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nities,  *1 146;   Comment,    1123 

•Indicates  illustrated  articles. 


Central-station    business: 

Appliance    sales: 

Denver,   *1368 

Development  of  the  market,   501 

Oklahoma    City,    300 

Referring    purchasers    to    dealers,    523 

Report      of     National      Electric      Light 

Association,    1224,    1341 
Retail    dealers    and    conditions    of    the 
trade.       Inquiry    by    the    Electrical 
World,    349;    Comment,   329 
Ripon,  Wis.,  *248 
Sales   policy,    Sensible,    1341 

Baltimore,    Quick-service   connection,    523 

Bay    City,    Texas,     Stimulating    popular    in- 
terest, "98 

Boston: 

Capturing   a    difficult   power    installation, 

573 
Paul    Revere's   lanterns,   993 
Break-down        'prospects,        Securing        full- 
schedule   business   from,   832 

Brooklyn: 

Contractors   added    to   selling   force,    *99 
Hint    books    for   contractors,    352 
Toaster  stove  campaign,   1171 
-Cambridge,   Mass. : 

ervice    data,    *875;    Corn- 


Methods 

ment, 

Motors, 

Power    t 

-Charts      showing 

■ing  various 


991 


879,    882 
artificial-lighting      periods 
months  of  the  year  *302 

Chicago,  Uses  of  electrical  energy,  *1144 

Church   fair  sales   profits   to   charity,    Brook- 
lyn,  *249 

Cincinnati,    Ohio,    Strained    trade    relations, 

1393.    1399 
— Clifton   Forge,   Va.,   1415 

Contract   forms   for  motor  service,    525 

Contractors  added  to  selling  force,  Brooklyn, 

*99 

Co-operation     between     central    station    and 

manufacturers.       By    A.    L.    Sykes,    941 

Co-operation,      Discussion      by      Society      for 

Electrical   Development,    502 

Customer   taught  the  cost,   731 

Customer's   viewpoint,    1121 

— Day  load  building  in  small  town.      Bv  W.   E. 

Haseltine,    196 
— Dayton,   Ohio: 

Emergency   service   connections,    *831 
Pumping    of    flooded    basements,    *831 
Slogan,    1367 
"Wire  now"  campaign,    1260 

Denver,    Colo.,    Spectacular   exhibit,    *147 

Display   and    real    service,    381 

— Dulutri,      Securing      small      motor-load      cus- 
tomers,   1092 
— Education    of  salesmen,    1233 
— Election    results    reported,    48 
■ — Elwood,  Ind.,  Window  display,  *1040 
— Employees  as  business  aids,  433 
— Fans   instead   of  screen   doors,    1393 
— Fire    service    pumping,    Boston,    406 
— Flatirons : 

Construction    and    installation.      By    G. 

H.   Elliott,    (D.R.)    1426 
Creating  interest,    1174 
Kokomo,      Ind.,      Sales.        By      O.      M. 

Booher,     *1313 
Mobile,   Ala.,    196 
St.    Louis    campaign,    *S85,    *1260 
— Flood   losses  and   gains.    1092 
— Fort    Collins,     Col.,     Franchise    adjustment, 

489 
— Ice-making  (See  Refrigeration") 
— Kansas   City,   Mo. : 

Advertising.    *1173 
Store   lighting,    *407 
Window  cards,  *249 
— Kokomo,     Ind..     Flatiron    sales.      Bv    O      M 

Booher,    M313 
—La   Crosse,   Wis.,   Exhibit.    '1415 
—Lecture  bureaus,    125,  249,   523 
—Lexington,   Ky. : 

Electricity   for  farms,   98 
Franchise   annulled,    1405 
—Los  Angeles,   Cal. : 

Bond    issue    for    municipal    distribution 

system    defeated.   867 
Southern   California  Edison  Co.,  300 
—Louisville,    Ky.: 

Appliance  sales.   523 

Ball-game    window    display,    1314,    *1416 

Domestic    advertising,    48 

Growth   of  business,    248 

Hatching  eggs,    571 

Merger     probabilities.     337.     662,     1211, 

1405 
Motorcycle     for     repair    and     inspection 

men,    936 
Powder   mill  service,   405 
Service  in  flood  time,   300 
Service  for  newspapers,   99 
Window  exhibits,    149,   249,   452,    1314 
-Lynn,   Mass.,   Window  lighting.   100 
-Macon,  Ga..   Competitive  conditions,  866 
-Marion,    Ind.,   Window   display.    "1094 
-Minneapolis: 

Aid  to  Santa   Claus.   48 
Co-operation,   300,    523 
Prompt  service  methods,   100 
-Mobile,    Ala.,    Flat-iron   campaign.    196 
-Motorcycles   for   repair   and    inspection   men, 

936 
-Moving-picture     publicity,     Brattleboro,     Vt 

886 
-Muncie.    Ind.,    Hot-weather    window   display, 
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Central    station   business:    (Continued) 

New      York      City      Newspaper      advertising, 

•1314 

Newspaper  plant.  New  York  Times,   406 

Newton,     Mass.,     Electric     May     breakfast, 

1260 

Oakland,    Cal.,   Exhibit,    *1416 

Off-peak  uses  for  energy,  Countryside  dis- 
tribution systems.  By  Samuel  Insull, 
603;    Comment,   597 

Oklahoma   City,   Appliance  sales,   300 

Partial     and     summer     service     to     isolateo 

plants,   405 

Pop-corn    parties,    Carolina    Power    &    Light 

Co.,    *934 

Power     earnings,     Cambridge,      Mass.,     879, 

882 

Prices,    Discussion   by   Society   for   Electrical 

Development,  504 

Promoting  commercial  expansion.  (See  So- 
ciety   for    Electrical    Development.) 

Reading.    Pa.,    Window    display,    *1416 

Relations    of    central    station    jobber,    dealer 

and  contractor,   597 

Revenue     as     affected     by     tungsten     lamps, 

1026 

Ripon,    Wis.,   Appliance   demonstration,    *248 

Kules  of  service  in  Wisconsin,  3.18 

Safety  of  the  child  and  the  electric  service, 

830 

St.    Louis,    Mo.: 

Exhibition  room,  830 
Extension  of  service,    1094 
Flatiron  campaign,  *885,  *1260 
Home  service,  733 
Motor-driven  washers,  48 
Service  for  suburban  districts,  333 
Union  Electric  Bulletin,   147 

Sales  organization  of  the  commercial  depart- 
ment.    By  H.   B.   Mann,    1093 

Salesmen,     Motor     service,     Earning     power, 

830 

Salesmen's    record    chart,    Use    of    miniature 

automobiles,   *625 

Salt  Lake  City,  Growth,   148 

Scranton,  Pa.,  Railway  contracts,  812 

Small  station  and  the  young  technical  grad- 
uate.    By  G.   D.   Shepardson,  992 

Solicitors,   Hints    for,   935 

Starting   things   moving   in    the    small   town, 

48 

Toronto,     Can.,     Campaign     among    Chinese 

laundrymen,    *1171 

Unified  interconnected  systems  for  agricul- 
tural and  industrial  regions.  Bv  Samuel 
Insull,  603;  Comment,   597 

Voltage    drop     and.   central-station     revenue. 

By  M.  D.  Cooper  and  R.  C.  Campbell. 
1224 

Wiring; 

Davenport,    la.,    248 
Getting   rental  property   wired,  329 
House    wiring    and    sale    of    appliances, 
Central   Illinois   Public  Service  Co., 
1155 
Meridian,    Miss.,    *406 
Nashville,  Tenn.,  248,  571 
Springfield,   111.,   Prompt  service,   1318 

Wiring   data,    Filing  of,    48 

Worcester,    Mass.: 

Growth   of  business,    1910-1912,    1041 
Window    display,    523 

Central-station  consolidation.  (See  Public  serv- 
ice corporations.   Group-control.) 

Central    station    practice: 

Booster-battery    plant,    Rankin    patent,     (D.) 

*463 

Cambridge,   Mass.: 

Commercial    methods    and    service    data, 

*875;  Comment,  862 
Low-pressure    turbine    units    of    625-kw, 
Test,  *821 

Centralization    in   generation    of   power    (See 

Public  service  corporations.  Group  con- 
trol.) 

Cooling  water  supply  for  stations.     By  Fred 

Buch,   *943 

Development    from    direct-current   system    to 

three-phase  system,  combined  systems, 
and  the  introduction  of  turbo-generators. 
By  G.  W.  Meyer,  (D.)  417 

Economy  of  isolated-plant  and  central-station 

service  for  municipal  buildings,  Test  on 
plant  in  Hall  of  Records,  New  York, 
866 

Gas  engine.      (See  Gas  engines.) 

Graham,    N.    C,    Lighting,    water    and    ice 

plant,    627 

Independent    steam    condensing    plant 

W.  A.   Dexter,  (D.)  842 

Internal  combustion   engines.      (See  Gas  en 

gines:   Oil  engines.) 

Keokuk,    la.,    Mississippi    River    Power    C 

*1157;    Comment,    1122 

Load    curves,    Symbolic.     By    C.    A.    Rossan 

der,    (D.)    1103 

London,     Greenwich     station,     Turbo-genera' 

tors,    (D.)    109 

Longmont,   Col.,   884 

Operating    records,    Advisability    of    keeping 

1179 

Operation   during  construction  i 

M.  Lemmon,  203 

Overhauling    an    engine.     By    J 


By 


'15  1 


c.     By  G 

Hobart 
ts,    Over 


-Overload    on    series   arc-lamp    circu 
coming.     By  C.  E.  High,  *154 

-Protecting     metal     work    in     battery     rooms 
735 


Central    station    practice:    (Continued) 

— Restoring   submerged   electrical   apparatus   to 

service  after  flood.  By  G.  H.  Morse, 
153.   "839 

St.    Lcfttis,   Development   of  generating  plant, 

100 

-Salt  Lake  City,  Hydraulic  storage  for  peak- 
load  service,   716 

Service    interruption,    Stop-watch    record    of, 

Small  station  operation.      By  \\  .   II.  Walkup, 

1025 

Three-wire     system.     Rearrangement     of,     to 

reduce   voltage    fluctuations,    *153 

Titusville,    Pa.,    Gas   engines,    *291 

Varying   voltage,    Remedying   trouble    caused 

by,   56 

Central  stations; 

Appalachian  Power  Co.,  New  River,  Vir- 
ginia. Efficiency  test  of  6000-hp  tur- 
bines,  *671;    Comment,   654 

Austrian,  Statistics.     By  L.  Rosenbaum,  (D.) 

635 

Bend,   Ore.,   New  plant,    1312 

Berlin,  Germany.     By  Bruno  Thierbach,  (D.) 

1323;  Comment,   1291 

Blackburn,    Eng.,    History    and    development 

of,    (D.)   416 

Bolton,    England,  Financial   report,    (D.)    205 

Bordeaux,   France.      By   J.    Reyval,  "(D.    R.) 

1426 

Cambridge,  Mass.,  *821 

Chicago: 

Northwest    station,     Considerations    that 
influenced   location  and  design.      By 
W.  L.  Abbott,  95 
Review   of  developments  and  conditions, 
*1137;   Comment,    1121 

Chinese   electric    lighting   plants,    (DJ    464 

Connecticut     Railway     Co.,     Waterbury-New 

Britain  system,   "448 

Consolidation  (See  Public  service  corpora- 
tions,   Group    control) 

Cost  of  power  plant,  Eugene,  Ore.,  1036 

Denmark,   Statistics.      By  R.  J.  Jensen,   (D.) 

1426 

Detroit,  Mich.,  Conners  Creek  station,   1297 

Eugene,  Ore.  Hydroelectric  stations,  trans- 
mission and  distribution  systems  on  the 
McKenzie  River,  supplying  energy  to 
12,000   people,    *1033;    Comment,    1017 

Field    for    central-station    development.       Bv 

J.  E.  Kearns,  1226 

Fusan,  Korea.     By  J.  D.   Collier,   (D.)    1182 

Gas  engines.      (See  Gas  engines.) 

Germany: 

Importance  and  economic  life  of.     By  G. 

Siegel,    (D.    R.)    947 
Statistics,    (D.)    1324 

Graham,     N.     C,     Lighting,     water     and    ice 

plant,    627 

Great  Britain,   Statistics,   (D.)    463 

Hampton,  \a.,  Rehabilitation  of  combination 

electric   and  ice-making   plants,   997 

Holland,  Mich.,  Results  of  operation,  Annual 

report,   250 

Ice-making.      (See   Refrigeration.) 

Illinois  Northern  Utilities  Co.,  *1255 

Internal  combustion  engines.  (See  Gas  en- 
gines;   Oil   engines.) 

Iowa,   Statistics,   1042 

Japan,    Small   station   at   Tamagawa.      By   M. 
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-Keokuk,  la.,  Mississippi  River  Power  Co., 
•1157;   Comment,    1122 

-Kirkwood,   Mo.,   Proposed  sale,   663 

-Knight  Consolidated  Power  Co.,  Provo, 
Utah.  Electrical  pumping  of  water  from 
springs.  By  M.  R.  Lott,  "563:  Com- 
ment, 550 

-Laufenburg  on  the  Rhine,  Switzerland,  (D.) 
310 

-London,  Historical  development.  By  F. 
Bailey,    (D.R.)    1000 

-Mount  Hood  Railway  &  Power  Co.  Bv  W. 
P.  Brereton  and  R.  H.  Mulock,  "619, 
*667 

-Northern  Indiana  Gas  &  Electric  Co.,  East 
Chicago,  Ind.,  486 

-Norwav,  at  Trondhjem.  By  G.  Garstad, 
(D.)   634 

-Output,  peak  load  and  load  factor  in  Chicago, 
New  York,  Philadelphia,  Boston  and 
Brooklvn,  81 

-Paris,   Consolidation,    (D.)    1323 

-Private  and  municipal  ownership  in  Ger- 
many. By  Richard  Passou,  ( D.)  59; 
Comment,  2 

-Public  Service  Company  of  Northern  Illinois, 
High  system  load-factors  and  operating 
economies.    *1243;    Comment,    1203 

-Reading,   Pa.,   Reconstruction   work,    307 

-Rio  de  Taneiro,  19,000-hp  motor  turbine, 
*897 

-Small  water-power  stations,  Automatic  regu- 
lation systems.     By  C.  Reindl,   (D.)  1269 

-Southern  Railway  Co..  in  the  French  Pyr- 
enees, «509;  Comment,  482 

-Staffordshire,  England,  (D.)   940 

-Sweden: 

Mockfjard,    Vesterdalalfven    Power    Co., 

•979 
Statistics.      By    R.    Naucler,    (D.)    940 
Trollhattan.    100.000-hp.    *89,    294;    Com- 
ment,  78,  279;    (D.R.)    1000 

-Switzerland,   Various  plants,    (D.)    310,   •772 

-Terre  Haute,  Ind..  Operating  with  water 
three  feet  above  the  floor,  *789 

-Titusville,  Pa.,  Gas  engines,   *291 

•Indicates  illustrated  articles. 


Central    stations:     (Continued) 

Toxaway  Inn,  Blue  Ridge  Mountains.   North 

Carolina.     By  H.  M.  Friend,   »827 

Trollhattan.      (See  above,   Sweden.) 

Westfield,  Mass.,  Power  negotiations,  335 

(See  also  Substations.) 

Centrifuge,  Physician's  electric.  Lindstrom,  Smith 


Co., 


535 


Charging  for  electric  energy: 

Buffalo  rate  cases,   1078,   1301. 

Cambridge,   Mass.,  876 

Chicago : 

City's   power   to   regulate,   664 
Revision  proposed,    1133 

Sanitary   District   considering  an   increase  in 

rates,   1132 

Classification  of  customers,  352 

Cooking  rates,  453 

Eugene,  Ore.,   1034 

Fall    River,    Mass.,    Flat-rate   campaign,   '351 

Flat    rate    problems.      The    one-hunared-can- 

dles-for-a-dollar    proposition,   809' 

Flat-rate  tariff  of  Upper   Silesian   Electricity 

Works.     By  Hans  Bergmann,   (D.)    1376 
-Free  renewal  of  tungsten  lamps,  861,  865 

Germany,  Cost  of  lighting,   (D.)   363 

Great   Britain.      By   S.    Simpson,    (D.)    1375 

Illinois  Northern   Utilities  Co.,   1259 

Lexington,  Ky„  490,  613 

Limiting     device,     German.       By     Berkovitz, 

(D.)   59 

Marblehead,    Mass.,    Rate    below    cost,    1095, 

1396 

Marquette,    Mich.,    1370 

Multiple-rate   system.   Theoretical   basis.      By 

H.    E.    Eisenmenger,    "1085;     Comment, 
1070 

Pacific  Gas  &  Electric  Co.,  604 

Pittsburgh,   Pa.,  571 

Pomona,    Cal.,    Voters    reject    rates    proposed 

by   Socialists,  817 

Potsdam   tariff.      By   Voigt,    (D.)    156 

Rate  schedules  from  the  customer's  stand- 
point, 49,  77;  G.  H.  Moore,  306 

Remote  control  of  two-rate  meters  for  off- 
peak  service,  Jefferson,  la.,  *684 

St.   Louis,   Reduction  of  rates,  98 

Charles  River  locks,  Electrical  equipment,  "1355; 
Comment,    1342 

Charts  showing  artificial-lighting  periods  during 
various  months  of  the  year,   *302 

Chemical  research  and  positive  ravs.  By  Sir  J. 
J.    Thomson,    (D.)    1426;   Comment,    1394 

Chicago: 

Automobile   Show,   370 

Central  station  development.  Review  of  con- 
ditions,  *1137;   Comment,   1121 

Labor  unions  sued  under     Sherman  l.-u\,  433, 

442 

Northwest  central  station,  Location  and  de- 
sign.    By  W.  L.  Abbott,  95 

Telephone  rate  and  wage  adjustment,  1302 

Terminal   electrification,    1075 

Traction  situation,   B.  J.  Arnold  on,  605 

Transportation  congestion,  Relief  of,   1126 

Chicago  Central  Station  Institute,  Work  of,   1022 

Chicago  Common  vealth  Edison  Co.: 

Annual  report,  389 

Handbook  issued.  886 

— —Service  badge   for  employees,   "487 

Chicago  Drainage  Canal,  Diversion  of  water  re- 
fused,   130 

Chicago  Electric  Club,  333,  1126 

Chimneys  for  burning  crude  oil,  Heicht  of.  By 
C.    R.  Weymouth,  255 

China,  Electric  installations  in,  (D.)  464,  635, 
1269 

Choke  coils.   Electric   Service  Supplies  Co.,  *586 

1  igai    box   factory,   Motor  equipment,   *952 

Cincinnati,  Ohio,  Strained  trade  relations  of 
Union    Gas   &    Electric    Co.,    1393,    1399 

Circuit  breakers: 

Design    and    operating    practice.       Bv    T.    N. 

Mahoney,    1222;    Comment,    120? 

Oil    high-power,    Test.      By    Max    Vogelsang, 

(D.)   257 

Troubles    due    to    non-use    of.      By    F.    W. 

Harris,   942 

City  planning,  National  conference  at  Chicago, 
1022 

Clamp  for  gas  and  electric  outlets,  T.  &  W.  Mfg. 
Co.,   »538 

Clr.mp    for   high-tension   lines,    Clark,    *1430 

Cleaning  and  dyeing  establishment,  Electricity 
in.    Wichita,    Kan.,    *571 

Cleaning  system.  Vacuum.  Post  office  building  in 
New  York.  By  L.  B.  Marks  and  J.  E. 
Woodwell.    195 

Cleveland  Electrical  Contractors*  Association, 
490 

Clifford,    G.    H.,    Portrait,    *1210 

Clip,  Flexible,  for  insulator  bracket.  Line  Ma- 
terial  Co.,   *1272 

Coal: 

Coking  of,  at  low  temperatures,  Engineer- 
ing Experiment  Station,  University  of 
Illinois,   511 

Culm  burning,  Acadia  Coal  Co.,  Steam-tur- 
bine plant,  *445 

Lignite    as    fuel.    (  D.)    790 

— — Powdered  coal  as  fuel.  Bv  H.  R.  Barnhurst. 
(D.)    531 

Pulverized.    Dominion    Coal    Co.      By    C.    H. 

Wright,   239 

Pulverized  fuel  for  boiler  firing.     Bv  C.  H. 

Wright,    *567 

Saving  fine   coal,    *1424 

Coal-handling  equipment  of  Continental  Motor 
Mfg.    Co.,   Detroit.    Mich..    '345 

Coal  mine  plants.     (See  Mines,  Electricity  in.) 


VI 
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Coal     dust,     Measuring    inflammability     of,     (D.) 

*365 
Coast   defence,    Electricity   in,    Annual    report    of 

Brigadier   General    E.    M.    Weaver,   242; 

Comment,   226 
Code,    Electrical.      (See    Electrical   code.) 
Coffin,   C.   A.,   Retirement    from   General   Electric 

Co.      By  T.  A.   Edison,   Elihu   Thomson, 

C.    W.    Rice,  Jr.,    1344;    Comment,    1341 


high-voltage    motors,    Cutler- 
1382 
vertical-handle      drum-type, 


By  H. 


Coils: 

Electrical   constants   of   air   coils 

Brown,    (D.)    465 

Function    of   kicking,    685 

Testing  polarity.     By  E.   R.  Shepard,   *840 

Color  photographs,   Electric   transmission.     By   S. 

M.  Powell,   (D)   '792 
Colorado     public     utilities    commission    proposed, 

717,   760 
Columbia    University,    Electromechanics    research 

laboratory.      By   J.    H.    Morecroft,    *727, 

889;  D.   R.   Price,  889 
Combustion,    Bonecourt   process    of   surface.      By 

C.  D.   McCourt,    (D.)    1182 
Commercial   Club   of   Corvallis,   Ore.,    572 
Commercial  training  for  engineers.     By  F.  H.  M 

Riley,   306 
Commercial   vehicles.      (See   Trucks,    Industrial.) 
Commutation : 
Interpoles     and     commutation.        By     Ludwig 

Binder,   (D.)    893 
Magnetic     conditions     in     the     commutation 

zone.     By  G.  W.   Worrall,   (D.)    1181 

New   theory.      By    L.    Gratzmuller,    (D.)    940 

Researches    in    direct-current    machines.      By 

A.   Manduit,    (D.)    531,   582 
Theory   of.      By   G.    W.    Worrall,    (D.)    309; 

(D.)   463;   C.  L.   R.   E.   Menges,   (D.  R.) 

686;   K.   Pichelmayer,    (D.)    739 
Commutator     truing     rig,     Home-made,     Renovo, 

Pa.,   *415 
Commutators.  Sparking  and   burning  of,  256;   By 

H.   F.   Cameron,   459 
Compressor    plants.      (See    Contractors'    plants.) 
Computation  of  voltage   and  current   distribution 

over   electric    conducting   networks,    His- 
tory of  development.     By  Josef  Herzog, 

862 
Concrete,    Electrolytic   action   on    reinforced,    677 
Concrete    mixing.       (See    Contractors*    plants.) 
Condensers: 
Air  condensers.      By   Sobering  and   Schmidt, 

(D.)    157 
— — Electrolytic,  and  their  application  to  a  spark- 
less    type    of    contact    breaker.       Bv    K. 

Siegel,  (D.)  259 

Surface,    Brooklyn    Edi: 

Test  of  Wheeler  high-1 

Three-plate.     By  Gr 


60 


Co.,  *317 
M21 
d  Giebe,  (D.) 


By  Agnew  and  Bishop, 


Weight  and  charge. 

(D.)    60 

Condensing  plant,  C.  H.  Wheeler  Mfg.  Co.,  *950 
Condensing  systems,   Development  in.     By  A.   E. 

Leigh   Scanes,    (D.)    634 
Conductivity    and    fluidity    of    strong    solutions. 

By  W.    S.   Tucker,    (D.)    *895 
Conductivity,    Electron    theory    of    metallic.      By 

E.   P.  Adams,  814 
Conductivity    of   glass   and    quartz   crystals.       By 

R.    Ambron,    (D.)    418 
Conduit   fittings.    Paiste,  690 
Conduit   threader,    Pneumatic,    *691 
Conduits: 

Armored   cables  versus  conduit  systems,    103 

General  Electric  metal,  *314 

Molded-concrete,  Chicago  Stone  Conduit  Co., 

•1272 

Post  office  in  New  York,  Systems,  "142 

-Sectional    conduit    for    steam    pipes,"    Johns- 


Ma 


ille 


'161 


By  G.  F.  Speer, 


Steam  pipe,  W.  E.  D.,  *8 

Underground  construction 

*52 

Connecticut  Power  Co.,  Consolidation,  717 
Connecticut    Public    Utilities    Commission    news, 

36,   977 
Connecticut  River  bills  in  Congress,  329,  336 
Conservation : 

Discussion.     By  W.  L.   Fisher,   184 

Governor   Sulzer  on,   29 

Consolidation.    (See   Public    iervice   corporations, 

Group  control) 
Contact    potential    between    metals.       By    A.    N. 

Shaw,    (D.)    464 
Contacts,   Resistance  of.      By  L.   Binder,   (D.   R.) 

531 
Continental    Motor    Mfg.    Co.,    Electrical    equip- 
ment   of    plant.      By    H.    C.    Spillman, 

*1081 
Contractors: 

Cost    keeping    and    co-operation,    180 

Cost    systems    in    electrical    contracting.      By 

Leo    Dalkart,    1370 

Licensing  electrical,   442 

Relations    of    contractor,    jobber    and    public 

1403 
Contractors'  associations: 

Illinois.   180.   1403 

Louisville,  Kv.,  661 

National   electrical,    131,   1204 

New  Jersey,   281 

Oregon,    32 

Contractors'    plants: 

Electricity   in   subway   work,   Boston,   "44 

Hydraulic    plant,    Temporary,    1414 

Control    of   meters,    public   lamps,    etc..    from   the 

central  station.      By  W.   Duddell,   A.   H. 

Dykes  and   H.    W.   Handock,    (D.)    *532 


Controllers: 

Automatic, 

Hamme 

Cutler-Ham. 

421 

Motor,     Push-button     operated,     Cutler-Ham- 
mer,  "1005 

Pump,    *1003 

Controlling    equipment    for    train    lighting.      By 

Inrig  and  Inrig,   (D.)    155 
Converters: 

Diehl  laboratory,  *314 

General    Electric    twelve-pole,     1000-kw,    60- 

cycle   rotary,  *262 

Losses   in   synchronous    booster   rotary.       By 

J.    L.    McK.   Yardley,    (D.)    463 

Portable  rotary,   Principles  and  uses  of.     By 

V.    W.    Kern,    (D.    R.)    463 

Rotary,     for     industrial     railways.       By     F. 

Riep,    (D.)    790 
Sparkless     commutation     of     a     rotary,     me- 
chanically   coupled     to     an     alternating- 
current  booster,    (D.)    531 

Starting  cascade.     By  R.  J.  Jensen,  (D.)  893 

Synchronous,    Construction   of  representative 

types.      By  J.   L.   Burnham,   (D.   K.)   940 
Cooking,   Electric: 

Berkeley    automatic   cooker,    *367 

Boston   Engineers'  Club,   "1173 

Bradford,  England.     By  T.   Roles,   (D.)    1000 

Fireless   cooker,    Caloric,    *899 

Great   Britain.      By   T.    P.    Wilmshurst,    (D.) 

687 

Indian  Palace,  Equipment  of,  *162 

Rates,   453 

Cooling    water    supply    for    power    stations.      By 

Fred   Buch,   *943 
Co-operation    in    the    electrical    industry,    Discus- 
sion  by   Society   for    Electrical   Develop- 
ment, 502 
Copper  market,    125 
Corona    losses.       By    Weidig    and    Jansch,     (D.) 

1425 
Corporate    value   bill,    Congress   passes,    442 
Corporation     Schools,     National     Association     of, 

228 
Corporations,    Reorganization    and    debt    evasion, 

913 
Costs  of  generating  equipment   and  200-mile  line 

from    Trollhattan    to    Copenhagen,   294 
Country   districts.      (See    Agriculture,    Electricity 

in.) 
Courtesy  card   of  a  New   York  company,    729 
Cranes,    Electric: 
Freight-handling,      South      Station;      Boston, 

*9A1 


By    R.    Loder,    (D.    R.) 


*241 
Siemens-Schuckert 

1269 

Cross-arms,    Fir,    Comparative    tests,    *318 
Crossing    of    high-tension    wires.       By    P.     Kve- 

tensky,    (D.    R.)     1270 
Culm.      (See  Coal.) 
Current  limiting  devices.      By  J.    B.   Picot,    (D.) 

*940 
Cut-out,  Fusing  the  neutral  at,  256 


Me 
715 


dows.    Great    Western    Power    Co., 


Monolithic   concrete,    Keokuk,   la.,   *  1 168 

Timber    arch,    Solid.      By    R.    A.    Lundquist, 

•677 

Dayton  Power  &  Light  Co.  gives  to  Flood  Pre- 
vention  Fund,    1297 

Denver   electrical   ordinances,    889 

Dictagraph  for  central  station  offices,  Rochester, 
N.  Y„  678 

Dielectrics  in  alternating-current  fields,  Proper- 
ties of.  By  G.  L.  Addenbrooke,  (D.) 
259;   Comment,  226 

Dielectrics,  Theory  of,  based  on  the  ionic  theory. 
By  T.   Bialobjeski,    (D.)    311 

Dimmers: 

Chicago,    Grand   Opera  Theater,    *261 

Tungsten-lamp,    Ward    Leonard,    *1326 

Dirt-marking  beneath  open  wiring,  Cause  of, 
203 

Discharge  of  electricity  from  incandescent 
bodies  in  a  vacuum.  By  G.  Owen  and 
R.    Halsall,    (D.)    1183 

Display  lighting.  (See  Sign  and  decorative 
lighting.) 

Display  stand  for  electric  goods,  Rochester,  *S87 

Distribution.     (See   Transmission.) 

District  of  Columbia  Public  Utilities  Commis- 
sion  news,   443 

Door-operating  system,  Pneumatic,  Post  office 
building  in  New  York.  By  L.  B.  Marks 
and  J.   E.   Woodwell,    194 

Drills: 

Standard    Electric    Tool    Co.,    *112,    "535 

Vauclain,  Tower  saving  of,   "1312 

Driving  planers  and  slotters  with  direct-con- 
nected reversing  motors.  Bv  Charles 
Fair.    (D.)    363 

Dry  battery,   Western   Electric,   421 

Dry   cell.   Facts  about,   308 

Drying  flooded  apparatus.  By  G.  H.  Morse. 
*839 

Columbus,   Ohio,   *997 

Vacuum-heat    treatment,    1 180 

Duralmin.      By   L.   M.   Cohn,    (D.   R.)    1270 

Dust,  Precipitation  of  suspended,  by  electro- 
static methods.  By  H.  N.  Holmes, 
*401 

Dust  clouds,  Electrification  associated  with.  By 
W.   A.   Douglas  Rudge,    (D.)   894 


Dynamometer,     Electric,    in    the    automobile    in- 
dustry.     By   C.   F.   Scott,    (D.)    948 
Dynamos.      (See    Generators.) 


Earthing  three-phase  systems,   Use  of  transform 
ers     with     mesh-connected     secondaries 
By  G.  W.   O.   Howe,    (D.)    *1324 
Earth's    magnetic    field.    Origin    of.       By    L.    A 

Bauer,    (D.)    1051 
Ebonite,  Testing  for  electrical  purposes.     By  C 
C.     Paterson,     E.    H.     Raynor    and    A 
Kinnes,    (D.)    739 
Economics     of     engineering.        By     W.     A.     J 

O'Meara,    (D.)    948 
Economics  of  monopoly  as  exemplified  by  group^ 
control     electric     service.       By     Samuel 
Insull.   816 
Economizers,   Precautions  in   shutting  down,   684 
Edison-Lalande   cell,    Test    of.      By    Dudley    San- 
ford,    (D.)    584 
Education.     (See    Employees.) 
Egg-white,     Electrical     properties.        By     E.     F. 

Northrup,    (D.    R.)    1183 
Elasticity  and  magnetism.     By  F.  J.  Kean,  *569; 

Comment,    550 
Electric    constriction.      By    E.    F.    Northrup,    (D. 

R.)    109 
Electric    Supply    Jobbers'    Association.     Buffalo, 

332 
Electric   Vehicle   Association   of   America: 

Chicago  Section,   610,   1027 

Convention,   280 

Publicity   campaign,    1125,    1396 

Electric    vehicles.      (See    Automobiles,    Electric; 

Trucks,   Industrial.) 
Electrical  apparatus,   Progress  made,   1216 
Electrical    code,    National: 

-Changes,    553.      By  C.   T.   McDonald,   B.    D. 

Horton.  J.  A.   Noble,   630,  658 

Revision,   386 

660-watt  branch-circuit  rule.   307 

Wooden  moulding   prohibited   in   New   York, 

976 
Electrical   development.      (See   Society  for  Elec 

trical    Development.) 
Electrical   industrial   growth   in    1912.      By  T.   C 

Martin,  3 
Electrical   industry  and  the  money  market     1017 
Electrical    machinery,    Developments    in.      By    B, 

A.    Behrend,    9 
Electrical     Manufacturers'      Club,      Dr.      C.     W. 
Eliot     on     the     right     relation     between 
capital  and   labor,   612 
Electrical    science    progress   in    1912.      By    A.    E. 

Kennelly,    3 
Electrical    World.    The    reader's    viewpoint,    77 
Electrification.      (See   Railways) 
Electrified  particles   passing  through  matter.     By 

N.  Bohr,    (D.)    203 
Electrochemical    Society,    Annual    meeting,    600 
Electrochemistry,    Developments    in.      By    E.    F. 

Roeber,  20 
Electrodeposition   of  metals,   765 
Electrode   holders   for   furnaces,    (D.    R.)    1325 
Electrodes: 

Arc,   British  patent,    (D.)   842 

Carbon,  for  electrolytic  cells.  By  Joh.  Oar- 
den,    (D.)    1104 

Spherical.    Potential    and    electrostatic    force 

in  field  of.     By  G.  R.  Dean,  (D.  R.)  60 
Electrolysis: 

Chicago   problems,    1126,    1301 

National  committee  on,  1072 

Electrolysis    in    pipe-grounding    secondary,    308 
Electrolysis     of     sodium     chloride.       By     A.     J. 

Allmand,   (D.)   157 
Electrolytic  production  of  iron  sheets  and  tubes. 
By    W.     Palmaer    and     T.     A.     Brinnell, 
(D.)   738 
Electromagnetic    induction    and    relative    motion, 
Comment    on    article    by    S.    J.    Barnett, 
654 
Electromagnetic    instruments.      Principles    of    de 

sign.     By  A.   Schortau,    (D.)    1270 
Electromagnetic   radiation.   Theories   of.      By  Dr 

R.    A.    Millikan,    919 
Electromechanics    research    laboratory   at    Colum 
bia    University.      By    J.    H.    Morecroft 
♦727,   889;    D.    R.    Price.   889 
Electrometers,     Quadrant,     Charging    needle    of 

By   H.  A.   Erikson,    *687 
Electron   theory   of   metallic  conduction.      By    E 

P.   Adams,  814 
Electrons: 

Emission    of,    from    hot    bodies.      By    H.    L. 

Cooke  and  O.  W.   Richardson,   (D.)    418 

Mass   and   velocity    of   the   electron       Bv    E 

P.   Adams,    762 
Relation     to     spectral    analysis.       By     Spies, 

Rutherford's  theory  of.     By  C.   G.   Darwin 

(D.)    464 
Electrostatic    capacities,    Comparison    of.      Bv    J 

C.    Hubbard   and    H.    F.    Stimson,    (D.) 

Elementary  electric  charge.  Bv  R.  A.  Millikan, 
(D.)    418 

Empire  State  Gas  and  Electric  Association, 
Meeting,    1125 

Employees: 

Accident  compensation  costs  in  Massachu- 
setts,   612 

Accident    prevention,    Work    of    Minnesota 

Bureau  of  Labor,  Industries  and  Com- 
merce,  633 

Badge    for    service.    Chicago    Commonwealth 

Edison  Co.,   *487 
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Emplovees:    (Continued) 

Bureau     of     Safetv,     Middle     West     Utilities 

Co.,    437 

Business   aids,   433 

Chicago    welfare    work,    1141 

Clubhouse  of  New  York  Edison  Co.,   "783 

Co-operation,    Budapest   General   Electric   Co. 

By  Francis  Jehl,   528 

Courtesy  to   the  public,  729 

Education: 

National  Association  of  Corporation 
Schools,  228 

Pennsylvania    R.    R.,    597 

Public    Service    Electric    Co.    of    Jersey 
City,  334 
Loan   of  money   to,   Union    Electric   Light   & 

Power    Co.,    St.    Louis,    225,    248 
Motor  service  salesman,  What  can  he  earn' 

830 
Payment    of,    by    results — a    suggestion.      By 

W.  L.  Waters,  54 

Profit-sharing,    in    engineer's    office,    442 

Safety    measures    in    New    York    City.    965. 

975;  By  C.  H.  Lesure,  1098 
Service    annuities     of     Boston     Edison     Co., 

1074 
Wages: 

Great  Britain.  By  J.  A.  Ainsworth, 
(D.)   635 

Minimum  wage  discussion  at  Boston. 
By  H.   R.   Seager,  29 

Minimum  wage  for  women.  Public 
Service  Corporation  of  New  Jer- 
sey,   1 

Watch   fobs  for,   Connellsville,   Pa.,   300 

-Welfare    work: 

Boston   Edison   Co.,   815 

Chicago,   1141 

Public     Service    Company    of    Nortneiu 
Illinois,    *1248 
Engine-room    alarm    equipment.    Acme,    *208 
Engineers: 
Commercial    training    for.       By    F.     H.     M. 

Riley,   306 

Consulting,   and  the  central  station,   524 

-Consulting,    in    Germany.    (D.)     1184 

Education    of.      By    Norman    Harrison,    (D.) 

1184 

Licensing  of,  in  Iowa,  488 

-Young    technical     graduate     and     the     small 

central   station.      By   G.    D.    Shepardson. 

992 
Engines: 
Developments  of   1912.      By   W.    F.    Durand, 


-Overhauli 


ig.     By  J.   F.   Hobart,  "154 
Safe    operation    of    electric 


(D.) 
KarapetofT. 


-Wind 
204 
Entropy    and    temperature.       By 

(D.)    157 

Envelope    factory.    Motor    driving,    1417 
Excavators,     Electrically    operated,    on    Calumet- 
Sag  channel  of  Chicago  Drainage  Canal, 
*409 
Expansion    joint,     Badger    self-equalizing,     *  1 187 
Expert  witness.     By  Dr.   C.  W.   Eliot,  488 
Export  trade,   77,  481.  757,  965,   1289 
Express-handling,     North     Station,     Boston,     by 

electric  trucks,  *346 
Eye,    Effects    of    radiation    on.      By    Louis    Bell, 
1097 


Factories.      (See    Industrial    plants.) 

Fans,   Electric: 

— — Bates  rotating,   *691 

Diehl,    *1188 

-Testing.       By    H.    V.    Brooks,    1039;    Com- 
ment, 1019 

Versus  screen   doors,   *1260,   1393 

Fans   and   blowers,   Power   requirements.     By   C. 

W.  Drake,  (D.)  634 
Farming.  (See  Agriculture.) 
Faults  on  series  lighting  circuits,   Locating.     By 

V.  James,  *529 
Feed-water    heater,    Cookson    one-piece,    *1380 
Feed-water      meters.      Harrison      Safety      Boiler 

Works,   *538 
Feeder   protection,    (D.)    947 
Ferroalloys,   Tariff  hearings,    340 
Financial  statistics  of  cities,  1091 
Fire-alarm   boxes.   Red   lamps  on,   Baltimore,    149 
Fire  apparatus,    Electrically  operated.     By   J.    G. 

Russell,    1265 
Fire-department  service,  Electric  vehicles  in,  281 
Fire    engines,    Electric,    Chicago,    662 
Fire    houses,    Electricity   in,    Cologne-Deutz.     By 

P.  Langohr,    (D.)    1000 
Fire    insurance,    Reduction    in    cost    with    electric 

motors.      By  C.    T.   Williams.  935 
Fire  protection   of  central  stations.     By  G.   Dett- 

mar,   A.  Gerard,    (D.)    1270 
Fireless   cooker.    Electric    caloric,    *899 
Flame,   Acetylene-electric,   Actions  under  electric 

influences.      By     C.     F.     Lnrenz,     *511; 

Comment,    482 
Flame   arc  lamps.     (See   Arc  lamps.) 
Flames,    Experiments    with.     By    Thieme,     (D.) 

1325 
Flashlight     "pistol"     Interstate     Electric     Novelty 

Co..   *535 
Flatiron   sales.      (See   Central-station    business) 
Flat  irons.   Electric: 
Construction    and    installation.       By    G.     H. 

Elliott.    (D.R.)    1426 

Garland  variable-heat,   *1107 

Waage   "Triple-Heat,"   *639 


Flood    damages: 

Bedford,   Ind.,   '1178 

Louisville,  Ky.,   Ice  protection  against  flood, 

861,  865 

Ohio.   Indiana,  Kentucky,  Missouri  and  New 

York,    *700,    *766;    Comment,    697,    812 

Floor-planing  machine,  Motor  driven,  Diehl, 
470 

Flow  of  electromagnetic  energy,  Application  of 
Poyntinj's  theory.  By  J.  W.  Milnor, 
(D.)   464 

Flumes: 

Rapid     repair,     Virginia     Railway     &     Power 

Co.,    *25S 

Wooden,     Mount     Hood     Railway     &     Power 

Co.,   *61S 

Fog  lamp,  Flashing  electric,  San  Francisco,  *575 

Forming  irons  for  bookbinding,  Electric,  Pro- 
metheus,  '588 

Fountain,   Electric,   San   Diego.   Cat.,  *251 

Fourth   of   Tuly   and   electricity,    1393 

France,    Electrical   industry,    (D.R.)    1426 

Franchise   limitations,    Maine^    1134 

Franchise   rights,    Supreme   Court  decision,    1293 

Franklin  Institute,  Medal  awards,  436 

Free  renewal  of  lamps.  (See  Charging  for  elec- 
tric energy.) 

Freeman,  W.  W.,  Testimonial  to,  *333 

Freight  handling,  Electric,  South  Station,  Bos- 
ton,  *241 

French  and  British  electrical  engineers  meet  in 
Paris.   1349 

Fuel.     (See  Coal.) 

Fuel-oil  engines.  (See  Internal  combustion  en- 
gines.) 

Furnaces,   Electric: 

Copper    and    nickel    ore    reduction.      By    M. 

Stephan     (D.)    157 

Chromium,  Granular  metallic.     By  O.   Dany- 

Hanault,   (D.)   738 

Electrodes.     By  G.   B.   Barham    (D.)    1001 

Electrodes,    Planiawerke,    (D.)    60 

First   induction    furnace   in   operation    in   the 

United  States.  Bv  C.  H.  von  Baur, 
(D.)    365 

Induction.     By  J.   Harden,    (D.)    110,    311 

Iron  production  from  ore.     By  D.  A.   Lyon, 

_(D.)    109 

Resistance   furnace  for   the   determination   of 

oxygen  in  iron  and  steel  bv  the  Ledebur 
method.     By  R.  H.   McMillan,    (D.)    311 

Small      high-speed.      Advantages.     By      Carl 

Hering,    (D.)    843 

Tool   hardening.    General    Electric.    *1432 

Fuse   plugs    with    renewable   core,    Paiste,    *367 

Fuses: 

British  patent,    (D.)    325 

Cost   of  refillable.     By   H.    R.    Sargent,    554, 

837;   H.    S.    Pardee.    1044 

Repairs  of.     Bv  P.  H.  Perls,   (D)   947 

Testing,  Electric.     By  A.  A.  Somerville,  144: 

L.  W.  Downes,*413;  L.  B.  Buchanan,  577 

Future  of  electricity.  By  Maurice  Le  Blanc, 
(D.)   61;    (D.)    158 


Gages,  Bristol  recording  differential  pressure, 
*693 

Galvanometers: 

Damped   moving-magnet.     By   C.    Fery,    (D.) 

*636 

Vibration,     with     unifilar     torsional     control. 

By   A.    Campbell,    (D.)    1052 

Gamma  rays,  Excitation  of,  by  alpha  rays  of 
ionium  and  radiothorium.  By  T.  Chad- 
wick  and  A.  S.  Russell,  (D.)  258j  687 

Garage  problem.  By  R.  Macrea,  814;  H.  M. 
Martin,   1368 

Gas,  Distribution  of  producer.  South  Stafford- 
shire, England.  By  H.  A.  Humphrey, 
(D.)    310;   Comment.   277 

Gas   engines: 

Cost  of.     By  A.  N.  Rye,   (D.)    1102 

Ignition    by     high-tension     oscillations.         By 

N.   E.   Graber,    (D.)    *686 

Illmer   heavy-duty,   "1106 

Large  gas  and  oil  engines  for  power  plants. 

By   Schoemburg,    (D.)   894 

South  Staffordshire  Mond  Gas  Co.,  Genera- 
tion of  producer  gas.  Bv  II.  V  Hum- 
phrev,    (D.)    310:    Comment.   277 

Titusville    Light    &     Power    Co.,    Titusville, 

Pa.,   *291 

(See  also  Oil  engines.) 

Gas  producers,  South  Staffordshire,  England, 
Generation  and  distribution  of  qas.  By 
H.  A.  Humphrey,  D.)  310;  Comment, 
277 

Gasoline,    Prize    offered    for   substitute,    225,    228 

Gasoline-electric  automobiles.      (See  Automobiles. 


Ga 


Bv    F.    F. 


Gasoline-electric    car    or    automotrice 
Drake,    (D.)    205 

Gasoline-electric     cars,     Report     on.     By     S.     T. 
Dodd  and  B.  H.  Arnold.   1128. 

Gasoline  engine  factory.      (See  Industrial  plants, 
Detroit.) 

Gear-shifter  for  automobile.   Electric,  692 

Gearing    versus    driving    rod    for    electric    loco- 
motives,  (D.)   687 

Gears,  Involute  spur,  Design  of.     By  A.  Schein, 
(D.)    1002 

Geissler  tube.   Investigation   of  temperature.      By 
B.  Hodgson.    (D.)   895 

"Indicates  illustrated  articles. 


General    Electric    Co.: 

Annual    report,    918,    1069 

Change    in    management,    Retirement    of    Mr 

Coffin.      By  T.   A.   Edison,   Elihu  Thom- 
son,   E.    W.    Rice,   Jr.,    1344;    Comment, 

1341 
Generating    plants.      (See    Central    stations:    In- 
dustrial plants;   Mines;  Office  buildings) 
Generators: 
Alternating-current,     for     telephone     current 

tests,    designed    by    A.    Frank.     By    A. 

tbhng,    (D.)   MOOl 
Alternator  emf.  Formula.     By  L.  Klein.  (D.) 

893 
Armature     reaction     of     direct-current     ma. 

chines.     By  C.  F.  Guilbert,   (D.)   1049 
Armature  windings  in  air-gap.     By  F.   Wiet 

hammer,    (D.)    1181 
Change  of  energy  loss  with  speed  in  direct 

current    machines.     By    W.     M.    Thorn 

ton,   (D.)   155 
Collector  rings.  Installation   of,   on  a  direct 

current  machine,    1101 
Design  of  high-speed  alternators.     By   H.   G 

Reist,    (D.)    363 
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—  Mercury-vapor     lamp     and     rectifier,     Settle- 

ment of  litigation.   487 

-Merz  meter  patent,   234 

-Municipally  operated  plants  on  the  same 
footing  as  privately  owned  plants,  Ala- 
bama,   1041 

-National   Cash    Register    Co.,    390 

-Patentee  no  right  to  fix  resale  price,  391 

-Paten  cotton  pool,  82 

-Pole-line  right-of-way,  Kentucky  decision, 
664,  816 

-Refund  of  excessive  telephone  charges,  Louis- 
ville,  Ky.,    613 

-Resale  price-fixing  in  patented  articles  un- 
lawful,   1125 

—  Retail     price     agreement,     Government     suit 

on.  31 
-Shoe  machinery  case,   277,   280,   337,    382 
-Sign  patent,  Alcock,    1296 


nalen, 


"1419 


By    Rau,    (D.) 


Legal:      (Continued; 

Stockholders,    Interest    of    minority,    in    pub- 
lic utilities,  to  be  established,  924 

Street  lighting  in  Milwaukee,   130 

Thompson  patent  for  electric  distribution  in- 
valid,  917;   Comment,  913 

Transmission     lines     along     country     roads, 

1092 
Unpatented    articles,    Dissolution    of    monop- 
oly,  336 

Water-power  concession,   Long  Sault    Rapids, 

81 

Wireless   telegraphy,   French    patent,   81 

Legal  practice,  Abuses  of.     By  Dr.  C.  W.   Eliot, 

488 
Leper  colonies,  Electricity  for,  404 
Liability  insurance.     By  F.  H.   Ellis.   1024 
Life    hazard    in    electrical    practice,    1240 
Light: 

Chemical    production.      By   W.    D.    Bancroft, 

I  li.)    531 
— Color  of.      influence  of  colored  surroundings, 
Investigation  by  Cleveland  General  Elec- 
tric Co.,  "410 

Effects   of   radiation   on  the  eye.      By   Louis 

Bell,   1097 

Flux   and    light   intensity   of  line  sources   ot. 

By  K.  Norden,    (D.)    841 

Glowworm,    Intrinsic    brilliancy    of.     By    H. 

E.  Ives  and  C.  W.  Jordan,  (D.)  41b 

Mechanism  of  production  and  the  cost  of  the 

spectra  of  phosphorescent  materials.     By 
C.  A.  Butman,  (D.  R.)   583 

Rational     method     of     showing     distribution. 

By    R.    F.    Pierce,    *297.    1046;    Comment, 
278;  E.  J.   Edwards,    578. 

Spectrum,    Relative    visibility    of    tin     diffei 

ent    colors.      By    R.    A.    Housl l,    (D.) 

1181 

Ultra-violet    light,    Powerful    source    of,    for 

photo-electric    work.     By    Hull    and    St. 
John,    (D.)    1049 
Visual    perception.    Effect    of    colored    back- 
ground.    By  S.  W.  Ashe,   (D.)  999 
Lighting,    Electric: 

Aeolian   Hall,   New  York,   *397 

-Art  room,  *356 

Automobile  system,  Rushmore,  *159 

Average    illumination     of     rectangula 

faces,    Determining.     By    A.    The 
(D.)    108 

Bank  counter,  *19S 

Bath,   on    S.S.    'Tmperator,' 

— Cars: 

Indirect   system,    *8S8 
Metallic   filament  lamp: 

842 

New    system    of    train    lighting.     By    G. 
Mattausch,    (D.)    I 
!  hails      showing      artificial-lighting 

during  various  months  of  the  year,  *302 

Church   spires,    1420 

i  I.hm  In  s       Hv  T.  N.  La  Halle  and  R.  V.  Ely, 
(11.    R.)    363 
Cathedral  of  St.  John  the   Divine,   "457 

Contrast  in  illumination.     By  T.  R.  Cravath, 

1263 

Country  houses.     By   T.  Caldwell,   (D.)    1000 

Developments  of   1912.      By    1'.   S.   Millar,    18 

Direct   and    semi-indirect.    Comparison,    *355 

Direction,    quality   and    distribution    of   light. 

By  M.   Luckiesh,  763 

Discussion   at   Milwaukee   joint   meeting,    439 

Germany,    Industry    in.     By    A.     Steinhaus, 

(D.)    893 

Gymnasium  illumination,  *  1 328 

Hotel   McAlpin,  New  York,  *927 

Indirect.     By     F.     W.     Willcox     and     H.     C. 

Wheat,   150 

Industrial     establishments.      By     A.     J.     Air- 

ston,    (D)    58 
Comparison     of     arc     and     incandescent 
lighting.     By   Ward   Harrison,    "411 
Continental    Motor     Mfg.     Co.,     Detroit, 

Mich.     By  H.  C.  Spillman,  '1081 
Machine  shop,  Worcester,  Mass.,  *628 
Safety     and     illumination.     By     E.     M. 
Alger,    714 

Large  buildings.     By  H.  B.  Pierce,  *993 

Libraries: 

Boston  Society  of  Civil  Engineers,  "574 
Milwaukee.  Wis,  Bj  F  A.  Vaughn, 
*1316 
Municipal,  Discussion  by  Illuminating  Engi- 
neering Society  and  Municipal  Art  So- 
ciety,  334 

Museum    of    Natural    History,    New    York, 

*732 

Nfeon  vapor  tubes.     By  G    Claude.   ,D.)  1375 

-Offices,    Indirect    lightine.      By    J.    P.    Malia, 
355 

Panama-Pacific    Exposition,    1043 

Post  office  building  in  New  York.   "141 

Postal    car    illumination    tests,     Baltimore    & 

Ohio    R.   R.,    *680 

Railway  station,   Peoria,  HI.,  456 

— Salesrooms: 

Indirect  illumination,  *951 
Pittsburgh.  "784 

Shades   and    reflectors.      By    T.    G 

V.  H.  Mackinney,    i  D.)   634 
Shadow   effects   of  vaiimis    svstems   of  light- 
ing.   *888 


Clark   and 


-Store: 

Chicago,    *S45 

Counter  and  showcase,  *993 
Duluth.    Minn.,    *1108 
Linolite  lamp  in  show  case,  *1 
Newark,  N.   T.,  *1096 
Pittsburgh.    "'304 

"Indicates  illustrated  articles. 


Lighting,    Electric: 
Store:     (Continued; 

Semi-indirect,    *640 

Value   of   the   lighting  engineer.      By   F. 
H.  M.  Riley,  *407 

Window  lighted  from  outside,  *526 

Street.     (See   Street   lighting.) 

Theater  installation,    Colorado   Springs,   Col., 

*526 
White    screens    before    audiences.     By   J.    R. 

Cravath,    1177 
Lightning  arresters: 
— —-Aluminum,     Construction,     installation     and 

maintenance.     By    R.    T.    Wagner,    (D.) 

156,   364 

Aluminum,    Horn    gaps   for,    *796 

Development,  application,   operation.      By  E. 

E.    F.   Creighton,    1220;   Comment,    1202; 

T.   N.   -Mahoney,   1222 
Main  types.     By  W.  B.  Clayton,   1023 

-  Maintenance     of    electrolytic    arresters.       By 

W.    W.    McCullough,    *1374 
Panelboard,    Electric    Service    Supplies    Co., 

♦639 

Testing.     By   E.    E.    F.    Creighton,    (D.)    895 

Lightning  protection.     By   E.   J.   Berg,    (D.)    207 
Lightning    protection    and    high-tension    currents. 

By  M.  H.   Clapp,   1128 
Lightning  stroke,    Freakish,    *628 
Lignite  as  central   station   fuel    (D.)    790 
Line    construction.      (See    Transmission    of    elec- 
trical   energy.) 
Load  curves.  Symbolic,  for  electric  stations.     By 

C.  A.  Rossander,  (D.)   1103 
Locks.   Charles   River.    Electrical   equipment,  1355: 

Comment,    1342 
Locomotives,    Electric: 
Berlin  City  and  Ring  Rv.     By  E.  C,   Zehme, 

(D.l    1375 
Butte,  Anaconda  &  Pacific  Ry.,  *1273 
Direct-current,      Construction      features.      By 

S.  T.  Dodd,   (D.),  205 

Gearing  versus   driving   rod,    (D.)    687 

Industrial  plant.      Bj    I      Kc  ip,    (D.    K.)    1 103. 

1182 
Teumont     single-phase.        By     Van     Cauwen- 

berghe,    (D.  R.)    417 

Mine.    Westinghousc.    "744 

Mittenwald  mountain  railroad,  SOO-hp  single 

phase,    (D.)    1182 

—  New   York   Central   R.   R.,  *797 

Long  Acre  Electric  Lignl  N  Power  Co..  Per- 
mission to  issue  bonds  refused,  30 

Los  Angeles,  Cal.,  Bond  issue  for  municipal  dis- 
tribution system  defeated,  867 

Louisville  Electrical  Contractors'  Association,  661 

Lumber  mill  refuse,  Electricity  from,  Vancouver, 
B.  C,  716 


Lung 


fo 
ices   Co.,   *84S 


Life     Saving    De 


M 


By    F.   J.    Kean, 

E.    H.    Williams. 

3y    N.    IT.    Williams, 

\\  eed,  890 


Mi  i  .ill.    II;      i 

Magnetic    field    of   the    earth,    Oi 

A.    Bauer,    (D.)    1051 
Magnetic  properties   of   sheet   iron    for   dynamos. 

By  D.    E.    Nolly   and    Veyret,    (D.)    790 
Magnetic   resolution   of  fine  spectral   lines  in   the 

vacuum    arc    lamp.       By     C.     H.     Wani- 

Mohammed,    (D.)    59 
Magnetic  testing,  Errors  in,  due  to  electric  strain. 

By  Campbell  and  Booth,  (D.)   1052 
Magnetic  testing  of  sheet  iron.      By  F.    E.   Gum- 

Iich  and  W.  Rogowski,   (D.)  465 
Magnetism: 
Elasticity   and   magnetism. 

*569;   Comment,   550 
Electron    theory    of.       By 

(D.)   465 
Stability    of    residual. 

(D.)    1182 
Magnetization  and  weight. 
Magnetostrictive  effects  in   nickel   rods.  Joule 

Wiedemann.      By    S.    R.    Williams,    ( 1).  i 

1000 
Magnets: 
Alternating-current.       Bv    E.     WUs 

791 
Alternatinc-current    lifting,    LTse    of    shading 

coil,   759 
Demagnetization  and  recovery  of  permanent. 

By   Shiro   Sano,   *96 
Efficiency     of     the     electromagnet.       By     L. 

Schueler.   (D.)    1376.    1426 
Invention    of    alternating-current,    Legal    de- 
cision,   815 
Mail  delivery  by  pneumatic  tube  systems,  716 
Mail-handling  equipment.      (  See  Post  Office  build- 
ing  in    New    York.) 
Mailloux,    C.   O.,   Dinner   to,    1204 
Maine   Electric    Association,   484 
Maine   Public    Utilities    Commission,   657,    712 
Maine  public  utilities  law,   1029;   Comment,    1017 
Manufacturing   profits,    Decreased,    1069 
Marine    propulsion.    Problem    of,    and    historical 

survev.     By  W.  P.  Durtnall,  (D.)   156 
Marquette  (Mich.)   Light  and  Power  Commission, 

report,    1133 
Maryland    Public    Service    Commission    news.    36. 

135.   237,  490,  665,   719,  873,  925,    1135. 

1353,  1405 
Massachusetts    Commission     news,    36.    85,    134, 

237,   289,    340,   302.   443,   490,    559,   614, 

664  719,  819,  925,   1030,   1303 
Massachusetts     commissions     to     have     increased 


powers  873 
Massachusetts    Electr 
Massachusetts  legisla: 


81 


INDEX. 


Massachusetts    Public    Service    Commission,    1404 
Massachusetts     public     utilities     board     proposed, 

337,   392 
Mast-arm  with  safety   catch,   *1188 
Matter  and   electricity,   Experiments   by   Sir  Wil 
liam   Ramsay  and   Professors   Collie  and 
Patterson,    332;    Comment,   330 
Measurement    of    inductance.      By    A.    O.    Allen. 

(D.)    947 
Measurement   of   reactance.      By   A.    F.    Burgess, 

(D.)   *1051  . 
Measurement   of   temperature    by   electric   means 

By  C.  B.  Thwing,   (D.)    110 
Measurements,  Telephone  receiver  in  alternating- 
current    zero.      By    P.    Thomas,    (D.)    60 
Measuring     the     degree     of    the     irregularity     of 
speed   of  alternators    during  one   re1 
tion.      By   P.    Boucherot,    (D.)    *419 
Measuring  instruments: 

Alternating-current,     London     exhibit,     (D.) 

*157 

Iron    in    electric.      By    M.    Dolivo-Dobrowol- 

sky,    (D.)    418;    Comment,    435 

Moving-coil    instrument,    Record,    (D.)    «2S9 

Measuring    large    direct    current,     Snlit-core    in- 
strument, by  Pacific  Gas  &  Electric   Co., 
Knapp    patents,    *632 
Measuring     magnetic     fields,     Various     methods. 

By  P.  H.  S.  Kempton,   (D.)   *60 
Measuring  of  power  in  three-phase  systems.     By 

Karl    Schmiedel,    (D.)    311 
Measuring  resistances  in  the  shop  testing  of  elec- 
trical apparatus,    (D.   R.)    534 
Measuring       small       alternating-current       energy 

losses.     By  J.  T.   Irwin,    (D.)    *465 
Measuring   verv   high   resistances.      By   Tournier, 

CD.)    '*311    • 
Mercury  gage  tube,   Clean,   998 
Mercury-vapor   lamp  and  rectifier   litigation,    Set- 
tlement of,   487 
Mercury   vapor   lamps: 

Cooper   Hewitt  quartz-tube.      Bv    T.   C.   Pole, 

*63 

Hygienic    properties.      By   de    Recklinhausefr, 

(D.)    842 

Quartz-tube,   Development  of  a  new.      By  E. 

Weintraub,   *984 
Mercury   vapor    rectifiers: 

High    capacity,    according    to    the    system    of 

Schaefer,     using    steel     containers.       By 
Hartmann-Kempf,    (D.)    *737 

Improvements.       By    B.    B.    Schaefer,     (D.) 

155 

Invention.     By  D.   Berthelot,    (D.)   790 

Progress  of.     By  E.  de  Longueval,   (D.)   737 

Metallic  coatings,   Sprav  process  for  the  produc- 
tion   of.      By    M.    U.    Schoop,    (D.)    311 
Meter    board,    Metal,     Metropolitan    Engineering 

Co.,  *692 
Meter  conference  in  Ohio,  284 
Meter    reader's    book,    Loose-leaf,    Clifton    Forge, 

Va.,    *990 
Meters,  Boiler  efficiency,  Blonck,  *316 
Meters,      Boiler      feed-water,      Harrison      Safety 

Boiler    Works,    «538 
Meters,   Electric: 

Aron  single-phase  induction,    (D.   R.)   465 

— —Installations  on  the  back  porch,  Reno'vo,  Pa., 
•938 

Merz  patent  decision,   234 

Old  meter  of  New  York  Edison  Co..  931 

— ■ — Prepayment.  Advantages  of.      By  K.  "Markau, 

(D.)    464 
Rehabilitating    flood-immersed    meters,     Day- 
ton,   Ohio,    *1320 

-Removals,      Minimizing      unnecessary,      Des 

Moines,  la.,   572;  Comment,  549 
Report    of    National    Electric    Light    Associa- 
tion,   1238 
Remote    control   of   two-rate    meters   for    off- 
peak  service,  Jefferson,  la.,  *684 

Testing  equipment,  Cambridge,  Mass..,  *879 

Testing,    Lamp   bank   for,    *307 

Testing,      Pendulum     counting     device      for, 

Springfield,    Ohio,    »1373 

Testing  set,   Knopp,  *638 

Tests    in    Brooklyn,    678 

Meters.  Steam-floor,  Hallwachs 
Mica,    Tariff   bearings,    340 
Michigan    State   Railroad   Com: 

664,    1353 

Middle   West    Utilities   Co.,   Purpose   of,    1203 
Mills.      (See   Industrial   plants.) 
Miners'  safety  lamps: 

British   emergency,    (D.)    *1000 

Ceag  electric,  *370 

Edison  electric,   *177 

Mines,   Electricity  in: 

-Acadia    Coal   Co.,    Stelltaron,    N.    S.,    Steam- 
turbine   plant,  *445;   Comment,  433 

Alternating-current      motors      for      economic 

operation     of     mine     fans.       By     F.     B. 
Crosby,    871 

Applications    of    electricity    and    the    proper 

basis    for    fixing    rates.      By    W.    Sykes 
and    G.    Bright,   923 

Central    station    energy.       Bv    J.     S.    Jenks 

922;  W.  A.  Thomas.  1229 
Discussion    at    Pittsburgh    meeting    of   Amer- 
ican   Institute     of    Electrical     Engineers, 
922;  Comment,  914 

Dominion    Coal    Co.,    Nova    Scotia.      Exhaust 

steam    turbine   and   pulverized    fuel.     Bv 
C.  H.  Wright,  *239;  Comment,  225 

Motor  applications.      By  W.   J.   Canada,   724 

-Practical    considerations.       Bv    J.     W.    Hop- 
wood,   922 

Pumping   plant  at   the   D'over  collieries.      By 

R.    Herzfeld,    (D.)    686 


•1267 
[ission   news,   442, 


Mines,    Electricity    in:    (Co 
Pumps     pay     cost     in 

Creek,    Colo.,    100 
Purchased    energy.      Discussion.      By    H.    C. 

Eddy    C.  W.  Beers,  870 
Safeguarding  the  use  of  electricity.      By  H. 

H.  Clark,  871 
Safety  device  for  coal  mine  machinery.     By 

Bowan  and  French,    (D.)    109 
-Signal    systems,    Bell    and    lamp.      By    S.    F. 

Walker,    *150,    *199,    *251 
South    Africa.      By   A.    Van    der   Ham,    (D.) 

257;   J.   W.   Anson,    (D.)    582 
Steam    turbines   for   driving   generators.      By 

Ernst  Blau,  (D.  R.)  363 
Substation    loads  at   the   anthracite   mines   of 

the  Lackawanna  R.   R.     By  H.  M.  War- 
ren and  A.   S.   Beisecker,  922 
-Thury     high-tension     direct-current     system, 

Advantages     of,     over     the     three-phase 

system.      By    S.    F.    Walker,    (D.)    155; 

*775;   Comment,   759;    S.   W.   Rushmore, 

995 
Tin     mines     at     Tekkah,     in     the     Malayan 

States.     By  H.  Thieme,  (D.)   363 

West  Rand  Mine,   South  Africa,  *10"54 

Winding,     three-phase     system.       By     L.     B. 

Woodworth,    (D.)    1181 
Minnesota     Bureau     of     Labor,     Industries     and 

Commerce,  Work  of,  for  the  prevention 

of  accidents,   633 
Minnesota     Electrical     Association,     Convention, 

552,   610 
Mirror,    Double-arm    exploring,    Leeds    &    North- 

rup,    *66 
Mirrors,    Silvered,    and    their    preservation.       By 

Louis   Bell,    1084;   Comment,    1069 
Mississippi      Electric      Association,      Convention, 

662,    919 
Mississippi    River   Power    Co.'s   plant   at   Keokuk, 

Iowa.         World's      largest      water-power 

plant,   *1157;    Comment.    1122 
Missouri    Commission    news,    490,    924,    977 
Missouri  Electric   Association,  Convention,  869 
Missouri    Public    Service    Commission,    600,    819, 

872 
Mixer  and  beater,   Read  motor-driven,  *5S7 
Molybdenum: 

Ductile.    British   patent,    (D.)    257 

Thermal   emf  of.      By  E.   F.   Northrup.    (D.) 

110 
Money  market  and   the   electric   industry,    1017 
Money  trust,  Investigation  of,  225 
Monopoly  in  energy  supply.      (See  Public  service 

corporations,    Group-control.) 
Moore    vacuum    tube    lamps.    Improvement.    (D.) 

*1425 
Motor    circuits,    Transposed.      Bv    E.    W.    Cope- 
land,    M177 
Motor-control    pillars    for    direct-current    circuits, 

Westinghouse,   *795 
Motor    field    windings    for    various    duties,    Table 

of.     By  R.  B.  Treat,  57 
Motor  leg.   Repairing  broken.      By   T.    F.   Hobart, 

*788 
Motor     maintenance     and     repair     record     cards, 

Lorain,  Ohio,   1266 
Motor   starters: 
Automatic     attachment,     Clatworthv     patent, 

(D.)  940 

■ Cutler-Hammer    self-starter,    *900 

Leblanc     exciter.       By     P.     Ehrmann,     (D.) 

1425 

Automobiles;    Trucks,    In- 


liy 


Motor 
Motor 


ehicle 

dustrial.) 

Electric: 


th, 


Amortisseur     winding.       By     M.     I 

(D.)     1102 

Armature    reaction    in    lap-wound    machines. 

By  W.   Lulofs,    (D.)    58,    108 

Calculation  of  axle  and  stator  of  large  in- 
duction motors.  Bv  E.  Boulardet, 
(D.   R.)    58 

'Cascade    convections   of    polyphase   induction 

motors   with    commutator   machines.      By 
H.  Meyer-Delius,  (D.)   1102 

Cascade  induction,  Early  work  and  descrip- 
tion of  the  single-speed  and  multi-speed 
types.      By    M.    I.    Williams-Ellis,    (D.) 

Commutation  in  direct-current.     Bv  A.  Man- 

duit,    (D.)    531 
Commutation    zone.    Magnetic    conditions    in. 

By   G.   W.    Worrell,    (D.)    118] 

Converting,    from    60-cycle   to    133-cycIe,    415 

Design   of   single-phase   commutator.      Bv   M. 

Latour,    (D.)    257 
Direct-current    traction,    Return-energv    test- 
ing  of.      By   F.    M.    Denton,    (D.)    416 
Excitation     of     direct-current.        By     E.      T. 

Brunswick,    (D.)    531 
-   -Explosion-proof,    Investigation  by   Bureau  of 

Mine-;.    394 
Explosion-proof,     Theory     of.       Bv     H.     H. 

Clark.    (D.)    532 
— Fractional     horse-power     motors,     Hamilton- 

Beach,    "1276 
Heating   and   ventilating   apparatus,    Post    of- 
fice  building   in    New    York.      By    L.    B. 

Marks  and  J.  E.  Woodwell,  "191 
Induction : 

Air-gap   length,    944 

Control    Siemens-Schuckert    patent,    (D.) 
1425 

Deep    rotor   slots,    Tests    of.      Bv    L.    D. 
Jones,    (D.)    1049 

Rating  of.     By  Alexander  Gray,    1413 
Starting  and  speed  control.        Bv  F. 
C.     Udous,    fD.)    1269 

"Indicates  illustrated  articles. 


Motors,   Electric:    (Continued) 

Interpole,    Results    in    actual 

Lehrmann,    (D.    R.)    59 

Lancashire  self-starting  synchronous,    "794 

Latour,   compensated  shunt.   Theory.      By  G. 

Martin,    (D.)    790 

Location    for   synchronous,    1267 

Noiseless  operation.     By  G.  Pontecorvo,  (D.) 

1268 
Performance    similarities    of    the    direct-cur- 
rent shunt,  and  the  polyphase  induction. 

By   W.   G.    Merowitz,    *244 
Polyphase     induction,     Passage     of,     through 

synchronism.     By  G.   Yallauri,   (D.)   999 
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Future  of  electric  traction.      By  H.   Labour 

(D.)    59 

German    industrial     district.       By    G.     Petri, 

(D.)    532 

Great   Britain,    Statistics,    (D.)    204 

High-tension   direct-current   traction.      By   L. 

Gratzmuller,    1349;    Comment,    1342 

High-tension    trollev    lines.      By    E.    E.    See- 

fehlner,    (D.   R.)    463,    582 

London  electrification  schemes,    (D.)    109 

Melbourne,   Australia,   Electrification   of  sub- 
urban   lines,    315 

Midi    Ry.,    Electrification.       By    M.     Tullian. 

1349 

Mittenwald,    Single-phase    railway,    (D.)    634 

Multi-unit     system,     Ouest-Etat   'Ry.,     Paris, 

(D.    R.)    1426 
New    York,    New    Haven    &    Hartford,    Elec- 
trification plans,  288,  335 
North  Eastern  Railway,  Great  Britain    Elec- 
trification,   (D.)    532 

Norfolk  &  Western,  Electrification.  916,  1293 

Pamplone-Aoiz-Sanguesa,   Spain,    (D.)   258 

Paris     suburban     lines.     Electrification.       By 

A.  N.  Nazen,   1349 
Pennsylvania.  Correspondence  school  of  elec- 
tricity,   597 

Purchased     power,     Chicago,     Milwaukee    & 

Puget    Sound    Ry.,    284 

Rjuken,    of    Norway,     Single-phase    railway, 

CD.)    634 

Single-phase  traction.      By   M.   Latour,   1349 

Southern     Railway     Co.,     in     the     French 

Pyrenees.      Direct-current,      three-phase, 
*509;^  Comment,  482 
Swedish  State  railways,  Electrification  plans, 


Rates.    (See  Charging  for  electric  energy.) 
Reactance,     Synchronous     and     non-synchronous. 

By   J.    Rezelman,    (D.)    155,    204 
Reactance    of    stranded    conductors.      By    H.    B. 

Dwight,    *828;    Comment,    862 
Reactors,       Substituting,       for      auto-transformer 

starters,    *  1373 
Receptacles,  Machen  &  Mayer  flush,   *160 
Reciprocal   coefficients   in    electric    networks.      By 

H.  A.  W.  Klinkhamer,   (D.  R.)  947 
Record  cards  for  motor  maintenance  and  repair, 

Lorain,   Ohio,    *1266 
Recording.     Kinematographic,     of     ballistic     and 

physical  phenomena  with   the  aid  of  the 

direct-current    quenched-spark    gap.      By 

C.  Cranz  and  B.  Glatzel,   (D.)   *688 
Recording  instruments: 
Bristol    float-type    differential    pressure    gage, 


Pallm,    (D.) 
rackett,    (D.) 


989 

Range,  Electric,   Diam 


"1189 


»11S 

Hartmann    &    Braun.      By 

*365 
Rectifier,    Vibrating.       Bv    W.    A 

58 
Reductor    for    ballistic    measurements,    Mamlock. 

By  H.  Armagnat,   (D.)    "1183 
Reflectors: 

Composition  glass,   Holophane,  *846 

National  X-Ray  Reflector  Co.,   *742 

Refrigerating    machine,    Audiffren-Singrum,    "537 

Refrigeration: 

— — Any   10-ton  ice   plant   will  make  money,  782 

Cars,     Pre-cooling     refrigerator,     electrically, 

*1431 

Clifton    Forge,    Va.,    Central-station    service, 

1261 

Combination      ice-electric      plant      minimizes 

operating  expense,   830 

Combination  ice  plant   in  town   of   1800.  453 

-Combination   light   plant   and  ice   factory  for 

small  towns,   571 

Combination    plants   a   good   investment,    572 

Combination    steam-electric    ice-making    plant 

in  Chicago,   *454 

Convincing  the  directors,  885 

Cost  analysis,   148 

■ Cost  of  ice   manufacture,   523 

■ Counter    refrigeration    in    grocery    and    meat 

stores,  "1172 

Diesel   engine  in  ice  plant,   453 

Durham,  N.  C,  Operating  practice,  685 

Earning  13.75  per  cent  in  small  Texas  plant, 

678 

Earning  16  per  cent  on  55-ton  ice  plant,  626 

Eleven  per  cent  profit  in  Tennessee  ice  plant, 

♦991 

Exhaust-steam     ice     making    brings     42     per 

cent   return,    452 
Expense   less   in   proportion   to   increased   in- 
come,   678 

Flooded  system  of  ice-making,  581 

Graham,  N.  C,  627 

Ice  business  has  no  bad  accounts,  572 

Ice-cream  plant,  Philadelphia,  *420 

Ice  manufacture  a  good   revenue  getter,    729 

Ice  plant  was  a  financial  life  saver,  729 

Ice-storage  capacity,  Importance  of,  626 

Ice-storage   facilities  and   full-load  operation, 

679 

• International  congress,   436 

■ Investment    and    returns    in    town    of    2300, 

525 

Investment  of  $9,500  and  a  profit  of  $3,600, 

452 

Investment   of    $10,000   and   a    profit    of   $2,- 

000,    452 

■ Local    ice    factory    as    summer    customer    of 

district-heating  plant,   573 

Manufacture  of  2000  tons  for  town  of  6347 

452 

■ Minneapolis.  Central-station  service,  351,  452 

Power    required.    Cudahv    Packing   Co.,   467 

Profits   of  $5,950   from    $10,000   ice-plant   in- 
vestment,   524 

■ Profits   of   a    wholesale   ice   business,    730 

Pumping    plant     and    ice-making     for     small 

towns,   572 

Railroad  company  a  good  ice  customer,  730 

Raw-water    ice-making,    697 

Report    of    National    Electric    Light    Associa- 
tion,   1230 
Returns  of  26  per  cent  in  town  of  2700  in- 
habitants,  627 

St.    Louis,    Mo.,    Output   of   ice-cream    plant 

to     be     increased     with     same     electrical 
equipment,    *1101 

■ Satisfactory   ice-electric   plant   in   Iowa.   936 

Six-ton  plant  a  valuable  auxiliary,  886° 

• Small  motor-driven  plant,   *1330 

Small  operator.  Advice  to,  625 

■ Small    3-ton    plant   for  town  of  1500,   453 

• Ten    per    cent    ice-making    returns    in    poor 

season,   730 

• -Turbo-electric  ice  factory,  Los  Angeles,  Cal., 

892 

. Twenty-four-hour  service  and  ice-making,  453 

■ Verv  satisfactory  addition  to  plant,  783 

Winnipeg,   Man.,   524 

Refuse   removal   tractor,    Electric,   "1326 
Regulation  of  distributing  systems,  (D.)  947 
Regulators,   Tirrill,   British   patent,    (D.)    364 
Reinforced  concrete.  Electrolytic  action  on,  677 
Renewals   of   lamps.     (See   Charging   for   electric 

current.) 
Reports,    Waste    in    compiling    unnecessary.      By 

D.   C.   Bonn,   407 
Resale  of  patented  articles,  757,  1135,  1290,  1294, 

1296 
Research,   Scientific,    Indorsed   by  commercial  in- 
terests,  676 
Resistance   of  contacts.      By  L.   Binder,    (D.   R.) 


Resistance   of   glass  and   quartz  crystals.      By   R. 

Ambron,   (D.)   418 
Resistance  material  called  "silit."     By   K.   Perle- 

witz,    (D.)    738 
Resistance  of  shunt  coils,  Calculating      By  H.  W. 

Brown,  (D.)  365 
Resistances,    Comparing    nearly    equal    low.      By 

S.    W.   Nelson,    (D.)   *688 
Resistivity   of  metals,   Electric,   in  a  wide  range 

of  temperature.     By  E.   F.  Northrup  and 

V.  A.  Suydam,  (D.)  533 
Restaurant.     Electric,     in     Kensington,     London, 

(D.)    1182 
Restoring     submerged     electrical      apparatus      to 

service    after    flood.      By    G.    H.    Morse, 

*839;   *997,    1180 
Resuscitation  from  electric  shock: 
Practical   demonstration   at   association   meet- 
ings, 653 

Report  of  the  commission,   1214 

Rheostat  terminal,  Dossert,  *1108 

Rheostats,    Liquid     for    large    alternating-current 

motors,  Westinghouse,  *1275 
Rhode   Island   Public   Utilities   Commission   news, 

187 
Rice,    E.    W.,   Jr.,    Biographical   sketch,    "1345 
Rivers,  Federal  control,   1292 
Roentgen   rays: 

Photographic  effect^.     By  C.  G.   Barkla  and 

G.  H.  Martyn,  (D.  R.)  464;  F.  Dessauer, 
(D.)    895 

Polarized    radiation.         By    T.     C.    Chapman 

(D.)     1426 

Reflection   of  rays.      Experiments  by   Markla 

and  Martyn,  811,  863 

Scattering  of  Roentgen   radiation.    By   D.   L. 

Webster,  (D.)  464;  J.  C.  Chapman,  (D.) 

——Theory.     By  W.  F.  G.  Swann,   (D.)   894 
Roller    bearing,    Non-lubricant,    American    Roller 

Bearing  Co.,   *1272 
Rolling  mills.     (See  Industrial   plants.) 
Roosevelt  dam,  Investigation  into  sale  of  energy. 

Report  of   House   Committee,   604 
Rubber,   Oxidation  of.     By   S.  J.   Peachey,    (D  ) 

791 
Rural   distribution.     (See  Agriculture,  Electricity 

in.) 


Safety  lamps.      (See  Miner's  safety  lamps.) 
Safety  idea,   Growth  of,    1289 
Safety   measures    adopted    by    New    York    Public 
'ice  Commission,  965,  975;  By  C.  H. 


rig  and    dis- 


Lesur_,    . 

St.    Louis   substation    for    transfo 

tributing      hydroelectric      energy      from 
Keokuk,   la.,    *1169 

Sales    department.       (See     Central-station     busi- 
ness.) 

Salesmen,    Education   of,    1233 

San   Francisco,   Panama  Exposition- 

Buildings,  385 

Conventions,  Technical,  384 

Electrical   exhibits,   973 

Energy    for,    557 

Lighting,    1043 

Sawmill,    Hydroelectric    plant    for,    Hartland     Vt 
By  M.   A.   Hicks,   *1037 

Schedules.      (See   Charging   for  electric 

Searchlamp,   Linemen's,   Niagara,   "314 

Secondary  rays,  Theory  of.     By  O.  W.   Richard- 
son   (D.   R.)   311 

Securities,    Regulation   of,    125 

Service   annuities   of   Boston   Edison   Co.,    1074 

Shades  and   reflectors  for  lamps.      By  J.   G.   Clark 
and   V.   H.    Mackinney,   (D.)    634  ' 

Sherman   Law,   Supreme  Court  interpretation  on, 

Ships,   Electricity  on: 

Fauvette,    (D.)    258 

Transmission   system    for   controlling   rudder 

'-     bridge.       By     Chr.    Kraemer, 


Jrrent.) 


Shoe 
Sho 


(D.)    1002 
lachinery  case,  277,  280 
ining.   Electricity  in,   *1108 


Shops,   Railroad,   Chicago,  Rock  Island  &  Pacific 

.     £■    R-l    Electrical    rehabilitation,    *1410 
Shovel,    Electric,   Thew,   *313,   *692 
Shunt    coils,    Calculating    resistance    of.      Bv   H 

W.  Brown,  (D.)  365 
Sign  and  decorative  lighting: 
Advertising    customers    of    central    stations, 

Milwaukee,    *991 

Arrow  sign,   *1418 

Associated    Advertising   Clubs,    1419 

S?110^01}',  Electrically  lighted,  New  York,  "833 

Bluefield,    W.    \a„    130-ft.    sign    with    1110 

lamps,    *456 

Central-station    office,    Athens,    Ga„    *679 

Chicago,    "1142 

Chicago  &  Northwestern  R.  R  ,  *934 

Fort   Worth.    Tex..    M262 

Foster,   *263 

Hartford   allevwav,    "940 

Lexington,    Ky.,   '*405 

Milwaukee,    574 

Mobile.    Ala..    Mardi    G'ras    Celebration,    352. 

457 
Motograph,      a      "talking"      sign,      Chicago, 

New  Orleans  Mardi  Gras,  *282 

Newport    News,    Va.,    Central    station    office, 

•729 

Providence,  R.  I.,  Low  lighting  cost,  *524 

St.    Louis,    Theater   front,   *303 

Springfield,    111.,    *832 

Stockton,   Cal.,   456 
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Sign   and    decorative   lighting:    (Continued) 

Theater,   New    York,    "886 

Toledo   slogan    sign,    1367 

Tungsten   lamps.      By   O.   P.   Andersen,    (D.) 

582 

Two-motor  flasher  control,  *732 

Signals,     Bell    and    lamp    systems.       By    S.     F. 

Walker,    *150,    *199,    *251 
Signature   frame    for   storeroom    reference,    Balti- 
more,  *937 
Silvered    mirrors    and    their    preservation.        By 

Louis  Bell,  1084:  Comment,  106? 
Skin-effect    coefficients,    Discrepancy    in.      By    A. 
B.  Van  Deusen,  459;  Louis  Cohen,  683, 
941;    R.   W.   Atkinson,   941 
Sleet  storms.      (See  Transmission  of  electric   en- 
ergy,  Ice-coated  wires.) 
Slide   rule   for  calculating  of  electric  lines.       By 

E.   Besser,    (D.)   947 
Smoke,  Precipitation  of,  by  electrostatic  methods. 

By  H.   W.   Holmes,   M01 
Society   for    Electrical    Development: 

Annual    meeting,    1022 

Banquet,    *507 

Central  station,   Relations  to,  1291 

Conference    in    New    York,    493;    Comment, 

481,   697 

Convention  in  Chicago,  1205 

Jovians  and,   391 

Membership    classification,    1293 

Officers,    128 

Plans  of,   80,   866,   968;    By   Frank   Koester, 

683 

Popularizing   electric   service,   551 

Prizes    for   a   slogan    and    trade   mark,    711 

Relations    of    central    station,    jobber,    dealer 

and  contractor,  597,  941 
Soldering  material   "Tinol,"   471 
Sole-plates     and     shoes     for     electrical     machine 
foundations.       By    F.    B.    Duggan,    *579 
South  Africa,   Developments  of  electrical   supply. 

By  A.   Van  der  Ham,    (D.)    257 
Southwestern      Electrical      &     Gas      Association, 

Convention,    918,    1131,    1210 
Spark-gap: 

Discussion    by    American    Institute    of    Elec- 
trical   Engineers,    521 

Maximum  voltage   gradient,   in   terms   of   the 

radius    of    curvature    of    the    electrodes. 
By  G.   R.   Dean,    (D.)    583 
Speaking  incandescent  lamp.     By  Ort  and  Rieger, 

(D.)    *310 
Spectral     analysis     and     electronic     theory.        By 

Spies,    (D.)    1104 
Spectroscopic    resolution    of    an    arbitrary    func- 
tion.    By  C.  V.  Burton,  (D.)   1270 
Spectrum,     Relative     visibility     of     the     different 
colors.      By   R.    A.   Houstoun,    (D.)    1181 
Speed  regulator,  Variable-Speed  Gear  Co.,  *1380 
Speed   variation    of   motor,    Instrument   for   meas- 
uring.     By  H.    Armagnat,    (D.)    *1183 
Splicing  sleeve,   Hickev   &    Schneider,    *1276;   By 

E.   G    Hatch,' 1372 
Splicing    wires    and    cables.      By    H.    V.    Talbot, 

•575 
Split-core  instruments  for  measuring  large  direct 
current,    Knapp    patents,    Pacific    Gas    & 
Electric    Co..    *632 
Spokane  convention  of  engineering  societies,  385, 

440 
Spot-testing  of  incandescent  filaments.     By  C.  F. 

Lorenz,   *932;    Comment,    914 
Spray    process     for     the     production     of    metallic 

coating.      By  M.  U.   Schoop,    (D.)    311 
Standards: 

British    rules.    Proposed,    (D.)     1322;    Com- 
ment,   1289 

Comparison  of  various  rules,   (D.  R.)    1405 

German    rules,     Proposed,     (D.)     996;     Com- 
ment,   967 

Revision   of   rules   of    American    Institute    of 

Electrical    Engineers,    230 
Steam    economy,    Curves    for    calculating    saving 

from  increased,  891 
Steam-floor  meter,   Hallwachs,  *1267 
Steam    turbines.      (See    Turbines,    Steam.) 
Steel,     Correlation     of     magnetic     and     physical 
properties      of,      Co-operative      research, 
(D.)     1103 
Stockholm,    Sweden,    Btunkeberg   substation.     De- 
sign   and    operating    features.       By    E. 
Andreason,    *1305 
Stokers,    Mechanical    underfeed,    Sandford,    *369 
Stop-watch   record  of  service  interruption,   838 
Storage   batteries: 

Charging,  von  Dreger  patent,   (D.)   634 

Charging  methods,    for   the  lighting   of   cars, 

1347 

Clark   patent,    (D.)    206 

Cook  dry  battery,  *66 

Counter  emf  control,   1374 

Developments   of    1912.      By   Lamar   Lyndon, 

21 

Edison,    Tests.      Bv    C.    W.    Bennet    and   H. 

N.    Gilbert,    764 

Installations     for     isolated     lighting     plants. 

By  D.  Basch,    (D.)    258 

Manchester    station,    Results    for    two    years. 

By   F.  H.  Whvsall,    (D.)   *364,  417,   583 

Revivo,   Tests   of,    901 

Sturdy  vehicle  battery  in  the  flood,  *950 

Thin  plate,  Advantages  of.     By  J.  M.    Skin- 
ner,  437 
Storage  battery  acid,   Measuring  density  of.      By 

F.   E.  Kretzschmar,    (D.)   843 
Storage-battery  cars.      By  H.    Beckman,    (D.    R.) 
lid.!/  1182 

New  York-Boston   310-mile  run,   552 

■ Report   on.      By  S.   T.   Dodd   and   B.   H.    Ar- 
nold,   1128 


Storage-battery   plant,    Reconstruction,    St.    Louis, 

*1179 
Storm  damage  in  western  states,   656,   657 

(See    also    Trai-smission,    Ice-coated    wires.) 

Storm    indicator    of    the    Telefunken     Company, 

(D.;    *534 
Street  lighting: 

Augusta,   Ga.,   Flame  arcs,   M371 

Boston,    Situation,   813 

Boston   subway   approaches,   *251 

British     standard     specifications,     (D.)     999  J 


By   A. 


Trotter,    (D.) 


•785 
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Sulm 


Comment,  966; 
1269 

Cambridge,    Mass.     *875 

Cedartown,    ba.,    4574 

Chicago,   940,   *1141 

Comprehensive  plan, 
Crane-suspended    arc 
Dearborn   Street,   Flaming  arcs,   *833 
Standard  post,  *51 

Dallas,   Tex.,   Magnetite  costs,    1419 

Dresden,    Germany.      By    A.    Strauss,    (D.) 

1322 

Eugene,    Ore.,   "1036 

Illinois     towns,     Illinois     Northern     Utilities 

Co.,   885 

Kansas   City,   Mo.,    Control   of  lamps,    *1264 

Los    Angeles,   Cal.,    1043 

Lynn,    Mass.,    Magnetite    arcs,    *101 

Manchester,   Eng.     By  S.   L.   Pearce  and  H. 

A.    Ratcliffe,    (D.)    841;    Comment,    810 

Milwaukee,  Legal  decision,   130 

Missoula,   Mont.,   Magnetite  arcs,   *51 

New    York    City,    712;    By    C.    F.    Lacombe, 

(D.    R.)    1375 
New     York    law     authorizing     lighting     dis- 
tricts, 552 

Portsmouth,    Va.,    Bracket-clusters,    *S26 

Southgate,    Eng.,    (D.)    634 

Washington,  D.  C,  for  the  inauguration,  283 

Webster  Groves.  Mo.,  Controversy,  613 

White-Wav    lighting,     1069 

Street-lighting    contracts,    Development    of,    1223 
Stresses     produced     in     a     transmission     line     by 
breaking    of    a    conductor.       By    R.     S. 
Brown,    *673 ;    Comment.   653 

telegraphy.       (See    Telegraphy,    Sub- 
.) 

Substations: 

Attendantless  metering   and   switching,    Cam- 
bridge, Mass.,  880 

Attendantless         rotarv-converter,         Detroit, 

*1422;    Comment,    1393 

Brunkeberg,     Stockholm,     Sweden.        Design 

and  operating  features.      By   E.   Andrea- 
son,    *1305 

Central   Georgia  Transmission    Co.,   *189 

Central   Illinois   Public   Service   Co.,   "1146 

Outdoor,    Clearfield,     Pa.,    *847 

Public  Service  Company  of  Northern  Illi- 
nois,  *1247 

St.     Louis,     Transforming     and     distributing 

equipment    to    receive    hydroelectric    en- 
ergy from   Keokuk,   la.,   *  1 169 

Small   transformer   stations.      By    L.    E.    Hil- 

debrand,   869 

Stamford,   Conn.,  Three-phase,  *471 

Worcester,    Mass.,    City    service,    1415 

Subway    construction.    Use    of    electrical    energy, 

Boston,    *44 
Superheated  steam,  Developments  in  use  of.     By 

W.   F.   Durand,  8 
Supply   dealer   as   a  business   man,    549 
Surface   combustion,    Bonecourt    process.      By    C. 

D.    McCourt.    (D.)     1182 
Switch   and   fuse   box,   Palmer,   *64 
Switch  boxes,   Sectional,   Machen  &   Mayer,   *692 
Switcii     gear,     Main,     Construction     of.       By     B. 

Mittell,    (D.)    894 
Switchboard    instruments.      By    Paul    MacGahan, 

1217 
Su  itchboards: 

Alarm    circuit   for   double-throw   oil   switches, 

♦1374 

Alternating-current.      By    C.    H.    Sanderson, 

(D.)   257,  464,  635,  947,   1103 

Connection  board   for  metering  power,  *1422 

General  Electric  inclosed  high-tension,  "1328 

Theater,  "Dead-front,"   *640 

Switch  mats  for  metal  moldings,  Fancleve,  *1379 
Switches: 

Arcing     of     high-tension.        By     W.     Hoepp, 

(D.    R.)    947 

Automobile  door,  *313 

Campbell   time  switch,   *1326 

Cutler-Hammer    three-circuit   cord,    *65 

Cutler-Hammer  two-circuit  pendant,   *535 

Delta-Star  high-tension  air-break,  under  se- 
vere  winter   conditions,    *587 

Disconnecting,      Electric      Service      Supplies 

Co.,    *586 
Disconnecting,    Double-blade,    Electrical    En- 
gineers'   Equipment   Co.,   *420 

General  Electric   remote   control,   *65 

High-tension    disconnecting,    K.    P.    F.    Elec- 
tric  Co.,   *1188 
Horn-type  disconnecting,   for  pole-top  mount- 
ing,   Townsend,    *641 

Manhattan,  *62 

Oil,   Low-freezing   mixtures    for.      Bv    F.    \\  . 

Harris,    30S 
Oil,      Self-contained      high-voltage,      G.      E., 

*13S0  ,-,  ■         ,  T7  • 

Open  air  disconnecting.  Electrical  Engi- 
neers'   Equipment    Co., 

Remote  control,    Egham   and   Staines   central 

station   in  England,    (D 

Reynolds    time    switch,    *1 106 

Trumbull  circular  snap,  *638 


Switzerland.  Statistical  data  on  water-power 
developments,  with  comparison  of  steam 
and  gas-electric  plants  and  transmission 
systems,    *771;    Comment,    757 


Tachometer,   Electric,   *162 

Talking    moving    picture    machine,    Edison,    *741, 

768 
Tariff.      (See  Charging  for  electric  energy.) 
Tariff  hearings,  229,  285,   338,   760 
Taxing  of  utilities: 
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79 
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Magnifying      feeble      currents.     By      S.      G. 
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Progress.     By  Devaux  and  Charbonnel,  (D.) 

739 

Relay,    Magnifying.      By    S.   G.    Brown,    (D.) 

584 
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Maver,   Jr.,   24 
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Elimination  of  the  siphon  recorder,  Gott 
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investigation.     Bv   F.    Lange,    (D.)    *844 
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ent Telephone  Association.) 
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Organization    of    American.     Bv    Max    Frei- 
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Rotterdam,   (D.  R.)   312 
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Telephone  litigation,   924 
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F.  Marguerre,    (D.)   465 
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1127  _      _ 
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B.  Thwing,   (D.)    110 
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Central     Colorado     Power     Co.,     Design     of 
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Coombs,  682 
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By  W.    E.   Belcher,   *621 
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Hydraulic  and  mechanical  features.      By 
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Buckwalter,  *346 
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Chicago,  Increase  in  use  of,  604 

Coal  delivery,  Denver,   147 

■ Comparative  cost  of  haulage  by   horses  and 

electric  vehicles,  301 

Comparative    cost    of    horse-drawn   and    elec 
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■ New  York  Auto  Show,  211 
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Storage-battery.      By   A.    D.    Stevenson,   "112 

Store  delivery  service,   782 
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troit, 49 
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Crawfordsville,  Ind.,  571 
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History  of  the  production  of  ductile  tung- 
sten wire.     By  O.  Kruh,   (D.)   1049 

Thermal  emf  of.     By  E.   F.  Northrup,    (D.) 

110 
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654 
Developments  of  1912.     By  W.  F.  Durand,  8 
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Moss,   106 
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"Indicates  illustrated  articles. 
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By  L.  A.  Doggett,  932 
Welding,  Electric: 

Indianapolis  portable,   *368 

— —Methods   and    results    of   resistance   welding. 
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cago,  472 

Western   Red  Cedar  Association,   180 
Westinghouse  Co.,  Annual  report,  Comments  on, 

1069 
Westinghouse,     George,     Grasshoff     gold     medal 
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Antennas  for  receiving  Hertzian  waves.     By 

E.  Leimer.  (D.)  366 
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The  Year's  Continuing  a  practice  instituted  by  this 
Progress  journal  long  ago,  the  first  issue  of  the 
year  presents  again  a  series  of  editorial 
reviews  on  the  progress  made  in  the  electrical  industry  dur- 
ing the  twelve  months  just  passed.  Prepared  as  they  have 
been  by  leaders  in  the  many  and  diversified  branches  of  the 
industry,  these  reviews  comprise  a  summary  of  progress 
and  achievement  which  could  be  secured  in  no  other  way 
and  form  a  permanent  record  of  inestimable  value.  Most 
impressive  of  all  this  marvelous  array  of  accomplishments 
in  the  industrial  world  is  the  great  overlying  result  that  the 
applications  of  electrical  energy  in  our  complex  modern 
civilization  are  second  to  no  other  physical  agency  in  render- 
ing useful  service  to  mankind  and  increasing  the  sum  total 
of  happiness  and  wealth.  And  the  end  is  not  yet,  nor  can 
any  man  see  the  end,  for  the  fields  of  scientific  knowledge 
continue  to  unfold  and  expand  before  us,  without  limit  ex- 
cept our  own  ability  to  follow.  After  pausing  to  take  in- 
ventory of  the  achievements  which  have  just  passed  into 
history  and  gathering  to  ourselves  the  lessons  which  come 
from  healthy  retrospection,  let  us  turn  to  the  new  year 
and  the  future  with  new  zest  and  enthusiasm  for  even 
greater  things !  

Minimum  Wage         Much   public   commendation   has   been 
for  Women  earned  by  the  Public  Service  Corpora- 

tion of  New  Jersey  as  the  result  of  its 
announcement  that  with  the  new  year  it  establishes  a  mini- 
mum wage  scale  of  $9  per  week  for  women  employees. 
While  the  major  part  of  the  female  help  required  by  a 
utility  company  must  possess  a  degree  of  training  and  skill 
which  insures  compensation  well  above  the  low  scales  paid 
in  other  industries,  the  step  of  the  New  Jersey  company 
nevertheless  points  another  application  of  those  broad 
humane  principles  which  are  making  themselves  felt 
throughout  the  business  dealings  of  modern  public-service 
corporations.  The  effect  of  the  announcement  on  public 
sentiment  in  the  community  is  also  not  to  be  lightly  esti- 
mated, and  there  can  be  no  doubt  that  viewed  alone  as  a 
simple  business  proposition,  resting  on  the  same  practical 
basis  on  which  modern  industry  places  its  justification  of 
welfare  work,  a  utility  corporation  will  not  lose  dollars 
and  cents  by  adopting  such  a  splendid  humane  measure. 
This  instance  of  the  Public  Service  Corporation  is  an  ex- 
ample in  point,  for  the  announcement  has  already  struck  a 
popular  chord  and  has  been  spread  by  the  press  throughout 
all  the  communities  where  the  company  furnishes  lighting 
and  railway  service.  As  noted  in  our  announcement  of 
Dec.  28,  300  of  the  company's  10,000  employees  are  women. 
The  admirable  and  altruistic  motives  which  impelled  Presi- 
dent Thomas  N.  McCarter  and  his  directors  to  act  promptly 


on  the  results  of  their  investigation  and  set  a  livable  scale 
for  women  workers  deserve  the  sincere  appreciation  of  all 
who  have  the  kindlier  outlook  on  human  responsibilities. 
For  those  administrators  who  hesitate  to  mix  business  and 
sentiment  it  may  be  of  interest  to  study  even  the  practical 
advantages  that  are  sure  to  result  from  this  as  from  any 
other  broad  humanitarian  policy  which  is  sound  because  it 
is  simple  justice. 

Central-Station  One  of  the  comments  that  have  come  to 

Consolidation  us  on  the  discussion  of  central-station 

consolidation  in  our  issue  for  Dec.  28 
points  out  an  omission  in  the  enumeration  of  the  faults  or 
possible  weaknesses  of  the  holding  company.  This,  one 
authority  on  the  subject  believes,  is  that  a  strong  and  pros- 
perous subsidiary  company  may  be  in  such  a  position,  as 
the  result  of  its  control  by  a  holding  company,  that  it  cannot 
raise  money  except  through  the  latter.  And  if,  as  may  be 
the  case,  the  holding  company  is  not  in  a  position  to  get 
capital  on  attractive  terms  or  is  using  for  other  purposes 
all  the  money  it  can  obtain,  a  given  subsidiary  may  suffer. 
This  is  an  apt  comment.  It  emphasizes  the  need  for  dis- 
crimination between  holding  companies  good  and  bad,  strong 
and  weak,  and  it  is  something  for  the  owners  of  independent 
plants  to  consider  along  with  the  more  alluring  aspects  of 
being  "absorbed."  The  prosperous  company  whose  earnings 
go  into  its  own  treasury  and  whose  credit  can  be  used  at  all 
times  for  its  own  benefit  can  view  without  envy  the  position 
of  the  property  whose  resources  are  at  the  disposal  of  the 
weakly  set  up  or  badly  managed  syndicate. 


Electricity  in  In  the  new  United  States  Post  Office 

Mail  Handling  building     erected     over     the     terminal 

vards  of  the  Pennsylvania  Railroad 
in  New  York  City  use  is  made  of  electricity  for  the  handling 
of  mail  to  an  extent  not  previously  attempted  either  in  this 
country  or  abroad.  The  demand  for  speed  without  con- 
fusion in  delivering  the  mail  matter  just  where  wanted, 
combined  with  the  limits  imposed  by  the  movement  of  trains 
through  the  sub-basement  of  the  building,  rendered  the  prob- 
lem of  the  engineers  very  difficult  and  necessitated  the 
designing  of  special  equipment  for  each  task  to  be  per- 
formed. The  first  instalment  of  an  article  by  Messrs.  L.  B. 
Marks  and  J.  E.  Woodwell  relating  to  the  lighting  installa- 
tion, mail-handling  equipment  and  other  features  of  the 
undertaking  appears  in  this  issue.  While  many  of  the  design 
details  are  more  strictly  mechanical  than  electrical,  yet  all 
of  the  motive  power  is  derived  from  electrical  sources  and 
the  plans  adopted  have  been  rendered  possible  largely  by 
reason  of  the  flexibility  in  mechanical  performance  and  con- 
venience in  control  of  the  electric  motor.    The  installation 
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in  the  New  York  terminal  Post  Office  represents  one  of  the 
most  interesting  and  important  modern  applications  of 
electricity  in  mechanical  service. 


a  careful  study  of  the  situation  with  respect  to  such  plants 
in  Germany  with  a  view  to  ascertaining,  not  the  obvious 
things,  but  the  possible  difficulties  and  the  sources  of  fric- 
tion which  have  been  found  in  practice  to  interfere  with  the 
working  of  a  plan  otherwise  attractive. 


The  City  as  a  Partner 

One  of  the  very  interesting  tendencies  in  Continental 
central-station  development  is  described  by  Dr.  Richard 
Passow  in  an  important  recent  paper  abstracted  in  our 
Digest  this  week.  It  is  not  necessary  here  to  go  into  the 
details  of  the  various  plans  for  common  ownership  for 
electric  service  which  have  been  carried  out  in  Germany, 
but  the  fact  that  such  plans  have  proved  successful  is  a 
very  important  matter  from  the  standpoint  of  applied  civics. 
In  America  the  line  has  been  very  sharply  drawn  as  be- 
tween private  and  municipal  plants,  as  though  company  and 
city  had  radically  different  interests  which  could  not  be 
reconciled  by  any  kind  of  mutual  agreement.  In  Germany 
municipal  electric  plants  are  as  commonplace  as  municipal 
water  plants  are  here.  A  German  business  man  may 
criticise  the  administration  of  his  municipal  electric  supply- 
works,  but  that  it  is  a  thing  to  be  averted  at  any  cost  does 
not  enter  his  mind.  On  the  other  hand,  Germany  has  well 
administered  and  successful  privately  owned  plants,  so  it 
does  not  stand  committed  to  municipal  ownership,  however 
frequently  it  may  be  practised. 

The  system  of  common  ownership  described  by  Dr.  Pas- 
sow,  including  central  stations  and  electric  railways,  opens 
a  new  phase  of  the  municipal  ownership  matter.  It  prac- 
tically amounts  to  the  city  going  into  partnership  with 
private  companies  for  the  development  of  electrical  dis- 
tribution and  transportation,  in  an  attempt  to  secure  the 
joint  advantages  of  private  and  municipal  control,  the  for- 
mer in  enterprising  and  efficient  management,  the  latter  in 
stability  and  that  well-ordered  control  which  it  has  been 
found  only  too  difficult  to  reach  by  means  of  commissions 
and  the  like.  In  many  cases,  a  number  of  which  are  cited 
in  the  paper  before  us,  a  single  city  has  an  absolute  ma- 
jority control  of  the  enterprise.  In  other  cases  a  group  of 
cities  may  together  hold  control,  and  in  still  others  munici- 
palities are  only  minority  stockholders.  Even  in  this  case, 
of  course,  the  city  as  a  governing  body  can  exercise  more 
efficient  control  in  holding  a  formidable  minority  of  stock 
than  it  could  without  it.  Such  partnership  seems  to  be  of 
service  in  raising  capital  on  the  one  hand  and  in  affording 
a  keen  incentive  for  economical  and  careful  management 
011  the  other. 

German  practice  as  recounted  by  Dr.  Passow  shows  great 
variety  in  the  relations  existing  between  the  two  chief 
parties  to  the  enterprise.  But  the  main  thing  is  that  they 
seem  to  work  together  with  a  reasonable  degree  of  harmony 
and  the  city  gets  continuing  benefit  from  its  own  growth,  a 
lack  of  which  is  one  of  the  weakest  points  in  the  usual  plan 
of  giving  over  a  city  to  exploitation  by  a  private  company, 
which,  while  generally  well  disposed  and  usually  under  some 
manner  of  control,  yet  gathers  to  itself  most  of  the  benefits 
which  come  from  municipal  growth.  With  mixed  owner- 
ship the  city  obtains  its  share  and  is  likely  thereafter  to 
take  a  more  judicious  and  reasonable  view  of  the  economic 
situation  than  it  otherwise  would.     Someone  should  make 


Experiments  with  Umbrella  Antenna 

The  article  published  on  page  47  of  this  issue,  giving  the 
results  of  a  series  of  tests  on  radio-transmission  efficiencies, 
is  not  only  intrinsically  very  interesting  but. is  worthy  of 
especial  attention  in  connection  with  the  measurements  re- 
cently furnished  by  Prof.  C.  A.  Culver.  In  the  present 
paper  Mr.  Joseph  O.  Mauborgne  reports  in  some  detail,  and 
with  excellently  stated  quantitative  data,  a  group  of  ex- 
periments upon  a  small  umbrella  transmitting  antenna  hav- 
ing a  counterpoise  earth.  It  is  pointed  out  that  the  four 
radial  wires  near  the  ground,  but  insulated  from  it,  do  not 
form  a  true  "counterpoise"  or  balancing  capacity  image  of 
the  aerial  system,  but,  rather,  are  the  upper  armature  sys- 
tem of  a  condenser  in  which  the  earth  itself  is  the  lower 
half.  In  this  connection  it  is  perhaps  worthy  of  note  that 
nearly  all  present-day  counterpoise  grounds  are  in  effect 
capacity  earths,  since  their  height  above  the  earth  is  usually 
negligible  as  compared  to  their  lateral  dimensions  or  to  the 
wave-lengths  with  which  they  are  used. 

The  exact  reason  for  a  17  per  cent  gain  in  efficiency 
merely  through  a  45-deg.  angular  displacement  of  the  earth 
wires  is  somewhat  puzzling,  but  perhaps  may  best  be  ex- 
plained by  considering  that  a  highly  conducting  earth  path 
for  the  sliding  wave-feet  is  provided  at  points  where,  in 
order  to  reach  it,  there  need  be  only  slight  wave-front  dis- 
tortion. The  increase  of  received  energy,  as  measured  by 
the  galvanometer,  when  eight  shorter  wires  were  substituted 
for  the  four  85-ft.  conductors  might  be  expected,  if  only 
from  the  reduction  of  resistance  and  consequent  lowering 
of  heat  losses  at  the  transmitter. 

Mr.  Mauborgne's  figures  concerning  the  change  of  effi- 
ciency due  to  alteration  of  the  height  of  the  outer  ends  of 
the  radial  antenna  wires  are  of  especial  practical  value. 
In  the  normal  case  the  effective  height  of  the  antenna  was 
29  ft.  When  this  was  increased  by  38  per  cent,  to  45  ft.,  the 
received  signal  increased  to  about  140  per  cent  the  original 
strength.  When  it  was  reduced  by  27  per  cent,  to  21  ft.,  the 
signals  remained  nearly  constant,  falling  off  only  6  per  cent. 
This  result  is  not  in  agreement  with  earlier  work  carried 
through  on  much  higher  antennas,  but  it  is  really  not  to  be 
expected  that  the  same  laws  of  radiation  efficiency  would 
hold  when  wires  are  close  to  the  earth  and  when  they  are 
raised  well  above  it.  The  safe  conclusion  would  appear  to 
be  that,  even  with  the  outer  ends  of  the  antenna  wires  in 
their  normal  position,  18  ft.  above  the  ground,  they  are  too- 
low  for  good  results — a  deduction  which  is  stronglv  sup- 
ported by  the  observed  fact  that  a  given  percentage  change 
in  effective  height  causes  a  far  greater  variation  in  efficiency 
in  the  positive  than  in  the  negative  direction.  It  is  hoped1 
that  many  additional  data  of  this  kind  will  be  forthcoming, 
since  it  is  through  comparison  of  many  experimental  re- 
sults that  there  will  be  reached  a  final  understanding  of  the- 
phenomena  involved  in  radiation  from  wires. 
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Electrical  Industrial  Growth  in  1912 


.  By  T.  C.  Martin 


IT  may  be  doubted  whether  many  years  can  be  cited  as 
more  active  in  electrical  development  than  was  1912. 
It  was  certainly  much  better  than  191 1,  and  back  of 
that  lay  the  dreary  stretch  of  years  beginning  with  the 
spectacular  troubles  of  1907.  How  great  the  improvement 
has  been  no  one  can  tell  exactly.  In  these  days  of  govern- 
mental control  and  supervision,  data  and  statistics  become 
increasingly"  available,  but  with  the  greatest  willingness 
and  the  best  effort  applied,  they  still  must  be  quite  a  little 
behind  the  times.  Obsolescence  bears  more  heavily,  per- 
haps, on  statistics  than  on  apparatus;  and  nothing  can  be 
so  dangerous  to  the  man  who  would  shape  his  course  by 
them  as  outgrown  and  outworn  figures  in  relation  to 
such  an  industry  as  electricity.  For  the  four  great  divisions 
of  electrical  application  in  America — manufacturing,  com- 
munication, traction,  lighting  and  power — the  most  authentic 
data  are  those  of  the  Census  Office  of  1905-6-7,  but  these, 
as  required  by  the  census  act,  will  not  be  taken  again  until 
next  year;  so  that  in  trying  to  arrive  at  some  definite  result, 
in  setting  down  the  actual  expansion  in  dollars  and  cents,  a 
good  deal  of  guesswork  is  inevitable.  But  there  are  many 
bases  of  calculation.  Some  companies  and  systems  in  each 
of  the  fields  make  regular  reports,  and  through  lean  years 
and  fat  ones  electricity  makes  a  steady  gain  over  its  entire 
area  of  operation  that  approximates  20  per  cent.  No  one 
supposes  that  such  a  rate  can  be  maintained,  but  nobody 
has  yet  found  the  point  of  "saturation"  in  electrical  indus- 
tries. We  are  sanguine  enough  to  hope  and  believe  it  never 
will  be  found. 

Coming  to  the  latest  possible  statistics  derivable,  we  may 
here  set  them  down  in  a  table,  as  has  been  done  in  these 
pages  for  many  years  past,  and  with  the  general  pleasing 
fact  that  almost  every  time  the  new  census  figures,  on 
coming  out,  have  more  than  substantiated  them. 

It  would  thus  appear  that  the  amount  paid  by  the  Ameri- 
can public  for  its  electrical  apparatus  and  service  during 
1912  was  a  little  in  excess  of  $2,000,000,000.  The  actual 
amount  was  undoubtedly  somewhere  in  that  neighborhood 
and  may  easily  have  reached  the  estimate  given  in  the 
second  column.     The  activity  of  the  electrical  manufactur- 


ers is  well  known,  and  the  product  of  only  three  of  the 
leading  concerns  if  deducted  from  the  total  would  leave 
an  absurdly  small  amount  for  the  800  other  concerns.  In 
the  traction  field  the  reports  of  largely  increased  earnings 
have  been  practically  universal  throughout  the  year.  In 
New  York  the  subway  has  been  breaking  all  records  day  by 
day.  The  central-station  field  has  been  busy  beyond  prece- 
dent, and  most  systems  exceeded  their  Christmas  peaks 
weeks  ago.  In  telephony  the  Bell  system  alone  reached 
$180,000,000   in    191 1,   and   this  year   up   to   August   ran   to 
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Electrical    apparatus    made 
Electric-railway  earnings 

Central-station  earnings 

Telephone  earnings 

Telegraph  earnings 

Isolated  plant  service 

Miscellaneous  electric  service. 


5325,000,000 
575,000,000 
375,000,000 
310,000,000 
75,000,000 
125,000,000 
100,000,000 


SI ,s,ss,000.000 


5350,000,000 
625,000,000 
450,000,000 
350,000,000 
85,000,000 
125,000,000 
125,000,000 
$2,110,000,000 


$130,000,000.  In  telegraphy  the  Western  Union  increased 
its  gross  $6,000,000  up  to  nearly  $42,000,000.  As  to  the 
miscellaneous  class,  everybody  is  familiar  with  the  gigantic 
expansion  going  on  in  electric  vehicles,  electric  heating  and 
cooking,  electrochemistry,  electrometallurgy  and  other 
branches,   all   running  into  their  millions  of  output. 

The  total  increase  estimated  over  the  whole  area  of 
industry  for  which  this  journal  speaks  is  about  15  per  cent, 
and  there  is  no  known  reason  why  such  an  assumption  is 
not  safe  and  conservative.  And  if  such  figures  be  correct, 
if  such  estimates  be  reasonable,  what  a  fund  of  encourage- 
ment is  in  them  as  to  the  present,  and  what  a  stimulus  to 
enthusiasm  in  attacking  the  vast  opportunities  of  the  im- 
mediate future ! 


Progress  of  Electrical  Science  in  1912 

By  A.   E.   Kennelly 


THE  year  which  has  passed  has  not  been  characterized 
by  salient  novelties  in  the  applied  science  of  electro- 
magnetism,  but  has  witnessed  noteworthy  progress 
in  the  developments  of  various  branches  of  that  science. 
These  developments  have  been  especially  manifested  in  the 
increasing  range,  extent  and  control  of  electrical  energy 
transmission  for  lighting,  industrial  service  and  communica- 
tion of  ideas.  In  regard  to  energy  transmission,  the 
Au  Sable  River  power  plant  in  Michigan,  described  in  the 
Electrical  World  of  April  13,  1912,  has  carried  the  range 
of  three-phase  transmission-line  emf  to  140  kilovolts  at  the 
generating  end.  Such  working  voltages  call  for  and  entail 
development  of  the  sciences  and  arts  of  insulation  and 
current-breaking,  not  only  along  the  lines  but  also  in  the 
terminal  apparatus  of  the  stations  connected. 

The  study  of  high-voltage  insulation  in  air  and  other  gases 
leads  to,  and  properly  includes,  the  study  of  coronal  dis- 
charge and  coronal  losses.  Very  considerable  progress  has 
been  reported  during  the  year  in  this  direction  from  the 
theoretical,  experimental  and  applicational  standpoints. 


The  year  has  also  seen  a  notable  activity  in  the  extension 
and  development  of  large  hydroelectric  plants,  as  well  as  a 
tendency  toward  the  consolidation  of  previously  existing 
plants. 

Any  notice  of  development  in  energy-transmission  range 
would  be  incomplete,  if  attention  were  paid  solely  to  long- 
distance transmission.  The  past  year  will  be  signalized  in 
history  as  witnessing  the  application  of  electrical  science  to 
the  transmission  of  energy  at  relatively  large  rate  over  tin 
minimum  distance,  of  engine-room  dimensions,  in  electrical 
ship  propulsion.  The  United  States  collier  Jupiter  launched 
on  Aug.  24,  1912,  is  the  first  large  ship  to  be  propelled  by 
electric  motor.  The  Jupiter  is  not  a  steamship  in  the  ordi- 
nary sense  of  that  term,  but  floats  in  a  class  by  herself  and 
might  be  described  as  a  steam-electric  ship.  Practical  ex- 
perience  with  this  type  of  vessel  must  remain  a  matter  for 
the  comment  of  another  year. 

The  disastrous  loss  of  the  steamship  Titanic  in  April  had 
the  effect  of  directing  universal  attention  to  the  protective 
possibilities  of  duly  organized  marine  wireless  telegraphy, 
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since  the  boats  containing  some  700  survivors  were  speedily 
picked  up  in  midocean,  with  the  aid  of  wireless  distress 
signals,  while  it  might  have  been  possible  for  the  entire 
ship's  company  to  have  been  saved  if  a  continuous  wireless 
lookout  had  been  organized  on  all  ships  in  the  vicinity.  As 
a  result  of  the  disaster,  much  study  and  impetus  have  been 
given  to  the  subject  of  radio-telegraphy  scientifically,  prac- 
tically and  legislatively.  An  engineering  working  theory  of 
the  average  range  and  capability  of  radio-telegraphic  anten- 
nas, although  by  no  means  satisfactorily  completed,  already 
exists,  and  much  activity  has  been  displayed  during  the  year 
in  erecting  long-range  wireless  stations  over  the  world  by 
the  principal  industrial  nations. 

The  international  radio-telegraphic  congress  at  London 
last  June  was  a  notable  event,  not  merely  from  the  inter- 
national, legal,  commercial  or  sociological  aspect  but  also 
from  the  electrical-science  standpoint.  The  convention  ar- 
rived at  by  the  Congress,  and  signed  on  July  5  by  the  dele- 
gates of  thirty  countries,  is  virtually  a  treaty  for  the  keeping 
of  the  ethereal  peace.  The  service  regulations  appended 
to  the  convention  constitute  the  scientific  text  of  this  treaty. 
While  not  of  a  highly  technical  character  it  is  a  charac- 
teristic of  the  age  that  electromagnetic  waves  should  be  the 
subject  matter  of  this  international  agreement  in  1912. 

In  regard  to  the  wonderful  science  of  electromagnetic 
metrology  as  conducted  internationally  among  the  various 
national  laboratories  of  the  industrial  nations,  whereby  the 
ohm,  volt,  watt  and  other  engineering  units  are  maintained 
industrially,  noteworthy  progress  has  been  made  in  the 
electrochemistry  of  the  electrolytic  apparatus  for  deter- 
mining the  international  ampere.  A  considerable  share  of 
this  work  has  been  done  at  the  United  States  Bureau  of 
Standards.  The  work  of  the  national  laboratories,  taken 
collectively,  constitutes  a  steadily  increasing  share  of  the 
applied  science  research  of  the  world. 

In  telephony  the  year  1912  has  been  signalized  by  the 
laying  of  a  continuously  loaded  submarine  four-conductor 
telephone  cable  across  the  English  Channel,  between  Abbots- 
cliff  and  Cape  Gris-Nez.  which  supplements  the  previously 
existing  Pupin-loaded  cable  across  the  same  straits.  Good 
progress  has  also  been  made  in  the  study  and  scientific 
analysis  of  the  behavior  of  telephones  and  telephonic  appa- 
ratus. 

As  illustrative  of  the  co-operation  between  sciences  ren- 
dered necessary  by  the  progress  of  engineering,  the  past 


year  is  notable  for  the  report  of  the  Commission  on  Resus- 
citation from  Electric  Shock,  composed  of  delegates  from 
medical  and  engineering  organizations.  The  report,  de- 
livered at  the  Seattle  convention  of  the  National  Electric 
Light  Association,  institutes  a  marked  advance  over  the 
resuscitation  procedure  which  had  been  generally  followed 
up  to  that  date. 

Although  no  plenary  meeting  of  the  International  Elec- 
trotechnical  Commission  was  held  during  the  year,  yet  very 
effective  international  sub-committee  meetings  were  held  at 
Paris  in  April.  Good  progress  was  reported  from  these 
sub-committees  to  the  respective  national  committees  in  the 
directions  of  international  nomenclature,  symbols  and  the 
rating  of  machinery. 

Professional  ethics  may  be  regarded  as  a  subject  lying 
outside  of  the  range  of  electrical  science.  Nevertheless'  the 
progress  of  applied  science  in  electricity  is  necessarily 
closely  bound  up  with  the  growth  and  development  of  the 
electrical-engineering  profession,  while,  the  recognition  of 
a  profession  is  in  its  turn  closely  connected  with  the  recog- 
nized standard  of  its  internal  ethical  relations.  The  past 
year  has  witnessed  the  first  promulgation  of  a  code  of 
ethics  by  the  American  Institute  of  Electrical  Engineers. 
This  code  presages  much  for  the  future  of  the  profession, 
in  so  far  as  it  signifies  that  an  internal  ethical  relation  is 
recognized  as  existing  on  a  higher  plane  than  that  of  pro- 
miscuous good  citizenship. 

In  electromagnetics  good  progress  has  been  witnessed  in 
the  realization  of  the  electronic  theory.  The  determination 
of  the  absolute  value  of  the  electronic  charge,  or  quantity  of 
electricity  associated  with  any  single  electron,  has  advanced 
in  precision.  Moreover,  the  experiment  displayed  at  the 
London  convention  of  the  Royal  Society  in  June,  which 
actually  visualizes  the  paths  in  air  of  the  alpha  particles 
projected  from  a  small  mass  of  radium  salt,  has  brought 
home  to  the  senses  the  actions  of  these  ultramicroscopic 
but  enormously  swift  projectiles,  in  a  most  convincing 
manner. 

In  engineering  mathematics  good  advance  has  been  made 
in  Bessel  functions,  hyperbolic  functions  and  theta  func- 
tions toward  the  solution  of  some  of  the  numerous  prob- 
lems that  confront  the  electrical  engineer.  The  Proceedings 
of  the  international  mathematical  congress  at  Cambridge, 
England,  contained  some  important  papers  on  subjects  com- 
ing into  touch  with  applied  electromagnetics. 


The  Patent  Situation 

By  W.  D.  Weaver 


nr 


^HE  recent  public  awakening  to  the  need  of  patent 
reform  appears  to  be  due  not  to  any  particular 
■*-  interest  in  the  inventor  or  even  in  the  righteous 
administration  of  the  patent  monopoly,  but  to  the  relation 
that  monopoly  has  been  discovered  to  bear  to  the  great 
political  issue  of  the  present  period— the  subjection  to 
proper  control  of  great  combinations  of  capital.  The  per- 
version of  the  patent  monopoly  has,  in  interested  circles, 
been  notorious  for  years,  but  even  the  eloquent  outburst  of 
indignation  of  Chief  Justice  White  against  the  majority 
opinion  in  the  Dick  case  would  perhaps  have  had  no  effect 
on  the  public  at  large  in  the  absence  of  a  bearing  on  the 
great  question  of  the  day.  There  is  a  danger  in  this  situa- 
tion to  those  interested  in  patent  reform  as  affecting  the 
inventor  and  the  progress  of  the  useful  arts ;  for  with  public 
attention  concentrated  only  on  what  has  become  a  political 
aspect  of  the  question,  the  wrongs  of  the  inventor  may  pass 
unrighted  and  no  attempt  be  made  to  relieve  the  patent 
system  from  more  than  a  portion  of  the  crushing  burden  of 
judge-made  law  that  so  largely  nullifies  the  plain  intent  of 


the  constitutional  clause  providing  for  the  reward  of  actual 
inventors  and  the  advancement  of  the  useful  arts.  That 
fear  on  this  subject  is  not  unfounded  is  indicated  by  the 
differences  between  the  amended  and  the  original  Oldfield 
patent  reform  bill,  the  present  bill  omitting  all  provisions 
having  the  specific  purpose  to  remove  some  of  the  most 
glaring  abuses  of  Patent  Office  procedure.  This  omission 
in  itself  points  to  the  desirability  of  separating  the  several 
issues  involved  in  patent  reform  that  each  may  receive  the 
fullest  consideration  on  its  merits. 

The  first  of  these  in  general  importance  is  the  relation 
of  the  patent  monopoly  to  great  combinations  of  capital 
with  respect  to  restraint  of  trade,  to  destructive  warfare 
under  the  patent  banner  on  the  small  manufacturer,  and  to 
the  exaction  for  patented  articles  of  prices  that  bear  no 
relation  to  the  reward  of  the  inventor  and  little  to  the  cost 
of  manufacture  and  distribution.  This  part  of  the  subject 
has  become  a  national  question,  which  will  be  discussed 
more  as  a  matter  of  public  policy  than  of  general  patent 
raform,  and  which  will  finally  receive  some  answer  dictated 
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by  the  people  at  large.  Those  more  immediately  interested 
in  the  rights  of  the  inventor  and  in  the  untrammeled  prog- 
ress of  the  useful  arts  cannot  expect  to  have  an  influence 
in  the  determination  of.  the  great  issue  much  beyond  that 
of  any  citizen,  and  therefore  might  well  reserve  their  forces 
for  combination  in  advancing  directly  those  objects  which 
without  them  will  have  no  natural  champions.  It  is  true 
that  the  gentlemen  of  the  legal  fraternity  always  come  to 
the  front  with  offers  of  championship  whenever  redress  of 
inventors'  grievances  is  under  consideration;  but  the  wis- 
dom is  doubtful  of  allowing  this  element  any  prominent 
part  in  councils  where  measures  of  relief  are  planned  or 
in  the  conduct  of  campaigns  for  securing  justice.  While 
the  body  of  patent  attorneys  and  lawyers  contains  un- 
questionably at  least  as  large  a  proportion  of  highly  honor- 
able men  as  any  of  the  other  professions,  common  prudence 
would  seem  to  dictate  that  sight  must  not  be  lost  of  the 
fact  that  the  active  agent  in  connection  with  practically 
every  abuse  of  the  patent  monopoly,  whether  in  the  Patent 
Office  or  in  the  courts,  has  been  a  patent  attorney  or  law- 
yer, and  that  every  law  or  rule  which  decreases  the  ex- 
pense of  Patent  Office  procedure  or  court  litigation  will 
correspondingly  reduce  their  professional  revenues. 

The  other  issues  above  referred  to  relate  more  particu- 
larly to  the  manner  in  which  the  plain  intent  of  the  patent 
constitutional  provision  has  been  perverted  to  the  direct 
injury  of  the  inventor  and  to  the  practical  nullification  of 
its  expressed  purpose  to  promote  the  progress  of  the  useful 
arts.  It  should  be  explained  in  passing  that  the  word 
"inventor"  as  herein  employed  refers  to  the  kind  of  in- 
ventors who  actually  invent,  and  does  not  include  those 
whose  salaried  work  consists  in  writing  patent  applications 
to  cover  improvements  incident  to  the  normal  development 
of  an  art,  nor  that  class  whose  inventive  faculty  is  limited 
to  great  skill  in  drawing  up  specifications  and  involved 
claims  ingeniously  formulated  to  conform  technically  to 
Patent  Office  criteria  of  invention  as  fixed  by  court  de- 
cisions, but  which  in  fact  are  merely  speculative  anticipa- 
tions of  what  some  day  a  real  inventor  may  make  an 
actuality — and  then  be  deprived  of  the  fruits  of  his  labors. 
The  patent  constitutional  provision — and  on  this  alone  rests 
our  entire  present  patent  system — reads  as  follows:  "Con- 
gress shall  have  power  to  promote  the  progress  of  science 
and  useful  arts  by  securing,  for  limited  times,  to  authors 
and  inventors  the  exclusive  rights  to  their  respective  writ- 
ings and  discoveries"  (Art.  I,  Sect.  8).  The  influence  of 
modern  industrial  development  has  practically  substituted 
the  manufacturer  for  the  "inventor"  as  the  beneficiary,  and 
judges  have  so  construed  the  term  "exclusive  rights"  as  to 
establish  a  monopoly  unrestricted  by  considerations  of  pub- 
lic policy  or  of  gross  injustice  to  others  engaged  in  for- 
warding the  progress  of  the  useful  arts.  The  justification 
of  this  construction  can  only  be  on  the  strictly  utilitarian 
ground  that  evils  which  it  sanctions  are  overbalanced  by 
benefits  to  inventors  serving  to  incite  them  to  the  exercise 
of  their  inventive  faculty  to  a  high  degree.  In  point  of 
fact,  the  stated  object  of  the  constitutional  provision  is  to- 
day practically  a  dead  letter,  both  with  respect  to  promoting 
progress  of  the  arts  and  to  encouraging  inventors.  This 
deplorable  condition  has  been  brought  about  primarily  by 
court  constructions  of  the  patent  monopoly  which  have 
largely  transferred  its  benefits  from  the  inventor  to  manu- 
facturing combinations  controlling  an  industry;  and  sec- 
ondarily, by  the  growth  of  great  abuses  in  the  administra- 
tion of  existing  patent  law,  which  have  placed  the  inde- 
pendent inventor  at  a  hopeless  disadvantage  in  securing 
his  rights  in  the  Patent  Office  or  in  maintaining  them  in  the 
courts.  It  is  the  correction  of  these  evils  which  should 
receive  the  support,  both  individual  and  organized,  of  those 
specially  interested  in  inventions  and  in  the  untrammeled 
progress  of  the  useful  arts. 

Of  specific  proposals  for  remedying  in  a  measure  the 
existing  evils   of  the  patent  system,   two  are   embodied   in 


bills  now  before  Congress.  One  of  these,  introduced  by 
Representative  Oldfield,  chairman  of  the  House  patent  com- 
mittee, relates  directly  to  patent  reform,  and  the  other,  in- 
troduced by  Representative  Sulzer,  Governor-elect  of  New 
York  State,  provides  for  the  creation  of  a  patent  court  of 
appeals.  Assuming  that  the  Sulzer  bill  is  not  subject  to 
future  misconstruction  in  a  manner  unsuspected  by  its 
official  sponsor  and  the  numerous  public  bodies  that  have 
indorsed  it,  the  measure  should  receive  the  hearty  support 
of  all  friends  of  patent  reform  and  have  their  active  aid  in 
procuring  its  passage  at  the  close  of  the  present  session  of 
Congress.  The  qualification  relates  to  a  matter  that  could 
be  readily  cleared  up,  namely  the  presence  of  a  clause  re- 
quiring every  case  determined  by  the  Court  of  Appeals  to 
be  remanded  to  the  court  whence  it  came  for  further  pro- 
ceedings taken  in  pursuance  of  such  determination  ;  which 
requirement,  if  not  merely  of  an  administrative  bearing, 
might  add  still  another  stage  of  delay  and  bill  of  expense 
to  patent  litigation.  Entirely  aside  from  the  special  com- 
petence, after  a  time,  of  such  a  tribunal  to  consider  patent 
cases,  and  aside  also  from  the  practical  finality  of  its  de- 
cisions and  from  the  anticipated  reduction  in  expense  of 
patent  litigation,  the  Sulzer  measure  should  have  a  far- 
reaching  effect  through  confining  so  far  as  possible  the 
interpretation  of  the  patent  monopoly  to  one  judicial  body 
and,  of  even  more  importance,  through  the  great  facility 
with  which  legislation  could  be  formulated  and  brought  to 
bear  if  this  interpretation  at  any  time  should  be  thought 
not  in  accordance  with  the  intent  of  the  constitutional  pro- 
vision establishing  the  monopoly. 

The  Oldfield  bill  represents  the  long  and  disinterested 
thought  of  able  men,  instructed  in  numerous  patent  hearings 
which,  as  reported  in  printed  form,  cover  almost  1000  pages 
and  reflect  the  opinion  of  practically  every  class  specially 
interested  in  the  patent  system.  The  bill  also  represents, 
at  least  in  part,  the  result  of  the  experience  with  and 
observation  of  patent  abuse  by  the  United  States  Patent 
Office,  and  also  of  unofficial  contact  by  those  who  drew 
the  bill  with  the  minds  of  many  men  who  can  speak  with 
weight  on  its  subject  matter.  Its  provisions  are  therefore 
worthy  of  the  highest  respect,  but  owing  to  their  radical 
nature,  it  seems  doubtful  if  the  opinion  of  even  the  most 
disinterested  friends  of  patent  reform  is  predominantly  in 
favor  of  the  passage  of  the  bill  at  the  present  session  of 
Congress.  Should  it  fail  of  passage,  the  situation  after 
March  4  will  be  ideal  for  the  appointment  of  a  commission 
similar  to  that  recommended  by  the  Inventors'  League 
and  the  American  Institute  of  Electrical  Engineers  for 
further  study  of  the  subject  and  the  report,  in  full  or  in 
outline,  of  a  bill  that  will  place  the  patent  monopoly  on  a 
basis  in  accordance  with  the  constitutional  provision  which 
authorizes  it.  Such  a  commission  might  well  take  for  a 
preliminary  basis  of  consideration  the  Oldfield  bill  as  repre- 
senting the  political  aspect  of  the  patent  question  and 
determine  in  what  respect  it  might  be  revised.  This  would, 
to  an  extent  at  least,  discourage  aimless  propositions  and 
render  discussion  of  the  whole  question  more  definite.  In 
addition,  however,  it  would  be  very  necessary,  should  the 
powers  of  the  commission  permit,  to  report  in  separate 
form  the  basis  of  a  bill  relating  specifically  to  the  curbing 
of  abuses  which  otherwise  would  be  transferred  from  the 
old  to  the  new  system.  The  original  Oldfield  bill  was  largely 
devoted  to  such  preventive  measures,  and  perhaps  it  was 
the  part  of  wisdom  to  confine  the  revised  bill  to  the  great 
central  principles  it  was  desired  to  establish. 

The  substance  of  bills  reported  by  such  a  commission 
might  not  be  satisfactory  in  very  many  details,  for  the 
result  of  the  deliberations  of  a  body  of  this  kind  i<  apt  to  be 
a  compromise  between  contending  interests  rather  than  a 
code  of  even  justice  not  concerned  with  the  commercial 
effect  of  its  application.  With  a  commission,  however,  com- 
posed of  men  of  the  character  proposed  by  the  American 
Institute  of   Electrical   Engineers,   measures   recommended 
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would  at  least  better  the  present  intolerable  conditions  and 
be  likely  to  receive  favorable  action  from  Congress;  where- 
as, lacking  a  similar  standing  with  the  country  at  large  and 
with  conservative  men  directly  or  indirectly  affected  by  its 
provisions,  any  bill  originating  solely  in  Congress  would 
meet  with  enormous  difficulty  in  overcoming  powerful  in- 
fluences brought  to  bear  to  prevent  passage,  or  to  permit 
passage  only  in  emasculated   form. 

While  present  indications  seem  to  point  to  delay  in  the 
radical  reconstruction  of  the  present  discredited  patent  sys- 
tem, there  should  be  no  halt  in  the  endeavor  to  wipe  out 
at  the  earliest  possible  moment  abuses  that  are  now  daily 
working  injury  and  which,  even  if  the  Oldfield  bill  become 
a  law,  would  have  to  be  the  subject  of  supplementary  legisla- 
tion. The  grand  strategy  of  enemies  of  patent  reform  has 
been  to  impose  through  their  overwhelming  influence  a 
Fabian  policy  on  their  opponents  instead  of  taking  direct 
issue  with  them — to  work  to  adjourn  all  action  to  the  Greek 
Kalends — and  this  danger  should  be  guarded  against.  As 
to  any  fear  that  until  the  greater  issue  is  disposed  of 
legislation  affecting  the  patent  system  in  any  manner  is 
unwise,  it  is  difficult  to  conceive  how  any  action  taken  at 
the  present  time  to  correct,  say,  the  evil  of  "dragnet"  Patent 
Office  applications  can  possibly  affect  the  success  of  pend- 
ing or  future  measures  for  the  revision  of  the  principles 
of  the  patent  system.  It  is  true  that  any  patent  bills  intro- 
duced at  the  present  session  of  Congress  could  not,  except 
under  extraordinary  circumstances,  become  law ;  but  such 
measures  would  serve  to  place  in  definite  form  on  prominent 
record  crying  specific  needs  of  immediate  redress,  and  thus 
would  have  extremely  greater  weight  with  a  future  com- 
mission than  if  presented  in  ordinary  form  to  a  body  likely 
to  be  deluged  with  such  matter,  good,  bad  and  indifferent. 
It  would  appear  to  be  a  wise  policy  in  aid  of  the  cause  for 
any  person  or  groups  of  persons  who  have  a  strong  feeling 
as  to  an  evil  flourishing,  with  the  protection  of  court  prec- 
edent, under  the  present  administration  of  the  patent  sys- 
tem, to  seek  for  means  whereby  a  bill  to  right  the  wrong 
may  be  presented  before  Congress.  This  is  particularly 
applicable  to  cases  which  can  be  established  by  reference 
to  published  court  decisions,  Patent  Office  proceedings  or 
recommendations,  or  "contents  of  the  file  wrapper."  Many 
glaring  abuses  could  be  established  on  the  basis  of  these 
documents  alone,  and  cases  thus  supported  could  not  be 
waved  aside  as  merely  representing  the  grievances  of  in- 
ventors whose  devices  failed  bv  reason  of  their  own  lack 


of  merit  to  receive  the  recognition  that  was  sought  for  them. 

A  still  simpler  procedure  would  be  to  endeavor  to  secure 
the  introduction  of  bdls  based  upon  the  numerous  disre- 
garded requests  of  Commissioners  of  Patents  for  authority 
to  suppress  abuses  which  are  committed  under  the  cover 
of  statute  law  or  court  decisions.  It  may  not  be  inappro- 
priate to  quote  here  from  the  record,  for  illustration,  a  few 
of  such  requests  made  for  legislation  but  not  granted :  A 
law  "To  prevent  applicants  from  holding  their  applications 
in  the  office  awaiting  developments  of  the  art  by  others 
and  thereafter  taking  out  broad  patents  which  cause  those 
who  have  made  independent  inventions  during  the  pendency 
of  the  application  to  pay  tribute  to  an  applicant  who  has 
merely  lain  in  wait  for  such  developments."  A  law  to 
prevent  "applicants  and  manufacturers  who  desire  to  do  so 
to  retain  applications  in  the  Patent  Office  for  many  years 
and  to  use  the  same  as  a  'dragnet'  to  scoop  in  the  inventions 
of  others  which  have  been  conceived  and  matured  and  a 
business  established  thereon  during  the  pendency  of  these 
applications."  A  law  to  protect  the  past  and  present  prac- 
tice of  preserving  all  applications  in  secrecy,  which  practice, 
it  appears,  is  menaced  by  a  decision  of  Judge  Lacombe 
(thus  far  disregarded  by  the  Patent  Office)  that  the  ele- 
ment of  secrecy  as  fixed  by  law  applies  only  to  applications 
interfering  with  caveats — and  caveats  were  abolished  by 
law  in  1910.  Commenting  on  the  effect  of  removing  the 
seal  of  secrecy,  the  Commissioner  of  Patents  states  that  "the 
files  of  the  Patent  Office  would  be  continually  searched  by 
people  who  desire  to  obtain  knowledge  of  others'  inventions 
for  the  purpose  of  interferences  and  otherwise,  and  it  would 
lead  to  the  appropriation  by  unscrupulous  parties  of  inven- 
tions made  by  others." 

Numerous  other  abuses  flourishing  under  the  protection 
of  law  surely  excuse  impatience  over  any  further  continu- 
ance of  the  invariable  practice  of  the  past  to  defer  to  the 
indefinite  future  action  on  definite  patent  evils  calling  for 
immediate  correction.  Naturally  a  preferable  way  to  attack 
the  class  of  abuses  referred  to  specifically  above  would  be 
in  a  systematic  manner  and  more  or  less  completely,  through 
the  agency  of  organized  bodies  representing  the  technical 
arts,  and  it  would  be  most  desirable  to  secure  such  support. 
Lacking  this,  however,  or  while  awaiting  it,  the  independent 
inventor  should  join  every  force  he  can  command  in  the 
battle  which,  after  decades  of  apparently  hopeless  waiting 
on  his  part,  is  now  opening  with  his  grievances  as  one  of 
the  war  cries. 


The  Water-Power  Situation 


By  Louis  Bell 


DURING  the  past  year  the  complex  problems  relating 
to  the  water-powers  on  the  public  domain  or  other- 
wise within  public  control  have  been  the  subject  of 
considerable  discussion,  mostly  fruitless,  although  not  wholly 
without  avail.  None  of  the  proposals  for  federal  control 
has  met  all  the  reasonable  objections  that  could  be  urged 
against  it,  and  the  situation  as  a  whole  is  still  in  a  turmoil. 
The  discussion  late  in  November  in  which  the  State  of 
California  and  the  Pacific  Coast  interests  were  concerned 
came  nearer  to  being  a  frank  consideration  of  the  situation 
than  anything  which  has  yet  occurred. 

There  have  been  a  good  many  scare-head  lines  announcing 
and  denouncing  the  existence  of  a  so-called  water-power 
trust.  Those  best  acquainted  with  the  situation  take  the 
view  that  there  is  no  such  thing  as  a  water-power  trust,  but 
that  if  the  hydraulic  interests  of  the  country  slip  out  of  the 
intimate  control  of  the  federal  government  or  of  the  states 
the  consummation  of  a  water-power  trust  is  a  thing  reason* 
•  ably  to  be  expected.    At  present  the  situation  is  merely  that 


certain  large  groups  of  interests  have  been  quick  to 
appreciate  the  value  of  hydraulic  privileges  and  active  in 
investing  in  them.  Anybody  who  has  the  money  can  buy 
and  develop  a  water-power  quite  unhindered  by  any  aggre- 
gation of  capital  thus  far  disclosed,  but  if  he  proposes  to 
borrow  a  large  amount  of  capital  to  carry  out  the  develop- 
ment he  naturally  goes  to  one  of  the  groups  known  to  be 
willing  to  invest  in  such  property  and  to  take  an  active 
interest  in  the  subject.  In  this  way  has  originated  the  con- 
trol of  a  large  amount  of  water-power  by  a  comparatively 
small  number  of  interests.  There  is  no  menace  to  the 
general  rights  of  the  public  in  this,  and  in  point  of  fact  it 
has  over  and  over  again  been  shown  that  whenever  the 
hydraulic  resources  of  a  considerable  territory  can  be 
physically  merged  into  unified  control  they  become  more 
valuable  to  the  community  than  if  operated  independently. 
The  only  thing  from  which  the  community  rightly  desires 
protection  is  an  era  o.f  extortionate  prices  brought  about  by 
improper  use  of  the  monopoly  thus  obtained. 
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The  problem  for  the  general  government  to  undertake 
with  respect  to  the  unutilized  hydraulic  powers  within  its 
sphere  of  influence  is  merely  to  control  these  valuable 
privileges  in  the  interests  of  the  general  public  to  the  best 
advantage.  This  condition  is  certainly  not  met  by  setting  up 
regulations  which  will  discourage  the  utilization  of  these 
powers.  The  potential  annual  value  of  hydraulic  privileges 
now  unutilized  and  wastefully  pouring  their  water  seaward 
is  to  be  reckoned  in  hundreds  of  millions  of  dollars  per 
annum.  It  is  sheer  continuing  waste  for  which  the  world 
gets  no  kind  of  recompense.  Granting  that  the  government 
under  reasonable  conditions  should  permit  and  encourage 
the  use  of  the  water-powers  it  controls,  the  next  question 
which  arises  and  which  has  been  a  constant  subject  of  inde- 
terminate discussion  is  whether  the  control  suitable  to  what 
one  may  properly  classify  as  a  natural  monopoly  should  lie 
with  the  general  government  or  with  the  states.  In  theory, 
local  control,  like  local  self-government,  has  much  to  recom- 
mend it.  In  practice,  state  control  of  very  many  things  now 
regulated  thereby  turns  out  to  be  extremely  unsatisfactory. 
Questions  are  constantly  arising  in  matters  of  great  im- 
portance to  the  country  at  large,  in  respect  to  which  con- 
flicting policies  are  in  force  in  various  states,  to  the  utter 
confusion  of  good  government.  With  the  more  general 
development  of  water-powers  interstate  complications  of  a 
very  embarrassing  character  are  certain  to  arise  if  un- 
restricted control  is  left  to  the  state.  For  example,  the  very 
serious  question  comes  up  as  to  whether  a  state  may  prohibit 
the  export  of  hydraulically  generated  energy  or  may  levy  a 
tax  upon  its  export.  Many  power  companies  are  constantly 
doing  an  interstate  business,  and  if  conflicting  interests  of 
any  kind  result  in  a  conflicting  policy,  a  perfectly  sound 
enterprise  doing  business  with  energy  derived  from  the 
public  domain  may  find  itself  in  all  sorts  of  trouble.  For 
this  reason  the  trend  of  what  the  writer  believes  to  be  the 
sounder  opinion  turns  toward  effective  government  control. 

To  preserve  the  equity  of  the  people  as  a  whole  in  these 
powers  some  provision  must  be  made  for  close,  effective  and 
continuing  regulation,  including  regulation  of  prices.  The 
projects  for  regulation  now  in  force  or  on  foot  are  open  to 
criticism  because  of  their  establishment  of  a  rental  basis. 
The  ultimate  result  of  this  must  of  necessity  be  an  increase 
of  the  price  to  the  consumer,  as  was  pointed  out  in  the  recent 
conference  at  Washington — an  increase  which  in  some  cases 
might  rise  to  a  very  substantial  amount.  It  would  seem  to 
be  more  in  line  with  the  policy  of  ultimate  public  usefulness 
to  charge  no  rentals,  or  at  least  no  more  than  a  nominal 
sum  to  cover  the  expenses  of  supervision,  and  to  adopt  such 
regulations  of  the  activities  of  the  plants  concerned  as  will 


keep  the  price  of  their  product  down  to  the  irreducible  mini- 
mum consistent  with  a  suitable  return  on  the  capital  actually 
invested;  and  as  a  mere  matter  of  decent  fairness  this 
return,  considering  the  laborious  and  uncertain  nature  of 
the  development  especially  in  its  early  stages,  ought  to  be  a 
liberal  one.  The  main  thing  for  which  the  government  must 
look  out  is  that  whatever  this  fair  return  may  be,  it  should 
not  be  permitted  to  increase  by  methods  of  indirection  only 
too  well  known  in  the  history  of  public-utility  enterprises  of 
various  sorts.  This  is  the  same  question  that  arises  in  the 
case  of  the  work  of  the  ordinary  public  utility  commission 
and  which  in  general  is  rather  badly  bungled.  An  allowance 
of  profit  apparently  fair  and  conservative  in  case  of  a  plant 
built  for  cash  and  operated  for  profit  becomes  extortionate 
when  the  same  percentage  is  reckoned  on  a  plant  built  via 
an  elaborate  chain  of  promotion  and  underwriting,  very 
likely  through  a  construction  company  and  an  operating 
company,  with  a  subsequent  line  of  consolidations  and  exten- 
sions. When  a  process  such  as  this  has  been  gone  through 
one  has  to  peel  off  successive  allied,  associated  and  affiliated 
corporations  like  the  successive  skins  of  an  onion  before 
reaching  the  core  which  represents  hard  dollars  invested  in 
the  enterprise. 

The  time  of  wild-cat  exploitation  in  power  enterprises 
should  be  considered  as  long  past.  If  properly  planned,  they 
are  sound,  sane,  conservative  investments  entitled  to  be 
treated  as  such.  If  the  government  would  bend  its  energies 
toward  getting  the  available  powers  promptly  and  effectively 
utilized  and  protecting  the  public  by  rigorous  supervision  of 
the  financing  and  operating  involved  in  this  utilization,' it 
would  do  far  more  to  benefit  the  ultimate  consumer  than  it 
can  do  by  hanging  back,  hesitating,  and  taking  out  in  rentals 
the  surplus  that  ought  to  be  applied  to  reducing  rates.  The 
legal  aspects  of  the  question  are  intricate  and  ample 
precedents  are  to  be  found  for  almost  any  point  of  view 
which  has  been  taken  in  the  matter.  It  ought  to  be  com- 
paratively easy,  however,  to  secure  through  Congress  legis- 
lation by  which,  when  a  public  power  site  is  taken  up.  it 
should  be  by  the  very  terms  of  its  lease  under  full  and  direct 
control  by  the  properly  constituted  department  of  the  general 
government.  This  accomplished,  there  need  be  no  fear  of  a 
hypothetical  water-power  trust  or  of  injustice  being  done  to 
the  public  by  the  lessees  of  public  water-powers.  It  is  to 
be  earnestly  hoped  that  the  final  straightening  out  of  the 
difficulties  of  this  particular  situation  will  be  undertaken  by 
the  new  administration  at  an  early  date  and  carried  to  a  con- 
clusion, so  that  we  may  no  longer  have  to  see,  so  to  speak. 
a  golden  stream  pouring  down  our  watercourses  into  an 
abvss  from  which  it  can  never  be  recovered. 


Developments  in  Prime  Movers 

By  W.  F.  Durand 


THE  past  year  has  witnessed  little  of  revolutionary 
character  in  prime  movers  so  far  as  concerns  the 
field  of  central-station  practice.  There  has  been, 
none  the  less,  steady  advance  along  lines  marked  out  by 
characteristics  noted  in  these  columns  during  the  past  years 
and  indicating  a  consistent  and  continuous  development  in 
accordance  with  well-settled  principles.  It  may  not  be  too 
much  to  say,  so  long  as  we  are  to  deal  with  the  present 
balance  in  the  matter  of  cost  and  character  of  fuels,  effi- 
ciency, reliability  and  adaptability  of  the  various  forms  of 
prime  movers,  that  progress  and  development  will  be  con- 
cerned with  matters  of  detail  along  present  lines  rather 
than  with  deep  and  radical  changes.  This  means  no  more 
than  that  during  the  past  decade,  to  go  no  farther  back, 
the  design  of  central  power  stations  has  become  more  and 
more  perfectly  adapted  to  the  existing  balance,  as  referred 


to  above,  and  a  typical  design  of  the  present  day  represents 
within  the  limits  imposed  by  this  balance  and  by  our  present 
scientific  knowledge  a  very  refined  solution  of  the  problem 
of  the  economical  development  of  power  from  natural 
sources  of  heat  energy.  This  does  not  imply  that  changes 
and  improvements,  possibly  profound  in  character,  will  not 
come,  but  they  will  be  the  outgrowth  of  changes  in  the 
balance  as  noted  above,  or  of  the  discovery  of  new  laws, 
or  of  some  combination  of  such  causes. 

Referring  briefly  to  fuels,  coal  anil  oil  retain  substantially 
the  same  relation  as  in  previous  years.  The  question  of 
choice  is  simply  economic.  The  general  program  for  the 
effective  combustion  of  both  types  of  fuel  and  for  the 
economic  use  of  the  heat  liberated  is  now  well  understood. 
Matters  of  improvement  relate  to  details.  Thus  in  general 
there  seems  to  be  a  well-marked   increase  in   the  use  of  . 
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carbon  dioxide  indicators  or  recorders.  This  shows  a  grow- 
ing appreciation  of  the  necessity  of  stopping  wastes,  espe- 
cially those  unseen  or  unrecognizable  by  ordinary  means, 
and  of  the  aid  which  the  C02  recorder  may  yield  in  this 
respect.  It  may  not  be  amiss,  in  this  connection,  to  warn 
against  blind  dependence  on  such  indications  alone.  The 
waste  heat  escaping  by  way  of  the  stack  depends  on  both 
the  quantity  of  the  gaseous  products  and  the  stack  tem- 
perature. The  C02  recorder  gives  indications  regarding 
only  the  first  of  these  two  main  factors.  The  stack  ther- 
mometer must  be  used  as  carefully  and  its  indications 
studied  as  critically  as  are  those  of  the  C02  recorder. 

In  the  matter  of  fuel  oil  combustion,  some  continued 
progress  is  noticeable  in  the  extension  of  mechanical  meth- 
ods of  atomization  as  a  substitute  for  atomization  by  means 
of  steam  or  compressed  air.  The  use  of  steam  entails  a 
tax  required  for  atomization  usually  of  3  to  4  per  cent  of 
all  the  steam  generated  by  the  boiler.  With  mechanical 
atomization,  including  steam  condensed  in  high-pressure 
heaters,  this  tax  can  be  reduced  to  about  1  per  cent.  Re- 
cent extended  tests  in  California  on  this  matter  have 
clearly  established  the  high  economy  of  atomization  as  such 
when  carried  out  by  suitable  mechanical  means.  Such  tests, 
however,  have  not  always  shown  as  good  gross  boiler  effi- 
ciency as  with  steam  atomization,  so  that  the  final  net 
economy  is  not  far  different  in  the  two  cases,  though  usually 
with  some  advantage  for  mechanical  atomization.  The  next 
steps  would  appear  to  involve  a  more  careful  study  and 
adaptation  of  furnace  forms,  proportions  and  air  inlet  ar- 
rangements adapted  as  perfectly  to  the  mechanical  atom- 
izing burner  as  present  forms  are  to  steam  atomization.  A 
further  requirement  is  indicated  in  the  need  for  flat  or 
fishtail  flames  rather  than  divergent  conical  flames.  The 
latter  form,  naturally  given  by  several  types  of  mechanical 
burners,  is  harder  on  tubes,  requires  greater  furnace  height 
and  is  not  well  adapted  to  the  usual  type  of  central-station 
boiler.  With  these  details  in  hand,  it  seems  reasonable  to 
look  for  continued  extension  in  the  use  of  mechanically 
atomizing  burners. 

Turbines  and   Reciprocating   Engines 

The  competition  between  steam-turbine  and  reciprocating 
engines  as  prime  movers  for  large  units  is  a  thing  of  the 
past.  The  turbine  alone  is  considered  the  normal  type  and 
a  reciprocating  steam  engine  for  a  large  unit  would  now  be 
an  absolute  anomaly.  In  the  field  of  small  units  and  for 
auxiliary  equipment  the  reciprocating  type  still  holds  its 
own,  though  even  here  the  turbine  is  making  rapid  and 
notable  gains.  Alternating-current  units  in  decreasing  sizes 
are  offered  with  turbine  drive;  gear  reduction  provides 
similar  drive  for  direct-current  units,  while  pumps  and  blow- 
ers of  various  designs  are  now  offered  with  turbine  drive. 
Many  of  the  special  forms  of  turbine  developed  for  small 
units  or  for  auxiliary  drive  show  good  economy  and  are 
giving  excellent  satisfaction.  The  reciprocating  engine  in 
ratings  up  to  200  hp  or  300  hp,  however,  shows  such  marked 
thermal  superiority  over  the  turbine  that  in  cases  where 
economy  is  of  controlling  significance  the  reciprocating  type 
must  still  have  the  preference.  This  superiority  may  be 
still  more  definitely  assured  in  engines  using  superheated 
steam  and  units  designed  to  operate  on  the  "inflow"  prin- 
ciple. 

The  trend  of  development  in  steam-turbine  practice  dur- 
ing recent  years  has  taken  on  a  most  interesting  and  sig- 
nificant phase.  Whereas  in  earlier  years  the  line  of  separa- 
tion between  the  various  types  was  very  strictly  drawn, 
especially  between  the  so-called  impulse  type  with  fixed 
nozzles  and  the  reaction  type  with  nozzle  effect  in  the 
space  between  the  moving  blades,  in  more  recent  years  there 
has  been  a  gradual  coalescence  of  types  until  we  now  find 
Curtis  turbine  types  with  reaction  stages  in  addition  to  the 
normal  fixed  nozzles  and  velocity  stages,  and  also  Parsons 
turbine  types  with  fixed  nozzles  in  addition  to  the  normal 


reaction  effect.  In  general  it  has  been  found  that  each  type 
has  its  special  advantages  and  troubles,  and  it  is  only  to  be 
expected  that  the  best  possible  turbine  will  show  features 
of  both  fundamental  types.  In  particular  it  has  been  found 
with  the  Parsons  type  that  the  high-pressure  end  is  rela- 
tively less  efficient  than  the  low-pressure  end  and  that  fixed 
nozzles  and  an  impulse  effect  may  be  used  with  advantage 
in  this  part  of  the  program.  Similarly  it  has  been  found 
that  a  reaction  effect  may  with  good  effect  be  introduced 
in  the  later  stages  of  a  Curtis  type  machine.  In  this  manner 
design  is  becoming  eclectic,  freely  choosing  the  best  fea- 
tures from  the  whole  field  of  turbine  practice.  A  further 
feature  of  interest  is  found  in  the  continued  development 
of  Curtis  turbines  in  the  horizontal  form.  At  the  present 
time  this  form  is  built  in  all  sizes  except  the  largest,  and 
it  yet  remains  to  be  determined  whether  the  vertical  form 
will  be  permanently  retained  for  such  or  will  gradually  be 
displaced  by  the  horizontal  form  for  all  sizes. 

Among  reciprocating  types  of  steajn  prime  movers  the 
development  of  the  Stumpf  "uniflow"  engine  has  been  the 
most  significant  in  recent  years.  During  the  past  year  the 
Nordberg  company,  which  has  undertaken  the  construction 
of  the  engine  in  this  country,  has  made  extended  investiga- 
tions on  an  experimental  engine,  with  gratifying  results  both 
as  to  economy  and  overload  range.  By  reducing  the  effect 
of  cylinder  condensation  to  a  small  part  of  its  normal  value 
in  the  single  cylinder  type,  the  uniflow  engine  realizes  the 
economy  of  the  compound  type  without  its  complication  in 
construction. 

Superheated  Steam 

Developments  generally  in  the  use  of  superheated  steam 
are  slow  but  steady.  In  the  field  of  large  central  power 
stations  the  almost  universal  use  of  the  steam  turbine  with 
its  ready  and  effective  utilization  of  superheated  steam  has 
forced  upon  boiler  manufacturers  the  necessity  of  reliable 
and  effective  superheating  boilers.  This  demand  has  been 
met  and  there  is  now  on  the  market  a  wide  variety  of 
superheating  boilers,  safe,  reliable  and  effective  in  opera- 
tion and  suited  to  any  engineering  demand.  So  far  as  the 
provision  of  superheated  steam  is  involved,  the  problem  is 
well  in  hand,  and  it  remains  to  extend  the  field  of  its  use 
in  the  prime  mover.  Following  the  example  set  by  Euro- 
pean engineers  we  should  look  for  a  continued,  even  if 
gradual,  extension  in  the  use  of  superheated  steam  with 
reciprocating  engines  as  well  as  in  turbines. 

Certain  experimental  work  carried  on  during  the  year 
brings  into  prominence  the  fact  that  a  steam  pipe  carrying 
superheated  steam  may  also  carry  moist  steam  or  even  slugs 
of  water  along  as  well.  The  water  present  will  not,  of 
course,  be  in  thermal  equilibrium,  but  will  be  in  the  process 
of  vaporization.  This,  however,  is  a  process  requiring  time, 
and  with  the  high  speeds  of  steam  flow  commonly  employed 
it  may  be  quite  possible  for  a  slug  of  water  to  pass  through 
the  superheater  and  along  the  steam  pipe  to  the  engine. 
These  observations  indicate  that  due  precautions  regarding 
water  must  not  be  relaxed  even  with  superheated  steam 
equipment. 

A  remarkable  investigation  by  Armand  Duchesne  at  the 
University  of  Liege  reported  during  the  year  by  Dwelslian- 
vers  Dery  seems  to  call  in  question  the  large  amount  of 
work  done  recently  in  connection  with  the  determination  of 
the  physical  properties  of  superheated  steam.  Mr.  Duchesne 
has  found  a  marked  discrepancy  between  the  temperature 
of  superheated  steam  as  indicated  by  a  mercury  thermom- 
eter and  by  a  very  sensitive  thermocouple  which  he  has 
devised  and  employed  in  a  long  series  of  studies  in  this  field. 
If  further  examination  should  serve  to  verify  these  observa- 
tions, a  new  set  of  steam  tables  will  be  called  for  so  far  as 
the  superheated  field  is  concerned.  The  further  examina- 
tion of  the  points  raised  by  Mr.  Duchesne  will  be  awaited 
with  the  keenest  interest  by  the  engineering  and  scientific 
world. 
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Internal   Combustion   Engines 

The  development  of  the  internal  combustion  prime  mover 
in  recent  years,  and  especially  of  the  Diesel  type,  has  been 
nothing  short  of  phenomenal.  While  most  of  the  growth 
has  taken  place  in  Europe,  recent  tendencies  in  the  United 
States  indicate  a  growing  interest  among  engineers  in  this 
type  of  prime  mover,  and  we  may  anticipate  in  the  near 
future  a  very  marked  extension  in  its  use.  At  present, 
however,  it  must  be  recognized  that  the  Diesel  engine  is  not 
a  rival  of  the  large  steam  turbine  or  adapted  for  use  in 
large  central  stations.  In  large  sizes  the  steam  turbine  will 
show  the  more  economical  and  more  satisfactory  results, 
while  in  small  sizes  the  internal  combustion  engine  in  gen- 
eral, and  the  Diesel  engine  in  particular,  will  show  much 
the  higher  efficiency.  The  two  general  economy  curves 
will  cross  at  some  size  of  unit  variously  estimated  at 
1500  kw,  more  or  less.  In  any  event  for  small  units  of 
1000  kw  or  less,  and  where  satisfactory  guarantees  may  be 
obtained  as  to  the  supply  of  oil,  the  Diesel  engine  unit  may 
fairly  be  said  to  have  won  the  right  to  first  consideration. 


When  the  units  are  2000  kw  and  upward  the  limit  of  present 
size  is  quickly  reached  and  the  indications  are  still  in  favor 
of  the  steam-driven  unit. 

Engines  of  the  Diesel  type  are  now  guaranteed  between 
full  and  three-fourths  load  to  give  I  kw-hr.  on  0.5  lb.  of 
oil  having  a  heating  value  of  not  less  than  18,500  heat  units 
or  on  a  heat  input  of  not  exceeding  9250  thermal  units. 
Engines  of  this  type,  however,  are  expensive  in  first  cost 
and  require  careful  and  systematic  attention  in  operation. 
The  final  determination  must  include  consideration  of  all 
elements  of  annual  cost  of  energy,  both  fixed  and  operating, 
and  first  appearances  may  not  always  be  reliable.  In  gen- 
eral, however,  engineers  having  to  deal  with  small  power 
units  will  be  well  advised  to  investigate  carefully  the  possi- 
bilities of  engines  of  the  internal  combustion  type  as  prime 
movers  in  such  cases. 

Economy  and  reliability  still  remain  the  touchstones  of 
engineering  practice  and  all  questions  must  be  resolved  in 
the  light  of  the  conclusions  derived  from  the  application  of 
these  tests. 


Developments  in  Electrical  Machinery 

By  B.  A.  Behrend 


AS  it  is  easier  to  summarize  the  past  than  it  is  to  fore- 
cast the  future,  so  it  is  easier  to  study  evanescent 
types  than  to  make  predictions  as  to  those  which 
will  replace  them.  With  the  sounding  of  the  death  knell 
of  the  reciprocating  steam  engine  in  large  units,  the  virtual 
disappearance  of  large  engine-type  generators  has  com- 
menced. It  seems  pathetic  that  the  labors  of  the  last  thirty 
years,  culminating  in  the  development  of  almost  perfect 
types  of  slow-speed  electric  generators,  have  not  been  of 
more  permanent  value.  Their  effect  has  been  chiefly  in- 
structive, as  far  as  the  present  types  of  electric  machinery 
are  concerned.  The  gas  engine  has  not  taken  the  important 
place  which  its  friends  predicted  for  it  half  a  dozen  years 
ago. 

Although  statistical  figures  are  not  available,  it  is  not 
unreasonable  to  assume  that  the  aggregate  horse-power  of 
gas  engines  produced  per  annum  is  only  a  small  fraction 
of  the  horse-power  of  steam  turbines  produced  in  a  corre- 
sponding period.  The  numerous  attempts  at  compounding 
these  generators  which  used  to  be  made  have  been  alto- 
gether given  up  and,  if  there  is  any  notable  tendency  in 
regard  to  the  regulation  of  these  generators,  it  is  in  favoi 
of  coarser  regulation,  rather  than  finer  regulation,  leaving 
the  task  of  keeping  the  voltage  constant  to  the  switchboard 
operator. 

Low-Cost  Tendencies 

There  is  a  general  tendency,  noticeable  here  as  elsewhere, 
aiming  at  a  reduction  of  cost  and,  while  this  tendency  is 
of  course  natural,  it  is  probably  accentuated  by  the  knowl- 
edge of  the  relatively  short  time  during  which  any  particu- 
lar type  of  machine  has  been  able  to  hold  its  own.  Quick 
succession  of  types  directly  tends  to  a  desire  to  install 
short-lived  machinery  of  low  cost,  rather  than  long-lived 
machinery  of  high  cost,  as  new  ideas  and  improvements 
may  lead  to  obtaining  economies  and  advantages  which 
could  not  be  obtained  with  the  older  types.  This  is  really 
to-day  a  characteristic  of  engineering  development  in  all 
fields.  Rapid  progress  has  unsettled  our  opinions  and 
played  havoc  with  our  standards.  Quality  has  to  yield  to 
cheapness  as  permanence  is  called  in  question,  and  the 
guiding  principle  of  natural  selection,  leading  to  the  evolu- 
tion of  types  no  better  than  necessary  to  hold  their  own, 
finds  application  here  as  elsewhere. 

We  may  now  turn  from  this  field  to  another.    The  ener- 


gies of  the  electrical  designer  have  been  concentrated  upon 
the  development  of  the  high-speed  generator  for  direct 
connection  to  steam  turbines.  The  progress  achieved  in 
this  direction  is  brought  out  clearly  by  the  accompanying 
table,  giving  the  maximum  rating  obtained  for  certain 
speeds  during  the  last  eight  years. 

DATA    ON     HIGH-SPEED    GENERATORS    DIRECTLY     CONNECTED     TO 
STEAM    TURBINES 


Year 

R.P.M. 

Maximum  Rating, 
Kw 

1904 

31500 

400 

1909 

3600 

2,500 

1912 

3600 

5.000 

1904 

1800 

1,500 

1909 

1800 

10,000 

1912 

1800 

20,000 

The  tendency  to  push  the  limit  of  speed  farther  and 
farther  and  to  reduce  the  cost  of  the  unit  and  increase  its 
economy  of  operation  seems  to  have  reached  a  goal.  Not 
only  have  almost  all  known  special  alloys  been  called  into 
use  and  taxed  to  the  limit  of  their  strength,  but  a 
seems  as  if  a  further  increase  in  speed  would  increase  the 
losses  and  thus  lead  to  lower  efficiency,  while  the  need  of 
higher  grades  of  material  and  greater  care  of  workmanship 
and  inspection  would  enhance  the  cost  of  production. 

Special  Materials 

Thanks  to  the  stimulation  of  the  automobile,  alloy  steels 
have  been  produced  of  an  elastic  limit  of  100,000  lb.  per 
square  inch,  and  of  an  ultimate  strength  of  125,000  lb.  per 
square  inch,  showing  a  ductility  better  than  that  ordinarily 
obtained  in  the  regular  carbon  steels,  and  this  even  in  com- 
paratively large  forgings.  Although  such  large  forgings, 
which  have  to  be  used  extensively  for  turbo-generators, 
have  been  improved  from  year  to  year,  and  although  their 
manufacture  is  now  less  of  a  speciality  than  it  used  to  be, 
yet  the  difficulty  of  heat  treatment  and  the  danger  of  con- 
cealed tlaws  is  such  as  to  make  the  careful  designer  prefer 
the  use  of  rolled  materials  wherever  possible  to  large  steel 
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forgings.  A  rolled  plate  receives  a  more  thorough  work 
through  its  texture  than  a  forging,  insuring  greater  homo- 
geneity, which  is  of  prime  importance.  Thus,  in  the  build- 
ing of  turbo-generators,  the  use  of  steel  plates  marks  what 
one  might  almost  be  tempted  to  call  an  epoch. 

Ventilation 

It  is  evident  that  the  great  development  of  heat,  due  to 
the  concentration  of  comparatively  large  losses  in  single 
units,  represents  a  formidable  problem  for  the  engineer. 
In  a  20,000-kw  unit  the  losses  dissipated  in  heat  will  reach 
approximately  400  kw,  and  this  heat  is  developed  in  so 
small  a  compass  that  the  old  methods  of  carrying  it  away 
from  the  generator  are  no  longer  efficacious.  It  has  been 
found  necessary  to  subdivide  the  iron  and  the  copper,  not 
only  through  the  regular  ventilating  ducts,  but  also  through 
longitudinal  ducts  through  the  cores  of  both  the  rotor  and 
stator.  In  fact,  the  tendency  toward  the  utilization  of  such 
axial  ducts  for  carrying  oft"  the  heat  is  clearly  in  evidence. 
We  are  passing  in  these  machines  from  radial  ventilation 
to  axial  ventilation  and,  while  heretofore  powerful  fans, 
mounted  on  the  ends  of  the  generator  shafts,  were  sufficient 
to  pass  air  currents  through  the  generators  to  carry  off  the 
heat,  in  the  latest  units  it  has  become  advisable  to  install 
separate  blowers,  which  can  be  operated  at  speeds  more 
economical  than  the  generator  speeds,  leading  to  a  greater 
efficiency  on  the  part  of  the  ventilating  mechanism,  besides 
allowing  a  more  scientific  design  unhampered  by  the  con- 
structive features  of  the  turbo-generator.  Future  power 
plants  will  have  large  blower  plants  carrying  away  the  hot 
air  developed  by  the  electric  generators,  similar  to  the 
present  installations  used  for  air-blast  transformers. 

Friction   Losses 

With  the  high  rotative  speeds  of  turbo-generators  there 
has  come  as  a  grave  difficulty  the  great  loss  due  to  aerial 
friction.  This  loss,  usually  styled  windage  loss,  has  become 
so  great  that  it  constitutes  a  serious  argument  against  fur- 
ther increase  in  speed.  The  gain  in  efficiency  due  to  the 
better  utilization  of  steam  in  the  steam  turbine  must,  at  a 
certain  point  of  speed  of  the  generator,  be  counterbalanced 


in  the  increased  windage  losses  of  the  generator  proper. 
This  is  a  matter  of  calculation  for  each  size  and  speed 
where  the  efficiency  of  the  steam  turbine  is  accurately 
known  beforehand.  There  is  no  doubt  that  ideas  at  present 
seemingly  abortive,  as,  for  instance,  operating  the  gen- 
erators in  a  vacuum,  irresistibly  suggest  themselves  to  the 
designer,  and  he  must  remember  that  here  as  elsewhere  new 
ideas  are  the  heresies  of  to-day  and  the  superstitions  of 
to-morrow. 

Direct-Current  Turbo-Generators 

The  direct-current  turbo-generator  has  been  a  will-o'-the- 
wisp  during  the  past  few  years.  Attempts  to  adapt  the 
unipolar  type  to  it  have  not  been  altogether  unsuccessful, 
and  this  seems  really  the  best  that  can  be  said.  More  and 
more  we  begin  to  realize  that  large  direct-current  units  are 
not  necessary,  and  that  they  are  certainly  not  desirable. 
The  necessity  of  distribution  of  electric  energy  leads  logic- 
ally to  the  generation  of  alternating  currents  which  are 
transformed  into  direct  current  by  means  of  synchronous 
converters  and  motor-generator  sets.  For  the  time  being, 
we  must  see  the  solution  of  the  problem  of  generating 
direct  current  at  high  rotative  speeds  in  this  method  of 
transformation,  without  considering  it  at  all  as  final. 

Electrical  Devices  for  Automobiles 

To  sum  up,  the  progress  in  the  development  of  electrical 
machinery  during  the  past  year  has  been  largely  in  the 
refinement  of  details,  and  even  there  it  cannot  be  said  that 
the  year  1912  has  been  remarkable  for  notable  improve- 
ments. The  attention  of  the  electrical  engineer  has  been 
directed  toward  the  development  of  small  electrical  devices 
for  the  automobile  industry,  as  the  electric  lighting  of  auto- 
mobiles, the  starting  of  the  gasoline  motor  and  the  com- 
bination of  these  two  electric  devices  with  the  ignition  of 
the  gasoline  motor.  Marked  and  ingenious  work  has  been 
done  in  this  field,  and.  in  view  of  the  great  commercial  and 
industrial  importance  which  the  automobile  has  assumed, 
the  manufacture  of  these  auxiliary  devices  for  the  auto- 
mobile is  the  most  important  event  in  the  electrical  industry 
during  the  year  1912. 


The  Distribution  of  Electrical  Energy 

By  H.  B.  Gear 


THE  developments  of  the  year  in  the  distribution  of 
electricity  have  been  made  rather  in  the  direction 
of  refinements  of  detail  than  in  modification  of 
systems.  Standard  practice  has  fixed  upon  the  use  of  three- 
phase  alternating  current  as  the  most  desirable  medium  for 
the  general  distribution  of  electricity  except  in  the  very 
congested  centers  of  the  larger  cities.  Direct-current  low- 
tension  networks  will  be  continued  in  those  parts  of  large 
cities  where  the  load  is  very  dense  and  the  requirements  as 
to  continuity  of  service  are  such  that  the  expense  of 
storage-battery  installations  is  fully  justified.  Alternating- 
current  distribution  in  the  form  of  a  secondary  network 
is  being  adopted  more  generally  each  year  where  the  dis- 
tributing systems  in  the  central  portions  of  medium-sized 
cities  are  being  put  underground.  Four-wire,  three-phase 
systems,  operating  at  approximately  115-200  volts,  seem  to 
have  the  predominating  advantage  in  such  situations.  With 
this  system  lighting  and  motor  service  may  be  given  for  all 
ordinary  retail  purposes  from  the  same  means,  the  principal 
disadvantage  being  that  there  are  three  phases  to  keep  bal- 
anced. Wholesale  consumers  having  installations  of  50  kw 
and  upward  are  most  advantageously  supplied  by  an  in- 
stallation of  transformers  made  on  the  premises. 


Protection  of  Circuits 

The  security  of  service  supplied  by  networks  is  still  un- 
fortunately dependent  on  the  operation  of  protective  devices 
which  are  prone  to  go  into  action  when  no  emergency  ex- 
ists and  at  very  inopportune  times.  A  network  protector 
designed  to  cut  out  defective  transformers  without  inter- 
fering with  the  service  has  been  developed  during  the  past 
year,  and  other  improvements  will  doubtless  be  made  which 
will  minimize  these  difficulties.  The  development  of  sec- 
ondary networks  has  been  encouraged  by  the  substitution 
of  tungsten  lamps  for  inclosed-arc  lamps  and  by  the  develop- 
ment of  compensated  types  of  induction  motors  having 
high  power-factors.  Every  step  toward  the  elimination 
of  inductive  loads  among  retail  users  brings  nearer  the 
possibility  of  secondary  networks  operating  on  the  same 
basis   as   direct-current   networks. 

Primary    Distribution 

In  primary  distribution  2200-volt,  60-cycle  distributing 
mains  are  becoming  universal.  Three-wire  delta-con- 
nected three-phase  systems  are  quite  general  in  cities 
having  loads  of  200  kw  to  1000  kw.  In  the  larger  cities 
there  is  a  steady  trend  toward  the  four-wire,  three-phase 


January  4,  1913 


ELECTRICAL     WORLD 


Y-connected  system,  operating  at  2200/3800  volts.  This 
system  has  very  marked  advantages  where  feeders  are  ex- 
tended more  than  2  miles  from  the  point  of  supply  and 
where  adjacent  towns  within  a  radius  of  5  miles  may  be 
served  without  step-up  transformers  or  substations.  Ability 
to  regulate  the  phases  of  a  four-wire  feeder  separately  and 
freedom  from  the  necessity  of  maintaining  a  carefully  bal- 
anced load  give  this  system  a  flexibility  which  is  being  taken 
advantage  of  more  and  more  each  year. 

The  four-wire,  three-phase  system  has  been  very  success- 
fully applied  to  the  supply  of  scattered  districts  where  the 
distances  between  towns  are  as  great  as  10  miles  to  15  miles, 
by  stepping  the  distributing  voltage  up  to  4400/7600.  The 
various  towns  connected  to  the  feeder  are  served  by  a  two- 
to-one-ratio  transformer  of  50-kw  to  100-kw  rating,  step- 
ping down  to  the  ordinary  distributing  voltage.  The  regu- 
lation of  these  circuits  is  accomplished  entirely  at  the  point 
of  supply,  thus  eliminating  attendance  in  the  various  towns 
supplied  and  keeping  the  substation  investment  down  to 
the  cost  of  an  out-door  transformer  on  a  platform  sup- 
ported by  a  few  poles. 

Increasing  Use  of  Alternating  Currents 

The  use  of  alternating-current  distribution  has  been  en- 
couraged by  the  development  of  rectifier  equipments  and 
other  refinements  which  have  greatly  facilitated  the  charg- 
ing of  electric  vehicles  from  an  alternating-current  supply. 
Indeed,  the  progress  being  made  in  the  introduction  of 
electric  trucks  is  resulting  in  the  establishment  of  garages 
of  such  size  that  alternating-current  supply  may  be  installed 
more  economically  than  is  possible  with  direct-current  feed- 
ers. The  advantages  of  induction  motors  in  many  kinds 
ef  manufacturing  where  direct-current  commutators  are 
troublesome  have  led  to  a  demand  on  the  part  of  some 
wholesale  users  for  alternating-current  supply  in  direct- 
current  territory,  and  the  tendency  for  the  direct-current 
system  to  be  gradually  extended  in  response  to  demands  for 
direct  current  seems  likely  to  be  offset,  if  not  entirely  re- 
versed, by  the  demand  for  alternating-current  service  for 
manufacturing  purposes  in  direct-current  territory. 
Street-Lighting  Systems 

Street-lighting  systems  are  being  steadily  improved  by 
the  use  of  tungsten  lamps  both  in  substitution  for  inclosed 
alternating-current  arc  lamps  and  as  an  auxiliary  to  exist- 
ing arc  lighting  systems.  The  tendency  at  present  appears 
to  be  toward  the  introduction  of  flaming-arc  lamps  in  the 
central  districts  where  high  intensity  of  illumination  is 
required  and  tungsten  units  in  outlying  districts  where  a 
distributed  illumination  of  lower  intensity  fulfils  the  re- 
quirements. The  general  introduction  of  distributed  tung- 
sten lighting  is,  however,  retarded  by  the  rather  high  cost 


of  installing  the  circuits  which  are  necessary  for  an  ideal 
location  of  lighting  units.  The  use  of  single  and  multiple 
conductor,  steel-tape  cable  for  tungsten  series  street-light- 
ing systems  has  been  started  with  very  satisfactory  results 
as  to  first  cost,  the  cable  being  laid  directly  in  the  parkway 
without  the  expense  of  conduit  construction.  The  adoption 
of  such  construction  for  residence  districts  will  permit  the 
use  of  underground  lighting  systems  far  more  generally 
than  would  be  possible  with  a  draw-in  conduit  system.  It 
is  to  be  hoped  that  operating  experience  will  prove  that  the 
steel  tape  is  sufficient  protection  for  such  cables.  The  in- 
stallation of  ornamental  street-lighting  systems  by  means 
of  iron  posts  has  made  immense  strides  forward.  Such 
systems  are  being  operated  on  both  series  and  multiple  dis- 
tributing circuits,  the  series  system  being  used  chiefly  where 
the  posts  are  made  part  of  the  general  street-lighting  sys- 
tem. The  multiple  system  is  preferred  where  the  post 
lighting  system  is  maintained  separately  from  the  general 
street-lighting  system  and  is  not  paid  for  out  of  the  public 
funds. 

Overhead    Construction 

In  overhead  construction  methods  there  is  a  definite 
movement  toward  the  improvement  of  appearance  of  dis- 
tributing lines  in  residence  districts.  This  has  led  to  the 
use  of  a  neat  design  of  concrete  poles  where  work  is  done 
on  private  property,  these  poles  being  utilized  for  both 
lighting  and  telephone  service'  and  being  limited  in  height. 
The  use  of  cross-arms  has  been  eliminated  as  far  as  possi- 
ble, the  secondary  mains  being  supported  by  vertical  brack- 
ets carried  on  the  side  of  the  pole.  Still  further  improve- 
ment has  been  made  in  some  localities  by  the  use  of  multi- 
ple-conductor wire  for  service  drops.  The  general  trend 
toward  the  removal  of  overhead  lines  from  streets  con- 
tinues, and  the  use  of  lines  in  alleys  and  on  private  prop- 
erty where  there  are  no  alleys  becomes  more  extensive  each 
year. 

Unified    Systems 

Having  survived  the  vicissitudes  of  the  alternating- 
current  versus  direct-current  controversy  and  outgrown 
the  obsolete  policy  of  separate  systems  for  lighting  and 
motor  service  operating  at  various  odd  voltages  and  fre- 
quencies, electrical  distribution  moves  steadily  forward  to- 
ward its  ultimate  goal  of  ideal  service  to  all  consumers 
The  ideal  system  must  be  one  which  serves  lamps,  motors 
and  all  energy-consuming  devices  from  the  same  mains  at 
the  same  frequency  and  at  as  few  voltages  as  distances 
will  permit.  It  must  finally  combine  the  security  of  the 
battery-protected  direct-current  system  with  the  flexibility 
of  alternating-current  distribution,  and  should  serve  all 
parts  of  the  system  equally  well. 


Progress  in  Transmission 

By  Ralph  D.  Mershon 


THE  past  year  has  not  been  marked  by  any  startling 
advance  in  the  art  of  high-voltage  power  trans- 
mission, though  there  has  been  that  evolutionary 
progress  that  might  be  expected  in  so  active  a  line  of  work. 
A  number  of  high-voltage  plants,  100,000  volts  or  over, 
some  of  them  of  voltages  considerably  higher  than  any 
used  heretofore,  have  been  put  into  commission,  and  a 
number  of  others  are  in  course  of  construction  or  have  been 
projected.  A  considerable  number  of  outdoor  high-voltage 
substations  have  been  put  in,  both  switching  and  trans- 
"forming  stations.  There  has  been  a  thorough  try-out  of  a 
system  devised  a  year  or  so  ago  for  removing  short-circuits 
or  grounds  caused  on  transmission  lines  by  flash-over  of  the 
insulators.     This  is  the  system  which  suppresses  such  dis- 


turbances by  automatically  producing  a  short-circuit  at  the 
generating  station  and  immediately  afterward  removing  it. 
As  shown  by  practical  experience,  it  effectually  removes  or 
suppresses  line  disturbances  of  the  kind  mentioned  with 
practically  no  interruption  to  the  service  of  the  system. 

Increase  in  Voltage 

Transmission  voltages  are  gradually  creeping  up  to  higher 
and  higher  values.  In  some  cases  higher  voltages  have  been 
used  than  would  seem  to  be  economically  necessary.  Pre- 
sumably this  is  in  some  measure  due  to  the  desire  of  the 
engineers  having  the  plants  in  hand  to  be  in  the  vanguard 
of  progress.  But  even  though  in  some  cases  a  lower  voltage 
might,  from  an  economical  standpoint,  be  equally  satis  lac- 
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tory  with,  or  even  more  satisfactory  than,  the  high  one 
adopted,  the  art  of  power  transmission  is  undoubtedly  in- 
debted to  these  enterprises  and  to  their  engineers  for  the 
adoption  of  the  higher  voltages,  by  reason  of  the  aid  which 
such  adoption  and  the  carrying  out  of  the  enterprises  lend 
to  the  progress  of  the  art.  There  is  no  doubt  that  so  far 
as  our  present  knowledge  goes  there  is  no  physical  limita- 
tion to  the  transmission  voltage  which  may  be  employed. 
The  limitation,  as  with  most  other  matters,  is  a  purely 
economic  one.  It  is  purely  a  question  of  cost  and  the  return 
that  can  be  derived  therefrom. 

The  highest  transmission  voltage  put  into  practical  opera- 
tion during  the  last  year  is  140,000  volts.  This  is  the  voltage 
now  regularly  employed  on  the  lines  of  the  Au  Sable  Elec- 
tric Company  in  Michigan.  The  highest  projected  voltage 
is  150,000  volts,  for  which  the  lines  of  the  Pacific  Light  & 
Power  Corporation  are  being  constructed.  Although  the 
value  of  voltage,  in  common  with  other  considerations 
affecting  the  transmission  line,  is  usually  fixed  by  economic 
considerations,  there  is  one  element  in  connection  with  all 
transmission  lines,  whether  high  voltage  or  low  voltage, 
not  ordinarily  considered  as  being  strictly  subject  to  eco- 
nomic limitations  alone.  This  is  the  matter  of  interruptions 
due  to  lightning.  Strictly  speaking,  this  question  is  also 
determined  by  economics.  Because  if  we  chose  to  spend  a 
sufficient  amount  of  money  on  an  installation  it  would  be 
possible  to  make  it  immune  to  atmospheric  disturbances.  To 
do  this  in  the  case  of  a  long  high-voltage  transmission  would 
mean  such  an  enormous  first  cost  as  to  be  entirely  pro- 
hibitive. So  it  might  be  considered,  in  view  of  the  enormous 
cost  involved,  that  these  costs  themselves  compel  the  class- 
ing of  the  problem  as  a  physical  one  instead  of  an  economic 
one.  That  is,  it  may  be  considered  that  such  drawbacks  as 
still  exist  in  the  art  of  transmission  due  to  atmospheric  dis- 
turbances are  drawbacks  which  from  practical  considera- 
tions must  necessarily  be  overcome,  not  by  an  enormous 
increase  in  first  cost,  but  by  some  solution  having  to  do  more 
directly  with  physical  conditions — by  some  solution  having 
mainly  to  do  with  the  working  out  of  a  problem  in  the  ar- 
rangement of  transmission  lines,  or  the  insulation  of  trans- 
mission lines,  or  both — and  which  is,  therefore,  more  im- 
mediately physical  in  its  nature  and  does  not  greatly  involve 
the  relation  between  cost  and  the  result  obtained. 

Insulation  of  Line 

While  this  physical  problem  of  procuring  for  transmission 
lines  practical  immunity  against  atmospheric  disturbances 
involves  in  some  measure  the  arrangement  and  disposition 
of  the  lines,  the  present  tendency  is  to  consider  it  more  a 
problem  of  insulation  and  its  accessories.  This  is  shown  in 
the  investigations  that  are  now  beginning  to  be  actively 
taken  up  with  relation  to  the  effect  on  insulators  of 
such  electrostatic  stresses  as  may  be  met  as  the  result  of 
lightning;  in  the  study  that  is  being  made  as  to  the  relative 
effectiveness  of  insulators  when  subjected  to  voltages  at 
ordinary  commercial  frequencies  and  to  the  same  voltages 
at  frequencies  approximating  those  which  we  are  led  to 
believe  exist  in  the  case  of  many  lightning  disturbances. 

It  has  long  been  known  that  insulators  which  would  flash 
over  at  ordinary  frequencies,  rather  than  puncture,  are  often 
punctured  on  a  transmission  line  by  lightning  disturbances 
without  any  evidence  of  accompanying  flash-over.  In  other 
words,  there  seems  to  be  no  question  that  there  is  some  very 
considerable  difference  in  the  condition  which  exists  when 
an  insulator  is,  on  the  one  hand,  subjected  to  a  given  voltage 
at  a  commercial  frequency  and  when,  on  the  other  hand, 
it  is  subjected  to  the  same  voltage  at  an  enormously  greater 
frequency.  Or.  to  put  the  matter  in  a  little  more  exact 
language,  the  behavior  of  insulators  when  subjected  to  a 
difference  of  potential  whose  rate  of  change,  or  steepness 
of  wave  front,  approximate  those  which  are  met  with  in 
commercial  work  is  quite  different  from  the  behavior  of 
the  same  insulator  when  subjected  to  a  difference  of  poten- 


tial whose  rate  of  change  is  enormously  greater  than  that 
normally  impressed  upon  the  line. 

Need  of  Better  Insulators 

The  results  obtained  so  far  seem  to  point  to  the  possi- 
bility of  obtaining  insulators  which  will  meet  that  condition 
usually  considered  most  desirable  for  enabling  them  to 
withstand  lightning  disturbances;  that  is,  that  of  always 
withstanding  the  tendency  to  puncture  to  such  an  extent 
as  will  force  the  abnormal  voltage  to  flash  over  the  insulator 
instead  of  going  through  it.  If  this  condition  of  affairs 
could  always  be  insured,  we  might  have  a  line  practically 
immune  to  every  condition  save  that  of  malicious  inter- 
ference. Because,  if  we  could  be  sure  that  the  insulator 
would  always  flash  over  and  never  puncture,  it  is  compara- 
tively easy,  at  relatively  small  additional  expense,  to  make 
such  provision  as  will  insure  the  insulator  not  being  harmed 
by  the  power  arc  following  such  flash-over. 

The  direction  in  which  the  greatest,  progress  to-day  can 
be  made  in  the  art  of  high-voltage  power  transmission  is 
that  indicated  above.  Undoubtedly  the  greatest  desideratum 
at  the  present  time  is  an  insulator  which  will  always  flash 
over,  rather  than  puncture,  under  any  voltage  to  which  it 
may  be  subjected,  and  will  not  be  damaged  by  a  flash-over. 
As  a  secondary  matter,  it  is  desirable  that  the  power  arc 
following  a  flash-over  will  not  interrupt  the  service  ren- 
dered by  the  transmission  system.  But,  as  previously  men- 
tioned, means  are  now  available  by  which  such  interruption 
can  be  almost  entirely  insured  against.  The  need,  there- 
fore, is  only  for  an  insulator  which  will  never  puncture  and 
which  will  not  be  injured  by  the  power  arc  following  a 
flash-over  during  such  period  of  time  as  may  elapse  from 
the  time  the  power  arc  starts  to  the  end  of  the  very  short 
period  of  time  during  which  the  auxiliary  apparatus  re- 
ferred to  has  had  an  opportunity  to  suppress  the  arc. 

Outdoor  Installations 

The  tendency  is  more  and  more  toward  installing  high- 
voltage  apparatus  outdoors.  Undoubtedly  the  time  will 
come  when  all  high-voltage  apparatus  whatsoever  will  be  so 
installed.  There  is  no  good  reason,  either  logical  or  finan- 
cial, for  going  to  the  expense  of  bringing  a  high-voltage 
terminal  through  the  metallic  case  of  a  transformer  or 
switch  of  which  it  is  a  part  and  then  going  to  a  similar 
expense  to  bring  the  same  terminal  out  through  the  wall  or 
roof  of  the  building  housing  the  apparatus.  A  terminal 
built  to  withstand  the  weather  might  just  as  well  be  put  on 
the  metallic  tank  in  the  first  place  and  the  apparatus  placed 
out  of  doors,  thus  saving  not  only  the  insulating  bushing 
but  practically  all  of  the  building  as  well,  since  with  such 
an  arrangement  no  protection  is  necessary  save  that  for 
switchboard  panels  and  operators. 

Operation  of  Transmission  Systems 

The  tendency  at  the  present  time  as  regards  the  operation 
of  transmission  systems  is  undoubtedly  more  and  more  to- 
ward the  creation  of  enormous  networks  extending  over 
large  areas  of  country,  into  which  is  fed  energy  from  a 
plurality  of  sources.  The  desirability  of  such  combinations 
is  unquestionably  indicated  by  all  the  economic  considera- 
tions bearing  upon  this  class  of  work.  Such  networks  not 
only  benefit  by  the  diversity  factor  of  the  various  customers 
they  supply,  but  their  utility  is  also  strongly  indicated  by 
the  additional  insurance  of  continuity  of  service  resulting 
from  energy  supply  from  a  number  of  sources  instead  of 
from  one.  We  may  continue  to  expect  the  amalgamation 
of  transmission  systems  into  transmission  networks  wher- 
ever such  systems  are  within  economically  reachable  dis- 
tances of  one  another.  We  may  expect  in  the  not  distant 
future  such  development  in  the  insulation  and  construction 
of  transmission  lines  as  will  guarantee  to  them  practical 
immunity  from  any  interruption  save  that  due  to  malicious 
interference. 
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Consolidation  of  Central  Stations 

By  L.  H.  Conklin 


BY  far  the  most  notable  development  in  the  field  of  the 
small  central  station  during  the  past  year  has  been 
the  rapid — one  might  say,  almost  hysterical — haste 
to  purchase  the  smaller  plants  by  existing  or  newly  organ- 
ized holding  companies.  Some  of  these  companies  have  been 
operators  in  name  only  and  owe  their  excuse  for  existence 
solely  to  the  desire  of  some  banking  house  to  manufacture 
securities  of  a  kind  that  is  finding  such  a  ready  sale  to  the 
indiscriminating  public.  But  such  absorption  of  small  prop- 
erties into  holding  companies  which  really  have  an  efficient 
operating  organization  and  good  financial  backing  offers, 
of  course,  undoubted  advantages  to  the  investor  and  is  a 
great  boon  to  the  communities  served  by  the  combined 
companies. 

As  a  consequence  of  this  general  movement  there  is  com- 
ing about  one  feature  of  the  evolution  which,  to  old  timers 
at'  least,  is  almost  pathetic,  and  that  is,  the  passing  of  the 
old-time  small-plant  manager  with  the  full  control  and  re- 
sponsibility he  enjoyed.  His  has  been  a  picturesque  figure 
in  the  past,  for  on  his  shoulders  rested  the  responsibility  of 
all  problems  from  the  disposal  of  ashes  to  the  paying  of 
dividends.  His  duties  were  those  of  lineman,  engineer, 
fireman,  solicitor,  bookkeeper,  diplomat,  etc.  A  man  who 
could  perform  them  all  fairly  well  was  called  a  good  man- 
ager ;  the  man  who  was  an  expert  in  them  all  did  not  exist, 
hence  the  present  tendency  toward  extreme  specialization. 
These  old-time'  versatile  managers,  while  now  only  cogs  in 
a  big  wheel,  will  nevertheless  fill  important  places  in  the 
new  era,  for  past  experience  has  endowed  them  with  judg- 
ment and  knowledge  which  will  be  badly  needed.  Their 
superior  ability  will  soon  place  them  on  a  high  level  in  the 
final  consolidation,  and  they  will  contribute  a  giant's  share 
in  solving  the  new  problems  of  group  operation ;  for  the 
success  of  any  consolidation  depends  upon  the  individuals 
who  make  up  the  organization. 

Advantages  of  Consolidation 

Disregarding  for  the  moment  the  unsound  consolidations, 
let  us  consider  the  effect  of  logical  and  proper  grouping  of 
many  small  plants  under  one  management  in  a  holding 
company.  The  more  obvious  advantages  are :  more  effective 
results  obtained  by  the  division  of  labor  among  specialists, 
resulting  in  better  engineering,  cheaper  operation,  more 
detailed  accounting  and  more  scientific  commercial  develop- 
ment;  a  uniform  policy  under  one  head;  the  benefit  of  com- 
parison and  a  friendly  rivalry  in  the  operation  of  the  sepa- 
rate plants;  better  attention  to  legal  and  corporate  affairs, 
and  the  ability  to  get  money  for  extensions  and  improve- 
ments by  the  sale  of  a  security  with  a  broad  and  ready 
market. 

Some  of  the  more  apparent  disadvantages  of  consolidated 
operation  are  the  lack  of  direct  personal  contact  with  the 
public,  which  is  very  important;  the  necessity  for  more  red 
tape;  the  natural  prejudice  of  a  town  against  a  "foreign" 
corporation;  the  chance  for  "internal''  politics,  and  the 
delay  in  getting  quick  action  or  decisions  on  matters  where 
often  time  is  the  deciding  element.  In  spite  of  the  gravity 
of  these  disadvantages,  even  a  casual  comparison  will  show 
that  they  are  easily  outweighed  by  the  advantages. 

Anyone  who  has  visited  many  small  stations  must  have 
observed  what  a  tremendous  waste  poor  engineering  has 
caused.  The  local  man  probably  did  his  best,  but  his  ex- 
perience was  very  limited,  and  he  had  no  time,  or  could 
not  afford,  to  travel  about  and  see  what  others  had  done'  so 
he  depended  upon  his  own  judgment,  backed  up  by  rosy 
tales  of  salesmen  who  appealed  to  his  egotism  or  played 
upon    his    ignorance.      He    fortified    himself,    perhaps,    by 


making  a  few  inquiries  from  men  who  probably  knew  as 
little  or  less  than  he  himself.  The  result,  unfortunately, 
has  often  been  a  large  and  useless  expenditure,  resulting  in 
a  hopeless  lack  of  uniformity.  The  profits  of  many  electric- 
light  companies  are  thus  buried  in  their  own  scrap  heaps. 
No  man  can  succeed  unless  he  knows,  from  his  system  of 
accounts,  just  where  he  stands,  and  an  electric-light  com- 
pany cannot  know  where  it  stands  by  keeping  only  a  cus- 
tomers' ledger  and  a  cash  book.  By  pitting  one  manager's 
results  against  the  other,  or  by  comparing  one  with  many, 
greater  developments  can  be  obtained  both  in  getting  new 
business  and  in  effecting  savings  in  operation.  When  full 
advantage  is  taken  of  the  "deadly  parallel"  in  these  compari- 
sons, astonishing  results  are  obtained. 

No  small  company  by  itself  can  employ,  of  course,  the 
staff  of  specialists  which  constitutes  the  operating  force  of 
a  holding  company,  yet  each  individual  property  in  a  hold- 
ing company  of  the  proper  kind  can  enjoy  the  advantage 
and  services  of  such  specialists.  Legal  and  corporate  af- 
fairs, for  example,  are  often  sadly  neglected  in  tha  small 
company,  but  naturally  receive  more  careful  attention  in 
consolidations.  , 

The  raising  of  money  for  the  growing  needs  of  the 
property  has  been  the  blank  wall  beyond  which  many  a 
small  company  could  not  go.  The  company's  credit  may 
have  been  exhausted,  and  the  stockholders,  already  tired  of 
putting  surplus  earnings  back  into  the  plant  to  keep  pace 
with  the  growth,  refuse  to  invest  new  money  in  what  seems 
such  a  profitless  venture.  What  a  blessing,  then,  to  be  part 
of  a  holding  company  whose  securities  have  a  ready  sale, 
so  that  all  the  money  necessary  can  be  raised,  and  the  ex- 
pansion, previously  only  the  manager's  dream,  can  become 
a  reality ! 

Disadvantages  of  Consolidation 

Of  the  disadvantages  little  need  be  said.  These  disad- 
vantages are  common  to  all  lines  of  big  business.  Organi- 
zation details  are  tiresome,  but  to  some  extent  necessary. 
In  a  large  company  the  memory  of  the  individual  must  be 
eliminated,  and,  unfortunately,  his  integrity  cannot  be  made 
an  elemental  part  of  a  transaction.  Everything  must  be 
made  a  matter  of  record,  so  that  in  case  of  death,  sickness, 
forgetfulness  or  dishonesty  the  affairs  of  the  company  will 
not  suffer  anything  more  than  a  temporary  inconvenience. 
This  necessity  breeds  "red  tape,"  which  can  be  made  ob- 
noxious or  beneficial  according  to  the  individual  qualifica- 
tions of  the  man  or  men  responsible  for  it. 

The  lack  of  personal  contact  with  the  public  and  the 
odium  toward  a  "foreign"  corporation  can  both  be  offset  by 
insistence  on  the  "square  deal"  policy,  by  keeping  out  of 
the  unpleasant  side  of  politics,  by  contributing  to  the  growth 
of  the  town  by  both  effort  and  money,  and  by  doing  locally 
all  possible  purchasing.  Difficulty  of  quick  action  in  time 
of  emergency  should  be  viewed  as  a  lack  of  efficiency  in  the 
organization  in  not  anticipating  such  happenings  so  as  to 
reduce    to    a    minimum    the    too    common    heartbri 

ih-hour  haste  to  catch  up  with  a  vanishing  oppor- 
tunity. 

The  writer  of  these  paragraphs  is  an  enthusiast  on  the 
possibilities  of  the  smaller  town,  for  it  is  surprising  what 
a  competent  manager  can  get  out  of  a  very  small  com- 
munity, even  from  a  small  plant.  But  from  a  property  which 
is  part  of  a  general  system,  with  proper  rates  and  with  bet- 
ter and  unlimited  service,  much  more  should  be  expected. 

Primary  lines  are  now  being  sent  out  as  advance  agents, 
creeping  into  territory  formerly  considered  unworthy  of 
adequate   investment.     Such   lines   are   already   showing   a 
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profit,  so  that  new  lines  are  being  built,  and  thus  it  will 
continue.  Our  brethren  of  the  Western  States  have  shown 
us  the  lead  in  this,  and  soon  the  country  will  be  covered 
with  a  primary  network  connecting  up  small  communities 
as  our  secondaries  now  connect  up  individual  customers. 
The  station  manager  is  realizing  more  and  more  that  it  is 
the  increment  cost  of  the  additional  business,  and  not  the 
average  cost  of  all  service,  that  counts  in  gaging  the  possi- 
bilities of  new  fields  and  additional  business. 

The  past  few  years,  especially  the  last  year,  have  been 
periods  of  tremendous  development  in  all  lines,  and  statis- 
tics, when  compiled,  must  show  great  development  in  the 
electrical  field.  Holding  companies  with  capital  stock  run- 
ning into  many  millions  of  dollars  no  longer  cause  more 


than  a  passing  comment,  and  those  built  on  a  firm  founda- 
tion present  one  of  the  safest  forms  of  present-day  invest- 
ments. Those  in  which  properties  have  been  purchased  at 
prices  which  discount  future  growth  for  years  to  come,  or 
which  represent  in  their  securities  issued  large  personal 
profits  for  the  promoters,  may  be  sad  exceptions,  but  it  is 
inevitable  in  any  great  movement  for  the  general  good  that 
there  shall  be  such  exceptions,  and  they  can  but  educate  the 
public  to  a  proper  discrimination. 

The  year  has  been  one  of  great  achievements  all  along 
the  line.  It  stirs  the  red  blood  to  be  a  part  of  such  a  con- 
quering army,  and  makes  one  glad  to  be  alive  and  wish  to 
live  to  see  and  help  in  the  consummation  of  this  ultimate 
expansion. 


Industrial  Electrical  Applications 


By  E.  W.  Lloyd 


ONLY  a  person  closely  associated  with  the  central-sta- 
tion business  during  the  past  ten  years  can  realize 
the  tremendous  increase  in  the  use  of  electricity 
from  these  stations  for  industrial  purposes  throughout  the 
United  States.  This  increase  can,  perhaps,  be  better  under- 
stood when  we  consider  that  ten  years  ago  in  a  center  as 
large  as  Chicago  the  amount  of  electric  service  furnished 
manufacturing  plants  was  So  small  that  a  contract  for  ap- 
proximately 400  hp  was  one  of  the  first  permanent  large  in- 
stallations and  was  considered  in  its  day  to  represent  a 
great  advance.  While  incomes  from  other  kinds  of  busi- 
ness had  been  greater  still,  the  furnishing  of  electrical 
energy  for  motors  to  a  manufacturer  was  thought  to  be 
quite  a  wonderful  achievement. 

Large  buildings  in  the  retail  business  district  had  already 
been  supplied  with  electrical  energy  in  comparatively  large 
quantities,  and  in  the  clothing  industry  contracts  of  reason- 
ably large  proportions  were  in  force.  But  in  the  manufac- 
turing districts  in  the  outskirts  of  the  city  it  was  considered 
impossible  to  purchase  electricity  from  central-station  com- 
panies, not  only  because  of  the  high  cost,  but  on  account 
of  the  unreliability  of  the  service. 

At  that  time  it  was  also  true  that  very  few  central-sta- 
tion companies  had  organized  sales  departments,  and  this, 
without  question,  was  one  of  the  reasons  for  the  slow  de- 
velopment of  the  business.  Of  course,  consideration  must 
also  be  given  to  the  fact  that  there  were  then  very  few 
men  who  had  been  trained  as  central-station  salesmen.  In- 
deed, even  up  to  this  time  too  little  definite  work  is  done 
in  this  connection,  although  we  see  in  all  lines  of  industry 
attempts  to  increase  the  efficiency  of  salesmen.  Manufac- 
turers in  the  electrical  field  are  now  giving  a  great  deal  of 
attention  to  the  subject,  and  several  of  the  larger  central- 
station  companies  have  established,  or  are  about  to  estab- 
lish, schools  for  the  education  of  their  men.  The  demand 
for  men  of  this  class  is  very  great  at  the  present  time. 
For  one  having  a  fairly  reasonable  knowledge  of  salesman- 
ship and  the  necessary  technical  training  that  is  required 
of  a  central-station  salesman,  the  future  seems  very  bright 
indeed. 

Those  foremost  in  the  development  of  the  work  of  the 
National  Electric  Light  Association  have  recognized  the 
desirability  of  establishing  a  branch  of  the  association  de- 
voted exclusively  to  the  sales  end  of  the  business.  The 
result  has  been  the  formation  at  the  St.  Louis  convention 
in  1910  of  the  Commercial  Section.  This  section  has  rapid- 
ly developed  and  to-day  is  recognized  as  a  valuable  addition 
to  the  association.  It  not  only  has  the  support  of  the  men 
in  the  sales  end  of  the  central-station  business  but  has  also 
interested  the  manufacturers.  The  latter  recognize  with 
approval  the  achievements  of  the  central-station  salesmen, 


knowing  that  their  success  means  more  and  larger  sales 
for  manufactured  apparatus  and  supplies. 

The  N.  E.  L.  A.  Commercial  Section  has  endeavored  to 
place  information  of  value  in  the  hands  of  central-station 
salesmen.  This  information  consists  in  part  of  statistics 
on  the  motor  requirements  of  different  industries.  The 
latest  result  of  this  work  has  been  the  publication  of  the 
"Electrical  SaTesman's  Handbook,"  which  is  being  issued 
quarterly  by  the  N.  E.  L.  A.  The  first  number  of  this  pub- 
lication was  delivered  to  Commercial  Section  members  in 
June,  1912,  and  the  first  quarterly  has  just  been  mailed. 
Contained  therein  is  valuable  matter  from  different  com- 
panies all  over  the  United  States.  In  addition,  the  section 
has  endeavored  to  place  in  the  hands  of  member  companies 
such  pamphlets  as  "Electricity  in  the  Home,"  "Decorative 
Street  Lighting,"  "Sign  Lighting,"  "Factory  Lighting,"  etc. 
All  of  this  work  is  part  of  the  plan  for  the  betterment  of 
central-station  business,  as  applied  not  only  to  industrial 
service  but  to  other  branches  of  the  industry  as  well. 

More  men  with  better  training  have  been  attracted  to  the 
sales  end  of  the  business  in  recent  years,  and  the  interest  of 
these  men  has  resulted  in  a  tremendous  increase  in  the 
number  of  kilowatt-hours  sold  per  annum.  These  com- 
panies have  thus  been  able  to  reduce  their  rates,  with  the 
result  that  as  their  business  has  increased  they  have  ex- 
panded and  taken  on  more  and  more  business  until  to-day 
the  question  whether  industrial  service  shall  be  furnished 
by  central-station  companies  as  against  isolated  plants  has 
been  practically  settled  in  a  large  number  of  communities. 
Not  that  the  field  has  been  entirely  covered,  but  central-sta- 
tion men  can  show  the  possibility  of  serving  electricity 
economically  to  any  industry  or  business  in  many  places 
throughout  the  United  States. 

The  development  of  water-power  plants  has  been  very 
great  during  the  past  few  years,  and  this,  of  course,  has  in- 
creased the  number  of  manufacturers  buying  electrical 
energy.  After  securing  data  from  these  installations,  com- 
panies having  steam  developments  have  found  that  the 
motor  requirements  of  some  classes  of  business  (thought 
to  be  bevond  the  reach  of  such  central  stations)  made  it 
possible  for  the  companies  to  sell  service  to  these  indus- 
tries in  their  communities. 

Ice    Making 

A  direct  example  of  this  tendency  has  been  the  rapid  in- 
crease in  the  number  of  electrically  driven  manufactured- 
ice  plants.  The  peculiarities  of  this  business  at  first  seemed 
such  as  to  make  it  impossible  for  central  stations  to  furnish 
the  energy,  but  during  the  past  year  or  two  a  number  of 
artificial  ice  plants  have  been  installed  in  several  large  cities, 
and  service  is  being  furnished  by  central  stations.     The  de- 
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mand  for  artificial  ice  is  rapidly  increasing,  as  it  is  recog- 
nized that  the  water  in  lakes  adjacent  to  large  cities  is  apt 
to  be  in  a  condition  unfit  for  use.  Furthermore,  the  cost  of 
transportation  and  labor  and  the  very  great  outlay  for 
wagon  distribution  in  cities  have  driven  the  ice-selling  com- 
panies to  manufacture  ice. 

These  conditions  interested  central-station  companies 
and  considerable  time  and  money  were  spent  in  the  en- 
deavor to  learn  the  actual  requirements  of  the  service,  to- 
gether with  the  cost  of  making  ice.  It  is  now  possible  to 
meet  the  competition  of  isolated  plants  in  many  places,  and 
already  quite  a  number  of  motor-driven  ice  factories  are  in 
successful  operation. 

This  is  only  one  of  a  number  of  developments  of  a  similar 
character  which  have  resulted  in  central-station  companies 
examining  into  the  question  of  rates  for  service  of  this 
class,  known  in  some  cases  as  "off-peak'-  service.  This 
term  is  not  always  an  advisable  one  to  use,  because  in  dif- 
ferent parts  of  the  country  peak  Iliads  occur  at  different 
times  of  the  day.  In  some  cases,  owing  to  manufacturing 
conditions,  the  peaks  occur  in  the  middle  of  the  day  in 
summer,  rather  than  at  night  during  the  winter.  It  is  im- 
possible, therefore,  to  use  such  a  term  generally  in  this  con- 
nection. In  speaking  of  it  the  term  "limited-hour  service" 
perhaps  better  defines  the  class.  Central-station  companies 
in  many  instances  can  well  afford  to  consider  seriously  the 


making  of  such  contracts.  The  possibility  of  increasing 
their  annual  load-factor  is  great  where  such  business  is 
available  in  their  community. 

Furnace  Processes 

Another  class  of  business  having  similar  characteristics 
is  in  the  varied  applications  of  the  electric  furnace.  While 
a  number  of  large  furnaces  are  installed,  the  general  use 
of  electric  furnaces  has  been  very  limited.  Recently,  how- 
ever, a  very  active  interest  has  been  taken  by  manufactur- 
ers in  this  development.  A  number  of  experiments  are  now 
being  carried  on  in  various  parts  of  the  country,  not  only 
in  the  manufacture  of  high-grade  steel,  but  in  the  making 
of  malleable  iron  and  the  melting  of  softer  metals,  such  as 
brass.  The  results  of  these  tests  are  being  watched  with 
great  interest.  A  number  of  central-station  companies  are 
able  to  offer  attractive  rates  for  this  service.  If  the  brass 
experiments  under  way  are  successful,  there  will  be  a  very 
decided  increase  in  the  sale  of  electricity  by  central-station 
companies.  The  increased  price  of  crude  oil  has,  no  doubt, 
had  something  to  do  with  the  interest  recently  aroused  in 
the  possibilities  of  electric-furnace  development. 

Taking  it  all  together,  there  seem  to  be  many  reasons 
for  believing  that  the  increase  in  electricity  sold  by  central 
stations  during  the  next  ten  years  will  greatly  extend  the 
progress  made  in  the  last  decade. 


Electric  Heating  Devices 


By  W.  S.  Hadaway,  Jr. 


THE  evolution  of  new  and  the  refinement  of  older 
types  of  electric  heating  apparatus  have  steadily 
progressed  during  the  year.  Manufacturers  of  ma- 
terials used  in  electric  heating  appliances,  as  well  as  assem- 
blers of  it,  have  reached  higher  standards  in  their  product. 

Resistors 

Resistor  alloys  of  the  nickel-chromium  group  continue  to 
show  commercial  value  in  appliances  where  the  temperatures 
are  high  and  the  size  is  relatively  small.  Increased  use  has 
been  made  of  these  alloys  in  radiation  heaters  in  which  the 
active  material  is  operated  at  a  glowing  temperature. 

Incandescent  lamps  of  various  kinds  have  been  used  as 
radiation  heaters  in  many  ways,  although  it  is  obvious  that 
a  lamp  filament  supported  in  an  exhausted  glass  container  is 
fragile  and  its  field  of  usefulness  limited. 

With  simple  forms  of  open  wire  coils  available  as  glowers, 
the  number  of  applications  is  materially  enlarged.  The 
electrical  insulation  is  simplified,  assemblage  and  inspection 
of  parts  are  facilitated,  and  the  cost  of  the  finished  device 
is  cheapened. 

A  glower  comprising  a  filamentary  carbon  core  with  a 
synthetically  formed  envelope  of  carbide  of  silicon  has  re- 
cently come  into  the  market.  This  resistance  can  be  run  in 
open  air  at  incandescence  and  has  many  interesting  fea- 
tures. Its  ability  to  withstand  the  rough  handling  of  com- 
mercial service,  particularly  at  the  terminals,  is,  however, 
still  to  be  determined. 

Nearly  twenty  years  ago  immersion  heaters  were  devel- 
oped in  which  insulated  resistors  were  armored  so  that  the 
structure  could  be  used  in  liquids  with  the  instrument  in 
circuit.  These  have  found  extensive  use  and  a  modification 
has  recently  been  made  by  which  the  armored  resistor  is 
used  in  air  in  a  radiation  pattern  stove. 

Glower  resistors  are  of  immediate  interest  in  toasters, 
small  room  warmers,  therapeutic  applications  and  indus- 
trially. But  of  greater  importance  than  the  present  uses  is 
the  possibility  of  developing  the  whole  problem  of  space 
wanning  in  buildings,  cars  and  steamships  more  effectively 


than  could  be  done  hitherto.  Important  as  the  radiation 
glower  is.  it  must  be  clearly  understood  that  devices  in  which 
the  heating  resistance  is  in  thermal  conductive  relation  to 
the  active  surface  constitute  by  far  the  greater  number  of 
applications.  This  heat  conduction  was  secured  in  the  ear- 
liest constructions  by  pressure  plates  which  clamped  the  in- 
sulated resistor  against  the  working  surface. 

The  next  important  step  was  the  development  of  the 
vitreous  enamel  process  in  which  the  fused  enamel  adhered 
to  the  working  surface,  hermetically  sealing  the  resistor 
within  it,  which  insulated  it  electrically  and  supported  it 
mechanically.  As  the  severity  of  service  increased,  expe- 
rience showed  that  mica  under  compression  was  a  depend- 
able electrical  insulator  under  the  hardest  usage.  It  was 
necessary,  however,  to  use  pressure  plates  or  other  com- 
paratively expensive  mechanical  structures  to  hold  the  re- 
sistor and  its  mica  insulation  in  place. 

During  the  past  year  apparatus  has  been  put  on  the  market 
in  which  the  metal  carriers  of  mica-insulated  resistors  are 
electrically  welded  to  the  active  surface.  This  structure 
gives  good  thermal  conduction  from  the  resistor  to  the  work- 
ing surface,  secures  the  value  of  mica  under  pressure  as  the 
electrical  insulation  to  the  fullest  extent,  and  is  simple  and 
cheap.  This  construction  is  probably  the  most  widely  adapt- 
able that  has  been  developed  in  recent  years. 

Controllers 

Mure  attention  has  been  paid  during  the  year  to  suitable 
controllers  for  electrically  heated  devices  and  to  segregat- 
ing  them  as  independent  items.  It  has  not  been  generally 
appreciated  what  a  large  percentage  of  cost  the  various 
attachments  for  connecting  heaters  to  the  circuit  and  for 
varying  the  input  represent.  By  treating  these  devices  as 
separate  items  a  complete  line  of  controllers  may  be 
adapted  to  a  group  of  heaters,  as  in  the  home,  making  it 
simple  to  get  the  greatest  refinement  in  detail  at  a  moderate 
price. 

Light  and  rugged  cord  switches  giving  one,  two  or  three 
heats  are  now  available.     Accessories  such  as  attachment 
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and  connection  plugs  have  been  improved  and  flexible 
heater  cord  is  now  made  more  carefully.  These  items  in 
combination  make  up  a  group  of  controllers  for  heating 
devices  of  the  greatest  importance  and  are  appreciated  by 
the  user  in  the  added  convenience  and  security  which  comes 
from  their  use. 

Controllers  for  electric  irons  comprising  a  metal  box  in 
which  a  switch,  fuses  and  signal  lamp  are  placed,  together 
with  cord-supporting  arm,  iron-stand  bracket,  etc.,  are 
properly  regarded  as  integral  parts  of  an  iron  installation. 
An  equipment  of  this  kind  is  the  best  possible  answer  to 
any  criticisms  which  may  be  raised  by  the  Underwriters  or 
others  as  to  the  fire  hazard  caused  by  electric  irons. 

One  make  of  electric  irons  is  equipped  with  an  automatic 
temperature  regulator  which  employs  a  condenser  to  pro- 
tect the  contacts.  Other  makes  of  heavy  irons  are  fitted 
with  external  points  and  lever  arm  so  that  the  temperature 
can  be  regulated  manually.  Light  metal  parts  subjected  to 
heavy  vibration  as  well  as  to  the  oxidation  resulting  from 
the  high  temperatures  at  which  these  devices  are  used  do 
not  prove  durable.  It  is  desirable,  therefore,  so  far  as 
possible,  to  eliminate  delicate  parts  from  apparatus  of 
this  kind. 

Integrated  temperature  control  of  the  larger  devices, 
such  as  ovens,  has  been  developed.  These  controllers  em- 
ploy the  same  automatic  accessories  that  have  been  used 
in  motor-controlling  devices.  The  features  of  accurate  and 
automatic  temperature  control  are  of  the  same  relative 
importance  to  heaters  as  the  various  forms  of  motor  con- 
trol have  been  to  the  growth  of  the  motor  industry  and  are 
an  essential  part  of  the  broad  development. 

Practically  all  kinds  of  heating  apparatus  require  heat 
insulation  in  some  degree.  The  electric  oven  is  perhaps 
the  most  important  device,  requiring  heat  insulation  of  the 
highest  order,  though  the  advancement  of  heat-storage  sys- 
tems in  which  electricity  is  absorbed  at  unity  load-factor 
depends  upon  the  development  of  effective  heat  insulation. 
Fibrous  or  wooly  silicates,  usually  made  from  molten  slag, 
have  been  extensively  used  as  heat  insulators.    A  "popped" 


silicate  has  recently  been  made  available.  This  may  be 
obtained  by  drying  a  soluble  silicate  and  continuing  the 
heating  until  the  water  of  crystallization  is  driven  off  and 
the  mass  "pops"  or  effloresces.  It  is  a  very  light  material 
and  can  be  made  up  in  fine  or  coarse  pieces  as  desired. 

Heat  Storage 

The  work  which  was  done  many  years  ago  on  heat- 
storage  systems  is  now  beginning  to  receive  recognition. 
The  first  installations  were  designed  to  absorb  energy  in 
large  volume  at  off-peak  periods  so  that  heat  could  be  made 
available  continuously  without  overlapping  the  heaviest 
loads.  Many  modifications  have  been  tried,  including  the 
use  of  electrical  energy  continuously  in  small  quantity  or 
at  unity  load-factor,  so  that  large  amounts  of  heat  can  be 
made  available   for  short  periods. 

Apparatus  to  accomplish  this  latter  purpose  is  now  in  the 
market  designed  for  attachment  to  the  ordinary  kitchen 
boiler.  The  heaters  generally  use  from  300  watts  to  500 
watts  and  are  commercially  effective  according  to  the  care 
used  in  placing  heat  insulation  on  all  parts  of  the  system 
and  the  price  paid  for  energy  for  this  special  service. 

The  heat  storage  at  high  temperatures  is  ordinarily  ob- 
tained by  the  use  of  thoroughly  insulated  materials  such 
as  iron  or  soapstone  or  the  two  in  combination.  Materials 
the  heat  capacity  of  which  increases  rapidly  with  tempera- 
ture rise  are  preferable.  These  devices  have  been  made 
in  the  form  of  recessed  blocks,  serving  as  oven  chambers, 
with  pipes  cast  or  molded  in  for  heating  the  water  rapidly 
as  required,  and  also  as  cylinders  which  may  be  rotated  or 
moved   laterally   when   imparting  the   stored   energy. 

Heat-storage  ovens  of  varying  types  are  broadly  included 
in  this  problem.  These  may  be  comparatively  small,  as  in 
the  "fireless  cooker"  for  home  use,  or  very  large  and  heavy, 
as  in  the  bake  ovens  adopted  by  some  of  the  navies. 

Enough  has  been  done  in  the  past  dozen  years  on  heat 
storage  to  show  the  merits  of  the  various  possible  methods 
and  to  show  it  to  be  the  most  important  question  with  which 
the  heating  engineer  has  to  deal  at  present. 


Tendencies  in  Illuminating  Engineering 

By  L.  B.  Marks 


A  BRIEF  resume  of  some  of  the  activities  in  the  light- 
ing field  during  the  past  year  will  serve  to  indicate 
the  trend  of  lighting  practice  and  the  tendencies 
in  the  development  of  the  science  and  art  of  illumination. 
It  can  hardly  be  said  that  any  single  stride  in  illuminating 
engineering  marks  the  past  year  as  epoch-making.  The 
work  of  the  vear  represents  rather  the  crystallization  of 
thoughts  and  ideas  of  former  years  and  the  extension  and 
widening  of  recent  activities. 

Education   and  Co-operation 

If  any  one  fact  stands  out  more  prominently  than  an- 
other, it  is  the  great  activity  of  the  members  of  the  light- 
ing fraternity  in  educating  themselves  in  the  use  of  light, 
whether  from  the  economic,  hygienic  or  esthetic  stand- 
point, and  in  educating  the  public.  The  broad  attitude  of 
the  electric  light  companies,  the  gas  companies  and  the 
manufacturers  of-  lighting  appliances  in  educating  the  pub- 
lic to  use  light  properly  is  especially  notable ;  witness  the 
extensive  publication  by  these  interests  of  articles  dealing 
with  the  intelligent  use  of  light  in  the  home,  the  workshop, 
the  store,  etc.,  and  the  wide  publicity  given  to  the  primer 
entitled  "Light :  Its  Use  and  Misuse,"  which  has  been  pre- 
pared under  the  direction  of  the  Illuminating  Engineering 
Society. 

The  up-to-date  central  station  or  gas  company  now  has 


its  illuminating  engineering  department,  whereas  only  a  few 
years  ago  such  a  department  was  the  exception  rather  than 
the  rule. 

The  spirit  of  co-operation  between  the  diversified  inter- 
ests that  have  to  do  with  light  and  illumination  has  been 
more  marked  during  the  past  year  than  in. any  year  since 
the  formation  of  a  separate  society  devoted  to  the  develop- 
ment of  illuminating  engineering.  Joint  meetings  between 
societies  of  engineers,  architects,  decorators,  oculists,  manu- 
facturers' associations  and  others  for  the  purpose  of  ex- 
changing views  have  been  numerous,  and  as  a  result  of  these 
meetings  the  importance  of  the  subject  of  lighting  in  its 
various  aspects  has  been  impressed  to  a  greater  extent 
than  ever  before  not  only  upon  those  imm  diately  inter- 
ested but  upon  the  general  public. 

Although  no  well-rounded  college  course  in  illuminating 
engineering  has  been  established,  the  colleges  are  gradu- 
ally including  illuminating  engineering  work  in  their  cur- 
ricula and  are  devoting  some  time  to  lectures  on  the  sub- 
ject, notably  in  England. 

A  significant  step  in  the  world-wide  spread  of  illuminating 
engineering  is  instanced  in  the  recent  formal  organization 
(November,  1912)  of  the  Illuminating  Engineering  Society 
of  Germany,  under  the  auspices  of  the  Physikalisch-Tech- 
nische  Reichsanstalt.  The  latter  body  is  a  government 
institution. 


January  4,  1913 


ELECTRICAL     WORLD 


1; 


Safety  and  Hygiene 

The  subject  of  light  as  a  factor  in  safety  has  received 
special  attention  at  the  hands  of  the  American  Museum 
of  Safety.  The  latter  institution  has  organized  a  lighting 
section,  the  purpose  of  which  is  to  preach  the  gospel  of 
hygienic  lighting  and  to  disseminate  information  calcu- 
lated to  lessen  the  loss  of  life  and  limb  due  to  inadequate 
or  faulty  lighting. 

The  hygienic  aspects  of  lighting  received  special  atten- 
tion during  the  past  year  at  the  international  Congress  on 
Hygiene  at  Washington,  and  notably  at  the  Congress  for 
the  Prevention  of  Industrial  Accidents  at  Milan,  at  which 
a  paper  on  the  subject  was  presented  by  the  president  of 
the  Illuminating  Engineering  Society.  A  committee  re- 
cently appointed  by  the  government  of  France  is  charged 
with  the  investigation  of  questions  relating  to  the  hygienic 
use  of  light. 

Legislation 

Lighting  legislation  received  a  great  impetus  in  Great 
Britain  because  of  the  disclosures  that  were  made  in 
the  report  of  the  chief  inspector  of  factories  and  work- 
shops. This  report  contained  the  results  of  an  elaborate 
investigation  of  the  lighting  of  some  125  factories  and 
workshops  in  which  measurements  of  illumination  were 
made.  The  bad  lighting  conditions  revealed  in  the  report 
prompted  the  British  government  to  take  steps  to  enact 
such  legislation  as  will  compel  the  owners  of  industrial 
establishments  to  remedy  existing  evils. 

The  New  York  State  Factory  Investigating  Commission 
has  just  formulated  a  bill  for  the  provision  of  "adequate 
and  sufficient  lighting  of  factory  buildings."  This  bill 
was  submitted  to  the  Illuminating  Engineering  Society  to 
consider  the  technical  features  of  the  proposed  legisla- 
tion from  the  illuminating  engineering  standpoint,  with 
special  reference  to  safety  and  ocular  hygiene.  It  is  ex- 
pected that  the  proposed  legislation  will  be  enacted  during 
the  first  session  of  the  new  year. 

Plans  are  now  on  foot  to  extend  the  scope  of  lighting 
legislation  to  cover  schoolrooms,  public  buildings,  etc. 

Interior   Lighting 

The  growing  introduction  of  "indirect"  and  notably 
"semi-direct,"  as  distinguished  from  direct,  lighting  has 
been  one  of  the  features  of  the  past  year.  Illuminating 
engineers  have  preached  diffusion  of  light  to  such  an 
extent  that  the  public  has  been  led  from  one  extreme  to 
the  other;  that  is  to  say,  from  the  use  of  lighting  units  in 
which  clear  glass  lamps  are  exposed  to  the  use  of  lighting 
units  in  which  the  lamps  are  totally  concealed  by  opaque 
reflecting  shades.  The  tendency  now  is  to  compromise 
between  these  two  extreme  limits  by  the  use  of  units  in 
which  the  lamps  are  concealed  by  diffusing  shades  of  glass 
or  other  material,  the  lighting  thus  being  carried  out 
partly  by  direct  but  mainly  by  indirect  means. 

The  study  of  glare  from  the  lighting  source  and  glare 
from  the  objects  illuminated  has  received  marked  atten- 
tion during  the  past  year,  especially  at  the  hands  of  a 
committee  of  the  Illuminating  Engineering  Society,  and 
has  led  to  a  better  understanding  of  the  principles  of 
diffusion  of  light.  The  increasing  use  of  diffusing  shades 
on  lamps  is  an  illustration  of  this  tendency.  Another  illus- 
tration is  the  introduction  of  table  lamps  and  desk  lamps 
in  which  all  of  the  light  comes  indirectly  from  a  com- 
paratively large  diffusing  shade  which  surrounds  the  lamp. 
In  connection  with  the  elimination  of  glare  and  the  con- 
servation of  vision  the  increasing  use  of  paper  having  a 
dull  finish,  in  monthly  magazines  and  other  literature,  is 
worthy  of  note. 

There  has  been  a  marked  tendency  in  lighting  installa- 
tions to  give  more  consideration  than  heretofore  to  the 
artistic    and    esthetic    aspects    of    lighting. 

The   production   of  artificial   daylight   has   received   con- 


siderable attention  during  the  past  year,  but  progress  in 
this  field  has  been  in  the  direction  of  subtractive  rather 
than  synthetic  methods  of  producing  light  of  daylight 
quality. 

For  restricted  use,  as,  for  example,  in  a  small  room  for 
color  matching,  it  is  now  possible  to  produce  without  for- 
bidding expense  artificial  light  approaching  in  quality  any 
desired  quality  of  daylight. 

The  year  has  witnessed  a  growing  tendency  on  the 
part  of  manufacturers  of  shades  and  reflectors  to  supply 
complete  lighting  units  including  the  fixtures.  This  plan 
makes  for  a  proper  co-ordination  of  the  parts  of  the  light- 
ing fixtures  as  such,  to  secure  the  best  illumination  results. 

The  tendency  of  the  times  is  to  apply  illuminating  en- 
gineering principles  to  decorative  lighting,  not  only  to 
secure  esthetic  effects  hitherto  unattained,  but  to  secure 
these  effects  with  the  least  expenditure  of  money  for 
electric  energy  or  for  gas. 

Exterior  Lighting 

The  open  and  the  inclosed  carbon  arc  lamps  for  street 
lighting  are  gradually  giving  way  to  luminous  and  in- 
closed flame-arc  lamps  and  to  high-candle-power  tungsten 
lamps.  The  replacement  of  the  older  type  of  lamps  by 
these  newer  and  more  efficient  types  has  been  especially 
notable  during  the  past  year. 

High-pressure  gas  lamps  rivaling  the  most  efficient  elec- 
tric lamps  have  made  some  headway  abroad,  but  owing  to 
adverse  conditions  that  obtain  in  this  country  have  been 
introduced  here  to  only  a  limited  extent. 

The  quartz  tube  mercury  arc  lamp  has  come  into  the 
field  as  an  active  competitor  for  exterior  lighting  by  high- 
candle-power  units. 

The  tendency  in  street  lighting  has  been  to  increase  the 
standard  of  illumination  not  only  for  the  commercial  and 
main  thoroughfares  but  also  for  the  residential  streets. 

The  movement  begun  a  few  years  ago  to  install  in  the 
main  thoroughfares,  and  especially  in  the  business  dis- 
tricts, ornamental  standards  usually  equipped  with  four 
or  five  tungsten  lamps  inclosed  in  diffusing  globes  has 
made  much  headway  during  the  past  year.  The  mantle 
gas  burner  has  also  been  used  for  this  purpose. 

With  the  development  of  the  more  efficient  lamps  of 
high  candle-power,  the  tendency  has  naturally  been  to 
mount  the  lamps  at  a  greater  height  from  the  street  level, 
thus  reducing  the  glare  effect  and  widening  the  distribu- 
tion of  the  light. 

There  has  been  a  marked  tendency  to  evaluate  street 
lamps  on  the  basis  of  total  flux  of  light  and  distribution 
of  flux  rather  than  according  to  any  arbitrary  candle-power 
rating  of  the  lamp.  The  old  arc  lamp  rating  of  2000 
nominal  candle-power,  which  formed  the  bone  of  con- 
tention in  many  litigations  between  lighting  companies 
and  municipalities,  may  be  said  to  have  received  its  death 
knell  during  the  past  year,  notably  in  the  decisions  of 
the  Wisconsin    Public  Service  Commission. 

Photometry,  Nomenclature  and  Standards 

The  development  of  illuminating  engineering  created 
a  demand  for  accurate  portable  photometers  for  the  meas- 
urement of  light  and  illumination.  Photometers  of  this 
class,  compact  in  size  and  comparatively  inexpensive,  have 
been  developed  in  this  country  and  abroad,  and  during  the 
past  year  several  simplified  types  have  been  placed  on 
the  market  at  a  price  low  enough  to  be  within  the  reach 
of  most  people  that  have  need  for  such  instruments.  De- 
velopments in  photometers  and  photometry  have  made  it 
easier  than  heretofore  to  obtain  quickly  an  accurate  meas- 
urement of  the  total  light  flux  of  a  lamp  and  have  made 
it  possible  to  secure  a  correct  comparison  of  lights  of 
different  color  value.  The  use  of  photography  in  the 
solution  of  photometric  problems  has  opened  up  a  new 
field. 


IS 


ELECTRICAL    WORLD 


Vol.  6 i,  N'o.  l 


In  the  development  of  a  new  science  the  need  of  agree- 
ment as  to  the  exact  meaning  of  terms  is  manifest.  The 
language  of  illuminating  engineering  has  not  only  been 
inexact  but  has  led  to  confusion  which,  in  a  measure,  has 
retarded  the  development  of  the  science. 


An  important  step  looking  to  the  establishment  of  defi- 
nite nomenclature  and  standards  throughout  the  world 
was  taken  the  past  year  in  the  movement  to  hold  an  inter- 
national congress  which  will  deal  with  the  terminology  of 
photometry   and   illuminating   engineering. 


Developments  in  Electric  Lighting 

By  Preston  S.  Millar 


DURING  the  past  year,  1912,  there  has  been  an  appre- 
ciable improvement  in  illuminants  and  in  lighting 
practice,,  but  .there  has  been  no  radical  improve- 
ment in  any  one  feature.  Progress  has  been  evolutionary 
rather  than  revolutionary. 

Illuminants 

The  carbon-filament  lamp  has  become  an  outcast  during 
the  year.  The  demand  for  it  has  become  so  small  that  it  is 
impracticable  for  manufacturers  to  furnish  the  same  rating 
and  selection  of  product  as  formerly,  and,  indeed,  it  is 
understood  that  they  will  be  unable  to  sell  carbon  lamps 
under  close  specifications  hereafter.  It  may  be  recorded 
that  the  carbon  lamp,  as  far  as  general  practice  is  con- 
cerned, became  obsolete  with  the  close  of  the  year  1912. 

The  metallized-carbon-filament  lamp,  which  was  adopted 
some  two  or  three  years  ago  as  the  standard  free-renewal 
lamp  by  the  larger  central  stations,  took  its  place  during 
the  year  as  the  standard  central-station  type  for  use  where- 
ever  tungsten  lamps  were  not  employed.  Although  at  all 
times  slightly  more  fragile  than  the  carbon-filament  lamps 
and  therefore  less  suitable  for  use  where  ruggedness  is  of 
paramount  importance,  the  higher  efficiency  of  the  metal- 
lized-carbon-filament lamp  has  won  for  it  its  place  as  the 
principal  central-station  type  of  lamp.  Minor  improvements 
in  manufacture  bettered  its  performance  until  it  is  to-day 
fairly  satisfactory,  though  of  shorter  service  life  than  the 
lower-efficiency  carbon  lamp.  As  far  as  general  use  is  con- 
cerned the  60-watt  lamps  are  practically  the  upper  limit  for 
wattages.  The  30-watt  lamp,  now  the  smallest  size,  was  a 
newcomer  during  the  year. 

Domestic  tungsten  lamps  have  attained  such  a  degree  of 
general  excellence  that  they  leave  no  adequate  excuse  for 
the  further  extensive  use  of  carbon  or  metallized-filament 
lamps.  Extreme  fragility  may  no  longer  be  urged  against 
them;  in  fact,  they  exhibit  less  mechanical  breakage  in  rail- 
way and  surface  car  service  than  do  metallized  lamps.  In 
life  the  product  has  been  improved  so  rapidly  that  the  per- 
formance, at  least  in  the  laboratory,  exceeds  the  guarantee 
of  1000  hours  to  80  per  cent  of  initial  candle-power  or  to 
earlier  failure. 

Probably  the  most  far-reaching  and  important  improve- 
ment in  illuminants  during  the  year  has  been  the  general 
introduction  into  the  construction  of  tungsten  lamps  of  a 
bulb-blackening  preventive  which  very  greatly  improves  the 
candle-power  maintenance.  Prior  to  the  successful  develop- 
ment of  this  feature  of  construction,  the  candle-power  main- 
tenance of  the  smaller  lamps  was  excellent,  but  that  of  the 
larger  lamps,  150  watts  and  above,  left  much  to  be  desired. 
It  is,  therefore,  in  these  larger  lamps  that  the  bulb-blacken- 
ing preventive  has  been  applied  with  greatest  success.  To 
illustrate  its  effect  it  may  be  stated  that  the  life  to  80  per 
cent  of  initial  candle-power,  which  for  the  500-watt  lamps 
of  191 1  was  of  the  order  of  300  hours,  has  been  found  dur- 
ing the  year  1912  to  be  of  the  order  of  1500  hours  for  the 
improved  lamps.  Great  as  this  improvement  has  been,  it 
is  understood  that  there  are  probabilities  of  further  suc- 
cessful development. 

With  this  improvement  in  performance  in  tungsten  lamps 
there  is  gradually  coming  about  a  greater  ruggedness, '  a 


greater  consistency  in  candle-power  and  wattage  rating  and 
an  improvement  in  the  mechanical  construction  of  the 
lamps.  All  things  considered,  the  domestic  tungsten  lamps 
are  now  a  thoroughly  satisfactory  product. 

The  inclosed  carbon  arc  lamps  are  still  used  largely  in 
street  lighting.  The  intensified  carbon  arc  lamps,  because 
of  the  desirable  color  of  the  light,  which  is  almost  white, 
still  find  application  in  certain  classes  of  store  lighting. 

The  feature  of  the  year  in  the  arc-lamp  situation  in  this 
country  has  been  the  development  of  the  long-burning 
flame-arc  lamps  with  mineralized  electrodes  for  street- 
lighting  purposes.  The  further  development  of  this  type  of 
lamp  is  awaited  with  much  interest.  The  progress  has  been 
very  encouraging,  although  the  lamps  still  leave  something 
to  be  desired  in  reliability  of  operation  and  constancy  of 
light  output.  If  the  manufacturers  succeed  in  making  these 
lamps  as  reliable  and  steady  as  the  old  carbon  arc  lamps, 
it  is  probable  that  they  will  be  adopted  for  street  lighting  in 
many  installations,  displacing  the  inclosed  carbon  arc  lamps, 
with  a  consequent  increase  in  illumination  intensities,  which 
is  much  to  be  desired.  The  sacrifice  in  efficiency  which  is 
made  in  order  to  secure  the  long-burning  feature  will  not 
militate  seriously  against  the  usefulness  of  the  lamp  for 
American  street-lighting  service,  provided  thorough  relia- 
bility and  steadiness  may  be  assured. 

The  growing  demand  for  white-light  electrodes  in  flame- 
arc  lamps  is  not  being  met  in  a  satisfactory  way,  attempts 
so  far  resulting  in  light  which  is  not  white. 

The  magnetite  or  metallic-flame  lamps  with  metallic  elec- 
trodes have  continued  to  demonstrate  their  worth  in  street- 
lighting  service.  The  principal  development  has  been  the 
modification  of  the  lamp  in  order  to  apply  it  for  street- 
lighting  service  in  connection  with  an  ornamental  pole 
which  adapts  the  system  for  decorative  street  lighting. 

There  have  been  no  notable  developments  in  low-pressure 
glass-tube  mercury-vapor  lamps.  The  high-pressure  quartz- 
tube  mercury-vapor  lamps  which  have  been  used  in  Europe 
to  some  extent  in  recent  years  have  been  exploited  commer- 
cially in  this  country  during  the  year.  In  industrial  light- 
ing of  large  areas  the  lamps  have  rendered  service  which  is 
encouraging  to  the  manufacturers,  and  in  Chicago  they 
have   had   a   limited   trial   for   street-lighting   purposes. 

Central-Station  Attitude  Toward  Tungsten  Lamps 

During  the  past  five  years  the  problem  created  for  cen- 
tral stations  by  the  tungsten  lamp  has  occasioned  much 
study  and  discussion.  Extended  consideration  and  prelim- 
inary trials  appeared  to  give  weight  to  the  view  that  oppor- 
tunities which  the  new  lamp  created  for  extension  of  light- 
ing and  motor  service  were  sufficient  to  counterbalance  the 
immediate  loss  in  revenue  due  to  the  use  of  lower  wattage 
lamps. 

In  varying  degree  the  lamp  has  been  exploited  by  the 
central  stations  of  the  country.  It  is  general  practice  for 
the  central  stations  to  sell  rather  than  give  the  lamps  to 
their  customers.  Prices  range  from  the  standard  retail 
values  down  to  values  which  are  considerably  below  the  net 
cost  of  the  lamps  to  the  central  station.  Probably  only  about 
one-third  of  the  lamps  produced  in  the  country  during  the 
past  year  have  been  tungsten-filament  lamps.     It  is  there- 
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fore  seen  that,  in  spite  of  the  good  qualities  of  the  newer 
lamp,  carbon  and  metallized-carbon-filament  lamps  are  still 
used  very  largely.  As  the  price  of  the  newer  lamp  is  re- 
duced— and  it  appears  reasonable  to  anticipate  some  fur- 
ther reductions — and  as  its  merits  become  more  generally 
appreciated,  it  is  likely  to  be  used  more  and  more  generally, 
displacing  the  older,  less  efficient  lamps.  Its  general  use, 
however,  is  not  likely  to  be  brought  about  until  central  sta- 
tions which  give  free  renewals  of  lamps  to  customers  adopt 
the  tungsten  lamp  as  the  standard  type.  It  is  understoood 
that  progressive  central-station  sentiment  has  had  this  in 
view  for  some  time  and  that  the  performance  of  the  lamps 
is  being  studied  closely  with  a  view  to  ascertaining  when 
the  price  shall  become  sufficiently  low  or  the  life  sufficiently 
long  to  permit  the  lamps  to  be  given  to  customers  without 
increase  in  the  free-renewal  cost.  This  problem  is  inti- 
mately connected  with  efficiency  adjustments  and  therefore 
the  lamp  manufacturers  have  it  somewhat  within  their  con- 
trol. Further  improvement  in  the  lamp  life  or  further  re- 
duction in  price  of  the  lamps  may  make  free  renewal  prac- 
ticable, unless  it  is  accompanied  by  an  increase  in  the  effi- 
ciency which  will  shorten  the  life. 

Illumination 

The  activities  of  manufacturers  of  lamps  and  lighting 
auxiliaries  in  co-operation  with  central  stations  have 
brought  about  large  advances  in  some  classes  of  lighting 
practice.  The  lighting  of  large  stores  and  the  better  type 
of  shops  has  been  improved  and  developed  to  a  greater 
extent  than  has  lighting  of  other  classes.  Wherever  the  ad- 
vertising incentive  is  present  the  problem  of  improving  the 
lighting  is  simplified  and  progress  is  made.  Fortunately 
the  principles  of  good  lighting,  as  rapidly  as  they  are  made 


known,  are  being  embodied  to  a  greater  or  lesser  extent  m 
the  commercial  output  of  lighting  auxiliaries  as  well  as  in 
the  installations  of  new  lighting  systems.  In  consequence 
the  improvement  in  the  new  installations  is  very  manifest. 

The  commercial  incentive  being  lacking,  the  practice  in 
lighting  residences  and  certain  classes  of  offices  lags  behind, 
and  there  has  been  little  improvement  during  the  past  year. 

In  street  lighting  the  demand  for  higher  intensities  is 
gradually  making  itself  felt,  although  in  some  cases  it  serves 
merely  to  reveal  more  clearly  the  inadequacy  of  street- 
lighting  appropriations.  Merchants'  display  lighting  has 
been  very  influential  in  creating  and  emphasizing  this  de- 
mand. Tungsten  cluster  lighting  appears  to  have  attained 
its  zenith,  at  least  as  far  as  existing  forms  oi  application 
are  concerned.  Its  notable  success  has  naturally  led  to  the 
development  of  competitive  systems,  such  at  the  decorative 
magnetite  systi  in,  and  it  is  probable  that  the  effect  of  this 
will  be  to  react  upon  tungsten  street  lighting  in  a  beneficial 
way  and  that  the  latter  will  be  applied  in  a  more  generally 
acceptable  and  wholesome  manner  in  the  future. 

In  New  York  State  legislation  has  been  proposed  in  con- 
nection with  factory  inspection  laws  with  a  view  to  elimi- 
nating some  of  the  more  serious  ills  from  defective  lighting 
in  industrial  establishments.  While  the  effectiveness  of  this 
effort  remains  to  be  demonstrated  it  is  worthy  of  note  that 
the  increasing  attention  which  is  being  given  to  illumination 
in  general  is  thus  reflected  in  proposed  state  legislation. 

In  general,  the  growing  appreciation  of  the  esthetics  and 
hygiene  of  illumination  is  one  of  the  most  satisfactory  de- 
velopments of  the  year.  Taken  as  a  whole,  the  progress 
has  been  material  and  along  right  and  proper  lines,  but  the 
year  has  not  been  characterized  by  any  single  radical  im- 
provement which  outshines  all  other  improvements. 


Progress  in  Photometry 

By  Herbert  E.  Ives 


AMONG  the  photometric  researches  of  the  year  two 
lines  of  endeavor  are  of  paramount  interest.  One 
is  the  study  of  colored  light  photometry,  the  other 
the  continuing  effort  to  find  an  objective  photometer  or 
substitute  for  the  eye.  In  a  review  of  photometry  these 
deserve  the  first  and  most  detailed  comment. 

The  difficulties  of  colored  light  photometry,  together  with 
the  requirements  of  a  method   for  such   photometry,   have 
been  so  often   stated  as  to   need  but  little   recapitulation. 
The  drawbacks  are  of  three  kinds — those  due  to  the  physio- 
logical or  psychological  characteristics  of  the  eye  and  brain  ; 
those  due  to  differences  between  observers,  and  those  pecu- 
liar to  the  instruments  or  methods  of  photometry  used.    The 
requirements  of  a  method  of  colored  light  photomeli  > 
first,  that  it  shall  measure  true  brightness  and  not  some  other 
complex  function  of  radiation  and  seeing  mechanism  ;  sec 
ond,  that  it  shall   conform  to  certain  simple   mathematical 
axioms — things  equal  to  the  same  thing  must  measure  equal 
to  each  other  and  the  sum  of  the  parts  shall  equal  the  whole 
— and,  third,  that   it  must  have  a  certain   degree  of  sensi 
bility. 

The   Flicker   Photometer 

Investigations  published  during  the  year  show  that  just 
one  photometer — the  flicker  photometer— possesses  these 
requirements.  While  measurements  by  so-called  equality- 
of-brightness,  visual-acuity  and  critical  frequency-of- 
tlicker  are  subject  to  most  extraordinary  deviations  from 
the  requisite  axiomatic  conditions — deviations  which  are 
due  to  more  or  less  obscure  psychological  influences,  chro- 
matic aberration  of  the  eye  and  what  not — the  flickei 
tometer,  on  the  other  hand,  rises  serenelv  to  every  test.     It 


has  also  the  advantage  of  showing  the  greatest  sensibil- 
ity of  all  methods  in  working  with  differently  colored 
lights.  Finally,  it  gives  the  same  relative  brightness  val- 
ues as  the  "equality-of-brightness"  method  when  the  mean 
of  many  observers  and  many  observations  is  taken  or 
when  the  "cascade"  method  (steps  of  small  hue  differ- 
ence) is  employed.  However,  while  the  flicker  phi 
eter  gives  the  results  at  once,  the  other  procedure 
long  and  tin 

There   is  every   reason   for  confidence,   and   even    for  en- 
thusiasm,   over    the    flicker    instrument,    but    such    feelings 
must    be   luld    within    proper   bounds   by   the   knowled 
certain   of   its   restrictions.      It   is   not   so   quick   or   so   easy 
to  operate   as   an   equalit)    photometer   when   the   latt 
used   with    lights   t<\    the  same  color.     It  has  p< 
of  its  own.   such   as   a    reversed    Pinkinge   effect    when 
ated   ai    very   low-    illuminations.      It   does   not   abolish   the 
rvers;   hence,   it   is  just  as  neces- 
sarj    '■■'■•'"    il     1      with   any   other   method   that   will   evi 
found  to  us,-  a  normal  eye.  or — the  same  thing — the  mean 
of  man}  observers.     But  to  catalogue  the  limitations  of  the 
flickei  I    "in   the  means  to  minimize 

them.  liie  dicker  photometer  must  be  looked  upon  as  a 
standardizing  laboratory  instrument,  whereby  auxiliary 
standards  of  the  various  colors  required  in  the  industries 
shall  be  prepared  by  observers  of  normal  vision.  A 
nite  illumination,  preferably  a  high  one.  must  be  selected 
andard  and  at  this  illumination  lights  of  different 
color  shall  be  rated  and  shall  be  one  candle-power  or 
multiple  thereof,  just  as  a   standard  metal  bar   is 

1!   a   standard  temperature.     All  observers 
01    whatever  type  of  vision  may  use  these  auxiliary  stand- 
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ards  by  the  usual  sensitive  methods  of  homochromatic 
photometry,  securing  concordant  results,  of  values  such 
as  would  hold  under  standard  illumination  and  visual  condi- 
tions. Only  under  unusual  conditions  or  in  special  prob- 
lems would  correction  be  called  for,  such  as  under  very 
low  illumination  or  where  great  detail-revealing  power  is 
needed.  Recourse  to  such  "quality  factors"  may  be  aptly 
compared  to  the  use  of  temperature  coefficients  of  expan- 
sion in  delicate  linear  measurements. 

Physical  Photometers 

Granting  that  the  results  yielded  by  the  flicker  photom- 
eter under  certain  conditions  be  adopted  as  standard,  a 
new  impetus  is  given  to  physical  photometers.  In  these 
might  be  incorporated  the  characteristics  of  the  normal 
eye,  thus  doing  away  with  the  need  for  numerous  observ- 
ers or  for  correcting  factors  to  abnormal  observers  in  the 
standardizing  laboratory.  Long  before  colored  light  pho- 
tometry became  important,  objective  photometers  were,  of 
course,  sought,  but  it  has  always  been  doubtful  whether 
any  of  the  suggested  schemes  promised  as  great  sensibility 
for  homochromatic  photometry  as  that  wonderful  instru- 
ment the  eye.  Among  these  suggested  means  are  included 
the  selenium  cell,  the  bolometer  and  thermopile,  the  pho- 
tographic plate  and,  lately,  the  photo-electric  effect. 

The  main  requirements  of  an  objective  photometer  may 
be  summarized  as  sensibility,  convenience  and  adherence 
to  some  simple  law  of  response  to  varying  light  intensity. 
If  colored  lights  are  to  be  measured,  it  must  besides  be 
possible  to  give  to  the  device,  as  by  screening,  the  color 
sensibility  of  the  normal  eye. 

Selenium  has  long  held  the  center  of  the  stage  because 
of  its  great  change  of  electrical  resistance  when  exposed 
to  light.  But  work  recently  published  shows  that  far 
from  obeying  a  simple  law  the  resistance  varies  as  the 
square  root  of  the  intensity  for  parts  of  the  spectrum  and 
directly  for  other  parts  of  it.  So  extremely  complicated 
are  these  phenomena  that  selenium  seems  definitely 
ruled  out,  except  of  course  for  strict  substitution  work 
with  monochromatic  light.  The  bolometer  and  the  thermo- 
pile are  altogether  too  insensitive  for  present  require- 
ments. 


Photography  in  Photometry 

The  photographic  plate  has  been  experimented  with  dur- 
ing the  year  and  found  applicable  to  certain  special  cases, 
such  as  the  recording  of  candle-power  distribution  curves 
and  of  fluctuating  light  sources.  With  steady  illumina- 
tions of  ordinary  color  photography  cannot  claim  to  equal 
the  eye,  either  in  convenience  or  in  accuracy.  Of  all 
physical  photometers  the  photo-electric  cell  made  of  one 
of  the  alkali  metals  seems  most  promising.  Its  response 
varies  directly  as  the  illumination  over  an  enormous 
range ;  it  possesses  great  sensitiveness,  and  its  maximum 
of  color  sensibility  lies  in  the  visible  spectrum.  Unless 
further  study  should  prove  it  to  have  eccentricities  simi- 
lar to  those  found  in  selenium,  there  is  good  ground  to 
hope  for  the  applicability  of  such  a  cell,  properly  color- 
screened,  as  a  laboratory  normal  eye.  Mention  should  be 
made,  too,  of  the  application  of  the  photo-electric  cell  to 
measurements  of  the  transmission  of  microscopic  areas, 
such  as  the  densities  of  photographs  of  spectral  lines.  But 
on  the  ground  of  quickness  or  convenience  for  ordinary 
photometry  none  of  these  visual  substitutes  can  make 
great  claims.  They  require  special  and  delicate  auxiliary 
apparatus.  The  eye  is  still  supreme  as  a  judge  of  the 
equality  of  illumination  of  the  same  color,  and  it  is  only 
when  it  becomes  inadequate,  as  in  colored  light  photome- 
try, or  where  the  illuminated  surfaces  are  of  peculiar 
size  or  position  that  a  less  convenient  instrument  has  an 
opportunity  to  play  its  part. 

Other  aspects  of  photometry  of  course  have  not  been 
neglected.  Among  the  novelties  of  the  year  are  two  types 
of  binocular  photometers,  for  which  great  sensitiveness  is 
claimed,  a  reflectometer,  a  type  of  variable  neutral-tint 
screen  and  a  special  candle-per-watt  meter. 

In  the  matter  of  photometric  standards,  undoubtedly 
the  most  important  feature  is  the  discussion  which  still 
continues  of  the  proposal  to  measure  light  as  radiant 
power,  weighted  according  to  its  ability  to  cause  the  sen- 
sation of  light.  By  this  means  we  shall  attain  an  abso- 
lute standard  of  light,  defined  as  nearly  as  possible  in 
terms  of  the  fundamental  c.  g.  s.  units.  The  theoretical 
merit  of  this  standard  seems  generally  admitted,  and  we 
now  only  await  its  practical   achievement. 


Developments  in  Electrochemistry 

By  E.  F.  Roeber 


IN  most  of  the  large  and  firmly  established  electrochemi- 
cal industries  of  carborundum  and  alundum,  artificial 
graphite,  calcium  carbide,  phosphorus,  caustic  soda 
and  chlorine,  electrolytic  copper  refining,  etc.,  no  radically 
new  development  during  the  past  year  can  be  recorded,  but 
note  can  be  made  of  a  quiet,  steady,  effective  evolution 
along  conservative  lines  and  in  various  respects  a  commer- 
cial expansion  into  new  fields  of  industrial  usefulness. 
Three  particular  subjects,  however,  deserve  a  special  review 
at  this  place — the  status  of  the  electric  furnace  in  the  iron 
and  steel  industry,  the  activity  of  inventors  in  reducing  the 
cost  of  production  of  alumina  for  the  manufacture  of 
aluminum,  and  the  various  electrochemical  processes  in  the 
fertilizer  industry. 

The  Electric  Furnace 
In  the  use  of  the  electric  furnace  for  steel  refining  the 
United  States  Steel  Corporation  has  taken  a  leading  part, 
especially  with  respect  to  large-tonnage  products,  such  as 
rails.  The  long  list  of  breakages  of  rails,  resulting  in  dis- 
astrous railway  accidents,  has  become  a  very  serious  mat- 
ter, and  credit  is  due  to  the  United  States  Steel  Corporation 
for  having  undertaken  to  determine  what  can  be  done  with 
the   electric    furnace   to   relieve    the    situation.      From    Mr. 


W.  R.  Walker's  authoritative  statement,  made  for  the  cor- 
poration in  his  paper  before  the  American  Iron  and  Steel 
Institute,  the  following  sentences  are  significant:  "At  the 
present  time  (May,  1912)  there  are  approximately  5600 
tons  of  standard  electric  steel  rails  in  service  in  the  United 
States.  These  rails  have  been  in  the  track  about  two  years. 
During  the  past  winter  some  of  these  rails  have  been  sub- 
jected to  very  low  temperature — in  some  cases  as  low  as 
52  deg.  Fahr.  below  zero — and  are  being  exposed  to  all 
the  possible  conditions  of  severe  service.  .  .  .  Up  to 
the  present  time  we  have  not  heard  of  any  basic  electric 
rails  in  use  in  this  country  being  broken  in  service."  It  will 
be  remembered  that  the  steel  for  these  rails  is  basic  Besse- 
mer converter  metal  transferred  while  in  molten  state  to 
the  electric  furnace  for  refining.  Mr.  Walker's  statement 
augurs  well  for  the  future  of  the  electric  steel  rail.  But 
it  is  evident  that  before  transportation  companies  shall  be 
willing  to  pay  somewhat  higher  prices  for  electric  steel 
rails  for  general  use  the  experience  of  more  years  must  be 
available.  Although  the  commercial  development  will  be 
necessarily  slow,  yet  the  outlook  is  bright. 

The   electric   furnace   for  refining  steel   for   high-quality 
prbducts    (tool  steels,  etc.)   is  proceeding  quietly  and  very 
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satisfactorily.  Several  new  furnaces  have  been  erected. 
The  electric  furnace  has  been  introduced  into  foundry  prac- 
tice for  high-quality  castings.  A  special  type  of  electric 
furnace  for  heating  bars,  billets  and  forgings  is'  finding 
particular  favor  at  present  as  a  result  of  the  recent  consid- 
erable increase  in  the  cost  of  crude  oil,  which  puts  oil-firing 
very  much  on  the  defensive. 

The  use  of  the  electric  shaft  furnace  for  iron  ore  re- 
duction on  a  large  scale  (in  competition  with  the  blast  fur- 
nace) is  still  restricted  to  the  Scandinavian  countries  and 
California,  where  specially  favorable  conditions  prevail. 
Under  ordinary  conditions  the  blast  furnace  has  little  to  fear 
from  its  electric  competitor.  One  result  obtained  with  the 
electric  iron-ore  reduction  furnace  is  noteworthy.  By  re- 
ducing the  amount  of  carbon  and  running  the  furnace  at  a 
low  temperature  a  metal  is  produced  containing  2.2  per  cent 
or  less  of  carbon,  a  very  small  amount  of  manganese  and 
silicon,  and  one  low  in  sulphur  and  phosphorus.  Being  pro- 
duced directly  from  iron  ore  in  the  electric  furnace,  it  is 
called  "pig  steel,"  as  it  contains  fewer  impurities  than  pig 
iron  and  therefore  requires  less  refining  for  making  fin- 
ished steel.  This  is  probably  the  most  hopeful  feature  of 
the  evolution  of  the  electric  iron-ore  reduction  furnace. 

Aluminum   Production 

Any  progress  that  promises  to  cheapen  aluminum  is  of 
particular  interest  to  the  electrical  industries  in  view  of 
the  competition  between  aluminum  and  copper  especially 
for  line  construction.  The  electrolytic  production  of  alumi- 
num from  alumina  is  now  so  developed  that  little  saving 
may  be  hoped  for  in  this  step  of  the  process.  The  trend  of 
invention  is,  therefore,  to  cheapen  the  cost  of  the  raw 
material — the  alumina — and  there  is  at  present  a  large 
activity  in  this  field.  Besides  several  processes  which  are 
being  kept  carefully  secret,  two  loom  large  in  the  limelight. 
The  first  of  these  is  a  new  process  of  Mr.  Alfred  H.  Cowles 
for  obtaining  alumina,  hydrochloric  acid,  caustic  alkali  and 
white  hydraulic  cement  from  clay,  salt  and  lime.  The 
cheapness  of  the  starting  material,  clay,  and  the  produc- 
tion of  the  various  by-products  are  to  result  in  a  much  re- 
duced cost  for  alumina.  A  plant  for  developing  the  proc- 
ess on  a  commercial  scale  has  been   erected  at   Sewaren, 


N.  J.  The  second  or  Serpek  process,  which  has  been  in 
use  for  a  longer  time  on  an  experimental  scale  in  a  plant 
in  France,  produces  aluminum  nitride  as  an  intermediate 
product  and  finally  yields  pure  alumina  and  ammonium  sul- 
phate. It  therefore  represents  a  combination  of  the  pro- 
duction of  alumina  with  the  fixation  of  atmospheric  nitro- 
gen. The  production  of  the  by-product,  the  ammonium  sul- 
phate, reduces  the  cost  of  alumina.  Both  processes  are  in- 
teresting in  another  respect.  Mr.  Cowles  hopes  to  make 
his  process  available  for  the  extraction  of  potash  and  thus 
to  found  an  American  potash  industry  which  should  make 
this  country  independent  of  Germany.  In  the  Serpek  proc- 
ess the  ammonium  sulphate  by-product  is  also  a  fertilizer. 
Both  processes,  therefore,  also  afford  an  indication  of  the 
marvelous  present  activity  in  fertilizer  chemistry. 

Electrochemical   Fertilizer 

Among  the  electrochemical  processes  for  the  production 
of  fertilizers  the  two  largest  are  utilized  in  the  production 
of  nitrates  from  atmospheric  nitrogen  by  electric  discharges 
through  air  and  in  the  production  of  calcium  cyanamide. 
Both  are  commercially  successful.  Concerning  the  won- 
derful growth  of  the  Norwegian  nitrate  industry,  using  the 
Birkeland-Eyde  process,  it  is  noteworthy  that  in  less  than 
ten  years  this  industry  has  grown  to  be  one  of  the  largest 
in  Norway,  utilizing  that  country's  enormous  available 
water-powers,  which  can  be  developed  at  a  very  low  cost 
while  the  electric  energy  could  not  be  utilized  in  full  for 
other  purposes  under  local  conditions. 

As  to  the  progress  of  calcium  cyanamide,  it  is  interesting 
to  note  that  the  Niagara  Falls  works  are  to  be  largely  in- 
creased. Finally,  it  may  be  mentioned  that  the  synthesis 
of  ammonia  from  elementary  nitrogen  and  hydrogen  gases 
is  now  an  accomplished  fact,  as  a  result  of  the  commercial 
development  of  the  Haber  process  by  the  Badische  com- 
pany. While  it  is  not  an  electrochemical  process  itself,  it 
is  likely  that  the  hydrogen  gas  needed  as  raw  material  will 
be  made  electrolyticallv. 

Thus  in  the  wonderful  present  growth  of  fertilizer  chem- 
istry— one  of  the  greatest  developments  undertaken  by  sci- 
ence for  the  welfare  of  mankind — electrochemistry  is  tak- 
ing properly  a  prominent  part. 


The  Storage  Battery  Industry 


By  Lamar  Lyndon 


THE  storage-battery  business  for  the  year  1912  has 
been  satisfactory,  several  manufacturers  having 
made  provision  for  substantially  increased  produc- 
tions. The  demand  for  .vehicle-type  batteries  in  particular 
has  shown  a  heavy  increase,  and  steam  railroad  companies 
have  been  liberal  purchasers  of  batteries  for  train-lighting 
equipments.  Electric-light  companies  having  three-wire 
direct-current  distribution  systems  have  installed  a  number 
of  extremely  large  standby  or  reserve  batteries,  and  a  con- 
siderable number  of  small  batteries  for  30-volt  or  60-volt 
distribution  have  been  installed  in  connection  with  gasoline- 
engine-driven  outfits  for  house  and  farm  lighting. 

No  striking  improvements  in  either  cell  or  plate  construc- 
tion have  been  made  during  the  year.  With  lead  batteries 
for  stationary  purposes  there  is  an  increasing  proportion 
of  the  output  furnished  with  pasted,  or  Faure  type,  plates, 
both  positive  and  negative,  and  where  the  required  number 
of  discharges  a  year  is  limited  or  low  charging  rates  only 
are  available  this  type  of  cell  shows  certain  advantages. 
Initial  cost  and  floor  area  are  considerably  reduced,  and 
with  a  limited  number  of  discharges,  as  with  "standby"'  or 
reserve  batteries,  the  maintenance  is  not  materialh  m 
creased.      For   vehicle    batteries   of    the    lead    type    pasted 


plates  are  now  used  exclusively,  Plante-type  plates  adding 
too  much  weight'  requiring  too  much  space  and  being  too 
costly.  It  is  still  premature  to  express  a  definite  opinion 
as  to  the  merits  of  the  special  vehicle  types,  including  the 
envelope  lead  and  alkaline  nickel-iron  batteries,  as  they 
have  not  been  in  service  sufficiently  long.  The  much  higher 
first  cost  of  these  types  would  seem  to  cover  amply  even  the 
claims  made  for  longer  life.  The  different  lead-battery 
makers  seem  to  have  revised  their  opinion  in  regard  to 
giving  pasted-plate  batteries  "boosting  charges.''  and  this 
practice  is  now  frequently  recommended  where  the  service 
requires  it.  Plante-type  positives  are  still  recommended  as 
being  far  more  durable  for  regulating  work  or  for  those 
applications  requiring  frequent  discharges.  The  Plante- 
type  negative  lias  demonstrated  its  excellent  life. 

The  Storage  Battery  and  the  Automobile 

I  lectric  pleasure  vehicles  are  increasing  in  use,  especially 
in  the  cities  of  medium  size.  The  electric  truck,  however, 
while  showing  a  great  increase  in  application,  is  not  being 
adopted  as  rapidly  as  its  economy  would  warrant.  While 
those  technically  informed  are  clearly  recognizing  the 
proper  respective  fields  for  the  gasoline  and  electric  wagons, 
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those  who  arc  making  their  initial  venture  in  motor  trucks 
are  not  always  so  fortunate.  Impressions  gained  from 
experience  with  pleasure  gas  cars  are  carried  over  into 
trucking  applications  and  are  not  likely  to  be  correct.  Tin- 
much  more  extensive  advertising  of  the  gasoline  truck  and 
the  results  obtained  point  a  strong  moral  to  the  electric 
truck  builder.  The  Electric  Vehicle  Association  of  Amer- 
ica, the  National  Electric  Light  Association  and  the  Asso 
ciation  of  Edison  Electric  Illuminating  Companies  are  con- 
ducting campaigns  which  will  no  doubt  lead  to  a  more 
satisfactory  increase  in  electric  vehicles.  In  many  citie- 
extremely  promising  results  are  already  obtained.  The  im- 
portance of  the  battery-charging  load  is  clearly  brought 
out  by  the  result  obtained  by  the  Denver  Gas  &  Electric 
Company,  whose  revenue  from  vehicle  battery  charging 
during  the  past  year  has  been  approximately  $60,000.  This 
is  double  the  income  for  the  preceding  year,  and  the  same 
ratio  of  increase  is  confidently  expected  for  the  coming 
year. 

It  will  be  noted  that  a  large  proportion  of  the  gasoline 
car  manufacturers  are  offering  electric  lighting  outfits  and 
electric  self-starters  as  a  part  of  their  standard  equipments. 
While  the  required  batteries  for  these  purposes  are  small, 
the  number  of  batteries  is  great.  Small  electric  freight 
transfer  and  baggage  trucks  are  being  employed  by  steam- 
ship and  railroad  companies  at  their  terminals  with  profit, 
and  this  application  of  storage  batteries  promises  to  be  of 
great  importance.  Storage-battery  locomotives  for  mining, 
tunneling  and  industrial  works  are  being  widely  used,  and 
one  prominent  electric  manufacturing  company  is  offering 
a  complete  line  of  such  locomotives.  The  contracting  com- 
panies for  the  New  York  City  aqueduct  tunnel  have  a 
number  of  such  locomotives  in  service  and  express  them- 
selves as  being  thoroughly  satisfied  with  their  economy. 

The  storage-battery  car  venture  of  the  Third  Avenue 
Railroad  Company  has  proved  completely  successful,  and 
the  days  of  the  antiquated  horse  car  in  New  York  City 
are  surely  numbered.  An  additional  200  or  300  storage- 
battery  cars  are  in  immediate  prospect  for  the  remaining 
horse-car  lines.  Storage-battery  cars  are  now  in  operation 
on  a  number  of  lines  outside  of  New  York  and  meeting 
with    favor.      A    number    of    double-truck    cars   have    been 


built  and  a  complete  multiple-unit  three-car  train  has  been 
shipped  for  operation  in  Cuba.  Large  storage-battery  cars 
are  promised  for  branch-line  operation  on  steam  railroads 
in  the  immediate  future. 

Several  battery  companies  have  developed  3c-volt  and 
60-volt  house  or  farm  lighting  plants  for  gasoline-engine 
drive,  and  these  are  being  built  in  large  numbers.  It  is 
interesting  to  note  in  this  connection  that  several  agri- 
cultural implement  companies  and  a  prominent  mail-order 
house  are  extensively  advertising  and  selling  such  plants. 
A  great  volume  of  business  is  predicted  in  this  field. 

The  Storage  Battery  and  the  Central  Station 

Few  new  regulating  storage-battery  plants  have  been  in- 
stalled the  last  few  years.  The  consolidation  of  generating 
plants  and  the  load  equalization  thus  obtained  from  the  com- 
bination of  various  loads  have  seriously  reduced  this  applica- 
tion of  storage  batteries,  excepting  in  connection  with  long 
transmission  systems-  in  which  case  the  'reserve,  or  "stand- 
by," feature  is  of  importance.  The  rapid  approach  of  some 
of  the  larger  transmission  systems  to  their  limit  of  avail- 
able transmitting  capacity  will,  no  doubt,  occasion  the  in- 
stallation of  some  large  batteries  with  automatic  regulation 
as  a  minor  feature  within  a  short  time.  In  fact,  there  are 
now  being  installed  several  batteries  where  this  condition 
obtains  and  tenders  are  requested  on  others. 

The  larger  companies  have  made  notable  installations  of 
"standby"  batteries  during  the  past  year,  and  several  have 
either  completely  changed  over  their  distribution  systems  in 
downtown  districts  from  alternating  to  direct  current,  large- 
ly to  secure  the  advantage  of  storage-battery  reserve,  or 
extended  the  previous  limits  of  their  direct-current  service. 
A  number  of  such  batteries  capable  of  discharging  at  from 
40,000  amp  to  44,000  amp  have  been  installed,  and  batteries 
of  60,000  amp  are  in  prospect. 

The  submarine  boat  has  attained  no  mean  development,  a 
submerged  speed  on  storage-battery  drive  of  11  knots  an 
hour  having  been  reached.  At  a  speed  of  5  knots  an  hour, 
submerged  runs  of  125  miles  are  possible.  Both  our  own 
navy  and  foreign  navies  are  adding  largely  to  the  number 
of  such  vessels,  and  the  sizes  of  submarine  boats  are  rapidly 
increasing. 


Status  of  the  Electric  Vehicle 


By  W.  H.  Blood,  Jr. 


THE  electric  vehicle  is  fast  coming  into  its  own,  for 
the  ill  effects  of  its  premature  start  some  ten  or 
twelve  years  ago  are  rapidly  being  overcome  and 
forgotten.  The  success  of  the  newer  types  of  electric  cars, 
with  their  lighter  and  more  effective  batteries,  their  im- 
proved motors  and  chassis,  to  say  nothing  of  the  better 
condition  of  the  roads  over  which  they  travel,  is  an  estab- 
lished fact.  That  competition  does  not  exist  between  the 
electric  and  the  gasoline  vehicle  the  public  is  beginning  to 
realize.  The  first  is  fundamentally  for  city  service,  the 
second  for  touring  and  long-distance  duty. 

Electric  Vehicle  Tires 

The  electric  truck  is  peculiarly  adapted  for  handling 
heavy  loads  at  comparatively  low  speeds,  and  the  incr> 
number  of  large  fleets  of  trucks  that  are  being  installed  by 
companies  which  are  not  actuated  by  esthetic  motives  but 
which  count  every  cent  demonstrates  conclusively  that  the 
use  of  electric  trucks  is  advantageous  and  commercially 
economical.  Such  a  vehicle  to  be  successful  must,  how- 
ever, be  kept  in  motion;  it  should  not  be  used  in  the  place 
of  a  single  horse-drawn  truck,  but  should  rather  take  the 
place  of  several  horse-drawn  vehicles.     Failure  to  recognize 


this  fact  in  the  past  accounts  for  some  of  the  early  dis- 
appointments. 

The  electric  pleasure  car,  because  of  its  simplicity  of 
operation  and  its  cleanliness,  finds  a  ready  market.  All 
the  manufacturers  are  reporting  largely  increased  sales. 
The  past  year  has,  indeed,  witnessed  the  starting  of  a 
number  of  new  manufacturing  concerns,  which  are  getting 
out  models  of  beauty  and  machines  of  excellence,  rivaling 
the  best  product  of  the  well-established  concerns. 

The  Electric   Vehicle  and  the  Central  Station 

The  central  stations  of  this  country  have  quite  generally 
adopted  the  electric  vehicle  for  their  own  work  and  are 
strongly  and  consistently  advocating  it  for  their  customers. 
The  impetus  which  the  central  stations  have  given  the 
business,  together  with  the  fact  that  the  advantages  of 
motor-driven  vehicles  are  now  generally  recognized 
throughout  the  country,  will,  it  is  believed,  soon  so  increase 
the  demand  for  them  that  the  manufacturers  will  find 
it  exceedingly  difficult  to  meet  it.  Unless  the  electric- 
vehicle  manufacturers  put  their  business  in  order  finan- 
cially, they  will,  it  is  predicted,  find  their  business  going  to 
the  'gasoline    manufacturers,    who    in    the    main    are    well 
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organized  financially  and  are  producing  results  economic- 
ally. As  a  matter  of  fact,  many  of  the  gasoline  manufac- 
turers are  already  making,  or  preparing  for  the  market 
electric  trucks  to  supplement  their  gasoline  cars,  thus 
silently  but  effectively  attesting  the  value  of  the  electric 
vehicle. 

The  impetus  given  to  the  industry  by  the  Electric  Vehicle 
Association  of  America  cannot  easily  be  measured.  This 
association  is  to  be  congratulated  on  having  brought  the 
scattered  and  competitive  electric  vehicle  and  battery  manu- 
facturers into  connection  with  the  well-organized  central- 
itation  men  of  the  country.  The  great  amount  of  general 
Dtiblicity  work  which  this  organization  has  effected  during 
.he  past  year  is  unquestionably  making  prospective  users 
of  motor  trucks  consider  carefully  the  electric  vehicle,  and 
for  the  tremendous  increase  in  sales  already  reported  the 
vehicle  association  is  entitled  to  considerable  credit.  The 
adoption  by  this  association  of  standard  charging  plugs  and 
the  establishment  of  a  standard  base  for  incandescent  lamps 
are  steps  in  the  right  direction.  A  further  standardization 
with  reference  to  the  number  of  battery  cells  and  the  speed 
of  vehicles  would  be  welcomed  as  marking  advances  in 
the  art. 

Reduction  in  the  price  of  energy  charged  by  central  sta- 
tions is  still  going  on,  the  larger  companies,  as  usual,  taking 
the  lead  and  the  smaller  companies  fast  falling  into  line. 
The  cost  of  energy  is  a  small  part  of  the  expense  in  the 
operation  of  an  electric  car.  yet  the  high  price  previously 
charged  by  the  central-station  companies  has  militated 
against  the  installation  of  electric  vehicles. 

Some  central-station  companies,  realizing  the  difficulty 
of  getting  outside  capital  to  start  electric  garages,  have 
adopted  the  policy  of  temporarily  opening  public  garages 
themselves.     This  tendency  is  spreading  among  the   com- 


panies in  much  the  same  way  that  the  business  of  'inside 
wiring"  spread  in  the  early  days,  when  there  were  no 
reputable  wiring  concerns  to  do  the  business.  As  soon  as 
reliable-  independent  electric  garages  can  be  started  the 
central  stations  should,  and  probably  will  be  glad  to,  go 
out  of  this  business  and  confine  themselves  to  their  primary 
function  of  making  and  selling  electrical  energy. 

Competition  between  the  two  types  of  batteries,  the  lead 
and  the  nickel-iron,  is  recognized  as  an  advantage  to  the 
industry.  While  neither  is  perfect,  both  are  commercially 
satisfactory,  and  yet  they  are  so  near  together  as  regards 
merit,  and  each  has  its  points  of  superiority  so  well  defined, 
that  the  competition  acts  as  an  incentive  to  further  im- 
provements, all  of  which  will  inure  to  the  benefit  of  the 
public. 

Throughout  the  country  the  "good  roads"  movement  has 
spread  like  wildfire.  Attention,  however,  has  been  devoted 
almost  entirely  to  roads  outside  of  the  city,  and  all  of  the 
money  has  been  spent  on  the  country  roads  between  towns 
and  cities.  Little  or  no  attention  has  been  given  to  streets 
of  cities,  in  the  business  sections  of  many  of  which  the  old 
cobblestone  pavement,  which  is  rightly  termed  a  "relic  of 
barbarism,"  still  prevails.  Such  pavement  is  injurious  to 
every  kind  of  vehicle  and  particularly  bad  for  motor-driven 
trucks.  It  is  believed  that  considerable  energy  can  profit- 
ably be  spent  in  securing  better  city  streets,  for  this  will 
not  only  tend  to  increase  the  installation  of  motor  trucks 
but  will  also  reduce  the  congestion  from  which  all  large 
cities  are  now  suffering. 

The  above  remedy  together  with  the  adoption  of  better 
traffic  regulations  rigidly  enforced,  will  do  much  to  take 
the  unsanitary  horse  from  the  streets  and  will  materially 
increase  the  use  of  electric  trucks  and  electric  pleasure 
vehicles. 


Status  of  the  Telephone  in  1912 


By  Samuel  G.  McMeen 


T1 


iHE  year  1912  produced  no  epoch-making  invention 
in  telephony,  but  more  than  any  previous  one  in 
telephone  history  it  was  marked  by  attention  to 
refinement  of  details.  The  early  years  of  telephone  devel- 
opment were  filled  with  activity,  and  the  motto  was :  "Re- 
sults first,  refinement  of  method  afterward."  The  struggle 
to  meet  the  demand  for  quantity  of  telephone  equipment 
lasted  during  nearly  the  entire  life  of  the  original  Bell 
patent.  Only  by  the  beginning  of  1912  had  a  reasonably 
satisfactory  degree  of  saturation  been  reached  and  attention 
been  directed  in  a  large  way  to  the  more  promising  reduc- 
tions of  wastes  and  losses  and  the  increasing  of  important 
efficiencies. 

Utilization  of  Pupin  ("oils 
One  of  these  endeavors,  which  was  operative  in  Europe 
as  well  as  in  the  United  States,  was  the  further  loading  of 
long-distance  lines  and  of  inter-office  trunk  lines.  The 
year  1912  closed  with  a  gratifying  history  in  this  phase  of 
the  art.  In  the  United  States  loading  was  continued  as 
previously  done,  by  the  use  of  Pupin  coils;  that  is,  by  using 
"lumped"  inductance,  instead  of  distributed  inductance  as 
employed  in  cables.  In  Europe,  both  methods  continued  in 
use  with  a  growth  in  favor  of  the  Pupin  method  over 
others.  The  year  closes  with  a  gratifying  increase  in  prac- 
tical knowledge  of  loading,  on  the  part  of  telephone  engi- 
neers and  managers,  and  with  a  singular  and  interesting 
lack  of  knowledge  on  the  part  of  the  telephone-using  public. 
Perhaps  this  is  due  to  the  fact,  stated  by  Dr.  Pupin  himself, 
that  "It  is  not  a  subject  which  lends  itself  to  popular  dis- 
cussion." The  loading  of  the  largest  copper  wires  common- 
ly used  in  the  United  States  (435  lb.  per  mile  of  wire)  tends 


principally  to  increase  the  radius  of  communication.  Load- 
ing of  circuits  other  than  those  requiring  the  largest  wires 
may  reduce  the  total  cost  of  a  line  for  a  given  grade  of 
transmission  over  a  given  distance.  The  happiest  way, 
however,  of  reducing  the  cost  of  a  line,  is  to  reduce  the 
actual  amount  of  metal  in  it  and  this,  in  telephony,  is  done 
by  the  use  of  phantom  circuits.  Out  of  the  manifold  diffi- 
culties of  phantom  operation  has  come  finally  the  ability  to 
phantom  loaded  circuits  and  to  load  phantom  circuits.  To 
have  even  one  phantom  circuit  between  two  points  requires 
the  existence  of  at  least  two  physical  circuits.  The  more 
physical  circuits  there  are,  the  more  direct  phantom  circuits 
may  be  made  from  them,  and  there  are  no  ultimate  reasons 
why  phantoms  cannot  be  built  upon  phantoms  indefinitely. 
Theoretical  development  of  phantom  circuits  has  covered 
a  long  period;  practical  development  and  wide  use  of  these 
developments  mark  1912  as  their  banner  year. 

There  are  other  economic  wastes  of  wire  facilities  than 
those  which  are  lessened  by  the  uses  of  loading  and  phan- 
tom   principles.     Telephone   companies   have    applied   com- 
posite and  simplex  methods  to  long-distance  lines  for  years 
but  have  suffered  from  the  lack  of  a  broad  market  for  the 
telegraphic  facilities  so  produced.     On  the  other  hand, 
graph  systems  have  had  within  themselves  the  opportunity 
for   similar    economic   gains   because,    fundamentally,    two 
simple  telegraph  circuits  are  wasting  one  telephonic   p 
The  coalition  of  commercial  relations  of  the  \ 
ern   Union    Telegraph    Company    and   the    American    Tele- 
phone  &   Tel  impany    removed   a   difficulty    in   this 
regard.     The  best  interests  of  the  community   require  the 
use  of  all  property  belonging  to  any  part  of  the  com- 
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munity.  The  years  succeeding  1912  will  mark  further 
economies  in  the  harmonious  operations  of  the  telegraph  and 
telephone  facilities  in  the  United  States.  Such  possible  ex- 
pansion was  not  great  in  1912,  but  the  year  was  notable  in 
its  preparatory  work.  Progress  along  these  lines  in  Europe 
was  less  marked  than  here,  for  obvious  reasons  of  govern- 
mental inertia.  A  fourth  advance  in  the  economics  of  wire 
uses  was  in  the  further  spread  of  train  dispatching  by  tele- 
phone. As  the  year  closes  it  may  be  said  that  arguments 
against  the  handling  of  trains  by  telephone  have  ceased. 
Other  industries  than  transportation  have  seen  the  advan- 
tage of  the  method,  and  to-day  electric  lighting  and  power 
systems  dispatch  their  loads  over  lines  and  apparatus  simi- 
lar to  those  designed  for  train  dispatching.  Telephony  has 
yet  to  cover  that  field  thoroughly  but  a  satisfactory  start 
was  made  during  the  year. 

Common-Battery  System 

The  common-battery  multiple  switchboard  remained  the 
standard  manual  equipment  for  large  central  offices.  Sub- 
stantial progress  was  made,  however,  in  the  development  of 
semi-automatic  equipment,  designed  to  reduce  the  amount 
of  incoming-trunk  switchboard  apparatus  and  the  amount 
of  labor  required  to  operate  it.  In  this  regard  the  year 
may  be  taken  as  the  last  one  of  preparatory  development 
and  1913  may  be  expected  to  include  the  installation  of 
many  important  examples  of  this  system.  Its  purpose  is 
to  eliminate  a  number  of  acts  heretofore  requiring  to  be 
done  by  hand  and  the  substitution  for  them  of  the  same  or 
other  acts  performed  by  mechanisms,  these,  however,  being 
wholly  directed  and  partly  controlled  by  the  intelligence  of 
an  operator  who  retains  communication  with  the  calling 
subscriber.  Development  in  these  semi-automatic  systems 
has  been  dominated  by  several  distinct  interests  in  the 
United  States  and  is  more  recently  attracting  the  attention 
of  competent  minds  abroad.  Several  of  the  fundamentals 
of  this  practice  were  reduced  to  finality  during  1912.  The 
way  thus  is  paved  for  substantial  progress  hereafter.  Semi- 
automatic systems  of  the  type  just  mentioned  address  them- 
selves directly  to  the  elimination  of  manual  incoming-trunk 
apparatus  and  manual  labor  upon  it.  In  a  large  city  trunking 
90  per  cent  or  more  of  all  originating  calls  such  machine 
equipment  is  likely  to  be  exceedingly  important.  The  con- 
tributions of  1912  to  that  art  may  well  be  considered  nota- 
ble.    In  the  greater  number  of  exchanges  both  here  and 


abroad  there  is  no  inter-office  trunking  at  all.  In  them,  if 
operating  labor  is  to  be  eliminated  in  any  very  great  degree, 
automatic  or  semi-automatic  systems  must  do  all  or  some 
of  the  work  of  manual  operators.  The  automanual  system 
has  had  a  wider  trial  during  1912  and  has  made  useful 
history  in  the  art  of  doing  mostly  by  machinery  what  is 
done  on  a  multiple  board  by  hand. 

Automatic   Telephony 

Automatic  switching  systems,  wherein  the  subscriber  di- 
rects and  partly  controls  the  switching  mechanism  and  in 
which  no  operator  other  than  the  subscriber  has  part, 
reached  a  new  relation  to  the  using  public  during  1912. 
Heretofore  the  widest  use  of  and  interest  in  automatic 
switching  equipments  have  been  in  the  United  States.  The 
installation  of  new  systems  in  this  country  has  been  less 
than  in  other  years.  The  growth  in  systems  already  in- 
stalled went  on  at  a  satisfactory  rate.  No  previous  year 
covered  more  important  refinements  of  detail  of  automatic 
apparatus  than  did  1912,  and  considering  the  development  of 
devices  for  both  semi-automatic  and  automatic  systems  as  a 
single  kind  of  endeavor,  1912  exceeded  all  previous  ones  in 
total  accomplishment.  In  Europe,  furthermore,  the  auto- 
matic idea  attracted  more  attention,  received  more  thought 
and  progressed  further  toward  wide  use  in  1912  than  in 
any  previous  year.  Certain  conditions  attending  govern- 
mental operation  of  telephone  systems  make  the  elimination 
of  operators  much  more  important  there  than  here,  and  in 
some  quarters  it  is  felt  that  since  automatic  telephony  is 
now  where  manual  telephony  was  many  years  ago  it  may 
reasonably  be  expected  to  accomplish  the  same  degree  of 
advance  as,  for  instance,  the  manual  switchboard  exper- 
ienced during  the  years  from  1896  to  1902. 

Competition  continues  to  exist  in  the  sale  of  tele- 
phone service ;  in  many  cities  there  still  are  two  tele- 
phone systems ;  in  all  cities  which  have  or  have  had  two 
telephone  systems  the  good  and  bad  results  of  such  competi- 
tion still  are  in  evidence;  in  some  cities  where  there  have 
been  two  telephone  systems  and  now  there  is  but  one  there 
are  murmurings  against  monopoly,  as  seems  inevitable  in 
all  such  cases.  Happily,  there  is  evident  a  growing  appre- 
ciation by  the  public  of  the  exceeding  value  of  telephone 
service  and  of  its  importance  to  the  general  community. 
This,  it  is  hoped,  may  simplify  the  maintenance  of  satis- 
factory relations  between  the  server  and  the  served. 


Status  of  the  Telegraph  in  1912 

By  William   Maver,  Jr. 


THE  most  notable  progress  in  the  telegraph  industry 
of  late  has  been  in  the  direction  of  refinements  in 
operating  equipment  and  in  the  standardizing  of 
such  apparatus  and  line  materials,  as  well  as  in  a  closer 
supervision  and  better  regulation  of  the  traffic.  To  these 
factors  may  be  attributed  the  perceptible  improvements  in 
the  service  rendered  the  public  and  in  the  economy  of  opera- 
tion, notwithstanding  the  new  and  exacting  conditions  im- 
posed upon  the  engineering  and  traffic  staffs  by  the  intro- 
duction of  the  night  and  day  letter  service  by  certain  of  the 
telegraph  companies  in  this  country,  a  service  which  it  is 
said  has  already  resulted  in  producing  an  increase  of  over 
20,000,000  messages  per  annum  in  excess  of  the  increase  in 
normal  business.  Improved  switching  facilities  have  also 
been  adopted,  so  that  operators  in  large  offices  may  transfer 
their  table  instruments  from  circuit  to  circuit  by  means  of 
small  switchboards  at  each  position,  in  response  to  lamp 
signals.  In  the  British  telegraph  service  switching  devices 
are  used  still  more  extensively,  and  at  the  London  main 
office  switching  operators  save  the  daily  repetition  of  18,000 


through  messages.  In  the  actual  transmission  of  messages 
over  the  telegraph  wires  of  this  country,  while  the  Wheat- 
stone  automatic  and  the  Buckingham-Barclay  and  the 
Morkrum  telegraph  printers  are  already  in  considerable  use 
and  increasing  in  favor,  it  remains  a  noteworthy  fact  that 
approximately  90  per  cent  of  the  traffic  is  still  handled  by 
Morse  operators  on  simplex,  duplex  and  quadruplex  circuits. 
It  is  also  interesting  to  note  in  the  latest  arrangements  of 
circuits  devised  for  quadruplex  operation  a  perceptible  ten- 
dency to  revert  to  the  methods  employed  in  the  early  days  of 
quadruplex  telegraphy,  such  as,  for  instance,  the  use  of  the 
bridge  method  of  neutralizing  the  home  relays  to  outgoing 
signals,  the  employment  of  extended  magnets  on  the  neutral 
relay,  etc.,  all  resulting  in  marked  improvement  in  the  opera- 
tion of  quadruplex  systems.  In  Canada  automatic  and 
printing  telegraph  systems  are  but  sparingly  employed,  the 
use  of  the  manual  Morse  system  being  general  in  that 
country.  This  condition  prevails  quite  largely  also  in 
Europe,  Australia  and  New  Zealand,  although  in  Europe  a 
relatively  larger  use  than  elsewhere  is  made  of  the  Wheat- 
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stone  automatic  and  telegraph  printers  of  the  Bandot, 
Hughes  and  Murray  type.  It  may  be  remarked  also  that 
the  United  States  patent  rights  of  the  Murray  printer  have 
been  acquired  by  the  Western  Union  Telegraph  Company, 
but,  according  to  Mr.  Murray,  this  printer  may  not  be 
ready  for  commercial  use  in  this  country  for  some  time. 
The  operation  of  chemical  systems  has  fallen  considerably 
short  of  expectations,  the  last  instance  of  this  kind  being 
the  failure  of  the  so-called  telepost.  The  small  independent 
companies  which  have  undertaken  to  build  up  a  commercial 
business  with  rapid  chemical  systems  have  almost  invariably 
been  hampered  by  the  lack  of  adequate  line  facilities  to 
avoid  serious  delays  and  interruptions  to  service  attendant 
upon  wire  failures.  But  even  in  Great  Britain,  the  birth- 
place of  chemical  automatic  telegraphy,  that  system  has 
not  been  employed  in  commercial  service  for  over  forty 
years.  The  original  Morse  telegraph  system,  after  half  a 
century  of  use,  still  exists  as  the  most  general  means  of 
handling  telegraph  business  virtually  the  world  over.  The 
well-known  simplicity,  flexibility  and  reliability  of  the 
Morse  telegraph  system  as  compared  with  printing  and 
other  telegraph  systems,  requiring  as  it  does  only  a  key, 
relay  and  sounder,  probably  explains  its  continued  employ- 
ment throughout  the  world.  Without  doubt  the  general 
adoption  of  the  typewriter  by  Morse  operators  for  the 
printing  of  received  telegrams  has  also  exerted  a  strong 
influence  for  the  retention  of  this  system. 

Consolidation  of  Telegraph  and  Telephone 

The  consolidation  of  the  Bell  Telephone  interest  with  the 
Western  Union  Telegraph  Company  has  been  followed  by 
a  merger  of  many  telephone  and  telegraph  offices  and  has 
also  led  to  a  wider  use  of  the  telephone  for  the  local  de- 
livery and  collection  of  telegrams.  The  number  of  tele- 
grams already  handled  in  this  way  by  both  of  the  large 
telegraph  companies  in  the  United  States  probably  exceeds 
1,200,000  per  annum.     Apart  from  the  economies  effected 


by  the  joint  use  of  offices  by  the  telegraph  and  the  telephone 
in  many  cities  and  towns  and  general  co-operation  between 
these  different  methods  of  communication,  the  one  naturally 
adapted  for  long  distance,  the  other  for  shorter  distance 
communication,  great  advantage  must  accrue  to  the  public 
by  placing  within  reach  of  the  telegraph  numberless  hamlets 
and  villages  already  reached  by  the  telephone  but  which  are 
too  small  to  maintain  a  separate  telegraph  office. 

Cable  Telegraphy 

In  submarine  cable  telegraphy,  while  the  mileage  has 
steadily  increased  throughout  the  world,  the  type  of  cable 
laid  and  the  methods  of  transmission  and  reception  of  tele- 
grams have  undergone  little  change  in  recent  years.  The 
automatic  transmission  of  business  over  cables  by  means  of 
perforated  paper  strips  and  a  mechanical  transmitter  some- 
what similar  to  the  Wheatstone  transmitter  is  almost  gen- 
eral. In  some  instances  repeating  relays  are  employed  at 
cable  stations  and  in  others  a  method  is  in  vogue  whereby 
the  messages  are  automatically  perforated  on  a  paper  strip 
as  received  from  the  land  wires  by  Wheatstone,  and  the 
strip  is  then  passed  through  another  perforating  instru- 
ment that  automatically  translates  the  Wheatstone  perfora- 
tions into  the  characters  required  for  cable  transmission. 
In  transatlantic  submarine  telegraphy  there  has  recently 
been  effected  a  closer  traffic  arrangement  than  has  hitherto 
existed  between  the  so-called  Western  Union  group  of 
cables  and  the  Western  Union  Telegraph  Company,  whereby 
these  cables  are  now  under  a  common  operating  control 
with  the  Western  Union  land  lines,  to  the  material  advan- 
tage of  the  cable  service.  A  similar  arrangement,  it  is 
known,  has  always  existed  in  the  case  of  the  Mackay  group 
of  cables  and  the  Postal  Telegraph  Company,  and  this  is 
generally  acknowledged  to  be  one  of  the  principal  factors 
in  the  success  of  that  company.  The  immediate  result  of  the 
new  Western  Union  control  has  been  the  inauguration  of 
reduced  cable  rates  for  deferred  service. 


Commercial  Wireless  Telegraph  Development 

By   John    Bottomley 


IN  a  commercial  sense  wireless  telegraphy  has  made 
greater  progress  in  the  year  1912  than  during  any 
previous  twelve  months.  In  many  respects  the  course 
of  wireless  telegraphy  is  following  the  corresponding  early 
development  of  both  the  telephone  and  telegraph.  The  early 
days  of  reckless  financing  and  unfair  competition  were  not 
conducive  to  healthy  growth  and  stability.  The  year  just 
ended  has  witnessed  the  exit  in  bankruptcy  or  through  the 
activity  of  the  Department  of  Justice  of  all  but  those  few 
concerns  that  were  engaged  in  the  wireless  business  on  a 
legitimate  commercial  or  experimental  basis. 

Legislation 

It  would  be  unfair  in  considering  the  development  of  the 
past  year  in  wireless  telegraphy  to  omit  mention  of  the 
sinking  of  the  White  Star  liner  Titanic  and  the  part  played 
by  wireless  telegraphy  in  the  rescue  of  passengers.  While 
there  was  a  tendency  at  first  to  criticise  the  wireless  service, 
more  sober  thought,  fortified  by  actual  information  instead 
of  circumstantial  newspaper  evidence,  eventually  gave  to 
wireless  telegraphy  that  appreciation  which  it  deserved. 
The  result  after  a  very  careful  Congressional  inquiry  has 
been  the  enactment  of  a  federal  law  enforcing  the  installa- 
tion of  an  efficient  auxiliary  transmitter  and  the  carrying 
of  two  licensed  operators  on  passenger  vessels,  as  well  as 
a  statute  placing  all  wireless  stations  under  the  control  of 
the  United  States  Department  of  Commerce  anil  Labor. 
While  it  is  true  that  the  laws  enacted  are  not  ideal  and  that 


more  deliberate  action  would  undoubtedly  have  produced 
a  better  result,  it  must  be  admitted  that  the  lanes  of  the 
ocean  have  been  rendered  safer  and  that  now  if  one  would 
travel  without  fear  he  may  well  select  an  ocean  voyage 
rather  than  a  railroad  journey.  Not  only  have  those 
sels  covered  by  the  law  been  fitted  with  wireless  equip- 
ments, but  large  numbers  of  owners  of  freighters,  tugs, 
barges  and  other  cargo  carriers  have  also  caused  their  \  es- 
sels  to  be  equipped  with  this  modern  method  of  communi- 
cation. It  is  common  experience  for  a  line  installing  a  first 
equipment  to  find  that,  instead  of  involving  an  added  ex- 
pense, wireless  telegraphy  really  saves  its  cost  many  times 
over  in  ordinary  operation,  while  it  is  impossible  to  estimate 
its  value  during  emergencies  in  saving  life  and  property. 
During  the  year  over  200  vessels  have  been  equipped  with 
wireless  telegraph  apparatus,  and  the  instances  where  life 
and  property  have  been  saved  have  become  so  common 
as  no  longer  to  require  relating  in  detail. 

Operation 

From  the  operating  point  of  view  the  principal  develop- 
ment of  iln  yeai  in  wireless  telegraphy  has  been  an  increase 
in  the  power  used  rather  than  any  well-defined  difference 
in  method.  The  experience  of  past  years,  gained  by  the 
expenditure  of  large  sums  of  money  and  persistent  effort, 
■  ned  up  the  way  for  the  use  of  high-powered  appara- 
tus to  span  distances  over  which  it  was  formerly  thought  im- 
possible to  communicate  commercially  during  day  and  night. 
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Owing  largely  to  the  glibness  with  which  the  public  press 
insists  upon  printing  the  freak  transmissions  accomplished 
only  at  night  over  great  distances  by  stations  of  small 
power,  the  layman  gathers  the  idea  that  such  results  may 
be  commanded  at  will,  while  as  a  matter  of  fact  nothing 
could  be  further  from  the  truth.  To  transmit  over  a  given 
distance  at  night  under  favorable  conditions  is  one  thing, 
but  to  provide  a  twenty-four-hour  night-and-day  service 
under  all  kinds  of  adverse  conditions  is  another  matter. 


America  bids  fair  to  lead  the  way  with  the  first  compre- 
hensive chain  of  high-power  stations  for  oversea  transmis- 
sion, for  already  thousands  of  tons  of  steel  are  being  fabri- 
cated for  the  necessary  masts,  and  the  high-powered  ap- 
paratus is  under  construction.  Before  another  year  shall 
have  passed  large  stations  will  be  in  competitive  operation 
across  the  Pacific  to  Honolulu  and  Japan,  and  also  across 
the  Atlantic  by  way  of  one  route  to  Great  Britain  and  by 
way  of  another  to  Norway. 


Electric  Railway  Developments 


By  H.  M.  Hobart 


THE  most  significant  developments  in  the  railway-elec- 
trification situation  during  the  year  1912  have  re- 
lated to  the  splendid  progress  made  with  the  high- 
pressure  continuous-current  system.  While  the  favor 
with  which  this  system  is  regarded  is  by  no  means  con- 
fined to  this  country,  nevertheless  at  present  America 
has  more  rolling  stock  operating  with  high-pressure  con- 
tinuous-current equipments  than  has  any  other  country. 
There  is  now  an  aggregate  of  considerably  over  1000  route- 
miles  of  American  railways  either  already  equipped  and 
operating  with  the  high-pressure  continuous-current  system 
or  in  process  of  being  equipped  for  such  operation.  The 
rolling  stock  comprises  over  500  motor  cars  and  locomotives. 
Three  standard  pressures  have  come  into  use  for  these 
American  roads,  namely,  1200,  1500  and  2400  volts.  The 
latter  pressure  has  been  adopted  for  the  Butte,  Anaconda  & 
Pacific  Railway.  On  this  road  pairs  of  1200-volt  motors  are 
connected  in  series  and  operated  from  the  2400-volt  supply. 
Although  the  road  is  not  yet  equipped,  much  of  the  appara- 
tus has  been  built  and  tested. 

Direct-Current  System 

The  Washington,  Baltimore  &  Annapolis  Railway  has 
now  been  operated  for  a  sufficient  length  of  time  on  the 
1200-volt  continuous-current  system  to  permit  of  valuable 
comparisons  of  the  results  with  those  formerly  obtained 
when  this  road  was  operated  on  the  single-phase  system. 
The  carhouse  expenses,  which  with  single  phase  amounted 
to  3.72  cents  per  car-mile,  have  been  reduced  with  con- 
tinuous-current operation  to  1.37  cents  per  car  mile.  The 
energy  consumption  has  decreased  to  the  extent  shown 
by  the  following  figures:  Per  car-mile,  single-phase  with 
59-ton  cars,  6.54  kw-hr. ;  continuous-current  with  39-ton 
cars,  3.56  kw-hr.  Per  (2000-lb.)  ton-mile,  single-phase 
with  59-ton  cars,  no  watt-hours;  continuous-current  with 
39-ton  cars,  92  watt-hours. 

The  Piedmont  &  Northern  Railway  is  a  typical  example 
of  a  1500-volt  continuous-current  road.  The  rolling  stock 
comprises  six  locomotives  and  thirty-one  motor  cars.  Pairs 
of  750-volt  motors  in  series  are  connected  across  the  1500- 
volt  supply.     The  system  comprises  300  miles  of  main  line. 

Although  in  America  there  are  as  yet  no  instances  of  con- 
tinuous-current operation  with  a  pressure  higher  than  2400 
volts,  there  is  already  running  in  England  an  experimental 
line  employing  a  continuous-current  pressure  of  3500  volts. 
This  is  a  3-mile  section  of  the  Lancashire  &  Yorkshire  Rail- 
way. On  this  experimental  line  a  locomotive  equipped  with 
pairs  of  1750-volt  motors  connected  in  series  is  in  operation. 
The  Lancashire  &  Yorkshire  Railway  has  for  several  years 
operated  many  miles  of  its  suburban  lines  with  the  600-volt 
continuous-current  system.  Renewed  attention  will  natur- 
ally be  given  to  this  road  as  the  result  of  this  radical  ex- 
periment with  3500  volts.  It  is  interesting  in  this  connec- 
tion to  note  that  in  1905  Mr.  F.  J.  Sprague  made  the  follow- 
ing statement:  "I  am  prepared  to  engineer  and  carry  to  a 
successful  conclusion  a  continuous-current  installation  at  a 


working  pressure,  even  on  a  third-rail,  of  not  less  than  1500 
volts.  And  I  venture  further  to  affirm  that  1500  volts  is  not 
the  limit  of  practical  continuous-current  operations." 

One  of  the  most  important  electric  railway  events  which 
have  occurred  during  1912  is  the  decision  which  has  recent- 
ly been  made  to  electrify  some  250  route-miles  of  suburban 
and  country  lines  in  and  about  Melbourne,  Australia,  on 
the  1500-volt  continuous-current  system  with  overhead  con- 
tact conductors.  Messrs.  Merz  &  McLellan  were  retained 
by  the  Victorian  government  to  deal  with  the  situation  and 
the  decision  to  employ  the  1500-volt  continuous-cur- 
rent system  was  reached  only  after  carefully  considering 
the  best  tenders  which  had  been  submitted  for  both  the  con- 
tinuous-current and  the  single-phase  systems.  For  this  Mel- 
bourne electrification  some  500  motor  cars  and  a  consider- 
able number  of  locomotives  are  required.  Thus  in  magni- 
tude this  undertaking  eclipses  any  of  the  high-pressure, 
continuous-current  systems  which  have  as  yet  been  installed 
or  even  projected  in  America. 

On  the  European  Continent  there  are  a  good  many  in- 
stances where  the  high-pressure  continuous-current  system 
has  been  adopted.  Several  Budapest  suburban  railways  are 
operated  at  1000  volts.  A  line  between  Cologne  and  Bonn 
has  been  operated  at  1000  volts  for  several  years,  and  the 
individual  motors  are  wound  for  1000  volts  with  a  single 
commutator.  There  are  a  couple  of  dozen  or  more  other 
Continental  railways  which  employ  pressures  of  at  least 
1000  volts. 

An  important  factor  in  the  situation  is  found  in  the  fact 
that  high-pressure  continuous-electricity  equipments  have 
been  supplied  by  most  of  the  leading  manufacturers  of  elec- 
tric-railway machinery.  Messrs.  Ganz  &  Company,  of 
Budapest,  Messrs.  Thury,  of  Genf,  and  Messrs.  Krizik,  of 
Prague,  have  built  the  apparatus  for  a  score  or  more  of 
Continental  railways.  The  Allgemeine  Elektricitats  Gesell- 
schaft,  of  Berlin,  and  Messrs.  Siemens-Schuckert,  also  of 
Berlin,  have  shared  the  task  of  building  the  800-volt  equip- 
ments for  the  Hamburg  Hochbahn.  Messrs.  Siemens- 
Schuckert  equipped  the  1000-volt  railway  from  Cologne  to 
Bonn.  Messrs.  Dick,  Kerr  &  Company,  of  Preston,  Eng- 
land, built  the  3500-voIt  apparatus  for  the  3-mile  experi- 
mental section  of  the  Lancashire  &  Yorkshire  Railway. 
In  America  certain  of  the  high-pressure,  continuous- 
current  roads  have  been  equipped  by  the  Westinghouse 
company.  Most  of  the  roads,  however,  at  present  employ 
General  Electric  apparatus. 

Single-Phase  System 

So  far  as  America  is  concerned,  the  only  single-phase  ex- 
tensions carried  out  during  the  last  four  or  five  years  have 
been  for  the  New  York,  New  Haven  &  Hartford  Railroad 
system.  The  work  done  for  this  railroad  has,  however, 
been  of  an  extensive  character.  Including  the  Westchester 
system  which  has  recently  been  put  into  commission,  and 
including  also  the  projects  now  definitely  in  hand,  the  New 
Haven's  electrical  system  may  be  taken  as  comprising  some 
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500  miles  of  single  track  with  about  150  locomotives  and 
motor  cars.  The  New  Haven's  generating  costs  are  al 
present  high  owing  partly  to  the  very  poor  load-factor  and 
the  low  power-factor.  The  load-factor  will  be  imp] 
when,  as  is  intended,  the  freight  trains  are  also  hauled  l>. 
electric  locomotives. 

The  New  Haven  road  in  America  reminds  one  of  the 
London,  Brighton  &  South  i  oast  Railway  m  England. 
Some  30  route-miles  of  this  latter  railway  are  already  elec- 
trified on  the  ingle  phase  system  and  the  rolling  stock  com- 
prises about  fifty  motor  c  laches.  The  adoption  of  the 
single-phase  system  on  the  Brighton  line  has  been  the  sub- 
ject of  much  criticism.  However,  the  officials  of  the  road 
profess  complete  satisfaction  with  the  results  and  intimate 
their  purpose  ultimately  to  equip  their  entire  railway  for 
electrical  operation.  With  the  exception  of  two  single- 
phase  motor-coaches  supplied  some  years  ago  to  the  Mid- 
land Railway  (and  presumably  still  employed  in  operatin 
a  desultory  service  on  an  obscure  branch  of  the  Midland 
Railway),  no  other  single-phase  railway  apparatus  is  in 
use  in  England.  Furthermore,  although  many  of  the  large 
main-line  railways  are  at  present  earnestly  engaged  in 
planning  for  the  electrification  of  important  sections  of 
their  systems,  there  is  no  reasonable  indication  that  any 
of  these  railways  will  adopt  the  single-phase  system.  Two 
0f  them — namely,  the  Lancashire  &  Yorkshire  Railway  and 
the  Northeastern  Railway — have  already  in  operation  a 
large  number  of  trains  equipped  with  600-volt  continuous- 
current  apparatus,  and  in  so  far  as  any  departure  is  made 
from  this  system,  it  would  appear  that  it  will  be  in  the  di- 
rection of  merely  employing  a  higher  pressure. 

On  sections  of  both  the  London  &  Northwestern  Rail- 
way and  the  London  &  Southwestern  Railway,  electrifi- 
cation plans  for  which  have  recently  been  announced. 
electric  trains  of  the  Underground  Electric  Railways 
Company  of  London  are  already  operated,  and  it  is 
important,  in  developing  a  comprehensive  suburban  system 
for  the  London  area,  that  there  should  be  a  considerable 
interchange  of  running  powers  among  the  several  railways 
serving  London.  The  Undeground  Electric  Railways  Com- 
pany of  London  already  has  a  very  extensive  system,  com- 
prising large  urban  and  suburban  sections  in  and  near 
London  at  present  aggregating  more  than  200  miles  of 
track.    The  entire  service  is  operated  on  the  600-volt  third- 


rail  system,  usually  with  a   fourth  rail   for  the  return,  the 

track  rails  being  required  for  the  automatic  signaling 

tern.     In  view  of  all  these  circumstances,  both  the  London 

&   Northwestern  Railway  and  the   London  &   Southwestern 

e  found  it  desirable  to  use  the  600-volt    system 

for  the  first  instalments  of  their  electrical  service.    The  first 

nents  comprise  in  the  case  of  each  railway  some  75 

miles  of  track  and  about  100  motor  cars.     Each  of  the  two 

ays   is  proposing  to  build  a  25,000-kw  power  house. 

The  London  &  Northwestern  Company's  already  matured 

plans  involve  the  early  equipment  of  a  further  173  miles  of 

track.      There   will   obviously   be   nothing   to   prevent   these 

ys    from   adopting,   on   outlying  sections,  a  working 

pressure  of  1200  volts. 

Thus  the  Brighton  line  in  England  and  the  New  Haven 
line  in  America  are  the  only  large  main-line  railways  in 
their  respective  countries  to  employ  the  single-phase  sys- 
tem for  a  heavy  and  frequent  1  hich  the  suburban 
passenger  traffic  is  an  important  component. 

Three-Phase  System 

A  railway  electrification  system  which  is  peculiarly  ap- 
propriate for  an  infrequent  service  of  heavy  trains.  1 
daily  for  operation  over  roads  with  heavy  grades,  is  the 
three-phase,  which  has  been  rather  neglected  in  most  coun- 
tries. In  Italy,  however,  and  to  a  certain  extent  in  Switzer- 
land, a  considerable  amount  of  rolling  stock  is  operated 
with  three-phase  motors.  The  only  notable  instance  in 
America  is  the  Cascade  Tunnel  section  of  the  Great  North- 
ern Railway.  The  three-phase  locomotives  there  in  use  are 
giving  entire  satisfaction.  An  important  feature  of  the 
three-phase  system  of  railway  electrification  relates  to  the 
availability  of  regenerative  operation  on  down  grades.  The 
simplicity  and  ruggedness  of  the  polyphase  squirrel-cage 
motor,  combined  with  its  unrivaled  compactness,  its  non- 
pulsating  torque,  and  its  low  weight  and  cost,  should  in 
some  cases  render  it  an  attractive  proposition. 

To  sum  up  the  matter  of  systems,  it  may  be  stated,  with 
but  little  likelihood  of  occasioning  any  serious  disagree- 
ment in  America  or  in  England,  that  continuous-current 
equipment  is  usually  much  the  most  appropriate.  It  is  also 
evident  that  by  adopting  a  reasonably  high  pressure  the 
continuous-current  system  is,  to  say  the  least,  at  no  disad- 
vantage  when   contrasted   with   the   single-phase   system. 


Regulation  of  Public  Utilities 

By  William  J.  Hagenah 


EVERY  great  economic  movement  consists  of  three 
well-defined  stages,  namely,  first,  the  period  of  pub- 
lic protest  against  existing  conditions;  second,  the 
period  of  legislation,  and,  third,  the  period  of  readjustment 
to  the  new  legal  status.  The  first  period  in  the  movement 
for  regulation  of  utilities  supplied  the  cause  for  action 
against  the  abuses  of  corporate  power,  excessive  capitaliza- 
tion, franchise  scandals  and  the  occasional  close  relation- 
ship between  local  politics  and  public-service  corporations. 
The  protests  of  citizens  and  civic  bodies  which  grew  out  oi 
this  condition  crystallized  in  the  public  sentiment  which 
marked  the  second  period  and  was  expressed  in  the  public- 
utility  laws  of  Wisconsin,  New  York  and  ncarL  .1  score  oi 
other  states.  This  was  the  period  of  revolution,  when 
radical  doctrines  were  advanced  concerning  the  powi  1 
the  state  to  regulate  such  corporations,  the  character  oi  the 
franchises  through  which  the)  operated  ami  the  limitation 
of  their  profits.  Though  regarding  at  first  with  many 
serious  misgivings  the  public  administration  of  such  laws 
and  their  effect  on  the  utilities,  the  industry  as  a  w 
after  several  years  of  experience  with  regulation,  has  now- 


entered  upon  the  third  stage,  characterized  by  its  readjust- 
ment and  adaptation  to  the  legal  theory  that  a  utility  is  sub- 
ject to  public  control  and  to  the  political  theory  that  the 
public  is  capable  of  regulating  utilities. 

The  year  [912  will  not  be  historic  because  of  the  creation 
of  a  large  number  of  public-service  commissions.  Neither 
will    it    be    remembered    for   the   est V.  of   any   far- 

reaching  doctrine  of  law  or  economics.  The  movement  for 
utility  regulation  has  now  pass  islative  stage.    The 

adoption  of  public  utility  laws  no  longer  excites  national 
comment  because  the  doctrine  of  regulation  has  become  so 
firuilv  established  that  an  increase  in  the  number  of  com- 
ions  is  accepted  as  but  the  natural  and  inevitable  exten- 
sion  of    1   v,  i  olicy.     Neither  do  the  provisions  of 

such  new  statutes  attract  general  attention.  The  law- 
makers who  in  1907  and  [908  framed  the  leading  public- 
utilitv  measures  of  the  country  constructed  so  well  that  the 
latter  day  legislation  has  largely  been  fashioned  after  the 
laws  of  such  states  as  Wisconsin  and  New  York. 

The  work  of  the  public  service  commissions  has  continued 
undiminished  throughout  the  year.     Complaints  concerning 
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inadequate  service  and  excessive  rates  have  been  frequent, 
necessitating  extensive  investigations  along  engineering  and 
accounting  lines.  The  decisions  have  to  a  considerable  ex- 
tent followed  the  precedents  of  earlier  years  and  emphasized 
the  correctness  of  the  opinions  then  advanced.  Certain 
fundamental  principles  have  been  more  generally  recognized 
and  hence  more  firmly  established,  notably  that  competition 
among  public  utilities  is  inconsistent  with  the  theory  of  a 
regulated  natural  monopoly  and  that  the  reasonable  rates 
contemplated  in  utility  regulation  are  predicated  upon  a  rate 
of  return  which  will  encourage  the  development  of  business 
as  opposed  to  the  rate  of  return  which  falls  just  short  of 
confiscation  of  property  as  judicially  defined. 

The  year  1912,  however,  will  always  be  of  historic  im- 
portance, not  because  of  the  growth  of  utility  control,  but 
because  of  the  more  important  reason  that  during  this  year 
the  substantial  results  of  state  supervision  which  have  ac- 
crued during  the  last  five  years  have  become  generally 
apparent  and  the  policy  of  public  regulation  of  utilities 
recognized  as  successful.  Present  conditions  give  definite 
promise  of  the  early  completion  of  the  third  stage  of  the 
economic  cycle,  from  which  the  public  utility  will  emerge 
greater  because  of  its  increased  efficiency,  more  popular 
because  of  the  diversified  ways  in  which  its  service  has 
become  a  public  necessity,  and  more  firmly  established  be- 
cause of  the  confidence  which  it  commands  and  the  result- 
ing distribution  of  its  securities  among  the  investors  of 
relatively  small  means.  Less  than  five  years  ago  the  rapid 
increase  of  regulatory  statutes  was  regarded  with  mixed 
sentiments  of  fear  and  approval.  The  legal  power  to  regu- 
late was  recognized,  but  the  ability  of  a  public  swayed  by 
misconception  and  prejudices  to  lodge  such  power  with  men 
of  trained  minds  and  judicial  temperament  and  to  create 
commissions  which  would  occupy  positions  of  dignity  and 
respect  not  unlike  that  of  a  court  was  seriously  questioned. 
It  was  feared  that  capable  men  could  not  be  secured  for 
such  services,  that  the  commissions  would  become  sub- 
servient to  politics  and  that  capital  would  grow  timid  and 
seek  other  fields  of  investment.  Events  of  19 12  have  proved 
these  fears  to  be  groundless  and  have  justified  the  confi- 
dence in  the  public.  Unfortunately  not  all  those  who  pos- 
sess the  power  to  regulate  public  utilities  are  imbued  with 
the  judicial  spirit  which  their  office  demands,  and  occasion- 
ally decisions  are  rendered  which  give  evidence  that  con- 
siderations of  political  expediency  have  not  been  over- 
looked. Generally  such  conditions  will  be  found  in  the 
first  efforts  at  regulation,  or  may  be  accounted  for  in  the 
same  manner  that  a  popular  but  incompetent  individual  is 
sometimes  elected  to  public  office,  but  on  the  whole  our 
utility-regulating  authorities  are  composed  of  men  who 
fairly  represent  the  sentiment  of  the  public,  and  that  senti- 
ment is  one  which  seeks  to  do  justice. 

The  closing  year  will  therefore  be  remembered  as  the 
period  when  confidence  in  public  regulation  was  established, 
when  the  justice  of  regulatory  statutes  was  generally  ac- 
cepted, and  when  capital  frankly  sought  the  profits  and 
the  protection  which  this  doctrine  affords.  No  other  year 
in  the  history  of  the  industry  has  witnessed  such  gigantic 
strides  in  the  development  and  extension  of  utility  services. 
The  new  capital  invested  in  public  utilities  during  1912  ex- 
ceeds by  far  that  of  any  other  year.  Not  only  is  this  true 
of  American  capital,  but  the  safety  and  general  attractive- 
ness of  the  American  utility  security  has  appealed  to  the 
wealth  of  Europe,  and  the  present  year  has  witnessed  the 
shipment  to  this  country  of  funds  conservatively  estimated 
to  be  in  excess  of  $100,000,000  for  investment  in  public 
utility  issues. 

Not  only  has  this  year  been  marked  by  unprecedented 
activity  in  the  growth  of  public  utilities  but  it  has  witnessed 
the  development  of  the  holding  company  to  a  remarkable 
degree.  Scarcely  a  week  has  passed  during  the  last  year 
that  the  financial  news  has  not  chronicled  the  formation  of 
some  new  holding  company  which  has  absorbed  many  scat- 


tered utilities  and  welded  them  into  one  great  system  under 
a  single  directing  head.  Such  consolidation  has  brought 
to  the  smaller  and  scattered  plants  technical  skill  which  each 
alone  could  not  command.  Capital  has  been  made  available 
for  the  smaller  utilities  because  of  the  efficiency  resulting 
from  the  many  hundreds  of  formerly  isolated  plants  being 
brought  under  the  control  and  direction  of  the  most  ex- 
perienced engineers  and  managers  which  the  industry  af- 
fords and  because  of  the  greater  degree  of  security  which 
a  diversified  investment  provides. 

This  movement  for  concentration  among  utilities  so  con- 
spicuous in  1912  corresponds  to  the  similar  movement  in 
the  field  of  commercial  industries  during  the  period  from 
1897  to  1903.  The  effect  of  the  industrial  combinations  in 
most  cases  was  to  increase  the  cost  of  the  commodities  sold. 
Recent  events  have  shown  that  whatever  profits  resulted 
from  the  economies  made  possible  through  consolidation 
were  not  shared  with  the  public  but  not  infrequently  formed 
the  basis  for  additional  capital  issues.  The  consolidation 
of  public  utilities  under  the  actual  or  potential  supervision 
of  the  state  has  been  attended  with  no  such  results.  It 
has  already  been  the  means  of  installing  the  most  modern 
equipment,  of  greatly  bettering  the  service  in  small  cities 
and  of  extending  it  to  cities  and  communities  to  which  the 
independent  plants  would  not  have  ventured,  and  often  this 
has  been  accomplished  with  a  reduction  in  rates.  Obsolete 
and  inadequate  stations  have  been  reconstructed  or  aban- 
doned for  large  new  central  stations,  and  hundreds  of  miles 
of  transmission  lines  have  been  constructed  to  enable  the 
use  of  such  centralized  energy.  Through  the  medium  of 
high-tension  transmission  systems  many  small  settlements 
along  the  routes  of  the  lines  are  being  supplied  with  service 
equal  to  that  of  the  larger  cities,  while  in  many  states  this 
movement  has  made  it  possible  to  extend  the  benefits  of 
electricity  to  the  agricultural  classes. 

The  rapid  growth  of  the  holding  company  is  an  expres- 
sion of  utility  progress  under  state  regulation.  The  con- 
solidation of  many  properties  will  result  in  greater  uni- 
formity of  methods,  the  standardization  of  equipment, 
abatement  of  discriminations  and  increase  of  publicity  in 
operations,  all  of  which  simplify  the  work  of  regulation. 
The  development  and  ultimate  success  of  the  holding  com- 
pany lies  in  the  direction  which  utility  commissions  have 
sought  to  enforce,  namely,  the  efficiency  and  adequacy  of 
the  service  and  the  reasonableness  of  rates.  The  intelligent 
management  finds  that  the  greatest  profits  result  from  a 
service  beyond  criticism.  The  public  service  commissions 
recognize  that  the  best  service  is  possible  only  with  rates 
which  yield  a  return  attractive  to  capital.  Courts  possessing 
only  judicial  powers  must  regard  the  question  of  reasonable- 
ness of  return  merely  from  the  standpoint  of  confiscation 
of  property.  Public  service  commissions,  on  the  other  hand. 
act  as  legislative  and  administrative  authorities  and  under 
their  wider  scope  of  statutory  power  are  enabled  to  permit 
a  rate  of  return  which  will  produce  the  best  results  for  the 
public  and  at  the  same  time  will  properly  reward  private 
initiative. 

The  year  1912  has  therefore  been  one  of  importance  to 
the  public-utility  industry  as  a  whole.  It  has  been  free 
alike  from  instances  of  corporate  abuse  inclined  to  inflame 
public  sentiment  and  from  radical  legislation  which  would 
discourage  development,  but  it  has  witnessed  the  recognition 
by  both  the  corporations  and  the  public  that  each  is  charged 
with  an  obligation  to  the  other  and  that  when  these  obliga- 
tions are  properly  respected  the  public  will  be  assured 
against  exploitation  and  capital  will  be  safe  from  confisca- 
tion. The  immediate  future  holds  forth  much  work  in  the 
continuation  of  the  reconstruction,  but  so  definitely  is  ulti- 
mate success  assured  that  the  public  utility  industry  is 
progressing  by  rapid  strides.  The  central  fact  of  1912  has 
been  the  public's  appreciation  of  the  needs  of  capital  and 
the  increase  of  the  confidence  of  capital  in  the  public  sense 
<3f  justice. 
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Activities  and   Events  in  the  Electrical  Field- 
Reports  of  Meetings— Commission  Findings,  Etc. 


Transmission  Line  245  Miles  Long  for  Ontario 

The  municipality  of  Windsor,  Ont,  has  contracted  with 
the  Hydro-Electric  Power  Commission  of  Ontario  for  2500 
hp  at  a  rate  estimated  at  not  more  than  $38  a  hp-year.  In 
connection  with  the  contract  the  Hydro-Electric  Commis- 
sion through  its  chairman  has  announced  its  intention  of 
purchasing  a  right-of-way  from  St.  Thomas  to  Windsor 
and  to  have  the  transmission  line  completed  within  a  year. 
At  present  the  110,000-volt  circuits  of  the  Hydro-Electric 
Power  Commission  extend  only  to  St.  Thomas,  which  is 
135  miles  from  Niagara  Falls,  and  the  extension  to  Wind- 
sor will  be  in  the  neighborhood  of  no  miles  long,  so  that 
when  completed  the  line  between  Windsor  and  Niagara 
Falls  will  be  245  miles  in  length,  making  it  one  of  the 
longest  transmission  lines  in  the  world. 


Minimum-Wage   Discussion   at    Boston 

At  the  meeting  of  the  American  Economic  Association 
held  recently  in  Boston  Prof.  Henry  R.  Seager,  of  Colum- 
bia University  and  president  of  the  American  Association 
for  Labor  Legislation,  read  a  paper  entitled  "The  Theory 
of  the  Minimum  Wage."  Prof.  Seager  stated  that  the 
economic  interest  of  society  requires  the  payment  of  living 
wages  to  all  workers,  except  possibly  children  learning 
trades  and  defectives  who  must  be  treated  as  wards  of  the 
state.  In  the  United  States,  he  said,  the  great  majority  of 
interests  pay  such  wages  to  the  great  majority  of  their  em- 
ployees and  starvation  wages  are  found  only  in  exceptional 
circumstances.  The  minimum  wage  will  be  of  distinct 
economic  benefit,  in  his  opinion,  in  curing  the  evils  of  the 
sweatshop  system  and  the  underpayment  of  female  em- 
ployees in  department  stores.  It  would  increase  the  health 
and  efficiency  of  those  employed  in  these  two  kinds  of  in- 
stitutions. It  would  also,  declared  Prof.  Seager,  put  a  stop 
to  exploitation  by  grasping  employers  and  hasten  a  better 
distribution  of  the  labor  force  of  the  country.  Finally,  it 
would  compel  society  to  face  the  problem  of  caring  for  the 
unemployable,  through  insurance  or  pensions  for  those  who 
should  not  be  expected  to  be  self-supporting  and  through 
the  better  distribution  and  industrial  training  of  those  who 
might  be  self-supporting.  The  principal  objections  to  the 
minimum-wage  plan  are  essentially  practical,  but  the  most 
convincing  answer  is  the  fact  that  several  countries  are 
actually  making  minimum-wage  regulations  effective. 


National  Automobile  Show  in  New  York 

The  thirteenth  National  Automobile  Show  will  be  held 
simultaneously  in  Madison  Square  Garden  and  in  the  New- 
Grand  Central  Palace,  New  York  City,  Jan.  n  to  25. 
From  Jan.  n  to  18,  which  is  to  be  known  as  the  Part  I 
period,  pleasure  vehicles  will  be  shown  in  both  buildings, 
and  from  Jan.  20  to  25,  known  as  the  Part  II  period,  com- 
mercial vehicles  will  be  on  exhibition.  Accessories  will 
be  on  display  during  both  weeks.  The  show  is  given  under 
the  auspices  of  the  Automobile  Board  of  Trade,  and  the 
list  of  exhibitors  indicates  that  at  present  there  will  be 
forty-three  makers  of  pleasure  vehicles  and  272  acce^-  1  - 
concerns  at  the  Garden  during  the  first  week,  and  fortv-si\ 


exhibitors  of  complete  pleasure  cars,  twenty-five  displays 
of  motor  cycles  and  more  than  100  accessory  displays  at  the 
Palace.  During  the  second  week  the  Garden  will  house 
twenty-five  companies  showing  complete  lines  of  comnit 
cial  vehicles,  while  at  the  Palace  there  will  be  on  exhibition 
the  house  models  of  forty-one  truck  manufacturers.  Both 
gasoline  and  electric  cars  will  be  on  exhibition  during  both 
weeks. 


Governor  Sulzer  on  Conservation 

In  his  first  message  to  the  New  York  Legislature,  on 
Jan.  1,  Governor  William  Sulzer  stated  that  the  question  of 
the  conservation  of  the  natural  resources  of  the  State  and 
their  development  and  utilization  for  the  benefit  of  all  the 
people  is  a  matter  of  vital  importance  to  the  commonwealth 
and  demands  most  careful  consideration  by  the  Legislature. 
He  contends  that  the  forests  should  be  preserved  by  in- 
telligent forestry  legislation,  the  watersheds  protected  and 
the  powers  of  the  numerous  rivers  utilized  to  the  utmost. 
As  a  people,  he  said,  we  have  always  been  proud  of  our 
ability  to  accomplish  results  and  have  long  boasted  of  our 
magnificent  heritage  of  natural  resources.  During  the  first 
period  of  development,  physical  energies  and  intellectual 
abilities  were  directed  toward  utilizing  the  natural  resources 
of  the  land  and  in  the  haste  to  achieve  immediate  results 
the  wealth  that  seemed  inexhaustible  was  often  wasted. 
When  forests  were  laid  waste,  lakes  and  rivers  began  to 
shrink,  the  power  problem  became  more  insistent,  and 
conservation  became  the  plain  duty  of  the  hour. 


New  Cable  Rates 

On  Jan.  1  a  new  schedule  of  cable  rates,  as  previously 
announced,  was  jointly  placed  in  effect  by  the  Western 
Union  cable  lines  and  the  Post  Office  Department  of  Great 
Britain.  Most  important  in  the  new  schedule  is  the 
twelve-word  cable  letter  which  may  hereafter  be  sent  to  all 
points  in  the  United  Kingdom,  Belgium,  Holland,  Den- 
mark, Austria,  Germany,  France  and  Switzerland  for  j-? 
cents.  This  is  a  substantial  reduction  from  the  existing 
cable  letter  of  twenty  words,  for  which  the  charge  wa> 
$1.50.  Under  the  new  arrangement  5  cents  will  be  charged 
for  each  additional  word,  and  the  telegraph  company  will 
add  a  code  word  designating  whether  the  message  shall 
be  telephoned  or  mailed  at  the  place  of  delivery  without 
extra  charge  to  the  sender.  The  week-end  letter,  for 
which  the  charge  was  $1.50  prior  to  Jan.  1  for  thirty 
words,  will  hereafter  cost  but  $1.15  for  twenty-four  words. 

All  deferred-rate  messages  to  the  United  Kingdo  n  h 
been  reduced  from  12^  cents  to  9  cents  per  word.  The 
deferred-message  rate  to  points  on  the  Continent  and  also 
to  points  in  Africa,  India,  China  and  Iceland  will  remain  at 
12^  cents  per  word,  which  is  half  the  regular  rate.  The 
new  rates,  it  is  said,  are  the  outcome  of  the  agitation  to 
reduce  the  number  of  code  messages  and  encourage  the 
sending  of  messages  couched  in  plain  language.  These 
cable  messages  will  be  received  at  local  offices  of  the  West- 
ern Union  Telegraph  Company  at  any  time  before  mid- 
night and  will  be  delivered  within  twenty-four  hours  after 
their  receipt. 
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A.  I.  E.  E.  Meetings 

A  meeting  of  the  American  Institute  of  Electrical  Engi- 
neers will  be  held  in  the  Engineering  Societies  Building, 
New  York,  on  Jan.  10  under  the  auspices  of  the  power  sta- 
tion committee.  Mr.  B.  G.  Lamme  will  present  a  paper  on 
"High-Speed  Turbo-Alterngtors — Designs  and  Limita- 
tions." 

The  midwinter  convention  of  the  Institute  to  be  held  in 
February  under  the  auspices  of  the  standards  committee 
gives  promise  of  great  interest.  A  large  number  of  papers 
are  being  prepared  under  the  direction  of  Dr.  A.  E.  Ken- 
nelly,  chairman,  and  under  the  special  supervision  of 
Messrs.  B.  G.  Lamme  and  C.  P.  Steinmetz,  of  the  sub- 
committee on  general  revision  of  rules,  and  Messrs.  W.  L. 
Merrill,  Charles  Robbins  and  W.  H.  Powell,  of  the  sub- 
committee on  rating.  The  convention  will  close  with  a 
reception  and  dance  to  be  held  at  the  Hotel  Astor  on  Fri- 
day evening,  Feb.  28. 

At  a  special  meeting  of  the  Institute's  executive  com- 
mittee on  Dec.  18  Mr.  Ralph  W.  Pope  was  appointed  to  fill 
temporarily  the  office  of  secretary,  owing  to  the  sudden 
illness  of  Mr.  F.  L.  Hutchinson. 


N.  E.  L.  A.  Committees  on  Energy  Transmission 

Mr.  W.  N.  Rverson,  chairman  of  the  hydroelectric  and 
transmission  section  of  the  National  Electric  Light  Associa- 
tion, has  completed  the  selection  of  the  section  committees 
which  will  report  to  the  Chicago  convention  in  June.  Mr. 
L.  H.  Conklin,  of  Scranton,  Pa.,  will  serve  as  secretary  for 
the  section.     The  list  of  committees  is  as  follows: 

Operation  of  Transmission  Systems — D.  B.  Rushmore, 
chairman,  Schenectady,  N.  Y. ;  J.  B.  Foote,  C.  S.  Ruffner, 
I.  B.  Mahoney,  P.  W.  Sothman,  Max  Hebgen,  C.  S.  Mc- 
Calla,  R.  M.  Wilson,  J.  C.  Smith,  H.  W.  Buck,  R.  S.  Kolsch, 
F.  B.  H.  Paine. 

Distributing  Lines — P.  M.  Downing,  chairman,  San  Fran- 
cisco, Cal. ;  H.  H.  Cochrane,  W.  R.  Thompson,  Markham 
Cheever,  J.  A.  Lighthipe. 

Receiving  Apparatus — M.  R.  Bump,  chairman,  60  Wall 
Street,  New  York ;  L.  C.  Nicholson,  E.  A.  West,  Prof.  E.  L. 
Corey,  F.  Darlington. 

Irrigation. — C.  H.  Williams,  chairman,  Denver,  Col.; 
L.  P.  Hammond,  O.  G.  F.  Markhus,  J.  C.  Parker,  and  a 
representative   of  the   Pacific    Gas   &   Electric   Company. 


The  Electric  Truck  in  New  England 

At  the  December  meeting  of  the  New  England  Street 
Railway  Club  Mr.  Day  Baker,  president  of  the  Electric 
Motor  Car  Club  of  Boston,  delivered  a  lecture  upon  the 
'atest  advances  in  electric-vehicle  practice,  outlining  fea- 
tures of  the  work  in  New  England  in  particular.  Indus- 
trial concerns  are  rapidly  learning  to  appreciate  this  class 
of  transportation,  which  appears  likely  to  displace  all  other 
forms  of  trackless  service  within  a  radius  of  10  miles  from 
the  starting  point.  One  of  the  largest  users  of  electric 
trucks  in  New  England  is  the  Amoskeag  Manufacturing 
Company,  of  Manchester,  N.  H.  The  installation  of  this 
company  originally  gave  a  great  deal  of  trouble  on  account 
of  snow  and  ice,  but  as  soon  as  the  operators  became  ex- 
perienced in  handling  the  machines  they  found  that  by  the 
application  of  chains  to  the  rear  wheels  and  by  sanding  the 
roadways  where  ice  had  to  be  overcome  the  vehicles  could 
be  forced  to  climb  any  of  the  stiff  grades  in  the  place. 
Each  of  the  2-ton  machines  owned  by  the  company  is 
obliged  to  make  twenty  trips  per  day,  the  course  being  up 
and  down  a  14  per  cent  grade.  After  from  four  to  six 
years'  service  the  machines  are  doing  their  work  with  the 
utmost  success. 


The  Pacific  Mills  at  Lawrence,  Mass..  operate  nine 
electric  trucks  in  their  yard  service.  The  company  re- 
cently stated  that  in  the  first  two  years  of  service  these 
trucks  have  saved  22.5  per  cent  over  the  cost  of  horse 
haulage.  Many  of  the  hauls  are  shorter  than  200  yards. 
With  the  present  increased  experience  of  the  truck  opera- 
tors a  saving  of  20,  per  cent  over  the  cost  of  horse  service 
is  made.  Seven  3.5-ton  machines  are  in  use  at  the  Pitts- 
field  (Mass.)  shops  of  the  General  Electric  Company  in 
hauling  castings  and  finished  machinery.  Twenty-five  ad- 
ditii  nal  machines  will  shortly  be  placed  in  service  in  Bos- 
ton by  the  American  Express  Company  for  short-haul 
wi  rk.  The  Jenney  Manufacturing  Company  of  Boston  has 
found  it  more  profitable  to  deliver  gasoline  around  town  to 
the  local  garages  by  means  of  two  5-ton  electric  trucks 
carrrying  twenty-seven  barrels  each  than  to  use  gasoline- 
driven  machines  for  this  service.  Mr.  Baker  also  referred 
to  the  noteworthy  electrification  of.the  Springfield  (  Mass.  1 
fire  department,  which  is  now  standardizing  on  eighty  cells 
of  battery  to  secure  suitable  speed  and  interchangeability. 
The  Boston  Edison  company  now  has  twelve  electric  road- 
sters in  regular  service  and  some  fifteen  lamp  delivery 
wagons.  The  roadsters  run  about  100  miles  per  charge 
and  can  maintain  a  speed  of  20  miles  per  hour.  Mr.  Baker 
said  that  in  the  near  future  a  guarantee  of  150  miles  in 
seven  hours  is  to  be  expected  and  pointed  out  that  this  will 
enable  a  man  to  ride  practically  all  day  long  at  20  miles 
per  hour. 

Court  Refuses  Long  Acre  Company  Permission  to 
Issue  Bonds 

The  Court  of  Appeals  of  the  State  of  New  York  handed 
down  a  decision  on  Dec.  31  on  a  writ  of  certiorari  obtained 
by  the  New  York  Edison  Company  to  review  an  order  of 
the  Public  Service  Commission  of  the  First  District  author- 
izing the  Long  Acre  Electric  Light  &  Power  Company  to 
issue  $2,000,000  worth  of  bonds.  By  a  vote  of  four  to  three, 
the  court  decided  that  the  Long  Acre  company  has  no  power 
to  issue  bonds  for  the  purpose  of  entering  the  electric-light 
business  in  the  boroughs  of  Manhattan  and  the  Bronx  with- 
out obtaining  first  a  certificate  of  convenience  and  necessity 
from  the  Public  Service  Commission. 

The  Public  Service  Commission  originally  denied  the 
application  of  the  Long  Acre  Electric  Light  &  Power  Com- 
pany for  permission  to  issue  securities  and  also  denied  a 
rehearing.  Thereafter  the  Long  Acre  company  caused  this 
determination  to  be  reviewed  by  a  writ  of  certiorari  issued 
by  the  Appellate  Division  of  the  Supreme  Court.  That 
court  reversed  the  determination  and  referred  the  applica- 
tion back  to  the  commission  for  consideration  and  action. 
The  court  said  in  substance  that  the  reasons  for  the  denial 
of  the  application  by  the  Public  Service  Commission  were 
based  on  the  underlying  proposition  that  there  should  be 
no  competition  in  the  business  of  public  lighting,  as  it  was 
the  just  policy  of  the  State  to  prevent  such  competition. 
The  court  held,  however,  that  there  was  nothing  in  the 
public  service  law  relating  to  gas  and  electric  companies  to 
show  that  the  right  to  determine  whether  such  competition 
should  be  permitted  had  been  delegated  to  the  Public  Service 
Commission.  In  June,  1910,  the  Public  Service  Commissions 
law  was  amended  and  the  section  relating  to  gas  and  electric 
companies  was  re-enacted  so  as  to  give  the  right  to  the  com- 
mission to  determine  the  question  of  public  convenience  and 
necessity.  Subsequently  the  petition  of  the  Long  Acre  com- 
pany was  considered  again  by  the  commission  and  the  New 
York  Edison  Company  appeared  as  an  interested  party  un- 
der the  amendment  of  1910  to  show  that  the  franchise 
claimed  to  be  owned  by  the  Long  Acre  company  was  never 
operated  and  used  according  to  law  and  also  to  show  that  no 
public  necessity  exists  for  a  competing  company.  The 
commission  granted  the  application  of  the  Long  Acre  com- 
pany against  the  objection  of  the  New  York  Edison  Com- 


January  4,  1913 


ELECTRICAL    WORLD. 


31 


pany,  and  the  latter  thereupon  applied  for  a  rehearing  by 
the  commission,  which  was  denied.  The  New  York  Edison 
Company  appealed  to  the  court,  with  the  result  that  by  a 
divided  opinion  the  Appellate  Division  upheld  the  authori- 
zation of  the  issue  of  $2,000,000  bonds  on  certain  condi- 
tions. 

The  New  York  Edison  Company  then  took  the  case  to  the 
Court  of  Appeals,  with  the  result  stated  above.  The  Long 
Acre  company  will  now  have  to  apply  for  a  certificate  of 
convenience  and  necessity  from  the  Public  Service  Commis- 
sion and  meet  the  arguments  of  the  New  York  Edison 
Company  to  the  effect  that  corporations  subject  to  the  pre- 
vailing public-service  regulations  cannot  at  the  same  time 
be  subject  to  competition.  The  New  York  Edison  Company 
contends  that  if  it  is  to  be  regulated  in  the  present  manner 
it  should  be  protected  by  the  State  against  competition  and 
that  if  competition  is  to  be  permitted  it  should  be  relieved 
of  such  regulation  and  allowed  to  meet  competition  in  com- 
petitive districts  at  competitive  rates. 

The  Long  Acre  company  was  incorporated  to  manufacture 
and  distribute  electricity  in  the  boroughs  of  Manhattan  and 
the  Bronx  and  could  put  poles,  wires  and  conduit  on  and 
under  the  streets  with  the  consent  of  the  municipality.  It 
did  not  apply  to  the  Public  Service  Commission  for  per- 
mission to  construct  its  plant,  claiming  that  its  right  to  do 
so  is  superior  to  the  restrictions  imposed  by  the  Public 
Service   Commissions   law. 


Government  Suit  on  Retail  Price  Agreement 

On  Dec.  26  the  federal  Department  of  Justice  filed  suit 
at  Detroit  in  the  District  Court  of  the  United  States  for 
the  Eastern  District  of  Michigan,  Southern  Division, 
against  the  Kellogg  Toasted  Corn  Flake  Company  and  its 
officials,  of  Battle  Creek,  Mich.,  alleging  violation  of  the 
Sherman  law.  The  specific  violation  charged  by  the  gov- 
ernment is  the  agreement  imposed  by  the  Kellogg  company 
on  the  jobbing  trade  to  sell  toasted  "corn  flakes"  contained 
in  a  patented  package  at  a  fixed  price  per  case  and  in  re- 
quiring the  retailers  to  sell  the  product  to  ultimate  con- 
sumers also  at  a  fixed  price  per  package.  According  to 
reports,  the  Department  of  Justice  officials  say  that  this 
suit  is  a  test  case  and  that  it  is  the  first  suit  of  the  kind  in 
which  the  government  centers  its  attack  chiefly  on  agree- 
ments requiring  jobbers  and  retailers  to  sell  at  fixed  prices. 
It  is  alleged  that  the  Kellogg  company  advises  the  jol 
that  if  they  fail  or  refuse  to  observe  the  fixed  price  they 
will  be  cut  off  from  further  supply  and,  furthermore,  gives 
the  retailers  to  understand  that  they  must  sell  each  carton 
and  its  contents  at  10  cents  per  package  or  also  have  their 
supply  cut  off.  The  defendants,  according  to  the  govern 
Hunt's  allegations,  have  invoked  the  patent  laws  and  seek 
shelter  under  the  general  right  to  impose  restrictions  upon 
the  sale  or  use  of  patented  articles,  as  upheld,  for  example. 
in  the  Dick  case. 

The  government  alleges  that  the  Kellogg  company  ob 
tained  by  assignment  a  patent  issued  on  March  i<).  1912, 
to  John  1".  Byrne  for  a  carton,  application  having  been 
filed  Nov.  6,  191 1,  or  about  four  months  earlier.  These 
cartons,  in  which  a  food  product  called  "corn  flakes"  is  dis- 
tributed and  sold,  are  alleged  each  to  bear  the  following 
restriction  : 

"This  package  and  its  contents  are  sold  conditionall  v  In 
us  with  the  distinct  understanding,  which  understanding 
is  a  condition  of  the  sale,  that  the  package  and  contents 
shall  not  be  retailed,  nor  advertised,  nor  offered  for  sale 
at  less  than  10  cents  per  package.  Retailing  the  package  at 
less  than  10  cents  per  package  is  a  violation  of  conditions 
of  sale  and  is  an  infringement  on  our  patent  rights,  and 
renders  the  vendor  liable  to  prosecution  as  an   infringer." 

The  plaintiff  alleges  that  the  carton  was  not  in  fact 
patentable,  in  that  all  its  features  were  old  ;  that  the  value 


of  the  carton  is  insignificant  compared  with  its  contents,  the 
later  being  the  thing  wanted  by  purchasers  while  the  car- 
ton is  purely  incidental ;  that  when  the  defendants  sell  a 
carton  and  its  contents  they  part  with  all  legal  title  thereto 
and  violate  the  act  of  July  2,  1890,  in  imposing  restrictions 
thereon. 

To  the  layman  it  seems  clear  that  the  principle  estab- 
lished by  the  majority  opinion  of  the  United  States 
Supreme  Court  in  the  Dick  case  can  be  extended  so  as  to 
cover  apparently  such  a  case  as  this  one,  even  though  the 
food  product  or  commodity  contained  within  the  package 
has  no  relation  nor  any  apparent  effect  upon  the  patent 
covering  the  package  or  container  itself.  The  position 
taken  by  the  defendants  seems  to  give  ground  to  the  fears 
which  were  raised  by  the  Dick  decision,  that  the  unbridled 
right  to  impose  all  sorts  of  restrictions  on  patented  articles 
would  lead  to  commercial  abuses  of  the  most  burdensome 
and  serious  character.  This  case  raises  sharply  the  issue 
whether  the  patent  laws  can  be  invoked  as  an  adequate 
defense  for  acts  which  would  otherwise  clearly  be  in  vio- 
lation of  the  Sherman  law.  The  course  of  this  suit  will 
therefore  be  followed  with  the  utmost  interest  and  a  de- 
cision  awaited  with   much  eagerness. 


Federal  Investigation  of  the  American  Telephone 
&  Telegraph  Company 

Attorney  General  Wickersham  has  recently  informed  a 
representative  of  the  Electrical  World  that  the  govern- 
ment's investigation  of  the  methods  of  the  American  Tele- 
phone &  Telegraph  Company  and  its  numerous  subsidiaries 
is  practically  completed  and  that  a  decision  has  been 
reached  as  to  whether  a  suit  should  or  should  not  be  insti- 
tuted against  the  company.  What  decision  he  had  re. 
he  would  not  state,  but  indicated  that  when  the  new  ad- 
ministration takes  over  the  reins  of  authority  in  the  De- 
partment of  Justice  it  will  find  itself  confronted  with 
much  new  big  business.  It  is  now  frequently  rumored  in 
Washington  that  the  Attorney  General  has  finally  decided 
to  bring  suit  against  the  "telephone  trust."  alleging  viola 
tion  of  the  Sherman  law. 

Mr.  Wickersham  has  now  before  him  a  mass  of  data  in 
relation  to  the  case  which  has  been  accumulated  by  special 
agents  of  the  Department  of  Justice   following  months   of 
investigation  which  covered  the  whole  country.     The 
ports  make  a  record  almost   as  voluminous  as   that 
Standard  Oil  case.     The  chief  point  which  is  now  sa 
he   under  consideration   is  that  of  determining  whether   or 
not    the   Bell   interests   have   restrained  trade   in   an   illegal 
manner.     This  involves  the  whole  matter  of  telephone  and 
telegraph  service  throughout  the  country,  and  many  inter- 
woven questions  of  a  complex  character,  such  as  whether 
the  Western  Union  Telegraph  Company  is  using  patents  in 
iint    of    trade.      If    the    latter    complaint    reaches    the 
courts,  there  is  said  to  be  involved  a  new  interpretation  of 
the  patent  law  relating  to  a  highly  complicated  situation. 

The    business    relations    of    the    Bell    company    with    the 
Western    Union    Telegraph    Company    form    one    of    the 
subjects   into   which   the   reports  of   the   special   agents 
known  to  have  gone  in  detail,  including  the  prai 
necting  with   the   Western   Union    Telegraph   Companj 

1    calling    by    telephone   and   desiring   to    send    a 
gram."      Alleged    difficulty    on    the    part    of    telephone    sub- 
scribers   and    the    public    generally    in    securing    connection 
with  the  offices  of  the  Postal  Telegraph  Company  is  ai 
matter  under  investigation.     The  reports  ileal,  furthermore, 
with  the   alleged   attempts  of  the   Bell   in'..  •■ire  a 

monopol)  of  the  telephone  field  through  buying  on;  inde- 
pendent telephone  companies  throughout  the  whole  coun- 
try, but  particularly  in  the  Middle  West,  where  the  inde- 
pendent companies  flourished  in  great  number  some  years 
ago  but   are   now  disappearing. 
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Oregon  Electrical  Contractors'  Association 

State  supervision  of  electrical  installations,  closer  co- 
operation between  contractors  and  central-station  men  and 
better  systems  of  credit  and  cost  analysis  were  the  topics 
of  the  first  annual  convention  of  the  Oregon  Electrical  Con- 
tractors' Association,  held  at  Portland,  Dec.  17  and  18. 
Business  sessions  occupied  the  first  day,  and  on  the  second 
the  members  of  the  convention  were  taken  to  the  Estacada 
power  plant  of  the  Portland  Railway,  Light  &  Power  Com- 
pany. Later  an  election  of  officers  was  held,  and  in  the 
evening  the  annual  banquet  took  place.  On  Dec.  19  there 
was  a  rejuvenation  of  the  Sons  of  Jove. 

The  sessions  of  the  convention  were  attended  by  con- 
tractors from  all  parts  of  the  State,  the  audience  at  times 
numbering  nearly  200.  Tuesday's  opening  session  was  held 
in  Moose  Hall,  the  address  of  welcome  being  made  by  Mr. 
Gus  Mosier,  of  the  Portland  bar.  Mr.  J.  H.  Ralston,  re- 
tiring president  of  the  association,  replied  in  well-chosen 
words,  mentioning  the  importance  of  the  contracting  busi- 
ness to  the  electrical  industry  at  large. 

Mr.  George  H.  Dufneld,  of  Utica,  N.  Y.,  special  repre- 
sentative of  the  National  Electrical  Contractors'  Associa- 
tion, opened  the  program,  outlining 
the  history  and  growth  of  the  na- 
tional association  and  showing  its 
value  to  the  contracting  industry  of 
the  country.  The  association  was 
organized  about  twelve  years  ago 
with  only  a  few  members,  and  it  now 
has  over  1200.  It  issues  a  great  deal 
of  matter  of  value  to  contractors  and 
supplies  information  on  accounting, 
standardization,  etc.  Mr.  Dufneld 
stated  that  in  his  travels  he  found 
about  two-thirds  of  the  manufactur- 
ers are  standardizing  their  manu- 
factured goods,  resulting  in  great 
advantage  to  the  contractors.  Mr. 
Dufneld  next  discussed  the  question 
of  price  standards,  bringing  out 
questions  from  the  audience  relative 
to  prices  on  the  Pacific  Coast  and 
why  they  should  be  higher  than  in 
the  East. 

Mr.  F.  D.  Weber,  of  the  Under- 
writers' Equitable  Rating  Bureau, 
who  followed,  said  that  the  Under- 
writers' attention  was  forcibly  called 
to  the  necessity  of  electrical  inspec- 
tion in  1881  by  the  occurrence  of  a 

number  of  electrical  fires  in  the  textile  mills  of  New  Eng- 
land. Immediately  local  rules  were  formulated,  and  from 
these  grew  the  National  Electrical  Code,  which  was  first 
adopted  as  such  in  1896.  The  Underwriters  have  endeav- 
ored with  the  aid  of  other  national  organizations  to  set  a 
standard  below  which  no  workmanship  or  material  should 
fall.  In  connection  with  the  present  work  there  are  main- 
tained in  Chicago  the  Underwriters'  Laboratories,  Inc., 
which  now  dispense  labels  at  the  rate  of  20,000,000  a  year. 

The  things  to  consider  in  devising  a  system  of  inspection 
are,  said  Mr.  Weber:  (1)  The  amount  of  labor  required  to 
place  the  defects  under  a  system — in  the  field  and  in  the 
office.  (2)  Flexibility  of  the  system  regarding  addition  of 
new  defects  and  the  addition  of  new  buildings.  (3)  Sim- 
plicity of  the  office  system,  so  that  one  not  an  electrical 
engineer  can  find  the  defects  on  any  risk.  (4)  Simplicity 
and  ease  of  understanding  for  the  layman  as  well  as  for  the 
electrical  contractor.  (5)  Avoidance  of  mistakes  on  the 
part  of  the  layman  and  contractor  by  double  meaning  be- 
ing attached  to  any  defect  pointed  out.  (6)  Return  of 
proper  certificate  of  correction,  signed  by  the  proper  party, 
as  owners'  or  tenants'  signatures  cannot  be  accepted. 
(7)  Ability  of  formal  notice  to  make  the  proper  impression 


PRESIDENT-ELECT   R.    G.    LITTLER 


on  owners  and  tenants,  so  as  to  get  the  corrections  made 
immediately    without    forcing    them    by    rate    adjustment. 

(8)  A  method  of  protecting  owners  and  tenants  from  the 
operation  of  dishonest  contractors,  by  having  the  con- 
tractors'    statements     of     proper    correction     in    writing. 

(9)  Division  of  responsibility  between  the  contractor,  local 
city  inspector  and  bureau  inspector  for  proper  correction. 

(10)  Means  by  which  to  adjust  rates  without  inspection, 
thereby  giving  honest  correction  of  defects  the  advantage 
of  the  best  rate  possible,  without  at  the  same  time  nullify- 
ing the  original  notice. 

After  luncheon,  Mr.  F.  N.  Averill,  manager  of  the  Fobes 
Supply  Company,  spoke  on  the  relation  of  the  electrical  job- 
ber and  the  electrical  contractor,  urging  them  to  work  hand 
in  hand  in  seeing  that  proper  material  is  installed  so  that 
the  electrical  business  shall  not  fall  into  disrepute. 

Mr.  O.  B.  Coldwell,  general  superintendent  of  the  power 
and  light  department  of  the  Portland  company,  offered  some 
practical  statements  as  a  central-station  man,  and  dwelt 
upon  the  feature  of  co-operation,  declaring  as  essential  to 
the  business  interests  of  the  electrical  industry  that  jobbers, 
contractors  and  central-station  men  should  always  work  in 
close  harmony  with  one  another. 
An  address  on  municipal  inspec- 
tion followed  by  Mr.  Howard  Joslyn, 
city  electrician  of  Seattle,  in  which 
he  described  the  system  in  use  in  his 
city  and  how  effective  it  has  grown 
to  be.  The  public  at  large,  he  in- 
sisted, would  become  much  less  fear- 
ful of  accidents  resulting  from  the 
use  of  electricity  if  it  knew  that  elec- 
trical work  was  installed  and  in- 
spected properly  during  construction. 
Mr.  L.  B.  Smith,  a  local  commer- 
cial credit  manager,  spoke  on  credit 
and  its  utility  in  the  modern  com- 
mercial world.  Closely  bearing  on 
the  same  topic  was  a  paper  by  Mr. 
P.  L.  Proctor,  manager  of  the  Pacific 
Audit  Company,  in  which  the  author 
discussed  cost  and  efficiency.  Mr. 
Proctor  urged  contractors  to  keep 
accurate  and  complete  books,  so  that 
they  might  know  exactly  how  much 
it  cost  to  handle  a  given  piece  of 
work.  This  practice,  he  declared, 
would  not  only  increase  the  efficiency 
of  their  operations  but  would  put 
them  in  a  position  where  they  could 
submit  bids  and  estimates  with  the  full  knowledge  that  they 
would  be  able  to  do  the  work  at  the  price  mentioned  and  at  a 
profit. 

On  Tuesday  evening  the  contractors  were  entertained  at 
a  vaudeville  show.  On  Wednesday  morning  125  members 
of  the  convention  boarded  a  special  trolley  car  to  the 
Estacada  power  plant,  located  35  miles  southeast  of  Port- 
land on  the  Clackamas  River.  After  inspecting  the  station, 
a  luncheon  was  given  at  the  Estacada  Hotel,  Mr.  J.  E. 
Werlein,  special  agent  for  the  Portland  company,  acting  as 
toastmaster. 

Returning  to  Portland,  an  election  was  held  at  which  the 
following  officers  were  chosen  for  the  ensuing  year :  Presi- 
dent, R.  G.  Littler,  Portland;  first  vice-president,  H.  D. 
Lakoro,  Portland;  second  vice-president,  W.  H.  Baker, 
Eugene;  third  vice-president,  John  Vaughn,  Pendleton; 
fourth  vice-president,  L.  E.  Dawson,  The  Dalles;  secretary, 
F.  C.  Green,  Portland ;  treasurer.  J.  R.  Tomlinson,  Port- 
land;  national  director,  R.  G.  Littler;  executive  committee, 
H.  E.  Knight,  Portland. 

In  the  evening  a  banquet  was  held  at  the  Multnomah 
Hotel,  and  on  Thursday  evening  there  was  a  rejuvenation 
of  the   Sons  of   love,  when  forty-two  were  initiated. 
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Federal  Land  Grants  Held  Up 

By  joint  action  of  the  War,  Interior  and  Agricultural 
Departments  on  Dec.  28  extensive  land  patents  of  tjie  In- 
ternational Power  &  Manufacturing  Company,  of  the  State 
of  Washington,  were  held  up  on  the  ground  that  the  com- 
pany was  attempting  to  free  itself  from  all  government 
control  by  securing  patents  to  lands  under  the  guise  of 
mining  claims  or  by  railroad  scrip  filings  in  combination 
with  a  special  dam  license.  It  is  said  that  the  company  was 
planning  to  build  a  series  of  hydroelectric  plants,  which  it 
is  estimated  would  produce  200,000  hp,  having  an  annual 
value  of  upward  of  $5,000,000.  The  power  sites  are  in  the 
so-called  "Z"  Canyon  of  the  Pend  d'Oreille  River,  situated 
partly  in  the  Kaniksu  National  Forest  and  partly  in  a 
power-site  reserve  set  aside  by  President  Taft.  Secretary 
of  the  Interior  Fisher  charges  that  many  so-called  mining 
schemes  have  been  located  along  the  river  in  the  National 
Forest  and  within  the  power-site  reserve,  but  no  attempt 
seems  to  have  been  made  to  press  the  mining  claims  for 
patent,  the  company  apparently  relying  upon  the  special 
act  licensing  its  dam.  The  plans  filed  with  the  War  De- 
partment show  that  the  company  will  use  the  public  lands 
in  the  National  Forest  for  flowage  and  public  lands  in  the 
power-site  reserve  for  the  same  purpose,  and  also  for  a 
right-of-way  for  conduits  and  sites  for  the  power  houses. 
The  mining  claims  had  been  previously  acquired  by  the 
Pend  d'Oreille  Development  Company,  which  also  obtained 
scrip  land  from  the  Northern  Pacific  Railway  and  later 
sold  both  to  the  International  Power  &  Manufacturing 
Company.  Secretary  Fisher  characterized  these  cases  as 
an  example  of  the  methods  used  to  defeat  federal  owner- 
ship. 

New  York  State  Hydroelectric  Scheme 

At  the  last  session  of  the  New  York  Legislature  a  bill 
was  introduced  by  Senator  Bayne  providing  for  a  state- 
wide scheme  of  hydroelectric  development  and  high-tension 
transmission  under  state  ownership  and  operation,  for  the 
purpose  of  selling  electrical  energy  to  municipalities  and 
the  public.  The  proposed  act  was  introduced  as  an  amend- 
ment to  Chapter  647  of  the  Laws  of  1911,  entitled  "An  act 
relating  to  the  conservation  of  land,  forests,  waters,  parks, 
hydraulic  power,  fish  and  game,  constituting  Chapter  65  of 
the  Consolidated  Laws."  It  was  proposed  to  repeal  Article 
VI  thereof  and  enact  a  new  article  in  its  place  covering 
the  general  project  just  mentioned.  The  provisions  of  the 
new  article  stipulated  the  general  powers  and  duties  of  the 
State  Conservation  Commission,  which  would  be  charged 
A'ith  the  administration  of  the  scheme.  The  character  of 
service  to  municipal  corporations,  contracts  for  distribu- 
tion, purchase  or  construction  of  distribution  plants,  con- 
struction of  transmission  lines,  the  letting  of  construction 
contracts,  appropriation  of  property  and  other  allied  mat- 
ters were  covered  in  the  fourteen  sections  of  the  act.  In 
view  of  the  extensive  scope  and  far-reaching  effect  of  such 
a  scheme  if  carried  through,  and  in  further  view  of  the 
agitation  in  favor  of  it  carried  on  by  the  Conservation 
Commission  since  the  adjournment  of  the  last  Legislature, 
it  semis  worth  while  to  give  our  readers  some  account  of 
his  proposed  undertaking  and  the  arguments  advanced  in 
its  behalf. 

General  Features  of  Proposed  State  Project 

The  scope  of  this  state  owned  hydroelectric  undertaking 
was  described  in  a  recent  issue  of  the  Engineering  Magazine 
by  Mr.  A.  H.  Perkins,  who  since  1909  has  been  engaged 
with  the  State  Water  Supply  Commission  and  the  Con- 
servation Commission.  In  its  general  features  the  pro- 
posal is  quite  similar  to  the  hydroelectric  system  recently 
completed  by  the  Province  of  Ontario  and  now  operated 
under  the  management  of  the  Ontario  Hydroelectric  Com- 
mission. 


It  will  be  recalled  that  a  committee  of  the  last  Legis- 
lature made  a  trip  to  Ontario  for  the  purpose  of  inspecting 
the  system  in  operation  there  and  obtaining  first-hand 
information  in  reference  to  its  advantages.  The  Hon. 
Adam  Beck,  chairman  of  the  Ontario  commission,  also  gave 
testimony  regarding  the  system  before  the  legislative  com- 
mittee at  the  State  capital. 

In  order  that  the  original  proposal  contained  in  the  Bayne 
bill  may  be  compared  with  the  Ontario  system,  the  map  of 
the  New  York  scheme  lias  been  reproduced  from  Mr. 
•Perkins'  article  on  the  same  scale  as  a  second  map  show- 
ing the  Ontario  high-tension  distribution  system.  It  will 
be  apparent  at  once  that  the  proposed  New  York  system 
is  much  more  extensive  than  the  Ontario  plant.  Accord- 
ing to  statistics  advanced  by  Mr.  Perkins,  the  present  total 
rating  of  primary  power  plants  of  all  sorts  in  the  State  of 
New  York  is  approximately  4,000,000  hp ;  of  this,  2,200,000 
hp  is  developed  in  central  station  and  railway  generating 
plants,  1,200,000  hp  is  generated  in  steam  power  plants 
situated  in  industrial  establishments,  and  700,000  hp  is 
developed  from  water-powers  utilized  in  manufacturing 
industries.  At  the  present  rate  of  growth  the  power  re- 
quirements of  the  State  will  be  5,000,000  hp  in  1915  and 
7,200,000  in  1920.  The  present  installed  rating  of  steam 
power  plants  in  the  State  is  now  therefore  about  3,300,000 
hp,  but  Mr.  Perkins  estimated  that  no  more  than  2,500,000 
hp  of  this  total  could  be  replaced  by  hydroelectric  power, 
owing  to  the  use  in  some  instances  of  waste  products  for 
fuel  and  also  to  the  use  of  large  amounts  of  steam  in  cer- 
tain industrial  processes,  making  it  possible  to  obtain 
steam-generated  power  as  an  inexpensive  by-product.  He 
estimated  that  the  total  diversity  factor  of  the  different 
individual  demands  for  the  whole  State  would  not  exceed 
50  per  cent,  thus  requiring  but  1,250,000  hp  of  installed 
hydroelectric   capacity. 

In  connection  with  the  map  of  the  proposed  high-tension 
distribution  system,  which  shows  also  the  location  of  the 
proposed  generating  station,  the  installed  rating  of  each 
hvdroelectric  plant  and  the  estimated  requirements  for 
steam  auxiliaries  in  each  instance  are  given  in  Table  I. 
These  nine  developments  have  a  total  estimated  hydroelec- 
tric rating  of  1,669,000  hp,  with  a  total  of  809,000  hp  in 
steam  auxiliary  plants,  and  a  peak  load  rating  of  2,153,- 
000  hp. 

TABLE    I.— RATING    OF    HYDROELECTRIC    PLANTS    AND    PROPOSED 
STEAM    AUXILIARIES 


Niagara  R iver 
St.  Lawrence 

Canal  S 


Black  River 
Oswi 


Ra  ing  of 
Hydroelectric 


Auxiliary 
Steam 


200.000 

1 : 


105,000 
40.000 


Mr.  Perkins  pointed  out  that  the  economic  and  legal 
problems  arising  in  connection  with  a  proposed  develop- 
ment of  this  magnitude  are  very  difficult.  In  justification 
of  the  genera]  scheme  the  following  clause  was  quoted 
from  the  title  of  the  1907  act:  "To  devise  plans  for  the 
progressive  development  of  the  water-pow  ers  of  the  State 
for  the  public  use  under  state  ownership  and  control." 
The  platforms  of  both  political  parties  contained  similar 
declarations  in  the  1910  elections,  and  since  that  time  the 
chief  executive  of  the  State  and  the  Conservation  Com- 
mission have  both  labored  for  the  realization  of  such  a 
State  project  as  that  contemplated  in  the  Bayne  bill  land 
here  described. 
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Uhdei  title   "Cheap   Electricity    for   All"    the    State 

Const  r  (  ommission  has  distributed  copies  of  a  little 

pamphlet  intended  for  popular  consumption,  setting  forth 
in  question  and  answer  form  its  reasons  for  advocating  the 
construction  of  a  comprehensive  hydroelectric  system  under 
state  ownership  and  management.  This  prospectus  is  of 
considerable  interest  and  its  principal  statements  have  been 
abstracted  here  in  order  to  reveal  fully  the  reasons  for 
such  a  tremendous  project  as  that  which  the  people  of  the 
State  have  had  placed  before  them.  The  commission  makes 
at  the  outset  the  sweeping  statement  that  there  is  enough 
undeveloped  water-power  in  the  State  now  going  to  waste 
to  furnish  light  in  every  house  and  supply  power  to  every 
factory.  The  utilization  of  this  power,  it  is  declared,  will 
cut  monthly  electric  bills  in  half  and  make  electric  cooking 
cheaper  than  the  time-honored  coal  range.  Again  it  means 
the  stimulation  of  industry  and  employment  for  more  men 
and  women.  This  vast  power,  being  the  people's  property, 
should  be  developed  for  their  benefit. 

Undeveloped  Water-Power  of  the  State 

The  undeveloped  water-power  is  said  to  be  about  1,500,- 
000  hp,  of  which  the  greatest  amounts  are  at  Niagara  Falls 
and  the  Long  Sault  Rapids  in  the  St.  Lawrence  River. 
Three  companies  are  developing  hydroelectric  energy  on  the 
Canadian  side  at  Niagara,  paying  the  Canadian  government 
a  large  sum  yearly  for  the  privilege,  and  selling  energy  in 
Canada  at  about  half  the  price  charged  in  New  York  State 
for  energy  proceeding  from  the  same  source.  Two  com- 
panies operating  on  the  New  York  side  pay  our  own  govern- 
ment nothing  for  their  privileges.  About  250,000  hp  addi- 
tional can  be  developed  at  Niagara  without  impairing  the 
scenic  grandeur  and  later  on  still  more  can  be  developed  by 
the  use  of  more  efficient  machinery,  more  favorable  loca- 
tions and  regulating  the  flow  of  the  river.  About  1,000,000 
hp  is  developed  at  the  Long  Sault,  but  only  part  of  this 
would  belong  to  the  State. 

In  1907  the  New  York  Legislature  granted  the  entire 
rights  to  the  Long  Sault  site  to  a  company  controlled  by 
the  so-called  "Aluminum  Trust,"  which  is  said  neither  to 
have  yet  done  anything  toward  actual  development  nor  to 
have  obtained  the  necessary  consents  of  the  Ontario  authori- 
ties or  the  United  States  government.  This  grant  is  de- 
clared to  be  the  greatest  single  power  grant  to  a  single 
company  in  a  single  place  on  record  and  the  greatest  power 
monopoly  in  the  State.  It  is  furthermore  said  to  be  under 
investigation  by  the  Attorney-General  of  New  York. 

By  building  storage  reservoirs  on  the  watersheds  of  the 
principal  rivers,  such  as  the  Hudson,  the  Genesee,  etc.,  the 
flood  waters  could  be  controlled  and  much  additional  power 
developed  as  the  result  of  more  uniform  stream  flow.  The 
State  also  owns  about  85,000  hp  developable  along  the  Erie 
and  Barge  Canals,  from  water  by-passed  at  the  locks,  and  at 
dams  and  locks  in  tributary  rivers  and  lakes.  The  State 
now  actually  owns,  in  the  Barge  Canal,  in  reservoir  sites 
and  stream  beds,  about  400,000  hp.  In  regard  to  the  rest  of 
the  undeveloped  power,  it  will  be  necessary  for  the  State  to 
resume  the  right  to  develop  these  powers  by  revoking  the 
franchises  granted  by  the  Legislature  to  various  companies, 
which,  so  far,  have  done  nothing  toward  development,  and 
reimburse  them  for  actual  financial  outlays. 

It  is  proposed  to  develop  these  water-powers  one  at  a 
time,  as  the  demand  arises,  and  transmit  the  energy  there- 
from to  municipalities  at  actual  cost.  This  energy  will  then 
be  retailed  at  actual  cost  for  public,  domestic  and  commer- 
cial service  of  all  kinds.  The  municipalities,  by  vote  of  the 
citizens,  will  enter  into  power  contracts  with  the  State  at 
fixed  annual  prices.  Thirty-year  State  bonds  will  be  sold 
to  pay  for  the  hydroelectric  generating  and  transmission 
system.  Each  contracting  municipality  will  pay  annually 
such  proportional  part  of  the  cost  of  building  the  State 
system  as  will  cover  the  interest,  the  sinking  fund  to  retire 
the  bonds,  the  depreciation,  the  maintenance  and  the  oper- 


ating expense.  The  municipal  payments  will  thus  cover  the 
bond  interest  and  retire  the  bonds  at  maturity.  Further- 
more, each  municipality  will  finance  the  local  distribution 
and  delivery  of  energy  to  its  customers  by  similar  bond 
issues,  under  the  same  general  plan.  Citizens  will  contribute 
nothing  toward  this  project  in  way  of  direct  taxation,  but 
each  municipality  will  pay  the  established  rates  for  public 
lighting,  which  will  be  covered  in  the  general  tax  levy. 

The  commission  declares  this  plan  will  halve  the  cost  of 
house  lighting,  greatly  reduce  the  cost  of  public  lighting, 
and  also  halve  the  cost  of  factory  power  and  motive  power 
for  transportation  systems,  all  with  greater  efficiency  than 
is  possible  under  private  ownership.  Taking  hard  coal  at 
$6.50  per  ton  and  gas  at  80  cents  per  1000  cu.  ft.,  in  New 
York,  electric  cooking  will  be  less  expensive.  In  Ontario 
electric  energy  competes  with  60-cent  gas  for  cooking.  It  is 
even  promised  that  energy  will  be  so  cheap  that  manufac- 
turing can  be  successfully  carried  on  in  workmen's  homes, 
if  desired.  At  present,  it  is  said,  the  small  user  of  power 
is  discriminated  against  and  made  to  pay  a  big  price.  It  is 
also  promised  that  this  scheme  will  make  New  York  the 
world's  manufacturing  center,  building  up  factories  in  rural 
districts  and  relieving  city  congestion.  The  scheme,  so 
the  commission  says,  will  save  $15,000,000  annually  to  elec- 
tric consumers  in  ten  of  the  principal  cities  and  conserve 
20,000,000  tons  of  coal  per  annum.  The  small  communities 
will  be  on  equal  footing,  as  regards  rates,  with  the  densely 
populated  districts. 

It  is  proposed  to  build  a  great  trunk  transmission  line 
along  the  Barge  Canal  from  Niagara  Falls  to  Albany  and 
thence  to  New  York  City,  with  loops  to  every  municipality 
in  the  State.  The  project  will  be  successful,  it  is  argued, 
because  of  what  has  already  been  accomplished  in  Ontario 
under  a  like  plan.  The  latter  system  is  declared  to  have 
been  operating  in  Western  Ontario  for  two  years  and  in 
Ottawa  for  seven,  with  an  interruption  of  not  to  exceed 
thirty  seconds  in  that  time.  Over  300  miles  of  high-tension 
lines  serve  thirty  cities  under  contract,  and  100  more  ap- 
plications are  pending.  That  system  is  also  declared  to  be 
financially  successful  and  to  have  cut  rates  in  half.  Ninety- 
nine  per  cent  of  the  houses  in  Ottawa  are  lighted  by  means 
of  this  cheap  energy,  where  one  inhabitant  in  every  five 
uses  electricity,  compared  with  one  in  twenty  in  Albany  and 
one  in  thirty-five  in  New  York  City.  In  Ontario  the  ordi- 
nary small  house  is  said  to  pay  $1  per  month,  whereas  a 
fourteen-room  house  with  thirty  lamps  pays  $2  per  month 
on  the  average.  The  commission  says  these  are  one-half 
the  New  York  prices. 

In  Ottawa  the  rate  for  continuous  power  is  $22.50  per  hp 
per  annum  and  less  for  summer  season  service  and  for  re- 
stricted use.  In  Toronto,  90  miles  from  the  Falls,  the  city 
purchases  continuous  power  at  $18.50  per  hp  and  sells  ten- 
hour  power  at  $28  per  annum.  In  London,  138  miles  from 
the  Falls,  the  city  buys  at  $28  and  sells  at  $40  per  hp;  where- 
as in  Albany  eight-hour  power  costs  $45  per  hp  up  and  in 
Buffalo,  22  miles  from  the  Falls,  the  city  pays  $25  per  hp. 
The  private  companies  in  Ontario  were  arrogant  in  the  ex- 
treme toward  the  small  consumer,  so  the  commission  savs, 
before  the  government  system  was  established,  but  that  has 
all  passed.  Nearly  all  of  the  private  companies  in  Ontario 
are  declared  to  have  profited  by  state  competition  and  en- 
larged their  business,  instead  of  suffering  any  loss,  financial 
or  otherwise.  By  comparison  with  state  or  municipal  water- 
works and  electric-light  plants,  there  is  nothing  socialistic 
in  the  proposed  state-wide  hydroelectric  system.  Water- 
power  is  a  natural  monopoly  in  itself  and  should  be  in  the 
people's  hands. 

The  commission  claims  that  under  private  ownership  the 
proposed  scheme  would  not  carry  nearly  the  same  measure 
of  public  benefits,  even  under  the  present  administration 
of  the  Public  Service  Commissions  law.  The  case  of  Buffalo 
is  cited  in  proof  of  this  contention,  as  follows : 

"Niagara  Falls  was  to  make  Buffalo  the  great  power  city 
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of  the  country.  By  adroit  corporation  jugglery  Buffalo  is 
supplied  by  local  companies  with  power  generated  by  Cana- 
dian companies.  It  has  appropriated  $35,000  for  hearings 
before  the  Public  Service  Commission  to  get  relief  from 
unreasonable  rates,  and  it  is  claimed  by  the  power  interests 
that  the  Public  Service  Commission  has  no  power  to  regulate 
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FIG.     I — MAP    OF    TRANSMISSION     SYSTEM     OF     HYDROELECTRIC 
POWER  COMMISSION  OF  ONTARIO 

prices  at  Buffalo  because  it  has  no  jurisdiction  over  the  price 
paid  for  power  by  the  local  distributing  companies.  State 
regulation  of  price  cannot  be  either  cheap,  expeditious  or 
effective,  because  it  is  generally  true  that  the  stock  of  most 
private  power  companies  is  entirely  water,  and  yet,  being  in 
the  hands  of  innocent  purchasers,  it 
cannot  be  interfered  with." 

At  the  third  annual  conference  of 
mayors  of  New  York  cities,  held  in 
Utica  June  10,  a  strong  resolution 
was  unanimously  adopted  recommend- 
ing such  a  state-wide  system.  The 
federal  control  of  water-power  in 
Switzerland  is  also  cited,  as  well  as 
the  municipal  and  state  ownership  in 
Germany,  where  electric  energy  is  in 
greater  use  on  the  farms  than  in  any 
other  country  of  the  world.  The  large 
hydroelectric  developments  in  Norway 
and  Sweden  are  cited,  and  it  is  stated 
that  Winnipeg  has  built  its  own  hydro- 
electric system  and  furnishes  electric 
energy  for  cooking  at  the  low  rate  of 
1  cent  per  kw-hr.,  or  one-tenth  the 
price  charged  for  similar  service  in 
New  York  State.  Hydroelectric  sys- 
tems owned  by  the  cities  of  Chicago, 
Los  Angeles  and  Seattle  also  come  in 
for  mention.  It  is  denied  that  politics 
would  creep  into  the  handling  of  the 
proposed  New  York  project  or  dimin- 
ish its  efficiency  in  any  respect,  and  the 
successful  handling  of  other  large 
government  projects  is  quoted  in  the 
resolution  in  substantiation  of  this 
contention. 

On  March  14  last  the  Commissioner  of  Corporations, 
then  Mr.  Herbert  Knox  Smith,  transmitted  to  the  Secre- 
tary of  Commerce  and  Labor  a  most  important  report 
on  "Water-Power  Development  in  the  United  States," 
with  special  reference  to  concentration  of  ownership 
and  control.  Out  of  about  6,000,000  hp  of  developed 
water-power  in  the  whole  United   States,  there  are  some 


4,000,000  hp  in  developments  of  1000  hp  or  over,  and 
of  the  latter  class  a  total  of  about  700,000  hp  is  situated 
in  New  York  State.  On  the  basis  of  75  per  cent  efficiency 
in  development,  without  storage,  the  revised  estimates  of 
the  Geological  Survey  credit  New  York  State  with  a 
potential  water-power  of  1,037,000  hp  minimum  and  1,698,- 
000  hp  assumed  maximum.  The  undeveloped  water-power 
owned  by  concerns  having  ioco  hp  or  over  was  given  as 
193,000  hp;  this  included  no  power  at  the  Long  Sault  Rapids 
of  the  St.  Lawrence.  The  Aluminum  Company  of  America 
was  credited  with  48,000  hp  developed  at  Massena,  on  a 
canal  from  the  St.  Lawrence,  and  48,000  hp  undeveloped. 
Under  the  1910  treaty  Canada  may  divert  36,000  second- 
feet  at  Niagara  and  this  country  20,000  second-feet.  Thi 
total  is  approximately  25  per  cent  of  the  river  flow,  as 
computed  by  government  engineers,  and  if  fully  developed 
would  be  about  equivalent  to  1,300,000  hp.  On  the  Ameri- 
can side  the  Hydraulic  Power  Company  of  Niagara  Falls 
has  an  installation  of  144,000  hp  (and  20,000  hp  undevel- 
oped) and  the  Niagara  Falls  Power  Company  has  118,000 
hp,  making  a  total  of  262,000  hp.  On  the  Canadian  side 
there  are  four  companies,  with  238,000  hp  installed,  or  a 
grand  total  of  500,000  hp  of  installation.  All  the  energy 
generated  on  the  American  side  and  considerable  of  that 
on  the  Canadian  side  is  sold  in  this  country.  In  this  con- 
nection it  may  be  noted  that  Mr.  Perkins  assumed  a  300-ft. 
head  at  Niagara  as  possible,  in  estimating  a  total  develop- 
ment of  540,000  hp  from  20,000  second-feet,  and  allowed 
for  only  160,000  hp  of  present  installation  in  reaching  the 
conclusion  that  380,000  hp  is  still  undeveloped. 

Closing  Comments 

The  Bayne  bill  received  the  support  of  the  Governor  and 
passed  the  Senate,  but  was  not  reported  in  the  Assembly. 
It  appears  on  the  face  of  the  matter  that  the  State  project 
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would  be  independent  of  the  two  Public  Service  Commis- 
sions and  that  enforced  competition  with  central-station 
companies  now  operating  in  the  State  would  be  inevitable, 
whether  warranted  or  not.  No  estimates  of  cost  under  the 
proposed  scheme  either  as  to  investment,  annual  charges  or 
service  rates  have  been  circulated  among  the  taxpayers, 
who  are  bound  to  accept  the   final  responsibility.     There 
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seem  also  to  be  legal  questions  in  connection  with  the  titles 
to  some  of  the  proposed  water-power  sites  yet  to  be  settled, 
involving  perhaps  litigation  or  even  international  arbitra- 
tion. The  plans  from  an  engineering  standpoint,  so  far  as 
announced,  are  also  in  very  rough  form  and  the  estimates  of 
power  available  are  apparently  open  to  revision.  Control 
of  the  flood-waters  of  the  principal  streams  in  the  State 
involves  so  many  serious  questions  that  details  of  each 
proposed  development  should  be  made  public  and  scrutinized 
with  great  care.  There  is  need  for  going  slow  with  such 
a  vast  undertaking  as  this  one  discloses  itself  to  be. 


Public  Service  Commission  News 

New  York  Commission 

The  Public  Service  Commission,  Second  District,  has  au- 
thorized the  New  York  Telephone  Company  to  put  into  ef- 
fect Jan.  i,  1913,  new  rates  for  general  telephone  service  in 
Dunkirk  City.  The  reductions  in  the  annual  rates  will  be 
for  business  direct  line  $12,  two-party  line  $18,  and  for  res- 
idence direct  line  $9,  two-party  line  $6,  four-party  line  $8. 
The  rate  for  farm  lines  served  by  such  central  office  for 
residence  service  is  reduced  $3. 

Connecticut  Commission 

The  first  annual  report  of  the  Connecticut  Public  Utilities 
Commission,  covering  the  period  from  Sept.  9,  1911,  to  June 
30,  1912,  recommends  enactment  of  laws  giving  the  com- 
mission jurisdiction  over  mergers  of  public-service  com- 
panies and  the  right  to  exercise  closer  scrutiny  in  general. 
The  commission  made  the  following  declaration  of  principle 
in  relation  to  the  use  of  surplus  earnings: 

"We  believe  that  the  net  income  and  profits  of  any  public- 
service  company,  after  the  payment  of  reasonable  dividends, 
should  be  used  for  the  improvement  of  the  plant  and  equip- 
ment of  such  company,  rather  than  in  unwarranted  expan- 
sion or  the  acquisition,  management  and  control  of  business 
and  property  more  or  less  foreign  to  the  chartered  purposes 
of  the  parent  company." 

The  commission  also  recommended  an  investigation  of  the 
condition  of  the  water  supply  of  the  State  and  its  con- 
servation. 

New  Jersey  Commission 

The  New  Jersey  Board  of  Public  Utility  Commissioners 
has  just  handed  down  one  of  the  most  important  decisions 
of  its  comparatively  brief  existence,  ordering  a  reduc- 
tion of  the  gas  rates  charged  by  the  Public  Service  Gas 
Company  in  the  Passaic  division  from  $1  net  per  1000 
cu.  ft.  to  90  cents  per  1000  cu.  ft,  effective  on  and  after 
Feb.  1.  The  board  also  recommended  that  the  company 
make  the  same  reduction  throughout  all  of  the  other  di- 
visions in  the  State  where  it  is  now  charging  the  net  rate 
of  $1.  In  determining  the  valuation  upon  which  the  gas 
company  should  be  allowed  a  reasonable  return  the  board 
allowed  $1,025,000  to  cover  intangible  property,  including 
organization,  franchises,  cost  of  establishing  the  business, 
etc.,  whereas  the  company  claimed  a  value  of  $3,091,000. 
Nothing  was  allowed  for  "good  will."  In  respect  to  "going- 
concern  value"  the  board  decided  that  a  public-utility  com- 
pany can  have  an  excess  in  value  over  and  above  the  value 
of  its  tangible  property,  or,  in  other  words,  a  plant  with  a 
business  attached  is  of  greater  value  than  the  mere  plant 
without  the  business.  In  respect  to  franchises  the  board 
stated  that  the  present  policy  of  the  State  is  not  to  allow 
the  capitalization  of  franchises  for  an  amount  in  excess 
of  the  actual  cost  involved  in  obtaining  them.  The  decision 
states  that  the  90-cent  net  rate  will  afford  a  return  of  ap- 
proximately 8  per  cent  on  the  value  of  the  property  as  found 
by  the  board.  This  rate  of  return  is  not  a  precedent  to  be 
applied  indiscriminately  to  other  cases.  The  board  further- 
decided  that  securities  issued  in  mergers,  as  was  done  in 


this  case  by  the  Public  Service  Corporation,  are  not  a 
proper  basis  for  rates.  The  company  contended  that  the 
par  value  of  securities  originating  in  the  merger  of  six  dif- 
ferent gas  and  electric  concerns  in  this  district  in  1899  de- 
termines an  amount  below  which  the  board's  aggregate  val- 
uation should  not  fall.  This  contention  was  expressly  de- 
nied by  the  board,  which  held  that  the  capitalization  result- 
ing from  the  consolidation  was  in  excess  of  the  real  assets. 
Massachusetts   Commission 

The  Gas  and  Electric  Light  Commission  recently  gave  a 
hearing  upon  the  petition  of  the  Gardner  Electric  Light 
Company  for  an  increase  of  capital  stock  by  800  shares.  A 
feature  of  the  hearing  was  an  extended  discussion  of  the 
practice  of  flat-rate  incandescent  lighting  with  excess  indi- 
cators as  conducted  by  the  company.  Mr.  J.  D.  Whittemore, 
local  manager,  stated  that  the  usual  price  of  1  cent  per  watt 
of  connected  load  per  month  applied  to  residence  lighting 
service  in  the  Gardner  district,  the  .customer  also  having  a 
choice  of  meter  service  if  desired.  The  majority  of  con- 
tracts are  made  for  four  25-watt  tungsten  lamps.  Feeders 
are  metered  at  the  station,  there  being  no  meters  on  the 
individual  flat-rate  services.  The  amount  of  flat-rate  energy 
sold  is  estimated  on  the  basis  of  10  cents  per  kw-hr.,  the  line 
losses  being  estimated  by  subtracting  the  sum  of  the  total 
estimated  input  to  flat-rate  installations  and  the  total  me- 
tered input  from  the  combined  readings  of  the  switchboard 
feeder  meters.  The  percentage  of  error  introduced  in  this 
way  is  small,  as  the  number  of  flat-rate  installations  is  still 
a  small  proportion  of  the  total  lighting  installations.  The 
company  maintains  a  flat  rate  of  1%  cents  per  watt  of  de- 
mand per  month  to  stores  open  not  later  than  10  p.  m.  and 
not  more  than  three  nights  a  week.  A  charge  of  3  cents 
net  is  made  for  all-night  lighting  by  doctors.  The  company 
recently  purchased  285  5-amp,  no-volt  excess  indicators  at 
$2,565,  thirty  10-amp  indicators  at  $270  and  five  25-amp 
indicators  at  $70,  transit,  oil,  freight  and  cartage  adding 
$127. 

Among  the  cost  data  presented  at  the  hearing  was  the 
expense  of  building  a  66,000-volt  spur  line  16.8  miles  in 
length  from  the  Connecticut  River  Transmission  Company's 
trunk  line  to  South  Barre,  the  items  being  as  follows: 
Right-of-way,  100  ft.  wide,  and  land  damages,  $9,368.64; 
579  40-ft.  chestnut  poles  with  14-in.  butts  and  9-in.  tops,  in- 
cluding rigging,  stringing  wire  and  clearing  of  right-of-way, 
$23,041.35;  four  special  steel  towers  for  railroad  crossing, 
erected,  $993.58;  wishbone  steel  cross-arms  (6-ft.  equilateral 
triangles),  $3,202.93;  high-tension  insulators  and  pins, 
$5,224.89;  phase  wires,  three  No.  6  copper-clad  steel,  40  per 
cent  conductivity,  $2,616.42;  ground  wire,  one  No.  6  copper- 
clad,  40  per  cent  conductivity,  $870;  telephone  wires,  two  No. 
10  copper-clad,  30  per  cent  conductivity,  $593.16;  ground 
wire  insulators  and  pins,  $87;  telephone  insulators  and  pins, 
$161.45;  sectionalizing  disconnecting  switches,  $505.50; 
junction  tower,  $121.61;  surveys,  engineering,  inspection, 
testing  and  superintendence,  $4,799.44;  telephone  apparatus. 
$276.52;  miscellaneous,  $315.61;  total,  $52,148.10.  or  $3,104 
per  mile. 

Maryland  Commission 

A  demurrer  to  the  petition  for  an  injunction  to  restrain 
the  Public  Service  Commission  and  the  Chesapeake  &  Po- 
tomac Telephone  Company  from  taking  out  the  flat-rate 
telephones  in  Baltimore  was  filed  last  week  in  the  Circuit 
Court  by  the  telephone  company  through  its  attorneys.  Mr. 
William  Cabell  Bruce,  chief  counsel,  on  behalf  of  the  com- 
mission, demurred  to  the  petition  several  days  ago.  The 
petition  was  filed  by  certain  members  of  the  Maryland  Tele- 
phone Protective  Association  and  others. 

Ohio  Commission 

Application  has  been  made  by  the  Lima  Telephone  & 
Telegraph  Company,  Lima,  for  permission  to  purchase  the 
Central  Union  Exchange  in  that  city.  The  price  agreed 
upon  is  $205,000.     This  application  was  accompanied  by  a 
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similar  one  from  the  Central  Union  Telephone  Company. 
The  purchasing  company  also  seeks  authority  to  issue 
$500,000  in  bonds,  of  which  $205,000  will  be  used  to  pay 
for  the  Central  Union  exchange  and  the  remainder  to 
liquidate  debts  and  make  improvements.  The  Lima  Tele- 
phone &  Telegraph  Company  is  capitalized  at  $150,000. 
This  is  perhaps  the  largest  consolidation  that  has  been  ef- 
fected between  Bell  and  independent  companies  since  the 
enactment  of  the  public  service  law  and  the  creation  of  the 
commission.  The  hearing  will  take  place  on  Jan.  22.  It 
has  been  announced  that  rates  for  business  lines  will  be 
increased  from  $3.50  to  $4  per  month,  and  there  are  pros- 
pects that  the  consolidation  will  be  vigorously  opposed  be- 
fore the  commission  for  this  reason.  It  is  said  the  number 
of  subscribers  will  be  increased  to  7000. 

The  Dayton  Power  &  Light  Company  has  applied  for 
permission  to  issue  $100,000  preferred  and  $49,750  common 
stock  to  be  exchanged  for  $100,000  Xenia  Gas  &  Electric 
preferred  at  par  and  $99,500  common  at  50.  This  will  give 
the  Dayton  company  the  entire  stock  capitalization  of  the 
Xenia  company.  It  has  two  large  plants  and  is  reaching 
out  to  larger  territory.  The  acquisition  of  the  Xenia  prop- 
erty will  open  up  a  good  market  for  its  surplus  energy. 
Oregon  Commission 

The  Railroad  Commission  of  Oregon  has  issued  calls  for 
conferences  with  various  public  utilities  throughout  the 
State,  this  being  its  first  act  toward  regulation  of  utilities 
as  provided  in  the  law  passed  by  the  people  in  November. 
On  Friday,  Dec.  27,  a  conference  with  electric  power  and 
light  and  street-railway  companies  will  be  held  at  Salem, 
and  on  Dec.  28  a  conference  will  be  held  with  gas,  water, 
telephone  and  telegraph  companies  at  the  same  place. 

California  Commission 

The  city  of  Palo  Alto,  Cal.,  after  voting  the  control  of  its 
utilities  to  the  California  Railroad  Commission,  complained 
against  the  rates  of  the  Palo  Alto  Gas  &  Electric  Com- 
pany. The  defendant  applied  to  the  Superior  Court  of  Santa 
Clara  County  for  a  writ  of  prohibition  to  prevent  the  com- 
mission from  proceeding  to  hear  the  case,  contending  that 
the  city  trustees  of  Palo  Alto  had  already  fixed  the  rate 
for  the  ensuing  year  and  that  the  Railroad  Commission 
could  not  act  until  the  end  of  that  year.  The  decision  of 
the  Superior  Court  sustained  the  Railroad  Commission, 
enabling  it  to  proceed  with  the  hearing. 

The  commission  has  decided  to  conduct  a  series  of  tests 
in  the  induction  cases  in  which  the  Pacific  Telephone  & 
Telegraph  Company  complained  of  serious  interference  with 
the  operation  of  its  telephone  lines  by  induction  from  high- 
tension  transmission  lines  in  proximity  to  its  wires. 


Current  News  and  Notes 

Exploitation  of  Finland  Water-Powers. — According 
to  a  recent  report,  the  water-powers  of  Finland  are  to  be 
exploited  by  a  Belgian  company  with  a  capital  of  $6,000,000. 

*  *     * 

Telephone  Pension  Scheme  Goes  Into  Effect. — On 
Jan.  1  the  pension  plan  of  the  American  Telephone  & 
Telegraph  Company  and  its  subsidiaries,  as  previously  an- 
nounced on  page  1028  of  our  issue  of  Nov.  16,  became 
effective.  A  ten-million-dollar  fund  has  been  set  aside  to 
provide  for  the  payment  of  benefits. 

*  *     * 

Government  Inventory  of  California  Water  Re- 
sources.— The  results  of  the  work  undertaken  by  the  United 
States  Geological  Survey  in  compiling  an  inventory  of  the 
water  resources  of  the  State  of  California  are  being  pub- 
lished in  six  volumes,  designated  as  Water  Supply  Papers 
295"3°o  inclusive,  notice  of  several  of  which  has  already 


appeared  in  these  columns.  The  first  three  volumes  are 
gazetteers  and  the  last  three  contain  the  results  of  stream- 
flow  measurements. 

*  *     * 

Greater  New  York  Railroads  and  Street  Railroads 
Kill  One  Victim  per  Day. — Reports  of  accidents  on  rail- 
roads and  street  railroads  in  Greater  New  York  for  the 
month  of  November,  1912,  as  made  to  the  Public  Service 
Commission  for  the  First  District,  show  that  the  total  num- 
ber of  accidents  was  5783,  against  5291  in  November  of 
last  year.  Of  these  accidents,  3651  involved  injuries  to  per- 
sons, against  3221  in  November,  191 1.  The  number  of 
killed  was  32,  against  31  in  November  of  last  year,  and  the 
total  number  of  serious  injuries  was  192,  against  216. 

*  *     * 

Increase  in  Patent  Applications. — In  his  annual  report 
the  Commissioner  of  Patents,  Mr.  Edward  B.  Moore,  gives 
the  receipts  of  the  office  for  the  fiscal  year  ended  June  30, 
1912,  as  $2,094,059,  compared  with  $1,987,778  for  the  pre- 
vious year.  The  number  of  applications  for  patents  for  in- 
ventions aggregated  69,236,  against  65,154  for  the  fiscal 
year  ended  June  30,  191 1.  The  commissioner  recommends 
the  establishment  of  the  Patent  Office  as  an  independent 
bureau  of  the  government  and  also  that  a  new  building  be 
erected,  the  present  quarters  being  overcrowded  and  the 
records  in  danger  of  destruction  by  fire. 

*  *     * 

Long  Sault  Water-Power  Grant  Declared  Void. — In 
an  opinion  rendered  by  Attorney-General  Carmody  to  the 
New  York  State  Senate  at  Albany,  Jan.  1,  the  charter 
granted  by  the  Legislature  of  1907  and  signed  by  Governor 
Hughes  authorizing  the  Long  Sault  Development  Company 
to  utilize  the  Long  Sault  Rapids  in  the  St.  Lawrence  River 
is  declared  to  have  been  unconstitutional.  No  power  has 
yet  been  developed  by  the  owners  of  the  franchise,  which 
recently  passed  to  the  control  of  the  aluminum  interests. 
Mr.  Carmody  holds  that  the  grant  contravenes  the  section 
of  the  constitution  inhibiting  the  passage  of  private  privi- 
leges or  franchises,  and  also  that  it  infringes  on  the  state 
forest-preserve  laws. 

*  *     * 

The  Inventors'  League  of  America  Organized. — An 
organization  which  has  tentatively  adopted  the  name  "The 
Inventors'  League  of  America"  was  recently  formed  at  a 
meeting  of  inventors  held  at  the  Stevens  House,  21  Broad- 
way, New  York  City.  Two  meetings  of  the  new  organiza- 
tion have  already  been  held.  At  the  second  meeting  there 
was  a  general  discussion  of  ways  and  means  for  raising 
funds  to  protect  inventors  against  those  who  are  seeking 
unfairly  to  exploit  their  brains  and  labor.  It  was  decided 
to  draw  up  a  prospectus  and  circulate  this  among  pros- 
pective members  and  others  generally  interested  in  the 
movement.  The  temporary  president  of  the  league  is  Mr. 
George  Whigelt,  and  its  membership  includes  Prof.  P.  W. 
Nelson,  of  Pratt  Institute,  and  Messrs.  Edward  S.  Gleason, 
Herman  D.  Sears,   Charles  E.   Smith   and   M.   J.   Langan. 

*  *     * 

Western  Union  Telegraph  Company  Secures  Injunc- 
tion Against  Louisville  &  Nashville  Railroad. — On 
Dec.  28  the  federal  court  at  Louisville,  Ky.,  granted  the  ap- 
plication of  the  Western  Union  Telegraph  Company  for  an 
injunction  to  prevent  the  Louisville  &  Nashville  Railroad 
from  removing  the  telegraph  company's  equipment  from  the 
road.  It  is  said  that  the  Western  Union  Companv  will  now 
push  its  suit  to  condemn  a  right-of-way  along  the  railroad. 
Following  the  announcement  of  the  injunction  counsel  for 
the  railroad  company  asked  that  the  Western  Union  Com- 
pany be  required  to  furnish  a  bond  for  $250,000  to  cover 
possible  damages  and  alleged  indebtedness  for  right-of-wav 
rental  amounting  to  $110,000  for  the  last  three  months. 
Action  on  this  request  was  deferred.  The  present  contro- 
versy between  the  companies  dates  from  the  expiration  last 
August  of  a  contract  for  reciprocal  service. 
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SOCIETY  MEETINGS 
Electrical  Jobbers'  Convention. — The  annual  conven- 
vention  of  the  Electrical  Supply  Jobbers'  Association  will 
be  held  at  the  Lafayette  Hotel,  Buffalo,  N.  Y.,  on  Feb.  n, 
12  and  13.  The  secretary  of  the  association  is  Mr.  Frank- 
lin Overbaugh,  411  South  Clinton  Street,  Chicago  111. 

*  *     * 

Wisconsin  Electrical  Association. — The  fifth  annual 
meeting  of  the  Wisconsin  Electrical  Association  will  be 
held  at  the  Hotel  Pfister,  Milwaukee,  on  Jan.  15  and  16, 
1913.  The  annual  dinner  will  take  place  on  the  evening  of 
the  first  day.  Mr.  Irving  P.  Lord,  of  Waupaca,  is  presi- 
dent of  the  association,  and  Mr.  George  Allison,  Stephen- 
son Building,  is  the  secretary-treasurer. 

*  *     * 

N.  E.  L.  A.  Company  Section  in  St.  Louis.'— At  the 
December  meeting  of  the  Union  Electric  Company  Sec- 
tion of  the  National  Electric  Light  Association  in  St.  Louis, 
Mr.  J.  F.  Dechant,  of  the  Sheldon  School  of  Chicago,  gave 
an  address  on  "The  Science  of  Business  Building."  In- 
strumental music  was  furnished  by  the  Union  Electric 
Orchestra,  while  the  Glee  Club  of  the  company  sang  sev- 
eral selections. 

*  *     * 

Annual  Meeting  of  the  Illuminating  Engineer- 
ing Society. — On  Friday  evening,  Jan.  10,  the  Illuminating 
Engineering  Society  will  hold  its  annual  meeting  at  the 
Aldine  Club,  Fifth  Avenue  Building,  Twenty-third  Street 
and  Fifth  Avenue,  New  York.  A  dinner  at  6:30  p.  m.  will 
precede  the  annual  business  meeting,  which  will  commence 
at  8  o'clock.  Members  who  cannot  attend  the  dinner  are 
urged  to  make  an  effort  to  be  present  at  the  business  meet- 
ing. Chairman  C.  Alfred  Littlefield  anticipates  an  inter- 
esting and  enjoyable  evening  on  this  occasion.  Those  de- 
siring to  attend  the  dinner  should  make  reservation  not 
later  than  Jan.  8  through  Mr.  Littlefield  at  55  Duane  Street, 

New  York. 

*  *     * 

Los  Angeles  Section,  A.  I.  E.  E. — On  Dec.  17  100  mem- 
bers of  the  Los  Angeles  Section,  A.  I.  E.  E.,  the  Electrical 
League  and  the  local  Architects  and  Engineers'  Society 
listened  to  a  lecture  on  "Light,  Color  and  Illumination,"  by 
Mr.  W.  D'A.  Ryan,  of  the  General  Electric  Company,  who 
was  in  the  West  in  connection  with  the  lighting  of  the  twin 
expositions  at  San  Diego  and  San  Francisco  in  191 5.  The 
speaker  was  introduced  by  Mr.  George  A.  Damon,  chair- 
man of  the  Los  Angeles  Section,  A.  I.  E.  E.,  and  spoke  on 
the  subject  of  colors,  lighting  effects,  light  sources,  the 
illumination  of  Niagara  Falls,  the  Hudson-Fulton  celebra- 
tion and  the  Panama  Canal,  telling  also  something  of  the 
plans  for  the  lighting  to  be  used  at  the  California  exposi- 
tions in  1915.    The  lecture  was  illustrated  with  many  lantern 

slides. 

*  *     * 

Economic  Associations  Convene  at  Boston. — The 
American  Economic,  Historical,  Political  Science  and  Sta- 
tistical Associations,  the  American  Sociological  Society  and 
the  American  Association  for  Labor  Legislation  held  a  joint 
convention  at  Boston  from  Dec.  27  to  31,  which  was  largely 
attended  by  industrial  and  political  economists  from  all 
parts  of  the  continent.  Among  the  features  of  the  program 
were  a  discussion  of  the  "Minimum  Wage,"  opened  by  Mr. 
H.  R.  Seager;  a  study  of  the  "Relation  Between  Statistics 
and  Politics,"  by  Mr.  Leroy  D.  Pavey,  of  Babson's  Statistical 
Organization;  "The  Rising  Cost  of  Living,"  by  Prof.  Irving 
Fisher,  of  Yale  University,  and  papers  on  training  for 
industrial  efficiency  by  Messrs.  C.  A.  Prosser,  H.  G.  Valen- 
tine and  others.  Former  President  Theodore  Roosevelt  was 
the  chief  speaker  at  one  of  the  early  sessions,  and  an  after- 
math of  the  gathering  was  a  joint  open  meeting  on  Jan.  1 
of  the  Special  Libraries  Association,  Eastern  District,  and 
the  Boston  Co-operative  Information  Bureau,  whose  pro- 
gram included  visits  to  the  libraries  of  Stone  &  Webster, 


Arthur  D.  Little,  Inc.,  the  Boston  Society  of  Civil  Engi- 
neers and  other  working  book  and  periodical  collections. 
*     *     * 

American  Society  of  Agricultural  Engineers. — At 
the  sixth  annual  meeting  of  the  American  Society  of 
Agricultural  Engineers,  held  in  Chicago  on  Dec.  26,  27  and 
28,  a  new  constitution  was  presented  and  discussed.  The 
object  of  the  society  is  to  promote  the  art  and  science  of 
engineering  as  applied  to  agriculture,  and  considerable  at- 
tention is  devoted  to  the  economical  use  of  energy  in  farm- 
ing operations.  The  testing  of  gasoline  tractors,  for  in- 
stance, had  a  prominent  place  in  the  program  of  the  Chi- 
cago convention.  Prof.  H.  W.  Riley,  of  Cornell  University, 
president  of  the  society,  occupied  the  chair.  In  his  open- 
ing address  he  recommended  the  establishment  of  standards 
and  said  that  one  of  the  features  of  agricultural  engineer- 
ing is  the  designing  of  machinery  that  will  run  in  spite  of 
the  ignorance  of  the  operator.  None,  of  the  papers  dis- 
cussed related  to  electrical  subjects.  Prof.  L.  W.  Chase,  of 
the  University  of  Nebraska,  Lincoln,  Neb.,  was  elected 
president,  and  Mr.  I.  W.  Dickerson,  University  of  Illinois, 
Urbana,  111.,  secretary. 

West  Penn  Electric  Company  Activities. — Covers 
were  laid  for  fifty-six  persons  at  the  fourth  annual  banquet 
of  the  West  Penn  Electric  Company,  held  at  Greensburg, 
Pa.,  Dec.  11.  At  the  regular  monthly  meeting  preceding  the 
banquet  Mr.  W.  R.  Kenney,  superintendent  of  lighting,  pre- 
sided, later  turning  the  meeting  over  to  District  Superin- 
tendent Snite.  Papers  were  read  by  Mr.  E.  I.  Barnard  on 
"Electric  Motors  Versus  Gas  Engines,"  and  by  Mr.  L.  T. 
Jackman  on  "Meter  Reading  and  District  Work."  With 
Mr.  Kenney  as  toastmaster,  responses  were  made  by  Messrs. 

E.  D.  Dreyfus,  statistician ;  H.  P.  Chambers,  superintendent 
of  lighting,  and  T.  S.  Henderson,  manager  of  the  new- 
business  department,  all  of  the  Pittsburgh  office,  and  by  Mr. 

F.  A.  Moesta,  district  superintendent  at  Kittanning,  and 
Mr.  W.  S.  Anderson,  chief  clerk  of  the  Connellsville  office. 
A  score  of  towns  in  western  Pennsylvania,  in  which  the 
West  Penn  Electric  Company  operates,  were  represented, 
including  Brownsville,  Connellsville,  Uniontown,  West  New- 
ton, Scottdale,  Latrobe,  Monongahela,  Charleroi,  Greens- 
burg, Washington,  Canonsburg,  McDonald,  Kittanning, 
Butler,  Waynesburg,  Leechburg,  Saltsburg,  New  Kensing- 
ton and  Sewickley. 

*     *     * 

Annual  Meeting  of  the  Efficiency  Society. — The 
Efficiency  Society  will  hold  its  annual  meeting  at  29  West 
Thirty-ninth  Street,  New  York  City,  Jan.  27  and  28,  and 
the  following  program  has  been  announced :  On  Monday, 
Jan.  27,  following  the  president's  address  a  business  meet- 
ing and  election  of  officers  will  be  held,  a  symposium  on 
organization,  discussion  on  the  necessity  of  charts  of 
organization,  symposium  on  management,  discussion  on 
democracy  in  industry  and  "securing  the  consent  of  the 
governed,"  and  in  the  evening  a  dinner  at  the  Aldine  Club, 
after  which  will  be  held  a  symposium  on  efficiency  in  the 
government  organization,  national,  state  and  municipal,  and 
a  discussion  on  a  readjustment  of  the  governmental  de- 
partments. Tuesday's  program  includes  a  symposium  on 
industrial  relations,  a  discussion  on  the  relations  between 
employer,  employee  and  the  community,  and  in  the  after- 
noon a  symposium  on  industrial  hygiene  and  safeguards 
against  occupational  disease  and  accident,  and  symposiums 
on  safety  in  marine  and  land  transportation,  crowded  build- 
ings, city  conflagrations,  forest  fires,  mines,  dam-protected 
districts  and  freshet  floods.  This  last  session  will  be  illus- 
trated by  moving  pictures  and  lantern  slides  demonstrating 
the  efficiency  obtained  by  conserving  the  human  element  in 
industry.  The  meeting  will  close  at  5.30  p.  m.,  following 
the  final  business  session.  The  secretary  of  the  society  is 
Mr.  H.  J.  F  Porter,  and  the  headquarters  are  at  29  West 
Thirty-ninth  Street,  New  York. 


January  4,  1913 


ELECTRICAL     WORLD 


39 


New  Terminal  Post  Office  in  New  York — I 


Electrical  and  mechanical  equipment,  wiring  and  illumi- 
nation of  the  government  building  over  the  Pennsylvania 
Railroad  yards.     By  L.  B.  Marks  and  J.  E.  Wood  well 


IT  is  safe  to  say  that  the  average  man  has  very  little 
realization  of  the  intricate  problems  involved  in  the 
design  of  the  electrical  and  mechanical  equipment  of 
a  huge  modern  post  office  building.  To  the  average  man 
such  a  building  merely  represents  an  enlargement  of  a 
smaller  building  and  means  simply  more  floor  area  to  pro- 
vide for  additional  employees  and  increased  business. 

The  fact  is,  however,  that  with  the  increase  of  post  office 
facilities  engineering  problems  not  involved  in  smaller 
buildings  arise.  The  handling  of  a  few  thousand  pieces  of 
mail  is  a  simple  matter,  but  the  handling  of  many  millions  of 
letters  and  parcels  each  day  with  accuracy  and  celerity  is 
a  complicated  problem,  involving  the  consideration  not  only 
of  electrical  and  mechanical  machinery  adapted  to  handling 
an  enormous  business  but  also  a  study  of  the  special  prob- 
lems of  heating  and  ventilation,  electric  lighting  and  in- 
stallation of  motors,  elevators,  etc.,  which  come  into  play  in 
the  case  of  large  establishments. 

The  general  idea  of  a  large  post  office  is  perhaps  that  it 
is  a  big  office  building  for  housing  a  large  number  of 
clerks  who  will  receive  and  distribute  the  mail,  whereas 
such  a  building  is  more  likely  to  be  a  gigantic  machine,  with 
complicated  mechanism  for  automatically  handling  hundreds 
of  tons  of  material  daily,  with  all  the  refinements  of  modern 
engineering  devices. 

The  engineering  problems  in  such  a  building  become  all 
the  more  important  when  taken  in  connection  with  the 
terminal   facilities  of  a   great   railroad  station,   and   as  the 


new  United  States  Post  Office  in  Xew  York  City  is  directly 
connected  with  the  Pennsylvania  Railroad  Terminal,  the 
problem  of  handling  the  mails  involves  most  careful  con- 
sideration of  the  terminal  facilities  and  the  co-ordination 
of  the  work  of  the  Post  Office  Department  with  that  of  the 
railroad  company. 

Post   Office   Building 

Erected  of  Milford  granite  in  Roman-Corinthian  style 
of  architecture,  extending  375  ft.  from  Thirty-first  to  Thirty- 
third  Street,  with  its  principal  facade  and  approach  on 
Eighth  Avenue,  the  building  is  perhaps  the  most  imposing 
structure  of  its  kind  in  the  country.  A  broad  flight  of  steps 
spans  a  colonnade  of  twenty  columns  bearing  Corinthian 
capitals,  extending  along  Eighth  Avenue  from  the  north  to 
the  south  pavilion.  For  the  erection  of  the  building,  of 
which  Messrs.  McKim,  Mead  &  White  are  the  architects, 
Congress  appropriated  $4,500,000,  approximately  $800,000 
of  which  will  be  expended  for  the  electrical  and  mechanical 
equipment  including  the  mail-handling  facilities  at  the  Penn- 
sylvania Terminal.  It  is  not  unlikely  that  the  total  volume 
of  business  in  the  building  will  eventually  represent  the 
equivalent  of  an  average  of  over  5,000.000  pieces  of  mail 
matter  daily — about  double  the  present  amount.  The  build- 
ing is  the  largest  terminal  post  office  in  the  United  States 
and  is  the  headquarters  for  the  postal  service  of  the  city  of 
New  York.  It  occupies  a  site  over  the  Pennsylvania  termi- 
nal yards  and  contains  five  floors  and  a  basement. 


FIG.    I NEW    U.   S.    POST  OFFICE   OCCUPYING    TWO    CITY   BLOCKS,     VIEWED     FROM     EIGHTH     AVENUE    AND     THIRTY-THIRD     STREET 
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Both  the  terminal  station  and  the  new  post  office  building 
span  the  tracks  of  the  Pennsylvania  Railroad,  50  ft.  below 
the  street  level.  Mail  bags  are  sent  through  spiral  chutes 
or  elevators  "down  to  a  trucking  subway  extending  under 
the  tracks  nearly  1000  ft.     To  facilitate  the  rapid  transfer 


ground  railway  tracks.  The  mechanism  referred  to  had  to 
be  free  of  all  possibility  of  causing  delay  in  train  move- 
ments or  interfering  with  lines  of  sight  on  signals.  In 
other  words,  a  complex  conveying  machine  had  to  be  in- 
stalled in  waste  underground  space  that  had  already  been 


FIG.     2 UPPER     SKYLIGHT     OVER     MAIN     WORKROOM     ON     FIRST 

FLOOR,     COVERING    33,000    SQ.     FT.     OF    FLOOR     AREA 

of  mail  from  point  to  point  on  the  various  levels  and 
through  the  elaborate  system  of  subways,  a  large  number 
of  electric  motor  trucks  have  been  provided,  each  having  a 
carrying  capacity  of  4000  lb.,  and  plunger  elevators  between 
the  different  levels  have  been  designed  of  sufficient  size 
and  capacity  to  raise  and  lower  these  trucks. 

Such  facilities,  however,  are  not  of  themselves  adequate 
to  provide  for  the  prompt  handling  and  dispatch  of  the 
enormous  quantities  of  mail — 250  to  300  tons,  comprising 
from  12,000  to  16,000  bags,  weighing  from  a  few  pounds  to 
300  lb.  apiece — which  daily  depart  from  and  arrive  at  this 
station.  Since  the  trains  are  moving  quickly  in  and  out  of 
a  very  restricted  underground  trackage  network,  this  im- 
mense mass  of  mail  must  be  handled  with  great  celerity. 


FIG.    4 BUCKET    LIFT    FOR    ELEVATING    INCOMING    MAIL    FROM 

PENNSYLVANIA  RAILROAD  TRAIN   PLATFORM   TO  BUILDING 

reduced  to  the  lowest  practicable  amount  by  the  railroad  and 
building  architects.  A  general  pictorial  section  of  the  termi- 
nal mail-handling  installation  and  equipment  is  shown  in 
the  accompanying  illustration. 

GENERAL  DATA   POST  OFFICE   BUILDING 

Length   of  building  north  and  south,   ft 375 

Length  of  building  east  and  west,  ft 335 

Height  from  basement  to  roof,  ft 109 

dross  cubic  contents  of  building,  cu.   tt 11 ,000,000 

Total  interior  floor  area,  sq.   ft .' 500,000 

Area  of  mailing  platform,  sq.  ft 9,800 

The  working  zone  for  handling  mail  in  the  post  office 
building  comprises  two  narrow  spaces  on  the  first  floor  at 


FIG.    3 — VIEW    IN   MAIN    WORKROOM  ;    33,000    SQ.    FT.    OF   FLOOR 
SPACE    UNDER    ONE    SKYLIGHT 

Therefore  a  mechanism  had  to  be  devised  which  would  be 
not  only  capable  and  reliable  in  operation  but  would  embody 
such  dimensions  as  to  go  into  a  space  cramped  in  the  nature 
of  things  by  the  building  structure  itself — the  latter  being> 
virtually  a  monumental  traffic  gateway  straddling  the  under- 


FIG.     5 STORAGE-BATTERY    TRUCK,    CAPACITY    4OOO    LB.,    SPEED 

6    MILES    PER    HOUR 

basement  levels  extending  north  and  south  and  spanning  the 
Pennsylvania  Railroad  tracks  below  reserved  for  the  postal 
cars. 

The  railroad  mail  service,  coincident  with  the  operation 
of  the  Pennsylvania  railroad  and  train  service,  began  at 
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the  new  terminal  on  Nov.  27,  1910.  Four  train  platforms 
and  six  tracks,  providing  for  a  maximum  of  twenty-^ix 
mail  cars  at  one  time,  were  set  apart  for  the  railway  mail 
service. 

Two  classes  of  machinery  are  provided,  one  for  handling 


unloading  mechanisms,  which  may  be  set  opposite  the  door 
of  any  of  the  cars  of  the  mail  train,  thus  automatically 
unloading  and  transferring  the  mail  through  parabolic  slides 
directly  into  any  one  of  the  mail  cars  for  which  the  appa- 
ratus has  been  set.    Two  belt  conveyors  are  provided  over 


PIG.    6 NEWSPAPER    SLIDE    FOR    C0NVEY- 

■llNG  BAGS  FROM   FIRST  FLOOR   TO 
BASEMENT 


-CHUTE  FOR  DIRECTING  THE    MAIL      FIG.  8 BELT  CONVEYOR  OVER  TRACKS  FOR 

INTO     THE     WAITING  AUTOMATICALLY      UNLOADING      BAGS 

CARS  FROM    BELT   INTO    CHUTE 


the  outgoing  and  one  for  handling  the  incoming  mail.  The 
mail  to  be  dispatched  on  departing  mail  trains  arrives  at  the 
station  in  wagons  which  are  unloaded  on  the  mailing  plat- 
form. Here  the  mail  pouches  are  sorted,  some  of  them 
being  sent  to  the  basement  level  through  spiral  chutes, 
where  they  are  opened  and  the  contents  re-distributed  and 


each  of  the  four  mail  track  platforms,  one  belt  extending 
east  and  one  west  of  the  connecting  spiral  chutes,  which 
are  constructed  with  separate  compartments,  one  for  each 
belt.  By  this  means  two  mail  cars  at  each  of  the  four 
track  platforms  may  be  loaded  simultaneously  by  machinery. 
The  accompanying  diagram  gives  a  key  to  the  arrange- 
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FIG.    9- 


-GENERAL   PICTORIAL   SECTION    OF   THE    MAIL-HANDLING    INSTALLATION    AND  EQUIPMENT    IN    OPERATION    AT   THE   PENN- 
SYLVANIA    TERMINAL 


finally  re-pouched.  The  reassembled  pouches,  together  with 
the  unopened  pouches,  are  then  fed  into  spiral  chutes  which 
deliver  them  to  conveyor  belts  located  over  the  track  plat- 
forms and  above  the  mail  cars,  and  also  to  the  trucking  sub- 
ways.    The  belts  are  provided  with  automatic  trippers  or 


ment  of  the  mail-handling  machinery  and  shows  a  section 
looking  east  and  a  section  looking  north.  Another  diagram 
shows  a  side  elevation  and  plan  of  belt  conveyor  and  bucket 
lift  for  handling  the  incoming  mail.  The  illustrations  show 
the  bucket  lift   for  elevating  the   incoming  mail   from   the 
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train  platform  to  the  basement  and  first  floor  of  the  post 
office  building;  the  belt  conveyor  over  the  tracks  for  auto- 
matically unloading  the  bags  from  the  belt  into  the  chute 
leading  directly  to  the  cars;  a  view  of  this  chute;  a  news- 
paper slide  for  conveying  the  bags  from  the  first  floor  to  the 
basement;  a  view  of  the  assembly  of  the  driving  mechanism 
of  the  bucket  lift,  and  a  general 
view  from  the  track  yard  at  the 
rear  of  the  post  office  building, 
showing  the  mail  conveyor 
structures  in  process  of  erec- 
tion. 

The  supports  for  overhead 
belt  conveyors,  driving  motors, 
etc.,  are  hung  on  the  overhead 
framing  of  the  post  office  build- 
ing above  the  limits  of  train 
clearances,  being  so  disposed  as 
to  avoid  interference  with  lines 
of  sight  of  train  signals. 

One  of  the  salient  features 
of  the  work  was  a  fourfold  sys- 
tem of  spiral  chutes.  This 
system  was  grouped  into  double, 
triple  and  quadruple  chutes,  with 
single  chute  compartments  de- 
signed for  simultaneous  loading  at  the  different  levels  with- 
out interference. 

The  problem  of  designing  suitable  chutes  was  rendered 
extremely  difficult  by  reason  of  the  wide  variation  of  loads, 
ranging  from  that  of  the  small  and  practically  empty  canvas 
bag  to  a  full  bag  of  periodicals  weighing  as  much  as  300  lb. 
The  spiral  curves  are  so  designed  that  the  speed  and  cer- 
tainty of  delivery  of  bags  of  the  two  extremes  in  weight  and 
size  is  regulated  or  controlled  by  centrifugal  force. 

There  are  eight  ■  overhead  belt  conveyors  for  outgoing 
mail.  The  motors  for  these  are  of  the  semi-inclosed  type, 
designed  for  650  volts  direct  current  and  arranged  to  secure 
a  speed  control  of  20  per  cent  above  normal  speed  by  shunt- 
field  control  and  a  decrease  of  20  per  cent  below  normal  by 
added  armature  resistance.    The  motors  are  capable  of  de- 


Track  platform  No.  13:  West  belt,  192  ft.  long  (two  belts 
in  series),  10-hp  motor;  east  belt,  60  ft.  long.  5-hp  motor. 

Track  platform  No.  14:  West  belt,  192  ft.  long  (two  belts 
in  series),  10-hp  motor;  east  belt,  60  ft.  long,  5-hp  motor. 

The  motors  have  drum-type  non-reversible  compound  con- 
trollers, no-voltage,  overload  and  push-button  release   fea- 
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SECTION  AT  ST 


FIG.    10 ARRANGEMENT  OF  MAIL-HANDLING  MACHINERY,  NEW   UNITED  STATES  POST  OFFICE 

AND   PENNSYLVANIA   TERMINAL 


veloping  the  following  rated  horse-powers  when  operating 
at  a  maximum  speed  of  20  per  cent  above  normal : 

Track  platform  No.  4:  West  belt,  73  ft.  long,  5-hp  motor; 
east  belt,  185  ft.  long,  7.5-hp  motor. 

Track  platform  No.  8:  West  belt,  65  ft.  long,  5-hp  motor; 
east  belt,  195  ft.  long,  7.5-hp  motor. 


FIG.     II SECTION    OF    POST    OFFICE,    LOOKING     NORTH 


tures.  The  individual  motor  drive  for  each  of  the  belts 
consists  of  two  reduction  mechanisms  between  the  motor 
and  the  conveyor  belt-driving  pulley.  The  first  reduction 
mechanism  between  the  motor  and  the  countershaft  con- 
sists of  a  Reynolds  silent  chain,  and  the  second  reduction 
between  countershaft  and  driving  pulley  is  made  with  spur 
gears.  The  entire  drive  is  rigidly  mounted  upon  the  struc- 
tural members  supporting  the  conveyors.  The  bearings  of 
the  countershafts  and  the  driving  pulleys  are  of  the  self- 
aligning,  ring-oiling  type  with  renewable  bronze  shells  and 
cast-iron  pedestals.  The  spur  gears  are  of  cast  steel  with 
cut  teeth  of  extra  wide  face,  and  the  pinions  are  of  forged 
steel  cut  from  the  solid.  Beneath  each  motor  is  placed  an 
oil-tight  galvanized-iron  drip  pan. 

A  hand  lever  operates  the  controller  for  bringing  each 
motor  to  the  desired  speed.  In 
case  of  abnormal  load  on  the 
motor  due  to  too  rapid  starting 
or  to  the  clogging  of  the  driving 
mechanism,  the  overload  release 
coil  will  cause  a  solenoid  switch 
to  be  opened,  and  this  switch 
will  not  close  again  until  the 
controller  lever  has  been  re- 
turned to  the  "off"  position. 
Push-button  release  stations  are 
located  along  the  gangway  of 
the  conveyor  structure  for  the 
respective  belts  at  intervals  of 
approximately  40  ft.  By  press- 
ing a  button  at  any  one  of  those 
stations,  the  release  coil  becomes 
energized  and  causes  the  main- 
line suk  in. id  switch  to  be  opened 
in  the  same  manner  as  for  the 
overload  device.  In  the  event 
of  failure  of  the  supply  of  en- 
ergy the  no-voltage  release  fea- 
ture is  brought  into  action, 
opening  the  main-line  solenoid 
switch,  which  protects  the  mo- 
tor from  inrush  of  current  should  the  supply  be  restored 
before  the  controller  handle  is  moved  to  the  "off"  position. 
The  only  manual  operation  required  is  the  setting  of  the 
motor-operated  tripper  and  the  insertion  of  its  spout  into 
the  door  of  the  car.  The  stream  of  pouches  then  pours  in 
at  the  door  of  the  car,  there  to  be  stored  awav. 
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The  motor  drive  of  the  bucket  lift  includes  a  combination 
of  spur  and  bevel  gears,  reducing  the  speed  of  the'650-volt, 
50-hp  motor  from  150  to  4  r.p.m.  for  the  head  shaft  and  the 
main  driving  sprockets. 

The  bucket  lift  motor  is  equipped  with  a  magnetic  self- 
starting  controller  fitted  with  "no-voltage,"  "overload"  and 


FIG.    12 GENERAL    VIEW    FROM    TRACK    YARD    AT    REAR    OF    POST 

OFFICE    BUILDING,    SHOWING    MAIL-CONVEYOR    STRUC- 
TURES IN   PROCESS   OF  ERECTION 

"push-button  release,"  one  at  the  train-platform  level  and 
the  other  located  near  the  motor. 

In  addition  to  the  two  operating  stations  mentioned,  re- 
lease push-buttons  are  located  at  the  train  platform  conveni- 
ent to  the  automatic  loading  stations  for  shutting  down  the 
machinery  in  case  of  emergency.  Immediately  above  each 
of  the  manual  loading  stations  and  the  loading  stations  of 
the  bucket  lift  are  installed  U-shaped  pivoted  bars  extend- 
ing around  the  front  and  sides  of  the  path  of  the  buckets, 
so  that  any  mail  pouches  protruding  beyond  the  front  edge 
or  sides  of  the  bucket  will  raise  the  bars,  which  in  turn  will 
close  a  switch  connected  with  the  push-button  release  cir- 
cuit, thus  shutting  down  the  machinery  and  preventing 
damage  to  the  mail  sacks  or  machinery.  The  bucket  ele- 
vator can  handle   1200  bags  an  hour. 

There  are  two  sources  of  energy  supply  for  operating  the 


a  connection  taken  from  the  third-rail  operating  the  train 
service,  the  feeder  connecting  to  a  distributing  panel,  on 
which  is  mounted  a  double-throw  switch.  This  insures  un- 
interrupted service  for  the  conveyor  motors. 

Operation    of    Mail-Handling    Equipment 
Some  idea  of  the  speed  of  the  mail-handling  apparatus 
may     be     gained     by 
watching  the   loading 
of  one   of   the   heavy 
Western    mail     trains 
which     carries     the 
early    morning   news- 
papers   and     steamer 
mail,  together  with  an 
enormous  quantity  of 
first-class    matter    to 
Western        points, 
amounting    in    all    to 
50    or    60    tons,    com- 
prising from   1500  to 
1800    mail    pouches. 
The     mail      for     this 
train  is  unloaded  from 
the  wagons,  much  of 
it  re-sorted  and  segre- 
gated for  the  different 
cars    and     dispatched 
from    the    station    in 
less  than  three  hours. 
Over  25  tons  is  han- 
dled   during   the    last 
hour,   the  bags  being 
frequently       unloaded 
into  the  cars  at  a  rate 
as    high    as    sixty    a 
minute.    From  the  en- 
trances   in   the   spiral  fig.   14 — front  and  side  elevation 
chutes    the    bags    de-      of   belt  conveyor  and  bucket 
scend     through     t  h  e  lift  for  handling  incom- 

winding    convolutions  ing  mail 

of  the  chutes  continu- 
ing their  journey  along  the  rapidly  moving  belts,  and  finally 
emerge  at  the  door  of  the  car,  almost  noiselessly,  the  entire 
journey  occupying  about  thirty  seconds. 

The  average  daily  weight  of  mail  loaded  on  the  regular 
outgoing  postal  trains  of  the  Pennsylvania  Railroad  and 
1111  duration  of  the  loading  periods  are  shown  on  the  ac- 
companying chart,  each  train  being  designated  by  its  regular 
number.  By  reference  to  the  chart  showing  the  total  weight 
of  mail  loaded  and  time  of  loading  it  will  be  seen  that  about 


FIG.    13— ASSEMBLY    OF   DRIVING    MECHANISM    .if   BUCKET    LIFT       FIG.     15— CHART    OF     LOAD     OF     MAI]     HANDLING     MACHINERY 


mail-handling  motors,  one  consisting  of  separate  feeders 
from  the  main  switchboard  in  the  power  plant,  terminating 
in  a  distributing  tablet  located  in  the  transverse  tunnel  be- 
low the  track  level.  This  distributing  panel  is  fitted  with, 
switches  and  separate  feeders  to  each  of  the  four  groups  of 
conveyor  motors.     The  other  source  of  supply  consists  of 


50  tons  of  mail  are  loaded  on  train  No.  11  and  during  this 
period  over  sixteen  tons  are  loaded  on  train  No.  53.  Si- 
multaneous loading  of  mail  aggregating  over  60  tons  also 
occurs  on  trains  Nos.  19,  55  and  1019. 

In  a  later  issue  will  be  given  a  description  of  the  wiring, 
illumination  and  other  features  of  the  installation. 
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Utilizing  Electrical  Energy  in  the  Construction  of 
Subway  at  Boston 

The  Boston  Transit  Commission  is  busily  engaged  at 
present  in  building  a  new  double-track  subway  which  will 
extend  from  the  Charlesgate  district  in  the  Back  Bay  to  the 
Park  Street  station  of  the  Boston  Elevated  Railway  Com- 
pany's system,  a  distance  of  about  2  miles.  When  com- 
pleted, the  subway  will  establish  an  unobstructed  entrance 
into  the  heart  of  the  city  for  surface  cars  operating  between 
Allston,  Brookline,  Brighton,  Watertown  and  Newton  and 
the  business  center.  Stations  are  to  be  built  near  Massa- 
chusetts Avenue  and  at  Dartmouth  Street,  and  it  is  prob- 
able that  the  running  time  between  the  suburbs  and  Boston 
proper  will  in  consequence  be  reduced  by  seven  or  eight 
minutes  with  the  completion  of  the  subway.  In  order  that 
the  present  rolling  stock  may  be  used  the  subway  is  to  be 
equipped  for  overhead  trolley  service.  The  Hugh  Nawn 
Contracting  Company  of  Boston  is  building  the  first  three 
sections,  which  extend  substantially  from  the  intersection 
of  Commonwealth  Avenue  and  Beacon  Street  to  the  Boston 
Public  Library,  near  Copley  Square.  Advantage  being 
taken  of  the  contractor's  previous  experience  with  electrical 
energy  in  the  construction  of  the  Cambridge  subway  (Elec- 
trical World,  July  28,  1910,  page  199),  electric  lighting  and 
motor  service  is  employed  almost  exclusively  in  the  building 
of  this  very  important  addition  to  the  Boston  underground 
line. 


FIG.     I CONCRETE    MIXING    PLANT 

Electrical  energy  is  supplied  by  the  Edison  Electric  Illu- 
minating Company  of  Boston  and  by  the  Boston  Elevated 
Railway  to  seventeen  motors  having  a  combined  rating  of 
723  hp  and  to  2500  100-watt  incandescent  lamps  which  are 
in  use  in  the  work.  The  motors  range  from  1  hp  to  200  hp 
in  individual  ratings  and  are  in  service  on  the  three  sections 
above  referred  to,  which  occupy  a  total  length  of  about  a 
mile.  The  average  rating  per  motor  is  42.5  hp.  The  appli- 
cations include  the  operation  of  hoists,  pumps,  cableways, 
air  compressors,  woodworking  and  metal-cutting  machinery 
and  the  driving  of  a  large  concrete-mixing  plant.  Rein- 
forced concrete  is  extensively  employed  in  the  construction 
of  the  subway,  and  as  the  latter  traverses  residential  and 
business  districts  of  the  highest  class,  the  substitution  of 
electric  and  pneumatic  equipment  for  the  ordinary  steam- 
driven  type  machines  has  done  much  to  minimize  the  noise, 
dirt,  smoke  and  confusion  usually  associated  with  such  ex- 
tensive undertakings.  With  one  or  two  minor  exceptions, 
all  machinery  used  on  the  work  is  either  primarily  or 
secondarily  driven  by  electrical  energy.  The  subway  is 
being  built  by  the  "open-cut  method,"  and  a  large  part  of 
the  traffic  ordinarily  occupying  Boylston  Street  west  of 
Copley  Square  is  being  temporarily  diverted  to  other  thor- 
oughfares. A  large  amount  of  excavated  material  is  raised 
to  the  surface  by  electric  cranes  covering  hatchways  in  the 
sidewalk  or  roadway,  and  as  the  forces  of  the  contractor 


frequently   work   twenty-four   hours   a   day,   the   load   has 
excellent  characteristics  from  the  central-station  viewpoint. 

Contractor's  Plant 

All  of  the  machines  in  use,  with  the  exception  of  portable 
electric  hoists  and  pumping  equipment  of  moderate  size, 
are  located  in  toe  Charlesgate  district.  The  field  head- 
quarters of  the  contractor  are  located  at  the  so-called  Beacon 


FIG.    2 MOTOR    OPERATING    CONCRETE     MIXER     PLANT 

Street  yard,  at  the  intersection  of  Beacon  Street  and 
Charlesgate  East.  At  this  point  are  situated  a  large  con- 
crete-mixing installation,  a  rod-cutting  shop,  blacksmith 
shop  and  bolt-cutting  shed,  and  a  woodworking  plant.  The 
mixing  plant,  shown  in  Fig.  I,  has  been  arranged  so  that  it 
may  handle  the  material  as  economically  as  possible.  It 
contains  a  belt  conveyor  gallery  leading  to  overhead  bins 
the  storage  capacity  of  which  is  416  tons  of  crushed  rock, 
60  tons  of  sand  and  90  tons  of  stone  dust.  The  bins  are 
located  near  the  top  of  the  frame  structure  shown  in  the 
background  and  discharge  their  contents  into  measuring 
hoppers  connecting  with  a  i-cu.  yd.  concrete  mixer.  The 
outlet  from  this  mixer  is  about  8  ft.  above  the  ground, 
and  from  it  wagons  can  be  loaded  easily.  Stone,  dust  and 
sand  received  on  the  premises  are  dumped  from  wagons 
or  motor  trucks  into  a  hopper  installed  at  the  ground  level, 
over  the  belt  conveyor.  The  belt  ascends  a  17.5-deg.  in- 
cline, at  350  ft.  per  minute.  Its  width  is  18  in.  and  its 
capacity  is  60  cu.  ft.  of  stone  a  minute.  The  installation 
also  contains  a  vertical  cement-bag  conveyor  running  from 
the  ground  to  a  storage  compartment  in  the  building,  from 


FIG.    3 MOTOR    DRIVING    CARPENTER    SHOP 

which  quick  deliveries  can  be  made  to  the  mixer.  About 
ten  bags  a  minute  can  be  handled,  and  the  storage  capacity 
is  about  1800  bags.  The  two  conveyors  and  the  mixer  are 
all  group-driven  by  a  35-hp,  550-volt  direct-current  General 
.Electric  motor  running  at  1200  r.p.m.  The  motor  is  located, 
as  shown  in  Fig.  2,  in  a  separate  compartment  and  is 
mounted  on  a  concrete  foundation.     It  is  belted  to  a  main 
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shaft  equipped  with  pulley  and  clutch  connections  by  which 
any  portion  of  the  plant  can  be  shut  down  without  inter- 
fering with  the  remainder.  The  motor  switch,  starting  box 
and  fuses  are  located  near  the  motor. 
Auxiliary  Shops 
The  carpenter  shop  contains  a  12-in.  joiner,  a  24-in. 
planer,   an   18-in.   circular  saw,  band  saw  and  grindstone, 


FIG.    4 — MOTOR-DRIVEN    SHEAR    AND    PUNCH 

which  are  group-driven  from  a  main  shaft  and  counter- 
shafts operated  by  a  40-hp,  550-volt  Holtzer-Cabot  direct- 
current  motor  running  at  900  r.p.m.  The  motor  is  mounted 
on  a  platform  5  ft.  above  the  floor,  as  shown  in  Fig.  3,  and 
is  equipped  with  a  14-in.  pulley,  from  which  a  7.5-in.  belt 
drives  a  42-in.  main  pulley  in  the  center  of  the  main  shaft. 
Short  stairs  are  provided  to  facilitate  access  to  the  motor 
from  the  floor.  The  starting  box  is  mounted  at  the  rear  of 
the  platform. 

The  bolt-cutting  equipment  consists  of  a  No.  12  Green- 
field bolt  cutter  housed  in  a  small  shed  near  the  carpenter 
shop  and  driven  by  a  5-hp,  550-volt  Westinghouse  series 
motor.  A  short  4-in.  belt  is  used,  enabling  the  motor  to  be 
located  in  a  corner  out  of  the  way  of  the  operator.  The 
blacksmith  shop  is  provided  with  a  forge  blower  driven 
through  a  2-in.  belt  from  a  i-hp,  550-volt  General  Electric 
motor  running  at  1500  r.p.m.  The  motor  is  located  in  a 
cabinet  with  a  removable  cover  giving  access  to  the  com- 
mutator and  brushes.  Fig.  4  illustrates  one  of  the  rod- 
cutting  machines  which  is  installed  in  the  open  with  a  light 
covering  overhead.     Each  machine  consists  of  a  combina- 


FIG.   5 ELECTRIC    CRANE 

tion  shear  and  punch  capable  of  dealing  with  a  maximum 
of  2-in.  stock  and  is  gear-driven  by  a  5-hp,  550-volt  General 
Electric  motor  operating  at  1800  r.p.m.  The  two  machines 
and  the  hand-bending  equipment  in  use  have  handled  over 
32  tons  of  stock  in  eight  hours.  The  motors  are  each  pro- 
vided with  a  starting  rheostat  having  a  no-voltage  release. 
The  lighting  of  the  Beacon  Street  yard  is  provided  by  a 


number  of  100-watt  incandescent  lamps  connected  in  series 
circuits  of  five  each  and  supplied  with  energy  from  the 
same  lines  as  the  motors.  Connection  is  made  with  one  of 
the  railway  company's  overhead  feeders  at  the  yard  en- 
trance, and  a  cut-out  box  containing  a  watt-hour  meter 
fuse  and  main  switch  is  placed  between  the  feeder  and  the 
yard  service.  The  ground  return  is  connected  from  each 
motor  to  the  regular  negative  conductors  of  the  railway 
system. 

Compressor  Plant 

The  air-compressor  plant,  which  is  housed  in  small  tem- 
porary buildings,  is  located  at  the  intersection  of  Common- 
wealth Avenue  and  Charlesgate  West,  near  the  Hotels 
Somerset  and  Canterbury,  in  a  neighborhood  where  a  steam- 
driven  installation  would  be  highly  objectionable.  Two 
Ingersoll-Rand  22-in.  by  13-in.  by  16-in.  compound  com- 
pressors are  installed  in  these  buildings,  in  order  that  they 
may  be  out  of  wind  and  weather,  and  each  supplies  air  at  a 
pressure  of  about  100  lb.  per  square  inch  through  a  6-in. 
delivery  pipe  to  a  tank  4.5  ft.  in  diameter  and  12  ft.  long, 
located  immediately  outside  the  building.  Each  tank  is 
arranged  to  feed  into  a  4-in.  main  leading  to  the  extreme 
eastern  end  of  the  work,  about  a  mile  distant.  A  main  also 
leads  from  the  tanks  to  the  outlet  of  the  subway  about 
500  ft.  from  the  plant.  The  compressed  air  is  used  in  the 
operation  of  hoisting  engines,  pumps,  a  Caniff  grouting 
machine  and  portable  tools  located  at  various  points  in  the 
field. 


FIG.    6 ELECTRICALLY   OPERATED   CABLEWAY 

Each  compressor  has  a  capacity  of  1300  cu.  ft.  per  minute 
at  normal  pressure  and  is  belt-driven  by  a  200-hp,  550-volt, 
three-phase,  60-cycle  General  Electric  induction  motor  of 
the  internal  rheostat  type.  The  motors  are  installed  on 
concrete  foundations  and  operate  at  600  r.p.m.  The  motor 
switches  are  of  the  oil  type,  mounted  on  the  wall  near  each 
unit,  and  provision  is  made  by  means  of  a  double-'! 
switch  to  supply  energy  to  the  motor  from  the  regular 
Edison  440-volt  service  in  case  of  failure  of  the  other 
supply  line.  Normally  energy  is  taken  for  this  plant  from 
the  Boston  Edison  company's  13,200-volt,  three-phase  un- 
derground lines  traversing  the  outer  Back  Bay.  The  trans- 
former house,  built  for  the  contractor,  contains  two 
20-kw  oil-cooled  transformers  which  reduce  the  potential 
from  13,200  volts  to  2300  volts,  and  in  a  separate  compart- 
ment, partitioned  from  the  first  by  an  asbestos-lined  barrier, 
are  100-kva  transformers  of  the  oil-cooled  type,  which  fur- 
ther reduce  the  potential  to  550  volts  for  motor  service. 
Watt-hour  meters  installed  here  register  the  entire  motor 
load.  A  brick  wing  at  one  side  of  the  temporary  substation 
contains  the  cable  terminal  and  high-tension  oil-switch 
equipment,  connection  being  made  to  the  service  mains 
through  an  adjacent  manhole  by  a  short  temporary  under- 
ground lino.  Two  lar.L,rc  ventilators  are  provided  on  the 
roof  of  the  transformer  house  to  facilitate  the  dissipation 
of  heat,  and  a  similar  installation  is  in  service  on  the  roof 
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of  the  compressor  room,  with  risers  at  the  end  of  the  build- 
ing directly  connected  to  the  compressor  intakes. 

Electrically  Driven  Cableway 

•  Near  the  compressor  plant  is  installed  a  cableway  370  ft. 
long,  which  spans  a  small  stream  under  the  bed  of  which 
the  subway  passes.     The  cableway  is  used  in  hoisting  and 


FIG.    7 TYPICAL    DISTRIBUTION    BOX    FOR    LIGHTING 

lowering  material,  handling  waste,  etc.,  in  a  small  basin 
between  Charlesgate  East  and  Charlesgate  West  which  is 
difficult  to  reach  with  teams.  The  towers  are  about  40  ft. 
high,  and  on  the  cableway  a  traveling  bucket  of  i-cu.  yd. 
capacity  is  operated  by  a  37-hp,  440-volt  induction  motor. 
The  motor  is  geared  to  a  hoisting  drum  and  the  equipment 
has  handled  a  maximum  load  of  about  5  tons,  consisting  of 
a  boiler  and  engine  for  pile-driver  service.  Fig.  6  shows 
the  motor  housing  and  a  portion  of  the  adjoining  tower. 

Electrical  energy  is  used  in  a  permanent  pump  well  near 
the  bottom  of  the  subway  invert  at  Charlesgate  East  for 
the  operation  of  pumps  handling  the  drainage  on  each  side 
of  this  point.  The  equipment,  which  is  mounted  in  a  con- 
crete chamber  above  the  well,  consists  of  a  6-in.  horizontal 
centrifugal  pump  directly  connected  to  a  30-hp,  550-volt 
direct-current  Westinghouse  motor ;  a  4-in.  centrifugal 
pump  directly  driven  by  a  15-hp,  550-volt  direct-current 
General  Electric  motor,  and  a  Warren  steam  pump  operated 
by  compressed  air.  The  two  motor-driven  pumps  are  con- 
trolled by  float  switches  attached  to  Cutler-Hammer  start- 
ers. When  the  subwav  is  completed  the  water  from  the 
well  will  be  discharged  into  Muddy  River  and  thence  into 
the  Charles  River  Basin.  A  6-in.  Lawrence  centrifugal 
pump  driven  by  a  40-hp,  550-volt  direct-current  Holtzer- 
Cabot  motor  is  also  installed  in  a  pump  house  on  the  street 
near  the  permanent  chamber  to  handle  ground  water,  part 
of  which  is  directed  to  a  well  to  prevent  it  reaching  the 
subway.  Energy  for  the  operation  of  the  foregoing  pump 
motors  is  normally  supplied  by  the  Boston  Elevated  Rail- 
way Company  through  a  No.  4-0  tap  containing  a  switch 
and  watt-hour  meter  installed  on  the  surface  near  the  pump 


well.  An  emergency  connection  is  also  made  with  the  rail- 
way company's  feeder  lines  near  the  Beacon  Street  yard, 
to  be  used  in  case  of  trouble  on  the  railway  system  in  the 
district  supplying  energy  to  the  former  feeder  circuit. 

Operation  of  Hoists 

Near  the  site  of  the  Massachusetts  Avenue  station  of  the 
subway  two  electrical  hoists,  one  located  on  the  surface  of 
the  highway  and  the  other  in  a  depressed  area  adjacent  to 
the  Boylston  Street  bridge  over  the  Boston  &  Albany  Rail- 
road, are  in  operation.  At  the  former  location  mentioned 
is  a  road  derrick  with  an  1 8- ft.  boom  and  is  operated  by 
a  22-hp,  440-volt,  60-cycle,  three-phase  motor.  The  latter 
is  provided  with  a  revolving  boom  30  ft.  in  length  and  is 
operated  by  a  22-hp,  440-volt  motor  of  the  induction  type. 
A  bull  wheel  in  the  equipment  is  operated  by  5-hp,  440-volt 
induction  motor.  A  portable  stiff-leg  derrick  is  in  use  near 
Hereford  Street  and  is  operated  by  a  20-hp,  550-volt  motor. 
Among  the  other  equipment  in  this  .neighborhood  are  a 
radial  jib  hoist  of  10-ton  lifting  capacity  operated  by  a 
20-hp,  550-volt  direct-current  motor  on  the  hoisting  drum, 
a  5-hp  motor  of  the  same  type  being  used  in  turning  the 
derrick  on  a  vertical  axis,  and  also  a  centrifugal  pump, 
direct-driven  by  a   15-hp,  550-volt  direct-current  motor. 

Energy  is  supplied  for  the  operation  of  the  induction  motors 
and  the  cable  hoist  motors  mentioned  above  from  the  Edi- 
son underground  service.  In  some  cases  armored  cables  are 
used  to  convey  energy  from  the  nearest  distributing  center 
to  the  under  side  of  die  hoist;  in  other  instances  the  feed 
is  taken  from  a  temporary  overhead  line  carried  along  the 
side  of  the  work.  On  the  radial  jib  hoist  the  king-pin  is 
equipped  with  insulated-contact  rings  and  carbon  brushes 
to  facilitate  the  supply  of  energy  while  the  machine  is 
rotated.  Fig.  8  illustrates  the  method  used  in  carrying  the 
three-phase,  440-volt  motor  circuit  under  the  sidewalk  at 
a  point  in  the  Charlesgate  district  where  sheet  steel  piling 
driven  below  the  surface  made  extra  precautions  necessary 
in  handling  the  wires.  The  circuit  is  carried  in  a  3-in. 
suction  hose,  and  the  entrance  of  the  leads  is  fitted  with  a 
temporary  covering  of  tar  paper  to  prevent  the  entrance 


FIG.    8 POWER    CIRCUIT    AT    TEMPORARY    SIDEWALK    CROSSING 

of  water.     This  440-volt  service  is  carried  across  the  Muddy 
River    basin    by    overhead    lines    of    No.   4-0    cross-section. 

Lighting 

Emergency  lighting  is  provided  for  on  Boylston  Street 
by  a  No.  6  feeder  off  which  taps  are  taken  at  intervals  to 
"groups  of  five  lamps.     Energy  thus  used  is  metered  by  the 
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railway  company  at  the  point  where  the  feeder  joins  the 
regular  distribution  system.  The  remainder  of  the  lighting 
energy  in  the  field  is  supplied  from  the  Edison  three-wire, 
1 10/220- volt  direct-current  underground  circuits,  .through 
switch  boxes  typified  in  Fig.  7  and  containing  the  usual 
demand  indicators,  watt-hour  meter  switch  and  fuse  equip- 
ment. Electric  car-heating  equipment  is  used  in  warming 
the  interior  of  a  temporary  oil  house.  The  energy  consump- 
tion for  the  entire  outfit  of  the  contractor  averages  about 
135,000  kw-hr.  per  month  at  present. 


Experiments  with  Umbrella  Antenna 

By  Joseph  O.  Mauborgne 

Recent  experiments  made  at  Fort  Leavenworth,  Kan.,  by 
Field  Company  D,  United  States  Signal  Corps,  under  the 
direction  of  Captain  George  S.  Gibbs,  Signal  Corps,  and 
with  the  assistance  of  the  writer,  with  a  view  to  determining 
the  relative  received  strength  of  wireless  signals,  corre- 
sponding to  various  methods  of  setting  up  the  umbrella 
antenna  and  counterpoise,  resulted  in  the  measurements 
given  below. 

The  "regular  antenna"  and  counterpoise  system  of  the 
Signal  Corps  pack  sets  mentioned  in  this  article  consists  of 
a  four-wire  antenna  of  the  umbrella  type,  supported  by  a 
pole  40  ft.  high,  ribs  of  umbrella  usually  set  up  90  deg. 
apart,  each  wire  85  ft.  long,  and  connected  by  three  in- 
sulators in  series  with  a  guy  rope  150  ft.  long,  which  is  tied 
to  a  pin  in  the  ground,  thus  guying  the  pole.  When  set  up 
in  this  position  the  lowest  ends  of  the  antenna  are  about 
18  ft.  above  the  ground.  The  counterpoise  consists  of  four 
wires  of  a  special  stranded  cable,  each  wire  100  ft.  long, 
rubber-insulated,  laid  upon  the  ground,  outer  ends  insulated 
from  ground  and  inner  ends  all  joined  electrically  and  con- 
nected to  the  sending  apparatus  by  a  short  lead  of  the  same 
insulated  cable.  Normally  this  counterpoise  is  spread  out 
so  that  each  wire  of  the  counterpoise  is  directly  under  one 
of  the  antenna  wires.  It  will  be  observed  that  this  is  not 
really  a  counterpoise  but  a  capacity  ground. 

For  the  purpose  of  the  measurements  recorded  herein 
(except  in  the  last  case,  when  only  a  hand  generator  was 
used)  both  storage  batteries  and  small  hand  generators  were 
alternately  used  as  the  source  of  energy  for  the  sending  set. 
which  was  the  regular  1909  model  Signal  Corps  pack  radio 
set.  This  sending  station  was  set  up  about  5  miles  from 
the  radio  station  of  the  Army  Signal  School,  where  there 
was  installed  in  series  with  the  telephone  receivers  of  an 
inductive  receiving  set  a  fairly  sensitive  reflecting  gal- 
vanometer, the  deflections  of  which  were  considered  to  be 
proportional  to  the  sound  in  the  telephone  receivers,  since 
both  strength  of  received  signals  and  deflection  of  gal- 
vanometer are  proportional  to  the  square  of  the  current 
through  the  telephone  receiver  and  galvanometer  respec- 
tively. No  arrangement  was  made  actually  to  measure  tin- 
strength  of  the  received  current  in  these  tests.  With  the 
sending  station  emitting  constantly  and  regularl)  the 
American  Morse  signals  "VL,"  the  receiving  observer  took 
the  average  deflection  over  sending  periods  of  three  minutes 
for  each  test,  deflections  of  the  galvanometer  being  read  at 
the  end  of  each  "L"  made  by  the  sending  station.  A  Pyron 
detector  was  used  at  the  receiving  station,  and  its  adjust- 
ment and  the  adjustment  of  the  receiving  apparatus  to 
resonance  were  not  varied  during  the  tests  on  any  par- 
ticular day.  Tests  were  made  on  two  different  days,  and 
hence  with  two  different  adjustments  of  the  detector,  which 
accounts  for  the  difference  in  strength  of  received  signals 
obtained  on  different  days. 

Three  different  experiments  were  made  in  the  following 
manner : 

First:  To  determine  the  relative  sending  efficiency  of  the 
umbrella  antenna  and  counterpoise  system  as  a  radiator, 
when  used  normally  as  described  above,  and   again,  every- 


thing else  remaining  the  same,  when  the  counterpoise  was 
rotated  so  that  its  horizontal  projection  made  an  angle  of 
45  deg.  with  the  horizontal  projection  of  the  aerial  wires. 

Second:  To  determine  the  relative  sending  efficiency  of 
an  tight-wire  antenna  of  the  same  natural  period  as  the 
four-wire  anb 

I  lull:  l«i  determine  the  relative  sending  efficiency  of  a 
regular  antenna  and  counterpoise  system  set  up  in  the 
normal  way,  as  compared  with  the  same  aerial  when  the 
antenna  wires  are  guyed  further  out  so  as  to  result  in  a 
"flat-top"  umbrella. 

Fourth:  The  relative  efficiency  when  the  ends  of  the 
antenna  wire  of  the  normal  set  are  lowered  to  within 
3  ft.  of  the  ground. 

Case  1.  Normal  set-up.  Four-wire  antenna,  outer  ends 
of  antenna  wires  18  ft.  above  ground  and  counterpoise 
coinciding  with  horizontal  projection  of  antenna  wires. 
The  average  strength  of  signal  (galvanometer  deflection) 
was  11.62. 

Case  2.  Normal  set-up  except  that  each  counterpoise 
w  ire  was  moved  from  its  position  directly  under  an  antenna 
wire  to  a  position  half  way  between  two  adjacent  aerial 
wires.  The  average  strength  of  signal  was  then  13.2,  or  a 
gain  of  14.45  Per  cent  over  Case  1.  On  July  9  another  test 
was  made,  and  an  average  reading  of  7  was  obtained  for 
the  normal  set-up,  against  8.43  as  the  average  reading  for 
the  arrangement  with  counterpoise  wires  removed  45  deg. 
from  the  horizontal  projection  of  the  antenna  wires.  This 
was  a  gain  of  20.4  per  cent,  or  an  average  of  1743  per  cent, 
as  the  result  of  the  I  ments. 

Case  3.  Eight-wire  antenna  on  40-ft.  pole,  wires  each 
65  ft.  long.  This  gave  the  antenna  system  the  same  natural 
period  as  that  of  the  four  wire  antenna  normally  used. 
Length  of  supporting  antenna,  170  ft.;  height  of  lowest 
ends  of  antenna,  29  ft.  A  normal  counterpoise  was  em- 
ployed in  the  usual  arrangement.  The  average  strength  of 
received  signals  was  13.32,  or  an  increase  over  the  four-wire 
antenna  of  Case  1  amounting  to  14.63  per  cent. 

Case  4.  Regular  four-wire  antenna  and  counterpoise, 
with  normal  set-up;  height  of  outer  ends  of  antenna, 
18  ft.  In  this  case  the  average  deflection  of  galvanometer 
or  strength  of  signal  was  26.  The  outer  ends  of  the  antenna 
were  then  raised  from  18  ft.  to  40  ft.  above  the  earth, 
making  a  four-wire  umbrella  "flat-top"  aerial.  Then  the 
average  reading  was  39.3.  or  a  gain  of  39.6  per  cent  in  the 
strength  of  received  signal-.  The  change  in  wave  length 
was  so  slight  that  no  ch  ingi  was  made  in  the  adjustments 
of  the  receiving  apparatus. 

Case  5.  (  Experiments  made  on  second  day.)  The  regu- 
lar antenna  and  counterpoise  using  a  normal  set-up  first 
gave  7.45  as  average  strength  of  signal.  The  outer  ends  of 
tin  antenna  were  then  lowered  from  18  ft.  to  within  3  ft. 
of  the  ground.  After  this  change  the  average  reading  or 
signal  was  6.8,  making  a  loss  of  only  6  per  cent 
caused  by  the  lowering  of  the  outer  ends  of  the  antenna. 

While  the  experiments  were  few  and  the  data  so  meager 
as  to  make  it  impossible  to  obtain  satisfactorily  the  oper- 
ating characteristics  for  the  sending  side  of  this  form  of 
antenna,  they  show  conclusively  the  advantages  'if  the 
"flat-top"  antenna  over  the  umbrella  type  for  sending  as 
well  as   for  receiving,  which 

the    operating    cha  of    umbrella    antenna.*    pub- 

a  little  more  than  a  year  ago. 
Ill,      ini    -  ol     strength    of    signal    due    to    moving    the 

counterpoise  from  its  regular  position  is  still  a  matter  for 
thought,  and  no  explanation  of  it  has  yet  been 

found.    I  )ne  also  has  to  ponder  over  the  small  lo 
due  to  dropping  the  ends  of  the  antenna  wires  from   18  ft. 
lie   ground.      Theoretically,    if    Dr.    I..    W. 
Austin's    u  idered,   the   diminution   should  have 

been  considerably  greater. 

•"Wireless     Telegraph     Antennae.       Operating    Characteristics     of     the 
ial,"   by    Mr.    Daviil    Darrin. 


ELECTRICAL    WORLD 


Vol.  6i,  No.  i 


Central  Station  Management 


Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among  Successful  Utilities 


Minneapolis   General   Electric   Company's   Aid   to 
Santa  Claus 

For  the  holiday  season  the  Minneapolis  General  Electric 
Company  offered  to  loan  without  charge  to  any  church  or 
benevolent  institution  planning  a  Christmas  festival  be- 
tween Dec.  15  and  Jan.  5  a  complete  electric  Christmas-tree 
lighting  outfit.  No  restriction  was  made  as  to  the  size  of 
the  outfit  to  be  furnished  in  carrying  out  this  generous  offer, 
but  it  was  necessary,  of  course,  that  the  building  in  which 
the  celebration  was  held  should  be  supplied  with  electric 
service  by  the   company. 


"Ky-El-Co"  Domestic  Advertising 

The  Kentucky  Electric  Company  of  Louisville  plans  to 
have  an  electric  incubator  hatching  broods  of  succulent 
"springers"  with  startling  regularity  as  the  January  fea- 
ture of  its  window  display.  Its  commercial  department  is 
also  distributing  among  tens  of  thousands  of  local  house- 
holders a  useful  advertising  novelty  in  the  shape  of  a 
paring  knife  for  the  kitchen,  suitably  stenciled  with  an 
advertising  legend.  The  purpose  of  the  knife  is,  of  course, 
to  keep  the  advantages  of  "Ky-El-Co"  light  and  heat  for 
culinary  purposes  constantly  before  prospective  and  present 
consumers. 


City  Taxes  Water-Power  Washers 

Since  Sept.  1  the  city  of  St.  Louis  has  taxed  every  water- 
power  washing  machine  in  local  use  at  the  rate  of  $3  per 
year.  Experiments  recently  conducted  by  the  engineers  of 
the  water  department  showed  that  the  actual  cost  of  supply- 
ing water  to  such  a  washer  three  hours  per  week  is  about 
$2.95  per  year  for  the  requirements  of  the  average  small 
family.  As  the  result  of  the  new  yearly  tax  of  $3  on  the 
hydrant-operated  machines,  electrically  driven  washers  have 
been  mounting  in  popularity  more  rapidly  than  ever.  The 
motor-driven  washers,  of  course,  are  free  from  the  annoy- 
ing drippings  of  the  water-power  devices  and  can  be  used 
any  place  where  there  is  an  electric-lamp  socket. 


Reporting   Election   Results   Over   Central-Station 
System 

Communities  supplied  with  central-station  service  by  the 
great  system  of  the  Southern  California  Edison  Company, 
"from  the  desert  to  the  sea,"  were  informed  of  the  results 
of  the  balloting  on  the  night  of  the  recent  presidential 
election  by  prearranged  "blink"  signals  which  affected  every 
lamp  on  the  system. 

According  to  the  schedule  which  had  been  printed  in  ad- 
vance in  the  local  newspapers  of  the  eighty-four  cities  and 
towns  reached  by  the  signals,  two  "blinks,"  each  consisting 
of  five  seconds  of  darkness,  meant  "Wilson  elected."  Three 
blinks  would  have  indicated  a  Roosevelt  success,  and  four 
that  Taft  had  been  elected.  The  scheme  was  carried 
through  with  entire  success,  the  two  five-second  interrup- 
tions being  sent  out  as  soon  as  the  results  of  the  election 
were    conclusively   known.      Customers    of   the    company's 


service  in  all  the  eighty-four  communities  were  in  this  way 
able  to  get  the  final  returns  at  the  earliest  possible  moment 
without  leaving  their  own  homes.  Los  Angeles,  Santa 
Monica,  Redlands,  Pasadena,  Beverly,  Long  Beach,  River- 
side, Venice  and  San  Bernardino  were  among  the  prin- 
cipal places  furnished  with  election  results  over  the  central- 
station  lines. 


Filing  Information  on  Houses  Wired 

For  filing  away  data  collected  by  its  solicitors  and 
appliance  representatives  concerning  the  wired  and  unwired 
houses  in  its  territory  a  Southern  central-station  company 
has  adopted  the  plan  of  having  each  building,  wired  or 
unwired,  listed  on  a  separate  card.  When  the  building  is 
wired  the  left-hand  corner  of  the  card  is  clipped,  and  when 
connected  the  right-hand  corner  is  clipped.  These  cards  are 
filed  in  drawers  by  streets.  The  extending  corners  indicate 
the  unwired  and  unconnected  buildings,  and  these,  of  course, 
are  the  ones  on  which  the  sales  force  concentrates.  The 
cards  give  valuable  information  covering  points  of  interest 
to  the  central  station.  Index  numbers  across  the  top  of  the 
card  are  used  in  connection  with  metal  markers  to  indicate 
appliance  "prospects."  For  instance,  if  the  marker  is  on  the 
first  space,  it  indicates  a  prospect  for  a  flatiron ;  if  on  No. 
15,  a  prospect  for  a  washing  machine,  etc. 


Starting  Things  Moving  in  a  Town  of  4500 

Central-station  service  in  a  Southwestern  town  of  4500 
was  formerly  furnished  by  a  local  company  which  had  no 
downtown  office  or  commercial  department,  but  transacted 
such  business  as  it  had  at  its  plant,  located  nearly  a  mile 
from  the  center  of  the  little  city.  The  service  was  equally 
primitive  in  other  respects.  There  was  no  day  circuit, 
except  on  Tuesdays  and  Thursdays,  and  little  effort  was 
made  to  connect  up  new  business. 

Recently  the  property  was  purchased  by  a  syndicate  whose 
new  local  manager  immediately  realized  the  undeveloped 
opportunities  in  the  little  community  and  at  once  opened  a 
downtown  sales  office  near  the  business  center.  The  new 
headquarters  is  an  attractive  place  by  day  and  brightly 
lighted  by  night.  "Taking  its  own  medicine,"  the  company 
has  installed  a  complete  line  of  lighting  equipment, 
appliances  and  motor-driven  apparatus  and  invites  the 
townspeople  to  make  the  office  their  headquarters. 

Day  service  has  been  inaugurated,  and  motor  "prospects" 
are  being  aggressively  canvassed.  Among  the  long-hour 
day  loads  in  sight  is  the  municipal  water  pumping,  which 
will  require  a  20-hp  motor-driven  pump.  Arrangements 
are  also  under  way  to  install  forty-eight  five-lamp  orna- 
mental tungsten  standards  around  the  public  square. 

When  the  new  office  was  formally  opened  personal  invita- 
tions were  sent  out  to  everyone  in  the  town.  In  one  window 
a  toast-eating  contest  was  held ;  the  other  window  contained 
an  electric  washing-machine  exhibit.  Food  cooked  by  elec- 
tricity in  fireless  stoves,  chafing  dishes,  etc.,  was  served  to 
the  guests,  who'also  received  souvenirs  in  the  form  of  elec- 
tric iron  holders,  ice  picks,  etc.  During  the  evening  a 
special  moving-picture  show  was  held  at  the  local  opera 
house.     Besides  two  regular  films,  there  was  an  exhibition 
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of  two  reels  on  electrical  subjects,  depicting  the  education 
of  a  householder  in  the  use  of  modern  domestic  appliances. 
These  films  were  loaned  by  one  of  the  large  electrical 
manufacturers.  Every  guest  of  the  company  who  attended 
the  office  opening  received  a  ticket  for  the  moving-picture 
exhibition. 


Electric   Truck   with   Trailer   for   Newspaper 
Delivery 

The  Detroit  News  publishing  company  is  planning  to  em- 
ploy a  1000-lb.  trailer  wagon  in  connection  with  its  electric 
trucks  for  making  city  deliveries.  The  trailer  will  be  used 
for  hauling  the  papers  for  two  of  the  distributing  stations, 
being  dropped  off  at  the  second  station  while  the  battery- 
driven  car  goes  on  about  its  rounds.  Returning,  the  trailer 
will  be  picked  up  at  the  last  station  and  brought  back. 

Five  3000-lb.  cars,  four  2000-lb.  cars  and  one  1000-lb. 
electric  delivery  car  are  already  in  use  by  the  Detroit 
News,  as  stated  in  a  recent  item  in  these  columns.  The 
company  purchased  its  first  electric  car  three  years  ago 
and  has  since  operated  its  delivery  service  each  day  of 
every  month.  An  average  for  the  i-ton  car  which  is  typical 
of  the  service  is  1577  miles  a  month,  the  daily  average  being 
51  miles.  Energy  costs  about  $10  a  month.  An  exact 
record  is  kept  of  the  cars  and  an  experienced  man  cares  for 
them  in  the  garage  adjoining  the  printing  plant.  Energy 
and  distilled  water,  as  compared  with  oil  and  gasoline  for 
a  similar  gasoline  vehicle,  cost  less  than  one-half,  based  on 
the  actual  figures  per  mile.  The  News  cars  are  among  the 
busiest  in  Detroit  and  average  40  miles  or  more  daily. 


Rate  Schedules  from  the  Customer's  Standpoint 

The  advantages  and  disadvantages  of  various  types  of 
central-station  rate  schedules,  from  the  standpoint  of  the 
solicitor  approaching  a  prospective  customer,  were  dis- 
cussed by  Mr.  J.  E.  Bullard  in  our  issue  of  Nov.  16,  in  an 
article  entitled  "Rate  Systems  from  the  Central-Station 
Solicitor's  Viewpoint."  Mr.  Bullard  brought  out  some  of 
the  prominent  disadvantages  of  the  older  forms  of  schedule 


information  about  rates  in  simple  language  and  intelligible 
form  frequently  does  much  to  gain  public  confidence  and 
good  will.  The  force  of  these  statements  is  sometimes  best 
illustrated  by  an  example  of  how  not  to  do  it. 

In  a  recent  instance  a  central  station  serving  a  well- 
populated  territory  of  considerable  size  had  a  new  resi- 
dence customer,  who,  in  addition  to  using  energy  for  light- 
ing, also  had  an  electric  cooking  range  and  a  2-hp  motor. 
This  customer  was  informed  that  the  range  and  the  motor 
would  be  served  through  a  separate  meter,  under  the  so- 
called  power  schedule.  But,  desiring  to  keep  a  separate 
record  of  the  cost  of  operating  the  range,  he  finally  suc- 
ceeded, after  some  trouble,  in  having  separate  meters  in- 
stalled for  the  range  and  the  motor.  When  the  first  bills 
came  in  this  customer  was  unable  to  check  the  bill  for 
energy  consumed  by  the  motor,  under  the  terms  of  his  con- 
tract. Already  somewhat  irritated  by  the  tactless  treat- 
ment he  had  received  from  the  company,  he  demanded  an 
explanation.  Instead  of  sending  a  solicitor  to  call  on  this 
consumer,  the  company  mailed  him  a  discount  schedule, 
shown  below,  accompanied  by  a  letter  which  neither  ex- 
plained the  schedule  nor  answered  his  inquiry  and  only 
irritated  him  further. 

This  table  of  discounts  was  printed  on  a  simple  two-leaf 
folder  bearing  on  the  reverse  sides  the  caption  "Rate 
Schedule  for  Ideal  Power"  and  a  brief  enumeration  of  the 
uses  of  electric  motors  for  various  purposes.  It  will  be 
noted  that  the  base  rate  is  10  cents  per  kw-hr.,  and  it 
is  also  fairly  evident  that  the  second  column  gives  the 
minimum  monthly  bill  for  different  sizes  of  motor.  But 
beyond  these  simple  observations  nothing  is  self-evident  to 
the  layman  or  consumer  who  possesses  no  technical  knowl- 
edge. Let  us  suppose  that  our  consumer  received  a  bill  as 
follows : 

85  kw-hr.  at  10  cents  per  kw-hr $8.50 

Less  20  per  cent  discount 1 .  70 

Net  bill $6 .  80 


It  is  quite  evident  that  the  basis  of  computation  is  a  10- 
cent  rate,  and  that  the  monthly  minimum  bill  for  a  2-hp 
motor  would  be  $2,  but  an  explanation  of  the  discount  is 


DISCOUNT  SCHEDULE — BASE  RATE 

10  CENTS 

PER  KW-HR. 

50 

10 

15 

20 

25 

30 

35 

40 

55 

60 

Hp. 

Minimum. 

per  Cent. 

per  Cent. 

per  Cent. 

pet  Cent. 

per  Cent. 

per  Cent. 

per  Cent. 

per  Cent. 

per  Cent. 

per  Cent. 

$1.00 

S.i .  3  7 

$3.75 

$4.15 

S4.50 

$5.25 

$6.00 

$6.75 

$8.25 

$9.75 

$12.00 

$16.50 

2 

7.50 

8.30 

9.00 

10.50 

12.00 

13   50 

16.50 

19.50 

24.00 

33.00 

3 

3.00 

10.11 

11.25 

12.45 

13.50 

15.75 

18.00 

20.25 

24.75 

29.25 

36.00 

49.50 

15.00 

16.60 

18.00 

21.00 

24.00 

27.00 

33.00 

39.00 

48.00 

66.00 

5 

5.00 

16.85 

18.75 

20.75 

22.50 

26.25 

30.00 

33.75 

41.25 

48.75 

60.00 

82.50 

6.00 

20.22 

22 .  50 

24.90 

27.00 

31.50 

36.00 

40.50 

49.50 

58.50 

72.00 

99.00 

7 

7.00 

23.59 

26.2  5 

29.05 

31.50 

36.75 

42.00 

47.25 

57.75 

68.25 

84.00 

115.50 

8 

8.00 

26.96 

30.00 

33.20 

36.00 

42.00 

48.00 

54.00 

66.00 

78.00 

96.00 

132.00 

9 

9.00 

30.33 

33  .  7  5 

.;;.,*  5 

47.25 

54.00 

60.75 

74.25 

87.75 

108.00 

10 

10.00 

33.70 

37.50 

41.50 

45.00 

52.50 

60.00 

67.50 

82.50 

97.50 

120.00 

165.00 

11 

11.00 

37.07 

41.25 

■i  5.  6  5 

4Q.50 

57.75 

66.00 

74.25 

90.75 

1(17.25 

132.00 

181. SO 

12 

12.00 

40.44 

45.00 

49.80 

54.00 

63.00 

72.00 

81.00 

99.00 

117.00 

198.00 

13 

13.00 

43.81 

48.75 

53.95 

58.50 

68.25 

78.00 

87.75 

107.25 

156.00 

214.50 

14 

52.50 

58.10 

63.00 

73.50 

84.00 

94.50 

115.50 

136.50 

168.00 

231.00 

15 

15.00 

50.55 

56.25 

62.25 

67.50 

78.75 

90.00 

101.25 

123.75 

146.25 

180.00 

247.50 

16 

16.00 

53.92 

60.00 

66.40 

72.00 

84.00 

96.00 

108.00 

132.00 

156.00 

192.00 

264.0» 

17 

17.00 

57.29 

63.75 

70.55 

76.50 

89.25 

102.00 

204.00 

280.50- 

18 

18.00 

67.50 

74.70 

81.00 

94.50 

108.00 

121.50 

216.00 

297.00 

19 

19.00 

64.03 

71  .25 

78.85 

85.50 

99.75 

228.00 

313.50 

20 

20.00 

67.40 

75.00 

83.00 

90.00 

105.00 

120.00 

165.00 

195.00 

240.00 

330.00 

1.73 

1.92 

2.13 

2.31 

2.69 

3.08 

3.46 

4.23 

5.00 

6.15 

8.46 

Note. — The    figures  on  the  line  above  indicate  average  hours  run  per  day  under  Jull  load  (twenty-six  days  per  month). 


and  dwelt  in  particular  upon  the  importance  of  approach- 
ing prospective  consumers  with  tact  and  of  taking  care 
not  to  prejudice  them  by  mishandling  the  presentation  of 
a  schedule.  The  consideration  of  rate  systems  and  data 
from  the  point  of  view  of  a  customer  or  layman  is  some- 
thing to  which  every  central-station  manager  and  solicitor 
should  give  careful   thought,  because  the  presentation  of 


less  simple.  The  question  arises.  Why  is  the  discount  20 
per  cent,  and  is  that  particular  discount  the  correct  one 
under  the  terms  of  the  contract?  Of  course,  an  expert 
would  quickly  see  that  the  scheme  of  discounts  is  really 
equivalent  to  a  rate  which  drops  abruptly,  step  by  step,  from 
10  cents  to  9  cents,  then  8.5,  8.  7.5.  7  cents,  etc..  to  4  cents 
as  the  lowest  rate.     An   expert   would  also  discover  that 


ELECTRICAL     WORLD 


Vol.  6i,  No.  i 


the  figures  in  the  row  at  the  bottom  of  the  table  giving 
average  hours  of  use  per  day,  presented  in  awkward  and 
unusual  decimal  values,  are  respectively  equivalent,  within 
a  few  cents'  final  difference,  to  45,  50,  55,  60,  70,  80,  90, 
no,  130,  160  and  220  hours  per  month  (obtained  by  multi- 
plying the  average  hours  per  day,  given  in  the  table,  by  26, 
the  number  of  active  days  assumed  in  a  month).  This  net 
rate  could  then  be  represented  by  the  curve  shown  here- 
with. This  form  of  rate,  incidentally,  is  open  to  the  objec- 
tions discussed  by  Mr.  Bullard  in  connection  with  Figs.  1 
and  2  of  his  article  before  mentioned. 

Returning  to  the  case  of  the  consumer  with  a  bill  for 
$6.80  for  one  month's  energy,  it  is  perfectly  obvious  that 
he  could  not  translate  kilowatt-hours  to  horse-power-hours, 
or  vice  versa,  without  knowing  that  1  hp  is  equivalent  to 
746  watts  or  0.746  kw.  But  there  is  still  another  factor 
present,  because  a  motor  yielding  an  output  of  2  hp  at  the 
pulley  would  consume  more  than  2  electrical  hp.  If  the 
commercial  efficiency  is  80  per  cent  at  full  load,  the  half- 
load  efficiency  will  be  somewhat  less,  and  at  quarter  load 
still  lower.  Assuming  100  per  cent  efficiency  and  55  hours' 
full-load  use  per  month  of  a  2-hp  motor,  the  total  energy 
used  would  be  82  kw-hr.  and  the  gross  bill  would  be  $8.20. 
Looking  in  the  table,  we  find  a  figure  of  $8.30,  which  is 


h 

h 

h 

L 
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to  20  per  cent,  the  last  figure  applying  until  the  total  bill 
reaches  $9,  when  it  increases  again  to  25  per  cent. 

It  would  be  preferable  to  state  this  rate  schedule  as  fol- 
lows:  Minimum  bill,  $1  per  month  per  horse-power  of 
rated  motor  capacity ;  monthly  charge  based  on  average 
use  of  connected  load,  each  horse-power  of  rated  motor 
capacity  being  taken  as  equal  to  0.75  kw ;  unit  rates  given  in 
the  accompanying  table. 

UNIT   CENTRAL-STATION    RATE   SCHEDULE 


160      180      200      220 
Number  oC  Hour's  use  per  Month  of  Oouaected  Load 

NET   RATE    FOR    MOTOR    SERVICE 

evidently  the  gross  bill  for  such  a  motor  used  2.13  hours  per 
day  (55  hours  per  twenty-six-day  month).  This  indicates 
that  the  figures  in  the  table  stand  for  the  gross  monthly 
bill,  taking  the  motor  efficiency  as  100  per  cent  and  the 
horse-power  equivalent  as  about  750  watts.  If  a  15-hp 
motor,  for  example,  is  used  at  full  load  80  hours  per  month, 
the  gross  bill  will  be  $90,  taking  the  horse-power  equiva- 
lent as  750  watts;  this  checks  the  tabular  bill  for  such  a 
motor  used  3.08  hours  per  day,  or  80  hours  per  twenty-six- 
day  month.  It  requires  no  argument  to  convince  one  that 
the  average  consumer  could  never  check  or  understand 
the  table  without  further  explanation.  Furthermore,  the 
table  is  in  error  in  every  instance  by  the  amount  involved 
in  disregarding  the  actual  commercial  efficiency  of  the 
motor. 

According  to  the  erroneous  assumptions  made  in  com- 
puting the  table,  the  consumer's  bill  for  85  kw-hr.  repre- 
sents a  2-hp.  motor  operated  at  full  load  for  56.7  hours 
during  the  mpnth.  Assuming,  as  a  matter  of  fact,  that  the 
full-load  efficiency  is  80  per  cent,  the  motor  could  have 
operated  only  45.3  hours.  Therefore  the  tabular  values 
:  gross  bill  are  all  too  low.  The  20  per  cent  discount 
in  the  example  we  have  used  is  explained  after  some  study 
mi  ie  table.  When  the  gross  bill  for  supplying  a  2-hp 
motor  reaches  $8.30  the  discount  increases  from  15  per  cent 


Use    per    Month    of     Connected     Load. 


Under  45  hours.  - 

Over  45  hours  and  under  50  hours 
Over  50  hours  and  under  55  hours 
Over  55  hours  and  under  60  hours 
Over    60  hours  and  under    70  hours 

Over  70  hours  and  under  80  hours 
Over  80  hours  and  under  90  hours 
Over  90  hours  and  under  110  hours 
Over  110  hours  and  under  130  hours 
Over  130  hours  and  under  160  hours 

Over  160  hours  and  under  220  hours 
Over  220  hours. 


Rate  per 
Kw-Hr., 
Cents. 


Stated  even  in  the  simplest  and  most  direct  manner,  this 
schedule  is  not  likely  to  be  well  understood,  and  it  is  the 
wisest  policy  to  have  it  explained  to  new  customers  by 
personal  interview  in  each  case.  The  table  given  in  the 
first  instance  is  suitable  only  for  the  information  of  solic- 
itors and  should  not  be  distributed  in  its  present  form  to 
consumers.  It  is  also  very  desirable  to  depart  from  any 
plan  of  expressing  the  monthly  bill  in  terms  of  horse-power 
rating  and  hours  of  use,  because  the  central-station  service 
ends  at  the  meter  and  consists  of  delivering  electrical 
energy  at  that  point,  but  not  of  delivering  mechanical 
power  at  the  motor  pulley.  The  motor  is  the  property  of 
the  consumer  and  responsibility  for  its  operation,  attendance 
and  upkeep  is  his  also.  The  simplest  method  of  express- 
ing a  rate  schedule  is  the  best  one,  and  none  but  the  care- 
fully prepared,  least  technical  statements  of  rates  should  be 
placed  in  the  hands  of  consumers  or  the  public  at  large, 
with  simple  concrete  illustrations  of  their  application. 


Purchased    Electrical    Energy    for    All    Nebraska 
State  Institutions 

According  to  a  recent  special  dispatch  from  Lincoln, 
Neb.,  to  the  St.  Louis  Post-Dispatch,  Nebraska  has  found 
state  ownership  of  isolated  electric  plants  undesirable,  and 
the  Board  of  Public  Lands  &  Buildings  has  decided  to  con- 
tract with  private  electric-service  companies  to  furnish  en- 
ergy to  state  institutions.  The  old  isolated  plants  on  the 
state  properties  will  be  closed  and  probably  sold.  The 
Secretary  of  State  is  reported  to  have  said  that  the  state- 
owned  plants  are  operated  at  a  loss  and  that  energy  can 
be  purchased  from  private  companies  for  less  than  it  costs 
the  State  to  produce  it. 

For  years  it  has  been  the  fixed  policy  of  the  State  of 
Nebraska  to  install  public-owned  light,  power  and  water 
plants  in  all  state  institutions.  These  plants  have  been 
under  the  direct  control  of  the  Board  of  Public  Lands  and 
Buildings.  After  years  of  trial,  however,  the  present  board 
has  decided  to  go  out  of  the  business  of  making  electricity 
and  it  is  said  that  some  contracts  have  been  made  already 
with  central-station  companies.  Mr.  Wait,  Secretary  of 
State,  is  reported  to  have  said  that  the  State  will  save  con- 
siderable money  by  the  change.  In  the  past  the  state 
board  has  paid  the  higher  cost  of  production  in  its  own 
plants  and  the  taxpayers  have  made  up  the  difference.  But 
it  has  been  decided  to  execute  two-year  contracts  with 
private  companies  at  the  lower  rates  which  are  available. 
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Wiring  and  Illumination 

Standard  Street-Lighting  Fixtures  for  Chicago 

Amended  to  comply  more  closely  with  the  practical  ex- 
perience of  the  electric-service  company,  the  ordinance  pro- 
viding for  standard  posts  for  electric  street  lighting  in 
Chicago  was  introduced  into  the  City  Council  of  that  city 
on  Dec.  16,  with  fair  prospect  of  becoming  a  law.  For  the 
purposes  of  the  ordinance,  street  posts  for  electric  lighting 
are  divided  into  three  classes — those  used  for  commercial 
incandescent  lighting,  for  downtown-district  arc  lighting 
and  for  outlying-district  arc  lighting  respectively.  The  city 
electrician  designates  the  "down- 
town" and  "outlying"  districts  for 
arc  lighting.  The  limits  of  these 
districts  may  be  changed  by  him 
from  time  to  time  at  his  discretion. 

One  of  the  designs  for  street- 
lighting  posts  of  Chicago  made 
obligatory  by  this  ordinance  is 
shown  by  the  accompanying  draw- 
ings, which  shows  the  standard  post 
for  commercial  incandescent  light- 
ing. This  refers  to  the  ornamental 
or  curb  lighting  paid  for  by  mer- 
chants and  in  many  cases  installed 
and  maintained  by  the  Common- 
wealth Edison  Company.  It  is  pro- 
vided that  this  post  shall  be  of  cast 
iron.  Throughout  the  city  except 
within  the  area  bounded  by  Kinzie 
Street,  Canal  Street,  Twelfth 
Street  and  Lake  Michigan  (that  is, 
the  "downtown  district")  the 
height  of  the  post  shall  be  such 
that  the  center  of  the  lower  globe 
shall  be  12  ft.  above  the  curb  on 
which  it  is  placed,  while  the  upper 
globe  shall  be  2  ft.  above  the  lower 
globe.  In  the  excepted  or  "down- 
town district"  the  height  of  the  post 
shall  provide  for  lower  globes  to 
be  16  ft.  above  the  adjacent  curb. 

Each  post  shall  be  equipped  with 
five  lamps.  The  upper  globe  shall 
be  at  least  12  in.  in  diameter;  the 
lower  globes  shall  be  9  in.  in  diam- 
eter. 

An    important    provision    of    the 
ordinance   makes   it  not   applicable     standard     post     for 
immediately  to  posts  now  installed.      Chicago     street 
However,  it  is  required  that  within  lighting 

six   years    from    the    date    of    the 

passage  of  the  ordinance  all  lighting  posts,  cither  gas  or 
electric,  used  for  private  and  commercial  purposes  which 
are  now  standing  and  are  lower  or  higher  than  12  ft.  to 
the  center  of  the  lower  globes  shall  be  replaced  by  posts 
of  the  prescribed  height  and  design. 

The  posts  in  the  "downtown  district"  and  the  "outlying 
district"  for  general  arc  street  lighting  are  nearly,  but  not 
exactly,  the  same  as  those  described  in  the  article  on  "New 
Street  Lighting  in  Chicago"  in  the  Electrical  World  of 
Oct.  12,  1912,  page  772.  Some  slight  changes  have  been 
made  by  the  special  committee  which  prepared  the  present 
ordinance.  The  "downtown"  post  consists  essentially  of  a 
tubular  steel  mast,  a  malleable-iron  bracket,  a  cast-iron  pole 
top  and  an  ornamental  cast-iron  base.  The  height  of  the 
pole  shall  be  such  that  the  arc  of  the  lamp  shall  be  approxi- 
mately 25  ft.  above  the  level  of  the  curb  adjacent  to  which 
the  post  is  placed.  The  mast  consists  of  three  sections  of 
standard  steel  pipe,  respectively  4  in.,  5  in.  and  6  in.  in 
diameter.     Tt  is  to  be  noted  that  it  is  planned  to  replace  all 


the  existing  city  street-lighting  lamp-posts  in  the  downtown 
district  of  Chicago  with  the  new  design  within  a  very  few 
months.     This  will  work  a  great  improvement. 

In  case  of  posts  for  "outlying-district"  arc  lighting  the 
heighl  of  the  post  shall  be  such  that  the  arc  of  the  lamp 
shall  be  approximately  12  ft.  above  the  level  of  the  curb 
adjacent  to  which  it  is  placed.  This  post  also  is  made  of 
tubular  steel  mast,  but  in  only  two  sections,  respectively 
4  in.  and  5  in.  in  diameter.  The  ornamental  base  of  the 
downtown  jiost   is  lacking. 

Provision  is  made  for  setting  this  type  of  post  in  con- 
crete. In  sandy  soil  the  pole  shall  be  buried  to  a  depth 
of  5  ft.,  while  in  clay  the  depth  may  be  decreased  to  4.5  ft. 
and  in  rock  to  2.5  ft. 

It  is  provided  that  all  incandescent  and  arc  lamps  used 
for  street  lighting  shall  be  equipped  with  approved  diffusion 
globes  "so  constructed  as  to  subdue  the  light  intensity." 

Hereafter  no  person  or  corporation  shall  erect  any  elec- 
tric lamp-posts  for  commercial  incandescent  lighting  or  arc 
lighting  within  the  city  without  first  obtaining  a  permit 
therefor  from  the  commissioner  of  public  works.  This 
permit  shall  be  approved  by  the  city  electrician.  Further, 
the  permit  shall  contain  an  express  provision  that  it  is 
issued  on  the  condition  that  posts  erected  pursuant  to  it 
shall  be  removed  at  once  whenever  the  commissioner  of 
public  works  shall  order  such  removal.  Blank  forms  are 
provided  on  which  applications  for  permits  shall  be  made, 
and  a  fee  of  $2  must  accompany  each  application.  This 
amount  must  be  paid  before  the  application  is  issued. 

One  section  of  the  ordinance  provides  that  in  places  where 
the  physical  conditions  or  surroundings  are  such  that  a 
full  compliance  with  the  specifications  of  the  ordinance  are 
impracticable  the  city  electrician  may  allow  such  variations 
as  he  may  consider  necessary.  A  fine  of  not  less  than  $20 
or  more  than  $200  is  provided  for  each  offense  in  ca 
violation  of  the  ordinance.  Each  day's  maintenance  con- 
trary to  the  ordinance  is  considered  a  separate  offense. 


Bracket- Arm  Magnetite- Arc  Lighting  at  Missoula, 
Mont. 

Higgins   Avenue,   the    100-ft.   main   street   of    Missoula, 
Mont.,  is  now  lighted   for  a  distance  of  nearly   a  mile   by 


FIC    I. — BRACKET-ASM     MAGNETITE-ARi 
MONT. 

6.6-amp  magnetite  arcs  of  the  inverted  type,  carried  on 
trolley-pole  bracket  arms  at  100-ft.  intervals  along  each 
curb.  The  ornamental  standard  used  is  a  combination  lamp 
and  trolley  post,  26  ft.  high,  with   a  round  decorated  base 
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7  in.  in  diameter.  Trolley  span  wires  are  attached  between 
the  tops  of  the  poles,  the  arcs  being  supported  by  24-in. 
straight  bracket  arms  18  ft.  from  the  street  level.  A 
mercury-rectifier  outfit  at  the  station  of  the  Missoula  Light 
&  Water  Company  supplies  direct-current  energy  for  this 
series  installation. 

The  erection   of   the   Missoula  ornamental   lighting   was 


FIG.    2 NIGHT    VIEW    HIGGINS    AVENUE,    MISSOULA 

facilitated,  according  to  Mr.  J.  F.  Derge,  new-business  man- 
ager for  the  local  company,  by  the  Montana  state  law  which 
provides  for  the  creation  of  special  lighting-improvement 
districts.  This  law  specifies  that  "the  portion  of  the  entire 
cost  of  erecting  and  maintaining  posts  and  of  the  annual 
maintenance  of  lamps  therein  in  such  district,  not  less  than 
one-fourth  nor  more  than  three-fourths,  as  shall  be  deter- 
mined by  the  City  Council,  shall  be  borne  by  property 
embraced  within  said  district  abutting  upon  some  portion 
of  the  street  or  avenue  within  such  district  to  be  lighted." 
To  create  such  an  improvement  district  requires  the  con- 
sent of   51   per  cent  of  the  abutting  property  holders,   in 


FIG.  3 — "INVERTED"  MAGNETITE  LAMPS  ON  TROLLEY  POSTS 

addition  to  an  ordinance  passed  by  the  local  city  govern- 
ment. The  Missoula  Light  &  Water  Company,  however, 
went  even  further  in  its  initiative,  offering  to  assume  the 
entire  expense  of  installation  on  the  assurance  of  a  three- 
year  contract  for  the  lighting.  The  proposition  was  ac- 
cepted without  opposition. 

The  standard  set  by  the  magnetite  lamps  is  creating  a 


demand  for  better  lighting  generally,  both  in  and  out  of 
doors.  Agitation  has  already  begun  for  extensions  onto 
other  streets  and  into  the  residence  sections.  The  lamps 
have  also  brought  the  city  considerable  publicity.  The 
bright  lights  make  a  good  impression  on  travelers,  as  is 
evidenced  by  reports  of  passenger  conductors  on  trains 
which  pass  through  Missoula.  Higgins  Avenue  forms  the 
approach  to  the  stations  of  two  transcontinental  railroads, 
and  the  brilliantly  lighted  street  earns  the  compliments  of 
passengers  both  by  day  and  by  night. 

The  unique  design  of  globe  employed  to  reduce  the  in- 
trinsic brilliancy  of  the  light  source  gives  an  excellent  dif- 
fusion of  white  light,  and  with  the  equidistant  spacing  of 
the  lamps  affords  even  illumination  over  the  entire  area 
lighted.  Although  it  might  seem  that  the  shadow  of  the 
standard  would  be  cast  on  the  sidewalk  side,  this  is  not 
noticeable  on  account  of  the  illumination  from  windows, 
signs  and  other  ornamental  lighting.  The  greatest  portion 
of  the  light  from  the  arc  lamps  is,  of  course,  thrown  below 
the  horizontal  plane,  but  there  is  enough  above  to  bring 
into  complete  outline  all  the  buildings  on  the  street. 


Notes  on  Underground  Conduit  Construction 

By  Guy  F.  Speer 
It  is  not  intended  that  the  matter  given  herewith  shall  be 
looked  upon  as  an  article  on  present-day  practice  in  under- 


FIG.    I MOVING    GAS    MAIN    TO    MAKE    ROOM    FOR    CONDUIT 

ground-conduit  construction,  but  rather  as  a  collection  of 
notes  taken  during  the  erection  of  an  underground-conduit 
system  in  a  New  Jersey  city  with  a  population  of  about 
23,000.  However,  the  article  does  reflect  modern  practice, 
especially  in  the  laying  of  fiber  conduit,  and  the  methods 
used  are  typical  of  those  employed  in  many  cities  throughout 
the  country. 

The  Conduit   Line 

The  trunk  line  extending  through  the  principal  thorough- 
fare and  business  section  of  the  town  consists  of  nine  fiber 
ducts,  laid  three  high,  with  I  in.  of  concrete  between  ducts 
and  a  3-in.  envelope  of  concrete  surrounding  them.  Ex- 
tensions of  four  ducts,  six  ducts  and  eight  ducts,  are  made 
in  several  of  the  side  streets  to  manholes.  From  these 
manholes  laterals  extend  to  poles  whence  taps  are  made 
to  the  overhead  wires. 

The  longest  section  is  530  ft.  and  the  average  is  285  ft. 
For  purely  transmission  purposes  the  sections  should  run 
longer,  but  for  distribution  purposes  a  manhole  should  be 
built  at  every  intersecting  street  at  least. 

.At  suitable  intervals  in  the  trunk  line,  depending,  of 
course,  on  the  length  of  the  section  and  the  demands  for 
service  connections  throughout  a  block,  distribution  holes  or 
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hand  holes  should  be  installed.  On  the  other  side  of  the  used  throughout  the  work  except  in  crossing  through  the 
Tee,ArT  ,1CSe  ^"but.on  holes  other  distribution  holes  roofs  of  culverts  or  large  sewers,  where  3-in  wrought-iron 
should  be  bu.lt,  and  the  two  should  be  connected  by  a  four-  pipe  was  used.  Fiber  conduit  is  light  in  weight,  cheap,  easy 
duct  cross-over.  (See  Fig  2.)  In  this  manner  both  sides  to  handle  and  can  be  laid  by  unskilled  labor.  No  attempt 
of  the  street  are  served  without  unduly  long  service  pipes  was  made  to  waterproof  the  conduit,  the  concrete  envelope 
and  without  having  to  tunnel  under  car  tracks  or  other  forming  only  a  support  and  protection  to  the  duct  The 
obstruction  whenever  a  new  service  is  cut  in.    This  method     socket  joint  was   found  to  be  more  satisfactory  than  the 

sleeve  joint,  because  the  latter 
required  more  time  to  fit  and 
the  sleeves  very  often  slipped 
down  over  the  end  of  the  duct, 
leaving  an  opening. 

After  the  trench  was  dug  a 
3-in.    footing    of    concrete    was 
put   in,    1:3:6  mixture   with    -u- 
in   stone   being  used.     On   this 
footing   the    duct    was    laid    on 
4.5-in.    centers,    a    "rake"    being    used    for    this    purpose. 
Concrete    was    then    rammed    between    the    ducts    and    a 
1 -in.    cover   of    concrete    put    on.      This    process    was    re- 
peated until  the   top   layer  of  duct  was   reached,   when  a 
3-in.  cover  of  concrete  was  put  on.     The  trench  was  then 
refilled,  tamped  thoroughly  and  the  street  opening  repaved. 
During  construction  care  was  exercised  to  keep  the  conduit 
as  far  as  possible  from  the  gas  main  so  as  to  avoid  danger 


FIG.  2 TRUNK-LINE    MANHOLE   AND   DISTRIBUTION    HOLES 

also  eliminates  overcrowding  of  distribution  holes.     These 
holes  should  be  spaced  on  an  average  120  ft.  apart. 

Before  beginning  excavation  on  the  line  described,  test 
holes  were  dug  from  curb  to  curb,  except  under  car  tracks, 
at  street  intersections  to  determine  upon  which  side  of  the 
street  the  main  conduit  line  should  be  run,  and  also  to  dis- 
cover if  space  were  available   for  constructing  manholes. 
These  test  holes  were  sunk  about  7  ft.  deep,  and  the  exact 
location  of  all  obstructions  such      ~^^ 
as  gas  and  water  mains,  sewer 
drains,    railway    and    telephone 
conduits,     etc.,     was     carefully 
noted.     In  this  case  the  space 
between  the  gas  main  and  the 
railway   conduit   was   not   suffi- 
cient to  permit  the  building  of 
distribution  holes  and  the  main 
conduit  line,  and  the  10-in.  gas 
main    was    moved    transversely 
from  2  ft.  to  4  ft.  for  a  distance  of  1020  ft.    The  task,  in-     of   gas   leaking   into   the   line   and   manholes   and   ca 
eluding  excavating,  moving  the  main,  recalking  joints,  etc.,     explosions.    Moreover,  by  this  means  danger  of  punctu. 
occupied  two  weeks  and  cost  about  $500.     (See  Fig.  I.)  the  ducts  when  testing  or  "smelling"  for  a  gas  leak  is  als 

The   location   of   the   conduit   line   being   determined,    a      eliminated, 
trench  22  in.  wide  and  43  in.  deep  was  laid  out  to  line  and  At  street  intersections,  in  the  middle  of  lon<*  blocks  and 

excavated.  Theoretically  a  trench  18.5  in.  wide  is  sufficient  at  sharp  turns  in  the  conduit  line  large  rectangular  concrete 
for  a  nine-duct  (three-wide  and  three-high)  line;  but  to  per-  manholes  were  built.  The  sizes  constructed  were  5  ft.  by 
mit  a  man  to  work  in  the  trench  the  latter  should  be  dug  7  ft.,  6  ft.  by  8  ft.  and  7  ft.  by  9  ft.,  with  12-in.  walls  and 
wider.    The  lower  portion  of  the  trench  may  be  made  nar-      6  ft.  clear  depth.    Plenty  of  head  room  was  allowed  so  as  to 


CONDUIT  AND  MANHOLE  CONSTRUCTION   NEAR  GAS  AND   WATER   MAINS 


FIG.    4 PLACING    MANHOLE    CASTING 

rower,  however,  and  the  depth  depends  on  the  nature  of  the 
obstructions  encountered.  A  grade  of  1  in.  in  200  ft.  is 
enough  to  allow  for  drainage  into  manholes.  Care  should 
be  taken  to  avoid  traps  or  water  pockets  in  the  conduit  line. 
As  the  soil  encountered  in  building  the  line  in  question 
was  hard  clay,  no  side-bracing  or  sheeting  was  necessary. 
Fiber  duct  (3.5  in.  outside  diameter  and  0.25  in.  walls)  was 


FIG.    5 SEPARATING   DISTRIBUTION    CONDUIT   FROM    MAIN   LINE 

permit  cablemen,  splicers,  etc.,  to  work  and  to  leave  space 
for  the  installation  of  transformers.  Monolithic  concrete 
construction  was  employed  throughout,  a  1 :3  :6  mixture  with 
i^-in.  trap-rock  and  Portland  cement  being  used.  The 
concrete  was  put  in  quite  wet  and  rammed  thoroughly, 
especially  next  to  the  form,  so  as  to  give  a  smooth  inside 
finish  when  the  form  was  removed. 
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The  frames  were  made  of  shiplap,  and  the  hard  clay  soil 
eliminated  outer  forms  and  sheeting.  Section  forms  were 
not  used,  as  these  required  the  walls  to  be  built  and  the  form 
to  be  taken  out  before  the  roof  could  be  put  on.  The  walls 
and  roof  were  constructed  while  the  one  form  was  in  place, 
and  after  forty-eight  hours  this  frame  was  taken  apart  and 
removed  from  the  hole.  On  5-ft.  by  7-ft.  holes  four  7-ft. 
second-hand  4.5-in.  car  rails  were  used  to  support  the 
manhole  casting  and  to  furnish  the  bond  for  the  roof.  In 
most  cases,  owing  to  lack  of  room,  it  was  necessary  to 
shelve  under  the  railway  conduit  line  (Fig.  4).  In  such 
cases  a  rail  was  placed  at  the  corner  of  the  shelf  to  take 
part  of  the  pressure  of  traffic  on  the  manhole  head.  Short 
pieces  of  fiber  duct  were  plugged  and  placed  in  walls 
wherever  future  outlets  might  be  required. 

In  building  the  manholes  and  distribution  holes  enough 
space  was  left  between  the  walls  and  parallel  gas  and  water 
mains  to  allow  joints  to  be  recalked.  Circular  cast-iron 
manhole  heads  with  single  cover  were  used,  having  inside 
diameter  of  36  in.  for  large  holes  and  30  in.  for  distribution 
holes.  A  film  of  cast  iron  (about  %  in.)  was  left  over  the 
locations  of  perforations  when  the  covers  were  cast.  In 
time  the  traffic  punctures  these  thin  coverings  and  the  cover 
becomes  truly  "perforated."  Fig.  4  shows  a  large  casting 
weighing  about  1550  lb.  being  put  in  place.     The  manhole 


between  the  water  main  and  the  gas  main  in  order  to  pro- 
vide standing  room  for  workmen. 

When  no  cross-overs  are  used  it  may  be  advantageous  to 
cut  in  the  top  layer  of  duct  and  use  only  a  shallow  hand 
hole  for  distribution.  Fig  5  shows  the  operation  of 
separating  the  conduit  for  distribution  work.  It  was 
advisable  to  keep  the  side  wall  between  the  separated  duct 
so  as  to  avoid  any  possibility  of  puncturing  the  duct  when 
installing  expansion  bolts  for  angle  irons,  etc.,  later. 
Services 

For  services  2-in.  wrought-iron  pipes  were  used,  generally 
for  three-wire  distribution.  For  long  services  or  where 
there  were  several  bends  to  be  made  2>2-in.  pipes  were 
employed.     Care  was  taken  in  bending  the  pipes  to  avoid 
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FIG.    6 CONSTRUCTING    FORM    FOR    MANHOLE 

heads  were  set  to  the  grade  of  the  improved  street  from  data 
given  by  the  county  engineer.  Monolithic  construction  is 
disadvantageous  if  a  head  has  to  be  lowered  because  of 
street  improvement.  In  such  a  case  the  roof  of  the  man- 
hole must  be  destroyed  and  the  rails  let  down  into  the  walls 
the  required  distance. 

No  attempt  was  made  to  waterproof  the  manholes,  as  this 
is  useless  unless  the  conduit  line  is  also  waterproofed. 
Sewer  connections  were  not  provided  for  draining  the  man- 
holes ;  instead  the  water  is  pumped  out  when  it  is  necessary 
to  work  in  them.  A  cavity  is  left  in  the  floor  of  the  man- 
hole with  the  object  of  facilitating  the  necessary  pumping 
operations. 

Fig.  3  is  of  interest,  as  it  shows  five  different  styles  ot 
underground  conduit—fiber,  single-tile,  multiple-tile,  "pump- 
log"  and  wrought-iron  pipe. 

Distribution  Holes 

Rectangular  monolithic  concrete  distribution  holes  3  ft. 
by  4  ft.,  with  6  ft.  clear  depth,  8-in.  walls  and  6-in.  roof  and 
floor,  were  standard  throughout  the  work.  Three  ducts  of 
the  main  line  were  cut  in  for  distribution  purposes,  the 
remaining  six  ducts  being  used  for  transmission  work,  as 
shown  in  Fig.  1,  which  also  shows  construction  in  a  nest  of 
pipes  (the  distribution  hole  on  the  right).  In  this  case 
it    was    advisable    to    extend    the    distribution    hole    clown 


Time    occupied,    months 4 

Average   number    men 40 

Trench    feel    fiber    conduit 9,802 

Duct   feet    75,700 

Average    cost    per    duct-foot    (including    Telford    repaving,    super- 
vision and  cost  of  duct) $0.16 

Service   duct    (wrought-iron   pipe),   feet 16,108 

Cost  of  services  per  foot,  average   (includes  cost  of  pipe) $0.25 

Distribution  holes,  3  ft.  by  4  ft.  by  6  ft 52 

Manholes,  5  ft.  by  7  ft.  by  6  ft.  and  6  ft.  by  8  ft.  by  6  ft 39 

Cost   of    distribution    hole,    average $48.00 

Cost    of    manhole,    average $152.00 

kinks,  as  the  latter  make  drawing  in  of  service  wires  dif- 
ficult. Generally  right-angle  "machine  bends"  were  used.  A 
No.  io  steel  "drawing-in"  wire  was  left  in  each  pipe  of  any 
considerable  length  or  one  having  more  than  one  bend. 

After  the  service  wires  are  drawn  in,  the  end  of  the  pipe 
should  be  cemented  or  plugged  with  oakum  and  compound 
to  prevent  gas  entering  the  cellar  from  the  manhole. 

Where  a  street  is  to  be  improved  and  the  ordinance  pro- 
hibits tearing  up  the  street  pavement  for  a  period  of  years 
it  is  advisable  to  run  pipes  inside  the  curb  to  vacant  lots  and 
buildings  where  electricity  is  not  at  present  used.  In  cases 
Mich  as  these  an  arrow  is  chiseled  in  the  curb  or  sidewalk 
at  the  point  where  the  service  enters,  the  direction  of  the 
arrow  indicating  from  which  hole  the  pipe  is  run.  With  the 
aid  of  a  record  map  and  these  marks  a  service  can  be 
readily  "picked  up."  The  service  pipes  were  laid  to  drain 
into  manholes  or  distribution  holes. 

In  running  services  under  patent  concrete  sidewalks  it 
was  convenient  to  use  a  trench  jack  or  pipe  jack  to  force  the 
pipe  from  curb  to  cellar.  This  method  saves  time  and  leaves 
the  sidewalk  unharmed.  In  rocky  soil,  however,  its  advan- 
tages are  doubtful,  as  a  boulder  will  turn  aside  the  steel 
nose  screwed  into  the  pipe,  and  the  pipe  will  not  strike  the 
hole  cut  for  it  in  the  cellar  wall. 

In  some  cases  because  of  obstacles  semi-reamed-out 
couplings  were  used  on  bends,  and  when  these  are  en- 
veloped in  cement  mortar  they  are  satisfactory. 


Letter  to  the  Editors 

The  Payment  of  Employees  by  Results — A  Sugges- 
tion 

To  the  Editors  of  the  Electrical  World: 

Sirs  : — One  of  the  noteworthy  political  developments  of 
the  last  ten  years  has  been  the  increase  in  the  socialist 
and  socialist-progressive  vote  in  all  the  large  industrial 
centers  of  the  world;  and  it  seems  to  be  acknowledged  that 
this  is  due  to  the  growing  discontent  of  the  working  and 
salaried  classes  with  the  existing  conditions  rather  than  to 
any  increased  belief  in  socialistic  theories.  The  sensational 
exploitation  by  the  press  of  the  mistakes  and  business 
methods  of  large  corporations,  the  increased  cost  of  living 
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and  the  growing  feeling  of  helplessness  in  an  unequal 
struggle  are  undoubtedly  responsible  to  a  great  extent  for 
the  large  silent  following  possessed  at  the  present  day  by 
men  like  Eugene  Debs,  Lloyd  George  and  August  Bebel. 
It  is  true  that  the  artisan"s  wage  in  the  United  States  has 
increased  appreciably  during  the  last  ten  years,  but  he  is 
inclined  to  feel  that  this  increase  has  been  granted  by  his 
employer  only  through  fear  of  the  strength  of  the  unions. 
The  income  of  the  salaried  classes  has  remained  practically 
stationary.  These  latter  have  undoubtedly  been  under  pres- 
sure, and,  feeling  it  acutely,  they  have  an  ill-defined  belief 
that  they  have  not  had  their  due  share  of  the  phenomenal 
prosperity  enjoyed  by  the  country  during  recent  years. 
With  such  beliefs  increasing  and  fermenting  among  the 
classes  which  should  be  the  backbone  of  the  nation,  an 
economic  or  political  upheaval  would  seem  to  be  only  a 
question  of  time,  and  the  longer  it  is  delayed  the  more 
violent  it  will  probably  be.  The  able,  "stand-pat"  policy  of 
the  conservative  oligarchy  that  dominated  England  almost 
continuously  for  twelve  years  after  the  retirement  of  Glad- 
stone has  been  finally  swept  aside  by  the  wave  of  radicalism 
under  Lloyd  George,  and  it  is  possible  the  political  life  of 
the  United  States  will  experience  an  even  more  extreme 
change  if  the  condition  and  feeling  of  the  masses  remain 
as  they  are  at  present. 

The  increasing  power  of  the  unions,  the  support  they  are 
receiving  all  over  the  world  in  spite  of  some  of  their  un- 
scrupulous actions,  and  the  formation  of  societies  for  the 
protection  of  mutual  interests  among  the  salaried  employees 
in  some  of  the  large  manufacturing  firms  in  Germany,  to- 
gether with  the  talk  of  similar  developments  in  America, 
are  surface  indications  of  the  growing  indifference  and  even 
antagonism  of  their  employees  which  the  large  corporations 
have  felt  for  a  long  time.  The  pension  systems  introduced 
during  the  last  few  years  by  some  of  the  large  railroad  and 
industrial  interests  and  the  selling  of  stock  to  employees 
under  favorable  terms  have  been  among  the  first  crude 
attempts  to  combat  this  growing  evil  in  America.  It  would 
seem  that  the  co-operative  principle,  by  which  the  employees 
are  at  the  same  time  the  owners  of  the  firm,  should  offer 
theoretically  an  ideal  remedy  for  this  discontent.  But, 
although  this  system  has  been  successful  in  a  few  cases,  the 
impossibility  of  securing  men  of  the  necessary  ability,  char- 
acter and  standing  for  the  management  has  resulted  in  a 
long  series  of  failures.  The  holding  of  a  few  shares  in  the 
stock  of  a  large  corporation  by  its  employees  is  of  doubtful 
value,  as  it  is  seldom  long  before  the  employee  feels  that 
any  additional  effort  on  his  part  will  have  little  effect  on 
the  prosperity  of  a  large  company.  German  firms  have,  in 
consequence  of  this,  discouraged  such  holdings  as  having 
a  tendencv  to  introduce  stock  gambling  among  their  em- 
ployees. 

On  account  of  the  severer  competition  and  greater  growth 
of  socialism  abroad,  this  question  of  the  unsatisfactory 
relationship  between  the  employee  and  I  lie  employer  has 
been  forced  upon  the  attention  of  manufacturers  in  Ger 
many  to  a  considerably  greater  extent  than  has  been  the 
case  in  America.  The  remedy  they  have  most  generally 
adopted  has  been  the  introduction  of  a  bonus  system  of 
payment  of  employees  by  results,  combined  with  a  system 
of  old-age  pensions,  the  intent  of  the  latter  being  to  give 
stability  to  the  organization  and  to  induce  the  employee  to 
remain  with  one  firm  rather  than  to  change  whenever  a 
favorable  opportunity  presents  itself.  The  pension  ar- 
rangement is  a  simple  one  to  work  out ;  hut  the  payment 
by  results  is  on  the  other  hand  very  difficult,  as  the  system 
of  payment  must  be  equitable  to  both  the  manufacturer  and 
the  employee,  while  the  method  adopted  for  judging  oi 
results  must  be  such  as  to  hold  the  confidence  of  the  latter, 
who  looks  with  distrust  on  any  new  proposition  from  his 
employer.  With  an  artisan  employed  to  a  great  extent  on 
duplicate  work,  the  question  of  payment  by  results  is  usually 
a  simple  one,  and  a  piece  work  or  premium  system,  if  ably 


and  conscientiously  administered,  offers  good  possibilitte- 
when  the  opposition  of  the  unions  and  the  natural  distrust 
of  the  men  have  been  overcome.  The  amount  of  work 
produced  by  a  mechanic  can  be  readily  determined  and  its 
quality  examined  at  any  time,  if  some  adequate  system  of 
shop  accounting  and  inspection  is  in  force;  but  with  the 
foremen,  office  force  and  salaried  employees  generally  the 
proposition  becomes  much  more  difficult.  These  latter  have 
in  consequence  been  generally  given,  under  such  systems  of 
payment  by  results,  a  bonus  on  the  profits  made  or  on  the 
business  done  by  the  firm  or  by  the  department  in  which 
they  are  located.  Such  an  arrangement  works  out  well 
enough  in  a  small  concern  where  the  management  can  be 
in  close  and  intimate  touch  with  the  employees  and  their 
work,  but  for  the  large  corporations  which  have  grown  up 
in  recent  years  the  results  have  been  less  satisfactory,  as  the 
size  and  complexity  of  the  organization  seem  to  render 
difficult  any  cordial  relations  or  mutual  understandings  be- 
tween the  management  and  the  employee. 

It  has  been  a  disappointment  to  stockholders  that  the 
large  manufacturing  corporations  formed  during  the  last 
ten  years  have  not  been  more  successful.  With  their  im- 
mense financial  powers  and  with  their  sales  policy  facili- 
tated by  influential  connections,  it  has  frequently  been 
found  that  the  expected  economies  of  manufacture  were 
not  realized,  and  that  these  corporations  have  at  times  had 
difficulties  in  meeting  satisfactorily  the  competition  of  their 
smaller  and  more  efficient  rivals.  It  seems  now  to  be 
recognized  that  the  increase  in  size  of  a  manufacturing 
concern  beyond  a  certain  point  tends  to  lower  its  efficiency, 
on  account  of  the  increased  complication  and  on  account  of 
the  inevitable  deadening  effect  of  a  large  organization  on 
the  personnel.  For  this  reason  it  appears  probable  that  the 
large  manufacturing  corporation  of  the  future  will  consist 
of  a  number  of  small  factories,  each  complete  in  itself  and 
manufacturing  a  single  specialty.  Such  a  decentralized 
organization,  consisting  of  a  number  of  small  units,  each 
with  a  system  of  payment  of  employees  in  proportion  to 
the  productiveness  of  their  work,  which  would  be  judged 
by  some  unequivocal  system  in  which  the  employees  would 
have  complete  confidence,  would  undoubtedly  result  in  a 
marked  improvement  in  tone  and  would  enable  the  firm  to 
combine  to  a  great  extent  the  advantages  of  a  large  and 
those  of  a  small  organization.  Under  this  system  the  em- 
ployees would  probably  receive  a  comparatively  small  fixed 
cash  salary,  together  with  a  bonus  on  the  profits  made  by 
their  particular  factory,  and  once  the  organization  was  in 
operation,  with  the  employees  satisfied  that  the  management 
was  both  able  and  willing  to  treat  them  fairly  and  liberally 
and  to  support  a  system  of  payment  according  to  results,  the 
success  would  in  all  probability  be  surprising.  It  would 
undoubtedly  require  time  to  carry  out  the  details  of  such 
a  system  in  any  particular  case,  but  the  fact  that  the  whole 
organization  would  have  an  incentive  to  work  with  thi 
end  in  view  would  facilitate  the  mutual  adjustment  that 
would  he  necessary. 

The  introduction  of  any  system  of  payment  of  all  em- 
ployees in  proportion  to  the  productiveness  of  their  work, 
as  a  means  of  improving  the  tone  and  efficiency  of  a  large 
organization,  is  undoubtedly  a  difficult  problem ;  and  it  is 
hardly  to  be  wondered  at  that  the  management  is  usually 
discouraged  by  the  magnitude  of  the  task  and  the  opposition 
encountered  from  the  conservative  element.  Hut  the  situa- 
tion seems  to  be  gradually  becoming  more  acute,  so  that  the 
growing  discontent  and  socialistic  feeling,  witli  their  effect 
on  the  political  situation,  on  the  one  hand,  and  the  com- 
parative inel  the  average  .  lization.  on 
the  other,  will  in  all  probability  before  long  convince  the 
interests  controlling  the  policy  of  the  large  corporations  con- 
cerning the  necessity  that  exists  for  pushing  tile  introduction 
of  some  such  system  capable  of  producing  more  satisfactory 
results. 

Pittsburgh.  Pa.  William    I..   Waters. 
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Field  of  the  Operating  Engineer 

A  Record  of  Practice,  Experience,  New  Ideas  and  Interesting 
Problems— Notes  on  Practical  Subjects— Questions  and  Answers 


Remedying  Trouble   Caused   by  Varying   Voltage 

Motors  are  often  operated  from  street  railway  circuits 
on  which  there  is  a  wide  variation  in  voltage  during  the 
day,  corresponding  to  the  variation  of  the  load  on  the  street 
railway  system.  In  one  case  a  compound  motor,  rated 
normally  at  550  volts,  was  used  to  drive  a  centrifugal  pump 
taking  water  from  a  deep  well  to  augment  the  water  supply 
of  a  city.  There  was  a  variation  of  about  100  volts  from 
the  highest  to  the  lowest  voltage  during  the  day  at  the 
panel  controlling  the  motor.  This  caused  the  motor  to  run 
above  normal  speed  on  the  higher  voltage,  and  as  the  load 
on  the  pump  corresponding  to  this  speed  was  too  large  for 
the  motor  to  carry,  trouble  was  constantly  experienced 
from  the  opening  of  the  circuit-breakers.  The  load  on  a 
centrifugal  pump  under  constant  head  is  of  such  a  character 
that  a  slight  increase  in  the  speed  of  the  pump  causes  a 
large  increase  in  the  load  on  the  motor.  After  making  tests 
it  was  decided  to  increase  the  number  of  turns  in  the  series 
field  coils  so  that  when  the  motor  was  running  at  normal 
voltage,  and  consequently  at  normal  speed,  more  of  the 
excitation  would  be  supplied  by  the  series  field  coils  than 
formerly,  and  by  placing  a  rheostat  in  the  shunt  field  circuit, 
the  excitation  from  the  shunt  coils  was  decreased,  the  total 
excitation  remaining  the  same  as  before  at  normal  volt- 
age. When  the  higher  voltage  occurs  the  increased  current 
has  a  greater  effect  on  the  field  than  formerly,  owing  to 
the  greatest  number  of  series  turns,  and  the  speed  is  not 
increased  enough  to  change  the  load  materially. 


Parallel  Operation  of  Alternators  with  Composite 
Windings 

By  R.  L.  Mossman 

In  general  it  is  more  difficult  successfully  to  operate  in 
parallel  alternators  having  composite  windings  than  any 
other  type,  and  some  experiences  of  the  author  in  connec- 
tion with  working  out  a  scheme  for  accomplishing  such  a 
condition  may  be  of  interest.  The  prime  movers  of  the 
plant  in  question  were  two  reciprocating  steam  engines 
with  shaft  governors  which  could  not  be  adjusted  while 
the  engines  were  running,  and  the  generators  were  of  the 
150-kw,  2200-volt,  two-phase  revolving-armature  type  di- 
rectly connected  to  the  engines. 


was  about  2  per  cent.  It  was  found  that  if  each  engine 
were  allowed  a  wider  variation  the  operation  was  more 
satisfactory,  and  the  governors  were  accordingly  set  to 
give  a  regulation  of  about  4  per  cent.  In  addition  to  this 
the  dashpots  on  the  governors  were  filled  with  an  oil  suffi- 
ciently heavy  to  prevent  the  engines  from  responding  to 
the  spasmodic  surges  in  the  load  and  still  not  heavy  enough 
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FIG.  2 — DIAGRAM  OF  CONNECTIONS 

to  prevent  their  response  to  the  bona  fide  changes  that  might 
occur.  These  changes  greatly  helped  the  operation  but  it 
was  still  unsatisfactory. 

It  was  then  deemed  advisable  to  look  into  the  electrical 
end  of  the  equipment  and  see  what  changes  might  be  made 
there  which  would  be  beneficial.  In  Fig.  2  one  of  the  alter- 
nators and  its  immediate  connections  are  shown  diagram- 
matically.  The  compounding  effect  of  the  auxiliary  field 
winding  H  in  this  type  of  machine  is  the  same  as  the  effect 
of  the  series  winding  of  the  compound-wound,  direct-cur- 
rent generator.  Thus  when  the  load  is  increased  the  cur- 
rent in  the  primary  winding  of  the  series  transformer  K 
is  increased  and  a  greater  current  is  produced  in  the  second- 
ary L.  Since  the  energy  from  the  secondary  winding  is 
taken  through  the  commutator  at  B  and  after  being  changed 
to  direct  current  is  conducted  to  the  auxiliary  field  winding 
through  the  leads  N  N,  it  is  seen  that  any  increase  in  load 
will  in  turn  cause  an  increase  in  voltage,  and  a  decrease  in 
load  will  have  the  opposite  effect. 


(  World 
FIG.    I INDICATOR   CARDS    BEFORE   CHANGES    WERE    MADE 

The  unequal  division  of  the  load-on  the  two  machines  as 
they  were  at  first  operated  is  very  well  illustrated  by  the 
indicator  cards  shown  in  Fig.  1,  card  A  being  taken  from 
engine  No.  I  and  card  B  from  engine  No.  2.  At  this  time 
engine  No.  1  had  a  speed  variation  from  no  load  to  full 
load  of  about   1   per  cent,  while  the  regulation   of  No.  2 
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FIG.   3 DIVISION   OF  LOAD  AFTER   CHANGES   WERE   EFFECTED 

As  the  exciters  on  the  system  were  loaded  to  approxi- 
mately only  60  per  cent  of  their  rating,  it  was  decided  to 
raise  the  brushes  on  the  commutator  B  and  place  the  com- 
posite field  coils  in  series  with  the  other  winding,  as  shown 
by  the  dotted  lines  marked  U  and  F.  Following  this  the 
operation  was  highly  satisfactory  and   any   cross-currents 
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that  developed  could  always  be  eliminated  by  proper  atten- 
tion to  the  governors.  The  indicator  cards  shown  in  Fig.  3 
were  taken  almost  simultaneously  from  the  two  engines 
after  these  changes  had  been  made  and  when  compared  with 
those  in  Fig.  1  show  how  well  the  load  has  been  equalized. 


at  about  56  per  cent  of  rating.  The  efficiency  decreases 
slowly  with  an  increase  in  the  boiler  rating.  The  low  rating 
tests  show  exit  gas  temperatures  but  little  above  the  tem- 
perature of  the  saturated  steam  in  the  boiler.  The  radiation 
losses  are  low  considering  the  exposed  condition  and  the  low 
atmospheric  temperatures  surrounding  the  unit. 


Test  of  a  1000-hp  Boiler  Twenty-four  Tubes  High 

Mr.  B.  N.  Bump,  of  Syracuse,  N.  Y.,  presented  an  ac- 
count of  some  tests  run  on  a  1000-hp  Babcock  &  Wilcox 
boiler,  twenty-four  tubes  high,  before  the  American  So- 
ciety of  Mechanical  Engineers,  New  York,  Dec.  4,  the 
investigation  having  been  carried  out  to  determine  the 
advantages  and  disadvantages  of  using  such  an  unusual 
height  of  tubes  in  a  boiler  of  this  type.  The  tests  repre- 
sented continuous  operation  in  the  regular  service  of  a  large 
plant,  and  they  were  continued  from  November,   1911,  to 


LONGITUDINAL  ELEVATION  OF  IOOO-HP  ROILER 

February,  1912.  Among  the  points  especially  studied  were 
the  efficiencies  at  various  ratings,  the  economy  of  the  super- 
heater when  located  above  the  twenty-fourth  tube,  effective- 
ness of  the  final  boiler  pass,  and  comparison  of  the  exit-gas 
temperature  with  that  of  the  steam. 

A  Foster  superheater  was  placed  between  the  top  row 
of  tubes  and  the  boiler  drums,  and  the  gases  entered  the 
superheater  after  passing  over  twenty-four  tubes.  The 
superheat  was  found  to  go  up  with  the  boiler  rating,  in- 
creasing from  30  deg.  to  about  75  deg.  Fahr.  for  a  change 
in  rating  from  55  to  120  per  cent. 

The  fuel  was  burned  on  a  six-retort  Taylor  stoker  having 
a  grate  area,  exclusive  of  dump  grate,  of  62.5  sq.  ft.  One 
of  the  results  of  increasing  the  height  of  a  boiler  is  a  large 
ratio  of  boiler  heating  surface  to  grate  area,  which  in  this 
case  was  160  to  1.  Such  a  large  ratio  limits  the  capacity  of 
the  boiler,  making  it  impossible  to  run  at  high  boiler  ratings. 

The  best  combined  efficiency,  81.3  per  cent,  was  obtained 


Choice  of  Motor  Field  Windings  for  Various  Duties 

In  his  paper  on  field  coils,  presented  before  the  Associa- 
tion of  Iron  and  Steel  Electrical  Engineers  at  Milwaukee, 
Oct.  1,  Mr.  R.  B.  Treat,  of  the  Crocker-Wheeler  Company, 
Ampere,  N.  J.,  included  a  tabulation  of  the  different  motor 
field  windings  best  adapted  for  various  classes  of  drive 
where  the  duty  required  of  the  motor  is  continuous,  inter- 
mittent, uniformly  loaded,  or  reversing.  In  several  cases, 
as  the  following  table  indicates,  a  combination  of  shunt  and 
heavy  series  would  be  preferable,  but  for  practical  reasons 
and  continuity  of  service,  entire  series  may  be  required. 

Boring  mill Shunt 

Car  dumper Dependent    upon    dumper    design 

Centrifugal    blower Shunt,  or  light  series  and  shunt 

Centrifugal    pump Shunt,  or  light  series  and  shunt 

Conveyor   table — 

Continuous   light   friction Shunt  and  light  series 

Continuous   heavy    friction Series,  or  shunt  and  heavy  series 

Reversing  and  intermittent Series,  or  shunt  and  heavy  series 

Crane  hoist,  trolley  and  bridge Series 

Draw    bench,    continuous   chain Shunt  and  light   series 

Draw    bench,    reversing Series,  or  shunt  and  heavy  series 

Drill  press Shunt 

Hydraulic    press Shunt 

Lathe     Shunt 

Ore    unloader Series 

Pipe   threader .-^hunt 

I'ipe  welding Shunt  and  light  series 

Planer,   shifting  belt — 

Constant  speed Shunt  and  light  series 

Adjustable    speed Shunt 

Reciprocating   pump Shunt,  or  light  series  and  shunt 

Roll  mill,   feed   tables Series,  or  shunt  and  heavy  series 

Roll  mill,  screw  down Scries,  or  shunt  and  heavy  series 

Saw    Shunt  and  light  series 

Shunt 

Shear,   without  flywheel Shunt  and  heavy  series 

With   flywheel ^hunt  and  heavy  series 

And  if  sufficient  friction Series 

Sktter,    constant    speed Miunt  and   light  series 

Slotter,   adjustable  speed Shunt 

Straightencr    Shunt  and  light  series. 

Transfer    Scries,  or  shunt  and  heavy  series 


Employer's  Right  to  Employee's  Invention 

Upon  what  ethical  or  legal  grounds  do  some  manufacturers  base 
their  rights  to  all  improvements  and  inventions  made  by  an  employee 
who  receives  no  compensation  other  than  wages,  even  though  the  in- 
vention be  conceived  and  developed  outside  regular  working  hours?  It 
is  said  that  some  concerns  require  all  skilled  employees  to  sign  a  con- 
tract assigning  to  the  firm  without  compensation  all  right  to  any  in- 
vention made  along  the  line  of  manufacture,  and  that  this  contract  is 
binding  even  after  the  inventor  has  left  the  employ  of  the  company. 
Such  conditions  seem  discouraging  to  the  production  of  improvements 
by    employees    and    an     injustice    to    the     workman     hired     at    nominal 


A.    L.    P. 


It  is  difficult  to  state  just  what  arrangement  a  company 
should  make  with  its  employees  concerning  inventions  con- 
ceived by  them.  However,  there  can  be  no  doubt  whatso- 
ever that  if  a  person  enters  into  a  contract  with  a  company 
to  accept  a  certain  amount  of  compensation  for  his  services, 
and  to  assign  to  the  company  whatever  invention  he  may 
make  during  his  employment,  he  is  bound  both  legally  and 
morally  to  comply  with  his  part  of  the  contract  just  as  the 
company  is  compelled  to  pay  to  the  employee  the  amount 
of  wages  agreed  upon.  No  one  is  compelled  to  enter  into 
a  contract  with  a  company  unless  he  at  the  time  considers  it 
advantageous  to  do  so.  Having  once  made  the  contract,  he 
should  live  up  to  its  provisions  just  as  he  expects  the  com- 
pany to  fulfil  its  part  of  the  contract.  It  can  hardly  be 
agreed  that  the  inventive  employee  will  receive  only  bare 
wages,  because  if  he  has  a  real  inventive  instinct  he  will 
become  of  great  value  to  his  employer  or  to  a  competing 
employer,  and  his  wages  will  be  determined  by  this  value 
rather  than  by  the  amount  paid  to  an  ordinary  workman. 
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Generators,  Motors  and  Transformers 

Armature  Reaction. — W.  Lulofs. — A  continuation  of  his 
mathematical  article,  illustrated  by  diagrams,  on  armature 
reaction  in  lap-wound  machines.  The  circulating  currents 
in  a  lap-wound  armature  due  to  unequal  pole  strengths  are 
usually  supposed  to  produce  an  armature  reaction  largely 
tending  to  remedy  inequalities  in  the  magnetic  field.  The 
author  shows  that  only  in  the  case  of  the  four-pole  ma- 
chine is  this  counterbalancing  true.  This  is  in  agreement 
with  the  fact  that  the  four-pole  lap-wound  machine  is  supe- 
rior to  those  having  more  poles. — London  Electrician,  Dec. 
6,  1912. 

Induction  Motors. — E.  Boulardet. — The  first  part  of  a 
mathematical  article  on  the  calculation  of  the  axle  and  the 
stator  of  induction  motors  of  large  diameter. — La  Revue 
Elec-.,  Dec.  6,  1912. 

Speed  Regulation  of  Small  Motors. — H.  Barkhausen. — 
An  article  illustrated  by  diagrams  on  the  most  suitable  con- 
nections of  the  resistor  employed  for  regulating  the  speed 
of  small  motors  in  laboratory  practice  within  very  wide 
limits. — Phys.  Zeit.,  Nov.  15,  1912. 

Vibrating  Rectifier. — W.  A.  Brackett. — An  illustrated 
description  of  a  simple  device  for  mechanically  changing 
alternating  current  of  standard  voltage  to  low-voltage  di- 
rect current,  especially  for  use  with  automobiles. — Elec. 
Journal.  December,  1912. 

Lamps  and  Lighting 

Drawn-Wire  Filament  Mounting. — A  note  on  a  recent 
British  patent  (No.  1180,  Dec.  5,  1912)  of  T.  W.  Lowden. 
To  support  the  filaments  of  incandescent  lamps  so  that  they 
may  expand  and  contract  without  damage  and  may  with- 
stand shocks,  the  filament  is  formed  into  a  zigzag,  and  a 
portion  of  the  bends  are  then  short-circuited  so  as  to  form 
a  loop  from  the  contact  point.  It  may  further,  if  desired, 
be  twisted  into  a  rope  or  may  have  its  sides  welded  together. 
These  loops  may  be  bent  over  both  at  the  top  and  base  of 
the  zigzag  and  the  ends  may  be  secured  directly  to  the 
central  glass  support.  If  only  one  end  is  secured  in  this 
way,  ordinary  methods  may  be  employed  at  the  other. — 
London  Elec.  Eng'ing,  Dec.  12,  1912. 

Stability  of  the  Electric  Arc. — G.  W.  Roose. — An  article 
discussing  the  subject  under  the  following  headings:  Nor- 
mal arc,  sustaining  power,  rigidity,  abnormal  arc,  inherent 
properties,  reducing  stability,  results  produced  by  various 
forces  acting  upon  the  arc,  action  of  several  arcs  on  one  an- 
other, action  of  magnetic  fields. — Elec.  Journal,  December, 
1912. 

Lighting  of  Industrial  Establishments. — A.  J.  Airston. — 
The  author  first  discusses  the  different  items  on  which  the 
design  for  an  illuminating  system  depends,  namely,  the 
height  or  type  of  ceiling  or  roof,  the  class  of  work  carried 
on  in  the  location,  the  character  of  the  surroundings,  the 
area  and  shape  of  the  location,  the  illuminating  system  to 
be  replaced  (if  any)  and  the  cost  of  the  installation.  He 
then  gives  some  simple  rules  how  to  proceed  in  laying  out 
the  lighting  system,  and  illustrates  these  rules  by  two  ex- 
amples from  practice. — Elec.  Journal,  December.  1912. 

Generation,  Transmission  and  Distribution 

The  Grounding  of  the  Neutral. — An  account  of  the  ex- 
tended discussion  which  followed  J.  S.  Peck's  British  I.  E.  E. 


paper,  recently  abstracted  in  the  Digest,  both  in  the  London 
and  the  Manchester  meeting.  Mr.  Brazil  suggested  that 
it  is  desirable  to  insert  between  the  neutral  and  earth  a 
resistor  with  a  negative  temperature-resistance  coefficient. 
He  described  a  resistor  built  up  of  seventy-two  rectangular 
fireclay  troughs  containing  carbon  powder,  arranged  eight 
sets  in  parallel,  each  set  consisting  of  nine  in  series  and 
giving  200  amp  with  a  fault.  Mr.  Partridge  pointed  out 
the  desirability  of  providing  a  definite  metallic  path  back 
to  the  generators,  when  the  outer  of  a  high-tension  cable 
is  grounded  at  the  station  and  the  middle  point  of  the  trans- 
former secondary  is  grounded  at  the  substation.  If  a 
spark-gap  is  provided  at  the  distant  end  of  the  high-tension 
line,  between  the  outer  and  earth,  then,  in  the  event  of  a 
connection  between  the  primary  and  the  secondary  of  the 
transformer,  there  will  be  a  metallic  return  by  way  of  the 
spark-gap,  obviating  the  necessity  which  would  otherwise 
exist  of  a  considerable  current  through  the  ground  to  the 
station.  Mr.  Partridge,  following  the  single-phase  practice, 
grounds  one  phase  of  his  three-phase  system  throughout. 
Mr.  S.  L.  Pearce  said  that  at  Manchester  they  started  in 
1901  with  ungrounded  neutrals  and  that  the  arrangement 
continued  to  the  present  day.  The  problem  had  not  been 
studied  then  as  now,  and  it  is,  no  doubt,  considered  that  the 
insulated  system  is  safer  and  that  it  offers  the  possibility 
of  running  with  one  phase  grounded.  This  has  been  borne 
out  in  practice.  Under  present  conditions,  however,  there  is 
nothing  to  choose  between  one  system  and  the  other  at 
Manchester,  and  it  has  been  decided  to  ground  the  neutral 
at  an  early  date  in  order  to  limit  the  current  to  earth.  As 
there  is  45,000  kw  at  Stewart  Street,  behind  a  fault,  the 
switch  which  interrupts  the  circuit  is  subjected  to  severe 
treatment.  He  proposed  to  combine  grounding  through  a 
high-resistance  resistor  (giving  about  100  amp)  with  bal- 
anced protective  gear.  The  resistance  would  be  propor- 
tioned to  allow  sufficient  current  to  trip  the  largest  circuit- 
breaker.  Mr.  J.  S.  Peck,  in  closing  the  discussion,  asked 
whether  there  is  any  change  in  the  resistance  of  the  carbon 
resistor  referred  to  by  Mr.  Brazil  and  was  informed  that 
there  is  not.  In  many  cases,  he  said,  manufacturers  are 
able  to  make  considerable  reduction  in  cost  of  apparatus 
where  grounding  is  adopted  owing  to  the  limit  voltage,  but 
he  does  not  favor  this,  because  apparatus  should  be  capable 
of  working  ungrounded  if  necessary.  In  regard  to  over- 
head lines,  if  it  is  only  a  case  of  a  pierced  insulator,  he  saw 
no  reason  why  the  line  should  not  be  grounded  at  the  station 
and  run.  In  the  case  of  a  low-voltage  system  it  does  not 
matter  whether  one  phase  or  the  neutral  is  grounded,  but 
with  a  step-down  transformer  it  is  better  to  ground  one 
phase  than  to  work  ungrounded.  The  tendency  on  very 
high-voltage  systems  seemed  to  be  toward  insulated  neutrals 
and  the  use  of  delta-connected  transformers.  He  thought 
it  doubtful  whether  grounding  should  be  adopted  with  the 
200-volt  or  400-volt  supply  systems  in  large  industrial  works, 
as  it  is  necessary  to  keep  going  and  impossible  to  shut  down 
for  temporary  grounds  which  frequently  occur. — London 
Elec.  Review,  Dec.  6,  19 12. 

Peat.- — J.  Teich mueller. — A  continuation  of  his  paper 
read  before  the  German  Association  of  Electrical  Engineers 
on  peat  and  electrical  engineering.  The  author  describes 
the  electric  transmission  plant  in  Gstfriesland,  Germany, 
making  use  of  large  peat  deposit.  There  are  three  turbo- 
generators, two  of  1250  kva  each  and  one  of  1550  kva.     The 
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author  begins  describing  the  methods  of  mining  the  peat. — 
Elek.  Zeit.,  Dec.  12,  1912. 

Determination  of  Capacities. — J.  W.  Woodrow. — A 
mathematical  paper  on  the  determination  of  capacities  by 
means  of  conjugate  functions.  Among  the  problems  solved 
is  the  determination  of  the  capacity  of  a  three-phase  over- 
head system  in  which  the  wires  are  arranged  so  that  they 
are  on  the  corners  of  an  equilateral  triangle  and  the  deter- 
mination of  the  capacity  of  a  three-core  cable  of  the  clover- 
leaf  type. — Phys.  Review,  December,  1912. 

Traction 

Future  of  Electric  Traction. — H.  Labour. — In  an  article 
on  the  future  of  electric  traction  the  author  says  that  the 
three-phase  system  has  probably  only  a  very  limited  future. 
The  fight  is  between  the  high-tension  direct-current  system 
and  the  single-phase  system.  The  latter  has  made  rapid 
progress  in  recent  years  and  seems  destined  to  still  greater 
development.  The  author  thinks  that  for  distances  up  to 
40  km  (24  miles)  the  direct-current  high-tension  system 
may  be  recommended.  For  longer  lines  the  single-phase 
system  has  no  competitor. — La  Lumiere  Elec,  Dec.  14,  1912. 

Gasoline-Electric  Automobiles. — A  note  on  a  recent 
British  patent  (No.  2817,  Dec.  5,  1912)  of  MacFarlane 
Engineering  Company,  Ltd.,  and  W.  A.  MacFarlane.  There 
are  two  direct-current  machines  with  their  armatures  in 
series.  One  member  of  the  primary  machine  is  coupled  to 
the  prime  mover  and  the  other  to  the  driven  shaft.  On  the 
auxiliary  machine  one  member  is  coupled  to  the  prime 
mover  and  the  other  is  fixed.  Exciting  windings  on  the 
poles  of  both  machines  are  so  connected  that  the  voltage 
produced  in  each  armature  acts  in  the  same  direction  round 
the  main  circuit.  There  are  series  windings  on  the  poles 
of  the  auxiliary  machine  so  arranged  that  the  voltage  due 
to  them  opposes  that  due  to  the  exciting  windings.  The 
mid-point  of  the  series-connected  exciting  windings  is 
brought  out  for  the  purpose  of  reversing  one  of  them. — 
London  Elec.  Eng'ing,  Dec.  12,  1912. 

Interpole  Motors. — Lehrmann. — A  French  translation  of 
his  paper  presented  before  the  German  Association  of 
Tramways  and  Light  Railways  on  the  results  obtained  with 
interpole  motors  in  actual  traction. — La  Honille  Blanche. 
November,  1912. 

Electrification  of  Main  Lines. — The  first  part  of  a  long 
paper  on  the  electrification  of  trunk  railroads.  In  the 
present  instalment  the  author  discusses  the  different  systems 
and  expresses  himself  in  favor  of  single  phase. — London 
Electrician,  Nov.  30,   1912. 

Installations,   Systems    and    Appliances 

Mixed  Private  and  Municipal  Stations. — Richard    Pa 
sow. — While  in  Germany  public  opinion  was  formerly  very 
much   in   favor  of  municipal  ownership  there  has  been  a 
change  in  recent  years.     Privately  owned  plants  are  again 
increasing  in  number.     But  the  most  signifii  ipment 

is  the  evolution  of  the  mixed  private  and  municipal  plant. 
The  first  case  was  the  Rhenish-Westphalian  Electricity 
Works  in  Essen.  Since  1902  this  station  has  undergone  a 
steady  and  rapid  enlargement,  and  when  it  undertook  to 
acquire  all  the  street  railways  in  the  industrial  district  in 
the  neighborhood  the  cities  and  comities  concerned  decided 
to  acquire  some  stock  in  the  electricity  works.  This  was 
done  by  three  cities  and  eleven  counties,  each  of  them 
having  a  representative  in  the  board  of  directors.  \  sketch 
is  given  of  other  mixed  private  and  public  stations.  In 
some  of  them  the  city  is  the  majority  stockholder,  in  others 
the  majority  of  the  stock  is  held  by  private  parties.  Most 
cities  and  counties  are  chiefly  interested  in  having  a  repre- 
sentative in  the  board  of  directors,  while  the  business  man- 
agement and  the  executive  officers  are  left  tn  the  private 
parties.  The  author  thinks  that  the  mixed  private  and 
public  electricity  works  will  become  even  more  important  in 
the  future. — Elek.  Zeit..  Dec.  12,  1912. 


Italy. — An  editorial  on  the  enormous  development  of  the 
electrical  supply  industry  in  Italy  during  the  last  few  years. 
From  1899  to  1908  there  have  been  built  in  Italy  3364  new 
stations  with  an  aggregate  rating  of  436,000  kw.  At  the 
end  of  1908  there  were  in  operation  in  Italy  6750  stations 
with  a  total  rating  of  510,000  kw,  of  which  360,000  kw  was 
furnished  from  water  power.  In  contradistinction  the  man- 
ufacturing  electrical  industries  have  not  developed  to  a 
similar  extent  in  Italy.  Out  of  5953  stations  installed  in  ten 
year-.  ns  were  equipped  b)   foreigners,  especially 

by  German  firms.  Some  general  questions  relating  to  this 
ion  have  been  discussed  by  Legouez,  who  concludes 
that  tlie  chief  disadvantage  of  ttalj  as  a  manufacturing 
country  is  that  it  is  obli  1    of  the  most  im- 

portant raw  materials,  especially  iron,  from  foreign  coun- 
tries. Sixty-seven  per  cent  of  the  value  of  the  electrical 
imports  to  Italy  coi  '  .ermany,  only  5  per  cent  from 

France.  This  is  thought  to  be  due  to  the  influence  which 
Germany  lias  on  the  banks  and  financial  institutions  of 
Italy. — /  a  Revue  I  lee.,  Dec.  6,  1912. 

Tariff. — Berkovitz. — In  view  of  the  many  advantages  of 
the  tlat  rate  the  author  thinks  that  the  following  limiting 
device  made  by  a  German  company  will  be  found  suitable. 
It  limits  only  the  watts  used  for  lighting,  but  the  momen- 
tum of  inertia  of  the  movable  armature  is  so  chosen  that  it 
prevents  the  lighting  current  exceeding  a  predetermined 
amount,  though  it  does  not  prevent  the  use  of  cooking  and 
heating  apparatus.  For  instance,  if  this  limiting  device  is 
adjusted  to  100  watts  for  lighting  it  is  nevertheless  possible 
to  use  300  watts  and  more  for  cooking  and  heating.  When 
the  lighting  current  is  used  the  heating  and  cooking  appa- 
ratus cannot  be  used. — Elek.  Zeit..  Dec.  12,  1912. 

Argentine. — A.  II.  Giggixgs. — The  first  part  of  a  sta- 
tistical article  on  the  industries  and  industrial  conditions  in 
the  Argentine,  giving  data  of  imports  from  different  coun- 
tries and  tables  of  various  industrial  works  and  factories 
in  the  Argentine. — London  Elec.  Review,  Dec.   13.   [912. 

Electrophysics  and   Magnetism 

Volta  Effect. — F.  Sanford. — The  fundamental  question  as 
to  the  nature  of  the  Volta  effect  seems  to  be  whether  the 
different  metals  when  in  electrical  contact  with  the  earth 
or  with  the  inside  of  the  same  hollow  conductor  are  still  at 
different  potentials  relative  10  each  other,  or  whether  the 
ttial  difference  which  may  be  observed  between  two 
of  them  when  they  are  brought  very  close  together  is  due 
polarization  in  the  medium 
between  them.  The  author  describes  a  series  of  experi- 
ments from  which  he  concludes  that  the  Volta  effect  is  not 
due  to  any  electrolytic  action  between  the  opposed  metals, 
but  different  metals  wdien  in  contact  with  the  earth  or  with 
the  inside  of  the  same  hollow  conductor  may  be  at  different 
potentials  relative  to  each  other. — Phys.  A' 
1912. 

nelie  Resolution  of  Fine  Spectral  Lines  in 
Vacuum  Are  Lamp. — ('.  II.  WANI-MoHAMMED. — An  ac- 
count of  an  investigation  in  which  the  author  studied  the 
Zeeman  effect  exhibited  by  certain  fine  lines  of  bismuth. 
cadmium,  thallium  and  /inc.  For  this  purpose  he  us 
modified  form  of  Janicki  lamp  and  an  excellent  echelon 
spectroscope.  The  general  conclusions  are  as  follows:  It 
was  found  that  the  Janicki  type  of  oxide  cathode  lamp  gave 
very  tine,  intense  satellites  so  that  it  became  an  excellent 
some,  1  \    few    satellites 

were  investigated  for  the  first  time.     Some  of  the  satellites 
I   In    the  magnetic   field  into  three,   four,   five, 
six  and  even  nine  components.     In  general,  the  separation 
was  in.  magnetic  field  strength.    One  com- 

an    extraordinary 
type  of  resolution.     Another  satellite  of  this  principal  line 

1   that   the   law   of   displacement   changed   as   the   in- 
1  Id  was  increased.     The  cadmium  line  X  =  4678 

tellites   which   are   visible   in   the  magnetic   field   but 
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which  cannot  be  seen  under  ordinary  conditions.  The 
bismuth  line  A  =  4722  has  a  very  complicated  structure,  and 
two  of  its  satellites  suffer  a  magnetic  displacement  which  is 
proportional  to  the  square  of  the  field  strength.  Finally, 
the  author  found  that  the  resolution  of  sufficiently  fine  lines 
could  be  measured  in  very  weak  fields,  such  as  300  gauss. — 
Ann.  der  Physik,  No.  1 1,  September,  1912;  abstracted  in 
Amer.  Journal  of  Science,  December,  1912. 

Weight  and  Charge  of  Condenser. — P.  G.  Agnew  and 
W.  C.  Bishop. — An  account  of  an  experimental  attempt  to 
detect  possible  changes  in  weight  or  momentum  effects  on 
charging  a  condenser.  The  results  are  negative  and  are 
summed  up  as  follows:  Charging  a  10-mf  condenser  to 
240  volts  was  found  not  to  change  its  weight  by  as  much 
as  0.01  milligram,  or  one  part  in  100,000,000.  In  charging 
and  discharging  the  same  condenser  no  momentum  effect 
having  opposite  signs  on  charge  and  on  discharge  as  great 
as  0.01  dyne-second  was  detected.  Similarly  no  momentum 
effect  having  j:he  same  sign  on  charge  and  on  discharge  as 
great  as  0.0004  dyne-second  was  detected. — Phys.  Review, 
December,  1912. 

Tzvo  Spherical  Electrodes. — G.  R.  Dean. — A  mathemati- 
cal paper  on  the  potential  and  electrostatic  force  in  the  field 
of  two  metallic  spherical  electrodes. — Phys.  Review,  Decem- 
ber, 1912. 

Electrochemistry  and  Batteries 

Electric  Furnace  Electrodes. — A  note  on  a  recent  British 
patent  (No.  14,267,  Dec.  5,  1912)  of  the  Planiawerke.  The 
metal  core  and  the  electrode  bore  are  so  adjusted  that  the 
contraction  during  solidification  of  the  metal  or  alloy  cast 
in  the  bore  causes  the  metal  to  be  firmly  pressed  against 
the  surrounding  wall  of  the  electrode. — London  Elec. 
Eng'ing.  Dec.  12,  1912. 

Units,   Measurements   and   Instruments 

Measurement  of  Magnetic  Fields. — P.  H.  S.  Kempton. — 
An  illustrated  article  on  various  methods  of  measuring  mag- 
netic fields.  The  author  first  discusses  magnetic  methods — 
(a)  magneto-metric  methods  in  which  deflections  and  oscil- 
lations of  magnetic  needles  are  observed;  (b)  a  second  mag- 
netic method,  that  of  Quincke  and  Dubois,  which  depends  on 
the  variation  of  pressure  at  right  angles  to  the  right  of  forces 
with  the  permeability  of  the  medium.    Fig.  I  illustrates  the 


FIGS.    I   AND  2— METHODS  OF   MEASURING   MAGNETIC   FIELDS 

principle  of  the  method.  A  is  a  V-tube  containing  a  liquid 
of  known  permeability;  Du  Bois  used  nickel  sulphate  and 
water.  A  magnetic  field  is  applied  to  the  narrower  limb,  so 
that  the  lines  of  force  pass  parallel  to  the  liquid  surface, 
some  in  the  liquid  and  some  above  it.  The  pressure  at  right 
angles  to  the  lines  of  force,  and  hence  at  right  angles  to 
the  surface  of  the  liquid,  is  jx  IP/8%  in  the  liquid  and  IP/8  rc 
in  the  air  above.  The  difference  of  pressure  (\j. —  1)  IP/8% 
causes  the  liquid  to  rise  in  the  narrow  limb  until  equilibrium 
is  established;  that  is,  when  (ja — 1 )  IP/8  7t  =  h  p  g.  By 
tilting  the  tube  as  shown  in  Fig.  1  and  reading  the  elevation 
of  the  column  by  means  of  a  microscope,  Du  Bois  rendered 
this  apparatus  more  sensitive  and  capable  of  measuring 
fields  of  strengths  from  500  to  10,000  gausses,  with  an  error 
of  less  than  half  of  1  per  cent.  The  second  class  of  methods 
uses  electromagnetic  effects:     (a)  The  induction  of  current 


in  a  conductor  moving  in  a  magnetic  field  is  used  in  the 
earth  inductor  and  search  coils,  (b)  The  motion  of  a  con- 
ductor carrying  current  in  a  magnetic  field  is  used  in  the 
instrument  shown  in  Fig.  2.  The  force  exerted  by  a  mag- 
netic field  of  strength  H  on  a  conductor  of  length  L  carry- 
ing a  current  of  C  c.  g.  s.  units  is  given  by  the  product 
H  C  L.  The  central  rectangular  cistern  A  is  connected  to 
side  tubes  B  and  C ;  all  contain  mercury.  Current  is  led  in 
at  the  top  of  A  by  an  electrode  E  and  passes  out  at  F.  The 
magnetic  field  is  applied  across  the  cistern,  as  shown  by  the 
arrows  K  K.  The  resulting  force  on  the  conducting  fluid 
{H  LC)  is  transmitted  to  the  side  tubes,  and  the  mercury 
rises  in  one  of  them  until  equilibrium  is  reached;  that  is, 
when  HCL  =  hpgoL;  where  8  is  the  density  of  mercury, 
g  the  gravitational  acceleration,  and  L  the  section  of  the 
mercury  perpendicular  to  the  magnetic  field,  (c)  The  varia- 
tion of  electric  resistance  with  magnetic  field  intensity  is 
used  in  pure  bismuth  wire  coils.  Finally,  optical  methods 
are  considered.  In  summing  up  the  author  thinks  that  the 
electromagnetic  effects  are  the  most  fruitful  of  practical 
methods  for  measuring  magnetic  fields  of  all  strengths,  and 
that  the  search  coil  and  bismuth  coil  are  the  most  likely  to 
serve  practical  purposes  satisfactorily.  Finally,  a  few  notes 
are  given  on  the  measurement  of  rapidly  changing  field  in- 
tensities.— London  Elec.  Review,  Dec.   13,  1912. 

Telephone  Receiver  in  Alternating-Current  Zero  Meas- 
urements.— Phillips  Thomas. — A  paper  in  which  the 
author  describes  a  method  of  employing  the  watchcase  tele- 
phone receiver  in  the  comparing  of  capacities  by  the  alter- 
nating-current bridge  method.  The  use  of  this  scheme  does 
away  with  the  difficulties  ordinarily  encountered  in  attempts 
to  use  the  receiver  in  this  way.  The  success  of  the  method 
is  due  to  the  fact  that  the  human  ear  is  much  more  sensitive 
to  a  noise  or  sound  of  very  low  frequency,  in  the  presence 
of  a  barely  audible  note  of  high  frequency,  than  to  the  latter 
alone.  By  this  method,  which  is  here  denominated  the 
"method  of  beats,"  such  a  receiver  may  be  used  to  balance 
an  alternating-current  capacity  bridge  (1)  on  frequencies 
too  low  to  affect  the  ear  sensibly  and  (2)  in  cases  where 
the  time-constant  balance  is  a  function  of  the  current 
strength  in  the  bridge  circuit.  Simple  means  are  suggested 
for  the  ready  application  of  the  method  to  commercial  as 
well  as  to  laboratory  measurements. — Journal  of  the  Frank- 
lin Inst.,  December,  1912. 

Telegraphy,  Telephony  and  Signals 

Three-Plate  Condenser. — E.  Grueneisen  and  E.  Giebe. 
— An  article  on  the  determination  of  the  dielectric  constants 
of  solid  insulators,  like  porcelain,  etc.  With  a  two-plate 
condenser  certain  precautions  are  necessary  and  several 
corrections  must  be  made.  With  a  three-plate  condenser, 
for  the  capacity  of  which  a  new  formula  is  given,  fewer 
precautions  are  necessary  and  the  corrections  are  also 
smaller. — Phys.  Zeit.,  Nov.  15,  1912. 

Submarine  Telephone  Cables. — J.  G.  Hill. — The  conclu- 
sion of  his  long  paper  on  the  loading  of  submarine  telephone 
cables  giving  a  comparison  between  Pupin-coil-loaded  and 
continuously  loaded  cables.  Tables  and  diagrams  are  given 
showing  comparative  costs.  According  to  the  author  it 
appears  clear  that  a  coil-loaded  cable  is  of  greater  electrical 
efficiency  and  therefore  is  to  be  preferred  to  a  continuously 
loaded  submarine  cable,  if  it  can  be  satisfactorily  main- 
tained. It  follows  from  the  nature  of  the  case  that  it  is 
not  possible  to  state  absolutely  the  life  of  such  a  cable,  and 
this  is,  of  course,  a  necessary  consequence  of  its  recent 
introduction,  but  the  Anglo-French  loaded  cable  has  now 
been  immersed  nearly  two  and  one-half  years  and  has  not 
yet  required  any  attention  whatever.  The  Anglo-Belgian 
cable  also  has  not  been  interrupted  since  it  was  handed  over 
to  the  post  office  authorities  by  the  contractors.  Those  who 
have  the  greatest  knowledge  of  the  design  of  such  cables, 
moreover,  do  not  anticipate  any  exceptional  difficulty  in 
th'e  future.    So  far  as  continuous  loading  is  concerned,  con- 
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siderable  attention  has  been,  and  doubtless  will  continue  to 
be,  devoted  to  its  development,  but  even  if  it  be  assumed 
that  material  progress  is  made,  now  or  at  an  early  date, 
the  increase  in  the  diameter  of  the  conductor  brought  about 
by  the  iron  wrapping,  and  the  necessity  for  an  increased 
weight  of  gutta  percha  as  compared  with  a  coil-loaded  cable, 
would  in  any  case  appear  to  be  a  serious  drawback.  The 
type  of  continuous  loading  examined  in  this  paper,  that 
produced  by  the  Telegraph  Maintenance  &  Construction 
Company,  represents  good  work  in  that  direction,  inasmuch 
as  the  speaking  range  of  the  cable  so  loaded  was  rather 
more  than  doubled  as  compared  with  an  unloaded  cable.  It 
will,  however,  be  necessary  to  decrease  the  ratio  of  resist- 
ance to  inductance  and  to  increase  considerably  the  permea- 
bility of  the  iron  winding  before  continuous  loading  can 
be  considered  to  be  electrically  equal  to  coil  loading  as  an 
efficient  electrical  device. — London  Elec.  Review,  Dec.  13, 
1912. 

Artificial  Telegraph  Line. — K.  W.  Wagner. — The  first 
part  of  an  illustrated  paper  in  which  the  author  describes 
a  new  artificial  line  for  the  investigation  of  telegraph  cur- 
rents. The  line  is  made  up  of  resistors,  Pupin  inductance 
coils  and  condensers.  The  construction  is  described  in 
some  detail  and  the  phenomena  on  this  artificial  line  are 
shown  to  be  quite  analogous  to  the  phenomena  of  real  long 
lines.  The  author  discusses  the  currents  at  different  points 
of  a  long  line  and  the  effect  of  inductance.  The  article  is 
to  be  concluded. — Elek.  Zeit.,  Dec.  12,  1912. 

Miscellaneous 

Future  of  Electricity. — Majrice  Le  Blanc. — The  great 
problem  of  the  future  is  the  direct  transmission  of  heat  into 
electricity.  From  the  viewpoint  of  immediate  practical  im- 
portance, however,  the  greatest  developments  are  to  be  ex- 
pected from  energy  transmission.  Energy  transmission  by 
means  of  waves  without  wires  is  a  very  interesting  problem, 
but  from  ordiifary  transmission  with  wires  it  seems  that 
agricultural  districts  will  profit  most  in  the  near  future.  A 
problem  in  this  respect  is  what  the  highest  voltage  that  can 
be  used  in  practice  will  be.  As  to  overhead  lines  versus 
cables,  the  cable  seems  to  have  a  promising  future,  especially 
for  direct  current  and  for  alternating  current  of  very  low 
frequency.  The  direct-current  high-tension  Thury  series 
system  may  come  into  favor  again,  as  it  will  permit  the  use 
of  cables  instead  of  overhead  lines  without  any  danger 
from  capacity  currents  or  resonance  phenomena.  As  to 
the  alternating-current  system,  the  author  thinks  it  will 
expand  chiefly  in  the  form  of  three-phase  currents.  The 
lower  the  frequency  the  easier  are  the  large  transmission 
schemes.  A  three-wire  lamp  with  three  filaments  supplied 
with  energy  from  three  phases  does  not  suffer  in  its  light- 
giving  qualities  from  a  low  frequency.  In  machine  design 
Le  Blanc  is  working  at  present  on  the  realization  of  some 
important  novelties.  His  studies  on  rotary  compressors 
have  led  to  the  design  of  machines  of  very  high  speed, 
actually  up  to  37,000  r.p.m.  The  secret  of  the  design  con- 
sists in  the  very  great  liberty  of  movement  of  the  rotary 
axle  and  in  the  use  of  automatic  equilibrators. — La  Lumiere 
Elec,  Dec.  14,  1912. 


Book  Reviews 


Transmission  Line  Construction.     By  R.  A.  Lundquist. 
New  York:    McGraw-Hill  Book  Company.    285  pages, 
180  illus.    Price,  $3. 
The  title  aptly  indicates  the  nature  of  the  matters  dealt 
with  in  the  pages  of  this  book.    The  up-to-date  methods  of 
planning   and   constructing   transmission   lines   are   clearly 
described,  and  the  numerous  illustrations  which  supplement 
the  text   have  been   wisely   selected.     The  author  has   pre- 
sented prices  and  cost  data  that  are  of  great  value  to  every 


practical  engineer  engaged  in  transmission-line  work,  and 
he  offers  these  figures  in  such  a  manner  that  they  may  be 
of  real  use  to  the  reader.  Mr.  Lundquist  has  taken  great 
pains  to  enhance  the  value  of  all  cost  figures  by  giving  such 
information  as  he  deems  necessary  for  their  proper  under- 
standing. Information  of  the  kind  given  here  is  available 
from  various  sources,  but  we  do  not  know  of  any  other  one 
publication  in  which  so  much  useful  cost  data  on  transmis- 
sion line  construction  has  been  collected  or  in  which  it  has 
been  so  intelligently  presented.  As  stated  in  the  preface  to 
the  book,  the  author  does  not  attempt  to  cover  the  electrical 
and  mechanical  calculations  involved  in  the  design  of  high- 
tension  transmission  lines:  "the  book  treats  the  subject 
from  the  standpoint  of  the  construction  man  rather  than 
that  of  the  office  engineer."  This  does  not  mean  that  the 
book  is  not  of  value  to  the  man  who  makes  the  necessary 
calculations,  because  his  end  always  is,  or  always  should 
be,  an  economic  one ;  and  the  material  as  presented  by  Mr. 
Lundquist  cannot  fail  to  be  of  interest  to  him. 

Where  the  author  states  his  own  personal  opinions  we  are 
generally  inclined  to  agree  with  him,  as,  for  instance,  when 
he  says  that  the  actual  planning  and  systematic  preparation 
for  the  carrying  out  of  a  transmission-line  project  deserve 
more  attention  than  has  usually  been  accorded  to  them  in 
the  past,  and  when  he  recommends  on  economic  grounds 
that  more  attention  be  paid  to  the  proper  seasoning  and 
treatment  of  wooden  poles.  When  dealing  with  specifica- 
tions for  wooden  poles  the  author  appears  to  criticise  ad- 
versely the  not  uncommon  practice  of  specifying  the  top 
diameter  and  the  length  of  poles  only,  without  making 
mention  of  the  required  butt  measurement;  but  is  it  not 
true  that  a  cause  beyond  the  will  of  man  determines  the 
average  "natural  taper"  of  each  particular  variety  of  tree 
suitable  for  transmission-line  poles,  and  is  it  not,  after  all, 
best  to  let  the  butt  measurement  take  care  of  itself?  It 
is  not  suggested  that  strength  calculations  on  poles  for  the 
more  important  transmission  lines  should  not  be  made,  but 
such  calculations  should  be  based  on  the  known  natural 
taper  of  the  selected  timber. 

Among  the  best  portions  of  the  book  may  be  mentioned 
Chapters  II  and  VII,  the  former  because  it  is  original  and 
explains  in  concise  language  the  author's  own  views  as  to 
the  proper  way  to  lay  out  a  transmission  line,  and  the 
latter  because  it  sums  up  the  case  for  the  concrete  pole 
and  clearly  explains  the  modern  methods  of  manufacturing 
and   erecting   these   poles. 


Prinzip  und  Wirkungsweise  der  Wattmeter  und  Elek- 

TRIZITATSZAHLER  FUR  GlEICH   UND  WeCHSELSTROM.      By 

Alex.    Konigswerther.      Leipzig:      J.    A.    Barth.      71 

pages,  84  illus.  Price,  3.30  marks. 
A  well-illustrated  little  descriptive  treatise  on  wattmeters, 
watt-hour  meters  and  similar  instruments.  The  funda- 
mental principles  of  each  instrument  are  indicated,  the  con- 
nections with  the  circuit  are  clearly  and  diagrammatically 
shown,  and  the  relative  advantages  of  the  different  types 
summed  up.  The  book  will  be  of  service  to  students  of 
elementary  electrical  engineering,  and  particularly  to  those 
interested  in  German  meter  practice. 

Die  Elektrolytische  Alkalichloridzerlegung  mit  Star- 
ren   Metai  1  .kathoden.     By  Dr.  Jean  Billiter.     Halle 
a.d.S:     Wilhelm  Knapp.     265  pages,  189  illus.     Price, 
16.50  marks. 
The   first   volume   of   a   treatise   on   the   electrolytic   de- 
composition of  potassium   and  sodium  chlorides.     In   this 
volume   the   author   compiles,   describes   and   discusses   the 
various  processes  for  these  electrolytic  industries  as  they 
appear  in  German,  British  and  American  patents  up  to  a 
recent  date.    The  author  has  contributed  to  this  art.  and  his 
own  patents  are  included  in  the  discussion.    The  book  will 
be  of   interest  to   all   students   of  this  branch   of   electro- 
chemical industry,  especially  from  the  inventor's  standpoint. 
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New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Push-Button  and   Lock  Wall  Switches 

The  new  push-button  wall  switch  marketed  by  the  Man- 
hattan Electrical  Supply  Company,  17  Park  Place,  New- 
York,  is  provided  with  an  irremovable  dust-proof  fiber 
cover,  which  also  acts  as  an  insulator  and  is  held  perma- 
nently in  place  by  the  cross-bar.  This  cover  effectually  in- 
closes and  protects  the  switch  mechanism  from  coarse  dirt 


FIG.    I PUSH-BUTTON    SWITCH 


-LOCK    SWITCH 


and  grit  and,  being  permanently  attached,  need  not  be  re- 
moved when  the  wire  connections  are  made  to  the  switch 
binding  posts.  It  is  thus  impossible  for  plaster,  mortar  or 
grit  to  fall  inside  the  porcelain  cup,  endangering  the  opera- 
tion of  the  switch  mechanism.  The  switch  has  been  ap- 
proved by  the  Underwriters'  Laboratories.  The  binding 
post,  with  its  L-shaped  base  and  head,  is  set  snugly  into  a 
recess  in  the  wall  and  into  the  reinforced  bottom  of  the 
porcelain  cup.  Here  it  is  held  rigidly  in  place  by  two 
screws  passing  through  the  porcelain  base,  so  that  the  post 
cannot  be  thrown  out  of  alignment  when  tightening  the 
binding  screw.  The  push  mechanism  is  supported  top  and 
bottom.  Below  it  is  fastened  with  two  screws  through  the 
base  of  the  cup,  and  above  it  is  held  firmly  in  position  by 
the  cross-bar,  which  is  in  turn  attached  to  the  porcelain 
base  by  two  screws. 

The  operating  mechanism  is  made  of  hardened  and  tem- 
pered steel.  The  spring  contact  parts  are  of  phosphor 
bronze  and  of  ample  cross-section.  Edges  and  corners  of 
the  porcelain  base  or  cup  are  smoothly  rounded,  rendering 
them  much  less  susceptible  to  breakage  than  when  left 
rough  or  unfinished.  The  heavy,  easily  accessible  binding 
screw,  with  its  large,  strong  head,  makes  the  switch  easy 
to  wire,  and  ample  pressure  is  secured  on  the  connecting 
wire  without  stripping  the  threads. 

By  an  ingenious  method  the  upper  part  of  the  binding 
post,  where  the  binding  screw  enters,  is  punched  to  form  a 
collar.  This  adds  to  the  number  of  threads  through  which 
the  screw  shank  passes  and  doubles  the  amount  of  com- 
pression which  can  ordinarily  be  brought  to  bear  on  the 
point  of  contact  under  the  screw  head. 

The  buttons  project  the  least  possible  distance  through 
the  plate,  making  it  a  truly  flush  switch.  Temporary  plates 
are  not  required  when  these  switches  are  installed,  as  only 
the  push-buttons  and  binding-screw  heads  are  exposed.    The 


fiber  cover  protects  the  mechanism  of  the  switch.  An  im- 
proved cam  construction  gives  the  switch  mechanism  an 
extremely  quick  make  and  break.  Shallow  construction  of 
the  cross-bar  allows  a  stamped  faceplate,  with  reinforced 
screw  holes,  to  rest  firmly  on  it,  so  that  buckling  of  plates 
is  an  impossibility. 

The  lock  switch  (Fig.  2)  is  similar  in  construction,  ex- 
cept that  the  locking  attachment  is  substituted  for  the  push- 
button. It  can  be  operated  only  by  the  proper  key,  irre- 
spective of  whether  the  faceplate  is  attached  or  not.  The 
switches  are  shallow  and  are  made  to  fit  any  standard  wall 
box. 


Device  for  Making  Ground  Connection 

The  accompanying  illustration  shows  a  type  of  ground 
connection  which  is  now  being  manufactured  by  the  L.  S. 
Brach  Supply  Company  of  New  York  City.  It  is  claimed 
that  this  device  will  produce  a  low-resistance  contact  be- 
tween the  ground  wire  and  the  earth  itself  which  it  is  im- 
possible to  secure  through  the  ground  wire  or  plate  in  com- 
mon use.  To  accomplish  this  the  ground  connection  has 
been  designed  to  retain  the  moisture  in  the  vicinity  of  the 
contact,  to  present  a  sufficiently  large  area  of  metal  surface 
to  the  earth,  and  to  insure  firm  contact  between  the  earth 
and  the  metal  plates.  To  secure  moist  earth  three  bowls 
or  cups  are  fastened  to  a  center  ground  rod,  providing  a 
means  for  rain  water  as  it  seeps  through  the  earth  to  be 
caught  and  retained  within  the  grounding  device  itself. 
This  water  will  remain  in  bowls  as  long  as  the  surrounding 
earth  is  moist.     When,  by  rea- 

tson  of  the  hot  sun,  evaporation 
takes  place  and  the  earth  be- 
comes dry,  there  still  remains 
a  local  moist  area  due  to  the 
water  that  will  be  given  off 
from  the  bowls.  To  aid  in 
attracting  and  holding  water, 
small  pieces  of  charcoal  are 
placed  within  the  bowls  and 
covered  by  a  perforated  metal 
screen.  The  perforated  screen 
itself  is  intended  to  protect  the 
space  in  the  bowls  from  being 
displaced  by  the  surrounding 
earth,  so  that  ample  water  space 
may  be  retained.  The  three 
bowls  being  sweated  to  the  cen- 
ter rod  offer  more  than  three 
times  the  exposed  surface  which 
the  common  ground  plate  can 
offer  for  a  hole  of  given  size. 
The  third  essential,  that  of  se- 
curing firm  contact  with  the 
earth,  is  provided  for  by  rein- 
forcing the  bowls  and  the  metal 
screw  so  that  the  earth  may  be  packed  tightly  around  the 
ground  connection. 

At  the  top  of  the  center  rod  a  slot  milled  in  a  threaded 
.portion  affords  a  convenient  means  of  joining  the  ground 
wire  to  the  earth  connection.  These  hydro-grounds,  as  they 
are  called,  are  now  being  manufactured  in  three  standard 
sizes,  each  size  carrying  three  bowls  of  varying  diameters. 


DEVICE     FOR      MAKING 
GROUND     CONNECTION 
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The    Cooper   Hewitt    Quartz-Tube    Mercury- Vapor 
Lamp 

By  Joseph  C.  Pole. 
The  quartz-tube  mercury-vapor  lamp  represents  an  addi- 
tional commercial  development  of  the  principles  involved  in 
the  vapor  lamp  invented  by  Dr.  Peter  Cooper  Hewitt.     In 
principle  the  difference   lies  only   in   the   greatly   increased 
pressure    of    the    luminous    vapor.      The    standard 
Hewitt  lamp  is  operated  at  a  pressure  equal  to  about  l/&  in. 
mercury  column,  while  the  pressure  in  an  operating  quartz 
lamp  may  be  that  of  the  atmosphere  or  higher.     The  result 
is  that  the  temperature  of  the  luminous  vapor  is  extri 
high,    necessitating    a    potential    per    inch    of    the    lumi 


electric  energy  through  small  upright  I'  tubes  s1  and  s2. 
of  .1  special  alloy  slightly  conical  in  shape  are  ground 
into  the  wall  of  these  upright  tubes,  and  the  joints  are 
covered  with  mercury,  which  again  is  closed  in  by  a  layer 
of  a  suitable  compound.  This  prevents  the  access  of  air 
and  serves  the  purpose  of  keeping  the  mercury  from  being 
ir  vaporized. 


FIG.    I QUARTZ    M'UXEK 


FIG.    3 — OPERATING     MECHAN-    FIG.    4 — OPERATING 

Ism    FOR    tlO-VOl   1.  4-AMP  ISM    FOR   220-VOLT,  3.5- 

LAMP  AMP    LAMP 


column  which  is  very  great  and  the  use  of  a  correspond- 
ingly  short  tube.  In  spite  of  having  been  built  upon  the 
same  physical  foundations,  these  two  types  represent,  from 
the  practical  point  of  view,  a  decided  contrast.  One  pos- 
sesses great  area  of  luminous  surface  with  a  consequent 
small  intrinsic  brilliancy  and  so  low  a  temperature  that  it 
may  be  considered  near  the  "cold  light"  of  the  scientist; 
the  other  has  a  radiant  of  small  surface  giving  a  very 
concentrated  and  intense  light  and  operating  at  high  internal 
temperatures.  In  addition  to  the  discontinuous  spectrum 
characteristic  of  mercury,  the  quartz  lamp  emits  a  luminous 
spectrum,  and  it  is  due  to  this  circumstance  that  its  light 
contains,  besides  the  predominant  yellow,  green,  blue  and 
violet  lines  of  the  mercury   spectrum,   the   red   and  orange 
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FIG,  2 — STARTING  CHARACTERISTICS  OF  QUARTZ  I. AMP 

rays.      The    latter   at   the    higher    vapor    temperatures   are 
much  more  numerous. 

A  vacuum  container  for  the  direct-current  quart/,  lamp  is 
shown  in  Fig.  1.  The  tube  t  carries  the  luminous  vapor  and 
terminates  at  the  positive  end  in  an  enlargement  />  and  at 
the  negative  end  in  the  lateral  tube  11.  Mercury  in  each 
enlargement    forms   the  two   electrodes,   which   receive   the 


When  a  cold  quartz  lamp  is  started  it  requires  a  rather 
high  current  owing  to  the  small  drop  of  potential  at  the 
low  pressure,  and  the  whole  cross  section  of  the  luminous 
tubes  of  the  burner  is  filled  with  the  pale  bluish-green  light. 
But  presently,  as  the  lamp  warms  up,  the  appearance 
changes.  The  light  recedes  from  the  walls  and.  with  in- 
creasing vapor  pressure,  Incomes  concentrated  in  the  center 
of  the  tube  in  a  thin  dazzling  path.  The  current  value 
drops  steadily  at  first,  then  becomes  constant,  and  the  ap- 
pearance of  the  light  assumes  a  whiter  color  with  a  visible 
gain  of  red  and  orange  rays  as  the  lamp  attains  its  tem- 
perature   of   operation.      The    change    111    the    lamp    current 


ii'       j    -DIAGRAM    '   I  FIG.   6-  D]  ■■•  '.01  1  . 

4-AMP    LAMP  3.5-AMP     I  AMP 

and  the  voltagi  of  a  220-volt,  3.5-amp  lamp  with  reference 
to  time  after  starting  is  shown  in  Fig.  2.  The  essential 
parts  of  a  commercial  quartz-lamp  outfit  are  a  serii 
sisior  for  regulating  the  burner  potential  and  making  the 
lamp  adaptable  to  a  wider  range  of  supply  voltage,  a  series 
inductor  for  steadying  the  arc.  a  glass  globe  to  prevent  too 
rapid  on  of  heat   from  the  burner  and  to  absorb 
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the  ultra-violet  rays,  and,  if  the  lamp  is  to  be  automatic,  a 
starting  device. 

The  ultra-violet  rays,  in  which  the  mercury  arc  is  espe- 
cially rich  and  which  are  readily  transmitted  by  quartz,  may 
be  considered  injurious  to  the  eyes  at  close  range.  The 
most  actinic  of  these  rays — that  is,  those  with  the  shortest 
wave  length — are  absorbed  by  passing  through  a  few  inches 
of  air,  and  all  are  completely  absorbed  in  common  glass,  so 
that  a  surrounding  globe  of  clear  glass  affords  protection 
from  these  rays.  When  a  quartz  lamp  is  used  for  the  pur- 
pose of  the  generation  and  utilization  of  ultra-violet  rays, 
no  glass  should  be  inserted  in  the  path  and  the  lamp  should 
be  placed  as  close  as  possible  to  the  exposed  object. 

The  two  types  of  quartz  lamps  which  are  to  be  described 
are  for  multiple  connection  on  direct-current  lines  of  no 
volts  and  220  volts.  From  alternating-current  supply  cir- 
cuits they  may  be  operated  through  the  medium  of  a 
rectifier.  The  no-volt,  4-amp  quartz  lamp  is  shown  in 
Figs.  3  and  5.  The  burner  is  securely  held  in  an  aluminum 
support  s,  to  which  a  white  enameled  reflector  r  is  fastened. 
The  holder  with  its  T-shaped  backbone  is  pivoted  in  a  sup- 
port c  and  by  means  of  the  tilting  lever  I  is  linked  to  the 
movable  iron  armature  of  an  electromagnet  m.  In  order  to 
avoid  sudden  shocks  to  the  movable  parts,  a  dashpot  d  is 
connected  to  the  armature.  A  small  movable  permanent 
magnet  p  is  shown  suspended  above  the  armature.  This 
magnet  automatically  locks  the  tilting  device  when  the 
polarity  at  the  lamp  terminals  is  reversed  and  so  protects 
the  burner  against  being  ruined  by  a  reversal  of  polarity. 
Two  small  resistance  coils,  ?-,  and  r„  which  are  equipped 
with  a  fuse  wire  /  and  a  sliding  contact  for  regulation, 
complete  the  auxiliary  apparatus.  The  ventilated  canopy, 
the  insulated  hanger  and  the  ring  holding  the  glass  globe 
are  very  similar  to  those  used  with  arc  lamps. 

The  burner,  magnet  and  resistor  are  all  connected  in 
series.  The  burner  in  its  position  of  rest  is  so  inclined  that 
the  two  mercury  electrodes  are  in  contact.  When  the  line 
switch  is  turned  on  the  short-circuit  current  magnetizes  the 
solenoid  m.  This  actuates  the  movable  armature,  and 
through  it  the  burners  are  turned  on  their  pivots  until  the 
contact  between  the  two  mercury  electrodes  is  broken  and 


The  220-volt,  3.5-amp  lamp  shown  in  Figs.  4,  6  and  7 
has  a  similar  burner  and  is  in  general  appearance  much  like 
the  lamp  described  above,  but  its  mechanism  is  different. 
The  operating  position  of  the  quartz  burner  C  (Fig.  5)  is 
identical  with  its  position  of  rest.  For  starting  the  two 
electrodes  are  brought  in  contact  by  the  movable  armature 
of  a  shunt  magnet  m8.  At  the  moment  of  the  short-circuit 
between  the  electrodes  the  series  induction  coil  m,  operating 
an  automatic  cut-out  i,  is  energized  and  interrupts  the  cir- 
cuit of  the  shunt  magnet,  so  that  the  burner  drops  back  to 
its  original  position  and  the  arc  is  started.  This  auxiliary 
is  also  provided  with  an  automatic  locking  device  for  pro- 
tection against  reverse  of  polarity.  Four  series  resistance 
coils,  rv  r„  r,  and  rt,  the  first  two  of  which  are  equipped 
with  the  sliding  contacts,  complete  the  mechanism. 


Service  Switch  and  Fuse  Box 

The  accompanying  illustrations  show  a  type  of  switch 
and  fuse  box  which  the  Palmer  Electric  &  Manufacturing 
Company  has  placed  on  the  market.  The  box  has  been 
designed  particularly  for  use  as  a  sealable  service  cut-out 
for  the  control  of  low-potential  circuits  but  may  be  used 
for  any  purpose  to  which  a  switch  and  fuse  may  be  ap- 
plied. When  the  box  is  opened  for  inspection  or  in  order 
to  replace  a  fuse  all  exposed  parts  may  be  handled  at  will. 
The  fuses  and  the  parts  upon  which  they  are  mounted  do 
not  become  a  part  of  the  circuit  until  the  box  is  tightly 
closed. 

The  illustration  shows  the  box  with  the  switch  in  an  open 
position,  the  fuses  being  exposed  for  inspection  or  re- 
placement. A  simple  lock  which  is  operated  by  the  action 
of  opening  and  closing  the  box  holds  the  switch  and  fuse- 
carrying  members  in  the  position  indicated  so  that  they  do 
not  have  to  be  held  open  by  hand  while  the  fuses  are  being 
replaced.  As  the  service  wires  are  connected  to  the  ter- 
minals at  the  upper  end  of  the  box,  which  is  sealed,  it  is 
apparent  that  all  of  the  parts  of  the  box  that  normally  carry 
current  are  dead  when  the  switch  is  open,  and  in  conse- 
quence the  live  parts  of  the  switch  are  not  accessible  without 
breaking  the  seal. 

The  box  may  be  mounted  with  the  service  chamber  at 


fig.  7- 


10-VOLT,   3.5    AMP 
LAMP 


the  arc  started.  As  long  as  energy  is  supplied  to  the  lamp 
the  burner  is  held  in  its  running  position  by  the  magnet. 
The  fuse  wire  /  will  withstand  the  heavy  current  during  the 
starting  period,  but  will  within  one  minute  be  fused  by  the 
additional  heat  generated  in  the  resistance  spool  ?-,,  if  for 
any  reason  the  mechanism  should  stick  and  the  short-cir- 
cuited burner  continue  to  receive  energy. 


SERVICE   SWITCH    AND   FUSE   BOX 

cither  the  top  or  the  bottom  without  change  in  any  of  its 
arrangements  to  comply  with  the  National  Code  require- 
ments relative  to  the  fuse  protecting  the  switch.  The  fact 
that  the  fuse  contacts  are  dead  when  the  box  is  open,  it  is 
claimed,  will  greatly  lessen  the  possibility  of  accident  to  the 
operator  such  as  might  otherwise  result  from  flashes  and 
short-circuits. 
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Switch  for  Remote  Control 

In  order  to  render  it  suitable  for  installation  at  points 
where  it  may  not  receive  a  great  amount  of  attention,  the 
remote-control  switch  shown  in  Fig.  1  has  been  substantially 
constructed  and  built  with  few  operating  parts.  The  switch 
is  a  self-contained  unit,  carrying  laminated  copper  brushes 
at  the  main  contacts,  which  are  so  constructed  that  each 


FIG.    I IOO-AMP,   25O-VOLT  ALTERNATING-CURRENT  OR   DIRECT- 
CURRENT  REMOTE-CONTROL   SWITCH 

lamination  makes  end-on  contact.  On  closing,  these  con- 
tacts "wipe  in,"  thus  insuring  bright  surfaces.  The  auxil- 
iary contact  on  which  the  arc  breaks  are  made  of  carbon 
blocks.  . 

The  switch  is  operated  by  a  double-coil  solenoid  which 
is  controlled  by  a  special  double  push-button  switch.  The 
normal  position  of  the  latter  is  the  open  one,  and  it  re- 
mains closed  only  when  held  by  the  operator.  To  open  or 
close  the  switch  the  corresponding  push-button  is  pushed. 
A  push-button  switch  is  furnished  with  each  remote-control 
switch  and  must  always  be  used,  as  the  solenoid  coils  are  not 
designed  to  conduct  their  excitation  current  continuously. 
The  cores  of  the  operating  solenoids  are  connected  directly 
to  the  operating  lever,  which  in  turn  is  connected  to  the 
poles  of  the  switch  through  a  toggle  mechanism.  When  a 
coil  of  the  solenoid  is  energized  its  core  moves  the  oper- 
ating lever  up  or  down,  forcing  the  switch  closed  or  open, 
this  depending  upon  which  coil  is  energized.  A  handle  by 
which  the  switch  may  be  opened  by  hand  is  provided  and 
may  be  seen  at  the  lower  part  of  the  switch  in  the  illustra- 
tion. 


FIG.    2 CARDON-BREAK    PUSH-BUTTON    SWITCH 

The  switch  is  made  single,  double  or  triple  pole,  single 
throw  for  service  on  alternating-current  and  direct-current 
circuits  for  potentials  of  no,  125,  220  ami  250  volts,  and 
can  be  furnished  up  to  300-amp  rating.  1  he  standard 
finish  of  all  the  live  parts  of  the  switch  is  polished  copper, 
while  that  of  the  mechanism  is  marine.  This  switcli  is 
manufactured  by  the  General  Electric  Company. 


Three-Circuit  Cord  Switch 

There  are  many  electric  heating  devices  now  on  the 
market  which  are  designed  to  operate  at  several  tempera- 
tures. It  has  been  found  that  such  devices  as  electric  water 
urns,  chafing  dishes,  heating  pads,  frying  pans,  table  stoves, 
tailors'  irons,  etc.,  may  be  advantageously  operated  at  three 
different  temperatures,  namely,  low,  medium  and  high. 
For  the  convenient  control  of  these  devices  the  Cutler- 
Hammer  Manufacturing  Company  of  Milwaukee  has 
augmented  its  line  of  cord  switches  by  the  addition  of  a 
three-circuit  brass-shell  type  as  shown  in  the  accompany- 
ing illustration.  This  switch  may  be  placed  on  the  cord 
in  any  convenient  location  for  operation. 

There  are  two  push-bars,  each  having  a  light  and  black 

THREE-CIRCUIT  SWITCH 

button,  which  operate  twin  mechanisms  so  arranged  that 
the  pushing  of  one  light  button  gives  low  temperature, 
while  the  other  operated  alone  gives  medium  temperature. 
The  shell  is  marked  so  that  the  operator  may  know  which 
button  to  press  for  low  and  which  for  medium  temperature. 
To  obtain  the  highest  temperature  both  buttons  are  pushed. 
The  operation  is  positive  and  quick,  and  one  hand  only  is 
needed  for  the  manipulation  of  the  push-buttons.  As  can 
be  seen  from  the  illustration,  two-conductor  cord  is  required 
to  connect  to  the  socket  or  receptacle  and  three  conductor 
cord  is  needed  to  connect  the  switch  to  the  heating  devices. 
The  brass  shell  is  finished  in  polished  nickel.  The  rating 
of  the  new  three-circuit  switch  is  6  amp  125  volts,  3  amp 
250  volts. 


Balancer  Sets  for  Electric  Projector  Circuits 

It  is  interesting  to  note  the  progress  in  modern  lighting 
and  the  different  spectacular  effects  obtained  through  the 
use  of  the  large  electric  search-lanterns.  As  a  notable  in- 
stance the  Singer  Tower  in  New  York  City,  which  at  night 
gives  the  soft  touch  of  carefully  planned  and  concentrated 
illumination  to  the  twinkle  of  the  thousands  of  individual 
lights  from  the  surrounding  office  buildings,  mav  be  cited. 


1    FOR    SINGER    BUILDING 

The  electrical  energy  from  the  Singer  Building  power 
plant  is  furnished  at  250  volts,  direct  current.  In  order  to 
economize  in  the  use  of  copper  for  all  lighting  circuits  two 
70-kw  balancer  sets,  one  of  which  is  illustrated  herewith, 
were  install)  »ne  Ol   these  sets  is  idle  at  all  times  except 

when  shifting   the  load   from  one  set   to  the  other.     Each 
set  consists  of  two  35-kw,  125-volt  compound-wound,  com- 
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mutating-pole  generators,  running  at  1300  r.p.m.  These 
generators  are  of  special  construction,  being  built  with  steel 
frames,  laminated  pole  pieces  and  wrought-iron  cora- 
mutating-pole  pieces.  They  are  light  in  weight  and  operate 
noiselessly,  giving  satisfactory  commutation  up  to  25  per 
cent  overload. 

The  field  coils  of  the  two  machines  are  connected  in  se- 
ries across  the  250-volt  mains.  The  voltage  regulation  main- 
tained by  these  sets  is  so  close  that  one  does  not  notice  an 
appreciable  falling  off  in  the  illumination,  even  with  the 
load  so  unbalanced  as  to  give  580  amp  in  the  neutral  wire, 
which  represents  a  rare  condition. 

The  tower  lighting  itself  is  also  operated  on  a  three-wire 
system,  and  although  the  amount  of  unbalanced  load  is 
much  smaller  than  that  of  the  office  lighting  system,  the 
balancing  set  is  of  the  same  size  and  rating  in  order  that 
the  three  sets  may  be  interchangeable.  The  tower  lighting 
is  accomplished  by  means  of  18-in.  projectors  operating  at 
35  amp  each  and  showing  an  average  apparent  candle- 
power  of  approximately  6,000,000.  These  are  supplemented 
by  30-in.  projectors  having  an  approximate  apparent  candle- 
power  of  between  50,000,000  and  60,000,000  each.  The  bal- 
ancer sets  for  this  installation  were  manufactured  by  the 
Diehl  Manufacturing  Company  of  Elizabethnort,  N.  J. 


Double-Arm  Exploring  Mirror 

The  accompanying  illustration  shows  a  device  recently 
put  on  the  market  by  the  Leeds  &  Northrup  Company, 
Philadelphia,  Pa.,  for  use  in  photometering  arc  lamps  and 
other  large  illuminating  units.  Two  large  mirrors,  each  18 
in.  by  22  in.,  are  so  arranged  that  the  light  rays  from  the 
lamp  under  test  are  reflected  from  them  to  the  screen  of  the 
photometer  sight  box.  The  arms  supporting  these  mirrors 
are  counterweighted  and  mounted  on  a  common  axis  so  thai 
the  mirrors  may  be  rotated  about  a  common  center  to  any 
desired  angle,  the  degree  of  rotation  being  measured  by  a 
small  graduated  scale.  The  height  of  the  center  of  rotation 
of  the  mirrors  is  adjustable  and  may  be  changed  to  corre- 
spond  to  the  height   of  the   photometric   axis  of  any  pho- 


Dry  Storage  Battery 

The  Cook  Railway  Signal  Company,  Denver,  Col.,  is 
marketing  a  dry  secondary  battery  invented  by  its  electrical 
engineer,  Mr.  X.  Falle!;.  It  is  claimed  that  a  complete 
departure  in  manufacturing  methods  has  developed  a  dif- 
ferent character  of  plate,  through  various  combined  chem- 
ical  and  electrolytic  treatment  baths  after  the   first   form- 


< 

NO.  35 

THE 

Dry 
Storage 
Battery 

-   - 

1  Tl^'"  \tm 
bhhhhhb 
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ing  processes.  The  plates  as  spaced  by  their  head  frames 
are  then  surrounded  with  a  moist  element  in  lead  or  rubber 
jars,  no  separators  being  employed,  and  with  terminals 
added  and  a  compound  filler  provided  at  the  top,  the  unit 
is  ready  for  use.  Among  the  particular  advantages 
claimed  for  the  battery  are  freedom  from  spilling  of  elec- 
trolyte, evaporation  or  warping.  The  latter  condition  is 
attributed  to  the  mechanical  construction  employed  as  well 
as  to  the  protection  afforded  by  the  element  action  against 
sulphating.  Compactness  of  construction  is  said  to  be 
characteristic  of  the  battery,  and  this  is  claimed  to  reduce 
the  internal  resistance  and  to  limit  the  injury  by  heating. 
The   recuperative   powers   and   plate   life,  according  to  the 
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FIG.   2 I'.RnKEN    PARTS   OF  CELL   HELD   WITH    ROPE  STILL   ACTIVE 


tometer  which  is  employed  in  measurement.  In  using  the 
device  the  mirrors  are  placed  symmetrically  about  the  lamp 
at  equal  distances  on  either  side  of  a  vertical  axis  and  the 
light  reflected  by  them  is  compared  to  a  standard  through 
any  common  type  of  photometer.  In  this  manner  the  aver-, 
age  value  of  the  candle-power  in  that  plane  is  readily 
obtained. 


manufacturer,  are  unusually  good.  It  is  said  that  batteries 
of  the  type  described  have  been  employed  successfully  in 
aeroplane  work.  Tests  and  comparative  data  on  weights, 
resistances  and  performance  curves  are  not  available  for 
publication  at  this  writing;  but  the  manufacturer  states  that 
after  exhaustive  tests  have  been  finished  information  of 
this  character  will  be  compiled  and  given  to  the  trade. 
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Industrial  and  Financial  News 


Public  Utility,  Commercial,  Corporate  and  Trade  Devel- 
opments—The Electrical  Material  and  Security  Markets 


Annual  Report  of  Allgemeine  Elektricitats-Gesellschaft. — 
The  magnitude  of  the  operations  of  the  Ulgemeine  Elek- 
tricitats-Gesellschaft, of  Berlin,  in  101-  greatly  exceeded 
the  expectations  the  company  had  entertained  for  that 
year.  Much  of  the  increase  in  orders  received  is  ascribed 
by  the  company  to  the  extension  of  its  organization  to  all 
parts  of  the  civilized  world  and  to  the  larger  demand  for 
electrical  equipment  resulting  from  the  rapidly  broadening 
application  of  central-station  service  in  large  industrial 
territories.  In  order  to  meet  the  heavy  demands  for  equip 
ment  the  company  found  it  necessary  during  the  yeai  to 
make  extensive  additions  to  its  manufacturing  facilities. 
The  company  has  issued  4*4  per  cent  debentures  to  the 
amount  of  about  $6,000,000,  and  proposes  to  increase  its 
original  capital  by  issuing  new  shares  with  a  nominal  value 
of  $5,000,000.  A  dividend  of  14  per  cent  was  declared  as  a 
result  of  the  year's  operations.  Inasmuch  as  deliveries  at 
the  Brunnenstrasse  factories  fell  behind  the  orders  received, 
there  is  now  ample  work  on  hand  to  keep  the  facilities  of 
the  additional  factory  buildings  to  be  erected  in  the  next 
few  months  fully  occupied  for  a  considerable  time  to  come. 
During  the  year  the  output  of  machines  and  transformers 
from  the  Berlin  factory  increased  from  2,385,869  hp  in  the 
preceding  j-ear  to  2,529,000  hp.  The  machinery  constructed 
include  three-phase  generator  units,  with  outputs  up  to 
15,000  hp  for  hydroelectric  plants,  generators  up  to  4500 
kw  for  connection  to  gas  and  Diesel  engines  and  numerous 
rolling-mill  drivers,  particularly  for  reversing  rolls.  A  new 
development  during  the  year  was  the  electrical  equipment 
of  submarine  boats  with  special  motors  and  switchgear. 
A  number  of  single-phase  locomotives  with  necessary  con- 
trolling apparatus  were  also  constructed.  Transformers 
up  to  15,000  kw  at  voltages  ranging  as  high  as  1 10.000  were 
built  in  large  numbers  by  the  company  and  improvement 
in  the"  design  of  oil  switches  for  heavy  outputs  also  became 
necessary  through  the  increasing  size  of  central  stations. 
A  new  line  of  direct-current  motors  from  which  the  com- 
pany expects  much  success  was  developed  during  the  year. 
The  prices  obtained  by  the  turbine  factory  showed  a  slight 
improvement  over  those  in  1911.  The  output  in  steam 
turbines  in  1912  aggregated  735,648  hp,  as  compared  with 
441,467  hp  in  the  preceding  year.  Much  progress  was  made 
in  the  development  of  high  speed,  three-phase  units.  The 
largest  turbine  unit  constructed  was  of  20,000  kva  rated 
output.  Two  units  rated  at  18,000  kva  and  one  at  12,500 
kva  were  also  constructed.  The  output  of  the  arc-lamp 
and  clock  factory  was  practically  the  same  as  in  the  pre 
ceding  year.  Flaming  arc  lamps,  the  report  says,  are  rap- 
idly increasing  in  favor  and  are  having  a  steadily  incn 
demand,  notwithstanding  the  competition  offered  by  high 
candle-power  metallic  filament  lamps.  The  company  states 
that  the  quartz-mercury  lamp  manufactured  in  llanau  with 
the  co-operation  of  the  Allgemeine  Elektricitats-Gesell- 
schaft has  increased  appreciably  in  importance.  \  large 
increase  was  also  made  in  the  manufacture  of  switches. 
heavy  installation  material,  meters,  fans  and  electromagnetic 
instruments.  The  possibilities  of  the  electric-heating  field 
have  been  realized  more  fully  by  the  company  than  in  the 
past,  and  special  attention  was  given  during  the  year  to  the 
manufacture  of  electric  heating  and  cooking  apparatus  for 
domestic  and  industrial  purposes.  The  company's  output 
of  this  class  of  equipment  increased  more  than  75  per  cent 
in  1912  over  that  in  ion.  Insulators  for  potentials  as  high 
as  100,000  volts  were  made  in  the  porcelain  factory  during 
the  year.  A  large  number  of  experiments  with  a  view  to 
introducing  ozone  into  various  branches  of  industry  were 
conducted  at  the  Frankfort  factory.  All  departments  of  the 
Oberspree  cable  works  were  so  busy,  as  was  the  case  in 
toil,  that  the  orders  were  made  possible  of  execution  only 
through    the    employment    of    two    and    three    shifts.      The 


prices  for  insulated  wire  remained  at  a  low  point  during 
the  year,  although  some  improvement  was  made  over  the 
quotations  of  191 1.  The  use  of  enameled  wire  as  a  sub- 
stitute for  cotton-covered  and  silk-covered  wire  showed 
marked  increase.  The  heat-resisting  and  insulating  prop- 
erties of  the  company's  special  insulating  material,  tenacite, 
were  further  improved  during  the  year  An  appreciable  re- 
duction was  made  in  the  cost  of  manufacturing  drawn  fila- 
ments as  well  as  a  decided  increase  in  their  breaking 
strength.  The  output  of  carbon  filament  lamps  has  nat- 
urally shown  a  material  decrease  under  prevailing  condi- 
tions.  The  number  of  employee.-  in  the  company's  vehicle 
branch  increased  to  more  than  2000,  and  the  output  showed 
a  gain  of  50  per  cent  over  that  in  1911.  Including  work 
done  in  1012.  the  company  had  installed  motor-drive  equip- 
ment for  385  rolling  mills  by  the  end  of  that  year.  The 
volume  of  business  in  mining  equipment  reached  large  pro- 
portions, and  the  volume  of  electrically  operated  hoists  and 
elevators  manufactured  was  the  highest  on  record.  Equip- 
ment for  street  railway  systems  continued  to  have  a  large 
demand  during  the  year.  The  company  had  70,162  em- 
ployees on  its  pay  rolls  at  the  end  of  its  fiscal  year. 

Detroit  Insulated  Wire  Employees  Shared  1912  Profits. — 
Following  the  custom  which  it  inaugurated  some  years 
ago,  the  Detroit  [nsulated  Wire  Company,  of  Detroit, 
.Mull.,  distributed  a  generous  percentage  of  its  1912  profits 
among  it-,  employees.  The  amount  which  each  received 
was  based  upon  the  length,  continuity  and  value  of  his  or 
her  service.  Hourly  rate  employees  who  had  been  with 
the  company  one  year  or  more  received,  in  accordance 
with  the  practice  in  preceding  years,  2  per  cent  of  their 
total  wages  since  entering  the  continuous  employment  of 
the  company.  On  this  basis,  for  example,  an  employee 
with  a  record  of  five  years  of  steady  employment  received 
10  per  cent  of  the  average  yearly  wage.  All  monthly  rate 
employees  who  had  been  with  the  company  one  year  or 
more  received  1  per  cent  of  all  salaries  earned  since  enter- 
ing continuous  employment  with  the  company.  In  an- 
nouncing the  bonus  to  the  employees  the  company  said  in 
part:  "We  are  presenting  this  to  you  because  we  believe 
it  pays  to  reward  faithful  and  steady  workers  so  long  as 
results  and  earnings  make  it  possible.  We  hope  that  our 
combined  efforts  may  continue  to  yield  results  that  will 
permit  this  distribution  for  many  years  \-  heretofore, 
the  rule  is  that  any  employee  discharged  for  cause  or  who 
has  left  for  any  reason   (other  than   sickn  of  ab- 

sence  or   temporary   lay-off),   even    though   re-entering 
employ  after  a   short   time,  loses  credit    tor  previous  eti 
ment    and    will    receive    this   bonus    based    only    on    tit. 
of    continuous    employment    since    re-entering    our    employ. 
Our  business   is   highly  competitive  and   the  pro 
lar   of  "business   are    very   small.     To   earn   any    money   we 
are  all  obliged   to  work  hard  and  steadily.     This 

mplished  with  employees  coming  and  going,  then 

...  air  aiming  to  induce  our  employees  to  remain  with  us 
steadily."      The    C  -    not    guarantee    to    the    em- 

ployees, however,  continuation  of  similar  distributions  from 
3  oar  t< '  year. 

Crocker- Wheeler  President  Discusses  Growth  of  the  Elec- 
trical Trade. — Dr.  Schuyler  Skaats  Wheeler,  president  of 
the  Crocker-Wheeler  Company,  said  recently  of  the  elec- 
trical manufacturing  business  in  1912:  "The  volume  of  busi- 
ness  in  electrical  machinery  this  year  will  closely  approach 
$300,000,000.    This  is  am  mate  because  it  embraces 

an  increase  of  only  20  per  cent,  the  total  in  1909.  according 
10  the  latest  cen  taving  been  $243,000,000.     The 

business  of  one  company  I  know  of  has  increased  by  a  far 
greater  percentage  not  only  in  volume  but  in  variety.  I 
am   glad   to  say  that   with   the   spread  of  better  knowledge 
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of  electricity  has  come  a  demand  for  higher  standards  in 
apparatus  and  much  more  severe  acceptance  tests  than 
formerly.  In  years  gone  by  we  have  had  machines  'in- 
spected' and  accepted  by  men  who  were  as  innocent  of  all 
knowledge  of  electrical  machinery  as  a  baby  is  of  the  uses 
of  radium.  Proof  of  the  more  general  and  discriminating 
interest  in  electrical  machinery  is  found  in  the  greater 
variety  of  machinery  which  is  required.  Our  business  in 
large  alternating-current  machinery,  turbo-generators  and 
transformers  now  rivals  our  output  of  direct-current  ma- 
chinery. As  I  have  pointed  out  before,  the  volume  of  the 
electrical  business  in  this  country  is  an  excellent  index  of 
the  total  volume  of  business.  Practically  all  manufacturing 
plants  have  adopted  electric  drive  for  their  machine  tools." 

Turbine  Equipment  for  Steel  Mills. — The  Carnegie  Steel 
Company  has  placed  an  order  with  the  General  Electric 
Company  for  two  turbine  units,  one  of  which,  a  5475-kva 
high-pressure  condensing  unit,  will  be  installed  at  the  Edgar 
Thompson  works  at  Braddock,  Pa.,  and  the  other,  a  3750- 
kva  mixed-pressure  unit,  is  for  the  Homestead  works  at 
Munhall,  Pa.  In  connection  with  the  smaller  unit,  the 
Carnegie  company  has  placed  an  order  with  the  Rateau 
Steam  Regenerator  Company,  90  West  Street,  New  York, 
for  two  regenerators  which  will  receive  the  intermittent 
exhaust  from  several  mill  engines  in  the  plate  mill,  varying 
from  practically  zero  to  a  maximum  of  300,000  lb.  per  hour, 
and  will  deliver  a  constant  flow  at  the  rate  of  130,000  lb. 
per  hour  to  the  turbine.  The  latter  will  be  equipped  with 
a  Rateau  mixed-pressure  governor.  Both  turbines  will 
drive  alternators  which  are  to  deliver  three-phase,  25-cycle 
energy  at  6600  volts.  The  Inland  Steel  Company,  at  In- 
diana Harbor,  Ind.,  has  placed  an  order  for  two  Rateau 
regenerators,  which  will  receive  the  exhaust  from  the  en- 
gines in  a  blooming-mill  and  a  bar-mill,  with  a  maximum 
discharge  of  485,000  lb.  per  hour  and  deliver  a  constant  flow 
at  the  rate  of  155,000  lb.  per  hour  to  two  low-pressure  tur- 
bines, each  rated  at  2000  kw.     These  will  drive  alternators. 

Cedar  Rapids  Manufacturing  &  Power  Company's  Re- 
funding Plan. — Stockholders  of  the  Cedar  Rapids  Manu- 
facturing &  Power  Company,  of  Montreal,  were  scheduled 
to  hold  a  special  meeting  on  Jan.  3  to  vote  upon 
a  proposition  to  redeem  any  part  of  an  authorized  issue  of 
$10,000,000  bonds  and  also  to  issue  new  bonds  to  the  amount 
of  $15,000,000.  In  November  last  the  directors  of  the  com- 
pany received  authority  to  increase  its  capital  from  $10,- 
000,000  to  $15,000,000  and  the  meeting  was  for  the  purpose 
of  considering  what  form  the  increase  should  take.  The 
present  capitalization  of  the  company  consists  of  $10,000,000 
authorized  stock,  of  which  $8,000,000  is  outstanding,  and 
$1,500,000  first-mortgage  forty-year  sinking-fund  5  per  cent 
gold  bonds  due  Jan.  1,  1952.  This  is  a  part  of  an  authorized 
issue  of  $10,000,000,  of  which  $5,000,000,  including  the  $1,500,- 
000  now  outstanding,  are  issuable  forthwith.  The  balance 
is  reserved  for  constructions  or  acquisitions,  improve- 
ments, etc. 

Alabama  Traction,  Light  &  Power  Company  Orders 
Equipment. — Contracts  for  power-station  equipment 
amounting  to  approximately  $300,000  have  been  placed  with 
the  Westinghouse  Electric  &  Manufacturing  Company  by 
the  Alabama  Traction,  Light  &  Power  Company,  which,  as 
previously  noted  in  these  columns,  controls  important 
water-power  rights  in  the  State  of  Alabama  capable  of  de- 
veloping several  hundred  thousand  horse-power.  The  order 
just  placed  is  for  the  initial  equipment  of  the  company's 
plant  at  Lock  12  on  the  Coosa  River.  It  calls  for  four 
13,500-kva,  6600-volt,  60-cycle,  three-phase,  vertical-type 
generators  for  operation  at  100  r.p.m.  With  each  is  a 
direct-connected  exciter.  In  addition  to  this  equipment  the 
contract  includes  twenty  4500-kva,  single-phase,  6600-volt  to 
110,000-volt  transformers. 

Arkansas  Hydroelectric  Plans. — Control  of  the  Garland 
Power  &  Development  Company,  which  controls  water- 
power  sites  on  the  Ouachita  River,  about  45  miles  from 
Little  Rock,  has  been  acquired  by  interests  associated  with 
the  Little  Rock  (Ark.)  Railway  &  Electric  Company.  New 
officers  have  been  chosen  for  the  Garland  company  as  fol- 
lows: President,  C.  C.  Kavanaugh;  vice-president  and 
treasurer,  W.  M.  Kavanaugh,  and  secretary,  D.  H.  Cantrell, 
all  of  Little  Rock.  The  Garland  company  has  been  con- 
sidering   the    construction    of    hydroelectric    developments 


with  an  aggregate  rating  of  28,000  hp  on  the  Ouachita 
River.  The  plan  provides  for  distribution  of  energy  within 
a  100-mile  radius  of  Little  Rock,  from  the  first  station,  to 
rice  planters  in   the  neighboring  counties. 

William  P.  Bonbright  &  Company  Reincorporate. — 
William  P.  Bonbright  &  Company,  14  Wall  Street,  New 
York,  investment  bankers  and  dealers  in  public-utility  se- 
curities, have  filed  articles  of  incorporation  under  the  name 
of  William  P.  Bonbright  &  Company,  Inc.  The  capital  of 
the  new  company  will  be  $5,500,000  in  7  per  cent  preferred 
stock  and  100,000  shares  of  common  stock  without  par  value. 
The  object  of  the  incorporation  is  to  provide  capital  for 
the  rapidly  growing  business.  The  partners  are:  William 
P.  Bonbright,  Irving  W.  Bonbright,  William  F.  Fisher, 
Frederic  C.  Walcott,  Starling  W.  Childs,  Frederick  W. 
Stehr,  George  R.  Buckman,  the  Right  Hon.  Albert  Lord 
Fairfax,  Orlando  B.  Willcox  and  A.  C.  Cassells. 

Hartford  (Conn.)  Electric  Light  Increases  Its  Capital. — 
Directors  of  the  Hartford  (Conn.)  Electric  Light  Company 
have  voted  to  recommend  to  the  stockholders  an  increase 
in  the  outstanding  stock  from  $3,000,000  to  $3,600,000.  The 
authorized  issue  is  $5,000,000.  Stockholders  are  to  mee. 
on  Jan.  8  to  vote  upon  the  proposition,  and  if  it  is  approved, 
they  will  obtain  the  right  to  subscribe  for  the  new  stock  at 
the  rate  of  one  share  of  the  new  for  each  five  share?  of  the 
old,  payable  in  two  instalments,  one  on  Feb.  4  and  the 
other  on  Aug.  5.  The  employees  were  given  a  dividend  of 
5  per  cent  on  their  annual  salaries  on  Jan.  1. 

New  Utility  Company  for  Cincinnati. — While  no  details 
have  been  made  public  it  is  understood  that  a  new  central- 
station  company  has  been  formed  to  compete  with  the 
Columbia  Gas  &  Electric  Company,  which  operates  in 
Cincinnati.  It  is  said  that  interests  which  were  affiliated  with 
the  latter  prior  to  its  acquisition  in  July  last  by  a  syndicate 
headed  by  A.  B.  Leach  &  Company,  of  New  York,  are  be- 
hind the  new  project  and  that  the  installation  of  the  block- 
plant  system  will  be  promoted. 

Progress  of  Toledo  Railways  &  Light  Reorganization. — 
The  reorganization  committee  of  the  Toledo  Railways  & 
Light  Company  has  announced  that  holders  of  over  75  per 
cent  of  the  outstanding  stock  of  the  company  have  assented 
to  the  proposed  plan  for  reorganization.  More  than  60 
per  cent  of  the  holders  of  outstanding  stock  have  paid  the 
assessment  of  $7.50  a  share.  The  time  for  deposit  of  the 
stock  has  been  extended  to  Jan.  4,  1913. 

Evansville  (Ind.)  Company  Files  Mortgage. — The  Evans- 
ville  Public  Utilities  Company,  which,  as  previously  noted, 
is  a  consolidation  of  the  Evansville  Public  Service  Com- 
pany, the  Evansville  Gas  &  Electric  Light  Company  and 
the  Evansville  &  Southern  Indiana  Traction  Company,  has 
filed  a  mortgage  for  $10,000,000.  The  proceeds  will  be  used 
to  retire  the  securities  of  the  old  companies. 

Northern  California  Power  Closes  Large  Contract. — A 
contract  has  recently  been  made  between  the  Northern 
California  Power  Company  and  the  Oro  Electric  Corpora- 
tion through  which  about  20,000  hp  in  electrical  energy 
will  be  furnished  to  the  Oro  company.  The  latter  will 
purchase  this  energy  until  the  hydroelectric  station  which 
it  is  building  on  Yellow  Creek  is  completed. 

Foreign  Orders  for  Searchlights. — The  Carlisle  &  Finch 
Company,  of  Cincinnati,  has  just  made  a  shipment  of  seven- 
teen cases  of  searchlights  to  fill  an  export  order  from  one 
foreign  customer.  The  Greek  torpedo  boats  that  have  com- 
prised the  naval  arm  of  the  Balkan  allies  were  recently 
equipped  with  searchlights  made  by  this  company. 

To  Operate  in  Venezuela. — The  Venezuela  Electric  Light 
Company  has  been  organized  under  the  laws  of  Ontario 
with  a  capitalization  of  $1,500,000  to  do  an  electric-service 
business  in  Venezuela.  The  company  is  a  MacKenzie-Mann 
project  and  will  utilize  undeveloped  water-power  resources 
in  the  South  American  republic. 

Alaska  Hydroelectric  Plant  Nearly  Completed. — The 
5000-kw  hydroelectric  power  station  which  is  being  built 
for  the  Alaska  Gold  Mining  Company  will  be  placed  in 
operation  very  shortly.  It  is  understood  that  the  company 
will  begin  the  construction  of  a  160-ft.  dam  next  spring. 

Birmingham  (Ala.)  Railway  &  Light  Financing. — Stock- 
holders of  the  Birmingham  Railway  &  Light  Company  have 
authorized  the  issuance  of  $400,000  of  common  stock.     This 
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is  to  be  subscribed  for  at  par  and  payable  in  cash.  The 
proceeds  will  be  used  for  repairs  to  the  traction  properties. 

National  Carbon's  Earnings. — Net  earnings  of  the 
National  Carbon  Company  for  its  fiscal  year  ended*  Dec.  31, 
1912,  were,  it  is  understood,  equal  to  the  record  results  of 
1910,  when  a  balance  of  $1,303,000  was  shown  for  the  stock. 

United  Illuminating  Company  (Conn.)  Plans  Stock  In- 
crease.— Stockholders  of  the  United  Illuminating  Company, 
of  New  Haven,  Conn.,  are  to  vote  on  Jan.  4  on  increasing 
the  authorized  capital  stock  from  $2,000,000  to  $2,500,000. 


NEW  YORK  METAL  MARKET  PRICES 

, Dec.  23 , 

Copper:  Bid.         Asked. 

Standard,  spot    17.00         17.37'A 

£       s     d 

London,    standard,    spot 75      15     0 

Prime   Lake    17.60  to  17.65 

Electrolytic     17.50  to  17.55 

Casting     17.35  to  17.40 

Copper   wire,  base 19.00 

Lead    4.35 

Nickel     45.00 

Sheet   zinc,   f.o.b.   smelter 9.00 

Spelter,   spot    7.35 

Tin,  spot    50.25 

Aluminum: 

Prompt  delivery    26.25  to  26.50 

Future     26.50  to  26.37^ 

OLD   METALS 

Heavy  copper  and   wire 16.00 

Brass,  heavy    10.00 

Brass,   light    8.50 

Lead,   heavy    4. 1 5 

Zinc,    scrap    6.12J4 

COPPER  EXPORTS  IN  DECEMBER 
Total  tons  to Dec.  24,  18,834 


, Dec.  30 , 

Bid.       Asked. 
17.00         17.37J4 


17.65  to  17.75 
17.55  to  17.65 
17.35  to  17.45 
19.00 
4.35 
45.00 
9.00 
7.35 
50.62J4 


16.00 
10.00 

8.50 

4.15 

6.12</2 


INDUSTRIAL  SECURITIES 


Allis-Chalmers,  2d  assess, 
paid 

Allis-Chalmers,  pf.,  2d  as- 
sess, paid 

Amalgamated  Copper 

American  Tel.  &  Tel 

Electric  Storage  Battery ,c. 

General  Electric 

Mackay  Cos.,  c 

Mackay  Cos..  pf 

Western  Union  Tel 

Westinghouse  E.  &  M.,   c 

Westinghouse  E.  &  M.,  pf 

*Last  price  quoted. 


$17,151,100 

14,034.700 
153,887,900 
334,712,300 
16,074,425 
77,726,700 
41 .380,400 
50.000,000 
79,943,400 
31,685,300 
3,998,700 


DIVIDEND.  QUOTATION. 


PerCent.    Period 


Dec.  24  Dec.  31 


I  in 
I 

8  * 

75j 

7    i 
121J 


139  J 

186 

8'* 

7«i* 


Personal 


Mr.  John  T.  Whistler,  formerly  of  the  Reclamation 
Service,  gave  a  talk  on  "Some  of  Our  Water  Resources" 
at  a  recent  meeting  of  the  Oregon  Society  of  Engineers. 

Mr.  Weare  Parsons  has  been  elected  treasurer  and  gen- 
eral manager  of  the  Springfield  (Ohio)  Light.  Heat  &  Power 
Company,  the  reorganization  of  which  was  effected  recently. 

Mr.  H.  C.  Barber,  who  was  assistant  chief  engineer  of  the 
municipal  hydroelectric  system  in  Hamilton,  Ont.,  has  been 
appointed  assistant  manager  of  the  Toronto  Hydro-Electric 
System. 

Mr.  J.  H.  Doherty  has  resigned  as  contract  agent  of  the 
Corning  (N.  Y.)  Gas  &  Electric  Company  to  become  gen 
eral  manager  of  the  Fulton  (N.  Y.)  Light,  Heat  &  Power 
Company. 

Mr.  Clifton  R.  Hayes,  local  manager  of  the  Fitchburg 
(Mass.)  Gas  &  Electric  Light  Company,  has  been  elected 
president  of  the  Fitchburg  Board  of  Trade  and  Merchants' 
Association. 


Mr.  J.  Shields,  chief  inspector  of  the  Jackson  City  lines 
of  the  Michigan  United  Traction  Company,  has  accepted  the 
position  of  superintendent  of  the  Manistee  (Mich.)  Light  & 
Traction   Company. 

Mr.  W.  R.  Thompson,  formerly  assistant  chief  engineer 
of  H.  M.  Byllesby  &  Company,  of  Chicago,  has  been  pro- 
moted to  be  manager  of  engineering  and  construction  for 
the  same  organization. 

Mr.  Lamar  Lyndon,  consulting  electrical  engineer  of  New 
York  and  Atlanta,  sailed  for  Europe  recently  to  join  his 
family  at  Brussels,'  Belgium.  They  will  return  to  New 
York  together  about  Jan.  15. 

Mr.  George  H.  Morse  has  been  appointed  consulting  en- 
gineer of  the  Mutual  Electric  &  Machine  Company  of 
Wheeling,  W.  Va.  Mr.  Morse  was  formerly  professor  of 
electrical  engineering  of  the  University  of  Nebraska. 

Mr.  Joseph  D.  Evans,  who  has  been  chief  engineer  of  the 
Montreal  (Que.)  Tramways  since  June,  191 1,  severed  li is 
connection  with  that  company  on  Jan.  1  to  become  con- 
struction manager  of  the  Electric  Bond  &  Share  Company. 
New  York  City. 

Mr.  John  J.  Swan,  formerly  associated  with  the  Chicago 
Pneumatic  Tool  Company,  New  York,  as  manager  of  the 
New  York  office  and  later  as  mechanical  engineer  in  the 
compressor  department,  has  become  associated  with  the 
Oil  Power  Engineering  Corporation,  New  York. 

Mr.  Hugh  T.  Wreaks,  who  for  the  past  year  has  been 
acting  as  special  agent  on  wires  and  cables  for  the  Under- 
writers' Laboratories  in  Chicago,  tendered  his  resignation, 
effective  Jan.  1,  in  order  to  devote  his  entire  time  to  the 
work  of  the  Wire  Inspection  Bureau,  of  which  he  is  sec- 
retary. 

Mr.  William  Dieterle  has  resigned  as  motor-service  con- 
tract agenl  of  the  Southern  California  Edison  Company  to 
join  the  organization  of  a  large  mining  company.  Mr. 
Dieterle  has  served  the  Los  Angeles  company  as 
accountant,  traveling  auditor,  motor-service  development 
auditor,  etc. 

Mr.  L.  H.  Conklin,  past-president  of  the  Pennsylvania 
Electric  Association  and  secretary  of  the  Warren  (Pa.) 
Light  &  Power  Company,  has  accepted  an  appointment  as 
secretary  of  the  transmission  section  of  the  National  Elec- 
tric Light  Association.  Mr.  Conklin's  headquarters  are  at 
Scranton,  Pa. 

Mr.  M.  F.  Dugan  has  resigned  his  position  with  the  Cum- 
berland County  rower  &  Light  Company  to  accept  a 
ilar   position   with   the   Central   Maine   Power   Compan\    at 
Waterville,  Me.     Mr.  Dugan  was  presented  with  a  pur^e  of 
money  at  a  farewell  banquet  at  the  Falmouth  Hotel,   1 
land,  on  Dec.  21. 

Prof.  C.  Francis  Harding,  of  the  school  of  electrical 
engineering.  Purdue  University,  Lafayette.  Ind..  has  re- 
turned from  Madison,  Wis.,  where  he  was  called  for  a  con- 
ference with  the  engineering  department  of  the  State  Rail- 
road Commission  in  connection  with  the  Milwaukee  street- 
lighting  investigation  on  which  he  was  engaged  durii 
past  summer. 

Mr.  W.  R.  Lloyd,  secretary  of  the  State  Tax  Commi 
1  Alabama,  has  resigned  his  position  and  has  bei 
associated  with  the  Alabama  Interstate  Power  Company,  a 
corporation  supported  by  English  capital  which  has  a  num- 
ber of  hydroelectric  developments  under  way  on  the  Coosa 
in  Alabama  about  40  miles  from  the 
oily  of  Montgomery. 

Mr.   James   Bennett,   superintendent   of  the   electrical   de- 
partment of  the  Canadian  Fire  Underwriters'  Associatii 
Montreal  and   the  only   Canadian  member  of  the  electrical 
committee  of  the  National  Fire  Protection  Association 
tendered   his   resignation  \;>nl    1.    mi;,    to    accept 

the  appointment  of  managing  director  of  the   Fire   Preven- 
tion Company  of  Canada. 

Mr.  James  A.  Fleet,  general  superintendent  of  the  Cum- 
berland County  Power  &  Light  Company  of  Portland. 
Maine,  was  the  recipient  of  a  farewell  banquet  on  Dec.  21. 
when  he  was  presented  with  a  leather  traveling  bag.  As 
in  the  Dec.  r  issue.  Mr.  Fleet  has  resigned  his 
position  witli  (he  Cumberland  company  and  will  engage  in 
similar  work  in  the  West. 
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SAFFORD,  ARIZ. — Preliminary  steps  have  been  taken  by  the  Farm- 
ers' Association  of  Safford  toward  the  installation  of  a  central  electric 
power  station  in  Safford  and  the  erection  of  transmission  lines  to  irri- 
gating pumping  plants  that  are  to  tbe  installed  upon  a  large  irrigation 
district  that  is  to  be  formed  near  Safford. 

ATKINS,  ARK.— The  Atkins  Lumber  Co.  contemplates  the  installation 
of   an    electric-light   plant   to   supply   electricity    for   lighting    the   town. 

CABOT,  ARK. — W.  M.  Hudson  is  promoting  the  construction  of  light 
and   water   plants  in   Cabot. 

KENSETT,  ARK. — A  proposition  has  been  submitted  to  the  City  Coun- 
cil by  U.  S.  Bratton,  of  Little  Rock,  representing  a  company  which  pro- 
poses to  build  a  dam  on  the  Red  River  near  Heber  Springs  and  install 
a  plant  to  supply  electricity  to  all  towns  in  this  section.  Mr.  Bratton 
asked  for  a  25-year  franchise  and  guaranteed  to  have  power  here  within 
18   months. 

McGEHEE,  ARK.— The  Commissioners  of  the  Water  and  Light  Im- 
provement District  of  the  incorporated  town  of  McGehee  have  awarded 
the  general  contract  for  construction  of  an  electric-light  plant  and 
water-works  system  for  the  town  of  McGehee  to  T.  C.  Brooks  &  Sons, 
of  Jackson,   Mich.,   at  $23,638. 

ALAMEDA,  CAL. — Extensive  improvements  are  contemplated  to  the 
municipal  electric-light  plant  within  the  next  six  months  which  will  in- 
clude the  purchase  of  two  300-hp  water-tube  boilers,  one  1250-kva  steam  ■ 
turbo-generator,  two  surface  condensers,  a  2000-hp  closed  heater,  oil 
and  feed  pumps,  feeder  regulators  (3000  kw)  and  an  entire  new  switch- 
hoard  with  instruments;  also  the  reconstruction  of  all  feeder  circuits. 
Joseph   B.   Kahn  is  superintendent. 

BANNING,  CAL.— The  Southern  California  Edison  Co.  has  been 
granted  a  franchise  to  furnish  electricity  for  lighting  the  proposed 
Banning  city  limits.  The  plans  provide  for  the  erection  of  the  electric 
system  between  Redlands  and  Banning  during  the  next  90  days  and  will 
be   extended   to   Coachella   before   spring. 

COPPEROPOLIS,  CAL.— The  Calveras  Copper  Co 
an   electric   railroad   connecting   its  mines  in   Coppe 
leading   into    Stockton.      The    proposed   road   will    b 
and    will    cost    about    $200,000.      J.    H.    Trerise    is 
company. 

COURTLAND,  CAL.— The  Great  Western  Pwr.  Co.  has  run  a  cable 
across  the  steamboat  slough  from  Grand  Island  to  Suter  Island,  and  will 
erect  a  pole  transmission  line,  11  miles  long,  for  distribution  purposes. 
The  line  will  be  extended  on  to   Ryer  Island. 

DIXON,  CAL.— The  Pacific  Gas  &  El.  Co.,  of  San  Francisco,  is  re- 
ported to  have  appropriated  $60,000  for  improvements  to  its  local  system. 
A  carload  of  pole  brackets  has  been  received  and  30  tons  of  copper  are 
on  the  way. 

ELSINORE,  CAL.— The  Southern  Sierras  Pwr.  Co.,  of  San  Bernar- 
dino, has  purchased  the  plant  and  holdings  of  the  Elsinore  El.  Lt.  & 
Pwr.  Co.  Extensive  additions  and  improvements  will  be  made  by  the 
new  owners  and  a  24-hour  service  established. 

LODI,  CAL.— The  Western  States  Gas  &  El.  Co.  is  planning  to  dis- 
tribute electricity  in  and  about  Lodi.  Work  will  soon  begin  on  installa- 
tion of  the  system.     W.   S.   Butler,  of  Stockton,  is  general  manager. 

LOS  ANGELES,  CAL.— The  Angels'  Flight  Ry.  Co.  has  applied  to  the 
State  Railroad  Commission  for  permission  to  issue  $100,000  in  bonds,  the 
proceeds  to  be  used  for  extensions,  etc. 

LOS  ANGELES,  CAL.— The  City  Council  has  authorized  the  Board 
of  Public  Works  to  advertise  for  750  additional  arc  lamps  for  lighting 
the  streets  of  the  city.  The  budget  provides  for  500  additional  arc 
lamps  to  be  installed  during  the  present  fiscal  year,  but  the  gas  and  light 
committee   asked    250   additional. 

MODESTO,  CAL.— The  Modesto  &  Empire  Trac.  Co.  is  planning  to 
install  the  new  Edison's  storage  battery  on  the  cars  operating  on  its 
line  between  Modesto  and  Empire,  a  distance  of  5  miles.  L.  L.  Bennett 
is   attorney    for   the  company. 

MONROVIA,  CAL.— The  city  of  Monrovia  is  planning  to  extend  the 
municipal   street-lighting  system   in   the   near   future. 

PASADENA.  CAL.— The  city  of  Pasadena  will  install  two  electrically 
driven  centrifugal  pumps  in  the  new  sewer  system  on  South  Grand  Ave 
nue.     Van  Nor  Ornum,  city  engineer,  is  in  charge  of  the  work. 

PLACERVILLE,  CAL.— Ralph  Kyburg  contemplates  the  installation  of 
a  50-kw  hydroelectric  plant  at  his  summer  resort  at  Rtverton.  near  Placer- 
ville.   Water  from   Plum   Creek   will   be   utilized   to   operate   the   plant. 

STOCKTON,  CAL. — Plans  have  been  perfected  to  complete  the  equip- 
ment of  the  Tidewater  &  Southern  R.R.  for  electrical  operation  between 
Stockton   and   Modesto  by  June,    1913.      Byron   A.    Bearce  is   president. 

PUEBLO,  COL.— The  Arkansas  Valley  Ry.,  Lt.  &  Pwr.  Co.  will  ex- 
tend its  transmission  lines  through  Holbrook  Valley,  giving  the  ranchers 
in    tin    vicinity   of   Fowler  electric  light  and  power  service. 

CANAAN,  CONN.— The  Stone  &  Webster  Corpn.,  of  Boston,  Mass., 
has  acquired  the  property  of  the  Berkshire  Pwr.  Co.,  of  Canaan,  which 
supplies  electricity  to  five  towns  in  this  vicinity.  The  Stone  &  Webster 
Corpn.  is  preparing  to  build  a  large  plant  at  Falls  Village,  a  few  miles 
^ouih    of    Canaan,    where    it    recently    bought    the    water    rights    owned    by 


the  New  Haven  R.  R.  Co.  The  corporation,  it  is  said,  will  erect  a  trans- 
mission line  to  Torrington  and  other  manufacturing  towns  in  the  Nauga- 
tuck  Valley. 

NAUGATUCK,  CONN.— The  G.  I.  R.  Glove  Co.  is  installing  a  new 
electric  plant  to  supply  the  factories  of  the  clothing  department  and 
druggists'  supplies  with  electricity  for  lamps  and  motors.  The  building 
is  being  remodeled  to  make  room  for  new  machinery.  The  wires  will 
be  carried  under  Maple  Street  in  the  new  conduit  now  being  laid.  When 
the  new  arrangements  are  completed  the  old  boilers  and  engines  will  be 
taken   out. 

SAYBROOK,  CONN.— The  Shore  Line  El.  Ry.  Co.  will  apply  to  the 
next  General  Assembly  for  an  amendment  to  its  charter  giving  it  the 
privilege  of  supplying  electricity  for  lamps,  heaters  and  motors  in  the 
towns  through  which  its  railway  passes,  excepting  New  Haven. 

SEYMOUR,  CONN.— The  United  EI.  Lt.  &  Wtr.  Co.,  of  Waterbury, 
has  acquired  the  property  of  the  Seymour  El.  Lt.  Co.,  which  hereafter 
will  be  operated  as  part  of  the  former  system.  The  new  owners  will 
make  numerous  improvements  to  the  local  plant,  including  the  establish- 
ment of  a  24-hour  service.  Transmission  lines  will  be  erected  to  connect 
the  local  system  with  the  Waterbury  and  Naugatuck  system.  F.  J.  Lyon, 
superintendent  of  the  Naugatuck  division,  will  have  charge  of  the 
Seymour   plant. 

DELAWARE  CITY.  DEL.— The  power  plant  of  the  American  Pwr.  Co. 
in  Delaware  City  was  recently  destroyed  by  fire,  leaving  the  city  without 
electrical   service. 

WASHINGTON,  D.  C— Bids  will  be  received  at  the  Bureau  of  Sup- 
ples and  Accounts,  Navy  Department,  Washington,  D.  C,  until  Jan.  21 
for  furnishing  supplies  to  be  delivered  at  the  various  navy  yards  and 
naval  stations  as  follows:  Washington,  D.  C,  Schedule  5087 — automobile 
ambulance;  Schedule  5092 — 1500  ft.  double-braided,  rubber-covered  con- 
ductor; 4000  ft.  Sherardized  steel  conduit,  miscellaneous  electrical  supplies 
and  35,000  ft.  weatherproof  copper;  Schedule  5093—120  chestnut  poles,  35 
ft.  long.  Brooklyn,  N.  Y.  Schedule  5097 — 20,000  lb.  granular  carbonate 
sodium.  Applications  for  proposals  should  give  the  schedule  desired  by 
number. 

PALATKA,  FLA. — A  committee  has  been  appointed  by  the  Board  of 
Trade  to  make  investigations  relative  to  the  installation  of  a  municipal 
electric-light  plant.  J.  H.  Yelverton,  Jr.,  W.  P.  Merriam  and  A.  M.  Leach 
are   members   of  the   committee. 

CHIPLEY,  GA. — Application  has  been  made  to  the  City  Council  by 
Messrs.  Hall  &  Gotha  for  a  franchise  to  construct  and  operate  an  electric- 
light   plant   in   Chipley. 

LYONS,  GA.— Bonds  to  the  amount  of  $12,000  have  been  voted  for 
extensions    to    municipal    water    and   light    systems. 

KELLOGG,  IDAHO.— The  Bunker  Hill  &  Sullivan  Min.  &  Const.  Co., 
Kellogg,  expects  to  purchase  within  the  next  six  months  series  arc  rec- 
tifier system,  transformers,  lightning  arresters,  wire,  meters,  etc.;  also 
heating,  cooking  and  household  supplies,  etc.  Walter  C.  Clark  is  super- 
intendent of  water  and  light  department. 

KELLOGG,  IDAHO.— The  Long  Valley  Lt.  &  Pwr.  Co.,  of  Kellogg, 
expects  to  erect  within  the  next  18  months  about  20  miles  of  transmis- 
sion lines  and  to  purchase  one  300-kva,  2300-volt,  three-phase  generator 
(rope  drive),  one  500-hp  water  wheel  and  governor,  transformers,  poles, 
insulators,  lightning  arresters,  wire  and  meters;  also  arc  and  incandes- 
cent lamps  and  electrical  supplies  and  appliances.  Walter  C.  Clark  is 
president. 

SALMON,  IDAHO.— The  Lemhi  Pwr.  Co.,  Ltd.,  of  Salmon,  con- 
templates the  construction  of  a  power  house  and  the  erection  of  12 
miles  of  transmission  lines  within  the  next  six  months;  also  the  purchase 
of    three    56-in.   turbines. 

EAST  MOLINE,  ILL.— The  City  Council  has  instructed  the  water 
and  light  committee  to  investigate  the  cost  of  maintenance  of  a  municipal 
lighting  plant. 

PEKIN,  ILL. — The  proposed  ornamental  street-lighting  system  for 
Court  Street  will  consist  of  90  ornamental  lamp-posts,  each  carrying  three- 
lamp  or  five-lamp  clusters,  maintained  by  underground  wires.  The  cost 
of  the  system  is  estimated  at  about  $11,000.  E.  L.  Conklin,  president 
of  the  Commercial   Club,  is  interested  in  the   project. 

1UCKNELL,  IND.— The  City  Council  has  granted  the  Bicknell  Pub. 
Utilities  Co.  an  electric-light  franchise,  under  which  the  company  agrees 
to  furnish  a  24-hour  service.  Contracts  have  been  placed  for  all  neces- 
sary equipment  and  apparatus.  It  is  expected  to  have  the  plant  com- 
pleted   within    six   months. 

CHURUBUSCO,  IND.— Frank  T.  Schultz,  superintendent  of  the  mu- 
nicipal electric-light  plant  in  Columbia  City,  has  applied  to  the  City 
Council    for    a    franchise   to    establish    an    electric-light    plant    in    this  city. 

FORT  WAYNE,  IND.— The  Home  Tel.  Co.  has  notified  the  Secretary 
of  State  of  an  increase  of  capital  stock  to  the  amount  of  $250,000.  The 
company  is  planning  to  make  extensions  and  improvements  to  its  system. 

GOSHEN,  IND.— The  City  Council  is  planning  to  install  a  new  light- 
ing system  on  Indiana  Avenue,  south  of  Lincoln  Avenue,  early  in  the 
spring. 

KENDALLVILLE,  IND.— Owing  to  the  announcement  that  the  Bell 
Tel.  Co.  would  charge  a  toll  between  towns  in  Noble  County,  the  mer- 
chants are  arranging  to  organize  a  new  company  to  erect  and  equip  a 
new  telephone  system. 
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FORT    DODGE,    IA.— The    Fort    Dodge    Lt.    &    Pwr.    Co.    recently    in- 
stalled a  300-hp  Babcock  &  Wilcox  Stirling  boiler  and   has  just  pur. 
a    25-kw    steam-driven    General    Electric    exciter.       Richard     M.     Pa   I 
general    manager.  * 

MURRAY,  IA. — At  a  special  election  held  recently  the  proposition 
to   grant   Gilbert   Johnson   an   electric   franchise   was   carried. 

NEVADA,  IA. — A  deal   has   practically  been   closed   for  the  salt    ■ 
property  of   the  Nevada   El.    Co.   to  the   Iowa    I  1.    &   Power   Co.,   oi    Ced 
Rapids,      William    G.    Dows   is   president    of    the    Cedar   Rapids   con]|un 

SUTHERLAND,     I  A.— A     proposition      has     been     submitted      to     the 
Council    to    install    an    electric-light    system    in    Sutherland,    energ) 
supplied  from  the  plant  of  the   Peterson  Hydro-Electric   Co.,   of   Peti 

VALLEY  JUNCTION,  IA.— The  City  Council  is  considering   the     i  u 
tion    of   establishing  a   municipal   electric-light   plant   and    water-work 
tern.     The   cost   of  the   proposed   plants   is   estimated   at   about    $40,000. 

WINFIELD,     IA.— A     franchise     has     been     granted     Ora     Vaug] 
Wapello,    to    install    an    electric-light    plant    here. 

CLAY  CITY,    KAN. —The  Public  Works  Commission  expects  to  change 
the    municipal    street-lighting   system    from    arc    lamps    to    series    ini 
cent  lamps.     C.   F.  Rasmussen  is  superintendent  of  the  light  and  plant. 

DOWNS,  KAN.— The  Downs  El.   Lt.  &  Pwr.  Co.  expects  to  erect  with- 
in a   few  months  a   new   power   house  complete   and  to   purchase   one    150 
hp  steam   engine  with   boiler   and  all  accessories  and  a    100-kw,   two 
60-cycIe,   2200-voIt   generator.      C.    A.    Brelsford   is   manager. 

GARDEN    CITY,    KAN. — At   an   election    held    recently    th<     pro] 
to    issue    $40,000    in    bonds    for    the    installation    of    a    municipal    electric- 
light  plant  was  carried.     J.   F.   Crocker  is  city  clerk. 

TURON,  KAN. — At  an  election  held  recently  the  proposition  to  install 
an    electric-light    plant    and    water- works    system    was    carried. 

COVINGTON,  KY.— Bids  will  be  received  at  the  office  of  the  super- 
vising architect,  Treasury  Department.  Washington.  D.  C,  until  Jan.  13 
for  a  conduit  and  wiring  system  and  lighting  fixtures  in  the  United 
States  court  house  and  post  office  at  Covington,  Ky.,  in  accordance  with 
plans  and  specifications,  copies  of  which  may  be  obtained  at  the  above 
office  or  at  the  office  of  the  custodian  at  Covington.  Oscar  Wenderoth  is 
supervising   architect. 

EMINENCE,  KY.— An  ordinance  has  been  introduced  in  the  City 
Council  authorizing  the  sale  of  an  electric-lighting  franchise.  The  Ken- 
tucky Utilities  Co.,  of  Louisville,  has  notified  the  City  Council  that  it  will 
bid  on  the  franchise  and  if  purchased  by  it  will  furnish  a  24-hour 
service.  The  company  also  proposes  to  supply  electrical  service  in  New 
Castle    and    Pleasureville. 

HAZARD,  KY.— Arrangements  have  been  made  by  E.  A.  Pollard  and 
James  Williams,  of  London,  Ky.,  for  the  establishment  of  an  electric- 
light  plant   in   Hazard. 

LEITCHFIELD,  KY.— The  Leitchfield  El.  Lt.  &  Pwr.  Co.  contemplates 
enlarging  its  plant  and  installing  water-works  equipment,  to  be  operated 
in   connection   with    its   electric-light   system. 

LOUISVILLE,  KY.— The  Kentucky  Paint  &  Glass  Co.,  314  East 
Market  Street,  Louisville,  it  is  reported,  will  be  in  the  market  for  motors 
for  its  paint  manufacturing  plant. 

PADUCAH,  KY. — Superintendent  J.  O.  Kcebler  has  submitted  a  report 
to  the  City  Council  requesting  that  an  appropriation  of  $1,500  for  a 
generator  for  the  municipal  electric-light  plant  be  included  in  the  1913 
apportionment  ordinance. 

DONALDSONVILLE,  LA.— Contracts,  aggregating  about  $41,000,  have 
been  awarded  by  the  municipal  light  and  water  commission  for  machinery 
to  be  used  in  remodeling  the  municipal  electric  plant  to  the  Diesel  En- 
gine Co.,  the  Fort  Wayne  El.  Co.  and  the  Lawrence  Machine  Co.  Plans 
are  being  prepared  for  the  new  power  house  and  bids  for  erecting  same 
will  soon  be  called. 

LAFAYETTE,  LA.— The  Louisiana  Trac.  &  Pwr.  Co.  has  purchased  a 
site  in  Lafayette  for  its  proposed  power  house  for  the  operation  of  its 
electric  railways  in  southwest  Louisiana. 

BIDDEFORD,  MAINE.— Bids  will  be  received  at  the  office  of  the 
supervising  architect,  Treasury  Department,  Washington,  P.  C,  until  Jan 
30,  for  construction,  including  plumbing,  gas  piping,  heating  ap] 
electric  conduits  and  wiring,  interior  lighting  fixtures  and  approaches  of 
the  United  States  post  office  at  Biddeford.  Drawings  and  specifications 
may  be  obtained  at  the  above  office  or  from  the  custodian  of  site  at 
Biddeford. 

BALTIMORE,  MD.— The  Consol.  Gas,  El.  Lt.  &  1'wt.  <  o.  will  soon 
establish  a  new  storage  and  distributing  station  in  the  eastern  section  of 
the   city    on    Constitution    Street,    near    Monument    Street. 

BALTIMORE,  MD.— The  Baltimore  Inter  national  Devel  Co.,  Munsey 
Building,  Baltimore,  it  is  reported,  would  like  to  correspond  with  manu- 
facturers and  contractors  relative  to  the  installation  of  an  electric  plant 
at  a  coal  mine  in  southwest  Texas.  The  company  would  like  prices  on 
boilers,  engines,  generators  and  equipment  for  J0O  miles  of  transmission 
line,  including  poles,   wires  and   insulators 

MOUNT  AIRY,  MD.— Georpe  W.  Runkles  and  Emory  Wagner  are 
interested  in  a  project  to  establish  electric  lighl  and  ice  plants  and 
laundry  here. 

BATTLE  CREEK,  MICH.  In  addition  to  the  Grand  Rapid  I  .l.imazoo 
line,  now  under  way.  the  Michigan  &   Chicago  Ky.   Co,  contemplates  build- 


ing a  branch  that  will  connect  Battle  Creek  with  Allegan  by  way  of  Gu!I 
Lake.  The  other  line  is  from  Kalamazoo  to  Paw  Paw,  where  it  branches, 
one  division  continuing  to  Benton  Harbor  and  the  other  to  South  Haven. 

BAY  CITY,  MH  II.-  Tin.-  Valley  Tel.  Co.  contemplates  rebuilding  its 
local  system  at  a  cost  of  from  $150,000  to  $200,000.  These  improvements 
are   pending   the   favorable   action    of   the   Council. 

i:\\     I  CTY,    Mil  ll—Il..     :,  Pwr.    Co.    has    notified    the    City 

Council  that  it  is  prepared  to  submit  a  proposition  to  the  city  to  furnish 
electricity  to  light  the  streets  of  the  city  and  for  commercial  and  residen- 
tial   lighting. 

I  ,vement  Club  has  started  a 
movenu  i  .  lectricity   from  the  Commonwealth   Pwr.   Co.   and  to 

abandon    the    municipal    electric-light    plant. 

DETROIT,    Ml'   11        i.l  Co.  contemplates  the  installa- 

tion oi   a  tin:-]  th  accessories  as  soon  as  the  second  one,  now 

Edward    Gray   is  chief   engineer. 

DETROIT,  VtH  H  1  •  Common  Council  has  granted  the  St.  Clair 
Hotel  permission  to  run  electric  wires  through  a  conduit  now  extending 
across  Monroe  Avenue,  for  the  purpose  of  furnishing  electricity  for 
lamps  and   motors  to  a   number  of  business  firms  in   that   section. 

GLADWIt  i  I  .has  consented 

ortgage   given    by    the   Gladwin    Lt.   & 
i  •  ments   and   extensions 

i-   ii     system. 

GRAND  RAPIDS.  MICH.— The  Central  Wesl  Improvement  Associa- 
tion is  advocating  an  extension  of  the  boulevard  lighting  system  further 
wesi    nn    Bridge   Street;   also  to  a  number   of  othei    pi; 

HARBOB  Bl  v  II.  MICH.— Announcement  has  been  made  by  H.  B. 
Ryan,  manager  and  chief  owner  of  the  local  telephone  company,  that  a 
new  copper  circuil  '-ill  be  erected  at  once.  Many  other  improvements 
are   plan]  action   of  a  new  line   to   the  southwest,   2J4 

miles   long. 

LAPEER,  Ml*  II  — Plans  are  being  considered  by  merchants  and  resi- 
dents for  the  installation  of  a  boulevard  lighting  system  on  Nepessing 
Street  to  replace  the   inclosed  arc  lamps  now  in   use. 

MARQUETTE,  MICH.— The  Michigan  State  Tel.  Co.  has  been  granted 
authority  to  purchase  the  property  oi  the  Marquette  Tel.  Co.  for  $85,00C. 
Several  other  mergers  in  the  upper  peninsula  are  proposed. 

MILFORD,    MICH. —The   stockholders  of   the    Milford    Home     i 
have  purchased  the   Milford  system   from  the   Michigan  State  Tel.  Co.  for 
$7,500.      The    capita!    stock    of    the    Milford    company    has    been    increased 
from  $15,000  to  $30,000. 

MUSKEGON,  MICH.— Th<  Shaw-Walkei  Co.,  which  is  erecting  a  four- 
story  addition  to  its  building,   is  asking   for  bids  for  electrical   power. 

MUSKEGON,   MICH.— Improvements  are  contemplated  by   th.    I 
Home    Tel.    Co.    to    its    telephone    lines    in    Oceana,    Mason    and    Newaygo 
Counties,   involving   an   expenditure   of  about   $24,000.      Thomas    Bromley, 
Jr.,    is   general   manager. 

NEW  BALTIMORE,  MICH.— At  a  special  election  held  Dec.  23  the 
proposition  to  sell  the  municipal  electric-light  plant  to  the  Kastcrn  Michi- 
gan  Kdison  Co.,  of  Detroit,  was  defeated. 

OVID,  MICH. — The  City  Council  is  considering  the  question  of  aban- 
doning the  municipal  electricdight  plant  and  entering  into  a  contract  with 
the  Commonwealth  Pwr.  Co.,  of  Jackson,  for  electrical  service.  In  addi- 
tion to  supplying  the  village  with  energy,  the  company  has  promised  to 
extend  its  transmission  lines  into  the  country  for  the  benefit  of  the 
■    ■ 

PELLSTON,   Mi'  11.      rhe  property  of  the  Pellston  EI.  Lt.  &  Pv 
was  sold  Dec.  20  to  the  Cheboygan  El.  Lt.  Co.,  of  Cheboygan,  for  $16,100. 
The  Pellston  company  has  been  in  the  receiver's  hands  for  some  time. 

RICHMOND,    MK  H      Th 

;.   headquarters    Mount   Clemen  erect   within   the  next 

thre<      iii  00*kv     substation    in    Richmond .    Mich.      Equipmi 

substation   and   lighting   system    foi    Richmond   has  been   ordered. 

lamps    will    be    used    for    street    lighting.      II.    G.    Hall    is    d 
manager. 

SPRIXC  LAKE,  MICH.  Plan-  are  being  prepared  by  the  Muskegon 
'  Co.  for  the  erection  of  a  substation  in  Spring  Lake. 

VNNANDALE,  MINN        I         I  the  Annandale 

El.  Lt.  &  Pwr.  Co.  a  franchise  to  install  and  operate  an  clcctric-li^ht 
plant  here. 

ST.  PETKR,  MINX.— The  town  of  Kasota,  which  was  formerly  sup- 
plied    With    electricity    by    the   municipal   electric   plant    at    St.    P 

5  to  the  crippled  condition  of 
the  municipal  plant  and  also  to  the  small  boiler  capacity,  the  Consumers' 
P         I        will  continue  I  £a  indefinitely. 

SI!  \KOPKP.  MINN.— Arrangements  have  been  made  whereby  the 
Minneapolis  General    El,   Co.  will  be  permitted  to  er<  a  trans- 

mission    lines    througl  in    order    to    supply    electricity    for 

lamps   and   motors   in    Shall 

VIRGINIA,  MINX. — At  an  election  held  recently  the  proposition  to 
issue  bonds  to  take  over  the  water  and  iiglit  plants  of  the  Virginia  El. 
Pwr.    S     W  Tlie    price   to    be    paid    for   the    property 

is  $452,000  plus  the  value  ot  recent  improvements,  which  will  increase 
the  price  to  nearly  $550,000.  It  is  expected  that  the  city  will  take  orer 
tlie    plants  about    April    1. 
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RICH  HILL,  MO.— The  City  Council  has  engaged  Rollins  &  Westover, 
Midland  Building,  Kansas  City,  Mo.,  to  prepare  plans  and  estimates  and 
supervise  the  construction  of  the  municipal  electric-light  system  in  Rock 
Hill. 

WASHINGTON,  MO.— The  Mississippi  Pwr.  Distributing  Co.  has  pur- 
chased the  property  of  the  Tibbe  El.  Co.  and  the  Franklin  Independent 
Tel.  Co.,  of  Washington.  Energy  for  operating  the  local  system  will  be 
transmitted  from  the  Keokuk  dam. 

GREAT  FALLS,  MONT.— The  Great  Falls  Automatic  Tel.  Co.  has  been 
acquired  by  the  Mountain  States  Tel.  Co.  (Bell  system)  and  will  be  con- 
solidated in  the  near  future.      Many   improvements  are  contemplated. 

LIBBY,  MONT.— The  Kootenai  Pwr.  Co.,  of  Cceur  d'Alene,  Idaho,  is 
contemplating  the  construction  of  a  dam  and  electric  power  plant  here, 
for  which  plans  are  being  prepared.  Paul  D.  Pratt,  of  Libby,  is  local 
representative. 

SCHUYLER,  NEB. — Improvements  are  contemplated  to  the  municipal 
electric-light  plant  within  the  next  12  months,  including  the  purchase 
of  a  40-kw  or  50-kw,  230-volt,  three-wire  direct-current  generating  unit, 
directly  connected,  and  switchboard  for  same.  E.  A.  Schmid  is  manager 
of  the  municipal   electric-light   and  water-works   plant. 

TECUMSEH,  NEB.— The  city  has  recently  enlarged  the  municipal 
electric-light  plant  and  water-works.  A  new  150-hp  boiler  and  shaker 
grate  have  been  installed  and  new  coal  bins  built.  A  new  pump  has 
also  been  installed,  a  well  driven  and  transmission  line  erected  to  same. 
E.   D.   Charles  is  superintendent  of  water  and  light  plant. 

WAYNE,  NEB. — The  Mayor  has  been  authorized  to  appoint  a  commit- 
tee of  five  from  among  the  citizens  to  act  with  the  committee  from  the 
City  Council  in  regard  to  plans  for  improvements  to  the  municipal  elec- 
tric plant. 

CARSON  CITY,  NEV.— Ira  Winters,  of  Carson  City,  contemplates  the 
installation  of  a  large  electrically  driven  pumping  plant  to  irrigate  his 
land    (1000  acres)    on   Washoe   Lake. 

EXETER,  N.  H. — The  Public  Service  Commission  has  granted  the 
Exeter  &  Hampton  El.  Co.  permission  to  operate  an  electric  system  in 
the  town  of  Stratham. 

KEENE,  N.  H. — The  Public  Service  Commission  has  granted  the  peti- 
tion of  the  Keene  Gas  &  El.  Co.  and  the  Ashuelot  Gas  &  El.  Co.  for  au- 
thority to   operate  an  electric  system  in  the  town  of  Westmoreland. 

ASBURY  PARK,  N.  J.— Plans  are  being  considered  by  the  Beach  Com- 
mission for  the  installation  of  a  new  lighting  system  for  the  boardwalk 
and  the  beach   front,   to  cost  about  $10,000. 

CRANFORD,  N.  J.— The  Barrows-Stewart  Co.  has  been  awarded  a  con- 
tract by  Thomas  Barret  to  build  a  concrete  dam  across  the  Rahway  River 
at  Cranford.  The  water  will  be  used  to  drive  a  turbine  to  generate  elec- 
tricity for  lamps  and  motors  for  local  use. 

KEYPORT,  N.  J. — An  ordinance  authorizing  the  Middlesex  &  Monmouth 
El.  Lt.,  Ht.  &  Pwr.  Co.  to  construct  and  operate  plants  in  Matawan, 
Holmdel  and  Marlboro  Township  has  been  approved  by  the  Board  of 
Public  Utilities. 

YARDVILLE,  N.  J.— The  Public  Service  El.  Co.  is  planning  to  install 
an   electric   distributing  system   here. 

CLAYTON,  N.  M. — The  municipal  electric-light  and  power  plant,  which 
was  recently  destroyed  by  fire,  is  to  be  rebuilt  and  equipped  with  modern 
machinery. 

CARTHAGE,  N.  Y.— The  village  of  Carthage  has  entered  into  a  con- 
tract with  the  Carthage  El.  Lt.  &  Pwr.  Co.  for  a  period  of  five  years. 
Under  the  new  contract  the  company  is  to  furnish  46  arc  lamps  and  16 
40-watt  tungsten  lamps  and  also  84  60-watt  tungsten  lamps  in  the  busi- 
ness section  of  State  Street.  The  84  lamps  for  the  business  district  will 
be  placed  on  ornamental  standards.  Work  will  begin  on  the  installation 
of  the  ornamental  lighting  system  as  soon  as  possible  next  spring.  The 
contract  provides  for  placing  wires  underground  on  State  Street. 

MARCELLUS,  N.  Y.— The  Marcellus  Ltg.  Co.  is  changing  over  the 
local  system  to  utilize  Niagara  power.  The  substation  and  transmission 
line  have  been  erected  and  transformers  for  25-cycle  system  purchased. 
The  company  expects  to  purchase  a  new  lighting  outfit  throughout;  tungs- 
ten series  will  be  used.     F.  W.  Knapp  is  interested  in  the  company. 

MECHANICSVILLE,  N.  Y.— The  Halfmoon  Lt.^  Ht.  &  Pwr.  Co.,  of 
Mechanicsville,  is  making  arrangements  to  change  its  generating  equip- 
ment. At  present  it  is  purchasing  power  from  the  Adirondack  El.  Pwr. 
Corpn.,  receiving  energy  at  40  cycles  and  regenerating  at  60  cycles.  The 
company  expects  to  do  away  with  its  motor-generator  sets  and  connect 
up  direct  to  40  cycles,  making  its  system  40  cycles  throughout.  On  ac- 
count of  this  change  the  company  will  be  obliged  to  purchase  a  large 
amount  of  equipment,  such  as  motors,  transformers,  regulators,  etc. 
Appliances  of  all  kinds  will  be  purchased  by  the  company  for  its  show- 
room, including  one  power  table.  W.  L.  Howland  is  treasurer  and 
general   manager. 

NEW  YORK,  N.  Y. — Plans  are  being  considered  by  the  executive  com- 
mittee of  the  Broadway  Association  for  the  installation  of  a  new  street 
lighting  system  on  Broadway  from  Twenty-third  Street  to  Times  Square, 
It  is  proposed  to  do  away  with  poles  altogether  and  to  have  lamps  sus 
pended  from  brackets  attached  to  buildings,  to  be  placed  at  about  20  ft, 
to   30  ft.   apart. 

NEW  YORK,  N.  Y.— Proposals  will  be  received  at  the  office  of  th 
supervising    architect,    Treasury    Department,    Washington,    D.     C,    unti 


Jan.  25  for  three  electric  passenger  elevators  in  connection  with  the  re- 
construction of  the  United  States  barge  office,  New  York,  in  accordance 
with  drawings  and  specifications,  copies  of  which  may  be  obtained  at  the 
above  office.      Oscar  Wenderoth  is  supervising  architect. 

NEW  YORK,  N.  Y.— Bids  will  be  received  by  the  Department  of  Public 
Charities,  foot  of  East  Twenty-sixth  Street,  New  York,  until  Jan.  8  for 
furnishing  materials  and  installing  a  complete  electric-lighting  system  in 
the  Church  of  the  Good  Shepherd,  and  for  additions  to  the  electrical 
equipment  in  the  Roman  Catholic  church  at  the  New  York  City  Home 
for  the  Aged  and  Infirm,  Blackwell's  Island,  N.  Y.  Blank  forms  and 
further  information  may  be  obtained  at  the  office  of  the  supervising  engi- 
neer of  the  department,  foot  of  East  Twenty-sixth  Street,  New  York, 
where   plans   and   specifications   may   be   seen. 

RANDOLPH,  N.  Y.— The  Randolph  El.  Lt.  &  Pwr.  Co.  expects  to 
purchase  within  the  next  four  months  transformers,  etc.,  necessary  to 
provide  for  day  service.  The  company  has  recently  installed  two  150- 
hp  water-tube  boilers.     J.  W.   Grace  is  manager. 

ROCHESTER,  N.  Y.— Plans  are  being  prepared  by  the  Rochester  Ry. 
&  Lt.  Co.  for  enlarging  the  boiler  house  of  its  power  station  3,  located 
just  north  of  the  Piatt  Street  bridge.  The  plans  provide  for  increasing 
the  boiler  capacity  by  10,000  hp  (12  boilers  of  825  hp  each)  and  the  in- 
stallation   of   automatic    underfeed   stokers.  ■ 

ROME,  N.  Y. — For  the  purpose  of  demonstrating  the  various  methods 
of  lighting  the  business  district  of  the  city  with  ornamental  lamps  a 
committee  of  the  Chamber  of  Commerce  and  one  from  the  Board  of  Public 
Works  have  secured  several  different  styles  of  lamps  and  poles  which 
will  be  tried  out  in  various  parts  of  the  city.  The  Rome  Gas,  El.  Lt.  & 
Pwr.   Co.   will  erect  the  lamps  and  have  charge  of  them. 

HAMLET,  N.  C— The  power  plant  of  the  shops  of  the  Seaboard  Air 
Line  Ry.  Co.  in  Hamlet  was  recently  destroyed  by  a  boiler  explosion. 

FINDLAY,  OHIO.— The  City  Council  has  authorized  the  lighting 
committee  of  the  Council  to  make  investigations  relative  to  the  estab- 
lishment of  a  municipal  electric-light  plant.  The  lighting  contract  with 
the  Toledo,  Bowling  Green  &  Southern  Trac.  Co.  will  expire  Dec.  3,  1913. 

XENIA,  OHIO— The  Public  Service  Commission  has  authorized  the 
Dayton  Lt.  &  Pwr.  Co.,  of  Dayton,  to  take  over  the  property  of  the 
Xenia  Gas  &  El.  Co.  The  price  paid  for  the  plant  was  $149,750.  The 
Dayton  company  was  also  granted  permission  to  issue  capital  stock  to  the 
amount   of  the  sale  price. 

CUSHING,  OKLA. — An  electric-light  plant  is  being  installed  here  by 
H.  Askin  and  Frank  Overlees.  It  is  understood  that  part  of  the  material 
has   been    purchased. 

INGERSOLL,  OKLA.— B.  F.  Blue,  clerk,  writes  that  the  town  does  not 
propose  to  install  an  ornamental  street-lighting  system  as  published  in 
these  columns  in  the  issue  of  Dec.  21  but  is  preparing  plans  for  the 
erection  of  a  transmission  line  from  Ingersoll  to  the  municipal  electric 
plant  in  Cherokee,  a  distance  of  4  miles,  to  secure  energy  to  operate  the 
proposed  electric-light  system  here. 

PONCA  CITY,  OKLA.— The  City  Council  has  awarded  the  contract 
for  erection  of  pole  line,  electric  machinery,  pumping  station  and  installa- 
tion of  system  to  the  Halstead  Construction  Co.,  of  Phoenix,  Ariz.,  for 
$5,990,  machinery  to  be  supplied  by  J.  Merkle  &  Co.,  of  Kansas  City,  at 
$3,950.  When  completed  the  light  and  water  plants,  which  are  owned 
by  the  city,  will  be  placed  under  one  management.  V.  A.  Harding,  of 
Kansas  City,  has  been  employed  as  superintendent. 

BAKER,  ORE.— The  Eagle  River  El.  Pwr.  Co.,  of  Baker,  Ore.,  may 
possibly  extend  its  transmission  lines  12  or  15  miles  to  furnish  electricity 
for  mining  and  irrigating  work  within  the  next  12  months.  J.  K.  Roming 
is  manager. 

HERMISTON,  ORE.— The  Hermiston  Lt.  &  Pwr.  Co.  has  been  granted 
a  franchise  to  extend  its  transmission  lines  into  Echo,  the  work  to  be 
completed  in  90  days.  The  company  will  also  furnish  electricity  in 
Umatilla  at  once. 

WILLIAMS,  ORE.— The  Williams  Wtr.  &  El.  Co.  expects  to  purchase 
within  the  next  three  months  boilers,  engines,  generators,  pumps  and  con- 
densers, etc.     Luther  Stover  is  interested  in  the  company. 

FARRELL,  PA. — The  Farrell  Improvement  Co.  is  contemplating  the 
installation  of  an  ornamental  street-lighting  system  on  Broadway  and 
Haywood  Street.  It  is  proposed  to  erect  ornamental  standards  carrying 
cluster   lamps.      Farrell   has  not  a  post  office. 

FRANKLIN,  PA.— The  Citizens'  Lt.  &  Pwr.  Co.,  of  Johnstown,  is  con- 
templating increasing  the   output  of  its  local   power   plant. 

NEW  MILFORD,  PA.— The  New  Milford  Lt.  &  Pwr.  Co.  expects  to 
erect  within  the  next  nine  months  a  new  power  house  and  to  purchase  one 
or  two  waterwheels  and  one  waterwheel  governor.  Charles  N.  Wood  is 
president    and    general    manager. 

WHEATLAND,  PA. — The  Council  has  approved  the  10-year  contract 
with  the  Shenango  Valley  El.  Lt.  Co.,  of  Sharon,  for  street  lighting  at 
$23  per  lamp  per  year.  The  company  was  granted  a  franchise  for  com- 
mercial lighting  in  the  town. 

FORK  SHOALS,  S.  C— The  Cedar  Falls  Lt.  &  Pwr.  Co.  is  planning 
to  improve  and  enlarge  its  hydroelectric  plant"  here.  The  wood  dam 
will  be  replaced  by  a  masonry  one  and  the  output  of  the  power  plant 
increased  by  about  500  hp.  The  transmission  lines  will  be  extended  so  as 
to  supply  electricity  to  the  Kotrine  Mfg.  Co.  in  Fork  Shoals,  also  to 
"Fountain  Iron,  Simpsonville  and  several  other  cities.  Post  office  address, 
Fork   Shoals    (R.    F.   D.,   Fountain  Inn,   S.   C). 
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ORANGEBURG,  S.  C.— The  Commissioners  of  Public  Works  have 
requested  the  City  Council  to  issue  bonds  to  move  the  municipal  electric- 
light  plant  to  a  site  on  the  western  outskirts  of  the  city  on  the  Edisto 
River.      The   present  location   has  become   inadequate   for   the   pfant. 

ROCK  HILL,  S.  C— Proposals  will  be  received  by  the  Public  Works 
Commission  of  the  city  of  Rock  Hill  until  Jan.  21  for  the  construction 
of  a  water-works  system.  The  work  will  consist  of  auxiliary  and  main 
pumping  station,  electrically  driven  pumps,  1,000,000-gal.  filter  plant  and 
reservoir  and  about  5  miles  of  pipe  line  to  the  Catawba  River.  Plans  and 
specifications  are  on  file  at  the  office  of  the  superintendent  at  Rock  Hill, 
and  at  the  office  of  Gilbert  White,  engineer,  Charlotte,  N.  C.  Specifica- 
tions and  bidding  sheet  can  be  obtained  on  application  to  engineer.  A 
complete  set  of  plans  will  be  mailed  on  receipt  of  $5  to  cover  cost.  J. 
B.   Johnson   is   chairman. 

LESTERVILLE,  S.  D.— The  Board  of  Trustees  has  purchased  the  elec- 
tric-light system  of  the  Commercial  Club,  which  will  now  be  owned  and 
operated  by  the  municipality. 

BAY  CITY,  TEX. — Robert  McCormick,  consulting  engineer,  of  Kansas 
City,  Mo.,  has  been  engaged  by  the  Bay  City  Ice  &  Lt.  Co.  to  prepare 
plans  for  the  installation  of  a  new  300-kw  steam  turbine  and  complete 
boiler  equipment.  The  Bay  City  property  recently  passed  to  the  control 
of  the  Emanuel  syndicate,  of  Dayton,  Ohio,  which  plans  other  improve- 
ments to  the  ice  and  electric  service.     W.  C.   Duncan  is  local  manager. 

BURNET,  TEX. — A  petition  is  being  circulated  asking  the  City 
Council  to  call  an  election  to  vote  on  the  proposition  to  issue  bonds  for 
the  installation  of  an  electric-light  plant,  the  amount  not  to  exceed  $6,000. 
HOUSTON,  TEX.— The  South  Texas  Trac.  Co.,  recently  organized  in 
Houston,  will  construct  an  interurban  electric  railway  between  points  in 
Harris  County.  A.  E.  Hall,  C.  H.  Hall  and  John  A.  Woen,  of  Alvin; 
H.  T.  Arnold,  of  Houston,  and  Edward  P.  Allen,  of  St.  Louis,  Mo.,  are 
interested. 

SAN  SABA,  TEX.— The  San  Saba  El.  Lt.  Co.  has  been  granted  a  50- 
year  franchise  by  the  City  Council  to  install  and  operate  an  electric- 
light  plant  here. 

TEXARKANA,  TEX. — Proposals  will  be  received  at  the  office  of  the 
supervising  architect,  Treasury  Department,  Washington,  D.  C,  until  Jan. 
24  for  an  electric  elevator  for  the  United  States  court  house  in  Texarkana, 
in  accordance  with  drawings  and  specifications,  copies  nf  which  may  be 
obtained  at  the  above  office. 

SALT  LAKE  CITY,  UTAH.— The  Utah  Lt.  &  Ry.  Co.  has  filed  an 
application  with  the  city  recorder  for  an  amendment  to  its  franchise  per- 
mitting it  to  extend  its  Warm  Springs  car  line  from  Seventh  North  and 
Second  West  Streets  to  the  Davis  County  line.  The  company  contem- 
plates extending  the  railway  to  East  Bountiful  some  time  this  year. 

BIG  STONE  GAP,  VA.— The  Powell  Valley  Lt.  &  Pwr.  Co.  has  re- 
cently erected  a  concrete  power  house,  32  ft.  by  84  ft.,  and  has  purchased 
one  200-kva  General  Electric  generator,  one  300-hp  Brown  Corliss  engine 
and  two  150-hp  Heine  Safety  boilers,  one  General  Electric  switchboard, 
complete,  and  a  lighting  system,  consisting  of  50  General  Electric  lumi- 
nous arc  lamps.     J.    H.   Matthews   is  secretary   and  treasurer. 

MARION,  VA.— The  Appalachian  Pwr.  Co.,  of  Bluefield,  W.  Va.,  has 
purchased  a  site  in  Marion  on  which  it  proposes  to  erect  a  substation, 
•toreroom    and    office. 

PETERSBURG,  VA.— The  Common  Council  has  awarded  the  contract 
for  street  lighting  to  the  Virginia  Ry.  &  Pwr.  Co.  of  Richmond.  The 
contract  is  for  a  period  of  five  years,  beginning  April  15,  and  provides 
for  the  installation  of  40  additional  arc  lamps  on  Sycamore  Street,  between 
Old  and  Oak  Streets.  The  company  will  substitute  ornamental  poles  for 
the   ones   now   in   use. 

BUCKLEY,  WASH.— The  Council  has  granted  P.  II.  Hebb,  of  Tacoma. 
a  50-year  franchise  to  supply  electricity  in  Buckley.  Mr.  Hebb  owns 
power  rights  on  the  White  River  which  he  proposes  to  develop. 

RAYMOND,   WASH.— The  Twin    City   El.    Co.   is   planning  to   rebuild 
its   entire   lighting  system   in   this  city,    work   on    which   will   begin 
near    future.      Several    new    distribution    districts    are    being   laid    out    for 
the   service. 

WALLA  WALLA,  WASH.— C.  S.  Walters,  general  manager  of  the 
Pacific  Lt.  &  Pwr.  Co.,  states  that  $150,000  will  be  expended  by  the  com- 
pany in  this  valley  for  improvements  to  its  system,  including  the  con- 
struction of  new  tiacks  in  Walla  Walla  and  Milton,  new  cars,  paving,. 
reconstruction  of  substations,  freight  locomotive,  sheds,  etc.  The  com- 
pany will  also  build  a  10-mile  extension  to  the  interurban  line  out  of 
Vincent,  at  a  cost  of  about  $225,000. 

CHARLESTOWN,  W.  VA.— The  property  of  the  Citizens'  EI.  Co..  of 
Charlestown,   has  been   purchased  by  the  Washington  City  Ry.   Co. 

BAYFIELD,  WIS. — Improvements  are  contemplated  to  the  municipal 
electric-light  plant  within  the  next  six  months  which  will  include  the 
purchase  of  one  120-kw,  60-cycle,  2300-volt  alternating-current  generator 
directly  connected  to  high-speed  engine ;  one  60-kw,  60-cyclc,  2300-volt 
belted  generator,  new  switchboard  and  one  motor-driven  triplex  pump, 
about  200  gal.   per  minute  capacity.     F.  M.  Herrick  is  superintendent. 

LITTLE  CHUTE,  WIS.— The  Valley  Mill  &  Mercantile  Co.  contem- 
plates  the   installation   of  an   electric-light   plant. 

CODY,  WYO.— The  Shoshone  El.  Lt.  &  Pwr.  Co.  expects  to  purchase 
within  the  next  three  months  two  carloads  of  Idaho  cedar  poles  and  50 
Dieters.      D.   A.  Tinkcom  is  superintendent. 


RAWLINS,  WYO.—  The  Rawlins  El.  Lt.  &  Fuel  Co.  expects  to  erect 
within  the  next  12  months  an  elevated  coal  track  to  facilitate  unloading 
coal  and  may  possibly  purchase  a  500-hp  surface  condenser,  1  ton  of 
wire,  75  meters  and  a  small  amount  of  miscellaneous  supplies.  Within 
the  next  six  months  the  company  expects  to  purchase  about  50  orna- 
mental lamp-posts  and  miscellaneous  appliances.  J.  H.  Jacobucci  is 
manager. 

NEW  WESTMINSTER,  B.  C,  CAN.— The  Westminster  Pwr.  Co.,  re- 
cently organized,  proposes  to  build  large  storage  reservoirs  on  Brand 
Creek,  Indian  River,  Young  Lake  and  North  Norton  Lake,  for  the  pur- 
pose of  generating  electricity  to  "be  transmitted  to  New  Westminster,  Van- 
couver and  other   towns  and  cities. 

VICTORIA,  B.  C,  CAN.— Sealed  tenders  will  be  received  by  W.  Gait, 
city  purchasing  agent,  until  Jan.  27  for  such  general  supplies,  including 
cluster-lamp  globes,  tungsten  lamps,  carbons,  Portland  cement,  brass 
goods,  hydrants,  lead  pipe,  etc.,  as  may  be  required  by  the  municipality. 
Plans  and  specifications  may  be  obtained  at  the  office  of  the  city  pur- 
chasing  agent. 

TRANSCONA,  MAN.,  CAN.— Tenders  will  be  received  by  P.  E.  Ryan, 
secretary  of  the  Commissioners  of  the  National  Transcontinental  Railway, 
at  Ottawa,  until  Feb.  13,  for  furnishing  machines,  tools,  appliances,  mo- 
tors, furnaces,  cranes,  etc.,  required  for  the  equipment  of  the  car  depart- 
ment shops  at  Transcona,  Man.  Specifications  may  be  obtained  at  the 
office  of  W.  J.  Press,  mechanical  engineer,  Ottawa,  Ont. 

WINNIPEG,  MAN.,  CAN.— Sealed  tenders  will  be  received  at  the 
office  of  M.  Peterson,  secretary  board  of  control,  Winnipeg,  Man.,  ad- 
dressed to  Chairman  Board  of  Control,  until  Jan.  24,  for  furnishing  and 
installing  in  the  terminal  station  three  2700-kw  step-down  transformers 
with  oil  and  accessories  complete.  Plans  and  specifications  may  be  ob- 
tained at  the  Civic  Light  and  Power  Department,  54  King  Street, 
Winnipeg. 

BRANTFORD.  ONT.,  CAN.— The  city  of  Brantford  is  contemplating 
the  installation  of  an  electrically  driven  pump  (10,000,000-gal.  capacity) 
at  the   water-works  pumping  station.      H.   F.   Leonard  is  city  clerk. 

HAMILTON,  ONT.,  CAN.— The  Hydro-Electric  Department  of  the 
City  Council  has  received  authority  from  the  Hydro-Electric  Power  Com- 
mission of  Ontario  to  construct  a  conduit  system  for  underground  wires 
in  Hamilton,  to  cost  $600,000. 

PARRY  SOUND,  ONT.,  CAN.— A  by-law  will  soon  be  submitted  to 
the  ratepayers  asking  an  appropriation  of  $5,000  for  the  installation  of 
a  new  lighting  system.     E.  E.  Armstrong  is  clerk. 

SARNIA,  ONT.,  CAN.— An  application  has  been  filed  with  the  Secre- 
tary of  State  at  Ottawa  for  an  act  to  incorporate  a  railway  company  under 
the  name  of  the  Huron  Lake  Shore  Ry.  Co.  to  construct  and  operate  an 
electric  railway  from  Sarnia  to  Meaford  through  the  counties  of  Lamb- 
ton,  Bruce  and  Grey.  The  company  asks  for  general  powers  of  a  railway, 
including  the   right  to  transmit  and   distribute  electricity. 

WINDSOR,  ONT.,  CAN.— The  City  Council  has  entered  into  a  con- 
tract with  the  Ontario  Hydro-Electric  Commission  for  power  generated  at 
Niagara  Falls  to  the  amount  of  2500  hp  at  $38  per  hp  per  year.  The 
ion  lines  are  to  be  erected  within  12  months. 

WINDSOR,  ONT.,  CAN.— The  Windsor  &  Tecumsch  Ry.  Co.  has  been 
granted  permission  to  build  a  10-mile  addition  to  its  present  system,  to 
cost  about  $250,000.  The  proposed  line  will  extend  from  Tecumseh.  the 
present  terminal,  to  Belle  River,  and  work  on  it  will  be  started  at  once. 

MONTREAL,  QUE.,  CAN.— The  lower  house  of  the  Legislature  has 
passed  a  bill  incorporating  Mount  Royal  (the  Canadian  Northern  Railway 
Company's  model  city)  with  an  executive  franchise  of  25  years  t«>  the 
Montreal  Tramways  Co.  and  a  15-year  exclusive  franchise  to  the  Public 
Service  Corpn.   to  supply  electricity  for  lamps  and  motors. 

\\  VDENA,  SASK.,  CAN.— The  contract  for  installing  an  electric  light 
and  power  plant  at  Wadena  has  been  awarded  to  the  British  Columbia 
Engineering  Co.,  of  Winnipeg,   Man. 


New  Industrial  Companies 

THE   CANADIAN    FRIT<  rOMOMLF.   &    BAT- 

TERY COMPANY,  of  Toronto,  Ont.,  Can.,  has  been  incorporated  with 
a  capital  stock  of  $1,000,000  by  G.  H.  Sedgewick,  A.  G.  Ross  and  A.  E. 
Langman. 

THE  ENGLE  BATTERY  COMPANY  OF  CAN  AHA,  LTD.,  of  Que- 
bec, Que.,  Can.,  has  been  incorporated  by  L.  B.  St.  Laurent.  Hector  La 
Ferte  and  Antonin  Galipcault,  all  of  Quebec.  The  company  is  capitalized 
at  $100,000  and  proposes  to  carry  on  business  as  electrician,  mechanical 
engineer,    manufacturer   and   dealer   in    electrical   apparatus,   etc. 

THE  FERRANTI  ELECTRICAL  COMPANY  OF  CANADA,  of  To- 
ronto, Ont.,  Can.,  ha;  ■<!  with  a  capital  stock  of  $250,000 
by  A.  Gilmour,   C.    II.   Watson  and  R.  B.   Henderson. 

THE  INTERSTATE  EQUIPMENT  MANUFACTURING  COMPANY, 
of  Chicago,  III.,  has  been  incorporated  by  Henry  H.  Russell,  Joseph  \V. 
Fay  and  Harry  C.  Kribs.  The  company  is  capitalized  at  $5,000  and  pro- 
poses  to   manufacture   and   deal    in    electrical    supplies   and    devices. 

THE  JACKSON  EASTERN  DISTRIBUTORS,  INC.,  of  New  York, 
N.   Y.,   has  been  incorporated  with  a  capital  stock  of  $10,000  to  manufac- 
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ture  engines  and  motors.  The  incorporators  are:.  Fred  C.  Riley,  Leo. 
M.  Garahan,  Jolm  P.  Hilands,  2  Rector  Street,  New  York.  The  com- 
pany proposes  to  manufacture  and  deal  in  engines  and  motors. 

THE  LA  FRANCE  ELECTRICAL  CONSTRUCTION  &  SUPPLY 
COMPANY,  of  Toledo,  Ohio,  has  been  incorporated  with  a  capital  stock 
of  $10,000  by  Otto  G.  Knigge,  Richard  W.  Kirkley,  G.  E.  Smith  and 
Frank  H.    Geer. 

THE  SPLITDORF  ELECTRICAL  COMPANY,  of  New  York,  N.  Y., 
has  been  incorporated  with  a  capital  stock  of  $25,000  to  manufacture 
engines,  motor  generators,  batteries,  etc.  The  incorporators  are:  Carlos 
W.   Curtiss,  Oscar  J.  Rhode  and  Walter  J.  Murray. 

THE  STAR  BALL  PLAYER  COMPANY,  of  Newark,  N.  J.,  has  been 
incorporated  by  G.  A.  Swain,  of  Montclair;  G.  H.  Litterest,  of  New 
Brunswick,  and  F.  G.  Lake,  of  Newark.  The  company  is  capitalized  at 
$125,000  and  proposes  to  manufacture  electrical  and  other  indicators  to 
show  scores,  records,  news,  etc. 

JOHN  WENDT  &  COMPANY,  of  Harrisburg,  Pa.,  has  been  granted  a 
charter  with  a  capital  stock  of  $10,000  for  the  purpose  of  dealing  in  gas 
and  electric   fixtures.      John   Wendt   is  among  the  incorporators. 


New  Incorporations 

LITTLE  ROCK.  ARK.— The  Arkansas  El.  Co.  has  been  incorporated 
with  a  capital  stock  of  $20,000.  The  officers  are:  C.  J.  Dolis,  president; 
J.  H.  Carmichael,  vice-president;  Nicholas  Campbell,  secretary  and 
treasurer. 

WILMINGTON,  DEL.— The  Eastern  Mexico  Pwr.  &  EI.  Co.  has  filed 
articles  of  incorporation  under  the  laws  of  the  State  of  Delaware  with 
a  capital  stock  of  $300,000.  Herbert  E.  Latter  is  among  the  incor- 
porators. 

PORTLAND,  MAINE.— The  Bellows  Falls  Pwr.  Corpn.  has  been  in- 
corporated with  a  capital  stock  of  $100,000  to  construct  and  operate 
plants  to  generate  power  for  lighting,  heating  and  power  purposes.  A.  F. 
Jones   is  president   and   A.   A.    Richards   treasurer,   both   of   Portland. 

ST.  LOUIS,  MO.— The  North  Missouri  Pwr.  Co.  has  been  incorporated 
with  a  capital  stock  of  $2,000  to  generate  and  distribute  electricity  for 
lamps,  heaters  and  motors.  The  incorporators  are:  John  S.  Lehmann, 
Harry  C.  Leehr  and  Frank  H.  Nottbusch. 

BELVIDERE,  N.  J.— The  Belvidere  Delaware  El.  Lt.  &  Pwr.  Co.  has 
been  incorporated  with  a  capital  stock  of  $50,000  to  operate  electric 
light  and  power  plants.  The  incorporators  are:  S.  E.  Boardman,  H.  G. 
Boardman,   of  Oxford  Township,  and  J.  M.  Roseberry,   of  Belvidere. 

NEW  YORK,  N.  Y.— The  Inter-Ocean  Ry.  Co.  has  filed  articles  of 
incorporation  under  the  laws  of  the  State  of  Delaware.  The  company 
is  capitalized  at  $5,000,000  and  proposes  to  control  railway,  light,  heat 
and  power  plants  and  to  do  a  general  transportation  business.  The  in- 
corporators are:  Ludwig  De  Leopold,  Paul  J.  Huesler  and  Walter  E.  O. 
Schaltz,  all  of  New  York. 

WINGATE,  N.  C— The  Wingate  Tel.  Co.  has  been  incorporated  with 
a  capital  stock  of  $10,000  by  J.   W.   Bevins  and  others. 

WARREN,  OHIO.— The  Twentieth  Century  El.  Ltg.  Co.  has  been  in- 
corporated with  a  capital  stock  of  $30,000  by  Jay  Buchwalter,  G.  W. 
Phelps,   C.   C.   Chaffee,   H.    S.   Shaw  and   M.   A.   Hood. 

PITTSBURGH,  PA.— The  Baden  El.  Co.  has  been  incorporated  with 
a  capital  stock  of  $5,000  by  H.  F.  Kates,  of  Pittsburgh;  H.  C.  Denison 
and   W.    A.   Weiland,    of   Bellevue. 

SCRANTON,  PA.— The  Ry.,  Lt.,  Ht.  &  Pwr.  Co.  has  been  granted  a 
charter  with  a  capital  stock  of  $10,000.  The  incorporators  are:  Frank-  J. 
Pryor,   Jr.;  Joseph   M.  Welsh  and   W.  J.   Mulholland,  of  Scranton. 

SEWARD,  PA.— The  Seward  El.  Co.  has  been  incorporated  with  a 
capital  stock  of  $5,000  by  J.  W.  Blough,  H.  E.  Thompson  and  R.  C. 
Saylor,   all    of   Johnstown. 

SNYDER,  TEX.— The  Snyder  Ice  &  Lt.  Co.  has  been  incorporated 
with  a  capital  stock  of  $25,000  by  E.  W.  Clark  and  others. 

GREEN  SPRING  DEPOT,  VA.— The  Watauga  &  Green  Spring  Tel. 
Co.  has  been  incorporated  with  a  capital  stock  of  $5,000.  The  officers 
are:  W.  T.  McConnell,  president;  J.  D.  McChesney,  vice-president,  and 
Guy  McConnell,  secretary,  of  Abingdon,  Va. 

ABBOTSFORD,  WIS.— Articles  of  incorporation  have  been  filed  for 
the  Abbotsford  El.  Co.  with  a  capital  stock  of  $10,000  by  G.  H.  Baker, 
A  J.  Young,  F.  A.  Jackson,  H.  J.  Campbell,  F.  B.  Wing  and  J.  A.- 
Billings. 


Trade  Publications 


ELECTRIC  RADIATORS.— Luminous  "Aston"  radiators  form  the 
subject  of  Publication  No.  710,  a  copiously  illustrated  four-page  folder 
on  this  product  of  Veritys,  Limited,  28  King  Street,  Covent  Garden, 
London,  W.  C,  England. 

GAS-GENERATING  SYSTEM.— Bulletin  No.  106  of  the  Power  & 
Mining    Machinery    Company,    Milwaukee,    Wis.,    refers    to    the    Loomis- 


Pettibone  gas-generatmg  system,  illustrates  and  describes  the  operating 
characteristics  of  this  system,  and  also  shows  pictures  of  a  number  of 
plants  in   which  the  system  has  been  installed. 

FUEL  ECONOMIZERS.— The  Green  Fuel  Economizer  Company, 
Matleawan.  N.  Y.,  is  issuing  a  forty-eight-page  condensed  catalog  of  its 
products.       It    is    No. 


efly   to 


motor-drn 
tal  engine 


No.  145  and  is  entitled  "What  We  Make."  It  refers 
standard  and  special  fuel  economizers,  coverings  for  fuel  econ- 
nechanical-dTaft  outfits,  heating,  ventilating  and  drying  outhts, 
en  and  engine-driven  fans,  propeller  fans,  vertical  and  horizon 
i  and  other  apparatus. 
MODERN  ILLUMINATION.— An  attractive  pamphlet  with  a  cover 
bearing  the  title  "Modern  Illumination"  has  been  issued  by  the  ttryan- 
Marsh  Electric  Works  of  the  General  Electric  Company.  In  it  an  effort 
is  made  to  bring  out  some  of  the  more  important  advantages  of  electric 
lighting  as  applied  to  shops,  public  buildings,  offices,  streets,  etc.  A  chart 
is  given  to  show  that  in  workshops  the  rate  of  accidents  during  the  month 
of  December  is  nearly  twice  as  great  as  during  the  month  of  July,  owing 
to  the  lack  of  proper  illumination.  The  booklet  contains  much  informa- 
tion, presented  in  non-technical  language,  of  interest  to  the  wide  public 
concerned  in  the  question  of  correct  illumination. 

WOOD  PRESERVATION.— "Some  Facts  About  Treating  Railroad 
Ties'*  is  the  title  of  a  treatise  by  Mr.  W.  F.  Gdltra,  recently  published  by 
the  W.  F.  Goltra  Tie  Company,  Cleveland,  Ohio,  of  which  the  author  is 
president.  The  results  of  many  years  of  experience,  study  and  research 
in  this  important  subject  are  embodied  in  this  pamphlet.  Part  I  gives 
comprehensive  descriptions  of  the  various  processes  of  wood  preservation 
that  are  at  present  in  use — the  Bethell,  Burnet,  Rutgers  and  others. 
Part  II  is  devoted  to  recent  improved  methods  of  treating  ties  and  timbers 
which  are  the  result  of  extended  research  and  experience  on  the  part 
of  the  author.  The  treatise  carries  out  its  suggestive  title,  in  that  facts 
are  dealt  with  and  not  theories.  The  little  book  contains  a  number  of 
articles  that  have  appeared  in  the  technical  press,  contributed  by  Mr. 
Goltra  and  others,  in  wh.ch  the  subject  matter  is  considered  from  all 
angles.  Valuable  tables  showing  weight  of  ties,  absorption  of  oil,  a 
lay-out  of  a  tie-preserving  plant  for  treatment  by  the  Goltra  process  and 
other  diagrams  of  interest  are  given.  The  treatise  is  copyrighted.  It 
is  bound  with  heavy  paper  covers,  contains  110  pages  and  costs  $1  per 
copy. 


Business  Notes 


THE  FEDERAL  SIGN  SYSTEM  (ELECTRIC)  has  moved  its  general 
sales  offices  from  the  Home  Insurance  Building  to  its  new  factory  build- 
ing at   Lake   and   Desplaines   Streets,    Chicago,   HI. 

THE  METROPOLITAN  ELECTRICAL  SUPPLY  COMPANY,  New 
York  City,  has  removed  its  electrical  supply  business  from  436  West 
Broadway  to  76  West  Thirty-sixth  Street,  where  larger  quarters  have 
been  provided. 

THE  AUTOMATIC  VENTILATOR  COMPANY  announces  that  Mr. 
H.  E.  Lavelle,  formerly  with  the  Standard  Paint  Company,  will  be  its 
selling  and  mechanical  representative  in  the  Middle  Western  States  short- 
ly after  the  first  of  the  year.  Mr.  Lavelle  will  make  Indianapolis  his 
headquarters. 

THE  GOULDS  MANUFACTURING  COMPANY,  Seneca  Falls,  X.  Y., 
announces  that  the  Mine  &  Smelter  Supply  Company,  Denver,  Col.,  has 
been  appointed  agent  for  the  Goulds  line  of  triplex  pumps.  The  territory 
will  include  the  entire  State  of  Colorado  and  adjacent  counties  in  the 
States   of  Wyoming,  New   Mexico,   South   Dakota  and   Montana. 

THE  W.  K.  PALMER  COMPANY,  engineer,  Kansas  City,  Mo.,  an- 
nounces the  removal  of  its  offices  from  quarters  occupied  for  the  past 
eight  and  one-half  years  to  919  Baltimore  Street,  where  increased  facili- 
ties for  cng'neering  business  in  the  lines  of  its  specialties  are  available. 
The  company  requests  bulletins  and  catalogs  of  manufacturers  of  lines 
of  equipment  in   civil,   mechanical  and   electrical   engineering  fields. 

THE  WIRE  INSPECTION  BUREAU  of  New  York,  through  its  sec- 
retary, Mr.  H.  T.  Wreaks,  reports  a  continually  increasing  demand  for 
special  inspection,  tests  and  general  engineering  work  on  railway  signal, 
fire-alarm  and  electric-HglU  installations  from  railroads  such  as  the  Lack- 
awanna, Missouri  Pacific,  Chicago,  Milwaukee  &  St.  Paul,  Great  Northern, 
Chicago  &  Western  Indiana,  from  municipalities,  especially  those  operat- 
ing under  the  commission  form  of  government,  and  from  fire  marshals' 
officers  of  various  states;  also,  a  similarly  increasing  demand  for  general 
inspection  work  by  independent  organizations  on  all  kinds  of  electrical 
and   transmission    machinery   and    apparatus    and    rubber    goods. 

THE  INDEPENDENT  ELECTRIC  MANUFACTURING  COMPANY, 
Milwaukee,  Wis.,  has  completed  a  new  factory  and  moved  all  the  equip- 
ment and  stock  into  the  new  quarters.  The  building  is  located  on  the 
south  side  of  Milwaukee  and  is  said  to  be  one  of  the  most  complete  and 
up-to-date  factories  for  the  manufacture  of  starting  and  controlling  de- 
vices in  the  country.  Special  attention  has  been  paid  to  the  experimental 
and  test  rooms,  the  test  room  being  equipped  with  motor-generator  sets 
so  thai  variations  of  direct-current  voltage  may  be  obtained  for  testing 
direct-current  apparatus,  and  transformers  have  been  installed  for  the 
different  alternating-current  voltages.  The  property  on  which  the  fac- 
*  tory  is  built  is  located  on  the  Kinnickinnic  River,  making  it  possible 
to   ship   and   receive   by   water,  as   well   as   rail   wh. 
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Directory  of  Electrical  Associ- 
ations, Societies,  Etc.    , 

Alabama  Light  and  Traction  Association.  Secretary-treasurer,  II.  0. 
Hanson,   Mobile,  Ala. 

American  Association  for  the  Advancement  of  Science.  Secretary, 
L.   O.   Howard,  Smithsonian    Institution,   Washington.    D     C. 

American  Electric  Railway  Accountants'  Association.  Secretary- 
treasurer,  Matthew  R.  Boylan,  Public  Service  Railway  Co.,   Newark,  N.   T. 

American  Electric  Railway  Association.  Secretary,  H.  C.  Donecker, 
29  West  39th   St.,   New  York. 

American    Electric    Railway    Engineering      ■  [ON,       Secretary, 

H.    C.    Donecker,   29  West   39th   St.,   New   York. 

American  Electrochemical  Society.  Secretary,  Prof.  J.  W.  Richards, 
Lehigh   University,    South    Bethlehem,    Pa. 

American  Electro-Therapeutic  Association,  Secretary,  I  >r.  J.  Wil- 
lard  Travell,  27  East  11th   St.,   New  York. 

American  Institute  of  Consulting  Engineers.  Secretary-treasurer, 
Eugene  W.  Stern.  103  Park  Ave.,  New  York  City.  The  Council  meets 
the  first  Friday  of  every  month. 

American    Institute    of    Electrical    Engineers.       Secretary,     F.     L. 

Hutchinson,   29    West   39th    St.,    New    York.      Meetin Friday   of 

each  month,  October-May. 

American  Physical  Society.  Secretary,  Ernest  Merritt,  Cornell  Uni- 
versity, Ithaca,   N.  Y. 

American  Water  Works  Association,  Secretary,  J,  M.  Diven,  271 
River  St.,  Troy,  N.  Y. 

Arkansas  Association  Public  Utility  Operators.  Secretary,  \Y  I 
Tharp,   Little   Rock,   Ark. 

Association   of  Edison   Illuminating   I  omfa    m  retary,   Ceo.   C. 

Holberton,  Pacific  Gas  &  Elec.  Co.,  San  Francisco,  Cal. 

Association  of  Iron  and  Steel  Electrical  Engineers.  Secretary, 
James  Farrington,   Steubenville,   Ohio. 

Association  of  Railway  Electrical  Engineers.  Secretary-treasurer, 
Jos.  A.  Andreucetti,  Chicago  &  Northwestern  Railway,  Chicago. 

Association  of  Railway  Telegraph  Superintendents.  Secretary,  P. 
W.  Drew,  112  West  Adams  St.,  Chicago.  Annual  meeting,  St.  Louis,  Mo., 
May    20,    1913. 

Colorado  Electric  Cl^b.  Secretary,  C.  F.  Oehlmann.  Meets  every 
Thursday  at  Albany  Hotel,  Denver,   Col. 

Colorado  Electric  Light,  Power  and  Railway  Association.  Secre- 
tary, Thomas  F.   Kennedy,  900   15th   St.,   Denver,   Col. 

Electric  Club  of  Chicago.  Secretary,  W.  M.  Connelly.  1417  Monad- 
nock  Block,   Chicago.     Meets  every  Thursday  noon  at  Hotel   Sherman. 

Electrical  Contractors'  Association  of  New  York  State.  Secre- 
tary, Geo.  W.  Russell,  Jr.,  25  West  42d  St.,  New  York.  Annual  meeting, 
Syracuse,  N.  Y.,  Jan.  21,  1913. 

Electrical  Contractors'  Association  of  State  of  Missouri.  Secre- 
tary, Ernest  S.  Cowie,  1613  Grand  Ave.,  Kansas  City,   Mo, 

Electrical  Contractors'  Association  of  Wisconsin.  Secretary,  Albert 
Petermann,   Milwaukee,  Wis. 

Electrical  Credit  Association  of  Chicago.  Secretary,  Frederick  P. 
Vose,  Marquette  Building,  Chicago. 

Electrical  Credit  Association  of  Philadelphia.     Secretary-tr 
John   W.    Crum,    1324    Land  Title   Building,    Philadelphia,    Pa.      Executive 
Committee  meets  second  and  fourth  Thursday  of  each 

Electrical  Salesmen's  Association.  Secretary.  Francis  Raymond,  125 
Michigan    Ave.,    Chicago.      Annual    meeting,    Chicago,   January    cad 

Electrical   Supply   Jobbers'    Association.      Secretary,    Franklin    Over- 
bagh,   411    South    Clinton   St.,   Chicago,   111.      Annual    convention,    B 
N.  Y„  Feb.   11-13. 

Electrical  Trades  Association  of  Canada.  Secretary,  William  R. 
Stavely,  Royal   Insurance   Building,   Montreal,  Can. 

Electrical  Trades  Association  of  the  Pacific  Coast.  Secretary, 
Albert  H.  Elliot,  Harding  Building,  34  Ellis  St.,  San  Francisco,  Cal. 
Meeting,   San  Francisco,  second  Thursday  of  each  month. 

Electrical  Vehicle  Association  of  America,  Secretary,  Harvey  Rob- 
inson, 124  West  42d  Street,  New  York.  Meeting,  fourth  Tuesday  of 
each  month. 

Electric   Vehicle    Association    op    America,     \ih     Engi 
Secretary,   W.    E.    Holmes,   46    Blackstone    St..    Boston,    Mass.      M 
monthly  upon  notice. 

Empire   State  Gas  and   Electric    Association.      Secretary,  Char! 
».  Chapin,  Engineering  Societies  Building,    "»  West   39th   St.,  New  York. 

Florida  Electric  Light  and  Power  AssocrftcTON.  Secretary,  11  C 
Adams,  West  Palm   Beach,   Fla. 

Gas,   Electric  and  Street   Railway    Association    or   Oki 
retary-treasurer,   Prof.   H.   V.   Bozell,   Norman,  Okla. 

Illinois  State   Electrical  Association.     Secretary,   H.    E.   Chub 
Peoria,  111. 


Ill'W  tNEERING    SOCIETY.      General    Secretary,    P.    S.    Millar, 

.'.•st    39th    St.,    New    York.      Sections 
in  New  York,  New  England,  Philadelphia,  Chicago  and  Pittsburgh. 

Independent    Electrical   Contractors'   Association    of   Greater    New 

York.      Secretary,    A.    Newburger,    1153    Myrtle    Ave.,    Brooklyn,    N.    Y. 

lays,    New   Grand   Hotel,   New   Y'ork. 

secretary  and  treasurer,  J.    V. 

Zartman,    120    South    Meridian    St.,    Indianapolis,   Ind. 

1  Engineers.     Secretary,    E.   J.    Simon,  81   New  St., 

■  lay   of  each   month. 
International  Assoi  Ii-ting   Materials.     Secretary,   II.   J. 

I      l'  dew   York. 

Inter  Municipal    Electricians.      Secretary, 

C.    R,   Gi  rlou  I  ■ 

Engineers'      Association.       President, 
Kratsch,  416  Meeting,  second  Friday 

of  each  month  at   Lewis    Institute. 

International    Electrical    Congress.      Secretary,    J.    A.    Barr,    Expo- 
sal.    San   Francisco,   1915. 
International     Electrotechnical     Commission      (international     body 
representing    various    national   electrical   engineering  societies   contributing 
to  its  supporti.      Gei        I  etary,  I      le    Maistre,   2S  Victoria  St.,  West- 

minster, London,   S.  W.j   Englan  eeting  at   Berlin   in   1913. 

Iowa    Electrk  riON.      Affiliated    with    N.    E.    L.    A.      Annual 

convention,    Waterloo,    April    23-24,    1913.      Secretory,    II.    B.    Maynard, 
Waterloo,    la 

Iowa  Street  and  Interurban  Railway  Association.  Secretary,  H.  E. 
Weeks,   Davenport.   la.     Annual    meeting,    April.    1913.   Waterloo,   la. 

:     .   Order.     Jupiter   (president),  F.   E.    V  no  Electric  Co., 

New    V  i  ary),   E.  C.   Bennett,  St.  Louis,  Mo. 

Kansas  Gas,  Water.  Electric  Light  and  Street  Railway  Association. 

II.    Fellows,    Leavenworth,    Kan. 
Louisiana    Electrical    Contractors'    Association.      Secretary,    W.    H. 
Bower   Spangenberg,   625    Poydras   St.,   New   Orleans,   La.      Meets   second 
Thursday   of  each   month. 

Maine  Electric  Association.  Secretary,  Walter  S.  Wyman,  Water- 
ville,   Maine. 

Minnesota  Electrical  Association.  Secretary,  E.  F.  Strong,  Chaska, 
Minn.      Sixth   annual   convention.    March    15-22,    1913. 

Missouri  Electric,  Gas,  Street  Railway  and  Water  Works  Associa- 
tion. Secretary-treasurer,  P.  W.  Markham,  Brookfield,  Mo.  Next 
convention   at   Mexico,   Mo.,    1913. 

National  Arm,  Pin  and  Bracket  Association.  Secretary,  J.  B. 
Magers,  Madison,  Ind. 

National  Association  of  Electrical  Inspectors.  Secretary-treasurer, 
Wm.    I..    Smith,   Concord.    Mass. 

National    District    Heating    Association.      Secretary.    D.    L.    Gaskill, 

Greenville.   Ohio.      Annual    meeting.    Indianapolis,    Ind.,    May   27-29,    1913. 

National  Electrical  Contractors'  Association  of  the  United  States. 

.   W.    II.    Morton,   41    Martin   Building,  I'tica,   N.   Y. 
Nationai    Electric  Credit  Association.    Secretary,  Frederick  P.  Vose 
1343  Ma  >>  ago. 

National    Electric    Light    Association.      Executive    secretary,    T.    C. 

York. 
Annual   meeting.   Chicago,    May,    1913. 

Xw  Light    Association,     I  Secre- 

I    King   St.   West,  Toronto,  Can. 
Electric   Light  Association,    I  Section.      Secre- 

19th  St.,  New  York. 
Nationai     Blbctric   Light   Association,   Eastern   New   York   Si 
iry,   R.   II.   Carlton,   General   Electric  Company,   Schenectady. 
Nationai    Electric   Lighi  ecretary- 

treasurer,  M.  II. 

National  Electric  Light   A  Michigan  Section,     Secretary, 

Herbert  Silvester,    IS    v\  evard,   Detroit,   Mich. 

National    Electrii  urn    Section.      Secre- 

■  ity.    Miss.      Annual    meeting,    Natchez.    April 
21-23. 

National  Electro  ■  bbraska  Section.    Secretary- 

treasurer,  S.  J.  Bell,  David  Or  , 

National   Electri.     i  lTIOM,    New    England    Secti,. 

retary,   V  siel,   149  Tremont  St-.  Boston. 

National    Electric    Lighi  Northwest    Section.      Secre- 

tary. N.  \Y.   Brockett,   Pioneer  Building,  Seattle,  Wash.     Annual  meeting, 
Seattle,  Wash,.  Sept.    10-12. 
National    Electric    Light    Association,    Hydroelectric    and    Power 
Farley    Osgood,    Public   Service    Elec- 
tric Company.   Newark,    X.   .1. 

National   Fire   Pr  Si        tary,   Ralph   Sweetland, 

1  Milk  Si  biennial  meeting.  New  York,  March, 

1913. 
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National  Independent  Telephone  Association.  Secretary-treasurer, 
Richard  Valentine,  Janesville,  Wis. 

New  England  Electrical  Credit  Association.  Secretary,  Alton  F. 
Tupper,  60  State  St.,  Boston,  Mass.  Directors  meet  first  Wednesday  of 
each  month. 

New  England  Electric  Development  Association.  Secretary,  Zenas 
W.  Carter,  53   State  St.,  Boston,   Mass. 

New  England  Street  Railway  Club.  Secretary,  John  J.  Lane,  12 
Pearl  St.,  Boston,  Mass.     Meets  last  Thursday  of  each  month. 

New  Orleans  Electrical  Contractors'  Association.  Secretary,  S.  J. 
Stewart,  312  Carondelet  St.,  New  Orleans,  La.  Meetings,  second  and 
fourth  Tuesday  of  each  month. 

New  York  Electrical  Credit  Association  (affiliated  with  the  National 
Electrical  Credit  Association).  Secretary,  Franz  Neilson,  80  Wall  St., 
New  York.     Board  of  Directors  meets  second  Thursday  of  each  month. 

New  York  Electrical  Society.  Secretary,  G.  H.  Guy,  Engineering 
Societies  Building,  33   West  39th  St.,  New  York. 

New  York  Electric  Railway  Association.  Secretary,  Charles  C. 
Dietz,  United  Traction  Company,  Albany,  N.  Y. 

Northwestern  Cedarmen's  Association.  Secretary,  H.  H.  McKinney, 
Next  annual  meeting,  Duluth,  Minn.,  Jan.  7-8. 

Ohio  Electric  Light  Association.  Secretary,  D.  L.  Gaskill,  Green- 
ville, Ohio. 

Ohio  Society  of  Mechanical,  Electrical  and  Steam  Engineers.  Sec- 
retary, Prof.  F.  E.  Sanborn,  Ohio  State  University,  Columbus,  Ohio. 
Annual  meeting,  Columbus,  Jan.   21. 


Oregon  Electrical  Contractors'  Association.  Secretary,  J.  E.  Kil- 
kenny, St.  John's,  Ore. 

Pennsylvania  Electric  Association  (State  Section  N.  E.  L.  A.). 
Secretary-treasurer,  Walter  E.  Long,  1000  Chestnut  St.,  Philadelphia,  Pa. 

Pittsburgh  Electrical  Booster  Club.  Recording  Watt,  George  H. 
Criss,  1806  Union  Bank  Building,  Pittsburgh,  Pa.  Meeting,  first  Mon- 
day each  month. 

Railway  Signal  Association.  Secretary,  C.  E.  Rosenberg,  Bethlehem, 
Pa. 

Society  for  Electrical  Development,  Inc.  Secretary,  Philip  S.  Dodd, 
29  West  39th  Street,  New  York. 

Society  for  the  Promotion  of  Engineering  Education.  Secretary, 
Prof.  H.  H.  Norris,  Cornell  University,   Ithaca,  N.   Y. 

Southwestern  Gas  and  Electric  Association.  Secretary,  H.  S.  Cooper, 
405  Slaughter  Building,  Dallas,  Tex.  Annual  meeting,  Galveston,  Tex., 
May  21-24. 

Vermont  Electrical  Association.  Secretary-treasurer,  A.  B.  Mars- 
den,  Manchester,  Vt. 

Western  Association  of  Electrical  Inspectors.  Secretary,  W.  S. 
Boyd,  76  West  Monroe  St.,  Chicago,  111.  Convention,  St.  Louis,  Mo., 
Jan.   28-30,    1913. 

Western  Society  of  Engineers.  Electrical  Section.  Secretary,  J.  H. 
Warder,  1737  Monadnock  Block,  Chicago.  Regular  meeting,  fourth  Monday 
of  each  month,  except  January,  July  and  August.  Annual  meeting,  Tues- 
day after  Jan.   1  each  year. 

Wisconsin  Electrical  Association.  Secretary,  George  Allison,  Ste- 
phenson Building,  Milwaukee,  Wis. 


Weekly  Record  of  Electrical  Patents 


UNITED   STATES   PATENTS  ISSUED   DEC.   24,   1912. 

[Prepared  by  Robert  Starr  Allyn,   16  Exchange  Place,  New  York.] 

1,047.917.      RAILWAY    SIGNALING    SYSTEM;    C.    J.    Coleman,    New 

York,  N.   Y.     App.   filed  July   10,    1908.     Automatic  signals  for  steam 

or  electric  roads. 
1,047,935.      SWITCH   HANDLE;   M.   Guett,   Hartford,   Conn.     App.   filed 

June  7,   1911.     Rotary  porcelain  handle  for  snap  switch. 
1,047  954.     MAGNETIC   LIFTING  APPLIANCE;    G.   Krohne,   Duisburg, 

Germany.     App.   filed  Jan.  22,   1912.     Plurality  of  linked  magnets  for 

lifting  irregular  bodies. 

1.047.955.  MEANS  FOR  REGULATING  POLYPHASE  COMMU- 
TATOR MACHINES;  J.  L.  LaCour,  Vesteras,  Sweden.  App.  filed 
Nov.    11,   1908.     Special  windings  and  adjustable   transformers. 

1.047.956.  SYSTEM  FOR  AMPLIFYING  ELECTRIC  CURRENT 
VARIATIONS;  C.  D.  Lindridge,  Providence,  R.  I.  App.  filed  Nov. 
17,  1911.  Negative  and  variable  resistances  for  telephone  transmis- 
sion. 

1,048,001.      ATTACHMENT   PLUG   OR  THE    LIKE;   J.    C.    Smith,   Oak 

Park,    111.      App.    filed    March   29,    1911.      Screw-shell   anchorage   and 

insulation. 
1,048,003.      MEANS    FOR    REGULATING    ELECTRIC    LAMPS;    H.    S. 

Stone,    Boston,    Mass.      App.    filed   Jan.    21,    1911.      Hand    device    for 

dentists,   oculists,   etc. 


156. — Electrolytic  Meter 


1,048,006.      DYNAMO-ELECTRIC   MACHINE;    M.    E.   Thompson,    Ridg- 

way,    Pa.      App.    filed    June    23,    1910.      Improvement    on    patent    No. 

591,024   to   avoid   leakage   flux. 
1,048,034.      CONDENSER   ARRANGEMENT;    A.   R.    Bullock,   Cleveland, 

Ohio.     App.  filed  March  20,  1911.     Series  parallel. 
1,048.066.     GUARD  FOR  OVERHEAD  TROLLEY  WIRES;   A.  Gergely, 

Milwaukee,   Wis.      App.    filed    Aug.    9,    1912.      Horizontally    swinging 

lapped   fingers   constituting   emergency   supports. 
1,048,119.     ELECTRIC  SWITCH;  J.  E.  Wood,  Dalton,  Mass.     App.  filed 

Jan.  3,  1912.     Lever  switch  with  lock  for  automobiles,  etc. 
1,048,144.      METALLURGICAL   FURNACE;    C.    H.    Fulton    and   W.    A. 

Coursen,  Rapid  City,  S.  D.     App.  filed  July  7,  1911.     Cylindrical  re- 
sistance type. 
1,048,156.      ELECTROLYTIC   METER;    H.    S.    Hatfield,   Jena,   Germany., 

App.    filed    May    9,    1911.      Special    measuring   vessel    filled    by   tilting 

the  meter. 


3,164.      TROLLEY    POLE;    E.   A.    Hornbostel,    Jr.,    Des    Moines,    la. 
App.   filed  April  18,  1906.     Locked  in  case  of  derailment. 

048.167.  KEY    SOCKET;    H.    Hubbell,    Bridgeport,    Conn.      App.    filed 
June    17,    1911.      Contacts   inclosed    in   two-piece   porcelain. 

048.168.  KEY   SOCKET;    H.    Hubbell,    Bridgeport,    Conn.      App.    filed 
Oct.  3,   1911.     Mechanism  carried  by  one  part  of  a  two-piece  Dase. 

048,172.     ELECTRICAL  SWITCHING  AND  TESTING  DEVICE;   M. 

R.  Hutchison,  Bronxville,  N.  Y.    App.  filed  Oct.  21,   1905.     Self-con- 
tained hand  device. 
048,176.     TROLLEY   AND   SWITCH;    T.   P.    Knowland,  Jeffersonville, 

Ind.     App.   filed   Dec.   28,    1908.     Switching  and  replacing  device. 
048,200.     ELECTRICAL  SIGNALING  SYSTEM:  W.  Noble,  St.  Louis, 

Mo.     App.  filed  July   16,   1909.     Contact-controlling  mechanism  for  se- 
lective  telegraphy,   etc. 
048,209.     TELEGRAPH  REPEATER;  G.  L.   Rawdon,   Cleveland,  Ohio. 

App.    filed   Jan.   2,    1912.      Time   relay.      Improvement   on   patent   No. 

914,877. 
048.223.       ELECTROMAGNETIC    SEPARATOR;    H.    Stein,    Cologne, 

Germany.     App.   filed  Nov.  28,   1908.     Serrated  pole  extensions. 
048,231.     METHOD  OF  MANUFACTURING  CARBORUNDUM  FILA- 
MENTS;   F.    C.    Thorns,    Pittsburgh,    Pa.      App.    filed    Dec.    4,    1909. 

A  carbon  core  is  flashed  in  a  vapor  of  silicon  tetrachloride,  hydrogen 

and  ethylene. 
048,253.     TELEPHONE  TRANSMITTER;   D.  H.  Wilson,  Chicago,  111. 

App.  filed  Dec.  30,   1904.     Two  opposing  diaphragms. 
,048,260.     TROLLEY   GUARD;    G.   Zeller,   Issaquah,  Wash.     App.   filed 

May   29,    1912.      Retaining  clamp. 
048,277.     THERMOSTAT;    D.    E.    Belden.   Auburn,    N.    Y.      App.    filed 

June   29.    1911.      With   temperature-adjustment    feature   for   regulating 

house   temperature,   etc. 

3,279.     LAMP   SOCKET;    R.    B.   Benjamin,    Chicago,   111.     App.   filed 

April    19,   1912.     Retaining  device. 
048,314.     TROLLEY   HEAD;    O.   N.   Iverson,   Hills,   Minn.      App.   filed 

April   23,    1912.     Tension  and   replacing  device. 
048,349.      TEMPERATURE    ALARM;    C.    F.    Rumold,    I.    P.    Faulkner 

and  J.  W.   Dinsmore,   Berea,   Ky.     App.   filed  June  30,    1911.      Induc- 
tion  coil   and   permanent  magnet. 
04S.366.      ELECTROMAGNETIC    SWITCH;    J.    C.    Smith,    Louisville, 

Ky.     App.  filed  July  31,   1911.     Brake  and  arc  extinction. 
048,390.     INSULATOR;   F.  Brown,  Laketon,  Mich.     App.  filed  Sept.  9, 

1911.     Two-part  conical   pin  type. 
048,394.      DEVICE    FOR    CLOSING    OR    CAPPING   VESSELS    AND 

SIMILAR    ARTICLES:      M.     Dickinson,     Brighton.    England.      App. 

filed   Aug.   2,    1912.      Disinfecting  telephone  transmitter  device. 
048,419.      CONTROLLER;   A.   J.   Loguin,  West  Allis,   Wis.     App.   filed 

March  27,    1911.     Protective  starting  device. 
048,424.      FLUID    PRESSURE    GOVERNOR:    T.    F.    Menningen,    West 

Allis.   Wis.     App.   filed  May  20,    1909.     Quick  make-and-break  switch. 
048.432.      MOTOR-CONTROL   SYSTEM;    J.    C.    Smith,   Louisville,   Ky. 

App.  filed  July  31,  1911.     Dynamic  braking. 
048.436.      ELECTRIC    CURRENT   TRANSFORMER;    E.    C.    Westcott, 

Sacramento,  Cal.    App.  filed  Dec.  4,  1911.     Closed  tank  containing  oil- 
submerged  winding. 
048,439.     ELECTRICALLY  ACTUATED  RAILWAY  SWITCH;  J.   H. 

Baker,    Henderson,    111.      App.    filed   Oct.  .31,    1910.      May  be   thrown 

from  a  signal  station,  engine  cab  or  car,  or  manually. 
048.443.      TELEPHONY    OR   TELEGRAPHY:    S.    G.    Brown,    London, 

England.     App.  filed  Dec.  28,  1908.     Amplifying  signals. 
048,450.     CURRENT-CONTROLLING  APPARATUS;   E.  L.  Gale,  Sr., 

Yonkers,    N.    Y.      App.    filed    May    1,    1905.      Automatic    starting   and 

stopping  of  elevators,  etc. 
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Growing  Elec-  The  figures  of  the  Department  of  Com- 

trical  Exports  merce  and  Labor  for  the  export  trade 

of  October  continue  to  show  the  up- 
ward trend  of  electrical  development  in  this  branch  of  our 
foreign  business.  The  total  exports  of  electrical  goods  in 
that  month  reached  an  amount  not  less  than  $2,078,501,  as 
compared   with  $1,434,650   in   the   precedin  or    the 

same  month.  This  is  a  gain  of  about  40  per  cent. 
interesting  fact  is  that  it  lies  concealed  in  that  tantalizing 
bunch  of  "all  other,"  which  jumped  from  1786,71s  to 
$1,295,368.  The  total  figures  for  the  ten  months  ending 
October  are  also  interesting,  as  they  run  as  follows:  (910, 
$i4,03i-97i;  1911-  $15,596,757.  and  1912,  $18,755,996. 
It  will  be  seen  at  once  that  gains  in  foreign  trade  are 
cumulative  and  almost  compounding,  and  equal  the  rapid 
advances  that  are  going  on  in  the  industry  considered 
purely  from  the  domestic  standpoint.  All  of  this  gives  a 
new  and  acute  interest  to  the  tariff  changes  that  may  occur 
under  our  new  political  regime  with  the  incoming  of  a  new 
Congress  and  a  new  President  pledged  to  "tariff  reform." 
Personally  and  collectively  we  are  heartily  in  favor  of  any- 
thing and  everything  that  will  reduce  the  "high  cost  of 
living"  and  will  assist  at  the  same  time  in  the  development 
of  our  foreign  trade  through  export  and  interchange,  but 
we  are  nowise  envious  of  those  whose  intimate  duty  and 
responsibility  it  is  during  the  next  few  years  to  adjust  and 
solve  all  these  intricate  problems.  One  of  our  New  Year 
pledges  might  well  be  to  help  them. 


last  week's  issue.  -Matters  of  this  kind  should  not  be  handled 
by  correspondence,  but  instead  by  personal  visit  on  the  part 
of  a  solicitor.  Clearly  enough  the  work  of  the  solicitor  is 
lessened  if  the  rate  schedules  are  simple  and  easily  grasped 
by  the  lay  mind,  in  contrast  with  some  of  the  complicated 

u!es  which  arc  not  as  rare  as  they  might  be,  or  those 
defective  schedules  which  require  the  solicitor  to  avoid 
pitfalls     which     may     invite     the     customer's    criticism    or 

e  his  distrust.  The  thing  first  desired  is  the  simplest 
form  of  schedule  which  is  equitable,  and  the  second  thing 
1         1  lean  cut   explanation  of  it  in  simple  language. 


The  Reader's  I  e\v    are    the    electrical    problems    on 

Viewpoint  which    there    is    not    room    for    differ- 

ence  of   opinion.     Exhausted  subjects 
are  equally  rare.     When  readers  disagree  with  opinions  or 
ments  of  fact   in  the  Electrical  World,  or  when  they 
can    amplify    such    statements — add    their    own    experience 
io    thai    01  are   invited   to   write   a   "letter   to 

the  edito  '     mmunications  of  this  kind  are  welcomed, 

because  the  Electrical   World  aims  to  be  a  mouthpiece,  a 
medium  of  expression,  for  every  man  who  has  soim  I 
worth  while  to  say  on  electrical  topics.     And  there  • 
other  forum  where  what  is  said  reaches  a  larger  or  more 
interested  audieni  ["his  is  another  reason  why  this  in- 

vitation  to  correspondents  should  be  accepted — freely   ami 
often. 


Lucid  Rate  How  thoroughly   awake  the  well-man- 

Schedules  aged    public-utility    companies    are    to 

the  importance  of  their  relations  with 
the  public  is  made  evident  by  the  fact  that  so  many  of 
them  have  a  responsible  officer  in  direct  charge  of  such 
relations.  These  officers  are  responsible  for  the  courteous 
treatment  of  their  patrons  at  all  times  and  under  all 
conditions.  The  obvious  phases  of  such  work  are  the 
adjustment  of  disputed  bills,  alleged  meter  errors,  failure 
to  make  prompt  installation  or  removal  of  service  con- 
nections, correcting  the  causes  of  poor  service,  and  the 
like.  There  might  be  included  in  this  list  the  matin  oi 
handling  new  or  prospective  customers  with  proper  con- 
sideration and  tact,  making  clear  what  the  service  will 
cost  and  how  the  bills  will  be  rendered.  Above  all,  there 
should  never  be  placed  in  the  hands  of  the  non-technical 
consumer  without  careful  personal  explanation  a  schedule 
of  rates  or  data  in  relation  thereto  which  is  not  on  its 
face  reasonably  self-evident.  An  example  of  unintelligible 
data  placed  in  the  hands  of  a  new  consumer  without  any 
explanation  whatever  was  given  under  the  title  "Rate 
Schedules  from  the  Customer's  Standpoint"  on  page  49  of 


Oil-Engine  1  he  n  -rs.  Potter  and  Carl- 

Characteristics  son  of  tests  on  an  internal-combustion 

engine  using  heavy  oil,  on  page  105  of 
this  issue.  i>  a  very  timely  contribution  to  the  literature  of 
prime  movers.  \t  the  present  time  the  increase  naturally 
to  be  expected  in  the  price  of  gasoline  in  respi 

I  of  the  last  few  years  is  al- 
In    the    ordinary    course    of    refining 
leum  only  a  small  percentage  of  the  products  of  frac- 
tional distillation  come  within   the  limits  of  density  which 
generally    used    to    be   assigned    to    gasoline    and    kindred 
herefore,  the  demand  created  !>■ 
ery   strongly    felt.     Although  the   p  .f  the 

r  hydro-carbons  has  been  increased  by  "cracking"  the 
er  product,  it  is  still  true  that  the  demand  for  gasoline 
is  relatively  increasing  while  that  for  the  oils  of  the  kero- 
sene  class   is   relatively   diminishing.      It    is,   therefore,   ex- 
trennlx  to  utilize  if  possible   for  electrical  gen- 

noses  the  heavier  oils,  as  has  been  done  with  a 
considerable  degree  of  success  in  the  Diesel  and  similar 
engines.  From  a  thermodynamic  standpoint  these  have 
given  excellent  results,  working  at  very  high  pressure  and 
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high  compression.  Yet  from  these  very  characteristics  they 
are  high  in  first  cost  and  have  not  appealed  to  the  ordinary 
user  of  moderate  amounts  of  electricity. 

The  particularly  interesting  feature  of  the  test  described 
is  that  the  engine  used  was  a  very  simple  four-stroke-cycle, 
single-cylinder  machine  and  operating  at  moderate  pressure 
on  fuel  oil  of  the  density  of  very  heavy  kerosene.  The 
engine  was  of  75-hp  rating  with  a  16-in.  by  24-in.  cylinder 
and  ordinary  make-and-break  ignition  worked  with  an 
auxiliary  water  spray  and  operated  at  a  barometric  pressure 
about  3  in.  below  normal,  corresponding  to  an  elevation  of 
2850  ft.  This  last  condition,  owing  to  decreased  density  of 
the  charge,  implied  lower  output  on  a  given  working  condi- 
tion, so  that  the  mechanical  efficiency  must  have  been 
slightly  reduced.  The  test  was  made  with  a  Prony  brake 
under  carefully  regulated  conditions  and  the  results  proved 
to  be  highly  interesting.  The  engine  was  started  either  by 
compressed  air  or  by  priming  with  gasoline,  and  when  in 
operation  the  fuel  oil  was  vaporized  in  a  special  coil  outside 
the  engine  heated  by  the  exhaust.  At  approximately  full 
load  and  a  mean  effective  pressure  of  75.9  lb.  per  square 
inch,  the  engine  under  a  three-hour  test  operated  on  1.01  lb. 
of  oil  per  brake-hp-hour.  Bearing  in  mind  the  fact  that  at 
normal  barometric  pressure  the  output  would  have  been 
increased  by  somewhat  more  than  10  per  cent  without  an 
equivalent  change  in  the  mechanical  efficiency,  it  is  clear 
that  this  machine  would  actually  produce  a  brake-hp-hour 
on  somewhat  less  than  1  lb.  of  fuel,  the  corresponding  half- 
load  consumption  per  brake-hp-hour  being  about  1.25  lb. 
The  thermal  efficiency  was  14.62  per  cent  at  full  load  and 
1 1.7  per  cent  a-;  half  load. 

As  to  general  operation,  the  experimenters  report  excel- 
lent performance,  although  the  record  taken  of  the  explo- 
sion pressures  indicates  that  the  governor  was  not  working 
as  steadily  as  might  have  been  the  case.  The  thermal  value 
of  the  fuel  oil  is  approximately  17,000  heat  units  per  pound, 
which  is  not  at  all  exceptionally  high.  This  sort  of  per- 
formance for  a  very  simple  engine  of  the  low-pressure  class 
is  highly  satisfactory,  showing  that  for  stationary  use  even 
in  units  of  very  moderate  size  the  heavier  fuel  oils  can  be 
employed  economically.  In  the  present  state  of  the  gasoline 
market  this  is  an  important  matter,  particularly  since  an 
expensive  type  of  engine  need  not  be  installed  for  the  utili- 
zation of  the  heavier  oils  as  fuel. 

From  the  standpoint  of  the  electrical  engineer  the  tests 
are  instructive  as  showing,  first,  that  under  ordinary  con- 
ditions  of  loading  the  cost  of  operation  of  even  so  effective 
a  unit  as  this  rises  to  a  point  where  electric  energy  can 
easily  remain  a  competitor,  and,  second,  that  prime  movers 
of  this  kind  operated  at  full  load,  as  they  would  be  in  an 
auxiliary  electric  plant  for  emergency  service,  can  be 
worked  economically.  The  weak  point  of  all  explosion  en- 
gines is  their  loss  of  economy  when  operated  at  the  low 
and  variable  loads  which  are  most  common  in  general  indus- 
trial service.  Such  loads  can  well  be  carried  by  the  electric 
Electric  distribution,  therefore,  has  little  to  fear 
from  the  improvements  in  internal-combustion  engines  and 
is  likely  to  gain  more  than  it  loses  by  itself  being  able  to 
utilize  the  improved  prime  movers  under  conditions  of 
maximum   efficiency. 


A  Notable  Swedish  Enterprise 

One  of  the  largest  transmission  plants  thus  far  installed 
has  recently  been  placed  in  service  at  Trollhattan,  in  Swe- 
den. It  is  a  government  enterprise  utilizing  as  its  storage 
basin  Lake  Vanern,  the  third  largest  lake  in  Europe,  with 
an  area  of  2150  sq.  miles.  The  outlet  of  this  great  body  of 
water,  the  Gcta  River,  is  normally,  as  might  be  expected,  a 
comparatively  steady  stream,  the  minimum  flow  being  about 
one-third  the  maximum.  With  the  regulation  possible  to 
be  applied  on  the  lake  the  minimum  flow  can  be  considerably 
increased  and  the  possible  output  will  rise  to  not  less  than 
200,000  hp.  Approximately  half  this  amount  is  the  output 
planned  for  the  present  installation.  The  hydraulic  situa- 
tion seems  to  be  a  very  favorable  one,  for  the  canal  re- 
quired for  its  development  is  only  seven-eighths  of  a  mile 
long  from  intake  to  forebay.  The  equipment  of  the  initial 
plant  consists  of  eight  10,000-hp  turbines,  six  of  which  are 
already  in  operation  and  the  others  under  construction. 
These  turbines  are  double-runner  units  of  the  Francis  type, 
working  under  108-ft.  head,  each  directly  coupled  to  a 
11,000-kva  generator.  With  the  gates  wide  open  the  tur- 
bines will  deliver  25  per  cent  over  their  normal  rating.  It 
is  interesting  to  note  that  the  efficiency  of  these  turbine 
units  rises  at  full  load  to  87  per  cent,  while  that  of  the 
generators  rated  on  80  per  cent  power-factor  reaches  90 
per  cent. 

The  general  station  design  is  not  out  of  the  ordinary,  but 
some  details  of  equipment  are  of  special  interest.  The 
stators  are  inclosed  and  the  rotors  are  equipped  with  fans 
which  draw  air  from  the  outside  and  force  it  through  the 
stators  and  thence  into  outlet  flues.  These  flues  are  ar- 
ranged to  discharge  heated  air  into  the  racks  throughout 
the  winter,  to  decrease  the  danger  of  clogging  from  ice. 
Three  exciters,  directly  driven  from  waterwheels  operating 
in  conjunction  with  a  battery  of  1000  kw-hr.  storage  capac- 
ity, take  care  of  the  energy  needed  for  excitation.  In 
connection  with  the  exciting  system  use  is  made  of  a  booster 
coupled  to  the  shaft  of  each  machine  unit,  which  abolishes 
the  need  for  main-field  regulators,  the  whole  regulation 
being  accomplished  by  varying  the  booster-field  magnetism. 

The  large  generators  deliver  energy  at  25  cycles,  a  fre- 
quency most  unusual  in  European  installations.  Its  chief 
reason  for  being  is  found  in  the  fact  that  the  Trollhattan 
plant  will  very  probably  be  used  to  supply  energy  for  rail- 
road electrification.  The  probability  of  electrification  of 
the  Swedish  government  railroads,  which  has  been  greatly 
favored,  was  borne  in  mind  in  designing  the  generators, 
which  have  a  single-phase  rating  of  6500  kw  at  85  per  cent 
power-factor  and  can  conveniently  be  used  for  the  railwav 
work.  Energy  is  taken  from  the  generators  through  lead- 
covered  cables  passing  to  the  switch  house  by  way  of  a 
tunnel  and  fed  to  duplicate  low-tension  busbars.  The  dan- 
gers that  lie  between  the  generator  terminals  and  the 
switchboard  were  not  altogether  forgotten,  each  generator 
being  equipped  with  an  automatic  oil  circuit-breaker  in  the 
generator  house  itself,  a  precaution  far  too  often  neglected 
in  modern  plants  with  isolated  switch  galleries. 

The  present  transmission  emf  is  very  moderate,  only 
50,000  volts,  inasmuch  as  the  main  transmission  lines  to 
the  city  of  Gothenburg  and  to  Skara  are  only  a  little  more 


January  ii,  1913 


ELECTRICAL     WORLD 


than  40  miles  in  length.  Both  of  these  lines  are  arranged 
with  duplicate  circuits.  The  supports  are  of  flexible  steel 
frames  designed  to  yield  and  relieve  the  strain  instead  of 
breaking  in  an  attempt  to  support  it.  Two  strain  towers 
per  mile  are  used  to  limit  the  action  of  distributed  strains, 
the  normal  spacing  of  the  flexible  towers  being  about 
600  ft.  The  strain  towers  anchor  the  wire  on  pin-type  in- 
sulators, while  the  flexible  towers  are  equipped  with  sus- 
pension insulators.  A  grounded  steel  cable  serves  to 
decrease  the  danger  from  lightning.  Altogether  tin-  Troll- 
hattan  plan  is  a  very  notable  enterprise  both  in  size  and  in 
its  probable  economic  effect  on  manufacturing  and  railway 
operation. 

Artificial  Telegraph  and  Telephone  Lines 

There  are  two  well-recognized  types  of  artificial  line  on 
which  the  transmission  of  electric  waves  or  impulses  can 
be  studied  in  the  laboratory.  One  of  these  is  built  of  suc- 
cessive lumps  cil  series  impedance  and  -limit  admittance. 
The  other  is  built  with  distributed  series  impedance  and 
shunt  admittance.  The  first  type  may  therefore  be  described 
as  "lumpy"  and  the  second  as  "smooth."  Lumpy  lines  have 
the  advantage  of  being  simple,  compact  and  relatively  in- 
expensive. Smooth  lines  have  the  advantage  of  more  nearly 
representing  the  electrical  conditions  along  actual  conduct- 
ing circuits,  overhead,  under  ground  or  under  water. 

The  first  artificial  lines  described  in  electrotechnical  liter- 
ature seem  to  have  been  constructed  by  Cromwell  Yarley, 
of  Varley-Loop  fame,  in  1862.  for  duplex  telegraph  pur- 
poses, and  were  of  the  lumpy  type,  containing  only  scries 
resistance  and  shunt  capacity  admittance.  Smooth  lines 
of  the  same  electric  character  wore  introduced  by  Muirhead 
in  1875.  Pupin  introduced  the  additional  element  of  series 
magnetic  reactance  into  artificial  lines,  both  of  the  smooth 
and  lump}'  types,  about  1890.  In  smooth  artificial  lines 
containing  series  magnetic  reactance  the  coils  containing 
the  latter  must  be  wound  so  as  to  form  layer  by  layer  one 
of  the  plates  of  a  condenser.  This  calls  for  the  careful 
insulation  of  every  meter  of  the  wire  entering  into  th< 
In  recent  years  artificial  energy  transmission  lines,  both 
smooth  and  lumpy,  have  been  described  in  our  columns  in 
some  detail.  The  smooth  lines  are  particularly  well  adapted 
for  oscillographing  impulses  and  transient  electric  phe- 
nomena. The  lumpy  lines  exercise  certain  selective  in 
fluences  on  the  propagation  of  impulses,  so  that  high-fre- 
quency and  steep-fronted  waxes  are  subject  to  deformation 
in  transmission.  How  much  deformation  occurs  di 
upon  tlie  number  anil  the  size  of  the  lumps  forming  the 
line.  In  the  steady  alternating-current  state,  however,  it  is 
an  easy  matter  to  correct  lor  the  effects  of  lumpiness  10  any 
desired  degree  of  precision.  Thai  is.  the  behavior  m  anj 
given  lumpy  line  under  steady  alternating  currents  is  easj 
to  determine,  although  the  behavior  under  sudden  impulses 
of  any  assigned  wave-form  may  be  difficult  to  ascertain. 

In  the  Elektrotechnische  Zeitschrift  Herr  Karl  Willy 
Wagner  has  recently  described  an  interesting  new  form  ol 
lumpy  artificial  line,  constructed  like  a  single-section  tele 
phone  switchboard  and  containing  fifty  line  sections  in  all. 
The  novel  feature  of  this  line  is  thai  each  line  section  has 
its  capacitance  and   resistance  adjustable   in    four   steps.   -1 


that  the  series  impedance,  as  well  as  the  shunt  admittance, 
ol  each  line  section  can  be  altered  in  a  variety  of 
with  the  aid  of  small  fixed  switches  grouped  conveniently 
for  that  purpose  on  the  face  of  the  switchboard.  Not  only 
can  the  line  length  be  adjusted  at  will  by  altering  the  num- 
ber of  Hue  sections  in  series,  but  the  electrical  constan 
each  line  section  can  also  be  adjusted  within  a  certain  ranye 
by  setting  all  the  switches  conformably.  In  this  way  the 
line  can  be  made  to  resemble  either  a  submarine  cable,  an 
energy-transmission  cable  or  an  overhead  line.  etc..  at  will. 
I  In    oiil.    a]  idvantage  accruing  in  this   E01 

variable-constant  artificial  line  is  the  large  number  of  switch 
contacts  which  are  introduced  semi-permanently  into  the 
circuit  :  fee;  after  a  time. 

1   irly  all  of  tin  ntal  work  on  the  new    artificial 

■  I  Oil  in  the  articles  refei   ed  to,  h 

to  the a  phic  si  nil-,    1  if  transii  nl   impulses .     I 

ion   ill'    I as   1  ml'.    .1    limited   di  gree  of   pr<  1 

owing  i"  it-   lumpim  to  it s  range  of  variation 

in   .  1  mstanl  - ..  dui    to  imp  t<  tration   or  to   \  ariable 

hysteresis  at   high    frequencies.     However,  by  keeping  the 
fundamental  rate  of  oscillation   below    the  natui 
oscillation  of  each   Hue  element  taken  separately,  the  dis- 
crepancies due  to  these  disturbing  influences  have  been  kept 
within   relatively    small  limits,  ami  the  Oscillographic   rei 

obtained  are  of  great  importance  as  showing  very  clearly 
the  ordinary  switching-in  and  switching-out  phenomena  at 
the  cuds  of  an  energy-transmission  line. 

Of  still  greater  interest  are  the  reflect 
the  junctions  of  sections  differing  111  surg 
well  as  the  effects  on  transmission  or  reflection  caused  by 
loads  inserted  in  the  line.  It  is  lure  that  the  lumpiness  of 
the  line  tends  most  to  distort  the  oscillographic  records. 
Nevertheless,  the  general  results  are  of  great  practical 
qualitative  significance  and  supporl  the  existing  theoi 

the    subject. 

Tin  that  can  be  made  with  such 

tificial  line  1-  0  much  practical 

information  that  we  believe  even  imp  ctrotechnical 

laboratory    will    ha  :    later    with 

such   apparatus      Whether   it    should  be   of   this   multiple- 
ant  type  is  open  to  discussion.     When'  qualitai 
ipproximation    quantitative    results    onl)    are    -ought, 
then  it   would   seem  that   this  multiple-constant   type, 
switching  devices,  might  be  mi  ith 

area   and   first   cost.      Where,   however,  careful   quantitative 

for  the  greatest  practicable  precisi 
measurements,  it  is  probable  that  single-constant  lim 
preferable,    which  h.    one    line 

constructed  for  each  type.      This  means  one  artificial 
one  artificial  submarine  cabli 
artificial  teli  etc.;  but  it  eliminates  all  the  semi- 

permanent switching  contacts  and  enables  careful  mea 
ments  each  line  at   the   frequencies  which 

naturally  pertain  to   it.      lluu.  .-   that 

relate  only  to  constructive  detail.  The  main  consideration 
is  for  every  electrical  engineering  student  to  use  ami  be- 
ar with  the  behavior  of  properlv  constructed 
artificial  lines  in  tin  laboratory  before  he  undertakes  to 
learn  the  operation  of  such  lines  in  industrial  practice 
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Activities  and  Events  in  the  Electrical  Field- 
Reports  of  Meetings— Commission  Findings,  Etc. 


Electrification    Plans    of    Chicago,    Milwaukee    & 
Puget  Sound  Railroad 

As  announced  elsewhere  in  this  issue,  the  Great  Falls 
Power  Company,  of  Montana,  has  secured  from  the  fed- 
eral authorities  for  a  term  of  fifty  years  the  grant  of  a 
right-of-way  across  the  public  domain  for  a  150-mile  trans- 
mission line.  This  grant  is  conditional  upon  the  sale  of  a 
large  amount  of  energy  to  the  Chicago,  Milwaukee  &  Puget 
Sound  Railroad  for  the  electrification  of  450  miles  of  its 
main  line,  from  Harlowton,  Mont.,  to  Avery,  Idaho.  The 
announcement  of  the  grant  to  the  power  company,  just  made 
public  by  the  Department  of  the  Interior,  has  been  con- 
firmed by  President  A.  J.  Earling  of  the  railroad  company, 
who  expects  the  electrification  project  to  be  in  operation 
within  three  years. 

Although  the  details  have  not  been  arranged,  yet  the 
electrification  plans  provide  for  handling  all  traffic  by  elec- 
tric locomotives,  of  which  from  fifty  to  a  hundred  will  be 
required.  The  plans  for  the  equipment  and  overhead  con- 
struction are  being  completed  rapidly,  the  intention  being 
to  begin  the  work  of  installation  within  eighteen  months. 

A  contract  has  been  signed  with  the  Montana  Power 
Company,  which  controls  the  Montana  Power  Transmission 
Company,  the  Madison  River  Power  Company  and  the 
Thompson  Falls  Power  Company.  Energy  at  110,000  volts 
and  at  60,000  volts  will  be  fed  to  the  railroad  company  at 
eight  different  points  on  its  right-of-way,  the  minimum  re- 
quirement for  power  being  25,000  kw  and  the  maximum  for 
the  present  50,000  kw.  References  to  the  plans  now  an- 
nounced were  made  on  pages  11 16  and  11 17  of  our  issue 
dated  Nov.  23,  1912,  and  the  plans  of  the  Montana  Power 
Company  were  outlined  on  page  1339  of  our  issue  of  Dec. 
21,  1912.  Five  stations  of  the  Montana  Power  Transmission 
Company,  three  stations  of  the  Great  Falls  Power  Company 
and  the  station  of  the  Thompson  Falls  Power  Company  will 
supply  the  load.  The  Thompson  Falls  Power  Company  is 
now  constructing  a  50,000-hp  hydroelectric  station  at 
Thompson  Falls,  Mont.,  and  the  Great  Falls  Power  Com- 
pany has  also  under  construction  a  130,000-hp  hydroelectric 
development  on  the  Great  Falls  of  the  Missouri,  at  Great 
Falls,  Mont.  In  addition  the  latter  company  has  in  opera- 
tion at  Rainbow  Falls  a  21,000-kw  station  and  at  Black 
Eagle  Falls  a  10,000-hp  development.  The  Montana  Power 
Transmission  Company  has  the  following  stations  in  opera- 
tion:  Madison  River  Development  No.  1  (3000  hp),  Madi- 
son River  Development  No.  2  (12,000  hp),  Big  Hole  De- 
velopment (5000  hp),  Canyon  Ferry  Station  (12,000  hp), 
and  a  station  at  Hauser  Lake  (25,000  hp). 


Rewards  by  American  Museum  of  Safety 

At  the  annual  exercises  of  the  American  Museum  of 
Safety,  to  be  held  in  the  Engineering  Societies  Building, 
New  York  City,  on  Thursday  evening,  Jan.  23,  the  Rathenau 
medal  will  be  awarded  to  Mr.  Thomas  A.  Edison  for  the 
"best  device  or  process  in  the  electrical  industry  for  safe- 
guard^: industrial  life  and  health."  This  medal  was 
placed  at  the  disposal  of  the  Museum  of  Safety  by  the  Allge- 
meine  Llektricitats  Gesellschaft.  The  Scientific  American 
medal  will  be  awarded  to  the  Draeger  Oxygen  Apparatus 
Company  for  the-  "most  efficient  safety  device  invented  dur- 


ing the  last  three  years  and  shown  at  the  Museum's  exhibit 
hall."  The  Travelers'  Insurance  medal  will  be  awarded  to 
the  New  York  Edison  Company  as  being  that  "American 
employer  who  has  done  the  most  for  the  protection  of  the 
lives  and  limbs  of  workmen."  The  Louis  Livingston  Sea- 
man medal  will  be  awarded  to  the  National  Cash  Register 
Company  for  "progress  and  achievement  in  the  promotion 
of  hygiene  and  sanitation  and  the  mitigation  of  occupational 
disease." 


Society  for  Electrical  Development,  Inc. 

Final  approval  of  the  complete  plan  under  which  the 
Society  for  Electrical  Development,  Inc.,  proposes  to  con- 
duct a  broad  co-operative  movement  for  the  benefit  of  the 
entire  electrical  industry,  as  has  been  outlined  in  these  col- 
umns, and  authorization  of  the  announcements  which  are  to 
be  sent  out,  containing  a  complete  description  of  the  move- 
ment and  covering  the  election  of  officers,  will  be  the  busi- 
ness before  the  society's  organization  committee  at  its  next 
meeting,  to  be  held  in  New  York  on  Jan.  14. 

The  society  expects  to  obtain  sufficient  funds  through  its 
financial  plans  to  enable  it  to  maintain  a  working  capital  of 
$200,000.  As  reported,  the  various  central  station,  jobbing, 
contracting  and  manufacturing  interests  represented  by 
the  members  of  the  organization  committee  have  pledged 
approximately  $125,000  for  the  work  of  organization. 

In  view  of  this  support  and  the  indorsement  of  the  plan 
by  the  interests  represented  by  the  committee,  a  list  of 
whose  members  appeared  in  the  Electrical  World  for  Sept. 
7,  1912,  those  associated  with  the  movement  feel  that  the 
industry  at  large  will  regard  the  plan  in  a  favorable  light 
and  that  the  balance  needed  to  bring  the  funds  up  to  $200,- 
000  will  be  readily  pledged  by  those  eligible  for  membership 
in  the  society. 

High -Tension  Transmission  on  Canal  Zone 

A  committee  has  been  appointed  to  review  the  plans  for 
the  proposed  high-tension  transmission  line  across  the 
Isthmus  of  Panama,  to  consider  the  various  features  of  the 
telephone  and  telegraph  cables,  the  possible  disturbance  to 
signal  systems,  the  probability  of  the  future  electrification 
of  the  Panama  Railroad,  and  to  make  recommendations  rel- 
ative to  the  best  and  most  economical  construction  to  be 
employed  for  all  the  different  electrical  conductors,  all 
phases  of  the  matter  being  taken  into  consideration,  includ- 
ing protection  to  electrical  lines,  and  safeguard  against  any 
possible  attempts  to  cut  communication  in  time  of  war.  The 
committee  consists  of  Mr.  Edward  Schildhauer,  Lieutenant 
L.  Mears,  Captain  W.  H.  Rhodes,  Mr.  C.  F.  Bleakley,  Mr. 
W.  H.  Fenley  and  Mr.  W.  R.  McCann. 


Commercial  Cable  Company  Cuts  Rates 

The  Commercial  Cable  Company  announced  on  Jan.  1 
that  its  rate  of  12J/2  cents  a  word  for  deferred  plain 
language  messages  had  been  cut  to  9  cents,  applicable  to 
the  same  territory  as  that  covered  by  the  reduction  in  cable 
rates  recently  announced  by  the  Western  Union  cable  lines. 
X  new  rate  of  9  cents  a  word  for  special  deferred  messages 
of  four  words  each  was  also  announced. 
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Output  of  Large  Generating  Systems 

The  accompanying  table  gives  information  relative  to  the 
outputs,  peak  loads  and  load-factors  of  the  central  stations 
in  Chicago,  New  York,  Philadelphia,  Boston  and  Brooklyn 
for  the  year  just  closed.  The  Commonwealth  Edison  sys- 
tem still  has  the  highest  peak  load  and  the  largest  output 
of  the  central-station  systems,  owing  to  its  great  railway 
load.  The  New  York  Edison  Company  has  recently  taken 
over  the  load  of  the  Third  Avenue  Railroad  Company, 
approximating  28,000  kw,  but  too  late  to  make  any  im- 
pression on  the  yearly  output.    In  this  connection  the  output 

DATA  ON   LARGE   GENERATING   SYSTEMS 


System 

Peak 
Load 
in  Kw 

Date  of 
Peak 
Load 

Yearly 

Output 

in  Kw-hr. 

Yearly 

Load 

Factor  of 

System , 

per  Cent 

Commonwealth  Edison.. 
New  York  Edison* 

Philadelphia  Electrict. .  . 

233,000 

189,726 
210,813 

65,489 

60, 143 

42,500 

Dec.  !1 

Dec.  20 
Dec.  23 

Dec.  23 

Dec.  18 

Dec.  17 

799,000,000 

513,926,429 
t619.290.064 

183,969,655 

161,702,955 

125,770,000 

43-44 

30.8 
t33.4 

32 

Brooklyn  Edison 

33.7 

♦Exclusive  of  service  to  railroads. 

tlncluding  railroad  load  estimated  for  entire  year. 

{Philadelphia  only. 

of  the  Niagara  Falls  Power  Company  and  the  Canadian 
Niagara  Power  Company,  which  virtually  comprise  a  single 
system,  the  stations  being  operated  in  parallel,  is  of  in- 
terest. The  peak  load  on  that  system  occurred  on  March  8 
and  was  115,900  kw.  The  output  for  the  year,  however, 
was  868,392,750  kw-hr.  and  the  load-factor  of  the  system 
(ratio  of  yearly  average  to  highest  peak  in  year)  was  82.29 
per  cent,  making  it  in  point  of  the  output  the  largest  system 
in  the  world.  The  figures,  however,  do  not  reflect  natural 
conditions  at  Niagara  Falls.  During  most  of  the  year  the 
output  of  each  of  the  plants  was  rigidly  limited  by  the 
restrictions  of  the  Burton  act,  and  during  a  large  part  of 
the  year  a  part  of  the  Buffalo  load  was  supplied  from  the 
plant  of  the  Toronto  Power  Company  at  Niagara  Falls,  '  )nt. 


American     Economic     Association     Discusses 
Government  Regulation  of  Prices 

At  the  closing  session  of  the  Boston  meeting  of  the  Amer- 
ican Economic  Association,  Professor  J.  M.  Clark,  of  Am- 
herst College,  read  a  paper  on  "Governmental  Price  Regula- 
tion." Professor  Clark  declared  that  the  country  does  not 
yet  know  as  much  about  price  regulation  as  many  optimists 
suppose ;  and  far  from  being  the  simplest  way  of  handling 
the  trusts,  this  method,  he  said,  if  carried  through  to  the 
end,  might  unsettle  our  economic  foundations  in  a  way  now 
little  suspected.  The  simplicity  of  price  regulation,  in  his 
opinion,  is  a  most  deceptive  aspect.  The  Interstate  Com- 
merce Commission  has  not  yet  solved  satisfactorily  the 
problem  of  regulating  the  general  level  of  railway  charges, 
which  is  admittedly  a  difficult  problem.  Professor  Clark 
pointed  out  the  difficulty  of  meeting  the  fact  that  prices 
which  will  give  reasonable  earnings  to  some  prod 
might  spell  ruin  to  others  less  efficient.  Another  serious 
difficulty,  and  perhaps  the  greatest  one,  is  the  necessity  of 
regulating  the  quality  of  goods  sold,  as  well  as  the  prices. 
And  it  will  be  impossible  to  regulate  the  price  of  things 
which  the  trusts  sell  without  regulating  also  the  price  of 
the  things  which  they  buy,  wherever  they  become  monopo- 
listic in  their  buying.  He  declared  that  the  prevention  of 
discrimination  and  the  revision  of  the  patent  system  form 
the  backbone  of  the  program  of  those  who  would  avoid 
the  necessity  of  price  regulation  by  restoring  competition. 


French  Decision  in  Wireless  Telegraph  Patent  Case 

I  the  Marconi  patent  for  tuning  in  wireless 
telegra  recently  upheld  by  a  decision  of  the  French 

court  rendering  a  judgment  in  favor  of  the  Marconi  in- 
terests against  ihe  Compagnie  Generale  Radio-Telegraphie 
and  th.  ranqaise  Radio-filectrique.     An  injunction 

sued  prohibiting  further  infringement,  the  infrin 
apparatus  \    is 

were  awarded  to  the  Marconi  company.  The  validity  of 
the  British  patent  for  the  same  invention  was  upheld  by  the 
High  Court  of  Chancery  in  England  about  a  year  ago  in  a 
suit  brought  by  the  Marconi  company  against  the  British 
Radio  Telegraph  &  Telephone  Company. 

The  American  patent  for  this  invention,  which  is  owned 
by  the  Marconi  Wireless  Telegraph  Company  of  America, 
is  the  basis  of  litigation  now  pending  in  the  United  States 
courts  against  several  other  wireless  companies. 


Water-Power  Concession  at  Long  Sault  Rapids 
Declared  Void 

Attorney-General  Carmody  of  New  York  sent  to  the 
State  Senate  on  Jan.  1  an  opinion  to  the  effect  that  the 
law  passed  by  the  1907  Legislature  and  signed  by  Governor 
Hughes  granting  a  charter  to  the  1  ong  5;  ull  D<  elopment 
Company  is  unconstitutional.  The  charter  authorized  the 
companj     to    generate    electric    power    at  Sault 

Rapids,  in  the  St.  Lawrence  River,  and  provided  lor  a 
minimum  revenue  to  the  State  of  $50,000.  The  grant  was 
attacked  under  the  Dix  administration  on  the  ground  that 
the  natural  waters  belong  to  the  State  and  should  not  be 
disposed  of  to  private  corporations.  Legislation  was  sought 
last  year  which  would  deprive  the  company  of  its  rights, 
with  provision  for  compensation  for  any  outlay;  but  this 
failed  of  passage,  and  in  its  place  a  resolution  was  adopted 
asking  the  Attorney-General  for  an  opinion.  The  Develop- 
ment Company  disposed  of  its  interest  in  the  grant  to  the 
so-called  "Aluminum  Trust"  and  capitalists  of  Pittsburgh, 
but  no  power  has  yet  been  developed  on  the  site.  The 
Attorney-General  holds  that  the  law  of  1907  is  unconstitu- 
tional because  it  contravenes  the  section  providing  that 
the  Legislature  shall  pass  no  private  privilege  or  franchise, 
and  also  that  it  violates  the  provision  of  the  constitution 
requiring  that  the  forest  preserve  shall  be  forever  kept 
as  wild  forest  lands  and  shall  not  be  sold  to  or  taken  by  any 
corporation. 

Massachusetts  Electric  Lighting  Association 

The  annual  meeting  of  the  Massachusetts  Electric  Light- 
ing Association  was  held   at   the   Exchange   1  1 
.Mass..  on  Jan.  4,  with  President  C.  L.  Edgar  in  the  chair. 
About  125  of  the  leading  central-station  men  in   New 
land  were  present,  and  at  the  conclusion  of  the  usual  dinner 
a  comprehensive  address  upon  "Workmen'  ition" 

was  given  by  Mr.  Herbert  Wolfe,  of  Xew  York.  The 
speaker  emphasized  America's  tardy  recognition  of  the  im- 
portance of  the  broad  treatment  of  empl  -dents 
and  illness  and  described  the  development  of  workmen's 
compensation  in  Germany  since  its  inception.  More  than 
9,000,000  employees  are  now  protected  in  this  manner.  The 
liability  laws  in  American  states  were  reviewed  and 
Mr.  Wolfe  accorded  hij  to  tin-  Massachusetts 
statutes  as  model  legislation  in  this  Geld.  He  contended 
that  the  cost  of  industrial  accii  much  a  factor  in 
production  as  is  tire  insurance,  and  that  it  should  be  met 
by  the  consumer.  Careful  application  of  principles  is  neces- 
sary to  success.  Mr.  Magnus  \\  .  Al,  die  General 
Electric  Company,  Lynn,  Mass..  a  prominent  framer  of  the 
chusetts  statute,  also  spoke  briefly,  urging  the  utmost 
effort   to  reduce   industrial   accidents  to   a   minimum.     He 
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advocated  employees'  sharing  a  portion  of  the  accident 
premium,  so  that  in  time  the  exercise  of  greater  care  will 
result  in  its  being  perceptibly  reduced. 

The  following  officers  were  elected:  President,  Mr.  C.  L. 
Edgar,  Boston ;  vice-presidents,  Messrs.  C.  F.  Pritchard, 
Lynn,  Mass.,  and  R.  W.  Day,  Springfield,  Mass.;  executive 
committee,  the  foregoing  officers  and  Messrs.  F.  S.  Pratt, 
A.  E.  Childs,  A.  B.  Tenney  and  Philip  Cabot,  Boston;  Mr. 
R.  W.  Rollins,  Worcester,  and  Mr.  J.  W.  Stevens,  Green- 
field, Mass.  Mr.  Everett  VV.  Burdett.  Boston,  is  secretary 
and  general  counsel. 


Supreme  Court  Interpretation  of  Sherman  Law 

The  United  States  Supreme  Court  recently  handed  down 
a  decision  upholding  the  indictments  against  the  men  con- 
cerned in  the  so-called  Patten  cotton  pool,  which  is  gener- 
ally regarded  as  having  a  far-reaching  effect  upon  attempts 
to  corner  supplies  of  food  products  or  commodities  of  any 
kind.  The  court  did  not  pass  upon  the  guilt  of  the  defend- 
ants, but  merely  gave  its  judgment  as  to  the  applicability 
of  the  Sherman  act  assuming  the  facts  in  the  case  to  have 
been  correctly  stated.  Apparently  this  decision  means  that 
not  only  corners  in  cotton  but  any  attempts  on  the  part  of 
speculators  to  advance  the  price  of  any  commodity  by  with- 
holding supplies  from  the  market  may  be  held  as  a  violation 
of  the  Sherman  law.  Obviously  this,  applies  to  wheat,  corn, 
pig-iron,  lard,  copper  or  any  other  commodity  that  is  being 
held  off  the  market  in  an  organized  attempt  to  elevate  the 
prices  above  what  otherwise  would  be  their  ordinary  level. 
It  has  been  accepted  as  certain  that  the  decision  will  dis- 
courage pooling  operations  in  all  the  public  commodity 
markets,  but  there  are  many  who  feel  that  the  scope  of 
the  decision  will  be  gaged  better  after  the  indicted  cotton 
operators  have  been  brought  to  trial  and  either  convicted  or 
acquitted.  It  is  also  believed  that  the  present  decision  will 
have  considerable  bearing  on  the  situation  in  Congress  in 
reference  to  the  proposed  revision  of  the  Sherman  law. 


Federal  Grant  to  Great  Falls  Power  Company 

What  Secretary  of  the  Interior  Walter  L.  Fisher  has 
declared  to  be  the  beginning  of  the  electrification  of  all 
transcontinental  railroads  between  the  Rocky  Mountains 
and  the  Pacific  Coast  was  made  by  a  right-of-way  grant 
for  a  period  of  fifty  years,  given  this  week  by  the  Interior 
Department  to  the  Great  Falls  Power  Company,  of  Mon- 
tana, for  a  double-circuit  transmission  line  150  miles  in 
length,  by  which  the  company  will  furnish  energy  to  the 
Chicago,  Milwaukee  &  Puget  Sound  Railway  for  the  elec- 
trification of  450  miles  of  its  main  tracks  between  Harlow- 
ton,  Mont.,  and  Avery,  Idaho.  What  is  considered  highly 
important  is  the  fact  that  this  step  is  to  be  taken  under  a 
grant  which  embodies  the  fundamental  principles  of  water- 
power  policy  which  Secretary  Fisher  has  been  advocating 
for  the  past  two  years.  It  demonstrates,  in  the  opinion  of 
^Secretary  Fisher,  not  only  that  the  provisions  for  the 
protection  of  the  public  interests  upon  which  the  depart- 
ment insists  do  not  prohibit  water-power  development,  as 
has  been  claimed  by  its  opponents,  but  that  the  greatest 
development  which  has  yet  taken  place  in  the  practical 
application  of  electricity  can  be  and  is  being  taken  under 
these  very  provisions.  The  grant  just  issued  provides 
for  compensation  to  the  federal  government,  very  small  at 
first,  but  subject  to  periodical  readjustment  every  ten  years. 
It  provides  for  regulation  of  the  rates  and  service,  uniform 
accounting  and  complete  publicity  of  books  and  records, 
the  sale  of  energy  to  the  United  States  and  to  the  State 
within  which  the  transmission  lines  are  located,  and  to 
municipal  corporations  in  such  State,  at  as  low  a  rate  as 
that  given  to  any  other  purchaser  for  a  like  use  under 
similar    conditions.      The    company    is    forbidden    to    claim 


any  earning  value  for  the  grant  or  any  selling  value  should 
the  public  take  over  the  company's  works  at  any  time.  The 
compensation  or  rentals  fixed  for  each  decade  must  be 
reasonable,  and  the  company  has  the  right  to  contest  in  the 
courts  any  rental  it  believes  to  be  unreasonable,  but  the 
burden  of  proof  on  this  point  rests  on  the  company. 

This  transmission  line  is  already  in  operation,  having 
been  built  under  a  revocable  permit  issued  in  1909.  At 
that  time  no  better  right  could  be  given  for  any  power 
development,  but  the  agricultural  appropriation  act  of 
March  4,  191 1,  authorizing  the  making  of  fifty-year  grants 
for  transmission,  telegraph  and  telephone  lines,  provides 
that  the  grants  are  to  be  made  under  general  rules  and 
regulations  to  be  fixed  by  the  Secretary  of  the  Interior, 
rhe  act  provides  that  old  lines  already  constructed  can 
have  the  benefit  of  the  statute  on  like  "terms  and  condi- 
tions" as  new  lines,  and,  in-  view  of  the  importance  of  this 
application  to  travelers  and  shippers  by  rail,  and  in  further 
view  of  the  fact  that  only  transmissidn  lines,  not  water- 
power  sites  proper,  are  involved,  Secretary  Fisher  has  felt 
justified  in  ruling  that  he  has  the  power  to  impose  specific 
terms  and  conditions  under  this  statute.  The  power  com- 
pany desired  the  more  permanent  right  obtainable  under 
this  new  law  because  it  has  agreed  to  sell  a  large  amount 
of  energy  to  the  Chicago,  Milwaukee  &  Puget  Sound  Rail- 
way Company  for  electrifying  450  miles  of  railroad.  The 
iatter  project  was  mentioned  on  page  1339  of  our  issue  of 
Dec.  21,  1912.  The  installation  of  the  new  system  will  in- 
volve the  expenditure  by  the  railroad  of  many  million 
dollars,  and  the  railroad  company  was  unwilling  to  invest 
so  large  a  sum  while  the  power  company's  rights  were  rev- 
ocable in  the  discretion  of  the  government.  Therefore 
Secretary  Fisher's  grant  is  conditioned  upon  the  power 
company's  entering  into  and  performing  its  obligations 
under  a  contract  to  supply  electricity  for  the  motive  power 
of  the  railroad.  The  demands  of  the  railroad  under  this 
contract  with  the  power  company  must  be  supplied  by  a 
new  hydroelectric  plant  at  Great  Falls,  which  will  be  of 
twice  the  capacity  of  the  present  plant  at  Rainbow  Falls. 

The  amount  of  the  rental  for  the  first  ten  years  will  be 
nominal  as  compared  with  the  magnitude  of  the  power 
company's  operations,  and  Secretary  Fisher's  idea  is  that 
it  should  remain  at  a  very  low  figure  so  long  as  the  prices 
exacted  of  energy  consumers  are  reasonable.  It  is  not  his 
purpose  to  use  rental  charges  of  this  character  as  a  source 
of  general  revenue  in  lieu  of  federal  taxation,  but  if  at 
the  end  of  any  ten-year  period  it  should  appear  that  the 
company  was  charging  consumers  unduly  high  prices  and 
thus  increasing  its  profits  beyond  the  standard  of  a  rea- 
sonable and  generous  return  upon  its  investment,  the  gov- 
ernment could  then  increase  the  rental  charge.  Secretary 
Fisher  considers  that  the  fact  that  his  successor  will  have 
the  power  to  do  this  will,  of  itself  and  without  the  exercise 
of  that  power,  exert  a  constant  pressure  upon  the  com- 
pany, inducing  it  to  make  its  price  reasonable  even  if  the 
state  authorities  should  neglect  to  enforce  effective  regu- 
lation on  their  own  initiative. 


Annual  Report  of  the  Commissioner  of  Patents 

The  annual  report  of  the  Commissioner  of  Patents  for 
the  fiscal  year  ended  June  30,  1912,  has  recently  been  trans- 
mitted to  Congress.  The  report  shows  that  there  were 
69,236  applications  for  patents  for  inventions  and  a  total 
of  79,747  applications  for  patents,  trade-marks,  labels  and 
prints.  On  July  I,  1912,  there  were  21,059  applications 
awaiting  action  on  the  part  of  the  Patent  Office.  During 
the  year  19,634  patents  expired.  During  the  past  five  years 
the  number  of  patents  granted  annually  has  not  varied  to  a 
substantial  degree.  The  number  of  patents  granted  during 
J912  was  34,220,  while  the  total  number  of  patents,  trade- 
marks, labels  and  prints  was  41,067. 
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The  total  receipts  of  the  office  from  all  sources  during 
the  fiscal  year  were  $2,094,060,  and  the  expenditures  were 
$2,025,912.  The  net  surplus  for  the  year,  amounting  to 
$68,047,  brought  the  accumulated  surplus  up  to  a  total  of 
$7,132,073.  The  total  number  of  applications  of  all  kinds, 
including  disclaimers  and  appeals,  was  81,459,  or  5076  more 
than  for  the  year  preceding.  The  commissioner  pointed 
out  that  the  increased  receipts  of  the  office  reflect  the 
marked  prosperity  of  the  country.  The  condition  of  the 
Patent  Office  is  reported  as  fairly  good  considering  the 
severe  handicaps  of  insufficient  force,  inadequate  salaries 
and  lack  of  sufficient  room  and  proper  equipment  with 
which  to  carry  on  the  work.  During  the  fiscal  year  there 
were  1642  interferences  declared,  of  which  1241  were  dis- 
posed of  hefore  final  hearing,  239  were  heard  and  54  are 
awaiting  decision.  The  total  number  of  appeals  disposed 
of  in  interference  cases,  including  ex  parte  appeals,  was 
837- 

The  commissioner  renewed  his  recommendation  to  estab- 
lish the  Patent  Office  as  an  independent  bureau.  Once 
again  he  called  the  attention  of  Congress  to  the  disgrace- 
ful condition  of  the  Patent  Office  quarters  in  respect  to 
overcrowding  and  the  serious  fire  risk.  The  commis- 
sioner's report  was  submitted  in  advance  of  the  report  of 
the  President's  Commission  on  Economy  and  Efficiency, 
which  has  since  completed  an  investigation  of  the  Patent 
Office,  and  therefore  contains  no  discussion  of  the  features 
covered  by  this  investigation.  An  abstract  of  the  report  of 
the  Economy  and  Efficiency  Commission  was  presented  in 
our  issue  of  Dec.  14,  1912,  page  1250. 


Recommendation  of  Governors  on  Public  Utilities 

In  the  recent  political  campaign  a  number  of  platforms 
adopted  by  political  parties  had  to  do  with  the  regulation 
of  public-service  corporations.  It  is  therefore  natural  that 
many  of  the  governors  should  suggest  legislation  along 
this  line,  especially  in  those  states  where  public-utility  regu- 
lations are  not  yet  in  force.  Brief  abstracts  of  some  of 
the  utterances  of  governors  relative  to  such  legislation  are 
given  below. 

Connecticut 

Governor  Simeon  E.  Baldwin  in  his  message  to  the  Gen- 
eral Assembly  of  Connecticut  said  that  the  results  attained 
by  the  Public  Utilities  Commission  have  fully  justified  the 
expectations  of  those  who  contributed  to  its  creation.  One 
of  them  has  been  a  steady  influence  for  good  exercised 
upon  the  corporations  within  its  jurisdiction  in  a  quiet  and 
semi-official  manner,  though  seldom  coming  before  the  pub- 
lic eye. 

Pennsylvania 

As  is  probably  well  known,  Pennsylvania  at  present  pos- 
sesses no  public  service  commission,  and  in  his  message  to 
the  General  Assembly  Governor  John  K.  Tener  urged  the 
early  passage  of  a  sane,  sound,  comprehensive  and 
live  public-utilities  law.  framed  along  substantially  the 
same  lines  as  that  drafted  by  Attorne}  '  leneral  Bell,  which 
failed  of  passage  at  the  last  session  of  the  General  Assem- 
bly. He  said  that  there  is  unquestionably  a  universal  de- 
mand for  the  enactment  of  such  a  statute,  ami  while  he 
anticipated  that  several  bills  concerning  the  subjeel  would 
be  introduced,  he  urged  that  early  reference  of  such  pro- 
posed legislation  to  an  active  committee  be  accorded,  and 
that,  if  necessary,  the  committee  report  a  new  and  com- 
posite bill  which  shall  contain  the  best  provisions  em- 
bodied in  any  or  all  of  the  bills  suggested  and  culled  from 
the  field  of  such  legislation  in  other  states. 

Rhode  Island 

In  his  inaugural  message  Governor  Aram  J.  Pothier  of 
Rhode   Island  said  that   recent   events    (indictment   of  the 


presidents  of  the  New  Haven  and  Grank  Trunk  Railroad 
systems)  demonstrated  in  an  emphatic  manner  the  impor- 
tance to  the  public  of  a  state  department  exercising  the 
functions  contemplated  when  the  Public  Utilities  Commis- 
sion was  created  last  year.  The  efficiency  of  such  regula- 
tion should  be  maintained,  the  Governor  said,  by  vesting 
sufficient  powei  and  authority  in  the  commission  to  enable 
it  to  achieve  the  results  for  which  it  was  created.  The 
rates  charged  for  the  service  rendered  by  the  various  utili- 
ties are  now  matters  of  record  with  the  commission,  but 
with  no  authority  to  inspect  their  securities  or  to  make  a 
physical  valuation  of  their  properties  the  commission  finds 
it  difficult  to  determine  whether  or  not  the  rates  charged 
are  just  or  such  as  would  be  warranted  to  insure  a  fair 
return  on  the  capital  invested.  In  the  opinion  of  Governor 
Pothier  provision  for  such  physical  valuation  of  the  prop- 
erty of  all  public  utilities  operated  in  the  State  and  also 
for  the  inspection  of  their  securities  by  the  commission 
should  be  made  by  an  amendment  to  the  present  law.  The 
commission  also  should  have  the  power  of  prescribing 
proper  and  uniform  accounting  methods  and  of  requiring 
from  all  companies  under  its  jurisdiction  reports  of  oper- 
ating expenses  and  financial  and  other  data.  It  appears  that 
no  provision  is  made  in  the  Rhode  Island  law  for  the  ap- 
pointment of  experienced  men  to  act  as  inspectors  of  the 
equipment  of  steam  and  electric  railways  and  of  the  gas  and 
electricity  supplied  for  public  consumption.  Until  such 
systematic  inspection  is  afforded,  the  Governor  said,  the 
quality  of  service  rendered  t lie  public  will  continue  to  de- 
pend large!\  upon  the  utility  furnishing  it.  The  most  im- 
portant need,  however,  in  his  estimation  is  some  provision 
for  the  physical  valuation  of  utilities  and  the  inspect' 
their  securities,  and  he  recommended  to  the  General  Assem- 
bly the  enactment  of  an  amendment  to  the  present  law 
containing  such  provision. 

Michigan 

Governor  W.  N.  Ferris  in  his  message  to  the  Legislature 
of  Michigan  made  certain  recommendations  with  respect  to 
a  public  utilities  commission.  The  State  now  has  a  railroad 
commission  which  has  the  power  to  fix  the  rates  and  regu- 
late the  practice  of  railroad,  telephone  and  power  com- 
panies. The  Governor  recommended  the  enlargement  of 
tlu  powers  of  this  commission  to  cover  all  public-utility 
corpi  'rations  of  the  Stati 

intelligent  fixing  of  charges  without  a  knowledge  of  the 
real  value  of  the  properties,  hi  led  that  the 

commission  be  authorized  to  make  physical  valuations  of  all 
such  properties  as  it  may  deem  advisable  in  order  that  the 
rates  fixed  may  net  a  reasonable  return  on  the  actual  cash 
invested. 

Mass  VCH1 

In   his  address  to  the  two  branches  of  the   Legislature 
Governor  Eugene  X.  Foss  confined  himself  to  a  disci 
of  what   he  COnsid  he  supreme  issue,  the  -I1 

between   the  id   tlu-   transportation   monopoly    for 

control  of  the  government,  lie  said  that  the  commonwealth 
should  not  aspire  to  control  railroads  beyond  its  borders 
but  should  exercise  fully  its  real  power  to  regulate.  With 
regard  to  the  railroad  situation   the  aid  that,  as 

a  practical  issue,  public  ownership  of  railroads  may  soon  be 
the  only  policy  left  and  that  thos«  who  believe  that  public 
ownership  of  public  property  and  public  performance  of 
the  public  service  of  railroad  transportation  are  socialistic 
and  otherwise  undesirable  need  not  look  to  the  present 
masters  of  the  railroad  system  to  defeat  the  proposal  of 
government  ownership.  Most  of  them  desire  it  and  have 
been  piling  issue  upon  :--';  of  bonds  and  si,,eks  on  their 
properties  in  order,  if  1  nes,  to  unload  upon  the 

government.  The  only  way  to  postpone  national  ownership 
of  railroads  and  to  retain  111  the  commonwealth  the  power 
to  regulate  its  transportation  system.  Governor  Foss  main- 
tained, is  to  assert  that  power  at  once  and  to  apply  it  with- 
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out  delay.  He  therefore  renewed  his  recommendation  that 
a  powerful  public  service  commission  be  created  armed  with 
mandatory  authority  over  the  public  service  so  far  as  Mas- 
sachusetts is  able  to  control  this. 


The  Silver  Voltameter— Part  III 

By  E.  B.  Rosa,  G.  W.  Vinal  and  A.  S.  McDaniel 
The  second  series  of  quantitative  experiments  was  begun 
in  December,  1909,  after  several  months  spent  in  the  quali- 
tative work  described  in  Part  II  (Electrical  World,  Dec. 
14,  1912,  page  1262).  As  a  result  of  the  preceding  work 
the  authors  had  discarded  the  filter-paper  voltameter  as  an 
instrument  of  precision  and  had  turned  their  attention  to 
the  problems  related  to  the  porous-cup  form  and  the  purifi- 
cation and  testing  of  the  electrolyte.  The  apparatus  and 
methods  employed  were  similar  to  those  previously  de- 
scribed. 

During  this  period  of  the  work  the  small  porous-cup 
voltameter  was  found  to  be  the  most  convenient  and  reliable 
form  to  use  as  a  standard.  With  the  purest  salt  available 
the  deposits  were  adherent  and  white,  always  non-striated, 
and  crystalline  as  seen  under  the  microscope.  As  a  test 
of  the  reproducibility  of  this  small  porous-cup  form,  there 
were  tabulated  fifty-four  deposits,  made  in  pairs  (except 
two  sets  of  three  each),  in  each  pair  the  electrolyte  and 
other  conditions  being  made  as  nearly  identical  as  possible. 
The  average  deviation  of  each  value  from  the  mean  of 
each  group  of  two  or  three  cups  was  found  to  be  one  part 
in  100,000.  That  is,  when  the  variations  in  the  electrolyte 
and  the  measurement  of  current  and  time  are  eliminated  so 
that  it  is  simply  a  question  of  how  nearly  two  similar  volt- 
ameters agree  with  one  another — the  variations  being  pro- 
duced by  loss  of  silver  in  washing  the  deposit,  fluctuation 
in  moisture  or  impurity  in  the  deposit,  and  errors  in  weigh- 
ing the  cups — the  average  deviation  of  individual  values 
from  the  mean  shown  by  two  or  three  cups  is  only  0.001 
per  cent. 

Comparison  of  the  large  porous-cup  voltameter  with  the 
smaller  size  showed  consistently  a  heavier  deposit  in  the 
former  by  about  five  parts  in  100,000,  and  the  siphon  form, 
which  required  a  very  large  volume  of  electrolyte,  gave  a 
still  greater  excess.  It  was  at  length  discovered  that  this 
excess  of  deposit  in  the  larger  sizes  was  roughly  propor- 
tional to  the  volume  of  the  electrolyte  and  the  authors  have 
called  this  the  "volume  effect."  It  seemed  probable  that 
this  was  due  to  traces  of  impurity  which  had  not  been 
eliminated  from  the  electrolyte,  and  this  suspicion  led  to  an 
extended  investigation  of  the  purifying  and  testing  of 
silver  nitrate.  As  a  result  of  this  work,  electrolyte  was 
prepared  which  satisfied  all  the  criteria  for  purity  and 
brought  the  large  sizes  of  voltameters  into  agreement  with 
the  small  porous-cup  voltameter,  thus  justifying  its  previous 
use  as  a  standard  form.  The  effect  of  slight  contamination 
of  the  electrolyte  in  this  small  size  must  have  been  almost 
negligible,  as  the  results  obtained  with  it  have  been  amply 
justified  by  subsequent  work.  As  the  experiments  pro- 
gressed the  "volume  effect"  was  found  to  be  a  very  useful 
indication  of  the  purity  of  the  electrolyte,  revealing  the 
presence  of  impurities  too  small  in  amount  to  affect  visibly 
the  crystalline  structure  of  the  silver  deposit.  It  is  not 
claimed  that  this  phenomenon  of  heavier  deposits  in  large 
voltameters  is  a  new  discovery,  for  it  was  observed  in  the 
work  of  Lord  Rayleigh  nearly  thirty  years  ago  and  has 
been  ascribed  to  various  causes,  but  the  authors  do  believe 
that  its  significance  has  not  been  appreciated  before  nor 
the  correct  explanation  for  it  given. 

Using  the  mean  of  forty-four  of  the  most  reliable  de- 
terminations made  in  the  small  porous-cup  form  of  volt- 
ameter during  the  period  from  December,  1909,  to  April. 
1910.  the  authors  have  obtained  for  the  Weston  normal  cell 
at  20  deg.  C,  on  the  present  basis,  the  value  1. 01827,  volts. 


This  is  very  close  to  the  value  recorded  in  the  first  series 
of  measurements  and  is  probably  more  reliable. 

Several  determinations  were  made  in  which  two  volt- 
ameters maintained  at  50  deg.  C.  by  external  heating  coils 
during  the  passage  of  the  current  were  compared  with  two 
similar  voltameters  at  room  temperature  (about  20  deg.  C). 
The  results  indicate  that  there  is  no  temperature  coefficient, 
a  fact  which  Kohlrausch  and  Weber  have  also  shown  in  a 
different  way.  It  is  believed  that  the  reason  other  observers 
have  found  increased  deposits  in  voltameters  at  higher 
temperatures  is  because  the  chemical  activity  of  impurities 
in  their  electrolyte  would  naturally  increase  with  the  rise 
in  temperature. 

Two  gold  dishes,  similar  in  design  to  the  smaller  platinum 
dishes  previously  used,  were  purchased  for  comparison.  By 
tabulating  the  differences  in  deposit  between  the  gold  and 
platinum  cathodes  in  each  case  where  no  other  differences 
in  the  voltameter  existed,  it  was  found  as  a  result  of  twenty- 
nine  comparisons  that  the  deposits  in  the  gold  dishes  were 
lighter  by  1.4  parts  in  100,000,  which  may  be  regarded  as 
indicating  the  substantial  agreement  between  the  two  mate- 
rials. 

Some  further  work  was  done  with  the  Poggendorff  form, 
but  the  results  were  not  encouraging.  Hence  attention  was 
directed  chiefly  to  the  forms  that  had  proved  more  reliable 
and  to  the  purification  and  testing  of  the  electrolyte  in 
anticipation  of  the  co-operative  work  with  the  English, 
French  and  German  national  laboratories,  begun  at  Wash- 
ington April  1,  1910. 

The  most  difficult  problems  connected  with  the  prepara- 
tion of  silver  nitrate  for  use  in  the  voltameter  are  con- 
cerned with  the  exclusion  or  removal  of  reducing  impurities 
and  colloidal  silver,  on  the  one  hand,  and  of  uncombined 
acid  and  base  on  the  other.  The  tests  that  have  been 
developed  for  determining  the  acidity  of  the  solution  are 
for  the  purpose  of  determining  the  uncombined  acid  or  base 
rather  than  the  absolute  hydrogen-ion  concentration. 

The  usual  methods  of  testing  the  neutrality  of  salts  do 
not  apply  to  silver  nitrate.  Thus,  toward  litmus  a  silver- 
nitrate  solution  will  react  as  alkaline,  even  after  the  addi- 
tion of  one  part  in  100,000  of  nitric  acid.  A  similar  solution 
will  react  acid  toward  methyl  orange  after  the  addition  of 
alkali,  provided  the  silver  is  not  completely  precipitated. 
Other  indicators  also  were  tried.  If  the  silver  be  precipi- 
tated from  the  silver  nitrate  solution  by  a  neutral  KC1  solu- 
tion and  the  AgCl  precipitate  filtered  off  on  asbestos,  the 
filtrate  will  show  a  neutral  reaction  toward  the  various 
indicators  if  the  original  AgN03  contained  no  uncombined 
acid  or  base.  By  using  iodeosine  as  an  indicator  so  little 
as  one  part  in  1,000,000  of  nitric  acid  (or  alkali)  added  to 
the  original  AgNOa  can  be  detected  in  the  filtrate  by 
titration  with  (N/1000)  HN03  or  NaOH.  The  results  have 
been  expressed  in  terms  of  parts  per  million  of  the  nitric 
acid. 

For  the  detection  of  reducing  impurities  (principally 
cellulose  hydrates  from  filter  paper),  and  of  colloidal  silver, 
a  titration  test  with  (N/1000)  KMnO,  solution  has  proved 
very  valuable.  The  slightly  acidified  crystals  of  silver 
nitrate  are  fused  as  will  be  described  for  purifying  the  salt, 
and  then  dissolved  in  water  to  form  a  66  per  cent  solution. 
Ten  cubic  centimeters  of  this  solution  is  acidified  by  adding 
1  cu.  cm  of  concentrated  nitric  acid  (free  from  nitrous 
acid)  and  the  N/1000  potassium  permanganate  solution 
added  in  0.5  cu.  cm  portions  until  the  pink  color  persists 
for  five  minutes  or  more.  The  number  of  cubic  centimeters 
thus  required  the  authors  have  called  the  "permanganate 
number"  of  the  silver  nitrate.  In  test  cases  this  has  been 
found  to  be  proportional  to  the  amounts  of  oxycelluloses 
previously  added  to  the  silver  nitrate  and  very  minute  traces 
can  thus  readily  be  detected.  It  is  not  claimed  that  the 
organic  material  is  necessarily  oxidized  completely,  but 
nevertheless  the  method  is  much  more  sensitive  than  any 
method  of  direct  combustion  would  prove  under  the  circum- 
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stances,  as  well  as  being  more  expeditious.     By  titrating 
these  concentrated  solutions  of  silver  nitrate  less  than  0.001 
per  cent  of  colloidal  silver  may  be  detected,  a  result  that  is 
of  particular  value  in  showing  when  over-fusion  of  thi 
has  occurred  in  its  preparation. 

The  water  used  was  twice  distilled  in  block  tin  and  was 
kept  in  bottles  of  especially  prepared  resistant  glass.  Sam- 
ples were  frequently  tested  for  conductivity  and  alkalinity. 
These  values  were,  on  the  average,  about  1.3  X  I0"  re- 
ciprocal ohms  and  0.6  parts  in  1,000,000  respectively.  The 
water  in  the  stills  was  boiled  by  steam  under  pressure, 
thereby  avoiding  the  possibility  of  contamination  by  CO,, 
which  may  greatly  increase  the  deposit   in  the  voltameter. 

For  purifying  the  silver  nitrate  for  use  in  the  voltameter 
it  is  convenient  to  start  with  the  best  chemically  pure  salt 
obtainable  from  the  manufacturing  chemists.  It  this  salt 
is  repeatedly  recrystallized  from  neutral  solution,  the  re- 
sulting product  shows  a  tendency  to  become  basic,  which 
under  certain  conditions  gives  rise  to  the  volume  effect  in 
the  voltameter.  To  avoid  this  condition  it  is  necessary  that 
the  last  mother-liquor  should  be  acid  to  the  -  sti  n1  oi 
0.1  to  1  per  cent  of  the  water  present,  depending  on  the 
efficiency  of  the  draining.  In  the  present  work  a  porcelain 
centrifuge  has  been  employed  and  the  crystallization  car- 
ried out  in  porcelain,  quartz  and  platinum  vessels  without 
any  significant  differences  in  the  final  product.  Ii  is  best 
that  the  preliminary  recrystallizations  should  be  made  from 
strongly  acid  solutions,  as  this  increases  the  yield  of 
crystals  owing  to  the  less  solubility  of  the  AgNO,  and 
decreases  the  number  of  crystallizations  required  to  satisfy 
the  permanganate  test. 

Salt  yielding  the  same  result  in  the  voltameter  has  also 
been  prepared  by  recrystallization  from  strongly  acid  solu- 
tion and  subsequent  fusion.  The  fusion  appears  to  break 
up  the  more  resistant  impurities  contained,  and  in  some 
cases  these  come  to  the  surface  and  may  be  readily  removed 
by  washing  the  surface  of  the  fused  cake  ted  by 

Mr.  F.  E.  Smith.  The  fusion  also  furnishes  a  ready  means 
of  controlling  the  amount  of  acid  in  the  final  product,  but 
especial  precautions  must  be  taken  to  avoid  decompo 
Whether  the  silver  nitrate  is  decomposed  by  heat  when 
fused  seems  to  depend  less  on  the  temperature  than  upon 
the  amount  of  acid  retained  by  the  melted  salt.  As  soon 
as  the  last  trace  of  acid  is  expelled  the  salt  begins  to  de- 
compose into  silver  oxide  and  colloidal  metallic  silver,  as 
shown  by  the  tests  with  iodeosine  and  potassium  per- 
manganate respectively.  By  removing  the  salt  from  the 
furnace  as  soon  as  the  last  trace  of  solid  material  has 
melted  it  is  found  that  a  small  amount  of  acid  (one  or  two 
parts  in  100,000  of  the  solid  salt)  is  retained.  This  is 
sufficient  to  prevent  decomposition  and  in  a  10  per  cent 
solution  is  negligible  in  the  voltameter. 

Salt  prepared  in  this  way,  which  is  satisfactory  for  the 
voltameter,  is  invariably  of  a  beautiful   pearl  white  and  is 
never  darkened,  as  noted  by  some  earlier  observers.     The 
reasons  why  the  salt,  when  recrystallized  and  fused  accord- 
ing to  the  well-known  researches  of  Richards  and   I  ■ 
although   well   suited    for   their   purposes   of   atomic-weight 
determinations,    is   not    suitable    for    use   in    the    voltameter 
can  be  given  adequately  only  in  the  complete  paper  to  In- 
published   in   a   Bulletin   of   the    Bureau   of   Standards.      It 
must  suffice  here  to  say   that   the   authors   have  carefully 
followed  their  procedure  and   found  the  product    unsuited 
for  the  voltameter — first,  because  of  the  slight 
lion  resulting  from  the  prolonged   fusion,  and.  second 
cause  of  the  basicity  formed  from  the  repeated  recrystalliza- 
tions from  neutral  solutions. 

In   the    fourth    and    last    paper    of    this    series    the    results 
subsequent  to  the  work  of  the  International  Technical  Com- 
mittee   will    be    given.      These    include    experiments, 
with  the  highest  precision,  to  determine  the  value  of  the 
Weston  normal  cell,  and  also  a  discussion  of  the  act! 
acid  and  base  in  the  voltaren  tei 


Public  Service  Commission  News 

New  York  Commission 
I  lie    Public  Service  Commission  of  the  Second   District 
directed  the  Granville  Electric  &  Gas  Company  to  re-' 
duce    its    in.    ■  nee   electric-lighting    rate    from    15 

cents   per  kw-hr.   so  that    for   like   service   the   rates   shall 
not    exceed    the    company's    present    so-called    commercial 
which   are   on   the   basis   of    [3   cents   per   kw-hr.    for 
the    first   20   kw-hr..    12   cents    for   the   next   30   kw-hr..    10 
cents   for  the   next  50  kw-hr.,   and  all   in   excess   0f   tins   8 
per  kw-hr.,  with  a  discount  of  10  per  cent  for  pay- 
within   fifteen  days.     The  commission  holds  that   the 
evidence    is   presented   in  the  case  discloses  discrimination 
between  id    business    lighting.      The    opinion 

furtlh  1  'No    reason    appears    why    the    company 

should  maintain  a  higher  rate  for  house  service,  and  ac- 
ngly    its    15-cent    rate    for    resident-'  ■     re- 

duced   to    13   cents   per   kw-hr.       It   should   also    reduce    its 

nd   with   its 
is.     This   ruling  applies  only  to  the   facts  and 
condition       hown   in  th  or    may   not   be 

applicable   in   other   cases,   being   dependent   upon   the 
ticular  facts  appearing  herein." 

1 

\n  exhaustive  report  recommending  th< 
holding  companies  has  been  submitted  to  the  M; 

by    the    special    commission    appointed    to    in- 
vestigate the  status  of  voluntary  associations.     Anion-   the 
mmission  were  the  niembi 
trie    Light    Commissioners   and    the    Kail- 
1  ornmission.     The  joint   commission  recommends   the 
age  of  five  bills   for  the   further  regulation  of  h 
niies.     The  first  bill  provides  that  no  bu 
1101, ii  ion    shall    hereafter   purchase   or   hold,   directly   or   in- 
directly, mole  than   10  per  cent  of  the  stock  of  a   Massa- 
chusetts public-service  corporation.     The  second  bill 
the   Railroad   and   Gas   and    Electric    Light   commissions   all 
books,   accounts,   contracts,   etc..   of   any   voluntary   associa- 
tion  holding  the  stock  of  a   Massachusetts   public    utility, 
and   an   important   section   provides   that   the   act   shall   not 
be    construed    as    requiring    or    justifying    either    hoa id    m 
taking  into  consideration  the  total  capital  stock  of  the  hold- 
ing company  or  trustees  in  fixing  the  rates  charged  by  or 
the   service   furnished  by   subsidiary  companies. 

\  third  bill  provides  that  no  person,  partnership  or  as- 
sociation owning  or  controlling  public-utility  shares  shall 
hereafter  use  any  name  or  title  which,  in  the  opinion  of 
the  commissioners  having  regulative  authority,  might  lead 
the  public  to  believe  that  such  owners  or  controllers  of 
shares  were  in  themselves,  or  were  conducting  the'  busi- 
ness  of,   a   public-service   corporation.      A    fourth   bill   pro- 

fine  or  imprisonment  for  any  tru- 
a    holding   company    who    fails    to   file   a    copy   of   the    trust 

Blent    of    such    association    with    the   conn- 
corporations.     The   fifth   bill  provides   for  the  annual   pub- 

n    of   all   declarations   of   trust   and   amendmei 
additions  thereto  which  have  been  filed  with  th 
tion  commissioner.     This  publication  is  also  to  contain  such 
information  as  may  he  transmitted  by  the  Gas  and  El 

1    commissions    in    regard    to    such    com- 

In  th  if  its  report  the  special  comm- 

on!   that   there   are    in    Massachusetts    seventeen    voluntary 
lions   and    two   Ci  ed    for   the    pur- 

pose of  holding  public-service  securities.     Of  these,  eight 
street    railways   and   eleven   concern 
electric  companies.      \i  have  shares  out- 

standing  in   number   considerably    in    excess   of   the    shares 
subsidiary  companies,  the  pi-  1   some 

cases    widely    separated    physically.      In    at    least    two    in- 
s  public  service  corporations  are  associated  with  ordi- 
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nary  trading  corporations,  from  which  the  former  purchase 
materials,  supplies  or  services.  The  report  reviews  the 
established  policy  of  the  State  not  to  allow  the  issuance 
of  securities  in  excess  of  actual  requirements  by  public- 
service  corporations,  and  points  out  that  such  securities 
are  issued  only  under  the  authority  of  the  commissions 
having  regulative  powers.  While  authority  is  generally 
given  to  gas  companies  to  engage  in  the  supply  of  elec- 
tricity, a  purpose  to  forbid  the  merging  of  gas  and  elec- 
tric companies  expressly  appears  in  the  recent  acts  author- 
izing the  consolidation  of  gas  companies  and  electric  com- 
panies respectively.  A  similar  hostility  also  exists  with 
regard  to  the  merging  of  street  railways  with  railroads. 
In  the  general  laws  authorizing  consolidations  they  are 
confined  to  properties  actually  connected  or  operating  in 
adjoining  municipalities  and  are  subject  to  the  approval 
of  the  supervising  commission. 

The  commission  points  out  that  the  policy  of  the  State 
is  to  keep  the  authorized  capital  stock  as  low  as  the  market 
and  other  conditions  warrant,  to  prevent  the  capitalization 
of  surpluses  accumulated  out  of  earnings,  to  withhold  au- 
thority to  consolidate  public  services  different  in  character 
and  to  limit  consolidations  to  properties  capable  of  becom- 
ing integral  parts  of  one  enlarged  system.  It  is  intended 
to  create  and  preserve  a  status  favorable  to  low  rates  and 
good  service  by  rigid  restrictions  upon  the  issue  of  securi- 
ties and  by  authorizing  direct  interference  with  rates  and 
service.  While  discouraging  competition  between  com- 
panies engaged  in  the  same  business,  it  plainly  proposes  to 
preserve  such  degree  of  competition  as  may  result  from 
the  independent  operation  of  railroads  and  street  railways 
and  of  gas  and  electric  light  companies  serving  the 
same  communities.  The  holding-company  plan  invites  tin 
taking  of  a  heavy  toll  from  the  public,  and  may  prevent 
or  delay  the  normal  advantages  which  might  accrue  to  the 
public  from  the  voluntary  action  of  the  subsidiary  com- 
panies in  the  reduction  of  rates  and  improvement  of  service. 
When  such  a  relation  includes  a  trading  company  dealing 
in  supplies  or  materials,  the  result  may  be  a  loss  of  that 
freedom  of  contract  hitherto  regarded  as  of  inestimable 
value.  It  appears  to  the  commission  that  any  action  to- 
ward regulation  of  holding  companies  by  the  supervising 
boards  might  tend  to  give  a  deceptive  value  to  the  shares 
i  ;  voluntary  associations  now  outstanding  and  might  still 
further  mislead  the  investing  public.  The  report  points 
out  that,  while  the  prime  purpose  of  laws  for  the  public 
supervision  of  public  utilities  is  to  protect  the  consumer 
rather  than  the  investor,  the  interests  of  both  will  be  con- 
served by  requiring  from  these  holding  companies  such 
information  as  may  be  necessary  in  the  public  interest  or 
for  the  successful  regulation  of  their  subsidiaries,  and  by 
compelling  them  to  adopt  such  name  as  may  clearly  dis- 
tinguish them  from  the  operating  companies  which  they 
control. 

Wisconsin  Commission 
The  Wisconsin  Railroad  Commission  has  granted  the 
application  of  the  municipal  electric  light  and  water  plant 
of  Arcadia  for  an  increase  in  rates  on  the  ground  that  in- 
crease in  operating  expenses  due  to  the  rehabilitation  of 
the  plant  and  increase  in  salaries,  with  an  accompanying  de- 
crease of  ^3  Per  cent  in  output  occasioned  by  the  general  in- 
troduction of  tungsten  lamps,  has  reduced  the  net  revenues 
to  an  unreasonably  low  figure.  The  present  rates  consist 
of  a  meter  rate  of  5  cents  per  kw-hr.  for  commercial  light- 
ing and  6  cents  per  kw-hr.  for  street  lighting.  The  rate 
of  7  cents,  as  requested  by  the  petitioner,  was  considered 
insufficient  and  the  following  schedule  was  ordered:  Pri- 
mary rate,  1 1  cents  per  kw-hr.  for  the  first  thirty  hours'  use 
a  month  of  the  active  connected  load;  secondary  rate,  8 
cents  per  kw-hr.  for  the  next  sixty  hours'  use;  excess  rate, 
6  cents.  In  residences  the  active  load  is  to  be  taken  as  60 
per  cent  of  the  total  connected  load  when  the  total  con- 
nected load  is  equal   to  or  less  than  500  watts;   when  the 


installation  exceeds  this  value,  33J/3  per  cent  of  the  excess 
is  to  be  taken  as  active.  In  stores,  banks,  business  and 
professional  offices,  etc.,  70  per  cent  of  the  connected  load 
up  to  2. 5  kw  is  to  be  regarded  as  active,  as  well  as  55  per 
cent  of  the  load  in  excess  of  this  value.  In  county  and 
State  buildings,  schools,  churches,  factories,  etc.,  5s  per 
cent  of  the  total  connected  load  is  to  be  active.  The  mini- 
mum bill  was  increased  from  50  cents  to  75  cents,  and  the 
rate  for  street  lighting  was  fixed  at  $4.25  per  60-cp  tungsten 
per  annum,  plus  a  charge  of  5  cents  per  kw-hr.  for  energy 
consumed. 

The  electric  light  plant  at  Chetek  has  been  authorized 
to  increase  its  rates  for  commercial  lighting  by  about  16 
per  cent,  exclusive  of  the  excess  rate,  the  latter  being  in- 
creased   100  per  cent. 

The  commission,  on  its  own  motion,  has  investigated  the 
rates  and  regulations  of  the  municipal  electric  light  and 
water  plant  at  Evansville  and  has  ordered  the  utility  board 
to  establish  the  following  schedule  for  commercial  light- 
ing: Primary  rate,  n  cents  net  for  the  first  ninety  hours' 
use  per  quarter  of  the  active  connected  load;  secondary 
rate,  7  cents  net  for  the  next  180  hours'  use  per  quarter; 
excess  rate,  5  cents.  The  consumers  are  to  be  divided  into 
classes  according  to  the  percentage  of  active  connected 
load  in  a  manner  similar  to  that  obtaining  at  Arcadia,  noted 
above.  The  rate  for  motor  service  was  decreased  from  a 
flat  rate  of  6  cents  per  kw-hr.  to  a  rate  of  5  cents  per 
kw-hr.  for  the  first  ninety  hours'  use  per  month,  all  in 
excess  being  charged  at  the  rate  of  4  cents  per  kw-hr. 
Ohio  Commission 

Ihe  Public  Service  Commission  of  Ohio  has  ordered  the 
Middletown  Gas  &  Electric  Company  to  amend  its  long- 
hour  lighting  and  breakdown  lighting  rate  and  to  substitute 
instead  two  rates,  one  relative  to  long-hour  lighting,  to  be 
the  same  as  that  now  in  force,  and  the  other  relative  to 
breakdown  service,  to  be  as  follows:  A  minimum  charge  of 
$3  a  month  per  kva  of  demand  and  all  energy  consumed 
during  any  month  to  be  charged  according  to  the  following 
scale:  Up  to  150  kw-hr.,  10  cents  a  kw-hr.;  from  151  to 
300  kw-hr.,  9  cents  a  kw-hr.;  from  301  to  600  kw-hr.,  8 
cents  a  kw-hr.,  and  for  all  energy  above  600  kw-hr.,  7 
cents.  Where  the  account  is  paid  by  the  tenth  day  of  the 
succeeding  month  a  discount  of  10  per  cent  must  be  allowed 
and  the  minimum  charge  is  to  apply  in  payment  for  energy 
used.  The  company  is  also  required  upon  the  written  re- 
quest of  any  customer  to  make  a  re-measurement  of  the 
demand  without  charge,  though  this  need  not  be  done  more 
than  four  times  a  year.     The  order  becomes  effective  Feb. 

I,  I9I3- 

Oregon   Commission 

On  Dec.  27  and  28  the  Railroad  Commission  of  Oregon 
held  preliminary  meetings  with  the  various  utility  corpora- 
tions of  that  State,  conferring  with  representatives  of 
electric  power  and  light  and  street-railway  systems  the  first 
day  and  with  the  delegates  from  gas,  telephone  and  tele- 
graph companies  the  second  day.  As  a  result  of  the  meet- 
ings committees  were  appointed  representing  the  various 
utilities,  which  will  draw  up  proposed  rules  and  regulations 
governing  various  services,  together  with  proposed  account- 
ing'systems  and  uniform  classifications  of  accounts.  These 
will  be  submitted  to  the  Railroad  Commission  in  the  shape 
of  reports  and  the  Railroad  Commission  will  then  hold 
public  hearings  on  the  proposed  rules  and  accounting  sys- 
tems. It  is  expected  that  the  rules  and  regulations  adopted 
by  the  Oregon  commission  will  be  very  similar  to  those 
adopted  by  the  Washington  commission.  The  Railroad 
Commission  of  Oregon  has  already  issued  its  instructions 
relative  to  filing  of  tariffs,  and  a  number  of  companies  have 
already  filed  their  rate  schedules. 

Washington  Commission 

The  Public  Service  Commission  of  Washington  has  pub- 
lished  its   standard   classification   of   property,   construction 
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and  operating  accounts  for  power,  light  and  water  com- 
panies and  also  for  street  railways,  and  it  is  expected  that 
a  classification  will  soon  be  issued  for  gas  companies.  The 
classification  adopted  by  the  Washington  commission  was 
prepared  by  representatives  of  the  Northwest  Electric  Light 
and  Power  Association.  The  classification  adopted  is  based 
quite  largely  on  the  Wisconsin  classification  but  also  con- 
tains features  from  the  National  Electric  Light  Association 
classification.  After  it  was  recommended  by  the  Northwesl 
association  the  Washington  commission  held  a  public  hear- 
ing and  made  a  few  changes  and  then  published  the  classifi- 
cation as  an  order  of  the  commission.  The  gas-company 
classification  of  accounts  is  being  held  up  temporarily,  but 
it  is  expected  that  it  will  soon  be  published. 

New  Jersey  Commission 
The  Board  of  Public  Utility  Commissioners  has  ordered 
the  Public  Service  Gas  Company  to  reduce  its  rates  in  the 
Passaic  division  from  $1.10  to  90  cents  per  iooo  cu.  ft.  and 
has  recommended  that  the  company  make  the  same  rate 
throughout  all  of  the  other  division  oi  the  State  ["he 
board  also  recommended  that  the  company's  schedule  oi 
quantitative  discounts  be  readjusted  in  accordance  with  the 
new  rate.  The  board's  decision  in  this  matti  1 
allowance  for  "good  will"  but  recognizes  "going  concern 
value"  as  entering  into  the  base  upon  which  the  utility  is 
entitled  to  earn  a  fair  return. 


to  Si  [,436,000,  a  ."56,450.     The  exports  of  elec- 

tric ;il  machinery  and  appliances  from  the  United  States 
during  1911  were  worth  in  round  figures  about  $19,329,000, 
as   against  $16,547,300   in    1910.     The   exp  Great 

Britain  for  1911  comprised  $13,720,000  worth  of  electrical 
goods  and  apparatus,  $8,714,500  worth  of.  electrical  ma- 
chinerj    and  $254,500  of  electrical  porcelain   ware,  a  total 

12,689,01 10.      I  he    imports    under    thi 

were  valued  al  $6,981 :  1  1 and     [9]  .000,  a  total 

of  $12,291,000.     For    iyio  the   British   total   exports   were 
.  1 1 1 r  1  the  imports  $i  [,217,285. 
*     *     * 
city . —  At  a  meeting  of  t! 
Technological  Society  at  Stockholm  on  Dec.   14,   1912.   Dr. 
Alfred   Ekstrom  delivered  a  lecture  on  "Cooking  bj 
tricity."     Demonstrations   were  made   with   a  new   electric 
stove    somewhal    similar    to    the    '  0  ive    made   in 

this  country,  but  containing  a  number  of  improvements 
patented  by  Mr.  Ekstrom.  From  extensive  experiments  in 
1  hou  ehold  ol   1  <>  elve  pi  peal  er  concluded  that 

tg  and  baking  by  electricity   on  tin-  stove  was  35  per 

cent  cheaper  than  on  a   v 1     to  e.     Identical  meals  were 

cooked  in  each   way,  under  equal  c<  md  the  cost 

was  figured  in  both  case-  with  electricity  and  wood  at  mar- 
ket price,  that  is  2.75  cents  per  kw-hr.  lor  electricity  and 
$10  per  cord  of  128  cu.  ft.  for  hard  wood. 


Current  News  and  Notes 

Exports  of  Telephone  Equipment. — Telephones  have 
been  separately  listed  in  the  export  statistics  of  the  United 
States  only  since  the  middle  of  191 1,  but  sufficient  data 
have  already  been  obtained  to  justify  the  statement  that  the 
telephone  exports  of  1912  amounted  to  more  than  $1,000,000 
in  value. 

*  *     * 

Paris  to  Washington  by  "Wireless." — The  new  United 
States  Navy  radio-telegraph  station  at  Arlington,  near 
Washington,  D.  C,  recently  picked  up  a  wireless  time  sig- 
nal from  the  Eiffel  Tower  station  of  the  French  govern 
ment  at  Paris.  In  addition  to  the  signal,  the  word  "Eiffel" 
was  distinctly  received  before  communication  was  broken. 
The  distance  from  Paris  to  Washington  is  nearly  4000  miles 

*  *     * 

Loss  of  Shawnee  (Okla.)  Offices  by  Fire. —  Fire 
which  gutted  the  Pottawatomie  Building  al  Shawnee.  Okla., 
Dec.  26,  destroyed  the  offices,  salesroom  and  storeroom  of 
the  Shawnee  Gas  &  Electric  Company,  which  occupied  the 
greater  part  of  the  first  floor.  The  company  was  able  to 
save  all  its  important  books  and  records,  according  to  Mr. 
F.  W.  Caldwell,  general  manager,  and  promptly  opened  up 
a  new  office  across  the  street  af  [13  North  Broadway.  The 
loss  is  well  covered  by  insurance. 

*  *     * 
Twenty-five-Cycle    Equipment   to    Be    Used   on    the 

Canal  Zone. — The  Balboa  electric  plant  on  the  Canal  Zone 
has  been  closed  as  a  generating  station  and  the  Balboa 
territory  will  be  supplied  from  Miraflores.  Twenty-five- 
Cycle,  three-phase  equipment  will  replace  the  60-cycle  ap- 
paratus now  in  use  in  the  Ancon  district,  and  henceforth  all 
alternating-current  motor  and  lighting  installations  on  the 
Zone  will  be  operated  by  25-cycle  energy.  The  cranes  on 
the  pier  at  Balboa  and  the  overhead  crane  in  the  Balboa 
shops  will  be  operated  from  the  Balboa  plant  by  a  motor- 
generator  set.  Otherwise,  the  Balboa  station  will  be  used 
solely  as  a  distributing  center. 

*  *     * 

German,  British  and  Amerii  \\  Ele<  nti<  u  Exports. 
— During  1911  the  total  value  of  electrical  goods  exported 
from  Germany  amounted  to  $52,558,000  and  that  of  imports 


Gri  WEB   \*.o  Terminal  Pi. ax    [nvo  RIFI- 

on. — At  a   luncheon   of  the  City  Club  of  *  hicago  on 
Jan.  4  Mr.  Jarvis  I  hint,  architect,  explained  In-  plan 

joint    passenger  and    freight   terminal    for   the   through   I 
business     of     all     the     railroads    entering     Chicago.       The 

eati        I  0     1'crminal     I  !  Ir.    1  hint    Ci 

provides  for  a  new  channel  for  the  South  Branch  of  the 
(  hicago  River  175  ft.  easl  of  Canal  Street,  the  terminal  to 
be  hounded  by  West  Twelfth  Street,  South  State  Sf 
Vrchei  Vvenue  and  the  new  channel  of  the  river.  It  is 
arranged  for  a  loop  rather  than  a  stuh-end  terminal,  the 
incoming  and  outgoing  traffic  to  be  entirely  separate.  The 
ultimate  1  apacity  would  be  600  trains  an  hour.  The  speaker 
thai  unquestionably  such  a  terminal  would  be  accom- 
panied b\  electrification  of  thi  eading  to  it.    Rail- 

ling  in  from  the  south,  west  and  north  respectively 

would  be  combined   in  I   terminal  arterii  - 

1  ould  be  electrifit  d  with  1  imy. 

*     *     * 

Deiwi      .1  1  01     I 

priation. — By  a  recent  decision  of  the  Supreme  Court  of 

Illinois,  the  city  of  <  hicago  at  the  time  of  making  up  its 
annual   budg  ted   revenue 

of   approximately    20    per   cent.      Until    remedial    legislation 
could  be  obtained  from  the  Legislature  it  was  ni 
the  city  authorities  to  practise  the  greatest  economy, 
poraril)    the  city  officials,  from  the  Mayor  down,  fou 
necest  eduction  in  salaries.    In 

this  situation  it  is  interesting  to  note  that  the  Department 
of  Electricity,  winch  has  charge  of  the  city  street  lighting. 
received  an  appropriation  even  larger  than  that  of  last  year. 
I  be  amount  set  iside  for  this  department  a  year  ago  was 
about  $1,480,000,  vhili  the  figure  included  in  this  year's 
budget   is  Si ...  Ibis  will   enable  the   Department  of 

I  lectricity  to  carry  out  its  contract  with  the  Sanitary  Dis- 
trict for  increased  electric  stl  Ig.  An  effort  was 
made  in  the  Cit)  Council  to  reduce  the  item  for  supplies 
for  the  Departmi  icit)  from  th  |  which 
was  asked  to  tl  e  $60,000  of  last  year.  Mr.  Ray  Palmer,  the 
city  electrician  -  iwever,  that  without  this  in- 
creased appropriation  it  would  probably  be  necessary  to 
discontinue  the  operation  of  a  portion  oi  the  increased  street 
arc-lighting  service  next  summer.  The  aldermen  felt  that 
the  need  of  better  street  lighting  was  so  urgent  in  Chicago 
that  the  increased  appropriation  should  be  allowed. 
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The  "Bathtub"  Case. — The  retrial  of  the  criminal  anti- 
trust suit  against  the  so-called  "Bathtub  Trust"  will  be 
commenced  early  next  month  in  Detroit.  In  the  first  trial 
the  jury  disagreed  and  the  government  delayed  retrial  until 
the  Supreme  Court  decided  the  issues  involved  in  the  civil 
case.  The  decision  of  the  Supreme  Court  was  reported 
very  fully  in  our  columns  on  Nov.  30,  1912,  page  1131. 
That  decision  ordered  the  dissolution  of  the  combination  of 
sixteen  corporations  and  sixty-four  individuals,  manufac- 
turers of  enameled  ironware. 

*  *     * 

Water  Supply  of  the  St.  Lawrence  River. — Water 
Supply  Paper  No.  304,  issued  by  the  United  States  Geo- 
logical Survey,  comprising  part  of  a  series  dealing  with 
the  surface  water  supply  of  the  United  States,  is  entitled 
"Part  IV.  St.  Lawrence  River  Basin."  This  was  prepared 
under  the  direction  of  Mr.  M.  O.  Leighton  by  Mr.  C.  C. 
Covert  and  Mr.  R.  H.  Bolster.  The  publication  is  devoted 
mainly  to  the  presentation  of  stream-flow  measurements 
made  during  the  calendar  year  191 1  upon  streams  tributary 
to  the  Great  Lakes  and  the  St.  Lawrence  River. 

*  *     * 

Lectures  on  Industrial  Hygiene. — The  public  health 
education  committee  of  the  New  York  County  Medical 
Society  will  give  a  series  of  lectures  on  alternate  Wednes- 
day evenings  and  Thursday  afternoons  from  Jan.  8  to 
March  27,  1913,  in  which  are  included  three  lectures  on  in- 
dustrial hygiene.  These  will  be  given  Wednesday,  Feb.  19, 
at  8:15  p.  m.,  and  include  one  on  "The  Benefits  of  Accident 
and  Disease  Prevention  Among  Working  People,"  by  Mr. 
Arthur  Williams;  another  on  "Industrial  Hygiene  and  Light- 
ing," by  Mr.  L.  B.  Marks,  and  a  third  on  "Safety  Appli- 
ances and  Prevention  of  Accidents,"  by  Dr.  William  H. 
Tolman,  of  the  American  Museum  of  Safety.  The  lectures 
are  to  be  held  at  14  West  Forty-third  Street,  New  York, 
and  are  open  to  the  public. 

*  *     * 

Large  Single-Cylinder  Internal-Combustion  Engine. 
— According  to  a  recent  announcement,  a  German  firm  is 
now  prepared  to  furnish  an  internal-combustion  engine  of 
a  type  in  which  4000  hp  can  be  generated  in  one  cylinder. 
The  announcement  has  reference  to  a  marine  type  of  engine 
using  oil  fuel,  but  undoubtedly  the  advances  in  design  which 
have  made  possible  such  large  single-cylinder  units  are 
applicable  also  to  stationary  practice.  At  the  present  time 
the  limit  of  output  in  single-cylinder  units  is  in  the  viiinity 
of  300  hp  to  400  hp.  The  new  unit  is  said  to  be  of  thi  two- 
cycle  double-acting  type.  It  has  been  known  for  some 
time  that  several  German  firms  have  been  very  active  in 
developing  high-power  internal-combustion  engines  for  use 
with  oil  fuel,  but  it  has  been  very  difficult  to  obtain 
authentic  information  regarding  what  has  been  accom- 
plished. Competition  from  the  Diesel  type  of  engine  and 
the  extensive  preparations  under  way  or  completed  by 
many  manufacturers  for  turning  out  large  engines  of  this 
type  have  been  undoubtedly  a  potential  factor  in  stimulating 
the  efforts  of  the  German  builders  to  develop  successful 
oil  engines  in  large  units. 

*  *     * 

SOCIETY  MEETINGS 
Meeting  of  Operating  Engineers. — At  a  meeting  of 
the  Institute  of  Operating  Engineers  to  be  held  at  8  p.  m. 
on  Jan.  25,  in  the  Engineering  Societies  Building,  New 
York,  Mr.  Arthur  K.  Ohmes  will  deliver  a  lecture  on  heat- 
ing and  ventilation. 

*     *     * 

Wood  Preservers'  Convention. — The  ninth  annual  meet- 
ing of  the  American  Wood  Preservers'  Association  will  be 
held  in  the  Hotel  Sherman,  Chicago,  on  Jan.  21-23.  A 
number  of  papers  relating  to  wood  preservation  will  be 
presented  and  discussed.  According  to  the  program,  the 
treatment  of  poles  and  cross-arms  will  come  up  '  on  the 
afternoon  of  Jan.  22. 


Electric  Club  of  Chicago. — At  the  meeting  of  the  Elec- 
tric Club  of  Chicago  held  on  Jan.  2  a  committee  was  ap- 
pointed to  nominate  officers  for  the  ensuing  year,  action  to 
be  taken  on  these  nominations  at  the  election  to  be  held  on 
Feb.  6.  This  committee  consists  of  Messrs.  F.  S.  Hickok, 
D.  W.  Roper  and  H.  A.  Mott. 

*  *     * 

Meeting  of  New  York  Companies'  Section,  N.  E.  L.  A. 
— At  the  next  meeting  of  the  New  York  Companies'  Sec- 
tion, N.  E.  L.  A.,  Jan.  20,  President  F.  M.  Tait  of  the 
N.  E.  L.  A.  will  be  speaker,  his  topic  being  "Association 
Affairs."  Mr.  W.  J.  Burns,  the  noted  detective,  is  also 
scheduled  to  relate  some  of  his  famous  experiences. 

*  *     * 

January  Meeting  of  Chicago  Section  of  the  Insti- 
tute.— A  paper  on  "The  Principles  of  Regulation  and 
Methods  by  Which  Public  Utility  Laws  Are  Enforced"  will 
be  read  by  Mr.  Halford  Ericson,  a  member  of  the  Railroad 
Commission  of  Wisconsin,  before  the  Chicago  Section  of 
the  American  Institute  of  Electrical  Engineers  on  Jan.  27, 
in  the  rooms  of  the  Western  Society  of  Engineers. 

Sons  of  Jove  at  New  York. — At  the  Wednesday  noon 
luncheon  of  the  Sons  of  Jove,  Hotel  Imperial,  New  York, 
Jan.  8,  Mr.  George  F.  Parker,  manager  of  the  New  York 
Electrical  Show,  addressed  the  100  members  present.  Mr. 
Frank  M.  Tait,  president  of  the  Dayton  Electric  Lighting 
Company,  of  Dayton,  Ohio,  and  president  of  the  National 
Electric  Light  Association,  is  to  be  the  guest  of  the  club 
at  its  next  meeting,  Jan.  22. 

*  *     * 

Preparation  for  Inspectors'  Convention  at  St.  Louis. 
— St.  Louis  electrical  men  are  preparing  to  entertain  the 
Western  Association  of  Electrical  Inspectors  when  that 
association  holds  its  annual  convention  in  St.  Louis  on  Jan. 
28  to  30.  The  St.  Louis  League  of  Electrical  Interests  will 
give  a  dinner  in  honor  of  the  inspectors  on  Jan.  28,  and 
there  will  be  a  rejuvenation  of  the  Jovian  Order  on  Jan.  29. 
Mr.  W.  J.  Canada,  of  Denver,  is  president  of  the  Western 
Association  of  Electrical  Inspectors,  and  Mr.  W.  S.  Boyd, 
of  Chicago,  is  the  secretary.  Mr.  James  H.  Fenton  is  the 
chairman  of  the  St.  Louis  committee  of  arrangements. 

*  *     * 

Philadelphia  N.  E.  L.  A.  Section  Activities. — At  a 
meeting  of  the  commercial  branch  of  the  Philadelphia  Elec- 
tric Company  Section,  N.  E.  L.  A.,  Dec.  30,  Mr.  C.  J. 
Russell  discussed  the  definition  and  importance  of  various 
central-station  factors.  Mr.  J.  W.  Howell,  of  Harrison, 
N.  J.,  addressed  the  regular  section  meeting  of  Dec.  16 
on  the  subject  of  incandescent  lamp  development.  New 
apparatus  and  devices  were  also  exhibited.  At  the  account- 
ing meeting  of  Dec.  12  Mr.  Gershom  Smith,  Washington, 
D.  C,  took  for  a  subject  the  relation  of  team  play  to 
modern  business  efficiency.  Protective  devices  for  meter 
installations  was  the  topic  of  the  December  session  of  the 
meter-department  branch,  held  earlier  in  the  month,  when  a 
paper  by  Mr.  G.  R.  Smith,  of  Brooklyn.  N.  Y.,  was  read. 

Chicago  Association  of  Commerce  Committees. — In  the 
new  ways  and  means  committee  of  the  Chicago  Association 
of  Commerce  the  sub-committee  on  electrical  goods,  fixtures 
and  wires  consists  of  Mr.  J.  A.  Bennan,  of  the  Thordarson 
Electric  Manufacturing  Company,  chairman;  Mr.  Louis  A. 
Schwab,  Monarch  Electric  &  Wire  Company,  vice-chair- 
man, and  Messrs.  H.  L.  Grant,  Western  Electric  Company ; 
J.  W.  Bolte,  Bolte  &  Weyer  Company,  and  Frank  Horton, 
Mofan  &  Hastings  Company.  The  sub-committee  on  public 
utilities  consists  of  Mr.  A.  R.  Bone,  Chicago  Telephone 
Company,  chairman  ;  Mr.  Britton  I.  Budd,  Chicago  Elevated 
Railways,  vice-chairman,  and  Messrs.  George  B.  Foster, 
Commonwealth  Edison  Company ;  John  Fitzpatrick,  West- 
ern Union  Telegraph  Company,  and  Henry  N.  Foster,  Chi- 
cago Telephone  Company. 
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Hydroelectric  Plant  at  Trollhattan,  Sweden 

100,000-hp  generating  station  built  by  the  Swedish 
government  for  supplying  energy  at  low  rates 
for  muncipal  purposes  and  ultimately  for  traction 


ONE  of  the  largest  water-power  developments  in 
Europe  has  recently  heen  carried  through  by  the 
Swedish  government  at  Trollhattan,  a  well-known 
tourist  resort,  which  for  years  has  attracted  thousands  of 
visitors  from  all  over  the  world  by  the  beauty  of  its  scenery. 
The  water-power  possibilities  of  the  locality  have  long  been 
recognized,  but  it  was  only  after  many  years  of  litigation 
that  the  right  of  the  government  to  utilize  the  waterfalls 
at  that  place  was  finally  settled  by  the  courts.  A  shorl 
description  of  the  project  was  given  in  the  Electrical  World 
in  the  issue  of  Aug.  11,  1910. 

The  Trollhattan  falls,  which  are  among  the  largest  in 
Sweden,  are  located 
on  the  Gota  River, 
about  40  miles  from 
Gothenburg.  This 
river  is  the  only  out- 
let of  Lake  Vanern, 
the  largest  lake  of 
the  country  and  the 
third  in  size  in  Eu- 
rope. Its  area  is 
2150  sq.  miles.  The 
stream  flow  in  the 
river  varies  between 
a  minimum  of  11,500 
cu.  ft.  per  second 
and  a  maximum  of 
32,000  cu.  ft.  per 
second.  With  the 
proposed  regulation 
of  Lake  Vanern,  the 
water  level  can 
readily  be  raised  and 
the  minimum  flow 
materially  increased, 
and  it  is  estimated 
that  in  this  way  not 
less  than  200,000  hp 
may  be  obtained.    A 

view  of  the  Gota  River  looking  down  stream  from  the  last 
of  the  chain  of  falls  is  shown  in  Fig.  1. 

With  an  available  head  of  108  ft.  and  a  flow  of  about 
9000  cu.  ft.  of  water  per  second,  which  is  the  amount  for 
which  the  present  installation  was  planned,  approximately 
100,000  hp  can  be  developed.  The  completed  generating 
equipment  now  in  operation  comprises  three-fourths  of  this 
amount.  The  bulk  of  this  power  is  transmitted  to  Gothen- 
burg, the  leading  city  on  the  west  coast  and  the  second 
largest  city  in  Sweden,  while  the  remainder  is  either  trans- 
mitted to  various  other  cities  or  is  utilized  by  the  different 
manufacturing  establishments  in  the  immediate  vicinity. 
It  is  the  intention  to  use  a  large  amount  of  power  of  the 
future  development  for  railroad  electrifications  and  for 
electric  reduction  of  iron  ore. 

The  regulating  dam  is  constructed  across  the  ri  ^  • 
400  ft.  below  the  water  intake  to  the  power  canal.     This 
dam  is  built  on  firm  rocks  and  is  provided  with  four 
ings  separated  by  granite  piers.     The  two  center  openings 
each  have  a  width  of  65  ft.  and  may  be  closed  by  mea 
bear-trap  or  roller  gates,  while  the  other  openings  in  tin 


FIG.   I VIEW  OF  LOWER  FALLS  AT  TROLLHATTAN    Will  I    SITE  OF    PRESEXT    PLANT 

TO    THE     LEFT 


dam  are  closed  by  six  ordinary  sluicegates  which  can  be 

drawn  up  or  let  down  as  desired.     Both  the  bear-trap  gates 

and  tlu    sluicegates  are  geared  to  electric  motors  and  can 

ited  either  electrically  or  by  hand  power. 

The  intake  from  the  river  to  the  power  canal  consists  of 

<  nings,  each  about  40  ft.  wide,  separated  by  granite 

ft.  thickness.     A  floating  ice  guard,  built  of 

strong  timber  and  fitted  witli  a  screen,  is  placed  in  front  of 

The  power  canal,  which  is  about  4250  ft.  long,  is  partly 
blasted  in  tin  --"li<l  rock  and  the  remaining  portion  con- 
Structed  of  concrete.     The  intake  and  the  first   1150  ft.  of 

the  canal  have  a  sec- 
tion permitting  a 
stream  flow  of  12,- 
500  cu.  ft.  per  sec- 
ond, while  the  re- 
mainder allows  a 
flow  of  only  9000 
cu.  ft.  per  second. 
With  the  regulation 
of  Lake  Vanern  and 
the  contemplated  in- 
crease in  the  devel- 
opment decided  up- 
on, the  present  ship 
canal  may  be  utilized 
as  a  power  canal,  the 
old  ship  canal  then 
being  abandoned  for 
the  use  now  made 
of  it  and  superseded 
by  a  larger  one.  A 
canal  permitting  a 
stream  flow  of  3500 
eu.  ft  per  second 
will  then  be  built 
connecting  this  old 
ship  canal  with  the 
power  station  and 
also  with  the  present  power  canal.  Provision  has  already 
been  made  for  such  a  branch,  and  a  gate  has  been  installed 
having  a  width  of  56  ft.  and  a  height  of  30  ft. 

["he  distributing  reservoir  is  located  close  to  the  power 
n  and  was  blasted  in  the  rock.     On  the  two  short  sides 
of   this   reservoir   there   are   provided   overflow   outlets   to 
u  an  inundation  of  the  power  station  in  case  a  num- 
ber of  the  waterwheel  governors  should  simultaneously  be 
closed.     A  handsome  building,  shown  in  Fig.  3,  is  provided 
for  housing  the  gates  and  guards  for  the  penstock  inlets. 
Each  turbine  unit  is  supplied  by  a  separate  penstock  which 
eparate  chamber  in  the  gatehouse  and  is 
provided  with  sluicegates  and  ice  guards,  the  former  being 
provided  either  for  manual  operation  or  for  electric  remote 
ol   from  the  switch  house.     There  are  eight  penstocks 
tut  the  main  turbines,  each  having  a  diameter  of  14  ft.  and 
three  for  the  evoiter  turbines  with  a  diameter  of  4  ft.     The 
ocks  have      length  of  about  200  ft.  and  the  larger  ones 
are  installed  in  separate  blasted  tunnels,  the  space  between 
the  steel  tubes  and  the  tunnel  walls  being  filled  with  cement. 
Tin    thl  pipes  are,  on  the  other  hand,  placed  in  a 


ELECTRICAL    WORLD 


Vol.  6i,  No.  2 


common  tunnel.     Fig.  3  shows  a  view  of  the  power  house 
in  the  foreground  and  the  gatehouse  on  top  of  the  hill. 

Turbines 

The  turbines,  generators  and  exciters  form  the  equip- 
ment of  the  power  station,  while  the  transformers  and  the 
switching  equipment  are  located  in  a  separate  building  at 


easily  accessible  by  means  of  vertical  pits.  All  the  bearings 
are  water-cooled  and  are  fitted  with  thermometers,  at  a 
convenient  place  outside  the  turbine  casings,  for  indicating 
the  bearing  temperatures.  The  wheels  have  a  diameter  of 
6  ft.  on  the  inlet  side  and  are  made  of  cast  steel  securely 
fastened  to  the  shaft. 

A  special  feature  in  connection  with  the  design  of  these 


-DISTRIBUTING    RESERVOIR    AND    GATEHOUSE 


-INTERIOR    OF    EXCITER    ROOM 


some  distance  from  the  generating  station.  The  ultimate 
equipment  will  consist  of  eight  generating  units  and  three 
exciter  units.  Six  generators  and  all  the  exciters  are  now 
in  operation,  while  the  remaining  two  generating  units  are 
under  construction.  Each  of  the  turbines  has  a  normal 
capacity  of  10,000  hp  at  187.5  r.p.m.,  with  an  overload 
capacity  of  12.500  hp  measured  at  the  coupling.  The  main 
turbines  are  of  the  horizontal  double-runner  Francis  type, 
inclosed    in    a    cylindrical    steel    casing   directly    connecting 


turbines  is  the  ease  with  which  the  guide  blades  can  be 
independently  removed.  These  blades  are  of  steel,  cast  in 
one  piece  with  their  respective  shafts,  and  in  order  to  re- 
move them  it  is  necessary  only  to  remove  the  section  of 
the  box  belonging  to  the  blade  in  question  and  then  to  un- 
couple the  connection  between  the  crank  and  the  regulator. 
All  parts  of  the  regulating  mechanism  have  been  located 
outside  the  turbine  casing  so  as  to  insure  the  greatest  possi- 
ble reliability  and  durability,  at  the  same  time  providing  for 


-GENERATING    STATION    IN    FOREGROUND    AND    GATEHOUSE   ON    HILL 


with  the  penstock  as  shown  in  Fig.  6.  Almost  all  parts  of 
the  turbines,  especially  those  exposed  to  the  severest  strains, 
are  made  of  steel.  The  smallest  interior  diameter  of  the 
casing  is  16.5  ft,  the  largest  18  ft.,  and  the  thickness  of  the 
material  is  about  15/16  in.  The  shaft  is  made  of  nickel 
steel  in  three  parts  with  forged  couplings  bolted  together. 
Three  bearings  with  ring  lubrication  are  provided  and  made 


an  easy  lubrication  and  inspection  of  the  journals  during 
operation. 

The  turbine  governors  and  the  oil  pumps  are  belt-driven 
from  the  turbine  shafts.  The  governors  are  also  equipped 
with  motors  so  that  they  may  be  controlled  from  the  oper- 
ating switchboard.  Hydraulic  brakes  are  installed  for  bring- 
ing  the   turbines   to   a   standstill,   and   these   brakes   are   so 
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arranged  that  they  can  be  operated  from  the  starting  plat- 
forms. The  turbines  have  proved  to  be  very  efficient  and 
actual  tests  have  shown  a  full-load  efficiency  of  87  per  cent, 
deducting  for  the  losses  due  to  the  pipe   friction. 

Generators  and  Exciters 

The  alternating-current  generators  are  rated  at  n,ooo 
kva  or  9000  kw  at  about  80  per  cent  power-factor.  They 
are  of  the  three-phase,  25-cycle  type  operating  at  187.5 
r.p.m.  and  delivering  energy  at  from  10,000  volts  to  11,000 
volts.  The  design  is  also  such  that  the  generators  will  be 
able  to  deliver  6500-kw  single-phase  energy  at  11,000  volts 
and  85  per  cent  power-factor,  the  reason  lor  this  being  thai 
a  considerable  future  single-phase  load  is  anticipated  from 
railroad  electrifications.  The  efficiency  at  9000  kw,  80  per 
cent  power-factor  is  96  per  cent,  the  regulation  21  per  cent. 


to  its  weight  the  frame  and  poles  are  split  in  three  sections, 
at  right  angles  to  the  shaft,  and  these  parts  are  substantially 
bolted  together.  The  shafts  have  been  bored  through  their 
length  and  the  core  taken  out  to  ascertain  that  the  material 
used  was  absolutely  free  from  any  defects.  The  design  of 
the  rotor  is  furthermore  such  as  to  withstand  a  speed  85 
per  cent  beyond  normal.  The  stators  are  divided  int< 
sections  only  ami  are  of  an  entirely  inclosed  construction,  as 
shown  in  Fig,  5.  I  In  rotor  is  equipped  with  fans  which 
take  air  from  the  outside  through  inlet  channels  in  th< 
ami  force  it  through  the  stator  and  thence  through  outlet 
.1  to  tiie  outside.  The  generators  can.  however. 
readily  be  changed  to  tin-  ordinarj  open  type  by  simply  re- 
moving  the  inner  part  of  the  end  shii 

Main  advantages  have  been  found  in  the  inclosed  t\, 
generatoi    construction;   for  in  I    rice,  cold  air  is  obtained 


FIG.    5 — INTERIOR   VIEW   OK    MAIN    GENERATING   ROOM 


and  tlie  guaranteed  maximum  temperature  risi  t;-  dcg.  (  . 
above  the  room  temperature. 

When  delivering  11,000  kva.  11,000  volts,  at  So  per  cent 
power-factor  the  generators  require  a  field  current  oi  285 
amp.  This  energy  for  field  excitation  is  obtained  from 
three  220-volt  exciters  driven  by  waterwheels  an. I  from  a 
small  direct-current  booster  generator  mounted  on  the  slialt 
of  each  alternator  and  connected  with  each  field  circuit. 
These  boosters  are  designed  so  that  the  voltage  across  the 
generator  field  can  he  varied  from  0  volt  to  300  volts.  No 
rheostats  are  used  in  the  main  field  circuits  for  regulation 
of  field  current  because  this  is  entirely  accomplished  by 
regulation  of  the  booster  field  current,  which  is  supplied 
from  the  220-volt  system.  A  portable  electricall)  operated 
field  rheostat  is  kept  in  reserve  and  can  lie  readily  connected 
to  the  circuit  in  case  of  failure  of  a  booster. 

The  main  generators  are  of  a  very  substantial  construc- 
tion, the  rotor  being  of  cast  steel,  the  poles  solid  and  cast 
with  the  frame,  the  pole  faces  only  being  laminated.    Owing 


for  th(   ventilation;  the  warm  air  can  he  utilized  for  he; 

purposes  and  conducted  to  the  most  proper  place  for  such 
use;   the  station  need  not   be  unnecessarily   heal 
t|u    su  '  educed   to   a   minimum. 

Possibly    thi  the    utilization    oi   the 

icks   to   prevent    their   clog 
h  nb  tc<    dui  ing   the  winter  months. 

The  stator  windings  are  insulated  with  mica  and  the  pro- 
-  arc  substantially  supported  outside  the  core 
so  thai  they  may  he  able  to  withstand  the  strains  due  to 
-bort  circuits.  The  bearings  are  provided  with  ring  lubrica- 
tion and  are  water-cooled.  The  total  weight  of  each  com- 
plete unit  is  220  tons,  the  weight  of  the  rotor  being  about 
75  tons. 

Three  waterwheel-driven  exciters  shown  in  Fig.  4,  each 
having  a  capacity  of  350  kw  at  from  220  to  300  volts  and 
a  speed  of  410  r.p.m.,  furnish  the  energy  necessary  for 
excitation.  The  machines  are  of  the  commutating-pole  type 
and  are  capable  of  developing  25  per  cent  overload.     While 
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they  are  intended  for  a  normal  operation  at  220  volts,  they 
can  deliver  300  volts  when  used  for  charging  the  storage 
battery  which  is  installed  in  connection  with  the  exciter 
system.  This  battery  is  rated  1000  kw-hr.,  4800  amp-hr.,  at 
three  hours'  discharge.  The  efficiency  of  the  exciter  units 
at  full  load  is  92.5  per  cent. 

Transformers 

The  transformers  are  installed  in  the  transformer  and 
switch  house,  which  is  located  about  1000  ft.  from  the  gen- 
erating station.  One  transformer  bank,  rated  at  11,000  kva, 
is  provided  for  each  generator.  The  transformers  are  of 
the    single-phase    water-cooled    type,    having    a    maximum 


boiler  iron  y'2  in.  thick  with  the  seams  welded.  The  tanks 
have  been  tested  with  a  pressure  of  10  atmospheres,  and  the 
design  is  such  that  they  are  absolutely  air-tight  and  oil-tight. 
This  makes  it  possible  to  dry  the  transformers  under 
vacuum  and  also  to  prevent  any  damp  air  from  entering 
when  the  volume  of  the  oil  decreases  because  of  the  cooling. 
A  relief  valve  is  provided  which  will  permit  the  expansion 


FIG.    6 CROSS-SECTION    OF    GATEHOUSE    AND    GENERATING     STATION 


rating  of  3670  kva  with  a  temperature  rise  not  exceeding 
60  deg.  C.  They  are  delta-connected  on  the  low-tension 
side  and  star-connected  on  the  high-tension  side,  the  low- 
tension  voltage  being  10,000/11,000  volts  and  the  high-ten- 
sion voltage  50,000  volts  between  the  phases.  The  guar- 
anteed efficiency  at  3000-kva  unity  power-factor  was  98.5 
per  cent,  and  the  insulation  test  consisted  of  an  application 


or  contraction  of  the  volume  of  the  oil.  The  copper  cooling 
coils  circulate  14  gal.  of  cooling  water  per  unit  per  minute. 
Each  transformer  is  provided  with  a  ratchet-driven  wheel 
base  as  shown  in  the  illustration  and,  besides  this,  with  a 
very  complete  equipment  of  thermometers,  gages  and  signal 
apparatus  for  recording  the  temperature  and  oil  level  in  the 
transformers.    The  total  weight  of  each  unit  is  31  tons,  the 


■367O-KVA   TRANSFORMER 


FIG.  8 WATER-JET  LIGHTNING  ARRESTER         FIG.    9 HORN- 


;ap  lightxixc 


ARRESTER 


of  100,000  volts  between  the  high-tension  winding  and  the 
core  and  of  20,000  volts  between  the  low-tension  winding 
and  the  core  for  a  period  of  fifteen  minutes  each. 

A  view  of  the  transformers  is  shown  in  Figs.  7  and  14. 


core  and  windings  weighing  18  tons  and  the  tank  with  oil 
13  tons. 

Switches  and  Lightning  Arresters 
Each  generator  is  provided  with  an  automatic  oil  circuit- 


The  core  type  is  of  especial  interest,  as  this  design  of  trans--  breaker,  which  is  located  in  the  generating  station.  The 
former  has  never  been  attempted  in  this  country  for  such  connections  from  this  switch  to  the  switch  house  consist 
large  sizes.     The  tanks  ;  re  unusually  substantial,  being  of      of  four  three-conductor,  lead-covered  cables  for  each  unit, 
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a  tunnel  being  provided  through  which  the  cables  are  run. 
In  the  switch  house  (Fig.  15)  the  cables  are  again  united 
and  connected  through  oil  switches  to  two  sets  of  .low-ten- 
sion busbars  and  to  the  step-up  transformers.  The  local 
power  is  taken  from  these  buses,  which  can  be  tied  together, 
if  desired,  by  means  of  a  tie  switch  provided  for  this  pur- 
pose.    An  automatic   oil   switch   is  provided  on  the  high- 


FIG.     10 SWITCH     COMPARTMENTS 

tension  side  of  each  transformer  group,  this  as  well  as 
the  corresponding  low-tension  transformer  switch  being 
equipped  with  differential  relays.  A  set  of  50,000-volt  trans- 
fer buses  (Fig.  12)  with  transfer  switches  of  the  oil-break 
type  are  installed,  and  each  of  the  four  present  outgoing 
50,000-volt  lines  is  equipped  with  automatic  oil  switches,  as 
are  also  all  local  10,000-volt  circuits.  The  system  of  con- 
nections is  very  flexible,  and  it  is  possible  for  each  gen- 
erator, with  or  without  voltage  transformation,  to  supply 
energy  for  any  number  of  outgoing  lines  and  to  operate 
independently  of  the  other  generators.  In  this  manner  the 
installation  can  be  divided  into  several  systems  independent 
of  each  other,  insuring  an  increased  reliability  and  safety. 
The  outgoing  lines   are  provided   with  choke  coils   and 


(Fig.  10),  the  different  phases  being  inclosed  in  cells  and 
compartments  to  minimize  the  danger  of  short-circuits  and 
of  accidentally  coming  in  contact  with  the  live  parts  of  the 
system.  The  low-tension  buses  are  made  of  copper  bars 
and  the  high-tension  buses  of  copper  pipes,  both  being  bare 
and  mounted  on  substantial  insulation.  The  buses  are  also 
provided  with  expansion  joints  to  prevent  insulator  break- 


FIG.    12 HIGH-TENSION    BUSBAR    STRUCTURE 

ages  due  to  expansions  or  contractions  of  the  buses  caused 
by  temperature  variations. 

The  two  control  switchboards  are  located  in  the  center 
of  the  switch  house.  One  board  contains  the  instruments 
and  control  devices  for  the  generator  circuits,  while  the 
other  is  for  the  control  of  the  transformer  circuits  and  the 
outgoing  lines.  They  are  of  marble  and  arc  made  in  ac- 
cordance with  the  usual  bench-type  construction,  as  shown 
in  Fig.  11.  A  separate  deck  containing  a  very  complete 
equipment  of  signal  apparatus  is  also  provided,  as  shown 
in  the  illustration. 

The  design  and  the  mounting  of  the  oil  switches  are  such 
that  the  oil  tanks  can  easily  be  lowered,  thus  effecting  a 
simple  means  of  inspecting  the  contacts  without  dismount- 


FIG.    II CENTRAL  SWITCHBOARD  AND  SIGNAL   BOARD 

double  lightning  protective  devices.  These  consist  of  double 
horn-gap  arresters  with  shunted  oil  resistors  and  series- 
connected  water  resistors,  multigap  and  water-jet  arresters, 
as  shown  in  Fig.  8.  Besides  these,  choke  coils  and  horn- 
gap  arresters  are  also  inserted  on  the  high-tension  side  of 
each  transformer  between  each  phase  and  the  neutral  point. 
The    switch    structure    is    of    the    inclosed    construction 


FIG.     [3— OIL    SWITCHES    FOR    5600-VOLT    CIRCUITS 

ing  the  switch  or  emptying  the  oil.  For  the  larger-type 
switches,  as  shown  111  Fig.  13,  where  the  tanks  are  too 
heavy  to  permit  being  lifted  by  hand,  a  special  truck  is  pro- 
vided, which  can  be  pushed  in  under  the  tank.  It  is  pro- 
vided with  a  table  which  can  be  raised  or  lowered  either 
manually  by  a  ratchet  or,  for  the  largest  breakers,  elec- 
tricallv  bv  means  of  motor  drive.    When  the  tank  has  been 
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lowered  and  removed  from  the  cell,  the  contacts  are  left 
exposed  for  examination.  This  construction  is  also  of  great 
advantage  when  oil  is  to  be  changed  in  that  the  tanks  can 
be  moved  on  the  truck  to  the  oil  room  and  the  filling  done 
there. 

Some  of  the  switches  are  equipped  with  series  resistors 
in  each  phase,  arranged  in  such  a  manner  that  when  closing 
_  ,\  the    switch    the    po- 

tential is  first  limit- 
ed to  its  half  value. 
This  eliminates  cur- 
rent rushes,  which 
otherwise  take  place, 
as,  for  example, 
when  switching  in  a 
transformer  bank, 
before  the  magnetic 
circuit  has  had  time 
to  be  normally  satu- 
rated. For  this  rea- 
son oil  switches  with 
series  resistors  are 
to  be  recommended 
especially  for  low 
frequencies  where 
transformers  with  a 
relatively  high  satu- 
ration have  been  se- 
lected. Such  switches 
are  also  of  great 
value  for  holding 
down  the  voltage 
when  switching  in 
long  transmission 
lines  or  extensive 
cable  systems.  All 
shell  the  resistances  are 
mounted  inside  the 
switches  and  for  the 
largest  sizes  the  arrangement  is  such  that  the  resistance  is 
connected  in  the  circuit  only  during  the  time  of  operation 


-TRANSFORMER 
REMOVED 


FIG.   15 SECTION   AT  SWITCH    HOUSE 

while  it  is  entirely  disconnected  from  the  circuit  whether 
the  switch  is  normally  in  the  closed  or  the  open  position. 

Transmission   Lines 

The  outgoing  50,000-volt  transmission  lines  consist  of  a 
41-mile  double-circuit  line  to  the  city  of  Gothenburg;  a 
20-mile  branch  line  from  the  town  of  Lilla  Edet,  on  this 


line,  to  the  city  of  Alingsas,  and  a  45-mile  double-circuit 
line  from  the  power  station  at  Trollhattan  to  the  city  of 
Skara,  with  a  single  circuit  continuing  for  another  9  miles 
to  the  city  of  Skofde.  All  the  circuits  are  supported  on 
steel  towers  of  the  flexible  construction,  approximately  two 
strain  towers  being  installed  per  mile. 

The  line  to  Gothenburg  is  of  a  very  substantial  construc- 
tion, the  tower  to  the  left  in  Fig.  16  illustrating  one  of  the 
strain  towers  for  this  line,  while  the  flexible  towers  are  of 
the  A-frame  construction.  The  normal  span  for  this  line 
is  600  ft.,  the  six  line  conductors  being  of  stranded  copper 
of  a  size  equivalent  to  No.  00  B.  &  S.  The  ground  wire 
consists  of  a  No.  0  steel  cable  supported  on  an  upright  ex- 
tension of  the  towers.  The  strain  towers  have  a  normal 
height  of  48  ft.,  weighing  6300  lb.,  while  the  flexible  towers 
are  52  ft.  high  and  weigh  3500  lb.  each.  The  insulators  on 
the  strain  towers  are  of  the  pin  type  and  on  the  flexible 
towers  of  the  suspension  type.  All  the  towers  are  provided 
with  concrete  foundations. 

The  lines  between  Trollhattan  and  the  city  of  Skara  and 
the  line  between  Lilla  Edet  and  the  city  of  Alingsas  employ 
a  much  lighter  line  construction.  Both  are  of  the  double- 
circuit  type,  the  span  of  the  former  being  550  ft.  and  that 
o{  the  latter  600  ft.  The  conductors  are  equivalent  to  No.  2 
B.  &  S.  stranded  copper  cable  and  the  ground  wire  consists 
of  a  No.  0  steel  cable.  The  strain  towers  of  both  lines 
weigh    5000   lb.    each   and   have   a   height   of   48   ft.     The 


FIG.     l6 TRANSMISSION    LINES    ENTERING    SUBSTATION 

flexible  towers  of  the  first  line  have  a  height  of  47  ft., 
weighing  2200  lb.,  while  for  the  second  line  they  are  52  ft. 
high  and  weigh  2600  lb.  Pin  insulators  have  also  been  used 
on  the  strain  towers  and  suspension  insulators  on  the  flex- 
ible towers  on  these  lines.  The  design  of  a  strain  tower  for 
these  two  lines  is  shown  to  the  right  in  Fig.  16. 

The  line  between  the  cities  of  Skara  and  Skofde  is  only 
single-circuit  and  the  construction  is  very  light.  The  normal 
span  is  450  ft.  and  the  conductors  are  of  hard-drawn  cop- 
per equivalent  to  No.  5  B.  &  S.  and  the  steel  ground  wire 
is  also  equivalent  to  No.  5  B.  &  S.  The  strain  towers  for 
this  line  are  41  ft.  high  and  weigh  2600  lb.,  while  the  flexible 
towers  are  47  ft.  high  and  weigh  1300  lb.  The  insulators 
are  of  the  pin  type.  For  all  the  10,000-volt  local  dis- 
tributing lines  wood  or  steel  poles  with  pin  insulators  are 
exclusively  used. 

The  engineering  and  design  in  connection  with  this  de- 
velopment have  been  done  by  the  government  engineers  un- 
der the  supervision  of  Mr.  Torsten  Holmgren,  who  is  now 
the  chief  engineer  and  general  manager  of  the  plant.  The 
electrical  equipment,  with  a  few  exceptions,  has  been  fur- 
nished by  the  Allmanna  Svenska  Elektriska  Aktiebolaget 
(the  General  Swedish  Electrical  Company),  of  Westeras, 
Sweden. 
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The  Planning  of  a  Large  Modern  Steam  Generating 
Station 

During  an  address  given  at  a  joint  meeting  of  engineer- 
ing societies  in  Chicago  on  Dec.  23  Mr.  W.  L.  Abbott,  chief 
operating  engineer  of  the  Commonwealth  Edison  Company, 
gave  some  interesting  information  about  the  considerations 
that  influenced  the  location  and  design  of  the  new  North- 
west station  of  the  Commonwealth  Edison  Company,  and 
also  some  facts  about  the  equipment  of  this  large  and  moa- 
ern  generating  plant. 

In  determining  the  selection  of  a  site  for  a  modern  steam 
generating  station  in  a  large  city,  the  dominant  factors  are 
the  ones  involved  in  the  economical  handling  and  utilization 
of  coal.  The  cost  of  the  fuel  exceeds  all  other  operating 
costs  combined,  and  as  the  consumption  of  fuel  is  in  the 
ratio  of  two  to  three,  depending  upon  whether  the  station  is 
operating  condensing  or  non-condensing,  it  appears  that  un- 
less the  coal  consumption  is  to  be  increased  50  per  cent  the 
station  must  be  located  near  an  abundant  supply  of  con- 
densing water.  This  is  the  first  specification  for  a  steam 
power-station  location. 

If  $1.70  a  ton  be  assumed  as  the  average  price  of  steam 
coal  in  Chicago  f.o.b.  cars  and  it  is  further  assumed  that 
60  cents  a  ton  be  the  cost  of  cartage  from  the  railroad  to 
the  power  station,  it  appears  that  unless  the  cost  of  fuel  is 
to  be  increased  very  materially,  the  generating  plant  must 
be  located  adjacent  to  a  railroad,  and  preferably  on  a  rail- 
road which  brings  the  coal  to  the  city.  Therefore,  the  de- 
termining factor  of  second  importance  is  that  of  railroad 
facilities. 

Desirable  power-house  sites  are  hard  to  find  in  a  large 
city.  When  a  satisfactory  location  is  found  it  is  advisable 
to  provide  for  a  large  installation.  At  the  time  the  North- 
west station  in  Chicago  was  to  have  been  started  (that  is, 
the  winter  of  1911-12)  the  maximum  load  on  the  system 
was  about  200,000  kw,  while  the  indication  was  that  for  a 
number  of  years  the  future  increase  would  be  at  about  the 
average  rate  of  15  per  cent.  Accordingly  acreage  sufficient 
to  accommodate  two  generating  stations  of  120,000  kw  eacli 
was  sought,  although  it  was  not  the  intention  to  install  ma- 
chinery of  this  rating  at  the  beginning. 

Acreage   Required  for  240,000-Kw  Plant 

The  next  step  was  to  consider  what  acreage  is  required 
to  accommodate  a  generating  equipment  of  240,000  kw. 
Experience  has  shown  that  such  a  power  house  supplying 
a  diversified  metropolitan  load  will  at  some  seasons  of  the 
year  be  operated  at  a  load-factor  of  50  per  cent.  For  a 
240,000-kw  installation  this  will  require  a  daily  coal  sup- 
ply of  something  over  4000  tons,  or  about  100  carloads.  To 
make  a  moderate  allowance  for  the  uncertainties  of  freight 
traffic  over  a  distance  of  200  miles,  provision  should  be 
made  for  storing  on  the  property  at  least  three  days'  supply 
of  loaded  cars  and  one  day's  output  of  empty  cars,  amount- 
ing altogether  to  400  cars,  and  this  will  require  4  miles  of 
storage  tracks.  Further,  to  protect  its  customers,  an  elec- 
tric-service company  should  have  on  hand  a  reserve  of  at 
least  ninety  days'  supply  of  coal.  For  the  generating  sta- 
tion or  stations  under  consideration  this  would  amount  to 
about  350,000  tons. 

The  240,000-kw  station,  or  two  120,000-kw  stations,  to- 
gether with  storage  tracks,  storage  coal  piles  and  switch 
tracks,  will  require  about  50  acres  of  ground,  but  after  allow- 
ing for  convenient  spacing,  parking  and  recreation  grounds 
it  will  be  found  that  the  total  space  required  for  such  a  plant 
and  all  that  goes  with  it  is  not  less  than  j$  acres,  the  greater 
part  of  which  is  for  receiving,  storing  and  handling  coal. 
Thus  ample  acreage  is  the  third  important  factor  in  de- 
termining the  location  of  the  generating  station  under  con- 
sideration. 

The  fourth  consideration  is  a  factor  which  in  the  earlier 
days  of  the  electric-service  industry  was  put  first,  and  that 


is  the  nearness  of  the  generating  station  to  the  center  of 
the  load. 

Taking  into  account  these  four  factors,  Mr.  Abbott  ex- 
hibited a  map  to  show  why  the  site  of  the  Northwest  sta- 
tion on  the  North  Branch  of  the  Chicago  River,  in  the 
neighborhood  of  California  Avenue  and  Roscoe  Street,  was 
selected  as  the  best  that  could  be  obtained.  This  site  con- 
sists of  one  tract  of  55  acres  and  another  of  40  acres.  These 
two  tracts  are  separated  by  streets  and  dwelling  houses,  but 
are  connected  by  the  company's  private  elevated  electric 
railway  built  on  a  right-of-way  which  was  purchased.  On 
the  eastern  side — the  one  bordering  the  river — it  is  planned 
to  erect  eventually  two  power  stations.  One  of  these  is 
now  partly  built,  the  initial  equipment  of  two  20,000-kw 
units  being  in  operation.  It  may  be  remarked  here  that 
the  Northwest  station  has  been  described  in  several  articles 
published  in  the  Electrical  World,  the  latest  being  that  by 
Prof.  H.  H.  Norris  in  the  issue  of  Oct.  5,  1912. 

The  speaker  described  the  station,  stating  that  about  two- 
thirds  of  the  first  station  has  been  completed,  although  only 
one-third  of  the  equipment  has  been  installed.  He  devoted 
considerable  attention  to  the  coal-handling  equipment.  If 
the  incoming  coal  cars  have  drop  bottoms,  the  unloading  is 
done  quickly  by  opening  the  drops.  If  a  car  does  not  have 
a  drop  bottom,  it  is  unloaded  at  a  cost  of  2  cents  a  ton  by  a 
2-yd.  clamshell  bucket  operated  from  an  overhead  crane. 
In  its  passage  through  the  boiler  house  the  coal  is  handled 
on  five  different  levers  and  in  nine  operations,  but  at  no 
point  is  it  necessary  to  use  manual  labor. 

Two  types  of  boilers  are  used  at  the  Northwest  station, 
one  with  a  vertical  pass  for  the  hot  gases  and  one  with  a 
horizontal  gas  pass.  The  purpose  of  using  the  two  types  is 
to  give  them  a  thorough  test  to  determine  which  is  the  bet- 
ter, with  the  idea  of  insuring  practically  perfect,  therefore 
practically  smokeless,  combustion. 

Each  boiler  should  be  able  to  generate  30,000  lb.  of  steam 
an  hour,  and  this  will  require  a  rate  of  coal  burning  of 
4500  lb.  an  hour  under  each  boiler.  This  means  that  in 
each  second  of  time  300  cu.  ft.  of  air  passes  through  the 
grate.  With  sixty  boilers,  all  running  at  the  maximum  rate, 
the  amount  of  air  entering  the  grates  each  minute  would  be 
over  1,000,000  cu.  ft.  To  avoid  unpleasant  drafts  of  cold 
air  in  winter  provision  is  made  to  admit  air  directly  under 
the  grates  from  the  train-shed  below. 

The  20,000-kw  vertical  turbo-generators  at  the  Northwest 
station  are  spaced  44  ft.  apart,  whereas  the  12,000-kw  units 
at  Fisk  Street  are  on  41-ft.  centers.  The  steam  turbines  are 
six-stage  machines  and  each  one  has  7392  buckets.  The 
outside  diameter  of  the  sixth  wheel  is  13  ft.  2  in.  and  it  has 
a  peripheral  velocity  of  over  500  ft.  a  second,  or  about  6 
miles  a  minute.  The  guaranteed  steam  consumption,  with 
steam  at  250  lb.  pressure  and  100  deg.  superheat,  is  14  lb. 
per  kw-hr.  at  loads  of  10,000  kw  and  20.000  kw,  and  13  45 
lb.  at  a  load  of  15,000  kw. 

Comparison  of  Steam  Turbines  and  Reciprocating 
Engines 

Mr.  Abbott  devoted  considerable  time  to  an  explanation 
of  why  the  steam  turbine  is  more  efficient  than  recipro- 
cating engines,  and  he  gave  curves  showing  a  comparison 
of  the  expansions  between  steam  cylinders  and  steam  tur- 
t'roni  175  lb.  absolute  pressure  to  2.5  lb.  absolute  pres- 
sure. With  the  increased  ratio  of  expansion  which  is  ob- 
tained in  the  turbine  the  importance  of  low  vacuums  is 
much  greater  with  the  turbine  than  with  the  engine.  Steam 
can  be  expanded  from  200  lb.  down  to,  say,  50  lb.  pressure 
more  economically  in  a  steam  cylinder  than  it  can  through 
the  blades  of  the  first  stages  of  a  turbine;  but  the  loss 
through  the  low-pressure  cylinder  in  the  compound  engine 
is  so  great  that  the  combined  efficiency  of  all  the  stages  of 
the  steam  turbine  is  much  better  than  is  the  combined 
efficiency  of  the  two  or  more  cylinders  of  a  compound  re- 
ciprocating  engine. 
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In  the  20,000-kw  units  at  Northwest  station  the  weight 
of  the  steam  end  of  the  turbine  is  200  tons  and  of  the 
generator  230  tons,  making  a  total  weight  of  430  tons,  of 
which  100  tons  is  in  the  revolving  elements. 

The  generator  mounted  above  the  turbine  is  of  the  re- 
volving-field type  and  generates  25-cycle,  three-phase  cur- 
rent at  a  pressure  of  4500  volts,  which  is  stepped  up  by 
transformers  to  9000  volts.  The  revolving  field  has  four 
poles  and  weighs  52  tons.  The  armature  is  star-wound  and 
has  a  continuous  rating  of  2570  amp  per  phase. 

Forced  ventilation  is  used  for  the  generator.  Although 
the  efficiency  of  the  machine  is  high,  yet  because  of  the 
large  amount  of  energy  transformed  the  heat  evolved  by 
each  generator  is  equal  to  that  resulting  from  the  perfect 
combustion  each  hour  of  270  lb.  of  coal  of  the  quality  used 
in  the  boiler  room. 

At  the  Northwest  station  the  additional  reactance  needed 
in  the  generator  circuits  to  prevent  surging  is  introduced 
by  the  auto-transformers,  which  raise  the  emf  from  the 
machine  voltage  of  4500  to  the  system  voltage  of  9000. 
These  transformers  are  installed  in  a  separate  building. 

In  conclusion  Mr.  Abbott  said:  "The  generating  station 
just  described  is  the  most  modern  in  existence  and  was 
designed  by  engineers  who  have  been  engaged  all  their  lives 
in  designing  power  houses  and  power-house  equipment.  No 
expense  was  spared  to  make  this  installation  the  last  word 
in  the  art  of  converting  the  energy  of  coal  into  electrical 
energy.  The  station  was  designed  for  six  units,  two  of 
which  were  to  be  included  in  the  first  installation  and  the 
remaining  four  to  follow  soon  thereafter,  so  that  the  sta- 
tion when  completed  would  contain  a  symmetrical,  up-to- 
date  equipment  of  the  largest  size  and  highest  efficiency ; 
but — alas  for  the  best-laid  plans  ! — between  the  time  that 
the  plans  were  finished  and  the  completion  of  the  initial 
equipment  as  great  strides  were  made  in  the  art  as  had 
been  made  during  any  period  of  equal  length  in  its  history. 
The  Northwest  station  is  doing  all  that  was  expected  of  it, 
but  within  a  little  more  than  a  year  from  the  time  it  was 
put  into  service  its  equipment  will  be  eclipsed  by  an  installa- 
tion at  Fisk  Street  of  larger  and  more  efficient  boilers  and 
larger  and  more  efficient  turbines.  The  indications  now 
are  that  the  equipment  which  will  be  installed  at  the  North- 
west station  in  the  future  will  be  of  an  entirely  different 
type  from  that  now  in  use  there,  and  we  may  even  hope  that 
it  will  show  as  great  an  improvement  over  the  newer  Fisk 
Street  turbines  as  those  are  expected  to  do  over  the  ma- 
chines we  have  discussed  to-night." 

Discussion 

Mr.  Bion  J.  Arnold  spoke  of  the  Northwest  station  as  a 
great  engineering  achievement.  Chicago  has  led  in  central- 
station  design  because  of  the  broad  conception  exhibited  in 
the  management  of  its  electric-service  utilities,  the  engineer- 
ing talent  of  the  company  and  the  ability  of  the  consulting 
engineers.  Mr.  Arnold  referred  to  the  increase  in  thermal 
efficiency  of  power  stations,  which  he  said  had  now  reached 
about  10  per  cent  in  the  case  of  modern  10,000-kw  units. 
In  one  New  York  station  with  reciprocating  engines  and 
low-pressure  exhaust-steam  turbines  this  figure  has  reached 
something  over  1 1  per  cent,  and  very  likely  the  Northwest 
station  will  do  as  well.  Another  feature  of  the  Northwest 
station  praised  by  Mr.  Arnold  is  its  simplicity.  The  speaker 
made  the  interesting  statement  that  the  New  York  Edison 
Company  is  now  contemplating  taking  over  one  or  both  of 
the  generating  stations  of  the  New  York  Central  Railroad 
used  for  supplying  electricity  to  its  New  York  City  ter- 
minal, the  arrangement  being  that  the  railroad  company 
shall  buy  its  electrical  energy  from  the  electric-service  com- 
pany, the  latter  operating  the  existing  generating  stations 
of  the  railroad  company. 

G.  T.  Seely,  assistant  general  manager  of  the  Chicago 
Elevated  Railways,  commented  on  the  fact  that  the  pro- 
tected third-rail   used   in   the   Commonwealth   Edison   Com- 


pany's private  elevated  railway  is  the  only  contact  rail  of 
that  type  of  which  use  is  made  in  this  part  of  the  country. 
One  gentleman  asked  what  precautions  had  been  taken 
to  protect  the  very  large  storage  piles  of  coal  from  spon- 
taneous combustion.  Mr.  Abbott  said  that  he  knew  of  noth- 
ing that  would  absolutely  prevent  all  danger  of  spontaneous 
combustion  of  coal  in  large  storage  piles  unless  it  be  the 
use  of  coal  in  large  sizes.  Screenings  in  large  piles  are 
almost  sure  to  take  fire  in  warm  weather,  and  this  is  a  con- 
tingency that  must  be  anticipated  and  guarded  against. 


Demagnetization    and    Recovery    of    Permanent 
Magnets 

By  Shiro  Sano 

It  is  a  well-known  fact  that  a  permanent  magnet  loses 
considerable  of  its  attractive  force  when  it  receives  a  me- 
chanical blow.  However,  it  is  not  quite  so  well  known  that 
the  magnet  may  recover  its  magnetic  force,  fully  or  partly 
at  least,  according  to  its  magnetic  conditions,  when  it  is 
given  a  certain  mechanical  treatment. 

The  writer  has  performed  a  series  of  experiments  with 
a  view  to  ascertaining  more  or  less  quantitatively  the  effect 
of  mechanical  mistreatment  upon  the  demagnetization  of  a 


FIG.      I FLUX     DISTRIBUTION 

IN     HORSESHOE    MAGNET 


FIG.        2 ARRANGEMENT        FOR 

MEASURING      MAGNETIC      FLUX 


permanent  magnet  and  its  recovery  therefrom.  A  standard 
form  of  a  horseshoe  magnet,  such  as  is  used  in  the  ordinary 
telephone  signaling  generator,  was  taken  as  the  sample  for 
experimentation.  It  was  about  5  in.  long,  y±  in.  wide,  ;Hs  in. 
thick,  and  the  two  legs  were  separated  by  i}4  in.  and  had 
a  soft-iron  armature  or  keeper  2.5  in.  long,  24  in-  wide  and 
yi  in.  thick. 

The  first  experiment  consisted  in  measuring  the  effect 
upon  the  magnetic  force  of  the  magnet  of  rubbing  the 
armature  on  the  surface  of  the  magnet  in  the  direction  of 
the  arrow-head,  as  shown  in  Fig.  1.     This  experiment  was 

TABLE    I RESULTS    OF    TEST    ON    PERMANENT    MAGNET 
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performed  in  order  to  ascertain  the  effect  produced  in  con- 
structing the  magnet  generator  where  the  magnets  usually 
are  magnetized  first  and  then  inserted  in  their  place,  dur- 
ing which  process  they  are,  incidentally,  rubbed  upon  by  the 
pole-pieces  of  the  generator. 

In  order  to  measure  the  magnetic  force  of  the  magnet 
the  apparatus  shown  in  Fig.  2  was  used.  This  consists  of 
a  coil  made  up  of  a  bundle  of  fine  wires  inserted  inside  the 
horseshoe  magnet.  The  two  terminals  of  the  coil  are  con- 
nected through  a  switch  to  a  ballistic  galvanometer.  A 
quick  withdrawal  of  the  coil  from  inside  the  magnet  will 
produce  a  throw  on  the  ballistic  galvanometer,  thus  giving 
a  measure  of  the  flux  cut  by  the  motion  of  the  coil.     The 
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throw  of  the  galvanometer  will,  therefore,  represent  the 
magnetic  force  of  the  magnet.  At  first  sight  this  may  seem 
rather  a  crude  way  of  measuring  the  flux,  but- experience 
shows  that  it  is  more  reliable  than  it  appears.  The  throw 
of  the  galvanometer  was  first  measured  with  the  magnet 
magnetized  initially  by  a  powerful  magnetomotive  force. 
The  results  of  the  first  experiment  are  given  in  Table  I. 
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FIG.   3 — CURVE   SHOWING  RESULTS   OF    TABLE    I 

By  this  table  it  is  seen  that  the  strength  of  the  magnet  is 
considerably  lowered  by  rubbing  it  with  the  armature  when 
the  degree  of  magnetization  is  high,  while  it  is  not  af- 
fected so  much  when  the  degree  of  magnetization  is  already 
lowered.  Thus,  in  the  first  stroke,  the  magnetic  force  was 
lowered  approximately  25  per  cent,  while  from  the  thirty- 
third  to  the  sixty-third  stroke  the  percentage  throw  of  the 
galvanometer  decreases  only  from  51.6  to  50.8,  a  com- 
paratively  small   amount. 

The  second  experiment  consisted  in  sliding  the  keeper 
upon  the  side  of  the  magnet  first  in  one  direction  and  then 
in  the  opposite  direction.  The  magnet  was  first  subjected  to 
the  action  of  a  very  powerful  mmf  about  20,000  ampere- 
turns  being  applied  to  the  whole  magnetic  circuit.  The 
throw  of  the  galvanometer  was  noted  before  any  rubbing 
was  done  and  after  each  positive  and  negative  stroke.  By 
positive  stroke  is  meant  the  sliding  of  the  keeper  in  the 
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FIG.  4 — CURVE  SHOWING  RESULTS   OF  TABLE   II 

direction  shown  by  the  arrow-head  and  by  the  negative  in 
the  opposite  direction.     The  results  are  seen  in  Table  II. 

It  will  be  noted  that  the  first  positive  stroke  decreased 
the  throw  of  the  galvanometer  from  68  to  50.51  and  the 
next  negative  stroke  increased  it  to  51.5;  that  is.  the  nega- 
tive stroke  restored  a  very  small  amount  of  the  magnetic 
force.     From  the  sixth  reading  on,  however,  the  recovery 


of  magnetic  force  due  to  negative  rubbing  was  well- 
nigh  complete. 

To  account  for  these  phenomena  the  writer  offers  the 
following  explanation :  With  the  keeper  in  the  position 
shown  in  Fig.  1,  a  pole  of  opposite  polarity  would  be  set 
up  at  each  end.  If  we  consider  the  keeper  as  an  inde- 
pendent magnet,  then  the  flux  produced  by  it  will  be  set 
up  as  shown  in  the  dotted  lines,  whereas  the  main  flux  is 
directed  as  shown  in  full  line.  Evidently,  toward  the  open 
end  of  the  magnet  the  two  fluxes  are  opposed  to  each 
other,  while  toward  the  closed  end  they  assist  each  other. 
If,  now,  the  keeper  be  moved  in  the  direction  shown,  the 
oppositely  directed  fluxes  produced  by  the  keeper  will  ex- 
tend gradually  over  all  the  magnet  and  will  result  in 
weakening  it.  if.  on  the  other  hand,  the  keeper  be  moved 
in  the  opposite  direction,  away  from  the  closed  end,  the 
local  flux,  directed  in  the  same  sense  as  the  main  flux,  will' 
gradually  extend  over  the  whole  length,  while  the  oppo- 
sitely directed  flux  will  be  eliminated. 

The  reason  the  demagnetization  is  so  severe  when  the 
magnet  is  highly  magnetized  and  rather  feeble  when  the 
magnet  has  been  demagnetized  is  because  in  the  first  case 

TAHLE    II RESULTS    OF    RESTORATIVE    TEST 
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the  magnet  is  well  saturated,  and  consequently  a  little  de- 
crease in  flux  will  have  a  correspondingly  great  decrease 
in  magnetizing  force,  while  in  the  second  case  the  magnet 
is  not  saturated,  and  hence  a  decrease  in  flux  will  cause 
a  proportional  decrease  in  the  strength  of  the  magnet. 
The  answer  to  the  question  as  to  why  the  recovery  of 
magnetic  force  is  slight  when  the  magnet  is  near  satura- 
tion seems  to  be  that  a  little  decrease  in  flux  by  positive 
rubbing  will  correspond  to  a  large  decrease  in  strength,  and 
when  the  magnetic  force  is  enfeebled  once  for  all,  the  nega- 
tive rubbing,  however  repeated,  cannot  force  the  flux  to. 
return  to  a  value  near  saturation. 


Fuel-Oil  Engines 

At  the  recent  annual  meeting  of  the  American  Society  of 
Agricultural  Engineers  in  Chicago,  Prof.  C.  F.  Hirshfeld. 
of  Cornell  University,  delivered  a  scholarly  address  on 
"The  Principles  of  Fuel-Oil  Engines."  Beginning  with 
the  fundamentals  of  vaporization,  the  speaker  summarized 
the  chemistry  of  fuel  combustion  in  oil  engines.  He  sur- 
veyed the  latest  researches  in  this  rather  complicated  sub- 
ject and  as  a  practical  conclusion  laid  great  stress  on  the 
importance  of  fine  spraying  in  any  fuel-oil  engine.  This 
fine  spraying  may  bring  difficulties  of  its  own  in  its  train. 
and  Prof.  Hirshfeld  devoted  considerable  time  to  a  con- 
sideration of  the  use  of  water  vapor  as  a  corrective,  par- 
ticularly in  the  case  of  kerosene  engines.  The  peculiar 
phenomena  observed  upon  mixing  kerosene  and  water  in 
internal-combustion  engines  were  discussed  at  some  length. 
One  interesting  observation  made  was  that  the  Diesel  en- 
gine is  nothing  but  an  internal-retort  engine  working  with- 
out water.  The  speaker  thinks  there  is  no  question  that  the 
Diesel  engine  is  the  most  nearly  perfect  type  of  oil  engine 
in  existence. 

Mr.  John  A.  Secor,  of  the  M.  Rumely  Company,  discussed 
the  paper.  He  spoke  of  the  growing  scarcity  of  gasoline  as 
a  fuel  for  internal-combustion  engines.  Fortunately,  how- 
ever, kerosene  is  available,  and  in  many  respects  it  is  an 
ideal  fuel.  Mr.  Secor  thought  the  Diesel  engine  unreliable,, 
at  least  for  agricultural  work. 
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Central  Station  Management 


Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among  Successful  Utilities 


Electricity  for  Farms  in  the  Blue  Grass 

The  farm  as  a  user  of  central-station  energy  is  being 
uncovered  by  the  Kentucky  Utilities  Company,  of  Lexing- 
ton, which  operates  in  a  large  part  of  the  Blue  Grass 
section  of  the  State.  It  has  secured  franchises  for  string- 
ing its  wires  in  a  number  of  counties  adjoining  Fayette, 
which  contains  Lexington,  and  is  preparing  to  go  after 
farm  business  in  earnest.  Not  only  is  the  company  secur- 
ing contracts  for  lighting  residences  and  barns  but  it  is  also 
wiring  farm  property  so  as  to  enable  agricultural  ma- 
chinery, of  which  the  modern  farm  has  a  large  array,  to 
be  operated  electrically.  A  number  of  farmers  had  already 
bought  gasoline  engines  with  which  to  generate  power  for 
their  corn  shredders,  feed  choppers  and  the  other  equip- 
ment in  their  barns,  and  the  opportunity  to  substitute  the 
more  satisfactory,  convenient  and  economical  service  of 
the  central  station  is  being  embraced  with  enthusiasm. 
Among  the  large  estates  which  have  contracted  with  the 
Kentucky  Utilities  Company  for  service  for  the  purposes 
indicated  is  that  of  Clarence  Lebus,  president  of  the  Burley 
Tobacco  Society  and  one  of  the  leading  figures  in  Kentucky 
agriculture. 

Reduction  of  Rates  in  St.  Louis 

Following  its  reduction  of  rates  effective  on  Dec.  1,  1912, 
the  Union  Electric  Light  &  Power  Company  of  St.  Louis 
sent  a  circular  letter  to  its  commercial  customers  asking 
them  to  fill  out  an  inclosed  card  if  they  wished  to  take 
advantage  of  the  new  commercial  rate  schedule  provided 
that  the  net  rate  accruing  thereunder  was  not  higher  than 
under  the  existing  contract.  During  the  month  of  De- 
cember about  7000  responses  were  received.  In  about  90 
per  cent  of  the  cases  so  far  reported  the  consumer  has  been 
materially  benefited  by  the  new  rates.  The  matter  has  been 
handled  in  this  way  because  there  are  several  different 
schedules,  and  the  customer's  consumption  is  taken  for  a 
year  and  figured  on  the  basis  of  the  various  schedules  to 
ascertain  which  is  the  most  beneficial  to  him.  The  company 
announces  that  it  will  continue  its  policy  of  rate  reductions 
from  time  to  time  as  conditions  warrant,  and  patrons  will 
always  have  the  benefit  of  these  reductions  regardless  of 
existing  agreements. 

Stimulating    Popular   Interest    in    Ornamental 
Lighting 

Since  the  Bay  City  (Tex.)  central  station  was  acquired 
by  the  Emanuel  syndicate  of  Dayton,  Ohio,  several  months 
ago,  efforts  have  been  directed  toward  improving  the  local 
standard  of  street  illumination.  To  this  end  the  local  man- 
ager, Mr.  W.  C.  Duncan,  recently  succeeded  in  getting  the 
Business  Men's  League  of  Bay  City  to  hold  a  banquet  to 
boost  the  installation  of  a  new  system  of  ornamental  tung- 
sten-post lighting.  In  the  banquet  room,  as  the  accom- 
panying illustration  shows,  the  central-station  company 
erected  one  of  the  five-lamp  standards  which  it  proposed  to 
install  in  the  downtown  section,  and  this  actual  demon- 
stration created  the  greatest  interest  among  the  leading 
citizens  of  the  community  who  were  present  at  the  meeting, 
usiastic  speeches  were  made,  and  the  next  evening  the 
>>uncil  took  the  matter  up  for  discussion. 


Later  the  Bay  City  company  scored  another  popular  hit 
by  transferring  this  sample  post  from  the  banquet  room  to 
the  interior  of  the  post  office.  This  building  is  owned 
by  a  man  who  rented  the  room  to  the  government  seven 
years  ago,  when  rents  were  low,  on  a  ten-year  lease,  to  be 
heated,  lighted  and  kept  in  repairs  for  the  sum  of  $200  per 
year.     Buildings  are  now  renting  on  each  side  of  the  post 


KANQUET    ARRANGED    TO    STIMULATE     ORNAMENTAL     LIGHTING 

office  for  $50  to  $60  a  month.  Consequently  the  owner  does 
not  feel  like  spending  more  money  in  improvements.  The 
public  as  a  whole  was  suffering,  as  it  was  almost  impossible 
to  see  the  combination  on  one's  lock  box  by  the  aid  of  the 
two  2-cp  lamps  which  were  depended  upon  for  lighting  the 
space,  25  ft.  by  80  ft.  The  sample  post  lamps  now  furnish 
a  degree  of  illumination  over  the  entire  lock-box  area  that 
is  brilliant  by  comparison  with  the  former  conditions,  and 
this  public-spirited  movement  of  the  utility  company  has 
occasioned  some  very  complimentary  comments  from  the 
townspeople. 


Liability    of    Superintendent    for    Death    of 
Inexperienced    Lineman 

A  lawsuit  that  is  attracting  some  attention  among  elec- 
trical men  was  tried  in  the  Circuit  Court  at  Peoria,  111., 
last  month.  The  action  was  brought  by  John  Zaitz,  as  ad- 
ministrator of  Edward  Zaitz,  against  Frank  Z.  Ames.  It 
grew  out  of  the  death  of  Edward  Zaitz  while  employed  as 
a  lineman  by  the  Minonk  Electric  Light  &  Power  Com- 
pany, of  Minonk,  111.,  of  which  Mr.  Ames,  the  defendant, 
was  superintendent  at  the  time  of  the  accident.  It  was 
asserted  on  the  part  of  the  plaintiff  that  Zaitz  was  young 
and  inexperienced  and  knew  nothing  of  the  danger  of  work- 
ing on  the  line,  which  carried  wires  charged  with  a  voltage 
dangerous  to  human  life.  As  superintendent  of  the  com- 
pany, it  was  alleged  that  Mr.  Ames  ordered  young  Zaitz 
to  ascend  a  pole  and  do  some  repair  work  in  proximity  to 
the  high-potential  wires.  Further,  the  plaintiff  declared, 
Ames  knew  of  the  danger  and  did  not  inform  Zaitz.  In 
neglecting  to  do  so  it  was  charged  that  the  superintendent 
was  guilty  of  negligence  and  carelessness,  and  that  by 
reason  thereof  Zaitz,  while  doing  the  work  he  was  directed 
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to  do,  came  in  contact  with  the  primary  wires  of  the  over- 
head circuit,  which  was  carrying  a  current  having  an  emf 
of  over  2000  volts,  and  was  killed.  The  administrator 
sued  for  damages  to  the  amount  of  $10,000. 

On  the  part  of  the  defendant  it  was  contended  that  Zaitz 
had  been  told  by  the  construction  superintendent  a  few  days 
before  the  accident  of  the  danger  of  coming  in  contact  with 
the  primary  wires.  Evidence  was  given  to  show  that  at 
the  time  when  the  accident  happened  Zaitz  had  climbed  the 
pole  of  his  own  motion,  although  another  lineman  had 
started  to  do  the  work.  The  work  to  be  done  was  merely 
the  attaching  of  some  secondary  wires  to  brackets  18  in. 
or  20  in.  below  the  primary  wires.  After  the  young  man 
had  attached  one  wire  to  a  bracket  on  one  side  of  the  pole 
he  shifted  his  position  to  the  other  side,  waiting,  apparently, 
until  another  secondary  wire  should  be  passed  up  to  him. 
While  waiting  he  apparently  raised  his  hands  and  heed- 
lessly placed  them  in  contact  with  the  primary  wires  over 
his  head.  He  was  seen  immediately  after  the  shock  with 
his  hands  extended  above  him  and  swinging  back,  hanging 
by  his  belt  and  spurs. 

Notwithstanding  the  evidence  introduced  by  the  defense, 
the  jury  found  a  verdict  for  the  plaintiff,  allowing  the  ad- 
ministrator $2,000  for  the  benefit  of  the  next  of  kin  of  the 
decedent.  No  immediate  judgment  was  entered  on  the 
verdict.  A  motion  for  new  trial  has  been  filed,  and  if  it 
is  not  allowed  the  case  will  be  taken  to  the  Appellate  Court. 
The  case  was  hotly  contested,  Weil  &  Bartley  appearing  for 
the  plaintiff,  and  Winslow  Evans  for  the  defendant. 


Making  a  Central-Station  Sales  Agent  of  the 
Contractor 

A  simple  co-operative  plan  has  recently  been  developed 
by  the  Edison  Electric  Illuminating  Company  of  Brooklyn 
through  which  it  has  added  more  than  thirty  of  the  electrical 
contractors  in  that  city  to  its  selling  force  without  incurring 
any  appreciable  expense  for  their  services. 

The  salient  features  of  the  plan  are  that  the  company  ac- 
quires from  the  contractor  the  privilege  to  paint  the  words 


FIG.    I STORE    OF    HEBREW    CONTRACTOR    ACTING    AS    CENTRAL- 
STATION    AGENT 

"Edison  Light,  Heat  and  Power  Applications  Received" 
upon  the  contractor's  window  as  shown  in  the  accompany- 
ing illustrations,  explains  its  contracts  to  the  contractor, 
authorizes  him  to  take  applications  for  its  service  and  ren- 
ders him  any  and  all  assistance  he  desires  in  getting  new 
customers  for  it.  Applications  for  practically  all  classes  of 
service  may  be  taken  by   the  contractor.     In   exceptional 


cases,  involving  contracts  for  extensive  motor-service  or 
lighting  requirements,  the  company's  representatives  give 
the  prospective  customer  such  information  as  the  con- 
tractor is  unable  to  furnish,  or  conduct  all  negotiations  if 
desirable,  upon  receipt  of  a  notice  from  the  contractor. 

In   return   for   this   privilege,   which   also   results   in   in- 
creased installation   for  the  contractor,  the  company   fur- 


FIG.  2 ATTRACTIVE  DISPLAY   IN   CONTRACTOR'S  SHOW  WINDOWS 

nishes  window  lighting  for  the  contractor  from  dusk  to 
midnight  without  charge,  the  turning  on  and  off  of  the 
supply  being  done  at  an  outside  switch  by  the  company. 

In  this  way  the  company  has  secured  a  number  of  desira- 
ble branch  offices  in  several  of  the  important  business  sec- 
tions of  the  city.  The  plan  has  been  so  successful  that  it 
will  be  extended  within  a  short  time  so  that  similar  branches 
will  be  available  in  all  parts  of  the  city.  Only  financially 
responsible  and  progressive  contractors  are  made  parties  to 
this  plan.  The  only  other  conditions  imposed  by  the  com- 
pany are  that  the  contractor  install  an  attractive  plate-glass 
front  if  one  is  not  already  in  place  and  remove  all  refer- 
ences to  any  other  lines  of  business  he  may  carry  on. 

The  lettering  is  plainly  visible  both  day  and  night  and 
presents  an  excellent  advertisement  of  the  company's  busi- 
ness to  pedestrians  and  passengers  in  surface  cars. 

The  Brooklyn  company  is  planning  to  install  in  the  win- 
dows of  contractors  acting  as  its  agents  attractive  displays 
of  apparatus  that  is  sold  and  installed  by  the  latter,  the 
idea  being  to  render  all  the  assistance  in  its  power  to  make 
the  windows  attractive  and  ultimately  to  increase  its  rev- 
enues from  the  sale  of  energy.  These  displays  will  be 
changed  periodically,  probably  once  a  month. 


Central-Station  Service  for  Louisville  Newspapers 

The  efficacy  and  economy  of  central-station  service  has 
been  again  demonstrated  in  the  case  of  the  Louisville 
Courier-Journal  and  the  Louisville  Times.  Colonel  Henry 
Wattcrson's  famous  newspapers,  which  have  moved  into  a 
handsome  new  home  at  Third  and  Green  Streets  in  the 
Kentucky  city.  They  formerly  occupied  space  in  a  large 
building  at  Fourth  and  Green  Streets,  using  for  lighting 
and  motors  electricity  produced  by  their  own  generators. 
When  the  matter  of  equipping  the  new  building  came  up, 
however,  it  was  decided  to  depend  chiefly  on  central-station 
service,  retaining  the  connections  with  the  plant  in  the 
old  building,  which  is  still  in  commission,  for  emergencv 
purposes  only.  The  Kentucky  Electric  Company  was  given 
the  contract  and  is  supplying  all  of  the  energy. 
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Electric   Mine   Pumps  Pay   Own   Cost   in   Fifteen 
Months 

Mine-water  trouble  at  the  Vindicator  and  Golden  Cycle 
shafts,  on  the  east  side  of  the  Cripple  Creek  (Col.)  mining 
district,  has  now  been  overcome  by  the  installation  of 
electric  pumps  in  the  latter  shaft.  The  water  is  lifted  to 
the  100-ft.  level,  and  then  flows  through  the  Cycle  into 
Wilson  Creek,  at  a  reduced  cost  compared  with  that  of  steam 
pumps.  The  electric  pumps  consist  of  two  sets  of  175-hp, 
30-cycle,  2300-volt  motors,  driving  triplex  pumps  at  the 
1000-ft.  level,  each  pump  lifting  400  gal.  per  minute.  The 
motors  are  of  the  two-speed  type.  On  a  twenty-four-hour 
basis  the  units  will  have  an  85  per  cent  load-factor.  It  is 
expected  that  the  new  pumps  will  pay  their  cost  in  fifteen 
months.  The  pumps  are  installed  1600  ft.  underground 
and  are  running  without  any  trouble.  Recently  they  were 
covered  with  150  ft.  of  water,  owing  to  a  faulty  connection 
in  the  discharge  pipe.  A  test  gave  an  over-all  efficiency  for 
these  pumps  of  83.8  per  cent,  comparing  the  electric  input 
at  the  surface  with  the  water  discharged  at  the  surface. 
On  the  showing  made  by  these  pumps  it  is  expected  that 
additional  drainage  in  the  Cripple  Creek  district  will  be 
done  by  electrical  energy. 


Prompt-Service  Methods  in  Minneapolis 

In  order  to  facilitate  prompt-service  connections  the 
Minneapolis  General.  Electric  Company  has  prepared  a  re- 
ply postal  card  which  is  handed  or  mailed  to  each  new 
customer  when  the  contract  is  made.  The  portion  of  the 
card  addressed  to  the  customer  bears  the  following  message: 

"Your  application  for  electric  service  has  been  received. 
We  desire  to  connect  service  and  meter  for  you  as  quickly 
as  possible.  Before  the  meter  can  be  installed  it  is  neces- 
sary that  your  wiring  and  fixture  contractors  obtain  an 
inspection  of  the  wiring  and  fixtures  from  the  city  building 
inspector's  department.  Switches  and  cabinet  boxes  should 
be  completed  to  secure  their  approval.  Service  wires  are 
extended  to  the  premises  at  our  expense.  If  service  is  not 
given  promptly  after  the  above  requirements  are  complied 
with,  please  detach  and  mail  the  attached  card  to  the  com- 
pany, and  it  will  receive  immediate  attention." 

The  card  addressed  to  the  company  contains  the  follow- 
ing:   "Premises  No. are  ready  for  your  service,  having 

been  properly  inspected  and  accepted.     We  should  like  to 

have  your  service  installed  by  next night.    If  house  is 

not   open,  key   can   be   found   at   No.   .     Yours  truly, 


Development  of  a  Modern  Central-Station  Generat- 
ing Plant 

In  1902,  when  the  Ashley  Street  generating  station  in 
St.  Louis  was  designed  and  partly  built,  the  plant  was 
planned  for  a  total  output  of  12,000  kw  in  reciprocating- 
steam-engine-driven  units.  This  equipment  took  up  about 
two-thirds  of  the  engine-room  space  provided,  and  there 
was  one  deck  of  twenty-eight  Scotch  marine  boilers.  Before 
the  station  was  entirely  completed,  the  company  owning  it 
was  reorganized,  and  the  property  was  purchased  by  the 
Union  Electric  Light  &  Power  Company,  its  present  owner. 
The  remaining  one-third  of  the  engine-room  floor  area  was 
utilized  for  the  installation  of  four  5000-kw  vertical  turbo- 
generators, this  row  of  machines  taking  up  an  area  about 
72  ft.  in  length  over  all  and  about  36  ft.  wide. 

With  the  advancement  of  the  art,  the  5000-kw  units  came 
to  be  regarded  as  uneconomical  and  practically  obsolete  in 
a  very  few  years.  They  were  removed  and  12,000-kw 
units  were  installed  in  their  place;  that  is  to  say,  the  steam 
rotors  and  the  electrical  generators  were  replaced,  the 
foundations  and  all  auxiliaries  remaining  unchanged.     In 


1904  two  2000-kw  vertical  units  were  installed.  These  were 
later  replaced  by  two  4000-kw  horizontal  units.  The 
auxiliaries  and  condensers  for  these  smaller  units  were 
also  used  in  the  installation  of  the  larger  units. 

Mr.  John  Hunter,  chief  engineer  of  power  plants  for 
the  Union  Electric  Light  &  Power  Company,  who  has  been 
in  charge  of  the  work  during  this  interesting  transition 
period,  is  of  the  opinion  that  the  installation  of  turbo- 
generator units  represents  the  greatest  amount  of  power 
developed  anywhere  in  an  engine-room  area  of  equal  size. 

The  maximum  rating  of  the  Ashley  Street  station  is  now 
about  70,000  kw,  and  the  maximum  load  carried  is  about 
55,000  kw. 

To  meet  the  demand  for  additional  steam-raising  equip- 
ment, it  was  necessary  to  install  a  second  deck  of  boilers. 
The  newer  boilers  are  of  the  water-tube  type,  of  500  hp 
normal  rating  each,  with  over-load  rating  of  75  per  cent. 
Later  the  marine  boilers  were  removed  to  make  room  for 
more  water-tube  boilers,  as  the  load  on  the  station  increased. 
The  plant  is  so  designed  that  reserve  coal  is  carried  in 
overhead  bunkers  to  the  extent  of  a  ten-day  supply.  Coal 
is  raised  to  these  bunkers  by  tower  hoists  with  a  lift  of 
132  ft.  This  plant  has  a  unique  distinction  in  the  fact  that 
delivery  of  all  coal  from  the  bunkers  and  the  collection  of 
ashes  in  the  basement  is  done  by  gravity.  The  ashes  are 
raised  by  small  cars  to  the  top  of  the  building,  where  large 
bins  are  provided.  Storage  capacity  is  provided  for  ashes 
to  the  amount  of  about  ten  carloads. 


Miniature  "White-Way"  Lighting  in  Central-Sta- 
tion Window 

In  connection  with  the  recent  inauguration  of  an  extensive 
installation  of  "white-way"  lighting  at  Lynn,  Mass.,  the 
Lynn  Gas  &  Electric  Company  equipped  its  main  display 
window  with  ten  miniature  no-volt  inclosed-arc  lamps 
mounted  on  miniature  ornamental  standards,  the  lamps  be- 
ing placed  against  an  attractively  painted  background  of  a 
parkway  scene.  A  number  of  electric  heating  devices  were 
shown  at  the  front  of  the  window,  and  a  display  of  the 
national  colors  completed  the  effect.  The  miniature  lamps 
were  operated  first  on  the  same  night  that  the  city's  full- 
size  display  was  placed  in  service,  and  the  window  attracted 
much  local  comment.  Incidentally,  a  temperance  cam- 
paign was  in  full  swing  during  the  period  in  which  the 
ornamental  lighting  was  started,  and  effective  use  of  an 
electric  sign  was  made  by  the  anti-saloon  interests  in  one 
of  the  most  important  squares  of  the  city.  The  sign  carried 
the  "slogan"  "Make  it  six,"  thus  advising  the  passing  voter 
to  add  another  "dry"  year  to  the  five  preceding  the  elec- 
tion. 


Static  Due  to  Feather  Duster  Cause  of  Filament 
Breakage 

In  a  certain  Eastern  school  building  complaint  was  made 
about  the  short  life  of  the  incandescent  lamps  furnished, 
many  globes  being  found  with  their  filaments  broken  and 
twisted  to  the  sides  of  the  glass.  The  lamps  themselves, 
when  tested  in  regular  life  racks,  showed  good  average 
performances,  so  that  a  service  test  was  finally  determined 
upon  for  the  purpose  of  studying  the  lamps  under  actual 
working   conditions. 

In  twenty-six  days,  according  to  the  New  York  Electrical 
Testing  Laboratories,  fifty-six  lamps,  or  29  per  cent  of  the 
total,  burned  out.  Thirteen  new  lamps  were  then  put  in 
one  of  the  fixtures,  and  after  being  dusted  in  the  regular 
manner  with  a  feather  duster,  current  was  turned  on  and 
four  of  the  lamps  immediately  burned  out.  Wiping  with 
a  slightly  dampened  cloth  was  substituted  for  the  cleaning 
with  the  feather  duster,  and  the  abnormal  breakage  at  once 
ceased. 
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Wiring  and  Illumination 

Grounding    Secondaries    in    Rocky    Mountain 
Districts 

A  controversy  concerning  the  effectiveness  of  methods 
proposed  is  delaying  the  grounding  of  secondaries  in 
Pueblo,  Col.  The  usual  Byllesby  method,  employing  driven 
pipes,  is  opposed  by  Mr.  W.  J.  Canada,  the  engineer  of  the 
Rocky  Mountain  Fire  Underwriters'  Association,  as  being 
unreliable  when  used  in  dry  soils  for  the  protection  of 
secondaries  fed  from  heavily  fused  primaries.  The  Under- 
writers' Association  is  recommending  water-main  grounds, 
and  these  have  been  generally  adopted  in  the  Rocky  Moun 
tain  district. 


Wood  Poles  in  the  Electrical  Industry 

The  accompanying  figures,  showing  the  extent  and  classi- 
fication of  the  wooden  poles  purchased  in  the  electrical 
industry  from  1907  to  191 1 ,  are  taken  from  the  report  issued 
by  the  Bureau  of  the  Census,  which  was  prepared  with  the 
co-operation  of  the  Forest  Service.  The  compilation  was 
made  by  Mr.  J.  E.  Welchel,  under  the  direction  of  Mr.  W, 
M.  Steuart,  chief  statistician  for  manufactures. 

The  total  purchase  of  poles  in  191 1  was  less  than  for 
1910  and  1909  by  452,674  and  320,720  respectively,  but  ex- 
ceeded the  totals  for  1908  and  1907  by  168,866  and  134,752 
respectively.  The  decrease  was  confined  to  a  falling  off  in 
purchases  by  telephone  and  telegraph  companies  and  steam 
railroads,  while  a  substantial  increase  in  purchases  was 
made  by  electric  railroads  and  electric  light  and  power  com- 
panies.    The  decrease  reported  by  the  telephone  and  tele- 

NUMBER    AND    KIND   OF   POLES.  PURCHASED    IN    THE   ELECTRICAL 
INDUSTRY,    I907    TO    I9II 


Cedar 

Chestnut 

Oak 

Pine' 

Cypress 

Juniper 

Redwood. .  .  . 
Douglas  fir  .  . 
Tamarack  . . . 
Osage  orange 

Spruce 

Locust 

All  other 

Total 


2,100,144 
693,498 
199,590 
161 ,690 
72,995 

27,847 
26,887 
24,833 
23,543 
21,101 

10,166 
8,477 
47,258 


2,431 ,567 

6  7  7,51? 

265,290 

184,677 

75,459 

20,042 
30,421 
56,732 
30  964 
23,221 

22,929 
9,030 
42  ,  845 


,  139,825 
608,066 
J  16,842 
1  79, 586 

4.3,581 
23.145 
24.S7  7 
29,889 


11,423 
10,463 
31,875 


3,418,020  3,870,694  3,738,740  3,249,154  3,283,268 


2,200,139  2,109.477 
516,049  630,282 
160,702  76,450 

116,7491       155,960 
90,579        100,368 


42.36? 
13.061 

19,542 
24,123 
18,109 

8,088 
10,224 
29,422 


38,925 
31  469 
15,919 
13.8S4 
5,962 

10,646 

4.672 
89.254 


graph  companies  was  not  general,  being  confined  in  the 
main  to  states  in  which  there  was  more  than  usual  activity 
in  the  construction  of  lines  during  [910.  The  increasing 
use  of  concrete  and  steel  poles  and  towers  also  has  a  bear- 
ing on  the  demand  for  wooden  poles,  whose  use  they  now 
restrict  materially. 

Of  the  total  reported  purchases  in  191 1,  2,402,724,  or 
70.3  per  cent,  were  made  by  the  telephone  and  telegraph 
companies;  787,649,  or  23.0  per  cent,  by  the  electric  railroad 
and  central-station  companies,  and  227,647,  or  6.7  per  cent, 
by  the  steam  railroads. 

During  the  five-year  period  covered  by  the  report  the 
total  purchase  of  poles  was  17.559,876,  of  which  cedar  con- 
tributed 11,281,152,  or  64.2  per  cent;  chestnut,  3,125,403,  or 
17.8  per  cent;  oak,  938,874,  or  5.3  per  cent;  pin 
or  4.5  per  cent,  and  cypress,  417.087,  or  2.4  per  cent. 
While  these  five  varieties  have  during  each  of  the  five  years 
covered  furnished  94.3  per  cent  of  the  total,  the  tendenc} 
is  now  to  substitute  less  expensive  woods.  With  a  de- 
crease in  the  number  of  poles  reported  from  all  woods  in 
1911  as  compared  with  1910  of  only  11.7  per  cent,  the  loss 
in  cedar  was  13.6  per  cent,  in  oak  24.8  per  cent,  in  pine  12.4 


per  cent,  and  in  cypress  ^.^  per  cent.  A  slight  gain  was 
made  by  chestnut,  of  2.4  per  cent.  In  all,  thirty-five  differ- 
ent species  of  timber  contributed  to  the  total  pole  purchases 
in    1911. 

In  191 1  656,504  poles  were  reported  as  having  had  some 
kind  of  preservative  treatment.  This  number  exceeded  the 
total  for  [91  ,:.  that  for  190S  b)   312.116,  and  that 

for  1909  by  79,873,  but  was  less  than  the  number  reported 
as  having  been  treated  in  1910  by  168,109.  The  principal 
woods  treated  in  1911  were  cedar,  yellow  pine  and  chestnut. 


"White-Way"  Lighting  at  Lynn,  Mass. 

An  extensive  installation  of  "white-way"  magnetite-arc 
lighting  was  inaugurate. 1  at  Lynn,  Mass..  on  Dec.  9,  the 
occasion  being  marked  by  an  automobile  parade  and  a  cele- 
bration in  which  local  public  officials  and  commercial  or- 
ganizations took  part.  Elaborate  decorations  were  installed 
throughout  the  business  district,  and  many  visitors  from 
other  parts  of  New  England  were  present  to  witness  the 
transformation  of  the  downtown  Greets,  for  it  is  declared 
that  no  city  in  the  world  possesses  public  illumination  equal- 
ing  that   of   the    Lynn   business   district.       The    lamps    were 


FIG.    1  —  MARKE1    STRE1  I.    LYNN,    MASS. 

switched  on  after  a  prearranged  period  of  about  three 
hours'  darkness,  and  it  is  estimated  that  upward  of  60,000 
people  were  on  the  streets  when  the  circuits  were  closed. 

The  Lynn  installation  is  of  particular  interest  because  it 
includes  both  main  and  side  streets  and  because  of  the  ex- 
haustive study  given  to  local  conditions  by  the  manufac- 
turers' designing  engineer,  Mr.  C.  A.  B.  Halvorson,  Jr., 
under  whose  direction  the  lamps  were  located  with  the 
special  object  of  providing  uniform  illumination  through- 
out the  business  district.  Contrary  to  common  practice  in 
"white-way"  lighting,  the  Lynn  installation  is  being  oper- 
ated as  a  part  of  the  regular  city  street  lighting.  The  city 
pays  at  the  rate  of  $70  per  lamp  per  year  for  service  until 
midnight,  and  $82.40  per  lamp-year  where  all-night  sei 
is  maintained.  Energy  for  the  operation  of  the  system  is 
supplied  by  the  Lynn  Gas  &  Electric  Company.  The  light- 
ing equipment  itself  was  purchased  and  presented  to  the  city 
local  Board  of  Trade  and  retailers'  association,  the 
merchants  having  been  assessed  $2  per  front  foot  to  meet 
this  installation  cost. 

At  present  the  installation  comprises  152  6.6-amp  direct- 
current  General  Electric  luminous-arc  lamps  mounted  on 
specially  designed  columns  and  equipped  with  medium  ala- 
globes.  The  lamps  consume  about  515  watts  each 
at  the  arc  and  in  general  design  are  similar  to  the  well- 
known  New  Haven  units  described  in  the  Electrical  World 
of  Dec.  23.  101 1.  page  1525.  An  improvement,  however,  in- 
troduced since  the  latter  pioneer  installation  was  completed. 
is  the  redesign  of  the  working  mechanism  to  make  it  fit 
into  a  compartment  3  in.  smaller  in  diameter,  thus  enabling 
the  lines  of  the  pole  and  its  surmounting  equipment  to  be 
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made  more  attractive  from  the  artistic  standpoint.  The 
standard  posts  carry  the  arcs  14.5  ft.  above  the  street.  In 
one  or  two  instances,  however,  the  importance  of  adequate 
distribution  in  a  public  square  led  to  the  installation  of  the 
units  in  pairs,  with  the  arcs  elevated  28  ft.  above  the  street. 
The  poles  were  built  by  the  Lundin  Electric  &  Machine 
Company,  of  Boston,  Mass.,  and  were  designed  for  this  in- 


Street  (Fig.  4)  typifies  the  scope  of  the  cross  thoroughfare 
illumination  adopted.  This  street  is  about  30  ft.  wide,  and 
the  lamps  are  spaced  130  ft.  apart  in  the  region  shown,  or 
65  ft.  apart  considering  both  sides  of  the  roadway.  In  a 
length  of  600  ft.  there  are  eleven  lamps.  On  Market  Street, 
the  principal  business  thoroughfare  of  the  city,  there  are 
thirty-seven  lamps  in  a  total  length  of  1700  ft.     Here  the 


FIG.    2 CITY    HALL    SQUARE 

stallation  by  Prof.  E.  J.  A.  Duquesne,  of  Harvard  Uni- 
versity, chairman  of  the  art  commission  of  the  Republic 
of  France. 

The  standards  are  in  general  mounted  upon  concrete 
foundations  3  ft.  deep,  2  ft.  square  at  the  top  and  3  ft. 
square  at  the  bottom.  Four  J^-in.  anchor  bolts  are  used  to 
secure  each  post.  The  spacing  varies  from  70  ft.  to  250  ft., 
the  lamps  usually  being  staggered  on  opposite  sides  of  the 
thoroughfare,  so  that  the  interval  between  units  along  the 
street  is  virtually  halved  when  taking  the  street  as  a  whole 
into  account.  About  50,000  ft.  of  No.  6  B.  &  S.  cable  was 
installed  in  connection  with  the  underground  feeds.  The 
arcs  are  operated  in  two  circuits  from  75-lamp,  double-tube 
rectifiers  located  at  the  generating  plant  of  the  Lynn  Gas 
&  Electric  Company  and  supplied  with  energy  from  the 
2300-volt  buses  of  the  station  through  constant-current 
transformers.  Each  standard  is  equipped  with  a  Lundin 
positive  cut-out  switch  of  the  series  type,  which  short-cir- 
cuits the  lamp  and  also  cuts  its  mechanism  dead  from  the 
external  lines  when  thrown  by  hand.  The  top  of  the  post 
fixture  is  about  16  ft.  8  in.  above  the  street. 
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FIG.    3 — ORNAMENTAL   POST    NEAR    PUBLIC   LIBRARY 

The  Lynn  installation  extends  in  general  from  City  Hall 
Square  throughout  the  district  lying  between  Broad  Street, 
Market  Street  and  Central  Avenue.  There  is  also  a  notable 
illumination  of  cross  streets  and  prominent  thoroughfares 
leading  from  Central  Square,  which  is  occupied  by  the  prin- 
cipal steam  railroad  and  trolley  facilities  reaching  the  city. 
The  accompanying  illustration  of  the  lighting  of  Monroe 


FIG.   4 MONROE  STREET,   A    CROSS-TOWN    THOROUGHFARE 

width  of  the  roadway  varies  from  about  40  ft.  to  100  ft. 
On  the  four  cross  streets  between  Central  Square,  Liberty 
Square  and  City  Hall  Square  thirty-three  lamps  are  in- 
stalled. All-night  lighting  is  provided  for  these  sections  as 
well  as  for  portions  of  the  main  thoroughfares.  A  number 
of  lamps  on  ornamental  posts  have  also  been  placed  in  the 
parkways  of  the  city,  and  the  residential  district  will  shortly 
be  equipped  with  improved  lighting  facilities.  As  yet  no 
photometric  measurements  have  been  made  on  the  streets, 
but  the  designers  planned  to  obtain  an  average  illumination 
of  at  least  3  ft. -candles  throughout  the  territory  covered  by 
the  "white-way"  installation. 


American  and  European  Wiring  Practice 

By  A.  H.  Bernhard 

The  writer  of  the  present  article  has  had  about  eight 
years'  experience  in  electrical  contracting  work  in  Europe, 
mainly  on  the  French  and  Italian  Riviera,  and  thinks  that 
consulting  and  operating  engineers  as  well  as  wiring  con- 
tractors may  be  able  to  find  some  European  methods 
worth  adopting  and  incorporating  in  the  wiring  practice  of 
this  country. 

The  first  striking  difference  between  American  and  Euro- 
pean— especially  French — practice  is  that  concealed  wiring 
is  quite  rare  outside  of  the  United  States.  There  are  three 
reasons  for  this- — the  customer  has  been  educated  to  seek 
a  very  cheap  installation,  he  rarely  considers  wiring  a 
house  before  it  is  entirely  completed,  and,  as  the  "furred" 
construction  of  buildings  is  unknown  in  France,  it  is  neces- 
sary to  channel  the  brick  or  stone  walls  and  the  hollow  tile 
partitions  for  all  concealed  conduit  work. 

In  order  to  give  a  clear  insight  into  French  wiring  prac- 
tice, the  several  systems  of  wiring  used  in  France  will  be 
described,  beginning  with  the  system  most  used,  which  is 
unquestionably  the  flexible-cord  system. 

Flexible-Cord  System 

In  an  apartment  house  installation,  for  instance,  the 
rooms  are  wired  by  the  flexible-cord  system  in  about  the 
following  manner:  In  the  center  of  the  ceiling  of  each 
room  a  rosette  with  counterweight  cord  adjuster  is  placed, 
and  a  flexible  cord  is  run  along  the  ceiling  from  the  rosette 
to  one  of  the  walls  of  the  room,  and  then  down  the  wall  to 
a  conveniently  placed  snap  switch  containing  an  open  fuse- 
wire  cut-out. 


January  ii,  1913 


ELECTRICAL    WORLD 


The  flexible  cord  generally  used  for  circuits  of  this  kind, 
feeding  not  more  than  three  or  four  50-watt  lamps,  is  a 
two-conductor  twisted  cord,  each  conductor  being  equiva- 
lent to  a  copper  wire  having  a  diameter  of  0.9  mm  (No.  18 
wire).  In  order  to  make  this  cord  very  cheaply  and  at  the 
same  time  small  in  diameter  and  flexible,  so  as  to  negotiate 
the  pulleys  of  the  counterweight  adjuster,  the  insulation  is 
generally  composed  as  follows :  one  serving  of  cotton  yarn, 
two  thin  unvulcanized  Para  rubber  tapes  wound  in  reverse 
directions,  another  serving  of  cotton  yarn,  and  finally  a 
braid  of  either  mercerized  cotton  or  linen  or  silk,  these 
braids  being  furnished  in  innumerable  standard  colors  and 
art  shades,  so  as  to  harmonize  with  the  tints  of  the  wall 
paper  or  other  room  decorations. 

The  twisted  flexible  cords  are  slipped  over  small  porcelain 
wiring  knobs  placed  every  three  or  four  feet.  A  thin,  round 
varnished  wooden  block  is  often  placed  between  the  rosette 
and  the  ceiling  and  between  the  snap  switch  and  the  wall, 
so  as  to  avoid  direct  contact  of  the  flexible  cord  with  those 
surfaces. 

From  the  snap  switch  a  similar  flexible  cord  is  run  up 
the  wall  toward  the  ceiling  and  out  through  a  hole  in  the 
partition  into  the  hall,  where  it  is  tapped  into  either  a 
flexible  cord  main  or  a  main  composed  of  rubber-covered 
wire  run  in  wooden  molding. 

As  will  be  evident,  the  main  idea  is  low  cost.  And  it 
must  certainly  be  a  surprise  to  engineers  accustomed  to 
the  rigid  requirements  of  the  National  Electrical  Code  to 
know  that  these  cheap  jobs  really  give  very  little  trouble. 
In  fact,  the  writer  has  never  known  an  actual  fire  to  be 
started  by  a  short-circuit  caused  by  this  seemingly  unsafe 
type  of  wiring. 

It  will  be  noted  that  practically  every  lamp  so  installed 
is  a  drop  lamp,  and  by  far  the  greater  part  of  these  are 
equipped  with  the  very  convenient  counterweight  type  of 
cord  adjuster,  which  allows  the  lamp  to  be  used  at  any 
height  and  at  any  lateral  displacement  in  the  room.  For 
instance,  in  the  case  of  bedrooms,  reading  in  bed  is  easily 
provided  for  by  driving  a  nail  into  the  wall  over  the  head 
of  the  bed  and  hooking  the  lamp-cord  on  it.  Such  a  scheme 
is  considered  hazardous  in  this  country,  but  not  in  the 
European  countries  under  consideration. 

Snap  Switches 

Another  point  to  be  noted  is  that  almost  every  lamp  is 
controlled  by  a  snap  switch  placed  on  the  wall  of  the  room 
beside  the  door,  so  as  to  be  convenient  on  entering.  This 
is  not  true  of  the  majority  of  the  installations  which  are 
made  in  the  United  States. 

Most  snap  switches  of  European  make  arc  "junk"  com- 
pared to  those  of  American  make,  and,  furthermore,  the 
writer  has  always  found  that  the  practice  of  using  open- 
wire  fuses  in  snap  switches  is  very  troublesome  as  well  as 
unsatisfactory,  the  American  system  of  centralizing  cut- 
outs on  panels  and  using  only  one  fuse  for  each  660  watts 
of  connected  lamps  being,  in  his  opinion,  a  much  better  one 
from  every  point  of  view. 

Bayonet  Sockets 

The  writer  also  knows  of  no  more  diabolical  invention 
in  the  electrical  line  than  the  "bayonet-catch"  socket,  which 
is  used  almost  exclusively  in  France  and  England  and  to  a 
much  less  extent  in  other  European  countries.  This  type 
of  socket  and  lamp  base  has  just  two  advantages — very 
low  first-cost  and  ease  of  snapping  the  lamp  in  and  out 
of  the  socket  by  a  quarter-turn  of  the  lamp  bulb.  In  all 
other  respects  the  American  screw  base  is  far  superior, 
and  it  is  preferred  in  Germany,  Italy  and  other  European 
countries  outside  of  British  and  French  influence.  The 
writer  has  seen  so  many  short-circuits,  shocks  and  fallen 
lamps  and  reflectors,  due  to  the  use  of  the  bayonet-catch 
socket,  that  he  is  convinced  of  the  grave  defects  of  this 
construction. 


Cost  of  System 

It  might  be  stated  that  a  fair  average  price  for  flexible- 
cord  work  in  France  is  about  15  francs  ($3)  a  lamp  (one 
lamp  to  a  room),  each  lamp  being  installed  as  above  de- 
scribed, mains  being  run  either  in  flexible  cord  or  in  mold- 
ing, including  meter-board,  main  cut-out  for  open  fuses, 
all  wiring,  snap  switches,  rosettes,  counterweight  cord 
adjusters,  bayonet-catch  sockets,  flat,  opal  or  enameled- 
iron  reflectors  and  carbon-filament  lamps.  The  price  given 
is  for  jobs  of  from  six  to  ten  lamps,  using  a  fair  quality 
of  French  material.  On  larger  jobs  even  lower  prices  can 
be  obtained. 

Of  course,  the  substitution  of  American  sockets  and 
switches  for  those  of  French  make  and  the  use  of  pris- 
rnatic-glass  shades  and  tungsten  lamps  would  change  the 
cost  considerably,  but  it  still  would  remain  much  below 
the  cost  of  any  other  system  of  wiring. 


Armored  Cable  Versus  Conduit  Systems 

Conduit  systems  have  long  occupied  an  almost  exclusive 
field  whenever  overhead  lines  were  to  be  placed  under- 
ground, no  other  underground  method  being  available. 
Armored  cable,  however,  is  beginning  to  get  a  foothold,  not 
as  a  direct  substitute  for  the  conduit  system  but  rather  in  a 
field  of  its  own  which  covers  one  particular  phase  of  under- 
ground systems.  This  field  includes  the  smaller  cities, 
suburban  districts,  parks,  private  residences  and  manufac- 
turing plants  where  the  buildings  are  spread  over  a  con- 
siderable area.  The  tungsten  lamps  in  the  Xew  York  City 
parks,  for  instance,  are  fed  with  energy  through  armored 
cable  laid  in  the  ground.  Installations  of  this  sort  where  the 
service  rendered  is  comparatively  small  do  not  warrant  a 
large  expenditure  to  increase  the  fixed  charges.  The  follow- 
ing figures  recently  submitted  by  the  Simplex  Electrical 
Company  of  Boston  show  the  cost  of  the  lead-covered  cable 
in  ducts  and  also  of  the  armored  cable  laid  directly  in  the 
ground : 

COST   OF   LEAD-COVERED   CABLE   LAID   IN    DUCTS 

1000     ft.     No.     6     three-conductor,     rubber     insulated,     lead-covered 

cable    (600-volt   service) $175 

1000  ft.  conduit 55 

Cost  of  laying,  including  cost  of  two  manholes  and  drawing  in  and 
splicing   cable 450 


COST   OF   STEEL-TAPED   CABLE   LAID    IN    GROUND 


1000  ft.   No.  6  three-conductor,   rubber-insulated,  lead-covered,  steel- 

taped  cable  (600-volt  service") $240 

Cost  of  laying 50 

$290 


The  figures  do  not  include  the  cost  of  relaying  the  pave- 
ment. This,  while  approximately  the  same  in  either  case, 
will  be  somewhat  more  for  the  conduit  installation  than  for 
the  armored  cable,  because  the  trench  for  the  ducts  would 
need  to  be  wider  and  deeper  in  order  to  have  the  ducts  far 
enough  underground. 

As  noted  in  the  table,  the  difference  in  cost  is  mainly  due 
to  the  much  larger  expenditure  needed  for  the  installation 
of  the  duct  system.  The  armored  cable  itself  costs  onlv  a 
nominal  sum  more  than  the  regular  lead-covered  cable  and 
its  installation  is  very  simple,  consisting  merely  of  laving 
this  ready-made  cable  conduit  system  directly  in  a  shallow 
trench  and  replacing  the  earth  over  the  cable.  The  con- 
struction of  conduit  system  with  its  necessary  manholes  re- 
quires plans  from  which  to  work  and  expert  superintendence 
during  its  construction.  Tn  addition  to  this  the  cost  which 
is  involved  by  drawing  the  lead  cable  into  the  ducts  must  be 
taken  into  consideration. 
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Recent   Telephone   Patents 

A  patent  granted  to  Mr.  E.  Neuliold,  of  Friedenau, 
Germany,  relates  to  the  arrangement  of  release  magnets  in 
a  complete  automatic  trunking  system  of  the  Strowger 
type.  According  to  this  invention  the  circuits  of  the  release 
magnets  are  so  arranged  that  all  are  completely  under  the 
control  of  the  calling  subscriber,  irrespective  of  whether 
any  of  the  selectors  have  failed  in  action.  It  will  thus  be 
seen  that  in  case  of  failure  there  is  no  disabling  of  the 
calling  line  due  to  inability  to  release  a  connection  wholly 
or  partially  set  up. 

Mr.  H.  P.  Claussen  has  obtained  a  patent  describing  a 
machine-ringing  trunk  circuit.  The  ringing  key  at  the  "B" 
end  has  a  magnetic  lock  which  retains  it  in  the  operated 
position  until  released  by  the  response  of  the  called  party. 
The  trunk  is  especially  designed  to  meet  the  requirements 
of  a  particular  switchboard  system  and  provides  for  the 
usual  operating  conditions.  This  patent  is  assigned  to 
the  Stromberg-Carlson  Company. 

In  a  patent  granted  to  Mr.  C.  C.  Bradbury,  of  Chicago, 
there  is  described  a  rather  simple  circuit  arrangement  for 
a  common-battery  switchboard.  The  answering  jacks  and 
answering  plugs  are  constructed  upon  the  three-wire  basis 
and  the  calling  plugs  and  multiple  jacks  upon  the  two-wire 
basis.  By  this  means  the  usual  bridged  cut-off  relay  of  the 
two-wire  system  may  be  made  of  very  high  resistance,  as 
the  circuit  of  the  supervisory  relays  is  completed  through 
the  extra  spring  in  the  answering  jack.  This  circuit  is 
shown  in  the  illustration.  This  patent  is  assigned  to  the 
Kellogg  Switchboard  &  Supply  Company. 

A  patent  has  been  granted  to  Mr.  E.  R.  Corwin,  of 
Chicago,  and  assigned  by  him  to  the  Corwin  Telephone 
Manufacturing  Company,  covering  a  telephone  exchange 
system.  This  is  a  common-battery  system  of  the  two-wire 
type  and  a  very  simple  arrangement.  No  line  relay  is  pro- 
vided, the  line  lamps  being  directly  connected.  A  cut-off 
relay  responds  to  the  insertion  of  the  plug,  the  control  of 
the  former  being  secured  through  the  adjustment  of  non- 
inductive  resistances. 

Auxiliary  Telephone  Appliances 

Mr.  C.  H.  North,  of  Cleveland,  Ohio,  is  the  inventor  of 
a  party-line  ringing  key  designed  to  reduce  the  number  of 
contacts  to  a  minimum.  The  key  has  a  push-button  for 
each  of  the  four  selections.  Each  button  controls  an  in- 
dividual selective  current  key  and  in  addition  engages  the 
plunger  of  a  common  master  key.  The  master  key  is  a 
straight  ringing  key,  the  energy  supply  to  which  is  con- 
trolled by  the  push-button  depressed  and  is  operated  by  a 
cam  which  extends  into  the  path  of  all  four  buttons  and  is 
rocked  by  any  one  of  them.  The  button  last  depressed  is 
locked  down  by  a  sliding  latch  which  is  driven  by  a  cam. 

Mr.  E.  G.  Eidam,  of  Rochester,  N.  Y.,  has  obtained  a 
patent  for  a  switching  key  in  which  the  improvement  lies 
in  the  details  of  construction.  The  frame  is  made  up  of 
sheet-metal   punchings   pressed   into   shape. 

The  telephone  may  serve  as  a  means  of  communication 
between  a  tug  and  a  barge  in  tow.  A  conducting  hawser 
will  serve  as  one  side  of  the  circuit  and  the  water  for  the 
return.  Mr.  R.  H.  Lindal,  of  Gloucester  City,  N.  J.,  has 
obtained  a  patent  for  such  a  system,  employing  a  hawser 
containing  a  spiral  conductor. 

A  railway  telephone  instrument  forms  the  subject  of  a 
patent  granted  to  Mr.  A.  D.  T.  Libby,  of  Elyria,  Ohio.  This 
instrument  is  designed  to  be  mounted  along  the  right-of-way, 
and  signaling  is  accomplished  through  a  lamp.  Three  sides 
of  the  box  carry  red  lenses  which  are  exposed  to  this  light. 
Telephone  apparatus  is  mounted  upon  a  hinged  transverse 
partition  which  is  fitted  with  holes  at  the  proper  height  for 
allowing  the  light  free  exit. 

Mr.  W.  D.  Miller,  of  Butler,  Pa.,  is  the  inventor  of  a 
receiver  supporting  arm.  This  is  a  telescoping  arm  and  is 
mounted  horizontally  at  the  correct  height  to  accommodate 


the  ear.  The  telephone  circuits  are  switched  by  a  cam 
engaged  by  the  end  of  the  telescoping  arm.  The  condition 
of  the  circuit  depends  upon  whether  the  receiver  is  pulled 
out  or  pushed  back  into  the  position  of  disuse. 


Letters  to  the  Editors 

Low-Frequency  Lamp  Flicker 

To  the  Editors  of  the  Electrical  World: 

Sirs: — In  reference  to  Mr.  C.  F.  Lorenz's  interesting 
article  on  page  1146  of  your  issue  of  Nov.  30,  1912,  and 
with  particular  reference  to  your  editorial  comment  thereon, 
I  should  like  to  point  out  that  while  the  thermal  capacity  of 
the  lamp  filament  has  a  good  deal  to  do  with  the  degree  of 
flicker  shown  on  25-cycle  circuits,  there  is  another  factor 
which  we  have  observed  to  enter  into  the  question,  namely, 
the  rigidity  of  the  filament  and  its  consequent  resistance  to 
mechanical  vibration.  While  a  thick  filament  incidentally  has 
a  high  thermal  capacity,  thereby  giving  a  "flywheel''  or  heat- 
storage  effect  and  diminishing  the  influence  of  the  no- 
current  points,  it  is  the  rigidity  of  the  heavy  filament  which 
plays  a  part  in  making  such  a  lamp  physiologically  prefer- 
able when  operated  on  low-frequency  circuits.  This  may 
be  demonstrated  among  carbon  lamps  of  the  same  batch. 
On  shaking  these  it  will  be  observed  that  the  filaments  of 
some  oscillate  more  readily  and  continuously  than  others, 
owing  to  accidental  details  of  construction  in  the  turns  of 
filament.  Putting  the  lamps  in  circuit  it  at  once  becomes 
evident  that  the  lamp  which  shows  less  tendency  to  oscilla- 
tion will  show  less  flicker  when  used  on  a  low-frequency 
circuit.  From  this  it  appears  that  there  is  a  mechanical 
vibration  induced  by  the  low-frequency  current  which,  for 
some  filaments,  greatly  enhances  the  flicker  due  to  the 
lighting  effects  of  the  current. 

We  are  designating  a  rigid-filament,  non-vibratory,  flick- 
erless  lamp  to  be  of  high  "physiological  efficiency,"  as 
differentiated  from  watt-per-candle  or  mechanical  efficiency 

H.  J.  Glaubitz, 
General  Manager  Electrical  Department. 

London,  Ont. 


The  Jobber  and  the  Manufacturer 

To  the  Editors  of  the  Electrical  World: 

Sirs: — In  the  Nov.  30  issue  a  transformer  manufacturer 
is  quoted  as  follows:  "The  greatest  drawback  in  our  field 
is  the  inability  of  the  supply-house  salesman  to  compete 
with  the  technical  experts  such  as  those  which  two  or  three 
of  the  largest  manufacturers  maintain.  The  remedy  points 
to  direct  representation,  which  will  eventually  eliminate  the 
jobber." 

I  should  like  to  point  out  that  it  is  not  the  inability  of 
the  supply-house  salesman  to  compete  with  the  technical 
experts  that  has  changed  much  of  the  volume  of  the  trans- 
former business  direct  to  the  manufacturer,  but  the  syndica- 
tion of  the  electric-light  plants  which  has  consolidated  their 
purchases  and  given  the  manufacturers  an  excuse  to  take 
their  orders  direct.  I  do  not  think  it  can  be  controverted 
that  some  of  the  manufacturers  themselves  have  been  mainly 
responsible  for  this  syndication  and  consolidation,  although 
their  names  may  not  appear  directly  in  regard  to  the  trans- 
action. 

I  believe  the  statement  is  an  injustice  to  the  jobbers  and 
that  it  will  be  accepted  as  a  fact  and  misunderstood,  thus 
creating  an  undue  influence  against  them,  not  only  in  trans- 
formers but  also  in  other  lines  of  material. 

T.  C.  Ringgold, 
General  Sales  Manager  Central  Electric  Company. 

Chicago,  III.,  Dec.   19,   1912. 
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Field  of  the  Operating  Engineer 

A  Record  of  Practice,  Experience,  New  Ideas  and  Interesting 
Problems— Notes  on  Practical  Subjects— Questions  and  Answers 


Brake  Test  on  a  75-hp  Oil  Engine 

By  A.  A.  Potter  and  W.  W.  Carlson 

While  results  of  many  tests  on  high-pressure  oil  engines 

like   the   Diesel   and   of   medium-pressure,   or   semi-Diesel, 

types  like  the  De  La  Vergne  have  appeared  in  print,  there 

seems  to  be  a  dearth  of  data  regarding  the  economy,   by 


FIG.    I VIEW   OF  OIL  ENGINE   WHICH    WAS   TESTED 

actual  brake  tests,  of  low-pressure  oil  engines  using  low- 
grade  fuel  oils. 

The  superiority  of  the  Diesel  and  semi-Diesel  types  lies 
mainly  in  the  fuel  economy  and  there  is  no  question  that 
for  units  exceeding  100  hp  in  rating  one  of  these  types 
should  be  chosen.  In  the  case  of  power  requirements  under 
100  hp  either  for  the  generation  of  electricity  in  small 
power  plants  or  for  pumping  water  the  low-pressure  types 
with  electric  ignition  are  preferable  on  account  of  lower 
first  cost. 

A  brake  test  was  carried  on  recently  by  the  authors  on  a 
16-in.  by  24-in.  horizontal,  single-cylinder,  low-pressure  oil 
engine,  of  the  four-stroke-cycle  type,  arranged  with  me- 
chanically controlled  vertical  valves  on  opposite  sides  of 
the  cylinder,  and  in  which  the  compression  pressure  before 
ignition  was  about  60  lb.  a  square  inch.  Starting  was 
accomplished  either  bv  compressed  air  or  by  turning  back 


FULL-LOAD    INDICATOR    CARD 2O0-]  1:.    SPRING 


on  compression  by  hand,  after  a  charge  of  gasoline  had 
been  admitted  into  the  cylinder  from  a  glass  charge  cup 
over  the  inlet  valve.  The  engine  operated  on  Solar  fuel 
oil,  which  was  vaporized  by  the  exhaust  gases  in  a  coil 
located  entirely  outside  of  the  engine  cylinder.  Ignition 
of  the  charge  was  accomplished  by  means  of  a  make-and- 
break  igniter  with  a  rotary  contact  piece.  Cooling  water 
was  circulated  by  a   rotary   pump   driven  by   a  belt   from 


the  engine  crank  shaft.  A  general  view  of  the  engine  is 
shown  in  Fig.  I. 

During  operation  water  was  injected  with  the  fuel,  and 
when  properly  proportioned  the  engine  ran  without  noise. 
Improper  regulation  of  the  water  spray  produced  pounding 
due  to  pre-ignition  of  the  charge.  After  continuous  opera- 
tion for  several  days  on  Solar  oil  the  inside  of  the  cylinder 
was  examined  and  found  free  from  any  deposit. 

The  engine  was  guaranteed  by  the  maker  to  deliver  75  hp 
at  an  elevation  of  2800  ft.  above  sea  level  when  operating 
at  a  piston  speed  of  750  ft.  a  minute  and  with  a  temperature 
rise  of  the  jacket  water  of  about  120  deg.  Fahr.  The  test 
was  made  at  an  elevation  of  2850  ft.,  the  average  barom- 
eter reading  being  26.95  m-  During  the  test  the  engine  was 
loaded  by  means  of  a  Prony  strap  brake  placed  on  a 
specially  constructed,  water-cooled  pulley. 


FIG.    3 LOOP    CARD    AT    HALF    LOAD l6-LB.    SPRING 

The  various  constants  for  the  engine,  brake  and  fuel  are 
given  in  Table  I.  Table  II  shows  the  average  results  of 
the  brake  tests  at  full  and  partial  loads,  while  Table  III 
was  calculated  in  order  to  show  the  heat  distribution  at 
the  various  loads  per  pound  of  fuel.  Since,  on  account  of 
the  decreased  density  of  the  charge,  the  power  of  an  in- 
ternal combustion  engine  is  decreased  about  3.5  per  cent  for 
every  1000  ft.  elevation,  the  same  engine  should  develop  at 
sea  level  about  84  brake  hp. 

The  object  of  the  test  being  to  determine  whether  the 
engine  would  deliver  75  brake  hp  with  a  fuel  consumption 
of  1.25  pint  per  brake  hp-hr.,  the  governor  was  adjusted 
for  the  correct  piston  speed  at  full  load.  The  variation  in 
speed  from  full  load  tn  the  fractional  loads  was  of  no  con- 
sequence in  the  case  of  the  engine  under  test,  as  it  was 
installed   to   carry   a   constant   load.     The   running  of   the 


1AAJ 


FIG.    4- 


-CONTINUOUS    EXPLOSION     DIAGRAM 

200-I.B.    SPRING 


AT    FULL    LOAD — 


engine  was  perfect  and  the  speed  fluctuations  slight  at  all 
loads  below   full  load. 

In  Fig.  2  is  shown  a  characteristic  indicator  card  taken 
during  the  full-load  test  with  a  200-lb.  spring,  while  Fig.  3 
shows  a  loop  card,  taken  with  a  16-lb.  spring  and  stop. 
The  loop  card  is  advantageous  in  showing  the  suction  and 
exhaust  phases  of  the  cycle  of  operations  and  in  revealing 
defects  in  the  valve  mechanism. 
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A  continuous  diagram  of  the  explosion  pressures  obtained 
for  a  series  of  explosions  is  shown  in  Fig.  4.  This  type 
of  diagram  is  obtained  by  advancing  the  paper  drum  of 
the  indicator  by  hand  while  holding  the  pencil  arm  against 

TABLE    I — CONSTANTS 

Cylinder  diameter,  in 16  1/64 

Length  of  stroke,  in 24 

Engine  constant 0.0122 

Brake   arm,    ft 4.057 

Weight  on  brake  at  full  load,  lb 517.7 

Brake    constant 1  -~  1294 

Kind    of   fuel Solar  oil 

Specific  gravity  at  60  deg.  Fahr 0.8145 

Deg.    limine 42.0 

Lb.    per    gal 6.79 

Heat  units  per  lb.,  high 17,240 

Heat  units  per  ib.,  low 16,322 

Heat  units  per  gal 117,100 

the  paper  on  the  drum.  The  variations  in  the  explosion 
pressure  are  probably  due  to  unsteadiness  of  the  governor, 
producing  somewhat  uneven  compression  pressures  during 
successive  cycles. 

TABLE    II — DATA    AND   RESULTS 


Duration  of  test,  hours 

Barometer,  in 

Speed  of  engine,  r.p.m 

Mean  effective  pressure 

Indicated  horse-power 

Brake-horse-power : 

Maximum 

Minimum 

Average 

Mechanical  efficiency,  per  cent 

Fuel  used,  total  lb 

Fuel  used  per  i.h.p.  per  hour,  lb 

Fuel  used  per  b.h.p.  per  hour,  lb 

Fuel  used  per  b.h.p.  per  hour,  pints.  .  .  . 
Heating  value  of  fuel  consumed: 

Per  i.h.p.  per  hour,  b.t.u 

Per  b.h.p.  per  hour,  b.t.u 

Temperature  of  cooling  water,  deg.  Fahr. 

Inlet 

Outlet 

Rise 

Cooling  water  used  per  hour: 

Total,  lb 

Per  b.h.p.    lb 

Thermal  efficiency,  per  cent 


NUMBER  OF  TEST 


222.75 
0.868 
1.010 
1.192 


82.25 
164.0 
81.75 

1,775 
24.2 
14.62 


26.94 
201.2 
37.1 
45.5 

40.1 

39.43 

39.70 


79.0 
133. 
54.0 


84.25 
125.5 

•    41.25 

2,712 

134.2 

7.0 


The  values  for  the  heat  distribution  per  pound  of  fuel  at 
the  various  loads,  as  given  in  Table  III,  would  indicate  that 
too  little  jacket  water  was  being  supplied  to  the  engine 
during  the  test. 

TABLE   III HEAT   DISTRIBUTION    PER   POUND   OF   FUEL 


NUMBER  OF  TEST 

1 

2 

3 

B.T.U. 

PerCent 

B.T.U. 

Per  Cent 

B.T.U. 

Per  Cent 

Converted  into  in- 
Converted      into 

Friction  and  losses. 
Losses     in     jacket 

2,935 

2,520 
415 

1,955 

12,350 

17.0 

14.26 
2.40 

11.32 

71.68 

2,315 

2,020 
295 

3,090 

11,835 

13.4 

11.7 
1.7 

17.9 

68.9 

2,036 

1.210 
826 

2,635 

12,569 

11.30 

7.01 
4.79 

15.28 

Losses  in  exhaust, 
radiation,  etc.  .  . 

73.42 

path  of  the  exhaust,  will  run  satisfactorily  on  oils  as  heavy 
as  40  deg.  Baume  and  will  develop  a  brake-horse-power  for 
an  hour  on  about  a  pint  of  fuel. 


Hub  Expansion  of  Turbine  Wheels  at  High  Speeds 

Unless  proper  precautions  are  taken,  a  high-speed  turbine 
wheel  expands  at  the  hub  a  sufficient  amount  to  cause  an 
appreciable  increase  in  the  bore,  making  the  wheel  slightly 
loose  upon  the  shaft  and  soon  causing  distress. 

A  paper  on  the  subject  of  this  increase  under  centrifugal 
stress,  presented  by  Mr.  Sanford  A.  Moss,  West  Lynn, 
Mass.,  before  the  American  Society  of  Mechanical  En- 
gineers' meeting,  New  York,  Dec.  4,  1912,  gave  a  general 
discussion  of  stresses  in  a  rotating  wheel  and  outlined  a 
mathematical  method  for  computation  of  the  increase  in 
bore,  checked  by  actual  measurements  at  high  speeds. 

The  increase  of  circumference  of  the  bore  is  found  to  be 
proportional  to  the  original  circumference  and  the  tangential 
stress  and  inverse  as  the  modulus  of  elasticity.  In  the  ex- 
periments the  readings  showed  that  the  bore  expanded  at 
each  speed  an  amount  almost  exactly  equal  to  the  computed 
values. 

For  a  wheel  with  12-in.  bore  and  30,000-lb.  maximum 
stress,  which  is  permissible  with  special  grades  of  steel,  this 
increase  of  bore  comes  out  over  0.01  in.,  which  gives  an 
appreciable  loosening  of  the  shaft  fit. 

For  an  average  case  the  hub  bore  expands  about  0.6  of 
the  amount  of  the  force  fit  and  for  a  force  fit  of  I  mill 
per  inch  of  bore  the  radial  stress  is  about  13,000  lb.  per 
square  inch  and  the  effective  tangential  stress  is  about 
27,000  lb.  per  square  inch.  For  other  amounts  of  force  fit 
the  stresses  are  in  proportion. 

For  the  average  case  above  mentioned  the  pressure  to 
force  the  hub  on  the  shaft  is  about  1560  lb.  per  inch  of  bore 
and  per  inch  of  hub  length  for  a  force  fit  of  1  mill  per  inch 
of  bore. 


The  results  of  the  tests  and  general  operation  indicate 
that  a  good  make  of  gasoline  engine  with  electric  ignition, 
when  provided  with  some  form  of  auxiliary  vaporizer 
which   is   usually  nothing  more   than   a   coil   placed   in  the 


Carrying  Capacities  for  Busbars 


Kindly  give  data  for  figuring  copper  busbars  for  carrying  from  5000 
amp  to  10,000  amp  alternating  current  at  low  voltages.  W.  J. 

The  "Standard  Handbook  for  Electrical  Engineers" 
gives  the  following  data  on  the  carrying  capacity,  current 
density,  etc.,  of  busbars  of  various  sections: 


Circular 

Amperes  per 

Size,  Inches 

Mils 

Amperes. 

Square  Inch. 

1    xj 

318,310 

433 

1732 

ljxt 

397,290 

530 

1696 

Hx{ 

477.405 

626 

1669 

HxJ 

556,400 

725 

1657 

Ux» 

596.830 

676 

1442 

lix-J 

716.200 

978 

1418 

lSxJ 

835.600 

916 

1395 

2  x| 

954   930 

1035 

1380 

2}xj 

1,074.300 

1154 

1367 

2ixi 

1,591.550 

IS  00 

1200 

2ixJ 

1 ,989,440 

1715 

1097 

2   xj 

1.273.240 

1222 

1222 

By  combining  the  necessary  number  of  such  flat  sections, 
leaving  spacer  blocks  and  air  spaces  between  the  bars,  a 
composite  conductor  of  the  required  carrying  capacity  can 
be  built  up.  In  designing  solid  conductors  of  such  large 
carrying  capacities,  the  surface  area  or  perimeter  of  the 
section  may  become  the  controlling  factor  rather  than  the 
actual  area  of  cross-section.  Care  must  be  taken,  however, 
that  the  temperature  rise  at  the  center  of  the  section  shall 
not  become  excessive. 

Round  sections  will  be  least  advantageous  for  larger 
buses,  because  such  circular  shapes  present  the  least  perim- 
eter per  unit  of  cross-sectional  area.  For  round  sections 
hollow  tubes  would  be  preferable  as  securing  the  greatest 
ratio  of  outside  surface  per  unit  of  cross-section. 
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Generators,  Motors  and  Transformers 

Single-Phase  Motor  with  role-Changing  Windings. — J. 
S.  Nicholson  and  B.  P.  Haigh. — A  new  type  of  single- 
phase  commutator  motor,  the  invention  of  one  of  the  au- 
thors, recently  installed  in  the  James  Watt  Engineering 
laboratories  of  the  University  of  Glasgow.  The  principles 
involved  in  the  use  of  pole-changing  windings  in  commu- 


FIG.    I — MOTOR   WITH   POLE-CHANGING  WINDINGS 

tator  motors  are  discussed:  (1)  The  compensated  series 
motor.  (2)  The  repulsion  motor.  Pole-changing  stator 
and  pole-changing  armature  windings  and  the  commutation 
of  the  machines  are  then  considered.  A  typical  stator 
winding  for  eight  and  four  poles  is  shown  in  Figs  i  and  2 
and  consists  essentially  of  two  sets  of  coils,  I,  I,  and  II,  II. 
In  Fig.  1  the  directions  of  current  in  these  are  such  that 
the  winding  has  eight  poles,  the  conductors  being  arranged 
in  eight  groups,  alternatively  positive  and  negative,  occu- 
pying in  this  instance  four  of  the  six  slots  of  each  pole- 
pitch.  On  reversing  the  direction  of  the  current  in  coils 
II,  II,  as  shown  in  Fig.  2,  the  winding  gives  four  poles,  each 
having  eight  active  slots  arranged  in  two  groups  of  four, 


FIG.  2 — POLE-CHANGING  WINDINGS 

separated  by  groups  of  two  empty  slots.  As  the  presence 
of  these  latter  inactive  slots  would  be  undesirable  in  a 
stator  winding  intended  for  compensating  the  ampere-turns 
of  the  armature,  an  extra  set  of  coils,  III,  III,  may  be 
added  so  as  to  complete  four  uniform  groups  of  conductors 
while  still  leaving  four  groups  of  slots  in  the  neutral  zones 
unwound.  The  three  sets  of  coils  are  preferably  connected 
so  that  coils  I  and  II  are  in  series  when  employed  for  eight 


poles  and  in  parallel  with  one  another  (but  in  series  with 
the  extra  coils,  III)  when  used  for  four  poles.  An  im- 
proved design  is  shown  in  Fig.  3,  serving  not  only  as  an 
eight-pole  field  winding,  but  also  as  an  additional  four-pole 
main  winding  according  to  the  directions  of  current  in  the 
component  coils  1,  2,  3  and  4.  When  these  are  coupled  in 
the  two  pairs,  1,  2,  3,  4,  which  may  be  connected  in  series, 
as  in  Fig.  3a,  or  singly,  or  in  parallel,  an  eight-pole  field 
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FIG.    3 — IMPROVED   ARRANGEMENT 

is  produced  covering  nearly  five-sixths  of  the  total  pole 
area  at  uniform  density.  By  reversing  the  currents  in 
coils  3  and  4,  while  those  in  coils  1  and  2  remain  unchanged, 
as  shown  in  Fig.  3&,  the  directions  of  the  currents  in  four 
of  the  eight  groups  of  slots  are  such  as  to  fulfil  the  purpose 
of  the  extra  main  winding  (III,  Fig.  2),  while  the  direc- 
tions of  current  in  the  remaining  four  groups  are  such  as 
to  neutralize  one  another,  leaving  these  slots  inactive  so  far 
as  external  magnetomotive  forces  are  concerned,  although 
subject  to  copper  losses  and  magnetic  leakage.  The  use 
of  the  extra  main  winding,  or  of  the  reconnected  field 
winding,  not  only  improves  the  overload  range  of  the  motor 
by  reducing  the  stray  fluxes  but  also  increases  its  output  in 
proportion  to  the  voltage  induced  in  the  active  conductors 
of  the  additional  winding.  The  author  then  takes  up  pole- 
changing  armature  windings.  A  comparison  is  made  be- 
tween the  relative  outputs  of  the  types  of  machines  dis- 
cussed and  a  table  is  given  comparing  these  witli  the  normal 
repulsion  motor.  Control  connections  are  illustrated, 
finally  some  details  and  tests  of  an  experimental  motor  arc 
given. — London  Electrician,  Dec.  13  and  20,  1912. 

Three-Phase  Commutator  Motors. — A  note  on  a  recent 
British  patent  (Xo.  16.790.  Dec.  12,  1912)  of  the  Siemens- 
Schuckertwerke  G.  M.  B.  II.  To  overcome  the  commutation 
difficulties  with  these  motors  when  of  large  size,  and  to 
avoid  the  replacement  of  a  large  motor  by  smaller  ones  in 
purely  series  connection,  whereby  the  rotors  are  connected 
in  mesh,  the  motors  are  provided  with  double  brush  sets, 
ts  t<>  each  phase.  By  this  means  the  rotor  and  stator 
windings  of  all  the  motors  may  then  be  connected  in  series. 
Speed  variation  may  be  obtained  by  shifting  the  brush  sets 
of  each  phase.  Taking  two  motors,  they  may  be  mechan- 
ically coupled,  the  brush  gear  of  each  being' mechanicallv 
connected  to  insure  the  equal  distribution  of  the  load.  Al- 
ternatively, the  lead  connecting  the  brushes  of  the  two 
machines  may  be  connected  to  a  point  on  the  secondarv 
of  the  transformer.  The  motors  need  not  then  be  median 
ically  connected,  and  the  brushes  may  be  displaced  by  differ- 
ent amounts. — London  Elec.  Ending,  Dec.  19,  1912. 
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Armature  Reaction  in  Lap-Wound  Machines. — W. 
Lulofs. — The  conclusion  of  his  mathematical  article.  The 
circulating  currents  in  a  lap-wound  armature  due  to  un- 
equal pole  strengths  are  usually  supposed  to  produce  an 
armature  reaction  largely  tending  to  remedy  inequalities 
in  the  magnetic  field.  The  author  shows  that  only  in  the 
case  of  the  four-pole  machines  is  this  counterbalancing  true. 
This  is  in  agreement  with  the  fact  well  known  in  practice 
that  the  four-pole  lap-wound  machine  is  far  superior  to 
those  having  more  poles.  — London  Electrician,  Dec.  20, 
1912. 

Lamps  and  Lighting 

Tungsten  Drazvn  Filaments. — A  note  on  a  recent  British 
patent  (No.  18,467,  Dec.  12,  1912)  of  W.  D.  Coolidge. 
With  dense,  coarse  powdered  tungsten  of  high  purity  is 
mixed  between  1  per  cent  and  5  per  cent  by  weight  of  the 
oxides  of  the  rare  earths.  The  mixture  is  compressed 
hydraulically.  The  sticks  so  produced  are  heated  in  a 
hydrogen  tube  furnace  up  to  above  1200  deg.  C.  They  are 
then  brought  to  a  very  intense  white  heat  by  the  passage 
of  an  alternating  electric  current  in  a  reducing  atmosphere. 
A  previous  heating  in  a  vacuum  for  about  half  an  hour 
may  be  given.  The  removal  of  impurities  is  facilitated  by 
the  porous  nature  of  the  sticks  due  to  the  added  substances. 
The  size  of  the  sticks  may  be  about  l/\  in.  square  and  6  in. 
long.  They  would  not  be  subjected  to  the  full  current  at 
first,  but  about  1400  amp  for  fifteen  minutes,  then  1700  amp 
for  fifteen  minutes.  After  this  the  current  would  be 
brought  to  zero  by  a  reduction  of  200  amp  each  minute. — 
London  Elec.  Eng'ing,  Dec.  19,  1912. 

Electrodes  for  Flame-Arc  Lamps. — A  note  on  a  recent 
British  patent  (No.  27,620,  Dec.  12,  1912)  of  the  British- 
Thomson-Houston  Company  and  the  General  Electric  Com- 
pany of  this  country.  To  prevent  the  formation  of  a  non- 
conducting layer  of  slag  on  electrodes  containing  varying 
amounts  of  titanium  or  titanium  carbide,  from  2  to  3  per 
cent  of  cuprous  material  is  added. — London  Elec.  Eng'ing, 
Dec.  19,  1912. 

Illumination. — A  Thomalen. — A  mathematical  article  in 
which  the  author  describes  a  method  for  determining  the 
average  illumination  of  rectangular  surfaces  by  calculating 
exactly  the  space  angles  which  are  obtained  by  Hogner's 
division  of  the  quadrant. — Elek.  Zcit.,  Dec.  19,  1912. 

Generation,  Transmission   and   Distribution 

Electric  Machinery  in  Steel  Works.-^-J.  Arthur  Sykes. 
— The  author  points  out  that  the  conditions  under  which 
machinery  is  worked  in  steel  works  are  very  severe.  Con- 
sequently more  than  usual  care  must  be  taken  in  the  selec- 
tion of  plant.  It  is  also  necessary  to  pay  particular  at- 
tention to  details,  such  as  the  prevention  of  the  accumula- 
tion of  dust  in  machines,  the  maintenance  of  insulation, 
etc.  As  far  as  possible  the  plant  should  be  standardized, 
in  order  to  avoid  the  necessity  of  a  large  number  of  reserve 
units,  and  the  arrangement  should  be  such  that  a  break- 
down can  be  remedied  with  the  least  possible  delay.  Break- 
downs in  cranes  are  often  due  to  lack  of  efficient  brakes, 
leading  to  the  running  away  of  motors.  Resistor  units  and 
their  connections  are  also  a  frequent  source  of  trouble  un- 
less suitably  designed. — London  Electrician,  Dec.   13,   1912. 

Electrically  Driven  Rolling  Mills.- — A  list  of  203  elec- 
trically driven  rolling  mills  in  Europe  with  brief  data  on 
equipment  and  system.  There  are  also  a  description  of  the 
electrical  plant  for  driving  the  reversing  rolling  mill  at 
the  Skinning  Rove  Iron  Works,  and  an  article  by  J.  J. 
Fasola  on  the  direct  application  of  the  single-winding 
Sandycroft-Hunt  three-phase  cascade  motor  to  rolling-mill 
work. — London  Electrician,  Dec.  13,  1912. 

Electric  Non-Reversing  Mills. — S.  H.  Eckmann. — After 
some  general  remarks  on  the  relative  economy  of  steam 
and  electrically  operated  mills,  the  author  considers  the 
claims  of  the  reheating  furnace  with  waste  heat  boiler  and 
steam   rolling  mill  versus  the   regenerative  reheating   fur- 


nace and  electrically  driven  mill.  Different  methods  of 
obtaining  variable-speed  drives  are  outlined.  Improved 
efficiency  and  increased  output  are  obtainable  by  the  use  of 
automatic  slip  regulators.  Notes  are  given  on  the  com- 
pounding of  direct-current  mill  motors  and  a  new  system  is 
outlined  of  equalizing  a  group  of  mill  motors.  In  addition 
to  the  usual  shunt  field  Sh  and  series  field  5"  each  motor 
(Fig.  4)  has  a  third  field  winding,  E,  through  which  flows 
the  total  current  of  the  whole  group  of  motors.  Any  in- 
crease of  the  total  current  therefore  immediately  causes  all 
the  individual  motor  currents  to  decrease  and  thus  dis- 
charges, or  reduces  the  rates  of  charging,  all  flywheels 
connected  to  the  system.  Motors  that  happen  to  be  run- 
ning on  light  load  when  a  heavy  current  occurs  somewhere 
in  the  system  may  even  reverse  their  current  and  regen- 
erate into  the  line,  thus  easing  the  demand  from  the  power 
house.  In  the  same  way  any  decrease  of  the  line  current 
will  cause  all  motors  to  increase  their  currents  and  thus 
charge  their  flywheels  or  reduce  their  rates  of  discharge. 
The  illustration   shows  a  special  case,  where  part  of   the 
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FIG.    4 FLYWHEEL    GENERATOR    SYSTEM 

motors  belonging  to  the  system  are  not  equipped  with  a 
flywheel  at  all  and  where,  therefore,  the  load  fluctuations 
caused  by  them  are  smoothed  down  by  the  flywheels  coupled 
to  the  other  motors  of  the  system. — London  Electrician, 
Dec.  13,  1912. 

Peat. — J.  Teich mueller. — A  continuation  of  his  very 
long  paper  read  before  the  German  Association  of  Elec- 
trical Engineers  on  the  use  of  peat  in  electrical  engineer- 
ing with  special  reference  to  the  power  plant  in  Ostfries- 
land  utilizing  the  peat  deposit  of  the  Wiesmoor.  The 
plant  is  a  turbo-generator  plant,  the  peat  being  utilized  as 
fuel  for  the  boilers.  Under  these  conditions  with  peat 
dried  in  the  air,  but  not  completely  free  from  moisture, 
2-5  kg  (55  lb.)  of  peat  produces  1  kw-hr.  under  ordinary 
conditions  of  service,  or  400  kg  (880  lb.)  produces  1  ton 
of  peat.  The  price  of  the  peat  being  $1.25  per  ton,  the 
cost  of  fuel  is  about  0.3  cent  per  kw-hr.,  which  compares 
well  with  the  results  obtained  in  other  German  plants 
where  bituminous  coal  is  used  for  firing.  Still  better  re- 
sults can  be  obtained  with  peat  if  it  is  used  in  a  gas  pro- 
ducer with  gas  engines  operating  according  to  the  Frank- 
Caro  process,  with  recovery  of  ammonium  sulphate  as  a  by- 
product. This  system  is  in  use  in  a  plant  which  supplies 
energy  to  the  city  of  Osnabriick.  In  this  case  2  kg  (4.4 
lb.)  of  peat  is  consumed  per  kw-hr.  The  author  gives 
details  of  the  transmission-line  construction.  The  paper  is 
to  be  concluded. — Elek.  Zeit.,  Dec.  19,  1912. 
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I Tind  Motors. — W.  A.  P.  Turnbull. — An  illustrated  de- 
scription of  a  new  type  of  wind  motor  for  generator  driv- 
ing which  was  exhibited  at  the  Sydney  Agricultural  Show. 
The  special  feature  is  the  method  of  speed  regulation. 
This  is  shown  diagrammatically  in  Fig.  5,  in  which  a  is  a 
plan  and  b  an  elevation  of  the  apparatus.  The  wind  wheel 
X  runs  on  shaft  D,  which  is  rigidly  connected  to  casting  Z, 
which  is  pivoted  at  F  on  the  supporting  tower.  The  center 
line  of  shaft  D  is  to  one  side  of  the  center  line  of  the  pivot 
and  tail  apparatus.  The  tail  of  the  mill  T  is  free  to  turn 
horizontally  on  a  fulcrum  Y  rigidly  supported  from  the 
casting  Z  through  frame  L.  The  other  end  of  the  tail  arm 
is,  however,  restrained  in  its  movement  by  a  weight  W ,  to 
which  it  is  attached  by  a  rope  running  over  a  pulley  P  car- 
ried on  the  framework.  The  regulation  is  automatic.  When 
the  wind  is  blowing  in  the  direction  shown  by  the  arrow  K, 
the  wind-wheel  tends  to  turn  out  of  the  wind  in  the  direc- 
tion shown  by  the  arrow  0.  The  wind,  however,  tends 
to  keep  the  tail  T  in  the  direction  of  the  wind.  If  W  were 
made  extremely  heavy,  the  tail  would  act  as  though  rigidly 
connected  to  Z,  and  the  regulation  would  be  unstable.  The 
weight,  however,  is  so  adjusted  that  the  resultant  of  the 
two  parallel  forces  acting  at  each  end  of  the  tail  at  right 
angles  thereto,  and  which  takes  effect  on  Z  through  the 
pivot  Y,  balances  the  turning  movement  of  the  main  wheel 


FIG.     5 DIAGRAMMATIC    VIEW    OF    WIND    MOTORS 

about  the  vertical  axis  of  F  in  such  a  manner  that  the 
wind-wheel  turns  out  of  the  wind  or  into  the  wind  accord- 
ing to  whether  the  wind  velocity  rises  or  falls.  The  wheel 
then  revolves  at  practically  constant  speed  over  and  above 
a  maximum  wind  velocity — generally  fixed  at  from  10  to  15 
miles  per  hour.  No  matter  what  hurricane  is  blowing,  the 
speed  of  the  wind-wheel  does  not  exceed  this  maximum, 
turning  right  out  of  the  wind  momentarily  when  the  gusts 
are  very  severe  but  maintaining  the  constant  speed. — Lon- 
don Elec.  Review,  Dec.  20,  1912. 

French  Water  Powers. — Some  notes  on  the  rapid  de- 
velopment of  water-powers  in  France.  The  greatest  project 
is  the  development  of  the  water-power  of  the  Rhone  River, 
where  a  power  plant  of  240,000  kw  is  being  erected.  The 
largest  part  of  the  energy  is  to  be  transmitted  at  120,000 
volts  to  Paris,  the  distance  being  430  km  (260  miles).  The 
principal  hydroelectric  companies  of  France  have  com- 
bined and  formed  a  syndicate.  The  total  rating  of  the 
water-power  plants  represented  in  this  syndicate  is  now 
575,000  lip.  of  which  one  half  is  sold  for  lighting  and  in- 
dustrial purposes  and  the  other  half  is  used  in  electro- 
chemical and  electrometallurgical  plants.  The  total  rating 
of  the  water-powers  available  in  France  is  estimated  as 
5,000.000  hp  with  a  low-water  level  of  10,000,000  lip  with 
average  water  level.  A  great  deal  therefore  remains  to 
be  done  to  utilize  this  power.  Much  is  expected  from  the 
electrification  of  railways  and  many  of  the  French  rail- 
way companies  make  experiments,  but  so  far  only  10,000 
lip  is  utilized  for  electric  traction  on  trunk  railroads  in 
France.- — Elck.  Zcit..  Dec.  19,  1912. 

Traction 

Electrification  of  London  Railways. — An  article  on  some 
electrification  schemes  of  the  London  &  Northwestern 
Railway  and  the  London  and  Southwestern  Railway.  The 
former  will  electrify  79  miles  of  track,  the  latter  73  miles. 
Both    are    adopting   the   continuous-current    system    at    600 


volts  pressure;  the  former  with  third  and  fourth  rails,  and 
both  companies  will  have  their  own  power  stations. — Lon- 
1  trician,  !  )ec.  13,  1912. 
Berlin. — A  continuation  of  the  memorial  of  the  Rail- 
way Department  of  the  government  concerning  the  elec- 
tric operation  of  the  Berlin  City,  Loop  (Ring)  and  Sub- 
urban railways.  Data  are  given  on  the  changes  in  the 
design  of  the  steam  locomotives  which  would  become  neces- 
sary with  the  intended  greater  rapidity  of  succession  of 
trains  in  case  steam  traction  was  used.  Comparative  figures 
are  given  on  the  use  of  electric  and  steam  traction.  The 
first  installation  is  considerably  cheaper  for  electric  trac- 
tion (about  $1,470,000  against  $2,000,000  for  steam  trac- 
tion), while  the  cost  of  operation  is  practically  the  same  in 
both  cases. — Elck.  Zcit.,  Dec.  19,  1912. 

Installations,  Systems  and  Appliances 

Scrapping  Plant  at  London. — A  note  stating  that  four 
3500-kw  reciprocating  engines  and  generators  at  the  Green- 
wich power  station  are  to  be  replaced  by  four  8000-kw 
turbo-generators,  the  total  equipment  rating  being  thus  in- 
creased from  34,000  kw  to  52,000  kw,  although  the  recipro- 
cating plant  was  put  down  only  ten  years  ago  and  was  far 
from  having  completed  its  useful  life.  The  work  will  be 
carried  out  in  two  stages,  two  sets  at  a  time.  The  recipro- 
cating sets  together  cost  about  $595,000,  whereas  the  cost 
of  replacing  them,  including  the  provision  of  an  overhead 
crane  and  making  certain  alterations,  will  be  about 
$1,135,000.  The  book  value  of  the  present  plant  when  dis- 
carded will  be  about  $375,000.  On  the  other  hand,  the 
saving  in  fuel  with  coal  at  $2.75  per  ton  is  estimated  at 
$57,150  for  the  first  two  turbines,  and  this  is  sufficient  to 
meet  the  debt  charges  on  the  first  portion  of  the  new  plant. 
— London  Electrician,  Dec.  13,  191 2. 

Safety  Device  for  Electrical  Machinery  for  Cool  Mine. — 
D.  Bowan  and  W.  E.  French. — The  composition  of  fire- 
damp is  considered,  and  the  results  of  experiments  on  the 
ignition  temperatures  of  different  gases  are  given.  The 
velocities  of  inflammation  of  a  gas  under  constant  volume 
are  discussed  and  pressure  curves  are  given.  Experiments 
with  safety  devices  and  the  phenomenon  of  "after-burning" 
with  gauze-protected  apparatus  are  explained.  The  details 
of  a  number  of  flame-proof  devices  for  mining  work  are 
criticised.  Oil  protection  is  dealt  with  and  some  oil-im- 
mersed machinery  of  British  manufacture  reviewed  in  de- 
tail. Gauze,  plate,  labyrinth  and  tube  protection  are  further 
discussed. — London  Electrican,  Dec.  20,  1912. 

Electrophysics  and   Magnetism 

Gravitation. — Tun  Ishiwara. — A  paper  on  the  theory  of 
relativity  with  consideration  of  gravitation.  The  author 
starts  from  the  fundamental  equations  of  the  electromag- 
netic theory,  assuming  the  velocity  of  light  not  to  be  con- 
stant, and  shows  how  on  this  basis  it  is  possible  to  derive 
Abraham's  gravitation  formulas  and  also  the  result  that 
the  gravity  of  a  system  is  proportional  to  its  energy.  In 
the  fundamental  equations  of  electromagnetic  phenomena 
as  well  as  in  the  equations  of  the  field  of  gravitation  the 
square  root  of  the  velocity  of  light  is  an  item  of  particular 
importance. — Phys.  Zcit..  Dec.  15. 

Electric  Constriction. — F.  F.  Northrup. — An  article  de- 
scribing a  curious  manifestation  of  electric  constriction 
showing  pressure  forces  in  a  liquid  carrying  a  current,  due 
to  the  pinch  effect. — Met.  and  Chcm.  inuary,  1913. 

Electrochemistry    and   Batterie- 

The  Electric   Furnace   in   the  Production    of  Iron   from 

Ore. — D.  A.  Lyon. — An  illustrated  article  pointing  out  that 

the  use  of  the  electric   furnace  in  the  production  of  iron 

from  ore  while  restricted  to  certain  countries  with  special 

iw  entirely  passed  the  experimental  stage 

in  view  of  the  fact  that  commercial  iron-ore-reduction  fur- 

mining   in   California   and    Scandinavia.     Com- 
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parison  is  given  of  details  of  the  practice  in  California  and 
Scandinavia,  especially  with  reference  to  reduction  in  shaft, 
to  gas  circulation  and  use  of  calcined  limestone.  The 
author  indicates  the  lines  along  which  the  electric  furnace 
will  probably  be  improved  and  its  efficiency  raised.  He 
concludes  that  the  electric  iron-ore-reduction  furnace  is 
meeting  the  requirements  in  those  localities  where  it  has 
been  introduced,  and  that  it  will  no  doubt  find  extended  ap- 
plication in  those  countries  where  the  conditions  are  favor- 
able to  its  introduction,  namely,  where  electrical  energy  is 
comparatively  cheap  and  where  coke  and  charcoal  are  com- 
paratively high.  Inasmuch  as  the  cost  of  electrical  energy 
is  largely  the  governing  factor  in  determining  its  adoption, 
and  as  the  cost  of  electrical  energy  is  constantly  decreas- 
ing, we  may  expect  to  find  an  extended  application  of  the 
electric  reduction  furnace  in  the  future. — Met.  and  Chem. 
Eng'vig,  January,  1913. 

Induction  Furnace. — J.  Harden. — After  some  general  re- 
marks on  induction  furnaces,  the  author  gives  a  survey  of 
the  conditions  obtaining  in  various  steel-producing  coun- 
tries. It  is  rather  in  the  production  of  special  classes  of 
steel  than  of  steel  such  as  is  used  in  armor  plate,  and  of 
which  the  specification  is  not  so  exacting,  that  the  induc- 
tion furnace  will  find  its  place.  In  the  production  of  high- 
grade  steels  the  cost  of  electric  energy  is  not  very  impor- 
tant so  long  as  the  resulting  product  is  good.  The  charac- 
teristics of  the  induction  furnace  render  it  particularly 
applicable  to  this  class  of  work.  In  conclusion,  details  are 
given  of  the  construction  of  induction  furnaces  and  of  the 
way  in  which  it  has  been  found  necessary  to  make  the  fur- 
nace linings. — London  Electrician,  Dec.  13,  1912. 

Units,  Measurements  and  Instruments 

Measurement  of  Temperature  by  Electric  Means. — C.  B. 
Thwing. — An  article  discussing  critically  the  general  prin- 
ciples and  the  limitations  of  simple  thermocouples,  reduc- 
tion pyrometers  with  thermocouple  and  electric  resistor 
pyrometers.  In  selecting  pyrometers  the  temperature  range 
is  one  of  the  first  considerations.  For  temperatures  with 
a  maximum  range  above  1500  deg.  C.  (2732  deg.  Fahr.) 
the  radiation  type  is  the  only  one  of  the  three  which  is 
available.  The  lower  limit  for  this  type  of  instrument  is 
ordinarily  about  500  deg.  C.  (932  deg.  Fahr.).  Where  the 
upper  limit  is  150  deg.  C.  choice  may  be  had  between  the 
radiation  and  the  platinum  thermocouple.  Where  the  upper 
range  is  1200  deg.  C.  (2192  deg.  Fahr.)  the  chrome-nickel 
thermocouple,  the  platinum  thermocouple  and  the  radia- 
tion type  may  all  be  used.  For  temperatures  up  to  1000  deg. 
C.  (1832  deg.  Fahr.)  the  iron-constantan  thermocouple  and 
the  nickel  resistor  could  be  employed,  with  the  choice  prob- 
ably in  favor  of  the  resistor  type.  The  form  and  size  of 
the  thermocouple  or  resistor  bulb  are  also  determined  by 
circumstances.  Where  large  heat  areas  are  under  consid- 
eration, with  slow  changes  of  temperature,  the  thermo- 
couple may  be  of  large  cross-section  and  thoroughly  pro- 
tected with  iron  or  refractory  tubes.  Where  the  bodies  to 
be  measured  are  small  and  the  temperature  fluctuations  are 
very  rapid  the  thermocouple  must  be  made  smaller.  For 
example,  if  the  transformation  point  of  a  number  of  speci- 
mens of  steel  is  to  be  determined,  it  is  desirable  that  the 
specimens  be  small,  with  a  small  opening  into  which  a  very 
small  thermocouple  is  inserted.  The  same  considerations 
which  make  the  thermocouple  small  would  determine  the 
choice  of  the  thermocouple  as  against  the  resistor  bulb, 
since  the  former  can  be  made  almost  infinitesimally  small 
and  will  respond  with  corresponding  quickness  to  the  tem- 
perature of  the  inclosing  body.  Where  thermocouples  are 
used  the  greatest  consideration  must  be  given  to  the  matter 
of  cold-end  variation,  and  in  the  installation  the  most  com- 
plete precaution  must  be  taken  in  the  matter  of  wiring  to 
make  sure  that  all  joints  are  permanently  made.  In  the 
case  of  resistor  thermometers  the  failure  to  get  good  re- 
sults is  often  due  to  the  failure  to  protect  the  lead  wires 


from  moisture  or  from  abrasion. — Met.  and  Chem.  Ejig'ing, 
January,  1913. 

Thermal  Emf  of  Tungsten  and  Molybdenum. — E.  F. 
Northrup. — An  article  on  the  determination  of  the  thermal 
emf  of  tungsten  and  molybdenum.  A  diagram  giving  the 
emf  as  a  function  of  the  temperature  shows  that  this  curve 
reaches  a  maximum  at  530  deg.  C.  and  comes  back  to  zero 
at  1060  deg.  C.  The  author  recommends  that  many  sam- 
ples of  tungsten  and  molybdenum  be  tested.  If  they  all 
have  a  neutral  point  at  1060  deg.  C,  a  thermocouple  of 
these  metals  would  serve  in  a  very  convenient  way  to  fix 
this  temperature.  A  couple  or  a  resistor  thermometer  to 
be  tested  would  be  put  in  the  same  electric  oven  with  the 
tungsten-molybdenum  couple  and  the  temperature  raised 
until  the  latter  showed  zero  emf.  The  temperature  would 
then  be  1060  deg.  C. — Met.  and  Chem.  Eng'ing,  January, 

1913- 

Telegraphy,  Telephony  and  Signals 

Telegraph  Currents. — K.  W.  Wagner. — A  conclusion  of 
his  paper,  illustrated  by  numerous  diagrams,  on  a  new  arti- 
ficial telegraph  line  for  investigating  phenomena  of  teleg- 
raphy- Since  the  transient  phenomena  or  short  natural 
lines  are  very  often  so  quick  that  they  cannot  be  deter- 
mined directly  by  means  of  the  oscillograph,  the  artificial 
line  of  the  author  is  so  designed  as  to  change  all  the  time 
constants  in  a  certain  ratio;  the  transient  phenomena  in 
the  artificial  line  are  then  retarded  in  the  same  ratio,  but 
are  otherwise  not  changed  or  distorted.  In  the  second  part 
of  the  paper  the  author  gives  several  oscillograms  which 
have  been  taken  with  the  artificial  line  to  investigate  several 
problems  in  practice.  One  of  these  is  the  use  of  alternat- 
ing-current signals  for  telegraphy.  It  has  been  claimed 
that  this  system  permits  transmission  to  a  greater  dis- 
tance, but  this  is  a  mistake  since  an  alternating-current 
signal  consisting  of  a  number  of  impulses  and  reversals 
changes  while  being  transmitted  over  a  long  line  into  one 
single  broadened  and  flattened  impulse.  Other  subjects  dis- 
cussed are  the  current  at  the  distant  end  with  different 
lengths  of  line,  the  connection  in  series  of  lines  of  different 
characteristics,  and  the  use  of  protective  devices  against 
abnormally  high  voltages. — Elek.  Zcit.,  Dec.  19,  1912. 


Book  Review 


Calculs  Techniques  et  £conomiques  des  Lignes  de 
Transport  et  de  Distribution  d'Energie  £lectriq-ue. 
First  part.  By  C.  Le  Roy.  Paris:  A.  Hermann  & 
Sons.  172  pages,  52  illus.  Price,  6  francs. 
A  very  practically  presented  elementary  textbook  on  the 
design  of  electric  conductors  for  the  transmission  of  energy. 
The  design  includes  a  discussion  of  the  heating,  efficiency, 
economy  and  pressure  regulation  of  the  conductors.  Vari- 
ous practical  examples  are  examined,  numerically,  from  an 
engineer's  point  of  view.  The  nine  chapters  of  the  work- 
relate  to  the  following  subjects:  Considerations  determin- 
ing the  choice  of  the  size  of  conductors;  conditions  for 
safety  of  operation;  conditions  for  satisfactory  service;  con- 
ditions for  good  economy;  design  of  distributing  conductors; 
resistance  of  wires;  design  of  lines  with  reference  solely  to 
their  resistance,  inductance,  reactance  and  impedance  ;  de- 
sign of  transmission  and  distribution  lines  taking  their 
reactance  into  account.  It  is  unfortunate  that  a  distinct 
difference  of  terminology  exists  between  the  French  and 
English  languages  in  regard  to  inductance  and  reactance. 
What  is  called  inductance  in  English  is  sometimes  described 
as  "self"  in  French  and  what  is  called  reactance  in  English 
is  then  described  as  inductance  in  French.  This  serious 
discrepancy  in  terms  should  soon  receive  international  con 
sideration  and  elimination  in  order  to  facilitate  interchange 
■of  ideas  among  engineers  of  different  nations. 
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New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Showcase  Lighting 

In  selecting  a  showcase  lighting  system  several  important 
points  should  be  considered.  The  illumination  of  the  interior 
of  the  case  should  be  approximately  double  that  of  the  gen- 
eral illumination  of  the  store;  the  light  should  be  of  such  an 
intensity  and  quality  that  the  goods  are  shown  in  their  true 
color  and  style;  the  temperature  of  the  interior  of  the  case 


FIG.    I SHOWCASE 

REFLECTOR 


FIG.   2 DISTRIBUTION    DIAGRAM 


must  not  be  raised  to  any  appreciable  extent,  and  any  in- 
crease, however  small,  should  be  evenly  distributed,  as  a 
plate  glass  which  is  warm  in  spots  is  liable  to  crack  when 
cold  drafts  strike  it.  Moreover,  the  lighting  unit  should  be 
neat  and  inconspicuous  and  permit  of  easy  ami  thorough 
cleaning  of  the  case. 

The  Linolite  lamp,  it  is  claimed,  meets  these  conditions 
very  satisfactorily.  This  lamp  is  approximately  1  ft.  long 
and  1  in.  in  diameter.  The  tungsten  metal  filament  is  con- 
centric to  the  tube  and  extends  its  entire  length.  The  in 
terior  glass  area  of  the  lamp  is  31  sq.  in.,  as  against  17  sq. 
in.  for  the  ordinary  "bunghole"  type  of  lamp  and  24  sq.  in. 
for   the   ordinary    incandescent    lamp    of    the    same    rating. 


FIG.     3 SHOWCASE    LIGHTED     Willi     LINOLITE     1. AMI'S 

This  large  glass  area  is  said  to  insure  low  temperature  and 
long  life.  On  account  of  its  shape  the  lamp  also  adapts 
itself  to  a  very  small  reflector. 

The  illustrations  show  the  application  of  the  Linolite 
system  of  showcase  lighting  in  the  stoic  of  Lipman, 
Wolf  &  Company,  Portland,  Ore.,  where  over  3000  ft.  of 
Linolite  is  in  use.     Fig.  1  shows  a  reflector  2.5  in.  deep  and 


2  in.  high,  which  distributes  the  light  as  shown  in   I 
The  aisle  cases  111   Fig.  3  are  30  in.  deep  and  32  in.  high  and 
are  equipped    with    four    Linolite   lamps   for   each   8   ft.   of 
frontage,   while   the   wallcases  are  24  in.   deep   and   36  in. 
wide  with  three  lamps  to  each  case.     The  art  exhibit  is 


1   [G.     I — STATUARY   EXHIBIT    ILLUMINATED   BY    LINOLITE    LAMPS 

shown  in  Fig.  4.  The  depth  from  the  posts  to  the  hack  of 
the  rase  is  3  it.  6  in.  and  from  the  ceiling  to  the  counter  5  ft. 
6  in.  The  Linolite  lamps  used  in  the  specially  designed 
wallease   reflector  are   rated  at   35   watts.  illation 

was  made  by  the  H.  W.  fohns-Manville  Company,  \Tew 
York. 


Oil-Engine  Operation  at   Paullina,   la. 

Paullina.  la.,  a  town  of  moo  population,  installed  a  50-hp 
hi  engine  generating  equipment  about  two  years  ago.     The 


OIL-ENGINE    PLANT,    PAULLINA,    IA, 

plant  comprises  a  two-cylinder  horizontal  Mietz  &  .' 
oil  engine,  iperating  at  275  r.p.m.,  directly  couple.! 
30-kw,  110  200-volt  direct-current  generator  by  means  of  a 
flexible  coupling.  Besides  supplying  lighting  for  the  busi- 
ness and  residential  sections,  a  moving-picture  show  and 
street  lamps  are  operated  from  the  equipment. 
In   the   business   section   a   number   of    five-lamp   tung 
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standards  are  employed.  The  plant,  with  pole  line,  equip- 
ment, etc..  was  installed  complete  by  the  Interstate  Electric 
&  Manufacturing  Company. 

From  the  annual  report  of  the  town  officials  the  following 
figures  are  taken  for  the  cost  of  operation  of  the  plant 
from  April  I,  191 1,  to  March  31,  1912,  during  which  period 
the  income  from  lighting  service  was  $3, 793-95-  This  is 
exclusive  of  street  lighting,  for  which  no  charge  was  made: 
Salary  for  superintendent  of  public  works,  $1,320;  repairs 
for  plant,  including  miscellaneous  supplies,  etc.,  $65.58;  fuel 
for  plant,  $339.63  ;  lubricating  oil  for  plant,  $43.98 ;  outlay 
for  plant  during  year.  $1,769.19. 

The  above  figures  do  not  include,  of  course,  charges  for 
capital  invested  in  the  plant,  depreciation,  taxes,  etc.  In 
addition  to  the  difference  of  $2,024.76  shown  in  favor  of 
plant  income  over  the  items  of  outlay  tabulated,  it  is  esti- 
mated that  the  street  lighting  furnished  would  have  cost 
$1,500. 

The  oil-engine  equipment  has  proved  very  economical  to 
operate  and  has  given  extremely  satisfactory  service,  in- 
cluding many  long  record  runs  without  trouble  or  shut-down. 
For  pumping  its  water  supply  the  town  of  Paullia  recently 
purchased  from  the  manufacturer,  August  Mietz,  87  Eliza- 
beth Street,  New  York,  an  additional  18-hp  oil  engine  of 
the  same  type. 


Insulated  Wire 

The  Underwriters'  tests  are  much  more  severe  on  the 
smaller  sizes  of  1911  code  wire  than  on  the  larger  sizes, 
and  where  the  same  quality  of  insulation  is  used  throughout 
it  is  considered  the  best  practice  to  increase  the  voltage 
tests  more  on  the  larger  sizes  of  wire.  The  Simplex  Elec- 
trical Company,  201  Devonshire  Street,  Boston,  Mass., 
claims  that  all  of  its  191 1  code  wire  "Simcore"  is  sub- 
jected to  the  following  tests  for  one  minute: 


Size,  B.  &  S. 

Required  by 
Underwriters,  Volts 

Applied  to  Each 

Length  of  "Simcore," 

Volts 

14  to  8 

1500 

2000 

6  to  2 

2000 

3000 

1  to  0000 

2500 

5000 

225,000  to  500,000 

3000 

6000 

525,000  and  larger 

3500 

7000 

From  the  above  it  will  be  noted  that  the  voltage  tests 
applied  are  much  in  excess  of  those  required  by  the  Under- 
writers, being  in  the  larger  sizes  as  much  as  100  per  cent 
more. 


Portable  Electric  Drills 

The  Standard  Electric  Tool  Company  of  Cincinnati, 
Ohio,  has  placed  upon  the  market  a  line  of  portable  electric 
drills  in  four  sizes,  namely,  %  in.,  5/16  in.,  y2  in.  and  34  in. 
The  drill  motors  will  operate  with  either  alternating  or 
direct  current  and,  it  is  stated,  will  give  equal  satisfaction 
on    low-frequency    circuits    or    on    60-cycle    mains.      This 


PORTABLE    ELECTRIC    DRILL 

versatility  has  been  brought  about  through  the  use  of  series- 
commutating  type  motors  of  special  design.  High  power, 
absence  of  tendency  to  run  hot  and  an  improved  method 
of  forced  ventilation  are  the  features  claimed  for  these 
drills.  The  motors  have  been  so  designed  that  they  will  not 
race  under  light  load,  consequently  twist  drills  are  less 
frequently  burned  and  no  damage  results  if  the  tool  runs 
idle. 

A  switch  placed  in  the  handle  of  the  drill  gives  to  the 
operator  full  control  of  the  apparatus  at  all  times.  All 
armature  spindles  and  the  gears  in  the  two  largest  sizes 
run  in  ball  bearings.  The  gears  are  made  of  chrome-nickel 
steel,  case-hardened,  and  are  supported  on  both  ends  and 
incased  in  grease. 


Storage-Battery  Industrial  Trucks 

By  Adrian  D.  Stevenson 

The  genesis  of  the  electric  truck  is  found  in  the  neces- 
sity of  some  automatic  device  that  would  not  only  supplant 
the  cumbersome  hand  truck  but  also  in  certain  cases  afford 
a  cheap  substitute  for  industrial  railways,  locomotive  cranes 
and  trolley  cranes. 

A  simple  industrial  electric  truck  is  built  in  sizes  and 
capacities  suitable  for  moving  loads  on  piers,  in  freight 
sheds,  warehouses  and  industrial  establishments  generally. 
Its  clearance  and  radius  of  action  permit  it  to  pass  through 
congested  places,  and  it  goes  forward  or  backward  with 
ease  and  facility  and  is  capable  of  ascending  gradients  of 
25  per  cent.  On  piers  and  in  railway  terminals  it  can  de- 
liver its  load  on  the  deck  of  a  vessel  or  within  a  freight 
car ;  in  a  warehouse  or  store  it  can  carry  its  load  from 
floor  to  floor  wherever  wanted  with  a  degree  of  celerity 
otherwise  impossible;  in  the  factory  it  carries  materials  di- 

week's  record  of  storage-battery  truck  hauling 
trailers 


Number    of    packages    handled 7570 

Average    weight    per    package,    lb 230 

Total  weight  handled,  tons 900 

Average  distance  packages  were  moved,  ft 900 

Percentage  of  time  machine  was  working 80 

Number  of  packages  delivered  per  working  minute 3 

Number  of  different  jobs   worked  on 30 

Heaviest   single   load   drawn,   tons 12.5 

Cost   of    operator,    interest,   depreciation   and   energy $24.00 

Cost   of  moving  one  package   900   ft.,   cents 0.33 

Cost  of  moving  one  ton  (nine  packages)  900  ft.,  cents 3 


rectly  to  the  place  where  needed  and  at  the  precise  time 
when  needed,  something  impossible  with  moving  apparatus 
working  on  a  fixed  track,  and  at  the  same  times  does  it 
more  quickly  and  more  economically  than  it  can  be  done 
with  hand  trucks.  The  capacity  of  these  trucks  is  usually 
2000  lb.,  that  having  been  found  the  limit  for  trucks  with 
the  widest  range  of  action.  The  larger  sizes  must  of  neces- 
sity take  up  more  room  and  as  the  size  increases  the 
greater  clearances  are  required.  The  size  and  style  suitable 
for  a  particular  business  always  depend  on  the  working 
conditions.  For  the  great  majority  of  cases,  however,  the 
truck  of  2000  lb.  capacity  is  ample.  Few  hand  trucks  are 
required  to  carry  this  much,  and  when  they  do  they  re- 
quire   several    men    to    pull    them.      The    speed    upon    the 
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level  is  7  miles  per  hour  and  their  radius  is  25  miles  on  a 
single  charge  of  the  battery.  By  changing  batteries  a 
twenty-four-hour  service  may  be  maintained.  One  of  these 
trucks  is  capable  of  doing  fifteen  times  as  much  work  as 
one-  man  and  a  hand  truck  can  do  in  a  given  time.  The 
operation  of  such  a  truck  is  sufficiently  simple  to  per- 
mit of  the  usual  labor  employed  for  hand  trucks.  The 
power  required  for  a  full  charge  of  the  battery  averages 
6  kw. 

It  must  be  obvious  that  the  adoption  of  this  device  is  of 
great  benefit  to  the  central  station.  There  is  hardly  a  city 
but  where  hundreds  of  these  vehicles  can  be  used.  One 
element  is  of  particular  moment,  and  that  is  the  possibility 
of  doing  away  with  the  greater  part  of  the  elevator  equip- 
ment, as  these  trucks  are  readily  capable  of  using  an  incline 
which  is  equally  quick  and  saves  the  elevator  expense.  The 
advantages  over  conveyor  systems  are  that  the  radius  of  the 
truck  is  unlimited  and  the  investment  much  less.  Further- 
more, the  system  of  using  motor  trucks  is  capable  of  unlim- 
ited expansion  without  regard  to  the  existing  equipment. 
This  is  not  true  of  conveyor  systems,  and  the  chance  for 
expansion  is  always  limited  in  case  of  trainways. 

The  storage-battery  crane  truck  is  one  application  of  the 
motor   truck.      Its   function    is   somewhat   different.      This 


FIG.     I ELECTRIC    TRUCK     SHOWING    DRIVER  S     STAND 

truck  finds  its  use  in  the  loading  and  unloading  of  freight 
and  also  in  shifting  packages  where  the  weights  are  less 
than  1  ton  and  where  the  use  of  locomotive  or  trolley  cranes 
would  not  be  practicable.  The  tractive  effort  of  the  crane 
motor  is  sufficient  to  pull  a  number  of  trailers.  Its  draw- 
bar pull  is  2000  lb.  on  wood-block  paving,  which  is  the 
equivalent  of  a  5-ton  locomotive  on  rails,  it  is  sufficient 
to  move  loaded  freight  cars  and  readil)  to  handle  Mads  of 
from  5  tons  to  8  tons  on  trailers.  Where  hauls  are  short 
the  hoists  carry  the  package  on  the  hook  to  the  place  where 
it  is  wanted,  thus  combining  lifting,  carrying  and  dropping 
in  practically  one  effort.  Owing  to  its  short  wheelbase  and 
its  clearance,  the  radius  of  action  thus  afforded  is  greater 
than  that  of  any  other  device.  The  following  examples 
taken  from  actual  practice  over  an  extended  period  will 
give  an  idea  of  what  can  be  expected  of  the  storage-batterv 
crane  truck: 

By  the  pick-up-and-carry  method  sixty  800-lb.  barri 
plumbago  were  removed  300  ft.  in  an  hour  and  onh 
helper  was  used;  150  300-lb.  boxes  of  rubber  were  loaded 
into  a  box  car  75  ft.  distant  in  fifty  minutes.  On  the  pre- 
ceding page  the  record  of  an  average  week's  work  per- 
formed by  a  storage-battery  truck  in  hauling  trailers  is 
given  in  tabular  form. 

Having  thus  outlined  the  [unction  of  the  storage-battery 
truck,  attention  may  be  called  to  the  magniude  of  its  field 


and  its  possibilities  with  reference  to  establishing  a  high 
degree  of  efficiency  in  the  handling  of  free-flowing  freight 
and  merchandise  generally.  P'irst  on  the  list  in  matter  of 
importance  is  the  railway  freight  terminal. 

The  freight  terminal  presents  a  peculiar  situation.  Lo- 
cated usually  and  necessarily  in  a  congested  portion  of  a 
city,  the  opportunities  for  expansion  are  decidedly  limited. 


FIG.    2 A    QUICK    MEANS   OF    MOVING    HEAVY    BARRELS 

With  the  present  methods  of  handling  freight  the  increase 
in  business  is  met  either  by  purchasing  additional  real 
estate  or  by  suffering  delay  and  congestion.  The  present 
value  of  freight  terminals  is  based  purely  on  ground-floor 
area.  The  upper  area  is  valueless.  It  would  then 
seem  that  the  ultimate  relief  is  to  be  found  in  the  utiliza- 
tion of  upper  floors.  The  motor  truck  becomes  a  primary 
factor  in  the  utilization  of  space  heretofore  useless,  as  it 
can  readily  ascend  permanent  or  moving  inclines  or  can 
be  used  in  connection  with  elevators,  whichever  the  situa- 
tion may  call  for. 

From  information  gathered  from  the  Interstate  Com- 
merce Reports  and  various  papers  bearing  on  the  subject, 
the  cost  of  handling  freight  amounts  to  60  per  cent  of  the 


FIG.    3 — TRUCK     IX     OPERATION 

total  cost  of  transportation:  th  ery  dollar  spent  in 

the   tr.ii  1   of   freight   44  cents   goes    for  handling. 

If,  therefore,  this  cost  of  handling  can  be  reduced  by  the 
I   motor  trucks  it  would  seem  that  a 
very  desirable   result  had  been   accomplished. 

The  trucks   illustrated   in   this  article   are  made   by  the 
General  Vehicle  Company.  Long  Island  City,  X.  Y. 
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Public  Utility,  Commercial,  Corporate  and  Trade  Devel- 
opments— The  Electrical  Material  and  Security  Markets 


Personnel  of  New  J.  G.  White  &  Company  Subsidiaries. 
— The  plan  of  the  officers  and  directors  of  J.  G.  White  & 
Company,  Inc.,  to  segregate  the  latter's  engineering  and 
operating  departments  through  the  formation  of  two  new 
corporations,  one  to  be  known  as  The  J.  G.  White  En- 
gineering Corporation  and  the  other  as  The  J.  G.  White 
Management  Corporation,  as  was  described  in  these  col- 
umns Nov.  23,  has  been  approved  and  officers  and  directors 
for  the  two  new  companies  have  been  elected.  The  di- 
rectors of  The  J.  G.  White  Engineering  Corporation  are 
as  follows:  Harry  Bronner,  of  Hallgarten  &  Company; 
James  Brown,  of  Brown  Brothers  &  Company;  F.  Q. 
Brown,  of  Redmond  &  Company;  Douglas  Campbell,  of 
Campbell,  Harding  &  Pratt;  George  C.  Clark,  Jr.,  of  Clark, 
Dodge  &  Company;  Bayard  Dominick,  Jr.,  of  Dominick  & 
Dominick;  A.  G.  Hodenpyl,  of  Hodenpyl,  Hardy  &  Com- 
pany; T.  W.  Lamont,  of  J.  P.  Morgan  &  Company;  Cap- 
tain Marion  McMillin,  of  Emerson  McMillin  &  Company; 
J.  H.  Pardee,  president  The  J.  G.  White  Management  Cor- 
poration; E.  N.  Potter,  of  Potter,  Choate  &  Prentice; 
Frederic  H.  Reed,  vice-president  J.  G.  White  &  Company, 
Inc.;  Charles  H.  Sabin,  vice-president  Guaranty  Trust  Com- 
pany; Frederic  Strauss,  of  J.  &  W.  Seligman  &  Company; 
Moses  Taylor,  of  Kean,  Taylor  &  Company;  George  H. 
Walbridge,  of  Bonbright  &  Company;  E.  N.  Chilson  and 
C.  E.  Bailey.  The  officers  are:  J.  G.  White,  chairman 
finance  committee;  Gano  Dunn,  president;  E.  G.  Williams, 
A.  S.  Crane,  H.  A.  Lardner,  vice-presidents;  H.  S.  Collette, 
secretary,  and  R.  B.  Marchant,  treasurer.  The  directors 
of  The  J.  G.  White  Management  Corporation  are  as  fol- 
lows: Cecil  Barret,  of  Spencer  Trask  &  Company;  F.  Q. 
Brown,  of  Redmond  &  Company;  P.  M.  Chandler,  of 
•Chandler  Brothers  &  Company,  Philadelphia;  Arthur  Cop- 
,pell,  of  Maitland,  Coppell  &  Company;  Gano  Dunn,  presi- 
dent The  J.  G.  White  Engineering  Corporation;  George  E. 
Hardy,  of  Hodenpyl,  Hardy  &  Company;  R.  G.  Hutchins, 
Jr.,  vice-president  National  Bank  of  Commerce;  R.  L. 
Montgomery,  of  Montgomery,  Clothier  &  Tyler,  Phila- 
delphia; John  T.  Pratt,  of  Campbell,  Harding  &  Pratt; 
Frederic  Strauss,  of  J.  &  W.  Seligman  &  Company;  H.  R. 
Tobey,  of  N.  W.  Halsey  &  Company,  and  J.  G.  White, 
president  J.  G.  White  &  Company,  Inc.  The  officers  are: 
J.  H.  Pardee,  president;  F.  H.  Reed  and  S.  L.  Selden,  vice- 
presidents,  and  T.  W.  Moffat,  secretary  and  treasurer. 
The  business  of  the  Management  company  was  established 
some  years  ago  as  a  department  to  supervise  the  operation 
of  properties  in  which  J.  G.  White  &  Company,  Inc.,  was 
interested.  This  department,  which  has  now  been  formed 
into  a  separate  company,  was,  on  Dec.  31,  1912.  acting  as 
operating  and  consulting  manager  of  public  utility  and 
railroad  properties  in  the  United  States,  Nicaragua  and  the 
Philippine  Islands,  including  the  Manila  Electric  Railroad  & 
Lighting  Corporation  and  subsidiaries;  the  Helena  (Mont.) 
Light  &  Railway  Company;  the  Eastern  Pennsylvania 
Railways  Company,  of  Pottsville,  Pa.,  and  subsidiaries; 
the  United  Light  &  Railways  Company  and  subsidiaries; 
the  Associated  Gas  &  Electric  Company  and  subsidiaries: 
the  Augusta-Aiken  (Ga.)  Railway  &  Electric  Corpora- 
tion and  subsidiaries;  the  Pacific  Railroad  of  Nicaragua; 
the  Kentucky  Public  Service  Company  and  subsidiaries, 
and  other  properties.  The  parent  organization,  J.  G. 
White  &  Company,  Inc.,  controls  the  new  companies  and 
will  continue  as  an  active  financing  and  owning  company. 

1912  Copper  Production  Was  Largest  on  Record. — Sta- 
tistics and  estimates  received  by  the  United  States  Geolog- 
ical Survey  indicate  that  the  copper  output  in  this  country 
in  1912  exceeded  that  of  any  previous  year  in  the  history 
of  the  industry.  The  smelter  output,  based  upon  returns 
for  eleven  months  and  estimates  for  the  month  of  Decem- 


ber, was  1,249,000,000  lb.  in  1912,  against  1,097,232,749  lb. 
in  191 1.  The  average  quoted  price  of  electrolytic  copper 
for  the  year  showed  a  marked  increase  over  that  for  191 1. 
The  average  for  1912  was  about  16  cents  per  lb.,  as  com- 
pared with  12.5  cents  per  lb.  for  191 1.  The  year  opened 
with  copper  at  about  14  cents  per  lb.,  but  from  June  on  the 
monthly  average  did  not  fall  below  17  cents.  Figures  pub- 
lished by  the  Copper  Producers'  Association  show  a  pro- 
duction of  refined  copper  amounting  to  about  1,570,000,000 
lb.  in  1912,  as  against  1,433,875,026  lb.  in  1911.  Stocks  of 
refined  copper  held  in  the  United  States  on  Jan.  1,  1913, 
were  105,312,582  lb.,  as  compared  with  89,785,000  lb.  on 
Jan.  1,  1912. 

Activities  of  Siemens  &  Halske  A.  G. — Owing  to  the  in- 
creasing business  of  the  Siemens  companies  in  Canada,  the 
Siemens  Company  of  Canada,  Ltd.,  has  been  formed  with 
principal  offices  in  the  Transportation  Building,  Montreal, 
and  Mr.  Arthur  S.  Herbert  as  general  manager.  Branch 
offices  have  been  opened  in  305  Standard  Bank  Building. 
Toronto,  and  in  the  McArthur  Building,  Winnipeg.  The 
Siemens  &  Halske  A.  G.  reports  increasing  orders  for  auto- 
matic and  semi-automatic  telephones  for  private  and  public 
purposes  abroad.  The  company  recently  received  an  order 
for  two  exchanges  for  Rome  of  2000  subscribers  each. 
Many  factories  and  hotels,  the  company  says,  are  installing 
automatic  telephones.  Since  1909  the  Siemens  &  Halske 
A.  G.  has  installed  70,007  automatic  and  semi-automatic 
telephones  in  various  European  communities  for  public  and 
private  use. 

Utah  Power  &  Light  Increases  Its  Holdings. — The  elec- 
trical properties  of  the  Utah-Idaho  Sugar  Company,  in- 
cluding a  7000-kw  generating  station  on  Bear  River  near 
Collinston,  Utah,  have  been  sold  to  the  recently  organized 
Utah  Power  &  Light  Company  for  $600,000.  The  purchasers 
are  planning  to  develop  energy  on  a  large  scale  along  the 
Bear  River  and  have  several  hundred  men  engaged  on  con- 
struction work  in  that  territory.  The  properties  of  the 
San  Juan  Water  &  Power  Company,  of  Durango,  Col., 
which  lias  a  power  station  at  Tacoma,  about  20  miles  from 
Durango,  have  also  been  acquired  by  the  Utah  Power  & 
Light  Company.  The  latter  has  obtained  options  on  the 
Delta  Electric  Light  &  Power  Company,  of  Delta,  Col., 
and  on  the  electric-service  properties  at  Montrose  and 
Ouray,  Cal. 

Large  Demand  for  Heating  Appliances. — Mr.  Roger 
Williams,  of  the  New  York  office  of  the  Simplex  Electric 
Heating  Company,  said  this  week  to  a  representative  of  the 
Electrical  World  that  in  October,  November  and  December 
last  he  sold  over  50  per  cent  more  electric-heating  appli- 
ances than  he  did  in  the  corresponding  period  of  191 1.  A 
stock  received  at  the  end  of  September,  1912,  and  amount- 
ing to  more  than  50  per  cent  in  excess  of  that  sold  in  the 
last  quarter  of  191 1,  was  sold  before  the  close  of  October, 
so  that  the  volume  of  business  in  November  and  December 
added  to  this  made  a  total  considerably  ahead  of  that  in 
the  last  three  months  of  1911.  .Toasters  and  chafing  dishes 
were  in  greatest  demand,  he  said,  with  that  for  the  former 
predominating. 

General  Electric's  1912  Gross  Exceeded  $100,000,000. — It 
is  learned  from  an  authoritative  source  that  the  business 
of  the  General  Electric  Company  in  the  fiscal  year  ended 
Dec.  31,  igi2,  was  the  largest  in  the  history  of  the  company. 
Gross  earnings  amounted  to  approximately  $102,300,000, 
which  compares  with  $70,383,854  in  191 1. 

New  York  Edison's  Showrooms  Busy. — During  the  week 
ended  Dec.  21,  1912,  119  orders  for  electric  appliances  were 
received  at  the  various  showrooms  of  the  New  York  Edi- 
son Company.  These  amounted  to  a  total  of  $936  and 
called  for  appliances  aggregating  41  kw  in  rating. 
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Large  Gain  in  New  Incorporations  Last  Year. — Not  in 
six  years  have  incorporations  been  made  on  such  a  large 
scale  as  was  the  case  in  1912.  According  to  compilation 
by  the  Journal  of  Commerce,  New  York,  the  new 'companies 
organized  in  the  Eastern  States  in  1912,  representing  a 
capital  of  $1,000,000  or  more,  as  well  as  increases  in  capital, 
aggregated  $2,295,172,000,  which  is  $457,740,600  in  excess 
of  the  191 1  total.  Adding  capital  represented  by  incorpora- 
tions in  states  other  than  those  in  the  East  increased  the 
total  to  $2,647,271,000.  Counting  in  companies  in  all  the 
states  with  a  capital  of  $100,000  and  over,  but  less  than 
$1,000,000,  the  grand  total  for  the  year  was  $3,288,245,000, 
as  against  $2,906,001,850  in  1911  and  $2,869,073,742  in  1910. 
Among  the  largest  incorporations  of  the  year  in  the  Eastern 
States  were  the  $70,000,000  Tennessee  Railway,  Light  & 
Power  Company,  the  $50,000,000  Continental  Public  Service 
Company,  the  $53,000,000  Chicago  Utilities  Company,  the 
$40,000,000  American  Public  Utilities  Company,  the  $40,- 
000,000  Puget  Sound  Traction.  Light  &  Power  Company, 
and  the  $30,000,000  Havana  Electric  Railway,  Light  & 
Power  Company. 

New  Allis-Chalmers  Company  to  Begin  Operations  Soon. 
— The  reorganization  committee  of  the  Allis-Chalmers 
Company  hopes  to  have  all  details  of  the  reorganization 
completed  and  to  have  the  new  company  in  operation  early 
in  March.  The  members  of  the  executive  committee  and 
most  of  the  principal  officers  of  the  new  company,  which 
is  to  be  formed  after  the  foreclosure  sale  to  be  held  on 
Feb.  3,  will  be  Milwaukee  men.  Payment  of  the  third 
assessment,  in  accordance  with  the  reorganization  plan, 
is  due  on  Jan.  15.  The  date  for  the  final  payment  will 
probably  be  set  a  short  time  before  the  new  company  be- 
gins operations,  so  as  to  provide  additional  working  capi- 
tal for  it. 

Commonwealth  Power,  Railway  &  Light's  Common 
Dividend. — Directors  of  the  Commonwealth  Power,  Rail- 
way &  Light  Company,  which  operates  in  Michigan,  have 
declared  an  initial  dividend  of  I  per  cent  on  the  company's 
$12,000,000  common  stock.  This  is  payable  May  1  to  stock 
of  record  April  10.  The  regular  quarterly  dividend  of 
iH  per  cent  on  the  $6,000,000  preferred  stock  was  also  de- 
clared. This  is  payable  Feb.  I  to  stock  of  record  Jan.  14. 
As  was  stated  Dec.  28,  the  action  on  the  common  stock 
was  anticipated  by  a  majority  of  the  stockholders  in  view  of 
the  substantial  gains  that  were  made  last  year  in  the 
earnings   of   the   company. 

Brazilian  Traction,  Light  &  Power  Gains. — Increases  in 
both  gross  and  net  earnings  continue  to  be  made  by  the 
Brazilian  Traction,  Light  &  Power  Company,  which  was 
formed  last  summer,  as  noted  in  these  columns,  through 
consolidation  of  the  Rio  de  Janeiro  Tramways,  Light  & 
Power  Company,  the  Sao  Paulo  Tramways,  Light  &  Power 
Company  and  the  Sao  Paulo  Electric  Company.  The  No- 
vember gross  was  $t, 773,623,  as  compared  with  $1,770,187  in 
October  and  with  $1,691,298  in  September.  Net  earnings 
in  November  were  $1,006,271,  and  those  in  October  and 
September  were  $1,004,329  and  $953,901  respectively. 

Pennsylvania  Utilities  Merged. — The  Allegheny  < 
Light  Company,  the  Monongahela  Light  &  Power  Com- 
pany, the  Southern  Heat,  Light  &  Power  Company,  die 
Ohio  Valley  Electric  Company  and  the  Oakmont  &  Verona 
Light,  Heat  &  Power  Company,  all  owned  by  the  Philadel- 
phia Company,  of  Pittsburgh,  have  been  merged  with  the 
Duquesne  Light  Company,  which  is  controlled  by  the  same 
interests.  The  Duquesne  company,  as  noted  in  these  col- 
umns Dec.  28,  recently  increased  its  capital  stocl  to 
$25,000,000  in  connection  with  this  merger. 

Northern  California  Power  Company  to  Make  Improve- 
ments.— It  is  stated  that  about  $225,000  will  be  spent  this 
year  by  the  Northern  California  Power  Company  of  San 
Francisco  upon  improvements  and  extensions  to  its  sys- 
tem in  Shasta  County.  Among  the  work  that  will  be  done 
are  the  building  of  a  reservoir  on  Dry  Burney  Creek  and 
the  installation  of  equipment  to  double  the  present  ratings 
of  the  power  stations  at  Kilarc   and   South   Cow  Creek. 

Kings  County  (N.  Y.)  Electric  Light  &  Power  Financing. 
— The  directors  of  the  Kings  County  (N.  Y.)  F.lectric 
Light  &  Power  Company  have  authorized  the  issuance  of 
$4,000,000  capital  stock.  When  this  is  delivered  to  the  hold- 
ers  of   the   $4,000,000   convertible   debentures    exchangeable 


at  par  for  stock  from  March  1  next,  there  will  be  $14,000,000 
stock  outstanding.  Through  this  conversion  dividends  will 
be  increased  by  $320,000  and  interest  will  be  decreased  by 
$240,000,  making  a  net  increase  in  charges  of  $80,000. 

New  Haven  Company  to  Issue  New  Stock. — The  stock-' 
holders  of  the  United  Illuminating  Company,  New  Haven, 
Conn,,  have  voted  to  authorize  the  directors  to  increase  the 
capitalization  of  the  company  from  $2,000,000  to  $2,500,000. 
The  present  outstanding  stock  issue  is  $1,800,000.  This 
will  be  increased  to  $2,100,000  by  issuing  $300,000  of  new 
stock.  The  proceeds  are  to  be  used  for  improvements  to 
the  company's  stations  in  New  Haven  and  Bridgeport, 
Conn. 

Cedar  Rapids  Manufacturing  &  Power  Refunding  Plan 
Approved. — The  stockholders  of  the  Cedar  Rapids  Manu- 
Power  Company,  of  Montreal,  have  approved 
tin  refunding  plan  to  which  reference  was  made  in  these 
columns  last  week.  This  provides  for  retiring  the  present 
authorized  issue  of  $10,000,000  bonds  and  replacing  these 
with  a  new  issue  of  $15,000,000  first-mortgage  forty-year 
5  per  cent  bonds  to  be  issued  from  time  to  time  as  required 
for  the  needs  of  the  company. 

Employees  Strike  in  California  Construction  Camp. — 
More  than  2000  of  the  men  employed  by  Stone  &  Wei 

instructing  the  hydroelectric  developments  for  the 
Pacific  Light  &  Power  Company  near  Fresno,  Cal.,  have 
gone   on   strike   and.   it    is   said,   have   seized   the   coni|> 

al  their  construction  camp,  25  miles  from  that  place. 
It  is  also  reported  that  most  of  the  men  are  members  of 
the  Industrial   Workers  of  the  V 

Anticipates  a  Good  Year. — In  a  brief  New  Year's  re- 
view published  in  a  daily  newspaper  Mr.  James  W.  John- 
son, districl  manager  in  Chicago  for  the  General  Electric 
1  ompany,  said  that  he  thought  that  the  prospects  for  tin- 
year  T913,  so  far  as  the  sale  of  electrical  apparatus  and 
supplies  is  concerned,  would  compare  favorably  with 
year  unless  action  by  the  new  Congress  on  tariff  revision 
affects    general    business   unfavorably. 

More  Companies  Added  to  West  Penn  System. — Effi 
Jan.  1.  tlie  Washington  (Pa.)  Electric  Light  &  Powei 
pany,  the  Canonsburg  (Pa.)  Electric  Light.  Heat  &  Power 
Company,  the  Citizens'  Electric  Light,  Heat  &  Power  Com- 
pany, of  McDonald,  Pa.,  and  the  Waynesburg  ( Pa.1  Elec- 
tric Light  &  Power  Company  were  merged  with  the  West 
Penn  Traction   Company. 

Southwestern  Telegraph  &  Telephone  Plans. — The 
Southwestern  Telegraph  &  Telephone  Company  expects  to 
spend  about  $4,500,000  in  Texas  this  year  in  increasin 
facilities.  During  the  first  ten  months  of  1912  the  company 
about  $40,000  on  additional  real  estate  and  $2,500,000 
on  exchanges,  including  switchboards  and  other  equipment, 
and  about  $700,000  on  toll  lines. 

New  England  Telephone  Earnings  Increased  in  1912. — 
Gross  receipts  of  the  New  England  Telephone  Company 
in  its  fiscal  year  ended  Dec.  31,  1912,  were  slightly  in  excess 
of  $16,000,000,  as  compared  with  $14,705,448  in  191 1  and 
$13,956,022  in   1010. 

Standard  Underground  Cable  Declares  Extra  Dividend. 
— The  Standard  Underground  1  any  has  dei 

a  quarterly  dividend  oi  3  per  cent  and  an  extra  dividend  of 
1  per  cent.     These  were  payable  Jan.  10. 


December  Statement  of  Copper  Producers' 
Association 

Tile     I  ' 

.    issued   Jan.    S,   compares   with    the    November   state- 

, — December,  pounds — %     r — November,  pounds — .. 
Stocks    on    hand    in    the 
States    on    first 

Of  month    86,164.059  76. 744. 964 

Production     143,354,042  134,( 


18,101  211,440,404 

Domestic    deliveries 58,491,723  69,3»"-' 

Foreign     deliveries 65,713.796  55.906.550 

124.205,519  125,276.345 
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Electric  Securities 

-Quarterly.         M — Monthly.         S — Semi-annually.         A — Annually. 


Industrial  Securities 


Adirondack  Electric  Power,  c. 
Adirondack  Elec  !' 
Amer.  Gas  &  Electric  ($50),  c. 
Amer.  Gas  &  Electric  (S50),p; 

Amer.  Light  &  Traction,  c.  .  .  . 

Amer.  Light  &  Traction,  pf .  .  . 

Amer  Power  &  Light,  c 

Amer.  Pwr.  &  Lt.,  b%  cum  pf . 
Amer.  Pwr.  &  Lt.,  opt.  warr. .  . 
Amer.  Pwr.  &  Lt.,  6%  notes. 


'21. 


Appalachian  Power,  c. ., 
Appalachian  Power,  pf. 

Arizona  Power,  c 

Arizona  Power,  pi 


Asheville  Light  &  Power,   1st 
s.  f.  5s,  '42 


Augusta-Aiken      Raihvj  s      & 

Electric,  s.  f.  5s,  '35 

Augusta-Aiken  Ry.  &  Elec,  c 
Augusta-Aiken  Ry.  &  Elec, pi 

Augusta  Railway  &  Ele  trii 
1st  5s,  '40 


Butte  Elec.  &  Pwr.,  1st  5s,  '51. 

Central  Maine  Power,  1st  5s. . . 

Cities  Service,  c 

Cities  Service,  pf 


Columbus     Railway     Gas     & 

Electric,  1st  5s,  '36 

Columbus  Ry.,  G.  &  Elec,  c. . . 
Columbus  Ry.,  G.  &  Elec,  pf . . 

Commonwealth   Edison,    cap. 

stock :  ■  •  ■ 

Consolidated  Gas,  Electnc  6c 

Power  (Baltimore) ,  4ls 


Consum.  Pwr.  (Mich.),  5s,  '36. 

Consumers  Power  (Mmn.),  1st 

5s,  '29 


Dallas  Elee.  Corp.,  5s,  '22. 


DenverGas&El.  Lt.,c 

Denver  Gas  &  El.  Lt.,  gen  5s 

Empire  District  Electric,  5s.. . 

Edison  El.  111.  of  Boston,  cap. 

stock 


Federal  Light  &  Traction,  c... 
Federal  Light  &  Traction,  pf . 

Gas  &  Electric  Securities,  c. . 
Gas  &  Electric  Securities,  pt. 

Harwood  Electric,  5s,  '39. .  .  . 

Kings  County  El.  Lt.  &  Pwr. 

Niagara  Falls  Power,  5s,  '32 .    . 

Northern     Ohio     Railway     & 

Light,  44s,  '35 


Northern  States  Power,  c 

Northern  States  Power,  pi    . 

Pacihc  Gas  &  Electric,  c 

Pacific  Gas  &  Electric,  pf 

Philadelphia  Electric  ($25). . . 

Portland  General  Electric,  5s. 

Republic  Railway  &  Light,  c... 
Republic  Railway  &  Light,  pf. 

St.  Joseph's  R  ,L.,H.&P.,5s 

Seattle  Electric  Co.,con.5s,'29 

Southern  Calif.  Edison,  5s,  '39. 

Southern  Power.  5s 


Standard  Gas  Sr  Elec.  ($50),  c 
Standard  G.  &  Elec.  ($50),  pf 

Tennessee  R..L.&  Pwr  .c 
Tennessee  R.,  L.  &  Pwr.,  pf  .  . 

Railway  &  Light,  c. 
Tri-City  Railwaj  ' 
Tri-City  Ry.  &  Lt  ,  5s, '23...  . 

Western  Power 

Western  Power,  6' 


$9,500,000 
2,500,000 
2,500.000 
1,537,500 


5,631 ,400 
5,631 ,400 
1 , 60 1 , 000 


6,000,000 

2,180,000 

3,000,000 

850,000 


2,588,000 

2,250,000 
1,500,000 


967,000 

4,283,000 

2,502,000 
5,499,430 
10,195,360 


2,454,000 

2 , 000 , 000 

840,000 


32,964,800 

11,564,000 

10,088,000 

9,528,000 

3,659,000 

7,001,300 
6,000,300 

1.925,000 

15,603,700 


Per  Cent.  Period 


1,000,000 

7 

1,000,000 

21 

10,000,000 

2 

10,000,000 

2} 

17.544,000 

2i 

5.075,000 
8.386,700 

i; 

31 ,908,750 
10,000,000 

24,9S7,750 

n 

8,000,000 

2i 

5,200,000 
6,360,000 

ii 

4,637.000 

2i 

7.417.000 

2i 

9,975,000 

2* 

4 , 000 , 000 

21 

9,343, 150 
10.977,950 

"2" 

20.000,000 
10,250.000 

li 

9,000,000 
2,826,200 
8,207,000 

"ii " 

21 

14.670.000 
6 , 000 , 000 

6 

9Si 
220 


135 
92 

1001 

140 

1011 


62i 
911 


22} 
100 


873 
971 


150 
96 

1011 

102J 

871 

241 
86 

63 


Security 


Allis-Chalmers,  2d  assess, 
paid 

Allis-Chalmers,  pf.,  2d  as- 
sess, paid 

Amalgamated  Copper 

American  Tel.  &  Tel 

Electric  Storage  Battery, c. 

General  Electric 

Mackay  Cos.,  c 

Mackay  Cos.,  pf 

Western  Union  Tel 

Westinghouse,  E.  &  M.,  c. 

Westinghouse,  E.  &  M.,  pf 

*Last  price  quoted. 


$17,151,100 

14,034,700 

153,887,900 

334,712,300 

16,074,425 

7  7,726,700 

41,380,400 

50,000,000 

79,943,400 

31,685,300 

3,998,700 


DIVIDEND 


Dec.  31     Jan.  8 


781 

139{ 
53** 

186 
84* 
66  J* 
75}* 
79J* 

1211* 


77J 
1391 
53i 
185 


NEW  YORK  METAL  MARKET  PRICES 

, Dec.  3ff ,      , Jan.  7 . 

Copper:                                                           Bid.         Asked.  Bid.       Asked. 

Standard,  spot    17.00         17.37yi  17.00         17. 37J4 

£       s     d  £       s     d 

London,  standard,  spot 76       5     0  76       7     6 

Prime   Lake    17.65  to  17.75  17.65  to  17.75 

Electrolytic     17.55  to  17.65  17.55  to  17.65 

Casting    17.35  to  17.45  17.35  to  17.45 

Copper   wire,   base 19.00  19.00 

Lead    4.35  4.35 

Nickel     45.00  45.00 

Sheet   zinc,    f.o.b.    smelter 9.00  9.00 

Spelter,   spot    7.35  7.35 

Tin,   spot    50.62J4  50.20 

Aluminum: 

Prompt   delivery    26.00  to  26.50  26.00  to  26.50 

Future     25.75  to  26.25  25.75  to  26.25 

OLD  METALS 

Heavy  copper  and  wire 16.00  16.00 

Brass,  heavy   10.00  10.00 

Brass,  light   8.50  8.50 

Lead,  heavy   4.15  4.15 

Zinc,    scrap    6.12^  6.1254 

COPPER  EXPORTS  IN  JANUARY 
Total    tons   to    Jan.  9,  3,159 


I      53 


Personal 

Mr.  A.  A.  Anderson  has  resigned  as  general  manager  of 
the  Springfield  (111.)  Light,  Heat  &  Power  Company. 

Mr.  W.  D.  Matthews  has  been  elected  vice-president  of 
the  Canadian  General  Electric  Company  in  place  of  the 
late  H.  P.  Dwight. 

Mr.  J.  R.  McKee,  chairman  of  the  sales  committee  of  the 
General  Electric  Company  for  a  number  of  years,  has  been 
elected  a  vice-president  of  the  company. 

Mr.  Clarence  H.  Mackay,  president  of  the  Postal  Tele- 
graph &  Cable  Company,  has  been  elected  president  of  the 
California  Society  of  New  York  for  1913. 

Mr.  R.  A.  Ross,  consulting  engineer  of  Montreal,  Que., 
has  been  engaged  by  the  city  of  Calgary,  Alberta,  to  report 
on  the  local  power  and  lighting  situation. 

Mr.  R.  M.  Searle,  vice-president  of  the  Rochester  (N.  Y.) 
Railway  &  Light  Company,  was  elected  president  of  the 
Chamber  of  Commerce  of  Rochester  at  its  recent  meeting. 

Mr.  Robert  G.  Griswold,  for  some  time  on  the  engineer- 
ing staff  of  the  Denver  (Col.)  Gas  &  Electric  Light  Com- 
pany, has  been  transferred  to  the  New  York  office  of  H.  L. 
Doherty  &  Company. 

Mr.  S.  N.  Ford,  president  of  the  Mansfield  (Ohio)  Rail- 
way, Light  &  Power  Company,  was  appointed  receiver  of 
the  company  on  Dec.  30.  The  property  was  ordered  to  be 
sold  within  four  months. 

Mr.  Charles  O.  Bancroft  has  resigned  as  president  of  the 
Cumberland  County  Power  &  Light  Company  of  Portland, 
Maine,  because  of  ill  health,  and  Mr.  W.  M.  Bradley  has 
been  elected  to  fill  the  vacancy. 

Mr.  Herbert  Senger,  assistant  general  manager  of  the 
Port  Jervis  (N.  Y.)  Light  &  Power  Company,  has  resigned 
'and  joined  the  staff  of  the  Consolidated  Gas  Purification  & 
Chemical   Company,   New  York. 
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Dr.  G.  W.  Pierce,  of  the  Department  of  Physics,  Harvard 
University,  on  Jan.  4  addressed  the  New  England  Wireless 
Society  in  the  Jefferson  Physical  Laboratory  at  Harvard 
on  "Resonance  in  Receiving  Circuits."  « 

Mr.  O.  B.  Young,  a  Boston  attorney,  formerly  connected 
with  Messrs.  Stone  &  Webster,  has  been  elected  a  vice- 
president  of  the  General  Electric  Company  to  fill  the 
vacancy  left  by  the  late  Hinsdill  Parsons. 

Mf.  Walter  G.  Clarke,  consulting  engineer,  of  New  York, 
has  been  on  the  Pacific  Coast  during  the  last  month  in- 
vestigating a  number  of  important  water-powers.  He  is 
expected  to  return  to  New  York  next  week. 

Mr.  A.  D.  Furlong,  formerly  general  superintendent  and 
electrical  engineer  of  the  Springfield  (.111. J  Light,  Heat  & 
Power  Company,  has  been  appointed  general  manager  of 
the  properties  in  place  of  Mr.  A.  A.  Anderson,  resigned. 

Dr.  Milton  W.  Franklin,  who  is  in  charge  of  the  ozone 
laboratory  of  the  General  Electric  Company  at  Schenectady, 
delivered  an  address  on  the  production  of  ozone  and  oxygen 
it  the  Massachusetts  Institute  of  Technology,  Boston, 
Jan.  7. 

Mr.  C.  S.  Morgan,  formerly  manager  of  the  new-business 
department  of  the  Plattsburg  (N.  Y.)  Gas  &  Electric  Com- 
pany, has  been  appointed  general  manager  of  the  Lincoln 
(111.)  Gas  Company,  succeeding  Mr.  H.  S.  Bramwell,  re- 
signed. 

Mr.  C.  O.  Poole,  consulting  engineer,  of  Los  Angeles, 
Cal.,  recently  underwent  an  operation  for  appendicitis.  Ac- 
cording to  late  reports  he  is  now  greatly  improved  in 
health,  and  the  physicians  express  confidence  in  his  ultimate 
recovery. 

Mr.  Sidney  W.  Ashe,  of  the  General  Electric  Company, 
Harrison,  N.  J.,  delivered  an  illustrated  lecture  on  "Some 
Fundamental  Principles  of  Light  Generation  and  Distribu- 
tion" before  the  meeting  of  the  Schenectady  Section  of  tin 
A.  I.  E.  E.  on  Jan.  7. 

Mr.  T.  I.  Jones,  general  sales  agent  of  the  Edison  Elec- 
tric Illuminating  Company  of  Brooklyn,  is  scheduled  to 
deliver  an  illustrated  address  on  the  business  of  the  Brook- 
lyn Edison  company  before  the  Brooklyn  Section  of  the 
N.  E.  L.  A.  on  Jan.  13. 

Mr.  J.  D.  Maxwell  has  resigned  as  electrical  engineer  of 
the  Spartanburg  (S.  C.)  Railway,  Gas  &  Electric  Company 
to  become  connected  with  the  Anderson  Electric  Carriage 
Company,  which  manufactures  the  "Detroit"  electric  vehicle. 
Mr.  Maxwell  will  be  attached  to  the  Philadelphia  office  of 
the  company. 

Mr.  Joseph  M.  Bricker  has  tendered  his  resignation  as 
manager  of  the  Somerset  (Pa.)  Electric  Light,  Heat  & 
Power  Company,  effective  Feb.  1.  He  will  remain  with  the 
concern,  however,  as  "secretary-treasurer,"  a  position  hi 
has  held  since  the  organization  of  the  company  over  twenty- 
one  years  ago. 

Mr.  M.  Anderson  has  severed  his  connection  with  the 
Commonwealth  Power  Company  of  Jackson,  Mich.,  and 
accepted  the  position  of  general  manager  of  the  People's 
Gas  &  Electric  Company  of  Mason  City,  la.,  succeedim; 
Mr.  A.  W.  Zahm,  whose  resignation  was  announced  in 
these  columns  on  Nov.   16,  1012. 

Mr.  William  H.  Blood,  Jr.,  past-president  of  the  National 
Electric  Light  Association  and  of  the  Electi 
Association  of  America,  addressed  the  members  of  the 
Electrical  Engineering  Society  of  tin-  Massachusetts  [nsti 
tute  of  Technology  in  Boston  on  Jan.  4.  Mr.  Blood's  topic 
was  "Suggestions  for  the  Young  Engineer." 

Mr.  C.  S.  Sergeant,  vice-president  of  the  Boston  (Mass.") 
Elevated  Railway  Company,  assumed  the  duties  of  head  of 
the  bureau  of  elevated  and  subway  construction  on  Jan.  1. 
relinquishing  the  supervision  of  operation  to  Mr.  Matthew 
C.  Brush,  second  vice-president,  and  to  Mr.  C.  II.  Hile,  who 
has  been  made  chief  of  the  bureau  of  maintenance. 

Mr.  P.  P.  Crafts,  who  for  about  eight  years  has  been 
general  manager  of  the  Iowa  &  Illinois  Railway  Com- 
pany, Clinton,  la.,  has  been  made  assistant  to  the  chairman 
of  the  executive  committee  of  interests  which  control  the 
railway,  electric  and  gas  systems  of  a  number  of  cities 
in  Iowa,   Illinois,  Michigan.  Indiana  and  Tennessee. 


Mr.  George  Harvey  Jones,  of  the  Commonwealth  Edison 
I  ompany  of  Chicago,  addressed  the  Electrical  League  of 
Southern  California  at  its  weekly  luncheon  at  the  Angelus 
Flotel,  Los  Angeles,  on  Dec.  31.  His  topic  was  "The  Power 
Engineer  and   His  Work." 

Mr.  Wallace  P.  Mercer,  manager  of  the  Delphos  (Ohio) 
Electric  Light  &  Power  "ompany  and  of  the  Van  Wert 
(Ohio  rvice   Company,   will   in   future  also   have 

general  supervision  over  a  number  of  stations  in  various 
states  controlled  by  the  same  financial  interests.  Mr. 
Mercer  will  take  over  part  of  the  work  of  President  E.  W. 
I.athrop. 

Mr.  W.  J.  Canada,  engineer  of  the  Rocky  Mountain  Fire 
1  s'  Association,  was  presented  with  a  C.  L. 
Guinand  stop-watch  for  use  in  fire-engine  and  pump  tests 
by  the  Commissioners  of  the  city  of  Pueblo,  Col.,  at  a 
recent  meeting.  The  gift  was  in  appreciation  of  Mi. 
Canada's  services  as  chairman,  without  compensation,  of 
the  Pui  lectrical  Engineer  Examiners. 

Mr.  L.  A.  McArthur,  assistant  general  manager  of  the 
Pacific  Power  &  Light  Company,  Portland,  Ore.,  was 
awarded  a  prize  of  $25  in  gold  for  the  best  popular  name 
for  the  Portland,  Eugene  &  Eastern  Railway  Company, 
which  is  constructing  340  miles  of  electric  interurban  trans- 
portation lines  through  the  Willamette  Valley.  The  name 
"Web-foot  Route"  has  been  officially  adopted  by  the  com- 
pany. 

Mr.  H.  W.  Fuller,  whose  transfer  from  Bluefield.  W.  Va., 
to  Louisville,  Ky.,  was  announced  in  these  columns  on 
Dec.  7,  at  a  recent  meeting  of  the  directorate  of  the  Louis- 
ville (Ky.)  Gas  Company  and  its  subsidiary,  the  Louisville 
Lighting  Company,  was  elected  to  the  office  of  vice-presi- 
dent in  both  utilities.  Mr.  Fuller  will  act  as  chief  aide  to 
General  George  H.  Harries,  president  of  the  two  corpora- 
tions. 

Mr.  W.  P.  Naser,  formerly  manager  of  the  electrical  de- 
partments of  the  II.  W.  Johns-Manville  Company's  Xew 
Orleans  and  Texas  branches,  has  resigned  and  accepted 
the  post  of  sales  manager  of  the  Cravens  Electric  Company, 
Chicago.  Prior  to  his  connection  with  the  H.  \Y.  Johns- 
Manville  Company.  Mr.  Naser  was  employed  in  the  British 
and  American  works  of  the  Westinghouse  Electric  &  Manu- 
facturing Company. 

Mr.  James  W.  Dunbar,  of  New  Albany,  hid.,  has  been 
made  general  manager  of  the  L'nited  Gas  &  Electric  Com- 
pany of  that  city,  succeeding  Mr.  Martin  J.  Insull,  of  Chi- 
cago, win..  how<  ver,  retains  the  management  of  the  railway 
and  interurban  systems.  Mr.  Dunbar  was  secretary  of  the 
Western  Gas  Association  for  a  number  of  years  during  his 
position  as  superintendent  of  the  old  gas,  light  and  coke 
company  of   New   Albany. 

Mr.  R.  G.  Bonner,  manager  01  the  Louisville  I  Ky.)  branch 
of  the  Westinghouse  Electric  &  Manufacturing  Company, 
has  resigned  his  position,  to  become  in  w  inager 

of  the  electric  utility  in  Elyria,  Ohio,  owned  by  Henry  L. 
Doherty  &  Company.  Mr.  Bonner  is  well  known  in  the 
Ohio  Vallej  electrical  field,  having  been  connected  with 
the  Westinghouse  interests  in  that  section  for  a  number  of 
years,  lie  is  succeeded  by  Mr.  J.  C.  McClendon,  who  has 
been  his  assistant  for  about  one  year. 

Mr.  H.  C.  Alvord,  formerly  manager  of  the  new-business 
department     oi     the     Metropolitan  impany     ot 

Reading,   Pa.,  has  severed  his  connection  with  the  company 

Company,  a  local  electrical  contracting  concern.  Mr. 
Alvord  was  formerly  in  the  employ  of  the  New  York  & 
Queens  Electric  Light  &  Power  Company,  the  Edison 
Electric  [lluminating  Company  of  Brooklyn,  and  the 
Montreal  Light.  Heat  &  Power  Company. 

Mr.  C.  O.   Mailloux,   who   is   now  visiting   Europe   in    his 
ity  as  president  of  the  United  States  committee 
of  tin    Internation  echnical  Commission  and  vice- 

president  on  international  arrangements  for  the  Interna- 
tional   Electrical    Const 

the  moving  spirit  in  the  founding  of  the  Electrical  World  in 
1883  and  served  as  its  first  editor.  He  was  a  charter  mem- 
ber of  the  American  Institute  of  Electrical  Engineers,  hav- 
ing   signed    the    "call"    for    its    organization    in    1883.      Mr. 


n8 


ELECTRICAL    WORLD 


Vol.  6i,  No.  2 


Mailloux  has  always  maintained  an  active  interest  in  the 
Institute  and  has  been  elected  a  manager  three  times  and 
a  vice-president  twice.  He  served  as  a  delegate  of  the 
Institute  to  the  congress  in  Paris  in  1900,  London  in  1906, 
Marseilles  in  1908  and  Turin  in  191 1. 

Mr.  E.  G.  Connette,  since  May,  1912,  vice-president  of  the 
International  Railway  Company,  Buffalo,  N.  Y.,  has  been 
elected  president  of  the  company  to  succeed  Mr.  Thomas 
Penny,  resigned.  Prior  to  his  election  as  vice-president  of 
the  International  Railway  Company,  Mr.  Connette  was 
transportation  engineer  for  the  Public  Service  Commission 
of  the  First  District  of  New  York.  He  is  well  known  in 
electric  railway  circles  and  has  taken  an  active  part  in  the 
affairs  of  the  national  and  state  railway  associations. 

Mr.  A.  Hussey,  who  for  the  past  six  years  has  been  in 
charge  of  construction  and  maintenance  of  all  transmission 
facilities  for  the  New  York  Central  &  Hudson  River  Rail- 
road, electrical  division,  New  York,  has  been  appointed  act- 
ing superintendent  of  distribution  of  the  Edison  Electric 
Illuminating  Company  of  Brooklyn  as  successor  to  Mr.  J. 
W.  Lafferty,  whose  resignation  was  announced  in  these 
columns  Dec.  14.  Prior  to  his  connection  with  the  New 
York  Central,  Mr.  Hussey  was  with  the  Cataract  Power  & 
Conduit  Company  of  Buffalo,  N.  Y.,  where  he  served  eight 
years. 

Mr.  Hugo  Reisinger,  of  New  York,  the  well-known  im- 
porter of  arc-lamp  electrodes,  has  been  appointed  privy 
counselor  to  the  Prince  Regent  of  Bavaria,  who  in  1910  also 
decorated  him  with  the  Star  of  the  Commander's  Cross  of 
the  Order  of  St.  Michael.  This  latter  honor  was  conferred 
on  Mr.  Reisinger  for  his  work  in  promoting  art  exhibitions 
in  Germany  and  the  United  States.  Mr.  Reisinger  is  a  pat- 
ron of  art  and  possesses  one  of  the  finest  collections  of 
modern  paintings  in  the  country.  He  is  an  honorary  fellow 
for  life  of  the  New  York  Museum  of  Art  and  the  Copley 
Society  of  Boston.  Columbia  University  conferred  on  him 
the  honorary  degree  of  master  of  arts  in  ign. 

Mr.  Joseph  D.  Evans,  whose  appointment  as  construction 
1  manager  of  the  Electric  Bond  &  Share  Company,  New 
York,  was  noted  in  the  Electrical  World  Jan.  4,  19 13,  was 
educated  at  the  schools  of  Lowell,  Mass.,  where  he  was 
born,  and  was  graduated  as  a  civil  engineer  from  the  Massa- 
chusetts Institute  of  Technology.  He  went  south  to  do 
work  in  the  engineering  department  of  the  proposed  Nica- 
raguan  canal  and  was  subsequently  associated  with  the 
United  States  government  engineers  in  the  preparation  of 
the  original  estimates  for  the  Panama  Canal.  He  next  en- 
gaged in  steam-railway  construction  in  the  republic  of 
Ecuador.  After  this  Mr.  Evans  engaged  in  electric  railway 
work  in  Pennsylvania,  Massachusetts  and  Connecticut  and 
a  little  later  was  appointed  general  superintendent  of  con- 
struction of  the  Great  Northern  Power  Company  at  Duluth, 
Minn.  Subsequently  he  represented  J.  G.  White  &  Com' 
pany  in  the  construction  of  the  Buffalo,  Lockport  & 
Rochester  Railway,  which  operates  an  electric  railway  be- 
tween Rochester  and  Lockport.  He  was  then  appointed 
by  J.  G.  White  &  Company  resident  engineer  of  the  Cana- 
dian Light  &  Power  Company,  and  on  the  completion  of 
the  plant  at  St.  Timothee  he  accepted  the  position  of  chief 
engineer  of  the  Montreal  Tramways.  Mr.  Evans  will  have 
charge  of  plants  under  construction  in  Utah  and  Idaho  by 
the  Electric  Bond  &  Share  Company. 

Mr.  Frederic  Nicholls,  who  has  held  the  most  prominent 
place  in  Canadian  electrical  manufacturing  for  many  dec- 
ades, has  been  elected  president  of  the  Canadian  General 
Electric  Company,  succeeding  Mr.  W.  R.  Brock,  who  has 
been  made  honorary  president  and  chairman  of  the  board. 
Mr.  Nicholls  was  born  in  England  on  Nov.  23,  1856.  He 
received  his  education  at  Stuttgart  and  in  1874  crossed  the 
Atlantic  for  Canada.  His  early  connection  with  Dominion 
politics  and  journalism  are  matters  of  Canadian  history. 
In  the  electrical  world  he  is  best  known  as  an  active  pioneer 
whose  faith  in  electricity  and  its  application  in  Canada  is 
unbounded.  His  was  the  moving  spirit  in  the  organization 
of  the  first  incandescent  lighting  system  in  Canada,  and  his 
was  the  domineering  personality  which  maintained  the 
Canadian  General  Electric  Company  as  one  of  the  most 
independent  and  influential  of  the  electrical  manufacturing' 
companies  in  the  Dominion.  He  was  keenly  interested  in 
the  promotion  of  the  first  street  railway  system  and  in  the 


first  interurban  railway  system  of  the  Dominion.  To  him 
also  belongs  the  credit  for  the  building  of  the  hydroelectric 
system  of  the  Electrical  Development  Company  of  Ontario, 
Ltd.,  at  Niagara  Falls,  Ont,  and  the  85-mile  transmission 
line  to  Toronto.  Until  recently,  when  he  began  gradually 
to  curtail  his  numerous  responsibilities  in  order  to  conserve 
his  energies  in  the  interests  of  purely  Canadian  work,  Mr. 
Nicholls  was  associated  with  other  Canadians  in  the  Bra- 
zilian utilities  at  Sao  Paulo  and  Rio  de  Janeiro.  Mr. 
Nicholls  was  president  of  the  National  Electric  Light  Asso- 
ciation in   1896-7. 

Mr.  Walter  Farrington  Wells  has  been  appointed  gen- 
eral manager  of  the  Edison  Electric  Illuminating  Company 
of  Brooklyn  as  successor  to  Mr.  W.  W.  Freeman,  who  re- 
signed some  time  ago  to  be- 
c  o  m  e  vice-president  and 
general  manager  of  the 
Alabama  Interstate  Power 
C  o  m  p  a  n  y  ,  Birmingham, 
Ala.  Mr.  Wells,  who  is 
well  known  in  the  industry, 
was  born  in  Rahway,  N.  J.. 
Jan.  10,  1870,  and  received 
his  technical  education  at 
Rutgers  College.  After 
leaving  college  he  became 
associated  with  the  Brook- 
lyn Edison  company,  occu- 
pying successively  positions 
as  draftsman,  foreman  and 
assistant  electrician  and  in 
June.  i8.94,  was  appointed 
electrical  superintendent. 
In  April,  1897,  he  accepted 
the  position  of  assistant  general  manager  of  the  then 
Manhattan  Electric  Light  Company  with  full  charge  of 
technical  departments.  This  position  he  held  until  1900, 
when  the  company  was  merged  with  the  New  York  Edi- 
son Company,  and  he  then  was  made  a  district  superin- 
tendent. In  June,  1899,  he  was  appointed  superintendent 
of  the  old  Mount  Morris  Electric  Light  Company  and  con- 
tinued to  act  as  such  for  about  a  year.  When  the  Edison 
company  made  its  first  installation  of  rotary  converters, 
etc.,  for  6600-volt  transmission  the  direction  of  the  work 
was  assigned  to  Mr.  Wells  and  he  also  co-operated  in 
the  preparation  of  the  plans  and  superintended  the  in- 
stallation of  the  electrical  plant  of  Waterside  Station  No.  1. 
When  the  station  was  completed  Mr.  Wells  was  appointed 
superintendent  in  general  charge  of  its  operation.  Upon 
the  death  of  Mr.  E.  A.  Leslie,  vice-president  and  general 
manager  of  the  Edison  Electric  Illuminating  Company  of 
Brooklyn,  the  position  of  general  superintendent  was  cre- 
ated and  Mr.  Wells  was  appointed  to  discharge  its  duties. 
Mr.  Wells  held  this  position  until  recently,  when  he  was 
appointed  acting  general  manager  and  finally  general  man- 
ager. Mr.  Wells  has  contributed  several  papers  on  sub- 
jects connected  with  the  operation  of  large  generating  sys- 
tems to  the  transactions  of  the  Association  of  Edison 
Illuminating  Companies  and  to  the  National  Electric  Light 
Association.  He  is  a  fellow  of  the  American  Institute 
of  Electrical  Engineers  and  of  its  power  station  committee. 
He  is  also  general  chairman  of  the  technical  committee 
of  the  National  Electric  Light  Association  and  chairman  of 
the  committee  on  steam  turbines  of  the  Association  of  Edi- 
son   Illuminating   Companies. 


WALTER   F.    WELLS 


Obituary 


Mr.  John  J.  Lowthaire,  a  salesman  connected  with  the 
Foreign  department  of  the  General  Electric  Company,  30 
Church  Street,  New  York  City,  dropped  dead  in  his  office 
on  Dec.  28.  Mr.  Lowthaire  was  married  and  lived  with 
his  wife  and  one  child  in  Richmond  Hill,  L.  I. 

Samuel  Barclay  Charters,  Jr.,  assistant  professor  of  elec- 
trical engineering  at  Leland  Stanford  Junior  University,  died 
at  the  home  of  his  father  in  Pittsburgh,  Pa.,  Dec.  29.  Mr. 
Charters  represented  the  city  of  Los  Angeles  on  the  com- 
mission having  in  charge  the  construction  of  the  municipal 
aqueduct  and  power  plants.     A  wife  and  son  survive  him. 
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FAYETTEVILLE,    ARK.— The    property    of    the    Fayette* 
El.    Co.    has    been    purchased    by    W.    R.    Felker,    of    Rogers,    who,    it    is 
understood,    represents    Kansas   City   interests.      The  consideration   is  said 
to    have    been    $135,000. 

HELENA,  ARK. — The  installation  of  an  ornamental  street-lighting 
system  in  the  business  district  is  under  consideration. 

CORNING,  CAL. — The  Sacramento  Valley  El.  Ry.  Co.  contemplates 
extending  its  railway   to   Paskenta,  a   distance   of  24   miles. 

ESCONDIDO,  CAL.— The  Escondido  Lt.  &  Pwr.  Co.  has  applied  to 
the  State  Railroad  Commission  for  authority  to  issue  and  sell  at  par 
49,500  shares  of  capital  stock,  the  proceeds  to  be  used  for  the  construction 
of  a  hydroelectric  power  plant. 

HOLTVILLE,  CAL. — The  Holton  Pwr.  Co.  contemplates  improvements 
and  extensions  to  its  system,  for  which  bonds  to  the  amount  of  $150,000 
have  been  issued. 

LOS  ANGELES,  CAL.— Bids  will  be  received  until  Jan.  31  by 
the  Board  of  Public  Works  for  253  steel  towers  for  110,000-volt  trans- 
mission line.  Forms,  etc.,  may  be  obtained  on  application  to  the  Los 
Angeles  Aqueduct  Board. 

MADERA,  CAL.— J.  S.  Marker,  president  of  the  Mountain  Progressive 
Club,  is  promoting  the  construction  of  an  electric  railway  from  Madera 
to  Yosemite  Valley.  To  secure  power  for  the  proposed  railway  it  is 
proposed  to  store  the  waste  waters  of  the  North  Fork  watersheds  to  be 
utilized   to   drive   a   hydroelectric   power   plant. 

POMONA,  CAL. — The  City  Council  has  passed  an  ordinance  providing 
for  extending  the  electric-lighting  system  on  several  streets.  The  street- 
lighting  service  is  furnished  by  the  Southern  California  Edison  Co. 
Frank   Balfour   is  local   manager. 

REDLANDS,  CAL.— Bids  will  be  received  by  R.  Warner  Thomas, 
City  Clerk,  until  Feb.  5  for  construction  of  an  electric  power  plant 
for  the  municipal  water  system.  The  plant  will  require  a  maximum  of 
600  hp;  bids  to  be  taken  on  steam,  gasoline  and  crude-oil  engines. 
F.   E.  Trask,  Union  Oil  Building,   Los  Angeles,   is  consulting  engineer. 

SACRAMENTO,  CAL.— The  residents  of  South  Oak  Park  are  pre- 
paring a  petition  to  present  to  the  City  Commissioners  asking  for  the 
installation  of  arc  lamps  on  Palmetto  Avenue. 

SACRAMENTO,  CAL.— Bids  will  be  received  by  E.  F.  Pfund,  County 
Clerk,  at  the  office  of  the  Board  of  County  Supervisors,  910  Sixth  Street, 
Sacramento,  until  Jan.  21  for  furnishing  and  installing  lighting  fix- 
tures in  the  Court  House  Building  in  Sacramento,  in  accordance  with 
the  amended  plans  and  specifications  prepared  by  R.  A.  Herald,  architect, 
which  may  be  seen  at  the  office  of  the  architect,  430  Forum  Building, 
Sacramento. 

SAN  DIEGO,  CAL.— Bonds  to  the  amount  of  $35,000  have  been 
voted  by  the  San  Ysidro  Irrigation  District,  comprising  the  Little  Landers 
Colony,  the  proceeds  to  be  used  for  the  installation  of  a  new  electric 
pumping  plant  and  about   4   miles   of  steel,   iron   and    concrete   pipe. 

SAN  LUIS  OBISPO,  CAL.— The  Coalinca  Wtr.  &  El.  Co.,  of  Coalinga, 
lias  applied  to  the  State  Railroad  Commission  for  permission  to  construct 
and  operate  an  electric  light  and  power  system  in  San  Luis  Obispo, 
Monterey   and   Santa   Barbara   Counties. 

SIERRAVILLE,  CAL. — The  Mountain  Development  Co.  is  preparing 
to  install  a  2500-hp  hydroelectric  power  plant  on  Berry  Creek,  near 
Sattley.  The  plans  call  for  the  construction  of  several  .lams  near  the 
head  waters  of  Berry  Creek  to  conserve  the  annual  flood  waters  for 
power  purposes.  The  power  generated  at  the  plant  will  be  used  for 
pumping  water  for  irrigation  purposes.  W.  O.  Peck  is  interested  in 
the   project. 

STOCKTON,  CAL. — The  City  Council  has  accepted  the  bid  of  the 
Western  States  Gas  &  El.  Co.  for  lighting  the  streets  of  the  city  with 
475   arc   lamps. 

STOCKTON,  CAL.— The  Oro  El.  Corpn.,  of  Oroville,  has  been 
granted  a  50-year  franchise  to  operate  in  Stockton.  The  company  has 
obtained  3500  applications  for  service  in  the  city  limits  of  Stockton 
ami  will  now  apply  to  the  State  Railroad  Commission  for  permission 
to  build   and   operate   distributing  systems  in   and   around   Stockton. 

WILMINGTON,  CAL.— The  Pacific  II.  Ry.  Co.,  of  Los  Angeles,  is 
planning  to  build  local  car  lines  to  some  of  the  harbor  tracts  recently 
put  on  the  market. 

YKEKA,  CAL. — The  California-Oregon  Pwr.  Co.  is  canvassing  the 
ranchers  living  between  its  substation  on  the  Bryant  Ranch  in  Scott 
Valley  and  Callahan,  a  distance  of  about  It  miles,  for  the  purpose 
of  securing  subscribers  to  take  electricity  for  limp-;  and  motors.  It 
sufficient  patronage  is  secured  a  transmission  line  will  be  erected  to 
supply   electricity   in    that   district. 

DELTA,  COL. — Negotiations  have  been  completed  for  the  sale  of  the 
Helta  El.  Lt.  &  Pwr.  Co.  to  the  Utah  Pwr.  &  Lt.  Co.  for  $75,000.  The 
absorption  of  the  Delta  plant  is  the  first  step  in  the  efforts  of  the 
Colorado-Utah  Twr.  Co.  to  establish  a  continuous  chain  of  power  plants 
on  the  western  slope  from  Telluride  to  Grand  Junction,  It  is  understood 
that  options  will  soon  be  made  on  plants  at  Montrose  and  Ouray.  Energy 
for  operating  the  local  system  will  be  supplied  from  the  central  station 
in  Telluride  and  a  24-hour  service  will  be  established.  J.  E.  Shue, 
manager  of  the  local  plant,  will  be  retained. 


NEW  HAVEN,  CONN.— The  Connecticut  Co.  contemplates  extensions 
to  its  system  in  Norwalk,  South  Norwalk,  New  Britain,  Berlin  and  An- 
sonia  for  which  franchises  will  be  asked;  also  construction  of  a  line  from 
Bridgeport  to  Nichols.  The  company  asks  for  a  revival  of  rights  to  build 
northward  from  Milford  to  the  tracks  of  the  New  Haven  &  Derby  Rail- 
road. 

.  N£W   Mil  I  OB  —The  property  of  the   New   Milford   EI.   Lt. 

Co.  has  been  purchased  by  a  company,  recently  organized,  which  pro- 
poses to  erect  a  large  mill  here.  Energy  generated  by  the  plant  will  be 
used  to  operate  the  new  mill.  The  new  company  has  announced  that  it 
will  continue  to  furnish  electrical  service  to  the  town  but  will  secure  elec- 
tricity from  the  Bulls  Bridge  plant,  north  of  the  village,  serving  it  through 
a  local  substation  to  be  erected. 

WASHINGTON,    D     I         \    report    from   an   American   consular    officer 

states   ih  ii     i    foreign    fin ime   ago   was   granted   a  concession    for 

the    distribution    of    electrical    power    for    various    purposes.      Tin 
plants    and    repair    shops    are    now    under    construction    and    the    company 
is  now  in   the   market   for  power-house  machinery,  steel  cables,    wire,   bat- 
teries,    generators,     electric     meters,     glass     insulators,     tools     and     imple- 
ments of  all  kinds,   as  well   as  all   sorts  of  electrical  appliances,  such   as 

iron       chandeliei    ,    etc.      For    further    information 
10,138,   Bureau  of  Manufactures,   Department  of  Commerce  and  Labor. 

WASHINGTON,  I).  (.—Proposals  will  be  received  at  the  office  of 
the  Chief  Signal  Officer,  War  Department,  Washington,  D.  ('.,  until 
Jan.  20  for  the  following  supplies:  Item  1 — 15,560  feet  cable,  type 
215;  (2)  1200  ft.  150-pair,  paper-insulated,  lead-sheathed  and  armored 
cable;  (3)  5000  ft.  phosphor-bronze  antenna  cord;  (4)  10,000  ft.  cable, 
type  214;  (5)  3000  ft.  cable,  type  308;  (6)  10,000  ft.  cable,  type  401; 
(7)  2000  ft  .  cable,  type  408;  (8)  30,000  ft.  outside  distribute-.. 
45  mils;  (9)  45,000  ft.  pothead  wire,  36  mils;  (10)  25,000  ft.  single 
bridle  wire,  51  mils;  (11)  3000  ft.  cable,  type  321;  (12)  2000  ft. 
cable,  type  324;  (13)  50,000  ft.  one-pair,  rubber-insulated,  lead-sheathed, 
galvanized,  flexible  armor,  Greenfield  type  of  Sprague  Electric 
(type  251)  cable.  Further  information  may  be  obtained  on  application 
to  W.   L.  Clarke,  captain  Signal  Corps,  U.  S.  A.,  Washington,  D.  C. 

ST.  AUGUSTINE,  FLA. — Arrangements  are  being  made  to  incorpo- 
rate the  Jacksonville  &  St.  Augustine  Public  Service  Co.  for  the  pur- 
pose of  building  a  power  plant  to  furnish  electricity  for  lamps,  heaters 
and  motors,  lt  is  proposed  to  manufacture  byproducts  from  the  use 
of  yellow  pine  as  fuel,  including  tar,  charcoal  and  pine  oil,  etc.  The 
company  will  be  capitalized  at  $2,000,000.  William  F.  Ellis,  of  Chicago, 
111.,  is  consulting  engineer;  A.  W.  Corbett.  president;  John  D.  Andreu, 
vice-president;   D.   L.   Dunham,  secretary,  and  A.   E.  Baya,  treasurer. 

ROME,  GA. — The  City  Council  has  engaged  Solomon  &  Norcross,  con- 
sulting engineers,  of  Atlanta,  to  prepare  plans  and  estimates  of  the 
cost    of   establishing    a    municipal    electric   light   and    power    plant. 

BRUNEAU,  IDAHO.— The  Great  Shoshone  &  Twin  Falls  Wtr.  wr. 
Co.,  of  Twin  Falls,  contemplates  building  a  power  plant  in  Bruneau. 
It  is  understood  that  work  will  start  at  once. 

VMBOY,    HI       1  i.e    I  .:..    Council    has    entered    into    a    contract    with 

the   Illinois   Northern    1'tilities   Co.   by  the   terms   of  which    17   ornamental 

standards,   carrying    three-lamp   clusters,    will    be   erected   on   the   principal 

and  carbon  filament  lamps  in  the  residential  district  will  be  replaced 

by  tungsten  lamps  attached  to  goose-neck  posts   11   feet  high. 

ASHMORE,  ILL.— The  Central  Illinois  Pub.  Ser.  Co.,  of  Mattoon. 
has  decided  to  erect  a  power  plant  in  Ashmore.  The  plant  when  com- 
!  ih  Til    will    furnish    electricity   in    Ashmore,    Oakland   and    Westfield. 

BLOOMINGTON,  ILL.— Superintendent  S.  S.  Noble,  of  the  municipal 
electric    light    plant    and  pumping    station,    has    recommended 

to  the  City   Council  the  purchase  of  a  200-kw  electric  generator  for  the 
plant. 
BUSHNELL,    II  L. — A  committee  composed  of  John   M.    Brant,    M.    N. 
\\  .    Cole,   C.   S.    Norcoss  and   C.   C.   Chain   has  b, 
by  the  business  ,   the 

feasibilil  .  lectric    light    plant.      The    Central    1 

Pub.    Serv.    Co.,   of  Mattoon,   is  asking  for  a   30-ycar   franchise. 

KAL1A.    ILL. — Application    hi  to    the    City   Council 

I      Pittenger,  C     I  and  associates,  who 

propose  to  organize  the  East  Side  El.  Ry.  Co.,  for  a  20-year  fran- 
chise to  construct  and  operate  an  electric  railway  on  Locust  Street,  Saline 
Street  and    Wabi 

CLINTON,    ILL. — The    Board    of    Local    Improvements    is    considering 
plans  for  the  installation   of  an  ornamental  street-lighting  system  on  East 
'  -.    North    Monroe  and 

South   Madison  Streets. 

DELAVAN,     ILL.— The     Royal    Lt.    &    Pwr.    Co.     has    been    awarded 
a    contract    by    the    city    to    furnish    electricity    for    the    municipal    water- 
In  ginning   May    1,   at    $1.6S0   per  year.      The   company  was 
also  awarded  the  contract  for  lighting  the  streets  and  parks  of  the  city. 

FRANK1  IN,  ILL.— The  Village  Board  has  granted  the  Central  Illinois 
Public  Service  Co.  I  franchise  to  operate  an  electric  light  system  here 
for  a  period  of   50  years. 

ii  i  i  PORT,  ILL— The  City  Council  contemplates  the  installation  of 
a  fire  signal  system,   to  cost  about  $4,000. 

JERSEYVILLE,  ILL. — Steps  have  been  taken  to  organize  a  new 
electric-light  company.  Judge  H.  W.  Pogue  and  others  are  interested 
in  the  project. 
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LINCOLN,  ILL.— The  Board  of  Supervisors  of  Logan  County  has 
voted  an  appropriation  of  $1,350  for  the  purpose  of  installing  sixteen 
ornamental  lamps  about  the  square.  The  city  agrees  to  furnish  elec- 
tricity and  maintain  the  lamps  for  15  years.  Merchants  have  agreed 
to  erect  similar  lamps   on   opposite  side   of  the  four  streets. 

OHIO,  ILL.— The  Illinois  Northern  Utilities  Co.  of  Chicago  is  re- 
ported to  have   purchased   the   property   of   the   Ohio   El.   Co. 

PEORIA,  ILL. — The  residents  of  Hamilton  Boulevard  have  started  a 
project  for  the  installation  of  an  ornamental  lighting  system  on  that 
thoroughfare. 

PEORIA,  ILL.— The  Peoria  Gas  &  El.  Co.  has  absorbed  the  electric 
plants  at  Roanoke,  Eureka  and  Metamore,  111.,  owned  by  the  Eureka 
Electric    System,    and    has    assumed    control    of    same. 

ROCKFORD.  ILL. — Business  men  on  Fourteenth  Avenue  have  decided 
to  hold  a  meeting  to  interest  property  holders  in  a  project  for  installing 
an   ornamental    lighting  system   on   that   thoroughfare. 

SHEFFIELD,  ILL.— The  Kewanee  El.  Lt.  &  Pwr.  Co.,  of  Kewanee, 
is  said  to  be  negotiating  for  the  purchase  of  the  local  plant  owned  by 
the  Sheffield  El.  Lt.  Co.  The  Kewanee  company  is  asking  for  a  25- 
year    franchise    in    Sheffield. 

SPRINGFIELD,  ILL.— The  extension  of  the  ornamental  street  lighting 
to  several  more  streets  is  under  consideration.  Willis  J.  Spaulding  is 
City   Commissioner. 

SPRING  VALLEY,  ILL. — Arrangements  are  being  made  for  lighting 
the  3-mile  strip  of  country  road  between  Cherry  and  Arlington,  and  it 
the  experiment  is  successful,  it  is  expected  that  the  road  from  Cherry 
to  Ladd  will  be  lighted  in  the  same  manner.  A  contract  is  now  pending 
between  the  Commissioners  of  Westfield  Township  and  the  Spring  Valley 
Gas   &    El.    Co.    for   lighting   the    road   between    Cherry   and    Arlington. 

STERLING,  ILL.— The  Illinois  Northern  Utilities  Co.,  of  Chicago, 
is  reported  to  have  offered  $75,000  for  the  Griswold  wire  plant, 
which  has  excellent  water-power  facilities.  The  wire  company  is  in  the 
hands  of  a  receiver. 

WALNUT,  ILL. — The  Illinois  Northern  Utilities  Co.,  of  Chicago,  111.,  is 
reported  to  have  purchased  the  local  electric-light  plant. 

WAVERLY,  ILL.— The  local  electric  light  plant,  owned  by  H.  J. 
Rodgers,  has  been  purchased  by  the  Central  Illinois  Pub.  Serv.  Co., 
of  Mattoon,  111. 

WYOMING,  ILL.— The  Ideal  Club  is  raising  funds  to  install  orna- 
mental lamps  in  Central  Park. 

EVANSVILLE,  IND.— The  Evansville  Gas  &  El.  Lt.  Co.  and  the 
Evansville  Public  Ser.  Co.  have  consolidated  under  the  name  of  the 
Evansville  Pub.  Ser.  Co.  The  new  company  is  capitalized  at  $1,350,000, 
and  the  directors  are  B.  C.  Cobb,  W.  H.  Barthold,  A.  C.  Blinn,  F.  J. 
Haas,   F.   W.  Cook,   S.   W.   Cook  and  Henry  Marshall. 

INDIANAPOLIS.  IND.— The  Terre  Haute,  Indianapolis  &  Eastern 
Trac.  Co.  is  reported  to  have  contracted  with  the  Vandalia  Coal  Co.,  the 
Coal  Bluff  Mining  Co.  and  the  Western  Indiana  Mining  Co.  to  supply 
electrical  energy  for  mining  purposes,  to  be  supplied  by  transmission 
lines  for  which  the  company  has  secured  franchises  over  most  of  the 
public  highways  in  Vigo  County. 

MARION  IND. — The  Marion  Lt.  &  Htg.  Co.,  of  Marion,  the  Jones- 
boro  Lt.  &  Wtr.  Co.,  of  Jonesboro,  and  the  Upland  El.  Co.  have  been 
consolidated  and  will  be  known  as  the  Marion  Ltg.  &  Htg.  Co.  The 
new  company  is  capitalized  at  $1,600,000,  and  will  furnish  electricity  for 
lamps  and  motors  and  steam  heat  in  the  towns  and  cities  named.  The 
directors  are  H.   L.  Finley,   F.  P.  Hunter  and  M.  B.   Smythe. 

MIDDLEBURY,  IND.— Pidgeon  Brothers  are  contemplating  the  in- 
stallation of  an  electric-light  plant  in  connection  with  their  flour  mill. 
The  generating  equipment  will  be  driven  by  two  Curtiss  waterwheels,  one 
25  in.  and  the  other  35  in.,  which  now  are  used  to  operate  the  flour 
and  feed  mill.  Three-phase,  60-cycle  system  will  be  used,  but  gener- 
ating machinery  has  not  yet  been  decided  upon.  Work  will  begin 
on  the  proposed  work  early  in  the  spring. 

MONTICELLO,  IND.— The  capital  stock  of  the  Monticello  Tel.  Co. 
has   been    increased    from    $30,000    to    $60,000. 

SOUTH  BEND,  IND.— The  Indiana  &  Michigan  El.  Co.  has  increased 
its  capital  stock  to  $3,500,000.  The  company  proposes  to  make  extensive 
improvements  to  its  plant. 

WALKERTON,  IND.— The  Board  of  Trustees  of  the  municipal  elec- 
tric-light plant  expects  to  purchase  two  boilers  and  an  engine  and  alter- 
nator for  the  municipal  electric  plant  in  the  spring.  A.  L.  Freyer  is 
superintendent. 

DALLAS,  IA.— The  Consolidated  Coal  Co.,  139  West  Van  Buren 
Street,  Chicago,  111.,  is  preparing  plans  for  the  construction  ot  an  electric 
power  plant,  about  2  miles  south  of  Dallas,  to  supply  electricity  to 
operate  a  coal  mine.  The  equipment,  contracts  for  which  have  been 
let  will  include  two  300-hp  Oil  City  water-tube  boilers,  two  stokers, 
manufactured  by  the  Illinois  Stoker  Co.,  coal-conveying  equipment,  made 
by  the  Webster  Mfg.  Co.,  one  600-kw  General  Electric  steam  turbine, 
one  1600-kw  General  Electric  2300-volt,  60-cycle  alternating-current  gen- 
erator and  three  25-kw  General  Electric  transformers.  Carl  Scholz,  nf 
Chicago,  111.,  is  vice-president  of  the  company  and  P.  P.  Reecs,  of 
Dallas,    la.,   is    engineer   in   charge  of   the   work. 

MARCUS,  IA.— K.  C.  Gaynor,  of  Sioux  City,  recently  granted  n 
franchise,    will    install    an    electric -light    plant    in    Marcus.       The    equip- 


ment will  include  a  35-kw  alternating-current  generator,  12  transformers, 
200  poles  and  100  meters.  A  complete  stock  of  electrical  supplies  will 
be   carried. 

MUSCATINE,  IA.— The  City  Council  is  considering  plans  submitted 
by  B.  C,  Blackwell  for  substituting  electric  lamps  for  gas  lamps  and 
extending    the    arc-lamp    lighting    district. 

WEBSTER  CITY,  IA.— Arrangements  are  being  made  to  install 
an  ornamental  street  lighting  system  in  the  business  district,  for  which 
funds  have  been  subscribed  by  the  merchants.  R.  J.  Mullins  is  super- 
intendent  of   the   municipal   electric    plant. 

BLUE  MOUND,  KAN. — A  special  election  has  been  called  for  Jan.  20 
to  vote  on  the  proposition  of  issuing  $6,000  in  bonds,  the  proceeds  to  be 
used  to  take  over  the  property  of  the  Blue  Mound  EI.  Lt.  Co.  and  to  en- 
large and  improve  the  same.  If  the  proposition  carries,  improvements 
will  be  made  to  the  plant  and  street-lighting  system  and  a  24-hour 
service   established. 

CANTON,  KAN.— The  city  of  Canton  is  planning  to  install  an  elec- 
tric-light plant  to  cost  from  $10,000  to  $12,000.  A  storage-battery  system 
is  being  considered.  As  yet  no  contracts  have  been  awarded.  The  city 
has   not   yet   engaged   an  engineer.      T.    N.   Frantz  is  city  clerk. 

CEDAR  POINT,  KAN.— C.  B.  Avis,  city  clerk,  writes  that  an  elec- 
tion will  probably  not  be  held  before  spring  to  vote  on  the  proposition 
to  issue  bonds  for  the   installation  of  an  electric-light  plant. 

DE  SOTO,  KAN.— Plans  are  being  considered  for  the  construction 
of  a  municipal  electric-light  plant,  to  cost  about  $4,500.  Bids  will  soon 
be  received  for  construction  of  plant.  Jerome  Runyon,  of  De  Soto,  is 
engineer    in    charge. 

HORTON,  KAN. — The  city  is  contemplating  the  purchase  of  General 
Electric  transformers,  wire  and  meters  for  the  municipal  electric-light 
plant.      W.   W.   Wood   is   superintendent. 

SCOTT,  KAN. — At  an  election  held  Dec.  31  the  proposition  to  issue 
bonds  for  $40,000  for  construction  of  an  electric-light  plant  and  water- 
works system   was  carried.     O.    D.   Card  is  city  clerk. 

HARDINSBURG,  KY. — Preparations  are  being  made  by  William  T. 
Halliday,  of  Chicago,  111.,  for  the  installation  of  an  electric  light  plant 
here.      Application   lias   been   made   for  a   franchise. 

WINCHESTER,  KY. — An  agreement  has  practically  been  reached  be- 
tween the  City  Council  and  the  Winchester  Ry.,  Lt.  &  Ice  Co.  for  the 
renewal  of  the  street-lighting  contract.  Under  the  agreement  the  com- 
pany is  to  replace  the  present  arc  lamps  (17  in  number)  with  400-cp 
tungsten  lamps  and  to  install  10  additional  lamps  of  100  cp;  also  to  fur- 
nish electricity  for  lighting  the  city  hall  and  pumping  station  free  of 
charge. 

FRANKLINTON,  LA.— The  Franklinton  El.  Lt.  &  Pwr.  Co.  is  re- 
building  its  plant  recently  destroyed  by  fire.  Contracts  for  machinery 
have  been  let  and  it  is  expected  to  have  the  plant  in  operation  by  Feb.  1. 
M.   M.   Magee  is  president. 

ANNAPOLIS,  MD. — The  Annapolis  Public  Utilities  Co.,  recently  in- 
corporated, has  entered  into  a  contract  with  the  Washington,  Baltimore 
&  Annapolis  El.  Ry.  Co.  for  energy  for  street  and  residential  lighting 
in  the  city  of  Annapolis.  Contracts  have  already  been  awarded  for 
transformers,  etc.  It  is  understood  that  the  Annapolis  company  pro- 
poses  to   erect  a  gas  plant   here. 

GARDNER,  MASS.— The  Selectmen  have  granted  the  Gardner  Electric 
Light  Company  permission  to  lay  underground  wires  on  Pearl  Street 
from  Green  to  James  Street. 

NEW  BEDFORD,  MASS.— The  Board  of  Aldermen  has  refused  to 
grant  the  Southern  Massachusetts  Pwr.  Co.,  of  Fall  River,  a  franchise  to 
supply   electricity    in    New    Bedford. 

ANN  ARBOR,  MICH. — The  contract  for  construction  of  the  power, 
heating  and  lighting  plant  for  the  University  of  Michigan  has  been 
awarded  to  James  Stewart  &  Co.,  of  Chicago.  Shirley  W.  Smith  is 
secretary  of  the  university. 

DETROIT,  MICH. — The  Banner  Laundering  Co.  has  purchased  a 
130-kw  generator  from  the  Crocker-Wheeler  Co.  and  is  planning  to  in- 
stall   additional    equipment    in    its    plant. 

DETROIT,  MICH.— The  Acme  White  Lead  &  Color  Works  have  made 
arrangements  to  secure  part  of  their  power  from  the  Detroit  Edison  Co. 
They  will  continue  to  use  steam  and  gas  engines. 

FORD  CITY,  MICH. — The  Eastern  Michigan  Edison  Co.  is  making  an 
appraisal  of  the  electric-light  equipment  in  Ford  City  with  a  view  of 
purchasing  same  and  furnishing  electricity  here.  Electrical  service  is 
now  supplied  from  the  plant  of  the  Michigan  Alkali  Co.  Post  office  ad- 
dress is   Wyandotte,    Mich. 

IRONWOOD,  MICH.— The  Ironwood  &  Bessemer  Ry.  &  El.  Lt.  Co. 
has  increased  its  capital  stock  from  $700,000  to  $900,000. 

SAGINAW,  MICH.— The  Michigan  State  Tel.  Co.  contemplates  ex- 
tensive improvements  to  its  system  in  Saginaw  during  1913,  which  will 
involve  an  expenditure  of  about  $195,000.  The  plans  provide  for  an 
addition  to  its  present  office  building  and  extensions  to  the  underground 
conduit  system,  also  to  lay  two  and  perhaps  three  more  cables  across  the 
river  to  take  care  of  the  West  Side  business. 

BOYD,  MINN. — We  are  informed  that  bids  will  be  received  until 
Tan.  22  for  the  installation  of  a  municipal  electric-light  plant  in  Boyd. 
Earl  D.  Jackson,  Capital  Bank  Building,  St.   Paul,   is  consulting  engineer. 

HASTINGS,  MINN. — Proposals  will  be  received  by  the  State  Board  of 
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Control,  State  Capitol  Building,  St.  Paul,  Minn.,  until  Jan.  14  for 
the  electric  feeders  for  the  State  Asylum  for  the  Insane  at  Hastings,  in 
accordance  with  plans  and  specifications  prepared  by  Charles  L.  Pillsbury, 
engineer,  805  Metropolitan  Life  Building,  Minneapolis,  Minn.  Copies 
of  plans  and  specifications  may  be  seen  at  the  office  of  the  superintendent, 
State  Asylum,  Hastings;  Builders'  Exchange  at  St.  Paul  and  Minneapolis 
and  at  the  office  of  the  State  Board  of  Control  and  at  the  office  of  the 
engineer. 

MINNEAPOLIS,  MINN.— The  City  Council  has  granted  the  Minne- 
apolis General  Electric  Co.  permission  to  extend  its  13,000-volt  trans- 
mission line  to  the  suburbs,  St.  Louis  Park,  Hopkins  and  Excelsior. 

MONTICELLO,   MINN.— Preparations   are   being '  made    by    the 
cello    El.    Lt.    &    Pur.    Co.    to    begin    work    on    its    proposed    electric-light 
plant.       Ornamental     standards    carrying    three-lamp    clusters    are    to    be 
used   for   street   lighting. 

NEW  PRAGUE,  MINN.— The  city  of  New  Prague  expects  to  pur- 
chase within  the  next  10  months  one  fire-tube,  high-pressure  boiler,  a 
40-kw,  250-volt  direct-current  directly  connected  unit  (steam  driven)  and 
400  incandescent  lamps;  also  within  the  next  12  months  about  400  lb. 
of    wire.      Joseph    T.    Rynda    is    superintendent. 

PORTER,  MINN.— The  Village  Council  has  granted  the  Citizens'  Lt., 
Ht.  &  Pwr.  Co.  a  franchise  to  install  and  operate  transmission  lines  for 
the  distribution  of  electricity  for  lamps  and  motors  in  Porter  for  a 
period   of   25   years. 

RICH  HILL,  MO. — The  cost  of  the  proposed  municipal  electric-light 
plant  is  estimated  at  about  $15,000.  Bids  for  construction  of  plant 
will  be  received  about  June  15.  Rollins  &  Westover,  Midland  Building, 
Kansas   City,   Mo.,    are   engineers. 

SEDALIA,  MO.™ The  Sedalia  Lt.  &  Trac.  Co.,  it  is  stated,  contem- 
plates improvements  to  its  system,  including  the  installation  of  a  500-kw 
turbine,  rebuilding  all  lines  and  making  other  extensions,  rebuilding  two 
ice  plants,  building  ice-storage  rooms,  increasing  capacity  of  gas  plant 
50  per  cent,  general  rebuilding  and  extending  all  gas  mains,  together 
with    several    new    lines    on   traction    system. 

GLASGOW,  MONT.— The  light  commission  contemplates  the  purchase 
of  one  65-kw,  60-cycle,  three-phase  alternating-current  generator,  dirPctly 
connected,  and  a  condensing  outfit  for  the  municipal  electric-light  plant 
within  the  next   12  months.     A.  J.  Melvin  is  superintendent. 

TWIN  BRIDGES,  MONT.— The  Waters  Tunnel  Co.  is  contemplating 
the  construction  of  an  electric  line  from  a  point  on  the  Northern  Pacific 
Railway  between  Sheridan  and  Lauri  to  its  mines  located  in  Tobacco 
Root  Range. 

KEARNEY,  NEB.— Mayor  Patterson  has  vetoed  the  ordinance  grant- 
ing the  Kearney  Lt.  &  Pwr.  Co.  a  ten-year  contract  for  lighting  the 
city,    which    was   upheld    by    the    Council. 

WEST  POINT,  NEB.— W.  T.  S.  Neligh,  of  West  Point,  has  been 
granted  water  rights  on  the  Elkhnrn  River  for  a  1500-hp  hydroelectric 
power  plant. 

DEMING.  N.  M.— The  plant  and  holdings  of  the  Deming  Land  & 
Pwr.  Co.  have  been  purchased  by  C.  E.  Miesee,  of  Chicago,  111.,  and 
associates.  Included  in  the  deal  is  a  contract  for  the  development  of 
9500  acres  of  state  land  situated  10  miles  east  of  Deming,  which  will 
involve  an  expenditure  of  approximately  $1,000,000.  Wells  will  be  bored 
upon  the  land  and  pumping  plants  installed.  The  company  contemplates 
installing  a  central  power  plant  upon  the  land  and  erecting  transmission 
lines  from  the  plant  over  the  property.  A  town  will  also  be  established 
on  the  tract. 

ALBANY,  N.  Y.— Sealed  proposals  will  be  received  by  Duncan  W. 
Peck,  Superintendent  of  Public  Works,  Capitol,  Albany,  until  Feb. 
4,  for  improving  the  New  York  State  canals  as  follows:  Contra 
92,  Erie  Canal,  sections  1  to  4;  Champlain  Canal,  sections  1 
For  power  plants,  electrical  equipment  and  machinery  for  operating  and 
lighting  locks  and  guard  gate  as  follows:  Erie  Canal — locks  2  to  19,  in- 
clusive: Champlain  Canal — locks  1  to  8,  inclusive,  and  guard  gate,  station 
293  +  70;  Erie  Canal— sheets  1  to  107,  inclusive.  Contract  No.  94.  Erie 
Canal — sections  S  to  11.  Power  plants,  electrical  equipment  and  ma- 
chinery for  operating  and  lighting  locks  as  follows:  Erie  Canal — locks 
26,  27,  28A,  28B,  29,  30,  32,  33,  34,  55;  guard  lock,  station  2413!  4  !,  and 
guard  lock,  station  2468+48,  near  the  Genesee  River,  sheets  1  to  45,  in- 
clusive. Plans  may  be  seen  and  detailed  specifications,  engineers'  esti- 
mate of  quantities,  proposal  blanks,  form  of  contract  ami  othei  informa- 
tion may  be  secured  at  the  office  of  the  Superintend*  P 
Albany ;  al  tin  office  of  the  Wist  ant  Super  in  tei . , !.  Works 
for  the  Middle  Division,  Syracuse;  at  the  office  of  the  Assistant  Super 
intendent  of  Public  Works  for  the  Western  Division,  Rochester,  and  at 
the  canal  office,  Spaulding's  Exchange.  Buffalo.  Copies  of  detailed  plans 
or  drawings  may  be  obtained  from  the  State  Engineei  and  Surveyor  at 
Albany  upon   payment   to  him   of  the  cost  of   producing  them. 

BINGHAMTON,  N.  Y.— The  City  Council  has  engaged  Douglas 
Sprague.  39  Cortlandt  Street,  New  York,  consulting  engineer,  to  take 
charge  of  the  construction  of  the  proposed  municipal  electric-light  plant, 
to  cost  about  $15S,200. 

CASTLETON,  N.  Y.— The  Schodack  Lt.  &  Pwr.  Co.,  which  recently 
purchased  the  local  electric-light  plant,  has  awarded  contract  for  con- 
struction of  plant  to  Frost  &  Shelden,  Ubany.  The  equipment  will 
include  steam  i  ngine,  Crockei  Wheeled  generator  and  six  transf 
4  miles  of  wires  and  chestnut  poles  to  carry  same,  75  meters  and  65 
incandescent   lamps.      L.    M.    Lansing   is   superintendent. 


NEW  YORK,  X.  Y.— The  contract  for  installing  electric  equipment  in 
new  Public  School  175,  Borough  of  Brooklyn,  has  been  awarded  to  T. 
Frederick  Jackson    (Inc.)    for  $10,369. 

■  '■  \KA    FALLS,   N.   Y.— Now  that  the  Buffalo-Niagara  Falls   Uoule- 
ard  pleted   the   local    boulevard   commission   will    make   an   attempt 

to  secure   an   appropriation    from   the    State    Legislature   to  have  the   high- 
jara   Falls  city  line  and  the   Buffalo  city  line  illuim- 
by    electricity.      The    cities    of    Niagara    Falls    and    Buffalo    will    be 
that   part   of  the   highway   within    their   limits.      It   is  pro- 
posed   to    use    ornamental    lamp   standards. 

1,1  [  '  BEACH,  N.  Y. — A  company  is  being  formed  under  the  name 
of  the  Ocean  Beach-Fire  Island  Public  S.ivice  Corpn.  for  the  purpose  of 
providing  electric-light  and  water  service.  It  is  expected  to  have  the 
plant  in  operation  by  May  1. 

OVID,  N.  Y.— The  Ovid  El.  Co.  has  applied  to  the  Public  Service  Com- 
mission, Second  District,  for  permission  to  increase  its  capital  stock  from 
$10,000  to  $25,000  and  for  authority  to  execute  a  mortgage  of  $50,000  and 
eds  to  be  used  for  new  construction 
and  for  refunding  outstanding  obligations.  The  company  proposes  to 
increase  its  water-power  plant  at  Taughannock  Creek  and  to  improve 
and  extend  its  service.  The  company  leases  the  plant  of  the  Trumans- 
burg  Ltg.  Co.  and  has  petitioned  for  permission  to  consolidate  the  two 
companies.  The  company  proposes  to  build  a  new  dam  and  an  auxiliary 
steam    i  be    operated    in    connection    with    the    water-power 

plant   at    the  i  i  - 

PLEASANT     VALLEY,     N.     Y.— The    Village    and    Town     Boards    of 
i     granted    the    Central     1  I  x     El.    Co.,    of 

Poughkeepsie,  permission  to  erect  transmission  lines  through  the  village 
nil  town  as  far  as  the  town  line  of  Washington.  It  is  expected  that  the 
latter  town,  also  Millbrook  and  Pleasant  Valley,  will  have  electrical 
service  within  a  few  months. 

WHITE  PLAINS,  X.  Y.—  The  Board  of  Village  Trustees  is  con- 
sidering the  question  of  establishing  a  municipal  electric-light  plant 
here.  An  election  will  soon  be  called  to  submit  the  proposition  to  the 
voters.      E.    II.    P.    Squire   is   a   member   of   the   board. 

Mil  \  '■■■.'  I ■..  OHIO. — The  City  Council  has  passed  an  ordinance  pro- 
viding for  the  construction  of  a  municipal  electric-light  plant,  for  which 
bonds   to  the  amount  of  $15,000  were  voted  at  the  November  election. 

BOWLING  GRJ  I  V  OHIO.— Proposals  will  be  received  at  the  office  of 
the  Supervising  Architect,  Treasury  Department,  Washington,  D.  C,  un- 
til Feb.  17  for  the  construction,  complete,  including  plumbing,  gas 
piping,  heating  apparatus,  electric  conduits  and  wiring,  interior  lighting 
fixtures  and  approaches  of  the  United  States  Post  Office  at  Bowling 
Green.  Drawinj  and  specifications  may  be  obtained  at  this  office  or 
from  the  custodian  of  site  at  Bowling  Green,  O.  Wendcroth  is  su- 
pervising architect. 

COLUMBUS,  OHIO.— The  City  Council  has  granted  the  Columbus  Ry. 
&  Lt.  Co.  a  franchise  to  extend  its  Leonard  Avenue  line  in  Columbus  to 
Shepard. 

I'll  CLINTON,  OHIO.— The  City  Council  has  refused  the  proposi- 
tion made  by  the  Northwestern  Ohio  Ry.  &  Lt.  Co.  to  furnish  electricity 
for  lamps  and  motors  for  municipal  purposes.  The  company  offered  to 
install  a  new  street-lighting  system  and  furnish  the  service  at  a  reduced 
rate  in  return  foi  an  extension  of  its  franchise.  The  Council  has  been 
securing  data  and  will  consider  the  advisability  of  establishing  a  municipal 
electric  plant  before  granting  any   franchise. 

TOLEDO,   OHIO.— The  Central   Union  Tel.   Co.  has  sold  its  exchanges 
in  Jerry  City,  Bloomdale  and  Cygnet,  Wood  County,  to  the  Oil   Belt  Tel. 
ow   operating  at  Cygnet  and  Porl 
OKLAHOMA     CITY,     OKLA. — The    Oklahoma    Gas    &     El.    Co.     has 
increase.!    its  capital   stock   by   $100,000. 

SOPER,  OKLA — A  company  has  been  organized  to  supply  electricity 
for  lamps  and  motors.  J.  W.  Whitehead  an.1.  1.  F.  McMillan,  of 
Sopcr,   and   L.    Stokes,   of  Forney,  are   interested   in   the   project. 

5TONEM  \I  I  .  OKI  \-  \t  an  election  held  recently  the  proposition 
to  establish   an  Eric   tight   plant  was  carried. 

EUGENE,   ORE.— The   City   Council   is  considering  an  ordinance  which 
i    and    power  ■  i  hone    wires    to 

be  placed  underground  in  the  business  district. 

(RE, — Work  will   soon  begin  on  the  construction  of  a 

7000-hp  hydroelectric  plant  by  the  Pacific   Pwr.   &   Lt.  Co.  at  Hood  River 

lv  energy  to  operate  an  electric   railway  through  Hood  River  Val- 

Thi  proposed  plant  and   distributing  system  is  estimated 

at    $750,000.      In    addition    to    supplying    power    to    the    proposed    electric 

railway,    the    company    will    furnish    electricity    to    industrial    concerns    in 

River  and  at  other  points  as   fat  Dalles.     Transmission 

lines    will  tion    project   at   Grand   Dalles,   Wash. 

supplied   to    other    irrigation    work  within   reasonable 

i  enterprise    will    be    operated    independently    of    the 

&   Lt.   Co.  does  not 

-note  a  railroad  project  through   the   Hood   River  Valley,   it 

will   lend   its  aid   to   any   legitimate  enterprise  that  proposes  to  build  such 

■   the  company. 

—The    Northwestern    El.    Co.    has    applied    to    the 

court  of   Multnomah   County   for   a  blanket   franchise  entitling   it   to  erect 

electric    transmission    lines    along    the    county    roads    from    the    Columbia 

River   to  the   city   limits   of  Portland. 
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PORTLAND,  ORE.— The  Electric  Engineering  Corpn.,  46  First 
Street,  Portland,  has  secured  contract  for  installing  a  1000-kw  hydro- 
electric development  on  Wind  River,  Washington,  to  supply  electricity 
for  logging  purposes.  The  company,  it  is  said,  would  like  to  receive 
prices  on   material  and  equipment  needed   for  the  project. 

ASHLAND,  PA.— The  Edison  El.  Illg.  Co.,  of  Ashland,  expects  to 
erect  within  the  next  eight  months  5  miles  of  new  transmission  lines  into 
the  surrounding  territory  and  to  purchase  one  300-hp  boiler  and  copper 
wire  and  other  supplies  for  line  extensions.  The  company  has  just  in- 
stalled a  50-Iamp  General  Electric  magnetite  arc-lamp  system.  R.  D. 
Heaton  is  president  and  general  manager  and  M.   E.   Russell,  secretary. 

LEBANON,  PA. — Eight  Lebanon  County  electric  companies  have  been 
consolidated  under  the  name  of  the  Lebanon  Valley  El.  Lt.  Co.,  ot 
Lebanon,  with  a  capital  stock  of  $80,000.  The  companies  merged  are 
the  West  Lebanon  El.  Lt.  Co.,  capitalized  at  $5,000;  Swatara  LI.  Lt. 
Co.,  $25,000;  Hebron  El.  Lt.  Co.,  $5,000;  Palmyra  El.  Lt.  Co.,  $20,000; 
Lebanon  El.  Lt.  Co.,  $10,000;  Myerstown  El.  Lt.  Co.,  $5,000;  Mill  Creek 
Township  El.  Lt.  Co.,  $5,000,  and  Jackson  Township  EI.  Lt.  Co.,  $5,000. 
It  is  said  that  a  large  power  development  is  planned.  The  officers  of  the 
company  are:  Joseph  B.  Weaver,  president;  Henry  Weaver,  vice-presi- 
dent; Daniel  Weaver,  treasurer,  and  Raymond  S.  Bicksler,  secretary,  all 
of   Lebanon. 

MIDLAND,  PA.— The  Tri-State  Ry.  &  El.  Co.,  of  East  Liverpool, 
Ohio,  will  Soon  begin  work  on  the  construction  of  a  power  plant  near 
Midland,  Pa.,  to  cost  about  $2,000,000.  The  company  has  obtained  con- 
trol of  several  mines  near  the  proposed  site,  to  insure  fuel.  The  J.  G. 
White  Engineering  Co.,  43  Exchange  Place,  New  York,  N.  Y.,  will 
have  charge   of  the   work.      W.    R.    W.   Griffin   is   general   manager, 

POTTSVILLE,  PA.— The  Eastern  Pennsylvania  Ry.  Co.  is  planning  to 
build  a  new  substation  at  Frackville.  Work  has  been  started  on  the 
erection  of  a  high-tension  line  from  Pottsville  to  Frackville  to  feed  the 
substation. 

NEWPORT,  R.  I.— Sealed  proposals  will  be  received  at  the  Bureau 
of  Yards  and  Docks,  Navy  Department,  Washington,  D.  C,  until  Feb. 
8  for  furnishing  and  installing  a  direct-current  switchboard  and  station 
wiring  at  the  naval  torpedo  station,  Newport,  R.  I.,  estimated  cost 
$11,500.  Plans  and  specifications  may  be  obtained  on  application  to  the 
bureau  or  to  the  commandant  of  the  naval  station,  Narragansett  Bay, 
Newport,   R.    I.     H.    R.    Stanford  is   chief  of  bureau. 

PROVIDENCE,  R.  I.— City  Sergeant  T.  Frederick  Chase,  custodian 
of  the  City  Hall,  has  recommended  to  the  City  Council  an  appropriation 
to   improve    the    lighting   facilities   in   the   building. 

SIOUX  FALLS,  S.  D.— Proposals  will  be  received  at  the  office  of  the 
Supervising  Architect,  Treasury  Department,  Washington,  D.  C,  until 
Feb.  3  for  the  installation  of  an  electric  passenger  elevator  and 
hydraulic  lift  in  the  United  States  Post  Office  and  Court  House  at  Sioux 
Falls,  S.  D.,  in  accordance  with  drawings  and  specifications,  copies  of 
which  may  be  obtained  at  this  office.  O.  Wenderoth  is  Supervising  Ar- 
chitect. 

YANKTON,  S.  D.— Sealed  proposals  will  be  received  at  the  office  of 
John  W.  Summers,  City  Auditor,  until  January  29  for  furnishing  ma- 
terial, equipment  and  constructing  water-works  system  for  the  city  of 
Yankton,  as  follows:  Division  1 — Brick  pumping  station,  equipped  with 
two  electrically  driven  centrifugal  turbine  or  volute  pumps  of  300  gal. 
per  minute  capacity;  one  centrifugal,  turbine  or  volute  booster  pump 
of  1000  gal.  per  minute  capacity,  belt-connected  to  a  60-hp  dis- 
tillate or  fuel  oil  engine;  remote  control  and  automatic  starter  for  ser- 
vice pumps  and  all  necessary  piping,  valves  and  equipment.  Division 
2 — One  ingot  iron  tank,  400,000  gal.  capacity,  erected  on  steel  tower 
30  ft.  high;  foundations,  two  valves  and  valve  chamber  complete.  Divi- 
sion 3 — Trenching,  laying  and  finishing  complete  the  distribution  system, 
consisting  of  laying  6-in.,  8-in.,  10-in.  and  12-in.  wood  or  cast-iron 
pipe,  valves,  567  service  connections,  44  fire  hydrants,  28,310  lb.  of 
special  castings  for  wood  pipe,  or  34,424  lb.  of  special  castings  tor 
cast-iron  pipe.  Plans  and  specifications  may  be  seen  and  blank  forms 
of  proposals,  which  must  be  used,  may  be  secured  at  the  office  of  the 
city  auditor.  Flans  and  specifications  may  be  secured  from  the  engineers 
upon  payment  of  $15,  which  will  be  refunded  upon  return  of  same. 
Proposals  for  each  division  must  be  made  on  separate  blanks. 

ELIZABETHTOWN,  TENN.— The  Watauga  Pwr.  Co.,  contemplates 
extensive  additions  and  improvements  to  its  system,  for  which  bonds 
to    the    amount    of    $300,000    will    be    issued. 

JACKSON,  TENN.— The  Jackson  Ry.  &  Lt.  Co.  contemplates  extend- 
ing its  railway  up  Porter  Street  to  Winter's  Grove. 

KNOXVILLE,  TENN.— The  Knoxville  Ry.  &  Lt.  Co.  has  been  granted 
a  franchise  by  the  Knox  County  Court  to  construct  and  operate  lines 
over  the  Kingston  turnpike.  The  company  proposes  to  extend  its  lines 
to   the   Eastern   Hospital   for   the   Insane,    5   miles   west   of  the   city. 

SEVIERVILLE,  TENN.— Preparations  are  being  made  for  the  in- 
stallation of  an  electric-light  plant  in  Sevierville.  Material  for  the 
plant  has  already  been  purchased.  D.  R.  Shearer,  consulting  engineer, 
of  Knoxville,  has  charge  of  the  engineering  work.  Clyde  McMahn  is 
president    of   the  company. 

DALLAS.  TEX.— The  Hobson  El.  Co.  has  amended  its  charter  in- 
creasing its  capital  stock  from  $196,000  to  $350,000  and  changing  its 
iiatne   to  the   Southwest   General   El.   Co. 

DALLAS,    TEX.— The    Stone    &    Webster    Engineering   Corpn.,    of    Bos-. 


ton,  Mass.,  expects  to  begin  work  on  construction  of  its  proposed  electric 
railway,  which  is  to  run  between  Dallas  and  Terrell,  a  distance  of  about 
30  miles,   about  March   1. 

EAGLE  PASS,  TEX.— The  Texas  Lt.  &  Pwr.  Co.,  which  controls  the 
International  El.  Co.  and  the  Eagle  Pass  Wtr.  Co.,  is  making  arrange- 
ments to  furnish  the  Indio  Ranch  (consisting  of  about  3000  acres) 
with  energy  to  operate  pumps  for  irrigation  purposes.  The  transmis- 
sion line,  it  is  stated,  will  eventually  be  extended  to  Carrizo  Springs 
and  Cometa  County,  and  eventually  up  the  Rio  Grande  as  far  as  Los 
Moras. 

GRANBURY,  TEX.— The  proposition  to  issue  bonds  for  the  instal- 
lation  of  an   electric-light   plant  will   soon   be   submitted  to   the  voters. 

ITALY,  TEX.— The  Texas  Pwr.  &  Lt.  Co.,  of  Dallas,  has  purchased 
the  electric  plant  of  the  Italy  Wtr.  Co.  and  has  been  granted  a  50-year 
franchise   to    operate   an   electric-light   system   here. 

SEADRIFT,  TEX.— The  construction  of  an  electric-light  plant,  water- 
works system  and  ice  plant  in  Seadrift  is  under  consideration.  V.  V. 
Elick   and    E.    Salyer,    of    Granger,    are    interested    in    the    project. 

WACO,  TEX. — The  Southern  Trac.  Co.  is  preparing  to  make  im- 
portant improvements  to  the  local  street  railway  system.  It  is  proposed 
to  extend  the  railway  and  double-track  portions  of  the  system.  The 
company  is  also  preparing  to  begin  at  an  early  date  the  erection  of  a 
large   central   power  station. 

WAXAHACHIE,  TEX.— The  installation  of  a  municipal  electric- 
light  plant  in  Waxahachie  is  under  consideration. 

OGDEN,  UTAH.— Preparations  are  being  made  by  the  Utah  Lt.  K 
Ry.  Co.  for  the  erection  of  a  transmission  line  to  connect  the  southern 
Idaho  plants  with  the  Salt  Lake  City  system.  The  proposed  route  will 
follow   the  shores   of   the  lake. 

SALT  LAKE  CITY,  UTAH.— The  County  Commissioners  have  granted 
the  petition  of  the  Utah  Lt.  &  Ry.  Co.  asking  for  an  amendment  to 
the  charter  purchased  from  the  Telluride  Pwr.  Co.  authorizing  the 
extension  of  its  transmission  line  along  the  Butterfield  Canyon  road 
from    Lark    to    Harriman. 

SALT  LAKE  CITY,  UTAH.— The  Utah  Pwr.  &  Lt.  Co.  has  purchased 
the  electric  plant  of  the  Utah-Idaho  Sugar  Co.  on  Bear  River,  near  Col- 
li nst  on.  The  Utah  Pwr.  &  Lt.  Co.  proposes  to  increase  the  supply  of 
the  water  in  the  river  next  summer  by  impounding  water  in  Bear  Lake; 
it  also  proposes  to  develop  water-power  along  the  Bear  River  to  generate 
electricity.  Contract  has  been  made  for  22,000  kw  additional  at  the 
Grace  plant.  A  new  plant  will  be  built  at  Oneida  with  an  output  of  24.- 
000  kw.  D.  C.  Jackling  is  president  of  the  power  company  and  P.  B. 
Sawyer  vice-president  and  general  manager. 

ALEXANDRIA,  VA.— The  Washington-Virginia  Ry.  Co.,  of  Washing- 
ton, D.  C,  contemplates  the  construction  of  a  new  substation  in  Alexan- 
dria. 

NATIONAL  SOLDIERS'  HOME,  VA.— Proposals  will  be  received  at 
the  office  of  treasurer,  Southern  branch  of  National  Home  for  Disabled 
Soldiers,  National  Soldiers'  Home,  Va.,  until  Feb.  5  for  furnishing 
material  and  labor  for  repairs  to  electric  transmission  lines,  installing 
electrically  driven  sewerage  pump  in  building  No.  18  and  repairs  to 
flooring  to  general  mess  hall  and  also  hospital  dining  room.  F.  E.  Skin- 
ner   is    treasurer. 

CENTRALIA,  WASH.— The  City  Commissioners  are  considering  the 
proposition  of  supplying  electricity  for  lamps  and  motors  to  Fords  Prairie, 
west  of  Centralia,  the  service  to  be  supplied  from  the  municipal  electric 
light  plant. 

SEATTLE,  WASH.— The  Puget  Sound  Trac,  Lt.  &  Pwr.  Co.  has 
been  granted  permission  to  rebuild  the  cable  railway  on  Madison  Street. 
The  railway  will  be  equipped  for  electrical  operation.  The  Stone  & 
Webster   Management    Association,    of   Boston,   Mass.,   is  general   manager. 

VANCOUVER,  WASH.— The  Northwestern  El.  Co.,  of  Portland,  Ore., 
has  applied  to  the  City  Council  for  a  franchise  to  operate  a  street  rail- 
way  and    light    and    power    system    in    this    city. 

WAPATO,  WASH.— Plans  are  being  prepared  by  the  Pacific  Pwr.  & 
Lt.  Co.  for  increasing  its  present  hydroelectric  generating  system  ai 
Naches,  Wash.,  by  5000  hp.  Work  will  begin  at  once  under  the  direc- 
tion  of    D.    F.    McGee,   chief  engineer,   of   Portland,   Ore. 

WINLOCK,  WASH.— The  City  Council  has  granted  the 'Independent 
El.  Co.  a  franchise  to  erect  and  operate  transmission  lines  for  the 
distribution  of  electricity  for  lamps,  heaters  and  motors  in  Winlock 
for   a   period    of    50    years. 

WHEELING,  W.  VA.— The  Wheeling  El.  Co.  has  applied  to  the 
Board  of  Commissioners  of  the  county  of  Ohio  for  a  franchise  to  erect, 
maintain  and  operate  transmission  lines  on  the  river  road  from  the 
northern  corporation  line  of  the  city  of  Wheeling  to  the  southern  line 
of  Brooke  County  for  the  distribution  of  electricity  for  lamps,  heaters 
and   motors.     John    B.    Garden   is  manager. 

NEW  WESTMINSTER,  B.  C,  CAN.— The  British  Columbia  El.  Ry. 
Co.  is  preparing  plans  for  a  large  electric  transmission  project,  which 
includes  the  erection  of  a  distribution  station  on  the  corner  of  Edmonds 
Avenue,   Burnaby,   B.  C. 

DAUPHIN,  MAN.,  CAN.— The  Town  Council  has  decided  to  install 
a  new  plant  with  three  times  the  output  of  the  present  plant.  The  erec- 
tion of  cluster  lamps  on  the  main  thoroughfares  is  under  consideration. 
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EUREKA,  N.  S.,  CAN.— The  Nova  Scotia  Knitting  Co.  is  installing 
an  electric-lighting  system  in  its  mills.  The  company  will  also  furnish 
electricity  for  lighting  the  town. 

STEMACKE,  N.  S.,  CAN.— G.  R.  Marshall,  of  Stemacke,  has  recently 
installed  a  lighting  system  in  Stemacke.  The  electric  generating  equip- 
ment is  operated  in  connection  with  his  mill.  Mr.  Marshall  has  also 
purchased  the  electric  plant  of  Logan  &  Co.  in  Shubenacadie  and  is  light- 
ing that  town.  Electricity  is  supplied  by  the  local  plant,  transmitted  over 
a    4-mile    single-phase    transmission    line. 

TRENTON,  N.  S.,  CAN.— The  Town  Council  has  awarded  a  contract 
to  the"  Pictou  County  El.  Co.,  of  Stellarton,  for  lighting  the  streets  of  the 
town.  The  contract  calls  for  the  installation  of  100  60-watt  tungsten 
lamps. 

AURORA,  ONT.,  CAN.— The  Council  has  passed  a  by-law  authorizing 
the  purchase  of  the  equipment  of  the  Aurora  El.  Lt.  Co. 

BOBCAYGEON,  ONT.,  CAN.— The  municipal  electric-light  plant  was 
recently  destroyed  by  fire,  causing  a  loss  of  about  $5,000. 

DRYDEN,  ONT.,  CAN.— A  by-law  has  been  introduced  to  the  Council 
advocating  taking  over  the  electric-lighting  system  of  the  Dryden  Timber 
&  Pwr.   Co.,  to  be  owned  and  operated  by  the  municipality. 

NIAGARA  FALLS,  ONT.,  CAN.— The  Niagara  Falls  Queen  Victoria 
Park  Commission  has  given  the  Ontario  Pwr.  Co.  permission  to  enlarge 
its  power  house  and  install  two  additional  units  of  13,500  hp  each,  in- 
cluding turbines,   generators,  governors,   switchboard,   penstock,   etc. 

OWEN  SOUND,  ONT.,  CAN.— A  by-law  will  be  submitted  to  the 
ratepayers  to  authorize  the  issue  of  the  $50,000  debentures  to  meet  an 
overdraft  and  to  cover  needed  extensions  at  the  municipal  electric-light 
plant.  It  is  suggested  that  automatic  stokers  be  installed  and  a  low- 
pressure   steam    turbine   to   operate   by    exhaust    steam. 

ST.  CATHARINES,  ONT.,  CAN.— The  City  Council  has  reconsidered 
its  refusal  to  negotiate  with  the  Hydro-Electric  Power  Commission  and 
will  ask  the  commission  to  submit  an  estimate  on  the  cost  of  furnishing 
2000  hp. 

STRATFORD,  ONT.,  CAN.— A  new  transmission  line  from  Stratford 
to  Sebringville  is  under  consideration,  for  which  plans  and  estimates  will 
soon  be  prepared. 

MONTREAL,  QUE.,  CAN.— Plans  have  been  submitted  to  the  Board  of 
Control  by  Superintendent  Parent  of  the  City  Light  Department  for  the 
location  of  ornamental  lamp  standards  on  St.  Catherine  Street  from 
Papineau   to   Atwater  Avenue.     The   plans   provide   for   142  standards. 

ROSTHERN,  SASK.,  CAN.— A  by-law  authorizing  an  appropriation  of 
funds  for  the  installation  of  an  electric-light  plant  will  be  submitted  to 
the  ratepayers. 

YELLOW  GRASS,  SASK.,  CAN.— The  town  of  Yellow  Grass  is  con- 
templating the   installation   of  an  electric-light   and   power  plant. 

TAMPICO,  TAMAULIPAS,  MEX.— The  Tampico  El.  Lt.,  Pwr.  & 
Trac.  Co.  has  begun  work  on  construction  of  the  new  electric  railway 
to  La  Barra,  a  distance  of  6  miles.  A  new  power  house  is  being 
erected,  which  will  be  equipped  with  machinery  to  develop  3000  hp.  All 
transmission  lines  will  be  placed  underground  where  streets  are  I 
and  overhead  elsewhere.  The  company  will  also  install  a  new 
lighting  system  consisting  of  270  magnetite-arc  lamps.  On  the  plazas 
64  ornamental  electroliers,  each  carrying  five-lamp  clusters,  will  be 
erected.  It  is  expected  to  have  the  lighting  system  completed  by  Aug.  1. 
1913. 


New  Industrial  Companies 

THE  ATTIX  ELECTRICAL  ENGINEERING  COMPANY,  of  Brook- 
lyn, N.  Y.,  has  been  incorporated  by  Frederick  Van  Note,  T.  Attix  and 
C.  Buchard  Smith,  391  Fulton  Street,  Brooklyn,  N.  Y.  The  company  is 
capitalized   at  $20,000   and   proposes  to  do   a   general   contracting  business. 

THE  AUTOMATIC  MUSIC  COMPANY,  of  Brooklyn,  N.  Y.,  has 
been  incorporated  by  Lina  Strauss,  Faust  de  Scio  and  Abram  Ellenbogen, 
63  Wall  Street,  New  York,  N.  Y.  The  company  is  capitalized  at  $25,000 
and  proposes  to  manufacture  and  deal  in  automatic  electric  player  pianos 
and  organs. 

THE   G.   A.    BAUER    COMPANY,   of   Chicago,    111.,   has   been  incorpor- 
ated with  a  capital  stock  of  $10,000  to  do  a  general  electrical  manui 
ing  and  machinery  business.     The  incorporators  are    Petei     Hansen,   Gus- 
tavus  A.   Bauer  and  Ilcrry  C.  Kinne. 

THE  CENTRAL  WELDING  &  MANUFACT1  RING  COMPANY,  ot 
St.  Louis,  Mo.,  has  been  incorporated  with  a  capital  stock  of  $30,000  by 
Adolph  P.  Erker,  Hugo  Wedemeycr,  Robert  Bausch  and  Eugene  B. 
Dyer.  The  company  proposes  to  manufacture  gas-welding  apparatus 
and   deal   in   electrical   supplies,   gas   accessories,   etc. 

THE  ELECTRIC  GENERATOR  &  ACCUMULATOR  COMPANY,  of 
Chicago,  111.,  has  been  incorporated  by  Philip  L.  Knoedler,  Frederick  W. 
MeKennn,  Charles  B.  Askew,  Monroe  Mitchell  and  Tames  M.  Snitzler. 
The  company  is  capitalized  at  $15,000  and  proposes  to  manufacture  and 
deal   in   electrical    apparatus. 

THE  ELECTRICAL  DEVELOPMENT  COMPANY,  of  New  Orleans, 
La.,  has  been  incorporated  with  a  capital  stock  of  $10,000  to  deal  In 
electrical  goods  and  appliances,  patents,  etc.  The  officers  are  Lyman 
C.    Reed,   president,   and   Charles   B.   Murphy,   secretary. 


New  Incorporations 

FAYETTEVILLE,  ARK.— The  Fayetteville  Gas  &  El.  Co.  has  been  in- 
corporated with  a  capital  stock  of  $200,000.  The  officers  are:  George  D. 
Locke,  president;  F.  F.  Freeman,  vice-president;  W.  B.  Felker,  secretary, 
and  J.   S.   Felker,   treasurer. 

SAN     DIEGO,    CAL.—  The    Escondidn    Lt.    &    Pwr.    Co.    has    been    in- 

Lted    with    a   capital    stock    of   $50,000.      The    directors   are:     <>.    V, 

Thomas,  E.  G.  Logan.  \V.  \V.  Prior,  Meredith  Conway  and  C.  S.  Palmeter. 

WILMINGTON,  DEL.— The  Municipal  Public  Service  Corporation  has 
tiled  articles  of  incorporation  under  the  laws  of  the  State  of  Delaware 
with  a  capital  stock  of  $2,500,000.  The  incorporators  are:  H.  R.  Ewart, 
C.  J.  Jacobs  and  II.  W. 

BEASON,  ILL-  The  Beason  Tel.  Co.  has  been  incorporated  with  a 
capital  stock  of  $7,000  by  J.  S.  Haller,  E.  D.  Blinn,  Jr.,  and  R.  O.  Haller. 

PORTLAND,    MAINE.— The    Midd  Gas    &    El.    Co.    has   been 

incorporated  with  a  capital  stock  of  $5,000,000  for  the  purpose  of  generat- 
ing, distributing  and  selling  light,  heat  and  power,  etc.  A.  F.  Jones  is 
president  and  T.    I  .   Croteau,  treasurer,  both  of  Portland. 

ST.  LOUIS,  MO.— The  Iron  County  El.  Lt.  &  Pwr.  Co.  has  been  in- 
corporated with  a  capital  stock  of  $10,000  by  W.  T.  McCaskey,  S.  F. 
lames   P.   Pain  I  and   Colin   M.   Selph. 

NORTH    WESTERN,    N.     i  M-mville    Rural    Tel.    Co.    has 

been  incorporated  with  a  capital  stock  of  $10,000  by  D.  E.  Dillenbeck, 
Sarah    Dillenbeck  and    Alice   E.    Dillenbeck,   all   of   North   Western. 


Trade  Publications 

COPPER-CLAD  WIRE.— The  Duplex  Metals  Company,  Chester,  Pa., 
has  added  another  to  its  series  of  leaflets  telling  about  copper-clad 
wire,   of   which   it   is  exclusive  manufacturer. 

ELECTRICAL  HOUSE  GOODS.— Partrick,  Carter  &  Wilkins,  Phila- 
delphia, Pa.,  is  sending  out  Catalog  No.  26,  which  refers  to  annunciators 
and  electrical  house  goods.  Each  device  is  briefly  described  and  illus- 
trated. 

MOTORS. — "Westinghouse  Motors,  Their  Serviceability  to  All  Who 
Use  Machinery."  is  the  subject  of  a  sixteen-page  illustrated  booklet 
issued  by  the  Westinghouse  Electric  &  Manufacturing  Company,  Pitts- 
burgh,  Pa. 

CHAIN-BELT  MIXER.— A  large,  striking  photograph  of  the  chain- 
belt  mixer  manufactured  by  the  Chain  Belt  Company,  Milwaukee,  Wis., 
is  conspicuously  shown  in  the  calendar  for  1913  which  this  company  is 
sending    out. 

H  RBINES. — A  Four-page  advance  leaflet  on  the  Connecticut  turbine 
has  been  issued  by  the  Connecticut  Turbine  Manufacturing  Company, 
New  London,  Conn.  These  turbines  are  manufactured  in  sizes  from 
25   hp  to  500  hp  for  any  speed. 

AUTOMOBILE      LIGHTING      BATTERIES. — Recent     leaflets     being 
sent     out     by     the     Cleveland     Electric     Storage     Battery     Company,     116 
Street,    St.    Louis,    Mo.,    include    one    on    its   sparking    and   auto- 
mobile  lighting  batteries   and   another  containing  a   general   talk   on   light- 
ing and   ignition  spcci all 


Business  Notes 


I  II  I  in  >N    is   the    new    name    of 

the  New  Pron  is  B  V. 

THE  KOERTING  8  PANY  has  moved  its  Chicago 

office  from   630   West   Adams   Street  to   160   North  Fifth   Avenue. 

rill       Cl    rLER-HAMMER      MANUFACTURING      COMPAN 
moved    its   Boston    office   from    176   Federal    Street   to    the   new    Columbian 
Life  Building. 

Mil:     WHEELER     CONDENSER     S:     ENGINEERING     COMPANY. 
et,    X.    J.,    has   acquired    the    American    license   to   build    turbo    air 
pumps    of    the    rotary    water-jet    type    manufactured    in    Europe    by    the 
Allgemeine   Elektricitats   Gesellschaft. 

RNATIONAL    ENGIN  ID.,   have  pur- 

perties  and  reorganized  the  business  of  the  Robb  Engineer- 
ing Company.  The  boiler  works  at  South  Framingham,  Mass.,  will  con- 
tinue to  build  horizontal-return-tube,  vertical  and  Robb-Rrady  boilers. 

HESS-BRIGHT  MAN!  I  \CTURING  COMPANY.— The  interests  of 
Mr.  Henry  Hess  in  the  Hess-Bright  Manufacturing  Company,  of  Phila- 
delphia, have  been  acquired  by  the  Deutsche  Waffen  und  Munitions 
Fahriken,  of  Berlin,  Germany,  the  makers  of  the  D.  W.  F.  ball  bearings. 

MR.    MORRIS    F     FOX,   of  the  bond  department  of  H.   M.   Byllesby  & 

Tiy,  Chicago,  is  opening  an  office  in  the  Wells  Building,  Milwaukee, 

for  the  sale  of   Byllesby  securities  in  the  State  of  Wisconsin.     Mr.  Fox, 

who  graduated   from   tin-   School   of  Commerce  of  the   University  of  Wis- 

i   1904,  has  been  connected  with    Byllesby    5c  Company  for 

about   six   years. 
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UNITED    SI   Vlls    PATENTS    ISSUED    DEC.    31,    1912 

1,048,496.  BRACE  FOE  CROSS-ARMS  OF  TELEGRAPH  AND  TELE- 
PHONE POLES;  Isaac  Cline,  Huntington,  Ind.  App.  filed  Feb.  7, 
1911.      Three-part    pin-connected    cross-arm    brace    for    L-section. 

1,048,500.  CONVERTER;  George  W.  Conrad  and  Harry  E.  Conrad, 
Nanty  Glo,  Pa.  App.  filed  April  20,  1912.  Mechanical  rectifier  hav- 
ing  oscillating   moving   part,    with   actuating   coils   and   blow   magnets. 

1,048,505.  GALVANIC  BATTERY;  Eben  G.  Dodge,  South  Orange, 
N.  .1.  App.  filed  Feb.  19,  1912.  The  negative  element,  having  a 
depolarizing   oxide,   is  subdivided  into   tablets  held  by  framework. 

1,048,507.  AUTOMATIC  ELECTRIC  AIR  BRAKE;  Edward  H.  Dew- 
son.  New  York,  N.  Y.,  and  Walter  V.  Turner,  Edgewood,  Pa.  App. 
filed  April  12,  1909.  Breaking  of  train  wires  automatically  applies 
pneumatic  car  brakes. 

1,048,548.  SYSTEM  FOR  CONTROLLING  ELECTROMOTORS;  Chris- 
tian Kramer,  Frankfort-on-the-Main,  Germany.  App.  filed  March  11, 
1910.  Automatically  controlled  field-circuit  means  for  compensating 
for   generator   remanence. 

1,048,557.  CONVEYANCE  AND  SIGNALING  APPLIANCE  THERE- 
FOR: Ray  H.  Manson,  Elyria,  Ohio.  App.  filed  Sept.  18,  1911.  Push- 
button with  resistance  contact,  for  mounting  on  automobile  steering 
wheel. 

1,048.561.  SELECTIVE  SIGNALING  SYSTEM;  Judson  McFell,  Chi- 
cago, 111.  App.  filed  June  IS,  1909.  Selectors  arranged  for  successive 
operation  controlled  bv  line  impulses. 

1,048,574.  BATTERY  TERMINAL;  Roger  M.  Newbold,  Chicago.  111. 
App.  filed  Feb.  14,  1912.  Threaded-stud  lug  connection  for  storage 
batteries. 

1,048.581.  CARBON  ELECTRODE  FOR  ELECTRIC  FURNACES; 
Berthold  Redlich,  Ratibor,  Germany.  App.  filed  Feb.  19,  1912.  Elec- 
trode has  conical  metallic  core  to  increase  conductivity. 

1.048.587.  WIRE  HOLDER  FOR  INSULATORS;  Anthony  J.  Riefer 
and  David  P.  Mays,  Pittsburgh,  Pa.  App.  filed  March  29,  1912.  The 
clamp  band  carries  a  grip  socket  with  hasp  lock. 

1.048.588.  POLE  CHANGER;  Charles  H.  Roth,  Chicago,  111.  App.  filed 
May  5,  1911.     Oscillating  arm  makes  contacts  with  a  bank  of  lugs. 

1,048,603.  HYDROELECTRIC  SMELTING  FURNACE;  Antonio  Tom- 
masini.  New  York,  N.  Y.  App.  filed  Aug.  1,  1912.  Hydrogen  sup- 
plied  to   hearth   is  heated   electrically   to   melt   ore  charge. 

1,048,636.  TROLLEY-LINE  CLAMP;  Cletus  N.  Allerding,  Mansfield, 
Ohio.  App.  filed  Dec.  7,  1910.  The  clamping  members,  arranged 
witli  lugs  and  apertures,  from  journal  sockets. 

1,048,639.  TELEGRAPH  SYSTEM;  William  E.  Athearn,  Brooklyn,  N.  Y. 
App.  filed  Feb.  19,  1912.  For  main-office  and  sub-office  use;  the 
transmission   instruments   are   operable   independently   of  the   signals. 

1,048,642.  APPARATUS  FOR  WELDING  BY  ELECTRICITY;  Will- 
iam D.  Bartlett,  Cleveland.  Ohio.  App.  filed  April  24,  1911.  Means 
for  clamping  the  welding  jaw  firmly  in  position. 

1.048.645.  RHEOSTAT;  Willie  M.  Bowles  and  Charley  O.  Allen, 
Shawnee,  Okla.  App.  filed  May  10,  1911.  Screw  adjusts  compres- 
sion  of  carbon  blocks. 

1.048.646.  INSULATOR  FOR  RAIL  JOINTS;  Bancroft  G.  Braine, 
New  York,  N.  Y.  App.  filed  July  20,  1912.  Insulating  end  post  with 
rail    section. 

1,048,636.  TROLLEY-WIRE  HANGER;  John  Christensen,  Evans  City, 
Pa.     App.  filed  Sept.   IS,  1911.     Split  washer  grips  wire-clamping  ears. 

1,048,661.  TROLLEY  POLE;  Robert  M.  Craig,  Paterson,  N.  I.  App. 
filed  May  28,    1912.     Wheel   is  mounted  on  ball  bearings. 

1,048,670.  CONTACT  FOR  ELECTROMAGNETIC  MECHANISM;  Reg- 
maid  A.  Fessenden,  Washington,  D.  C.  App.  filed  March  16,  1906. 
Spherical    platinum-iridium    contacts   on    pivoted   and   resilient   arms. 

1,048.706.  BRACKET  FOR  CURRENT-CONDUCTING  WIRES;  Arie 
Kleinhesselink,  Orange  City,  la.  App.  filed  Aug.  12,  1912.  Bracket 
pin   with   notch  for  second  wire. 

1,048,732.  TROLLEY;  Jozef  Piotrowski,  Uniontown,  Pa.  App.  filed 
March   8,    1912.      Ball-pivot  mounting   of  trolley   wheel. 

1,048,736.  INSULATING  CLEAT;  Benjamin  Richards,  Canton,  Mass. 
App.   filed   March   28,    1910.      Angle  cleat   with   insulating  head  screw. 

1,048,742.  TROLLEY;  Teodore  Scherba,  Pittsburgh.  Pa.  App.  filed  April 
17,   1912.     Harp  stem  swiveled  in  pole-end  socket. 

1,048.762.  METHOD  OF  COOLING  VAPOR  ELECTRIC  APPARA- 
TUS; Percy  H.  Thomas,  East  Orange,  N.  J.  App.  filed  March  28. 
1904.  Spectrum  of  light-giving  vapor  is  supplemented  by  that  of 
permanent  gas. 

1,048,773.  ELECTRIC  BATTERY;  Frederick  L.  White,  Lakewood,  Ohio. 
App.  filed  March  29,  1912.  Kerosene-oil  lining  between  positive  elec- 
trode and  mix. 

1,048,798.  ELECTRICALLY  OPERATED  ATTACHMENT  FOR 
PIANOS:  John  L.  Black,  Hamilton,  Ohio.  App.  filed  Feb.  23,  1911. 
Electromagnetic    hammers    for    drums,    bells,    etc. 

1,048\809.  WIRE-BENDING  PLIERS:  Robert  F.  Coleman,  Philadelphia, 
Pa.  App.  filed  Aug.  21,  1912.  Anvils  carried  on  jaws  co-act  with 
central   bar  anvil. 

1,048,817.  GYROSTATIC  MECHANISM;  Emil  Falcke,  Dresden,  Ger- 
many. App.  filed  Oct.  26,  1910.  If  energy  supply  is  interrupted, 
gyrostat  motor  becomes  generator  to   energize  controlling   apparatus. 

1,048,819.  ALTERNATING-CURRENT  RECTIFIER;  Charles  F.  Faver, 
New  York,  N.  Y.  App.  filed  March  22,  1912.  Commutating  contacts 
are  cup-shaped  for  spark  diversion. 

1,048,824.  MAGNETIC  SEPARATOR;  De  Nise  A.  Griffiths,  Chicago, 
111.  App.  filed  May  3,  1909.  Scraper  arms  are  yieldably  mounted  on 
magnetic   drum. 

1,048,832.  INTERRUPTER  FOR  IGNITION  MACHINES;  Otto  Hems, 
Edgewater,  N.  J.  App.  filed  May  26,  1911.  Cam-ring  controls  period 
of  ignition. 

1,048,847.  FUSE  SWITCHES;  Arthur  V.  A.  McHarg,  New  York, 
N.  Y.  App.  filed  June  27,  1912.  Fuse  is  de-energized  when  in  posi- 
tion for  removal  or  insertion. 

1,048,849.  WIRELESS  BREAK  KEY;  Grier  P.  Mobley,  San  Antonio, 
Tex.  App.  filed  July  10,  1911;  app.  renewed  Nov.  19,  1912.  Back 
contact  tor  connection   to  receiving  apparatus. 


1,048,850  INSULATOR;  John  W.  Moore,  Carey,  Ohio.  App.  filed 
April   (.,    1912.     Two-part  knob,  with  V-notches  and  aligning  fingers. 

1.048.856.  PROTECTIVE  CASING  FOR  ELECTRIC  METERS; 
Thomas  E.  .Murray,  New  York,  N.  Y.  App.  filed  Jan.  25,  1912. 
Case   telescopes  to  give  access  to  connections. 

1.048.857.  ELECTRIC  CUT-OUT;  Thomas  E.  Murray,  New  York,  N.  Y. 
App.  filed  May  31,  1912.     Cup-shaped  contacts  and  insulating  plug. 

1,048,85S.  ELECTRIC  BATH  CABINET;  Thomas  E.  Murray,  New 
York,  N.  Y.  App.  filed  Sept.  16,  1912.  Folding  cabinet  with  lamps 
in   non-collapsible   tubes. 

1,048,859.  ELECTRIC  FUSE;  Thomas  E.  Murray,  Jr.,  New  York,  N.  Y. 
App.  tiled  April  22,  1912.  Refractory  insulating  material  protects 
ends. 

1,048,880.  TRAIN-CONTROLLING  DEVICE;  August  W.  Reiling,  Fort 
Wayne,  Ind.  App.  filed  Feb.  6,  1911.  Electromagnet  disconnects 
shunt  winding. 

1,048,903.  CURRENT  DISTRIBUTER  AND  TIMER;  James  M.  Smith, 
Philadelphia,  Pa.  App.  filed  Jan.  13,  1909.  Cylindrical  contacts  and 
depressions. 

1,048,913.  ELECTRIC  BELL;  Harve  Reed  Stuart,  Springfield,  Ohio, 
and  Frederic  Schaefer,  Pittsburgh,  Pa.  App.  filed  Feb.  20,  1912. 
Alternating-current   bell   with   polarized   cores  and   circuit   closer. 

1,048,928.  STRETCHER  FOR  CABLES,  WIRES,  ETC.;  Frederick 
Joint  Aster,  Rock  Island,  111.,  and  Adolphus  William  Malone,  Daven- 
port, la.     App.  filed  Aug.  24,   1912.     Toggle-wedge  grip  for  wire. 

1,048,930.  ELECTRIC  PYROMETER;  Henry  Ear!  Beighlee,  East  Cleve- 
land, Ohio.  App.  filed  June  15,  1908.  Thermo-sensitive  resistance  in 
Wheatstone  bridge   combination. 

1,048,978.  SIGNAL  DEVICE;  Maurice  Levison,  Chicago,  111.  App. 
filed  Aug.  28,  1907.  Call  may  be  established  and  released  independ- 
ently. 

1,048,980.  SYSTEM  OF  MULTIPLE  AND  SIMULTANEOUS  TEL- 
EGRAPHY: Ferdinando  Lori,  Padua,  Italy.  App.  filed  Jan.  13,  1906. 
Mechanically  and  electrically  tuned  arrangement  of  vibrating  wires, 
condensers  and   transformer  secondaries. 

1,048,985.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  Louis  C. 
Marburg,  Milwaukee,  Wis.  App.  filed  Jan.  7,  1910.  Control  of  fly- 
wheel generator  set. 

1,048,987.  ELECTRICALLY  OPERATED  ALARM  CLOCK;  Robert 
Mauthe,  Denver,  Col.  App.  filed  Dec.  18,  1911.  Contacts  completed 
by  clock  mechanism. 

1,048,992.  INSULATOR;  George  A.  Mead,  Mansfield,  Ohio.  App.  filed 
July   29,    1908.      Body   forms   encircling   open   groove. 

1,048,999.  CONTROLLING  MECHANISM  FOR  MOTORS;  Charles  R. 
Pratt,  Montclair.  N.  J.  App.  filed  Aug.  7,  1908.  Brake  mechanism 
operable   by   relative  speeds. 

1,049.000.  SPEED  CONTROL;  Charles  R.  Pratt,  Montclair,  N.  J.  App. 
filed  Sept.   7,   1910.     Automatic  controller  for  main  motor. 

1.049.004.  SECONDARY  CLOCK;  Alfred  L.  Sohm,  Los  Angeles,  Cal. 
App.  filed  Oct.  29,   1910.     For  winding  and  setting  telegraph  clocks. 

1.049.005.  INSULATING  COMPOSITION  AND  PROCESS  OF  MAK- 
ING THE  SAME:  Charles  P.  Sleinmetz.  Schenectady,  N.  Y.  App. 
filed  July   29,    1911.      Mixture  of  talc  with  magnesium  silicate. 

1,049,011.  ELECTRICAL  APPARATUS;  Carl  J.  E.  Waxbom,  Columbus, 
Ohio.  App.  filed  Jan.  26,  1911.  Gas-proof  motor  casing  with  non- 
magnetic filling. 

1,049,028.  CONTROLLING  DEVICE  FOR  ELECTRIC  MOTORS;  Paul 
II.  Zimmer,  Schenectady,  N.  Y.  App.  filed  April  10,  1908.  Two-waJ 
speed  controller. 

1,049,040.  OHMMETER;  Thomas  William  Bibb,  Seattle,  Wash.  App. 
filed  July  27,  1911.  Adjustable  galvanometer  calibrated  to  read 
resistance  in  circuit. 

1.049.043.  ELECTRICAL  MELTING  AND  SOLDERING  APPARATUS; 
Willie  M.  Bowles  and  Charley  O.  Allen,  Shawnee,  Okla.  App.  filed 
May  6,    1911.      Carbon   stick  and  cup   form  arc  electrodes. 

1.049.044.  TELEGRAPHY;  Clarence  M.  Breedlove,  Birmingham,  Ala. 
App.  filed  Sept.  20,  1911.     Local  station  circuit 

1,049,066.  TELEGRAPH  INSTRUMENT;  William  H.  Engle,  Port  Costa, 
Cal.  App.  filed  Feb.  21,  1912.  Key  with  vibratory  pendulum  con- 
tactor. 

1,049,070.  ELECTRIC  LAMP;  Frank  L.  Fowler,  Philadelphia,  Pa.  App. 
filed  March  28,  1912.     Grooved  base  to  secure  lamp  in  socket. 

1.049.114.  DYNAMO-ELECTRIC  MACHINE:  Tames  Colquhoun  Mac- 
farlane  and  Henry  Burge,  Arc  Works,  Chelmsford,  England.  App. 
filed  Feb.  7,  1910.  Single-ring  armature  with  three  terminals,  outer 
two  in  series  with  fields. 

1.049.115.  ELECTRICALLY  OPERATED  MOTOR  VEHICLE;  James 
C.  Macfarlane  and  Henry  Burge,  Arc  Works,  Chelmsford,  England. 
App.  filed  June  6,  1912.  Wheel  motors  driven  by  motor-generator 
set. 

1,049,132.      WIRE-TERMINAL    PLUG;    Claude    E.    Mowrer,    Ypsilanti, 

Mich.     App.  filed  April  10,  1912.     Pivoted  jaw  clamp,  with  lock. 
1,049.189.      TROLLEY-LINE    CLAMP;    Cletus    N.    Allerding,    Mansfield, 

Ohio.     App.  filed  Dec.   7,   1910.     Clamp  ear  with  swiveled  head. 
1.049,247.      ELECTRICALLY    OPERATED    MOTOR    VEHICLE;    James 

C.   Macfarlane  and   Henry    Burge,   Arc   Works,    Chelmsford,   England. 

App.    filed    June    6,    1912.      Pedal-operated    controller    affecting    motor 

torque  and  braking. 
1,049,253.       SOUND-TRANSMITTING    APPARATUS;    Charles    W.    Mc- 

Gonigle,  Algona,  Wash.     App.  filed  Feb.  5,  1912.     Gang  connection  of 

transmitters  to  double  diaphragm. 
1,049,296.      ELECTRIC   SWITCH;   Clifford  E.   Hain,  Omaha.   Neb.     App. 

filed  Feb.  29,   1912.     Two  electromagnets  with  common  pole-piece  and 

armature. 
1,049.305.     COMBINATION  SWITCH   AND  SAFETY  FUSE;   Tames  S. 

Johnston,  Utica,  N.  Y.     App.  filed  March  12,  1908.     Axially  telescoping 

switch  parts. 
1.049,308.      FIRE-ALARM-BOX    MECHANISM:    Christian    F.    Klein    and 

Edward  A.   Pyles,   Baltimore,  Md.     App.  filed  March  27,   1911.      Com- 
bination  of   department  and  local  alarms. 
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Regulation  of 
Securities 


The  one  dominant  feature  which  ap- 
pears in  most  of  the  messages  of  gov- 
ernors to  the  state  legislatures  is  the 
insistence  with  which  laws  placing  the  promotion  of  corpo- 
rations under  public  regulation  are  asked  for.  Ever  since 
creation  human  nature  has  been  endowed  with  a  desire  to 
amass  fortune  quickly  and  without  labor,  and  all  the  swin- 
dling transactions  that  have  gone  on  for  years  have  pros- 
pered because  of  the  gullibility  of  unsuspecting  and 
inexperienced  investors  whose  hard-earned  cash  has  been 
exchanged  for  beautifully  lithographed  stock  certificates 
worth  oftentimes  less  than  the  cost  of  printing  them.  In 
those  states  possessing  public  service  commissions  having 
authority  to  supervise  the  issuance  of  stocks,  bonds,  etc., 
the  government  already  exercises  control  and  the  utilities 
have  no  difficulty  in  disposing  of  securities  thus  vouched 
for.  Reputable  bankers  throughout  the  country  are  offer- 
ing such  stocks  and  bonds  to  their  patrons  as  safe  invest- 
ments, which  also  have  the  added  advantage  of  paying  an 
excellent  return.  In  this  respect,  aside  entirely  from  the 
power  of  the  commissions  to  fix  and  regulate  rates,  the 
public  service  commission  laws  have  been  a  boon  to  central- 
station  companies,  many  of  which  have  heretofore  had  to 
depend  on  the  whims  of  local  financiers  for  money  with 
which  to  make  extensions,  etc.  With  the  securities  of  other 
corporations  placed  under  like  regulation,  a  salutary  in- 
fluence should  pervade  the  investment  market. 


The  Falling  Falling   prices   in   a   freely   competitive 

Copper  Market  market  indicate  decreasing  demand,  in- 

creasing supply,  or  possibly  both. 
When  competition  is  limited  or  circumscribed,  and  prices 
accordingly  are  under  the  control  of  a  comparatively  small 
group  of  producers,  price  cutting  is  indicative  as  a  rule  oi 
a  falling  off  in  business.  This  is  the  conclusion  which 
seems  justified  by  the  recent  drop  of  nearly  a  cent  a  pound 
in  copper.  The  converse  building  up  of  prices  under  rising 
demands  is  usually  a  slow  process,  and  the  rise  almost 
invariably  continues  until  business  is  checked.  Then  comes 
a  slump,  which  ordinarily  takes  place  rather  precipitously, 
because  bona-fide  buyers  are  proverbially  conservative  in  a 
falling  market,  waiting  until  the  bottom  level  is  apparently 
struck.  That  a  19-cent  base  price  for  copper  wire  was 
unwarrantably  high,  all  things  considered,  seems  entirely 
evident,  and  therefore  the  drop  comes  as  a  relief.  In  the 
characteristic  American  eagerness  to  "whoop  things  up," 
regardless  of  whether  the  activity  is  fundamentally  justified, 
is  found  one  of  the  underlying  causes  of  our  typical  cyclic 
variations  in  commodity  prices.  Perhaps  the  day  is  coming 
when  we  shall  have  a  simpler  or  clearer  index  of  prosperity 
as  a  whole,  which  will  tend  to  suppress  undue  zeal  in  booming 
business  at  a  rate  not  warranted  by  fundamental  conditions. 


The  New  York  Leaving  aside   for  the  time  being  the 

Commissions  question    of    whether    the    two    Public 

Service    Commissions    in    New    York 

State  ought,  on  the  abstract  merits  of  the  case,  to  be  con- 
solidated, it  seems  entirely  premature  to  take  up  now  the 
matter  of  such  consolidation.  The  commission  for  the 
First  District  is  in  the  midst  of  a  great  piece  of  trans- 
portation engineering  in  connection  with  the  new  dual  sys- 
tem for  serving  the  people  of  Greater  New  York,  and  it 
should  be  left  undisturbed  to  complete  the  gigantic  task 
which  it  has  already  started.  Disquieting  rumors  have 
been  abroad  for  some  weeks  past,  particularly  in  reference 
to  the  personnel  of  the  commissions  and  the  filling  of 
vacancies  which  expiring  terms  of  service  will  soon  create. 
Governor  Sulzer  clearly  has  a  chance  to  inspire  public 
confidence  in  the  new  administration,  and  incidentally  add 
to  his  own  laurels,  by  his  course  in  these  matters  which  so 
closely  affect  the  welfare  of  both  the  utility  corporations 
and  the  people  at  large. 


One  Way  to  Even  the  small  central  station  can  fol- 

Educate  the  Public  low  with  profit  some  plan  like  that  now 
being  carried  out  by  the  Edison  Electric 
Illuminating  Company  of  Boston,  which  offers  gratis  to 
local  organizations  the  services  of  lecturers  on  electrical 
subjects.  The  Boston  company's  bureau  was  formed  in  re- 
to  the  many  requests  for  speakers  received  from 
local  social,  educational  and  religious  bodies.  Noting  this. 
the  management  promptly  showed  its  foresight  by  turning 
such  a  spontaneous  demand  into  means  for  getting  valuable 
publicity,  charging  the  moderate  expenses  of  the  lecture 
service  to  advertising  account.  The  results  have  been  most 
gratifying,  and  a  number  of  evening  addresses  have  already 
been  given  in  various  parts  of  tin  .politan  and 

suburban   district    served  by   tile   company.      As   the   central 
station's  offer  becomes  better  known  locally,  it  is  ex; 
thai    the  bureau's   usefulness   will    grow    still    greater 
smaller  places   the   central-station   manager   will   find   equal 
nstituents  in  a  way  that  will  be 

ducational  ami  profitable.     For  the  metropolitan  com- 
pany's staff  of  special  lecturers  he  will,  of  course,  ha 
substitute    '•"-    own    services    or    those   of    his    commercial 

—if  he  has  one.  In  either  ease  there  will  be  accom- 
plished valuable  missionary  work  in  explaining  some  of 
the  possibilities  and  problems  of  electric  service  to  present 
and  prospective  consumers.  To  most  of  the  population  in 
the  small  town  "the  electric-light  man"  is  a  being  of  mys- 
tery,  leagued  with  occult  forces  and  measuring  and  mer- 
chandising an  imponderable  and  somewhat  suspicious  com- 
modity. In  the  course  of  an  evening's  friendlv  talk,  how- 
ever, the  central-station  man  can  explain  something  about 
the  u^es  of  the  vague  utility  which  courses  over  his  v 
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lelling  how  it  is  made  in  the  power  plant  and  suggesting 
new  electrical  applications  for  the  home,  the  shop  and  the 
office. 

A  few  simple  experiments  will  go  far  toward  dispelling 
much  of  the  mystery  of  the  central-station  business,  and 
opportunity  should  be  given  to  have  the  questions  of  the 
public  answered  clearly  and  sufficiently.  An  exhibit  of 
appliances  and  devices  will  help  round  out  the  domestic 
interest  of  the  evening.  Several  of  the  large  manufacturing 
companies  also  stand  ready  to  loan  moving-picture  films 
m  which  demonstrations  of  apparatus  are  woven  into  at- 
tractive little  household  dramas.  One  central-station  man- 
ager made  his  bow  on  the  local  rostrum  by  appearing  semi- 
annually before  the  physics  class  at  the  high  school.  His 
talks  proved  so  interesting  that  later  he  was  asked  to  ad- 
dress the  whole  school.  Meanwhile  the  young  folks  were 
taking  home  the  ideas  imparted,  and  already  a  direct  influ- 
ence was  being  felt  by  the  local  service  in  the  demand  for 
new  appliances  and  improved  lighting  facilities,  and  even 
in  a  better  understanding  of  the  company's  aims.  Quick  to 
learn,  the  physics  pupils  found  they  could  read  the  meters 
in  their  own  homes  and  those  of  neighbors,  instilling  both 
pride  and  confidence  when  the  bills  rendered  later  agreed 
with  the  amateur  estimates.  Soon  the  older  people  of  the 
community  began  to  request  the  central-station  man  to  give 
some  of  his  interesting  talks  at  their  church  socials,  literary 
societies,  club  meetings,  etc.,  and  now  his  name  is  a  house- 
hold word  among  the  townspeople.  It  has  taken  a  good 
deal  of  the  manager's  time  and  effort  to  be  ready  with  an 
entertaining  topic  on  each  occasion,  but  in  making  this  out- 
lay he  has  built  up  a  property  of  almost  inestimable  value 
in  the  friendly  sympathy  and  understanding  which  the  local 
public  now  has  for  his  company's  service. 


Energy  for  Railroad  Electrification 

One  of  the  most  hopeful  signs  pointing  to  railway  elec- 
trification is  the  disposition  to  purchase  energy  for  such 
purposes  from  transmission  systems  in  existence  or  to  be 
established,  or  even  from  central  stations  large  enough  to 
carry  the  load  economically.  If  one  runs  back  over  the 
history  of  proposed  railway  electrification,  it  is  unhappily 
self-evident  that  extremely  little  progress  has  been  made 
toward  the  larger  work,  save  for  the  substitution  of  electric 
motive  power  for  steam  on  a  few  roads  which  had  they 
been  originally  built  a  few  years  later  than  they  were 
would  have  been  electric  from  the  first,  and  for  the  electrifi- 
cation of  some  tunnels  and  terminals  practically  under 
duress.  The  adoption  of  electric  motive  power  in  standard 
railway  work  has  been  confined  to  one  or  two  instances, 
thus  far  of  small  magnitude.  Upon  analysis  the  causes 
which  lie  back  of  this  record  of  apparent  apathy  will  be 
found  to  be  chiefly  matters  of  finance  entirely  independent 
of  any  engineering  phases  of  the  problem.  It  is  frankly 
admitted  on  all  hands  at  the  present  time  that  electric  trac- 
tion on  a  large  scale  can  be  made  a  success  and  can  be  of 
great  practical  benefit  to  the  roads  concerned.  It  is  well 
known,  for  example,  that  the  electric  locomotive  is  if  any- 
thing more  reliable  than  the  steam  locomotive,  requiring, 
fewer  repairs  and  less  attention.     It  is  able  to   run  with 


safety  more  miles  between  inspections  and  can  haul  heavier 
loads  at  better  speeds  for  the  same  strain  on  the  track. 
Generally,  too,  the  electric  locomotive  is  a  more  powerful 
and  reliable  machine  than  even  the  best  steam  engine.  It 
is  equally  true  that  the  problem  of  distribution  of  elec- 
trical energy  for  a  general  trunk-line  service  has  been 
pretty  well  cleared  up  and  that  there  is  no  reason  to  hesi- 
tate about  electrification  on  this  account. 

On  the  other  hand,  it  is  a  well-nigh  universal  experience 
that  railway  men  deep  in  the  matters  of  practical  manage- 
ment almost  invariably  shy  at  the  idea  of  electric  traction. 
On  questioning  one  with  this  doubting  mind  it  is  generally 
found  that  the  real  reason  for  a  lack  of  interest  is  the 
fact  that  his  road  cannot  stand  the  expense  of  the  change. 
Of  course,  it  is  known  too  well  to  need  comment  that  most 
American  railroads  have  been,  first  and  last,  very  heavily 
capitalized,  and  that  in  pursuing  the  reckless  policy  of 
buying  up  competitors  at  any  price  many  large  systems 
have  put  themselves  on  the  very  last  limit  of  their  possible 
borrowing  capacity.  In  short,  few  roads,  even  were  they 
disposed  to  go  into  electric  traction  as  a  matter  of  obvious 
economy,  are  in  a  position  to  float  the  necessary  securities 
on  good  terms.  The  present  tendency  toward  the  supply 
of  energy  for  railway  purposes  from  big  transmission 
plants  or  central  stations  opens  a  way  of  relief  which 
should  have  a  very  important  influence  on  the  extension  of 
electric  traction.  The  arrangements  recently  made  by  the 
St.  Paul  transcontinental  line  to  electrify  more  than  400 
miles  of  road,  using  energy  to  be  purchased  from  the 
Great  Falls  Power  Company  of  Montana,  is  a  case  in  point. 
In  this  instance  the  great  advantage  of  the  electric  loco- 
motive for  heavy-grade  work  will  tell  immensely  in  its 
favor,  but,  aside  from  this,  the  fact  that  the  change  can 
be  made  without  compelling  the  road  to  assume  the  addi- 
tional burden  of  generating  the  energy  is  a  significant  one. 
It  means  that  the  power  development  can  be  taken  up  and 
financed  on  its  merits,  with  an  insured  market  furnished  by 
the  railroad,  while  the  railroad  can  go  ahead  with  its  elec- 
trification unhampered  by  the  necessity  of  a  heavy  perma- 
nent investment  in  a  power  plant  which  it  could  not  utilize 
to  the  best  advantage  solely  on  its  own  line. 

There  is  no  logical  reason  why  a  railroad  desiring  to  use 
electrical  energy  should  have  to  begin  at  the  beginning  and 
build  a  costly  special  plant  for  its  service,  any  more  than 
there  is  reason  why,  desiring  coal,  it  should  go  to  great 
trouble  and  expense  in  acquiring  and  developing  coal  mines. 
It,  can  buy  electrical  energy  in  one  case  and  coal  in  the 
other  in  many  instances  cheaper  than  it  can  possibly  gen- 
erate or  mine.  The  great  technical  difficulty  about  a 
station  supplying  energy  to  a  large  railway  electrification 
is  that  the  load-factor  is  likely  to  be  peculiarly  bad.  The 
railway  load,  with  its  sudden  peaks  and  low  average,  can 
be  handled  much  more  economically  in  a  station  already 
carrying  a  huge  miscellaneous  output  in  which  the  rela- 
tively minor  variations  of  the  railway  service  sink  and 
disappear.  The  gain  in  the  matter  of  load-factor  in  a 
station  operating  both  railway  and  miscellaneous  load  is 
enough  in  most  cases  to  determine  the  economies  of  the 
question.  Moreover,  the  railway  load,  when  distributed 
over  a  considerable  system,  is  a  comparatively  easy  one  to 
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handle  because  it  has  as  a  whole  no  large  general  peak, 
except  in  the  case  of  purely  suburban  service.  In  any 
event  it  adds  much  more  to  the  general  load  on  the*  station 
than  it  does  to  the  peak  load  as  such,  so  that  the  net  result 
is  an  improvement  in  the  load-factor.  Moreover,  the 
diversity-factor  of  a  large  railway  system  is  an  advantage- 
ous one,  so  that  the  aggregate  demand  of  the  system  for 
power  is  not  excessive.  For  these  reasons,  and  for  the 
added  one  that  a  great  plant  operated  either  by  water- 
power  or  by  steam  is  able  to  generate  energy  very  cheaply, 
a  road  desiring  electrification  should,  if  in  a  favorable 
locality,  be  able  to  buy  energy  at  an  advantageous  figure 
without  becoming  involved  in  the  expense  incident  to 
generation. 

All  through  the  Rocky  Mountain  country  there  is  ample 
water-power  for  the  electrification  of  all  the  transconti- 
nental railroads  without  exceeding  transmission  distances 
now  regarded  as  fairly  conservative.  As  one  draws  into 
the  Middle  West  water-powers  are,  to  be  sure,  less  plentiful 
but  cheap  coal  takes  their  place  and  electrical  energy  can 
be  and  is  produced  in  the  great  plants  of  that  region  at  an 
astonishingly  low  figure.  There  is  every  reason,  therefore, 
why  a  railroad  interested  in  electrification  should  take  up 
the  task  unburdened  by  the  power-station  end  of  the  propo- 
sition. Freed  from  this,  it  should  be  able  to  undertake  the 
organization  of  its  distribution  system  and  operating  ele- 
ments with  more  freedom  than  would  otherwise  be  the 
case.  We  look  to  see  extensive  advances  made  in  railroad 
electrification  within  the  next  decade.  The  great  Western 
work  to  which  reference  has  just  been  made  is  promised 
for  completion  within  the  next  three  years,  and  once  the 
advantages  of  electrification  are  shown  on  so  great  a  scale 
it  is  safe  to  say  that  the  example  will  be  followed  in 
numerous  other  instances.  The  removal  of  the  complexities 
of  station  organization  and  management,  and  the  very  large 
added  first  cost  due  thereto,  will  make  the  task  of  arrang- 
ing electrification  very  much  more  simple  than  has  hereto- 
fore been  the  case.  These  foregoing  facts,  as  we  have 
pointed  out,  should  lead  to  very  cheap  energy  supply,  since 
the  large  transmission  systems  or  central  stations  generate 
the  necessary  output  for  the  railroad  under  more  favorable 
load  conditions  than  would  be  possible  were  the  road  oper- 
ating its  own  power  plant. 


Long-Distance  Radio-Telegraphy 

Long-distance  radio  signaling  has  passed  out  of  the 
stage  where  a  designer  when  he  wished  to  rate  an  instru- 
ment merely  "thought  of  a  number"  and  wrote  it  down. 
With  the  establishing  of  reliable  data  relating  to  tran 
milter  power  delivery,  signal  intensity,  distance  and  char- 
acter of  country  separating  the  sender  and  the  receiver,  this 
branch  has  become  a  matter  of  engineering  very  nearly  as 
exact  as  any  other  division. of  electrical  science.  The  adop- 
tion of  uniformly  operating  methods  of  generation  and 
more  rugged  receivers — which  are  of  surprising  sensitive- 
ness— together  with  high-musical  sparks  for  penetration  of 
atmospheric  disturbances,  has  made  long-distance  wireless 
telegraphy  fit  for  management  on  businesslike  principles. 
The  consistent  work  of  the  Marconi  transatlantic  stations 
at  Glace  Bay,  Nova  Scotia,  and  Clifden,  Ireland;  the  pro- 


posed series  of  British  government  plants  linking  the  world, 
and  the  several  transatlantic  stations  now  in  course  of  erec- 
tion within  a  few  hundred  miles  of  New  York,  all  join  to 
indicate  clearly  that  the-  dream  of  ten  years  ago  is  the 
fact  of  to-day.  By  the  use  of  transmitters  generating  sus- 
tained streams  of  waves,  working  in  connection  with  very 
delicate  yet  very  stable  receivers,  and  operating  at  the 
high  speeds  of  automatic  telegraphy,  a  new  era  of  com- 
mercial radio  communication  seems  likely  to  break  upon  us 
at  any  moment.  With  perhaps  the  assistance  of  multiplex- 
ing, the  inherent  economy  of  radio  transmission  due  to  its 
absence  of  investment  in  line  wire  or  cable  plant  seems 
likely  to  make  it  a  formidable  rival  of  the  older  and  more 
familiar  methods  of  electrical  transmission  of  intelligence. 

A  detailed  description  of  the  high-powered  naval  radio- 
telegraph plant  recently  completed  at  Fort  Myer,  near 
Arlington,  Va.,  is  given  in  an  article  by  Messrs.  D.  H. 
Tuck  and  M.  B.  Hodgson,  appearing  in  this  issue.  This 
station  is  the  first  very  powerful  government  wireless  equip- 
ment to  be  placed  in  service  in  the  United  States.  Some- 
what over  two  years  ago  the  federal  wireless  officers  di- 
rected their  plans  toward  an  extended  chain  of  powerful 
radio-telegraph  stations  which  would  ultimately  connect 
United  States  possessions  throughout  the  Atlantic  and  Pa- 
cific and  thus  allow  communication  independent  of  cables 
or  wire  telegraphs.  It  was  felt  that  a  first  step  should  be 
toward  securing  facilities  for  transmitting  orders  from 
Washington  directly  to  naval  vessels  stationed  within  sev- 
eral thousand  miles  of  that  point.  With  this  in  view  an 
investigation  of  available  wireless  apparatus  was  made,  and 
thereafter  a  contract  was  awarded  for  the  equipment  with 
Fessenden  instruments  of  a  coastal  station  and  two  scout 
cruisers,  the  Birmingham  and  the  Salem.  The  shore  sta- 
tion was  guaranteed  capable  of  transmitting  to  the  ships, 
by  day  or  night,  from  an  antenna  600  ft.  high,  over  dis- 
tances up  to  3000  miles;  while  the  ship  outfits  were  to  be 
able  to  reply  over  any  space  not  greater  than   1000  miles. 

For  preliminary  trials  the  shore-station  apparatus  was  in- 
stalled at  Brant  Rock,  Mass.,  where  a  420-ft.  tower  was 
available.  Farly  in  1910  the  cruisers  were  sent  to  sea, 
the  Birmingham  crossing  to  Liberia  and  the  Salem  traveling 
southward.  Communication  was  maintained  for  a  number 
of  days,  the  signals  from  shore  becoming  uncertain  at  a 
little  over  2000  miles.  The  test  was  adjudged  successful, 
nevertheless,  from  a  consideration  of  the  lower  aerial  height 
and  reduced  power  imposed  by  the  location  selected  for 
trial,  and  consequently  the  erection  of  the  Arlington  station 
was  commenced.  Delays  through  strikes  In  Id  back  the 
tower  construction  and  the  plant  did  not  reach  completion 
until  a  few  months  ago.  The  100-kw  transmitter  was 
removed  from  Brant  Rock  and  reinstalled,  and  a  series  of 
tests  were  begun,  with  the  result  that  Arlington's  piercing 
high-pitched  whistling  spark  has  already  been  heard  in 
Scotia,  in  the  Canal  Zone  and  on  the  N'orthern  Pa- 
cific coast.  A  final  test  is  to  be  made  next  month,  in  which 
the  cruiser  Salem  is  expected  to  receive  from  Arlington 
over  more  than  3000  miles,  and  upon  its  completion  our 
government  will  be  in  possession  of  the  first  link  in  the 
group  of  installations,  which  are  expected  to  be  models  of 
efficiency  and  certainty  in  operation. 
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Activities  and  Events  in  the  Electrical  Field- 
Reports  of  Meetings — Commission  Findings,  Etc. 


Wisconsin  Electrical  Association  Meeting 

(By  Telegraph) 

The  opening  meeting  of  the  fifth  annual  convention  of  the 
Wisconsin  Electrical  Association  was  held  in  Milwaukee 
on  the  morning  of  Jan.  15.  A  brief  address  was  delivered 
by  President  Irving  P.  Lord,  of  Waupaca.  A  report  sub- 
mitted by  the  committee  on  taxation  was  discussed  to  some 
extent.  Interest  in  this  important  subject  is  particularly 
keen  at  this  time  owing  to  the  new  income-tax  law.  A 
paper  on  the  maintenance  of  arc  lamps  was  read  by  Mr. 
L.   H.   Lathrop,   of   Menomonie. 

The  greater  part  of  the  morning  session  was  devoted  to 
the  reading  and  discussion  of  a  paper  on  "The  Proposed 
Revision  of  the  Standards  of  Electric  Service  Which  Is 
Now  Under  Consideration  by  the  Railroad  Commission  of 
Wisconsin."  by  Mr.  J.  N.  Cadby,  of  the  engineering  staff 
of  the  commission.  Mr.  F.  A.  Vaughn,  of  Milwaukee,  dis- 
cussed the  tentative  rules  of  the  commission  relating  to 
electric  service.  It  was  announced  that  a  public  hearing 
on  the  subject  would  be  held  at  Madison  next  month. 
The  Railroad  Commission  seeks  the  co-operation  of  the 
central-station  men  and  had  an  exhibit  at  the  convention. 
Several   manufacturers   and   jobbers   also   made   exhibits. 


Officers  of  Society  for  Electrical  Development 

A  meeting  of  the  Society  for  Electrical  Development,  Inc., 
was  held  on  Jan.  14,  1913,  at  the  Engineering  Societies 
Building,  New  York  City.  At  this  meeting  the  work  done 
by  the  organization  committee  was  approved,  as  were  also 
the  by-laws  of  the  society. 

Immediately  after  the  meeting  of  the  society  a  further 
meeting  was  held  of  the  board  of  directors,  who  were  se- 
lected by  the  associations  which  they  represent  from  the 
various  branches  of  the  industry.  The  complete  board  is 
as  follows:  Messrs.  Henry  L.  Doherty,  W.  E.  Robertson, 
A.  C.  Einstein,  W.  W.  Low,  J.  E.  Montague,  Gerard  Swope. 
\V.  H.  Johnson,  F.  S.  Price,  J.  F.  Gilchrist,  Roger  Scudder, 
A.  W.  Burchard,  Ernest  Freeman,  L.  A.  Osborne,  E.  Mc- 
Cleary,  J.  R.  Crouse,  P.  N.  Thorpe,  B.  M.  Downs,  J.  R. 
Strong,  W.  A.  Lyman  and  G.  M.  Sanborn. 

The  funds  which  have  been  advanced  by  the  organiza- 
tion committee  to  carry  out  the  organization  work  of  the 
society  were  turned  over,  with  all  records  of  meetings  of 
the  organization  committee,  to  the  society,  and  officers  of 
the  society  were  elected  as  follows:  President,  Mr.  Henry 
L.  Doherty;  vice-presidents,  Messrs  Ernest  Freeman,  A.  W. 
Burchard.  W.  H.  Johnson,  J.  R.  Crouse  and  W.  E.  Robert- 
son. The  above,  with  Messts.  L.  A.  Osborne,  Gerard 
Swope  and  J.  R.  Strong,  compose  the  executive  committee. 
on  which  will  lie  the  heavier  responsibilities  of  the  further 
organization  work  of  the  society. 

Appointments  were  also  made  of  Mr.  J.  M.  Wakeman 
as  general  manager  and  Mr.  Philip  S.  Dodd  as  secretary- 
treasurer.  Both  Mr.  Wakeman  and  Mr.  Dodd  are  well 
known  in  the  electrical  industry  and  have  a  very  intimate 
acquaintance  with  publicity  problems  of  the  kind  involved 
tn  the  present  propaganda  on  behalf  of  electrical  develop- 
ment. 

The  work  of  the  society  will  be  devoted  to  various  lines 
of  effort  for  the  greater  development  of  the   electrical  in- 


dustry at  large,  and  will  be  carried  out  along  broad-gage 
lines  aiming  to  increase  in  every  way  the  uses  of  electricity, 
especially  for  lighting,  heating  and  motor  service. 

It  is  a  recognized  fact  that  the  time  has  come  whsn  it  is 
not  only  possible,  but  practical,  for  the  four  different  in- 
terested branches  of  the  industry  to  co-operate  in  develop- 
ing the  entire  business  for  the  benefit  of  each  and  all.  No 
one  manufacturer,  jobber,  contractor,  dealer  or  central  sta- 
tion can  carry  out  singly  efficient  educational  work  so  well 
as  it  can  be  carried  out  by  co-operative  effort. 

In  the  plans  of  Mr.  J.  Robert  Crouse  in  1905  to  organ- 
ize a  Co-operative  Electrical  Development  Association  were 
embodied  practically  the  same  thoughts,  ideas  and  plans 
which  are  expressed  in  the  constitution  of  the  Society  for 
Electrical  Development,  Inc.,  and  to  the  inspiration  given  at 
that  time  belongs  the  credit  for  the  present  society,  which 
was  outlined  at  the  meeting  held  on  Association  Island 
Sept.  3,  1912,  as  noted  in  our  issue  dated  Sept.  7,  1912. 

The  membership  of  the  society,  as  stated  in  the  by-laws, 
is  open  to  every  interest  in  the  electrical  industry,  and 
the  subscriptions,  based  upon  a  small  percentage  of  the 
gross  business,  are  so  small  individually  that  it  is  believed 
that  the  full  co-operation  of  every  concern  in  the  electrical 
industry  can  be  secured.  In  our  issue  dated  Oct.  26,  1912, 
were  outlined  the  plans  for  financing  the  society. 

The  society  has  the  indorsement  of  the  executive  com- 
mittee of  the  National  Electrical  Contractors'  Association, 
the  National  Electrical  Supply  Jobbers'  Association,  the 
executive  and  public-policy  committees  of  the  National 
Klectric  Light  Association,  together  with  the  support  of  a 
large  number  of  manufacturers,  both  large  and  small.  With 
such  indorsement  there  can  be  very  little  question  of  its 
practicability  and  value  to  the  industry  at  large. 


Midwinter  Convention  of  the  A.  I.  E.  E. 

Arrangements  have  been  completed  for  the  midwinter 
convention  of  the  American  Institute  of  Electrical  En- 
gineers, which  will  be  held  under  the  auspices  of  the 
standards  committee  in  the  Engineering  Societies  Building, 
29  West  Thirty-ninth  Street,  New  York,  from  Feb.  26  to 
Feb.  28.  Papers  for  the  convention  have  been  secured 
with  the  object  of  providing  data  for  the  revision  of  the 
standardization  rules.  As  will  be  noted,  two  of  the  papers 
have  been  prepared  by  sub-committees  of  the  standards 
committee.  These  papers  will  be  widely  distributed  prior 
to  the  convention  in  order  to  invite  \\sritten  discussions. 
Such  discussions  as  are  received  before  Feb.  10  will  be 
printed  for  distribution  at  the  convention.  The  other 
papers  have  been  arranged  in  four  groups  as  shown  below. 
Sub-Committee  Papers 

"Temperature  and  Electrical  Insulation,"  by  Dr.  C  P. 
Steinmetz  and  Mr.  B.  G.  Lamme.  of  the  sub-committee  on 
revision  of  rules;  "Method  of  Rating  Electrical  Apparatus," 
by  Messrs.  W.  L.  Merrill,  W.  H.  Powell  and  Charles  Rob- 
bins,  of  the  sub-committee  on  rating. 

<  ittcivp    I — Heating,    Heat    Measurements    and    Rating 
by  Heat 

Moving  Machinery. — "Notes  on  Internal  Heating  of 
Stator  Coils,"  by  Mr.  R.  B.  Williamson;  "Measurement  of 
Temperature   on   Rotating   Electric   Machines,"   by  Messrs. 
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L.  W.  Church,  E.  I.  Chute  and  O.  W.  A.  Oetting;  "Method 
of  Determining  Temperature  of  Alternating-Current  Gen- 
erators and  Motors  and  Room  Temperature,"  by  Messrs. 
H.  G.  Reist  and  T.  S.  Eden ;  "Thermocouples  and  Resist- 
■  ance  Coils  for  the  Determination  of  Local  Temperatures 
in  Electrical  Machines,"  by  Messrs.  L.  T.  Robinson  and 
J.  A.  Capp. 

Transformers. — "Methods  of  Determining  Temperature 
of  Transformers  and  of  Cooling  Medium,"  by  Messrs.  S.  E. 
Johannssen  and  G.  W.  Wade;  "Methods  of  Measuring 
Temperature  of  Transformers,"  by  Messrs.  C.  Fortescue  and 
W.  M.  McConahey;  "Correction  of  Transformer  Tem- 
perature for  Variation  of  Room  Temperature.  Taking  Into 
Account  Both  Copper  and  Iron  Losses,"  by  Mr.  C.  For- 
tescue. 

Temperature  Correction. — "Temperature  Rise  of  Station- 
ary Induction  Apparatus,"  by  Messrs.  J.  J.  Frank  and  W. 
O.  Dwyer;  "Effect  of  Room  Temperature  on  Temperature 
Rise  of  Motors  and  Generators,"  by  Messrs.  M.  W.  Day 
and  R.  A.  Beekman ;  "Effect  of  Air  Temperature,  Baro- 
metric Pressure  and  Humidity  on  the  Temperature  Rise  of 
Electrical  Apparatus."  by  Messrs.  C.  E.  Skinner.  L.  W. 
Chubb  and  Phillips  Thomas;  "A  Laboratory  Investigation 
of  Temperature  Rise  as  a  Function  of  Atmospheric  Condi- 
tions," by  Messrs.  C.  B.  Blanchard  and  C.  T.  Anderson; 
"Laws  of  Heat  Transmission  in  Electrical  Machinery."  by 
Mr.  Irving  Langmuir. 

Cable  Heating. — "Current  Rating  of  Electric  Cables,"  by 
Messrs.  R.  W.  Atkinson  and  H.  W.  Fisher;  "The  Heating 
of  Cables  Carrying  Current,"  by  Mr.  S.  Dushman. 

Group   II — Methods   of   Determining   Losses    in    Appa- 
ratus 

Induction  Motors. — "Induction-Motor  Load  Losses,"  by 
Messrs.  H.  C.  Reist  and  A.  E.  Averrett ;  "Stray  Losses  in 
Induction  Motors,"  by  Mr.  A.  M.  Dudley;  "Notes  on  Induc- 
tion Motor  Losses,"  by  Mr.  R.  W.  Davis. 

Transformers. — "Losses  in  Transformers,"  by  Mr.  W. 
W.  Lesis;  "Stray  Losses  in  Transformers,"  by  Messrs.  ('. 
Fortescue  and  W.  M.  McConahey. 

Generators. — "Determination  of  Load-Loss  Correction 
Factors  for  Rotating  Electric  Machines,"  by  Messrs.  E.  M. 
Olin  and  S.  L.  Henderson ;  "Load  Losses  of  Alternating- 
Current  Generators,"  by  Messrs.  W.  J.  Foster  and  E. 
Knowlton;  "Notes  on  Stray  Losses  in  Synchronous  Ma- 
chines," by  Mr.  F.  K.  Brainard;  "Stray  Losses  in  Direct 
Commutating  Machines,"  by  Messrs.  H.  F.  T.  Erben  and 
H.  S.  Page. 

Errors  of  Tests. — "The  Determination  of  Stray   I  0 
from  Input-Output  Tests,"  by  Mr.  L.  T.  Robinson  ;  "Sources 
of  Error  in  Efficiency  Determination  of  Rotating  Electric 
Apparatus,"  by  Messrs.  Elmer  T.  Chute  and  William  Brad- 
shaw. 

Brush  Losses. — "Commutator  and  Brush  Losses,"  by  Mr. 
W.  X.  Motter;  "Brush  Friction  and  Contact  Losses,"  by 
Messrs.  H.  F.  T.  Erben  and  A.  H.  Freeman;  "Methods  of 
Determining  Brush  Losses  Due  to  Contact  and  Friction," 
by  Messrs.  H.  R.  Edgecomh  and  W.  A.  Dick;  "Commuta 
tion  and  Brush  Losses,"  by  Mr.  < '.  E.  Wilson. 

Group   III — Methods   for   Testing    Apparatus   for   Per- 
form.\m  1 

Generators  and  Induction  Motors. — "Comparison  of 
Methods  of  Loading  Large  Alternating-Current  and 
Direct-Current  Generators  and  Synchronous  Converters  for 
Factory  Temperature  Test,"  by  Mr.  F.  D.  Newbury  :  "<  !om 
parison  of  Methods  of  Making  Load  Tests  on  Alternating- 
Current  Generators  and  on  Induction  Motors,"  by  Messrs. 
E.  F.  Collins  and  W.  E.  Holcombe ;  ".Votes  on  Methods  of 
Making  Load  Tests  on  Large  Induction  Motors."  by  Mr. 
A.  M.  Dudley. 

Transformers. — "Load  Tests  on  Transformers,"  bv  Mr. 
J.  J.  K.  Madden ;  "Sources  of  Error  in  Transformer 
Tests,"   by   Messrs.   W.   M.   McCouahcv   and   C.    fortescue. 


Group  IV — Miscellaneous  Subjects  Relating  to  Rating 

Oil  Switches. — "Rating  of  Oil  Circuit-Breakers  with 
Reference  to  Rupturing  Capacity,"  by  Mr.  G.  A.  Burnham. 

Spark-Gap. — "The  Sphere  Spark-Gap,"  by  Messrs.  S.  W. 
Farnsworth  and  (  n  of  Spark  < 

by  Messrs.  L.  W.  Chubb  and  Dr.  Phillips  Thomas. 

Wave  Form. — "Potential  Waves  of  Alternating-Current 
Generators,"  by  Mr.  \\  .  I.  Foster;  "Wave-Form  Distortions 
and  Their  Effect  <n\  Electrical  Apparatus,"  by  Mr.  1'.  M. 
Lincoln;  "A  Proposed  Wave-Shape  Standard,"  bv  Mr. 
Cassius  M.  Davis. 

nlation. — "The  Experimental  Determination  of  Regu- 
lation of  Alternators,"  by  Mr.  A.  B.  Field;  "Regulation  of 
Definite-Pole  Alternators,"  by  Mr.  S.  11.  Mortensen;  "Gen- 
erator and  Prime-Mover  Ratings,"  by  Messrs  D.  1'..  Rush- 
more  and  E.  A,  Lof. 

Mir  opening  session  will  In-  held  at   [0:30  a.  111.  Wednes- 
day, Feb.  26.     There  will  be  morning,  afternoon  and  even- 
-sions  on  each  day,  with  the  exception  of  the  evening 
of  Feb.  28,  when  a  reception  and  dance  will  he  held  at  the 
Hotel  Astor. 


Automobile  Shows  in  New  York 

The  first  section  of  the  automobile  shows  held  in  M 
Square  Garden  and  in  the  New  Grand  Central  Palace  this 
week  was  devoted  to  pleasure  cars  and  aci 
to  the  inability  of  makers  of  electric  pleasure  cars  to  obtain 
good  locations,  however,  electric  automobiles  were  conspicu- 
ous by  their  absence,  not  a  single  manufacturer  being  repre- 
sented  in   the   Garden   show   and   only    four   at    the    Palace. 
Electric   lighting  and   electric   starting   are   tin    featu 
the  year   in  the   gasoline  cars,  69  per  cent   of  the  gasoline 
cars    equipped    for   self-starting   being    fitted    with    electric 
starters.     Last  season  the  explosive-gas  type  of  self-starter 
predominated,  but  this  year  only  15  per  cent  of  the  cars 
are  thus  equipped.     It  is  evident  that   almost   all   manufac- 
turers of  gasoline  automobiles  are  equipping  their  cars  with 
self-starters  regardless  of  the  selling  price  of  the  car.     The 
shows   next   week   will    be   devoted   to   commercial    vehicles 
and  accessories  and  a  large  number  of  electric  cars  w 
on   display. 


Annual  Meeting  of  the  I.  E.  S. 

At  the  annual  meeting  of  the  Illuminating  Engineering 
Society,  held  at  the  Aldine  Club  on  Jan.  10.  the  speakers 
included  the  retiring  president,  Mr.  V.  R.  Lansingh,  Presi- 
dent-elect Preston  S.  Millar  and  Secretary-elect  Joseph 
D.    Israel,    of    the    Illuminating    Eng  and 

Mr.  W.  R.    ^ddicks,  president  of  thi     !  n  Gas  Insti- 

tute;  Mr.  J.   \\  .   I.nli,  Jr.,  past-president  of  the  American 
Institute  of    Electrical    Engineers;   Mr     [\  C.    Marti] 
ecutive  secretar)    of  the   National    Electric   Light   Ass 
tion;    Dr.    William    H      rolman,    director   of    the    American 
Museum  of  Safety,  and  Messrs.  A.  E.  Kennelly,  *  .  II.  Sharp 
and  L.   P..   Mark-.  I   the  Illuminating   i 

neering  Society.    Both  the  incoming  presi- 

dents  emphasi    ed  the    fact   that   the   Illuminating   Engineer- 
ing   Society    is    performing    highly    important    work    ii 
operation    with    other    societies    dealing    either    directly    or 
indirectly    with    lig  ight.      The    society   has   estab- 

lished reciprocal  relations  with  thirty-two  other  societies, 
and  its  co-operation  with  them  has  proved  highly  success- 
ful. In  addition  to  President  Millar  and  Secretary  Israel, 
the  election  of  the  following  officers  was  announced  :  Vice- 
president  from  the  Philadelphia  Section.  Mr.  William  J- 
Sernll  ;  vice-president  from  the  Xew  England  Section.  Mr. 
J.  W.  Cowles ;  vice-president  from  the  (  hicago  Section, 
Mr.  J.  R.  Cravath  ;  vice-president  from  the  Pittsburgh  Sec- 
tion, Mr.  II.  S.  Evans;  treasurer.  Mr.  L.  R.  Marks:  direc- 
Messrs.  C.  O.  Bond.  P.  W  Cobb  and  W.  Cullen  Morris. 
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Municipal  Street  Lighting  in  Milwaukee 

By  a  recent  decision  of  the  Supreme  Court  of  Wis-' 
consin,  the  city  of  Milwaukee  may  construct  a  municipal 
electric  street-lighting  plant  without  obtaining  a  certificate 
of  convenience  and  necessity  from  the  Railroad  Commis- 
sion of  Wisconsin.  In  1904  the  voters  of  Milwaukee  rati- 
fied a  $500,000  bond  issue  for  the  construction  of  such  a 
municipal  lighting  plant.  Subsequently  another  issue  of 
$150,000  was  made,  but  this  was  declared  illegal  by  the 
Supreme  Court.  A  special  act  of  the  last  Legislature  made 
it  legal,  however.  A  site  was  acquired  on  Davidson  Street, 
between  Mineral  and  Walker  Streets.  The  city  then  author- 
ized a  new  bond  issue  for  $100,000  and  $300,000  in  mort- 
gage certificates.  The  proposed  plant  is  intended  to  sup- 
ply street  lighting  and  illumination  for  city  buildings,  and 
is  not  to  be  placed  in  competition  with  private  companies 
engaged  in  commercial  lighting.  Mr.  T.  J.  Neacy  started 
suit  to  prevent  the  further  sale  of  bonds,  on  the  ground 
that  the  city  had  not  obtained  a  certificate  of  convenience 
and  necessity,  as  required  by  the  utilities  law.  The  recent 
decision  of  the  Supreme  Court  is  to  the  effect  that  in  this 
case  the  city  need  not  obtain  a  certificate  from  the  Rail- 
road Commission. 

Recently  the  Railroad  Commission,  which  has  been  in- 
vestigating the  street-lighting  system  in  Milwaukee,  made 
a  report  in  which  it  recommended  that  the  city  employ  an 
illuminating  engineer,  to  be  retained  permanently,  if  possi- 
ble, and  that  this  engineer  select  the  types  of  lamps  for 
street  lighting  and  fix  their  locations. 


Chicago  Drainage  Canal  Power 

Secretary  of  War  Stimson  has  made  a  decision  refusing 
the  additional  diversion  of  water  from  Lake  Michigan  for 
the  (  "hicago  Drainage  Canal  sought  by  the  trustees  of  the 
Sanitary  District  of  Chicago.  The  Secretary  of  War  says 
that  the  Drainage  Canal  has  never  received  the  direct 
sanction  of  Congress.  He  thinks  that  the  withdrawal  of 
10,000  cu.  ft.  a  second  would  interfere  with  the  navigable 
capacity  of  the  Great  Lakes  and  their  connecting  rivers. 
In  1899  the  Secretary  of  War  permitted  the  Sanitary  Dis- 
trict to  take  5000  cu.  ft.  of  water  per  second  from  Lake 
Michigan.  About  $70,000,000  has  been  spent  in  building 
the  canal  and  the  works  connected  with  it.  A  water-power 
was  created  by  the  flow  of  water  and  a  28,000-kw  hydro- 
electric plant  has  been  built  and  is  in  operation  at  Lock- 
port,  111.,  a  large  portion  of  the  electrical  energy  being 
used  for  the  purpose  of  lighting  the  streets  of  Chicago. 
In  relation  to  this  water-power  development,  Mr.  Stimson 
says  that  for  every  horse-power  realized  at  Lockport  4 
hp  could  be  produced  at  Niagara,  where  the  natural  con- 
ditions are  much  more  favorable.  On  the  part  of  the  city 
of  Chicago,  it  is  urged  that  the  present  canal  represents 
the  development  of  a  national  policy  for  uniting  the 
waters  of  Lake  Michigan  and  the  Illinois  River  which 
goes  back  to  1827.  The  matter  will  undoubtedly  come  up 
in  Congress,  and  the  members  from  the  Chicago  districts 
hope  that  legislation  sanctioning  the  additional  flowage 
will  be  enacted.  It  is  not  believed,  however,  that  any  action 
will  be  taken  affecting  the  existing  hydroelectric  develop- 
ment. 


Myriawatt  as  the  Boiler-Horse-Power 

As  a  result  of  the  presentation  of  a  paper  on  "The  Myria- 
watt," by  Messrs.  H.  G.  Stott  and  Haylett  O'Neill,  at  the 
Boston  convention  of  the  American  Institute  of  Electrical 
Engineers,  June,  1912,  mentioned  on  pages  2  and  32  of 
issue  dated  July  6,  1912,  the  term  "myriawatt"  will 
doubtless  be  officially  substituted  for  "boiler-horse-power',' 
by  both  the  Institute  and  the  American  Society  of  Mechan- 
ical  Engineers.     At  a   recent  joint  meeting  of  committees 


of  these  two  societies  it  was  unanimously  resolved  to  rec- 
ommend the  exclusive  use  by  the  societies  of  the  term 
"myriawatt"  in  connection  with  boilers,  producers,  turbines 
and  engines  and  the  discontinuance  of  the  use  of  the  term 
"boiler-horse-power."  It  was  also  resolved  that  Mr.  C.  O. 
Mailloux  be  requested  to  bring  the  joint  resolution  formally 
to  the  notice  of  the  International  Electrotechnical  Commis- 
sion at  Zurich,  Switzerland,  Jan.  18,  1913. 

The  resolutions  passed  in  this  connection  represent  the 
first  piece  of  joint  standardization  work  that  has  been  ac- 
complished between  two  of  the  national  sister  engineering 
societies  having  their  homes  in  the  Engineering  Societies 
Building,  New  York  City.  The  resolutions  indicate  and 
recommend  a  simple  and  satisfactory  method  of  rating  the 
input  and  output  of  turbo-generators  in  terms  of  one  and 
the  same  unit — the  international  watt.  Instead  of  rating 
the  output  of  a  turbo-generator  in  kilowatts  and  the  input 
in  boiler-horse-power  or  other  heat'  units,  as  at  present,  it 
becomes  very  convenient  to  rate  the  electrical  output  in 
kilowatts  and  the  steam  input  in  myriawatts,  because  the 
myriawatt  is  approximately  the  same  as  the  boiler-horse- 
power while  it  is  also  exactly  ten  kilowatts.  By  this  means 
the  long-existing  incongruity  of  stating  the  input  and  out- 
put in  different  and  disconnected  units  of  power  will  be 
eliminated. 


Development  of  the  Electric  Vehicle 

The  New  England  Section  of  the  Electric  Vehicle  Asso- 
ciation of  America  and  the  Electric  Motor  Car  Club  of 
Boston  held  a  joint  meeting  at  the  Hotel  Thorndike,  Boston, 
Mass.,  on  Jan.  10,  the  feature  of  the  evening  being  an 
address  by  President  Arthur  Williams  of  the  former  organi- 
zation on  "The  Development  of  the  Electric  Vehicle."  Mr. 
Williams  pointed  out  that  there  are  now  about  30,000  elec- 
tric vehicles  in  use  in  the  United  States,  6000  electric  pleas- 
ure cars  and  4000  commercial  machines  having  been  manu- 
factured in  1912.  The  early  machines,  which  date  back 
about  twenty  years,  were  clumsy,  expensive  and  not  always 
dependable,  the  batteries  being  heavy  and  useful  only  for 
short-distance  service,  besides  requiring  expert  handling. 
In  spite  of  these  difficulties  several  models  built  in  1899 
are  still  giving  good  service,  and  a  truck  in  Philadelphia 
which  was  built  in  1893  has  not  missed  a  day  in  the  last 
four  years.  To-day  the  central  stations  are  becoming 
aroused  to  the  value  of  the  electric-vehicle  load  and  service; 
rates  are  lower  for  charging  and  the  fields  of  the  electric 
and  gasoline  machines  are  more  clearly  defined. 

In  New  York  the  number  of  electric  vehicles  in  service 
grew  45  per  cent  between  the  summers  of  1911  and  1912, 
and  in  the  last  two  years  electric  trucking  has  increased 
400  per  cent  in  Chicago.  President  Williams  accorded 
high  praise  to  the  Boston  Edison  company's  electric-vehicle 
campaign  and  to  the  work  of  Past-president  W.  H.  Blood, 
Jr.,  in  connection  with  the  development  of  the  industry. 
Since  the  Public  Service  Corporation  of  New  Jersey  en- 
tered the  campaign  two  years  ago  the  number  of  electric 
vehicles  in  its  territory  has  risen  from  139  to  440  and  the 
average  cost  of  charging  service  has  been  reduced  from 
slightly  over  4  cents  to  about  3.5  cents  per  kw-hr.  In  the 
past  three  years  the  number  of  commercial  electric  vehicles 
in  Boston  and  vicinity  has  risen  from  about  sixty  to  nearly 
300.  About  80  per  cent  of  the  commercial  "electrics"  are 
used  east  of  the  Alleghanies,  the  heaviest  demand  for 
pleasure  cars  coming  from  the  Middle  West.  Chicago 
operates  2200  of  the  latter  and  New  York  1700  trucks  and 
delivery  wagons  of  the  electric  type.  The  speaker  em- 
phasized the  important  part  the  association  has  played  in 
harmonizing  the  manufacturing,  central-station  and  acces- 
sory interests.  In  two  years  the  original  twenty-nine  mem- 
bers have  grown  to  350,  representing  seventeen  electric 
vehicle  makers,  fifty-six  central  stations  and  some  ten 
manufacturers  of  accessories,  with  a  combined  capital  ac- 
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count  of  over  $500,000,000.  The  standardization  of  the 
charging  plug  and  garage  sign  and  the  stimulation  of  the 
garage  business,  the  national  advertising  campaign  of  the 
last  two  years  and  other  activities  of  the  organization  wire 
outlined.  A  fund  of  at  least  $42,000  will  probably  be  raised 
again  this  year  for  publicity.  Ten  years  ago  the  price  of 
energy  for  charging  averaged  about  23  cents  per  kw-hr. 
throughout  the  United  States  compared  with  from  5  to  3 
cents  to-day.  Meanwhile  the  price  of  gasoline  has  risen 
from  10  to  24  cents  a  gallon,  and  higher  prices  are  prob- 
able. Electrical  energy  tends  to  fall  still  lower  111  price, 
particularly    for  off-peak   loads. 

Mr.  Williams  brought  out  the  point  that  a  recent  investi- 
gation of  the  battery-charging  load  curve  in  New  York, 
with  special  reference  to  the  express  business,  showed  that 
with  no  restrictions  on  the  use  of  energy  demand  was  not 
made  for  a  single  kilowatt-hour  before  7  p.  m.,  in  spite  of 
a  total  consumption  at  the  rate  of  1,000,000  kw-hr.  a  year. 
The  off-peak  character  of  the  load  is  thoroughly  estab- 
lished. Referring  to  the  selling  situation  in  New  Jersey, 
the  speaker  showed  by  analysis  that  185  gasoline  automo- 
biles in  the  electric-truck  class  are  the  products  of  ninety- 
eight  makers,  while  191  comparable  "electrics"  came  from 
only  nine  factories.  Nine  electric  competitors  were  able 
to  sell  more  cars  than  ninety-eight  opponents.  An  output 
of  15,000  electric  vehicles  is  predicted  by  some  authorities 
for  1913.  Within  a  few  days  the  New  England  Casualty 
Company  of  Boston  has  notified  the  Electric  Vehicle  Asso- 
ciation of  America  that  after  a  careful  study  of  conditions 
the  company  has  arranged  to  grant  a  large  reduction  of 
rates  to  electric  vehicles,  a  decrease  which  will  bring  elec- 
tric motor  car  insurance  20  per  cent  below  prevailing  rates 
for  gasoline  machines. 

The  importance  of  the  electric  truck  as  a  means  of  raising 
the  efficiency  of  terminal  and  warehouse  delivery  service 
was  discussed  at  length,  and  Mr.  Williams  stated  that 
enormous  savings  in  time,  money  and  transportation  charges 
ought  to  be  realized  through  the  substitution  of  the  motor 
truck  for  the  slow  and  cumbersome  horse.  Street  conges- 
tion can  be  greatly  decreased  by  the  use  of  electric  trucks 
at  night.  It  is  estimated  that  the  electrification  of  the 
trucking  service  to  and  from  six  of  the  important  railroad 
terminals  in  Chicago  would  save  $4,320,000  a  year  in  trans- 
portation. Such  economies  would  tend  to  decrease  the 
retail  cost  of  many  articles.  In  closing,  the  speaker  drew 
an  inspiring  picture  of  the  future  of  electric  trackless 
transportation  and  outlined  the  further  usefulness  ahead 
for  the  association  in  promoting  co-operation,  standardizing 
equipment,  establishing  new  branches — Boston,  New  York, 
Chicago,  Philadelphia  and  San  Francisco  now  being  repre- 
sented in  this  way — and  in  stimulating  the  public,  the  manu- 
facturer and  the  centra!  station  to  further  the  use  of  this 
important  economic  agency. 

Discussion 

An  extended  discussion  followed  the  presentation  of 
Mr.  Williams'  address.  Past-president  Blood  called  atten- 
tion to  the  great  value  of  statistics  in  the  development  of 
the  industry  and  cited  an  increase  in  the  riding  habits  of 
many  American  cities  of  about  100  per  cent  in  the  past  ten 
years,  as  deduced  from  a  recent  extended  investigation  of 
per  capita  travel  per  year  in  many  parts  of  the  country. 
Facilities  for  quicker  transit  stimulate  patronage,  and  the 
electric  vehicle  is  bound  to  feel  the  effects  of  this  ten 
Mr.  Converse  D.  Marsh,  New  York,  emphasized  the  im- 
portance of  a  horse  census  in  mapping  out  the  electric 
vehicle  market  in  any  city,  and  v/.we  $190  as  a  fair  average 
cost  of  horse  feed  and  bedding  per  year.  This  money 
should,  with  a  proper  reduction  for  the  increased  efficiency 
of  (he  electric  vehicle,  be  turned  into  the  coffers  of  the 
central  station  instead  of  being  consumed  by  the  thousands 
of  isolated  plants  walking  the  streets  on  four  legs.  Mr. 
W.  P.  Kennedy,  New  York,  described  an  investigation  of 


several  weeks'  duration  into  the  location  of  stables  and 
cost  of  horse  provender  in  Greater  New  York,  which  re- 
sulted in  the  card  indexing  of  substantially  every  horse  in- 
stallation in  the  city.  There  are  120,000  horses  in  the 
metropolis,  with  a  feed  bill  of  $27,156,000  per  year.  In  the 
solicitation  of  electric-vehicle  sales  a  knowledge  of  these 
horse  costs  in  individual  cases  is  most  valuable. 

Dr.  Harold  Pender,  Boston,  touched  upon  the  saving  in 
time  possible  by  motor  trucks  compared  with  horse-drawn 
vehicles  in  railroad  yards,  basing  his  remarks  upon  extended 
observations  by  the  Massachusetts  Institute  of  Technology. 
The  work  can  be  done  in  about  60  per  cent  of  the  time  by 
a  motor  truck,  according  to  timing  tests  upon  200  teams 
and  forty  trucks  of  3.5-tons  average  capacity.  Delays  are 
cut  down  and  backing  up,  loading  and  movements  in  con- 
gested areas  and  streets  are  greatly  improved  by  the  elec- 
tric truck.  Colonel  E.  W.  M.  Bailey,  Amesbury,  Mass., 
pointed  out  that  the  electric  passenger  car  will  now 
form  about  90  per  cent  of  the  service  required  by  an  auto- 
mobile owner  and  at  25  per  cent  less  cost.  Mr.  D.  C. 
Tiffany,  Boston,  cited  an  instance  where  a  former  gasoline 
touring  car  owner  had  disposed  of  his  machine  in  favor 
of  an  electric  car,  having  recourse  to  a  hired  gasoline  tour- 
ing car  for  long  trips  with  large  parties.  The  resulting 
economy  proved  to  be  striking.  Mr.  S.  Fred  Smith,  Salem, 
Mass.;  Mr.  M.  I.  Fitch,  I.  rm,  Mass.,  and  Mr.  Day  Baker 
also  spoke  briefly,  Mr.  Baker  laying  special  emphasis  upon 
the  adequate  battery  equipment  of  the  vehicle  units  in  the 
Springfield  (Mass.)  fire  department  service.  Mr.  F.  J. 
Stone,  Boston,  pointed  out  that  interchangeability  of  bat- 
teries should  present  no  mechanical  difficulties  where  serv- 
ice conditions  render  it  desirable. 


Activities  of  the  National  Contractors'  Association 

Mr.  Ernest  Freeman,  president  of  the  National  Electrical 
Contractors'  Association  of  the  United  States,  gave  an  ac- 
count of  the  work  of  that  organization  at  the  luncheon  of 
the  Electric  Club  of  Chicago  on  Jan.  9.  The  association 
has  now  about  1250  members.  One  of  its  accomplishments 
has  been  the  introduction  of  standard  symbols  in  wiring 
plans.  It  issues  a  "Universal  Data  and  Sales  Book,"  which 
is  of  much  value  to  contractors,  jobbers  and  dealers.  This 
bonk,  bound  in  loose-leaf  style,  gives  wholesale  and  recom- 
mended re-sale  prices  on  practically  every  item  entering 
into  electrical  construction  work.  It  also  contains  data 
sheets  showing  wage  scales,  inspection  charges,  etc..  in 
various  cities.  The  proper  way  to  figure  cost  of  doing 
business  is  explained.  This  book  is  sold  to  members  and 
is  kept  up  to  date  by  renewal  sheets  issued  from  time  to 
time  from  the  association's  office. 

Another  important  feature  of  the  association's  work  is 
co-operation  with  the   N  e  Protection  Assoc, 

in   the  consideration,   amendment   and   improvement  of   the 
nal    Electrical    Code    for   electric   wiring.      The   con- 
tractors are   also   trying   to   bring  about   standardization    in 
such  matters  as  the  shape  and  dimensions  of  cut-out  I 
and  the  finishing    (as  "oxidized  copper."   for  instanc 
lighting  fixtures.     A  committee  of  the  association  on 

1     of    such    matters    as    laws   or    pn  • 
laws  relating  to  the  licensing  of  contractors  in  the  various 
states.     It  has  also  done  useful  work  in  publishing  charts 
showing   the  size  and   d  ng   into   the 

various  sizes  of  conduits.  Mr.  Freeman  spoke  with  ap- 
proval of  the  work  of  the  new  Society  for  Electrical  De- 
ment. Inc..  with  which  the  association  of  which  he  is 
president  is  co-operating.  One  thing  that  this  society  may 
take  up  is  an  investigation  of  the  careless  and  usually  un- 
er  statement  that  "the  fire  was  caused  by 
crossed  electric  wires."  The  speaker  also  referred  : 
Xational  Electrical  Contractor,  the  organ  of  the  associa- 
tion, and  described  the  methods  adopted  to  build  it  up. 
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H.  M.  Byllesby  on  Centralization  of  Public-Utility 
Management 

Since  1881.  when  as  a  youthful  draftsman  employed  by 
the  Edison  Electric  Light  Company  he  assisted  in  making 
the  plans  for  the  historic  Pearl  Street  station  in  New 
York  City,  Mr.  H.  M.  Byllesby  has  been  in  close  touch  with 
electrical  public  utilities  in  this  country.  He  is  the  presi- 
dent of  H.  M.  Byllesby  &  Company,  which  he  established 
ten  years  ago.  This  company,  with  headquarters  in  Chica- 
go, operates  forty-one  public-utility  companies  scattered 
throughout  seventeen  states  of  the  Union,  from  West  Vir- 
ginia to  California.  Mr.  Byllesby  is  therefore  in  a  position 
to  speak  with  knowledge  of  modern  tendencies  in  the  opera- 
tion of  public-utility  properties,  and  undoubtedly  the  most 
pronounced  of  these  tendencies  is  that  toward  unification  of 
control  or  ownership.  He  was  asked  for  his  views  on  this 
subject  by  a  representative  of  the  Electrical  World,  and  in 
answer  to  a  number  of  questions  authorized  the  statement 
which   follows: 

A  Movement  That  Is  Well  Conceived 

"A  movement  has  been  going  forward  more  or  less  con- 
tinuously during  the  last  fifteen  years  in  the  direction  of 
placing  the  control  and  management  of  local  utilities  in 
different  communities,  which  may  be  remote  from  each 
other,  in  the  hands  of  one  central  organization.  This 
movement  probably  had  its  inception  as  far  back  as  the 
early  work  of  the  Thomson-Houston  Electric  Company, 
under  the  guidance  of  Mr.  C.  A.  Coffin,  or,  still  earlier,  the 
work  of  the  United  Gas  Improvement  Company  of  Phila- 
delphia, and  subsequently  that  of  Emerson  McMillin  & 
Company  and  Messrs.  Stone  &  Webster.  It  has  progressed 
with  great  rapidity  during  several  years,  and  notably  so  in 
the  year  just  closed.  It  is  bottomed  on  sound  economic 
principles  and  violates  no  theory  regarding  'restraint  of 
trade.' 

"I  believe  the  movement  is  well  conceived  and  that,  being 
economically  sound  in  its  principles,  it  will  continue.  The 
manifest  advantages  of  the  placing  of  the  control  of  a 
greater  or  less  number  of  utilities  in  the  hands  of  one 
central  management  and  control  are  so  evident  that  they 
scarcely  require  notice.  They  embrace  notably  the  bene- 
ficial and  economic  features  which  are  mentioned  below. 

Advantages  Enumerated 

"(A)  The  purchasing  of  fuel,  apparatus  and  supplies  in 
wholesale  quantities,  for  prompt  payment  in  cash,  with  a 
resultant  saving  to  the  members  of  the  group,  as  against 
their  individual  retail  and  haphazard  action. 

"(B)  The  standardization  of  methods  of  construction, 
accounts,  apparatus  and  methods  of  conducting  the  business. 

■'(C)  The  proper  handling  of  various  classes  of  insur- 
ance, which  can  be  done  at  a  saving  by  a  central  organiza- 
tion dealing  with  large  amounts,  as  against  results  to  be 
reached  by  the  individual  properties  independently.  This 
applies  equally  to  the  placing  of  insurance  with  insurance 
companies  or  the  carrying  of  the  insurance  by  the  combined 
properties  themselves,  which  would  be  problematical  in 
isolated  situations. 

"(D)  The  placing  at  the  call  of  the  individual  utilities 
comprising  any  given  group  of  a  central  expert  staff,  com- 
petent from  broad  experience  to  deal  with  the  various  com- 
plex problems  confronting  the  utility  business.  These  in- 
clude engineering,  construction,  publicity,  legal  questions 
handled  by  an  experienced,  competent  staff,  and  auditing. 

"(E)  The  facility  which  this  grouping  affords  for  the 
economical  finding  of  capital  to  supply  the  continual  de- 
mands for  extensions  and  enlargements  of  practically  every 
Utility   situation. 

"(F)   The  working  out  by  the  central  organization   of 
methods  and  appliances,  looking  to  the  further  sale  by  the  . 
individual    companies    of    their    product,    embracing    gas, 
power,  light,  heat  and  transportation. 


"(G)  In  addition  to  the  foregoing,  in  a  great  many  cases, 
is  the  foundation  of  the  manufacturing  plant  by  means  of 
which  one  large  modern,  economically  operating  and  gen- 
erating plant  can  supply  the  product  of  what  otherwise 
would  be  a  number  of  smaller  and  more  expensively  oper- 
ated  stations. 

"(H)  By  this  grouping  a  number  of  utilities — each  of 
them  at  a  cost  entirely  with  its  means — are  placed  in  posses- 
sion of  the  benefits  above  recited,  which  would  be  largely 
if  not  totally  beyond  their  reach  under  separate  or  isolated 
ownership  and  management. 

Why  the  Plan  Is  Not  Inimical  to  the  Public  Interest 
"There  is  not  an  item  in  the  foregoing  inventory  which  is 
repugnant  to  any  proper  conception  of  economics  or  which 
leads  to  unfair  restraint  of  trade  or  the  curtailing  of  devel- 
opment, or  violates  any  of  the  principles  so  prominently 
before  the  public  at  the  present  time.  -On  the  contrary,  this 
plan,  which  centralizes  the  management  and  control  of 
properties  in  different  communities,  is  in  accordance  with 
the  spirit  of  the  times  and  along  the  lines  of  wise  and 
economical  practice. 

"As  in  all  developments,  whether  of  the  privilege  and 
rights  of  the  voter,  whether  as  to  the  passing  and  adminis- 
tration of  laws,  the  government  of  municipalities  or  the 
administration  of  the  individual  affairs  of  the  commercial 
world,  or  in  manufacturing  or  in  private  life,  mistakes, 
errors  and  frauds  are  possible.  This  possibility,  indeed,  as 
everyone  recognizes,  is  part  and  parcel  of  the  primary  con- 
ditions of  human  existence  and  will  be  so  until  Utopia  is 
reached.  In  the  theory  of  grouping,  as  such,  however,  and  as 
practised  so  far  as  I  know  up  to  the  present  time,  the  results 
have  been  most  satisfactory  to  the  communities  served  and 
to  investors.  Many  a  small  community  to-day  has  at  its  call 
gas,  electricity  and  transportation  service  of  an  excellence 
and  at  a  cost  which  have  been  made  possible  only  by  the 
carrying  out  of  the  groupings  herein  referred  to  and  which 
otherwise  would  have  been  totally  and  perpetually  im- 
possible. Where  these  groups  of  utilities  are  properly  ad- 
ministered and  carefully  managed,  the  securities  bottomed 
thereupon  are  fast  taking  their  place  among  the  soundest 
before  the  public.  This  is  entirely  in  accordance  with  the 
results  which  should  follow  the  facts. 

On  the  Question  of  Regulation 
"If  the  action  of  the  governing  bodies  before  which  the 
utilities  companies  are  compelled  to  appear  is  wise  and 
prudent  (and  I  believe  the  intention  of  the  members  of 
such  governing  bodies  is  to  be  judicial  and  fair),  there  will 
be  nothing  to  interfere  with  the  continual  growth  of  such 
properties  and  their  continued  ability  to  provide,  at  a  rea- 
sonable cost  (in  fact,  it  should  be  at  the  lowest  cost),  the 
capital  required  for  their  further  useful  and  profitable 
development. 

"A  tendency  of  the  times,  however,  should  be  checked. 
At  least  in  some  quarters,  this  tendency  looks  to  the 
hampering  of  such  corporations  by  unfair  rules  and  legisla- 
tion and  results  in  taking  from  these  corporations  the  thing 
which  in  the  past  has  rendered  their  development  possible ; 
that  is,  the  great  and  often  underestimated  element  of  per- 
sonal enterprise  and  creative  work. 

There  Should  Be  a  Reward  for  Personal  Enterprise 
"Enterprise  and  creative  work  can  continue  only  where, 
while  preventing  unfairness  and  fraud,  rewards  are  allowed 
to  follow  the  results  of  intelligent,  successful  enterprise. 
The  history  of  economics  points  unerringly  to  the  deduction 
that  where  laws  and  regulatory  measures  go  beyond  their 
proper  function  and  dip  into  the  unfathomable  depths  of 
paternalism  and  restrictive  measures  they  always  have  re- 
sulted and  always  will  result  in  putting  a  period  to  develop- 
ment and  enterprise.  In  place  of  these,  paternalism  brings 
about  the  dead  level  of  mediocrity,  such  as  seems  heretofore 
to  have  been  its  attendant,  as  emphasized  by  the  large  in- 
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efficiency  of  governmental  bureaus,  their  officers  and  em- 
ployees (with  certain  notable  exceptions)  working  under 
the  deadening  conditions  of  their  employment.        , 

"It  seems  a  grievous  error  to  deal  unfairly  with  these 
problems  and  thus  destroy  that  magnificent  creative  capacity 
which  has  so  distinguished  the  growth  of  the  United  States 
of  America.  The  mass  of  our  citizens  will  surely  not  be 
helped  by  any  such  course;  the  laboring  man  surely  will 
not  be,  and  if  these  measures  should  unfortunately  (which 
I  cannot  believe)  be  carried  to  their  extremes,  we  should 
shortly  be  endeavoring,  when  perhaps  too  late,  to  bring 
back  to  this  country  that  constructive  genius  and  that  daring 
enterprise  which  have  been  great  moving  forces  in  our 
development." 


Recommendations  of  Governors  on  Public  Utilities 

In  last  week's  issue  were  printed  abstracts  of  the  recom- 
mendations of  numerous  governors  bearing  on  public  utili- 
ties. Excerpts  from  other  messages  which  have  been 
delivered  during  the  week  are  given  below.  Aside  from 
the  very  general  desire  for  public  service  commissions  in 
those  states  not  already  possessing  them,  and  the  strength- 
ening of  public  utility  acts  in  other  states,  there  appears 
to  be  a  unanimity  of  opinion  on  the  moral  obligation  of 
the  state  to  protect  its  citizens  against  stock-jobbing  propo- 
sitions. Very  many  of  the  governors  have  expressed  them- 
selves in  no  uncertain  terms  on  this  subject  in  suggesting 
legislation  for  the  control  of  securities. 

Michigan 

In  his  inaugural  address  to  the  Legislature,  '  lovernor 
Woodbridge  N.  Ferris  of  Michigan  asked  that  the  powers 
of  the  railroad  commission  be  enlarged  so  as  to  cover  all 
of  the  public  utility  corporations  of  the  State.  He  recom- 
mended that  the  commission,  which  now  has  power  to  fix 
rates  and  regulate  the  practice  of  railroads,  telephone  and 
power  companies,  be  authorized  to  make  physical  valuations 
of  all  such  properties  as  it  may  deem  advisable  in  order 
that  the  rates  fixed  may  return  reasonable  dividends  on 
the  actual  cash  invested.  The  Legislature  was  also  re- 
quested to  enact  a  law  similar  to  the  "Blue  Sky"  law  of 
Kansas,  prohibiting  the  sale  of  stocks  and  bonds  of  any 
company  until  the  matter  has  been  investigated  and 
approved  by  the  railroad  commission. 

Montana 

Governor  S.  V.  Stewart,  in  his  first  official  communication 
to  the  Legislative  Assembly  of  Montana,  made  a  plea  for 
a  public  service  commission  law,  the  enforcing  of  which 
would  devolve  on  the  present  Board  of  Railroad  Commis- 
sioners, in  order  to  obviate  the  necessity  for  and  expense 
of  a  new  commission.  A  law  providing  for  the  supervision 
of  all  investment  companies  and  promotion  enterprises  in 
the  State  was  also  suggested,  as  well  as  a  law  regulating 
the  appropriation  and  use  of  water  for  power  purposes. 
Another  piece  of  legislation  recommended  by  the  Governor 
was  a  law  defining  the  liability  of  employers  and  regulating 
compensation  of  employees  for  accidents  received  in  the 
course  of  employment. 

Wisconsin 

In  his  message  to  the  Wisconsin  Legislature  Governor 
Francis  E.  McGovern  renewed  his  recommendations  for 
water-power  legislation.  The  first  reason  assigned  for 
such  legislation  was  the  need  of  public  control  of  the 
location,  construction,  height  and  strength  of  dams,  their 
sluices  and  spillways,  in  the  interest  of  improvement  in 
navigation  and  safety  to  life,  health  ami  property.  In 
the  opinion  of  the  Governor,  tin-  State  m  the  exercise  of  its 
police  power  has  ample  authority  to  regulate  this  whole 
subject  in  the  interest  of  public  safety  and  the  general  wel- 
fare.    The  second  reason  for  such  legislation  was  given  as 


the  desirability  of  providing  now  for  attaining  ultimate- 
ownership  and  operation  by  the  public  of  all  water-powers 
in  the  State.  This  object,  it  was  stated,  can  be  accom- 
plished by  providing  just  and  satisfactory  means  for  the 
condemnation  of  dams,  water  and  power  sites  and  riparian 
rights  by  public  utilities,  municipalities  and  the  State  itself 
whenever  it  shall  have  the  constitutional  power  to  acquire 
and  operate  them.  The  third  argument  given  is  the  desir- 
ability of  prompt  development  of  water-powers  and  the 
harmonizing  of  public  and  private  rights  upon  a  basis  just 
and  fair  to  all.  In  addition,  Governor  McGovern  ex- 
pressed the  opinion  that  in  so  far  as  hydraulic  energy  is 
required  for  public  purposes  the  State  should  reserve  the 
right  to  compel  the  maximum  development  of  water-powers 
for  which  franchises  are  granted.  In  all  authorizations  to 
build  dams  it  should  require,  in  cases  where  the  energy 
be  used  either  within  the  State  or  outside  its  borders, 
that  its  own  citizen'-  shall  have  the  preference. 

OUR] 

Iii  his  inaugural  address  Governor  Elliott  W.  Major  of 
Missouri  recommended  the  passage  of  an  efficient  public 
service   commission    law,   with    adequ  en   to 

the  commission  to  fix  and  regulate  freight  and  passenger 
rates,  express  rates,  telegraph  and  telephone  rates,  the 
charges  of  electric  light,  gas,  water  and  power  companies 
and  all  other  public-service  corporations  doing  business  in 
the  State.  The  commission  should  have  authority  to  super- 
vise the  issuance  of  stocks  and  bonds  and  other  evidi 
of  indebtedness  and  also  the  further  power  to  ascertain 
the  value  of  the  physical  properties  of  the  public  utilities 
coming  within  the  provisions  of  the  act.  The  salar 
the  commissioners,  he  said,  should  lie  fixed  at  a  reasonable 
amount  commensurate  with  the  service  required  of  tin 
commissioners  and  other  employees  and  sufficient  to  insure 
that  able  ami  competent  men  will  be  willing  to  serve 
upon  it. 

Minn 

In  his  second  inaugural  message  to  the  Legislature  of 
Minnesota,  Governor  Adolph  O.  Eberhart  voiced  the  neces- 
sity of  creating  a  department  of  public  domain  to  control 
the  State  lands,  timber  and  minerals,  as  well  as  waterways, 
water-powers  and  drainage.  Very  few  states,  he  said, 
possess  greater  water  resources  than  Minnesota,  and  if 
every  section  of  the  State  is  to  be  deA  as  to  secure 

for  every  home,  farm  and  industry  the  cheapest  method  of 
transportation  as  well  as  the  cheapest  light,  heat  and  power, 
it  is  of  vital  importance  that  the  State  shall  consider  the 
regulation  of  water  rights  and  water-powers  and  not  delay 
action  until  they  have  been  acquired  by  private  enterprise. 
On  the  subject  of  public  utility  commissions  the  Governor 
said  that  public  utilities  must  be  either  owned  or  controlled 
by  the  people.  Where  the  control  can  be  vested  in  a  fair, 
impartial  and  competent  authority  removed  as  far  as 
sible  from  political  influence  it  is  far  superior  to  ownership. 
It  has  been  found  by  experience  that  it  is  very  difficult  to 
keep  municipally  owned  plants  out  of  polities,  and  the 
Governor  stated  that  as  a  general  principle  the  state  or 
city  should  not  go  into  any  business  which  can  be  trans- 
ited as  well  by  individuals,  lie  suggested  that  the  ; 
lature  enact  a  utility  law  that  will  bring  I  lene- 

fits  to  the   people  at   large   and  also  a   law   preventit  - 
issue  and  sale  of  stocks  and  bonds  which  have  little  or  no 
value. 

Ohio 

While  the  existing  law  gives  to  tin  Ohio  commissi  n  the 
right  to  make  a  physical  valuation.  Governor  James  M.  Cox 
in  his  first  -  the    Legislature  suggested  that  the 

law  be  made  mandatory.  The  home  rule  amendment  re- 
cently  carried  gives  the  municipality  the  right  to  own  and 
operate  utilities,  and  the  Governor  maintained  that  the 
Utilities  Commission  should  have  the  right  to  enforce  the 
same  system  of  uniform  accounting  on  municipally  operated 
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utilities  as  is  now  imposed  upon  private  enterprises;  other- 
wise the  public  will  have  no  means  of  knowing  whether 
municipal  plants  are  conducted  along  the  lines  of  efficiency 
and  economy.  Simple  fairness  suggests  that  in  the  opera- 
tion of  utilities  both  private  and  public  ownership  must  be 
subject  to  the  same  standards  of  ethics  and  government. 
He  also  suggested  a  law  providing  that,  in  controversies 
between  the  commission  and  a  public  utility,  a  court  should 
not  be  permitted  to  issue  an  injunction  in  rate  matters 
without  an  investigation. 

Iowa 

Governor  G.  W.  Clarke  of  Iowa  in  addressing  the  mem- 
bers of  the  Thirty-fifth  General  Assembly  said  that  it  can 
and  ought  to  render  a  great  public  service  by  passing  a 
well-considered  public  utilities  bill.  While  the  State  has 
the  power  to  control  all  public  service  corporations,  it 
seemed  to  the  Governor  that  its  intervention  should  only 
be  to  supervise  and  regulate  in  the  interest  of  the  common 
good.  In  his  estimation  the  local  municipality  should  gov- 
ern and  control  so  far  as  it  can,  and  the  State  should  add 
its  strength  where  municipalities  cannot  obtain  the  experts 
and  legal  ability  to  cope  with  the  syndicate.  No  conditions 
should  ever  be  allowed  to  exist,  according  to  Governor 
Clarke,  that  place  an  individual  or  a  group  of  men  at  a 
disadvantage  in  dealing  with  a  combination  of  men  and 
money,  and  especially  with  corporate  organizations  author- 
ized by  the  State  to  render  a  public  service.  He  felt  it  to 
be  the  duty  of  the  State  to  help  the  municipality  in  the 
matter  of  valuation  of  plants,  reviewing  of  rates,  examina- 
tion of  books,  cost  of  maintenance,  and  such  matters,  to 
the  end  that  the  public  shall  have  good  service  at  fair 
rates  in  the  matter  of  public  necessities,  water,  light,  heat 
and  transportation. 

Colorado 

Governor  Elias  M.  Amnions  in  his  inaugural  address  to 
the  members  of  the  Nineteenth  General  Assembly  of  the 
State  of  Colorado,  after  expressing  the  hope  that  the  Gen- 
eral Assembly  will  enact  a  measure  to  eliminate  from  the 
State  bad  promotion  schemes  of  all  kinds,  voiced  the  need 
of  effective  regulation  of  public  utilities  in  the  interest  of 
good  service  and  just  rates.  The  Railroad  Commission  of 
the  State,  he  said,  proposes  amendments  to  the  law  under 
which  it  is  operating  to  make  it  more  effective  but  suggests 
no  plan  for  including  other  public  utilities.  Bills  have  also 
been  prepared  which  comprehend  the  entire  field  of  public 
utilities,  and  the  Governor  expressed  opposition  to  two 
commissions  so  long  as  the  matter  could  be  handled  by  the 
Railroad  Commission.  He  said  it  is  exceedingly  impor- 
tant, if  the  State  is  to  insure  a  more  liberal  policy  from  the 
federal  government  in  opening  up  its  natural  resources  such 
as  water-power,  that  it  shall  take  some  affirmative  action 
to  control  these  resources  against  monopolization.  While 
at  the  recent  election  the  people  voted  down  two  measures 
for  the  control  of  public  utilities,  the  Governor  felt  that 
the  faulty  provisions  contained  in  both  were  quite  sufficient 
to  account  for  their  defeat  independently  of  the  real  ques- 
tion at  issue,  and  that  the  vote  is  no  indication  that  the 
people  are  opposed  to  proper  regulation. 


Public  Service  Commission  News 
Massachusetts  Commission 
The  Massachusetts  Gas  and  Electric  Light  Commission 
has  issued  an  exhaustive  decision  reducing  the  price  of 
gas  in  the  city  of  Haverhill  from  85  to  80  cents  per  1000 
cu.  ft.,  following  a  protracted  investigation  arising  from 
complaints  by  the  Municipal  Council  and  by  consumers 
supplied  by  the  Haverhill  Gas  Light  Company.  The  de- 
cision includes  an  extended  discussion  of  the  conditions 
involved,  contrasts  the  contentions  of  the  parties  and  re- 
views the  policies  of  the  State  in  relation  to  public-utility 


regulation,  with  particular  reference  to  capitalization,  re- 
turn upon  the  investment,  depreciation  and  surplus  ac- 
counts. A  large  part  of  the  decision  sets  forth  the  views 
of  the  commission  along  lines  of  interest  to  electric  as 
well  as  gas  service  companies. 

A  feature  of  the  case  was  a  motion  of  the  company,  which 
is  one  of  the  Stone  &  Webster  properties,  to  dismiss  the 
complaints  because  of  estoppels  alleged  to  exist  against 
the  complainants.  In  1910  the  Municipal  Council  granted 
a  franchise  to  the  Haverhill  Gas  Company,  a  new  corpora- 
tion organized  by  the  same  interests,  including  price  stipu- 
lations among  the  conditions  of  the  grant.  The  complaint 
was  brought  in  part  by  the  Municipal  Council  of  191 1,  and 
the  board  holds  that  such  action  was  legal  in  view  of  the 
fact  that  the  Municipal  Council  has  no  authority  to  fix 
prices,  such  being  the  function  of  the  commission. 

The  company  contended  that  a  fair  price  should  cover  its 
operating  expenses,  an  allowance  for  depreciation  and  a  fair 
return  upon  the  value  of  its  property  at  the  time  the  con- 
troversy arose,  including  its  franchises  and  privileges,  that 
such  value  may  be  proved  by  the  actual  cost  and  reproduc- 
tion cost  of  the  property  and  by  the  amount  and  market 
value  of  its  stock  and  bonds,  and  that  the  fixing  of  a  price 
which  will  not  afford  a  fair  return  upon  such  value  amounts 
virtually  to  confiscation.  Taking  its  actual  cost  of  62  cents 
per  1000  cu.  ft.  and  allowing  8  cents  for  depreciation  and 
a  return  of  22  cents,  or  6  per  cent  on  $900,000,  for  the 
value  of  its  property  and  annual  sales  of  250,000,000  cu.  ft. 
to  a  population  of  44,000,  the  company  claimed  that  a  fair 
present  price  would  be  92  cents,  and  that  the  reduction 
which  might  come  with  an  increased  output  was  already 
anticipated  in  the  price  of  85  cents  which  it  had  already 
offered. 

The  city  urged  that  the  fair  price  depends  upon  the  cost 
at  the  burner,  including  a  proper  allowance  for  repairs, 
renewals  and  depreciation,  and  a  capital  charge  based  upon 
the  capital  stock  duly  issued,  and  not  necessarily  upon  the 
value  of  the  property  owned  by  the  company.  The  city 
contended  that  60  cents  was  a  fair  and  liberal  price,  allow- 
]nS  3-5  cents  per  1000  cu.  ft.,  or  a  return  of  10  per  cent  on 
the  capital  stock  outstanding.  The  company  claimed  that 
its  surplus  was  built  up  because  it  had  for  many  years 
refrained  from  dividing  all  the  earnings  which  might  have 
been  legally  and  properly  declared  in  dividends. 

Discussing  the  policy  of  the  State  with  respect  to  security 
issues,  the  board  emphasizes  the  plain  legislative  purpose 
to  prevent  the  issue  of  stock  for  anything  besides  cash  and 
points  out  that  the  prohibition  of  stock  dividends  and  the 
provisions  for  the  sale  of  additional  stock  at  auction  or  its 
distribution  to  the  stockholders  at  a  price  not  so  low  as  to 
be  inconsistent  with  the  public  interest  are  also  indications 
of  an  early  and  consistently  maintained  purpose  to  prevent 
surpluses  accumulated  out  of  earnings  becoming  the  basis, 
directly  or  indirectly,  for  the  issue  of  stock.  On  the  other 
hand,  no  specific  limitation  has  ever  been  placed  upon  rates 
or  dividends  with  a  view  possibly  of  rewarding  zeal  in  the 
skilful  conduct  of  the  business  and  imposing  upon  the 
directors,  subject  to  the  check  of  public  opinion,  a  consid- 
eration of  the  welfare  of  the  shareholders  and  the  equities 
of  consumers  in  the  surplus  to  which  they  had  contributed. 
The  whole  body  of  legislation  is  plainly  designed  to  allow 
no  capital  stock  to  be  issued  save  for  physical  property 
necessary  for  proper  corporate  purposes,  to  keep  the  author- 
ized issue  of  capital  stock  as  low  as  market  and  other  con- 
ditions warrant,  to  compel  publicity  of  corporate  affairs, 
and,  on  the  other  hand,  to  secure  the  community  from  the 
wasteful  effects  of  competition  by  the  exclusion  of  others 
from  territory  already  adequately  and  efficiently  supplied, 
and  to  provide  upon  complaint  a  compulsory  regulation  in 
price  and  so  to  create  a  status  favorable  to  low  rates  and 
adequate   service. 

The  board  states  that,  in  view  of  the  fact  that  the  com- 
pany has  borrowed  its  present  floating  debt  at  an  average 


January  18,  1913 


ELECTRICAL    WORLD 


rate  not  exceeding  4.5  per  cent  and  that  stocks  of  success- 
ful gas  companies  in  the  State  are  continually  traded  in  on 
nearly  as  favorable  basis,  the  allowance  of  a  return  of  less 
than  6  per  cent  is  not  subject  to  the  charge  of  confiscation. 
The  several  valuations  set  forth  by  the  parties  with  such 
"delusive  exactness"  should  show  that  rate-making  has  not 
yet  achieved  the  position  of  an  exact  science.  The  commis- 
sion believes  that  the  price  named  is  fair  and  reasonable 
and  that  it  will  be  sufficient  to  cover  all  reasonable  oper- 
ating costs,  a  reasonable  allowance  for  depreciation  and 
a  fair  return  upon  the  value  of  the  property  which  the 
company  is  actually  and  necessarily  employing  for  the 
public  convenience.  In  viewing  the  subject  of  depreciation 
the  board  states  that  any  future  depreciation  allowance  is 
the  measure  of  those  demands  which  intelligent  manage- 
ment and  a  wise  foresight  find  necessary  for  maintaining 
the  property  at  its  normal  efficiency.  Provision  for  depre- 
ciation, according  to  the  board,  is  designed  only  to  keep  a 
plant  good.  The  commission  points  out  that  it  cannot 
concede  the  company's  claim  that  franchise  or  going- 
concern  value  should  form  a  part  of  that  property  on  which 
a  reasonable  return  should  be  based. 

Ohio  Commission 
On  complaint  of  a  moving-picture  theater  against  the 
Middletovvn  Gas  &  Electric  Company,  Middletown,  the 
commission  has  issued  an  order  reducing  the  rate.  The 
theater  possesses  a  lighting  plant,  but  maintains  a  con- 
nection with  the  central  station  also.  For  this  service  the 
company  made  a  charge  of  $3  per  kw  a  month  in  addition 
to  3  cents  per  kw-hr.  for  energy  used.  The  connected  load 
was  8  kw,  making  the  fixed  charge  for  the  service  $24. 
The  commission  ordered  that  there  should  be  no  charge  for 
energy  used  until  an  amount  equaling  $24  a  month  has 
been  consumed.  With  this  order  was  another  increasing 
the  rates  charged  for  energy  actually  used.  For  less  than 
150  kw-hr.  the  rate  is  to  be  10  cents;  for  300  kw-hr.  9 
cents;  for  600  kw-hr.  8  cents,  and  for  over  600  kw-hr. 
7  cents. 

Maryland   Commission 

The  Public  Service  Commission  of  Maryland  has  handed 
down  a  decision  in  the  long-pending  case  against  the  Con- 
solidated Gas,  Electric  Light  &  Power  Company  of  Balti- 
more, ordering  the  company  to  establish  a  gross  rate  of  90 
cents  per  1000  cu.  ft.  for  gas  and  80  cents  if  bills  are  paid 
within  ten  days.  The  company  is  also  ordered  to  file  with 
the  commission  before  June  1  wholesale  rates  based  upon 
the  quantity  of  gas  consumed,  these  rates  to  be  subject  to 
the  approval  of  the  commission.  The  new  rate  ordered 
by  the  commission  for  electrical  energy  is  8.5  cents  per 
kw-hr.,  with  a  minimum  charge  of  $1  monthly.  The  com- 
pany was  also  ordered  to  revise  the  terms  and  conditions 
under  which  electricity  is  now  being  furnished  to  the  con- 
sumers. The  new  rates,  which  become  effective  July  1. 
compel  a  reduction  of  10  cents  in  the  base  rate  foi 
and  of  1.5  cents  in  the  base  rate  for  electrical  energy.  On 
the  present  basis  of  consumption  it  is  estimated  that  the 
loss  in  revenue  from  gas  will  amount  to  $337,000  and  that 
from  electricity  to  $165,000. 

New  York  Commissions 
The  Public  Service  Commission,  Second  District,  has  re- 
ceived a  complaint  from  Mayor  William  Laughlin  of  the 
city  of  Niagara  Falls,  directed  againsl  tin-  Buffalo  & 
Niagara  Falls  Electric  Light  &  Power  Company  as  to 
charges  for  electricity  by  that  corporation.  The  commis- 
sion is  asked  to  make  an  investigation  and  fix  tin  re 
able  maximum  prices  to  be  charged  for  electricity  to  be 
hereafter  supplied  to  the  city  and  its  inhabitants.  The 
rates  now  charged  are  $52  per  annum  per  lamp  for  arc 
lamps  for  street  lighting,  8.3  cents  to  3.75  cents  per  kw-hr., 
and  $25  to  $35  per  hp  per  annum  For  energy  for  motor 
circuits. 


Current  News  and  Notes 

Diesel-Fxgi.\e- Propelled  Ship  Crosses  Atlantic. — ■ 
The  Eavestone,  the  first  Cards  Frere's  two-cycle  Diesel 
engine  to  cross  the  Atlantic,  arrived  in  Norfolk,  Va.,  re- 
cently, after  a  voyage  of  about  4300  miles  from  Portugal, 
with  a  load  of  ore.  The  voyage  was  made  in  eighteen  days 
and  eighteen  hours.  The  total  amount  of  fuel  oil  consumed 
was  7,;'     tuns,  an  average  daily  consumption  of  7800  lb. 

*  *     * 

Available  Water-Powef  in  .Michigan. — In  a  paper 
read  recently  before  the  Michigan  Engineering  Society 
.  L.  E.  Ayrcs  and  B.  K.  i  (olland  estimated  the 
twenty-four-hour  supply  of  water-power  available  in  the 
State  of  Michigan  at  631,500  hp,  with  possible  annual  in- 
come, at  the  rate  of  1  cent  per  kw-hr.,  of  $39,01 
Prof.  Horace  \\  .  King  of  the  University  of  Michigan  urged 
an  inventor)   of  the  streams  of  the  State. 

*  *     * 

Gifts  ro  Elei  ikkai.  Department^  University  of  Colo- 
rado.— The  electrical  engineering  department  of  the  Uni- 
versity of  Colorado  at  Boulder  has  recently  added  to  its 
laboratory  equipment  a  loo-lamp  Brush  arc-lighting  ma- 
chine, a  number  of  series  arc  lamps,  a  Wagner  booster  and 
several  transformers,  the  gift  of  the  Denver  Gas  &  Elec- 
tric Light  Company  of  Denver.  A  60-kw  single-phase 
Westinghouse  generator  with  exciter  has  also  been  pre- 
sented by  the  Glenwood  Light  &  Water  Company,  Glen- 
wood   Springs,  Col. 

*  *     * 

Civil  Service  Examination  for  Electrical  Assistant. 
— An  open  competitive  examination  for  electrical  assistant 
will  be  held  on  Feb.  26  at  the  places  mentioned  on  Circular 
No.  81  issued  by  the  United  States  Civil  Service  Com- 
mission. The  salary  is  $1,080  per  annum.  Applicants 
hould  be  familiar  with  the  practical  side  of  electricity  as 
applied  to  telegraph,  telephone  and  kindred  engineering 
and  should  be  familiar  also  with  the  equipment  and  meth- 
ods of  installation  of  telephones,  storage  batteries,  motor 
generators,  auxiliary  power  switchboards,  telephone  switch- 
boards and  with  wire  and  radio-telegraph  apparatus.  Form 
1312,  which  can  be  had  from  the  Civil  Service  Commission, 
contains  the  requirements  for  applicants  desiring  to  take 
this  examination. 

*  *     * 

Chicago  Jovians  Planning  a  Forward  Movement. — At 
a  dinner  given  by  the  members  of  the  Jovian  Order  in  and 
near  Chicago  on  Jan.  10.  Mr.  A.  A.  Gray  presided  and 
speeches  were  mad  >rs.  John  F.  Gilchrist,  of  the 

tonwealth  Edison  Company:  Mr.  Ernest  Freeman, 
president  of  the  National  Electrical  Contractors'  Associa- 
tion; Mr.  Sam  A.  Hobson,  past  Jupiter;  Mr.  Ell  C.  Bennett, 
of  St.  Louis,  Mercury;  Mr.  Frank  E.  Watts,  of 
York,  reigning  Jupiter,  and  Mr.  George  C.  Rich 
man  for  Illinois.  Mr.  Watts  spoke,  among  other  things, 
of  the  need  of  patent  reform  in  the  United  States  and 
said  that  the  order  would  appoint  a  committee  on  the 
■11I Meet  in  order  that  its  influence  might  be  exerted  for 
the  purpose  of  improving  present  conditions.  Of  the  Old- 
field  bill  now  pending  in  the  House  of  Representatives,  he 
said  that  it  has  many  good  features  but  that  the  com- 
pulsory licensing  provision  is  objectionable.  No  bill  of 
this  character  should  be  passed.  Mr.  Watts  thinks,  until 
it  is  considered  carefully  by  a  patent  commission  of  busi- 
ness men.  All  the  speakers  dwelt  on  the  great  practical 
value  of  co-operation,  for  which  Jovianism  stands,  and 
plans  for  strengthening  the  ori  I  its  vicin- 

ity were  discussed.  It  is  expected  that  a  rejuvenation  will 
he  held  about  the  first  of  March  and  that  another,  on  a 
very  large  and  impressive  scale,  will  be  carried  out  during 

lion  of  the  National  Electric  Eight 
ciation  in  Chicago  the  first  week  in  Tune. 
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Western  Association  of  Electrical  Inspectors. — The 
convention  of  the  Western  Association  of  Electrical  In- 
spectors will  take  place  at  the  Planters'  Hotel,  St.  Louis, 
Mo.,  Jan.  28,  29  and  30.  Besides  a  number  of  papers  there 
will  be  committee  reports  covering  all  sections  of  the 
National  Electrical  Code. 

St.  Louis  Engineers  Give  a  Dance. — The  St.  Louis 
Section  of  the  American  Institute  of  Electrical  Engineers 
announces  a  formal  dance  at  the  Missouri  Athletic  Club 
on  the  evening  of  Jan.  25.  Mr.  S.  N.  Clarkson,  power 
engineer  for  the  Union  Electric  Light  &  Power  Company 
of  St.  Louis,  is  chairman  of  the  committee  in  charge. 

*  #     # 

Institute  of  Consulting  Engineers. — At  the  annual 
meeting  of  the  American  Institute  of  Consulting  Engineers, 
held  at  the  Engineers'  Club,  New  York,  Jan.  14,  Messrs. 
Henry  Holgate,  of  Montreal,  Canada,  and  Daniel  Moran 
and  Charles  Sooysmith,  of  New  York  City,  were  elected 
members  in  council  for  three  years.  Twenty-two  members 
attended  the  session,  which  was  preceded  by  a  dinner.  Mr. 
Eugene  W.  Stern,  103  Park  Avenue.  New  York,  is  secre- 
tary-treasurer of  the  organization. 

*  *     * 

Rate  Research  Committee  Forms. — At  the  meeting  of 
the  rate  research  committee  of  the  National  Electric  Light 
Association  in  Cleveland  on  Jan.  10  and  11,  there  were 
present  Chairman  E.  W.  Lloyd  and  Messrs.  R.  S.  Hale,  F 
W.  Smith,  Edwin  Gruhl,  L.  H.  Conklin,  S.  E.  Doane  and 
W.  H.  Winslow,  members  of  the  committee;  Mr.  William 
J.  Norton,  secretary,  and  Messrs.  Samuel  Scovil,  G.  S. 
Merrill  and  M.  E.  Turner,  visitors.  The  discussion  related 
to  the  question  of  forms  of  rate  schedule  used  by  member 
companies.  An  effort  is  being  made  to  ascertain  what 
degree  of  uniformity  there  is  among  electric-service  com- 
panies in  the  matter  of  forms  for  applications,  contracts 
and  schedules.  The  committee  will  try  to  eliminate  excess 
matter  in  these  forms. 


Efficiency  Society,  New  York,  Jan.  27-28. — The  annual 
meeting  of  the  Efficiency  Society  will  be  held  in  the  Engi- 
neering Societies  Building,  New  York,  Jan.  27  and  28. 
Monday  morning's  session  will  be  devoted  to  the  subject 
of  organization,  with  Mr.  Harrington  Emerson  presiding. 
Management  will  be  the  topic  of  the  afternoon  meeting, 
and  in  the  evening  Dr.  F.  A.  Cleveland,  director  of  the 
United  States  Commission  on  Efficiency  and  Economy,  will 
preside  at  a  discussion  on  governmental  efficiency.  "In- 
dustrial Relations"  is  the  subject  scheduled  for  Tuesday 
morning.  On  Tuesday  afternoon  Dr.  Winthrop  Talbot 
will  conduct  a  discussion  on  industrial  hygiene.  Mr.  H. 
F.  J.  Porter,  29  West  Thirty-ninth  Street,  New  York,  is 
secretary  of  the  Efficiency  Society. 
*     *     * 

Annual  Meeting  of  the  New  York  State  Electrical 
Contractors'  Association. — The  annual  meeting  of  the 
New  York  State  Electrical  Contractors'  Association  will  be 
held  in  Syracuse,  N.  Y.,  on  Jan.  21.  The  business  to  come 
before  the  meeting  will  be  the  election  of  directors  and 
officers  for  the  coming  year.  The  directors'  meeting  will 
be  held  at  9  a.  m.,  followed  by  the  meeting  of  the  associa- 
tion at  10  a.  m.  There  will  be  a  banquet  in  the  evening. 
The  nominations  for  officers  are:  For  president,  Mr.  Fred- 
erick Newman,  of  Newman  &  Son,  electrical  contractors, 
Albany,  N.  Y. ;  for  treasurer,  Mr.  James  Burns,  of  Sche- 
nectady, and  for  secretary,  Mr.  G.  W.  Russell,  Jr.,  of  New 
York.  The  delegates  from  New  York  City  will  be  Messrs. 
Ryan,  of  Cleveland  &  Ryan;  Strong,  of  the  Tucker  Elec- 
trical Construction  Company,  and  Peet,  of  Peet  &  Powers. 


New  York  Section,  I.  E.  S. — The  lighting  of  the  Audi- 
torium Armory,  Atlanta,  Ga.,  in  which  the  National  Com- 
mercial Gas  Association  held  its  1912  convention,  was  the 
general  subject  of  the  joint  meeting  of  the  New  York  Sec- 
tion of  the  Illuminating  Engineering  Society  and  the  Na- 
tional Commercial  Gas  Association,  held  in  New  York  on 
Jan.  9.  Mr.  Robert  F.  Pierce  presented  a  paper  dealing 
with  the  lighting  of  Taft  Hall,  and  Mr.  James  M.  Coles 
read  a  paper  on  the  lighting  of  Exhibition  Hall.  Taft 
Hall  was  illuminated  by  means  of  gas  units  placed  on  ten 
columns.  Each  unit  consisted  of  fifteen  upright  burners 
surrounded  by  a  translucent  bowl,  which  served  to  direct 
a  considerable  portion  of  the  light  toward  the  ceiling,  from 
which  it  was  reflected  to  the  working  plane.  The  arrange- 
ment was  such  that  50  per  cent  of  the  useful  light  was  re- 
ceived from  the  ceiling  and  50  per  cent  through  the  bowl. 
I  Ik  bowl  was  of  such  a  size  that  its  surface  brilliancy  was 
kept  at  about  1  cp  per  square  inch.  The  actual  light  pro- 
duced by  the  unit  was  shown  by  means  of  polar  co-ordi- 
nates, on  each  of  which  was  represented  the  light  flux  pro- 
duced in  each  zone  indicated.  Exhibition  Hall  was  lighted 
by  means  of  elaborate  gas  chandeliers,  each  being  about 
10  ft.  in  height,  15  ft.  in  diameter  and  weighing  about  1000 
lb.  In  addition  to  certain  small  gas  outlets  for  illuminating 
the  fixture  proper,  each  fixture  contained  fifteen  closed 
gas  lamps  of  the  so-called  "arc"  type.  Mr.  Norman  Mac- 
beth announced  that  a  joint  meeting  of  the  New  York  Sec- 
tion of  the  society  would  be  held  with  the  Municipal  Art 
Society  at  the  National  Arts  Club  Gallery  on  Feb.  12.  At 
this  meeting  the  following  papers  will  be  presented :  "Mu- 
nicipal Street  Lighting,"  by  Messrs.  C.  F.  Lacombe  and 
Arthur  Williams;  "Municipal  Building  Lighting."  by  Mr. 
Charles  R.  Lamb,  and  "Sign  and  Billboard  Lighting,"  by 
Mr.  O.  J.  Gude. 

*     *     * 

Meeting  of  Brooklyn  Company  Section,  N.  E.  L.  A.— 
Nearly  600  members  of  the  Brooklyn  Company  Section, 
N.  E.  L.  A.,  and  a  large  number  of  out-of-town  visitors 
gathered  together  Monday  evening,  Jan.  13,  for  the  first 
meeting  of  the  year.  The  paper  of  the  evening,  "Commer- 
cial Engineering,"  was  read  by  Mr.  James  L.  Wiltse.  This 
paper  indicated  the  important  part  that  engineering  now 
plays  in  the  commercial  development  of  the  central  station. 
It  covered  the  necessity  for  and  the  present  status  of  illumi- 
nating engineering,  power  engineering,  electric  automobile 
engineering  and  heating  engineering  and  vindicated  the 
practical  value  to  the  central  station  of  this  kind  of  work. 
A  spirited  discussion  followed.  The  new  general  manager, 
Mr.  W.  F.  Wells,  spoke  on  the  importance  of  membership 
in  the  Brooklyn  Company  Section,  and  ended  by  an  appeal 
for  co-operation  to  produce  the  best  results.  Mr.  T.  I. 
Jones,  general  sales  agent  of  the  company,  then  delivered 
an  address  on  the  "Development  of  Our  Business  During 
1912."  Mr.  Jones'  talk  was  illustrated  with  about  100  lan- 
tern slides,  showing  the  growth  of  Brooklyn  electrically 
during  1912  along  all  lines.  His  description  of  the  methods 
of  co-operation  with  electrical  contractors  which  have  been 
adopted  and  are  now  in  use  in  Brooklyn  was  especially  in- 
teresting, and  the  result  shows  how  central-station  busi- 
ness can  be  improved  by  intelligent  work  along  these  lines. 
Short  addresses  were  then  made  by  Mr.  Cox,  of  the  Public 
Service  Electric  Company;  Mr.  Littlefield,  of  the  New  York 
Edison  Company;  Mr.  Becker,  of  the  United  Electric  Light 
&  Power  Company;  Professor  Sever,  electrical  engineer  of 
New  York  City  ;  Mr.  Brown,  of  the  Westinghouse  Electric 
&  Manufacturing  Company;  Mr.  Coleman,  of  the  United 
Electric  Light  &  Power  Company;  Mr.  Rosenquest,  of  the 
Bronx  Gas  &  Electric  Company;  Mr.  Onken,  of  the  Elec- 
trical World ;  Mr.  Barton,  of  the  New  York  &  Queens  Elec- 
tric Light  &  Power  Company,  and  Mr.  Wintner,  of  the  Gen- 
eral Electric  Company.  The  chairman,  Mr.  M.  H.  Bennett, 
announced  the  initiation  of  a  campaign  for  new  mem- 
bers. 
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New  Terminal  Post  Office  in  New  York— II 


Electrical  and  mechanical  equipment,  wiring  and  illumi- 
nation of  the  government  building  over  the  Pennsylvania 
Railroad  yards.     By  L.  B.  Marks  and  J.   E.  Woodwell 


THE  electrical  equipment  of  the  post  office  includes  a 
complete  system  of  conduits  and  wiring  for  light- 
ing and  motor  service,  with  feeders  and  meter 
switchboard,  and  separate  distributing  switchboards  for 
delivering  energy  to  the  various  branch  lighting  tablets  and 
motors   throughout   the   building. 

In  addition  to  the  above,  complete  and  separate  conduit 
systems  are  provided  to  accommodate  the  future  installa- 
tion of  telephones,  automatic  clocks,  fire  alarms,  vault  pro- 
tection alarms,  signals  and  call   hells.     These  special  sys- 


occupied. 


terns  are  to  be  installed  at  the  time  the  buildin 

The  electric  energy  for 
lighting  and  motor  service 
for  the  building  is  obtained 
over  direct-current,  three- 
wire,  120-240-volt  circuits 
from  the  New  York  Edison 
Company.  The  total  con- 
nected lighting  load  approxi- 
mates 883  kw,  using  a  three- 
wire  distribution,  and  the 
connected  motor  load  aggre- 
gates about  iooo  hp,  used  in 
driving  the  various  elevators, 
pumps,   fans,  etc. 

The  Edison  service  feed- 
ers enter  the  building  from 
the  center  of  the  block  be- 
tween Thirty-first  and  Thir- 
ty-third Streets  on  the 
Eighth  A.  v  en  u  e  front, 
through  four  4-in.  conduits, 
each  containing  two  1,000,- 
ooo-circ.  mil  cables  and  one 
3SO,oco-circ.  mil  cable.  These 
cables  terminate  at  the  serv- 
ice switchboard  of  the  New 
York  Edison  Company,  lo- 
cated in  the  switchboard 
room  where  the  entire  sup- 
ply of  energy  used  in  the 
building  for  both  lamps  and 
motors  is  recorded.  From 
this  service  board  connection 
is  made  to  the  motor-service 
switchboard  by  means  of 
four  4-in.  conduits,  each  con- 
taining one  1,000,000-circ.  mil  positive  cable,  one  1.000.000- 
circ.  mil  negative  cable  and  one  500,000-circ.  mil  neutral 
cable.  The  4-in.  conduits  are  connected  into  special  pull- 
boxes  at  the  rear  and  base  of  each  of  the  three  switch- 
boards, as  hereinafter  described. 

These  three  switchboards  are  located  in  the  basement  at 
a  point  as  nearly  central  as  possible,  in  order  to  secure  the 
most  uniform  distribution  to  the  various  parts  of  the  build- 
ing. The  lighting  and  motor-service  hoar. Is  are  placed 
facing  each  other  on  opposite  sides  of  the  room,  leaving  a 
4-ft.  space  behind  each  hoard,  while  the  service 
board  is  located  at  one  end  of  the  room.  Each  of  these 
boards  is  constructed  of  2-in.  thick  blue  Vermont  marble 
panels,   containing   the   various   switches,    meters   and    other 


instruments  connection   with    the   operation    of 

the  plant.     The  connections   from  the  distributing  switches 
"n  lH,tl1  'he  I  ice  hoards  are  made  by 

of  copper  rods  run  vertically  to  connector  boards, 
located  at  the  top  and  bottom  of  the  board,  as  required  to 
connect  with  the  outgoing  feeder  cables. 

I  or  the  purpose  of  reading  the  load  on  the  various  motor 
feeder  circuits,  the  distributing  switches  are  joined  through 
shunts  to  two  thirty-point  multiple  switches  connected  with 
two  separate  ammeters,  one  having  a  maximum  reading  ot 
100   amp   and   the   other   a   maximum    reading   of   200   amp. 

distributing 
switchboards  is  pr  i\  ided  with 
the     necessarj      voltmeters, 
shunt-type  ammeters  and  re- 
cording  wattmeters,   in  addi- 
tion to  the  meters  located  on 
rvice  meter  board.    The 
wattmeters  are  connected  to 
double-throw  switches  in  or- 
der   that    they    may    be    by- 
for  calibration. 
\t    the    rear    of    each    of 
the    distributing    and    service- 
switchboards     is     placed      a 
tight    feeder    pull-box 
of    heavy    steel    construction. 
so  located  that  conduits  run- 
ning under  the  basement  floor 

necessary 

done 

'■"I'm    tlie    box.   the    top   of 

which     is     provided     with     a 

Continuous     Slot     tor     leading 

10  the  connector  lugs. 

tirely     removable    to    permit 
access. 

I  >wing   to   the   great    num- 
feeders  necessary   to 
inected  to  the  top  lugs 
te    distributing    switch- 
a  cable  racking  space 
the    entire 
1      The  con- 
duits    from     various     tablets 
and  motor  outlets,  located  in  the  first-floor  construction,  are 
earned  through  tlie  ceiling  and  plenum  chamber  of  the  ven- 
tilating system  and  terminate  at  the  bottom  of  this  duct  with 
GENERA1      DATA,    El  ECTRIC    U  [RING 


FIO.     I — ORNAMENTAL    POSTS    FOR    LIGHTINI      EIG 

BETWEEN    POST    OFFICE    AND    PENNSYLVANIA    TERMINAL 


Total   number   lighting   outlets   in   building 3  700 

Length  of  conduit  for  all  systems,  ft 160,000 

Length  .a"  wire,  No.   11  to    1,000,000  circ.  mils,                          30o',000 

Number  of  distributing   tablets  for  lighting 

:     of    telephone    outlets 200 

Number  of  clock  outlets   .,  jon. 

Number    of    vault    outlets g 

locknttts   and   bushings.     The   space   for   racking  cables   is 
formed  b)   means  of  horizontal  I-beams  about  30  in.  below 
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FIG.    2 DIAGRAMMATIC    ARRANGEMENT    OF    FEEDER    CIRCUITS    FOR    LIGHT    AND     MOTOR    SERVICE    IN     SWITCHBOARD    ROOM     IN 

EASEMENT 


FIG.   3 FEEDER  LAYOUT  ON   FIRST  FLOOR,  LEADING  FROM   SWITCHBOARD   IN  BASEMENT,   FOR  LIGHT  AND  MOTOR  SERVICE  TO   THE. 

SEVERAL  FLOORS 
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the  duct,  and  to  these  beams  is  secured  a  metal  ceiling  with 
removable  plates.  Within  this  overhead  space  vertical  and 
cross-supporting  angles  are  provided  for  attaching  the  in- 
sulating clamps  by  which  the  cables  are  secured.  The  ar- 
rangement of  racking  cables  is  carried  out  in  symmetrical 
manner,  various  cables  being  carried  in  parallel  rows  and 


public  corridors  special  cast-iron  trims  are  provided  with 
ground  plate  glass  in  doors,  these  trims  being  made  to 
match  the  fire-hose  rack  inclosures. 

Conduit  System. — All  conduit  work  is  run  concealed 
within  the  Boor  construction,  walls,  partitions,  etc.,  with 
joints  made  up  with  white  lead  and  linseed  oil.     In  locating 


FIG.    4 SWITCHBOARD    ROOM;     MAIN     LIGHTING    SWITCHBOARD        FIG.    6 SWITCHBOARD    ROOM  J     .MAIN     LIGHTING    SWITCHBOARD 

AT      LEFT,      MAIN       MOTOR      SWITCHBOARD      AT      RIGHT      AND  AT    RIGHT,    MAIN    MOTOR    SWITCHBOARD    AT    LEFT,    CENTRAL- 

TEMPORARY   SWITCHBOARD    IN    CENTER  STATION-FEEDER     SWITCHBOARD     IN     REAR 


crossovers  to  the  switchboard  being  made  by  dropping  ver- 
tically and  passing  between  the  horizontal  rows  of  cables. 

The  metal  plates  directly  above  the  connector  boards  at 
the  rear  of  the  switchboards  are  made  permanent  and  are 
provided  with  holes  for  porcelain  bushings  directly  over 
each  lug,  thus  providing  for  vertical  exposed  cable  con- 
nections to  all  of  the  switch  lugs. 

Distribution  Tablets. — For  the  sake  of  uniformity  all 
lighting  distribution  tablets,  seventy-three  in  number,  are 
made  up  with  twenty-four  circuit  switches  to  each  tablet. 
with  the  exception  of  the  two  controlling  the  circuits  in  the 


the  ceiling  outlets  wooden  plugs  were  secured  to  the  forms 
at  the  time  the  concrete  floor  arches  were  poured.  These 
plugs  were  slightly  tapered  in  order  to  permit  them  to  be 
driven   out   from   above   after   the    forms   were    removed. 

Use  is  made  of  outlet  boxes  of  shallow  type  fitted  with 
fixture  supports  consisting  of  a  horizontal  pipe  slipped 
through  a  "Hickey"  screwed  to  a  vertical  0.5-in.  pipe  and 
secured  to  the  box  by  lock-nuts.  These  fixture  studs  with 
the  box  and  entering  conduit  were  set  plumb  in  the  holes 
through  the  floor  arch  and  then  grouted  in  place  with 
concrete. 


FIG-   5 GENERAL  VIEW  OF  THE   MAIN   WORKROOM,   FIRST  FLOOR, 

SHOWING   FEEDER    CONDUITS   FOR  LIGHT   AND    MOTOR   SERVICE 

public  corridors  and  main  stairways,  each  of  which  is 
provided  with  thirty-six  switches.  In  all  cases  the  tablets 
are  contained  in  heavy  metal  boxes  cut  and  bent  from  solid 
sheet  metal.  Panels  of  i-in.  blue  Vermont  marble  with 
°75-'n-  gutter  linings  are  used.  Except  in  public  corridors. 
the  tablet  trims  and  doors  are  made  of  sheet  steel.     In  the 


FIG.  7 — A  VIEW    OF  iRDING 

R    1  IGHT    AN!)    MOTOR    SERVICE 

Feeder  /'.i  Boxes  mid  Floor  Outlets. — All  feeder  pull- 
s  are  of  special  water  tight  design,  constructed  of  cast- 
iron  shell  with  adjustable  collar  and  floor  plate  of  brass. 
Boxes  are  drilled  and  tapped  for  conduits  in  order  to 
insure  tightness.  In  the  main  workroom  on  the  first  floor 
special  large  floor  boxes  are  used  for  connecting  circuits 
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for  the  local  lighting  of  furniture  and  equipment.  These 
boxes  are  similar  in  construction  to  the  feeder  pull-boxes, 
but  smaller,  the  upper  collar  of  the  flange  being  drilled  for 
the  insertion  of  outlet  nozzles  or  conduit  for  the  extension 
of  circuits  to  lighting  outlets  located  on  furniture.  In  the 
remainder  of  the  building  small  cast-iron  floor  boxes  are 
used,  fitted  with  an  adjustable  screw  collar  having  cast- 
brass  flange  cover  tapped  and  fitted  with  plug. 


sizes  of  cables  range  from  No.  4  to  No.  4-0,  except  the 
service  feeders,  which  include  sizes  of  500,000  circ.  mils 
and  1,000,000  circ.  mils.  The  branch  lighting  circuits  from 
the  distribution  tablets  are  made  up  of  twin-conductor, 
double-braided,  rubber-insulated  wire,  known  as  30  per 
cent  "Para,"  in  sizes  from  No.  14  to  No.  10  B.  &  S.  gage. 

In  order  to  identify  the  various  circuits  and  to  facilitate 
future  testing  work  and  the  installation  of  lighting  fixtures, 
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FIG.    8 PLAN    OF    SWITCHBOARD    ROOM    IN    BASEMENT 


FIG.  II DETAIL  OF  PLUG  WALL  RE- 
CEPTACLE FOR  LOCAL  LIGHTING  OF 
FURNITURE.    DESKS,    ETC. 


S -.;sj  Cover  fVofe. 
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>5eef/o/7  A-A 

FIG.     9 DETAIL    OF    SMALL     FLOOR    OUTLET 

BOX    FOR    DESK-LIGHTING.    TELEPHONES, 
CALL    BELLS.    ETC. 


FIG.  10 DETAIL  OF  SPECIAL  LARGE,  WATER-TIGHT,  ADJUST- 
ABLE FLOOR  OUTLET  BOX  USED  IN  GENERAL  WORKROOM  ON 
FIRST  FLOOR,  FOR  LOCAL  LIGHTING  OF  FURNITURE  AND 
MAIL-HANDLING    EQUIPMENT 

The  floor  outlets  are  in  every  case  located  to  suit  the 
furniture  layouts,  with  a  view  to  inserting  the  conduit  in 
the  top  of  the  box  to  protect  the  wires  extending  up  the 
side  of  desks,  tables,  etc. 

Cables. — All  service  and  distribution  feeder  cables  are 
varnished-cambric-insulated  conductors,  triple-conductor 
cables  being  used  for  three-wire  lighting  distribution  and 
single-conductor  cables  being  used  for  motor  circuits.     The 
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FIG.     12 DETAIL    OF    FEEDER    PULL    BOX    AT    REAR    OF    SWITCH- 
BOARDS 
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FIG.    I3- 


-DETAIL    OF    WATERPROOF-FLOOR    PULL    BOX    FOR    MOTOR 
AND    LIGHTING    FEEDERS 


the  wire  at  each  outlet  is  provided  with  a  small  cardboard 
tag  on  which  is  marked  the  tablet  and  switch  number  to 
which  the  wire  is  connected.  In  addition  diagrams  are 
provided  in  each  tablet  to  indicate  the  arrangement  and 
control  of  circuits. 

Changing  Over  Temporary  Work. — As  a  portion  of  this 
building  was  completed  and  occupied  before  the  contracts 
for  the  entire  building  were  awarded,  it  was  necessary  to 
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supply  a  complete  wiring  system  with  a  switchboard  in  this 
so-called  "temporary  portion."  This  requirement  necessi- 
tated the  location  of  a  temporary  switchboard  in  the  posi- 
tion to  be  occupied  by  the  permanent  switchboard  room  and 
the  placing  of  outgoing  conduits  across  the  exposed  base- 
ment floor  slab  of  the  uncompleted  portion  of  the  building. 
All  the  cables  which  were  to  be  used  in  the  permanent  in- 
stallation were  made  of  sufficient  length  for  the  final  con- 
nections and  the  excess  of  cable  was  coiled  and  carried  on 
a  rack  at  the  back  of  the  temporary  board. 

Scheme  of  Illumination 

The  lighting  of  the  new  post  office  building  is  carried 
out  in  the  main  by  general  illumination,  reinforced  where 
required  by  local  lighting.  Direct  lighting  by  tungsten 
lamps  is  used  throughout.  The  lamps  are  housed  in  re- 
flectors which  serve  to  direct  the  light  to  the  working 
spaces. 

Some  of  the  executive  offices,  one  of  the  corridors  and 
the  stairways  are  lighted  by  means  of  lamps  on  wall 
brackets,  but  with  these  exceptions  the  illumination  is 
derived  from  lighting  units  at  or  suspended  from  the  ceil- 
ing. Wall  receptacles  for  attachment  of  portable  lamps 
are  liberally  provided,  and  in  some  of  the  larger  working 
spaces  floor  outlets  for  the  same  purpose  are  installed. 
Previous  to  the  preparation  of  lighting  plans,  accurate 
layouts  were  provided,  showing  the  position  of  furniture  in 
each  of  the  various  departments  throughout  the  building. 
In  offices  and  workrooms  a  scheme  of  general  illumination 
was  adopted,  but  in  locker  rooms,  record  rooms,  storage 
rooms,  etc.,  which  occupy  considerable  space  in  the  build- 
ing, the  lighting  outlets  were  located  over  the  center  of 
aisles  or  to  meet  the  local  requirements.  This  layout  for 
local  lighting  was  particularly  difficult  because  of  the  de- 
sign of  the  steel   framing  in  the  building,   which   in  many 


FIG.      14 REAR     VIEW     OF     LIGHTING     SWITCHBOARD     SHOWING 

BUSBAR      WORK     AND     VERTICAL     COPPER     RODS     CONNECTING 
LIGHTING    FEEDERS 

cases  prevented  the  location  of  outlets  at  the  desired  places. 
As  an  example  of  the  special  local  lighting  requirements 
for  the  building,  it  was  necessary  to  place  outlets  for  fix- 
tures over  the  "dummj  car  racks"  in  the  railway  mail  service 
division  to  reproduce  the  lighting  scheme  which  had  pre- 
viously been  adopted  for  the  same  layout  of  racks  in  the 
mail  cars,   as   the  operators   sort    the  mail   at   the   "dummy 


racks"  previous  to  the  departure  of  the  trains  and  continue 
their  work  in  the  cars. 

To  secure  a  practically  uniform  distribution  of  light  over 
the  large  circular  separation  jugs  and  to  avoid  objection- 
able shadows  the  exact  location  of  outlets  for  these  jugs 
had  to  be  determined  in  advance.  The  illustration  shows 
the  arrangement  of  the  outlets  and  lighting  fixtures   for 


I   tG.     15 SPECIAL   PLUG  RECEPTACLE    AND  FLOOR    JUNCTION    BOX 

securing  uniform  illumination  both  in  front  and  in  the 
rear  of  the  jugs.  With  this  design  the  mail  sorter  is  pro- 
vided with  good  lighting  in  every  working  position. 

The  building  contains  an  examination  room  in  which 
employees  are  subjected  to  a  practical  test  with  reference 
to  their  fitness  for  sorting  and  routing  the  mail.  This  test 
involves  the  actual  performance  of  the  specific  work  the 
employee  is  called  upon  to  perform,  and  it  takes  cognizance 
of  both  speed  and  accuracy.  The  lighting  layout  of  this 
room  is  therefore  designed  to  reproduce  exactly  the  lighting 
system  designed  for  the  same  class  of  work  in  the  postal 
service. 

Special  provision  was  made  to  secure  flexibility  for  the 
lighting  under  the  huge  skylight  for  the  general  work- 
room on  the  first  floor.  This  flexibility  was  secured  by 
providing  a  total  of  108  ceiling  outlets,  evenly  distributed, 
and  connecting  these  outlets  by  conduit  with  six  separate 
tap  circuits  extending  the  entire  length  of  each  group  of 
six  outlets.  This  arrangement  permits  of  separate  or  of 
group  control  of  the  outlets.  As  the  skylight  in  which  these 
outlets  are  located  is  inclined  with  varying  pitches,  special 
outlet  boxes  were  designed  for  each  case  to  permit  the 
fixture  studs  to  hang  plumb.  A  general  view  of  this  sky- 
light is  shown  in  the  illustration. 

Lighting  Fixtures 

In  accordance  with  the  practice  usually  followed  by 
'the  United  States  Treasury  Department,  which  has  control 
over  the  mechanical,  electrical  and  illuminating  equipment 
of  federal  buildings,  the  lighting  fixtures  are  provided  un- 
der the  appropriation  for  "furniture  and  repairs  of  same 
for  public  buildings."  The  practice  of  the  department  is 
to  design  the  lighting  fixtures  even  in  the  case  of  buildings 
constructed  by  independent  architects,  no  fee  being  allowed 
for  this  purpose,  though  in  the  case  of  this  post  office 
building  the  architects  submitted  designs  for  several  of 
the  decorative  fixtures.  The  lighting  fixtures  thus  far  in- 
stalled follow  the  conventional  Post  Office  Department  de- 
types  of  which  are  shown  in  Figs.  17.  10.  20  and  21, 
for  fixtures  installed  in  the  portion  of  the  building  now 
occupied. 

The  street   lamp-posts   are   similar   to   th  ted   by 

the  same  architects  for  the  Pennsylvania  Railroad  Terminal 
on  the  opposite  side  of  the  avenue.  The  type  of  post,  glass- 
ware, size  of  lamp,  height  above  the  street  level  and  spacing 
were  approved  by  the  Department  of  Water  Supply.  Gas 
if  the  city  of  Xew  York.  The  ten  posts  on 
ii  Avenue  between  Thirty-first  and  Thirty-third  Streets 
will  be  equipped  with  400-watt  tungsten  lamps  spaced  from 
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46  ft.  to  48  ft.  apart.  The  twenty  posts  on  the  north  and 
south  sides  of  the  building  will  carry  250-watt  lamps.  The 
posts  will  stand  20  ft.  over  all.  The  lamps  are  so  mounted 
that  the  bottom  of  the  filament  is  in  the  horizontal  plane 
passing  through  the  center  of  the  glazed  portion  of  the 
lantern. 

An  extended  series  of  tests  was  made  with  different 
types  of  diffusing  glassware  to  ascertain  the  most  desirable 
lighting  result,  intensity  of  illumination,  low  intrinsic 
brightness  and  absence  of  sharp  shadows  being  three  im- 
portant considerations.     A  crystal  glass  flashed  with  opal 


room,  terminating  in  a  large  floor  box,  approximately  15  ft. 
in  length.  The  circuit,  after  passing  through  switchboards 
(to  be  installed),  will  then  continue  through  a  system  of 
conduits  carried  in  the  floor  construction  to  the  various 
telephone  outlets  in  the  building.  The  floor  outlet  boxes 
for  telephones  are  similar  to  those  used  for  lighting  service 
and  are  located  to  meet  the  furniture  layouts  of  the  Post 
Office  Department. 

The  clock  conduit  system  contemplates  the  installation 
of  either  electric  or  pneumatically  operated  systems.  The 
master   clock   and   relay  box   are   located   in   the   assistant 
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FIG.      17 — TWO-LAMP      COMBINATION      GAS      AND 
ELECTRIC  FIXTURE  NO.  502,  FOR  WORKROOMS 
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FIG.    21 — LIGHTING   FIXTURE    NO.    520, 
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on  one  side  was  found  to  meet  the  requirements  in  the  best 
manner  of  all  the  glassware  tried. 

Miscellaneous  Conduit  Systems 

In  addition  to  the  electric  lighting  and  motor  circuits 
which  have  been  described,  conduit  systems  have  been 
provided  to  accommodate  the  future  installation  of  tele- 
phones, clocks,  fire  alarms,  vault  protection,  call-bell  sys- 
tems, etc.  Provision  has  been  made  for  the  various  service 
companies  to  bring  their  conduit  and  wiring  into  the  build- 
ing under  the  main  steps  on  the  Eighth  Avenue  side,  where 
the  main  junction  boxes  for  telephone  and  telegraph  service 
are  installed. 

From  the  telephone  junction  box  the  main  line  feeder 
conduit    is   carried    directly    to    the    telephone    switchboard 


custodian's  room  on  the  second  floor  of  the  building.  From 
the  relay  box  the  conduits  are  run  to  the  various  portions 
of  the  building  where  secondary  clocks  are  to  be  located. 
The  arrangement  of  conduits  provides  for  not  more  than 
twelve  clock  outlets  to  be  placed  on  any  one  circuit.  In 
connection  with  this  system  there  will  be  provided  a  pro- 
gram clock  installed  in  the  first-floor  workroom  by  which 
the  various  signal  bells  used  in  controlling  mail  movements 
can  be  automatically  operated.  The  program  bell  conduits 
will  be  cross-connected  with  the  general  clock  system.  The 
master  clock  will  be  regulated  by  direct-wire  service  con- 
nection with  standard  Washington  time. 

Each  of  the  eight  fireproof  vaults  is  to  be  provided  with 
*  an  electric  protective  system,  connected  with  external  cir- 
cuits,   the   service    feeders   being   carried   to   the   assistant 
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custodian's  room,  in  which  will  be  located  the  various 
indicating  devices.  From  this  point  the  conduits  extend  to 
each  of  the  several  vaults.  In  order  to  avoid  having  live 
electric  wires  within  the  closed  vaults,  the  lighting  circuit 
is  arranged  as  follows:  A  plug  receptacle  is  located  on 
the  outside  of  each  vault  door  near  the  lock  side  of  the 
door  and  a  similar  receptacle  in  a  corresponding  position  on 


FIG.  23 VIEW  OF  ONE  OF  THE  NEW-TYPE  STEEL  NEWSPAPER- 
SEPARATING  JUGS  IN  BASEMENT,  SHOWING  ARRANGEMENT 
OF  THE  LIGHTING  FIXTURES  EQUIPPED  WITH  PRISMATIC 
REFLECTORS   AND    IOO-WATT   BOWL-FROSTED   TUNGSTEN    LAMPS 

the  inside  of  the  vault.  The  inner  receptacle  is  connected 
by  conduit  and  wire  to  the  lighting  outlets  in  the  roof  of 
the  vault.  To  secure  light  within  the  vault  the  two 
receptacles  are  connected  by  a  "jumper"  or  extension  cord. 


FIG.  24 — VIEW  OF  RAILWAY  MAIL  SERVICE  DIVISION  IN  THE 
BASEMENT  SHOWING  POUCH-RACK  DISTRIBUTION  CASES  AND 
LIGHTING  FIXTURES  ARRANGED  AS  IN  MAIL  CARS  J  IOO- 
WATT  BOWL-FROSTED  TUNGSTEN  LAMPS  BACKED  BY  PRIS- 
MATIC REFLECTORS 

1 0  close  the  vault  doors  the  extension  cord  must  be  re- 
moved, thus  removing  any  possible  fire  hazard  due  to  live 
wires. 

A  conduit  system  is  also  installed  for  call  bells  and  an- 
nunciators connecting  the  various  offices,  provision  being 
made  for  installing  buzzers  on  individual  desks  or  bells  on 
walls  as  may  be  required.     These  call-bell  systems  will  be 


installed  at  the  time  the  office  furniture  is  placed  in  posi- 
tion. 

It  is  important  that  the  United  States  Post  Office  railway 
and  mail  service  divisions,  which  have  quarters  in  this 
building,  be  kept  informed  regarding  the  arrival  and  dis- 
patch of  trains  operated  by  the  Pennsylvania  Railroad 
Company.  For  this  purpose  the  railroad  company  has 
already  installed  a  tele-autograph  apparatus  connected  with 
the  yardmaster's  office,  from  which  records  of  the  train 
service  are  dispatched  directly  into  the  post  office  and 
automatically  written  by  the  tele-autograph  in  plain  view 
of  the  Post  Office  employees.  This  system  is  to  be  ex- 
tended into  the  general  workroom  of  the  post  office.  Pro- 
vision has  also  been  made  for  the  installation  of  a  marine 
ticker,  whereby  full  information  will  be  furnished  to  the 
post  office  regarding  the  sailings  and  arrivals  of  the  steam- 
ships of  the  various  companies  in  New  York  Harbor. 

A  complete  system  of  conduit  is  provided  for  fire-alarm 
signals,  which  will  be  connected  with  the  New  York  City 


FIG.  25 THE  INTERIOR  OF  ONE  OF  THE  SKVENTY-THREE  THREE- 
WIRE  LIGHTING  DISTRIBUTION  TABLETS  OF  BLUE  VERMONT 
MARBLE  MOUNTED  IN  ONE-PIECE  STEEL  BOX  WITH  ADJUST- 
ABLE LUGS  FOR  ATTACH  MEN  I    OF  (  AS!  -IRON  OR  STEEL  FRONTS 

fire  department  system.  The  main  service  lines  entering 
the  building  are  carried  directly  to  an  indicator  box  in  the 
electric  switchboard  room,  and  from  this  point  the  conduit 
encircles  the  basement  and  is  connected  by  means  of  risers 
to  a  similar  conduit  encircling  the  super-attic  of  the  build- 
ing. The  alarm  boxes  are  located  in  the  various  corridors 
and  in  the  larger  workrooms  throughout  the  building.  Di- 
rectly over  each  alarm  box  an  alarm  gong  outlet  is  placed. 
A  fire  alarm  rung  at  any  point  will  cause  all  gongs  on  the 
system  to  ring  and  will  indicate,  in  the  switchboard  room 
in  the  basement  of  the  building,  the  location  of  the  box  at 
which  the  alarm  was  sent,  besides  transmitting  the  signal 
to  the  city  fire  department. 

For  the  purpose  of  identifying  the  various  outlets  and 
pull-boxes  on  the  several  conduit  systems,  the  interiors  of 
these  boxes  have  boon  painted  in  different  colors  as  fol- 
lows: Telephone  outlets,  blue;  clock  outlets,  green;  call- 
bell  outlets,  yellow:  vault-protection  outlets,  white:  fire- 
alarm  outlets,  red:  telegraph  outlets,  brown.  As  a  further 
means  of  identification,  the  covers  of  the  pull-boxes  are  to 
be  stamped  with  letters  indicating  the  service. 
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Electric  Fuse  Testing 

By  A.  A.  Somerville 

In  a  recent  set  of  experiments  the  author  had  oppor- 
tunity to  observe  and  consider  the  advantages  and  disad- 
vantages of  the  electric  fuse,  as  used  at  present.  During 
this  investigation  several  new  points  were  brought  out. 

Since  a  fuse  is  a  conductor  of  such  proportions  that  it 
will  melt  when  the  current  in  the  circuit  exceeds  a  certain 
prearranged  value  and  thus  protect  the  remainder  of  the 
circuit  from  the  harm  that  would  result  from  undue  over- 
load, it  will  be  appreciated  that  its  construction  may  be 
varied  quite  widely.  Patents  have  been  granted  on  such 
features  as  the  composition  of  fuse  metals,  shape  of  fuse 
wires  or  strips,  calibration  of  strips,  insulating  material  sur- 
rounding the  strips,  mounting  of  fuses  and  chemical  effects 
of  oxides  and  fluxes,  and  the  state  of  the  art  is  rather 
complicated,  thereby  tending  to  promote  involved  litigation 
in  patent  causes.  The  operation  of  fuses  has  been  in  many 
ways  unsatisfactory  ;  the  current  at  which  they  would  blow 
has  always  been  indefinite  and  liable  to  change  with  the 
age  of  the  fuse.  Generally  the  carrying  capacity  of  the 
fuse  increases  with  time,  because  repeated  annealing  renders 
the  fuse  metal  a  better  conductor.  However,  the  repeated 
heating  and  cooling  may  loosen  some  of  the  contacts, 
thereby  making  a  high-contact  resistance  which  will  be- 
come unduly  heated  and  thus  cause  the  fuse  to  blow  even 
when  the  current  is  below  the  normal  value.  In  spite  of 
their  faults  fuses  are  invaluable  for  the  protection  of  small 
circuits  where  the  cost  of  circuit-breakers  would  be  pro- 
hibitive. Most  wiring  rules  require  that  fuses  be  used  on 
every  pole  where  a  reduction  in  size  of  wire  takes  place 
and  in  each  branch  where  a  tap  is  made  off  a  main  line. 

Each  particular  type  of  fuse  has  its  own  place,  and  care 
must  be  taken  that  the  type  designed  for  each  class  of  work 
is  used  for  that  work  and  that  only.  For  instance,  the 
small  piece  of  copper  wire  connecting  two  terminals  is  the 
most  dangerous  fuse  that  can  be  used  for  ordinary  work, 
but  the  fact  remains  that  it  is  used  frequently  for  tem- 
porary repairs.  The  same  kind  of  copper  wire  several  feet 
in  length  is  found  to  be  the  safest  fuse  obtainable  for  a 
high-tension  transmission  line  and  is  used  in  such  work. 
Unless  the  wire  is  iong  the  arc  will  persist  under  high 
voltage  and  cause  damage.  The  long  wire  exposed  to  the 
air  or  slightly  covered  will  safely  carry  the  normal  load, 
and  when  fused  it  drops  away  entirely,  thereby  opening  up 
a  long  gap  and  effectually  breaking  the  arc  that  is  started. 

Cartridge  fuses  differ  from  the  preceding  in  that  the  fuse 
metal  is  surrounded  by  a  tube  of  insulating  material,  and 
this  tube  is  fitted  with  metal  caps  to  slip  into  terminal  re- 
ceptacles of  the  holder.  The  fuse  wire  is  soldered  or 
riveted  to  these  metal  caps.  It  is  this  class  of  fuse  that  is 
now  almost  universally  used  on  small  lighting  and  motor 
circuits,  and  it  was  upon  these  that  a  thorough  test  was 
made  by  the  author.  After  a  series  of  exhaustive  tests 
it  was  decided  that  almost  any  kind  of  wire  may  be  used 
as  a  fuse.  The  fusing  current  of  the  wire  depends  not 
only  on  the  metal  of  which  it  is  composed,  but  also  upon 
its  surroundings,  the  state  of  its  surface  and  other  factors. 
It  is  claimed  that  in  time  some  metals  become  coated  with 
an  oxide  and  that  this  holds  the  metal  in  place  like  a  pro- 
tective tube  or  sheath  even  after  the  metal  is  melted.  It 
was  to  determine  the  effect,  if  any,  of  this  film  of  oxide 
on  the  fuse  metal  that  the  following  experiment  was  at- 
tempted. 

The  Underwriters'  National  Electric  Association  has 
made  very  definite  rules  for  the  construction  of  fuses.  At 
a  voltage  of  from  o  to  250,  lines  carrying  from  61  amp  to 
100  amp  form  a  class  in  which  a  fuse  of  certain  dimen- 
sions must  be  used.  For  instance,  a  cartridge  fuse  having 
knife-blade  contacts  and  carrying  90  amp  at  a  voltage  of 
from  o  to  250  must  be  5%  in.  over  all  in  length.  The  dis- 
tance  between   contact   clips   must   be   4   in.,   the   width    of 


contact  clips  y%  in.,  the  thickness  of  blades  %  in.,  diameter 
of  tube  1  in.,  length  of  blades  1  in.  and  width  of  blades  Y/s, 
in.  The  fuse  cartridge  must  be  sufficiently  dust-tight  so 
that  lint  and  dust  cannot  collect  around  the  fuse  wire  and 
become  ignited  when  the  fuse  is  blown.  The  fusible  wire 
must  be  attached  to  the  cartridge  in  such  a  way  that  a 
thoroughly  good  connection  is  secured  and  so  as  to  make 
it  difficult  for  it  to  be  refilled  when  melted.  It  must  be 
classified  so  as  to  correspond  with  the  different  classes  of 
cut-out  blocks  and  so  designed  that  it  is  impossible  to  put 
a  fuse  of  one  class  into  a  cut-out  block  which  is  designed 
to  carry  any  current  for  which  a  fuse  of  a  higher  class 
would  be  required. 

The  fuses  must  be  so  constructed  that  with  the  sur- 
rounding atmosphere  at  a  temperature  of  74  deg.  Fahr.  they 
will  carry  indefinitely  a  current  10  per  cent  greater  than 
that  at  which  they  are  rated,  and  at  a  current  25  per  cent 
greater  than  the  normal  rating  they  will  open  the  circuit 
without  doing  injury  to  the  fuse  tube  or  terminals.  With 
a  current  50  per  cent  greater  than  the  rating  and  at  a  room 
temperature  of  75  deg.,  they  must,  starting  cold,  blow  in 
two  minutes.  The  temperature  of  the  exterior  of  the  fuse 
must  not  rise  more  than  125  deg.  Fahr.  above  that  of  the 
surrounding  air  when  the  fuse  is  carrying  the  current  for 
which  it  is  rated.  It  must  not  hold  an  arc  or  throw  out 
molten  metal  so  as  to  ignite  easily  inflammable  material 
on  or  near  the  cut-out,  when  only  one  fuse  is  blown  at  a 
time,  on  a  short-circuit,  at  a  voltage  for  which  the  fuse  is 
designed.  It  was  upon  this  class  of  fuses  that  the  tests 
spoken  of  were  carried  out. 

Zinc,  tin,  copper,  aluminum  and  magnesium  were  the 
materials  examined,  and  three  insulating  materials  were 
tried  around  the  fuse  wire,  namely,  manganese  dioxide, 
slaked  lime  and  borax.  From  the  observation  made  the  fol- 
lowing conclusions  were  drawn :  Any  metal  may  be  used  as 
a  fuse  strip,  and  if  conditions  are  properly  adjusted  the 
fuse  will  blow  at  a  fairly  definite  overload  and  make  a 
sharp,  clean  break  in  the  circuit.  The  factors  that  produce 
ideal  conditions  differ  with  the  various  metals,  but  the 
controlling  features  are  relative  values  of  length,  width 
and  thickness  of  the  strip,  together  with  the  amount  and 
kind  of  insulating  powder  surrounding  it. 

All  metals  make  equally  clean  breaks  when  properly  ad- 
justed. However,  it  is  slightly  easier  to  work  with  the 
metals  having  the  lower  melting  points,  as  the  thermal  in- 
sulation is  not  such  an  important  feature. 

The  character  of  the  insulating  powders  used  around 
the  fuse  wire  is  without  effect  except  in  a  thermal  way, 
and  the  rate  at  which  the  powders  radiate  heat  from  the 
fuse  wire  determines  its  capacity.  The  chemical  effect,  if 
any,  on  the  fuse  wire  is  negligible. 

The  load  or  current  that  a  fuse  will  carry  depends  upon 
the  melting  point  of  the  metal  used,  the  cross-section,  shape 
and  length  of  the  conductor,  size  of  the  terminal  plugs  and 
contents  of  the  casing,  should  there  be  any,  surrounding 
the  fuse  metal. 

The  carrying  capacity  of  a  fuse  varies  with  the  cross- 
sectional  area  and  inversely  as  the  length,  on  account  of 
the  variation  in  temperature  gradient  in  the  fuse.  The 
carrying  capacity  increases  directly  as  the  size  of  the 
copper  terminals,  since  they  conduct  the  heat  away  ;  directly 
as  the  increase  in  melting  point  of  one  material  over  an- 
other, and  as  a  function  of  the  thermal  conducting  power 
of  the  powdered  material  surrounding  the  fuse  metal. 

Lastly,  fuses  at  their  best  are  very  unreliable  and  no 
two  fuses  except  by  chance  will  operate  in  the  same  way. 
If  a  dozen  fuses  supposed  to  be  alike  are  blown  under  the 
same  conditions,  the  deviation  in.  time  required  to  blow 
will  usually  be  25  per  cent  of  the  average.  It  may  be  said 
that  the  unreliability  of  the  fuse  with  respect  to  the  time- 
limit  specification  is  its  chief  bad  feature.  Although  the 
advance  made  in  the  manufacture  of  fuses  has  been  very 
marked  recently,  there  is  yet  ample  room  for  improvement. 
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Wireless-Telegraph  Station  at  Fort  Myer,  Va. 

By  D.  H.  Tuck  and  M.  B.  Hodgson 
Until  recently  the  United  States  and  Italy  were  "the  only 
ones   among   the   important   nations   that   had   not    installed 
government   coastal   wireless-telegraphy    stations    for   com- 
municating with  the  merchant  marine.    Although  a  number 


FIG.    I WIRELESS    STATION,    FORT    MYER 

of  private  commercial  stations  had  been  established  in  this 
country,  these,  being  operated  with  the  idea  of  business 
gain,  served  merely  as  news  channels  for  incoming  and 
outgoing  steamers  and  rarely  performed  the  functions  of  a 
distributer  of  general  items  such  as  storm  warnings,  etc., 
except  by  special  contract.  Owing  to  commercial  jealousy, 
little  was  attempted  along  co-operative  lines,  each  company 
using  its  own  system  and  being  free  to  transmit  and  receive 
as  it  pleased.  The  few  stations  operated  by  the  federal 
government  confined  themselves  strictly  to  military  and 
naval   uses. 

It  was  to  meet  this  lack  of  co-operation  that  the  United 
States  government,  through  the  Navy  Department,  installed 
the  new  wireless-telegraph  station  at  Fort  Myer,  Va. 
While  primarily  a  distributing  center  for  naval  orders,  the 
equipment  and  facilities  of  an  experimental  station  have 
been  included,  thus,  with  the  practical  working  equipment, 
making  the  station  valuable  as  a  laboratory  for  developing 
and  testing  new  apparatus.  With  the  coastal  stations,  the 
Fort  Myer  plant  will  also  form  a  bulletin-distributing- 
bureau.  At  a  prearranged  time  each  day  news  bulletins  will 
be  sent  out,  giving  the  bearings  of  ships,  derelicts  and  ice- 
bergs reported,  together  with  storm  warnings,  etc.  Indi- 
vidual reports  of  maritime  interest  will  also  be  reci 
and  transmitted. 

The  new  station  is  situated  just  outside  the  city  of  Wash- 
ington, D.  C,  among  the  Virginia  hills.  150  ft.  above 
sea  level.  The  entire  plant,  comprising  the  laboratory  and 
three  great  towers,  occupies  a  federal  reservation  of 
five  acres.  It  was  designed  and  built  under  tin-  supervision 
of  the  Bureau  of  Yards  and  Docks  of  the  Navy  Depart- 
ment, the  Baltimore  Bridge  Company  having  obtained  the 
contract  for  erecting  the  three  towers  and  the  National 
Electric  Signaling  Company,  Pittsburgh,  Pa.,  supplying 
special  apparatus. 

The  three  towers  are  located  at  the  angles  of  an  isosceles 
triangle,  the  two  smaller  450-ft.  towers  being  identical, 
125  ft.  square  at  the  base  and  tapering  to  15  ft.  square  at 
the  top.  The  main  600-ft.  tower  is  150  ft.  square  at  the 
base  and  tapers  to  15  ft.  square  at  the  top.     All  three  are 


of  the  same  general  type  of  construction,  being  built  up 
of  box  girders  whose  angles  are  of  yi-in.  steel  reinforced 
with  ^js-in.  plates.  The  platforms  at  the  top  are  reached 
by  zigzag  ladders  arranged  with  convenient  landings. 
Each  of  the  four  uprights  of  the  towers  is  embedded  in  a 
mass  of  concrete  10  ft.  square  and  reaching  into  the  earth 
a  distance  of  12  ft.  to  a  sub-foundation  composed  of  rock 
and   clay. 

I  lie  entire  structures  are  insulated  from  the  ground  by 
marble  washers  waterproofed  with  varnish.  One  of  these 
pedestals  is  shown  in  Fig.  2.  The  precaution  of  insulating 
the  bases  was  taken  since  there  seemed  to  be  no  reliable 
data  concerning  the  possible  effects  on  signaling  devices  of 
large  electrical  capacities  like  those  of  the  towers.  The 
towers  are,  however,  connected  by  ground  wires  and  dis- 
connecting switches,  so  that  experimental  data  of  this  kind 
may  be  obtained  in  the  future. 

The  building  in  connection  with  the  statiun  was  designed 
to  meet  the  requirements  of  a  modern  radio-telegraph  plant 
including  well-equipped  research  and  testing  laboratories. 
Space  has  also  been  included  for  a  machine  shop  and  for 
dormitories  for  the  employees.  On  the  first  floor,  occupying 
a  space  of  about  2400  sq.  ft.,  is  the  generating  room. 
At  present  25-cycle,  6600-volt,  three-phase  electrical  energy, 
supplied  by  a  local  central-station  company,  is  stepped  down 
to  220  volts  to  operate  a  200  hp  Westinghouse  synchronous 
motor  running  at  500  r.p.m.  and  belt-connected  to  a  220- 
volt,  500-cycle  Westinghouse  alternator  which  operates  at 
1250  r.p.m.  The  motor  is  separately  excited  by  a  General 
Electric  direct-current  generator,  which  is  also  used  as  a 
source  of  energy  for  auxiliary  apparatus. 

The  output  of  the  high-frequency  alternator  is  for  trans- 
mitting purposes  stepped  up  to  a  working  pressure  of  25,000 
volts.  The  revolving  spark-gap  employed  consists  of  a 
4-ft.  wheel  whose  fifty  terminals,  corresponding  to  the  fifty 
poles  of  the  generator,  give  1000  discharges  per  second. 
The  pole  spokes  are  of  '.-in.  copper,  8  in.  in  length.  Bc- 
cause  of  the  high  centrifugal  forces  which  the  fastenings 
must  withstand,  life  and  apparatus  in  the  vicinity  are  safe- 


no.    2 — ONE   OF   THE   TOWER    PEDESTALS 

guarded  against  possible  flying  spokes  by  a  12-in.  beam  in 
lane  of  the  wheel.  The  minimum  spark-gap  is  1/64-in., 
bul  owing  to  the  high  potential  the  air  breaks  down  about 
3  in,  ahead  of  and  behind  the  small  gap  discharge.  A  con- 
stant electrostatic  capacity  is  provided,  consisting  of  a 
bank  of  nine  condensers  in  parallel,  each  having  a  rating 
se  condensers  .ire  made  up  of  steel  plates 
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set  in  steel  cylinders  and  all  air-insulated  at  a  pressure  of 
300  lb.  per  square  inch.  The  wave  transmitted  can  be 
varied  by  means  of  three  variable  inductance  units.  These 
inductances,  together  with  the  condensers,  are  the  ones 
formerly  used  by  the  Fessenden  station  at  Brant  Rock, 
Mass.  The  signaling  contacts  are  manipulated  from  the 
operating  room  by  relays,  a  variable  resistance  of  220  ohms 


FIG.    3 — PLAN    OF   STATION    AND    CIRCUITS 

being  shunted  across  the  contact  points  on  the  low-voltage 
side  to  prevent  excessive  arcing  at  the  contacts.  The 
ground  wires,  which  are  led  out  through  the  basement, 
terminate  in  60,000  ft.  of  bare  copper  wire  laid  in  trenches 
between  the  towers.  The  sending  wires  connecting  to  the 
aerials  are  led  out  through  a  heavily  insulated  window 
pane,  1  in.  thick,  to  the  distributing  pole,  which  is  shown 
in  Fig.  5. 

At  this  ingenious  device  terminate  the  wires  from  the 
generator,  controlled  by  the  sending  key,  the  line  to  the 
detector,  and  a  third  wire  which  is  well  grounded.  The 
transmitting  and  detector  wires  are  extra-insulated  from 
their  wire  supports  by  composition  strain  insulators  and 
from  the  posts  by  large  double-petticoat  porcelain  insu- 
lators. The  terminals  of  these  three  wires  form  the  con- 
tacts of  a  three-point  switch  controlled  from  the  operating 


FIG.    4. — CONSTRUCTION    OF    AERIALS 

room  by  a  system  of  chains  and  pulleys.  The  movable 
switch  arm  leads  to  the  aerial  wires.  A  double-throw, 
single-pole  switch  is  placed  in  the  detector  side  of  the  line. 
With  this  switch  arrangement  it  is  evident  that  the  opera- 
tor can  at  will  close  the  circuit  for  receiving  messages^ 
change  over  for  sending,  or  ground  the  entire  system,  as  in 
time  of  storms. 


The  wires  are  run  to  the  aerial  spreaders  as  shown  in 
Fig.  4.  These  spreaders  are  built  of  2.5-in.  galvanized-iron 
pipe,  reinforced  with  J-g-in.  strapping  of  galvanized  steel. 
They  measure  88  ft.  in  length  and  are  square  in  section, 
increasing  to  3  ft.  at  the  widest  part.  The  weight  of 
spreaders  and  wires  is  supported  by  a  bridle  of  15  5/16-in. 
galvanized-steel  cables,  connected  to  the  pipe  by  turn- 
buckles  and  terminating  at  the  top  in  a  10-in.  steel  ring. 
The  aerial  wires  proper,  comprising  twenty-three  phosphor- 
bronze  stranded  cables,  y$-in.  diameter,  are  soldered  both 
to  the  iron  pipe  and  to  the  bridle.  These  bridles  are  sup- 
ported and  insulated  from  the  trusses  at  the  top  of  the 
towers  by  ten  10-in.  buck  links. 

The  connections  between  aerials  are  made  by  "cages." 
each  cage  containing  twenty-three  phosphor-bronze  wires 
soldered  to  the  bridles  of  the  spreaders.  Connections, 
therefore,  are  not  dependent  at  any  point  on  one  strand  or 
cable.  The  wires  between  the  600-fl.  main  tower  and  the 
two  450-ft.  towers  are  about  400  ft.  in  length,  and  those 
between  the  two  smaller  towers  300  ft.  Forty  feet  is 
allowed  in  each  span  for  sag.  From  needle-point  tests, 
which  showed  a  spark-length  of  11  in.,  it  has  been  esti- 
mated that  a  potential  of  150,000  volts  is  obtained  at  the 
topmost  point  of  the  antennas.  A  cloth  sack  blown  from 
the  top  of  one  of  the  towers  landed  on  an  aerial  and  in- 
stantly burst  into  flame. 

When  complete  the  generating  room  will  also  include  an 


t  To  Aer 


To  Detector 


FIG.    5 ARRANGEMENT    OF    SWITCHES    ON    DISTRIBUTING    POLE 

internal-combustion-engine  isolated  plant.  When  this  source 
of  energy  is  installed  it  is  hoped  to  do  away  with  the  some- 
what elaborate  spark-controlling  system  now  used.  Several 
small  motor-generator  sets  will  also  be  available  for  the 
lighting  and  storage-battery  systems,  and  for  furnishing 
25-cycle,  40-cycle  and  60-cycle  energy  for  experimental 
purposes.  From  the  storage  battery  emfs  of  from  1  volt 
to  250  volts  will  be  available.  Provision  has  also  been 
made  in  this  building  for  testing  complete  generating  sets 
for  government  stations. 

Up  to  the  present  time  the  twin  Marconi  stations  at 
Glace  Bay,  Canada,  and  Clifden,  Ireland,  have  represented 
the  highest  development  in  the  wireless  field.  These  two 
stations,  with  towers  450  ft.  high,  have  intercommunicated 
for  some  time.  There  is  also  a  German  station  at  Nauen 
with   a  450-ft.   mast. 

Officials  of  the  new  Fort  Myer  station  hope  to  obtain, 
when  working  at  full  range,  a  maximum  distance  of  3000 
to  4000  miles.  Already  communication  has  been  established 
with  the  Marconi  station  at  Glace  Bay  and  with  the  naval 
station  at  Key  West,  Fla.,  and  time  signals  have  been 
picked  up  from  the  station  established  in  the  Eiffel  Tower 
at  Paris,  France. 
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Central  Station  Management 


Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among:  Successful  Utilities 


Delivering  Coal  with  Electric  Trucks 

Coal  companies  in  the  larger  cities  are  increasing  and 
repeating  their  orders  for  electric  trucks  for  delivery  pur- 
poses, for  the  experience  of  the  past  with  these  battery- 
driven  wagons  has  proved  them  cheaper  and  far  more  re- 
liable than  gasoline  cars  or  any  animal  motive  power.  Coal 
deliveries  are  mostly  city  runs  and  hence  fall  within  the 
approved  province  of  the  electric  vehicle.  The  weather 
conditions  of  snow,  ice  and  sleet  are  likely  to  be  at  their 
worst  when  coal  delivery  service  is  most  needed,  so  the 
electric  truck  again  scores  with  its  superior  dependability 
despite  any  weather. 

One  coal  company  which,  according  to  the  monthly  vehicle 
publication  of  the  Denver  Gas  &  Electric  Company,  has  had 
exceptional  opportunity  for  studying  its  electric  delivery 
service  employs  a  car  which  hauled  435  tons  of  coal  in  one 


members  mutual  aid  and  assistance  in  case  of  sickness, 
accident  or  death.  It  is  to  be  conducted  for  the  sole  benefit 
of  its  members  and  not  for  profit.  The  Bulletin  will  be 
published  monthly  and  is  edited  by  Mr.  L.  C.  Davis,-  publicity 
agent  of  the  sales  department,  who,  among  other  things, 
contributed  to  the  first  issue  an  original  poem  entitled 
"When  Franklin  Flew  His  Kite."  Mr.  Edison  sent  a  letter 
saying  that  he  was  in  sympathy  with  the  object  of  the 
publication. 


Spectacular  Central-Station  Exhibit  in  Denver 

Following  its  industrial  exhibit,  described  and  illustrated 
in  the  Electrical  World  of  Dec.  21,  page  1321,  the  Denver 
Gas  &  Electric  Light  Company  made  an  exhibit  of  a  more 
spectacular  nature  during  the  recent  holiday  season.     The 


PANORAMA    OF    DENVER     CENTRAL-STATION     EXHIBIT 


month.  This  was  a  daily  average  of  365,624  lb.,  or  18.3 
tons.  The  largest  number  of  pounds  of  coal  hauled  in  a 
single  day  by  the  truck  amounted  to  44,300  lb.,  the  equiva- 
lent of  22.1  tons.  It  covered  63  miles  in  a  d"ay  and  the  rec- 
ord number  of  trips  was  seven.  The  truck  was  in  service 
229  hours,  but  it  was  engaged  in  hauling  only  126  hours, 
103  hours  being  required  to  load  and  unload  it.  The  total 
mileage  for  the  machine  for  the  whole  month  was  1005 
miles.  Tt  took  119  trips,  averaging  8'/.  miles  each,  to  accom- 
plish that  distance. 


Union  Electric  Bulletin  a  1913  Youngster 

Dated  January,  1913,  the  first  number  of  the  Union  Elec- 
tric Bulletin  has  made  its  appearance.  This  is  a  magazine 
published  by  the  Union  Electric  Light  &  Power  Company 
Section  of  the  National  Electric  Light  Association  in  St. 
Louis.  The  first  issue  contains  an  interesting  budget  of 
news  and  gossip  relating  to  company  affairs.  Mr.  A.  C. 
Einstein,  the  vice-president  of  the  company,  contributes  the 
foreword  in  the  shape  of  a  New  Year's  greeting.  Possibly 
the  most  important  article  is  an  outline  of  the  plans  of  the 
new  Employees'  Mutual  Benefit  Association  of  the  com- 
pany.    The  object  of  this   association   is  to   furnish  to  its 


display  was  installed  in  the  company's  headquarters  build- 
ing at  900  Fifteenth  Street,  and  the  accompanying  illustra- 
tion is  a  reproduction  of  a  panoramic  photograph.  The 
exhibit  was  very  successful  and  aroused  a  great  deal  of 
interest  in  Denver  and  nearby  cities  and  towns.  \11 
classes  of  people  came  in  to  see  it.  Although  a  conspicu- 
ous popular  attraction,  scientific  men  and  engineers  did 
not  disdain  to  witness  and  explain  the  various  experiments 
carried  out.  There  were  a  singing  are.  a  1,000,000- 
volt  Tesla  coil  and  a  "wireless''  electric  lamp  which  was 
lighted  in  a  bowl  of  water.  The  climbing  arc  also  proved 
terest.     This  was  built  for  wit  ses,  and  the 

transformer  used  was  wound  for  20.000  volts  secondary. 
An  X-ray  machine  was  one  of  the  attractions  and  re- 
sulted in  the  sale  of  a  similar  machine  to  a  local  physician. 
Indeed,  while  the  primary  object  of  the  exhibit  was  to 
foster  the  flat-rate  propositions  and  window  and  sign- 
lighting  activities  of  the  company,  it  is  felt  that  the  show 
has  had  a  beneficial  effect  in  several  other  directions. 

One  of  the  conspicuous  features  of  the  display  was  the 
mountain  scene  in  miniature  shown  in  the  middle  of  the 
accompanying  picture.  This  model  represents  the  vicinity 
oi  James  Teak  and  the  proposed  Moffat  Tunnel.  It  was 
quite   true    to   life   and    proved    a   popular    attraction.      A 
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waterfall  formed  a  realistic  feature  of  the  hydroelectric 
equipment  in  the  "mountains,"  and  many  of  the  visitors 
could  not  understand  where  the  water  came  from.  A  con- 
cealed tank  was  provided,  and  by  means  of  an  electrically 
driven  pump  the  same  water  was  used  continuously.  At 
the  right  of  the  picture  is  shown  a  booth  in  which  was  ex- 
hibited an  excellent  collection  of  artistic  lighting  fixtures, 
lamps  and  shades. 


A  Practical  Farmer  in  Praise  of  Electricity 

Mr.  W.  H.  Brown,  manager  of  the  Red  River  Power 
Company  of  Grand  Forks,  N.  D.,  received  a  letter  recently 
from  Mr.  J.  D.  Bacon,  a  farmer  residing  near  Grand  Forks, 
who  uses  electrical  energy  on  his  farm.  Mr.  Bacon  wrote : 
"In  answer  to  your  question  regarding  electric  energy  on 
the  farm,  I  will  say  that  we  hardly  know  how  to  get  along 
without  it  since  becoming  used  to  such  a  convenience.  For 
threshing  and  ensilage  cutting  we  are  so  much  better  pleased 
with  it  than  with  gasoline  or  steam  that  it  is  hard  to  com- 
pare them,  and,  besides  the  great  convenience,  the  expense 
is  considerably  less  than  with  either  of  the  others.  If 
farmers  in  general  could  realize  what  a  snap  it  is  to  have 
power  that  can  be  used  simply  by  turning  it  on,  no  matter 
what  the  weather  is,  they  would  certainly  begin  to  co-oper- 
ate with  one  another  and  have  lines  put  in." 


Central-Station  Growth  at  Salt  Lake  City 

Records  kept  by  the  commercial  department  of  the  Utah 
Light  &  Railway  Company  of  Salt  Lake  City  show  that 
1500  new  houses  have  been  built  and  connected  to  the  com- 
pany's lines  during  the  year  just  closed.  In  addition  about 
100  vacant  houses  have  been  connected  during  the  year, 
making  a  total  increase  of  about  1600  customers  during 
1912.  This  growth  represents  nearly  10  per  cent  increase 
in  the  number  of  residence  customers. 

During  November,  1912,  the  Salt  Lake  company  tested 
1610  customers'  meters  with  the  following  results:  Meters 
fast,  31,  or  1.9  per  cent;  meters  slow,  76,  or  4.7  per  cent; 
meters  correct,  1503,  or  93.4  per  cent.  These  results  corre- 
spond closely  with  the  results  which  had  been  reported  in 
Salt  Lake  City  for  previous  months. 


engines  operate  at  125  lb.  boiler  pressure,  exhausting  into 
a  vacuum  of  22  in.  The  ammonia  condenser  consists  of 
eighteen  coils  of  1.25-in.  and  2-in.  pipe,  twelve  pipes  high 
and  19  ft.  long,  and  is  supplied  from  the  city  mains  in  con- 
junction with  the  water  from  the  surface  wells  on  the 
premises.  This  water  after  leaving  the  condenser  passes 
through  the  steam  condenser  and  thence  to  the  sewer,  as  no 
cooling  tower  is  provided.  The  brine  cooler  is  equipped 
with  ten  coils  of  2-in.  and  3-in.  pipe  18  ft.  long  and  four- 
teen pipes  high,  arranged  in  two  banks,  the  brine  being 
stored  in  a  24-ft.  by  10-ft.  by  8-ft.  tank.  It  is  forced 
through  the  cooler  and  floor  piping  by  two  Gould  triplex 
double-acting  8^2-in.  by  10-in.  pumps  driven  through  gear- 
ing from  a  line  shaft  run  by  an  8-in.  by  10-in.  horizontal 
engine.  The  brine  for  the  curling  rink  is  supplied  by  a 
duplex  double-acting  pump  having  a  capacity  of  150  gal. 
per  minute.  The  steam  for  heating  the  building  is  taken 
from  the  boiler  through  a  reducing  valve,  the  indirect  sys- 
tem being  used,  in  which  air  is  drawn  in  over  steam  coils 
by  a  fan  run  by  a  15-hp  motor.  A  similar  motor  and  fan 
are  used  to  exhaust  the  vitiated  air  from  the  building.  The 
brine  in  this  plant  is  composed  of  a  solution  of  calcium 
chloride  and  water,  having  a  specific  gravity  of  1.185.  It 
passes  through  the  floor  piping  of  the  rink  at  a  temperature 
of  about  14  deg.  Fahr.,  returning  to  the  tank  at  about 
16  deg.  Fahr.,  after  which  it  is  forced  by  the  pumps  into 
the  cooler. 

Methods   of  Test 

An  extensive  test  was  run  upon  the  plant  to  determine 
its  power  requirements.  The  boiler  feed  was  measured  by 
a  calibrated  water  meter  inserted  in  the  bypass  of  the  feed 
line.  The  returns  from  the  heating  system  and  the  engine 
condensate  were  weighed  in  tanks.  Cooling  water  for  the 
condensers  was  determined  by  subtracting  from  the  meter 


Analysis  of  Costs  in  a  Refrigerating  Plant 

In  the  following  paragraphs  are  given  the  results  of  a 
-cost  analysis  of  the  refrigerating  plant  serving  a  large 
skating-rink  establishment,  together  with  suggestions  as  to 
the  relative  economy  of  steam  and  electric  operation  and 
possible  betterments.  The  installation  provides  two  ice 
surfaces  for  public  use,  one  of  22,000  sq.  ft.  for  skating 
and  one  of  5700  sq.  ft.  for  curling.  The  rink  floors  are 
covered  with  1.25-in.  iron  pipe,  laid  4.75  in.  apart,  center 
to  center,  and  embedded  in  gravel  to  the  tops  of  the  pipes. 
The  latter  are  connected  to  headers  which  run  along  each 
side  of  the  rink.  Cold  brine  is  circulated  through  the  pipes, 
and  the  latter  are  divided  into  sections  of  eight  each,  to 
permit  easy  disconnection  and  repairs.  There  is  55,860 
linear  ft.  of  pipe  in  the  larger  rink  and  13,707  ft.  in  the 
curling  rink.  The  ice  surface  is  built  up  by  spraying  the 
pipes  with  water,  the  ice  being  kept  at  a  thickness  of  from 
1.5  in.  to  2  in.  above  the  pipes. 

The  refrigerating  plant  is  of  the  compression  type  and 
consists  of  one  400-hp  boiler  with  feed  pump  and  auxilia- 
ries, two  16-in.  by  30-in.  by  24-in.  single-acting  York  com- 
pressors driven  by  Corliss  cross-compound  steam  engines, 
an  ammonia  condenser,  a  brine  cooler,  pumps  and  tanks.. 
The  feed  water  passes  through  an  exhaust-steam  heater  of 
500-hp  capacity,  leaving  it  at  90  deg.  C.     The  compressor 
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TOTAL   LOAD   CURVE 

measuring  the  total  water  used  in  the  plant  the  water  taken 
by  the  boiler  plus  a  constant  quantity  credited  to  leakage. 
The  latter  was  determined  by  a  run  made  with  only  the 
boiler-feed  pump  working,  so  that  the  difference  between 
the  main  meter  and  the  boiler-feed  meter  gave  the  leakage 
loss.  Coal  was  weighed  in  the  usual  manner  in  barrows, 
and  the  power  developed  by  engines  and  compressors  was 
determined  by  indicator  cards.  The  power  taken  by  motors 
and  lamps  was  separately  metered. 

In  order  that  the  engines  and  compressors  might  be  in- 
dicated it  was  necessary  to  make  eight  offset  arms.  At  the 
beginning  of  the  test  great  difficulty  was  encountered  by  the 
winding  of  the  indicator  strings  of  the  ammonia  cylinders 
around  the  offset  arms.  As  a  platform  intervened  between 
the  indicator  and  the  offset,  it  was  impossible  to  clear  the 
cords  before  taking  the  cards.  To  prevent  this  trouble  the 
end  of  a  long  piece  of  elastic  was  attached  to  the  cord, 
the  other  being  fastened  to  the  ceiling  at  a  point  directly 
above  the  indicator. 

The  accompanying  total  load  curve  was  obtained  by  add- 
ing together  the  power  in  kilowatts  necessary  to  drive  the 
ammonia  cylinders  and  brine  pumps  and  the  electrical  input 
as  calculated  from  the  wattmeters,  plotting  the  total  in  fif- 
teen-minute periods.  The  total  power  demand  of  the  instal- 
lation varied  in  twenty-four  hours  from  27  kw  to  121  kw. 

The  cost  of  operating  the  plant  per  day  by  steam  power 
was  determined  to  be  $94.39,  itemized  as  follows:  Elec- 
tricity  for  lighting  and  ventilation   service.  $11.55;  water, 
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$23.85;  coal,  $24.54;  oil  and  waste,  15  cents;  attendance, 
$16;  insurance,  75  cents;  depreciation,  $9.05;  taxes,  $2.47; 
interest,  $6.03 ;  total  cost  per  day,  $94.39.  , 

The  energy  consumption  for  lighting  service  every  twen- 
ty-four hours  was  135  kw-hr.,  and  for  motors  driving  fans 
27.3  kw-hr.,  the  maximum  demand  being  33.6  kw  for  these 
services.  The  cost  of  electricity  for  lighting  and  ventila- 
tion therefore  averaged  6.8  cents  per  kw-hr.  There  was 
fired  12,270  lb.  of  coal  every  twenty-four  hours,  at  a  cost 
of  $4  per  ton.  The  water  consumption  was  18,377  cu-  Ir-  Per 
clay,  the  boiler  using  69  cu.  ft.  per  hour,  the  leakage  being 
88.1  cu.  ft.  and  the  condensing  requirements  607.9  cu.  ft.  per 
hour.  An  allowance  of  0.5  per  cent  per  annum  was  made 
for  insurance,  interest  being  taken  at  4  per  cent  and  taxes 
at  $16.40  per  $1,000.  The  investment  cost  of  the  plant  was 
$55,000,  and  the  load-factor  on  a  twenty-four-hour  run  was 
50  per  cent,  the  average  peak  for  one  hour  being  110.8 
kw  maximum.  The  instantaneous  load-factor  was  45.8  per 
cent,  figuring  on  the  extreme  peak  of  121.1  kw. 

Estimated  Cost  of  Electric  Drive 

A  careful  study  of  the  plant  indicated  that  it  furnished 
a  highly  desirable  load  from  the  central-station  standpoint, 
provided  off-peak  rates  could  be  applied.  It  is  estimated 
that  electric  service  can  be  installed  successfully  if  a  net 
average  rate  of  about  2  cents  per  kw-hr.  is  applied  on  an 
off-peak  arrangement  by  which  the  installation  will  take 
only  energy  for  lighting  and  ventilation  from  the  supply 
mains  during  the  peak  itself. 

It  was  determined  that  in  case  electrical  operation 
should  be  provided  a  26-hp  steam  boiler  42  in.  in  diameter 
and  12  ft.  long,  containing  forty-five  tubes,  would  suffice 
for  heating  the  incoming  air.  The  cost  of  this  boiler  was 
estimated  at  $386.  Steam  is  supplied  for  air  heating  at  3-lb. 
pressure.  Constant-speed  motors  are  required  for  driving 
the  ammonia  compressors,  and  two  100-hp  outfits  of  the 
direct-current  type,  with  a  speed  rating  of  575  r.p.m.,  were 
determined  for  this  service.  Only  one  of  the  two  com- 
pressors is  required  to  keep  the  surface  of  the  rink  frozen, 
permitting  substantially  full-load  operation  of  the  motor 
and  consequent  maintenance  of  high  economy.  For  driv- 
ing the  brine  pumps,  whose  speed  is  varied  from  time  to 
time,  a  cumulative  compound-wound  motor  of  25  hp  was 
advised. 

The  following  items  are  used  in  figuring  the  invest- 
ment for  electric  operation.  First  is  shown  the  cost  of 
steam  equipment  not  necessary  for  electric  service,  and  this 
total,  $28,275,  gives,  when  subtracted  from  the  original  in- 
vestment of  $55,000,  the  cost  of  equipment  essential  to 
either  plant.  To  this  last  is  added  the  cost  of  equipment 
for  purely  electrical  operation,  or  approximately  $42,000, 
which  is  the  total  upon  which  fixed  charges  must  be  met  in 
running  the  plant  by  electricity.  The  figures  are :  Engines 
and  compressors,  $18,150;  brine  pump  engine.  $700:  boiler. 
$6,000;  boiler-feed  pump,  $425;  feed-water  heater,  $400; 
dry  vacuum  pump  and  steam  condenser,  $1,600;  boiler- 
room  piping,  $i,ooo;  total,  $28,275.  New  equipment  re 
quired  with  electrical  operation:  Two  compressors. 
$12,000;  two  100-hp  motors,  $2,084;  one  compound  motor, 
25  hp,  $417;  boiler  for  heating  system,  $386;  erection  of 
heating  boiler,  $75;  belts  and  motor  installation,  $100;  por- 
tion of  old  investment  retained,  $26,725;  total  investment 
for  electric  drive,  $41,787. 

This  is  based  on  the  assumption  that  the  full  initial  cost 
of  the  steam  equipment  not  needed  with  electric  driving 
could  be  returned,  but  as  a  shrinkage  is  almost  inevitable 
in  the  sale  of  second-hand  apparatus,  an  allowance  of  only 
50  per  cent  of  the  original  cost  of  steam  plant  discarded 
was  made.  On  this  assumption  there  would  have  to  be 
added  to  the  investment  for  electric  drive  about  $14,1 
which  would  presumably  be  lost  in  the  sale  of  the  steam 
equipment,  making  a  total  of  about  $56,000  upon  which 
fixed  charges  must  be  paid.     These  were  taken  as  5   per 


cent  interest,  6  per  cent  depreciation  and  repairs  and  2  per 
cent  insurance  and  taxes,  or  a  total  of  13  per  cent,  the 
total  overhead  expense  on  this  basis  of  the  electrical  in- 
stallation was  found  to  be  $7,280  per  year,  or,  roughi . 
per  day.  The  estimated  cost  of  operation  by  electricity 
was  as  follows  per  diem:  Flectrical  energy,  1330  kw-hr.  at 
2  cents  net  (off-peak),  $26.60;  coal  for  heating,  $3.3]  ; 
water,  $22.06;  oil  and  waste,  15  cents;  labor,  $9.23;  total, 
$61.35;  nxed  charges  per  day,  $20;  approximate  total  cost 
of  electrical  operation,  $81.35. 

The  cost  of  attendance  is  found  to  be  greatly  reduced, 
as  the  analysis  shows,  with  the  use  of  electric  service. 
Under  steam-operation  conditions  the  plant  runs  with  two 
.shifts,  having  an  engineer  and  fireman  at  night  and  a  helper 
in  the  daytime,  a  chief  engineer  being  in  charge  of  the 
entire  plant.  The  survey  indicated,  however,  that  with 
the  electric  drive  only  a  chief  engineer  and  helper  would 
be  necessary  during  the  daytime,  with  an  electrician  at 
night.  It  also  appeared  that  the  peak  load  could  be  shifted 
to  early  afternoon  with  electric  driving  by  frei 
thick  coat  of  ice  after  the  morning  hours  and  planing  it 
down  before  the  evening  opening  instead  of  freezing  it 
again.  By  driving  the  compressors  hard  just  befov 
peak  load  comes  upon  the  central  station  the  brine  may  be 
cooled  sufficiently  to  keep  the  ice  surfaces  in  good  condi- 
tion until  the  peak  is  passed.  It  appeared  that  the  installa- 
tion of  a  cooling  tower  would  be  desirable  in  the  plant. 
The  cost  of  this  was  estimated  at  $1,500,  and  it  was  figured 
that  the  saving  in  water  would  pay  for  the  tower  within 
three  months,  regardless  of  whether  steam  or  electric 
were  used.  At  the  time  of  the  test  the  engine  valves  in  the 
compressor  units  were  poorly  adjusted.  Proper  setting  of 
these  would  improve  the  economy  of  the  plant  under  steam- 
driven  conditions,  but  the  survey  indicated  that  the  total 
cost  of  operation  by  electricity  would  probably  fall  well 
within  that  possible  by  steam. 


A  New  Year's  Window  Exhibit 

The  new  and  the  old  were  appropriately  represented  in  a 
novel  window  display  exhibited  during  the  first  week  of 
1913  at  the  offices  of  the  Kentucky  Electric  Company,  Louis- 
ville, Ky.  The  infant  "1913"  was  shown  in  an  old-fash- 
ioned hooded  cradle  rocked  by  an  electric  motor.  An  old- 
style  milk  bottle,  in  contrast  with  the  modern  electric  milk- 
warmer,  stood  near  the  sleeping  youngster.  An  electric 
stove  was  set  alongside  . ,  an  electric  table-lamp 

was  shown  with  one  of  the  coal-oil  variety,  and  a  percolator 
was  contrasted  with  a  battered  while  an  electric 

bed  warmer  was  compared  with  a  sticky  hot-water  bottle. 


Red  Lamps  Mark  Baltimore  Fire- Alarm  B03 

A  number  of  the  outlying  city  fire-alarm  boxes  in  Balti- 
are  now  marked  by  25-watt   tungsten  lamps  inc 
in  red  weatherproof  globes,  readily  distinguishing  the 
in  cases  of  emergency  on  dark  nights.    The  lamps  are  wired 
in  groups  supplied  from  the  regular  metered  central-si 
service  of  the   nearest    fire-engine   house.     Attendants  on 
duty  at  these  post-  switch  the  marker  lamps  on  at  dusk  and 
off  at  dawn.    To  insure  maintenance  of  the  marker-. 
officers   are    instructed    to    report   any   lamp   burned   out   or 
all    renewal    stocks  are   kept   at   each    engine 
.  and  a  fireman  is  to  make  the  replacement 

as  soon  as  reported.  According  to  Mr.  Douglass  Burnett, 
of  the  Baltimore  Consolidated  Electric  Light  &  Power  Com- 
which  supplies  the  energy  for  these  fire-box  markers. 
Mr.  J.  B.  Veakle,  local  superintendent  of  fire-alarm  tele- 
graph, plans  to  extend  the  signal-lamp  system  to  other  alarm 
boxes,  the  present  installation  having  already  proved  its 
utility  and  value. 
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Wiring  and  Illumination 

Indirect  Lighting 

At  the  December  meeting  of  the  London  Illuminating 
Engineering  Society  a  paper  on  modern  methods  of  indirect 
lighting  was  read  by  Messrs.  F.  W.  Willcox  and  H.  C. 
Wheat.  A  large  number  of  pictures  of  indirect-lighting  in- 
stallations were  shown.  The  authors  divided  the  methods 
of  lighting  into  four  classes,  namely,  direct  lighting  in 
which  the  greater  part  of  the  illumination  is  received  di- 
rectly from  the  source  of  light  or  through  reflectors;  direct 
lighting  in  which  the  greater  part  of  the  light  is  received 
from  diffusing  globes  and  spheres;  semi-indirect  lighting, 
and  indirect  lighting  proper.  The  comparative  advantages 
of  these  different  methods  were  discussed.  The  authors 
brought  forth  arguments  to  combat  some  objections  that 
have  been  raised  to  indirect  lighting.  For  instance,  it  is 
thought  by  some  that  with  this  method  the  brightness  of 
the  ceiling  is  too  high,  but  the  authors  quoted  figures  to 
show  that  the  brightness  is  in  general  not  more  than  about 
one-tenth  candle-power  per  square  inch.  In  the  same  way 
the  objection  that  too  much  light  is  given  to  the  walls  was 
shown  not  to  be  serious,  as  a  moderately  high  illumina- 
tion is  usually  needed  there  in  order  that  pictures  and  the 
like  may  be  shown  to  advantage.  The  argument  stating 
that  it  was  a  disadvantage  to  the  indirect-lighting  fixture 
to  have  the  bowl  appear  dark  was  met  with  the  statement 
that  when  several  lamps  are  placed  at  intervals  the  light 
given  out  from  one  unit  serves  to  illuminate  the  bowl  of 
the  next  to  some  extent,  and  hence  this  dark  appearance  is 
not  so  prominent. 

Indirect  lighting  is  considered  by  some  to  produce  a  flat 
and  cheerless  effect,  but  this  impression  usually  soon 
passes  off.  As  an  instance  of  the  possible  efficiency  of  the 
system,  the  authors  quoted  a  case  in  which  4.83  lumens 
per  watt  were  obtained.  This  is  a  result  which  appears 
distinctly  high,  and  is  probably  attainable  only  under  very 
favorable  conditions.  It  is  now  recognized  that  indirect 
lighting  is  not  "shadowless,"  but  merely  produces  very  soft 
shadows. 

In  the  discussion  several  speakers  expressed  the  opinion 
that  the  semi-indirect  system  of  lighting  gives  preferable 
results  from  the  artistic  standpoint.  Mr.  C.  A.  Baker  re- 
marked that  total  indirect  lighting  makes  the  plans  of  the 
lighting  engineer  subservient  to  the  nature  of  the  walls 
and  ceilings  in  the  rooms,  which  naturally  darken  with  age. 
He  also  pointed  out  that  with  an  adjustable  suspended  lamp 
one  can  easily  alter  the  illumination  within  wide  limits 
and  secure  as  much  as  6  ft.-candles  if  it  is  desired.  With 
indirect  lighting  one  cannot  make  this  alteration,  and  a 
liberal  allowance  of  light  is  therefore  necessary  under  this 
system. 

An  interesting  addition  to  the  discussion  was  presented 
by  Mr.  V.  H.  Mackinney,  who  showed  the  new  Holophane 
semi-indirect  lighting  unit  and  several  photographs  made 
of  rooms  lighted  with  this  unit  taken  entirely  by  artificial 
light.  The  unit  consists  of  a  specially  designed  inverted 
bowl,  which  directs  approximately  75  per  cent  of  the  light 
upward,  a  large  amount  of  the  remaining  25  per  cent  being 
transmitted  downward.  Mr.  Mackinney  showed  an  inter- 
esting method  of  displaying  the  distribution  of  light  from 
units  instead  of  polar-candle-power  curve.  He  reproduced 
a  photograph  of  a  room  on  which  was  mapped  out  below 
the  photograph  the  illumination  on  the  working  plane.  The 
distribution  of  surface  brightness  on  the  ceiling  was 
shown  above  the  photograph  and  the  distribution  of  bright- 
ness on  the  walls  was  shown  at  the  side.  It  was  suggested 
that  this  method  of  showing  the  distribution  of  light  from 
a  unit  would  often  be  appreciated  by  the  non-technical 
public,  who  are  apt  to  be  mystified  by  elaborate  diagrams, 
and  polar  curves  but  who  readily  understand  the  method 
used  by  Mr.  Mackinney. 


Bell  and  Lamp  Signal  Systems — I. 

By  Sydney  F.  Walker. 
One  of  the  greatest  among  the  difficulties  that  have 
been  encountered  in  the  operation  of  electric  signals  in 
mines  of  all  kinds  has  been  the  great  drain  upon  the  bat- 
teries and  the  difficulty  of  keeping  them  in  working  order. 
No  battery  more  complicated  than  the  open-type  Le  Clanche 
was  considered  acceptable  for  a  long  time.  Later  the  mer- 
cury bi-chromate  cell  introduced  by  Fuller  met  with  some 
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FIG.     I DIAGRAM    SHOWING    ARRANGEMENT    OF    OLD    FORM     OF 

TWO-WIRE  ENGINE  ROAD  SIGNAL  IN   BRITISH   COLLIERIES 

favor,  but  in  the  majority  of  cases  that  battery  was 
thought  too  complicated.  The  Le  Clanche  battery,  as  is 
well  known,  will  not  withstand  heavy  drains  of  current 
unless  special  provision  is  made  to  enable  it  to  do  so.  In 
the  early  days  of  electric  signaling  the  pioneer  who  had  the 
matter  in  hand  did  not  appreciate  that  fact.  The  writer's 
experience  has  indicated  that  the  secret  of  success  with 
the  Le  Clanche  battery  for  mining  signals  consists  in  mak- 
ing the  individual  cells  very  large  and  in  having  a  large 
carbon  plate  surface,  a  large  quantity  of  oxide  of  man- 
ganese and  carbon  inside  the  porous  pot  and  the  oxide  of 
manganese  of  as  high  a  percentage  as  possible.  Like  all 
chemicals  that  are  sold  in  the  open  market,  commercial 
oxide  of  manganese  varies  in  quality,  the  variation  on  the 
commercial  oxides  of  manganese  being  from  25  per  cent  up 
to  90  per  cent.  Bearing  in  mind  that  the  30  per  cent 
variety  will  contain  other  elements,  which  will  start  polar- 
ization when  the  sal-ammoniac  solution  penetrates  to  them 
and  the  cell  has  commenced  to  work,  it  is  not  surprising 
that  cells  made  up  with  this  form  of  manganese  run  down 
very  quickly.  On  the  other  hand,  cells  made  with  90  per 
cent  and  over — the  higher  the  better — will  withstand  a 
leakage  current  for  a  long  time,  and  even  a  short-circuit 
for  a  certain  time,  without  giving  out. 

In   British  collieries  the  open-type  Le  Clanche  cell  has 
for  some  years  been  giving  way  to  the  dry  cell.     The  first 
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FIG.    2 — WIRES    AND    INSULATORS    FIXED    TO    PIT    PROPS 

dry  cell  was  brought  out  nearly  thirty  years  ago.  As 
usual,  though  the  idea  was  good,  its  design  was  bad  and 
the  cells  were  not  satisfactory.  Modern  dry  cells,  in  which 
care  is  taken  to  use  oxide  of  manganese  of  great  purity, 
carbon  of  great  purity  and  to  have  a  large  supply  of  sal- 
ammoniac  in  solution,  perform  their  work  as  satisfactorily 
as  do  the  best  of  the  open-type  cells. 

Of  the  early  signals  employed  in  British  collieries  men- 
tion should  be  made  of  the  simple  engine-room  signal,  con- 
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sisting  of  a  single  bell,  connected  to  a  battery  of  Le  Clanche 
cells  and  to  two  naked  iron  wires.  The  connections  were 
made  as  shown  in  Fig.  I.  By  pressing  the  two  iron  wires 
together  the  circuit  was  closed  and  the  bell  rang.  The 
naked  iron  wires  were  stretched  along  the  side  of  the  road 
and  were  secured  to  small  earthenware  insulators,  held  to 
props,  beams  or  plugs  by  the  aid  of  screws.  Troubles  arose 
in  the  operation  of  this  signal  owing  to  the  leakage  from  one 
naked  wire  to  the  other  and  to  the  accumulation  of  dirt, 
coaldust  and  other  matter  upon  the  wires.  The  dirt  trouble 
was  easily  dealt  with  when  once  those  who  had  to  use  the 
signal  understood  it.  At  first  it  was  thought  that  the  signal 
was  out  of  order  because  it  could  sometimes  be  rung  from 
a  distance  from  the  engine  room  but  not  near  by.  The 
miners  were  instructed  to  clean  the  wires  in  any  convenient 
way  before  bringing  them  into  contact  with  each  other,  and 
that  trouble  ceased. 

The  trouble  due  to  the  leakage  current  proved  to  be  more 
serious.  If,  as  very  frequently  happened,  the  air  of  the 
mine  was  humid,  the  moisture  condensed  upon  the  insula- 
tors and  the  props  supporting  them,  and  there  was  the 
usual  multiplication  of  leakage  paths.  The  leakage  prob- 
lem was  solved  in  two  ways :  First,  by  making  the  cell 
very  large  and  of  the  best  material,  as  explained  above, 
and,  second,  by  employing  a  relay  in  extreme  cases.     The 


shaft,  but  in  the  writer's  experience  it  was  wiser  not  to  do 
so.  The  use  of  this  wire  increased  the  cost  of  installing 
the  signal,  and  it  also  increased  the  liability  of  breakdown. 
The  insulated  wire  in  the  shaft  was  a  very  frequent  source, 
of  trouble.  Usually  it  was  stapled  to  plugs  in  the  side  of 
the  shaft,  and  the  staples  often  cut  through  the  insulation. 
Since  the  advent  of  compressed  air,  and  especially  since  the 
electric  motor  has  come  into  use  for  driving  haulage  plants 
in  mines,  the  plant  on  the  surface  has  gradually  been  done 
away  with  and  the  machinery  placed  underground. 

Another  natural  development  of  the  signal  shown  in  Fig. 
1  is  that  shown  in  Fig.  3,  in  which  there  are  two  bells,  one 
at  each  end  of  the  road,  and  either  two  or  three  naked  gal- 
vanized wires.  One  battery  was  usually  employed,  though 
some  electrical  men  and  some  colliery  managers  liked  to 
have  two.  The  usual  arrangement  of  connections  was  that 
in  which  the  one  battery  was  placed  in  the  engine  room 
with  one  lead  connected  to  the  third  return  wire.  The 
other  terminal  of  the  battery  was  connected  to  the  bell,  and 
a  wire  from  the  first  bell  led  to  the  second  bell  at  the  other 
end  of  the  engine  road.  A  second  wire  from  the  other  side 
of  the  second  bell  was  brought  back  to  the  neighborhood 
of  the  engine  room.  It  will  be  seen  that  by  bringing  the 
second  wire  into  contact  with  the  return  wire  by  rubbing 
them   together   the   circuit   was   completed   and   both   bells 
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FIG.  3 — CONNECTIONS  OF  OLD  FORM   OF  ENGINE  ROAD  SIGNAL,       WITH   A  BELL  AT  THE  END  OF  THE  ROAD  AS  WELL  AS  IN  THE 

ENGINE    ROOM 


writer  placed  a  number  of  cells  in  connection  with  the 
naked  iron  wires  and  the  relay,  so  that  the  leakage  current 
could  be  reduced  to  a  minimum.  The  main  battery  was 
connected  to  the  contacts  of  the  relay  and  the  bell.  The 
result  obtained  was  highly  satisfactory. 

One  other  trouble  which  arose  in  connection  with  these 
signals  was  occasioned  by  the  falling  in  of  the  roof  and 
the  repairing  that  was  done  on  the  roads  at  night.  The 
repairers  seldom  attempted  to  keep  the  wires  clear  of  each 
other  when  taking  them  down  to  make  necessary  repairs 
behind  the  props  supporting  them.  A  fall  of  roof  invaria- 
bly brought  the  two  wires  together,  thereby  forming  a 
short-circuit  and  exhausting  the  battery.  The  trouble  was 
overcome  by  inserting  a  switch  between  the  bell  and  the 
battery.  In  the  writer's  experience  he  found  that  a  sub- 
stantial form  of  plug  switch  answered  best.  The  engine 
man  could  carry  the  plug  in  his  pocket,  so  that  there  could 
be  no  chance  of  connection  being  made  during  his  absence. 
When  falls  occurred  in  the  night  the  battery  did  not  suffer. 

An  extension  of  the  signal  shown  in  Fig.  I  was  fre- 
quently employed  in  the  early  days,  when  the  steam  haulage 
engine  was  placed  on  the  bank,  the  haulage  rope  passing 
down  the  shaft,  around  pulleys  at  the  bottom  of  the  shaft 
and  thence  along  the  engine  road.  Tt  was  necessary,  of 
course,  to  signal  to  the  engine  room,  and  hence  the  battery 
and  bell  were  located  there,  one  insulated  wire  and  one 
naked  wire  being  placed  in  the  shaft  for  the  purpose.  In 
some   cases   a   second   insulated   wire  was   installed   in   the 


rang  together.  The  same  troubles  arose  in  the  maintenance 
of  this  signal  as  with  the  one  shown  in  Fig.  I,  but  they 
were  very  much  accentuated.  The  leakage  paths  were  in- 
creased, and  the  chances  of  wires  coming  together  from 
falls  of  roof  and  during  repairs  were  also  increased.  The 
employment  of  a  second  battery  at  the  farther  end  of  the 
road  was  evidently  quite  useless,  as  it  would  not  be  so 
easily  reached  for  cleaning  and  repairs,  and  it  was  usually 
exposed  to  considerably  more  local  leakage  than  the  one  in 
the  engine  room.  The  third  wire  was  often  dispensed  with, 
the  battery  being  connected  to  ground  at  the  engine  room, 
the  bell  at  the  far  end  being  also  connected  to  ground,  as 
shown  in  Fig.  3.  Pressing  the  two  wires  together  as  be- 
fore completed  the  circuit.  A  trouble  with  this  signal  in 
addition  to  those  mentioned  above  resided  in  the  ground 
connection.  Only  a  small  current  was  required  to  operate 
the  signal,  and  there  was  no  difficulty  in  obtaining  a  good 
ground  connection  at  the  engine-room  end.  but  it  was  some- 
ill  to  maintain  a  good  connection  at  the  farther 
end.  Where  there  was  moist  earth,  driving  a  spike  into  it 
was  usually  sufficient,  or  a  connection  could  be  made  to  the 
delivery  pipe  from  a  pump,  or  even  to  the  rails.  In  some 
cases,  however,  the  ground  at  the  farther  end  was  very 
dry,  and  in  those  cases  the  ground  contact  could  not  be 
relied  upon. 

In  a  later  instalment  the  signals  used  in  several  well- 
known  collieries  will  be  discussed,  and  the  growth  and 
development  of  modern  shaft  signals  will  be  traced. 
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Recent  Telephone  Patents 

Switchboard  Circuits 

Mr.  R.  H.  Manson,  of  Elyria,  Ohio,  has  patented  a 
trunk  circuit  adapted  for  use  with  switchboards  of  the 
two-wire  type.  The  trunk  is  of  the  calling-circuit  variety 
and  provides  the  full  ringing,  disconnect  and  guard  signal 
features.  One  of  the  special  features  is  the  control  of  the 
application  of  ringing  current  by  the  "B"  operator  from 
the  "A"  end.  Thus,  no  matter  how  the  "B"  operator 
manipulates  the  ringing  keys,  no  ringing  current  is  sent 
out  until  after  the  "A"  operator  has  picked  up  that  par- 
ticular trunk.  This  patent  is  assigned  to  the  Dean  Electric 
Company. 

A  patent  granted  to  Mr.  H.  G.  Webster,  of  Chicago,  and 
assigned  to  the  Kellogg  Switchboard  &  Supply  Company 
describes  an  automatic  ringing  circuit.  With  this  type  of 
circuit  ringing  is  started  by  depressing  a  locking  key  and 
is  then  intermittently  maintained  until  released  by  the 
response  of  the  called  subscriber.  In  the  particular  circuit 
described  the  release  of  the  ringing  current  is  controlled  by 
a  differential  relay.  A  balance  in  the  windings  of  this 
relay  is  brought  about  by  the  response  of  the  called  sub- 
scriber. 

Miscellaneous  Appliances 

Mr.  J.  K.  Rhodes,  of  Brooklyn,  N.  Y.,  is  the  inventor  of 
a  transmitter  for  the  use  in  aiding  persons  talking  to  the 
deaf.  The  particular  feature  lies  in  including  within  the 
transmitter  casing  an  adjustable  resistance  which  controls 
the  sensitiveness  of  the  instrument.  The  resistance  coils 
are  disposed  about  the  periphery  of  the  casing,  while  the 
contact  dial  and  arm  are  upon  the  rear  of  the  casing  so  as 
to  be  concealed  when  the  transmitter  is  in  use. 

Messrs.  E.  E.  Dildine  and  J.  A.  Rugh,  of  St.  Paul,  have 
patented  a  cordless  jack  box  in  which  the  connections  are 
made  without  the  use  of  cords  by  the  registering  of  the 
plug  parts  with  the  various  jack  springs.  The  plugs  con- 
sist of  collars  of  various  lengths  insulated  from  each  other, 
and  these  collars  make  contact  with  the  jack  springs  in  such 
a  way  as  to  complete  the  desired  circuits,  each  collar  serving 
as  a  part  of  the  circuit.  This  patent  is  assigned  to  the 
Sandwich  Electric  Company. 


Letter  to  the  Editors 

Employer's  Right  to  Employee's  Invention 

To  the  Editors  of  the  Electrical  World: 

Sirs: — Referring  to  the  discussion  of  the  employer's 
right  to  an  employee's  invention  appearing  on  page  57  of 
your  issue  of  Jan.  4,  while  I  agree  that  an  employee  is 
legally  bound  to  comply  with  the  provisions  of  a  signed 
agreement,  I  beg  to  take  issue  with  the  statement  that  he  is 
morally  bound  as  well. 

The  question  arises,  How  is  an  employee  induced  to  enter 
into  a  contract  with  his  employer?  If  he  enter  a  contract 
which  binds  both  parties  to  certain  duties,  the  moral  obliga- 
tion to  assign  inventions  is  obvious.  This  applies  mainly 
to  employees  of  high  standing  whose  ingenuity  is  their 
valuable  asset,  on  which  their  compensation  is  based. 

It  is  quite  different,  however,  with  the  employee  who, 
whether  having  an  academic  or  a  less  thorough  training,  is 
obliged  to  look  for  a  position  in  the  "Wanted"  column  among 
advertisements  for  butchers,  barbers,  colored  porters,  "Ger- 
man and  wife  for  farm,"  etc.  Such  a  man's  compensation, 
as  a  rule,  is  not  based  on  his  experience  and  personal  value 
as  a  worker,  but  rather  on  a  common  market  price,  and 
eventually  on  the  pressure  of  work.  Employees  of  this' 
type  are  often   requested   to   sign  agreements  which   bind 


them  to  assign  any  invention  to  the  employer,  although  the 
latter,  in  turn,  has  no  obligation  to  the  employee  but  may 
free  him  any  time  at  pleasure.  The  reason  for  assigning 
so  valuable  an  asset  without  receiving  anything  in  return 
is  the  fear,  or  even  the  surety,  on  the  part  of  the  employee 
that  he  otherwise  will  lose  his  job.  The  morality  of  such 
an  action  is  of  a  kind  equivalent  to  the  practice  of  an  un- 
skilled laborer  who  pays  cash  to  the  boss  to  keep  his  job. 

Many  employees  sign  away  their  inventive  activity  in 
the  expectation  that  they  will  never  have  to  turn  over 
anything  of  value,  but  the  mistake  of  this  course  will  be 
apparent  as  soon  as  they  happen  to  strike  a  valuable  idea. 
It  is  the  employee  of  this  class,  too,  who  receives  little  en- 
couragement from  employers  toward  inventive  activity,  and 
whose  success  is  entirely  dependent  on  himself.  Therefore 
the  product  of  his  private  labor  should  not  without  due 
compensation  be  assigned  to  those  who  have  not  con- 
tributed to  its  success.  If  the  employee  receive  compensa- 
tion for  regular  labor  only,  his  obligation  to  his  employer 
should  stop  right  there,  and  any  disposition  of  his  own 
time  and  labor  should  be  compensated  for  additionally ; 
otherwise  his  condition  would  approach  that  of  industrial 
slavery. 

The  United  States  patent  law  expressly  gives  the  in- 
ventor the  sole  right  to  make,  use  and  vend  his  invention 
for  the  term  of  seventeen  years,  without  restricting  this 
right  in  any  way.  The  patent  having  an  equivalent  value 
can  be  handled  the  same  way  as  any  tangible  property. 
Why  should  one  be  forced,  then,  to  give  such  property 
away  without  compensation?  Is  it  morally  right  to  re- 
ceive another's  property  without  any  compensation  what- 
ever, although,  on  the  other  hand,  demanding  both  com- 
pensation and  profit  for  one's  own  product?  And  is  it 
morally  right  to  take  from  an  economically  weaker  person 
the  only  chance  of  rising  to  a  deserved  higher  position  ? 
Morality,  it  is  true,  is  a  relative  conception,  but  still  there 
can  be  only  one  morality  for  which  an  individual  or  a 
people  should  strive. 

Contracts  binding  an  employee  beyond  the  term  of  his 
employment,  with  penalties  far  exceeding  the  earning 
capacity  of  his  whole  life  and  vitally  impairing  his  ability 
to  earn,  have  been  in  vogue  in  Germany,  particularly  in 
the  chemical  industry.  Through  the  efforts  of  the  Verein 
der  Technischen  Privat-Beamten,  mainly  on  political 
grounds  in  influencing  legislation,  the  "morality"  of  such 
contracts  has  decreased  until  they  now  have  no  standing 
in  the  courts  whatever,  being  considered  contrary  to  good 
morals. 

The  claim  of  employers  to  patent  rights  of  their  em- 
ployees varies  with  different  instances.  Many  firms  will 
claim  shop  rights  only  for  furnishing  material  and  paying 
for  labor  spent,  while  others  request  submission  of  all 
inventions,  eventually  paying  a  nominal  sum  for  patents 
assigned  and  releasing  all  unsuitable  inventions.  Still  others 
will  pay  all  expenses  for  patent  applications,  retaining  for 
assignment  only  the  suitable  patents.  A  large  manufactur- 
ing concern  has  the  form  for  assignment  of  all  future 
inventions  printed  on  its  employees'  record  cards,  and  the 
affirmation  by  signature  of  the  employee's  veracity  regard- 
ing his  record  at  the  same  time  assigns,  without  any  com- 
pensation,  any  inventions  he  may  make. 

It  seems  pitiful  enough  that  a  striving  and  unsuspecting 
inventor  is  so  frequently  subjected  to  the  freezing-out 
process ;  but  even  worse  is  the  fact  that  all  chance  should 
be  taken  from  him  before  he  even  has  the  opportunity  of 
being  an  inventor. 

That  the  employer  legally  has  the  right  to  an  employee's 
inventions  has  never  been  fully  settled  by  the  courts;  and 
this  question  may  remain  in  doubt  until  the  general  custom 
has  prevailed  long  enough  to  canonize  it.  In  that  event, 
at  some  future  period  it  may  be  "morally  right"  to  claim' 
an   employee's  patent  rights. 

Youngstown,  Ohio.  A.  F.  Jobke. 
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Rearrangement  of  Three-Wire  System  to  Reduce 
Voltage  Fluctuations 

In  a  Kansas  flouring  mill  operated  by  220-volt,  three- 
phase  motors  trouble  was  experienced  with  the  flickering 
of  the  lamp  circuits  supplied  from  the  same  feeders  as  the 
motors.  As  first  installed,  the  transformers  were  arranged 
to  furnish  220-volt,  three-wire  service  from  a  single  phase 


10  Kw.    10  Kiv 

LAVWvVW^      ^A/VWWA1       La/VVWVVVJ 


rMA/WWWi      rvVYVWVW\ 


rA/WWWi 


10  Hi..  Mut< 
DIAGRAMMATIC  VIEW   OF  CIRCUIT  ARRANGEMENT 

of  the  three  available.  The  10-kw  transformers  were  pro- 
vided with  middle  taps  and  these  were  first  used  as  the 
neutral  connections  of  the  110/220-volt,  three-wire  system 
for  the  lighting  service. 

With  the  15-hp  motor  fed  from  the  same  lines,  the 
lamps  flickered  badly  each  time  the  motor  was  started  and 
stopped  or  underwent  a  change  in  load.  Connections  were 
then  changed  to  the  arrangement  shown  in  the  accompany- 
ing sketch,  the  three-wire  system  being  converted  to 
110/220-volt  service,  with  the  "outside  wires"  taken  from 
new  quarter  points  midway  between  the  original  neutral 
and  the  outside  motor  circuits.  In  place  of  the  220-volt 
lamps  formerly  used,  no-volt  lamps  were  installed.  The 
result  has  been  the  practical  elimination  of  the  flicker 
that  was  formerly  so  objectionable,  probably  owing  largely 
to  the  fact  that  the  low-voltage  filaments  have  greater 
heat-storage  capacity  and  thus  are  less  sensitive  to  voltage 
variations  than  the  220-volt  lamps. 


Drying  Out  Submerged  Machines 

Owing  to  the  fact  that  generating  stations  are  • 
located  on  river  banks,  because  of  the  ready  supply  of  water 
for  boiler  feed  and  condensing  purposes,  ami  inasmuch  as 
flood  conditions  often  prevail  on  such  streams,  it  not  infre- 
quently happens  that  the  generating  apparatus  is  submerged. 
Of  course,  on  streams  subject  to  periodic  floods  precautions 
are  taken  to  keep  the  equipment  above  the  highest  point 
ever  reached  by  the  water.  In  times  of  flood  very  little  can 
be  done  while  the  apparatus  in  the  station  is  under  water. 
Service  is  interrupted,  and  often  after  the  water  lias  receded 
it  takes  a  number  of  days  to  dry  out  the  apparatus  before 
service  can  be  restored.  It  is  on  such  occasions  that  the 
operating  engineer  must  exercise  his  ingenuity,  since  it  is 


out  of  the  question  to  build  special  means  for  drying  out 
the  machines,  and  since  it  is  expedient  to  start  the 
machinery  at  the  earliest  possible  moment  that  this  can  be 
done. 

In  a  late  flood  which  engulfed  the  equipment  of  a  central 
station,  hand  pumps  were  mounted  over  the  various  pits 
containing  the  engine  and  turbine  auxiliaries  until  a  cen- 
trifugal pump  could  be  hitched  up  and  arranged  to  throw 
water  out  of  the  engine-room  window.  It  happened  that 
the  turbines  were  set  high  enough  to  escape  the  water,  but 
all  of  the  auxiliary  machines  and  the  equipment  in  the  boiler 
room  were  submerged.  When  the  water  in  the  river  began 
to  recede,  the  submerged  auxiliary  motors  were  raised  as 
quickly  as  possible  and  the  field  coils  and  armatures  re- 
moved. After  cleaning  and  rough  drying  the  machine 
windings  affected,  the  coils  and  armatures  were  placed  in 
drying  ovens.  The  armatures  of  the  larger  machines,  which 
were  too  heavy  to  be  readily  handled,  were  dried  by  means 
of  steam  radiators  mounted  in  the  space  occupied  by  the 
field  coils.  The  ends  of  the  machines  were  covered  with  a 
tarpaulin,  and  small  fans  were  used  to  keep  the  air  in  cir- 
culation around  the  armature.  Other  units  were  dried  by 
means  of  stoves  placed  inside  a  temporary  wooden  frame- 
work built  over  the  sets  and  covered  with  strong  paper, 
fans  being  arranged  to  maintain  a  continuous  air  flow 
through  the  inclosure.  By  this  means  it  was  possible  to 
start  some  of  the  units  in  a  few  days,  and  the  final  drying- 
out  process  was  effected  by  the  application  of  a  heavy  low- 
pressure  current. 

In  a  flood  which  was  experienced  at  Kansas  City,  Mo., 
some  ten  years  ago  the  station  of  the  Kansas  City  Electric 
Light  Company  was  submerged,  the  water  reaching  just 
above  the  main  bearings  of  the  alternators.  Not  only  was 
every  piece  of  electrical  machinery  in  the  station  soaked 
with  water,  but  upon  everything  there  was  also  a  thick 
deposit  of  mud.  The  high-tension  busbars,  which  were 
below  the  main  floor,  were  also  filled  with  this  same  slimy 
mud,  which  was  not  thick  enough  to  shovel  and  yet  too  thick 
to  pump.  In  addition,  every  piece  of  electrical  apparatus 
was  covered  with  a  liberal  supply  of  cinders,  refuse  and 
other  debris.  As  soon  as  the  water  became  low  enough  the 
mud  was  scraped  and  washed  off  the  apparatus  and  a  hose 
was  turned  on  the  armatures.  After  washing  out  a' 
and  picking  the  cinders  out  of  the  small  cracks,  heaters 
were  used  to  dry  out  the  machines,  and  when  some  of  the 
moisture  had  been  thus  driven  oft",  energy  from  another 
station  in  the  city,  which  luckily  was  in  service,  was  secured 
for  completing  the  drying-out  operations.  It  was  nine  days 
before  the  first  alternator  was  completely  dried  out.  This 
machine  was  operated  on  an 

so  some  coils  burned  out.  The  same  trouble  was 
perienced  with  the  second  alternator,  and  in  each  case  the 
i  at  high-water  mark.  It  was 
supposed  that  they  were  damaged  by  chemicals  which 
I  down  from  the  works  farther  up  the  river.  The 
smaller  armatures  were  dried  out  by  means  of  steam  coils. 
fires  ani  -sed  air,   and   the  cores   and  coils  of  the 

transformers  were  taken  out  of  their  cases  and  washed  and 
dried  in  the  sun.  Eleven  days  after  the  flood  the  station 
was  again  in  operation.  Recent  experience  with  submerged 
motor-driven  pumps  in  mines  also  bears  testimony  to  the 
wonderful  amount  of  abuse  modern  electrical  apparatus  can 
withstand  and  still  be  [nit  back  into  service. 
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Overhauling  an  Electric  Station  Engine 

By  J.  F.  Hobart. 

The  management  of  a  small  station  having  occasion  to 
install  another  steam  engine,  and  having  little  cash  to  spare, 
cast  about  for  a  good  second-hand  engine  and  was  offered 
an  11-in.  by  13-in.  automatic,  self-contained  engine,  with 
the  guarantee  that  it  would  be  completely  rebuilt  and 
placed  in  such  condition  as  to  do  the  same  work  as  when 
new.  The  engine  was  purchased  and  installed,  whereupon 
it  developed  that  the  governor  was  faulty,  there  being  con- 
siderable lost  motion  in  the  bolts  and  pins  upon  which  the 
regulating  parts  were  pivoted.  After  considerable  corre- 
spondence it  was  agreed  that  new  bolts  should  be  procured 
at  the  expense  of  the  dealer  who  sold  the  engine,  and  thus 
the  regulator  matter  was  finally  satisfactorily  settled.  Later 
trouble  developed  in  the  crosshead,  and  it  was  found  im- 
possible to  keep  that  connection  tight.  The  pin  would  work 
loose,  and  no  matter  how  well  or  frequently  the  crosshead 
brasses  were  keyed  up,  a  bad  knock  between  them  and  the 
pin  would  always  manifest  itself. 

Investigation  exposed  the  repair  methods  shown  in  the 
diagram.  The  pin,  shown  in  section  at  A,  had  been  turned 
down  nearly  3/16  in.  smaller  in  diameter  than  when  first 
made,  probably  owing  to  the  fact  that  the  crosshead  brasses 
had  worn  badly  and  would  not  fit  the  pin.  After  turning 
down  the  pin — which  never  should  have  been  done — the 
brasses  were  babbitted  to  bring  them  down  to  the  size  of 
the  pin.    The  layer  of  babbitt  shown  at  BB  was  only  3/32  in. 
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in  thickness,  and  the  2  tons  or  more  of  steam  pressure  on 
the  piston,  acting  against  the  babbitt  BB,  forced  the  soft 
metal  out  of  place  so  that  a  thin  additional  shim  was  re- 
quired every  morning  to  keep  the  wrist  connection  tight. 

To  make  matters  worse,  the  shop  which  did  the  babbitting 
chanced  to  be  out  of  "special"  babbitt  at  the  time  the  repair 
job  was  done  and  lined  the  brasses  with  ordinary  babbitt, 
fit  only  for  large  journal  bearings.  It  was  also  found  that 
the  engine  attendant  in  filing  off  the  soft  babbitt  which 
daily  oozed  out  of  the  bearing  had  relieved  the  edges  of  the 
babbitt  at  FF  so  very  much  that  nearly  one-half  the  bearing 
surface  of  the  babbitt  against  pin  A  had  been  removed. 
The  taking  away  of  one-half  the  bearing  surface  neces- 
sarily increased  the  pressure  of  the  pin  against  the  babbitt, 
thus  forcing  the  soft  metal  out  of  the  brasses  onto  adjoining 
surfaces.  It  was  also  discovered  that  the  pin  had  run  loose 
at  some  previous  time  until  the  taper  head  had  been  drawn 
into  the  crosshead  beyond  the  tapered  portion  G.  This 
permitted  an  interference  at  H,  and  the  pin  being  unable 
to  enter  the  crosshead  farther  remained  loose  therein,  con- 
stantly wearing  the  hole  larger  and  becoming  looser  all  the 
time.  To  remedy  this  trouble,  the  engine  dealer  was  called 
upon  to  furnish  a  pair  of  new  brasses  from  the  engine 
builder,  and  a  new  pin  was  made  in  a  local  shop,  with  the 
tapered  portion  or  head  G  larger  than  the  old  one  so  as  to 
fit  the  enlarged  taper  hole  in  the  crosshead.  A  mechanic 
carefully  fitted  the  new  pin  into  the  distorted  hole  in  the 
crosshead,  filing,  chipping  and  scraping  the  metal  away 
until  a  full  fit  was  obtained  along  the  original  angles  but 
slightly  larger  in  diameter. 


A  thin  coat  of  red  lead  was  evenly  distributed  with  the 
finger  over  the  entire  taper  surface  of  the  hole  in  the  cross- 
head  in  fitting  the  pin,  the  spots  coming  in  contact  being 
indicated  where  the  red  lead  was  rubbed  off.  In  this  man- 
ner the  engine  was  restored  to  its  original  condition  and 
was  actually  as  good  as  new  as  far  as  the  crosshead  and 
its  pin  and  brasses  were  concerned.  It  should  be  pointed 
out  in  this  connection  that  one  should  never  buy  second- 
hand engines  without  taking  them  down  and  giving  them  a 
thorough  survey. 


Overcoming  Overload  on  Series  Arc-Lamp  Circuits 

By  Charles  E.  High 
It  sometimes  happens  in  planning  the  installation  of  a 
series  arc-lighting  system  that  sufficient  allowance  has 
not  been  made  for  the  future  growth,  of  the  plant,  with 
the  ultimate  result  that  the  constant-current  transformer 
which  has  been  provided  becomes  overloaded.  Many  times 
this  overload  is  not  sufficiently  large  to  justify  the  expense 
of  securing  another  constant-current  unit.  This  was  the 
case  with  our  plant.  A  twenty-five-lamp  transformer  had 
been  installed  with  the  plant  and  first  connected  for  60 
per  cent  load.  This  was  later  changed  to  80  per  cent  load, 
then  to  full  load,  and  with  the  addition  of  still  more  lamps 
the  intensity  of  the  light  began  to  diminish.  To  overcome 
this  difficulty  a  scheme  was  devised  which  is  shown  dia- 
grammatically  in  the  accompanying  illustration.  The  pri- 
maries of  two  3-kw,  2200/440-volt  stationary-element  poten- 
tial   transformers    were    connected    in    multiple    with    the 
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primary  of  the  constant  current  unit,  and  the  secondaries 
of  all  three  transformers  were  then  placed  in  series  and 
connected  directly  to  the  lamp  circuit.  This  plan  allowed 
the  operation  of  thirty-seven  lamps  on  a  twenty-five-lamp 
circuit  and  gave  satisfaction  in  every  way.  The  lamps 
returned  to  their  normal  brilliancy  and  no  transformer  was 
heated  excessively.  The  constant-current  transformer, 
operating  on  the  margin,  as  it  were,  and  maintaining  the 
current  at  6.6  amp,  was  assisted  by  the  stationary  element 
units,  which  boosted  the  voltage  on  the  circuit  and  helped 
supply  energy  to  the  extra  lamps.  Care  must  be  exercised 
in  making  the  connections  that  proper  polarities  be  main- 
tained in  the  transformers. 


Methods  of  Locating  Trouble 

What  methods  are  used  for  determining  the  location  of  grounds  and 
short  circuits  on  underground  high-tension  three-phase  feeders?  P.  G.  A. 

In  one  system  with  which  we  are  acquainted,  the  grounds 
on  three-phase  feeders  are  first  located  by  means  of  low- 
tension  direct  current  through  a  voltmeter.  Then  the  bank 
of  lamps  passing  from  10  amp  to  15  amp  is  connected  to 
the  grounded  phase  through  a  current-reversing  apparatus 
which  reverses  the  direction  of  the  current  once  every  five 
seconds.  A  man  equipped  with  a  compass  passes  over  the 
cable  and  the  fault  is  indicated  by  a  decreased  deflection. 
Tn  ordinary  practice  the  presence  of  smoke  in  a  manhole 
indicates  within  a  very  short  distance  where  a  short-circuit 
occurs. 
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Abstracts  of  Important  Original  Articles  Appearing 
in  the   Periodical   Electrical   Press   of  the    World 


Generators,  Motors  and  Transformers 

Change  of  Energy  Loss  with  Speed  in  Direct-Current 
Machines.— -W.  M.  Thornton.— With  the  increasing  use 
of  large  turbo-generators  the  exact  knowledge  of  the 
change  of  energy  loss  with  speed  becomes  important.  No 
single  rule  covering  the  whole  range  of  speeds  is  known  at 
present,  but  different  rules  are  assumed  for  low-speed 
ranges  and  for  high-speed  ranges.  The  present  paper  gives 
an  account  of  measurements  made  for  the  purpose  of  ex- 
amining the  dependence  of  loss  on  speed,  using  a  7>4-hp 
direct-current  four-pole  motor  running  at  a  normal  speed 
of  1500  r.p.m.  The  windage  tests  are  novel  in  that  they 
were  made  by  running  the  machine  in  air  and  in  vacuo. 
One  of  the  conclusions  from  the  present  experiments  is 
that  there  are  at  least  two  terms  in  the  wind  resistance  of 
electrical  machines,  one  corresponding  to  the  formation  of 
eddies,  the  other  to  a  skin  friction.  For  modern  types  of 
covered  armatures  only  the  former  wind  resistance  factor 
becomes  important  at  high  speeds,  while  for  smooth,  cov- 
ered surfaces  the  latter  is  not  negligible  at  low  speeds. 
The  bearing  friction  loss  is  relatively  higher  at  low  speeds 
than  at  high,  the  index  decreasing  with  rise  of  speed. 
Pole  lamination  has  apparently  an  effect  upon  hysteresis  as 
well  as  upon  eddy-current  loss.  In  the  discussion  H.  H. 
Law  spoke  of  several  cases  where  simple  alterations  in  the 
ventilating  arrangements  had  effected  an  enormous  reduc- 
tion in  the  windage  losses.  In  new  designs  the  determina 
tion  of  the  windage  loss  was  largely  a  matter  of  experi- 
ment, but  the  influence  of  surface  speed  had  to  be  carefully 
watched.  C.  H.  Davidson  remarked  that  in  turbine-driven 
plants  the  accurate  determination  of  windage  losses  was  of 
the  highest  importance  because  they  formed  such  a  large 
proportion  of  the  total.  In  large  direct-current  sets  run- 
ning at  high  speeds  and  fitted  with  powerful  forced  ventila- 
tion the  windage  loss  might  amount  to  as  much  as  40  per 
cent  of  the  total  losses  and  in  alternators  to  25  per  cent  or 
30  per  cent  of  the  total. — London  Electrician,  Dec.  20,  1912. 

Polyphase  Induction  Machines. — G.  Vallauri. — An  ar- 
ticle illustrated  by  diagrams  on  the  passage  of  the  polyphase 
induction  machine  through  synchronism.  In  a  polyphase 
induction  motor  the  torque  developed  consists  of  two  torques 
which  are  of  an  entirely  different  nature.  One  is  the  torque 
due  to  the  action  of  the  rotary  field  on  the  rotor  currents 
induced  by  it  (currents  in  the  rotor  windings  and  eddy  cur- 
rents in  the  rotor  iron).  The  other  is  the  torque  due  to  the 
action  of  the  rotary  field  on  the  magnetization  produced  by 
it  in  the  rotor  iron.  For  a  fully  loaded  motor  the  latter 
torque  is  only  0.5  per  cent  of  the  total  torque  and  is  usually 
neglected  for  this  reason.  However,  for  the  exact  meas- 
urement and  separation  of  the  losses,  as  well  as  for  the 
explanation  of  the  power  variation  which  occurs  while 
the  machine  passes  through  synchronism,  this  small  t 
is  of  great  importance  and  the  fact  that  it  has  been  neg- 
lected has  caused  misunderstandings.  The  author  endeav- 
ors to  sketch  the  functions  of  this  torque. — Elek.  und  Masch. 
(Vienna),  Dec.  22,  1912. 

Synchronous  and  Non-Synchronous  Reactance. — J.  Re- 
zei.man. — Another  article  in  his  Ion?  serial  in  which  the 
author  investigates  the  reactance  of  alternating-current 
machines.  In  this  chapter  he  discusses  fully  the  case  of 
alternators  having  solid  salient  poles,  both  single  and  poly- 
phase. A  75-kva,  eight-pole,  three-phase  alternator  pro- 
ducing 120-volt,  50-cycle  energy  at  750  r.p.m.  is  the  basis 


of  the  discussion  and  calculations.— London  Electrician. 
Dec.  2y,  1 9 12. 

High-Speed  Machines. — Maurice  Le  Blanc. — The  first 
part  of  an  article  discussing  the  possibilities  of  constructing 
machines  for  very  high  angular  speed.  The  author  ex- 
plains how  most  of  the  difficulties  disappear  if  the  rotor 
does  not  revolve  around  a  rigidly  fixed  axis  but  is  able  to 
choose  in  each  instance  its  axis  of  rotation  just  as  a  spinning 
top  would  do  on  a  perfectly  polished  surface.  The  article 
is  to  be  continued.— La  Lumicre  Elec,  Dec.  21,  1912. 

Magnetic  Leakage  in  Transformers. — J.  Murray  Weed. — 
In  a  former  article  by  the  author  formulas  were  derived 
for  calculating  the  reactance  of  transformers  and  the  eddy- 
current  losses  in  the  conductors,  both  of  which  are  directly 
due  to  the  leakage  flux.  The  present  instalment  has  refer- 
ence to  the  nature  and  calculation  of  the  mechanical 
stresses  which  are  produced  by  this  flux  and  which,  at  times 
of  short-circuit,  may  result  in  serious  damage  to  or  even 
destruction  of  the  unit. — Gen.  Elec.  Review,  January,  1913. 

Mercury-Vapor  Rectifiers— B.  B.  Schaefer  .— An  Eng- 
lish translation  of  his  recent  German  paper  on  improve- 
ments in  mercury-vapor  rectifiers  of  large  ratings,  having 
steel  tubes  as  containers.  The  original  German  paper  has 
already  been  abstracted  in  the  Digest. — London  Elec.  Re- 
view, Dec.  27,  1912. 

Lamps  and  Lighting 

Controlling  Equipment  for  Train  Lighting. — A  note  on  a 
recent  British  patent  (No.  41 19,  Dec.  19,  1912)  of  G.  Inrig 
and  L.  Inrig.  For  controlling  the  output  of  a  self-regulat- 
ing reversible  dynamo  used  in  conjunction  with  accumu- 
lators for  train  lighting,  the  armature  is  built  in  two  sec- 
tions called  tin  armature  disks  and  the  core.  A  non-mag- 
netic metal  casing  or  "tube  socket"  is  keyed  to  the  shaft 
against  the  commutator.  One  end  of  a  soft-iron  tube  is 
secured  to  this  socket,  the  other  extending  through  the 
armature  tunnel.  The  armature  disks  are  secured  on  this 
tube.  The  core  consists  of  soft-iron  disks  threaded  on  a 
metal  tube  fitting  freely  on  the  shaft.  The  core  is  cone- 
shaped.  An  ordinary  Pickering  hall  governor  is  fitted  on 
the  shaft  at  the  pulley  end,  one  end  of  the  links  being  at- 
tached to  the  core  and  the  other  to  a  movable  collar  on  the 
shaft.  This  controls  a  quick-break  knife  switch.  A  small 
electromagnet  in  series  with  the  shunt  fields  is  fitted  to  the 
machine  frame,  iron  keepers  being  fitted  on  two  of  the 
brush  arms.  These  magnets  hold  the  brush  rocker  in  posi- 
tion when  the  machine  is  working.  When  normal  speed 
has  been  reached  the  governor  closes  the  knife  switch, 
which  is  in  the  accumulator  circuit.  As  the  speed  varies 
the  governor  adjusts  the  position  of  the  coned  core  in  the 
armature  so  that  the  pressure  is  kept  constant.  It  is  also 
arranged  that  at  excessive  speed  the  switch  is  automatically 
opened. — London  Elec.  Eng'ing,  Dec.  Jti.  1912. 

Generation.  Transmission  and  Distribution 

High-Tension  Constant-Current  Operation  of  Mines. — 
R. — An  article  in  which  the  author  points 
out  the  advantages  of  the  Thury  high-tension  direct-current 
system  over  the  three-phase  system  for  mines.  Two  cables 
are  used  instead  of  three.  This  in  itself  is  a  great  advan- 
tage in  mining  work.  Furthermore,  while  with  the  three- 
phase  system  practically  the  full  pressure  of  the  service  is 
'  .  with  the  hij  constant  continu- 
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ous-current  system  the  full  pressure  between  the  two  cables 
is  present  only  near  the  switchboard.  As  the  switchboard 
is  receded  from  the  difference  of  pressure  between  the  two 
cables  decreases.  In  mining  work  this  appears  to  be  a  mat- 
ter of  considerable  importance,  since  at  the  face  of  the 
coal,  after  allowing  for  all  special  arrangements  for  supply- 
ing the  different  districts,  the  pressure  between  the  two 
service  conductors  would  be  comparatively  small.  With 
three-phase  parallel  working  if  a  "short"  occurs  anywhere 
between  two  phases  the  whole  service  is  put  out  of  opera- 
tion until  the  "short"  is  taken  off  and  the  cable  repaired. 
With  the  high-tension  constant  continuous-current  system 
the  only  effect  of  a  "short"  between  two  cables  anywhere 
is  the  cutting  out  of  the  apparatus  previously  in  service 
beyond  the  "short."  The  chances  of  shock  with  the  high- 
tension  constant  continuous-current  system  would  be  con- 
siderably lessened  in  the  working  of  most  mines  by  the 
fact  that  the  pressure  between  the  live  cable  and  the  return 
conductor,  the  outer,  decreases  all  the  way  from  the  sur- 
face to  the  workings.  Finally  the  direct-current  system  is 
believed  to  be  more  economical. — London  Elec.  Rcviezv, 
Dec.  27,  1912. 

French  Water  Powers. — Henri  Presson. — A  list,  with 
maps,  of  water-powers  along  the  coasts  and  the  frontiers 
of  France.  This  completes  the  author's  extended  statistical 
articles  on  water-powers  in  France. — La  Revue  Elec.,  Dec. 
6,  1912. 

Traction 

Electrification  of  Trunk  Railways. — G.  Huldschiner.— 
A  comparison  of  the  different  systems.    High-tension  direct 
current  for  trunk  railways  requires  the  highest  first  cost  of 
all   possible   systems.     "Articles   in   American   journals   at- 
tempting to  prove  that  the  contrary  is  true  show  only  too 
clearly  that  their  conclusion   is  inspired  by  the  hopes   of 
industrious   designers   of   direct-current   machines."      It   is 
often  also  said  that  the  three-phase  system  is  suitable  per- 
haps  for   railways  with   heavy  grades,  while   for  the   flat 
country  the  single-phase  system  is  the  proper  one.     In  one 
important  respect  this  is  wrong,  since  the  single-phase  motor 
with    its    speed    characteristics    adapts    itself    very    well    to 
mountainous    roads,    while    the    three-phase    motor    adapts 
itself  directly  to  the  requirements  in  a  flat  country  where 
the  highest  power  is  required  at  the  highest  speed.     Other 
considerations,  however,  change  completely  this  conclusion 
as  to  the  adaptability  of  both  types  of  motors  for  flat  and 
mountainous  roads.     The  example  shows  that  when  there 
are  some  reasons  in  favor  of  one  system  there  are  always 
other  reasons  against   it.     The  author  then   discusses  the 
problem  of  regenerating  energy.     The  economical  import- 
ance of  regeneration  is  usually  considerably  overrated,  ac- 
cording to  the   author,   the   real   importance  being  in   the 
simplification   of   the   work   of   the  locomotive   attendants. 
However,  braking  with  regeneration  of  energy  is  not  with- 
out  danger,    in    case   the    electric    connection   between    the 
motors  and  the  station  should  be  interrupted  in  some  way 
and  the  emergency  brake  should  not  act  immediately.     As 
to  line  construction  the  difficulties  of  the  three-phase  system 
are  thought  to  be  overrated.     The  author  thinks  that  it  is 
too  early  to  draw  general  conclusions.     There  is  sense  in 
agreeing  on   a  uniform   system   for  a   state  like  northern 
Germany,  but   there  is  no  reason,  he   thinks,   in   trying  to 
reach  international  agreements  as  to  one  standard  system. 
For  the  present  it  is  best  to  build  as  many  railroads  of  as 
many   different  systems    as    possible.— Elek.    und    Masch. 
(Vienna),  Dec.  22,  1912. 

Boosters.—].  G.  Cunliffe  and  R.  G.  Cunliffe  —  An  ar- 
ticle on  railway  feeder  networks.  Recent  developments  in 
street  traction  have  resulted  in  a  greater  intensity  of  elec- 
trical loading,  i.e.,  in  power  demanded  per  mile  of  track. 
Boosting  is  thus  becoming  increasingly  necessary.  The 
main  principles  underlying  the  use  of  boosters,  both  posi- 
tive and  negative,  are  considered. — London  Electrician, 
Dec.  27,  1912. 


Marine  Propulsion— -W '.  P.  Durtnall  —  A  paper  read 
before  the  (British)  Society  of  Engineers.  The  problem  of 
marine  propulsion  is  stated  and  a  historical  survey  is  made 
of  the  different  solutions.  The  thermal  and  propeller  effi- 
ciencies of  steam-driven  ships  are  discussed,  and  the  con- 
ditions that  the  motive  power  must  comply  with  are  tabu- 
lated. The  steam  turbine  is  considered  and  is  shown  to 
be  unsuitable  for  direct  coupling  to  the  propeller  shaft. 
Finally  an  electric  transmission  system,  known  as  the 
"Paragon,"  is  advocated  and  described.  The  equipment  of 
the  United  States  ship  Jupiter  is  mentioned. — London  Elec- 
trician, Dec.  27,  1912. 

Installations,  Systems  and  Appliances 
Insulation,  Recorder  and  Leakage  Current  Indicator  for 
Alternating-Current  Circuits.— At  the  recent  exhibition  of 
the  Physical  Society  in  London  the  insulation  recorder 
shown  in  Fig.  1  was  exhibited.  The  leakage  current  from 
the  three-phase  system  to  earth,  afte'r  passing  through  a 
choking  coil,  is  measured  on  a  recording  instrument  and  a 
leakage  indicator  connected  in  series.  The  pointer  of  this 
latter  instrument  is  fitted  with  a  contact  so  that  when  the 
current  exceeds  a  predetermined  amount  a  battery  circuit 
is  closed,  the  fuse  F  blown  and  an  alarm  bell  begins  to  ring. 
To  insure  the  absolute  working  of  the  instrument  a  small 
coil  in  the  secondary  circuit  holds  the  pointer  over  against 
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FIG.     I DIAGRAM     OF     INSULATION     RECORDER     AND     LEAKAGE- 
CURRENT    INDICATOR 

the  contact  once  contact  is  made.  The  recorder  is  operated 
on  the  tapping  principle,  the  pen  touching  the  paper  only 
at  short  intervals.  This  makes  the  operation  very  sensitive 
and  accurate.  The  testing  system  is  traversed  only  by  low- 
tension  direct  current  and  is  therefore  perfectly  safe  to 
handle.— London  Electrician,  Dec.  27,  1912. 

Tariff.— Voigt—  Some  remarks  with  respect  to  the  use 
of  the  Potsdam  tariff  which  has  been  mentioned  repeatedly 
in  the  Digest.  A  tariff  based  on  the  same  principles  is  used 
for  agricultural  districts,  there  being  a  fundamental  charge 
per  year  per  acre  and  an  additional  charge  per  kilowatt- 
hour  consumed.  Discount  is  allowed  on  the  latter  charge 
according  to  the  amount  of  energy  used.— Elek.  Zcit.,  Dec. 
19,  1912. 

Wires,  Wiring  and  Conduits 

Aluminum  Arresters— R.  T.  Wagner.— The  first  part  of 
an  illustrated  article  on  the  construction,  installation  and 
maintenance  of  aluminum  arresters  and  their  auxiliaries. 
The  first  aluminum  arrester  designed  for  use  on  a  large 
transmission  system  in  this  country  was  put  in  service  about 
seven  years  ago.  Since  that  time  hundreds  of  installations 
have  been  made  under  varied  conditions  in  all  parts  of  the 
world.  While  essentially  unchanged,  the  later  designs  nat- 
urally embody  certain  improvements  resulting  from  both 
laboratory  work  and  a  careful  study  of  all  installations. 
The  present  instalment  discusses  the  formation  of  the 
hydroxide  film  on  the  aluminum,  the'  dissolution  of  the  film. 
the  construction  of  the  arrester,  horn-gaps,  charging  re- 
sistances, the  difference  between  arresters  for  grounded 
and  non-grounded  neutral  circuits  and  the  transfer  device. 
— Gen.  Elec.  Review,  January,   1913. 
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Electrophysics  and  Magnetism 

Entropy  and  Temperature. — V.  Karapetoff. — A  discus- 
sion of  the  relation  between  entropy  and  temperature  with 
illustrations  by  means  of  analogues.  In  dealing  with  the 
common  forms  of  energy  we  consider  two  factors,  an  in- 
tensity factor  and  a  quantity  factor.  For  instance,  in  elec- 
trical energy  the  ampere-hour,  or  quantity  of  electricity,  is 
the  quantity  factor,  and  the  voltage  is  the  intensity  factor. 
The  nature  of  each  of  these  factors  is  easy  of  conception. 
Heat  energy  is  similarly  characterized  by  temperature,  the 
intensity  factor,  and  entropy,  the  quantity  factor.  An  un- 
derstanding of  the  nature  of  entropy,  however,  is  usually 
acquired  with  considerable  difficulty,  and  in  order  to  give 
a  tangible  picture  of  this  quantity  factor  the  author  first 
reviews  three  old  analogues  in  explanation  of  entropy,  one 
by  Zeuner  and  two  by  Mach,  and  then  proposes  and  dis- 
cusses a  fourth,  in  which  a  fictitious  heat-fluid  or  caloric 
is  introduced.  The  entropy  of  a  body  is  defined  as  the 
quantity  of  caloric  in  it,  and  the  temperature  as  the  pressure 
of  tb's  caloric.  Some  caloric  is  assumed  to  be  in  a  bound 
state  within  the  molecules  of  the  body  and  to  be  liberated 
during  irreversible  processes.  A  review  is  made  of  the 
principal  thermodynamic  phenomena  in  the  light  of  this 
analogue  or  picture,  and  it  is  shown  that  changes  in  en- 
tropy, temperature,  volume  and  pressure  can  be  predicted 
by  a  simple  reasoning. — Gen.  Elec.  Review,  January,  1913. 

Electrochemistry   and   Batteries 

Storage  Battery. — In  connection  with  the  exhibit  of  the 
Edison  storage  battery  at  the  London  Physical  Society's 
recent  exhibition  some  notes  are  given  on  the  latest  con- 
struction of  the  Edison  battery.  Several  often-accentuated 
special  features  are  no  longer  considered  essential,  for 
instance,  the  addition  of  cobalt  and  of  bismuth  to  the  active 
material.  The  electrolyte  contains  0.5  per  cent  of  lithium 
hydrate  in  a  21  per  cent  solution  of  caustic  potash.  The 
tubes  for  the  material,  which  are  vertically  arranged  in  the 
frame  of  a  positive  electrode,  have  a  length  of  4^2  in.  and 
consist  of  nickel-plated  steel  finely  perforated.  They  are 
strengthened  by  small  rings,  are  provided  with  a  spiral 
overlapping  seam  and  contain  nickel  and  nickel  hydrate. 
The  negative  material  is  contained  in  the  well-known  small 
trays  (or  pockets)  of  very  fine  nickel-plated  steel,  likew  ise 
very  finely  perforated.  They  are  provided  with  lids  bent 
over  at  the  edges  and  contain  iron  oxide  with  some  mercury 
compound.  These  small  trays  are  horizontally  arranged. 
In  the  larger  cells  two  square  frames  are  united  to  one 
electrode  of  double  the  height.  A  five-plate  cell  weighs 
4.6  lb.,  a  twenty-five-plate  cell  41  lb. — London  Engineering, 
Dec.  20,  1912. 

Copper  and  Nickel  in  Electric  Furnace. — M.  Stephan. — 
An  account  of  some  experiments  on  the  reduction  of  copper 
and  nickel  ores  in  the  electric  furnace. — Met.  and  Chem 
Eng'ing.  January,  1913. 

Electrolytic  Processes  for  Zinc. — Victor  Engelhardt. — 
A  paper  on  recent  progress  in  electrolytic  processes  for  zinc. 
The  author  gives  a  sketch  of  the  different  processes  pro- 
posed, with  special  reference  to  the  processes  developed  by 
the  Siemens  &  Halske  company  and  to  recent  advances 
made  by  that  company  in  the  making  of  lead  peroxide  and 
manganese  peroxide  anodes. — Met.  and  Chan,  linking, 
January.  1913. 

Electrolysis  of  Sodium  Chloride. — A.  J.  A.LLMAND. — An 
illustrated  paper  on  two  electrolytic  cells  devised  by  Billiter. 
The  first  is  the  Billiter-Siemcns  diaphragm  cell  with  a 
horizontal  diaphragm,  being  used  in  various  plants.  The 
second  is  the  Billiter-Leykam  gravitation  cell,  which  is  de- 
scribed in  some  detail. — Met.  and  Chem.  Eng'ing,  January, 
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Units,   Measurements  and  Instruments 

Alternating-Current  Instruments. — Among  the  exhibits 
of  a  British  firm  at  the  recent  exhibition  of  the   Physical 


Society  in  London  was  the  J.  T.  Irwin  astatic  alternating- 
current  dynamometer,  which  is  said  to  be  practically  un- 
influenced by  external  fields  even  if  irregularly  distributed. 
The  two  moving  coils  A  B  (Figs.  2,  3  and  4)  are  of  D 
shape,  with  their  straight  limbs  adjacent  and  close  to  the' 
axis  of  rotation.  The  current  flows  through  them  at  anj 
nt  in  the  same  direction.      I  hey  are  mounted  side  by 


FIGS.    2,    3    AND    4 MOVING    COILS    OF    ASTATIC    DYNAMOMETER 

side  on  a  disk  of  mica,  which  is  pivoted  or  suspended  in 
the  radial  field  from  two  fixed  parallel  coils  joined  in  oppo- 
sition. In  one  position  the  plane  of  the  moving  cod  is 
parallel  to  the  plane  of  the  fixed  coils.  The  natural  period 
of  the  moving  system  is  high,  and  effective  air-damping  is 
provided  by  the  mica  vane,  which  turns  in  a  closed  chaniDer. 
The  close  juxtaposition  of  the  coils  eliminates  errors  due 
to  external  fields.  High  sensitivity  and  quick  working  are 
claimed  both  for  the  suspended  and  the  pivoted  forms,  and 
portable  instruments  measuring  the  volts,  amperes  and  watts 
are  constructed  on  this  plan.  In  the  Irwin  reflecting 
dynamometer  the  moving  coil  has  a  robust  suspension  and  a 
periodic  time  of  one  second.  The  resistance  of  the  fixed 
coil  is  0.03  ohm,  its  inductance  9X  I0  °  henry;  the  moving 
coils  have  a  resistance  of  20  ohms  and  an  inductance  of 
3  X  to"'  henry.  When  they  are  fitted  with  a  scale  of  1  m 
radius  a  full-scale  deflection  is  obtained  with  0.01  amp  in 
the  moving  coils  and  6  amp  in  the  fixed  coils.— London 
Engineering,  Dec.  27,  1912. 

Voltage  Rises  with  Electromagnets. — 1'.  Kuschwitz. — 
The  author  shows  that  in  the  design  of  protective  devices 
to  prevent  detrimental  rises  of  voltage  due  to  the  disconnec- 
tion of  inductive  apparatus  it  is  not  sufficient  so  to  dimen- 
sion them  that  there  are  no  sparks  at  the  contacts  when 
opened,  fare  must  also  be  taken  that  rises  of  voltage  at 
other  places  of  the  circuit  cannot  hurt  the  magnet  coils  or 
the  protective  devices  themselves.  In  order  to  find  out 
whether  this  has  been  accomplished  sufficiently  a  vacuum 
lightning  arrester  in  parallel  to  the  parts  of  apparatus  to 
be  protected  lias  very  appreciable  advantages  when  it  is 
employed  as  a  testing  instrument. — Kick.  Zeit.,  Dec.  26, 
1912. 

Air  Condensers. — II.  ScHERING  AN!)  R.  SciIMIDT. — An 
illustrated  description  of  a  set  of  standard  air  condensers 
with  units  of  0.05,  0.02  and  2  X  °-01  mf>  ar>d  a'so  an  ac 
of  an  adjustable  rotary  condenser  by  means  of  which  inler- 
mediate  values  can  be  obtained.  Parallel  connection  is 
accomplished  by  putting  the  condensers  one  above  the  other 
so  that  the  total  capacity  equals  the  sum  of  the  single 
condensers.  There  is  then  no  necessity  of  taking  the  con- 
necting  wires  into  consideration  at  all. — Elek.  Zeit..  Dec. 
M112. 

Pyrometry  in  Steel  Works. — C.  R.  Dowling. — A  general 
account  is  given  of  the  various  methods  at  present  avail- 
able for  the  measurement  of  high  temperatures.  These  in- 
clude thermocouples,  thermal  radiation  pyrometers,  elec- 
trical resistor  methods,  optical  pyrometers  and  calorimetric 
pyrometers.     London  Electrician.  Dec.   13.   1912. 
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Telegraphy,  Telephony  and  Signals 

Magnifying  Feeble  Telegraph  Currents.— S.  G.  Brown.— 
An  experimental  lecture  delivered  at  the  recent  exhibition 
of  scientific  apparatus  by  the  Physical  Society  in  London. 
Methods   for  increasing  the   relative  power  of  cables  are 
becoming  very  important.     The  first  method  described  re- 
lates to  improvements   in  the  sensitiveness  of   the  siphon 
recorder.     In  the  siphon  recorder  of  the  moving-coil  type 
inertia  of  the  parts,  back  emf  of  the  coil,  friction  of  air, 
suspension  and  inking  had  to  be   overcome;  the  coil   and 
siphon  had  to  have  a  definite  period  of  oscillation,  depending 
upon  the  speed  of  the  signals  and  ranging  from  0.3  to  0.1 
second.    The  sensitiveness  could  be  improved  by  shortening 
the  siphon  (which  is  about  2.5  in.  long  as  a  rule)   and  by 
narrowing  the  coil   (having  500  turns  of  2-mil  wire  at  a 
mean  radius  of  }<k   in.).     The  inertia  of  the  coil  and   of 
the  siphon  should  be  equal  in  order  to  minimize  the  inertia 
of  the  system,  but  it  was  practically  inadvisable  to  go  below 
fifty  or  a  hundred  turns,  and  Mr.  Brown  hence  magnified 
the  motion  of  the  coil  in  the  first  device  he  exhibited.     A 
fine  fiber,  kept  in  tension  by  flat  springs,  was  attached  to 
an  arm  carried  by  the  moving  coil  and  to  a  vertical  fiber 
on  the  siphon  suspension  device,  which  was  fixed  on   an 
aluminum  carrier  held  by  a  vertical  fiber  at  the  top  and  by 
two  parallel  fibers  0.2  in.  apart  below.     The  one  leg  of  the 
siphon  was  on  the  axis  of  the  suspension  between  the  two 
latter  fibers,  and  the  whole  suspension  device  was  vibrated 
up  and  down  by  the  aid  of  a  lower   (very  weak)   and  an 
upper  flat  spring,  so  as  to  jerk  the  ink  out.     The  siphon 
contained  red  aniline  dissolved  in  methylated  spirits,  and 
its  working  end  was  ground  flat  to  give  closely  spaced  dots. 
When  the  instrument  was  adjusted  to  10.5  natural  periods 
per  second,  with  a  300-ohm  300-turn  coil,  a  current  of  50 
micro-amp  gave  a  full-sized  signal  corresponding  to  a  de- 
flection of  0.1  in.  on  the  paper,  and  the  back  emf  was  re- 
duced to  a  quarter  or  less  of  its  ordinary  value.     On  the 
largest  Atlantic  cables  an  increase  in  speed  of  30  per  cent 
had  been  realized  by  these  means.    The  second  improvement 
concerned  a  thermoelectric  relay.     In  this  device  a  very 
light  thermopile  of  five  junctions   (platinum,  and  platinum 
with  20  per  cent  of  iridium)  was  kept  oscillating  between 
two  small  alcohol  flames  by  an  arrangement  resembling  the 
one  adopted  for  the  siphon,  some  of  the  fibers  being  phos- 
phor-bronze wires.     The  flames  were  wick  burners,   each 
provided  with  a  copper  cap  fixed  above  a  few  turns  of  a 
copper  wire  coil,  which  became  hot  and  insured  a  steady 
production  of  vapor.     In  the  neutral  position  both  ends  of 
the  thermopile  were  dull  red;  when  deflected  by  the  cable 
current  one  junction  became  bright  red,  the  other  almost 
dark.     There  was  a  lag  in  the  thermal  current,  but  it  was 
inappreciable    for   cable   work,    and   in    fact    advantageous 
with  simplex  working,  because  it  facilitated  the  balancing 
of   the   sending  current   which   might   affect   the    receiver. 
With  a  natural  period  of  the  coil  equal  to  8.7  periods  per 
second  and  a  480-ohm  480-turn  coil,  a  coil  current  of  0.03 
milliamp   gave  a  current   of   0.81   milliamp   from  the   pile 
through  an  external  resistance  of  42  ohms,  the  thermopile 
itself  being  deflected  by  0.075  in-     Thus  there  was  a  maS~ 
nifying  power  of  twenty-seven.     The  remarkable  property 
of  this  relay  was  that  its  magnifying  power  was  constant 
and  that  it  multiplied  the  impulses  received  in  exact  pro- 
portion to  their  strength,  as  was  shown  by  curves.     How 
this    was    possible   Mr.    Brown    further    explained   by    the 
simple  mechanical   experiment   that   a   heavy   weight,   sus- 
pended by  a  string  coiled  round  a  rotating  spindle,  could 
easily  be  raised  almost  without  pulling  the  free  end  of  the 
string  up  at  all,  because  additional  power  came  from  the 
motor  driving  the  spindle  (a  treadle  in  the  demonstration). 
This  principle  of  mechanical  power  magnification  was  util- 
ized in  a  third  device,  by  means  of  which  it  was  possible 
to    work    an    ordinary    siphon    writer,    normally    requiring 
3  milliamp,  by  a  current  of  10  microamp.     On  a  German- 
American  cable  an  increase  of   speed  of  40  per  cent   had 


been  maintained  in  three  weeks'  trials  by  the  aid  of  the 
thermocouple. — London  Engineering,  Dec.  20,   1912. 

Wireless  Telegraphy  Generator. — E.  F.  W.  Alexander- 
son.— An  illustrated  article  in  which  the  author  first  gives 
a  few  notes  on  the  generating  equipments  used  in  present- 
day  wireless-telegraph  stations  in  which  the  spark  method 
with  500-cycle  energy  is  employed.  He  then  enumerates 
the  reasons  why  this  system  will  probably  be  superseded  in 
the  near  future  by  those  using  continuous  trains  of  waves 
generated  by  high-frequency  alternators.  The  paper  de- 
scribes the  design  of  an  inductor  alternator  for  directly 
producing  outputs  at  100,000  and  200,000  cycles,  and  also 
an  alternator  in  which  telephone  current  is  used  for  field 
excitation  and  in  which  the  current  generated  by  the  arma- 
ture has  a  volume  larger  than  the  energy  used  in  the  tele- 
phone for  excitation. — Gen.  Elec.  Review,  January,  1913. 

Great  Britain. — The  annual  report  of  the  British  Post- 
master-General on  telegraphy,  telephony-  and  wireless  teleg- 
raphy. The  most  important  event  of  the  year  was  the 
transfer  of  the  system  of  the  National  Telephone  C01"  ^any 
to  the  State. — London  Electrician,  Dec.  13,  1912. 

Miscellaneous 

The  Future  of  Electricity. — Some  further  interviews  with 
prominent  French  and  Italian  electrical  engineers.  Barbil- 
lion  discusses  some  problems  of  electrical  training  in  French 
schools  and  universities.  Riccardo  Arno  predicts  that  cen- 
tral stations  will  be  forced  more  and  more  to  make  a  charge 
for  extra-phase  currents;  Arno's  method  of  accomplishing 
this  has  been  already  adopted  by  a  number  of  stations  in 
Italy.  Marius  Latour  thinks  that  new  principles  of  dynamo- 
electric  machinery  can  hardly  be  expected,  as  every  possible 
type  seems  to  have  had  its  chance  of  being  invented.  But 
improvements  will  be  made  in  mechanical  respects,  etc. 
Really  great  progress  is  to  be  hoped  from  the  laboratories 
of  the  physicists  and  the  chemists.  Grosselin  thinks  that 
power  transmission  by  cables  is  bound  to  increase  with  the 
length  of  alternating-current  transmission  systems. — La 
Lumiere  Elec,  Dec.  21,  1912. 


Book  Review 


Power  Loss  Calculator  for  Electrical  Conductors.    De- 
vised  and   published   by   Ralph   U.   Fitting,   Pine   and 
'William  Streets,  New  York  City.     1912.     Three  pages 
and  two  calculators.    Price,  $5. 
A  handy  calculator  for  the  use  of  engineers  in  calcu- 
lating transmission-line  problems.     The  calculator  itself  is 
in  two  parts,  the  first  of  which  is  based  on  the  assumption 
that    the    line-charging    current    or    electrostatic    capacity 
effect  is  negligible.     The  known  quantities  in  the  problem 
are  kilowatts  to  be  delivered,  length  of  line,  volts  between 
phase  wires  at  receiving  end,  and  power- factor   of  load; 
the  calculator   determines  the   per  cent  of   power   lost   in 
single-phase,  two-phase  or  three-phase  circuits  of  copper, 
aluminum  or  copper-clad  steel.     The  second  portion  of  the 
calculator  is  for  determining  the  correction  to  be  applied  to 
the    result    obtained    in    the    first    instance    on    account    of 
neglecting  the  line-capacity  effect.    In  most  cases  this  calcu- 
lator will  determine  the  line  loss  to  within   1  per  cent  of 
loss.    In  a  specific  case  the  following  results  were  obtained : 
Given  a  three-phase,  50-cycle,  11 1,100- volt  line,  with  250,- 
ooo-circ.-mil    conductors    spaced    10    ft.    between    adjacent 
phases,  all  in  one  plane,  a  load  power-factor  of  0.921  lag- 
ging and  a  product  of  2,420,000  kw-miles  (kilowatts  deliv- 
ered multiplied  by  length  of  line  in  miles),  then  the  com- 
puted   loss    will    be    4.73    per    cent,    the    calculator    loss 
uncorrected  5.10  per  cent,  the  capacity  correction  0.57  per 
,  cent,  and  the  calculator  loss  corrected  4.53  per  cent.     This 
'  calculator  may  be  regarded  as  very  useful  for  making  pre- 
liminary plans  or  checking  final  calculations. 
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New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Electric  Starting,  Lighting  and  Ignition  Systems 
for  Automobiles 

The  Westinghouse  Electric  &  Manufacturing  Company 
has  entered  the  accessories  market  with  starting,  lighting 
and  ignition  outfits.  The  equipments  so  far  announced  are 
starting  motors,  lighting  generators,  combined  ignition  and 
lighting  generators,  and  combined  starting  and  lighting  mo- 
tor-generators—all 6-volt  systems.  For  starting  and  lighting 
one  mo  ^generator  is  used,  and  for  ignition  and  lighting 
one  generator  and  one  ignition  coil.  All  timing  and  dis- 
tributing parts  are  contained  in  the  generator,  thus  sim- 
plifying both  the  electrical  and  the  mechanical  connections. 
A  feature  of  the  motors  and  generators  is  the  heat- 
resisting  compound  in  which  all  windings  are  baked.  This 
compound  cements  the  windings  together  and  prevents 
them  vibrating  and  jarring  loose— and  the  compound  it  is 
claimed,  will  not  soften  even  at  250  deg.  Fahr.     Oil  '<*aso- 


a  lighter  battery  and  a  lighter  charging  generator  because 
of  less  capability  for  charging. 

The  motors  and  generators  have  ball  bearings  and  steel 
and  frames.  They  are  entirely  inclosed  and  thus 
are  dust-proof  and  liquid-proof.  Lightness  of  weight  is 
secured  by  a  compact  arrangement  and  design  of  the  parts. 
Starting,  lighting  and  ignition  switches,  meters  and  wiring 
details  are  furnished  complete  with  standard  equipments  by 
the  manufacturing  companv. 


Wire-Skinning  Pliers 

A  tool  for  removing  insulation  from  wire  has  been  placed 
on  the  market  by  Mathias  Klein  &  Son,  562  West  Van 
Buren  Street,  Chicago.  Referring  to  the  illustration,  it  will 
be  noted  that  there  are  knives  on  both  sides  of  the  tongues 
for  cutting  the  insulation,  that  another  knife  splits  the  in- 
sulation lengthwise  of  the  wire  and  finally  that  the  end  of 


TWO    TYPES    OF    6-VOI.T    DYN  \\m 


line,  water  and  alcohol  are  also  said  to  have  no  effect  upon 
this  compound.  The  generators  operate  in  connection  with 
a  storage  battery,  which  supplies  energy  when  the  engine 
is  running  at  low  speeds  and  when  the  car  is  idle.  By  an 
arrangement  of  the  generator  winding  the  battery  is 
charged  at  all  running  speeds  when  lamps  are  not  burning, 
and  when  the  lamps  are  burning  the  generator  supplies  the 
energy  for  the  lamps  and  in  addition  charges  the  battery 
above  the  balancing  speed.  The  arrangement  is  said  to  be 
Mich  that  the  battery  is  at  no  time  charged  at  an  excessive 
rate.  Regulation  of  battery  charging  is  accomplished  by 
the  generator  itself  and  without  the  use  of  am  relays  01 
solenoid-operated  regulators.  The  system  is  self-regulating 
and  no  adjustments  are  necessary.  The  generators  have 
wound-field  coils. 

Ignition  is  accomplished  through  single-unit  spark  coil. 
operating  in  conjunction  with  timing  and  distributing  parts 
on  the  generator.  The  battery,  either  alone  or  acting  with 
the  generator,  furnishes  continuous  energy.  The  timer  or 
interrupter  gives  automatic  spark  advance,  and  also  in- 
creases the  period  of  contact  as  the  speed  increases  to  make 
the  spark   uniform   regardless   of   speed. 

The  Westinghouse  starling  motors  are  designed  with  a 
view  to  minimizing  the  discharge  of  the  battery  during 
starting.  This  is  done  by  adapting  the  power  of  the  motor 
i"  the  requirement  that  it  turns  the  engine  oyer  as  one 
would  do  in  cranking  by  hand.  This  takes  considerably 
less  power  than  would  be  required  to  spin  the  engine 
unnecessarily  at  high  speed,  and  makes  possible  the  use  of 


H  [RE-SKINNING  PLIERS 

tlie  jaws  is  cross-hatched  to  give  a  good  grip  in  pulling  off 
the  insulation.  Another  knife  is  provided  for  scraping  the 
wire,  if  necessary,  and  there  are  a  slot  for  bending  loops 
111  ends  ot  wires  and  a  knife  for  side  cutting.  A;  present 
wire-skinning  pliers  are  manufactured  only  in  a  size 
for  use  with  No.  14  wire. 


Electric-Lighting  System  for  Automobiles 

To   avoid   the  difficulties   arising    from   the   use   of   small 
delicate    parts    in    automobile    lighting    the    Rushmore 
Plainfield,  X.  J.,  have  designed  a  system 
of  utilizing  the  property  belonging  to  iron  wire  of  increas- 
ing;   its  electrical   resistance  considerably  at   a  temperature 
slightly   below   red  heat.     The   voltage  and  current   are   in 
•  bout    10  amp,   indicating  that   the   resist- 
ance   ,s   con  10   amp   it    suddenly    requires 

ly  increased  voltage  for  each  additional  ampere  of 
current. 

tost   primitive  method   for   utilizing  this 

iv   of   iron   wire   was   simply   to   insert   the   iron   coil 

as  .111  automatic  rheostat  in  the  main  circuit.     This  arrange- 

dynamo  voltage  to  rise  unchecked  with 

ih.    speed    and    the   surplus   output    was   absorbed    in    heat 

by  the  iron  coil.     Aside  from  its  wastefulness,  this  system 

ect   regulation.     A  slight  step  in  advance 

■meeting  the   shunt-field  coil   beyond   the 

iron  coil,  thereby  holding  the  voltage  at  the  terminals  of 
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the  field  coil  fairly  constant.    This  did  not  give  a  constant 
field,  but  a  self-weakening  field. 

The  solution  was  found  in  supplementing  the  main-shunt 
field  coil  with  a  bucking  coil  arranged  as  a  shunt  around 
the  iron  "ballast  coil."  The  bucking  coil  opposes  the  main 
field  coil  but  is  not  under  any  condition  quite  so  strong  as 
the  latter.    When  the  ballast  coil  is  cold  it  practically  short- 


has  to  pass  through  the  bucking  coil.  This  intensifies  the 
action  of  the  latter  so  much  that  the  output  is  held  down 
to  an  average  of  3  amp,  which  takes  care  of  the  small 
lamps  and  delivers  a  small  current  to  the  battery,  thereby 
always  keeping  the  latter  charged. 

It  is  claimed  that  owing  to  the  large  output  of  the 
dynamo  daylight  charging  (other  than  the  small  constant 
3-amp  current)  is  unnecessary.  Operating  the  dynamo 
when  light  is  wanted  produces  automatically  at  ordinary 
driving  speeds  all  the  energy  required.  As  a  lamp  takes 
about  1  amp  to  every  6  cp,  head  lamps  as  large  as  30  cp 
each  will  take  only  10  amp  for  the  pair,  leaving  a  sufficient 
margin  to  supply  the  side  and  tail  lamps  and  still  deliver  a 


FIG.     I THE    DYNAMO    COMPLETE 

circuits  the  bucking  coil,  so  that  the  effect  of  the  latter  is 
negligible  and  the  main-shunt  coil  has  its  full  effect.  Thus 
at  low  speeds  the  dynamo  acts  practically  like  an  ordi- 
nary shunt  dynamo  and  builds  up  an  effective  output  at 
the  lowest  practicable  speed.  When,  however,  the  critical 
speed  and  temperature  of  the  ballast  coil  are  reached  the 
resistance  of  the  latter  increases  rapidly,  thus  forcing  the 
excess  current  through  the  bucking  coil  and  decreasing  the 
excitation  due  to  the  main-field  coil. 

When  the  parts  are  properly  proportioned  it  will  be 
found  that  the  dynamo  will  generate  a  small  current  of 
the  necessary  voltage  for  charging  even  at  200  r.p.m.,  and 
it  attains  its  normal  or  critical  output  at  about  600  r.p.m. 
From  this  speed  to  the  highest  the  rise  in  output  when  con- 
nected to  the  storage  battery  is  trifling.  At  the  highest 
speeds  the  field  excitation  is  said  to  be  only  one-sixth  of 
what  it  would  be  without  the  bucking  coil. 

A  28-lb.  dynamo,  it  is  said,  operates  at  an  output  ol 
about  12  amp,  which  may  rise  to  14  amp  at  maximum 
speed.  A  larger  size,  weighing  43  lb.  and  intended  to  run 
at  engine  speed,  develops  about   15  amp  normally  and   16 


FIG.  4 — SLOW-SPEED  ARMATURE 

small  charge  to  the  battery.  The  fact  that  daylight  charging 
is  not  necessary  is  an  additional  advantage,  as  it  relieves  the 
owner  of  the  responsibility  for  seeing  that  his  battery  is 
kept  charged. 


Flush  Receptacle 

A  receptacle  which  is  interchangeable  in  that  it  provides 
for  the  use  of  either  a  surface  plug  or  a  polarity  plug 
in  connection  with  it  has  recently  been  put  upon  the  market 
by  the  Machen  &  Mayer  Electrical  Manufacturing  Company 
of  Philadelphia,  Pa.  The  receptacle,  an  illustration  of 
which  is  shown  herewith,  fits  flush  with  the  wall  plate 
which  is  used  to  give  a  pleasing  finish  and  to  cover  the 
aperture  containing  the  wall  box.  The  receptacle  is  13/16 
in.  deep,  allowing  room  for  wiring  in  a  shallow  wall  box, 
and  it  is  said  that  it  is  substantial  in  construction  and  neat 
in  appearance. 

It  is  further  stated  by  the  makers  that  the  receptacle 
may  be  installed  regardless  of  the  type  of  plug  to  be  used 
and  that  it  may  be  wired  without  removing  the  porcelain 
cap.  The  internal  construction  has  received  special  atten- 
tion and  has  been  so  arranged  that  arcing  across  the  con- 


FIG.    2— CIRCUIT    DIAGRAM  FIG.  3— AUTOMATIC  CUT-OUT 

to  18  amp  maximum.  These  weights  include  the  cut-out. 
The  usual  automatic  cut-out  is  provided  to  disconnect  the 
dynamo  from  the  battery  at  speeds  too  low  for  charging. 
The  ballast  coil  is  mounted  on  the  dashboard  in  connection 
with  the  head-lamp  switch.  Closing  the  head-lamp  switch 
also  puts  the  ballast  coil  in  circuit;  opening  it  disconnects 
the  ballast   coil,   so   that   the   entire  output   of  the  dynamo 
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FLUSH    RECEPTACLE    AND    PLUG    SWITCH 

tacts  even  on  high  voltages  is  prevented.  A  polarity  plug 
in  connection  with  this  flush  receptacle  has  been  found  to 
be  especially  adaptable  for  use  with  small  motors,  heating 
apparatus  and  the  like,  and  for  laboratory  and  experi- 
mental work  where  the  polarity  must  not  be  reversed.  The 
receptacle  fits  standard  switch  boxes  and  may  be  had  in 
practically  any  finish. 
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Sectional  Conduit  System  for  Steam  Pipes 

The  Berwind-White  Coal  Mining  Company  is  one  of  the 
largest  operators  in  the  bituminous  field,  and  in  many 
respects  its  most  interesting  operations  are  in  and  near 
Windber,  Pa.  This  town  has  a  population  of  12,000  and  is 
situated   high   in   the   mountains   not   far    from   the   city   of 


FIG.     I LOWER     HALF     OF     SECTIONAL     CONDUIT     WITH     STEAM 

PIPES     PARTIALLY     INSTALLED 

Johnstown.     The  municipality   is  practically   owned  by  the 
coal  company  and  allied  interests. 

Some  years  ago  the  Windber  Heating  Company  was 
formed  and  a  large  power  house  was  built  at  the  entrance 
of  one  of  the  coal  mines.  This  plant  furnishes  energy  for 
lighting  and  motor  service  in  the  mines  and  for  a  large 
portion  of  the  town  and  also  steam  for  residence  heating. 
At  the  present  time  the  company  is  under  contract  to 
supply  heat  for  58,000  sq.  ft.  of  radiation.  In  all  the  early 
installations  the  piping  was  insulated  with  wood  covering. 
About  a  year  ago  one  line  was  opened  up  and  what  was 
left  of  the  wood  covering  was  removed  and  sectional  con- 
duit substituted.  This  proved  so  satisfactory  that  the 
company  recently  replaced  over  2000  ft.  of  steam  line  with 
sectional  conduit,  making  a  total  of  3325  ft.  of  this  system. 

The  recent  installation,  of  which  two  views  are  shown. 
is  an  8-in.  main  line,  running  from  the  power  house  up  a 
steep  hill  and  down  a  grade  to  the  heart  of  the  town. 
where  it  connects  to  the  branch  mains.  There  is  no  return 
line  on  this  system,  live  steam  being  carried  into  each 
building  at  a  low  point,  so  that  the  return  will  flow 
into  a  trap,  from  which  it  is  allowed  to  go  to  waste. 

Several  difficult  conditions  had  to  be  met  with,  such  as 
the  hue  passing  through  coal  veins  and  hard  pan.  through 
winch  surface  water  containing  sulphur  percolated,  soaked 
through  the  wooden  protection  and  corroded  the  steel  pip  s. 
1  onsequently  it  was  necessary  to  remove  a  considerable 
quantity  of  pipe,  although  it  had  been  in  place  only  three 
years.  In  laying  this  pipe  line  it  was  found  necessary  10 
cross  under  the  gutter  of  a  roadway  which  carried  mine 
water  containing  a  large  percentage  of  sulphur.  In  laying 
the  new  conduit  and  pipe  at  this  point  the  course  of  the 
Steam  was  temporarily  diverted  while  the  conduit  wax 
laid  across  its  path.  A  concrete  dam  was  constructed  in 
the  gutter  with  the  conduit  embedded  in  it.  This  prevented 
the  backfilling   from   washing   away,  securely   held   the  con- 


duit   111    line    and    kept    it    free    of    danger    from    sulphuric 
w  ater. 

As  originally  laid  the  pipe  was  allowed  to  take  the  curva- 
ture of  the  ditch,  with  unnecessary  strains  placed  on  joints, 
resulting  in  their  leaking.  In  laying  the  new  system  care 
was  taken  to  secure  the  correct  grade.  A  ditch  was  dug 
3  ft.  wide  and  to  the  necessary  depth.  In  the  bottom  of  the 
ditch  a  channel  <i  111.  deep  and  12  in.  wide  was  made.  In 
this  was  laid  a  sub-drain  6  in.  in  diameter,  the  botto 
which  was  covered  with  6  in.  of  crushed  stone  of  rather 
coarse  grade.  Upon  tins  was  laid  a  layer  of  fine  chip  stone, 
to  form  a  fairly  even  bed  for  the  bottom  half  of  the  tile 
conduit. 

At  every  fifth  section  of  tile  was  a  supporting  tee,  with 
the  bell  of  the  branch  down  and  the  base  filled  to  the  Sow 
line  of  the  conduit  with  rich  concrete,  as  will  be  noted  in 
Fig.  I.  In  this  concrete  were  set  roll  frames  of  the  proper 
height.  These  frames  are  designed  to  carry  the  entire 
weight  of  the  pipe  and  permit  it  to  move  under  expansion 
and  contraction  without  placing  any  strain  on  the  tile 
conduit. 

The  steam  pipe  was  then  laid  and  the  expansion  joints 
were  placed  in  the  line  in  manholes  at  proper  intervals. 
For  testing  purposes  the  pipe  was  then  subjected  to  a 
hydraulic  pressure  of  from  20  lb.  to  60  lb.,  according  to  the 
steam  pressure  to  be  carried  in  the  line  where  the  test  was 
made. 

The  top  halves  of  the  conduit  were  then  placed  in  posi- 
tion, the  longitudinal  joints  being  well  washed  with  neat 
cement  mortar,  and  the  bell  joints  were  cemented  to  insure 
their  being   watertight. 

Asbesto-sponge  filling  was  packed  in  the  conduit  all 
around  the  steam  pipe,  as  shown  in  Fig.  2,  after  each  top 
section  had  been  secured  in  place,  (rushed  stone  of  me- 
dium size  was  filled  in  until  the  bells  of  the  second  half  were 
covered  with  3  in.  of  stone.  Then  the  ditch  was  tilled  up 
and  tamped. 

The  manholes  were  made  with  1  3-111.  concrete  foundation 
walls  to  a  height  even  with  the  top  of  the  lower  half  of 
the  conduit.     The  conduit   was   brought   through   the  man- 


PIG.    2 — COMPLETED     INSTALLATION     AT     MANHOLE 

hole  walls,  so  that  the  edges  ,,t"  the  tile  were  flush  with 
the  inside  of  the  walls.  In  order  that  the  tile  should  have 
bell  ends  in  the  manholes,  unions  were  used  in  laying  the 
first  sections  on  1!  manhole's.     Over 

these  concrete  foundation  walls  brick  walls  were  built  and 
brought  in  at  the  top  to  the  proper  size  to  receive  the  man- 
holi     plates.      Wherever   the   tile   entered    the   manholes   the 
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pipes  were  covered  with  sleeves  of  sectional  asbesto-sponge 
felted  pipe  covering  and  the  openings  around  them  were 
closed  with  a  shutter. 

Aside  from  its  simplicity  and  the  facility  afforded  for  its 
rapid  installation,  these  sectional  conduits,  which  are  made 
by  the  H.  W.  Johns-Manville  Company,  New  York,  arc- 
said  to  be  impervious  to  water,  dampness  and  acids.  Being 
made  from  a  special  combination  of  stoneware,  clay  and 
other  ingredients,  they  form  a  particularly  durable  protec- 
tion for  underground  steam  pipes  subject  to  corrosive  ac- 
tion from  chemicals.  An  additional  advantage  found  in 
the  use  of  these  conduits  is  that,  owing  to  their  method  of 
construction,  the  weight  or  movement  of  pipes  cannot  in- 
jure the  conduit.  It  can  be  opened  up  for  inspection  or 
removed  and  relaid  without  damage  to  the  piping. 


Vapor-Proof  Portable  Lamp  Guard 

The  McGill  Manufacturing  Company,  of  Valparaiso, 
Ind.,  is  putting  on  the  market  a  vapor-proof,  water-tight 
portable  guard  for  use  in  breweries,  tanneries,  gas  plants, 
cement  plants  and  other  places  where  a  guard  of  this  char- 


VAPOR-PROOF    PORTABLE    LAMP    GUARD 

acter  is  needed  and  there  is  danger  of  short-circuiting. 
The  unit  is  provided  with  a  glass  globe  which  screws 
tightly  over  the  lamp  and  is  in  turn  protected  by  a  wire 
guard. 


An  Electric  Tachometer 

There  are  many  operations  in  which  it  is  desirable  to 
have  permanently  connected  to  an  engine  or  machine  an 
accurate  speed  indicator  which  will  show  at  a  glance  the 


The  instrument  consists  of  a  small  generator,  designed 
for  use  with  this  tachometer  and  generating  25  volts  at 
1000  r.p.m.  On  account  of  this  voltage  generated,  an  in- 
strument which  is  dead-beat  in  operation  can  be  supplied. 
The  instruments  have  unusually  high  resistance,  exceeding 
3000  ohms  in  each,  so  that  the  length  of  leads  connecting 
the  magneto  and  the  indicating  instrument  has  no  effect 
on  the  readings.  One,  two  or  three  instruments  may  be 
connected  to  the  same  generator  without  affecting  the 
indications.  This  high-resistance  feature  is  advantageous, 
for  oftentimes  after  the  generator  and  one  indicating  in- 
strument have  been  installed  it  is  desirable  to  place  a 
recording  instrument  in  an  office  or  at  another  convenient 
point,  and  this  can  be  connected  to  the  generator  without 
recalibrating  the  instrument. 

With  many  machines  operation  at  a  certain  speed  is  neces- 
sary to  produce  the  best*  results.  For  instance,  in  large 
machine  tools  it  is  desirable  to  know  the  cutting  speed,  in 
blast  furnace  plants  the  number  of  cubic  feet  of  air  per 
minute  blown  into  the  furnace  is  checked  from  the  engine 
speed,  and  in  practically  all  testing  laboratories  speed  is 
an  important  measurement.  It  is  claimed  that  this  electric 
tachometer  will  bring  all  these  operations  under  more 
accurate  control. 


Electric  Cooking  Installation  in  a  Maharajah's 
Palace 

Electric  stoves  and  other  cooking  utensils  made  in  the 
United  States  have  found  their  way  into  high  social  circles 
in  India,  and  appear  to  be  appreciated  there.  The  accom- 
panying illustration  shows  the  kitchen  in  the  palace  of  the 
Maharajah  of  Mysore,  where  electric  cooking  appliances 
made  by  the  Hughes  Electric  Heating  Company  of  Chi- 
cago are  installed.  In  the  foreground  is  seen  a  table 
equipped  with  a  charcoal  stove,  used  before  the  electric 
range  and  other  utensils  were  installed.  At  the  left  is  a 
four-hole  electric  range.  The  "griddles"  are  equipped  for 
three-heat  intensities,  consuming  at  maximum  880  watts, 
at  medium  440  watts  and  at  low  heat  220  watts.  The  oven 
lias  two  three-heat  units,  located  at  top  and  bottom.  The 
range  has  a  broiler  attachment  and  is  provided  with  a 
warming  closet  and  a  shelf  extending  the  full  length  of 
the  stove  underneath  the  oven.  Other  electric  cooking 
appliances   in   the   Maharajah's   installation   are   six   three- 


ELECTRIC    TACHOMETER    AND    SPEED    RECORDER 

speed  at  which  the  machine  is  operating  or  will  keep  a 
continuous  record  of  speed  throughout  the  period  of  opera- 
tion. The  Brown  Instrument  Company  and  the  Keystone 
Electrical  Instrument  Company  of  Philadelphia,  Pa.,  are 
placing  on  the  market  an  electric  tachometer  which  it  is 
said  will  perform  these  duties  in  a  satisfactory  manner. 


ELECTRIC     COOKING     INSTALLATION     IN     INDIA 

burner  hot  plates,  four  two-burner  hot  plates,  two  table 
stoves  and  six  self-contained  ovens.  All  were  made  by  the 
Hughes  company. 

From  a  letter  written  by  Mr.  C.  F.  Beames,  chief  elec- 
trical engineer  for  the  Mysore  government,  it  appears  that 
the  appliances  have  made  a  decided  "hit." 
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Industrial  and  Financial  News 


Public  Utility,  Commercial,  Corporate  and  Trade  Devel- 
opments—The Electrical  Material  and  Security  Markets 


Purchase  Control  of  Wilmington  &  Philadelphia  Trac- 
tion Company. — The  National  Properties  Company  of  Pitts- 
burgh has  acquired  a  controlling  interest  in  the  Wilmington 
&  Philadelphia  Traction  Company  through  purchase  of  a 
large  block  of  that  company's  common  stock.  The  pur- 
chase was  made  through  Messrs.  H.  B.  Hollins  &  Company, 
of  New  York,  and  Messrs.  Newburger,  Henderson  &  Loeb, 
of  New  York  and  Philadelphia,  together  with  Messrs.  Scott 
&  Company,  of  Wilmington.  This  gives  to  the  National 
Properties  Company  control  of  the  electric  lighting  busi- 
ness of  Wilmington,  Del.,  and  of  the  street  railway  sys- 
tems in  that  city  and  in  Chester,  Pa.  There  is  also  a  con- 
nection between  these  street  railway  lines  and  those  in 
Philadelphia.  The  capitalization  of  the  Wilmington  & 
Philadelphia  Traction  Company  will  not  be  enlarged.  In 
addition  to  this  recent  acquisition,  the  National  Properties 
Company  controls  the  Pittsburgh  City  Light  &  Power 
Company  and  several  water  companies  in  the  West.  Its 
president  is  Mr.  Van  Horn  Ely,  of  Pittsburgh;  Mr.  W.  F. 
Havemeyer,  of  Philadelphia,  is  vice-president,  and  Mr.  B. 
N.  Busch,  of  Messrs.  H.  B.  Hollins  &  Company,  New  York, 
secretary-treasurer.  Mr.  H.  D.  Anderson  is  auditor.  The 
company  has  offices  at  15  Wall  Street,  New  York,  and  in  the 
Commonwealth  Building,  Pittsburgh.  Mr.  Ely  is  to  be 
president  of  the  Wilmington  &  Philadelphia  Traction  Com- 
pany, succeeding  Mr.  Oscar  T.  Crosby,  who  has  sold  his 
interest  in  the  company,  has  resigned  and  expects  to  go 
abroad  at  an  early  date  for  an  extended  tour.  Mr.  T.  VV. 
Wilson,  now  assistant  to  the  president,  will  become  vice- 
president  and  will  remain  in  active  local  control  of  the 
Wilmington  company.  No  immediate  extensions  or  im- 
provements are  contemplated  by  the  purchasers,  according 
to  Mr.  Ely,  who  stated  this  week  that  the  properties  are  in 
excellent  condition. 

Western  Electric  Prize  Salesmen  in  Conference. — Some 
thirty-five  of  the  prize  salesmen  of  the  Western  Electric 
Company  and  fifteen  of  the  general  office  men  took  part  in 
a  conference  held  in  Chicago  from  Jan.  6  to  11.  The  prize 
salesmen  are  the  men  who  make  the  best  records  at  the 
eighteen  district  offices.  The  contests  are  determined  quar- 
terly, and  badges  of  different  colors  indicate  the  number  of 
contests  won.  Thus  a  blue  badge  designates  a  four-time 
winner,  a  red  badge  three  successes,  and  so  on.  The  num- 
ber of  badge  winners  up  to  Jan.  1  in  the  Western  Electric 
organization  was  eighty-nine.  Salemen  who  had  not  been 
winners  in  prize  contests  before  March  I,  1912,  were  eligible 
to  attend  the  Chicago  conference  and  inspect  the  Haw- 
thorne factory.  The  program  of  the  week  included  talks 
on  various  subjects  by  men  inside  and  outside  of  the  or- 
ganization, presentation  of  prize  badges,  inspection  of  the 
shops  and  various  entertainment  features.  On  the  night 
of  Jan.  9  the  Hawthorne  Men's  Club  gave  a  banquet  at  the 
Hotel  La  Salle  to  which  the  prize  salesmen  and  other  visi- 
tors were  invited.  This  banquet  is  said  to  have  been  the 
largest  ever  held  in  Chicago,  988  men  sitting  down  to  it. 
On  the  following  evening  there  was  a  conference  banquet, 
at  which  a  number  of  prominent  Western  Electric  men  were 
in  attendance,  including  Messrs.  W.  P.  Sidley,  vice-presi- 
dent; Gerard  Swope,  general  sales  manager;  H.  F.  Albright, 
general  superintendent;  F.  V.  Bennis,  supervisor;  O.  D. 
Street,  general  telephone  sales  manager;  E.  W.  Rockafel- 
low,  general  supply  sales  manager:  F.  A.  Keteham,  central 
district  manager,  and  H.  L.  Grant,  Chicago  sales  manager. 
One  interesting  statement  made  during  the  conference  was 
that  the  Western  Electric  Company  did  the  largest  bush  es 
in  its  history  in  1012,  the  sales  reaching  over  $70,000,000. 

British  Telephone  Award  Followed  by  S'tock  Decline. — 
Sitting  as  a  court  of  arbitration,  the  British  Railway  and 
Canal    Commission,   consisting   of   five  judges   of   the    High 


Court,  rendered  a  decision  on  Jan.  13  that  the  govern- 
ment shall  pay  $62,576,320  to  the  National  Telephone  Com- 
pany for  its  system,  which  was  taken  over  by  the  Post 
Office  Department  on  Jan.  1,  1912.  All  of  the  telephones 
in  the  British  Isles,  648,000,  passed  into  the  hands  of  the 
State  through  this  transfer.  The  National  company  origi- 
nally demanded  $105,000,000  for  its  interests,  but  thi 
ure  was  reduced  by  many  millions  through  compromises 
during  the  trial,  which  lasted  seventy-three  days.  During 
the  trial  an  agreement  was  reached  as  to  the  value  of  the 
plant,  this  sum  being  $51,568,825.  More  than  600  men  were 
employed  for  eighteen  months  at  a  cost  of  $1,250,000  in 
making  an  inventory  of  the  properties.  Following  agree- 
ment as  to  the  value  of  the  plant,  it  became  necessary 
for  the  court  to  determine  what  additional  amounts  should 
be  paid  to  the  company.  It  had  been  expected  that  a  total 
award  of  between  $80,000,000  and  $90,000,000  would  be  made 
to  the  company,  so  that  the  judgment  of  the  commission  for 
about  $62,000,000  was  followed  by  a  thirty-two-point  decline 
in  the  quotations  of  the  company's  stock.  This  fell  from 
141,  at  which  it  had  stood  for  some  time,  to  109.  At  times 
last  year  the  price  was  as  high  as  162.  It  has  been  stated 
repeatedly  that  since  the  government  took  over  the  tele- 
phones   the    service    has    been    exceedingly    unsatisfactory. 

Will  Erect  a  Steam  Generating-Station  Near  Toledo. — 
Control  of  the  Maumee  Valley  Electric  Company  of  Mau- 
mee,  Ohio,  and  of  the  Suburban  Light  &  Power  Company, 
of  Perrysburg,  Ohio,  has  been  obtained  by  the  Crawford 
interests,  of  New  York,  which  organized  the  Auglaize 
Power  Company  in  191 1.  The  Defiance  (Ohio)  Gas  & 
Electric  Company  is  controlled  by  the  same  interest^.  A 
steam  generating  station,  to  cost  about  $500,000,  is  to  be 
erected  near  Toledo  and  energy  from  this  station  will  be 
supplied  to  towns  between  Defiance  and  Toledo.  W.  P. 
Wallace,  who  has  been  general  manager  of  the  An 
company,  will  be  manager  of  all  the  properties.  H.  L. 
Crawford,  of  H.  L.  Crawford  &  Company.  New  York,  has 
been  chosen  president  of  the  Auglaize  Power  Company. 
while  E.  L.  Crawford,  of  Crawford.  Patton  &•  Cannon,  New 
York  and  Philadelphia,  heads  the  Defiance  Gas  &  Electric 
Company.  Eugene  Reinfrank,  general  counsel  for  the  com- 
panies, i>  president  of  the  Valley  Light  &  Power  Company, 
but  its  organization  has  not  boon  completed  yet.  A  refer- 
ence to  the  hydroelectric  developments  of  the  Auglaize 
Power   Company  appeared  in   these  columns   May   18.    1012. 

Copper   Down  to    17   Cents  a   Pound. — As    had    be< 
pected  since  publication  of  the  December  statement  of  the 
Copper    Producers'     Association,    showing    an    in 
nearly  20,000,000  lb.  in  surplus  stocks  as  a  result  of  refusal 
by  consumers  to  pay  the  high  prices  demanded  by  the  sell- 
ing interests,  concessions  were  made  this  week  by  the  larger 

lie  producers.     Many  of  the  smaller  selling  int. 
offered   electrolytic    copper    last    week    under    17U    cents    a 
pound,    the    price    which    has    been    maintained    since    June, 
and  on  Jan.    i|  quotations  below  that   figure  were  made  by 
the    larger    soiling   interests   in    the   market.      By   the   ej 
the  day  electrolytic  was  ayai     I  ween 

cents   ami    17   cents   a   pound,   and  offerings   as   loi 

I       nds.     Vctual  sales  were 

in  small  volume,  the  general  attitude  on   the  pai 
sumers    »  :  until  it  is  >!■  whether  still 

lied. 

Oro  Electric  Corporation  Seeks  Franchise  in  Stockton. — 
The  State  Railroad  n  "i  California  lias  set  Feb. 

u   for  a  hearing  upon   the   appl  the   Oro   Electric 

Corporation  of  San  Francisco  foi   permission  to  engage  in 
the   elei  in    Stockton,    i'.i]      Service   in 

that    city    is    now    furnished    by    the    Western    States    Gas    & 
Electric  Company. 
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Electric  Bond  &  Share  Company  Financing. — Directors 
of  the  Electric  Bond  &  Share  Company  at  a  meeting  held 
January  14  authorized  the  issuance  of  $1,500,000  additional 
preferred  stock  and  $1,500,000  additional  common  stock. 
They  also  voted  an  extra  cash  dividend  of  $1,500,000  to  the 
holders  of  the  company's  common  stock,  payable  to  holders 
of  record  at  the  close  of  business  on  January  14,  1913. 
The  $1,500,000  preferred  stock  will  be  offered  for  sub- 
scription at  par  and  accrued  dividend  to  holders  of  preferred 
stock  of  record  at  the  close  of  business  on  January  14, 
1913.  The  common  stockholders  have  agreed  to  purchase 
at  par  and  accrued  dividend  so  much  of  such  preferred 
stock  as  shall  not  have  been  subscribed  for  by  preferred 
stockholders  on  or  before  February  I,  1913.  The  $1,500,000 
common  stock  will  be  offered  for  subscription  at  par  and 
accrued  dividend  to  holders  of  common  stock  of  record  at 
the  close  of  business  on  January  14,  1913.  With  the  issu- 
ance of  the  new  stock  the  company  will  have  outstanding 
a  total  of  $5,000,000  preferred  stock  and  $5,000,000  common 
stock.  The  regular  quarterly  dividend  of  V/2  per  cent  on 
the  preferred  stock,  payable  February  1  to  stockholders  of 
record  January  27.  and  the  regular  quarterly  dividend  of  2 
per  cent  on  the  common  stock,  payable  January  16  to 
stockholders  of  record  January  15,  have  also  been  declared. 
General  Gas  &  Electric  Company's  Business  Is  Increas- 
ing.— Improvement  continues  to  be  shown  each  month  in 
the  returns  of  the  General  Gas  &  Electric  Company,  which 
was  formed  last  year  by  W.  S.  Barstow  &  Company,  50 
Pine  Street,  New  York,  as  noted  in  these  columns  July  6, 
1912,  to  take  over  and  operate  public  utilities  in  Ohio  and 
Vermont.  In  the  twelve  months  ended  Nov.  30,  1912,  gross 
returns  from  these  properties  showed  a  gain  of  about 
$92,600,  as  compared  with  returns  in  the  corresponding 
period  last  year.  Net  earnings  increased  by  about  $36,500 
and  the  surplus  for  dividends  by  some  $32,250.  The  com- 
pany is  extending  its  transmission  lines  for  about  20  miles 
in  Vermont  so  as  to  serve  a  large  number  of  slate  quar- 
ries with  electrical  energy.  There  are  some  seventy-five 
quarries  in  the  region,  from  which  a  number  of  contracts 
have  already  been  secured.  A  vigorous  campaign  for  the 
business  of  the  others  is  now  in  progress.  Substantial  in- 
creases in  the  earnings  of  the  Northwestern  Ohio  Railway 
&  Light  Company,  which  is  controlled  by  the  General 
Gas  &  Electric  Company,  are  expected  during  the  present 
year.  An  increase  of  at  least  $10,000  in  passenger  and 
freight  revenues  by  June  30,  1913,  is  regarded  as  probable 
by  the  company,  and  a  gain  of  some  $30,000  in  revenue 
from  lighting  business  is  also  considered  likely. 

Seek  to  Foreclose  Susquehanna  Power  Mortgage. — Ac- 
tion to  foreclose  the  mortgage  on  the  property  of  the  Sus- 
quehanna Power  Company,  which  has  water  rights  on  the 
lower  Susquehanna  River,  was  begun  last  week  by  the 
Girard  Trust  Company  of  Philadelphia,  trustee  under  the 
mortgage.  It  is  desired  to  sell  the  property.  The  bill  was 
filed  by  Stevenson  A.  Williams,  of  Belair,  and  John  H.  Barnes, 
of  Philadelphia.  This  action  was  taken  by  the  trust  com- 
pany because  of  the  pressure  of  bondholders  of  the  power 
company  for  interest  and  because  the  efforts  which  have 
been  made  to  re-finance  the  company  have  failed  thus  far. 
The  Susquehanna  Power  Company  went  into  the  hands  of 
receivers  last  July,  George  R.  Willis,  of  Baltimore,  and 
Stevenson  A.  Williams,  of  Belair,  being  appointed.  It  is 
understood  that  after  the  business  of  the  present  company 
has  been  closed  another  attempt  will  be  made  to  organize 
a  Dower  company  along  ideas  similar  to  those  which  gov- 
erned the  Susquehanna  company. 

Republic  Railway  &  Light's  New  Station  Ready  for 
Operation. — The  new  station  of  the  Republic  Railway  & 
Light  Company  at  Lowellville,  Ohio,  has  been  completed 
and  will  be  placed  in  active  operation  within  the  next  week 
or  so.  Part  of  the  equipment  in  the  new  station  was  used 
co  help  carry  the  peak  load  on  the  company's  system  dur- 
ing the  holiday  season.  Energy  will  be  furnished  from 
this  station  to  the  electric  railway  and  lighting  companies 
in  Y/oungstown,  Ohio,  New  Castle  and  Sharon,  Pa.,  and  to 
a  number  of  smaller  comunities  in  that  section.  The  sta- 
tion contains  two  9375-kva  turbine  units,  which  will  gener-^ 
ate  energy  at  2300  volts.  This  will  be  transmitted  at  13,000 
volts.  The  plant  will  be  run  condensing,  with  surface  con- 
densers.    The   engineering  and  construction   work   in    con- 


nection with  the  plant  has  been  done  by  the  Stone  & 
Webster   Engineering  Corporation. 

Puget  Sound  Traction,  Light  &  Power's  Report. — A 
statement  of  its  earnings  for  1912,  with  an  estimate  of  those 
for  December,  has  been  issued  by  the  Puget  Sound  Trac- 
tion, Light  &  Power  Company.  This  company,  as  was 
noted  in  the  Electrical  World  Jan.  13,  1912;  was  formed 
early  last  year  under  Maine  laws,  as  a  consolidation  of  all 
the  important  public-utility  properties  operated  by  Stone 
&  Webster  in  the  Puget  Sound  district,  and  included  the 
Pacific  Coast  Power  Company,  Seattle  Electric  Company, 
Seattle-Tacoma  Power  Company,  Puget  Sound  Electric 
Railway,  and  the  Whatcom  County  Railway  &  Light  Com- 
pany. The  company  was  reincorporated  later  in  the  year, 
as  was  noted  July  6,  under  Massachusetts  laws,  its  stock 
being  non-taxable  in  that  State.  The  financial  statement 
shows  gross  returns  of  $8,377,883;  net  earnings,  $3,502,788; 
interest  charges,  $1,749,569;  sinking  fund  charges,  $223,887; 
net  income,  $1,529,392;  preferred  dividends.  $589,392;  com- 
mon dividends,  $742,176,  and  a  balance  for  addition  to  the 
surplus   of  $197,764. 

Acquires  Nebraska  Properties. — The  Continental  Gas  & 
Electric  Corporation,  which  was  recently  incorporated  un- 
der Delaware  laws,  has  taken  over  the  water,  gas  and  elec- 
tric properties  at  Beatrice,  Plattsmouth  and  York.  Neb.,  and 
those  at  Red  Oak  and  Shenandoah,  la.  The  new  corpora- 
tion has  taken  over  the  bonds  and  stocks  of  the  companies 
controlling  these  properties.  The  Continental  Gas  &  Elec- 
tric Corporation  has  an  authorized  capitalization  of  $5,000,- 
000  common,  $1,000,000  preferred  and  $5,000,000  5  per  cent 
first-lien  collateral  trust  bonds.  There  is  $1,250,000  com- 
mon stock,  $300,000  of  the  preferred  stock  and  $685,000  of 
the  bonds  outstanding.  The  bonds  issued  have  been  sold 
to  P.  W.  Brooks  &  Company,  of  New  York. 

American  Light  &  Traction  to  Increase  Capital. — A  spe- 
cial meeting  of  the  stockholders  of  the  American  Light  & 
Traction  Company  has  been  called  for  March  17  to  vote 
upon  an  increase  in  the  authorized  common  stock  from 
$15,000,000  to  $40,000,000.  There  is  now  about  $11,426,200 
common  stock  outstanding  and  also  $14,236,200  of  the  $25,- 
000,000  authorized  6  per  cent  cumulative  preferred  stock. 
It  is  understood  that  the  proposed  increase  in  common 
stock  foreshadows  continuance  of  the  company's  policy  of 
paying  quarterly  dividends  of  2l/2  per  cent  in  cash  and  2^2 
per  cent  in  common  stock  for  some  time  to  come. 

Otis  Elevator  Company  Had  a  Good  Year. — Earnings  of 
the  Otis  Elevator  Company  in  1912  were  the  largest  in  the 
history  of  the  company.  Gross  business  increased  about 
10  per  cent  over  that  in  the  preceding  year,  and  net  earn- 
ings also  showed  a  satisfactory  gain.  The  company  is  now 
paying  dividends  at  the  rate  of  6  per  cent  on  the  preferred 
stock  and  4  per  cent  on  the  common.  W.  D.  Baldwin, 
president  of  the  company,  who  recently  returned  from  a 
European  tour,  considers  that  the  outlook  abroad  for  1913 
in  his  business  is  exceedingly  bright. 

Northern  Ohio  Traction  &  Light  Company's  New  Plant 
Nearly  Ready. — Work  is  going  forward  rapidly  on  the 
Northern  Ohio  Traction  &  Light  Company's  new  38,000-kw 
station  at  Cuyahoga  Falls.  Earnings  of  the  company  are 
improving,  the  gross  returns  for  1912  (with  December  esti- 
mated) being  $2,999,400,  as  compared  with  $2,694,024  in 
191 1.  Net  earnings  are  placed  at  $1,289,425,  as  against 
$1,201,498,  and  the  surplus  for  the  stock  at  $763,863,  which 
compares  with  $670,466  in    191 1. 

Merges  Missouri  Utilities. — The  Missouri  Public  Utilities 
Company,  which  has  filed  articles  of  incorporation  at  St. 
Louis  with  a  capital  of  $1,000,000,  has  taken  over  the  public- 
utility  properties  in  Charleston,  Sikeston,  Illmo  and  Forn- 
felt,  Mo.  It  is  stated  that  negotiations  for  the  acquisition 
of  several  other  properties  in  the  southeastern  part  of  the 
State  are  in  progress. 

Upper  New  York  State  Telephone  Companies  Absorbed. 

— The  New  York  Telephone  Company  has  advised  the 
Public  Service  Commission  for  the  Second  New  York  Dis- 
trict that  it  has  purchased  the  Hamilton  (N.  Y.)  Telephone 
Company  and  the  Citizens'  Standard  Telephone  Company, 
which  operates  in  Phcenicia,  Rosendale,  Kingston  and 
Shokan,  N.  Y. 
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Protective  Committee  for  Bullock  Electric  Preferred 
Stockholders.— Charles  L.  Harrison,  R.  Clifford  Shinkle  and 
George  D.  Eustis  have  been  selected  as  a  stockholders' 
committee  by  the  holders  of  the  preferred  stock  of  the 
Bullock  Electric  Manufacturing  Company  of  Cincinnati, 
Ohio,  to  co-operate  in  the  protection  of  their  interests  in 
the  reorganization  of  the  Allis-Chalmers  Company,  which 
holds  a  controlling  interest  in  the  Bullock  company  through 
the  purchase  of  the  common  stock.  The  Allis-Chalmers 
Company  paid  the  6  per  cent  dividend  on  this  stock  under 
a  guarantee  until  it  became  financially  involved.  The  re- 
ceiver also  made  payments,  but  notice  has  been  given  that 
no  further  payments  will  be  made.  There  is  $1,170,000  of 
this  stock  outstanding.  George  Bullock,  of  New  York,  one 
of  the  heaviest  holders  of  the  preferred  stock,  will  co- 
operate with  the  Cincinnati  stockholders  and  signatures 
will  be  secured  as  rapidly  as  possible  to  the  agreement. 

American  Telephone  &  Telegraph  Issues  $67,000,000 
Bonds. — The  directors  of  the  American  Telephone  &  Tele- 
graph Company  voted  on  Jan.  14  to  authorize  an  issue  of 
$67,000,000  twenty-year  4l/2  per  cent  convertible  bonds  to  be 
offered  to  stockholders  for  subscription  at  par  and  interest 
in  the  proportion  of  20  per  cent  of  their  holdings  of  stock. 
The  bonds  will  be  dated  March  1,  1913.  They  will  be  con- 
vertible into  stock  at  $120  per  share  between  March  1,  1 9 1 5 , 
and  March  1,  1925.  President  Vail  in  a  circular  to  the 
stockholders  says  that  the  issue  is  to  provide  for  construc- 
tion and  other  corporate  requirements  and  that  it  is  ex- 
pected that  the  earnings  from  the  employment  of  the  pro- 
ceeds of  the  bonds  will  meet  the  additional  charges  neces- 
sitated, so  that  the  surplus  earnings  of  the  company  will 
not  be  disturbed. 

Bell  Telephone  Gains. — In  the  eleven  months  ended  Nov 
30,  1912,  gross  earnings  of  the  Bell  telephone  system  in  the 
United  States,  comprising  those  of  the  American  Telephone 
&  Telegraph  Company  and  associated  holding  and  operat- 
ing companies  in  this  country,  not  including  connected 
independent  or  sub-licensee  companies,  were  $181,411,083, 
as  compared  with  $163,686,329  in  the  corresponding  period 
of  the  previous  year.  Total  expenses  were  $128,599,603,  as 
compared  with  $116,720,188,  leaving  net  earnings  of  $52,- 
811,480,  as  against  $46,966,141.  Surplus  earnings,  after  de- 
duction of  interest  and  dividends  (paid  for  nine  months 
and  estimated  for  two  months),  were  $12,998,234,  as  against 
$10,827,805  in  the  eleven  months  ended  Nov.  30,  191 1. 

Detroit    Edison    to    Issue    Additional    Common    Stock. — 

Directors  of  the  Detroit  Edison  Company  are  to  meet 
shortly  to  decide  upon  the  amount  of  additional  common 
stock  to  be  issued  for  financing  the  extensions  and  im- 
provements made  to  its  properties  last  year.  Between 
$2,000,000  and  $3,000,000,  it  is  understood,  will  be  issued 
and  offered  to  stockholders  at  par  after  Feb.  1,  so  that 
holders  of  the  company's  debenture  bonds  which  are  con- 
vertible into  stock  at  par  on  that  date  may  participate. 

Annual  Meeting  of  Doherty  Operating  Company. — At 
the  annual  meeting  of  the  Doherty  Operating  Company 
this  week  the  retiring  directors  were  re-elected,  and  they 
organized  subsequently  by  re-electing  the  former  officers. 
Henry  L.  Doherty  &  Company  have  taken  additional  space 
in  their  present  headquarters  at  60  Wall  Street,  New  York, 
and  now  occupy  the  entire  thirteenth,  fourteenth  and  fif- 
teenth floors  and  a  part  of  the  twelfth  floor. 

Marlboro    (Mass.)  Company  to  Issue  Stock. — Stockholder; 

of  the  Marlboro  (Mass.)  Electric  Company  have  voted  to 
apply  to  the  board  of  Gas  and  Electric  Light  Commission- 
ers for  authority  to  issue  1300  shares  of  new  stock.  The 
proceeds  are  to  be  used  for  refunding  floating  indebtedness 
incurred  by  the  company  in  paying  for  additions  and  im- 
provements. 

Paducah  (Ky.)  Light  &  Power  Directors  Re-elected. — At 
a  recent  meeting  of  the  stockholders  of  the  Paducah  (Ky.) 
Light  &  Power  Company  and  the  Paducah  Traction  Com- 
pany the  old  directorates  of  these  corporations  were  re- 
elected. 

Appalachian  Power  Extending  Its  Lines. — Tin*  Appala- 
chian Power  Company,  Bluefield,  Va..  has  completed  the 
transmission  line  between  Pulaski  and  Radford  and  is  now- 
supplying  energy  over  it. 
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Security 


Allis-Chalmers,  2d  assess 
paid  

Allis-Chalmers,  pf.,  2d  as- 
sess, paid 

Amalgamated  Copper 

American  Tel.  &  Tel 

Electric  Storage  Battery, c 

General  Electric 

Mackay  Cos.,  c 

Mackay  Cos.,  pf. 

Western  Union  Tel.... 

Westinghouse,  E.  &  M..  c 

Westinghouse,  E.  &  M.,  pf. 

♦Last  price  quoted. 


Per  Cent    Period     Jan.  8    Jan.  15 


$17,151,100 

14,034,700 
153,887,900 
334,712,300 
16,074,425 
77,726,700 
41,380.400 
50,000,000 
79,943,400 
31,685,300 
3,998,700 


77J 

72J 
134* 

139i 

53  J 

53 

185 

182* 

84 

85 

68 

67* 

75 

71 

78 

73} 

1214* 

121J 

NEW  YORK  METAL  MARKET  PRICES 

, Jan.  7 , 

1  oppei  :  Bid.         Asked. 

Standard,   spot    17.00          17.37}4 

£       s     d 

London     standard,   spot 76       7     6 

Prime   Lake    17.60  to  17.75 

Electrolytic     17.55  to  17.65 

tasting     17.35  to  17.45 

Copper  wire,   base    19.00 

Lead    4.35 

Nickel     45.00 

Sheet    zinc,    f.o.b.    smelter 9.00 

Spelter,  spot   7.35 

Tin,    spot    50.20 

Aluminum: 

Prompt   delivery    26.00  to  26.50 

Inline    25.75to26.25 

OLD  METALS 

Heavy  copper  and   wire 16.00 

Brass,   heavy    10.00 

Brass,   light    8.50 

Lead,  heavy    4.15 

Zinc,    scrap    6.12J4 

COPPER  EXPORTS  IN  JANUARY 
Total  tons  to Jan.  9,  3,159 


69     17     6 
16.75  to  17.00 

16.50  to  16.75 

16.25  to  16.50 

19.00 

45.00 

9.00 

7.35 
50.80 


Jan    15,   12,020 


Personal 

Mr.  Bassett  Jones,  Jr.,  is  making  a  combined  business  and 
pleasure  trip  to  the  Panama  Canal  Zone.  He  will  return 
to  New  York  on  Jan.  20. 

Mr.  Walter  S.  Weller,  employed  l>\  the  Metropolitan 
Electric  Company,  Reading,  Pa.,  as  an  illuminating  expert, 
has  been  appointed 

Mr.  R.  M.  Bassett,  formerly  in  charge  of  the  Cincinnati 
office  of  the  Murphy  Iron  Works,  has  been  made  manager 
of  the   company's   Chicago  office. 

Mr.    E.    Holcomb,    manager    of    the    Consume 

Company  of  St.  Paul,  Minn.,  has  been  elected  president 
of  the   Minnesota   Electrical  Association. 

Mr.  W.  L.  R.  Emmett.  of  the  General  Electric  Company, 
delivered  a  lecture  on  "The  Electric  Propulsion  of  Ships" 
in  the  hall  of  the  Franklin  Institute,  Philadelphia,  on  Jan.  o. 

Col.  George  P.  Scriven,  of  1  \  .  has 

been  nominated  as  chief  signal  officer  i>y  President  Taft 
as  successor  to  Brigadier-General  James  Allen,  who  retires 
next   month. 

Mr.  D.  D.  Maxwell,  of  Milwaukee.  Wis.,  has  been  ap- 
point! For  the  properties  of  the  Central  Illinois 
Utilities  Company  at  Watseka,  111.,  to  succeed  Mr.  H.  J. 
Frith,  resigned. 

Mr.  L.  A.  Mc Arthur,  assistant  to  General  Manager  W.  L. 
Davidson  of  the  Pacific  Power  &  Light  Company,  Portland, 
Ore.,  lias  been  made  local  manager  ^<t  the  company's  prop- 
erties at  North  Yakima,  Wash. 

Mr.  N.  C.  Draper,  manager  of  the  Sioux  Falls  (S.  D.) 
Light  &   Power  (  -   recently  elected  president  of 

the   Dakota   Club,  a   social   organizal  a   member- 

ship of  more  than  200  business  men  of  Sioux  Falls. 
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Mr.  L.  Hey  Sharp,  of  Sydney,  N.  S.  \\ '.,  associate  mem- 
ber of  the  (British)  Institution  of  Electrical  Engineers, 
is  visiting  the  United  States  on  a  tour  around  the  world 
by  way  of  New  York,  San  Francisco  and  Honolulu. 

Mr.  L.  R.  Krumm  has  been  transferred  from  the  post  of 
electrical  engineer,  Signal  Corps,  U.  S.  A.,  to  the  position 
of  chief  of  the  radio  division,  Bureau  of  Navigation,  De- 
partment of  Commerce  and  Labor,  Washington,  D.  C. 

Mr.  F.  L.  Hutchinson,  secretary  of  the  American  In- 
stitute of  Electrical  Engineers,  has  just  recovered  from  a 
mild  attack  of  typhoid.  He  has  returned  from  the  hospital 
to,  his  home,  and  is  preparing  to  resume  his  secretarial 
duties. 

Mr.  Alexander  Mclver,  formerly  connected  with  the 
Westinghouse  interests  in  New  York  City,  has  been  ap- 
pointed supervising  engineer  of  the  stations  of  the  Colum- 
bus (Ohio)  Railway  &  Light  Company,  succeeding  Mr. 
F.  R.  Brosius. 

Mr.  Thomas  Woulfe  has  resigned  his  position  as  man- 
ager of  the  properties  of  the  Illinois  Northern  Utilities 
Company  at  Sterling,  111.,  to  accept  a  position  as  superin- 
tendent of  power  for  the  Marion,  Bluffton  &  Eastern  Rail- 
way at  Indianapolis,  Ind. 

Mr.  A.  A.  Pope,  assistant  general  inspector  of  the  New 
York  Edison  Company,  has  suffered  the  loss  of  his  wife, 
who  died  suddenly  on  Jan.  13.  Mr.  Pope  is  well  known  in 
the  lighting  field  and  his  many  friends  will  be  pained  to 
learn  of  his  bereavement. 

Mr.  F.  R.  Brosius,  who  has  been  supervising  engineer  of 
the  generating  stations  of  the  Columbus  (Ohio)  Railway  & 
Light  Company,  has  been  appointed  supervising  engineer 
of  the  generating  stations  of  the  Columbia  Gas  &  Electric 
Company,  Cincinnati,  Ohio. 

Mr.  C.  O.  Pardo,  who  has  been  employed  as  district 
commercial  manager  for  the  Carolina  Power  &  Light  Com- 
pany at  Oxford,  N.  C,  has  resigned  to  enter  the  ministry. 
Mr.  Pardo  has  been  appointed  pastor  of  the  Presbyterian 
Church  at  Greenville,  N.  C. 

Mr.  H.  R.  Kingman,  manager  of  the  North  Yakima 
(Wash.)  plants  of  the  Pacific  Power  &  Light  Company, 
has  been  transferred  to  Texas  to  take  charge  of  a  consoli- 
dation of  plants  recently  acquired  by  the  American  Light  & 
Power  Company,   New  York. 

Mr.  G.  F.  Atwater,  superintendent  of  the  Greenwich 
(Conn.)  division  of  the  United  Electric  Light  &  Water 
Company,  has  been  transferred  to  the  South  Norwalk  divi- 
sion, with  headquarters  at  South  Norwalk,  Conn.,  succeed- 
ing Mr.  George  F.  Caffery  at  the  latter  place. 

Prof.  Charles  F.  Burgess,  of  the  University  of  Wisconsin, 
has  been  awarded  the  Octave  Chanute  medal  by  the  West- 
ern Society  of  Engineers  of  Chicago  for  his  paper  on 
"Electrolytic  Corrosion  of  Iron  in  Concrete,"  read  before 
the  electrical  section  of  that  society  early  in  191 1.  An 
abstract  of  this  excellent  paper  and  the  discussion  follow- 
ing it  was  given  in  the  Electrical  World  of  April  6,  191 1, 
page  827. 

Mr.  George  P.  Nichols  and  his  brother,  Mr.  Samuel  F. 
Nichols,  of  Chicago,  who  constitute  the  firm  of  George  P. 
Nichols  &  Brother,  were  called  to  Grafton,  Mass.,  last 
week  by  the  death  of  their  father,  Mr.  George  K.  Nichols, 
on  Jan.  6,  at  the  age  of  eighty-six.  The  elder  Mr.  Nichols 
served  two  terms  each  in  the  Senate  and  lower  house  of 
the  Massachusetts  Legislature,  and  was  a  commissioner  to 
the  World's  Fair  of  1893  in  Chicago. 

Mr.  Oscar  T.  Crosby,  president  of  the  Wilmington  (Del.) 
&  Philadelphia  Traction  Company,  has  sold  his  interest  in 
that  company  to  the  National  Properties  Company,  of 
Pittsburgh,  which  has  just  acquired  control  of  the  Wil- 
mington property,  and  has  also  resigned  the  presidency. 
He  will  leave  shortly  for  an  extended  tour  of  Asia  and 
Africa.  Mr.  Van  Horn  Ely,  of  Pittsburgh,  president  of 
the  National  Properties   Company,  is  his  successor. 

Mr.  Joseph  Bradley  Murray,  assistant  engineer  of  the 
Illuminating  Engineering  Bureau  of  the  New  York  Edison 
Cgmpany,  has  been  appointed  assistant  to  General  Manager 
W.  F.  Wells  of  the  Edison  Electric  Illuminating  Company 
of   Brooklyn.     Mr.   Murray  is   a   graduate   of  Yale  and   has 


served  an  apprenticeship  in  the  various  departments  of  the 
New  York  Edison  Company.  He  is  a  son  of  Mr.  Thomas 
Murray,  vice-president  of  the  latter  company. 

Mr.  Philip  S.  Dodd,  formerly  connected  with  the  Electrical 
Review  and  more  recently  director  of  the  commercial  de- 
velopment department  of  the  National  Quality  Division  of 
the  General  Electric  Company,  has  been  appointed  secre- 
tary-treasurer of  the  Society  for  Electrical  Development, 
Inc.,  New  York.  Mr.  Dodd  has  severed  his  connection 
with  the  National  Quality  Division  of  the  General  Elec- 
tric Company  to  devote  all  his  time  to  his  work  with  the 
Society   for    Electrical   Development. 

Mr.  J.  M.  Wakeman,  formerly  general  manager  of  the 
McGraw  Publishing  Company,  whose  return  to  America  was 
noted  in  these  columns  on  Nov.  30,  has  been  appointed 
general  manager  of  the  Society  for  Electrical  Development, 
Inc.,  New  York.  The  object  of  the  Society  for  Electrical 
Development  is  to  promote  the  use  of  electrical  energy  and 
to  further  the  interests  of  lighting-  companies,  manufac- 
turers, jobbers,  contractors  and  dealers  through  a  vigorous 
co-operative  campaign  of  publicity,  etc.,  to  guide  which 
Mr.  Wakeman  is  eminently  fitted. 


Obituary 


Mr.  William  H.  Hornberger,  electrical  engineer  and  in- 
ventor, died  at  his  home  in  Lafayette.  Ind.,  Jan.  3.  Mr. 
Hornberger  was  identified  with  the  early  electrical  develop- 
ment of  Elkhart,  Ind.,  and  for  many  years  was,  engaged  in 
the  manufacture  of  transformers  in  Lafayette. 

Mr.  James  Whiting  Johnson,  district  manager  in  Chi- 
cago for  the  General  Electric  Company,  died  of  pneumonia, 
after  a  short  illness,  on  Jan.  14,  at  his  home  in  that  city. 
Mr.  Johnson  was  born  in 
Waverly,  N.  Y„  Dec.  3, 
1862,  and  was  the  son  of 
the  Rev.  David  Johnson, 
a  Presbyterian  clergyman. 
He  had  lived  in  Chicago 
since  boyhood  and  was  a 
student  at  the  Hyde  Park- 
High  School.  He  began 
his  business  career  as  an 
office  boy  for  the  Bell 
Telephone  Company  in 
1878,  being  associated  then 
and  for  many  years  there- 
after with  Mr.  B.  E. 
Sunny.  Mr.  Johnson  re- 
mained with  the  Bell  com- 
pany and  its  successor, 
the  Chicago  Telephone 
Company,  until  1885.  For  two  years  thereafter  he  was 
managing  partner  of  the  firm  of  Johnson,  Holland  & 
Company,  which  was  formed  to  exploit  the  storage-battery 
business.  In  1887  Mr.  Johnson  became  manager  of  the 
Northwestern  Electric  Accumulator  Company,  and  a  year 
later  he  entered  the  Chicago  office  of  the  Thomson-Hous- 
ton Electric  Company  as  a  salesman,  Mr.  Sunny  becoming 
associated  with  the  office  on  the  same  day.  With  the  ex- 
ception of  a  period  of  about  three  years  when  he  was 
connected  with  the  United  States  Fire  &  Police  Telegraph 
Company,  Mr.  Johnson  was  connected  with  the  Chicago 
office  of  the  Thomson-Houston  company  and  its  successor, 
the  General  Electric  Company,  until  his  death.  In  the  early 
days  he  was  manager  of  the  isolated-plant  department,  and 
later  he  was  successively  manager  of  the  lighting  depart- 
ment and  the  power  and  mining  department.  Then  he  was 
made  assistant  district  manager,  and  since  May,  1908.  when 
Mr.  Sunny  retired  to  become  president  of  the  Chicago 
Telephone  Company,  he  had  been  district  manager.  Mr. 
Johnson  was  a  quiet,  unassuming  man,  but  he  possessed 
much  reserve  force  and  was  a  keen  student  of  business 
conditions  and  tactful  in  his  dealings  with  men.  A  widow, 
a  married  daughter  and  three  brothers  survive  him.  One  of 
the  latter.  Mr.  George  B.  Johnson,  is  manager  of  the  Elec- 
tric Shop  of  Chicago. 


JAMES   W.   JOHNSON 
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Construction 


ENTERPRISE,  ALA.-The  City  Light  and  Water  Department  expects 
to  erect  within  the  next  three  or  four  months  1  mile  of  pole  line  for 
Sheet  lamps.  Weldon  Thompson  is  superintendent  of  the  Light  and 
Water   Department. 

GADSDEN,  ALA.-Final  arrangements  are  being  made  by  the  Ala- 
oama  1  wr.  Co.  for  bringing  its  transmission  lines  into  Gadsden  to  supply 
electricity  generated  at  its  plant  now  under  construction  at  Lock  12,  on 
he  Coosa  River.  The  company  is  securing  rights-of-way  for  belt  service 
lutes  in  the  city  proper  and  for  large  trunk  lines  between  the  Coosa 
and  Tennessee  Rivers,  which  will  eventually  distribute  600,000  hp 
between   Anmston,    Gadsden   and   New   Orleans. 

WETUMPKA,  ALA.-The  Alabama  Interstate  Pwr.  Co  is  preparing 
Plans  for  the  construction  of  a  second  dam  on  the  Coosa  River  al 
Lock  18,  about  4  miles  from  Wetumpka.  The  second  dam  will  make 
the  river  navigable  and  will  cost  several  million  dollars  \\ 
begm  as  soon  as  practicable  after  permits  are  granted.  Plans  are  prac- 
tically the  same  as  for  dam  at  Lock  12,  except  transmission  lines  VV  W 
Freeman,    Brown-Marx    Building,    Birmingham,    is    managing   director.' 

GLOBE,   ARIZ.-The   Copper  Reef   Mining  Co.   contempt, 
a  new   electric   station    here   and    erecting   a    transmission    line    from    San 
Carlos  to  its  mine,  a  distance   of   12  miles.   The  company   will   also 
an  aerial  tramway  upon  its  property. 

ATKINS  ARK.-The  Atkins  Lumber  Co.  will  move  its  hardwood 
sawmill,  which  ,s  located  2  miles  east  of  Atkins,  into  the  town  in  about 
90  days.  An  electric-light  and  ice  plant  will  be  installed  in  connection 
with  the  sawmill. 

CAMDEN,    AKK-J.    T.    Gaughan,    T.    .1.    Watts    and    Harry    Solmson, 
trustees     of     the     Myer     estate,     have     purchased     the     local     water-works 
system   and   propose   to   consolidate    both    water    and   light    plants 
are    being    prepared    for    a    power    station    in    which    equipment    for    both 
plants   will   be   installed. 

IIEBER  SPRINGS,  ARK.-Preparations  are  being  made  to  build  a 
hydroelectric  power  plant  on  the  Red  River,  near  Heber  Springs,  to 
supply  electricity  in  this  section.     Bids   for  construction  of  the  plant  will 

^nennnVed  f  T  **?   ''     The  C°St  °£  ,he  dam  is  estimated   at   ab°ut 
$250,000    and    that    of    the    electrical    plant    at    about    $150  000        U      S 

Uratton,   of   Little    Rock,   is   interested.      C.    V.    Smith,    of    Leslie     is   engi' 
neer  in  charge. 

TURON,  ARK.-A11  bids  for  bonds  for  the  proposed  electric-light 
p.ant  have  been  rejected.  The  proposition  to  issue  bonds  for  the  pro- 
ject  will  probably  be  submitted  again  to  the  voters.  Rollins  &  West- 
over,  of  Kansas  City,  Mo.,  are  engineers.  R.  A.  Greeson  is  city  clerk 
ALAMEDA,  CAL.-Plans  have  been  completed  by  M.  C.  Couchet 
architect,  for  the  wharf  and  pipe  line  to  supply  cold  water  for  the  new 
municipal  electric-light  plant.  The  plans  call  for  a  trestle  to  carry 
both  water  and  fuel  pipes  about  2500  ft.  out  to  the  channel. 
^  GILROY,  CAL.— The  State  Raiload  Commission  has  granted  the  Coast 
Counties  It  &  Pwr.  Co.,  of  Santa  Cruz,  permission  to  purchase  the 
property  of  the' local  utilities  company  for  $25,000. 

GLENDORA,  CAL.-Bonds  to  the  amount  of  $37,000  have  been  voted 
to  establish  a  municipal  electric  light  and  power  plant.  The  property 
ot  the  Glendora  Lt.  &  Pwr.  Co.  will  be  taken  over  by  the  city.  Extern 
sions  and  improvements  will  be  made  to  the  system  at  once  Floyd  G 
Dessery,  Hibernian  Building,  Los  Angeles,  is  city  engineer 

LONG    BEACH,    CAL.-Plans    are    being    prepared    by    the    Southern 
California    Edison    Co.    to    enlarge    its    auxiliary    steam    generating    plant 
on    the   ocean   front   at   Long    Beach.      The   work   will    include   an    addition 
to    the    power    house,    doubling    its    capacity,    and    the    installation 
second  unit. 

LOS  ANGELES,  CAL.-The  Board  of  Public  Works  has  approved  tb, 
plans  and  specifications  prepared  by  R.  H.  Manahan,  city  electrician,  to, 
the  street-lighting  system  for  the  Gardena  district   of  the  city 

LOS  ANGELES,  CAL.-The  City  Council  has  practical  rejected  the 
four  propositions  submitted  jointly  by  the  three  local  power  corporations 
to  obtain  control  of  the  full  supply  of  aqueduct  power  and  has  authorized 
its  special  committee  to  continue  its  efforts  to  purchase  the  companies' 
distributing  systems. 

LOS  ANGELES,  CAL.-The  City  Council  has  instructed  the  city 
attorney  to  draw  an  ordinance  calling  an  election  Feb.  11  to  vote  on 
the  proposition  to  issue  $17,600,000  in  bonds  to  provide  funds  for  dis- 
tributing systems  for  aqueduct  water  and  electric  power,  the  improve- 
ment ot  the  harbor  and  building  a  municipal  railroad  leading  to  the 
harbor. 

MILL   VALLEY,   CAL.-An   agreement   has   been    reached   between    the 
Town  Trustees  and   the   Pacific  Gas  &   El.   Co.    whereby   a    Eour-y, 
tract    for    lighting   the    town    will    be    signed    by    the    board.      Undei     Hi 
terms   of   the    contract    the   company   agrees   to    make   extensive    im 
ments  in  the  service. 

OCEANSIDE,    CAL.-The   Oceanside    El.    &   Gas   Co.    contemplates   ex- 
tending  its  distributing  system  to  different  sections  of  the  San   I  ui      I 
River    Valley    to   supply  electricity   for   lamps  and   motors.      Man] 
tion  projects  are  to  be  connected.     Eugene  E.  Griffes  is  manager  ' 

Cii,CWAtENTp°'     C,AL-Jhee     CHy    C°™°—    have    gra I     ,,. 

G.eat   Western    Pwr.    Co.,    of   San    Francisco,    the   contract    For    fur, 
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electricity  for  lighting  the  public  buildings  of  the  city  for  the  next 
and  the  Pacific  Gas  &  El.  Co.  the  contracts  for  arc  lamps  for 
lighting  and  for  electricity  for  all  motors  in  the  public  buildings. 
ls /»■•  electrolien  ip  temporarily,  but  will  eventually  be 

awarded  to  the  Pacific  Gas  &   El.    Co.,  the  lowest  bidder. 

T0R?  '       !    ^he    Torrance    Wtr..    Lt.    &    Pwr.    Co.,    of    Tor- 

icles   County,  has   applied   to   the    Railroad   Commission   for 

of   capital   stock    (par   value   $1)'    the 

proceeds  to  be  used  for  construction   purposes.     Torrance   has  not  a  post 

FAIRFIELD,  CONN.-  The  Board  of  Selectmen  has  entered  into  a 
contract  with  the  United  Illuminating  Co..  of  Bridgeport,  for  lighting 
the  streets  of  the  town  with  electricity.  The  streets  are  now  lighted 
by  gas  lamps.      It  is  expected  thai  new  system  will  soon 

begin. 

?TON.    DEL.-A    deal    has   b. losed   whereby   the  National 

I  h,    Pa.,    has   taken   over 

the    control    ol  Traction    Co.,    including 

necting  Wilmington  with  Chester  and  Media,  Pa., 
with  two  lines  making  connection  with  the  Philadelphia  Rapid  Transit 
Co.,  together  with  electric-lighting  plants  al    V  1  „d  other 

towns   along  the   Delaware    River.      No   immediate    1  nprove- 

ments  are  '"•'•'  1 

the  National  Properties  Co. 

WASHINGTON,    D.    C.-The    American    consulate    general    at    Buenos 

tina,    has    forwarded    a    call    for    tenders    for    electric    clocks 

to   be   installed   by   the  municipality   in   various   localities   of  the  city;    also 

a    translation    of    the    provisions.       Bids    -.-.ill    be    received    until    Feb.    10 

hould    be    addres  ubsecretaria    dc    Hacienda    dc   la    Mu- 

■""Pa'Wad,    Bu,  information   address 

No.    10,152,   the   Bureau   of   Manufactures,    Department  of  Commerce  and 

Labor,   Washington,   D.   C. 

WASHINGTON,    D.    C.-Proposals    will    be    received   a.    the   Bureau  of 
and    Accounts.    Navy    Department,    Washington.    1).    (J.,    until    Feb 
4   for   furnishing  supplies  to   be   delivered   at   the   various   navy  yards  and 
naval   stations   :>-.    follows:    Washington,    1).    C,    Schedule    5114—15000   ft 
two-conductor  ,    N.    -,.    Schedule    5121-15,000    arclatnp 

carbons;    Schedule   5122—700   lb.   cop,  .  hedule 

511/— 5500    lb.    phosphor-bronze    wire.      Applications    for   proposals   should 
designate   the   schedule   desired    by    number. 

WASHINGTON,    1).    C.-Proposals  will   be   received   at  the    Bureau   of 
Supplies    and     Accounts,     Xavy     Department,     Washington,     D.     C,    until 
Feb..  4,    for    furnishing    supplies    to    be    delivered    at    the    various    navy 
yards    and    naval    stations    as    follows:      Boston.    Mass.,     Schedule    5108— 
three     electric     hoisting    cranes;     Schedule     5105— miscellaneous     machine 
tools,    lathes,    drills,    etc.      Norfolk,    Va„    Schedule    5106— seven    motors 
Washington,    D.    C,    Schedule    5107-one    motor    and    blower.      Applica- 
tions   for    proposals    should    designate    the    schedule    desired    by    number. 
T.    T.    Cowie   is   paymaster  general,    United    States    Navy. 
I  EDARTOWN,  GA.-Bids  will   be  received  at  the  office  of  the  super- 
irchitect,   Treasury   Department,   Washington,   I).   C.  until  Jan    31 
for     construction,     including     plumbing,     gas     piping,     healing    apparatus.' 
its    and    wiring,    interior    lighting    fixtures    and    approaches 
o.  the   I  mted   .Mates  post  office  at  Ccdartown,   Ga.      Drawings   and   - 

may    be    obtained    at    the   above    office    or    from    the    custodian    of 
n    Cedartown. 

n  to  be  held  on   Tan.  21   the  proposi- 
iue  $10,000  electric-light  bonds  will  be  submitted  to  a  vote. 
BOlSE,    IDAHO       Hi.     Cit;     I    luncil   has   decided   to  call    for   bids   for 

ng  250  posts  for  cluster  lamps;   also  for  lamps  and   for  electricity 
to   maintain    sa 

»  '   M         ILl         I    .      [Yi-County    Lt.    &    Pwr.    Co.    has    taken    over    the 

El.    Lt.    Co.,    winch    it    purchased   some    time   ago. 

I  t.    &    Pwr.    Co.    is    planning   to    install    lighting    systems 

'"  Vl0la  I  »on  as  possible.     A  site  has  been  purchased  by  the 

company   in    Viola  on  which   it   proposes  to  erect   a  substation. 

V '    '  '  '  I  EI.  Co.  will  build  a  new  power  house 

to  cost  about  $40,000. 

ILL.— Rights-of-way    for    a    transmission    line    between 

1    are   being   secured   by    the    representatives    of    the 

Illinois    Pub.    Ser.    Co.,    of    Mattoon.      The  company    has   secured 

locations   for   poles   in    the    streets   and   alleys    „i    Bardolph    for   the   erec- 

,11    he    made    to    the    Village 

Board   for  a  franchise   to    furnish   electricity    for   lamps   and    motors   here. 

BETH  \LTO,    ILL.-The    Madison    Lt.    &    Pwr.    Co.    has    submitted    a 

ion    to    the    Village   Board   offering   to   extend   a   transmission    line 

from  its  power  plant   at   Wood   River.   111.,   for  $500.     The  company  also 

asks  for  a  contract  for  lighting  the  streets  of  the  village. 

COLFAX,    ILL.— The    Central    Illinois    Utilities    Co.,    of    Watscka.    has 
tor  a  franchise  to  operate  an   electric-light 
plant  here.     The  company  is  said  to  have  taken  an  option  on  the  electric 
plant  of  R.   N.  Puett  &  Son. 

wo  sample   lamps  arc   to  be  erected  on   the  streets 
to  enable   the   city   lighting   committee   and   the   Commercial   Club   to   make 
use   for   the   ornamental   street-lighting   system   to 
be   installed   on    Main    Stteet   next   spring. 
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DUNDEE,  ILL.— The  Pub.  Ser.  Co.  of  Northern  Illinois,  of  Chicago, 
has  submitted  a  contract  to  the  Village  Board  offering  to  supply  elec- 
tricity for  lighting  the  streets  of  the  village  with  50-cp  tungsten  lamps  on 
a  moonlight  schedule,  at  $15  per  lamp  per  year.  The  Village  Boards  of 
Dundee,  East  Dundee  and  Carpentersville  are  jointly  considering  the 
proposition. 

FARMERSVILLE,  ILL.— The  Central  Illinois  Pub.  Ser.  Co.,  of  Mat- 
toon,  has  purchased  the  local  electric-light  plant,  owned  by  Charles  II. 
Nobbe.  Martin  McLean  will  be  retained  as  superintendent  for  the 
present. 

GALESBURG,  ILL. — The  City  Council  has  refused  to  amend  the  fran- 
chise given  to  Weinberg  Brothers  to  operate  an  electrical  distributing 
system  in  the  city  so  that  they  could  secure  power  from  outside  of  the 
city.  Weinberg  Brothers  contemplated  securing  power  from  the  Missis- 
sippi River  Pwr.  Co.  at  Keokuk,  la. 

GIRARD,  ILL.— The  City  Council  has  sold  the  municipal  electric-light 
plant  to  Tucker  &  Stowell,  lessees  of  the  Virden  El.  Lt.  Co.,  for  $17,000. 
A  25-year  franchise  has  been  granted  to  Tucker  &  Stowell. 

HILLSBORO,  ILL.— The  Hillsboro  El.  Lt.  &  Pwr.  Co.  is  erecting  a 
transmission  line  from  Hillsboro  to  Coffeen  to  supply  electricity  for  the 
Clover  Leaf   Mining   Co. 

LINCOLN,  ILL,— The  Lincoln  Wtr.  &  Lt.  Co.  in  asking  for  a  renewal 
of  its  25-year  franchise,  which  expires  in  five  years,  offers  to  furnish 
electricity  free  of  charge  for  25  years  for  maintaining  the  16  ornamental 
street  lamps  about   the  court  house  square. 

LOCKPORT,  ILL.— The  Northern  Illinois  Cereal  Co.  has  requested 
the  City  Council  to  renew  the  contract  between  the  Sanitary  District  of 
Chicago  and  the  city  of  Lockport  for  the  purpose  of  furnishing  electricity 
to  private  concerns  within  the  city. 

PEORIA,  ILL.— Bids  will  be  opened  Jan.  22  by  the  Peoria  Pleasure 
Driveway  and  Park  District  for  electric  wiring,  plumbing  and  heating  for 
the  proposed  pavilion  at  South  Park.     Walter  Murray  is  secretary. 

VIRGINIA,  ILL.— The  property  of  the  Virginia  Lt.,  Ht.  &  Pwr.  Co. 
has  been  purchased  by  the  Western  Utilities  Co.,  of  Chicago.  The  con- 
sideration is  said  to  be  $25,000.  M.  Yaple  is  secretary  of  the  Virginia 
company. 

BLUFFTON,  IND.— Mayor  Frank  S.  Smith  in  his  annual  message  to 
the  City  Council  gave  his  approval  of  the  decision  of  the  Council  to 
make  extensive   improvements  to  the   municipal   electric-light  plant. 

GOSHEN,  IND. — We  are  informed  that  contract  for  improvements 
to  the  municipal  electric-light  plant  will  probably  be  awarded  before 
March   1. 

HUNTINGTON,  IND. — The  establishment  of  a  municipal  electric- 
light  plant  to  supply  electricity  for  residential  lighting  is  recommended 
by  Mayor  Milo  Feightner  in  his  annual  message  to  the  Common  Council. 
The  Mayor  also  cites  that  there  is  urgent  need  for  repairs  to  the  county 
street-lighting  plant  and  suggests  a  consolidation  of  this  plant  with  the 
proposed   municipal  lighting  plant. 

LAPORTE,  IND. — The  County  Commissioners  of  Laporte  County  have 
granted  John  H.  Sullivan,  of  Chicago,  111.,  a  franchise  to  erect  trans- 
mission lines  on  the  public  highways  in  Hanna,  Cass  and  Dewey  Town- 
ships. Plans  are  being  prepared  by  Mr.  Sullivan  to  establish  an  electric 
power  plant  to  serve  the  towns  of  Hanna,  Lacrosse  and  Wanatah,  also 
the  farmers  along  the  line.  The  location  of  the  plant  has  not  yet  been 
definitely  decided  upon.  Doran  &  Conboy,  of  Laporte,  are  local  repre- 
sentatives. 

PETERSBURG,  IND.— The  plant  of  the  Petersburg  El.  Lt.  &  Pwr. 
Co.  has  been  badly  damaged  by  floods. 

BURLINGTON,  IA.— The  Burlington  Pwr.  Co.,  which  has  a  franchise 
to  furnish  electricity  in  West  Burlington,  has  opened  an  office  at  401 
North  Street,  Burlington.  The  company  will  begin  work  at  once  on 
plans  for  the  erection  of  its  substation  to  distribute  electricity  generated 
at  the  Keokuk  dam. 

MUSCATINE,  IA.— The  Davenport  &  Muscatine  Ry.  Co.  is  planning 
to  supply  electricity  to  the  farmers  residing  along  the  route  of  the 
interurban   railway  between   Davenport  and   Muscatine. 

WAYLAND,  IA. — At  a  special  election  held  recently  the  proposition 
to  grant  a  franchise  to  D.  D.  Bentzinger  to  furnish  electricity  for  lamps 
in  Wayland  for  a  period  of  25  years  was  carried. 

CANTON,  KAN.— The  city  of  Canton  has  engaged  the  Alamo  Engine 
&  Supply  Co.  to  take  charge  of  the  construction  of  the  proposed  mu- 
nicipal electric-light  plant.  Bids  for  construction  of  the  plant  will  be 
received  about  Feb.  20.  The  cost  of  the  work  is  estimated  at  about 
$10,000.     T.    N.   Frantz  is   city  clerk. 

MULBERRY,  KAN. — At  an  election  held  recently  the  proposition 
to  issue  $45,000  in  bonds  for  the  installation  of  an  electric-light  plant 
and  water-works  system  was  carried.  The  cost  of  the  electric-light  plant 
is  estimated  at  $30,000. 

LAFAYETTE.  KY.— The  property  of  the  Lafayette  Ice  &  El.  Co. 
has  been   purchased  by   Samuel   Bumpus,   of  Lafayette. 

LEXINGTON,  KY.— Sargent  &  Lundy,  Jackson  and  Michigan  Boule- 
vards,  Chicago,  111.,  have  charge  of  the  proposed  improvements  to  the 
plants  of  the  Kentucky  Utilities  Co.,  of  Lexington,  located  in  Somerset 
and  Eminence.     Detail  plans  have   not  yet  been  completed. 

MUNFORDVILLE,  KY.— The  Munfordville  El.  Lt.  Co.  is  planning 
to    build    an    electric-light    plant    here,    to    -.ost    about    $3,000.       Bids    for 


construction    of    plant    will    be    received    about    Feb.    1.      J.    O.    Bright,    of 
Munfordville,   is   engineer   in    charge. 

MURRAY,  KY.— The  Murray  Lt.  Co.  has  announced  that  it  will 
completely  reconstruct  its  line  connections  as  soon  as  the  weather  permits. 
PADUCAH,  KY.— The  Board  of  Public  Works  has  asked  for  an  ap- 
propriation of  $50,000  from  the  municipality,  a  portion  of  this  sum  to 
be  expended  for  the  installation  of  ornamental  lamp  standards  in  the 
downtown    district. 

MOUNT  AIRY,  MD. — We  are  informed  that  George  W.  Runkles  and 
Emory  Wagner  do  not  propose  to  establish  an  electric-light  plant,  as 
reported  in  the  issue  of  Jan.  4.  They  are  installing  an  ice  plant  and 
laundry  machinery. 

BELLEVILLE,  MICH. — The  Eastern  Michigan  Edison  Co.,  of  De- 
troit, contemplates  the  construction  of  a  dam  and  power  plant  in 
Belleville  to  develop  about  3300  hp,  at  a  cost  of  about  $450,000.  Upon 
completion  of  the  Belleville  project  plants  will  be  erected  in  Dexter  and 
Delhi  and  the  Argo  dam  raised  about  2  ft. 

BLOOMINGTON,  MICH. — Negotiations  are  under  way  for  the  estab- 
lishment of  an  electric-light  plant.  They  include  a  contract  for  lighting 
the  streets  of  the  village  for  a  period  of  ten  years  at  a  cost  of  $200  per 
year.     L.  E.  Hawks,  of  Chicago,  111.,  is  interested  in  the  project. 

CLAYTON,  MICH. — At  an  election  held  Jan.  6  the  proposition  to 
install  a  municipal  electric-light  plant  was  carried.  Bids  will  soon  be 
taken  for  an  oil  engine,  generator  and  switchboard. 

DETROIT,  MICH.— The  Dresden  Brick  Co.,  recently  incorporated,  is 
reported  to  be  in  the  market  for  electrical  equipment. 

GRAND  RAPIDS,  MICH.— The  Grand  Rapids-Muskegon  Pwr.  Co.  is 
now  arranging  its  development  work  for  the  coming  season.  It  includes 
the  completion  of  the  extensions  to  Sparta.  Kent  City,  Bailey  and 
Casnovia  and  development  of  the  local  electrical  service. 

KALAMAZOO,  MICH. — It  is  reported  that  bids  are  being  received  for 
machinery  for  the  new  municipal  electric-light  plant,  for  which  bonds  to 
the  amount  of  $150,000  have  been  authorised. 

THREE  OAKS,  MICH. — Owing  to  the  municipal  electric-light  plant 
being  unable  to  give  adequate  service,  the  town  is  contemplating  turning 
the  street-lighting  service  over  to  the  Indiana  &  Michigan  El.  Co.,  of 
Buchanan. 

VERNON,  MICH. — The  village  has  entered  into  an  agreement  with 
the  Consumers'  Pwr.  Co.,  of  Corunna,  to  light  the  streets  of  the  village 
for  a  period  of  ten  years,  to  replace  the  lamps  now  in  use  with  tungsten 
lamps  and  to  furnish  the  service  at  the  same  cost  as  the  present  service. 
SEDALIA,  MO.— The  City  Lt.  &  Trac.  Co.,  recently  organized,  has 
taken  over  the  property  of  the  Sedalia  Lt.  &  Trac.  Co.  The  new  com- 
pany is  controlled  by  the  Consolidated  Cities  Trac,  Lt.  &  Pwr.  Co.  Ex 
tensive  improvements  and  additions  will  be  made  to  the  electric  generat- 
ing station  and  the  street-railway  lines.  H.  D.  Frueauff  has  been  ap- 
pointed general  manager,  E.  W.  Pfenning  secretary  and  treasurer,  and 
D.  F.  Webster  superintendent. 

WEBSTER  GROVES,  MO.— Sealed  proposals  will  be  received  by 
J.  D.  Wilson,  city  clerk,  Webster  Groves,  Mo.,  until  Feb.  3  for  light- 
ing the  streets,  alleys,  avenues  and  public  grounds  of  Webster  Groves 
with  electricity  for  a  period  of  10  years,  beginning  Sept.  1,  1913.  The 
proposal  is  to  be  based  on  a  minimum  of  300  60-cp,  100  200-cp  and  10 
350-cp  Mazda  or  tungsten  series  street  lamps,  burning  on  an  all-night 
schedule.  The  bidder  receiving  the  street-lighting  contract  will  also  be 
granted  a  franchise  for  selling  electricity  for  commercial  purposes  in 
Webster  Groves.  Bids  will  also  be  received  for  furnishing  electricity, 
based  on  a  minimum  of  100,000  kw-hr.  per  annum,  for  lighting  pur- 
poses, delivered  to  the  city's  substation  at  the  city  limits  or  other  suit- 
able location,  to  be  distributed  by  the  city  over  its  own  pole  lines. 
Plans  and  specifications  are  on  file  in  the  office  of  the  city  clerk,  Web- 
ster Groves,  and  in  the  office  of  the  city  engineer  and  the  Fuller-Coult 
Co.,   Chemical   Building.   St.    Louis,   Mo.     W.   F.    Biederman   is  Mayor. 

GREAT  FALLS,  MONT.— Work  has  begun  on  the  development  of 
power  at  the  Great  Falls  of  the  Missouri  River,  which  it  is  estimated 
will  require  two  years  to  complete  and  will  cost  about  $4,000,000.  Henry 
A.  Herrick  is  chief  engineer;  Frank  Scott,  of  Great  Falls,  will  be  engi- 
neer in  charge  of  the  local  dam.  It  is  announced  that  Mr.  Herrick 
will  also  have  charge  of  the  construction  of  a  dam  on  Clark's  Fork  of 
the  Columbia  River. 

RENO,  NEV.—  The  Nevada  Valley  Pwr.  Co.  has  filed  with  the  county 
iccorder  a  trust  deed  in  favor  of  the  International  Trust  Co.,  of  Den- 
ver, Col.,  to  secure  a  bond  issue  of  $3,000,000,  to  provide  funds  to 
build  its  power  plants.  The  power  site  proposed  to  be  used  by  the 
company  is  located  on  the  Truckee  River  at  the  Largamarsino  Bridge, 
about  7  miles  from  Reno.  The  company,  in  addition  to  its  power  sites, 
owns  lands  and  a  number  of  rights-of-way.  The  directors  are:  H.  D. 
Danforth,  of  Reno,  who  is  local  agent;  Edson  Adams,  Edward  Bowes, 
Milton  Hamilton  and  A.   F.   Tarley.  all   of  Oakland,   Cal. 

CONCORD,  N.  H.— The  Board  of  Aldermen  has  accepted  the  proposi- 
tion of  the  Concord  El.  Co.  for  lighting  the.  city  and  has  authorized 
the  Mavor  to  sign  the  contract  for  the  city.  Under  the  terms  of  the 
new  contract  the  company  is  to  furnish  206  tungsten  lamps  of  200  cp 
at  $48.50  each  per  year,  197  tungsten  lamps  of  60  cp  at  $23.50  per 
'  lamp  per  year,  and  26  40-cp  tungsten  lamps  at  $18  each  per  year.  In 
addition  the  company  will  also  install  85  tungsten  lamps  of  60  cp  to 
replace    Welsbach    gas   lamps,    82    tungsten    lamps    of    40    cp    to    replace    a 
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like  number  of  open-flame  gas  lamps  and  17  tungsten  lamps  of  200  cp 
on  Main  Street,  between  Freight  and  Center  Streets.  Work  will  begin 
immediately  on  the  installation  of  the  new  system. 

ASBUEY  PARK,  N.  J.— The  plans  for  the  proposed  ornamental  light- 
ing system  for  the  boardwalk  to  be  installed  by  the  Beach  Commission 
provides  for  the  erection  of  from  85  to  90  ornamental  standards  carry- 
ing five-lamp  clusters,  to  cost  from  $6,000  to  $8,000.  From  85  to  'JO 
100-watt  Mazda  and  from  320  to  360  60-watt  Mazda  lamps  will  be  used. 
The  system  will  be  maintainei  by  wires  placed  in  conduits  under  the 
boardwalk.  W.  P.  Sherman  is  secretary  of  Public  Grounds  Commission. 
JERSEY  CITY,  N.  J.— Sealed  proposals  will  be  received  by  the  BDule- 
vard  Commissioners  of  the  County  of  Hudson,  Court  House,  I 
City,  until  Jan.  23  for  furnishing  the  following  general  supplies  and  ma- 
terials during  the  fiscal  year  ending  Nov.  30,  1913:  5000  ft.  No.  6  weather- 
proof line  wire,  2000  ft.  No.  6  weather-proof  duplex  wire,  3000  ft.  54-in. 
mast  arm  wire,  2000  ft.  No.  8  galvanized  wire,  300,000  round  copper- 
coated  carbons,  J4  in.  by  12  in.  Samples  may  be  seen  at  the  office  of 
the  Boulevard  Commissioners,  Court  House,  Jersey  City,  J.  C.  Sweeney 
is   clerk. 

JERSEY  CITY,  N.  J.— Sealed  proposals  will  be  received  by  the  Hoard 
of  Street  and  Water  Commissioners  until  Jan.  20,  City  Hall,  Jersey  I  ity, 
for  furnishing  and  maintaining  electric  arc  lamps  for  the  period  eii'lint; 
Feb.  1,  1914,  and  for  further  period  ending  Feb.  1,  191S  (each  propa  i 
tion  lo  be  separate),  in  accordance  with  specifications  for  same  on  file 
in  the  office  of  clerk  of  board.  Blank  forms  and  specifications  may  be 
obtained  at  the  office  of  the  chief  engineer,  City  Hall,  Jersey  City.  The 
minimum  number  of  lamps  to  be  furnished  and  bid  upon  shall  be  1800. 
Edward  B.   See  is  clerk. 

CLAYTON,  N.  M.-We  are  informed  that  the  municipal  electric-light 
plant  was  not  destroyed  by  fire,  as  published  in  the  issue  of  Jan.  4. 
E.  E.  Kirtley  is  superintendent. 

ARCADE,  N.  Y.— Bonds  recently  voted  by  the  village  of  Arcade  have 
been  sold  for  $9,500.  The  proceeds  are  to  be  used  for  the  purchase  oi 
a   new   electric   generating  unit  for   the   municipal    electric-light   plant. 

JAMESTOWN,  N.  Y.— The  Board  of  Lighting  Commissioners  is  con- 
sidering the  possibility  of  purchasing  additional  equipment  for  the  mu- 
nicipal electric-light  plant.  The  installation  of  a  new  turbo-generator 
and  new  boilers  has  been  discussed  and  possibly  there  may  be  some  ex- 
tensions  to   the  station   building. 

NEW  YORK,  N.  Y  —  Bids  will  be  received  by  the  Department  of 
Public  Charities,  foot  of  East  Twenty-sixth  Street,  New  York,  until 
Jan.  21,  for  furnishing  all  labor  and  material  for  inspection  and  main- 
tenance of  electrical  apparatus  as  follows:  (a)  For  the  boroughs  of 
Manhattan  and  the  Bronx;  (b)  the  boroughs  of  Brooklyn  and  Queens: 
(c)  the  borough  of  Richmond.  Blank  forms  and  further  information 
may  be  obtained  at  the  office  of  the  supervising  engineer  of  the  depart- 
ment, foot  of  East  Twenty-sixth  Street,  New  York,  where  plans  and 
specifications   may    be    seen.      Michael    J.    Drummond    is    commissioner. 

ONEIDA,  N.  Y.—  The  Board  of  Public  Works  has  accepted  the  bid 
of  the  Adirondack  El.  Pwr.  Co.  for  lighting  the  streets  of  the  city. 
Under  the  new  contract  a  large  number  of  arc  lamps  will  be  replaced 
by  tungsten  lamps. 

ROCHESTER,  N.  Y. — Plans  are  being  considered  for  the  installa- 
tion of  a  new  lighting  system  on  Main  Street  between  the  bridge  and 
York.  It  has  been  decided  to  replace  the  present  double  arc  lamps 
with  lamps  similar  to  those  on  East  Avenue.  Work  will  begin  on  the 
installation  of  the  system  as  soon  as  the  ordinance  is  adopted  and  the 
ornamental    standards    secured. 

CHARLOTTE,  N.  C— The  plans  for  the  new  lighting  system  ior  the 
city  to  be  installed  by  the  Charlotte  Pwr.  Co.  provide  for  the  erection 
of  214  posts  carrying  60-watt  Mazda  lamps,  to  be  maintained  by  under- 
gtound  wires. 

WILSON,  N.  C— The  City  Council  is  contemplating  submitting  the 
proposition  to  issue  $160,000  in  bonds,  the  proceeds  to  be  used  to  enlarge 
the  municipal  electric-light  plant  and  for  street  improvements.  Benton 
&  Moore,  of  Wilson,   are   engineers. 

KENTON,  OHIO.— The  Hardin- Wyandotte  Ltg.  Co.  will  make  im- 
provements to  its  plant,  including  the  installation  of  two  boilers,  two 
500-kw  alternating-current,  60-cycle  generators  and  the  erection  of  three 
substations  to  be  located  at  Forest,  Dunkirk  and  Upper  Sandusky.  E.  W. 
Lothrop,  of  Boston,  Mass.,  is  engineer  in  charge.  P.  M.  Magley  is 
manager. 

SPRINGFIELD;  OHIO.— Plans  for  the  proposed  ornamental  street- 
lighting  system  provide  for  the  erection  of  about  150  lamp  standards 
to  be  maintained  by  underground  conduits.  Contracts  for  the  work  will 
probably  be  let  in  the  spring.  The  cost  of  the  work  is  estimated  at 
from  $20,000  to  $25,000.  Fred  S.  Green,  care  of  the  Springfield  Com- 
mercial Club,  is  chairman  of  lighting  committee. 

STEUBENVILLE,  OHIO.— The  City  Council  has  adopted  a  resolution 
to  build  an  electric-light  plant,  to  cost  $250,000. 

COLLINS VI LLE,  OKLA. — The  city  contemplates  extensions  to  the 
municipal  light  and  water  plants,  involving  an  expenditure  of  about 
$20,000.      W.   F.   Keller  is  engineer   in  cl 

HOOD  RIVER,  ORE.— The  Hydro-Electric  Co.  has  filed  with  the 
county  clerk  for  record  a  mortgage  for  $100,000  to  secure  a  bond  issue 
of  like  amount.  The  company  proposes  to  develop  two  water-power  sites 
on  Hood  River  and  extend   its   transmission   lines   into  The  Dalles,   where 


have  already  been  obtained.     J.  T.  Thompson  is  vice-president 
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PORTLAND,  ORE.— C.  E.  S.  Wood,  counsel  for  the  Northwestern 
El.  Co.,  states  that  the  company  will  soon  begin  the  construction  of  an 
electric  line  up  the  White  Salmon  River.  The  Northwestern  El.  Co.  is 
negotiating  for  a  site  on  Albina  Avenue,  between  River  and  Loring  Streets, 
on  which  it  proposes  to  erect  an  auxiliary  power  station. 

PORTLAND,  ORE. — The  city  executive  board  has  adopted  a  resolu- 
tion authorizing  the  installation  of  254  arc  lamps  to  be  erected  in  dif- 
ferent parts  of  the  city  by  the  Portland  Ry.,  Lt.  &  Pwr.  Co.,  which  holds 
the  contract  for  street  lighting. 

PANAMA. — Proposals  will  be  received  at  the  office  of  the  assistant 
purchasing  officer,  Isthmian  Canal  Commission,  24  State  Street,  New 
York.  X.  Y..  until  Ian.  22,  under  zone  requisition  6263-A,  for  furnishing 
necessary  suspended  [amps,  ceiling  lamps,  suspended  fixtures,  wall  brack- 
ets,, etc.,  to  equip  the  new  Panama  station  building.  Further  informa- 
tion may  he  had  upon  application  to  Major  Wendall  L.  Simpson,  assistant 
officer,   24   State   Street.   New   York,    X.    Y. 

HARRISBURG,  PA.— Application  will  be  made  to  the  Governor  on 
Jan.  20  by  Allison  C.  Harrison  and  William  Kalbach  for  a  charter  for 
the    Uernville    Lt.,    Ht.    !*    Pwr.    Co.    and    the    Penn    Mills    Lt.,    Ht.    S:    Pwr. 

Co.      The    com]'. propo  i     to    operate    the    townships    named.      E.    E. 

McCurdy  is  solicitor. 

HARRISBURG,  PA.— Final  agreements  have  been  filed  at  Harrisburg 
for  the  merger  of  the  gas  and  electric  companies  in  the  northern  end  of 
Schuylkill  County.  It  is  proposed  to  combine  the  service  of  all  these 
companies  and  furnish  electricity  from  one  large  power  and  light  plant 
at  Mahanoy  City,  Shenandoah  and  surrounding  townships.  The  popu- 
lation to  be  served  will  be  greatly  extended  from  Butler  Township  on 
the  west  to  Union  Township  on  the  east.  Charters  for  this  territory 
were  recently  secured  by  E.  F.  Jarvis,  Valentine  Pfrom,  Chester  J.  Hill, 
Walter  Deitrick  and  Seth  W.  Brown.  The  service  extends  over  coal 
tracts  owned  by  the  Reading  and  Lehigh  Valley  coal  companies,  and  D. 
W.  Kaercher,  local  attorney  for  the  latter  company,  also  represents  the 
new  companies.  The  companies  merged  in  this  district  have  been 
chartered  under  the  name  of  the  Schuylkill  Gas  &  El.  Co.  with  a  capital 
stock  of  $1,000,000;  those  in  the  Hazleton  district  tinder  the  name  of  the 
Hazleton  El.  Co.;  those  in  Clearfield  and  Centre  Counties  under  the  name 
of  the  State-Centre-Electric  Co.,  of  Clearfield,  with  a  capital  stock  of 
$95,000,  and  those  in  Indiana  under  the  name  of  the  Clymer  El.  Co.,  of 
Clymer,  with  a  capital  stock  of  $35,000. 

PHILADELPHIA,  PA.— Sealed  proposals  will  be  received  by  the 
School  Board  of  Philadelphia  for  furnishing  electrical  material  for  use 
in  schoolrooms,  including  switches,  wire,  incandescent  bulbs  and  fixtures. 
Further  details  can  be  obtained  at  the  office  of  the  superintendent, 
William   Dick.  2242  Land  Title   Building,  Philadelphia. 

READING,  PA.— The  Metropolitan  El.  Co.  has  under  consideration 
extensive  plans  for  supplying  electricity  to  the  farming  districts  to 
operate  all  kinds  of  farming  machinery. 

ROYALTON,  PA.— The  Borough  Council  is  considering  plans  for  the 
installation  of  an  electric-light  system.  It  is  proposed  to  purchase  elec- 
tricity from  the  York  Haven  Wtr.  &  Pwr.  Co.,  to  be  supplied  through 
the  substation  here.  At  present  the  town  is  using  two  arc  lamps,  which 
it  proposes  to  discard  and  to  install  at  least  30  tungsten  incandescent 
lamps   for   street-lighting. 

WHEATLAND,  PA — Under  the  street-lighting  contract  recently 
awarded  the  Shenango  Valley  El.  Lt.  Co.,  of  Sharon,  by  the  Borough 
Council,    the    company    is    to    furnish    fifty    100-watt,  Mazda 

lamps,  the  construction  work  to  be  completed  by  Feb.  1.  The  company 
was  also  granted  a  50-year  franchise  for  commercial  and  power  business. 
The  question  of  extending  the  commercial  and  power  lines  into  Wheat- 
land will  be  taken  up  after  the  street-lighting  system  is  completed.  This 
service  will  be  supplied  from  the  Sharon  substation.  J.  C.  Chesnut  is 
superintendent 

PROVIDENCE,    R.    I.— Bids  will   be  asked   in   the   near   future   by   the 
engineering   division   of   the   Department   of    Public   Works    for   the 
lation    of    centrifugal    electrically    driven    and    reciprocating    steam    pumps, 
with    a    capacity    of    30.000,000    gal.    daily,    for    the    Pettaconsett    pumping 
station. 

BRISTOL,  rENN. — The  Electric  Transmission  Co.  is  being  or- 
ganized for  the  purpose  of  building  a  large  electric  plant  in  the  coal 
fields  near  Bristol  to  supply  electricity  in  this  entire  section.  The 
compaii  ture   of  about   $2.000.o 

first  electricity  will  be  supplied  to  the  mines  in  this  district.  I!.  I.. 
Dulaney   at  I  in   the  project. 

HALLS,  TENN. — The  Halls  Ser.  &  Machinery  Co.  is  contemplating 
the  purchase  of  electrical  equipment  in  the  near  future. 

DALLAS.    TEX. —  I1       I  ers   have   awarded   the   contract 

lor   furnishing  material  tion   of  an   ornamental 

street-lighting  system  on  Main  and  Commerce  Streets  to  the  Dallas  El. 
I  t.    a     !'.  r.    Co.      1  ornamental    standards    was    awarded 

to  the  Mosher  Mfg.  Co.,  at  $49.50  • 

EL  PASO,  I'  \  Hie  Rio  Grande  Valley  Trac.  Co.  has  awarded  a 
contract  to  the  Stone  &  Webster  Engineering  Corpn.,  of  Boston,  Mass., 
for  the  construction  oi  its  interurban  electric  railway,  which  is  to  run 
from  El  Paso  down  the  valley  of  the  Rio  Grande  to  Ysleta.  The  El 
Paso  El.  Co.,  which  is  also  a  subsidiary  of  the  Stone  &  Webster  syndi- 
cate,  will    make   extensive   improvements   to   its   local    street   railway   system. 
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Several  of  the  lines  will  be  extended,  a  1200-volt  motor-generator  will 
be  installed  at  the  EI  Paso  power  plant  and  an  electric  transmission  line 
erected  from  the  plant  to  the  city  limits  at  Washington  Park  to  deliver 
electrical  power  to  the  valley  line.  Five  interurban  cars  will  be  pur- 
chased. 

PLANO,  TEX.— The  Wilcox  Lt.  &  Pwr.  Co.,  which  purchased  the 
property  of  the  Piano  Lt.  &  Pwr.  Co.,  expects  to  erect  transmission 
lines  to  Richardson  to  supply  electricity  for  lamps  and  motors;  also 
power  for  a  cotton  gin  within  the  next  three  months.  Electrical  energy- 
will  be  purchased  from  the  Texas  Trac.  Co.  C.  W.  Potts  is  manager  of 
the  Wilcox  Lt.  &  Pwr.   Co. 

SAN  SABA,  TEX.— The  San  Saba  Ice  &  Lt.  Co.  writes  us  that  it 
does  not  contemplate  the  installation  of  a  new  plant,  as  published  in 
the  issue  of  Jan.  4.  The  City  Council  recently  granted  the  company 
an  extension  of  50  years  on  its  franchise.     F.   B.  Hall  is  manager. 

ALEXANDRIA,  VA.— A  committee  has  been  appointed  by  the  Alex- 
andria Court  House  Citizens'  Association  to  ask  the  County  Supervisors 
to  have  the  plans  for  installing  lamps  and  making  sidewalks  from  the 
court  house  along  the  Ballston  Road  to  Rosslyn  carried  out.  It  was 
also  directed  that  C.  T.  Jesse,  as  a  committee  of  one,  make  an  investiga- 
tion of  the  possibilities  of  lighting  the  Ballston  Road  through  the  Fort 
Myer   Heights  and  Colonial  subdivisions. 

1  I  RALIA,  WASH.— The  Washington-Oregon  Corpn.  has  applied 
for  a  franchise  to  build  an  electric  line  along  the  county  road  from  the 
fair  grounds  to  Centralia. 

PORT  ANGELES,  WASH.— The  Angeles  Tel.  &  Teleg.  Co.  will  soon 
begin  work  on  the  reconstruction  and  enlargement  of  the  local  telephone 
system.     C.   J.   Farmer  is  president  and  general  manager. 

PORT  WASHINGTON,  WASH.— Applications  have  been  made  to  tne 
City  Council  by  the  Olympia  Lt.  &  Pwr.  Co.  and  John  H.  Dalton,  of 
Chicago,  111.,  for  a  franchise  to  install  and  operate  an  electric  street  rail- 
way in  Port  Angeles.  The  application  of  John  H.  Dalton  and  associates 
was   presented  first. 

SEATTLE,  WASH.— The  Board  of  Public  Works  has  instructed  City 
Engineer  Dimock  to  prepare  plans  and  specifications  at  once  for  the 
construction  of  a  dam  at  Cedar  Lake  for  the  city  water  and  light  system, 
to  cost  about  $1,500,000.  Plans  will  be  ready  for  estimates  about 
March    I. 

SEATTLE,  WASH. — The  Municipal  Lighting  Department  expects  to 
erect  within  the  next  18  months  one  10,000-kw  steam-turbine  generating 
station  and  to  purchase  500  hp  in  boilers  with  all  equipment,  one  or 
two  steam  turbo-generators  having  an  aggregate  rating  of  10,000  kw 
with  complete  auxiliary  equipment  for  same,  switches  and  switchboard 
instruments  for  above  plant.  The  department  also  expects  to  purchase 
within  the  next  12  months  material  for  distribution  system,  amounting 
approximately  to  $100,000,  largely  wire  and  meters;  also  material  for 
lighting  system,  to  cost  approximately  $200,000,  mostly  series  tungsten 
street  lamps.     J.   D.    Ross  is  superintendent. 

MILWAUKEE,  WIS.— The  decision  handed  down  by  the  Supreme 
Court  on  Jan.  8  held  that  the  city  could  erect  and  maintain  a  municipal 
electric-light  plant  any  time  it  saw  fit.  The  court  also  holds  that  there 
has  been  no  material  diversion  of  the  $500,000  in  bonds  raised  in  1906. 

CASPER,  WYO. — The  Natrona  County  El.  Co.  expects  to  purchase 
120  25-ft.  by  6-in.  top,  30  30-ft.  by  6-in.  top  and  20  35-ft.  by  7-in.  top 
red  cedar  poles  within  the  next  six  months;  also  within  the  next  14 
months  the  company  expects  to  purchase  one  150-hp  oil  gas  producer  and 
gas  engine  or  fuel  oil  engine.     J.   A.  Ward  is  general  manager. 

NEW  WESTMINSTER,  B.  C,  CAN.— The  Canadian  Western  Lum- 
ber Co.  announces  that  it  will  make  extensive  additions  to  its  works  in 
New  Westminster,  including  the  installation  of  a  1875-kw  power  plant, 
involving  an   expenditure   of   about   $500,000. 

VANCOUVER,  B.  C,  CAN.— The  City  Council  of  West  Vancouver  has 
adopted  resolution  calling  for  the  construction  of  a  municipal  lighting 
and  power  plant. 

VANCOUVER.  B.  C,  CAN.— The  Pacific  Great  Eastern  Devel.  Co., 
a  subsidiary  of  the  Pacific  Great  Eastern  Ry.  Co.,  has  applied  to  the 
Dominion  government  for  permission  to  appropriate  and  utilize  for  power 
purposes  2,000  second  feet  of  water  from  the  Cheakamus  River  in  Howe 
Sound   District. 

WINNIPEG,  MAN.,  CAN.— The  city  of  Winnipeg  has  decided  not  to 
build  a  steam  auxiliary  power  plant  at  present,  but  instead  to  begin 
work  immediately  on  plans  and  construction  of  a  two-circuit,  110,000- 
volt  transmission  line  from  the  power  plant  at  Point  du  Bois  to  the  city, 
paralleling  the  present  60,000-volt  line  on  the  opposite  side  of  the  right-of-. 
way.  Steel  towers  with  concrete  footings  will  be  used.  The  footings  will 
be  put  in  during  1913  and  the  line  will  be  ready  for  service  by  Nov.  1, 
1914.  During  the  coming  year  two  new  hydraulic  generating  units,  with 
a  rating  of  6500  hp  each,  will  be  installed,  with  switching  equipment  and 
transforming  apparatus  of  9000  kw,  which  at  the  generating  station  will 
consist  of  one  9000-kw,  three-phase  unit  and  at  the  receiving  station  of 
three  3000-kw,  single-phase  transformers.  The  increased  load  will  require 
an  extension  to  the  McPhillips  Street  substation  and  the  arc-lighting 
substation  at  May  Street  and  the  downtown  station  on  King  Street.  In 
addition  to  these  extensions  there  will  also  be  a  new  substation  erected  in 
the  Fort  Rouge  district,  which  will  be  served  by  a  duplicate  under- 
ground 13,000-volt  feeder.  Appropriations  of  $250,000  for  the  new 
hydraulic  and  substation  equipment  and  of  $700,000  for  the  new  trans- 
mission  line   have   been    made.      The   W.    E.    Skinner    Co.,    Ltd.,    which    is 


promoting  a  central  steam-heating  company,  has  submitted  a  proposition 
to  the  city-  to  supp'y  an  emergency  service  of  10,000  kw  from  low-pressure 
turbines.      Messrs.    Ilerdt  and   Kennedy   are   consulting  engineers. 

RICHMOND  HILL,  ONT,  CAN.— Arrangements  have  been  made 
whereby  the  Toronto  &  York  Radial  Ry.  Co.  will  supply  electricity  for 
street  and  residential  lighting  in  Richmond  Hill.  The  lighting  system,  it 
is  understood,  will  be  installed  by  the  town,  and  the  company  agrees  to 
furnish  energy  to  operate  it  at  $26.50  per  hp  per  year.  Twenty-six  80- 
watt  tungsten  lamps  will  be  erected  on  Yonge  Street. 

ST.  MARY'S,  ONT.,  CAN.— The  Town  Council  has  instructed  Super- 
intendent Miller  to  prepare  plans  for  extensions  to  transmission  lines  of  the 
municipal  electric-light  system;  also  to  secure  estimates  of  cost  of  re- 
cording instruments  for  keeping  checks  on  the  peak  load.  Thomas  M. 
Clark   is   secretary. 

TORONTO,  ONT.,  CAN.— The  Hydro-Electric  Power  Commission  of 
Ontario,  Continental  Life  Building,  Toronto,  proposes  to  issue  about 
Jan.  15  specifications  for  various  materials  to  be  used  in  connection 
with  the  construction  of  approximately  125  miles  of  double-circuit,  1 10.- 
000-volt  transmission  line  and  for  equipment  for  substations  for  trans- 
forming 20.000  hp  from  the  line  emf  to  13,200  volts.  Various  types  of 
apparatus  will  be  considered;  for  instance,  different  material  for  con- 
ductors and  different  types  of  steel  construction  for  supports.  Tenders 
for  the  above  material  will  be  called  for  in  March.  F.  A.  Gaby  is  chief 
engineer. 

WALKERTON,  ONT.,  CAN.— A  by-law  authorizing  an  extension  to 
the  electric-light  service  and  to  grant  a  franchise  for  five  years  was 
carried. 

CEDAR  RAPIDS,  QUE.,  CAN.— Orders  have  been  placed  by  the 
Cedar  Rapids  Mfg.  &  Pwr.  Co.  for  12  waterwheel  units  aggregating 
120.000  hp.  Nine  units  of  10,000  hp  will  be  built  by  the  I.  P.  Morris 
Co.,  of  Philadelphia,  Pa.,  which  will  also  supply  exciters,  governors, 
pumps  and  auxiliary  equipment.  The  remaining  three  10,000-hp  units 
will  be  supplied  by  Wellman,  Seaver  &  Morgan  Co.,  of  Cleveland,  Ohio. 

MONTREAL,  QUE.,  CAN.— The  stockholders  of  the  Cedar  Rapids 
Pwr.  Co.  have  voted  to  retire  the  present  issue  of  $10,000,000  in  bonds 
and  to  replace  it  with  an  issue  of  $15,000,000,  to  be  issued  from  time 
to  time  as  required  for  development  of  property. 

QUEBEC,  QUE.,  CAN.— Among  the  recommendations  in  the  report 
submitted  by  the  commission  appointed  by  the  Quebec  Legislature  to 
make  a  study  of  the  water-powers  of  the  Province  is  the  regulation  of 
the  flow  of  water  in  the  St.  Maurice  River  by  the  construction  of  a  dam 
at  La  Loutre  (Otter)  rapids  which  would  control  the  flow  and  give  a 
much  more  even  supply  all  the  year  around.  According  to  the  estimates 
made,  the  dam  would  provide  an  even  supply  of  18,000  cu.  ft.  per  second 
throughout  the  year  at  Grand-Mere,  Shawinigan  and  La  Tuquette.  The 
cost   of   the   work  is   estimated  at   $1,300,000 

MOOSE  JAW,  SASK.,  CAN.— Sealed  tenders  will  be  received  by  the 
City  Commissioners,  Moose  Jaw,  Sask.,  until  Feb.  10,  for  furnishing  and 
installing  one  1500-kw  steam  turbine  and  generator.  Specifications  and 
general  conditions  may  be  obtained  upon  application  to  J.  D.  Peters, 
electrical  superintendent,  Moose  Jaw;  the  Commercial  Intelligence 
Branch,  Board  of  Trade,  73  Basinghall  Street,  or  London  Chamber  of 
Commerce,  London,  Eng.  A.  W.  Mayberry,  L.  W.  Rundlett  and  W.  F. 
Heal  are  City  Commissioners. 

WEYBURN,  SASK.,  CAN.— A  by-law  authorizing  an  expenditure  of 
$35,000  for  extensions  to  the  municipal  electric-light  plant  has  been  ap- 
proved. 

CONCHENO,  CHIHUAHUA,  MEX.— The  Concheno  Mining  Co.  is 
installing  an  electric  power  plant  at  its  mines  at  Concheno  for  the  pur- 
pose of  providing  power  to  operate  the  machinery  of  its  ore-reduction 
mill. 


New  Industrial  Companies 

THE  ALADDIN  LAMP  &  ELECTRIC  COMPANY,  of  Seattle,  Wash., 
has  been  incorporated  with  a  capital  stock  of  $12,000  by  J.  J.  Horsfall, 
Robert  Waddell  and  Norman  Waterhouse,  all  of  Seattle. 

THE  BALL-WASHBURNE  MOTOR  COMPANY,  of  Rochester.  N.  Y., 
has  been  granted  a  charter  with  a  capital  stock  of  $25,000  to  manufacture 
motors  and  machinery.  The  incorporators  are:  W.  H.  Ball,  C.  H.  Wash- 
burne  and  A.   R.   Ball,   of  Rochester. 

THE  CENTENNIAL  ELECTRIC  COMPANY,  of  Port  Ewen.  N.  Y., 
has  been  incorporated  by  William  M.  Halstead,  Henry  Hutchinson  and 
Guy  V.  Williams,  116  Broad  Street,  New  Y'ork,  N.  Y.  The  company  is 
capitalized  at  $25,000  and  proposes  to  manufacture  and  deal  in  electrical 
apparatus. 

THE  CHELSEA  OPERATING  COMPANY,  of  New  York,  N.  Y., 
has  been  incorporated  by  William  A.  Winter,  Henry  T.  Franklin  and 
William  G.  Lenz,  548  West  Twenty-fifth  Street.  New  Y'ork,  N.  Y.  The 
company  is  capitalized  at  $10,000  and  proposes  to  manufacture  machinery, 
dynamos,  etc. 

THE  ELECTRIC  COACH  CORPORATION,  of  New  York,  N.  Y., 
has  been  incorporated  with  a  capital  stock  of  $500,000  to  manufacture 
motor  vehicles.  The  incorporators  are:  John  Larkin.  Alexander  S.  An- 
drews and   Richard   J.    Lynch,   of   New  York,    N.    Y'. 
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THE  EMERGENCY  ELECTRIC  COMPANY,  of  Chicago,  111.,  has 
been  incorporated  with  a  capital  stock  of  $2,500  to  manufacture  and 
deal  in  electrical  apparatus.  The  incorporators  are:  Hyman  Polonsky, 
Arthur  B.  McCold  and  Samuel   Cone.  » 

THE    ILLINOIS    POST    COMPANY,    of    Springfield,    111.,    ha 
chartered,    with    a    capital    stock    of    $30,000,    by    T.    M.    Lawrence,    T.    J. 
Noblett  and   B.   F.   Bliss,  of  Springfield.     The  company  proposes  to  manu- 
facture concrete  posts. 

THE  INDUSTRIAL  ELECTRIC  MANUFACTURING  COMPANY, 
of  Detroit,  Mich.,  has  been  incorporated  with  a  capital  stock  of  $3,000 
to  deal  in  electrical  devices.  The  incorporators  are:  F.  A.  Vollbrecht 
George  Towar  and  William  F.   Hoffman. 

THE  KING  LIGHT  COMPANY,  of  Peoria,  111.,  has  been  incorporated 
with  a  capital  stock  of  $125,000  to  manufacture  lighting  systems.  The 
incorporators  are:    E.   Sellz,  M.   M.  Lockwood  and  C.   B.  King,  of  Peoria 

THE    RAILWAY    SAFETY    DEVICE    COMPANY,    of    Marion, 
has  been  granted  a  charter  with  a  capital  stock  of  $25,000.     The  company 
proposes   to   manufacture  and   deal   in   derailer  automatic   switchlocks   and 
other   safety    devices    for    use    by    electric    and    steam    railroads.       I 
rectors  are:    B.  B.  Shively,  M.  C.  Shroderbeck,  M.   L.  Leapy  and  William 
Carroll. 

THE  RELIABLE  TROLLEY  RETRIEVER  COMPANY,  of  Flint, 
Mich.,  has  been  incorporated  with  a  capital  stock  of  $10,000  for  the  pur- 
pose  of  manufacturing  electrical   appliances. 

THE  ROLLER  ELECTRIC  COMPANY,  of  Anderson,  Ind.,  has  been 
incorporated  with  a  capital  stock  of  $10,000  to  manufacture  and  sell  elec- 
tric machinery  of  all  kinds.  The  directors  are  E.  C.  Toner,  R.  M.  Roller 
and  P.  H.  Branden. 

THE  ROYAL  DISPLAY  FIXTURE  COMPANY,  of  New  York. 
N.  Y.,  has  been  incorporated  by  Irving  O.  Wildey,  S.  S.  Ostertag  and 
Max  Rabinowitz,  45  Cedar  Street,  New  York.  The  company  is  capitalized 
at    $15,000    and    proposes    to    manufacture    fixtures,    chandeliers,    brackets, 


New  Incorporations 

EUREKA,  ILL.-The  Eureka  Tel.  Co.  has  been  incorporated  by 
M.  F.,  Clinton  F.  and  Carrie  M.  Melick.  The  company  is  capitalized 
at  $2,000,  and  proposes  to  do  a  general  telephone  and  electric  business. 

INDIANAPOLIS,  IND.-The  Universal  Trac.  Co.  has  been  in- 
corporated with  a  capital  stock  of  $50,000  by  Truman  B.  Funk,  William 
D.  Myers  and  James  E.  Kepperly. 

ST.  LOUIS,  MO.-The  Missouri  Pwr.  &  Service  Co.  has  been  granted 
a  charter  with  a  capital  stock  of  $2,000  for  the  purpose  of  acquiring, 
building  and  operating  plants  for  generating  power,  light,  heat,  etc.  The 
incorporators  are:    S.  D.  Cahle,  John  F.  Ryan  and  William  E.  Minor 

CINCINNATI,  OHIO.-The  Terminal  Construction  Co.  has  been  in- 
corporated with  a  capital  stock  of  $6,000,000  for  the  purpose  of  con- 
structing railroad  terminals,  electric-light  and  power  plants,  etc.  The  in- 
corporators are:  F.  B.  Enslow,  R.  M.  Baker,  J.  William  Hogan,  Jr.,  N.  H. 
Richardson  and  W.  R.  Fulton. 

BROKEN  BOW,  OKLA.-The  Broken  Bow  Lt.  &  Pwr.  Co.  has  been 
granted  a  charter  with  a  capital  stock  of  $5,000  by  H.  M.  Kirkpatrick, 
C.  E.  Baxter  and  A.  E.  Hart,  of  Idabel,  and  others. 

PORTLAND,  ORE.— The  Middle  West  Gas  &  El.  Co.  has  been  in- 
corporated with  a  capital  stock  of  $5,000,000  bv  Albert  A.  Jones,  T.  L. 
Croteau,  Albert  A.  Richards,  A.  B.  Farnham,  Clarence  G.  Trott,  T.  R. 
Griffin   and   C.    L.    Doane,   all   of   Portland. 

HARRISBURG,  PA.— Charters  have  been  granted  by  the  State  De- 
partment for  the  following  companies:  The  Arcadia  Lt,  Ht.  &  Pwr.  Co., 
of  Montgomery  Township;  Burnside  Lt..  lit.  &  Pwr.  Co.,  of  Burnside 
Borough;  Harvey  Lt.,  Ht.  &  Pwr.  Co.,  of  Burnship  Township,  and  Smith- 
port  Lt.,  Ht.  &  Pwr.  Co.,  of  Banks  Township.  Each  company  is  i  api 
talized  at  $5,000,  and  the  incorporators  are  L.  D.  Gardner.  W.  II.  \l. 
Quilken  and  S.  M.  Houston,  all  of  Glen  Campbell.  The  main  offii 
the  companies  will  be  located  at  Glen  Compbell. 

HARRISBURG,    PA.— Charters    have    been    granted    by    the    State    De- 
partment  to   nine   electric   companies    I  Northampton    County 
an,l  vicinity,  with  main  offices  in  Nazareth,  as   follows:     Huron,   Seminole, 
Tecumseh,  Iroquois,  Secaucus,  Seneca.  Powhatan,  On 
electric    companies.      Charters    have    also    been    granted    to    the    V\ 
Township  El.   Co.,  of  Philadelphia,  to  operate  in   Northampton   Township; 

io   il.r   Little  Lehigh   El.    Co.,   of   Philadelphia,    i 

Township,   and   to   the   Muncy    Creek   and    Clinton     I  p  El     Cos.,   of 

Montgomery,   to   operate  in    Lycoming    County.      Eacl  i     capita- 

lized at  $5,000. 

PITTSBURGH,    PA.— The     Yough     Hydro-Electric     I,,      has    been    in- 
corporated   with    a    capital    stock    of    $5,000    bv    U.    W.    Tinki 
burgh;   L.   C.   Lamb,  of  Knoxville,  and   <:     I     McConnell,  of   Millvale. 

W1I  KES-BARRE,  PA.— The  Tioga  El.  Lt.,  lit.  &  Pwr.  Co.  has  been 
incorporated  with  a  capital  stock  of  $5,000.  Edward  A.  Sweeney,  63 
South  Washington  Street,  Wilkes  Barre,  is  interi    ted   in   th,    , 

NASHVILLE,  TENN.— The  Nashville  Trac.  Co.  has  been 
by   Walter   O.    Parmer,   of   Nashville:    Russell    A.     Mger,   Henry    I  ed 

N.  Ilendrie  and  W.  Hewic  Muir.  of  Detroit.  Mich.  The  com- 
pany is  capitalized  at  $500,000  and  proposes  to  build  street  railways  and 
intcrurban  lines.     T.   M.   Steger,  of  Nashville,  is  counsel   fr,    | 


Trade  Publications 

PULLEYS. — An     advance     bulletin     No.     1A,     on     the     Keystone     split 
steel    pulleys    bears    the    imprint    of   Patterson,    Gottfried   &    Hunter,    215 
Mree;,    New    York,    who   handle    this  apparatus   for   the    Keystone 
Pulley  Company,  Oneida,   X.    Y. 

GLASSWARE.— The  Ifolophanc  Works  of  the  General  Electric 
Company  has  recently  issued  a  bulletin  entitled  "1913  Suggestions  in 
Illuminating  Glassware."  Some  seventy-five  additions  to  the  Fostoria 
lines   of  artistic  glassware  are  given. 

FANS. — The    Emerson    Electric    Manufacturing    Company,    2024 
ington    Avenue,   St.    Louis,    Mo.,    has   issued    its    1913   catalog   on   Emerson 
fan   motors   for  alternating  and   direct  current.     The  catalog  shows  many 
of  desk  and  ceiling    fans,   as  well   as  column    fans   and  Ventilators 
of  different  t\ 

ALUMINUM  FACTS  AND  FIGURES.— The  British  Aluminum  Com- 
pany, Limited,  109  Queen  Victoria  Street,  London,  E.  C,  England,  has 
distributed  an  attractive  little  pocket  book  of  thirty-two  pages,  in  leather 
binding,  briefly  describing  the  properties  of  aluminum  rods,  wire,  bar  and 
strip,  sheets,   strains,    tubes  and  sections. 

WOOD    PIPE. — An   attractive,    well-illustrated    ninety-four-page   catalog 

heing   sent   out   by   the   Washington   Pipe   &   Foundry  Company,   Tacoma, 

tells    the    story    of    its    wooden-stave    pipe,    its    value,    usefulness 

and  durability.     Tables  of  capacities  and  velocities,   showing  the   flow   of 

water  through  wooden-stave   pipe,  are  included. 

TWIST  DRILL  COMPANY'S  CALENDAR.— The  Cleveland  Twist 
Drill  Company,  Cleveland,  Ohio,  is  sending  out  an  attractive  calendar 
18  in.  long  by  11  in.  wide.  The  upper  half  of  each  month's  dates  con- 
tains an  advertising  talk  on  the  various  manufactures  of  this  company. 
The  last  four  pages  are  devoted  to  tables  and  shop  information. 

METER     AND     TRANSFORMERS.— A     broadsheet     which     illustrates 

1  in  Products"  (meters  and  transformers),  to  be  tacked  up  on  a 
wall,  has  been  issued  by  the  Duncan  Electric  Manufacturing  Company 
of  Lafayette,  Ind.  The  sheet  contains  thirty-one  pictures.  The  com- 
pany also  calls  attention  to  the  cupped  diamond  bearing  and  other 
features  of  its  Model  R  meter  for  switchboard  service. 

WIRING  SPECIALTIES.  The  1913  catalog  of  Paiste  Pipe  Taplets 
has  been  issued  by  the  IT.  T.  Paiste  Company,  Philadelphia,  Pa.  These 
taplets  are  a  series  of  standard  iron  fittings  which  arc  used  in  connection 
with  wiring  in  iron  conduit  and  which  provide  convenient  openings  in 
such  work  for  lamp  outlets,  for  branches  or  for  pulling  in  the  wires. 
Bulletin  No.  85,  issued  by  this  company,  deals  with  the  new  Paiste  in- 
terchangeable  socket. 

"THE  HOUSE  ELECTRICAL."— In  line  with  the  newer  note  in 
publicity  methods — that  of  educating  the  consumer — the  Pettingell-An- 
drews  Company,  Boston,  Mass.,  has  recently  brought  out  a  very  creditable 
book  entitled  "The  House  Electrical,"  with  a  sub-title  "Being  a  Brief 
Description  of  the  Ideal  Home  and  How  to  Plan  and  Equip  It."  Its 
author  is  Mr.  Carroll  Westall,  manager  of  publicity  for  the  Pcttingell- 
Andrews  Company.  The  book  is  6  in.  by  9  in.,  is  well  printed,  beauti- 
fully illustrated,  and  its  contents  are  thoroughly  readable.  It  is  bound 
in   heavy   boards   and    has   an   attractive   front  cover. 


Business  Notes 


I  HI      ROYAL    ELECTRIC    COMPANY    has    moved    its    Philadelphia 

office    and    repair    shop    from    30    South    Sixteenth    Street    to    217    North 

'ii  eet 

Till-:  GENERAL  PIPE,  ccntly 

incorporated   for  manufacturing  piping  materials,  including  bends,  welded 

.     Van    Stone    joints.     . 
headquarters   at   3020    Liberty    Street.    Pittsburgh.    Pa.      The   perse: 
the    company    includes    Mr.    James    W.    I'renter,    formerly    with    tl 

turing  Company,   who   will   act  as   general  manager   of  sales;    Mr. 
W.    1..    Tames  and   Mr.   Walter   C.    McMinn,  both      i    Hi   m  were  also  for- 
merly associated  with  the  Best  company,  Mr.  James  as  erecting  engineer 
McMinn  as  shop  superintendent. 

NDARD      UNDERGROUND  iMPANY      OF 

:>.,    has   established   new   branch    office!  I,    Que., 

The  Montreal  office,  which  will  handli 
and  eastern  Ontario  business,  is  in  charge  of  Mr.   R.  G.   Harris,   formerly 
with    the   general    offices   of   the 

1  .  but  more  recc  office  of  tnai 

company.      The    Winnipeg   office    will 
a    portion    of   the 

B.    S.    Stewart  has  charge  of  :  some 

time   in   the   Chicago   office.      The   general   offii 

cnilton,    Ont.,    will    handle   all  central   and    northern 

Ontario.  Mr.  W.  II.  Marsh,  sales  manager  and  secretary  of  the  com- 
pany, has  direct  charge  of  this  offict  -ion  of 
the  various  branch  offices.  British  Columbia.  Alaska  and  the  Yukon 
territory   will    be   hand!                                                            nice   of   the   company. 

.mlled    by    the 
iient  to  secure  prompt 
service    for    customers    in    those    districts    until    the    volume    of    business 
i in^    separate  offices. 
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UNITED  STATES   PATENTS   ISSUED  JAN.   7,    1913 
1,049,333.     PRIMARY    BATTERY;    Edward    C.    Brice,    Mansfield,    Ark. 

App.   filed   April  24,    1912.     Carbon-cup  electrode  with  porous  cup  for 

electrolyte. 
1,049,347.     PRIMARY    BATTERY;    George    S.    Engle,    Providence,    R.    I. 

App.  filed  April  10,  1909.     Partitioned  zinc-cup  electrode. 
1,049.354.     JEWEL  MOUNTING;    William   Godber,   South   Orange,   N.   J. 

App.  fifed  March  4,  1907.     Upper  and  lower  jewels  bear  on  steel  ball. 
1,049.359.      ELECTRIC    TOASTER;    Frank    Erne    Hewitt,    Toronto,    Can- 
ada.     App.   filed   Feb.    24,    1912.      Vertical   toaster   has   pivoted   bread 

holder. 
1,049,362.     FUSE    HOUSING;    Duncan    C.    Hooker,    Farmington,    Conn. 

App.   filed  April   2,    1912.      Housing  includes   insulator   for  supporting 

fuse. 

1.049.365.  MERCURY  METER;  Dugald  C.  Jackson,  Boston,  Mass. 
App.  filed  Aug.  5,   1907.     Transformer  has  adjustable  leakage  gap. 

1.049.366.  PROTECTING  DEVICE  FOR  ELECTRIC  CIRCUITS;  Ray 
P.  lackson,  Edgewood  Park,  Pa.  App.  filed  March  13,  1911.  Fusible 
material    in   electrodes   melts   and   short-circuits   gaps. 

1  049,367.  SYSTEM  OF  ELECTRIC-MOTOR  CONTROL;  Henry  D. 
James,  Pittsburgh,  Pa.  App.  filed  April  10,  1908.  Starting  resist- 
ance is  controlled  by  weakened  core  member. 

1.049.370.  SAFETY  FUSE;  Louis  Kovacs,  Chicago.  111.  App.  filed  Oct. 
30,  1911.     Plug  lengths  proportional  to  critical  current  strength. 

1.049.371.  CUT-OUT  SWITCH;  Louis  Kovacs,  Chicago,  111.  App.  filed 
Oct.  30,  1911.      Fuse  cartridge  forms  switch  blade. 

1,049,375.  TUNCTION  BOX  FOR  ELECTRICAL  CONDUITS-  Ernest 
R.  Le  Manquais,  Fairoaks,  Pa.  App.  filed  April  26,  1911.  Conduits 
telescope  into  box. 

1,049,377.  SYSTEM  OF  ELECTRIC-MOTOR  CONTROL;  Harry  A. 
Lewis,  Norristown,  Pa.  App.  filed  May  22,  1911.  Movable  finger 
engages  adjustable  drum  contacts. 

1,049.403.  METER  SWITCH;  Maurice  C.  Rypinski,  Pittsburgh,  Pa. 
App.  filed  Jan.  10,  190S.  Multiple-contact  switch  with  preventive 
adjustments. 

1  049  404.  ELECTRICAL  TERMINAL;  Yasudiro  Sakai,  East  Pitts- 
burgh, Pa.  App.  filed  Ian.  7,  1911.  Insulating  bushing  with  clamp- 
ing  casing. 


e,  N.  Y. 


1,049,365. — Mercury  Meter. 

1,049,405.     INSULATOR;    Ferdinand    Schaub,    Jersey    City,    N.    J.      App. 

filed  July  9,  1908.     Two-part  knob  with  straight  and  annular  grooves. 
1,049,415.     ELECTRICAL  OPERATING  DEVICE;   Richard  Van  R.  Sill, 

Newark,    N.    J.      App.    filed    March    12,    1909.      Rudder   steering   head 

controlled  by  sectionally  wound  motor. 
I,049,4o0.     CONTROLLER  FOR   ELECTRIC  MOTORS;  John  Desmond, 

Chicago,  111.     App.  filed  Dec.   13,   1909.     Adjustable  contact  arms. 
1,049,484.     ELECTRIC-CURRENT     REGULATOR;     William     G,    Hous- 

keeper,   Philadelphia,   Pa.     App.   filed  Feb.   21,    1911.     Combination   of 

series  transformers  of  different   ratios. 
1,049.488.     ELECTRICAL  HEATING   DEVICE;   George  A.   Hughes  and 

Trevor    M.    Caven,    Chicago,    III.      App.    filed   June    11,    1910.      Inter- 
changeable  connection   of   resistors. 
1,049,499.     RECEIVER;   Oscar  M.   Leich,  Genoa,   111.     App.   filed   March 

15,    1910.     Construction. 
1049.506.      \LTERNATING-CURRENT   INDUCTION   MOTOR;    Burton 

McCollum,  Washington,  D.  C.    App.  filed  March  18,  1912.    Secondary 

contains   cobalt   resistors. 

1.049.516.  ELECTRICAL  THERMOSTAT;  Max  Nemmert  and  George 
Schnabel,  Hamilton,  Ontario,  Canada.  App.  filed  Nov.  24,  1911. 
Dumb-bell  glass  tube  containing  mercury. 

1.049.517.  ELECTRIC  COOKER;  Will  Nichols  and  Charles  V.  Uzzell, 
Denver,  Col.  App.  filed  Feb.  19,  1912.  Fireless  cooker  with  double 
air  space. 

1,049.522.  ELECTRIC  GAS  LIGHTER;  Tohn  Y.  Parke,  Philadelphia. 
Pa.     App.  filed  April  6,   1912.     Mechanism  for  producing  spark. 

1,049,526.  DESK  TELEPHONE  APPARATUS;  Niels  Pedersen..  Genoa, 
111.     App.  filed  June  4,  1909.     Switch  hook  with  base  contacts. 

1,049,537.  SELECTOR;  Harry  O.  Rugh,  Sandwich.  111.  App.  filed  Feb. 
15,   1910.     Notched  contact  wheel  actuated  by   magnets. 

1,049,558.  BLOCK-SIGNAL  AND  TRAIN-CONTROL  SYSTEM;  Jas- 
per Blackburn,  Kirkwood,  Mo.  App.  filed  Sept.  21,  1908.  Motor 
moves  semaphore  to  non-signaling  position. 

1,049,562.  LAMP  SOCKET  AND  SWITCH  DEVICE;  Charles  G.  Bur- 
ton, Peru,  Ind.  App.  filed  Aug.  7,  1911.  Switch  operated  by  rotat- 
ing lamp  and  shade. 

1,049,568.  CHRONOMETER-CONTROLLED  SIGNALING  DEVICE 
FOR  TELEPHONE-EXCHANGE  SYSTEMS;  Irving  D.  Fellows, 
Syracuse,  N.  Y.  App.  filed  Feb.  25,  1911.  Branch  circuit  including 
clock-setting  mechanism.  » 

1,049,576.  TROLLEY  SUPPORT;  William  Hadden,  Crafton,  Pa.  App. 
filed  March   14,   1911.     Wheel  mounted  on  bow-spring  harp. 


1409,586.     AUTOMATIC  FIRE  ALARM;  Frank  Koup,   Syra 
App.   filed  June   19,    1912.      Fusible  contact-closing  device. 

1049  624.     MEANS    FOR    JOINING    ELECTRODES;    Edouard    Viertel, 
'      Treptow    near   Berlin,  and   Hermann   Viertel,    Lichtenberg,    near   Ber- 
lin,  Germany.      App.    filed   March  21,    1912.     Threaded-nipple   internal    ( 
connection. 

1049  636.     ELECTRIC-CIRCUIT  CONTROLLER;  Harry  M.    Abernethy, 
'      Cleveland,  Ohio.     App.  filed  May  25,   1908.     Drum  contact  strips  held 
by  dovetailing. 

1  049  657.  TROLLEY-POLE  CLAMP;  Leslie  G.  Bowen,  Kansas  City, 
Mo      App.  filed  June  2,  1911.     Clamp  socket  with  locking  jaws. 

1  049  686.  AUTOMATIC  SWITCH  MECHANISM  FOR  ELECTRIC 
LOCOMOTIVES:  Robert  R.  Dunlop,  Columbus,  Ohio.  App.  filed 
July  6,    1911.     Interlocking  circuits  for  multiple-voltage  trolley. 

1  049,687.  FLAME  ARC  LAMP;  Henry  G.  Dyer,  Collingswood,  N.  J. 
App.  filed  Jan.  12,  1912.  Lower  electrode  is  hollow  and  connects 
with  regenerative  duct. 

1049  703.     INDUCTION     MOTOR;     Alexander     M.     Gray,     Milwaukee, 
'      Wis.      App.    filed    Feb.    28,    1910.      Centrifugal    means    for   connecting 
short-circuit   ring. 

1  049  70S.  AUTOMATIC  ELECTRIC  CUT-OUT;  Josef  Henrik  Hall- 
berg,  New  York,  N.  Y.  App.  filed  July  27,  1911.  Equivalent  re- 
sistance automatically  replaces  burned-out  lamp. 

1,049  750.  ELECTRIC  HEATING  STOVE;  Albert  E.  Mastin,  Sacra- 
mento, Cal.  App.  filed  Feb.  19,  1912.  Electric  heater  elements  in 
lower  compartments. 

1049  759       ELECTROTHERAPEUTIC    APPLIANCE;    William    B.    Oli- 
'      ver,    Collingswood,   N.   J.     App.    filed  July   8,    1908.      Massage   device 
with    contact    rollers. 

1049  771.  CONDUIT  FOR  ELECTRICAL  CONDUCTORS;  Frank  D. 
Saylor,  Pittsburgh,  Pa.  App.  filed  Feb.  26,  1910.  Armoring  tube 
with   spiral   strips    filled    with    plastic   material. 

1049  775  APPARATUS  FOR  PRODUCING  ELECTRICAL  DIS- 
CHARGES; Russell  Spaulding,  Chicago,  111.  App.  filed  April  28, 
1910;  renewed  Sept.  19,  1912.  High-tension  electrodes  and  motor 
blower. 

1,049,786.  INCANDESCENT  LAMP;  Ezechiel  Weintraub,  Lynn,  Mass. 
App.  filed  Oct.  2,  1908.  Combination  mercury-vapor  and  incandes- 
cent  lamp. 

1  049,920  ELECTRIC  METAL-WORKING  APPARATUS;  Adolph  F. 
Rietzel,  Westerly,  R.  I.  App.  filed  July  10,  1909.  Arrangement  of 
contact   clamps   between   heavy   bus   conductors. 

1049  957      FRICTION     CLUTCH;     Alonzo    W.     Whitcomb,    Worcester, 
'      Mass.     App.  filed  June  2,  1911.     Electromagnet  expands  beveled  fric- 
tion   wheels. 

1049  961.  BATTERY;  Robert  C.  Wood,  New  York,  N.  Y.  App.  filed 
May    10,    1912.      Apertured    pan    with    oxide    forms    negative    element. 

1049  962.     SYSTEM    OF    ELECTRICAL   SUPPLY:    William    C.    Wood- 
'      land,    Warren,   Ohio.      App.  filed   Dec.   6,    1911.      Primary  and   second- 
ary   reactances   in   transformer   circuits. 

1,049,975.     ELECTRIC    SWITCH;    Frederic    Barr,    New    York,    N.    Y. 

App.    filed   Feb.    18,    1911.      Receptacle   switch   with    contact   segments. 
1049,976.     ELECTRIC     SWITCH;     Frederic     Barr,    New    York,     N.     Y 

App.    filed    March    27,    1911.-     Switch    lever    operates    through    curved 

slot  in  shell. 

1.049.977.  ELECTRIC    SWITCH;     Frederic    Ba 
App.   filed   July   1,    1912.      Cam   and   spring-ar 

1.049.978.  ELECTRIC     SWITCH;     Frederic     Ba 
App.  filed  July  12,  1912.     Pull  switch  for  wa..  use. 

1  049  979      ELECTRIC     FURNACE     MEMBER     AND     PROCESS     OF 

'       MAKING    IT;     Frederick    M.    Becket,    Niagara    Falls,    N.    Y.      App. 

filed    Oct.    12,    1911.      Carbon    electrode   coated    with    ferro-tungsten. 

1,050,000.  TROLLEY-CONTACT  SIGNAL  OR  SWITCH  SYSTEM; 
Troy  Cope,  New  Waterford,  Ohio.  App.  filed  Oct.  18,  1910.  Trol- 
ley  side-contact   control   relays. 

1,050,002.  ELECTRIC  IGNITING  DEVICE  FOR  EXPLOSIVE  EN- 
GINES- Edward  P.  Cowles,  Sparta,  Mich.  App.  filed  May  12,  1902. 
Magneto   with   field   built   into   flywheel. 

1050  004.  IMPLEMENT  FOR  INSTALLING  AND  REPAIRING 
ELECTRIC  CONDUCTORS;  Jeremiah  Cronin,  Wapakoneta,  Ohio. 
App.  filed  May  13,  1912.  Insulator  socket  device  for  handling  live 
conductors. 

1,050,019.  ELECTRODE;  Joseph  L.  R.  Hayden,  Schenectady,  NY. 
Original  application  filed  Tuly  9,  1910;  divided  and  this  applica- 
tion filed  May  1,  1912.  Calcium  titano-fluonde  is  light-giving  ele- 
ment. 

1050  020.  ELECTRIC-LAMP-SUPPORTING  MEANS;  Reinhold  Her- 
man Crafton,  Pa.  Original  application  filed  Jan.  8,  1909;  divided 
and  this  application  filed  July  27,  1909.  Conductors  retrieved  by 
insulated     reel. 

1050  021.  ELECTRIC  SWITCH;  Edward  M.  Hewlett  and  Charles  C. 
Badeau,  Schenectady,  N.  Y.  App.  filed  Nov.  12,  1900.  Pull-rod 
mechanism   for  operating   oil   switch. 

1,050,068.  LAMP-CORD  ADJUSTER;  Frederick  C.  Mezger,  Gatun, 
Canal  Zone.  App.  filed  May  13,  1912.  Double  reels  with  friction 
mounting. 

1,050  072.  ARC  LAMP;  Waldemar  Ruhling,  Berlin,  Germany.  App. 
filed  May   11,    1911.      Insulating  flux   renders  slag  volatile. 

1,050,081.  LINE-DROP  COMPENSATOR;  John  Pearson,  Somerset, 
Wis.  App.  filed  Oct.  10,  1907.  Phase  transformer  has  rotatable  ad- 
justment. 

1050,082  METHOD  OF  LINE-DROP  COMPENSATION;  John  Pear- 
son, Somerset,  Wis.  App.  filed  July  22.  1910.  Voltage  and  cur- 
rent circuits  combined  to  produce   regulating  circuit. 

1,050,085.  ELECTRICALLY  DRIVEN  MACHINE  FOR  TILLING 
THE  GROUND;  Wilhelm  Wortman,  Mayence,  Germany.  App.  filed 
July   IS.    1912.      Gathering  reel  for  cable  and  movable  tool  frame. 


New    York,    N.    Y. 
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Electricity   and  The  mildest  winter  season  within  man's 

the  Ice  Crop  memory  for  many  decades,  which  has 

fairly  turned  New  York  into  a  winter 
resort,  will  not  prove  itself  an  unmixed  blessing  if  the 
next  three  months  are  like  the  last.  What  the  ultimate 
consumer  is  now  saving  in  fuel  he  will  be  likely  next 
summer  to  expend  for  ice,  and  it  may  not  buy  a  great  deal 
of  ice  at  that.  Fortunate  will  be  the  community  which 
draws  its  supply,  not  from  natural  sources,  but  from  the 
producers  of  the  artificial  brand.  Even  if  a  normal  crop 
of  natural  ice  is  secured  as  the  result  of  a  few  weeks  of 
real  winter,  the  work  of  harvesting  it  is  likely  to  create  an 
exceptional  demand  for  labor,  with  attendant  increase  in 
cost.  Next  summer's  ice  market  promises,  at  the  present 
time,  to  be  a  fairly  stiff  one,  and  the  outlook  is  encour- 
aging for  the  central-station  managers  who  have  gone  into 
the  artificial-ice  business  as  a  profitable  side  line. 


Electric  Starting 
Motors  for 
Gasoline  Cars 


While  the  automobile  shows  held  in 
New  York  City  during  the  past  two 
weeks  were  lamentably  lacking  in  ex- 
hibits- of  electric  pleasure  and  commercial  vehicles,  there 
was  evidence  on  all  sides  of  the  great  changes  which  have 
taken  place  during  the  past  year  in  the  gasoline  engine 
starter  field.  Indeed,  among  the  really  big  things  of  the 
year  in  the  gasoline  automobile  field  are  the  electric-lighting 
and  engine-starting  systems  which  have  been  evolved. 
Last  season  the  explosive-gas  type  of  self-starter  predomi- 
nated, but  this  year  the  electric  type  of  engine  starter 
occupies  the  premier  position.  About  70  per  cent  of  the 
gasoline  vehicles  which  are  using  starters  at  all  are  fitted 
with  electric  starters,  and  while  previously  such  refinements 
were  only  to  be  found  on  expensive  cars,  this  year  wit- 
nesses their  introduction  on  cars  of  all  classes.  Three 
types  of  electric  lighting  and  starting  systems  are  to  be 
had — the  single-unit  system,  comprising  a  motor-generator 
set;  the  double-unit  system,  consisting  of  a  separate  gen- 
erator and  a  separate  motor  for  starting  or  a  motor-gen- 
erator set  and  a  magneto,  and  the  three-unit  system,  made 
up  of  an  individual  generator,  cranking  motor  and 
magneto.  A  storage  battery  is  of  course  necessary  -for  all 
three  systems.  Where  a  motor-generator  set  is  employed, 
the  unit  is  in  positive  engagement  with  the  engine  and 
rotates  when  the  latter  is  in  motion.  On  the  other  hand, 
the  cranking  motor,  where  such  is  used,  is  only  in  engage- 
ment with  the  engine  when  it  is  desired  to  start,  and  when 
the  engine  is  running  under  its  own  power  the  cranking 
motor  is  at  rest.  The  voltages  used  in  electric  cranking 
and  lighting  systems  range  from  6  to  24  volts.  Certainly 
the  advent  of  any  system  which  by  the  touch  of  a  switch 
will  automatically  start  an  engine  and  do  away  with  the 
laborious  process  of  cranking  would  be  received  with  wide 


open  arms  by  users  of  gasoline  machines.  Having  found 
the  electric  lighting  and  starting  system  reliable  and  con- 
venient, it  may  be  that  users  of  gasoline  cars  will  eventually 
find  electric  cars  to  be  more  so. 


High-Speed 
Alternators 


At  the  last  meeting  of  the  American  In- 
stitute of  Electrical  Engineers,  reported 
elsewhere  in  this  issue,  an  interesting 
paper  on  turbo-alternator  design  was  read  by  Mr.  B.  G. 
Lamme,  who  has  ha'1  much  experience  with  that  type  of  ma- 
chine. The  paper  points  out  that  the  trend  of  design  in  recent 
years  has  been  to  increase  the  output  of  turbo-alternators 
lor  central-station  service,  and  thus  greatly  to  Increase  the 
intensity  of  heat  generation  per  unit  of  volume,  or  per  unit 
of  surface,  in  these  machines.  This  has  called  for  a  corre- 
sponding intensity  of  cooling  action.  Very  powerful  forced 
ventilation  is  now  needed  in  order  to  keep  down  maximum 
working  temperatures.  The  paper  is,  moreover,  a  plea  for 
the  use  of  mica  as  the  insulating  substance  in  the  windings 
of  such  machines,  in  order  to  increase  the  safe  range  of 
working  temperatures.  This  increase  in  acceptable  tempera- 
ture range  is,  indeed,  not  a  mere  incidental  advantage ;  it  is 
an  inevitable  necessity,  without  which  further  progress  in 
turbo-generator  design  would  soon  be  halted. 


Optimism  for 
the  Industry 


"I  have  learned  to  be  an  optimist  con- 
cerning anything  electrical,"  was  the 
inspiring  statement  of  a  prominent 
central-station  official  in  a  recent  address  before  an 
audience  made  up  chiefly  of  the  younger  employees  of  a 
neighboring  utility  company.  The  remark  was  occasioned 
by  some  doubts  the  speaker  had  himself  expressed  concern- 
ing  an  electrical  process  whose  usefulness  is  still  in  ques- 
tion, although  its  possibilities  seem  enormous.  Unable  to 
satisfy  himself  of  the  finality  of  the  claims  made  either  pro 
or  con  by  scientific  advocates  and  skeptics,  and  yet  d< 
mined  to  prove  the  truth  to  his  own  mind,  the  official  has 
set  up  experimental  apparatus  and  is  going  after  his  own 
results,  animated  by  the  professional  optimism  best  de- 
scribed in  his  own  words.  As  the  electrical  industry 
becomes  more  and  more  conventionalized,  there  is  increas- 
ing need  for  such  broad  catholicity  of  view  and  liberal 
attitude  of  mind,  which  are  ready  to  consider  the  possi- 
bilities of  even  the  unproven.  It  must  not  be  forgotten 
that  the  mighty  energy-transmission  schemes  of  to-day  are 
but  exaggerations  of  the  feeble  electromagnetic  effects 
first  discovered  by  Henry,  and  that  the  triumphant  con- 
quest of  the  electric  motor  in  every  branch  of  modern 
industry  exemplifies  simply  a  concrete  optimism  that  was 
not  discouraged  by  the  ineffectiveness  of  the  original  means 
at  hand.  So  many  times  has  the  electrical  industry  seen 
barely  hopeful  phenomena  developed  into  great  commercial 
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successes  that  an  age  which  has  produced  the  wonderful 
development  of  the  past  few  years  can  well  afford  to  be 
optimistic  in  withholding  too  quick  judgment  on  electrical 
futurities  that  now  seem  open  to  controversy. 


Central  Georgia  Transmission  Plant 

One  of  the  interesting  features  of  the  practice  of  the 
last  few  years  in  energy  transmission  is  the  tendency  to 
separate  the  generating  and  distributing  interests  of  the 
same  plant,  so  that  the  energy  supply  is  sold  at  wholesale 
from  the  generating  plant  to  distribution  companies,  which 
assume  the  burden  of  finding  and  developing  the  market 
and  bringing  the  electricity  to  it.  Whether  this  is  likely  to 
be  a  growing  tendency  or  simply  represents  a  phase  of  the 
general  development  of  transmission  one  can  hardly  say, 
but  the  tendency  certainly  has  resulted  in  the  building  of 
a  number  of  transmission  lines  which  might  not  have  been 
undertaken  so  promptly  had  the  original  organization,  busy 
with  the  development  of  hydraulic  privileges,  been  relied 
upon  to  carry  through  the  whole  process.  The  Central 
Georgia  Transmission  Company,  whose  system  is  described 
elsewhere  in  our  columns,  is  an  organization  for  the  sale 
of  energy  over  a  considerable  territory  in  middle  Georgia 
contiguous  to  the  region  already  supplied  with  energy  by 
the  Central  Georgia  Power  Company,  from  which  the  trans- 
mission company  buys  its  energy  on  a  long-term  contract. 
The  transmission  lines  connect  Atlanta,  Hampton  and  Mon- 
ticello  with  the  system  of  the  generating  company,  and  sub- 
stations in  each  place  take  care  of  the  local  distribution. 
Energy  is  transmitted  at  66,000  volts  and  delivered  to  cus- 
tomers at  11,000  or  2300  volts.  The  conductors  form- 
ing each  circuit  are  on  a  single  side  of  the  pole,  but  not 
directly  over  each  other,  being  slightly  staggered  to  lessen 
the  possibility  of  contacts  due  to  a  heavy  load  of  sleet.  It 
is  a  simple  precaution  to  take,  although  it  strikes  one  as 
practically  quite  unnecessary  with  so  conservative  a  span- 
length  as  that  here  used,  about  550  ft. 

Each  tower  carries  two  stranded  steel  cables  grounded 
at  each  pole  for  protection  against  lightning,  which  is  con- 
siderably to  be  feared  in  this  particular  territory.  The 
transmission  circuits  themselves  are  of  No.  o  equivalent- 
stranded  aluminum.  Two  miles  of  the  main  circuit  pass 
through  the  suburbs  of  Atlanta,  running  along  the  curb 
line  of  the  street,  and  here,  of  course,  it  became  necessary 
to  occupy  less  ground  area  and  thereby  to  reduce  the 
tower  to  what  is  really  a  carefully  designed  square  latticed 
pole,  which  carries  the  conductors  in  precisely  the  same 
way  as  the  other  towers  but  on  a  slightly  shorter  span, 
some  425  ft.  on  the  average. 

Another  interesting  part  of  the  system  is  a  large  switch- 
ing tower  near  the  Hampton  substation.  This  is  a  latticed 
steel  structure  supporting  in  the  free  open  air  the  group  of 
long  switches  for  sectionalizing  and  interconnecting  the 
lines  at  this  particular  point.  In  some  of  the  Pacific  Coast 
plants  the  open-air  switching  system  has  been  used  very 
successfully,  and  not  uncommonly  it  forms  an  addition  to 
power  houses  and  substations,  but  its  use  in  Eastern  plants 
has  been  somewhat  limited,  so  that  this  Southern  example 
is  rather  a  striking  one. 


The  main  substation  at  Atlanta  is  of  about  9000-kw 
rating,  and  is  equipped  with  a  complete  feeder  system  with 
duplicate  low-tension  buses  supplying  energy  to  feeders  at 
11,000  volts.  The  whole  system  is  worked  by  electrically 
operated  switches  from  a  switchboard  on  the  main  floor  of 
the  substation,  the  current  for  the  purpose  being  derived 
from  a  storage  battery  charged  by  means  of  a  rectifier 
from  the  alternating-current  circuits.  Each  of  the  other 
two  substations  is  of  900-kw  rating,  the  one  in  Monticello 
being  supplied  with  energy  from  one  pole  line  carrying  a 
single  66,000-volt  circuit.  Altogether  the  system  is  a  capi- 
tal example  of  recent  tendencies  in  both  line  construction 
and  operation. 


Joint  Recommendations  of  A.  S.  M.  E.  and  A.  I.  E.  E. 
Committees   " 

The  recent  announcement  of  certain  recommendations  of 
joint  committees  from  the  American  Society  of  Mechanical 
Engineers  and  the  American  Institute  of  Electrical  Engi- 
neers is  interesting  not  only  for  the  significance  of  a  joint 
society  action  but  also  for  the  significance  of  the  recom- 
mendations themselves.  It  is  noteworthy  that  this  is  the 
first  piece  of  joint  standards  committee  work  undertaken, 
so  far  as  we  have  information,  between  sister  engineering 
societies  in  the  United  States,  and  why  we  should  have  had 
to  wait  so  long  for  it  is  hard  to  perceive.  The  mechanical 
and  electrical  engineers  have  much  in  common.  It  would 
seem  that  in  the  future  they  will  have  much  more  in 
common.  In  fact,  it  would  seem  that  twenty  years  hence 
there  will  be  no  line  of  demarcation  left  between  an  elec- 
trical and  a  mechanical  engineer,  except  in  regard  to  the 
specialty  he  may  happen  to  be  engaged  in.  Mechanical 
engineers  will  be  so  surrounded  with  electrical  apparatus, 
and  electrical  engineers  so  surrounded  with  mechanical 
apparatus,  that  their  experience  will  necessarily  merge. 

It  is  to  be  hoped  that  in  the  broad  interests  of  engineering 
there  may  be  a  continuance  of  the  joint  action  and  co- 
operation of  standards  committees  of  the  two  societies 
concerned.  Indeed,  it  is  desirable  that  the  movement  should 
go  further.  The  four  great  national  engineering  societies 
are  the  civil,  the  mechanical,  the  electrical  and  the  mining, 
not  to  mention  more  recent  societies  in  collateral  branches. 
So  closely  are  the  technical  interests  of  these  groups  inter- 
woven that  there  should  manifestly  be  standards  committees 
permanently  appointed  by  each  for  itself,  with  the  under- 
standing that  joint  sessions  of  two  or  more  of  these  shall 
be  convened  by  mutual  direct  invitation  whenever  desirable. 
In  this  way,  each  society's  standards  committee  might  meet 
independently,  say,  once  a  month,  but  they  might  meet 
conjointly,  say,  twice  a  year.  The  joint  actions  would,  of 
course,  be  subject  to  the  approval  of  the  respective  govern- 
ing boards.  This  simple  arrangement  would  not  only  serve 
to  cement  harmonious  co-operation  but  also  would  facilitate 
much  needed  standardization  in  overlapping  fields. 

In  regard  to  the  recommendations  themselves  it  is  good 
to  see  how  simple  they  are  and  how  much  complexity  they 
would  eliminate  if  adopted.  As  long  as  electric  generators 
were  constructed  either  belt-driven  or  on  separate  bearings 
their  efficiency  could  be  determined  independently  of  that 
.of   their   prime   movers.      Even   when   the   generator   was 
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directly  connected  and  not  mounted  on  separate  bearings, 
but  so  as  to  be  capable  of  independent  operation,  the  same 
procedure  could  be  followed  with  some  stretch  qf  imagina- 
tion, but  when  the  prime  mover  and  the  generator  are 
incorporated  into  a  single  structure  so  closely  as  they  are 
to-day  in  turbo-generator  steam  units  it  becomes  necessary 
to  test  them  as  single  machines  taking  in  power  in  steam 
and  giving  it  out  in  electricity.  It  then  becomes  a  mirth- 
provoking  spectacle  to  find  the  engineers  testing  the  ma- 
chine by  measuring  the  power  input  in  boiler-horse-power 
or  in  thermal  units  per  hour  and  the  power  output  in  watts 
or  kilowatts.  Clearly,  the  power  should  be  measured  in 
one  and  the  same  unit  at  both  input  and  output.  While  it 
would  be  perfectly  feasible  to  measure  and  state  the  power 
output  in  terms  of  heat,  to  match  the  input  custom,  yet  the 
process  would  be  cumbersome  and  unsatisfactory. 

On  the  other  hand,  the  watt  is  a  unit  of  power  of  any 
type — thermal,  mechanical,  chemical  or  electric — and  it  is 
a  simple  matter  to  express  the  thermal  input  in  watts  or 
myriawatts.  As  Mr.  H.  G.  Stott  pointed  out  in  his  paper 
last  year,  it  happens  that  the  boiler-horse-power  is  so  nearly 
equal  to  the  myriawatt,  or  ten  kilowatts,  that  the  difference 
in  likely  to  appear  only  in  careful  measurements.  The 
mechanical  engineer  can  surely  find  no  objection  to  the 
name  of  James  Watt  as  a  unit,  and  the  prefix  "myria" 
belongs  to  the  established  international  system  of  units,  as. 
for  instance,  in  the  myriammeter.  In  fact,  the  English 
word  "myriad"  has  two  meanings,  namely,  a  very  large 
number  and  ten  thousand.  We  hope,  therefore,  that  the 
proposals  of  the  joint  committees  will  find  favor  and  adop- 
tion among  engineers  generally,  whether  mechanical  or 
electrical,  and  that  the  watt,  in  any  of  its  decimal  multiples, 
will  come  into  general  use  for  power  measurements. 


Peat  as  a  Source  of  Electrical  Energy 

As  our  readers  are  well  aware,  within  the  last  few  years 
many  experiments  have  been  made,  both  here  and  abroad, 
with  peat  used  as  a  practical  fuel.  Most  of  the  work  has 
been  profitless  so  far  as  this  country  is  concerned,  but 
reports  from  various  parts  of  the  European  Continent  have 
shown  occasional  successes  notable  enough  to  be  somewhat 
encouraging.  One  of  our  foreign  contemporaries  has  been 
publishing  of  late  an  important  series  of  papers,  abstracted 
in  our  Digest,  concerning  the  practical  application  of  peat 
as  fuel.  As  is  well  known,  peat  is,  so  to  speak,  the  product 
of  a  very  early  stage  of  coal  development,  the  beginning 
of  the  systematic  carbonization  of  vegetable  material  which 
under  possibly  different  conditions  might  in  time  result  in 
coal.  So  far  as  the  composition  goes,  peat  may  be  regarded 
as  having  a  crude  resemblance  to  lignite.  The  latter  carries 
less  moisture,  less  volatile  matter  and  more  fixed  carbon, 
peat  running  to  something  like  50  per  cent  volatile  matter 
and  20  to  25  per  cent  fixed  carbon  with  about  an  equal  per- 
centage of  moisture  when  thoroughly  dried.  However, 
peat  is  very  widely  distributed  and  not  at  all  bad  fuel  under 
favorable  circumstances,  to  wit.  when  it  can  be  dug  cheaply 
and  used  on  the  spot.  It  is  essentially  a  fuel  of  the  moors 
and  bogs,  carrying  at  least  50  per  cent  of  moisture,  and 
generally  much  more  when  dug,  and  requiring  to  be  freed 
from  most  of  this  by  artificial  drying  or  exposure  to  air. 


The  German  experiments  referred  to  have  been  carried 
out  on  a  comparatively  large  scale  in  the  East  Friesland 
district  under  government  supervision,  and  have  resulted 
in  the  operation  of  a  transmission  plant  of  considerable  out- 
put distributing  energy  over  a  network  of  wide  extent  and 
serving  an  extremely  useful  purpose  quite  aside  from  the 
demonstrational  importance  of  its  use  of  peat  as  a  fuel. 
The  district  is  very  rich  in  peat,  the  deposits  being  of 
rather  good  quality.  In  fact,  even  at  a  large  increase  over 
the  present  demand  for  energy  in  the  territory  reached 
there  is  certainly  a  supply  of  peat  sufficient  to  last  for 
centuries.  The  plant  now  in  use  is  of  about  4000-kw  rating 
in  three  turbo-generators  fed  by  four  water-tube  boilers 
with  super-heaters,  and  the  general  distribution  is  at  20,000 
volts.  The  peat  is  cut  by  motor-driven  machinery  and 
handled  in  a  thoroughly  businesslike  way.  Under  such  cir- 
cumstances peat,  despite  a  rather  low  thermal  value,  be- 
comes a  thoroughly  practicable  fuel.  Depending  on  air 
drying  implies  that  the  consumption  on  a  weight  basis 
would  vary  more  or  less  with  the  weather,  but  it  is  found 
on  the  average  that  from  2.5  kilograms  to  3  kilograms  of 
peat  per  kilowatt-hour  is  about  the  usual  consumption.  It 
is  a  question  whether  direct  consumption  of  peat  is  as  ad- 
vantageous as  its  use  for  making  producer  gas,  a  procedure 
which  its  large  percentage  of  volatile  matter  would  natu- 
rally suggest.  In  fact,  some  further  German  experimi 
referred  to  in  the  papers  under  consid*  ration,  indicate-  that 
by  resorting  to  gas  production  the  consumption  of  peat  per 
kilowatt-hour  can  possibly  be  brought  down  to  less  than  1 .5 
kilograms,  certainly  to  2  kilograms,  per  kilowatt-hour,  the 
results  being  materially  better  than  in  direct  combustion. 

The  calorific  value  of  peat  is,  of  course,  low,  hardly  more 
than  6000  or  8000  heat  units  per  pound,  even  when  pretty 
thoroughly  dried,  and,  of  course,  proportionately  less  when 
wet.  Nevertheless,  at  the  consumption  here  stated,  peat  is 
a  cheap  fuel  when  it  can  be  cheaply  obtained.  The  price 
being  taken  at  $1.25  per  metric  ton.  the  cost  of  fuel  per 
kilowatt-hour  is  less  than  a  third  of  a  cent,  even  when  used 
on  a  comparatively  small  scale,  as  in  the  plant  cited.  Cer- 
tainly fuel  having  half  the  calorific  value  of  high-'. 
steam  coal  must  be  regarded  as  cheap  at  $1.25  per  ton. 
though  it  be  more  difficult  and  troublesome  to  use  under  the 
boilers  than  coal.  The  German  experiments  are  well  worth 
investigation  by  the  engineer.  The  salient  facts  disclosed 
are  those  which  have  become  evident  in  previous  inve 
tions,  showing  that  the  whole  question  of  economy  in  the 
use  of  peat  turns  on  the  ability  to  get  a  cheap  supply 
locally.  Mining  with  machines  on  a  large  scale  and  in  a 
fairly  homogeneous  deposit  enables  this  to  be  done.  The 
next  serious  question  is  drying  the  peat  to  a  point  where  it 
can  be  eously  utilized.     When  the  sun-dried  prod- 

uct can  be  used,  a  condition  existing  only  under  favorable 
circumstances,  a  very  useful  and  low-priced  fuel  is  at  hand. 
If  an  attempt  be  made  to  free  the  peat  from  moisture  on  a 
scale  large  enough  to  permit  its  transportation  as  fuel,  tht 
general  result  has  been  and  is  likely  to  be  failure.  Only  in 
a  few  fortunate  regions  where  peat  and  labor  are  cheap 
and  the  market  near  can  peat  be  used  successfully  outside 
its  own  locality.  But  as  a  local  fuel  for  use  in  energy-dis- 
tribution works  in  a  region  of  plentiful  supply  and  cheap 
labor  it  has  much  to  recommend  it. 
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The  News  of  the  Week 


Activities  and  Events  in  the  Electrical  Field — 
Reports  of  Meetings — Commission  Findings,  Etc. 


New  York  Legislative  Committee  Opposed  to  State 
Hydroelectric  Scheme 

In  the  Jan.  4  number  of  the  Electrical  World  there  was 
published  an  extensive  account  of  the  plans  of  the  New 
York  State  Conservation  Commission,  which  proposed  a 
state-wide  scheme  of  hydroelectric  development  and  high- 
tension  transmission  under  state  ownership  and  operation 
similar  to  that  which  now  obtains  in  the  Province  of  On- 
tario, Canada.  The  joint  legislative  committee  named  to 
investigate  the  state's  water-power  resources  has  just  sub- 
mitted its  report,  recommending  a  plan  for  conservation  and 
utilization  diametrically  opposite  to  that  of  the  conservation 
commission.  The  committee  declared  that  it  would  be  im- 
possible for  the  State  of  New  York  to  develop  a  sufficient 
amount  of  hydraulic  power  to  make  any  appreciable  im- 
pression on  the  power  demands  of  the  State.  It  investigated 
the  plan  of  the  Hydro-Electric  Power  Commission  of 
Ontario  and  reports  that,  in  its  opinion,  measured  by 
economic  and  business  standards,  the  plan  is  not  a  success. 
Accordingly  the  committee  opposes  the  adoption  of  a  similar 
plan  by  the  State.  The  committee  points  out  that  there  is 
within  the  State  a  daily  hydraulic  consumption  of  over 
2,000,000  hp  and  that  to  deln  d  this  to  the  point  of  utiliza- 
tion would  require  over  8,000,000  hp  at  the  penstock.  It 
finds  that  there  is  undeveloped  within  the  State  only  1,196,- 
800  hp,  262,700  hp  of  which  is  actually  owned  by  the  State, 
the  rest  being  claimed  by  private  owners.  The  committee 
declares,  regarding  the  Hydro-Electric  Power  Commission 
of  Ontario,  that  it  has  never  developed  any  water-power 
but  has  acted  merely  in  the  capacity  of  middleman  in  the 
merchandising  of  electrical  energy;  that  it  furnishes  elec- 
tricity to  the  municipalities  below  cost;  that  if  the  same 
methods  were  applied  as  are  employed  in  business  trans- 
actions of  a  similar  nature  there  would  be  an  annual  loss 
of  at  least  $432,170,  and  that  in  addition  to  this  loss  to  the 
Province  the  local  distribution  systems  of  the  municipalities 
would  also  show  a  loss.  It  is  claimed  that  the  municipal 
system  of  Toronto  showed  a  net  loss  to  June  30,  1912.  of 
$268,984. 

Railroad  Commission  of  California  Plans  Elaborate 
Induction  Tests 

As  the  result  of  complaints  of  inductive  interference  by 
high-tension  transmission  lines,  presented  to  the  Railroad 
Commission  of  the  State  of  California  by  telephone  com- 
panies, the  commission  has  authorized  the  organization  of 
a  joint  committee  made  up  of  representatives  of  the  vari- 
ous utilities  involved  and  of  the  Railroad  Commission. 
This  committee  has  just  undertaken  a  series  of  tests  to 
throw  new  light  on  the  subject  of  induction.  The  repre- 
sentatives of  the  telephone  and  telegraph  interests  on  the 
committee  are  Messrs.  A.  H.  Griswold,  R.  W.  Gray,  C.  H. 
Temple  and  L.  M.  Ellis.  The  transmission  companies  are 
represented  by  Messrs.  H.  A.  Barre,  Louis  Elliott,  P.  M. 
Downing  and  J.  E.  Woodbridge;  representing  the  railroad 
interests  is  Mr.  A.  H.  Babcock,  and  the  representatives  of 
the  State  Railroad  Commission  are  Messrs.  R.  A.  Thomp- 
son, A.  R  Kelly,  L.  E.  Hoar  and  J.  T.  Shaw. 

The  program  of  tests  to  be  carried  out  is  quite  elab- 
orate. There  will  be  complete  electrical  tests  on  various- 
types    of    telephone    circuits    to    determine    their    electrical 


and  physical  conditions  when  not  subjected  to  trans- 
mission-line interference,  as  well  as  complete  tests  on 
various  types  of  transmission  systems,  without  power  on 
the  system,  to  determine  their  electrical  and  physical  char- 
acteristics. Combination  tests  for  various  types  of  tele- 
phone and  transmission  systems  under  normal  and  ab- 
normal operating  conditions  of  both  systems  will  also  be 
made. 

These  will  embrace  complete  electrical  tests  of  various 
types  of  telephone  circuits  under  normal  operation  of  the 
transmission  systems;  of  star-connected,  grounded-neutral, 
and  of  delta-connected  transmission  systems ;  of  single- 
phase  and  of  direct-current  railroad  systems;  of  telephone 
and  star-connected,  grounded-neutral,  and  of  delta-con- 
nected transmission  systems  operating  under  conditions 
other  than  normal,  and  of  telephone  and  single-phase  and 
of  direct-current  railroad  systems. 


Electrical  Farming  Near  Dayton,  Ohio 

Some  of  the  possibilities  of  electric-soil  stimulation  as  a 
central-station  off-peak  load  were  pointed  out  in  a  talk 
before  the  New  York  Companies'  Section,  N.  E.  L.  A., 
Jan.  20,  by  Mr.  F.  M.  Tait,  president  and  general  man- 
ager of  the  Dayton  (Ohio)  Lighting  Company,  which  is 
carrying  on  comparative  experiments  in  the  introduction 
of  nitrogen  into  the  soil  by  electric  discharges. 

"I  have  learned  to  be  an  optimist  in  anything  electrical," 
said  President  Tait.  If  the  effectiveness  of  electrical  stim- 
ulation of  plant  growth  can  be  demonstrated,  he  went  on 
to  show  how  a  vast  agricultural  off-peak  load  might  be 
developed  for  the  central  station's  machines  during  the 
idle  hours  from,  say,  10  p.  m.  to  5  a.  111.  In  the  evening, 
after  the  city  demand  is  passed,  the  output  of  the  power 
plant  could  be  turned  into  the  country,  replenishing  the 
soil  and  deflecting  to  the  central  station's  advantage  the 
outlay  now  made  for  the  tons  of  fertilizer  which  the  farm- 
ers buy.  Crops  might  then  be  raised  independently  of  even 
rainfall,  for  motor-driven  irrigating  pumps  would  supply 
all  necessary  moisture. 

Unable  to  satisfy  itself  of  either  the  value  or  the  de- 
ficiency of  electric-discharge  methods  of  plant  stimulation 
from  information  obtainable  from  outside  sources,  Mr. 
Tait's  company  is  undertaking  its  own  experiments  at  a 
farm  6  miles  from  Dayton,  supplied  with  central-station 
service.  Duplicate  flower  boxes  have  been  fitted  up  in  a 
greenhouse  so  as  to  obtain  identical  conditions  of  sunlight, 
moisture,  heat,  etc.,  except  that  one  set  of  plants  will  be 
electrified,  while  the  other  will  be  subject  only  to  ordinary 
conditions. 

Besides  the  usual  equipment  of  motor-driven  farm  ma- 
chinery, barn  and  residence  lighting,  etc.,  these  electrified 
farms  near  Dayton  enjoy  outdoor  lighting  from  tall  steel 
poles  carrying  500-watt  tungsten  lamps  75  ft.  above  the 
ground.  The  resulting  illumination  is  most  effective  for 
driving  or  finding  one's  way  about  the  farm  grounds  at 
night.  The  steel  poles  are  also  equipped  with  cords  and 
sheaves,  so  that  they  may  be  used  as  flagstaffs  during  the 
daytime. 

Electrical  construction  on  the  farm  has  its  own  special 
problems  and  difficulties,  sometimes  ludicrous  as  well  as 
serious,   according  to   Mr.  Tait.     While   one  of   the   meta' 
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flagpoles  was  being  raised  it  got  beyond  the  control  of  the 
men  and  fell  with  one  end  in  contact  with  the  6600-volt 
transmission  circuit  and  the  other  across  a  barb-»wire  fence. 
Instantly  the  fen«s  for  miles  around  became  charged  and 
every  fence  post  began  to  smoke.  It  was  only  by  quick 
work  that  the  cross  was  cleared  before  injury  had  been 
done  to  persons  or  animals  attracted,  by  the  curious  phe- 
nomenon of  a  wire  fence  undergoing  spontaneous  combus- 
tion. On  another  occasion  a  line  gang  was  painting  poles 
the  dark-green  color  which  has  been  adopted  to  make  them 
less  conspicuous  against  the  countryside.  The  painters 
failed  to  notice  that  a  herd  of  steers  was  in  the  field.  After 
the  men  had  gone  the  cattle  went  up  to  inspect  their  work, 
licked  all  the  paint  off  the  poles  within  4  ft.  of  the  grourd. 
and  in  fifteen  minutes  three  of  the  animals  lay  dead  from 
poisoning.  These  steers  cost  the  electric  company  $150 
apiece,  and  it  failed  even  to  get  redress  from  the  paint 
manufacturer  under  the  pure-food  law. 


Edison  Electric  Safety  Lamp 

In  accordance  with  announcements  previously  made  in 
these  columns,  the  American  Museum  of  Safety,  New  York 
City,  awarded  the  Rathenau  gold  medal  to  Thomas  A. 
Edison  on  Jan.  23  for  his  electric  safety  lamp.  The  lamp, 
which  is  said  to  represent  the  culmination  of  several  years' 
work  on  the  part  of  Edison,  is  shown  herewith.  Its  make-up 
is  simple  and  rugged  and  as  fool-proof  as  possible.  Two 
nickel-iron  cells  are  used,  the  positive  of  one  and  the  nega- 
tive of  the  other  being  grounded  to  the  can  and  the  two 
cells  connected  together  and  placed  in  a  nickeled-steel  case. 
Spring  terminal  contacts  on  the  battery  connect  with  nick- 
eled-steel contact  plates  affixed  to,  but  insulated  from,  the 
top  of  the  case.    No  insulation  is  provided  between  the  two 


FIG.     1 SAFETY    LAMP    ATTACHED    TO    MINER 

cells  or  between  the  cells  and  the  case.  When  the  hinged 
top  on  the  latter  is  brought  down  and  fastened  by  means 
of  a  hasp  to  the  staple,  the  battery  is  secured  and  the  case 
may  be  locked. 

The  twin-conductor  flexible  cord  is  provided  at  one  end 
with  a  terminal,  which  when  shoved  into  the  socket  on  top 
of  the  battery  case  becomes  fastened  in  such  a  manner  as 


to  preclude  the  possibility  of  disconnecting  it  without  un- 
locking the  case  and  withdrawing  the  lock  bar  from  articu- 
lation with  the  eye  on  the  terminal.  It  is  therefore  im- 
possible for  a  miner  to  cause  a  spark  by  disconnecting  a 
wire  in  a  mine.  For  a  portion  of  its  length  at  both  ends 
the  twin  conductor  is  incased  in  flexible  steel  which  serves 
as  an  anchor  and  prevents  sharp  bending  of  the  conductors. 


FIG.    2 STORAGE    BATTERY    AND    CASE 

The  cap  outfit  comprises  a  parabolic  reflector  provided 
with  a  flange  supporting  a  thick  glass  lens  cushioned  on 
gaskets,  a  small  tungsten  lamp,  a  socket  for  supporting  the 
lamp  and  reflector,  and  a  hook  to  fit  into  the  miner's  regu- 
lation cap.  It  is  impossible  for  the  miner  to  tamper  with 
the  lamp  without  disrupting  a  severable  mechanical  51 
the  flange  of  the  reflector.  To  provide  mechanical  strength 
a  thick  lens  of  proper  optical  conformation  is  employed. 

In  Fig.  1  the  battery  case  is  shown  attached  to  the  back 
of  a  miner.  It  will  be  noted  that  the  conductors  lead 
upward  through  a  guide  in  the  miner's  cap  and  pass  over 
to  the  lamp,  which  is  attached  to  a  leather  support  on  the 
front  of  the  cap.  The  case  is  shown  locked,  as  in  practice 
the  intent  of  the  inventor  is  that  the  outfit  shall  be  given  to 
the  miner  by  the  electrician  fully  charged  and  in  service. 
The  battery  complete  weighs  about  _>  lb.  and  is  a  trifle  over 
5  in.  wide  and  4.5  in.  high.  The  battery  has  an  emf  of 
2.4  volts,  and  it  will  give  4  amp-hr.  The  tungsten  lamp  is 
rated  at  2  cp. 


A.  I.  E.  E.  Affairs 

At  the  January  meeting  of  the  board  of  directors  of  the 
American  Institute  of  Electrical  Engineers  indorsement 
was  given  to  the  recommendation  of  the  standards  com- 
mittee of  the  Institute  and  a  special  committee  of  the  Amer- 
ican Society  of  Mechanical  Engineers  that  the  term  "tnyria- 
watt"  be  applied  to  the  quantity  formerly  known  as  the 
"boiler-horse  power,"  the  use  of  the  latter  term  being  dis- 
continued. 

Past-president  Charles  F.  Scott  was  appointed  first  vice- 
president  on  the  executive  committee  on  organization  of 
the  International  Electrical  Congress,  to  fill  the  vacancy 
caused  by  the  resignation  ni  Mr.  \V.  D.  Weaver. 

Chairman  Rugg  of  the  meetings  and  papers  committee 
announced  that  arrangements  had  been  made  for  a  - 
of  four  lectures  to  be  delivered  before  the  Institute  by 
Prof.  E.  P.  Adams,  of  the  Paltrier  Physical  Labot 
Princeton  University,  on  ["uesda;  evening  of  each  of  the 
last  two  weeks  in  March  and  the  first  two  weeks  in  April, 
under  the  auspices  of  the  electrophysics  committee.  The 
board  voted  to  extend  an  invitation  to  attend  the  lecture 
to  the  members  of  allied  engineering  societies  through  their 
respective    secretaries. 

The  secretary  was  instructed  to  communicate  with  the 
secretaries  of  other  engineering  societies,  inviting  their 
members  to  attend  the  sessions  of  the  midwinter  conven- 
tion and  to  take  part  in  the  discussions.  The  board  voted 
to  omit  the  February  New  York  meeting  in  order  that  the 
committee   might   devote    itself   to    the   midwinter   meeting. 
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A  communication  was  read  from  Prof.  W.  F.  Durand, 
chairman  of  the  conference  committee  on  the  International 
Engineering  Congress,  San  Francisco,  1915,  stating  that 
the  local  committee  of  the  congress  was  being  organized 
and  that  it  was  desirable  for  the  Institute  to  appoint  its 
representatives  on  the  committee  at  the  earliest  possible 
date.  The  president  was  authorized  to  appoint  three  rep- 
resentatives on  the  local  committee. 


association  to  whom  credit  was  due  for  much  of  the  work 
thus  far  performed.  After  the  speeches  were  over  profes- 
sional entertainers  made  merriment  till  almost  midnight. 


Peoria  Electrical  Show 

The  second  annual  Peoria  Electrical  Show  was  opened 
in  the  Coliseum  in  that  city  on  Jan.  18.  It  presented  an 
attractive  appearance,  and,  judging  by  the  interest  taken 
by  press  and  public,  the  attendance  promised  to  be  good. 
One  side  of  the  large  central  space  was  occupied  by  a  stage, 
and  here  were  given  musical,  vaudeville  and  other  per- 
formances, including  a  high-potential  "fireworks"  exhibi- 
tion and  lecture. 

The  Peoria  Gas  &  Electric  Company  made  an  exhibit  of 
lighting  and  electric-cooking  apparatus.  The  "show"  fea- 
ture in  this  space  was  a  tungsten  lamp  suspended  pendulum- 
wise  from  a  swinging  strip  of  glass  and  illuminated  with- 
out any  visible  source  of  electricity,  although  there  was  a 
near-by  induction  coil  (or  what  looked  like  one),  with 
ostentatious  copper-wire  terminals  extending  near  similar 
wires  projecting  from  the  lamp  socket.  A  close  observer, 
however,  might  have  noticed  tiny  strips  of  tinfoil  on  the 
narrow  edges  of  the  glass  pendulum,  and  these  formed  the 
path   of   the   current   to   the    no-volt   lamp. 

The  Illinois  Traction  System  displayed,  in  operation, 
electrically  controlled  block  signals.  Several  creditable 
pieces  of  "wireless"'  and  other  apparatus  made  by  the  pupils 
of  the  Manual  Training  High  School  of  Peoria  and  other 
schools  attracted  attention.  As  noted  elsewhere  in  this 
issue,  a  number  of  manufacturers  exhibited  their  products 
in  attractively  decorated  booths. 

Mr.  Leroy  A.  Mills  was  the  manager  of  the  show,  which 
was  announced  to  be  closed  on  Jan.  25. 


Testimonial  Banquet  to  Mr.  W.  H.  Blood,  Jr. 

About  150  men  prominent  in  the  central  station  and  the 
electric  vehicle  industries  tendered  a  testimonial  banquet 
to  Mr.  W.  H.  Blood,  Jr.,  past-president  of  the  Electric 
Vehicle  Association  of  America,  on  Jan.  16,  at  Delmonico's, 
New  York  City.  After  the  dinner  started  general  jollifi- 
cation set  in,  and  while  the  various  courses  were  being 
served  an  orchestra  and  male  quartet  rendered  popular 
selections,  the  hosts  joining  in  the  choruses,  which  were 
provided  in  printed  form.  Mr.  R.  M.  Searle,  vice-president 
of  the  Rochester  (N.  Y.)  Railway  &  Light  Company, 
joined  later  by  Mr.  Charles  Blizard  of  the  Electric  Storage 
Battery  Company,  started  the  general  jollification  by  play- 
ing the  bones,  and  Mr.  Thomas  Murray,  vice-president  and 
general  manager  of  the  New  York  Edison  Company,  fa- 
vored the  diners  with  several  tenor  solos  which  were 
heartily  enjoyed  and  applauded.  Mr.  Arthur  Williams, 
who  is  Mr.  Blood's  successor  as  president  of  the  Electric 
Vehicle  Association  of  America,  acted  as  toastmaster,  and 
after  reading  congratulatory  messages  from  Messrs.  Louis 
Ferguson,  Chicago ;  C.  E.  Michel,  St.  Louis ;  G.  H.  Har- 
ries, Chicago;  Guy  Tripp,  New  York;  R.  F.  Pack,  Min- 
neapolis; O.  B.  Young,  C.  A.  Stone  and  E.  S.  Webster, 
Boston,  quarter-minute  speeches  were  made  by  Messrs.  C. 
L.  Edgar  of  Boston,  J.  F.  Gilchrist  of  Chicago  and  F.  M. 
Tait  of  Dayton.  Mr.  Blood,  responding  to  the  toast  pro- 
posed by  Mr.  Williams,  in  which  the  latter  referred  to  the 
splendid  efforts  of  the  guest  of  the  evening  in  behalf  of  the 
association,  expressed  his  appreciation  of  the  honor  thrust 
upon  him   and  graciously  named  various  members  of  the 


New   York  Auto  Truck  Show 

There  was  an  aspect  about  the  aisles  of  Madison  Square 
Garden  and  the  New  Grand  Central  Palace,  New  York, 
this  week  decidedly  different  from  that  of  last  week,  when 
pleasure  cars  rather  than  motor  trucks  and  delivery  wagons 
were  on  exhibition.  The  attendance,  although  far  less 
dense,  was  of  a  different  character.  Most  of  those  who 
attended  had  transportation  problems  of  their  own  which 
they  hoped  could  be  solved  by  the  motor  vehicle.  The  ma- 
jority of  the  exhibitors  were  manufacturers  of  gasoline 
cars,  but  there  was  a  fair  representation  of  electric  ve- 
hicles. The  exhibits  of  the  latter,  eight  in  number,  were 
grouped  at  the  New  Grand  Central  Palace,  and  the  newest 
feature  in  the  construction  of  the  models  shown  was  a 
worm  and  gear  drive.  In  this  drive  the  armature  of  a 
single  motor  is  directly  connected  to  a  worm  gear,  which 
operates  the  differential  gearing  through  a  short  shaft. 
There  was  a  large  array  of  ignition  and  electric  starting 
systems  on  exhibition  at  Madison  Square  Garden,  there 
being  a  very  decided  leaning  toward  electric  starting  in 
both  pleasure  and  commercial  gasoline  vehicles  this  year. 


Mr.  Arthur  Williams  on  the  Electric  Vehicle 

Because  of  the  scarcity  of  exhibits  of  electric  vehicles  at 
the  two  large  automobile  shows  held  in  New  York  for  the 
past  two  weeks  the  inference  has  been  drawn  in  many 
quarters  that  the  use  of  the  electric  vehicle  is  on  the  wane 
and  that  its  gasoline  competitors  are  increasing  in  pop- 
ularity. The  manufacturers  of  electric  vehicles,  however, 
have  drawn  attention  to  the  fact  that  it  was  impossible  for 
them  to  obtain  good  exhibition  spaces  at  either  show  re- 
gardless of  the  expense  involved,  and  rather  than  have 
their  machines  placed  in  out-of-the-way  corners  or  gal- 
leries many  decided  not  to  exhibit  at  all. 

That  the  popularity  of  the  electric  vehicle  is  increasing 
rather  than  on  the  wane  was  brought  out  by  Mr.  Arthur 
Williams,  president  of  the  Electric  Vehicle  Association  of 
America,  in  an  address  before  a  joint  meeting  of  the  New 
England  Section  and  of  the  Electric  Motor  Car  Club  of 
Boston  on  Jan.  10,  an  abstract  of  which  address  was  pub- 
lished in  the  Electrical  World  of  Jan.  18.  Mr.  Williams, 
as  is  well  known,  is  a  past-president  of  the  National  Elec- 
tric Light  Association  and  president  of  the  Association  of 
Edison  Illuminating  Companies  and  numerous  other  na- 
tional bodies,  besides  the  Electric  Vehicle  Association  of 
America.  The  New  York  Edison  Company,  with  which 
Mr.  Williams  is  associated,  has  been  a  consistent  user  of 
electric  vehicles  for  years,  and  Mr.  Williams  has  given 
much  thought  to  the  vehicle  and  to  its  possibilities.  Asked 
to  supplement  his  Boston  address  on  the  development  of 
the  electric  vehicle,  Mr.  Williams  made  the  following 
statement  to  a  representative  of  the  Electrical   World: 

Rapid  Growth  of  Electric- Vehicle  Industry 
"One  of  the  'signs  of  the  times'  is  found  in  the  rapid 
growth  of  the  electric-vehicle  industry  for  business  and 
commerce.  For  both  purposes  these  vehicles  are  seen  in 
increasing  numbers  on  the  streets  of  our  cities.  This  is 
due  partly  to  the  improvement  in  the  vehicles  themselves 
and  partly  to  the  growing  appreciation  of  the  public  of 
the  advantage  of  this  method  of  power  movement,  con- 
trasted with  any  other  now  available. 

"Other  things  being  equal,  the  service  that  is  most  at- 
■  tractive,  simple,  adequate,  convenient  and  economical  will 
survive  and  prevail.  That  has  been  true  of  the  candle  over 
the  pine  knot,  of  the  oil  lamp  over  the  candle,  and  of  gas 
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and  electricity  over  oil.  It  is  true  of  animal  over  human 
power,  of  mechanical  over  animal  power,  and  now  of  the 
electric  motor  over  the  reciprocating  engine.  In  pleasure 
cars  those  who  appreciate  convenience,  simplicity  and  econ- 
omy will  use  the  electric  automobile;  in  business  those 
who  demand  the  most  reliable  and  the  cheapest  service  will 
use  the  electric  vehicle.     It  is  the  survival  of  the  fittest. 

"It  would  be  unfair  and  foolish  to  deprive  the  gasoline 
engine  of  the  enormous  credit  it  deserves  in  the  develop- 
ment of  the  modern  automobile.  Each  successive  stage  in 
human  development  has  been  of  incalculable  value  to  the 
people  of  the  time.  We  readily  imagine  the  luxury  of  the 
candle,  then  of  the  lamp,  of  ever-increasing  brilliancy,  and 
then  of  gas,  which  to-day  is  still  a  most  attractive  illu- 
minant,  and  now  the  electric  light.  What  a  relief  was  the 
use  of  animal  power  for  that  formerly  furnished  by  human 
beings  !  Then  came  the  revolution  to  all  industry  by  the 
utilization  of  steam  in  the  reciprocating  engine.  So  with  the 
gasoline  pleasure  or  commercial  car — it  has  its  place.  But, 
step  by  step,  year  by  year,  our  minds  will  reach  the  con- 
clusion that  the  field  of  the  gasoline  car  is  limited  and 
that  the  great  part  of  pleasure  riding  and  commercial  haul- 
age will  be  accomplished  with  ihe  portable  storage  battery 
and  the  electric  motor. 

Spirit  of  Co-operation  Manifested 
"A  new  spirit  is  growing  in  this  industry.  It  is  exem- 
plified through  the  Electric  Vehicle  Association  of  Amer- 
ica. It  is  a  spirit  of  co-operation  between  the  central 
stations  and  the  manufacturers  of  vehicles,  motors,  bat- 
teries and  accessories,  and  between  their  representatives 
and  the  public. 

"There  is  a  common  purpose  to  improve  designs  and 
materials,  to  standardize  parts,  to  increase  facilities,  and 
in  the  interest  of  the  electric  vehicle  to  work  unitedly  for 
the  common  good.  This  is  contrasted  with  the  older  spirit 
when  each  manufacturer  thought  his  interests  were  con- 
served by  depreciating  as  far  as  he  could  the  product  of  his 
competitor,  with  the  result  that  the  prospective  purchase! 
became  so  discouraged  in  going  from  manufacturer  to 
manufacturer  or  from  agent  to  agent  that  he  gladly  wel- 
comed the  competent  and  sometimes  almost  inspired  rep- 
resentative of  the  gasoline  motor  car. 

Standing  of  Men  Behind  the  Movement 
"A  crowd  as  well  as  an  individual  makes  an  impression 
upon  the  observer  and,  like  the  individual,  has  a  person- 
ality. It  was  a  wonderful  aggregate  of  personality,  sug- 
gesting the  highest  degree  of  skill  in  manufacture,  in  sell- 
ing, in  administration  and  executive  efficiency,  that  gath- 
ered in  Boston  in  the  central-station  and  electric-automobile 
interests  a  few  nights  ago.  And  one  could  not  do  other 
than  feel  privileged  to  belong  to  an  industry  such  as  that 
represented  by  the  electric-vehicle  and  central-station  men 
who  met  in  New  York  as  hosts  at  the  testimonial  dinner 
to  Mr.  W.  H.  Blood,  Jr.,  on  Thursday  evening,  Jan.  16. 
If  men  of  character,  personality  and  ideals,  united  in  a 
common  cause,  mean  anything  at  all,  these  men  in  their 
collective  as  well  as  individual  personality  mean  a  great 
future  for  the  electric  vehicle,  whatever  the  purpose  of 
its  use." 


Electric-Vehicle  Insurance  Rates  Lowered 

During  the  past  two  years  the  insurance  committee  of 
the  Electric  Vehicle  Association  of  America,  of  which  Mr. 
Day  Baker,  Boston,  is  chairman,  has  endeavored  to  secure 
a  preferential  rate  on  pleasure  and  commercial  automo- 
biles operated  by  electricity.  Less  than  a  year  ago  the 
committee  announced  a  reduction  of  a  10  per  cent  prefer- 
ential rate,  and  on  Jan.  6  the  New  England  Casualty  Com- 
pany, of  Boston,  announced  a  preferential  rate  for  electric 
vehicles  which  is  approximately  20  per  cent  lower  than  the 
rates  charged  for  gasoline  cars. 


Electric- Vehicle  Growth  at  Boston 

At  a  recent  meeting  of  the  Electric  Motor  Car  Club  of 
Boston  President  Day  Baker  exhibited  an  interesting  curve 
sheet  from  which  the  accompanying  table  has  been  drawn 
up,  showing  the  development  of  commercial  electric-vehicle 
applications  in  the  Boston  district,  traced  from  the  begin- 
ning of  battery-driven  truck  and  delivery-wagon  service  to 
the  present.  From  1902,  when  the  first  two  machines  were 
put  in  commission  in  Boston,  little  was  accomplished  until 
1908,  when  determined  efforts  were  undertaken  to  stimulate 
interest   in   the   field  by  various  battery   and   accessory   in- 
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74 
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7 

17 
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86 

279 
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4 
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terests,  together  with  one  or  two  prominent  electric-truck 
manufacturers.  During  the  past  three  years  a  rapid  gain 
has  been  made  in  the  electric-vehicle  field  at  Boston,  and 
the  increase  in  the  rate  of  application  following  the  begin- 
ning of  the  Boston  Edison  campaign  in  191 1  is  clearly 
shown.  At  the  present  writing  more  than  300  commercial 
electric  vehicles  are  either  in  service  or  on  order  at  Boston. 


Importance   of  Electric  Truck  as   Central-Station 
Load 

In  a  paper  presented  before  the  regular  monthly  meeting 
of  the  Electric  Vehicle  Association  of  America  in  New 
York  on  Jan.  21,  Mr.  H.  W.  Hillman,  of  the  General  Vehicle 
Company,  discussed  the  relative  importance  to  the  central 
station  of  the  load  supplied  by  the  electric  truck  as  com- 
pared with  that  of  other  classes  of  apparatus.  By  means 
of  a  census  of  thirty  central  stations  situated  in  cities  rang- 
ing in  population  from  1,000,000  down  to  25,000  inhabitants, 
the  author  of  the  paper  compiled  a  table  on  the  basis  of  the 
relative  annual  income  per  kilowatt  of  the  necessary  plant 
equipment.  In  this  list  are  included  small  and  large  resi- 
dences, small  retail  stores,  churches,  industrial  motor  in- 
stallations (it  urn',  two,  three,  eight  and  twenty  motors, 
drugstores,  saloons  and  one  2-ton  motor  truck.  It  is  in- 
teresting to  note  that  the  revenue  derived  from  the  2 
electric  truck  is  second  only  to  that  of  the  saloon  and  the 
drugstore. 

In  comparing  the  truck  with  the  electric  flatiron  as  an 
energy  consumer,  it  was  stated  that  while  it  would  take 
eighty-six  irons  to  equal  the  annual  income  from  one  2-ton 
truck,  the  iron  would  represent  a  connected  load  of  51.6 
kw,  while  the  truck  would  call  for  only  o  kw.  Thus  for 
the  same  plant  equipment  the  electric  truck  has  eight  and 
one-half  times  the  earning  capacity  of  the  electric  flatiron. 

When  compared  with  the  industrial  motor  load,  the 
author  stated  that  an  electric-truck  battery  is  connected  on 
the  line  from  six  to  eight  hours  every  night,  while  indus- 
trial motor  installations  are  frequently  on  the  line  less  than 
three  hours  each  day.  From  a  compilation  of  figures  pre- 
sented it  was  shown  that  the  load-factor  of  an  electric  truck 
is  35  per  cent  and  for  the  average  industrial  motor  installa- 
tion it  is  only  10  per  cent. 

During  the  discussion  of  the  paper  the  meeting  was  ad- 
dressed by  Messrs.  Joseph  Becker,  of  the  United  Electric 
Light  &  Power  Company ;  M.  S.  Seelman  and  D.  F.  Tobias, 
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of  the  Brooklyn  Edison  Company;  C.  V.  Marsh,  of  the 
Bates  Advertising  Company;  E.  W.  Curtis,  of  the  Gen- 
eral Vehicle  Company;  C.  W.  Price,  of  the  Electrical  Re- 
view; H.  H.  Rice,  of  the  Waverley  Company;  S.  G.  Thomp- 
son and  T.  F.  Bloodworth,  Jr.,  of  the  Public  Service  Elec- 
tric Company;  Harvey  Robinson,  of  the  New  York  Edison 
Company;  J.  Johnson,  of  the  Yonkers  Electric  Light  & 
Power  Company;  R.  L.  Lloyd,  of  the  Philadelphia  Electric 
Company,  and  H.  F.  Thompson,  research  associate  of  the 
Massachusetts  Institute  of  Technology. 

Mr.  Hillman,  in  closing  the  discussion,  appealed  to  the 
central-station  managers  for  closer  co-operation  with  the 
electric-vehicle  salesmen.  He  stated  that  in  order  to  bring 
to  the  front  this  branch  of  the  central-station  business, 
which  is  presenting  a  high  annual  income,  good  load- factor 
and  off-peak  demand,  co-operation  is  necessary,  and  that 
the  advantage  to  be  gained  by  both  parties  is  certainly  very 
evident. 


Northwestern  Cedarmen  at  Duluth 

The  seventeenth  annual  meeting  of  the  Northwestern 
Cedarmen's  Association  was  held  in  Duluth,  Minn.,  on  Jan. 
7  and  8.  Mr.  T.  P.  Bradley,  of  Duluth,  the  president,  oc- 
cupied the  chair.  In  his  annual  address  he  commented  on 
the  organization  of  the  Cedarmen's  Exchange  for  Interin- 
surance  and  also  referred  to  an  order  of  the  Interstate 
Commerce  Commission  in  the  matter  of  the  investigation 
of  alleged  irregularities  and  discrepancies  in  the  weighing 
of  freight  by  carriers.  Mr.  Bradley  contended  that  the 
carriers  do  not  give  proper  consideration  to  claims  for 
overweight.  He  said  that  the  members  of  the  association 
are  paying  out  hundreds  of  thousands  of  dollars  every  year 
in  payment  of  freight  charges,  and  as  long  as  the  rail- 
roads refuse  to  recognize  any  weights  other  than  those  of 
their  track  scales,  the  association  and  its  members  should 
leave  nothing  undone  to  secure  accurate  weighing.  The 
railroads  make  an  allowance  of  only  500  lb.  a  car  for 
stakes  and  supports  in  the  equipment  of  open  cars.  The 
average  weight  of  stakes  actually  used  in  loading  a  car  of 
poles  is  about  1200  lb.  This  means  that  the  shipper  is  re- 
quired to  pay  freight  on  the  remaining  700  lb.  The  speaker 
hoped  that  the  time  is  not  far  distant  when  the  railroads 
will  be  required  to  furnish  open  cars  properly  equipped  for 
the  loading  of  poles  or  else  make  a  provision  in  their  tariffs 
giving  an  allowance  of  1200  lb.  to  the  pole  shipper.  Mr. 
Bradley  said  that  the  pole  business  had  shown  some  im- 
provement in  the  year  1912.  At  the  present  time  stocks  are 
broken,  with  a  marked  shortage  in  some  sizes. 

Secretary  H.  H.  McKinney,  of  Minneapolis,  in  his  annual 
report  said  it  was  probable  that  about  the  same  amount  of 
stock  would  be  put  in  this  season  as  a  year  ago.  The  asso- 
ciation had  twenty-two  calls  for  inspection  during  1912, 
thirteen  of  which  were  for  poles.  Mr.  McKinney  sug- 
gested that  steps  be  taken  at  the  present  session  of  the 
Legislature  of  Minnesota  to  secure  the  enactment  of  a  law 
giving  the  State  Railroad  and  Warehouse  Commission  the 
same  authority  over  the  weighing  of  lumber  and  forest 
products  as  it  has  now  over  grain,  hay  and  coal.  The 
Northwestern  Cedarmen's  Association  now  consists  of 
thirty-two  members,  the  new  members  admitted  in  1912 
being  the  Curry  &  Whyte  Company,  of  Duluth;  the  I. 
Stephenson  Company,  of  Wells,  Mich. ;  the  Clark  Pole  & 
Tie  Company,  of  Bemidji,  Minn.;  Finch  Brothers,  of  Su- 
perior, Wis.,  and  the  Learned  Cedar  Company,  of  Minne- 
apolis. 

At  the  afternoon  session  of  Jan.  7  Mr.  Robert  H.  Ross, 
manager  of  the  Cedarmen's  Exchange,  outlined  the  work 
being  done  by  that  organization.  Mr.  E.  L.  Clark,  chair- 
man of  the  insurance  committee,  offered  a  resolution,  which 
was  adopted,  to  the  effect  that  it  is  the  duty  of  the  members 
of  the  association  to  use  the  insurance  of  the  Cedarmen's 
Exchange  as  much  as  possible. 


The  Wednesday  morning  session  was  given  over  to  a 
discussion  of  the  proposed  changing  of  the  name  of  the 
association  from  the  Northwestern  Cedarmen's  Association 
to  the  Northern  White  Cedar  Association.  On  motion  of 
Mr.  Clark  a  special  committee  of  three  will  be  appointed 
to  report  on  this  subject  at  the  next  annual  meeting.  An- 
other special  committee  will  consider  changes  in  the  con- 
stitution in  reference  to  time  of  meetings. 

Officers  for  1913  were  elected  as  follows:  President,- 
Mr.  W.  C.  Moss,  Minneapolis;  vice-president,  Mr.  J.  W. 
Benham,  Chicago;  treasurer,  Mr.  W.  B.  Thomas,  Manis- 
tique,  Mich. ;  secretary,  Mr.  H.  H.  McKinney,  Minne- 
apolis; directors,  Messrs.  E.  L.  Clark,  Minneapolis;  H.  W. 
Reade,  Escanaba,  Mich.;  M.  K.  Bissell,  Escanaba,  Mich., 
and  L.  A.  Page,  Jr.,  Minneapolis.  The  annual  banquet  was 
held  on  the  evening  of  the  first  day  and  was  greatly  en- 
joyed. 


Western  Red  Cedar  Association 

At  the  annual  meeting  of  the  Idaho  Cedarmen's  Associa- 
tion, held  Jan.  14  at  Spokane,  Wash.,  the  name  of  the  or- 
ganization was  changed  to  that  of  the  Western  Red  Cedar 
Association  to  include  the  larger  geographical  distribution 
of  the  present  membership,  practically  all  of  which  was 
represented  at  the  meeting.  A  feature  of  the  session  was 
the  report  received  from, Mr.  J.  B.  Knapp,  United  States 
assistant  district  forester,  Portland,  Ore.,  covering  com- 
parison tests  of  Michigan  white-cedar  and  Idaho  red-cedar 
poles,  25  ft.  in  length,  with  7-in.  tops.  The  Idaho  poles 
examined  were  declared  very  much  superior  by  the  forester, 
the  Eastern  poles  containing  varying  amounts  of  center 
rot  and  a  good  many  knots.  For  comparisons  of  strength, 
obtained  with  a  200,000-lb.  Olsen  testing  machine,  he  sub- 
mitted these  figures,  based  on  allowances  for  equal  pole 
diameters:  Modulus  of  rupture,  pounds  per  square  inch, 
Michigan  white  cedar,  3400;  Idaho  red  cedar,  6670.  Break- 
ing load,  pounds  per  square  inch,  Michigan  white  cedar, 
8450;  Idaho  red  cedar,  18,510. 

The  following  officers  were  unanimously  elected  for  the 
ensuing  year:  President,  Mr.  H.  C.  Culver,  Sandpoint. 
Iowa;  vice-president,  Mr.  M.  P.  Flannery,  Spokane,  Wash., 
and  secretary-treasurer,  Mr.  R.  L.  Bayne,  Spokane,  Wash. 
Messrs.  W.  M.  Leavitt  and  E.  A.  Lindsley,  with  the  presi- 
dent as  member  ex  officio,  were  appointed  as  a  committee 
to  draft  a  constitution  and  by-laws  for  the  association,  the 
dues  of  which  have  been  raised  to  $25  a  year. 


Contractors  on  Cost-Keeping  and  Co-operation 

At  the  midwinter  convention  of  the  Illinois  Electrical 
Contractors'  Association,  held  in  Peoria  on  Jan.  17  and  18, 
there  were  two  open  sessions.  ■  At  the  first  one  Mayor 
Woodruff  of  Peoria  gave  an  address  of  welcome,  and 
there  were  speeches  by  Mr.  Ernest  Freeman,  president  of 
the  National  Electrical  Contractors'  Association,  and  a 
number  of  others. 

About  sixty-five  contractors  attended  the  convention,  at 
which  Mr.  William  McGuineas,  of  Chicago,  presided.  The 
principal  feature  of  the  afternoon  session  of  Jan.  17  was 
an  illustrated  address  by  Mr.  Frank  L.  Decker,  of  Chicago, 
on  "Bookkeeping  for  Electrical  Contractors."  In  intro- 
ducing Mr.  Decker  Mr.  McGuineas  remarked  that  the 
former  was  the  working  member  of  the  committee  on  edu- 
cation appointed  at  the  last  convention.  There  is  a  great 
need,  the  president  said,  for  educational  effort  among  elec- 
trical contractors,  to  the  end  that  they  may  learn  to  analyze 
their  work  according  to  modern  methods. 

Mr.  Decker  remarked  that  electrical  contractors  need 
training  as  much  as  men  in  any  other  class  of  business. 
The  contractors  should  learn  how  to  :lo  business,  and  par- 
ticularlv  thev  should  understand  modern  methods  of  cost- 
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keeping.  In  this  educational  work  the  benefits  of  associa- 
tion are  very  apparent.  After  this  preamble,  the  speaker 
traced  an  assumed  job  of  electrical  construction  and  gave 
lantern-slide  pictures  of  the  different  tickets  and  book- 
keeping sheets  needed  to  make  a  complete  and  scientific 
record  of  it.  Beginning  with  the  sales-order  ticket,  he  fol- 
lowed with  the  job-cost  sheet,  the  charge  ticket,  the  credit 
ticket  and  the  loose-leaf  ledger  sheet  where  the  account  is 
entered.  The  recapitulation  sheet  was  also  illustrated  by 
the  speaker. 

In  the  particular  case  under  discussion,  Mr.  Decker  as- 
sumed a  flat  overhead  expense  of  20  per  cent  of  the  cost 
of  the  job.  The  total  cost  is  that  of  the  merchandise  used 
added  to  the  labor  and  the  overhead  expense.  The  differ- 
ence between  the  total  cost  thus  ascertained  and  the  price 
obtained  is  the  profit,  of  course. 

The  bookkeeping  sheets  illustrated  by  Mr.  Decker  in- 
cluded a  record  of  cash  received,  the  bank  statement,  the 
record  of  checks  drawn,  journal  entries  (entries  relating 
to  other  than  cash  transactions),  record  of  invoices  pay- 
able, distribution  sheets  of  various  descriptions,  accounts 
payable,  record  of  checks  drawn,  loss-and-gain  statement 
(monthly)  and  the  payroll  (weekly). 

In  the  discussion  of  Mr.  Decker's  paper  Mr.  W.  P.  Ball 
of  Moline,  explained  his  system  of  bookkeeping  for  con- 
tractors. Mr.  Alexander  Knauber,  of  Chicago,  praised  the 
Decker  system  as  a  simple  one  and  remarked  that  if  the 
electrical  contractor  will  ascertain  his  real  costs  he  will 
remove  the  greatest  stumbling-block  in  the  electrical  con- 
tracting business. 

Mr.  J.  T.  Marron,  of  Rock  Island,  also  commended  the 
Decker  system,  which,  he  says,  is  intended  for  the  great 
army  of  small  electrical  contractors  who  have  no  system 
at  all,  and  not  for  the  few  who  have  modern  methods  of 
bookkeeping  in  use.  He  added  that  the  National  Electrical 
Contractors'  Association  might  indorse  the  Decker  system. 
Mr.  T.  D.  Buckwell,  of  the  Peoria  Gas  &  Electric  Com- 
pany, was  introduced  and  spoke  of  the  relations  of  the 
electric-service  company  and  the  contractors  in  Peoria.  He 
told  of  the  "electrical  page"  in  Peoria  newspapers  and 
also  of  the  company's  individual  plan  of  advertising.  The 
Peoria  company  does  not  do  any  inside  wiring,  leaving  that 
for  the  contractor.  It  sells  signs,  but  is  glad  to  have  others 
sell  them  also.  In  relation  to  the  sale  of  appliances  it  does 
not  cut  prices,  and  so  far  as  lamps  are  concerned,  it  gives 
no  free  renewals  of  any  kind.  In  general,  the  Peoria  com- 
pany is  anxious  to  co-operate  with  the  contractors.  Elec- 
tric-service companies  spend  much  time  and  money  in  en- 
deavoring to  ascertain  their  own  costs,  and  Mr.  Buckwell 
remarked  that  he  was  glad  to  see  that  the  contractors  are 
doing  likewise. 

Mr.  F.  E.  Bolte,  of  East  St.  Louis,  as  a  contractor,  spoke 
in  laudatory  terms  of  the  amicable  relations  in  Peoria.  He 
said  the  central-station  companies  should  appreciate  the 
importance  of  workmanlike  wiring  in  connections  made 
with  their  systems. 

As  an  indication  of  the  appreciation  of  the  work  which 
has  been  done  on  the  bookkeeping  system,  the  officers  of 
the  association,  through  Mr.  McGuineas,  handed  Mr.  Decker 
a  check  for  $50. 

"Reflectors  and  Their  Use"  was  the  title  of  an  illus- 
trated address  given  by  Mr.  J.  M.  La  Belle,  of  Bloom- 
ington,  representing  the  National  X-Ray  Reflector  Company 
of  Chicago.  The  speaker  illustrated  a  large  number  of 
fixtures  and  installations,  both  for  indirect  and  direct 
illumination.  He  remarked  that  hospitals  furnish  a  par- 
ticularly favorable  field  for  the  use  of  indirect  illumination. 
Newer  fixtures  illustrated  are  the  illuminated-bowl  indirect- 
lighting  fixture  and  the  new  indirect-lighting  table  and 
piano  lamps. 

There  was  a  brief  discussion  following  this  paper,  and 
Mr.  J.  N.  Pierce,  of  Chicago,  said  that  the  contractor  who 
is  not  informed  on  illumination  is  out  of  date. 


Wisconsin  Electrical  Association 

All  told,  the  attendance  at  the  fifth  annual  meeting  of  the 
Wisconsin  Electrical  Association,  held  in  Milwaukee  on 
Jan.  15  and  16,  was  about  160.  Several  subjects  of  im- 
portance were  discussed,  and  there  were  a  number  of  ex- 
hibits, including  a  display  made  by  the  Railroad  Commis- 
sion of  Wisconsin.  Mr.  Irving  P.  Lord,  of  Waupaca, 
president  of  the  association,  occupied  the  chair,  and  Mr 
George  Allison,  of  Milwaukee,  as  secretary-treasurer,  re- 
ported fifty-six  active  and  fifty  associate  members  on  Jan.  1, 
1913,  the  treasury  balance  on  that  date  being  $1,197.48. 

In  a  brief  address  President  Lord  said  that  the  year  1912 
had  been  a  fairly  prosperous  one  for  the  electric-service 
companies  of  Wisconsin.  The  Railroad  Commission  has 
done  much  in  raising  standards  of  service  among  the 
smaller  stations.  The  speaker  expressed  his  belief  that,  in 
general,  the  Legislature  wants  to  do  what  is  right  by  the 
utilities.  The  lawmakers  need  accurate  information  from 
operating  men,  and  the  Wisconsin  Electrical  Association 
should  furnish  much  of  this  information.  All  members 
should  assist  the  association's  committee  on  legislation. 

The  Question  of  Taxation 

Mr.  T.  A.  Pamperin,  of  Oconto,  a  member  of  the  com- 
mittee on  taxation,  said  that  a  bill  for  the  purpose  of 
regulating  taxation  in  Wisconsin  was  in  preparation.  The 
new  income-tax  law  has  raised  many  questions,  and,  among 
others,  that  whether  the  corporations  should  pay  the  in- 
come tax  on  their  bond  interest  and  stock  dividends.  Mr 
Clement  C.  Smith,  of  Milwaukee,  pointed  out  that  the  in- 
come tax  of  corporations  was  levied  not  on  physical  value 
but  on  net  earnings  without  deducting  depreciation.  He 
thinks  that  if  the  Tax  Commission  increases  taxes  the 
Railroad  Commission  should  permit  higher  rates  for  service. 
The  Tax  Commission  means  to  be  fair,  he  said,  but  the 
trouble  is  that  the  burden  of  taxation  is  not  distributed 
equitably.  Much  interest  was  manifested  in  this  question 
and  Messrs.  George  B.  Wheeler,  of  Eau  Claire;  W.  H. 
Winslow,  of  Superior;  P.  H.  Korst,  of  Janesville.  and 
others  took  part  in  the  discussion. 

Maintenance  of  Arc  Lamps 

Mr.  L.  II.  Lathrop.  of  Marinette,  read  a  paper  on  "Proper 
Operation  and  Maintenance  of  Arc  Lamps."  He  men- 
tioned the  fact  that  rectifier  tubes  used  with  metallic-flame 
systems  may  be  given  longer  life  by  immersion  for  several 
hours  in  a  bath  of  boiling  water.  The  importance  of  em- 
ploying competent  arc-lamp  repair  men  and  of  their  making 
daily  reports  was  emphasized.  Co-operation  with  police- 
men in  reporting  outages  should  be  welcomed.  In  the  dis- 
cussion Mr.  Lathrop  said  that  with  metallic-flame-arc 
lamps  one  man  might  trim  as  many  as  300  lamps  per 
If  die  lamps  have  been  allowed  to  get  out  of  order,  the 
repair  man  and  trimmer  will  be  kept  busy  in  looking  after 
a   much   smaller   number. 

Rules   of   Electric    Service    in-    Wisconsin 
A   paper   on   "The   Proposed    Revision    of   Standards   of 
Electric  Service  \'<>w  Under  Consideration  by  the  Railroad 
Commission  of  Wisconsin"  was  read  by   Mr.  J.   X.  Cadby. 
The  proposed  rules  relate  principally  to  meters  and  meter 
testing,  interruption  of  service,  inspection  and  other  matters. 
An  abstract  of  this  paper  will  appear  in  a  subsequent  issue. 
The  Milwaukee  Fare  i 
An  able  analysis  of  the  street-railway-fare  rate  decision 
of  the  Railroad  Commission  of  Wisconsin  in  the  case  of 
The   Milwaukee    Electric    Railway   &   Light   Company   was 
given   b)    Mr.   Edwin   S.   Mack,  of  the  company's  counsel. 
Liability  Insurance 
Mr.    Ernest    Gonzenbach,    of    Sheboygan,    presented    a 
1        rl    from    the    committee    on    liability    insurance.      Wis- 
consin has  a  workmen's  compensation  law,  but  before  this 
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law  was  enacted  the  committee  found  the  situation  was 
intolerable,  owing  to  the  exactions  of  the  liability-insur- 
ance companies.  Three  plans  of  relief  were  discussed, 
the  one  favored  by  the  committee  being  insurance  in  a 
mutual  company  such  as  has  been  organized  at  Wausau 
for  the  purpose  of  carrying  the  liability  insurance  of  Wis- 
consin manufacturers  under  the  provisions  of  the  work- 
men's compensation  law.  Representatives  of  insurance 
companies  addressed  the  convention,  and  on  the  succeed- 
ing day  the  committee  presented  a  supplementary  report 
recommending  that  the  liability  insurance,  both  public  and 
employers',  of  the  members  of  the  association  be  carried 
by  the  Employers'  Mutual  Liability  Insurance  Company  of 
Wausau,  a  separate  class  to  be  formed  for  the  members 
of  the  Wisconsin  Electrical  Association.  It  is  said  that 
the  rates  of  this  mutual  company  are  approximately  40  per 
cent  of  those  of  the  old-line  casualty  companies.  This  re- 
port, which  was  advisory  and  not  legally  binding  on  the 
members,  was  adopted. 

Work-Order  Systems 

Mr.  G.  W.  Kalweit  described,  with  the  aid  of  lantern 
slides,  the  work-order  system  of  The  Milwaukee  Electric 
Railway  &  Light  Company.  In  the 
lighting  department  of  this  com- 
pany the  classification  of  capital  ex- 
penditure for  work-order  charges 
covers  sixty-one  accounts.  For  re- 
serve-fund expenditure  in  the  same 
department  seventeen  accounts  are 
necessary. 

Train  dispatching  and  the  han- 
dling of  train  crews  on  interurban 
railways  were  discussed  in  a  paper 
read  by  Mr.  Edward  Hammett,  of 
Sheboygan. 

University     Laboratory     to      Do 
Commercial  Testing 

In  his  paper  on  "The  Standards 
Laboratory  of  the  University  of 
Wisconsin"  Mr.  F.  A.  Kartak  an- 
nounced that  the  laboratory  is  about 
to  do  commercial  testing.  Average 
fees  for  testing  indicating  instru- 
ments will  run  from  $1.50  to  $7 
each ;  for  watt-hour  meters,  from 
$2.50  to  $3.50  each ;  for  a  single  in- 
candescent lamp  as  a  standard  for 
other  tests,  $2 ;  for  commercial  in- 
candescent-lamp testing,  $1.50  for  ten  lamps  or  less.  Mr. 
William  Bradshaw,  of  Pittsburgh,  gave  some  valuable  hints 
in  discussion. 

Day  Loads  in  Small  Towns 

An  excellent  paper  on  "Building  Up  a  Day  Load  for  a 
Small  Central  Station"  was  read  by  Mr.  W.  E.  Haseltine, 
of  Ripon,  who  gave  the  practical  results  of  a  campaign  for 
day  load  in  a  town  of  less  than  4000.  Mr.  Haseltine's  pa- 
per is  abstracted  on  page  196  of  this  issue,  together  with 
curves  showing  the  gain  in  load. 

Resuscitation  from  Electric  Shock 

Dr.  Charles  H.  Lemon,  chief  surgeon  of  The  Milwaukee 
Electric  Railway  &  Light  Company,  gave  a  valuable  and 
interesting  lecture  and  demonstration  on  resuscitation  from 
electric  shock  and  the  use  of  the  pulmotor.  He  demon- 
strated the  prone  method  advocated  by  the  N.  E.  L.  A. 
and  the  American  Medical  Association.  Dr.  Lemon  said 
that  he  had  known  death  to  result  from  contact  with  a 
conductor  carrying  100  volts,  while,  on  the  other  hand,  he 
had  treated  but  the  day  before  a  man  who  had  been  pros- 
trated by  a  13,200-volt  shock  and  had  recovered.  The 
manipulation  for  forced  respiration  should  be  persisted  in 


for  at  least  one  hour.    It  must  be  begun  within  ten  minutes 
of  the  shock. 

Overhead  Construction 

A  practical  paper  was  that  of  Mr.  C  R.  Phenicie,  of 
Green  Bay,  on  the  "Overhead  Distribution  System  of  an 
Electric  Utility."  He  said  that  some  operators  figured  that 
the  initial  cost  of  an  overhead  line  should  be  covered, 
roughly,  by  two  years'  gross  revenue  from  it.  The  N.  E. 
L.  A.  standards  of  overhead  construction  were  praised. 
One  recommendation  made  by  Mr.  Phenicie  was  that 
transformers  be  fused  to  one  and  one-half  times  the  normal 
rating  in  amperes.  The  writer  laid  great  stress  on  the 
need  of  careful,  thorough  and  frequent  inspection  of  over- 
head work.  Sagging  wires  should  be  tightened  at  least 
once  in  two  years.  Mr.  R.  M.  Howard,  of  Winona,  said 
that  proper  overhead  construction  will  often  obviate  under- 
ground agitation  in  municipalities.  Where  there  are  many 
trees  a  protective  ground  wire  is  a  very  valuable  feature 
of  a  pole  line.  Mr.  Winslow,  of  Superior,  said  that  in  that 
city  where  customers  off  the  company's  lines  desired  service 
it  was  proposed  that  if  the  extension  cost  the  company  no 
more  than  $30  there  should  be  no  extra  cost  to  the  cus- 
tomer beyond  the  regular  service 
charge.  If  the  cost  of  the  extension 
is  more  than  $30,  the  customer  can 
pay  for  it  himself  or  he  can  guar- 
antee $10  a  year  in  revenue  to  the 
company  for  each  $25  of  initial  cost 
above  the  $30  base  rate.  On  motion 
of  Mr.  C.  C.  Smith,  a  resolution 
was  adopted  providing  for  a  com- 
mittee of  three  to  prepare  standards 
for  inspection  of  overhead  construc- 
tion. 


PRESIDENT-ELECT    WILLIAM 


Election    of    Officers    and    Con- 
cluding Business 

On    recommendation    of   a   nomi- 
nating    committee,      consisting     of 
Messrs.   Clement   C.   Smith,   George 
B.  Wheeler  and  J.  S.  Allen,  officers 
for  the  ensuing  year  were  elected  as 
follows:    President,  Mr.  William  H. 
Winslow,  Superior;  first  vice-presi- 
dent, Mr.  William  Wallen,  Oshkosh ; 
second    vice-president,    Mr.    P.    H. 
Korst,    Janesville;    third    vice-presi- 
dent,   Mr.    M.   C.    Ewing,   Wausau; 
secretary-treasurer,  Mr.  George  Alli- 
son,   Milwaukee    (re-elected).      The    association    voted   to 
hand  Secretary  Allison  $300  in  recognition  of  the  value  of 
his  services  during   1912. 

An  advisory  committee  of  five  members,  one  to  be  the 
president  and  the  other  four  to  be  appointed  by  the  presi- 
dent, will  look  after  the  association's  interests  in  matters  of 
legislation.  This  committee  has  authority  to  retain  counsel 
and  to  incur  necessary  expenses.  It  will  also  succeed  to 
the  duties  of  the  former  tax  committee. 

A  proposal  that  the  annua!  meeting  of  1914  be  a  three- 
day  convention  was  referred  to  the  executive  committee. 
Messrs.  O.  M.  Rau,  C.  N.  Duffy  and  H.  P.  Andrae  were 
appointed  a  committee  to  represent  the  association  in  mat- 
ters connected  with  the  projected  Milwaukee  Electric  Show. 
After  the  usual  resolution  of  thanks  adjournment  was  taken. 

The  New  President 

Mr.  William  H.  Winslow,  the  new  president  of  the  Wis- 
consin Electrical  Association,  is  a  representative  type  of 
the  progressive  electric-service  operator  in  a  city  of  less 
than  50,000  population.  He  is  vice-president  and  general 
manager  of  the  Superior  Water,  Light  &  Power  Company 
of  Superior,  Wis.  Born  in  Chicago  in  1867,  he  went  to 
Superior  in  1889,  becoming  cashier  of  his  present  company, 
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which  was  formed  at  that  time.  Thereafter  he  was  pro- 
moted to  be,  successively,  secretary,  manager,  general  man- 
ager and  vice-president.  Mr.  Winslow  is  a  student,  and  his 
keenness  of  mind  has  been  recognized.  He  was  president 
of  the  Wisconsin  Gas  Association  in  191 1  and  is  a  member 
of  the  important  rate  research  committee  of  the  National 
Electric  Light  Association.  He  is  also  a  member  of  the 
Illuminating  Engineering  Society  and  the  American  Water- 
Works  Association.  He  has  been  an  occasional  contributor 
to  the  Electrical  World. 

Annual   Banquet 

A  number  of  ladies  graced  the  annual  banquet,  held  on 
the  night  of  Jan.  15,  with  an  attendance  of  185.  Mr.  C. 
Nesbitt  Duffy,  of  Milwaukee,  was  toastmaster,  and  there 
were  speeches  by  Mayor  Bading  of  Milwaukee,  President 
Lord,  and  Messrs.  Humphrey  J.  Desmond,  editor  of  the 
Catholic  Citizen;  Charles  L.  Benjamin,  advertising  mana- 
ger for  the  Cutler-Hammer  Manufacturing  Company ;  Her- 
bert N.  Laflin,  a  lawyer;  George  B.  Wheeler,  of  Eau  Claire, 
general  manager  of  the  Chippewa  Valley  Railway,  Light 
&  Power  Company;  August  E.  Stadlbauer,  of  Milwaukee, 
and  Sam  A.  Hobson,  Western  manager  of  the  Electrical 
World. 


High-Speed  Turbo-Alternator  Design 

At  the  meeting  of  the  American  Institute  of  Electrical 
Engineers  held  at  New  York,  Jan.  10.  Mr.  B.  G.  Lamme, 
chief  engineer  of  the  Westinghouse  Electric  &  Manufac- 
turing Company,  Pittsburgh,  Pa.,  presented  a  paper  on 
the  subject  of  "High-Speed  Turbo-Alternators — Designs 
and  Limitations." 

The  real  problems  in  turbo-alternator  design,  said  the 
author,  have  developed  with  the  demand  for  large,  high- 
speed machines,  although  questions  of  weight,  noise  and 
through-shaft  construction  had  been  met  and  solved  earlier 
in  the  evolution  of  such  units.  Bolted-on  rotor  shafts 
have  superseded  through  shafts  for  very  high  speeds,  and 
both  the  radial-slot  and  parallel-slot  types  of  rotors  have 
inherent  advantages  for  machines  of  certain  capacities. 
With  the  omission  of  the  through  shaft  the  parts  of  the 
shaft  adjacent  to  the  rotor  core  proper  have  been  made 
very  much  heavier,  and  this,  combined  with  the  solid  rotor 
core,  gives  great  stiffness  or  rigidity  compared  with  the 
former  type.  The  conditions  have  allowed  much  larger 
cores,  with  correspondingly  increased  outputs.  Radial- 
slot  construction  eliminates  bending  moments  in  the  rotor 
teeth,  putting  all  parts  in  tension  under  the  centrifugal 
stress.  Some  cores  have  milled  slots;  others  are  provided 
with  inserted  teeth.  Parallel  slots  facilitate  winding  con- 
struction. Four-pole,  parallel-slot  construction  is,  however, 
inferior  to  the  radial-slot  type  in  magnetic  section  and 
available  copper  space.  Winding  space  is  also  limited  by 
the  physical  requirements  against  bending  and  breaking. 
Again,  on  account  of  the  grouping  of  the  field  copper  into 
a  narrower  zone  in  the  parallel-slot  type,  the  heat  conduc- 
tion from  the  copper  presents  a  more  difficult  problem  than 
in  the  radial  type. 

With  present  high-speed  machines  ventilation  is  diffi- 
cult on  account  of  the  large  total  loss  which  occurs  in  a 
limited  space,  requiring  very  large  volumes  of  cooling  air 
at  very  high  velocities.  Various  ventilating  systems  were 
described  by  the  author  and  the  effects  of  temperature  limi- 
tations upon  design  discussed.  The  troubles  of  proper 
ventilation  lie  principally  in  the  large  total  loss  expended 
in  a  very  limited  space.  No  matter  how  thoroughly  the 
ventilating  air  is  distributed  through  the  heat-generating 
body  or  however  effective  the  heat-dissipating  surfaces  may 
be,  the  total  air  supplied  must  be  ample  in  quantity  or  its 
temperature  will  be  raised  an  undue  amount.  Where  oc- 
casional cleaning  of  the  machine  is  difficult,  it  may  be  ad- 


visable to  clean  or  filter  the  ventilating  air  before  it  is 
admitted. 

In  addition  to  considering  insulating  materials  with 
reference  to  their  mechanical  strength  and  resistance  to 
heat,  the  author  discussed  the  general  problems  of  tempera- 
ture rise  and  heat  flow  as  applied  to  machine  design.  The 
use  of  mica  in  various  forms,  he  said,  has  solved  many 
difficulties  due  to  high  temperatures  anil  to  static  discharges. 
Such  material  withstands  125  deg.  C.  safely. 

In  turbo-alternator  apparatus  the  temperatures  actually 
obtained  are  liable  to  be  materially  higher  than  the  usual 
methods  of  measurement  will  indicate.  A  rough  measure 
can  be  obtained  by  exploring  coils  or  thermocouples.  How 
ever,  it  is  evident  that  such  coils,  if  located  next  to  the 
copper,  will  not  give  the  correct  temperature  measurement 
if  the  flow  of  heat  is  from  the  iron  to  the  copper,  while 
a  coil  next  to  the  iron  will  not  give  the  correct  result  with 
the  How  from  the  copper  to  the  iron.  The  manufacturer, 
with  his  guarantee  of  40  deg.  C.  by  thermometer,  actually 
builds  for  possible  temperatures  of  70  deg.  to  90  deg.  C. 
in  some  parts  of  the  machine,  for  he  expects  to  find  fairly 
high  temperatures  in  some  cases  with  exploring  devices. 
The  usual  guarantee  of  40  deg.  C,  therefore,  should  be 
considered  as  only  a  relative  indication  of  a  safe  tempera- 
ture in  such  apparatus. 

Copper  and  iron  losses  in  turbo-alternators  are  greater 
than  those  of  low-speed  units  of  corresponding  rating. 
Protection  against  fire  within  the  machine  is  effectively 
provided  by  doors  or  valves,  entirely  cutting  off  the  in- 
terior of  the  machine  from  the  outside  air.  Regulation 
is  sacrificed  to  some  extent,  in  order  to  limit  short-circuit 
current,  by  making  the  armature  reactance  as  high  as  the 
design  will  permit. 

Although  the  high  temperatures  prevailing  in  turbo- 
generator operation  are  due  to  forcing  the  construction  too 
far,  this  feature  has  been  forced  no  further  than  many 
others.  In  fact,  according  to  the  author,  the  whole  design 
has  been  carried  far  beyond  the  most  economical  construc- 
tion from  the  generator  standpoint  alone.  As  a  result  the 
whole  machine  is  more  or  less  a  compromise  between  desir- 
able conditions  as  a  generator  and  the  most  economical 
conditions  as  part  of  a  combined  turbine  and  generator  unit. 

Mr.  H.  G.  Stott.  New  York,  who,  as  chairman  of  the 
power-station  committee,  presided  during  the  meeting, 
opened  the  discussion,  tracing  briefly  the  development  of 
modern  generating  units  from  100  kw  per  pole  up  to  present 
possibilities  of  12,000  kw  to  15.000  kw  per  pole.  Ventila- 
tion is  the  major  problem,  he  said,  wdiich  confronts  present 
designing  engineers. 

Mr.  H,  G.  Reist.  Schenectady,  N.  Y..  referred  to  the  use 
of  flexible-shaft  construction  for  turbo-alternators,  permit- 
tiny  increased  speeds  and  higher  outputs.  In  apply  steel- 
support  riii::s  under  high  enough  stress  to  offset  the  cen- 
trifugal forces  at  high  speeds  would  require  temperatures 
which   might   injure  the  windings.     '  mica,  being 

built   up   of   paper,   varnish,   etc.,  offers  the   possibility 
charring  and   may  also   be   attacked  discharges. 

Good,  inherent  regulation  is  without  advantage,  since  hand 
or  automatic  control  is  necessary  in  all  cases,  and  good  reg- 
ulation means  sacrifice  of  both  valuable  economy  and  pro- 
tection against  short-circuit. 

Mr.  R.  B.  Williamson.  Milwaukee.  Wis.,  said  that  the 
disadvantages  oi  circumferential  ventilation  mentioned  by 
the  author  have  been  overcome  by  providing  multiple  air 
paths  in  the  Vir  filters,  while  valuable  in  many 

cases,  may  become  worse  than  useless  when  clogged  or 
dirty.  A  cloth  filter  mentioned,  however,  handled  40,000 
cu.  ft.  of  air  per  minute  during  eighteen  months  without 
being  cleaned.  Liability  of  break-downs  between  conduc- 
tors, rather  than  to  ground,  make  mica  insulation  desirable 
between  turns. 

Mr.  Philip  Torchio,  New  York,  pointed  out  that  increased 
rotor   lengths  may   require   expensive   real   estate,   so   that 
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while  cheapening  machine  construction  one  may  be  adding 
heavily  to  station  costs.  Comparing  the  results  of  radial 
and  parallel-slot  design,  he  exhibited  curves  showing  short- 
circuit  currents  forty  times  full-load  current  for  the  radial- 
slot  machine  and  thirteen  times  for  the  parallel-slot  gen- 
erator of  similar  characteristics.  This  difference  in  re- 
actance Mr.  Torchio  traced  to  field  construction. 

Mr.  C.  J.  Fechheimer,  Ampere,  N.  J.,  observed  that  good 
rotor  design  is  necessarily  a  good  compromise  between  the 
five  limiting  factors  of  stresses,  temperature,  cost,  regula- 
tion and  ability  to  maintain  voltage.  Safety  demands  con- 
servative treatment  of  stresses,  but,  second  in  importance, 
comes  the  temperature  limit  for  charring  insulation.  Com- 
mercial design  often  requires  proportioning  of  parts  so 
that  dies,  etc.,  shall  be  interchangeable  for  future  machines. 

Mr.  W.  L.  Emmet,  Schenectady,  N.  Y.,  pointed  out  that 
purchasers  should  not  overlook  the  problems  and  difficulties 
met  in  designing  turbine  machines  lest  they  force  .upon 
manufacturers  conditions  undesirable  in  both  construction 
and  operation.  While  mica  is  indestructible  at  125  deg.  C, 
the  materials  with  which  it  is  usually  mixed  may  undergo 
destructive  distillation  at  even  lower  temperatures. 

Mr.  Paul  M.  Lincoln,  Pittsburgh,  Pa.,  spoke  of  the  im- 
portance and  close  interrelation  between  the  problems  of 
ventilation,  temperature  and  insulation.  High  air  veloci- 
ties are  necessary  in  the  restricted  spaces  of  modern  ma- 
chines, and  these  extreme  velocities  may  of  themselves 
generate  heat.  Since  electrical  insulation  cannot  be  de- 
signed with  good  heat  conductivity,  high  thermal  drops  in 
the  insulation  must  be  tolerated. 

Mr.  Peter  Junkersfeld,  Chicago,  emphasized  the  desira- 
bility of  smooth  air  passages  without  sharp  corners  when 
designing  ventilating  shafts.  The  speaker  also  recom- 
mended the  provision  of  thermometer  coils  giving  internal- 
machine  temperatures,  which  may  be  useful  as  an  indica- 
tion when  the  machine  becomes  clogged  and  ready  for 
cleaning. 

Mr.  H.  M.  Hobart,  Schenectady,  N.  Y.,  spoke  of  cleaning 
air  by  passing  it  through  water  sprays.  This  method  has 
the  advantage  of  adding  desirable  humidity,  besides  lower- 
ing the  temperature  of  the  air.  Good  engineering  design, 
he  said,  should  include  consideration  of  depreciation  and 
obsolescence.  Past  history  has  shown  clearly  enough  that, 
after  ten  years'  use  at  the  outside,  a  given  machine  will  be 
far  inferior  to  one  of  recent  design. 

Mr.  W.  L.  Waters,  Pittsburgh,  Pa.,  told  how  energy 
wasted  by  inefficient  ventilating  blowers  might  actually 
warm  the  air,  reversing  the  result  sought.  One  machine, 
ventilated  by  a  100-hp  blower,  really  ran  cooler  when  the 
blower  was  taken  off.  Carefully  worded  specifications  and 
elaborate,  detailed  guarantees  are  usually  not  only  of  little 
value,  said  Mr.  Waters,  but  are  often  inadvisable  from  the 
false  idea  of  security  they  afford.  Prospective  purchasers 
should  realize  that,  after  all,  they  must  necessarily  depend 
on  the  ability  and  standing  of  the  manufacturer. 

Mr.  C.  A.  Adams,  Boston,  Mass.,  showed  that  if  the  cur- 
rent density  in  the  copper  remains  unchanged  the  armature 
copper  loss  will  vary  inversely  as  the  peripheral  velocity. 
He  also  outlined  methods  of  calculating  heat  escape  from 
alternator  coils. 

Mr.  A.  B.  Field,  Pittsburgh,  Pa.,  spoke  of  difficulties  in 
getting  steel  suitable  for  turbo-field  construction.  Although 
there  are  many  more  machines  running  at  their  critical 
speeds  than  is  generally  believed,  the  advantages  of  freedom 
from  unbalancing  due  to  minor  short-circuit  conditions  make 
lower  speeds  desirable. 

In  closing  the  discussion  the  author,  Mr.  Lamme.  spoke 
only  of  the  subject  of  temperature,  insisting  that  125-deg. 
C.  internal  temperatures  have  been  prevalent  longer  than 
is  generally  realized.  Mica,  when  properly  put  on,  he  de- 
clared, is  safer  at  125  deg.  than  other  insulataions  at  ,90 
deg.  Even  fibrous  insulation  in  one  case  ran  three  months 
at  125  deg.,  while  mica  would  have  stood  indefinitely. 


Railroad  Commission  Makes  Exhibit  at  Wisconsin 
Convention 

For  the  first  time  in  its  history  the  Railroad  Commission 
of  Wisconsin  exhibited  at  a  public-utility  convention  during 
the  meeting  of  the  Wisconsin  Electrical  Association  in 
Milwaukee  on  Jan.  15  and  16.  The  experiment  was  entirely 
successful,  the  room  being  a  great  center  of  attraction. 
The  exhibit  was  educational  in  its  nature,  being  designed  to 
show  the  electrical  men  what  the  commission  is  doing.  The 
manner  of  testing  meters  was  illustrated;  also  the  method 
of  making  street-lighting  and  interior-illumination  tests. 
There  was  a  map  showing  the  electric  power  plants  of  the 
State  and  the  districts  for  inspection  work.  Signs  about  the 
room  called  attention  to  the  importance  of  insulating  guy 
wires,  of  having  streets  illuminated  instead  of  simply 
lighted,  and  of  eliminating  meter  errors  instead  of  com- 
pensating for  them.  One  of  the  most  interesting  features 
of  the  exhibit  was  a  number  of  incandescent  lamps  mounted 
upon  a  display  board  in  the  order  of  their  candle-power. 
The  lamps  were  all  standard  16-cp  carbon  lamps  which  had 
been  in  service  for  varying  periods  of  time,  the  brightest 
ones  giving  something  above  the  standard  rating  and  the 
blackest  one  giving  less  than  1 1  cp.  Above  these  lamps  was 
plotted  the  curve  of  candle-power  and  of  efficiency.  Mr. 
J.  N.  Cadby,  of  the  engineering  staff  of  the  Railroad  Com- 
mission, was  in  attendance  and  read  a  paper  before  the 
association. 


The  Conservation  Movement 

In  a  speech  before  the  American  Forestry  Association  at 
Washington  recently  Hon.  Walter  L.  Fisher,  Secretary  of 
the  Interior,  said  that  the  opponents  of  the  conservation 
movement  are  devoting  themselves  chiefly  to  the  accusation 
that  the  conservationists  represent  a  purely  negative  prin- 
ciple and  that  the  policy  of  the  conservation  movement  is 
to  withdraw  from  the  fields  of  activity  the  national  and 
natural  resources  and  to  prevent  their  effective  and  prompt 
development.  In  denying  this  accusation,  the  speaker  said 
that  the  water-powers  of  the  country  have  been  tied  up  to 
its  great  disadvantage,  because  while  the  fuel  resources 
are  destroyed  in  their  use  the  water-power  that  is  developed 
is  perpetual  and  continuous,  and  its  use  is  the  most  living 
and  vital  example  of  conservation.  It  is  therefore  to  the 
interest  of  the  country  and  its  citizens,  Secretary  Fisher 
said,  to  urge  and  to  secure  the  adoption  of  a  policy  which 
will  permit  these  resources  to  be  used  as  promptly  and  as 
fully  as  possible.  The  reason  why  so  little  has  been  ac- 
complished, he  thought,  was  not  the  inherent  difficulty  of 
the  situation,  but  the  obstacles  which  have  been  intention- 
ally thrown  in  the  way  of  that  policy  by  people  seeking  to 
discredit  the  movement. 

'  It  happened  that  in  March,  191 1.  by  a  rider  attached  to 
an  appropriation  bill  a  provision  was  inserted  which  gave 
the  head  of  any  department  having  utilization  of  public 
lands  and  reservations  the  right,  under  rules  and  regula- 
tions prescribed  by  him,  to  grant  an  easement  for  a  period 
not  to  exceed  fifty  years  for  electric  transmission  lines  and 
for  telegraph  and  telephone  lines.  At  the  end  of  the  rider 
a  provision  was  added  that  those  who  already  had  revocable 
permits  for  a  particular  transmission  line  could  obtain 
grants  upon  the  same  terms  and  conditions  as  were  pre- 
scribed for  others.  Seizing  upon  this  rider  as  the  first 
and  only  opportunitv,  the  Secretary  of  the  Interior  put  into 
effect  certain  rules  and  regulations  to  give  the  constructive 
policy  something  of  an  impetus.  These  regulations,  ac- 
cording to  Secretary  Fisher,  went  farther  than  it  was 
thought  necessary  and  wise  to  go,  but  the  extreme  view 
was  adopted  and  the  regulations  were  sent  out  to  all  the 
power  interests  in  the  United  States,  notice  being  given 
them  at  the  same  time  of  a  conference  at  which  the  Secre- 
tary of  the  Interior  would  be  glad  to  listen  to  suggestions 
for  modifications. 
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One  of  the  particular  interests  represented  at  that  con- 
ference was  the  Great  Falls  Power  Company,  which  asked 
nothing  from  the  federal  government  and  needed  nothing 
from  the  federal  government  so  far  as  the  power  site  of 
itself  was  concerned,  but  needed  a  right-of-way  over  public 
lands  and  national  forests  for  its  transmission  lines.  The 
company  was  then  engaged  in  active  negotiations  with  the 
Chicago,  Milwaukee  &  Puget  Sound  Railroad  system  for 
the  electrification  of  its  road  through  the  mountain  regions 
where  water-power  is  available.  The  power  company  had 
a  revocable  transmission-line  permit  to  cross  the  public 
domain,  but  the  railroad  company  was  unwilling  to  make  a 
contract  with  it  unless  a  permanent  permit  could  be  ob- 
tained. (For  an  account  of  the  permit  accepted  by  the 
power  company  see  the  Electrical  World,  Jan.  11,  1913.) 
Secretary  Fisher  stated  that  when  the  power  company  made 
the  contract  with  the  railroad  company  the  contract  was 
submitted  to  the  Department  of  the  Interior,  whose  pur- 
pose it  was  to  prevent  by  a  manipulation  between  two  in- 
terests an  excess  charge  for  the  electricity  purchased  by 
the  railroad  company  which  would  be  a  bar  to  effective 
rate  regulation  by  the  Interstate  Commerce  Commission. 
The  great  significance  of  this  particular  grant,  he  said,  is 
twofold — first,  in  that  it  marks  the  first  step  toward  the 
electrification  of  the  transcontinental  railroads,  and,  second 
and  in  Secretary  Fisher's  judgment  far  more  important, 
because  it  makes  effective  the  sort  of  regulations  regard- 
ing large  power  interests  for  which  conservationists  have 
contended. 


Annual  Report  of  the  Hydro-Electric  Power  Com- 
mission of  Ontario 

The  record  of  Ontario's  publicly  owned  power  system  for 
the  fiscal  year  of  1912  is  strikingly  set  forth  in  the  annual 
report  of  the  commission,  now  being  compiled  for  distribu- 
tion. A  statement  of  receipts,  expenditures  and  capital 
cost  of  the  Niagara  system  to  the  end  of  the  year  has  just 
been  made  public  by  the  chairman  of  the  commission,  Hon. 
Adam  Beck,  in  advance  of  the  rest  of  the  report.  For  the 
first  quarter  of  the  fiscal  year  of  1912  the  revenue  of  the 
commission  was  $108,920.08  with  a  load  of  43,149  hp.  Dur- 
ing the  next  three  months  the  income  was  $117,213.59  and 
the  load  58,326  hp.  The  increase  was  more  rapid  during 
the  third  and  fourth  quarters,  when  the  receipts  were 
$127,986.00  and  $157,681.88  respectively  and  the  load  64,306 
hp  and  80,723  hp  respectively.  The  total  revenue  for  the 
year  reached  $511,801.88.  These  receipts  were  for  energy 
delivered,  including  charges  for  administration,  general  ex- 
penses, operation,  maintenance  and  interest.  The  yearly 
expenditure  reached  $456,635.43,  and  the  expenditure  for 
the  fourth  quarter,  which  showed  a  large  increase  in  the 
quantity  of  energy  delivered,  was  only  $28,000  above  that 
of  the  first  quarter,  indicating  the  steady  decrease  in  per- 
centage of  cost  with  increase  in  energy  consumption.  The 
surplus  for  the  year  was  $55,166.45,  which  has  been  nom- 
inally set  aside  as  a  depreciation  reserve. 

The  total  capital  expenditure  upon  the  system  up  to  the 
end  of  the  provincial  year  (Oct.  31)  was  $4,158,824.24.  This 
is  classed  under  four  headings — right-of-way.  transmission 
lines,  transformer  stations  and  distribution  stations,  as 
follows: 

Transmission  lines: 

Steel  tower  lines $1 ,537.077. 7 J 

Wood  pole  lines    4o.!,037.99 

Telephone  lines   I29,6fi 

Relay  system    54,; 

Conduit   and   cable   system 40.907. SS 

Total    

Transformer  stations    1,322,806.73 

Right-of-way     542.088.85 

Distributing    stations    37,! 

Total  cost    $4,158,829.24 


Model  Public  Utility  Bill 

The  department  on  regulation  of  interstate  and  municipal 
utilities  of  the  National  Civic  federation,  of  which  Mr. 
Emerson  McMillin  is  chairman,  will  hold  a  meeting  of  its 
executive  council  in  New  York  on  Jan.  25.  At  that  meeting 
it  is  hoped  to  clear  away  most  of  the  matters  that  remain 
for  action  in  connection  with  the  model  bill  regulating 
public  utilities  which  the  federation  has  in  preparation. 
A  report  on  the  work  of  the  department  will  be  presented 
at  the  annual  convention  of  the  federation  to  be  held  in 
New  York  Jan.   28  and  29. 

The  importance  of  the  work  undertaken  by  the  National 
Civic  Federation  may  be  gaged  from  the  personnel  of  the 
following  sub-committees  having  the  matter  in  charge: 

Rates. — Mr.  Halford  Erickson,  Railroad  Commission  of 
Wisconsin  (chairman);  Messrs.  Charles  R.  Crane,  Chi- 
cago; F.  A.  Delano,  president  Wabash  Railroad,  Chicago; 
Alexander  C.  Humphreys,  president  Stevens  Institute. 
Hoboken.  X.  J.;  F.  K.  Lane,  Interstate  Commerce  Com- 
mission, Washington,  D.  C. ;  J.  C.  Lincoln,  manager  traffic 
bureau,  Merchants'  Association,  New  York;  Theodore  X. 
Vail,  president  American  Telephone  &  Telegraph  Company, 
New   York. 

Control  of  Service. — Mr.  W.  D.  Kerr.  National  Civic 
Federation  (chairman);  Messrs.  H.  C.  Abell,  American 
Light  &  Traction  Company,  New  York;  Union  N.  Bethell, 
vice-president  New  York  Telephone  &  Telegraph  Com- 
pany; M.  S.  Decker.  Public  Service  Commission,  Second 
District,  Albany;  I'..  A.  Eckhart.  Chicago,  111.;  Charles  L. 
Edgar,  president  Edison  Electric  Illuminating  Company. 
Boston;  D.  O.  Ives,  manager  transportation  department. 
Chamber  of  Commerce,  Boston,  Mass.;  W.  D.  Pence,  Rail- 
road Commission,  Madison,  Wis. ;  Robert  R.  Prentis,  chair- 
man State  Corporation  Commission.  Richmond,  Va. ;  R.  X. 
Searle,  vice-president  Rochester  1  X.  Y  1  Railway  &  Light 
Company;  Alfred  H.  Smith,  vice-president  and  general 
manager  New  York  Central  &  Hudson  River  Railroad. 
New  York  :  Charles  A.  Stone,  Stone  &  Webster,  Boston: 
William  R.  Wheeler,  traffic  manager.  Chamber  of  Co 
merce,  San  Francisco,  Cal. ;  W.  J.  Huddle,  consulting 
engineer,  Madison,   \\  is. 

Accounts  am!  Reports — Mr.  F.  M.  Bassett,  formerly 
Public  Service  Commissioner,  First  District,  Xew  York 
(chairman)  ;  Messrs.  J.  F.  Allison.  Public  Service  Commis- 
sion, St.  Louis,  Mo. ;  Edward  G.  Connette,  president  Inter- 
national Railway  Company,  Buffalo,  X.  Y. :  W.  M.Daniels, 
Board  of  Public  Utility  Commissioners.  New  Jersey;  C.  X. 
Duffy,  vice-president  Milwaukee  (Wis.)  Electric  Railway 
&  Light  Company:  B.  S.  Garvey,  general  auditor  Chi 
Telephone  Company  ;  Edwin  Gruhl,  North  American  Com- 
pany, Xew  York;  Adna  F.  Weber,  chief  statistician  Public 
Service  Commission,  First  District,  New  York;  R.  H. 
Whitten,  Public  Service  Commission.  First  District 
York. 

Control  of  Capitalisation. — Mr.  M.  R.  Maltbie.  Public 
Service  Commission,  First  District.  Xew  York  (chairman )  : 
Messrs.  W.  J.  Clark,  General  Electric  Company,  Xew 
York ;  George  B.  Cortelyou,  president  Consolidated  Gas 
Company,  Xew  York :  B.  M.  Meyer.  Interstate  Commerce 
Commission.  Washington.  D.  C. :  James  Speyer.  New  York: 
Timothy  S.  Williams,  president  Brooklyn  Rapid  Transit 
1  ompany. 

Franchises. — Mr.    Blewett    lee.   Illinois  Central  Railroad. 
Chicago    (chairman);    Messrs.    Alfred  L.   Baker,   attorney. 
:•>:    H.    M.    Byllesby,    I  ihn    H.    Carlisle. 

Watertown,    X.    5  [nsull,    president    Common- 

wealth Edison  Company,  Chicago:  John  H.  Roemer,  Wis 
consin    Railroad    (  1  Madison,    Wis.:    Mason    B. 

Starring,  president  United  Railways  Investment  Company, 
Xew  York:  John  II.  Wigmore,  dean  law  school,  North- 
western University,  Chicago;  Thomas  X.  McCarter.  presi- 
dent   Public  Service  Corporation,  Newark.  X.  J.;  Josiah  T. 
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Newcomb,  New  York;  Leo  S.  Rowe,  professor  University 
of  Pennsylvania,  Philadelphia. 

Ways  and  Means. — Mr.  F.  Q.  Brown,  New  York  (chair- 
man) ;  Messrs.  William  Barbour,  presdent  Linen  Thread 
Company,  New  York;  T.  C.  du  Pont,  Wilmington,  Del.; 
John  H.  Gray,  Minneapolis;  V.  Everitt  Macy,  New  York; 
Emerson  McMillin,  New  York;  Josiah  T.  Newcomb,  New 
York;  Albert  Shaw,  New  York;  Isaac  N.  Seligman,  New 
York ;  F.  C.  Walcott,  New  York ;  J.  G.  White,  New  York ; 
Arthur   Williams,   New   York;   T.   S.   Williams,   Brooklyn. 

Safety  of  Operation. — Mr.  Arthur  Williams,  New  York 
Edison  Company  (chairman)  ;  Messrs.  W.  G.  Lee,  Cleve- 
land, Ohio;  William  B.  McKinley,  president  Illinois  Trac- 
tion System,  Peoria,  111.;  W.  S.  Stone,  Brotherhood  of 
Locomotive  Engineers,  Cleveland,  Ohio;  Daniel  Willard, 
president  Baltimore  &  Ohio  Railroad;  W.  R.  Willcox, 
Public  Service  Commission,  First  District,  New  York. 

Form- — Mr.  John  H.  Gray,  director  of  investigation, 
New  York  (chairman)  ;  Messrs.  W.  S.  Allen,  American 
Telephone  &  Telegraph  Company,  New  York;  E.  W. 
Bemis,  Chicago;  Charles  P.  McCarthy,  Legislative  Refer- 
ence Library,  Madison,  Wis. ;  Edgar  J.  Rich,  Boston,  Mass. 


Interstate  Commission  Investigation  of  Telephone 
Company 

The  Interstate  Commerce  Commission,  to  which  Attor- 
ney-General Wickersham  has  referred  the  case  of  the  so- 
called  "telephone  trust,"  has  undertaken  the  investigation 
of  the  American  Telephone  &  Telegraph  Company.  In 
his  letter  of  transmissal  to  the  chairman  of  the  Interstate 
Commerce  Commission,  the  Attorney-General  calls  atten- 
tion to  the  policy  of  the  American  Telephone  &  Telegraph 
Company  as  set  forth  in  its  annual  report  for  the  year 
ended  Dec.  31,  1910.  In  trjis  report  it  is  stated  that  the 
American  Telephone  &  Telegraph  Company  is  a  central- 
ized, general  administration  for  all  the  Bell  companies.  It 
does  the  financing  for  the  extension  of  the  business ;  it 
furnishes  the  engineering,  operating  and  other  experts;  it 
maintains  a  productive  and  protective  organization  so  far 
as  patents  are  concerned;  it  defends  all  the  companies 
against  all  infringements;  it  undertakes  to  bring  about 
improvements  by  working  out  the  ideas  and  suggestions  of 
others ;  it  avoids  all  duplication  of  effort,  of  experiments, 
apparatus,  etc. ;  it  looks  after  the  public  relations  of  the 
companies,  and  performs  all  that  service  which  is  common 
to  all,  leaving  to  the  local  companies  the  local  manage- 
ment. 

According  to  the  Attorney-General,  representatives  of 
many  of  the  independent  telephone  companies  have  com- 
plained to  the  Department  of  Justice  that  the  American  Tel- 
ephone &  Telegraph  Company  has  not  contented  itself  with 
the  normal  extension  of  its  system,  but  that  it  has  purchased 
competing  lines  in  such  a  manner  and  in  such  circumstances 
as  to  destroy  competition.  It  is  also  contended  that  it  has 
refused,  either  directly  or  through  competitve  and  orig- 
inally independent  lines  acquired  by  it,  to  make  connec- 
tions between  the  local  lines  not  owned  or  controlled  by  it 
and  its  own  long-distance  lines;  that  it  has  discriminated 
between  the  lines  of  the  Western  Union  Telegraph  Com- 
pany, in  which  it  owns  a  large  interest,  and  the  lines  of 
the  Postal  Telegraph  Company  in  cases  where  subscribers 
to  its  telephone  lines  requested  to  be  put  into  communica- 
tion with  the  Postal  Telegraph  Company.  It  is  also  com- 
plained that  the  rates  maintained  by  the  company  are  un- 
usually high  in  places  and  between  communities  where  there 
is  no  competition,  in  contrast  to  the  low  rates  prevailing 
where  competition  exists. 

The  Attorney-General  is  of  the  opinion  that  many  of  the 
questions  cannot  be  appropriately  dealt  with  by  the  law 
department  of  the  government,  but  .should  be  made  the 
subject  of  regulation  after  a  careful  investigation  of  the 


whole  subject  by  the  Interstate  Commerce  Commission. 
He  states  that  the  powers  vested  in  the  commission  by 
statute  are  ample,  and  that  although  the  public  utility  com- 
missions or  similar  bodies  in  the  various  states  have  juris- 
diction in  such  matters  as  are  complained  of,  such  regula- 
tion cannot  be  a  satisfactory  method  of  ultimate  solution 
of  the  questions  arising  out  of  telephone  operation. 

The  interstate  commerce  act,  as  at  present  in  force, 
makes  telephone,  telegraph  and  cable  companies  engaged  in 
sending  messages  from  one  state  to  another  common  carriers 
within  the  meaning  and  provision  of  the  act,  and  makes  it 
unlawful  for  any  common  carrier  to  give  any  undue  or  un- 
reasonable preference  or  advantage  to  any  particular  per- 
son, etc.,  or  to  any  particular  description  of  traffic,  or  to 
subject  any  particular  person,  company  or  locality,  etc.,  to 
any  unreasonable  prejudice  or  disadvantage  in  any  respect 
whatsoever. 

No  comprehensive  investigation  into  the  organization, 
management  and  conduct  of  telephone  companies  has,  so 
far  as  the  Attorney-General  is  aware,  ever  been  had  by 
governmental  agency.  The  investigation  of  the  law  de- 
partment has  dealt  only  with  suggested  violations  of  the 
Sherman  anti-trust  act;  but  the  whole  problem  of  the  re- 
lation of  the  government  to  the  transmission  of  intelligence 
is  one  so  far-reaching  in  its  importance,  and  one  that  so 
affects  the  welfare  of  the  community,  that  it  appears  to 
Attorney-General  Wickersham  to  be  a  subject  which  should 
be  thoroughly  studied  from  the  standpoint  of  the  public,  in 
order  that  a  governmental  policy  with  respect  to  the  tele- 
phone and  telegraph  business  may  be  intelligently  formu- 
lated and  adopted.  All  of  the  information  which  has  been 
collected  by  the  law  department  has  been  placed  at  the 
disposal  of  the  Interstate  Commerce  Commission. 


Public  Service  Commission  News 
Wisconsin   Commission 

The  annual  report  of  the  Wisconsin  Railroad  Commis- 
sion has  been  submitted  to  the  Governor.  The  total  num- 
ber of  utilities  making  report  to  the  commission  was  1136, 
an  increase  of  forty-six  over  the  year  ended  June  30,  191 1. 
Of  this  number  244  were  electric,  54  gas,  156  water,  666 
telephone  and  16  heating  utilities.  During  the  year  1096 
cases  were  disposed  of,  as  against  703  cases  the  preceding 
year.  The  electric-utility  cases  amounted  to  248,  or  an  in- 
crease of  sixty-three.  Forty-one  decisions  on  formal  elec- 
tric-utility cases  were  issued.  Authority  to  issue  stocks, 
bonds  and  other  evidences  of  indebtedness  was  granted 
during  the  year  to  138  corporations,  involving  the  total  sum 
of  $77,615,744,  divided  as  follows:  Stocks,  $5,132,687; 
bonds,  $61,330,900;  equipment  trust  certificates,  $10,055,000- 
notes,  $1,097,166. 

During  the  year  the  electric  railway  business  showed  a 
considerable  development.  For  all  classes  the  value  of 
property  and  plant  at  the  beginning  of  the  year  was 
$57,818,859,  or  an  increase  of  7  per  cent  over  the  corre- 
sponding figures  for  191 1.  Operating  revenues  increased 
8.1  per  cent  over  191 1  and  14.33  Per  cent  over  1910.  The 
increase  in  net  income  from  1910  to  1912  was  21.3  per  cent. 
In  the  case  of  electric  utilities  the  value  of  the  property  at 
the  beginning  of  the  year  was  given  as  $39,933,952,  or  an 
increase  of  8.35  per  cent  over  191 1.  The  construction  dur- 
ing the  yeqr,  however,  showed  a  decrease  of  29.38  per  cent 
over  the  year  previous.  The  total  operating  revenues  in- 
creased 8.79  per  cent  and  the  net  income  17.05  per  cent. 
For  gas  utilities  the  value  of  the  property  at  the  beginning 
of  the  year  was  given  as  $25,418,734  and  for  telephone 
utilities  as  $16,787,143.  New  telephone  construction  in- 
creased 38  per  cent. 

The  report  makes  note  of  the  increasing  service  which 
the  commission  is  rendering  by  acting  in  the  capacity  of  a 
board  of  arbitration  on  matters  of  dispute  between  munici- 
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palities  and  public  utilities,  which  in  the  ordinary  procedure 
could  not  be  brought  before  the  commission.  In  the  matter 
of  the  controversy  between  the  city  of  Waupaca  and  the 
Waupaca  Electric  Light  &  Railway  Company,  the  commis- 
sion's opinion  embodied  one  of  the  most  involved  and  thor- 
ough investigations  along  lines  of  illuminating  engineering 
that  have  ever  been  made. 

The  report  notes  that  eight  suits  have  been  brought 
against  the  commission,  one  of  which  involved  an  electric 
utility.  But  one  case  has  been  decided,  and  that  in  favor 
of  the  commission. 

In  the  matter  of  the  application  of  the  Madison  Gas  & 
Electric  Company  to  review  an  ordinance  of  the  city  of 
Madison  requiring  the  removal  of  poles  and  wires  from 
certain  streets,  the  commission  has  determined  that  the 
ordinance  is  unreasonable  and  therefore  null  and  void.  The 
decision  called  attention  to  the  fact  that  under  the  present 
system  of  street  lighting  it  would  be  impossible  to  remove 
more  than  one-half  of  the  poles,  and  that  consequently  it 
would  be  unreasonable  to  require  the  company  to  expend 
over  $1,000  each  for  the  removal  of  the  remainder.  The 
company,  in  the  commission's  opinion,  has  done  all  that  it 
could  reasonably  be  expected  to  do  until  such  time  at  least 
as  a  change  in  the  system  of  street  lighting  shall  make  it 
necessary  to  remove  the  suspension  poles  now  in  use. 

The  Monticello  Electric  Light  Company  has  been  au- 
thorized to  abolish  its  present  practice  of  charging  a  meter 
rental  of  10  cents  per  month  and  to  substitute  therefor  a 
minimum  monthly  bill  of  50  cents. 

Rhode  Island  Commission 
The  Public  Utilities  Commission  has  presented  its  first 
annual  report  to  the  Legislature.  The  board  recommends 
that  its  powers  be  broadened  and  that  statutes  be  enacted 
giving  it  authority  to  make  a  physical  valuation  of  all  the 
public  utilities  in  the  State.  Rates  have  been  filed  with  the 
board  by  forty-five  utilities,  and  the  commission  states  that 
this  action  has  operated  to  fix  the  future  charges  of  the 
utilities  upon  a  uniform  basis  for  every  one  of  a  like  class, 
with  the  prevention  of  discriminations.  The  only  discrim- 
inations that  now  exist  are  those  arising  from  contracts  en- 
tered into  between  public  utilities  and  their  customers  prior 
to  the  enactment  of  the  public-utilities  law,  and  such  con- 
tracts are  extremely  limited  in  number  and  will  practically 
all  expire  by  limitation  within  the  next  few  years. 


Current  News  and  Notes 

High-Tension  Electrical  Laboratory  for  Harvard. — 
The  president  and  fellows  of  Harvard  University  have 
acknowledged  a  donation  of  $50,000  from  Miss  Harriet 
Otis  Cruft  to  be  used  for  a  new  high-tension  electrical 
laboratory,  which  will  be  housed  in  the  Cruft  Memorial 
Building. 

*     *     * 

To  Harness  the  Columbia  River. — Legislation  is  pro- 
posed whereby  the  States  of  Oregon  and  Washington  will 
harness  the  Columbia  River  at  Five-Mile  Rapids,  2  miles 
above  the  lower  entrance  of  the  Celilo  Canal  and  5.5  miles 
up  the  Columbia  from  The  Dalles.  A  minimum  of  100,000 
hp  may  be  developed.  A  commission  of  competent  hydro- 
electric engineers  to  investigate  and  report  to  the  Legisla- 
ture is  asked  for. 

Expiration  of  American  and  Foreign  Patents. — In  a 
decision  handed  down  on  Jan.  20  the  Supreme  Court  holds 
that  American  patents  on  inventions  patented  in  foreign 
Countries  expire  with  the  expiration  of  the  foreign  patent, 
notwithstanding  claims  that  the  treaty  of  Brussels  of  1900 
provides  otherwise.  The  decision  was  rendered  in  a  case 
between  the  Cameron  Septic  Tank  Company  and  the  cit) 
of  Knoxville,  Iowa. 


Resale  Price  on  Patented  Articles. — The  Supreme 
(  ourt,  it  is  announced,  will  review  a  case  under  the  patent 
laws  involving  the  right  to  fix  the  resale  price  on  patented 
articles.  A  druggist  of  Washington,  D.  C,  attempted  to 
sell  a  patent  medicine  at  a  price  below  that  fixed  by  the 
manufacturer,  and  an  action  was  brought  for  infringe- 
ment >  i  rights.  This  case  and  the  "corn  flakes" 
case  will  be  followed  with  the  greatest  interest. 

*  *     * 

Water  from  New  York  Barge  Canal  for  Power  Pur- 
— The  deputy  conservation  commissioner  of  the  State 
of  New  \  ink  has  proposed  that  the  Conservation  Commis- 
sion be  authorized  to  use  the  surplus  water  of  the  Barge 
Canal  for  tin  generation  of  electricity.  It  is  also  proposed 
to  supply  the  municipalities  within  the  district  with  elec- 
tricity at  coNt  and  to  en  iectrc  power 
in  charge  of  a  deputy  commissioner  at  a  salary  of  $7,000 
a  year. 

*  *     * 

Society  of  Electrical  Development,  Inc. — An  invita- 
tion will  be  issued  shortly  by  the  Society  for  Electrical  De- 
velopment  to  tin  entire  electrical  industry  to  attend  a  con- 
ference at  tin-  Engineering  Societies  Building.  New  York, 
for  the  purpose  of  discussing  concrete  methods  for  carrying 
out  the  publicity  plan  through  which  the  society  hopes  to 
carry  on  its  co-operative  movi  mi  nt  for  increasing  electrical 
trade.  An  account  of  the  meeting  of  the  society's  organiza- 
tion committee  on  Jan.  14,  at  which  the  by-laws  were  ap- 
proved and  directors  and  officers  were  elected,  appeared  on 
page  128  of  the  Electrical  World  for  Jan.  18,  1913. 

*  *     * 

Proposed  Merger  of  City  of  Chicago  and  Sanitary 
District. — Merger  proposals  seem  to  be  infectious.  A 
resolution  has  been  introduced  in  the  City  Council  of  Chi- 
cago by  Alderman  Theodore  K.  Long  looking  toward  the 
merging  of  the  Sanitary  District  of  Chicago  with  the  city 
of  (  hicago.  The  Sanitary  District  is  a  municipal  corpora- 
tion with  geographical  boundaries  including  nearly  all  the 
city  of  Chicago,  with  considerable  territory  outside  of  it. 
It  was  formed  to  divert  the  flow  of  the  Chicago  River  from 
Lake  Michigan  to  the  Desplaines  River  and  thus  thr< 
the  Illinois  River  to  the  Mississippi,  to  save  the  source  of 
the  city's  water  supply  from  contamination.  One  reason 
wh\  the  city  did  not  do  this  work  itself  was  because  it 
could  not  do  so  constitutionally  without  exceeding  its  debt 
limit.  The  District  lias  expended  about  S70. 000.000.  and 
Alderman  Long's  idea  is  that  inasmuch  as  the  Sanitary 
District  ha-  nearlj  fulfilled  the  purpose  for  which  it  was 
organized — that  is.  the  safeguarding  of  Chicago's  water 
supply — it  should  now  he  merged  in  the  city. 

*  *     * 

To  Regulate  Electric  Transmission  Companies  in 
\1  islation   to  curb  the  powers  of   the 

electric  transmission  companies  which  have  secured  control 
of    the    State's    waterways    will    be    recommended    by    the 
Massachusetts    Gas   and   Electric    Light   Commission    in    a 
1    report  to  be   submitted   to   the   Legislature   shortly. 
At  present  these  companies  are  financing  and  selling  securi- 
ties with   practically   no   restriction  whatever,  while  all  the 
gas  and  electric  lighting  concerns  in  the   State  are  r 
supervised.     The   fear  is  that  the  transmission  compat 
heavily  capitalized,  will  reach  out  into  the  lighting  field  and 
that    they  will  then  be  in  a  position  to  force  many  of  the 
small   local   lighting  companies  to  sell  at  almost   any  price 
offered    them,    thus    destroying   competition.      It    is    under- 
that  the  commission  will  recommend  to  the  Legisla- 
impanies  lie  placed  under  its 
supervision   and  be   subjected   to   the   same   restrictions   re- 
garding the  issue  and  sale  of  securities  to  which  the  smaller 
is  are  subjected.     Plans  are  also  afoot  to  stop  the 
sale   in   other   states  of  electricity   generated  by   the  water 
issachusetts. 
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SOCIETY  MEETINGS. 
Minnesota  Convention. — It  is  announced  that  the  next 
convention  of  the  Minnesota  Electrical  Association  will  be 
held  in  St.  Paul  on  March  11,  12  and  13.  Mr.  E.  Hol- 
comb,  of  the  Consumers'  Power  Company,  has  been  elected 
president. 

*  *     * 

Byllesby  Convention  Postponed. — The  fourth  annual 
convention  of  H.  M.  Byllesby  &  Company  and  affiliated 
companies,  which  was  arranged  to  be  held  in  Chicago 
Jan.  23  and  24,  has  been  postponed  until  June.  This  action 
has  been  taken  on  account  of  events  which  prevent  the 
attendance  of  some  of  the  officials  of  the  firm  and  many 
managers  of  local  properties. 

*  *     * 

New  York  State  Electrical  Contractors'  Associa- 
tion.— At  the  annual  meeting  of  the  New  York  State  Elec- 
trical Contractors'  Association,  held  in  Syracuse,  N.  Y.. 
on  Jan.  21,  officers  for  the  current  year  were  elected  as 
follows:  President,  Mr.  F.  W.  Newman,  Albany;  vice- 
president.  Mr.  H.  N.  Smith,  Syracuse;  secretary,  Mr.  G. 
W.  Russell,  Jr.,  New  York,  and  treasurer,  Mr.  J.  P.  Burn, 
Schenectady. 

*  *     * 

Sons  of  Jove  at  New  York. — Mr.  F.  M.  Tait,  president 
of  the  National  Electric  Light  Association  and  general 
manager  of  the  Dayton  (Ohio)  Electric  Lighting  Company, 
spoke  before  the  Sons  of  Jove  luncheon  at  Michaud's  Res- 
taurant, Broadway  and  Forty-second  Street,  New  York, 
Jan.  22.  A  lecture  on  and  a  demonstration  of  the  pulmotor 
are  announced  for  the  next  meeting,  to  be  held  at  the  same 

place,  Feb.  6. 

*  *     * 

Cosmopolitan  Company  Section  of  N.  E.  L.  A.  in 
Chicago. — At  the  recent  annual  meeting  of  the  Cosmopoli- 
tan Electric  Company  Section  of  the  National  Electric 
Light  Association  in  Chicago  officers  were  elected  as  fol- 
lows: Chairman,  Mr.  E.  Gilroy ;  vice-chairman,  Mr.  H.  E. 
Wulfing;  treasurer,  Mr.  H.  A.  Weigle;  secretary,  Mr.  C.  F. 
Brown;  executive  committee,  Messrs.  J.  C.  Furlong,  A.  W. 
Marriner  and  C.  T.  Wickman. 

*  *     * 

San  Francisco  Electrical  Development  League. — At 
a  meeting  of  the  Electrical  Development  League  of  San 
Francisco  on  Jan.  14  an  address  was  delivered  by  Mr. 
J.  R.  Bibbins,  resident  engineer  for  Bion  J.  Arnold,  trac- 
tion engineer,  of  Chicago,  on  the  growth  and  development 
of  San  Francisco  and  its  transportation  facilities,  the  ad- 
dress being  illustrated  by  stereopticon  views  of  San  Fran- 
cisco and  other  large  cities  of  the  country. 

*  *     * 

Rejuvenation  in  Milwaukee. — A  successful  rejuvena- 
tion of  the  Jovian  Order  was  held  at  the  Republican  House, 
Milwaukee,  on  Jan  16  in  connection  with  the  annual  con- 
vention of  the  Wisconsin  Electrical  Association.  A  class 
of  twenty-three  candidates  was  initiated,  and  later  there  was 
a  banquet  at  which  Mr.  Sam  A.  Hobson,  of  Chicago,  third 
Jupiter,  acted  as  toastmaster,  speeches  being  made  by  a 
number  of  Jovians  from  Milwaukee,  Chicago  and  else- 
where. 

*  *     * 

Group  Meeting  of  Societies  in  Milwaukee. — About 
Feb.  15  it  is  planned  to  hold  a  joint  meeting  of  a  number 
of  technical  societies  in  the  Auditorium,  Milwaukee.  It  is 
expected  that  the  societies  participating  will  be  the  Chicago 
Section  of  the  Illuminating  Engineering  Society,  Wisconsin 
Engineering  Society,  Milwaukee  Engineering  Society,  Mil- 
waukee Section  of  the  American  Institute  of  Electrical 
Engineers,  Milwaukee  Company  Section  of  the  National 
Electric  Light  Association,  Milwaukee  Section  of  the 
American  Chemical  Society  and  Milwaukee  Electrical 
League. 


Michigan  Engineering  Society. — At  the  thirty-fourth 
annual  meeting  of  the  Michigan  Engineering  Society  held 
at  the  University  of  Michigan,  Ann  Arbor,  Jan.  7-9,  papers 
were  read,  among  others,  as  follows:  "Preliminary  In 
vestigations  for  Water-Power  and  Water  Supply,"  by  Mr. 
Robert  E.  Horton,  Albany,  N.  Y. ;  "The  Need  of  Hydraulic 
Data,"  by  Messrs.  L.  E.  Ayres  and  B-  K.  Holland,  and 
"Hydroelectric  Development  in  Michigan,"  by  Mr.  H.  Von 
Schon.  Prof.  H.  W.  King  led  a  discussion  on  the  water- 
power  resources  of  Michigan.  Mr.  W.  W.  Tefft,  of  Jack- 
son, was  elected  president. 


Pittsburgh  Jovian  League. — Formal  consolidation  of 
the  Electrical  Boosters'  Club  of  Pittsburgh,  Pa.,  with  the 
local  Jovian  Electrical  League  was  effected  Jan.  9  at  a 
luncheon  at  the  Fort  Pitt  Hotel.  Mr.  M.  F.  Knapp,  Jovian 
statesman,  presided,  and  addresses  were  made  by  Messrs. 
G.  W.  Provost  and  Henry  Harris.  Officers  of  the  new- 
league  will  be  elected  shortly,  the  board  of  control  to  in- 
clude representatives  of  local  utility  companies,  manufac- 
turers, jobbers  and  contractors.  In  addition  to  the  weekly 
luncheons,  there  will  be  business  meetings  on  the  first 
Saturdays  of  March,  June  and  December.  A  Jovian  theater 
party  is  announced  for  Feb.  7  at  the  Nixon  Theater,  Pitts- 
burgh. 

*  *     * 

Colorado  Electric  Club  Elects  Officers. — At  the  meet- 
ing of  the  board  of  directors  of  the  Colorado  Electric  Club 
on  Jan.  14  officers  were  elected  as  follows:  President,  Mr. 
Benedict  Shubart,  of  Linrooth,  Shubart  &  Company,  Den- 
ver; first  vice-president,  Mr.  Joseph  Reardon,  of  the  Clayton 
school  and  former  city  electrician  of  Denver;  second  vice- 
president,  General  Irving  Hale,  General  Electric  Company, 
Denver;  secretary-treasurer,  Mr.  C.  F.  Oehlmann,  Denver 
Gas  &  Electric  Light  Company.  At  a  meeting  on  Jan.  16 
Mr.  W.  H.  H.  Cranmer,  local  highway  commissioner,  spoke 
on  "Efficiency  in  Municipal  Affairs."  The  club's  member- 
ship is  now  y2y,  and  the  attendance  during  the  last  year 
averaged   112. 

*  *     * 

Western  Association  of  Electrical  Inspectors. — The 
eighth  annual  meeting  of  the  Western  Association  of  Elec- 
trical Inspectors  will  be  held  at  the  Planters'  Hotel,  St. 
Louis,  Mo.,  Jan.  28,  29  and  30.  The  following  addresses 
are  announced:  "Electrical  Porcelain:  Its  Manufacture 
and  Uses,"  by  Mr.  F.  A.  Driscoll,  Chicago;  "High- Voltage 
Transmission-Line  Requirements,"  by  Mr.  H.  B.  Gear, 
Chicago;  "Electrical  Laboratory  Test  Problems."  by  Mr. 
B.  H.  Glover,  Chicago;  "The  660-Watt  Branch  Circuit  and 
Its  Relation  to  Mazda  Lamps,"  by  Mr.  W.  H.  Blood,  Jr., 
Boston,  Mass. ;  "The  Present  Status  of  Grounded  Sec- 
ondaries," by  Mr.  W.  J.  Canada,  president  of  the  inspectors' 
association,  Denver,  Col.  Reports  are  also  scheduled  from 
the  following  chairmen  of  committees:  National  Elec- 
trical Code,  Mr.  F.  D.  Varnam,  St.  Paul,  Minn. ;  outside 
wiring,  Mr.  W.  Michaelsen,  Omaha,  Neb. ;  theater  wiring, 
Mr.  F.  L.  Lucas,  Toledo,  Ohio;  electric  signs,  Mr.  E. 
Anderson,  Minneapolis,  Minn.;  show-window  lighting,  Mr. 
F.  P.  McGough,  Omaha,  Neb. ;  instructions  for  public 
safety,  Mr.  T.  D.  McColl,  Toledo,  Ohio;  underground 
systems,  Mr.  H.  T.  Wreaks,  New  York ;  induction  motors, 
Mr.  F.  J.  Burch,  Chicago;  electric  hoists,  Mr.  H.  C.  Horst- 
mann,  Chicago;  laws  and  ordinances,  Mr.  W.  S.  Boyd, 
Chicago ;  architects'  specifications,  Mr.  F.  H.  Moon,  In- 
dianapolis, Ind. ;  signal  systems,  Mr.  F.  S.  Anderson,  Evan- 
ston,  111.;  public  safety,  Mr.  W.  J.  Canada,  Denver,  Col.; 
electric  traction  systems,  Mr.  F.  R.  Daniel,  Indianapolis, 
Ind. ;  rubber-covered  wire,  Mr.  V.  H.  Tousley,  Chicago, 
III.  On  Tuesday  evening  a  complimentary  dinner  will  be 
tendered  to  members.  Mr.  W.  S.  Boyd,  76  West  Monroe 
Street,  Chicago,  is  secretary-treasurer  of  the  inspectors' 
association. 
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High-Tension  Transmission  System  in  Central  Georgia 


Substations  and  66,000-volt  steel-tower  lines  of 
the  Central  Georgia  Transmission  Company — 
Towers  of  special  construction  for  city  circuits 


THE  Central  Georgia  Transmission  Company  was 
organized  in  December,  1911,  to  distribute  and  sell 
energy  in  large  quantities  in  certain  sections  of 
middle  Georgia  contiguous  to  the  territory  supplied  by  the 
Central  Georgia  Power  Company,  from  which  company  the 
transmission  company  obtains  its  supply  of  energy  under  a 
long-term  contract.  The  Central  Georgia  Transmission 
Company  has  an  authorized  capital  of  $2,000,000  common 
stock  and  $2,500,000  first-mortgage  5  per  cent  bonds.  It  is 
one  of  the  Georgia  Light,  Power  &  Railway's  properties 
and  is  under  the  general  direction  of  Messrs.  A.  B.  Leach  & 
Company,  New  York  City.  The  head  office  of  the  com- 
pany is  located  at  Macon,  Ga. 

Transmission    System 

The  main  part  of  the  transmission  system  runs  for  a  dis- 
tance of  34  miles  from  Atlanta,  Ga.,  through  Hampton  to 
Griffin,  Ga.,  at  which  point  it  connects  with  the  system  of 
the  Central  Georgia  Power  Company.  A  branch  line,  10 
miles  in  length,  runs  from  the  power  plant  of  the  Central 
Georgia  Power  Company  to  Monticello,  Ga.  Substations 
are  located  at  Atlanta,  Hampton  and  Monticello. 

Final  surveys  were  completed  by  Jan.  1,  1912,  and  the 
clearing  of  the  right-of-way,  150  ft.  wide,  was  immediately 
undertaken.  This  right-of-way  runs  through  the  counties 
of  Spalding,  Henry,  Clayton  and  Fulton,  principally  rough 
country,  some  of  which  was  covered  with  virgin  timber,  but 


in  spite  of  very  bad  weather  the  clearing  was  completed  by 
March  1,  1912. 

Towers 

The  towers  have  a  somewhat  different  arrangement  of 
conductors  from  that  heretofore  in  use  on  the  ordinary 
transmission  tower.  In  the  accompanying  illustrations  it 
will  be  seen  that  they  carry  two  overhead  ground  wires  for 
protection  against  the  severe  lightning  experienced  in  the 
section  served,  and,  furthermore,  the  conductors  on  each 
side  of  the  tower  are  staggered  to  prevent  contact  between 
wires  due  to  unequal  unloading  of  sleet  following  heavy 
sleet  storms,  which  are  not  uncommon  in  that  territory. 

The  insulators  are  of  the  suspension  type  for  the  reason 
that  the  pin-type  insulators  have  proved  unsatisfactory  in 
this  territory  for  voltages  above  30,000.  The  transposition 
of  the  conductors,  there  being  one  complete  roll,  is  made 
upon  three  transposition  towers,  10  miles  apart,  one-third  of 
the  roll  on  each  tower  so  as  to  eliminate  transposition  in 
the  span. 

The  last  2  miles  of  this  line  is  through  the  suburbs  of 
Atlanta,  running  for  some  distance  along  the  curb  line.  It 
was  therefore  necessary  to  design  a  special  type  of  tower 
to  meet  these  conditions.  The  city  towers  are  set  in  con- 
crete with  approximately  13  cu.  yd.  per  tower  foundation. 

The  strain  and  suspension  towers  are  16  ft.  square  at 
the  base  and  are  approximately  60  ft.  high.     In  three  in- 


FIG.    I TYPES   OF   INTERMEDIATE    AND   STRAIN    TOWERS    t'SED    IN    THE    COUNTRY    AND    IN    CITY    STREETS 


ELECTRICAL    WORLD 


Vol.  6i,  No.  4 


stances  a  10-ft.  extension  is  used,  making  a  70-ft.  tower. 
The  height  to  lowest  cross-arm  is  44  ft.,  allowing  for  a  25-ft. 
clearance  of  conductors  from  ground  under  the  worst  con- 
ditions. All  towers  carry  two  overhead  Siemens-Martin 
galvanized  strand-steel  ground  wires  l/%  in.  in  diameter  and 
two  circuits  of  three  aluminum  167,830-circ.  mil  wires, 
equivalent  to  No.  o  copper. 


Substations 

The  Atlanta  substation  is  a  brick  and  concrete  structure, 
fireproof  throughout.  The  station  is  designed  for  900  kw, 
of  which  one  bank,  or  4500  kw,  was  first  installed.  The 
second  bank  is  now  being  installed,  owing  to  the  increased 
demand  on  the  station,  and  will  be  ready  in  February. 

The  two  lines  entering  this  substation  come  through  oil 


FIG.    2 SUBSTATION    IN    ATLANTA 

The  suspension  towers  are  designed  for  a  breast  pull  of 
11,000  lb.,  a  torsional  pull  of  6,000  lb.  and  a  vertical  load 
of  1200  lb.  applied  at  the  end  of  each  cross-arm.  with  a 
1500-lb.  pull  at  the  ground-wire  supports,  and  weigh 
3200  lb. 

The  strain  towers  were  located  approximately  one  to  a 
mile  and  at  angles  and  long  spans,  and  they  are  designed 
for  a  breast  pull  of  16,000  lb.,  a  torsional  pull  of  9000  lb. 
and  a  vertical  load  of  2000  lb.  applied  at  the  end  of  each 
cross-arm,  and  for  a  2000-lb.  pull  at  the  ground-wire  sup- 
ports, and  weigh  3800  lb.  These  towers  were  not  set  in 
concrete  except  where  the  earth  was  poor. 

The  city-type  tower  was  built  to  meet  the  same  loads  as 
the  strain  tower,  but  the  span  was  shortened  to  an  average 
of  425  ft.,  whereas  the  average  span  on  the  other  towers 
is  550  ft.,  the  longest  span  being  1100  ft. 


FIG.    4 INTERIOR    OF    ATLANTA    SUBSTATION 

circuit-breakers  to  the  high-tension  bus,  which  is  separated 
into  two  parts  by  means  of  disconnecting  switches.  The 
leads  from  the  low-tension  side  of  the  transformers  go 
through  oil  switches  to  the  low-tension  buses,  which  are 
mounted  in  a  brick  bus  structure.  The  low-tension  buses 
are  divided  into  two  parts  by  means  of  disconnecting 
switches,  and  from  each  part  three  11,000-volt  feeders  lead 
out  from  the  station.  Air-type  choke  coils  are  used  on 
both  high-tension  and  low-tension  leads  of  each  bank  of 
transformers,  and  electrolytic  arresters  are  connected  to 
both  high-tension  and  low-tension  buses. 

All  the  high-tension  apparatus  is  on  the  main  floor  of 
the  substation,  and  the  low-tension  bus  structure  is  in  the 
basement.  All  switches  are  electrically  operated  from  the 
switchboard  on  the  main  floor  by  a  44-cell,  80-amp-hr. 
storage  battery,  charged  by  means  of  a  rectifier. 
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FIG.    3 A    I50-FT. 


RIGHT-OF-WAY    IN    THE    OPEN 


The  wire  was  strung  to  meet  the  combined  conditions  of 
o  deg.  Fahr.,  J^-in.  ice  and  30-mile  wind,  under  which 
conditions  the  elastic  limit  of  the  wire  would  not  be  ex- 
ceeded. The  telephone  lines  are  carried  on  a  separate 
wooden  pole  line  except  for  the  last  2  miles  of  the  line. 
Energy  is  transmitted  at  66,000  volts  and  delivered  to  cus- 
tomers at  11,000  and  2300  volts. 


FIG.    5 SWITCHING    TOWER    AND    HAMPTON    SUBSTATION 

A  second  substation,  designed  for  900  kw,  was  erected 
at  Hampton  for  delivering  energy'  to  the  cotton  mills  in 
that  place,  where  the  switching  tower  for  sectionalizing 
or  switching  the  lines  in  any  manner  desired  was  also  built. 

The  Hampton  substation  is  of  concrete,  fireproof  con- 
struction and  is  also  protected  by  electrolytic  lightning  ar- 
resters   and    air-type    choke    coils.      This    substation    was 
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placed  in  service  with  10  miles  of  transmission  line  between 
it  and  Griffin  in  July,  1912.  The  entire  system  was  placed 
in  commercial  operation  on  Sept.  1,  1912,  and  since  that  date 
has  given  continued  satisfactory  service. 

A  third  substation  of  900  kw  was  put  in  operation  in 
November,  1912,  at  Monticello,  together  with  9  miles  of 
66,000-volt  single-circuit  wooden  pole  line  for  supplying 
energy  to  the  city  of  Monticello  and  manufacturing  indus- 
tries located  there.  This  building  is  an  exact  duplicate  of 
the  Hampton  substation. 

The  towers  were  furnished  by  Milliken  Brothers,  Inc., 
of  Milliken,  Staten  Island,  N.  Y.  The  insulators  and  fit- 
tings were  furnished  by  the  Ohio  Brass  Company  of  Mans- 
field, Ohio.  The  aluminum  cables  for  the  transmission 
line  were  made  by  the  Aluminum  Company  of  America. 
The  station  apparatus  for  Atlanta  and  Hampton  was  pur- 
chased from  the  Westinghouse  Electric  &  Manufacturing 
Company,  and  that  for  Monticello  from  the  General  Elec- 
tric Company.  The  transmission  line  and  stations  were  de- 
signed and  built  by  the  company's  own  organization,  under 
the  direction  of  Mr.  William  H.  Felton,  president;  Mr.  T. 
F.  Wickham,  vice-president,  and  Mr.  L.  A.  Magraw.  chief 
engineer. 


New  Terminal  Post  Office  in  New  York — III. 

By  L.  B.  Marks  and  J.  E.  Woodwell 
The  issues  of  the  Electrical  World  of  Jan.  11  and  Jan.  18 
described  the  electrical  and  mechanical  equipment  and  the 
wiring  and  illumination  of  the  new  terminal  post  office  in 
New  York.  In  this  instalment  is  described  the  equipment 
for  heating  and  ventilating  the  building,  electric  and  hy- 
draulic elevators,  pneumatic  door-operating  system  and 
vacuum  cleaning  system. 

Heating  and  Ventilation 

All  occupied  portions  of  the  post  office  building  are  sup- 
plied with  fresh  air  by  means  of  an  extensive  system  of 
mechanical  ventilation.  The  east  foyer,  the  pavilions  and 
the  main  workroom  under  the  skylight  on  the  first  floor, 
as  well  as  the  east  rooms  and  pavilions  of  the  second  and 


is  a  total  of  41,000  sq.  ft.  of  hotPwater  direct  radiation  in 
the  building,  sufficient  heating  surface  having  been  pro- 
vided to  keep  the  building  properly  warmed  independently 
of  the  requirements  for  ventilation. 

The  warming  of  air  for  ventilation  is  accomplished  by 
two  groups  of  "Vento"  heaters,  each  group  consisting  of 
a  primary  and  secondary  heater  and  containing  a  total  of 
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21,200  sq.  ft.  of  steam-radiation  surface.  In  each  group  a 
spray-head  air  washer  is  located  between  the  primary  and 
secondary  heaters.  Water  for  the  air-washer  sprays  is 
furnished  by  two  motor-driven   centrifugal  pumps. 

Fresh  air  is  drawn  into  two  vertical  shafts  through  ad- 
jacent court  windows  on  the  second,  third  and  attic  floor 
levels.  From  there  it  is  led  through  the  heaters  and  air- 
washers  and  forced  through  the  distributing  airways  by 
means  of   four  _'uu-jn.   full-housing  steel-plate  double-inlet 
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third  floors,  are  heated  by  the  indirect  method.  The  re- 
mainder of  the  building,  representing  approximately  80 
per  cent  of  the  total,  is  equipped  with  a  hot-water  direct 
system  having  forced  circulation.  All  indirect  heating  is 
by  steam.  The  water  for  the  direct  system  is  heated  by 
steam  in  two  vertical,  closed  heaters  and  is  forced  through 
the  system  by  two  motor-driven  centrifugal  pumps.     Then 


fans,  two   for  each  group  of  heater.-.     A   total  quantity  of 

300,000  cu.  ft.  of  air  per  minute  is  handled  by  these  fans. 

The  supply  of  steam  to  the  primary  and  secondary  heaters 

is  under  thermostatic  control,  the  final  temperature  of  the 

ered  for  ventilation  being  70  deg.  Fahr. 

This  air  is  distributed  by  means  of  sheet-metal  airways 

h rough   four  principal   uptakes.     From  these  uptakes 
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trunkways  are  carried  in  or  at  the  ceilings  of  the  several 
floors,  with  run-outs  to  the  various  sections  and  rooms  of 
the  building.  All  of  these  airways,  except  the  vertical  up- 
takes, are  of  sheet  metal. 

For  indirect  heating  124,000  cu.  ft.  of  air  per  minute  is 
taken  from  the  quantity  supplied  by  the  four  main  fans 
and  reheated  by  tertiary  heaters  having  a  total  of  5600 
sq.  ft.  of  radiation,  divided  as  follows :  One  heater  for 
the  first-floor  foyer  and  pavilions;  fifteen  heaters  for  the 
main  workroom  under  the  court  skylight  on  the  first  floor, 
and  two  heaters  through  which  air  is  drawn  by  two  90-in. 
full-housing  steel-plate  fans  to  be  forced  to  the  second- 
floor  and  third-floor  east  rooms  and  pavilions. 

The  supply  of  steam  to  the  tertiary  heaters  for  the  first 
floor  is  controlled  by  thermostats  located  on  the  same  level. 
Thermostats  located  in  each   fan-discharge  line  control  the 


through  the  roof  by  two  24-in.  multi-blade  fans  and  four 
duplex  sets  of  66-in.  propeller  fans. 

Complete  and  independent  seat  ventilation  is  provided  for 
all  toilet  rooms.  The  system  comprises  round  sheet-metal 
piping  with  soldered  joints,  connected  to  four  independent 
multi-blade  fans,  which  are  located  in  the  super-attic  and 
discharge  outboard  through  the  roof. 

An  electric  tele-thermometer  system  is  also  provided  in 
the  building,  being  so  arranged  that  by  shifting  a  switch 
the  operating  engineer  can  at  once  determine  the  tempera- 
ture in  various  chambers  and  airways  of  the  ventilating 
system  and  in  typical  rooms  throughout  the  building,  besides 
measuring  the  temperature  of  the  supply  and  return  of  the 
hot-water  system. 

The  motive  power  required  in  connection  with  the  entire 
heating  and  ventilating  equipment  is  furnished  by  electric 
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admission  of  steam  to  the  tertiary  heaters  for  the  east 
rooms  and  pavilions  of  the  second  and  third  floors. 

The  discharge  of  air  from  the  building  is  effected  en- 
tirely by  fans.  Air  is  removed  from  the  basement  by  one 
double-inlet  multi-blade  fan,  having  a  42-in.  wheel,  and  by 
two  160-in.  full-housing  steel-plate  double-inlet  fans.  Air 
from  the  east  foyer  is  discharged  by  a  48-in.  propeller  fan 
into  the  basement  adjacent  to  the  two  steel-plate  fans 
which  discharge  outboard.  Air  from  the  main  workroom 
on  the  first  floor  is  discharged  outboard  by  four  66-in. 
propeller  fans  located  in  the  monitor,  being  passed  through 
the  space  between  the  upper  and  lower  glasses  of  the  sky- 
light. 

Throughout  the  remainder  of  the  building  the  air  is  con- 
ducted to  the  super-attic  by  metal  flues  located  in  the  ex- 
terior   and    court    walls,    and    from    there    is    discharged 


motors.  The  controllers  of  practically  all  these  motors  are 
arranged  for  obtaining  a  speed  variation  of  about  15  per 
cent  above  normal. 

A  schedule  of  the  motors  required  to  drive  the  heating 
and  ventilating  apparatus  is  given  in  Table  I. 

Elevator   Service 

The  elevator  equipment  of  the  post  office  building  in- 
cludes twenty  electric  worm-gear  traction  elevators  and 
four  direct-acting  hydraulic-plunger  elevators.  The  plunger 
elevators  travel  from  the  first  floor  and  basement  of  the 
post  office  structure  down  to  the  train  platforms  of  the 
Pennsylvania  Railroad  utilized  for  the  receipt  and  dispatch 
of  mail.  These  elevators  are  used  as  auxiliaries  to  the 
mail-handling  apparatus  previously  described.  The  hy- 
draulic   service    for   their   operation    is    obtained    from    the 
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plant  serving  the  Pennsylvania  Terminal  Company,  which 
maintains  and  operates  these  elevators. 

The  elevator  service  for  the  superstructure  of  the  post 
office  building  includes  five  passenger  cars,  fourteen  com- 
bination passenger  and  freight  cars  and  one  freight  car. 
All  elevator  machines  are  of  the  latest  duplex-worm  trac- 


controlling  apparatus  is  mounted  on  1.5-in.  blue  Vermont 
marble  slabs.  Each  car  is  provided  with  a  controller  switch 
and  supplementary  car  emergency  switch.  All  motors  are 
of  special  design  to  carry  temporary  overloads  of  at  least 
50  per  cent. 

A  typical  curve  of  motor  efficiency  obtained   by   actual 


TABLE    II ELEVATORS 


Type 

Service 

Car  size 

Normal  capacity,  lb.,  ex- 
clusive of  car 

Maximum  capacity,  lb., ex 
elusive  of  car 

Normatspeed,  ft.  per  min 
ute,    up    or    down 

Motor,  hp 

Motor,  r.p.m 

Total,  car  travel 


ELEVATOR  NUMBERS 


5  ft.  10  in 

by 
7  ft.    1   in 

3250 

3800 

300 
35 


Electric 

Passenger 

and 

freight 

6  ft.   5   in. 

by 

7  ft.  4  in. 


800 

3  7  ft. 
9}i, 


Electric 
Passenger 


5  ft.  2  in. 

by 

6  ft.  2  in 

2500 

3000 

250 

16 

800 

19  ft. 

91  in. 


Electric 
Passenger 


5  ft.  8  in. 

by 
7  ft.  9  in. 

4750 

5500 

150 
35 
800 
86  ft. 
•>h  in. 


Electric 

Passenger 

and 

freight 

5  ft.  8  in. 
by 


vy  uy 

7  ft.  9  in.  7  ft.  9 


Electric 
Passenger 
and 
freight, 
safe  lift 
5  ft.  8  in. 
by 


4750 

5500 

200 
35 
800 
86  ft. 
9i  in. 


4750 

6500 

200 

35 

800 

86  ft. 

H  in 


Electric 

Passenger 

and 

freight 

5  ft.  8  in. 

by 
7  ft.  9  in. 

5000 

5500 

100 
25 
690 

19  ft. 
o*  in. 


Electric  ]     Electric       Electric 

Freight    |  Passenger  Passenger 
and 
freight         freight 


6  ft.  0  in. 

by 
15  ft.  1  in. 

7500 

8000 

100 

30 

460 

19  ft. 

9J  in. 


5  ft.  3i  in.    5  ft.  0  in. 

by  by 

6  ft.  2  in.  6  ft.  2  in 


3000 

3600 

200 
24. 


3000 

3600 

300 
30 


Hydraulic  Hydraul. 
Freight        Freight 


6  It.  0  in. 
by 

15  ft.  0  in. 

7500 

9000 

120 


6  ft.  0'  in. 

by" 
15  ft.  0  m 

7500 

9000J 

100 


tion  type.  A  schedule  of  the  elevator  data  is  given  in 
Table  II. 

Owing  to  the  complicated  nature  of  the  framework  and 
the  restricted  headroom  over  the  several  elevator  shafts 
difficulty  was  found  in  many  cases  in  securing  a  suitable 
arrangement  of  apparatus  without  complication  of  sheaves 
and  idlers.  In  some  instances  it  proved  to  be  impossible 
to  place  the  machines  over  the  shafts,  and  in  nearly  all 
cases  special  framing  supports  were  required.  In  order 
to  install  certain  of  the  freight-elevator  machines,  it  was 
necessary  to  provide  trap  doors  in  the  roof  of  the  super- 
attic  to  permit  original  assembly  of  the  machines  and 
future  repairs  to  the  installation. 

Since  the  tracks  and  platforms  of  the  Pennsylvania  Rail- 
road extend  under  the  post  office  building,  all  the  elevator 


test  is  shown  in  Fig.  6.  The  guaranteed  efficiencies  for  all 
motors  are  :  lor  full  load,  89  per  cent ;  foi  three-quarters 
load,  S;  per  cent,  and  for  half  load,  83  per  cent. 

All  cars  as  well  as  counterweights  are  provided  with 
centrifugal-governor  and  guide-grip  safety  devices,  the 
governors  being  electrically  connected  so  as  to  operate  the 
controlling  circuit  and  main  brake  before  affecting  opera- 
tion of  the  guide  grips. 

Each  elevator  is,  in  addition,  provided  with  three  limit- 
stop  switches,  located  in  the  shafts  at  both  the  upper  and 
lower  travel  limits  of  the  car.  These  switches  are  mechan- 
ically operated  by  contact  with  the  car  and  are  electrically 
connected  with  the  controlling  apparatus  so  that  the  first 
and  second  switches  when  engaged  by  the  car  perform  the 
same  function  as  the  car-control  switch  in  the  event  of  the 


FIG.    4 EXHAUST    FAN     IN    GENERAL    WORKROOM 

pits  were  made  up  of  heavy  reinforced  construction,  with 
water-tight  sheet-steel  pans.  These  pans  were  specially 
framed  to  receive  the  spring-return  oil  buffers  provided 
for  both  the  cars  and  the  counterweights  belonging  to  the 
elevators. 

The  elevators  are  equipped  with  the  latest  type  of  mag- 
netic control,  arranged  with  solenoid-actuated  switches.    All 


FIG.   5 EXHAUST  SET  FOR   LOCAL  VENTILATION   OF  TOILETS 

operator  failing  to  operate  the  car  switch  properly.  The 
third  switch,  if  engaged,  opens  the  main-line  circuit  through 
the  circuit-breaker  and  applies  the  main  brake. 

All  elevators  are  equipped  with  special  low-carbon  steel 
cables  for  traction-elevator  service,  capable  of  carrying  a 
working  load  of  20,000  lb.  per  fjj-in.  cable  and  27,000  lb. 
per  }i-\n.  cable. 
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Owing  to  the  limited  space  in  certain  shafts  for  elevators 
operated  in  pairs,  it  was  necessary  to  provide  special  verti- 
cal framing  and  supports  extending  the  entire  length  of 
the  shaft  for  attaching  the  car  center  guides  and  counter- 
weight guides. 

On  account  of  the  heavy  trucking  service  for  the  com- 
bination passenger  and  freight  elevators,  the  cars  are  con- 
structed with  }4-in.  sheet-steel  wainscot  to  a  height  of  4  ft., 
and  the  floors  are  of  2.5-in.  tongue-and-grooved  maple 
flooring. 

The  passenger  cars  and  the  combination  passenger  and 
freight  cars,  having  the  full  travel  from  the  basement  to 
the  attic,  are  equipped  with  a  signal  system,  including  an 
external  signal  lamp  over  each  entrance  door,  in  conjunc- 
tion with  hotel-type  car  annunciator  signals.  These  latter 
consist  of  a  double  row  of  miniature  lamps  corresponding 
to  the  several  floors  which  the  car  serves,  one  row  repre- 
senting the  upward  movement  of  the  elevator  and  the 
other  the  downward  travel.  The  wiring  is  arranged  so 
that  pressing  the  "up"  or  "down"  button  on  any  landing 
causes  the  external  lamp  at  that  landing  and  the  corre- 
sponding miniature  lamp  in  the  car  annunciator  box  to  be 
lighted,  the  lamps  remaining  lighted  until  the  call  is  an- 
swered. 

The  short-rise  elevators  having  a  travel  of  more  than 
one  floor  are  equipped  with  standard  drop-signal  annuncia- 


with  the  necessary  air  supply  and  exhaust  connections,  and 
are  designed  to  secure  an  air-cushioning  effect  at  the  end 
of  the  stroke  in  opening  or  closing.  The  air-supply  valves 
for  these  cylinders  are  actuated  by  levers,  which,  in  the  case 
of  the  elevator  car  doors,  are  engaged  by  the  car  when 
approaching  and  leaving  the  landing.  The  car  is  also 
equipped  with  a  hand  lever  by  which  the  operator  can  open 
and  close  the  doors  as  desired.  This  mechanism  is  so  ar- 
ranged that  the  shaft  doors  will  automatically  close  when 
the  car  leaves  the  landing  Doors  to  the  various  passage- 
ways and  vestibules  are  operated  by  hand  levers  from  both 
sides  of  the  doors. 

Compressed  air  for  operating  the  doors  is  furnished  by 
two  National  two-cylinder,  6  in.  by  8.5  in.,  single-stage, 
water-jacketed,  motor-driven  air  compressors,  each  designed 
for  compressing  82  cu.  ft.  of  free  air  per  minute  to  a  pres- 
sure of  80-lb.  gage.  The  pumps  are  driven  by  15-hp  motors 
running  at  1200  r.p.m.  The  pump  units  are  cross-con- 
nected to  a  supply  pipe  delivering  into  a  primary  pressure 
tank  which  will  carry  the  delivery  pressure  of  the  com- 
pressors. From  this  the  air  passes  through  a  reducing 
valve  to  a  secondary  pressure  tank  which  will  carry  the 
constant  air  pressure  required  to  operate  the  engines  of  the 
door-operating  mechanism.  Each  compressor  is  equipped 
with  an  automatic  controlling  device  designed  to  start  one 
motor  when  the  air  pressure  in  the  primary  receiving  tank 


TABLE   III— RESULTS   OF   TEST   OF   8.5-IN.    X   6-IN.    AIR    COMPRESSOR    AND 


MOTOR,   15   HP,   240  VOLTS.   51   AMP 


Cooling  water  entering,  1  7  deg.  C. 

Cooling  water  leaving.  44  deg.  C. 

Gal.  of  water  per  hour.  34 

Surrounding  air 21  deg.  C.            Rise 

Front  motor-bearing 40  deg.  C.  14  deg.  C. 

Rear  motor-bearing 39  deg.  C.  18  deg.  C. 

Armature  winding 49  deg.  C.  28  deg.  C. 

Commutator 54  deg.  C.  33  deg.  C. 

Series  field 53  deg.  C.  32  deg.  C. 

Yoke 42  deg.  C.  21  deg.  C. 

Air  discharge  pipe 114  deg.  C.  93  deg.  C. 


Insulation    break-down  test: 

Armature  and  frame.  .  .  .1500  volts  alternating  current. 


Series  and   frame 1500   volts   alternating  current. 


tors,  while  cars  having  a  travel  of  only  one  floor  are  pro- 
vided with  call-bell  signal. 

All  signal  apparatus  is  operated  from  a  low-voltage  sys- 
tem receiving  energy  from  a  number  of  motor-generator 
sets. 

The  various  safety  devices  on  the  elevators  have  been 
put  to  a  thorough  test  and  have  been  found  to  meet  every 
requirement. 

Pneumatic  Door-Operating  System 

Past  experience  in  various  post  office  buildings  has  demon- 
strated the  necessity  of  installing  heavy  steel  doors  leading 
to  the  various  elevator  shafts  and  passageways  used  for 
trucking  service.  On  account  of  the  size  of  the  openings 
required  some  of  these  steel  doors  weigh  as  much  as  1000 
lb.  each  in  the  case  of  a  single-section  door,  or  500  lb.  each 
for  a  double-section  door.  As  it  would  be  impracticable  to 
operate  these  doors  rapidly  by  means  of  a  hand-operated 
mechanical  device,  it  was  found  necessary  to  provide  an 
automatic  mechanism  worked  by  compressed  air. 

The  total  number  of  doors  thus  operated  at  the  various 
elevator  shafts,  vestibules  and  passageways  throughout 
the  building  is  seventy-four.  The  mechanism  for  the  doors 
comprises  pairs  of  air  engines  consisting  of  cylinders  with 
pistons  connected  to  the  counterweighted  doors  by  steel 
cables   running  over  sheaves.     These  cylinders   are   fitted 


falls  to  a  predetermined  minimum  and  to  stop  the  motor 
when  the  maximum  receiving  pressure  has  been  obtained. 
Should  one  compressor,  however,  not  be  sufficient  to  main- 
tain the  minimum  pressure,  the  second,  or  auxiliary,  com- 
pressor will  then  automatically  be  put  into  operation  when 
the  pressure  has  fallen  about  5  lb.  below  the  minimum, 
the  auxiliary  compressor  remaining  in  operation  until  the 
maximum  pressure  has  been  nearly  attained.  The  auxiliary 
compressor  will  then  be  the  first  one  to  be  cut  out  of 
service.  The  controlling  apparatus  is  cross-connected  so 
that  either  compressor  may  be  used  for  regular  service 
while  the  other  is  held  in  reserve  as  an  auxiliary. 

All  piping  is  of  standard  galvanized  iron  throughout  and 
is  fitted  with  drip  connections  at  all  low  points  of  the  sys- 
tem to  permit  drainage  of  water  of  condensation. 

According  to  the  performance  required  by  the  contract, 
the  continuous  operation  of  twenty-five  of  the  seventy-four 
doors,  at  the  rate  of  one  each  minute,  must  be  accomplished 
by  the  operation  of  only  one  of  the  air  compressors  running 
at  normal  rating.  Each  of  the  doors  must  open  or  close 
completely  in  an  operating  time  not  greater  than  twelve  or 
less  than  eight  seconds,  and  elevator  doors  shall  be  capable 
of  being  immediately  checked  or  reversed  by  the  operator, 
irrespective  of  the  direction  of  travel  of  the  car. 

The  principal  data  relating  to  the  pneumatic  door-operat- 
ing equipment  are  given  in  Table  III. 
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Vacuum  Cleaning  System 

The  vacuum  cleaning  system  installed  in  the  building  was 
designed  with  a  capacity  to  operate  continuously  eight 
20-in.  bare-floor  renovators  at  one  time.  ' 

To  meet  this  requirement  two  50-hp  motor-driven  hori- 
zontal reciprocating-type  vacuum  pumps  are  provided,  each 
having  a  cylinder  displacement  of  1200  cu.  ft.  per  minute. 
A  feature  of  these  pumps  is  the  use  of  the  machine  base 
as  a  dust  separator  and  collector.  Air  from  the  sweepers 
is  led  through  water  in  the  base  casting  before  passing  to 
the  pump.  The  valves  are  of  the  rotary  type  and  are  so 
arranged  that  by  turning  them  through  180  deg.  the  vacuum 
pump  is  converted  into  an  air  compressor.  This  arrange- 
ment permits  the  suction  lines  to  the  base  to  be  closed  off 
and  allows  the  water,  with  the  collected  refuse,  to  be  dis- 
charged directly  into  the  sewer.  The  vacuum  in  the  suc- 
tion line  is  maintained  practically  uniform  by  means  of  a 
by-pass  valve,  which  automatically  permits  the  air  to  pass 
from  one  cylinder  to  the  other  in  case  the  vacuum  exceeds 
that  for  normal  operation.  Each  pump  is  driven  by  an 
electric  motor  through  herringbone  V-shaped  gears  to  in- 
sure practically  noiseless  operation. 

The  sweeper  outlets  throughout  the  building  are  so  lo- 
cated that  any  point  in  any  room  may  be  reached  with  a 
renovator  by  means  of  a  75-ft.  length  of  hose.  No  pipe 
smaller  than  1.5-in.  is  used  in  the  branches,  and  the  pipe 
risers   are  at  least   2  in.    in   diameter.     The  main   suction 


FIG.  6 EFFICIENCY   CURVE  OF  ELEVATOR    MOTOR 

line  in  the  vacuum-cleaner  room  enters  two  centrifugal 
dust  separators,  one  in  the  line  leading  to  each  machine. 

To  facilitate  the  convenient  operation  of  the  system  over 
such  a  large  floor  area  there  are  provided  a  number  of 
combination  portable  hose  reels  and  renovator  cabinets  of 
compact  design,  capable  of  carrying  full  equipment  of  ren- 
ovators and  100  ft.  of  non-collapsible  hose.  The  installa- 
tion is  designed  to  maintain  a  vacuum  of  15  in.  of  mercury 
column  with  all  outlets  closed. 

The  performance  specifications,  in  addition  to  imposing 
a.  capacity  test  of  the  pumps,  require  that  a  mixture  of  25 
lb.  of  bolted  wheat  flour,  20  lb.  of  sand  and  5  lb.  of  char- 
coal, when  evenly  scattered  over  5000  sq.  ft.  of  bare  floor, 
shall  be  cleaned  with  a  standard-size  bare-floor  cleaner  at 
a  rate  of  not  less  than  8000  sq.  ft.  per  hour. 

The  plant  was  also  required  to  be  capable  of  operating 
at  12-in.  vacuum  eight  bare-floor  renovators  of  the  largest 
size,  each  attached  to  75  ft.  of  hose,  with  a  power  demand 
of  not  more  than  40  kw.  The  two  American  Rotary  Valve 
Company  vacuum  pumps  are  of  the  two-cylinder  tandem 
type,  each  cylinder  measuring  25  in.  by  10  in.  The  pumps 
are  capable  of  handling  600  cu.  ft.  of  free  air  per  minute 
from  a  vacuum  of  12  in.  of  mercury.  The  50-hp  motor  has 
a  specified  efficiency  of  90  per  cent  at  full  load. 

Conclusion 

Preliminary  work  in  connection  with  the  planning  of  the 
mechanical  and  electrical  equipment  of  the  new  post  office 
building,  as  described  herein,  was  begun  about  five  years 
ago.     The  consulting  engineers  were  called  upon  not  only 


to  design  this  equipment  but  to  supervise  its  installation. 
The  work  has  been  continuous  and  is  now  practically  com- 
pleted. 

A  section  of  the  building  occupied  by  the  railway  mail 
service  was  placed  in  service  over  two  years  ago ;  the  re- 
maining portions  will  be  ready  for  occupancy  early  this 
year. 

The  entire  building  was  constructed  under  the  direction 


fig.  7 — passenger-elevator  equipment 

of  the  United  States  Treasury  Department,  Messrs.  McKim, 
Mead  &  White  acting  as  architects  and  Messrs.  L.  B. 
Marks  and  J.  E.  Woodwell,  New  York  City,  serving  as 
consulting  engineers. 

The  main  contractors  for  the  electrical  and  mechanical 
work  are  as  follows:  Mail-handling  machinery,  Lamson 
Consolidated  Store  Service  Company  and  Otis  Elevator 
Company;  electric  wiring,  Van  Wagoner-Linn  Construction 


FIG.  S — TWO  OF  THE  TWELVE  WORM-GEAR-TRACTION   PASSENGER- 
FREIGHT    ELEVATORS 

Company:  lighting  fixtures  installed  to  date,  Cassidy  & 
Son  Manufacturing  Company  and  the  Mitchell  Vance  Com- 
pany: heating  and  ventilation.  Baker.  Smith  &  Company: 
electric   e\c\ .  ny;    hydraulic   ele- 

vators,   Standard    Plunger    Elevator   Company;    pneumatic 
door-operating    devices,    Burdett-Rowntree    Manufacturing 
Company ;    vacuum   cleaning  machinery.    American    Rotary 
lany. 
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Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among  Successful  Utilities 


An  Iron  Campaign  by  Mail  at  Mobile 

During  a  Christmas  appliance  campaign  at  Mobile,  Ala., 
325  electric  flatirons  were  sold  with  the  aid  of  a  letter 
coupon  sent  to  local  customers  of  the  Mobile  Electric  Com- 
pany. This  explained  that  the  company  would  accept  the 
letter,  in  lieu  of  $1.50,  on  the  purchase  of  an  electric  iron. 
The  reason  assigned  for  granting  the  bonus,  as  given  by 
Mr.  R.  E.  Flower,  contract  agent  for  the  company,  was  that, 
while  most  business  firms  gave  away  calendars  or  souvenirs 
of  some  sort  during  the  holiday  season,  the  Mobile  Electric 
Company  wished  to  give  something  of  real  value.  The 
result  of  these  letters  was  the  sale  of  325  flatirons.  The 
irons  were  sold  for  cash  only.  The  receipts  paid  not  only 
for  the  irons  but  the  cost  of  advertising  as  well. 


Geared  Electric  Vehicle  in  New  York-Boston  Run 

Completing  a  251 -mile  run  from  New  York  to  Boston  in 
twelve  hours  and  fifteen  minutes  is  the  record,  over  hilly 
roads  with  many  muddy  detours,  just  established  by  a 
Church-Field  geared-type  electric  roadster.  For  a  shorter 
distance  between  the  two  cities,  224  miles,  the  previous 
speed  record  for  an  electric  vehicle  had  been  twelve  hours 
and  twelve  minutes.  Detours  made  by  the  Church-Field 
vehicle  account  for  the  discrepancy  in  mileage. 

The  trip  was  made  by  Mr.  C.  R.  Forth,  of  New  York,  and 
a  companion.  The  car  carried  standard  lead  batteries  and 
equipment,  an  extra  tire  casing,  four  tubes  and  40  lb.  of 
baggage.  The  hilly  route  followed  caused  the  Church-Field 
two-speed  transmission  to  show  to  advantage.  The  weather 
was  cold  and  considerable  snow  was  encountered,  making  it 
necessary  three  times  to  leave  the  main  road.  In  spite  of 
these  difficulties,  the  car's  average  speed  per  hour  for  the 
distance  was  21.3  miles.  No  trouble  was  encountered  and 
no  adjustments  were  made. 


Important    Electric- Vehicle    Announcement    in 
St.  Louis 

Now  that  the  electric-vehicle  industry  in  St.  Louis  has 
grown  to  large  proportions,  the  Union  Electric  Light  & 
Power  Company  of  that  city  announces  that  it  will  with- 
draw from  the  field  of  selling  electric  vehicles  and  sup- 
plies and  doing  garage  work,  confining  itself  to  its  regular 
business  of  generating  and  selling  electricity. 

Early  in  1906,  when  there  were  but  eleven  electric 
vehicles  in  St.  Louis  and  a  woeful  lack  of  expert  and  in- 
telligent attention  to  the  subject,  the  central-station  com- 
pany began  an  aggressive  educational  campaign  which  in- 
cluded the  opening  of  garages  and  taking  the  local  repre- 
sentation for  some  well-known  types  of  pleasure  and  com- 
mercial cars.  Largely  as  the  result  of  this  policy,  the  use 
of  the  electric  vehicle  has  expanded  rapidly  in  St.  Louis, 
until  to-day  it  is  said  that  there  are  more  than  700  "elec- 
trics" in  operation  on  the  streets  of  that  city. 

The  electric-service  company  has  now  decided  that  the 
time  has  arrived  when  it  should  withdraw  from  active  com- 
petition with  others  in  selling  and  garaging.  It  has  there- 
fore given  up  its  agencies  and  will  close  its  public  garage 
at  Twentieth  and  Locust  Streets  as  soon  as  its  customers 


can  be  accommodated  elsewhere.  The  Rauch  &  Lang  Car- 
riage Company,  which  the  electric-service  company  has 
represented,  is  about  to  open  a  garage  and  salesroom  in 
the  West  End,  and  the  General  Vehicle  Company  has  like- 
wise arranged  for  local  representation,  as  has  the  Electric 
Storage  Battery  Company,  for  which  the  Union  Electric 
Light  &  Power  Company  has  also  acted  as  distributer. 

Mr.  C.  E.  Michel,  who  has  been  manager  of  the  automo- 
bile department  of  the  electric-service  company  and  who 
has  done  much  to  build  up  the  use  of  the  electric  vehicle  in 
St.  Louis,  will  continue  in  the  employment  of  the  company, 
and  his  services  will  be  at  the  command  of  either  buyers  or 
sellers  of  electric  vehicles  when  desired. 


Building  Up  Day  Load  in  a  Town  of  3800 

"It  was  only  after  long  consideration  and  the  wearing 
out  of  innumerable  pencils  that  we  could  finally  make  up 
our  minds  to  attempt  twenty-four-hour  service,  and  even 
then  it  was  with  the  expectation  of  having  to  operate  sev- 
eral years  at  a  loss,  for  we  were  peculiarly  situated,"  said 
Mr.  W.  E.  Haseltine  in  recounting  before  the  Wisconsin 
Electrical  Association,  Jan.  15,  his  experiences  in  building 
up  a  demand  for  day  service  at  Ripon,  Wis.,  a  town  of 
3800  inhabitants. 

The  place  itself  was  hardly  one  to  offer  much  encourage- 
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ment  for  the  success  of  a  venture  of  this  kind.  Its  popula- 
tion was  largely  made  up  of  retired  farmers  and  there 
were  practically  no  manufacturing  establishments.  When 
it  is  understood  that  the  community  had  not  increased  a 
soul  in  population  during  the  last  twenty  years  there  will 
be  little  wonder  that  the  central-station  manager  hesitated. 
After  arranging  an  attractive  rate  schedule,  under  which 
energy  for  motor  service  was  to  be  sold  at  9  cents,  net, 
per  kw-hr.  for  the  first  sixty  hours'  use,  and  4.5  cents  per 
unit  thereafter,  the  newly  formed  commercial  department 
went  in  search  of  "power"  customers.  Going  over  the 
entire  town,  a  list  was  made  up  of  everyone  who  could 
possibly  use  motor  service — it  was  an  extremely  short  one- 
together  with  the  number  of  horse-power  in  motors  and 
the  various  motor-driven  equipment  thought  to  be  required 
by  each.  The  local  staff  was  entirely  without  experience 
in  motor  practice,  but  made  the  best  guesses  it  could,  Mr. 
Haseltine  modestly  admits.  Then  followed  a  round  of 
visits  to  persons  on  the  calling  list,  explaining  what  it  was 
intended  to  do  and  the  advantages  of  electric  power. 
Meanwhile  strong  arguments  were  used  to  get  prospective 
customers  to  agree  to  patronize  the  company  if  day  service 
were  given.  It  was  discouraging  work,  however.  Some 
said  positively  that  they  would  not  use  it ;  a  number  thought 
they  would  like  it,  but  had  various  reasons  for  putting  it 
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off;  this  man  would  not  put  in  a  motor  until  he  could  sell 
his  gasoline  engine;  another  couldn't  afford  it  just  now. 
but  the  majority  wanted  to  wait  and  see  how  the  other 
fellow  came  out.  ' 

Not  content  with  one  call,  the  visits  were  repeated  sev- 
eral times,  but  as  the  net  result  of  several  weeks'  effort 
there  had  not  been  landed  a  single  one  of  the  larger  "pros- 
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pects,"  while  the  only  customers  positively  booked  were  a 
meat  market  and  a  couple  of  printing  offices.  Almost  ready 
to  give  up,  the  local  sales  staff,  in  the  depths  of  its  despair, 
remembered  the  rabbit  that  climbed  the  tree  "because  he 
had  to!"  With  this  inspiring  example  in  mind  the  solicitors 
sallied  forth  again,  having  determined  that  this  time  they 
must  get  the  business. 

The  first  establishment  tackled  in  this  spirit  was  a  cream- 
ery— a  bad  beginning  on  account  of  the  large  amount  of 
steam  necessarily  used.  In  previous  talks  the  creamery 
manager  had  declared  that  he  would  like  to  use  electricity 
if  it  cost  the  same  as  steam  or  even  a  trifle  more,  but  he 
seemed  perfectly  confident  that  "it  couldn't  be  done."  Be- 
sides, he  had  been  actually  convinced  that  he  was  getting 
his  heat  free.  This  creamery  man  was  no  exception,  and, 
to  make  a  long  story  short,  he  finally  accepted  the  propo- 
sition that  the  electric  company  should  lay  out  his  installa- 
tion of  motors — their  number,  size  and  location — and  that  it 
would  itself  guarantee  his  satisfaction  with  the  results.  If 
dissatisfied,  after  a  fair  trial,  the  company  even  agreed  to 
take  out  the  motors  without  it  having  cost  the  customer  a 
cent. 

The  creamery  was  then  being  driven  by  a  single  engine 
and  two  long  parallel  line-shafts.  Individual  motor  drives 
were  decided  upon  for  the  entire  equipment,  the  total  motor 
horse-power  installed  being  about  one-third  that  of  the 
engine.  After  the  plant  had  been  running  a  month  or  six 
weeks  the  manager  was  approached  and  asked  how  he  was 
satisfied.  He  replied_  that  he  liked  the  way  the  installa- 
tion worked,  but  still  believed  that  it  was  costing  him 
more  money  than  steam  drive. 

The  company  then  suggested  a  two  weeks'  test,  arranging 
to  operate  one  week  with  steam  and  the  next  with  elec- 
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tricity.  It  was  then  winter,  and  during  the  week  of  steam 
operation  the  exhaust  steam  was  used  for  heating  the  build- 
ing, but  in  spite  of  this,  the  end  of  the  test  showed  a  sub- 
stantial saving  in  favor  of  electricity.  The  company  has 
been  furnishing  this  customer's  service  ever  since,  and 
during  the  past  summer  he  put  in  a  motor-driven  refrig- 
erating plant.     This  installation  was  of  incalculable  benefit 


in  giving  both  prospective  customers  and  the  central  sta- 
tion confidence  in  its  product,  and  it  proved  of  the  greatest 
value  as  an  example  for  securing  other  business. 

■  The  next  problem  was  a  washing-machine  factory  oper- 
ated by  steam.  Here  the  manager  was  willing  to  put  in 
motors  for  summer  use,  but  "knew''  that  he  could  save 
money  by  operating  by  steam  in  the  winter  and  using  his 
exhaust  steam  for  heating.  He  "knew"  it  because  a  friend 
of  his  who  ran  a  machine  shop  in  a  neighboring  city  had 
told  him  so.  Upon  investigation  it  was  found  that  this 
friend  operated  his  extensive  machine  shop  with  one  large 
motor  and  innumerable  belts  and  line  shafts. 

The  manager  was,  however,  finally  persuaded  to  permit 
motors  to  be  installed  in  the  fall,  the  argument  being  made 
that  if  his  exhaust  steam  didn't  save  him  anything  in 
winter  he  was  that  much  ahead  in  operating  continuously 
by  electricity.  Here  again  individual  drive  was  installed 
and  on  test  won  out  well  under  the  cost  of  steam.  This 
firm  is  now  building  a  new  factory,  which  will  be  equipped 
with  motor  drive  exclusively. 

Other  motor-service  consumers  came  gradually — not 
without  effort ;  but  each  installation  helped  the  next — a 
steam  laundry,  a  quarry,  shops,  garages,  etc.  Meanwhile 
the  company  was  not  idle  with  small  heating  devices.  The 
management  first  picked  out  what  it  considered  to  be  the 
best  electric  iron  in  the  market,  regardless  of  cost  (for 
one  has  to  live  with  an  electrical  device  after  it  is  in- 
stalled), bought  a  quantity  and  proceeded  to  distribute 
them  among  the  consumers.  With  each  iron  was  sent  a 
little  folder  offering  a  thirty-day  free  trial.    If  the  customer 
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did  not  request  that  the  iron  be  taken  back  at  the  end  of  this 
time,  the  company  assumed  he  desired  to  retain  it  and 
billed  it  at  net  cost  of  $3.75,  the  regular  price  being  $5. 

A  rather  unfortunate  time  was  selected  for  sending  out 
this  first  consignment  of  irons,  for  it  was  October,  with  its 
lengthening  days,  and  the  company  having  just  started 
twenty-four-hour  service,  people  were  already  using  service 
at  hours  to  which  they  had  never  been  accustomed  before. 
These  were  two  good  reasons  for  expecting  increased  bills 
even  without  the  irons,  and  since  no  very  great  success 
was  anticipated  the  management  was  more  than  pleased 
when    about   60   per   cent   were   retained. 

Next  spring,  when  the  irons  were  sent  around  again, 
a  still  larger  percentage  was  retained.  A  little  later  the 
same  plan  was  carried  out  with  toasters,  except  that 
these  were  sold  for  list.  While  not  as  large  a  number 
of  them  were  placed  as  in  the  case  of  the  irons,  more  were 
put  into  service  in  this  way  than  could  have  been  done 
in  any  other.  The  three  best-selling  heating  appliances 
in  their  order  have  been  irons,  toasters  and  warming 
pads. 

Last  summer  was  the  first  one  with  fan  service  avail- 
able, but  the  results  were  not  very  satisfactory,  due,  per- 
haps, to  the  fact  that  the  summer  was  exceptionally  cool. 

Meanwhile  the  company  was  advertising  in  various  ways. 
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by  circulars,  newspapers,  bill  stickers,  etc.,  and  during  the 
month  of  April  a  special  thirty-day  wiring  offer  for  resi- 
dences was  made — $1  per  outlet  for  the  first  six  outlets  and 
75  cents  for  each  one  over  six.  Fixtures  were  also  sold 
during  this  period  at  reduced  rates.  Altogether  the  results 
broke  a  little  better  than  even  on  these  installations,  and 
quite  a  number  took  advantage  of  this  offer. 

The  local  washing-machine  company  had  planned  to  erect 
a  new  factory  building  and  had  received  a  number  of  offers 
to  move  elsewhere,  but  the  owners,  being  Ripon  men,  pre- 
ferred not  to  do  so.  After  a  conference  of  the  local  com- 
mercial club  the  factory  owners  suggested  that  a  purchase 
of  a  hundred  electric  washers  would  please  them  greatly 
and  would  be  good  advertising  for  their  company.  In  a  few 
days  the  Ripon  citizens  had  subscribed  for  these  hundred 
machines,  and  when  all  were  delivered  60  per  cent  of  the 
local  domestic  consumers  were  equipped  with  these  useful 
devices. 

The  accompanying  curves  show  the  effect  of  the  first 
year  of  continuous  service  on  the  character  of  the  station 
load.  Fig.  1,  taken  June  27,  shows  the  day  peak  to  be  con- 
siderably higher  than  the  lighting  peak.  The  stores  closed 
at  6  p.  m.,  as  they  do  every  day  except  Saturday  during 
the  summer,  and,  there  being  moonlight,  there  was  little 
street  lighting. 

Fig.  2,  July  6,  shows  the  motor  load  not  quite  so  high. 
since  the  washing-machine  factory  was  not  running.  Here 
the  commercial  lighting  peak  and  the  motor  peak  are  prac- 
tically the  same,  the  day  being  Saturday,  when  the  stores 
were  open.  Superposed  upon  this  commercial-lighting  load, 
however,  is  the  street  lighting,  bringing  the  total  peak  very 
much  higher.  Also  indicated  on  this  chart  in  dotted  lines 
is  the  load  curve  for  a  corresponding  day  in  191 1,  showing 
the  contrast. 

Fig.  3  shows  the  peak-load  curves  for  the  respective  years 
ended  Oct.  i,  1911,  and  Oct.  1,  1912,  these  dates  being  se- 
lected since  twenty-four-hour  service  was  begun,  Sept.  13, 
191 1.  It  will  be  noticed  that  last  year's  curve  has  flattened 
out  considerably  over  that  of  the  year  before,  the  minimum 
being  78.4  per  cent  of  the  maximum,  while  for  the  previous 
vear  the  minimum  was  61.9  per  cent. 

Fig.  4  shows  the  comparative  station  outputs  in  kilowatt- 
hours,  indicating  perhaps  best  of  all  how  the  hollow  due 
to  the  short  lighting  hours  of  the  daylight  months  has 
been  filled  up. 

For  the  year  1910-11  the  minimum  monthly  output  was  33 
per  cent  of  the  maximum,  while  for  the  years  1911-12  it 
was  73.8  per  cent.  Even  the  minimum  for  1911-12  was  al- 
most as  great  as  the  maximum  for  the  previous  year.  The 
curves  of  income  for  the  two  years  follow  in  a  general  way 
the  output  curves,  except  that  the  difference  is  not  quite 
so  great,  since  a  large  part  of  the  summer  load  was  in 
motors,  taking  a  lower  rate  than  the  lighting.  The  equip- 
ment is  also  being  operated  to  much  better  use,  for  while 
the  increase  in  peak  load  shown  on  the  charts  is  but  4 
per  cent,  the  station  output  in  kilowatt-hours  for  the  year 
increased  57  per  cent  and  the  gross  revenue  40  per  cent. 

The  greatest  surprise  of  all,  however,  was  the  increase  of 
both  domestic  and  commercial  lighting  loads  due  to  service 
being  available  at  all  times.  In  fact,  the  average  increase 
in  revenue  per  consumer  was  11.6  per  cent  for  commercial 
customers  and  13.7  per  cent  for  domestic  users.  When  to 
that  is  added  the  income  from  new  lighting  consumers,  the 
total  from  this  source  is  77.7  per  cent  of  the  entire  ad- 
ditional cost  of  the  continuous  service. 

Returning  to  a  discussion  of  the  best  methods  of  getting 
new  business,  nothing,  said  the  author,  can  take  the  place 
of  personal  solicitation.  Next  to  that  Mr.  Haseltine  recom- 
mended newspaper  advertising,  especially  "locals"  in  small- 
town papers.  Personal  items  to  the  effect  that  John  Jones 
has  just  equipped  his  house  with  electricity  or  that  Richard 
Smith  has  discarded  his  gasoline  engine  in  favor  of.  an 
electric  motor  at  his  garage  are  read  with  interest  by  all  of 


Jones'  and  Smith's  friends,  which  usually  include  the  whole 
population.  Office  displays  help,  too.  People  see  them 
when  they  come  in  to  pay  their  bills. 

In  closing  his  paper,  Mr.  Haseltine  addressed  pointed 
advice  to  all  small-company  managers  hesitating  at  the 
thought  of  day  service:  "Do  not  be  afraid  of  it!  Results 
will  not  come  by  themselves,  of  course,  nor  will  they  in 
anything  else  worth  doing,  but  I  know  of  no  department 
of  public-utility  service  where  the  same  amount  of  effort 
will  reap  a  richer  reward." 


Wiring  and  Illumination 

Effective  Lighting  of  a  Bank  Counter 

A  feature  of  the  north  addition  to  the  First  National 
Bank  of  Boston,  Mass.,  is  the  metliod  of  lighting  the  glass 
counters  used  by  depositors  in  filling  out  slips,  indorsing 
checks  and  making  other  memoranda.  The  bank  employs 
Boston  Edison  service  throughout  for  both  lighting  and 
motors  and  is  a  large  user  of  electricity.  A  typical  counter 
is  shown  in  the  accompanying  illustration.  The  top  surface 
is  mounted  3  ft.  '4  in.  above  the  floor,  its  width  being  23  in. 
and  its  thickness  in  solid  plate  1.25  in.     A  glass  rack  4  in. 


FIRST  NATIONAL  BANK,  BOSTON — COUNTER  LIGHTING 

high  is  fixed  at  the  rear  for  holding  slips  and  blanks.  The 
lighting  is  provided  by  four  25-watt,  28-volt  tubular  tung- 
sten lamps  wired  in  series  and  placed  inside  a  metal  reflect- 
ing trough  3  ft.  long,  4  in.  wide  at  the  top  and  3l/>  in.  deep, 
the  bottom  width  being  5  in.  The  reflecting  surface  is  lined 
with  glass  prismatic  mirrors,  and  the  lamps,  which  are  con- 
cealed from  the  eyes  of  persons  using  the  desk,  are  in- 
stalled on  horizontal  axes  20  in.  above  the  counter.  The 
latter  is  4  ft.  2  in.  long,  and  the  lamps  are  installed  iS  in. 
between  centers,  each  filament  being  centrally  supported  in 
a  glass  tube  10  in.  long  and  1  in.  in  diameter.  The  ex- 
terior of  the  reflector  is  painted  gray  to  harmonize  with  the 
surrounding  stone  wall  of  the  banking  room.  Entire  ab- 
sence of  glare  is  a  noteworthy  feature  of  this  installation. 
With  an  expenditure  of  only  100. watts  inside  the  reflector, 
a  lighting  effect  quite  beyond  the  scope  of  the  old  style  of 
carbon  bulb  lamps  is  produced,  and  although  it  is  difficult 
to  show  the  results  of  the  installation  in  a  photograph,  the 
illumination  is  thoroughly  soft  and  pleasing. 
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Bell  and  Lamp  Signal  Systems — II. 

By  Sydney  F.  Walker 

In  the  issue  of  the  Electrical  World  of  Jan.  18  the  first 
instalment  of  "Bell  and  Lamp  Signal  Systems"  appeared, 
giving  a  resume  of  the  early  growth  and  development  of 
the  use  of  electricity   in  mine  signaling.     In   the   present 


rails  and  two  sets  of  cars.  An  endless  rope  is  continually 
in  motion  on  these  roads,  one  part  of  the  rope  moving 
toward  the  coal  face  and  the  other  part  moving  toward  the 
mine  shaft.  The  main  haulage  rope  is  being  continually 
fed  from  what  are  termed  secondary  haulage  roads,  which 
are  branch  roads  leading  away  from  the  main  road  to  the 
working  face.     At  first  the  cars  on  the  branch  roads  were 


FIG.    4 CONNECTIONS    OF    THE    OLD    FORM     OF    ENGINE    ROAD    SIGNAL,     WITH     SEVERAL    BELLS,     ALL    RINGING    TOGETHER 


issue  are  described  some  of  the  systems  used  in  the  well- 
known    collieries    of    England. 

With  the  development  of  mines  over  large  areas,  in  con- 
sequence of  the  improvements  that  have  taken  place  in 
mining  methods  during  the  last  thirty  or  forty  years,  enor- 
mous changes  have  also  been  made  in  the  haulage  systems. 
In  the  early  days  of  British  mining,  when  the  seams  utilized 
were  at  small  depth  below  the  surface  and  when  the  areas 
worked  were  small,  the  haulage  problems  were  very  simple. 
As  the  depth  of  the  seams  increased,  it  became  necessary  to 
draw  from  larger  and  larger  areas,  and  hence  the  haulage 
roads  became  longer  and  longer.  The  practice  of  sinking 
the  shafts  at  the  highest  part  of  the  seam,  which  is  very 
frequently  at  a  steep  angle  with  the  horizontal,  and  driving 
the  roads  from  the  shafts  to  the  edge  of  the  boundary,  in- 
creased the  length  of  the  roads  and  increased  the  work 
which  the  haulage  systems  had  to  perform.  Gradually  the 
simple  haulage  rope  with  one  drum  was  displaced  by  the 


pulled  entirely  by  horses;  in  later  years  they  have  been 
operated  by  haulage  ropes,  and  in  a  great  many  cases  the 
secondary  haulage  systems  are  driven  by  electric  motors. 
The  arrangement  of  endless  rope  haulage  provides  for  mine 
wagons  being  attached  to  the  rope  at  any  point  of  the  road, 
so  that  one  rope  is  being  continually  fed  with  full  wagons 
from  the  branch  roads,  and  at  the  same  time  working  faces 
are  being  continually  supplied  with  empty  wagons  from 
the  other  rope. 

It  will  easily  be  understood  that  it  is  of  great  importance 
to  the  men  who  are  employed  in  attaching  and  detaching 
the  mine  wagons  from  the  endless  rope  to  be  able  to  stop 
the  rope  quickly  in  case  of  accident.  It  frequently  happens 
that  a  mine  wagon  is  not  properly  on  the  rails,  or  it  is 
jerked  off  the  rails  when  the  haulage  rope  exerts  its  first 
pull.  In  such  a  case,  unless  the  rope  is  promptly  stopped 
considerable  damage  may  be  done  on  the  road.  This  re- 
quirement is  met  by  the  above-mentioned  signals:  but  there 
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main  and  tail  haulage  system,  in  which  a  train  of  mine  cars 
was  drawn  from  the  neighborhood  of  the  working  face  to 
the  engine  room ;  and  later  on  this  system  gave  place  to  the 
one  that  is  very  largely  used  in  all  extensive  mines  now, 
namely,  the  endless-rope  system. 

In  most  large  mines  there  are  one  or  two  main  haulage 
roads,  made  wide  enough  to  accommodate  two  sets  of  mine 


is  another  requirement,  namely,  that  those  who  are  em- 
ployed  "ii  the  road  should  know  when  the  rope  is  stopped 
by  signal  and  when  it  is  going  to  start  again.  Stopping  is. 
of  course,  void  of  danger,  but  if  the  rope  is  restarted  when 
some  of  the  men  at  the  ends  of  the  branch  roads  are  at- 
taching cars  to  it,  or  are  doing  anything  else  that  brings 
them   in  cpntact   with   the  rope,  its  sudden  starting  might 
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have  a  disastrous  result.  To  meet  this  condition  bells  are 
installed  at  the  ends  of  the  branch  roads,  as  shown  in  Fig.  4, 
and  all  the  bells  ring  simultaneously  when  any  one  of  the 
men  employed  in  hitching  the  cars  on  to  the  rope  signals. 
In  practice  a  "hitcher"  would  signal  to  stop,  and  when  his 
car  is  ready  or  he  has  overcome  the  trouble,  whatever  it 
may  have  been,  he  would  give  another  signal  to  start. 

In  many  collieries  it  was  the  usual  arrangement  for  the 
man  who  stopped  the  rope  to  signal  his  number,  showing 
where  the  trouble  had  occurred  in  case  any  assistance  was 
required.  Various  difficulties  arose  in  connection  with  this 
system,  though  it  is  still  in  use  in  a  great  many  mines,  and 
these  troubles  have  led  to  modern  developments.  In  the 
first  place,  the  engine  man  did  not  know,  unless  the  man 
who  stopped  the  engine  signaled  his  number,  where  the 
trouble  was.  In  the  second  place,  the  sending  of  a  number 
of  signals  occupied  considerable  time.  If  there  were  six 
stations  on  a  main  haulage  road  and  the  ordinary  signals 
required  three  or  four  rings,  the  number  of  rings  in  the 
station  signals  must  of  necessity  be  high  and  have  occu- 
pied considerable  time.  More  trouble  was  caused  by  the 
inability  of  the  listener  to  distinguish  separate  rings  with 
the  style  of  bell  generally  used  in  the  collieries,  especially 
after  the  battery  had  been  exhausted  by  sending  a  long 
series  of  signals. 

These  troubles   led   to   the   development   of   the  modern 


section  signaled  No.  4  relay  operated  and  cut  out  all  the 
others,  and  so  on.  The  Willis  signal,  so  far  as  the  writer 
is  aware,  has  not  been  adopted  elsewhere. 

Quite  recently  there  have  been  further  developments  in 
this  direction,  and  some  of  the  Yorkshire  collieries,  notably 
the  Ackton  Hall  Colliery,  have  adopted  what  is  practically 
a  modification  of  Mr.  Willis'  signal.  Fig.  7  represents 
the  arrangement  of  the  signals  at  Ackton  Hall  Colliery,  in 
which  important  improvements  have  been  made  over  the 
Willis  system.  In  the  first  place,  the  indicator  in  the  engine 
room  consists  of  a  series  of  small  incandescent  lamps,  the 
current  for  which  is  furnished  by  a  small  storage  battery. 
After  a  signal  the  lamp  remains  lighted  until  the  engine 
man  extinguishes  it  by  switching  off  the  battery  current. 
There  is  a  system  of  relays  in  the  engine  room,  placed 
inside  a  substantial  iron  case.  There  is  one  relay  for  each 
section  of  the  engine  road,  and  when  a  signal  is  sent  from 
any  one  section  a  bell  in  the  engine,  room  rings  and  the 
lamp  corresponding  to  that  section  is  lighted.  There  are 
only  two  line  wires  on  the  engine  road,  and  there  is  a  relay 
between  each  two  sections,  the  relay  again  performing  the 
double  office  of  adding  resistance  to  the  line  and  of  con- 
necting a  local  bell  into  the  circuit.  A  separate  relay  in 
the  engine  room  rings  the  bell.  The  coils  on  all  the  relays 
in  the  engine  room  are  connected  in  series,  and  the  selec- 
tion   is   performed   by   practically   the   same   operation   of 
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''relay  signal."  The  first  of  these  was  introduced  some  years 
ago  by  Mr.  Willis  at  the  Lycett  Collieries  in  North  Staf- 
fordshire. He  divided  the  road  into  sections  of  equal  or 
unequal  length,  according  to  convenience.  One  bell  was 
placed  in  the  engine  room  and  one  at  each  station.  There 
was  also  an  indicator  in  the  station  which  showed  the 
section  from  which  the  signal  came.  The  indicator,  which 
was  of  the  ordinary  type  employed  in  domestic  work, 
although  somewhat  stronger  than  usual  in  construction, 
was  operated  by  relays,  and  the  relays  were  "tuned"  to 
respond  only  to  the  current  from  the  section  to  which  they 
were  allotted.  Fig.  5  shows  the  arrangement  of  the  bell 
stations,  wire  and  indicator,  and  Fig.  6  shows  the  arrange- 
ment of  relays  and  indicator.  Between  each  two  sec- 
tions on  the  engine  road  was  installed  a  relay,  which  per- 
formed the  double  office  of  connecting  a  local  bell  and  bat- 
tery and  of  adding  resistance  to  the  circuit  when  the  naked 
iron  wires  were  connected  beyond  it.  By  arranging  the 
sensitiveness  of  the  relays  in  the  engine  room  to  correspond 
with  the  current  that  existed  in  the  circuit  from  the  differ- 
ent sections,  the  current  being  weaker  for  the  relays  which 
are  toward  the  end  of  the  line,  the  necessary  selection  was 
obtained.  In  addition,  the  relay  in  the  engine  room  per- 
formed the  double  duty  of  connecting  its  own  indicator  and 
of  cutting  out  all  those  behind  it.  Thus,  No.  1  indicator, 
arranged  to  correspond  to  a  connection  made  in  No.  1  sec- 
tion, required  the  strongest  current  to  operate  it.  No.  2 
required  less  current  and  soon  passed  when  connection  was 
made  in  No.  3  section,  and  so  on,  No.  6  relay  in  the  engine 
room  operating  on  the  smallest  current.  In  practice,  when 
No.  6  section  signaled  No.  6  relay  in  the  engine  room  oper- 
ated and  cut  out  all  the  other  relays  1  to  5,  and  if  No.  4 


"tuning"  as  that  described  in  connection  with  Mr.  Willis' 
signal. 

Assuming  that  there  are  six  sections  and  numbering  them 
from  1  to  6,  No.  1  being  that  nearest  the  engine  room,  No. 
1  relay  requires  the  largest  current  to  operate  it,  No.  2  a 
little  less,  No.  3  still  less,  and  so  on.  The  relays  are  care- 
fully made  and  calibrated,  so  that  at  the  colliery  in  ques- 
tion the  line  between  sections  1  and  3  has  a  resistance  of 
10  ohms,  that  between  sections  2  and  3  a  resistance  of  20 
ohms,  and  so  on. 

There  is  another  feature  in  connection  with  the  system 
in  operation  at  Ackton  Hall,  namely,  the  arrangement  of 
the  line  batteries.  At  each  end  of  the  engine  room  there 
are  two  Edison  Lalande  batteries  of  twelve  cells  each, 
and  they  are  connected  in  parallel,  but  the  connections  of 
the  two  line  wires,  the  line  relays  and  the  relays  in  the  en- 
gine room  are  such  that  there  is  a  closed  circuit,  with  two 
batteries  opposing  each  other,  and  therefore  when  no  signal 
is  being  given  no  current  is  present  in  the  circuit.  When 
connection  is  made  between  the  two  line  wires  in  any  section, 
the  batteries  are  placed  in  parallel,  operating  the  relays  in 
the  engine  room  and  the  relays  on  the  line  between  them. 
The  relays  on  the  line  ring  the  local  bells,  with  local  bat- 
teries. A  feature  of  this  system  lies  in  the  fact  that  the 
batteries  are  maintained  at  a  constant  potential  throughout 
their  life  by  means  of  variable  resistance  and  voltmeter  in 
the  circuit.  The  life  of  the  batteries  is  stated  as  three 
weeks.  It  will  be  noted  that  in  the  latest  development  of 
the  sectional  relay  signal  the  Edison  Lalande  battery  has 
been  employed,  because  it  is  possible  to  maintain  a  con- 
stant potential  on  the  line  by  its  use  with  the  aid  of  a  resist- 
ance.    From  information  received  from  the  mine  the  indi- 
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cations  are  that  the  constancy  of  potential  of  the  Edison 
Lalande  battery,  under  the  conditions  ruling,  is  greater  than 
that  of  a  storage  battery.  It  would  be  possible  fot  a  stor- 
age battery,  for  instance,  to  maintain  constant  potential 
only  in  case  somewhat  frequent  adjustments  are  made 
during  the  day.  In  a  busy  mine  the  employees  do  not  have 
time  to  make  frequent  adjustments.  One  adjustment  per 
day,  after  the  work  is  done,  or  before  it  commences,  is  as 
much  as  can  be  expected  from  them.  One  adjustment  per 
week  at  the  week-end  would  be  better.  The  Edison  Lalande 
cell  fulfils  the  first  conditions  at  any  rate;  in  the  experience 
of  colliery  operation  the  average  storage  battery  does  not. 
There  is  also  the  possibility  of  using  a  motor-generator 
set,  the  motor  taking  energy  from  the  storage  battery  and 
the  generator  furnishing  direct  current  at  a  convenient 
voltage.  The  objection  to  this  arrangement  is  that  with  the 
arrangement  of  two  generators  in  parallel,  one  at  each  end 
of  the  line,  it  would  be  necessary  to  extend  the  supply 
cables  to  the  end  of  the  road,  and  in  many  collieries,  par- 
ticularly in  parts  of  Yorkshire,  the  danger  of  igniting  gas 
would  be  too  great.  There  is  also  the  more  serious  objec- 
tion that  unless  the  motor-generator  set  were  very  care- 
fully designed  there  might  be  a  considerable  variation  of 
pressure  at  the  generator  terminals,  necessitating  some 
form  of  compensating  apparatus  to  keep  the  potential  con- 
stant. In  practice  a  battery  of  Edison  Lalande  cells  is 
much  more  easily  handled  and  requires  much  less  attention 
than  the  motor-generator,  and  there  is  absolutely  no  dan- 
ger from  its  use. 

In  a  later  instalment  shaft  signals  as  they  were  in  the 
past  and  as  they  are  to-day  will  be  described  and  illustrated. 


World  several  weeks  after  its  publication.  The  only 
method  of  compensating  for  this  loss  of  time  is  to  rush 
applications  into  the  Patent  Office  as  soon  as  possible. 
We  may  expect  soon  to  have  a  decision  almost  "by  return 
mail,"  which  has  been  approximated  in  a  few  instances. 
Washington,  D.  C.  Edward  P.  Thompson. 


Letters  to  the  Editors 

Inductive  Load  for  High-Voltage  Transmission 
Systems 

To  the  Editors  of  the  Electrical  World: 

Sirs: — The  article  on  "Highest- Voltage  Transmission 
System  in  the  World,"  on  page  795  of  Vol.  59  of  the  Elec- 
trical World,  is  of  particular  interest,  as  it  shows  very 
clearly  the  limit  of  voltage  in  transmission  over  long  dis- 
tances. It  seems  to  me,  judging  from  the  encouraging  and 
favorable  conditions  at  Au  Sable,  that  the  building  up  of  a 
large,  steady  inductive  load  should  be  the  leading  principle 
in  the  management  of  such  plants  in  order  to  obtain  good 
voltage  regulation  and  high  power-factor  and  efficiency. 

Zxvickau,  Germany.  Gustav  W.  Meyer. 


Quick  Patents  for  Inventors 

To  the  Editors  of  the  Electrical  World: 

Sirs: — The  recent  editorial  review  respecting  the  Patent 
Office  shows  an  intimate  acquaintance  with  the  present 
slow  prbcess  of  securing  actions  on  applications  for  pat- 
ents. It  is  pointed  out  correctly  that  the  examining  force, 
etc.,  are  insufficient.  Such  opinions  of  influential  men  have 
hastened  progress  in  this  direction  before,  and  it  is  hoped 
that  further  improvement  will  follow.  1  can  remember 
when  most  applications  were  pigeonholed  for  three  or  more 
months  before  the  inventor  could  know  what  the  offici 
willing  to  allow.  Now,  applications  are  acted  upon  in  as 
few  weeks  as  formerly  there  were  months.  The  next  step 
toward  the  attainment  of  quick  patent-  i-  about  to  be 
undertaken,  inasmuch  as  the  investigating  committei 
pointed  by  President  Taft  urges  upon  Congress  an  appro 
priation  for  an  adequate  force  to  conduct  the  examinations 
so  that  by  increasing  the  force  and  its  remuneration  appli- 
cations may  receive  more  immediate  attention. 

Tt  is  as  absurd  for  an  inventor  to  wait  a  long  time  for  a 
decision  as  it  would  be  for  him  to  wait   for  the  Elei 


Measuring  Temperature  of  Inaccessible  Places 

To  the  Editors  of  the  Electrical  World: 

Sirs  : — I  have  discovered  a  very  simple  method  of  taking 
temperatures  in  inaccessible  places  and  think  that  other 
engineers  will  doubtless  be  interested  in  it.  I  have  found 
the  method  most  satisfactory  in  taking  the  temperature  of 
oil  in  transformers  at  points  where  it  is  impracticable  to 
insert  or  read  a  thermometer,  but  the  method  is  applicable 
to  ovens,  refrigerators,  distant  rooms,  etc.  Although  the 
principle  is  an  old  one  based  on  the  increase  in  resistance 
of  a  conductor  due  to  temperature  changes,  I  have  not  seen 
the  formula  used  before. 

Assuming  that  a  commercial  copper  wire  increases  its 
resistance  1/234  for  each  Centigrade  degree  rise  from  zero, 
a  coil  of  copper  wire  is  wound  which  will  have  precisely 
234  ohms  resistance  at  zero  C.  (259  ohms  at  25  deg.  C.)  and 
of  a  shape  and  size  suited  to  the  work.  Using  leads  of 
negligible  resistance  and  placing  the  coil  in  the  medium 
whose  temperature  is  desired,  it  is  only  necessary  to  meas- 
ure the  resistance  of  the  coil  by  means  of  a  bridge,  ohm- 
meter  or  other  method  which  will  not  cause  it  to  heat,  and 
its  temperature  may  be  instantly  found  by  subtracting  234 
from  the  value  found.  For  rougher  work,  if  the  resistance 
is  only  23.4  ohms,  the  determination  of  the  temperature  is 
as  simple;  while  for  more  accurate  work  the  error  due  to 
the  resistance  of  the  leads  may  be  reduced  by  using  a  coil 
having  a  resistance  of  2340  ohms  at  zero  C. 

Montclair,  X.  J.  Edward  D.  Carter. 


Improvement  in  Prime  Movers 

To  tin-  Editors  oj  the  Electrical  World: 

Sirs: — I  agree  entirely  with  the  sentiments  expressed  in 
the  editorial  in  your  first  issue  in  1912  bearing  on  the  sub- 
ject of  prime  movers,  particularly  that  the  demand  of  the 
age  is  for  conservation  of  resources.  I  have  read  with 
pleasure  the  article  on  this  same  subject  appearing  in  your 
issue  of  Jan.  4,  1013,  in  which  you  state  that  there  has 
been  no  development  along  certain  radical  lines. 

Believing  that  your  readers  will  be  interested  in  a  phase 
of  this  subject,  attention  is  called  to  United  States  patent 
Xo.  1,049,580,  issued  to  me  on  Jan.  7,  1913,  which  aims  at 
the  delivery  of  practically  the  total  heat  generated  by  a 
fuel  source  to  the  cylinder  of  a  prime  mover.  This  method 
has  recently  been  carefully  considered  by  a  numbi  1 
prominent  engineers,  who  have  expressed  the  opinion  that 
it  is  likely  to  prove  successful  and  to  be  without  practical 
disadvantage. 

Ibis  method  of  generating  a  working  fluid  may  be  very 
briefly  described  by  saying  that  the  usual  jacket  water  of 
a  combustion  engine  is  still  further  heated  and  vaporized 
and  the  products  of  combustion,  after  being  cooled  to  a 
certain  point,  mix  with  the  steam  generated,  probably 
superheating  it.  When  desired,  a  diluent  may  be  further 
supph  I    air.  etc.     There  being  no  movable 

or  working  parts  to  the  generator,  much  higher  temperature 
can    he   maintained,    thu  a    relatively    small   unit 

for  a  large  amount  of  power,  which  results  in  an  increase 
in  the  theoretical  efficiency.  This  type  of  apparatus  is 
easily  adaptable  to  change  in  load  conditions.  The  Diesel 
int.  but  it  suffers  from  a  jacket- 
water  loss  and  an  exhaust  loss,  both  of  which  are  recovered 
to  a  large  degree  in  the  machine  designed  by  me. 

New  York.  X.   Y.  Edwin  G.  Hatch. 
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Field  of  the  Operating  Engineer 

A  Record  of  Practice,  Experience,  New  Ideas  and  Interesting 
Problems — Notes  on  Practical  Subjects — Questions  and  Answers 


Boiler-Feed  Pumps 

By  Alfred  Williams 
In  most  of  the  small  central  stations  throughout  the 
country  the  time-tried  and  time-honored  simple  recipro- 
cating pump  for  boiler-feed  purposes  still  holds  sway, 
although  in  newer  stations  the  compound  steam-end  recipro- 
cating pump  is  used  for  the  higher  boiler  pressures  em- 
ployed; but  even  the  latter  is  fast  giving  way  before  the 
steam-turbine-driven  or  motor-driven  centrifugal  pump. 
This  change  has  not  been  forced  owing  to  any  superior 
economy  on  the  part  of  the  latter  unit,  but  because  of  its 
easier  operation  and  lower  maintenance  cost.  There  is  con- 
siderable room  for  improvement  in  those  stations  equipped 
with  the  simple  reciprocating  pumps,  especially  where  the 
latter  call  for  some  200  to  300  lb.  of  steam  per  indicated 
horse-power.  If  steam  must  be  used,  it  would  be  preferable 
to  employ  an  independent  steam  engine  which  will  operate 
at,  say,  60  lb.  of  steam  per  indicated  horse-power.  An 
argument  frequently  brought  out  by  persons  who  oppose  the 
use  of  electric  motors  for  driving  boiler-feed  pumps  is  that 
the  motor  does  not  offer  sufficient  variation  in  speed  to  meet 
ordinary  conditions  of  practice  without  introducing  resist- 


TURBINE-DRIVEN     CENTRIFUGAL    FEED    PUMP 

ance  in  the  circuit.  It  is  possible  that  very  much  energy 
might  be  wasted  in  this  manner,  and  yet  a  great  saving  can 
be  shown  over  the  inefficient  direct-acting  steam  pump.  It 
has  been  suggested  that  in  place  of  the  single  direct-acting 
steam  pump  a  triplex  pump  be  installed  and  that  this  pump 
be  driven  by  a  constant-speed  motor  or  belted  from  the  main 
engines.  The  variations  in  the  rate  of  pumping  can  be  taken 
care  of  by  placing  a  by-pass  valve  in  the  suction  to  the 
exhaust  of  one  or  two  of  the  pump  cylinders.  Then  to  vary 
the  rate  of  pumping  it  would  only  be  necessary  to  open  the 
by-pass  valve  more  or  less.  With  the  by-pass  valve  shut  the 
pump  works  at  maximum  output.  By  opening  the  two  by- 
pass valves  wide  the  rate  of  pumping  in  a  triplex  pump 
would  be  reduced  two-thirds.  Such  a  pump  would  be  most 
economically  driven  from  the  main  engine  shaft.  The 
advantages  and  economy  of  using  motor-driven  or  turbine- 
driven  centrifugal  pumps  for  feeding  boilers  are.  however, 
too  great  to  be  ignored. 

Among  the  points  in  favor  of  the  centrifugal  pump  are 
the  following:  It  has  neither  suction  nor  discharge  valves; 
it  possesses  only  one  moving  part,  which  is  in  continuous 
rotary  motion,  and  it  delivers  the  water  in  a  constant  stream 
in  contrast  with  the  intermittent  impulses  of  the  ordinary 
duplex  pump  so  widely  employed  for  this  class  of  servioe. 
Since  the  stream  of  water  is  constant  and  without  impulses, 
there  is  no  vibration  in  the  pipes  and  there  is  little  chance 


for  scale  to  deposit  in  them.  The  pump,  moreover,  possesses 
all  the  advantages  of  being  valveless.  There  are,  therefore, 
no  plungers  to  be  packed,  no  steam  valves  to  reseat  and  no 
pistons  to  require  new  rings  from  time  to  time.  A  feature 
of  the  pump  which  is  paramount  is  that  when  running  at 
constant  speed  it  delivers  water  at  a  certain  pressure,  which 
it  cannot  exceed  by  more  than  a  few  per  cent,  even  though 
the  delivery  pipe  be  completely  closed.  With  the  recipro- 
cating pump  the  latter  calamity  usually  means  a  broken  pipe 
or  pump.  This  feature  of  the  centrifugal  pump  makes  it 
possible  for  a  fireman  to  shut  off  the  feed  to  any  of  the 
boilers  or  to  all  of  the  boilers  without  shutting  off  the 
pump,  which  in  many  plants  would  entail  leaving  the  boilers 
and  going  to  another  part  of  the  station.  It  is  thus  possible 
to  feed  the  boiler  automatically  by  installing  a  ball-float  for 
each  boiler,  which  would  control  a  balanced  valve  in  the 
feed  pipe.  This  makes  it  unnecessary  to  have  connections 
with  a  line  supplying  steam  to  the  pump,  as  the  latter  runs 
continuously  whether  any  of  the  boilers  are  being  fed  or 
not.  This  method  of  automatic  feeding  makes  the  boilers 
independent  of  each  other  and  makes  it  unnecessary  for  the 
water  line  in  all  the  boilers  to  be  at  the  same  level.  This 
latter  feature  is  important  in  stations  containing  several 
sizes  of  boilers  or  where  some  are  of  the  vertical  type  and 
some  of  the  horizontal  type.  It  might  be  contended  that 
the  efficiency  of  a  centrifugal  pump  operating  under  these 
circumstances  would  be  very  low  when  supplying  only  a 
small  portion  of  its  rated  output,  and  that  it  would  consume 
power  when  merely  turning  the  water  without  delivering 
any.  This  objection  in  the  case  of  a  motor-driven  centrif- 
ugal pump  is  of  little  moment  when  its  many  advantages 
are  considered. 


Exploding   Powder   Blasts  with   Central-Station 
Energy 

By  Ellery  C.  Arnold 

For  many  years  magneto  generators  of  the  plunger  type 
have  been  used  for  exploding  quarry  blasts,  but  since  the 
power  of  such  "batteries"  is  always  limited  some  powder- 
men  have  resorted  to  central-station  energy  supply  lines  for 
igniting  the  charges  positively  and  safely.  A  charge  that 
has  missed  firing  represents  not  only  a  waste  of  so  much 
explosive  and  labor  but  may  be  the  source  of  considerable 
danger.  Simultaneous  or  later  blasts  that  are  successful 
will  scatter  the  unburned  powder  among  the  rocks  and  debris, 
and  here  it  may  be  subsequently  detonated  by  innocent 
workmen,  with  serious  injury  to  themselves  and  bystanders. 
Observations  in  a  single  field  where  a  good  deal  of  blasting 
is  carried  on  have  convinced  the  writer  that  the  loss  of 
human  life  resulting  from  these  "missed-fire"  causes  would 
be  appalling  if  returns  could  be  collected  from  the  entire 
United  States. 

Some  quarries  are  so  located  that  250-volt  or  500-volt 
motor  circuits  are  available.  Where  there  are  no  such  lines 
certain  operators  have  preferred  to  install  small  generating 
:ither  engine-operated  or  turbine-operated  direct-cur- 
rent outfits  being  generally  used.  .  It  is  a  well-known  fact 
that  certain  powders,  like  the  gelatine  explosives,  lose  the 
full  effect  of  their  power  if  not  detonated  properly.  If 
several  high-power  fuses  are  employed,  not  only  will  the  full 
effect  of  the  explosive  be  realized  but  the  danger  of 
"missing"  is  minimized.     For  example,  in  a  5-in.  hole  50  ft. 
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deep  not  less  than  three  exploders  should  be  used.  The  first 
fuse  should  be  placed  at  the  bottom  of  the  hole.  Then  if  a 
stone  or  piece  of  rock  should  fall  in  and  block  off  the  lower 
section  of  the  dynamite  provision  will  still  have  been  made 
for  detonating  the  isolated  section  of  explosive.  The  other 
two  charges  should  be  placed  respectively  at  the  center  and 
top  of  the  bore,  being  covered  with  about  20  ft.  of  tamped 
earth.  All  three  exploders  are  connected  in  parallel  across 
the  direct-current  buses.  As  the  cost  of  the  extra  exploders 
is  only  a  small  portion  of  the  cost  of  the  dynamite  used,  the 
extra  units  are  well  justified  from  the  standpoint  of  material 
expense,  even  disregarding  the  potential  danger  of  the 
possible  "miss-fires." 


Maintaining  Operation  During  Construction  Work 

At  the  January  meeting  of  the  Pittsburgh  Section, 
A.  I.  E.  E.,  Mr.  G.  N.  Lemmon  presented  an  illustrated 
paper  on  "Maintenance  of  Operation  During  Construction 
Work." 

In  enlarging  a  plant  already  in  service  the  first  considera- 
tion, he  declared,  must  be  the  safety  of  the  men.  Work 
on  "hot"  conductors  carrying  2300  volts  or  more  is  often 
required,  and  careful  selection  and  training  of  the  work- 
men is  essential.  Suitable  shields  and  temporary  insulation 
are  constantly  needed,  and  for  this  purpose  dry  wood  and 
rubber  floor  matting  are  valuable,  but  they  are  useless  with- 
out ceaseless  vigilance. 

Indeed,  constant  watching  is  necessary  everywhere.  On 
a  certain  occasion  an  exciter  was  to  be  moved  and  one  of 
the  men  went  downstairs  to  take  down  the  wiring.  Happen- 
ing to  go  to  the  wrong  foundation,  he  cut  the  shunt-field 
wire  the  first  thing  and  so  shut  down  the  station.  Such  an 
incident  is  the  exception,  of  course,  for  good  men  take  a 
keen  interest  in  the  work,  and  the  man  in  overalls  deserves 
high  respect.  The  best  friend  the  construction  man  can 
have  is  the  operating  engineer  whose  nerves  extend  along 
every  wire  and  pipe  in  his  whole  station. 

Outside  of  the  station  the  lines  must  be  kept  alive,  and 
linemen  learn  to  trust  ordinary  triple-braid  weatherproof 
insulation  for  2300  volts,  although  not  standard  practice 
according  to  the  handbooks. 

The  best  engineering  is  that  which  furnishes  reliable 
service  for  the  lowest  expenditure,  and  a  good  construction 
man  learns  to  utilize  everything  that  is  available.  Avoiding 
duplication  and  temporary  work  when  possible,  the  con- 
struction work  should  be  energetically  prosecuted,  but  al- 
ways the  paramount  issue  is  continuity  of  service.  The 
lamps  must  burn  and  the  motors  must  turn  for  twenty-four 
hours  a  day,  which  means  that  every  second  is  to  be 
counted.  The  spirit  of  loyalty  among  employees  is  always 
an  important  factor  in  the  completion  of  a  job.  Men  are 
usually  willing  to  work  on  risky  tasks  and  under  ail 
conditions  because  of  their  interest  in  the  work. 

In  the  discussion  following  the  paper  Messrs.  I..  0.  Vesi 
of  the  Mahoning  &  Shenango  Railway  Company;  G  ' 
Hecker,  of  the  Pittsburgh  Railways  Company;  I.  S,  Jenks, 
of  the  West  I '01111  Traction  &  Water  Power  Company; 
K.  C  Randall  and  P.  M.  Lincoln,  of  the  Westinghouse 
Electric  &  Manufacturing  Company;  Henrj  Harris,  of  the 
Wilmerding  Electric  Company,  and  William  Oschman,  ol 
the  Oliver  Iron  &  Steel  Company,  took  part.  Mr.  Veser 
recounted  his  experience  on  a  job  at  Reading,  Pa.,  men- 
tioned by  the  author  of  the  paper,  and  Mr.  I  fecker  described 
the  installation  of  some  11,000-volt  units  replacing  2200-voll 
sets  at  the  Brunot's  Island  power  house  ol  the  Pittsburgh 
Railways  Company. 

Mr.  Lincoln  said  that,  from  seven  years'  experience  a  a 
operating  man,  he  could  appreciate  their  troubles.  The 
first  law  and  gospel  of  the  operating  man  is  to  "keep  the 
juice  on  the  line."  Loyalty  is  common  among  men  of  the 
"tail;  they  are  generally  ready  to  jump  in  and  help.  While 
admitting  never  having  given  an  order  for  men  to  work  011 


"hot"  lines,  Mr.  Lincoln  said  he -had  sometimes  found  it 
convenient  to  accept  volunteers  for  this  work.  Mr.  Jenks 
said  that  financiers  will  usually  approve  any  expenditure 
made  for  "continuity  of  service."  During  last  season  the 
West  Penn  company  replaced  170  poles  and  1800  cross- 
arms,  with  no  interruptions.  A  twenty-two-panel  switch- 
board was  moved  bodily  from  one  part  of  the  plant  to  an- 
other without  interrupting  service  or  so  much  as  blocking 
a  circuit-breaker.  Leads  of  the  proper  length  were  spliced 
on  and  then  the  board  was  lifted  by  the  crane.  Such  work, 
however,  is  very  costly  and  is  difficult  to  estimate  accu- 
rately. 


Cause  of  Dirt-Marking  Beneath  Open  Wiring 

A   friend  insists  that  the  darkening  of  walls  or  ceilings  beneath  lighting 
is   traceable  to  the  heat  produced  in  the  wire,  which  sets  up  convec- 
tion   air    currents    carrying    dust    and    dirt    to    mark    the    surface.      It    had 
been  my  impression  that  this  was  an  electrostatic  phenomenon.  F.  D.  B. 

Inspection  of  open  wiring  that  has  been  installed  even  a 
short  time  will  show  this  dirt-marking  action  to  occur 
chiefly  beneath  the  ungrounded  wires  of  the  group.  Thus 
the  neutral  of  a  three-wire  t<  m,  or  the  grounded  side  of 
a  branch  pair,  will  remain  clean,  while  the  "outside"  wires 
become  distinctly  marked.  In  a  pair  one  side  of  which  is 
grounded  the  "live"  conductor  can  usually  be  easily  dis- 
tinguished by  the  dust  both  on  the  insulation  itself  and  on 
the  wall  beneath.  Many  wiremen  depend  on  this  little 
"kink"  to  pick  out  the  grounded  side,  without  other  pre- 
liminary test.  Even  in  an  ordinary  twisted-pair  lamp  cord, 
the  wires  will  soon  mark  themselves  unmistakably  if  flying 
dust  is  present  in  the  room.  The  effect  is  clearly  an  electro- 
static one,  depending  on  the  difference  of  potential  between 
the  charged  wire  and  ground,  which  causes  attraction  of 
loose  dust  particles.  Both  wires  of  a  pair  are,  of  course, 
heated  equally  since  they  carry  the  same  current,  so  that 
resulting  air  convection  streams  would  affect  each  wire  to 
the  same  amount.  It  is,  moreover,  unlikely  that  the  heat 
that  is  produced  in  ordinary  lighting  conductors  could  set 
up  distinguishable  air  movement  to  produce  any  such  mark- 
ings during  the  few  hours  daily  that  the  circuit  carries  its 
load.  The  electrostatic  action  continues,  of  course,  as  long 
as  potential  is  on  the  wires. 


Condenser  Prevents  Cross-Talk 

ise  inform  me  hi  r  placed  across  the  busbars  of  a  stor- 

age  battery   supplying   current   to   a   common-battery   telephone   system   will 
condenser  any   other  function   in  this 
case?  A.  G, 

A    condenser    placed    across    the    terminal    busbars    of    a 

storage    battery    supplying    current    to    a    common-battery 

telephone  system  is  useful  in  preventing  cross-talk  be< 

of  the  fact  that  the  battery  is  not  of  negligible  impedance 

If  the  battery  circuit  could  he  made  to  have  absolutely  zero 

impel  would  be  no  occasion  for  the  use  of  such 

a  condenser.     Since  the  impedance  is  finite,  however,  there 

will   be    8ui  ttial   at    the   battery   terminals 

corresponding  to  the  talking  currents  hi  circuits  rece 

current    from   the   battery.     Thus  when   two  or  more  cord 

circuits    are   connected   to   the   same   busbars   it    might   be 

overhear  in  one  circuit  the  conversation  going 

on   in  another  circuit,  although  the  two  circuits  would  be 

he  extent  of  the  storage  battery  supplying 

current  to  the  separate  cord  circuits  of  each.     It  is.  there- 

a  shunt  across   the   battery  which 

will    draw   no   current    from   it   but   at   the   same   time   will 

possible  impedance  to  telephone  currents. 

-  from  about   100  to  2500  eye! 
1 

llirements  most  satisfac- 
torily and  lias  no  other  function  in  this  case  than  the  one 
jusl   described. 


ELECTRICAL    WORLD 


Vol.  6t,  No.  4 


Digest  of  Current  Electrical   Literature 

Abstracts  of  Important  Original  Articles  Appearing 
in   the  Periodical  Electrical   Press   of  the   World 


Generators,  Motors  and  Transformers 

Synchronous  and  Non-Synchronous  Reactance. — J.  Re- 
zelman. — The  conclusion  of  his  article,  in  which  the  author 
continues  his  investigations  into  the  reactance  of  alternat- 
ing-current machines.  In  this  article  he  discusses  fully  the 
case  of  alternators  having  solid  salient  poles,  both  single- 
phase  and  polyphase.  He  now  takes  into  account  the  effect 
of  the  changes  of  the  exciting  direct  current  in  the  magnet 
coils  upon  the  reactance.  A  variation  in  the  excitation  is 
practically  without  influence  on  the  impedance  (and  the 
reactance)  in  the  antagonistic,  but  not  in  the  transverse 
position. — London  Electrician,  Jan.  3,  1913. 

Transformer  Formulas. — J.  K.  Catterson-Smith. — The 
author  gives  a  simple  dimensional  formula  for  alternating- 
current  transformers  and  discusses  its  derivation  for  single- 
phase  transformers,  three-phase  transformers,  autotrans- 
formers  and  the  proportioning  of  shell-type  transformers. 
Several   examples  are  added. — London  Electrician,  Jan   3, 

I9I3- 

Generation,  Transmission  and  Distribution 

Grounded  and  Ungrounded  Neutrals. — S.  E.  Fedden. — 
An  account  of  the  experience  in  Sheffield  where  the  ques- 
tion of  grounding  was  settled  a  year  and  a  half  ago.  The 
two-phase  and  three-phase  systems  are  interconnected  by 
T-connected  transformers,  and  the  first  point  to  be  decided 
was  to  provide  a  ground  connection  when  the  transformers 
were  supplying  three-phase  current.  The  rating  of  each 
transformer  is  1000  kva,  and  at  heavy  loads  the  transform- 
ers supplied  three-phase  current  to  several  feeders.  It  was 
undesirable  to  ground  the  three-phase  system  through  the 
neutral  connections  of  the  transformers,  the  chief  reason 
being  that  should  a  ground  develop  on  any  of  the  feeders 
the  overload  relays  on  the  transformers  would  operate  and 
thus  cut  off  all  the  supply,  including  the  ground  connections, 
without  indicating  the  faulty  feeder.  Up  to  the  present, 
grounding  through  a  resistance  on  alternating-current  sys- 


FIG.     I — CIRCUIT    ARRANGEMENT 

tems  only  follows  a  similar  arrangement  with  a  direct- 
current  three-wire  system  at  500  volts.  The  use  of  limiting 
devices  now  generally  employed  on  high-tension  three- 
phase  systems  causes  an  abnormal  rise  in  pressure  in  the 
neighborhood  of  the  fault.  On  the  other  hand,  to  allow 
500  amp  to  stray  between  the  fault  and  the  neutral  point 
•f  the  system  is  not  beneficial  either  to  gas,  water  and  tele- 


phone companies'  property  or  to  the  distribution  system. 
It  was,  therefore,  necessary  to  adopt  some  other  method  of 
overcoming  these  difficulties.  The  arrangement  adopted  is 
shown  in  Fig.  1.  It  has  the  following  advantages:  The 
personal  element  of  switching  a  working  generator  or  trans- 
former to  earth  is  obviated.  No  expensive  automatic  select- 
ing device  is  required.  The  eart-h  current  is  limited  to 
51  amp,  which  is  the  current  necessary  to  trip  the  Ferranti- 
Field  discriminating  device.  The  earthing  device  is  in  the 
form  of  a  transformer  arranged  with  the  primary  star- 
connected  and  the  secondary  delta-connected.  Having  the 
secondary  delta-connected  insures  that  the  neutral  point  on 
the  primary  is  always  at  earth  potential,  as  proved  by  ex- 
periment. The  grounding  transformers  are  arranged  to 
operate  the  trip  coils  of  the  respective  switches  in  parallel 
with  the  overload  and  reverse-power  relays.  The  power 
taken  by  the  grounding  transformer  is  1250  watts. — London 
Electrician,  Jan.  3,  1913. 

Safe  Operation  of  Electric  Winding  Engines. — A  note  on 
a  discussion  by  G.  K.  Chambers  of  the  problem  of  braking 
of  high-speed  electrically  driven  winding  engines  in  South 
Africa.  The  failure  of  power  may  easily  result  from  the 
opening  of  feeder  circuit-breakers  at  the  power  station  or 
in  the  transmission  system  or  from  the  opening  of  circuit- 
breakers  in  the  mine  substation  caused  by  heavy  surges  due 
to  lightning  discharges,  mistake  of  the  operator,  short- 
circuit  on  the  system,  unusual  overload  or  malicious  injury 
to  overhead  Jines.  The  reclosing  of  a  circuit-breaker  is  a 
simple  operation  and  one  quickly  performed  if  an  attendant 
is  on  the  spot,  but  usually  the  momentary  opening  of  the 
circuit-breaker  takes  the  control  of  his  engine  out  of  the 
driver's  hands,  and  practically  the  whole  responsibility  of 
stopping  the  winder  is  thrown  upon  a  safety  device  and 
mechanical  brakes.  It  follows  from  this  that  mechanical 
brakes  on  electric  hoists  have  to  perform  a  duty  rarely  re- 
quired of  steam  winders  except  in  the  case  of  overwind 
when  the  winding  speed  is  usually  much  reduced — a  duty, 
in  fact,  for  which  the  latter  may  not  necessarily  have  been 
designed.  The  mechanical  braking  of  electric  hoists  must 
therefore  be  a  more  serious  problem  than  that  of  steam 
hoists.  This  fundamental  difference  has  not,  perhaps,  been 
sufficiently  emphasized,  and  a  proper  appreciation  of  it  is 
necessary  not  only  in  the  case  of  existing  steam  engines 
which  are  converted  to  electric  drive  but  also  in  the  design 
of  entirely  new  electric  winding  engines. — London  Elec- 
trician, Jan.  3,  1913. 

Peat  and  Electrical  Engineering.- — J.  Teichmueller. — 
The  conclusion  of  his  long  paper  read  before  the  German 
Association  of  Electrical  Engineers.  The  methods  of  mak- 
ing the  peat  deposits  of  the  Wiesmoor  in  Ostfreisland  avail- 
able for  electric  power  generation  and  opening  the  district 
for  farming  purposes  are  described.  It  is  estimated  that  the 
deposit  contains  about  22.000,000  tons  of  peat  with  a  con- 
tent of  30  per  cent  of  water.  With  a  yearly  production  of 
20,000,000  kw-hr.,  this  peat  deposit  is  sufficient  for  450 
years. — Elek.  Zeit.,  Dec.  26,  1912. 

Traction 

British  Electric  Traction  Statistics. — The  annual  statis- 
tical tables  of  electric  traction  systems  in  the  United  King- 
dom. These  deal  with  (1)  tramways  supplied  with  energy 
from  "combined"  power  stations,  (2)  tramways  with  in- 
dependent generating  plant,  and  (3)  electric  railways.     So 
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far  as  extensions  and  new  routes  are  concerned,  the  year 
has  not  seen  much  change,  but  much  work  of  an  educative 
kind  has  been  done,  and  the  year  1913  will  probably  see 
great  advances  made  in  railway  electrification.  There  is 
no  room  for  much  extension  of  electric  tramways,  most 
towns  being  already  equipped,  Edinburgh,  with  cable  cars, 
forming  a  notable  exception ;  but  there  appears  to  be  a 
large  field  open  for  railless  traction  systems  to  outlying 
districts  and  as  a  means  of  linking  up  existing  systems. — 
London  Electrician,  Jan.  3,  1913. 

Gasoline  Electric  Car. — F.  E.  Drake. — A  discussion  of 
the  use  of  the  gasoline-electric  car  or  "automotrice"  on 
tramways  with  special  reference  to  the  Arad-Csanad  rail- 
way in  Hungary.  "Within  the  limits  of  40  tons  total  weight 
and  a  maximum  speed  of  45  miles  per  hour,  the  automotrice 
will  be  a  most  potent  factor  in  making  possible  greater 
conveniences  for  the  public  and  splendid  economies  for  the 
lines  operating."  Within  these  limits  2.5  to  3  car-miles  per 
gallon  of  combustible  may  be  insured.  At  this  economical 
point  there  is  no  danger  of  aggravated  operating  costs  from 
threatened  high  price  of  combustible.  So  long  as  the  mile- 
age costs  of  crew  are  50  per  cent  or  more  higher  than  the 
cost  of  combustible,  the  automotrice  has  an  enormous  field 
before  it.  The  oft  repeated  query  as  to  maintenance  costs 
has  been  thoroughly  answered  by  the  Hungarian  road, 
which  has  a  mileage  record  total  of  5,300,000  car-miles, 
covering  seven  years  with  maintenance  costs  of  less  than 
3  cents  per  car-mile. — Elec.  Journal,  January,  1913. 

Direct^Current  Locomotives  for  Interurban  and  Main- 
Line  Service. — S.  T.  Dodd. — An  article  on  the  more  im- 
portant features  of  construction  embodied  in  four  sizes  of 
locomotive  for  600-volt  direct-current  operation.  These 
are,  broadly  classified,  the  25-ton,  50-ton,  75-ton  and  100-ton 
units.  After  a  general  discussion  of  the  four  types  as  to 
their  approximate  field  of  application,  the  paper  takes  up 
their  design  in  some  detail  under  the  headings  of  motor 
equipment,  truck  design,  platform  framing  and  superstruc- 
ture.— Gen.  Elec.  Review,  January,  1913. 

Installations,  Systems  and   Appliances 

Ten  Years  of  Electrical  Industry  in  Japan. — S.  W. 
Schmidt. — During  the  last  ten  years  the  electrical  industry 
in  Japan  has  undergone  rapid  developments.  In  1901  there 
were  forty-nine  electric-lighting  companies.  This  number 
increased  in  ten  years  to  122,  while  the  length  of  the  lines 
increased  sixfold.  In  1901  electric  lamps  were  used  in 
48.000  houses  in  Japan,  in  1910  in  more  than  600,000.  In 
the  same  time  the  number  of  lamps  increased  from  300,000 
to  1,900,000  and  the  number  in  streets  from  6400  to 
59,300.  A  large  number  of  electric-lighting  plants  also 
operate  street  railways.  From  1901  to  1911  the  number  of 
cities  with  electric  railways  has  increased  from  eleven  to 
forty,  the  length  of  lines  from  72  miles  to  692  miles,  and 
the  number  of  passengers  per  year  from  47,000,000  to 
396,000,000.  Data  are  given  of  the  financial  results  ob- 
tained by  various  electric  companies  in  Japan.  The  history 
of  this  development  is  full  of  serious  financial  difficulties 
due  to  insufficient  capital  being  provided  for  most  of  the 
undertakings,  but  the  general  situation  has  now  been  im- 
proved. Japan  has  sent  many  electrical  engineers  to  the 
United  States  and  Europe  to  study  the  latest  methods,  but 
there  is  great  difficulty  in  instructing  the  workingmen. 
This  is  especially  true  of  cable  factories,  which  are  otherwise 
operated  under  favorable  conditions  since  they  are  usually 
connected  with  a  large  copper  mine,  from  which  they  get 
the  metal  at  lowest  price,  and  are  also  protected  by  a  high 
tariff.  Nevertheless,  they  have  been  unable  to  get  rid  of 
competition  from  other  countries  because  the  quality  of  the 
imported  cables  is  generally  better  than  that  of  the  cables 
made  in  Japan.  The  manufacture  of  lamps  has  increased 
considerably  in  Japan.  Some  of  the  Japanese  electric  com- 
panies import  certain  parts  from  Europe  or  the  United 
States  and  assemble  them  in  Japan.    The  value  of  electrical 


exports  to  Japan  in  1910  was  $1,660,000  from  Germany, 
$1,000,000  from  England,  and  $2,215,000  from  the  United 
States. — Elek.  Zeit.,  Jan.  2,  1913. 

Japan  in  1911. — A.  A.  Brandt. — A  review  of  the  elec- 
trical industries  in  Japan  in  191 1.  There  are  in  Japan  now 
6731  factories  in  which  the  machines  are  driven  mechan- 
ically. The  total  rating  of  machinery  is  817,000  hp,  of 
which  339,000  hp  is  steam  engines,  69,000  hp  gas  engines, 
7000  hp  oil  engines,  69,000  hp  water  turbines,  18,000  hp 
Pelton  wheels,  247,000  hp  generators  and  67,000  hp  electric 
motors.  The  number  of  workingmen  in  Japanese  factories 
is  717,000,  of  whom  only  3145  are  employed  in  electric 
factories  and  shops.  Since  1900  wages  have  increased  by 
30  or  50  per  cent,  so  that  if  the  smaller  capacity  of  work 
of  Japanese  workingmen  is  taken  into  account,  it  is  no 
longer  true  to  speak  of  the  extraordinary  cheapness  of 
Japanese  labor  for  many  industries.  The  new  high  tariff 
of  191 1  has  stimulated  electric  manufacture  considerably. 
Carbon  lamps  are  made  to  the  extent  of  5,000,000  per  year 
in  three  factories  and,  with  a  tariff  of  40  per  cent 
ad  valorem,  imports  have  become  impossible.  Metallic-fila- 
ment lamps  are  used  only  to  a  small  extent  in  Japan.  Most 
central  stations  have  a  flat  rate  and  exchange  lamps  free  of 
charge.  However,  the  increase  of  load  will  cause  the 
central  stations  to  adopt  a  meter  rate  and  to  adopt  metallic- 
filament  lamps.  At  present  about  500,000  metallic-filament 
lamps  are  made  in  Japan,  the  filaments  being  imported  from 
the  United  States.  In  1909  there  were  11 1  electric  lighting 
companies,  with  a  capital  of  $28,000,000.  This  increased 
in  1910  to  122  companies,  with  a  capital  of  $61,000,000. 
The  reserve  funds  are  in  no  proper  relation  to  the  invested 
capital.  The  reserve  averages  5  per  cent  for  central  sta- 
tions and  2  per  cent  for  railways.  The  number  of  electric 
railway  companies  was  thirty-four  in  1910,  with  an  invested 
capital  of  $47,000,000,  and  forty  in  191 1,  with  an  invested 
capital  of  $80,000,000. — Elek.  Zeit.,  Jan.  2,  1913. 

British  Central  Station  Account. — An  abstract  of  last 
year's  financial  report  of  the  municipal  electric  supply  sta- 
tion at  Bolton.  The  coal  strike  has  had  considerable  effect, 
the  cost  of  fuel  per  kilowatt-hour  increasing  from  0.54  cent 
to  0.64  cent  and  the  total  generating  expense  from  0.86  cent 
to  0.96  cent.  The  distribution  expense  was  0.6  cent,  the 
management  expense  0.08  cent,  the  total  cost  exclusr 
capital  charges  1.24  cents,  and  the  total  cost  including 
capital  charges  2.18  cents  (against  2.16  cents  the  year  be- 
fore). The  net  revenue  per  kilowatt-hour  was  2.54  cents 
(against  2.68  cents). — London  Electrician.  Jan.  3,  1913. 

Wires,  Wiring  and  Conduits 

High-Tension  Cable. — L.  Lichtenstein. — An  illustrated 
description  of  the  high-tension  cables  on  the  single-phase 
railway  from  Dessau  to  Bitterfeld.  The  energy  is  trans- 
mitted from  the  power  plant  to  the  substation  at  66,000 
volts,  and  for  this  purpose  there  are  available  nut  only  the 
overhead  line  but  two  underground  cable  lines,  one  of  the 
latter  being  built  by  the  Siemens-Schuckert  company  and 
the  other  by  the  Felten-Guilleaume  company.  Each  of 
these  three  lines  is  sufficient  to  transmit  the  whole  energy 
so  that  two  lines  are  always  held  in  reserve.  The  operation 
was  begun  in  April,  1912,  and  since  that  time  energy  has 
been  transmitted  alternately  over  the  two  cable  line 
periods  of  a  week  each,  while  the  overhead  line  has  been 
held  in  reserve.  The  distance  of  transmission  is  4.3  km 
(2.5  miles).  Each  cable  line,  therefore,  consists  of  about 
8.6  km  (5.2  miles)  of  single-core  cables.  Fig 
the  cross-section  of  the  cable  of  the  Siemens-Schuckert 
company.  The  dimensions  are  given  in  millimeters  (1  mm 
=  39.4  mils).  The  conductor  is  an  aluminum  wire  strand 
of  100  sq.  mm  (0.155  sq.  in.">  cross-section.  The  dielectric 
consists  of  impregnated  paper  and  has  a  thickness  of  13  mm 
(0.5  in.).  Around  the  paper  insulation  is  a  lead  armor 
covered  with  a  layer  of  jute  with  a  coating  of  asphaltum 
and  lime.     The  permissible  current   is   J40  amp;   for  this 


206 


ELECTRICAL    WORLD 


Vol.  6i,  No.  4 


current  the  increase  in  temperature,  when  stationary  con- 
dition has  been  reached,  is  25  deg.  C.  The  cable  can 
transmit  continually  14,400  kva.  The  same  heating  condi- 
tions and  the  same  voltage  drop  could  have  been  obtained 
with  cable  using  a  copper  conductor  of  57  sq.  mm  (0.088 
sq.  in. )  cross-section.  Aluminum  was  chosen  in  order  to 
increase  the  diameter  of  the  cross-section  of  the  conductor 


FIG.   2 — CROSS-SECTION   OF  THE   CABLE 

for  the  purpose  of  decreasing  the  effective  electric  field 
intensity  at  the  circumference  of  the  conductor.  This  is 
with  aluminum  4200  effective  volts  per  millimeter,  while 
with  copper  it  would  have  been  4790  volts  per  millimeter. 
The  difference  is  14  per  cent.  Of  course,  when  using  the 
copper  conductor  it  would  have  been  possible  to  get  the 
same  value  of  the  electric  field  intensity  by  increasing  the 
thickness  of  the  dielectric.  If  that  had  been  done,  the 
internal  diameter  of  the  lead  armor  would  have  been  42.9 
mm  instead  of  39  mm.     The  cable  was  made  in  lengths  of 
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FIG.    3 — METHOD  OF  LAYING   CABLE 

750  m  (2460  ft.).  Tests  of  the  cable  made  in  the  cable 
works  show  the  insulation  resistances  at  15  deg.  C.  to  be 
3000  megohms  per  kilometer,  the  resistance  at  15  deg.  C. 
to  be  0.275  onrn  Per  kilometer,  and  the  capacity  to  be  0.169 
microfarad  per  kilometer.  From  this  it  follows  that  the 
dielectric  constant  of  the  insulating  material  is  3.35.  The 
method  of  laying  the  cables  on  the  ground   is   shown   in 


Fig.  3.  Each  cable  is  placed  in  a  stoneware  pipe  filled  with 
sand.  After  the  cables  had  been  laid  underground  the 
capacity  was  found  to  be  0.1705  mf  per  kilometer,  the  in- 
sulation resistance  8620  megohms  per  kilometer  and  the 
resistance  0.265  ohm  per  kilometer.  From  this  value  of 
the  resistance  it  follows  that  the  temperature  of  the  cables 
in  the  ground  is  4  deg.  C.  (39  deg.  Fahr.).  This  is  in  good 
agreement  also  with  the  high  insulation  resistance  of  8620 
megohms  per  kilometer  (against  3000  in  the  test  in  the 
plant).  After  continuous  use  for  a  year  and  a  half  there 
was  an  accident  to  a  high-tension  transformer,  and  the  use 
of  the  cable  had  to  be  discontinued  temporarily.  A  fault 
was  found  in  the  transformer  and  in  the  cable.  On  this 
occasion  the  electric  constants  of  the  cable  were  re-deter- 
mined and  it  was  found  that  they  had  not  changed  at  all 
in  the  year  and  a  half  they  had  been  in  operation  and  that 
the  cable  was  otherwise  in  good  condition.  The  fault  must, 
therefore,  have  been  due  to  external  forces.  This  is  also 
probable  because  the  other  cable  developed  a  fault  shortly 
afterward,  while  both  cables  have  since  operated  to  perfect 
satisfaction.^ — Elek.  Zeit.,  Jan.  2,  1913. 

Electrophysics  and  Magnetism 

Electrified  Particles  Passing  Through  Matter. — N.  Bohr, 
— A  paper  in  which  the  theory  of  the  decrease  of  velocity 
of  moving  electrified  particles  in  passing  through  matter 
is  given  in  a  form  such  that  the  rate  of  the  decrease  in  the 
velocity  depends  on  the  frequency  of  vibration  of  the  elec- 
trons in  the  atoms  of  the  absorbing  material.  It  is  shown 
that  the  absorption  of  alpha  rays  in  the  lightest  elements  can 
be  calculated  from  the  information  about  the  number  and 
frequencies  of  the  electrons  in  the  atoms  which  is  obtained 
from  the  theory  of  dispersion,  and  that  the  values  are  in 
good  agreement  with  experiment.  For  elements  of  higher 
atomic  weight,  it  is  shown  that  the  number  and  frequencies 
of  the  electrons  to  be  assumed,  according  to  the  theory,  in 
order  to  explain  the  absorption  of  alpha  rays  are  of  the 
order  of  magnitude  to  be  expected.  It  is  further  shown 
that  the  theory  can  account  for  the  form  of  the  relations 
between  the  velocity  of  the  rays  and  the  thickness  of 
matter  traversed,  found  by  experiments  with  cathode  and 
beta  rays.  The  absolute  agreement  as  to  the  magnitude  of 
the  constants  entering  in  the  relations  in  question  is  very 
good  for  the  fastest  beta  ra'ys,  but  not  so  good  for  slower 
beta  rays  and  for  cathode  rays — a  fact  which  may  be  due 
to  the  very  difficult  experimental  conditions  for  these  latter 
rays.  Adopting  Rutherford's  theory  of  the  constitution  of 
atoms,  it  seems  that  it  can  be  concluded  with  great  cer- 
tainty, from  the  absorption  of  alpha  rays,  that  a  hydrogen 
atom  contains  only  one  electron  outside  the  positively 
charged  nucleus,  and  that  a  helium  atom  contains  only  two 
electrons  outside  the  nucleus.  The  latter  was  necessarily 
to  be  expected  from  Rutherford's  theory. — Phil.  Mag., 
January,  1913. 

.  Non-Newtonian  Mechanics. — Richard  C.  Tolman. — A 
mathematical  paper  in  which  it  is  shown  that  the  Einstein 
transformation  equations  and  the  other  principles  of  non- 
Newtonian  mechanics  lead  to  a  number  of  further  trans- 
formation equations  for  acceleration,  mass,  rate  of  change 
of  mass  and  force.  The  transformation  equations  of  force 
are  identical  with  those  chosen  by  Planck.  Two  applica- 
tions of  the  transformation  equations  are  given.  By  com- 
bining them  with  Coulomb's  law,  the  expected  equations 
are  derived  for  the  force  with  which  an  electric  charge  in 
uniform  motion  acts  on  any  other  charge,  and  by  com- 
bining them  with  Newton's  law  a  new  expression  is  derived 
for  the  gravitational  force  with  which  a  particle  in  uniform 
motion  acts  on  another. — Phil.  Mag..  January,  1913. 

Electrochemistry   and   Batteries 

Storage  Battery. — A  note  on  a  recent  British  patent  (No. 
29,318,  Dec.  27,  1912)  of  W.  Clark  (Compagnie  Interna- 
tionale des  Accumulateurs  Vedeka).  Cells  of  high  capacity 
and  light  weight  are  made  by  supporting  the  active  material 
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by  a  foraminous  structure  of  insulating  material  provided 
with  conducting  wires  for 'distributing  the  current  through- 
out the  mass  of  active  material.  Each  electrode  is  en- 
veloped in  a  pyroxylin  porous  sheath,  foraminous  separators 
being  interposed  between  adjacent  plates  of  opposite  polar- 
ity. The  whole  assemblage  of  plates  and  separators  is 
maintained  under  yielding  pressure  applied  normal  to  the 
contiguous  surfaces  of  the  electrodes  and  separators.  The 
construction  of  the  active  parts  of  the  plates  is  described, 
and  in  order  to  increase  the  mechanical  strength  nitrated 
cotton  threads  treated  with  acetone  may  be  embedded  in 
them,  about  5  per  cent  of  caustic  soda  or  potash  is  added, 
and  a  treatment  with  ammonia  to  get  porous  lead,  yet  of 
increased  hardness,  is  applied. — London  Elec.  Eng'ing, 
Jan.  2,  1913. 

International  Electrotc •clinical  Commission. — Silvanus 
P.  Thompson. — A  paper  read  before  the  (British)  Institu- 
tion of  Electrical  Engineers  on  the  aims  and  the  work  of  the 
International  Electrotechnical  Commission.  "It  cannot  but 
be  admitted  that  the  generous  support  which  the  commission 
is  meeting  with  in  the  various  countries  and  the  cordial  way 
in  which  the  delegates  are  conducting  their  deliberations 
are  bound  to  lead  to  useful  and  practical  results.  The 
promotion  of  a  better  understanding  between  electricians 
of  various  nations  by  general  agreement  as  to  terminology, 
symbols  and  the  classification  of  electrical  machinery  is 
sure  to  foster  the  free  development  of  international  trade 
and  to  be  a  general  benefit  both  to  the  purchaser  and  to 
the  maker.  Last,  but  by  no  means  least,  these  regular  inter- 
national gatherings,  during  which  national  prejudices  are 
laid  aside  and  at  which  many  lasting  friendships  are  made 
between  electricians  of  different  nationalities,  must  un- 
doubtedly be  a  not  unimportant  factor  in  furthering  the 
peace  of  the  world." — London  Electricain,  Jan.  3,  19 13. 

Units,  Measurements  and  Instruments 

The  "Kelvin."— Percy  Good. — The  British  Board  of 
Trade  unit,  or  kilowatt-hour,  is  3,600,000  joules,  and  it  had 
been  proposed  to  give  it  the  name  "kelvin."  This  has  not 
been  done,  as  it  seemed  unlikely  that  it  would  be  universally 
accepted.  The  writer  suggests  that  10.000,000  joules  be 
called  one  kelvin;  so  that  10,000,000  ergs  =  1  joule,  and 
10,000,000  joules  =  1  kelvin.  The  kelvin  is  thus  a  me- 
chanical as  well  as  an  electrical  unit.  The  effect  in  practice 
would  be  to  convert  a  present  price  of  8  cents  per  kw-hr., 
or  unit,  to  22  cents  per  kelvin.  In  an  editorial  on  the 
standardization  of  the  terms  it  is  thought  that  this  would 
be  hardly  worth  while.  "We  have  ohms,  but  nobody  seems 
to  wish  for  a  special  name  to  indicate  either  megohms  or 
microhms,  and  even  the  joule  is  not  very  popular."  Kelvin's 
name  might  be  used  in  connection  with  a  thermodynamic 
scale  of  temperature,  or  "if  Kelvin's  name  is  to  be  honored 
electrically  let  it  then  be  used  to  indicate  a  quantity  for 
which  a  name  is  really  desired.  For  example,  there  is  no 
name  in  general  use  for  conductance.  The  mho  has  never 
been  popular,  and  everyone  will  admit  that  'reciprocal  ohm,' 
although  correct,  is  cumbersome." — London  Electrician, 
Dec.  27,  1912. 

Induction  Balance. — John  P.  Dalton. — A  mathematical 
notice  on  the  energetics  of  the  induction  balance,  giving  a 
simple  general  formula  for  the  case  in  which  each  arm  con- 
tains resistance,  inductance  and  capacity,  the  capacity  being 
shunted  across  part  of  the  arm  only.  The  general  formula 
derived  by  the  author  is  applied  to  methods  for  comparison 
of  inductances,  comparison  of  capacities  and  comparison  of 
an  inductance  with  a  capacity. — Phil.  Mag.,  January,  1913. 

Shop  Testing  of  Electrical  Apparatus. — The  first  of  a 
series  of  articles  describing  in  detail  present-day  practice 
in  the  testing  of  various  types  of  electrical  apparatus.  In 
the  present  instalment  the  use  of  meters  and  temperature 
tests  are  discussed. — Elec.  Journal,  January,   1913. 

Exhibition  of  Apparatus. — The  conclusion  of  a  descrip- 
tion of  the  various  electrical  exhibits  at  the  recent  annual 


exhibition  of  scientific  and  technical  apparatus  of  the 
Physical  Society  in  London. — London  Electrician,  Jan.  3, 
!9i3- 

Telegraphy,  Telephony  and  Signals 

Directive  Wireless  Telegraphy.— F.  Addey. — A  paper 
read  before  the  (British)  Institution  of  Post  Office  Elec- 
trical Engineers.  After  a  brief  survey  of  different  types  of 
directive  aerials,  the  author  proceeds  to  discuss  their  chief 
uses — namely,  ( 1 )  to  increase  the  range  of  a  wireless  sta- 
tion; (2)  to  enable  ships  to  obtain  the  bearings  of  wireless 
stations  on  shore.  The  methods  of  Marconi  and  of  Bellini 
and  Tosi  are  described.  Two  methods  by  which  a  ship  can 
herself  take  her  bearings  by  wireless  telegraphy  are  given 
—  (1)  the  telefunken;  (2)  the  Marconi  wireless  compass. 
Some  description  is  given  of  the  equipment  on  the  steam- 
ship Onward.  Finally,  the,  utility  of  the  methods  described 
and  some  of  the  conditions  necessary  for  success  are  dis- 
cussed.— London  Electrician,  Dec.  27,   iqjj. 

Miscellaneous 

Lightning  Protection  of  Buildings.— L.  J.  Bekg. — An 
article  discussing  the  theory  of  protection  of  buildings 
against  lightning.  The  author  deals  with  the  electric  con- 
stants of  lightning  rods,  the  electric  characteristics  of 
lightning  itself,  the  principal  uncertainties  in  the  theory, 
and  gives  some  practical  hints  on  installing  lightning  rods. 
— Gen.  Elec.  Review,  January,   1913. 

Belt  Accidents. — W.  O.  Horsenaill. — An  article  on  belt 
accidents  and  their  bearing  upon  individual  electric  drive. — 
London  Elec.  Review,  Dec.  20,  1912. 


Book  Review 


Radiotelegraphisches  Praktikum.  By  H.  Rein.  Ber- 
lin: Julius  Springer.  214  pages,  170  illus.  Price,  8 
marks. 
Engineers  engaged  in  wireless  telegraphy  work  have 
often  felt  the  want  of  a  laboratory  manual  which  would 
cover  more  or  less  completely  the  subject  of  high-frequency 
current  measurement.  In  this  book  the  author  has  aimed 
to  cover  the  subject,  and  it  will  form  for  wireless  engi- 
neers a  welcome  addition  to  their  literature.  The  author 
gives  a  number  of  methods  for  the  determination  of  the 
various  constants  which  are  of  importance  in  wireless 
telegraphy  inductance,  capacity,  wave-length,  damping,  etc. 
He  also  gives  a  brief  discussion  of  the  various  apparatus 
necessary  for  the  equipment  of  a  commercial  station.  He 
does  not  enter  into  a  theoretical  discussion  of  measure- 
ments, but  gives  only  a  brief  description  of  each  method, 
illustrated  with  diagrams  and  the  final  formula.  We  be- 
lieve, however,  that  the  book  could  have  been  made  of 
much  greater  value  if  the  author  had  pointed  out  briefly 
the  relative  advantages  of  each  method,  under  what  1 
ditions  any  particular  method  is  to  be  used  in 
to  others,  and  the  degree  of  accuracy  that  may  be  expected 
from  the  different  methods  in  the  measurement  of  any  par- 
ticular constant.  As  it  is,  the  experimenter  will  be  obliged 
to  consult  other  reference  books  to  ascertain  these  points, 
and  the  uninformed  experimenter  will  be  somewhat  at  a 
loss  to  know  which  method  to  use  in  any  particular  case. 
The  book  is  fully  illustrated,  having  a  large  number  of 
diagrams  and  photographs  of  commercial  apparatus,  but 
the  apparatus  described  is  mostly  of  German  make.  The 
can  work  on  subjects  related  directly  or  indirectly 
to  wireless  telegraphy  has  been  ignored  entirely.  We  note, 
for  instance,  that  in  the  discussion  of  high-frequency  alter- 
nators the  work  of  Fessenden  and  Alexanderson  is  not  con- 
sidered, though  it  is  well  known  that  the  General  Electric 
Company  has  built  several  200,000-cycle  alternators  which 
have  been  in  actual  operation  for  some  time.  In  the 
bibliography  on  the  subject  of  inductance  the  work  of  the 
United  States  Bureau  of  Standards  is  not  mentioned. 
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New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Large  Direct-Current  Units  for  Cleveland  Company 

In  the  heart  of  the  city  of  Cleveland  lies  a  compact 
area  in  which  there  is  a  heavy  demand  for  direct-current 
energy  combined  with  a  large  market  for  steam  heating  dur- 
ing the  winter  months.  In  order  to  care  for  this  special 
set  of  conditions  the  Cleveland- Electric  Illuminating  Com- 


FIG.     I 375O-KW     TURBO-GENERATOR     SET 

pany  maintains  a  generating  station  in  this  district  and 
uses  the  exhaust  steam  from  the  turbines  for  heating.  The 
accompanying  illustration  shows  the  latest  addition  to  this 
plant.  This  turbo-generator  set,  which  was  designed  and 
manufactured  by  the  Westinghouse  Machine  Company  and 
the  Westinghouse  Electric  &  Manufacturing  Company,  of 


FIG.  2 LARGE  REDUCTION   GEAR  OF  375O-KW  TURBO-GENERATOR 

SET 

East  Pittsburgh,  Pa.,  is  the  largest  direct-current  unit  of  the 
kind  yet  constructed,  the  rating  of  the  generator  being 
3750  kvv. 

The  operating  speed  of  the  turbine  is  1800  r.p.m.,  and 
since  it  is  impossible  in  the  present  state  of  the  art  to» 
build  a  generator  of  this  size  which  will  be  able  to  operate 
at   high   speeds   a    reduction   gear   has   been    interposed   be- 


tween the  two  machines.  The  reduction  ratio  of  the  gear 
is  1  to  10.  The  large  gear  of  this  speed-reducing  mechan- 
ism shown  in  Fig.  2  is  100  in.  in  diameter  and  has  259 
teeth.  The  pinion  has  twenty-six  teeth,  and  the  ratio  of 
26  to  259  gives  the  "hunting-tooth"  feature  which  has  been 
recognized  as  desirable  in  the  design  of  toothed  gearing. 
The  speed  of  this  gear  at  the  pitch  line  is  approximately 
54  miles  an  hour.  At  full  rated  load  of  the  generator  the 
gear  transmits  5350  brake-hp,  and  on  several  occasions 
during  overloads  it  has  carried  6000  brake-hp  without 
giving  any  indication  that  its  ultimate  safe  output  had  been 
reached. 

The  dynamometer  feature  of  the  floating-frame  construc- 
tion provides  a  check  upon  the  accuracy  of  the  electrical 
instruments   that   measure   the   generator   output.     In  this 


FIG.    3 — SIDE   VIEW    AND    END    VIEW    OF    TURBO-GENERATOR    SET 

station  a  considerable  error  in  the  calibration  of  the  watt- 
meter was  detected  by  comparing  its  readings  with  those 
of  the  power  indicator  on  the  floating  frame. 

A  second  unit,  which  is  an  exact  duplicate  of  the  one 
that  has  been  installed,  is  now  being  erected  in  the  same 
station,  and  it  is  expected  that  it  will  be  put  intc  active 
operation  in  the  near  future.  The  line  drawing  shown  in 
Fig.  3  gives  a  good  general  idea  of  the  relative  size  and 
proportions  of  these  units. 


Engine-Room  Alarm  Equipment 

The  accompanying  diagram  shows  the  circuit  arrange- 
ment of  an  electric  engine-room  alarm  system  which  has 
recently  been  put  upon  the  market  by  the  Acme  Electric 
Company  of  Knoxville,  Tenn.  In  this  system  electric 
thermostat  units  are  employed  in  connection  with  contact 
alarms,  the  former  being  used  on  bearings  and  generator 
frame  and  the  latter  on  engine  governors  and  circuit- 
breakers.  For  the  thermostat  units  a  hole  0.5  in.  by  1  in. 
is  drilled  in  the  castings  of  each  bearing  and  at  suitable 
places  in  the  frame.  A  coil  of  insulated  iron  wire  incased 
m  a  brass  tube  is  sealed  in  each  of  these  holes  and  the 
coils  are  then  connected  in  series  with  each  other  and 
with  an  adjustable  relay,  a  milliammeter  and  an  adjusting 
coil  and  are  supplied  with  energy  from  some  constant-volt- 
age source  of  direct  current.  The  resistance  of  the  circuit 
varies  with  the  temperature  of  the  iron  wire  coils  and  this 
changes  the  value  of  the  current  in  the  milliammeter.  The 
relay  circuit  carries  about  0.3  amp  -continuously,  and  the 
relay  is  set  so  that  when  the  current  value  falls  to  0.25  amp 
the  spring  tension  overcomes  the  relay  and  closes  the  alarm- 
bell  circuit.  It  is  claimed  that  the  current  taken  by  the 
thermostat  coils  is  so  small  that  the  heating  effect  produced 
by  it   is  negligible,  and  it  is  further  Stated  that  when   the 
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milliammeter   has  been  once  calibrated  and  the  adjusting 
coil  set  the  system  requires  very  little  attention. 

A  parallel  circuit  from  the  same  source  of  direct  current 
serves  the  contact  devices  which  are  connected  to  the  main 
voltmeter,  the  engine  governors  and  the  circuit-breakers. 
These  contacts  have  been  so  placed  that  the  circuit  is  com- 
pleted when  the  voltage  or  engine  speed  varies  beyond  set 
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DIAGRAM    OF    CONNECTIONS    OF    ENGINE-ROOM    ALARM    EQUIP- 
MENT 

limits  and  when  the  circuit-breaker  is  thrown  open.  These 
contacts  operate  the  same  alarm  bell  as  do  the  thermostat 
units.  In  order  to  preclude  false  alarms  from  the  governor 
or  voltage  variations  when  stopping  or  starting  the  gen- 
erator a  single-pole  single-throw  switch  has  been  placed  in 
the  alarm  circuit.  This  switch  is  not  closed  until  conditions 
have  become  stable  after  starting.  It  is  claimed  that  this 
system  may  be  used  in  factories  and  mills  with  a  high  de- 
gree of  success  as  a  detector  of  abnormal  operating  condi- 
tions. 


Domestic  Electric  Water  Heater 

The  widespread  use  of  electrically  heated  household 
utensils,  and  especially  the  introduction  of  electric  ranges, 
has  created  the  demand  for  a  suitable  means  to  provide  hot 
water  electrically.  It  is  obvious  that  the  simplest  method 
of  supplying  this  hot  water  in  sufficient  quantities  for 
general  purposes  is  to  attach  an  electric  heater  to  the  usual 
30-gal.  or  40-gal.  kitchen  boiler,  much  after  the  fashion  of 
the  gas-heater  attachments.  The  circulation  water  heater 
shown  herewith  is  a  small  attachment  applicable  to  any  tank. 
The  water  circulates  naturally  from  the  bottom  of  the  tank 
through  the  heater  and  up  to  the  top  of  the  tank. 

The  heater  consists  of  a  hollow,  closed  cast-iron  cylinder, 
with  a  hole  at  the  top  and  one  at  the  side  for  the  water- 
pipe  connection  and  one  in  the  bottom  for  the  heating  unit. 
A  dead-end  steel  tube,  inserted  through  the  bottom  hole, 
provides  a  receptacle  for  the  heating  unit.  The  unit  can 
be  readily  removed  by  unscrewing  the  porcelain  terminal 
block.  This  device  is  furnished  in  600-watt,  1000-watt  and 
2000-watt  sizes  and  can  be  used  intermittently  or  left  con- 
tinually in  the  circuit.  It  is  claimed  that  when  used  inter- 
mittently the  2000-watt  size  is  most  satisfactory,  the  600- 
watt  size  being  most  suitable  for  continuous  service. 

To  prevent  the  water  from  cooling  rapidly  it  is  well  to 
cover  the  tank  with  magnesia  asbestos  slabs  or  hair  felt 
about  2  in.  thick  and  to  apply  a  thin  layer  of  magnesia 
cement  to  fill  up  the  cracks  between  the  slabs.  \  canvas 
covering  which  may  be  either  sewed  together  or  glued 
should  be  placed  over  the  lagging.  The  pipes  may  be 
covered    with    standard    pipe    covering.      The    heater    will 


operate  either  on  alternating  current  or  direct  current  and 
is  designed  for  potentials  of  100  volts  and  250  volts. 

The  curves  shown  in  Fig.  2  are  plotted  from  the  results 
of  tests  made  with  heaters  of  the  different  ratings  operated 
in  connection  with  a  40-gal.  tank.  These  curves  show  the 
temperature  of  each  succeeding  gallon  of  water  drawn  off 
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FIGS.    I    AND    2 ELECTRIC    HEATER    AND    PERFORMANCE    CURVES 

after  the  heaters  have  been  in  opcratn  n  for  the  various 
periods  of  time.  They  are  based  on  the  assumption  that  the 
water  enters  the  tank  at  50  deg.  Fahr.  and  that  the  tank  has 
a  thermal  insulation  of  2  in.  of  hair  felt.  This  healer  is 
manufactured  1>\   the  General  Klectric  Company. 


Electrically  Controlled  Draft  Regulation  for  Steam 
Boilers 

In  order  to  facilitate  the  operation  of  steam  boilers  using 
a  very  cheap  grade  ot  coal,  the  Diehl  Manufacturing  Com- 
pany, of  Elizabethport,  X.  ).,  has  evolved  .1  system  for  con- 
trolling forced  draft  and  for  acting  in  connection  with  the 
natural  draft  of  the  furnaces.  The  apparatus  is  electri- 
cally energized  and  automatical^  controlled  and  put 
to  be  an  economical  addition  to  any  boiler  room.  A  multi- 
vane  fan  connected  to  a  main  shaft  and  driven  by  a  vari- 


FIG.   I — ENGINE-DRIVEN   BLOWER 

able-Speed    motor    furnishes   the   air    for   the    forced   draft. 
\i'  enl    is   also   made    for   connecting   a    relief   motor 

or  a  steam  engine  to  this  shaft  in  times  of  emergency.    The 
driving  motor  is  a  shunt-wound  machine  inclosed  with  wire 
is    0  guard  against  the  dust  and  dirt  so  prevalent  in  a 
boiler   room.      A   contactor  panel   and   an   automatic 
starter    are   the   other    necessary    adjuncts    to    this    system. 
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When  the  steam  pressure  in  the  boilers  has  reached  a  point 
above  normal  pressure  the  regulator  piston  shown  in  Fig.  2 
will  be  at  the  extreme  end  of  its  stroke.  The  piston  in  this 
position  brings  the  contact  levers  into  operation  and  stops 
the  motor.  As  soon  as  conditions  demand  higher  steam 
pressure  the  movement  of  the  regulator  is  transmitted 
through  chains  to  the  two  circular  contacts,   which   close 


FIG.  2 REGULATOR   PISTON    AND  ELECTRIC   CONTROL   APPARATUS 

the  clapper  switch  and  operate  the  starter.  The  motor  starts 
at  the  minimum  available  speed,  and  when  the  heavier  draft 
is  required  a  higher  speed  is  attained  by  the  automatic  man- 
ipulation of  the  motor-field  resistor,  which  is  located  be- 
hind the  switchboard.  A  series  of  small  limit  switches  at- 
tached to  the  panel  allow  the  maximum  and  minimum  speed 
adjustments  to  be  made  at  will. 


Exhibits  at  Peoria  Electrical  Show 

The  general  illumination  for  the  Peoria  (111.)  Electrical 
Show  held  at  the  Peoria  Coliseum  Jan.  18  to  25  was  fur- 
nished by  fifty-six  "urnolite"  fixtures  suspended  from  the 
roof  girders  of  the  building  and  underneath  the  balconies. 
These  fixtures,  made  by  the  Holophane  Works  of  the 
General  Electric  Company,  consist  of  bowls  or  urns,  15  in. 
in  diameter,  of  white  Velaria  glass,  and  each  one  contains 
a  400-watt  tungsten  lamp.  The  "urns"  are  of  ornamental 
design,  and,  when  lighted,  present  the  pleasing  appearance 
of  softly  glowing  alabaster. 

A  handsome  Rambler  gasoline  automobile  was  shown, 
particularly  on  account  of  the  automatic  electric  equipment 
of  the  United  States  Light  &  Heating  Company  for  self- 
starting,  ignition  and  lighting. 

Among  the  exhibitors  were  the  Apex  Appliance  Company, 
Chicago  (washing  machines) ;  W.  B.  Brown  Company, 
Bluffton,  Ind.  (wooden  lighting  fixtures)  ;  Central  Tele- 
phone &  Electric  Company,  St.  Louis;  Chicago  Fuse  Manu- 
facturing Company,  Chicago;  Holophane  Works  of  Gen- 
eral Electric  Company,  Newark,  Ohio ;  International  Cor- 
respondence Schools,  Scranton,  Pa.;  Kinetic  Engineering 
Company,  Philadelphia  (organ  blower)  ;  M.  Klein  &  Sons, 
Chicago  (tools)  ;  C.  S.  Knowles,  Boston  (switches  and 
sockets)  ;  Lindstrom-Smith  Company,  Chicago  (heating 
devices)  ;  Mills  Electric  Company,  Peoria ;  1900  Washer  < 
Company,  Binghamton,  N.  Y. ;  Palmer  Electric  Company, 
Peoria;  Pass  &  Seymour,  Solvay,  N.  Y.  (sockets)  ;  Pelouze 


Manufacturing  Company,  Chicago;  Retherford  Brothers 
Company,  Muncie,  Ind.  (fixtures)  ;  Robbins  &  Myers  Com- 
pany, Springfield,  Ohio  (fans  and  small  motors)  ;  Thordar- 
son  Electric   Manufacturing  Company,   Chicago. 

The  Peoria  Gas  &  Electric  Company  and  the  Illinois 
Traction  Company  were  the  utility  companies  exhibiting, 
the  latter,  as  mentioned  elsewhere,  showing  an  operating 
installation  of  electric  block  signals  made  by  the  Union 
Switch  &  Signal  Company,  of  Swissvale,  Pa. 

A  daily  paper,  the  Electrical  Show  News,  was  printed  in 
an  exhibit  space  and  distributed  to  visitors.  Mr.  H.  E. 
Gates  was  the  editor. 


Electricity  on  the  Farm 

Near  the  city  of  Marietta,  Ohio,  on  the  banks  of  the 
Muskingum  River  lies  the  60-acre  farm  of  Mr.  W.  W.  Mills, 
a  Marietta  banker  who  is  vice-president  of  the  Parkersburg, 
Marietta  &  Interurban  Railway  Company.  It  has  been  the 
endeavor  of  the  owner  of  this  choice  bit  of  river  valley  to 
make  it  one  of  the  best  equipped  and  most  modern  farms  in 
the  land.  The  interurban  company's  transmission  line  par- 
alleling the  river  made  the  problem  of  obtaining  electrical 
energy  a  comparatively  simple  one.  It  was  only  necessary 
to  tap  the  22,000-volt  line,  install  a  transformer  and  switch- 
ing apparatus  and  distribute  the  energy  at  low  voltage  for 
various  applications  about  the  premises.  The  accompanying 
illustration  shows  the  simplicity  of  the  installation,  which 
consists  of  a  three-phase,  60-cycle,  15-kva  standard  outdoor- 
type  transformer,  giving  no  volts  or  220  volts  on  the 
secondary.  The  small  building  contains  the  switchboard, 
a  watt-hour  meter  and  the  auto-starter  for  a  10-hp  motor, 
which  is  located  about  1200  ft.  away  on  the  river  bank. 
The  motor  is  used  for  pumping  water  into  a  tank  located 


TRANSFORMER    STATION    FOR    A    FARM 

just  back  of  the  house.  When  desired,  the  pump  may  also 
be  used  for  irrigating  the  truck  farm.  This  operation  is 
accomplished  by  allowing  the  water  to  flow  by  gravity 
through  piping  which  is  perforated  at  intervals  to  spray  the 
water  over  the  land.  For  convenience  in  the  home  there 
have  been  installed  electric  toasters,  stoves,  irons,  a  vacuum 
cleaner,   sewing-machine  motor  and  washing  machine. 
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Besides  adding  to  the  comforts  and  convenience  of  the 
owner  this  installation  has  proved  to  the  officials  of  the 
railroad  company  that  it  is  entirely  feasible  to  tap  the  trans- 
mission line,  which  has  been  used  only  for  supplying  energy 
to  the  railway  for  motor  and  lighting  service.  By  this 
means  it  is  possible  to  supply  energy  in  a  number  of 
small  towns  and  to  derive  considerable  additional  revenue. 
The  transformer  for  this  installation  was  furnished  by  the 
Westinghouse  Electric  &  Manufacturing  Company,  of  East 
Pittsburgh,  Pa. 


Commercial  Electric  Vehicles  at  the  New  York 
Auto  Show 

At  the  dual  automobile  show  held  in  New  York  during 
the  week  eight  manufacturers  of  commercial  electric 
vehicles  have  had  their  trucks  on  exhibition.  The  exhibits 
of  these  manufacturers  were  grouped  on  the  first  floor  of 
the  New  Grand  Central  Palace  and  surrounded  by  their 
more  numerous  gasoline  competitors.  At  the  Madison 
Square  Garden  show  the  entire  first  floor  was  given  over 
to  gasoline  trucks  and  the  balconies  were  occupied  by  the 
displays  of  the  manufacturers  of  automobile  accessories. 
The  features  of  the  various  commercial  vehicles  are  out- 
lined in  what   follows. 

Atlantic  Vehicle  Company,  of  New  York  City,  had 
on  exhibition  one  5-ton  chassis.  The  trucks  are  made  in 
i-ton,  2-ton,  3^2-ton  and  5-ton  sizes  and  are  of  similar 
construction  as  regards  details,  differing  only  as  to  dimen- 
sions. The  "Exide"  or  "Edison"  batteries  are  used,  being 
carried  in  cradles  suspended  from  the  frame,  thus  per- 
mitting of  loading  or  unloading  from  either  side.  The 
controller  is  arranged  for  four  forward  speeds  and  two 
reverse  speeds.  The  motor  is  suspended  from  the  side 
members  of  the  frame  by  a  steel  cross  member  and  drives 
the  rear  wheels  through  a  Morse  silent  chain  to  the  jack- 
shaft  and  a  double  chain  to  the  wheels.  All  wheels  are 
mounted  on  roller  bearings.  The  rear  wheels  are  equipped 
with  internal  expanding  brakes  of  the  shoe  type. 

Baker  Motor  Vehicle  Company,  of  Cleveland,  Ohio, 
showed  one  500-lb.  panel  body  service  wagon,  two  i-ton 
panel  body  trucks,  two  i-ton  delivery  wagons  and  one 
3J/2-ton  truck  with  a  post  body.  The  accessibility  of  all 
working  parts  of  the  mechanism  that  need  attention,  adjust- 
ment or  lubrication  is  a  feature  of  this  truck.  The  motor 
is  of  the  four-pole  series  type  rated  at  4  hp.  The  standard 
battery  equipment  comprises  forty-two  cells  of  seventeen- 
plate  lead  battery.  A  silent  chain  drive  is  employed  from 
the  motor  to  the  jackshaft  and  two  roller  chains  from  the 
jackshaft  to  the  rear  wheels.  The  wheels  are  fitted  with 
Timken  roller  bearings  and  ball  bearings  are  applied  to  the 
motor  and  the  jackshaft.  The  battery  is  underslung  to 
facilitate  the  operation  of  dismantling. 

General  Motors  Truck  Company,  Detroit,  Mich.,  had  a 
3-ton  chassis,  a  0.5-ton  delivery  wagon,  a  5-ton  brewery 
truck  and  a  1.5-ton  chassis  on  exhibition.  The  vehicles  of 
this  company  differ  in  design  from  other  commercial 
vehicles.  The  general  differences  lie  in  the  method  of 
mounting  the  battery  and  the  drive.  The  battery  box  is  a 
separate  and  independent  unit  of  the  chassis  ami  is  mounted 
in  front  of  the  car  on  top  of  the  chassis.  This  arrange- 
ment renders  the  cells  easily  accessible  by  raising  the  seat 
and  the  battery  cover.  This  method  of  mounting,  it  is 
claimed,  gives  better  weight  distribution.  The  controller, 
switches,  meters,  etc.,  are  placed  in  the  controller  housing, 
where  they  can  be  instantly  inspected  by  opening  the  door. 
A  brake  equipment  of  the  double  internal-expanding  type 
is  used  on  the  rear  wheels  and  on  the  driving  shaft.  A 
spring  blade  shaft  has  been  used  to  connect  the  single  ball- 
bearing motor  to  the  driving  gear,  increasing  the  tire  life 
and  cushioning  all  violent  strains  on  starting  and  stopping. 
Standard  batteries  and  standard  roller  chains  are  used. 

General  Vehicle  Company,  of  Long  Island  City,  N.  Y., 


had  six  machines  on  exhibition — a  i-ton  truck  with  crane 
attachment  for  hoisting  and  a  2-ton  panel-body  truck,  a  1- 
ton  chassis,  a  3>4-ton  express  wagon,  a  3>4-ton  brewery 
truck  and  a  5-ton  keg  truck.  In  all  of  these  vehicles  the 
battery  is  underslung  and  a  double  chain  drive  is  employed 
from  a  single  motor.  The  wagons  of  all  sizes  are  built  on  a 
running  gear  of  uniform  design  which  has  been  standard- 
ized, while  the  bodies  are  adapted  to  the  requirements  of  va- 
ried service.  General  Electric  Company  standard  motors 
and  controllers  are  employed  and  the  battery  equipment  is 
ample  for  a  full  day's  run.  The  countershaft  consists  of  two 
short  shafts  connected  by  a  differential  of  the  spur-gear 
type,  each  shaft  being  connected  to  a  rear  wheel  through 
sprockets  and  roller  chain. 

Lansden  Company,  of  Newark,  N.  J.,  exhibited  a  750-lb. 
package  wagon,  two  1000-lb.  delivery  wagons,  a  2-ton  truck, 
a  3J/2-ton  truck,  the  chassis  of  a  3-ton  truck  and  a  heavy 
ambulance.  The  feature  of  this  exhibit  was  the  light 
package  wagon  which  this  company  has  recently  added  to 
its  line.  The  battery  in  tins  wagon  is  mounted  under  the 
driver's  seat  and  in  the  front  part  of  the  wagon  bed.  It 
is  stated  that  this  car  will  operate  at  15  miles  per  hour 
and  consume  only  21/4  amp-hr.  per  mile.  The  standard  bat- 
tery equipment  consists  of  fifty  Edison  cells.  The  pi 
unit  has  a  three-point  suspension  and  transmission  is  ac- 
complished through  inclosed  gears  from  the  motor  to  a  live 
rear  axle.  This  car  has  been  designed  to  meet  the  demand 
for  a  reliable  light  delivery  car  that  may  be  operated  at  high 
speed  and  low  cost  and  has  followed  tin-  general  lines  of  the 
company's  standard  designs. 

Studebaker  Automobile  Company,  of  South  Bend.  Ind., 
is  showing  a  1000-lb.  panel-body  wagon,  a  2-ton  truck  and 
a  ij^-ton  special  worm-gear-drive  delivery  wagon  which 
is  just  being  put  on  the  market.  This  special  vehicle  fol- 
lows the  general  design  of  the  former  trucks  of  that  com- 
pany and  has  the  single  motor  suspended  from  the  chassis. 
The  armature  of  the  motor  is  directly  connected  to  the 
worm  of  a  worm  and  wheel  drive,  which  transmits  the 
power  to  the  wheels  through  a  short  shaft  and  differential 
gearing.  The  car  carries  forty-two  cells  of  battery  and 
will  develop  a  speed  of  12  miles  per  hour.  A  very  high 
efficiency  is  claimed  for  the  worm  and  wheel  drive. 

Ward  Motor  Vehicle  Company,  of  New  York,  had  four 
vehicles  on  exhibition — a  '..-ton  wagon,  a  i-ton  wagon,  a 
2-ton  truck  and  a  4-ton  truck.  The  battery  in  all  of  these 
vehicles  is  underslung.  The  smallest  wagon  has  a  single 
motor  with  silent  chain  drive  to  the  countershaft  and 
double  roller  chain  drive  to  the  rear  wheels.  Two  brakes 
and  a  continuous-torque  controller  are  provided.  The 
steering  gear   is  of   the   lever   type. 

\\  werley  Company,  of  Indianapolis,  had  on  exhibition 
a  1000-lb.  chassis,  a  1000-lb.  delivery  wagon,  a  5-ton  brewery 
truck  and  111  addition  to  these  a  convertible  roadster.  In  all 
of  the  lighter  vehicles  of  this  company  the  motor  shaft 
runs  parallel  to  the  rear-wheel  shaft  and  is  con: 
thereto  by  herringbone  gears.  The  battery  is  undersl 
For  the  heavier  types  of  cars  final  chain  drive  is  provi d 


Ignition  System  for  Gasoline  Engines 

The   Western    Electric  Company  has  recently  placed  on 
the  market   .  iwn  as  a   "synchronizer 

to  take  the  place  of  a  magneto  for  gasoline  automobile 
ignition  service.  With  the  synchronizer  it  is  said  to  be 
possible  to  obtain  either  a  vibrating  or  a  non-vibrating 
spark,  so  that  the  engine  may  be  started  on  the  vibrating 
and  run  on  the  imn-  ibrating  spark.  A  dash-lock  switch 
is  used  and  all  adjustments  may  be  made  from  the  driver's 
seat.  There  are  no  moving  cables  and  no  platinum  points 
under  the  distributer,  the  circuit  being  broken  in  the  switch. 
These  features,  the  manufacturer  claims,  simplify  the  main- 
tenance problem  considerably. 
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Public  Utility,  Commercial,  Corporate  and  Trade  Devel- 
opments—The Electrical  Material  and  Security  Markets 


Western  Electric's  Exhibition  Conference. — In  order  to 
afford  its  salesmen  more  intimate  contact  with  the  products 
they  are  selling,  the  Western  Electric  Company  held  an 
exhibition  at  the  Masonic  Hall,  New  York,  Jan.  22  to  24, 
inclusive,  at  which  samples  of  all  of  the  materials  which  the 
company,  handles  as  a  jobber  were  shown.  Over  one  hun- 
dred salesmen  from  the  New  York,  Boston,  Buffalo,  Phila- 
delphia and  Pittsburgh  branches  of  the  company  were 
present.  The  exhibition  was  under  the  direction  of  Mr. 
E.  W.  Rockafellow,  general  supply  sales  manager  of  the 
company.  The  room  in  which  the  exhibit  was  held  was 
well  adapted  for  the  purpose,  being  a  corner  one  about 
160  ft.  long  by  60  ft.  wide,  with  many  windows.  Along  the 
four  sides  were  tables  containing  a  complete  line  of  the 
electrical  supplies  and  apparatus  sold  by  the  company  in 
its  jobbing  capacity,  while  on  posts  along  the  middle  of  the 
room  were  revolving  panels  bearing  a  large  variety  of  small 
electrical  supplies,  all  of  these  exhibits  being  under  the 
immediate  supervision  of  a  representative  of  the  manufac- 
turing company  that  made  them.  The  exhibition  was 
opened  on  Jan.  22  at  9  a.  m.  by  Mr.  Rockafellow, 
who  gave  a  short  address  outlining  the  purpose  of  the  ex- 
hibit, and  from  9:15  a.  m.  until  noon  the  salesmen  visited 
the  exhibits.  As  only  three  salesmen  were  allowed  at  one 
booth  at  one  time,  all  had  ample  opportunity  to  examine 
each  piece  of  apparatus  minutely  and  to  discuss  its  merits 
and  improvements  in  its  design.  From  12:30  p.  m.  until 
1 :30  p.  m.  luncheon  was  served  in  the  Masonic  Club  restau- 
rant, the  privileges  of  which  were  extended  to  the  company 
during  the  exhibition.  After  luncheon  and  until  5:30  p.  m. 
visits  were  made  at  the  various  exhibits,  and  a  lecture  was 
delivered  by  Mr.  A.  F.  Crosby,  of  the  American  Cross  Arm 
Company.  The  program  on  Thursday  was  substantially  the 
same,  with  the  exception  that  from  4  p.  m.  to  7  p.  m.  the 
exhibit  was  open  for  the  .friends  and  customers  of  the  sales- 
men. In  this  way  the  exhibition  became  a  miniature  elec- 
trical show,  differing  from  the  usual  electrical  show  in  that 
the  exhibits  offered  something  more  particularly  of  interest 
to  the  electrical  trade  than  to  the  general  public.  The 
session  was  brought  to  a  close  on  Friday  night  with  an  in- 
formal banquet  at  the  new  Hotel  McAlpin.  During  the 
three  days  the  salesmen  were  obliged  to  do  more  than 
merely  look  at  the  exhibits.  As  each  man  entered  the  room 
on  Wednesday,  the  opening  day,  he  received  an  envelope 
containing  some  thirty-three  cards.  Upon  each  of  these 
cards  was  the  salesman's  name  and  the  name  of  one  of  the 
manufacturers  whose  products  the  Western  Electric  Com- 
pany handles,  together  with  the  number  of  the  booth  at 
which  this  manufacturer's  product  was  on  view.  Each  man 
was  required  to  visit  each  exhibit,  submit  to  the  manufac- 
turer's representative  the  card  bearing  that  manufacturer's 
name,  and  was  then  questioned  by  the  manufacturer's  rep- 
resentative as  to  his  knowledge  of  the  product.  He  also 
had  his  own  questions  answered  by  the  representative.  The 
card  was  then  left  by  the  Western  Electric  salesman  with 
the  manufacturer's  representative,  who  marked  upon  it  in 
a  ruled  space  what  part  of  the  Western  Electric  sales  de- 
partment the  salesman  belonged  to — whether  telephone, 
supply  or  otherwise — together  with  his  impression  of  the 
salesman's  knowledge  of  that  particular  line.  In  other 
words,  he  noted  whether,  in  his  opinion,  the  salesman  was 
well  or  only  fairly  well  informed  on  this  line  of  equipment. 
In  this  way  a  record  was  made  of  each  man's  visits  to  the 
various  exhibits  and  of  his  knowledge  of  each  class  of 
material  that  the  company  handles.  On  Friday  afternoon 
from  1  to  4:30  o'clock  an  oral  examination  was  held  by  the 
exhibition  committee,  a  list  of  whose  members  appears 
below.  Each  man  was  asked  what  each  piece  of  equipment 
is  for,  how  it  works,  etc.  The  replies  and  the  opinions  of 
the    manufacturers'    representatives,    as    obtained    from    the 


cards,  will  be  taken  into  consideration  by  the  committee  in 
determining  each  man's  standing  with  the  company.  The 
exhibit  will  be  taken  next  to  Chicago  so  that  the  men  from 
the  central  district  can  participate  in  its  benefits,  and  will 
then  be  shown  in  the  company's  other  districts.  The  com- 
mittee consisted  of  M.  A.  Oberlander,  P.  L.  Thomson,  G.  A. 
Knoche,  Gregory  Brown,  W.  A.  Schnedler  and  H.  R.  King, 
the  latter  being  chairman.  Among  the  exhibitors  were  the 
American  Electric  Heater  Company,  American  Ever  Ready 
Company,  American  Washer  Company,  Benjamin  Electric 
Manufacturing  Company,  Bryant  Electric  Company,  Crouse- 
Hinds  Company,  D  &  W  Fuse  Company,  Thomas  A. 
Edison,  Inc.,  Edwards  &  Company,  Electric  Storage  Bat- 
tery Company,  Electrose  Manufacturing  Company,  General 
Electric  Company,  Harvey  Hubbell,  Inc.,  Habirshaw  Wire 
Company,  Holophane  Works  of  General  Electric  Company, 
Hubbard  &  Company,  Mathias  Klein  &  Sons,  W.  N. 
Matthews  &  Brother,  National  Metal  Molding  Company. 
Pittsfield  Spark  Coil  Company,  Phillips  Insulated  Wire 
Company,  Stanley  &  Patterson,  B.  F.  Sturtevant  Company, 
Sunbeam  Lamp  Company,  Taunton-New  Bedford  Copper 
Company,  Tungstolier  Works  of  General  Electric  Company, 
Western  Electric  Company  (telephone  apparatus),  Westing- 
house  Electric  &  Manufacturing  Company  and  Weston 
Electrical  Instrument  Company.  Among  the  well-known 
men  in  the  electrical  trade  who  visited  the  exhibits  were 
Gerard  Swope,  H.  A.  Halligan,  W.  P.  Sidley,  A.  L.  Salt, 
O.  D.  Street,  F.  V.  Bennis  and  E.  W.  Rockafellow,  of  the 
Western  Electric  Company;  L.  W.  Downs,  of  the  D  &  W 
Fuse  Company;  J.  B.  Olson,  Habirshaw  Wire  Company; 
B.  H.  Scranton,  American  Electric  Heater  Company; 
Claude  Matthews,  W.  N.  Matthews  &  Brother;  W.  C. 
Bryant,  Bryant  Electric  Company;  W.  F.  Hillis,  Crouse- 
Hinds  Company;  R.  Edwards,  Jr.,  Edwards  &  Company; 
George  L.  Patterson,  Stanley  &  Patterson,  and  Samuel  A. 
Chase,   Westinghouse   Electric  &  Manufacturing  Company. 

Going  Ahead  with  Barcelona  Hydroelectric  Develop- 
ments.— Although  progress  has  been  retarded  somewhat 
by  the  unsettled  conditions  that  have  prevailed  in  the 
foreign  money  markets  in  the  past  few  months,  construc- 
tion is  now  going  forward  actively  on  the  hydroelectric 
developments  of  the  Barcelona  Traction,  Light  &  Power 
Company,  Ltd..  on  the  Segre  River,  a  tributary  of  the  Ebro 
River,  about  100  miles  from  Barcelona,  Spain.  As  has  been 
noted  in  these  columns,  this  company  was  organized  in 
September,  1911,  under  Canadian  laws,  by  the  Pearson  in- 
terests, to  construct  and  operate  central-station  and  trac- 
tion systems  in  Barcelona  and  the  northeastern  part  of 
Spain.  The  company  has  an  authorized  capital  stock  of 
$25,000,000,  all  of  which  is  outstanding.  There  are  to  be 
five  hydroelectric  stations  along  some  30  miles  of  the 
Segre  River,  each  of  which  will  have  a  rated  output  of  be- 
tween 50,000  hp  and  60.000  hp.  The  heads  under  which 
they  will  operate  will  range  from  50  ft.  to  600  ft.  Construc- 
tion of  the  dam  for  the  first  development  is  now  well 
under  way,  and  foundation  work  on  the  dam  for  the  second 
development  has  been  started.  Energy  will  be  transmitted 
at  110,000  volts  to  Barcelona  and  the  industrial  territory 
surrounding  it.  The  majority  of  the  factories  are  using 
steam  power  at  present.  The  cost  of  coal,  it  is  said,  is  very 
high  owing  to  the  antiquated  condition  of  the  Spanish 
transportation  facilities.  The  Pearson  interests  believe, 
therefore,  that  they  will  have  very  little  difficulty  in  dis- 
posing of  the  low-cost  energy  from  their  hydroelectric 
stations  under  these  conditions.  The  railroads  have  been 
a  great  handicap  in  the  construction  of  the  stations  for 
the  reason  that  the  cars  have  not  been  large  enough  to 
transport  generators,  waterwheels  and  other  heavy  equip- 
ment to  the   developments,  nor  have  the  tunnels  sufficient 
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clearance  to  permit  passage  of  the  latter  had  the  cars  been 
of  adequate  size.  A  large  part  of  the  equipment  has  been 
hauled  by  teams  the  greater  part  of  the  way  from 'Barce- 
lona. As  is  stated  elsewhere  in  this  issue,  orders  have  been 
placed  with  several  American  steel  firms  for  the  trans- 
mission towers  that  will  be  used  on  this  project. 

Boston  Edison  Earnings  Increasing. — The  Edison  Elec- 
tric Illuminating  Company  of  Boston  reports  gross  earn- 
ings for  December,  1912,  of  $655,562,  an  increase  of  12.6 
per  cent  over  the  same  month  in  1911;  net  earnings  of 
$415,928,  compared  with  $.376,593  for  the  same  period,  or 
a  gain  of  10.4  per  cent,  and  for  the  last  six  months  of  1912 
a  gain  in  gross  of  9  per  cent,  or  from  $2,770,126  to  $3,020,- 
126.  The  gain  in  net  for  the  last  half  of  the  year  compared 
with  the  same  period  in  191 1  was  $73,578,  or  4.53  per  cent, 
the  net  for  the  last  half  of  1912  being  $1,698,709.  The  com- 
pany's operating  expenses  for  the  period  increased  15.4  per 
cent.  In  the  field  of  new  service  applications  the  company 
is  making  rapid  strides  and  is  doing  much  work  along  the 
lines  of  modernizing  window  lighting  installations  besides 
adding  constantly  to  its  connected  load.  All  the  daily  news- 
papers in  Boston  and  many  of  the  suburban  weeklies  are 
now  being  supplied  by  the  Edison  company  with  energy  for 
lighting  and  motor  service.  In  the  long-hour  lighting  field 
the  company  is  supplying  many  steam  railroad  stations,  all- 
night  restaurants,  public  clocks  and  real-estate  illuminated 
billboards  with  service,  and  the  application  of  its  new  mis- 
cellaneous rates  for  energy,  including  off-peak  service,  is 
being  favorably  received  throughout  its  600  sq.  miles  of 
territory. 

English  Bankers  Making  a  Tour  of  American  Utility 
Properties. — Following  their  arrival  in  New  York  on  the 
Mauritania  last  Sunday,  a  party  of  eight  London  bankers, 
including  E.  Mackay  Edgar,  the  active  head  of  Sperling  & 
Company,  of  London,  left  on  a  special  train  on  Thurs- 
day for  a  two  weeks'  tour  of  the  country  for  the  purpose  of 
inspecting  various  public  utilities,  some  of  which  have  been 
financed  in  part  by  banking  houses  represented  by  the  vis- 
itors. James  Mitchell,  president  of  the  Alabama  Interstate 
Power  Company,  who  came  over  from  London  with  the 
party,  W.  W.  Freeman  and  F.  Darlington,  vice-president 
and  consulting  engineer  respectively  of  the  same  company, 
have  also  gone  with  the  visitors  on  the  tour.  The  itinerary 
includes  Montreal,  Toronto,  Niagara  Falls.  St.  Louis,  Jop- 
lin,  Denver,  Keokuk,  Nashville,  New  Orleans  and  Birming- 
ham. Among  the  properties  to  be  visited  are  those  of  the 
Utilities  Improvement  Company,  the  Cities  Service  Com- 
pany, the  Mississippi  River  Power  Company,  the  Consol- 
idated Cities  Traction,  Light  &  Power  Company,  the 
American  Cities  Company  and  the  Alabama  Interstate 
Power  Company.  It  is  understood  that  after  their  return  to 
New  York  the  visitors  plan  to  inspect  the  public  utilities  of 
Mexico   and   Cuba  before  leaving   for   home. 

Award  Contracts  for  Transmission  Towers. — The  Blaw 
Steel  Construction  Company  of  Pittsburgh  has  received  an 
order  calling  for  3000  tons  of  steel  transmission  towers 
from  the  Pearson  Engineering  Corporation,  115  Broadway, 
New  York,  and  an  order  for  575  tons  of  towers  has  also 
been  placed  by  the  same  interests  with  the  Riter-Conley 
Manufacturing  Company  of  Pittsburgh.  Some  of  these 
towers  will  be  shipped  to  Barcelona,  Spain,  where  the  Pear- 
son company  is  constructing  extensive  hydroelectric  de- 
velopments, as  noted  elsewhere  in  this  issue,  and  the  rest 
will  go  to  Brazil,  where  the  purchasers  have  large  central- 
station  interests.  The  Blaw  company  has  also  received  an 
order  for  200  tons  of  transmission  towers  to  be  used  by 
Stone  &  Webster  at  Keokuk,  la.,  for  the  system  of  the 
Mississippi  River  Power  Company.  The  Utah  Power  & 
Light  Company  has  placed  an  order  with  Milliken  Brothers, 
New  York,  for  4500  tons  of  steel  towers. 

Control  of  Eastern  Pennsylvania  Power  Company  May 
Change  Hands. — A  proposition  to  exchange  their  holdings 
for  securities  of  the  Atlantic  Gas  &  Electric  Company,  a 
new  concern  that  has  been  chartered  under  the  laws  of  Con- 
necticut with  an  authorized  capitalization  of  $37,500,000,  has 
been  made  to  the  stockholders  of  the  Eastern  Pennsylvania 
Power  Company,  which  controls  the  gas  and  electric- 
service  companies  of  Easton,  Pa..  Phillipsburg,  N.  J.,  and 
those   in   a   number   of   other  cities.      It   is   also   stated    that 


Meikleham  &  Dinsmore,  engineers  and  bankers,  25  Broad 
Street,  New  York,  who  have  the  controlling  interest  in  the 
Eastern  Pennsylvania  company,  have  disposed  of  their  hold- 
ings to  the  Atlantic  Gas  &  Electric  Company.  A  repre- 
sentative of  Meikleham  &  Dinsmore  said  this  week  that  the 
entire  matter  was  in  a  formative  stage  as  yet  and  that 
nothing  of  a  definite  nature  was  available  for  publication 
at  this  time.  lie  admitted,  however,  that  an  exchange 
proposition  had  been  made  to  the  stockholders  by  the 
new  company. 

Extensions  for  the  Tri-City  Company. — The  Tri-City 
Railway  &  Light  Company,  of  Davenport,  la.,  has  purchased 
from  the  Westinghouse  Electric  &  Manufacturing  Company 
a  12,500-kw  Westinghouse-Parsons  horizontal  turbo 
rator.  The  generator  is  wound  for  two-phase,  4800-volt, 
60-cycle  current.  A  Westinghouse-LeBlanc  surface  con- 
denser and  other  auxiliary  equipment  are  included  in  the 
order.  This  unit  is  probably  the  largest  in  the  country  to 
be  installed  for  the  service  of  cities  no  larger  than  Daven- 
port, Rock  Island  and  Moline.  The  present  rating  of  the 
company's  station  is  20,000  kw,  and  the  new  unit  will  take 
over  a  portion  of  the  load,  leaving  a  number  of  smaller  ma- 
chines in  reserve.  To  accommodate  the  12,500-kw  ma- 
chine an  addition  to  the  station  will  be  necessary. 

Changes  in  J.  S.  &  W.  S.  Kuhn,  Inc. — James  S.  Kuhn 
has  resigned  as  president  of  the  bond  house  of  J.  S.  & 
W.  S.  Kuhn,  Inc.,  which,  as  is  well  known,  has  extensive 
interests  in  the  public-utility  field.  He  has  been  elected 
chairman  of  the  board  of  directors.  L.  L.  McClelland  has 
been  elected  president.  W.  S.  Kuhn  remains  as  vice- 
president,  while  A.  B.  MacCaughey,  Western  manager  at 
Chicago,  has  been  made  an  additional  vice-president,  and 
will  continue  in  charge  of  the  Western  business.  W.  G. 
Audenried,  manager  of  the  Philadelphia  office,  has  been 
made  a  vice-president,  and  will  take  charge  of  the  com- 
pany's foreign  business,  with  headquarters  in  Faris. 

Westinghouse,  Church,  Kerr  &  Company  Engagements. — 
Among  new  work  for  which  Westinghouse,  Church,  Kerr 
&  Company  are  engineers  and  constructors  is  the  de- 
sign and  construction  of  a  power  house  for  a  hotel  at  White 
Sulphur  Springs,  W.  Va.  The  building  is  of  brick  and  con- 
crete. Overhead  coal  bunkers,  a  150-ft.  steel  stack  and 
mechanical  stokers  are  being  erected.  A  large  amount  of 
general  engineering  work,  including  bridges,  piers  and  rail- 
road extensions,  is  being  carried  on  at  the  present  time  by 
these  engineers. 

To  Consolidate  Four  Maryland  Companies. — Plans  for 
the  consolidation  of  the  Frederick  (Md.l  Railroad  Com- 
pany, the  Hagerstown  (Md.)  Railway  Company,  the  Fred- 
erick &  Hagerstown  Power  Company  and  the  Frederick 
Gas  &  Electric  Company  are  being  completed.  Between 
$3,000,000  and  $4,000,000  will  be  represented  in  the  merger. 
Extensive  improvements  are  to  be  made  to  the  various 
systems. 

H.  W.  Johns-Manville  Company's  Annual  Meeting. — 
A  resolution  reducing  the  number  of  directors  from  nine 
to  seven  was  approved  at  the  annual  meeting  of  the  H.  W. 
Johns-Manville  Company.  The  retiring  directors,  with  the 
exception  of  George  W.  Gladwin,  were  re-elected.  A  va- 
cancy  that  already  existed  on  the  board  reduced  its  mem- 
bers  to  the  required  number. 

Central  Colorado  Power  Reorganization. — Announcement 
has  been  made  by  the  reorganization  committee  of  the 
Central  Colorado  Power  that,  since  more  than  85  per  cent 
of  the  outstanding  bonds  affected  by  the  reorganization  plan 
have  been  deposited  with  it,  steps  will  be  taken  immediately 
1  reclose  on   the   mortgage,  sell  the  properties  and  or- 

ganize a  new  company. 

New  Plant  for  Pacific  Power  &  Light. — Construction  of 
a  new  7000-hp  hydroelectric  station  for  the  Pacific  1 
8  1  .  In  Company  has  been  started  at  Hood  River,  Ore., 
where  the  company  now  has  a  small  station  in  operation. 
A  transmission  line  will  be  built  from  The  Dalles  to  Pen- 
dleton. The  Pacific  Power  &  Light  is  controlled  by  the 
Electric  Bond  &  Share  Company. 

Detroit  Edison  Stock  Issue  Approved. — Directors  of  the 
Detroit   Edison   Company  have  authorized  the  issuance  of 
,000  new    -tock  to  stockholders  at  par  to  the  amount 
per  cent  of  their  present  holdings. 
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Discredit    New   Rumor    of   Big   Pacific    Coast    Merger. — 

Negotiations  have  been  in  progress  for  some  time  between 
the  city  officials  of  Los  Angeles,  Cal.,  and  the  Southern 
California  Edison  Company,  the  Los  Angeles  Gas  &  Elec- 
tric Company  and  the  Pacific  Light  &  Power  Company  to 
determine  whether  or  not  these  central-station  companies, 
which  now  serve  that  city,  shall  be  allowed  to  purchase 
all  of  the  energy  to  be  generated  by  the  hydroelectric  sta- 
tion which  has  been  erected  in  connection  with  the  city's 
aqueduct  project,  or  whether  the  companies  shall  sell  their 
distribution  systems  in  Los  Angeles  to  the  city  so  that  the 
latter  can  distribute  the  energy  generated  at  the  aqueduct 
plant.  It  is  understood  that  the  municipal  ownership  of 
the  electric-service  properties  is  greatly  favored  by  the 
people  of  Los  Angeles.  The  City  Council  recently  voted 
unanimously  to  reject  several  propositions  submitted  by 
the  companies.  Adoption  of  any  of  these  propositions,  the 
City  Council  held,  would  mean  further  delay  in  the  estab- 
lishment of  a  municipal  system.  Further  efforts  are  to  be 
made  by  the  city  to  purchase  the  distribution  systems 
outright.  Founded  probably  upon  this  controversy,  the 
old  rumor  in  financial  circles  that  the  three  companies  are 
to  be  merged  into  one  large  concern  capitalized  at  about 
$100,000,000,  with  a  view  to  thwarting  by  this  amalgamation 
and  its  effect  upon  the  bond  markets  any  attempts  that  the 
city  may  make  to  finance  its  municipal  project,  has  been  re- 
vived. New  York  banking  interests  that  have  participated 
extensively  in  the  financing  of  California  public  utilities  did 
not  take  the  rumor  seriously  when  it  was  called  to  their 
attention  this  week.  "This  rumor  is  heard  every  so  often 
upon  the  slightest  provocation,"  said  one  man,  "and,  as  you 
know,  it  has  been  heard  frequently  in  the  past  few  years. 
Sentiment  in  Los  Angeles  is  very  strong  for  municipal 
operation  of  the  public  utilities  and  the  negotiations  that 
are  now  being  carried  on  between  the  city  and  the  com- 
panies are  undoubtedly  the  basis  of  the  present  revival  of 
the  merger  rumor.  I  doubt  very  much  whether  such  a 
merger  would  even  be  attempted  now  that  California  utili- 
ties are  under  commission  regulation.  Whether  or  not  the 
companies  have  simply  entered  into  some  form  of  agree- 
ment in  order  to  promote  concerted  action  by  them  in  the 
present  municipal  controversy,  is,  of  course,  a  different 
matter." 

Geographical  Distribution  of  Capital  Stock. — According  to 
an  analysis  that  has  just  been  completed  by  Hodenpyl, 
Hardy  &  Company,  of  New  York,  the  Commonwealth 
Power,  Railway  &  Light  Company,  of  Jackson,  Mich.,  had 
3363  stockholders  on  Oct.  1,  1912,  who  were  distributed 
throughout  thirty-five  states  and  eight  foreign  countries. 
The  name  of  this  company  appeared  recently  in  a  list  of 
properties  which,  it  was  said,  were  controlled  by  J.  P. 
Morgan  &  Company,  and  the  analysis  was  conducted  with 
a  view  to  showing  that  control  of  the  Commonwealth  com- 
pany is  not  vested  in  any  individual  or  firm.  The  total 
amount  of  stock  in  the  hands  of  the  public  is  $25,144,000, 
of  which  $12,000,000  is  common  and  $6,000,000  preferred 
stock  of  the  Commonwealth  company,  $5,000,000  is  pre- 
ferred stock  of  the  Consumers'  Power  Company,  and  $2,144,- 
000  is  preferred  stock  of  the  Michigan  Light  Company,  its 
subsidiaries.  From  the  analysis,  part  of  which  is  given 
below,  it  appears  that  nearly  one-third  of  the  capitalization 
is  held  in  Michigan,  that  one-fourth  is  held  in  Pennsylvania, 
that  about  one-eighth  is  held  in  Rhode  Island,  and  a  similar 
amount  in  New  York.  In  twenty-six  states  and  the  eight 
foreign  countries  less  than  I  per  cent,  of  the  total  capitali- 
zation is  held.  The  distribution  in  the  other  nine  states 
is  shown  as  follows: 

No.  of  Stock-  Per  Capitalize-  Per 

State.                                           holders.  Cent.  tion  Held.  Cent. 

Michigan     932  27.71  $7,950,800  31.62 

Pennsylvania     540  16.06  6,128,300  24.37 

New  York  246  7.31  3,844,600  15.29 

Rhode   Island    598  17.78  3,242,200  12.89 

Kentucky     230  6.84  1.174,300  4.67 

Ohio    .." 158  4.70  797.700  3.17 

Connecticut      247  7.35  646,500  2.57 

Massachusetts    105  3.12  264.100  1.05 

Illinois    43  1.28  192,300  .76 

Ozark  Power  &  Water  Development  Nearing  Comple- 
tion.— T.  O.  Kennedy,  engineer  in  charge  of  the  construc- 
tion corps  which  is  building  the  Ozark  Power  &  Water 
Company's  15,000-hp  hydroelectric  station  on  the  White 
River  near  Branson,  Mo.,  says  in  a  report  to  the  Doherty 


Operating  Company  that  previous  estimates  as  to  the  date 
of  completion  of  the  various  portions  of  the  work  have 
been  confirmed  and  that  the  power  station,  together  with 
the  transmission  lines,  will  be  ready  for  operation  by 
May  1,  1913.  The  dam  is  now  98  per  cent  completed,  the 
power  house  is  80  per  cent  completed,  the  power  house 
equipment  has  been  shipped  by  the  manufacturers,  and  the 
80-mile  transmission  line  between  Joplin  and  Springfield 
has  also  been  completed,  together  with  the  substations  at 
Joplin,  Diamond  and  Springfield.  The  wood-pole  line  ex- 
tending 30  miles  south  from  Springfield  is  ready  for  wire 
and  the  private  right-of-way  for  the  remainder  of  that  line, 
about  15  miles,  is  being  cleared  preparatory  to  the  erection 
of  steel  towers  which  are  now  being  delivered.  Details  of 
the  plans  of  the  Ozark  Power  &  Water  Company  appeared 
in   the  Electrical  World,  Feb.  24,   1912. 

Kellogg  Switchboard  &  Supply  Declares  Stock  Divi- 
dend.— Stockholders  of  the  Kellogg  Switchboard  &  Supply 
Company,  Chicago,  have  authorized  an  increase  in  the 
capital  stock  from  $1,000,000  to  $2,000,000.  The  directors 
have  authorized  a  stock  dividend  of  25  per  cent  and  have 
also  declared  the  regular  quarterly  dividend  of  3  per  cent, 
payable  Feb.  3  to  holders  of  record  Jan.  31. 

Great  Western  Power  Financing. — Application  has  been 
made  to  the  California  Railroad  Commission  by  the  Great 
Western  Power  Company  for  authority  to  issue  first  mort- 
gage 5  per  cent  forty-year  bonds  to  an  amount  sufficient  to 
yield  $3,971,731.  The  proceeds  are  to  be  used  to  extend  its 
system.  The  Feather  River  dam  is  40  per  cent  completed. 
The  cost  of  work  on  it  thus  far  has  been  about  $870,000. 

Doubling    Output    of    Station    at    Sao    Paulo,    Brazil. — 

The  Sao  Paulo  (Brazil)  Tramway,  Light  &  Power  Com- 
pany, Ltd.,  is  now  installing  equipment  in  its  hydroelectric 
station  that  will  double  the  present  rated  output  of  30,000 
hp. 


Industrial  Securities 


Allis-Chalmers,  3d  assess 
paid 

Allis-Chalmers,  pf.,  2d  as- 
sess, paid 

Amalgamated  Copper 

American  Tel.  &  Tel 

Electric  Storage  Battery ,c 

General  Electric 

Mackay  Cos.,  c 

Mackay  Cos.,  pf 

Western  Union  Tel 

Westinghouse,  E.  &  M.,  c. 

Westinghouse,  E.  &  M.,  pf. 

*Last  price  quoted. 


Per  Cent    Period 


817,151,100 

14,034,700 
153,887,900 
334,712,300 
16,074,425 
77,726,700 
41,380,400 
50,000,000 
79.943,400 
31.685,300 
3,998,700 


Jan.  15  Jan.  22 


4i 

72J 
134i 


73$ 
121** 
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133$.* 


NEW  YORK  METAL  MARKET  PRICES 

, Jan.  14 , 

Copper:  Bid.          Asked. 

Standard,  spot  15.25         

£       s     d 

London,  standard,  spot 69     17     6 

Prime  Lake   16.75  to  17.00 

Electrolytic     16.50  to  16.75 

1    isting    16.25  to  16.50 

Copper    wire,   base 19.00 

Lead     4.35 

Nickel    45.00 

Sheet  zinc,  f.o.b.  smelter 9.00 

Spelter,   spot    7.35 

I  in,  spot   50.80 

Aluminum: 

Prompt  delivery    25.75  to  26.25 

Future    25.50  to  26.00 

OLD  METALS 

Heavy  copper  and  wire 15.50 

Brass,   heavy    5.50 

Brass,  light" 8.00 

Lead,   heavv    4.15 

Zinc,  scrap    6A2'A 


Jan.  21 

Bid.   Asked. 

15.25    

£   s  d 
68  17  6 
16.25 
16.00 
15.8754 
18.00  to  18.25 
4.35 
45.00 
9.00 
7.25 
50.00 


14.25 
8.75 
7.75 
4.15 
6.12'/2 


COPPER  EXPORTS  IN  JANUARY 
Jan.  15,  12,020 
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Mr.  F.  W.  Instill,  general  auditor  of  the  Arkansas  Valley 
Railway,  Light  &  Power  Company,  Pueblo,  Col.,  has  re- 
signed, to  accept  another  position. 

Mr.  Alban  W.  Mann,  of  Elgin.  111.,  has  been  appointed 
supervising  engineer  of  the  seventy-eight  plants  of  the 
Central  Illinois  Public  Service  Company,  of  Mattoon,  111. 
Mr.  L.  V.  Webber,  chief  of  the  meter  department  of  the 
Toronto  Electric  Light  Company,  has  resigned  his  position 
to  become  sales  manager  for  the  Metropolitan  Engineering 
Company. 

Mr.  P.  A.  Bertrand,  manager  of  the  Jefferson  City  (Mo.) 
Light.  Heat  &  Power  Company,  has  tendered  his  resigna- 
tion, effective  Feb.  I,  and  will  take  up  elsewhere  his  work 
of  building  up  plants. 

Mr.  Quincy  W.  Hershey  has  resigned  as  president  of  the 
Avon  (N.  Y.)  Electric  Company  and  as  general  manager  of 
the  Livingston-Niagara  Power  Company  and  the  Corpora- 
tions Service  Company. 

Mr.  Albert  C.  Moore,  consulting  engineer,  of  Joplin,  Mo. 
has  been  retained  as  engineer  to  supervise  the  planning 
and  erectio1 ,  of  the  new  water-works  and  electric  light 
plant  for  the  city  of  Sulphur  Springs,  Ark. 

Mr.  James  B.  Goodwin,  recently  superintendent  of  con- 
struction and  assistant  general  manager  of  the  Mount  Hood 
Railway  &  Power  Company,  Portland,  Ore.,  has  been  ap- 
pointed construction  engineer  for  the  city  of  Edmonton, 
Alberta. 

Mr.  R.  W.  Williamson,  for  the  past  three  years  city  elec- 
trician of  Shreveport,  La.,  and  local  representative  of  the 
Louisiana  Fire  Prevention  Bureau,  has  tendered  his  resig- 
nation and  accepted  a  position  with  the  Alabama  Power 
Company. 

Mr.  N.  I.  Garrison,  for  many  years  auditor  of  the  Fort 
Smith  (Ark.)  Light  &  Traction  Company,  has  been  trans- 
ferred to  a  similar  position  with  the  Western  States  Gas 
&  Electric  Company,  Stockton,  Cal,  which  is  controlled 
by  the  same  syndicate. 

Mr.  F.  K.  Woodring,  contract  agent  of  the  People's  In- 
candescent Lighting  Company,  Meadville.  Pa.,  and  formerly 
connected  with  the  Titusville  (Pa.)  Electric  Light  & 
Power  Company,  has  resigned  and  accepted  a  position  with 
the  West  Penn  Electric  Company,  Connellsville,  Pa. 

Mr.  Heinrich  Homberger,  consulting  engineer,  of  San 
Francisco,  has  been  appointed  advisory  engineer  for  hy- 
draulic plant  equipment  by  the  Oro  Electric  Corporation, 
Oroville,  Cal.,  in  connection  with  its  proposed  40,000-kva. 
power  plant  on  the  north  fork  of  the  Feather  River. 

Mr.  W.  J.  Barker,  second  vice-president  and  general 
superintendent  of  the  Denver  (Col.)  Gas  &  Electric  Light 
Company,  was  elected  a  director  of  the  Colorado  Electric 
Club  on  Jan.  9.  The  club  has  ~2~  members  and  is  identified 
with  every  large  civic  or  commercial  movement  in  Denver. 
Mr.  P.  D.  Kline  has  resigned  as  general  superintendent 
of  construction  of  the  Falkenau  Electrical  Construction 
Company  of  Chicago  to  accept  the  position  of  general  super- 
intendent of  the  Ogden  and  Logan  (Utah")  Rapid  Transit 
Companies,  effective  Feb.  1,  1913,  with  offices  in  O 
Utah. 

Mr.  F.  John  Bell  has  resigned  as  general  manager  of  the 
British  Canadian  Power  Company,  Cobalt,  Ontario,  as  the 
outcome  of  the  amalgamation  with  the  Northern  Ontario 
Light  &  Power  Company.  He  has  been  appointed  general 
manager  of  the  Canada  Wire  &  Cable  Company,  Toronto, 
Ontario. 

Mr.  R.  T.  Jeffery,  for  some  years  associated  witli  the 
electrical  department  of  Messrs.  Smith,  Kerry  &  Chace, 
Toronto,  Out.,  has  resigned  to  engage  in  general  engineer- 
ing work  with  the  Hydro-Electric  Power  Commission  of 
Ontario,  in  connection  with  its  extensive  work  among  the 
various   municipalities. 

Mr.  A.  W.  Bush,  of  Mendota.  111.,  has  been  appointed 
manager  of  the  properties  of  the  Illinois  Northern  Utilities 
Company  at  Sterling,  111.,  to  succeed  Mr.  T.  R.  Woulfe, 
resigned,  effective  Feb.  1.  Mr.  J.  W.  Lasher,  who  has  been 
manager  for  the  company  at  Morrison,  111.,  has  been 
transferred  to  Mendota. 


Mr.  H.  W.  Soderling,  manager  of  the  Wenatchee  Valley 
Gas  &  Electric  Company,  has  resigned  his  position  ami 
purchased  stock  in  the  Bliss  Electric  Company,  of  Wenat- 
chee, Wash.,  becoming  its  vice-president  and  sales  manager. 
Mr.  Louis  Shreve  will  succeed  Mr.  Soderling  as  manager 
of  the  Wenatchee  Valley  company. 

Dr.  Carl  Hering  delivered  a  lecture  on  Jan.  13  before  the 
engineering  students  of  the  University  of  Virginia  on  elec- 
trochemistry and  electrometallurgy,  in  the  course  of  which 
he  sketched  some  of  the  latest  advances  in  these  branches 
and  dwelt  on  the  great  possibilities  of  the  future,  mention- 
ing  many   problems  awaiting   solution. 

Mr.  Edwin  M.  McClintock,  superintendent  of  stations  of 
the  Union  Gas  &  Electric  Company  of  Cincinnati,  and  Mr. 
William  F.  Vance,  chief  electrician  of  stations,  have 
resigned  to  accept  positions  with  the  Superior  Carbon 
Specialty  Company,  of  that  city.  They  have  both  been 
connected  with  the  company  more  than  nineteen  year-. 

Mr.  W.  N.  Smith,  who  last  year  was  consulting  engineer 
for  the  Washington  &  Old  Dominion  Railroad,  Washington, 
D.  C,  and  electrified  that  line,  and  who  previously  was 
electrical  engineer  with  Westinghouse,  Church,  Kerr  & 
Company,  has  just  become  connected  with  the  construction 
department  of  the  Edison  Electric  Illuminating  Company 
of  Boston,  Mass. 

Mr.  R.  E.  Bowen,  who  for  some  time  has  been  industrial 
engineer  of  the  Livingston-Niagara  Power  Company,  Avon, 
N.  Y.,  has  been  appointed  manager  for  the  Avon  Electric 
Company,  Lima-Honeoye  Light  &  Railroad  Company, 
Livonia  Light  &  Heat  Company,  Livingston-Niagara  Power 
Company  and  the  Corporations  Service  Company,  succeed- 
ing  Mr.   Q.   W.   Hershey,   resigned. 

Mr.  H.  G.  Kislingbury,  formerly  of  the  auditor's  depart- 
ment of  the  Union  Electric  Light  &  Power  Company,  St. 
Louis,  Mo.,  has  joined  the  staff  of  the  Hodenpyl-Hardy 
Company,  Jackson,  Mich.,  to  study  rate  schedules  and  com- 
pile rate  data  for  its  various  companies.  Mr.  Kislingbury 
was  a  1908  graduate  of  the  University  of  Wisconsin,  from 
which  he  later  received  his   E.   E.  degree. 

Mr.  William  C.  Andrews,  of  New  York,  who  was  recently 
appointed  alternate  statesman  of  the  Jovian  Order,  is  in- 
teresting electrical  men  in  a  new  lodge  of  the  Arabian 
Lords  of  the  American  Desert  now  being  organized  in  New 
York.  The  Arabian  Lords  is  a  fraternal  organization  whose 
members  must  also  be  members  of  some  other  recognized 
secret  organization,  and  Mr.  Andrews  has  secured  for  it  the 
recognition  of  the  Jovian  Order. 

Mr.  J.  M.  Dewberry,  who  has  been  vice-president  of  the 
Birmingham,  Ensley  &  Bessemer  Railway,  Birmingham, 
Ala.,  lias  severed  all  his  official  relations  with  the  company, 
which  is  commonly  known  a-  the  Tidewater  line,  but  has  not 
resigned  from  the  Tidewater  Power  Company  or  retired 
from  participation  in  the  development  0  itures 

of  the  general  Tidewater  enterprises,  which  include  the  con- 
struction of  a  power  plant  on  the  Warrior  River  to  furnish 
electricity  for  light  and  power  purposes  in  Birmingham  and 
tin-  cons!  ruction  of  a  railway  from  Birmingham  to  the 
Warrior  River. 

Mr.  John  L.  Fay  has  resigned  his  position  as  -uperintend- 
ent  of  wire  for  The  Milwaukee  Electric  Railway  &  Light 
Company  to  enter  commercial  and  development  wrork  in 
connection  with  patents  recently  granted  him.  A  fare- 
well dinner  was  tendered  Mr.  Fay  on  his  departure.  Tan.  15, 
by  the  electrical  distribution  department  of  the  Milwaukee 
company,  Mr.  G.  C.  Post,  electrical  engineer  for  the  com- 
pany, presiding.  As  a  token  of  regard  the  guest  was  also 
presented  by  his  associates  with  a  diamond-studded  gold 
model  of  the  clamp  insulator  device  invented  by  him. 
mounted  as  a  scarf-pin. 

Mr.  John  L.  Putnam,  -  has 

been  in  the  telephone  business  and  for  nearly  all  of  that 
time  with  the  Bell  system,  has  joined  the  banking  organi- 
zation of  Kennel  Company  of  New  York  and 
\!-.  Putnam  graduated  from  the  electrical  en ^i- 
neerin-  1  the  Massachusetts  Institute  of  Tech- 
I  in  1896,  and  because  of  his  long  connection  with  the 
Bell  interests  and  his  former  association  with  the  manufac- 
turers   of    the    Clark    automatic    system,    is    widely    known 
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among  telephone  men  throughout  the  country.  He  will 
make  his  headquarters  in  Chicago. 

Mr.  Claxton  E.  Allen,  who  has  been  closely  identified 
with  the  transformer  industry  in  various  capacities  for  the 
past  ten  years,  has  been  appointed  assistant  manager  of 
the  detail  and  supply  depart- 
ment of  the  Westinghouse 
Electric  &  Manufacturing 
Company,  having  been  pre- 
viously head  of  the  trans- 
former division  of  that  de- 
partment. Mr.  Allen  is  a 
Virginian  and  a  graduate  of 
the  Virginia  Polytechnic  In- 
stitute. In  1901  he  took  the 
apprentice  course  of  the  Gen- 
eral Electric  Company  and 
then  entered  the  engineering 
department  of  that  company, 
where  he  was  engaged  in 
the  design  of  transformers. 
While  there  he  invented  the 
distributed  -  core  -  type  trans- 
former and  then  entered  the 
commercial     department     of 

the  company,  where  he  remained  until  1909,  when  he  en- 
tered the  employ  of  the  Westinghouse  Electric  &  Manu- 
facturing Company  as  head  of  the  transformer  division  of 
the  detail  and  supply  department. 

Mr.  Thomas  F.  Kelly,  contract  agent  of  the  Dominion 
Power  &  Transmission  Company,  of  Hamilton,  Ont.,  has 
been  appointed  sales  manager  of  the  Dayton  (Ohio) 
Power  &  Light  Company.  Mr.  Kelly  is  regarded  as  one 
of  the  best  posted  men  in  Canada  on  electrical  matters,  and 
his  ability  has  won  for  him  rapid  advancement.  He  began 
as  a  junior  clerk  with  the  Dominion  Power  &  Transmis- 
sion Company  in  1900,  and  after  becoming  experienced  in 
various  departments  was  appointed  contract  agent  in  1908. 
Aside  from  his  work  with  the  company,  Mr.  Kelly  has 
taken  an  active  interest  in  all  movements  tending  toward 
Hamilton's  advancement.  He  was  secretary  of  the  Ham- 
ilton Ad  Club,  and  is  president  of  the  local  section  of  the 
National  Electric  Light  Association  and  a  member  of  the 
commercial  committee  of  the  Canadian  Electric  Associa- 
tion. 

Mr.  Charles  R.  Huntley,  president  of  the  Buffalo  General 
Electric  Company  and  director  in  the  Buffalo  &  Niagara 
Falls  Electric  Light  &  Power  Company  and  in  the  Cataract 
Power  &  Conduit  Company, 
rounded  out  a  quarter  of  a 
century  of  affiliation  with 
the  light  and  power  interests 
of  Buffalo,  N.  Y.,  on  Jan. 
15,  and  his  associates  tend- 
ered him  a  dinner  at  the 
Buffalo  Club,  where  he  was 
presented  with  a  silver  lov- 
ing eup.  In  addition,  Mr. 
Huntley  was  the  recipient  of 
numerous  congratulatory 
telegrams  from  his  many 
friends  in  the  industry  in  all 
parts  of  the  country.  Mr. 
Huntley,  who  is  one  of  the 
pioneers  in  the  central-sta- 
tion field,  was  born  in  Win- 
field,  N.  Y.,  Oct.  12,  1854- 
He  was  graduated  from  the 
Utica  Academy  and  after  entering  a  hardware  firm  subse- 
quently became  identified  with  the  firm  of  Remington  & 
Sons,  manufacturers  of  guns  and  typewriters.  Late  in  the 
7o's  he  settled  in  Buffalo  and  in  1878  became  general  agent 
of  the  Standard  Oil  Company  of  Pennsylvania.  From  1883 
to  1888  he  conducted  a  brokerage  business  in  Bradford, 
Pa.,  and  in  1888  he  returned  to  Buffalo  as  the  representa- 
tive of  the  Standard  Oil  Company  to  look  after  its  inter- 
ests in  the  Brush  Electric  Light  Company,  which  subse- 
quently became  the  Buffalo  General  Electric  Company. 
Mr.  Huntley's  success  is  attributable  to  his  knowledge  of 
human    nature,    his    business    keenness    and    his    ability    to 
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handle  men.  He  possesses  a  pleasing  personality  and  has 
been  identified  with  progressive  movements  in  Buffalo,  of 
which  he  is  a  prominent  citizen.  Of  late  years  he  has  not 
enjoyed  the  best  of  health,  but  he  is  fast  regaining  his 
vitality.  In  1891-1892  Mr.  Huntley  was  president  of  the 
National  Electric  Light  Association,  in  which  he  has 
always  taken  an  active  interest.  He  has  also  been  promi- 
nent in  the  affairs  of  the  Association  of  Edison  Illuminating 
Companies. 


Obituary 


FRANCIS  BLAKE 


Ralph  Withington,  president  of  the  American  Insul- 
ating Machinery  Company,  of  Philadelphia,  died  at  his  resi- 
dence in  that  city  on  Dec.  31,  after  a  brief  illness.  Mr. 
Withington,  who  was  born  in  Bolton,  England,  came  to 
this  country  at  an  early  age  and.  had  been  engaged  in  the 
manufacture  of  machinery  and  appliances  for  the  produc- 
tion of  covered  wire  for  many  years,  his  experience  in  this 
line  antedating  the  general  use  of  insulated  wire  in  the 
electrical   field. 

Francis  Blake,  inventor  of  the  telephone  transmitter 
bearing  his  name,  died  at  Weston,  Mass.,  on  Jan.  19.  He 
was  a  native  of  Needham,  Mass.,  and  was  educated  in  the 
Brookline  High  School.  In 
1866,  at  the  age  of  sixteen, 
he  received  an  appointment 
to  the  United  States  Coast 
Survey,  where  he  remained 
until  1878,  when  he  re- 
signed. The  Blake  trans- 
mitter was  invented  in  1878, 
and  ever  after  Mr.  Blake 
interested  himself  in  the  de- 
velopment of  the  telephone. 
He  presented  to  the  medical 
profession  an  improved 
form  of  the  rotary  micro- 
tome which  has  been  adopt- 
ed in  many  of  the  leading 
pathological  and  biological 
laboratories  of  the  country.  His  telephonic  inventions  num- 
ber nineteen,  five  relating  to  the  original  Blake  transmitter, 
its  details  and  refinements,  five  to  improvements  in  trans- 
mitters with  special  reference  to  the  granular  carbon  type, 
eight  to  forms  of  telephone  switchboards,  and  one  to  select- 
ive signals  for  party-line  service.  The  original  trans- 
mitter patent  of  Mr.  Blake  was  taken  out  as  a  result  of  his 
reading  the  deliberations  of  the  Physical  Society  and  the 
Royal  Society  upon  the  Hughes  microphone  at  a  meeting 
in  1878,  a  similar  discussion  having  been  held  by  the  Society 
of  Telegraph  Engineers  at  about  the  same  time,  led  by  Sir 
William  H.  Preece.  The  essential  feature  of  the  Blake 
transmitter  was  the  use  of  a  light  contact  in  a  telephone 
circuit,  which  while  remaining  light  would  never  break,  and 
the  fundamentals  of  the  apparatus  consisted  of  a  platinum 
pin  pressed  by  a  light  spring  against  a  spring-suspended 
button  of  gas  carbon.  This  transmitter  was  used  solely  by 
the  Bell  telephone  interests  until  about  1886,  when  it  was 
superseded  by  the  granular  carbon  instrument  of  the  Hun- 
ning  type  as  refined  and  developed  by  the  experts  of  the 
company.  In  the  field  of  invention,  however,  Mr.  Blake 
was  always  a  "free  lance,"  although  he  was  a  director  of  the 
American  Telephone  &  Telegraph  Company.  His  social 
affiliations  were  numerous,  and  he  was  a  member  of  the 
American  Academy  of  Arts  and  Sciences  and  the  American 
Institute  of  Electrical  Engineers,  a  fellow  of  the  American 
Association  for  the  Advancement  of  Science,  a  member  of 
the  National  Geographical  Society,  a  member  of  the  cor- 
poration of  the  Massachusetts  Institute  of  Technology,  a 
trustee  of  the  Massachusetts  General  Hospital  and  the 
Boston  Museum  of  Fine  Arts,  a  member  of  the  Boston 
Society  of  Civil  Engineers  and  various  historical  organiza- 
tions. At  the  last  meeting  of  the  Association  of  Telephone 
Pioneers  he  was  elected  an  honorary  member,  the  only 
other  member  of  this  class  being  Dr.  Alexander  Graham 
Bell.  Mr.  Blake  is  survived  by  his  widow,  a  son,  daughter, 
sister  and  brother. 
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SULPHUR  SPRINGS,  ARK.— The  city  of  Sulphur  Springs  has  en- 
gaged Albert  C.  Moore,  consulting  engineer,  Joplin,  Mo.,  to  prepare  plans 
and  supervise  the  construction  of  the  new  electric-light  plant  and  water- 
works system.     The  cost  of  the  work  is  estimated  at  about  $40,000. 

BEAUMONT,  CAL.— The  Southern  California  Edison  Co.  has  filed 
a  petition  with  the  Board  of  Trustees  of  Beaumont  asking  for  a 
franchise    to    operate    an    electric    system    here. 

FRESNO,  CAL.— The  San  Joaquin  Lt.  &  Pwr.  Co.  has  awarded  a 
contract  to  J.  G.  White  &  Co.,  of  New  York,  N.  Y.,  to  design  and 
install  a  5000-hp  hydroelectric  plant  on  the  Tule  River.  A  large  part 
of    the    hydraulic    work    is    completed. 

FRESNO,  CAL. — The  contract  for  the  construction  of  a  power  plant 
for  the  Fresno,  Hanford  &  Summit  Lake  Interurban  Ry.  Co.,  of  Fresno, 
has  been  awarded  to  the  General  Electric  Co.  The  plant  will  have  an 
output  of  about  3000  hp  and  will  be  located  between  Lone  Star  and 
Fowler.      The   cost   of   the   plant   is   estimated   at   about   $100,000. 

IIOLLISTER,  CAL.— Plans  are  being  prepared  by  the  Central  Cali- 
fornia El.  Ry.  Co.  to  extend  its  electric  railway  from  San  Juan  to 
Hollister,  a  distance  of  about  8  miles.  Storage-battery  cars  may  be 
used. 

LODI,  CAL.— We  are  informed  that  the  Western  States  Gas  &  El. 
Co.  does  not  contemplate  the  installation  of  a  distributing  system  in  Lodi 
as  reported  in  the  issue  of  Jan.  4.  The  company  sells  electricity  to  the 
town  of  Lodi,  which  is  distributed  by  the  municipal   electric-light  plant. 

LOS  ANGELES,  CAL.— The  Los  Angeles  Ry.  Corpn.  has  applied  to 
the  City  Council  for  a  franchise  to  build  a  double-track  electric  rail- 
way on   Mission  Road. 

LOS  ANGELES,  CAL.— The  Board  of  Public  Works  has  awarded 
the  contract  for  the  construction  of  the  "relief"  line  on  San  Pedro 
Street  between  Aliso  Street  and  Ninth  Street  to  the  Pacific  El.  Ry.  Co., 
for    $246,575. 

LOS  ANGELES,  CAL.— The  Pacific  El.  Ry.  Co.  has  applied  to  the 
State  Railroad  Commission  for  permission  to  issue  bonds  to  the  amount 
of  $7,034,000,  the  proceeds  of  $6,585,682  to  be  used  for  improvements 
already  under  way,  the  proceeds  of  $1,724,230  to  be  used  for  new 
work.  The  projected  improvements  cover  the  principal  lines  of  the  com- 
pany in  southern  California. 

LOS  ANGELES,  CAL. — The  Southern  California  Edison  Co.,  of  Los 
Angeles,  has  applied  to  the  State  Railroad  Commission  for  permission 
to  issue  $2,500,000  in  bonds,  the  proceeds  to  be  used  for  improve- 
ments, which  include  the  enlargement  of  the  Long  Beach  plant  at  a  cost 
of  about  $1,500,000,  stations  in  Los  Angeles,  the  construction  of  new 
substations,  extensions  to  the  distributing  system  and  general  improve- 
ments  throughout   the   entire   system. 

ORANGE,  CAL.— The  City  Trustees  are  considering  plans  for  the 
installation   of  a  fire-alarm   system. 

REDLANDS,  CAL.— The  Southwest  El.  Co.,  of  Redlands,  has  been 
awarded  the  contract  for  the  installation  of  an  ornamental  street- 
lighting    system    in    Redlands,    at    $9,668. 

RICHMOND,  CAL.— The  Western  States  Gas  &  El.  Co.,  of  Richmond, 
is  erecting  an  electric  transmission  line  to  connect  with  the  Union  Water 
Company's  pumping  station  at  San  Pablo. 

SAN  FRANCISCO,  CAL.— The  City  El.  Co.  has  applied  to  the  State 
Railroad  Commission  for  permission  to  issue  $833,000  in  bonds,  the 
proceeds   to   De   used    for   improvements. 

UPLANDS,  CAL.— The  installation  of  an  ornamental  street-lighting 
system    on    Second    Street    is    under    consideration. 

WILLOWS,  CAL. — The  Board  of  Supervisors  of  Glenn  County  has 
granted  the  petition  of  the  Oro  Lt.  &  Pwr.  Co.,  of  Oroville,  for  a  fran- 
chise to  operate  in  Willows. 

BOULDER,  COL. — All  bids  submitted  Dec.  30  for  the  construction  of  a 
municipal  electric-light  plant  were  rejected.  It  has  not  yet  been  decided 
when  new  bids  will  be  called.     O.   P.   Clark  is  city  clerk. 

MONTROSE,    COL.— The   property    of    the    Montrose    El.    l.t.    &    Pwi 
Co.  has  been  purchased  by  Carl  J.   Sigfrid  and   E.   A.   Phinney,  of    0 
representing  the    Utah   Pwr.   &  Lt.   Co.      This  will    form   part   of  the  light 
and  power  system,  which  is  to  extend  from   Durango  to   Salt    Lake 
A  branch   will   run   from  Grand  Junction  to  Leadville  and   Salida. 

HARTFORD,  CONN.— The  Hartford  El.  Lt.  Co.  has  announced  plans 
for  the  erection  of  a  new  seven-story  office  building,  to  cost  $200,000,  on 
the  site  of  its  present  small  plant  in  Pearl  Street.  1 1  will  have  a  front- 
age of   130   ft.    and   a   depth  of    100   ft. 

II  \RTFORD,  CONN.— Prizes  for  the  best  design  for  ornamental  lamp 
standards  to  be  used  in  connection  with  the  improved  lighting  system  for 
the  center  of  the  city  were  awarded  to  Chester  B.  Price,  architect,  New 
York,  N.  Y.  There  are  three  standards — one  three-lamp  standard,  one 
two-lamp  standard  and  single  lamp  wall  bracket.  The  wall  bracket  is 
intended  to  be  attached  to  buildings   on   narrow   streets. 

MONTVILLE,  CONN.— The  New  London  Gas  &  El.  Co.  has  decided  to 
extend  its  electric-lighting  service  to  Montville  and  expects  to  supply  elec- 
tricity for  lighting  the  town   within  three  months. 

WASHINGTON,    D.   C— Plans  are  being  prepared  by  the  district  elec- 


trical engineer  for  the  installation  of  a  new  street-lighting  system  on 
dvania  Avenue  from  the  United  States  Treasury  Building  to  the 
Capitol. 

\\  VSHINGTON,  I).  C— Sealed  bids  will  be  received  at  the  Bureau 
of  Supplies  and  Accounts,  Navy  Department,  Washington,  D.  C,  until 
Feb.  11  for  furnishing  at  the  Boston  (Mass.)  navy  yard  one  storage- 
battery  truck,  type   M,  as  per  Schedule  5134. 

WASHINGTON,  D.  C— Proposals  will  be  received  at  the  office  of  the 
Commissioners  of  the  District  of  Columbia,  Washington,  D.  C,  until 
Jan.  28  for  construction  of  extension  to  ward  building  and  dining  room, 
including  the  installation  of  conduits,  wires  and  fixtures  for  an  electric- 
lighting  system  at  the  Home  for  Aged  and  Infirm  at  Blue  Plains,  D.  C. 
Blank  forms,  specifications  and  other  information  may  be  obtained  from 
the  chief  clerk,  Engineer  Department,  Room  427,  District  Building, 
Washington.  Separate  proposals  may  be  submitted  for  electric  lighting 
system.  A  deposit  of  $10  will  be  required  to  guarantee  the  returns  of 
plans. 

W  VSHINGTON,  n.  C— Proposals  will  be  received  at  the  office  of  the 
chief  signal  officer,  War  Department,  Washington,  D.  C,  until  Feb.  1 
for  furnishing  material  under  proposal  No.  635  as  follows:  (1)  Three 
power  switchboards  and  distributing  frames  for  signal  corps  switchboard 
rooms,  in  accordance  with  specifications  Nos.  571,  368-a  and  560;  (2) 
two  telephone  power  switchboards,  type  No.  1,  in  accordance  with  speci- 
fications Nos.  560,  519-c  and  403-a;  (3)  two  telephone  power  switch- 
boards, type  No.  4,  in  accordance  with  specifications  Nos.  560,  519-c  and 
403-a;  (4)  two  cabinet  terminals,  as  per  specifications  Nos.  435-b,  368-a 
and  560;  (5)  two  panels,  station  switch,  with  six-pole  switch,  in  ac- 
cordance with  specifications  No.  415-c  and  addenda  specification  No. 
368-a.     Captain   W.    L.   Clarke  is  disbursing  officer. 

AMERICAN  FALLS.  IDAHO.— The  American  Falls  Pwr.  Co.  ha» 
completed  the  construction  of  a  dam  across  the  Snake  River  at  American 
Falls  and  will  soon  begin  on  the  installation  of  a  hydroelectric  power 
plant    which  will  develop   4000   hp.     A.   J.   Wiley  is  chief  engineer. 

BUHL,  IDAHO. — I.  B.  Perrine  contemplates  building  an  electric  line 
from    riuhl    to   Castleford,    a   distance    of    11    miles. 

CLARKSTON,  IDAHO.— F.  L.  Strum  -has  been  granted  a  franchise 
to  build  an  electric  line  from  Clarlcston  to  Asotin,  via  Vineland.  Surveys 
are   now   being  made   and   construction    work   will   soon   begin. 

SHELLEY,  IDAHO.— The  Utah  Pwr.  &  Lt.  Co.  has  purchased  the 
plant  and  holdings  of  the  Gem  State  Lt.  &  Pwr.  Co.  in  Shelley,  for 
a  consideration  of  $200,000.  The  new  company  will  increase  the  output 
of  the  plant  to  10,000  hp.  It  will  enter  the  Blackfoot  field  and  extend 
its    lines    into    the    territory    on    the    west    side    of    the    river. 

BRYANT,  ILL.— The  Village  Board  has  granted  the  Canton  Gas  & 
Lt.  Co.,  of  Canton,  a  franchise  to  operate  an  electric-light  system  in 
Bryant. 

DUNDEE.  ILL.— The  Village  Boards  of  East  Dundee  and  West  Dun- 
dee have  entered  into  a  contract  with  the  Public  Service  Co.  of  Northern 
Illinois,  of  Chicago,  for  street  lighting.  The  company  will  furnish  40-cp 
tungsten  lamps  on  a  moonlight  schedule,  at  $15  each  per  year.  The 
Council  at  Carpentersville  has  also  awarded  a  contract  to  the  company 
for  street  lighting. 

GALVA,  ILL.— The  Hayes  Pump  &  Corn  Planter  Co.  has  applied  to 
the  City  Council  for  a  franchise  to  operate  an  electric-light  plant  in 
Galva.  The  Galva  Gas  Lt.  &  Coke  Co.  is  also  seeking  a  franchise  to 
operate  an  electric-light  system  here.  In  addition  a  committee  of  citizens 
has  become  interested  with  Galesbury  residents  in  a  plan  to  transmit 
power  from  the  dam  of  the  Mississippi   River  I'wr.   Co.  at  Keokuk,  la. 

HAMMOND.  ILL.— E.  B.  Leavitt,  owner  of  the  city  garage,  is  in- 
stalling an  electric  light  plant  to  supply  electricity  for  lighting  the  town. 
The  equipment  will  include  two  oil  engines,  Olds  and  Fairbanks;  Gen- 
eral Electric  generator,  4  miles  of  overhead  material.  The  street-light- 
ing system  will  consist  of  forty  100-watt  incandescent  lamps.  Contracts 
have    been    placed    for    all    equipment    and   material. 

II  \\\  \  CITY,  ILL.— The  People's  El.  Service  Co.,  which  has  a 
power  plant  at  Framington,  has  applied  for  a  franchise  to  operate  an 
electric-light  system  in  this  city.  The  line  will  also  supply  electrical 
service   in   Trivoli   and   Eden. 

I  VCON,  ILL.— The  Public  Service  of  Northern  Illinois  is  preparing  to 
rebuild  its  transmission  lines  in  Ijicon,  work  on  which  will  begin  as 
soon  as  the  weather  permits.  The  wires  will  be  placed  underground  in 
the  business  section.      New  lamps  will  also  be  installed. 

MARINE,  ILL. — Application  has  been  made  to  the  Village  Board  by 
John  Haugc,  of  St.  Louis,  for  a  20-year  franchise  to  install  and  operate 
an  electric-light  system  in  Marine.  It  is  proposed  to  use  40  large 
sten  lamps  for  lighting  the  st 
MENDi  I"  \.  Ill  The  Ellin  is  Northern  Utilities  Co.,  of  Chicago,  it 
is  reported,  will  erect  a  transmission  line  from  Clinton,  la.,  to  Mendota, 
next  spring. 

METROPOLIS,  ILL. — The  Water  and  Light  Department  has  placed 
orders   with     \  Chicago,    111.,    and    the   Westinghouse 

El.  &  Mfg.  Co..  of  Pittsburgh,  Pa.,  for  a  100-kva,  three-phase,  60-cycle, 
2300-volt  generating  unit,  direct-connected.  It  is  expected  to  have  the 
unit  ready  for  service  by  March  15,  at  which  time  a  day  service  will  be 
i-  superintendent  of  the  Water  and  Light 
Di  nent. 
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MOLINE,  ILL.— Contracts  have  been  awarded  by  the  People's  Pwr. 
Co.  for  the  installation  of  an  additional  12,500-volt  generating  unit  at 
its  power  plant  at  the  foot  of  Fourth  Street.  The  power  house  will 
also  be  enlarged.  The  cost  of  the  entire  work  is  estimated  at  about 
$200,000. 

MURRAYVILLE,  ILL.— The  Village  Board  has  granted  the  Central 
Illinois  Pub.  Ser.  Co.,  of  Mattoon,  a  franchise  to  operate  an  electric- 
light  system  here.  Electricity  is  to  be  transmitted  from  Roodhouse  and 
the  system  must  be  installed  by  Jan.  1,  1914.  Residents  of  Manchester 
are  circulating  a  petition  to  have  the  Central  Illinois  Pub.  Ser.  Co. 
erect   a   line   to    that   place. 

OAK  PARK,  ILL. — The  Village  Board  is  considering  the  question 
of  improving  the  street-lighting  system.  August  Einfelt  is  president  of 
the  board. 

PEORIA,  ILL.— The  highway  commissioners  of  Groveland  Township 
have  granted  the  Peoria  Gas  &  EI.  Co.  permission  to  use  the  highways  for 
an   electric   transmission  line  from   East   Peoria  to  Wesley  City. 

THOMASBORO,  ILL.— The  Village  Board  is  contemplating  the  in- 
stallation  of  an  electric-light   system   here. 

TUSCOLA,  ILL.— The  Central  Illinois  Pub.  Ser.  Co.,  of  Mattoon,  is 
preparing  to  erect  a  transmission  line  between  Tuscola  and  Areola  to 
supply  the  latter  city  with  electricity  for  lamps  and  motors.  The  line 
will  also  supply  electricity  to  the  Reuple  elevator  and  for  commercial  and 
residential    lighting    in    Galton. 

TUSCOLA,  ILL.— The  county  officers  of  Douglas  County  and  residents 
of  Tuscola  have  presented  a  petition  to  Fred  C.  Rahn,  chairman  of  the 
Board  of  County  Supervisors,  requesting  him  to  call  a  special  meeting 
of  the  County  Council  to  consider  the  construction  of  a  county  electric- 
light  plant.  The  Central  Illinois  Pub.  Ser.  Co.  has  been  furnishing  light 
and   heat   for   the   building. 

BROAD  RIPPLE,  IND.— The  Town  Board  has  canceled  its  contract 
for  street  lighting  with  the  Indianapolis  Lt.  &  Ht.  Co.,  of  Indianapolis, 
alleging  that  the  company  has  failed  to  live  up  to  its  contract.  The 
town  will  contract  with  the  Merchants'  Lt.  &  Ht.  Co.,  of  Indianapolis,  to 
light    the   streets   of    the   town. 

COLUMBUS,  IND.— The  Central  Indiana  Ltg.  Co.,  of  Columbus,  has 
applied  to  the  County  Commissioners  for  a  franchise  to  extend  its  trans- 
mission lines  into  East  Columbus  to  supply  electrical  service  there.  F.  D. 
Pctter   is   local   manager. 

ELKHART,  IND.— The  Home  Tel.  Co.  is  planning  to  erect  an  ex- 
change building  in    Elkhart,  to   cost  about  $65,000. 

EVANSVILLE.  IND.— The  electric  plants  in  Evansville,  Princeton, 
Petersburg  and  other  towns  along  the  Ohio,  White  and  Patoka  Rivers 
in  southern  Indiana  have  been  badly  damaged  by  floods.  Extensive 
repairs  will  be  necessary  when  the  floods  subside. 

GOSHEN,  IND.— The  City  Council  has  engaged  Burns  &  McDonnell, 
of  Kansas  City,  Mo.,  to  prepare  plans  and  specifications  for  the  recon- 
struction  of   the  municipal   electric-light  plant. 

RICHMOND,  IND.— The  Board  of  Public  Works  has  decided  to  make 
improvements  to  the  municipal  electric-light  plant  to  cost  from  $65,000 
to  $70,000.  The  work  will  include  a  large  addition  to  the  power  house 
and  the  installation  of  a  generator,  engine  and  boilers,  with  condenser, 
pumps,   etc. 

SILVER  LAKE,  IND.— The  capital  stock  of  the  People's  Mutual  Tel. 
Co.   has  been  increased  from  $10,000  to  $30,000. 

WASHINGTON,  IND.— The  City  Council  has  notified  the  owners  of 
the  local  electric-light  plant  of  its  intention  to  purchase  and  take  over 
the  plant  at  the  expiration  of  the  present  franchise  in  June.  It  is 
understood  that  improvements  will  be  made  to  the  plant. 

WILLIAMSPORT,  IND.— The  Town  Board  is  contemplating  improve- 
ments to  the  municipal  electric-light  plant,  involving  an  expenditure  of 
about   $10,000. 

CLINTON,  IA.— The  Clinton  St.  Ry.  Co.  and  the  Clinton  Gas  Lt.  & 
Coke  Co.,  it  is  reported,  will  ask  the  City  Council  for  a  25-year  com- 
bination franchise.  The  extension  of  the  franchise  will  carry  with  it,  it 
is  said,  permission  to  build  a  line  to  the  southwestern  part  of  the  city 
and   one    on    Hickory    Street. 

FORT  MADISON,  IA.— The  Stone  &  Webster  Management  Associa- 
tion has  entered  into  an  agreement  with  the  Fort  Madison  El.  Lt.  &  Pwr. 
Co.  to  purchase  the  property  of  the  latter,  provided  the  City  Council 
will  grant  the  company  a  new  franchise  covering  a  period  of  25  years. 

GILBERTVILLE,  IA.— The  officials  of  the  Waterloo,  Cedar  Falls  & 
Northern  Ry.  Co.  have  submitted  a  proposition  to  the  town  of  Gilbert- 
ville  offering  to  install  an  electric-light  system  and  furnish  electricity  at 
12  cents  per  kw-hr.  This  price  is  generally  considered  too  high  and  a 
company  may  be  organized  by  the  local  business  men  to  install  and 
operate  an  electric-light  plant.  M.  Delagardelle,  of  Gilbertville,  is  inter- 
ested in  the   project. 

IOWA  CITY,  IA.— The  Iowa  City  El.  Ry.  Co.  has  been  reorganized 
under  the  name  of  the  Mississippi  Valley  El.  Co.  and  its  capital  stock 
increased  from  $100,000  to  $1,450,000.  Under  the  new  organization  the 
company  has  the  right  to  extend  its  business  to  any  part  of  the  State. 
The  new  company  will  operate  electric-lighting  systems  as  well  as  street 
railways.  J.  O.  Schulze  is  president  of  the  company  and  D.  A.  Reese 
secretary    and    treasurer. 


.MOUNT  AYR,  IA.— The  Mount  Ayr  Lt.  &  Pwr.  Co.  is  planning  to 
install  a  new  boiler,   engine  and  generator  this  summer. 

MUSCATINE,  IA. — Merchants  on  Second  Street  between  Iowa  Ave- 
nue and   Chestnut   Street  have  agreed  to  install  ornamental   street   lamps. 

PRINCETON,  IA. — The  voters  of  the  village  have  approved  a  propo- 
sition to  grant  the  Illinois  &  Iowa  Ry.  Co.  a  25-year  franchise  to  supply 
electricity  for  lamps  and  motors  in  Princeton.  The  company  has  pur- 
chased  the   municipal   electric-light   plant. 

SIOUX  CITY,  IA.— The  Sioux  City  Tel.  Co.  has  announced  that  it 
will  do  a  large  amount  of  underground  and  aerial  cable  work  and  in- 
stall additional   plant  equipment.      Howard   S.   Baker  is  general  manager. 

FORT  SCOTT,  KAN.— The  City  Council  has  adopted  a  resolution  ad- 
vocating the  installation  of  a  municipal  electric-light   plant. 

PARSONS,  KAN. — The  city  commissioners  have  called  an  election  to 
be  held  Feb.  11  to  submit  the  proposition  to  issue  $75,000  in  bonds  to 
construct  a  municipal  electric-light  plant  to  a  vote. 

HOPKINSVILLE,  KY.— Plans  have  been  prepared  by  the  Kentucky 
Pub.  Ser.  Co.  for  improvements  to  its  local  plant  involving  an  expendi- 
ture  of   about   $100,000. 

LOUISVILLE,  KY.— The  Louisville  Ltg.  Co.  is  contemplating  extend- 
ing  its    transmission    lines    to    Fern    Creek,    a    suburb    of    Louisville. 

SHELBYVILLE,  KY.— The  Shelby  fiscal  court  has  approved  the 
franchise  granting  the  right  to  erect  electric  transmission  lines  along 
the  roads  and  highways  of  Shelby  County  to  supply  electricity  for  lamps 
and  motors  to  the  farmers,  which  was  applied  for  by  John  K.  Tood, 
of  Shelbyville,  representing  the  Kentucky  Utilities  Co.  This  company 
recently  purchased  the  plant  of  the  Shelbyville  Wtr.  &  Lt.  Co.  to  be  sold 
to  the  highest  bidder  on  Jan.  25.  The  franchise  is  for  a  period  of  25 
years.  It  is  said  that  the  company  proposes  to  extend  its  lines  to  all 
parts  of  the  county. 

WILLIAMSTOWN,  KY.— J.  M.  Riley,  of  Williamstown,  is  con- 
templating the  installation  of  an  electric-light  plant  here,  and  plans  have 
been  prepared. 

BATON  ROUGE,  LA. — The  Baton  Rouge  El.  Co.  has  accepted  the 
franchise  offered  by  the  city  for  the  extension  of  the  street-car  line  out 
Florida  Street,  down  East  Boulevard  to  Railroad  Avenue.  Work  will 
begin   at   once    on   construction    of  the    railway. 

LAFAYETTE,  LA.— The  electric  light  committee  has  authorized 
Engineer  Raymond  to  prepare  specifications  for  the  installation  of  new 
boilers  and  generators  and  for  changing  the  system  from  direct  to 
alternating  current.  The  cost  of  the  work  is  estimated  at  about  $40,000. 
Bids   will    be    called    for   as   soon    as   plans    are    ready. 

LAKE  CHARLES,  LA.— The  Louisiana  Trac.  &  Pwr.  Co.  is  making 
arrangement  to  extend  its  interurban  electric  railway  from  Lafayette  to 
Alexandria.  The  company  is  also  said  to  be  negotiating  for  the  car 
lines   of  the   Alexandria   St.    Ry.    Co. 

NAPOLEONVILLE,  LA.— An  election  will  be  held  Feb.  18  to  sub- 
mit the  proposition  to  appropriate  $22,000  for  the  installation  of  a 
municipal   electric-light   plant  to   a  vote. 

AUGUSTA,  MAINE.— The  Fruitvale  Land,  Lt.  &  Wtr.  Co.  has  been 
organized  at  Augusta  for  the  purpose  of  developing  land  and  owning 
and  operating  electric-lighting  and  power  plants.  The  company  is  capi- 
talized at  $200,000.  E.  M.  Leavitt,  of  Winthrop,  is  president  and 
treasurer. 

BARNSTABLE,  MASS.— Sealed  proposals  will  be  received  at  the 
office  of  the  County  Commissioners  at  the  Court  House,  Barnstable,  until 
Feb.  1  for  lighting  the  court  house,  jail  and  county  grounds  at  Barn- 
stable  by    electricity.      Alfred    Crocker   is   clerk. 

BLACKSTONE,  MASS.— The  plant  of  the  Blackstone  El.  Lt.  Co.  has 
been  sold  by  the  Stone  it  Webster  interests  to  C.  D.  Parker,  of  Boston, 
Mass.     The   new  owners  will  take   possession  at  once. 

BOSTON,  MASS.— The  South  Boston  Citizens'  Association  is  con- 
sidering the  question  of  installing  a  new  lighting  system  on  Broadway  in 
South   Boston.     The  cost  of  the  system  is  estimated  at  about  $15,000. 

CARNEY,  MICH. — The  State  Railroad  Commission  has  authorized  the 
Neadeau  Township  Tel.  Co.  to  organize  and  issue  $1,000  in  capital  stock. 
The  company  will  operate  in  Nadeau  Township  and  the  exchange  will 
be    located    at    Carney. 

CHEBOYGAN,  MICH.— At  a  special  election  held  recently  the  Che- 
boygan El.  Lt.  &  Pwr.  Co.  was  granted  a  franchise.  The  company  has 
promised  to  expend  several  thousand  dollars  in  improvements  to  its 
plant  and  to  build  an  electric  railway  to  Petoskey  within  five  years. 
The  company  recently  purchased  the  plant  at  Pellston,  which  will  pro- 
vide power  for  the  western   end   of  the  proposed  railway. 

COMSTOCK,  MICH.— The  Commonwealth  Pwr.  Co.  is  extending  its 
system   to    Comstock    to   supply    electricity    for   lamps   and   motors. 

IMLAY,  MICH.— The  Mutual  Tel.  Co.  has  secured  an  option  on 
the  system  of  the  Bell  Tel.  Co.  in  Imlay  City,  the  transfer  to  take  place 
April  1.  The  two  exchanges  will  be  consolidated.  The  exchange  build- 
ing of  the  Mutual  Tel.  Co.  is  being  remodeled  to  provide  room  for  the 
new    switchboard. 

KALAMAZOO,  MICH. — Preparations  are  being  made  for  the  con- 
struction of  a  municipal  electric-light  plant.  Bids  have  been  obtained  on 
the  installation  of  boilers  and  electrical  equipment  and  contract  for 
boilers    has    been    awarded.      Bids    on    construction    of    building    will    be 
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asked  for  as  soon  as  plans  and  specifications  are  completed.  A  site 
bordering  on  the  Kalamazoo  River  has  been  purchased  and  a  plot  of 
land  equal  to  a  city  block  adjoining  will  be  used  for  a  city  park.  The 
cost  of  the  plant  is  estimated  at  about  $115,000.  Woodmansee, 'Sessions 
&  Davidson,  of  Chicago,  111.,  consulting  engineers,  have  charge  of  the 
work.     C.  L.   Miller  is  city  clerk. 

MONROE,  MICH.— The  Council  has  passed  an  ordinance  whereby 
all  telephone,  telegraph  and  electric-light  wires  are  to  be  placed  under 
ground    in    certain    districts    in    the    city,    to    take    effect    Feb.    1. 

PORTLAND.  MICH.— The  village  is  considering  the  question  of 
building  a  new  dam  70  ft.  below  the  present  municipal  dam  to  provide 
more  power  for  the  electric  plant.  The  cost  of  the  proposed  dam  is 
estimated  at  about  $25,000.  The  proposition  will  be  submitted  to  a 
vote    in    the    spring. 

SAGINAW,  MICH.— The  Valley  Home  Tel.  Co.  has  applied  to  the 
State  Railroad  Commission  for  permission  to  issue  $100,000  in  capital 
stock. 

WYANDOTTE,  MICH.— The  Worcester  Salt  Co.  is  reported  to  be 
in   the    market    for   a   second-hand   65-kw,    125-volt    belted    generator. 

COLD  SPRING,  MINN.— The  Public  Service  Co.,  of  St.  Cloud,  is 
canvassing  the  village  to  secure  contracts  for  electrical  service  with  a 
view  of  extending  its  service  to  Cold   Spring. 

ROCHESTER,  MINN.— At  a  mass  meeting  held  recently  the  citizens 
indorsed  the  proposition  of  the  Zumbro  Pwr.  Co.  to  build  a  50-ft.  dam 
at  Zumbro  Falls  and  to  furnish  electricity  to  the  city  of  Rochester  at  2'A 
cents  per  kw-hr.  for  the  first  1,000,000  kw-hr.  per  year  and  at  l'A  cents 
per  kw-hr.  for  all  used  above  that  amount,  the  minimum  contract  price 
to  be  $32,000.  H.  A.  Christensen,  Charles  Armstrong  and  .T.  M.  Norton, 
of  Rochester,  are  interested  in  the  Zumbro  Pwr.  Co. 

\\  ESTBROOK,  MINN.— The  installation  of  an  electric-light  and 
heating  plant  in  Westbrook  is  under  consideration.  L.  P.  Pederson  and 
Bert.   Milligan  are   interested  in   the  project. 

WAVELAND,  MISS.— The  Mayor  and  Board  of  Aldermen  have  de- 
cided to  install  an  electric-lighting  system  throughout  the   city. 

KANSAS  CITY,  MO.— Mayor  Jost  has  authorized  plans  to  be  pre- 
pared at  once  for  the  installation  of  a  municipal  electric-light  plant  on 
the  river  front  to  supply  electricity  for  lighting  the  streets  and  for 
power  purposes  in  the  downtown  district.  The  Mayor  proposes  to  call 
an  election  immediately  after  the  first  of  the  fiscal  year  to  submit  the 
proposition  to  a  vote. 

ST.  LOUIS,  MO.— The  Commerce  Pwr.  Co.  has  applied  to  the  City 
Council  for  a  franchise  to  supply  light,  heat  and  power  in  the  district 
bounded  by  Main,  Walnut,  Ninth  and  Eleventh  Streets. 

TRENTON,  MO.— The  North  Missouri  Pwr.  Co.  has  filed  a  petition 
with  the  County  Court  asking  for  permission  to  erect  electric  transmission 
lines  along  the  highways  of  Grundy  County.  The  company  proposes  to 
transmit  electricity  direct  from  the  power  plant  of  the  Mississippi  Pwr. 
Co.  at  Keokuk.  Energy  will  be  transmitted  from  its  substation  at  St. 
Louis  to  its  plant  at  Hannibal  and  from  there  carried  on  high-tension 
transmission  lines  across  the  State  to  Brookfield,  Chillicotlie  and   Trenton. 

PLAINS.  MONT— J.  W.  Gladden,  of  the  Perma  Mercantile  Co.,  has 
been  granted  a  franchise  to  erect  a  telephone  line  along  the  public 
roads  through   Camas   Prairie   and  vicinity. 

ELY,  NEV.— The  Smoke  Valley  Devel.  Co.  is  planning  to  install  a 
small   power   plant   to   operate   air   drills. 

WELLS,  NEV.— H.  H.  Cazier  and  John  H.  Cazier  have  received  au- 
thority fiom  the  state  engineer  to  develop  the  water-power  of  Trout 
Creek  for  power  purposes.  The  proposed  plans  provide  for  the  erection 
of  a  power  plant  to  supply  electricity  in  Wells  and  eventually  in  Me 
tropolis;   also   for   the  construction   of  roller  flouring   mills. 

MELVIN  VILLAGE,  N.  H.— Plans  are  being  perfected  by  George  W. 
Copp.  of  Melvin  Village,  to  organize  a  company,  to  be  known  as  the 
Tuftonboro  El.  Lt.  &  Pwr.  Co.,  for  the  purpose  of  furnishing  electricity 
for  lamps  and  motors  here.     The  plant   will  be   operated   by   water-power. 

ROCHESTER,  N.  H.— The  City  Council  has  authorized  the  electric- 
light  committee  to  make  investigations  regarding  the  installation  of  a 
municipal  electric-light  plant  and  report  at  the  next  meeting  of  the  Coun- 
cil. 

ASBURY  PARK.  N.  J.— The  report  of  R.  L.  Savage,  city  engineer, 
to  Mayor  R.  S.  Bennett  and  the  City  Council  relative  to  improvements  to 
the  municipal  water-works  system  recommends  the  installation  of  addi- 
tional electric  generating  equipment  to  provide  energy  for  maintaining 
about  500  100-watt  Mazda  lamps  for  the  beach  front  and  for  operating 
the  ventilating  system  in  the  public  schools.  Mr.  Savage  recommends 
the  installation  of  two  additional  generators,  each  rated  at  200  kva.  The 
cost  of  installing  the  generators,  including  switchboard  and  all  equipment 
at  terminals,  is  estimated  at  $15,000.  This  does  not  include  any  feeder 
wires,   lamps  or   equipment   outside   of   power   station. 

HADDONFIELD,  N.  J.— The  Borough  Council  has  accepted  the 
proposition  of  the  Keystone  Tel.  Co.  for  the  installation  of  a  police  and 
fire  alarm   system. 

MORRISTOWN,  N.  J.— The  Morris  &  Somerset  El.  Co.  has  been 
granted  permission  by  the  Hanover  Township  to  extend  its  transmission 
line  from  Morris  Plains  to  Mount  Taber.  The  company,  it  is  said, 
contemplates  asking  for  a  franchise  to  supply  electricity  in  the  borough 
of  Rockaway  and  other  places  in  that  vicinity. 


NORTH  ARLINGTON,  N.  J.— The  lighting  committee  of  the  Borough 
Council  has  been  instructed  to  enter  into  negotiations  with  the  Pub. 
Ser.  El.  Co.,  of  Newark,  relative  to  the  installation  of  an  electric  street- 
lighting  system.     North  Arlington  has  not  a  post  office. 

ORANGE,  N.  J. — The  building  committee  of  the  Common  Council 
has  authorized  estimates  prepared  for  the  cost  of  extensions  to  the 
municipal  electric-light  plant  to  enable  it  to  supply  electricity  for  light- 
ing all  the  public  schools  and  other  public  buildings  in  Orange. 

SALEM,  N.  J.— The  Board  of  Public  Utility  Commissioners  has 
approved  the  merger  of  the  Salem  El.  Co.,  of  Salem,  and  the  Gloucester 
County  El.  Co.,  of  Pitman  Grove,  to  be  known  as  the  El.  Co.  of  New 
Jersey.  The  new  company  has  been  authorized  to  issue  $24,000  in 
capital    stock   and    $130,000    in    bonds. 

TRENTON,  N.  J.— The  Pennsylvania  R.  R.  Co.  has  broken  ground 
for  its  proposed  new  power  plant  on  State  Street.  A  new  55-ft.  wide 
canal   bridge   is   also    planned,    to   be   electrically   operated. 

TRENTON,    N.    J.— The    Delaware    River    Development    Company    has 

been    incorporated    by    Charles    C.    Wilson,    Anna    M.    Wilson    and    Mary 

L.   Albertson,   of   Bclvidere.      The  company   is  capitalized   at  $50,000  and 

es  to  construct  dams  on  the  Delaware  River   at   Oxford  Township, 

Warren    County    and    at    Upper    Mount    Bethel,    Pa. 

DEMING,  N.  M— The  Home  Plot  Co.  will  install  100  electrically 
operated  pumping  plants  on  a  tract  of  2000  acres  near  here.  Each  plant 
will  be  capable  of  irrigating  20  acres. 

CLAYVILLE.  N.  Y.— The  Utica  Gas  &  El.  Co.  is  contemplating  ex- 
tending its  transmission  lines  to  Clayville  in  the  spring.  The  company 
already  has  a  franchise  here. 

FREEPORT,    N.     Y.— Tin  loard    ot    Trustees    has    awarded 

the  contract  for  improvements  and  extensions  to  the  municipal  electric- 
light  plant  and  waterworks  to  William  M.  Sheehan  &  Co.,  at  $17,970. 
William   R.   Smith  is  chief  engineer  of  the   plant. 

GREECE,  N.  Y. — Petitions  are  being  circulated  among  the  taxpayers 
of  Greece  asking  the  Town  Board  to  adopt  the  plan  of  the  Rochester 
Ry.  &  Lt.  Co.    fi  llation  of  an  ornamental  street-lighting  system 

on  West  Side  Boulevard  from  the  city  line  to  Charlotte,  Dewey  Avenue 
Boulevard  as  far  as  Barnards,  and  Ridge  Road  as  far  as  the  Buffalo, 
&  ii  In  ster  &  Pittsburgh  Railway  tracks.  It  is  proposed  to  use  concrete 
posts  surmounted  by  ironwork  of  ornamental  design  and  200-cp  Mazda 
lamps.     About  250  posts  will  be  used.     Greece  has  not  a  post  office. 

KINGSTON,  N.  Y. — The  City  Council  has  entered  into  a  contract 
with  the  Kingston  Gas  &  Elec.  Co.  under  the  terms  of  which  an  entire 
new  lighting  system  will  he  installed.  The  present  arc  lamps  along 
laced  with  magnetite-arc  lamps  erected  on  ornamental 
poles  of  the  bishop's  crook  design.  The  arc  lamps  in  the  residential 
will  also  be  replaced  with  magnetite-arc  lamps.  The  cost  of  in- 
stalling the  new  system   is  estimated  at  about  $15,000. 

M  \K  VTHON,  N.  Y. — The  question  of  installing  a  storage-battery  out- 
fit at  the  municipal  electric-light  plant  is  under  consideration  by  the 
municipal    water   and   light  commissioners. 

MONTH   I   '  LO,     N      Y. — Arrangements    arc    being    made    by    the    New 
terse]     \    New    York    Pwr.    Co.    for    the   construction    of    a    large    power 
plant    near    Monticello    in    the    near    future,    to    cost    from    $8,000,000    to 
$10,000,000.     The    Town    Board    of    Thompson    has    granted    the    company 
I  he  company   has  applied   to  the   commissioners  of   the  city 
I  o  supply  electricity    for   lamps  and  motors  in 

that  city.  The  tirst  movement  will  he  the  construction  of  a  large  dam 
across!  .000,000  to  $5,000,000. 

Below    the    dam   a   3-mile   tunnel    will   be  built    through    the    Shawangunk 
11        k,    where    the    power    plant    will    be    located.      Elec- 
tricity gi  the  plant  will  be  distributed  to  towns  and  villages  in 
sey  and   New  York. 
NEW     YORK,    N.    Y.— Sealed   bids   will    be   received  by    the    Boa 
'      Iker   Streets,   New    York.    N     ' 
Jan.    29    for    furnishing    material    and    labor    required    for    addition 
alterations    to    the   electric    equipment   in   the   department   building   on   the 
corner  of  Centre   and   Walker  Streets,  borough  of   Manhattan.      Bids  will 
also  he  received  at  the  same  time  and  place  for  furnishing  and  installing 
lighting    fixtures,    etc.,    together    with    all    necessary    alteration^   and   other 
work  incidental   thereto,   for   the  measles  building,  on  the  grounds  of  the 
Willard    Parker    Hospital,   at    the    foi  t    of    East    Sixteenth    Street,   borough 
tnhattan.      Plans  may  be  seen  and  blank  forms  and  further  informa- 
tion  may   be   obtained  at   the   office  of   the   chief  clerk   of  the   department. 
1    derle,  Ph.D.,  is  president  of  the  Board  of   Health. 
ELI  ,    N.    C— Preparations   are  being  made  by  the  city 
of   Elizabeth   City    to   establish    municipal    electric   light   and    water    plants. 
A  bill  is  being  drafted  which  will   be   introduced  in   the  Legislature   for 
the    purpose   of  authorizing   the   town    to   purchase   the    present   system    or 
ew   one. 
kll H.I- WAY.    N.    C— The    Planters'    Tel.    Co..    recently    incorporated 
with   a   capital   stock   of   $25,000,    will    erect   about   50   miles    of   line   and 
construct  a  telephone  exchange  to  cost  about  $2,500.     A.   G.   Haver  and 
others  arc  interested  in  the  project. 

C. — The   local    electric-light   plant   was   recently   de- 
causing  a  loss  of  about  $10,000.     The  plant  was  located 
at    Tyron    Marsh,    about   2   miles    from   the   town,   and   was   owned   jointly 
by   the    town    and   J.    F.    Dawes.      Work   will   begin   at    once   on    the   con- 
n   of  a   new   power  plant   within  the  corporate  limits  of  the  town. 
.  ut   the   town   is  without  electrical  service. 
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MINOT,  N.  D.— Sealed  bids  will  be  received  by  the  State  Board  of 
Normal  Trustees  at  the  office  of  E.  J.  Taylor,  president,  Bismarck,  until 
Feb.  4  for  the  erection  of  a  fireproof  dormitory  building  on  the 
Normal  School  Grounds  at  Minot.  Bids  will  be  received  at  the  same 
time  and  place  for  heating,  plumbing,  wiring,  fan  ventilation,  heat  regu- 
lation, etc.,  in  accordance  with  plans  and  specifications  prepared  by 
Haxby  &  Gillespie,  architects,  Fargo,  N.  D.  Plans  can  be  seen  at  the 
following  places:  Builders'  Exchange,  St.  Paul  and  Minneapolis,  Minn.; 
Minot,  Grand  Forks  and  Fargo,  N.  D.,  and  at  the  office  of  the  archi- 
tects. Plans  can  be  obtained  from  the  architect  upon  payment  of  $10 
per  set. 

STEELE,  N.  D.— The  City  Council  has  granted  W.  R.  Hardy  per- 
mission to  erect  transmission  lines  in  Steele  for  the  distribution  of 
electricity    for    lamps    and    motors. 

BEDFORD,  OHIO.— The  Cleveland  El.  Illg.  Co.,  of  Cleveland,  has 
been  granted  permission  to  purchase  the  property  of  the  Bedford  EI. 
Lt.    &  Pwr.   Co.,  at  $22,500. 

CINCINNATI,  OHIO.— The  Kentucky  Motor  Sales  Co.,  Reading 
Road,  has  engaged  Stewart  &  Stewart,  architects,  to  prepare  plans  for 
an   electric   light   and  power   plant,   to   cost   about   $30,000. 

CINCINNATI,  OHIO.— Plans  for  an  electric  light  and  power  plant 
in  the  new  tuberculosis  hospital  in  Cincinnati  have  been  approved  by 
the    Hospital    Commission.      Tietig  &   Lee    are   the    architects. 

CLEVELAND,  OHIO.— Proposals  will  be  received  at  the  office  of 
W.  H.  Kirby,  secretary  to  the  director  of  public  service,  No.  104  City 
Hall,  Cleveland,  until  Jan.  31  for  furnishing,  erecting  and  painting 
structural  steel  work  for  the  municipal  electric-light  plant.  W.  J. 
Springborn    is    director    of    public    service. 

COLUMBUS,  OHIO.— Sealed  proposals  will  be  received  by  B.  L. 
Bargar,  director  of  public  safety.  City  Hall,  Columbus,  Ohio,  until 
Jan.  29  for  furnishing  one  two-position  common-battery'  telephone 
switchboard  in  accordance  with  drawings  and  specifications,  copies  of 
which   are    on   file    in    the   office   of   the    director   of   public   safety. 

DEFIANCE,  OHIO.— The  Northwestern  Tel.  Co.  has  been  given 
permission  to  purchase  the  property  of  the  Central  Union  Tel.  Co.  at 
Defiance,  at  $17,050;  also  permission  to  issue  $52,540  capital  stock,  to 
be  sold  at  par.  Part  of  the  proceeds  will  be  used  for  purchase  of  the  prop- 
erty and  the  remainder  for  the  construction  of  a  building  in  Defiance 
and    extensions    and    improvements    to    the    property. 

MARION,  OHIO. — Improvements  will  be  made  at  once  to  the  Marion 
plant  of  the  Columbus,  Delaware  &  Marion  Ry.  Co.  involving  an  ex- 
penditure of  about  $25,000.  Frank  Glosser,  superintendent  of  the  light- 
ing department  in  this  city,  has  been  authorized  to  receive  bids  for  the 
necessary  equipment  to  increase  the  output  of  the  local  power  plant  and 
substation  to  over  2000  hp.  The  improvements  contemplated  include  the 
installation  of  one  500-kw  Curtis  turbo-generator,  three  250-hp  water- 
tube  boilers,  with  new  feed  pumps,  piping  and  smokestack;  225-kva 
condenser  driving  a  25-kw  exciter  or  a  small  auxiliary  dynamo,  220-kw 
step-down  transformers  and  an  additional  300-kw  rotary  converter  for 
furnishing  power  to  railway  system.  Eli  M.  West,  of  Columbus,  is  re- 
ceiver of  the  company. 

NEWARK,  OHIO.— Preliminary  surveys  are  being  made  for  the  erec- 
tion of  a  transmission  line  between  Newark  and  Lancaster  by  which  the 
Licking  Lt.  &  Pwr.  Co.  will  supply  electricity  for  commercial  purposes 
in  Lancaster.  The  erection  of  a  transmission  line  from  Newark  to 
Mount  Vernon  in  the  near  future  is  contemplated.  The  Licking  Lt.  & 
Pwr.  Co.  is  building  a  new  power  plant  in  Newark,  which  will  furnish 
electricity  in  Lancaster,  Mount  Vernon  and  towns  and  villages  along  the 
route   of  the  transmission  lines. 

PIQUA,  OHIO.— The  Western  Ohio  Ry.  Co.,  of  Lima,  has  applied 
to  the  City  Council  for  a  franchise  to  supply  electricity  in  Piqua. 

RUSHSYLVANIA,  OHIO.— The  purchase  of  the  local  electric-light 
plant,  to  be  owned  and  operated  by  the  municipality,  is  under  con- 
sideration. 

CUSHING,  OKLA.— The  Cushing  El.  Lt.  &  Pwr.  Co.  will  erect  an 
electric  light  and  power  plant  to  supply  electricity  for  lamps  and  motors 
in  Cushing  and  Bartlesville.  The  equipment  will  consist  of  one  175-hp 
Murray  Corliss  engine,  one  150-kw,  three-phase,  60-cycle,  2300-volt  gen- 
erator, switchboard,  General  Electric  type  transformers,  9  miles  of  over- 
head material  (No.  6  wire)  and  tungsten  lamps.  Contracts  have  been 
placed  for  all  equipment.  All  lighting  service  will  be  furnished  on  a 
meter  basis.  Tungsten  lamps  will  be  used  throughout  the  system.  H. 
Askin,   secretary,   has  charge  of  the  work. 

GOTEBO,  OKLA.— Plans  are  being  considered  for  the  installation  of 
an  electric-light  plant  at  the  Rainey  Mount  School,  for  which  an  appro- 
priation   has   been   asked. 

HINTON,  OKLA. — An  ordinance  has  been  passed  authorizing  an 
issue  of  bonds  to  the  amount  of  $10,000  for  the  purpose  of  installing 
an    electric-light    system    in    Hinton. 

PAWNEE  CITY,  OKLA.— Negotiations  are  under  way  between  the 
city  officials  of  Pawnee  City  and  Ralston  with  a  view  of  furnishing 
electricity    from   the   Pawnee   City   municipal   plant   in    Ralston. 

BEND,  ORE.— The  Central  Oregon  Pwr.  Co.,  which  owns  the  local 
water,  light  and  power  plants,  has  been  granted  a  franchise  by  the 
County  Court  to  erect  electric  transmission  lines  along  the  highways  of 
Crook  County.  Kempster  B.  Miller,  one  of  the  stockholders  of  the 
company,  was  also  granted  the  privilege  of  erecting  telephones  along 
the  county  roads. 


COR\  ALLIS,  ORE.— The  Oregon  El.  Ry.  Co.,  of  Portland,  is  plani 
to   build    a   branch   from   its   main    line   to    Corvallis,   work   on    which 
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EUGENE,  ORE. — Plans  are  being  prepared  by  the  Oregon  El.  Ry.  Co. 
for  the  development  of  the  Clear  Lake  project  in  the  Cascade  Mountains 
east    of   Eugene.      The   plant   when  completed   will    develop   30,000    hp. 

MEDFORD,  ORE.— J.  A.  Westerlund  and  C.  Y.  Tengwald  have  ap- 
plied for  a  franchise  to  operate  a  trackless  trolley  system  in  Medford. 

MEDFORD,  ORE.— The  M.  P.  Mclnney  Realty  Co.,  of  Oakland,  Cal., 
has  applied  for  a  franchise  to  construct  and  operate  an  interurban  elec- 
tric railway  in  Medford. 

PORTLAND,  ORE.— In  his  annual  message  to  the  City  Council  Mayor 
Rushlight   urges   it   to   make   preparation   for   a   municipal   lighting  system. 

PORTLAND,  ORE.— The  Portland,  Eugene  &  Eastern  Ry.  Co.,  of 
Portland,  has  announced  that  it  will  extend  its  electric  railway  to  Molalla. 
The  cost  is  estimated  at  about  $100,000. 

PORTLAND,  ORE.— A  bill  will  be  introduced  at  this  session  of  the 
Oregon  Legislature  providing  for  developing  the  water-power  of  the 
Columbia  River,  2  miles  above  the  lower  entrance  of  the  Celilo  Canal, 
where  it  is  estimated  that  a  minimum  of  100,000  hp  can  be  developed. 
The  project  is  to  be  prosecuted  and  operated  by  the  States  of  Oregon 
and  Washington  for  the  benefit  of  the  municipalities  of  the  two  States. 
It  is  proposed  to  have  the  Legislature  of  the  State  of  Washington  ap- 
point a  commission  to  work  with  the  Oregon  commission  in  the  develop- 
ment of  the   enterprise. 

ALTOONA,  PA.— The  Penn  Central  Lt.  &  Pwr.  Co.  has  been  granted 
a   new   charter   increasing  its   capital   stock  from   $1,500,000   to    $2,500,000. 

BERNVILLE,  PA.— The  Bernville  Lt.,  Ht.  &  Pwr.  Co.  has  petitioned 
for  a  franchise  to  install  an  electric-light  plant  in  Bernville  to  supply 
electricity    for    lighting    and   commercial    purposes. 

CARLISLE,  PA.— The  capital  stock  of  the  Carlisle  Lt..  Ht.  &  Pwr. 
Co.  has  been   increased   from   $5,000  to  $500,000. 

EASTON,  PA.— The  City  Council  has  adopted  a  resolution  authoriz- 
ing a  committee  to  be  appointed  to  secure  data  and  information  as  to 
the  cost  of  installing  a  municipal   electric-light   plant. 

HARRISBURG,  PA.— Notice  has  been  filed  that  application  will  be 
made  Feb.  3  for  charters  for  the  Conemaugh,  Richland,  Lower  Yoder 
and  West  Taylor  Light  Companies  by  J.  W.  Blough,  R.  C.  Saylor  and 
II.  E.  Thompson.  The  companies,  it  is  understood,  are  to  be  sub- 
sidiaries of  the  Citizens'  Lt,  Ht.  &  Pwr.  Co.,  which  will  operate  in  town- 
ships surrounding  Johnstown  with  a  view  of  caring  for  further  growth 
of  its  business  and  enlargement  of  activities. 

HUNTINGDON,  PA.— Sealed  proposals  will  be  received  by  the  Borough 
Council  until  Jan.  31  for  furnishing  electricity  for  lighting  the  streets 
of  the  borough  for  a  period  of  not  less  than  five  years  or  more  than 
20  years.  Further  information  may  be  secured  on  application  to  the 
public  property  committee  of  the  borough  of  Huntingdon.  F.  G.  Grimison 
is   chairman   of   the   committee. 

JOHNSTOWN,  PA.— Surveys  have  been  made  and  practically  all  of 
the  right-of-way  secured  for  the  proposed  high-tension  transmission  line 
of  the  Citizens'  Lt.,  Ht.  &  Pwr.  Co.,  of  Johnstown,  to  supply  electricity 
in  Blairsville  and  Indiana  and  the  towns  along  the  route  for  lighting 
and  mine  operations.  It  is  stated  that  branches  of  5  to  10  miles  will  be 
made  if  necessary  to  furnish  power  where  desired.  The  line  will  be 
completed   by    spring. 

LANCASTER,  PA.— The  Governor  has  approved  the  merger  of  seven 
recently  incorporated  companies  in  Lancaster  County  under  the  name 
of  the  Northern  Lancaster  El.  Co.  with  a  capital  stock  of  $35,000.  The 
companies  in  the  consolidation  are  the  West  El.  Co.,  Denver  El.  Co., 
Reamstown  El.  Co.,  Breacknock  El.  Co.,  East  Earl  El.  Co.,  Terre  Hill 
El.  Co.  and  Ephrata  El.  Co.  Dr.  H.  S.  Dissler,  of  Denver,  is  president 
of  the   new   company. 

LANCASTER,  PA. — Papers  have  been  filed  covering  the  merger  of  13 
recently  incorporated  electric  companies  of  Lancaster  County,  to  be 
known  as  the  Edison  El.  Co.  of  Lancaster.  The  companies  taken  over 
by  the  new  company  are:  EHzabethtown  El.  Co.,  Marietta  El.  Co.,  Martic 
El.  Co.,  Conoy  El.  Co.,  Eden  El.  Co.,  Conestoga  El.  Co.,  Providence 
El.  Co.,  Ephrata  El.  Co.,  Earl  El.  Co.,  West  Earl  El.  Co.,  Upper  Lea- 
cock   El.   Co.,   Strasburg  El.   Co.  and  Pequa  El.   Co. 

LANCASTER,  PA.— The  Conestoga  Transmission  Co.  has  been 
chartered  for  the  purpose  of  transmitting  electricity  from  the  power 
plant  of  the  Pennsylvania  Wtr.  &  Pwr.  Co.  at  Holtwood,  on  the  Sus- 
quehanna, to  Engleside,  near  Lancaster.  The  Conestoga  Transmission 
Co.  has  an  agreement  with  the  Edison  El.  Co.,  of  York,  and  the  Conestoga 
Trac.  Co.  to  erect  a  steel  tower  transmission  line  15  miles  long  from 
the  power  plant  on  the  river  near  McCall's  Ferry  to  the  Engleside  plant, 
to  be  completed  not  later  than  May  1,  1913.  Upon  completion  of  the 
line  it  will  be  taken  over  under  a  999-year  lease  by  the  Edison  El.  Co. 
and  the  Conestoga  Trac.  Co.  Contracts  for  towers  and  material  have 
been    awarded   and    most   of   the    right-of-way   secured. 

NEW  BRIGHTON,  PA.— The  Beaver  County  Lt.  Co.,  a  subsidiary  of 
the  Tri-State  Ry.  &  El.  Co.,  is  planning  extensive  improvements  to  its 
system,  involving  an  expenditure  of  approximately  $60,000  and  increasing 
its  output  from  50  to  60  per  cent.  Orders  have  been  placed  with  the 
Westinghouse  El.  &  Mfg.  Co.,  of  Pittsburgh,  for  a  1850-turbine  en- 
gine   with    consumers,    exciters,    etc.      It    is    proposed    to    erect    a    substa- 
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tion  at  Rochester  fiom  which  Beaver,  Vanport,  Bridgewater,  Rochester, 
Monaca  and  Freedom  will  be  directly  served.  Another  auxiliary  station 
will    be   erected  Li -aver    Falls   to    take    care   of   the    local    business.      A 

high-tension  transmission  line  will  be  erected  from  Falston  to  Rochester. 
Three  mercury  rectifiers  to  augment  the  street-lighting  service  will  be 
installed  in  the  Rochester  substation.  W.  R.  W.  Griffin,  of  East  Liver- 
pool, Ohio,   is  general  manager  of  the  Tri-State  Ry.  &  El.   Co. 

NEWVILLE,  PA.— The  property  of  the  Big  Spring  El.  Co.  has  been 
purchased  by  S.   M.   Kitzmiller  &  Co.,   of   Shippensburg. 

PHILADELPHIA,  PA.— Notice  has  been  filed  with  the  State  Depart- 
ment and  approval  given  of  the  merger  of  37  electric  companies  in 
Northampton,  Lehigh,  Luzerne,  Pike,  Carbon,  Berks  and  other  eastern 
counties  into  the  Lehigh  Navigation  El.  Co.  of  Philadelphia.  The  fol- 
lowing companies  were  absorbed:  Albion,  Beechwood,  Blackstone, 
Diamond,  of  Washingtn  Township;  East  Allen,  Eldon,  Equitable  of 
Whitehall  Township;  Excelsior,  of  Blainfield  Township;  Fearne,  Gib- 
son, Greenwood,  Hazard,  Kent,  Lehigh,  Navigation,  Lizard  Creek,  Lower 
Mount  Bethel,  Lower  Nazareth,  Lower  Saucon,  Marshall,  Mitchell, 
Moore  Township,  Nesquehoning,  North  Whitehall,  Oakdale,  Orchard, 
Panther  Creek,  Primrose,  Sharswood^  Skidmore,  South  Whitehall,  Stand- 
ard, of  Washington  Township;  Star,  Story,  Taney,  Upper  Macungie, 
Upper  Milford,  Upper  Mount  Bethel  and  Upper  Nazareth  Electric  Com- 
panies. All  of  these  companies  were  chartered  in  the  last  18  months. 
The  new  company  is  capitalized  at  $3,370,000  and  the  officers  are:  S.  D. 
Wariner,  of  Philadelphia,  president;  R.  H.  Wilbur,  of  St.  Davids,  vice- 
president;    H.    F.    Baker,   of   Philadelphia,  secretary  and   treasurer. 

SCRANTON,  PA.— The  Scranton  El.  Co.  has  been  granted  a  permit 
to  build  an  extension  to  its  boiler  plant.  The  new  building  will  be  120 
ft.    by   120   ft.,   three  stories   high,    of  steel    and   concrete  construction. 

WARREN,  PA.— The  Warren  Street  Ry.  Co.  will  extend  its  electric 
railway   to   Youngsvilie,   a  distance   of  9   miles,   in  the  spring. 

WASHINGTON,  PA. — Announcement  has  been  made  by  the  West 
Penn  Trac.  Co.  of  the  merger  of  four  electric  light  and  power  com- 
panies in  southwestern  Pennsylvania,  which  became  effective  the  first 
of  the  year.  The  companies  are  the  Washington  El.  Lt.  &  Pwr.  Co.,  of 
Washington;  the  Canonsburg  El.  Lt.,  Ht.  &  Pwr.  Co.,  of  Canonsburg; 
the  Citizens'  El.  Lt.,  Ht.  &  Pwr.  Co.,  of  McDonald,  and  the  Waynes- 
burg  EI.  Lt.  &  Pwr.  Co.,  of  Waynesburg.  The  companies  have  been 
merged  as  part  of  the  West  Penn  system.  It  is  stated  that  some  of  the 
plants  will   be  discontinued. 

EDGEMONT,  S.  D. — The  City  Council  is  negotiating  with  the  Dakota 
Pwr.  Co.,  of  Rapid  City,  with  a  view  of  having  the  company  furnish 
electricity   in   this   city   from   its   plant   on    Rapid    Creek,   60   miles   distant. 

BRISTOL,  TENN.— The  Electric  Trans.  Co.  has  awarded  contract 
for  the  construction  of  a  central  electric  power  plant  at  the  pit  mouth, 
near  St.  Charles,  Va.  The  company  proposes  to  supply  electricity  to  all 
operators  in  the  Lee  County  field.  Transmission  lines  will  also  be  ex- 
tended to  the  Toms  Creek,  Stonega  and  other  districts.  Contracts  for 
electrical  machinery  were  awarded  to  the  General  El.  Co.,  foi  condensers 
to  the  Wheeler  Co.,  and  for  boilers  to  the  Babcock  &  Wilcox  Co.  Con- 
tracts for  buildings  and  for  50  miles  of  piping  and  transmission  lines 
will  be  awarded  in  the  near  future.  The  cost  of  the  entire  unit  is  esti- 
mated at  about  $300,000.  Later  the  transmission  lines  are  to  be  ex- 
tended to  Bristol  and  Knoxville  and  into  the  Piedmont  and  Appalachian 
sections. 

DUNLAP,  TENN.— The  installation  of  a  municipal  electric-light  plant 
is  contemplated  by  the  city. 

DALLAS,  TEX. — The  Dallas  Automatic  Tel.  Co.  is  planning  to  double 
the  capacity  of  its  five  exchanges,  now  having  connections  for  10,000 
telephones. 

DALLAS,  TEX.— C.  H.  Alexander,  of  the  Colorado  River  Pwr.  Co., 
has  submitted  a  proposition  to  the  Board  of  Commissioners  offering  to 
supply  electricity  to  the  city  of  Dallas.  It  is  proposed  to  furnish  from 
10,000  hp  to  30,000  hp  for  a  period  of  from  20  to  40  years  at  the  rate  of 
H    cent   per  hp. 

DALLAS,  TEX.— T.  W.  Crotty,  vice-president  and  general  manager  of 
the  Eastern  Texas  Trac.  Co.,  has  announced  that  contracts  for  right-of- 
way  for  its  proposed  interurban  electric  railway  from  Greenville  through 
Wolfe  City  to  Bonham  have  been  signed  and  that  financial  arrange- 
ments for  construction  of  the  road  have  been  made.  It  is  planned  to 
have  the  railway  finished  by  September,  1913.  The  railway  will  be  68 
miles  long  and  will  cost  about  $1,800,000.  Orders  have  already  been 
placed  for  rolling  stock  and  other  equipment.  Forest  E.  White,  of  Gal- 
veston,  is  president. 

EASTLAND,  TEX.— The  local  electric-light  plant,  owned  by  A,  V 
Abney,    recently    destroyed    by    fire,    will    be    rebuilt    immediately. 

GIDDINGS.  TEX.— The  Giddings  Cotton  Oil  Co.  has  purchased  the 
local  electric-light  plant,  owned  by  II.  M.  Woltcrs.  The  company  will 
enlarge   and   improve   the   plant. 

HONEYVILLE  (R.  F.  D.,  BRIGHAM  CITY),  UTAH.— The  Town 
Board  is  reported  to  be  considering  the  installation-of  a  municipal  electric- 
liflit  plant. 

PARK  CITY,  UTAH.— The  Utah  Pwr.  &  Lt.  Co.,  of  Salt  Lake  City, 
has  purchased  the  property  of  the  Park  City  Lt.,  Ht.  &  Pwr.  Co.  and  will 
take  over  the  plant  Feb.  1.  D.  E.  King,  superintendent  of  the  plant,  will 
he  retained  as  local   manager  for  the   new  company. 


NEWFANE,  VT.— Investigations  are  being  made  by  Albert  Phillips 
for  the  installation  of  an  electric-light  plant  in  Newfane.  If  sufficient 
patronage    is    guaranteed    the    plant   will    be   installed. 

CHEHALIS.  WASH.— G.  F.  Allen,  forest  supervisor,  Tacoma,  Wash., 
has  applied  to  the  Lewis  County  Commissioners  for  permission  to  erect 
a  telephone  line  along  certain  county  roads  near  and  through  the  forest 
reserve  in  the  eastern  part  of  the  county. 

COLFAX,  WASH.— The  Inland  Tel.  &  Teleg.  Co.  has  been  granted 
permission  to  construct  and  operate  lines  tapping  nearly  every  city  in 
Whitman    County. 

KELSO,  WASH. — The  Commissioners  of  Diking  District  No.  1  are 
working  on  a  proposition  to  construct  a  power  plant  to  utilize  the  power 
from  the  falls  on  Coal  Creek  to  generate  power. 

KELSO,  WASH. — The  Commissioners  of  Cowlitz  County  have  granted 
the  Washington-Oregon  Corpn.  a  franchise  to  erect  electric  transmission 
lines  over  the  county  roads  from  Kelso  to  Castle  Rock.  B.  M.  Watkins 
is   local    manager. 

ION,  wash.— The  Morton  El.  Co.  has  purchased  the  property 
of  the  Rainey  Valley  EI.  Lt.  Co.  Improvements  are  contemplated  by  the 
new  company. 

PORT  TOWNSEND,  WASH.— The  Key  City  Lt.  &  Pwr.  Co.,  of 
Port  Townsend,  has  been  granted  a  franchise  for  a  period  of  30  years. 

PORT  TOWNSEND,  WASH.— W.  B.  Webb  and  associates  have 
been  granted  a  franchise  to  construct  and  operate  an  electric  railway 
system    here. 

SEATTLE,  WASH.— Julius  Redelshiemer,  of  Redelsheimer  &  Co.,  is 
planning  to  install  an  electrical  heating  system  in  his  mansion  on  Lake 
Washington. 

TACOMA,  WASH.— The  Tacoma  Ry.  &  Pwr.  Co.  contemplates  an  ex- 
penditure of  about  $500,000  on  the  Electron  Project,  the  work  to  in- 
clude the  construction  of  a  10-mile  flume  and  tunnel.  The  company 
will  soon  apply  for  a  franchise  to  operate  across  the  new  Eleventh  Street 
Bridge  to  the  tidelands,  the  mill  and  factory  district.  John  A.  Shackle- 
ford  is  president. 

TACOMA,  WASH.— The  Puget  Sound  Pwr.  Co.  has  been  granted  a 
franchise  by  the  County  Commissioners  to  erect  a  high-tension  transmis- 
sion line  between  Tacoma  and  Dieringer,  a  distance  of  about  12  miles,  for 
the  purpose  of  transmitting  electricity  from  the  Lake  Tapps  power  plant. 

BLUEFIELD,  W.  VA.— The  Appalachian  Pwr.  Co.  has  completed  the 
Pulaski-Radford  (Va.)  transmission  lines.  Work  has  begun  on  the 
erection  of  a  transmission  line  to  serve  the  Flattop  Coal  Mining  Co. 

MOOREFIELD,  W.  VA.— The  proposition  to  issue  bonds  for  the  con- 
struction of  a  municipal  electric-light  plant  in  Moorefield  will  be  sub- 
mitted  to  the  voters  on   Feb.    1. 

'  PARKERSBURG,  W.  VA.— The  officials  of  the  Parkersburg,  Marietta 
&  Interurban  Ry.  Co.  are  considering  plans  to  develop  all  of  the  available 
water-power  of  the  Muskingum  River  in  Eastern  Ohio  and  are  now 
negotiating  with  the  government  for  the  purchase  of  water  rights  and 
power  sites.  The  company  owns  the  city  street-car  systems  in  Parkers- 
burg and  Marietta  and  interurban  lines  radiating  from  these  cities, 
operating  55  miles  of  track,  and  also  furnishes  electricity  for  lamps  and 
motors  in  its  territory.  In  case  power  sites  are  secured  on  the  Muskin- 
gum, its  system  will  be  operated  by  hydroelectric  power  transmitted  from 
its  new  power  stations. 

W1LLIAMSTOWN,  W.  VA.— Application  has  been  made  to  the  City 
Council  by  S.  D.  Camden,  Henry  Archer  and  associates  for  a  franchise 
to  construct  and  operate  an  electric-light  system  here.  B.  L.  Bullman 
is   Mayor. 

EAU  CLAIRE,  WIS.— Proposals  will  soon  be  asked  by  the  City  Council 
for  lighting  the  streets  of  the  city.  Both  gas  and  electric  lamps  will  be 
considered.  Under  the  present  contract  there  are  154  arc  lamps  used. 
The  new  plans  provide  for  388  street  lamps;  of  these  there  will  be  102 
arc  lamps,  62  lamps  of  80  cp  and  224  lamps  of  60  cp.  Besides  the  388 
lamps,  there  will  be  thirteen  lamps  of  60  cp  and  six  of  80  cp  to  be 
erected  on  the  various  bridges. 

MADISON,  WIS. — The  Wisconsin  Tel.  Co.  will  place  its  wires  in 
Madison  in  underground  conduits  next  spring.  The  cost  of  the  work 
is  estimated  at  about  $90,000. 

COWLEY,  WYO.— The  Wyoming  El.  Lt.  Improvement  Co.  is  planning 
to  furnish  electrical  service  in  Cowley,  Worland  and  Gillette.  It  is  pro- 
posed to  install  an  electric  power  station  in  each  town.  The  equipment 
for  the  Worland  station  consists  of  two  80-hp  boilers.  80-hp  engines  and 
a  60-kw  General  Electric  generator.  Weston  alternating-current  switch- 
board instruments  and  oil  switches,  two  15-kw,  one  10-kw,  five  2-kw  and 
three  1-kw  transformers,  10  miles  of  primary  No.  6  weatherproof  copper 
wire,  8.4  cedar  poles,  25  ft.  long;  2500  ft.  of  underground  distributing 
system  for  scries  street-lighting  system,  500  tungsten  lamps,  100  Fort 
Wayne  meters.  A  40-hp  gas  engine  will  be  used  in  the  Cowley  station. 
Plans  for  the  Gillette  power  station  arc  not  yet  completed.  Ernest  G. 
Ditto,  of  Worland,  has  charcc  of  the  work.  The  officers  arc:  Frank 
Ditto,  president;  H.  A.  Boyles,  vice-president,  and  J.  W.  Wheeler, 
secretary  and  treasurer. 

CAN.— Plans  have  been  completed  for  the  con- 
struction of  a  hydroelectric  power  plant  in  Duncans,  to  cost  about 
$45,000.  Dutcher,  DuCane  &  Co.,  Rogers  Building,  Vancouver,  arc 
engineers. 
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KAMLOOPS,  B.  C,  CAN. — The  city  of  Kamloops  has  authorized  an 
expenditure  of  $125,000  for  a  new  steam  power  plant,  $20,000  for  hydro- 
electric substation  and  equipment  and  $10,000  for  water-works.  Dutcher, 
DuCane  &  Co.,  Rogers  Building,  Vancouver,  are  engineers.  The  con- 
tract for  construction  of  new  power  plant  has  been  awarded  to  C.  C. 
Moore  &  Co.,  Mutual  Life  Building,  Seattle,  Wash.,  at  about  $100,000. 

LADNER,  B.  C,  CAN.— The  Vancouver  Pwr.  Co.  will  erect  an  electric 
transmission  line  from  the  water-works  in  East  Delta  to  supply  Ladner 
and  this  section  with  electricity  for  lamps  and  motors  while  the  high 
towers   for   the   wires   over  the    Fraser    River   are    being    restored. 

NANAIMO,  B.  C,  CAN.— The  Nanaimo  El.  Lt.  &  Pwr.  Co.  will 
apply  for  a  license  to  take  150  ft.  per  second,  in  addition  to  its  present 
record,  from  Mill  River.  The  water  will  be  used  for  generating  elec- 
tricity to  be  distributed  in  the  city  of  Nanaimo  and  territory  withm 
a    radius    of    15    miles. 

REVELSTOKE,  B.  C,  CAN.— The  City  Council  has  decided  to  in- 
stall  an   arc-lighting  system,   covering  a   distance   of  about  2   miles. 

VANCOUVER,  B.  C,  CAN.— The  British  Columbia  El.  Ry.  Co.  is 
contemplating  making  alterations  to  its  transmission  system  on  the 
lower  mainland  of  British  Columbia  to  provide  for  an  improved  central 
service  covering  its  large  territory  in  that  section.  At  present  its 
transmission  lines  carrying  40.000  volts  run  from  the  generating  station 
on  the  north  arm  of  Burrard  Inlet  to  substations  at  Burnaby  and  Van- 
couver. The  new  plans  contemplate  the  erection  of  a  large  receiving 
station  near  Esmond  Avenue,  Burnaby,  along  the  route  of  the  Burnaby 
interurban  railway.  Energy  will  be  transmitted  to  this  station  from  the 
North  Arm  power  house  at  60,000  volts  and  connections  established 
from  the  central  point  with  various  substations,  a  loop  system  being 
formed  so  that  alternate  sources  of  power  will  be  available  at  each 
point  in  case  of  accident  to  any  part  of  the  lines.  The  proposed  work 
will  involve  the  reconstruction  of  the  present  pole  line  from  Lake 
Buntzen,  equipping  the  new  lines  with  60-ft.  poles,  carrying  metal  cross- 
arms   and   disk   insulators   of  the   suspended   type. 

DALHOUSIE,  N.  B.,  CAN.— The  by-law  authorizing  an  appropriation 
of  $30,000  for  the  installation  of  an  electric-light  plant  has  been 
approved  by  the  voters.  Willis  Chipman,  of  Toronto,  Ont.,  has  been 
engaged  by  the  town  to  prepare  plans  and  specifications  for  the  pro- 
posed  plant. 

YARMOUTH,  N.  S.,  CAN.— The  Yarmouth  Lt.  &  Pwr.  Co.,  recently 
incorporated,  will  take  over  the  property  of  the  Yarmouth  El.  Co.  and 
the  Yarmouth  St.  Ry.  Co.  The  officers  of  the  new  company  are: 
Willard  M.  Kelley,  president;  Edgar  K.  Spinney,  vice-president;  John 
T.  Murphy,  of  Halifax,  managing  director,  and  James  Graham,  resident 
manager    and    general    superintendent. 

ESSEX,  ONT.,  CAN. — The  town  of  Essex  has  entered  into  negoti- 
ations with  the  Ontario  Hydro-Electric  Commission  for  a  supply  of 
Niagara  power  when  the  western  transmission  line  is  extended  to 
Windsor.  Several  other  towns  along  the  route  are  expected  to  take 
action   within  a   short  time. 

NORTH  BAY,  ONT.,  CAN.— The  Hydro-Electric  Power  Commission 
of  Ontario  is  negotiating  with  the  Nipissing  Pwr.  Co.,  of  Nipissing, 
with  a  view  of  taking  over  the  plant  of  the  power  company  on  the 
South  River,  about  25  miles  from  North  Bay,  in  behalf  of  the 
town  of  North  Bay.  Some  time  ago  a  by-law  was  passed  by  the  town 
of  North  Bay  authorizing  an  expenditure  of  $60,000  for  the  installation 
of    a    municipal    electric    plant. 

PARRY  SOUND,  ONT.,  CAN. — The  ratepayers  have  passed  a  by-law 
authorizing   an   extension    to    the    municipal    electric-lighting   system. 

WELLAND,  ONT.,  CAN.— The  Town  Council  has  given  its  approval 
of  the  purchase  of  the  plant  of  the  Ontario  Pwr.  Co.  in  Welland  as 
part  of  the  new  hydroelectric  lighting  system.  The  cost  of  the  distrib- 
uting system  and  substation  of  the  Ontario  Pwr.   Co.  is  placed  at  $26,250. 

MONTREAL,  QUE.,  CAN— The  Laurentide  Pulp  &  Paper  Co.  has 
recently  purchased  a  water-power  on  the  St.  Maurice  River,  capable 
of  developing  25,000  hp.  The  company  now  has  an  available  develop- 
ment of  70,000  hp.  Work  has  been  started  on  developing  the  water- 
power    adjacent   to   the   company's   plant. 

WF.STMOUNT,  QUE.,  CAN.— Orders  have  been  placed  by  the  Munic- 
ipal Electric  Light  Department  with  the  General  El.  Co.  for  50  mag- 
netite arc  lamps.  It  is  proposed  to  erect  100  additional  lamps  in  the 
cprinp. 

PRINCE  ALBERT.  SASK.,  CAN.— Tenders  will  soon  be  asked  for 
construction  of  penstock,  canal  excavations,  tailrace  excavations  and 
concrete  work,  etc.,  in  connection  with  a  hydroelectric  power  plant  at 
La  Colle  Falls  to  develop  15,000  hp.  C.  H.  and  P.  H.  Mitchell  are 
engineers. 

REGINA,  SASK.,  CAN.— Sealed  tenders  will  be  received  hy  the  City 
Commissioners  of  Regina,  Sask.,  until  Feb.  24  for  furnishing  track  and 
trolley  material  for  the  municipal  railway  as  follows:  Contract  D — For 
rails  and  miscellaneous  track  material.  Contract  E— 5400  4 '0  standard 
copper  rail  bonds,  lO'/a-in.  C.C.;  3400  4/0  standard  copper  rail  bonds, 
13-in.  C.C.;  630  4/0  solid  copper  rail  bonds,  62-in.  C.C.;  60  4/0  solid 
copper  rail  bonds,  72-in.  C.C.  Contract  F — 10,000  standard  sawn  square 
British  Columbia  fir  railroad  ties,  6  in.  by  8  in.  by  7  ft.;  35,000  standard 
sawn  square  British  Columbia  fir  railroad  ties,  6  in.  by  8  in.  by  8  ft.; 
1250  Western  cedar  poles,  30  ft.  long,  7-in.  top.  Contract  G — 20,000" 
barrels  Portland  cement.  Contract  H — 21  miles  2/0  hard-drawn  trolley 
wire:     12    miles    4/0    D.B.W.P.     19-stranded    copper    wire;     4    miles    2/0 


D.B.W.P.  7-stranded  copper  wire;  10  miles  ^-in.  stranded  soft-drawn 
iron  wire.  Contract  J — Insulators,  hangers,  brackets,  pullovers,  turn- 
buckles,  trolley  frogs,  crossovers,  clinch  ears,  pole  line,  hardware,  etc. 
All  material  to  be  delivered  f.o.b.  Regina  and  duty  paid.  Copies  of  speci- 
fications, schedules,  delivery  dates  and  form  of  contract  and  other  in- 
formation may  be  obtained  upon  application  to  H.  Doughty,  superintendent 
of  the  Regina  municipal  railway.  R.  Martin,  Mayor;  G.  A.  Mantle  and 
L.   A.   Thornton   are   city   commissioners. 

WILKIE,  SASK.,  CAN. — By-laws  to  appropriate  $10,000  for  extensions 
to  municipal  electric  power  plant  and  $2,250  for  extensions  to  street- 
lighting   system   were   passed    recently. 

SAN  LUIS  POTOSI,  MEX.— The  City  Council  is  considering  the 
question  of  installing  a  municipal  electric-light  plant.  The  city's  con- 
tract with  the  Central  Mexican  Lt.  &  Pwr.  Co.  has  expired  and,  it  is 
said,   will    not   be    renewed. 

SAN  LUIS  POTOSI,  MEX.— Messrs.  Hoogwhingel,  Anthony,  Brown 
&  Co.,  of  London,  Eng.,  have  acquired  the  street-railway  systems  of  San 
Luis  Potosi,  Leon  Guanajuato,  Torreon  and  Tampico.  This  firm  is  said  to 
be  a  subsidiary  of  S.  Pearson  &  Son,  Ltd.,  which  has  large  holdings  in 
Mexico.  The  street-car  lines  in  all  cities  are  to  be  reconstructed  and 
converted  for  electric  traction.  The  work  has  already  been  started  in 
San  Luis  Potosi  and  preparations  are  being  made  to  begin  similar  work 
in  the  other  cities.     G.   H.  Hoogwhingel  is  now  here  directing  the  work. 


New  Industrial  Companies 

THE  ELECTRIC  SALES  COMPANY,  of  Detroit,  Mich.,  has  been 
incorporated  with  a  capital  stock  of  $10,000  by  Edwin  L.  Crosby,  Alex 
Dow  and  John   Breman. 

THE  FEDERAL  ENGINEERING  COMPANY,  Ltd.,  of  Toronto,  Ont., 
Can.,  has  been  incorporated  with  a  capital  stock  of  $500,000  to  manu- 
facture and   deal  in  electrical  machinery,  appliances,   plants,  etc. 

THE  RUTZEN  POWER  COMPANY,  of  Cleveland,  Ohio,  has  been 
incorporated  with  a  capital  stock  of  $100,000  for  the  purpose  of  control- 
ling patents  of  the  Rutzen  motor  and  to  manufacture  said  motor.  The 
incorporators  are:  D.  W.  Colvin,  Francis  J.  Peck,  D.  M.  Tilden,  Alonzo 
M.  Snyder  and  M.  I.  Young. 

THE  SHEFFIELD  GAS  ENGINE  COMPANY,  of  Kansas  City,  Mo., 
has  been  incorporated  with  a  capital  stock  of  $150,000  by  Fred  D. 
Whiting,   Freeman    Field   and   Harris   Robinson. 

THE  SPECIAL  ELECTRIC  COMPANY,  of  Chester,  Pa.,  has  been 
organized  for  the  purpose  of  manufacturing  a  device  for  keeping 
trolley  poles  from  slipping  off  the  wire.  The  officers  are:  R.  F.  Cole- 
man,  president;   C.   W.    Gorsuch,   treasurer,   and  H.   V.   Smith,   secretary. 

THE  STATE  ELECTRIC  COMPANY,  LTD.,  of  Walkerville,  Ont., 
tan.,  has  been  formed  for  the  purpose  of  manufacturing  electric 
commercial  vehicles.  The  directors  are:  H.  Timmins,  N.  A.  Timmins, 
W.  S.  Hutchinson,  C.  E.  Archibold  and  S.  Carsley,  all  of  Montreal, 
Que.;  A.  O.  Tate,  D.  A.  Dunlap,  of  Toronto,  Ont.  Albert  Klatschmidt, 
of   Detroit,    Mich.,    has   been   appointed   manager    of   the    factory. 

THE  C.  H.  WARNER  COMPANY,  of  Cleveland,  Ohio,  has  been  in- 
corporated with  a  capital  stock  of  $15,000  for  the  purpose  of  installing 
plumbing,  steam  and  gas  fittings,  electric  wiring  and  heating  systems,  etc. 
The  incorporators  are:  C.  H.  Warner,  D.  B.  Sommers,  M.  A.  Warner, 
S.    C.    Kellie   and   Julius   P.    Preyer,   all   of  Cleveland. 


New  Incorporations 

PRAIRIE  GROVE,  ARK.— The  Farmers'  Mutual  Tel.  Co.  has  been 
incorporated  with  a  capital  stock  of  $10,000.  The  officers  are:  J.  M. 
Covett,  president,  and  A.   N.   Dean,  secretary  and  treasurer. 

DIETRICH,  ILL— 'The  Union  Tel.  Co.,  of  Elliottstown,  has  been  in- 
corporated with  a  capital  stock  of  $5,000  to  operate  a  telephone  system. 
The  incorporators  are:  F.  M.  Haynes,  John  W.  Dobbins,  W.  H.  Ende- 
brook,  J.    S.   Sipes   and   William    Poe. 

ROSSVILLE,  ILL.— The  Rossville  Tel.  Co.  has  been  incorporated 
with  a  capital  stock  of  $40,000  by  Perry  M.  Warner,  Charles  W. 
Warner  and  Fred  L.  Draper. 

ALEXANDRIA,  IND.— The  People's  Pwr.  &  Lt.  Co.  has  been  in- 
corporated with  a  capital  stock  of  $500,000  by  C.  M.  C.  Shank  and 
others. 

TERRE  HAUTE,  IND.— The  Springfield  (111.)  &  Central  El.  Trac.  Co. 
has  filed  articles  of  incorporation  with  the  Secretary  of  State.  The 
initial  capital  stock  is  placed  at  $50,000.  The  company  proposes  to  build 
and  operate  a  traction  line  from  the  Indiana-Illinois  State  line  to  Terre 
Haute;  also  to  supply  electricity  for  lamps  and  motors  to  towns,  cities 
and  coal  mines  along  the  line.  Isaac  A.  Smith,  George  W.  White  and 
A.    C.    Skillman,  all   of   St.    Louis,    Mo.,   are   directors. 

ELIZABETHTOWN,  KY.— The  Tygert  Valley  Wtr.  Pwr.  &  El.  Co. 
has  been  incorporated  with  a  capital  stock  of  $20,000  by  D.  H.  Hall, 
W.   F.   Carter,   George   Snider  and   W.   W.  Carter. 


January  25,  1913 


ELECTRICAL    WORLD 


223 


ST.  LOUIS,  MO.— The  Missouri  Public  Utilities  Co.  has  been  in- 
corporated with  a  capital  stock  of  $1,000,000  to  operate  light,  power,  gas 
and  ice  plants  and  electric  railways  in  Southeast  Missouri.  'The  com- 
pany has  acquired  plants  in  Charleston,  Sikeston,  111.,  and  Fornfelt,  Mo., 
and  is  negotiating  for  several  more.  It  will  build  a  large  central  elec- 
tric plant,  to  cost  about  $500,000.  The  incorporators  are:  Hugo 
Wurdack,  president  of  the  Lt.  &  Devel.  Co.,  Wright  Building,  St.  Louis; 
H.  W.   Beck,  W.  A.  Smith  and  others. 

ELKO,  NEV. — The  Elko-Lamoille  Pwr.  Co.  has  been  incorporated  with 
a  capital  stock  of  $100,000  by  J.  G.  Scrughan,  of  Reno;  Frank  Fernald, 
Sr.,  Webster  Patterson,  H.  S.  Taber,  L.  J.  Wintermantel  and  B.  G. 
McBride. 

BRIDGEPORT,  OHIO.— The  Belmont  El.  Co.  has  been  incorporated 
with  a  capital  stock  of  $10,000  to  supply  electricity  for  lamps,  heaters 
and  motors.  The  incorporators  are:  J.  C.  Dent,  A.  C.  Barnum,  L.  W. 
Heimlein,  W.  E.  Thoma  and  J.  E.  Fox. 

EBENSBURG,  PA.— The  Springfield  Lt„  Ht.  &  Pwr.  Co.  has  been 
granted  a  charter  with  a  capital  stock  of  $5,000.  This  company  is  pro- 
moted by  parties  who  are  interested  in  the  Springfield  Coal  Co.,  operating 
at  Nant-y-Glo,  and  represents  the  incorporation  of  its  electric  plant  so 
that  it  can  furnish  electricity  for  commercial  purposes  should  it  choose 
to   do   so. 

HARRISBURG,  PA.— Charters  have  been  granted  by  the  State  De- 
partment to  the  Providence,  Eden,  Paradise  and  West  Lampeter  Electric 
Companies.      Each    company    is    capitalized    at    $5,000. 

HERSHEY,  PA.— The  Hershey  El.  Co.  has  been  incorporated  with  a 
capital  stock  of  $5,000  for  the  purpose  of  supplying  electricity  in  Derry 
Township.     M.   S.   Hershey  is  president. 

CLARKSVILLE,  TEX.— The  Clarksville  Tel.  Co.  has  been  incorpo- 
rated with  a  capital  stock  of  $25,000  by  W.  M.  Bloxham,  A.  C.  Stuart, 
R.   B.    Harrison  and  J.   F.   Rochelle,  all  of  Texarkana. 

JEFFERSON,  TEX— The  Jefferson  Ice  &  Lt.  Co.  has  been  incor- 
porated with  a  capital  stock  of  $30,000  by  D.  C.  Driskell,  W.  M.  Drit- 
kell   and   M.   M.    Benfield. 

TEMPLE,  TEX. — The  Temple  El.  Co.  has  been  incorporated  with  a 
capital  stock  of  $4,000  by  James  Ferguson,  C.  A.   Hughes  and  J.   E.  Love. 

BRISTOL,  VA.— The  Electric  Transmission  Co.  has  been  incorporated 
with  a  minimum  capital  stock  of  $300,000;  maximum,  $500,000.  The 
officers  are:  Guy  Darst,  president;  Fred  Dulaney,  vice-president,  and 
S.   E.  Puckett,  secretary,   all    of  Bristol. 

TONASKET,  WASH.— The  People's  Tel.  &  Pwr.  Co.,  organized  by 
the  stockholders  of  the  Tunk  Valley  Tel.  Co.,  has  applied  for  a  fran- 
chise in  Tonasket  for  a  period  of  50  years.  The  company  is  capitalized 
at    $15,000.       J.    H.    Green    is   president    of    the   company. 

HUNTINGTON,  W.  VA.— The  Tri-State  Pwr.  &  Milling  Co.  has 
been  incorporated  with  a  capital  stock  of  $600,000  by  C.  L.  Stearnes, 
R.  W.  Kline,  of  Salem,  Va. ;  H.  M.  Fox,  of  Roanoke,  Va.;  Z.  T.  Vin- 
son and  A.  E.  Bush,  of  Huntington.  The  company  has  purchased 
water-power  rights  along  the  New  River  in  Summers,  Mercer  and  Mon- 
roe Counties,  West  Virginia,  and  Giles  County,  Virginia,  capable  of 
developing  from  50,000  hp  to  60,000  hp.  It  proposes  to  build  a  hydro- 
electric plant  and  transmission  system  to  distribute  electricity  in  West 
Virginia,  Kentucky  and  Ohio.  Plans  have  not  yet  "been  decided  upon. 
C.  L.   Stearnes  is  president  of  the  company. 

VICTORIA,  B.  C,  CAN.— The  Telkwa  Lt.  &  Pwr.  Co.,  Ltd.,  lias 
been  incorporated  with  a  capital  stock  of  $500,000  to  do  a  general  light 
and   power  business,   with  head   office  in  Victoria. 

BOTHWELL,  ONT.,  CAN.— The  Florence  Pwr.,  Lt.  &  Milling  Co., 
Ltd.,  has  been  incorporated  with  a  capital  stock  of  $5,000  for  the  pur- 
pose  of   generating  and   distributing   electricity. 

TORONTO,  ONT.,  CAN.— The  Venezuela  El.  Lt.  Co.  has  been  char- 
tered with  a  capital  stock  of  $1,500,000  by  J.   S.   Lovell  and  R.  Gowans. 

WINDSOR,  ONT.,  CAN.— The  Essex  County  Lt.  &  Pwr.  Co.  has  been 
incorporated  with  a  capital  stock  of  $500,000  by  W.  A.  J.  Case,  J.  B. 
Case  and  C.  G.  Lynch,  of  Toronto. 


Trade  Publications 


DYNAMOMETERS.— Bulletin  N 
facturing  Company,  Elizabethport, 
electric  absorption   dynamometer. 

ELECTRIC  DRILLS.— High-power  universal  portable  electric  drills 
are  made  the  subject  of  Bulletin  U-7  recently  issued  by  the  Standard 
Electric   Tool    Company,    Cincinnati,    Ohio. 

CHURCH  ILLUMINATION.— The  Natioi 
pany,  Chicago,  111.,  has  issued  a  bulletin  or 
tion,    illustrating   installations   of   its   "Eye    Co 

PNEUMATIC  COMPRESSORS.— The  de 
"Chicago  Pneumatic"  compressors  are  dealt  ' 
issued  by   the  Chicago  Pneumatic  Tool   Company,   Chicago,    111. 

FORGE  BLOWERS.— The  Emerson  Electric  Manufacturing  Company, 
St.  Louis,  Mo.,  is  distributing  Bulletin  No.  3313,  which  supersedes  No. 
-331 1,   referring   to    its   directly   connected   electric   forge   blowers. 

COPPER.— "Copper    History"    is    the    self-explanatory    title    of    a    four- 


505,   published  by   the   Diehl   Ma 
i.    J.,    illustrates    and    describes 


al    X-Ray     Reflector    Co 

scientific    church    illumii 
nfort"    system, 
iign     and     construction 
nth   in    Bulletin    No.    34 


page  folder  being  distributed  by  the  Rome  Wire  Company,   Rome,   N.   Y. 
It  gives  the  monthly  average  of  prices  of  copper  from   1883  to   1913. 

COMMUTATOR  CEMENT.— Folder  4247,  issued  by  the  Westinghouse 
Electric  &  Manufacturing  Company,  East  Pittsburgh,  Pa„  covers  the 
use  of  commutator  cement  for  repairing  commutators  and  also  direc- 
tions  for   using  it. 

ILLUMINATION. — A  sixteen-page  pamphlet  has  been  issued  by  the 
National  X-Ray  Reflector  Company,  247  Jackson  Boulevard,  Chicago,  en- 
titled   "Greatest    Efficiency    in    Reflection    of    Light."      It    deals    with    the 

X-ray   system   of  lighting. 

AUTOMOBILE  SUPPLIES.— "Light  Your  Way  by  Electricity"  is  the 
title  of  a  folder  issued  by  the  Cleveland  Storage  Battery  Manufacturing 
Company,  St.  Louis,  Mo.,  which  gives  brief,  illustrated  descriptions  of  its 
lamps,  storage  batteries  and   other  specialties. 

GALVANOMETER. — A  new  type  of  portable  galvanometer  being 
placed  on  the  market  by  the  Leeds  &  Northrup  Company,  4901  Stenton 
Avenue,  Philadelphia,  Pa.,  is  made  the  subject  of  Bulletin  No.  240,  which 
describes   this  instrument  and  gives  directions  for  its  use. 

MOTORS.— Leaflet  3540,  issued  by  the  Westinghouse  Electric  & 
Manufacturing  Company,  East  Pittsburgh.  Pa.,  deals  with  its  synchron- 
ous motors  for  60  cycles,  two-phase  and  three-phase  circuits,  various 
voltages,  and  from  30  hp  to  250  hp  in  rating.  A  fully  illustrated  de- 
scription   of    the   various    parts   is   given. 

FROM  GAS  TO  TUNGSTEN-FILAMENT  LIGHTING.— Bulletin  No. 
11,  a  November  publication  of  the  Delta-Star  Electric  Company,  617  West 
Jackson  Boulevard,  Chicago,  has  for  its  subject  "Gas  Street  Lighting 
Transformed  to  Series  Mazda  Lighting."  It  briefly  describes  the  Pitts- 
burgh  Delta-Star  series  system  of  80-cp  units  on  gas-lamp  poles. 

GLOBES. — Adam  Globes  for  direct  and  semi-indirect  lighting  are  made 
the  subject  of  Catalog  No.  22,  recently  brought  out  by  the  Phoenix 
Glass  Company,  New  York.  The  soft  paper,  free  from  glare,  the  brown 
ink  and  the  dignified  cover  make  a  harmonious  combination  fittingly 
adapted  to  advertise  the  globes  and  bowls  made  by  the  company. 

ELECTRIC  FANS. — The  General  Electric  Company  has  issued  its 
1913  catalogue  of  electric  fans,  known  as  publication  A  4065.  It  shows 
the  company's  fixed  and  oscillating  desk  and  bracket  fans  and  also  its 
ceiling  and  ventilating  fans.  Wiring  devices  for  use  in  connection  with 
fans,  as  well  as  a  list  of  supply  parts  for  all  fans,  are  also  enumerated. 

ELFXTRIC  LAUNDRY  EQUIPMENT.— The  Hurley  Machine  Com- 
pany. Clinton  S:  Monroe  Streets,  Chicago,  111.,  is  distributing  an  attrac- 
tive, illustrated  catalog  of  thirty-two  pages,  describing  its  complete  line 
ni  thirty-six  different  styles  and  sizes  of  Thor  electric  home  laundry 
machines,  including  washing  machines,  ironing  machines  and  clothes 
driers. 

LAMPS.— The  National  Electric  Lamp  Association,  Cleveland,  Ohio, 
has  recently  brought  out  two  new  bulletins.  Train-lighting  lamps  furnish 
the  subject  matter  for  Bulletin  10  C.  Bulletin  8  D  contains  data  on 
miniature  and  low-voltage  lamps  for  automobiles  and  general  battery, 
novelty  battery  and  low-voltage  lamps.  Both  publications  are  fully 
illustrated. 

MOLDED  INSULATION.— The  Northern  Industrial  Chemical  Com- 
pany, 68  Northampton  Street,  Boston,  Mass.,  after  an  investigation  of 
more  than  two  years  has  developed  an  insulating  compound — "Roxite" — 
a  heat-resisting  insulating  compound  which  can  be  molded  into  any  form. 
In  a  recently  issued  booklet  are  shown  illustrations  of  the  various  forms 
into   which   tins  new   material  can  be  molded. 

ELECTRICAL  APPARATUS  AND  AUTOMOBILE  ACCESSORIES. 
— The  Holtzer-Cabot  Electric  Company,  Brookline,  Mass.,  assembles  in 
its  Catalog  No.  4151  various  bulletins  that  have  recently  been  issued  on 
this  company's  electrical  apparatus  and  automobile  accessories.  These  in- 
clude among  other  things  interior  telephones,  wiring  specialties,  carbu- 
retors, lighting  generators  for  automobiles,  telephone  and  wireless  tele- 
graph receivers,  lightning  arresters,  magneto  generators  and  other  equip- 
ment,  which  arc  illustrated  and  briefly  described. 

LAMP  STANDARDS,  MAST  ARMS  AND  BRACKETS.— The  Elec- 
tric Railway  Equipment  Company,  Cincinnati,  Ohio,  has  issued  a  catalog 
of  sixty-two  pages,  which*  illustrates  one-lamp,  three-lamp  and  five-lamp 
ornamental  standards,  combination  railway  and  lighting  poles,  lighting 
fixtures  arranged  for  incandescent  lamps  or  brackets  for  supporting  orna- 
mental luminous  arc  lamps,  special  columns  for  supporting  ornamental 
luminous  arc  lamps,  railway  poles  for  ornamental  crooks  for  supporting 
arc  lamps,  ornamental  brackets  for  incandescent  lamps,  and  mast  arms. 

INDUCTION  MOTOR  OPERATION— The  Fairbanks-Morse  Electri- 
cal Manufacturing  Company,  Indianapolis.  Ind.,  is  distributing  an  in- 
genious device — called  the  Fairbanks-Morse  Current-O-Scope,  which 
shows  by  means  of  the  vector  diagram  the  relation  of  the  instantaneous 
values  of  an  alternating  current  in  a  three-phase  circuit,  and  by  a  sim- 
ple mechanical  device  indicates  how  these  currents  combine  in  the 
windings  of  a  three-phase  motor  to  produce  the  phenomenon  of  the  re- 
volving field.  The  device  shows  the  principle  upon  which  the  induction 
motor  operates  in  a  simple,  graphical  manner,  and  by  a  better  method 
than  that  presented  in  textbooks.  It  consists  of  two  pieces  of  celluloid, 
3  in.  by  3  in.,  in  the  center  of  which  is  a  circular  piece,  with  saw 
edges,  on  which  are  printed  in  colors  various  arrows  for  showing  the 
direction  and  values  of  the  currents,  the  whole  being  inclosed  in  a 
leathe-    i 


ELECTRICAL    WORLD 


Vol.  6i,  No.  4 


Business  Notes 


W.  T.  McC  AS-KEY  &  COMPANY,  of  Lansing,  Mich.,  engineers, 
builders  and  operators  of  electric-service  and  water-works  plants,  have 
opened  an  office  in  Chicago  at  725  Monadnock  Building  in  charge  of 
Mr.   Irwin   D.   Groak. 

THE  M.  W.  DUNTON  COMPANY'S  cash  prize  for  the  agent  sending 
in    the    largest    amount    of    orders    for    Nokorode    soldering    paste    in    the 


last  quarter  of  1912  was  won  by  Mr.  W.  T.  McDowell,  New  York  sales 
manager  of  the  company.  A  similar  prize  has  been  offered  for  the  cur- 
rent quarter. 

ALFRED  GRAHAM  &  COMPANY,  St.  Andrews  Works,  Crofton 
Park  Road,  S.  E.,  London,  have  mailed  to  many  of  their  friends  in  this 
country  a  useful  leather-bound  desk  pad  complete  with  blotting  sheets, 
calendar,  memoranda  space,  etc.  The  Graham  company  manufactures 
patent  loud-speaking  telephones  for  communication  in  mines,  collieries, 
fortifications,    naval    and    mercantile    vessels,    etc. 


Weekly  Record  of  Electrical  Patents 


UNITED    STATES    PATENTS    ISSUED   JAN.    14,    1913. 

[Prepared  by  Robert  Starr  AUyn,   16  Exchange  Place,  New  York.] 

1  050  094     TROLLEY  WHEEL;  C.  F.  Bettmann,  New  Albany,  Ind.    App. 

'      filed  Aug.  31,  1911.     Lubrication  of  a  multi-part  wheel. 

1050  101.     TELEPHONE   SWITCHBOARD;    P.   C.   Burns,   Chicago,   111. 

App    filed  Tan.  18,   1909.     Details  of  a  jack  and  drop. 
1050  104      DIFFERENTIAL-MICROPHONE  REPEATER;  J.  J.  Comer, 
Chicago,    111.     App.    filed   Oct.   24,    1910.      Variable   leverage   with  ad- 

1  nsn  ^^ELECTRICALLY      HEATED      OVEN      CONSTRUCTION; 
'      L    G.   Copeman    Flint,   Mich.     App.  filed  July  28,   1911.     Shield  and 
drip  trough. 
1  050,143.     TROLLEY;  J.  Kinzey,  Pittsburgh,  Pa.     App.  filed  March  19, 

1912.     Lateral  running  wheels. 
1  (150  163      TELEGRAPHIC-TAPE-PERFORATING  APPARATUS;  J.  P. 
'6'Donohue    East  Orange,  N.  J.     App.  filed  Dec.  4,  191.1.     Intermittent 

1P50  189         ELECTROMETALLURGICAL      FURNACE;      J.       Westly, 

Sulitjelma,   Norway.     App.  filed  May    1,    1912.      Resistance  type  with 

sloDinK  bottom. 

inw  196      INSULATING    SUPPORT    FOR    LAMP    SOCKETS    AND 

'      REACTANCE  COILS;   H.   W.   Young,  Chicago,  111.     App.   filed  July 

22     1912       For  attachment  to  a  hollow  pole  or  post. 

1050  2(13      CONTROLLER    FOR    ELECTRIC    SIGNS; .    E.    H.    Bickley, 

'      Detroit,    Mich       App.    filed    July    15,    1911.      Controlled   by   a   slotted 

1  050r>21i°n  ELECTRIC  SWITCH;  M.  Guett,  Hartford,  Conn.  App.  filed 
Nov'  3     1911.      Push-button    or   door-operated. 

.„,„„,'   SURFACE-CONTACT  ELECTRIC  TRACTION  SYSTEM; 

1,0  E  A.  Mitchell,  Carshalton,  Eng.  App.  filed  May  19,  1908.  Mag- 
netically operated  switch. 


1,050,196.— Insulating    Support    for    Lamp    Sockets    and    Reactance    Coils 


1,050,228.  ELECTRIC  ALARM  SYSTEM;  R.  H.  Olley,  Syracuse 
N.  Y.  App.  filed  Feb.  20,  1911.  Combination  with  residence 
lighting  circuit. 

1.050.239.  ELECTRICALLY  OPERATED  SOUND  PRODUCER;  C.  J.  • 
Schwarze,  Adrian,  Mich.  App.  filed  July  28,  1911.  Electromagneti- 
'c'ally  operated  diaphragm. 

1,050,250.  ALTERNATING:CURRENT  CABLE  DISTRIBUTING  SYS- 
TEM; A.  E.  Tanner  and  E.  A.  Claremont,  Manchester,  Eng.  App. 
filed  April  8,    1910.     Plural  strand  conductor. 

1,050,255.  PROCESS  OF  HYDROELECTRIC  SMELTING;  A.  Tom- 
masini.  New  York,  N.  Y.  App.  filed  Aug.  1,  1912.  Hydrogen  re- 
duction process. 

1,050,260.  OZONE  GENERATOR;  A.  E.  Walden,  Baltimore,  Md.  App. 
filed  Oct,  23,  1912.    ,  Concentric  tube  circulation. 

1  050.2S0.     THERAPEUTIC  BELT;  C.  A  F.  Kriiger,  Griefenhagen,  Ger- 
'      many.      App.   filed  Oct.    11,    1912.     Has  a  plurality   of  electromagnets 
and  a  battery. 

1050-303.     ARTICLE      FOR      ELECTROLYTICAL      PURPOSES;      B. 
-     Schwerin,     Frankfoxt-on-the-Main,     Germany.       App.     filed     Feb.    ,17, 
1911.     The  diaphragm  of  .molded  carborundum. 


050,304.     TELEPHONE  .TRANSMITTER;  C.   E.   Scribxier..  Jericho.  Vt. 
'  A,,,,     filed    July   27,    1910.   'An    electrode    yieldingly   held 


diaphragm. 


against    the 


1,050,328.     IGNITING   GAS    BURNERS;    C.    F.    Arnhorst,    Chicago,    111. 

App.  filed  Jan.   19,   1912.     For  igniting  a  series  of  burners. 
1,050,372.     ELECTRIC  AIR-HEATING  DEVICE;    F.   P.   Mies,   Chicago, 

111.      App.    filed    Jan.    25,    1910.      Electrically    heated    blower    casing. 
1,050,404.     TELEPHONE   FIXTURE;    W.    C.    Ude,   West  Haven,    Conn. 

App.  filed  May  3,  1912.     Receiver  hinged  to  the  transmitter. 
1,050,431.     REGULATING    APPARATUS;    D."  H.    Darrin,    New    York, 

N.  Y.     App.  filed  Feb.  7,  1908.     Damper  temperature  regulator. 

1.050.444.  ALTERNATE-CURRENT  MOTOR;  V.  A.  Fynn,  London, 
Eng.  App.  filed  Feb.  11,  1908.  Starting  and  operating  induction 
motors. 

1.050.445.  ALTERNATE-CURRENT  MOTOR;  V.  A.  Fynn,  London, 
Eng.  App.  filed  May  26,  1910.  Commutatorless  single-phase  induc- 
tion motor. 

1,050,468.  ELECTRIC  TRACTION  SYSTEM  AND  MOTOR  TO  BE 
USED  THEREWITH;  K.  de  Kando,  Budapest,  Austria-Hungary. 
App.  filed  May  25,  1905.  Combination  of  direct-current  and  poly- 
phase motor  with   poleless  field  magnet. 

1,050,493.     AUTOMATIC    HIGH-VOLTAGE    CIRCUIT-BREAKER;    E. 

0.  Schweitzer  and  N.  J.  Conrad,  Chicago,  111.     App.  filed  March  18, 
1910.     Oil-submerged  fuse. 

1,050,497.  MOTOR-CONTROL  SYSTEM;  E.  W.  Still,  Milwaukee,  Wis. 
App.  filed  May  29,  1911.  For  urban  and  interurban  cars.  (Seventy 
claims.) 

1,050,503.  MAGNETO  CONSTRUCTION:  B.  Whelchel,  Indianapolis, 
Ind.     App.  filed  May  12,  1911.     Rigid  framework. 

1.050.513.  BELL  ATTACHMENT  FOR  PIANOS  AND  THE  LIKE; 
1 1.  W.  Barton,  Oshkosh,  Wis.  App.  filed  Oct.  25,  1911.  Auxiliary 
keyboard. 

1.050.514.  TELEPHONE-CALL  INDICATOR;  B.  L.  Behrendt,  Newark, 
N.  J.  App.  filed  Feb.  14,  1912.  Indicator  for  telephone  bell  or 
buzzer. 

1,050.520.  KEY  SHELF  AND  BASE;  E.  B.  Craft,  Hackensack,  N.  J. 
App.    filed   May  9,    1910.      Longitudinally  adjustable  key  base. 

1,050,532.  PARTY-LINE  TELEPHONE  SYSTEM;  B.  C.  Groh,  Tren- 
ton, N.  J.  App.  filed  March  21,  1904.  Intercommunication  controlled 
by  the  operator. 

1,050,554.     MOTOR-CONTROLLING    APPARATUS;    D.    L.    Lindquist, 

Yonkers,   N.  Y.     App.   filed  July  6,   1907.      Frictional-driving  traction 

elevators. 
1,050,563.     ELECTRICAL  MEASURING  INSTRUMENT;  F.  W.  Roller, 

East  Orange,  N.  J.     App.  filed  July  13,   1908.     Ammeter  shunt. 
1,050,592.     CIRCUIT    CONTROLLER;    J.    M.    Anderson,    Boston,    Mass. 

App.  filed  June   19,    1909.     Wall-type  breaker  with   auxiliary  contacts. 

1,050.643.  OVERHEAD  CONSTRUCTION  FOR  ELECTRIC  RAIL- 
WAYS;- E.  E.  Gilmore,  Philadelphia,  Pa.  App.  filed  July  18,  1907. 
Balanced  strain  switching  guying. 

1,050,652.  TROLLEY  HEAD;  R.  F.  Henne.  Mamaroneck,  N.  Y.  App. 
filed  March  21,   1911.     Transversely  movable  wheel. 

1.050.662.  METHOD  AND  MEANS  FOR  PRINTING  TELEGRAPHY; 

1.  Kitsee,  Philadelphia.  Pa.     App.  filed  April  3,  1909.     Group  system 
with   polarized   relay  and  unbiased  armature. 

1.050.663.  ELECTRIC  TRANSMISSION  OF  INTELLIGENCE;  I.  Kit- 
see,  Philadelphia,  Pa.  App.  filed  March  3,  1906.  Combined  telephone 
and   telegraph. 

1.050.664.  TELEGRAPHIC  TRANSMITTER;  I.  Kitsee,  Philadelphia, 
Pa.  App.  filed  March  31,  1909.  Two  polarized  relays  and  trans- 
formers. 

1,050.694.  ELECTRICAL  MEASURING  INSTRUMENT;  F.  W.  Roller, 
East  Orange,  N.  J.     App.  filed  July  15,  1907.     Air-cooled  shunt. 

1,050,728.  METHOD  OF  SIGNALING;  R.  A.  Fessenden,  Washington, 
D.  C.  App.  filed  July  27,  1905.  Signals  are  produced  by  changes  in 
frequency. 

1.050.735.  METHOD  OF  PRODUCING  METALLIC  PRODUCTS 
FROM  IRON  ORE;  H.  L.  Hartenstein,  Constantine,  Mich.  App. 
filed  March  9,  1907.  Carbon  monoxide  is  used  to  aid  the  partial  re- 
duction of  the  following  charge. 

1.050.736.  METHOD  OF  PRODUCING  METALLIC  PRODUCTS 
FROM  IRON  ORE;  H.  L.  Hartenstein,  Constantine,  Mich.  App. 
filed  March  9,  1907.  Flue  dust  or  highly  comminuted  iron  ore  is 
reduced  in  stages. 

1,050.740.  ELECTRIC  SWITCH;  C.  E.  Knmvlton,  Rochester,  N.  Y. 
App.   filed  May  31,   1912.     Flush  wall  switch. 

1,050,750.  ELECTRIC  MOTOR;  O.  H.  Pieper,  Rochester,  N.  Y.  App. 
filed  Oct.  26,   1905.     Series  type  alternating-current  motor. 

1.050.777.  PHONOGRAPHIC  WIRELESS  TELEPHONE;  A.  F.  Col- 
lins, Newark,  N.  J.  App  filed  March  18,  1909.  Slot  machine  for 
public  amusement. 

13,510' (reissue).  ELECTRODE;  T.  H.  Dempster.  Schenectady,  N.  Y. 
App.  filed  Dec.  9,  1912.  (Original  patent  No.  976,990,  Nov.  29,  1910.1 
Sectional   flaming-arc  construction. 
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The  Hunt  for  a  Public    utilities    figured    so    largely    in 

"Money  Trust"  the   "money-trust"   statistics   presented 

to  the  Pujo  committee  that  it  is  com- 
forting to  have  the  assurance  of  one  of  Mr.  Morgan's 
spokesmen  that  there  really  isn't  any  money  trust  at  all. 
Opinions  on  this  point  will  probably  continue  to  differ,  not- 
withstanding this  assurance,  but  clearer  notions  of  the  con- 
centration of  capital  will  prevail  if  the  statement  made  to 
the  committee  by  Mr.  H.  P.  Davison  is  duly  considered. 
The  popular  method  of  constructing  a  money-trust  specter 
is  to  make  up  a  list  of  "interlocking  directors,"  add  to- 
gether the  capital  of  the  companies  on  whose  boards  they 
are  represented,  and  then  to  declare  that  $125,000,000,000, 
or  some  other  mouth-filling  amount,  is  under  the  exclusive 
control  of  a  handful  of  men.  The  specter  begins  to  look 
ridiculous  when  it  is  considered,  as  Mr.  Davison  pointed 
out,  that  the  interlocking  directors  do  not  form  a  majority 
of  the  boards  on  which  they  sit,  and  that  the  capital  they 
are  supposed  to  control  is  not  cash  or  its  equivalent  that 
may  be  juggled  about  at  will,  but  is  represented  by  invest- 
ments in  terminals,  right-of-way,  land,  factories,  machinery 
and  other  things  not  easily  carried  off  in  the  directors' 
pockets.  We  did  not  need  Mr.  George  F.  Baker's  admission 
that  there  is  concentration  of  control  of  capital  which  in 
bad  hands  could  be  wrongfully  used.  This  was  already 
known.  It  has  always  existed  everywhere.  But  if  there  is 
a  "money  trust"  that  need  keep  us  awake  nights,  the  Pujo 
committee,  it  is  generally  agreed,  has  failed  to  find  it. 


Cost  of  Gasoline  While  in  a  sense  the  fuel  cost  for'  op- 
and  of  Electricity  erating  a  gasoline  or  an  electric  vehicle 
is  not  burdensome,  the  continued  in- 
crease in  the  price  of  the  one  as  compared  with  the  grad- 
ual decrease  in  the  price  of  the  other  is  becoming  of 
international  importance.  So  acute  have  conditions  become 
in  the  gasoline  automobile  market  that  the  consideration  of 
cheaper  distillates  as  fuel  for  internal-combustion  engines 
is  becoming  imperative.  Already  a  prize  of  $100,000  has 
been  offered  for  a  substitute  for  gasoline  because  that  fuel 
is  increasing  in  price  at  the  rate  of  a  cent  a  gallon  a  month. 
Here  is  a  situation  which  should  cause  builders  of  electric 
vehicles  to  sit  up  and  take  note.  By  the  general  law  ol 
supply  and  demand  the  increasing  use  of  gasoline  must  of 
necessity  cause  its  price  to  soar  still  higher,  whereas  an 
increasing  use  of  electricity  has  the  opposite  effect.  No 
such  law  affects  the  sale  of  electricity,  and  it  is  certainly 
gratifying  to  note  that  whereas  nearly  all  other  commod- 
ities have  increased  in  price  during  the  past  decade  by 
leaps  and  bounds,  the  cost  of  electricity  has  been  steadily 
decreasing,  even  in  the  face  of  the  fact  that  translating 
devices  have  been  improved  to  a  very  considerable  extent, 


so  that  less  electricity  is  needed  to  perform  a  given  ser\  ice. 
Increasing  cost  of  fuel  is  not  a  theory  but  a  condition  now 
confronting  the  gasoline  automobile  industry,  and  the 
electric  vehicle  industry  should  make  the  most  of  the  op- 
portunity that  this  condition  offers. 


Aid  for  the  Attention   is   called   to   the  simple   and 

Unfortunate  sensible  terms  of  the  plan  inaugn 

by  the  Union  Electric  Light  &  Power 
Company  of  St.  Louis  for  loaning  money  to  employees  who 
might  otherwise,  to  tide  over  an  emergency,  enter  the 
snares  of  the  loan  shark.  Every  company  executive  has 
had  personal  experience  with  the  need  which  exists  tor 
some  means  of  alleviating  temporary  necessity  in  the  case 
of  deserving  employees.  And  be  it  known,  to  the  everlast- 
ing credit  of  such  big-hearted  administrators,  the  burden 
of  furnishing  the  succor  falls,  more  often  than  is  ever  sus- 
pected, on  their  own  personal  exchequers.  The  difficulty 
lies,  however,  in  the  reticence  of  the  employee  about  con- 
sulting any  one  he  has  known  concerning  his  troubles,  and 
least  of  all  his  superior  officer,  who,  he  fears,  might  con- 
ceive a  prejudice  on  this  account.  Instead,  the  borrower 
approaches  the  loan  shark  and  enters  into  an  iron-bound 
contract  to  paj  to  this  social  wolf  an  extortionate  rate  of 
interest  which  fastens  him  ever  more  securely  in  the  money 
lender's  clutches.  The  St.  Louis  plan  contemplates  allow- 
ing the  employee  to  borrow,  without  interest,  up  to  50  per 
cent  of  his  monthly  salary,  the  amount  to  be  repaid  in  at 
least  10  per  cent  instalments  on  the  pay  days  following  the 
loan. 

Electrical  One  of  our  important  articles  this  week 

Coal  Mining  describes  the  large  and  successful  use 

of  electricity  in  the  Cape   Breton  coal 
mines.     As   is   well  known  to  our  readers,  these   mines   in 
the  vicinity  of  Glace   Bay,   Nova  Scotia,  have 
much  importance,  the  field  having  a  yearly  output  of  4 
OOO   or   5,000,000   tons.     The   electrical    installation   in    this 
territory   began  some  half  a   •!  :  :th   the   in- 

stallation of  a   25-cycle  alternating-current  plant   fo- 
ol' the   large  collieries.     The  distribution  in  this 
over  a  comparatively  moderate-sized  territory  at  ( 
The  generators  were  engine-driven,   and   four 
in  making  a  large  addition  to  the  plant  a  low-pressure  tur- 
bine  was   put   in  place.     The   opening  of   new 
mining  has  now  shifted  the  center  of  the  load  and  a  second 
power   house,  as  particularly   described  in  the  pre>ent   ar- 
ts just  been  put  into  operation.     This  starts  off  as  a 
2000-kw   proposition   with    the    likelihood   of   considerable 
increase. 
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The  most  interesting  feature  of  this  new  plant  is  the 
boiler  equipment,  in  which  finely  pulverized  coal  is  fed  into 
the  furnace  with  suitable  air  blast.  Utilization  of  a  low 
grade  of  coal  is  thus  combined  with  the  best  possible  com- 
bustion. The  equipment  is  also  very  quick-steaming  and 
can  be  pushed  readily  to  meet  the  peak  load.  Energy  for 
these  plants  is  used  for  a  wide  variety  of  purposes,  includ- 
ing pumping,  conveying,  operating  fans,  hoists  and  the 
like,  besides  the  ordinary  work  of  lighting.  It  is  in  hoist- 
ing, particularly,  that  electrical  power  shows  best  results, 
for  no  member  of  the  steam-engine  family  is  probably  more 
hopelessly  inefficient  than  the  little  hoisting  engine.  The  elec- 
tric motor  doing  the  same  work  is,  on  the  other  hand,  in  it- 
self a  highly  efficient  machine  and  is  fed  with  energy  from  a 
central-station  plant  operated  under  the  best  conditions  of 
economy.  And,  for  that  matter,  although  less  intermittent 
in  operation,  the  use  of  pumps  and  fans  driven  by  steam  is 
almost  equally  bad,  for  the  reciprocating  pump  in  small 
sizes  is  notoriously  a  huge  consumer  of  steam  and  few  fans 
are  large  enough  to  permit  the  use  of  a  really  economical 
engine.  Experience  seems  to  have  shown  clearly  that  for 
the  miscellaneous  work  of  mining  electric  drive  pays  ad- 
mirably, and  there  is  no  better  evidence  of  this  fact  than 
the  distributing  system  here  described. 


Electricity  in  Coast  Defense 

The  annual  report  of  General  Weaver,  chief  of  the 
Coast  Artillery  Corps,  outlined  in  this  issue,  is  admirable 
evidence  of  the  importance  of  close  attention  to  matters  of 
electrical  engineering  in  connection  with  the  operation  of 
our  coast  defense.  Every  coast  fortification  requires  a 
considerable  amount  of  electrical  service  for  ordinary 
lighting  and  motive  power,  for  search-lanterns  and  the 
work  of  submarine  mining,  besides  the  intricate  equipment 
demanded  by  the  systems  necessary  for  communication  and 
range-finding.  Concerning  the  major  uses  of  electricity, 
especially  those  which  have  to  deal  with  lighting  and  motor 
operation,  there  is  a  strong  tendency  toward  a  change  of 
policy.  •  Until  very  recently  the  scheme  most  favored  has 
been  to  provide  each  group  of  fortifications  with  a  central 
steam-driven  plant,  reinforced  by  auxiliary  oil  or  gasoline- 
engine  plants  for  emergencies  and  local  service.  Although 
the  installation  of  such  central  isolated  plants  was  recom- 
mended by  the  National  Coast  Defense  Board,  the  present 
tendency  is  toward  securing  the  ordinary  supply  of  elec- 
trical energy  from  commercial  central-station  circuits,  re- 
inforcing this   service  by  local   isolated  oil-engine   plants. 

The  change  of  policy  here  indicated  is  a  wise  one.  The 
ordinary  electrical  supply  of  a  group  of  fortifications  for 
lamps  and  motors  can  be  just  as  well  derived  from  a  large 
commercial  station  as  from  a  special  plant,  and  it  can  gen- 
erally be  thus  obtained  more  cheaply.  It  is  absolutely  nec- 
essary, of  course,  that  each  fortification  be  independent  as 
regards  its  emergency  source  of  supply.  In  other  words,  a 
complete  duplicate  system  of  generation  must  be  furnished 
because  it  would  be  the  height  of  folly  to  take  the  chance 
of  a  stray  shell  leaving  an  important  battery  without  light 
or  motor  service,  if  it  chanced  to  plow  through  a  connecting 
cable,  or  putting  a  whole  group  of  batteries  out  of  service 


by  disabling  the  central  station.  The  chance  of  crippling 
a  commercial  supply  from  a  distance  in  time  of  war  is  cer- 
lainly  no  greater  than  the  chance  of  damage  to  a  local  sys- 
tem, since  in  the  latter  instance  there  is  the  element  of 
danger  to  the  plant  itself  in  addition  to  the  risk  of  inter- 
ruption of  the  cable,  which  would  exist  in  any  case.  Since 
it  is  at  all  events  necessary  to  furnish  each  location  with 
its  own  complete  and  independent  supply,  the  ordinary 
source,  for  use  in  time  of  peace — and  in  time  of  war  so 
long  as  it  could  hold  out — can  very  properly  be  the  central- 
station  service  of  the  locality. 

One.  of  the  most  important  items  in  the  coast-defense  list 
is  the  search-lantern.  General  Weaver's  report  shows  that 
it  would  take  $2,500,000  to  complete  fully  the  search-lan- 
tern equipment  necessary  for  coast 'defenses.  These  search- 
ianterns  are  to  be  provided  as  rapidly  as  possible,  for  it  is 
obvious  that  they  cannot  be  purchased  on  the  open  market 
in  an  emergency.  The  mirrors,  in  fact,  are  not  made  in 
this  country  at  all. 

Likewise  in  the  submarine  mine  service  the  systems  of 
cables,  mines  and  all  the  intricate  apparatus  for  their  con- 
trol have  to  be  provided  and  kept  ready  for  installation, 
since  it,  like  the  search-lantern  equipment,  cannot  be  picked 
up  on  short  notice.  The  brief  experience  of  the  Spanish  . 
War  showed  this  only  too  plainly,  and  the  facilities  for 
getting  this  highly  expensive  material  are  even  now  little, 
if  any,  better  than  they  were  before.  To  handle  all  this 
electrical  equipment  it  is  necessary  to  have  highly  efficient, 
trained  men  for  the  coast  fortifications,  and  one  of  the 
most  important  educational  steps  taken  in  the  service  has 
been  the  establishment  of  a  course  of  training  in  the  Coast 
Artillery  School  at  Fort  Monroe.  The  electrical  equipment 
for  the  general  defenses,  as  shown  by  the  report,  is  making 
good  progress  and  well-trained  men  are  available  for  the 
purpose  of  handling  it. 


Dielectrics  in  Alternating-Current  Fields 

It  is  coming  to  be  recognized  that  in  sending  telegraph 
messages  over  long  submarine  cable  lines  by  the  usual 
electric  signaling  process  with  direct-current  impulses  gov- 
erned by  the  dots  and  dashes  of  the  Morse  code,  the  dots 
having,  say,  plus  polarity  and  the  dashes  minus,  but  all  hav- 
ing equal  duration,  the  conditions  approximate  those  of 
low-frequency  alternating-current  operation.  Whereas, 
however,  in  simple  alternating-current  operation  the  posi- 
tive and  negative  impulses  follow  successively  with  unend- 
ing regularity,  in  the  operation  of  alphabet  signaling  any 
single  positive  impulse  is  as  likely  to  be  followed  by  a  sec- 
ond positive  impulse  as  by  a  negative  impulse.  However, 
the  conditions  may  be  regarded  as  embodying  a  righteous 
attempt  to  rise  to  the  alternating-current  sphere,  with  ever- 
apparent  fallings  away  from  grace.  The  devious  imper- 
fection of  the  alphabetical  operation,  regarded  from  the 
si ni] ilc  alternating-current  standpoint,  makes  it  necessary 
to  apply  alternating-current  theory  cautiously  to  practical 
signaling  conditions  and  to  treat  the  case  as  embodying  a 
certain  amount  of  deviation  from  the  norm,  the  extent  of 
such  deviation  being  a  matter  for  experimental  determina- 
tion. 
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The  linear  insulation  resistance  of  submarine  cables  in 
good  working  order  is  very  high.  Its  value  is  difficult  to 
measure  or  to  state  with  precision,  since  it  depends  upon 
the  duration  of  the  testing  current  and  also,  to  some  extent, 
upon  the  recent  electrical  history  of  the  dielectric.  If.  for 
example,  the  linear  insulation  resistance  of  a  submarini 
telegraph  cable  is  measured,  say,  at  the  end  of  the  second 
minute  of  direct-current  application,  it  is  likely  to  make  a 
great  difference  whether  the  cable  has  been  kept  for  a  Ion;; 
time  connected  to  ground  at  the  sending  end  before  apply- 
ing the  testing  voltage  or  whether  a  testing  voltage  of  oppo- 
site sign  lias  been  recently  applied  instead.  These  effects 
of  time  and  of  previous  history  are  commonly  included 
under  the  general  influences  of  "electrification." 

If  the  signaling  process  be  regarded,  however,  as  a  rough 
approximation  to  alternating-current  application,  then  evi- 
dently the  proper  method  of  measuring  linear  insulation  re- 
sistance or  its  reciprocal,  linear  dielectric  conductance,  is 
with  reference  to  alternating-current  standards.  It  is  found, 
in  fact,  that  when  an  alternating  emf  of  about  the  same 
frequency  as  that  of  reversal  signaling — say,  three  or  four 
cycles  per  second — is  applied  to  the  sending  end  of  a  very 
short  cable,  instead  of  a  continuous  emf,  charging  current 
enters  the  cable,  and  the  component  of  this  current  in  phase 
with  the  emf  measures  the  power  expended  in  the  dielectric. 
Part  of  this  power,  ordinarily  only  a  small  part,  is  attrib- 
utable to  leakage  conductance.  The  remainder  is  attribu- 
table to  dielectric  hysteresis.  The  leakage  power  develops 
Joulean  heat  in  the  dielectric.  The  hysteretic  power  de- 
velops hysteretic  heat  in  the  dielectric.  Since  the  two 
thermal  losses  necessarily  coalesce,  they  may  be  treated  col- 
lectively as  a  simple  leakage  conductance.  Whereas,  how- 
ever, a  pure  leakage  conductance  should  be  independent 
of  the  frequency,  dielectric  hysteretic  power  increases  di- 
rectly with  the  frequency,  like  magnetic  hysteretic  power. 
Consequently,  an  apparent  leakage  conductance  due  to 
hysteresis  increases  with  the  frequency.  Expressed  in  an- 
other way,  the  power-factor  of  a  very  short  submarine  cable 
which  has  an  alternating  emf  impressed  on  one  end  and  is 
freed  at  the  other  end  should  be  constant  at  all  frequencies 
if  the  dielectric  losses  are  hysteretic,  but  should  diminish  as 
the  frequency  increases  if  the  dielectric  losses  are  appreci- 
ably conductive  or  due  to  leakance. 

At  the  very  low  frequencies  of  long  submarine-cable  sig- 
naling, the  total  alternating  linear  leakance,  including  hys- 
teresis, is  not  of  much  importance,  if  the  cable  is  in  good 
working  order.  That  is  to  say,  the  alternating-current 
leakance  does  not  materially  affect  the  working  signaling 
speed.  But  at  telephonic  frequencies  this  leakance  is  likely 
to  have  a  serious  detrimental  effect  on  the  behavior  of  the 
cable. 

In  an  article  recently  printed  in  the  London  Electrician 
Mr.  G.  L.  Addenbrooke  discusses  some  experimental  obser- 
vations of  the  apparent  leakances  of  gutta-percha  con- 
densers at  low  frequencies.  At  any  one  temperature  these 
leakances,  when  plotted  as  ordinates  against  frequency 
abscissas,  follow  approximately  straight  lines,  in  such  a 
manner  as  to  indicate  a  fairly  constant  conductive  loss  plus 
a  fairly  large  hysteretic  term.  It  is  possible  that  in  time 
insulation   measurements  of  submarine  cables,  either  short 


or  long,  may  come  to  be  made  with  low-frequency  pure 
alternating  emf.  Simple  formulas  are  already  available 
for  separating  the  influence  of  the  copper  losses  from  the 
dielectric  losses  over  any  or  all  lengths  of  cable. 


The  Grounded  Neutral 

A  well-considered  paper  on  the  grounded  neutral  by  Mr 
J.  S.  Peck  is  referred  to  in  the  Digest  in  this  issue.  The 
author's  discussion  has  largely  to  do  with  the  matter  of 
grounding  in  the  case  of  high-voltage  transmission  cir- 
cuits. In  case  of  secondary  distribution  there  seems 
only  one  answer  to  the  grounding  question,  and  that  in 
favor  of  the  practice.  The  mere  question  of  danger  to  life 
in  a  low-tension  distributing  system  of  the  character  now 
generally  employed  is  sufficient  to  settle  this  question  once 
for  all,  any  incidental  objections  dropping  out  of  sight.  In 
high-tension  work,  however,  there  arc  other  matters  to  be 
ci  msidered. 

1  .rounding  materially  increases  the  factor  of  safety  in 
the  insulation,  and  this  result  is  extremely  desirable. 
We  do  not  think  that  the  cheapening  of  insulation 
due  to  grounding  is  an  important  matter  since  the  advan- 
tage is  better  applied  to  raising  the  factor  of  safety.  The 
greater  ease  of  protection  against  lightning  due  to  the 
cause  just  mentioned  is  an  additional  advantage  to  be 
gained,  since  lightning  is  one  of  the  few  contingencies  on 
transmission  lines  which  cannot  be  easily  guarded  against. 
When  an  equipment  is  once  arranged  for  grounded  opera- 
tion, there  seems  to  be  no  adequate  reason  for  eliminating 
the  ground  connection,  and  hence  the  objection  which  may 
possibly  be  raised,  that  trouble  may  be  encountered  on  ac- 
count of  the  inability  to  operate  advantageously  without 
ground  connection  a  system  originally  designed  for 
grounded  work,  is  not  a  matter  of  great  consequence.  A 
well-planned  transmission  line  must  maintain  its  insula- 
tion, and  it  is  certainly  an  open  question  whether  it  is  not 
better  to  have  a  grounded  line  become  inoperative  immedi- 
ately than  to  have  it  interfere  with  service  for  a  brief 
period;  the  interference  with  service  would  ordinarily  be 
of   predominating   importance. 

An  accidental  ground  on  am    phase  oi   an  underground 
supply   system   is   pretty   certain   to   lead   to   grave   trouble. 
The  main  question  is,  therefore,  whether  the  neutral  should 
be  grounded   directly   or   through   a   resistance.     In   many 
instances  it  is  desirable  to  use  such  resistance  as  to  allow 
the    circuit-breakers    to    trip    before    any    further    damage 
Can  be  done.     Practice  tends  toward  low-resistance  ground- 
ing. The  one  case  considered  by  Mr.  Peck  in  which  ground - 
ut    than    anywhere    else    is   that    of 
generators  of  moderately  high   voltage  connected   directlv 
erhead   lines.     In   this  case   the  system   may   be  oper- 
ated for  some  time  in  the  minor  grounds  on  a  single  wire 
if  the  system  is  ungrounded.     On  such  systems  the  prac- 
tical factor  of  safety  in  the  insulation  is  generally  consid- 
erably higher  than  in  the  typical  high-voltage  transmission 
system,  so  that  there  is  less  to  gain  relatively  by  limiting 
sion  between  wire  and  earth.     Mr.  Peck's  consider- 
f  the  matter  forms  a  good  summary  of  the  present 
state  of  the  situation. 
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The  News  of  the  Week 


Activities  and  Events  in  the  Electrical  Field — 
Reports  of  Meetings — Commission  Findings,  Etc. 


Western  Association  of  Electrical  Inspectors 

(By  Telegraph  ) 

The  eighth  annual  convention  of  the  Western  Associa- 
tion of  Electrical  Inspectors  opened  at  the  Planters'  Hotel, 
St.  Louis,  Mo.,  Tuesday,  Jan.  28,  for  a  three-day  session 
lasting  until  Thursday  of  this  week.  Special  cars  brought 
a  number  of  the  delegates  to  St.  Louis  from  Chicago, 
where  on  Monday  afternoon  interesting  fuse  tests  had  been 
made  at  the  Underwriters'  Laboratories. 

Vn  attendance  of  seventy  marked  the  first  day's  session 
at  St.  Louis.  In  his  opening  address  Mr.  W.  J.  Canada, 
Denver,  Col.,  retiring  president  of  the  association,  directed 
special  attention  to  the  improved  uniformity  of  inspection 
methods  now  obtaining  in  the  field,  an  improvement  which 
he  traced  largely  to  the  association's  active  work  during 
the  last  eight  years. 

Following  President  Canada,  Mr.  F.  A.  Driscoll,  of  Pass 
&  Seymour,  Chicago,  spoke  on  the  subject  of  "Electrical 
Porcelain,  Its  Manufacture  and  Uses."  Mr.  H.  B.  Gear, 
Commonwealth  Edison  Company,  Chicago,  presented  a 
paper  on  "High- Voltage  Transmission-Line  Requirements," 
and  Mr.  B.  H.  Glover,  associate  electrical  engineer  Under- 
writers' Laboratories,  Chicago,  discussed  "Electrical  Lab- 
oratory Test  Problems." 

Mr.  W.  H.  Blood,  Jr.,  Boston,  Mass.,  insurance  expert 
for  the  National  Electric  Light  Association,  was  to  have 
presented  a  paper  on  "The  660- Watt  Branch  Circuit  and 
Its  Relation  to  Mazda  Lamps,"  but  being  unable  to  attend 
he  sent  a  letter  to  the  St.  Louis  convention  in  which  he 
urged  the  adoption  of  10-amp  fuses  for  final  circuits  and 
the  granting  of  permission  to  use  household  devices  up  to 
1000  watts  on  any  socket.  For  devices  above  that  rating 
he  recommended  the  adoption  of  special  plugs.  Mr.  Blood 
also  suggested  the  advantage  of  substituting  No.  12  wire 
for  the  No.  14  ordinarily  used  for  final  circuits  in  build- 
ings. He  considered  the  limitation  of  sockets  to  twelve 
per  circuit  unnecessary  in  building  wiring  for  the  sake  of 
electrical  safety,  although  he  thought  such  a  limit  might 
prove  advisable  from  the  standpoint  of  public  danger,  since 
the  blowing  of  a  single  fuse  would  under  these  conditions 
result  in  extinguishing  a  smaller  proportion  of  the  total 
lamps  in  the  building. 

On  Tue'sday  evening  the  Jovian  Chapter  of  the  St.  Louis 
League  of  Electrical  Interests  tendered  a  very  delightful 
entertainment  to  the  visiting  inspectors. 


International  Prize  of  $100,000  Offered  for  Gaso- 
line Substitute 

At  a  recent  meeting  in  Paris,  France,  of  the  International 
Association  of  Recognized  Automobile  Clubs,  which  repre- 
sents the  whole  of  Europe  and  the  United  States,  an  inter- 
national prize  of  $100,000  was  announced  for  the  best  fuel 
other  than  gasoline  capable  of  being  used  in  an  internal- 
combustion  engine.  The  purpose  of  the  prize  offering  is  to 
interest  chemists  in  the  production  of  a  fuel  which  cannot 
be  monopolized  by  any  nation  or  combination  of  national 
interests.  Owing  to  the  increasing  price  of  gasoline,  the 
substitution  of  a  new  fuel  for  gasoline  motor  drive  has 
occupied  the   attention  of  many  in  this  country.     A   few 


tests  have  been  made  at  the  laboratory  of  the  Automobile 
Club  of  America,  but  up  to  the  present  nothing  of  a  sub- 
stantial nature  has  developed.  Evidently  there  is  a  world- 
wide demand  for  relief  from  the  present  situation,  which 
ought  to  contain  much  of  interest  for  the  electric-vehicle 
industry. 


Electrification  of  Chicago,  Milwaukee  &  Puget 
Sound  Railroad 

While  nothing  definite  has  been  decided  in  relation  to  the 
engineering  details  of  the  electrification  of  the  main  line 
of  the  Chicago,  Milwaukee  &  Puget  Sound  Railroad  be- 
tween Harlowton,  Mont.,  and  Avery,  Idaho,  it  is  said  to 
be  not  unlikely  that  2400-volt  direct-current  motors  will  be 
used  on  the  electric  locomotives,  energy  being  supplied  to 
them  by  means  of  an  overhead  system.  As  previously 
stated,  electricity  will  be  purchased  by  the  railroad  com-, 
pany  from  the  Montana  Power  Company  of  Butte,  which 
will  generate  it,  normally,  at  hydroelectric  plants.  These 
generating  stations  are,  or  will  be,  located  at  Great  Falls, 
on  the  Missouri  River;  at  three  sites  on  the  same  river  near 
Helena,  at  a  site  on  the  Madison  River,  in  the  Rocky  Moun- 
tains, and  at  Thompson  Falls,  on  Clark's  Fork.  With  a 
diversity  of  sources  and  excellent  reservoir  possibilities  in 
some  of  the  mountain  sites,  continuity  of  operation  is  antici- 
pated. 

The  energy  will  be  transmitted  at  100,000  volts  or  there- 
about and  transformed  to  a  lower  voltage  for  distribution, 
and  also  probably  changed  to  direct  current,  as  mentioned. 
The  electric  zone  of  the  railroad  embraces  439  miles  of 
single  track  with  11  or  12  miles  of  sidings.  It  embraces 
that  portion  of  the  railroad  extending  from  the  plateau  of 
eastern  Montana  over  the  passes  through  the  main  ranges 
of  the  Rocky  Mountains.  The  railroad  is  excellently  built, 
but  in  some  cases  grades  of  2  per  cent  are  encountered. 
The  electric  locomotives  will  haul  all  classes  of  traffic,  both 
freight  and  passenger.  President  A.  J.  Earling  of  the  Chi- 
cago, Milwaukee  &  St.  Paul  Railway  Company,  which  con- 
trols the  Puget  Sound  road,  is  much  interested  in  this  elec- 
trification, which  will  be  carried  out  under  the  direct  super- 
vision of  Mr.  C.  A.  Goodnow,  vice-president. 


Association  of  Corporation  Schools 

Representatives  of  a  number  of  large  manufacturing  cor- 
porations which  conduct  schools  for  training  employees  in 
the  technical  branches  of  their  work  met  at  the  New  York 
University  law  school  on  Jan.  24  and  perfected  organiza- 
tion of  the  National  Association  of  Corporation  Schools, 
whose  aim  it  will  be  to  co-ordinate  the  educational  efforts 
of  its  member  companies.  Mr.  Arthur  Williams,  general 
inspector  of  the  New  York  Edison  Company,  was  elected 
the  first  president  of  the  association,  the  vice-presidents 
chosen  being  Mr.  E.  St.  Elmo  Lewis,  of  the  Burroughs 
Adding  Machine  Company,  Detroit,  Mich.,  and  Dr.  C.  P. 
Steinmetz,  of  the  General  Electric  Company,  Schenectady, 
\T.  Y.  Mr.  Frederick  C.  Henderschott,  424  Broadway, 
New  York  City,  is  secretary.  Annual  conventions  will  be 
held  by  the  organization. 

In  the  evening  nearly  100  members  and  guests  attended 
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the  association's  first  banquet,  which  was  held  at  Del- 
monico's,  with  Mr.  Lee  Galloway  presiding  as  toastmaster. 
In  his  address  at  the  dinner  President  Arthur  Williams  re- 
ferred to  the  work  of  the  public-policy  committee  of  the 
National  Electric  Light  Association  in  bringing  about  a 
clearer  realization  of  the  justice  of  workmen's  compensa- 
tion, service  annuities  and  employees'  profit-sharing.  Dr. 
C.  P.  Steinmetz  spoke  briefly,  urging  the  need  for  the  de- 
velopment of  corporation  educational  standards  up  to  the 
degree  of  efficiency  already  attained  in  the  branches  of 
production  and  administration.  Chancellor  Elmer  E. 
Brown,  of  New  York  University,  and  Vice-President  E.  S. 
Lewis  discussed  the  aims  of  co-operative  education  and  the 
results  to  be  achieved  through  the  newly  formed  associa- 
tion. At  the  close  of  the  dinner  President  Williams  was 
the  recipient  of  a  unanimous  vote  of  recognition  and 
appreciation  of  the  valuable  and  important  work  done  by 
the  New  York  Edison  Company  in  the  organization  of  its 
employees'  schools. 


Ratification  of  Wireless-Telegraph  Treaty 

Ratifications  of  the  wireless  telegraph  treaty  signed  at 
London  July  5,  1912,  probably  will  be  exchanged  at  the 
British  capital  within  a  few  weeks  by  the  thirty-one  signa- 
tory powers.  The  Senate  ratification  of  the  treaty  a  few  days 
ago  paved  the  way  for  this  formality,  as  practically  all  the 
other  governments  are  understood  to  have  approved  the 
treaty,  which  will  become  effective  July  1,  1913.  By  this 
convention  the  important  maritime  nations  of  the  world 
have  linked  themselves  together  to  attain  the  widest  range 
of  international  usefulness  of  the  wireless  telegraph  with- 
out restriction  as  to  its  further  development.  A  full  tran- 
script of  the  London  convention  and  the  final  protocol,  to- 
gether with  an  abstract  of  the  regulations,  was  printed  in 
the  Electrical  World  for  Sept.  28,  1912. 


Tariff  Hearings  on  Schedules  B  and  C 

The  tariff  hearings  before  the  ways  and  means  commit- 
tee of  the  House  of  Representatives,  which  have  extended 
through  the  month  of  January,  have  been  marked  in  many 
cases  by  testimony  to  the  effect  that  conditions  in  various 
industries  have  materially  altered  since  the  making  of  the 
last  tariff  bill.  Representatives  of  various  industries  con- 
nected with  electrical  matters  were  heard  during  the  con- 
sideration of  Schedule  B — "Earths.  Earthenware  and  Glass- 
ware"— and  Schedule  C — "Metals  and  Manufactures  of." 

Rods  and  Wire 

Besides  altering  the  phraseology  of  the  present  act,  as  it 
applies  to  "telegraph  and  telephone  wires,  coated,  and 
cables,"  the  John  A.  Roebling  Sons  Company,  representing 
nine  wire  manufacturers,  asked  for  a  reduction  of  5  per 
cent  (from  4"  per  cent  to  35  per  cent)  cm  this  item,  in  a 
brief  filed  on  the  subject.  The  petitioners  referred  par- 
ticularly to  wire  rods,  round  iron  and  steel  wire,  tlat  wire 
and  steel  in  strips,  and  articles  manufactured  from  wire. 
High-grade  products  were  referred  to  entirely,  thus  ex- 
cluding common  or  tonnage  products,  such  as  fence  wire, 
hale  wire,  nails  and  other  run-of-mill  product.  High-grade 
products  require  more  operations,  heal  treatments,  pick- 
lings,  inspections,  etc.,  and  a  larger  proportion  of  labor. 
In  the  matter  of  machinery  about  the  same  methods  are 
employed  at  home  as  abroad,  and  these  are  comparatively 
simple. 

The  act  of  1909,  paragraph  134.  provides  duties  of  0.3 
cent  per  pound  on  all  rods  valued  at  4  cents  per  pound  or 
less  and  0.6  cent  on  rods  valued  at  more  than  4  centi 
pound;  it  further  provides  0.5  cent  per  pound  additional 
duty  on  rods  tempered  or  treated  in  any  manner,  or 
smaller  than  No.  6  wire  gage.     Objection  was  made  to  Bill 


H.  R.  18,642,  which  classifies  finished  products  with  rods 
and  lowers  the  tariff.  The  suggested  paragraph  on  rods 
was  as   follows: 

"Wire  rods,  rivet,  screw,  fence  and  other  iron  or  steel 
wire  rods,  whether  round,  oval,  flat  or  square,  or  in  any 
ether  shape,  and  nail  rods,  all  the  foregoing  in  coils  or 
otherwise,  10  per  cent  ad  valorem:  Provided,  That  all  the 
foregoing  iron  or  steel  wire  rods,  of  whatever  shape  or 
section,  which  are  cold-rolled,  or  cold-drawn,  or  cold- 
hammered,  or  polished  in  any  way  in  addition  to  the 
ordinary  process  of  hot-rolling  or  hammering,  or  that  shall 
have  been  tempered  or  treated  in  any  manner  or  partly 
manufactured,  and  all  iron  or  steel  wire  rods  smaller  than 
No.  6  wire  gage,  shall  be  classified  as  wire  and  dutiable  as 
such  under  the  provisions  of  this  act." 

The    propo  graph     in     relation     to    wire    is    next 

given  : 

"All  wires  composed  ol  it  m  steel  or  other  metal,  except 
gold  or  silver,  whether  rolled  or  drawn  through  dies  or 
rolls,  or  otherwise  produced,  whether  round  or  flat,  oval, 
square,  or  in  any  other  section  or  shape,  in  coils  or  other- 
wise, whether  in  long  or  short  lengths;  all  flat  wires,  and 
steel  in  strips,  whether  in  long  or  short  lengths,  in  coils  or 
otherwi  e,  not  thicker  than  \o.  [5  wire  gage,  and  not  ex- 
ceeding 5  inches  in  width;  all  the  foregoing  valued  at — 


pound  .lint  less 

More  tli, n    1  ■>  1  cents  per  pound  and  not 
More  than  2>,  cents  per  pound 


than  2?4  cents  per  pound     25 


"Provided,  however,  ["ha!  all  wires  composed  of  iron. 
steel  or  other  metal,  except  gold  or  silver,  covered  with 
cotton,  silk,  enamel  or  oilier  material,  o  rsei  clasps,  corset 
.ii  dress  steels;  all  iron  or  steel  flat  wire,  and  steel 
in  strips,  whether  in  long  or  short  lengths,  in  coils  or 
otherwise,  not  thicker  than  No.  15  wire  gage,  and  not 
ding  5  in.  in  width,  and  all  iron  or  steel  wire  other 
than  round,  valued  at  6  cents  or  more  per  pound;  all  round 
wire  of  iron  or  steel  in  long  or  short  lengths 
otherwise,  valued  al  8  c<  pound;  telegraph, 

telephone   and    other   wires   and   cables   con  metal 

and    rubber,    or    metal,    rubber    and    other    materials;    wire 
or  healds;   wire  rope  and  all  other  articles  manu- 
factured  wholly  or  in  chief  value  of  any  of  the   foregoing 
or  of  any  wire  or  wires  provided  for  in  thi  ph,  on 

all  the  foregoing,  35  per  cent  ad  valorem. 

ided   further.  Thai   iron  or  steel  wire  coatei 
galvanizing  or  similar  process  with  zinc,  tin  or  other 
metal,  and  not  otherwise  specially  provided   for,  shall  par. 
in  addition  to  the  rate  imposed  on  the  wire  of  which  it  is 
in   tenth  of  1  cent  per  pound;  provided  that  none 
ir  any  of  ti  !   for  in  this 

iph  sh.dl   [i,i\    more  than  35  per  cent  ad  valorem." 
Further  provisions,  not  included  above,  relao 
wire.      \  plea  was  also  made  to  maintain  the  present  duty 
of  0.2  cenl  per  pound,  in  addition  to  the  duty  on  plain  wire, 
for  speciallj    galvanized    wire,  known  as  double  or  1 
galvan 

A  synopsis  of  other  hearings  relating  to  incandescent 
lamps,  carbon,  aluminum,  bauxite,  mica  and  ferro  alloys 
will  appear  in  a  later  issue. 


Mexican  Hydroelectric  Development 

Work  on  the  hydroelectric  system  of  the  Mexican  North- 
ern Power  1  ompanj  on  thi  Conchos  River,  about  17  miles 
from   S  which  was  held  up  for  a  time 

owing  to  the  activities  of  the  rebels  in  that  section  of  the 
country,  is  again  under  way.  and  it  is  expected  that  the 
will  be  finished  about  July  1,  1913.  The  Mexican 
nadian  concern,  with  its 
principal  office  in  Montreal,  and,  in  addition  to  furnish- 
ing energy  to  a  subsidiary  company,  the   Mexican   Securi- 
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ties  Corporation,  Ltd.,  of  Halifax,  Nova  Scotia,  it  will 
build  transmission  lines  to  Chihuahua,  Parral,  Jiminez  and 
other  cities,  besides  carrying  on  a  central-station  business 
in  each  of  those  cities  on  its  own  account.  The  dam  now 
nearing  completion  at  La  Quoila  is  stated  to  be  one  of  the 
largest  masonry  structures  in  the  world.  Its  height  will  be 
261  ft.  and  its  width  at  the  crest  19  ft.,  the  width  of  the 
bottom  being  200  ft.  The  reservoir  it  will  create  will 
have  a  storage  capacity  of  about  28,000,000,000  cu.  m, 
which  will  flood  an  area  of  58  sq.  miles.  Besides  this  main 
dam  a  subsidiary  dam  2610  ft.  long  and  108  ft.  high  is  be- 
ing built  about  half  a  mile  from  the  main  dam. 

The  hydroelectric  station,  it  is  stated,  will  have  a  rating 
of  more  than  100,000  hp.  The  company  has  also  in  con- 
templation the  irrigation  of  200,000  acres  of  land  in  the 
valley  of  the  Conchos  River.  Messrs.  S.  Pearson  &  Son 
of  London,  Eng.,  are  the  contractors  for  the  enterprise. 
Mr.  P.  L.  Bloston  is  the  general  superintendent,  and  Mr. 
William  B.  Buller  is  chief  engineer  of  the  work. 


Revision  of  Standardization  A.  I.  E.  E.  Rules 

Before  a  joint  meeting  of  the  Chicago  Section  of  the 
American  Institute  of  Electrical  Engineers  and  the  Elec- 
trical Section  of  the  Western  Society  of  Engineers,  Mr.  B. 
G.  Lamme,  of  Pittsburgh,  on  Jan.  27  delivered  an  address 
on  "The  Desirability  of  Revising  the  Rating  and  Methods 
of  Testing  Electrical  Apparatus."  He  did  not  have  a 
prepared  paper,  but  spoke  extemporaneously,  with  the  aid 
of  notes.  He  devoted  himself  to  the  proposed  revision  of 
the  standardization  rules  of  the  American  Institute  of  Elec- 
trical Engineers. 

Mr.  Lamme  gave  a  brief  history  of  the  standardization 
rules,  and  said  that  the  trouble  with  them  has  been  that  they 
have  followed  practice  but  have  never  led  practice.  He 
told  of  the  work  of  the  sub-committees  of  the  Institute  on 
revision  and  ratings,  and  outlined  some  of  the  important 
changes  which  it  is  proposed  to  make  in  the  rules.  The 
sub-committees  have  found  many  defects  in  the  present  rules 
and  some  of  the  changes  offered  are  radical.  It  has  been 
proposed  to  submit  these  changes  to  the  electrical  public 
before  embodying  them  in  the  rules.  An  Institute  con- 
vention will  be  held  in  New  York  for  this  purpose  on  Feb. 
26  to  28.  (See  Electrical  World  of  Jan.  18,  page  128.)  At 
this  meeting  there  will  be  presented  some  forty  papers  re- 
lating to  the  general  subject  of  standardization.  Mr. 
Lamme  gave  a  general  forecast  of  the  report  of  the  sub- 
committee on  revision  prepared  by  Dr.  C.  P.  Steinmetz  and 
himself. 

The  speaker  said  that  there  should  be  no  standardization 
in  design.  Standardization  should  apply  to  methods  and 
practice;  it  should  give  a  definite  meaning  to  a  contract  or 
a  guarantee,  so  that  there  may  be  uniformity  throughout 
the  country.  One  thing  referred  to  was  the  rating  for 
alternating-current  generators.  It  is  the  present  practice 
to  rate  them  at  100  per  cent  power-factor.  This  is  incor- 
rect; the  power-factor  should  be  specified.  The  sub-com- 
mittees are  trying  now  to  make  rules  for  rating  that  will 
be  as  useful,  perhaps,  five  or  ten  years  hence  as  at  the 
present  time.  The  sub-committees  hope  for  a  wide  discus- 
sion of  their  work.     Constructive  criticism  is  desired. 

Temperature  and  Insulation 

Much  of  Mr.  Lamme's  address  was  devoted  to  the  sub- 
ject of  temperature  and  insulation  of  electrical  machinery. 
The  old  method  of  testing  is  held  by  the  sub-committee  on 
revision  to  be  incorrect.  Temperature  rise  in  itself  has  no 
meaning.  The  temperature  attained — the  ultimate  tempera- 
ture— is  what  is  important.  The  new  rules  make  the  ulti- 
mate temperature  the  basis  of  the  rating,  for  it  is  the  abso- 
lute temperature  that  is  liable  to  damage  the  insulation; 
the  rise  is  only  an  incident. 

The    effect    of    heat    on    insulating    material    is    largelv 


mechanical.  The  insulation  becomes  brittle  and  mechani- 
cally unfitted  for  its  purpose,  as  it  is  largely  a  separator  to 
keep  the  conductors  apart  mechanically.  Insulation  may  be 
heated  until  it  is  carbonized  and  still  retain  a  good  degree 
of  dielectric  strength,  but  its  mechanical  resistance  is  gone. 
Durability  of  insulation  is  a  function  of  the  temperature, 
but  there  is  no  such  thing  as  a  definite  life  to  insulation. 
Insulation  in  electrical  machinery  has  been  withstanding 
higher  temperatures  than  has  been  thought,  because  methods 
of  measurement  have  been  defective.  Fibrous  types  of 
insulation  will  probably  withstand  100  deg.  C.  continu- 
ously for  ten  years  or  more.  The  sub-committee  has  as- 
sumed 100  deg.  as  the  highest  temperature  that  can  be  ap- 
plied continuously  for  a  long  life.  Intermittent  applica- 
tion of  heat  to  insulation  permits  of  higher  maxima  of 
temperature  than  steady  application. 

There  is  no  direct  method  of  determining  the  ultimate 
temperature  of  the  hottest  parts  o'f  insulation  in  a  machine. 
The  speaker  described  the  commercial  method  of  partly 
measuring  and  partly  computing  this  temperature — measur- 
ing by  thermometer  and  resistance  and  computing  by  the 
laws  of  temperature  drop  in  insulation,  which  are  pretty 
definite.  In  the  conventional  methods  of  measuring  tem- 
perature the  result  attained  is  always  lower  than  the  tem- 
perature of  the  hottest  part.  It  may  be  assumed,  for  in- 
stance, that  if  the  conventional  measurement  is  90  deg. 
the  temperature  of  the  hottest  part  will  be  100  deg.  Taking 
90  deg.  as  the  conventional  limit  and  40  deg.  as  the  tem- 
perature of  the  outside  air,  a  rise  of  50  deg.  is  permitted. 
However,  if  the  customer  using  the  machine  desires  to  put 
in  a  method  of  cooling  to  run  his  generator  at,  say,  25  deg. 
C,  he  should  have  the  advantage  of  so  doing.  The  rating 
should  still  be  at  100  deg.  in  the  hottest  part  for  continu- 
out  operation,  or  90  deg.  by  conventional  measurement. 

As  to  the  temperature  of  the  "surrounding  air,"  Mr. 
Lamme  pointed  out  that  what  is  to  be  taken  into  account 
is  the  temperature  of  the  air  going  into  the  machine,  not 
generally  of  the  surrounding  air.  If  a  machine  is  in  a  pit 
or  in  an  unventilated  corner  there  is  considerable  differ- 
ence between  these  two  terms.  The  old  rules  are  defective 
in  this  respect. 

There  may  be  difficulty  in  ascertaining  the  internal  tem- 
perature of  machines.  This  is  particularly  the  case  with 
a  large  high-voltage  machine  with  a  long  core.  Here  it  is 
not  practicable  to  use  ordinary  fibrous  insulation,  and  this 
has  led  to  the  use  of  mica  insulation  on  the  buried  parts  of 
such  machines.  Mica  insulation  in  machines  will  with- 
stand 125  deg.,  conventional  measurement,  for  continuous 
operation,  as  well  as  fibrous  insulation  will  withstand  90 
deg.,  conventional  measurement  In  the  new  rules  it  is  pro- 
posed that  mica  insulation  in  machines  be  allowed  an  ulti- 
mate temperature  of  125  deg.  by  conventional  measure- 
ment. 

The  proposed  method  of  rating  will  permit  of  machines 
being  loaded  more  closely  to  their  limit  than  the  present 
rules.  In  low-voltage  machines  the  new  rating  will  be 
determined  when  the  hottest  part  is  at  100  deg.  C.  for  con- 
tinuous operation.  At  that  temperature  the  absolute  rating 
of  the  machine  will  be  determined.  There  will  be  no  "peak" 
rating  or  "full-load-for-two-hour"  rating;  simply  one  abso- 
lute rating.  Speaking  of  overload  ratings,  the  speaker  said 
that  the  idea  here  is  generally  a  fallacious  one.  The  de- 
signer of  the  machine  must  plan  for  the  peak  condition. 
There  is  no  use  in  building  a  3000-kw  machine  and  calling 
it  a  1500-kw  machine  to  get  100  per  cent  overload  for  two 
hours.  However,  momentary  peaks  do  not  affect  tempera- 
ture materially;  the  time  element  must  enter  in. 

Measurement  of  Losses  and  Efficiency 

In  relation  to  the  method  of  measuring  losses  in  elec- 
trical machinery  and  the  determination  of  efficiencies,  Mr. 
Lamme  said  that  the  input-and-output  method  is  really  not 
scientific.     It  involves  the  using  of  large  units  of  measure- 
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ment  to  determine  relatively  small  losses.  A  small  error 
in  observation  or  calculation  may  make  a  serious  difference. 
The  separate-loss  method  of  measurement  can  be  made 
more  accurate  than  the  other,  but  it  requires  a  correcting 
factor.  However  it  is  better  adapted  to  commercial  condi- 
tions. It  is  expensive  to  make  a  good  input-and-output  test 
on  a  large  unit,  and  the  results  are  not  accurate  enough  to 
be  worth  the  cost.  In  the  new  rules  the  separate-lo 
method,  with  correcting  factor,  will  be  recommended.  This 
method  is  particularly  well  adapted  to  the  testing  of  in- 
duction motors  and  rotary  converters.  It  is  also  very  well 
suited  to  the  testing  of  transformers. 

Discussion 

Mr.  W.  B.  Jackson,  Mr.  Hugh  Pattison,  Prof.  W.  C. 
Bauer,  Prof.  P.  B.  Woodworth,  Mr.  B.  H.  Glover  and  others 
took  part  in  the  discussion.  Mr.  Jackson  spoke  in  appreci- 
ative terms  of  Mr.  Lamme's  work  and  pointed  out  that  the 
proposed  rules  will  not  only  furnish  a  manual  for  testing 
but  will  have  a  deeper  object  in  pointing  out  the  most 
economical  method  of  designing  and  operating  electrical 
machinery.  He  said  the  committee  should  be  encouraged 
and  helped.  Mr.  Glover  asked  what  the  ultimate  life  of 
insulation  for  electrical  machinery  was.  Mr.  Lamme  an- 
swered that  in  machine  insulation  fibrous  and  cellulose  ma- 
terials are  in  one  class  and  mica  and  similar  materials  in 
the  other.  In  the  first  case  an  ultimate  temperature  of  100 
deg.  in  the  hottest  part  of  the  machine  would  give  a  rela- 
tively long  life,  probably  ten  or  fifteen  years.  In  the  mica 
class  it  is  not  known  how  long  the  life  would  be  with  an 
absolute  temperature  at  a  continuous  rating  of  125  deg.  or 
even  150  deg.  in  the  hottest  part.  Mica  insulation  has  been 
operated  at  these  temperatures  for  four  or  five  years  with- 
out showing  any  sign  of  trouble. 


Hydroelectric  Development  on  the  Connecticut  River 
at  Windsor  Locks,  Conn. 

The  Senate  committee  on  commerce  has  reported  favor- 
ably on  the  bill  authorizing  the  Connecticut  River  Com- 
pany to  relocate  and  construct  a  dam  across  the  Connecti- 
cut River  above  the  village  of  Windsor  Locks  in  the  State 
of  Connecticut.  The  interesting  feature  about  the  bill  is 
the  proviso  authorizing  the  Secretary  of  War  to  impose  a 
reasonable  annual  charge  to  be  paid  by  the  corporation  for 
the  privilege  granted,  these  proceeds  to  be  used  for  the 
development  of  navigation  on  the  Connecticut  River  and 
the  waters  connected  therewith.  For  years  the  federal 
government  has  been  importuned  to  improve  this  portion 
of  the  Connecticut  River  so  as  to  permit  navigation  to 
pass  around  the  rapids  which  obstruct  the  river  at  Windsor 
Locks,  but  the  board  of  engineers  to  which  the  project  has 
been  referred  has  uniformly  reported  that  the  expense  of 
such  an  undertaking  would  be  so  great  as  to  make  it  inad 
visable  for  the  federal  government  itself  to  assume  the 
burden.  Under  the  present  bill  this  burden  is  assumed  b\ 
the  private  company  which  is  to  develop  the  water-power. 

A  basis  of  agreement  has  been  reached  with  the  com- 
pany under  which  its  books,  showing  all  the  actual  expenses 
of  the  enterprise,  are  to  be  open  to  the  government  and  the 
profits  from  the  sale  of  water-power  are  to  be  carefully 
tabulated  and  accounted  for  under  standards  subject  to  th< 
approval  of  the  board  of  .engineers.  The  company  is  to 
receive  the  net  profits  derived  from  its  investment  to  an 
extent  of  8  per  cent  on  the  actual  cash  invested.  There- 
after all  further  net  profits  are  to  be  divided  between  the 
government  and  the  company.  Between  8  and  9  per  cent 
the)  arc  in  share  equally,  and  beyond  9  per  cent  the  gov- 
ernment is  to  share  in  an  increasing  ratio.  Furthermore, 
111  order  to  provide  for  a  possible  increase  in  the  profits 
of  such  business,  as  years  pass  and  water  powers  may  in- 
crease in   value,   the   Secretary   of   War  has   insisted   that 


after  thirty  years  under  the  present  arrangement  there  is 
to  be  a  readjustment  of  compensation  by  agreement  be- 
tween the  government  and  the  grantee,  and  that  thereafter 
such  readjustment  is  to  take  place  at  the  end  of  ever} 
years,  until  the  termination  of  the  permit,  the  life  of  which 
is  fifty  years  altogether. 

A  niin. 11 11  committee  report,  while  favorable  to  the 
measure,  suggests  the  elimination  of  the  federal  rental 
clause  on  the  ground  that  it  is  an  attempt,  under  the  guise 
of  regulating  commerce,  to  invade  the  settled  rights  of  the 
State  for  commercial  purposes.  This  principle,  it  asserts, 
if  established,  will  confiscate  the  natural  resources  and 
propel  States  and  of  their  citizen  riparian  owners, 

without  a  legal  right  or  a  moral  right  to  do  so.  In  the 
estimation  of  the  minority  the  adoption  of  the  principle 
will  create  a  divided  responsibility,  causing  two  sovereign 
powers  to  attempt  to  regulate  and  control  the  same  question 
at  the  same  time,  and  will  grant  to  the  Secretary  of  War 
discretionary  powers  never  contemplated  under  the  com- 
merce clause  of  the  Constitution. 


Annual  Conference  of  National  Civic  Federation 

lit  thirteenth  annual  conference  of  the  National  Civic 
Federation  was  held  at  the  Flotel  Astor,  Xew  York  City, 
Jan.  28  and  29.  The  speakers  at  the  opening  session  wen- 
Messrs.  Seth  Low,  president  of  the  federation ;  Emerson 
McMillin,  chairman  of  the  department  on  regulation  of 
interstate  and  municipal  utilities;  Alton  B.  Parker,  William 
R.  Willcox,  Public  Service  Commission,  First  District,  Xew 
York,  and  John  B.  McPherson,  secretary  of  the  Xew  Eng- 
land Civic  Federation,  who  read  a  paper  prepared  by  Mr. 
August  Belmont  on  workmen's  compensation  laws.  The 
afternoon  session  was  given  over  to  a  discussion  of  pro- 
posed  pension  laws,  a  three-cornered  debate  being  held  by 
Messrs.  F.  S.  Baldwin,  former  chairman  of  the  Massachu- 
setts State  Commission  on  Pensions.  G.  T.  Morgan,  chair- 
man of  tin    executive  committee  of  the  United  Civil  Ser- 

■  '      Annuities    \  and    \rthur   Williams,  of  the 

Xew  York  Fdison  Company. 

[n   bis  opening  address  Mr.  Low  said  that  the  present 
id  of  dealing  with  the  trust  question  is  merely  play- 
ing   with    the    situation.      He    suggested    that    there    be    a 
specific  acknowledgment  that  all  restraint  of  competition  is 
not    necessarily    restraint    of   trade,   and    favored   a   federal 
for  state-created  corporations,  because  that  is  the 
path  of  least   resistance  and  because  if  it  be  successful   it 
involves    the    least    radical    departure    from    what    already 
exists.      To    an    interstate    trade    commission    such    as    he 
lit  should  In-  established  Mr.   I  :  not  give  at 

first  authority  to  fix  prices.  The  commission  would  have 
power  to  decide  what  was  legal  under  the  Sherman  act. 
He  argued  that  if  the  details   were  criticised  by  the 

could  be  made  to 
sion's  objections. 

Mr.   Emerson   McMillin  in  bis  report  said  that  the  prin- 
ciple of  public   regulatii  public  undertaking 
firmly    established    in    this    country.      The    Massach 
Board  1                              ric  1  ight  (  ommissii  ners  ant< 
the   In                   1                              amission    and    is    now 
thirty    years   old 

of    the 
Fort)   eight  states  0f  >  tO-da>    have  commissi-1 

ope    kind    or    another    1  entral    supervision 

railroads  or  local   public  utilitii  - 

The  old   idea   that  the  purveyor  of  transportation,  gas. 
water,   electricity   and   other   public   services   unci        IW 
conditions  in   a   private   bus 

the  same  rules  of  bargain  and  sale  as  the  dry  goods  mer- 
chant, the  butcher  or  the  manufacturer,  no  longer  prevails. 
Competition,  relied  upon  in  the  earlier  days  to  protect  sup- 
interests,  lias  failed:  competition  in  a  public 
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service  business  is  war.  The  furnishing  of  a  transporta- 
tion, gas.  water,  electric,  telephone  or  other  public  service 
is,  and  should  be,  he  said,  naturally  a  monopoly.  Unregu- 
lated monopoly  in  any  field  of  endeavor  is  abhorrent  to 
Anglo-Saxon  people.  While  regulation  of  public  utilities 
must  be  based  on  full  recognition  of  the  monopolistic  char- 
acter of  the  business,  it  is  also  true  that  recognition  of 
monopoly  invites  public  regulation  or  public  ownership  and 
operation.  The  department  believes  that  not  only  public 
regulation  is  preferable  to  public  ownership  and  opera- 
tion, but  that  public  ownership  and  operation  may 
be  deferred  only  by  reasonable  public  regulation.  The 
state  owes  it  to  its  quasi-public  agencies  performing 
the  transportation,  gas,  water,  electric,  telephone  and 
other  public  services  no  less  than  to  the  public  itself  to 
free  public  utilities  from  the  baneful  influence  of  local 
politics.  The  state  must  see  to  it  that  the  common-law 
rule  of  reasonableness  and  non-discrimination  is  applied 
fully  and  in  all  respects  fairly  to  these  industries.  The 
efforts  of  the  department  have  been  directed  to  the  drafting 
of  a  sample  bill,  which  is  now  nearing  completion,  and  will 
be  available  as  a  sample  for  use  in  all  states  in  the  country 
which  have  not  as  yet  legislated  on  the  subject  and  in  other 
states  which  are  proposing  to  revise  existing  legislation. 

Public  Service  Commissioner  Willcox's  report  on  wel- 
fare work  was  read  by  the  secretary  of  the  welfare  depart- 
ment of  the  federation.  As  signs  of  the  advancement  of 
welfare  work,  Mr.  Willcox's  paper  pointed  to  the  better 
sanitary  conditions  in  manv  factories,  particularly  as 
regards  medical  inspection  to  ascertain  tuberculosis ;  a  gen- 
erous introduction  all  over  the  United  States  of  play- 
grounds, and  the  introduction  by  many  firms  of  life-insur- 
ance funds  for  their  employees.  Efforts  are  under  way, 
Mr.  Willcox  reported,  to  obtain  a  higher  minimum  wage 
for  department  store  employees. 

The  discussions  on  Jan.  29  were  devoted  to  the  federa- 
tion'-, proposed  amendments  to  the  Erdman  railway  con- 
ciliation act  and  upon  a  proposed  model  state  mediation 
act.  This  discussion  was  led  by  Messrs.  Marcus  M.  Marks, 
Samuel  Gompers,  Labor  Commissioner  Charles  P.  Neill, 
James  M.  Lynch,  State  Commissioner  William  G.  Rogers, 
\Y.  G.  Lee  and  W.  Z.  Ripley.  Mr.  William  Jay  Schieffelin 
discussed  the  protocol  in  the  local  garment  trades  at  the 
afternoon  session.  There  were  also  a  debate  on  "The  Prac- 
ticability and  Desirability  of  Minimum  Wage  Required  by 
Law,"  and  a  paper  by  Mr.  Ralph  M.  Easley  on  "Industrial 
and  Civic  Progress  in  the  U  lited  States." 


Society  of  Heating  and  Ventilating  Engineers 

The  annual  meeting  of  the  American  Society  of  Heating 
and  Ventilating  Engineers  was  held  in  New  York  City 
Jan.  21,  22  and  23,  with  Mr.  John  F.  Hale,  of  Camden, 
N.  J.,  first  vice-president,  occupying  the  chair  in  the  ab- 
sence of  President  John  R.  Allen,  of  Ann  Arbor,  Mich., 
who  is  in  Turkey.  President  Allen  nevertheless  forwarded 
his  presidential  address,  which  discussed  "Development  and 
Present  Problems  of  Heating  and  Ventilation."  Reports 
by  Secretary  W.  W.  Macon,  New  York,  and  Treasurer  J.  A. 
Donnelly.  New  Y'ork,  showed  the  flourishing  condition  of 
the  society,  with  $1,041  cash  on  hand,  and  a  membership 
of  449,  an  increase  of  twenty-four  over  last  year. 

After  hearing  from  various  state  chapters,  the  report  of 
the  committee  on  compulsory  legislation  was  read.  Prof. 
J.  D.  Hoffman,  University  of  Nebraska,  Lincoln,  is  chair- 
man of  tl  ;  s  committee,  which  comprises  twenty-one  mem- 
bers. T'  ideal  law  outlined  in  the  report  is  designed  for 
the  guidai.je  of  state  legislators  and  provides  for  proper 
heating  and  ventilation  of  all  buildings  of  a  public  nature 
(whether  publicly  or  privately  owned),  containing  rooms 
used  as  meeting  places,  study  rooms,  rest  rooms,  sick  rooms 
or  wards,  laboratories,  workshops,   cloak   rooms,   etc. 


The  proposed  law  would  require  65  deg.  to  70  deg.  Fahr. 
in  offices,  assembly  halls,  recitation  and  sick  rooms,  60  deg. 
to  65  deg.  in  gymnasiums  and  60  deg.  to  70  deg.  in  corri- 
dors, workrooms,  toilets,  etc. ;  more  than  5  deg.  variation 
being  in  no  case  permitted.  Where  dust  or  other  matter 
is  likely  to  render  the  ventilating  air  impure  filters  or  wash- 
ers must  be  installed.  Mechanical  ventilation  plants  must 
also  provide  means  for  holding  the  humidity  between  50 
per  cent  and  70  per  cent.  Ventilation  requirements  given 
are  as  follows :  In  general,  at  least  200  cu.  ft.  of  air 
space,  or  15  sq.  ft.  of  floor  area,  for  each  person.  For 
sick  rooms,  contagious  diseases,  3600  cu.  ft.  air  per  hour 
per  person ;  non-contagious,  2500  cu.  ft.  Auditoriums, 
schools,  etc.,  1800  cu.  ft.  For  each  cubic  foot  of  gas  burned 
1000  cu.  ft.  air  per  hour  per  person.  Rooms  not  meeting 
the  general  minimum  requirements,  and  having  a  window 
area  less  than  one-eighth  their  floor   space,   must  be   ar- 

REQUIREMENTS    IN    MOTION-PICTURE-THEATER  VENTILATION. 


Exhaust  ventilation,  cubic  feet  per  minut 
Metal-screened  inlet  openings,  with  fus 

ible-link  dampers,  area,  square  inches 
Fireproof    flue    from    booth,    discharging 

outside,  area,  square  inches 


210 
120 


120 
240 
144 


tificially  ventilated  during  occupancy.  Air  velocities  em- 
ployed must  not  exceed  400  ft.  per  minute  at  registers,  700 
ft.  in  vertical  ducts  or  400  ft.  in  mechanical  air  washers. 

A  paper  by  Mr.  E.  Beery,  Rockford,  111.,  described  the 
use  of  downward  ventilation  in  a  local  school  building. 
"Improved  Air  Conditions  in  a  Boston  Residence"  was  the 
title  of  a  paper  read  by  Mr.  Frank  Irving  Cooper  in  which 
he  described  an  installation  employing  electric  radiators, 
humidifying,  air-washing  and  ozonizing  apparatus.  The 
author,  as  chairman  of  the  committee  on  schoolroom  venti- 
lation, also  presented  that  committee's  report. 

On  Wednesday  morning  Mr.  Frank  Busey  read  a  paper, 
"Design  of  Indirect  Heating  Systems  with  Respect  to 
Maximum  Economy  and  Operation,"  prepared  jointly  with 
Mr.  W.  H.  Carrier.  Dr.  M.  W.  Franklin,  Schenectady, 
N.  Y.,  next  discussed  applications  of  ozone  for  ventilation, 
deodorizing,  water  purification,  etc. 

The  report  of  the  committee  on  ventilation  of  motion- 
picture  theaters  was  presented  by  its  chairman,  Mr.  F.  T. 
Chapman.  The  legislation  recommended  imposes  a  mini- 
mum of  4.33  sq.  ft.  seating  area  per  occupant,  exclusive  of 
aisles ;  80  cu.  ft.  of  air  space  per  occupant ;  air  supply  of 
15  cu.  ft.  per  minute  per  occupant,  and  a  temperature  of 
62  deg.  to  70  deg.  Fahr.  at  the  breathing  line,  the  persons 
being  seated.  Inclosures  for  the  projecting  apparatus  must 
fulfil  special  requirements,  depending  on  the  number  of 
machines   used,   as  shown   in  the   accompanying  table. 

Mr.  Frank  K.  Chew,  New  York,  presented  his  paper,  "An 
Analysis  of  a  Combination  Heating  System  for  a  Resi- 
dence," on  Thursday  morning.  The  afternoon  session  was 
given  over  to  a  discussion  of  the  report  of  the  committee 
on  legislation,  its  draft  being  returned  with  suggested 
changes.  Mr.  J.  A.  Donnelly,  New  York,  also  supplemented 
the  report  of  the  committee  on  tests. 

At  the  Tuesday  evening  session  the  election  of  officers 
was  announced  as  follows:  President,  Mr.  John  F.  Hale, 
Camden,  N.  J.;  vice-presidents,  Mr.  E.  F.  Capron,  Chicago, 
111.,  and  Mr.  A.  B.  Franklin,  New  York ;  treasurer,  Mr.  J. 
A.  Donnelly,  New  York ;  managers,  Messrs.  F.  T.  Chap- 
man, Ralph  Collamore,  D.  D.  Kimball,  W.  W.  Macon,  J.  M. 
Stannard,  Theodore  Weinshank,  John  R.  Allen  and  R.  P. 
Bolton.  The  annual  banquet  was  held  Wednesday  evening 
at  the  Hotel  Martinique.  Among  the  speakers  were  Mrs. 
Florence  Kclley,  secretary  of  the  National  Consumers' 
League,  and  Mr.  John  Martin,  of  the  New  York  Board  of 
Education. 
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Ferranti  on   Prime  Movers 

The  linos  along  which  the  prime  movers  of  the  future 
are  likely  to  develop  were  discussed  by  Mr.  S.  Z.  di  Fer- 
ranti, the  distinguished  English  central-station  engineer  and 
inventor,  in  his  James  Watt  anniversary  lecture,  delivered 
at  Greenock,  a  suburb  of  Glasgow,  Scotland,  Jan.  16.  Re- 
ferring to  the  Diesel  or  heavy-oil  engine,  the  speaker 
expressed  the  opinion  that  for  large  powers  this  is  the 
wrong  principle  to  employ,  insisting  that  any  reciprocating 
machine  is  probably  only  a  makeshift  pending  the  solution 
of  the  problem  by  a  rotary  engine.  Mr.  Ferranti  also  gave 
an  account  of  his  new  high-temperature  re-superheating 
turbine  and  dealt  with  the  fuel  problem  of  the  British  Navy 
as  a  matter  of  national  domestic  economy. 

Sebastian  Ziani  di  Ferranti,  twice  honored  with  the 
presidency  of  the  Institution  of  Electrical  Engineers  of 
Great  Britain,  is  well  known  as  one  of  the  great  pioneers 
in  the  development  of  the  electrical  industry.  He  was  the 
first  to  advocate  the  central-station  idea  in  Great  Britain, 
using  high-tension  transmission  and  distribution,  and  in 
1889  built  a  10.000-hp,  10,000-volt  alternator  which  gave 
satisfactory  service  in  the  Deptford  station,  London.  This 
installation  employed  10,000-volt  underground  cables  with 
concentric  conductors,  the  outer  being  grounded.  Mr. 
Ferranti  is  a  director  in  the  firm  of  Ferranti,  Ltd.,  Hollin- 
wood,  Lancashire,  and  had  recently  accorded  to  him  one 
of  the  few  honorary  memberships  ever  granted  by  the 
American   Institute   of   Electrical   Engineers. 

After  tracing  the  development  of  the  steam  engine  from 
the  days-  of  James  Watt  and  his  patron,  .Matthew  Bolton 
up  to  the  invention  of  the  steam  turbine  by  Sir  Charles 
Parsons,  the  speaker  referred  to  the  principles  involved 
in  the  operation  of  internal-combustion  engines.  Practically 
all  of  the  power  of  steam  is  available  for  useful  work,  for 
the  power  required  to  pump  water  into  the  boiler,  the 
"negative  work"  of  the  cycle,  is  small.  Explosive-mixture 
engines,  in  which  the  charge  is  compressed  before  being 
fired,  belong,  however,  to  the  class  ol  prime  movers  with 
"high  negative  work,"  since  the  engine  friction  and  the 
work  of  compression  must  be  subtracted  from  the  energy 
of  the  explosion.  These  negative  quantities  are  very 
serious  and  would  render  this  class  of  motor  useless  \\  ere 
it  not  for  high  mechanical  efficiency.  In  the  gas  engine 
the  negative  work  is  high  but  not  so  high  as  to  form  a 
serious  difficulty.  In  the  more  economical  Diesel  engine, 
in  which  very  high  pressures  are  used  to  get  a  temperature 
high  enough  to  burn  the  oil  as  sprayed  into  the  cylinder  and 
give  large  expansion,  the  negative  work  is  more  serious. 

Had  the  engines  of  high  negative  work  been  invented 
in  the  days  of  James  Watt  they  could  never  have  been 
made  workable,  for  the  materials  available  at  the  time 
would  not  have  stood  the  temperature,  and  mechanical 
knowledge  and  construction  were  not  sufficiently  advanced 
for  that  high  degree  of  mechanical  efficiency  necessary 
with  engines  of  this  class. 

At  the  present  time  the  internal-combustion  engine  and 
the  steam  turbine  are  competing  for  premier  place  in 
furnishing  the  world's  power.  The  turbine,  though  less 
economical  in  actual  fuel  consumption,  has  many  great 
advantages  and  for  large  powers  is  to-day  practically  un- 
assailable. For  small  powers  the  turbine  is  naturally 
uneconomical. 

From  a  careful  and  dispassionate  consideration  of  the 
subject,  said  the  speaker,  it  seems,  according  to  present 
knowledge,  to  be  clear  that  for  small  power--  the  internal- 
combustion  reciprocating  engine  is  in  every  way  the  best. 
At  the  other  end  of  the  scale  the  turbine  is  the  only  means 
of  filling  our  requirements  to-day.  Between  these  two 
extremes  there  is  a  doubtful  dividing  line  where  either 
form  of  engine  may  best  serve  the  purpose  according  to 
the  conditions  of   the   particular   case. 

As  the  turbine  gets  bigger  it  becomes  easier  to  construct 
and  is  also  more  economical.       \s  the  gas  or  oil  engine  gets 


:  the  natural  difficulties  increase.  On  the  other  hand, 
as  the  turbine  is  reduced  in  power  its  economy  falls  off 
badly  and  it  is  difficult  to  make  of  a  satisfactory  design 
I  In  internal-combustion  engine,  however,  becomes  a  most 
satisfactory  atid  economical  machine  in  small  sizes,  as 
witness  the  thousands  of  gas  engines  in  use  all  over  the 
world  and  the  beautiful  engines  working  on  the  Diesel 
cycle  which  are  small  enough  to  avoid  water-cooling  of  the 
pistons. 

I  his  division  of  the  means  of  power  production  by  large 
and  small  units  between  the  rotary  and  reciprocating  ma- 
chine, according  to  Mr.  Ferranti,  seems  to  be  almost  a 
natural  law.  and  those  who  seek  to  evadi  11  must  either 
invent  some  new  principle  or  court  endless  troul 
and    failure.      To-day,   with   a    complete   disregard    of    th« 

above    principles,    the    advocates    of    the    Diesel    engine    tor 
marine  propulsion  are  spending  vas(   sums  ol   mone)    0 

development,    but    even    this    usually    all-powerful    force,    lie 

insisted    maj   nol   pri    ■    enough  to  make  a  wrong  principle 
right.      lew    people,    indeed,    have   any   conception    of   the 

failures    and    breakdowns    which    have    occurred    and    which 
are    repeatedly    occurring    with    the    big    experimental    en- 
1l1.1t  have  been  constructed. 

Referring  to  his  own  interest  in  prime-mover  develop- 
ment and  his  work  on  the  rotary-turbine  principle,  Mr.  Fer- 
ranti pointed  out  that  it  is,  of  course,  well  known  that  the 
higher  the  temperature  of  the  working  thud  the  higher  the 
economy  that  can  be  obtained.  High  temperatures  have, 
however,  proved  very  difficult  to  work  with,  as  is  in- 
stanced by  the  low  working  temperatures  of  marine  tur- 
bines, Seeing,  however,  that  the  difficulties  were  me- 
chanical and  that  great  advantage  could  be  derived  if  these 
troubles  were  overcome,  the  author  commenced  experi- 
menting some  years  ago,  and  now.  after  many  failures 
and  the  expenditure  of  much  money  and  time,  has  pro- 
duced a  turbine  which,  at  the  highest  temperatures  and 
with  great  and  rapid  variations  of  temperature,  he  feels 
is  quite  free  from  mechanical  troubles,  [m  1 
that  this  turbine  is  perhaps  the  strongest  from  a  mechanical 
point  of  view  that  ha-  yet  been  produced.  Moreover, 
trarv  to  what  might  have  been  expected  with  a  high- 
temperature  machine,  it  runs  with  certainty  with  a  blade- 
end  clearance  so  small  as  to  be  almost  negligible  in  point 
■  ikage  loss      Fear  itj    of  stripping  appears 

also  to  have  been  effectively  removed. 

In  this  turbine  the  steam  is  superheated  initially,  and 
then    after    tile    first    expansion    and    while    still    - 

it  is  re  superheated  before  it  does  its  work  in  the  second 
statue  of  the  turbine.    After  this  it  is  exhausted  in  a  super- 

f  condition  through   a  regenerator   to 
The  whole  of  the  blading   is  electrically  welded,  avoiding 
strains  due   to   calking   at    the   high   temperaturi 
and  aNo    1,1 ,    [1  iosening  due  10  the 
ing    is    of   mild    steel    with   a   thin    1 
nickel    electricall)     welded    onto    the    surface         ["he    I 
is  most  accurately   finished  to  shape  by   a  proo 

p  pressing  under  very  heavy  pressure  and  is  « 
isition  with  accuracy  by  an  automatic  machine, 

irtunity  for  realizii  Al- 

though the  turbine  is  of  the  reaction  type,  no  balance  dummy 
is  used.     II"  e'ol  d  is  taken  on 

on  ;  1  acted  thrust,  thus  saving  steam  leak 
I  iie     steam     is    worked     as     a     gas     at     high     temperature 

bout  the  turbine,  and  tl  5  m,_ 

provements  above  referi  good  results. 

A  5000-hp  machine,  after  prolonged  operation,  has.  when 
tested  at  a  load  of  two-thirds  lull  rating,  given  a  shaft-hp 
on   7  lb.   oi   steam.      Supplied   by   an   oil-fit  iper- 

heater  system  of  85  per  cent  efficiency  (already  exceeded  in 

LCtice),  the  turbine  would  therefore 
sume  les  25  lb.  of  oil  per  shaft-hp. 

m  many  tests  already   made  it  appears  that  when  the 
turbine   is   run    at    full    load   under   favorable   conditions    it 
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will  take  less  than  6  lb.  of  steam  per  shaft-hp,  and  that  the 
system  under  the  conditions  named  will  have  a  thermal 
efficiency  of  over  24  per  cent,  corresponding  to  an  oil  con- 
sumption of  about  0.55  lb.  of  oil  per  shaft-hp.  Tests  are 
now  being  carried  on,  although  the  turbine  is  run  continu- 
ously in  supplying  power  to  large  works.  With  a  constantly 
varying  load,  according  to  Mr.  Ferranti,  this  system  when 
applied  on  a  large  scale  will  be  capable  of  giving  an  over- 
all thermal  efficiency  of  29  per  cent. 

When  the  advantages  of  the  turbine  system  in  the  way 
of  lightness,  simplicity  and  certainty  are  borne  in  mind,  and 
when  they  are  compared  with  what  is  known  of  the  compli- 
cated reciprocating  oil  engines  now  being  introduced  for 
marine  purposes,  the  possibilities  of  the  new  system  of  high- 
temperature  gas-steam  turbine  become  of  great  interest. 
With  the  h;gh-temperature  steam  turbine  of  large  size  gen- 
erating electricity  to  supply  power  for  all  purposes  on  land, 
one  gains  the  advantage  of  a  machine  of  the  highest  effi- 
ciency which  is  not  limited  to  oil  for  its  fuel.  It  is  probable 
that  as  improvements  are  made  the  whole  of  the  coal  used 
for  firing  these  large  units  will  be  gasified  and  the  by- 
products recovered.  When  this  result  is  brought  about  we 
shall  have  not  only  an  ample  and  cheap  supply  of  fertilizer 
for  the  land,  but  also  a  great  quantity  of  tar  oils  for  naval 
purposes  and  an  ample  supply  of  benzol  for  small-motor 
requirements.  This,  the  author  feels,  is  the  solution  of  the 
fuel  problem  for  these  motors  rather  than  the  production 
of  alcohol  on  a  large  scale  from  the  land,  as  has  lately  been 
advocated. 

The  electric  motor  which  gives  its  output  in  rotary  form 
.mil  which  is  supplied  with  energy  from  very  large  stations 
is  displacing  all  forms  of  small  engine.  It  is  therefore  prob- 
able that  in  the  future  small  prime  movers  will  be  required 
only  to  propel  cars  and  boats,  and  that  all  stationary  motors 
will  be  electric.  The  electric  motor  with  its  one  running 
part  so  easily  and  conveniently  applied  to  all  purposes  is  a 
good  illustration  of  the  desirability  and  even  the  necessity 
of  the  rotary  principle  of  engine.  Reciprocating  forms  of 
engine  will  no  doubt  be  used  for  a  long  time,  but  they  can 
only  be  regarded  as  makeshifts,  and  so  soon  as  an  equally 
efficient  machine  for  any  particular  purpose  is  developed  it 
must  surely  displace  the  reciprocating  motor.  It  is  diffi- 
cult to  predict  the  form  of  the  prime  mover  of  the  future, 
but  in  search  of  the  highest  economy  and  with  the  limita- 
tions of  temperature  imposed  by  known  materials,  one  is 
inclined  to  look  to  electricity,  converting  the  energy  of  the 
fuel  at  low  temperatures  and  giving  its  power  in  rotary 
form,  as  the  most  likely  eventual  solution. 


Merz  Meter  Patent  Upheld  by  Court  Decision 

Judge  Day,  of  the  United  States  District  Court  for  the 
Northern  District  of  Ohio  (Eastern  Division),  handed  down 
a  decision  on  Jan.  15  in  the  case  of  the  Minerallac  Electric 
Company  of  Chicago,  complainant,  against  the  Cleveland 
Electric  Illuminating  Company  and  Mathias  E.  Turner,  de- 
fendants. The  suit  was  brought  for  alleged  infringement 
of  the  first  four  claims  of  the  Merz  patent.  No.  722,030, 
assigned  by  the  patentee  to  the  complainant.  The  patent 
in  suit  is  designed  to  provide  for  an  instrument  which  will 
not  only  integrate  and  register  the  entire  amount  of  enefgy 
used  by  a  consumer  of  electricity  during  the  entire  period 
charged  for,  as  one  month,  but  which  will  also  integrate 
and  register  the  maximum  amount  of  energy  consumed  in 
a  definite  shorter  interval  of  time,  which  should  be  one 
of  a  certain  number  of  equal  intervals  of  time  into  which 
the  long  or  charged-for  interval  is  divided.  The  court  says 
that  it  appears  plainly  from  the  record  that  if  the  first  four 
claims  of  the  Merz  patent  are  held  to  be  valid,  the  de- 
fendants' device  is  an  infringement. 

In  his  opinion  the  judge  gives  an  interesting  history  of 
the   development   of   that   class   of   meters   which    not    only 


integrate  and  register  the  entire  amount  of  energy  used  by 
a  consumer  during  the  time  charged  for,  but  also  integrate 
and  register  the  maximum  amount  of  energy  consumed  in  a 
definite,  shorter  interval  of  time.  The  Merz  instrument  is 
then  described,  and  the  court  finds  that  the  defendants' 
structure  and  the'  complainant's  structure  are  alike  in  their 
mode  of  operation  and  their  result.  Brown  &  Williams,  of 
Chicago,  were  the  attorneys  for  the  complainant,  and  Hull 
&  Smith,  of  Cleveland,  and  Howson  &  Howson,  of  New 
York,  were  the  attorneys  for  the  defendants. 


Annual  Meeting  of  American  Museum  of  Safety 

On  Jan.  23  the  American  Museum  of  Safety  held  its 
annual  meeting  in  the  Engineering  Societies  Building,  New 
York.  In  opening  the  meeting  President  Arthur  Williams 
read  several  communications,  including  one  from  Dr.  Rathe- 
nau,  of  Berlin,  expressing  appreciation  of  Edison's  services 
to  humanity;  an  announcement  of  the  new  E.  H.  Harriman 
memorial  gold  medal,  offered  annually  by  Mrs.  Mary  W. 
Harriman  through  the  Museum  of  Safety  to  the  American 
steam  railway  making  the  best  record  in  accident  preven- 
tion and  industrial  hygiene,  and  a  message  from  the  direc- 
tor of  the  Museum  of  Social  Service,  of  Budapest,  con- 
gratulating the  American  Museum  on  its  work. 

President  Williams  then  delivered  the  annual  address, 
describing  the  field  and  the  activities  of  the  Museum,  which 
was  organized  in  1908  and  incorporated  in  191 1.  He  dwelt 
at  length  on  the  needs  of  the  Museum,  both  in  financial 
support  and  in  respect  to  larger  quarters  than  those  at  pres- 
ent occupied  in  the  Engineering  Societies  Building. 

Mr.  Andrew  Carnegie  was  then  presented  and  spoke 
briefly  of  his  personal  pleasure  over  the  work  being  done 
in  promoting  industrial  safety.  He  was  profoundly  im- 
pressed, he  said,  with  Mr.  Williams'  facts  and  statistics  and 
voiced  his  belief  that  the  general  progress  of  humanity  is 
improved,  as  evidenced,  among  other  things,  by  the  work 
of  the  Museum. 

Mr.  T.  C.  Martin,  chairman  of  the  executive  committee, 
made  a  stirring  appeal  for  support  of  the  cause,  emphasiz- 
ing the  great  need  for  much  larger  and  more  pretentious 
quarters  and  additional  funds  to  widen  the  scope  of  the 
work.    The  annual  budget  last  year  was  about  $25,000. 

Dr.  N.  E.  Ditman  then  spoke  briefly  on  occupational 
disease  and  hygiene.  Other  speakers  were  Dr.  G.  F.  Kuntz, 
chairman  of  the  plan  and  scope  committee,  and  Mr.  A.  A. 
Anderson,  chairman  of  the  educational  committee. 

The  award  of  medals  was  made  by  Prof.  F.  R.  Hutton, 
who  spoke  briefly  of  the  achievements  of  each  of  the  four 
recipients.  The  Scientific  American  medal  was  awarded 
to  the  Draeger  Oxygen  Apparatus  Company  for  the  pul- 
motor,  as  an  agency  for  saving  life  which  without  it  would 
be  forfeited.  The  recipient  was  Mr.  F.  F.  Morris,  presi- 
dent of  the  company.  The  Travelers'  Insurance  medal  was 
awarded  to  the  New  York  Edison  Company  for  persistent 
effort  and  success  in  minimizing  the  dangers  of  employ- 
ment in  electric  generating  plants  and  distribution  systems. 
Mr.  John  W.  Lieb,  vice-president  and  general  manager,  re- 
ceived the  medal  in  behalf  of  his  company.  The  Louis 
Livingston  Seaman  medal  was  awarded  to  the  National 
Cash  Register  Company  for  achievement  and  success  in 
securing  factory  hygiene  and  sanitation.  The  Rathenau 
medal  was  awarded  to  Mr.  Thomas  A.  Edison  for  achieve- 
ment in  electrical  devices  to  make  safe  the  lives  of  workers 
in  atmospheres  charged  with  combustible  or  deadly  gas. 
On  account  of  Mr.  Edison's  unavoidable  absence  the  medal 
was  received  by  Mrs.  Edison,  who  was  greeted  with  pro- 
longed applause.  The  Edison  electric  safety  lamp,  pri- 
marily for  miners'  use,  which  was  the  specific  achievement 
for  which  the  medal  was  bestowed,  was  described  in  our 
issue  of  last  week. 

The  meeting  closed  with  an  interesting  illustrated  lecture 
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by  Dr.  W.  H.  Tolman,  director  of  the  Museum,  on  safety 
devices  and  appliances  now  in  actual  use  in  various  indus- 
trial plants.  Two  days  after  the  meeting  announcement 
was  made  public  that  Mr.  Carnegie  had  given  the  Museum 
the  sum  of  $5,000  to  carry  on  its  work. 


Control  and  Regulation  of  Niagara  River 

Hearings  were  held  on  Jan.  22  and  23  before  the  House 
t  committee  on  foreign  affairs  on  the  new  bill  controlling  the 
diversion  of  water  on  the  American  side  of  the  Niagara 
River  and  the  importation  of  electricity  from  Canada.  The 
Burton  act  expires  by  limitation  on  March  4,  and  a  fight  is 
in  progress  to  take  from  the  federal  government  the  control 
of  the  diversion  of  water  in  navigable  rivers  and,  in  the 
Niagara  Falls  case,  invest  it  in  the  State  of  New  York. 
The  Secretary  of  War  has  appointed  a  board  to  report  upon 
the  problem  of  diversion  of  water  from  Niagara  Falls,  con- 
sisting of  Lieutenant-Colonel  Mason  M.  Patrick,  Colonel 
Francis  J.  Kernan  and  Major  Charles  Keller. 

The  treaty  between  Great  Britain  and  the  United  States 
authorizes  the  United  States  to  permit  the  diversion  of  not 
more  than  20,000  cu.  ft.  of  water  per  second,  while  the 
Canadian  government  is  empowered  to  authorize  the  diver- 
sion of  not  more  than  36,000  cu.  ft.  per  second.  At  present 
the  diversion  on  the  American  side  of  the  Niagara  River 
aggregates  15,600  cu.  ft.  per  second.  The  bill  now  before 
Congress  does  not  permit  the  diversion  of  any  more  than 
that  amount,  and  whereas  the  Burton  act  permitted  the  im- 
portation of  a  maximum  of  350,000  hp  from  Canada,  the 
present  bill  limits  the  amount  to  200,000  hp.  It  also  makes 
it  obligatory  for  the  generating  companies  to  utilize  the 
water  at  its  maximum  efficiency  and  stipulates  that  the 
companies  receiving  permits  for  the  transmission  or  de- 
livery of  electrical  energy  shall  be  regulated  as  to  rates,  etc., 
by  the  Public  Service  Commission  of  the  State,  or  where 
such  a  commission  is  lacking  by  the  Governor  of  the  State. 

At  the  hearing  on  Jan.  22  the  State  of  New  York  through 
its  Attorney-General  claimed  that,  after  the  government 
has  decided  how  much  water  may  be  diverted  from  the 
Niagara  River,  it  is  entitled  to  control  the  diversion  of  the 
water  and  to  decide  the  parties  to  whom  it  shall  go.  It 
was  contended  that  while  the  federal  government  has  a 
right  to  determine  the  quantity  of  water  that  may  be  di- 
verted from  a  boundary  stream  in  the  exercise  of  its  con- 
stitutional rights  to  control  navigation,  that  power  is  exer- 
cised pursuant  to  that  constitutional  right  only  for  the  pur- 
pose of  regulating  and  controlling  navigation  and  for  no 
other.  Moreover,  it  was  asserted  by  the  State  of  New  York 
that  the  federal  government  has  no  right  to  say  how  much 
power  shall  come  into  the  State  of  New  York  from  Canada 
or  what  shall  be  done  with  it.  any  more  than  it  has  the  right 
to  say  how  many  bushels  of  wheat  shall  come  in  from 
Canada  or  to  regulate  the  price  or  amount  of  imports. 

The  junior  Senator  from  New  York  said  that  the  State 
it',  its  sovereign  capacity  remains  the  owner  of  all  ii -^  prop- 
erty, subject  only  to  the  exercise  of  all  of  those  rights  or 
provisions  which  the  State  voluntarily  transfers  to  tin'  fed- 
eral government,  such  as,  for  instance,  to  promote  naviga- 
tion, make  treaties  and  provide  for  the  common  defence 
The  president  of  the  New  York  State  Conservation  Com- 
mission expressed  opposition  to  any  legislation  which  will 
permit  the  existing  geneiating  companies  to  yet  an\  ad 
ditional  water  from  Niagara  Falls.  He  said  that  the 
present  policy  of  the  State  is  to  utilize  all  the  undeveloped 
water-powers  for  the  benefit  of  the  people  generally,  and 
to  utilize  whatever  water  is  available  at  Niagara  Falls  for 
the  generation  of  electricity  which  is  to  be  transmitted  to 
the  various  municipalities  and  through  them  to  the  ultimate 
consumer  at  practically  the  cost  of  its  development,  lie 
also  maintained  that  true  conservation  presupposes  the 
utilization  of  all  water  at  its  maximum  efficiency. 


It  was  brought  out  at  the  hearing  that  the  taxes  of  the 
Niagara  Falls  Power  Companj  to  the  State  and  municipali- 
ties aggregate  $3  per  hp,  while  the  Canadian  government 
charges  practically  $1  per  hp.  The  Cataract  Power  &  Con- 
duit Company,  which  distributes  Niagara  energy  in  Buffalo, 
pays  the  Niagara  Falls  Power  Company  $16  per  hp-year 
and  sells  it  at  practically  $25  per  hp-year,  the  difference 
being  used  to  pay  all  the  charges  of  transformation  and 
transmission  to  Buffalo  and  its  distribution  in  that  city 
It  was  pointed  out  that  whereas  the  Hydro-Electric  Power 
Commission  of  Ontario  pays  $9.40  per  hp-year  for  energy 
to  the  Ontario  Power  Company  as  against  the  $16  charged 
by  the  Niagara  Falls  Power  Company,  the  latter  charge  is 
for  energy  transmitted  to  Buffalo  while  the  former  charge 
is  for  energy  delivered  at  the  terminals  of  the  transforming 
apparatus,  or  practically  at  the  power  house.  It  was  said 
that  by  limiting  the  amount  of  energy  that  can  be  imported 
from  Canada  into  the  United  States  Congress  has  glutted 
the  ( Canadian  market  with  cheap  energy.  The  secretary 
of  the  Niagara  Falls  Power  Company  stated  that  his  com- 
pany had  had  offered  to  it  by  the  Hydro-Electric  Power 
Commission  of  Ontario  the  same  opportunity  as  the  Ontario 
Power  Company  and  refused  to  sell  energy  at  $9.40  per 
hp-year,  claiming  that  it  would  be  unprofitable  even  at  ap- 
proximately $14  per  hp-year.  He  also  pointed  out  that  the 
Ontario  Power  Company  generates  17  hp  for  every  cubic 
foot  of  water  per  second  that  is  used,  whereas  tiie  Niagara 
Falls  Power  Company  is  able  to  generate  only  about  liyi 
hp  for  every  cubic  foot  of  water  per  second  used. 

The  counsel  for  the  New  York  State  Conservation  Com- 
mission asked  the  committee  on  foreign  affairs  to  consider 
the  following  three  propositions:  First,  to  render  avail- 
able for  use  all  of  the  water  granted  by  the  treaty;  second, 
if  Congress  has  the  power  to  do  so,  to  compel  the  com- 
panies to  submit  themselves  to  the  jurisdiction  of  the  con- 
trolling powers  of  the  State  of  New  York:  third,  to  have 
1  ess  give  that  controlling  power  in  New  York  an  op- 
portunity  to  say  what  shall  be  done  and  what  price  shall  be 
given  for  the  energy  after  it  comes  into  the  State, 
member  of  the  committee  on  foreign  affairs  from  I 
pointed  out  that  as  a  matter  of  conservation  the  companies 
which  are  already  in  possession  at  Niagara  Falls  and  have 
the  machinery  and  equipment  are  in  a  very  much  better 
position  to  give  cheaper  energy  to  the  people  than  others 
that  have  no  equipment  whatever. 

As  the  result  of  a  protest  from  New  York  state  officials 
who  declared  that  the  passage  of  the  bill,  instead  of  con 
ing  the  falls,  would  practically  place  them  in  the  hands  of 
water  power  sharks,  the  favorable  report  on  the  hill  by 
the  House  foreign  affairs  committee  has  been  postponed 
from  day  to  mother  hearing  will  be  held  before 

the  bill  is  sent  to  the   House   for  action. 


New  Patent  Bills  Before  Congress 

I  he  first  attempt  made  to  carry  out  one  of  the  principal 
recommendations  in  the  report  of  the  Economy  and 
Efficiency  Commis  il   Office  has  been  made 

by    Representative   Buckley,  of  Ohio,   who  has   introduced 
in  tb.    I  :  Representatives  a  bill  to  appropriate  land 

in  Washington  now  owned  by  the  government  for  th( 
struct  1011  of  a  new'  building  i^v  the  1  0.000. 

It  is  the  intention  of  Washingtonians  to  make  a  strong 
fight  on  the  hill,  for  the  reason  that  it  attempts  to  convert 
land  which  has  already  been  set  aside  by  the  government 
for  park  purposes  into  a  building  siti  would  be  no 

lie  bill,  it  being  well  understood  and 
ice  is  a  necessity. 
itive  Buckley  has  also  introduced  in  the  il 
her  bills  dealing  with  patent   matters.     One  is  a  sub- 
stitute  tor  the  other  in  that  it  combines  the  provisi 
both   hills:      It   is  known  as   II.   K.   28,286,  and   amends 
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tion  4931  of  the  Revised  Statutes  so  that  design  patents 
may  be  granted  for  the  term  of  seven  years,  or  for  four- 
teen years,  as  the  applicant  may  elect.  Section  4934  of  the 
Revised  Statutes  is  also  amended  so  that  the  fees  will  be 
as  follows:  On  filing  each  original  application,  except  in 
design  cases,  $20,  and  upon  issue,  $20;  in  design  cases,  $15 
for  a  seven-year  grant  and  $30  for  fourteen  years ;  for  appli- 
cations for  re-issue,  $30;  upon  filing  disclaimer,  $10;  on 
first  appeal  from  primary  examiners  to  examiners-in-chief, 
$10;  on  every  appeal  from  examiners-in-chief  to  the  com- 
missioner, $20;  for  certified  copies  of  patents,  10  cents  per 
100  words;  for  recording  assignments,  agreements,  power 
of  attorney  or  other  paper  relating  to  a  single  invention, 
300  words  or  less,  $1;  over  300  and  under  1000  words,  $2; 
for  each  additional  1000  words,  $1,  and  for  each  additional 
invention  included  in  one  writing,  25  cents;  drawings  at 
the  reasonable  cost  of  making  them. 

Representative  Buckley  is  of  the  opinion  that  a  small  bill 
of  this  character  stands  a  better  chance  of  early  passage 
than  do  the  more  voluminous  and  comprehensive  bills  now 
before  the  House  and  in  the  patent  committee. 


Hydroelectric  Power  Negotiations  at  Westfield, 
Mass. 

The  Amherst  Power  Company,  operating  a  high-tension 
transmission  system  in  the  Connecticut  Valley  of  Massa- 
chusetts, is  negotiating  with  the  municipal  lighting  com- 
mission of  the  town  of  Westfield  for  the  shutting  down  of 
the  existing  municipal  steam  plant  and  the  purchase  and 
distribution  of  energy  generated  at  the  Turners  Falls 
hydroelectric  and  Easthampton  steam  turbine  stations  of 
the  company.  Westfield  is  a  town  of  about  16,000  inhab- 
itants and  is  noted  as  the  chief  whip-manufacturing  town 
in  the  world.  The  Amherst  company  originally  proposed 
to  supply  the  municipal  electric-light  plant  with  whatever 
energy  was  required  for  its  present  lighting  and  small 
power  business,  and  to  secure  a  franchise  to  sell  energy  in 
a  wholesale  manner  to  the  manufacturers  of  the  commu- 
nity, quoting  the  usual  schedule  to  the  latter  and  selling  to 
the  municipality  at  a  low  rate.  Following  the  presentation 
of  this  program,  the  plan  was  suggested  of  having  the  town 
purchase  the  entire  supply  of  energy  required  from  the 
Amherst  company,  and  negotiations  are  now  proceeding  on 
this  basis.  The  company  proposes  to  sell  energy  to  the 
town  at  a  rate  which  will  save  the  latter  many  thousands 
of  dollars  yearly,  permitting  the  writing  off  of  the  value 
of  the  existing  municipal  plant  and  enabling  the  town  to 
quote  low  rates  to  the  manufacturing  interests  and  to  other 
classes  of  consumers.  The  company  is  prepared  to  co- 
operate with  the  manager  and  municipal  plant  commis- 
sioners in  building  up  a  large  business  in  the  supply  of 
electricity  and  in  locating  new  industries  in  the  town.  It 
is  agreed  that  the  town  cannot  produce  electricity  in  its  own 
plant  at  a  cost  which  will  permit  it  to  offer  attractive  rates 
to  consumers. 


Requirements  for  Successful  Timber  Treatment 

Dr.  Herman  von  Schrenk,  of  St.  Louis,  consulting  timber 
engineer,  presented  a  short  paper  at  the  recent  Chicago 
convention  of  the  American  Wood  Preservers'  Association 
on  "Requirements  for  Successful  Timber  Treatment."  He 
said  that  in  order  to  get  good  results  from  treated  timber 
the  following  points  must  be  observed:  (1)  Only  perfectly 
sound  timber  should  be  treated;  (2)  properly  seasoned  ma- 
terial should  be  used;  (3)  a  good  preservative  is  essential 
to  long  life;  (4)  proper  injection  as  to  quantity  and  pene- 
tration is  essential,  and  (5)  proper  subsequent  handling  of 
the  timber  is  essential. 

In  reference  to  the  relations  that  should  exist  between 
a    wood-treating    company    and    its    customers,    Dr.     von 


Schrenk  said:  "I  wish  to  protest  against  the  tendency 
which  requires  the  actual  treating  operation  to  be  con- 
ducted in  accordance  with  any  demands  which  may  be  made 
by  the  customer,  not  only  because  this  gives  disappointing 
results  so  far  as  any  particular  piece  of  work  is  concerned, 
but  also  because  it  reacts  on  the  company  doing  the  work 
and  on  the  industry  as  a  whole." 


Public  Service  Commission  for  Texas 

A  bill  creating  a  State  public  utilities  commission  has 
been  introduced  into  the  Texas  Legislature  by  Mr.  Dwight 
L.  Lewelling.  The  measure,  which  has  been  patterned 
largely  after  the  public  utilities  laws  of  the  State  of  Wis- 
consin, provides  that  the  public  utilities  in  Texas  shall  be 
placed  under  the  control  of  a  separate  commission  com- 
posed of  three  persons,  to  be  elected  by  the  Senate  and 
House  of  Representatives  in  joint  sess'ion.  The  commission 
is  to  have  adequate  powers,  and  the  proposed  law  provides 
for  appeals  from  its  orders  to  the  courts  but  forbids  the 
setting  aside  of  any  order  or  suspension  thereof  by  injunc- 
tion pending  the  decision  of  the  court.  One  of  the  most 
important  features  of  the  proposed  law  is  the  placing  of 
every  franchise  within  the  State  under  the  public  service 
commission  and  so  altering  or  amending  any  franchise 
as  to  make  it  in  effect  an  indeterminate  one.  All  franchises 
are,  of  course,  granted  by  local  authorities,  but  should  the 
measure  become  effective  none  can  be  hereafter  granted 
for  anv  definite  length  of  time. 


Public  Service  Commission  News 
New  Jersey  Commission 
The  Board  of  Public  Utility  Commissioners  has  dismissed 
the  complaint  filed  by  Gately  &  Hurley,  Camden,  against 
the  rates  charged  by  the  Delaware  &  Atlantic  Telegraph  & 
Telephone  Company,  holding  that  such  were  not  excessive 
nor  productive  of  more  than  moderate  revenue  on  invest- 
ment. In  its  decision  the  board  states :  "A  return  of  8  per 
cent  on  the  fair  present  value  of  the  company's  investment 
seems  to  us  fairly  equitable,  when  consideration  of  all  con- 
ditions is  had.  The  proper  allowances  for  depreciation  are 
still  of  necessity  largely  conjectural.  An  8  per  cent  annual 
return  or  profit  on  $5,338,000  (taken  as  fair  present  value 
of  the  company's  investment)  is  $427,040.  Earnings  and 
expenses  indicate  that  in  1908  the  corporate  deficit  was  aug- 
mented by  $198,085.56,  and  in  1909  by  $43,123.97;  that  the 
net  earnings  for  1910  were  $160,756.32  and  for  191 1  $170,- 
196.13.  The  net  profits  at  present  are  clearly  not  excessive, 
but  demonstrably  moderate  so  far  as  this  company  is  con- 
cerned. It  follows  that  its  rates  as  a  whole  cannot  be 
assailed  as  unjust  or  unreasonable  and  that  the  petition  so 
far  as  it  alleges  extortionate  or  undue  rates  should  be  dis- 
missed." The  decision  affects  Camden  and  the  entire 
neighboring  territory,  including  toll   rates  to   Philadelphia. 

New  York  Commissions 

The  Public  Service  Commission  for  the  First  District, 
by  orders  just  served  upon  the  companies,  has  established 
gas-pressure  regulations  for  all  companies  furnishing  gas 
for  light,  heat  or  power  in  the  boroughs  of  Brooklyn  and 
Queens,  with  the  exception  of  the  Thirty-first  Ward  of 
Brooklyn.  This  ward  embraces  Coney  Island,  where  the 
consumption  of  gas  is  largest  during  the  summer,  and  for 
this  reason  it  is  excepted  from  the  order,  but  only  until  the 
commission  can  make  observations  of  the  conditions  pre- 
vailing during  the  summer  season,  after  which  suitable 
regulations  will  be  established  for  that  ward.  The  orders 
in  the  main  provide  for  the  establishment  of  pressure  gages 
and  thereafter  for  the  maintenance  generally  of  a  minimum 
pressure  at  the  consumer's  end  of  the  company's  service 
pipe  of  not  less  than  2  in.  water  column  and  for  a  maximum 
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pressure  not  exceeding  6  in.  water  column.  Limitations 
are  also  placed  upon  momentary  and  pulsating  pressure 
variations.  » 

The  Long  Acre  Electric  Light  &  Power  Company  has 
filed  with  the  commission  an  application  for  a  certificate 
approving  the  construction  of  its  plant.  This  company 
has  been  before  the  commission  for  several  years  in  various 
applications  for  permission  to  issue  stocks  and  bonds. 
These  applications  were  taken  to  the  courts  and  long  liti- 
gation followed.  In  December,  1912,  the  Court  of  Appeals 
decided  that  the  company  had  not  obtained  from  the  proper 
authorities  consent  to  the  construction  of  its  plant.  The 
present  application  is  made  to  get  the  approval  of  the  com- 
mission for  that  construction. 

Maryland  Commission 

The  report  of  the  Maryland  Public  Service  Commission 
for  the  year  ended  Dec.  31,  1912,  shows  that  the  commis- 
sion disposed  during  the  past  year  of  442  cases  and  in 
203  of  these  cases  there  were  formal  hearings.  Reference 
is  made  in  the  report  to  the  gas  and  electric  rate  case, 
which  required  forty-seven  days  for  trial  and  the  stud)  ol 
a  great  mass  of  testimony.  The  telephone  case  was  also 
referred  to  and  the  steps  in  the  fight  were  recounted.  The 
Governor  is  advised  that  while  the  measured  service  is  in 
effect  under  an  agreement  between  the  parties  concerned, 
the  question  of  measured  versus  flat-rate  service  is  still 
open,  and  those  contending  for  the  latter  will  have  until 
April  to  file  data  in  support  of  their  argument. 

Massachusetts  Commission 

The  Massachusetts  Gas  and  Electric  Light  Commission 
has  issued  a  report  upon  the  proposed  codification  of  laws 
relating  to  electric  and  gas  companies,  including  the  ques- 
tion of  extending  the  board's  regulatory  powers  to  so-called 
electric  transmission  organizations  and  the  consideration 
of  changes  in  the  laws  now  bearing  upon  the  gas  and  elec- 
tric service  industries  and  the  need  of  additional  legisla- 
tion. A  majority  of  the  board  favors  the  extension  of 
its  regulatory  powers  to  so-called  "power  companies,"  cov- 
ering such  corporations  as  are  primarily  engaged  in  the 
manufacture,  transmission  and  in  some  cases  the  distribu- 
tion of  electricity  on  a  wholesale  basis,  as  distinguished 
from  the  ordinary  central-station  organizations  now  under 
the  jurisdiction  of  the  commission.  In  the  hearings  it  was 
urged  that  on  account  of  the  value  which  has  attached  to 
the  right  to  subscribe  to  additional  stock  at  the  prices  fixed 
in  several  instances  by  the  most  prosperous  companies  the 
board  should  have  a  more  complete  control  over  the  issue 
price  and  that  increases  in  stock  should  be  offered  to  sav 
ings  banks  for  investment  in  preference  to  the  stockholders. 
The  commission  states  that  under  the  present  method  of 
fixing  the  issue  price  there  may  be  a  conflict  between  the 
personal  interest  of  the  directors  or  stockholders  and  the 
interest  of  the  corporation  in  having  its  needed  funds  pro- 
vided on  as  favorable  terms  as  the  market  and  other  con- 
ditions will  warrant.  The  board  believes  that  the  present 
method  has  not  yet  been  shown  to  work  such  disadvantage 
to  the  public  as  to  require  a  change. 

The  commission  was  asked  to  seek  authority  to  make 
physical  valuations  of  the  properties  under  its  supervision, 
but  considers  that  the  existing  law  provides  amply  for  this. 
The  commission  feels  that  no  public  advantage  would  he 
obtained  to  justify  the  cost  of  making  such  physical  val 
nations  of  all  the  properties  under  its  supervision. 

Regarding  consolidations,  the  commission  recommends 
that  the  combination  of  a  gas  or  electric  company  with  a 
transmission  company  or  the  organization  of  a  combined 
gas  and  electric  company  should  receive  the  approval 
the  board  before  becoming  valid.  It  believes  that  it  is 
desirable  to  preserve  such  measure  of  competition  as 
continue  to  exist  by  the  independent  operation  and  owner- 
ship of  local  distributing  companies  and  so  called   "po: 


companies."  The  necessity  for  giving  power  companies  the 
right  of  eminent  domain  lias  not  yet  become  apparent. 

In  the  case  of  discriminating  rates,  the  commission  does 
not  deem  it  wise  in  the  present  development  of  the  busi- 
ness of  supplying  gas  and  electricity  to  interfere  actively 
with  differential  rates  which  are  fixed  solely  to  meet  con- 
ditions competitive  in  their  character  and  to  that  extent 
beyond  the  company's  control,  provided  that  the  companies 
uereby  aided  to  give  the  community  as  a  whole  lower 
and  better  service.  Restriction  of  security  issues  to 
actual  needs  and  such  control  over  rates  and  service  as 
conditions  require  are  ad 

The  commission  reviews  at  length  the  rise  of  transmis- 
sion companies  in  the  State,  with  particular  reference  to 
the  hydroelectric  systems  of  the  Connecticut  and  Deer- 
field  Valleys,  anil  in  an  extended  discussion  shows  that 
these  are  in  large  measure  public-service  corporations  sell- 
ing electricity  for  various  uses  and  in  some  instances  in 
territory  already  occupied  by  local  central  station.-.  It 
points  out  that  the  distinctions  between  power  and  central- 
station  companies  are  to  a  large  degree  artificial,  and  con- 
siders that  the  extension  of  regulatory  powers  to  cover  the 
former  is  in  the  public  interest. 


Current  News  and  Notes 

I'eokia  Seeks  Greater  Power  to  Tax  Public-Utility 
Corporations. — The  City  Council  of  Peoria]  111.,  has 
adopted  a  resolution  requesting  the  Illinois  Legislature  to 
give  to  the  city  of  Peoria  power  to  tax  and  license  public- 
utility  corporations  doing  business  within  its  limits  but 
which  have  been  heretofore,  to  a  considerable  extent,  out- 
side of  the  scope  of  the  municipal  taxing  power. 

*  *     * 

X-Ray  Solves  Collar-Button  Mystery. — The  disap- 
pearance of  collar  buttons  is  a  perpetual  subject  for  mascu- 
line objurgation  and  one  of  the  stock  jokes  of  the  era  of 
civilization.  Thanks  to  the  X-ray,  one  of  these  elusive 
articles  has  recently  been  located  in  the  lung  of  its  pursuer 
after  a  hunt  which  began  sixteen  years  ago  and  terminated 
in  a  Pittsfield  (Mass.)  hospital  in  connection  with  an 
obstinate  c;hr  of  bronchial  disturbance.  Missouri  papers 
please  copy. 

*  *     * 

Il.vn  1  k\  -Operati  -The 

Pennsylvania    Kail  l        pany  recently  completed  at  its 

Altoona  shops  a   14-ton  battery-operated  tractor  to  be 
for  switching  freight  cars  in  the   Hudson  Street   yards   at 
Jersey  City.  X.  J.     The  heavy  body,  measuring  22  ft. 
by  8  ft.  wide,  is  carried  on  four  5- ft.  double  wheels  v 
span  the  standard-gage  track   so  that   the  tire   p 
their  traction   from   the   ground   surface  itself.     The 
is   equipped   with    standard  couplers   enabling  it   to   pi 
well  as  to  push  ears.     As  the  tractor  is  independent  of  both 
rails  and   any   fixed   source  of  enerj 
around  occupied  tracks  and  move  from  place  to  ; 

*  *     * 

Milwaukee  Citizens  May  Vote  on  Municipal  1 
[ng  Proposition.  -It  is  probable  that  the  Mil- 

waukee may  ha\  or  the  third 

oposal  to  establish  a  municipal  electric-lighting  plant 
in  that  city.     The  plan  will  undouln 

lection  in  April. 
lighting  plant  was  approved  by  a  vote  of  15.644  to  1463:  in 
when  the  pro  -ain  submitted  to  the  referen- 

dum, ■  1701  against  the  proposi- 

tion.     Now  thai   i1  of  Wisconsin   is 

well  1  ttion  "i  public  utilities  in  the 

rman  William  Greene,  chairman  of  the  lighting 
committee  of  the  Milwaukee  City  Council,  thinks  that  very 
likely  the  opinion  of  the  citizens  has  changed. 
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Crude-Oil  Prices  Advance. — Pennsylvania  crude  oil  has 
rapidly  advanced  in  price  of  late,  being  quoted  at  $2.26  on 
Jan.  29  by  the  South  Penn  Oil  Company,  the  highest  price 
since  1895.  Mercer  Black,  New  Castle  and  Corning  were 
quoted  at  $1.79,  Cabell  at  $1.86,  Somerset  at  $1.32  and  Rag- 
land  at  70  cents.  It  is  predicted  that  old-time  activity  will 
soon  return  in  the  oil  fields  of  Pennsylvania,  Ohio  and 
West  Virginia. 

*  *     * 

Charged  Wire  a  Burglar  Trap. — While  groping  about 
in  the  dark  in  a  small  fruit  store  in  Hoboken,  N.  J.,  Jan.  25, 
a  midnight  burglar  came  into  contact  with  a  charged  wire 
and  received  a  fatal  shock.  When  the  proprietor  came  to 
open  the  store  for  business  next  morning  he  discovered  the 
dead  body  of  the  thief,  his  pockets  stuffed  with  cigarettes, 
candies  and  fruit,  and  his  hand  badly  burned,  indicating  the 
manner  of  his  end. 

*  *     * 

Health  Board  for  200,000  Telephone  Employees. — A 
system  of  medical  supervision  and.  sanitary  instruction  to 
preserve  the  health  of  the  200,000  employees  of  the  Ameri- 
can Telephone  &  Telegraph  Company,  the  Western  Union 
Telegraph  Company  and  the  Western  Electric  Company  is 
announced  by  President  T.  N.  Vail,  of  the  first-named  com- 
pany. The  new  department  will  be  under  the  direction  of 
Dr.  Alvah  H.  Doty,  formerly  health  officer  of  the  Port  of 
New  York,  and  will  supervise  hospital  and  first-aid  pro- 
visions in  the  various  plants  of  the  allied  interests,  besides 
taking  up  preventive  measures  for  the  protection  of  em- 
ployees' health. 

Maine  Utility  Commission  Bill. — State  Senator  I.  G. 
Hersey,  of  Houlton,  Aroostook  County,  Maine,  has  pre- 
sented a  bill  before  the  Maine  Legislature  to  establish  a 
utility  commission  formulated  on  the  plan  of  the  Rhode 
Island  act.  The  commission  proposed  would  comprise  three 
members,  appointed  by  the  Governor,  who  could  also  remove 
his  appointees  at  pleasure.  Obstruction  to  corporation  in- 
vestigations by  agents  of  the  commission  is  made  punishable 
by  a  fine  of  from  $200  to  $500.  Control  of  all  franchises 
granted  to  public  utilities  by  towns  or  cities  is  placed  under 
the  commission's  control,  and  corporations  can  appeal  to  the 
commission  from  orders  of  municipalities. 

*  *     * 

To  Determine  "Wireless"  Reach  of  New  Washington 
Station. — The  fast  scout  cruiser  Salem  has  been  ordered 
on  a  voyage  across  the  Atlantic  to  test  the  transmitting 
capacity  of  the  United  States  government's  new  wireless- 
telegraph  station  at  Fort  Myer,  near  Washington,  D.  C. 
This  station  was  described  on  page  145,  Electrical  World. 
Jan.  18.  Continuous  tests  are  to  be  made  throughout  a 
radius  up  to  4000  miles,  although  it  is  expected  that  even 
this  range  will  be  exceeded.  Eventually  it  is  hoped  that 
the  powerful  new  station  will  be  able  to  communicate  with 
any  ship  of  the  United  States  Navy,  using  intermediate 
vessels  as  relays  for  distances  above  3000  miles. 

Carolina  Bill  to  Tax  Water-Powers. — A  bill  now  be- 
fore the  South  Carolina  Legislature  provides  for  the  taxa- 
tion of  the  developed  water-powers  of  the  State,  at  the 
rate  of  20  cents  per  hp-year,  if  the  energy  is  utilized  locally, 
and  30  cents  per  hp-year  for  hydroelectric  power  trans- 
mitted or  sold  outside  the  State.  It  is  further  provided 
that  the  Governor  shall  appoint  an  electrical  engineer  at 
a  salary  of  $3,000  per  year,  to  be  known  as  the  commissioner 
of  natural  resources,  whose  duties  shall  include  inspection 
of  water-power  plants  and  auditing  of  reports  filed  by  the 
companies,  collection  of  water-power  taxes,  investigation 
of  service  complaints  against  water-power  companies,  etc. 

*  *     * 

University  of  Illinois  Electrical  Show.- — On  Feb.  6, 
7  and  8,  1913.  in  the  electrical  laboratory,  the  students  of 


the  department  of  electrical  engineering  of  the  University 
of  Illinois  will  hold  their  triennial  electrical  show.  Al- 
though under  student  management,  it  will  be  by  no  means 
wholly  a  student  show,  as  many  manufacturing  and  sales 
companies  in  the  electrical  trade  will  offer  exhibits.  Among 
the  exhibits  will  be  isolated  lighting  plants,  heating  and 
cooking  accessories,  telephones,  telegraph  and  wireless  ap- 
paratus, lifting  magnets,  motor  controllers,  high-frequency 
machinery  and  a  complete  electrically  operated  cafe.  A 
business  organization  composed  of  graduates  and  under- 
graduate students  is  carrying  on  the  entire  work  incident 
to  the  show,  under  the  general  direction  of  Dr.  E.  J.  Berg, 
head  of  the  department  of  electrical  engineering. 


SOCIETY  MEETINGS. 

Ohio  Electric  Convention. — The  nineteenth  annua! 
convention  of  the  Ohio  Electric  Light  Association  will  be 
held  at  the  Breakers  Hotel,  Cedar  Point,  on  July  15,  16,  17 
and  18.  Mr.  D.  L.  Gaskill,  Greenville,  Ohio,  is  the  secre- 
tary of  the  association. 

*  *     * 

Prime  Movers  Committee  in  Session. — A  meeting  of 
the  committee  of  the  National  Electric  Light  Association 
on  prime  movers  was  held  in  Chicago  on  Jan.  22.  The 
members  present  were  Messrs.  I.  E.  Moultrop,  Boston, 
chairman;  W.  L.  Abbott,  Chicago;  E.  D.  Dreyfus,  Pitts- 
burgh ;  John  Hunter,  St.  Louis,  and  W.  N.  Ryerson,  Du- 
luth.  The  forthcoming  report  to  be  presented  at  the  Chi- 
cago convention  was  discussed. 

*  *     * 

Meeting  of  the  Eastern  New  York  Section  of  the 
N.  E.  L.  A. — Mr.  E.  M.  Bassett,  former  member  of  the 
Public  Service  Commission  from  the  First  District,  New 
York,  was  the  speaker  at  the  meeting  of  the  Eastern  New 
York  Section,  N.  E.  L.  A.,  at  Schenectady,  on  Jan.  23. 
Mr.  Bassett's  topic  was  "Public  Utilities  Here  and  Abroad." 
and  his  address  dealt  largely  with  the  municipally  owned 
plants  in  this  country  as  compared  with  the  municipal 
plants  of  other  nations.  The  paper  proved  very  interest- 
ing and  was  discussed  by  Messrs.  M.  O.  Troy,  W.  L.  R. 
Emmet,  C.  W.  Stone,  H.  W.  Peck  and  A.  Anderson. 

*  *     * 

Transmission  Committee  of  Ohio  Association. — The 
electrical  transmission  committee  of  the  Ohio  Electric 
Light  Association,  consisting  of  Messrs.  M.  H.  Wagner, 
of  the  Dayton  Power  &  Light  Company,  chairman;  S.  M. 
Rust,  superintendent  of  the  Greenville  Light  &  Power 
Company,  and  P.  Barnhard,  manager  of  the  County  Elec- 
tric Company,  met  at  the  Beckel  House,  Dayton,  Jan.  22, 
to  formulate  its  report  for  the  1913  convention,  which  will 
be  held  at  Cedar  Point,  July  15,  16,  17  and  18.  Messrs.  O. 
H.  Hutchings,  superintendent,  and  O.  B.  Reemelin,  chief 
inspector,  of  the  Dayton  Power  &  Light  Company,  joined 
in  the  discussion.  A  second  committee  meeting  will  be 
held  at  Columbus  April  23. 

Illinois  Electrical  Contractors. — At  the  recent  mid- 
winter convention  of  the  Illinois  Electrical  Contractors' 
Association,  held  in  Peoria,  a  resolution  was  adopted,  at 
the  request  of  Mr.  Ernest  Freeman,  president  of  the  Na- 
tional Electrical  Contractors'  Association,  placing  the 
Decker  system  of  bookkeeping  for  electrical  contractors  at 
the  disposal  of  the  national  association.  A  committee  of 
mediation  and  arbitration,  consisting  of  Messrs.  C.  E. 
Stapp,  of  Peoria;  J.  T.  Marron,  of  Rock  Island,  and  A.  M. 
Knauber,  of  Chicago,  was  appointed  to  visit  any  locality 
in  the  State  where  disputes  may  arise  between  members 
of  the  association.  A  vote  of  thanks  was  extended  to  the 
Peoria  association  for  its  arrangements  for  the  convention 
in  Chicago  in  June. 
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Electrically  Equipped  Coal  Mines  in  Nova  Scotia 


Application  of  exhaust  steam  turbine  and  pulverized 
fuel  in  the  stations  of  the  Dominion  Coal  Company — 
Operation    on    25-cycle    current.        By  C.   H.   Wright 


THE  coal  deposits  of  Cape  Breton  were  known  to  the 
early  navigators  who  frequented  the  waters  in  the 
neighborhood  of  the  mouth  of  the  St.  Lawrence 
River,  and  many  a  ship  was  coaled  in  a  primitive  fashion 
from  the  outcroppings  of  soft  coal  near  the  various  harbors 
not  far  distant  from  the  Sydneys.  The  present  workings 
of  the  coal  areas  extend  far  inland  and  out  under  the 
Atlantic  to  a  distance  which  can  only  be  estimated,  as  the) 
go  beyond  the  limits  of  mechanical  haulage.  These  Sydney 
coal  fields,  as  they  are  called,  have  at  present  a  known 
area  of  250  sq.  miles,  extending  some  35  miles  from  Mn.i 
Bay  to  Cape  Dauphin.  The  major  portion  of  this  field  is 
the  property  of  the  Dominion  Coal  Company,  which  is  at 
present  operating  sixteen  collieries,  with  a  yearly  output 
of  4,500,000  tons  of  coal,  and  is  employing  about  9000 
people. 

The  installation  of  electrical  equipment  in  the  mines  and 
power  houses  of  this  company  began  in  the  year  1906,  when 
Colliery  No.  2  (Fig.  1),  near  the  town  of  Glace  Bay,  was 
equipped  with  a  generating  plant  which  contained  three 
Westinghouse  revolving-field  alternators.  These  machines 
were  rated  at  550  kw,  6600  volts,  25  cycles,  three-phase, 
and  were  directly  connected  to  700-hp  compound  recipro- 
cating engines  operating  at  125  r.p.m.  These  units  are 
shown  in  the  foreground  of  Fig.  1.  As  the  machinery  in 
this  mine  was  in  a  large  measure  air-driven,  a  number  of  air 
compressors  were  also  installed  which  gave  a  total  output 
of  approximately  16,000  cu.  ft.  of  air  per  minute  at  [oo-lb. 
gage. 

At  the  outset  25  cycles  was  chosen  as  the  correct  fre- 
quency to  be  used  largely  on  account  of  the  low  speeds 
and  small  motor  dimensions  required,  and  6600  volts  was 
thought- to  be  sufficiently  high  to  give  satisfactory  trans- 
mission over  the  territory  then  covered.     The  distributing 


circuits  were  all  overhead  lines  and  were  carried  on  a  cedar 
pole  line.  To  provide  in  part  for  future  extensions,  all  line 
insulators  wen  designed  for  25,000  volts  on  tins,-  circuits. 
Later,  in  1910,  when  the  plant  growth  called  for  an  addi- 
tional power  unit,  a  low-pressure  steam  turbine  of  the 
English  Ratteau  type,  directly  connected  to  a  1000-kw, 
6600-volt  Brown  Boveri  generator  operatii  r.p.m., 

was  installed.  This  turbine  utilized  only  part  of  the  ex- 
hausl  steam  coming  from  the  engines  winch  were  driving 
ir  compressors  and  operated  condensing.  The  con- 
denser  for  this  equipment  was  of  the  barometric  type  with 
electrically  driven  auxiliaries.  The  fresh  water  for  cooling 
was  obtained  from  a  nearby  pond.  An  exciter  mounted  on 
the  main  shaft  supplied  the  necessary  energy  to  the  gen- 
erator field  coils.      This  unit   is   shown   m    Fig.  6. 

Lake  Waterford  Power  House 

The  opening  of  the  new  areas  near  the  Lingan  collieries 
resulted  in  shifting  the  load  center  and  necessitated  the 
erection  of  a  new  modern  power  house  at  Lake  Waterford 
to  handle  the  load  in  that  district  and  to  operate  in  parallel 
with  the  station  al  Glace  Bay.  Special  precaution  had  to 
be  taken  in  providing  for  the  operation  of  each  pi. mi 
ratelv  since  a  part  of  the  interconnecting  line  was  built 
along  the  Atlantic  seaboard  at  Lingan  Ba)  ami  is  sometimes 
in  trouble  because  of  storms  and  wave  action.  The  Lingan 
power   house    is   equipped   with    a    batteiw    of    Beddington 

rs,  a  type  little  known  in  this  country,  shown  in  1 
The  fuel  for  these  boilers  is  pulverized  in  grinders,  mixed 
with  air  and  fed  under  pressure  at  the  bottom  of  the 
boiler-..  The  vertical  flame  rises,  then  returns  from  the  top 
encircling  the  boiler  tubes  and  the  superheaters.  Although 
a  very  low  grade  of  coal  is  used,  excellent  combustion  is 
obtained.     This  equipment  is  quick  steaming  ami  mei 


FIG.    I POWER    HOUSE   AT    COLLIERY    NO. 
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peak  loads  so  common  in  colliery  work  in  a  very  admirable 
manner.  These  boilers  are  at  present  operating  under  a 
pressure  of  175  lb.  per  square  inch  and  are  delivering  steam 
at  150  deg.  super-temperature. 

The  first  turbine  for  this  plant  is  now  installed  and  in 
operation.  It  is  a  General  Electric  2000-kw,  6600-volt,  25- 
cycle,    three-phase    horizontal    high-pressure-type    machine 


arranged  that  any  of  them  may  be  easily  reached  in  case 
repairs  are  necessary.  The  leads  from  these  transformer 
stations  to  the  underground  pumping  motors  are  taken 
down  through  6-in.  conduit  placed  in  bore  holes,  and  are 
generally  of  No.  4-0  copper,  insulated  with  paper  and  pro- 
tected by  a  lead  sheath.  The  motors  which  serve  these 
pumps  are  usually  rated  at  100  hp,  550  volts,  and  operate 


FIG.    2 DOMINION    COAL   COMPANY  S    PIER 

taking  steam  from  the  boilers  mentioned  above  and  exhaust- 
ing into  a  barometric  condenser  giving  a  28-in.  vacuum.  A 
second  unit  is  now  being  installed,  and  it  is  thought  that  a 
third  will  be  required  to  operate  the  additional  motors 
which  the  company  contemplates  installing.  The  switch- 
board, of  modern  European  design,  using  remotely  con- 
trolled oil  switches,  is  being  installed  with  the  idea  of 
future  additions.     The  situation  of  the  power  house  near 


FIG.  4 MAP  OF  COAL  FIELD  REGION 

at  1500  r.p.m.    The  pumps  are  capable  of  operating  against 
a  600-ft.  head. 

Since  so  many  of  the  motors  in  the  system  are  operating 
on  light  loads  during  a  large  portion  of  the  day,  the  power- 
factor  of  the  plant  would  fall  if  means  were  not  taken  to 
correct  it.  This  correction  is  accomplished  by  field  adjust- 
ment on  the  600-hp,  6600-volt  synchronous  motors  which 
drive  the  air  compressors.    The  motors  have  been  specially 


FIG.    3 BANKHEAD  AND  POWER   HOUSE  COLLIERY   NO.   2 

the  mine  entrance  and  near  the  lake  has  made   fuel  and 
water  problems  comparatively   simple. 

A  typical  transformer  station  for  supplying  energy  to 
motor-driven  pumps,  belt  conveyors,  fans  and  similar  appa- 
ratus usually  contains  three  delta-connected,  75-kw,  66qo- 
550-volt  transformers,  together  with  the  necessary  control 
apparatus,   disconnecting   switches,   etc.     All   parts  are  so 


FIG.    5 BEDDINGTON    BOILERS 

designed  for  this  work  and  are  arranged  to  avoid  hunting 
and  to  give  an  80  per  cent  powerTactor  with  leading  cur- 
rent. They  are  started  as  induction  motors  from  auto- 
transformers,  with  high  voltage  oil  switches  having  a  large 
overload  capacity.  All  of  these  motors  operate  at  full  line 
voltage  without  transformers. 

The  economy  of  electrical  energy  over  steam  probably 
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shows  most  plainly  in  the  coal  hoists.  Here  the  central 
station  with  its  high  steam  pressure  and  good  vacuum  takes 
the  place  of  the  small,  inefficient  steam  hoisting  engines  and 
does  their  work  in  a  very  creditable  manner.  The  com- 
pany's first  large  electrical  coal  hoist  was  located  at  Colliery 
No.  14,  near  the  Waterford  power  house,  and  the  constant 
output  handled  by  that  hoist  is  1200  tons  in  every  ten-hour 


Electric  Freight  Handling  at  the  South  Station 

in  Boston 

A  noteworthy  feature  of  the  freight-handling  facilities 
at  the  Kneeland  Street  terminal  yard  of  the  Boston  & 
Albany  Railroad  at  Boston.  Mass..  is  a  40-ton  Miles  electric 
traveling  crane  located  near  the  South  Station  and  serving 


FIG.    6 TURBO-GEN  EKA1  OK 


day.  The  haul  is  made  on  a  22.5  percentage  grade  which  is 
4500  ft.  long.  The  total  gross  weight  of  thirty  cars  per 
trip  is  82,500  lb.  For  this  work  use  is  made  of  a  direct- 
current  motor  mounted  on  the  winding  drum  shaft  and 
supplied  with  energy  from  a  motor-generator  set  (Fig.  7) 
which  takes  its  energy  from  the  6600-volt  alternating- 
current  mains.  This  motor  has  an  intermittent  load  rating 
of  1600  hp  and  operates  normally  at  50  r.p.m. 

In  the  near  future  two  more  electrical  coal  hoists  of 
the  same  character  will  be  installed  near  the  Waterford 
station,  and  will  haul  twenty-four  cars  up  a  32  per  cent 
grade  at  a  maximum  speed  of  30  ft.  per  second.  The  gross 
weight  per  car  will  be  2900  lb.  and  the  length  of  the  slope 
between  3000  ft.  and  5000  ft.,  with  an  output  of  1200  tons 
in  eight  hours.  In  order  to  diminish  the  load  at  starting 
the  cars  in  this  mine  will  not  be  started  on  the  grade  but 
from  a  level  stretch  of  track  laid  at  the  working  face  of  the 
mine  for  this  purpose. 


trains,  trucks  and  teams  in  both  loading  and  unloading 
service.  The  crane  is  operated  by  three-phase  energy  sup- 
plied by  the  Edison  Electric  Illuminating  Company  of  Bos- 
ton and  is  carried  on  60-lb.  T-rails  placed  26.5  ft.  above 
the  ground  and  supported  on  a  steel  framework  as  shown 
in  the  accompanying  photograph.  The  framework  consists 
of  eight  columns  21  in.  deep  carrying  two  horizontal  built- 
up  I-beams  31  in.  in  depth,  tied  together  at  the  top  with 
cross-framing.  Concrete  foundations  are  used  at  the  bot- 
toms of  the  columns. 

The  crane  spans  two  tracks  and  a  paved  roadway  utilized 
by  electric  trucks,  teams  and  other  vehicles,  the  roadway 
being  about  30  ft.  wide.  It  has  a  span  of  51  ft.  4  in.,  the 
length  of  the  runway  being  80  ft.  and  the  maximum  lift 
25  ft.  The  crane  is  of  the  box  girder  type,  the  maximum 
depth  of  the  principal  members  being  44  in.  It  runs  upon 
four  24-in.  wheels,  the  wheel  base  being  about  13  ft.  4  in., 
each  wheel  carrying  a  maximum  load  of  55,000  lb.     Besides 


FIG.   7 MOTOR -GEN  EN 


AT   COLLIERY    NO.    14 


At  present  the  Dominion  Coal  Company  has  five  large 
collieries  in  which  all  operations  are  performed  by  elec- 
tricity with  the  exception  of  the  heating,  which  is  done  by 
steam.  In  the  older  collieries  nearly  all  of  the  screen 
pumps  and  fans  are  motor-driven,  and  a  number  of  the 
underground  haulage  systems  are  operated  by  large  motors 
on  the  surface. 


the  main  hoist  an  auxiliary  hoist  of  5  tons  rating  is  in  serv- 
ice, and  the  former  has  a  speed  of  15  ft.  per  minute,  the 
auxiliary  running  30  ft.  per  minute.  The  main  hoist  is 
driven  by  a  75-hp.  440-volt  induction  motor  running  at 
545  r.p.m.,  and  the  auxiliary  hoist  is  operated  by  a  22-hp 
motor  running  at  650  r.p.m.  The  bridge  travel,  effected  by 
a  37-hp  motor  running  at  11 15  r.p.m.,  is  250  ft.  per  minute 
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under  full-load  conditions,  and  the  trolley  travel,  handled 
by  a  15-hp  motor  running  at  780  r.p.m.,  is  100  ft.  per 
minute.  All  the  motors  are  equipped  with  controllers  per- 
mitting 25  per  cent  regulation  of  speed. 

Energy  from  the  system  of  the  Edison  Electric  Illumi- 
nating Company  of  Boston  is  brought  to  the  installation  at 
2300  volts  by  an  overhead  line  terminating  on  a  pole  as 
shown  in  the  photograph,  the  emf  being  reduced  to  440 
volts  by  a  100-kw  oil-cooled  transformer  of  the  three-phase 
type  mounted  on  a  wooden  platform  about  14.5  ft.  above 
the  ground.  An  oil  switch  is  provided  on  the  primary  side 
of  the  transformer,  and  the  secondary  leads  are  carried  to 
a  meter  located  in  an  adjacent  wharf  house,  from  which  a 
pipe  conduit  leads  to  the  craneway.  Two  switches  are  pro- 
vided in  the  440-volt  circuit,  one  being  located  in  the  wharf 
house  and  the  other  on  one  of  the  crane  columns  to  provide 
ample  protection  against  accident.  The  transformer  is 
installed  upon  2-in.  planking  laid  on  6-in.  by  10-in.  stringers 
carried  on  blocks  which  are  fastened  together  by  -^j-in. 
bolts  extending  through  the  pole,  and  the  stringers  are  also 
bolted  to  the  pole  structure  in  each  case.  The  crane  con- 
tacts are  made  in  the  usual  manner  from  horizontal  copper 
leads  carried  along  the  runway.  The  crane  is  located  near 
the  most  important  passenger  tracks  entering  and  leaving 
the  South  Station  and  illustrates  to  many  thousands  of 
travelers  daily  the  advantages  of  central-station  service  in 
terminal   hoisting  work. 


Electricity  in  the  United  States  Army  and  Coast 
Defence 

Brigadier  General  E.  M.  Weaver,  chief  of  the  Coast 
Artillery  Corps.  U.  S.  A.,  had  much  to  say  in  his  annual 
report  this  year  which  will  be  of  general  interest  to  the 
electrical  industry.  His  report,  which  is  made  to  the  chief 
of  staff,  has  been  approved  by  Major  General  Leonard 
Wood,  by  direction  of  the  Secretary  of  War.  General 
Weaver  said,  in  part: 

Power  Plants 

It  is  estimated  that  it  will  require  $4,450,333  to  complete 
the  electrical  installations  for  coast  forts  in  the  United 
States.  The  estimates  for  the  fiscal  year  1914  will  include 
$50,000  under  this  heading,  this  amount  being  required 
chiefly  to  provide  for  the  replacement  of  certain  worn-out 
local  power  plants  now  in  use. 

From  past  appropriations  central  power  plants  of  a  mod- 
ern oil-burning  type  have  been  installed  at  Forts  Winfield 
Scott,  Stevens  and  Casey.  Forts  Baker  and  Barry  have 
central  plants  made  up  of  groups  of  25-kw  gasoline  sets. 
Apart  from  these  central-plant  installations,  fifteen  inde- 
pendent local  25-kw  gasoline  sets  were  purchased  from 
the  appropriation  for  the  year  1909  and  were  installed  as 
follows:  One  each  at  Forts  Rodman,  Michie,  Whitman, 
Foster,  du  Pont,  Armistead,  Moultrie,  Dade  and  Canby, 
and  three  each  at  Forts  Terry  and  Taylor.  Eight  of  the 
same  type  sets  were  purchased  from  the  appropriation  for 
1910,  and  these  have  been  installed  as  follows:  One  each  at 
Forts  Williams,  Andrews,  Standish,  Banks,  Totfen  and 
Canby,  and  two  at  Fort  Hamilton. 

After  a  careful  consideration  of  the  conditions  existing 
at  the  date  of  its  report,  the  National  Coast  Defense  Board 
recommended  as  follows: 

"1.  That  the  electrical  power  for  fortification  and  de- 
fense purposes  be  furnished  by  an  adequate  steam-driven, 
direct-current-producing  central  power  plant,  all  machinery 
to  conform  in  type  to  approved  commercial   standards. 

"2.  That  each  battery  or  group  of  batteries,  depending 
upon  local  conditions,  be  equipped  with  direct-current  gen- 
erators, gas  or  oil-engine  driven,  installed  as  a  reserve  to 
the  central  plant. 

"3.  That  searchlights,  except  such  as  are  in  close  prox- 


imity to  the  central  plant,  be  provided  with  and  operated 
by  self-contained  units." 

Notwithstanding  the  fact  that  the  National  Coast  De- 
fense Board  recommended  the  central-plant  system  as  the 
fundamental  one  to  be  considered,  it  had  in  mind  the  dan- 
gers that  might  come  to  the  whole  defensive  system  from 
injury  to  that  system,  and  therefore  supplemented  this 
recommendation  by  the  further  recommendation  that  each 
battery  or  group  of  batteries,  depending  upon  local  con- 
ditions, be  supplied  with  an  independent  local  reserve  gen- 
erating set,  as  indicated  in  the  second  paragraph  quoted 
aboi  e. 

At  the  date  of  the  report  of  the  National  Coast  Defense 
Board  the  steam-driven  central  plant  afforded  the  most 
reliable  and  satisfactory  method  of  producing  power  for 
fortification  purposes,  especially  where  the  fortification 
plant  was  required  also  to  provide  light  and  power  for  post 
purposes.  Since  that  time,  however,  the  rapid  extension 
and  development  of  commercial  power  transmission  lines 
have  greatly  simplified  the  question  of  the  economical  pro- 
vision of  power  for  post  lighting  and  power  purposes,  in 
many  cases  eliminating  the  necessity  fur  a  central  plant 
altogether.  The  development  of  oil  and  gasoline  engines 
has  at  the  same  time  progressed  to  a  remarkable  degree,  so 
that,  having  in  mind  the  special  conditions  which  obtain  at 
coast  fortifications,  including  the  danger  to  the  fortifica- 
tions resulting  from  interruption  of  power  from  a  central 
source,  and  having  in  mind  also  the  varying  and  infre- 
quent loads  required  of  generators  lor  coast  fortifications. 
the  real  advantage  is  considered  to  '.ie  decidedly  with  the 
separate  local  plants.  Following  this  line  of  analysis,  a 
25-kw  direct-connected  gasoline  engine  set  has  been  devel- 
oped especially  to  meet  the  needs  of  coast  fortifications, 
which  has  in  general  proved  very  satisfactory.  Approxi- 
mately 160  of  these  sets  have  been  installed  for  both  power 
and  searchlight  purposes  in  the  national  fortifications. 

For  the  foregoing  reasons  it  is  believed  that  the  necessity 
for  central-fortification  plants,  as  recommended  by  the  Na- 
tional Coast  Defense  Board,  no  longer  exists,  except  in 
some  special  cases — for  example,  where  power  from  out- 
side commercial  sources  cannot  be  obtained.  It  is  believed 
that   in   future  the  adopted  policy  should  be: 

1.  To  provide  all  batteries  requiring  power  for  fortifica- 
tion purposes  (or,  in  certain  cases,  groups  of  batteries), 
and  in  general  all  searchlights,  with  suitable  local  direct- 
connected  direct-current  generating  sets,  preferably  driven 
by  oil  or  gasoline  engines,  these  local  plants  to  be  so  in- 
terconnected and  provided  with  suitable  reserve  sets  as  to 
insure  continuity  and  flexibility   in   service. 

2.  In  general,  in  time  of  peace,  to  purchase  the  power 
for  the  post  lighting  system  and  for  other  similar  post  pur- 
poses, when  it  is  in  the  interest  of  economy  to  do  so,  from 
commercial  sources,  and  in  such  case  to  separate  the  post 
lighting  system  from  the  fortification  system. 

3.  To  install  a  central  plant  in  case  it  is  impracticable 
advantageously  to  purchase  power  for  the  post  service,  anil 
in  case  the  fortification  system  is  insufficient  for  that  pur- 
pose, such  plant  to  constitute  a  reserve  for  fortification 
purposes. 

4.  To  employ  direct  current  for  the  post  service  systems 
in  all  cases  except  where  transmission  conditions  are  such 
a-,  to  render  the  use  of  direct  current  decidedly  uneconom- 
ical 

5.  The  quartermaster  corps  to  install  a  suitable  reserve 
plant,  in  case  the  fortification  system  does  not  provide  such 
a  reserve,  in  all  cases  where  power  is  purchased  from  a 
commercial  source,  the  object  of  this  arrangement  being 
to  provide  for  the  actual  necessities  of  the  post  in  time  oi 
hostilities  in  case  the  source  of  commercial  power  be  in- 
terrupted. 

6.  In  general  to  provide,  whenever  practicable  and  ad- 
vantageous, for  interchangeability  between  the  post  and 
fortification   power   systems,   including  the   introduction   of 
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suitable  converters  whenever  these  may  become  necessary. 

7.  A.l  power  plants  to  be  operated  under  the  supervision 
of  the  coast  artillery  authorities,  employing,  whenever  prac- 
ticable, coast  artillery  enlisted  personnel  for  that  purpose, 
the  object  of  this  being  to  insure  co-ordination  and  to  pre- 
vent a  division  of  responsibility  in  case  of  emergency. 

It  is  believed  that  the  sytsem  above  outlined  will  provide 
for  maximum  reliability  for  fortification  power  in  time  of 
war  and  for  maximum  economy  in  time  of  peace. 

It  is  estimated  that  it  will  require  $2,536,600  to  complete 
the  search-light  equipment  for  the  United  States  forts. 
The  estimates  recommended  for  the  fiscal  year  11)14  will 
include  $250,000  under  this  item,  to  be  expended  in  the  ar- 
tillery districts  of  southern  Xew  York  and  Boston.  It  is 
expected  that  this  sum  will  complete  so  much  of  the  search- 
light installation  in  these  districts  as  is  practicable  in  time 
of  peace.  Twenty-three  60-in.  lights  are  required.  Four- 
teen have  been  purchased.  <  )f  these  four  have  been  in- 
stalled tentatively. 

These  districts  are  provided  with  complete  modern  arma- 
ment and  the  most  modern  fire-control  installations.  It  is 
essential  that  the  armament  and  fire-control  equipment 
shall  be  supplemented  by  a  permanent  searchlight  equip- 
ment if  the  fortifications  are  to  be  effective  in  night  action. 
It  should  be  Kept  in  mind  that  searchlights  of  the  power 
necessary  for  coast-defense  purposes  cannot  be  obtained 
in  open  market  on  the  outbreak  of  war  or  when  war  is 
imminent.  They  are  a  special  article  of  manufacture  and 
require  normally  approximately  one  year  to  supply.  The 
mirrors  cannot  be  obtained  in  the  United   States. 

Submarine  Mines 

Recent  war  has  demonstrated  the  value  id"  submarine 
mines  as  an  element  of  harbor  defense.  If  a  harbor  be  de- 
fended by  an  efficient  system  of  mines  provided  with  the 
requisite  guns  and  searchlights  for  their  protection  against 
countermining,  sweeping  or  other  methods  of  removing 
them,  it  is  not  believed  that  any  enemy,  however  enter- 
prising, will  ever  attempt  to  force  an  entrance  into  a  har- 
bor with  large  ships.  It  is  a  matter  of  satisfaction  that 
severe  tests  have  proved  the  American  system  of  mines  to 
be  exceptionally  efficient  as  a  war  weapon.  The  necessity 
for  completing  at  once  the  submarine  mine  equipment  has 
been  frequently  urged  in  past  reports.  In  the  annual  report 
of  the  chief  of  coast  artillery  for  1910  it  was  stated  that 
"We  cannot  afford  to  wait  for  war  before  completing  our 
mine  defense,  but  must  be  prepared  beforehand ;  for  un- 
less we  are  thus  prepared  no  amount  of  money  made  avail- 
able at  the  outbreak  of  war  could  procure  mine  material  in 
time  to  be  of  service  in  mine  defense  against  an  active,  en- 
terprising enemy.  Essential  parts  of  this  material,  such  as 
cables,  mine  eases  and  electrical  apparatus,  cannot  lie 
bought  in  open  market  but  must  be  manufactured  to  order, 
and  after  having  been  ordered  it  requires  months  to  til 
the  orders.  If  confronted  suddenly  by  war,  only  such 
material  as  is  on  band  can  be  utilized  for  immediate  mine 
defense,  and  if  any  essential  part  oi  the  mine  System  is 
lacking,  the  whole  mine  defense  must  fail.  The  completi 
mine  equipment   of   ever}    harbor   to  be   mined  should   be 

kepi    011    band    ready    to   be    planted,   and    it    should    be    made 

possible  to  mine  effectively  every  harbor  within  fort)  eight 

hours." 

With    the   exception    of    the    cable,    the    supply    of    the    es 

sential  parts  referred  to  above  has  been  practically   com- 
pleted for  all  of  1I1.'  existing  home  ports  except    for  the  .1' 
tillery  districts  of  Galveston  and  New    London,      ["he 
oi    making   immediate   provisions    for   the   additional   cable 
absolutely   required  to  enable  the  mines,  winch  are  already 
provided,  and    for  which   all  the  principal   acci 
also  provided,   to  be   planted   at   all   home   ports   in   >   : 
emergency,  is  an  urgent  one 

The  powerful  and  costly  coast   guns,  mortars  and   mines 
provided  for  the  defense  of  the  coast  cannot   be  operated 


to  the  fullest  measure  of  then  ess  except  in  con- 

nection with  certain  other  costly,  complex  and  scientific 
equipment  installed  for  the  coast  fortifications,  accessory 
to   the   service  of  the  guns,  mortars   and  mines.     This  ac- 

>  equipment  includes  range  and  position  finders. 
ting  boards,  range  and  deflection  computers,  telephones, 
steam  and  gas  engines,  electric  generators  for  developing 
for  moving  ammunition,  traversing  carriages,  ele- 
vating guns  and  mortars;  lights,  both  illuminating  and 
searching;  signals,  including  visual,  telephonic  and  wire- 
less: devices  for  loading  and  planting  mines,  and  elaborate 
mechanical  and  electrical  apparatus  connected  with  oper- 
.  nne  mines.  A  coast  fortification  should  have 
all  of  this  equipmi  I   and  installed  therein  before 

its  manning  body  is  assigned  to  duty.  The  effectiveness  of 
thi  Fortifications  with  all  this  equipment,  regarded  as  a 
unit,  depend     at   all  timi  tl   the 

armament  and  accessories  must  be  maintained  constantly 
in  a  condition  of  thorough  serviceability.  It  will  be  under- 
stood  that   this   ean   be  done  only   by   a   highly   trained   and 

lized  bodi    of  1  ifficers  and  men. 

!  vim;  THE  Men 

1  lu  War  Department,  having  in  mind  the  principles  set 
forth  as  to  the  necessity  of  having  officers  and  men  of  the 
coa       artil  ei  el   specially  trained  to  maintain   and 

operate  the  steam,  mechanical  and  electrical  engineering 
feature-  1  en. 1  1  Fortifications  in  a  condition  of  highest 
serviceability,  some  years  back  provided  courses  of  instruc- 
tion for  officers  and  enlisted  men  at  the  (oast  Artillery 
School  at  Fort   Monroe,  \  a.,  that  had  for  their  object  pre- 

el]  the  training  of  selected  officers  and  enlisted  men  for 
these  technical  duties.  Accordingly  there  arc  among  the 
commissioned  personnel  of  the  coast  artillery  officers  who 
are  designated  as  "artillery  engineers,"  and  among  the  en- 
listed personnel  non-commissioned  staff  officers  with  the 
grades  of  "engineer,"  "fireman,"  "master  electrician." 
"electrician  sergeant"  (first  and  second  class)  and  "master 
gunner,"  whose  duties  relate  particularly  to  the  care,  pres- 
ervation and  maintenance  of  the  electrical  and  mechanical 
equipment  of  coast  fortifications  in  condition  of  thorough 
serviceability. 

Based  on  the  estimates  of  the  National  (.'oast  Defense 
Board,  the  percentages  of  completion  of  electrical  installa- 
tions necessary  for  full  protection  of  home  ports  are  as 
follows:  Search-lamps.  41  per  cent;  power  plants,  50  per 
cent,   and    submarine   mines   and   structures,   81   per  cent. 

Power-Plan  1   <  )perai  ion 
lln    power  plant  at  Fort  Monroe  is  ,  perated  entirely  by 
enlisted  men  of  the  Coast  Artillery  Corps  under  the  super- 
vision  of  the   head   of  this  department   of   the   school.      It   i« 
used    for   instruction   purposes   by   both   the   officers'   ai 
enlisted  men's  divisions.     The  results  obtained  in  the 
ation  of  this  plant  have  been  very  satisfactory,  an  a 
daily   power   and    I  "   kw-hr.    for  the 

twelve  mi  9,  1912,  having  be. 

.     .1  cost  per  kilowatt-hour  at  the  switchboard  of  3.38 
including    all    supplies,    n  "•'    and    depreciation,    or 

,,f  1. 1. 1  cents  excluding  lab.r  and  depreciation  costs.  It  is 
estimated  thai   the    n  'illation  of  this  plant  and  its  pi 

hting.    pumping,    fortification,    school    and 
heatin  ■'  an" 

nual  maintei 
,,„.  ,  1    approximati  1}  making  allowam 

1  involved  and   for  deprecia- 
it,   in   an  annual   net  commercial   savi 

the  high  opinion   held  of 

plant    in    commercial    circles   that    some   of   the   most 

inent   manufacturers  of   engineering  apparatus  in   the 

1  it  as  exemplifying  in  a  noteworthy 

manner   the   efficiency   that   can   be   obtained   with    isolated 

plan:  I  capacity. 
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Performance    Similarities    of    the    Direct-Current 
Shunt  Motor  and  the  Polyphase  Induction  Motor 

By  William  G.  Merowitz 

The  average  user  of  electric  motors  is  unaware  of  the 
striking  similarity  between  the  performance  curves  of  the 
direct-current    shunt    motor    and    the    polyphase    induction 
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motor  and  is  generally  prepossessed  with  the  idea  that  the 
work  which  either  of  the  two  machines  can  be  made  to  do 
is  widely  different  from  the  field  of  operation  of  the  other. 
With  the  intention  of  pointing  out  more  clearly  the  simi- 
larity in  the  output  characteristics  of  these  types,  two  ma- 
chines were  taken  from  the  stock  of  a  prominent  New  Eng- 
land manufacturer  and  subjected  to  performance  tests  over 
wide  ranges  of  load.  These  two  motors  were  of  as  nearly 
the  same  rating  as  it  was  possible  to  procure,  each  being 
a  7.5  hp,  220-volt  machine.  However,  there  was  the  slight 
difference  that  the  direct-current  shunt  machine  operated 
at  1000  r.p.m.  and  the  three-phase  squirrel-cage  induction 
motor  was  designed  for  60  cycles  and  operated  at  1120  r.p.m. 
The  results  of  a  brake  test  on  each  of  these  machines  are 
shown  graphically  in  Figs.  1  and  2.  In  order  that  these 
results  may  be  more  easily  compared,  the  three  most  im- 
portant characteristics  of  the  two  machines  have  been 
plotted  on  the  same  sheet  and  are  shown  in  Fig.  3.  From 
this  illustration  it  may  readily  be  seen  that  the  torque,  watts 
input  and  efficiency  for  the  two  machines  are  nearly  iden- 
tical within  the  limits  of  practical  operation.  In  regard  to 
starting  torque  it  may  be  said  that  the  two  machines  per- 
form equally  well  for  commercial  purposes,  but  the  starting 
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FIG.    2 — PERFORMANCE    CHARACTERISTICS    OF    A     7.5-HP,    220- 
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torque  of  the  alternating-current  machine  may  be  mate- 
rially increased  by  inserting  additional  resistance  in  the 
rotor  circuit. 

It  has  been  observed  that  the  losses  at  intermediate 
loads  are  less  in  the  polyphase  machine  than  they  are  in 
the  direct-current  motor,  which  in  a  large  measure  ac- 
counts for  the  slightly  higher  efficiency  of  the  alternating- 


current  machine  on  the  lighter  loads.  On  overloads  the 
efficiency  curve  of  the  polyphase  machine  shows  it  to  be 
less  efficient  than  the  direct-current  motor,  but  as  a  matter 
of  fact  the  alternating-current  motor  is  better  adapted 
to  overload  operation  than  is  the  direct-current  machine, 
since  the  latter  is  subject  to  commutation  troubles  when 
operated  above  normal  load. 


fig.  3- 


-COMPARATIVE    PERFORMANCE    CHARACTERISTICS    OF 
DIRECT-CURRENT  AND  INDUCTION   MOTORS 


The  curves  marked  "speed"  in  Figs.  I  and  2  show  the 
speed  regulation  of  the  direct-current  machine  to  be  con- 
siderably better  than  that  of  the  induction  motor.  Both 
of  these  types  of  motors  are  considered  to  be  constant- 
speed  machines,  the  direct-current  motor  on  account  of  the 
constant  value  of  field  flux  and  the  induction  motor  because 
of  the  constant  value  of  line  frequency.  The  poorer 
speed  regulation  of  the  induction  motor  manifested  in  these 
curves  is  not  inherent  in  this  type  of  machine  but  is 
due  to  a  comparatively  high  resistance  rotor  used  in  this 
machine  for  the  purpose  of  producing  greater  starting 
torque.  It  should  be  said  in  this  connection  that  racing 
is  never  experienced  with  the  polyphase  motor,  as  it  is  im- 
possible for  the  machine  to  run  above  synchronous  speed. 
The  direct-current  machine,  however,  may  in  event  of  a 
weakened  field  reach  speeds  which  are  dangerous  to  the 
armature  windings  from  the  high  centrifugal  stresses. 

To  supplement  the  foregoing  performance  tests  a  large 
number  of  data  were  collected  on  the  relative  weights  and 
costs  of  these  two  types  of  machines,  and  curves  have  been 
plotted  to  show  these  facts.  From  the  graphic  comparison 
of  weights  shown  in  Fig.  5  it  may  be  seen  that  for  a  7.5-hp 
output  the  weights  of  the  machines  are  most  nearly  alike, 
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FIG.    4 COMPARATIVE    COSTS    OF    THE    TYPES    OF 

MACHINES 

and  that  above  this  point  as  the  output  increases  the  curves 
diverge.  The  rapid  increase  in  weight  per  horse-power  of 
the  direct-current  machine  is  due  almost  entirely  to  the 
commutator,  which  must  be  made  large  in  order  that  it 
may  remain  within  the  specified  limits  of  temperature  rise. 
The  weight  per  unit  output  for  inclosed  motors  is  higher 
than  for  the  open  machines  shown  in  these  curves. 
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The  curves  of  Fig.  4  show  that  for  the  same  output  the 
polyphase  motor  is  the  cheaper  machine.  This  result  is  to 
be  expected,  for  the  commutator  is  an  expensive  part  of 
the  direct-current  motor,  not  on  account  of  the  cost  of  the 
copper  alone,  but  because  of  the  high  cost  of  its  con- 
struction. As  is  characteristic  of  the  weight  curves,  the 
cost  curves  show  that  for  increasing  outputs  the  cost  of 
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FIG.     5 — COMPARATIVE     WEIGHTS     OF    THE     TWO    TYPES     OF 
MACHINES 

direct-current  machines  increases  more  rapidly  than  does 
the  cost  of  the  polyphase  machines.  It  rarely  happens,  how- 
ever, that  the  prospective  buyer  concerns  himself  with  the 
comparative  costs  of  alternating-current  and  direct-current 
motors  as  he  is  compelled  by  existing  circumstances  to 
employ  one  or  the  other  without  choice.  For  this  reason  it 
is  the  writer's  opinion  that  the  competition  between  these 
two  types  of  machines  will  never  be  of  a  very  keen  nature, 
even  though  it  has  been  shown  that  the  two  machines  are 
very  well  adapted  to  do  the  same  work. 


Electric  Arc  Used  for  Igniting  Gas  in  Tunnel 

In  boring  the  municipal  aqueduct  tunnel  through  the  Santa 
Ynez  Mountain  range  in  California  for  the  water  supply 
of  the  city  of  Santa  Barbara,  gas  was  encountered  in 
large  quantities.  In  order  to  guard  against  and  safely 
dispose  of  this  inflow  a  system  of  electric  arcs  was  installed 
in  the  tunnel  and  used  to  ignite  the  gas  after  firing  a  round 
in  the  heading.  The  specially  made  arc  lamps  were 
placed  in  high  points  along  the  tunnel  about  200  ft.  apart, 
the  first  one  being  located  about  150  ft.  back  of  the  head- 
ing. Thirty  minutes  after  the  blast  was  fired  the  arcs  were 
switched  into  circuit  and  an  ammeter  at  the  switch  indi- 
cated whether  the  lamps  responded  or  not.  After  obtain- 
ing results  of  arcing  from  the  portal  the  fire  boss  and 
helper  would  advance  to  another  arcing  station  3500  ft. 
from  the  portal,  and  electricity  would  be  again  applied.  If 
no  gas  explosion  ensued,  the  entire  tunnel  ahead  was  ex- 
plored with  safety  lamps.  If  no  pockets  were  discovered, 
the  inspectors  returned  to  the  station,  where  the  arcs  were 
again  switched  into  circuit,  and  with  the  arc  lamps  burn- 
ing the  inspectors  returned  to  the  heading  and  placed 
torches  at  intervals  of  100  ft.  through  the  gas  section, 
which  were  kept  burning  during  the  next  shift.  Four 
hours  were  consumed  in  testing  before  the  next  heading 
crew  were  permitted  to  go  on  shift.  Two  heading  shifts 
were  maintained,  and  aside  from  the  two  four-hour  periods 
of  fire-boss  shifts  the  work  was  uinterrupted.  Water  was 
also  encountered  in  large  quantities.  The  tunnel  is  19,560 
ft.   long. 


Progress  of  Keokuk  Water-Power  Development 

During  the  three  months  covered  by  Progress  Bulletin 
No.  8,  issued  under  date  of  December,  1912,  by  the  Missis- 
sippi River  Power  Company,  which  is  building  the  200,- 
ooo-hp  hydroelectric  plant  at  Keokuk,  la.,  work  on  the  dam, 
power  house  and  locks  has  gone  forward  rapidly. 

The  main  dam  was  connected  with  the  power  house  struc- 
ture in  October,  and  this  has  enabled  carloads  of  machinery 
to  be  delivered  directly  to  the  plant  without  being  re- 
handled.  Three  turbines  have  already  been  received  and 
completely  erected.  The  runners  weigh  65  tuns  each  and 
measure  16.5  ft.  in  diameter  and  12  ft.  in  height.  One 
manufacturer  cast  his  runners  in  four  quarters,  to  be  fitted 
together  at  the  site.  The  other  built  his  wheels  in  a  single 
piece,  for  the  transportation  of  which  a  special  75-ton  car 
was  required.  The  car  followed  a  route  carefully  selected 
with  respect  to  bridge  clearances  and  was  allowed  to  travel 
only  during  daylight  as  a  safeguard  against  accident.  Eight 
days  were  consumed  in  making  the  trip  from  Akron,  Ohio, 
to  Keokuk. 

Concrete  for  the  ship  lock  is  now  complete,  and  the 
huge  300-ton  gate  leaves,  each  50  ft.  by  67  ft.,  are  already 
in  place.  Construction  of  the  sixteen  draft  tubes  in  the 
south  or  second  half  of  the  power  house  has  been  pushed 
rapidly  during  the  fall  and  winter  months.  The  north  half 
of  the  structure,  housing  the  first  group  of  machines,  is  now 
practically  completed  and  the  building  is  rapidly  assuming 
its  final  appearance.  Even  the  concrete  barriers  and  soap- 
stone  slabs  for  the  11,000-volt  bus  structure  are  partly  in 
place.  To  date  five  of  the  generator  stators  have  been 
wound,  four  rotors  have  been  assembled,  four  bases  are  in 
place,  and  one  has  had  its  stator  sections  mounted  in 
position. 

Owing  to  a  change  in  the  plans,  it  has  now  been  deter- 
mined to  extend  the  piers  and  arches  of  the  dam  around 
the  north   end   of   the   power   house   and   thence   diagonally 
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stream  to  a  point  on  the  Iowa  shore  near  the  north 

end  of  the  seawall.     Ham  and  extension  will  thus  form  a 

bridge  for  the  passage  of  railroad  trains,  a  steel  drawbridge 

through.     About  sixty  spillway  sec- 

it  the  center  of  the  main  dam  have  been  left  open  to 

discharge  of  the  river's  flow,  but  will  later  be 

in -succession  with  the  aid  of  stop-logs  and  dikes. 
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A  New  Method  of  Timing  Watt-Hour  Meters 

By  Gordon   Thompson 

The  percentage  accuracy  of  watt-hour  meters  is  experi- 
mentally determined  by  comparing  the  watt-hours  or  watt- 
seconds  represented  by  a  certain  number  of  revolutions  of 
the  meter  disk  with  the  watt-hours  or  watt-seconds  com- 
puted from  the  indications  of  power-measuring  instruments 
and  the  speed  of  the  meter.  In  precision  work,  such  as  the 
calibration  of  rotating  standards  and  the  testing  of  watt- 
hour  meters  under  the  Meter  Code  of  the  National  Electric 
Light  Association  and  the  Association  of  Edison  Illumi- 
nating Companies,  it  is  necessary  that  this  speed  be  deter- 
mined with  an  accuracy  of  at  least  0.1  per  cent. 

Up  to  the  present  the  accurate  measurement  of  time  in 
watt-hour-meter  testing  has  been  generally  accomplished 
by  means  of  stop-watches.  An  approach  to  the  degree  of 
accuracy  stated  above  has  been  sought  by  using  the  average 
of  a  number  of  determinations  of  a  long  period  of  time; 
for  example,  it  is  customary  to  take  the  average  of  six 
readings,  each  100  seconds  long,  for  a  single  test  on  a 
rotating  standard. 

The  errors  of  the  stop-watch  are,  however,  large  and 
variable.  First,  there  is  the  error  which  is  produced  at 
the  starting  of  the  recording  mechanism.  The  toothed 
wheel  on  whose  shaft  the  second  hand  is  mounted  usually 
has  120  teeth,  each  tooth  thus  corresponding  to  one-fifth  of 
a  second.  The  even  chances  therefore  are  that  the  time  of 
engagement  of  the  gear  train  as  indicated  by  the  second 
hand  will  be  one-fifth  of  a  second  ahead  of,  coincide  with 
or  be  one-fifth  of  a  second  behind  the  actual  moment  that 
the  impulse  is  given  to  the  stem  of  the  watch.  In  com- 
mercial testing  the  testers  usually  take  readings  only  40 
seconds  in  length ;  in  these  cases  there  is  a  possible  error 
of  0.5  per  cent.  Of  course  the  probabilities  are  that  this 
starting  error  will  be  reduced  to  a  negligible  quantity  if 
the  tester  use  the  average  of  a  number  of  readings  of  a 
long  period  of  time.     But  the  uncertainty  is  ever  present. 

A  second  starting  error  is  found  in  watches  not  of  the 
highest  grade,  caused  by  the  impulse  given  to  the  light 
second  hand  by  sudden  and  imperfect  meshing  with  the 
moving  gear  train.  This  "throw"  often  amounts  to  one- 
half  of  a  second  and  constitutes  a  serious  source  of  error. 

The  remaining  error  found  in  the  indication  of  a  stop- 
watch is  the  time  error  of  the  watch's  movement. 

Finally,  the  stop-watch  method  is  subject  to  the  personal 
error  of  the  observer ;  he  may  not  correctly  determine  the 
time  of  transit  of  a  mark  on  the  meter  disk  past  a  fixed 
point  which  he  has  selected.  It  is  reasonable  to  beiieve, 
however,  that  he  will  make  the  same  error  at  the  end  of 
his  determination  as  at  the  beginning. 

Before  passing  from  the  stop-watch  method,  attention 
should  be  called  to  the  corrective  tendency  of  a  comparison 
check  of  the  stop-watch  with  a  standard  clock.  If  the 
number  of  readings  made  in  this  comparison  is  not  small 
and  the  time  period  involved  is  long,  the  starting  errors 
will  be  reduced  to  a  minimum,  the  time  error  will  be  deter- 
mined, and  it  is  probable  that  the  personal  error  of  the 
observer  will  be  evaluated.  However,  having  in  mind  these 
errors,  their  probable  values  and  the  means  of  determining 
and  eliminating  them,  it  is  not  wise  to  place  the  probable 
accuracy  of  the  stop-watch  method  above  0.2  per  cent. 

The  large  amount  of  "code"  testing  of  watt-hour  meters 
being  done  at  the  Electrical  Testing  Laboratories,  New 
York  City,  has  emphasized  the  need  of  a  more  accurate 
means  of  measuring  time  than  the  stop-watch.  The  first 
method  tried  consisted  in  the  substitution  of  an  ordinary 
chronograph  such  as  is  commonly  used  in  physical  and 
astronomical  work.  Simultaneous  records  were  made  on  a 
chart  by  a  standard  clock  beating  seconds  and  by  a  key 
pressed  by  the  observer  at  every  revolution  of  the  meter 
disk.  This  method  gave  an  accurate  measurement  of  time, 
but  the  observer's  personal  error  remained.     Obviously  the 


next  step  was  to  make  the  meter  record  its  speed  auto- 
matically. Here  the  work  done  by  Messrs.  J.  B.  Seaman 
and  Burleigh  Currier  was  followed.  In  the  method  de- 
vised by  them  contact  was  made  between  two  platinum- 
tipped  wires  or  between  a  platinum  wire  and  a  mercury  cup 
at  every  revolution  of  the  meter.  The  times  of  contact 
were  recorded  on  a  specially  designed  chronograph  with 
six  pens  which  has  been  named  an  "errometer."  This 
method  of  making  the  meter  self-registering  has  been 
superseded  in  the  testing  at  the  Electrical  Testing  Labora- 
tories because  the  contacts  are  not  permanently  reliable  and 
a  new  method  of  fastening  them  to  the  meter  must  be 
devised  for  each  new  type  tested. 

The  latest  step  is  represented  in  the  apparatus  described 
below,  which  was  devised  by  the  writer  and  has  been  in  use 
at  the  Electrical  Testing  Laboratories  since  Sept.  1,  1912. 
The  scheme  is  to  cause  a  high-voltage  spark  to  pass  from 
a  stationary  point  to  a  point  on  th'e  disk  or  other  part  of 
the  meter's  rotor  at  each  revolution  and  by  its  passage  to 
operate  a  relay  which  in  turn  produces  a  movement  of  the 
pen  of  a  chronograph.  The  meter  itself  thus  makes  a 
reliable  record  of  its  speed  without  bringing  anything  into 
contact  with  its  moving  element. 

The  high  voltage  necessary  for  the  spark  is  furnished  by 
a  small  10,000-volt  testing  transformer  (T  in  the  sketch), 
connected  across  a  variable  alternating-current  supply.  A 
limiting  resistance  R  is  placed  in  series  with  its  primary, 
and  the  voltage  applied  to  the  circuit  is  varied  by  means 
of  an  auto-transformer  A.  One  terminal  of  the  high-ten- 
sion or  secondary  winding  of  the  transformer  is  connected 
to  the  meter  register.  The  other  terminal  of  the  secondary 
winding  ends  in  a  well-insulated  needle-point  P.  This  is 
so  placed  that  a  moving  point  on  the  meter's  rotor  passes 
near  it  at  each  revolution.  With  rotating  standards  the 
large  pointer  of  the  recording  mechanism  constitutes  the 
moving  point,  the  stationary  point  being  a  piece  of  wire 
held  beneath  the  glass  cover  near  the  dial.  In  the  case  of 
house-type  watt-hour  meters  a  piece  of  wire  weighing  about 
10  milligrams  and  bent  into  a  U-shape  is  sprung  onto  the 
edge  of  the  meter  disk  to  form  the  moving  point  6". 

When  the  moving  point  comes  opposite  the  needle-point 
a  spark  will  pass.  This  practically  short-circuits  the  trans- 
former secondary,  and  the  load  current  which  flows  will 
greatly  increase  the  voltage  across  R.  The  electromagnet 
M  of  an  alternating-current  relay  is  shunted  across  R, 
and  this  increased  voltage  operates  the  relay.  A  copper  rod 
attached  to  the  armature  is  thereby  caused  to  dip  into  a 
mercury  cup  L;  this  completes  a  local  circuit  through  the 
electromagnet  of  a  chronograph  K,  and  a  record  of  the 
passage  of  the  spark  is  thus  made.  A  standard  clock  C 
sends  seconds  signals,  which  are  recorded  on  the  chart  by 
means  of  the  same  pen. 

The  insulation  of  the  meter  coils  is  never  subjected  to  a 
higher  potential  than  120  volts,  and  the  tester  can  receive 
a  shock  only  by  deliberately  touching  the  high-tension 
needle-point,  which  is  incased  in  a  tube  of  high  insulation. 

A  liquid  contact  used  in  the  chronograph  circuit  gives  a 
record  of  nearly  constant  length  at  all  speeds  of  the  meter 
disk.  The  moving  element  of  the  relay  is  large  and  heavy 
and  is  controlled  by  gravity;  vibrations  are  damped  out  by 
means  of  a  spring.  The  chronograph  employed  at  the 
Electrical  Testing  Laboratories  was  made  by  Mr.  William 
Gaertner,  of  Chicago,  and  has  two  pens  mounted  on  a 
rolling  carriage  which  is  moved  the  length  of  a  recording 
drum  by  means  of  a  screw  thread.  The  speed  of  the  drum 
is  maintained  at  a  constant  value  by  a  centrifugal  governoi. 
When  the  chronograph  is  correctly  adjusted  the  record 
drum  makes  one  revolution  in  exactly  thirty  seconds.  Since 
the  diameter  of  the  drum  is  6  in.,  a  one-second  interval  is 
represented  on  the  record  by  two  marks  about  %  in.  apart. 
Fractions  of  a  second  are  read  with  the  aid  of  ten  radial 
lines  etched  on  a  microscope  cover-glass.  Even  0.05  second 
may  be  read  with  the  greatest  ease. 
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The  presence  of  two  pens  permits  the  simultaneous  test- 
ing of  two  meters.     Red  and  black  inks  are  used. 

The  method  of  working  up  the  chart  is  simple.  .\  meter 
mark  near  the  beginning  of  the  record  is  selected  as  the 
zero  revolution.  The  second  mark  immediately  preceding 
the  meter  mark  is  taken  as  the  zero  of  time.  A  line  is  then 
drawn  through  the  second  marks  in  the  same  vertical  row. 
Since  the  marks  on  this  line  are  thirty  seconds  apart,  as 
explained  before,  the  number  of  any  particular  second  in 
easily  determined.  The  meter  revolutions  are  counted  in 
the  same  way  by  means  of  inclined  lines  drawn  through 
marks  on  adjacent  rows.  From  the  time  of  a  given  number 
of  revolutions  the  speed  of  the  disk  is  computed  and  then 
the  meter  accuracy  is  determined  in  the  usual  way. 

The  possible  inherent  errors  of  this  method — that  is, 
neglecting  errors  made  in  working  up  the  charts  and  in 
holding  a  wrong  load  value,  which  are  not  peculiar  to  this 
method — are  the  following: 

1.  Variation  of  the  spark. 

2.  Acceleration  and  deceleration  of  the  rotor  due  to  elec- 
trostatic attraction. 

3.  In  alternating-current  meters  the  current  from  the 
spark,  traversing  the  disk,  may  produce  a  torque  by  reaction 
with   the  fluxes   from  the  pole  tips. 

1.  In  successive  revolutions  the  spark  may  not  always 
jump  the  air-gap  when  the  two  points  are  in  the  same  rela- 
tive position.  This  variation  has  a  maximum  value  of  not 
more  than  1/32  in.  and  is  of  frequent  occurrence  only  at 
high  speeds.  In  a  disk  3.5  in.  in  diameter  (modern  small 
alternating-current  meter)  this  variation  would  produce  an 
error  of  about  0.3  per  cent  in  one  revolution.  To  reduce 
the  possible  error  to  0.1  per  cent  it  would  therefore  be 
necessary  to  take  at  least  three  revolutions  in  a  test,  assum- 
ing that  only  the  first  spark  overleaps  and  all  the  others  are 
normal,  which,  of  course,   is  the  extreme  case. 

2.  There  is  always  electrostatic  attraction  between  two 
bodies  maintained  at  a  difference  of  potential.  In  this 
method,  however,  it  is  usually  the  case  that  we  have  only 
a  point  projecting  1/16  in.  from  a  surface  of  comparatively 
large  area;  hence  the  electrostatic  field  between  the  fixed 
point  and  the  meter  disk  is  appreciably  changed  onlj  for 
the  short  time  that  the  moving  point  is  sweeping  past  the 
needle-point.  It  is  reasonable  to  assume,  therefore,  that 
any  acceleration  due  to  electrostatic  attraction  with  the 
approaching  point  will  be  entirely  counterbalanced  by  tin 
deceleration  with  the  receding  point.  This  matter  lias  been 
investigated  by  carefully  noting  the  speed  of  rotation  of  a 
rotating  standard  having  a  "creep"  of  one  revolution  in 
about  twenty  seconds.  Here  we  have  the  pointer  of  the 
register  constituting  the  moving  point  and  the  extreme  case 
is  set  up  of  a  great  change  in  the  field  between  tin 
electrified  bodies  for  about  one-tenth  of  a  revolution.  In 
this  particular  case,  however,  no  change  in  spied  whatever 
could  be  detected  either  before  or  during  or  after  the 
passage  of  the  spark 

3.  In  certain  types  of  alternating-current  meters  the 
electromagnetic  windings  are  on  the  front  side  of  the 
rotor  shaft.  In  testing  meters  of  this  particular  type  it  is 
Conceivable  that  the  "spark"  current  in  traversing  the  disk 
below  the  pole  pieces  .might  exert  a  torque  affecting  the 
rotation  of  the  moving  element.  This  effect  can  be  elimi- 
nated by  using  for  the  spark  a  current  of  another  frequency 
than  that  on  which  the  meter  is  operating.  In  the  "code" 
testing  done  at  the  laboratories  this  method  lias  been  fol- 
lowed. Some  tests  have  been  made  b)  them,  however,  in 
which  the  same  source  was  used  for  both  the  meter  and 
spark;  that  is,  the  same  frequency  was  used  for  both.  The 
results  obtained  showed  negligible  differences  even  at  light 
loads  from  those  obtained  using  two  frequencies. 

The  third  error  is  therefore  apparently  negligible  and 
may  always  be  eliminated  by  the  use  of  different  frequencies 
for  the  test  and,  spark  currents. 

A  large  number  of  tests  have  been  made  in  which  the  test 


meter       >  1  by  this  method,  and  th  tained 

have  in  every  case  been   perfectly  uniform  and  consi 
as    distinguished    from    previous    tests    where    stop-watches 
were  u  ed  and   frequent  rechecking  was  necessary. 

A  meter-test  hoard  is  now  lining  built  having  in  view  the 
application  of  this  method  of  timing  to  all  classes  ami 
of  wait-hour  nun  principle.     The  high-ten- 

sion Iran  former  is  to  he  mounted  above  the  test  board 
beyond  Striking  distance.  The  high-tension  needle-point 
will  lie  placed  on  an  insulated  carriage  running  on  a  metal 
track  in  front  .if  the  meters  so  that  it  can  be  placed  in 
operation  on  any  one  of  the  meters  in  a   lew  seconds.     The 

d  to  the  transformer  by  1 
of  a  heavil)   insulated    :  1      Onlj  a  few  tenths  of 

an    inch    of   tin-    needle-point    will    he   <  (cposed,    so   that    the 
am  1   deliberatelj    reai  h   In-  hand  around  and  touch 

ih'     point    l"    gel    a    shock.       Even    then    the    shock    re.' 
will  not  he  dangerous,  sinc<  the  sei  ondary  current  is  limited 
to  about  0.008  amp.    The  chronograph  is  to  be  placed  at  the 
end  of  tin   table  in  a  convenient   pi isitiou. 

[Tie  advantages  of  this  method  of  timing  watt-hour  me- 


SPARK-GAP     \\n    CHRONOGRAPH    CIRCUITS    FOR    TIMING    WATT- 
HOUR    METERS 

ters  with  a  view  to  obtaining  a  result  accurate  to  0.1   per 
cent  am  the  following: 

1.  The' method  requires  only  one  whose  sole 
duty  is  to  maintain  a  constant  load,  as  contrasted  with  the 
stop-watch  method,  when-  two  observi 

2.  din-  inherent  erroi  igible  and  the  final  ac- 
curacy depends  only  on  the  precision  with  which  the 

is    maintained.      With    the    stop-watch    method    there    are 

3.  ihe  meter  records  it,  own  speed  in  a  permanent  form 

on   a  eh. nt    which  may   b  1   indefinitely   for    I 

reference.        Mm.     is     "1     importance     in    "cod,"    testil 
particular.      The   Stop-W  ir   the 

ation   of   the  tester's   readings. 

4.  In   "code"   testing   and  in  investigation   work   w  I 

Few    ers    are   subjected  to  a   large  number  of  tes 

large  saving  in  expense  results    from  the  shorter  length  oi 
time  required  to  perform  the  test.     Moreover,  many  n 
may  be  tested  at  one  time  and  in  a  shorn 

than  is  required  by  the  stop-watch  method.  If  a  chrono- 
graph with  two  1  -  oi  twenty  watt- 
hour  meters  at  one  load  may  be  easily  obtained  in  twenty- 
five  minutes.  By  the  stop-watch  method,  using  four  u 
three  of  whom  are  timing  meters,  at  least  forty  minutes 
would  he  req  1 

In  short  test,  on  single  meters  the  expense  represented 
by  the  time  required  to  "work  up"  charts  is  offset  by  the 
saving  in  expense  resulting  from  the  use  of  only  one 
observer. 
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Central  Station  Management 


Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among  Successful  Utilities 


Wiring  Old  Houses  in  Nashville 

One  of  the  important  and  ever-present  problems  of  the 
central-station  manager  is  devising  means  to  bring  about 
the  wiring  of  old  houses.  In  many  of  the  older  cities  the 
proportion  of  residences  wired  for  electric  service  is  far 
too  small.  As  the  result  of  a  recent  energetic  campaign 
Mr.  James  E.  Carnes,  contract  agent  of  the  Nashville 
(Tenn.)  Railway  &  Light  Company,  reports  that  during 
a  period  of  eight  weeks  142  old  houses  have  been  wired 
for  electricity.  This  is  a  good  record  for  a  city  of  the  size 
of  Nashville,  and  should  be  emulated  in  many  places  where 
there  has  been  little  or  no  recent  old-house-wiring  effort. 


Discouraging  the  "Loan  Shark"  in  St.  Louis 

Effective  Feb.  I,  a  loan  fund  has  been  created  by  the 
Union  Electric  Light  &  Power  Company  of  St.  Louis. 
Deserving  employees  who  may  need  money  temporarily 
to  meet  emergencies  such  as  arise  from  sickness,  death  in 
their  families  or  other  unforeseen  contingencies  may  bor- 
row from  the  company,  without  interest,  subject  to  the 
provisions  of  the  plan  governing  the  loan  fund.  The 
maximum  amount  to  be  loaned  to  one  employee  must  not 
exceed  50  per  cent  of  his  monthly  salary.  The  amount  of 
the  instalment  repayable  each  pay  day  shall  represent  at 
least  10  per  cent  of  the  loan.  Application  for  a  loan  shall 
be  made  to  the  company  by  the  employee  through  the  chief 
of  department,  superintendent  or  foreman,  and  be  approved 
by  the  head  of  the  department  in  which  the  applicant  is 
employed.  The  total  amount  of  money  outstanding  on 
loans  at  one  time   shall   not  exceed  $5,000. 


Fifty  Cents  Increase  in  Monthly  Rent  Pays  for 
Wiring  Dwelling 

By  first  getting  tenants  of  unwired  property  to  agree  to 
an  increase  of  from  50  cents  to  $1  in  their  monthly  rent, 
provided  that  the  modern  convenience  of  electric  wiring  is 
installed,  the  commercial  department  of  the  Tri-City  Rail- 
way &  Light  Company,  of  Davenport,  la.,  has  succeeded 
in  obtaining  house-wiring  contracts  from  a  number  of  local 
landlords  who  would  not  have  been  likely  to  authorize  such 
construction  if  approached  along  the  usual  lines. 

Such  an  increase  of  $6  to  $12  per  year  in  rental  income 
easily  covers  the  interest  cost  on  the  average  outlay  for 
wiring,  besides  leaving  a  comfortable  surplus  to  retire  the 
original  expenditure  in  a  few  years,  so  that  the  property 
is  soon  left  with  a  substantial  improvement  at  practically 
no  cost  to  the  owner.  Almost  any  tenant,  of  course,  would 
willingly  submit  to  an  increase  of  from  50  cents  to  $1  a 
month  for  the  convenience  and  comfort  of  living  in  a 
modern,  wired  dwelling,  while  for  renting  the  same  premises 
to  the  next  tenant  the  appreciation  in  rental  value  may  well 
be  several  times  this  amount. 

The  Davenport  company's  experience,  like  that  of  other 
central  stations,  had  been  that  a  simple  request  from  the 
tenant  was  hardly  sufficient  to  bring  the  landlord  to 
spend  the  amount  necessary  to  have  the  house  wired.  "But 
when  the  owner  is  presented  with  a  written  agreement  on 
the  part  of  the  tenant  to  pay  more  rent  it  becomes  a  differ- 
ent matter,"  according  to  Mr.  H.  C.  Blackwell,  vice-presi- 


dent and  general  superintendent  of  the  Davenport  com- 
pany, "and  in  this  way  we  have  succeeded  in  wiring  houses 
which  otherwise  never  would  have  been  wired."  The  busi- 
ness department  also  keeps  in  close  touch  with  local  real- 
estate  men,  attending  their  meetings  and  taking  up  with 
them  the  matter  of  soliciting  their  tenants  to  adopt  electric 
lighting  and  energy-consuming  devices. 


An  Automatic  Appliance  Demonstration 

The  value  of  office  displays  in  creating  interest  among 
customers  was  demonstrated  in  particular  by  the  Ripon 
(Wis.)  company  which  during  a  recent  appliance  campaign 
installed  the  automatic  apparatus  demonstration  herewith 
illustrated.  At  one  side  of  the  office  space  Mr.  W.  E. 
Haseltine,  local  manager,  set  up  the  life-size  pasteboard 
figure  of  a  woman  who,  flatiron  in  hand,  presided  over  an 
ironing    board.       Surrounding    her    were    various    motor- 


net  W^T ' 

APPLIANCE    DEMONSTRATION    AT   RIPON,    WIS. 

driven  devices,  such  as  electric  washers,  sewing  machines, 
buffing  and  grinding  motors,  vacuum  cleaners,  fans,  etc. 
Overhead  numerous  small  Christmas-tree  lamps  were  fes- 
tooned, and,  it  being  the  holiday  season,  an  electrically 
lighted  tree  blazed  at  one  side.  By  means  of  a  hand-made 
flasher  in  the  basement,  the  different  devices  and  lamps 
were  alternately  started  and  stopped,  one  after  the  other, 
giving  a  mysterious  and  striking  effect.  This  exhibit  at- 
tracted to  the  office  many  who  would  not  otherwise  have 
come,  and  each  had  some  question  to  ask  about  some  device 
or  appliance  so  that  much  desirable  publicity  was  created. 


Commercial  Growth  at  Louisville,  Ky. 

The  Louisville  Lighting  Company,  of  Louisville,  Ky.,  an- 
nounces an  increase  of  100  per  cent  in  the  number  of  new 
customers  it  secured  during  December,  1912,  as  compared 
with  December,  191 1.  December,  191 1,  in  turn,  had  shown 
an  increase  of  more  than  100  per  cent  in  the  number  of 
customers  secured  over  the  corresponding  month  of  1910. 
As  the  result  of  two  years  of  strenuous  business-seeking, 
the  commercial  department  of  the  company  is  in  a  position 
to  show  more  than  200  per  cent  increase,  a  record  of  which 
it  may  be  justly  proud.  An  increase  of  from  18  to  25  per 
cent  in  the  station  load  of  the  company  was  also  noted 
during  December,  1912. 
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Giving  Church-Fair  Sales  Profits  to  Charity 

The  question  of  the  best  way  in  which  to  contribute  to 
the  many  local  charitable  movements,  such  as  church  ba- 
zars, hospital  fairs,  etc.,  for  which  the  aid  of  central  sta- 
tions is  solicited  is  one  that  has  to  be  decided  frequently 
by  the  management  of  these  companies. 

One  way  to  help  worthy  causes  and  at  the  same  time  to 
secure  desirable   publicity   is   the   general    scheme    followed 


BOOTH    AT   A    BROOKLYN    CHURCH    FAIR 

by  the  Edison  Electric  Illuminating  Company  of  Brooklyn. 
The  exact  plan  varies  somewhat  with  each  case,  depending 
on  the  urgency  of  the  need,  but  the  general  idea  is  to  pur- 
chase space  for  a  booth  at  such  functions,  exhibit  a  full 
line  of  appliances  and  give  some  part  of  the  proceeds, 
usually  the  profits,  to  the  cause.  This  has  been  found  to  be 
more  satisfactory  and  also  more  effective  in  placing  the 
appliances  in  service  than  the  customary  plan  of  donating 
a  smaller  number  of  devices  to  be  sold  by  the  ladies  in 
attendance.  Regular  demonstrators  from  the  company*s 
appliance  department,  the  "Edison  Shop,"  are  in  attend- 
ance. The  accompanying  illustration  shows  the  company's 
exhibit  at  a  recent  church  fair. 


Central  Station  Offers  Services  of  Lecturers 

As  already  mentioned  in  an  editorial  comment  in  these  col- 
umns, so  many  requests  have  been  received  by  the  Edison 
Electric  Illuminating  Company  of  Boston  for  lecturers  to 
talk  on  electrical  subjects  before  different  local  organiza- 
tions that  a  series  of  lectures  has  been  arranged  for  this 
winter,  speakers  to  be  furnished  without  charge  by  the 
central  station's  advertising  department. 

Lectures  will  be  delivered  before  men's  clubs,  boards  of 
trade,  improvement  societies,  church  societies,  women's 
clubs,  schools  and  colleges,  Y.  M.  C.  A.'s  and  lecture  classes 
near  by — in  fact,  before  all  representative  organizations 
among  the  million  people  in  the  600  sq.  miles  of  territorj 
served  by  the  company.  Manufacturers  have  been  re- 
quested to  furnish  samples  of  appliances  which  it  would 
be  practicable  to  exhibit  at  lectures  of  this  character.  The 
committee  on  lectures  also  has  in  mind  tin  preparation  of 
moving-picture  films  which  can  be  used  in  the  smaller  types 
of  Edison  machines.  These  arc  manufactured  expressly 
for  home  use  and  can  be  used  to  excellent  advantage  in  any 
ordinary   hall. 

Requests  for  dates  have  been  coming  in  rapidly  since  the 
announcement.  Addresses  were  made  in  November  at  the 
Men's  Club,  Christ  Church,  Hyde  Park,  and  at  the  Men's 
Club,  Episcopal  Church,  Watertown.  by  Mr.   L.  D.  G 


and  at  the  Phillips  Brooks  Club,  St.  Mary's  Episcopal 
Church,  and  Tremont  Street  Methodist  Episcopal  Church, 
by  Mr.  La  Rue  Vredenburgh.  During  December  Mr.  Gibbs 
lectured  at   Watertown  and  Mr.  Vredenburgh  at  Roxbury. 


Window  Display  Operated  by  Motor-Driven  Blower 

An  i  Hiving  display  with  something  of  mystery 

about  it  has    ■  ition   in   a  window  of  the 

Kentucky  Electric  of  Louisville.     A  barely  per- 

ceptible slit  was  cut  in  the  floor  'if  a  small  dais  erected  in 
one  of  the  Fourth  Avenue  windows,  and  beneath  this  slit 
was  mounted  the  discharge  of  an  air  pump,  tin  nozzle  being 
carried  on  a  traveler  so  ;  0  tra  erse,  back  and  forth,  the 
length  of  the  aperture.  Mounted  on  the  jet  of  air  produced 
was  a  big  red  ball,  which  bounced  up  and  down  or  revolved 
in  a  mysterious  manner,  apparently  unsupported  by  any 
visible  means.  Surrounding  the  moving  attraction  were 
signs  advertising  various  features  of  "Ky-El-Co"  service. 
The  air  pump  was.  of  course,  driven  by  an  electric  motor. 


Window  Cards  in  Kansas  City  Campaign 

Interest  in  some  of  the  clever  cartoon  advertisements  of 
which  the  Kansas  City  Electric  Light  Company  is  making 
use    has    proved    contagious    among    neighboring    central- 
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I_XT  us  estimate  the  cost  of  wiring  that  house  of  yours. 

KANSAS  CITY  ELECTRIC  LIGHT  CO. 
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A   POST  CARD  FROM    KANSAS  CITY 

have  -1  their  way  in1  nd  towns  in 

ind  other  states.     The  Kansas 
3,  one  .if  the  best  of  which  is  reproduced  here- 
with, timely   reminders  of  the  "light   that 
during    the    natural-gas    shortage    this    winter,    the 
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lesson  being  that  unless  the  consumer  exercised  foresight 
in  having  his  house  wired  for  electric  lights,  he  might  be 
caught  "in  the  dark."  Much  amusement  has  been  caused  by 
the  sketches,  which  were  mailed  as  postal  cards  and  were 
also  used  as  window  placards. 


Central-Station  Results  at  Holland,  Mich. 

The  municipal  light  and  water  plant  at  Holland,  Mich. 
(described  in  the  Electrical  World  of  Feb.  2,  1911),  enjoys 
the  double  distinction  of  having  had  competent  management 
during   a   number   of   years   and  of   being   one   of   the    few 


should  be  the  standard  of  comparison  on  items  relating  to 
the  utilization  of  apparatus.  This  suggestion  seems  well 
made,  as  the  peak  load  of  a  system  usually  has  a  more 
fundamental  relation  to  other  items  of  operation  and 
finance  than  the  kilowatts  of  station  rating.  In  the  case 
under  consideration  in  Table  I  the  reader  can  obtain  the 
investment  and  gross  income  per  kilowatt  of  maximum 
peak  load  by  using  the  figure  given  for  maximum  load, 
namely,  825  kw,  and  the  investment  and  income  figures 
from  Table  II. 

Other  interesting  information  concerning  the  Holland 
plant  is  given  in  the  second  table.  This  traces  the  history 
of  the  investment  since  the  plant  was  started  in  1894.  and 


TABLE    I "FACTS    AND    FACTORS"    OF     HOLLAND     (MICH.)     MUNICIPAL  PLANT 


MNECTED  LOA 


Population 10,490 

Consumers  per  100  of  population |        17.3 

Station  rating.*  kw 925 

Station  rating  per  employee,!  kw 

Station  rating  per  capita,  watts 

Ratio  of  station  rating  to  connected  load,  per  cent 

Average  load  during  operation,  kw 

Ratio  of  average  load  to  station  rating,  per  cent 

Annual  load  factor,  per  cent.  . 

Investment  per  kw  of  ratine.    , 
Investment  per  capita 


per  kw  of  rating 

per  consumer 

income  per  capita 

per  S100  invested. 


33.3 
222.1 
24.0 
29.2 


Incandescent  lamps 
Commercial  arc  lamps 

Street  arc  lamps 

Two-phase  motors.  .  .  . 
Single-phase  motors.  . 
Flatirons 


Gross  income  per  kw-hr.  generated 


Ratio  of  expense!  to  gross 
Net  earnings  per  3100  invested 
Total  hours'  operation  for  the  y< 


54.7 

$10.67 
8,760 


31.85 

6.06 
31.79 

0.0312 


Total  load . 


Metered  services  for  lighting 
Metered  services  for  motors 
Full-load  rating  of  plant,  kw. 
Maximum  load,  kw 


Kw. 

1,856 

30 

25 

S5 

92 

SI) 

825 

0(1 

19 

00 

344 

50 

3,162 

85 

1,967 

80 

925 

825 

TRANSFORMERS 

Kw. 

Total  transformer  rating.  . 

1192.3 

Commencing  with  the  month  of  May,  1911,  a  discount  of  15  per  cent  ' 

*Full  load  capacity  of  plant. 

tEntire  force,  station,  distribution,  clerical  and  general. 


:ed  on  lighting  rates.     Rates  for  motor  service  remained  net. 
^Includes  interest  and  taxes  but  not  depreciation. 


municipal  stations  in  which  complete  records  are  kept  of  the 
essential  factors  of  the  business.  The  annual  report  of 
this  plant,  in  its  published  form,  is  an  interesting  little 
booklet  to  those  in  the  central-station  business  because  of 
the  operating  and  financial  facts  given.  One  portion  of  the 
report  is  entitled  "Facts  and  Factors,"  and  contains  item- 
computed  in  accordance  with  the  standard  "facts  and  fac- 
tors" form  which  has  been  used  by  the  Electrical  World 
and    by   the   Iowa    Electrical    Association.      This    arrange- 


shows  how  the  cost  of  equipment,  size  of  plant,  gross  earn- 
ings and  operating  expenses  have  increased  from  year  to 
year  during  the  eighteen  years  of  plant  operation.  The 
water-works  investment,  earnings  and  operating  expenses 
are  kept  separately  and  analyzed  systematically. 

The  statement  is  one  which  shows  what  can  be  done  by 
consistent  good  management,  with  few  mistakes,  in  a  period 
of  eighteen  years.  The  figures  should  serve  to  quiet  the 
claims  sometimes  made  concerning  the  large  profits  of  the 


TABLE    II RESULTS    OF   OPERATION    DURING    LIFE    OF   PLANT,  HOLLAND,    MICH. 


PLANT 

OPERATION 

Year  Ending 

Cost  of  Product, 

Third  Monday 

Added 

Total  Cost 

Rating,  Kw 

Gross  Earnings 

Interest  on  Bonds, 

in  March 

Loss  of  Taxes 

$15,690.25 

$15,690.25 

67.5 

$5,508.86 

$4,859.38 

1896 

$649.48 

14,886.26 

30,576.51 

137.5 

8,736.98 

7,715.23 

1,021.75 

2,901.51 

33,478.02 

137.5 

11 . 119.25 

10,294.30 

824.95 

;-55J-i° 

34,091 .48 

137.5 

9,010.80 

8,035.56 

975.24 

40,753.06 

192.5 

10,945.60 

7,792.88 

3,152.72 

1901      •        ■ 

1902    5'??l-n- 

!„„,'■'                                           8.118.95 

21,481.22 
ions    ■••"'                                  19.207.07 
7.046.74 
1907                                                4.986.22 
008                                           14,979.40 
1909""                                    12.554.91 

21,484.41 

14,267.81 

7,216.60 

98.063.81 

550.0 

26,983.86 

17,812.34 

9,171.52 

105,110.55 

550.0 

28,753.66 

21.242.72 

7,510.94 

110,096.77 

550.0 

31  ,174.68 

18,148.30 

13,026.38 

125 .076.17 

550.0 

39,807.00 

27,811.30 

11,995.52 

137,631.08 

550.ll 

44,698.96 

29,364.63 

15,334.33 

1910 

1911... 

1912 

28,642.24 

166,273.32 

925.0 

53,316.50 

39,976.33 

13,340.17 

16,403.30 

182,676.62 

925.0 

61  ,487.71 

36,461.17 

25,026.54 

10,417.79 

193,0-1  III 

'    925.0 

65,556.00 

35,855.37 

29,700.63 

10.074.49 

203,168.90 

925.0 

65,194.23 

44,451 .91 

20,742.32 

Total 8203,168.90 

925.0 

$529,877.12 

$356,631.08 

Profits  added  dt 
Total  net  J 

ment,  which  puts  much  information  about  the  plant  in  con- 
densed form,  is  given  in  Table  I. 

Since  the  Electrical  World's  form  was  originally  adopted 
a  number  of  central-station  men  have  suggested  that  kilo- 
watts of  peak  load  rather  than  kilowatts  of  station  rating 


business  and.  on  the  other  hand,  to  keep  unscrupulous  cen- 
tral-station owners  and  promoters  from  concealing  facts  as 
to  the  profits  of  the  business. 

The   Holland   plant  is  under  the   control   of  a   board  of 
public  works,  with  Mr.  R.  B.  Champion  as  superintendent. 
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Illumination  and  Wiring 

Electric  Fountain  at  San  Diego,  Cal. 

A  small  park  at  San  Diego,  Cal.,  has  an  electric  fountain 
which  is  unusual  in  its  design  and  arrangement.  Even  by 
daylight,  before  the  water  is  turned  on  at  noun,  the  foun- 
tain presents  a  very  beautiful  appearance  as  a  monument 
of  classic  design,  for  it  was  important  to  have  the  struc- 
ture in  keeping  with  the  architecture  of  the  large  hotel  in 
the  background. 

At  12  o'clock  each  day  the  water  is  set  in  motion  by  an 
electric  pump  concealed  in  a  chamber  under  the  fountain. 
This  forces  the  water  up  through  the  marble  columns  to 
the  base  of  the  bronze  lantern  above  the  dome.  From  this 
point  it  flows  over  the  prismatic  glass  of  the  dome,  whose 
protruding  framework  of  bronze  sets  the  water  rushing 
and  seething.  Although  the  fall  is  thence  straight  down  in 
a  shower  to  the  granite  pedestal,  the  illusion  is  given  of 
water  rising  from  the  base  and  terminating  in  a  dome- 
shaped  roof  of  foam.  Eight  jets  of  water  are  also  shot  at 
an  angle  from  the  sides  of  the  basin  to  meet  the  shower 
between   the   columns,   and   together   they    rush    downward 
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ELECTRIC  FOUNTAIN    AT   SAX    DIEGO,    I  AJ  . 

into  the  basin  in  a  number  of  small  cataracts.  The  water  is 
returned  to  its  starling  point  and  is  pumped  over  again  and 
again. 

At  night  the  fountain,  of  course,  is  at  its  best.  Colored 
lamps  with  reflectors  are  placed  under  the  jets  and  cas- 
cades, and  a  flasher  is  operated  automatically.  Clusters  of 
colored  tungsten  lamps  are  arranged  under  the  prismatic 
glass  dome,  which  subdues  their  brilliance.  The  Eountain 
was  installed  at  a  cost  of  $15,000,  and  the  running  expenses 
aid  to  be  not  more  than  $5  a  day,  as  only  the  services 
of  the  park  caretaker  are  required.  Mr.  Irving  J.  Gill  was 
the  architect   for  the   fountain. 


Lighting  for  Boston  Subway  Approaches 

The  Cambridge  subway,  which  is  the  latest  underground 
rapid-transit  line  to  be  placed  in  service  in  <  Ireatei  Boston, 
is  notable  among  other  features  for  the  artistic  and  efficient 
character  of  its  electric-lighting  equipment.  A  typical  in 
stallation  of  entrance  lighting  is  shown  in  the  accompanying 
photograph  taken  on  the  surface  above  the  Central  Square 
station.  The  stairway  connecting  the  sidewalk  and  the  out- 
bound platform  below  is  surmounted  by  two  posts,  each 
carrying  two  40-watt  tungsten  lamps  in  a  spherical  globe 
"I  translucent  glass.  Between  the  posts  is  a  sign  trans- 
parency containing  ten  55-volt.  15-watt  tungsten  lamp-, 
wired  in  series  from  the  railway  feeder  circuit.  At  th< 
fight  is  a  double  reflector  sign,  containing  two  sets  of  five 


[5-watl  lamps  similarly  wired  ten  in  series,  which  shows 
the  connections  made  by  surface  cars  and  trains  at  the 
Harvard  Square  terminal  station.  The  post  lamps  are 
connected  in  series  with  a  stairway  lamp  of  the  same  watt- 
!  he  installation   furnishi  example  of  recent 
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tendencies  in  ornamental  and  utilitarian  exterior  lighting 
and  adds  another  to  the  many  instances  of  what  public- 
service  companies  have  accomplished  along  this  line. 


Bell  and  Lamp  Signal  Systems— III 

By  Sydney  F.  Walker 

In  the  issues  of  the  Electrical  World  of  fan.  [8  and 
Jan.  25  the  former  instalments  of  "Bell  and  Lamp  Signal 
Systems"  appeared.  The  first  instalments  gave  a  resume 
of  the  early  growth  and  development  of  the  use  of  electricity 
111  nunc  signaling  and  a  description  of  some  of  the  systems 


^ 


/W-h  llu 


x~ 


L^o 


Bel] 
FIG.  8 — DIAGRAM  OF  SIEW  SIGNAL  WITH    ISEI .1  - 

i\    ENGINE 

used    in    well-known    collieries    of    England.      The   present 
article  dials  with  signals  used  in  the  mine  shafts. 

JALS 

Shaft   signals  have  not  been  very  extensively  emploved 
in   the   past,   partly   on   account    of   the   heavy   first   cost   as 
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compared  with  the  old  stranded  wire  knocker  and  partly 
on  account  of  the  great  trouble  in  keeping  them  in  order. 
The  vanguard  mining  engineers  have  tried  them  with  suc- 
cess, and  their  adoption  is  becoming  more  general.  There 
were  two  great  difficulties  in  keeping  shaft  signals  in  re- 
pair during  the  early  days,  trouble  with  the  wires  in  the 
shaft  and  trouble  with  the  contactors  in  the  pit  and  on  the 
surface.  All  mine  shafts  without  exception  have  water 
running  down  their  sides,  and  if  insulated  wires  are  used 
and  are  stapled  to  plugs  or  anything  of  the  kind,  as  was  the 
practice  in  the  early  days  of  signaling,  the  water  in- 
variably takes  its  course  over  the  staple,  which  becomes 
badly  rusted  at  that  point.  Conduits  were  tried  at  the 
collieries  of  Derbyshire  and  were  found  to  give  fairly  satis- 
factory service,  but  even  where  this  precaution  was  adopted 


the  modern  tendency  toward  iron  conduit  and  waterproof 
cases  has  done  much  to  eliminate  this  trouble. 

In  metalliferous  mines,  where  efficient  shaft  signals  would 
be  of  the  very  greatest  service,  the  greatest  difficulties  arise 
in  connection  with  their  operation,  owing  to.  the  presence 
of  large  quantities  of  water  in  the  shafts  and  the  greater 
number  of  levels.  In  this  class  of  mines  the  shafts  are 
nearly  always  inclined,  they  follow  the  "dip"  of  the  lode, 
ami  levels  are  run  out  on  each  side  of  the  shaft  at  certain 
intervals,  so  that  in  deep  mines  there  are  a  very  large  num- 
ber of  them.  Special  arrangements  are  made  in  the  wind- 
ing engine  on  the  surface,  to  enable  the  "skip,"  as  the 
cage  used  in  metalliferous  mines  is  called,  to  be  stopped 
at  any  level.  Thus  communication  between  each  level  and 
the  surface  and  between  individual  levels  would  be  of  the 


Magnet  for 

Holding  liiglit 

Relay  Up 


FIG.     9 CONNECTIONS     OF     INDICATOR     OF     CHART0N  S     RELAY 

SIGNAL 


FIGS.    10   AND   II- 


-DIAGRAMS   OF  CONNECTIONS  FOR   SHAFT  SIG- 
NAL LAMP  INDICATORS 


trouble  sometimes  occurred,  owing  to  the  fact  that  the  con- 
duits were  not  entirely  waterproof. 

The  trouble  with  the  contactors  was  even  more  serious. 
The  delicate  design  of  the  switches  and  other  apparatus 
made  them  unable  to  withstand  the  rough  handling  to  which 
they  were  subjected  by  the  miners,  nor  could  the  contact 
points  be  kept  free  from  dirt.  This  trouble,  coupled  with 
the  need  for  economy  in  insulated  wire,  led  to  the  adoption 
of  double-contact  ringing  keys,  which  operated  the  local 
bell  circuit  and  the  engine-room  signal  simultaneously. 
These  keys  required  constant  attention  to  keep  the  spring 
tension  high  enough  and  to  keep  the  points  from  corroding. 
It  appeared  to  be  practically  impossible  to  prevent  water 
from  following  the  wires  into  the  contactor  case.  This 
trouble  was  partly  obviated  by  bringing  the  contactor  ter- 
minals to  the  outside  of  the  case.  This  left  the  connection 
in  a  position  where  it  was  easily  accessible  for  repairs. 
Difficulties  in  maintaining  contactors  are  still  present,  but 


greatest  service.  In  the  Rand  mines,  where  there  are 
usually  three  divisions  of  the  shaft,  one  devoted  entirely 
to  pipes  and  conduits,  the  difficulty  of  repairing  the  wires 
is  not  so  serious. 

Modern   Shaft  Signals 

Modern  shaft  signal  systems  are  installed  with  all  wires 
inclosed  in  iron  conduits,  which  follow  very  closely  the 
conduit  system  used  in  wiring  buildings  for  electric  light 
and  motor  service.  All  apparatus  is  fitted  with  water-tight 
cases  and  all  joints  between  the  conduits  and  their  cases  are 
carefully  made.  Then  by  opening  the  contactor  boxes 
only  when  it  is  absolutely  necessary  the  amount  of  moist- 
ure which  reaches  the  delicate  working  parts  is  reduced 
to  a  minimum.  The  iron  conduit  is  sometimes  replaced  by 
armored  cable.  The  latest  development  comprises  two  com- 
plete sets  of  signals,  namely,  the  bell  signals  and  the  visual 
signals.     The  bell  signals  are  operated  by  batteries  in  the 
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usual  manner  and  differ  very  little  from  the  bell  signals 
already  described,  except  that  the  wiring  is  carefully  pro- 
tected. « 

A  modification  of  the  simple  bell-shaft  signal  which  is 
illustrated  in  Fig.  8  has  been  introduced  by  Siemens  Broth- 
ers. The  principal  feature  of  the  system  is  a  numbered 
indicator  in  the  engine  room,  which  registers  the  number 
of  rings  given,  either  by  the  "banksman"  or  by  the  "011- 
setter"  at  the  pit  bottom  or  level.  It  is  obvious  that  there 
may  be  one  or  two  indicators,  one  attached  to  the  signal 
from  underground,  the  other  to  that  from  the  pit  bank. 
Tn  either  case,  pressing  the  contactor  at  either  the  pit 
bottom  or  the  bank  rings  the  respective  bell  in  the  engine 
room  and  moves  on  the  pointer  of  the  indicator  one  space. 
This  is  brought  about  by  an  electromagnet  operating  a 
ratchet  which  moves  forward  one  tooth  for  each  ring. 

The  visual  signals  consist  of  small  incandescent  electric 
lamps,  placed  behind  windows  in  the  indicators,  and  are 
supplied  with  current  either  from  a  storage  battery  placed 
conveniently  for  the  purpose,  or,  as  is  more  usual,  by 
current  from  the  electrical  supply  mains  of  the  colliery. 
For  the  lamps  alternating  current  is  preferable  to  direct 
current  owing  to  the  reduced  wear  and  tear  on  the  con- 
tacts due  to  arcing.  It  is  very  convenient,  therefore,  to 
reduce  the  emf  to  a  convenient  voltage  for  lighting  the 
lamps.  In  the  latest  form,  which  is  that  introduced  by 
Siemens  Brothers  and  which  is  shown  diagrammatically  in 
Figs.  10  and  II,  there  are  visual  indicators  in  the  engine 
room,  on  the  pit  bank  and  at  each  of  the  levels.  Iq  each 
of  the  indicators  there  are  four  separate  windows  upon 
which  are  marked  in  large  lettering  the  words  "Shaft," 
"Coal,"  "Men"  and  "Stop."  The  indicators  are  controlled 
by  special  switches  connected  in  the  line  at  the  pit  bank 
and  at  each  level.  The  lamps  corresponding  to  each  visual 
signal,  in  the  engine  house,  on  the  pit  bank  and  at  each  level, 
are  connected  in  series,  and  they  are  all  lighted  simul- 
taneously when  the  "onsetter"  at  the  level  from  which 
the  cage  is  being  lifted  and  the  "banksmen"  have  both  set 
their  indicator  switches  for  the  same  window  and  have 
also  both  set  a  second  switch  to  "Ready."  In  the  ordinary 
operation  of  a  colliery  drawing  from  one  level  the  indi- 
cator switch  at  the  pit  bank  and  at  the  level  below  would 
be  placed  at  "Coal."  This  would  mean  that  only  coal  was 
being  drawn,  and  the  lamps  opposite  the  "Coal"  indicators 
only  would  be  lighted  up.  Below  the  indicator,  at  the  pit 
bank  and  at  the  level,  is  a  two-point  switch.  The  "on- 
setter" or  the  "banksman"  turns  the  switch  to  "Ready" 
when  he  is  ready,  and  if  the  switch  indicators  at  the  pit 
bank  and  at  the  level  arefboth  pointing  to  the  same  indi- 
cator— for  instance,  "Coal" — when  both  switches  at  the  pit 
bank  and  at  the  level  point  to  "Ready,"  the  lamps  opposite 
"Coal"  light  up  at  the  level,  at  the  pit  bank  and  in  the 
engine  room.  The  engine  man  receives  his  ordinary  bell 
signal,  but  he  does  not  move  the  cage  until  he  receives 
the  visual  signal  from  the  lamp  opposite,  say  "Coal."  Tf 
men  are  being  carried,  the  engine  man  has  to  be  especially 
careful  and  coal  is  not  to  be  raised  on  one  cage  while  men 
are  being  lowered  on  the  other.  When  men  arc  to  be 
lowered  or  raised  the  indicator  switch  is  set  at  "Men,"  and 
the  remainder  of  the  procedure  is  practically  the  same. 
When  the  engine  is  started  an  automatic  trip  gear  breaks 
the  lamp  circuit  and  extinguishes  the  light.  When  more 
than  one  level  is  being  operated  or  two  deck  cages  are  run 
the  two-point  switch,  which  is  put  to  "Ready"  when  the 
"onsetter"  is  ready,  is  turned  to  "Change  deck."  and  the 
engine  man  then  knows  that  he  is  either  to  raise  or  to  lower 
the  cage  to  enable  the  other  deck  to  be  unloaded  or  loaded. 
or   is   to   run    the   cage   to   another   level. 

An  emergency  signal  is  provided  to  he  used  when  the 
shaft  is  being  examined.  It  is  connected  to  the  lamp  win- 
dow marked  "Stop."  This  signal  can  be  operated  from  any 
level,  or  bv  the  "banksman"  at  anv  moment,  and  is  used 
onlv  in  extreme  cases. 


Recent  Telephone  Patents 

Party-  Link  System 

Mr.  (  .  A.  Bals  has  had  a  second  patent  granted  to  him 
which  describes  a  party-line  system.  It  is  a  common-bat- 
tery lock-out  system  having  at  each  station  a  high-resistance 
relay  which  is  connected  across  the  line  when  the  switch 
hook  rises.  This  relay  must  operate  to  connect  the  instru- 
ment. However,  it  will  operate  only  when  the  line  is  not 
shunted  by  another  station.     Thus  a  lock-out  is  effected. 

\  1  1  \.i   11  ,1  1  ■■.  1     1  OF     I  i  1  1  PHONES 

Among  ilu  pati  nts  granted  for  attachments  on  tele- 
phones are  a  receiver  supporting  arm,  patented  by  Mr.  S.  C. 
Sladden,  of  New  York  City;  an  auxiliary  mouthpiece  for 
transmitters,  patented  by  Mr.  S.  S.  Willi  Phila- 

delphia, and  a  telephone  lock,  patented  by  Mr.  C.  II.  Bard, 
of  Mount  Vermin.  X.  Y.  The  receiver  arm  may  be  clamped 
to  the  throat  of  a  desk  stand.  It  consists  of  a  horizontal 
fixed  link  and  a  movable  link  attached  to  the  first  through 
an  adjustable  ball-and-socket  joint.  The  movable  arm 
carries  the  receiver  and  also  a  cam  adapted  to  depress  the 
hook-switch  lever  when  the  instrument  is  not  in  use.  The 
mouthpiece  is  of  sheet  metal,  and  its  base  is  shaped  to  fit 
over  the  front  of  the  transmitter.  In  this  position  an  in- 
ternal elastic  ring  grips  the  lip  of  the  regular  mouthpiece 
at  the  front.  The  metal  is  well  turned  in  to  form  a  core 
which  leads  within  the  regular  mouthpiece,  the  folded  or 
front  edge  being  shaped  to  fit  the  face  of  the  user.  The 
telephone  lock  consists  of  a  wide  band  to  surround  the 
upright  of  a  desk  stand  between  the  hook  and  the  cap  at 
the  top  of  the  upright.  The  band  just  fills  the  space  with 
the  hook  down,  and  when  it  is  secured  in  this  position  by  a 
clamp  nut  and  padlock  the  use  of  the  telephone  by  unau- 
thorized persons  is  prevented. 


Letters  to  the  Editors 

Invention  of  the  Dynamo 

To  the  Editors  of  the  Electrical  World: 

Sirs: — I  am  herewith  attaching  a  copy  of  an  article  from 
an  old  magazine,  dated  1838,  describing  an  early  attempt 
at  making  an  electric  motor.  Thinking  perhaps  it  might 
interest  your  readers.  I  am  sending  you  this  copy  lor  your 
own   use. 

I  have  the  original  magazine  containing  this  article  to 
settle  all  disputes  that  might  arise. 

Detroit.  Mich.  J.  B.  Dailey. 

Davenport,  The  American   Blacksmith — The  Fi.ectro- 
Magnetick    Discovery 

Thomas  Davenport,  a  native  of  Vermont,  where  hi 
resided  as  a  blacksmith  at  Brandon,  Rutland  County,  until 
within  a  few  months  past,  in  July,  18,54.  after  a  J 
experience  in  electro-magnetism,  procured  for  the  first  time 
ever  known  a  rotary  motion,  with  that  power,  the  ma- 
chinery of  which  is  now  exhibiting  in  New  York,  and 
exciting  the  astonishment  of  every  individual  who  has 
seen  its  operation. 

Of  the  origin  of  this  wonderful  discovery,  which  threatens 
to  make  as  entire  a  revolution  to  the  mechanical  world  as 
that  of  Fulton  in  steam  navigation,  which  it  may  possibly 
entirely  supersede,  the  publick  are  naturally  curious  to 
learn  some  particulars.  We  communicate  them  in  a 
authentic  and  detached  shape  than  they  have  hitherto 
appeared. 

In  the  first  place  it  is  necessary  to  premise  that  neither  the 

works   nf    l'arradav   and    Sturg  Igland,   who    have 

made    much    advance    in    electrical    science,    nor    those    of 

ot"  Copenhagen,  nor  Molle  of  Sweden,  nor  of  Hare 

and    Henry    of    America,    nor    of    Ampere    of    France,    can 
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convey  any  notion  of  the  extraordinary  development  and 
application  of  electro-magnetick  power  discovered  by  our 
native  American  Mechanick,  Davenport.  His  name  prob- 
ably in  a  few  years  will  stand  out  upon  the  annals  of  his- 
tory as  much  more  prominent  than  Watt,  Arkwright,  or 
Fulton,  as  they  do  now  above  the  most  ordinary  inventors. 

Nor,  let  us  add,  can  even  the  interesting  and  well  written 
descriptions  in  Silliman's  Journal,  and  elsewhere  in  our 
newspapers,  make  intelligible  the  nature  of  Mr.  Davenport's 
discovery.  In  fact,  the  technical  language  of  science  re- 
quires an.  entire  new  glossary  to  furnish-  words  to  express 
the  thoughts  which  have  sprung  up  in  this  new  world, 
whose  door  has  been  burst  open  by  the  genius  of  one  oi 
our   citizens. 

Up  to  the  age  of  thirty  Mr.  D.  steadily  followed  his 
profession  of  blacksmith.  In  the  summer  of  1833.  he  went 
as  was  his  custom  from  Brandon  to  a  forge  at  Crown 
Point,  on  Lake  Champlain,  where  he  was  in  the  habit  of 
purchasing  his  iron.  He  there  saw  a  revolving  cylinder 
with  magnetized  points,  for  the  purpose  of  separating  the 
particles  of  iron  from  the  pulverized  ore.  "How  is  this 
magnetized?"  said  Mr.  D.  to  the  owner.  "By  Professor 
Henry's  horseshoe  magnet,  which  you  see  there,"  was  the 
answer.  It  was  one  of  a  very  small  description,  weighed 
about  three  pounds,  and  had  been  purchased  of  Profi 
Henry  himself  at  Albany.  On  an  exhibition  of  its  powi  rs, 
in  connection  with  the  galvanic  battery  (Hare's).  Mr.  D. 
was  so  struck  with  this,  to  him,  entirely  novel  agent  that  he 
immediately  demanded  the  price  of  the  whole  apparatus, 
and  purchased  the  same,  and  went  home  absorbed  with  the 
useful  purposes  to  which  he  immediately  conjectured  it 
might  be  applied,  and  too  much  engrossed  with  this  dominant- 
thought  to  remember  the  load  of  iron  he  had  come  in 
pursuit  of.  It  is  proper  to  say  that  previous  to  this  Mr.  1 ». 
had  become  acquainted  with  the  nature  of  the  permanent 
magnet  in  his  excursion  with  that  and  the  compass  among 
the  iron  regions  of  his  native  state.  On  his  return,  he 
explained  to  a  friend  his  conviction  that  the  magnet  could 
be  made  to  procure  a  rotary  motion.  This  friend  engaged 
with  him  in  a  series  of  experiments,  which  proved  abortive, 
and  Mr.  D.  was  shortly  after  abandoned  as  a  visionary. 
The  same  results  precisely  soon  followed  with  two  other 
persons.  He  was  thus  finally  and  fortunately  thrown  upon 
his  own  resources  and  himself  was  the  sole  discoverer  of 
this  great  invention,  and  the  architect  of  his  own  reputa- 
tion. 

While  prosecuting  his  researches  he  read  nothing  but 
went  onward  boldly,  under  the  strong  impulses  of  his  own 
native  genius,  till  he  struck  out  the  light  which,  as  we 
believe,  will  eternize  his  name  and  that  of  his  country. 

In  alluding  to  his  want  of  all  preliminary  education  and 
book  knowledge,  we  are  convinced,  with  him,  that  had  his 
thoughts  been  entangled  and  entrammelled  with  the  ideas  of 
other  men,  his  mind  never  would  have  been  emancipated 
into  the  regions  of  boundless  discovery  where  it  has  now 
reached. 

The  discovery  took  place  in  July.  1834.  lie  first  went 
to  Middlebury  College,  Vermont,  and  exhibited  his  produc- 
tion, where  it  met  with  general  approbation.  Thence  be 
came  to  Troy  and  exhibited  it  to  Professor  Eaton :  to 
Princeton  and  showed  it  to  Professor  Henry,  who  had  him- 
self, without  Mr.  Davenport's  knowledge,  procured  a  short 
time  before  a  vibratory  motion  up  and  down  with'  his 
horseshoe  magnet.  Mr.  Davenport  now  made  some  marked 
improvements  in  the  construction  of  his  machine — prin- 
cipally in  changing  the  poles  of  the  magnets.  He  then 
came  to  exhibit  it  at  Saratoga  during  the  summer  of  1836. 
There  he  met  with  Mr.  Ransom  Cooke,  a  native  of  New 
Haven  County,  Connecticut,  who,  taking  a  deep  interest 
in  the  magnitude  of  the  discovery,  immediately  became  as- 
sociated with  Mr.  Davenport  in  advancing  it  to  perfection 
and  obtaining  for  it  the  approbation  of  the  publick. 

In    concurrence    unanimously    we    believe    with    all    who 


have  witnessed  the  operation  of  this  extraordinary  and 
simple  apparatus  and  listened  to  the  eloquent  and  lucid  ex- 
planation of  Mr.  Cooke,  we  confess  our  utter  amazement 
at  the  prodigious  change  which  it  manifestly  foretells  in  the 

1 teasurable  agent  of  mechanical  power  and  at  the  same 

time,  while  we  see  and  admire,  acknowledge  ourselves,  for 
want  of  language  to  sustain  us,  utterly  incompetent  to  im- 
part any  correct  conception  of  this  marvellous  invention  to 
our  readers.    All  we  can  say  is,  "Go  and  be  convinced." 

Description. — If  we  were  to  attempt  to  give  our  readers 
some  faint  notion  of  this  machine,  we  would  say  that  it  con- 
sists of  a  wheel  composed  of  two  iron  semicircular  arcs, 
out  across  so  as  to  interrupt  their  formation  into  a  complete 
circle.  That  within  these  are  two  iron  bars  or  shafts,  cross- 
ing at  right  angles,  bearing  smaller  segments  of  circles  on 
their  extremities,  nearly  touching,  as  they  revolve,  the 
above  outer  circle,  which  is  fixed.  The  whole  of  these  are 
horizontal  and  covered  with  silk,  and  then  wound  round 
closely  and  spirally  with  copper  wire,  the  wire  itself  covered 
with  cotton  and  varnished.  On  the  upright  shaft  below 
are  two  small  corresponding  semicircular  arcs,  cut  as  above. 
Now  these  are  all  connected  by  two  flat  copper  wires 
which  lead  to  Hare's  galvanic  battery  of  concentrick  cop- 
per and  zinc  plates,  in  a  solution  of  sulphate  of  copper. 
Those  generate  the  electric  stream,  like  fuel  to  a  fire  en- 
gine, and  it  is  by  the  two  upright  wires  that  touch,  then 
circle  below,  as  their  ends  alternately  rub  in  the  rotary 
motion  against  the  inside  of  the  two  semicircular  arcs  into 
which  the  fixed  circle  is  divided,  that  the  extremities  of 
the  semicircular  pieces  above  are  alternately  made  to 
change  their  positive  and  negative  poles  by  the  ascending 
current  of  galvanism — and  thus  the  principle  of  repulsion 
and  attraction  made  to  act  in  concert  on  the  four  segments 
of  the  shafts  above  described — keeping  up  by  the  mag- 
netization produced  a  swift  rotary  motion,  which  in  this 
machine  raises  two  hundred  pounds  one  foot  in  a  minute. 
So  rapid  is  the  change  of  poles  and  the  electric  velocity 
of  the  stream  of  galvanism  that  it  makes  thirty-two  thou- 
sand revolutions  around  the  wires  in  a  minute.  It  is  a 
sublime  but  not  wild  idea  of  Mr.  Cooke,  that  a  ship's 
bottom  covered  with  suitable  plates  and  the  ocean  for  its 
bath,  may  drive  herself  along  with  incredible  velocity,  at 
the  same  time  generating  abundance  of  hydrogen  to  light 
her  onward  on  the  deep. 

[An  account  of  the  exercises  at  Brandon,  Vt,  on  Sept. 
28  and  29,  1910,  in  commemoration  of  the  invention  of  the 
electric  motor  by  Davenport,  was  given  in  our  issue  dated 
Oct.  6,  1910. — Eds.] 


Steam  Railroad  Electrification 

To  the  Editors  of  the  Electrical  World: 

Sirs: — In  your  recent  editorial  on  "Energy  for  Railroad 
Electrification"  vou  state  that  "it  is  known  too  well  to  need 
comment  that  most  American  railroads  have  been,  first  and 
last,  very  heavily  capitalized,  and  that  in  pursuing  the 
reckless  policy  of  buying  up  competitors  at  any  price  many 
large  systems  have  put  themselves  on  the  very  last  limit  of 
their  possible  borrowing  capacity."  Although  the  railroads 
may  not  be  in  a  position  to  electrify  their  systems  because 
of  their  past  financial  misdeeds,  yet  your  statement  is  not 
true  in  anything  like  the  general  way  in  which  it  is  made. 
The  measure  of  an  undertaking  or  investment  is:  What 
was  put  into  it  ?  What  does  it  produce?  With  a  capitaliza- 
tion of  $60,000  a  mile,  American  railroads  move  more  than 
twice  the  density  of  traffic  handled  by  English  railroads. 
which  are  capitalized  at  $275,000  a  mile.  If  you  will  permit 
me  to  say  so,  1  think  the  present  difficulty  of  the  steam 
road  111  raising  capital  for  electrification  or  other  improve- 
ments is  dm  11.1t  so  much  to  their  over-capitalization  as  to 
reckless  misrepresentation  and  oppressive  regulation. 

Washington,  D.  C.  Garrett  Park. 
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Field  of  the  Operating  Engineer 

A  Record  of  Practice,  Experience,  New  Ideas  and  Interesting 
Problems— Notes  on  Practical  Subjects— Questions  and  Answers 


Rapid  Repair  of  a  Water  Power  Flume 

Friday,  Dec.  13,  1912,  was  indeed  an  unlucky  day  for  the 
Virginia  Railway  &  Power  Company,  which  suffered  on 
that  day  a  serious  washout  on  its  Appomattox  water  pi 
canal,  two  miles  west  of  Petersburg,  \  a.  The  north  bank 
and  bottom  of  the  channel  were  carried  away  for  a  distance 
of  200  ft.,  the  damage  extending  in  places  to  a  depth  of  35 
ft.     By  quick  work,  however,  the  flumi  again  in  service 

twenty-seven  days  later.     Twenty  of  these  days  were  re- 
quired for  the  actual  reconstruction,  while  seven  wen    I 
waiting  for  lumber.     Thirty  to  100  men  \\    re  employi 
tinuously,  although  the  problem  of  holding  labor  on  the  job 
was  one  of  the  major  difficulties  confronting  those  in  charge 

of  the  repairs.     Rains  which  persisted  during  a  numl 

days  made  the  roads  so  muddy  that  the  supply  \ 
to  their  hubs  in  the  mire. 

In  repairing  the  washout  a  new  structure  600  ft.  long,  ex- 
tending 200  ft.  on  both  sides  of  the  ravine,  was  built,  con- 
suming 100,000  ft.  of  lumber  besides    1 !  in.    pirn    tn 

girders  cut  from  the  company's  woods.  <  Ither  material  re- 
quired included  22,000  ft.  of  rubber  roofing,  which  was  used 
between  the  lumber  making  the  sides  and  bottom  of  the 
trough;  three  cars  of  crushed  stone;  three  cars  of  sand; 
1380  bags  of  cement  for  lining  the  bed  and  tying  in  the 
flume  to  the  solid  earth  at  the  ends;  3700  cu.  yd.  of  dirt,  and 
several  barrels  of  bolts  and  nuts,  spikes  and  hails. 

The  labor  expended  on  the  work  averaged  that  of  60  nun 
for  twenty-seven  days.  From  one  to  twelve  teams  were 
used  in  the  hauling.  The  average  length  of  haul  on  the 
dirt  for  filling  in  the  lower  15  ft.  of  the  great  hole  was  500 
ft.  The  haul  on  the  lumber  and  other  materials  was  many 
times  longer.  Every  class  of  labor,  from  common  laborers 
and  teamsters  to  skilled  carpenters,  was  used  in  the  work. 

The  cost  of  the  new  flue  will  approximate  $10,000.  This 
outlay  is  but  a  part  of  the  expense  to  which  the  company 
was  put  while  the  canal  was  being  restored,  for  while  the 
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canal  was  out  of  commissi)  11  the  steam-power  plant  at  the 
Station  furnishing  Petersburg  with  its  light  and  power  wa- 
in operation.  The  cost  of  coal  alone  during  the  first 
eighteen  days  of  the  operation  of  the  steam  plan: 
$3,075.  Coal  used  in  the  last  nine  days  will  run  up  tin- 
expense  proportionately.  The  payroll  at  the  steam  plant 
was   almost    doubled    during    this    period,    twent)   two    men 


being  required  there,     >  ■  under 

normal  conditions  is  twelve. 

'    of  the  canal  has  a  width  of  -'4   ft.  at 

tin'  bottom,  which  n    ts  on  benche    9  the  ground. 

This  space  will  he  filled  in  with  earth  and  the  wooden  sup- 

ater  on.  The  capacity  of  the 

flume  when  filled  with  pth   of  8.5    ft.  will 


FIG.    2       1  iii;    RE(  ON     Ha  Min    PLUME 

make  possible  the  development  of  6000  hp,  about  twice 
as  much  as  it  will  be  called  upon  to  furnish  for  some  time 
yet 

The  work  of  replacing  the  canal  washout  in  the  short 
time  m  which  it  was  accomplished  was  carried  out 
the  general  direction  of  Mr.  11.  R.  Palmer,  superintendent 
of  light  and  power  for  the  Virginia  compan\  \-  evidence 
of  the  confidence  in  which  the  company  is  held  in  the 
community  affected  by  the  recent  interruption  and  the 
good-will  feh  for  it,  it  is  of  interest  to  note  that  during 
the  period  when  the  service  was  not  up  to  standard,  the 
local  superintendent,  Mr.  J.  E.  Harvill,  was  able  to  n 
a  five-year  contract  for  street  lighting  for  another  equal 
period,  including  also  the  lighting  of  public  buildings.  In 
addition  a  "white  way"  was  created  on  Sycamore  Street 
from  <  lak  to  Old  Street,  requiring  the  installation  of  fort) 
arc   lamps  m   addition   to  the  regular  street  lighting. 


Plant  Chimneys  for  Burning  Crude  Oil 

Tin    n<  heights   for  chimni 

are   much   li  dinarily  supposed  when   the   b 

are    operating    at     n     nj     1  -"I    considera  than 

when     there     are     liov. 
chimney    oi    undu  it    by    Mr.    1 

Weymouth,  of  San  Fr  L,  in  a  paper  before  the 

Mechanical    Engineers,    New-    York. 
I  lee.  J,  will  take  an  excessive  quantity  of  air  for  combi 
and  permit  an  exi  on  the  boilei  suiting 

in  a  large  waste  of  fuel. 

\\  hen  the  chimney  height  is  limited  to  that  nee 
econom  pply  at  the  desired  rate  of  load,  it  will 

1  email  to  cause  material 

tomy,  either  by  overload  or  excess  air  supply  of 

lue    to    overload.      In    this    sense    the 
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chimney  may  become  an  important  and  inexpensive  means 
for  boiler-plant  regulation  and  in  many  ways  a  safeguard 
against  careless  firing.  Such  usage  is,  of  course,  of  greatest 
effect  in  plants  operating  at  uniform  load.  The  San  Fran- 
cisco earthquake  of  April  18,  1906,  considerably  reduced 
the  height  of  most  masonry  chimneys  and  led  to  an  active 
collection  of  chimney  data.  Many  of  the  results  apparently 
were  contradictory.  Certain  chimneys  reduced  to  a  height 
of  30  ft.  gave  the  usual  boiler  capacity,  and  others  reduced 
to  a  height  of  75  ft.  showed  under  certain  conditions  of 
service  a  decrease  in  boiler  capacity. 

Altitude  also  effects  a  considerable  difference  in  the 
results.  The  error  commonly  made  in  the  consideration  of 
stack  capacities  at  altitudes  is  to  assume  that  a  given  grade 
of  fuel  at  a  fixed  boiler  rating  will  require  at  an  altitude 
the  same  draft,  measured  in  inches  of  water,  at  boiler 
damper  as  at  sea  level.  It  is  evident  that  to  develop  a  given 
boiler  horse-power  requires  a  constant  weight  of  chimney 
gases  and  air  for  combustion.     Hence  as  the  altitude  is  in- 

TABLE      OF      APPROXIMATE      MAXIMUM      CAPACITIES       (ACTUAL 

BOILER    HP)     FOR    OIL-BURNING    CHIMNEYS 

(BOILERS   150  PER  CENT  RATING) 


Diam- 
eter, 

Area, 
Sq. 
Ft. 

HEIGHT  IN  FEET  ABOVE  BOILER-ROOM  FLOOR  LINE 

In. 

80 

90 

100 

110 

120 

130 

140 
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18 

1.77 

63 

75 

84 

91 

96 

101          104 

108 

21 

2.41 

90 

108 
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146         151 

156 

24 

3.14 
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180 

191 

201 
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27 

3.98 

161 

195 

219 
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276 

285 

30 

4.91 

206 

249 

280 

304 

324 

340 

354 

366 

33 

5.94 

256 

310 

349 

381 

405 

426 

444 

459 

36 

7.07 

312 

379 

427 

466 

497 

523 

545 
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39 

8.30 

376 

455 

S14 

561 
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631 

657 

681 

42 

9.62 

443 

539 

609 
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749 

782 

810 

45 

11.05 

518 

630 

713 

779 

834 

879 

918 

952 

48 

12.57 

599 

729 

287 

904 

967 

1,020 

1,070 

1,110 

54 
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779 

951 

1,080 

1,1801    1,270 

1,340     1,400 

1,460 

60 

19.64 

985 

1,200 
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1 .500     1,610 

1,7101    1,790 

1,860 

66 

23.76 

1,220 

1,490 

1,700 

1,8601   2,000 

2,120    2.220 

2,310 

72 

28.27 

1,470 

1,810 

2,060 

2,260!   2,430 

2,580 
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2,820 

78 

33.18 

1,750 

2,150 

2,460 

2,710    2,910 

3,090 
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3,380 

84 

38.49 

2,060 

2,530 

2,900 

3,190    3,440 

3,650 

3.840 

4,000 

90 

44.18 

2,390 

2,950 

3,370 

3,720    4,010 

4,260 

4,480 

4,670 

96 

50.27 

2,750 

3,390 

3,880 

4,290 

4,630 

4.920 

5,180 

5,400 

102 

56.75 

3,140 

3,870 

4,440 

4,900 

5,290 

5,630 

5,930 

6,190 
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63.62 

3,550 

4,380 

5,020 

5,550 

6,000 

6,390 

6,730 

7,030 

114 

70.88 

3,990 

4,920 

5,650 

6,250 

6,760 

7,200 

7,590 

7,930 
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78.54 

4,440 

5,490 

6,310 

6,990 

7,560 

8,060i    8,490 

8,890 
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86.59 
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6,100 

7,020 

7,770 

8,410 

8,970     9,460 
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132 

95.03 

5,450 

6,740 

7,760 
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9,930  10,500 

11,000 
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8,530 

9,460  10,300 

10,90o!ll,600 
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10,400  11  ,200 

12,000(12,700 

13,300 
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132.70 

7,760 

9,630 

11 .100 

12,300  13,400 

14,300115,100 

15.800 
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9.060 

11 ,300 

13.000 

14.400  15.700 

16,800117.700 

18,600 
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176.70 

10,500 

13,000 

15.100 

16.700il8,200 

19.900i20.600 

2 1 , 600 

creased  the  density  is  decreased  and,  correspondingly,  the 
velocity  through  the  furnace,  the  bed  of  coal  or  the  fire- 
brick checkerwork  and  the  boiler  passes  must  be  greater  at 
altitude  than  at  sea  level.  The  mean  velocity,  therefore, 
for  a  given  boiler  horse-power  and  constant  weight  of  gases 
will  be  inversely  proportional  to  the  barometric  pressure. 
And  the  velocity  head,  measured  in  column  of  external  air, 
will  be  inversely  proportional  to  the  square  of  the  barometric 
pressure. 

For  chimneys  operating  at  altitude  it  is  necessary  to  in- 
crease not  only  the  height  but  also  the  chimney  diameter. 
Corresponding  to  the  increase  in  height,  there  is  an  added 
resistance  within  the  chimney  owing  to  the  friction  of  the 
additional  height.  This  frictional  loss  can  be  compensated 
by  a  suitable  increase  in  the  diameter,  and  when  so  com- 
pensated it  is  evident  that  the  chimney  height  must  be  in- 
creased at  a  ratio  inversely  proportional  to  the  square  of 
the  normal  barometric  pressure. 

Based  on  150  per  cent  as  the  ratio  of  actual  boiler  hp  to 
rated  boiler  hp,  and  assuming  sea-level  atmospheric  pressure 
and  80  deg.  Fahr.,  the  author  presented  the  accompanying 
table  of  approximate  maximum  capacities  measured  in  ac- 


tual boiler  hp.  These  data  apply  to  steel  chimneys  with 
short  flues,  the  chimneys  being  centrally  located  over  sta- 
tionary B.  &  W.  boilers.  Other  conditions  are:  Draft  in 
inches  at  boiler  outlet,  chimney  side  of  damper,  0.30;  cor- 
responding excess  air  through  boiler,  per  cent,  less  than  50; 
assumed  excess  air  supply  for  determining  boiler  efficiency, 
chimney  diameter  and  draft  resistance  of  chimney  and 
breeching,  per  cent,  50;  assumed  temperature  of  gases  leav- 
ing boiler,  525  deg.  Fahr. ;  assumed  temperature  of  gases 
entering  chimney,  500  deg.  Fahr. ;  assumed  boiler  efficiency, 
working,  not  test  conditions,  73  per  cent;  assumed  pounds 
of  chimney  gases  per  actual  boiler  hp,  54.6. 


Sparking  and  Burning  of  Commutator 


I  have  charge  of  an  old  two-pole  lighting  mac 
amp,  115  volts  and  1500  r.p.m.  It  has  been  giv 
For  several  days  it  runs  all  right,  but  will  th 
blacken    two    or    three   bars.      In    two    nights    it 


e  which  is  rated  at  100 
trouble  for  some  time, 
begin   to   spark  and   to 

ill    blacken    all    the    way 


round,  the  whole  armature  getting  hot.  After  smoothing  the  armature  it 
again  runs  all  right  for  a  night  or  two.  The  load  never  exceeds  60  amp, 
and  I  have  tested  the  machine  for  shorts  and  grounds.  W.  M.  G. 

This  trouble  may  be  due  to  a  defective  brush-holder 
which  is  loosened  by  a  high  bar  on  the  commutator.  After 
the  machine  has  been  in  operation  the  brush-holder  permits 
the  brush  to  spark,  following  which  the  burned  place  on 
the  commutator  contributes  to  this  progressive  destructive 
action.     Proper  brush  mounting  should  avoid  this  trouble. 


Fusing  the  Neutral  at  the  Service  Cut-Out 

A  large  Western  central-station  company  now  insists  that  in  installa- 
tions connected  to  its  lines  the  neutral  shall  not  be  fused  at  the  service 
cut-out.  but  that  solid  copper  connection  be  used  instead.  Is  this  omis- 
sion of  the  middle  fuse  desirable  in  the  case  of  both  grounded  and  un- 
grounded neutrals?  A.   L.    S. 

In  case  the  three-wire  load  is  unbalanced,  blowing  of  the 
neutral  fuse  may  impose  excessive  voltage  conditions  on 
the  lightly  loaded  side  of  the  circuit.  Again,  a  short- 
circuit  occurring  between  the  neutral  and  one  of  the  outside 
wires  of  the  circuit,  inside  the  service  cut-out,  might  cause 
the  neutral  fuse  to  blow  first,  leaving  the  outer  fuse  intact, 
but  imposing  the  full  220-volt  pressure  across  the  no- volt 
apparatus  in  the  remaining  side.  On  the  other  hand,  con- 
sider a  system  which  is  operated  with  all  wires  normally 
clear  of  ground  and  the  neutral  unfused  at  the  house  cut- 
outs. If  the  neutral  accidentally  becomes  grounded  inside  a 
house,  as  may  easily  happen  without  warning,  and  later  one 
of  the  outer  wires  becomes  grounded  outside  on  the  line 
somewhere,  a  dangerous  short-circuit  condition  will  exist 
in  the  neutral  wiring  inside  the  house,  without  the  interven- 
tion of  any  fuse  protection  whatever.  Such  a  contingency 
as  that  last  described  seems  unlikely,  but  is  nevertheless 
possible,  and  in  such  a  case  the  mission  of  the  neutral  fuse 
might  cause  serious  damage  and  expense.  In  determining 
on  the  use  or  omission  of  the  neutral  fuse,  one  is  con- 
fronted with  some  such  dilemma  as  presents  itself  in  cer- 
tain problems  of  grounding  transformer  secondaries.  In 
the  present  inquiry,  however,  the  duty  of  the  company 
seems  clear,  as  long  as  the  neutral  is  to  be  securely  grounded 
at  its  station,  to  insist  on  solid  neutral  connections  at  cus- 
tomers' cut-outs,  thus  securing  the  important  protection  to 
apparatus  mentioned  in  the  first  part  of  this  reply.  How- 
ever, the  large  proportion  of  instances  in  which  grounded 
neutrals  are  employed  makes  this  construction  practically 
the  standard,  whereas  ungrounded  systems  are  to  be  re- 
garded largely  as  exceptions  to  the  general  rule,  particu- 
larly with  present  three-wire  direct-current  circuits.  Of 
course,  if  each  individual  branch  circuit  is  properly  fused 
at  its  indicated  amperage,  a  measure  of  protection  will  be 
afforded  unbalanced  1 10-volt  apparatus,  even  in  the  case 
of  the  opening  of  the  neutral  circuit  by  the  blowing  of  the 
middle  fuse  at  the  customer's  service  cut-out. 
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Abstracts  of  Important  Original  Articles  Appearing- 
in  the   Periodical   Electrical    Press   of  the    World 


Generators,  Motors  and  Transformers 

Improving  the  Power-Factor. — Miles  Walker. — A  paper 
read  before  the  British  Institution  of  Electrical  Engineers 
on  the  design  of  apparatus  for  improving  the  power-factor 
of  alternating-current  systems.  The  principles  involved  in 
the  design  of  apparatus  for  improving  power-factors  are 
discussed.  Leblanc's  phase  advancers  are  described,  and  the 
design  of  a  phase  advancer  is  considered  in  detail.  Some 
details  are  also  given  illustrating  the  performance  of  phase 
advancers. — London  Electrician,  Jan.  10,  1913. 

Single-Phase  Commutator  Motors. — M.  Latour. — Some 
further  notes  on  the  design  of  single-phase  commutator  mo- 
tors. Among  the  difficulties  which  the  construction  of  the 
repulsion  motor  would  offer  at  higher  speeds  the  greater 
thickness  of  the  magnetic  circuit  should  be  mentioned.  The 
efficiency  of  the  series  motor  approaches  the  efficiency  of 
the  direct-current  motor  when  the  frequency  is  reduced. 
With  increased  speed  and  increased  number  of  poles  the 
same  series  motor  tends  to  operate  at  the  same  efficiency 
with  direct  current  and  with  alternating  current.  If  a  larger 
amount  of  iron  is  admitted  the  iron  losses  become  less  with 
low  frequency ;  it  is,  therefore,  incorrect  to  say  that  the 
repulsion  motor  has  inherently  higher  iron  losses  than  the 
series  motor  for  a  frequency  of  fifteen  cycles  per  second. — 
hick.  Zcit.,  Dec.  26,  1912. 

Transformers. — Henry. — A  review  of  present  tendencies 
in  the  design  of  transformers  with  special  reference  to 
French  practice.  The  author  deals  with  the  design  of  the 
magnetic  circuit,  the  winding,  the  insulation,  the  general  de- 
sign, the  methods  of  cooling,  and  finally  gives  the  following 
rules  for  the  choice  of  a  transformer  type.  For  cmf  above 
30,000  volts  oil  transformers  are  recommended.  For  cool- 
ing of  transformers  in  central  stations  with  large  units  wa- 
ter cooling  is  always  to  be  recommended  if  this  method  is 
commercially  practicable.  The  circulation  of  the  oil  should 
be  considered  only  when  water  cooling  is  found  to  be  im- 
practicable. In  central  stations  of  medium  size  with  smaller 
transformers  air  cooling  with  natural  or  forced  draft  is  rec- 
ommended. With  single  pieces  of  transformers  natural 
cooling  may  be  relied  on.  If  the  emf  is  less  than  30,000 
volts,  the  recommendations  are  as  follows:  In  large  central 
stations  water  cooling  should  be  used  when  possible;  if  this 
is  not  the  case,  use  should  be  made  of  air  cooling  with  arti- 
ficial draft.  In  central  stations  of  medium  size  with  smaller 
transformers  air  cooling  with  natural  or  forced  draft  is  rec- 
ommended. With  single  pieces  of  transformers  natural 
cooling  may  be  relied  on.  If  the  emf  is  less  than  30,000 
volts,  the  recommendations  are  as  follows:  In  large  central 
stations  water  cooling  should  be  used  when  possible;  if  this 
is  not  the  case,  use  should  be  made  of  air  cooling  with  arti- 
ficial draft.  In  central  stations  of  medium  size  dry  trans- 
formers are  recommended  with  natural  or  forced  draft  ac- 
cording to  the  circumstances.  In  the  case  of  single  trans- 
formers the  natural  air  cooling  is  sufficient.  Recent  ad- 
vances have  been  made  not  only  in  the  increase  of  rating 
but  also  in  greater  robustness  of  the  construction  and  in  re- 
duction of  the  losses. — L'Industrie  Elcc.  Vol.  XXI,  1912, 
pages  5,  17,  31,  55,  81  ;  translated  in  abstract  in  Elek.  Zcit.. 
Dec.  26,  1912. 

Lamps  and  Lighting 

Ductile  Tungsten  and  Molybdenum. — A  note  on  a  recent 
British  patent  (No.  12,869,  Jan-  2,  1913)  of  the  Westing- 
house  Metallfaden  Gluhlampenfabrik.     The  metal  or  alloy 


to  be  treated  is  first  heated  and  then  cooled  slowly  while  un- 
der pressure.  Ibis  is  effected  by  embedding  the  body  in  a 
molten  mass  or  heated  mold,  which  cools  slowly  and  so  ex- 
erts the  required  pressure. — London  lilec.  Ending,  Jan.  9, 

1913- 

Generation,  Transmission  and  Distribution 

Energy  Supply  in  South  Africa. — A.  Van  der  Ham. — A 
historical  review  of  the  developments  of  electrical  supply  of 
the  Witwatersrand  in  the  Transvaal.  Two  stations,  one  for 
2500  kw  and  the  other  for  3700  k\v,  were  erected  as  early 
as  1895,  but  were  not  very  successful  on  account  of  the  Boer 
war.  In  1906  great  interest  was  aroused  by  a  scheme  to  de- 
velop the  Victoria  Falls,  where  from  300,000  hp  to  600,000 
lip  was  available.  But,  for  financial  reasons,  the  scheme 
was  not  carried  out,  especially  as  sufficiently  large  contracts 
for  power  could  not  he  obtained  in  advance  to  justify  the 
very  large  outlay  of  money.  It  was  then  decided  to  erect 
steam  stations  since  coal  is  rather  cheap  in  the  Trans- 
vaal. The  gradual  development  of  different  companies  and 
their  final  consolidation  into  the  Victoria  Falls  &  Power 
Company  is  sketched.  The  erection  of  new  plants  was 
turned  over  by  the  English  company  to  a  German  firm,  the 
Allgemeine  Elektricitats  Gesellschaft.  In  1903  there  were 
on  the  Witwatersrand  397  generators  with,  an  aggregate 
rating  of  20,000  kw.  In  1909  there  were  506  generators 
with  76,000-kw  rating.  The  number  of  motors  increased  at 
the  same  time  from  724  to  3022.  The  increase  in  the  next 
years  should  have  been  still  greater.  When  the  new  sta- 
tions of  the  Victoria  Falls  &  Transvaal  Fower  Company  are 
finished  it  will  be  able  to  sell  500,000,000  kw-hr.  per  year  to 
the  different  gold  mines  in  the  district.  According  to  the 
Transvaal  power  act  of  1910.  25  per  cent  of  the  net  earnings 
of  an  electric  station  must  he  distributed  among  the 
sinners,  while  the  station  is  also  obliged  to  revise  the  tariff 
from  time  to  time  and  to  make  changes  when  necessary. 
The  Victoria  Falls  &  Transvaal  Power  Company  furnished 
up  to  January,  191 1,  electrical  energy  at  1.5  cents  per  kw-hr. 
During  191 1  the  price  was  1.12  cents  per  kw-hr.  On  Oct. 
1  0112,  it  was  to  be  reduced  to  1.05  cents  per  kw-hr.  The 
central  stations  expect  to  get  a  load-factor  of  at  least  70 
per  cent,  while  the  gold  mines  expect  to  save  from  to 
cents  in  the  expense  for  energy  per  ton  of  ore. — Elek.  Zcit.. 
Jan.  9.  1913. 

Installations,  Systems  and  Appliances 

Oil  Circuit-Breakers. — Max  . — An   article   on 

high  power  oil  circuit-breakers.  Details  are  given  of  a 
short  circuit  test  in  which  a  three-pole  oil  circuit-breaker 
for  10,000  to  20,000  volts  and  200  amp  was  subjected  to  a 
short-circuit  test  with  23,000  hp.  the  voltage  being  12.000 
and  the  frequency  25  cycles.  The  circuit-breaker  operated 
with  pet  feet  satisfaction.  It  is  emphasized  that  the  speed 
with  which  the  contact  is  broken  is  of  greatest  importance 
and  that  this  must  be  one  of  the  leading  considerations  in 
the  design.  In  order  to  get  greater  safety  it  is  sometimes 
recommended  to  install  circuit-breakers  for  a  larger  current 
than  is  necessary,  but  as  this  necessarily  means  more  heavy 
construction,  and  therefore  greater  inertia  and  less  speed 
in  breaking  lie  circuit,  this  practice  is  a  mistake.  A  prop- 
erly designed  and  properly  handled  oil  circuit-breaker  is  a 
quite  reliable  piece  of  apparatus. — Elek.  Zcit..  Jan.  13,  1013. 
chboards  for  Alternating-Current  Stations. — C.  11. 
Sanderson. — There   are   three    distinct   classes   of   switch- 


258 


ELECTRICAL    WORLD 


Vol.  6i,  No.  5 


a-1000^  60 


boards  which  are  suitable  for  alternating-current  stations : 
the  "self-contained"  panel  type,  the  "remote  mechanically 
controlled"  type  and  the  "electrically  operated"  type.  The 
principal  factors  influencing  a  choice  of  one  over  the  other 
two  classes  are  the  power  to  be  handled,  the  essential  oper- 
ating features,  the  space  required  and  the  permissible  cost. 
The  author  gives  a  comparative  discussion  of  the  three 
classes  of  switchboards  as  regards  these  factors.  The 
article  is  profusely  illustrated  by  diagrams. — Elec.  Journal, 
January,  1913. 

Storage  Batteries. — D.  Basch. — In  a  continuation  of  his 
serial  on  storage  batteries  in  modern  electrical  engineering 
the  author  discusses  storage-battery  installations  for  iso- 
lated lighting  plants,  with  reference  to  ratio  of  generator 
and  battery  and  charging  and  lighting  require-  1400  100 
ments  of  different  installations;  private  and  pub- 
lic garages  for  charging  the  batteries  of  electric 
vehicles,  with  reference  to  the  various  kinds  of 
charging  source;  ignition  battery  outfits,  and 
automatic  cut-outs  for  battery  charging. — Gen. 
Elec.  Revieiv,  January,  1913. 

Electricity  on  Board  Ship. — An  illustrated  ac- 
count of  the  electrically  driven  auxiliary  machin- 
ery   on    the    steamship    Fauvette,    including    the      J        %  5( 
generating   plant,    controlling   gear,    a    windlass,       j 
winches  and  cranes. — London  Electrician,  Jan.  3,      -  800  =;  ic 

Grounded    Versus    Ungrounded    Neutrals    of  ~ 

Alternating-Current   Networks. — An   account   of         60o     2c 
the  continued  discussion   in   Newcastle  of  J.   S. 
Peck's  paper  abstracted  in  the  Digesst,  Dec.  21,  it 

1912.  (See  also  the  Digest,  Jan.  4,  1913.)  C. 
Vernier  said  that  he  is  a  firm  believer  in  ground- 
ing everywhere,  and  most  certainly  in  the  case 
of  high-tension  overhead  lines.  He  instanced  a 
case  of  an  overhead  line,  where  the  neutral  was 
left  ungrounded,  on  which  one  of  the  lines  grounded 
on  a  bracket  insulator  and  all  went  well  until  another 
ground  occurred  on  another  phase  in  a  motor  in  a  neigh- 
boring pit,  with  the  result  that  some  switch  gear  at  the 
power  station  was  wrecked  and  a  serious  shut-down  fol- 
lowed. He  could  not  see  the  advantage  of  disconnecting  the 
neutral  in  certain  cases  in  order  to  make  telephone  circuits 
workable,  because  telephone  disturbances  are  mostly  due  to 
electrostatic  causes,  and  with  one  phase  grounded  the  whole 
electrostatic  balance  of  the  system  is  upset.  He  attributed 
the  freedom  from  accidents  in  England  to  the  practice  of 
grounding  the  neutral  in  distributing  networks.  He  agreed 
with  the  author  that  it  is  not  worth  while  to  ground  the  neu- 
tral merely  for  the  sake  of  being  able  to  cut  down  the  insu- 
lation, at  least  up  to  50,000  volts,  but  for  very  high  line  volt- 
ages, say  between  80  kilovolts  and  120  kilovolts,  it  might  be 
worth  while  to  do  so.  especially  where  corona  effects  are 
present  to  take  care  of  pressure  rises.  It  was  suggested  at 
the  Manchester  discussion  that  a  high-tension  line  should 
not  necessarily  be  cut  off,  on  a  fault,  in  order  to  maintain 
continuity  of  supply,  but  he  most  strongly  disagreed,  as  it 
savored  of  balancing  the  cost  of  a  duplicate  supply  against 
danger  to  human  life.  The  latest  development  on  protective 
gear,  namely,  the  "split  conductor"  system,  promised  to  be 
of  the  greatest  importance  in  regard  to  the  question  of  safe- 
ty, as  it  can  be  made  to  operate  on  small  ground  faults,  and, 
in  the  event  of  a  line  breaking,  in  the  most  positive  manner. 
W.  M.  Thornton  remarked,  with  respect  to  surges,  that  the 
real  oscillations  which  break  down  the  insulation  of  a  sys- 
tem originate  in  the  flame  of  the  arc  between  phases  by  rea- 
son of  its  capacity,  incandescent  metallic  vapor  being  an  ex- 
cellent example  of  a  conducting  dielectric  and  the  capacity 
for  a  given  size  in  such  a  condenser  being  relatively  very 
large.  The  combination  gave  a  condenser  of  appreciable  ca- 
pacity in  series  with  the  line,  and  such  a  system  could  reso- 
nate with  great  violence.  P.  V.  Hunter  said  that  his  experi- 
ence of  ungrounded  neutrals  had  been  gained  on  the  Dur- 


ham collieries  system,  and  he  had  noticed  the  tendency  for 
faults  to  occur  at  more  than  one  place  at  a  time.  He 
thought  that  being  able  to  run  with  the  neutral  insulated 
tended  to  slow  repair  work,  and  as  a  fault  on  such  a  system 
took  some  time  to  locate  there  was  always  the  danger  of  an- 
other fault  occurring  and  thereby  causing  a  shut-down.  He 
had  known  several  cases  where  high  voltages  had  occurred 
on  quite  small  systems  with  insulated  neutrals. — London 
Electrician,  Jan.  10,  1913. 

Traction 

Spanish,  Single-Phase  Railway.- — An  illustrated  descrip- 
tion of  the  Pamplone-Aoiz-Sanguesa  railway  in  the  prov- 
ince of  Navarre  in  Spain.     The  railway  is  operated  by  sin- 


Po^ver 

factoi 

J^- 

\* 

♦J> 

X* 

A£ 

^ 

80^  0.4  £ 


10   20   30   40 


80   90   100   110   120   130 


Amperes  £Uctric*i  wuru 

IG.   I — CURVES  SHOWING  RESULTS  OF  MOTOR  TESTS 

gle-phase  energy  generated  in  a  water-power  station.  The 
emf  of  the  trolley  line  is  6000  volts  with  the  exception  of 
part  of  the  line  inside  the  city  of  Pamplone,  where  the  trol- 
ley line  emf  is  600  volts.  There  are  two  kinds  of  motor 
cars,  larger  ones  with  four  motors  of  60  hp  each  and  smaller 
ones  with  two  motors  of  60  hp  each.  The  cars  contain,  be- 
sides the  motors,  the  transformer,  which  reduces  the  emf 
from  6000  volts  to  600  volts.  The  motors  are  designed  ac- 
cording to  the  patents  of  Latour.  They  have  four  poles  and 
a  rating  of  60  hp  at  735  r.p.m.  and  600  volts.  The  curves 
for  efficiency,  power-factor,  horse-power,  revolutions  per 
minute  and  starting  torque  are  given  in  Fig.  1.  The  curves 
are  the  results  of  tests  made  with  a  constant  emf  of  600 
volts.  The  frequency  is  25.  This  is  the  first  single-phase 
railroad  in  Spain,  and  it  has  been  in  successful  operation  for 
two  years. — Elek.  Zeit.,  Jan.  9,  1913. 

Electrophysics  and  Magnetism 

Radiation. — S.  B.  McLaren. — A  highly  mathematical 
paper  on  the  theory  of  radiation.  To  save  the  "ether"  it  is 
necessary  to  give  up  the  classical  mechanics.  This  paper 
shows  that  the  theory  of  radiation  can  proceed  without 
using  the  principle  of  minimum  action.  The  author  accepts 
Einstein's  atomism  for  matter  but  not  for  radiation.  The 
hypothesis  that  radiation  is  a  continuous  wave  motion  ap- 
pears to  him  indispensable. — Phil.  Mag..  January,  1913. 

Excitation  of  Gamma  Rays  by  Alpha  Rays. — J.  Chad- 
wick. — In  a  preliminary  account  of  experiments  which 
establish  the  fact  of  the  excitation  of  gamma  rays  when 
alpha  rays  impinge  on  matter. — Phil.  Mag.,  January,  1913. 

Radiation  of  Alpha  Particles. — E.  Marsden  and  H.  Rich- 
ardson.— An  account  of  an  experimental  investigation  of 
the  retardation  of  alpha  particles  by  metals  by  means  of  the 
scintillation  method. — Phil.  Mag..  January,  1913. 

Ionization. — S.  J.  Plimpton. — An  account  of  an  experi- 
mental investigation  of  the  recombination  of  ions  produced 
by  Roentgen  rays  and  the  law  according  to  which  this  re- 
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combination  takes  place  at  varying  pressures  in  the  gas. — 
Phil.  Mag.,  January,  1913. 

Pholo-Electric  Properties  of  Thin  Films  of  Platinjtin. — J. 
Robinson. — It  was  shown  by  Stuhlmann  that  the  photo- 
electric effect  of  thin  films  of  different  metals  deposited  on 
quartz  depends  on  the  thickness  of  the  film  and  on  whether 
the  film  is  on  the  side  of  the  quartz  facing  the  source  of 
light  (incident  effect)  or  on  the  side  away  from  the  source 
(emergent  effect).  He  measured  the  ionization  currents  in 
air  and  found  that  when  the  films  are  thin  enough  the  ratio 
of  emergent  to  incident  (E  to  /)  currents  is  greater  than 
unity,  and  for  thicker  films  less  than  unity.  For  thin  films 
the  ratio  is  constant  and  equal  to  1.14  for  platinum.  In  a 
former  paper  by  the  present  author  it  was  shown  that  this 
dissymmetry  can  be  separated  into  two  quite  distinct  ef- 
fects, as  regards  (1)  the  velocities  of  the  electrons  emitted 
and  (2)  the  actual  numbers  of  electrons  emitted.  The  films 
were  deposited  at  low  pressure,  and  then  a  liquid-air  vacuum 
was  established  and  measurements  made  as  quickly  as  possi- 
ble afterward.  In  this  way  it  was  hoped  that  true  values  for 
the  velocities  would  be  obtained.  For  both  the  photo-cur- 
rents and  the  maximum  velocities  of  the  electrons  similar 
curves  to  that  of  Stuhlmann  for  the  ratios  (E  to  L)  of  ion- 
izations were  obtained,  as  the  thickness  of  the  film  was  al- 
tered; that  is,  for  thin  films  the  emergent  velocities  and  cur- 
rents were  larger  than  the  incident  velocities  and  currents, 
and  vice  versa  for  thick  films.  It  was  also  found  that  the 
dissymmetry  for  the  velocities  was  not  so  marked  as  for 
the  currents.  The  present  investigation  was  undertaken  to 
get  more  knowledge  of  these  effects.  There  is  a  certain 
thickness  of  film  for  which  the  ratio  of  E  to  /  currents 
equals  unity,  and  also  a  thickness  for  which  the  ratio  of  P. 
to  /  velocities  equals  unity.  Experiments  show  that  for  the 
same  source  of  light  these  two  thicknesses  of  film  are  the 
same.  The  dissymmetry  for  velocities  is  not  so  strongly 
marked  as  for  currents.  As  the  thickness  of  film  increase- 
through  10"'  cm,  the  photo-current  increases  suddenly.  The 
ratio  of  E  to  /  currents  is  constant  for  films  thinner  than 
I0"?  cm  and  begins  to  diminish  after  the  sudden  increase  in 
current  has  set  in.  Radiations  from  the  spark  produce  much 
quicker  electrons  than  those  from  the  arc.  The  dissymmetry 
is  more  strongly  marked  the  quicker  the  electrons  are  pro- 
duced. It  is  shown  that  it  is  possible  that  photo-electrons 
possess  sufficient  energy  to  ionize  molecules  of  platinum,  and 
that  it  is  this  which  leads  to  the  best  explanation  of  the 
sudden  rise  of  photo-current  at  io~'  cm.  The  thickness  of  film 
which  gives  the  sudden  rise  in  current  is  the  same  for  slow 
"tid  quick-moving  electrons.  The  orientation  of  the  plane  o"f 
polarization  of  the  light  has  no  influence  on  the  dissymmetry. 
— Phil.  Mag.,  January,  1913. 

Units,  Measurements  and  Instruments 
Moving-Coil  Instrument.-  -An  illustrated  description 
new  moving-coil  instrument  designed  by  I.  \Y.  Record  for 


D'  C 

FIG.    2 DIAGRAM    OF    GENERAL    ARRANGEMENT 

direct  currents  in  which  the  scale  and  range  of  the  instru- 
ment is  greatly  enlarged  beyond  90  deg.  while  the  scale  is 
practically  evenly  divided  throughout  its  entire  length.  The 
coil  moves  not  about  its  axis  as  usual,  but  about  one  of  the 
vertical  sides,  which  is  taken  through  a  hole  in  the  core. 
1  he  two  horizontal  sides  of  the  coil  arc  used  for  cutting  the 


flux.  This  is  rendered  possible  by  the  construction  indicated 
in  Fig.  2,  when  the  magnet  is  seen  to  be  in  the  form  of  a  C. 
One  pole  carries  the  core  B.  The  coil  C  passes  through 
the  center  of  the  core  and  thus  embraces  half  of  it,  and  it  is 
so  shaped  that  the  coil  may  swing  over  an  arc  of  about  300 
deg.,  being  limited  only  by  the  neck.     The  other  limb  of  the 
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magnet  is  fitted  with  pole-pieces  D,  which  are  brought  above 
and  below  the  core,  so  that  the  flux  through  the  latter  di- 
vides and  passes  upward  and  downward  into  these  pole- 
pieces.  The  coil  is  carried  by  jeweled  brackets,  and  connec- 
tion is  made  by  two  spiral  springs,  E  and  F,  wound  in 
opposite  directions  to  eliminate  errors.  A  view  of  the  mag- 
net is  shown  in  Fig.  3.  It  serves  as  a  girder  or  foundation 
for  supporting  the  lighter  portions  of  the  instrument.  To 
this  magnet  are  bolted  the  pole-pieces.  The  double  air-gap 
is  bounded  by  flat  surfaces.  The  two  air-gaps  are  not  in 
series,  which  would  make  a  total  gap  equal  in  length  to  twice 
one  of  them,  but  are  in  parallel;  thus  the  magnetic  reluc- 
tance is  reduced  by  the  addition  of  another  air-gap.  Great 
permanence  of  the  magnet  is,  therefore,  secured,  together 
with  freedom  from  external  interferences  and  a  strong 
working  field.  The  active  conductors  of  the  coil  are  at  right 
angles  to  its  axis  of  rotation,  and  the  idle  length  of  con- 
ductor  is  exceptionally  short  compared  with  the  useful 
length.  This  results  in  a  very  low  resistance  coil,  enabling 
the  instrument  to  work  with  shunts  having  the  usual  drop 
of  0.075  vo't-  Other  advantages  also  arise  from  the  ex- 
treme smallness  of  the  moving  coil  (see  Fig.  4).  The  re- 
sistance of  the  frame  itself  is  low,  and  as  the  instrument 
is  damped  by  eddy  currents  produced  in  it,  these  currents 
are  correspondingly  high  and  the  damping  marked.  The 
scale  is  approximately  three  times  the  usual  length  for  an 
instrument  of  the  same  size.  Variations  in  current  which 
which  cannot  be  read  with  an  ordinary  instrument  produce 
considerable  deflection  on  this  pattern.  If,  on  the  other 
hand,  such  high  accuracy  is  not  required,  then  the  advantage 
of  a  long  scale  can  be  felt  in  other  ways,  namely,  that  one 
shunt  of  the  instrument  is  equal  to  three  shunts  of  the 
ordinary  type,  and  in  calibrating  commercial  instruments 
the  avoidance  of  repeatedly  changing  the  shunts  is  a  gain 
in  lime.  This  instrument  gives  three  times  the  defl 
of  an  ordinary  instrument  for  the  same  expenditu: 
energy,  or  one-third  of  the  shunt  losses  for  equal  deflection. 
— London  Electrii  km,  Jan.  10,  1913. 

Elei  vdenser. — K.    Siegel. — A    translatioi 

his  recent  German  paper  on  an  electrolytic  condenser  and 
its  application  to  a  sparkless  type  of  contact-breaker.  The 
paper  is  the  outcome  of  experiments  made  on  electric  c 
with  a  view  of  devising  a  sparkless  contact-breaker  for  con- 
nection to  the  seconds  pendulum.  The  best  results  for  that 
purpo  uned  with  iron  electrodes  in  alkaline  solu- 

■ctrician,  Jan.  10.   [913. 
Telegraphy.  Telephony   and   Signals 

ting-Current  Fields. — G.  L.  Adden- 
brooke. — An  account  of  an  experimental  investigation  of 
the  properties  of  dielectrics  in  alternating-current  fields 
The  author  gives  figures  for  the  dielectric 
gutta-percha  when  subjected  to  very  low  frequencies, 
such  as  those  used  in  submarine  cable  work.  The  temper- 
ature coefficient   is   found  to  be  much  less   for  alternating 
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than  for  continuous  pressure. — London  Electrician,  Jan.  10, 

I9I3- 

Resonance  in  Wireless  Telegraphy. — W.  H.  Eccles. — 
A  paper  illustrated  by  diagrams  on  a  comparison  between 
spark  systems  and  continuous  wave  systems.  The  various 
methods  used  in  wireless  telegraphy  are  compared  from  the 
point  of  view  of  the  degree  in  which  they  respectively  utilize 
tne  principle  of  resonance.  Formulas  are  developed  whicn 
show  how  nearly  the  modern  spark  methods  approach  the 
ideal  resonance  that  would  be  attained  by  a  perfect  high- 
frequency  alternator.  The  conclusion  is  that  there  is  not 
much  room  for  improvement  over  the  modern  spark  meth- 
ods in  respect  of  transmission  of  energy  from  the  sending 
antenna  to  the  receiving  antenna. — London  Electrician,  Jan. 
io,  1913. 

Impedance  and  Attenuation  of  Cables. — Charles  E.  Hay. 
— An  article  illustrated  by  diagrams  describing  a  method  oi 
measuring  the  characteristic  impedance  and  the  attenuation 
constant  of  cables  with  apparatus  available  in  any  labora- 
tory.— London  Electrician,  Dec.  20,  1912. 

Radiogoniometer. — An  illustrated  description  of  the  lat- 
est form  of  radiogoniometer  exhibited  at  the  recent  exhibi- 
tion of  the  Physical  Society  in  London.  It  is  the  wireless 
direction  finder  on  the  Marconi-Bellini-Tosi  system.  When 
installed  on  board  ship  it  enables  the  direction  from  which 
signals  are  received  to  be  determined  within  a  few  degrees, 
a  matter  of  great  importance  in  time  of  fog  or  when  seek- 
ing a  vessel  in  distress.  It  can  also  be  used  for  directive 
signaling  over  a  moderate  range.     The  special   aerial  em- 


FIG.    5 CONNECTIONS   OF   THE   RADIOGONIOMETER 

ployed  consists  of  two  equal  loops  suspended  in  vertical 
planes  and  crossing  one  another  at  right  angles.  Each  of 
these  is  connected  in  series  with  a  coil  and  condenser.  The 
coils  are  of  equal  size  and  cross  at  right  angles ;  the  con- 
densers are  also  equal  and  can  be  simultaneously  adjusted 
for  tuning  the  aerials.  A  third  coil  inside  the  crossed  coils, 
called  the  exploring  coil,  is  mounted  on  a  vertical  spindle. 
It  is  connected  with  a  detector  consisting  of  a  pair  of 
telephones  and  a  crystal  rectifier.  The  connections  are 
shown  in  Fig.  5,  in  which  1.  2  are  the  terminals  of  the  first 
aerial  loop,  3,  4  the  terminals  of  the  second  aerial  loop,  5 
the  protecting  gap  for  the  first  aerial,  6  the  protecting  gap 
for  the  second  aerial,  7  the  switch  for  the  first  aerial 
circuit,  8  the  switch  for  the  second  aerial  circuit,  9  the  fixed 
coil  of  the  first  aerial  circuit,  10  the  fixed  coil  of  the  second 
aerial  circuit,  11  the  condenser  for  the  first  aerial  circuit, 
12  the  condenser  for  the  second  aerial  circuit.  13  the  ex- 
ploring coil,  14,  15  the  terminals  for  connection  to  detector, 
16,  17  the  terminals  for  the  connection  to  the  direction 
finder,  18,  19  the  blocking  condensers,  20  the  crystal  holder, 
21,  22  the  terminals  for  connecting  to  telephones,  23  the 
potentiometer,  24  a  battery  of  dry  cells,  25  a  battery  switch. 
The  principle  of  the  instrument  is  as  follows:  Each  aerial 
loop  is  a  directional  aerial,  which  receves  best  when  its 
plane  is  in  the  direction  of  the  sending  station  and  receives 
nothing  when  its  plane  is  at  right  angles  to  that  direction. 
Usually  both  aerials  are  more  or  less  inclined  to  the  direc- 


tion of  the  signals  and  receive  signals  of  corresponding  in- 
tensity, the  resultant  effect  of  which  is  communicated  to 
the  exploring  coil.  When  the  latter  is  in  tin-  position  which 
gives  the  maximum  strength  of  signals  the  pointer  at- 
tached to  the  spindle  indicates  the  direction  of  the  sending 
station,  if  the  instrument  has  been  properly  fixed  with  re- 
gard to  the  aerials.  A  simple  testing  instrument  is  used 
to  verify  the  orientation,  resistance  and  insulation  of  the 
aerials. — London  Elcc.  Review,    Ian.  10,  1913. 

Miscellaneous 

Yearly  Report. — The  last  yearly  financial  report  of  the 
Siemens-Halske  company  discusses  in  a  general  way  the 
present  commercial  situation  in  Germany.  The  scientific 
ami  technical  character  of  the  extended  pioneer  work  of 
the  company  is  emphasized.  Financing  of  other  companies 
has  been  undertaken  only  in  cases  where  technical  pioneer 
work  was  to  be  undertaken.  The  competition  between  the 
various  firms  in  the  German  electrical  industries  had  led 
to  a  difficult  situation.  With  respect  to  engineering  regula- 
tions and  standardization  the  German  Association  of  Elec- 
trical Engineers  has  done  very  effective  work,  but  with  re- 
spect to  the  commercial  situation  there  is  no  such  ruling 
influence,  "although  much  could  be  done  to  relieve  essential 
troubles.  But  one  should  not  think  of  monopolies." — Elek. 
Zeit.,  Jan.  2,  1913. 

British  Patents. — A  list  of  British  patents  of  interest  to 
electrical  engineers  which  are  to  expire  during  1913. — 
London  Electrician,  Jan.  3,  1913. 

Organisation. — A.  Trevor  Dawson. — His  presidential  ad- 
dress to  the  Junior  Institution  of  Engineers  in  London  on 
staff  officers  in  industrial  works,  their  scientific  training 
and  duties. — London  Electrician,  Jan.  3.  1913. 


Book  Reviews 


Magneto  and  Electric  Ignition.     By  W.  Hibbert.     New 

York:      Macmillan    Company.      154    pages,    90    illus. 

Price,  70  cents. 

A  very  practical  little  handbook  on  ignition  of  gaseous 

mixtures   in    engine   cylinders   by   magnetos,   batteries    and 

induction  coils,  especially  in  relation  to  British  automobile 

engines.    The  eight  chapters  of  the  book  cover  respectively: 

an  introduction,  the  high-tension  magneto,  faults  and  their 

remedy,   gearing,   other  magnetos,   ignition  by  battery   and 

coil,  faults  in  cells,  combinations.     The  book  will  be  useful 

to  all  who  operate  automobiles  or  are   interested  in  them. 

The  descriptions  are  clear  and  the  diagrams  simple. 


Electricity,  Its  History  and  Development.  By  William 
A.  Durgin.  176  pages.  Chicago:  A.  C.  AlcClurg  & 
Company.  Price,  $1. 
An  attractively  written  little  volume,  easily  carried  in 
an  overcoat  pocket,  and  addressed  to  the  man  in  the  street 
rather  than  the  electrically  trained  man.  It  briefly  de- 
scribes in  simple  and  untechnical  language  the  development 
of  electric  appliances  from  the  days  of  ancient  Greece  until 
the  present  time,  especially  the  last  twenty  years  and  in  the 
United  States.  There  are  fifteen  chapters,  and  their  titles 
are  as  follows:  The  occasional  discoveries  of  twenty-three 
centuries;  the  American  Prometheus;  the  convulsed  frog- 
leg  and  what  came  of  it;  the  electric  conflict;  an  anchor 
ring  and  what  it  held;  the  units;  the  sympathetic  needle; 
from  telegraph  to  telephone;  the  electric  arc;  the  heat  of 
Niagara ;  the  bamboo  light ;  the  electric  revolution ;  a  black- 
smith and  his  dream;  the  mystery  of  the  iron  box;  the 
spirit  of  electricity.  The  book  offers  easy  reading  to  all 
interested  in  the  evolution  of  electrical  applications,  and 
incidentally  conveys  much  elementary  electrical  informa- 
tion. 
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New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Open-Air  Disconnecting  Switch 

A  type  of  switch  which  may  be  mounted  on  a  pole  top 
and  used  for  opening  branch  lines,  for  disconnecting  trans- 
former banks  or  for  sectionalizing  transmission  lines,  or 
which  may  be  installed  on  the  roof  of  a  substation  for 
diverting  energy  past  the  station,  or  for  disconnecting  a 
portable  substation  from  the  line,  has  recently  been  put 
upon  the  market  by  the  Electrical  Engineers'  Equipment 
Company,  of  Chicago,  111.  The  switches  are  built  with 
clamped  pipe  arms  affording  a  construction  which  is  rigid 
yet  adaptable  to  standard  pole  framing.  Three  designs  are 
now  being  built  for  use  on  lines  of  different  voltages.  The 
single-pole   type  shown   in   the   illustration   presented   here- 


The  operating  parts  of  the  pump  are  inclosed  in  an  oil- 
tight,  dust-proof  casing,  so  that  practically  no  attention  is 
required.  A  pressure  gage  registering  up  to  150  lb.  is  pro- 
vided as  part  of  the  outfit.  The  pump  is  operated  by  a 
small  Westinghouse  motor. 


Lamp-Locking  Device 

A  simple  device  that  can  readily  be  attached  to  any  stand- 
ard brass-shell   socket    or   receptacle,   which   securely  locks 


DISCONNECTING    SWITCH    FOR    30,000    VOLTS 

with  is  designed  for  operation  on  a  30,000-volt,  150-amp 
circuit.  The  switches  are  also  made  for  operation  on  22,000 
volts  and  15,000  volts  at  100  amp,  with  either  one,  two, 
three  or  four  poles  arranged  for  single  or  double  break. 


Motor-Driven  Tire  Pump 

The  Vaile-Kimeo  Company,  Dayton,  Ohio,  has  recently 
placed  on   the  market   a  new  type   of  motor-operated   tire 


SPECIAL    TOOL    AND    LOCK 

the  lamp  and  which  cannot  be  removed  without  a  special 
tool,  has  been  placed  on  the  market  by  Mr.  Frederick 
Rail,  19  Park  Place,  New  York  City.  To  attach  the  so- 
called  E-L  Mazda  lamp  locks,  the  open  lock  shown  above 
is  slipped  over  the  base  of  the  lamp  and  the  latter  i-^ 
screwed  into  the  socket,  the  eyelet  being  inserted  in  the 
holes  in  the  flange  and  clinched  by  means  of  the  tool  shown. 
To  remove  the  lamp  the  plunger  part  of  the  tool  is  inserted 
in  the  eyelet  and  the  latter  forced  out. 

The  locks  are  made  in  one  piece,  are  insulated  with 
heavy  liber  washers  and  are  said  to  be  practically  inde- 
structible. They  are  made  for  all  sizes  of  lamps  and  for 
use  with  or  without  shade  holders. 


ELECTRICALLY    DRIVEN    FIRE    PUMP 

pump  for  use  in  private  garages.  The  outfit  is  light  and 
compact  and  is  designed  for  mounting  on  the  wall,  entirely 
out  of  the  way.  The  cost  of  operation  is  insignificant,  since, 
at  ordinary  rates  for  electricity,  it  is  said  it  will  operate 
for  less  than  1  cent  an  hour. 


Dimmer  in  Grand  Opera  Theater,  Chicago 

The  total  rating  of  lamps  controlled  by  the  dimmer  in 
the  Grand  Opera  Theater  of  Chicago  ami  aims  to  105.400 
watts,  the  equivalent  of  2655  40-watt  or   1  I  tung- 

sten lamps.  Duplex  plates  having  nearly  double  the  num- 
ber of  steps  of  the  regular  simplicity  pla  ed  on 
the  dimmer  shown  in  the  illustration.  Tl  plate 
made  it  possible  to  meet  the  peculiar  requirements  of  the 
installation  and  provide  the  large  number  of  steps  needed 
to  secure  very  fine  gradations  of  light  and  smooth  uniform 
dimming  effects.  Tt  was  desired  to  operate  this  dimmer 
bank  in  connection  with  a  two-wire  no-volt  system  for  a 
period  of  several  months,  but  it  also  was  specified  that  the 
same  bank  should  he  capable  of  being  used  in  connection 
with  a  three-wire  system  to  be  installed  later.  The  new 
style  of  plat'  i'le  with  entirely  independent  wind- 
ings on  each  side  so  that  it  was  possible  to  lay  out  the 
dimmer  bank  for  either  a  two-wire  or  a  three-wire  cir- 
cuit   without    increasing   the   number   of   plates.     The   con- 
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tact  levers,  riding  over  the  two  separate  sets  of  contact 
buttons,  can  be  arranged  to  operate  independently,  each 
under  the  control  of  a  separate  operating  lever  or  in  unison 
under  the  control   of  one  operating  lever. 

Three  rows  of  operating  levers  are  provided,  one  for  the 
white,  one  for  the  red  and  one  for  the  blue  light  dimmer, 
and  each  row  of  levers  is  under  the  control  of  a  master 


VIEW    OF   THE    DIMMER 

lever.  These  levers  are  located  side  by  side  at  the  left  of 
the  bank,  making  operation  very  convenient.  By  means 
of  the  special  link  motion  connecting  a  hand  wheel  with 
the  master  lever,  extreme  refinements  in  control  are  ob- 
tainable. Any  one  row  or  group  of  dimmers  in  that  row 
can  be  operated  in  one  direction  to  dim  or  brighten  the 
lamps,  while  one  or  both  of  the  other  rows  are  operated  in 
the  opposite  direction.  This  control  is  secured  by  means 
of  the  hand  wheel  alone,  making  very  realistic  stage-lighting 
effects  possible.  The  equipment  was  installed  by  the  Cutler- 
Hammer  Manufacturing  Company  of  Milwaukee. 


Twelve-Pole,  1000-Kw,  60-Cycle  Rotary  Converters 

Typical  of  the  successful  and  reliable  operation  of  60- 
cycle  rotary  converters  embodying  modern  departures  in 
design  for  non-commutating-pole  machines  of  this  fre- 
quency are  two  1000-kw  units  installed  in  Substation  No.  I 
of  the  Housatonic  Power  Company  at  Waterbury,  Conn., 
for  the  supply  of  energy  for  railway  service.  Former 
standard  practice  for  rotary  converters  of  this  rating  and 
frequency  involved  the  construction  of  machines  having 
twenty  poles  and  operating  at  a  speed  of  360  r.p.m.,  but 
through  refinement  of  design  later  machines  have  been  de- 
veloped with  twelve  poles  and  operate  at  a  speed  of  600 
r.p.m. 

These  1000-kw  rotary  converters  are  six-phase  machines 
and  operate  in  parallel  with  four  500-kw,  60-cycle,  six-phase 
converters  previously  installed  in  the  same  station,  all  of 
the  apparatus  being  of  the  General  Electric  Company 
manufacture.  Three-phase  current  at  a  potential  of  33,000 
volts  is  received  from  the  main  power  station  of  the 
Housatonic  Power  Company  and  transformed  by  six  350- 
kva  oil-cooled  transformers  to  430  volts.  The  rotaries  are 
started  from  the  alternating-current  side  only  and  deliver 
direct  current  at  600  volts.  The  transformers  have  two 
2.5-per  cent  full-load  taps  below  and  above  33,000  volts,  in 
the  primary  and  one-third  and  two-thirds  voltage  starting 
taps  in  the  secondary.     They  are  designed  with  15  per  cent 


inherent  reactance.  The  rotaries  are  compound-wound 
and  are  built  for  standard  carrying  capacities  of  150  per 
cent  load  for  two  hours  or  200  per  cent  load  momentarily. 
The  armature  winding  is  made  up  of  formed  bars,  which 
are  insulated  before  being  assembled  in  the  slots.  No 
binding  bands  are  placed  over  the  core,  the  winding  being 
retained  by  wooden  wedges.    Any  unbalancing  in  the  mag- 


FIG.     I IOOO-KW     TWELVE-POLE    ROTARY    CONVERTER     IN     SUB- 
STATION   OF    HOUSATONIC    POWER    COMPANY 

netic  circuits  is  corrected  by  equalizer  rings,  mounted  on 
the  armature  flange  at  the  collector  ring  end.  They  cause 
the  direct-current  brushes  to  take  their  proper  proportion 
of  current,  thus  helping  to  keep  the  commutator  in  good 
condition  and  to  prevent  "spotting." 

The  brushes  and  brush-holders  on  the  direct-current  end 
of  these  machines  are  similar  to  those  on  other  types  of 
large  direct-current  apparatus.  They  are  arranged  so  that 
they  can  be  adjusted  individually  or  collectively  while  the 
machine  is  in  operation.  Those  employed  on  the  collector 
rings  are  of  improved  design.  So-called  "Metite"  brushes 
are  used,  made  bv  combining  fine  copper  and  graphite  with 
suitable  binders. 


FIG.    2 DIRECT-CURKEXT    END     OF    CONVERTER 

The  machines  are  equipped  with  automatic  magnetic 
end-play  devices,  which  give  a  slight  reciprocating  motion 
to  the  armature  in  a  direction  parallel  to  the  shaft  and 
thereby  cause  the  brushes  to  wear  the  commutator  and 
collector  rings  more  uniformly.  Energy  for  the  operation 
of  the  device  is  obtained  from  the  direct-current  side  of 
the  rotary  converter.     A  condenser  is  connected  across  the 
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make-and-break  to  facilitate  the  opening  and  closing  of  the 
circuit. 

For  safe  operation  these  converters  are  also  eq'uipped 
with  speed-limiting  devices  for  opening  the  circuit  auto- 
matically in  case  the  speed  becomes  too  high.  The  device 
consists  of  a  switch  operated  by  a  centrifugal  governor. 
The  centrifugal   weight   is   mounted   on   the   shaft   and   re- 


Drive-and-Twist  Anchors  in  Service 

The  use  of  drive-and-twist  anchors  made  by  the  Vote 
Berger  Company,  of  La  Crosse,  Wis.,  is  illustrated  here- 
with. These  anchors  are  especially  adapted  for  use  in 
confined  places  and  on  lawns.  In  Fig.  1  it  will  be  noticed 
that  the  anchor  has  been  installed  in  the  small  space  left 
between  a  building  and  the  brick  pavement  in  an  alley. 
This   space   is  not  over   6  in.   wide,   and   the  anchor  was 


FIG.  3 ALTERNATING-CURRENT  END  OF  ROTARY 

volves  with  it,  while  the  switch  is  stationary  and  is  mounted 
on  the  collector-end  pillow  block.  This  weight  is  so  de- 
signed that  it  operates  at  practically  the  same  speed  irre- 
spective of  the  acceleration.  The  switch  can  be  adjusted 
to  operate  at  any  predetermined  speed,  and  is  arranged  to 
de-energize  the  low-voltage  release  coil  on  the  direct-cur- 
rent circuit-breaker  and  open  the  circuit. 

On  the  side  of  the  frame  is  mounted  a  four-pole,  double- 
throw,  field-circuit  break-up  switch  for  the  shunt-field  coils. 
This  opens  up  the  field  circuit  in  several  places  to  reduce 
the  strain  on  the  insulation  caused  by  the  high  potential 
induced  in  the  coils  during  alternating-current  starting  and 
also  provides  a  means  of  obtaining  the  proper  polarity. 
The  normal  operating  position  of  the  switch  is  up,  while 
the  down  position  is  used  for  reversing  the  polarity  of 
the  machine  when  it  builds  up  magnetism  in  the  wrong 
direction  during  alternating-current  starting.  A  single- 
pole,  single-throw  equalizer  switch  and  a  double-pole,  single- 
throw  negative  switch  are  also  mounted  on  the  magnet 
frame.  Alternating  current  is  applied  directly  to  the 
armature  winding  at  a  reduced  voltage  obtained  from  the 
one-third  and  two-thirds  voltage  taps  on  the  low-tension 
side  of  the  transformers.  After  the  machines  have  rendu. 1 
synchronous  speed,  the  proper  polarity  has  been  obtained 
and  the  field-coils  have  been  connected  to  the  first  starting 
tap,  two-thirds  and  then  normal  voltage  is  applied. 


FIGS.    I   AND  2 DRIVE-AND-TWIST  ANCHOR    INSTALLATIONS 

driven  in  less  than  a  minute  without  trouble.  In  such  a 
position  it  would  be  difficult,  perhaps,  to  install  an  anchor 
of  any  other  type.  To  put  in  a  "dead-man"  would  mean 
the  tearing  up  of  a  part  of  the  pavement  at  considerable 
expense. 

In  Fig.  2  the  drive-and-twist  anchor  is  represented  as 
installed  in  front  of  a  public  institution  where  the  ground 
connections  receive  considerable  care.  To  install  a  "dead- 
man"  in  this  case  would  have  involved  some  digging  and  an 
unsightly  disturbance  of  the  lawn.  Disputes  are  often 
occasioned  by  the  desire  of  electric-service  and  telephone 
companies  to  install  anchors  or  "dead-men''  on  private 
property.  The  manufacturer  of  the  drive-and-twist  anchor 
contends  that  in  cases  where  disputes  are  apt  to  occur  the 
use  of  its  device  is  often  to  be  recommended  because  it  does 
no  damage,  or  only  very  slight  damage,  to  the  property. 


Advertising  Sign 

An  effective  advertising  sign  with  a  varying  color  scheme 
has  been  placed  cm  the  market  by  the  Foster  Engineering 
1  ompany,  Ltd.,  Wimbledon,  London.  On  the  front  plate 
are  painted  the  words  oi  othei  matter  ti  bi  brought  l>efore 
the  public,  ami  behind  this  is  a  crinkled  mirror  set  at  an 


Calculating  Chart 

An  interesting  time-saving  device  for  arithmetic  calcula- 
tions is  the  circular  chart  devised  and  published  by  Mr. 
George  M.  Purver,  146  Fast  Eighth  Street,  Brooklyn.  N.  V. 
With  a  little  practice,  it  is  asserted,  one  can  quickly  find 
the  product  of  multiplying  a  four-digit  number  by  one  of 
two  digits,  or  extract  the  integer  square  root  of  an  eight- 
digit  number.  Use  of  the  chart  avoids  long  multiplication 
and  long  division,  and  reduces  considerably  the  work  of 
squaring,  cubing,  finding  squares  and  cube  roots,  deter- 
mining areas  and  circumferences  of  circles,  etc.  Results 
are  given  correctly  to  all  places,  and  with  a  facility  equal 
to  that  of  the  slide  rule,  although  the  latter  affords  only 
approximate  results.  The  chart  is  based  on  a  polar-co- 
ordinate arrangement  of   factors. 


BACK   VIEVi     SH0V  ''    STRIP 

angle.      Vbove  the  mirror  and  at  right  angles  to  the  front 
plate   is  a   glass   •  ;    with   stripes   of  transparent 

colors       ■  ii-  e,  whether  daylight  or  artificial,  is 

reflected    ■     I    e  mirror  onto  the  front  pi. no.     As  a  person 
passes    b)    and    the   viewpoint   chanj  lors  change 

rdingly,  owing  to  the  uneven  surface  of  the  mirror  re- 
flecting the  light 
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Industrial  and  Financial  News 


Public  Utility,  Commercial,  Corporate  and  Trade  Devel- 
opments—The Electrical  Material  and  Security  Markets 


Annual  Report  of  Siemens  &  Halske. — The  report  of  Sie- 
mens &  Halske,  Berlin,  tor  the  year  1912  is  a  record  of 
continued  expansion  in  the  application  of  electrical  equip- 
ment for  industrial  and  agricultural  pursuits.  Considerable 
growth  was  shown  in  the  company's  Russian  business  as 
well  as  in  its  German  business.  The  year  ended  with  77,000 
employees  on  the  payrolls  as  compared  with  66,000  at  the 
end  of  the  preceding  year.  The  rapid  growth  of  business 
at  the  Werner  works  necessitated  increasing  the  manufac- 
turing facilities.  Automatic  and  semi-automatic  tele- 
phones, the  report  says,  are  continually  finding  greater 
favor.  During  the  year  a  loaded  telephone  cable  was  laid 
between  Berlin  and  Magdeburg  and  this  will  probably  be 
lengthened  in  the  future.  The  company's  lamp  factory  was 
very  busy.  There  was  also  a  growth  in  railway  signaling 
equipment.  The  report  of  the  Siemens-Schuckert  works  for 
1912  states  that  orders  were  received  much  faster  than  the 
company's  new  factories  could  be  placed  in  operation,  mak- 
ing it  very  difficult  to  keep  promises  of  delivery,  and  that 
further  handicap  was  caused  by  inability  to  obtain  raw  ma- 
terials. The  company  manufactured  134,539  motors  during 
the  year,  with  an  aggregate  rated  output  of  3,737,674  hp. 
Further  increase  was  made  in  the  ratings  of  transformers 
and  other  equipment.  Speeds  for  prime  movers  were  also 
increased.  Steam  turbo-generators  rated  at  6000  kva  for 
operation  at  3000  r.p.m.  were  among  the  products,  as  were 
waterwheel-type  generators  rated  at  12,500  kva.  Activity 
resulted  from  the  increase  in  long-distance  power  transmis- 
sion projects  and  electrification  of  railways.  The  company 
is  increasing  its  office  space  at  Berlin.  As  was  noted  in 
these  columns  in  the  issue  for  Jan.  11,  1913,  the  Siemens 
Company  of  Canada,  representing  the  associated  Siemens 
companies  of  Europe,  has  its  head  office  in  Montreal  with 
branch  offices  in  Toronto  and  Winnipeg.  Since  commenc- 
ing operations  in  Canada  three  years  ago,  the  company  has 
carried  out  a  large  amount  of  important  work  for  many 
of  the  principal  cities  and  for  a  large  number  of  private 
corporations  in  the  Dominion,  and  its  apparatus  is  dis- 
tributed from  Dawson  City  in  the  Yukon  district  to  the 
large  steel  and  coal  companies  in  the  eastern  part  of 
Canada.  Among  the  work  done  by  the  company  may  be 
mentioned  the  installation  of  the  complete  equipment  for 
the  6000-hp,  20,000-volt  station  at  Port  Arthur.  Ont.,  where 
there  are  two  banks,  each  consisting  of  three  750-kw, 
22,000-volt  transformers,  an  eighteen-panel  switchboard, 
lightning  arresters  and  two  750-hp  motor-generator  sets, 
the  second  bank  of  transformers,  part  of  the  switch  gear 
and  one  of  the  motor-generator  sets  being  repeat  orders 
after  the  first  part  of  the  plant  had  been  in  successful  oper- 
ation for  eighteen  months.  Fifteen  turbo-generators  have 
either  been  supplied  or  are  on  order,  the  largest  being  a 
5000-kva  machine  for  Edmonton,  Alta.  The  city  of  Regina 
gave  a  repeat  order  for  a  1500-kw  turbo-unit  after  the  first 
set  had  been  in  operation  for  nearly  twelve  months,  to- 
gether with  a  repeat  order  for  a  400-kw  street  railway  unit. 
Much  important  work  as  regards  the  furnishing  of  electric 
hoisting  engines,  a  class  of  equipment  which  has  been 
especially  developed  by  the  company  for  many  years,  has 
also  been  accomplished.  These  installations  include  elec- 
trically operated  hoisting  engines  with  maximum  ratings 
as  follows:  One  of  1430  hp  and  one  of  750  hp  for  the 
Canadian  Collieries  Company;  one  of  1320  hp  for  the  Do- 
minion Coal  Company,  all  on  the  Ward-Leonard  system; 
two  of  450  hp  for  the  Arcadia  Coal  Company,  for  operation 
on  the  three-phase  system,  and  one  of  400  hp  for  the  Do- 
minion Coal  Company,  for  operation  on  the  Siemens-Ilgner 
system.  Two  of  the  foregoing  are  said  to  be  the  largest 
electrically  operated  hoisting  engines  on  this  side  of  the 
Atlantic.  Another  field  which  the  company  has  suc- 
cessfully   developed    is    that    of    lightning   protection.      The 


Ontario  Hydro-Electric  Commission  originally  installed 
arresters  of  the  electrolytic  type,  but  later  placed  orders 
for  twenty  sets  of  13,000-volt  Siemens  arresters.  The  com- 
pany has  also  supplied  12,000-volt,  three-core  cable  to  the 
Ontario  Power  Company  and  to  the  Ontario  Hydro-Electric 
Commission,  where  the  same  has  been  in  continuous  oper- 
ation  for  nearly  three  years. 

Annual  Sales  Conference  of  Pass  &  Seymour,  Inc. — 
With  B.  E.  Salisbury,  vice-president  and  general  manager, 
presiding,  the  annual  sales  conference  of  Pass  &  Seymour, 
fnc,  manufacturers  of  electrical  specialties  and  supplies, 
was  held  Jan.  15  to  18  inclusive,  at  Solvay,  N.  Y.,  where 
the  main  office  and  works  are  located.  Many  interesting 
papers  were  read  and  discussed,  and  on  the  evening  of 
Jan.  16  those  in  attendance  at  the  conference  were  guests 
of  Mr.  Salisbury  at  dinner  at  his  home,  followed  by  a 
theater  party.  The  sentiment  of  all  of  the  company  rep- 
resentatives at  the  conference  was  extremely  optimistic  as 
regards  the  business  outlook  for  1913.  Substantial  increase 
was  made  in  the  company's  business  in  1912,  and  further 
improvement  is  expected  in  the  current  year.  Among  those 
who  attended  the  conference  were:  L.  John  Bergman, 
credit  manager;  John  W.  Brooks,  secretary  and  director 
of  exports;  F.  S.  Baldwin,  district  sales  manager  at  New 
York;  V.  R.  Despard,  district  sales  manager  at  Chi- 
cago; W.  Brewster  Hail,  district  sales  manager  at  San  Fran- 
cisco; Frank  T.  Haffner,  Frank  Driscoll  and  John  D.  Ray- 
mond, Chicago  office;  George  L.  Hatheway,  C.  C.  Heel) 
and  W.  E.  Gould,  New  York  office,  and  James  S.  Crossley. 
general  superintendent. 

The  Broader  View  of  Advertising. — C.  L.  Benjamin,  ad- 
vertising manager  for  the  Cutler-Hammer  Manufacturing 
Company,  is  vice-president  of  the  Advertisers'  Club  of 
Milwaukee,  and  on  the  occasion  of  a  recent  dinner  in  that 
city  given  in  honor  of  George  W.  Coleman,  president  of 
the  Associated  Advertising  Clubs  of  America,  Mr.  Benja- 
min was  toastmaster.  At  that  time  he  gave  some  of  his 
views  on  the  broader  aspects  of  advertising.  He  showed 
how  the  attitude  of  the  business  man  toward  advertising 
has  changed  during  the  last  twenty  years,  and  among  other 
things  he  said:  "We  don't  look  on  advertising  now  as  a 
sop  to  the  newspaper  or  trade-paper  publisher.  We  don't 
look  on  it  as  a  gamble.  We  know  now  that  it  is  an  invest- 
ment— that  the  money  spent  in  popularizing  a  trade  name 
is  as  tangible  an  investment  as  the  money  spent  for  real 
estate,  factory  buildings  or  machinery."  Further  on  Mr. 
Benjamin  added:  "The  advertising  man  is  progressing  be- 
cause he  is  taking  a  higher  view  of  his  own  work.  I  be- 
lieve, as  the  years  go  on,  he  will  take  a  still  higher  view. 
The  work  we  are  engaged  in  is  a  worthy  work.  It  is  the 
work   of   molding    the    opinions    of   our    fellow-men." 

Bankruptcy  Petition  Against  Iowa  Power  Company. — 
A  bankruptcy  petition  against  the  Iowa  Power  Company, 
operating  water-power  plants  along  the  Skunk  River  in 
southern  Iowa,  was  filed  on  Jan.  20  in  the  United  States 
District  Court  in  Chicago  on  behalf  of  the  Western  Elec- 
tric Company  and  another  creditor.  It  is  said  that  in  addi- 
tion to  insolvency  the  bill  alleged  that  preferential  pay- 
ments were  made  to  certain  creditors.  The  petitioning 
creditors'  claims  amount  to  about  $7,000,  and  the  total  la- 
bilities are  given  as  $10,000. 

Planning  to  Merge  La  Crosse  (Wis.)  Utility  Companies. 
— It  is  understood  that  the  protective  committee  acting  for 
the  bondholders  of  the  La  Cros-se  (Wis.)  Water  Power 
Company  has  exercised  the  option  which  it  has  had  on  the 
property  of  the  La  Crosse  City  Railway  Company,  and  that 
plans  that  have  been  under  consideration  for  some  time  to 
merge  these  two  utility  companies  and  the  Winona  (Minn.) 
Railway   &   Light   Company   will   now   be   consummated. 
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Operations  of  New  York  Lighting  Companies  in  1912. — 
For  the  year  ended  Dec.  31,  1912,  the  Consolidated  Gas 
Company  of  New  York,  which  controls,  in  addition,  to  its 
gas  subsidiaries,  the  New  York  Edison  Company,  the 
United  Electric  Light  &  Power  Company  and  the  West- 
chester Lighting  Company,  earned  a  surplus  of  $1,536,699, 
which  is  a  decrease  of  $26,188  as  compared  with  that  for 

1911.  This  was  after  payment  of  $5,988,990  in  a  6  per  cent 
dividend  on  the  $99,816,500  capital  stock  and  of  $479,430  in 
lixed  charges.  Total  net  earnings  available  for  dividends, 
as  shown  in  the  1912  report,  which  was  submitted  by  Pres- 
ident George  B.  Cortelyou  at  the  annual  meeting  on  Jan. 
27,  1913.  including  the  net  returns  of  the  company's  gas 
business,  the  surplus  earnings  of  the  Astoria  Light,  Heat 
&  Power  Company,  dividends  and  interest  received  on 
stock  and  bonds,  owned,  together  with  advances  made  to 
affiliated  gas  and  electric  companies  operating  in  the  bor- 
oughs of  Manhattan,  Queens  and  the  Bronx  and  Westches- 
ter County,  and  after  deduction  of  $479,435  interest  on 
funded  and  other  debt,  were  $7,525,689,  which  is  equivalent 
to  7.53  per  cent  on  the  company's  capital  stock  and  com- 
pares with  7.56  per  cent  in  191 1.  Of  the  New  York  Edison 
Company,  the  report  says  that  during  the  year  1912  there 
were  added  to  the  generating  stations  of  that  company 
fifty-six  automatic  stokers,  twenty  superheaters,  centrif- 
ugal boiler-feed  pumps  and  new  feed-water  heaters,  and 
that  the  installation  of  three  20,000-kw  turbines  was  com- 
pleted. Rotary  converter  equipment  to  the  extent  of  20,000 
kw,  together  with  8650  kw  in  storage  batteries,  was  added 
to  substations  on  the  direct-current  system.  On  the  alter- 
nating-current system  4000  kw  was  added  to  the  substation 
transformers  and  12,000  kw  in  16,000-volt,  60-cycle  trans- 
formers. Reference  is  also  made  to  the  twenty-one-year 
agreement  made  with  the  Third  Avenue  Railway  Company, 
New  York,  through  which  the  New  York  Edison  Company 
has  undertaken  the  operation  of  the  former's  30,000-kw 
station  at  Kingsbridge  and  is  supplying  all  of  the  electrical 
energy  required  by  the  railway  company.  A  reference  to 
this  contract  appeared  in  the  Electrical  World  for  Aug.  3, 

1912,  page  231.  The  report  also  speaks  of  the  progress  that 
is  being  made  in  the  construction  of  the  West  201st  Street 
plant  of  the  United  Electric  Light  &  Power  Company,  of 
which  mention  was  made  in  these  columns  Feb.  3,  1912. 
The  equipment  thus  far  contracted  for  includes  three 
19,000-kva  turbo-generator  units.  An  estimate  covering  the 
completion  of  the  building  and  equipment  for  its  ultimate 
output  indicates  a  total  cost  of  about  $6,200,000  for  the 
station.  It  is  expected  that  the  setting  of  the  boilers  will 
be  started  early  in  February  and  that  the  station  will  be 
ready  to  be  placed  in  operation  with  at  least  two  of  the 
units  early  in  the  fall  of  this  year. 

Says  Close  Affiliation  of  Chicago  Elevateds  Favors 
Economical  Operation. — On  May  20.  1912,  the  City  Council 
of  Chicago  passed  an  ordinance  directing  the  elevated  rail- 
way companies  to  give  universal  transfers  from  one  ele- 
vated railway  line  to  another.  The  companies  denied  the 
right  of  the  city  to  exact  this  requirement  and  the  mat- 
tei  was  taken  into  court.  Judge  Baldwin  has  now  decided 
that  the  position  of  the  elevated-railwaj  people  is  well 
founded  and  has  entered  a  permanent  injunction  against 
I  he  enforcement  of  the  ordinance.  The  court  held  that  the 
city  has  no  statutory  right  to  fix  rates  for  steam  and  ele- 
vated railroads.  It  is  probable  that  the  city  will  take  an 
appeal  to  the  Supreme  Court.  The  judge  found  that  the 
companies  were  incorporated  under  the  general  railway 
act  and  that  the  Legislature  had  not  delegated  to  the  City 
Council  the  power  to  regulate  rates.  He  did.  however,  find 
'or  tin-  city  on  the  contention  that  the  propi  rtii  are  prac- 
tically owned  and  operated  by  one  syndicate.  On  this 
point,  relating  to  the  interesting  situation  created  by  the 
'"association"  which  controls  the  elevated  railways,  Judge 
Baldwin  said:  "Four  persons — Instill,  Blair,  Budd  and  Cobe 
— are  directors  in  all  three  companies  [South  Side,  Metro- 
politan West  Side  and  Northwestern],  and  the  relations 
which  these  men.  with  others,  bear  to  tin-  enterprise,  as 
disclosed  by  the  testimony  in  this  case,  leaves  little  doubt 
that  they  dominate  the  situation,  and  that  the  properties 
are  practically  owned,  operated,  managed  and  controlled 
by  the  same  persons,  syndicate,  managing  trustee  or  trus- 
tees, committee  or  association,  within  the  meaning  of  the 
ordinance.     It  is  easy  to  see  that  such  an  arrangement  tends 


to  economical  management  and  reduces  appreciably  the 
expense  of  operating  the  properties  nominally  owned  by 
these  three  companies." 

Cedar  Rapids  Manufacturing  &  Power  Output  Contracted 
For. — Stockholders  of  the  Montreal  Light,  Heat  &  Power 
Company  and  the  Shawinigan  Water  &  Power  Company 
of  record  Feb.  20  are  to  have  the  right  to  subscribe  until 
3  p.  m.  March  20  for  $8,400,000  first-mortgage  5  per  cent 
forty-year  bonds  of  the  Cedar  Rapids  Manufacturing  & 
Power  Company,  of  Montreal.  These  bonds  are  part  of  the 
new  issue  of  $15,000,000  recently  authorized  by  the  stock- 
holders of  the  Cedar  Rapids  company,  to  which  reference 
was  made  in  these  columns  Jan.  11.  They  are  offered  to 
the    Montreal   and   Shawinigan    stockholders  at   90,   with   a 

'-S   Per  cent  common   stock,   in   the  proportion  of 

30  per  cent  of  their  holdings  in  their  respective  companies. 

'Inm  to  the  circular  describing  the  offering,  contracts 
have  been  made  by  the  Cedar  Rapids  company  with  the 
Uuminum  <  ompany  of  America  and  the  Montreal  Light, 
Heat   &  Pi  ompany  for  the  delivery  of  80,000  hp  of  a 

total  of  120,000  hp  already  under  contract,  to  be  generated 
at  the  hydroelectric  station  of  the  Cedar  Rapids  company 
now  under  construction  on  the  St.  Lawrence  River,  about 
30  miles  from  Montreal.  These  contracts  will  not  only 
provide  the  interest  on  the  full  issue  of  bonds  now  offered, 
hut  will  also  furnish  a  substantial  surplus  applicable  for 
dividends  on  the  common  stock.  These  results,  it  is  stated, 
will  be  substantially  increased  later  by  sale  of  additional 
energy  from  the  initial  development  and  by  the  sale  of 
50,000  hp  of  electrical  energy  to  be  generated  at  the  second 
develi  ipnient. 

Revive  Philadelphia  Electric-United  Gas  Improvement 
Merger  Rumor. — It  is  stated  that  after  the  meeting  of  the 
directors  of  the  Philadelphia  Electric  Company  on  Jan.  28 
members  of  the  board  said  that  while  a  proposal  to  merge 
with  the  United  Gas  Improvement  Company  had  not  come 
before  the  board,  it  would  be  received  eventually 
have  careful  consideration.  It  is  further  stated  that  this 
proposal  is  expected  within  a  month  and  that  it  will  | 
ably  come  before  the  Philadelphia  Electric  board  at  the 
!  1  bruary  meeting  if  a  special  meeting  is  not  called  before 
that  time.  At  the  directors'  meeting  the  installation  of  a 
30,000-kw  generating  set  at  the  company's  main  station  was 
authorized,  together  with  the  erection  of  a  7500-kw  unit  at 
the  Tacony  plant. 

Extends  Time  for  Depositing  Allis-Chalmers  Securities. 
— The  reorganization  committee  for  the  Allis-Chalmers 
Company  announced  this  week  that  it  would  receive  ad- 
ditional first-mortgage  bonds  for  deposit  until  noon  Feb.  3. 
1913.  Deposits  of  preferred  and  common  stock  with  ae 
crued    assessments    will    also  until    that    time. 

Upon    purchase    by    the    reorganization    committee    of    tin- 
mortgaged   property   at   the    foreclosure   sale   tha 
held  Feb.  3,  a  voting  trust  of  the  new    preferred  and  com- 
mon stock  will  be  created  for  a  term  of  five  years.     The 
following  have  been   appointed   voting   trustees:  Jam. 
Wallace,    Charles    G.    Da  ndei    J     Hemphill 

1  inlen    Roosevelt  and  Henry   F.  Whitcomb. 

Nine  Companies  Organized  in  Pennsylvania. — With  H.  M 
Smith,  of  Brooklyn,  X.  Y..  nan  urer  in  each 

and  F.  V.  Shannon,  New  York;   R.  A.  I.ankwortl .-. 
Pa.,  and   11.   M.  Smith,  of  Brooklyn,  as  director-. 
trie   service  companies   have   1  rated   at   Ha 

The  names  of  the  new  concerns  are       Huron   I' 
Company,  Iroquois  Power  Con 

pany,  Onondaga    Power  Com]  Com- 

pany, Secaucus  Power  Company,  Seminole  ;  pany, 

Seneca   Power   Company   and    Tecumseh    Powei 
Gas    Engines    for    Hotel    Service. — The    Bru. 
Engine    Company    has 

150-hp   gas   engin.  Pitts- 

ne  is  direct  a  100-kw,  three- 

rated    in   parallel 
with     steam     units     already     installed.       The     engines     are 

•d   with   double   magneto   igniters   and   gas   economy 
indicators  u  rate  at  which  gas   is  being  con- 

sumed per  kilowatt-hour  by  each  engine. 

New     Canadian     Company     Incorporated. — According    to 

advices   from   Ottawa,   the    Dominion   Traction    &   Lighting 

n    incorporated   with   a   capital   stock   of 

000  to  develop  and  sell  electrical  energy  and  gas. 
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Kentucky  Company  Plans  Extensions. — Early  in  the 
spring  the  Kentucky  Southwestern  Railway  &  Light  Com- 
pany will  begin  construction  of  its  initial  line  from  Paducah, 
Ky.,  southwest  to  Murray,  about  40  miles  distant.  The 
plans  of  the  company  include  construction  of  a  number  of 
electric-service  systems  for  both  railway  and  lighting  pur- 
poses in  the  southwestern  part  of  the  State,  aggregating 
about  210  miles.  H.  C.  Rhodes,  of  Paducah,  is  president  of 
the  company,  and  F.  M.  Smith,  of  the  same  city,  is  general 
manager.  Bonds  to  the  amount  of  about  $1,500,000  are  to 
be  issued  shortly  by  the  company,  it  is  said. 

Boston  Edison  Stock  Quotations. — In  our  issue  of  Jan. 
11,  in  the  Table  of  "Electric  Securities,"  we  stated  through 
a  typographical  error  that  the  capital  stock  of  the  Edison 
Electric  Illuminating  Company  of  Boston  was  quoted  at  239 
and  that  the  quarterly  dividend  rate  was  2j4  per  cent.  It 
should  have  been  stated  that  the  quarterly  dividend  rate 
was  3  per  cent  and  that  the  market  price  on  the  day  that 
the  table  was  made  up  was  284. 

United  Service  Company  Enlarges  Its  Holdings. — The 
New  Midland  Power  &  Traction  Company,  of  Cambridge, 
Ohio,  has  been  purchased  by  the  United  Service  Company, 
of  Scranton,  Pa.  Plans  are  being  made  to  erect  a  transmis- 
sion line  to  connect  Cambridge,  Coshocton  and  New  Phila- 
delphia, in  which  places  the  United  Service  Company  con- 
trols  the  public   utilities. 

Diehl  Manufacturing  Company  Acquires  More  Manu- 
facturing Space. — Title  to  I2J/2  acres  of  property  fronting 
on  Newark  Avenue,  Elizabeth,  N.  J.,  has  been  taken  by  the 
Diehl  Manufacturing  Company,  of  Elizabethport.  In  the 
spring  the  company  will  proceed  with  construction  of  a 
second  factory  upon  this  site. 

New  England  Power  Increases  Its  Capital. — Stockholders 
of  the  New  England  Power  Company,  Shelburne  Falls, 
Mass.,  have  voted  to  increase  the  capitalization  of  the 
company  from  $1,500,000  to  $3,250,000  through  issuance  of 
6  per  cent  cumulative  preferred  stock. 


Industrial  Securities 


Allis-Chalmers,  t.r.,  3d  pd.  $15,501,800 

Allis-Chal.,  pf..  t.r.,  3d  pd.  13,475,200 

Amalgamated  Copper'.....  153,887,900 

American  Tel.  &  Tel 334.S52.900 

Electric  Storage  Battery.c  16,074,425 

General  Electric '  101 ,203,000 

Mackay  Cos.,  c 41,380,400 

Mackay  Cos.,  pf I  50,000,000 

Western  Union  Tel 99,745,400 

Westinghouse,  E.  &  M..  c.  33,737,350 

Westinghouse,  E.  &  M.,  pf.  3,998.700 

"Last  price  quoted. 


DIVIDEND 


PerCent    Period    Jan.  22   Jan.    29 


3I 
10* 


4i* 
9i* 
72* 

1334 
53* 

1421 
84|* 
67** 
72* 
74** 

119J*, 


NEW  YORK  METAL  MARKET  PRICES 

Copper:  Bid.         Asked. 

Standard  spot 15.25          

£        s     d 

London,  standard,  spot 68     17     6 

Prime    Lake 16.25 

Electrolytic      16.00 

Casting   15.87"^ 

Copper    wire,    base 18.00  to  18.25 

Lead     4.35 

Nickel    45.00 

Sheet  zinc,   f.o.lj  smelter 9.00 

Spelter,    spot 7.25 

Tin,    spot 50.00 

Aluminum  : 

Prompt    delivery 25.75  to  26.25 

Future    25.50  to  26.00 

OLD  METALS 

Heavy    copper    and    wire 14.25 

Brass,    heavy 8.75 

Brass,    light 7.75 

Lead,     heavy 4. 1 5 

Zinc,    scrap 6.12I4 

COPPER  EXPORTS  IN  JANUARY 
Total  tons   to Jar.-.  22,  16,483 


16.37^ 
16.25  to  16.35 
16.05  to  16.15 
18.00  to  18.25 

4.35 
40.00  to  45.00 


14.25 
8.75 
7.75 
4.15 
6.12'/2 


Electric  Securities 

-Quarterly.         M — Monthly.         S — Semi-annually.         A — Annually. 


Security 


Adirondack  Electric  Power,  c  . 
Adirondack  Elec.  Power,  pf . . 

Amer.  Gas  &  Electric  ($50),  c. 
Amer.  Gas  &  Electric  ($50).pf. 

Amer.  Light  &  Traction,  c.  .  .  . 
Amer.  Light  &  Traction,  pf .  .  . 

Amer.  Power  &  Light,  c 

Amer.  Pwr.  &  Lt.,  6%  cum.pf 
Amer.  Pwr.  &  Lt.,  opt.  warr. 
Amer.  Pwr.  &  Lt.,  6%  notes. 


Appalachian  Power,  c... 
Appalachian  Power,  pf. 

Arizona  Power,  c 

Arizona  Power,  pf 


Asheville  Light  &  Power,  1st 
s.  f.  5s,  '42 


Augusta-Aiken      Railway     & 

Electric,  s.  f.  Ss,  '35 

Augusta-Aiken  Ry.  &  Elec,  c. 
Augusta-Aiken  Ry.  &  Elec.pf 


Central  Maine  Power,  1st  5s. 


Columbus     Railway     Gas     i 

Electric,  1st  5s,  '36 

Columbus  Ry.,  G.  &  Elec,  c. 
Columbus  Ry.,  G.  &  Elec,  pf . 


Consolidated  Gas.  Electric  & 
Power  (Baltimore),  4is. 


Consumers  Power  (Minn.),  1st 
5s,  '29 


Dallas  Elec.  Corp.,  5s,  '22  . 


Empire  District  Electric,  5s. . 

Federal  Light  &  Traction,  c. . 
Federal  Light  &  Traction,  pf . 


Harwood  Electric,  5s,  '39. 


Niagara  Falls  Po 


;  Power,  c. 
;  Power,  pf. 


Per  Cent    Period 


Pacific  Gas  &  Electric,  c 

Pacific  Gas  &  Electric,  pf 

Philadelphia  Electric  ($25)..  . 

Portland  General  Electric,  5s  . 

Republic  Railway  &  Light,  c... 
Republic  Railway  &  Light,  pf. 

St.  Joseph's  R..L..H.  &  P.,  5s 

Seattle  Electric  Co., con. 5s,  '29 
Southern  Calif.  Edison.  5s,  '39 
Southern  Power,  5s 


Standard  Gas  &  Elec.  ($50),c. 
Standard  G.  &  Elec  ($50),  pf. 

Tennessee  R.,  L.  &  Pwr  ,  c. . .  . 
Tennessee  R.,  L.  &  Pwr.,  pf . .  . 

Tri-City  Railway  &  Light,  c . . . 
Tri-City  Railway  &  Light,  pf. . 
Tri-City  Ry.  &  Lt.,  5s,  '23 

Virginia  Railway  &  Power,  5s. 

Western  Power 

Western  Power,  6%  cum.pf..  . 

Western  States  Gas  &  EL.  c  . . 

Western  States  Gas  &  El.,  pf . . 

Western  States  Gas  &  EL,  1st 

and  ref.  5s.  '41 


Jan.  29,  21,050 


5 , 63 1 , 400 
5,631 ,400 
1 ,604,000 


2,588,000 
2,250,000 
1 ,500,000 

967,000 
2,502,000 


2,454,000 

2 , 000 , 000 

840.000 


11,564,000 
10,088,000 

9,528,000 
3,659,000 


1 5 . 603 . 700 

1,925,000 

4,750,000 
2,500.000 


24,987,750 

8,000,000 

5,200,000 
6,360,000 

4,63  7,000 

7,417,000 

10,043,000 

4,000.000 


9.000,000 
2,826,200 
8,207,000 


M 
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Personal 

Mr.  E.  J.  H.  Thiemer,  electrical  contractor  of  Brooklyn, 
has  been  re-elected  president  of  the  Electrical  Contractors' 
Association  of  Long  Island. 

Prof.  Daniel  W.  Mead,  of  the  University  of  Wisconsin, 
Madison,  has  been  appointed  a  member  of  the  N.  E.  L.  A. 
committee  on  prime  movers. 

Mr.  S.  Tupper  has  been  placed  in  charge  of  the  plant 
of  the  Salem  Electric  Light  Company  at  North  Salem, 
Mass.,  succeeding  the  late  H.   S.   Woodbury. 

Mr.  G.  Wilbur  Hubley,  chief  engineer  of  the  Louisville 
(Ky.)  Lighting  Company,  was  recently  elected  a  member  of 
:he  directorate  of  the  Louisville  Engineers  and  Architects' 
Club. 

Dr.  Edward  G.  Acheson,  the  inventor  of  carborundum  and 
deflocculated  graphite,  has  been  made  an  honorary  member 
of  the  Imperial  Technological  Society  of  Russia.  He  de- 
livered a  lecture  before  the  society  at  St.  Petersburg  Jan.  22. 

Mr.  E.  B.  Korst,  until  recently  manager  of  the  new- 
business  department  of  the  Ottumwa  Railway  &  Light 
Company,  Ottumwa,  la.,  has  resigned  to  accept  a  position 
as  district  superintendent  of  the  Central  Illinois  Public 
Service  Company  of  Matttoon.  111. 

Mr.  D.  C.  Greene,  of  Marshfield,  Ore.,  manager  of  the 
Oregon  Power  Company  and  also  president  of  the  Marsh- 
field  Chamber  of  Commerce,  represented  the  latter  body  at 
Washington  recently  in  an  effort  to  secure  an  additional 
appropriation  for  the  improvement  of  Coos  Bay  Harbor. 

Mr.  L.  R.  MacBroom,  who  for  four  years  was  a  general 
superintendent  for  the  Rutland  (Vt.)  Railway,  Light  & 
Power  Company  and  more  recently  connected  with  the 
General  Electric  Company  at  Birmingham,  Ala.,  has  been 
made  superintendent  of  the  municipal  electric  light  plant 
at  Burlington,  Vt. 

Mr.  John  W.  Lieb,  Jr.,  vice-president  of  the  New  York 
Edison  Company,  has  accepted  reappointment  as  chairman 
of  the  street-lighting  committee  of  the  National  Electric 
Light  Association.  He  has  already  organized  his  commit- 
tee with  the  following  members:  Dr.  C.  P.  Steinmetz,  Dr. 
Louis   Bell,   Prof.   A.   F.   Ganz  and   Mr.    Preston   S.    Millar. 

Mr.  Van  Dusen  Rickert,  general  manager  of  the  Eastern 
Pennsylvania  Light,  Heat  &  Power  Company,  of  Potts- 
ville,  Pa.,  and  president  of  the  Pennsylvania  Electric  Asso- 
ciation, addressed  the  members  of  the  Metropolitan  Elec- 
tric Company  Section,  N.  E.  L.  A.,  Reading,  Pa.,  on  Jan. 
15,  on  the  subject  of  welfare  work  and  central-station  prac- 
tice. 

Mr.  R.  C.  Dwyer,  district  manager  of  the  Idaho  Railway, 
Light  &  Power  Company  at  Caldwell,  Idaho,  has  been 
transferred  to  the  engineering  department  of  the  company 
at  Boise.  He  is  succeeded  by  Mr.  B.  H.  Wayne,  formerly 
connected  with  the  Nampa  office  of  the  company.  Mr.  J.  D. 
Orr,  local  manager  of  the  Nampa  office,  will  have  general 
supervision  of  both  the  Caldwell  and  Nampa  systems. 

Mr.  Alton  M.  Frost  has  resigned  from  the  engineering 
department  of  the  Crocker-Wheeler  Company  to  accept  a 
position  with  the  General  Electric  Company  at  Harrison. 
N.  J.  He  will  be  connected  with  the  Moore  light  depart- 
ment of  the  development  laboratory.  Prior  to  his  connec- 
tion with  the  Crocker- Wheeler  Company  Mr.  Frost  was  an 
engineer  with  the  Moore  Light  Company,  of  Newark,  N.  J. 

Mr.  G.  H.  Caffrey,  formerly  superintendent  of  the  Nor- 
walk  (Conn.)  district  of  the  United  Electric  Light  &  Water 
'  ompany,  has  accepted  the  position  of  engineer  of  the 
Havana  (Cuba)  Railways  &  Light  Company.  Mr.  Caffrey 
is  a  graduate  of  the  Stevens  Institute  of  Technology  and 
was  connected  with  the  engineering  department  of  the 
New  York  &  Hudson  River  Central  Railroad  Company 
before  going  to  Norwalk.  His  successor  at  Norwalk  will 
""1  be  Mr.  G.  F.  Atwater,  as  stated  in  the  Jan.  18  number; 
but  Mr.  F.  H.  Wade.  Mr.  Atwater  will  remain  in  ch; 
of  the  Greenwich  division  of  the  United  Electric  Light  & 
Water  Company. 

Mr.  A.  C.  Linzee,  formerly  president  and  chief  engineer 
of  the  Imperial  Electric  Company,  Akron,  Ohio,  has 
resigned  to  engage  in  consulting  engineering.     Mr.   Linzee 


was  with  the  General  I  lectric  Company  as  designing 
engineei  and  went  from  that  company  to  the  Akron  Elec- 
trical Manufacturing  Company.  When  the  latter  company 
was  reorganized  four  years  ago  as  the  Imperial  Electric 
Company  he  was  made  president  and  superintendent.  Mr. 
Linzee  was  one  of  the  first  to  bring  out  a  strictly  inter- 
mittent-service elevator  motor,  which  permitted  his  com- 
pany to  put  on  the  market  a  low-cost  elevator  motor  with 
high  commutating  capacity  and  starting  torque.  He  is 
also  the  designer  of  the  present  line  of  interpole,  ventilated 
commercial  motors  and  interpole  elevator  motors  manu- 
factured by  the  company  with  which  he  was  formerly 
connt 

Mr.  C.  G.  Baird,  formerly  manage  1  ,hs  and  tele- 

phone, 01  the  Pennsylvania  Railroad  in  New  York  City,  has 
been  promoted  to  the  position  of  division  operator  of  the 
Manhattan  division,  with  headquarters  in  the  new  Pennsyl- 
vania station.  Mr.  Baird  first  entered  the  service  of  the 
Pennsylvania  Railroad  on  March  9,  1893,  as  messenger  at 
Philadelphia.  On  May  21,  1894,  he  was  made  extra  teleg- 
rapher, a  position  he  held  for  He  severed  his 
connection  with  the  Pennsylvania  Railroad  on  Sept.  25,  1901, 
to  enlist  in  the  Signal  Corps  of  the  United  States  Army,  and 
was  honorably  discharged  as  a  first  .  ant  on  Sept. 
23,  1904.  The  following  year  he  re-entered  the  employ  of 
the  Pennsylvania  Railroad  and  filled  several  important  posi- 
tions at  the  general  offices  in  Philadelphia  until  he  was 
transferred  to  New  York  on  March  1,  1910.  to  supervise  the 
installation  of  the  extensive  telephone  and  telegraph  sys- 
tem, at  the  Pennsylvania  station. 

Mr.  Sigmund  Bergmann,  formerly  at  the  head  of  the 
Bergmann  Electricit)  Works,  of  Berlin,  Germany,  which 
during  the  last  year  was  absorbed  by  the  Siemens-Schuckert 
company,  is  at  present  on  a  visit  to  this  country.  Mr. 
Bergmann  came  to  this  country  for  the  first  time  in  1870 
and  was  subsequently  associated  for  several  years  with 
Mr.  Thomas  A.  Edison.  In  1892  he  organized  the  New- 
York  Electric  Equipment  Company,  becoming  president 
and  principal  owner  of  this  concern.  This  interest,  how- 
ever, he  soon  sold  out  to  return  to  Germany,  where  he  es- 
tablished the  concern  bearing  his  name,  which  for  nearly 
twenty  years  held  a  prominent  place  in  the  electrical  in- 
dustries of  Europe.  Mr.  Bergmann  is  credited  with  many 
achievements  in  connection  with  the  early  development's 
"i  electrical  machinery,  the  incandescent  lamp,  storage  bat- 
teries anil  telephone  and  telegraph  apparatus. 

Mr.  Fred  W.  Abbot,  who  was  in  successful  charge  of  the 
large  construction  operations  of  the  Electric  Bond  &  Share 
Company',  interests  prior  to  (Jet.  15,  [912,  ha,  been  placed 
in  charge  of  Dr.  1.  S.  Pi  tions  in  and 

around  Barcelona,  Spain,  which  involve  the  construction  of 
m.\    hydroelectric   plain-.  -,lin    systems 

and  large  irrigation  work  d  that  Mr.  Abbot 

now  has  about  ;ooo  men  on  the  work  in  Spain  and  expects 
to  have  a  force  of  12,000  by  June  1.  In  the  last  four  years 
\li.  Abbot  has  earned  to  succi  li  tion  four  hydro- 

electric generating   stations,   which  in  mos  >lved 

high-voltage  transmission  systems,  ["hese  were  the  Central 
Colorado  Tower  Company's  Shoshone  and  Boulder  gen- 
erating stations  and  high-voltage  transmission  system;  a 
hydroelectric    plant    at     Bom  I..    Maine;    the    Blewett 

Falls   (N.  C.)  plant  of  the   Yadkin    River    P  "any. 

involving  the  construction  of  130  miles  of  100,000-volt  trans- 
mis, ion  line,,  and  a  hydroelectric  plant  in    '  thcr 
with  additions  oi   30  mill 
mission  line  .111. 1  also  a  numbi  1 
Carolina. 

Mr.  George  L.  Knight,  head  of  the  engineering  depart- 
ment of  the  Edison  Electric  Illuminating  Company  01 
Brooklyn,  was  recently  elected  a  member  of  the  board  of 
directors  of  the  Brooklyn  Engineers'  Club.  Mr.  Knight  was 
born    in    Haddontield,   X.   J.,    I  and   was   grad- 

uated from  Drexel  Institute.  Philadelphia,  in  1900.  He 
began  his  career  in  the  electrical  world  as  a  switchboard 
operator  for  the  Philadelphia  Electric  Company  and  after- 
ward became  wireman  for  the  D'Olier  Engineering  Com- 
pany. In  1 002  Mr.  Knight  entered  the  equipment  depart- 
New  York  Navy  Yard  as  an  electrical  drafts- 
man, and  in  the  following  year  he  became  mechanical  drafts- 
irveyor    for    the    New    York    Edison    Company, 
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win  re  he  was  engaged  in  laying  out  boilers,  piping,  coal- 
handling  machinery,  blowers,  etc.,  for  additions  to  the 
Waterside  station,  as  well  as  turbine  foundations,  including 
the  layouts  for  the  auxiliaries.  As  chief  draftsman  of  the 
New  York  Edison  Company's  Waterside  station  in  1903-05 
Mr.  Knight  was  in  charge  of  the  mechanical  and  civil  engi- 
neering design  for  the  completion  of  the  station  and  the 
installation  of  apparatus,  etc.  He  entered  the  service  of  the 
Brooklyn  Edison  company  as  chief  draftsman  in  1905  and 
in  1907  became  the  designing  engineer  for  that  corporation. 
His  work  there  covers  all  electrical,  mechanical  and  civil 
engineering  design,  and  he  is  also  superintendent  of  building 
construction.  Mr.  Knight  is  a  member  of  the  American 
Society  of  Mechanical  Engineers,  the  American  Institute 
of  Electrical  Engineers,  the  New  York  Electrical  Society, 
the  National  Electric  Light  Association  and  for  the  past 
three  years  he  has  served  as  a  member  of  the  committee 
on  electrical  apparatus  appointed  by  the  last-named  organ- 
ization. 

Mr.  Frank  F.  Fowle  has  severed  his  connection  with  the 
McGraw  Publishing  Company  as  one  of  the  editors  of  the 
Electrical  World,  and  has  resumed  his  electrical  engineering 
practice  with  offices  at  68  Maiden  Lane,  New  York  City. 
From  1899,  when  Mr.  Fowle  was  graduated  from  the 
Massachusetts  Institute  of  Technology  with  the  degree  of 
electrical  engineer,  up  to  1908,  he  was  connected  with  the 
American  Telephone  &  Telegraph  Company.  He  served 
in  the  engineering  department  in  New  York  from  1899  to 
1903,  and  in  the  railway  department  from  1903  to  1906. 
From  1906  to  1908  he  was  with  the  operating  department 
of  the  American  Telephone  &  Telegraph  Company  as  man- 
ager of  the  Chicago  territory  of  the  long-distance  depart- 
ment. Mr.  Fowle  was  engaged  in  consulting  engineering 
work  in  Chicago  from  1908  to  1912,  during  which  time  he 
was  appraisal  and  rate  expert  for  the  city  of  Beloit,  Wis., 
in  connection  with  the  Beloit  case  heard  before  the  Wis- 
consin Railroad  Commission,  examined  St.  Paul  water  mains 
to  determine  the  extent  of  damage  from  electrolysis,  ap- 
praised telephone  property,  investigated  isolated-plant 
economy,  gave  expert  testimony,  made  extended  investiga- 
tions into  the  properties  and  economic  uses  of  copper-clad 
steel  wire,  and  advised  in  reference  to  rates  and  standards 
for  street  lighting.  He  also  made  miscellaneous  practical 
investigations  and  reports  for  public  service  corporations, 
railroads,  manufacturers  and  municipalities.  Mr.  Fowle 
has  contributed  about  fifty  technical  papers  and  articles  to  . 
engineering  societies  and  publications.  He  is  a  member 
of  the  American  Institute  of  Electrical  Engineers,  the  Il- 
luminating Engineering  Society,  the  National  Electric  Light 
Association,  the  Railway  Signal  Association  and  the  Tech- 
nology Club  of  New  York.  Mr.  Fowle  is  a  member  of  the 
telegraphy  and  telephony  committee  and  of  the  patent  com- 
mittee of  the  A.  I.  E.   E. 

Mr.  S.  R.  Inch,  whose  appointment  as  general  superin- 
tendent of  the  Utah  Power  &  Light  Company,  Salt  Lake 
City,  Utah,  was  noted  in  the  Electrical  World  of  Dec.  21, 
1912,  was  apprenticed  in  accordance  with  the  English  sys- 
tem to  the  Electricity  Supply  Works,  Taunton,  England, 
and  received  his  technical  education  at  Finsbury  Technical 
College,  London.  He  was  for  a  time  associated  with  the 
Lithanode  Electric  Storage  Battery  Company  of  London, 
but  in  1900  he  entered  the  employ  of  the  Montana  Power 
Transmission  Company.  Later  he  was  associated  with  the 
Butte  (Mont.)  Electric  &  Power  Company  and  in  1904 
accepted  the  position  of  manager  of  the  Missoula  (Mont.) 
1  &  Power  Company.  Various  extensions  and  consoli- 
dations have  built  up  these  properties  to  include  the  Clark- 
Missoula  Power  Company,  the  Missoula  Light  &  Water 
Company  and  the  Missoula  Street  Railway,  and  it  was  the 
management  of  these  combined  properties  that  Mr.  Inch 
relinquished  in  order  to  take  up  his  present  position.  He 
was  the  originator  of  the  Missoula  one-man  prepayment  car 
and  read  a  paper  on  its  operation  before  the  Chicago  con- 
vention of  the  American  Electric  Railway  Association  last 
October.  Mr.  Inch  was  associated  with  the  Missoula  prop- 
erties, which  are  owned  by  former  United  States  Senator 
W.  A.  Clark,  for  nearly  ten  years,  and  the  company  with 
which  he  is  now  connected  is  a  consolidation  of  a  number, 
of  companies  which  operate  in  Utah,  Idaho  and  Colorado. 
the  most  important  of  which  is  the  Telluride  Power  Com- 


pany. The  properties  have  about  1000  miles  of  high-tension 
transmission  lines  and  develop  more  than  100,000  hp. 
Water-power  resources  sufficient  to  yield  100,000  hp  addi- 
tional are  owned  by  the  combination,  which  will  furnish 
energy  for  the  operation  of  the  mountain  section  of  the 
Denver  &  Rio  Grande  Railroad,  plans  for  the  .electrifica- 
tion of  which  were  referred  to  recently  in  the  Electrical 
World. 

Mr.  Samuel  Macaw  Kennedy,  who  contributes  frequently 
to  electrical  periodicals  on  matters  relating  to  rate  making, 
business  building  and  public  policy,  was  born  in  Toronto, 
Can.,  June  20,  1864,  and 
was  educated  in  the  Model 
School,  Collegiate  Insti- 
tute and  Upper  Canada 
College,  in  that  city. 
After  leaving  college  he 
entered  his  father's  busi- 
ness and  began  studying 
the"  problems  of  "buying 
in  the  cheapest  market 
and  selling  in  the  dearest" 
from  the  wholesale  im- 
porter's standpoint.  In 
due  course  he  was  ap- 
pointed one  of  the  firm's 
foreign  buyers  and  for  ten 
years  made  frequent  trips 
to  and  from  Europe, 
crossing  the  Atlantic 
forty-two  times  before  he  had  completed  his  thirtieth  year. 
During  the  latter  portion  of  this  period  he  had  entire 
charge  of  the  European  end  of  the  business  and  made 
regular  visits  to  the  manufacturing  centers  of  Great 
Britain,  France,  Switzerland,  Germany  and  Austria.  Pri- 
marily as  the  result  of  a  sunstroke  his  health  broke  down, 
and  for  five  years  he  traveled  in  search  of  a  congenial 
climate,  eventually  going  to  California,  where  he  regained 
his  strength.  In  1901  he  became  identified  with  the  elec- 
trical business  as  assistant  to  the  president  of  the  United 
Electric  Gas  &  Power  Company  of  Los  Angeles,  which 
company  was  absorbed  in  1903  by  the  Southern  California 
Edison  Company.  Since  that  date  Mr.  Kennedy  has  acted 
as  general  agent  of  the  Edison  company  and  has  guided 
the  commercial  end  of  the  corporation's  growing  business. 
He  is  also  a  director  in  and  secretary  of  the  Santa  Barbara 
Gas  &  Electric  Company  and  the  Long  Beach  Consolidated 
Gas  Company.  Mr.  Kennedy  is  an  active  worker  in  the 
National  Electric  Light  Association  and  is  also  a  member 
of  the  American  Institute  of  Electrical  Engineers,  the 
Electric  Vehicle  Association  of  America  and  the  Pacific 
Coast  Gas  Association. 


SAMUEL     M.     KENNEDY. 


Obituary 


William  J.  Denver,  for  twenty-seven  years  assistant 
general  manager  of  the  New  England  Telephone  &  Tele- 
graph Company,  died  recently  at  his  home  in  Florence. 
Mass.  He  retired  from  active  connection  with  the  company 
in  the  summer  of  1912  on  account  of  failing  health.  Mr. 
Denver  was  born  in  Springfield,  Mass.,  in  1841,  and  at  the 
age  of  sixteen  became  a  telegraph  operator  at  Bellows  Falls. 
Vt,  later  going  to  Northampton  and  New  Haven  and  then 
to  Springfield,  where  he  became  local  manager  of  the 
Western  Union  Telegraph  Company  in  1864.  In  the  late 
seventies  the  Bell  Telephone  Company  sought  to  enter 
Springfield.  Mr.  Denver  had  held  the  rights  of  the  company 
in  Hampden  and  Hampshire  Counties,  but  was  compelled 
to  release  them  because  of  conflicting  interests  with  the 
Western  Union  organization.  He  persuaded  the  latter  .com- 
pany to  establish  exchanges  in  Springfield,  Boston,  Provi- 
dence and  Worcester,  and  upon  the  sale  of  its  telephone 
interests  to  the  Bell  company  he  resumed  work  in  the  tele- 
graph field,  continuing  until  1885,  when  he  became  assistant 
general  manager  of  the  New  England  company.  He  was 
affiliated  with  many  social  organizations,  belonged  to  the 
Telephone  Pioneers  of  America  and  was  a  past-president  of 
the  Telephone  Employees'  Association. 
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GADSDEN,  ALA.— The  Alabama  Pwr.  Co.  is  preparing  to  extend  its 
transmission  line  across  Sand  Mountain  to  Guntersville,  Huntsville  and 
Decatur. 

TEMPE,  ARIZ. — The  reclamation  service  has  announced  the  erection 
of  a  transmission  line  to  tap  the  Water  Users'  transmission  line  from 
the  Arizona  Falls  plant  at  the  cross-cut  plant.  The  work-  will  include 
the  erection  of  a  span  power  line  1625  ft.  long,  suspended  on  towers 
from  75  ft.  to  90  ft.  high,  from  the  town  of  Tempe  across  the  Salt  River, 
just  above  the  new  bridge  to  tap  the  line  from  the  Arizona  Falls  near 
the  new  cross-cut  power  house. 

SEARCY,  ARK. — U.  S.  Bratton,  of  Little  Rock,  and  associates  have 
submitted  a  proposition  to  the  City  Council  offering  to  purchase  the  mu- 
nicipal  electric-light  plant.  They  ask  for  a  25-year  franchise  and  propose 
"iily  to  pay  the  outstanding  indebtedness  and  accrued  interest.  It  is 
proposed  to  operate  the  plant  by  electricity  generated  at  the  proposed 
hydroelectric  powei  plant,  to  be  located  on  the  Red  Rivet  above  Searcy. 
SPRING'DALE,  ARK.— The  City  Council  is  considering  a  proposition 
submitted  by  Albert  C.  Moore,  civil  engineer,  of  Joplin,  Mo.,  for  the 
installation   of   a   municipal    electric-light   and   water   plant. 

BAKERSFIELD,  CAL.— Bids  will  be  received  until  Feb.  10  by  the 
Board  of  Supervisors  for  a  50-year  franchise  to  erect  transmission  lines 
across  certain  highways  in  Kern  County,  application  having  been  made  by 
the  Southern  Sierra  Pwr.  Co.,  of  San  Bernardino. 

COVIN. \.  CAL— The  City  Council  has  authorized  the  city  engineer  to 
prepare  plans  and  specifications  for  the  installation  of  an  ornamental 
street-lighting  system  to  include  Center  Street,  Badillo  Wenue  and 
Citrus  Avenue.  The  Council  is  also  investigating  the  entire  lighting 
system. 

DOWNIEVILLE,  CAL.— Albert  C.  Agnew,  attorney,  of  Oakland,  has 
asked  the  Board  of  Supervisors  to  advertise  for  sale  a  franchise, 
covering  a  period  of  50  years,  to  erect  and  maintain  transmission  lines 
for  the  purpose  of  transmitting  electricity  for  Lamps,  beat)  rs  and  motors 
along  certain  highways  and  public  roads  in  Sierra  County.  The  fran- 
chise  will  be  advertised  for  sale. 

HEMET,  CAL. — The  successors  to  the  Ramona  Pwr.  Co.  expect  soon 
to  begin  on  the  construction  of  a  large  dam  and  reservoir  at  the  foot  of 
Strawberry  Valley,  2  miles  below  Idyllwild,  in  the  San  Jacinto  Moun- 
tains. A  high-tension  transmission  line  will  also  be  erected  to  San 
Jacinto  Valley   to  connect  an   irrigation   pump  load. 

LINDSAY,  CAL.— The  Tulare  County  Pwr.  Co.,  of  Lindsay,  has 
applied  to  the  State  Railroad  Commission  for  permission  to  issue  bonds 
to  the  amount  of  $500,000  to  be  used  for  extensions  and  development 
work. 

LIVE  OAK,  CAL.— The  Board  of  Supervisors  has  adopted  a  resolu- 
tion calling  for  bids  for  furnishing  electricity  for  lamps  and  motors  for 
the  town  of  Live  Oak  and  for  the  installation  of  a  lighting  system.  A 
bid  for  furnishing  electricity  for  Sutter  County  has  been  submitted  by 
the  Oro  Lt.  &  Pwr.  Co.,  of  Oroville. 

LOS  ANGELES,  CAL.— The  Southern  California  Edison  Co.  will  build 
substations  at  Whittier,  Monrovia,  Torrance,  Katella,  Puente,  Chino  and 
Slauson.  The  stations  will  cost  from  $16,000  to  $56,000  each.  Addi- 
tions will  be  made  to  existing  substations,  at  a  cost  of  about  $136,000. 

NEWPORT,  CAL.— The  Board  of  Trustees  has  decided  to  build  a  dis- 
tributing system  and  purchase  energy  from  one  of  the  large  power  com- 
panies. The  city  recently  voted  to  issue  $25,000  in  bonds  to  acquire  the 
local  plant  owned  and  operated  by  C.  H.  L.  Ghriest.  The  trustees  con- 
sidered the  price  placed  on  the  plant  prohibitive,  ant  have  decided  to 
build  a  system.  Bids  will  soon  be  asked  for  material  for  the  proposed 
plant. 

RIVERSID1  .  (  \l ..— Paul  Shoop,  president  of  the  Pacific  El.  Ry.  Co., 
lias  announced  that  the  company  will  extend  the  railway  from  Riverside, 
via  Arlington,   to  Corona,  a  distance  of  15   miles. 

RIVERSIDE,  CAL. — Plans  andi  efficiency  report  have  been  completed 
on  municipal  lighting  plant  at  Riverside.  Plans  call  for  an  expenditure 
of  $429,112  on  a  hydroelectric  plant  and  $100,351  on  a  steam  reserve 
plant,  or  for  an  alternate  oil-engine  plant  of  2000-kw  capacity,  $200,000. 
Burns  &  McDonnell,  of  Kansas  Ciry,  Mo.,  are  engineers.  II.  1 
is   city   clerk. 

S  U'RAMENTO,  CAL.— No  bids  were  Mil. nutted  to  the  City  Commis 
sioners  in  connection  with  the  work  of  installing  electric  conduits  for 
the  electroliers   of  the   city.   The   work   will 

.direction  of  the  commissioner  of  public  works.  The  cost  of  the  work  is 
estimated  at  about  $10,000. 

SAN  FRANCISCO,  CAL.— The  Great  Western  Pwr.  Co.  has  applied 
to  the  State  Railroad  Commission  for  permission  to  issue  approximately 
$4,000,000  in  bonds  for  the  purpose  of  completing  the  large  dam  and 
reservoir  at  Big  Meadows  on  Feather  River. 

DOLORES,   COL. — Plans  are  under  considi  the  construction 

of  a  large  hydroelectric  power  plant  on  the  Dolores  River,  a  few  miles 
above  Dolores.  The  proposed  planl  will  supplj  fewer  and  water  for  the 
irrigation  of  200,000  acres  of  land  extending  north  to  the  southern  limits 
of  Paradox  Valley  and  west  into  Utah.  E.  P.  Ripley,  president  of  tiie 
Santa  Fe  railroad,  is  to  he  president  of  the  irrigation  company,  which 
is   installing   the   project   on    the    Dolores;    Fred   L.    Lucas,   of    Dene 


irork,      Mr.    cucas  recently   look  "vet    the  All- 

terolost    Park    [rrigatiot    Co., td  is  now  negotiating  for  the 

purchase  of  the  Redlands  power  plant,  near  this  city. 

GRAND  JUNCTION,  COL.— Proposals  will  be  received  at  the 
of  the  supervising  architect,  Treasury  Department,  Washington.  D.  C, 
until  March  5,  for  the  construction,  including  plumbing,  gas  piping,  heat- 
ing apparatus,  electric  conduits  and  wiring,  interior  lighting  fixtures 
and  approaches,  of  the  United  States  post  office  at  Grand  Junction,  Col. 
Drawings  and  specifications  may  be  obtained  at  the  above  office  or  from 
the  custodian  of  site  at  Grand  Junction.  O.  Wenderoth  is  supervising 
architect. 

NEW  HAVEN,  CONN.— The  United  Illg.  Co.  is  considering  plans 
for  the  transfer  of  its  generating  station  in  George  Street  to  another 
section   of   the  city. 

WASHINGTON,  D  C.  T 1..-  municipality  of  Chalons-sur-Marne, 
France,  invites  tenders  foi  electrically  operated  pumps  at  the  city  waUr 
works.  Particulars  may  be  obtained  of  the  Mayor.  For  further  informa- 
tion address  No.  10,284,  Bureau  of  Foreign  and  Domestic  Commerce,  De- 
pai  imeni   of  (  ommei  ce  and  1  D. 

WASHINGTON,   It.  ('.—Tenders  will  be  received  by  the  Federal  Swiss 
lie   construction  and   equipment   of  a 

generating  stati il     ^msteg,  to  cost  approximately  $60,000.     For  further 

information   address  No.    10,276,   Bureau   of   Foreign   and    Domestic   Com- 
merce, Department  of  Commerce  and  Labor,  Washington,  D.  C. 

WASHINGTON,  D.  C.  An  American  consul  reports  that  an  electric 
street  railway  will  be  built  in  his  district.  The  contract  has  been  under- 
taken by  a  local  company  and  work  will  probably  begin  in  the  fall  of 
1913.  Further  information  may  be  secured  by  addressing  No.  10,267, 
Bureau  of  Foreign  and  Domestic  Commerce,  Department  of  Commerce  and 
Labor,  Washington,  D.  C. 
WASHINGTON,    l>    I        The     American   Legation   at   Montevideo, 

forwarded  th<  riginal  and  translation  of  a  bill  recently  sanc- 
tioned for  the  state  monopoly  of  electric  light  and  power  in  that  country. 
h  i  stated  that  tenders  will  be  called  immediately  for  the  power  houses 
needed.  There  are  to  be  15  power  houses,  plans  for  which  have  already 
been  prepared.  The  approximate  cost  of  each  is  given  as  from  $25,000 
to  $31,000.  Copies  of  the  complete  report  and  translation  will  be  sent 
on  application  No.  10,273,  Bureau  of  Foreign  and  Domestic  Cone 
Department  of  Commerce  and  Labor,  Washington,    D    C. 

ARCADIA,  FLA— The  Arcadia  El.  Lt.  &  Tel.  Co.  is  planning  to 
enlarge  its  plant  and   install   additional    machinery. 

JONESBORO,    GA. — Al    an    election    held    Jan.    21    the    proposii 
enter    into    a    contract    with  Georgia    Transmission    Co.    for 

electricity,    with    24-houi    service,    and    to    issue    $10,000    in    bonds   to    be 
used    for    building    and  transforming    station    in    Jonesboro, 

was  carried. 

BRUNEAU,  IHMIO.— The  Great  Shoshone  &  Twin  Kails  Wtr.  Pwr. 
Co.,  of  Twin  Falls,  does  not  contemplate  the  construction  of  a  plant 
in  Bruneau,  as  published  in  the  issue  of  Jan.  18,  but  has  under  con- 
sideration the  extension  of  its  transmission  line  to  this  place.  J.  H. 
Seavier   is  assistant  general   superintendent. 

ALTON,  ILL.— The   Alt".,.   I  Louis  Trac.  Co.   has  decided 

upon  a  site  for  its  proposed  new  power  house  in  Alton  to  furnish 
city  for  the  East  Side  system.  A  site  of  17  acres  has  been  se- 
cured on  the  riverbank.  The  new  power  plant  will  have  an  output  of 
6000  kw  and  will  supply  electricity  to  a  large  territory,  including 
The  present  power  house  at  Sixth  and  Tiasa  Srcets  will  be  abandoned 
w  ii,  ii   tin    new    plant   : 

ARENZVILLE,    ILL.— Tie     0  I  Ser.    Co.    is   reported 

teeking  a  franchise  to  construct  and  operate  an  electric-light  plant 
izville. 
BARDOLPH,     II. 1.— The     Village     Board     has     granted     the     Central 
Illinois    Pub.    Ser.    Co.,    of    Mattoon,    a    franchise    to    operate    an    electric- 
system    in    Bardolph.      A    ten-year    contract    has    been    awarded 
the    company     for    lighting    the    streets,    providing    for     100-cp    tungsten 
i    $32    each    per   year. 
Itl    VRDSTOWN,    ILL.— The    Central    Illinois    Pul  !    Mat- 

toon,  has  purchased  the  property   of   the   Bcardstown  El.    Lt.   &    Pwr.   Co. 
It    is    reported    that    extensive    improvements    v.  the    plan 

.ased     from     325     kw     to    S000     kw.     involving    an 
about   $100,000.     A  transmission   line  will  be  erecte 
Bcardstown   to   Rushville,  and  another   up  the   Illinois   Ri\. 
supplying    the    numerous    drainage    district 

tricity.      Another  line   will   be  erected  south  e   and 

drainage    district,     where    two     pumi 
.   and   on   soutl. 

he   built    to    Browning   and    Fn 

CLINTON,     ILL. — The     plans     for     the     proposed     ornamental     street- 

lighting  system   provide  for  the  erection   of  at  least    124   iron   standards. 

irrying    one*  60-watt    and    four    40-watt    lamps.      Wires    will    be 

inderground   and  armored    cable   will   be   used.      The   cost   of    the 

-    estimated    at   #x>ut    $18,000.      L.    W.    Lemon,    city    engineer,    is 

chairman   of   Board  of   Local    Improvements. 

EAST    MOI.INK.    ILL.— The    Village    Board    has    voted    to    accept    a 

i    submitted    by    the    People's    Pwr.    Co.,    of    Molinc,    whereby    the 

will    supply    electricity     to    operate    the    water-works    pumping 

1,200     per    year.       The     contract     for     street    lighting     was 
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renewed  for  five  years.  The  contract  calls  for  a  minimum  of  25  arc- 
lamps  at  $65  each  per  year  and  tungsten  lamps  at  $21  per  lamp  per  year. 
LA  PRAIRIE,  ILL.— The  Central  Illinois  Pub.  Ser.  Co.,  of  Mattoon, 
has  applied  to  the  Village  Board  for  a  franchise  to  operate  an  electric- 
light  system  in  La  Prairie.  The  company  recently  purchased  the  electric 
plant  in  Augusta  and  proposes  to  erect  a  transmission  line  to  Golden 
by  the  way  of  La  Prairie. 

LIVINGSTON,  ILL.— The  village  of  Livingston  is  installing  a  distrib- 
uting system  and  street  lamps.  Electricity  for  operating  the  system  will 
be  purchased  from  the  Twin  City  Lt.,  Ht.  &  Pwr.  Co.,  which  operates  a 
transmission  line  from  the  power  plant  of  the  Madison  County  Lt., 
lit.  &  Pwr.  Co.  at  Worden  to  a  substation  in  Livingston.  S.  M.  West- 
wood  is  president  of  the  company  and  D.  E.  Aylward  secretary.  The 
Dixon-Smith  Engineering  Co.,  Wright  Building,  St.  Louis,  Mo.,  has 
charge  of  the  work. 

MARINE,  ILL.— The  electric-light  plant  proposed  by  local  capital  may 
be  combined  with  the  ice  plant  of  the  Marine  Packing  Co. 

MARSHALL,  ILL.— G.  A.  Hallauer,  who  is  building  an  ice  plant  here, 
has  submitted  a  proposition  to  the  City  Council  offering  to  purchase  the 
municipal  electric-light  plant.  He  asks  for  a  25-year  franchise,  promises 
to  pay  off  the  present  indebtedness  of  $8,500  and  to  pay  $500  per  year 
for  the  franchise  and  to  furnish  150  street  lamps  at  $2,700  per  year. 
In  addition,  he  offers  to  furnish  electricity,  free  of  charge,  for  lamps 
about  the  public  Sfluare  if  the  city  will  furnish  the  ornamental  lamps. 
It  is  estimated  that  it  will  require  an  expenditure  of  about  $20,000  to  put 
the  plant  in  shape  to  give  adequate  service. 

Mi  IKENA,  ILL. — The  Village  Board  has  awarded  a  contract  to  the 
Gould  Pump  Co.,  of  Chicago,  for  the  installation  of  an  electrically 
driven    pump   at   the   water-works  station. 

PAWNEE,  ILL. — The  Central  Illinois  Pub.  Ser.  Co.,  of  Mattoon,  has 
isked  the  Village  Board  for  a  new  franchise  to  operate  an  electric- 
lighting   system   in   Pawnee. 

QUINCY,  ILL. — The  City  Council  has  decided  to  employ  an  electrical 
engineer  to  prepare  plans  for  the  installation  of  a  fire-alarm  system  and 
then  to  advertise  for  bids.  Estimates  submitted  for  the  system  vary  from 
$16,500   to    $28,000. 

SPRINGFIELD.  ILL. — Property  owners  headed  by  Mayor  John  S. 
Schnepp  have  asked  the  city  commission  to  install  ornamental  lamps 
on  Adams  Street,  between  Tenth  Street  and  Forest  Park,  a  distance  of 
about   15   blocks. 

SPRINGFIELD,  ILL. — With  the  installation  of  a  generator  and  motors 
at  the  city  water-works  pumping  station  on  the  Sangamon  River  the 
municipal  electric-light  plant  which  supplies  electricity  for  lighting  the 
streets  will  gradually  be  dismantled  and  within  a  year  all  energy  will  be 
furnished   from  the   water-works   station. 

SPRINGFIELD,  ILL. — The  plans  for  the  proposed  extension  to  the 
ornamental  street  lighting  provide  for  about  135  ornamental  standards, 
cast  iron  or  concrete,  to  be  maintained  by  underground  wires.  In  the 
business  district  the  standards  will  carry  one  60-watt  and  four  40-watt 
Mazda  lamps  and  in  the  residential  district  one  100-watt  Mazda  lamp. 
Contract  for  installing  the  system  will  probably  be  awarded  in  March. 
The  cost  of  the  system  is  estimated  at  about  $12,000.  J.  E.  Dalby  is 
superintendent    of    the    municipal    electric-light    plant. 

WHITE  HALL,  ILL— The  Central  Illinois  Pub.  Ser.  Co.,  of  Mat- 
toon, has  purchased  the  electric  light,  heating  and  power  department 
Oi  lite  White  Hall  Sewer  Pipe  Co.  for  $100,000. 

WINCHESTER,  ILL— The  property  of  the  Winchester  El.  Co.  has 
been   purchased  by  the  Central  Illinois  Pub.  Ser.  Co.,  of  Mattoon. 

FRANKFORT,  IND. — Sealed  proposals  will  be  received  at  the  office 
of  the  supervising  architect,  Treasury  Department,  Washington,  D.  C, 
until  March  1  for  construction  complete,  including  plumbing,  gas  piping, 
heating  apparatus,  electric  conduits  and  wiring,  interior  lighting  fixtures 
and  approaches  of  the  United  States  post  office  at  Frankfort,  Ind. 
Drawings  and  specifications  may  be  obtained  from  the  above  office  or 
from  the  custodian  of  site  at  Frankfort.  O.  Wenderoth  is  supervising 
architect 

MONTICELLO,  IND. — The  Monticello  Hydraulic  Co.  has  completed 
its  transmission  line  as  far  as  Walcott.  It  is  now  extending  the  line  on 
to  Goodland  and  Remington  and  will  also  supply  these  towns  with  elec- 
tricity   for   lamps   and   motors. 

YY1LLIAMSPORT,  IND.— The  purchase  of  a  133-cycle  alternating- 
current  generator  and  exciter  for  the  municipal  electric-light  plant  is 
contemplated.     Charles  E.   Brooks  is  city  clerk. 

AMES,  I  A.— A  special  election  will  be  held  Feb.  10  to  submit  a  propo- 
sition authorizing  the  City  Council  to  expend  $25,000,  or  as  much  as  is 
needed,  from  the  accumulated  and  future  earnings  of  the  Electric  Light 
Department  for  building  a  new  electric-light  plant. 

CEDAR  RAPIDS,  IA.— The  Iowa  City  Ry.  &  Lt.  Co.  is  negotiating 
with  the  City  Council  for  the  city's  right  in  dam  and  water  rights  and 
proposes  to  build  a  combined  dam  and  bridge  at  Avenue  B. 

CEDAR  RAPIDS,  IA.— The  Cedar  Rapids  &  Marion  St.  Ry.  Co.  has 
applied  to  the  City  Council  for  a  franchise  to  cross  the  new  Thtrd 
Avenue  Bridge  and  announces  that  it  proposes  to  build  5  miles  of  new 
road  and  reconstruct  3  miles  of  track. 

CENTERVILLE,  IA.— The  Centerville  Lt.  &  Trac.  Co.  will  begin 
work  on  the  erection  of  a   transmission  line  to  Mystic  in  about   30   days. 


HULL,  IA.— The  Town  Council  has  granted  a  franchise  to  D.  J.  Van- 
der-Schaff  to  construct  and  operate  an  electric-light  plant  in  Hull.  The 
town  agrees  to  use  30  or  more  60-cp  tungsten  lamps  for  lighting  the 
streets  of  the  town  at  $25  each  per  year  for  a  period  of  five  years. 

MARCELINE,  IA. — The  City  Council  is  considering  a  proposition 
submitted  by  parties  representing  the  Mississippi  River  Pwr.  Co.,  which 
is  erecting  a  large  power  plant  at  Keokuk,  la.,  to  furnish  electricity  to 
operate  the  municipal  electric-light  plant.  The  proposed  transmission 
line  through  Linn  County  to  Chillicothe  and  Trenton  will  come  within 
4  miles  of  Marceline. 

MARSHALLTOWN,  IA.— Plans  are  being  prepared  by  the  Iowa  Ry. 
&  Lt.  Co.  for  increasing  the  output  of  its  local  plant.  The  proposed 
work  will  include  the  construction  of  a  building  to  be  used  exclusively 
for  boiler  room.  Contract  has  been  awarded  for  a  new  2100-hp  Westing- 
house  turbine.  A  new  cooling  tower  will  be  erected,  40  by  70  ft.,  having 
a  capacity  of  100,000  gal.  A  generator  is  to  be  installed  to  supply  service 
in  emergencies  and  transformers  for  high-tension  service  and  also 
material  for  erection  of  transmission  lines  leading  east  of  Marshalltown 
to  Tama,  Toledo  and  eventually  to  Cedar  Rapids. 

ROCKWELL,  IA.— C.  C.  Carhart,  of  Sheffield,  la.,  has  applied  to  the 
Village  Board  for  a  franchise  to  operate  an  electric-light  system  here. 
Mr.  Carhart  proposes  to  erect  a  transmission  line  from  his  plant  in 
Sheffield  to   Rockwell  to  funish  energy  to  operate  the  system  here. 

SHEFFIELD,  IA.— C.  C.  Carhart,  owner  of  the  local  electric-light 
plant,  contemplates  extending  a  transmission  line  from  Sheffield  to  Rock- 
well to  supply  electricity  for  lamps  and  motors  there.  Application  will 
soon   be    made    for   a    franchise    in    Rockwell. 

TOLEDO,  IA.— The  Iowa  Ry.  &  Pwr.  Co.  contemplates  extensive 
improvements  to  its  local  plant.  The  present  plant  will  be  remodeled 
and  made  an  emergency  station,  at  a  cost  of  about  $30,000.  The  street- 
lighting  system  will  be  extended!  to  all  parts  of  the  city. 

ARCADIA,  KAN. — At  an  election  held  Jan.  15  the  proposition  to 
issue  $7,500  in  bonds  for  the  installation  of  an  electric-light  plant  was 
carried.  Bids  will  be  called  some  time  in  February.  E.  T.  Archer  & 
Co.,  New  England  Building,  Kansas  City,  Mo.,  consulting  engineers, 
have   charge   of  the  work. 

KINGMAN,  KAN.— The  entire  issue  of  $45,000  in  bonds  recently 
authorized  for  the  installation  of  a  municipal  electric-light  plant  has  been 
sold.     Active  work  will   soon  begin  on  the  construction  of  the  plant. 

MILTONVALE,  KAN.— Plans  are  being  prepared  for  the  construction 
of  a  municipal  electric-light  plant,  to  cost  about  $32,000.  E.  T.  Archer  & 
Co.,  of  Kansas  City,  Mo.,  have  charge  of  the  engineering  work. 

TOPEKA,  KAN.— Sealed  bids  will  be  received  by  the  State  Board  of 
Control,  Topeka,  Kan.,  until  Feb.  8  for  furnishing  electric  lamps  to  the 
state  charitable  institutions  of  Kansas  for  a  period  of  one  year.  Con- 
tract will  be  awarded  upon  a  basis  of  5000  lamps  to  be  delivered  as 
ordered  by  the  chief  executive  officer  of  the  following  institutions: 
Topeka  State  Hospital,  Topeka;  Osawatomie  State  Hospital,  Osawatomie; 
State  Hospital  for  Epileptics,  Parsons;  State  Home  for  Feeble-Minded, 
Winfield;  School  for  Deaf,  Olathe;  School  for  Blind,  Kansas  City,  Kan.; 
State  Orphans'  Home,  Atchison;  Boys'  Industrial  School,  Topeka,  and 
Girls'  Industrial  School,  Beloit.  Bidders  will  make  one  price  covering 
carbon  lamps  from  2  cp  to  24  cp,  another  price  covering  32-cp  lamps; 
also  prices  covering  Gem,  Mazda  and  tungsten  lamps,  same  candle- 
power  as  above,  and  as  high  as  60  cp;  these  lamps  to  be  upon  Edison 
base,   110-volt.      N.   C.   Bowman  is  chairman   of  board. 

LEXINGTON,  KY.— The  Burrell  Engineering  &  Construction  Co.,  of 
Chicago,  111.,  has  been  engaged  by  the  Blue  Grass  Commission  Co.,  of 
Lexington,  to  prepare  plans  and  erect  an  electrically  operated  grain  ele- 
vator in  this  city. 

LOUISVILLE,  KY— A  decision  has  been  handed  down  requiring  the 
Kentucky  El.  Co.,  of  Louisville,  to  continue  in  competition  with  the  Louis- 
ville Ltg.  Co.  and  other  public  utilities  of  similar  character  in  this  city 
until  its  franchise  expires.  This  decision  practically  makes  impossible  the 
sale  of  the  company's  plant. 

LOUISVILLE.  KY.— The  Louisville  Ltg.  Co.  has  entered  into  a  con- 
tract with  the  Wedgerite  Chemical  Co.,  a  new  concern  which  will  manu- 
facture high  explosive,  to  supply  electricity  to  the  Wedgerite  powder 
mills,  to  be  located  2  miles  south  of  Kenwood  Hill.  The  contract  will 
necessitate  an  extension  of  the  transmission  line  of  the  lighting  com- 
pany over  Kenwood  Hill.  Six  motors  are  to  be  purchased  by  the  powder 
company  for  the  initial  installation. 

DONALDSONVILLE,  LA.— The  contract  for  the  construction  of  the 
power  house  for  tiie  new  municipal  electric-light  plant  has  been  awarded 
to  R.  L.  Stewart  for  $8,000,  subject  to  the  approval  of  the  Louisiana  Fire 
Prevention   Bureau. 

CATONSVILLE,  MD. — The  Baltimore  County  Commissioners  have 
awarded  the  contract  for  street  lighting  in  Catonsville  to  the  Patapsco 
El.  &  Mfg.  Co.,  of  Ellicott  City.  The  contract  is  for  a  period  of  two 
years.  Victor  G.  Bloede,  of  Baltimore,  Md.,  is  president  of  the  company. 
WTLLIAMSPORT,  MD.— Ernest  R.  Gentis,  superintendent  of  the 
Frederick  &  Hagerstown  Pwr.  Co.,  of  Hagerstown,  has  submitted  a 
proposition  to  the  Burgess  and  Commissioners  of  Williamsport  offering 
to  furnish  electricity  for  lighting  the  streets  of  the  town,  giving  an  all- 
night  service,  at  $65  per  arc  lamp  per  year. 

BOSTON.  MASS.— The  stockholders  of  the  New  England  Pwr.  Co. 
have  voted  to  increase  the  capital  stock  of  the  company  from  $1,500,000 
to  $3,250,000. 
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BROCKTON,  MASS.— Steps  have  been  taken  toward  the  installation  of 
an  ornamental  street-lighting  system  in  the  business  district.  Arthur  H. 
Andrews,  president  of  the  Chamber  of  Commerce,  is  leader  of  the  move- 
ment. 

FALL  RIVER,  MASS.— The  Fall  River  El.  Lt.  Co.  has  purchased  the 
property  adjoining  its  substation  on  Hartwell  Street.  The  purchase  of 
this  plot  will  make  it  possible  to  enlarge  the  substation  and  storehouse. 
The  company  has  announced  that  extensive  improvements  are  to  be  made 
at  the  substation  within  the  next  few  months. 

WESTFIELD,  MASS.— The  Amherst  Pwr.  Co.  has  submitted  a  prop- 
osition to  the  Municipal  Light  Board  offering  to  furnish  electricity  to 
consumers  through  the  municipal  electric-light  plant.  The  municipal 
electric-light  plant  is  furnishing  from  800  hp  to  900  hp  during  the  day 
and  will  call  for  an  appropriation  of  $20,000  this  spring  to  enlarge  the 
power  plant,  increasing  the  output  by  750  hp.  This  will  not  be  done  if 
the  proposition  of  the  Amherst  company  is  accepted. 

ALPENA,  MICH.— The  Great  Lakes  Lime  &  Stone  Co.,  recently 
organized  with  a  capital  stock  of  $1,500,000,  will  build  a  lime  plant  with 
an  output  of  200  tons  per  day;  the  rock  crusher  plant  will  be  capable  of 
handling  12,000  tons  of  rock  each  day.  Much  electrical  equipment  will 
be  required,  for  which,  it  is  said,  bids  will  soon  be  received.  I  P. 
Smith  is  at  the  head  of  the  project. 

DETROIT,  MICH.— The  Detroit  General  Hospital  will  install  a  power 

.plant  to  furnish  electricity  for  lamps  and  motors  to  the  various  buildings. 

DETROIT,    MICH. — The    Public    Lighting    Commission    has    asked    the 

Common    Council    for    an    appropriation    to    build    underground    conduits 

from  the  power  plant  to  the  new  office  building. 

DETROIT,  MICH.— A  petition  has  been  presented  to  the  Public  Light- 
ing Commission  asking  that  the  cluster  lamps  on  Michigan  Avenue  be 
extended  westward  to  Martin  Avenue;  also  that  12  lamps  be  erected  on 
both  sides  of  the  walk  in  the  subway  at  Twentieth  Street  and  Michigan 
Central    Railroad. 

GRAND  RAPIDS,  MICH. — Plans  have  been  prepared  by  Wernette  & 
Rradfield,  engineers,  for  the  construction  of  a  one-story  power  house  for 
the  White  Lake  Lt.  &  Pwr.  Corpn.  at  Montoque,  to  be  built  of  cement 
block. 

PONTIAC,  MICH.— The  Michigan  State  Tel.  Co.  has  been  notified  to 
place  its  wires  underground  on  West  Pike  Street,  Williams  Street,  Mounr 
Clemens   Street  and   Saginaw   Street. 

SHEPHERD,  MICH.— The  municipal  electric-light  plant  has  been 
closed  down  and  electricity  will  be  furnished  by  the  Consol.  Pwr.  Co.  at 
5   cents  per  kw-hr.,   with  a   24-hour   service. 

FULDA,  MINN. — The  Fulda  Lt.  &  Pwr.  Co.  has  made  arrangements 
to  supply  electricity  in  Kinbrae  and  Dundee  and  also  to  fanners  along 
the  line.  The  company  will  erect  a  transmission  line  from  its  power 
plant  in   Fulda  to  the  villages  of  Kinbrae  and  Dundee. 

HIBBING,  MINN.— The  Water  and  Light  Commission  has  decided  to 
engage  an  electrical  engineer  to  make  investigations  of  the  municipal 
electric-light  plant  and  submit  a  report  of  improvements  needed  to  bring 
the  plant  up  to  the  highest  standard  of  efficiency  and  economical  opera- 
tion. 

NORWOOD,  MINN.— The  Lethert  El.  Co.,  of  St.  Paul,  represented  by 
J.  W.  Schulter  and  F.  C.  Fitzgerald,  has  applied  to  the  Village.  Council 
for  a  franchise  to  furnish  electricity  here.  The  company  expects  to 
erect  several  plants  in  this  section  and  proposes  to  furnish  electricity  in 
towns  as  far  west  as  Montevideo  and  as  far  north  as  Eden  Valley,  where 
a  plant  is  already  in  operation. 

ROYALTON,  MINN. — The  Royalton  Pwr.  &  Lt.  Co  is  now  receiving 
electricity  from  the  plant  at  Little  Falls  and  is  furnishing  a  24-hour 
service.  The  installation  of  a  new  street-lighting  system  is  under  con- 
sideration. 

VVARROAD,  MINN. — The  Village  Council  is  considering  the  question 
of  installing  a  municipal  electric-light  plant  tnis  spring. 

JACKSON,  MISS.— The  Jackson  Ry.  &  Lt.  Co.  will  install  a  new 
street-lighting  system  in  Jackson  in  the  near  future.  The  company  has 
not  yet   decided   upon   what   method   it  will   adopt. 

ESSEX,  MO.— The  Dexter  El.  Lt.,  Ht.  &  Pwr.  Co.,  of  Dexter,  has  ap- 
plied to  the  City  Council  for  a  franchise  to  install  an  electric-lighting 
system  in  Essex.  If  granted  a  franchise,  the  company  will  begin  work 
at   once   on   construction    of   the   plant. 

ST.  CHARLES.  MO.— The  Mississippi  River  Pwr.  Distributing  Co.,  of 
Keokuk,  la.,  has  applied  to  the  City  Council  for  a  franchise  to  supply 
electricity   for  lamps  and   motors  in   St.    Charles. 

DAVID  CITY,  NEB. — Frank  Humpal  has  submitted  a  proposition  to  fur- 
nish electricity  for  lighting  the  streets  of  the  city  and  for  commercial  and 
residential    lighting.      Mr.    Humpal    is    operating    a    small    plant 
granted    a    contract    and    franchise    will    enlarge    his    plant    to    supp 
service.     The  city  has  been  without  street-lighting   service   tut    more  than 
a   year  and  a   half. 

l'LATTSMOUTH,  NEB.— The  Nebraska  Ltg.  Co.,  of  Plattsmoutli.  1,,. 
decided  to  increase  the  output  of  its  plant  with  a  view  of  furnishing 
electricity  for  lamps  and  motors  in  the  surrounding  towns  and  to  farm- 
ers in  the  east  end  of  the  county.     Albert  Clabaugh  is  superintendent. 

GOLDFIELD,  NEV.— The  Goldfield  Oro  Co.  is  planning  to  install 
electrically  operated  compressors  and   drills. 

FREEHOLD,  N.  J.— The  Monmouth  Lt.  Co.,  which  furnishes  elec- 
tricity   for   lamps    and    motors    in    Freehold.,    Englishtown    and    Marlboro. 


contemplates  substantial  improvements  to  its  plant  and  extensions  to  the 
service.  Captain  Peter  Vredenburgh  is  president*  and  David  H.  Smith 
treasurer  of  the  company. 

GLOI  i  I  V.    N.    T.— The    Delaware   &   Atlantic   Tel.    &   Tel. 

Co.  has  applied  to  the  City  Council  for  permission  to  install  an  under- 
ground system  on   Bergen  Street. 

LAMBERTVII.l.K,  X.  J.— The  property  of  the  Lambertville  Ht.,  Lt. 
&  Pwr.  Co.  has  been  taken  over  by  F.  Stanley  North,  of  Bay  Shore, 
N.  Y.,  and  associates.  The  new  owners  contemplate  extensive  improve- 
ments to  the  local  plant  and  extension  of  service  in  the  near  future. 
For  the  present  plant  will  be  under  the  management  of  T.   F.   Axtell. 

MERCERVILLE,  N.  J.— The  Public  Ser.  El.  Co.  will  install  a  new 
lighting  system  in  Hamilton  Township,  taking  in  Hamilton  Square  and 
Mercerville. 

PATKRSOX,  X.  J.— The  El.  Pwr.  Co.  has  applied  to  the  Board  of 
Public  Works  for  a  franchise  to  supply  electricity  in  Paterson.  The 
company  proposes  to  develop  48,000  hp  on  the  Neversink  River,  near 
Monticello,  and  transmit  power  to  Paterson,  Passaic  and  other  New 
Jersey  cities.  C.  A.  Cahan,  of  Montreal,  Que.,  Can.,  is  president  of  the 
company  and  Carl  C.   Giles  is  manager. 

PERTH  AM  BOY,  N.  J.— For  the  purpose  of  encouraging  the  mer- 
chants to  erect  ornamental  lamps  the  city  will  agree  to  bear  25  per  cent 
of  the  cost  of  maintaining  the  lamps  where  10  or  more  lamps  are  in- 
stalled 

PHILLIPSBURG,  N.  J.— The  I'hillipsburg  Lt.,  Ht.  &  Pwr.  Co.,  has  ap- 
plied to  the  City  Council  for  a  franchise  to  supply  electricity  for  lamps 
and  motors  in  Phillipsburg. 

SOUTH  RIVER,  N.  J.— The  Board  of  Public  Works  has  recom- 
mended to  the  Borough  Council  extensions  and  improvements  to  the 
municipal  electric-light  plant,  involving  an  expenditure  of  about  $25,000, 
as  follows;  (1)  One  300-hp  suction  gas  producer  in  addition  to  the  one 
contracted  for,  together  with  complete  appurtenances;  (2)  one  300-hp, 
four-cylinder  gas  engine  direct-connected;  (3)  one  200-kva  multiphase 
alternating-current  generator,  with  exciter;  (4)  switchboard  and  instru- 
ments, including  automatic  voltage  regulator;  (5)  addition  to  power 
house  to  provide  room  for  new  equipment;  (6)  equipment  for  50  addi- 
tional street  lamps,  including  transformers,  regulators  and  line  con- 
struction;   (7)    line   extensions,    transformers,    etc. 

TRENTON,  N.  J.— Plans  are  being  considered  by  the  Merchants' 
Committee  and  the  Board  of  City  Commissioners  for  the  installation  of 
additional  ornamental  street  lamps  in  the  business  section  and  will  soon 
open  negotiations  with  the  Pub.  Ser.  El.  Co.  for  same. 

I.I  I  I  X.  X.  M. — Plans  are  being  prepared  for  the  installation  of  an 
electric-light  plant  in  Belen.  Local  capitalists  are  interested  in  the 
p-oject. 

BUFFALO,  N.  Y. — Proposals  will  be  received  by  the  Commissioner 
of  Public  Works,  Room  5,  Municipal  Building,  Buffalo,  until  Feb.  21, 
for  construction  of  a  new  high  school  building,  to  be  known  as  the 
Hutchinson  Central  High  School  and  to  be  located  on  the  corner  of 
South  Elmwood  Avenue  and  Chippewa  Street.  A  separate  proposal  must 
be  submitted  for  the  following  divisions  of  the  work:  (a)  Masonry; 
structural  iron  and  steel  work,  including  ornamental  iron  and  brass 
work;  fireproofing;  carpentry  work;  roofing,  including  skylights,  shcel- 
metal  work,  etc.;  marble  and  tile  work;  electric  wiring,  switchboards, 
telephone  system,  lighting  fixtures,  etc.;  elevators,  ash-hoi! 
heating,  ventilating  and  power-plant  equipment,  including  boilers,  pumps, 
tanks,  fans,  motors,  high-pressure  piping,  radiation,  temperature  regula- 
tion, air-washers,  humidifiers,  etc.;  (c)  plumbing,  drainage  and  gas- 
tilting,  including  water  heaters,  water-purifying  and  filtration  apparatus, 
etc.  Plans  and  specifications  are  on  file  and  may  be  examined  at  the 
office  of  the  deputy  building  commissioner,  Room  6,  Municipal  Building, 
Buffalo,  where  blank  forms  of  proposals  and  other  information  i 
obtained.      Francis  G.   Ward  is  commissioner  of  public 

DRESDEN,  N.  Y.— Negotiations  are  under  way  between  the  village 
of  Dresden  and  the  Taylor  Chemical  Co.,  whose  plant  is  located  on  the 
outlet  of  Lake  Keuka,  about  2  miles  from  Dresden,  for  lighting  the 
town   by   electricity.      E.    R.   Taylor  is  president  of   the  cot 

GENEVA.     N.     V. — Bids    will    be    received     by    the    Common     Council 

until    Feb.    6    for    the    installation    of    an    inter-ligk  for    the 

business   section   of   the   city.      Bids   arc   asked    on    three   different    propo- 

as  follows:      (1)   For  72  Chester  lamps;    (21    r:  lamps  of  400  cp; 

(3)    72    ornamental   boulevard    type   poles.      In   addition    bids   will   be   re- 

for    illuminating    Exchange    Street    from    the    rail: 
Street   with   18  lamps  of  60  cp. 

II  \l>!  F.V,    \      Y     -The    Public    Service    I 
has  authorized  the   Ti 

strict   has   been 
1 
if,  Y.—  The    Village    Board    of   Trustees    has    re- 

submitted for  street  lighting  and  new  bids  will  be  called 
for,  which  are  also  to  include  the  maintenance  and  operation  of  the  fire- 
alarm  system. 

NEW    YORK,    V    Y— Th.     i  f-t.  &  Pwr.  Co.   has  applied 

to    tlu  ce    Commission,    First    District,    for   a   certificate    ap- 

ts   plant. 

NEW    YORK,   X.   Y.— Sealed  bids  will  be   received  by  the  Department 
foot    of    Fast    Twenty-sixth    Street,    New    York,    until 
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Feb.  5  (extension  of  date  from  Jan.  21),  for  furnishing  all  labor  and 
material  required  for  the  inspection  and  maintenance  of  electrical  appa- 
ratus as  follows:  (a)  For  the  boroughs  of  Manhattan  and  Bronx;  (b) 
the  boroughs  of  Brooklyn  and  Queens;  (c)  the  borough  of  Richmond. 
Blank  forms  and  further  information  may  be  obtained  at  the  office  of 
the  chief  engineer  of  the  department,  foot  of  East  Twenty-sixth  Street, 
New  York,  where  plans  and  specifications  may  be  seen.  Michael  J. 
Drummond    is    commissioner. 

NIAGARA  FALLS,  N.  Y.— The  City  Council  is  considering  a  charter 
amendment  bill  permitting  the  city  to  install  a  municipal  electric-light 
plant. 

BANNERS  ELK,  N.  C— A  75-kw  hydroelectric  power  plant  is  being 
installed  at  Banners  Elk.  Prof.  T.  A.  Switzer,  Knoxville.  Tenn.,  is  in 
charge  of  the  hydraulic  work  and  D.  R.  Shearer,  of  Knoxville,  Tenn., 
has   charge    of   designing  the    electrical    plant   and   installation    of   same. 

GLEN  ALPINE,  N.  C— The  North  State  Pwr.  Co.,  of  Morgantown, 
contemplates  the  construction  of  a  hydroelectric  power  plant  across  the 
Catawba  River  opposite  Glen  Alpine,  4  miles  from  Morgantown.  Elec- 
tricity generated  by  the  plant  will  be  transmitted  to  Morgantown, 
Marion   and   Lenoir. 

DEVIL'S  LAKE,  N.  D.— Scaled  bids  will  be  received  until  Feb.  10 
for  the  installation  of  an  ornamental  street-lighting  system.  Plans  and 
other  information  may  be  obtained  at  the  office  of  W.  E.  Bryant,  city 
auditor.     P.  J.   McClory  is  Mayor. 

CAMBRIDGE,  OHIO.— The  Brooks  Syndicate,  United  Service  Co.,  of 
Scranton,  Pa.,  has  closed  a  deal  whereby  it  acquires  the  property  of 
the  Midland  Pwr.  &  Traction  Co.,  which  operates  the  local  electric- 
light  plant  and  street-railway  system  and  the  Cambridge-Byesville  inter- 
urban  line.  The  company  owns  the  electric  plants  in  Coshocton,  New 
Philadelphia,  Uhrichsville  and  Dennison  and  the  interurban  railway 
which  connects  the  last  three  cities  named^  The  new  owners  contem- 
plate the  erection  of  a  transmission  line  to  connect  Cambridge,  Cos- 
hocton and  New  Philadelphia,  to  cost  approximately  $150,000.  L.  H. 
Conklin,  of  Scranton,  Pa.,  is  manager  of  the  United  Service  Co.  P.  B. 
Barnhard,  of  New  Philadelphia,  has  been  chosen  vice-president  of  the 
new    Cambridge    company. 

COLUMBUS,  OHIO.— Sealed  proposals  will  be  received  by  the  direc- 
tor of  public  service,  City  Hall,  Columbus,  Ohio,  until  Feb.  4  for  fur- 
nishing approximately  50,000  J^-in.  by  12-in.  cored  carbons  and  ap- 
proximately 50,000  J-<-in.  by  12-in.  solid  carbons  for  the  municipal 
electric-light   plant.      S.    A.    Kinnear   is    director    of    public    service. 

COLUMBUS,  OHIO. — Proposals  will  be  received  by  the  director  of 
public  service,  City  Hall,  Columbus,  until  Feb.  4.  for  furnishing  lamps 
as  follows:  200  30-watt  gem  lamps,  1000  40-watt  gem  lamps.  300  80- 
watt  gem  lamps,  800  16-cp  refilled  lamps,  200  60-watt  gem  lamps,  200 
25-watt  tungsten  lamps,  200  40-watt  tungsten  lamps,  300  60-watt  tung- 
sten lamps,  4000  100-watt  tungsten  lamps,  96  150-watt  tungsten  lamps. 
96  250-watt  tungsten  lamps,  8  500-watt  tungsten  lamps  and  800  60-cp 
street   series  lamps.      S.    A.    Kinnear  is   director  of  public   works. 

EAST  LIVERPOOL,  OHIO.— The  City  Council  has  engaged  Sidney  B. 
Martin,  consulting  engineer,  Glanshaw  Building,  Pittsburgh,  Pa.,  to  pre- 
pare plans  for  the  construction  of  a  municipal  electric-light  plant  for  the 
city.  The  Council  has  authorized  a  $60,000  bond  sale  to  provide  funds 
for   the  municipal  electric-light   plant. 

LORAIN,  OHIO.— The  Cleveland,  Columbus  &  Southwestern  Ry.  Co.. 
of  Cleveland,  has  applied  to  the  City  Council  for  a  franchise  to  furnish 
electricity   for  lamps   in   Lorain. 

STEUBENVILLE.  OHIO.— The  City  Council  and  a  committee  of  the 
Chamber  of  Commerce  have  advised  the  Steubenville  &  East  Liverpool 
Ry.  &  Lt.  Co.  to  install  additional  machinery  in  its  power  plant.  The 
city  probably  will  not  build  a  municipal  electric-light  plant. 

ELK  CITY,  OKLA.— The  Elk  City  Lt.  &  Pwr.  Co.  and  the  Elk  City 
Ice  &  Fuel  Co.  have  been  consolidated  under  the  name  of  the  Elk  City 
Ice,  Fuel  &  Lt.  Co.  with  a  capital  stock  of  $60,000.  It  is  understood  that 
K  \Y.  Merrifield,  superintendent,  has  been  instructed  to  secure  bids  on 
a  new  200-kw  generator  and  engine.  W.  E.  Corn  will  be  general  manager 
of  the  new  company. 

CORVALLIS.  ORE.— The  Corvallis  &  Eastern  Ry.  Co.  is  planning  to 
install  a  new  boiler,  additional  motors,  etc.,  in  its  power  house  during  the 
coming  year.     D.  M.  McLaughlin  will  have  charge  of  the  work. 

MILTON,  ORE.— Plans  are  being  prepared  for  the  construction  of  a 
2000-hp  plant  on  the  Walla  Walla  River,  7  miles  above  Milton.  A  com- 
pany, to  be  known  as  the  Walla  River  Pwr.  Co.,  has  been  incorporated  to 
build  and  operate  the  proposed  plant.  Local  capitalists  are  interested  in 
the  project. 

ERIE,  PA. — The  County  Commissioners  have  awarded  the  contract 
for  lighting  the  court  house  and  county  jail  for  the  ensuing  year  to  the 
Erie  Ltg.   Co.  at  2.9  cents  per  kw-hr. 

FRANKLIN,  PA.— Steps  have  been  taken  toward  the  installation  of 
ornamental  street  lamps  on  Liberty  and  Thirteenth  Streets.  The  pro- 
posed system  will  be  installed  by  the  Franklin  El.  Co.  and  the  cost  of 
maintenance  borne  by  merchants  and  property  holders  on  the  streets 
named.     B.   F.  Ott  is  superintendent  of  the  company. 

GEIGER'S  MILLS,  PA.— The  Geiger  Mill  property  has  been  pur- 
chased and  will  be  converted  into  an  electric-light  plant.  A  company  has 
been  organized  under  the  name  of  the  Geigertown  El.  Lt.  &  Improvement 
Co.,  w.th  a  capital  stock  of  $15,000.     The  mill  property  will  be  taken  over 
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April    1.      The    officers    of    the    company    are:    E.    M.    Zer 
Wesley  Wolf,  secretary,  and   H.   G.   McGowan,   treasurer. 

NEWYILLE,  PA.— The  property  of  the  Big  Spring  El.  Co.,  of  New- 
ville,  has  been  taken  over  and  will  be  operated  by  the  Cumberland  Ry. 
Co.,  of  Carlisle.  Extensive  improvements  are  being  made  to  the  power 
house  of  the  railway  company  along  the  Conodoguinet  Creek,  near  New- 
ville, to  provide  for  the  increasing  business  on  the  Newville  division. 
W.  H.  McCrea,  of  Newville,  is  president  of  the  Cumberland  Ry.  Co. 
and    L.    Richards,    of    Carlisle,    general    manager. 

PITTSBURGH,  PA.-Governor  Tener  has  approved  the  merger  of 
28  electric  companies  chartered  in  Allegheny,  Washington,  Greene  and 
other  counties  into  the  West  Penn  Ltg.  Co.  The  company  is  capitalized 
at   $547,000   and  W.    S.    Kuhn,   of   Pittsburgh,   is   president. 

TITUSVILLE,  PA.— ^The  business  men  on  Spring  and  Franklin 
Streets  are  contemplating  the  installation  of  ornamental  lamps  on  those 
thoroughfares. 

PROVIDENCE,  R.  I. — Approximately  4000  new  incandescent  electric 
lamps  will  be  installed  in  various  parts  of  the  city  at  once.  The  lamps 
are  no,,  to  replace  others,  but  are  all  new  locations.  About  800  of  these 
lamps  will  be  on  underground  connections  with  ornamental  iron  posts 
and  globes.  Many  new  arc  lamps  will  also  be  put  into  commission 
near  the  enter  of  the  city.  Work  is  already  under  way  and  is  being 
done  under  the  direction  of  Electrical   Engineer   Burnett. 

DRESDEN,  TENN. — The  City  Council  contemplates  making  applica- 
tion to  the  State  Legislature  for  authority  to  issue  bonds  for  the  instal- 
lation of  an  electric-light  system. 

DUCKTOWN,  TENN.— The  Burra  Mining  Co.  contemplates  inoreas- ' 
ing  the  output  of  its  power  plant.  Additional  machinery  will  be  in- 
stalled, including  boilers  and  electric  generators  to  supply  electricity 
for  underground   haulage,  pumping  and  lighting  mines. 

HALLS,  TENN.— We  are  advised  that  the  Halls  Service  &  Ma- 
chinery Co.,  of  Halls,  has  abandoned  its  proposed  electrical  project 
for   the   present. 

MEMPHIS,  TENN. — The  property  owners  on  Main  Street  are  con- 
templating the  installation  of  an  ornamental  street-lighting  system,  cov- 
ering a  distance  of  about  2  miles.  Plans  provide  for  275  ornamental 
lamp  standards,  each  carrying  five  lamps,  similar  to  those  on  Madison 
Avenue.     J.   S.   Dunscombe  is  interested  in   the  project. 

DALLAS,  TEX.— The  proposition  to  establish  a  municipal  electric- 
light  plant  in  Dallas  will  be  submitted  to  the  voters  in  April.  The  cost 
of  a  plant  to  supply  electricity  for  the  business  part  of  the  city  is  esti- 
mated at  $373,000. 

ELGIN,  TEX. — The  Elgin  Lt.  &  Pwr.  Co.  expects  to  purchase  within 
the  next  two  months  an  engine  direct-connected  to  alternator,  electrically 
operated  feed  pumps,  marble  switchboard,  transformers  and  poles  and 
miscellaneous  electrical  appliances  and  supplies.  Thomas  L.  Deisch  is 
president. 

MANOR,    TEX.— Work    will    begin    at 
electric-lighting   system    in    Manor.      W.    1 
project. 

PLANO,  TEX.— The  Wilcox  Lt.  &  I 
the  property  of  the  Piano  Lt.  &  Pwr.  Co.,  is  contemplating  improve- 
ments to  the  plant,  work  on  which  will  begin  in  April  or  May.  The 
work  will  include  the  installation  of  one  75-kva,  19,100-33,000-220-440- 
volt  transformer  and  the  purchase  of  one  carload  of  white  cedar  poles, 
25  ft.  to  40  ft.  long.     C.  W.   Potts  is  manager. 

TEXHOMA,  TEX. — At  an  election  held  recently  the  proposition  to 
issue  $25,000  in  bonds,  the  proceeds  to  be  used  for  the  construction  of 
a    municipal   electric-light   plant   and   water-works   system,   was   carried. 

SALT  LAKE  CITY,  UTAH. — Application  has  been  filed  with  the 
State  engineer  by  Thomas  W.  Cameron,  Theodore  K.  Winkelar,  Frank 
D.  Wyant  and  other  St.  Louis  capitalists  for  2370  second-ft.  of  water 
daily  from  the  Green  River  to  be  used  for  power  purposes.  It  is  pro- 
posed to  divert  the  water  about  3  miles  south  of  the  junction  of  the 
Green  River  and  Minnie  Creek  in  Carbon  County.  The  work  will  con- 
sist of  a  dam,  headgates,  wasteway  and  steel  pipes.  Articles  of  incorpo- 
ration will  be  filed  as  soon  as  possible  and  work  will  be  started  in  the 
near  future. 

BUR1  INGTON,  YT.— A  bill  has  been  introduced  in  the  State  Legis- 
lature allowing  the  city  of  Burlington  to  issue  $50,000  in  bonds,  the  pro- 
ceeds to  be   used   to   enlarge  the  municipal   electric-light  plant. 

BURLINGTON,  WASH.— The  Independent  Tel.  Co.  is  planning  to 
make   extensive  improvements  in   its  service  at  Burlington. 

CENTRALIA,  WASH.— The  Lewis  County  Commissioners  have 
granted  a  franchise  to  the  United  States  government  for  the  construction 
of  a  telephone  line  from  Lake  Creek  to  Crandle,  a  distance  of  25  miles. 
The  line  will  be  used  by  the  forestry  service. 

CENTRALIA,  WASH.— The  Cougar  Flats  Tel.  Co.  has  been  granted 
a  franchise  by  the  Lewis  County  Commissioners  to  erect  a  telephone 
line.  The  line  will  be  erected  at  once,  and  will  connect  with  rural  lines 
in  the  eastern  part  of  Lewis  County.  Willjam  Booth  is  president  of  the 
company. 

SEATTLE.    WASH.— The   City   Council   is   considering   the  question 
issuing  additional  bonds  to  the  amount  of  $600,000  for  extensions  to  th 
municipal  street   railway   system. 

SEATTLE,  WASH.— E.  M.  Mills,  representing  bondholders  and 
ireditors  of  the   Seattle,   Renton  &  Southern   Ry.   Co.,  has  applied  to  the 
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City  Council  for  three  franchises  for  extensions  to  the  present  electric 
system  in  the  Rainier  Valley. 

TACOMA,  WASH.— The  Chicago,  Milwaukee  &  Puget  Sound-  Ry.  Co. 
is  planning  to  erect  a  power  house  on  the  tide  flats,  at  a  cost  of  ahout 
$5,000. 

GRAFTON,  W.  VA.— Proposals  will  be  received  at  the  office  of  the 
supervising  architect,  Treasury  Department,  Washington,  D.  C,  until 
March  6,  for  construction,  including  plumbing,  gas  piping,  heating  ap- 
paratus, electric  conduits  and  wiring,  interior  lighting  fixtures,  hydraulic 
mail  lift  and  approaches,  of  the  United  States  post  office  in  Graflon. 
Drawings  and  specifications  may  be  obtained  at  the  above  office  or  from 
the   custodian  of  site  at   Grafton.      O.    Wenderoth   is   supervising  archiect. 

KENOVA,  W.  VA.— The  Ohio  Valley  El.  Co.  is  planning  to  erect  a 
new  transmission  line  from  Kenova  to  Ashland  and  Ironton  to  provide 
better  service  for  these  cities.  Work  will  begirj  on  the  line  as  soon  as 
possible.  The  proposed  line  will  require  35  miles  of  wire  and  will  cost 
about   $20,000. 

MORGANTOWN,  W.  VA.— The  Morgantown  &  Wheeling  Rys.  Co., 
recently  organized,  has  taken  over  the  Morgantown  &  Dunkard  Rys.  Co., 
which  extends  from  Morgantown  to  Cassville.  The  new  company  pro- 
poses  to  build  a  railway  from  Cassville  to  Wheeling.  Dr.  L.  S.  Brock- 
is  president   of  the   Morgan   &   Wheeling   Rys.    Co. 

WELLSBURG,  W.  VA.— The  City  Council  is  considering  the  proposi- 
tion  to   establish    a   municipal    electric-light  plant. 

EAU  CLAIRE,  WIS.— It  is  announced  that  the  Chippewa  Valley  Ry., 
Lt.  &  Pwr.  Co.  will  build  an  electric  line  between  Eau  Claire  and 
Altoona,  an  extension  of  the  street-railway  system  to  the  South  Side 
factory   district   and   a  loop   in   the   downtown  section   of  the   city. 

I  \r  CLAIRE,  WIS.— The  Eau  Claire  Business  Men's  Association  has 
appointed  a  committee  to  promote  the  installation  of  an  ornamental 
street-lighting  system  on  North  Barstow  Street,  South  Barstow  Street  and 
Grand  Avenue,  east.  J.  E.  Cass,  president  of  the  association,  is  chairman 
ol   the  association. 

MEDFORD,  WIS— Sealed  bids  will  be  received  by  Carl  Herman, 
county  clerk,  Medford,  Wis.,  until  Feb.  15,  for  construction  of  court 
house  for  Taylor  County,  in  accordance  with  plans  and  specifications  pre- 
pared  by  Raeuber  &  Mehner,  architects,  of  Manitowoc.  Separate  bids 
will  be  received  for  all  general  bids,  heating  and  ventilating  and  elec- 
trical work.  Plans  and  specifications  are  on  file  at  the  Builders'  Ex- 
change at  St.  Paul,  Minn.:  Builders'  Exchange,  Milwaukee,  Wis.; 
Builders'  Exchange,  La  Crosse,  Wis.;  Builders'  Exchange,  Fond  du  Lac, 
Wis.,  and  Builders'  Exchange,  Chicago,  111.  Copies  of  plans  may  be 
secured  from  the  architects  upon  deposit  of  $25  for  general  work  and  $10 
for  mechanical    equipment. 

MILWAUKEE,  WIS.— The  East  Side  Advancement  Association  will 
petition  the  Common  Council  to  erect  lamps  on  East  Water  Street  similar 
to  those  on  Grand  Avenue. 

MILWAUKEE,  WIS.— For  the  tin  id  time  the  proposition  to  build  a 
municipal  electric-light  plant  will  be  submitted  to  the  voters  at  the 
election  to  be  held  in  April. 

NEW  WESTMINSTER,  B.  C,  CAN.— The  City  Council  has  entered 
into  an  agreement  with  the  British  El.  Ry.  Co.  whereby  the  company 
will  supply  the  city  of  New  Westminster  with  electricity  for  a  period 
of  11  years.  The  company  will  erect  a  new  substation  at  Sapperton, 
B.    C. 

VICTORIA,  B.  C,  CAN.— The  British  Columbia  Tel.  Co.  will  erect  a 
telephone  line  from  Victoria  to  Nanaimo,  a  distance  of  about  60  miles. 
The  cost  is  estimated  at  about  $15,000.  C.  F.  Bollschweler,  of  Victoria, 
is  superintendent  of  construction. 

WINNIPEG,  MAN.,  CAN.— The  Legislature  has  decided  to  adopt  the 
resolution  introduced  by  T.  C.  Norris  asking  that  the  Public  Utilities 
Commissioners  be  authorized  to  investigate  and  report  as  to  the  feasi- 
bility of  publicly  owned  hydroelectric  power  within  the  Province,  with  a 
view  of  securing  for  all  sections  of  the  Province,  rural  as  well  as  urban, 
the  benefits  now  enjoyed  by  the  citizens  of  Winnipeg  in  power  distribu- 
tion, 

el  VCE  BAY,  N.  S.,  CAN.— Plans  are  being  considered  for  the  in- 
stallation of  another  boiler,  condenser  and  turbine  engine  in  the  munici- 
pal electric-light  plant. 

SYDNEY,  N.  S.,  CAN.— The  Cape  Breton  El.  Co.  has  issued  $100,- 
000  in  bonds,  the  proceeds  to  be  used  for  permanent  improvements  to 
its   system, 

FLESHERTON,  ONT.,  CAN.— The  Georgian  Bay  Pwr.  Co.  has  sold 
its  plant  at  Eugenia  Falls  to  the  Ontario  Hydro-Electric  Power  Com- 
mission for  $60,000.  The  commission  will  build  two  large  dams  on  the 
Eugenia  River  and  pipe  the  water  through  the  mountain  near  the  falls, 
obtaining  a  head  of  nearly  500  ft.  Electricity  generated  at  the  plant 
"ill    lit-   distributed   in   towns  near   Georgian    Bay. 

LONDON,  ONT.,  CAN.— The   Water   Commiss ers  are  contemplating 

utilizing  the  water-power  of  tin-  Thames  River  to  generate  electricity  with 
which  to  supply  the  peak  load.  It  is  estimated  that  500  hp  can  be  de- 
1  oped  there.  Work  will  begin  on  the  installation  of  the  machinery  as 
soon  as  pcss'ble 

ST.  CATHARINES,  ONT.,  CAN.— Plans  are  being  prepared  by  the  Ni- 
agara, St.  Catharines  &  Toronto  Ry.  Co.  for  the  construction  of  a  new 
1000-hp  substation  in  St.  Catharines,  also  one  at  Niagara-on-the-Lake 
having  an  output  of  500  hp. 


TORONTO,  ONT.,  CAN.— Sealed  tenders  will  be  received  I 
Adam  Beck,  chairman  Hydro-Electric  Power  Commission,  709  Continental 
Life  Building,  Toronto,  until  March  17  for  material  required  in  con- 
struction  ol  about  135  miles  of  transmission  line  to  operate  at  110,000 
volts  as  follows:  Galvanized  steel  towers,  special  crossing  towers,  copper 
cable,  aluminum  cable,  insulators,  galvanized  malleable-iron  clamps,  gal- 
vanized pressed-steel  clamps.  Plans,  specifications  and  form  of  contract 
can   be  seen   and  form   of  tender  obtained   at   the  above  office. 

WINDSOR,  ONT.,  CAN.— Preliminary  plans  for  transmitting  elec- 
tricity from  Niagara  Falls  to  it.,  and  the  erection  of  a  dis- 
tributing plant,  also  for  the  laying  of  conduits,  are  being  inspected  by 
R.  T.  Jeffrys,  hydroelectric  engineer  of  Toronto.  Overhead  lines  will 
be  used  between  Windsor  and  London,  which  will  be  carried  on  steel 
Much   of   the   right-of-way   has  already   beer' 


New  Industrial  Companies 

THE  ADAMANT  BATTERY  COMPANY,  of  Boston,  Mass.,  has  been 
incorporated  with  a  capital  stock  of  $20,000  to  manufacture  storage  bat- 
teries,  etc.  The  directors  are:  William  L.  Walker,  48  Beacon  Street, 
Boston,  Mass.,  president  and  treasurer;  R.  S.  Barlow  and  A.  G.  Grant. 

THE  ELECTRIC  CALL  &  U  VRM  COMPANY,  if  Oklahoma  City, 
Okla.,  has  been  incorporated  with  a  capital  stock  of  $100,000  to  manu- 
facture electric  alarms  by  P.  A.  Huddleson,  D.  M.  Huddleson  and  A.  L. 
Davis. 

THE  ELECTRIC  TRANSPORT  COMPANY  has  been  incorporated 
under  the  laws  of  the  State  of  Arizona  with  a  capital  stock  of  $5,000,000. 
The  incorporators  are:  Arthur  d'Romtra,  Cape  May  Point,  N.  .1.;  Robert 
M.  Ewing,  oi  Philadelphia,  Pa.,  and  Robert  II.  Maris,  of  Wilmington. 
Del. 

THE    INCANDESCE!1 IN     COMPANY,    of    Chicago,    III.,    has 

been  incorporated  with  a  capital  stock  of  $10,000  to  manufacture  and 
deal  in  lighting  appliances  and  to  do  a  general  manufacturing  business, 
fne  incorporators  arc:  Fred  E.  Davis,  Jay  F.  Lawrence  and  11.  II 
Hardinger. 

TIIK  JAMISON  RAILROAD  &  ELECTRICAL  SUPPLY  COMPANY 
has  filed  articles  of  incorporation  under  the  laws  of  the  State  of  Dela- 
ware with  a  capital  stock  of  $50,000.  The  incorporators  are:  N.  P.  i  ntiin, 
W.   J.   Maloney,  of  Wilmington,  Del.,  and  C.  II.  Jarvis,  of  Jamaica,  N.   Y. 

TIIK  McARTHUR  AUTOMATIC  TRAIN  CONTROL  COMPANY, 
of  Wilmington,  Del.,  has  been  incorporated  with  a  capital  stock  of  $230,- 
000  by  R.    Boyd  Cooling,   of  Wilmington. 

THE  McCRA'i  M\M  I'M  M  RING  COMPANY,  of  Indianapolis,  Ind., 
has  been  incorporated  with  a  capital  stock  of  $50,000  by  John  E.  McCray. 
Harold  V  Mel  raj  and  William  W.  Spencer.  The  company  proposes  to 
manufacture  all  kinds  of  electrical  machinery  and  apparatus. 

Till'.    SECURITY    ELECTRIC    LAMP    COMPANY,   of   Chicago,    111., 
ha:    been  incorporated  by   Samuel   Grossman,   Louis  Grollman  and   Morris 
A.    Weinberg.      The    company    is    capitalized    at    $2,500    and 
manufacture  and  deal  in   electrical   appliances. 

THE    TEMPLE    ELECTRIC   COMPANY,   of   Temple,   Tex.,    has   been 
haii.  ml  with  a  capital  stock  of  $4,000  for  the  purpose  of  doing  a  genera! 
contracting   business.      The  incorporators  are:    James   E.    Fergusoi      I 
Hughes  and  J.  E.  Love. 

THE  VICTOR  ELEi  1UH  S  SI  WIl'IM,  (  OMPANY,  of  Cleveland. 
Ohio,  has  been  incorporated  with  a  capital  stock  of  $10,000  to  manu- 
facture all  kinds  of  electrical  and  novelty  goods.  The  incorporators  are: 
Morns  Goldreich,  Joseph  Feniger,  M.  A.  Riegler,  B.  Feniger  and  C.  A. 
Cornsweet. 

THE  ZENITH    LAMP   COMPANY,  of   Boston,   Mass.,   has  been 
porated   with  a  capital  stock   of  $25,000  by  E.    II.    Raddin,  of  Cliftondale; 
',     ii     Willey,    of    Fast    Lynn,    and    ( ",.    M     Faulkner,    of    Brookline.      The 
.    proposes  to  manufacture   incandescent    lamp! 


New  Incorporations 

EAS  r  ST.  1 I  porated 

with  a  capital  stock  of  $100,000  to  generate  and  distribute  electric 

gas.      The    incorporators    are:    Julian    Laughlin,    P.    Rohan    and    Herbert 

Charters. 

\l  i   '    if  DRIA,   END.-  The   Indiana  General  Scr. 
of    incorporation    with    a    capital    stock    of    $500,000    for    the    purpose    of 
furnishing    water    and    electrical    service    in    Alexandria    and    other    towns 

i  lie  incorporators  are:   J.   F.   Millikan,  A.   O.   Hoppc  . 
Walling  and  C.  W.   Weir. 

KNIGHTSTOWN,    IND.-    I         Shaug  Wi  •  las    been 

incorporated    with    a    capital    stock    of    $5,000    by    Walter    Shirklc,    Fred 

Martin  and  George  Newbury.     The  company  is  said 

to   be    in    the    market    for    material    and    equipment    for  a   new   telephone 

plant. 

:    rON,    MAINE.— The   Fellsmere   El.   Lt.   &   Ice  Co.  has  been  or- 

wlcith    a   capital    stock    of    $J5,000    for   the    purpose   of   dealing   in 

Ol     any    mechanical    or    mercantile    commodity.      The 
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officers  are:  G.  W.  Boynton,  president,  and  C.  O.  Grant,  treasurer,  both 
of  Houlton,  and  C.   P.   Barnes,  clerk. 

YARMOUTH,  MAINE.— The  Royal  River  &  Mfg.  Co.  has  been  in- 
corporated by  John  Tanner,  Philip  F.  Nestel  and  Walter  B.  Allen.  The 
company  is  to  be  capitalized  at  not  less  than  $150,000  and  proposes  to 
generate  and  distribute  electricity  for  lamps  and  motors  in  the  towns  of 
Yarmouth  and   Freeport. 

GRIFFIN  CORNERS,  N.  Y.— The  Fleischmann  Tel.  Co.,  has  been  in- 
corporated with  a  capital  stock  of  $25,000  by  A.  H.  Todd,  George  A. 
Speenburgh   and    Sara    C.   Todd,    of   Griffin    Corners. 

ALLENTOWN,  PA.— A  charter  has  been  granted  to  the  Lehigh  Lt.  & 
Pwr.  Co.  with  a  capital  stock  of  $200,000.  This  corporation  was  formed 
by  the  merger  of  ten  companies. 

GREEN  LANE,  PA.— A  charter  has  been  granted  to  the  Green  Lane 
Lt.,  Ht.  &  Pwr.  Co.  with  a  capital  stock  of  $5,000.  The  company  will 
operate   in  and  around  Green   Lane. 

HARRISBURG,  PA.— Charters  have  been  granted  to  the  Upper  Chi- 
chester Township  El.  Co.  and  the  Lower  Chichester  Township  El.  Co., 
both  to  operate  in  Delaware  County.  Each  company  is  capitalized  at 
$5,000. 

PITTSBURGH,  PA.— The  McKee's  Rocks  Lt.,  Ht.  &  Pwr.  Co.  has  filed 
articles  of  incorporation  at  Dover,  Del.  The  company  is  capitalized  at 
$150,000  and  will  generate  electricity  for  lamps,  heat  and  motors.  The 
incorporators  are:  S.  L.  Lambert  and  G.  G.  Williams,  of  Pittsburgh,  and 
Homer   Lambert,   of   McKee's  Rocks. 

BISHOP,  TEX— The  Bishop  Wtr.  &  Lt.  Co.  has  been  incorporated 
with  a  capital  stock  of  $50,000  by  F.  Z.  Bishop,  R.  R.  Hall  and  H.  T. 
Ellsworth. 

MILWAUKEE,  WIS.— The  Wisconsin  Ry.,  Lt.  &  Pwr.  Co.  has  been 
incorporated  with  a  capital  stock  of  $1,000  by  N.  F.  Adams,  J.  B.  Black 
and  J.  G.   Hardgrove. 

TORONTO,  ONT.,  CAN.— The  Dominion  Trac.  &  Ltg.  Co.  has  been 
incorporated  with  a  capital  stock  of  $12,500,000  for  the  purpose  of 
generating  and   distributing  electricity   for  lamps,   heaters  and   motors. 


Trade  Publications 

ELECTRIC  SIGNS.— The  Greenwood  Advertising  Company,  500  Charles 
gtreet,  Knoxville.  Tenr...  illustrates  and  briefly  describes  in  a  thirty-two- 
page  booklet  some  recent  examples  of  electric  signs  designed  for  adver- 
tising  purposes. 

INSULATORS.— The  Brookfield  Glass  Company,  2  Rector  Street,  New 
York,  has  recently  sent  out  a  twelve-page  catalogue  which  illustrates 
forty-two  types  of  its  insulators,  among  which  are  pin  insulators  for 
40,000   volts  and   a   suspension-type   insulator. 

LAMPS.— The  General  Electric  Company  is  distributing  Bulletin  No. 
4850C,  which  deals  with  the  standard  line  of  multiple  drawn-wire  tungs- 
ten lamps  for  ordinary  commercial  circuits.  It  is  divided  into  four  parts — 
construction,    classification,    uses   and   application. 

MOTORS.— Catalog  No.  177  of  the  Sprague  Electric  Works  of  Gen- 
eral Electric  Company,  New  York,  contains  brief  illustrated  descriptions 
of  generators,  motors,  electric  equipments  for  printing  machinery,  ex- 
haust-fan   outfits,    electric   hoists   and   other    apparatus. 

VACUUM  CLEANERS.— A  folder  referring  to  "Invincible"  vacuum 
cleaners,  manufactured  by  the  Electric  Renovator  Company,  Pittsburgh, 
Pa.,  illustrates  and  gives  names  and  prices  of  nine  types  of  its  cleaning  ap- 
paratus.     The  publication   will   interest   central-station  men. 

WIRE. — The  Bridgeport  Brass  Company,  Bridgeport,  Conn.,  gives  a 
little  advertising  talk  oij  its  "Phono-Electric"  wire  on  a  4.5-in  by  5-in 
card  that  is  being  distributed.  The  suggestion  is  given  to  put  up  a  sec- 
tion of  its  wire  on  the  hardest  spot  in  the  line  and   watch  results. 

LIGHTING. — "How  to  Figure  Illumination"  is  the  title  of  a  twenty- 
page  booklet  published  by  the  Sunbeam  Incandescent  Lamp  Works  of 
General  Electric  Company.  The  object  of  this  bulletin  is  to  acquaint  the 
general  public  with  the  most  simple  and  up-to-date  method  of  designing 
commercial    and    industrial    illumination    installations. 

PHOTOMETERS.— A  four-page  folder  issued  by  the  Leeds  &  North 
rup  Company,  Philadelphia,  gives  two  illustrations  and  a  brief  descrip- 
tion of  its  double-arm  exploring  mirrors,  which  are  used  for  obtaining 
distribution  curves  of  arc  lamps  and  other  large  units.  Catalog  No.  60 
refers  to  the  Reichanstalt  precision  photometer  and  accessories  and 
deals  briefly  with  potentiometers  also. 

ELECTRICITY  IN  BAKERIES.— Bulletin  No.  A4073  of  the  General 
Electric  Company  deals  with  the  electric  equipment  of  bakeries  and  refers 
to  the  sanitary  advantages  derived  from  such  an  equipment 
and  the  efficiency,  economy  of  space,  convenience,  cost  and  main- 
tenance of  apparatus  in  bakeries  equipped  with  electric  motors.  It  refers 
also   to  electric  lighting  and  to  electrically   heated  ovens   for  bakers'    use. 

WOODEN  LIGHTING  FIXTURES.— In  the  1913  catalog  (No.  15) 
of  the  W.  B.  Brown  Company,  Bluffton,  Ind.,  a  number  of  wooden 
electric  lighting  fixtures  are  illustrated  and  described.  Some  of  these 
fixtures,  such  as  those  of  mahogany  exhibited  at  the  recent  Peoria  elec- 
trical show,  are  really  beautiful,  and  the  assortment  is  one  that  attracts 
a    good    deal    of    attention    wherever    it    is    shown. 


COOKING  DEVICES.— In  a  twelve-page  catalog  the  Berkeley  Electric 
Cooker  Company,  Berkeley,  Cal.,  presents  ar.'  illustrated  description  of  its 
new  electric  automatic  cooker,  for  which  special  advantages  are  claimed. 
It  differs  from  the  fireless  cooker  in  that  heat  is  supplied  regularly  to 
keep  the  cooking  temperature  constant.  The  demand  being  only  550  watts, 
the   cooker  can   be   connected   at  any   lamp  socket. 

OIL  ENGINES. — Diesel  oil  engines  of  the  stationary  type,  rated  at 
from  75  hp  to  450  hp,  form  the  subject  matter  of  Bulletin  No.  106,  pub- 
lished by  the  Busch-Sulzer  Brothers-Diesel  Engine  Company,  St.  Louis, 
Mo.  A  diagram  of  the  main  working  parts  and  a  curve  showing  the 
principle  of  operation  illustrate  the  reading  matter,  which  also  includes 
the    results    of   tests    made    with    this    prime    mover   in    various    industries. 

ELECTRICITY  IN  CONSTRUCTION  WORK.— The  General  Electric 
Company  has  issued  a  bulletin,  No.  A4080,  devoted  to  the  use  of  "Elec- 
tricity in  Excavation  and  Construction  Work,"  which  deals  with  both 
the  generating  of  the  energy  and  its  use  through  motors.  It  touches  on 
the  advantages  of  electric  service  and  refers  briefly  to  the  use  of  motors 
in  connection  with  the  Panama  Canal,  the  Catskill  Aqueduct,  the  New 
York    Barge    Canal  and   in   general   building  construction. 

ELECTRIC  DRILLS.— Heavy-duty  electric  drills  for  alternating  cur- 
rent  are  illustrated  in  Bulletin  E-22,  issued  recently  by  the  Chicago 
Pneumatic  Tool  Company,  Chicago,  111.  Bulletin  E-26  refers  to  Uni- 
versal electric  drills  operating  on  direct  or  alternating  current;  heavy- 
duty  electric  drills  form  the  subject  matter  for  Bulletin  E-27,  and 
Bulletin  34  G  is  devoted  to  descriptive  and  illustrated  matter  referring 
to  air  receivers,  after-coolers,  air-line  drain  traps,  reheaters  and  econo- 
mizers. 

STORAGE  RATTERY.— A  revision  of  a  paper  read  by  Mr.  Walter 
E.  Holland  at  the  twenty-sixth  annual  meeting  of  the  Association  of 
Edison  Illuminating  Companies,  entitled  "Characteristics  of  the  Edison 
Storage  Battery,"  has  been  issued  as  Bulletin  No.  1011  of  the  Edison 
Storage  Battery  Company,  Orange,  N.  J .  Descriptive  illustrations  of 
the  battery  are  given,  and  a  number  of  curves  showing  the  results  of 
various  tests  and  also  a  reference  table  of  electrical  data  on  the  individ- 
ual-cell  basis  are  included. 

BATTERIES.— The  Edison  Storage  Battery  Company,  Orange,  N.  J., 
has  recently  issued  a  number  of  publications  of  interest  to  present  and 
prospective  users  of  batteries.  "The  Edison  Storage  Battery  for  Rail- 
way Signals"  is  the  title  of  a  twenty-four-page  pamphlet  which  gives  a 
comprehensive  illustrated  description  of  its  subject  matter.  In  a 
brochure  of  thirty-four  pages  the  subject  of  "Train-Lighting  Batteries" 
is  broadly  treated,  and  much  information  is  given.  A  four-page  oblong 
folder  gives  instructions  for  operating  the  "B"  type  Edison  storage 
battery  for  use  in  automobile  and  launch  lighting,  ignition  and  with 
private  fire  and  burglar  alarm  systems,  etc.  General  information  and 
instructions  relating  to  the  Edison  storage  battery  for  electric  vehicles 
are   contained   in    an  eight-page   booklet   referring  to   the    "A"   types. 


Business  Notes 


THE  CARL  M.  GREEN  COMPANY  has  moved  its  Detroit  office  from 
the    Penobscot    Building   to   the    Free   Press    Building. 

THE  SIMPLEX  ELECTRICAL  COMPANY  has  changed  its  name  to 
Simplex  Wire  &  Cable  Company.  No  change  of  management  or  interest 
accompanies    thi ,    alteration    of   name. 

THE  SHELTON  ELECTRIC  COMPANY,  manufacturer  of  electric 
vibratory  appliances,  massage  machines  and  hair  dryers,  has  moved  its 
New  York  office  from  13  West  Forty-second  Street  to  4  East  Forty- 
second   Street. 

THOMPSON  &  MacPHERSON.— Messrs.  Guion  Thompson  and  R.  G. 
MacPherson,  formerly  of  the  engineering  department  of  the  American 
Brass  Company,  have  opened  a  consulting  engineering  office  at  27  West 
Main  Street,  Waterbury,  Conn.  Mr.  Thompson  is  an  electrical  engi- 
neer and    Mr.    MacPherson   a   mechanical    engineer. 

H.  R.  WILSON  MACHINERY  COMPANY.— Mr.  Harold  R.  Wilson 
formerly  associated  with  the  firm  of  Arthur  S.  Partridge,  St.  Louis, 
has  organized  the  H.  R.  Wilson  Machinery  Company  to  conduct  a  gen- 
eral second-hand  electric  and  steam  machinery  business,  with  offices 
in  the  new  Bank  of  Commerce  Building,  Broadway  and  Pine  Streets, 
St.   Louis. 

MR.  R,  R.  LIVINGSTON,  2  Rector  Street,  New  York,  consulting  and 
constructing  engineer,  who  designed  among  other  work  the  hydroelectric 
atations  of  the  Auglaize  Power  Company,  near  Defiance,  Ohio,  has  opened 
a  Chicago  office  in  the  People's  Gas  Building  under  the  style  of  "Robert 
R.  Livingston,  hydraulic  engineer."  Mr.  A.  P.  Peck  is  the  resident  en- 
gineer. The  detail  engineering  work  will  be  handled  in  the  New  York 
office,  while  all  new  work  and  construction  for  the  Middle  West  will  be 
looked   after  in   the  Chicago   office. 

LACLEDE-CHRISTY  CLAY  PRODUCTS  COMPANY.— At  the  an- 
nual meeting  of  the  Laclede-Christy  Clay  Products  Company  the  fol- 
lowing officers  were  elected:  President,  John  L.  Green;  vice-president, 
treasurer  and  general  manager,  Richard  D.  Hatton;  second  vice-president, 
Montague  Lyon;  secretary,  W.  J.  Westphalen;  assistant  secretary  and 
assistant  treasurer,  William  T.  Christy.  Other  appointments  made  at 
the  meeting  were:  Gas  engineer  and  manager  of  the  chain-grate  stoker 
department,  Roger  W.  Polk;  manager  general  sales  department,  Henry 
K.  Lackland,  and  manager  of  the  glass  industry  department,  John  H. 
McKelvey. 
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Directory  of  Electrical  Associations, 
Societies,  Etc. 


Alabama  Light  and  Traction  Association.  Secretary-treasurer,  H.  O. 
Hanson,  Mobile,  Ala. 

American  Association  for  the  Advancement  of  Science.  Secretary, 
L.   O.   Howard,   Smithsonian   Institution,  Washington,   D.   C. 

American    Electric    Railway    Accountants'    Association.     Secretary- 
treasurer,  Matthew  R.  Boylan,  Public  Service  Railway  Co.,  Newark,  N.  J. 
American  Electric  Railway  Association.    Secretary,  H.  C.  Donecker, 
29  West  39th  St.,  New  York. 

American  Electric  Railway  Engineering  Association.  Secretary, 
H.  C.  Donecker,  29  West  39th  St.,  New  York. 

American  Electrochemical  Society.  Secretary,  Prof.  J.  W.  Richards, 
Lehigh  University,   South   Bethlehem,  Pa. 

American  Electro-Therapeutic  Association.  Secretary,  Dr.  J.  Wil- 
lard  Travell,    27   East    11th    St.,   New   >  \rk. 

American  Institute  of  Consulting  Engineers.  Secretary-treasurer, 
Eugene  W.  Stern,  103  Park  Ave.,  New  York  City.  The  Council  meets 
the  first  Friday  of  every  month. 

American  Institute  of  Electrical  Engineers.  Secretary,  F.  L. 
Hutchinson,  29  West  39th  St.,  New  York.  Meeting,  second  Friday  of 
each   month,   October-May. 

American  Physical  Society.  Secretary,  Ernest  Merritt,  Cornell  Uni- 
versity, Ithaca,  N.   Y. 

American  Society  of  Heating  and  Ventilating  Engineers.  Secretary, 
W.  W.  Macon,  29  West  39th  St.,  New  York. 

American  Water  Works  Association.  Secretary,  J.  M.  Diven,  271 
River   St.,  Troy,   N.   Y. 

Arkansas  Association  Public  Utility  Operators.  Secretary,  W.  J. 
Tharp,  Little  Rock,  Ark. 

Association  of  Edison  Illuminating  Companies.  Secretary,  Geo.  C. 
Holberton,   Pacific  Gas  &  Elec.    Co.,   San   Francisco,   Cal. 

Association  of  Iron  and  Steel  Electrical  Engineers.  Secretary. 
James  Farnngton,   Steubenville,  Ohio. 

Association  of  Railway  Electrical  Engineers.  Secretary-treasurer, 
Jos.  A.  Andreucetti,  Chicago  &  Northwestern   Railway.   Chicago. 

Association  of  Railway  Telegraph  Superintendents.  Secretary,  P. 
W.  Drew,  112  West  Adams  St.,  Chicago.  Annual  meeting,  St.  Louis,  Mo.. 
May    20,    1913. 

Colorado  Electric  Club.  Secretary,  C.  F.  Oehlmann.  Meets  every 
Thursday  at   Albany   Hotel,   Denver,   Col. 

Colorado  Electric  Light.  Power  and  Railway  Association.  Secre- 
tary, Thomas  F.   Kennedy,  900   15th   St.,   Denver,  Col. 

Electric  Club  of  Chicago.  Secretary,  W.  M.  Connelly,  1417  Monad- 
nock  Block.   Chicago.     Meets  every  Thursday  noon  at  Hotel   Sherman. 

Electrical  Contractors'  Association  of  New  York  State.  Secre- 
tary, Geo.  W.   Russell,  Jr.,  25  West  42d  St.,  New  York. 

Electrical  Contractors'  Association  of  State  of  Missouri.  Secre- 
tary,  Ernest   S.   Cowie,    1613   Grand   Ave.,   Kansas   City,   Mo. 

Electrical  Contractors'  Association  of  Wisconsin.  Secretary,  Albert 
Petermann,   Milwaukee,   Wis. 

Electrical  Credit  Association  of  Chicago.  Secretary,  Frederick  P. 
Yose,  Marquette  Building,  Chicago. 

Electrical  Credit  Association  of  Philadelphia.  Secretary-treasurer, 
John  W.  Crum,  1324  Land  Title  Building,  Philadelphia.  Pa.  Executive 
Committee  meets  second  and  fourth  Thursday  of  each  month. 

Electrical  Development  League,  Inc.  Secretary,  P.  S.  Dodd,  29  West 
39th    St.,   New   York. 

Electrical  Salesmen's  Association.  Secretary,  Francis  Raymond,  125 
Michigan   Ave.,   Chicago,  111. 

Electrical  Supply  Jobbers'  Association.  Secretary,  Franklin  Over- 
bagh,  411  South  Clinton  St.,  Chicago,  111.  Annual  convention.  Buffalo, 
N.  V.,  Feb.   11-13. 

Electrical  Trades  Association  of  Canada.  Secretary,  William  R. 
Stavely,   Royal    Insurance    Building,    Montreal,    Can. 

Electrical  Trades  Association  of  the  Pacific  Coast.  Secretary, 
Albert  H.  Elliot,  Harding  Building.  34  Ellis  St.,  San  Francisco,  Cal. 
Meeting,   San   Francisco,   second   Thursday   of  each   month 

Electric    Vehicle   Association    or    America.     Secretary,    Harvey    Rob 

inson,    124    West    42d    Street,    New     York.      Meeting,    I th     fui 

each  month. 

Electric  Vehicle  Association  of  America.  New  England  Section. 
Secretary,  W.  I  Holmes,  46  Blackstone  St..  Boston,  Mass.  Meetings 
monthly   upon   notice. 

Empire  State  Gas   and   Electric    Association.      Secretary,   Charles    B 

'!    Chapin,  Engineering  Societies   Building.  29   West   39th  St..  New   York 

Florida    Electric    Light   and    Power    Association.      Secretary,    11.    t. 

Adams,  West  Palm  Beach,   Fla. 

Gas,   Electric  and  Street   Railway    Association  of  Oklahoma       Set 

>  treasurer,   Prof.   II.   Y.   Bozell.  Norman.  Okla       Annual   convention, 

Oklahoma  City,  May  6-8. 

Illinois   State   Electrical  Association,      Secretary,    11     1      Chubbuck, 


111. 


Illuminating  Engineering  Society.  General  secretary.  J.  I>.  Isiael, 
Engineering  Societies  Building,  29  West  39th  St.,  New  York.  Sections 
in  New  York,  New  England,  Philadelphia,  Chicago  and  Pittsburgh. 

Independent  Electrical  Contractors'  Association  of  Greater  New 
York.  Secretary,  A.  Newburger,  1153  Myrtle  Ave.,  Brooklyn,  N.  Y. 
Meetings  second  and   fourth  Wednesdays,  New  Grand  Hotel,  New  York. 

Indiana  Electric  Light  Association.  Secretary  and  treasurer,  J.  V. 
Zartman,    120   South    Meridian    St.,   Indianapolis,   Ind. 

Institute  of  Operating  Engineers.  Secretary,  L.  Houmiller,  29  West 
39th   Street,   New   York. 

Institute  of  Radio  Engineers.  Secretary,  E.  J.  Simon,  81  New  St., 
New  York.     Meeting,  first  Monday  of  each  month. 

International  Association  for  Testing  Materials.  Secretary,  H.  J. 
F.  Porter,  29  West  39th  St.,  New  York. 

International  Association  of  Municipal  Electricians.  Secretary, 
C.  R.  George,  Houston,  Tex. 

International  Combustion  Engineers'  Association.  President, 
Charles  Kratsch,  416  West  Indiana  St.,  Chicago.  Meeting,  second  Friday 
of   each    month    at    Lewis    Institute. 

International  Electrical  Congress.  Secretary,  J.  A.  Barr,  Expo- 
sition  Building,   San    Francisco,   Cal.      San   Francisco,    1915. 

International  Electrotechnical  Commission  (international  body  rep- 
resenting various  national  electrical  engineering  societies  contributing 
to  its  support).  General  secretary,  C  le  Maistre,  28  Victoria  St.,  West- 
minster, London,  S.  W.,  England. 

Iowa  Electrical  Association.  Affiliated  with  N.  E.  L.  A.  Annual 
convention,  Waterloo,  April  23-24,  1913.  Secretary.  II.  B.  Maynard. 
Waterloo,  la. 

Iowa  Street  and  Interurban  Railway  Association.  Secretary.  H.  E 
Weeks,  Davenport,  la.     Annual  meeting,  April,   1913,  Waterloo,  la. 

Jovian  Order.     Jupiter   (president),  F.   E.   Watts,   Western    Elecl 
New   York;   Mercury   (secretary),  E.   C  Bennett,   St.   Louis,  Mo. 

Kansas  Gas,  Water,  Electric  Light  and  Street  Railway  Association. 
Secretary-treasurer,   W.    II.    Fellows,    Leavenworth,   Kan. 

Louisiana  Electrical  Contractors'  Association.  Secretary,  W.  II 
Bower   Spangenberg,    625    Poydras   St.,   New   Orleans      I  secor.d 

Thursday   of   each   month. 

Maine  Electric  Association.  Secretary,  Walter  S.  Wyman,  Water- 
ville,   Maine. 

.Minnesota  Electrical  Association.  Secretary,  E.  F.  Strong,  Chaska, 
Minn.      Sixth   annual   convention,   March    15-22,    1913. 

Missouri  Electric,  Gas,  Street  Railway  and  Water  Works  Associa- 
tion. Secretary-treasurer,  P.  W.  Markham,  Brookfield,  Mo.  Next 
convention   at  Mexico,   Mo.,    1913. 

National  Arm,  Pin  and  Bracket  Association.  Secretary,  J.  B. 
Magers,    Madison,    Ind. 

National  Association  of  Electrical  Inspectors.  Secretary-treasurer, 
Wm.  L.  Smith,  Concord,  Mass. 

National  District  Heating  Association.  Secretary,  D.  L.  Gaskill, 
Greenville,  Ohio.     Annual  meeting,  Indianapolis,  Ind.,  May  27-29,  1913. 

National  Electrical  Contractors'  Association  of  the  United  States. 
Secretary,   W.    H.    Morton,   41    Martin    Building,   Utica,   N.   Y. 

National  Electric  Credit  Association.  Secretary,  Frederick  1'.  \  use, 
1343    u m  ii"    Bu  Ming,  Chicago. 

National    Electric     LlGHl  Executive    secretary,    T.    C. 

Martin,    Engineering    Societies    Building.    33    West    39th    St.,    New    York. 
Annual   meeting,   Chicago,  June,    1913. 

National  Electric  Light  Association,  Canadian  Section.  Secre- 
tary,    I.   S.   Young,  220  King  onto,  Can. 

National  Electric   Light     \    soi      ''         Commercial  Se< 
tary,    E.    L.    Call...  West    39th    St.,   New    York. 

Nai  [ONA1      El  BC1  RIC 

f,   R.    E.    Russell,  Schenectady,   N.    V 

Nat  i  -  i  . 

treasurer,    M.    H.    Hendlc,    Augusta,    Ga. 

National  Electric  Light  a  Michigan  Secth 

Herbert    Silvester,    18   Washington   Boulevard,   Detroit,    Mich. 

National    Electric    Light    Association.    Mississippi    St 
tar;       S     H      Fom        licG 
21-23. 

National  Electru 

S.  J.   Bell,  David  Cil 

National  Electric  Light     \ 
retary.   Miss   O.    A.    Bursiel,    14! 

National    Electric   Light 
tary,    N.    W.     B 
Seattle,   Wasl...   Sept.    10-12. 

National     Electric     Ligh  Hydroelectk.. 

Trans m  >cranton.   Pa. 

National    I  P  ition.     Secretary,   Ralph    Sweetland, 

14]    Mi]  meeting.  New  York.   March. 

1913. 

Independent    Telephone    Association.     Sccretary-tri 
Valentine.   Janesville,   Wis. 
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New  England  Electrical  lkedit  Association.  Secretary,  Alton  F. 
Tupper,  60  State  St.,  Boston,  Mass.  Directors  meet  first  Wednesday  of 
each   month. 

New  England  Electric  Development  Association.  Secretary,  Zenas 
W.   Carter,   53   State   St.,   Boston,  Mass. 

New  England  Street  Railway  Club.  Secretary,  John  J.  Lane,  12 
Pearl  St.,  Boston,  Mass.     Meets  last  Thursday  of  each  month. 

New  Orleans  Electrical  Contractors'  Association.  Secretary,  S.  J. 
Stewart,  312  Carondelet  St.,  New  Orleans,  La.  Meetings,  second  and 
fourth    Tuesday  of  each   month. 

New  York  Electrical  Credit  Association  (affiliated  with  the  National 
Electrical  Credit  Association).  Secretary,  Franz  Neilson,  80  Wall  St., 
New  York.     Board  of  Directors  meets  second  Thursday  of  each  month. 

New  York  Electrical  Society.  Secretary,  G.  H.  Guy,  Engineering 
Societies   Building,   33  West  39th  St.,  New  York. 

New  York  Electric  Railway  Association.  Secretary,  Charles  C. 
Dietz.  United  Traction   Co.,  Albany,  N.  Y. 

Northwfstern  Cedarmen's  Association.  Secretary,  H.  H.  McKinney. 
Minneapolis,   Minn. 

Ohio  Electric  Light  Association.  'Secretary,  D.  L.  Gaskill,  Green- 
ville, Ohio. 

Ohio  Society  of  Mechanical,  Electrical  and  Steam  Engineers.  Sec- 
retary,   Prof.    F.    E.    Sanborn,    Ohio    State    University,    Columbus,    Ohio. 


Oregon  Electrical  Contractors'  Association.  Secretary,  J.  E.  Kil- 
kenny, St.  John's,  Ore. 

Pennsylvania  Electric  Association  (State  Section  N.  E.  L.  A.). 
Secretary-treasurer,  Walter  E.  Long,   1000  Chestnut  St.,  Philadelphia,   Pa. 

Railway  Signal  Association.  Secretary,  C.  E.  Rosenberg,  Bethlehem, 
Pa. 

Society  for  the  Promotion  op  Engineering  Education.  Secretary, 
Prof.  H.  H.  Norris,  Cornell  University,  Ithaca,  N.  Y. 

Southwestern  Gas  and  Electric  Association.  Secretary,  H.  S.  Cooper, 
405  Slaughter  Building,  Dallas,  Tex.  Annual  meeting,  Galveston,  Tex., 
May  21-24. 

Vermont  Electrical  Association.  Secretary-treasurer,  A.  B.  Mars- 
den,  Manchester,  Vt. 

Western  Association  of  Electrical  Inspectors.  Secretary,  W.  S. 
Boyd,   76  West  Monroe   St.,  Chicago,   111.     Convention,   St.   Louis,   Mo. 

Western  Red  Cedar  Association.  Secretary,  R.  L.  Bayne,  Spokane, 
Wash. 

Western  Society  of  Engineers,  Electrical  Section.  Secretary,  J.  H. 
Warder,  1737  Monadnock  Block,  Chicago.  Regular  meeting,  fourth  Mon- 
day of  each  month,   except  January,  July  and   August. 

Wisconsin  Electrical  Association.  Secretary,  George  Allison,  Ste- 
phenson Building,  Milwaukee,  Wis. 


Weekly  Record  of  Electrical  Patents 


UNITED  STATES  PATENTS  ISSUED  JAN.  21,  1913. 

I  Prepared   by   Robert   Starr   Allyn,    16   Exchange   Place,   New   York.] 

1,050,780.  SYSTEM  AND  APPARATUS  FOR  RECORDING  ELEC- 
TRIC SIGNALS;  W.  W.  Alexander  and  E.  T.  Keim,  Denver,  Col. 
App.  filed  April  9,  1911.  Electromechanical  telegraphing  receiving 
instrument. 

1.050.796.  PROCESS  FOR  SEPARATING  VANADIUM  FROM 
URANIUM;  W.  F.  Bleecker,  Canonsburg.  App.  filed  May  24,  1912. 
The  vanadium   is  precipitated  by  electrolytic  action. 

1.050.797.  DISINFECTOR;  L.  Block,  New  York,  N.  Y.  App.  filed 
March   13,   1912,      Telephone  mouthpiece  guard. 

1,050,812.     INDICATOR   FOR  AUTOMOBILES;   D.  Dann,   Chicago,  111. 

App.  filed  April  27,  1912.     A  pointer  at  the  rear  to  indicate  turning. 
1,050.824.     FIRE    ALARM;    J.     E.     Goodwin,    Cumberland    Gap,    Tenn. 

App.    filed    Feb.    23,    1912.      Weight-actuated    electrical    switch-control 

mechanisms. 
1.050.827.      TIMER    FOR    ELI-XTRIC    WELDING    MACHINES;    J.    A. 

Heany,    Washington.    D.    C.      App.    hied    May    17,    1912.      Automatic 

electric    stopping   mechanism. 
1,050,830.     TROLLEY;    E.    P.    Hinchberger,    Pittsburgh,    Pa.      App.    filed 

May    4,    1912.      Yielding   extended   side   plates. 
1,050,885.      TERMINAL    FOR   ELECTRIC    WIRES;    G.    R.    Welch,    De- 
troit, Mich.     App.  filed  May  3,   1912.     Spring  wire  jaws. 
1,050.887.      STORAGE    BATTERY;    J.    D.    White,    Niagara    Falls,    N.    Y. 

App.    filed   Dec.    15,    1911.      Interlocking  flange   support  for  the  cover. 
1,050,893.      TERMINAL    FOR    BATTERY    PLATES;    T.    A.     Willard, 

Cleveland,   Ohio.      App.    filed   April    1,    1909.      Rubber-covered   binding 

post. 
1,050,908.      TROLLEY   MECHANISM;   L.   R.    Barker  and  E.   C.   Diterich. 

Riverton,    Kan.       App.    filed    Aug.     19,     1912.       Short-pole    support    for 

cranes,  etc. 
1,050.912.       ELECTRIC     RESISTANCE;     F.     Boiling,     Frankfort-on-the- 

Main,   Germany.      App.    filed   June    20,    1912       Sheet-metal   clamps   for 

thin  sheets. 
1,050,939.     AUTOMATIC  SINGLE-POLE  ELECTRIC  SWITCH;  W.  E. 

Gorton,    St.    Joseph,    Mo.      App.    filed    May    16,    1912.      Pneumatically 

controlled  switch  for  pumping  system. 
1,050,960.       ELECTRICAL     RECIPROCATING     MECHANISM;     J.     C. 

Lincoln,     Cleveland,     Ohio.       App.     filed     Aug.     12,     1904.       Sectional 

solenoid. 
1,050.978.     PROCESS  OF  MANUFACTURING  CYANIDE  OF  HYDRO- 
GEN;   I.    Moscicki   and   C.    Jablczynski,    Freiburg,   Switzerland.      App. 

filed    July     7,     1910.       Electrochemical     process.       (For     machine     see 

patents  Nos.   930,213  and  933,094.) 
1,051,009.     TROLLEY   HARP;   G.   W.   Rickard  and  E.   C.   De  Voe,  Day- 
ton,  Ohio.      App.    filed  March   22,   1912.      Cushioned   support. 

1.051.035.  METHOD  OF  MAKING  TRANSPARENT  QUARTZ  GLASS; 
A.  Voelker,  Beuel,  Germany.  App.  filed  Feb.  18,  1911.  A  tube  is 
formed,   remelted  and  drawn  and  again   melted. 

1.051.036.  ELECTRIC  RESISTANCE  MELTING  FURNACE;  A.  Voel- 
ker, Beuel,  Germany.  App.  filed  Feb.  18,  1911.  Details  of  quartz 
furnace. 

1,051,056.  LEVITATING  APPARATUS  FOR  CONVEYING  AMMU- 
NITION, ETC.;  E.  Bachelet,  Mount  Vernon,  N.  Y.  App.  filed  Feb. 
15,    1912.      Electromagnetically    suspending    and    moving    projectiles. 

1,051,060.  APPARATUS  FOR  ELECTROLYZING  LIQUIDS;  E.  Balke, 
Charlottenburg,  Germany.  App.  tiled  Sept.  24,  1912.  Electrode 
spacers  for  making  chloride  of  lime. 

1,051,065.  ELECTRIC  SMELTING;  G.  H.  Benjamin,  New  York,  N.  Y. 
App.  filed  Nov.  6,  1911.  A  charge  containing  iron  and  nitrogen  is 
submitted   to   electric   current   and    the  action    of   magnesia. 

1,051,091.  ELECTRIC-RAILWAY  SAFETY  DEVICE;  E.  J.  Dunne, 
City,  N.  J.  App.  filed  July  3,  1912.  Danger  signal  is  raised 
when  the  track  is  open. 

1,051,098.  ALTERNATING-CURRENT  RHEOSTAT  FOR  POLY- 
PHASE CIRCUITS;  W.  H.  Gaulke,  Milwaukee,  Wis.  App.  filed 
Ian.    3,    1911.      For    controlling   synchronous   induction    motor. 


1,051,109.  TELEPHONE  SYSTEM;  E.  R.  Hobbs,  Buhl,  Idaho.  App. 
filed  Nov.  28,  1908.  Central-station,  common-battery,  two-wire,  mul- 
tiple-circuit system. 

1,051,113.  TELEPHONE;  P.  L.  Jensen  and  E.  S.  Pridham,  Napa,  Cal. 
App.  filed  April  22,  1912.  Parts  of  the  conductor  are  subjected  to  a 
magnetic  field. 

1,051,118.  TELEGRAPHIC  RECORDING  INSTRUMENT;  E.  T.  Keim 
and  W.  W.  Alexander  (deceased),  Denver,  Col.  App.  filed  July  29, 
1911.      The  electrically   actuated  impression  member  is  movable. 

1.051,120.  PROCESS  OF  AND  FURNACE  FOR  SECURING  PROD- 
UCTS FORMED  IN  GASES  AT  HIGH  TEMPERATURES;  C.  F. 
R.  von  Koch,  Stockholm,  Sweden.  App.  filed  Oct.  25,  1911.  The 
products   are  cooled   by  expansion. 

1,051,131.  APPARATUS  FOR  THE  ENDOTHERMIC  REACTION  OF 
GASES;  W.  S.  Lee,  Charlotte,  N.  C.  App.  filed  March  4,  1911. 
Fixation  of  nitrogen  between  two  continuously  moving  surfaces. 

1,051,133.  FIRE  AND  BURGLAR  ALARM;  C.  Liaci,  New  Haven, 
Conn.  App.  filed  Sept.  11,  1911.  Central  electric-alarm  device  me- 
chanically  connected  to  the  protected   point. 

1.051.147.  STORAGE-BATTERY  PLATE;  W.  M.  McDougall,  East 
Orange,  N.  J.  App.  filed  July  30,  1910.  Protecting  and  reinforcing 
frame. 

1.051.148.  SELECTIVE  SIGNALING  SYSTEM;  T.  McFell,  Chicago, 
111.      App.    filed  July   6,    1909.      Party-line   common-battery  telephone. 

1,051,156.  ORGAN  TUNER'S  KEYBOARD  PLAYER;  M.  J.  Olson, 
Ishpeming,  Mich.  App.  filed  Nov.  12,  1910.  For  operating  keys 
from  a  distance. 

1,051.182.  FEED-WATER  PURIFIER;  F.  E.  Ackerman,  Pittsburgh,  Pa. 
App.  filed  May   18,   1911.     Boiler-feed  water  is  electrolyzed. 

1,051,194.  PROCESS  OF  EFFECTING  REDUCTION  AND  PRODUC- 
ING FERKOSII.ICON;  E.  A.  Byrnes,  Washington,  D.  C.  App. 
filed   June    26,    1907.      Vertical   molten    resistor   column. 

1,051,219.  PUSH-BUTTON  ELECTRIC  SWITCH;  H.  E.  Grabau.  New 
York,  N.  Y.     App.  filed  Feb.  23,   1911.      Single  button  with   rocker. 

1,051,228.  ELAPSED-TIME  ELECTRIC  SIGNAL;  F.  C.  Hirdler,  Okla- 
homa,   Okla.      App.   filed  Oct.    18,    1910.      Telephone-call  apparatus. 

1,051.238.  ELECTRICAL  REGULATING  APPARATUS;  C.  Lamboeuf. 
Belfort,  France.  App.  filed  Jan.  13,  1911.  Starting  generator  of 
reversible  rolling-mill   motors. 

1,051.259.  DYNAMO-ELECTRIC  MACHINE:  W.  H.  Powell  and  R.  B. 
Williamson,  Milwaukee,  Wis.  App.  filed  Nov.  21,  1910.  Ventilation 
of  rotors. 

1.051.261.  ELECTRIC-STORAGE-BATTERY  PLATE;  A.  Ricks,  Gross 
Lichterfelde-Ost,  Germany.  App.  filed  April  30,  1912.  Lead  oxide, 
lead  and  albuminous  substance  and  a  sulphuric  acid  and  phenol 
hardening  agent. 

1.051.262.  RAILWAY  SIGNALING  SYSTEM:  A.  Rioux,  Nashua,  N.  H. 
App.   filed   Feb.    1,   1910.     Requires  a  trolley  wire  or  rail. 

1.051.263.  RAILWAY  SIGNALING  SYSTEM;  A.  Rioux,  Nashua, 
N.  H.  App.  filed  Feb.  1,  1910.  Automatic  signal  when  the  trolley 
pole  is  dislocated. 

1.051.264.  RAILWAY  SIGNALING  SYSTEM;  A.  Rioux.  Nashua,  N.  H. 
App.  filed  July  29,  1910.  An  alarm  in  the  cab  in  case  of  a  broken 
rail. 

1.051.270.  SELECTIVE  SIGNALING  SYSTEM;  H.  O.  Rugh,  Sandwich, 
111.  App.  filed  Feb.  15,  1910.  Central  telephone  station  calling  sys- 
tem. 

1.051.271.  SIGNALING  SYSTEM;  H.  O.  Rugh,  Sandwich,  111.  App. 
filed  Nov.  25,  1910.  Selective  telephone  signal  receiving  and  sending 
devices. 

1,051,303.  PROCESS  OF  PRODUCING  NITROGEN  COMPOUNDS; 
C.  E.  Acker,  New  York,  N.  Y.  App.  filed  March  23,  1909.  Produc- 
ing sodium  cyanide  by  reacting  with  nitrogen  and  carbon  reagents 
on  an  alloy  of  lead  sodium  and  varium. 

1,051,349.  ELECTROTHERAPEUTICS  APPARATUS;  A.  W.  Neitro, 
Seattle,  Wash.     App.  filed  July   11,    1910.     Electric  light  bath  cabinet. 

1,051,373.  INDUCTION  GENERATOR  FOR  IGNITION  PURPOSES; 
.1.  L.  Milton,  Chicago,  111.  App.  filed  June  17,  1907.  The  inductor 
may   lie   accommodated   to   a    reversible   motor. 
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Patent  It  has  been  announced  in  Washington 

Legislation  that  efforts  to  secure  patent  legislation 

during  the  present  session  of  Congress 
will  be  dropped.  The  time  is  too  short  and  the  subject  too 
intricate  for  thorough  consideration  until  next  winter. 
Other  matters  are  engrossing  Congress  at  present,  and  it 
is  not  likely  that  the  extra  session  will  provide  suitable  occa- 
sion to  go  into  the  matter  properly.  What  could  be  done,  and 
what  ought  to  be  done  now  to  avoid  further  delay,  is  to 
appoint  a  competent  non-partisan  commission  to  conduct  a 
thorough  investigation  and  report  a  year  hence.  This 
program,  which  we  have  long  urged,  can  easily  be  launched 
in  the  time  remaining  before  the  close  of  the  session. 


Co-operative  The  decision  handed  down  last  Monday 

Manufacturing  by   the    Supreme    Court    in   the   United 

Shoe  Machinery  case,  it  should  be  ob- 
served, covers  very  limited  ground  and  does  not  bear  at 
all  upon  the  patent  situation  or  the  legality  of  the  famous 
shoe-machinery  leases.  These  leases  were  made  after  the 
consolidation  of  manufacturers  took  place  in  1899,  while 
the  Supreme  Court  reviewed  only  the  question,  which  came 
up  to  it  on  a  writ  of  error  from  the  Massachusetts  District 
Court,  whether  two  counts  in  the  indictment  charging  the 
1899  merger  as  unlawful  ought  to  stand.  The  lower  court 
threw  out  these  two  counts  and  is  now  sustained  by  the 
final  authority,  on  the  general  ground  that  when  two  or 
more  manufacturers  who  turn  out  different  component 
carts  of  a  fabricated  product  join  together  as  one  concern 
for  the  purpose  mainly  of  economy  there  is  no  illegal  re- 
straint of  trade  involved.  The  propriety  of  the  subse- 
quent leases  and  the  lawfulness  of  subsequent  acts  of  the 
Shoe  Machinery  company,  in  the  light  of  the  Sherman  act 
ami  the  patent  laws,  were  not  under  review  in  the  present 
instance. 


New  York  State  The    Conservation    Commission   of   the 

Hydroelectric  State  of  New  York  is  evidently  deter- 

scneme  mined  to  push  legislation  for  a  compre- 

hensive scheme  of  hydroelectric  development  and  high- 
tension  transmission  under  state  ownership  and  manage- 
ment. Inspiration  for  such  a  movement  is  found  in  the 
system  of  the  Hydro-Electric  Power  Commission  of  On 
tario,  the  Niagara  division  of  which  has  been  in  success 
ful  operation  for  over  a  year.  However,  the  New  York 
scheme,  which  was  outlined  in  these  pages  on  Jan.  4.  is 
open  to  legitimate  engineering  and  commercial  attack  from 
all  sides,  for  instance,  it  is  proposed  to  transmit  hydro- 
electric energy  to  New  York  City,  and  the  nearest  electrical 
development  from  which  the  energy  can  be  derived  is  ap- 


proximately 170  miles  from  the  city.  Even  granting  that 
the  commission  will  have  enough  energy  to  make  an  im- 
pression on  the  New  York  market,  no  center  like  New  York 
in  the  present  state  of  the  art  can  afford  to  depend  exclu- 
sively on  hydroelectric  energy  transmitted  that  distance. 
To-day  the  city  of  Buffalo  is  served  over  eight  independent 
lines  from  Niagara  Falls,  25  miles  away,  and  notwith- 
standing the  fact  that  these  lines  can  be  switched  together 
in  any  way,  the  transmission  company  is  unable  to  give 
absolutely  continuous  service.  Moreover,  it  will  be  neces- 
sary for  any  municipality  desiring  to  contract  for  state 
hydroelectrical  energy  to  obtain  a  certificate  of  convenience 
and  necessity  from  one  of  the  public  service  commissions 
of  the  State.  Where  utilities  already  in  existence  are 
rendering  efficient  and  reasonable  service  it  is  doubtful  if  a 
commission  will  permit  competitive  conditions;  but  should 
even  this  obstacle  be  overcome,  the  municipality  will  still  be 
confronted  with  the  problem  of  disposing  of  its  bonds. 


The  Distribution  An  abstract  of  an  important  paper  read 

of  Producer  Gas  K„f„,„  ti,     t>   •»■  1     t  .   „ 

before  the  British  Institution  of  Civil 

Engineers  recently  describing  a  pro- 
ducer-gas plant  unique  in  the  history  of  the  art  in  that 
it  is  designed  for  a  general  distribution  of  gas  for  power 
purposes  alone  is  given  in  the  Digest  in  this  issue. 
The  gas  producer  is  an  old  acquaintance.  Many  plants 
have  been  installed  for  general  power  purposes  or  for 
purposes  of  electrical  supply  and  fairly  satisfactory  results 
have  been  obtained.  The  present  system  bears  the  same 
relation  to  these  casual  producers  that  the  great  electric 
central  station  does  to  the  isolated  plant.  The  particular 
gas  concern  which  is  now  under  consideration  is  the 
South  Staffordshire  Mond  Gas  Company,  utilizing  ei<;ht 
20-ton  producers,  seven  of  which  are  kept  in  regular  use. 
Mo  arrangement  is  made  for  storage,  the  speed  of  the 
blowers  on  the  producers  being  modified  to  keep  pace  with 
the  demand  for  gas,  which  passes  from  the  producers 
through  cooling  and  purifying  apparatus  and  thence  to 
-team-driven  gas  compressors  delivering  tin-  ga 
pressure,  about  5  lb.  per  sq.  in.,  to  the  distributing  n 
The  thermal  value  of  the  fuel  gas  produced 
little  over  150  heat  units  per  cu.  ft.,  and  the  output  at 
peak  of  the  load  reaches  the  rate  of  1,000.000  cu.  ft.  per 
hour.  The  area  covered  in  the  operation  of  the  plant  is 
i-',?  sq.  miles  and  about  30  miles  of  mains  are  in  regular  use. 
Most  of  them  are  of  steel  in  diameter  from  36  in.  down. 
The  distribution  of  gas  at  high  pressure  for  power  and 
heating  purposes  is  a  thing  long  ago  proposed  and  tried  on 
a   small  il   in  view  of  the  present  work  projects  of 

this  kind  from  now  on  must  be  taken  as  serious  enterprises. 
Ilu     South    Staffordshire    Company    is    selling    gas    at    an 
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average  price  of  3.5  cents  per  1000  cu.  ft.  and  is  said  to 
be  making  money  at  that  price.  The  output  is  used  for 
production  of  power  in  gas  engines  and  for  various  forms 
of  heating,  new  uses  being  continually  found  for  the 
product.  Although  as  stated  no  storage  is  used  in  the 
system,  yet  a  storage  equipment  could  easily  be  added  and 
it  might  in  the  long  run  prove  advantageous  in  steadying 
the  supply.  Gas  of  the  kind  here  distributed  is  equivalent 
in  cost  to  the  ordinary  thermal  value  of  lighting  gas  sold 
at  about  14  cents  per  1000  cu.  ft.  Reduced  to  an  output 
basis  this  amounts  to  about  l/z  cent  per  hp-hr.  when  the 
gas  is  utilized  in  large  engines  running  at  fairly  steady 
load. 

It  would  be  exceedingly  interesting  for  someone  to  work 
out  the  application  of  such  a  system  in  connection  with 
electrical  distribution.  It  is  hardly  to  be  supposed  that 
the  small  gas  engine,  even  with  cheap  gas.  can  make  much 
headway  against  the  electric  motor  with  fairly  cheap  en- 
ergy supply,  the  engine  losing  in  convenience  more  than  it 
gains  in  economy.  However,  in  cases  where  a  large  elec- 
trical distribution  system  is  under  way  it  is  by  no  means 
impossible  that  fuel  gas  distributed  at  high  pressure  and 
utilized  in  large  directly  driven  units  for  the  operation  of 
auxiliary  stations  might  not  prove  economical  and  ex- 
tremely convenient.  Gas  engines  have  been  frequently 
suggested  and  tried  as  auxiliaries  for  hydroelectric  installa- 
tions, and  where  water-power  is  used  to  furnish  part  of 
the  output  of  a  central  station,  the  possibility  of  locating 
gas  auxiliaries  at  strategic  points  and  supplying  them  with 
fuel  from  a  single  gas  generating  station  is  one  well  worth 
considering.  Likewise  in  railway  work  where  it  is  desired 
to  use  direct  current  on  the  motors  the  possibility  of  high- 
pressure  gas  distribution  to  feeding  stations  along  the  line 
as  a  substitute  for  overhead  electrical  transmission  is  cer- 
tainly worth  investigation.  All  electrical  questions  aside, 
so  far  as  generation  is  concerned,  the  possibilities  of  a 
very  cheap  fuel  gas  supply  for  mere  heating  are  worth 
serious  consideration.  Without  attempting  to  forecast  the 
future,  since  prophecy  after  the  fact  is  the  only  safe  kind, 
it  does  seem  that  the  future  city  should  be  freed  from  the 
present  smoke  nuisance.  And  the  distribution  of  fuel  gas 
on  a  very  large  scale  is  the  readiest  means  to  this  highly 
desirable  end.  Between  fuel  gas  and  electric  service  the 
city  of  half  a  century  hence  should  be  completely  free  from 
every  sign  of  smoke,  as  free  as  some  of  the  cities  of  the 
Middle  West  were  during  the  best  days  of  the  natural-gas 
industry.  Let  the  cheap  fuel-gas  supply  come,  for  in  the 
long  run  it  will  help  a  good  deal  more  than  harm  the  busi- 
ness of  furnishing  electrical  energy. 


Graphical  Representation  of  Light  Distribution 

It  frequently  happens  that  in  the  course  of  evolution  of 
some  branch  of  exact  science  the  later  developments  are 
out  of  sympathy  with  the  earlier  developments.  This  has 
happened,  for  example,  in  a  number  of  branches  of  mathe- 
matics. Thus,  the  ordinary  theory  of  modern  arithmetic 
includes  negative  numbers,  as  well  as  positive  numbers. 
Yet  in  the  history  of  arithmetical  development,  according 
to  Sir  Robert  Ball,  the  minus  sign  is  not  found  until' the 
fifteenth  century;  so  that,  although  the  process  of  subtrac- 


tion was  known  much  earlier  than  this,  the  notion  of  nega- 
tive numbers  came  into  existence  later  than  this.  The  old 
arithmetic  was  not  wrong;  it  was  merely  undeveloped. 
The  new  arithmetic  includes  and  extends  the  old,  the  exten- 
sions having  taken  place  dissymetrically  and  in  unexpected 
directions. 

When  the  science  of  illumination  entered  its  quantitative 
stage  of  evolution,  it  started  with  a  point  source  of  light. 
Photometry  began  business  with  candles,  which  had  to  be 
fitted  in  to  the  scheme  of  point  sources  by  a  doctrine  of 
equivalents.  At  a  later  stage  the  concept  of  luminous  flux, 
with  its  unit  the  lumen,  modified  the  entire  theory.  It 
came  to  be  realized  that  luminous  flux  was  a  more  natural 
and  fundamental  concept  than  candle-power,  or  luminous 
intensity.  In  the  modern  theory  candle-power  is  no  longer 
the  primordial  concept.  It  is  the  ratio  of  flux  to  the  solid 
angle  through  which  that  flux  is  emitted.  Nevertheless,  the 
art  and  literature  of  the  subject  are  so  inextricably  tied  up 
with,  candles  and  candle-power  that  there  is  no  immediate 
hope  of  changing  the  existing  order  of  photometric  things. 
The  fundamental  unit  should  be  the  lumen,  and  the  in- 
tensity of  a  source  should  be  stated  in  terms  of  the  lumen, 
but  law,  custom  and  literature  stand  in  the  way. 

In  the  article  on  page  297  Mr.  R.  F.  Pierce  attacks  the 
term  candle-power  and  seeks  to  substitute  luminous  flux 
in  its  place.  The  same  numeric  4  ■k  intrudes  into  this  pro- 
posal as  in  electromagnetic  units.  We  think,  however, 
that  the  consensus  of  qualified  opinion  will  sympathize 
with  him  as  to  the  desirability  of  the  scientific  order 
he  advocates.  On  the  other  hand,  it  is  very  doubtful 
whether  such  a  change  is  feasible  at  the  present  time.  The 
article  points  out  the  misconceptions  that  a  zonal-candle- 
power  diagram  may  produce  in  untrained  minds.  Two 
ingenious  polar  diagrams  are  offered,  by  way  of  substitu- 
tion— namely,  one  a  polar  diagram  so  drawn  that  its  area 
over  any  angular  distance  measures  the  flux  emitted  by 
the  source  within  the  corresponding  spherical  angular  zone, 
and  the  other  a  polar  diagram  such  that  the  radius  vector 
at  any  angle  measures  the  integral  of  the  area,  on  the  first 
diagram,  up  to  that  angle.  The  first  diagram  is  therefore 
designed  to  indicate  the  flux  zonal  distribution,  as  dis- 
tinguished from  the  usual  candle-power  zonal  distribution, 
while  the  second  gives  the  total  flux  distribution  from 
zenith   to  nadir. 

The  utility  of  the  two  new  diagrams  cannot  be  denied — 
but  the  exclusion  of  the  regular  zonal  candle-power  diagram 
is  undesirable.  In  many  practical  cases  the  candle-power 
distribution  curve  is  just  what  the  engineer  needs.  The 
fact  is  that  three  quantities  are  ordinarily  required  in  the 
graphical  display  of  the  photometric  properties  of  any 
lamp,  namely,  (1)  the  usual  zonal  candle-power  polar  curve; 
(2)  the  flux  distribution,  zone  by  zone,  and  (3)  the  total 
flux  between  any  assigned  zonal  limits,  including  the  total 
flux  emitted  between  zenith  and  nadir.  According  to  the 
plan  of  Mr.  Pierce  one  curve  would  be  needed  for  each 
of  these  presentations,  or  three  curves  in  all,  because  items 
(2)  and  (3)  call  for  separate  curves  or  halves  of  the  sheet. 
Either  the  Rousseau  diagram  or  the  Kennelly  diagram, 
appended  to  a  polar  candle-power  diagram,  presents  items 
(2)   and   (3)   conjointly;  so  that  with  either  of  those  dia- 


February  8,  1913 


ELECTRICAL     WORLD 


279 


grams  all  three  items  can  be  given  on  the  same  sheet,  one- 
half  being  assigned  to  the  candle-power  distribution  curve 
and  the  other  half  to  the  flux.  The  chief  value  of  the 
Pierce  method  resides  in  the  enforced  use  of  the  lumen 
per  unit  area  for  illumination  rather  than  some  expression 
involving  the  conception  of  point  light  source.  To  the 
extent  that  it  encourages  the  substitution  of  the  term  lumen 
per  square  foot  for  foot-candle,  the  method  should  be 
welcomed    by    illuminating   engineers. 


A  Daring  Scandinavian  Transmission  Project 

In  this  issue  are  given  some  details  of  a  bold  and  inter- 
esting project  for  long-distance  international  transmission 
of  energy  from  Trollhattan,  Sweden,  to  Copenhagen.  The 
great  Trollhattan  plant,  described  in  our  columns  Jan.  11, 
1913,  is  itself  a  notable  example  of  enterprise  in  the  devel- 
opment of  a  great  national  resource.  That  some  of  the 
energy  should  be  transmitted  a  distance  of  200  miles  is 
in  itself  nowise  remarkable,  but  that  the  transmission  line 
should  extend  far  to  the  southward  and  under  the  strait 
into  the  ancient  capital  of  Denmark  lends  something  of 
startling  novelty  even  to  a  project  involving  no  sensational 
distance.  Still  more  remarkable,  from  the  standpoint  of 
American  conservatism,  is  the  report  of  the  engineers  to 
whom  the  investigation  of  the  project  was  intrusted  by  the 
Swedish  government.  After  deliberate  investigation  of  all 
the  circumstances  and  the  probable  costs  of  carrying  out 
the  generation  and  transmission  of  some  20,000  kw  to 
Copenhagen,  the  engineering  commission  found  in  favor 
of  the  Thury  direct-current  system  as  against  the  ordinary 
three-phase  system.  It  is  especially  worthy  of  note  also 
that  the  decision  was  not  only  in  favor  of  direct  current 
but  also  of  the  transmission  thereof  with  a  ground  return. 

We  have  had  occasion  several  times  to  comment  on  the 
Thury  system  and  also  on  that  remarkable  set  of  experi- 
ments which  was  tried  to  determine  the  efficacy  of  ground 
return,  looking  forward  to  just  such  a  case  as  the  one  that 
has  arisen  now.  We  have  consistently  taken  the  attitude 
that  while  direct-current  transmission  has  never  appealed 
to  American  engineers,  it  is  nevertheless  neither  dead  nor 
sleeping,  but  very  much  alive,  and  the  present  situation 
well  bears  out  this  judgment.  It  >s  perfectly  well  under- 
stood that  direct-current  high-voltage  transmission  by  con- 
stant current  is  a  method  of  special  rather  than  general 
applicability,  and  consequently  it  is  not  surprising  to  find 
that  the  conditions  in  the  case  here  under  discussion  wen 
somewhat  exceptional,  in  a  way  that  gave  a  fair  chance 
for  the  employment  of  direct  current. 

The  comparison  was  made  on  the  basis  of  transmitting 
about  20,000  kw  at  fairly  steady  load  into  Copenhagen,  and 
the  comparison  of  costs  was  made  between  three-phase 
transmission  of  the  usual  sort  at  100,000  volts  and  the 
Thury  system  at  90,000  volts.  The  advantage  of  the  latin- 
lies  in  the  relative  simplicity  of  the  insulation  problem,  a 
thing  which  comes  into  play  only  at  the  extremely  high 
voltages  necessary  for  the  economical  transport  of  energy 
over  very  long  distances.  A  large  and  steady  load  is  also 
a  favoring  condition  of  no  small  importance.  The  matter 
of  insulation,  however,  proved  the  determining  factor  in  the 


case,  and  its  importance  was  emphasized  by  the  situation 
which  arises  near  the  receiving  end  of  the  line.  The  Strait 
of  Oresund  lies  between  Helsingborg,  the  southern  terminus 
of  the  proposed  land  line,  and  the  island  of  Zealand,  on 
which  Copenhagen  is  situated.  To  cross  this  strait,  nearly 
3J-2  miles  wide,  by  cables  carrying  alternating  current  at 
100,000  volts  was  adjudged  an  utterly  impracticable  propo- 
sition. It  therefore  became  necessary  to  plan  for  a  re- 
ducing station  at  Helsingborg,  bringing  the  pressure  down 
to  20,000  volts  for  transmission  under  the  strait,  beyond 
which  it  could  either  continue  the  relatively  short  distance 
to  Copenhagen  at  20,000  volts,  or  the  electromotive  force 
could  be  stepped  up  again  if  desirable.  On  the  other  hand, 
submarine  cable  can  actually  be  obtained  for  90,000  volts 
direct  current,  according  to  the  report  of  the  Swedish  engi- 
neers, and  consequently  the  energy  could  be  carried 
through  to  Copenhagen  without  any  reduction  in  voltage 
on  account  of  the  submarine  work.  This  matter  alone  put 
the  alternating-current  project  at  a  serious  disadvantage, 
rendered  even  more  formidable  by  the  facility  with  which 
a  grounded  line  can  be  used  in  operating  at  constant  cur- 
rent. When  the  project  was  worked  out  in  its  details  the 
alternating-current  plan  had  little  to  recommend  it  save 
its  orthodoxy,  and  orthodoxy  does  not  necessarily  help  to 
pay  dividends. 

The  comparison  between  the  various  items  of  expense  in 
the  two  plans  is  a  very  instructive  one.  In  the  generating 
station  the  three-phase  equipment  had  the  advantage  in 
first  cost,  as  might  have  been  expected,  to  the  extent  of 
nearly  30  per  cent,  owing  to  the  necessity  of  using  more 
units  and  more  expensive  units  with  the  direct-current 
scheme.  Two  three-phase  units  were  sufficient  for  the 
alternating-current  plan,  while  the  Thury  system  required 
twenty  generators  in  four  groups,  each  coupled  to  a  5000-hp 
turbine.  In  the  line  structure  the  tables  are  completely 
turned,  the  cost  of  the  direct-current  line  being  only  about 
half  that  of  the  alternating-current  line,  not  even  taking 
into  the  account  the  difference  in  the  cost  of  the  cables 
and  the  presence  of  at  least  one  extra  transformer  station 
in  the  alternating-current  project.  The  cables  for  the 
three-phase  transmission  cost  two  and  one-half  times  as 
much  as  did  the  direct  current.  The  grand  total  for  the 
alternating-current  project  reached  $1,593,000,  as  against 
$1,202,000  for  the  direct-current  project  advised.  When 
everything  was  footed  up  for  the  rival  projects  the  esti 
mated  annual  expense  for  the  direct-current  transmission 
was  $6.75  per  kw,  as  against  $12.43  P«r  kw  for  the  three- 
phase  project,  to  say  nothing  of  the  fact  that  the  multiple 
transformations  necessary  with  the  latter  would  cause  it  to 
Operate  at  a  lower  efficiency,  thus  yielding  a  materially 
.small  amount  of  power  for  the  final  distribution.  All  this 
is  striking  evidence  of  the  great  usefulness  of  direct-current 
transmission  under  conditions  which  are  favorable  ti 
economical  use.  No  engineer  would  take  the  ground  that 
such  conditions  always  exist,  even  in  that  region  of  ex- 
tremely high  1  which  direct  current  is  known  to 
have  marked  advantages  as  regards  insulation.  Beyond 
any  doubt,  however,  high-voltage  transmission  at  constant 
current  is  very  far  from  being  a  dead  issue,  and  it  is  not  at 
all  out  of  competition  when  high-voltage  projects  are  to  be 
considered. 
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Activities  and  Events  in  the  Electrical  Field — 
Reports  of  Meetings — Commission  Findings,  Etc. 


Transpacific  Wireless  Stations 

The  Marconi  Wireless  Telegraph  Company  has  placed 
contracts  with  the  J.  G.  White  Engineering  Corporation, 
New  York,  for  the  erection  of  eight  wireless  telegraph 
stations,  two  pairs  for  Atlantic  service  and  two  pairs  for 
Pacific  service.  Receiving  and  sending  stations  30  miles 
apart  will  be  constructed  at  Oahu,  in  the  Sandwich  Islands; 
Tamales  Bay  and  Bolinas,  Cal.;  near  Belmar,  N.  J.,  and  in 
eastern  Massachusetts  at  a  point  not  yet  definitely  selected. 
These  stations  will  be  part  of  a  globe-girdling  system  which 
will  continue  to  the  East  by  way  of  Japan  and  thence  ulti- 
mately to  India.  Twelve  towers  ranging  in  height  from 
400  ft.  to  450  ft.  will  be  spread  out  over  a  semicircle  cover- 
ing a  square  mile  at  each  station,  and  it  is  estimated  that  the 
range  of  each  station  will  be  from  4000  to  6000  miles. 


from  6  to  13  miles.  These  municipalities  will  have  to  build 
their  own  distribution  systems,  the  State  bringing  its  trans- 
mission lines  only  to  the  city  limits. 


Convention  of  Electric  Vehicle  Association  to  Be 
Held  in  Chicago 

It  is  considered  very  probable  that  the  next  annual  con- 
vention of  the  Electric  Vehicle  Association  of  America  will 
be  held  in  Chicago  some  time  in  October  or  November. 
Although  definite  arrangements  have  not  yet  been  con- 
cluded, the  advantages  of  Chicago  as  the  next  convention 
city  have  been  so  well  and  convincingly  presented  that  the 
officers  of  the  Electric  Vehicle  Association  of  America  are 
strongly  inclined  to  accept  the  proposition,  seeing  that  the 
two  previous  conventions  were  held  in  New  York  and 
Boston  respectively. 

Movement  for  State  Hydroelectric  System  in  New 
York 

Bills  were  introduced  this  week  in  the  New  York  State 
Legislature  authorizing  the  Conservation  Commission  to 
embark  on  a  system  of  development  and  distribution  of 
electricity  from  stored  water  along  the  line  of  the  work 
of  the  Hydro-Electric  Power  Commission  of  Ontario.  The 
bill  will  create  a  hydroelectric  bureau  in  the  commission, 
authorized  to  develop  and  distribute  electrical  energy  at 
cost  to  municipalities.  The  commission  is  to  have  power 
of  condemnation  and  may  build  storage  dams,  power  plants 
and  transmission  lines.  For  this  purpose  the  State  is  di- 
vided into  development  districts,  and  the  bills  create  the 
first,  or  capital,  district  around  Albany,  to  be  served  by  the 
power  company  from  the  Crescent  and  Visscher's  I  Vn\ 
dam  of  the  Barge  Canal.  It  is  provided  that  the  initial 
cost,  which  it  is  estimated  will  not  be  more  than  $650,000 
on  plants  to  develop  12,000  hp,  shall  be  paid  by  the  State, 
and  the  cost  of  the  energy  developed  to  consumers  shall 
be  enough  to  pay  the  interest  on  this  money  and  the  upkeep 
of  the  plants  and  transmission  lines  and  to  wipe  out  the 
initial  expense  in  fifty  years.  A  system  capable  of  develop- 
ing and  transmitting  12,000  hp  will  be  first  built,  and  this 
will  later  be  enlarged  to  handle  35,000  hp.  It  is  estimated 
that  this  development  can  be  undertaken  and  an  auxiliary 
steam  plant  installed  to  keep  the  output  of  electricity  up 
to  that  standard,  even  in  low-water  periods,  for  about 
$1,500,000.  The  municipalities  which  it  is  expected  will  bf 
served  from  the  stations  are   located   at  distances  ranging 


Supreme  Court  Decision  on  Co-operative 
Manufacturing 

On  Feb.  3  the  United  States  Supreme  Court  handed 
down  a  decision  in  the  United  Shoe  Machinery  case  which 
has  an  important  bearing  on  the  interpretation  of  the  Sher- 
man law.  The  case  came  up  on  a  writ  of  error  to  deter- 
mine whether  two.  counts  in  the  indictment  as  construed 
by  the  District  Court  should  stand.  The  District  Court  in 
Massachusetts  threw  out  these  two  counts,  and  this  action 
the  Supreme  Court  upheld. 

Up  to  Feb.  7,  1899,  three  separate  concerns  made  most 
of  the  shoe  machinery  in  use,  but  on  that  date  they  com- 
bined. These  concerns,  however,  did  not  make  the  same 
kind  of  machinery,  but  each  one  made  machines  for  doing 
some  particular  part  of  the  work.  Since  the  date  of  con- 
solidation they  have  ceased  to  sell  their  machines,  but  in- 
stead lease  them  under  the  patent  rights  and  require  the 
lessees  to  use  no  other  machines  but  theirs. 

The  District  Court  construed  the  indictment  of  the  merger 
company — the  United  Shoe  Machinery  Company — as  con- 
fined to  the  combination  of  Feb.  7,  without  regard  to  the 
subsequent  leases  or  acts  of  the  company.  Thus  the  ques- 
tion reviewed  by  the  Supreme  Court  was  very  limited.  The 
act  of  combining  companies  which  contributed  the  separate 
parts  going  to  make  a  finished  product  was  held  to  be  en- 
tirely proper.  In  other  words,  it  is  not  so  much  the  size 
of  the  combination  as  its  purpose  or  intent  that  constitutes 
an  infringement  of  the  law.    The  court  said,  in  part: 

"The  disintegration  aimed  at  by  the  statute  does  not  ex- 
tend to  reducing  all  manufacturers  to  isolated  communities 
of  the  lowest  degree.  It  is  as  lawful  for  one  corporation 
to  make  every  part  of  a  steam  engine  and  put  the  machine 
together  as  it  would  be  for  one  to  make  the  boilers  and 
another  to  make  the  wheels.  Until  the  intent  is  nearer 
accomplishment  than  it  is  by  such  juxtaposition  alone,  no 
intent  could  raise  the  conduct  to  the  dignity  of  an  attempt." 

The  subsequent  leases  and  the  so-called  "tying  clauses," 
which  are  alleged  to  be  legal  under  the  patent  laws,  were 
not  at  issue  in  the  present  case.  Judgment  of  the  lower 
court  was  affirmed. 


Preparations  for  Chicago  N.  E.  L.  A.  Convention 

As  a  very  large  attendance  is  expected  at  the  annual  con- 
vention of  the  National  Electric  Light  Association  to  be 
held  at  the  Medinah  Temple,  Chicago,  during  the  first  week 
in  June,  the  preparations  for  this  event  are  already  well 
under  way.  It  will  not  be  surprising  if  the  registration  at 
Chicago  reaches  7000  or  more.  A  considerable  proportion 
of  this  number  will  consist  of  members  and  visitors  from 
Chicago  and  vicinity,  and  it  is  not  unlikely  that  an  arrange- 
ment will  be  made  whereby  the  registration  of  the  conven- 
tion attendants  representing  the  Commonwealth  Edison 
Company  will  be  made  separately  from  the  registration  of 
the  out-of-town  delegates.  This  arrangement,  if  carried 
out.    will    undoubtedly    assist    in    the    laborious    and    high- 
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pressure  work  of  handling  the  large  throngs  that  will  be  in 
attendance. 

While  no  official  announcement  has  been  made  as  yet  of 
the  personnel  of  local  committees,  it  is  learned  that  Mr. 
Samuel  Insull,  president  of  the  Commonwealth  Edison  Com- 
pany, Chicago,  has  accepted  President  Tait's  invitation  to 
be  chairman  of  the  entertainment  committee  for  the  Chicago 
convention.  One  of  the  first  of  the  local  committees  to  "get 
busy"  will  be  the  hotel  committee,  and  it  is  understood  that 
Mr.  Peter  Junkersfeld  will  act  as  chairman  of  this  commit- 
tee, with  Mr.  E.  A.  Edkins  as  secretary.  Both  of  these 
gentlemen  are  connected  with  the  Commonwealth  Edison 
Company  and  can  be  addressed  at  120  West  Adams  Street, 
Chicago. 

A  particular  effort  will  be  made  to  look  after  the  visiting 
ladies,  and  it  is  probable  that  there  will  be  a  large  com- 
mittee of  Chicago  ladies  whose  duty  it  will  be  to  see  that 
all  visitors  of  their  own  sex  are  greeted  and  cared  for  hos- 
pitably, so  that  the  men  may  be  left  free  to  attend  to  the 
work  of  the  association. 

Arrangements  have  been  completed  with  Singer,  the 
New  York  decorator  who  has  had  charge  of  recent  N.  E. 
L.  A.  exhibit  effects,  to  design  and  execute  the  decorations 
for  the  exhibition  hall  at  Chicago.  The  manufacturers' 
displays  this  year  will  occupy  the  great  banquet  room  on 
the  lower  floor  of  the  Medinah  Temple.  By  an  ingenious 
use  of  mirrors  and  lattice-work  surrounding  the  columns 
it  has  been  found  possible  to  overcome  the  effect  of  the 
lather  low  ceiling  imposed  by  the  construction  of  the  build- 
ing, while  by  employing  booth  partitions  of  limited  height 
the  vista  of  the  entire  room  from  any  given  point  will  not 
be  interfered  with. 

At  a  meeting  of  the  transportation  committee  of  the  Na- 
tional Electric  Light  Association  held  in  New  York  on 
Jan.  30  preliminary  plans  for  conveying  delegates  to  the 
Chicago  convention  next  June  were  discussed.  It  is  the 
intention  of  the  committee  to  try  to  arrange  for  one  or 
more  special  trains  to  the  convention  from  San  Francisco 
and  Pacific  Coast  points,  to  be  known  as  the  Golden  Poppy 
Special  No.  2.  Mr.  E.  B.  Strong,  committeeman  from  San 
Francisco,  said  that  the  Electrical  Development  League  of 
San  Francisco  is  creating  enthusiasm  for  such  a  special  tour. 
Of  course,  special  trains  will  be  run,  as  heretofore,  from 
New  York  and  also  from  Southern  points.  After  the 
convention  many  of  the  Pacific  Coast  delegates  contemplate 
a  journey  to  the  Atlantic  Coast,  stopping  at  various  elec- 
trical centers  and  returning  by  way  of  Yellowstone  Park. 


in  favor  of  a  new  building,  increase  in  personnel  and  sal- 
aries and  increase  in  pension  fees  for  the  rehabilitation  of 
the  system. 

Representative  Morrison  advocated  a  patent  bureau  inde- 
pendent of  any  department  of  the  government. 


Banquet  of  Patent  Law  Association 

The  Patent  Law  Association  held  its  annual  banquet  in 
Washington  on  Feb.  1,  its  members  and  guests  listening  to 
addresses  by  Commissioner  of  Patents  Edward  B.  Moore. 
Representatives  R.  J.  Bulkley  and  Martin  A.  Morrison,  both 
members  of  the  House  patent  committee;  Mr.  C.  C.  Linthi- 
cum,  of  Chicago;  Justice  Van  Orsdel,  of  the  Court  of  Ap- 
peals of  the  District  of  Columbia ;  Mr.  J.  E.  Laskey,  presi- 
dent of  the  Bar  Association  of  the  District  of  Columbia,  and 
others.  The  Oldfield  patent  bill,  the  prospect  of  a  new 
building  for  the  Patent  Office  and  other  patent  matters  were 
discussed  by  the  speakers.  Commissioner  of  Patents  Moore 
made  the  principal  address,  and  he  told  his  hearers  that 
there  was  nothing  so  seriously  the  matter  with  the  present 
patent  system  of  the  country  as  to  justify  its  being  made 
completely  over,  as  he  said  the  Oldfield  bill  would  do,  if 
passed.  He  declared  himself  for  higher  fees,  for  additional 
officials  and  for  higher  salaries. 

Representative  Bulkley  gave  as  his  opinion  that  tin 
Patent  laws  of  the  United  States  are  not  so  much  at  fault 
as  is  the  administration  thereof.  He  would  have  the  Patent 
Office  raised  to  a  state  of  efficiency  where  no  grants  would 
be  made  not  based  on  real  invention,  and  declared  himself 


Federal  Regulation  of  Niagara  Falls  Approved 

After  wrangling  for  more  than  a  year  the  House  com- 
mittee on  foreign  affairs  reached  a  complete  agreement 
this  week  on  the  measure  to  regulate  the  use  of  water 
for  power  purposes  at  Niagara  Falls.  The  measure  gives 
the  Secretary  of  War  authority  to  regulate  the  diversion 
of  the  water  at  Niagara  Falls,  but  leaves  to  the  New  York 
Public  Service  Commission  the  right  to  control  the  rates 
for  electricity  generated  therefrom.  No  change  is  made 
from  the  present  provisions  of  the  Burton  act  limiting  the 
amount  of  water  to  be  diverted  from  the  American  side 
of  the  Niagara  River  to  15,600  cu.  ft.  per  second. 


Edison  Association  to  Convene  at  Cooperstown,  N.  Y 

The  Association  of  Edison  Illuminating  Companies  has 
completed  arrangements  to  hold  its  twenty-ninth  annual 
convention  at  the  Hotel  Otesaga,  Cooperstown,  N.  Y.,  dur- 
ing the  week  beginning  Sept.  8.  Cooperstown  is  one  of  the 
finest  summer  resorts  in  New  York  State,  and  may  be 
reached  over  the  lines  of  the  Delaware  &  Hudson  Rail- 
road. The  Hotel  Otesaga  is  said  to  compare  favorably  with 
any  hotel  in  the  country,  and  the  Country  Club  at  Coopers- 
town, which  possesses  an  excellent  golf  course,  will  also 
be  available  for  some  of  the  functions.  Lake  Otesaga, 
near  by,  affords  facilities  for  excellent  water  sports.  Work 
on  the  various  committee  reports  to  be  presented  at  the  con- 
vention is  already  under  wav. 


Electric  Vehicles  in  Fire-Department  Service 

About  100  members  and  guests  of  the  Electric  Motor  Car 
Club  of  Boston  and  the  New  England  Section  of  the  Elec- 
tric Vehicle  Association  of  America  attended  a  theater 
party  on  Jan.  28  at  which  the  use  of  electrically  operated 
apparatus  in  fire-department  service  was  featured  bv  cine- 
matograph displays.  The  hit  of  the  evening  was  the 
presentation  of  a  moving-picture  play  in  which  a  country 
boy  joins  a  city  fire  department  and  has  various  adventures. 
These  photographs  were  taken  recently  at  Springfield, 
Mass.,  which  is  probably  the  largest  user  of  electrically 
driven  fire  apparatus  in  the  United  States.  Views  of  the 
parade  of  electric  vehicles  in  Boston  last  Memorial 
when  over  225  machines  were  in  line,  were  also  si 

Prior  to  the  entertainment,   which  took  place  at   Keith's 
Bijou    Dream    Theater,    a    dinner    was    held    at    the    Hotel 
Georgian.     In  the  course  of  a  brief  business  meeting 
were   outlined   to   combat   proposed   legislation   limitit 
Soo   lb.   the   weight    per    inch    of   width    of    tires   of   motor 
vehicles  running  on  highways.     Both  electric    in 
truck  interests  planned  to  hold  a  meeting  at   the    \merican 
I  louse.  Boston.  Feb.  I,  to  prepare  a  formal  protest  against 
this  bill. 


Convention  of  the  Electrical  Contractors'  Associa- 
tion of  New  Jersey 

The  annual  cor.-  lie  Electrical  Contractors'  As- 

sociation of  New  Jersey  was  held  in  Newark  on  Feb.  1. 
Twenty-two  new  firms  were  admitted  to  membership  and 
the  officers  elected  were  as  follows:  President,  Mr.  F.lmer 
P-  St;  11;  vice-president,  Mr.  J.  P.  Toman,  Tren- 

ton: secretary.  Mr.  Jewell  Van  Dyke.  Asbury  Park;  treas- 
urer. Mr.  Paul  H.  Jaehnig,  Newark;  state  directors.  Messrs. 
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Carl  F.  Adam,  Trenton;  Samuel  H.  Smith,  Trenton;  John 
H.  Blaskill,  Merchantsville ;  R.  P.  Ward,  Dover;  F.  R. 
Evenden,  Newark,  and  the  national  director,  Mr.  Paul  H. 
Jaehnig,  Newark.  Representatives  of  central-station  com- 
panies, jobbers  and  manufacturers  were  present  at  the  ban- 
quet given  in  the  evening,  and  the  speakers  and  their  topics 
were  as  follows:  Mr.  Frank  D.  Pembleton,  contract  agent 
of  the  Public  Service  Electric  Company,  "How  New  Busi- 
ness Is  Obtained  by  the  Company  and  How  Contractors 
Can  Obtain  New  Business";  Mr.  E.  P.  Strang,  "The  State 
Association";  Mr.  P.  M.  Thorpe,  formerly  state  director  to 
the  national  association,  "Co-operative  Electrical  Develop- 
ment Society";  Mr.  Carl  F.  Adam,  "Status  of  the  Electrical 
Contractor  as  a  Business  Man";  Mr.  F.  VV.  Fulierton,  "The 
Relation  of  the  Electrical  Jobber  to  the  Contractor";  Mr. 
M.  B.  Gleason,  "Underwriters'  Rules  and  Their  Application 
to  Electrical  Trades";  Mr.  E.  L.  Bradbury,  "Illumination 
with  Holophane  Glass  as  Used  in  the  Electrical  Business" ; 
Mr.  P.  D.  Davis,  "Insurance  Protection."  The  next  meeting 
of  the  association  will  be  held  at  Asbury  Park  in  July. 


Electrical  Equipment  for  Navy  Department 

Details  of  the  plans  of  the  Navy  Department  for  the 
coming  fiscal  year  in  regard  to  the  purchase  of  electrical 
equipment  and  material  have  been  brought  out  at  various 
hearings  held  before  the  House  committee  on  naval  affairs, 
which  is  now  framing  the  naval  appropriation  bill  and 
which  will  report  it  to  the  House  about  Feb.  10.  Rear 
Admiral  H.  I.  Cone,  chief  of  the  Bureau  of  Steam  Engi- 
neering, which  has  charge  of  electrical  equipment  installa- 
tion in  the  navy,  told  the  committee  that  it  will  be  neces- 
sary during  the  coming  year  to  replace  the  batteries  in  at 
least  eight  of  the  submarine  torpedo  boats  of  the  navy,  and 
he  also  went  into  various  matters  in  connection  with  coast 
signal  radio  stations,  radio  installations  on  board  ship,  gyro 
compasses,  search-lanterns,  etc.  The  sum  of  $666,500  is 
asked  for  the  purchase  of  radio-telegraphic  apparatus  for 
land  and  sea  use.  Special  appropriation  under  the  Bureau 
of  Navigation  has  been  made  for  purchase  of  gyro  com- 
passes for  the  battleship  fleet,  and  it  is  estimated  that  there 
will  be  twenty  of  these  installations.  The  latest  practice  on 
torpedo  destroyers  provides  for  larger  search-lanterns  than 
those  at  present  on  board  of  twenty-six  of  the  older  de- 
stroyers. This  will  necessitate  the  purchase  of  two  larger 
search-lanterns  for  each  destroyer,  and  also  two  larger 
generating  sets,  making  fifty-two  search-lanterns  and  fifty- 
two  generating  sets.  The  estimate  for  the  above  is  $364,200. 
It  will  also  be  necessary  to  replace  the  batteries  in  at  least 
eight  submarine  boats,  which  will  entail  an  expenditure  of 
$320,000.  Admiral  Cone  is  asking  for  the  coming  year 
the  sum  of  $2,927,000  for  electrical  machinery  and  equip- 
ment for  the  navy. 


lecturer  also  described  his  "resonance"  mercury-vapor  lamp, 
and  showed  ultra-violet  photographs  of  the  invisible  elec- 
tronic discharge  which  proceeds  from  the  ordinary  electric 
arc,  although  not  detectible  by  the  eye.  A  current  of  air 
diminishes  the  intensity  of  this  discharge  within  its  own 
range  but  does  not  affect  the  streamers  beyond. 

The  ultra-violet  photographs  exhibited  were  most  inter- 
esting in  showing  the  diffusion  of  the  ultra-violet  in  sun- 
light by  the  sky  and  the  consequent  absence  of  ultra-violet 
shadows  even  in  full  sunshine.  Ordinary  glass  is  prac- 
tically opaque  to  light  of  this  short  wave-length,  while  the 
pigment,  "Chinese  white,"  appears  black  under  its  illumina- 
tion. Dr.  Wood's  lunar  photographs  also  show  hitherto 
invisible  patches  of  heterogeneous  material  near  one  of  the 
moon's  craters,  indicating  strongly  the  possibility  of  these 
being  sulphur  deposits  and  so  contributing  to  the  evidence 
of  their  volcanic  origin.  The  infra-red  landscape  views 
were  remarkable  for  their  black  skies  and  strong  shadows 
and  for  the  snowy  whiteness  with  which  the  green  foliage 
appears,  owing  to  the  deep-red  component  of  its  chlorophyl 
coloring  matter. 

Drs.  Emil  Heuel  and  Edward  C.  Titus  presided  and  dis- 
cussed the  subject,  and  they  were  followed  by  Prof.  Charles 
Baskerville  and  Mr.  W.  J.  Hammer,  who  spoke  briefly. 

At  the  Feb.  20  meeting  of  the  society  Mr.  E.  E.  Sperry 
will  lecture  on  the  application  of  the  gyroscope  to  the  flying 
machine,  and  Lieut.  T.  G.  Ellvson,  U.  S.  N.,  will  describe 
"The  Flying  Boat." 


Electrical  Display  at  New  Orleans  Mardi  Gras 

Celebrating  the  return  of  King  Momus,  jovial  sovereign 
of  New  Orleans'  annual  Mardi  Gras  celebration,  more 
than  25,000  vari-colored  incandescent  lamps  made  brilliant 
the  streets  of  the  Louisiana  city  during  carnival  week.  Jan. 


Photography  by  Invisible  Light 

Photography  by  means  of  ultra-violet  and  infra-red  light 
was  the  subject  of  a  lecture  by  Dr.  R.  W.  Wood,  professor 
of  experimental  physics  in  Johns  Hopkins  University,  Balti- 
more, Md.,  before  the  New  York  Electrical  Society  Jan.  30. 
The  address,  which  was  recently  delivered  before  the  Royal 
Institution  of  Great  Britain,  was  illustrated  by  lantern 
slides  showing  landscapes,  objects,  etc.,  photographed  by 
ultra-violet  and  by  infra-red  rays,  together  with  views  of 
the  moon  and  the  Orion  nebula  taken  with  ultra-violet 
light. 

Dr.  Wood  remarked  that  the  longest  infra-red  rays  thus 
far  measured  (those  of  the  quartz-tube  lamp)  have  a  wave- 
length of  0.3  mm,  while  the  shortest  electrical  waves  ob- 
served are  2  mm  in  length,  indicating  a  very  brief  undis- 
covered   gap   between    the   two    sets   of    phenomena.      The 


FIG.   I MARDI  GRAS  ILLUMINATION   OF  BOSTON  CLUB 

30  to  Feb.  4,  while  at  least  25,000  other  units  were  used 
in  the  numerous  and  elaborate  displays  on  the  fronts  of 
local  buildings.  Canal  Street,  as  usual,  was  the  center  of 
festivity  and  light.  Both  transverse  and  longitudinal 
streamers  of  lamps  marked  this  superb,   broad   thorough- 
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fare.  Festooned  across  the  pavements  and  reaching  to  the 
middle  "neutral  ground"  were  hundreds  of  strings  of  pur- 
ple, green  and  yellow  lamps,  the  carnival  colors. 

The  four  clubs  which  foster  the  city's  Mardi  Gras  spirit 
and  celebrations  had  their  own  buildings  handsomely  dec- 
orated  with   electrical   designs.     The   Louisiana   Club   was 


NEH    ORLEANS 

THE     GATEWAY     TO 
PANAMA     CANAL 


FIG.    2 WELCOME   SIGN    ON    CANAL    STREET,    NEW    ORLEANS 

artistically  outlined  in  lamps  to  simulate  a  Japanese  temple, 
topped  with  a  Japanese  emblem.  Banks  of  clear-globe 
tungsten  lamps  studded  the  faqade  of  the  Boston  Club, 
setting  off  the  galleries  of  fashionably  attired  people  who 
watched  the  parade  from  this  vantage  point.  Hundreds  of 
lamps  were  used  in  decorating  the  Chess,  Checkers  and 
Whist  Club,  and  the  Pickwick  Club's  display  included  a 
great  illuminated  throne  dedicated  to  the  king  of  the  carni- 
val.    Hotels   and   business   houses   also   vied   with   one   an- 


FIG.   3 MARDI    GRAS    DECORATIONS   ON    DEPARTMENT    STORE 

other  in  paying  brilliant  tribute  to  Momus.  Among  the 
most  striking  of  the  private  electrical  displays  was  that  of 
the  Holmes  department  store,  illustrated  herewith,  where 
strings  of  lamps  were  festooned  across  the  white  front. 
The   Elks'   Club   exhibited   another   handsome    installation. 


The  New  Orleans  Railway  &  Light  Company  also  signal- 
ized the  celebration  by  installing  a  mammoth  roof  sign  on 
its  new  office  building,  which  attracted  much  complimentary 
comment  from  the  carnival  crowds. 

A   feature  of  the  Mardi   Gras  celebration   on   Saturday 
evening,    Feb.    1,   was   a   parade   and   pageant   arranged   by 


FIG.    4 ELECTRIC    STREAMER    DECORATIONS,    NEW    ORLEANS 

members  of  the  Jovian  Order  from  New  Orleans  and 
nearby  Southern  cities.  A  number  of  decorated  floats  and 
automobiles  made  up  the  procession,  which  followed  the 
course  taken  by  other  night  parades,  ending  at  the  Hotel 
Grunewald,  where  an  initiation  and  banquet  were  held  under 
the  direction  of  Mr.  Fred  B.  Stern,  Louisiana  statesman. 


Special  Illumination  for  Inauguration 

Washington  is  planning  a  most  elaborate  illumination  of 
the  city  streets  and  public  buildings  in  honor  of  the  inaugu- 
lation  of  Wilson  and  Marshall  on  March  4.  The  dome  of 
the  Capitol  is  to  be  brilliantly  illuminated  from  large  search- 
lanterns  placed  011  the  west  roof  of  the  building  and  on  the 
roofs  of  the  House  and  Senate  office  buildings.  There  will 
be  an  added  attraction  in  the  "Court  of  Honor"  to  be  con- 
structed before  the  White  House.  This  will  be  a  repro- 
duction of  the  classic  part  of  the  Jefferson  mansion  at 
Monticello,  and  on  either  side  of  it  will  be  a  stand  designed 
for  the  seating  of  distinguished  guests.  The  porch  in  which 
the  President  is  to  sit  will  have  "spot"  lamps  directed 
against  it  so  as  to  bring  it  out  in  bold  relief.  No  lights  are 
to  be  on  the  stand,  but  there  is  to  be  a  hedge  of  cedar  trees 
on  either  side  of  it.  which  are  to  be  brilliantly  illuminated 
with  color  boxes  which  will  throw  on  this  hedge  of  cedars 
a  dense  blue  and  gold  light  in  sharp  contrast  with  the  green 
foliage.  At  the  ends  of  the  "Court  of  Honor"  there  will  be 
a  classic  group  of  statuary  placed  in  a  recess  formed  by 
the  trees  extending  to  the  curb  line,  and  the  back  of  this 
group  will  be  illuminated  from  incandescent  lamps  concealed 
111  the  foliage,  while  the  front  will  be  brought  out  sharply 
by  means  of  "spot"  lamps.  From  1200  to  1500  varicolored 
miniature  lamps  operated  on  flasher  circuits  will  be  irregu- 
larly placed  in  the  hedge  so  as  to  obtain  an  effect  similar 
to  that  given  by  fireflies. 

Pennsylvania  Avenue  will  be  decorated  from  the  Treasury 
to  the  Peace  Monument  with  looped  festoons  supported  at 
three  points  on  steel  messenger  wires.  From  the  center  of 
the  span  there  will  be  dropped  a  brilliantly  illuminated 
pendant  n\  light  in  varicolored  lamps.  These  festoons  will 
be  placed  at  intervals  of  too  ft.  The  fountain  will  be  in 
operation  at  the  Peace  Monument,  at  the  base  of  the 
Capitol,  and  this  work  of  art  will  be  brightly  lighted  from 
three  "spot"  lamps  placed  near  the  base.  These  lamps  will 
be  provided  with  color  screens,  so  that  combinations  of 
color  can  be  effectively  used  on   the  flowing  water. 

The  Washington  Monument  will  be  illuminated  by  search- 
lanterns   and   "spot"    lamps,   the   latter   to   be   placed    in    the 
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monument  lot  with  their  rays  directed  toward  the  lower 
portion  of  the  monument,  while  projectors  from  the  Raleigh 
Hotel,  from  the  State,  War  and  Navy  Building  and  from 
the  Potomac  Electric  Power  Company's  building  will  be 
directed  to  the  north  and  east  sides  of  the  shaft.  Flagpoles 
located  back  of  the  Columbus  Memorial  at  Union  Station 
will  be  brilliantly  spiraled  with  electric  lamps,  and  "spot" 
lamps  will  be  used  to  bring  out  the  beauty  of  the  memorial. 
Cedar  trees,  effectively  decorated  in  the  manner  of  a  Christ- 
mas tree  or  with  festoons  of  lamps  suspended  immediately 
over  them  from  poles,  will  be  used  to  outline  the  plaza  at 
Union  Station.  In  all  of  the  festoon  work  for  the  inaugu- 
ration decorative  twin-conductor  cables  will  be  used  and 
the  lamps  employed  will  be  mainly  of  4-cp  rating  with  clear 
globes. 


Contract  Between  Great  Falls  Power  Company  and 
Puget  Sound  Railway 

In  connection  with  the  plans  for  the  electrification  of  the 
Chicago,  Milwaukee  &  Puget  Sound  Railway  from  Harlow- 
ton,  Mont.,  to  Avery,  Idaho,  the  details  of  the  contract 
between  the  railway  company  and  the  Great  Falls  Power 
Company,  mentioned  briefly  in  our  issue  of  Jan.  11,  are 
of  some  interest.  This  contract  is  made  part  of  the  articles 
of  agreement  between  the  power  company  and  the  federal 
government,  by  which  a  fifty-year  grant  of  right-of-way 
for  transmission  lines  across  public  lands  was  secured. 

The  railway  company  agrees  to  electrify  its  line  between 
Harlowton  and  Deer  Lodge,  Mont.,  before  Jan.  1,  1918, 
and  also  agrees  to  buy  from  the  power  company  electric 
energy  at  the  rate  of  10,000  kw  for  the  full  period  of  the 
ninety-nine-year  agreement,  but  two  years'  notice  will  be 
given  the  power  company  that  delivery  must  commence. 
The  railway  company  has  several  options  for  more  power, 
up  to  a  total  rate  of  25,000  kw,  as  follows :  Not  less  than 
4000  kw,  nor  more  than  8000  kw,  if  called  for  prior  to  Jan. 
1,  1923;  not  less  than  3500  kw,  nor  more  than  7000  kw,  if 
called  for  between  the  last  date  and  Jan.  1,  1928;  or,  failing 
to  exercise  the  foregoing  options,  the  full  25,000  kw  may  be 
called  for  at  any  time  between  Jan.  1,  1918,  and  Jan.  i, 
1928,  if  at  least  6300  kw  additional  has  been  called  for 
prior  to  Jan.  1,  1923.  Additional  energy,  when  once  called 
for,  as  above,  will  be  supplied  for  the  entire  remaining 
term  of  the  contract.  The  power  company  is  not  liable 
for  interruptions  to  supply,  nor  the  railway  company  for 
interruptions  to  its  consumption,  owing  to  causes  beyond 
their  control,  such  as  strikes,  fires  or  floods.  The  contract 
will  be  broken  automatically  in  the  event  that  the  federal 
government  permanently  enjoins  at  any  time  from  the  en- 
joyment of  its  privileges.  The  railway  company  is  made 
a  preferential  customer  entitled  to  first  service. 

Delivery  of  energy  will  be  made  to  not  more  than  five 
stations  between  Deer  Lodge  and  Harlowton,  at  50,000 
volts  or  100,000  volts,  three-phase,  60  cycles,  alternating 
current.  The  voltage  shall  not  be  changed  except  by  mutual 
agreement.  The  railway  company  will  receive  the  energy 
at  the  terminals  of  air-break,  high-tension  line  switches  to 
be  provided  by  the  power  company  and  will  transform  and 
distribute  such  energy  to  its  line  of  railway  in  such  man- 
ner as  it  sees  fit.  Watt-hour  meters  and  curve-drawing 
wattmeters  will  be  employed  to  measure  the  energy  deliv- 
ered. The  railway  substations  are  to  contain  sufficient  syn- 
chronous machinery  to  secure  a  power-factor,  leading  or 
lagging,  of  at  least  80  per  cent.  Twelve  months'  notice 
will  be  given  the  power  company  of  the  location  of  the 
delivery  points.  The  power  company  will  also  have  the 
right  to  install  Tirrill  regulators  in  the  substations  for 
the  operation  of  synchronous  machinery  in  such  manner 
as  to  receive  any  power-factor  between  80  per  cent  leading 
and  80  per  cent  lagging. 

The  rate  for  energy  will  be  $0.00536  per  kw-hr.,  subject 


to  a  minimum  bill  after  the  first  year  of  service  equivalent 
to  60  per  cent  of  all  the  energy  contracted  for.  The  power 
company  is  also  required  to  pay  the  federal  government  a 
tax  of  5  mills  per  1000  kw-hr.  for  all  energy  delivered  over 
transmission  lines  crossing  the  public  domain.  Other  de- 
tails between  the  power  company  and  the  government  were 
published  in  our  issue  of  Jan.  11. 

The  power  company  also  has  the  conditional  right  to 
occupy  the  railroad  right-of-way  with  its  transmission  lines, 
subject  to  sixty  days'  notice  of  removal,  and  such  trans- 
mission lines  shall  not  interfere  with  the  operation  of  the 
railway  or  its  telephone  or  telegraph  lines.  The  railway 
company  is  forbidden  to  resell  any  of  the  energy  pur- 
chased of  the  power  company.  Disputes  of  any  nature  be- 
tween the  two  companies  will  be  referred  to  and  settled 
by  a  board  of  three  arbitrators,  chosen  one  by  each  com- 
pany and  the  third  by  these  two.  • 


Conference  on  Meters  in  Ohio 

At  a  conference  of  meter  men  from  the  electric  lighting 
companies  of  Northwestern  Ohio,  held  at  Lima,  Ohio,  on 
Jan.  17,  the  following  subjects  were  presented  for  consid- 
eration and  general  discussion:  (1)  Advance  in  metering 
conditions  to  be  brought  about  by  co-operation  of  the 
various  meter  departments,  by  Messrs,  A.  H.  Bryant,  of 
Cleveland,  and  R.  S.  Graves,  of  Cincinnati.  (2)  Impor- 
tance of  maintaining  meters  within  commercial  accuracy, 
by  Mr.  F.  C.  Jennot,  of  Marysville.  (3)  Essentials  in  meter 
testing,  by  Mr.  C.  B.  Stelle,  of  Springfield.  (4)  The  office 
and  record  side  of  meter  testing,  by  Mr.  John  Himes,  of 
Dayton.  The  meeting,  one  of  the  first  of  its  kind  ever  held 
in  Ohio,  was  a  source  of  encouragement  to  the  meter  com- 
mittee of  the  Ohio  Electric  Light  Association,  which  is 
trying  to  bring  about  a  co-operation  among  the  electric- 
lighting  companies  of  Ohio  so  as  to  obtain  a  more  efficient 
metering  system. 

Opposition  of  Wood  Preservers  to  Duty  on  Creosote 

At  the  ninth  annual  meeting  of  the  American  Wood 
Preservers'  Association,  held  in  Chicago  on  Jan.  21,  22 
and  23,  there  was  an  attendance  of  about  200,  including 
many  representatives  of  railroad  and  commercial  wood- 
treating  plants.  In  his  address  President  E.  A.  Sterling,  of 
Philadelphia,  remarked  that  the  membership  of  the  associa- 
tion had  increased  from  104  to  157  during  the  last  year  and 
that  it  was  doing  a  constantly  increasing  amount  of  useful 
work.  The  association  aims  to  standardize  wood-treating 
processes.  Mr.  Sterling  referred  to  the  decided  advance 
in  the  price  of  creosote  during  the  year  and  to  the  ad- 
ditional menace  pending  because  of  the  proposed  10  per 
cent  duty  on  imports  of  creosote.  He  recommended  vari- 
ous subjects  of  investigation  by  committees  and  urged  that 
the  association  give  greater  publicity  to  its  work. 

The  secretary-treasurer's  report,  submitted  by  Mr.  F.  J. 
Angier,  of  Baltimore,  showed  the  finances  of  the  associa- 
tion to  be  in  a  satisfactory  condition.  Twenty-nine  rail- 
road companies  are  represented  in  the  associatic  n  and  a 
considerably  larger  number  of  commercial  wood-treating 
plants.  The  wood-preserving  industry  is  perhaps  on  a 
better  basis  than  ever  before.  The  secretary  also  read  a 
letter  recently  written  by  President  Sterling  to  Mr.  O.  W. 
Underwood,  chairman  of  the  ways  and  means  committee  of 
the  House  of  Representatives,  in  which,  speaking  for  the 
American  Wood  Preservers'  Association,  the  writer  asked 
that  coal-tar  creosote  be  retained  on  the  free  list  of  the 
tariff.  Mr.  Sterling  explained  that  only  about  30  per  cent 
of  the  creosote  used  in  this  country  is  produced  in  the 
United  States.  There  is  an  actual  shortage  in  the  Euro- 
pean market  and  prices  have  increased  sharply  in  the  last 
few    years,    promising   to    go    still    higher.      Mr.    Sterling 
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pointed  out  the  importance  of  the  subject  of  wood  preserva- 
tion in  relation  to  the  conservation  of  the  timber  resources 
of  the  country. 

Mr.  B.  A.  Johnson,  publisher  of  the  Lumber  World  Re- 
view, of  Chicago,  made  an  address  of  welcome,  in  which  he 
embodied  a  plea  that  greater  and  more  intelligent  publicity 
be  given  to  the  practical  working  of  wood  preservers.  Mr. 
J.  H.  Waterman,  of  Galesburg,  111.,  responded  for  the  asso- 
ciation. 

A  number  of  papers  were  presented  relating  in  general 
to  either  the  technical  side  of  the  art  of  wood  preservation 
or  the  practical  applications  in  plants  for  treating  railroad 
ties  or  wood  paving  block.  There  was  little  or  no  reference 
to  the  treatment  of  poles  or  cross-arms.  One  point  brought 
out  by  a  visitor  was  that  in  applying  preservative  to  wood 
the  factor  of  heat  is  nearly  as  important  as  that  of  pressure. 
Following  the  recommendation  of  President  Sterling,  the 
association  adopted  a  strong  set  of  resolutions  in  opposition 
to  the  proposed  levying  of  an  import  duty  on  dead  oil  of 
coal  tar,  or  creosote.  These  resolutions  point  out  that  it 
is  necessary  to  import  large  quantities  of  creosote,  the 
domestic  supply  being  entirely  insufficient  to  meet  the  de- 
mand. In  1912  about  60,000,000  gal.  was  imported.  Prac- 
tically all  of  this  amount  was  used  in  the  preservation  of 
timber,  serving  to  increase  from  three  to  five  times  the 
life  of  wood  used  in  the  industries.  Thus  the  use  of  creo- 
sote is  of  the  greatest  importance  in  the  preservation  of 
the  timber  resources  of  the  country.  The  proposed  duty 
of  10  per  cent  would  interfere  very  seriously  with  the  art 
of  wood  preservation,  and  the  association  urges  that  Con- 
gress retain  creosote  on  the  free  list,  as  at  present. 

Entire  unanimity  was  exhibited  in  discussion  of  this 
subject,  which  the  association  considers  of  vital  importance. 
It  was  voted  to  send  copies  of  the  resolution  to  all  members 
of  the  Senate  and  House  of  Representatives,  and  the  associ- 
ation also  urged  upon  all  members  to  use  their  personal  in- 
fluence with  members  of  Congress  to  prevent  imposition  of 
the  proposed  duty.  A  committee  was  appointed  to  wait  on 
the  ways  and  means  committee  of  the  House  of  Repre- 
sentatives and  present  the  arguments  of  the  association. 
This  committee  consists  of  Mr.  E.  A.  Sterling,  of  Phila- 
delphia; Dr.  Herman  von  Schrenk,  of  St.  Louis;  Mr.  Wil- 
liam A.  Fisher,  of  Gainesville.  Fla. ;  Mr.  George  A. 
Lembcke,  of  New  York,  and  Mr.  Earl  Stimson,  of  Balti- 
more. 

A  resolution  was  also  adopted  approving  the  existing 
plan  of  maintaining  national  forest  reserves  by  the  federal 
government  and  opposing  the  movement  to  turn  these  forest 
reserves  over  to  the  several  states. 

Another  resolution  expressed  the  sense  of  the  association 
that  unsound  timber  should  not  be  treated  and  that  treating 
plants  should  not  allow  customers  to  persuade  them  to 
attempt  wood  preservation  when  the  conditions  are  such 
that  the  proposed  preservation  is  of  no  real  benefit. 

The  thanks  of  the  association  were  expressed  to  Messrs. 
H.  F.  Weiss,  F.  M.  Bond  and  C.  P.  Winslow,  of  the  Forest 
Products  Laboratory  of  the  government  Forest  Service  at 
Madison,  Wis.,  for  presenting  papers  before  the  association. 
In  relation  to  standard  specifications  for  the  testing  of 
creosote  a  committee,  of  which  Mr.  H.  M  Newton,  of 
Minneapolis,  was  chairman,  made  a  progress  report.  It  was 
recited  that  further  work  should  be  done  before  standard 
specifications  could  be  recommended,  and  it  was  noted 
that  80  per  cent  of  the  members  who  had  replied  to  an  in- 
quiry favored  the  retort  method  of  testing.  The  standards 
of  the  National  Electric  Light  Association  and  of  the  Forest 
Service  were  mentioned  by  the  committee.  Mr.  Weiss 
said  that  he  could  not  approve  of  the  retort  method  of  test- 
ing creosote  oil. 

Mr.  H.  F.  Weiss,  director  of  the  Forest  Products  Labora- 
tory at  Madison,  Wis.,  and  Mr.  C.  W.  Berry,  of  Laramie, 
Wyo.,  were  elected  honorary  members  of  the  association. 
Officers  for  the  ensuing  year  were  elected   as   follows: 


President,  Mr.  A.  E.  Larkin,  Minneapolis;  first  vice-presi- 
dent, Mr.  J.  H.  Waterman,  Galesburg.  111.;  second  vice- 
president,  Mr.  E.  B.  Fulks,  Chicago;  third  vice-president, 
Mr.  George  E.  Rex,  Topeka,  Kan.;  secretary-treasurer.  Mr. 
F.  J.  Angier,  Baltimore.  After  a  spirited  contest  New 
Orleans  was  selected  as  the  place  of  the  1914  meeting. 


Tariff  Hearings 

Extended  testimony  of  much  interest  was  given  before 
the  ways  and  means  committee  of  the  House  of  Representa- 
tives on  the  subject  of  incandescent  lamps,  following  the 
brief  submitted  on  rods  and  wire,  of  which  we  presented 
an  abstract  last  week. 

Incandescent  Lamps 

Mr.  B.  A.  Levett  addressed  the  committee  on  behalf  of 
the  Lamont-Corliss  Company  in  reference  to  incandescent 
lamps.  His  company  is  an  importer  of  such  lamps  irom 
Europe.  He  asked  for  a  reduction  in  the  present  duty  of 
45  per  cent  under  the  basket  clause  to  10  per  cent  ad 
valorem.  The  witness  then  quoted  the  following  from  the 
government's  bill  of  complaint  in  a  suit  against  the  General 
Electric  Company : 

''Approximately  80,000,000  incandescent  electric  lamps 
are  manufactured,  sold  and  used  annually  in  the  United 
States,  of  an  aggregate  value  of  about  $18,000,000.  Of 
these,  the  defendants,  in  virtue  of  their  combination  and 
conspiracy  hereinafter  described,  control  the  manufacture 
and  sale  of  more  than  97  per  cent." 

He  next  asserted  that  the  General  Electric  Company 
controls  97  per  cent  of  the  incandescent  lamp  business  in 
this  country.  The  Lamont  Corliss  Company  started  to 
import  foreign  lamps  in  1909,  when  tungsten  filaments  were 
being  produced  by  the  squirting  process,  instead  of  being 
wire-drawn,  as  at  present.  The  prices  of  tungsten  lam] 
that  time  were  as  shown  in  the  accompanying  table.     When 


TUNGSTEN    LAMPS- 

—PRICES,    COST  AND   PROFITS 

PROGRESSIVE  REDUCTIONS  IN  PRICES 

Size  of  Lamp 

turing 

Profit 

1 

2 

3 

4 

5 

- 

2  5  -watt 

$0.85 

$0.70 

$0.65 

$0.50 

$0.40 

$0,107 

$0,280    161. 

40-watt 

1.00 

0.80 

0.70 

0.55 

0.45 

0.110 

0.315     1S6. 

60-watt 

1  .40 

1.10 

1.00 

0.75 

0.60 

0.167 

0.420     151. 

100-watt 

1  .74 

1  .3S 

1.10 

0.90 

0.217 

0.630     191. 

the  prices  were  those  shown  in  the  first  column  the  im- 
porters were  obtaining  the  so-called  Kuzel  lamp,  but  the 
General  Electric  Company,  he  said,  secured  control 
Then  the  importers  secured  a  brand  of  lamp  made  111  Hol- 
land and  thereupon  the  General  Electric  Company  cut  its 
prices  to  those  shown  in  the  second  column.  The  im- 
porters followed  suit,  said  Mr.  Levett.  and  the  former 
company  made  another  cut  to  the  price--  given  in  the  third 
column. 

Then,  in  the  effort  to  produce  a  less  fragile  lamp,  the 
wire-drawn  filament  was  introduced  and  the  foreign  manu- 
facturers soon  duplicated  the  performance.  This  pr 
tated  another  price  cut  to  the  figures  in  the  fourth  column. 
On  Oct.  1,  1912,  the  prices  were  cut  still  more,  as  given  in 
'Ih  fifth  column.  The  sixth  column  shows  what,  the  wit- 
ness declared,  was  the  actual  cost  of  production  to  the 
General  '  U-ctric  Company.  The  seventh  column  shows  the 
net  price  after  discounts  ranging  from  17  10  37  per  cent  on 
the  average,  and  the  eighth  column  the  per  cent  of  profit. 
Mr.  I  evett  said  his  figures  came  from  a  confidential  but 
reliable  source,  and  that  the  cost  may  be  even  less  than 
that  given.  Foreign-made  lamps  sell  at  about  10  cents 
each  on  the  other  side.     He  also  declared  that  the  General 
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Electric  Company,  because  of  the  high  tariff,  is  driving  the 
importers  out  of  business. 

An  extended  brief  was  also  filed  by  the  Laco  Phillips 
Company,  of  New  York,  importer.  The  lamp  business  is 
now  and  has  been  for  twenty  years  past  controlled  by  the 
General  Electric  Company,  said  the  statement.  The  prices 
given  in  the  table  were  confirmed  as  of  the  following  dates : 
Column  i,  1909;  column  2,  Feb.  1,  1910;  column  3,  April  1, 
1911;  column  4,  March  1,  1912;  column  5,  Oct.  1,  1912. 
The  cost  of  production  for  various  sizes  of  lamps  was 
stated,  agreeing  with  column  6  in  the  table,  while  150-watt 
lamps  are  said  to  cost  about  $0,341  each  and  250-watt  lamps 
about  $0.50.  The  General  Electric  Company  was  declared 
to  be  quoting  its  sub-factories  to-day  at  discounts  of  50  per 
cent,  10  per  cent,  10  per  cent  and  5  per  cent  from  the  list, 
bringing  the  net  figures  to  the  following:  25-watt,  15.39 
cents;  40-watt,  17.31  cents;  60-watt,  23.08  cents;  100-watt, 
34.63  cents. 

The  output  of  the  largest  manufacturer  abroad  who  ships 
to  this  country  does  not  exceed,  said  the  brief,  1,250,000 
lamps  a  year.  But  20  per  cent  of  the  cost  of  manufacture 
is  labor.  The  figures  in  columns  6,  7  and  8  of  the  table 
were  confirmed  also.  A  reduction  of  the  duty  to  10  per 
cent  was  asked  for  in  order  to  permit  competition  from 
foreign  lamps  and  save  the  situation  for  the  importers. 


Western   Association   of   Electrical   Inspectors  at 
St.  Louis 

The  eighth  annual  convention  of  the  Western  Association 
of  Electrical  Inspectors  was  held  at  the  Planters'  Hotel, 
St.  Louis,  Mo.,  Jan.  28,  29  and  30,  the  opening  session,  as 
reported  by  telegraph  in  these  columns  last  week,  being 
attended  by  more  than  seventy  delegates. 

Following  the  address  of  welcome  by  Mayor  F.  H.  Kreis- 
man  of  St.  Louis  and  the  response  by  Mr.  B.  W.  Clark,  of 
Detroit,  Mich.,  Mr.  W.  J.  Canada,  engineer  for  the  Rocky 
Mountain  Fire  Underwriters'  Association,  Denver,  Col., 
president  of  the  inspectors'  association,  delivered  his  annual 
address.  In  this  he  emphasized  recent  rapid  advances  to 
the  present  uniformity  of  electrical  inspection  methods,  a 
uniformity  which,  he  declared,  is  unusual  in  the  application 
of  any  other  construction  standard.  For  eight  years  the 
work  of  the  Western  association  has  been  directed  toward 
securing  this  desirable  uniformity.  Increasing  demands  on  • 
the  inspectors  have  made  them  necessarily  greater  factors 
in  their  communities.  President  Canada  urged  further  re- 
strictions in  the  use  of  flexible  cord  and  the  connection  of 
electrical  appliances  to  final  circuits  as  being  among  the 
more  pressing  inspection  problems  demanding  early  con- 
sideration from  the  association. 

The  report  of  Secretary-treasurer  W.  S.  Boyd,  Chicago, 
showed  the  association's  present  membership  to  number 
172,  with  a  geographical  range  from  Seattle  to  Montreal 
and  from  Winnipeg  to  Texas. 

Electrical  Porcelain 
In  his  paper  on  the  subject  of  electrical  porcelain  Mr. 
F.  A.  Driscoll,  of  Pass  &  Seymour,  Chicago,  traced  the 
history  of  white-clay  working  in  China  and  at  Dresden, 
Germany,  and  the  use  of  white  kaolin,  feldspar  and  quartz 
mixtures.  After  describing  the  processes  of  grinding,  mix- 
ing, glazing  with  non-metallic  flux,  firing,  sizing,  etc.,  the 
speaker  referred  to  the  cost  of  the  dies  necessary  for  form- 
ing such  complicated  pieces  as  transformer  cut-outs,  which 
sometimes  runs  into  thousands  of  dollars.  An  interval  of 
about  one  week  is  ordinarily  required  to  convert  the  raw 
material  into  the  finished  porcelain  product.  Messrs.  H.  H. 
Bloomer,  Milwaukee;  B.  H.  Glover,  Chicago,  and  W.  J. 
Canada,  Denver,  took  part  in  the  discussion,  in  which  the 
desirable  quality  of  toughness  in  electrical  porcelain  was 
especially  emphasized. 


High-Voltage  Line  Requirements 
Mr.  H.  B.  Gear,  Commonwealth  Edison  Company,  Chi- 
cago, followed  with  a  paper  on  "High-Voltage  Transmis- 
sion-Line Requirements."  For  moderately  high  voltages 
the  speaker  indorsed  underground  construction  on  account 
of  its  assurance  of  service  continuity.  Intersecting  rail- 
roads and  telegraph  and  telephone  lines  impose  many  and 
varying  restrictions  on  overhead  construction.  Cradle 
crossings  have  in  many  cases  caused  more  troubles  than 
they  were  expected  to  save.  Attempts  are  now  being  made 
to  draft  uniform  crossing  specifications,  including  such 
vital  requirements  as  short  spans,  30-ft.  minimum  clearance 
above  tracks,  minimum  wire  size  No.  4  copper  or  No.  1 
aluminum,  high  safety  factor  with  allowance  for  simulta- 
neous sleet  and  wind,  ground-stripped  cross-arms,  and 
straight-line  construction  near  crossings.  Instances  of  the 
antagonism  existing  between  telephone  and  transmission 
interests  were  cited;  this  often  results  in  enjoining  power 
circuits  from  paralleling  established  signaling  lines. 

In  answer  to  a  question  by  Mr.  G.  W.  See,  Minneapolis, 
Minn.,  Mr.  Gear  said  that  13,000-volt  cable  would  be 
preferable  to  open-wire  construction  where  continuity  could 
be  assured,  although  if  many  cables  were  to  be  installed 
underground  construction  might  prove  equally  cheap  and  to 
be  preferable.  Mr.  Gear  insisted  that  weatherproof  braids 
protect  linemen  up  to  2300-volt  pressures  if  joints  are  well 
taped,  although  beyond  this  voltage  the  protection  is  chiefly 
psychological.  In  the  discussion  the  point  was  developed 
that  mechanical  wire-break  devices,  like  the  Dostal  drop- 
out, have  in  many  localities  established  an  unassailable 
reputation  for  reliability. 

Laboratory  Test  Problems 
"Electrical  Laboratory  Test  Problems"  was  the  title  of 
a  paper  by  Mr.  B.  H.  Glover,  associate  electrical  engineer 
of  the  Underwriters'  Laboratories,  Chicago,  in  which  the 
author  described  the  relation  between  field  inspectors  and 
laboratory  workers  in  the  protection  of  life  and  property. 
Mr.  Glover  also  emphasized  the  need  of  tabulated  exper- 
ience taken  from  the  field,  citing  such  examples  as  defective 
contacts  in  ground  clamps,  design  of  cut-out  and  automatic- 
switch  cabinets,  etc.  The  discussion  which  followed  brought 
out  several  minor  inconsistencies  in  code  requirements. 

The  66o-Watt  Branch  Circuit 
The  letter  on  the  subject  of  the  660-watt  branch-circuit 
limitation  received  from  Mr.  W.  H.  Blood,  Jr.,  Boston, 
Mass.,  insurance  expert  for  the  N.  E.  L.  A.,  as  mentioned 
last  week,  occasioned  lively  discussion.  Mr.  Blood's  views 
are  given  fully  on  another  page  of  this  issue.  The  author's 
suggestion  that  No.  12  be  used  for  final  circuits  instead  of 
No.  14  was  objected  to  on  account  of  its  greater  cost.  Some 
approval  was  accorded  to  the  proposal  to  abolish  the  10-amp 
fuse,  but  on  condition  that  No.  18  wire  be  prohibited  fpr 
either  flexible  cord  or  fixture  wire.  The  present  require- 
ments of  660-watt  final  circuits  and  the  twelve-socket  limit 
were  strongly  defended.  Mr.  Canada  pointed  out  that  any 
relaxation  of  the  present  rules  might  tend  to  still  greater 
increases  of  future  limitations.  Mr.  Glover  reported  that 
a  250-volt,  660-watt  socket  is  now  being  marketed.  The 
sense  of  the  meeting  apparently  favored  restricting  sockets 
to  such  capacities  if  the  6-amp  limit  is  to  be  raised. 

Status  of  Grounded  Secondaries 
An  extended  paper,  "The  Present  Status  of  Grounded 
Secondaries,"  was  next  presented  by  President  Canada, 
electrical  engineer  Rocky  Mountain  Fire  Underwriters' 
Association,  Denver,  Col.  This  valuable  treatise  included 
a  collection  of  data  on  injuries  and  accidents  resulting  from 
contacts  with  transformer  secondaries  and  a  compilation  of 
grounding-practice  data  obtained  from  100  representative 
operating  companies  in  the  United  States  and  Canada.  The 
latter  information  is  given  in  detail  on  another  page  of  this 
issue.     Besides  tracing  the  history  of  grounding,  the  author 
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entered  into  a  discussion  of  its  chief  theoretical  considera- 
tions. Then  followed  a  careful  exposition  of  the  practical 
advantages  and  disadvantages  of  grounding,  use  of  inter- 
connected secondaries,  use  of  and  opposition  to  water-main 
grounds,  cost  of  grounding,  effect  on  meters  and  trans- 
formers, electrolysis  of  service  connections,  relation  of  con- 
duit grounding,  etc. 

In  conclusion  Mr.  Canada  declared  unshaken  the  evidence 
that:  (1)  Properly  grounded  secondaries  are  a  thorough 
safeguard  against  entrance  of  high  voltages  from  every 
source  on  building  wiring.  (2)  Prevention  of  high  voltage 
in  building  wiring  prevents  personal  injury,  fire,  meter 
troubles,  lamp  burnouts,  and  usually  transformer  break- 
downs. (3)  Grounding  is  effective  in  proportion  to  its 
thoroughness.  (4)  Grounding  introduces  no  known  troubles 
not  already  existing  either  in  life  hazard,  fire  hazard,  preju- 
dice to  building  piping  systems  or  operating  difficulties,  and 
increases  none.  (5)  Thorough  grounding  entails  numerous 
grounds,  good  grounds,  easily  inspected  grounds,  and 
grounds  close  to  buildings  to  be  protected.  (6)  Grounding 
emphasizes  the  value  of  solid  neutrals  in  interior  conduit 
wiring.  (7)  Grounding  should  not  be  prohibited  by  code 
rule  because  of  very  slight  current  flow  through  ground 
connections.  (8)  Grounding  is  equally  desirable  as  protec- 
tion against  undesigned  voltages  on  secondaries  of  all 
voltages. 

After  some  discussion  Mr.  Canada's  paper  was  referred 
to  the  code  committee,  and  a  vote  of  thanks  extended  to  the 
author   for  his  work. 

Reports  on  Stage  and  Display  Lighting 

An  interesting  portion  of  the  convention  program  was 
the  reading  of  committee  reports,  which  occupied  a  full 
day. 

A  rule  advocated  by  the  committee  on  theater  wiring, 
prohibiting  link  fuses  on  stage  switchboards,  was  supported 
in  discussion  by  Messrs.  Waldenfels.  F.  Daniels,  R.  Daniels 
and  J.  Hall,  the  last-named  directing  attention  to  the  panic 
possibilities  of  open  fuses.  Requirement  of  insulators  in 
each  "border-light"  support  cable  was  also  indorsed,  and 
the  adoption  of  uniformly  interchangeable  plugs  and  pockets 
for  stage  work  was  urged. 

The  committee  report  on  show-window  and  display  light- 
ing, presented  by  Mr.  F.  P.  McGough,  Omaha,  Neb.,  chair- 
man, secured  the  convention's  indorsement  of  flush-type 
waterproof  receptacles  as  the  only  acceptable  fitting  for 
show-window  floors  and  of  the  prohibition  of  key  sockets. 

The  convention  also  indorsed  the  recommendation  of  Mr. 
F.  J.  Burch,  Chicago,  chairman  of  the  committee  on  induc- 
tion motors,  that  a  table  of  sizes  for  motor  leads  and  branch 
and  running  fuses  be  specified  for  the  National  Electrical 
Code.  Inspectors  do  not  find  the  code's  provisions  to  pre- 
vent over-fusing  generally  complied  with,  it  was  shown. 
Several  manufacturers  present  offered  their  co-operation 
and  help  in  formulating  such  a  table. 

Ordinances   and   Public   Safety 

Through  its  chairman,  Mr.  W.  S.  Boyd,  Chicago,  the  com- 
mittee on  laws  and  ordinances  recommended  requirements 
for  porcelain  sockets  near  grounded  surfaces.  Discussion 
showed  that  much  dissatisfaction  has  resulted  with  the  life 
of  reinforced  portable  cord  in  garage  service,  although 
the  impracticability  ascribed  by  garage  men  to  the  vapor- 
proof  lamp  is  largely  an  indication  of  their  general  dis- 
regard for  restrictions  of  any  nature,  an  attitude  account- 
ing for  much  of  the  high  fire  hazard  in  such  buildings.  The 
discussion  turned  upon  comparative  values  of  galvanized 
and  enameled  conduit  under  action  of  acid  and  concrete. 
Among  those  who  took  part  were  Messrs.  Waldenfels, 
McDowell,  Fred  Adams  and  other  manufacturers'  repre- 
sentatives, opinion  apparently  favoring  galvanized  fittings, 
if  available. 

The  report  of  the  committee  on  public  safety  was  divided 


by  the  chairman,  Mr.  W.  J.  Canada,  Denver,  into  two  parts, 
the  first  offering  general  recommendations  and  the  second 
suggesting  definite  changes  in  present  code  rules  governing 
grounding  of  secondaries.  The  following  general  changes 
from  present  practices  received  the  association's  indorse- 
ment and  were  by  it  referred  to  its  code  committee  with 
instructions  to  recommend  them  to  the  electrical  committee 
of  the  National  Fire  Protection  Association:  (1)  Elimina- 
tion of  flexible  cord  where  practicable,  and  particularly  in 
certain  hazardous  plans,  such  as  warehouses,  flour  mills, 
kitchens,  bakeries,  meat  shops,  stables,  etc.  (2)  Prohibition 
of  brass-shell  sockets  and  fixtures  in  kitchens,  bakeries, 
meat  shops,  stables,  etc.  (3)  Prohibition  of  open  contacts 
in  wiring  installations,  particularly  by  use  of  cabinets,  knife- 
switch  inclosures,  etc.  (4)  Requirement  of  conduit  in  all 
places  where  by  any  possibility  open  wiring  can  become 
mechanically  disturbed  or  its  insulation  injured  so  that 
personal  contact  or  fire  may  result.  (5)  Protection,  by 
effective  grounding,  of  all  circuits  in  buildings,  or  where 
subject  to  handling  by  the  public  or  by  employees  in  in- 
dustrial establishments,  from  abnormal  voltages  of  all 
sources.  (6)  Grounding  of  casings  of  all  motors,  gen- 
erators, oil  switches,  cabinets,  etc.,  where  surrounding 
grounded  surfaces  exist. 

The  following  changes  in  the  present  code  rules  on  the 
grounding  of  secondaries  were  also  indorsed  and  after  full 
discussion  were  recommended  for  transmission  to  the  elec- 
trical committee  of  the  National  Fire  Protection  Associa- 
tion: (1)  Station  ground  connection  to  all  available  water- 
pipe  systems  and  to  any  available  permanently  moist  earth. 
(2)  Similar  ground-connection  requirements  for  trans- 
former banks.  (3)  Overhead-line  neutral  or  grounded  sides 
must  be  grounded  every  500  ft.  as  above,  or.  if  underground, 
grounded  at  every  subway  box.  (4)  Individual  services 
should  be  grounded  to  water  pipes,  outside  meters,  fittings, 
etc.  (5)  Station  ground-wire  should  be  as  large  as  the 
largest  wire  of  the  system  and  be  carried  in  a  straight  line 
to  the  ground.  (6)  Ground  wire  at  transformer  bank 
should  be  as  large  as  the  wire  grounded;  never  less  than 
No.  6.  (7)  Individual  service  ground  connection  to  be  not 
smaller  than  No.  6  and  at  least  half  of  the  size  of  the 
largest  secondary  wire.  (8)  Ground  wire  should  be  run 
outside  the  building  and  protected  within  7  ft.  of  the 
ground  by  conduit.  Conduit  may  be  used  if  necessary  to 
run  the  ground  wire  inside  of  the  building.  Well-bonded 
conduits  are  permissible  as  part  of  the  ground  connection. 

Discussion  of  Code  Revisions 

As  the  Western  Association's  convention  closely  preceded 
the  biennial  issue  of  the  National  Electrical  Code,  a  special 
study  had  been  arranged  of  various  code  sections  at  the 
suggestion  of  President  Canada,  assignments  being  given 
to  committees.  Discussion  of  general  inspection  problems 
and  experience  with  present  code  requirements  occupied 
one  session.  Motor  drive  for  motion-picture  machines  was 
welcomed  if  approved  arrangements  are  provided.  Much 
trouble  with  porcelain-tube  services  has  been  experienced, 
and  conduit  services  were  favored.  It  seemed  to  be  the 
general  practice  to  require  no  additional  heat  protection 
where  oil-immersed  auto-transformer  starters  are  installed 
on  frame  partitions.  Re-inspections  were  believed  generally 
to  be  insufficient  and  poorly  handled,  largely  from  lack  of 
funds,  although  some  portions  of  Quebec  and  Ohio 
stitute  happy  exceptions  to  this  statement  and  Chicago  and 
Detroit  report  fair  results. 

Several  manufacturers  spoke  briefly  concerning  their  wish 
for  co-operation  \\  itli  inspection  departments  and  com- 
mended the  highly  desirable  uniformity  to  which  the  West- 
ern Association  of  Electrical  Inspectors  is  largely  con- 
tributing. The  protection  afforded  by  thorough  inspection 
against  the  use  of  inferior  products  was  declared  to  have 
figured  largely  in  the  rapid  advance  of  safety  in  electrical 
materials. 
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At  the  request  of  Mr.  Atvvood,  of  the  National  Metal 
Molding  Company,  the  position  of  the  association  was  ex- 
pressed by  vote  as  indorsing  single  braid  for  rubber-covered 
wire  in  metal  molding.  The  convention  indorsed  the  use 
of  such  molding  run  without  additional  protection  through 
partitions  but  discouraged  the  use  of  more  than  660  watts 
per  two-wire  or  three-wire  circuit  in  any  metal  molding. 
The  association  further  resolved  to  support  the  prohibition 
of  wood  molding  in  all  locations. 

Election   of  Officers 

The  nominating  committee,  through  Chairman  Waldemar 
Michaelsen,  Omaha,  Neb.,  recommended  the  following  offi- 
cers, who  were  formally  elected  to  serve  the  association  for 
the  ensuing  year.  President,  Mr.  James  Bennett,  assistant 
manager  Canadian  Fire  Underwriters'  Association,  Mont- 
real, Canada;  first  vice-president,  Mr.  B.  W.  Clark,  city 
electrician,  Detroit,  Mich.;  second  vice-president,  Mr.  A.  W. 
Davis,  city  electrician,  Spokane,  Wash. ;  executive  com- 
mittee, Messrs.  H.  M.  Maxwell  (chairman),  G.  W.  Lee, 
W.  J.  Canada,  S.  J.  Conrad,  H.  M.  Davis  and  W.  B. 
Hubbell. 

Entertainment 

The  entertainment  features  of  the  program  were  ar- 
ranged by  Mr.  J.  H.  Fenton,  chief  electrical  inspector  of  the 
Missouri  Inspection  Bureau.  On  Tuesday  evening,  Jan.  28, 
the  inspectors  were  the  guests  of  the  St.  Louis  League  of 
Electrical  Interests,  Jovian  Chapter,  at  its  annual  banquet 
at  the  Mercantile  Club.  Secretary  W.  S.  Boyd,  Chicago, 
replied  to  the  welcome  of  President  A.  C.  Einstein,  general 
manager  of  the  Union  Electric  Light  &  Power  Company, 
and  the  evening  concluded  with  a  number  of  entertainment 
features  of  unusual  interest.  On  Wednesday  evening  the 
Jovian  Order  held  a  rejuvenation  at  the  Elks'  Club,  when 
more  than  200  attended  and  a  class  of  eighty-two  was 
initiated.  The  degree  team  comprised  Messrs.  L.  S.  Hunt, 
W.  E.  Rapp,  J.  P.  Casey,  W.  N.  Matthews,  Charles  A. 
Dostal,  J.  H.  Fenton,  F.  D.  Phillips,  R.  H.  Robinson,  P.  V. 
Brokaw,  S.  N.  Clarkson,  R.  W.  Stockwell,  W.  F.  Barklage 
and  D.  Houck.  Mr.  S.  A.  Hobson,  Western  manager  of 
the  Electrical  World,  spoke  of  the  high  personnel  of  the 
night's  initiates  and  gave  a  resume  of  the  order's  history. 
Talks  on  Jovianism  and  co-operation  were  also  given  by 
Mr.  W.  N.  Matthews,  St.  Louis,  and  others. 


Mr.  McHenry  on  Railroad  Electrification 

In  response  to  a  recent  request  of  the  Boston  banking 
house  of  Thompson,  Towle  &  Company  for  a  statement 
regarding  electrification  plans  on  the  New  York,  New  Ha- 
ven &  Hartford  Railroad,  Vice-president  E.  H.  McHenry 
has  issued  a  statement  pointing  out  that  the  New  Haven 
company  is  now  committed  to  an  expenditure  of  $20,000,000, 
covering  work  along  this  line  completed,  in  progress  or 
authorized.  In  addition  to  the  work  between  Woodlawn 
and  Stamford,  completed  several  years  ago,  the  company 
has  substantially  finished  the  work  on  the  Harlem  River 
and  Westchester  lines.  Construction  is  actively  in  progress 
between  Glenbrook  and  New  Haven,  and  the  electrification 
of  the  main  line  between  Boston  and  Providence  will  be- 
gin in  the  spring.  The  latter  is  the  first  step  toward  the 
ultimate  electrification  of  all  the  steam  railroad  lines  within 
the  suburban  radius  of  Boston.  Mr.  McHenry  states  that 
in  his  opinion  electricity  will  be  installed  upon  a  large  scale 
within  the  next  decade,  particularly  at  the  great  railroad 
centers.  He  believes  that  the  initial  electrification  of  con- 
gested traffic  centers  will  be  followed  by  an  ever-extending 
zone  of  electrical  operation  until  such  centers  are  finally 
interconnected  by  electrically  operated  lines.  In  the  larger 
cities  the  obligations  to  electrify  will  be  forced  upon  the 
companies  regardless  of  economy  and  considerations  of 
uniformity,  and  disabilities  attending  a  break  in  the  kind 


of  operation  will  make  it  economical  and  desirable  to  ex- 
tend the  electrification  to  parts  of  the  railroad  system  which 
would  not  be  justified  if  independently  considered.  Mr. 
McHenry  says  that  as  yet  little  direct  economy  has  resulted 
from  the  electrification  already  completed  but  that  "the  in- 
direct advantages  are  large,  and  with  an  extension  of  elec- 
tric operation  to  include  passenger,  freight  and  switching 
service,  it  is  probable  that  a  direct  and  sufficient  return 
upon  the  necessary  investment  will  be  secured  under  favor- 
able conditions.  ...  In  general  it  may  be  stated  that  the 
principal  and  almost  the  entire  economy  to  be  effected  by 
electric  operation  is  comprised  in  the  two  items  of  fuel  and 
engine  repairs,  which  will  be  approximately  reduced  by  50 
per  cent." 


Governor  Dunne  Favors  Municipal  Ownership 

Mr.  Edward  F.  Dunne,  who  was  inaugurated  Governor 
of  Illinois  on  Feb.  3,  has  apparently  lost  none  of  the  zeal 
for  municipal  ownership  which  was  such  a  prominent  char- 
acteristic of  his  administration  as  Mayor  of  Chicago  sev- 
eral years  ago.  In  his  inaugural  address  as  Governor  he 
declared  that  the  day  of  competition  in  the  supply  of  gas, 
electric  service,  street-railway  service  and  some  other  public 
utilities  has  passed.  Only  one  utility  of  each  description 
should  be  allowed  the  privilege  of  doing  business  in  each 
city.  "The  sole  aim  of  all  private  corporations  unregu- 
lated by  law,"  said  the  Governor,  "is  to  make  money  for 
their  stockholders,  and  the  most  money  can  be  made  by 
poor  service  at  a  high  rate  to  the  consumer."  After  this 
rather  startling  statement  Governor  Dunne  stated  his  po- 
sition in  the  following  paragraph : 

"While  most  cities  of  Illinois  may  not  be  ready  as  yet  to 
undertake  municipal  operation  of  other  than  waterworks, 
legislation  should  be  enacted  immediately  giving  all  cities 
the  right  to  build  or  buy  and  to  operate  their  utilities.  For 
this  purpose  cities  should  be  empowered  to  issue  bonds,  sub- 
ject to  a  referendum  and  such  other  reasonable  safeguards 
as  may  be  necessary.  If  such  rights  are  given,  it  will  force 
private  corporations  now  furnishing  these  utilities  to  give 
decent  service  at  decent  rates  or  face  the  alternative  of 
public  ownership." 

The  Governor  favors  municipal  control  of  purely  local 
utilities,  but  says  that  what  might  be  called  "interurban 
utilities,"  including  electric  railways,  natural-gas  supply, 
electric  transmission  and  telephone  service,  can  be  regu- 
lated only  by  the  State.  For  that  purpose  he  recommends 
the  creation  of  a  state  public  utility  commission  with  large 
powers.  This  commission  should  control  the  issue  of  securi- 
ties, the  character  of  service,  the  rates  to  be  charged,  etc. 
The  control  of  city  utilities  might  be  given  to  the  commis- 
sion on  the  request  of  the  municipality  concerned.  How- 
ever, it  should  be  empowered  to  secure  uniformity  of  ac- 
counting and  full  publicity  with  respect  to  both  municipal 
and  "interurban"  utilities. 

In  relation  to  the  issuing  of  securities  by  public  utilities, 
the  state  commission  should  have  full  control.  On  this 
point  the  Governor  says : 

"It  should  be  distinctly  provided  that  future  issues  of 
securities,  when  approved  by  the  commission,  should  be 
clearly  separated  by  serial  numbers,  or  otherwise,  from  ex- 
isting securities,  to  the  end  that  purchasers  might  always 
know  whether  they  were  buying  new  securities  approved 
by  the  State,  and  issued  for  an  increase  of  physical  invest- 
ment, or  whether  they  were  buying  securities  issued  prior 
to  the  enactment  of  the  law  and  that  had  not  in  any  way 
passed  under  the  scrutiny  of  the  State." 

Another  of  the  Governor's  recommendations  is  that  Chi- 
cago shall  receive  the  right,  "enjoyed"  (as  he  says)  by  the 
city  of  St.  Louis,  of  creating  a  public  utility  commission 
which  shall  report  directly  to  the  City  Council  and  possess 
such  powers  and  resources  as  may  be  conferred  upon  it  by 
the  city  itself. 
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Public  Service  Commission  News 

Massachusetts   Commission 

Following  the  recent  order  of  the  Gas  and  Electric  Light 
Commission  reducing  the  price  of  gas  from  85  to  80  cents 
per  1000  cu.  ft.  in  the  city  of  Haverhill,  the  Haverhill  Gas 
Light  Company,  one  of  the  Stone  &  Webster  properties, 
has  brought  suit  in  equity  in  the  United  States  District 
Court  against  the  board  and  Attorney-General  Swift,  raising 
the  constitutional  question  as  to  the  right  of  the  defendants 
to  compel  the  plaintiff  company  to  reduce  the  price  as 
ordered.  The  company  contends  that  the  manufacturing 
conditions  under  which  it  operates  should  cause  the  price 
to  be  not  less  than  95  cents.  An  injunction  is  sought  against 
the  enforcement  of  the  order. 

Wisconsin    Commission 

The  Wisconsin  Railroad  Commission  has  taken  testimony 
on  the  application  of  the  city  of  Milwaukee  for  an  order 
reducing  the  rates  of  the  Milwaukee  Gas  Light  Company. 
The  present  value  of  the  property,  according  to  the  ap- 
praisal of  the  commission,  is  $8,770,000.  The  value  of  the 
physical  property  was  accepted  by  both  parties  and  the 
testimony  confined  to  the  question  of  overhead  expenses  and 
going  value.  The  company,  through  its  experts,  endeavored 
to  show  that  the  commission's  allowance  of  15  per  cent  for 
overhead  expenses  was  too  low.  The  various  experts  testi- 
fied that  in  their  experience  an  allowance  of  at  least  30 
per  cent  was  a  conservative  estimate,  and  one  considered 
that  36.5  per  cent  was  none  too  high  for  the  property  in 
question.  He  apportioned  the  items  as  follows:  Contrac- 
tors' services  and  expenses,  10  per  cent;  cost  and  main- 
tenance of  works  office,  3  per  cent;  insurance  and  damages, 
1  per  cent;  taxes,  2  per  cent;  organization  and  legal  ex- 
penses, 5  per  cent ;  interest  during  construction.  7.5  per 
cent ;  expenses  of  placing  securities,  etc.,  5  per  cent.  Con- 
siderable testimony  was  offered  to  substantiate  the  com- 
pany's claim  of  approximately  $2,500,000  of  going  value. 
Evidence  offered  by  the  defendant  shows  that  while  the 
population  of  Milwaukee  has  increased  but  93  per  cent 
since  1890,  the  number  of  consumers  has  increased  640  per 
cent,  the  sale  of  gas  645  per  cent  and  the  sales  per  capita 
-'S'4  per  cent.  It  was  shown  that  while  the  average  con- 
sumption of  gas  in  the  cities  of  the  country  was  5190  cu.  ft. 
per  capita,  the  consumption  in  Milwaukee  is  7360  cu.  ft.  per 
capita.  Inasmuch  as  this  showing  was  made  possible  by  the 
excellent  service  rendered  and  a  continued  effort  to  secure 
new  business,  it  was  contended  that  the  profit  on  all  gas 
sold  in  excess  of  the  average  should  be  capitalized  at  8  per 
cent  and  be  included  in  the  total  valuation  as  going  value. 
The  present  rates  of  the  Milwaukee  Gas  Light  Company 
range  from  a  rate  of  75  cents  for  the  first  1000  cu.  ft.  per 
month  to  a  rate  of  50  cents  for  all  gas  used  in  excess  of 
1000  cu.  ft  per  month.  The  commission  has  recently  issued 
three  pamphlets  containing  the  rate  schedules  of  every  elec- 
tric light,  gas  and  heating  company  in  the  State  which  make 
a  report  to  the  commission. 

Ohio  Commission 

Some  headway  has  been  made  with  a  bill  in  the  Legis- 
lature which  will  require  the  commission  to  make  a  valua- 
tion of  every  public-service  company  in  the  State,  in  order 
to  determine  whether  the  rates  charged  for  service  are  fair 
or  not.  The  bill  provides  that  the  work  shall  he  done  by 
instructors  connected  with  the  engineering  department  of 
the  Ohio  State  University  and  students  of  the  department. 
The  fees  for  the  work  are  to  he  paid  from  the  funds  of  the 
commission  and  of  the  university. 

The  complaints  of  citizens  of  Cincinnati  against  the 
meter  charge  made  by  the  Cincinnati  Gas  &  Electric  Com- 
pany will  be  heard  in  the  council  chamber  in  Cincinnati  on 
Feb.  27  and  28.  The  company  filed  ati  answer  denyin*  any 
unjust  discrimination  or  excessive  or  unreasonable  charges. 


Current  News  and  Notes 

Brooklyn  Edison  Company  to  Entertain  Contrac- 
tors.— The  Edison  Electric  Illuminating  Company  of  Brook- 
lyn will  give  its  annual  dinner  to  the  electrical  contractors 
of  that  borough  at  the  Union  League  Club  on  Feb.  15. 

*  *     * 

Titanic  Fund  for  Cornell  University. — A  fellowship 
in  mechanical  and  electrical  engineering  has  been  founded 
at  Cornell  University  by  Mr.  and  Mrs.  Eugene  Meyer,  of 
New  York  City,  who  have  given  $10,000  in  memory  of 
their  son,  Edgar  J.  Meyer,  who  was  graduated  from  Sibley 
College  in  1905  and  perished  in  the  wreck  of  the  Titanic. 

*  *     * 

Electric  Show  in  a  Tent  for  Charity. — For  the  bene- 
fit of  the  public  playgrounds  of  New  Orleans  an  "electric 
marvel  show"  was  held  in  a  circus  tent  at  Elk  Place,  New 
Orleans,  during  Mardi  Gras  week,  Jan.  27.  Besides  many 
electrical  novelties,  exhibitions  of  wireless  telegraphy,  the 
X-ray,  etc.,  a  number  of  manufacturers  displayed  their 
products,  and  the  New  Orleans  Railway  &  Light  Company, 
through  its  president,  Mr.  Hush  McClosky,  and  its  contract 
agent,  Mr.  W.  E.  Clement,  substantially  aided  the  interests 
of  the  show  and  fund.  Mr.  E.  II.  McFall,  a  well-known 
electrical  supply  dealer,  acted  as  manager  for  the  show. 

*  *     * 

Interstate  Commerce  Commission  Promulgating  Uni- 
form Accounts  for  Telephone  Companies. — A  uniform 
system  of  accounts  for  telephone  companies  having  annual 
operating  revenues  in  excess  of  $50,000  has  been  promul- 
gated by  the  Interstate  Commerce  Commission,  taking  effect 
the  first  of  this  year.  Such  companies  are  divided  into  two 
classes,  the  dividing  line  being  at  annual  operating  revenues 
of  $250,000.  The  accounting  system  is  issued  under  the 
authority  contained  in  Section  20  of  the  act  to  regulate 
commerce.  The  commission  has  under  consideration  the 
promulgation  of  a  system  of  accounts  for  smaller  torn; 
to  be  issued  at  a  later  date. 

*  *     * 

Telegraphing  40,000  Words  an  Hour. — The  first  Amer- 
ican demonstration  of  the  Pollak-Virag  system  of  rapid 
telegraphy,  with  which,  it  is  declared.  40,000  words  can 
be  dispatched  per  hour,  was  given  by  Antoine  Pollak.  the 
inventor,  at  New  York,  Jan.  31.  By  means  of  a  beam  of 
light  controlled  by  motions  at  right  angles,  the  receiving 
machine  produces  written  characters  on  sensitized 
Owing  to  the  rapid  succession  of  impulses  involved,  the 
system  is  limited  in  its  use  over  very  long  inductive  iron- 
wire  lines,  although  entirely  feasible  within  present  tele- 
phonic ranges  using  copper  circuits.  It  is  reported  that 
during  a  recent  demonstration  in  Franc 
sent  900  miles  with  this  system. 

*  *     * 

Society   for    Electrical    Development,    1 -. 
noted  in  the  Electrical  World  Jan.  25,  the  Society  for 
trical  Development.  Inc.,  will  shortly  issui  ,-t  in- 

vitation to  the  electrical  industry  to  attend  a  conferei 
the  purpose  of   discussing   concrete   methods 
on  the  publicity  campaigi 

to  effect  the  co-operative  movement  for  benefiting  the 
entire  electrical  industry.  This  conference  will  be  held  in 
Mew    York    on    March  4  and   5.      Details   0  Hnglv 

comprehensive  program  are  •  ted.     Many 

of  the  leaders  in  all  branches  of  the  central-station  and 
electrical  manufacturing  industries  have  already  accepted 
invitati  le  meeting  on  pertinent  subjects  and 

acceptances  are  being  awaited  by  the  committee  from  a 
number  of  other  men  whose  views  on  the  purposes  of  the 
society  ami  methods  of  effecting  these  will  be  of  great  in- 
terest   to  those  present. 
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Tour  of  Jupiter  F.  E.  Watts. — Local  organizations  of 
the  Jovian  Order  on  the  Pacific  Coast  from  Spokane  to 
Los  Angeles  have  this  week  received  a  visit  from  Mr.  F.  E. 
Watts,  head  of  the  order,  who  is  making  a  tour  of  visitation 
which,  when  completed,  will  include  twenty-five  cities  of 
the  middle  and  far  West.  In  many  of  his  speeches  to  his 
brother  Jovians  Mr.  Watts  has  dwelt  upon  the  need  for  co- 
operation by  the  order  in  bringing  about  patent  reform  and 
in  other  activities  for  the  good  of  the  electrical  industry. 
State  and  local  officials  have  very  generally  joined  with  the 
electrical  men  in  the  gatherings  where  the  Jupiter  has  been 
entertained.  His  itinerary  next  week  includes  Salt  Lake 
City,  Denver  and  Omaha. 


Pulmotor  Shown  at  Jovian  Luncheon. — At  the  New 
York  Jovian  luncheon  in  New  York  this  week  a  practical 
demonstration  of  the  pulmotor  was  given  by  Mr.  E.  W. 
Gorry,  chief  operator  of  the  United  Electric  Light  &  Power 
Company.  The  "patient"  whose  resuscitation  was  success- 
fully accomplished  was  Mr.  J.  F.  Lufkin,  of  the  same  com- 
pany. The  instrument  used  was  one  of  the  forty-five  pul- 
motors  with  which  the  New  York  electric  and  gas  com- 
panies are  now  equipped.  Besides  showing  the  pulmotor 
in  operation,  Mr.  Gorry  thoroughly  explained  the  neces- 
sary manipulation  of  the  patient,  the  positions  in  which  he 
is  placed  and  the  means  necessary  to  keep  the  throat  unob- 
structed and  to  prevent  the  pulmotor  acting  as  a  stomach 
pump  in  addition  to  inflating  and  deflating  the  lungs.  States- 
man Becker,  who  presided  at  the  luncheon,  announced  that 
the  next  rejuvenation  in  New  York  would  be  held  on  March 
10,  at  which  time  it  is  expected  that  125  candidates  will  be 
admitted. 

*     *     * 


Institute  of  Operating  Engineers'  Lecture. — The  In- 
stitute of  Operating  Engineers  has  secured  Dr.  Frederic 
Bannerth,  consulting  chemist,  to  give  three  talks  on  Feb.  15, 
March  15  and  April  19  on  the  following  subjects:  "Fuel, 
Combustion  and  Fire-Room  Principles,"  'Water  for  Boiler 
Purposes"  and  "Lubricants  and  Their  Value."  The  lectures 
will  be  given  in  the  order  named  to  members  and  non- 
members  in  the  Engineering  Societies  Building,  29  West 
Thirty-ninth  Street,  New  York,  on  the  dates  mentioned 
at  8:15  p.  m. 

*  *     * 

Minnesota  Contractors.— A  meeting  of  the  Minnesota 
Electrical  Contractors'  Association  was  held  in  the  Build- 
ers' Exchange,  St.  Paul,  on  Feb.  1.  In  a  general  discus- 
sion it  was  agreed  that  the  growth  of  the  association  in 
numbers  and  influence  would  be  a  decided  benefit  in  raising 
the  standard  of  the  electrical  construction  business  in  the 
State.  The  St.  Paul  members  gave  a  banquet  to  the 
visitors.  The  next  meeting  will  be  held  in  Minneapolis 
on  June  20.  Mr.  G.  M.  Jones,  of  Minneapolis,  is  secretary 
of  the  association. 

*  *     * 

Organization  of  Chicago  Jovian  Lunch  Club. — At  a 
meeting  held  on  Feb.  3,  attended  by  sixty-five  members  of 
the  Jovian  Order  living  in  Chicago,  a  Chicago  Jovian 
Lunch  Club  was  formed.  For  the  present  the  new  club 
will  meet  at  luncheon  at  the  Grand  Pacific  Hotel  every 
Monday  at  12:15  p.  m.  Mr.  George  C.  Richards,  statesman 
for  Northern  Illinois,  is  chairman,  and  Mr.  M.  S.  Hart  is 
secretary.  The  club  will  begin  an  active  campaign  for  new 
members,  and  it  is  probable  that  several  rejuvenations  will 
be  held  before  the  great  rejuvenation  to  take  place  during 
the  N.  E.  L.  A.  convention  in  Chicago  on  June  2-6. 


SOCIETY  MEETINGS. 

Columbia  Electrical  Engineering  Society. — At  a 
meeting  of  the  Electrical  Engineering  Society  of  Columbia 
University  to  be  held  on  Feb.  13  at  8:15  p.  m.  in  the  Engi- 
neering Building,  117th  Street  and  Broadway,  Mr.  Fred- 
erick B.  Corey,  of  the  Union  Switch  &  Signal  Company, 
will  give  an  illustrated  talk  on  "Railway  Switch  Practice." 


Boston  Engineers'  Club.— Among  the  speakers  at  the 
opening  of  the  Engineers'  Club  of  Boston,  Mass.,  on  Jan.  25 
were  Mr.  George  Westinghouse,  Colonel  George  W.  Goe- 
thals  and  President  A.  Lawrence  Lowell  of  Harvard  Uni- 
versity. The  officers  of  the  club  are:  President,  Mr.  Ira 
N.  Hollis ;  vice-presidents,  Messrs.  Charles  L.  Edgar  and 
Charles  T.  Main;  treasurer,  Mr.  Eliot  Wadsworth.  and 
secretary,  Mr.  Luzerne  S.  Cowles. 


Jovian  Chapter,  St.  Louis  Electrical  League. — At  its 
annual  meeting  and  dinner,  held  at  the  Mercantile  Club, 
St.  Louis,  Jan.  28,  the  Jovian  Chapter  of  the  St.  Louis 
League  of  Electrical  Interests  entertained  as  its  guests  the 
visiting  delegates  of  the  Western  Association  of  Electrical 
Inspectors.  Mr.  Sam  A.  Hobson,  the  retiring  president, 
presented  Secretary  Ell  C.  Bennett  with  a  handsome  leather 
case  in  token  of  the  league's  appreciation  of  his  services. 
Mr.  Bennett's  report  showed  a  treasury  balance  of  $800. 
Upon  motion  of  Mr.  W.  O.  Layman  a  resolution  was  passed 
urging  the  selection  of  St.  Louis  as  the  place  of  next  year's 
Jovian  convention  and  the  election  of  Mr.  W.  N.  Matthews, 
of  that  city,  as  national  Jupiter.  St.  Louis  chapter  officers 
for  the  year  were  unanimously  elected  as  follows:  Presi- 
dent, A.  C.  Einstein;  vice-president,  W.  N.  Matthews,  and 
secretary-treasurer,  E.  C.  Bennett.  An  attendance  of  400 
marked  the  meeting  and  banquet. 


Jovian  Rejuvenation  at  Baltimore. — A  rejuvenation 
and  banquet  of  the  Baltimore  Jovians  on  Feb.  1  at  the  Hotel 
Emerson  was  addressed  by  Prof.  Charles  F.  Scott,  past- 
president  of  the  A.  I.  E.  E.  Statesman  Melvin  H.  Jones 
presided  at  the  banquet,  and  in  the  course  of  his  remarks 
said  that  Jovian  progress  in  Baltimore  in  the  past  year 
was  "only  the  yawn  of  a  giant  just  waking  up.  When  we 
really  get  thoroughly  awake  we  will  show  Baltimore  a  real 
electrical  shock." 

*     *     * 

Annual  Banquet  of  Lynn  Section  of  A.  I.  E.  E. — The 
second  annual  banquet  of  the  Lynn  Section  of  the  Ameri- 
can Institute  of  Electrical  Engineers  was  held  at  the  Bos- 
ton City  Club,  Boston,  Mass.,  on  Jan.  25.  Prof.  F.lihu 
Thomson  acted  as  toastmaster,  and  Mr.  Frederick  P.  Fish, 
the  well-known  attorney,  spoke  on  "The  Recall  of  Judges 
and  the  Referendum,  or  the  Judicial  Decision  of  the  Peo- 
ple." The  Lynn  Section  has  now  a  membership  of  510, 
making  it  the  banner  loc:d  section  of  the  A.  I.  E.  E. 


Meeting  of  Hamilton  Section,  N.  E.  L.  A. — Over  100 
members  attended  the  meeting  of  the  Hamilton  (Ont.)  Sec- 
tion of  the  National  Electric  Light  Association  on  Jan.  22 
to  wish  President  Thomas  F.  Kelly  success  in  his  new  un- 
dertaking. As  has  been  already  announced  in  these  col- 
umns, Mr.  Kelly  has  severed  his  connection  with  the  Hamil- 
ton Flectric  Light  &  Power  Company  and  accepted  the  post 
of  sales  agent  of  the  Dayton  (Ohio)  Power  &  Light  Com- 
pany. The  meeting  was  therefore  very  largely  a  farewell 
reception  to  Mr.  Kelly,  who  was  presented  with  a  cabinet 
of  silver  by  the  employees  of  the  Hamilton  Electric  Light 
&  Power  Company,  and  who  in  turn  presented  a  life-size 
photograph  of  himself  to  the  section.  Previous  to  the 
presentation  there  was  an  illustrated  lecture  on  the  Panama 
Canal  by  Air.  George  W.  Magalhaes.  Addresses  were  also 
made  li\  1'resident-elect  L.  W.  Pratt  of  the  Hamilton  Sec- 
tion ;  Mr.  George  W.  Ames,  past-president  of  the  Buffalo 
Section,  and  Messrs.  George  D.  Fearman.  W.  G.  Angus  and 
1  harles  G.  Choate. 
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Gas-Engine-Driven  Central  Station 


High  Load-Factor  Obtained  by  the  Titusville  Light 
&  Power  Company  in  the  Natural  (ias  and  Oil 
Regions   in   the  Northwestern  Part  of  Pennsylvania 


TITUSVILLE,  Pa.,  is  said  to  be  one  of  the  wealthiest 
cities  per  capita  in  the  United  States.  It  has  a 
population  of  approximately  9000  and  is  situated  on 
Oil  Creek,  in  Crawford  County,  about  midway  between 
Buffalo  and  Pittsburgh,  on  the  Chautauqua  division  of  the 
Pennsylvania  Railroad  and  at  the  terminus  of  the  Dunkirk, 
Allegheny  Valley  &  Pittsburgh  branch  of  the  New  York 
Central  &  Hudson  River  Railroad  Company.  Surrounded 
by  an  agricultural  and  farming  community,  Titusville  pre- 
sents many  features  as  a  manufacturing  town.  Primarily, 
it  is  the  home  of  several  of  the  most  influential  oil  men  in 
the  country  and  contains  the  principal  offices  of  the  Tide- 
water Oil  Company,  Pure  Oil  Company,  South  Penn  Oil 
Company,  Carter  Oil  Company,  United  States  Pipe  Line 
Company,  National  Oil  Company,  Derrick  Oil  Company, 
and  possibly  twenty  other  smaller  companies.  Both  the 
Tidewater  Oil  Company  and  the  United  States  Pipe  Line 
Company  have  important  pumping  stations  there,  and  in 
fact  all  the  oil  from  the  Illinois  field  for  the  East  is  brought 
in  pipe  lines  through  Titusville. 

In  addition  to  the  large  refineries  of  the  Pennsylvania 
Paraffine  Works,  the  American  Oil  Works  and  the  Titus- 
ville Oil  Works  there  are  several  important  manufacturing 
concerns  located  there.  Among  these  are  the  American 
Radiator  Company,  the  largest  manufacturer  of  steam  and 
hot-water  radiators;  the  Cyclops  Steel  Works,  which  make 
a  specialty  of  high-grade  tool  steel ;  the  Titusville  Forge 
Company,  which  manufactures  iron  forgings  for  all  kinds 
of  work;  the  Titusville  Iron  Company,  which  manufactures 
gas  and  steam  engines,  boilers,  tanks,  pumping  rigs  and 
specialties  for  the  oil  industry ;  the  acid  works  of  the  Gras- 


selli  Chemical  Company;  extract  works;  the  Queen  City 
Tannery,  owned  by  the  United  States  Leather  Company ; 
a  silk  mill,  cutlery  works,  a  chair  factory,  several  wood- 
working concerns  and  smaller  machine   shops. 

The  Titusville  Light  &  Power  Company  is  incorporated 
under  the  laws  of  Pennsylvania  and  at  present  owns  the 
only  franchise  for  supplying  electricity  in  Titusville.  For 
this  privilege  it  pays  the  city  by  lighting  its  city  hall,  hose 
houses  and  jail,  so  long  as  no  competing  franchise  is 
granted.  The  company's  power  house  is  located  on  a 
rectangular  piece  of  ground.  711  ft.  by  170  ft.,  abutting  on 
Franklin  Street,  a  principal  business  street  within  21 
of  the  business  center.  The  Pennsylvania  Railroad  Com- 
pany has  a  switch  on  one  side  and  the  New  York  Centra] 
Railroad  Company  a  switch  on  the  other  side  of  tin  p 
erty.  An  ample  supply  of  water  is  secured  from  a  65-ft. 
drilled  well  capable  of  supplying  at  least  i".ooo  gal.  of 
water  an  hour  continuously. 

The  station  building  itself  was  erected  during  the  summer 
of  19C.S  and  is  62  ft.  by  42  ft.,  all  in  one  room  with  a  heavy 
concrete  floor,  brick  walls  and  steel  roof.  A  steel  runway 
carries  a  10,000-lb.  crane  the  entire  length  of  the  building, 
20  ft.  above  the  floor.  The  generating  equipment  0  mi- 
prises  two  180-hp,  three-cylinder,  14-in.  by  18-iu.  vertical- 
type  gas  engines  each  directly  connected  to  a  125-kw,  2300- 
volt,  three-phase.  60-cycle  alternator  with  directly  con- 
nected 6-kw  exciter,  and  one  four-cylinder,  250-hp  vertical- 
type  gas-engine  unit  with  the  same  cylinder  dimensions. 
This  unit  drives  a  200-kw  generator.  At  present  a  fourth 
unit,  similar  to  the  third,  is  being  installed.  The  gas  en- 
gines were  built  by  the  Titusville  Iron  Company,  the  works 
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of  which  are  located  on  the  property  adjoining  the  electric- 
light  plant.  The  latter  has  the  constant  attention  of  the 
iron  company's  engineers,  who  use  the  plant  as  a  show- 
room for  prospective  gas-engine  purchasers.  A  Deming 
triplex  pump  geared  to  a  5-hp,  three-phase,  220-volt  motor 
supplies  all  the  necessary  water  for  plant  purposes,  and  a 
Bury  double-acting  air  compressor  belted  to  a  5-hp,  three- 


FIG.    2 — SECTIONAL  VIEW   OF   ONE   OF   THE   GAS   ENGINES 

phase,  220-volt  motor  supplies  air  for  starting  the  engine, 
driving  a  pneumatic  tool  and  drawing  oil  and  gasoline  from 
the  storage  tank.  A  steel  tank  holding  no  cu.  ft.  is  used 
to  store  air  under  a  pressure  of  160  lb.,  and  two  tanks  each 
of  119-gal.  capacity  store  the  necessary  oil  and  gasoline. 
The  latter  tanks  are  buried  outside  the  building  and  are 
equipped  with  the  necessary  piping,  air  connections,  etc., 
to  bring  the  oil  and  gasoline  into  the  plant.  A  i-kw  motor- 
generator  set  supplies  no-volt  direct  current  for  telegraph 
purposes  and  also  for  engine-ignition  purposes. 

The  engines  are  of  the  vertical,  single-acting,  four-stroke 
cycle  type  governed  by  automatically  controlling  a  gas  and 
air  mixture  of  practically  constant  quality.  The  cylinders 
are  bolted  to  the  top  of  an  inclosed  crank  case  which  serves 
the  added  purpose  of  providing  means  for  accomplishing 
copious  oil-bath  lubrication  of  all  working  parts.  Natural 
gas  containing  approximately  1000  effective  heat  units  per 
cubic  foot  is  supplied  to  the  engines  at  a  pressure  not  ex- 
ceeding y2  lb.  per  square  inch  by  pressure  gage  and  not 
less  than  4  in.  pressure  by  water  column.  The  cylinder 
and  the  cylinder  heads  are  water-jacketed,  but  there  is  no 
I  water  connection  between  the  heads  and  the  cylinders.  Both 
have  ample  independent  supply  to  permit  the  engines  to  be' 
operated  at  full  load  continuously  without  overheating.  The 
inlet  and  exhaust  valves  are  of  the  poppet  type  and  are 
operated  by  cam  and  spring  valve  gear.  Each  exhaust 
valve  is  provided  with  a  cam  to  enable  the  operator  to  re- 
lieve the  compression  at  will  for  starting  purposes. 

Separate  air  and  gas  valves  are  contained  in  the  mixing 
valve.  The  air  and  gas  valves  are  of  the  cylindrical  type 
operated  vertically  by  the  governor  and  have  suitable  ports 
arranged  so  that  they  can  be  rotated  by  hand  independently 
of  each  other  so  as  to  vary  the  size  of  the  port  opening  for 


air  and  gas  to  get  the  best  mixture.  A  governor  of  the  fly- 
ball  type  is  geared  directly  to  the  cam  shaft  and  operates 
the  mixing  valve  by  means  of  a  shaft  and  levers.  A  dual 
system  of  ignition  is  employed;  one,  a  jump  spark  >vith 
magneto,  and  the  other  of  positive  make-and-break  type, 
both  being  driven  from  the  cam  shaft.  Provision  is  made 
for  starting  the  engine  automatically  by  means  of  a  starting 
valve  which  is  operated  by  a  cam  on  the  cam  shaft  and 
admits  compressed  air  to  one  of  the  cylinders.  Between 
25  per  cent  of  full  load  and  full  load  the  speed  of  the  engine 
does  not  vary  more  than  2  per  cent  either  way  from  the 
mean  speed  for  all  reasonable  usual  changes  of  load  during 
normal  operation.  In  case  of  unusual  and  sudden  large 
changes  of  load  the  speed  momentarily  exceeds  these  limits. 
Standard  switchboard  equipment  is  employed,  and  in  addi- 
tion to  the  lightning  protection  in  the  station  graded  shunt 
and  non-arcing  lightning  arresters  are  used  on  the  line  to 
protect  the  large  transformers  and  the  motor  installations. 

There  is  nothing  unusual  about  the'  station  except  per- 
haps the  simplicity  of  the  layout  and  the  fact  that  until  re- 
cently no  reserve  apparatus  was  installed.  Located  as  the 
company  is  in  the  heart  of  a  natural  gas  and  oil  region, 
competition  from  both  of  these  forms  of  fuel  is  of  course 
to  be  expected.  The  city  of  Titusville,  moreover,  owns  and 
operates  its  own  street-lighting  plant.  The  generating 
equipment  for  the  latter,  which  has  been  in  operation  since 
1889,  is  located  in  the  water  works  and  furnishes  energy  for 
152  Brush  open-arc  lamps  rated  at  9.6  amp.  The  plant  is 
rather  antiquated  and  is  unable  to  furnish  additional  light- 
ing service  for  the  city.  Inasmuch  as  there  are  no  funds 
available  for  improving  the  municipal  lighting  installation, 
the  Titusville  Light  &  Power  Company  will  in  all  prob- 
ability be  called  upon  in  the  near  future  to  do  some  of  the 
street  lighting  of  the  city. 

The  company  purchases  natural  gas  at  a  net  rate  of  $0.28 
per  1000  cu.  ft.,  and  this  rate  is  given  to  every  other  con- 
sumer of  natural  gas  in  Titusville.  It  is  significant,  there- 
fore, that  in  the  face  of  these  competitive  conditions  the 
company  has  increased  its  output  three  and  one-half  times 
in  the  last  two  years  and  acquired  quite  a  motor  load.    The 


FIG.    3 SWITCHBOARD    IN    TITUSVILLE    STATION 

latter  load  is  about  four  times  the  size  of  the  lighting  load, 
although  the  revenue  derived  from  each  is  about  the  same. 
By  a  judicious  use  of  synchronous  apparatus  on  certain  of 
the  motor  circuits  the  average  power-factor  of  the  system 
is  maintained  at  90  and  over.  The  company  has  been  for- 
'  tunate  in  the  acquisition  of  certain  installations  possessing 
excellent  diversity  factors.     There  is,  therefore,  no  evening 
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peak  such  as  is  found  in  systems  where  the  motor  load  and 
the  lighting  load  overlap.  The  maximum  load  is  encoun- 
tered shortly  after  9  o'clock  in  the  morning  and  again  in 
the  early  afternoon,  and  the  load  curve  is  lowest  between 
midnight  and  about  seven  in  the  morning.  Under  these 
conditions  a  fairly  good  load-factor  is  to  be  expected,  and 
the  Titusville  Light  &  Power  Company's  system  possesses 
a  load-factor  ranging  between  70  and  80  per  cent.  The 
station  is  operated  at  minimum  labor  expense,  there  being 
two  twelve-hour  shifts  with  a  single  engineer  in  charge. 
The  day  operator  receives  $80  a  month  and  the  night 
operator  $65  a  month ;  so  that  the  total  labor  cost  for 
operating  the  station   is  $145  a  month. 
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There  are  over  102  motors  connected  to  the  company's 
system  with  an  aggregate  rating  of  approximately  1000  hp. 
Most  of  the  large  installations  are  driven  directly  by  2300- 
volt  motors,  thus  eliminating  transformer  losses.  The  larg- 
est load  fed  from  the  system  is  that  of  the  Titusville  Forge 
Works,  which  aggregates  600  hp.  A  part  of  the  equipment 
comprises  a  200-kw  synchronous  converter  which  is  over- 
excited so  as  to  improve  the  power-factor  of  the  system. 
The  works  were  formerly  operated  from  a  gas-engine  in- 
stallation, but  after  a  thorough  investigation,  which  took 
cognizance  of  the  troubles  caused  by  gas-engine  mishaps, 
it  was  decided  to  employ  central-station  service.  The  rate 
is  1.75  cents  per  kw-hr.  for  a  twenty-four-hour  load. 


It  was  felt  at  the  time  this  load  was  taken  over  that  there 
would  be  a  very  marked  increase  in  the  station  demand, 
and  some  anxiety  was  manifested  by  the  forge  works  as 
to  its  effect  on  the  company's  system.  However,  much  to 
the  surprise  of  all  concerned,  the  diversity  factor  of  the 
installation  was  such  that  the  demand  on  the  station  was 
increased  only  slightly.  The  Titusville  Iron  Works,  which 
operate  a  gas-engine-driven  isolated  plant,  contracts  with 
the  central  station  for  service  extending  from  about  10  p. 
m.  to  4  a.  m.,  during  which  time  its  engines  are  shut  clown. 
Having  a  direct-current  equipment,  the  iron  works  have 
installed  a  motor-generator  set  to  carry  the  night  load,  see- 
ing that  the  central  station  supplies  only  alternating  cur- 
rent. The  set  is  rated  at  60  kw 
and  the  load  comes  on  at  a  time 
when  the  system  is  delivering 
minimum  output.  Since  the 
iron  works  are  enabled  to  op- 
erate at  night  without  keeping 
their  own  plant  in  operation, 
with  its  necessary  attendants, 
considerable  saving  is  effected 
by  employing  central-station 
service. 

The  number  of  residences 
supplied  with  electricity  is  more 
than  200,  about  100  of  these  be- 
ing equipped  with  "Excess"  in- 
dicators. For  the  latter  serv- 
ice a  charge  of  1  cent  a  watt  a 
month,  with  a  minimum  bill  of 
$1.25  a  month,  is  in  force.  The 
base  meter  rate  for  residence 
service  is  12  cents  per  kw-hr. 
There  is  a  very  little  competi- 
tion encountered  with  natural 
gas,  despite  its  cheapness  for 
store  lighting,  and  where  50 
kw-hr.  is  consumed  monthly 
the  rate  is  9  cents  per  kw-hr. 
less  a  discount  of  5  per  cent. 
for  prompt  payment. 

The  company  carries  a  full 
line  of  electrical  supplies  in  its 
office  in  the  Post  Office  build- 
ing, on  Central  Avenue,  and  en- 
gages in  contracting  work  also. 
Incandescent  lamps  are  sold  at 
list  prices  and  all  goods  are  sold 
at  a  profit.  Such  wiring  work 
as  the  company  does  is  also 
done  at  a  profit.  In  a  great 
many  of  the  residences  the 
tin  ins  are  placed  on  the  back 
porches,  a  custom  which  ob- 
tains in  many  Pennsylvania 
towns  and  by  reason  of  which 
meters  are  read  expeditiously 
and  with  minimum  expense. 

Every  precaution  is  taken  to 
keep  down  the  operating 
pense  without  sacrifice  of  reliability.  Of  all  the  apparatus 
the  gas  engines  are  probably  most  prone  to  cause  unex- 
pected trouble,  but,  inasmuch  as  these  are  manufactured 
next  door,  the  station  is  amply  guarded  in  this  respect.  Thus 
far,  however,  the  engines  have  given  remarkable  service. 
A  representative  copy  of  the  station  log,  reproduced  here- 
with, shows  a  fuel  consumption  of  14.8  cu.  ft.  of  gas  per  k\v.- 
hr.  The  cost  of  electrical  energy  delivered  at  the  switch- 
board, including  fuel,  engineers'  wages,  supplies,  repairs  to 
building,  machinery  and  equipment,  is  less  than  8  mills  per 
kw-hr..  which  is  remarkably  low  for  so  small  a  station.  Mr. 
E.  F.  McCabe  is  the  general  manager  of  the  Titusville  Light 
&  Pow  er  Company. 
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International  Scandinavian  Transmission  System 


Comparative  costs  of  generating  equipment  and  pro- 
posed 200-mile  line  from  Trollhattan  to  Copenhagen 
— 90,000-volt     direct-current     system     recommended 


NEGOTIATIONS  have  been  under  way  for  some 
time  between  the  Swedish  and  Danish  govern- 
ments for  the  sale  and  transmission  of  electrical 
energy  from  Trollhattan,  Sweden,  to  Copenhagen.  The 
commercial  feasibility  of  the  project  has  been  investigated 
by  the  Swedish  government,  which  engaged  Mr.  Carl  A. 
Rossander,  of  the  Elektriska  Profningsanstalten,  Stock- 
holm, to  report  on  the  matter.  Mr.  Rossander  was  assisted 
in  his  investigations  by  Messrs.  Torsten  Holmgren,  of 
Trollhattan,  and  Mr.  Georg  Centerwall,  of  Stockholm,  and 
the  following  information  is  contained  in  their  report  to 
the  Swedish  government. 

The  present  generating  stations  in  Copenhagen  being  too 
small  to  meet  the  increasing  demand  for  electrical  energy 
in  the  city  and  its  suburbs,  it  was  proposed  either  to  build  a 
new  modern  steam  station  or  to  purchase  energy  from  the 
large  hydroelectric  system  recently  erected  by  the  Swedish 
government  at  Trollhattan  and  transmit  it  at  high  tension 
to  Copenhagen.  In  order  to  obtain  exact  knowledge  of  the 
relative  merits  of  the  prevailing  transmission  schemes  for 
the  project  in  hand,  a  thorough  study  was  made  of  the 
existing  conditions,  the  probable  ultimate  demand,  produc- 
tion costs  in  a  modern  steam  generating  station  at  Copen- 
hagen, and  the  cost  of  transmitting  energy  from  Trollhattan 
across  the  strait  to  Denmark  and  thence  on  to  Copenhagen. 

The  city  and  suburbs  of  Copenhagen  have  a  population 
of  581,000  and  are  at  present  served  by  three  central  steam 
stations  and  a  number  of  isolated  plants.  Extensions  or 
improvements  of  these  stations  were  not  considered  for  the 
purpose  of  furnishing  the  whole  supply,  but  in  case  energy 
should  be  purchased  from  Trollhattan  it  is  proposed  to 
retain  these  stations  with  their  storage-battery  equipments 
in  case  of  interruptions  on  the  high-voltage  system  and 
also  for  carrying  the  peak  load.  The  Trollhattan  plant, 
which  was  described  in  the  Electrical  World  Jan.  n,  1913, 
is  designed  for  100,000  hp  generated  by  ten  10,000-hp  turbo- 
generators, of  which  eight  are  now  installed.  The  remain- 
ing two  units  could  be  used  for  the  generation  of  energy 
for  sale  to  Copenhagen.     During  191 1,  when  the  investiga- 

TABLE    I COST    PER    KILOWATT    FOR    STEAM    TURBO-GENERATOR 

STATION    AT    COPENHAGEN 


annual  expense  per  kilowatt.  In  this  connection  it  should 
be  mentioned  that  the  estimates  do  not  include  cost  of 
administration,  taxes,  insurance,  etc.,  and  that  the  rating 
of  the  proposed  plant  corresponds  to  the  present  demand. 
The  variable  annual  expenses  for  the  proposed  plant,  includ- 
ing cost  of  fuel,  oil,  coal  transportation  and  storage,  would 

TABLE  II FIXED  ANNUAL  EXPENSES  PER  KILOWATT  FOR  STEAM 

TURBO-GENERATOR     STATION     AT    COPENHAGEN 


Interest,  5  per  cent  on  $34.60 $1 .73 

Depreciation : 

Turbo-generators,  condensers  and  auxiliaries,  3  per 

cent $0.38 

Boilers,  cranes,  switchboard,  miscellaneous,  4.6  per 

cent 0.73 

Buildings,  0.5  per  cent   0.02 

$1.13 

Maintenance : 

Turbo-generators,  condensers  and  auxiliaries,  1.5  per 

cent $0.19 

Boilers,  4  per  cent 0.49 

Building,  1  per  cent 0.03 

Switchboard,  cranes,  miscellaneous,  2.5  percent  . .  .  .  0.09 

0.80 

Wages 1.34 

Total $5  .  00 

amount  to  0.4  cent  per  kw-hr.,  based  upon  the  manufacturer's 
guarantee  of  steam  consumption  and  the  market  price  of  fuel 
at  Copenhagen.  The  cost  of  generating  electrical  energy  at 
Copenhagen  would,  therefore,  be  a  fixed  charge  of  $5  per 
kw  per  annum  plus  0.4  cent  per  kw-hr. 

The  operating  expenses  of  the  present  plants  are  of  inter- 
est. Table  III  shows  the  variable  annual  expense  per  kilo- 
watt-hour during  1910.  Assuming  that  the  plants  would  be 
used  as  reserve  and  for  carrying  the  peak  loads,  the  figures 
would  be  somewhat  reduced.  The  cost  of  maintenance  and 
supplies  would  be  decreased  by  about  75  per  cent  and  the 
total  variable  annual  expense  per  kw-hr.  would  then  be  as 
follows:  Copenhagen,  0.76  cent;  Fredriksberg,  1.07  cents; 
Skovshoved,   1.05  cents.     The  fixed  charges,  including  in- 

TABLE   III VARIABLE  ANNUAL  EXPENSES   PER  KILOWATT-HOUR 

FOR  PRESENT  STEAM   GENERATING  STATIONS 


7000-kw  turbo-generators  with  condensers  and  auxiliaries 

$12.62 
12.12 

Station 

Cost  of 
Fuel, 
Cents 

Cost  oi" 
Oil. 
Cents 

.Maintenance 

and  Sup- 
plies, Cents 

Total 
Cost, 
Cents 

Copenhagen 

Fredriksberg 

Skovshove! 

0.65 
0.96 
0.97 

0.02 
0.05 
0.03 

0.37 
0.24 
0.  19 

2.70 

1  .04 

1.25 

Total 

$34.60 

1  .19 

tion  was  made,  the  demand  in  Copenhagen  was  about  24.000 
kw  and  the  yearly  energy  consumption  65,000,000  kw-hr. 
The  load-factor  was  about  31  per  cent.  The  demand  for 
1913  is  estimated  to  be  about  35,000  kw  and  the  yearly 
energy  consumption  about  95,000,000  kw-hr. 

Cost  of  Modern  Steam  Plant  at  Copenhagen 

The  value  of  electrical  energy  at  Copenhagen  can,  of 
course,  best  be  determined  from  the  cost  of  generation  in 
that  city.  For  this  purpose  quotations  were  obtained  for 
a  complete  steam  turbo-generator  plant,  the  cost  of  which 
per  kilowatt  is  given  in  Table  I.     Table  II  gives  the  fixed 


terest,  depreciation,  wages,  etc.,  are  not  considered,  as  they 
would  remain  practically  the  same  as  under  present  condi- 
tions. 

Transmission  from  Trollhattan 

In  planning  a  transmission  system  from  Trollhattan  to 
Copenhagen,  a  distance  of  204  miles,  a  matter  of  primary 
importance  was  the  amount  of  energy  which  could  be 
transmitted  with  greatest  advantage.  As  stated  above,  it 
was  estimated  that  during  1913  the  demand  would  be 
35,000  kw  during  2700  hours.  On  account  of  the  length 
of  the  transmission   line  and  the  consequent   large  expen- 
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diture  involved  a  comparatively  large  load-factor  would 
be  essential  in  order  to  make  the  project  commerciajly  suc- 
cessful. To  supply  the  whole  demand  at  a  load-factor  of, 
say,  30  per  cent  would  not  be  feasible,  as  the  price  in  that 
case   would   be   considerably    higher   than    that   of    energy 


TABLE    IV- 


-FIXED    ANNUAL    EXPENSES    FOR    ALTERNATING- 
CURRENT   SYSTEM 


Interest, 
per 
Cent 

Deprecia- 
tion, per 
Cent 

Mainten- 
ance, per 
Cent 

Total, 
per 
Cent 

4 
4 
4 
4 
4 

4 

4 

4 
4 

4 
4 
4 
4 

3.4 
3.4 

3.4 
3    4 
3.4 

3.4 

3.4 

3    4 
3.4 

8.3 
3.4 

2.6 
3.4 

0.7 

1  .0 
2,0 
2.0 
2.0 

2  5 
2.0 

3.0 

2.5 

1  .5 
2.5 
0.2 
5.0 

8.1 

Buildings 

Turbines 

Generators 

Transformers 

Converters     and      frequency 

Auxiliaries    (cranes,    pumps. 

etc.) 

Transmission  poles  of  iron.  .  . 

8.4 
9.4 
9.4 
9.4 

9   9 

9.4 

10.4 
9.9 

9.9 

12.4 

generated  at  a  steam  plant  in  Copenhagen.  Further  in- 
vestigations proved  that  one-third  of  the  maximum  de- 
mand, or  about  11,600  kw,  would  be  required  during  5200 
hours.  As  this  corresponds  to  20,000  hp  at  Trollhattan, 
which  is  equal  to  the  output  of  the  two  available  generating 
units  the  following  calculations  have  been  made  on  that 
basis.  The  energy  consumption  would,  however,  probably 
be  considerably  higher  than  the  figures  indicate,  as  it  is 
proposed  to  sell  the  energy  at  a  fixed  price  per  kilowatt  plus 
a  very  low  charge  per  kilowatt-hour,  in  which  case  it  would 
be  to  the  purchaser's  interest  to  distribute  energy  at  a  low 
rate,  for  instance,  during  the  night,  and  to  utilize  the  pres- 
ent storage-battery  system  to  the  largest  possible  extent. 

The  route  of  the  proposed  transmission  line  is  along  the 
west  coast  of  Sweden  from  Gothenburg  to  Helsingborg, 
where  it  crosses  the  Strait  of  Oresund  to  Helsingor,  and 
thence  along  the  coast  of  Denmark  to  Copenhagen.  Both 
alternating-current  and  direct-current  systems  have  been 
considered  for  generation  and  transmission.  At  present 
25-cycle  alternating  current  is  generated  at  Trollhattan  and 
50-cycle  alternating  current  at  Copenhagen. 

Cost  of  Three-Phase  Generating  Equipment  and  Trans- 
mission Lines 

This  system  involves  the  installation  of  turbines,  three- 
phase  generators,  transformers,  transmission  line,  submarine 
cables,  transformer  stations  in  Helsingborg,  Helsingor  and 
Copenhagen  and  frequency  changers  in  Copenhagen  for 
the  generation  and  transmission  of  20,000  hp  measured  at 
the  turbines  at  Trollhattan. 

Assuming  a  100,000-volt  line,  calculations  as  to  the  most 
economical  size  of  copper  conductor  show  that  a  cross- 
section  between  100,000  circ.  mils  and  200,000  circ.  mils 
could  be  used  with  equal  advantage,  and  the  following 
estimates  were  based  on  150,000-circ.  mil  conductors.  The 
total  length  of  the  proposed  line  is  204  miles  with  a  single 
three-wire  circuit  on  iron  poles  with  suspension  insulators. 
At  Helsingborg  it  is  proposed  to  step  down  the  tension  to 
20,000  volts  and  to  carry  the  energy  by  four  three-phase 
submarine  cables,  each  3  by  187.435  circ.  mils,  across  the 
Strait  of  Oresuiul  to  Helsingor,  a  distance  of  3.4  miles. 
From  Helsingor  to  Copenhagen  either  20,000  volts  or 
100,000  volts  can  be  used,  the  latter  being  the  more  eco- 
nomical 

If  the  generators  have  an  efficiency  of  c>6  per  cent,  all  the 
transformers  98.5  per  cent,  and  the  frequency  changers  at 
Copenhagen  90  per  cent,  there  would  lie  available  for  dis- 
tribution at  10.000  volts  11,600  kw  at  25  cycles  or  10.440  kw 
at  a  frequency  of  50  cvcles. 


In  estimating  the  fixed  annual  expenses  (Table  IV)  4 
per  cent  interest  has  been  allowed  on  the  investment.  The 
life  of  the  material  is  considered  to  be  about  twenty  years 
except  the  steel  cable,  the  life  of  which  is  limited  to  ten 
years.  No  value  has  been  set  on  any  material  after  the 
time  of  depreciation  except  for  the  copper  conductors, 
which  are  supposed  to  sell  at  25  per  cent  of  first  cost. 
The  wages  of  linemen  have  been  estimated  at  $11  per  mile 
a  year,  and  the  sum  allotted  for  wages  and  lubricating  ma- 
terial at  the  generator  station  at  Trollhattan  and  at  the  con- 
verter station  at  Copenhagen  is  $3,200,  and  at  each  of  the 
transformer  stations  at  Helsingborg,  Helsingor  and  Copen- 
hagen about  $1,300. 

In  the  total  expense  (Table  V)  is  included  the  whole 
project  from  the  turbines  at  Trollhattan  to  and  including  the 
transformer  station  at  Copenhagen.  The  total  cost,  includ- 
ing the  frequency  converter  station  at  Copenhagen,  is  given 
separately.  Twenty  per  cent  has  been  added  to  the  actual 
cost  to  cover  incidentals  and  administration 
Cost  of  Direct-Current  Generation  and  Transmission 

For  direct-current  transmission  the  Thury  constant-cur- 
rent system  at  90,000  volts  was  considered.  Submarine  cable 
can  be  obtained  for  that  voltage  and  consequently  no  trans- 
former stations  would  be  required  at  Helsingborg  and 
Helsingor.  The  Trollhattan  plant  is  at  present  arranged 
for  two  future  10,000-hp  turbines,  but  a  direct-current  sys- 
tem would  require  instead  four  5000-hp  machines  each 
driving  five  direct-current  series-connected  generators.  The 
Thury  system  would  also  involve  a  converter  station  at 
Copenhagen  for  changing  from  direct  current  to  50-cycle 
alternating  current. 

TABLE     V COST    OF    GENERATING     AND      rRANSMITTING     ALTER- 
NATING CURRENT  AND  EVENTUALLY  CONVERTING  IT  INTO 
50-CYCLE    ALTERNATING   CURRENT    AT    COPENHAGEN 


Cost  of 
Installation 

Annual 
Expenses 

Generating  station: 

Two  10,000-hp  turbines  and  auxiliaries 

Three-phase  generators 

Transformers  at  Trollhattan.    . 

Wages,  oil  and  supplies 

$81,000 
70,500 
31,500 
27,000 

$7,600 
6,600 
2,950 
2,650 
3,200 

Transmissioi 

Iron  poles,  including  erection,  at  $1,350] 

Insulators,  at  S390  per  mile 

Iron  cable,  at  SS7  per  mile       ... 
Copper  conductors,  at  $1,525  per  mile 

1210,000 

$275,000 

1 7 , 900 

310,100 

$2  i, 

S2  7.200 

7,900 

2,500 

21,000 

2,200 

Three  transformer  stations: 

Buildings 

Transformers. 
Instruments 

SOS  1,000 

$40,500 
81.000 
30,500 
40,500 

$61  ,801 

$3,400 
7,600 
3,000 

4.200 

Wages  ai 

4,000 

Submarine  cables: 

Four  cables,  each  3.4  miles,  at  S5, 780  per  mile.  . 
Loading  on  steamer,  laying  and  spli>  i 
Freight  and  marine  insurance 

S78.600 
20,000 
5,400 
9.500 

$14,200 

Incidentals 

$113,500 

$14,200 

Total 

Frequency-converter  station: 

Three    frequency    changers,    2 ; 

!      | 

Incidentals 

{19.000 
Grand  total... 

\  plan  for  tiie  generation  ":  irrent 

at  ["rollhattan  and  us  conversion  to  direct  current  for  trans- 
mission was  studied.  Either  impregnated  wooden  poles  or 
iron   po  i   and   a   ground  return.     Esti- 

mates were  made  for  this  as  well  as  for  ordinary  metallic- 
return  systems.     For  the  direct-current  generators  and  mo- 


296 


ELECTRICAL    WORLD 


Vol.  61,  No.  6 


TABLE   VI — COST   OF   GENERATING   AND    TRANSMITTING   DIRECT   CURRENT    AND    EVENTUALLY     CONVERTING     IT     INTO     50-CYCLE 

ALTERNATING    CURRENT    AT    COPENHAGEN 


WOODEN-POLE  TRANSMISSION 

LINE 

IRON-POLE  TRANSMISSION  LINE 

GROUND  RETURN 

METALLIC  RETURN 

GROUND  RETURN 

METALLIC  RETURN 

Cost  of 
Installation 

Annual 
Expenses 

Cost  of 
Installation 

Annual 
Expenses 

Cost  of 

Installation 

Annual 
Expenses 

Cost  of 
Installation 

Annual 
Expenses 

Changes  for  turbines 

$40,500 
2,700 

'    $3,400 
200 

$40,500 
2,700 

$3,400 
200 

$40,500 
2,700 

$3,400 
200 

$40,500 
2,700 

$3,400 

Generating  equipment: 

Four  5000-hp  turbines.  .  .  . 

$43 , 200 

$8 1 , 000 
210,000 

$3,600 

$7,600 
21,400 
3,200 

$43,200 

$81,000 
216,000 

$3,600 

$7,600 
21,400 
3,200 

$43,200 

$81 ,000 
216,000 

$3,600 

$7,600 
21,400 
3,200 

$43,200 

$81,000 
216,000 

$3,600 

$7,600 
21,400 

Direct-current  generators  and  auxiliaries 

Wages,  oil  and  supplies 

Submarine  cables: 

Two  cables,  each  3.4  miles,  1S0.00O  circ.  mils 
Laying  of  cables,  etc. .    . 

$297,000 

$24,600 
18.900 

$32,200 
}    $5,400 

$297,000 

$24,600 
18,900 

$32,200 
}    $5,400 

$297,000 

$24,600 
18,900 

$32,200 
|    $5,400 

$297,000 

$24,600 
18,900 

$32,200 
}    $S,400 

Transmission  line: 

$43,500 

$125,100 
31,900 
1 7 , 800 
166,200 

$5,400 

$13,000 
3,200 
2,500 
11 ,300 
2,200 

$43,500 

$204,000 

28,400 

1 7 , 800 

470,000 

$5,400 

$21 , 100 
2,800 
2,500 
32,000 
2,200 

$43,500 

$178,000 
32,900 
17,800 
166,000 

$5,400 

$17,700 
3,200 
2,500 
11  ,300 
2,200 

$43,500 

$264,000 

28,400 

1 7 , 800 

470,000 

$5,400 

Iron  cable. . . . 

ncidentals 

$341,000 
$140,000 

$32,200 
$14,400 

$720,200 
$220,000 

$60,600 
$19,700 

$394,000 
$153,000 

$36,900 
$15,100 

$780,200 
$22  7,000 

$65,600 

Total 

$864,700 

$221,000 
51,500 
10,800 

54,000 

$87,800 

$22,000 
4,800 
1,100 
3,200 
6,200 

$1,320,900 

$212,000 
48,500 
10,800 

51 ,500 

$121,500 

$21,000 
4,600 
1,100 
3,200 
5,900 

$931,400 

$221,500 
51,500 
10,800 

54,000 

$93,200 

$22,000 
4,800 
1,100 
3,200 
6,200 

$1,390,900 

$213,500 
48 , 600 
10,800 

$127,400 

$21,000 
4,600 
1  ,100 
3,200 

Frequency-converter  station: 

Direct-current  motors  and  auxiliaries        

Three-phase  generators 

Switchboard  and  switch  gear,                         

Wages  and  supplies 

$337,300 

$37,300 

$322,800 

$35,800 

$337,800 

$37,300 

$324,400  ,      $35,800 

Grand  total 

$1,202,000 

$125,100 

$1,643,700 

$157,300 

$1,269,200 

$130,500 

$1,715,300  |    $163,300 

TABLE   VII COST   OF   GENERATING   ALTERNATING    CURRENT   AND    CONVERTING     IT     INTO     DIRECT     CURRENT     AT     TROLLHATTAN, 

TRANSMITTING    DIRECT    CURRENT    AND    EVENTUALLY    CONVERTING     IT     INTO     50-CYCLE     ALTERNATING 

CURRENT   AT   COPENHAGEN 


Building  for  converter  station 

Generating  equipment: 

Two  10.000-hp  turbines 

Two  three-phase  generators 

Switchboard  and  switch  gear: 

Three-phase  motors 

Direct-current  generators  and  auxiliaries 

Switchboard  and  switch  gear 

Wages  and  supplies  in  power  station 

Wages  and  supplies  in  converter  station  . 


Submarine  cables: 

Two  cables,  each  3.4  J 
Laying  of  cables 


Transmission  line: 

Poles,  including  erection. 

Insulators 

Iron  cable 

Copper  conductors 

Linemen 


Incidentals . 
Total 


Frequency-converter  station: 

Direct-current  motors  and  auxiliaries. 

Three-phase  generators 

Switchboard  and  switch  gear 

Mrages  and  supplies 

Incidentals 


WOODEN-POLE  TRANSMISSION  LINE 


GROUND   RETURN 


Cost  of  Annual 

Installation      Expenses 


$54,000 

$81 ,000 
70,300 
10,800 
62,200 

194,500 
8,100 


$125,000 
31  ,900 
17,800 
166,000 


$200,000 
46,000 
9,500 


$4,500 

$7,600 
6,600 
1,100 
5,900 

19,300 

800 

3,200 

3,200 


$47,700 
}  $5,400 


$5,400 

$13,000 
3,200 
2,500 
11,300 
2,200 


METALLIC  RETURN 


Cost  of  Annual 

Installation      Expenses 


$S4,000 

$81,000 
70,300 
10,800 
62,200 

194,500 
8,100 


$204,000 

28,400 

17,800 

470,000 


$19,800 

4,300 

900 

3,200 

5,500 


$192,000 
43,200 
9,500 


$4,500 

$7,600 
6,600 
1,100 
5,900 

19,300 

800 

3,200 

3,200 


$4  7,700 


$5,400 

$21,100 
2,800 
2,500 
32,000 
2,200 


$19,000 

4,100 

900 

3,200 

5,500 


$33,fOO 


$297,400  i  $32,700 
$1,782,700  i  $174,500 


IRON-POLE  TRANSMISSION   LINK 


GROUND   RETURN 


$54,000 

$81,000 
70,300 
10,800 
62,200 

194,500 
8,100 


$17S,300 
32,600 
17,800 
166,000 


Annual 
Expenses 


$4,500 

$7,600 
6,600 
1,100 
5,900 

19,300 

800 

3.200 

3,200 


$47,700 
}    $5,400 


$5,400 

$17,700 
3,200 
2,500 
11 ,300 
2.200 


METALLIC  RETURN 


Cost  of  Annual 

Installation      Expenses 


$54,000 

$81,000 
70,300 
10,800 
62,200 

194,500 
8,100 


$261,000 

28,400 

1 7 , 800 

4  70,000 


$200,000 
46,000 
9,500 


$113,500  ,  $1  ,564,600 


$19,800  $192,000 

4,300  l  43,200 

900  I  9,500 

3,200  !   

5,500  52,700 


$311,000  I  $33,700  I   $297,400 
$1,418,600  j  $147,200  !  $1,862,000 


$4,500 

$7,600 
6,600 
1,100 
5,900 

19,300 

800 

3.200 

3,200 


$47,700 


$5,400 

$26,100 
2,800 
2.500 
32,000 
2,200 


$19,000 

4,100 

900 

3,200 

5,500 


$32,700 
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tors  a  constant  current  of  150  amp  was  proposed,  which,  with 
a  total  of  14,720  kw  at  the  turbines  and  a  maximum  emf  of 
91,250  volts,  could  be  obtained  on  twenty  4560-voh  gene- 
rators. The  generators  would  be  arranged  in  four  groups, 
each  having  five  generators  in  series,  and  each  group  would 
be   connected   to   a    5000-hp   turbine. 

The  efficiency  of  the  direct-current  generatois  and  motors 
was  assumed  to  be  93  per  cent,  that  of  alternating-current 
generators  96  per  cent,  and  that  of  alternating-current  mo- 
tors 94  per  cent.  For  transmission  with  ground  return  a 
238,000-circ.  mil  conductor  could  be  used,  which,  however, 
should  preferably  be  divided  up  into  two  conductors  each 
of  119,000-circ.  mil  cross-section.     For  the  metallic-return 


apparent  disadvantage  of  the  direct-current  system,  it  was 
pointed  out,  is  that  relatively  little  is  known  about  the 
operation  of  the  system. 

Conclusion 

The  relative  merits  of  a  modern  steam-power  plant  as 
compared  with  the  proposed  purchase  of  energy  from  Troll- 
hattan  and  transmission  to  Copenhagen  were  not  consid- 
ered in  the  report.  The  figures  showing  the  cost  of  pro- 
duction at  such  a  plant  were  used  in  this  connection  pri- 
marily to  show  the  value  of  energy  at  Copenhagen. 

The  summary  of  the  total  annual  cost  per  kilowatt  of  the 
various  methods  proposed  (Table  VIII)  shows  that  direct- 


TABLE    VIII SUMMARY    OF    COST    ESTIMATES    FOR    VARIOUS    SYSTEMS    OF   TRANSMISSION    FROM    TROLLHATfAN    TO    COPENHAGEN 


Generating  and  transmitting  alternating  current  .  .  . 

Generating  and  transmitting  direct  current: 
Wooden-pole  transmission  line: 

Ground  return. 

Metallic  return 

Iron-pole  transmission  line: 

Ground  return 

Metallic  return 

Generating  alternating  current  and  transmitting  d 
rect  current: 
Wooden-pole  transmission  line: 

Ground  return 

Metallic  return 

Iron-pole  transmission  line: 

Ground  return 

Metallic  return 


Copen- 
hagen 


Total 
Cost 
of 
Installa- 
tion 


ANNUAL  EXPENSES 


Copen- 
hagen 


ANNUAL  EXPENSES 


system  two  335,000-circ.  mil  conductors  would  be  required. 
In  case  of  emergency  operation  could  be  maintained  on  one 
wire  with  ground  return,  and  on  this  account  allowance  was 
made  for  the  same  insulation  of  machinery  in  both  the 
ground-return  and  the  metallic-return  systems. 

The  price  of  copper  was  figured  at  21  cents  a  pound  and 
insulators  at  $8  each,  including  cost  of  installation.  The 
line  losses  in  the  ground-return  system  were  estimated  at 
1075  kw  and  for  a  metallic-return  system  at  1520  kw.  The 
use  of  iron  poles  of  lattice-work  construction  was  contem- 
plated. The  estimates  of  annual  expenses  for  this  sys- 
tem were  based  on  the  same  rate  of  depreciation  as  given 
for  the  alternating-current  system  in  Table  IV,  except  that 
for  the  direct-current  generating  equipment  and  auxiliaries 
2.5  per  cent  was  allowed  for  maintenance,  making  the  fixed 
annual  expense  9.9  per  cent.  The  maintenance  of  wooden 
poles  was  figured  at  3  per  cent  with  the  total  annual  ex- 
pense at  10.4  per  cent. 

In  regard  to  the  technical  merits  of  the  various  proposed 
systems  the  engineers  point  out  that  high-tension  alter- 
nating-current systems  are  now  commonly  used  and  the 
method  of  operation  is  well  known.  Three-phase  alter- 
nating current  is  now  generated  and  distributed  at  Troll- 
hattan.  By  using  this  system  the  generating  equipment 
would  be  more  uniform  and  the  employees  would  be  familiar 
with  the  operation  of  the  system.  The  advantages  claimed 
for  the  direct-current  system  are:  simplicity  in  operation 
of  generating  equipment  and  building  of  transmission  lines, 
the  tension  of  the  latter  corresponding  to  only  64,000  volts 
alternating  current ;  elimination  of  trouble  from  voltage 
variations  due  to  varying  load  (the  current  is  automatically 
kept  constant  at  the  power  stations)  ;  high-tension  under- 
ground and  submarine  cables  can  be  used  wherever  neces- 
sary;  simple  protection  against  lightning  and  other  disturb- 
ances; a  certain  amount  of  reserve  in  the  ground-return 
system  by  using  two  wires,  of  which  one  will  be  able  to 
carry  the  load  temporarily  in  case  of  emergency.    The  only 


current  generation  and  transmission  using  wooden-pole 
line  construction  and  ground  return  is  the  most  economical 
and  also  possesses  favorable  operating  features,  so  that  that 
system  was  recommended  for  the  proposed  line.  The  total 
annual  expenses  for  this  system  are  estimated  to  be  $6.75 
per  kw  for  direct-current  or  $11.16  per  kw  for  50-cycle 
alternating  current,  in  the  former  case  12,615  kw  being 
available  for  distribution  and  in  the  latter  case   11,225  kw. 


A  Rational  Method  of  Showing  Light  Distribution 

By  Robert  ffrencii  Pierce 

Engineering  in  all  its  branches  is  presumed  to  be  an  art 
singularly  free  from  the  trammels  of  tradition.  In  prac- 
tically every  branch  "efficiency" — in  the  broad  application 
of  the  word — is  the  consideration  of  first  importance.  With 
an  assiduity  commendable  in  a  better  cause,  in  illuminating 
engineering  we  have  split  hairs  enthusiastically  regarding 
the  efficiencies  of  light  sources  and  lighting  systems,  yet 
have  remained  helplessly  in  the  shackles  of  an  antiquated 
and  cumbersome  system  of  units  which  mean  nothing  and 
cannot  be  made  to  mean  anything  except  by  transformation 
into  an  alternative  and  more  logical  system,  and  we  have 
persisted  in  a  method  of  graphical  representation  of  light- 
distribution  characteristics  which  interposes  almost  every 
conceivable  difficulty  in  the  way  of  calculation  and  is  so 
utterly  misleading  as  to  defeat  its  own  object. 

It  is  difficult  to  explain  our  adherence  to  the  term  "can- 
dle-power" upon  any  other  ground  than  a  reverence  for  a 
tradition  more  or  less  intrenched  by  common  usage.  As 
ordinarily  interpreted  and  applied,  the  candle-power — if  it 
is  a  unit  of  anything — is  a  unit  of  quantity.  Its  most  fre- 
quent use  is  in  connection  with  the  photometric  or  distribu- 
tion curve,  and  here  it  represents  nothing  more  or  less  than 
the  results  of  certain  measurements  involving  the  compari- 
son of  equal  quantities  of  light  with  reference  to  the  relative 
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magnitude  of  the  respective  solid  angles  containing  these 
equal  quantities.  Thus,  in  making  a  photometric  measure- 
ment we  gather  upon  opposite  sides  of  the  photometric  disk 
equal  quantities  of  light,  and  by  calculating  from  the  rela- 
tive distances  of  the  light  sources  from  the  disk  the  relative 
magnitudes  of  the  solid  angles  containing  these  equal  fluxes 
establish  a  proportionality  between  the  respective  quantities 
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FIG.     I PLANE    AND    SPACE    DISTRIBUTION     CURVES    FROM     UP- 
RIGHT  AND    INVERTED    GAS    LAMP 

of  light  emitted  in  equal  solid  angles  by  the  light  sources 
under  comparison. 

As  used  in  this  connection  therefore — and  this  is  by  all 
odds  the  widest  use  of  the  term — the  candle-power  is  a  unit 
of  quantity,  yet  it  does  not  contain  within  itself  any  speci- 
fication of  quantity,  nor  can  it  be  transformed  in  such  a 
manner  as  to  permit  of  quantitative  calculations  without 
resorting  to  a  second  unit  (the  lumen)  which  would  have 
served  every  purpose  of  the  candle-power  in  the  first  place. 
Why  not,  therefore,  abandon  the  candle-power  and  substi- 
tute in  its  stead  the  lumen? 

It  may  be  argued  that  the  lumen  as  at  present  defined  is 
not  easily  reproducible  for  purposes  of  measurement  or 
comparison.  This  is  easily  arranged  by  defining  the  lumen 
as  ten  times  the  quantity  of  light  emitted  in  a  solid  angle  of 
i/ioo  steradians  in  a  specified  direction  from  a  standard 
specified  lamp  consuming  a  specified  quantity  of  pentane 
per  hour  under  certain  standard  atmospheric  conditions  of 
humidity,  CO2  content,  barometric  pressure  and  tempera- 
ture. This  is  a  reproducible  standard  available  for  actual 
measurements.  In  plotting  the  results  of  such  measure- 
ments in  any  form  we  shall  have  expressed  the  actual  quan- 
tities measured — precisely  what  we  should  express. 

It  may  be  held  by  those  who  delight  in  analogies  that  the 
candle-power  and  the  lumen  are  analogous  to  the.  unit 
magnet  pole  and  unit  magnetic  field.  This  fact  does  not 
justify  the  use  of  the  term  candle-power  in  distribution 
curves,  however,  for  results  of  magnetic-field  explorations 
are  not  stated  in  terms  of  unit  magnetic  poles  but  in  terms 
of  unit  magnetic  field.  There  is  moreover  this  further  dis- 
crepancy— that  no  source  of  artificial  light  distributes  light 
equally  in  all  directions.  Therefore,  if  the  analogy  is  to  be 
preserved,  the  "candle"  or  "candle-power"  must  be  defined 
as  a  theoretical  non-reproducible  unit  having  such  distri- 
bution characteristics  and  its  specification  derived  from  the 
definition  of  the  lumen  given  above,  or  similarly. 


It  has  been  advanced  in  defense  of  the  retention  of  the 
candle-power  as  the  practical  primary  unit  that  primary 
units  should  be  expressive  of  the  quality  or  attribute  through 
which  the  senses  perceive  the  existence  of  the  phenomenon 
involved,  and  that  candle-power  represents  the  luminous 
intensity  by  which  the  source  is  perceived.  From  this  stand- 
point there  is  really  still  less  excuse  for  retaining  the 
candle-power  as  a  working  unit,  for  just  as  the  strength  of 
a  magnet  pole  is  perceived  by  the  force  it  exerts  through 
the  magnetic  field  set  up,  so  a  light  source  is  perceived 
through  the  flux  of  light  received  by  the  eye.  Just  as  pole 
strength  is  non-existent  at  the  point  where  magnetic  force 
is  perceived,  so  candle-power — using  the  term  to  designate 
light-producing  power — is  non-existent  at  the  eye. 

It  is  argued  that  luminosity — as  perceived  by  the  eye- 
is  inherent  in  the  light  source,  and  that  the  relation  between 
luminosity  and  light  is  not  a  causal  one  in  a  sense  permitting 
their  separation.  This  opinion  is  due  to  a  loose  and  variable 
use  of  the  term  light.  Light  as  a  form  of  radiation  is 
quite  different  from  light  as  a  physiological  phenomenon. 
The  latter  conception  is  a  subjective  concomitant  of  the 
former.  As  far  as  our  sense  perceptions  are  concerned  a 
light  source  may  exist  where  there  is  no  light,  in  evidence 
of  which  witness  the  image  of  a  light  source  in  a  mirror. 
Thus  light  as  a  sense  perception  is  an  entirely  different 
thing  from  light  as  radiation  from  a  designated  source,  and 
it  is  utterly  impossible  to  conceive,  much  less  use,  any  unit 
referring  to  the  source  itself  which  shall  be  immanently 
connected  with  sense  perception. 

Thus  the  term  candle-power — except  as  a  pure  abstrac- 
tion— has  no  excuse  for  existence,  scientific  or  practical, 
save  that  it  is  in  common  use.  As  for  this  consideration, 
it  may  safely  be  stated  that  as  used  at  present  it  is  chiefly 
valuable  for  conveying  misinformation,  or  rather  prevent- 
ing and  hampering  the  conveying  of  information.  Any 
salesman  of  lighting  appliances  will  testify  to  the  innumer- 
able occasions  upon  which  he  has  been  asked  to  state  the 
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USING  DIFFERENT  TYPES  OF  REFLECTORS 

candle-power  of  a  lamp  at  2  ft.,  at  io  ft.,  etc..  and  the  almost 
invariable  lack  of  success  which  attended  his  efforts  to  clear 
up  the  matter  in  the  customer's  mind. 

Practically  all  the  troubles  encountered  in  conveying  to 
the  layman  an  idea  of  the  characteristics  of  light  sources 
are  traceable  to  the  illogical  nature  of  the  unit  used.  Where 
a  unit  is  designated  as  being  of  ioo  cp  and  an  attempt  is 
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made  to  explain  how  it  may  be  caused  to  produce  5000  cp 
—in  certain  directions — by  the  use  of  reflectors  it  is  small 
wonder  that  the  layman  is  completely  befuddled. 

The  "power"  of  the  unit  can  refer  only  to  its  capability 
of  transforming  one  form  of  energy  into  another  and  can 
take  no  account  of  distribution  in  space.  As  referring  to 
the  power  of  producing  light  localized  at  a  given  point  in 
space,  the  candle-power  is  quite  admissible  and  might  be 
defined  as  the  energy-transforming  power  of  a  point  light 
source  producing  12.57  lumens  of  light.  The  moment, 
however,  that  spatial  relations  or  concepts  are  introduced 
it  is  absolutely  necessary  to  use  quantitative  units.  By  the 
very  nature  of  things,  if  the  candle-power  be  not  a  unit  of 
quantity  it  must  express  the  radiating  power  of  a  point 
source,  and  a  point  source  that  does  not  radiate  equally  in 
all  directions  cannot  be  conceived.  Therefore,  the  candle- 
power,  which  is  based  upon  the  performance  of  a  point 
source,  cannot  possibly  be  made  the  unit  for  use  in  connec- 
tion with  a  distribution  curve  except  in  the  form  of  an 
"equivalent"  or  other  awkward  and  useless  expedient.  To 
say  that  in  one  particular  direction  a  100-cp  light  source 
with  reflector  produces  the  same  illumination  as  would  be 
produced  by  a  5000-cp  source— without  a  reflector— in  the 
same  position  is  a  method  so  round-about  and  cumbersome 
as  to  be  self-condemnatory,  and  the  fact  that  the  layman 
fails  to  "see"  it  is  evidence  of  his  logical  mind. 

In  short,  candle-power  is  an  attribute  of  a  light  source 
having  no  relation  to  the  distribution  of  light  in  space.  To 
mean  anything  at  all  and  to  have  practical  value  a  unit  by 
which  light  sources  are  to  be  measured  must  contain  by 
definition  the  conception  of  quality  and  be  capable  of  ex- 
pressing flux  density  by  the  simple  addition  of  the  words 
"per  square  foot"  or  other  unit  area.  The  lumen  fulfils 
this  requirement  admirably  and  perfectly,  and  there  is  no 
reason  why  it  should  not  be  used  in  every  connection  in 
which  the  candle-power  is  used  at  present. 

In  devising  methods  of  using  the  lumen  as  the  unit  for  the 
construction  of  distribution  curves,  the  writer  wished  at 
the  same  time  to  eliminate  the  disadvantages  of  the  present 
form  of  curves  which  make  them  perplexing  and  misleading 
not  only  to  the  layman  but  to  the  engineer  as  well.  The 
chief  purpose  of  any  sort  of  curve— aside  from  those  used 
as  mechanical  calculating  devices— is  the  presentation  of 
data  in  a  graphical  form,  by  which  the  eye  may  grasp  at  a 
glance  the  relation  between  two  variables. 

The  ordinary  distribution  curve  is  not  a  complete  state- 
ment of  the  distribution  of  light  in  space  but  simply  a 
record  of  "samples"— so  to  speak— taken  in  a  certain  ver- 
tical plane  and  the  quantity  of  light  represented  by  each 
"sample"  varies  according  to  the  angle  at  which  it  is  taken. 
Thus,  before  any  adequate  idea  of  the  distribution  of 
light  in  space  may  be  obtained  from  this  curve,  it  must  be 
entirely  transformed  mentally,  which  robs  it  of  all  its  graph- 
ical significance.  On  the  right-hand  side  in  Figs.  1  and  2 
are  shown  curves  designed  to  represent  the  distribution  of 
light  in  space,  in  which  the  radial  ordinates  express  the  flux 
of  light  in  a  zone  10  deg.  wide  extending  5  deg.  on  either 
side  of  the  designated  angle.  The  width  of  this  zone  could 
of  course  be  1  deg.,  2  deg.  or  any  desired  width.  In  Fig.  1 
curves  A,  B  and  C  are  ordinary  (or  plane)  distribution 
curves  from  respectively  an  upright  incandescent  gas  lamp, 
an  inverted  incandescent  gas  lamp,  and  the  latter  with  ex- 
tensive prismatic  reflector.  Curves  A',  B'  and  C  are  space 
distribution  curves  of  the  same  units  in  the  same  order.  In 
Fig.  2  curves  E,  I  and  F  are  plane  distribution  curves  of 
inverted  incandescent-gas  lamps  with  "extensive,"  "inten- 
sive" and  "focusing"  prismatic  reflectors  respectively,  while 
curves  £',  /'  and  F'  show  space  distribution  of  the  same 
units.  Comparing  E  with  £',  it  will  be  seen  that  while  the 
former  suggests  that  most  of  the  light  is  within  45  deg. 
from  the  vertical  the  latter  shows  that  at  last  one-half  the 
light  from  this  unit  is  above  45  deg.  Curve  /  convevs  the 
impression  that  the  light  from  this  unit  is  fairly  well  con- 


centrated within  30  deg.  from  the  vertical,  but  curve  /' 
shows  that  only  about  one-third  the  light  is  actually  emitted 
in  this  zone. 

According  to  curve  F  this  unit  delivers  most  of  its  light 
within  20  deg.  from  the  vertical,  while  F  shows  that  about 
three-fourths  the  light  is  outside  this  zone. 

These  approximations  are  necessarily  rough,  for  it  is 
difficult  to  estimate  the  degree  to  which  different  individuals 
would  mentally  take  into  account  the  greater  fluxes  repre- 
sented by  a  certain  candle-power  as  the  angle  approaches 
90  deg.  in  the  plane-distribution  curves.  Furthermore,  the 
fluxes  in  different  zones  in  the  space  distribution  curves 
are  not  proportional  to  the  areas  cut  off  by  the  angles  rep- 
resenting these  zones.  To  correct  this  latter  discrepancy 
the  method  of  construction  shown  in  Fig.  3  was  devised. 
Here  the  lengths  of  the  radial  ordinates  are  proportional 
to  the  square  roots  of  the  quantities  represented  and  the 
areas  cut  off  by  angles  bounding  certain  zones  are  propor- 
tional to  the  fluxes  in  these  zones. 

Curves  constructed  in  this  manner  may  be  used  for  point- 
by-point  calculations  with  the  same  facility  as  the  plane 
distribution  curve  plotted  to  candle-power  simply  by  using 
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FIG.  3 NEW  TYPE  OF  DISTRIBUTION    CURVE 

another  set  of  constants.     In  the  space  distribution  curve 
the  ordinates  at  and  near  0  deg.  and  180  deg.  are  too  small 
to  read  from  the  curve  and  the  numerical  values  at  - 
5  deg.,  10  deg.,  170  deg.,  175  deg.  and  180  deg.  are  - 
on  the  angles  designated  as  shown  in  Fig.  3. 

It  may  be  objected  that  this  form  of  curve  is  extremely 
misleading  in  that  practically  no  light  flux  is  indicated  di- 
rectly below  the  lamp  even  with  a  focusing  reflector.  This 
feature,  however,  being  a  characteristic  of  all  curves  plotted 
in  this  form,  the  low  values  at  the  angles  mentioned  will  be 
expected  by  the  engineer  and  convey  no  misappreher 
At  the  left  hand  in  Fig.  3  is  shown  a  summation  cur- 
the  values  on  the  right-hand  side.  At  any  angle  this  curve 
gives  the  total  flux  up  to  the  angle  designated.  Zonular 
fluxes  in  any  zone,  from  o  deg.  upward,  lower  hemispheri- 
cal and  spherical  fluxes  may  thus  be  read  directly  from  the 
curve  and  upper  hemispherical  flux,  and  flux  in  the  zone 
between  any  two  angles  may  be  obtained  by  one  subtraction 
or  obtained  from  the  right-hand  curve  In-  planimeter. 

The  curves  in  Fig.  3  appear  to  the  writer  to  convev  all 
the  data  required  by  the  engineer  in  a  graphical  and  usable 
form  to  a  far  greater  extent  than  any  other  form  yet  de- 
vised, and  he  has  accordingly  decided  to  adopt  them  as  the 
basis  of  engineering  calculations  and  photometric  records. 
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Central  Station  Management 


Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among  Successful  Utilities 


Central-Station  "Safety  First"  Watch-Fobs 

As  a  reminder  of  the  company's  paramount  instruction 
to  its  employees,  "Safety  First !"  the  West  Penn  Electric 
Company,  of  Connellsville,  Pa.,  has  presented  each  of  its 
employees  with  a  watch-fob  bearing  this  legend.  The  fobs 
are  being  worn  with  evident  pride  by  the  men  of  the  com- 
pany, who  take  especial  care  to  see  that  the  safety  precept 
is  in  a  conspicuous  position.  Besides  being  handsome  and 
serviceable  as  ornaments,  the  new  fobs  serve  to  identify 
employees  of  the  organization  and  so  strengthen  the  esprit 
de  corps. 

System  Factors  of  Southern  California  Company 

During  1912  the  Southern  California  Edison  Company, 
which  operates  in  Los  Angeles  and  vicinity,  constructed 
fourteen  substations,  built  80  miles  of  transmission  lines 
and  installed  a  15,000-kw  turbine  unit  at  Long  Beach, 
where  it  has  a  third  machine  under  way.  The  system  load- 
factor  for  the  year  was  60.5  per  cent,  against  52.4  per  cent 
for  191 1.  Industrial  motor  service  contracts  were  signed 
amounting  to  26,923  hp,  compared  with  16,876  hp  for  the 
year  before,  and  the  appliance  sales  numbered  23,148. 
Forty-seven  new  automobiles  were  added  to  the  company's 
equipment,  making  a  total  of  seventy-eight.  In  addition  to 
the  80  miles  of  transmission  lines  above  mentioned,  several 
hundred  miles  of  low-tension  distributing  circuits  were  con- 
structed during  the  year  recently  closed. 


Appliance  Sales  at  Oklahoma  City 

During  the  last  eight  months  of  1912  1328  electric  ap- 
pliances were  sold  in  Oklahoma  City,  according  to  the 
estimate  of  Mr.  R.  C.  Leonard,  contract  agent  for  the 
Oklahoma  Gas  &  Electric  Company.  No  records  were  kept 
prior  to  May,  but  the  report  as  submitted  includes  675 
flatirons,  190  fans,  150  toasters,  94  grills  and  45  percolators. 
The  1328  appliances  represent  a  total  load  of  529  kw,  which 
at  accepted  figures  means  an  annual  revenue  to  the  com- 
pany of  nearly  $7,500.  Mr.  Leonard  estimates  that  this 
result  was  secured  with  an  expense  of  only  $663,  for  news- 
paper advertising  in  excess  of  regular  space. 


Central-Station  Service  in  Flood  Times 

The  crest  of  the  Ohio  River  flood  of  this  season  reached 
an  elevation  of  nearly  40  ft.  at  Louisville,  Ky.,  the  highest 
rise  on  record  there  since  the  memorable  flood  of  1884. 
An  incident  of  the  recent  rise  was  the  shutting  down  of  a 
number  of  isolated  power  plants  in  the  manufacturing  dis- 
trict of  the  Kentucky  city's  river  front.  The  water  went 
over  the  cut-off  protecting  the  lower  section  of  the  town  and 
filled  many  private  boiler  rooms  and  engine  rooms  to  a 
depth  of  from  8  ft.  to  10  ft. 

Among  the  factories  in  the  flooded  district  was  that  of 
the  Louisville  Veneer  Mills,  which  had  been  recently 
equipped  with  central-station  service  from  the  lines  of  the 
Louisville  Lighting  Company.  Despite  the  flood,  which 
paralyzed    manufacturing    everywhere    about,    the    veneer 


works  were  shut  down  barely  twenty-four  hours,  being  able 
to  resume  regular  operation  though  islanded  by  the  over- 
flow, according  to  Mr.  A.  T.  Macdonald,  sales  manager  for 
the  Louisville  company. 

The  Louisville  Veneer  Mills  now  has  a  connected  load 
of  400  hp  and  heats  all  its  glue  (of  which  it  consumes  about 
$600  worth  each  month)  by  electricity.  "We  have  been 
especially  delighted  with  electric  service,"  said  Mr.  Harry  E. 
Kline,  of  the  company,  "and  in  flood  times  it  is  the  greatest 
ever !" 


A  Portable  Motor-Driven  Shop 

The  convenience  of  electricity  in  construction  work  is 
well  illustrated  in  the  accompanying  illustration  of  a  tem- 
porary machine  shop  assembled  by  a  contracting  firm  in  an 
electric-railway  substation  at  Brookline,  Mass.  The  shop 
was  set  up  in  the  basement  of  the  uncompleted  building,  a 
5-hp  motor  and  some  pulleys  being  mounted  on  a  timber 
frame  and  connected  to  drive  a  grinder,  a  hack-saw  and 
other  small  tools.     These  proved  most  useful  in  expediting 


PORTABLE    MOTOR-DRIVEN    SHOP 

the  work  of  installing  Switchboard  angle-irons,  bus  struc- 
tures and  wiring.  Energy  was  supplied  from  a  550-volt 
feeder  circuit  in  the  vicinity,  and  the  installation  proved  to 
be  a  positive  factor  in  saving  time  during  the  erection  of 
the  substaton  and  the  adjustment  of  its  equipment.  The 
building  was  located  in  a  high-class  residential  district,  and 
the  absence  of  noise  and  dirt  was  much  appreciated. 


Co-operation  in  Minneapolis 

The  Minneapolis  General  Electric  Company  gave  a  din- 
ner on  Jan.  16  to  the  electrical  contractors  and  supply  men 
of  that  city  at  which  115  guests  were  present.  The  object 
ol  the  meeting  was  to  create  a  better  understanding  be- 
tween the  electric-service  company  and  the  other  electrical 
interests  of  the  city.  The  city  wiring  inspector  and  the 
city  underground  inspector  were '  both  present  and  gave 
short  talks.  During  the  evening  a  committee  was  selected 
by  vote  of  those  present  to  act  with  the  electric-service 
company  in  various  ways  for  better  co-operation  between 
the  electrical  interests  of  the  city. 
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Power  for  Adzing  and  Boring  Railroad  Ties 

In  a  paper  on  "Adzing  and  Boring  Ties,"  read  by  Mr. 
James  A.  Lounsbury,  of  Chicago,  before  the  recent 'conven- 
tion of  the  American  Wood  Preservers'  Association,  the 
author  contended  that  it  is  folly  to  pay  20  to  35  cents  a  tie 
for  wood  preservation  and  then  to  mutilate  the  ties  by  hand- 
adzing  and  spike-driving,  reducing  greatly  the  beneficial 
effects  of  treatment.  Naturally,  the  adzing  and  boring 
should  be  done  before  the  treatment  is  applied.  Adzing  and 
boring  machines  are  of  two  types — permanent  and  portable. 
Referring  to  the  latter,  Mr.  Lounsbury  said :  "The  kind  of 
power  to  be  used  in  these  movable  plants  is  often  a  some- 
what troublesome  problem.  Electric  drive  is  by  far  the 
most  reliable  and  satisfactory  if  it  is  available.  In  yards 
using  electric  switching  locomotives  and  strung  with  trolley 
wires  the  application  of  electric  power  is  easy,  but  where 
this  is  not  to  be  had  resort  must  be  made  to  some  other 
source  of  power,  usually  a  self-contained  gasoline  engine 
of  about  60  hp  installed  in  the  car  with  the  machine.  This 
gives  satisfactory  results  but  requires  more  careful  man- 
agement than  would  be  necessary  with  an  electric  motor." 


Ton-Mile  Electric  Delivery  Costs 

The  following  data  bearing  on  the  comparative  cost  of 
ton-mile  haulage  by  horses  and  electric  vehicles  were  ob- 
tained by  a  prominent  electric-truck  manufacturer  from  in- 
stallations in  New  York  City.  The  1500-lb.  delivery  service 
cited  was  that  of  a  large  department  store ;  the  2-ton  service 
included  general-merchandise  delivery,  usually  in  units  of 
medium  size,  and  the  third  class,  5  tons,  covered  the  deliv- 
ery of  large  cases  of  similar  material  over  a  wide  area. 
The  figures  given  in  the  table  include  the  stabling  of  the 
horses  required  to  haul  a  truck  of  the  stated  size. 

CLASSIFICATION   OF   SERVICES 


Horses     Electric 


Miles  per  day 17 

Ton-miles  per  day..      12.75 

Cost  per  day j  $6.00 

Cost  per  mile. . 
Ton-mile  cost.  . 


30 
22.50 
$6.00 
0.20 
0.207 


TWO  TONS 


Horses      Electric 


32 
$6.37 
0.52 
0.26 


60 
$8.50 
0.28 
0.14 


FIVE  TONS 


Horses      Elect 


$9.10 
0.76 


24 
120 
$11.00 
0.45 
0.09 


These  figures  bear  out  the  contention  that  the  electric 
truck  gives  a  greater  service  and  at  a  lower  cost  than  is 
possible  with  horse-drawn  equipment.  The  figures  repre- 
sent practically  the  limit  of  the  horse,  but  they  do  not  indi- 
cate the  maximum  possibilities  of  the  electric  truck,  the 
mileage  of  which  often  runs  considerably  higher  than  in 
the  figures  presented.  The  data  above  given  include  all 
expenses  and  charges,  with  energy  at  4  cents  per  kw-hr. ; 
chauffeur's  wages  at  $15  per  week;  writing  off  the  invest- 
ment in  eight  years;  payment  of  6  per  cent  interest  mean- 
while, with  insurance  and  taxes,  and  one  renewal  of  bat- 
tery plates  and  tires  yearly. 


The  Electric  Truck  as  a  Source  of  Income  to  the 
Central  Station 

The  figures  recently  brought  out  by  Mr.  H.  YV.  Hillman 
in  a  paper  before  the  Electric  Vehicle  Association  of  Amer- 
ica on  the  relative  importance  of  the  electric  truck  and 
other  classes  of  central-station  business  (reported  on  page 
179  of  the  Electrical  World  of  Jan.  25)  contain  much 
food   for  thought   for  the  central-station  "manager.     Main 


plants,  even  in  the  smaller  cities,  have  sales  organizations 
whose  sole  duty  it  is  to  popularize  and  sell  heating  and 
cooking  appliances.  Others  have  departments  devoted  to 
building  up  industrial-motor  day  load,  while  still  others 
are  inaugurating  and  carrying  out  extensive  house-wiring 
campaigns. 

Strong  and  convincing  argument   for  an   electric-vehicle 


FIG.    I — GRAPHIC    COMPARISON    OF    LOAD-FACTORS 

department,  as  well,  in  every  progressive  central  station  is 
presented  by  the  fact  that  it  requires  eighty-six  flatirons  to 
produce  an  annual  income  equal  to  that  from  one  2-ton 
truck.  The  load-factor  of  the  commercial  electric  vehicle 
is  35  per  cent  and  that  of  the  industrial  motor  is  10  per 
cent.  Twenty-seven  houses  wired  and  added  to  the  central- 
station  lines  would  be  required  to  produce  an  annual  in- 
come equal  to  that  from  one  truck  of  average  size. 

Of  the  twelve  classes  of  service  furnished  by  the  central 
station  only  two  return  a  higher  income  than  is  derived 
from  one  2-ton  truck.  Figures  compiled  from  thirty  cities 
whose  population  varies  from  less  than  25,000  to  more  than 
1,000,000  show  the  saloon  to  be  at  the  head  of  the  list,  with 
an  average  annual  return  of  $191.51.  Next  is  the  drug 
store,  with  $118.40.  Then  comes  the  2-ton  truck,  with  a 
revenue  of  $86.00.  Then  follow,  in  order,  large  residences, 
with  $63.04;  industrial  plants,  with  twenty  motors,  $35.11; 
eight-motor  installations,  $50.96;  small  factories  with  three 
motors,   $19.61;    plants   with    two    motors.   $41.18;    single- 
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OF   CONNECTED   LOAD 

motor  installations,  $43.16;   churches.  $32.57;   retail   si 
$3I-75.  and  the  small  residence  is  last,  with  $1 

The  "off-peak"  character  of  the  load  furnished  by  the 
truck,  combined  with  the  fact  that  the  electric-truck  owner 
is  a  long-hour  consumer  who  will  help  fill  up  the  costly  de- 
pressions and  deep  hollows  in  the  load  curve,  should  stimu- 
late an  aggressive  sales  policy  in  this  direction  on  the 
part  of  central-station  commercial  managers. 
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How  Weather  Conditions  Affect  Electric-Light  Bills 

Customers  of  electric-service  companies  often  fail  to 
understand  the  vital  and  immediate  effect  of  meteorological 
conditions  on  their  monthly  bills  for  lighting.  To  explain 
this  graphically  several  companies  have  issued  charts  show- 
ing the  artificial-lighting  periods  during  the  various  months 
of  the  year.  One  chart  of  this  description,  used  by  the 
lighting  department  of  the  Kokomo,  Marion  &  Western 
Traction  Company,  was  illustrated  in  the  Electrical  World 
of  Sept.  7,  page  512. 

Considerable  study  has  been  given  to  this  subject  recently 
by  various  departments  of  the  Commonwealth  Edison  Com- 
pany of  Chicago.  One  plan  adopted  to  make  the  conditions 
clear  to  the  public  is  shown  in  the  chart  in  the  newspaper 
advertisement  reproduced  in  fac-simile  herewith  (Fig.  I  J. 
In  this  case  the  horizontal-line  method  is  used,  these  lines 
(one  for  each  month)  being  divided  into  unequal  portions 
showing  the  daylight  period,  from  noon  until  dusk ;  the 
artificial  lighting  period,  from  dusk  until  10  p.  m.;  the 
sleeping  period,  reckoned  from  10  p.  m.  to  6  a.  m.,  and  the 
period  from  sunrise  to  noon,  principally  daylight  but  also 
containing  an  artificial  lighting  period  in  the  winter  months, 
as  shown  in  the  chart.  This  form  shows  that  in  Chicago 
the  average  use  of  electric  light  in  residences  in  June  is 
2.55  hours  a  day,  whereas  in  December  the  corresponding 
figure  is  6.85  hours  a  day.  The  average  use  of  electric 
light  in  the  home  is  therefore  nearly  three  times  as  great 
in  December  as  in  June. 

At  the  request  of  the  claim  department,  which  wished  an 
explanatory  diagram  to  serve  as  a  wall  chart  for  the  benefit 
of  customers,  the  statistical  department  of  the  Common- 
wealth   Edison    Company    has   arranged    another    graphical 


Why  Your  Electric  Light  Bills  Vary 

The  Reason  Why  Residential  Lighting  Bills 
are  Higher  in  December  than  in  June 


People  Use  Electric  Light  Nearly  Three  Times 
as   Long  in   December   as  They   Do  in   June 

This  chart  divides  the  24  hours  of  a  day  into  three  periods— 
the  period  of  sleep,  the  period  of  using  Electric  Light  and  the 
period  of  daylight. 


■  of  Electric  Light  in  Residences  is  2£, 


In  June,  the  average 
hours  per  day. 

In  December,  the  average  use  of  Electric  Light  in  Residences  is 
6£  hours  per  day, 

Therefore,  the  average  use  of  Electric  Light  in  the  home  is  nearly 
three  times  as  great  in  December  as  in  June. 


Commonwealth  Edison  Company 


120  West  Adams  Street 


-REPRODUCTION    OF    AN       AI 
PAPER 


FROM     A    CHICAGO    NEWS- 


representation,  as  shown  in  Fig.  2.  In  this  case  clock-dial 
diagrams  are  used,  the  smaller  ones  for  individual  months 
and  the  larger  one  showing  the  average  for  the  whole  year. 
These  diagrams  are  the  result  of  considerable  work  and  are 
thought  to  set  forth  the  situation  with  a  close  approximation 
to  accuracy.  It  is  to  be  remembered  that  not  only  are  the 
actual  daylight  and  darkness  periods  to  be  taken   into  ac- 


count but  also  the  effect  of  cloudiness.  The  percentage  of 
normal  sunshine  for  each  month  is  shown  by  the  figure  just 
outside  of  each  of  the  clock-dial  diagrams. 

It  will  be  observed  that  the  artificial  lighting  period  in 
the  latitude  of  Chicago  is  of  shortest  duration  in  the  month 
of  June,  being  but  10.7  per  cent  of  the  twenty-four  hours. 
It  is  longest  in  December,  being  28.6  per  cent.     For  the 

WHY  YOUR  ELECTRIC  LICHT  BILLS  VARY. 


WHITE  PORTION  REPRESENTS  DAYLICHT  AFTER  6  A.  M 
SHADED  PORTION  REPRESENTS  SLEEPING  PERIOD -EICHT  HOURS. 
BLACK  PORTION  REPRESENTS  ARTIFICIAL  LICHT  PERIOD. 
NORMAL  PER  CENT  SUNSHINE-FICURE  OUTSIDE  OF  CLOCK. 

FIG.    2 CLOCK-DIAL    CHART    OF    ARTIFICIAL-LIGHTING    PERIOD 

whole  year  the  average  of  the  artificial-lighting  period  is 
18.3  per  cent.  The  sleeping  period  for  all  months  is  constant 
at  eight  hours,  or  33J/3  per  cent.  It  is  considered  to  be 
from  10  p.  m.  to  6  a.  m.,  and  the  daylight  period  is  com- 
puted after  6  a.  m.,  ending  at  sunset.  The  average  daylight 
period  for  the  whole  year  is  a  little  less  than  twelve  hours. 
Similar  charts  have  been  prepared  by  the  Louisville  Light- 
ing Company.  The  chart  for  each  month  comprises  a 
circle  on  which  segments  show  the  periods  designated  as 
"night,"  "sunshine,"  "cloudiness"  and  "very  dark."  The 
October,  1912,  chart  shows  the  night  segment  to  be  53.3 
per  cent;  "very  dark,"  4.6  per  cent;  cloudy,  12.9  per  cent; 
sunshine,  29.2  per  cent.  In  that  month  there  were  in  Louis- 
ville fourteen  clear  days,  eleven  partly  cloudy  days,  six 
cloudy  days  and  two  days  with  dense  fog.  The  average 
sunshine  per  day  for  that  month  in  Louisville  is  given  as 
seven  hours.  The  Louisville  charts  are  records  made  up 
from  United  States  Weather  Bureau's  reports,  while  the 
Chicago  chart  is  made  from  a  long  series  of  observations. 


Electricity  in  a  Pillow  Factory 

The  Louisville  Pillow  Company,  of  Louisville,  Ky.,  manu- 
facturer of  bedding  materials,  has  found  central-station 
electric  service  to  be  eminently  satisfactory  in  the  opera- 
tion of  the  varied  equipment  which  it  uses  and  which  must 
be  run  at  different  speeds  and  under  different  conditions. 
It  has  just  purchased  four  35-hp  alternating-current  three- 
phase  motors  from  the  General  Electric  Company  for  the 
operation  of  ragpickers  used  in  its  shoddy  factory.  The 
Louisville  Lighting  Company  is  furnishing  the  service. 
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Illumination  and  Wiring 

Symbolic  Lighting  Fixtures  in  Chicago  Telephone 
Building 

In  the  handsome  new  Bell  Telephone  Building  at  212-226 
West  Washington  Street,  Chicago,  there  are  some  interest- 
ing symbolic  lighting  fixtures  and  allegorical  designs.  This 
building  is  twenty  stories 
high  and  is  said  to  be  the 
largest  telephone  building  in 
the  world.  It  is  occupied  by 
the  main  offices  of  the  Chi- 
cago Telephone  Company 
and  also  contains  the  execu- 
tive offices  of  the  Wisconsin, 
Central  Union,  Cleveland 
and  Michigan  State  telephone 
companies.  These  companies 
constitute  the  "Sunny  group" 
of  Bell  telephone  companies, 
Mr.  B.  E.  Sunny  being  presi- 
dent of  all  of  them.  The 
building  has  a  frontage  of 
141  ft.  on  Washington  Street 
and  extends  back  181  ft.  to 
an  alley.  It  contains  4,600,- 
000  cu.  ft.  of  space. 

Fig.  1  shows  the  large  overhead  lighting  fixture  in  the 
main  entrance  lobby.  It  is  in  the  shape  of  the  familiar  blue 
bell  of  the  Bell  telephone  companies.  At  present  this  light- 
ing fixture  is  equipped  with  twenty-four  25-watt  tungsten 
lamps.  Later  these  may  be  replaced  by  twenty- four  100- 
watt  lamps.  A  single  frosted  lamp  is  used  to  represent  the 
clapper  of  the  bell.  Fig.  2  depicts  one  of  the  allegorical 
designs  in  relief  over  the  main  entrance.  It  will  be  noted 
that  the  same  motif  is  carried  out  throughout  the  fixture 
ornamentation. 

Electricity  for  the  lighting  and  motor  requirements  of 
the  building  is  purchased  from  the  Commonwealth  Edison 
Company.     Each  distributing  panel   from  the  third  to  the 


FIG.    I BELL    LIGHTING 

FIXTURE 


FIG.    2 — ALLEGORICAL    DESIGN    AT    ENTRANCE    OF    CHICAGO 
TELEPHONE    BUILDING 

twentieth  story  inclusive  is  equipped  for  the  installation  of 
sixteen  meters.  General  illumination  is  obtained  from 
single-unit  tungsten  lamps.  These  are  placed  on  centers 
of  approximately  10  ft.  and  are  designed  so  that  the  ex- 
penditure of  power  for  lighting  will  be  about  1  watt  per 
square  foot  of  floor  space.  Nine  electric  elevators  are  pro- 
vided in  the  building. 


Theater-Front  Illumination  with  Tungsten  Lamps 

The  elaborate  and  attractive  lighting  of  the  Gem  vau- 
deville theater,  St.  Louis,  is  shown  in  the  accompanying 
illustration.     This  theater  front  is  studded  with  nearly  2000 


tungsten  lamps,  which  outline  the  windows,  panels  and 
classic  frieze  designs.  By  an  arrangement  of  flashers  the 
winged  figures  at  the  top  of  the  display  appear  to  be  in 
flight,  lending  an  attractive  touch  of  motion  to  the  other- 
wise uninterrupted  operation  of  the  main  decorative  units. 
The  Gem  Theater  is  directly  across  the  street  from  and 
under  the  same  management  as  the  Hippodrome,  concerning 
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ILLUMINATION    OF    THEATER    FRONT 

which  an  illustrated  account  was  given  in  the  Electrical 
World  of  Dec.  7,  1912,  page  1214.  This  article  described 
the  380-contact  flasher  mechanism  which  controls  the  9000 
lamps  studding  the  Hippodrome   faqade. 


Present  Status  of  Grounded  Secondaries 

V    a    matter   of    safety,   theory   apparently    indicates   the 
necessity  of  thorough  grounding,  said  Mr.  W.  J.  Canada, 
engineer  for  the  Rocky  Mountain  Fire  Underwriters' 
ciation,  Denver,  Col.,  in  his  address  on  presenl  practices  in 
grounding  see  ndarii      delivered  before  the  Western 
ciation  of  Electrical  Inspectors  at  St.  Louis  Jan.  29. 

One    naturally    turns    to    practice,    however,    to    support 
theory  or  to  locate  its  flaws,  for  the  engineering  judgment 
of   observing  operators   must    have   considerable   weight   in 
any  investigation.     To  obtain  such  consensus  of  pi 
140   service    companies,    representing   every    state    an 
Dominion  of  Canada,  «  -tions 

being  inclosed,  and  one  hundred  or  more  replies  were  re- 
ceived.    The  accompanying  recapitulation 
isfaction   in   all   sections    following   adopt 
Of  the  forty-five  companies  grounding  in  the  Rocky  Moun- 
ain  field,  only  eleven  arc  included  in  U, 

That  many  companies  led  second- 

ary as  a  tire  and  life  ha  ived  by  their  own  state- 

ment^ of  experience  with  injuries  and  fires  from  high  volt- 
age on  their  secondaries,  said  Mr.  Canada,  who  went  on  to 
state  that  of  forty-nine  cities  from  which  deaths  were  re- 
ported forty-one  are  now  partly  or  entirely  grounded.    That 
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some  companies  not  grounding  see  no  necessity  for  change 
seems  to  show  an  unprogressive  policy  and  appears  too 
much  like  "waiting  for  the  horse  to  be  stolen."  But  as  one 
service  company  manager  writes :  "It  depends  on  your  own 

RECAPITULATION    OF  DATA    ON    GROUNDING 

1.  Companies    using    grounding 86,  or  87  per  cent 

Companies    not    grounding 13,  or  13  per  cent 

2.  Expressing  belief  in   grounding 92,  or  96  per  cent 

Expressing    disbelief    in    grounding 4,  or    4  per  cent 

3.  Experience  with  grounding,  one  to  twenty-five  years,  average,  five  years 

4.  Companies   reporting  advantages   in   grounding 69,  or  85  per  cent 

Companies   reporting  disadvantages  in   grounding....    12,  or  IS  per  cent 

5.  Total    number  advantages  mentioned    171,  or  89  per  cent 

Total    number    disadvantages    mentioned 21,  or  11  per  cent 

6.  Companies  uncertain   whether  advantageous  or  not.  .      8,  or    9  per  cent 

7.  Expense  of  one  ground,  $0.50  to  $15,  average $3.50 

8.  Companies  grounding  above    110   volts 6 

9.  Companies'   experience  with  grounding  "good" 86,  or  99  per  cent 

Companies'  experience  with  grounding  not  "good"..      l,or     1  per  cent 

10.  Companies'  experience  shows  life  hazard  reduced...  84,  or  98  per  cent 
Companies'  experience  shows  life  hazard  not  reduced     2,  or    2  per  cent 

11.  Companies'  experience  shows  fire  hazard  reduced...  64,  or  84  per  cent 
Companies'  experience  shows  fire  hazard  not  reduced  2,  or  3  per  cent 
Companies'   experience   shows   no   preference 1 1,  or  13  per  cent 

12.  Companies'     experience    shows    operating    conditions 

bettered     63,  or  76  per  cent 

Companies'     experience     shows     operating    conditions 

worse      9,  or  11  per  cent 

Companies'     experience     shows     operating    conditions 

same     11,  or  13  per  cent 

1  3.   Companies  utilizing  mains 34,  or  31  per  cent 

Companies    utilizing    driven    pipes 52,  or  48  per  cent 

Companies  utilizing  cones   6,  or    6  per  cent 

Companies    utilizing    plates 13,  or  12  per  cent 

Companies    utilizing    tracks 3,  or    3  per  cent 

14.  Companies   which   prefer    water   mains 71,  or  92  per  cent 

Companies  which  prefer  other  methods 6,  or    8  per  cent 

15.  Companies     interconnecting    secondaries 33,  or  49  per  cent 

Companies   not   interconnecting   secondaries 34,  or  51  per  cent 

16.  Companies   grounding   within    buildings 17,  or  28  per  cent 

Companies   not   grounding   within   buildings 43,  or  72  per  cent 

17.  Companies  finding  current  shunted  into  buildings  over 

ground     connection 4,  or    6  per  cent 

Companies  not  finding  current  shunted  into  buildings 

over  ground   connection 62,  or  94  per  cent 

experience  with  injuries  and  fires  from  high  voltage  how 
strongly  you  feel  on  the  subject.  If  you  have  been  lucky 
enough  to  escape,  you  are  not  inclined  to  see  the  advantages 
of  grounding  so  clearly." 


fact  that  many  of  the  fabrics  sold  in  the  store  are  used 
chiefly  under  equivalent  artificial  lighting  in  the  home,  at 
the  theater,  etc. 

The  McCreery  building  is  fourteen  stories  high,  including 
the  basement  and  the  attic.  The  ground  floor  covers  a 
space  ioo  ft.  by  216  ft.  and  each  of  the  remaining  floors 
90  ft.  by  216  ft.     The  inside  area  of  the  first  floor  is  ap- 


Re-equipment  of  a  Pittsburgh  Department  Store 

The  large  fourteen-story  department  store  of  McCreery 
&  Company,  Pittsburgh,  Pa.,  was  recently  re-equipped  with 
a  new  and  modern  lighting  installation,  the  result  being  a 
marked  improvement  in  the  quality  of  illumination  se- 
cured, in  addition  to  a  saving  of  over  50  per  cent  effected 
at  the  same  time  in  the  cost  of  operation.  In  a  paper  read 
before  the  Pittsburgh  Section  of  the  Illuminating  Engi- 
neering Society  on  Jan.  24  Mr.  H.  W.  Shalling  described 
the  changes  made  in  the  McCreery  equipment  and  presented 
data  of  tests  made  under  the  new  lighting. 

In  general  the  work  consisted  of  substituting  tungsten 
lamps  for  the  existing  arc  lamps  and  carbon-incandescent 
units,  with  practically  no  changes  in  the  wiring.  The  task 
of  substitution  was  completed  floor  by  floor,  in  a  single 
night,  so  that  when  the  sales  force  arrived  next  morning 
a  complete  new  lighting  installation  was  found  in  service, 
without  the  dirt  and  annoyance  usual  with  such  changes. 

Direct  illumination  was  decided  upon  for  general  use, 
glass  being  avoided  by  inclosing  the  bowl-frosted  lamps, 
where  necessary,  in  opal  or  diffusing  glassware.  The  qual- 
ity of  tungsten  illumination  was  considered  desirable  both 
on  account  of  its  close  approximation  to  daylight  and  the 
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FIG.    I LIGHTING  ARRANGEMENT  OF   FIRST  FLOOR 

proximately  20,370  sq.  ft.,  and  that  of  the  remaining  floors 
17,850  sq.  ft.  The  outside  of  the  building  is  finished  in 
white  terra-cotta;  the  interior,  including  the  fixtures,  is  in 
mahogany. 

Lighting  by  Floors 

In  the  basement  delivery  room  carbon  clusters  were  re- 
placed by  eighteen  60-watt  clear  tungsten  lamps  in  enam- 
eled steel  reflectors. 

On  the  main  floor  (men's  furnishings,  jewelry,  station- 
ery, trimmings,  etc.)  the  ornamental  arc  and  incandescent 
fixtures  were  adapted  to  reflector-ball  units  of  special  de- 
sign, with  upper  prismatic  reflectors  resting  on  stalactite- 
shaped  blown  globes,  the  whole  satin-finished.  By  varying 
the  lamp  position,  extensive,  intensive  and  focusing  dis- 
tributions could  be  obtained,  the  intensive  being  adopted. 
Each  of  the  sixteen  5-amp  arc  lamps  was  replaced  by  a 
250-watt  clear  tungsten  unit.  The  five  four-lamp  pillar 
brackets  and  the  thirty-four  two-lamp  fixtures  were  re- 
placed by  25-watt  tungsten  lamps  in  decorative  shades. 

For  the  second  floor,  where  bedding  and  yard  goods  are 
sold,  the  equipment  formerly  consisted  of  fifty-three  5-amp 
inclosed-arc  lamps,  with  opal  outer  globes.  Fairly  high 
illumination  is  required  here  for  matching  dress  goods. 
Each  arc  lamp  was  replaced  by  a  400-watt  clear  tungsten 
lamp  placed  inside  a  14-in.  two-piece  diffusing  glass  bowl. 


•     Jndicot**  /ocot'oo  of  Cc/umna. 
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FIG.    2 TYPICAL    ARRANGEMENT    ON    UPPER    FLOORS 

The  unit  consists  of  a  clear  stiletto-prism  reflector  mounted 
over  a  satin  bowl,  in  a  verde-antique  fixture. 

On  the  third  floor,  where  ladies'  suits,  waists  and  furs 
are  sold,  fifty-one  arc  lamps  were  replaced  by  250-watt 
tungsten  lamps,  and  in  the  side  brackets  25-watt  tungsten 
lamps  were  substituted  for  16-cp  carbon  lamps. 

In  the  millinery  department  on  the  fourth  floor,  twelve  arc 
lamps  were  replaced  by   150-watt  clear  tungsten   lamps  in 
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semi-indirect  fixtures  of  Louis  XIV.  ornamental  design  to 
conform  with  the  room.  The  rest  of  the  floor  is  lighted  by 
thirty-three  250-watt  units  like  those  on  the  thircl  story. 
Of  the  fifty  arc  lamps  on  the  fifth  floor,  where  china, 
bric-a-brac  and  rugs  are  sold,  twenty-five  were  replaced  by 
ISO-watt  units  and  twenty-five  by  250-watt  clear  tungsten 
lamps. 

Special  Rug-Rack  Illumination 

A  special  form  of  lighting  was  installed  for  the  rug 
rack.  Twenty-five  outlets  were  provided  on  the  circum- 
ference of  a  semicircle,  the  radius  of  which  was  approxi- 
mately 2  ft.  greater  than  the  maximum  swing  of  the  rack 
arms.  Outlets  were  located  at  centers  2  ft.  6  in.  apart. 
Wiring  was  run  in  metal  molding  and  small  porcelain  re- 
ceptacles having  a  metallic  head  for  use  with  shade  holder 
were  used.  Each  outlet  was  equipped  with  one  40-watt 
clear  tungsten  lamp  and  a  30-deg.  angle-steel  reflector  hav- 
ing an  aluminumized  interior  surface  mounted  on  the  ceil- 
ing in  a  pendent  position. 

Mission  furniture,  wall  paper,  draperies,  art  goods  and 
the  ladies'  parlor  occupy  the  sixth  floor.  For  the  general 
illumination  thirty  arc  lamps  were  replaced  by  tungsten 
units  as  on  the  third. 

Forty-five  arc  lamps  formerly  lighted  the  men's  clothing 
department  on  the  seventh  floor,  where  also  are  located  the 
general  offices.  Of  these  thirty-six  were  replaced  by  400- 
watt  and  nine  by  250-watt  clear  tungsten  units.  A  high 
intensity  is  needed  here,  as  on  the  second  floor,  on  account 
of  the  dark  colors  of  the  goods  displayed. 

The  installations  already  cited  exemplify  the  general 
practice  followed  on  the  remaining  floors,  except  in  the 
dining-room,  where  30-watt  carbon  lamps  in  seventy-one 
six-lamp  clusters  were  replaced  by  15-watt  tungsten  units. 

Show-Window  Equipment 

In  average  size  the  show  windows  measure  23  ft.  6  in. 
long,  8  ft.  deep  and  19  ft.  high,  the  plate  glass  extending  to 
a  height  of  12  ft.  and  prism  glass  being  used  at  the  top. 

The  former  equipment  consisted  of  326  60-watt  clear  car- 
bon lamps  mounted  in  a  mirrored  trough  back  of  the  tran- 
som bar.  The  present  equipment  consists  of  195  60-watt 
clear  tungsten  lamps.  Fifteen  are  used  in  each  section,  the 
outlets  being  located  back  of  the  transom  bar  on  centers 
approximately  14  in.  apart.  Each  lamp  is  equipped  with  a 
100-watt-size  concentrating-type  prismatic  reflector,  the 
units  being  mounted  at  an  angle  so  that  the  tip  of  the  lamp 
is  pointing  at  a  line  on  the  floor  two-thirds  of  the  distance 
from  the  plate  glass  to  the  opposite  wall.  This  angle  is 
found  best  for  the  average  window  dress,  but  provision  is 
also  made  for  varying  the  angle.  The  wattage  allowance 
for  the  windows  is  but  4.7  per  square  foot. 

Comparative  tests  made  in  similar  positions  on  similar 
floors  using  the  former  arc  and  incandescent  lighting  and 
the  new  tungsten  installation  showed  50  to  100  per  cent 
better  illumination  with  the  new  improved  lighting. 

Inspection  and  Cleaning 

A  careful  system  for  regular  inspection  and  cleaning 
has  been  initiated  whereby  all  units  in  the  McCreery  build- 
ing are  brushed  off  with  a  stiff  brush  and  cloth  once  every 
two  weeks,  and  each  unit  is  taken  down  anil  washed  thor- 
oughly once  each  month.  The  cost  of  cleaning,  including 
labor  and  materials,  is  approximately  $350  per  year  for 
approximately  1000  units  installed.  Since  the  units  are 
thoroughly  cleaned  once  a  month,  the  cost  of  cleaning  per 
unit  will  be  approximately  3  cents,  which  includes  one  dust- 
ing and  one  washing.  A  fair  division  of  this  cost  would 
be  0.05  cent  per  unit  for  dusting  and  2.5  cents  for  thor- 
ough cleaning.  Under  such  a  system  the  illuminating  effi- 
ciency is  kept  at  a  practical  maximum.  It  is  probable,  how- 
ever, that  in  other  places  where  dirt  and  dust  conditions 
are  not  as  severe  the  cleaning  could  be  done  at  less  fre- 
quent intervals.     The  above-given   figures  represent  a  very 


small  part  of  the  operating  expense  and  are  considerably 
less  than  the  cost  of  trimming  and  other  maintenance 
charges  incident  to  the  operation  of  the  old  system. 


Recent  Telephone  Patents 

Composite  System 

A  composite  system  forms  the  subject  of  a  patent  granted 
to  Mr.  O.  T.  Lademan,  of  Milwaukee.  In  this  system  the 
telegraph  keys,  telegraph  relays  and  telephone  instruments 
are  all  in  series  relation  to  the  line.  The  telegraph  relays 
are  shunted  by  high-capacity  condensers  and  the  telegraph 
keys  by  low-capacity  condensers.  The  telephone  instru- 
ments are  of  special  make  and  are  provided  with  an  adjust- 
able repeating  coil  for  controlling  the  inductive  relation 
between  the  receiver  circuit  and  the  line,  with  a  view  to 
reducing  a  Morse  disturbance.  High-frequency  vibrators 
and  buzzers  are  provided  for  telephone  signaling.  The 
transmitter  circuit  must  be  manually  switched  from  re- 
ceiving to  transmitting  position.  This  patent  is  assigned  to 
the  Railroad  Telephone  &  Electric  Company. 

Miscellaneous    \w\  iances 

A  patent  granted  to  Mr.  I.  D.  Fellows,  of  Syracuse, 
N.  Y.,  relates  to  an  emergency  signaling  system.  Accord- 
ing to  this  arrangement,  an  emergency  signal  may  be  sent 
to  the  Central  Office  without  access  to  the  telephone  instru- 
ment. To  this  end  push  buttons  are  arranged  at  suitable 
places  which  release  a  sender  akin  to  a  messenger  call  box. 
The  signals  are  continuously  repeated,  however,  until  an- 
swered so  that  the  central-office  operator  may  discover  their 
nature  and  send  the  proper  assistance.  Such  an  arrange- 
ment is  suggested  where,  in  the  case  of  emergency,  the 
telephone  may  have  been  purposely  disabled  or  access  to  it 
is  impracticable. 


Letters  to  the  Editors 

Central-Station  Consolidation 

To  the  Editors  of  the  Electrical  World: 

Sirs  : — In  connection  with  recent  discussions  in  your 
journal  regarding  central-station  ci  nsolidation,  you  may  be 
interested  in  some  views  which  are  perhaps  more  repre- 
sentative of  the  banker's  standpoint  than  anything  you  have 
so  far  published  on  the  subject,  brum  this  standpoint — 
that  of  the  banking  house  buying  mortgage  bonds — the  hold- 
ing company  has  material  disadvantages.  It  has  been  the 
experience  of  such  bankers  that  in  very  few  instances  have 
utilities  under  holding-company  control  made  proper  pro- 
vision for  the  complete  present  and  future  maintenance  of 
their  physical  properties.  I  can  recall  the  case  of  one 
holding  company  which  was  reported  to  be  showing  10  per 
cent  on  its  common  stock.  This  stock  happened  to  be  very 
nearly  equal  in  amount  to  the  combined  annual  gross  earn- 
ings of  its  subsidiary  companies.  The  stock  sold  at  a  price 
in  excess  of  par  and  a  dividend  of  6  per  cent  was  being 
paid  on  it.  If  10  per  cent  of  the  gross  earnings  were 
deducted  for  depreciation,  there  would  have  been  nothing 
available  for  dividends  on  the  common  stock,  and  the 
market  value  would  no  doubt  have  been  less  than  par. 
These  and  other  facts  afford  ground  for  some  concern  as 
to  where   "high   financ  to  lead   in   the   public- 

utility  business.  Tt  may.  unfortunately,  lead  to  drastic  legis- 
lation which  will  fall  alike  on  the  just  and  the  unjust.  Such 
doubts  as  these  are  wortli  more  consideration  than  the  views 
of  those  who  are  devoting  most  of  their  energies  to  making 
while  the  sun  shines  but  who  do  not  make  the  ulti- 
mate good  of  the  industry  a  prime  consideration  in  their 
operations.    . 

Philadelphia.  Pa.  A.  E.  Rosenberger. 
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Commercial  Training  for  Engineers 

To  the  Editors  of  the  Electrical  World: 

Sirs: — Economic  engineering,  sometimes  called  commer- 
cial engineering,  is  a  combination  of  good  business  manage- 
ment and  technical  knowledge  correctly  applied.  Large 
corporations  as  well  as  smaller  business  interests  have 
come  to  realize  the  necessity  of  such  a  combination,  and 
for  that  reason  a  few  of  the  technical  schools  of  the 
country  are  giving  it  the  attention  it  should  receive.  The 
chief  fault  to  be  found  in  the  engineering  instruction  given 
by  most  of  our  technical  schools  has  been  the  laying  of  too 
much  stress  on  theory  and  abstract  matters,  with  too  little 
attention  to  the  practical  and  concrete  phases  of  the  pro- 
fession. The  great  manufacturing  and  producing  interests 
must  have  high-grade  engineers,  men  who  are  capable  of 
harnessing  and  utilizing  the  forces  and  materials  of  nature, 
but  their  crying  need  to-day  is  for  the  man  who  can  do 
more  than  this.  They  demand  men  who  can  dispose  of 
their  product  after  it  has  been  made  marketable  by  the 
inventive  genius  of  the  creative  engineer. 

In  the  complex  commercial  world  of  the  present  there 
exists  a  great  amount  of  competition.  No  matter  how  good 
a  product  may  be  or  how  useful  and  efficient  it  is,  if  it 
cannot  be  marketed  it  might  just  as  well  have  never  been 
produced.  Hundreds  of  devices  which  were  the  result  of 
hard  and  long  years  of  labor  on  the  part  of  the  struggling 
inventor  are  still  of  no  use  to  the  world  simply  because  the 
inventor  or  owner  is  without  the  sales  ability  or  business 
knowledge  to  market  them.  Yet  the  engineering  schools  of 
the  country  persist  in  ignoring  this  state  of  affairs  and 
continue  to  grind  out  mechanical,  civil,  electrical  and 
chemical  engineers  by  the  thousand,  and  then  wonder  why 
many  graduates  are  not  more  successful. 

There  is  a  reason  for  this  condition,  and  it  is  not  the 
lack  of  ambition  or  ability  in  the  individual  in  most  cases. 
It  is  simply  due  to  the  fact  that  these  men  failed  to  receive 
the  proper  training.  They  were  loaded  down  with  formulas, 
laws,  methods  of  computation,  etc.,  yet  they  did  not  learn 
the  first  principle  of  salesmanship,  a  single  fundamental 
method  of  business,  or  an  elementary  knowledge  of  adver- 
tising. These  things  are  of  vast  and  growing  importance, 
particularly  in  the  commercial  electrical  field,  but  they 
have  been  completely  and  persistently  ignored.  While  there 
are  undoubtedly  many  positions  which  require  the  talent  of 
the  pure  engineer,  these  are  in  the  small  minority,  and  the 
very  fact  that  they  are  so  few  renders  the  competition 
extremely  keen  because  of  the  rapidly  increasing  number 
of  candidates,  all  graduates  of  technical  schools.  The 
condition  which  has  just  been  described  is  certainly  ab- 
normal  and   should   be   remedied   without   delay. 

The  solution  is  simple.  An  engineer  should  be  equipped 
with  a  business  training;  he  should  learn  selling  and  adver- 
tising principles;  he  should  be  a  close  student  of  economics 
and  politics,  for  it  is  the  laws  of  the  former  that  govern 
supply  and  demand,  and  he  should  certainly  receive  in 
some  degree  what  is  commonly  known  as  a  liberal  educa- 
tion. While  such  a  course  would  take  a  trifle  longer  to 
complete,  the  man  who  finished  it  would  be  much  farther 
advanced  than  the  pure  engineer.  It  could  be  made  optional, 
but  there  is  no  question  that  it  would  soon  become  the  only 
course,  because  it  is  the  sensible  method. 

In  the  majority  of  technical  schools  or  state  universities 
such  a  course  is  possible  if  a  man  will  use  his  "horse 
sense"  in  addition  to  the  curriculum  as  prescribed  in  the 
courses.  Although  there  has  been  some  progress  in  the 
schools,  a  great  deal  more  is  necessary.  The  general  man- 
ager of  one  of  the  largest  central  stations  in  the  Middle 
West  recently  observed  on  this  subject:  "What  we  need 
are  not  only  trained  technical  men,  but  men  who  are  more 
than  technical.  We  need  men  with  business  and  sales 
ability,  men  with  initiative  and  knowledge  of  human  nature, 
a  knowledge  which  is  not  gained  in  the  technical  courses 
to-day.    We  can  buy  engineering  knowledge  at  any  time  and 


at  almost  any  price  and  anywhere,  but  we  are  forced  to 
scour  the  country  for  a  man  who  has  combined  in  his  make- 
up the  technician  and  the  salesman.  It  requires  the  former 
knowledge  to  enable  a  man  to  know  what  he  is  selling  and 
the  latter  to  enable  him  to  dispose  of  it.  Our  rates  and 
service  may  be  the  most  reasonable  and  satisfactory  in  the 
country,  but  if  we  cannot  market  our  product,  we  might  as 
well  close  down  our  generators  and  quit  business." 

The  foregoing  is  true  not  only  in  the  electrical  field  but 
in  other  industries  as  well.  Let  us  have,  therefore,  more 
economic  engineers. 

Lazvrence.  Kan.  F.  H.  M.  Riley. 


Rate  Schedules  from  the  Customer's  Standpoint 

To  the  Editors  of  the  Electrical  World: 

Sirs : — The  article  on  "Rate  Schedules  from  the  Cus- 
tomer's Standpoint,"  on  page  49  of  the  issue  of  Jan.  4,  and 
your  editorial  comment  the  following  week  on  "Lucid  Rate 
Schedules,"  call  attention  to  a  detail  of  central-station 
management    wherein    improvement    has   been    remarkably 
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CURVE     ILLUSTRATING    FUNDAMENTAL    RATE    CHARACTERISTICS 

slow.  The  writer  has  long  been  of  the  opinion  that  a 
simple  curve  plotted  between  dollars  as  one  co-ordinate 
and  kilowatt-hours  as  the  other  is  the  most  feasible  way 
of  introducing  the  customer  to  the  otherwise  complex  sub- 
ject of  rates. 

Such  a  curve  avoids  the  annoying  difficulties  of  "mini- 
mums"  and  "base  rates."  And,  especially  in  lighting  bills, 
it  shows  the  customer  at  a  glance  how  to  translate  the 
kilowatt-hour  reading  of  his  meter  into  the  familiar  terms 
of  dollars  and  cents. 

For  example,  the  accompanying  curve  illustrates  the 
fundamental  characteristics  of  the  rates  charged  by  the 
Seattle  lighting  plant  for  all  classes  of  service.  Of  course 
when  approaching  a  customer  with  respect  to  some  par- 
ticular subject,  such  as  residence  lighting,  only  one  of 
these  curves,  plotted  separately  and  to  the  most  advan- 
tageous scale,  need  be  presented. 

Seattle,  Wash.  George  Holmes  Moore. 
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Field  of  the  Operating  Engineer 

A  Record  of  Practice,  Experience,  New  Ideas  and  Interesting 
Problems— Notes  on  Practical  Subjects — Questions  and  Answers 


Lamp  Bank  for  Meter  Testing 

The  accompanying  photograph  shows  a  convenient  form 
of  lamp  resistance  in  use  in  the  meter  laboratory  of  the 
United  Electric  Light  Company  of  Springfield,  Mass.  The 
lamps  are  arranged 
in  banks  mounted  on 
a  grille  of  iron 
straps,  0.125  i'1-  to 
0.25  in.  in  thickness 
and  1  in.  wide.  This 
grille  is  supported 
on  2300-volt  porce- 
lain insulators  bolt- 
ed into  the  wall. 
Clearance  of  about 
8  in.  is  thus  pro- 
vided between  lamps 
and  wall.  Carbon- 
filament  units  of  2 
cp  to  50  cp  are 
used.  Each  circuit 
is  separately  fused 
on  a  panel,  shown  in 
the  picture,  and  con- 
nections are  carried 
to  switches  on  the 
test  board  in  an  ad- 
joining room.  In 
the  same  room  is 
a  water  rheostat, 
which     is     provided 

with  a  permanent  water-supply  connection  and  a  spigot 
discharge  into  a  trap  leading  to  the  sewer,  so  that  the 
barrel  may  be  conveniently  emptied  and  filled  anew  as  its 
contents  become  fouled  by  electrolytic  action. 


LAMP   RANK    FOR     IESIINC    MEIERS 


The  660-Watt  Branch-Circuit  Rule 

Considerable  ambiguity  still  exists  in  the  interpretation 
of  the  660-watt  rule,  said  Mr.  W.  H.  Blood,  Jr.,  Boston, 
Mass.,  insurance  expert  for  the  National  Electric  Light 
Association,  in  a  letter  dealing  with  this  ink's  bearing  on 
tungsten-lamp  circuits,  read  before  the  Western  Association 
of  Electrical  Inspectors'  convention  at  St.  Louis,  Jan.  28. 
The  rule  itself,  he  pointed  out,  is  further  complicated  by  the 
requirement  that  125-volt  branch  circuits  shall  be  fused 
with  6-amp  fuses. 

In  view  of  the  fact  that  so  many  heating  appliances  of 
about  this  rating  are  being  sold  for  use  on  branch  circuits, 
Mr.  Blood  asserted  that  this  660-watt  rule  is  at  present  a 
mistake.  It  is  an  unnecessary  hardship,  he  declared,  to 
require  the  running  of  a  separate  circuit  for  a  percolator, 
teakettle  or  small  flatiron.  He  also  insisted  that  a  mistake 
is  made  in  limiting  branch  circuits  to  ten  or  twelve  outlets, 
for  there  is  no  more  danger  with  twenty  outlets  than  with 
ten.  Records  would  not  be  likely  to  show  any  special 
menace  due  to  increase  in  the  number  of  outlets.  On  the 
other  hand,  said  Air.  Blood,  there  ought  to  be  some  way  of 
limiting  the  circuits  from  the  customer's  standpoint.  It 
might  be  a  mistake  to  put  twenty  lamps  on  a  circuit,  for 
this  would  mean,  in  many  small  installations,  that  if  a  fuse 
blew  every  lamp  in  the  house  would  be  extinguished. 


Investigation  will  show  that  there  are  comparatively  few 
6-amp  fuses  used.  One  manufacturer,  for  example,  last 
year  put  out  no  6-amp  fuses,  although  he  did  distribute  5000 
io-amp  fuses.  Another  company  put  out  only  1200  6-amp 
fuses  and  32,000  io-amp  fuses.  Mr.  Blood  suggested,  how- 
ever, the  wisdom  of  limiting  branch  circuits  to  carrying 
1000  watts,  and  providing  that  these  circuits  be  protected 
by  io-amp  fuses.  He  also  proposed  the  substitution,  as  far 
as  possible,  of  No.  12  wire  for  No.  14,  for  with  No.  14  the 
question  of  drop  enters  materially. 

In  this  connection  the  writer  recommended  the  suggestion 
already  made  that  two  types  of  plugs  be  used,  one  a  "house- 
hold plug"  to  be  furnished  with  all  portable  heaters  taking 
less  than  1000  watts,  and  all  other  heaters  taking  over 
tooo  watts  to  be  furnished  with  a  larger  plug.  The  latter 
heaters  should  be  distinctly  marked  "not  suitable  for  use 
on  lighting  circuits,"  but  would  be  installed  on  separate 
circuits  with  their  own  switches  and  pilot  lamps. 


Plant  Changes  at  Reading,  Pa. 

Some  of  the  reconstruction  work  recently  carried  out 
at  the  plant  of  the  Metropolitan  Electric  Company,  Read- 
ing, Pa.,  was  particularly  interesting  in  that  new  floors 
had  to  be  installed  before  the  old  steam-driven  apparatus 
could  be  abandoned.  Special  steel  columns  were  designed 
with  splices,  so  that  they  could  be  brought  up  to  position, 
piece  by  piece,  and  later  the  old  wooden  floor  was  used  as 
form-work  for  the  new  concrete  floor. 

The  main  generating  station  at  Reading  gets  its  cooling 
water  from  the  river,  but  this  source  is  not  suitabl< 
boiler-feed.  On  a  small  creek  a  mile  from  the  station  a 
good  pond  was  available,  but  measurement  showed  only  a 
13-ft.  head  between  the  pond  surface  and  the  boiler-feed 
pumps.  Calculations  further  revealed  the  fact  that  a  20-in. 
or  24-in.  pipe  line  would  be  needed  to  keep  the  friction  loss 
within  the  exceedingly  narrow  margin  which  rein 
after  allowance  was  made  for  placing  the  heater  above  the 
feed  pumps. 

A  large  number  of  old  boiler  shells,  however,  hap 
to  be  available,  and  these  were  placed  in  a  trench  through 
the    meadow,    the    joints    being    sealed    up    with    com 
Although   far   from   standard   pipe-line   design,   this   impro- 
vised tube  deliver^  the  water  with  ample  pressure. 

Meanwhile  the  system  was  being  converted  from  11,000 
volts  to  22,000  volts,  necessitating  the  change  of  line  in- 
sulators,  ete  ich   comprising   three   linemen 
and   one  groundman.   were  employed   on   the  task.      Wor 
ing  at   maximum   efficiency,   it   took   about   twenty    n  ■ 
to  change  a  pole,  and  an  average  day's  woi 
was  about  ten  or  eleven  poles.    The  maximum  • 
nine  poles.     Some  days  only  five  or  six  were  changed  when 
corner   or   double-arm    poles   were   encountered.      Work   on 
the  corners   was  very   hazardous   and   could  not  be  accom- 
plished  while   the   line   was   "hot;"   consequently   it   had   to 
be  done  on   Sundays,   when   interruptions  were  not   so   im- 
portant.     No   serious    accidents   occurred   during   the   work. 
Tying   in    was   always  done  on   a   dead   line,   the   dead   line 
being    first    -rounded   or   short-circuited.      No   one   was   al- 
lowed to  touch  the  line   until  he  was   sure   it   was  "dead." 
The  cost  of  the  work  amounted  to  $475  per  mile,  including 
labor,   cross-arms,    insulators,   etc.      The   cost    of   labor   per 
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single-arm  pole  was  about  $1.50.  Although  the  cross-arms 
were  found  suffering  from  dry  rot,  the  poles,  which  were  of 
chestnut,  had  been  in  service  ten  or  twelve  years,  and  no 
sign  of  rot  or  decay,  even  in  the  gains,  was  found. 


Low-Freezing  Mixtures  for  Oil  Switches 

By  F.  W.  Harris 

It  is  very  common  for  oil  switches  to  be  so  located  that 
they  are  exposed  to  the  action  of  extreme  cold,  especially 
in  the  northern  part  of  this  country  and  Canada.  The  effect 
of  such  cold  on  the  ordinary  transformer  or  switch  oil  is 
first  to  render  it  very  thick  and  at  very  low  temperatures 
actually  to  solidify  it.  Even  if  it  is  reduced  to  the  con- 
sistency of  a  thick  jelly  it  is  likely  to  interfere  seriously 
with  switch  operation,  and  it  is  desirable  in  switches  so 
exposed  to  provide  a  liquid  that  is  not  open  to  this  objection. 
There  are  now  on  the  market  several  oils  that  have  very 
low  freezing  points,  and  the  manufacturers  of  oil  switches 
are  ready  to  furnish  such  oil  at  a  rather  high  price,  which, 
however,  represents  a  fair  increase  over  the  cost. 

In  this  connection  it  is  desirable  to  point  out  that  were 
it  not  for  two  features  tetrachloride  of  carbon  would  be 
far  superior  to  any  oil  for  use  in  such  switches.  It  is  not 
inflammable  and  does  not  produce  inflammable  vapors  and  it 
has  a  very  low  freezing  point.  It  is,  however,  rather  ex- 
pensive, about  seven  times  as  expensive  as  a  good  oil,  and 
it  is  volatile,  producing  disagreeable  vapors  at  a  relatively 
low  temperature.  It  is  probable  that  if  the  matter  of  price 
could  be  corrected  it  would  come  into  very  general  use  for 
this  purpose,  special  switches  being  arranged  for  it.  It  is 
valuable  for  reducing  the  freezing  point  of  oil,  and  a  half- 
and-half  mixture  will  not  stiffen  up  appreciably  at  20  deg. 
below  zero  C.  It  must  however  be  watched  as  it  evaporates 
and  its  use  is  not  to  be  commended  at  this  time. 

There  is  another  substitute,  however,  that  may  be  used 
with  good  effect,  and  that  is  turpentine.  A  half-and-half 
mixture  of  good  turpentine  and  ordinary  transformer  oil 
will  freeze  at  about  minus  30  deg.  C.  It  does  not  materially 
lower  the  breakdown  voltage  and  is  not  harmful  owing  to 
carbonization  in  breaking  the  circuit.  It  is  inflammable  and 
evaporates,  but  the  standard  low-freezing  mixtures  and  oils 
all  do  that  so  far  as  the  writer  is  aware.  It  used  to  be  the 
practice  on  the  outdoor  switches  used  on  the  line  of  the 
New  York,  New  Haven  &  Hartford  Railroad  to  use  a  low 
freezing  oil  in  the  winter  and  to  take  it  out  in  the  spring 
and  use  standard  oil  in  the  summer.  When  operators  have 
trouble  with  switches  freezing  this  turpentine  mixture  is  a 
good  one  to  know  about,  and  if  a  little  care  is  used  no 
harmful  results  need  be  feared.  It  is  probably  too  volatile 
for  summer  use,  however,  and  should  be  removed  in  the 
spring  before  the  warm  days  come. 


Facts  About  the  Modern  Dry  Cell 

What  are  the  components  of  the  modern  dry  cell  and  what  functions 
do  they  serve?  How  are  the  various  parts  arranged?  Are  there  any 
statistics  available  on  the  size  of  the  industry?  N.  U.  L. 

The  manufacture  of  the  common  dry  cell  engages  the 
attention  of  forty  or  more  separate  companies  and  the 
magnitude  of  the  industry  is  little  appreciated  by  those  not 
familiar  with  it.  A  year's  production  of  dry  cells  in  this 
country  approximates  over  $10,000,000  in  value.  At  the 
present  time  it  is  probable  that  over  50,000,000  standard 
2.5-in.  by  6-in.  batteries  are  manufactured  yearly,  5,000,000 
flash-lamp  batteries  consisting  of  approximately  15.000,000 
single  cells  13/16  in.  by  2  5/16  in.,  and  about  2,000,000  other 
cells  of  special  sizes.  The  present  type  of  dry  cell  consists 
of  (1)  a  zinc  container,  or  negative  pole,  (2)  a  paper'  or 
porous  partition,  between  the  positive  and  negative  poles, 
and    (3)    a  positive  pole  comprising  a  rod  of  carbon   sur- 


rounded by  a  mixture  of  manganese  dioxide,  ground  carbon 
and  electrolyte.  The  zinc  container  is  rolled  from  zinc 
0.020  in.  thick ;  the  paper  partition  may  consist  of  three 
layers  of  thin  blotting  paper  or  a  single  layer  of  heavy  pulp- 
board;  the  positive  pole  mixture  consists  of  pyrolusite  (85 
per  cent  manganese  dioxide),  100  parts  by  weight;  ground 
coke,  80  parts;  artificial  graphite,  20  parts;  sal  ammoniac, 
20  parts,  and  zinc  chloride,  7  parts.  The  manganese  dioxide 
acts  as  the  depolarizer;  the  ground  carbon  which  is  next  to 
the  paper  separator  collects  the  current  at  the  periphery  of 
the  mixture  and  conducts  it  by  means  of  the  other  carbon 
particles  to  the  center  carbon  plug;  the  graphite  is  em- 
ployed to  reduce  the  internal  resistance ;  the  sal  ammoniac 
is  the  electrolyte,  while  the  zinc  chloride  is  used  only  to 
improve  the  life  of  the  cell  by  reducing  local  action.  The 
zinc  container  is  the  most  expensive  part  of  the  cell,  and 
the  total  manufacturing  cost  has  been  given  by  one  authority 
as  approximately  8  cents  per  cell. 


Effects  from  Railway-Current  Electrolysis  in  Pipe- 
Grounding   Secondary 

Some  of  the  building-construction  journals  have  presented  articles  by 
engineers  in  that  field  pointing  out  possible  dangers  from  leakage  rail- 
way-return currents  in  buildings  where  ground  connections  are  made  to 
water  pipes  and  other  underground  piping  systems.  From  a  theoretical 
standpoint  it  seems  possible  that  stray  direct  current  might  cause  injury 
in  this  way,  but  no  reports  are  apparently  available  concerning  the  occur- 
rence of  such  damage  or  investigations  made  to  determine  its  extent. 

K.    L.    S. 

The  path  of  the  current  in  producing  the  possible  action 
described  would  be  from  the  interior  piping  system  through 
the  grounded  secondary  connection  on  the  water  service, 
thence  over  secondary  to  some  other  ground,  either  railway- 
track,  water-main  or  driven-pipe  ground,  the  amount  of  cur- 
rent and  severity  of  anticipated  trouble  being  in  the  order 
named.  Although  very  little  is  known  of  the  limitations  of 
such  possible  current,  a  few  figures  recently  obtained  in 
Denver  by  Mr.  W.  J.  Canada,  electrical  engineer  for  the 
Rocky  Mountain  Fire  Underwriters'  Association,  show  that 
with  water-main  grounds  used  exclusively  and  with  areas 
where  sandy  soil  makes  possible  the  very  high  voltage  drop 
of  10  to  20  volts  between  neighboring  track  and  water  main, 
a  paralleling  No.  4  secondary,  grounded  by  No.  4  to  hy- 
drants, showed  a  maximum  current  flow  of  less  than  1  amp 
in  the  largest  reading  obtained.  This  would  be  very  con- 
siderably less  in  the  ordinary  case  since  the  larger  the  num- 
ber of  good  grounds  the  less  would  be  the  current.  From 
the  readings  taken  by  this  observer  he  concludes  that  direct 
current  on  secondaries  can  never,  when  secondary  connec- 
tions to  water  mains  are  intact,  reach  an  amount  at  which 
perceptible  electrolytic  action  begins,  even  with  salt  solu- 
tions, to  say  nothing  of  the  ordinary  soil  conditions.  With 
secondary  grounded  to  driven  pipes,  there  seems,  indeed, 
somewhat  greater  possibility  that  the  delivery  of  current 
from  house-service  pipes  to  neighboring  pipe  grounds 
placed  (as  sometimes  occurs)  near  roof  drains,  and  there- 
fore possibly  near  buried  water  services,  might  reach  such 
a  voltage  as  to  cause  injury  to  the  service  pipe,  but  such 
action  has  never  been  observed.  In  case  the  current  was 
reversed,  an  increase  of  resistance  from  the  driven  pipe  to 
ground  might  be  expected  to  result  from  oxidation  or  from 
drying  out  the  earth,  and  has  been  found  to  result  when 
current  exceeded  a  small  minimum,  thus  injuring  the  effec- 
tiveness of  such  driven-pipe  ground.  While  there  always 
exists  the  possibility  that  some  direct  current  may  be 
shunted  over  paths  including  secondary  grounds,  it  is  ap- 
parent from  theoretical  consideration  and  from  experience 
that  such  shunting  will  rarely  cause  any  injury  to  such 
grounds  either  from  heating  or  from  electrolysis.  Un- 
doubtedly greater  current  flows  are  to  be  expected  from 
varying  voltages  between  incoming  gas,  water  and  drain 
pipes,  because  of  their  differing  conductivity. 
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Digest  of  Current  Electrical   Literature 

Abstracts  of  Important  Original  Articles  Appearing 
in   the   Periodical   Electrical    Press    of  the    World 


Generators,  Motors  and  Transformers 

Testing  of  Direct-Current  Traction  Motors. — Walter  E. 
French. — An  illustrated  description  of  a  slightly  modified 
"Hopkinson  or  return-current  test"  to  meet  the  special  re- 
quirements of  traction  motor  testing.  Two  similar  trac- 
tion motors  M  and  G  (Fig.  1)  are  suspended  by  their  axle 
bearings  on  a  common  shaft  S.  They  are  mechanically 
coupled  through  their  spur  gearings  />„  p.;  hence  the  speed 


of  both  machines  is  the  same.  They  are  electrically  con- 
nected according  to  Fig.  2,  one  machine  being  run  as  a 
motor,  the  other  as  a  generator.  The  motor  armature  1/. 
the  motor  field  /*,„.  and  the  generator  field  /•",,  are  all  in 
series.  Both  machines  have  the  same  speed  and  excitation, 
and  as  identical  flux  conditions  prevail  111  both,  the  iron 
losses  in  motor  and  generator  are  equal.  A  booster  B, 
(Fig.  2)  is  placed  in  series  with  the  generator  armature  in 
order  to  make  up  the  deficiency  of  the  voltage  Vg  and  to 
raise  the  pressure  in  the  generator  circuit  to  l/i,  the  poten- 
tial difference  existing  in  the  motor  circuit.  This  is  neces- 
sary to  effect  the  "pumping  back"  of  the  energy  to  the 
motor.  The  pressure  \'„,  across  the  motor  terminals  must 
be  kept  constant  for  all  loads,  at  the  voltage  for  which  it 
is  designed,  ami  therefore  a  second  booster  Bi  will  be  re- 
quired,  should  the  pressure  of  the  mains  be  too  small  to 
allow   this   adjustment    to    be   done    by    rheostatic   control. 


CIRCUIT    D]  m.i;  \  M 


I  he  product  of  the  current  flowing  in  the  generator  circuit 
and  the  booster  voltage  in  the  generator  circuit  gives  the 
total  loss  of  the  set,  comprising  the  iron  losses,  gear  fric- 
tion and  windage  losses  of  the  two  machines.  The  resis- 
tance of  the  armatures  being  known,  their  Joulean  heat 
losses  can  be  computed.  Subtracting  these  from  the  total 
loss,  we  obtain  as  a  residue  the  gear  friction  and  windage 


losses,  as  well  as  the  field  1'R  and  iron  losses  of  both  ma- 
chines. One-half  of  this  difference  is  the  wattage  lost  in 
the  motor  alone  by  friction,  windage,  hysteresis,  eddy  cur- 
rents and  field  PR.  The  friction  includes  the  losses  in  the 
axle  bearings,  and  the  efficiencies  taken  in  this  way  repre- 
sent the  actual  working  efficiency  of  the  motor  on  the  car. 
Adding  to  this  the  heat  loss  in  the  motor  armature,  the 
total  motor  loss  is  obtained. — London  Electrician.  Jan.  17. 
[913. 

Pressure  Regulation  0]  Direct-Current  Dynamos. — A 
note  on  a  recent  (British)  patent  (No.  28,486,  Jan.  9,  1913) 
of  Brown,  Boveri  K:  Company.  The  excitation  is  pulsatingly 
varied.  I  he  oscillating  system  to  effect  this  consists  of 
a  single  electromagnet,  excited  according  to  the  pressure 
of  the  machine,  together  with  an  oscillating  armature, 
wdiose  period  oscillation  is  less  than  that  necessary  tor  the 
regulation,  and  a  retracting  spring.  The  damping  is  sup- 
plied by  a  short-circuited  winding  on  the  field-magnet  poles. 
I"he  resistance  to  be  short-circuited  by  the  oscillating  system 
is  in  the  dynamo  shunt  field  circuit. — London  Elec.  Eng'ing, 
Jan.  16,  1913. 

Ventilation  Arrangement  for  Large  Generators. — Kaki. 
WELTZEL. —  Idle  author  points  out  several  disadvantages  in 
the  usual  ventilation  arrangement  in  which  the  cooling  air 
is  sucked  in  from  both  sides  or  from  the  two  axle  ends  of 
the  rotor.  The  Ganz  Electric  Company  follows  a  different 
practice,  which  is  illustrated  in  Fig.  3.  The  cooling  air 
is  sucked  in  only  from  one  side  of  the  magnet  wheel  while 
the  other  is  completely  closed  by  an  iron  sheet.  Centrifugal 
force  developed  in  the  magnet  wheel  moves  the  air  in  the 
usual  way  in  radial  directions  through  tin-  stator.  The  air 
passes  out  through  a  series  of  holes  on  one  side  of  the 
rim  into  the  space  between  the  magnet   wheel  and  the  iron 
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sheet,     ddie  cooling  air  is  sucked  in 

out    on    the    other   through   channels    in    the    foundation. — 

Tick,  und  Masch.  (Vienna),  J  1 

Physical    Theory    of    Commutation. — G.    W.    Worrall. — 
I  he  author  endeavors  to  give  a  physical  theory  of  commu- 
tation   and    discusses    especially    the    self-induction    of    the 
circuited  coil  and  the  magnetic  condition  of  the  com- 
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mutating  zone.  As  to  the  discrepancy  between  Arnold's 
commutating-field  theory  and  Menges'  neutral-field  theory 
he  thinks  that  the  differences  of  theory  are  not  real  anu 
that  if  the  basis  of  the  arguments  be  examined  in  the 
light  of  known  physical  principles  the  various  theories  will 
be  found  to  be  merely  different  ways  of  stating  the  same 
thing.  The  author's  own  views  are  not  given  as  a  compro- 
mise, but  as  a  basis  for  a  theory  which  both  sides  can 
adopt. — London  Electrician,  Jan.   17,   1913. 

Lamps  and  Lighting 

Metallic-Filament  Lamps. — A.  Lederer. — A  paper  read 
before  the  Association  of  Austrian  and  Hungarian  Central 
Stations  on  the  development  of  the  incandescent  lamp  with 
special  reference  to  metallic-filament  lamps  and  the  work 
done  by  Auer  von  Welsbach.  Some  microphotographs  are 
given  to  show  the  differences  between  tungsten  filaments 
made  by  different  processes. — Elek.  und  Masch.  (Vienna). 
Dec.  12.  1912. 

Generation,  Transmission  and   Distribution 

Swiss  Water-Power  Station. — A  note  stating  that  a  hydro- 
electric power  station  is  now  being  equipped  at  Laufenburg 
on  the  Rhine  which  will,  when  completed  in  1914,  be  the 
largest  plant  of  its  kind  in  Switzerland.  The  installation 
will  comprise  ten  turbines,  each  coupled  to  a  5200-kw,  three- 
phase  alternator,  generating  at  a  voltage  of  6000  to  6600. 
which  will  be  raised  to  47,000  volts  for  transmission. — 
London  Electrician,  Jan.  17.  1913. 

Producer  Gas. — H.  A.  Humphrey. — A  paper  read  before 
the  (British)  Institution  of  Civil  Engineers  on  the  gen- 
eration and  distribution  of  producer  gas  in  South  Stafford- 
shire. It  is  a  pioneer  undertaking,  since  it  is  the  first  ex- 
ample of  a  company  giving,  under  Parliamentary  powers, 
a  supply  of  producer  gas  for  public  purposes.  There  art 
eight  Mond  gas  producers,  one  of  which  is  a  spare.  Each 
producer  is  rated  at  20  tons  of  coal  per  twenty-four  hours, 
but  in  the  course  of  operation  the  plant,  which  was  de- 
signed for  gasifying  140  tons  per  day,  has  reached  the 
rate  of  200  tons  per  day.  The  Mond  producer  gas  dis- 
tributed averages  over  150  heat  units  per  cubic  foot,  and  the 
regularity  of  the  calorific  value  is  remarkable.  There  art 
at  present  over  150  gas  engines  connected  with  the  com- 
pany's mains,  and  practically  every  suction  producer  situa- 
ted near  the  mains  has  been  shut  down,  the  owner  finding 
it  more  advantageous  to  take  a  supply  from  the  Mond  gas 
mains.  The  average  price  received  from  consumers  was  in 
June,  1912,  about  3.5  cents  per  1000  cti.  ft.,  and  this  is 
equivalent,  having  regard  to  its  calorific  value,  to  lighting 
gas  at  14  cents  per  1000  cu.  ft.  A  considerable  amount  of 
the  gas  is  also  used  for  heating  operations. — London  Elec- 
trician, Jan.  17,  1913. 

Hydroelectric  Power  in  Switzerland. — In  191 1  there  were 
783  electric  power  plants  in  operation  in  Switzerland,  ami. 
as  marked  evidence  of  the  rapid  growth  in  this  branch  of 
industry  in  that  country,  there  was  an  increase  of  108  elec- 
tric power  plants  in  one  year.  Some  of  the  most  important 
sources  of  water-power  are  rivers  supplied  by  glacial 
waters,  but.  as  at  certain  seasons  of  the  year  these  are  very 
low.  many  of  the  hydroelectric  works  are  obliged  to  have 
auxiliary  steam  or  gas  engines.  The  Rhine,  for  instance, 
at  the  point  where  the  important  Laufenburg  plant  is  being 
constructed,  discharges  132,000  gal.  to  176,000  gal.  of  water 
per  second,  but  this  amount  is  reduced  to  about  60,000  gal. 
during  nearly  two  months  each  year.  It  is  estimated  that 
Swiss  waters  are  capable  of  furnishing  energy  to  the  ex- 
tent of  2,000,000  hp,  and  of  this  amount  500.000  hp  to  700.- 
000  hp  is  now  harnessed  and  in  actual  use. — London  Elec- 
trician, Jan.  17,  1913. 

Installations,   Systems   and   Appliances 

The  Arc  on  Opening  a  Switch. — Wilhelm  Hoepp. — A 
long  paper,  illustrated  by  numerous  diagrams,  read  before 


the  Electrical  Society  of  Berlin.  The  author  first  describes 
a  series  of  extended  researches  on  the  arc  produced  on 
opening  a  direct-current  circuit.  Experiments  with  horn 
lightning  arresters  are  described,  which  show  that  in  all 
cases  in  which  the  arc  travels  to  the  ends  of  the  two  horns 
1  he  initial  direction  of  the  arc  is  the  direct  continuation 
of  the  horns.  The  form  of  the  ends  of  the  horn  is.  there- 
lore,  very  important,  and  it  makes  a  great  difference 
whether  the  ends  are  slightly  bent  to  one  side  or  not.  The 
direct-current  arc  is  alw-ays  non-symmetrical  and  the 
"stream"  from  the  negative  pole  seems  to  be  stronger  than 
that  from  the  positive  pole.  This  is  especially  evident  with 
an  arc  between  two  carborundum  rods.  With  a  horn 
lightning  arrester  the  arc  rises  upward  always  in  a  non- 
symmetrical form.  Another  interesting  point  is  that  if  a 
switch  is  placed  in  a  metallic  casing  which  is  connected 
with  the  positive  or  the  negative  pole  (as  is  the  case  with 
railways  and  in  three-wire  systems)  it  is  found  that  the 
arc  jumps  much  more  willingly  (that  is,  with  a  lower  cur- 
rent strength)  toward  the  casing  when  it  is  connected  with 
the  positive  pole  than  when  connected  with  the  negative  pole 
The  voltage  of  the  arc  is  the  sum  of  the  minimum  voltage  re 
quired  to  form  the  arc,  the  ohmic  drop  and  another  voltage 
proportional  to  the  length  of  the  arc.  The  minimum  volt- 
age required  to  form  an  arc  between  copper  electrodes  is 
20  to  30  volts.  If  at  600  volts  twenty  or  thirty  copper 
contacts  are  connected  in  series  and  they  are  all  broken  at 
the  same  time,  there  will  be  no  arcs.  On  the  other  hand, 
with  a  single  arc  gap  and  higher  voltages,  above  500  volts, 
the  minimum  voltage  becomes  practically  insignificant  and 
the  required  maximum  arc  length  of  the  arc  itself  is  ap- 
proximately 1  mm  (0.04  inch)  per  volt;  that  is,  500  mm  for 
500  volts  and  1  m  for  1000  volts.  The  distance  of  the 
electrodes  from  each  other  depends  entirely  on  the  form  of 
the  contacts.  Contacts  at  which  arcs  occur  in  operation 
should  be  lubricated  only  slightly,  but  often.  The  author 
then  describes  some  experiments  with  maximum-current 
circuit-breakers  and  discusses  the  arc  caused  by  opening 
an  alternating-current  circuit.  Although  if  carbon  elec- 
trodes are  used  an  arc  may  be  easily  formed  with  alternat- 
ing current  if  the  current  and  voltage  are  not  too  low,  the 
conditions  are  very  different  with  metallic  electrodes.  With 
metallic  electrodes  the  arc  is  usually  extinguished  within 
a  half  period  of  the  alternating  current.  There  is  a  certain 
minimum  current  which  depends  on  the  voltage,  the  kind 
of  connections  and  the  power-factor,  and  below  this  mini- 
mum current  the  arc  cannot  exist  longer  than  half  a  period. 
Below  this  minimum  current  the  contact  may  be  broken 
slowly,  since  the  arc  is  extinguished  automatically.  Rules 
.ire  given  on  the  best  speed  of  breaking,  etc.  In  order  to 
utilize  the  advantages  of  slowly  breaking  the  contact  it 
is  best  to  use  for  the  electrodes  a  metallic  material  of  high 
heat  conductivity  like  copper.  In  an  appendix  it  is  shown 
that  in  a  non-inductive  alternating-current  circuit  the  forma- 
tion of  the  arc  starts  only  at  very  high  currents  with  some 
metals,  and  that  with  inductive  loads  the  formation  of  arcs 
can  be  avoided  to  a  certain  degree  by  a  small  additional 
artificial  load. — Elek.  Zcit..  Jan.  9  and   t6.   T0J3. 

Wires,  Wiring  and  Conduits 

30,000-Volt  Polyphase  Cable. — W.  Pfan-nktcii. — A  trans- 
lation of  his  German  paper  recently  abstracted  in  the 
Digest  on  the  30,000-volt  cable  system  of  the  Oberspree 
central  station  at  Berlin. — London  Electrician,  Jan.  17.  1Q13. 

Electrophysics  and  Magnetism 

Speaking  Incandescent  Lamp. — Karl  Ort  ami  Josef 
Riec.er. — A  description  of  an  experiment  in  which  a  high- 
candle-power  metallic-filament  lamp  was  made  to  repro- 
duce speech  when  telephone  currents  were  passed  through 
the  filament.  The  connections  are  shown  in  Fig.  4.  The 
primary  circuit  of  the  microphone  transformer  MT  con- 
tains  a   powerful    microphone  M  and   the   five-cell   storage 
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battery  B,  the  current  supplied  to  the  microphone  being 
about  400  nu'lli-amp.  The  secondary  winding  of  this  trans- 
former (the  ratio  of  transformation  being  from  300  to 
5300)  was  connected  through  the  condenser  (2  njf  ca- 
pacity) to  the  poles  of  a  100-cp  osram  lamp  G  fed  from 
the  120-volt  direct-current  supply,  the  induction  coil  D 
being  inserted   in   the  circuit.     Words  spoken  into  the  mi- 


120  U. 
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crophoiie  were  reproduced  by  the  incandescent  lamp.  The 
filament  is  subjected  to  temperature  variations  due  to  the 
speaking  currents,  and  these  temperature  variations  are 
supplied  to  the  glass  globe  of  the  lamp,  which  produces  vi- 
brations of  the  air.  The  phenomenon  is  especially  notice- 
able with  high  candle-power  lamps  the  globes  of  which  are 
made  of  thin  glass.— Phys.  Zeit.,  June  15,  1912. 

Changes  of  Energy— P.  Schiemann.— An  article  on  the 
changes  of  energy  which  take  place  when  an  electromagnet 
or  a  permanent  magnet  attracts  the  armature.— Elek.  und 
Masch.  (  \  ienna  ),  Jan.  5,  [913. 

Theory  of  Dielectrics.— Tcheslas  Bialorjeski.— A 
theoretical  and  mathematical  article  on  the  theory  of  di- 
electrics based  on  the  ionic  theory.  The  dielectric  is  as- 
sumed to  have  a  lamellar  or  granular  structure,  in  its  in- 
terior there  being  spaces  without  anv  conductivity  what- 
";ey~Lr  A'"'/"""-  Vol.  IX,  1912,  page  250;  abstracted  in 
pre*,  /.cil..  Jan.  9,   11)13. 

Secondary  Rays.—O.  W.  Richardson.— A  mathematical 
paper  on  the  theory  of  the  non-svmmetric  emission  of  sec- 
ondary rays.— Phil.  Mag.,  January,  [913. 

Positive  lons.—G.  W.  Todd.— An  account  of  experiments 
on  the  mobility  oi  the  positive  ion  at  low  pressure.— Phil 
%.,  January,   1913. 

Ionization  Produced  by  Beta  and  Gamma  Rays.—D.  C. 
II.  Floranc-e.— An  account  of  an  experimental  investiga- 
tion „f  the  ionization  produced  by  beta  and  gamma  rays  of 
high  pressures.  The  apparent  coefficient  of  absorption  of 
the  beta  rays  from  uranium  X  was  found  to  be  0.04  cm"1  in 
•'"'■  By  a  special  arrangement  this  value  could  be  reduced 
to  0.007  approximately.  The  "emergent"  beta  rays  pro 
'lured  by  gamma  rays  from  RaC  have  an  absorption  coeffi- 
cient oi  0.046  cm  '  air.  and  the  incident  beta  rays  0.056  cm  "' 
air.  The  emery, -ul  beta  rays  are  similar  in  penetrating 
power  to  the  beta  rays  of  UrX.  The  absorption  coefficient 
of  the  beta  rays  of  UrX  and  of  the  emergent  beta  rays 
when  the  plates  are  2  cm  apart,  is  0.025  cm  "'  approximately, 
he  beta  rays  appear  to  be  independent  of  the  material  of 
1  "■  plates,  as  other  investigators  have  also  shown.  When 
'fie  plates  are  1  cm  apart  the  ionization  due  to  gamma  rays 
"i  the  gas  ,s  negligible  at  atmospheric  pressure  and  is  ap- 
proximately 25  per  cent  of  the  total  ionization  at  So  at- 
mospheres.- -Phil.  Ma,,..  January,   1913. 

Electrochemistry   and   Batteries 

Induction  Furnace.—}.  Harden.— An  illustrated  article 
on  the  present  status  of  the  induction  furnace.  The  author 
describes  the  design  of  a  two-phase  induction  furnace  on 
|«  lines  of  the  Roechling-Rodenhauser  furnace,  which  is 
Wended  to  combine  the  good  points  of  both  the  three- 
phase  and  single-phase  types.  Some  details  are  given  of 
^construction  of  the  lining,  especially  the  lining  devcl- 
"ix-.l  b)    the  Poldihiitte.     Met.  and  Chem.  Eng'inq'   Febru 

«y,  1913.  •     ■• 

plecfrh     Resistance    Furnace.     R.     II.    McMillen.— An 


illustrated  description  of  the  application  of  the  electric  re- 
sistance   furnace    to    the    determination   of   oxygen    in    iron 
and  steel  by  the  utilization  of  the  Ledebur  method  m, 
to  meet  the  special  requirements.— Met.  and  (.  hem    Engine. 
1-ebruary,   1913. 

Spray  Process  for  the  Production  of  Metallic  Coatings.— 
M.  U.  S«  hoof  An  illustrated  article  on  recent  advances 
in  the  author's  spray  process  for  the  production  of  metallic 
coatings.  In  the  latest  apparatus  for  this  purpose  just  as 
much  metal  is  melted  from  a  ribbon  as  is  required  to  |„ 
sprayed  in  that  moment  on  the  surface  to  be  coated.  The 
process  is  applicable  to  the  production  of  metallic  coating, 
of  any  kind  (brass,  copper,  nickel,  iron,  gold  and  even 
platinum)  on  any  surfaces  whatsoever,  even  on  inflam- 
mable substances  like  celluloid,  laces,  etc.— Met.  and  Chem. 
Eng'ing,  February,  1913. 

Units,  Measurements  and  Instruments 

Measuring  of  Power  in  Three-Phase  Systems.  -Kari 
Schmieden— Alternating-current  motors  with  onl, 
measuring  system  are  used  with  different  forms  of  connec- 
tions for  measuring  the  power  in  three-phase  systems. 
But  their  indications  are  correct  only  if  all  three  phases 
are  equally  loaded.  If  the  loads  are 'unequal  the  readings 
of  the  meter  may  be  quite  wrong.  The  author  calculate- 
exactly  the  error  of  the  meter  reading  for  the  case  when 
one  phase  of  the  system  is  disconnected.  This  is  done  for 
the  three  principal  forms  of  connections  used  in  practice 
with  induction  meters.  In  the  case  which  occurs  most 
often  in  practice  and  in  which  such  meters  are  used  for 
measuring  the  power  of  induction  motors,  the  errors  may 
become  so  great  that  either  the  central  station  or  the  con- 
sumer will  be  under  serious  disadvantages.— Elek.  Zeit 
Jan.  16,  1913. 

Measuring  Very  High  Resistances.— Tournier.  An  illus 
trated  description  of  a  method  for  measuring  very  high 
resistances,  including  those  of  electrolytic  resistors,  bv 
means  of  a  quadrant  electrometer.  The  connections  are 
shown  in  Fig.  5.  where  V„—V\  is  the  potential  difference 
between  the  needle  and  one  of  the  quadrants;  V.—  V  that 
between  the  two  quadrants.  There  will  be  no  deflection 
of  the  needle  if  (r1  —  r1)x  =  R(ri  +  r!)  +  r1r„  so  that 
from  R.  ;-„  c_.  it  is  possible  to  determine  .r.  In  a  test  of  the 
method  the  resistances  r.„  r  :  were  constituted  of  a  poten- 
tiometer with  a  total  resistance  of  no  to  tn  ohms.  The 
fixed  resistance  r  was  a  metallic  resistor  of  1  megohm 
The  resistance  x  to  be  determined  was  that  of  an  electro- 
lyte.    The  source  of  current  .9  was  an  alternating-current 
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FIG.  5— METHOD  FOR    MEASURING  VERY   HIGH    RESISTANCES 

supply  at  1  10  volts  When  x  is  of  the  order  of  magnitude 
of  10  megohms,  the  error  o-f  the  measurement  is  less  than 
0.1    percent:   if  .1    is  of  the  ord'  .,  gohms.  it  is  still 

less  than  1  per  cent,  ["he  method  is  particularly  applicable 
to  the  determination  of  the  re;  dilute 

solutions. — Comptes  Rendus,  Dec.  9,  1912;  La  Revue  Flee 
Jan.   17,   1013. 
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Telegraphy,  Telephony  and   Signals 

Loading  Telephone  Lines  with  Induction  Coils. — F. 
Luschen.— A  mathematical  paper  illustrated  by  diagrams 
on  the  calculation  of  two-conductor  and  four-conductor 
lines  with  Pupin  coils  in  such  a  way  that  phantom  circuits 
may    he-  formed. — Elek.  Zeit,.  Jan.  9.  1913. 

Telephone  Exchange.— An  article  illustrated  by  diagrams 
on  the  telephone  exchange  in  Rotterdam  using  the  central 
battery  system. — Elek.  and  Masch.  (  Vienna),  Dec.  12,  1912. 

Organization  of  Telephone  Exchanges. — Max  Freimark. 
— An  article  giving  a  review  of  the  principal  features  of  the 
organization  of  American  telephone  exchanges. — Elek. 
Zeit.,  Jan.  16,   [913. 

Cable  Ship  Practice. — E.  Raymond-Baker. — An  article 
giving  notes  for  junior  assistants  on  the  use  of  graphs  in 
the  cable-ship  drum  rooms.     London  Elec.  Review,  Jan.  17. 

Wireless  Telegraphy. — An  illustrated  description  of  a 
new  wireless  telegraph  system  is  due  to  J.  G.  Balsille.  The 
transmitting  system  (Fig.  7)  consists  of  the  usual  turned 
alternator  circuit  supplying  a  transformer  E  C.  the  second- 
ary of  which  supplies  an  oscillating  circuit.  This  is  across 
a  variable  capacity  H  in  the  antenna,  there  being  no  vari 
able  coupling.  The  oscillating  circuit  contains  two  capac- 
ities, F  and  G.  which  are  arranged  symmetrically  in  each 
connection  to  the  antenna.  There  is  also  a  reactance  K. 
and  in  shunt  to  the  secondary  of  the  transformer  is  the 
spark-gap  LM,  consisting  of  a  plate  and  nozzle,  unidirec- 
tional impulses  being  obtained  by  an  air  blast  through  the 
latter  at  100  lb.  to  105  lb.  per  square  inch.  In  operation 
the  constants  of  the  exciting  circuit  are  so  adjusted  that  it 
has  no  distinctive  frequency  of  its  own,  in  order  that  the 
radiator  may  freely  oscillate  in  its  own  period.  The  re- 
ceiving antenna  is  of  the  looped  type,  the  extremities  of 
which  are  connected  to  earth.  One  or  both  legs  include  a 
variable  condenser  around  which  is  shunted  a  closed  os- 
cillating circuit,  tuned  to  the  oscillating  frequency  of  the 
received  waves  and  provided  with  a  variable  inductance 
forming  the  primary  of  a  transformer.  The  secondary  of 
this  transformer  is  included  in  a  detector  circuit,  adapted 
to  be  tuned  to  the  group  frequency  of  the  receiver!  waves. 


the  latter  being  included  in  closed  oscillation  circuits,  each 
of  which  forms  a  shunt  to  condensers  C  and  V  respectively. 
These  circuits  are  adapted  to  be  tuned  in  resonance  with 
the  absorbing  loop  and  therefore  oscillate  in  the  oscillation 
frequency  of  the  received  waves.  The  variable  inductances 
/..  /:'.  respectively,  included  in  each  shunt  circuit,  form 
the  primaries  of  a  transformer,  the  secondary  G  of  which 


FIG.   6 DIAGRAM   OF   RECEIVING   CIRCLTI 

The  receiver  may  thus  be  tuned  to  receive  from  any  par- 
ticular transmitter,  working  on  the  two-tone  principle  and 
emitting  two  distinct  wave  trains  of  different  frequencies, 
but  having  a  certain  predetermined  group  frequency.  The 
circuit  is  formed  with  a  variable  reactance  X  Z  in  each  leg 
(Fig.  6).  Adjustable  condensers  C  and  Y  are  adapted  to 
lie  varied  coeqiially  with  condensers  D  and  If  respectively, 


FIG.    7 DIAGRAM   OF  TRANSMITTING   CIRCUIT 

forms  part  of  a  detector  circuit.  This  is  consequently  re- 
sponsive to  any  oscillation  frequency  in  either  shunt  cir- 
cuit through  the  inductive  coupling. — London  Electrician, 
Ian.   10,  1913. 

Miscellaneous 

Thirtieth  Anniversary  of  Society  and  Journal. —  New 
"i  car's  Day,  1913.  was  the  thirtieth  anniversary  of  the 
foundation  of  the  Electrical  Society  of  Vienna  and  also 
of  the  foundation  of  its  organ,  which  first  appeared  under 
the  title  Zeitsehrift  fur  Elektrotechnik  as  a  semi-monthly. 
In  1898  it  was  changed  into  a  weekly  and  in  1906  the  title 
was  changed  and  the  journal  became  known  as  Elektro- 
technik und  Maschinenbau,  the  name  under  which  it 
has  since  continued  to  be  published. — Elek.  und  Masch. 
(  Vienna).  Jan.  5,   1913. 

United  State*  and  Lnrope.—F.  Niethammer. — A  paper 
read  before  the  Electrical  Society  in  Vienna  on  heavy  elec- 
trical engineering  practice  in  the  United  States  in  com- 
parison with  European  practice.  In  general  the  author 
thinks  that  the  industrial  conditions  in  the  United  States 
and  in  Europe  are  no  longer  so  different  as  they  were 
before.  The  author  discusses  some  special  points  in  the 
design  of  direct-current  machines,  synchronous  machines, 
induction  machines  and  converters.  The  article  is  to  be 
continued. — Elek.  und  Masch.  (Vienna),  Jan.  5,  1913. 


Book  Review 


Handi'.uch  dek  Elektrizitat  UNI)  des  Magnetismus.  By 
Prof.  Dr.  L.  Graetz.  Leipzig:  J.  A.  Barth.  156  pages, 
122  illus.  Price,  6  marks. 
The  first  of  a  series  of  five  collaborated  volumes  relating 
in  the  principles  of  electricity  and  magnetism  from  the 
standpoint  of  the  laboratory  worker.  This  volume  deals 
with  the  field  of  electrostatics.  The  first  section  takes  up 
the  history  and  elementary  principles  of  electrostatics.  The 
second  section  deals  with  electrostatic  generators,  by  fric- 
tion and  inductive  influence.  Condensers  are  included.  Tin- 
third  section  discusses  the  measuring  apparatus  of  electro- 
statics. The  three  sections  have  been  written  by  different 
authors.  The  book  is  clearly  written  and  well  illustrated. 
The  third  section  is  particularly  well  treated.  The  student 
of  high-tension  electricity  will  find  much  interest  in  the. 
volume,  especially  on  the  side  of  German  laboratory 
apparatus. 
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New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Porcelain  Pothead 

A  two-wire,  all-porcelain  pothead,  especially  designed  for 
use  on  arc-lamp  circuits,  has  been  placed  on  Ihe  market  by 
the  Colonial  Sign  &  Insulator  Company,  of  Akron,  Ohio. 
Though  so  small  as  to  be  inconspicuous  when  mounted  on 
a  pole,   it   is  designed  with   long  arcing  distances   between 


FIG.  I DETAILS  OF  POTHEAD   FIG.  2 POTHEAD  INSTALLED 

live  parts,  long  creeping  surfaces  and  double  barriers  be- 
tween terminals  of  opposite  polarity.  It  is  said  it  will 
withstand  a  pressure  of  30,000  volts  and  can  safely  be  used 
on  any  arc-lamp  circuit  for  a  maximum  of  100  lamps.  It 
is  designed  for  duplex  cables  having  a  maximum  outside 
diameter  of  1%  in.  with  terminals  for  any  size  wire  up  to 
No.  6  B.  &  S.  gage. 


Electric  Shovels  for  City  Excavations 

Since  the  smoke  abatement  law  became  effective  in  Bos- 
ton engineers  and  contractors  have  co-operated  very  suc- 
cessfully   to    eliminate    the    smoke    nuisance    accompanying 


ELECTRIC     SHOVEL     IN     OPERATION     ON     EXCAVATION     FOR     NEW 
CITY     HALL,     BOSTON 

the  use  of  steam  shovels  and  other  steam-operated  devices 
in  construction  work. 

For  the  new  city  hall  an  area  of  225  ft.  by  60  ft.  had  to  be 
excavated  to  a  depth  of  20   ft.     The  lot  is  surrounded  by 


high-class  buildings,  making  noise  or  smoke  objectionable. 
On  this  account  the  contractors,  the  Wells  Brothers  Com- 
pany, New  York,  decided  to  use  an  electric  shovel  for  this 
work. 

The  labor  cost  of  operating  a  Type  No.  1  Thew  electric 
shovel  with  a  dipper  of  1  cu.  yd.  capacity  on  railroad  work 
in  Canada  varied  between  2.9  cents  and  3.7  cents  per  cu.  yd. 
While  the  conditions  were  different,  it  may  be  interesting 
to  compare  this  cost  with  the  per  diem  figures  furnished 
by  the  Central  Construction  Company  of  Boston  for  oper- 
ating a  Thew  Type  No.  o  steam  shovel.  They  are  as  fol- 
lows: Engineer,  $6;  fireman,  $3;  two  trackmen  at  $2.25, 
$4.50;  coal,  at  $4.50  per  ton,  $1.25;  total,  $14.75.  Tne 
average  output  for  an  eight-hour  day  was  about  350  cu.  yd., 
making  the  cost  per  cu.  yd.  4.2  cents. 

The  use  of  an  electric  shovel  also  saves  a  great  deal  in 
team  time.  The  crews  ordinarily  employed  in  hand  shovel- 
ing will  load  a  2-yd.  wagon  in  from  six  to  ten  minutes.  It 
is  believed  that  an  average  saving  in  team  time  of  three 
minutes  per  yard  loaded  is  conservative.  This  represents 
a  saving  of  about  $9  or  $10  daily,  an  amount  almost  equal 
to  the  entire  cost  of  operating  a  shovel  with  a  rated  output 
of  35  cu.  yd.  to  40  cu.  yd.  per  hour. 


Automatic  Door  Switch  for  Automobile  Lighting 

A  device  for  the  automatic  operation  of  a  lamp  arranged 
to  light  the  running  board  of  an  automobile  when  opening 
the  door  is  shown  full  size  in  the  accompanying  illustration. 
It  automatically  closes  the 
circuit  and  lights  the  foot 
lamp  when  the  door  of  the 
vehicle  is  opened,  while  clos- 
ing the  door  causes  the  lamp 
to  be  automatically  cut  out  of 
circuit.  It  is  of  the  quick 
make-and-break  type  and  is 
rated  at  to  amp  and  80  volts. 
The  insulating  mal 
in  the  body  is  said  to  be  fire- 
proof and  waterproof  ami  not 
to  char  or  warp  out  of  shape. 
The  switch  body  and  push- 
bar  are  of  rugged  construc- 
tion. 

This  automatic  door-switch- 
lg  device  has  been  placed  on  the  market  by  the  Cutler- 
[ammer  Manufacturing  Company,  Milwaukee.   V 


\\    1  OMATIC    DOOB    SW  ITCH 


Use  of  Copper-Clad-Steel  Tie-Wires 

In  the  construction  of  20  miles  01"  i^.ooo-volt  transmis- 
sion line  which  the  Beacon  Light  Company,  of  Chester,  Pa., 
recently  completed   from  Chesti  nee  to 

Philadelphia.  No.  4  annealed  copper-clad  wire  was  used  for 
tying  in  the  No,  2  0  solid-coppei  conductors.  For  work  of 
this  character  No.  2  copper  ties  had  heretofore  been  em- 
ployed, but  according  to  Mr.  A.  R.  Granger,  manager  of 
the  Beacon  Light  Company,  the  use  of  these  will  now  be 
discontinued,  since  he  finds  the  annealed  copper-clad  wire 
more  economical  as  well  as  easier  to  install. 
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From  figures  furnished  by  Mr.  Granger  in  a  letter  to  the 
Duplex  Metals  Company,  Chester,  Pa.,  manufacturer  of  the 
copper-clad  wire,  the  following  comparison  of  costs  is  given 
between  No.  2  solid-copper  wire  and  No.  4  copper-clad  wire 
for  tying  purposes : 

7270  ft.  No.  2  copper,    1461    lb.,   at    18J4    cents $273.94 

7270  ft.  No.  4  copper-clad,  840  lb.,  at  14J4   cents 123.98 

Saving  in  initial  cost  $  1 49.96 

Saving    in    interest    charges    (fifteen    years    at    6    per    cent    simple 
interest)    134.96 

Total  savir.g  in  fifteen  years . .    $284.92 

In  addition  to  this  gain  in  economy  secured  by  substi- 
tuting No.  4  copper-clad  for  solid-copper  ties  of  the  larger 
cross-section,  the  tie-wires  are  lighter  and  stronger. 


In  order  to  make  it  flexible  for  testing  purposes  the  ma- 
chine is  equipped  with  a  compound  winding  on  the  field 
spools  so  that  it  may  be  operated  as  a  compound-wound, 
direct-current  generator.  When  operating  as  a  direct-cur- 
rent generator  at  a  speed  of  approximately  2200  r.p.m.  the 
machine  is  flat-compounded  from  no  load  to  50  per  cent 
overload.  It  is  equipped  with  commutating  poles  and  has 
shaft  extensions  on  both  ends  in  order  that  arrangements 
may  be  made  for  its  operation  either  as  a  direct-current 
motor  or  a  belt-driven  generator.  When  the  machine  is 
brought  up  to  speed  from  the  direct-current  end  it  can  be 
synchronized  with  a  three-phase  line  to  operate  as  an  alter- 
nating-current motor  or  as  a  rotary  converter. 


Linemen's  Searchlamp 

The  usefulness  of  a  searchlamp  in  locating  break-downs 
and  other  trouble  along  a  transmission  line  has  on  several 
occasions  been  pointed  out  in  these  columns.  A  new  type 
of  lamp  for  this  purpose  has  recently  been  placed  on  the 


LINEMEN  S    SEARCHLAMP 

market  by  the  Niagara  Searchlight  Company,  Niagara 
Falls,  N.  Y.  The  lamp  illustrated  herewith  is  made  en- 
tirely of  aluminum  and  weighs  only  31  oz.  It  is  said  to 
give  sufficient  light  for  illuminating  the  top  of  the  tallest 
pole  or  tower. 


Machine  for  Laboratory  Use 

The  Diehl  Manufacturing  Company,  Elizabethport,  N.  J., 
has  developed  an  interpole  inverted  rotary  converter  with 


Metal  Conduits 

Several  new  conduit  systems  and  fittings  have  recently 
been  brought  out  by  the  General  Electric  Company,  Ltd., 
67  Queen  Victoria  Street,  London,  E.  C.  In  the  so-called 
"Duplex"  pin-contact  system  (Fig.  1)  use  is  made  of  a 
double  pin  or  staple  which  is  driven  between  the  wall  of 
the  fitting  outlet  and  the  tube,  thus  making  electrical  con- 
tact between  successive  parts  of  the  conduit  through  the 
intervening   fittings.     The   "Magnet"   grip    (Fig.   2)    is   a 


LABORATORY     MACHINE 

special  characteristics  which  make  it  adaptable  for  use  in 
laboratories.  The  machine  will  generate  single-phase  or 
three-phase  current  at  60  cycles,  or  it  may  be  operated  a.s  a 
shunt-wound  or  compound-wound  direct-current  motor  of 
the  commutating-pole  type. 


FIG.     1 PIN-CONTACT    SYSTEM    FOR    METAL    CONDUITS 

steel  strap,  with  two  sets  of  serrated  teeth  on  the  inside 
edges,  for  making  an  efficient  contact  between  plain  conduit 
and  fittings.  It  has  the  advantage  of  being  self-contained, 
no  special  fitting  being  necessary.  It  is  also  possible  to  fit 
this  grip  to  existing  surface  installations  without  dis- 
mantling. It  is  automatic  in  its  action,  no  scraping  or 
filing  of  the  tube  being  required. 

The  "Griptite"  fittings  are  said  to  possess  all  the  advan- 


FIG.    2 GRIP    WITH    SERRATED    TEETH    FOR    MAKING    CONTACT 

tages  of  screwed  split  fittings,  but  are  simpler  and  do  not 
require  screwed  tubes.  This  system  employs  non-losable 
screws  which  are  held  in  the  "lid"  half  of  the  fitting  so 
that  when  the  fittings  are  taken  apart  the  screws  cannot 


FIG.    3 SPLIT    FITTINGS    WITH    NON-LOSABLE    SCREWS 


drop  out  and  get  lost.  When  the  wires  are  in  place  the 
top  halves  of  the  fittings  are  placed  and  the  screws  tight- 
ened so  as  to  fasten  the  fittings  securely  around  the  tube. 
To  obtain  a  proper  mechanical  and  electrical  contact  the 
enamel  is  removed  from  the  end  of  the  tube. 
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Electrical  Equipment  for  the  Melbourne  (Australia) 
Suburban  Railways  , 

Probably  the  most  notable  railway  electrification  project 
at  the  present  time  is  that  about  to  be  undertaken  in  connec- 
tion with  the  suburban  steam  railways  of  Melbourne,  Aus- 
tralia. The  advisability  of  the  step  has  been  under  con- 
sideration for  a  number  of  years,  and  in  1908  Mr.  Charles 
H.  Merz,  of  the  firm  of  Merz  &  McLellan,  Victoria  Street, 
Westminster,  London,  presented  a  comprehensive  report  on 
the  subject  to  the  Victorian  Railway  Commission. 

Since  that  time  a  number  of  important  railways  have  been 
electrified  in  all  parts  of  the  world,  and  experience  has 
demonstrated  the  great  advantages  and  economies  which 
result  from  electric  operation.  In  this  particular  case  the 
rapid  growth  of  the  suburban  traffic  of  Melbourne  was  also 
a  decisive  factor  that  emphasized  forcibly  the  need  for  elec- 
trification. Recent  practice  especially  has  shown  that  the 
adoption  of  the  high-voltage  direct-current  system  by  a 
number  of  roads  has  resulted  in  successful  and  economical 
operation  both  for  suburban  and  through  service. 

In  a  later  report,  embodying  a  comparative  analysis  of  the 
merits  of  both  the  single-phase  alternating-current  and 
high-voltage  direct-current  systems,  based  on  the  tenders- 
submitted,  Mr.  Merz  claims  that  the  adoption  of  the  high- 
tension  direct-current  system  for  this  installation  would 
mean  a  saving  of  about  $3,500,000,  or  nearly  30  per  cent,  in 
first  cost  over  that  of  the  single-phase  system.  Further- 
more, a  saving  of  about  $350,000  per  annum,  or  nearly  28 
per  cent,  in  the  cost  of  operation  would  be  accomplished, 
and  consequently  the  adoption  of  the  high-tension  direct- 
current  system  was  recommended  for  the  Melbourne  rail- 
ways, which  recommendation  was  accepted  by  the  Victorian 
government. 

Melbourne,  the  capital  of  the  State  of  Victoria,  is  situ- 
ated in  the  southern  part  of  eastern  Australia,  on  the  Yarra 
River,  8  miles  from  its  mouth  at  the  head  of  Port  Philip. 
The  river  is  accessible  for  vessels  requiring  not  over  22  ft. 
of  water,  and  all  larger  vessels  are  accommodated  at  Port 
Melbourne  in  Hobson  Bay.  Along  the  river  are  large  docks, 
shipyards,  foundries  and  manufacturing  plants  representing 
a  number  of  industries.  The  city  has  a  population  including 
its  suburbs  of  over  500,000  and  is  the  most  important  mu- 
nicipality and  the  greatest  trade  emporium  in  Australia. 

The  electrification  of  the  Melbourne  Suburban  Railways 
is  of  exceptional  interest  because  it  will  be  one  of  the 
largest  projects  of  its  kind  in  the  world,  involving  heavy 
rolling-stock  equipment  with  overhead  collectors.  The  mag- 
nitude of  the  undertaking  from  the  standpoint  of  equipment 
and  service  may  be  compared  with  that  of  the  third-rail 
electrified  section  of  the  New  York  Central  Railroad  out 
of  New  York  City,  and  it  ranks  with  the  Oakland,  Alameda 
&  Berkeley  electrification  of  the  Southern  Pacific  Railroad 
at  San  Francisco. 

After  an  exhaustive  study  and  consideration  of  the  rela- 
tive merits  of  various  propositions,  Mr.  Merz  approved  in 
his  report  the  recommendations  of  the  General  Electric 
Company,  New  York,  as  to  choice  of  system  and  economical 
features  of  operation,  and  the  Victorian  governmenl 
awarded  to  this  company  the  contract  for  the  rolling-stock 
apparatus  equipment,  comprising  400  motor-car  equipments, 
consisting  of  four  motors  each;  800  control  equipments,  400 
of  which  are  for  trailer  cars,  and  400  air-compressor  equip- 
ments. This  is  said  to  be  the  largest  single  order  ever 
placed  for  electric  railway  apparatus. 

The  mileage  of  the  suburban  lines  included  in  the  scheme 
is  made  up  of  150  route-miles,  or  289  track-miles  of  running 
roads,  and  34  miles  of  sidings.  The  potential  selected  for 
this  direct-current  system  is  1500  volts.  Energy  will  be 
supplied  from  a  central  station  at  Yarraville,  a  suburb  of 
Melbourne,  in  the  form  of  three-phase  alternating  current 
at  a  frequency  of  25  cycles  per  second,  which  will  be  trans- 
nutted  at  20,000  volts  to  twelve  substations  at  various  points 


on  the  system,  where  it  will  be  converted  into  direct  cur- 
rent of  1500  volts.  The  high-tension  transmission  is  by 
underground  cables  from  the  power  house  to  the  substations 
in  the  central  area,  and  by  overhead  wires  erected  on  the 
structures  carrying  the  railway  track  conductors  to  the  out- 
lying substations.  Overhead  railway  feeders  will  be  used 
throughout  the  system  and  the  cars  will  be  equipped  with 
roller  pantograph  collectors.  The  complete  equipment  in- 
volves the  expenditure  of  approximately  $12,000,000,  and 
Mr.  Merz  figures  that  the  saving  of  electric  operation  over 
the  steam-operated  lines  will  amount  to  about  $600,000  in 

Normally  trains,  weighing  about  180  tons,  will  consist 
of  two  motor  cars  and  two  trailer  cars.  The  track  gage  is 
5  ft.  3  in.  In  1908  the  suburban  traffic  amounted  to  70,000,- 
000  passengers  and  last  year  the  figure  exceeded  90,000,000. 
In  1917,  when  it  is  expected  that  the  conversion  to  electric 
operation  will  be  entirely  completed,  it  is  estimated  that 
the  suburban  lines  will  carry  150.000,000  passengers  per 
annum.  In  the  present  plans  provision  is  made  for  this 
probable  increase  in  traffic,  but  all  parts  of  the  electrifica- 
tion scheme  will  allow  extension  from  time  to  time  as  the 
traffic  subsequently  grows.  The  handling  of  heavy  traffic 
during  the  rush  hours  of  morning  and  evening  will  be  pro- 
vided for  by  increasing  the  length  of  trains,  although  for 
the  initial  service  it  is  the  intention  to  have  the  maximum 
train  consist  of  six  cars. 

The  motors,  numbering  1600  in  all,  which  will  be  installed 
in  the  400  motor  cars  will  be  of  a  new  design  which  is  said 
to  embody  the  most  modern  developments  in  railway  motor 
construction.  They  will  have  inherent  ventilation  and  be 
provided  with  commutating  poles.  The  rating  will  be  140 
hp  at  725  volts,  two  motors  being  operated  in  series  on  a 
1500-volt  circuit. 

It  is  stated  that  the  method  of  self-ventilation  which  will 
be  incorporated  in  the  design  of  these  motors  will  assure  ex- 
ceptionally effective  and  uniform  cooling  by  means  of  a 
broad-bladed  centrifugal  fan  cast  integral  with  the  pinion 
end  armature  core  head.  Fresh  air  is  drawn  into  the  in- 
terior through  a  screened  opening  on  the  upper  side  of  the 
motor  frame  at  the  pinion  head.  This  is  circulated  over  the 
armature  and  field  coils,  under  and  through  the  commutator, 
through  longitudinal  holes  in  the  armature  core,  and  thence 
exhausted  to  the  exterior  through  openings  in  the  pinion 
and  bearing  head. 

The  service  on  the  lines  calls  for  both  local  and  express 
schedules.  The  motors  will  therefore  be  arranged  for  tap- 
field  control,  which  will  allow  a  free  running  speed  of  52 
miles  per  hour  over  level  track  for  the  suburban  cars  on 
express  runs.  This  method  of  auxiliary  control  was  intro- 
duced by  the  General  Electric  Company  a  number  of  years 
ago,  but  owing  to  the  commutating  limitations  of  the  earlier 
motors  it  was  eventually  abandoned.  Its  successful  appli- 
cation to  commutating-pole  motors  is  therefore  modern. 

The  principal  advantages  to  be  derived  from  tap-field 
control  are  increased  operating  efficiency,  continuous  saving 
of  power,  economy  effected  through  decrease  in  the  weight 
of  the  equipment  and  an  increase  in  the  service  capacity. 
The  practical  effect  of  tapping  the  field  is  to  eliminate  one 
resistance  step  and  to  secure  the  desired  accelerating  effort 
throughout,  from  start  to  full  speed,  with  a  lower  current 
input. 

The  800  control  equipments  for  both  motor  hnd  trailer 
cars  will  be  of  the  Sprague-General  Electric  Type  M  relay- 
automatic  control,  which  provides  for  multiple-unit  operation 
and  control  of  the  train  from  the  platform  of  any  motor  or 
trailer  car.  This  type  of  control  has  been  in  operation  for 
many  years,  notably  on  the  subway  and  elevated  lines  in 
New  York  and  other  large  cities. 

It  is  interesting  to  note  that  two  of  the  principal  factors 
that  apparently  influenced  Mr.  Merz  and  the  commissioners 
to  decide  in  favor  of  the  high-tension  direct-current  system, 
rather    than    the    single-phase    alternating-current    system. 
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were  the  lower  maintenance  of  the  rolling-stock  equipment 
and  the  saving  in  energy  consumption.  They  found  that 
the  greater  number  and  complexity  of  the  electrical  parts 
carried  on  the  coaches  in  the  case  of  the  single-phase  equip- 
ments not  only  cause  these  equipments  to  be  initially  more 
expensive  but  also  render  them  more  costly  to  maintain; 
and  when  routine  inspection  is  taken  into  account,  and 
also  the  fact  that  repairs  are  necessarily  subject  to  the 
exigencies  of  traffic  requirements,  the  maintenance  of  single- 
phase  equipments  would  exceed  that  of  direct-current  equip- 
ments in  a  slightly  higher  proportion  than  that  governing 
their  respective  first  costs. 

The  direct-current  motor,  known  as  Type  GE-237,  se- 
lected for  these  equipments  is  designed  especially  to  obtain 
row  energy  consumption.  This  comparison  of  energy  con- 
sumption is  included  in  Mr.  Merz's  report  in  the  number 
of  kilowatt-hours  required  by  a  four-coach  train  making  a 
round  trip  between  Sandringham  and  Broadmeadows.  Based 
on  several  manufacturers'  guarantees,  Mr.  Merz  arrives  at 
an  economy  of  23  per  cent  in  energy  consumption  in  favor 
of  the  high-tension  direct-current  equipment. 

Other  points  that  were  brought  out  as  being  adverse  to 
the  single-phase  system  for  this  application  might  be  men- 
tioned, as  follows :  Slightly  reduced  seating  capacity  of  the 
trains  on  account  of  the  extra  amount  of  room  required 
by  the  single-phase  equipments ;  the  extra  wear  on  the 
track  rails  due  to  the  extra  dead  weight  of  the  single-phase 
motors,  and  the  extra  amount  of  reserve  plant  equipment 
required  in  connection  with  the  single-phase  scheme  on 
account  of  the  greater  complexity  of  the  equipments.  As 
mentioned  before,  Mr.  Merz  estimated  that  the  annual 
operating  cost  of  the  single-phase  system  would  be  about 
$350,000,  or  nearly  28  per  cent,  more  than  for  the  direct- 
current  system,  and  he  also  came  to  the  conclusion  that  the 
latter  system  would  show  an  increasing  advantage  over  the 
single-phase  system  as  the  traffic  becomes  yearly  greater. 

Electrification  of  steam  roads  both  here  and  abroad  has 
emphasized  the  fact  that  the  conversion  to  electrical  opera- 
tion is  always  accompanied  by  a  faster  and  more  frequent 
train  service  and,  because  of  greater  convenience,  comfort 
and  cleanliness,  a  general  improvement  in  suburban  travel- 
ing conditions,  while  the  reduction  in  working  cost  and 
the  increased  earnings  of  the  line  combine  to  increase  profits. 


most  efficient  operating  condition  of  each  particular  boiler. 
The  instrument  is  mounted  on  the  boiler  front,  so  that 
firemen  can  see  at  a  glance  the  working  conditions  of  each 
unit. 

The  sliding  scales  are  provided  with  indications  showing 
normal  operation  (arrow),  excess  amount  of  air  (  +  air) 
and  insufficient  supply  of  air  ( — air). 


Boiler  Efficiency  Meters 

A  simple  device  for  indicating  the  relation  between  fur- 
nace and  boiler  has  been  brought  out  by  W.  A.  Blonck  & 
Company,   Fisher   Building,   Chicago.     It   consists   of   two 


The  connections  between  the  instrument  and  the  fur- 
nace and  boiler  side  of  the  damper,  shown  in  Fig.  I,  are 
standard  ><s-in.  steel  pipes.  This  illustration  also  shows 
certain  positions  of  the  instrument  and  the  deductions  to 
be  read  from  each  one.  In  practical  operation  the  instru- 
ment indicates  when  to  put  on  fresh  coal,  cover  up  holes 
or  clean  the  fire. 

Fig.  3  shows  the  operation  of  a  300-hp  hand-fired  Heine 
boiler  as  recorded  by  one  of  these  meters.  With  a  fresh 
fire  the  meter  would  stand  at  0.35  and  0.70,  indicating 
normal  furnace  draft  and  the  friction  loss  between  fire  and 
damper  respectively.  The  firing  periods  in  this  case  lasted 
about  three  minutes.  Gradually  the  scales  moved  to  0.22 
and  0.80,  respectively  indicating  excess  of  air  and  the  want 
of  fresh  fuel.  As  the  fire  gets  "dirtier"  and  the  cleaning 
time  approaches  the  meter  will  gradually  move  to  0.42  and 
0.58,  calling  the  fireman's  attention  to  the  lack  of  air  in  the 
furnace.  The  C02  curve  plotted  on  the  same  sheet  shows 
the  greatest  efficiency  of  the  furnace  at  normal  positions 
of  the  meter. 


Electric  Passenger  Automobiles  at  Chicago  Show 

Among  the  electric  passenger  vehicles  shown  at  the 
National  Automobile  Show  held  at  Chicago,  Feb.  1  to  8, 
were  exhibits  of  the  Argo,  Baker,  Borland,  Broc,  Buffalo, 
Century,  Chicago,  Detroit,  Ohio,  Hupp- Yeats,  Rauch  & 
Lang,  Standard,  Waverley  and  Woods  cars. 

The  Woods  Motor  Vehicle  Company  made  a  special  fea- 


1  Normal  Operation  of  Boiler 


2.  Too  much  Air,  Fuel  Bed  too 
Thin  or  Holes  in  Fire 


J  Too  little  Air.  Fuel  Bed  too 
Thick  or  Fire  Choked  by  Slag 


4.  Boiler  Running  mthOverload 
Boiler  Running  with  Underload 
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FIG.   I DIAGRAM  OF  METER  AND  EXAMPLES  OF  METER  READINGS         FIG.    3 OPERATING    CHARACTERISTICS     AS    READ    FROM     METER 


sensitive  draft  gages,  the  lower  one  filled  with  red  oil,  indi- 
cating the  pressure  of  the  air  entering  into  the  furnace  or 
the  resistance  of  the  fuel  bed,  while  the  upper  gage,  filled 
with  blue  oil,  measures  the  amount  of  gases  passing  ,the 
boiler  proper. 

In  addition  to  the  two  gages  the  meter  is  provided  with 
two    sliding   scales,    which    are    adjusted    to    the    best    and 


ture  of  its  controlling  device.  Horizontal  control  is  used 
with  five  speeds  forward  and  five  backward. 

The  Borland-Grannis  Company  has  a  mechanical-elec- 
trical controller  giving  five  speeds  forward. 

Most  of  the  vehicles  on  exhibition  were  equipped  with 
dome  lamps  which  illuminate  the  running  board  when  the 
corresponding  door  is  opened,  but  a  Waverley  car  shown 
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had   a   special   lamp  located   on   a   level   with   the   running 
board. 

In  the  Broc  car  the  batteries  are  so  placed  that  whert  the 
front  or  rear  hood  is  raised  nothing  prevents  the  complete 
inspection  of  each  cell.  This  is  of  great  advantage  when 
testing  the  electrolyte  with  a  hydrometer. 

The  Ohio  Electric  Company  is  one  of  the  concerns  build- 
ing cars  which  may  be  operated  from  either  front  or  rear 
seat,  interlocks  rendering  it  impossible  to  manipulate  both 
controllers  at  the  same  time. 

The  Ohio  car  exhibited  was  supplied  with  an  electric 
foot  warmer.  The  resistor  of  the  foot  warmer  makes  use 
of  the  energy  otherwise  wasted  in  the  resistance  on  starting. 
Another  feature  on  this  car  is  the  electric  braking,  which 
is  accompanied  by  pressing  a  button  located  on  the  control 
handle. 

To  prevent  the  burning  out  of  brake-bands  the  Ranch  & 
Lang  Company  has  a  new  "wrinkle"  by  which  a  bell  is 
rung  in  case  the  controller  is  turned  on  while  the  brake  is 
set.  When  the  control  lever  is  in  the  neutral  position  an 
electric  brake  is  shunted  across  the  batteries;  pulling  the 
handle  back  farther  puts  a  service  brake  on  the  motor. 

Only  a  few  of  the  gasoline  cars  at  the  exhibit  were  not 
equipped  with  self-starters  of  some  kind.  Practically  all 
of  the  cars  were  electrically  lighted,  the  tendency  seeming 
to  be  toward  the  6-volt  system.  Exceptions  were  the  three- 
wire,  6-12-volt  system  and  an  8-volt  system.  In  the  design 
of  electric  starting  mechanisms  the  tendency  seems  to  be 
toward  double-unit  sets  to  obviate  gearing  complications, 
one  unit  being  used  for  starting  and  another  for  generating. 


Surface  Condenser  for  Brooklyn  Edison  Company 

In  the  Bay  Ridge  station  of  the  Brooklyn  Edison  Com- 
pany a  surface  condenser  has  recently  been  installed  as 
an  auxiliary  to  the  6ooo-kw  Curtis  turbine  which  is  in 
operation  at  that  plant.  The  cooling  surface  available  is 
20,000  sq.  ft.,  and  it  is  stated  that  the  condenser  will 
produce  a  28.8-in.  vacuum  when  the  cooling  water  is  in- 
jected at  a  temperature  of  70  deg.  Fahr.  On  account  of 
the  large  amount  of  foreign  substance  in  the  feed  water 
the  tubes  of  the  condenser  were  made  approximately  twice 
as  large  as  is  the  usual  practice,  the  interior  measurement 
being  1.5  in.  Under  contract  conditions  it  is  said  that  a 
transfer  of  about  300  heat  units  per  square  foot  of  surface 


FIG-     ! LARGE    SURFACE     CONDENSER 

has  been  realized,  which  is  quite  a  remarkable  figure  in 
view  of  the  large  size  of  the  tubes.  The  difference  between 
the  temperature  of  the  exhaust  steam  and  that  of  the  hot- 
well  is  said  to  be  at  all  times  less  than  1  deg.  Fahr. 

In  connection  with  the  condenser  a  Le  Blanc  air  pump 
and  a  turbine-driven  circulating  pump  have  been  installed. 
ine  circulating  pump  is  driven  from  the  turbine  through 


a  reduction  gear.  The  efficiency  of  this  pump  is  given  as 
/6  per  cent,  and  the  steam  consumption  of  the  turbine  with 
all  losses  included  is  said  to  be  53  lb.  per  water  hp-hour. 
This  pump  with  the  reduction  gear  and  turbine  are  shown 
in   Fig.   2. 

As  an  interesting  fact  in  this  connection  it  may  be  men- 
tioned  that   this   is   the   second   installation   of   this   type   in 


II'.      2 MOTOR-DRIVEN     CIRCULATING    PUMP 

the  United  States.  The  first  was  made  at  Terre  Haute, 
Ind.,  for  the  Indianapolis  &  Eastern  Traction  Company,  by 
the  Wheeler  Condenser  &  Engineering  Company.  In  the 
Brooklyn  plant  the  entire  equipment  was  furnished  by  the 
Westinghouse  Machine  Company,  of  East  Pittsburgh.  Pa. 


Outdoor  Transformers 

It  is  often  desirable  to  tap  a  high-tension  line  where  the 
load  is  not  sufficiently  great  to  justify  building  a  substa- 
tion, and  for  this  purpose  transformers  of  all  ratings  and 
all  commercial  voltages  have  been  designed  fur  outdoor 
service. 

The    familiar    pole-type    transformers,    having    a    poten- 


1  WO       ITPES    MERS 

tial   of   from  2300   volts  to  4000   vol  Miiiplc  con- 

struction  owing   to   the   low   voltage.      Of  the   transformers 
made  b)  l!"        neral  Electric  Company,  those  with  a  1 
below  25  kv  .i  are  placed  in  51  iron  tanks.     Units 

above   this   rating   are   provided    witli   corrugated   shells    in 
order    to    obtain    Sufficient    surface    for    radiation    of    heat. 
[Yansformers  rated  at   100  kva  or  above  are  either  self- 
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cooled  or  water-cooled.  In  the  former  case  the  shells  are 
made  of  corrugated  sheet  steel  and  in  the  latter  case  a 
plain  steel-plate  tank  is  provided.  The  large  radiating  sur- 
face necessary  for  self-cooled  transformers  above  750-kva 
rating  is  obtained  by  compounding  the  corrugation ;  that  is, 
two  plain  corrugated  sheets  are  welded  together  to  form 
one  large  corrugation.    This  tank  is  said  to  have  about  65 


tinge  to  a  light  yellow  and  on  this  account  is  sometimes 
classified  as  red  and  yellow  fir.  The  red  fir,  as  a  rule,  has 
a  coarser  grain  and  contains  a  considerable  amount  of  the 
dark-colored  summer  wood.  It  is  usually  obtained  from 
second-growth  timber  or  from  the  heart  of  older  trees. 
Yellow  fir  is  the  soft,  fine-grained  wood  obtained  from  the 
outer  portion  of  mature  trees.     It  yields  a  large  propor- 


FIG.    I CROSS-ARMS    UNDER    TEST 

per  cent  more  radiating  surface  than  the  plain  corrugated 
tank.  Another  type  of  tank  for  self-cooled  transformers  is 
known  as  the  "tubular"  or  "pipe"  tank.  This  consists  of 
a  boiler-plate  tank  having  a  double  row  of  vertical  steel 
tubes  from  top  to  bottom,  thus  providing  circulation  for 
the  hot  oil  in  the  tank  through  these  external  pipes  where 
the  heat  is  dissipated. 

The  tanks  for  water-cooled  transformers  are  made  of 
heavy  plain  boiler  plate,  being  round  for  single-phase  and 
elliptical  for  three-phase  units.  The  General  Electric  Com- 
pany has  recently  delivered  three  2750-kva  transformers 
of  this  type  for  outdoor  operation  on  110,000-volt  circuits 
and  also  several  1000-kva  self-cooled  transformers  in  tubu- 
lar tanks  for  the  same  voltage. 


Comparative  Tests  on  Fir  Cross-Arms 

In  Bulletin  No.  88  of  the  United  States  Forest  Service 
were   published  the   results  of   a   number  of  tests   on   the 

TABLE  I RESULTS  OF  TESTS  ON   YELLOW  AND  RED  FIR 
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Result 


FIG.    2 A    VIEW    OF    THE    TESTING    APPARATUS 


tion  of  clear  lumber.  The  difference  in  color  is  supposed 
to  be  due  mainly  to  the  difference  in  the  rate  of  growth." 

According  to  these  tests,  performed  on  high-grade  wood, 
such  as  is  used  in  cross-arms,  the  modulus  of  rupture  of 
the  yellow  fir  is  6773  lb.  as  against  7440  lb.  for  red  fir, 
while  the  moduli  of  elasticity  are  1,871,000  lb.  and  2,106,000 
lb.  respectively.  Again  quoting  this  bulletin:  "On  the 
basis  of  all  grades,  the  difference  in  favor  of  the  red  fir 
varies  from  2  to  4  per  cent." 

The  Barnes-Lindsley  Manufacturing  Company,  Spokane, 
Wash.,  recently  made  some  tests  on  a  home-made  testing 
machine  at  its  plant  on  the  Columbia  River,  which  are 
said  to  have  shown  that  the  red  fir  averaging  from  ten 
to  fourteen  rings  per  inch  is  much  stronger  than  the  yellow 
fir  with  the  closer  grain. 

The  tests  were  made  as  shown  in  the  illustrations,  a  yel- 
low-fir and  a  red-fir  arm  being  crossed  and  the  strain 
applied  by  means  of  a  windlass.  There  was  no  way  of 
telling  the  amount  of  strain  needed  to  break  the  arms,  as 
a  dynamometer  could  not  be  secured.  These  tests  resulted 
as  shown  in  Table  I. 

Some  time  ago  a  number  of  cross-arms  were  obtained 
from  a  Western  Union  Telegraph  Company's  line  at  Win- 
nemucca,  Nev.,  after  forty-three  years  of  service.    Table  II 

TABLE    II CONDITION    OF    CROSS-ARMS 


Broke 
Broke 
Broke 

Broke 
Broke 

Broke 
Broke 


Number       Rings  to  Inch 


9  to  12 
10  to  15 
15  to  18 

21  and  closer 


Very  good 

Very  good 

Good 

Very  poor 
Very  good 
Very  good 
Very  poor 

Very  poor 

Good 

Poor 
Very  good 


Three  knots 
1.,  23-in. 


U- 


comparative  strength  of  the  so-called  yellow-fir  and  red-fir 
cross-arms.  Quoting  from  this  bulletin,  the  distinction'be- 
tween  the  two  species  is  as  follows: 

"Douglas    fir    varies    in    color    from    a    decided    reddish 


shows  the  condition  of  some  of  these  cross-arms,  those 
with  a  coarser  grain,  or  red  fir,  evidently  being  in  as  good 
condition,  if  not  better,  as  the  close-grained  or  yellow-fir 
cross-arms. 
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Public  Utility,  Commercial,  Corporate  and  Trade  Devel- 
opments—The Electrical  Material  and  Security  Markets 


Crude-Oil  Engine  Manufacture. — Since  the  expiration  of 
the  fundamental  patents  on  the  Diesel  engine  numerous 
manufacturers  in  this  country,  attracted  by  the  possibilities 
of  this  field,  have  begun  building  crude-oil  engines  operating 
on  the  Diesel  principle.  Several  of  these  manufacturers 
have  obtained  licenses  from  the  foreign  concerns  that  were 
the  pioneers  in  the  held,  and  have  thus  received  the  benefit 
of  the  shop  experience,  designs,  patterns,  etc.,  of  these 
foreign  builders.  Among  the  well-known  American  manu- 
facturers making  crude-oil  engines  are  the  Busch-Sulzer 
Brothers-Diesel  Engine  Company,  St.  Louis;  Snow  Steam 
Pump  Works,  Buffalo,  N.  Y.;  Lyons  Atlas  Company,  Indian- 
apolis; Fulton  Iron  Works,  St.  Louis;  Otto  Gas  Engine 
Works,  Philadelphia,  and  the  New  London  Ship  &  Engine 
Company,  Groton,  Conn.  One  of  the  largest  electrical 
manufacturers  is  also  about  to  enter  the  field.  The  Fulton 
Iron  Works  have  the  American  rights  to  the  complete  line 
of  engines  built  by  Franco  Tosi,  of  Legano,  Italy,  but  are 
still  in  the  preparatory  stage.  The  Otto  company  has  built 
only  one  size  thus  far,  a  50-hp  engine  of  the  horizontal 
type.  One  of  these  engines  has  been  used  for  driving  part 
of  the  company's  works  for  some  time.  On  tests  made 
when  operating  on  one  of  the  heaviest  grades  of  Mexican 
crude  oil,  a  fuel  consumption  of  one-sixteenth  of  a  gallon 
per  brake  hp-hour  was  shown  by  the  engine  on  a  ten-hour 
run.  The  Snow  company  is  building  crude-oil  engines  in  both 
single-cylinder  and  twin-cylinder  types,  in  sizes  from  50  hp 
to  600  hp.  These  engines  have  been  operated  satisfactorily 
on  the  heaviest  grades  of  Mexican  crude  oil,  running  as 
high  as  54  per  cent  in  asphalt,  and  also  on  California  crude 
oils  averaging  in  the  neighborhood  of  35  per  cent  asphalt. 
In  the  past  four  or  five  weeks  the  company  has  been  operat- 
ing its  engine  on  coke-oven  tar  from  the  Joliet  works  of  the 
Illinois  Steel  Company  and  from  the  Buffalo  plant  of  the 
Lackawanna  Steel  Company,  in  addition  to  running  it  on 
carbureted  water-gas  tar  from  several  illuminating  gas 
plants  in  various  parts  of  the  country.  The  company  has 
several  450-hp  engines  on  order  for  driving  alternators, 
rhese  units  will  be  installed  in  Mexican  lighting  plants, 
where  they  will  be  operated  on  Mexican  crude  oil.  Many 
small  units,  the  smallest  being  of  50-hp  rating,  are  also 
being  completed  in  the  Snow  shops.  The  New  London 
Ship  &  Engine  Company,  which  has  been  building  a  marine- 
type  Diesel  engine  for  some  time,  is  also  building  the  sta- 
tionary type.  The  company  has  obtained  the  exclusive 
American  rights  to  all  types  of  heavy  oil  engines  developed 
by  the  Maschinenfabrik  Augsburg-Nvirnberg  A.  G,  of  Ger- 
many. The  stationary  type  will  be  built  in  single-cylinder 
designs  of  100  hp  and  150  hp,  in  two-cylinder  designs  of 
200  hp  and  300  hp,  and  in  four-cylinder  designs  of  400  hp 
and  600  hp.  Any  size,  or  type,  between  the  foregoing  and 
the  horizontal,  four-cycle,  tandem-compound,  double-acting 
engine  up  to  2000  hp  will  also  be  built  on  order.  The  new 
London  company  has  been  operating  a  200-hp  engine,  belted 
to  a  generator,  at  its  works  for  several  months.  In  No- 
vember, with  an  average  load  of  78  kw,  carried  for  33.5 
hours,  the  cost  per  kilowatt-hour  delivered  at  the  switch- 
board was  $0.0119.  The  total  cost  covered  274.5  gal-  of  fuel 
oil  at  $0,056  per  gal..  10.5  gal.  of  lubricating  oil  at  $0.28  per 
gal.,  and  $10  for  attendance.  In  December  the  unit  was 
run  for  110.6  hours  with  an  average  load  of  61.5  kw,  at  a 
cost  of  $0.0124  per  kw-hr.  The  cost  in  this  case  included 
7n5-78  gal.  of  fuel  oil,  43  gal.  of  lubricating  oil  and  $32  for 
attendance. 

Foreign  Capitalists  End  Their  Tour  of  United  States. — 
The  party  of  English  and  American  bankers  and  public- 
utility  officials  mentioned  in  the  Electrical  World  of  Jan.  25. 
page  213,  as  being  on  a  tour  of  this  country,  were  in  Chicago 
on  Jan.  27.  The  visitors  spent  one  day  in  Chicago  and  were 
escorted   to  points   of  interest  and   entertained   by   a   dele- 


gation of  local  electrical  nun  The  party  were  taken  in 
automobiles  to  the  Fisk  and  Quarry  Street  generating  sta- 
tions in  the  forenoon,  look  lunch  at  the  South  Shore  Coun- 
try Club,  inspected  the  Northwest  generating  station  in  the 
afternoon  and  had  dinner  at  the  Blackstone  Hotel.  After 
a  theater  party  in  the  evening  the  travelers  took  the  train 
lor  Keokuk,  la.,  where  the  hydroelectric  development  of  the 
Mississippi  River  Power  Company  was  the  next  item  on  the 
itinerary.  Owing  to  a  number  of  business  matters  requiring 
their  attention  before  sailing  for  London,  the  visitors  were 
obliged  to  curtail  theii  toui  to  some  extent,  and  the  original 
itinerary  referred  to  on  Jan.  25  was  not  therefore  followed 
in  its  entirety.  The  party  returned  to  New  York  this  week. 
The  visitors  will  sail  for  London  on  Feb.   11. 

Western  Electric's  1912  Business. — While  final  figures 
showing  the  results  of  the  year  1912  will  not  be  completed 
prior  to  April  1,  the  sales  of  the  Western  Electric  Com- 
pany last  year  amounted  to  over  $71,000,000,  as  was  noted 
in  these  columns  Jan.  18.  This  figure  is  slightly  in  excess 
of  the  total  in  1906,  which  heretofore  was  the  biggest  year 
in  the  history  of  the  company.  The  increase  has  been  in 
American  sales  outside  of  the  Bell  system,  which  have 
increased  about  100  per  cent  over  1906,  and  in  European 
sales,  which  were  the  largest  in  the  company's  history. 
The  results  have  been  accomplished  by  an  aggressive  sell- 
ing campaign  in  the  face  of  increased  and  increasing  compe- 
tition. The  company  is  now  selling  to  upward  of  30,000 
customers  in  the  United  States  alone.  It  is  expected  that 
the  profits  will  be  satisfactory,  considering  the  wider  dis- 
tribution and  increased  competition.  The  board  of  directors 
has  established  two  additional  vice-presidents  in  the  com- 
pany's organization  and  has  appointed  to  these  newly 
created  positions  Gerard  Swope,  general  sales  manager, 
and  A.  L.  Salt,  general  purchasing  agent. 

To  Develop  Water-Power  Sites  Near  Hot  Springs,  Ark. 
— Following  investigation  by  Ford,  Bacon  &  Davis,  115 
Broadway,  N.  Y.,  of  the  water-power  resources  of  the 
Ouachita  River,  Arkansas,  plans  are  being  completed  for 
the  erection  of  a  hydroelectric  station  on  that  river  about  6 
miles  from  Hot  Springs.  Part  of  the  energy  generated  at 
this  station  will  be  supplied  to  the  Little  Rock  (Ark.) 
Railway  &  Electric  Company,  wdiich  is  a  subsidiary  of  the 
American  Cities  Company,  New  Orleans,  of  which  George 
II.  Davis,  of  Ford,  Bacon  &  Davis,  is  president.  Details 
it  the  plan  are  not  known  at  this  time. 

Salmon  River  Power  Company  (N.  Y.)  to  Sell  Bonds. — 
The  Public  Service  Commission  for  the  Second  New  York 
District  has  authorized  the  Salmon  River  Power  Company, 
which  has  a  15,000-hp  hydroelectric  station  under  construc- 
tion about  40  miles  north  of  Syracuse,  N.  Y.,  to  issue  $S82,- 
000  forty-year  5  per  cent  gold  bonds  to  be  sold  at  not  less 
than  85.  A  reference  to  the  station  of  this  company  and 
the  transfer  of  its  common  stock  to  the  Niagara,  Lockport 
&  Ontario  Power  Company  appeared  in  the  Electrical 
World,  Oct.  12,  1912. 

American  Power  &  Light  Declares  Initial  Dividend. — 
An  initial  dividend  of  I  per  cent  on  its  common  stock,  pay- 
able March  1  to  stock  of  record  Feb.  20.  has  been  declared 
by  the  American  Power  &  Light  Company.  The  latter  is 
controlled  by  the  Electric  Bond  &  Share  Company  and  is  a 
holding  corporation  for  the  Kansas  Gas  &  Electric.  Pacific 
Power  &  Light.  Fortland  Gas  &  Coke  and  Texas  Power  & 
Light  compai 

Lambertville  (N.  J.)  Company  Sold. — At  the  annual 
meeting  of  the  Lambertville  (N.  J.)  Heat,  Light  &  Power 
Company  recently,  control  of  the  company  passed  to  F.  S. 
North,  of  Bay  Shore,  L.  I.,  and  associates.  It  is  stated 
that  the  new  owners  are  planning  improvements  to  the  sta- 
tion and  extension  of  the  company's  lines. 
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Public  Utility  Earnings  Show  Improvement.— Noticeable 
increases   in   earnings  are   shown   in   the   annual   reports   of 
public  utility  companies  for   1912.     The  income  account  of 
the   Detroit   Edison   Company  for  the  year   ended   Dec.   31. 
1912,  including  the  earnings  of  the  Eastern  Michigan  Edison 
Company,   shows   gross   revenue   of  $4,385,615   as   compared 
with  $3.59S,094  in  191 1.  an  increase  of  $787,521;  net  earnings 
of  $1858434,   as   compared  with   $1,536,904.   an   increase   o 
$321  530,   and   surplus    earnings    of   $1, 145,509,   as   compared 
with  $853,174,  a  gain  of  $292,334.     The  report  of  the  South- 
ern  California   Edison   Company   for   the   year   ended   Dec 
31     1912,   shows   net   earnings   of  $2,001,414,   an   increase   of 
$109  134     The  balance  available  for  dividends  on  the  com- 
mon stock  was  equal  to  13.21  per  cent  on  the  outstanding 
issue,  as  compared  with  9.7  per  cent  in  191 1.    The  gross  in- 
come  of  the   Pennsylvania  Water   &   Power   Company   for 
the  year  ended  Dec.  31,  1912,  was  $721,883,  as  against  $516,- 
285  in  191 1,  a  gain  of  $205,598.     Net  earnings  were  $619,908, 
as  compared  with  $447,325,  an  increase  of  $172,583,  and  the 
surplus  for  the  year  was  $235,769,  as  compared  with  $66,200, 
a   -ain   of  $169,569.     The   gross   earnings   of  the   Columbus 
(Ohio)    Railway    &    Light    Company    were    $2,944,052    last 
year,   as   compared  with  $2,824,489   in    ion,   an   increase  of 
$110563;   net   earnings   were   $1,347,837,   as   compared   with 
$1  321,432,  a  gain   of  $26,405,  and   the   surplus   for  the  year 
was  $75014  as  compared  with  $88,420,  a  decrease  of  $13,406. 
Plans    for    reorganization    of    the    Columbus    company    are 
now  under  the  consideration  of  a  committee  composed  of 
ten  men   from  the  boards   of  the  operating  and   subsidiary 
corporations. 

Planning    Transatlantic    Wireless    Service.- 
director    of    the    German 


-  Telefunken  Wireless 
Telegraph  Company,  has  arrived  here  from  Berlin  in  order 
to  take  up  the  question  of  establishing  a  transatlantic  wire- 
less service  between  the  United  States  and  Europe.  Since 
1006  the  German  Telefunken  company  has  had  an  experi- 
mental station  at  Nauen,  near  Berlin,  where  improvements 
and  new  inventions  in  the  field  of  wireless  telegraphy  are 
tested  The  station  has  been  continually  enlarged  and 
improved  in  the  intervening  years,  and  now  works  with 
500  hp  to  600  hp  as  compared  to  the  35  "P  originally  in- 
stalled in  1906.  The  result  has  been  an  increase  in  range 
from  about  1000  miles  to  as  much  as  4000  miles  It  is  now 
intended  to  open  this  station  for  regular  public  service. 
The  company  planned  last  year  to  test  the  practicability 
of  transmitting  radiograms  to  the  United  States,  but  the 
tower  at  Nauen,  which  was  over  600  ft.  in  height,  was 
thrown  over  by  a  heavy  storm  before  the  tests  were  begun. 
A  new  tower,  approximately  900  ft.  in  height,  is  now  under 
construction.  The  company,  hoping  to  transmit  across  the 
ocean  before  the  completion  of  this  tower,  began  tests  on 
Tan  11  with  a  provisional  antenna  400  ft.  high.  On  the 
first  trial  the  signals  sent  out  from  Nauen  were  distinctly 
received  by  the  station  at  Sayville,  L.  I.,  belonging  to  the 
Atlantic  Communication  Company,  New  York  and  mes- 
sages transmitted  from  Sayville  were  received  at  Nauen 
so  as  to  be  distinctly  legible,  even  though  the  station  at 
Sayville  operated  at  only  45  hp. 

Rate  Reductions  Lowered  Union  Electric  Light  & 
Power's  Income  in  1912-A.  C.  Einstein  vice-president 
and  general  manager  of  the  Union  Electric  Light  &  Power 
Company,  St.  Louis,  attributes  the  decrease  m  that  com- 
pany's income  in  191a  to  the  rate  reductions  that  were 
placed  in  effect  last  year.  On  this  point  the  annual  report 
of  the  company  states:  "While  the  increase  in  energy 
sold  to  commercial  and  residence  consumers  amounted  to 
ti  4  per  cent  over  1911,  the  increase  in  gross  earnings  from 
this  source  was  only  seven-tenths  of  I  per  cent  because 
of  the  material  reductions  in  rates  inaugurated  during  he 
year,  this  decrease  being  approximately  9V,  per  cent  in  he 
average  net  rate  received.  Because  of  the  reduction  in  the 
residence  rate  of  22*  per  cent  there  has  been  a  decrease 
in  revenue  from  residence  customers  of  4  per  cent  The 
number  of  residence  customers  has  increased  18  per  cent. 
Th"  financial  operations  of  the  year  1912  are  shown  in  the 
following  figures:  Gross  earnings.  $3,663,621.67;  operating 
expenses,  $1,943,646.43:  gross  income,  $1,720,175.24;  interest 
charges,  $842,927.70;  net  income,  $877,247.54-  During  the 
year  more  than  371,000  tons  of  coal  were  used  and  for 
labor  and  salaries  approximately  $800,000.  or  over  $2,200  a 


day,  was  expended.  The  taxes  paid  to  the  city  and  State 
aggregated  approximately  $294,000,  an  increase  of  $29,000 
over   191 1." 

January  Incorporations  Show  Increase. — Papers  filed  in 
the  Eastern  States  in  January  for  companies  with  an  au- 
thorized capital  of  $1,000,000  and  over  represented  a  total 
of  $332,450,000,  says  the  Journal  of  Commerce,  New  York. 
This  is  an  increase  of  $132,350,000  over  the  December  total 
and  of  $121,930,000  as  compared  with  that  in  January,  1912. 
Charters  taken  out  by  other  companies  with  an  individual 
capital  of  $100,000  or  more,  but  under  $1,000,000,  last  month 
represented  a  total  capitalization  of  $64,527,500,  which 
brings  the  total  for  the  month  up  to  $417,477,500.  This 
compares  with  $252,300,000  in  December  and  with  $330,- 
879,000   in   January,    1912. 

Lets  Contracts  for  Worldwide  Marconi  System. — Con- 
tracts have  been  let  to  the  J.  G.  White  Engineering  Cor- 
poration by  the  Marconi  Wireless. Telegraph  Company  for 
the  erection  of  eight  wireless  telegraph  stations,  two  pairs 
for  transatlantic  service  and  two  pairs  for  transpacific  serv- 
ice. Receiving  and  sending  stations  30  miles  apart  will 
be  erected  at  Oahu,  in  the  Sandwich  Islands;  Tomales  Bay 
and  Bolinas,  Cal.;  near  Belmar,  N.  J.,  and  also  at  a  site  in 
eastern  Massachusetts,  not  yet  selected.  These  stations 
will  be  part  of  a  globe-encircling  system  which  will  con- 
tinue to  the  East  by  way  of  Japan. 

Atlantic  Gas  &  Electric  to  Issue  Securities  for  Acquiring 
Pennsylvania  Properties. — As  was  noted  in  these  columns 
Jan.  25,  the  Atlantic  Gas  &  Electric  Company,  recently  in- 
corporated under  Connecticut  laws  with  an  authorized 
capitalization  of  $37,500,000,  has  made  a  proposition  to  the- 
stockholders  of  the  Eastern  Pennsylvania  Power  Company 
to  exchange  their  holdings  for  its  securities.  In  accord- 
ance with  this  plan  the  Atlantic  Gas  &  Electric  Company 
will  issue  $2,000,000  first-mortgage  5  per  cent  bonds,  $1,750,- 
000  convertible  6  per  cent  preferred,  and  $3,500,000  com- 
mon   stock. 

Complete  Toledo  Railways  &  Light  Reorganization. — 
With  incorporation  of  the  Toledo  Traction,  Light  &  Power 
Company  under  Maine  laws,  with  $8,000,000  6  per  cent 
preferred  and  $9,200,000  common  stock,  the  reorganization 
of  the  Toledo  Railways  &  Light  Company  has  been 
completed.  The  stock  and  4  per  cent  collateral  trust  bonds 
of  the  latter  will  be  taken  over  by  the  new  company. 

United  Public  Service  Company  Organized. — The  United 
Public  Service  Company  has  been  incorporated  in  Dela- 
ware with  a  capital  of  $10,000,000.  It  will  take  over  the 
electric-service  properties  at  Paris  and  Danville.  Ky.,  the 
gas  plants  at  Paris,  Ky.,  and  Oberlin,  Ohio,  and  the  elec- 
tric-service properties  at  Ravenna,  Ohio.  The  main  offices 
of  the  company  will  be  at  St.  Louis. 

Westinghouse  Machine's  Refinancing  Plan. — Holders  of 
all  but  $125,000  of  the  $4,605,000  outstanding  extension  notes 
of  the  Westinghouse  Machine  Company  have  announced 
their  intention  to  exchange  these  notes  for  bonds  of  the 
company  in  accordance  with  the  proposition  made  recently 
by  the  company.  An  outline  of  this  proposition  appeared 
in  these  columns  Oct.   12,  1912. 

Allis-Chalmers  Reorganization. — In  accordance  with  the 
plan  for  reorganization  of  the  Allis-Chalmers  Company  the 
latter's  Wisconsin  properties  were  sold  in  Milwaukee  Feb. 
3  for  $2,500,000  to  J.  H.  McClement,  of  New  York,  chairman 
oi  the  reorganization  committee.  The  company's  Illinois 
and  Pennsylvania  properties  are  to  be  sold  during  this 
month. 

Annapolis  (Md.)  Gas  &  Electric  Company  Sold. — The 
Washington,  Baltimore  &  Annapolis  Electric  Railway  Com- 
pany  has  taken  over  the  Annapolis  Gas  &  Electric  Com- 
pany, which  was  recently  acquired  by  the  Annapolis  Utility 
1  ompany.  The  latter  is  controlled  by  the  Washington, 
Baltimore  &  Annapolis  company. 

Mississippi  River  Power  Company  to  Raise  Additional 
Capital. — It  is  stated  that  the  Mississippi  River  Power 
Company  is  planning  a  bond  issue  of  $6,500,000  to  carry 
out  plans  for  the  completion  of  the  station  at  Keokuk,  la. 

Robbins  &  Myers  Company  Increases  Capital. — Notice  of 
an  increase  in  its  capital  from  $50,000  to  $1,000,000  has  been 
filed  at  Columbus,  Ohio,  by  the  Robbins  &  Myers  Com- 
pany, of  Springfield,  manufacturer  of  motors  and  fans 
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Industrial  Securities 


Security 

Capital  Stock 
Listed 

DIVIDEND 

QUOTATION 

Per  Cent 

Period 

Jan.  29 

Feb.  5 

Allis-Chalmers,  t.r.,  3d  pd... 
Allis-Chal.,p£.,  t.r.,3dpd... 

Amalgamated  Copper 

American  Tel.  &  Tel 

Electric  Storage  Battery,  c. 

$15,501,800 
13,475,200 

153,887,900 

334,852,900 
16,074,425 

101,203.000 
41,380,400 
50,000,000 
99.745,400 
33,737,350 
3,998,700 

1* 
2 

1 
2 

H 
1 
i 
1 
H 

0 
Q 
0 
0 
Q 
Q 

Q 
0 
0 

4i* 

91* 
72* 

133| 
53i 

142J 
84i* 
67i* 
72* 
74i* 

1 19J* 

4 

9£ 
71 } 

131} 
53} 

Mackay  Cos.,  pf 

Western  Union  Tel 

Westinghouse,  E.  &  M.,  c. . . 
Westinghouse,  E.  &  M.,  pf . . 

84 
67 
721 
73 
119}* 

♦Last  price  quoted. 


NEW  YORK  METAL  MARKET  PRICES 


Cupper:  Bid. 

Standard    spot    15.50 


London,    standard,    spot. 

Prime    Lake     

Electrolytic     

Casting     

Copper   wire,   base 

Lead    

Nickel    

Sheet  zinc,   f.o.b.   smelter. 

Spelter,   spot    

Tin,   spot    

Aluminum: 

Prompt    delivery     

Future     


16.37'A 
16.25  to  16.35 
16.05  to  16.15 
18.00  to  18.25 

4.35 
40.00  to  45.00 
9.00 
7.00 
50.75 


OLD  METALS 


Heavy   copper   and    wire. 

Brass,    heavy    

Brass,  light    

Lead,    heavy    

'/-uic,    scrap     


14.25 
8.75 
7.75 
4.15 
6A2'/2 


, Feb.    4 

Bid.        Asked. 

15.00         

£       s     d 

67     17     6 

16.12J4 

16.00 

15.87"^ 

17.50  to  18.00 

4.35 
40.00  to  45.00 
8.75 
6.75 
49.15 


14.25 
8.75 
7.75 
4.15 

5.75 


COPPER  EXPORTS  IN      FEBRUARY 
Total  tons  to   Feb.   5 6,822 


Personal 

Mr.  John  H.  Roemer  has  been  reappointed  a  member  of 
the  Railroad  Commission  of  Wisconsin  by  Governor  Mc- 
Govern. 

Mr.  W.  F.  White,  superintendent  of  construction  and  dis- 
hibution  for  the  Freeport  (III.)  Railway  &  Light  Company, 
has  resigned. 

Mr.  Sydney  B.  Martin,  Pittsburgh,  Pa.,  has  been  appointed 
consulting  engineer  for  the  proposed  municipal  electric- 
light  plant  at  Sharon,  Pa. 

Mr.  Louis  W.  Pratt  has  been  appointed  contract  agent 
ol  the  Hamilton  (Ont.)  Electric  Light  &  Power  Company, 
succeeding  Mr.  Thomas  F.  Kelly,  resigned. 

Mr.  W.  C.  Perry  has  been  appointed  local  manager  of  tlie 
electric  light  plant  at  Mount  Sterling,  111.,  which  is  con 
trolled  by  the  Central  Illinois  Public  Service  Companj 

Mr.  E.  A.  Graham,  formerly  assistant  to  Mr.  C.  R.  Ross, 
ned,  has  been  appointed  to  the  position  of  electrical 
engineer  for  the  Winnipeg  Electric   Railway  Company. 

Mr.  D.  McFarlan  Moore,  inventor  of  the  Moore  light, 
addressed  the  Colloquium  of  the  Research  Laboratory  of 
the  General  Electric  Company  at  Schenectady,  N.  Y."  on 
Feb.  i. 

Mr.  Richard  R.  Rice,  of  the  General  Electric  Company, 
Lynn,  Mass.,  addressed  the  members  of  the  Detroit  Engi- 
neering Society  on  Feb.  7.  His  topic  was  "Steam  Turbine 
Systems." 

Mr.  Thomas  Coleman,  until  recently  with  Messrs.  Chap 
man  &  Walker,  Toronto,  Ont.,  has  been  appointed  superin 
tendent  of  the  Charlottetown  Light  &  Power  (  ompany  of 
Prince  Edward  Island. 

Mr.  S.  C.  Livergood  has  resigned  as  chief  engineer  for 
tne  Central  Illinois  Public  Service  Company  with  head- 
quarters at  Taylorville,  111.,  and  will  engage  in  I  he  elec 
trical  contracting  business. 


Prof.  Karl  Guthe,  of  the  department  of  physics  of  the 
University  of  Michigan,  spoke  on  "Electrons"  before  the 
Detroit-Ann  Arbor  section  of  the  American  Institute  of 
Electrical  Engineers  on  Feb.  1. 

Mr.  Chester  La  Croix,  superintendent  of  the  Holden, 
(Mass.)  electric-light  plant,  since  its  inception,  has  resigned 
his  position  and  entered  the  employ  of  the  Morgan  Con- 
struction Company,  Worcester,  Mass. 

Mr.  James  F.  Meister  has  resigned  his  position  of  in- 
dustrial engineer  with  the  Kansas  City  Electric  Light  Com- 
pany and  has  opened  an  office  as  consulting  engineer  at 
706  Victor  Building,  Kansas  City,  Mo. 

Mr.  R.  H.  Long,  formerly  assistant  superintendent  of  the 
Winnipeg  Electric  Railway  Company's  hydroelectric  plant 
at  Lac  clu  Bonnet,  has  been  appointed  to  the  position  of 
electrical  superintendent  of  the  company. 

Mr.  D.  P.  Hodson,  a  former  city  judge  of  Buffalo,  has 
been  nominated  by  Governor  Sulzer  of  New  York  to  suc- 
ceed Mr.  John  B.  Olmsted  as  a  member  of  the  Public 
Service  Commission  of  the  Second   District. 

Mr.  Dean  Treat,  formerly  district  superintendent  of  the 
Sterling,  Dixon  &  Eastern  Railroad,  Dixon,  111.,  has  resigned 
to  accept  the  post  of  general  manager  of  the  Wisconsin 
Public  Utilities  Company  at  Green  Bay,  Wis. 

Mr.  A.  W.  Conruyer,  of  the  Milwaukee  Northern  Railroad 
Company,  has  been  made  district  superintendent  of  the 
Sterling,  Dixon  &  Eastern  Electric  Railroad  with  headquar- 
ters at  Dixon,  111.,  succeeding  Mr.  Dean  Treat. 

Mr.  Lauren  A.  Pettebone  has  severed  his  connection  with 
the  United  States  Light  &  Heating  Company,  Niagara  Falls, 
.V.  Y.,  and  has  accepted  a  position  as  purchasing  agent  for 
the  Ontario  Power  Company,  Niagara  Falls,  Ont. 

Mr.  Richard  F.  Buck,  the  well-known  bridge  engineer, 
has  retired  from  the  consulting  engineering  and  contracting 
firm  of  Messrs.  Sanderson  &  Porter,  New  York,  and  has 
become  chief  engineer  of  the  Dominion  Bridge  Company  of 
Canada. 

Mr.  Robert  Bell,  of  Montreal,  Que.,  has  been  appointed 
general  manager  of  the  Maritime  Coal,  Railway  &  Power 
Company  which  supplies  the  towns  of  Amherst,  Joggins, 
\l,i.  >  an  and  River  Herbert,  Nova  Scotia,  from  a  power  plant 
at  Chignecto. 

Mr.  Edward  E.  McCall,  a  judge  of  the  Supreme  Court  of 
the  State  of  New  York,  has  been  appointed  chairman  of 
the  Public  Service  Commission  of  the  First  District,  New 
York,  as  successor  to  Mr.  W.  R.  Willcox,  whose  term  ex- 
pired on   Feb.   1. 

Mr.  C.  R.  Ross  has  resigned  his  position  as  electrical 
superintendent  and  engineer  for  the  Winnipeg  Electric  kail- 
way  Company.  Mr.  Ross  has  been  with  the  company  in 
that  capacity  for  the  past  six  years  and  now  leaves  to  en- 
gage in  private  business. 

Mr.  George  G.  Anderson,  consulting  engineer,  Denver. 
Col.,  addressed  the  Colorado  Electric  Club  at  Denver.  Jan 
30,  on  the  subject  of  "Future  Extension  of  Irrigation  by 
Pumping,"  touching  on  the  use  of  electrical  energy  to 
enlarge  present  irrigated  areas. 

Mr.   W.   J.    Morrison    has   been   elected    president    of    t he- 
Carolina  Public  Service   Company,   Atlanta,   Ga.     Tin 
pany,   which    is   a    newly   organized   corporation,   has    taken 
over  electric-lighting  plants  in  Charleston.  Columbia.  Green- 
ville, Spartanburg  and  other  South  Carolina  towns. 

Mr.   John   S.   Kennedy    has   resigned   as   seer   i 
Public    Service    Commission.    Second    District.    >. 
effective   March    1.  to  go  into  private  business.     Mi 
nedy  has  been  secretarj 

tion   and   previous    to   that    time    was    secretary    of    thi 
State  Railroad  Commission,  its  predi 

Mr.  Paul  M.  Lincoln,  general  engineer  for  the  Wesl 
house   Electric    &   Manufacturing    C01  .    Pa., 

addressed  the  Boston  Edison  Company  Section  of  the  N.  F. 
L.  A.  at  its  January   mei  a   paper  prepared 

by    Mr.    B.    G.    I. amine   on    "Si  synchronous   Con- 

verters at  Constant  and  Variable  Voll 

Mr.  Seton  Porter  has  been  admitted  into  the  engineering 
and   co  1  in   i'i    Messrs.    Sanderson    5    Porter,   ol 

New  York  and  San  Francisco      Mr.   Porter  is  a  graduate  of 
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Yale.  He  has  been  connected  with  the  company  for  eight 
years,  during  part  of  which  time  he  was  in  charge  of  the 
Stanislaus  power  development   in  California. 

Mr.  W.  I.  Middleton,  electrical  engineer  of  the  Simplex 
Wire  &  Cable  Company,  delivered  at  the  Franklin  Institute, 
on  Jan.  29,  an  illustrated  lecture  on  the  manufacture  of 
insulated  wires  and  cables  from  the  first  installations  of  a 
bare  conductor  in  a  trough  of  resinous  material  to  the  com- 
plicated designs  developed  to  meet  present-day  require- 
ments. 

Mr.  Thomas  M.  Roberts,  who  recently  resigned  his  posi- 
tion as  professor  of  electrical  engineering  at  Delaware  Col- 
lege, has  been  appointed  chief  electrical  engineer  of  the 
Edison  Storage  Battery  Company,  Orange,  N.  J.  Prior  to 
his  connection  with  college  work  the  past  year,  Mr.  Roberts 
was  for  ten  years  engineer  with  the  General  Electric  Com- 
pany at  the  Boston  district  office. 

Mr.  Jefferson  Alexander,  for  several  years  superintendent 
of  the  Houghton  (Mich.)  division  of  the  Houghton  County 
Electric  Light  Company,  has  been  appointed  general  super- 
intendent of  the  entire  lighting  system,  with  headquarters 
at  Calumet,  Mich.  Mr.  Alexander  takes  the  place  of  Mr. 
P.  A.  Staples,  of  Calumet,  who  resigned  to  take  a  position 
in  the  sales  department  of  the  Mississippi  Power  Company, 
Keokuk,  la. 

Mr.  Thomas  Wickham,  vice-president  of  the  Macon  (Ga.) 
Railway  &  Light  Company,  the  Central  Georgia  Power 
Company,  the  Macon  Gas  Company  and  the  Central  Georgia 
Transmission  Company,  has  severed  his  connections  with 
those  corporations  to  become  affiliated  with  the  manage- 
ment of  the  gas  and  electric  companies  at  Cincinnati,  Ohio, 
controlled  by  Messrs.  A.  B.  Leach  &  Company,  bankers, 
of  New  York. 

Mr.  Thomas  H.  Hogg,  for  some  months  editor  of  the 
Canadian  Engineer,  has  been  appointed  assistant  hydraulic 
engineer  of  the  Hydro-Electric  Power  Commission  of  On- 
tario, effective  Feb.  I.  Mr.  Hogg  spent  some  time  on  similar 
work  with  the  Ontario  Power  Company  at  Niagara  Falls, 
where  he  was  engaged  on  stream  measurements  and  investi- 
gations on  the  flow  of  natural  watercourses  and  feeding  of 
water  turbines. 

Mr.  Walter  E.  Holland  has  resigned  his  position  of  chief 
electrical  engineer  of  the  Edison  Storage  Battery  Company 
to  take  a  position  as  research  engineer  with  the  Anderson 
Electric  Car  Company,  Detroit,  Mich.  Mr.  Holland  has 
been  affiliated  with  the  various  Edison  interests  for  upward 
of  ten  years,  and  was  closely  associated  with  Mr.  Thomas 
A.  Edison  in  the  pioneer  development  work  on  the  alkaline 
storage  battery. 

Mr.  O.  H.  Norton,  president  of  the  Central  Electric  Com- 
pany, of  Peoria,  111.,  has  retired  from  active  business  affairs, 
beino-  succeeded  in  the  practical  management  of  the  com- 
pany0 by  Mr.  L.  B.  Van  Nuys.  Mr.  Norton  has  been  a  resi- 
dent of  Peoria  for  more  than  fifty  years.  He  was  the  first 
city  electrician  of  the  city  and  he  established  the  Central 
Electric  Company  of  Peoria  more  than  twenty  years  ago. 
For  some  years  Mr.  Norton  has  been  totally  blind  and  Mr. 
Van  Nuys  has  been  the  active  outside  man  of  the  concern. 
Mr  Thomas  Chandler,  superintendent  of  the  Edison  Sault 
Electric  Company,  Sault  Ste.  Marie,  Mich.,  has  had  granted 
to  him  by  the  board  of  directors  a  three  months'  leave  ot 
absence  Mr.  Chandler  has  had  some  years  of  very  strenu- 
ous and  exacting  work,  and  the  board  thought  a  vacation 
was  needed  Mr.  Chandler  will  spend  the  time  in  recreation 
and  travel,  chiefly  on  the  Pacific  Coast,  and  he  may  possibly 
visit  Honolulu.  Mr.  C.  M.  Wardwell,  for  many  years  -with 
the  Eastern  Michigan  Edison  Company,  is  acting  superin- 
tendent during  Mr.  Chandler's  absence. 

Mr  C  M  Tait  has  been  appointed  to  succeed  Mr.  James 
Bennett  as  chief  electrical  inspector  of  the  Canadian  Fire 
Underwriters'  Association,  Montreal,  Quebec,  lie  ha: 
for  two  years  chief  assistant  to  Mr.  Bennett,  who  retires  at 
the  end  of  March,  and  has  had  a  long  experience  in  clectnca 
work,  having  been  connected  with  the  Westinghouse  and 
General  Electric  companies  and  the  block  signaling  depart- 
ment of  the  Canadian  Pacific  Railway  Company.  Prior  to 
joining  the  Fire  Underwriters'  staff,  Mr.  Tait  did  a  large 
amount  of  inspection  work  under  the  late  Mr.  F.  H.  Badger 


and  Mr.  W.  J.  Plews,  during  the  period  when  inspection  was 
not  on  such  a  well-organized  basis  as  it  now  is. 

Mr.  F.  A.  Gaby  has  been  appointed  chief  engineer  of  the 
Hydro-Electric  Power  Commission  of  Ontario  as  successor 
to  Mr.  P.  W.  Sothman.  Mr.  Gaby  graduated  with  honors  in 
the  faculty  of  applied  science  of  the  University  of  Toronto 
in  1903  and  spent  a  number  of  years  with  the  General  Elec- 
tric Company  of  Canada  as  erecting  and  supervising  engi- 
neer, and  later  with  the  city  of  Winnipeg,  Man.,  where  he 
acted  as  assistant  engineer  in  the  preparation  of  the  designs 
and  specifications  of  the  municipal  plant.  He  has  been 
with  the  Hydro-Electric  Power  Commission  since  1907, 
and  in  1908  was  appointed  chief  assistant  engineer  to  Mr. 
P.  W.  Sothman,  which  position  he  held  until  Mr.  Sothman's 
resignation  in  July,  1912.  As  chief  assistant  Mr.  Gaby  was 
closely  in  touch  with  all  the  engineering  features  of  the 
hydroelectric  scheme,  and  he  is  thus  well  fitted  to  take  up 
the  work  of  directing  the  commission's  extensions.  Mr. 
Gaby  was  born  in  Richmond  Hill,  Ont.  He  is  an  associate 
of  both  the  I.  E.  E.  and  A.  I.  E.  E.  and  is  at  present  chair- 
man of  the  Toronto  Section  of  the  latter. 

Mr.  Thurston  Owens  has  been  appointed  general  man- 
ager of  the  La  Crosse  (Wis.)  Gas  &  Electric  Company.  Mr. 
(Tut  lis  entered  the  lighting  business  in  1901  in  the  distri- 
bution, department  of  the 
Central  Union  Gas  Company, 
Bronx  Borough,  New  York 
City.  Later  he  was  connect- 
ed with  the  lighting  depart- 
ment of  the  city  of  New 
York  and  more  recently  he 
has  been  devoting  hi£  time  to 
consulting  work  and  as  an  as- 
sociate editor  of  the  Ameri- 
can Gas  Light  Journal.  Mr. 
Owens  has  been  a  frequent 
contributor  to  the  technical 
press  and  the  proceedings  of 
gas  and  electric  societies.  He 
is  a  member  of  the  Board  of 
Educational  Control  of  the 
National  Commercial  Gas 
Association  and  a  corre- 
sponding member  of  the 
British  Illuminating  Engineering  Society,  chairman  of  the 
papers  committee  of  the  New  Jersey  State  Gas  Association, 
secretary  of  the  publicity  committee  of  the  Pennsylvania 
Gas  Association  and  secretary  of  the  Gas  Meeters.  The 
La  Crosse  company  supplies  gas,  electricity  and  hot  water 
111  the  city  of  La  Crosse  and  was  recently  acquired  by  the 
American  Public  Utilities  Company  of  Grand  Rapids,  Mich. 


THURSTON     OWENS 


Obituary 

John  Patterson,  who  was  instrumental  in  the  formation 
of  the  Hamilton  (Ont.)  Cataract  Power  Company,  and  who 
probably  did  more  for  the  making  and  developing  of  Ham- 
ilton than  any  of  its  other  citizens,  died  in  that  city  Jan.  26. 

Arthur  Schoellkopf,  president  of  the  Niagara  Falls  Hy- 
draulic Power  &  Manufacturing  Company,  died  at  his 
winter  home  in  Miami,  Fla.,  Feb.  4.  The  Niagara  Falls 
Hydraulic  Power  &  Manufacturing  Company  is  the  oldest 
power  company  at  Niagara  Falls,  N.  Y.,  having  been  or- 
ganized in  1877  when  Mr.  Jacob  F.  Schoellkopf,  father  of 
Mr.  Arthur  Schoellkopf,  purchased  the  canal  property  and 
all  its  belongings  and  rights.  Mr.  Arthur  Schoellkopf  suc- 
ceeded his  father  as  president  of  the  company  in  1899.  The 
ased  was  born  in  Buffalo.  June  13,  1856,  and  educated 
in  the  schools  of  that  city  and  at  St.  Joseph's  College,  Buf- 
falo. He  then  went  to  Germany,  where  he  studied  in  the 
Kirchheim  gymnasium.  His  first  occupation  was  that  of 
manager  of  a  flour  mill  at  Niagara  Falls  belonging  to  his 
father.  Mr.  Arthur  Schoellkopf  was  interested  in  a  great 
many  enterprises  at  Niagara  Falls  and  was  at  one  time 
Mayor  of  the  city.  Two  years  ago  he  relinquished  active 
management  of  the  Hydraulic  Power  company  to  his  son, 
Mr.  Paul  V  Schoellkopf,  because  of  undermined  health. 
He  is  survived  by  his  widow,  his  son  and  a  daughter. 
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KETCHIKAN,  ALASKA.— The  Citizens'  Lt.,  Pwr.  &  Wtr.  Co.  contem- 
plates the  installation  of  a  1000-hp  generating  unit.  The  company  has 
sufficient  water  and  piping  to  provide  for  the  additional  unit.  J.  C. 
Barber,  president  and  manager  of  the  company,  it  is  said,  is  now  in 
Seattle   making  arrangements   for   equipment   for   same. 

BISHOP,  CAL. — The  Southern  Sierras  Pwr.  Co.  has  started  a  reclama- 
tion project  comprising  approximately  1000  sq.  miles  lying  between 
Bishop  and  the  summit  of  the  San  Bernardino  Mountains.  Electricity 
generated  by  the  Bishop  Creek  power  plant  will  be  utilized  to  drive  the 
pumps,  which  will  furnish  water  for  the  development  of  about  600,000 
acres.  According  to  the  present  plans,  the  main  transmission  line  will 
connect   near   Bishop  with   the   hydroelectric  development. 

FOWLER,  CAL. — The  Town  Trustees  have  awarded  the  contract  for 
street-lighting  to  the  San  Joaquin  Lt.  &  Pwr.  Co.,  of  Fresno,  for  a  period 
of  two  years.  The  installation  of  the  new  system  will  necessitate  an  ex- 
penditure of  about  $5,000  on  the  part  of  the  power  company.  The  con- 
tract  for   street   lamps   calls   for  42   lamps   of   high   candle-power. 

HAYWARDS,  CAL.— An  election  will  be  held  on  Feb.  27  to  vote  on 
the  proposition  to  issue  $14,000  in  bonds,  the  proceeds  to  be  used  for 
construction  of  fire  house  and  fire-alarm  system.  Of  the  proceeds  $4,000 
will  be  used  for  the  fire  system. 

LOS  ANGELES,  CAL.— The  Southern  California,  Edison  Co.  has  re- 
ceived authority  from  the  State  Railroad  Commission  to  issue  $2,500,000 
in  bonds,  the  proceeds  of  $1,000,000  to  be  used  for  completing  a  unit 
for  the  Long  Beach  steam  plant,  the  balance  for  additions  and  improve- 
ments to  existing  stations,  hydroelectric  plants,  new  transmission  and  dis- 
tributing lines  and  construction  of  a  $100,000  addition  to  the  general  office 
buildings  in  Los  Angeles. 

SAN  FRANCISCO,  CAL.— Plans  and  specifications  have  been  pre- 
pared by  Frederick  H.  Meyer,  Investment  Building,  San  Francisco,  for 
a  one-story  reinforced  concrete  substation,  to  be  erected  by  the  Pacific 
Gas  &  El.   Co.  on  Townsend  Street  between  First  and   Second  Streets, 

FORT  COLLINS,  COL.— The  City  Council  has  decided  to  call  an 
election  on  March  25  to  vote  on  the  proposition  to  install  a  municipal 
electric-light  and   power  plant. 

WATERBURY,  CONN.— The  contract  for  the  construction  of  power 
bouse  and  coal  bin,  to  be  erected  on  West  Main  Street  for  the  American 
Brass  Co..  has  been  awarded  to  Charfield  &  Chatfield.  James  R.  Coe  is  en- 
gineer. 

WASHINGTON,  D.  C— Proposals  will  be  received  at  the  Bureau  of 
Supplies  and  Accounts,  Navy  Department,  Washington,  D.  C,  until  Feb. 
18,  for  furnishing  at  the  various  navy  yards  and  naval  stations  supplies 
as  follows:  Brooklyn,  N.  Y.,  Schedule  5152—72,000  ft.  portable,  ship- 
lighting  cable,  miscellaneous  lead-covered,  single-conductor  cable,  72,000 
ft.  incandescent  lamp  cord,  miscellaneous  single  and  duplex,  lighting  and 
power  wire,  12,000  ft.  twisted  telephone  wire,  miscellaneous  weather- 
proof wire:  Schedule  5153 — miscellaneous  interior  communication  cable, 
60,000  ft.  copper-clad  steel-wire  cable,  3000  ft.  silicon  bronze  conductor, 
9000  ft.  triple  silk  conductor,  60,000  ft.  flexible  silk  conductor,  45,000  ft. 
telephone  cord,  300.000  ft.  bell  wire,  miscellaneous  plain  single-conductor 
wire,  miscellaneous  plain  twin-conductor  wire.  Philadelphia,  Pa.,  Sched- 
ule 5152 — miscellaneous  varnished-cloth-insulated  double-braided  cable. 
Eastern,  Schedule  5153 — miscellaneous  magnet  wire.  Boston,  Mass., 
Schedule  5148 — two  storage-battery  trucks.  Schedules  can  he  obtained 
upon  application  to  the  navy  pay  office  nearest  to  each  navy  yard.  T.  J. 
Cowie  is  paymaster  general,  U.  S.  N. 

BOISE,  IDAHO.— The  Local  Light  Improvement  District  No.  1  has 
completed  plans  for  the  installation  of  an  cnamental  street-lighting  sys- 
tem. The  plans  provide  for  the  installation  of  200  ornamental  lamp 
standards  carrying  a  magnetite-arc  lamp  of  700  cp,  maintained  by  under- 
ground wires.  The  cost  of  the  system  is  estimated  at  about  $34,019. 
Contract  for  installing  the  system  will  be  awarded  early  in  February. 
The  Idaho-Oregon   Lt.  &  Pwr.   Co.   submitted  the  lowest   bid. 

CCEUR  D'ALENE,  IDAHO.— The  Home  Builder  Mining  &  Devel. 
Co.  has  bonded  its  properties  for  $500,000  and  will  erect  a  cyanide 
plant  having  a  capacity  of  5000  tons  daily.  The  company  will  develop 
additional   water-power. 

GRACE,  IDAHO.— The  Last  Chance  Canal  Co.  is  contemplating  the  in- 
stallation  of  a   hydroelectric   plant    here 

POCATELLO,  IDAHO.— The  Idaho  Consol.  Pwr.  Co.  has  been  a- 
the  contract  for  furnishing  street  cluster  lamps  and  incandescent 
for  subway  and  viaduct  in  Pocatello. 

POCATELLO.  IDAHO.— Proposals  will  be  received  at  the  office 
Supervising  architect,  Treasury  Department,  Washington,  D  «  . 
Feb.  28  for  the  construction,  including  plumbing,  gas  piping,  heating  ap- 
paratus, electric  conduit  and  wiring  and  lighting  fixtures,  of  the  United 
States  post  office  and  court  houisr  at  Pocatello  Drawings  and  specifica- 
tions may  be  obtained  at  the  above  office  or  from  the  custodian  of  site  at 
Pocatello. 

''  '  ri  i.i  o.  IDAHO.—  The  City  Council  has  granted  L.  R.  Mar- 
tineau,  of  Salt  Lake  City,  Utah,  and  J.  D.  Browning,  of  Pocatello,  a 
franchise  to  operate  an  electric  street  railway  in  Pocatello  and  a  fran- 
chise to  install  and  operate  an  electric-light  plant  here.  Electricity  to 
"pei.iu  the  system  is  to  be  secured  from  a  hydroelectric  power  plant  to 
be  erected  on  the  Port  Neuf  River  at  Lava  Hot  Springs.  About  4000 
hp  will  he  developed  and  transmitted  to  Downey,  Bancroft  and    I 
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DIXON,  ILL. — Plans  have  been  completed  for  the  erection  of  a  new 
power  station  (to  cost  $1,000,000)  in  Dixon,  for  the  Illinois  Northern 
Utility  Co.  The  building  will  be  100  ft.  by  200  ft.,  one  story  high.  Bids 
are  now  being  received  by  Sargent  &  Lundy,  80  East  Jackson  Boule- 
vard, Chicago,   111.,  for  construction  of  same. 

EAST  ST.  LOUIS,  ILL. — L.  C.  Haynes,  vice-president  and  general 
manager  of  the  East  St.  Louis  &  Suburban  Ry.  Co.  and  president  of 
the  East  St.  Louis  Lt.,  Ht.  &  Pwr.  Co.,  a  subsidiary  company,  has  an- 
nounced that  a  contract  had  been  signed  with  the  Mississippi  River  Pwr. 
Co.,  which  will  distribute  electricity  generated  at  the  Keokuk  dam, 
Keokuk,  la.,  for  power  in  East  St.  Louis. 

OGDEN,  ILL. — Arrangements  are  being  made  to  organize  a  company  to 
supply  electrical  service  in  Ogden.  It  is  proposed  to  secure  electricity 
from  the  transmission  lines  of  the  Illinois  Trac.  System,  of  Peoria.  H. 
V.  Cardiff  and  Mr.   Scott,  both  of  Ogden,  are  interested  in  the  project. 

ANGOLA,  IND.— The  Indiana  Utilities  Co.,  of  Angola  Ind.,  will  fur- 
nish electricity  for  lamps  and  motors  in  this  village,  giving  a  24-hour 
service.  Tungsten  lamps  will  be  used.  L.  H.  Gilbert,  of  Toledo,  Ohio, 
is  installing  the  wiring  system. 

FAIRMONT,  IND.— Arrangements  are  being  made  by  the  Marion  Lt. 
&  Htg.  Co.  for  the  installation  of  a  rural  service  to  supply  electricity  to 
the  farmers  between   Fairmont   and   Summitville. 

FARMLAND,  IND.— The  Indianapolis  &  Cincinnati  Trac.  Co.  has 
closed  a  contract  to  furnish  electricity  for  lamps  and  motors  in  Farmland. 

KOKOMO,  IND.— The  Indiana  Kys.  &  Lt.  Co.  is  making  extensions 
to  its  plant,  including  new  equipment,  as  follows:  Two  500-hp  boilers 
are  being  installed  and  it  will  add  one  500-hp,  all  Stirling;  it  is  install- 
ing two  500-hp  stokers,  Laclede  Christy  chain-grate,  and  will  install  500- 
hp  stoker;  one  3750-kva  turbo-generator  will  be  installed  soon  with  switch- 
board for  same;  transformers  for  500-kw  rotary  converter;  superheater 
for  five  500-hp  boilers;  new  steam  piping  system  for  superheat;  the  erec- 
tion of  several  miles  of  wires  for  lighting  distribution  system  and  1000  ser- 
vice meters.  Most  of  the  material  for  the  above  additions  has  been  pur- 
chased. P.  H.  Palmer,  assistant  general  manager  and  engineer,  has 
charge  of  the  work. 

LAWRENCEBURG,  IND.— Bids  will  be  received  by  the  Common 
Council  until  Feb.  17  for  furnishing  power-plant  equipment  for  the 
municipal  electric-light  plant,  in  accordance  with  plans  and  specifications 
on  file  in  the  office  of  Frank  Goble,  city  clerk.  The  equipment  will  in- 
clude an  engine,  a  single-phase  generator,  switchboard  and  boiler.  Paul 
H.   White,   Union  Trust   Building,   Indianapolis,  is  consulting  engineer. 

PETERSBURG,  IND.— The  Pike  County  Tel.  Co.  has  increased  its  cap- 
ital stock  from  $50,000  to  $100,000. 

SOUTH  BEND,  IND.— The  Indiana  &  Michigan  EI.  Co.,  of  South 
Bend,  has  entered  into  a  contract  to  furnish  electricity  for  lamps  and 
motors  in  Walkerton  and  North  Liberty. 

ALTON,  IA. — Plans  hove  been  prepared  by  the  Mason  &  Mason  El. 
Lt.  &  Pwr.  Co.  for  improvements  and  extensions  to  its  power  plant  in 
the  spring.  The  proposed  work  includes  the  erection  of  a  new  building 
and  the   installation  of  a  new  60-hp  engine  and  generator. 

BLAIRSTOWN,  IA.— At  an  election  held  recently  the  proposition  to 
grant  the  Iowa  Ry.  &  Lt.  Co.  a  franchise  in  Blairstown  was1  carried. 

CONRAD,  IA.— The  Iowa  River  Lt.  &  Pwr.  Co.,  of  Eldora,  has  applied 
for  a  franchise  to  supply  electricity  in  Conrad.  A  special  election  will 
be   held   Feb.    15   to  submit  the   proposition  to   a  vote. 

DYSART,  IA. — At  an  election  held  recently  the  proposition  to  issue 
$10,000  in  bonds  for  the  installation  of  an  electric-light  plant  was  carried. 

GREENFIELD,  IA.— The  City  Council  has  engaged  J.  B.  Hill,  con- 
sulting engineer,  of  Iowa  City,  to  prepare  plans  for  changing  the 
municipal  electric-light  plant  from  direct-current  to  alternating-current 
system. 

LEON,  IA. — The  Leon  El.  Co.  is  now  placing  the  cement  base  for  the 
new  engine  which  it  will  soon  install.  The  company  supplies  electrical 
service  in  Decatur  as  well  as  Leon  and  will  soon  furnish  electricity  in 
Garden  Grove.  la  will  also  extend  its  transmission  lines  to  Humeston  as 
soon  as  possible  to  supply  electricity  for  lamps  and  motors  there,  and 
will  probably  extend  tt^  circuits  to  Wcldon  in  the  near  future.  J.  F. 
Smith  is  president  and  treasurer  and  G.  A.  Havens,  vice-president  and 
secretary. 

ROl  II',  I  A.— The  Rolfe  Lt.  &  Power  Co.  will  purchase  electricity 
to  operate  its  system  from  the  Northern  Iowa  Pwr.  Co.,  of  Humboldt. 
The  Rolfe  company  will  own  the  distribution  system  and  substation. 
Ward   Ferguson   is  secretary  and   treasurer. 

BLUE  MOUND,  KAN". — At  an  election  held  Jan.  20  the  proposition 
to  issue  $6,000  in  bonds  to  establish  a  municipal  electric-light  plant  was 
■  I.      E.    T.    Archer    &    Co.,    of    !  Mo.,    are    engineers    in 

charge. 

FORT  SCOTT.  KAN. — Estimates  are  being  prepared  by  F.  D.  Mar- 
->tt,  civil  engineer,  of  the  cost  of  the  installation  of  a 
municipal  electric-light  plant.  The  Council  recently  adopted  a  resolu- 
tion advocating  the  installation  of  a  municipal  plant.  G.  N.  Sanfora 
is  city  clerk. 

GOFF,  KAN. — The  City  Council  is  considering  three  propositions  for 
wn.  Special  attention  is  being  given  to  the  proposition 
submitted  by  the  municipal  plant  at  Seneca,  which  now  furnishes  elec- 
tricity in  the  towns  of  Axtcll  and  Oneida,  12  and  9  miles  distant.  The 
plant  furnishes  a  24-hour  service. 
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NESHO  FALLS,  KAN.— Petitions  are  being  circulated  asking  that 
an  election  be  held  to  vote  on  the  proposition  to  issue  bonds  for  the 
installation  of  an  electric-light  plant. 

WHITE  CLOUD,  KAN. — The  contract  for  construction  of  a  municipal 
electric-light  plant  in  White  Cloud  has  been  awarded  to  the  Alamo  En- 
gine &  Sup.  Co.,  of  Omaha,  Neb.,  at  $6,306.  E.  L.  Marker  is  city  clerk. 

CORYDON,  KY.— Bonds  have  been  sold  by  the  city  of  Corydon  to 
provide  funds  for  the  construction  of  an  electric  light  and  power  plant. 
Work  will  begin  on  the  proposed  plant  as  soon  as  the  weather  permits. 
DANVILLE,  KY.— The  Dix  River  Pwr.  Co.  contemplates  the  con- 
struction of  a  large  power  plant  on  the  Dix  River,  8  miles  from  Danville. 
The  proposed  plant  will  cost  about  $1,400,000  and  will  supply  electricity  in 
Lexington,  Nicbolasville,  Danville,  Lancaster,  Richmond  and  Harrods- 
burg,  with  a  possibility  of  a,  network  of  interurban  lines  south  of  the 
Kentucky   River. 

EARLINGTON,  KY.— A  turbo-generator  set  will  be  installed  to 
furnish  electricity  for  lamps  and  motors  for  the  St.  Bernard  Mining 
Co.     Frank   D.   Rash,   of   Earlington,  is  interested   in  the  company. 

FERGUSON,  KY.— The  Kentucky  Utilities  Co.  has  purchased  the  fran- 
chise sold  by  the  town  to  supply  electricity  here.  The  service  will  be 
supplied  by  the  United  Wtr.,  Lt.  &  Trac.  Co.,  of  Somerset,  a  subsidiary 
of  the  Kentucky  company,  from  the  plant  in  Somerset. 

FULTON,  KY.— The  Fulton  El.  Lt.  &  Pwr.  Co.  has  made-  application 
for  a  new  franchise  in  Fulton.  The  company  was  recently  taken  over  by 
St.    Louis    (Mo.)    capitalists. 

LOUISVILLE,  KY.— Bids  will  be  opened  about  March  1  by  Webster 
Gazlay,  of  Louisville,  engineer  in  charge  of  the  new  power  plant  to  be 
installed  by  the  Seelbach  Realty  Company,  which  owns  the  Seelbach 
Hotel  for  the  erection  and  equipment  of  power  station,  to  cost  approxi- 
mately $75,000.  The  building  will  be  95  ft.  by  100  ft.  and  four  stories 
high. 

PADUCAH,  KY.— The  Kentucky  Southwestern  Ry.,  Lt.  &  Pwr.  Co. 
contemplates  an  issue  of  $1,500,000  in  bonds,  the  proceeds  to  be  used 
for  the  construction  of  its  first  division  from  Paducah  southwest  to 
Murray,  a  distance  of  about  40  miles,  work  to  begin  in  the  spring.  The 
present  plans  include  a  system  of  electric  railways,  with  electric  light 
and  power  systems  in  southwestern  Kentucky,  aggregating  about  210 
miles.  H.  C.  Rhodes  is  president  and  F.  M.  Smith  general  manager, 
both  of  Paducah. 

MARKSVILLE,  LA.— Plans  are  being  considered  for  enlarging  the 
municipal  electric-light  plant  and  installing  a  water-works  system.  It  is 
proposed  to  issue  $30,000  in  bonds  to  pay  for  same. 

FORT  KENT,  MAINE.— The  Fort  Kent  El.  Co.  has  applied  to  the 
State  Legislature  asking  for  an  amendment  to  its  charter  giving  it  the 
privilege  to  generate  and  distribute  gas  and  electricity  in  Fort  Kent  and 
the  neighboring  plantations  of  Allagash,  St.  Francis,  St.  John,  Walla- 
grass  and  Eagle  Lake. 

MOUNT  VERNON,  MAINE.— A  bill  has  been  presented  to  the  State 
Legislature  providing  for  the  incorporation  of  the  Mount  Vernon  Wtr. 
&  El  Co.  The  charter  of  the  company  gives  it  the  privilege  of  taking 
water  from  any  source  in  the  towns  of  Mount  Vernon  and  Vienna  and 
of  erecting  pole  and  pipe  lines  in  these  towns.  The  capital  stock  is 
placed  at  $5,000  and  may  not  be  increased  to  more  than  $20,000.  The 
incorporators  are:  J.  W.  Allen,  Horace  E.  Carson,  B.  Frank  Allen, 
Harry   S.   Russ,  Thomas  W.   McQuaide  and  others. 

WOODLAND,  MAINE.— The  St.  Croix  Paper  Co.,  of  Woodland,  is 
building  a  large  dam  at  Grand  Falls  on  the  St.  Croix  River,  about  4  miles 
from  its  mills  in  Woodland.  The  dam  will  have  a  spillway  of  900  ft. 
and  is  for  the  purpose  of  water  storage  and  to  generate  electricity  for  its 
plant.  The  cost  of  the  dam,  including  flowage  damages,  will  be  about 
$1,000,000. 

IIAGERSTOWN,  MD.— Application  has  been  made  to  the  Maryland 
Public  Service  Commission  for  the  incorporation  of  the  Hagerstown  & 
Frederick  Ry.  Co.  The  company  is  to  be  capitalized  at  $3,000,000  and 
proposes  to  take  over  the  properties  of  the  Hagerstown  El.  Ry.  Co.,  the 
Frederick  El.  Ry.  Co.,  the  Frederick  Gas  &  El.  Co.  and  the  Frederick  & 
Hagerstown  Pwr.   Co. 

CAMBRIDGE,  MASS.— Steps  have  been  taken  by  the  North  Cam- 
bridge Business  Men's  Association  for  the  installation  of  an  ornamental 
street-lighting  system  on  the  North  Cambridge  section  of  Massachusetts 
Avenue.  A  sub-committee,  consisting  of  C.  F.  C.  Henderson,  J.  Gu.ney 
and  C.  Burnside  Seagreave,  has  been  appointed  to  secure  estimates  of 
costs  of  installing  the  system. 

FALL  RIVER,  MASS.— Extensive  improvements  are  under  way  in- 
volving an  expenditure  of  about  $300,000  by  the  Fall  River  El.  Lt.  Co. 
Of  this  amount  $225,000  will  be  expended  to  enlarge  the  main  generating 
station.  The  building  is  to  be  enlarged,  a  4000-kw  turbo-generator  in- 
stalled and  four  new  boilers  added;  a  new  switchboard  is  to  be  mstalled 
and  other  improvements  are  to  be  made  to  the  Hartwell  Street  substa- 
tion at  a  cost  of  $25,000.  About  $50,000  will  be  expended  in  new 
overhead  and  underground  work  and  installing  new  meters.  Philip  Ca- 
bot, of  Boston,  is  vice-president. 

ANN  ARBOR,  MICH. — The  Eastern  Michigan  Edison  Co.  has  applied 
to  the  State  Railroad  Commission  for  permission  to  issue  $60,000 -in 
bonds,  the  proceeds  to  be  used  for  improvements. 

BAY  CITY.  .MICH.— Burns  &  McDonnell,  of  Kansas  City,  Mo.,  con- 
sulting   engineers,    who    have    been    negotiating    with    the    city    for     the 


reconstruction  of  the  municipal  electric-light  plant,  have  submitted  their 
bid.  The  cost  of  the  work  is  estimated  at  $36,750  and  includes  the  in- 
stallation of  one  750-kw,  2200-volt,  three-phase,  60-cycle  generator,  com- 
plete  with  condenser,  pumps,  etc.,  foundations,  air  ducts,  etc.,  condenser 
connections,  switchboard,  two  400-hp  boilers,  removing  old  boiler  and 
resetting  one,  steam  piping,  heater,  moving  and  resetting  feed  pipe,  re- 
winding Warren  machine,  chimney  and  connections,  engineering  work 
and  supervision. 

DETROIT,  MICH. — At  the  last  session  of  the  Common  Council  an 
appropriation  was  asked  for  placing  underground  all  wires  owned  by  the 
city  on  Jefferson   Avenue   from   Gladwin  Park  to  the  city  limits. 

FRANKFORT,  MICH. — Bids  will  be  received  by  the  Benzie  County 
Pwr.  Co.,  of  Frankfort,  about  Feb.  15  for  the  construction  of  a  1000- 
bp  hydroelectric  power  plant.  S.  B.  Wiggins,  Engineering  Building.  Ann 
Arbor,  is  engineer  in  charge. 

MANISTEE,  MICH.— The  Manistee  Pwr.  Co.  has  applied  to  the 
State  Railroad  Commission  for  authority  to  purchase  the  electric  plant 
of  the  Manistee  Lt.  &  Trac.  Co.  in  Manistee. 

SAGINAW,  MICH.— The  Saginaw  Wood  Products  Co.  is  erecting  a 
power  plant.  The  building  is  of  fireproof  construction,  100  ft.  by  50  ft., 
one    story    high. 

THREE  RIVERS,  MICH.— The  Middle  West  Utilities  Co.,  of  Chi- 
cago, 111.,  has  acquired  the  property  of  the  Constantine  Hydraulic  Co., 
of  Three  Rivers,  and  that  of  the  Milling  &  Pwr.  Co.,  of  Cassopolis, 
owned  by  the  Constantine  Hydraulic  Co.  A  large  steam  auxiliary 
steam-power  plant  will  be  erected  along  the  lines  the  Utilities  company 
has  acquired  in  Michigan,  probably  at  Three  Rivers.  H.  C.  Sterling  is 
manager   of  the  Three   Rivers  plant. 

ARGYLE,  MINN.— The  installation  of  an  ornamental  street-lighting 
system  in  Argyle  is  under  consideration.  Local  business  men  are  in- 
terested. 

MANKATO,  MINN.— The  Mississippi  Valley  El.  Co.,  of  Iowa  City, 
la.,  is  reported  to  have  purchased  the  street-railway  system  of  the  Man- 
kato  El.  Trac.  Co. 

NEW  ULM,   MINN. — Plans  and   estimates  are  being  prepared   by   the    • 
Oscar  Claussen  Engineering  Co.,   of   St.   Paul,   for  the   installation   of  ad- 
ditional  units  in   the   municipal   electric-light   plant. 

VESTA,  MINN. — The  Vesta  Hardware  Co.  has  applied  for  %  franchise 
to   supply   electricity  here. 

KANSAS  CITY,  MO.— The  Kansas  City  Terminal  Co.  has  appropriated 
$617,000  for  the  construction  of  a  heating  and  lighting  plant  to  be  erected 
at  Southwest  Boulevard  and  the  belt  line  tracks.  The  plant  will  furnish 
light  and  heat  for  the  new  union  station.  Bids  for  the  work  have  al- 
ready been  asked  and  work  will  probably  begin  within  60  days. 

RICH  HILL,  MO. — The  contract  for  construction  of  the  proposed 
municipal  electric-light  plant  has  been  awarded  to  E.  J.  Merkle,  of 
Kansas  City,  at  $13,600.  The  contract  provides  for  a  Skinner  engine, 
Fort  Wayne  electric  equipment  and  Wesco  (St.  Louis)  pole-line  equip- 
ment. 

SPRINGFIELD,  MO.— Proposals  will  be  received  at  the  office  of  the 
supervising  architect,  Treasury  Department,  Washington,  D.  C,  until 
March  13  for  extension,  remodeling,  etc.,  including  plumbing,  gas  piping, 
heating  apparatus,  electric  conduits  and  wiring,  interior  lighting  fixtures 
and  approaches,  of  United  States  post  office  and  court  house  at  Spring- 
field Mo.  Drawings  and  specifications  may  be  obtained  at  the  above 
office  or  from  the  custodian  of  building,  Springfield,  Mo.  Oscar  Wend- 
eroth  is  supervising  architect. 

ST.  LOUIS,  MO.— Arrangements  are  being  made  by  Mayor  Jost  for 
utilizing  electricity  generated  at  the  electric  plant  at  the  city  hospital 
for  maintaining  street  lamps  for  a  considerable  district  around  Hospital 
Hill  on  Gilliam  Road  and  over  the  McGee  Street  viaduct.  At  present  the 
plant  can  supply  current  for  60  arc  lamps.  The  plant  may  be  enlarged 
later. 

ST.  LOUIS,  MO.— The  United  States  Public  Service  Co.,  recently 
incorporated  under  the  laws  of  the  State  of  Delaware,  with  a  capital 
stock  of  $10,000,000,  will  establish  headquarters  in  St.  Louis.  The 
company,  it  is  announced,  will  take  over  the  electric-light  plants  in 
Paris  and  Danville,  Ky.;  the  gas  plant  in  Paris;  the  gas  plant  in 
Oberlin,  Ohio;  electric  plant  in  Monmouth,  111.;  the  electric  plant  at 
Mitchell,  S.  D.;  the  electric  plant  at  Fort  Scott,  Kan.,  and  the  electric- 
light  plant   in   Ravenna,    Ohio. 

JUDITH  GAP,  MONT.— It  is  expected  that  this  city  will  have  elec- 
trical service  by  spring.  Energy  will  be  secured  from  the  Great  Falls 
Pwr.  Co.  and  will  be  taken  from  the  Great  Falls-Lewiston  transmission 
line  at  Moccasin  and  extend  down  through  Hobson,  Buffalo  and  Judith 
Gap,   thence   south   to    Harlowton. 

KALISPELL,  MONT.— The  government  has  contracted  with  the 
Great  Falls  Pwr.  Co.  of  Great  Falls,  for  2500  hp  to  be  used  in  connec- 
tion with  the  Sun  River  irrigation  project. 

BEAVER  CITY,  NEB.— A  special  election  will  be  held  Feb.  11  to 
submit  to  the  voters  the  proposition  to  issue  bonds  for  the  installation 
of  a   municipal   electric-light   plant. 

NORTH  PLATTE,  NEB. — Proposals  will  be  received  at  the  office  of  the 
supervising  architect,  Treasury  Department,  Washington,  D.  C.  until 
Feb.  27  for  the  installation  of  an  electric  passenger  elevator  in  the 
United  States  post  office  and  court  house  at  North  Platte,  in  accordance 
with  drawings  and  specifications,  copies  of  which  may  be  obtained  at  the 
above  office.     Oscar  Wenderoth  is  supervising  architect. 
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OMAHA,  NEB. — Improvements  and  extensions  are  contemplated  by  the 
Omaha  El.  Lt.  &  Pwr.  Co.  during  1913,  which  will  involve,  an  ex- 
penditure of  approximately  $375,000.  The  present  plans  provide  for  the 
installation  of  an  8300-hp  turbine  engine  and  generator,  a  new  condenser 
and  two  boilers  of  500  hp  each,  extensions  of  overhead  and  underground 
•wires,  meters  and  a  new  intake  from  the  river  to  furnish  water  for  the 
power  plant.      F.   A.   Nash  is  president  of  the  company. 

FREEHOLD,  N.  J.— The  Monmouth  Ltg.  Co.  will  erect  about  10  miles 
of  transmission  lines.  William  J.  Lansley,  Telephone  Building,  Perth 
Amboy,  is  engineer  in  charge  of  the  work.  Peter  Vredenburgh  is  presi- 
dent of  the  company. 

COHOES,  N.  Y.— The  Cohoes  Co.  has  received  from  the  State  Land 
Board  the  deed  for  about  an  acre  of  land  in  the  Mohawk  River,  about 
<00  ft.  from  the  foot  of  Cohoes  Falls.  It  is  stated  that  the  company  is 
preparing  plans  for  the  construction  of  a  large  plant  capable  of  gen- 
erating 25,000  hp,  to  cost  about  $1,500,000.  W.  P.  Parsons  is  superin- 
tendent of  the  company. 

EDWARDS,  N.  Y.— The  Watertown  Lt.  &  Pwr.  Co.,  of  Watertown,  has 
closed  negotiations  with  Woodcock  Brothers,  of  Edwards,  whereby  it  will 
take  over  the  Cotton  Rapids  water-power  a,t  South  Edwards  and  those 
adjacent  to  it,  known  as  the  Ball  Starch  factory  and  the  South  Edwards 
sawmill  powers,  on  the  Oswegatchie  River.  They  will  furnish  a  com- 
bined head  of  100  ft.  capable  of  developing  4000  hp.  The  company  ex- 
pects to  begin  the  development  of  its  water-power  in  the  spring.  C.  C. 
Burns,   of  Watertown,   is  president  of  the  Watertown  Lt.   &  Pwr.   Co. 

HEMPSTEAD,  N.  Y.— A  petition  has  been  presented  to  the  Hempstead 
Town  Board  by  the  taxpayers  of  the  villages  of  Seaford,  Wantagh,  Bell- 
more,  Smithville,  South  and  North  Merrick,  asking  the  board  to  estab- 
lish a  lighting  district  in  that  section. 

MALONE,  N.  Y. — The  Malone  Paper  Co.  has  purchased  the  property 
of  the  Malone  Lt.  &  Pwr.  Co.,  including  dam,  plant  and  franchise,  for 
$200,000. 

MECIIANICSVILLE,  N.  Y.— The  Village  Trustees  have  awarded  the 
•contract  for  street-lighting  and  operation  of  fire-alarm  system  to  the 
Halfmoon  Lt.,  Ht.  &  Pwr.  Co.  for  a  period  of  five  years.  The  company 
has  agreed  to  install  a  standard  Gamewell  air  compressor  fire-alarm  sys- 
tem  immediately  a,t  its   own  expense. 

NEW  YORK,  N.  Y.— Bids  will  be  received  by  Joseph  Johnson,  fire  com- 
missioner, until  Feb.  10  for  furnishing  material  and  installing  an  incan- 
descent electric-lighting  system  in  the  quarters  of  engine  company  No.  31, 
corner  of  Lafayette  Street  and  White  Street.  Blank  forms  and  further 
information  may  be  obtained  and  plans  and  drawings  may  be  seen  a,t  the 
office  of  the  Fire  Department,  157  and  159  East  Sixty-seventh  Street,  bor- 
ough of  Manhattan. 

ORWELL,  N.  Y.— The  Salmon  River  Pwr.  Co.,  a  subsidiary  of  the 
Niagara,  Lockport  &  Ontario  Pwr.  Co.,  has  received  authority  from  the 
Public  Service  Commission,  Second  District,  to  issue  $882,000  in  bonds, 
to  be  sold  at  not  less  than  85,  the  proceeds  to  be  used  for  the  con- 
struction of  three  dikes,  hydraulic  and  electrical  equipment,  transmis- 
sion line,   raising  dam  and  other  work  in  connection   with  its  property. 

SCHODACK,  N.  Y  —  The  Public  Service  Commission,  Second  Dis- 
trict, has  authorized  the  Schodack  Lt.  &  Pwr.  Corpn,  to  commence  con- 
struction  and  exercise  a   franchise  in   the  town   of   Schodack. 

WHITE  PLAINS,  N.  Y.— The  Board  of  Village  Trustees  has  voted 
to  authorize  the  employment  of  an  electrical  engineer  to  make  a  survey 
of  the  village  and  report  on  the  feasibility  of  installing  a  municipal 
electric-light  plant,  to  supply  electricity  for  street  lighting  and  for  com- 
mercial purposes. 

BURLINGTON,  N.  C. — A  proposition  has  been  submitted  to  the  Board 
of  Aldermen  offering  to  purchase  the  municipal  electric-light  plant.  The 
corporation  proposes  to  take  over  the  plant  and  pay  the  city  the  amount 
it  cost  to  build  it,  the  city  in  return  to  give  the  company  a  franchise 
to  operate  an  electric  light  and  power  plant  here  and  also  a  contract  to 
light  the  streets  of  the  city.  The  corporation  proposes  to  take  over  elec- 
tric plants  in  Burlington,  Graham  and  Elon  College  and  extend  the  ser- 
vice to  Haw  River,  Swepsonville  and  possibly  Mebane.  It  is  proposed  to 
supply  the  service  from  one  central  power  plant. 

GREENSBORO,  N.  C— A  petition  has  been  presented  to  the  City 
Commissioners  for  the  installation  of  ornamental  street  lamps  on  Elm 
Street,  from  Lee  Street  to  Church  Street.  It  is  proposed  to  use  orna- 
mental standards  carrying  five-lamp  clusters. 

NEWHERN,  N.  C. — The  contract  for  the  construction  of  a  new  power 
station  for  the  city  water  and  light  plant  has  been  awarded  to  H.  S. 
Hancock,  of  Newbern. 

ROCKY  MOUNT,  N.  C— The  question  of  calling  an  election  to  sub- 
mit the  proposition  to  issue  $12,000  in  bonds  to  provide  funds  for  the 
installation  of  an  additional  engine  in  the  municipal  electric-light  plant 
is  under  consideration. 

SALISBURY,  N.  C— The  North  Carolina  Pub.  Ser.  Co.,  of  Salisbury, 
has  submitted  a  proposition  to  the  City  Council  for  the  installation  of 
a  new  street-lighting  system.  Under  the  present  contract,  which  has  yet 
three  years  to  run,  the  city  pays  $75  per  arc  lamp  per  year;  the  company 
offers  to  cancel  the  present  contract  and  furnish  112  lamps  at  $65  each 
per  yea/  under  a  new  contract.  Bird  S.  Coler,  43  Cedar  Street,  of  New 
York,  N.  Y.,  is  president. 

SILER  CITY,  N.  C— The  Siler  City  Lt.  &  Tel.  Co.  has  been  granted 
a    franchise    to    install    and    operate    an    electric-light    plant    in    Siler    City. 


The  company  would  like  to  communicate  with  manufacturers  and  dealers 
in  electrical  equipment  and  will  be  in  the  market  for  one  50-kw,  three- 
phase,  60-cycle,  2300-volt  generator,  with  switchboard,  transformers, 
meters,  etc.;  also  10  miles  No.  6  copper-covered  wire,  6  miles  No.  9 
copper-covered  wire,  8  miles  of  No.  6  bare  copper  wire  and  pole-line 
equipment.  The  plant  will  be  located  4  miles  from  town.  Both  water 
and  steam  power  will  be  used.  The  company  is  capitalized  at  $17,500 
and  the  stockholders  are:  J.  Wade  Siler,  C.  N.  Bray,  W.  D.  Siler  and 
J.  F.  Milliken,  all  of  Siler  City. 

MILNOR,  N.  D. — The  installation  of  an  electric-lighting  system  in 
Milnor  is  under  consideration.  Ole  Hansen  is  at  the  head  of  the  project. 
CIRCLEVILLE,  OHIO.— The  Circleville  Lt.  &  Pwr.  Co.  has  received 
permission  from  the  Public  Service  Commission  to  issue  $70,000  in  bonds. 
The  proceeds  of  the  new  issue  are  to  be  used  to  retire  $20,000  in  bonds 
and  $10,000  in  preferred  stock  outstanding,  to  reimburse  the  stockholders 
for  $29,000  for  expenditures  ma.de  out  of  the  income  of  the  plant,  and 
for  improvements  to   property. 

CLEVELAND,  OHIO.— Sealed  proposals  will  be  received  at  the  office 
of  W.  H.  Kirby,  secretary  to  the  director  of  public  service,  104  City 
Hall,  Cleveland,  until  Feb.  11,  for  furnishing  and  installing  ten  stokers 
complete  for  the  municipal  electric-light  plant.  Plans  and  specifications 
may  be  obtained  at  the  office  of  the  engineer  of  construction,  room  319, 
City  Hall.     W.  J.  Springborn  is  director  of  public  service. 

COSHOCTON,  OHIO.— The  Coshocton  Lt.  &  Htg.  Co.  contemplates  the 
construction  of  an  addition  to  its  plant,  to  cost  about  $60,000. 

IIINTON,  OKLA. — The  city  has  sold  the  bonds  recently  authorized 
for  the  installation  of  an  electric-light  plant.  Nothing  as  yet  his  been 
done  toward  letting  contracts.  W.  L.  Benham,  of  Oklahoma  City,  Okla., 
is  engineer  in  charge  of  the  work.     C.  W.   Morrison  is  city  clerk. 

PURCELL,  OKLA.— The  Purcell  Bank  &  Trust  Co.  is  reported  to  have 
purchased  the  local  electric-light  plant,  water-works  system  and  ice  fac- 
tory for  the  city,  for  $40,000.  It  is  understood  that  improvements  will 
be   made   to   the  plants  and   new   equipment   installed. 

STONEWALL,  OKLA.— The  contract  for  the  installation  of  the  pro- 
posed municipal  electric-light  plant  has  been  awarded  to  Don  A.  Tolbert. 
The  work  includes  the  erection  of  a  power  house  and  installation  of  a 
50-hp  turbine  connected  to  generator,  switchboard,  etc.;  also  the  erec- 
tion of  2  miles  of  transmission  line  to  the  city,  with  distributing  sys- 
tem in  city,  street  lamps,  etc.,  to  cost  about  $12,000.  Plans  were  pre- 
pared by  J.   T.  George. 

WANETTE,  OKLA.— The  question  of  calling  an  election  to  vote  on  the 
proposition  to  issue  bonds  for  the  construction  of  a  municipal  electric- 
light  plant   here  is  under  consideration. 

BAKER,  ORE. — The  proposition  to  issue  $160,000  in  bonds  for  the 
installation  of  a  municipal  electric-light  plant  will  be  submitted  to  the 
voters. 

CONDON,  ORE. — George  Jacobs,  of  Condon,  contemplates  the  con- 
struction of  an  electric  plant  on  John  Day  River.  Electricity  generated 
at   the   plant  will  be  transmitted   to  numerous  towns  in  this  section. 

CORVALLIS,  ORE.— The  Corvallis  Commercial  Club  recommends 
that  the  city  use  its  right  to  purchase  the  electric-light  plant  and  dis- 
tributing system  of  the  Oregon  Pwr.  Co.  here,  to  be  owned  and  operated 
by   the    municipality. 

EUGENE,  ORE.— The  F.  P.  Minney  Co.,  of  Oakland,  Cal.,  holder 
of  an  electric  railway  franchise  in  Eugene,  which  proposes  to  construct 
interurban  railways  through  the  Rogue  River  Valley,  has  closed  a  deal 
for  the  purchase  of  the  F.  V.  Waite  tract,  about  lj/j  miles  from  Ash- 
land,  for  $400,000. 

HOOD  RIVER,  ORE.— The  citizens  of  Hood  River  will  build  an 
electric  street-car  line  from  the  lower  section  of  the  city  to  Ball  Park; 
$10,000  worth  of  stock  will  be  subscribed  for. 

HOOD     RIVER,     ORE. — Injunction     proceedings     instigated     by     the 
1'wr.    &    Lt.    Co.    have    been    withdrawn    and    the    contract    of    the 
city  with  the  Hydro-Electric  Co.  will  now  be  entered  into. 

PORTLAND,  ORE— The  Portland,  Eugene  &  Eastern  El.  Ry.  Co. 
has  placed  orders  for  127-lb.  girder  rails.  Transformer  stations  will  be 
erected  at  Springfield  and  Corvallis.  New  shops  will  be  built  in  East 
Portland. 

PORTLAND,  (  IKK.— Three  important  links  in  a  chain  of  railways 
that   will   evenn  ■    with   the   principal   cities   on    Pugct 

Sound  will  be  built  by  the  Washington  El.  Ry.  Co.  this  year,  at  a  cost 
of  about  $2,000,000.  A.  Welch,  general  manager  of  the  company,  states 
that  plans  have  been  completed  for  construction  work,  which,  in  addi- 
tion to  construction  of  railway,  includes  a  12,000-hp  hydraulic  develop- 
ment on  Kalaroa  River.  The  ultimate  cost  of  the  line  from  Portland 
to  Tacoma,   Wash.,   is   estimated   at  about  $10,000,000. 

ST.  JOHN'S,  ORE.— Bids  will  be  received  by  F.  A.  Rice,  city  recorder, 
until  Feb.  25  for  lighting  the  streets  of  the  city  for  a  period  of  five  years. 
Plans  and  specifications  are  on  file  at  the  office  of  the  city  recorder. 

Till.  DALLES,  ORE.— The  Hydro-Electric  Co.,  of  Hood  River,  has 
received  authority  from  the  County  Commissioners  to  erect  transmission 
lines  over  certain  highways  in  Wasco  County.  The  City  Council  has 
also  granted  the  company  a  franchise  over  certain  streets  in  the  city. 
Work  on  the  proposed  extension  will  begin  about  March  1. 

WESTON",  ORE.— The  Weston  Mountain  Tel.  Co.  will  erect  a  tele- 
phone line  from  Weston  up  the  mountain. 
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PANAMA. — The  opening  of  bids  called  for  by  the  Isthmian  Canal 
Commission  circular  (No.  752),  dated  Dec.  19,  to  be  opened  Jan.  30,  for 
furnishing  material  and  equipment  for  the  Cristobal-Balboa  transmission 
line,  including  steel  track-span  bridges,  copper  wire,  insulators,  ground 
plates  and  equipment  for  substations,  has  been  postponed  to  Feb.  15,  1913. 
Major  F.   C.   Boggs  is  general  purchasing  officer. 

Ai.TO'ONA,  PA.— The  Penn  Central  Lt.  &  Pwr.  Co.,  it  is  announced, 
will    make   important   improvements   and   extensions   to   its   system. 

COLUMBIA,  PA.— The  Janson  Iron  &  Steel  Co.  is  planning  to  in- 
stall an  electric  plant  in  the  near  future  for  the  purpose  of  furnishing 
electricity  for  lighting  its  mill  arid  yard. 

JOHNSTOWN,  PA.— Preparations  are  being  made  by  the  Citizens'  Lt.. 
Ht.  &  Pwr.  Co.  of  Johnstown,  to  take  over  the  electric  companies  oper- 
ating in  the  eleven  surrounding  boroughs  and  townships,  and  direct 
their  operation  from  the  Johnstown  office.  The  companies  to  be  taken 
over  are  the  Brownstown  El.  Co.,  the  Conemaugh  Township  Lt.,  Ht.  & 
Pwr.  Co.,  the  Daisytown  El.  Co.,  the  Johnstown  Wtr.  &  Gas  Co.,  the 
Lower  Yoder  Township  Lt.,  Ht.  &  Pwr.  C»„  the  Upper  Yoder  Township 
Lt.,  Ht.  &  Pwr.  Co.,  the  Middle  Taylor  Township  Lt.,  Ht.  &  Pwr.  Co., 
the  Stonycreek  Township  Lt.,  Ht.  &  Pwr.  Co.,  the  Richland  Lt.,  Ht.  & 
Pwr.  Co.,  the  Rosedale  EI.  Co.,  and  the  West  Taylor  Lt.,  Ht.  &  Pwr.  Co. 
P.  H.  Morrissey,  general  manager  of  the  Citizens'  company,  is  president 
of  each  of  the  above  companies.  H.  D.  Walbridge  is  president  of  the 
Citizens'   company. 

MEYERSDALE,  PA.— E.  H.  Wise,  of  Charleston,  W.  Va.,  repre- 
senting a  syndicate  operating  light  and  power  plants  in  Ohio,  West 
Virginia  and  Pennsylvania,  is  negotiating  for  the  property  of  the 
Meyersdale  El.  Lt.,  Ht.  &  Pwr.  Co.,  as  well  as  other  properties  in 
Somerset  County.  If  the  deal  goes  through,  it  will  also  include  the 
Pennsylvania  &  Maryland  St.  Ry.  Co.,  at  present  operating  an  electric 
railway  between  Garrett  and  Salisbury,  a  distance  of  about   13   miles. 

NEW  KENSINGTON,  PA.— The  Allegheny  Valley  Lt.  Co.  has  sub- 
mitted a  proposition  to  the  Town  Council  offering  to  install  160  tungsten 
street  lamps,  30  lamps  of  200  cp  and  130  of  80  cp,  in  place  of  the  76 
lamps  now  in  use  at  no  increase  in  cost  of  maintenance  by  the  city,  pro* 
vided  the  contract   of   the  company   is  extended. 

PHILADELPHIA,  PA.— The  directors  of  the  Philadelphia  El.  Co.  have 
authorized  the  installation  of  a  30,000-kw  generator  at  its  main  generating 
plant  at  Christian  Street  wharf  and  of  a  7500-kw  generator  at  its  Tacony 
plant,  involving  a,  total  expenditure  of  about  $1,000,000. 

READING,  PA.— The  City  Council  has  adopted  a  resolution  to  ap- 
point a  committee  of  three  councilmen  to  make  investigations  into  the 
cost   of  installing  and   maintaining  a   municipal    electric-light  plant. 

SHARON,  PA.— We  are  advised  that  Sydney  B.  Martin,  616  Penn 
Building,  Pittsburgh,  Pa.,  has  been  engaged  as  consulting  engineer  for 
the    proposed    electric-light    plant    in    Sharon. 

NEWPORT,  R.  I.— Sealed  proposals  will  be  received  at  the  Bureau  of 
Yards  and  Docks,  Navy  Department,  Washington,  D.  C,  until  Feb.  21 
(extension  of  date  from  Feb.  8)  for  furnishing  and  installing  a  direct- 
current  switchboard  and  station  wiring  at  the  naval  torpedo  station,  New- 
port, R.  I.,  to  cost  approximately  $11,500.  Plans  and  specifications  may 
be  obtained  on  application  to  the  bureau  or  to  the  commandant  of  the 
naval  station,  Narragansett  Bay,  Newport,  R.  I.  H.  R.  Stanford  is 
chief   of   bureau. 

FORK  SHOALS,  S.  C— The  Katrina  Mfg.  Co.  writes  that  its  power 
development  referred  to  in  the  issue  of  Jan.  4  has  been  under  construc- 
tion since  May,  1912,  and  will  be  completed  within  the  next  few  months. 
Contracts  have  been  placed  for  all  machinery  and  most  of  it  has  been 
installed. 

GAFFNEY,  S.  C— The  Piedmont  Tel.  &  Teleg.  Co.  has  petitioned  for 
an  amendment  to  its  franchise  permitting  it  to  install  a  common-battery 
system  and  make  other  changes  to  its  plant,  involving  an  expenditure 
of  about  $10,000. 

DRESDEN,  TENN.— A  bill  has  been  introduced  to  the  State  Legislature 
to  enable  the  town  of  Dresden  to  issue  $12,000  in  bonds,  to  provide 
funds  for  the   installation   of  a  municipal   electric-light   plant. 

ELIZABETHTON,  TENN.— Bonds  to  the  amount  of  $400,000  have 
been  sold  by  the  Watauga  Pwr.  Co.,  owners  of  the  new  hydroelectric 
power  plant  on  the  Watauga  River,  near  Elizabethton,  of  which  $300.- 
000  represents  the  cost  of  the  plant.  The  remainder  will  be  held  in  re- 
serve for  construction  of  an  auxiliary  plant  and  other  contemplated  im- 
provements. The  company  now  supplies  Bristol  and  Elizabethton  with  en- 
ergy and  has  leased  additional  power  from  the  Tennessee  Eastern  El.  Co., 
of  Johnson  City,  which  will  be  transmitted  to  Johnson  City,  Jonesboro  and 
Greenevllle,  Tenn.,  over  transmission  lines  now  being  erected. 

KNOXVILLE,  TENN.— Arrangements  are  being  made  for  the  instal- 
lation of  an  ornamental  street-lighting  system  in  the  business  district. 
The  standards  are  to  be  erected  by  the  Merchants'  Pwr.  Co.,  which  will 
also  supply  electricity  to  maintain  same  under  a  contract  with  the  city. 

DALLAS,  TEX. — The  city  commission  has  authorized  Commissioner 
Austin  to  advertise  for  bids  for  cable  necessary  for  the  new  lighting 
system  to  be  erected  on  Broadway  between  Fourteenth  and  Twenty-ninth 
Streets.  The  cost  of  the  cable  is  estimated  at  $4,000.  It  is  proposed  to 
erect  ornamental  lamp  standards  carrying  five-lamp  clusters,  maintained 
by  underground  wires.     W.   D.   Masterton  is  superintendent  of  electricity. 

DALLAS,  TEX. — Mayor  Holland  has  authorized  the  contract  and  bond 
signed  between  the  city  and  the  Dallas  El.  Lt.  &  Pwr.  Co.  for  the  instal- 


lation and  maintenance  of  the  special  illumination  system  for  Main  and 
Commerce  Streets,  from  Houston  to  Central,  for  a  period  of  five  years. 
The  contract  is  approximately  $50,000  for  the  installation  and  maintenance 
for  one  year.  The  plans  provide  for  the  erection  of  321  iron  poles  about 
18  ft.  in  height.  After  the  first  year  the  city  is  to  take  over  the  system 
and  will  pay  $45  per  lamp  per  year.  The  contract  for  poles  has  been 
awarded  to  the  Mosher  Mfg.  Co. 

EASTLAND,  TEX.— The  Eastland  Lt.  &  Pwr.  Co.  will  rebuild  its 
plant  recently  destroyed  by  fire.  The  equipment  will  include  one  60-kw, 
60-cycIe  alternating-current  Warren  generator,  either  oil  or  gas  engine 
to  be  installed;  five  transformers,  three  50-lamp  and  two  100-lamp.  The 
distributing  system  consists  of  about  5  miles  of  service  wire,  75  meters 
and   800   incandescent  lamps.      A.   A.    Abney   is  manager. 

FORT  WORTH,  TEX.— The  Northern  Texas  Trac.  Co.  is  planning 
to  double-track  its  line  between  Fort  Worth  and  Handley,  at  a  cost  of 
about  $200,000.  The  company  also  expects  to  extend  the  double-track 
from  Boundary,  Oak  Cliff,  to  Westmoreland,  a  distance  of  2  miles.  Work 
will  begin  within  30  days. 

GALVESTON,  TEX.— Proposals  will  be  received  by  John  D.  Kelley, 
city  secretary,  until  Feb.  20  for  furnishing,,  f.o.b.  Galveston,  13,000  ft.  of 
steel-armored  lead  cable,  guaranteed  for  10,000-volt  service.  Bids  on 
both  varnished-cambric  insulation  and  rubber  insulation  will  be  received- 
Detail  information  may  be  obtained  from  W.  D.  Masterton,  city  superin- 
tendent of  electricity. 

GALVESTON,  TEX.— Plans  are  on  foot  in  which  the  city  and  county 
will  co-operate  for  the  installation  of  an  ornamental  lighting  system.  It 
is  proposed  to  erect  ornamental  lamps  along  the  boulevard  which  skirts 
the  sea  wall  for  about  4  miles.  The  present  plans  provide  for  the  erec- 
tion of  ornamental  standards,  maintained  by  underground  cables,  like 
those  in  use  on  the  north  side  of  the  boulevard.  The  cost  of  the  pro- 
posed system  is  estimated  at  about  $20,000.  The  proposition  as  it  now 
stands  is  for  the  county  to  install  the  lighting  system  and  the  city  to 
maintain  it.  Details  are  being  worked  out  by  County  Commissioner 
Fred  C.  Pabst,  chairman  of  the  finance  and  boulevard  committee;  City 
Commissioner  V.  E.  Austin,  commissioner  of  streets  and  public  properties; 
Judge  G.  E.  Mann,  Mayor  Lewis  Fisher  and  W.  D.  Masterson,  city  super- 
intendent  of   electricity. 

VICTORIA,  TEX.— The  Victoria  Mfg.  Co.  is  planning  to  enlarge  its 
electric  plant.  A  new  boiler  room  and  compartment  to  provide  space 
for  new  machinery  will  be  erected. 

HONEYVILLE  (R.  F.  D.  BRIGHAM  CITY),  UTAH.— The  installa- 
tion of  a  municipal  electric-light  plant  in  Honeyville  has  been  postponed 
indefinitely.  A.  E.  Hyde,  Jr.,  of  Salt  Lake  City,  is  engineer  in  charge. 
John   G.    Wheally  is   town   clerk. 

RUTLAND,  VT.— The  Rutland  Ry.,  Lt.  &  Pwr.  Co.  is  erecting  an  elec- 
tric transmission  line  from  Granville  to  West  Pawlet,  where  it  expects  to 
furnish  electrical  service  about  April  1.  The  company  will  also  erect 
a  line  between  Granville  and  Wells;  later  this  line  will  be  extended  to 
furnish  electrical  service  to  the  cottages  on  the  shores  of  Lake  St.  Cath- 
erine. 

CHRISTIANSBURG,  VA.— The  Appalachian  Pwr.  Co.,  of  Bluefield, 
W.  Va.,  has  purchased  the  property  of  the  Christiansburg  Pwr.  Co.,  for 
$30,000.  The  new  owners  have  also  entered  into  a  contract  with  the  town 
for  furnishing  power  to  the  town  and  for  street  lighting. 

MONTEREY,  VA.— The  Highland  Garage  &  Lt.  Co.  will  erect  a  new 
power  plant,  plans  for  which  have  been  prepared  by  Paul  Slavin.  The 
equipment  will  include  a  boiler,  an  engine  and  a  generator.  John  Low- 
mann  is  engineer. 

BREMERTON,  WASH.^-The  Puget  Sound  Bridge  &  Dredging  Co., 
Central  Bridge,  Seattle,  has  been  awarded  the  contract  for  laying  cable 
across  Hoods  Canal  to  supply  electricity  for  lamps  and  motors  in 
Bremerton  from  the  plant  of  the  Elwha  Pwr.  Co.  The  cost  of  the  work 
is  estimated  at  $5,000. 

CENTRALIA,  WASH.— H.  C.  Coffman,  representing  the  Washington- 
Oregon  Corpn.,  of  Vancouver,  has  petitioned  the  County  Commissioners 
for  permission  to  construct  a  power  line  to  Dryad  and  Doty.  The 
company  has  a  line  in  operation  as  far  as  Meskill. 

CHEWELAH,  WASH.— The  Stevens  County  Lt.  &  Pwr.  Co.,  of 
Meyers  Falls,  has  secured  the  contract  to  furnish  electricity  to  the 
United  Copper  &  Aurora  Mining  Co.,  of  Chewelah  for  a  period  of  ten 
years.  The  contract  provides  for  a  maximum  of  1000  hp  daily  at  $40 
per  hp   per  year. 

ELLENSBURG,  WASH.— Improvements  are  to  be  made  to  the  munici- 
pal electric-light  plant,  including  the  installation  of  a  200-kw  generator 
and  switchboard. 

KELSO,     WASH.— The     Washington-Oregon     Corpn.     will    soon     begin 

ii    improvements   to    its   local   system,    involving   an   expenditure   of 

about   $10,000.      The   new   work,  it   is  stated,  has   no  connection   with  the 

roust  i  net  ion     of     the     Kelso-Castle     Rock     transmission     line     heretofore 

announced. 

MOUNT  VERNON,  WASH.— The  Home  Wtr.  &  Pwr.  Co.  contem- 
plates the  installation  of  a  new  electrically  driven  pump  to  replace  the 
old  steam  pumping  plant  here.     A  new  power  house  is  being  erected. 

NEPPEL,  WASH.— The  Grant  Realty  Co.,  of  Neppel,  has  just  com- 
pleted the  installation  of  a  gasoline  engine-driven  direct-current  generat- 
ing unit.  Storage  batteries  carry  the  day  and  part  of  the  night  load, 
and  28  tungsten  street  lamps  have  been  installed. 
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NORTH  YAKIMA,  WASH.— Sealed  proposals  will  be  received  by  the 
United  States  Reclamation  Service,  Department  of  the  Interior,  North 
Yakima,  Wash.,  until  Feb.  21,  for  furnishing  electrical  apparatus  for 
power  plant  for  storage  unit,  Yakima  project.  Bids  will  also  be  received 
by  the  United  States  Reclamation  Service,  North  Yakima,  until  Feb.  15, 
for  furnishing  hydraulic  apparatus  for  power  plant  for  storage  unit, 
Yakima  project.  For  further  particulars  address  the  United  States  Recla- 
mation Service,  North  Yakima.  Charles  H.  Swigart  is  supervising  engi- 
neer. Bids  will  also  be  received  by  the  United  States  Reclamation  Serv- 
ice, North  Yakima,  until  Feb.  15,  for  furnishing  hydraulic  apparatus  for 
power  plant  for  storage   unit,   Yakima   project. 

PORT  TOWNSEND,  WASH.— The  Olympic  Pwr.  Co.  has  completed 
the  erection  of  its  high-tension  line  to  Fort  Flagler.  The  Olympic 
company  also  has  a  contract  to  furnish  Fort  Worden  with  electricity. 
The  transmission  line  from  the  Ehvha  plant  has  been  erected  to  the 
edge  of  the  government  reserve.  Fort  Casey  is  having  a  new  power 
plant  built. 

SEATTLE,  WASH.— The  proposition  to  issue  $2,000,000  in  bonds  for 
the  installation  of  a  municipal  telephone  system  will  be  submitted  to 
the  voters  on  March  4.  The  cost  of  installing  the  system  is  estimated 
at   $2,500,000. 

SEATTLE,  WASH. — Contracts  for  equipment  for  the  municipal  rail- 
way have  been  awarded  as  follows:  Control  and  trolley  equipment  to 
the  Westinghouse  El.  &  Mfg.  Co.  at  $21,702,  and  switchboard  and  ap- 
paratus at  $4,000.  All  bids  for  two  400-kw  transformers  have  been 
rejected   and   are    not   to   be   readvertised. 

SPOKANE,  WASH.— Extensions  and  improvements  contemplated  and 
already  under  way  by  the  Spokane  Gas  Co.  for  1913  call  for  an  ex- 
penditure of  $120,000.  The  company  has  awarded  a  contract  for  equip- 
ping  the  steam-driven  machinery  at  the  gas  plant  for  electrical  opera- 
tion, to  cost  $20,000.  The  contract  for  energy  to  operate  the  machinery 
has  been  awarded  to  the  Washington  Wtr.  Pwr.  Co.  A.  N.  Cantrill  is 
manager  of  the  gas  company. 

ANTIGO,  WIS.— Improvements  will  be  made  to  the  plant  of  the  An- 
tigo  Tel.  Co.   involving  an  expenditure  of  about   $16,000. 

BRODHEAD,  WIS.— The  town  of  Brodhead  is  considering  the  pur- 
chase  of  the  property  of  the  Brodhead  El.  Co.,  owned  by  George  M. 
Pierce.  The  State  Railroad  Commission  has  been  requested  to  give  a 
valuation   of  the  property. 

CHIPPEWA  FALLS,  WIS.— Automatic  telephone  systems  are  to  be 
installed  in  Chippewa  Falls  and  Eau  Claire  by  the  Chippewa  County 
Tel.  Co.,  at  a  cost  of  about  $150,000. 

DE  PERE,  WIS.— The  De  Pere  El.  Lt.  &  Pwr.  Co.  is  considering 
changing  its  system  from  direct  to  alternating  current. 

NEW  RICHMOND,  WIS.— The  New  Richmond  Pwr.  Co.  is  content- 
plating  the   construction   of  a  second   hydroelectric  power  plant. 

TWO  RIVERS,  WIS.— The  Board  of  Water  and  Light  Commission  has 
recommended  to  the  City  Council  an  expenditure  of  $3,500  for  the  recon- 
struction of  electric  transmission  lines  and  the  erection  of  additional 
lines   to    supply   electricity    for   motors.      Joseph    I..    Klein    is   secretary   of 


board. 

EDMONTON,  ALT.V,  CAN.— The  City  Council  has  adopted  the  com- 
missioners'  report  recommending  the  installation  of  an  ornamental  street- 
lighting  system,  to  cost  approximately  $186,050;  included  in  the  same 
report  was  the  estimate  for  lighting  the  high-level  bridge  and  the  Jasper 
Avenue  subway,  amounting  to  $16,750  additional. 

DUNCANS,  B.  C,  CAN.-Bids  will  soon  be  asked  for  bv  Ducane, 
Dutcher  &  Co.,  consulting  engineers,  Rogers  Building,  Vancouver,  B.  C. 
for  the  construction  of  a  hydroelectric  power  plant  at  Skutz  Falls  for 
the  city  of  Duncans,  to  cost  approximately  $45,000.  The  first  installation 
will  provide  for  250  hp.  Provision  will  be  made  for  an  ultimate  instal- 
lation of   1000  hp. 

DAUPHIN.  MAN..  CAN.-We  are  informed  that  the  town  of  Dauphin 
does  not  contemplate  the  construction  of  a  power  plant  at  present.  The 
'""'"  has  been  discussing  the  question  of  developing  the  water-power  at 
Meadow  Portage,  hut  nothing  definite  has  been  decided  upon.  T.  W 
Johnson   is  secretary   and   treasurer   of   the  town. 

DALHOUSIE,  N.  B.,  CAN.-Tenders  will  be  received  by  Alexandei 
J.  LeBlanc,  town  clerk,  until  March  5  for  the  following  work:  Contract 
B— power  house;  contract  G— booster  pump:  (l)  steam  pump;  1 2)  tur- 
bine pump;  contract  H— two  boilers;  contract  J— engine:  1 
steam  engine;  (2)  gas  engine  and  gas  producers;  (3)  Diesel  oil  engine: 
(4)  crude-oil  engine;  contract  K— electrical  equipment  and  distribution 
system. 

PARRY  SOUND.  ONT.,  CAN.-Preparations  are  being  made  to  sep- 
arate the  street-lighting  circuits  from  the  remainder  of  the  plant  The 
equipment  required  will  include  either  a  single  or  three-panel  switch- 
board, wtth  necessary  oil  switches,  fuses,  lightning  arresters  and  ammeters 
three  constant-current  transformers  or  three  constant-potential  trans 
formers  with  regulators  designed  for  60-cycle,  2200-volt,  three  pha  - 
(em    it   6.6  amp  with   rating  of   16  kw;   also  cable  suspension   clusters   for 

three  or  four  tungsten  lamps,  single  gooseneck  pole   1 watl    and 

60-watl  tungsten  lamps,  6.6  amp  series.  Tenders  for  the  above  will  be 
asked  by  Feb.  15.  G.  Groves,  superintendent  of  the  municipal  plant,  has 
charge  of  the  above  work. 

SI  CATHARINES,  ONT.,  CAN.-P.  B.  Yates,  of  Toronto,  repre- 
senting   the    Dm.!,;,,    Hydro-Electric    Power    Commission,    has    quoted    the 


St.  Catharines'  City  Council  a  rate  of  $14  per  hp  per  year  for  2000  hp 
delivered  at  13,000  volts.  In  addition  to  this  it  would  be  necessary  for 
the  city  to  erect  a  transformer  station,  the  cost  of  which  is  estimated  at 
$15,000.      The    Council    has   taken    the    offer    under    consideration. 

MONTREAL,  QUE.,  CAN.-The  Board  of  Control  has  voted  to  ap- 
propriate $9,088  for  175  new  arc  lamps,  which  are  mainly  for  new  wards 
of    the   city. 

MONTREAL,  QUE.,  CAN.  The  City  Council  has  voted  to  appropriate 
$25,000  for  the  continuance  of  the  work  on  the  plans  for  laying  all 
cables  underground.  The  plans  for  St.  Catherine  Street  are  practically 
complete,  and  tenders  for  the  laying  of  conduits  will  be  called 
in   February. 

WILKIE,  SASK.,  CAN.— Work  will  begin  in  April  on  improvements 
and  extensions  to  the  municipal  electric-light  plant  and  street-Iighting 
system. 

TEPIC,  MEX. — The  project  of  installing  a  large  hydroelectric  power 
plant  on  the  Santiago  River  in  the  State  of  Jalisco,  and  the  erection  of  a 
system  of  transmission  lines  to  Tepic  and  a  number  of  cities,  towns  and 
mminK  camps  within  a  radius  of  ISO  miles  of  the  plant,  has  been 
revived  by  Rafael  Pardo  and  associates.  Application  has  been  made  to 
the  government  by  Mr.  Pardo  and  associates  asking  for  the  right  to  use 
8000  gal.  of  water  per  second  of  the  Santiago  River,  to  be  used  for 
generating  electricity. 


New  Industrial  Companies 

THE  BACHLET  MAGNETIC  WAVE  COMPANY,  of  New  York,  N. 
1 .,  has  been  incorporated  with  a  capital  stock  of  $25,000  by  Walter  L. 
Vaughn,  Gertrude  A.  Dickson  and  Charles  Dampf,  of  Brooklyn  The 
company  proposes  to  deal  in  electrical  goods. 

THE  CONWAT  ELECTRIC  COMPANY,  of  Pittsburgh,   Pa.,  h  . 
incorporated  with  a  capital  stock  of  $5,000  for  the  purpose  of  conducting 
.1   general   electrical   supply   business. 

THE  DETROIT  COIL  COMPANY,  of  Detroit,  Mich.,  has  been 
incorporated  with  a  capital  stock  of  $10,000  to  manufacture  spark  and 
ignition  coils.  The  incorporators  are:  Carl  C.  Cloverdale,  Joseph  R. 
l-loverdale   and   John   F.    Stobbe. 

THE  EDWARDS  ENGINEERING  &  MANUFACTURING  COM- 
PANY, of  Newark,  N.  J.,  has  been  incorporated  with  a  capital  stock  of 
$220,000  by  Douglas  F.  Johnson,  Durwald  E.  Burchald  and  Mansfield 
Ferry. 

THE  UNDER-CUT  DRILL  COMPANY,  of  Boston,  Mass.,  has  been 
incorporated  by  W.  _G.  Giddings,  and  A.  R.  MacKusick,  of  Boston,  Mass. 
The  company  is  capitalized  at  $50,000  and  proposes  to  do  a  general 
mechanical   and   electrical   engineering  business. 


New  Incorporations 

MODESTO,  CAL.— The  Farmers'  Tel.  Exchange  Co.  has  been  incor- 
porated with  a  capital  stock  of  $10,000  by  W.  H.  Hemminger,  S.  N.  Mc- 
Bride,  F.  L.  South,  M.  Vincent  and  L.  D.  Scott. 

REEDLEY,  CAL.— The  Reedley  Tel.  Co.  has  been  incorporated  with  a 
capital  stock  of  $25,000  by  E.  W.  Crosby,  D.  C.  Krehbiel,  of  Reedley; 
Dr.  G.  A.  Therker,  of  Livermore;  F.  A.  Baikin,  of  Dinuba,  and  Ira  Dick, 
of  San  Francisco. 

WAPELLO,  IA.— The  Wapello  El.  Co.  has  been  incorporated  with  a 
capital  stock  of  $25,000  by  C.  H.  Walsh,  G.  II.  Higbee,  L.  R.  Sherill  and 
Ora  Vaught. 

BIDDEFORD,  MAINE— The  York  County  Pwr.  Co.  has  been  incor- 
porated with  a  capital  stock  of  $3,000,000  by  George  F.  West,  Maynard 
S.  Bird,  of  Portland,  and  J.  G.  Shaw,  of  Biddeford.  The  charter  of  the 
company  gives  it  the  privilege  of  generating  and  distributing  electricity 
and  gas  in   York,  Oxford  and  Cumberland  Counties. 


Trade  Publications 

PLANIMETERS.       I  I  ,:       Instrument       Company.       Foxboro. 

m    its    Bulletin     ■  with   the    Durand   radial    planimetori 

and  includes  a  two-page  sheet  which  contains  instructions  for  (heir  use. 

SWITCHES.— The    Fred    W.    Nason    Company,    39    Cortlandt    Street, 
New    York,    in    a    four-page    folder    invites    ideas    and    plans    for 
necting   switches.      An    illustration   of   a    10,000-amp   direct-current 
is    shown. 

BA1  1  —"Ball    Bearings    in    Machine    Tools"    is    the    title 

of  a  publication  issued  by  the  Hess-Bright  Manufacturing  Company, 
Front  Street  and  Erie  Avenue,  Philadelphia,  Pa.  The  subject  is 
succinctly    treated. 

1  L'F.RS.— The  Chapman  Engineering  Company.  Mount 
Vernon,  Ohio,  illustrates  and  describes  its  rotary  gas  producer  in  an 
attractive  catalog  of  twenty-four  pages.  The  distinctive  features  of  this 
apparatus,  which  was  evolved  after  six  years  of  continuous  effort,  are 
clearly   set    forth. 
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WIRING  SPECIALTIES.— Bulletin  765,  issued  by  Pass  &  Seymour, 
Inc.,  Solvay,  N.  Y.,  gives  information  to  the  trade  respecting  the  change 
from  one  schedule  to  another  of  various  devices.  Bulletin  No.  766  shows 
in  a  graphic  manner  how  it  is  possible  to  make  twenty-four  combinations 
of  P  &  S  sockets  from  fifteen  different  parts. 

SKYLIGHTS.— The  G.  Drouve  Company,  Bridgeport,  Conn.,  in  .. 
recently  issued  eighty-page  catalog  effectively  illustrates  and  describes 
its  "Anti-pluvius"  puttyless  skylights.  These  skylights,  which  are  used 
in  many  electric  light  and  street  railway  companies  and  in  a  number 
of  electrical  manufacturing  plants,  give,  it  is  stated,  ample  daylighting. 
The  brochure  contains  an  interesting  illustrated  chapter  on  the  relation 
«f  daylight  and  ventilation  to  industrial  efficiency  and  shows  the  con- 
structive  features  of  these   skylights. 

HOUSE  LIGHTING.— Simplex  Conduit,  Ltd.,  of  116  Charing  Cross 
Road,  London,  is  issuing  an  interesting  handbook  entitled  "Advice  on 
Country-House  Lighting,"  which  has  been  prepared  in  answer  to  sev- 
eral requests  for  a  publication  dealing  in  simple  language  with  the 
various  uses  to  which  electricity  may  be  put  in  the  average  country 
house  in  which  a  private  generating  plant  is  installed.  The  plan 
adopted  in  the  arrangement  of  this  handbook  has  been  to  consider  the 
rooms  in  the  house  one  by  one,  dealing  in  each  case  with  the  various 
electrical  appliances  and  means  of  lighting  which  apply  to  that  particular 
apartment.  With  the  aid  of  the  book  the  householder  can  compile  for 
himself  a  list  of  his  requirements  according  to  the  outlay  he  intends  to 
make.  A  section  dealing  with  the  types  of  private  plants  usually  in- 
jtalled  is  included. 

ALUMINUM  VERSUS  COPPER.— The  British  Aluminium  Company, 
Ltd.,  109  Queen  Victoria  Street,  London,  has  recently  issued  an  inter- 
esting pamphlet  on  the  relative  merits  of  aluminum  and  copper  as  con- 
ductors. Much  of  the  material  contained  in  the  publication,  particularly 
the  principal  characteristics  of  the  metals,  is  of  an  engineering  handbook 
nature,  the  data  being  comprehensive,  clearly  presented  and  illustrated  by 
diagrams.  Methods  for  calculating  overhead  transmission  are  described 
at  length  with  references  to  a  number  of  curves,  charts  and  tables.  Cost 
data  for  high-voltage  overhead  lines  for  equivalent  sizes  of  copper  and 
aluminum  conductors  and  for  various  span  lengths  are  also  civen,  these, 
of  course,  applying  to  British  conditions.  The  pamphlet  is  further  il- 
lustrated with  a  number  of  views  of  typical  installations  of  aluminum 
conductors. 


Business  Notes 


LARGE  ORDER  FOR  LAUNDRY  MOTORS.— One  of  the  largest  or- 
ders ever  placed  for  small  motors  has  been  given  to  the  Westinghouse 
Electric  &  Manufacturing  Company  by  the  Hurley  Machine  Company,  of 
Chicago,    manufacturer   of  the   Thor   electric  home  laundry   machines. 

CENTRAL  ELECTRIC  COMPANY.— Mr.  Charles  D.  Brainard  and  Mr. 
L.  B.  Van  Nuys  have  succeeded  to  the  ownership  and  management  of 
the  Central  Electric  Company,  of  Peoria,  111.,  Mr.  O.  H.  Norton,  president 
and  principal  proprietor  of  the  company  for  more  than  twenty  years,  hav- 
ing retired. 

PROJECTOR  SALES.— The  Carlisle  &  Finch  Company,  229  East  Clif- 
ton Avenue,  Cincinnati,  Ohio,  manufacturer  of  projectors,  includes  the 
following  in  one  week's  orders:  One  14-in.  searchlight  to  New  Orleans, 
two  24-in.  to  Chicago,  one  9-in.  to  Seattle,  one  19-in.  to  Kansas  City,  one 
19-in.  to  Pittsburgh,  one  14-in.  to  Montreal,  one  19-in.  to  New  York  City, 
one  19-in.  to  Louisville,  one  14-in.  to  England,  and  two   19-in.  to   Detroit. 

THE  ELECTRIC  TACHOMETER  COMPANY  has  acquired  all  the 
rights,  interests,  good-will  and  title  of  jhe  Electric  Speedometer  Com- 
pany, of  Washington,  D.  C,  and  has  moved  the  latter  company's  plant 
to  its  own  works  at  the  southeast  corner  of  Broad  and  Spring  Garoen 
Streets,  Philadelphia,  Pa.  In  this  plant  the  company  will  manufacture 
electrical  tachometers  of  various  types,  electrical  speedometers,  odometers 
and  other  speed  indicating  and  recording  devices.  Mr.  G.  H.  Taylor  is 
president  of  the  Electrical  Tachometer  Company. 

THE  MATTHEWS  FUSE  SWITCH  is  mentioned  in  an  article  by  Mr. 
R.  H.  Pearson,  superintendent  of  the  inspection  department  of  the  Globe 
indemnity  Company,  New  York,  in  the  January  issue  of  the  Weekly  Un- 
derwriter as  one  of  the  best  accident-prevention  devices  of  recent  design. 
Practically  all  of  the  large  liability  and  accident-insurance  companies,  the 
manufacturers  state,  have  placed  their  seal  of  approval  on  this  fuse  switch. 
Mr.  Byron  Cummings,  the  chief  inspector  of  the  Ocean  Accident  & 
Guarantee  Corporation  of  London  and  New  York,  has  authorized  ths  use 
of  his  company's  name  as  approving  and  recommending  the  Matthews 
fuse  switch  to  its  central-station  policy  holders.  Mr.  Pearson,  the  author 
of  the  article  above  mentioned,  has  also  granted  similar  permission  and 
refluested  a  sample  to  be  placed  in  his  exhibition  of  accident-preventing 
devices.  W.  N.  Matthews  &  Brother  report  sales  of  this  fuse  switch  ag- 
gregating over  2000  in   1912. 


Weekly  Record  of  Electrical  Patents 


UNITED   STATES    PATENTS   ISSUED  JAN.    28,    1913. 
[Prepared   by   Robert   Starr   Allyn,.16   Exchange   Place,   New   York.] 

1.051.480.  CURRENT  CONTROLLER;  L.  Bradley,  Muskegon,  Mich. 
App.  filed  March   18,   1909.      Variable-pressure   resistance   device. 

1.051.481.  ELECTRIC-CURRENT  CONTROLLER;  L.  Bradley,  Mil- 
waukee, Wis.  App.  filed  Nov.  20,  1909.  A  plurality  of  compressible 
variable-resistance  elements. 

1,051,486.  WINDOW  GUARD;  G.  H.  Camp,  Leolyn,  Pa.  App.  filed 
June  30,    1909.      Normally   open-circuit  alarm  system. 

1,051,505.  ELECTRIC  FIXTURE;  J.  Le  Moyne,  New  York,  N.  Y.  App. 
filed  Sept.  27,   1911.     Pull  socket-switch  mechanism. 

1,051,542.  VOLTMETER  SWITCH;  C.  H.  Bissell,  Syracuse,  N.  Y. 
App.  filed  Feb.  28,  1908.     Hand-operated  rotary  type. 
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1,051,553.  ELECTRIC-CLOCK  MECHANISM;  Le  Grand  C.  Bush,  Elk- 
hart. Ind.  App.  filed  Aug.  27,  1909.  Operated  by  electromagnet  and 
gravity. 

1,051,556.  PRODUCTION  OF  METALLIC  BODIES  BY  MEANS  OF 
ELECTRODEPOSITION;  S.  Consigliere,  Genoa,  Italy.  App.  filed 
Sept.  2,  1910.  The  metal  while  being  deposited  is  subjected  to  ham- 
mer blows  by  small  bodies. 


1,051,557.  CONTROL  OF  RAILWAY  APPARATUS;  F.  B.  Corey, 
Schenectady,  N.  Y.  App.  filed  July  16,  1908.  Return  indication  of 
electric  motor-driven   track  switches. 

1,051,580.  PROCESS  OF  TREATING  WOOD  FOR  USE  IN  ELEC- 
TRIC STORAGE  BATTERIES;  B.  Heap,  Clifton  Junction,  Man- 
chester, Eng.  App.  filed  Oct.  27,  1908.  Deleterious  substances  are 
extracted  by  alcohol. 

1,051.588.  ELECTRICALLY  CONTROLLED  LOCK;  W.  H.  Hollar  and 
H.  F.  Balou,  Philadelphia,  Pa.  App.  filed  June  3,  1909.  Electric 
circuit   and   combination   lock   distinct   from   the   time  mark. 

1,051,599.  TELEGRAPH  CONVERTER;  I.  Kitsee,  Philadelphia,  Pa. 
App.  filed  Dec.  4,  1908.     Long-distance  duplex  system. 

1.051.637.  BATTERY  SEPARATOR;  H.  Rodman,  Pittsburgh,  Pa.  App. 
filed  March  24,  1908.     Fine  sand  and  powdered  glass  fritted  together. 

1.051.638.  SECONDARY  BATTERY  SEPARATOR;  H.  Rodman,  Pitts- 
burgh, Pa.     App.  filed  March  24,  1908.     Integral  mass  of  porous  glass. 

1,051,645.  SECONDARY  OR  STORAGE  BATTERY;  E.  G.  Steinmetz 
and  E.  W.  Smith,  Philadelphia,  Pa.  App.  filed  July  12,  1909.  The 
grid  is  made  up  of  rods. 

1,051,675.  METHOD  AND  MECHANISM  FOR  PRODUCING  MUSI- 
CAL SOUNDS;  G.  Breed,  Philadelphia,  Pa.  App.  filed  Sept.  23, 
1909.      Electromagnetically   vibrated  sonorous  members. 

1,051.743.  ELECTRICALLY  HEATED  REACTION  CHAMBER;  J. 
MacKaye,  Cambridge,  Mass.  App.  filed  March  20,  1906.  For  pro- 
ducing carbon  chloride,  etc. 

1,051,749.  ELECTRIC-LAMP  SWITCH;  N.  C.  Nispel,  York,  Pa.  App. 
filed  July  16,  1912.  Incandescent  lamp  socket  with  adjustable  resist- 
ance. 

1,051,758.  MAGNETIC  SEPARATOR;  J.  C.  Preslar,  San  Antonio,  Tex. 
App.  filed  June  22,   1912.     For  extracting  foreign  matter  from  gram. 

1,051, 7S2.  FLYWHEEL  COMPENSATING  SYSTEM;  L.  Thallmayer, 
Zurich,  Switzerland.  App.  filed  May  13,  1912.  Motor-generator  sets 
for  hauling  plants,  etc. 

1,051,810.  APPARATUS  FOR  THE  ELECTRICAL  TREATMENT  OF 
GASES  OR  VAPORS;  W.  T.  Hoofnagle,  Glen  Ridge,  N.  J.  App. 
filed  March   12,   1912.     Intermittent  action  for  vacuum  treatment. 

1,051,812.  ELECTRIC-RAILWAY  SWITCH;  D.  W.  Johnson,  Saginaw 
West  Side,  Mich.  App.  filed  July  15,  1911.  Concealed  motor  with 
switch  controlled  by  the  train. 

1,051,814.  PROCESS  OF  MANUFACTURING  POROUS-METAL 
BLOCKS;  V.  Lowendahl,  Stockholm,  Sweden.  App.  filed  Nov.  11, 
1909.     A  block  of  metallic  powder  and  ammonium  nitrate  is  heated. 

1,051,816.  ELECTRIC  SECONDARY  BATTERY;  W.  Morrison,  Chi- 
cago, 111.  App.  filed  Dec.  27,  1904.  Porous  retainers  and  anchoring 
teeth. 

1,051.821.  DYNAMO-ELECTRIC  MACHINE;  W.  H.  Powell,  Norwood, 
Ohio.  App.  filed  April  1,  1907.  Commutating  poles  magnetically  in- 
dependent  of   the   main-field   yoke. 
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The  Retail  Dealer    Interesting  although  not  unexpected  re- 
and  Appliance  Sales  suits  have  been  obtained  from  the  can- 
vass conducted  by  the  Electrical  World 
to  secure  the  views  of  retail  electrical-supply  dealers  con- 
cerning present  trade  conditions  in  the  sale  of  electric-heat- 
ing devices.     This  inquiry,  a  detailed  account  of  which  is 
given  on  another  page,  follows  the  similar  canvass  recently 
carried  out  among  the  central  stations  of  the  country  and 
reported  on  page  1183  of  our  issue  of  Dec.  7,  1912.    Among 
the  dealers,  as  elsewhere,  the  flatiron  is  unmistakably  rec- 
ognized as  the  most  popular  and  satisfactory  device  mar- 
keted, in  the  second  class,  several  laps  behind,  being  in- 
cluded toasters,  percolators,  stoves,  radiators,  etc.     Many 
retail   dealers   complain   bitterly   abaut   the  cut-price   com- 
petition in  apparatus  sales  due  to  central  stations  selling  at 
or  below  cost   to   further  the  use   of   their  service.     The 
justice  of  the  dealer's  plea  cannot  be  denied,  and  the  cen- 
tral station  should  also  consider  whether  it  may  not  injure 
its  own  case  by  reckless  pursuance  of  so  unsubstantial  a 
policy.     Although  dealers  have  undoubtedly  profited  from 
the  general  advertising  done  by  manufacturers,  central  sta- 
tions and  themselves  as  well,  the  answers  to  the  questions 
show  that  this  benefit  has  been  confined  chiefly  to  creating 
interest  in  and  demand  for  the  general  class  of  device  ad- 
vertised without  respect  to  individual  brands.     His  interest 
aroused,  the  prospective  customer  comes  to  the  store  and 
asks  for  simply  "an  electric  iron"  in  75  per  cent  of  the  cases 
noted,   allowing  the   dealer  to   recommend   and   select   the 
device  finally  purchased.    In  this  connection  it  is  of  interest 
that  about  one-third  of  the  dealers  reporting  carry  only  a 
single  line,  while  nearly  all  the  rest  handle  several  makes. 
After  considering  the  results  of  the  present   inquiry,  one 
cannot  fail  to  accord  the  retail  dealer  his  deserved  impor- 
tant place  in  the  distribution  of  electric-heating  appliances. 
Enjoying  as  he  does  the  full  confidence  of  the  consumer,  the 
dealer  has  every  reason,  if  he  will  but  "go  after  the  busi- 
ness," to  make  himself  the  real  factor  in  electric-appliance 
distribution    and    so   lift   the   burden    from   shoulders    less 
adapted  to  carry  it,  but  which  have  done  so  thus  far  and 
capably. 

The   Control   of  Two  bills  dealing  with  the  control  of 

Navigable  Streams  navigable  waters  now  pending  in  Con- 
gress are  far-reaching  in  their  effect, 
especially  as  regards  the  relative  rights  of  the  states  and 
the  federal  government  to  the  waters  of  navigable  streams. 
In  the  Connecticut  River  bill  in  particular  the  national 
government  assumes  the  right  to  impose  a  charge  for  the 
use  of  surplus  water  not  needed  for  purposes  of  navigation, 
even  where  the  improvement  in  navigation  has  been 
effected  without  governmental  expenditure.  The  bill  is 
peculiar  in  that  a  private  agency  is  utilized  to  construct  a 


dam  in  aid  of  navigation,  and  in  consideration  therefor  re- 
ceives the  use  of  the  incidental  water-power  thereby  cre- 
ated, but  is  required  also  to  pay  the  federal  government  a 
yearly  rental  depending  on  the  profits.     The  bill  drafted  to 
take  the  place  of  the  Burton  act  regulating  the  diversion 
of  water  in  the  Niagara  River  is  more  limiting  in  its  pro- 
visions than  the  act  it  is  intended  to  supersede.     Both  bills 
have  been  attacked  by  adherents  of  the  doctrine  of  state 
rights,  the  former  on  the  ground  that  it  confiscates  a  nat- 
ural resource  of  the  State  of  Connecticut,  and  the  latter  on 
the  ground  that,  having  agreed  by  treaty  that  20,000  cu.  ft. 
of  water  per  second  may  be  diverted  from  the  American 
side  of  the  Niagara  River  without  interfering  with  navi- 
gation or  with  the  flow  of  the  stream,  the  national  govern- 
ment has  exercised  the  only  prerogative  it  possesses  in  the 
matter  and  cannot  regulate  the  distribution  of  the  water 
without  invading  the  property  rights  of  the  riparian  own- 
ers.    It  is  contended  in  the  first  instance  that  the  State  of 
Connecticut  owns  the  water  and  the  bed  of  the  Connecticut 
River  at  Windsor  Locks  and  that  the  federal  government, 
having  no  proprietary  interest  in  the  water-power  of  the 
river,  has  no  moral  or  legal  ground  to  demand  compensa- 
tion in  any  form  for  the  use  of  the  water-power  in  the 
river.     The  national  government  for  some  years  has  taken 
complete  charge  of  streams  and  it  is  claimed  that  in  doing 
so  it  has  disregarded  the  rights  of  the  states.     The  Senate 
now  has  a  committee  considering  the  legitimacy  of  such 
practice  on  the  part  of  the  federal  government,  but  until  the 
Supreme  Court  passes  on  a  concrete  case  the  attempt  at 
dual  control  will  always  tend  to  produce  chaos. 


Getting  Rental  Among  all  the  difficulties  of  getting  old 

Property  Wired  houses   wired   for  electricity,   the  cen- 

tral-station commercial  man's  problem 
really  becomes  acute  when  he  tackles  the  rented  dwelling. 
The  tenant,  of  course,  in  most  cases  welcomes  electric 
light;  but  the  landlord  usually  remains  obdurate  when 
asked  to  invest  from  $25  to  $75  additional  in  property  from 
which  he  expects  no  increase  of  return.  It  was  an  astute 
contract  agent  who  hit  upon  the  scheme  of  getting  the  ten- 
ant's agreement  to  pay  from  50  cents  to  $1  more  per  month, 
provided  the  landlord  would  wire  the  premises.  W: 
offer,  cheerfully  acquiesced  in,  the  central  station  could 
approach  the  owner,  showing  him  that  the  $6  to  $12  vearly 
increase  in  rental  allowed  liberal  interest  on  the  small  in- 
vestment involved  in  the  wiring,  besides  leaving  a  surplus 
to  retire  the  principal  in  the  course  of  a  few  years.  The 
property  was  thus  left  with  a  permanent  improvement, 
worth  as  a  real-estate  increment  several  times  the  actual 
outlay,  although  acquired  at  no  expense  whatever  to  the 
owner. 
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Matter  and  Electricity 

Advocates  of  the  electronic  theory,  which  has  already 
afforded  so  many  interesting  explanations  in  widely  diver- 
gent departments  of  science,  will  welcome  as  its  crowning 
proof  the  news  of  the  experiments  by  Sir  William  Ramsay 
and  Professors  Collie  and  Patterson,  outlined  on  a  follow- 
ing page,  in  which  the  investigators  believe  that  they  have 
produced  atoms  of  the  relatively  complex  and  heavy  ele- 
ments helium  and  neon,  either  from  hydrogen  atoms  or  from 
the  ultimate  elemental  electrical  charges  themselves.  For 
several  years  now  the  identity  of  electricity  and  matter  has 
been  strongly  indicated  by  experimental  and  theoretical  ob- 
servations. In  the  electronic  state,  for  example,  the  flying 
corpuscles  combine  the  attributes  of  matter,  mass,  inertia, 
etc.,  with  marked  electromagnetic  and  electrostatic  proper- 
ties. 

Analytically  it  has  already  been  numerically  shown 
that  the  electronic  charges  which,  from  other  evidence,  may 
be  believed  to  make  up  ponderable  matter  would  exert  self- 
inductive  effects  on  the  ether  to  account  exactly  for  the 
inertia  displayed  by  familiar  masses,  so  that  as  far  as  ordi- 
nary molar  effects  are  concerned,  we  need  only  consider  the 
electric  charges,  omitting  altogether  matter  in  the  ordinary 
sense.  When,  for  example,  the  emergency  brakes  are  ap- 
plied on  a  railroad  train  the  passengers  are  tossed  against 
the  seats  ahead  not  because  of  the  corporeal  weights  they 
possess,  but  really  on  account  of  the  self-induction  of  their 
constituent  atomic  charges  on  the  ether  !  Then  there  is  the 
interesting  electrical  explanation  of  gravitation,  first  pre- 
sented in  these  columns, which, referring  gravitational  effects 
to  familiar  electrical  facts,  affords  a  pleasing  solution  for 
the  laws  of  the  inverse  squares,  products  of  the  masses  and 
extreme  feebleness  of  this  all-pervading  force.  Cathode 
discharges  and  even  the  familiar  table  of  electrochemical 
equivalents  contribute  striking  evidence  to  the  electronists' 
claims.  Magnetic  effects  on  the  bands  of  the  spectrum 
again  indicate  the  close  connection  between  electrical  forces 
and  the  constitution  of  matter.  And  in  radio-activity  we 
see  frequent  instances  of  matter  "breaking  down"  and 
throwing  off  sets  of  rays  which,  when  cornered,  turn  out 
to  be  nothing  else  than  negative  and,  possibly,  positive  elec- 
tricity. 

Now  the  British  scientists  seem  to  believe  they  have 
gone  a  step  beyond  this  down-hill  process,  actually  suc- 
ceeding in  building  up  atoms  either  by  recombination  of 
simpler  atoms  or  from  the  ultimate  electron  units  of  the 
discharge  traversing  the  tube.  Without  reverting  to  the 
more  commonplace  view  that  these  atomic  newcomers  may 
have  been  lurking  all  the  time  in  the  interstices  of  the  elec- 
trodes or  tube  walls,  or  are  even  broken-down  groups  de- 
tached from  the  latter  atoms,  the  conception  of  creating 
matter  by  electrical  means  will  still  continue  to  be  a  pretty 
large  one.  From  the  enormous  amounts  of  energy  liber- 
ated when  radioactive  elements  decay  we  gain  some  esti- 
mate of  the  tremendous  quantities  of  power  which  would 
have  to  be  poured  into  the  atomic  crucible.  A  careful  statis- 
tician has  computed  that  the  great  Chicago  central-station 
system  produces  in  all  only  about  one  pound  of  electrons  per 
hour.  Evidently,  then,  competition  with  genesis  is  not  -going 
to  pay  on  a  commercial  basis !     But  if  the  new  claims  are 


well  based,  it  may  nevertheless  be  that  our  two  splendid 
bulwarks,  the  twin  laws  of  conservation  of  energy  and  of 
matter,  will  have  to  be  rewritten  as  a  joint  statement,  as- 
serting that  while  the  sum  total  of  matter  and  energy  is  a 
constant  for  any  system,  either  manifestation  of  the  primor- 
dial Urstoff  may  be  drawn  upon  for  conversion  into  the 
other  form. 


Factory-Plant  Engineering 

Nowhere  is  the  effect  of  engineering  experience  better 
shown  than  in  the  design  of  isolated  plants  for  factory  serv- 
ice. Time  was  when  isolated  plants  were  installed  in 
any  manner  that  seemed  at  the  time  cheap  and  convenient, 
with  the  usual  results  of  wasteful  operation  and  complaints 
about  the  cost  of  electrical  energy.  The  day  of  rule-of- 
thumb  and  of  unwise  economy  has  gone  by  in  such  plants, 
as  it  has  in  the  larger  ones  designed  for  central-station 
service.  An  excellent  example  of  the  way  things  are  now 
done  is  given  in  an  account  of  a  new  Detroit  installation  of 
this  character  by  Mr.  Harry  C.  Spillman. 

There  is  generally  very  little  of  novelty  in  small  plant 
design,  but  in  every  well-planned  example  there  is  a  chance 
for  at  least  some  features  of  more  than  casual  interest.  In 
the  plant  before  us  two  things  stand  out  as  conspicuous  in- 
stances of  good  sense  in  engineering.  The  first  is  the 
adoption  of  absolutely  fire-proof  construction,  so  far  as  any- 
thing can  be  absolutely  fire-proof,  in  the  station  from  floor 
to  roof.  In  this  plant  no  timber  is  used,  and  so  far  as  care 
and  skill  can  go  there  should  be  no  interruption  of  service 
from  fire,  a  condition  too  often  neglected  in  plants  as  small 
as  the  ordinary  works  plant  must  be.  The  second  point  re- 
lates to  the  boiler  room,  which  is  designed  with  the 
engineering  care  which  makes  for  low  cost  of  operation. 
The  equipment  of  water-tube  boilers  and  automatic  stokers 
is  installed  under  a  guarantee  of  10  lb.  evaporation  per 
pound  of  dry  coal  of  13,500  heat  units.  A  feed-water  meter 
and  coal  and  ash  scales,  all  regularly  used,  keep  the  plant 
under  practically  test  conditions  all  the  time  so  that  if  the 
plant  is  operating  with  poor  economy  it  will  be  promptly 
noticed.  Steam  meters  and  a  CO,  recorder  complete  this 
excellent  equipment,  scarcely  less  effective  than  would  be 
found  in  the  largest  central  station. 

The  choice  of  engines  in  the  plant  is  also  worthy  of  com- 
ment. The  desirability  of  using  exhaust  steam  for  heating 
resulted  in  the  installation  of  a  cross-compound  Corliss  en- 
gine designed  for  sufficient  back  pressure  to  supply  steam 
to  the  heating  system  through  the  winter  months.  When 
run  at  full  load  non-condensing,  but  without  back  pressure, 
the  steam  consumption  drops  to  20  lb.  per  indicated  horse- 
power, a  highly  satisfactory  figure.  The  operating  con- 
ditions seem  to  have  been  taken  into  consideration  at 
every  point,  and  it  is  worth  mentioning  that  the  average 
power-factor  at  the  switchboard  on  the  heavy  mixed  load 
of  induction  motors  and  lamps  is  up  to  84  per  cent,  a  fig- 
ure considerably  better  than  is  generally  found  in  a  plant 
of  this  size.  Installations  of  this  sort  are  object  lessons  in 
the  desirability  of  doing  things  well  as  a  matter  of  final, 
economy.  A  poor  plant  seldom  proves  to  be  a  safe  or 
desirable   investment. 
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Local  Absorption  in  Radiotelegraphy 

The  three  conclusions  which  Prof.  A.  H.  Taylor  draws 
from  the  facts  described  in  his  article  on  page  350  of  this 
issue  of  the  Electrical  World  are  of  very  marked  interest 
and  seem  to  be  sufficiently  borne  out  by  the  experiences  of 
others  in  the  radiotelegraphic  field  to  warrant  study.  The 
havoc  brought  about  by  reaction  of  unprotected  wireless 
transmitters  upon  power  and  telephone  circuits  is  very 
strongly  impressed  upon  the  memories  of  many  central- 
plant  officials  who  have  been  called  upon  to  repair  again 
and  again  obscure  troubles  which  were  finally  traced  as 
results  of  the  activities  of  some  innocent  but  ignorant 
amateur  experimenter  in  radio  signaling.  Professor  Tay- 
lor's suggeston  that  these  are  resonant  effects  is  well  sup- 
ported by  the  fact  that  he  could  eliminate  them  by  chang- 
ing the  wave-length  of  transmission.  In  practical  radio 
work  it  has  often  been  noticed  that  the  so-called  "static" 
charging  of  nearby  wires  is  much  more  violent  for  short 
than  for  long  waves.  It  has  also  been  found  that  small 
alterations  in  wave-length  of  the  trouble-making  transmit- 
ter would  change  the  points  along  wire  lines  at  which 
sparking  or  other  indicating  actions  occurred,  thus  demon- 
strating quite  clearly  the  existence  of  stationary  waves  of 
current  and  electromotive  force  in  the  affected  circuits. 
The  remedy  that  Professor  Taylor  finds  effective  is  one 
that  the  difficulties  of  practice  have  forced  upon  commer- 
cial and  other  users  of  radio,  so  that  now  it  seems  standard 
practice  to  install  protective  devices  consisting  of 
grounded  pairs  of  fused  condensers  further  safeguarded 
I iy  shunting  air-gaps  to  prevent  puncture. 

Absorption  by  nearby  insulated  or  grounded  conductors 
results  in  so  many  apparently  contradictory  phenomena 
that  the  mechanism  of  its  occurrence  is  little  understood. 
The  study  of  diversion  of  energy  from  receiving  antennas 
is  so  involved  with  changes  of  resonant  action  that  to 
observe  either  alone  is  very  difficult,  and  before  many  safe 
conclusions  can  be  reached  it  will  be  necessary  to  consider 
in  detail  vast  quantities  of  experimental  data  covering 
peculiarities  attributable  to  neighboring  conducting  systems. 
Solutions  of  the  problems  involved  find  immediate  appli- 
cation in  operating  radio  stations,  where  there  has  often 
kin  brought  up  the  question  of  whether  metallic  towers 
supporting  the  antenna  should  be  insulated  or  grounded  in 
order  to  afford  the  best  results.  In  a  number  of  stations 
several  independent  antennas  are  installed,  and  the  effect 
nt  one  on  the  others  is  often  a  source  of  argumentative 
discussion.  The  real  difficulty  seems  to  lie  in  the  fact 
that  a  number  of  conditions  which  by  many  arc  assumed 
to  vary  independently  actually  go  along  hand  in  hand  in 
such  fashion  that  to  alter  one  means  to  change  the  values 
of  all  the  rest.  Thus  it  is  found  that  for  transmitting  on 
some  wave-lengths  from  some  stations  it  is  better  to  in- 
sulate the  masts,  while  for  others  the  most  vigorous  radia- 
tion is  had  when  the  towers  are  carefully  grounded. 

Radiotelegraphic  instruments  installed  011  to],  of  high 
steel-frame  buildings  have  often  been  found  to  give  result*. 
far  in  advance  of  those  predicted  for  them.  The  indica- 
tions arc  that  the  effective  antenna  height  of  such  stations 
•6  that  measured  from  the  aerial's  center  of  effective  capac- 
ity  to  the   level   of   the    earth's   surface   rather   than   the 


shorter  distance  to  the  building  roof.  Just  how  much  this 
depends  upon  the  location  of  apparatus  upon  the  upper 
floor  of  the  building  instead  of  at  the  street  is  still  a  moot 
question,  though  the  results  of  Professor  Taylor's  experi- 
ments as  well  as  the  high  receiving  efficiencies  of  several 
roof-installed  stations  point  decidedly  toward  the  higher 
position  as  the  one  to  be  preferred. 


Researches  in  Magnetic  Hysteresis 

Since  iron  or  steel  enters  into  the  construction  of  almost 
all  electrical  machinery  and  large  apparatus,  the  laws  of 
the  loss  of  energy  in  the  cyclical  magnetism  of  iron  and 
steel  are  of  great  practical  importance.  The  process  is, 
however,  essentially  complex,  since  the  magnetic  flux 
density  in  iron  or  steel  is  no  simple  linear  function  of  the 
magnetizing  force,  but,  as  is  well  known,  follows  a  satura- 
tion curve.  Moreover,  in  the  measurement  of  the  hysteretic 
power  loss  we  are  confronted  with  certain  difficulties, 
whether  we  select  the  ballistic  or  the  alternating-current 
method.  In  the  application  of  the  ballistic  process  we  are 
unable  to  use  a  null  method,  and  the  galvanometer  deflec- 
tion has  to  lie  corrected  for  damping  and  other  disturbing 
influences.  In  the  application  of  the  alternating-current 
method  we  have  to  correct  for  the  loss  in  eddy  currents. 
This  correction  it  is  difficult  to  make  with  precision. 

The  law  of  hysteretic  energy  loss,  announced  by  Stein- 
metz  in  1890,  states  that  the  cyclic  loss  is  proportional  to 
the  1. 6th  power  of  the  flux  density,  as  deduced  from 
Ewing's  ballistic  measurements.  In  1892  Dr.  Steinmetz 
confirmed  the  law  by  alternating-current  measurements  and 
extended  it  to  dissymmetrical  cyclic  magnetization.  The 
Steinmetz  exponential  coefficient  1.6  has  been  checked  by 
many  observers  to  a  degree  of  precision  sufficient  for  exist- 
ing engineering  purposes  and  has  taken  a  permanent  place 
in  engineering  literature.  The  question  has,  however,  often 
been  raised  as  to  whether  it  is  an  empirical  coefficient  that 
represents  the  facts  to  a  first  approximation  or  whether 
it  expresses  a  true  physical  law.  Many  physicists  report 
observations  tending  to  show  that  the  coefficient  is  not 
strictly  1.6,  but  varies  slightly  in  different  samples  of  steel, 
and  also  in  different  ranges  of  flux  density  in  the  same 
sample.  No  satisfactorily  simple  expression  of  the  true  law 
has,  however,  yet  been  offered. 

A  recent  contribution  to  the  literature  of  magnetic  hys- 
teretic energy  loss,  referred  to  in  our  Digest,  has  been  pub- 
lished by  Dr.  Fritz  Holm,  in  the  form  of  a  doctorate  t 
He  employed  both  the  ballistic  and  the  alternating-current 
method.  He  found  that  with  symmetric  magnetization— 
thai  is.  equal  plus  and  minus  flux  densities  in  the  cycle — 
the  exponential  coefficient  1.6  is  fairly  well  maintained,  but 
that  when  dissymmetrical  magnetization  is  used,  by  super- 
posing  cyclical  upon  unidirectional  magnetization,  thi 
ponent  is  considerably  altered,  the  energy  loss  for  a  given 
cyclic  range  in  flux  density  being  greater  at  high  mean 
densities  than  at  low  mean  densities.  The  question  of  the 
accuracy  of  the  exponent  1.6  from  the  standpoint  of  physics 
is  thus  freely  open  to  doubt,  although  from  the  standpoint 
of  engineering  it  is  not  yet  debatable.  It  remains  to  be  de- 
termined by  the  physicist  what  the  strict  expression  is. 
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Activities  and  Events  in  the  Electrical  Field- 
Reports  of  Meetings — Commission  Findings,  Etc. 


Railway  and  Light  Conference  on  Public  Policy 

The  public  policy  committee  of  the  National  Electric 
Light  Association,  through  its  chairman,  Mr.  Arthur 
Williams,  has  invited  the  committee  on  public  relations  of 
the  American  Electric  Railway  Association  to  dine  at  the 
Union  League  Club,  New  York,  on  Feb.  18,  for  the  purpose 
of  discussing  methods  of  bringing  about  closer  relation- 
ships between  the  two  great  national  bodies  in  matters  per- 
taining to  public  policy.  The  committee  of  the  American 
Electric  Railway  Association  comprises  Mr.  Thomas  N. 
McCarter,  president  of  the  Public  Service  Railway  Com- 
pany, Newark,  N.  J.,  chairman,  and  Messrs.  Patrick  Cal- 
houn, president  of  the  United  Railroads  of  San  Francisco; 
O.  T.  Crosby,  formerly  president  of  the  Wilmington  (Del.) 
&  Philadelphia  Traction  Company;  James  H.  McGraw, 
president  of  the  McGraw  Publishing  Company,  and  William 
H.  Heulings,  Jr.,  assistant  secretary  of  The  J.  G.  Brill 
Company  and  president  of  the  American  Electric  Railway 
Manufacturers'  Association.  Much  of  the  work  of  the  two 
committees  covers  common  ground,  and  it  is  felt  that  the 
interchange  of  viewpoints  between  the  prominent  men  of 
the  railway  and  of  the  lighting  industry  will  redound  to  the 
credit  of  both  and  result  in  joint  action  and  recommenda- 
tions on  questions  of  great  importance. 


Another  social  event  of  the  meeting  was  the  Lincoln  Day 
dinner,  at  which  Mr.  Wallace  and  Mr.  Tonkin,  on  behalf 
of  the  Ansonia  Electric  Company,  entertained  a  number  of 
the  company's  branch  managers  and  special  agents. 


Electrical  Supply  Jobbers  at  Buffalo 

At  the  quarterly  meeting  of  the  Electrical  Supply  Job- 
bers' Association,  held  at  Buffalo,  N.  Y.,  Tuesday,  Wed- 
nesday and  Thursday  of  this  week,  there  were  350  registra- 
tions at  the  Hotel  Lafayette  headquarters.  Other  hotels 
housed  a  number  of  electrical  men  who  did  not  find  accom- 
modations at  the  Lafayette. 

Mr.  F.  S.  Price,  of  the  Pettingell-Andrews  Company, 
Boston,  was  elected  chairman  of  the  Atlantic  Division, 
and  Mr.  N.  G.  Harvey,  general  manager  of  the  Illinois 
Electric  Company,  chairman  of  the  Central  Division.  Mr. 
Franklin  Overbagh,  general  secretary  of  the  association, 
was  elected  to  serve  as  secretary  and  treasurer. 

Discussion  at  Wednesday's  general  session  developed  the 
fact  that  a  large  majority  of  the  jobbers  present  were 
opposed  to  any  changes  in  the  present  code-  provisions 
relating  to  fuses.  This  attitude  on  the  part  of  the  jobbers 
was  brought  out  in  connection  with  the  necessity  for  defin- 
ing what  their  action  would  be  at  next  month's  meeting  of 
the  National  Board  of  Fire  Underwriters,  when  the  re- 
fillable-fuse  question,  among  others  affecting  electrical 
material,  will  be  taken  up. 

As  reported  by  members,  the  average  cost  of  doing  busi- 
ness in  1912  was  16.5  per  cent  of  the  gross  income,  an  in- 
crease of  0.5  per  cent  over  1911.  May  26,  27  and  28  and 
Chicago  are  the  time  and  place  determined  upon  for  the 
next  meeting  of  the  association. 

Tuesday  evening  a  large  number  of  Jovians  attending 
the  convention  witnessed  a  rejuvenation  by  the  Buffalo 
chapter  of  their  order.  The  work  of  initiation  was  elabo- 
rately staged  in  a  local  Scottish  Rite  chapel  and  impres- 
sively carried  out  by  the  officiating  team,  thirty-seven  can- 
didates being  admitted.  Later  in  the  evening  a  rejuvena- 
tion supper,  enlivened  by  a  cabaret  performance,  was  at- 
tended by  several  hundred  local  and  visiting  Jovians. 


Government  Telegraph  Ownership  Recommended 
by  Postmaster-General 

Postmaster-General  Hitchcock  in  his  annual  report,  trans- 
mitted to  Congress  on  Feb.  11,  again  recommends  govern- 
ment ownership  or  control  of  telegraph  lines.  Mr.  Hitch- 
cock says:  "In  the  last  annual  report  the  opinion  was 
expressed  that  telegraph  lines  in  the  United  States  should 
be  made  a  part  of  the  postal  system  and  operated  in  con- 
junction with  the  mail  service.  It  is  believed  that  under 
proper  management  such  a  consolidation  would  result  in 
important  economies  and  permit  adoption  of  lower  telegraph 
rates.  Now  that  a  postal  savings  system  has  been  estab- 
lished and  a  parcel  post  provided  for,  there  would  seem  to 
be  no  better  opportunity  for  the  profitable  extension  of  our 
postal  business  than  through  the  adoption  of  a  government 
telegraph  system." 

Production  of  Complex  Atoms  from  Simpler  Ones 
or  from  Ultimate  Electrons 

The  liveliest  scientific  interest  has  been  aroused  by  the 
remarkable  experiments  reported  before  the  Chemical  So- 
ciety at  London  on  Feb.  6  by  Sir  William  Ramsay  and 
Profs.  Norman  Collie  and  H.  Patterson.  Subjecting  to 
cathode  rays  certain  discharge  tubes  containing  only  hydro- 
gen at  low  pressure,  the  investigators  found,  following  the 
passage  of  the  discharges,  evidences  of  the  rare  gases  neon 
and  helium  present  with  the  hydrogen. 

Since  every  precaution  had  been  taken  to  exclude  any 
foreign  gas  from  the  tubes,  the  presence  of  the  new  elements 
is  to  be  accounted  for  by  derivation  in  one  of  the  three  fol- 
lowing ways:  First,  breaking  up  of  the  hydrogen  atoms 
(atomic  weight  1)  into  their  constituent  electrons  under  the 
cathode  bombardment,  and  recombination  of  these  electrons 
to  form  the  heavier  and  more  complex  atoms  of  helium 
(4)  and  neon  (20)  ;  second,  separation  of  electronic  groups 
from  the  glass  walls  or  the  aluminum  and  gold  electrodes 
of  the  discharge  tubes,  these  groups  becoming  at  once,  or 
combining  to  form,  helium  and  neon  atoms;  third,  produc- 
tion of  the  new  elements  directly  from  the  free  electrons 
of  the  electric  current  traversing  the  tube,  indicating  the 
actual  creation  of  ponderable  matter  from  the  electrical 
energy  of  the  discharge. 

If  either  the  first  or  third  of  these  explanations  be  the 
correct  one,  experimental  evidence  is  afforded  for  the  first 
time  that  complex  atoms  can  be  built  up  out  of  simpler 
ones,  or,  indeed,  from  the  ultimate  electrical  charges.  For 
several  years,  of  course,  it  has  been  well  known  that  the 
heavy  elements  like  radium,  uranium,  polonium,  thorium, 
etc.,  degrade  into  elements  of  lower  atomic  weight  with 
the  production  of  relatively  prodigious  amounts  of  energy. 
The  reversal  of  this  transmutation,  or  the  production  of- 
complex  atoms  from  light  ones,  was  accordingly  expected 
to  be  outside  of  physical  limitations  imposed  by  the  genera- 
tion of  energy  on  the  scale  necessary  to  bring  about  the 
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change,  although  it  now  seems  likely  that  the  cathode  bom- 
bardment mentioned  supplied  the  intensity  of  energy  re- 
quired. If,  on  the  other  hand,  however,  the  helium  and 
neon  groups  are  due  to  the  breaking  down  of  the  heavier 
atoms  contained  in  the  electrodes  or  tube  walls,  the  experi- 
ments still  afford  valuable  data  concerning  the  degradation 
of  other  elements  besides  the  ones  already  known  to  be 
subject  to  this  action. 

In  a  cable  interview,  Sir  Oliver  Lodge  is  quoted  as  as- 
suming a  conservative  position  concerning  the  interpreta- 
tion of  the  new  experiments.  This  distinguished  scientist 
calls  attention  to  the  fact  that  a  very  large  quantity  of 
gas  can  long  remain  occluded  in  the  pores  of  aluminum 
electrodes,  like  those  used  in  the  experiments,  and  that 
this  gas  when  driven  out  under  the  stimulus  of  cathode  ex- 
citation may  appear  to  be  manufactured,  although  actually 
only  a  reserve  supply.  Sir  J.  J.  Thomson  is  declared  to 
incline  to  the  belief  that  the  glass  of  the  experimenters' 
tubes  was  the  source  of  the  helium  and  neon  observed, 
pointing  out  that  in  his  own  experiments  he  discovered  the 
production  of  similar  gases  during  the  first  few  days'  run 
of  the  tests,  following  which  the  effects  ceased  unless  a 
new  glass  tube  was  substituted. 


Electric  Service  for  Suburban  Districts 

At  the  meeting  of  the  St.  Louis  League  of  Electrical 
Interests,  Jovian  Chapter,  held  Feb.  11,  Mr.  S.  H.  Wallace, 
manager  of  the  Suburban  Light  &  Power  Company  of  St. 
Louis,  presented  a  paper  discussing  the  supply  of  electric 
service  to  suburban  districts.  The  speaker  traced  the  his- 
tory and  development  of  his  company's  system,  describing 
in  detail  the  construction  and  methods  employed,  use  of 
automatic  regulators,  etc.  The  growth  of  the  Suburban 
company's  service  is  exemplified,  he  pointed  out,  in  the  in- 
crease of  the  peak  load  from  about  40  kw  in  1901  to  1800 
kw  at  the  present  time.  On  one  of  the  substations,  owing 
to  motor  load,  this  peak  occurs  at  10  a.  m. 


Annual  Meeting  of  the  Electric  Club  of  Chicago 

The  annual  meeting  of  the  Electric  Club  of  Chicago  was 
held  on  Feb.  6.  Reports  were  received  from  the  outgoing 
officers  and  the  new  officers  were  installed.  Mr.  W.  M. 
Connelly,  the  secretary,  reported  that  thirty-seven  regular 
meetings  of  the  club  had  been  held  during  the  year  ended 
Feb.  1,  1913.  At  twenty-six  meetings  speakers  were  pro- 
vided. The  average  attendance  was  sixty-two,  the  num- 
ber of  club  members  in  good  standing  at  the  present  time 
being  366. 

Treasurer  John  R.  Harmon  reported  that  the  club's 
financial  resources  consist  of  $3,000  in  bonds  of  the  Com- 
monwealth Edison  Company  and  $752  cash  in  bank.  Mr. 
H.  (i.  Hafner  reported  for  the  entertainment  committee.. 
Officers  were  elected  as  follows  :  President,  Mr.  George  C. 
Keech,  Cooper  Hewitt  Electric  Company ;  vice-president, 
Mr.  William  E.  Keily,  Electrical  World;  secretary.  Mr. 
Fred  M.  Rosseland,  General  Electric  Company ;  treasurer, 
Mr.  Charles  W.  Forbrich,  Electrical  Review  and  Western 
Electrician;  managers  (in  addition  to  officers  named), 
Messrs.  John  R.  Harmon,  Sanitary  District;  William  \\  . 
Hincher,  Albert  &  J.  M.  Anderson  Manufacturing  Com- 
pany ;  George  Markham,  Chicago  Telephone  Company ;  A. 
Balsley,  Commonwealth  Edison  Company;  H.  M.  Webber, 
<  hicago  Telephone  Company. 

In  laying  down  the  president's  gavel  Mr.  A.  A.  Gray 
spoke  in  especially  commendatory  terms  of  the  work  of 
Secretary  Connelly  and  Treasurer  Harmon.  Mr.  Keech, 
the  new  president,  made  a  brief  address  in  which  he  an- 
nounced that  the  members  of  the  club  would  be  divided 
into  two  equal  divisions  to  take  part  in  a  contest  to  secure 


new  members.  The  divisions  will  vie  with  other  in  this 
endeavor,  and  the  result  will  be  announced  from  week  to 
week.  It  is  expected  that  by  this  means  the  membership 
of  the  club  will  be  raised  to  the  limit  of  500.  Mr.  Keech 
also  said  that  the  club  would  probably  offer  its  services  in 
connection  with  the  plans  for  the  entertainment  of  the 
National  Electric  Light  Association  during  the  June  con- 
vention of  that  body  in  Chicago.  He  announced  commit- 
tee chairmanships  as  follows:  Membership,  Mr.  Balsley; 
attendance,  Mr.  Hincher;  house,  Mr.  Webber;  reception, 
Mr.  Harmon;  speakers,  Mr.  B.  E.  Blanchard ;  entertain- 
ment, Mr.  Markham. 


Testimonial  to  Mr.  W.  W.  Freeman 

As  a  mark  of  their  esteem  and  affection  for  Mr.  W.  W. 
Freeman,  who  retired  on  Dec.  31,  1912,  from  the  manage- 
ment of  the  Edison  Electric  Illuminating  Company  of 
Brooklyn  after  twenty-three  years  of  association  with  it  to 
become  identified  with  the  Alabama  Interstate  Power  Com- 
pany, the  employees  of  the  Brooklyn  company  presented 
him  with  a  silver  service  on  the  evening  of  Feb.  10. 

The  presentation  was  made  at  the  regular  meeting  of  the 
Brooklyn  Company  Section  of  the  National  Electric  Light 
Association,  prior  to  which  the  members  of  the  staff  council 
of  the  company,  with  the  officers  and  committees  of  the 
section,  gave  a  dinner  to  Mr.  Freeman  and  to  Mr.  William 
T.  Burns,  the  famous  detective,  who  later  on  gave  a  two- 
hour  talk  to  the  employees  of  the  company. 


SILVER    SERVICE    PRESENTED    TO    MR.    FREEM  \  X 

Mr.  \V.  F.  Wells,  the  present  general  manager  of  the 
company,  was  to  have  made  the  presentation  speech  t<>  Mr 
Freeman,  but  on  account  of  a  death  in  his  immediate  family 
\\a-  unable  to  be  present,  and  Mr.  F.  A.  Baily.  who  was 
Mr.  Freeman's  secretary  and  is  now  secretary  to  the  lat- 
ter's  successor,  was  called  upon  to  make  the  address.  Mr. 
Baily  paid  a  high  compliment  to  Mr.  Freeman's  ability 
as  shown  in  his  rising  from  the  position  of  stenographer 
to  that  of  vice-president  and  general  manager  of  the  com- 
pany. He  also  spoke  of  the  heavy  debt  le  the 
employees  of  the  company  are  under  to  Mr.  Freeman  in 
connection  with  the  various  profit-sharing,  pension  and 
other  welfare  plans  which  he  placed  in  operation. 

The  silver  service  bears  an  inscription  indicating  the  date 
and  circumstance  of  its  presentation,  followed  by  these  lines: 

"Honor  and  reverence  and  the  good  repute 
That  follows  faithful  service  as  its  fruit 
Be  unto  him  whom  living  we  salute." 

Mr.  Freeman,  in  responding,  expressed  his  appreciation 
of  the  gift  anil  the  feeling  which  accompanied  it. 
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Discussion  of  Municipal  Lighting  by  I.  E.  S.  and 
Municipal  Art  Society 

At  a  meeting  of  the  Illuminating  Engineering  Society 
held  jointly  with  the  Municipal  Art  Society  in  the  galleries 
of  the  National  Arts  Club  at  119  East  Nineteenth  Street, 
New  York,  on  Feb.  12,  a  paper  was  presented  by  Mr.  C.  F. 
LaCombe,  chief  engineer  of  the  Department  of  Water  Sup- 
ply, Gas  and  Electricity  of  the  City  of  New  York.  The  title 
of  the  paper  was  "Municipal  Lighting"  and  particular  atten- 
tion was  paid  to  the  street  lighting  and  fixtures,  to  lighting 
of  municipal  buildings  and  to  illumination  from  electric  ad- 
vertising signs.  The  speaker  described  the  lighting  of  the 
streets  of  the  city  as  it  was  a  few  years  ago  and  then 
told  of  the  improvements  that  have  been  made  and  are  now 
being  planned.  The  lecture  was  illustrated  with  lantern 
slides  showing  fixtures  as  they  formerly  existed  and  con- 
trasted them  with  the  ones  in  use  at  present.  The  speaker 
stated  that  there  are  at  present  in  operation  in  the  borough 
of  Manhattan  more  than  83,000  street  lamps  whose  total 
candle-power  aggregates  approximately  15,000,000.  The 
talk  was  closed  with  an  appeal  for  the  persistent  co-opera- 
tion of  the  artist  and  the  illuminating  engineer  and  the 
furtherance  of  the  artistic  features  in  fixture  design. 

The  meeting  was  also  addressed  by  Mr.  Arthur  Williams, 
general  inspector  for  the  New  York  Edison  Company;  Mr. 
William  Wentz,  of  the  O.  J.  Gude  Advertising  Company, 
and  Mr.  Charles  Roland  Lamb,  ecclesiastical  architect. 

Mr.  Williams  spoke  of  the  value  of  street  lighting  and  in 
quoting  an  eminent  authority  stated  that  one  arc  lamp  was 
the  equal  of  two  policemen  in  rendering  the  highways  of  a 
city  safe  for  pedestrians. 

Mr.  Wentz  followed  the  career  of  the  electric  advertising 
sign  from  the  time  that  the  first  advertisment  of  this  kind 
was  placed  on  Broadway  up  to  the  present  day,  and  de- 
scribed the  Great  White  Way  as  it  now  appears  illuminated 
with  mammoth  flashing  signs. 

Mr.  Lamb  spoke  of  the  beautiful  lighting  effects  pro- 
duced in  the  city  at  the  time  of  the  Hudson-Fulton  celebra- 
tion and  showed  a  number  of  lantern  slides. 

The  meeting  was  preceded  by  a  dinner  at  the  National 
Arts  Club. 


A  School  to  Teach  the  Selling  of  Electricity 

A  school  that  is  probably  unique  has  just  been  established 
in  Chicago,  having  been  incorporated  under  the  laws  of 
Illinois.  It  is  called  the  Chicago  Central  Station  Institute, 
and  it  is  supported  by  the  Commonwealth  Edison  Company, 
Federal  Sign  System  (Electric),  Illinois  Northern  Utilities 
Company,  Middle  West  Utilities  Company  and  the  Public 
Service  Company  of  Northern  Illinois.  The  purpose  of  the 
school  is  to  teach  young-men  students  the  commercial  side 
of  the  electric-service  industry.  A  tuition  fee  is  charged, 
but  the  student  will  give  about  half  of  his  time  to  practical 
work  in  soliciting  business,  and  for  this  he  will  be  paid. 
Mr.  E.  W.  Lloyd,  general  contract  agent  of  the  Common- 
wealth Edison  Company,  is  president  of  the  Chicago  Cen- 
tral Station  Institute,  and  Mr.  Fred  R.  Jenkins,  formerly 
general  inspector  of  the  Chicago  Edison  Company,  is  the 
secretary  and  manager  of  the  new  school.  The  directors 
are  Messrs.  •  Frank  J.  Baker,  John  F.  Gilchrist.  Martin  1 . 
Insull,  E.  W.  Lloyd  and  Charles  A.  Munroe. 

The  course  of  instruction  covers  eleven  months  and  the 
purpose  of  the  school  is  to  supply  the  increasing  demand  of 
large  electrical  companies  for  trained  men  in  their  com- 
mercial and  selling  departments.  The  tuition  is  $100  for 
the  full  term  of  eleven  months,  but  for  his  half-time  service 
in  the  field  it  has  been  arranged  to  pay  the  embryo  solicitor 
$40  a  month.  The  offices  and  classrooms  of  the  new  school 
are  at  112  West  Adams  Street,  Chicago.  Applicants  for 
admission  must  be  over  twenty  years  of  age,  of  good  moral 
character  and  physically  sound.     They  must  have  at  least 


the  equivalent  of  a  high-school  education  and  must  give 
their  entire  time  on  weekdays  to  the  work  of  the  institute 
from  8.30  a.  m.  until  5  :30  p.  m.,  except  for  a  half-holiday  on 
Saturday.  Upon  the  satisfactory  completion  of  the  full 
course  the  graduate  will  receive  a  certificate  to  that  effect. 

The  subjects  of  study  include  salesmanship,  rates  for 
lighting  and  motor  service,  electricity  in  residences  and 
theaters  and  on  the  farm,  electric  motors  and  factory  light- 
ing, signs  and  decorative  lighting,  lamps,  electrical  construc- 
tion, electricity  for  stores,  accounting  and  metering,  gener- 
ating and  distribution,  and  isolated  plants. 

Among  the  lecturers  will  be  Messrs.  W.  L.  Abbott,  P.  P. 
Bird,  O.  J.  Bushnell,  W.  A.  Durgin,  John  W.  Ferguson, 
H.  B.  Gear,  John  F.  Gilchrist,  M.  S.  Hart,  O.  R.  Hogue. 
Dana.  H.  Howard,  George  B.  Johnson,  George  Harvey 
Jones,  P.  Junkersfeld,  E.  W.  Lloyd,  W.  D.  Mcjunkin,  J.  C. 
Manley,  H.  I.  Markham,  W.  J.  Norton,  C.  W.  Pen  Dell  and 
E.  O.  Schweitzer.  Mr.  H.  L.  Lincoln  has  been  engaged  as 
general  instructor. 


Electric-Vehicle  Prospects  in  Chicago 

Lunching  together  informally,  members  of  the  Chicago 
Section  of  the  Electric  Vehicle  Association  discussed  mat- 
ters of  common  interest  at  the  meeting  of  Feb.  4.  Mr. 
George  Harvey  Jones,  chairman  of  the  section,  who  re- 
cently returned  from  the  Pacific  Coast,  gave  a  short  account 
of  his  observations  in  California.  He  said  that  in  Los 
Angeles  a  large  number  of  electric  passenger  cars  are  in 
use  but  not  many  electric  trucks.  There  would  seem  to 
be  an  opportunity  in  that  city  for  the  use  of  a  much  greater 
number  of  electric  commercial  vehicles.  Mr.  D.  C.  Arling- 
ton, the  statistician  of  the  Chicago  Section,  announced  that 
there  are  531  electric  commercial  vehicles  in  service  or 
on  order  in  Chicago.  Mr.  H.  E.  Niesz  told  of  the  location 
of  a  new,  exclusively  electric  garage,  of  which  Mr.  J.  J. 
O'Brien  is  proprietor,  at  4167  Emerald  Avenue.  This 
garage  is,  perhaps,  the  first  exclusively  electric  garage  to 
be  opened  in  the  industrial  region  known  as  the  "Stock- 
yards district."  It  is  supplied  with  electric  energy  by  the 
Cosmopolitan  Electric  Company  and  makes  a  flat  rate  of 
$20  a  month  for  the  storage,  washing  and  minor  repairs  of 
commercial  vehicles.  To  this  is  added  a  charge  for  elec- 
tricity figured  at  4.5  cents  per  kw-hr.  for  the  first  300  hours 
and  4  cents  an  hour  for  all  subsequent  energy  consumption 
during  the  month.  It  is  believed  that  this  combined  rate 
will  make  the  garage  cost  of  maintaining  an  average  elec- 
tric truck  about  $40  or  $45  a  month. 

Mr.  James  H.  Delany,  of  the  Cosmopolitan  company, 
pointed  out  that  there  is  a  great  opportunity  for  extending 
the  use  of  electric  commercial  vehicles  in  the  industrial  dis- 
trict near  the  Union  Stockyards.  The  existence  of  the  new 
garage  should  make  it  easier  for  manufacturers  of  and 
dealers  in  electric  trucks  to  sell  their  vehicles  in  the  Stock- 
yards district.     A  discussion  followed. 


Public    Service    Electric    Company's    Educational 
Campaign 

At  the  regular  weekly  meeting  of  the  employees'  in- 
dustrial school  of  the  Public  Service  Electric  Company  of 
New  Jersey,  Jersey  City,  Feb.  7,  Prof.  T.  Gilbert  McFad- 
den,  dean  of  the  electrical  course  in  the  Industrial  and 
Technical  High  School  of  Hudson  County,  discussed  the 
fundamental  physics  of  electrical  generation,  supplement- 
ing his  lecture  with  laboratory  experiments  demonstrating 
the  theories  of  which  he  spoke.  The  lecture  was  illustrated 
with  numerous  diagrams  and  was  delivered  in  non-technical 
language. 

This  address  was  the  initial  expression  of  the  co-opera- 
tion  which  the  educational  committee  of  the  Public  Service 
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Electric  Company  has  been  able  to  secure  from  the  Hudson 
County  Board  of  Education.  The  meeting  was,  however, 
the  third  of  a  series  dealing  with  subjects  pertaining  to  the 
generation  of  gas  and  electricity  and  the  commercial  uses 
of  these  two  commodities. 

Many  central-station  companies  are  spending  no  incon- 
siderable amount  of  time  and  money  in  educating  their 
salesmen  to  become  more  efficient.  The  Public  Service 
Electric  Company  has  elaborated  on  this  system  and  ex- 
tended it  to  include  all  the  employees  of  its  offices.  The 
men  of  the  accounting  and  collection  departments  come 
into  more  intimate  contact  with  the  public  than  the  men  in 
any  other  branch  of  the  company's  business.  It  has  been 
the  aim  of  the  management  to  secure  the  closer  co-opera- 
tion of  these  men  and  to  show  them  the  adaptations  and 
applications  of  electricity  so  that  they  may  act  as  mission- 
aries to  the  public  with  which  they  deal. 

The  success  with  which  this  plan  has  been  attended  is 
illustrated  in  point  by  the  fact  that  at  the  close  of  the  last 
meeting  two  men  from  the  accounting  department  and  one 
collector  presented  Mr.  T.  F.  Bludworth,  who  was  presid- 
ing at  the  meeting,  with  the  addresses  of  prospective 
customers  for  an  electric  washing  machine,  a  coffee  perco- 
lator and  a  flatiron. 

In  addition  to  providing  weekly  instruction  for  the  em- 
ployees, the  company  is  conducting  a  boys'  class  in  elec- 
tricity at  night  school.  To  this  class  is  eligible  one  pupil 
from  each  school  in  Hudson  County  in  which  a  course  in 
physics  is  available,  and  it  is  declared  that  these  future 
electrical  engineers  are  the  best  emissaries  the  central  sta- 
tion has  yet  been  able  to  acquire. 


Additional  Water-Power  for  Minneapolis  and 
St.  Paul 

Active  construction  work  has  been  commenced  on  the 
Coon  Creek  Rapids  development  in  the  Mississippi  River, 
11  miles  northeast  of  Minneapolis,  where  a  12,000-hp  plant 
is  to  be  erected  by  H.  M.  Byllesby  &  Company,  to  furnish 
additional  power  to  their  Minneapolis  and  St.  Paul  prop- 
erties. The  dam  is  being  built  under  a  fifty-year  permit 
granted  by  the  United  States  government,  which  requires 
that  the  army  engineers  supervise  the  design,  construction 
and  operation  of  the  development. 

The  dam  will  consist  of  an  earth  embankment  with  core 
walls  600  ft.  long,  power  house  and  retaining  section  470 
ft.  long,  including  sluice-gates,  log  chute  and  fishway,  and 
spillway  section  1000  ft.  long,  making  the  total  length  of 
the  structure  2070  ft.  This  work  will  involve  20,000  cu.  ft. 
of  earth  embankment  and  approximately  45,000  cu.  yd.  of 
steel-reinforced  concrete. 

To  secure  a  suitable  and  safe  foundation,  8000  round 
wooden  piles  will  be  driven  down  to  firm  foundation.  About 
1000  tons  of  interlocking  sheet-steel  piling  will  also  be  used 
in  lieu  of  a  cut-off  wall  for  retention  of  water  in  the  reser- 
voir and  prevention  of  under-cutting  of  the  dam.  In  order 
to  provide  for  the  greatest  possible  head  at  all  stages  of 
river  flow,  at  the  same  time  preventing  excessive  flood 
heights,  Tainter  gates  are  to  be  used  for  regulating  the 
water  level  in  the  reservoir.  Twenty-eight  of  these  33-ft. 
steel  gates,  each  weighing  12,000  lb.,  will  be  erected  be- 
tween reinforced-concrete  piers  built  on  the  spillway  por- 
tion of  the  dam.  The  fishway,  designed  in  accordance  with 
government  requirements,  will  provide  for  the  free  passage 
of  fish  up  and  down  stream,  and  the  log  sluice  will  afford  a 
convenient  means  of  passing  logs  by  the  dam. 

The  first  installation  in  the  power  house  will  aggregate 
12,000  hp,  transmitting  to  Minneapolis  at  13,300  volts,  thus 
tying  in  directly  without  transformers  with  the  general 
distribution  system  of  the  Minneapolis  General  Electric 
Company  at  its  Riverside  steam  plant.  The  transmission 
line  to  Minneapolis  will  be  erected  for  part  of  the  distance 


on  private  right-of-way  and  partly  alongside  the  new  tracks 
of  the  Minneapolis  &  Northern  Railroad. 

Within  the  last  three  weeks  a  construction  camp  has 
been  established  at  Coon  Creek  Rapids,  accommodation  for 
400  men  being  provided.  This  will  be  increased  later  so 
as  to  provide  for  800  to  1000  men  during  the  spring  and 
summer  months.  The  camp  is  equipped  with  its  own  water 
supply  and  sewage  system.  Following  modern  methods,  a 
hospital,  with  a  surgeon,  trained  nurses  and  attendants,  will 
be  available  during  construction.  Matters  of  water  supply, 
sanitation  and  policing  of  the  camp  will  be  handled  in  the 
same  way  as  if  for  a  modern  city.  The  camp  will  be  lighted 
by  electricity  throughout,  energy  being  supplied  by  the  Min- 
neapolis company.  Electricity  will  also  be  used  for  driving 
a  considerable  portion  of  the  construction  plant. 

During  the  construction  of  the  dam  there  will  be  dis- 
tributed for  labor  and  commissary  supplies  approximately 
$600,000.  The  housing  and  feeding  of  the  men  employed 
on  the  construction  are  in  themselves  an  enormous  under- 
taking, in  view  of  the  short  time  allotted  for  this  work  and 
the  relatively  short  period  that  the  camp  will  be  in  opera- 
tion. 


Power  Negotiations  at   Westfield,   Mass. 

Negotiations  have  been  continued  between  the  Amherst 
Power  Company  and  the  Westfield  (Mass.)  board  of  elec- 
tric light  commissioners  in  connection  with  the  proposed 
supply  of  electricity  to  the  town  from  the  company's  hydro- 
electric system  and  the  shutting  down  of  the  existing  mu- 
nicipal steam  plant  as  a  regular  source  of  electrical  service. 
A  new  proposition  has  been  made  by  the  company  which 
will  enable  the  town  to  lay  aside  $5,500  per  year  for  depreci- 
ation and  an  additional  $6,000  as  profit,  if  the  present  plant 
is  shut  down,  upon  the  basis  of  a  ten-year  contract,  giving 
the  municipality  an  annual  saving  of  $11,500  over  the  pres- 
ent cost  of  serving  the  public.  The  company  also  proposes 
to  keep  the  existing  steam  plant  of  the  town  in  repair  and 
in  running  order  during  the  decade,  with  the  privilege  of 
operating  it  as  an  auxiliary  in  case  of  necessity,  all  oper- 
ating costs  to  be  paid  by  the  company.  It  also  agrees  to 
give  notice  at  the  end  of  eight  years  of  the  schedule  of 
prices  proposed  for  the  following  decade.  The  company  is 
prepared  to  begin  service  to  Westfield  by  Sept.  1,  in  case 
of  a  favorable  decision  by  the  municipal  lighting  board, 
and  if  the  proposition  is  accepted  a  transmission  line  will 
be  built  through  the  Westfield  Valley  to  enable  the  delivery 
of  energy  to  be  made  from  a  central  distributing  point. 


Extensions  to  New  Haven  Single-Phase  System 

In  the  accompanying  table  is  shown  the  increase  in 
single-phase  electrification  of  the  New  York.  New  Haven 
&  Hartford  Railroad  from  the  beginning  of  operation  in 
1907  up  to  the  present  date. 

NEW    YORK,    NEW    HAVEN-    &    HARTFORD    RAILROAD    ELECTRIFICA- 
TION 


Track  electrified,  miles .      . 

Power  house,  hp 

Number  of  electric  locomotives 

Horse  power  of  electric  locomotives 

Electric  locomotive  mileage. 


The  recent  decision  to  electrify  the  division  between  Bos- 
ton and  Providence  will  add  about  200  miles  of  track  elec- 
trification, the  proposed  territory  being  a  four-track  route 
between  Boston  and  Providence,  inclusive  of  the  yards  and 
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sidings  necessary  to  electric  movement.  The  engineering 
plans  for  application  of  the  single  phase  to  this  territory 
are  practically  complete,  the  actual  work  of  construction 
being  held  in  abeyance  only  until  indorsement  of  necessary 
appropriations  to  cover  the  cost. 

The  New  York,  New  Haven  &  Hartford  Railroad  engi- 
neering specification  for  the  electrification  of  the  Boston 
metropolitan  district,  comprising  over  400  miles,  is  based 
upon  single-phase  operation.  In  addition  to  the  large  ex- 
tensions of  the  original  single-phase  electrification  of  the 
New  Haven  system  that  have  been  made,  others  are  now  in 
progress,  including: 

(1)  The  six-track  main-line  Harlem  River  branch,  with 
sidings  and  yards. 

(2)  New  York,  Westchester  &  Boston  two-track  and 
four-track,  with  sidings  and  yards. 

(3)  The  extension  of  the  four-track  main  line  to  New 
Haven,  with  sidings  and  yards. 

(4)  Four-track  section,  Boston-Providence. 

All  of  the  above  cover  passenger,  freight  and  switch 
operation.  The  original  electrified  track  mihage  of  the 
New  Haven  system  was  114.  When  the  above  extensions 
are  completed  the  total  electrified  track  mileage  will  be  750. 


Power  Development  for  Montpelier  District 

The  Consolidated  Lighting  Company,  of  Montpelier,  Vt., 
one  of  the  Tenney  companies,  has  purchased  the  Molly 
Falls  Light  &  Power  Company,  of  Marshfield.  Vt.,  and  also 
water  rights  at  Lamberton  Mills  and  Peacham  Pond.  The 
Consolidated  company  is  planning  to  develop  about  3000  hp 
at  Molly  Falls  by  raising  the  level  of  Peacham  Pond  about 
8  ft.,  increasing  the  area  by  about  100  acres  and  storing  in 
the  basin  the  flood  waters  of  the  spring.  The  plans  include 
the  building  of  a  power  house  on  the  site  of  the  present 
smaller  station  at  Molly  Falls  and  the  installation  of  a 
pipe  line  1.5  miles  long  to  the  Lamberton  mill,  where  the 
existing  dam  will  be  rebuilt  and  the  storage  capacity  in- 
creased as  outlined  above.  The  power  will  be  utilized  in 
the  Barre  and  Montpelier  district  in  connection  with  that 
furnished  by  the  other  plants  of  the  company.  The  head- 
quarters of  the  Tenney  companies  are  at  Boston. 


Technical  Aid  for  Judges  in  Trial  of  Patent  Cases 

Clause  79  of  the  new  rules  of  practice  for  the  courts  of 
equity  of  the  United  States,  which  became  effective  on 
Feb.  1,  provides  that  with  the  concurrence  of  a  majority  of 
the  circuit  judges  for  the  circuit  the  district  courts  may 
make  any  other  and  further  rules  which  do  not  conflict  with 
those  already  promulgated  by  the  Supreme  Covrt.  Under 
this  authority  a  number  of  new  rules  have  been  drawn  up, 
one  of  which  provides  for  the  position  of  "assessor"  in 
patent  cases,  following  the  German  practice.  This  new 
rule  is  as  follows : 

"In  the  trial  of  a  patent  cause,  whenever  in  the  opinion 
of  the  court  that  cause  involves  intricate  technical  or  scien- 
tific questions  of  fact,  the  court  will,  upon  the  consent  of 
all  parties,  appoint  some  disinterested  person  skilled  in  the 
art  to  act  as  assessor,  the  reasonable  fee  for  whose  services 
shall  be  a  part  of  the  taxable  disbursements  and  enforcible 
as  is  a  master's  fee.  Such  assessor  shall  sit  with  the  judge 
at  the  hearing  of  the  evidence  and  shall  assist  the  court  in 
its  deliberations  upon  the  cause  in  such  manner  as  the  trial 
judge  may  request,  and  any  written  opinion  rendered  by  the 
assessor  at  the  request  of  the  judge  shall  be  a  portion  of  the 
record  on  appeal." 

It  is  said  that  the  creation  of  this  new  position  was  fore- 
shadowed in  a  decision  by  Judge  Hand  (Electrical  World, 
Oct.  28,  191  r,  page  1081).  The  advantages  of  this  plan  are 
obvious  and  its  workings  will  be  followed  with  interest. 


Dissolution  of  Monopoly  in  Unpatented  Articles 

On  Feb.  7  an  agreed  decree  was  entered  by  Federal  Judge 
Tuttle  at  Detroit,  Mich,  dissolving  the  so-called  boot  and 
shoe  last  trust,  composed  of  the  Krentler-Arnold  Hinge 
Last  Company  and  numerous  other  last  manufacturers  with 
whom  it  was  allied  by  agreements.  It  was  charged  in  the 
government  suit  against  the  Krentler-Arnold  company  that 
it  controlled  75  to  80  per  cent  of  the  boot  and  shoe  last 
business  and  dominated  the  entire  interstate  commerce 
therein,  in  violation  of  law.  Instead  of  manufacturing  its 
patented  lasts  exclusively,  the  company  issued  license  agree- 
ments to  other  manufacturers,  under  which  the  latter,  it  is 
said,  agreed  to  maintain  a  stipulated  schedule  of  prices. 

The  purpose  of  these  agreements,  it  was  charged,  was  to 
fix  arbitrarily  and  unfairly  high  prices  on  both  patented 
and  unpatented  lasts,  the  latter  forming  about  50  per  cent 
of  the  business.  Prices  were  fixed  and  unreasonable  profits 
obtained,  it  was  declared,  through  an  organization  known 
as  the  Cary  Club,  composed  almost  exclusively  of  licensees 
of  the  Krentler-Arnold  Hinge  Last  Company. 

By  the  agreed  decree,  in  which  the  defendants  disclaim 
all  intention  of  violating  the  Sherman  law,  they  are  re- 
strained from  continuing  the  alleged  unlawful  features  of 
their  agreements  and  from  further  maintaining  the  Cary 
Club. 

The  decree,  in  effect,  lays  down  the  principle  that  it  is 
unlawful  to  tie  together  patented  and  unpatented  articles  so 
as  to  fix  the  price  of  the  unpatented  commodity.  Neither 
the  government's  petition  nor  the  decree  questions  the  right 
of  a  patentee  to  fix  the  price  of  a  patented  last.  The  gov- 
ernment's petition  was  signed  by  Attorney-General  Wicker- 
sham,  Mr.  James  A.  Fowler,  assistant  to  the  Attorney- 
General,  and  Mr.  Malcolm  A.  Coles,  special  assistant. 


Status  of  Niagara  Falls  and  Connecticut  River  Bills 

The  Connecticut  River  dam  bill  and  the  committee  on 
foreign  affairs'  bill  on  the  control  of  the  waters  above 
Niagara  Falls  are  still  awaiting  action  in  Washington, 
with  the  probability  that  both  will  be  voted  on  this  week 
or  early  next  week.  Considerable  opposition  to  both  bills 
has  developed,  although  provision  has  been  made  whereby 
the  state  governments  will  regulate  the  companies  affected 
as  to  rates,  service,  etc.  The  principal  opposition  to  the 
Connecticut  River  dam  bill  appears  to  be  from  the  far 
Western  States,  especially  on  the  provision  enabling  the 
government  to  impose  charges  on  the  grantee. 

One  section  of  the  Niagara  Falls  bill  stipulates  that  the 
water  must  be  used  to  its  full  or  proper  standard  of  effi- 
ciency and  that  if  it  is  not  so  used  the  Secretary  of  War 
may  revoke  the  permit  after  giving  five  years'  notice  to  the 
company  holding  the  permit.  The  Niagara  Falls  Power 
Company  and  the  Hydraulic  Power  Company,  the  two 
companies  involved,  both  take  water  above  the  falls  and 
discharge  it  at  about  the  same  point  below  the  falls.  The 
former  generates  11  hp  per  cubic  foot  of  water  per  second 
used  and  the  latter  generates  18  hp  per  cubic  foot  of  water 
per  second  used.  The  Niagara  Falls  Power  Company  is 
the  pioneer  company  and  discharges  its  water  through  a 
long  tunnel  passing  under  the  city  and  emerging  at  a  point 
under  the  passenger  bridge  spanning  the  gorge.  The  Hy- 
draulic Power  Company  takes  water  through  a  canal  and 
simply  drops  it  over  the  brink  below  the  bridge  mentioned 
to  the  power  house  below.  Its  equipment  is  newer  than 
that  of  the  Niagara  Falls  Power  Company  and  its  head 
greater,  and  if  the  performance  of  its  equipment  is  chosen 
as  standard  and  the  provisions  of  the  proposed  bill  are 
enforced,  it  will  virtually  require  the  rebuilding  of  the  sta- 
tions of  the  Niagara  Falls  Power  Company.  It  is  prob- 
able, however,  that  any  attempt  to  enforce  the  standard 
will  involve  extensive  litigation. 
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Governor  Amnions  on  Colorado's  Water-Powers 

An  attendance  of  220  marked  the  Feb.  6  luncheon  of  the 
Colorado  Electric  Club,  when  the  Hon.  E.  M.  Amnions, 
Governor  of  the  State,  addressed  the  club  on  the*  subject 
of  "The  Electrical  Development  of  Colorado."  Referring 
to  the  undeveloped  natural  resources  in  metal  mines  and 
agriculture,  the  speaker  urged  the  need  for  better  utilizing 
the  waters  of  the  State,  both  in  the  mountain  streams  for 
power  purposes  and  by  the  electric  pumping  of  wells  for 
irrigation.  Such  pumping,  declared  the  Governor,  often 
proves  to  be  cheaper  than  gravity  irrigation  with  long 
ditches  and  shallow  storages,  on  account  of  the  latter's 
limited  usefulness  and  large  losses  by  seepage  and  evapora- 
tion. Governor  Ammons  assailed  the  position  of  the  federal 
government  in  exacting  royalty  for  the  use  of  state  waters 
because  they  originate  partly  on  government  land.  This 
policy,  he  declared,  discriminates  against  Colorado  by  deny- 
ing it  ready  development  of  its  resources,  although  Eastern 
States  have  in  the  past  been  allowed  the  greatest  freedom. 
The  speaker  praised  the  work  of  Mr.  D.  C.  Beaman  toward 
a  solution  of  the  water-power  conservation  problem  for 
Colorado's  benefit  and  urged  state  control  of  water-power 
rights. 


Government  Suit  Against  Trade  Monopoly 

The  federal  Department  of  Justice  filed  its  third  anti- 
trust suit  against  the  United  Shoe  Machinery  Company 
at  Trenton,  N.  J.,  on  Feb.  8,  alleging  monopoly  and  unfair 
trade  tactics  toward  the  Keighley  company.  The  govern- 
ment's bill  asked  for  the  termination  of  the  contract  under 
which  the  Keighley  company  gave  the  United  company 
the  exclusive  right  to  lease  to  shoe  manufacturers  the  in- 
seam  trimming  machine,  the  patent  for  which  the  Keighley 
company  holds.  A  number  of  individual  defendants  are 
also  named  in  the  complaint.  The  government  severely  ar- 
raigned the  $25,000,000  United  company  and  charged  that 
it  controls  more  than  99  per  cent  of  the  trade.  It  is  al- 
leged, among  other  things,  to  have  discontinued  the  sale 
of  all  important  shoe  machinery  and  put  into  effect  unrea- 
sonable and  oppressive  licenses  and  restrictions,  which 
shoe  manufacturers  are  compelled  to  accept  in  order  to  do 
business  at  all.  The  company  is  also  accused  of  acquiring 
and  suppressing  valuable  patents,  and  persons  assigning 
patents  to  the  "trust"  are  said  to  have  been  required  to 
agree  to  transfer  for  a  specified  time  all  their  future  patents 
for  or  inventions  of  shoe  machinery. 

There  is  pending  at  Boston  a  civil  suit  for  the  dissolu- 
tion of  the  shoe  machinery  company,  and  one  count  of  in- 
dictments returned  against  its  officers  for  the  alleged  viola- 
tion of  the  Sherman  law.  The  United  States  Supreme 
Court  recently  dismissed  other  indictments  filed  against  the 
same  defendants. 


Nebraska    Investigates    State    Development    of 
Water-Powers 

The  disposition  of  250,000  hydroelectric  hp,  the  possible 
development  of  the  streams  of  eastern  Nebraska,  hangs  on 
the  result  of  an  investigation  which  is  now  being  made  by 
the  Nebraska  Legislature  into  the  feasibility  of  a  plan  by 
which  the  State  will  issue  bonds,  develop  the  power  and  sell 
the  energy  to  the  cities  of  Omaha,  Lincoln,  Sioux  City  and 
other  places  along  the  Missouri  River.  Under  existing  laws 
the  Commonwealth  has  no  authority  to  enter  upon  this  field 
of  work,  but  advocates  of  state  ownership  arc  urging  that 
the  Legislature  enact  the  necessary  laws  and  undertake  the 
development.  A  bill  with  that  aim  in  view  has  been  intro- 
duced in  the  Legislature,  and  a  committee  is  now  engaged 
in  making  the  investigation. 

Nebraska  does  not  produce  a  pound  of  coal  or  a  gallon 
of  oil.  and  the  development  of  its  water-powers  is  of  vital 


interest.  There  is  a  fall  of  some  5000  ft.  between  its  west- 
ern and  eastern  boundary,  and  its  big  rivers  are  capable  of 
developing  large  quantities  of  electricity.  Kountze  Broth- 
ers, bankers,  of  New  York,  the  Moore  syndicate  of  Detroit 
and  the  Babcock-Doherty  interests  have  grants  for  develop- 
ing more  than  100,000  hp  on  the  Platte  River,  and  the  sites 
are  all  within  transmitting  distance  of  Omaha.  Governor 
Aldrich,  however,  is  opposed  to  state  development,  and  Prof. 
G.  E.  Condra,  director  of  the  state  conservation  work, 
agrees  with  him.  According  to  Prof.  Condra,  the  State 
should  grant  the  power  sites  to  private  parties,  but  should 
retain  supervision  over  the  development.  He  says  that  this 
is  the  best  practical  means  of  securing  development  without 
exploitation  and  sacrifice  of  the  public  interest. 


Governor  Foss  to  Fight  for  Utility  Legislation  in 
Massachusetts 

In  an  interview  with  the  press  on  Feb.  8,  Governor  Foss 
of  Massachusetts  expressed  his  intention  of  keeping  up  the 
light  with  the  Legislature  over  the  utilities  legislation  as 
long  as  the  issue  remains.  He  is  opposed  to  the  bill  trans- 
ferring the  control  of  telephone  and  telegraph  companies  to 
the  gas  and  electric  light  commission  and  is  not  enthusi- 
astic over  the  proposal  to  investigate  the  telephone  situation 
by  a  special  commission,  on  the  ground  that  it  would  post- 
pone action  on  the  utilities  legislation.  The  Governor  in- 
sists that  what  is  needed  is  a  single  board  to  supervise  all 
the  public-service  corporations;  uniformity  in  carrying  out 
the  policy  of  regulating  quasi-public  corporations  is  what  he 
seeks.  He  said  that  both  the  railroad  commission  and  the 
gas  and  electric  light  commission  have  done  excellent  work; 
that  the  trouble  is  not  with  the  commissions  but  with  the 
system,  which  requires  the  attention  of  commissioners  to 
routine  work  that  might  be  done  by  subordinates.  With 
all  matters  grouped  under  a.  single  commission,  the  board 
could  give  its  attention  to  matters  of  policy,  allowing  sub- 
ordinates to  carry  out  its  decisions.  The  commission  should, 
of  course,  have  the  machinery  to  get  at  the  facts,  but  in  the 
opinion  of  the  Governor,  it  should  sit  in  a  judicial  capacity 
and  pass  on  the  facts  laid  before  it. 


Louisville  Merger  Interrupted  by  Gas  Disagreement 

Although  the  recent  termination  of  negotiations  between 
11.  M.  Byllesby  &  Company  of  Chicago  and  Mayor  William 
O.  Head  of  Louisville.  Ky.,  looking  toward  a  merger  of  the 
electric  and  gas  companies  in  Louisville  under  Byllesby 
management  is  said  to  have  placed  a  quietus  upon  the 
project  for  some  time  to  come,  many  persons  who  are 
thoroughly  conversant  with  the  existing  state  of  affairs  in 
the  Gateway  City  insist  that  the  negotiations  would  not 
have  gone  so  far  as  they  did  only  to  be  stopped  completely 
by  disagreement.  It  is  declared  that  resumption  of  the  mat- 
ter may  be  expected  in  the  immediate  future  and  that  the 
Byllesby  merger  is  even  now  as  certain  to  go  through  as 
it  apparently  was  during  the  most  favorable  moments  of 
the  conference. 

The  understanding  throughout  the  negotiations  was  that 
the  city  of  Louisville  would  withdraw  its  opposition  to  the 
consolidation   and   consequent   elimination   of   uti 
petition   in    Louisville   if  the  Byllesby  interests 
35-cent  gas  from  the  West  Virginia  fields  of  t'. 
Oil  Company  according  to  a  tentative  offer  made  by  the 
Chicago   capitalists.      Mayor   Head   objected,   however,    to 
50-cent  service  charges,  deposits  to  guarantee  the  payment 
of  bills,  charges  of  a  dollar  for  connecting  a  meter,  and 
other  considerations  requested  by  the   Byllesby  interests  in 
applying  for  a  gas  franchise.     It  is  now  declared  that  the 
merger  mav  be  considered  unlikely  for  the  remainder  of  the 
present  administration,  or  until  next  November. 
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Rules  of  Electric  Service  in  Wisconsin 

At  the  annual  meting  of  the  Wisconsin  Electrical  Asso- 
ciation recently  held  in  Milwaukee,  as  noted  in  the  Elec- 
trical World  of  Jan.  25,  1913,  a  paper  was  presented  by 
Mr.  J.  N.  Cadby,  of  the  engineering  staff  of  the  Railroad 
Commission,  entitled  "The  Proposed  Revision  of  Standards 
of  Electric  Service  Now  Under  Consideration  by  the  Rail- 
road Commission  of  Wisconsin." 

Tentative  rules  for  electric  service  in  Wisconsin  have 
been  prepared  by  the  commission,  modifying  existing  rules 
and  adding  new  ones.  These  rules  were  explained  by  the 
speaker.  They  relate  chiefly  to  electricity  meters  and  meter 
testing,  although  interruptions  to  service,  voltage  fluctua- 
tion, compulsory  inspection  of  consumers'  lamps,  recom- 
mendation to  customers  of  the  most  efficient  illuminating 
service,  and  manner  of  making  bills,  are  also  included  in 
the  proposed  new  standards. 

Mr.  Cadby  said  that  the  fact  that  three  fatal  accidents 
during  the  year  1912  were  due  to  contact  with  guy  wires 
may  have  had  some  influence  in  inducing  the  commission  to 
propose  revised  standards.  The  present  standards  of  serv- 
ice have  been  in  use  five  years.  A  few  requests  have  been 
received  for  exemption  from  the  rules,  principally  from 
small  companies,  some  having  only  twenty  or  thirty  cus- 
tomers. One  of  the  proposed  rules  requires  meter  records 
only  from  utilities  having  more  than  250  electricity  meters. 
It  is  also  proposed  to  lengthen  the  interval  between  tests 
for  some  classes  of  service.  The  speaker  remarked  that 
practically  half  of  the  meters  tested  by  the  commission 
were  large  instruments  in  theaters,  mines  and  factories. 

Mr.  F.  A.  Vaughn,  of  Milwaukee,  opened  the  discussion. 
He  spoke  as  a  member  of  the  meter  committee  of  the 
National  Electric  Light  Association,  advocating  co-opera- 
tion between  the  different  societies  in  the  electrical  field 
and  between  them  and  the  public-service  commission.  He 
told  of  the  work  of  the  N.  E.  L.  A.  committee,  of  its 
"Metermen's  Handbook"  and  the  "Code  for  Electricity 
Meters,"  produced  jointly  by  the  N.  E.  L.  A.  and  the 
Edison  Association.  He  read  comments  made  by  the  meter 
committee  of  the  N.  E.  L.  A.  on  the  tentative  rules  of  the 
Railroad  Commission  of  Wisconsin.  That  committee  depre- 
cates discrimination  between  large  and  small  companies. 

Rule  24  of  the  proposed  list  received  considerable  atten- 
tion. It  provides  that  utilities  shall  inspect  in  a  general 
way  customers'  incandescent-lamp  installations  at  least  once 
in  two  years  and  give  customers  reasonable  assistance  in 
securing  incandescent  lamps  best  adapted  to  the  service  fur- 
nished. Mr.  Vaughn,  for  the  N.  E.  L.  A.  meter  committee, 
said  that  such  a  rule  might  involve  serious  complications 
unless  liberally  interpreted.  Nevertheless,  something  of 
the  kind  might  be  accomplished.  Speaking  personally,  Mr. 
Vaughn  urged  co-operation  with  the  Illuminating  Engi- 
neering Society  and  commended  the  illuminating  primer. 

Mr.  Wheeler,  of  Eau  Claire,  doubted  the  practicability 
of  Rule  24.  Mr.  Cadby  said  that  the  company's  representa- 
tives might  put  stickers  on  blackened  lamps.  Customers' 
lamps  might  be  inspected  when  the  meter  is  tested.  Mr. 
Winslow  said  that  there  is  a  distinction  between  the  com- 
pany's offering  its  services  and  its  compelling  the  customer 
to  accept  its  lamp  inspection.  The  rule  might  be  modified 
so  that  the  inspection  would  not  be  compulsory.  Mr.  M.  C. 
Ewing,  of  Wausau,  thought  the  inspection  should  extend  to 
motors  and  perhaps  heating  appliances  as  well  as  to  lamps. 
The  inspector  should  have  some  knowledge  of  illuminating 
engineering  and  make  a  report  to  his  company,  this  report, 
in  substance,  to  be  transmitted  to  the  customer.  Mr.  Panv 
perin  thought  such  a  plan  would  not  be  feasible  for  small 
companies.  He  also  pointed  out  that  the  inspection  idea 
dated  back  to  carbon-lamp  days  and  lost  much  of  its  force 
in  connection  with  tungsten-lamp  installations.  Mr.  Korst 
objected  to  too  much  paternalism  and  said  that  in  any  event 
the  company  should  be  obliged  to  make  inspection  only 
where  it  furnished  the  lamps.  « 


Rule  21,  as  proposed,  elicited  some  discussion.  It  pro- 
vides for  a  "referee  test"  of  a  consumer's  meter  by  the 
commission  on  formal  application.  Mr.  Korst  said  that  the 
complainant  should  seek  redress  from  the  company  first. 
Mr.  Cadby  said  that  as  a  matter  of  fact  the  commission 
was  not  asked  to  make  many  referee  tests.  But  when 
application  was  made  to  it  the  consumer  would  have  more 
confidence  in  the  commission,  perhaps,  than  in  the  company. 
Referring  again  to  Rule  24,  Mr.  Cadby  said  that  perhaps 
the  lamp  inspection  could  be  done  by  solicitors,  and  that  this 
would  create  a  good  impression  in  the  mind  of  the  con- 
sumer. 


Tariff  Hearings  on  Schedules  B  and  C 

The  last  two  issues  have  contained  accounts  of  the  tariff 
hearings  before  the  ways  and  means  committee  of  the 
House  of  Representatives  which  had  a  bearing  on  the  elec- 
trical industry.  Other  features  of.  electrical  interest  in 
connection  with  the  hearings  are  given  in  the  following 
columns. 

Arc  Lamp   Carbons 

Among  others,  Mr.  Hugo  Reisinger,  of  New  York,  testi- 
fied on  the  subject  of  electric-light  carbons.  Mr.  Reisinger 
said  that  the  National  Carbon  Company,  by  procuring  from 
the  Fifty-ninth  Congress  a  practically  prohibitory  duty  on 
electric-light  carbons,  battery  carbons  and  brushes,  had 
been  able  to  prevent  the  importation  of  low-grade  carbons, 
entirely  and  to  control  80  per  cent  of  the  output  of  high- 
grade  carbons,  composed  chiefly  of  lampblack  or  retort 
carbon.  Mr.  Reisinger  then  referred  to  the  hearings  in 
1908,  and  said  it  was  not  disputed  that  the  carbon  business 
was  in  the  hands  of  a  trust.  He  also  claimed  that  the 
National  company  is  making  excessive  profits,  on  an  in- 
flated capitalization.  Under  the  Dingley  tariff  the  duty  was 
90  cents  per  100  carbons,  but  this  was  changed  to  65  cents 
per  100  ft.  by  the  Payne-Aldrich  tariff,  which,  the  witness 
said,  was  really  an  increase,  because  under  the  former 
tariff  the  carbons  were  2  ft.  to  3  ft.  in  length.  The  low 
grade  of  carbons,  made  entirely  from  petroleum  coke,  on 
which  the  duty  is  35  cents  per  100  ft.,  cannot  be  imported 
at  all,  even  on  the  free  list,  owing  to  cheaper  production 
in  this  country.  The  witness  asked  that  the  duty  be  low- 
ered from  65  cents  to  20  cents  per  100  ft.,  equivalent,  he 
said,  to  about  25  per  cent  ad  valorem.  The  present  rate 
for  carbon  electrodes,  brushes,  plates  and  disks  is  30  per 
cent  ad  valorem,  and  for  carbon  not  specifically  provided 
for,  20  per  cent.  Mr.  Reisinger  explained,  under  cross- 
examination,  that  he  imports  carbons  from  C.  Conradty, 
of  Nuremberg,  Germany.  There  is  no  trust  over  there,  he 
stated,  but  four  large  competitors,  and  there  is  some  com- 
petition in  France  also.  Domestic  carbons  for  inclosed-arc 
lamps,  the  witness  said,  are  sold  by  the  trust  at  $18  to  $24 
per  1000,  but  cost  only  $7  to  $9,  compared  with  imported 
carbons  at  $10  to  $14  f.o.b.  at  a  European  port.  In  -the 
case  of  carbons  for  flaming-arc  lamps,  24-in.  lengths  cost 
from  $30  to  $40  per  1000  f.o.b.  European  port,  with  a  duty 
of  $13  additional;  such  carbons  last  but  seventeen  hours 
in  service,  while  the  duty  alone  amounts  to  2.6  cents  per 
trim. 

The  Rock  Island  Battery  Company  of  Cincinnati,  through 
its  president,  Mr.  M.  S.  Rosenthal,  filed  a  statement  asking 
that  crude  retort  carbon,  ground  or  unground,  only  15  per 
cent  or  20  per  cent  of  which  is  produced  at  home,  be  placed 
on  the  free  list.  Domestic  production  of  coal-gas  retort 
carbon  is  said  to  be  very  limited. 

President  Otto  Koch  of  the  Corliss  Carbon  Company  of 
Bradford,  Pa.,  an  independent  concern,  filed  a  statement 
saying  that  for  two  years  his  company  had  been  making 
carbon  brushes  exclusively,  using  petroleum  coke,  a  by- 
product from  near-by  oil  refineries.  Three  years  ago  this 
product  was  a  drug  on  the  market,  together  with  fuel  oil. 
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another  by-product,  which  then  sold  for  2  cents  per  gallon. 
No  profits  have  yet  been  realized  from  the  carbon-brush 
business,  and  the  company  finds  itself  in  competition  with 
imported  brushes;  therefore  no  reduction  in  the  tariff,  in 
its  opinion,  should  be  made  and  an  increase  is  rrally  war- 
ranted. 

The  National  Carbon  Company  of  Cleveland,  Ohio,  filed 
an  extensive  statement,  signed  by  President  James  Parmelee 
and  General  Manager  J.  S.  Crider.  Since  the  last  tariff 
law  the  advent  of  a  long-burning  flaming-arc  lamp,  using 
electrodes  composed  of  carbon  and  other  chemicals,  has 
changed  the  situation.  The  annual  consumption  of  high- 
grade  carbons  is  about  40,000,000  pieces,  of  which  the  com- 
pany supplies  about  half,  the  remainder  coming  from  Ger- 
many and  France.  These  are  composed  chiefly  of  lamp- 
black. Its  sales  from  Jan.  1,  1910  to  Oct.  31,  1912,  were 
$1,551,932,  and  the  net  profit,  after  charging  off  deprecia- 
tion at  5  per  cent  on  buildings  and  10  per  cent  on  machinery 
and  tools,  was  $92,638.  In  1909,  prior  to  the  present  law, 
the  average  selling  price  of  T <-in.  by  12-in.  carbons  for  in- 
closed lamps,  which  constitute  over  half  the  consumption, 
was  about  $23  per  1000,  but  the  average  to-day  is  about 
$18.25.  Carbons  made  wholly  from  petroleum  coke  are  be- 
coming more  scarce,  since  the  raw  product  is  less  plenti- 
ful at  home  and  lampblack  is  probably  cheaper  abroad  than 
coke.  Any  reduction  in  the  tariff  was  opposed,  and  a 
maximum  cut  of  5  cents  per  100  ft.  was  considered  the  most 
that  the  business  can  stand.  The  price  of  petroleum  coke 
carbons  in  packages  of  1000  ranges  from  $8.50  to  $11.50 
per  1000  ft.  and  for  lampblack  carbons  from  $15  to  $25. 

Fcr  many  years  carbons  were  made  as  pure  as  possible 
and  contained  less  than  one-fourth  of  I  per  cent  of  ash. 
But  the  flaming-arc  lamp,  in  which  the  luminous  source  is 
primarily  the  arc  itself,  instead  of  the  incandescent  elec- 
trodes, requires  electrodes  containing  chemicals  either  in 
the  soft  core  in  the  center,  in  the  shell  or  outside  of  it. 
Because  of  the  wide  range  of  shapes,  weights  and  grades 
the  prices  range  from  $30  to  $160  per  1000  ft.  The  present 
duty  on  lampblack  is  25  per  cent  and  on  retort  carbon  20 
per  cent,  while  on  some  of  the  ingredient  chemicals  it  is  as 
high  as  45  per  cent.  The  following  changes  were  sug- 
gested in  paragraphs  95  and  96  of  the  present  law: 

"95.  Beginning  with  the  word  'carbon'  strike  out  balance 
of  paragraph  and  insert  the  following   : 

"  'Unmanufactured  carbon,  not  specially  provided  for  in 
this  section,  20  per  cent  ad  valorem ;  electrodes  for  electric 
furnace,  electrolytic  and  battery  purposes,  brushes,  plates 
and  disks,  all  of  the  foregoing  composed  wholly  or  in  chief 
value  of  carbon,  35  per  cent  ad  valorem;  if  metal  plated 
or  having  metal  attachments,  45  per  cent  ad  valorem.' 

"96.  After  the  words  '65  cents  per  100  ft.,'  and  before  the 
words  'fiber  tubes,'  insert  the  following : 

"  'Flaming  or  luminous  arc  lamp  carbons  or  arc-lamp 
electrodes  having  flame-producing  chemicals  in  the  core, 
on  the  surface,  or  mixed  homogeneously  into  the  body 
thereof,  or  manufactured  in  such  manner  that  the  weight 
of  any  materials  other  than  carbon  is  more  than  5  per 
cent  of  the  total  weight,  45  per  cent  ad  valorem.'  " 

In  reply  to  Mr.  Reisinger's  testimony  the  company  stated 
that  it  makes  a  complete  line  of  carbon  products,  including 
electric-light  carbons,  flaming-arc  carbons,  carbon  brushes, 
carbon  electrodes,  carbon  specialties  and  wet  and  dry  bat- 
teries,  but  alleged  that  it  had  less  than  50  per  cent  of  the 
business  including  petroleum  coke  carbons,  high-grade  car- 
bons, flaming-arc  carbons,  carbon  brushes,  electrodes  and 
batteries.  Twelve  alleged  competitors  in  carbon  products 
in  this  country  were  named.  The  National  company  said 
that  while  dry  batteries  constitute  about  60  per  cent  of  its 
annual  sales,  it  supplies  not  over  40  per  cent  of  the  bat- 
teries used.  It  also  named  seven  leading  competitors  in 
the  dry-battery  business.  In  addition  to  Mr.  Reisinger.  1 '  1  <- 
company  named  six  importers  -of  carbon  products.  The 
cost  of   high-grade   carbons    for   inclosed    lamps,    said   the 


company  in  cli  sing,  has  greatly  decreased  since  it  entered 
the  field,  and  nov  xeed,  for  the  variety  chiefly 

used  in  stree  75  cents  per  lamp  per  year. 

Aluminum 

Asking  that  aluminum  be  placed  on  the  free  list,  Mr.  J. 
P.  Bartlett  filed  a  shun   ;  inum  industry  was 

declared  to  be  in  tin  hands  practically  of  one  concern,  the 
Aluminum  Company  of  America,  which  controls  substan- 
tially all  the  sources  of  aluminum  in  the  country.  The 
company  was  also  charged  with  oppressive  commercial 
methods  and  practices,  as  evidenced  by  the  suit  filed  against 
it  by  the  federal  government  and  the  decree  entered.  The 
following  statement  was  offered  in  reference  to  the 
Aluminum  1  ompanj  of  America's  capitalization  and 
profits : 

"That  company,  starting  with  a  capital  of  $20,000,  in- 
creased it  to  $1,000,000,  of  which,  according  to  said  petition, 
an  additional  $10,000  was  paid  for  in  cash,  $250,000  was 
to  be  paid  as  called  for,  and  $720,000  was  estimated  value 
of  certain  patents,  and  that  its  estimated  assets  were 
$27,000,000,  representing  (with  a  possible  exception  of 
$1,000,000)  earnings,  and  including  a  stock  dividend  of  500 
per  cent,  or  $16,000,000,  declared  Dec.  15,  1909,  besides  cash 
dividends  often  declared,  those  in  1910  admittedly  being  17 
per  cent  on  said  $27,000,000." 

The  company,  through  its  subsidiaries,  is  said  to  be  also 
the  largest  consumer  of  aluminum,  discriminating  in  favor 
(if  its  own  users  against  outside  purchasers.  Large  bauxite 
deposits,  the  chief  raw  material  in  aluminum  production, 
exist  abroad  and  large  manufacturers  of  aluminum  in  bulk 
are  also  situated  there.  By  placing  aluminum  on  the  free 
list  a  large  stimulus  will  be  given  to  the  manufacture  of 
aluminum  products  at  home. 

The  Aluminum  Company  of  America  filed  a  somewhat  ex- 
tended  statement  in  defense  of  its  operations  and  the  pres- 
ent duty  of  7  cents  per  pound.  The  mineral  bauxite  is 
found  in  Arkansas,  Georgia,  Alabama  and  Tennessee.  It 
requires  6  tons  each  of  bauxite,  coal  and  limestone  to  make 
2  tons  of  alumina,  from  which  1  ton  of  aluminum  is  made. 
Alumina  is  made  at  East  St.  Louis,  111.,  the  point  of  mini- 
mum freight  haul  for  the  raw  materials.  Carbon  made  from 
petroleum  coke  is  another  important  raw  material  employed. 
Xext  to  labor,  electrical  energy  is  the  chief  requirement  in 
making  aluminum,  and  the  company  has  large  electric  smelt- 
ing plants  on  the  Niagara  ami  St.  Lawrence  Rivers  and  is 
commencing  another  plant  on  the  Little  Tennessee  River. 

The  reduction  process  is  slow  and  complicated  and  re- 
quires a  large  investment.  While  bauxite  is  plentiful  and 
has  a  market  value  of  $5  per  ton,  aluminum  in  the  form 
of  ingot,  sheet  or  wire  has  a  market  value  of  $400  per  ton, 
owing  to  labor  requirements  and  the  large  investment,  which 
amounts  to  $1,500  per  ton  of  product  turned  out  annually. 
Even  the  interest  amounts  to  4*2  cents  per  pound.  Petro- 
leum coke  is  worth  about  $5  per  ton,  but  the  finished  carbons 
cost  about  $50  per  ton.  The  smelting  process  is  continuous, 
requiring  three  daily  shifts.  Domestic  labor  is  considerably 
more  expensive  than  the  labor  obtainable  abroad.  Freight 
hauls  on  raw  materials  are  also  much  longer  in  this  country 
than  abroad. 

Outside  of   the   United    States  there  are   fourteen   com- 
panies manufacturing   aluminum,   with   a   capacity   of 
100,000,000  lb.  per  annum,  although   the  ump- 

lion  in  191 1  was  but  55  per  cent  of  capacity.  Importations 
to  this  count  1  as  follows,  in  round  fi  < 

5.140,000  lb.:  loin,  12.340,000  lb.:  191 1,  7.690.000  lb.;  1012. 
at  rate  of  18,750,000  lb. 

There  have  been  no  exports  of  aluminum  produced  at 
home,  Imt  there  have  been  some  exports  of  partly  or  com- 
pletely fabricated  products  made  from  imported  ingots. 
The  company  asked  that  the  present  duty  be  retained.  It 
also  stated  that  it  is  not  a  merger  or  combination,  but  has 
built  up  its  own  properly  and  business. 
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Mica 

A  statement  by  Mr.  W.  V.  Brown  of  Asheville,  N.  C, 
on  behalf  of  the  Asheville  Mica  Company,  was  placed  in 
the  record.  The  statement  included  extended  testimony  pre- 
sented before  the  Senate  finance  committee  in  April,  1909, 
on  the  conditions  in  the  mica  industry.  At  present  mica  is 
on  a  specific  basis  of  5  and  10  cents  per  lb.  and  20  per  cent 
ad  valorem.  The  importers,  it  is  expected,  will  ask  for 
a  substantial  reduction  on  pure  mica,  leaving  built-up  mica 
as  it  is. 

Production  of  mica  in  the  Asheville  region  has  gradually 
increased,  while  the  1912  production  for  the  whole  country 
will  show  an  increase  over  191 1  of  possibly  25  per  cent. 
The  imported  competitive  mica  comes  practically  all  of  it 
from  India,  where  labor  is  very  cheap. 

In  respect  to  changes  in  wording  of  the  tariff  law,  the 
statement  said  it  ought  to  be  clear  that  cut  or  closely 
trimmed  mica  should  pay  about  twice  the  specific  duty  that 
uncut  or  roughly  trimmed  mica  pays.  Very  little  built-up 
mica  is  imported,  but  if  not  protected  by  a  tariff  equal  to 
the  difference  between  domestic  and  foreign  labor,  the 
domestic  industry,  declared  the  statement,  would  suffer. 
The  20  per  cent  reduction  made  two  years  ago  was  de- 
clared to  be  the  maximum  cut  that  can  be  justified,  and  it 
was  asked  that  present  duties  be  left  unchanged.  The  com- 
parison in  the  accompanying  table  was  offered  between  pro- 
duction costs  at  home  and  in  India,  on  a  pound  basis. 

COMPARATIVE    DATA    ON    PRODUCTION    OF    MICA 


United  States 

India 

Cost  of  mining 

$0.12 
0.30 
0.12 

$0,024 
0.060 
0.025 

SO. 54 

$0,109 

The  average  value  of  imported  mica  in  1907  was  37  cents 
per  lb.  plus  a  duty  of  14  cents,  making  a  total  of  51  cents. 
This  refers  to  the  Muscovite  species,  which  is  superior  to  the 
phlogopite  species  or  Canadian  amber. 

Ferroalloys 

Extended  testimony  on  the  subject  of  ferroalloys  and 
their  protection  by  tariff  duties  was  given  by  Mr.  A.  C. 
Morrison,  of  New  York  City.  The  speaker  first  asserted 
that  there  is  no  freight  protection,  even  on  the  heaviest 
products,  since  a  shipment  can  be  made  from  Europe  to 
our  own  interior  at  less  than  the  rail  rate  from  the  port  of 
entry  to  destination.  The  opening  of  the  Panama  Canal 
will  make  the  situation  still  more  serious,  said  Mr.  Mor- 
rison. 

The  introduction  of  the  electric  furnace  has  revolutionized 
metallurgical  processes  and  raised  the  temperature  limit 
from  3500  deg.  Fahr.  to  nearly  7000  deg.  Fahr.,  making 
possible  many  new  processes.  A  single  electric  furnace 
will  sometimes  consume  electric  energy  at  the  rate  of  12,000 
hp  over  long  periods,  and  hence  it  is  imperative  to  be  near 
a  source  of  cheap  hydroelectric  energy.  The  water-powers 
of  Europe  are  responsible  for  active  foreign  competition 
in  this  field. 

Great  emphasis  was  placed  on  the  low  cost  per  horse-power 
of  hydroelectric  development  in  Norway,  because  of  the 
high  heads  and  even  stream  flow.  Energy  is  being  delivered 
at  the  furnace  busbars  in  Norway  for  $5  to  $8  per  lip-year, 
compared  with  $16  to  $18  at  Niagara  Falls  under  old  con- 
tracts and  recent  quotations  of  $20  to  $24  both  at  the  Falls 
and  in  the  South  and  West.  The  ferroalloys,  produced  in 
electric  furnaces,  are  combinations  of  rare  metals  with 
iron,  such  as  electrosilicon,  ferrochrome,  ferrotungsten  and 
ferrotitanium,  and  are  used  in  very  small  quantities  to  im- 
part special  properties  to  steel.     In   1907  ferrosilicon  was. 


$107  per  ton,  but  foreign  competition,  said  the  witness, 
forced  the  price  down  to  $6o,  while  the  present  market 
price  is  about  $70.  Mr.  Morrison  said  his  interests  owned 
their  own  water-power  at  Niagara  but  purchased  it  at 
Kanawha. 

An  exhaustive  brief  was  next  filed  with  the  committee 
by  Mr.  E.  F.  Price,  of  the  Electro-Metallurgical  Company, 
with  works  at  Niagara  Falls,  Kanawha  Falls,  W.  Va.,  and 
Holcomb  Rock,  Va.  It  was  strongly  recommended  that  the 
present  duties  be  left  unchanged,  and  in  the  event  of  a 
tariff  for  revenue  25  per  cent  ad  valorem  was  asked.  A 
separate  paragraph  for  electric-furnace  ferroalloys  was 
also  requested. 


Public  Service  Commission  News 
California  Commission 

A  decision  has  been  rendered  on  the  application  of  various 
public  utilities  for  permission  to  charge  less  than  the  pub- 
lished schedule  of  rates  in  certain  classes  of  cases.  The 
commission  permits  deviations  for  federal  and  state  gov- 
ernments and  the  political  subdivisions  thereof,  including 
public  institutions;  fairs  and  other  public  expositions  and 
celebrations;  charity  as  defined  in  the  opinion  in  this  case, 
and  employees. 

The  commission  has  rendered  a  decision  providing  that 
a  physical  connection  shall  be  established  between  telephone 
exchanges  of  unrelated  companies  in  the  northern  part  of 
the  State.  The  case  was  brought  about  upon  complaint  of 
the  Tehama  County  Telephone  Company  and  the  Glenn 
County  Telephone  Company,  which  alleged  a  refusal  by  the 
Pacific  Telephone  &  Telegraph  Company  to  afford  the  de- 
sired connection  for  long-distance  service.  The  commis- 
sion decided  that  public  convenience  required  that  the 
physical  connections  should  be  made,  and  it  put  the  expense 
of  such  connection  on  the  Tehama  County  Company  and 
the  Glenn  County  Company.  It  stated  that  the  rates  should 
be  the  same  as  are  now  in  force  in  long-distance  service. 
The  commission  further  ordered  that  the  telephone  com- 
panies should  arrange  for  a  just  division  among  themselves 
of  the  rates,  tolls  and  charges,  and  in  case  they  are  unable 
to  reach  an  agreement  on  these  points  the  commission  will 
fix  such  division  as  it  believes  to  be  just. 

Massachusetts  Commission 

In  a  recent  finding  reducing  the  price  of  gas  sold  by  the 
Attleboro  Gas  Light  Company  from  $1.10  to  $1  per  1000 
cu.  ft.  the  Massachusetts  Gas  and  Electric  Light  Commis- 
sion rules  that  the  consumer  shares  an  equity  in  the  ac- 
cumulated surplus,  and  presents  one  of  the  first  discussions 
of  the  subject,  and  perhaps  the  most  important,  in  the  his- 
tory of  public-utility  regulation.  The  board  says:  "Where 
in  a  brief  term  of  years  a  large  percentage  of  the  plant 
investment  appears  to  have  been  procured  out  of  profits, 
or  exceptionally  large  dividends  have  been  declared,  a  sus- 
picion naturally  exists  that  prices  have  been  unreasonably 
high,  and  a  belief  arises  that  the  consumer  has  therefore 
acquired  some  equitable  interest  in  such  surplus.  Where 
a  company  performs  a  public  service  with  a  proper  concep- 
tion of  its  public  duty,  surpluses  of  this  character  are  not 
likely  to  develop.  While  such  surpluses  may  be  due  in 
part  to  skill  in  management,  they  often  are  due  in  part  to 
the  general  growth  and  prosperity  of  the  community. 
Such  is  the  case  with  the  Attleboro  company." 

The  board  points  out  that  there  is  a  growing  recognition 
that  a  public-service  company  is  not  entitled  to  a  return 
upon  the  unearned  increment  in  value  of  its  real  estate 
and  that  investment  out  of  profits  resulting  from  the 
growth  of  the  community  has  similar  attributes.  "It  is 
difficult,"  says  the  board,  "to  see-  why  the  reasonable 
amount  or  rate  of  return  based  upon  the  full  value  of  a 
company's  property  should  not  be  affected  in  the  same 
manner  by  that  portion  of  the  investment  made  from  what 
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may  be  termed  the  unearned  increment  in  its  profits  as 
by  the  unearned  increment  of  value  in  its  real  estate ;  in 
other  words,  the  reasonable  rate  of  return  upon  a  com- 
pany's entire  investment  is  lower  where  an  appreciable 
part  is  derived  from  the  two  sources  described  thafn  where 
it  is  entirely  derived  from  the  contributions  of  the  share- 
holders in  their  payments  for  its  stock."  The  company's 
contention  that  4  per  cent  depreciation  allowance  should 
be  made  is  not  sustained  by  the  board.  In  view  of  the 
well-known  long  life  of  cast-iron  mains,  there  seems  to  be 
a  general  consensus  of  engineering  opinion  that  where 
such  mains  are  kept  in  proper  repair  a  depreciation  allow- 
ance of  less  than  4  per  cent  is  ample  for  that  part  of  the 
company's  plant.  Liberal  provision  for  renewal  of  meters 
condemned  or  otherwise  lost,  as  well  as  ordinary  repairs, 
has  been  provided  through  operating  costs.  The  price 
fixed,  $1  per  1000  cu.  ft.,  is  the  lowest  thus  far  set  by  the 
board   for  an  output  of  such  moderate  size. 


that  of  the  joint  committee  which  has  been  conducting  an 
investigation  under  the  leadership  of  Senator  John  Dailey, 
of  Peoria.  In  addition,  the  lawmakers  will  have  before 
them  bills  introduced  by  other  members.  One  of  the  first 
of  these  was  that  fathered  by  Senator  Samuel  A.  Ettelson, 
of  Chicago,  which  provides  for  two  public-service  com- 
missions, one  having  jurisdiction  over  Chicago  and  the 
other  over  the  remainder  of  the  State.  By  the  terms  of 
this  bill  the  Railroad  and  Warehouse  Commission  would  be 
abolished,  and  steam  railroads,  as  well  as  street  railways, 
gas,  electric-service,  telegraph  and  telephone  companies, 
would  come  under  the  authority  of  the  two  new  commis- 
sions. 

*     *     * 

SOCIETY   MEETINGS 
Meeting  of  Maine  Electric  Association. — There  will 
be  a  meeting  of  the  Maine  Electric  Association  at  River- 
ton   Park,   Portland,   Maine,  on   Feb.   24.      The   secretary- 
treasurer  is  Mr.  W.  S.  Wyman,  Augusta.  Maine. 


Current  News  and  Notes 


Alternator  for  Wireless  Station. — Through  an  error 
in  transcription  there  appears  on  page  145  of  our  issue 
dated  Jan.  18  the  statement  that  a  200-hp  Westinghouse 
synchronous  motor  is  used  for  driving  a  220-volt,  500-cycle 
Westinghouse  alternator  at  the  Fort  Myer  (Va.)  wireless 
telegraph  station.  Although  the  former  is  a  Westinghouse 
machine,  as  stated,  the  latter  is  of  General  Electric  manu- 
facture. 

*  *     * 

Suggested  Transportation  of  Soft  Coal  Through 
Pipes. — It  has  been  proposed  to  pump  a  mixture  of  bitu- 
minous coal  and  water  through  pipes  from  the  Illinois 
coal  fields  to  Chicago  to  effect  an  economy  over  railroad 
carriage.  Engineers  have  reported  that  such  a  plan  might 
be  feasible,  but  whether  it  would  be  practicable  financially 
and  industrially  is  another  question.  The  project  does  not 
appear  to  have  advanced  beyond  the  stage  of  discussion. 

*  *     * 

Proposed  Merger  of  Municipal  Corporations  Held  to 
Be  Unconstitutional. — In  response  to  a  resolution  intro- 
duced into  the  City  Council  of  Chicago  proposing  the 
merger  of  the  city  of  Chicago  and  the  Sanitary  District  of 
Chicago,  the  corporation  counsel  of  the  city  has  prepared 
an  opinion  in  which  he  holds  that  such  a  merger  of  two 
municipal  corporations  would  be  unconstitutional,  as  in 
effect  granting  to  the  city  of  Chicago  special  privileges  not 
enjoyed  by  other  cities  in  the  State.  The  Sanitary  Dis- 
trict operates  the  Chicago  Drainage  Canal,  including  a 
28,000-kw  hydroelectric  development. 

*  *     * 

Electric  Locomotive  Headlamps. — Electric  headlamps 
may  be  required  on  the  locomotives  of  all  railroads  in  the 
State  of  Illinois,  as  it  is  reported  that  a  bill  to  this  effect 
may  be  introduced  at  the  present  session  of  the  Legislature. 
There  is  no  law  in  Illinois  covering  locomotive  headlamps. 
Several  of  the  states,  however,  have  statutory  provisions  on 
this  subject,  and  in  Indiana,  it  is  said,  electric  headlamps 
are  required.  In  Wisconsin  the  headlamp  must  be  suffi- 
ciently powerful  to  enable  the  engineer  to  see  an  object 
800  ft.  away.  The  Railroad  Commission  of  Wisconsin  has 
conducted  exhaustive  tests  on  different  types  of  headlamps 
designed  to  comply  with  this  requirement. 

*  *     * 

Proposed  Public-Service  Commissions  for  Illinois. — 
No  doubt  several  bills  will  be  introduced  in  the  present 
session  of  the  Illinois  Legislature  looking  toward  the  forma- 
tion of  public-service  commissions  in  that  State.  Prob- 
ably the  most  important  utterance  on  the  subject  will  be 


Annual  Meeting  of  the  Contractors'  Association. — 
The  next  annual  meeting  of  the  National  Electrical  Con- 
tractors' Association  will  be  held  at  Chattanooga,  Tenn., 
from  July  16  to  19.  The  secretary  of  the  association  is 
Mr.  W.  H.  Morton,  41  Martin  Building,  Utica,  N.  Y. 

*  *     * 

Georgia  Section,  N.  E.  L.  A.,  to  Convene  at  Macon. — 
Macon  will  be  the  next  meeting  place  of  the  Georgia  Sec- 
tion of  the  National  Electric  Light  Association,  which 
holds  its  annual  convention  on  Aug.  14,  15  and  16.  The 
New  Dempsey  Hotel  will  be  headquarters  for  the  gathering. 

*  *     * 

Arkansas  Utility  Operators  to  Meet  in  Little  Rock. 
— At  a  meeting  of  the  executive  committee  of  the  Arkansas 
Association  of  Public  Utility  Operators  at  Little  Rock, 
Ark.,  on  Feb.  3,  it  was  decided  to  hold  the  annual  conven- 
tion of  the  association  at  Hotel  Marion.  Little  Rock,  Ark., 
on  May  13,  14  and  15. 

*  *     * 

Meeting  of  New  York  Companies'  Section,  N.  E.  L. 
A. — At  the  regular  monthly  meeting  of  the  New  York 
Companies'  Section  of  the  N.  E.  L.  A.,  to  be  held  Feb. 
17,  Mr.  J.  W.  Lieb,  Jr.,  third  vice-president  and  associate 
general  manager  of  the  New  York  Edison  Company,  will 
speak  on  rates,  and  Dr.  W.  H.  Tolman,  director  of  the 
American  Museum  of  Safety,  is  scheduled  to  tell  how  to 
prevent  50  per  cent  of  industrial  accidents. 

*  *     * 

Interior  Illumination. — At  a  meeting  of  the  Philadel- 
phia Section  of  the  Illuminating  Engineering  Society  to 
be  held  on  Feb.  21  at  the  Engineers'  Club.  1317  Spruce 
Street,  Mr.  Preston  S.  Millar,  president  of  the  society,  will 
present  a  paper  on  '"The  Illumination  of  Interiors."  This 
paper  will  be  fully  illustrated  with  models,  showing  rooms 
with  various  types  of  lighting  units.  Preceding  the  meet- 
ing a  dinner  will  be  served  at  the  Engineers'  Club  at  6 
o'clock  p.m. 

*  *     * 

I.  E.  S.  and  A.  I.  E.  E.  Boston  Meeting. — Feb.  17  in  the 
Edison  Auditorium,  39  Boylston  Street,  Boston,  a  joint 
meeting  will  be  held  of  the  New  England  Section  of  the 
Illuminating  Engineering  Society  and  the  Boston  Section 
of  the  American  Institute  of  Electrical  Engineers.  Papers 
relating  to  arc  lamps  will  be  presented  as  follows:  "The 
Mercury  Arc  Lamp,"  by  Mr.  Percy  H.  Thomas.  New  York; 
"Ornamental  Magnetite  Lamps,"  by  Mr.  C.  A.  B.  Halvor- 
son,  Lynn:  "The  Inclosed  Flame-Arc  Lamp,"  by  Mr.  W.  H. 
Darrac,  Pittsburgh. 

*  *     * 

Joint  Meetim,  in  Miiwaukee. — The  Chicago  Section 
of  the  Illuminating  Engineering  Society  will  hold  an  all- 
day  meeting  in  Milwaukee  on  Feb.  22.     It  is  probable  that 
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the  meeting  will  be  begun  about  10  a.  m.  and  held  in  the 
Milwaukee  Auditorium.  Papers  will  be  read  by  Mr.  M. 
Luckiesh,  of  Cleveland,  on  "Color  of  Useful  Light,"  and 
Mr.  F.  A.  Vaughn  and  Dr.  Nelson  M.  Black,  of  Milwaukee, 
on  "Conservation  of  Eyesight."  The  Milwaukee  Section 
of  the  A.  I.  E.  E.,  the  Milwaukee  Section  of  the  N.  E.  L.  A., 
the  Milwaukee  Electrical  League  and  other  societies  will 
participate  in  the  meeting. 

*  *     * 

Annual  Banquet  of  Pittsburgh  Section,  A.  I.  E.  E. — 
The  seventh  annual  banquet  of  the  Pittsburgh  Section  of 
the  American  Institute  of  Electrical  Engineers  was  held 
at  the  Hotel  Schenley,  Pittsburgh,  Pa.,  Feb.  8.  About  400 
attended  and  addresses  were  made  by  Mr.  W.  S.  Murray, 
representing  Mr.  R.  D.  Mershon,  president  of  the  Institute, 
who  is  absent  on  the  Pacific  Coast;  Mr.  S.  B.  McCormick, 
who  spoke  on  "The  First  Arc  Light" ;  Mr.  M.  Knowles, 
whose  topic  was  "Conservation  and  Its  Relation  to  Hydro- 
electric Development,"  and  Dr.  W.  Riddle,  who  gave  a 
humorous  talk  on  "Entropy  and  Its  Relation  to  the  Ulti- 
mate Disappearance  of  Energy." 

*  *     * 

A.  I.  E.  E.  Reception. — The  closing  feature  of  the  mid- 
winter convention  of  the  American  Institute  of  Electrical 
Engineers  will  be  a  reception  and  dance  at  the  Hotel  Astor 
at  9  p.  m.  Feb.  28.  As  this  function  takes  the  place  of  the 
annual  banquet  usually  held  in  February,  it  will  be  the 
social  event  of  the  season  for  the  Institute  membership, 
giving  excellent  opportunity  for  the  greeting  of  old  friends 
and  the  making  of  new  acquaintances.  Tickets  to  the  re- 
ception, at  $2.50  each,  may  be  obtained  from  Honorary 
Secretary  Ralph  W.  Pope  or  at  the  information  bureau  of 
the  convention  at  the  Engineering  Societies  Building,  33 
West  Thirty-ninth  Street,  New  York. 

*  *     * 

New  York  Electrical  Society  Meeting. — At  a  meet- 
ing of  the  New  York  Electrical  Society  to  be  held 
in  the  Engineering  Societies  Building,  New  York,  on 
Feb.  17,  Mr.  William  J.  Hammer  will  describe  his  collection 
of  electric  lamps  which  was  recently  presented  by  the 
General  Electric  Company  to  the  Association  of  Edison 
Illuminating  Companies  and  is  installed  in  the  headquarters 
of  the  American  Institute  of  Electrical  Engineers.  This 
address  will  be  followed  by  an  informal  talk  by  Mr.  Antoine 
Pollak  on  the  Pollak-Virig  rapid  telegraph  system,  which 
will  be  shown  in  operation.  A  smoker  and  a  reception  to 
President  Henry  L.  Doherty  will  be  held  in  the  rooms  of 
the  A.  I.  E.  E.  at  the  conclusion  of  the  demonstration  by 
Mr.  Pollak. 

*  *     * 

Symposium  on  Electrical  In-spection  Methods. — At  a 
meeting  of  the  Kilowatt  Club  of  Brooklyn  on  Jan.  27  the 
three  men  who  control  the  electrical  inspection  activities 
of  the  metropolitan  district  of  the  city  of  New  York  were 
present.  Mr.  H.  S.  Wynkoop,  electrical  engineer  of  the 
city,  spoke  on  the  matter  of  inspection  from  the  standpoint 
of  the  municipality,  and  Messrs.  J.  C.  Forsyth,  chief  in- 
spector of  the  New  York  Board  of  Fire  Underwriters,  and 
G.  E.  Bruen,  chief  inspector  of  the  Suburban  Fire  Insur- 
ance Exchange,  treated  the  subject  of  inspection  histor- 
ically, practically  and  with  consideration  for  future  require- 
ments. Mr.  W.  F.  Wells,  general  manager  of  the  Edison 
Electric  Illuminating  Company  of  Brooklyn,  was  also  pres- 
ent and  voiced  the  spirit  of  co-operation  between  contrac- 
tor and  central  station  which  is  now  a  prominent  charac- 
teristic of  "electrical  Brooklyn." 

*  *     * 

Institute  of  Radio  Engineers. — At  the  annual  meeting 
of  the  Institute  of  Radio  Engineers  the  following  officers 
were  elected  to  serve  for  the  year  1913:  President,  Mr. 
G.  W.  Pickard,  Amesbury,  Mass;  vice-president,  Mr.  R.  H. 
Marriott,  New  York,  N.  Y. ;  secretary.  Mr.  E.  Simon,  New 


York,  N.  Y. ;  treasurer,  Mr.  J.  H.  Hammond,  Jr.,  Gloucester, 
Mass.;  managers,  Mr.  J.  L.  Hogan,  Jr.,  New  York,  N.  Y. ; 
Dr.  J.  S.  Stone,  Boston,  Mass. ;  Mr.  R.  A.  Weagant,  Aldene, 
N.  J.,  and  Mr.  L.  Espenschied,  New  York,  N.  Y.  At  a 
meeting  of  the  board  of  managers  shortly  afterward  Dr. 
A.  N.  Goldsmith,  of  the  College  of  the  City  of  New  York, 
was  appointed  editor  of  publications.  At  the  February 
meeting  of  the  Institute,  held  at  Columbia  University,  Mr. 
Frederick  A.  Kolster,  of  the  Radio  Service,  United  States 
Department  of  Commerce  and  Labor,  presented  an  inter- 
esting paper  on  the  effect  of  distributed  capacity  in  in- 
ductance coils  for  radio  signaling.  Copies  of  the  first 
number  of  the  Proceedings  published  by  the  Institute  have 
been  distributed.  The  standardization  committee  antici- 
pates publication  within  a  short  time  of  a  list  of  symbols 
and  definitions  agreed  upon.  The  next  meeting  will  be  held 
as  usual  on  the  first  Wednesday  of  the  month. 

Society  for  Electrical  Development,  Inc. — Announce- 
ment has  been  made  heretofore  in  these  columns  of  the 
conference  which  the  Society  for  Electrical  Development, 
Inc.,  is  to  .hold  at  the  Engineering  Societies  Building,  New 
York,  on  March  4  and  5,  to  which  the  entire  electrical 
industry  is  invited.  The  invitation  is  also  extended  to 
advertising  agencies  and  magazine  publishers.  The  object 
of  the  meeting  is  to  obtain  as  full  a  discussion  as  possible 
from  the  various  branches  of  the  electrical  industry  on 
the  plans  that  will  be  proposed  for  carrying  on  the  work 
of  the  society.  Among  the  plans  that  will  be  suggested 
will  be  one  for  a  broad  educational  publicity  campaign  to 
be  carried  on  through  such  mediums  as  home  and  trade 
journals  of  every  kind.  Another  plan  which  will  be  dis- 
cussed is  one  for  the  establishment  of  a  press  bureau  for 
the  dissemination  of  reading  matter  relating  to  electrical 
subjects.  The  creation  of  a  traveling,  or  field,  department 
for  the  purpose  of  conducting  general  educational  work 
pertaining  to  the  electrical  industry  among  architects, 
builders  and  manufacturers  is  also  under  consideration. 
The  list  of  those  from  whom  papers  and  suggestions  have 
been  invited  includes  Messrs.  H.  L.  Doherty,  T.  C.  Martin, 
F.  H.  Gale,  R.  P.  Bolton,  George  Harvey,  William  D. 
Mcjunkin,  J.  M.  Wakeman,  Hugh  Chalmers,  W.  E.  Robert- 
son, A.  W.  Burchard,  L.  A.  Osborne  and  J.  C.  McQuiston 
and  many  others. 

Brooklyn  Company  Section,  N.  E.  L.  A. — One  of  the 
largest  meetings  in  its  history  was  held  by  the  Brooklyn 
Company  Section,  N.  E.  L.  A.,  on  the  evening  of  Feb.  10. 
The  presence  of  the  feminine  employees  of  the  company  at 
a  section  meeting  for  the  first  time  contributed  in  a  large 
measure  to  the  enjoyment  of  the  evening.  The  pleasure 
that  attended  the  excellent  program  was  tempered  notice- 
ably, however,  by  the  fact  that  the  occasion  was  somewhat 
in  the  nature  of  a  farewell  to  Mr.  W.  W.  Freeman,  who 
retired  on  Dec.  31,  1912,  as  vice-president  and  general  man- 
ager of  the  company  to  become  identified  in  a  similar 
capacity  with  the  Alabama  Interstate  Power  Company. 
Following  the  reading  and  discussion  of  a  paper  on  the 
production  of  copper  by  Mr.  William  H.  Grove,  of  the 
company's  engineering  department,  a  handsome  silver 
service  was  presented  to  Mr.  Freeman  by  the  employees  of 
the  company.  In  accepting  the  gift,  Mr.  Freeman  spoke 
feelingly  of  his  long  association  with  the  company  and  of 
the  warm  greetings  and  tokens  of  regard  he  had  received 
from  the  employees  at  all  times,  and  especially  on  this 
occasion.  He  expressed  the  hope  that  his  affairs  will 
permit  him  to  visit  the  section  meetings  of  the  Edison 
Electric  Illuminating  Company  of  Brooklyn  at  frequent 
intervals.  After  Mr.  Freeman's  talk  the  audience  was 
favored  by  Mr.  William  J.  Burns,  the  well-known  detec- 
tive, with  reminiscences  of  his  stirring  career.  Music, 
vaudeville  and  refreshments  concluded  the  program. 
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Isolated  Plant  of  Gasoline  Engine  Factory 

Features  of  electrical  and  steam-heating  station 
of  Continental  Motor  Manufacturing  Com- 
pany,  Detroit,   Mich.     By   Harry   C.   Spillman 


THE  necessity  for  sufficient  and  reliable  power  in  in- 
dustrial establishments  possessing  isolated  plants 
has  brought  with  it  the  realization  that  whereas  a 
small  engine  and  boiler  tucked  away  in  some  obscure  corner 
were  equal  to  power  requirements  a  few  years  ago,  these 
must  now  give  place  to  better  and  more  modern  equipment, 
and  the  isolated  plant  itself  must  follow  the  design  of  mod- 
ern central  stations  in  many  features. 

The  Continental  Motor  Manufacturing  Company's  Detroit 
factory  is  modern  in  every  detail  and  its  power  plant  has 
many  features  seldom  found  in  an  industrial  generating 
station.  This  company  manufactures  gasoline  engines  for 
automobiles,  and  as  it  operates  an  extensive  machine  shop 
its  power  requirements  are  very  important.  The  factory 
contains  nearly  300,000  sq.  ft.  of  floor  space  and  every 
department  and  building  is  designed  for  future  extensions. 

Station  Design 

In  designing  the  power  plant  careful  consideration  was 
given  to  a  location  which  would  make  possible  an  independ- 
ent siding  for  handling  coal  and  be  central  in  respect  to 
the  factory,  so  that  the  transmission  and  piping  lines  would 
not  be  too  great  in  length.  The  plant  also  had  to  be  placed 
out  of  the  way  of  the  future  growth  of  the  factory  and 
have  ample  room  for  its  own  expansion.  All  these  condi- 
tions were  carefully  thought  out  before  the  actual  design 
of  the  plant  was  started. 

Special  attention  was  given  to  the  architectural  details 
of  the  power  house,  as  it  is  very  conspicuous  in  its  loca- 
tion. The  building  is  a  structural  steel  frame  with  pressed- 
brick  side  walls,  cement  being  used  for  all  window  sills, 
wall  coping  and  ornamental   work,  thus  avoiding  the  use 


of  cut  stone  and  still  making  possible  a  very  attractive 
building.  The  floors  are  of  reinforced  concrete  having  a 
live  load  of  400  lb.  per  square  foot  and  are  of  sufficient 
strength  to  allow  small  machines  to  be  placed  directly  on 
the  floor  without  a  foundation.  This  stable  construction 
also  does  away  with  the  necessity  of  placing  shores  under 
the  floor  when  moving  machinery.  By  the  installation  of 
"Fenestra"  steel  sash,  which  can  be  opened  and  closed  with 
sash  operators,  an  unusually  light  anil  airy  building  is  se- 
cured. The  roof  is  made  of  "Hy-rib"  with  a  cement  coat- 
ing, upon  which  is  laid  four-ply  tar  and  gravel  roofing. 
The  building  is  strictly  fireproof,  not  a  stick  of  timber  being 
used.  Steel  work  starts  at  the  floor  line  of  the  basement 
so  as  to  do  away  with  heavy  foundations  above  the  base- 
ment floor. 

A  main  tunnel,  which  is  8  ft.  high  by  9  ft.  wide,  i 
constructed  from  the  power  house  to  the  factory  and  ex- 
tends to  all  parts  of  the  main  building.  There  are  branches 
from  this  main  tunnel  to  each  of  the  seven  other  buildings. 
The  east  side  of  the  tunnel  is  given  up  entirely  to  wires 
and  the  west  side  to  piping,  including  low-pressure  steam 
piping,  return  piping,  live  steam  pipes,  air,  gas,  city-water 
and  hot-water  pipes  for  industrial  purposes.  This  allows 
easy  access  to  all  pipes  and  wires  and  at  the  same  time 
places  them  out  of  the  way  for  future  extensions  of  thje 
buildings. 

Boiler   Room 

The  boiler  room  has  large  windows  and  is  faced  in  white- 
sand  lime  brick,  which  makes  a  light,  airy  room.  The  pres- 
ent equipment  consists  of  three  Wicks  vertical  water-tube 
boilers,  each  having  2500  sq.  ft.  of  water  heating  surface 
and  being  rated  at  250  hp.     The  boilers  are  arranged  in  a 
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single  row  and  are  designed  for  150-lb.  steam  pressure. 
The  latest  improved,  heavy-duty  type  of  Murphy  stokers 
are  used  and  are  operated  by  a  small  inclosed  engine.  This 
equipment  is  guaranteed  to  evaporate  10  lb.  of  water  from 
and  at  212  deg.  Fahr.  per  pound  of  dry  coal  containing  not 
less  than  13,500  heat  units  by  calorimeter  test.  The  boil- 
ers are  fed  by  two  10-in.  and  6-in.  by  12-in.  outside,  center- 


FIG.    2 EXTERIOR    OF    STATION    AND    WATER    TOWER 

packed,  duplex  plunger  pumps  made  by  the  Deane  Steam 
Pump  Company.  A  steel  breeching  connects  the  boilers  to 
a  stack  which  is  8.5  ft.  inside  diameter  at  top  and  150  ft. 
high.  This  stack  was  erected  by  the  Weidherholt  Construc- 
tion Company  and  consists  of  tile  facing,  both  interior  and 
exterior,  with  a  reinforced-concrete  core.  This  gives  the 
chimney  all  the  advantages  of  a  reinforced-concrete  stack 
with  a  good  firebrick  lining  and  also  imparts  to  it  an  at- 
tractive appearance  not  possible  to  be  obtained  with  con- 
crete. The  name  "Continental"  is  laid  in  white  enamel 
brick  and  the  letters  project  1  in.  beyond  the  face  of  the 
stack,  so  that  the  rain  washes  off  the  dust  from  the  letters 
and  keeps  them  clean. 

Coal  Conveyor 

A  monorail  coal  conveyor  system  is  installed  which  runs 
over  the  boilers  and  extends  out  in  the  yard,  supported 
on  a  steel  trestle.  This  trestle  is  built  directly  over  the 
railroad  siding,  and  part  of  the  trestlewo'rk  is  in- 
closed so  as  to  form  a  storage  bin  which  allows  coal  to 
be  unloaded  directly  from  the  car  and  either  stored  in  this 
bin  or  placed  in  the  metal  bins  directly  over  the  boilers. 
The  operator  rides  in  the  cab  and  has  full  control  over  the 
conveyor.  Large  pits  are  built  in  front  of  each  boiler  so 
that  the  fireman  can  pull  the  ashes  into  these  pits,  and  by 
means  of  a  switch  on  the  monorail  the  same  conveyor  can 
be  used  to  dispose  of  the  ashes.  This  conveyor  is  operated 
on  direct  current  at  no  volts  and  was  designed  and  erected 
by  the  Shaw  Crane  Company.  With  the  above-mentioned 
conveyor  was  furnished  a  Brown  hoist  single-rope  grab 
bucket  having  a  capacity  of  24  cu.  ft.  This  system  is  ca- 
pable of  unloading  a  car  of  coal  and  placing  it  in  the  bin 
in  two  hours.  The  conveyor  will  fill  the  boiler-room  bins 
in  about  the  same  length  of  time  with  sufficient  coal  for  a 
twenty-four  hour  run.  This  makes  a  very  inexpensive  ar- 
rangement for  a  small  plant  and  saves  the  labor  of  two 
men. 


Piping  Systems 

All  the  condensation,  drips,  etc.,  are  returned  to  a  Coch- 
rane open  feed-water  heater  rated  at  1500  hp.  This  feed- 
water  heater  is  located  in  the  boiler  room  near  the  pump 
so  that  when  the  power  house  has  increased  to  double  its 
present  size  it  will  be  near  the  center  of  the  room.  The 
blow-off  piping  is  located  in  the  basement,  and  extension 
stems  are  provided  on  the  valves  so  that  they  can  be  oper- 
ated from  the  boiler  room.  This  piping  is  connected  to  a 
cylindrical  blow-off  tank  which  has  a  5-in.  vent. 

The  steam  header,  which  is  supported  on  I-beams  near 
the  fire  wall  directly  back  of  the  boilers,  extends  into  the 
basement,  where  the  ends  are  connected  together,  making 
a  complete  loop.  Valves  are  placed  in  the  header  at  in- 
tervals so  that  any  section  of  the  header  may  be  closed 
off  for  repairs  and  the  steam  can  be  fed  around  the  op- 
posite way  to  supply  the  engines  and  factory.  This  is  a 
very  flexible  arrangement,  and  when  the  plant  is  extended 
another  loop  can  be  installed  and  tied  in  with  the  present 
one. 

Iron  ladders  and  grating  are  placed  around  the  water 
gages  and  along  the  steam  header  so  that  the  valves  are 
accessible.  All  the  other  valves  are  near  the  floor  within 
easy  reach  of  the  firemen.  Every  pipe  line  has  the  neces- 
sary outlets  for  future  extensions,  so  that  an  addition  can 
be  made  without  destroying  any  of  the  present  installation. 

.6*12  Vacuum  Pressure 
'  Regulating  Valve 


fig.  3 — details  of  boiler  room  piping 

Engine  Room 

Special  attention  was  given  to  the  engine  room,  so  that 
there  is  ample  room  around  each  unit  and  all  pipes  and 
valves  are  placed  in  the  basement  where  they  are  very 
accessible.  Attractiveness  was  not  lost  sight  of,  as  the 
side  walls  are  wainscoted  with  white  enamel  brick,  having 
yellow  pressed  brick  above,   and  the  entire  floor  is   cov- 
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ered  with  6-in.  by  9-in.  red  tile  laid  in  white  mortar.  To 
add  still  further  to  the  attractiveness  of  the  room  the  engine 
pit  is  lined  with  white  enamel  and  the  railing  is  made  of 
tubing,  which  is  painted  black  and  has  polished  brass  fit- 
tings. The  machinery  is  painted  a  silver  gray,  which  gives 
a  harmonious  blend  of  color  pleasing  to  the  eye.  • 
From  the  above  it  may  be  realized  that  the  engine  room 


Electrical  Equipment 
Directly  connected  to  the  engine  is  a  three-phase,  60- 
cycle,  220-volt  generator,  rated  at  500  kva  and  known  as  a 
35-deg.  machine.  It  was  built  by  the  Westinghouse  Elec- 
tric &  Manufacturing  Company  and  is  guaranteed  to  carry 
a  50  per  cent  continuous  overload  without  undue  heating. 
Energy    for   excitation   is    furnished   by   a   small    Westing- 


SWITCHISOARD 


is  made  very  attractive  and  at  the  same  time  this  is  done 
without  a  great  outlay  of  money.  The  engine,  which  was 
designed  for  23-lb.  back  pressure  so  that  the  exhaust  steam 
can  be  used  for  heating  during  the  winter  months,  is  a 
heavy-duty  Corliss  cross-compound  unit  20  in.  and  30  in. 
by  36  in.,  running  at  120  r.p.m.  and  rated  at  600  indicated 


house  steam  turbine  directly  connected  to  a  25-kw,  110- 
volt  generator  running  at  3500  r.p.m.  and  also  by  a  40-kw 
motor-generator  set  running  at  830  r.p.m.  The  small  steam 
turbine  set  is  also  used  for  supplying  energy  for  the 
monorail  coal  conveyor  so  as  not  to  interfere  with  the  reg- 
ulation of  the  main  generator.     Air  is  furnished  by  means 
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FIG.    5 CROSS-SECTIONAL  ELEVATION    OF   POWER    HOUSE 


hp.  It  was  furnished  by  the  Hoover-Owens-Rentschler 
Company  and  is  guaranteed  to  carry  50  per  cent  overload. 
The  steam  consumption  at  full  load  when  exhausting 
against  atmospheric  pressure  is  20  lb.  per  indicated  horse- 
power. A  gravity  oiling  system,  complete  with  overhead 
tank  and  circulating  pump  and  filter  in  basement,  feeds 
oil  to  all  the  bearings. 


of  a  300-cu.  ft.  single-stage  air  compressor  directly  con- 
nected by  means  of  gear  and  pinion  to  a  60-hp  Westing- 
house  motor  furnished  by  the  National  Brake  &  Electric 
Company.  This  compressor  starts  and  stops  automatically 
at  any  predetermined  range  of  pressures  and  also  closes 
the  water-circulating  valve  so  that  water  is  not  circulat- 
ing around  the  cylinders  when  the  compressor  is  idle. 
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There  is  ample  space  in  the  engine  room  for  another 
unit,  which  will  be  installed  in  the  near  future.  The  en- 
tire engine  room  is  covered  by  a  15-ton  Shaw  hand-oper- 
ated crane  with  two  speed  hoists  and  an  automatic  brake. 

The  switchboard  is  made  up  of  six  panels  of  gray  Ten- 
nessee marble  with  the  grain  running  diagonally  and  is 
made  self-supporting  by  means  of  a  metal  framework  ex- 
tending 20  in.  back  of  the  board.  The  front  of  the  board 
rests  on  bronze  legs  finished  in  black  and  about  4  in.  high. 
All  the  trimmings  have  a  black  oxidized  finish  except  the 
switches,  which  are  of  polished  brass.  The  swinging  brack- 
et contains  one  frequency  meter,  a  power-factor  indicator, 
and  alternating-current  and  direct-current  voltmeters.  The 
generator  panels  have  both  alternating-current  and  direct- 
current  ammeters,  voltmeters,  an  indicating  wattmeter,  a 
watt-hour  meter,  etc. 

Each  building  has  its  independent  circuits  for  both  motor 
and  lamp  loads.  The  motor  circuits  are  controlled  by 
I.  T.  E.  type  "LL"  circuit-breakers  non-closable  on  over- 
loads, and  each  circuit  has  a  special  switch  which  con- 
nects the  indicating  wattmeter  and  power-factor  meter  in 
circuit.  The  average  power-factor  at  the  board  is  84  per 
cent,  and  the  lowest  on  any  circuit  is  73  per  cent.  The 
switchboard  is  illuminated  by  means  of  lin-o-lite  lamps,  in 
a  manner  similar  to  that  used  for  showcase  illumination, 
in   preference  to   the  older  bracket  lamps. 

All  the  wiring  is  in  conduit  and  the  latter  is  kept  away 
from  the  steam  pipes  so  that  they  do  not  have  to  cross 
each  other.  The  leads  from  the  generator  to  the  switch- 
board consist  of  four  pieces  of  }4-in.  by  4-in.  copper  well 
taped  and  suspended  on  porcelain  insulators.  All  trans- 
mission leads  are  carefullv  calculated  for  3  per  cent  drop, 
which  gives  the  same  voltage  at  all  points  in  the  factory. 

Both  the  boiler  room  and  the  engine  room  are  illumi- 
nated by  mercury  vapor  lamps  with  red  reflectors  which 
radiate  a  white  light  similar  to  daylight  and  make  an  ideal 
illumination.  Floor  receptacles  are  distributed  around 
the  engine  room  for  extension  plugs  and  wall  receptacles 
are  used  in  the  boiler  room  and  the  basement. 

A  Venturi  water  meter  is  placed  in  the  feed-water  line 
and  a  CO"  recorder  is  to  be  installed  in  the  breeching 
and  steam  meters  in  the  different  steam  lines.  The  coal 
and  ashes  are  carefullv  weighed  each  day  by  means  of  a 
scale  on  the  conveyor  so  that  the  twenty-four-hour  log 
gives  the  necessary  data  for  a  complete  power-house  test, 
and  if  there  are  any  leaks  they  are  readily  discovered. 

Almost  all  manufacturing  concerns  have  a  tendency  to 
make  their  buildings  as  plain  as  possible,  and  this  also  is 
a  fault  of  many  engineers.  As  a  rule  a  plain  building 
is  unsightly.  It  required  only  a  few  thousand  pressed  brick 
for  facing  the  front  and  side  of  the  power  house  and  a 
small  amount  of  plaster  for  the  panels  to  make  the  station 
attractive.  The  entire  outlay  in  excess  of  what  common 
brick  walls  without  cement  trimmings  would  have  cost  was 
less  than  $500,  and  the  satisfactory  appearance  more  than 
offsets  the   small   expenditure. 


Agricultural  College  Men  May  Study  Illumination 

In  the  proposed  agricultural  engineering  building  at  Ohio 
State  University,  Columbus,  Ohio,  it  is  planned  to  provide 
for  an  "illuminating  room."  Here  electric  lighting,  ordi- 
nary gas  lighting,  acetylene  lighting  and  other  forms  of 
illumination  will  be  demonstrated  and  tested,  with  the  par- 
ticular view  of  their  applicability  to  farm  buildings  and 
yards.  This  is  probably  an  innovation  in  buildings  of  this 
character  for  agricultural  colleges.  The  new  building  will 
be  three  stories  high  and  cost  about  $125,000.  A  novelty, 
as  planned,  i-s  a  deck  roof  over  a  wing  of  the  building 
whereon  windmills  may  be  erected  and  tested.  Prof.  H.  C. 
Ramsower  is  in  charge  of  the  agricultural  engineering  work 
at  the  university. 


Electric  Express  Handling  at  the  North  Station, 
Boston 

A  conspicuous  illustration  of  the  flexibility  and 
efficiency  of  electric  trucks  of  the  industrial  type  in  the 
handling  of  express  matter  is  furnished  by  the  installation 
of  the  American  Express  Company  at  the  North  Station  in 
Boston,  Mass.,  one  of  the  largest  and  most  active  steam 
railroad  terminals  in  America.  For  the  past  ten  months 
a  considerable  part  of  the  work  of  transferring  express 
shipments  between  trains  and  the  receiving  and  dispatching 
rooms  at  the  terminal  has  been  accomplished  by  a  fleet  of 
Buckwalter  electric  baggage  trucks,  and  the  installation  has 
been  so  successful  that  the  present  equipment  of  sixteen 
machines  is  to  be  increased  to  twenty-four  of  the  same  make 
at  the  earliest  possible  moment.  Four  of  the  trucks  are 
owned  by  the  National  Express  Company. 

All  of  the  trucks  are  of  the  so-called  drop-frame  type, 
12  ft.  long  over  the  body,  44  in.  wide  and  equipped  with  two 
platforms  carried  respectively  33  in.  and  10  in.  above  the 
floor.  Each  truck  is  provided  with  two  end  standards 
carried  to  a  height  of  7  ft.  above  the  floor  and  has  a  load 
rating  of  4000  lb.  on  a  maximum  grade  of  about  12  per  cent. 
The  width  over  wheel  hubs  is  only  45.5  in.,  and  each  truck 
weighs  unloaded,  with  battery,  about  3000  lb.  A  single 
motor  of  the  series-wound  type  drives  the  truck  by  double- 
reduction  gearing,  the  motor  being  located  beneath  the 
upper  platform  at  one  end  and  the  battery  at  the  other. 
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FIG.   I DETAILS  OF  BATTERY  CRADLE 

The  battery  equipment  consists  of  twelve  cells  of  the  United 
States  Light  &  Heating  Company's  "WB-15"  type  and 
weighs  about  850  lb.  The  speed  varies  from  4  miles  per 
hour  loaded  to  6  miles  per  hour  empty,  and  double-end 
control  is  provided. 

Each  truck  is  equipped  with  four  wheels  having  27.5-in. 
by  3.5-in.  Goodyear  tires,  and  the  wheels  are  connected  with 
the  steering  lever  at  each  end  in  such  a  manner  that  all  are 
simultaneously  moved  by  a  single  turn  of  the  handle  by  the 
operator.  This  arrangement  facilitates  handling  the  truck 
in  an  extremely  limited  space.  The  double-end  control  per- 
mits operation  on  narrow  platforms  and  runways  without 
turning  the  truck  around,  thus  relieving  congestion  and 
minimizing  the  possibility  of  accidents.  In  operation  the 
attendant  simply  inserts  the  steering  and  controller  handles 
in  their  respective  sockets  on  the  end  of  the  truck  which 
happens  to  be  pointed  toward  the  destination.  The  operator 
stands  on  a  hinged  platform  at  either  end,  the  platform 
being  so  sectionalized  that  unless  the  man  in  charge  of  the 
truck  stands  squarely  on  each  section  the  machine  cannot  be 
started.  The  removal  of  the  operator's  right  foot  from  one 
of  the  platform  sections  immediately  applies  the  brake, 
assuming  that  the  man  is  facing  forward.  Three  forward 
and  reverse  speeds  are  provided,  with  rheostatic  control 
governed  by  switch  handles  which  are  inserted  in  sockets  at 
either  end. 

The  brake  is  the  double-expanding  internal  type,  and  the 
truck  can  be  stopped  when  operating  at  full  speed  loaded  in 
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about  8  in.     The  trucks  were  manufactured  by  the  Elwell- 
Parker  Electric  Company,  of  Cleveland,  Ohio. 

The  charging  of  the  truck  batteries,  inspection  and  main- 
tenance of  the  equipment  are  handled  in  a  corner  of  the 
American  Express  Company's  sorting  room  at  the  North 
Station,  fronting  on  the  Nashua  Street  side  of  the  terminal. 
Electric  trucks  and  teams  in  the  company's  street   service 


plete  truck  can  be  raised  well  above  the  floor  level,  to  enable 
examination  and  light  repairs  to  be  made  quickly.  Three 
trucks  can  be  lined  up  at  once  for  inspection  or  removal  of 
batteries,  despite  the  limited  area  of  the  garaging  space. 
A  battery  can  be  disconnected,  removed  from  a  truck  and 
another  put  in  its  place  inside  of  three  minutes,  and  a  bat- 
tery can  be  lifted  from  the  floor  and  set  in  position  on  the 


FIG.    2 ELECTRIC    EXPRESS    TRUCK 

receive  and  deliver  merchandise  at  this  point,  making  in 
many  cases  a  complete  electric  transfer  of  shipments  from 
express  car  to  consignee,  or  vice  versa.  As  the  industrial 
trucks  are  in  service  day  and  night,  twelve  extra  batteries 
were  purchased  when  the  installation  was  made  last  spring, 
and  the  facilities  for  rapid  transfer  of  batteries  to  and  from 
trucks  are  noteworthy.  Batteries  not  mounted  in  trucks  are 
parked  on  8-in.  by  12-in.  wooden  blocks  at  one  side  of  the 
room  close  to  the  wall,  and  twelve  charging  circuits  are 
brought  to  these  stands  from  a  switchboard  mounted  in  the 
office  of  the  superintendent  of  truck  service,  Mr.  G.  B. 
Lipphardt. 

The  battery  stands  are  treated  with  asphaltum,  and  a 
6-in.  by  6-in.  wooden  bumping  block  30  ft.  long  is  installed 
on  the  floor  outside  the  row  of  batteries  to  protect  the  latter 
against  blows  from  passing  vehicles  or  merchandise.  The 
blocks  are  spaced  22  in.  apart  on  centers  and  are  about  3  ft. 
long.  Batteries  are  transferred  to  and  from  the  stands  by 
a  i-ton  hand-operated  chain  hoist  traveling  in  a  6-in.  [-beam 
overhead  runway  attached  to  the  ceiling  and   about    s;o   ft. 


FIG.   4 — HANDLING   BATTERY    BY   HOIST 

truck  frame  in  about  thirty  seconds.     Wooden  batter) 
with  reinforced  steel  corners  have  been  found  preferable  to 
those  of  steel  construction,  as  the  former  are  more  easilj 
ventilated  and  kept  clean. 

A  special  feature  of  the  battery-handling  equipment  is  an 
angle-iron  cradle  illustrated  in  the  accompanying  drawing 
which  is  used  in  transferring  the  cells  from  the  trucks  to 
the  stands  and  vice  versa.  The  cradle  consists  of  two 
U-shaped  2.5-in.  by  2.5-in.  by  5/16-in.  angles,  the  upper  por 
tions  being  16  in.  in  length  and  the  lower  25.5  in.  long, 
spaced  12  in.  apart  horizontally,  with  a  clearance  of  20  in. 
between  each  prong.  At  the  front  ends  of  the  upper  prongs 
a  3-in.  by  %-in.  cross-bar  is  riveted,  the  latter  consistii 
two  back-to-back  angle  irons  with  the  stock  cut  away  from 
the  center,  leaving  a  lug  in  which  a  1 .5  in.  by  2-in.  oval  hole 
is  drilled  for  the  reception  of  the  hook  of  the  hoist.  The 
lower  prongs  are  cross-braced  by  a  '  [-in.  bj  2-in.  strap,  9 
in.  long,  riveted  to  the  pn  ng  at  a  point  15  in.  from  the 
bend,  and  a  i'4-in.  iron  pipe  with  flattened  ends  is  carried 
across  the  hark  of  the  cradle  from  side  to  side,  serving  a- 


FIG.  3 — PARKING   BATTERIES 

long,  including  a  right-angled  turn  into  the  center  of  the 
room  which  facilitates  rapid  handling  through  the  elimina- 
tion of  extra  movements  of  the  trucks.  Fourteen  batteries 
can  he  parked  in  the  charging  division  at  one  time.  A 
31-in.  by  9.0-in.  pit  6  ft.  deep  with  removable  cover  is  located 
in  the  floor  to  enable  the  under  side  of  the  trucks  to  be 
inspected,  and  eve-bolts  in  the  ceiling  above  the  pil  are 
shortly  to  be  equipped  with  chain  hoists  by  which  a  com- 


^ — REMOVING    BATTERY    FROM 


a  handle  and  protect 

2-in.  offset  strap  on  the  inside. 

Energy  for  charging  the  batfc  ries  is  1  rom  the  local 

power  plain   0  inal  at   115  volts.     The  switch 

consists  of  three  panels  7  ft.  long  b)  5  ft  high  over  all. 
containing  an  installation  of  Cutler-Hammer  controlling 
apparatus,  central-zero  ammeter,  voltmeter,  circuit-breakers 
and  fuses.      Ml  cables  running  to  charging  points  are  num- 
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bered  with  brass  disks,  and  each  circuit  is  equipped  with  a 
pilot  lamp  showing  its  operative  condition.  Plug  switches 
are  provided  to  throw  the  ammeter  and  voltmeter  into  any 
circuit  as  desired.  The  rheostats  are  mounted  on  an  iron 
frame  at  the  rear  of  the  board.  A  maximum-demand  meter 
is  placed  behind  the  switchboard  as  energy  is  purchased 
from  the  terminal  plant,  and  a  recording  wattmeter  is  also 
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FIG.   6 TYPICAL  LOAD  CURVE  CHARGING  TEN    TRUCK   BATTERIES 

in  service.  Three  batteries  are  usually  charged  in  series. 
The  batteries  are  never  allowed  to  run  below  26  volts  and 
50  amp  each  on  charge.  In  a  typical  charge  the  battery  is 
supplied  with  energy  at  the  50-amp  rate  for  four  hours,  at 
25  amp  for  two  hours  and  at  12  amp  for  three  hours,  the 
length  of  time  at  each  rate  depending  upon  the  response  of 
the  battery.  Two  men  are  assigned  to  the  work  of  charging 
and  battery  inspection,  and  ordinarily  charging  is  carried  on 
the  plant  as  a  day  load.  All  batteries  are  fully  charged 
before  being  placed  in  service.  In  general,  one  truck  is  kept 
in  the  garage  at  a  time  for  overhauling,  a  bench  being  pro- 
vided for  this  purpose  in  the  switchboard  room.  Thus  far 
the  cost  of  repairs  has  not  exceeded  $1  per  truck  per  month, 
and  the  cost  of  energy  per  truck  per  month  has  averaged 
about  $2.  A  truck  averages  from  20  to  25  miles  on  one 
charge  of  a  battery,  and  each  battery,  having  a  capacity  of 
196  amp-hr.,  operates  as  a  rule  two  days  per  charge.  The 
average  monthly  truck  mileage  is  7200  and  the  correspond- 
ing energy  consumption  2800  kw-hr. 

The  conditions  at  this  station  are  among  the  most  severe 
in  the  country,  there  being  738  inward  and  outward  trains 
every  twenty-four  hours.  The  station  contains  twenty-three 
parallel  train  tracks  under  a  single  roof,  with  intermediate 
and  side  platforms  varying  from  7  ft.  to  16  ft.  in  width,  the 
usual  width  being  7.5  ft.,  allowing  for  center  columns.  At 
one  end  of  the  station  the  trucks  are  obliged  to  surmount  a 
12  per  cent  grade  60  ft.  long,  including  a  90-deg.  turn  near 
the  top.  Express  rooms  are  located  at  each  end,  and  the 
outer  platforms  leading  to  the  trains  are  level  with  the 
floors  of  the  cars,  but  as  only  a  small  percentage  of  the 
total  tonnage  is  loaded  into  the  cars  on  this  level,  the  freight 
trucked  to  and  from  the  trains  has  to  be  transported  up  or 
down  the  incline  above  mentioned  or  over  a  less  steep  grade 
at  the  opposite  end  of  the  building. 

At  the  foot  of  the  12  per  cent  incline  is  a  gate  where  pas- 
sengers are  constantly  crossing  the  path  of  the  trucks,  and 
the  safety  features  of  the  latter  are  important  at  this  point. 
When  coming  down  the  incline  the  operator  can  jump  oft 
the  truck  and  stop  it  within  2  ft.,  even  though  the  truck  is 
operating  at  full  speed  and  under  full  load,  through  the 
automatic  application  of  brakes  which  results  from  the 
operator's  leaving  the  platform.  Not  a  single  accident  has 
yet  occurred  in  the  use  of  the  trucks  in  this  station,  despite 
the  fact  that  their  route  traverses  at  right  angles  the  en- 
trance to  and  the  exit  from  every  train  track  in  the  station. 
This  is  an  important  source  of  economy  in  operation,  as  it 
is  not  an  uncommon  occurrence  for  a  passenger  to  be 
injured  by  the  ordinary  hand-operated  trucks,  and  such  an 
accident  usually  requires  a  settlement  by  the  claim  depart- 
ment. Only  one  man  per  truck  is  necessary  even  on  the 
12  per  cent  incline,  whereas  with  the  old  hand  trucks  it  was 
necessary  to  use  two  men  per  truck,  with  additional  helpers 
when  on  the   12  per  cent  grade.     The  labor  question  was 


formerly  a  serious  one  at  this  point,  as  the  work  was  so 
heavy  that  the  men  were  continually  quitting,  making  it 
necessary  to  employ  green  attendants  and  thereby  handi- 
capping the  service.  A  great  saving  has  also  been  shown  in 
decreased  damages.  Packages  often  dropped  off  the  old 
hand  trucks,  but  this  trouble  has  been  entirely  overcome  with 
the  electrically  driven  outfits,  as  all  jolts  and  shocks  are 
absorbed  by  the  solid  rubber  tires  and  the  flexible  construc- 
tion of  the  frames.  Faster  time  can  also  be  made  over 
rough  concrete  walks  and  platforms  on  account  of  the 
diminished  jarring  of  the  truck,  a  speed  of  about  2  miles 
per  hour  being  the  maximum  which  is  safe  with  hand  trucks. 

Closer  connections  can  be  made  with  trains  on  account  of 
the  higher  schedule  speed  of  the  electric  truck.  Time  is  also 
saved  in  sending  men  to  trains  on  heavy  jobs,  and  as  they 
return  to  the  transfer  room  on  the  truck  instead  of  walking, 
as  in  the  old  days,  the  tendency  is  for  a  much  larger  output 
to  be  produced  and  with  less  effort  for  the  men.  Any  point 
in  the  station  can  be  reached  in  three  minutes,  and  the 
trucks  discharging  and  loading  at  the.  terminal  in  the  outside 
street  make  much  shorter  stops  as  a  result  of  the  installation 
of  electric  service.  The  electric  equipments  require  less 
space  than  the  hand-operated  trucks  and  perform  about 
double  the  work  of  the  latter.  In  the  movement  of  express 
matter  to  and  from  trains  one  truck  and  one  man  do  the 
work  of  four  men  and  two  hand-drawn  trucks,  not  including 
loading  and  unloading.  A  better  class  of  men  apply  for 
work  with  the  electric  trucks  than  formerly  operated  the 
hand  trucks. 

In  the  operation  of  the  trucks  all  are  carefully  examined 
before  being  placed  in  service,  and  each  truck  is  provided 
with  a  number  3  in.  high  to  facilitate  reference  to  it  by 
passengers  and  employees.  Operators  do  not  apply  full 
power  in  starting,  but  work  the  controller  on  the  step-by- 
step  plan  common  in  street-railway  work.  Operators  are 
not  allowed  to  enter  into  conversation  with  anyone  while 
running  a  truck  and  are  required  to  watch  gateways  and 
passages  with  great  care  while  on  the  running  board.  When 
operating  on  the  main  platform  at  the  bumper  ends  of  the 
train  tracks  the  trucks  take  the  middle  of  the  course  except 
that  in  passing  others  those  operating  on  the  main  platform 
are  given  the  right-of-way  over  those  approaching   from 


FIG.    7 BATTERY-CHARGING    SWITCHBOARD 

trains.  Running  backward  in  the  station  proper  is  also  pro- 
hibited in  the  rules  given  to  operators  of  trucks,  and  no 
running  of  trucks  with  trailers  is  permitted.  Trucks  pro- 
ceeding in  the  same  direction  are  required  to  keep  15  ft. 
apart,  except  when  otherwise  ordered  by  special  authority. 
The  express  service  of  the  American  company  at  the  North 
Station  is  under  the  supervision  of  Mr.  H.  F.  French,  agent. 
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The  Retail  Dealer  and  Electric  Appliance  Sales 

To  collect  information  useful  to  the  whole  industry  on 
the  subject  of  electric-appliance  sales  and  present  conditions 
in  the  trade,  the  Electrical  World  recently  mailed, letters  of 
inquiry  to  3200  retail  dealers  and  contractors  whose  names 
appear  in  the  McGraw  Electrical  Directory.  The  list  in- 
cluded cities  and  towns  of  various  sizes  in  every  state  and 
section  of  the  country,  thus  insuring  not  only  thoroughly 
national  representation  in  the  opinions  expressed  but  the 
reflection  as  well  of  the  views  held  in  both  large  and  small 
communities. 

The  questions  asked  are  given  in  the  accompanying  table, 
together  with  a  tabulation  of  the  replies  received  from  the 
dealers.  Frank  statements  in  reply  have  been  encouraged 
by  assurance  that  the  individual  sources  of  the  comment 
and  information  received  would  be  treated  with  all  con- 
fidence. 

As  set  down  in  the  following  paragraphs,  the  replies 
received  from  the  424  representative  retailers  who  an- 
swered have  been  carefully  classified  and  analyzed,  in  the 
belief  that  effective  light  may  thus  be  shed  on  present  con- 
ditions in  the  electrical  trade  and  the  readjustment  needed 
to  place  trade  relations  on   a   more  stable  basis. 

In  answer  to  the  first  question,  relating  to  the  device  most 
satisfactory  to  retail,  the  replies  were,  as  might  be  expected, 
overwhelmingly  in  favor  of  the  electric  iron.  Of  the  total 
number,  304  gave  the  iron  first  place,  the  next  contestant 
for  honors  being  the  electric  toaster  with  36  votes.  Other 
appliances  receiving  mention  were  as  follows:  Motors,  25; 
vacuum  cleaners,  20;  electric  fans,  18;  lamps,  15;  washing 
machines,  14;  electric  stoves,  13;  percolators,  7;  warming 
pads,  6;  radiators,  3;  curling  irons,  I.  Similar  estimates 
of  the  relative  values  of  other  appliances  besides  irons 
were  afforded  by  the  replies  to  the  fourth  question. 

The  greatest  difficulty  met  by  the  retailers  in  building  up 
a  profitable  flatiron  business,  according  to  the  results  of  the 
canvass,  seems  to  lie  in  the  activity  of  central  stations  in 
selling  devices  at  cost  or  even  below  cost  in  order  to  further 
the  consumption  of  electricity.  Some  of  the  comment  re- 
ceived from  dealers  on  this  policy  of  the  central  station  is 
particularly  bitter  and  indicates  that  the  ill  feeling  engen- 
dered between  local  branches  of  the  industry  may  embarrass 
other  relations  essential  to  the  development  and  prosperity 
of  both  parties. 

As  one  correspondent  pointedly  asserted,  the  customer 
quite  naturally  expects  that  the  central  station  will  prefer  to 
sell  him  a  device  that  consumes  a  large  amount  of  electricity 
and  he  is  not  to  be  blamed  if  he  at  once  suspects  any 
price  cutting  which  can  be  attributed  to  this  motive.  From 
the  dealer,  however,  who  has  no  further  interest  than  the 
sale  of  appliances  and  the  making  of  a  satisfied  customer, 
the  purchaser  expects  unbiased  advice;  and  later,  feeling 
that  he  is  getting  an  economical,  efficient  iron,  he  will  have 
no  fear  about  making  liberal  use  of  it. 

In  a  case  cited  by  the  writer  already  quoted  the  central 
station  a  year  ago  gave  away,  absolutely  free,  200  irons. 
When  the  first  month's  bills  came  to  these  200  users  the 
increases  evident  caused  much  dissatisfaction  and  criticism 
of  the  company's  intentions  in  giving  away  the  irons.  Even 
now  the  customers  who  kept  the  free  irons,  according  to 
the  correspondent,  do  not  use  them  nearly  so  much  as  they 
might  have  done  had  they  bought  the  irons  in  the  first  place. 
"We  know,"  writes  one  contractor,  "that  the  electrical  dealer 
can  sell  heating  and  cooking  devices  more  easily  than  a 
central  station,  and  the  only  reason  for  this  is  that  the  con- 
sumer knows  (or  at  least  he  thinks)  that  if  he  purchases 
from  a  dealer  he  is  getting  a  device  that  will  consume  the 
the  least  amount  of  energy." 

Cheap  and  consequently  poorly  constructed  irons,  such 
as  are  sold  by  the  department  stores  and  hardware  dealers, 
are  also  credited  with  injuring  the  legitimate  business  of 
electrical  supply  dealers.  The  low  price  at  which  these 
goods  can  be  profitably  sold  embarrasses  the  dealer  with  a 


first-class  article,  and,  later,  the  poor  service  given  by  the 
cheap  iron  destroys  confidence  in  electrical  devices  in  gen- 
eral. Several  correspondents  also  cited  the  central-station 
rate  for  electricity  as  being  too  high  for  the  economical 
operation  of  irons. 

The  generous  guarantees  proffered  by  certain  manufac- 
turers seem  to  be  another  difficulty  in  the  way  of  the  small 
dealer,  whose  margin  of  profit  is  already  pared  to  the  livable 
limit  by  sale  conditions.  The  iron  itself  may  be  injury- 
proof,  but  such  incidents  as  blown  fuses,  broken  cords,  etc., 
which  follow  in  the  wake  of  its  installation  sometimes 
prove  expensive  to  the  local  dealer,  on  whom  the  customer 
depends  to  make  good  the  sweeping  guarantees  of  the 
maker.  Blowing  of  fuses  caused  by  the  extra  current  de- 
mand of  the  irons,  breaking  of  cords,  attachment  plugs,  etc., 
are  all  accidents  which,  although  clearly  outside  the  makers' 
guarantee,  cannot  be  so  easily  explained  away  to  the  cus- 
tomer's satisfaction,  nor  can  he  be  convinced  that  he  should 
pay  the  cost  of  sending  a  man  to  make  such  repairs.  Rather 
than  argue  his  position   as  to  the  extent   covered   by  the 

TABULATION       OF       REPLIES       RECEIVED       FROM       DEALERS       IN- 
ELECTRICAL    DEVICES 


1.  What  energy-consuming  device  is  the  most  satisfactory  to  retail' 

Electric  irons,  304;  vacuum  cleaners,  20;  fans,  18;  wash- 
ing machines,  14;  stoves,  13;  percolators.  7,  etc. 

2.  What  is  the  greatest  difficulty,  if  any,  you  are  meeting  in  building  up 
a  profitable  flatiron  business? 

Cutting  of  prices  by  central  stations  to  cost  and  below- 
cost.  Competition  from  poorly  constructed  and  cheap  de- 
vices.   Unlimited  guarantees  of  manufacturers. 

3.  What  is  the  greatest  assistance  you  are  receiving  in  building  up  flat- 
iron  business  or  sales  of  other  devices? 

Assistance  of  manufacturers,  general  and  local  advertis- 
ing. Dealers'  sales  effort  and  advertising.  Central-station 
activity.  Window  and  store  exhibits.  Also  complaints  of 
"no  assistance  from  any  source." 

4.  What  electric  heating  or  cooking  devices,  besides  flatirons.  do  you  find 
it  most  profitable  to  retail? 

Toasters;  percolators;  electric  ranges;  luminous  radia- 
tors; grills;  stoves. 

5.  Are  you  actively  promoting  the  sale  of  any  one  line,  or  are  you  car- 
rying in  stock  various  makes  of  electrical  devices? 

Carrying  only  single  line,  122;  various  makes,  265. 

6.  Do  you  find  that  most  customers  ask  merely  for  "electric  irons,"  or 
is  there  a  demand  for  some  one  make?  If  there  is  a  decided  preference 
for  a  particular  make,  to  what  do  you  attribute  this  demand? 

Ask  for  merely  "electric  irons,"  277.  Demand  special 
make,  owing  to  popular  advertising,  71 ;  owing  to  previous 
experience,  quality,  etc.,  35. 


guarantee,  the  dealer  sustains  the  cost  of  the  repairs  and 
thus  absorbs  his  own  profit. 

While  a  number  of  dealers  flatly  insist  that  they  have 
received  "no  assistance  of  any  kind"   in   furthering  their 
iron  and  apparatus  sales,  the  majority  stand  ready  to  admit 
that  the  advertising  done  by  the  manufacturers  has  awak- 
ened the  public's  interest  in  the  use  of  electric  devices.    The 
answers  received  to  the  sixth  query,  however,   show  that, 
in  an  overwhelming  proportion  of  cases — 2~j,  in  fact 
customer  enters  the  store  and  asks  simply  for  "an  electric 
iron,"  leaving  the  selection  to  the  dealers'  ju 
experience.     Only  seventy-one  dealers  reported  that  thei 
customers  demanded  a  special  make  of  iron  as  the   r 
of    national    and    local    popular    advertising.      Thirty-fivv 
others  traced  the  demand  for  a  particular  brand  to  the  cus- 
tomer's previous   experience   with   the  same  make   or   the 
advice  of  a  friend.     In  at  least  six  places  from  which  re- 
sponses were  received  local  pride  in  a  nearby  electrical  fac- 
tory controlled  the  choice  of  purchase.    Many  of  the  dealers 
reported  that   their  own   advertising   in   local   papers   was 
especially  effective,   although  they  profited  also   from   the 
campaigns   conducted   by   the   central   station.     Others   in- 
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sisted  that  for  their  greatest  assistance  in  making  sales 
they  depended  upon  the  efforts  of  their  own  salesmen  and 
their  display  windows.  Satisfied  customers  and  free  trials 
of  the  apparatus  were  also  cited  as  useful  factors.  In  the 
language  ot  the  dealers  themselves,  "customers  rarely  ask 
for  a  particular  make  and  can  be  easily  influenced  from  one 
to  another  by  the  salesmen."  "The  choice  of  the  iron  pur- 
chased is  usually  left  to  the  dealer's  judgment."  "Most 
customers  want  the  iron  the  dealer  recommends."  "Few 
laymen  know  that  there  is  any  difference  in  electrical  de- 
vices." 


Local  Absorption  in  Radiotelegraphy 

By   A.   H.   Taylor 

The  general  absorption  of  electromagnetic  waves  by  the 
medium  traversed  has  been  studied  for  the  conditions  pre- 
vailing in  practical  radiotelegraphy  at  sea  by  Austin.'  Un- 
less this  absorption  over  land  areas  is  much  greater  than 
over  water,  it  is  not  of  serious  importance  to  the  amateur 
operating  over  distances  not  exceeding  50  miles  and  with 
wave-lengths  not  less  than  300  m  (985  ft.).  By  local 
absorption  certain  phenomena  caused  by  purely  local  con- 
ditions at  sending  or  receiving  stations  are  referred  to. 

H.  True"  has  studied  that  form  of  local  absorption  due 
to  earth  currents  and  shown  that  it  may  be  partially 
avoided  by  the  use  of  a  false  ground.  There  are  other 
local  effects,  however,  which  are  of  more  immediate  im- 
portance to  the  amateur,  who  must  often  take  conditions 
in  a  given  building  or  neighborhood  as  they  are  and  make 
the  best  of  them.  Among  these  effects  are  those  caused 
by  the  proximity  of  energy-transmission,  lighting  and  tele- 
phone circuits  and  of  grounded  conductors  such  as  gas, 
steam  and  water  pipes. 

Absorption  Due  to  Resonance  Effects 

■  Some  field  tests  in  connection  with  the  departmental 
radiotelegraphic  apparatus  at  the  University  of  North 
Dakota  necessitated  the  use  of  a  rather  short  wave-length, 
namelv,  .245  m.  This  length  was  obtained  by  allowing  the 
aerial  to  discharge  directly  through  the  spark-gap  to  earth, 
as  in  the  original  Marconi  experiments.  The  spark-gap 
was  about  3  cm  long  and  the  primary  of  the  induction  coil 
absorbed  300  watts.  The  ammeter  in  the  aerial  circuit 
indicated  somewhat  less  than  1  amp.  The  aerial  at  that 
lime  consisted  of  four  wires,  spaced  2  ft.  apart,  run  up 
from  the  second  floor  of  Science  Hall  to  a  pole  on  the  roof, 
with  a  total  height  of  30  m.  The  aerial  was  slightly  bent, 
but  at  no  point  except  at  the  base  did  it  approach  the 
building  nearer  than  10  ft.  The  alternating-current  cir- 
cuits used  with  the  induction  coil  had  no  connection  with 
the  lighting  system  of  the  building,  which  is  operated  on 
220  volts  direct-current  energy.  Nevertheless,  this  particu- 
lar wave-length  set  up  current  surges  in  the  lighting  cir- 
cuits of  the  building,  which  resulted  in  the  blowing  of 
several  fuses,  the  starting  of  two  motors  and  the  burning 
out  of  several  tungsten  lamps.  Altering  the  wave-length 
eliminated  these  undesirable  effects,  but  it  is  quite  evident 
that. a  very  considerable  amount  of  the  radiant  energy  of 
the  aerial  could  have  been  absorbed  without  causing  a 
catastrophe  of  such  a  nature  as  to  call  attention  to  the 
presence  of  these  surges  in  neighboring  circuits.  The 
trouble  was  also  avoided  without  changing  the  wave-length 
of  the  aerial  by  altering  the  free  oscillations  in  the  lighting 
circuit  considered  as  a  Lecher  system.  This  was  accom- 
plished by  putting  two  condensers  of  1  mf.  capacity  each 
•  the  line  at  two  experimentally  determined  points.  It 
is  quite  likely  that  similar  effects  occur  in  the  neighborhood 
of  aerials  used  for  receiving  only,  resulting  in  the  elimina- 
tion of  large  areas  of  energy  from  the  wave  front. 

'Bulletin  of  the  Bureau  of  Standards,  Vol.  7,  No.   3. 
'Dissertation    for   doctor's    degree,    University    of    Gottingen.    1910. 


Absorption  by  Insulated  Conductors 
Since  the  above-mentioned  experiments  were  performed, 
a  new  serial  with  a  free  wave-length  of  450  m  has  been 
erected.  This  is  operated  by  a  loose  Tesla  coupling,  the 
energy  being  furnished  by  a  self-controlling  transformer 
which  is  used  in  connection  with  a  rheostat.  Two  alarm 
clocks  operate  switches  controlling  an  automatic  sending 
device  which  repeats  a  sample  message  of  a  few  words, 
containing  all  the  letters  of  the  alphabet.  This  makes 
possible  the  study  of  receiving  conditions  at  distant  sta- 
tions ;  for  instance,  at  the  author's  home  in  the  city  of 
Grand  Forks,  3  miles  from  the  university,  using  small  send- 
ing power  and  a  very  short  single-wire  receiving  aerial.  At 
first  the  receiving  apparatus  was  installed  in  a  tool-house 
well  removed  from  all  overhead  conductors,  and  a  receiv- 
ing aerial  10  ft.  high  was  found  necessary  in  order  to  read 
clearly  signals  sent  from  the  university  with  50  watts  indi- 
cated power  on  the  primary  of  the  transformer.  The  wave- 
length was  about  460  m.  Later  the  apparatus  was  moved 
into  the  house,  which  is  connected  with  the  city  alternating- 
current  lighting  system.  The  same  signals  were  then 
received  at  the  same  intensity  with  a  3-ft.  aerial,  as  indi- 
cated by  shunting  the  telephone.  The  intensity  of  these 
signals,  however,  was  greatly  increased  when  this  aerial 
was  brought  near  an  electric  lamp.  Evidently,  the  lighting 
system  acted  favorably  as  a  collector  and  reacted  on  the 
aerial  by  induction.  This  point  was  tested  by  disconnecting 
the  lighting  system,  and  in  consequence  the  signals  were 
greatly  reduced  in  intensity.  It  is  evident  that  any  specu- 
lation as  to  the  radiant  efficiency  of  the  sending  station 
based  on  indoor  observations  would  have  been  far  astray. 

Grounded  Conductors 

It  was  suspected  that  the  proximity  of  grounded  con- 
ductors would  have  an  unfavorable  effect.  Such  was 
found  to  be  the  case,  for  with  the  apparatus  installed  in 
two  different  houses  having  gas  illumination,  no  audible 
signals  were  received  until  the  aerial  was  raised  to  a  height 
of  15  ft.,  that  is  to  say,  several  feet  above  the  second-floor 
level,  even  though  150  watts  was  applied  to  the  sending 
transformer.  When  the  apparatus  was  moved  to  the  second 
floor,  the  height  of  the  receiving  aerial  above  the  ground 
remaining  the  same,  the  signals  were  very  loud.  The 
ground  connection  in  this  instance  was  on  a  second-floor 
radiator.  The  indications  were  that  the  portion  of  the 
aerial  between  floors  was  inactive  in  the  first  experiment ; 
indeed,  it  was  detrimental,  because  its  lateral  capacity  effect 
to  surrounding  grounded  objects  acted  as  a  shunting  ca- 
pacity around  the  detector  circuit.  The  detector  used  in 
these  experiments  was  a  carborundum  crystal  of  unusual 
constancy  and  fair  sensitiveness.  The  coupling  was  a  loose 
auto-transformer  device,  adjusted  for  maximum  strength 
of  signal. 

The  inferences  to  be  drawn  from  these  three  cases  are  as 
follows  First,  conductors  in  the  immediate  vicinity  of 
radio-electric  stations  should  be  examined  for  resonant 
surges  which  may  be  followed  by  dangerous  arcing  and 
which,  in  any  event,  absorb  a  considerable  portion  of 
energy.  If  the  wave-length  radiated  is  not  changed,  these 
surges  may  be  prevented  by  capacity  loads3  placed  at  suit- 
able points  on  the  circuits.  The  condensers  should  be  fused 
to  prevent  short-circuit  in  case  of  a  puncture  being  formed. 
Second,  the  presence  of  insulated  overhead  circuits  may 
be  favorable  for  the  reception  of  signals  with  short  aerials 
when  these  aerials  are  close  to  such  circuits.  In  general, 
however,  these  circuits  would  absorb  considerable  energy 
which  would  not  be  re-radiated  to  an  aerial.  Third,  in  a 
building  containing  grounded  circuits  it  is  best  to  locate 
the  receiver  as  high  as  possible.  Some  experiments  made 
with  150  watts  sending  power  with  a  receiving  station 
35  miles  distant  seem  to  confirm  this  point. 
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Central  Station  Management 


Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among  Successful  Utilities 


Electric   Ice   Making   in   Minnesota 

Among  recent  contracts  closed  by  the  Minneapolis  Gen- 
eral Electric  Company  is  one  for  a  ten-year  period  with  the 
Minneapolis  Artificial  Ice  Company  covering  180  hp.  The 
Twin  Cities  lie  in  the  center  of  a  district  containing  count- 
less beautiful  little  lakes  of  glacial  origin,  and  with  the 
brisk  winter  weather  enjoyed  by  the  North  Star  State  the 
natural-ice  crop  is  one  that  "never  fails."  The  superior  ad- 
vantages and  economies  of  electric  ice  making  are  such, 
nevertheless,  that  the  central  station  can  successfully  com- 
pete, even  here,  with  the  free  dispensation  of  old  Boreas 
himself.  Several  electric  ice-making  plants  are  already  in 
operation  in  Minnesota. 


Justifying  Distribution-Line  Extensions 

In  a  discussion  of  the  problems  of  justifying  and  building 
line  extensions  for  reaching  new  customers  and  districts, 
before  the  Wisconsin  Electrical  Association,  Jan.  15,  Mr. 
C.  R.  Phenicie,  general  superintendent  of  the  Wisconsin 
Public  Service  Company,  referred  to  the  custom  of  some 
companies  in  running  a  new  line  or  an  extension  of  an 
old  one  if  they  can  see  that  the  initial  cost  of  the  line  will 
be  covered  by  two  years'  gross  revenue  from  it.  But 
whether  this  criterion  will  in  reality  make  or  lose  the 
company  money,  said  the  speaker,  must  be  determined  for 
each  individual  case.  A  utility  whose  percentage  of  net 
earnings  to  gross  earnings  is  35  or  40  can  afford  to  run 
farther  and  do  more  generally  in  the  way  of  new  lines  and 
the  taking  on  of  new  business  than  one  whose  ratio  is  10 
or  15  per  cent. 

In  any  event,  the  problem  of  just  how  far  to  run  a  new 
line  or  how  much  money  to  spend  reaching  out  for  new 
business  of  uncertain  character  is  very  important.  The 
central  station's  duty  to  its  public  is  to  reach  everyone  who 
desires  its  commodity,  provided  that  in  so  doing  a  heavier 
burden  is  not  imposed  on  those  already  served.  The  ques- 
tion when  to  build  and  when  not  to  build  is  a  vital  one. 

A  careful  study  should  be  made  of  the  respective  streets 
to  determine  those  that  will  build  up  the  most  rapidly ; 
which  with  high-class  residences  and  which  with  more  mod- 
erate-priced dwellings.  Very  often  these  conditions  are 
more  or  less  established  before  a  line  is  attempted.  Fac- 
tories, for  example,  establish  themselves  in  outlying  districts 
and  form  a  nucleus  for  residences  built  for  their  workmen. 

Much  money  has  been  wasted  by  mistakes  in  determining 
where  the  demand  for  electric  service  is  going  to  grow  in 
any  particular  district.  Many  times  a  trunk  line  has  been 
limit  down  one  street  or  thoroughfare  only  to  find  that  this 
trunk  line  has  to  be  duplicated  by  another  only  one  or  two 
blocks  away,  in  order  to  serve  the  community  properly. 

Having  determined  where  the  growth  is  going  to  be,  and 
having  studied  the  character  of  the  occupants  by  means  01 
soliciting,  investigating  their  probable  early  adoption  of 
electric  service,  the  next  step  is  to  determine  the  most  direct 
means  of  reaching  them.  Considerations  of  route  include 
study  of  streets,  alleys,  pavements,  parkways,  trees,  and  the 
attitude  of  the  frontage  owners  and  city  officials.  A  great 
deal  of  thought  should  be  given  this  subject,  and  it  should 
be  borne  in  mind  that  it  is  not  always  the  shortest  route 
to  a  given  center  of  distribution  that  proves  the  best. 


Flat-Rate  Campaign  at  Fall  River,  Mass. 

A  highly  successful  flat-rate  campaign  Eor  residence- 
lighting  business  has  been  under  way  at  Fall  River,  Mass., 
since  last  June,  the  work  having  been  advertised  by  effective 
newspaper  displays  and  b)  a  large  electric  sign  illu  ti 
in  the  accompanying  photograph.  The  sign  is  located  on 
the  roof  of  a  downtown  building  and  is  32  ft.  long.  [0  it. 
deep  and  stands  6  ft.  above  the  cornice.  It  contains  614 
4-cp  metallized-filament  lamps,  398  of  which  are  in  the 
letters  and  216  in  the  border. 

With   the   aid   of    five   extra   solicitors   the   company    has 
secured   600   additional   customers   in   the  past  six   months. 


CENTRAL-STATION    OFFICE    AND    SIGN,    I'M        RIVE1 

The  newspaper  advertisements  emphasize  the  schedule  rate 

of  $1   for  four  25-watt   lamps  per  month,  burning   without 

regard  to  hours  of  use,  but  connected  under  an 

dicator,   which    limits  the  demand   at   any   one   time.     The 

wiring  is  done  under  the  company's  supervision  at  a  nominal 

charge. 


Central-Station   Oil-Weil   Pumping   in   Texas   Field 

One  of  the  paradoxical  conditions  of  the  oil  industry  is 
now  being  witnessed  in  the  pioneer  Spindle  Top  field  of 
Texas,  where  crude  oil  is  being  discarded  as  fuel  for  the 
operation   of   pumping   1  favor  of   pumping  the 

wells  by  electricity.  Naturally  it  might  be  expected  that 
oil  producers  would  find  their  own  product  cheap  and  ad- 
vantageous to  use.  but  since  the  recent  advance  in  the  price 
of  the  fuel,  it  is  found  much  more  economical,  it  is  claimed. 
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to  operate  the  pumps  by  motors  than  by  burning  oil  to 
generate  steam. 

Recently  fourteen  electric  motors  have  been  installed  on 
Spindle  Top,  and  they  are  pumping  more  than  twenty-five 
wells.  It  is  claimed  by  those  who  have  adopted  this  power 
that  they  are  saving  from  25  to  75  per  cent  in  operating  ex- 
penses, as  compared  with  steam  power  where  fuel  oil  was 
used.  The  motors  employed  are  arranged  to  develop  10 
hp  when  pumping  and  30  hp  when  "pulling*'  wells.  By 
changing  over  a  switch  the  motor  is  transferred  from  the 
lower  to  the  higher  power,  with  double  speed.  Motors  are 
also  being  used  to  pump  salt  water  from  the  wells  into 
reservoirs. 

The  adoption  of  electricity  for  power  purposes  in  the 
Spindle  Top  oil  field  is  attracting  much  attention  among  the 
oil  men  of  other  producing  territory  in  Texas  and  nearby 
states. 


"Swarm  of  Fireflies"  at  Mobile's  Carnival 

Elaborate  electrical  decorations  made  brilliant  the  streets 
and  public  squares  of  Mobile,  Ala.,  during  the  city's  carnival 
celebration  held  the  week  of  Feb.  3.  Streamers  of  colored 
lamps  formed  a  blazing  canopy  over  Government  and  Royal 
Streets. 

In  Bienville  Square  the  great  oaks  surrounding  the  foun- 
tain were  selected  as  the  background  against  which,  inter- 
twined among  the  boughs,  hundreds  of  twinkling  incan- 
descent lamps  "glittered  like  a  swarm  of  fireflies  tangled 
in  a  silver  braid."  A  system  of  flashers  controlled  the 
lamps,  switching  on  and  off  alternate  groups  so  as  to  simu- 
late the  indiscriminate  flashing  of  firefly  lanterns  amid 
the  foliage  of  the  great  trees.  To  secure  the  necessary 
contrast,  the  white  lamps  on  the  decorative  posts  bordering 
the  plaza  were  replaced  with  deep  red  globes  during  the 
"firefly"  exhibition. 

The  fountain  in  the  square  was  converted  into  a  beauti- 
ful electrical  display  during  carnival  week  by  illuminating 
it  with  varicolored  light  thrown  by  a  powerful  projector 
with  revolving  color  screen,  mounted  directly  over  the  flow- 
ing streams  of  water. 


"Brighter  Brooklyn"  Hint  Books  for  Contractors 

Realizing  that  every  electrical  contractor  in  Brooklyn 
is  jointly  interested  with  it  in  the  city's  electrical  develop- 
ment, and  that  any  plan  likely  to  result  in  increased  effi- 
ciency in  securing  new  business  or  handling  customers 
should  therefore  be  of  mutual  advantage,  the  Edison  Elec- 
tric Illuminating  Company  of  Brooklyn  is  about  to  send 
to  each  electrical  contractor  in  its  territory  what  it  calls  the 


PERFORATED  REPLY  CARD  FROM   CONTRACTOR  S   HINT  BOOK 

"Brighter  Brooklyn  Red  Book  for  Electrical  Contractors." 
This  is  a  pocket-size  loose-leaf  memorandum  book,  with  a 
neat  cover  of  red  leather.  The  book  contains  a  number 
of  detachable  postal  cards  addressed  to  the  company,  the 
purpose  of  these  cards  being  to  provide  the  contractor  with 
a  ready  means  of  transmitting  to  the  company  any  infor- 
mation which  he  believes  might  be  of  mutual  value.     The 


foregoing  is  part  of  the  explanation  that  is  given  on  the 
flyleaf.  The  latter  also  bears  the  name  and  address  of 
the  contractor  to  whom  the  book  is  sent,  together  with  the 
following  sentences: 

"Carry  this  book  with  you,  jot  down  and  forward  notes, 
suggestions,  'leads,'  complaints.  All  cards  received  will  be 
given  prompt  attention  and  you  will  be  notified  of  the 
results  of  our  investigation,  a  complete  record  of  which 
will  be  kept  in  our  office.  By  using  this  book  you  may 
accomplish  two  things:  (1)  Increase  the  satisfaction  of 
customers  with  service  conditions;  (2)  obtain  more  cus- 
tomers. It  is  hoped  that  you  will  take  an  interest  in  this 
matter  and  that  we  may  hear  from  you  frequently." 

This  bears  the  signature  of  the  general  sales  agent.  On 
the  side  intended  for  remarks  the  cards  are  stamped  sim- 
ply with  the  number  of  the  book,  a  date  line  and  the  words, 

"Contractor  makes  the   following  report."      When 

the  contractor  runs  out  of  cards  more  will  be  sent  to  him 
by  the  company  upon  his  request. 

The  idea  is  an  outgrowth  of  a  similar  notebook  that  has 
been  in  successful  use  by  the  Brooklyn  company's  employees 
for  a  number  of  years.  On  the  first  day  of  each  year  every 
employee  receives  a  vest-pocket  size  notebook  with  detach- 
able leaves,  each  of  which  bears  simply  the  number  of  the 
book.  A  record  is  kept  of  the  names  of  the  various  em- 
ployees and  of  the  books  assigned  to  them. 

Suggestions  of  any  kind  for  improving  the  companys 
service  or  increasing  its  business  are  turned  in  to  the 
general  sales  agent  on  the  pages  of  the  book  and  "lead 
slips"  issued  to  solicitors  when  the  suggestion  contains  data 
referring  to  prospective  customers. 

At  the  end  of  the  year  cash  prizes  are  given  to  the  three 
employees  who  have  turned  in  the  greatest  number  of  leads 
resulting  in  the  signing  of  contracts.  During  1912  the 
employees  turned  in  4643  of  these  "leads,"  of  which  1833 
resulted  in  original  contracts  being  signed,  forty-five  in 
renewal  contracts  and  four  in  the  sale  of  fans.  Three 
"leads"  turned  in  brought  about  the  sale  of  as  many  flat- 
irons. 


Electric  Rates  and  Classification  of  Customers* 

When  a  business  is  subjected  to  unlimited  competition 
all  its  rates  automatically  seek  a  level  where  they  give  the 
owner  barely  a  minimum  return,  for  when  they  rise  above 
this  level  more  competition  develops,  and  when  they  fall 
below  it  competition  ceases  until  they  rise  again. 

In  the  case  of  public-service  monopolies,  however,  it  is 
expected  that  public  sentiment,  the  courts  or  commissions 
will  regulate  the  rates  to  a  point  at  least  as  low  as  they 
would  have  been  in  the  long  run  if  subject  to  competition. 

The  degree  of  monopoly  of  public-service  corporations  is 
greatly  overestimated,  since  most  of  their  monopoly  is  in 
form  only.  A  company  may  have  exclusive  rights  to  sup- 
ply electricity  for  lighting,  motors,  heat,  etc.,  but  it  has  no 
monopoly  in  the  supply  of  light,  power,  or  heat  as  such. 
for  it,  respectively,  has  as  active  competitors  candles,  oil 
and  gas ;  animal  power,  gas  and  oil  engines  and  steam  en- 
gines, and  gas,  oil,  coal  and  blankets.  Thus  it  finds  tre- 
mendously active  competition  in  substance — competition 
which  seriously  affects  its  business  the  moment  it  raises 
its  prices  above  a  certain  point. 

Below  this  the  company  may  have  a  monopoly,  but  pub- 
lic sentiment  requires  that  its  prices  shall,  in  the  long  run, 
be  lower  than  if  the  competition  were  unlimited,  and  this 
point  is  where  all  the  prices  together  produce  just  a  fair 
return  on  the  investment. 

Division  of  Costs 

The  question  of  division  of  costs  among  different  cus- 
tomers  or  classes  is  entirely  separate   from  the   question 

•Prepared  by  a  member  of  the  rate  research  committee  of  the  National 
Electric   Light   Association. 
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of  total  costs  or  fair  return.  Having  decided  what  a  fair 
return  on  the  investment  is,  the  question  is  still  open,  How 
shall  rates  to  produce  this  income  be  adjusted  between 
different  classes  of  customers? 

The  first  answer  (and  a  theoretically  correct  one)  is  that 
each  customer  shall  be  charged  at  least  what  it  costs  to 
serve  him.  But  this  distributes  only  a  small  portion  of  the 
costs.  For  example,  if  a  farmer  kill  a  calf  and  skin  it,  what 
is  the  cost  of  the  veal  and  what  is  the  cost  of  the  hide? 
The  cost  of  curing  the  hide  is  clearly  part  of  the  cost  of 
the  hide,  and  the  cost  of  storing  and  selling  the  meat  is  part 
of  the  veal  cost,  but  the  original  cost  of  the  live  calf  and 
of  the  labor  of  killing  and  skinning  are  joint  costs  which 
may  belong  to  either.  Again,  if  a  railroad  train  is  going 
anyway,  the  extra  cost  if  a  passenger  gets  aboard  is  very 
small.  The  only  extra  expense  in  such  a  case  is  the  little 
extra  coal  used  in  hauling  his  weight. 

In  many  businesses — and  especially  such  a  business  as 
electric  service — most  of  the  expenses  are  the  same  whether 
any  particular  customer  uses  the  service  or  not,  and  it  is 
only  certain  small  expenses  that  are  necessarily  part  of  the 
cost  of  each  customer.  These  latter  are  sometimes  grouped 
under  the  general  term  "increment  costs" — the  cost  in- 
curred by  adding  that  customer  to  the  system,  or  saved  if 
he  is  disconnected.  The  remaining  and  greater  portion  are 
"joint  costs,"  which  belong  to  the  customers  as  a  whole. 

Increment  and  Joint  Costs 

Increment  costs  should  be  apportioned  to  individuals  or 
the  special  classes  that  cause  them. 

Joint  costs  must  be  divided  between  all  the  customers. 
Here  the  question  is,  How  much  of  the  cost  of  the  calf 
shall  be  paid  by  the  purchaser  of  the  veal  and  how  much 
by  the  purchaser  of  the  hide? 

No  absolute  accountant's  line  can  be  drawn  between  in- 
crement and  joint  costs.  For  instance,  in  railroad  freight, 
suppose  a  given  traffic  goes  south.  So  long  as  cars  come 
back  empty  the  increment  cost  of  extra  freight  north  is 
only  the  handling  and  a  little  coal.  All  the  rest  is  joint  ex- 
pense to  be  divided  in  some  way  among  all  the  traffic.  The 
moment  the  traffic  north  becomes  big  enough  to  require 
extra  trains,  then  the  increment  cost  in  that  particular  case 
is  high,  and  at  that  moment  increment  cost  for  freight  in 
empty  trains  now  going  south  becomes  small. 

It  follows  that  the  increment  cost  incurred  by  a  customer 
is  usually  very  small,  unless  we  can  be  sure  that  he  is  al- 
ways the  "straw  that  breaks  the  camel's  back."  The  fact 
that  he  happens  to  cost  a  great  deal  should  not  be  .charged 
against  him  unless  it  is  always  going  to  require  that  extra 
expense  to  serve  him.  Unless  he,  or  his  class,  is  always 
going  to  involve  an  expense,  it  is  a  joint  cost  and  not  an 
increment  cost. 

Division  of  Joint  Costs 

It  is  important  to  remember  that  for  electric  companies 
and  most  public  services  these  joint  costs  are  by  far  the 
most  important  portion  of  the  total  expense.  It  makes  lit- 
tle difference  to  an  electric  company  whether  a  particular 
lamp  or  motor  runs  or  not,  for  the  effect  on  go  per  cent  of 
the  expenses  would  be  practically  nil.  These  joints  costs 
must  be  divided  in  some  way  between  the  customers  that 
jointly  use  the  service. 

The  simplest  method  is  to  select  some  unit,  as  the  kilo- 
watt-hour, and  divide  all  costs  in  proportion  thereto.  Here 
there  is  no  difference  of  interests  as  between  owner  and 
public  in  choosing  the  unit,  but  there  will  naturally  be  a 
difference  as  between  portions  of  the  public.  Whether  an 
electric  company  charges  per  lamp  connected  or  per  kilo- 
watt-hour makes  a  great  difference  as  between  stores  and 
residences,  even  though  the  rates  are  such  that  the  electric 
company  gets  the  same  return  on  its  whole  investment. 

Now,  a  class,  like  an  individual,  might  possess  the  power 
to  bribe  the  managers  or  to  exert  improper  influence.  But 
this  case  is  so  rare  that  it  is  a  fair  assumption  that  when 


the  government  establishes  one  rate  for  letters  and  another 
for  books,  when  a  telegraph  company  makes  one  rate  for 
regular  telegrams  and  another  for  night  letters,  when  an 
electric  company  makes  one  rate  for  motors  and  another 
for  lamps,  these  differentials  are  made  in  the  interest  of 
the  public  as  much  as  in  the  interest  of  the  corporations. 
Why,  if  the  rate  of  return  is  fixed,  should  the  owner  make 
class  differentials  except  to  do  more  business  at  the  same 
rate  of  return?  And  is  not  this  just  what  the  public  wants 
him  to  do?  Or,  even  if  these  differentials  do  increase  the 
rate  of  return,  is  not  this  for  the  ultimate  public  advantage 
by  making  possible  reductions  of  price  that  would  not  have 
been  possible  otherwise? 

Every  business,  beginning  with  Uncle  Sam's,  makes  these 
classifications  or  class  rates,  the  results  of  which  are  unde- 
niably good.  There  is,  however,  a  feeling  that  these  classi- 
fications are  necessary  evils  that  should  be  allowed  only  as 
a  temporary  expedient.  Simplicity  is,  of  course,  an  advan- 
tage, if  not  gained  at  too  great  a  cost,  but  a  certain  school 
of  thought  has  lately  taken  to  laying  undue  emphasis  on 
the  evil  side  of  classifications  of  rates,  without  realizing 
the  absolute  necessity  of  the  classification  or  the  great  in- 
jury that  would  result  to  the  public  if  it  were  given  up,  and 
in  most  cases  these  attacks  on  classification  of  rates  have 
been  merely  a  cover  for  attacks  on  company's  profits. 

Analysis  of  Rate  Systems 

The  various  well-known  formulas  for  analyzing  costs, 
such  as  the  "demand"  method,  etc.,  are  most  useful  tools  in 
considering  what  may  be  the  effect  of  changes  in  the  busi- 
ness, but  obviously  a  complete  analysis  would  involve  a  tre- 
mendously complex  formula.  Cost  per  kilowatt-hour,  for 
example,  does  not  take  into  account  the  fact  that  under- 
ground service  costs  more  than  overhead.  A  complete  for- 
mula would  have  not  one  or  two  but  possibly  hundreds  of 
terms;  and,  no  matter  which  formula  is  used  for  analyzing 
costs,  it  is  still  true  that  most  of  the  costs  are  joint  costs 
not  necessarily  incurred  by  any  particular  customer  or  cus- 
tomers. 

The  best  result  will  be  obtained,  of  course,  when  the  bur- 
den on  the  customers  is  least ;  that  is.  when  the  central  sta- 
tion gets  as  much  business  as  possible  over  which  to  divide 
the  joint  costs  so  that  the  burden  on  each  customer  shall  be 
least. 

In  any  case  it  is  obvious  that  the  rate  made  for  the  new 
business  should  take  as  much  of  the  joint  costs  as  it  will 
stand.  This  is  clearly  no  injury  to  the  new  business,  be- 
cause it  need  not  take  the  supply  unless  it  wants  to  and 
will  not  unless  it  gets  some  advantage.  On  the  other  hand, 
if  new  business  were  asked  to  share  the  proportion  of  joint 
costs  paid  by  the  old  business,  it  might  not  be  secured  at 
all  and  then  would  not  pay  anything  toward  joint  costs, 
instead  of  paving  something. 

Central  Station  and  [sol  vrpn  Plant  Costs 
In  a  recent  article  in  the  engineering  press,  it  was  - 
that  the  central  station's  operating  costs  are  1  cent  per  kw- 
hr.,  although  the  real  cost  is  usually  less.     The  general  ex- 
penses are  taken  at  2  5  cents  per  kw-hr..  probabl 
accounting  and  distribution  expenses,  maintenance  of  lines, 
etc.    The  article  does  not  give  figures  for  the  fixed  charges 
mi   the  central  station,  but  says  that  they  are  three 
what  they  would  be  for  an  isolated  plant.     I  ater   il 
the  latter  as  2  cents  per  kw.-lir..  making  the  charges  for  the 
central  station  6  cents  per  kw-hr.  and  the  total  central 
tion  cost  gVi  cents  per  kw-hr. 

Then  the  costs  of  an  isolated  plant  are  given  as:  Oper- 
ating cost,  t  cent  to  1.5  cents  per  kw-hr.;  fixed  charges,  2 
cents  per  kw-hr. ;  general  expenses  nothing ;  total,  3  cents 
to  3.5  cents  per  kw-hr.  It  is.  of  course,  absurd  that  an  iso- 
lated plant  has  no  general  or  supervision  and  management 
expenses  and  that  such  services  should  not  be  included  in 
the  cost. 
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The  costs  for  the  central  station,  however,  are  the  aver- 
age costs,  made  up  of  all  sorts  of  expenses,  and  because 
thev  may  average  9.5  cents  it  does  not  mean  that  service  for 
each  new  customer  will  also  cost  9.5  cents.  Each  new  cus- 
tomer may  add  something  to  the  total  costs,  but  this  addi- 
tion will  have  no  relation  to  the  average  cost  of  serving  the 
old  customers. 

Customer's  Demand  Used  as  an  Index 

Naturally  the  new  customer  should  contribute  as  much 
as  possible  to  joint  costs,  being  made  to  pay  "all  his  traffic 
will  bear,"  even  if  he  is  charged  as  much  as  the  others. 
Now,  in  order  to  determine  what  he  can  actually  afford  to 
contribute  toward  joint  costs,  it  is  necessary  to  figure  what 
it  will  cost  him  to  make  electricity  himself,  and  in  most 
cases  like  this  the  things  which  determine  his  costs  are  his 
demand,  his  consumption  and  his  size.  In  other  words,  we 
may  use  as  a  basis  to  figure  his  costs  the  demand  formula 
above  referred  to.  Hence,  in  publishing  a  rate  to  attract 
these  customers,  it  is  natural  to  make  it  on  a  demand  basis, 
so  that  each  shall  pay  as  much  as  possible  of  the  joint 
charges  and  reduce  their  burden  on  others. 

But  while  the  demand  system  furnishes  a  measure  of  the 
total  station  costs,  it  is  not  for  that  reason  that  it  is  used  in 
making  prices,  but  because  it  furnishes  a  measure  of  the 
value  of  the  service  to  the  customer.  If  in  any  particular 
case  the  demand  system  did  not  furnish  this  measure,  we 
might  use  some  other  measure  in  order  to  apportion  to  him 
as  much  as  possible  of  the  joint  costs,  so  that  the  supply 
to  him  should  be  of  the  greatest  benefit  to  the  other  cus- 
tomers. Thus  even  when  there  is  no  question  of  the  cus- 
tomer making  his  own  electricity,  the  demand  theory  is 
still  apt  to  furnish  a  measure  of  how  much  the  new  busi- 
ness can  contribute  to  joint  costs. 

There  is  sometimes  difficulty  in  understanding  why  a 
large  customer  can  be  supplied  at  so  much  less  than  the 
average  price,  but  another  analysis  may  make  it  clear. 

The  central  station  could  build  a  new  small  station  for  a 
customer  close  to  his  mill,  duplicating  his  plant,  and  by  run- 
nig  it  exactly  as  he  would  run  his  plant  could  meet  his  costs 
exactly.  Then  as  a  next  step  by  combining  the  loads  it 
could  effect  a  saving  and  make  a  profit.  In  any  case  it 
could  not  lose,  because  even  in  the  worst  case  it  would 
operate  exactly  as  the  customer  would  have  operated. 

Basis  of  Value  of  Electric  Service 
The  value  of  electric-light  service  is  not  what  one  would 
pay  for  electric  light  rather  than  go  without  electric  light 
at  all,  but  what  he  would  pay  that  particular  company  for 
the  service  rather  than  get  an  equivalent  service  in  some 
other  way.  The  value  of  the  service  is  never  above  what 
a  competitor  offers  it  for,  and  regulation  of  prices  is  merely 
to  determine  what  the  value  of  the  service  from  the  com- 
pany in  question  would  have  been  if  no  monopoly  had  been 
granted ;  in  other  words,  what  the  company  would  have 
charged  in  the  long  run  if  subject  to  competition. 

Whenever  the  return  on  investment  is  higher  than  is  rea- 
sonable and  equitable,  competition  will  naturally  spring  up, 
and  the  authority  that  grants  the  monopoly  requires  that 
there  shall  be  a  reduction  of  rates  applicable  to  those  classes 
whose  price  would  have  been  reduced  by  such  competition. 
Subject  to  this  exception,  each  price  should  be  such  as  to 
produce  the  greatest  amount  of  business  and  make  the  bur- 
den of  joint  costs  least.  The  final  result  will  be  obtained 
by  basing  all  rates  either  on  actual  value  of  service  or  on 
what  this  value  would  be  under  free  competition.  This  re- 
sults in  practice  in  a  simple,  general  rate  such  as  obtains  in 
most  of  our  cities,  with  special  classifications  for  power 
use  and  for  large  customers,  etc. 

It  will  be  for  the  interest  of  owners,  as  well  as  of  the 
public,  to  adjust  rates  along  these  lines,  and  if  rates  are 
made  public  and  open  to  all  alike,  under  like  conditions,  and 
so  long  as  these  conditions  are  made  in  good  faith  and 
without  ulterior  motive,  any  such  proper  discrimination  in 


rates  is  justified  and  should  inure  to  the  advantage  of  the 
public  as  a  whole. 

Adjustment  of  the  Differential 
J  f  the  differential  is  between  customers  or  classes  who 
compete  with  each  other,  the  burden  of  proof  should  be  on 
those  who  propose  or  advocate  the  differential,  and  it  should 
not  be  allowed  unless  it  is  shown  that  it  is  necessary,  and 
then  it  should  be  no  greater  than  necessary.  The  differential 
between  large  and  small  customers  is  of  this  nature.  It  is 
necessary,  and  in  fact  it  would  be  better  for  the  small  cus- 
tomers if  the  differential  should  be  made  even  larger,  so  as 
to  get  the  big  users  to  contribute  something  toward  joint 
costs,  instead  of  nothing,  as  happens  when  they  do  not  use 
the  service.  But  the  differential  should  be  watched  care- 
fully, because  an  error  in  adjusting  it  will  merely  transfer 
business  from  one  class  to  another  without  really  producing 
new  business. 

One  rate  for  residences  and  another  for  stores  would 
never  transfer  business  and  would  seldom  be  open  to  criti- 
cism. On  the  other  hand,  one  rate  for  two-family  houses 
and  another  for  single  houses  might  transfer  business  from 
one  to  the  other  and  in  general  might  be  undesirable.  One 
rate  for  ice  making  and  another  rate  for  water  pumping 
would  hardly  ever  transfer  business  and  hence  is  fully  jus- 
tified. But  one  rate  for  drug  stores  and  another  for  saloons 
would  be  apt  to  transfer  business.  A  rate  for  newspaper 
offices  different  from  that  for  ordinary  printing  offices 
would  again  be  subject  to  suspicion.  On  the  other  hand, 
the  rate  for  hotels  might  be  different  from  that  for  fac- 
tories without  much  chance  of  any  transfer  of  business. 

Rules  for  the  Company  and  for  the  Public 

The  following  rules  will  show  how  the  methods  already 
mentioned  can  and  should  be  applied : 

For  the  Company. — Adjust  the  rate  to  various  classes  so 
as  to  get  the  greatest  volume  of  business  among  which  to 
divide  joint  costs.  In  order  to  do  this,  first  make  sure  that 
no  class  is  supplied  at  a  loss  and  that  each  class  bears  as 
much  as  it  can  contribute  (or  would  have  paid  under  free 
competition)  toward  the  joint  costs.  This  means  making 
the  rates  proportional  to  the  value  of  the  service  less  the 
savings  due  to  monopoly. 

This  should  result  in  a  single  general  rate  for  the  gen- 
eral public  at  least  as  low  as  would  have  obtained  under 
free  competition. 

It  should  result  in  class  rates  for  motors,  street  lighting, 
charging  of  batteries,  cooking,  etc.,  lower  in  many  cases 
than  the  general  rate,  and  should  result  in  differentials  for 
large  customers,  all  of  these  class  rates  and  differentials 
being  only  as  low  as  necessary  in  order  to  get  the  business. 

The  differentials  for  large  customers  should  be  low 
enough  to  get  the  business  now  done  by  isolated  plants. 

For  the  Public. — Allow  the  company  to  make  any  change 
it  likes  as  between  customers  or  classes  who  do  not  compete 
with  each  other. 

When  a  change  is  proposed  which  makes  a  difference  be- 
tween customers  or  classes  that  do  compete  with  each 
other,  allow  the  change  only  when  it  is  clear  that  the  result 
will  really  produce  new  business  and  not  merely  transfer 
business  between  competitors. 

When  the  rates  produce  more  than  a  fair  return,  provide 
for  reducing  the  rates  to  those  classes  which  would  have 
obtained  a  reduction  if  competition  had  been  free. 

This  is  the  line  along  which  companies  are  now  devel- 
oping. The  only  weak  point  in  their  present  situation  is 
that  they  are  not  making  the  differentials  in  favor  of  large 
customers  (and  of  certain  uses,  such  as  cooking,  etc.)  large 
enough  to  get  the  business.  The  result  is  that  the  small  cus- 
tomers now  pay  more  toward  joint  costs  than  would  be 
necessarv  if  the  rates  for  big  customers  were  made  low 
enough  to  shut  down  every  isolated  plant  whose  owner 
knew  his  costs  and  was  not  running  it  for  his  own  pride  or 
amusement. 
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Illumination  and  Wiring 

Minor  Inconsistencies  in  the  National  Cod,e 

Some  of  the  minor  inconsistencies  in  the  National  Elec- 
trical Code  for  wiring  construction  were  brought  out  in  the 
discussion  at  the  recent  convention  of  the  Western  Associa- 
tion of  Electrical  Inspectors  at  St.  Louis. 

In  conduit  systems,  for  example,  the  rules  require  No.  12 
gage  junction  boxes  but  only  No.  16  gage  cut-out  cabinets. 
It  is  also  a  general  code  requirement  that  No.  18  wire  be 
fused  at  3  amp,  yet  No.  18  flexible  cord  and  No.  18  fixture 
wire  are  employed  generally  without  such  restriction.  Dis- 
cussion at  the  convention  led  into  arguments  both  for  and 
against  legitimatizing  this  small  size  of  wire,  since  as  point- 
ed out  by  those  opposed  to  its  use  final  lamp  sockets  are  now 
very  readily  and  generally  utilized  for  the  connection  of 
household  appliances  having  high  rates  of  energy  consump- 
tion. 

Early  practice,  as  the  discussion  brought  out,  contem- 
plated short-circuit  protection  in  allowing  a  6-amp  fuse  to 
protect  No.  18  cord  or  No.  18  fixture  wire,  both  of  which 
were  then  permitted  for  supplying  single  lamps.  The  use 
of  household  devices,  however,  now  involve  loads  consider- 
ably larger  than  that  set  by  the  National  Electrical  Code 
table  as  a  safe  limit  for  No.  18  wire. 


A  Comparison  of  Direct  and  Semi-Indirect  Lighting 

At  a  recent  meeting  of  the  Illuminating  Engineering  So- 
ciety in  London  some  interesting  photographs  which  had 
been  taken  by  artificial  light  were  shown  by  Mr.  V.  H. 
Mackinney. 

Two  of  these  photographs  represent  the  same  room. 
In  Fig.  1  it  is  illumined  by  a  cluster  of  tungsten  lamps 
in   holophane   reflectors.      The   other   illustration    (Fig.   2) 


FIC.     1 DIRECT     ILLUMINATION     WITH     TUNGSTEN     LAMPS 

shows  the  room  lighted  by  tungsten  lamps  in  a  holophane 
inverted  prismatic  bowl.  The  amount  of  light  given  to  the 
lower  part  of  the  room  with  the  semi-indirect  lighting  fix- 
ture is  distinctly  less  than  with  the  direct  system  of  illumina- 
tion, but  the  distribution  is  much  better.  It  will  be  noticed 
that  the  shimmer  of  the  tablecloth  under  the  direct  lighting 
is  apparently  more  marked,  but  that  the  semi-indirect  unit 


still  gives  a  certain  amount  of  shimmer.  Semi-indirect 
lighting  is  not  entirely  shadowless.  It  has  been  computed 
that  this  unit  reflects  about  75  per  cent  of  the  light  up- 
ward and  transmits  practically  all  the  remaining  25  per 
cent  downward  into  the  room  as  direct  light. 

The  effect  of  the  semi-indirect  unit  is  distinctly  soft  and 
restful.     The   group   of   three   reflectors   shown   in   Fig.    1 


FIG.   2 INDIRECT    ILLUMIN ATION    IN   THE   SAME   ROOM 

stands  out  quite  sharply,  but  there  is  nevertheless  a  slight 
haze  around  them,  analogous  to  glare.  The  semi-indirect 
unit  is  shown  clearly  and  distinctly  with  no  trace  of  glare. 
Neither  of  these  two  photographs  has  been  retouched  in 
any  way,  and  both  were  taken  by  the  artificial  light  of  the 
tungsten  lamps  alone. 


Indirect  Illumination  for  General  Offices 

At  the  meeting  of  the  (  lueago  Section,  Illuminating  En- 
gineering Society,  Jan.  15,  Mr.  J.  1'.  Malia.  chief  electrician 
of  Armour  &  Company,  Chicago,  and  Mr.  T.  II.  Aldrich. 
supervising  engineer  of  the  National  X-Rav  Reflector  Com- 
pany,  Chicago,  presented  a  paper  on  indirect  illumina- 
tion for  general  offices,  discussing  in  detail  the  extensive 
tests  made  prior  to  the  selection  of  a  new  system  of  illumi- 
nation for  the  offices  of  Armour  &  Company  at  the  Union 
Stock    Yards.    Chicago. 

There  are   [200  employees  in  these  offices,  the  total  floor 
area  being  113.750  sq.  ft.     Most  of  the  office  space  con 
of    large    open    areas,    but    there    are    twenty-eight     ; 
offices.      In    arranging    these    rooms    much    attention 
originally    given    to    provisions    for    natural    and    artificial 
lighting  and  ventilation.     The  walls  and  ceilings  are  covered 
with  a  light-colored  matte-surface  paint,  while  on  th 
walls  a  light-green  tint  extends  up  to  a  line  7  ft.  9  in.  froir 
the  floor.     The  o  ilings  are  15  ft.  9  in.  high. 

The  former  system  of  illumination  employed  Nernst 
lamps  on  a  distributed-outlet  system  with  four  outlets  per 
bay  in  hays  about  17  ft.  by  19  ft.  This  lighting  required 
2.1  watts  per  square  foot.  It  was  decided  t"  change  this 
system   bei  of  the  employees'  d  >n  with  the 

lighting,  the  inconvenience  of  frequent  lamp  outages,  low 
illumination  efficiency  compared  with  tungsten  lamps,  and 
the  high  cost  of  renewals  and  cleaning. 

Three  kinds  of  lighting  were  given  thorough  trials.  These 
were:       (O    Indirect    lighting    with    one-piece    corrug 
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mirrored  reflectors;  (2)  semi-indirect  lighting  with  a  light- 
density  opal  reflector  turned  upward,  and  (3)  indirect 
lighting  using  white-enameled  steel  reflecting  bowls. 

Trial  installations  of  the  three  systems,  direct,  semi- 
indirect  and  indirect — were  made  in  December,  191 1,  and 
January,  1912,  and  were  kept  in  operation  for  six  months 
before  decisions  were  made  as  to  the  system  to  be  adopted. 
During  that  time  numerous  tests  were  made  for  illuminating 
efficiency,  using  two  Sharp-Millar  photometers,  frequently 
calibrated  at  the  Armour  Institute,  to  determine  the  average 
illumination.  A  bay  near  the  center  of  the  office  space 
was  chosen  for  the  average  illumination  tests. 

Illumination  efficiencies,  or  the  percentage  of  lumens  gen- 
erated which  was  found  effective  on  a  horizontal  plane 
34  in.  above  the  floor  for  the  three  systems,  were  as  fol- 
lows: Direct  (satin-finish,  prismatic,  concentrating),  55 
per  cent;  semi-indirect  (light-density  opal),  50.7  per  cent; 
indirect   (mirrored  reflectors),  38  per  cent. 

Tests  for  depreciation  in  illumination  caused  by  dirt  were 
also  made  after  several  months'  use.  These  tests  showed 
that  the  depreciation  caused  by  dirt  is  practically  the  same 
for  all  three  of  the  systems  examined,  and  under  the  con- 
ditions of  this  office  it  averaged  about  10  per  cent  per 
month.  Mr.  Aldrich  stated  that  he  had  found  similar  re- 
sults in  a  large  office  building  on  Michigan  Avenue,  Chi- 
cago. 

Some  interesting  tests  were  made  on  the  time  required  to 
clean  lamps  and  reflectors.  The  lighting  unit  consisted  of 
one  lamp  and  its  reflector  in  each  case.  The  time  of  one 
man  required  per  unit,  for  a  run  of  thirty-six  units,  was 
as  follows :  Indirect,  2.25  minutes  per  outlet ;  semi-indirect, 
6  minutes  per  outlet ;  direct,  6.5  minutes  per  outlet.  This 
difference  was  partly  due  to  the  mechanical  arrangements 
of  the  various  units  and  partly  to  the  prisms  or  creases  on 
the  direct   and   semi-indirect   reflectors. 

The  committee  for  Armour  &  Company  in  charge  of  the 
proposed  change  consisted  of  the  general  office  manager, 
assistant  office  manager,  superintendent  of  motive  power, 
assistant  superintendent  of  motive  power,  and  chief  elec- 
trician. After  considering  the  opinions  of  the  employees 
working  under  the  different  systems,  the  cost  of  operation 
and  maintenance,  and  first  cost,  the  committee  decided 
unanimously  in  favor  of  the  indirect  system.  There  was 
less  than  7  per  cent  difference  in  the  installation  costs  ot 
the  three  systems  proposed.  It  was  found  that  even  though 
the  intensity  in  foot-candles  was  lower  with  the  indirect 
system,  it  was  preferred  by  the  employees.  This  was  at- 
tributed to  the  diffused  character  of  the  light,  making 
shadows  and  the  glare  from  paper  surfaces  less  prominent 
than  with  the  other  systems  under  test. 

The  average  illumination  from  the  indirect-lighting  equip- 
ment, with  the  reflectors  and  lamps  clean  and  new,  was 
3.76  ft.-candles.  Under  average  working  conditions  this 
illumination  is,  of  course,  lower.  About  r.25  watts  is 
expended  per  square  foot. 

In  conclusion  it  was  pointed  out  that  in  large  office 
spaces  of  this  kind,  with  ceilings  from  13  ft.  to  16  ft.  high, 
considerable  saving  in  wiring  would  result  by  having  one 
outlet  per  bay  instead  of  four,  and  that  by  hanging  the 
lamps  and  reflectors  lower  the  light  from  each  reflector 
could  be  made  to  cover  the  area  of  the  whole  bay.  Such  an 
arrangement  would  also  look  better.  Lamps  of  400-watt 
or  500-watt  sizes  could  be  used,  instead  of  100-watt  units, 
thus  increasing  the  efficiency  and  lowering  the  renewal 
cost. 

Discussion 

In  the  discussion  Chairman  F.  A.  Vaughn,  Milwaukee, 
questioned  the  advisability  of  using  one  outlet  per  bay  for 
office  and  drafting-room  lighting  of  this  kind.  For  such 
places  he  thought  the  more  diffuse  the  light  the  better,  the 
ideal  condition  being  a  uniformly  illuminated  ceiling.  Dr. 
M.  G.  Lloyd,  Chicago,  called  attention  to  the  fact  that 
reflection    from  the   ceiling   follows   more   nearly   the  laws 


of  diffuse  reflection  than  the  laws  of  specular   reflection. 

Mr.  J.  R.  Cravath,  Chicago,  agreed  with  Mr.  Vaughn  that 
approximate  uniformity  of  ceiling  illumination  is  desirable 
for  general  offices  in  order  to  minimize  the  two  things  most 
to  be  avoided  in  office  lighting — namely,  glare  from  paper 
and  sharp  shadows.  These  two  features  were  responsible 
for  the  great  popularity  of  indirect  lighting  among  em- 
ployees, though  often  the  true  reasons  are  not  appreciated 
by  the  manufacturers  or  the  users.  By  hanging  indirect 
fixtures  low  enough  with  very  high  ceilings,  reasonable 
uniformity  of  ceiling  brightness  might  be  obtained,  but  in 
general  the  plan  of  using  one  outlet  per  bay  should  be 
applied  with  much  caution  for  office  lighting.  If  the  very 
best  results  in  comfortable  illumination  and  the  highest 
human  efficiency  are  sought,  one  can  afford  to  sacrifice 
some  illuminating  efficiency,  but,  of  course,  it  must  be  rec- 
ognized that  the  illuminating  efficiency  is  lower  if  the  ceil- 
ings are  made  relatively  bright  around  the  edges.  This  is 
simply  the  price  one  must  pay  for  the  best  results. 

Mr.  Vaughn  questioned  the  desirability  of  wall  colorings 
mixed  with  oil  because  they  are  more  glossy  than  calcimine. 
Mr.  Aldrich  replied  that  paints  can  be  obtained  which  do 
not  give  a  glossy  surface,  and  that  paints  are  becoming 
popular  because  they  can  be  washed. 

Mr.  Malia  in  conclusion  emphasized  the  point  that  all 
of  the  men  working  under  the  indirect  system  chosen 
preferred  it  to  the  others. 


Lighting  an  Art  Room 

The  specia'  conditions  which  present  themselves  in  the 
illumination  of  rooms  to  be  used  by  art  classes  in  mold- 
ing, drawing,  etc.,  are  always  matters  of  keen  interest  to 
the  illuminating  engineer.  The  illustration  presented  here- 
with shows  such  an  installation  in  the  art  room  of  an  Eng- 
lish school.  One  of  the  most  important  problems  in  this 
case  was  the  arrangement  of  shadow.    There  has  been  con- 
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ILLUMINATION    IN    ART   STUDIO 

siderable  controversy  as  to  whether  indirect  lighting  is 
suitable  in  such  cases  or  not.  It  has  been  maintained  by 
some  engineers  that  the  effects  were  nearly  shadowless, 
while  others  contend  that  the  shadows  are  present  but  are 
soft  and  agreeable  and  resemble  daylight. 

The  kind  of  shadow  desired  by  an  artist  may  be  expected 
to  vary  according  to  the  subject.     A  recent  article  in  the 
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Illuminating  Engineer  (London)  describes  a  method  of 
lighting  art  rooms  at  the  Training  School  College  in  the 
city  of  Leeds  and  pays  careful  attention  to  this  point.  The 
method  of  varying  the  shadow  consists  in  using  a  collec- 
tion of  tungsten  lamps  in  holophane  globes  hung  from  the 
ceiling.  As  a  rule,  the  model  sketched  by  the  students  is 
placed  immediately  under  the  chandelier,  so  that  it  may 
receive  the  brightest  light  in  the  room.  The  switching  ar- 
rangements enable  four,  eight  or  twelve  lamps  to  be  lighted. 
In  this  way  the  illumination  can  be  varied  between  wide 
limits  and  the  intensity  and  abruptness  of  the  shadow  may 
be  adjusted.  In  the  room  shown  in  the  photograph  a  col- 
lection of  twelve  tungsten  units  is  employed,  and  with  all 
lamps  lighted  an  illumination  of  15  ft. -candles  is  obtained 
immediately  under  the  light. 


or  Los  Angeles  could  not  get  effective  service  from  other 
forms  of  ground.  Only  the  best  available  grounds  should 
be  made,  since  the  neutral  may,  by  a  direct  cross  with  the 
primary,  be  raised  to  a  sufficient  potential  above  water  or 
gas  pipes  in  buildings  to  cause  fire — and  indirectly  life — 
hazard,  by  break-down  in  such  piping  systems  or  by  high 
resistance  contacts  with  them. 

Another  difficulty,  rare  but  still  to  be  considered,  is  that 
caused  by  small  grounds  such  as  pipes,  cones  or  plates,  even 
though  reasonably  numerous,  in  locations  where  soil  freezes 
to  a  considerable  depth.  In  this  case  the  earth  surrounding 
the  "ground"  becomes  practically  an  insulator.  The  ground- 
ing loses  its  value,  and  in  the  event  of  surface  thaw  severe 
shocks  have  been  given  between  this  poor  ground  and  the 
better-conducting  top  surface. 


Requirements  for  Proper  Grounding 

The  thoroughness  of  the  ground  connection  established  is 
of  prime  importance,  said  Mr.  W.  J.  Canada,  engineer  for 
the  Rocky  Mountain  Fire  Underwriters'  Association,  Den- 
ver, Col.,  in  discussing  the  grounding  of  secondaries  before 
the  recent  convention  of  the  Western  Association  of  Elec- 
trical Inspectors  at  St.  Louis. 

The  "ground"  must  be  of  such  size  as  neither  to  burn  loose 
in  case  of  dead  ground  on  opposite  primary  nor  to  deteri- 
orate from  the  passage  of  such  current  as  the  blowing  of 
the  largest  primary  fuse  may  necessitate.  Failure  to  blow 
the  fuse  must,  of  course,  subject  the  secondary  to  some 
voltage  rise.  If  200  amp  be  taken  as  about  the  largest 
primary  fuse  in  any  given  system,  the  ground  on  that 
feeder  should  easily  accommodate  that  current. 

Since  the  grounding  should  be  permanently  good  enough 
to  prevent  more  than,  say,  25  per  cent  voltage  rise  on  the 
secondary,  it  is  evident  that  with  200  amp  flowing  from  a 
primary-secondary  contact  to  a  ground  500  ft.  away,  at  least 
No.  4  ground  wire  and  neutral  would  be  necessary.  A  No.  6 
wire  would  cause  a  40-volt  rise.  Resistance  in  the  ground 
connection,  even  as  small  as  1  ohm,  would  cause  a  200-volt 
rise  which  might  readily  be  dangerous  and  certainly  does 
not  accomplish  the  full  purpose  of  grounding. 

It  seems  quite  evident  that  for  real  protection  primaries 
must  be  generally  much  smaller  than  of  200-amp  capacity. 
or,  far  better,  that  grounds  on  secondaries  to  this  primary 
should  be  in  such  numbers  and  thoroughness  as  to  give  much 
less  than  i-ohm  resistance.  The  large  proportion  of  com- 
panies using  driven-pipe  grounds  would  indicate  that  these 
have  given  absolute  satisfaction  in  these  respects,  were  it 
not  that  a  majority  of  these  very  companies  state  their  dis- 
tinct preference  for  the  ground  to  water  mains,  as  being 
more  thorough  and  rugged. 

One  engineer  representing  a  large  number  of  important 
operating  companies  writes:  "Ground  plates  are  better 
than  nothing,  but  the  ordinary  connections  to  water  mains 
if  properly  made  are  entirely  satisfactory,  and  driven  pipes 
can  be  made  satisfactory  where  soil  is  moist  and  where 
enough  pipes  are  driven." 

Many  in  substance  write  :  "We  regard  grounds  to  water 
pipes  as  very  desirable,  but  they  are  not  permitted  by  our 
water  company."  Others  add:  "We  use  driven  pipes  [or 
cones,  or  plates].  These  methods  are  not  highly  satisfac- 
tory, but  we  feel  that  by  placing  such  grounds  close  enough 
the  combined  effect  of  all  gives  us  a  decided  element  of  pro- 
tection." A  few  companies  claim  to  find  their  practice  of 
grounding  secondaries  frequently  to  rail  returns  satisfactory 
protection. 

It  generally  appears  that  in  very  wet  places  the  driven- 
pipe  ground,  if  in  sufficient  numbers  and  well  spaced,  will 
give  the  necessary  low  resistance  and  fair  life.  In  all  other 
cases,  and  especially  where  few  grounds  must  be  depended 
on  for  protection  against  crosses  with  heavy  primaries,  the 
.    water-main  ground  is  without  rival.     Such  cities  as  Denver 


Adapting  a  Portable  Lamp  to  a  Multigraph  Machine 

The  accompanying  illustration  shows  a  multigraph  ma- 
chine used  in  a  small  typewriting  office  without  natural 
light,  the  machine  having  been  equipped  with  an  8-cp 
tungsten  lamp  to  improve  operating  conditions.  The  lamp 
was  placed  in  a  small  fixture  carried  under  a  shade  by  a 
clamp  attaching  it  to  the  machine  frame.  A  cord  and  plug 
enable  the  device  to  be  used  at  any  point  on  the  premises. 


PORTABLE    LAMP    ON    MULTIGRAPH 

When  adjusted  for  service  the  lamp  provides  good  illumina- 
tion on  the  working  field  of  the  machine,  with  practically 
no  glare  in  the  operator's  face.  Both  the  comfort  of  the 
attendant  and  the  speed  of  his  production  have  been  ma- 
terially improved  by  the  use  of  this  subdivided  local 
illumination.    The  cost  of  operation  is  about  1  cent  per  day. 


Recent  Telephone  Patents 

Pay-Station  Coin-Collector  System 
In  recent  years  there  has  been  developed  a  pay-station 
system  employing  coin  collectors  wherein  :i  coin  must  be 
deposited  before  a  signal  can  be  given  to  the  operator. 
These  are  known  as  prepayment  stations.  They  must  have 
a  means,  under  control  of  the  operator,  for  causing  a  coin 
to  be  collected  or  returned  according  to  the  result  of  the 
call.  A  patent  granted  to  Mr.  A.  F.  Dixon,  of  New  York 
City,  describes  a  prepayment  pay  station  collector  adapted 
for  coins  of  several  different  denominations.  The  device 
has  a  single  slot  to  receive  all  coins.    Any  standard  coin  will 
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operate  the  signals.  After  a  coin  is  deposited  a  lever  is 
pulled,  which  causes  the  coin  to  be  gaged  by  a  coin  plate, 
and  if  it  is  of  a  standard  size  contacts  will  be  made  to 
signal  the  operator.  The  coin  then  will  be  dropped  to  an 
intermediate  receptacle.  The  operator  responds  and  re- 
turns the  coin  and  asks  for  the  proper  deposit.  This  is 
necessary  as  the  operator  is  not  upon  the  line  to  check  the 
code  signal  indicating  the  denomination  of  the  coin  at 
first.  As  the  coins  are  now  dropped  and  the  lever  pulled, 
a  code  wheel  is  set  in  motion  which  indicates  the  denomi- 
nation. Each  coin  must  be  disposed  of  from  the  inter- 
mediate receptacle.  This  is  accomplished  through  a  polar- 
ized electromagnet,  responsive  only  to  special  currents 
introduced  by  special  keys.  Current  of  one  polarity  sends 
the  coin  to  the  hopper,  while  current  of  the  opposite  polarity 
sends  it  to  the  return  chute.  This  patent  is  assigned  to  the 
Western   Electric   Company. 

Telephone  Circuit  Systems 
Mr.  E.  R.  Corwin  has  had  six  patents  granted  to  him 
for  circuit  systems.  Four  of  these  patents  relate  to  a 
system  employing  automatic  ringing  and  listening  cord 
pairs.  By  this  is  meant  that  the  usual  manually  operated 
ringing  and  listening  keys  are  superseded  by  relays.  When 
a  connection  is  to  be  put  up  the  answering  cord  is  plugged 
to  an  answering  jack  in  the  usual  way,  and  the  operator 
may  immediately  talk  to  the  calling  party.  When  she  has 
learned  his  wishes  and  plugged  to  the  desired  number, 
ringing  continues  intermittently  until  response,  or  for  a 
predetermined  period.  The  ringing  relay  is  controlled  by 
a  lock-out  relay  for  cutting  off  the  ringing  current,  and 
this  latter  is  in  turn  controlled  by  the  called-party  super- 
visory relay.  In  another  system  a  motor  is  used  to  control 
the  maximum  duration  of  the  ringing  period,  which  is 
terminated  when  the  motor  has  made  a  certain  predeter- 
mined number  of  revolutions.  Of  the  other  two  patents, 
one  describes  a  particular  arrangement  of  busy-test  circuit 
employing  a  split  induction  coil  with  a  split  receiver  con- 
nected to  its  middle,  the  receiver  in  turn  having  its  middle 
terminal  grounded.  The  other  patent  describes  an  inter- 
change trunk  terminating  in  a  plug  at  one  end  and  in  jacks 
at  the  other.  The  trunk  has  a  condenser  in  each  side  of  its 
line  so  as  to  provide  for  a  talking  circuit  without  metallic 
connection   between   the   two   ends. 

Sectional  Switchboard 
While  heretofore  all  large  telephone  switchboards  have 
been  built  up  of  sections  placed  end  to  end,  each  section 
has  in  itself  been  of  considerable  size  and  on  this  account 
it  has  therefore  been  customary  to  build  special  sec- 
tions to  meet  the  demands  from  small  plants.  Recently  the 
idea  has  been  conceived  of  producing  small  unit  sections, 


size  of  the  sections  is  conveyed  by  the  cuts,  which  show 
two  views  of  the  switchboard.  It  will  be  noted  that  the 
base  section  carries  the  cord  and  operator's  equipment, 
while  the  line  sections  bearing  various  standard  equipments 


SECTIONAL  switchboard 


which  may  be  built  together  after  the  manner  of  a  sectional 
bookcase  to  meet  the  demands  of  these  plants.  It  is  such 
a  unit  switchboard  that  is  described  in  a  patent  issued  to 
Mr.  E.  S.  McLaren,  of  East  Orange,  N.  J.  The  patent  is 
assigned  to  the  Western  Electric  Company.    An  idea  of  the 


FIG.   2 ARRANGEMENT   OF   WIRING  AND      SECTIONS 

may  be  piled  upon  this,  one  upon  the  other,  until  the  desired 
capacity  is  reached.  The  board  is  surmounted  by  a  top 
section,  as  shown  in  the  illustrations. 


Letters  to  the  Editors 

European  Wiring  Practice 

To  the  Editors  of  the  Electrical  World: 

Sirs: — Mr.  A.  H.  Bernhard's  article  on  "European  Wir- 
ing Practice,"  which  appeared  in  the  Jan.  11  issue,  calls  for 
some  comment.  Not  being  personally  acquainted  with 
French  and  Italian  practice,  I  cannot  comment  intelligently 
on  the  construction  work  of  either  country,  so  that  my 
criticism  will  be  limited  to  Austrian  and  German  practice, 
which  are  almost  identical.  The  centralization  of  fuses  on 
panelboards  and  the  fusing  of  every  6-amp  lamp  circuit 
has  been  standard  practice  in  both  Germany  and  Austria 
for  the  last  two  decades.  In  the  case  of  movable  lamps  or 
fixtures,  however,  a  second  double-pole  fuse  is  called  for, 
which  is  oftentimes  installed  in  the  ceiling  rosette.  This 
additional  fuse  is  required  because  of  the  greater  possibility 
of  trouble  in  lamps  which  are  movable.  Other  peculiarities 
in  wiring  are  found  in  residences  the  walls  and  ceilings 
of  which  are  covered  with  valuable  paintings  or  tapestries. 
In  such  dwellings  the  mains  are  run  in  the  corridors  and 
the  fused  conductors  leading  to  the  chandeliers  are  brought 
in  through  the  walls  and  are  not  supported  by  knobs  or 
any  other  medium  to  the  ceiling,  but  are  draped  between 
the  outlet  and  the  chandelier.  The  switches  controlling 
the  lamps  are  located  either  outside  the  door  in  the  corri- 
dor or  on  the  chandelier  itself,  and  the  fuses  and  mains  in 
the  corridor  are  properly  covered.  Dead  wires  are  sym- 
metrically draped  in  the  room  with  the  live  wires  leading 
to  the  chandelier  so  as  not  to  mar  the  artistic  arrange- 
ment of  the  room.  Wooden  molding  is  expressly  pro- 
hibited, as  is  also  the  common  practice  in  this  country  of 
having  the  conductors  sustain  the  weight  of  the  lamp  and 
fixture.  In  Germany  and  Austria  a  suspension  wire  is  used 
in  addition  to  the  two  conductors,  and  its  function  is  to 
relieve  the  conductors  of  the  weight  of  the  lamp  and  fixture. 
In  both  countries  the  rules  promulgated  by  the  engineering 
societies  are  strictly  enforced,  and  trouble  or  fire  from 
short-circuits  is  almost  unknown. 

Schenectady,  N.  Y.  L.  Lustig. 
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Variations  in  Wireless  Signals 

To  the  Editors  of  the  Electrical  World: 

Sirs: — It  is  possible  that  your  readers  will  be  interested 
in  the  following  four  suggestions  concerning  the  causes 
for  the  well-known  daily  variation  in  wireless  telegraph 
signals:  ' 

First — That  the  current  transmitted  in  wireless  com- 
munication travels  over  the  surface  of  the  earth  as  a  static 
charge,  setting  up  an  electromagnetic  field  in  the  air  above, 
exactly  the  same  as  the  field  of  force  around  an  ordinary 
conductor  carrying  the  same  kind  of  charge. 

Second — -That  the  real  regulating  factors  in  wireless 
transmission  are  to  be  found  by  an  investigation  of  solar, 
terrestrial  and  nocturnal  radiation,  and  of  convection  cur- 
rents. 

Third — That  a  careful  investigation  of  the  "dew  point" 
of  the  air  at  the  transmitting  station  and  at  different  points 
between  the  transmitting  and  receiving  stations  will  show 
that  the  upward  and  downward  radiation  of  vapor,  as  the 
temperature  fluctuates  around  the  dew  point,  will  correspond 
with  the  greatly  fluctuating  strength  of  signals  during 
darkness. 

Fourth — That  at  or  near  sunset,  at  a  given  transmitting 
station,  there  is  a  short  period  of  time  when  the  atmosphere 
is  in  a  stable  condition — that  is,  without  any  circulation  or 
radiation  either  upward  or  downward — and  this  condition 
may  be  the  cause  of  the  great  increase  in  energy  transmis- 
sion noticed  daily  at  this  time. 

Walter  N.  Fanning, 

Vallejo.  Cal.  Chief  Electrician  U.  S.  Navy. 


The  "Kelvin"  and  the  Kilowatt-Hour 

To  the  Editors  of  the  Electrical  World: 

Sirs: — An  item  in  the  Digest  in  your  issue  for  Jan.  25 
calls  attention  to  the  proposal  to  give  the  name  "kelvin"  to 
the  kilowatt-hour,  a  proposal  that  has  not  proved  acceptable 
to  many  engineers  and  scientists  wishing  to  honor  Lord 
Kelvin. 

It  is  well  known  that  Lord  Kelvin  was  one  of  the  main 
founders  of  the  c.g.s.  system  of  units,  as  well  as  of  their 
decimally  related  prototypes  in  the  practical,  or  ohm-volt- 
ampere,  system.  Electrical  engineers  all  the  world  over 
will  agree  that  his  name  is  certainly  entitled  to  a  permanenl 
place  in  electromagnetic  units.  It  may  be  taken  for  granted 
that  not  only  tiie  Americans,  as  part  of  the  English-speak- 
ing peoples,  but  also  electrical  engineers  in  all  countries, 
desire  to  see  an  honorable  place  given  to  the  name  of 
"Kelvin"  in  electrical  metrology.  Moreover,  no  action  in 
the  matter  can  give  universal  satisfaction  save  international 
action  because  such  a  man  belongs  to  international  science 
and  to  the  whole  world,  rather  than  to  any  one  country. 
Such  action  .should,  therefore,  be  considered  From  the 
international  standpoint. 

It  will  be  remembered  that  at  the  international  electrical 
congress  of  18S9,  in  Paris,  the  "joule"  was  adopted  as  the 
practical  unit  of  electrical  energy  and  the  "watt"  as  the  unit 
of  electrical  power.  These  were  ratified  by  the  Chicago 
congress  of  1893  and  by  other  congresses  since  that  date. 
If  we  possessed  a  decimal  division  of  time,  it  is  reasonable 
to  suppose  that  the  joule,  perhaps  with  the  aid  of  decimal 
prefixes,  would  have  been  introduced  into  the  electrical 
industry.  But  the  fact  that  we  all  inherit  a  sexagesimal 
system  of  time  prevented  the  joule  from  coming  into  indus- 
trial use,  the  watt-hour  having  been  speedily  adopted,  by 
common  consent,  in  many  countries,  without  any  formal 
recognition  from  international  congresses.  The  dials  of 
a  large  number  of  energy  meters  in  service  bear  the  word 
"watt-hours,"  and  such  meters  are  commonly  called  "watt 
hour  meters."  Since,  however,  the  watt-hour,  equal  to 
3600  joules,  is  a  relatively  small  unit  of  energy,  decimal 


derivatives  came  into  use,  notably  the  "kilcwatt-hour"  in 
Great  Britain  and  North  America  and  the  "hectowatt-hour" 
in  France  and  some  other  European  countries. 

In  1890  the  English  Board  of  Trade  took  up  the  question 
of  industrial  electrical  meters  and  standards.  It  appeared 
inexpedient  at  that  time  to  introduce  the  name  "kilowatt- 
hour"  into  British  practice.  That  unit  was  retained,  how- 
ever, under  the  title  "Board  of  Trade  unit."  This  name 
has  not  given  general  satisfaction,  partly  because  it  is  not 
self-explanatory  and  partly  because  its  common  abbrevia- 
tion, "b.t.u.,"  conflicted  with  that  of  "British  thermal  unit." 
In  1892  an  attempt  was  made  in  England  to  apply  Lord 
Kelvin's  name  to  the  kilowatt-hour.  The  attempt  met  with 
very  little  success,  although  the  "kelvin"  was  adopted  in 
provisional  orders  by  the  Board  of  Trade  about  that  time, 
and  has  never  been  withdrawn  so  far  as  we  are  aware.  A 
few  engineers  in  England  continued  to  use  the  "kelvin" 
as  the  name  of  the  "kilowatt-hour"  of  electric  energy,  but 
the  term  fell  into  desuetude.  Very  recently  the  suggestion 
has  been  revived  in  Great  Britain. 

In  all  countries  except  Great  Britain  and  her  colonies 
the  watt-hour  and  its  decimal  brother — the  hectowatt- 
hour,  kilowatt-hour  or  myriawatt-hour — are  well  estab- 
lished in  industry,  and  they  are  systematic  and  self  explana- 
tory. It  is  open  to  question  whether  it  would  be  possible  to 
substitute  the  "kelvin"  for  the  "kilowatt-hour"  in  the 
United  States,  however  desirous  the  American  electrical 
engineers  might  be  to  join  any  international  movement  for 
that  purpose,  so  firmly  is  the  kilowatt-hour  now  rooted  in 
American  literature,  commerce,  usage  and  law.  Perhaps 
this  very  real  difficulty  in  America  might  also  be  encoun- 
tered in  other  countries.  If  it  was  not  easy  to  make  such 
a  change  in  England  in  the  fin-dc-siecle  days  commencing 
with  1892,  with  no  very  strong  leaning  to  the  "Board  of 
Trade  unit,"  and  with  a  juvenile  industry,  how  much 
greater  would  be  the  difficulty  at  this  time,  with  a  large 
industry  and  the  watt-hour  well  established! 

Assume,  however,  that  the  change  could  be  effected  in  all 
countries,  and  consider  merely  the  merits  of  such  a 
change.  In  the  first  place,  all  of  the  other  internationally 
accepted  units — ohm.  volt,  ampere,  coulomb,  farad,  joule, 
watt  and  henry — stand  each  for  a  unit  in  the  practical 
system.  The  "kelvin,"  used  as  proposed,  would  be  the 
first  name  assigned  to  a  decimal  multiple  of  a  unit.  It 
would  not  represent  the  unit  of  energy  in  that  system — 
which  is  already  denominated  the  joule.  It  would  not 
even  represent  the  industrial  unit  of  energy,  first  cousin  to 
the  system — the  watt-hour.  It  would  merely  be  a  synonym, 
or  abbreviated  alternative,  for  a  thousand  watt-hours.  Its 
use  could  not  drive  out  the  watt-hour.  We  should  all  have 
to  learn,  teach,  grasp  and  remember  the  watt-hour,  as  part 
of  the  whole  system,  and  then  we  should  have  to  remember. 
by  .in  additional  mental  effort,  that  the  "kelvin"  was  the 
name  adopted  internationally  for  the  "kilowatt-hour."  Is 
not  this  a  derogatory  function  for  the  great  name  of  Kelvin? 
The  other  units  of  the  system  fill  a  need  for  a  name.  Thus, 
without  the  ampere  we  should  probably  have  I 
either  "coulombs  per  second"  or  "volts  per  ohm."  The 
established  units  economize  mental  effort.  But  the  "kelvin," 
used  as  proposed,  while  it  would  replace  a  four-syllable 
word  by  a  two-syllable  word,  would  not  fill  a  gap  in  the 
system  and  would  cause  unnecessary  mental  effort.  1 
should  take  the  "kelvin"  as  a  unit  of  energy,  it  should  be 
for  the  "watt  hour."  or  basic  industrial  unit,  and  we  should 
use  the  "kilo-kelvin"  instead  of  the  "kilowatt-hour."  There 
would  he  no  particular  economic  advantage  in  so  doing; 
but  at  least  it  would  he  a  logical  and  systematic  pn  ceeding. 
It  would  also  avoid  using  Kelvin's  name  for  a  mere  abbre- 
viation of  a  decimal  multiple  to  a  fixed  unit.  Besides,  if 
the  industry  advanced  to  larger  units  in  the  future,  such 
as  the  myriawatt-hour,  the  change  would  not  then  displace 
the  kelvin. 

Louisville,  Ky.  James  Gray. 
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Distribution-Line  Construction  Problems 

Construction  and  maintenance  troubles  may  be  consid- 
ered almost  reciprocal,  said  Mr.  C.  R.  Phenicie,  general 
superintendent  of  the  Wisconsin  Public  Service  Company, 
before  the  Wisconsin  Electrical  Association  at  its  recent 
convention,  for  if  careful  and  first-class  work  has  been 
done  on  original  construction,  the  problems  of  maintenance 
will  be  comparatively  easy,  becoming  little  else  than  a  reg- 
ular inspection  of  the  system  for  a  number  of  years  at 
least.  Mr.  Phenicie  then  went  on  to  enumerate  some  of  the 
details  which,  in  his  opinion,  make  for  the  best  construction. 

Considerable  care  and  effort  is  warranted,  he  said,  in 
keeping  the  phase  relation  the  same  throughout  an  entire 
distributing  system.  Arc  circuits,  primary  single-phase  lines 
and  three-phase  lines  should  always  occupy  the  same  rela- 
tive position  to  each  other  whenever  they  appear  on  the 
same  pole  lines.  The  line  carrying  the  highest  voltage  should 
be  at  the  top  of  the  pole.  Circuits  carrying  more  than 
5000-volt  pressures  should  never  be  placed  on  the  same  arm 
with  other  circuits,  and,  if  possible,  not  on  the  same  arms 
with  each  other. 

Liberal  climbing  space  should  always  be  allowed  on 
poles,  not  only  as  a  means  of  safety  to  workmen  but  from 
the  fact  that  this  arrangement  allows  future  space  for 
transformers,  fuses,  lightning  arresters,  etc.,  to  be  placed 
along  the  line. 

Transformers  supplying  motor  service  should  be  of  the 
three-phase  rather  than  the  single-phase  type,  declared 
Mr.  Phenicie.  The  result  is  a  saving  in  both  cost  and 
weight  and  means  higher  efficiency.  The  author  also  be- 
lieves, although  aware  that  there  is  much  difference  of 
opinion,  that  transformer  secondaries  may  profitably  be 
banked  together,  even  though  the  transformers  themselves 
may  be  located  a  considerable  distance  apart.  Better  reg- 
ulation is  obtained,  he  said,  and  copper  investment  is  de- 
creased. 

Mr.  Phenicie  also  insists  that  with  modern  transformers 
a  fixed  rule  of  using  should  be  adopted.  It  is  the  Wis- 
consin company's  practice  to  fuse  each  transformer  to  one 
and  a  half  times  the  normal  full  load  of  the  transformer  in 
amperes,  although  practice  varies  with  different  companies. 
However,  it  is  never  advisable  to  allow  a  repair  man  or 
lineman  to  put  in  the  fuse  which  he  happens  to  have  in  his 
pocket,  even  if  at  the  risk  of  continuing  an  interruption  a 
few  minutes  longer.  It  is  considered  good  practice  to  step 
each  transformer  pole  to  the  ground  and  to  place  the  cut- 
outs so  they  are  at  the  lowest  point  on  the  pole  of  the  cir- 
cuit of  which  they  form  a  part. 

Never  place  primary  and  secondary  wires  on  the  same 
arms,  added  the  speaker,  even  though  additional  cross- 
arms,  meaning  additional  expense,  are  necessary.  Primary 
and  secondary  wires  on  adjacent  poles  are  liable  to  give 
patrons  a  pyrotechnic  display  in  their  homes  that  they  will 
not  in  the  least  appreciate  and  for  which  they  may  demand 
payment.  Service  wires  into  a  customer's  premises  should 
be  carefully  spaced.  %These  service  wires  will  necessarily 
be  placed  with  considerable  slackness  or  sag  at  times,  and 
since  this  is  the  case  correspondingly  greater  care  should 
be  given  to  spread  them  properly,  although  the  speaker 
argued  against  buck  arms  for  this  purpose.  Buck  arms  are 
weakening  and  disfiguring  at  the  best  for  line  structures 
and  should  be  avoided  except  for  right-angle  turns  of  the 
lines  themselves.     For  service  wires  some  of  the  malleable- 


iron  galvanized  spreaders  should  be  used,  many  types  of 
which  are  available  for  this  purpose.  Avoid  boring  holes 
in  poles  and  arms  as  much  as  possible,  added  Mr.  Phenicie, 
and  whenever  a  device  with  sufficient  holding  strength  can 
be  found  to  take  the  place  of  a  bolt  or  pin  it  should  be  used. 


Oil-Piping  Layout  for  Transformers  Using  Thin  Oil 

By  Fred  Buch 
Pumping  oil  into  water-cooler  transformers  or  back  to  a 
storage  tank  without  the  use  of  an  air  compressor  has 
been  made  possible  by  a  new  and  very  thin  insulating  oil 
recently  placed  on  the  market.  With  the  thick  oil,  which 
is  still  used  almost  exclusively,  air  bubbles  necessarily  gather 
in  the  oil  while  it  is  being  pumped  into  the  transformer,  and 
to  draw  these  off  a  connection  from  the  air  compressor  is 
fitted  into  the  cover  so  as  to  create  a  vacuum.  With  the 
new  thin  oil  no  vacuum  connection  is  required,  the  air 
naturally  rising  to  the  surface  and  escaping  through  the 
raised  cover  of  the  transformer.  Moreover,  since  the 
thin  oil  flows  more  freely  in  the  pipes  the  sizes  of  the 
supply  and  return  headers  may  be  reduced,  i-in.  or  1.5-in. 
pipe  being  ample  for  even  the  largest  systems.  The  oil 
is  handled  exclusively  through  the  pump  connected  with 
the  filter  press  and  is  pumped  into  the  top  connection  of 
the    transformer    and   drawn    off   through    the    bottom,    the 
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FIG.    I LAYOUT    OF    PIPING    FOR    OIL    SUPPLY    AND   RETURN 

connections  at  the  pump  being  arranged  so  that  the  oil 
may  be  pumped  from  the  transformer  to  the  storage  tank 
direct,  thus  doing  away  with  the  overflow  header  formerly 
required  for  carrying  off  the  oil.  As  this  latter  header 
was  generally  made  of  4-in.  pipe  and  ran  practically  the  full 
length  of  the  power  house,  it  will  be  seen  that  a  material 
saving  has  been  made,  both  in  cost  of  installation  and  in 
space. 

Another  advantage  possessed  by  this  thinner  oil  is  that 
it  can  be  used  for  oil  switches  and  arresters,  thus  doing 
away  with  a  storage  tank.  On  former  systems  the  oil- 
switch  tanks  were  generally  filled  and  emptied  by  hand, 
while  now  this  may  be  done  with  the  pump  by  simply  pro- 
viding connections  with  hose  valves  in  the  transformer 
headers. 

Pump  and  Filter  Press 

The  oil  pump  and  filter  press  may  be  bought  in  one  unit 
or  purchased  separately  and  piped  up  as  required,  care  being 
exercised  to  have  a  by-pass  connection,  as  shown  in  the 
diagram  (Fig.  1).  A  pressure  gage  and  relief  valve  should 
form  part  of  the  filter  press  outfit,  and  the  relief  valve 
should  discharge  back  to  the  suction  end  of  the  pump,  as 
shown,  so  that  the  latter  can  never  get  up  pressure  enough 
to  burst  the  blotters  in  the  press,  the  excessive  oil  simply 
returning  to  the  pump.     For  a  detailed  description  of  the 
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press  the  reader  is  referred  to  the  excellent  bulletins  now 
obtainable  from  the  makers. 

To  get  the  simplest  and  most  effective  layout,  the  suc- 
tion and  discharge  connections  should  be  arranged  as 
shown,  the  pumping  connections  thus  obtained  being  as 
given  in  the  following  table: 

TABLE    OF    PUMPING    CONNECTIONS 


Suction  from 


Tank  cars  or  barrets 

Storage  tank 

Transformers 

Oil  switches 


Storage  tank,  transform- 
ers, oil  switches 

Transformers,  oil  switch 
es,  back  to  tank,  barrels 

Storage    tank,    back    to 
transformers,  oil  switch- 
es, barrels 


Pump  only,  or  pump  and 
filter  press 

Pump  only,  or  pump  and 
filter  press 

Pump  only,  or  pump  and 
filter  press 

Pump  only,  or  pump  and 
filter  press 


Thus  it  will  be  seen  that  any  desired  combination  can 
be  made  by  simply  opening  or  closing  a  few  valves  at  the 
pump. 

Oil  may  be  taken  from  tank  cars  or  barrels  through  a 
i-in.  hose,  for  which  a  valve  is  provided  at  the  pump,  and 
discharged  directly  into  the  transformers  or  switches  with- 
out being  treated;  or,  if  necessary,  it  may  be  run  through 
the  filter  press  and  freed  of  all  moisture  and  suspended 
matter  as  fast  as  it  is  taken  from  the  barrels,  the  filter 
presses  now  on  the  market  handling  from  12  gal.  to  18  gal. 
per  minute  at  a  maximum  pressure  of  120  lb.  per  square  inch. 

Oil  may  be  pumped  into  the  storage  tank,  treated  or  un- 
treated, to  be  kept  until  needed  elsewhere;  it  may  be  re- 
turned from  the  transformer  or  switches  to  the  tank,  or  it 
may  be  taken  from  the  transformer,  treated  and  returned 
while  the  former  is  in  full  operation.  All  this  is  accom- 
plished through  two  headers  only — -one  for  suction  and  one 
for  discharge. 

It  will  be  noticed  in  the  diagram  (Fig.  1)  that  all  suc- 
tion valves  have  been  placed  close  together  at  the  suction 
end  of  the  pump,  and  all  discharge  valves  have  been  simi- 
larly located  at  the  discharge  end  of  the  filter  press.  This 
is  important,  as  it  greatly  facilitates  matters  for  the  oper- 
ator. Were  the  valves  more  scattered,  as  is  often  the  case, 
confusion  might  arise. 

To  insure  correct  manipulation  each  valve  should  be 
fitted  with  a  brass  nameplate  designating  whether  it  is  a 
suction  or  discharge  connection  and  what  it  connects.  The 
suction  valves  and  suction  piping  should  also  be  painted  a 
certain  color  up  to  the  suction  end  of  the  pump,  and  the 
discharge   valves   and   discharge   piping   should   be   painted 
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FIG.   2 DETAILS   OF   PIPING   AT  TRANSFORMER 

another  color  from  the  discharge  ends  of  the  pump  and 
filter  press  to  their  destination.  With  the  system  thus 
marked  there  should  be  no  chance  for  error,  as  the  oper- 
ator can  see  exactly  what  connections  he  is  making. 

Piping 

The  discharge  line  from  the  pump  to  the  transformers 

and  all  piping  through  which  treated  oil  flows  should  be 
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FIG.   3 OIL   PIPING   TO   LIGHTNING 
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made  up  of  standard  galvanized  wrought-iron  pipe  and 
fittings,  and  the  suction  piping  carrying  the  oil  to  be 
treated  should  consist  of  standard  black  wrought-iron  pipe 
and  fittings.  Brass  ground-joint  unions  and  screwed  valves 
should  be  fitted  wherever  required  so  that  any  part  of  the 
piping  or  apparatus  may  be  easily  and  quickly  removed  or 
re-installed.  All  valves  should  be  of  the  screwed-gate  type. 
The  headers  should  be  carried  along  the  wall,  if  pos- 
sible, so  that  they  may  be  given  a  slight  slope  throughout 
and  bleeder  connections  should  be  fitted  at  the  lowest  points 
to  facilitate  drawing.  The  wall  should  therefore  be  kept 
free  from  obstructions  and  the  switch  cells,  etc.,  built  sev- 
eral inches  clear  of  it.  Whether  this  can  be  accomplished 
or  not,  the  headers  should  be  run  at  the  rear  of  the  trans- 
formers so  that  the 
latter  may  be  pulled 
out  and  away  from 
the  electrical  connec- 
tions for  overhauling 
without  interfering 
with  the  piping  sys- 
tems. Where  the 
transformers  rest  on 
piers,  the  piping  may 
be  run  below  the 
rails,  but  where  they 
are  run  on  the  floor 
level  the  pipes  must 
be  carried  high 
enough  above  the 
floor  to  allow  for  the  installation  of  the  large  U-bolt  or 
I-bolt  in  the  wall  for  pulling  the  transformers  back  into 
place.  There  should  be  enough  clearance  for  the  heavy 
block  and  tackle  used  in  connection  with  the  overhead  crane 
for  pulling  back  the  transformers. 

All  pipe  connections  to  the  transformers  and  oil  switches 
should  be  made  as  flexible  as  possible  and  in  a  manner  that 
will  allow  considerable  adjustment  in  any  direction  be- 
cause of  the  difficulty  of  re-connecting  apparatus  during  re- 
installation. In  re-locating  a  transformer,  for  instance,  it 
will  be  found  almost  impossible  to  place  it  exactly  as  it 
stood  before,  even  when  jack  screws  are  used.  It  becomes 
necessary,  therefore,  to  make  allowances  for  this  and  de- 
sign the  piping  details  accordingly.  Fig.  2  shows  the 
branch  connections  from  the  headers  to  the  transformers 
taken  out  of  the  top  and  bottom  of  the  lines  instead  of 
from  the  sides.  A  nipple  and  elbow  are  provided  so  that 
the  connections  may  swing  up  or  down  about  the  center 
of  the  header  and  at  the  same  time  to  the  right  or  left 
without  disturbing  the  headers,  thus  easily  compensating 
for  any  misplacement  of  the  re-located  transformer. 

The  filling-in  flange  shown  in  the  emergency  discharge 
(Fig.  2)  is  also  intended  to  overcome  this  difficulty.  The 
pipe  embedded  in  the  concrete  floor  is  absolutely  rigid,  and 
the  large  diameter  and  short  distance  from  the  center 
of  valve  to  the  floor  line  do  not  permit  flexible  joints.  The 
transformer  must  therefore  be  "jacked"  over  until  the  bolt 
holes  meet,  and  a  filling-in  flange  and  heavy  paper  g 
soaked  in  oil  are  then  inserted  before  the  flanges  are  bolted. 
Four  i-in.  holes  for  j4-in.  bolts  are  considered  sufficient  for 
this  joint,  as  the  emergency  discharge  is  seldom  used  and 
the  oil  leaking  through  the  joint  will  be  carried  off  through 
the  drain  connection  in  the  transformer  pit. 

The  valves  shown  next  to  the  transformer  are  furnished 
with  the  latter,  as  it  is  usually  shipped  from  the  makers 
full  of  oil.  The  valves  next  to  the  headers  and  the  ad- 
jacent unions  are  necessary  for  two  reasons:  First,  a  trans- 
former is  usually  placed  under  load  as  soon  as  it  is  in  posi- 
tion and  before  the  other  transformers  are  located;  second, 
a  transformer  may  be  withdrawn  for  repairs  at  any  time 
while  the  system  is  in  full  operation,  and  in  eacli  case  it 
becomes  necessary  to  shut  off  the  oil  line.  This  also  applies 
to  the  oil  switches  and  lightning  arresters  as  well. 
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Transformers 

Transformers  should  be  set  on  rails  mounted  on  piers 
with  a  catch  basin  beneath,  or  the  rails  embedded  in  the 
floor  surfacing  and  a  pit  built  under  the  transformer  to 
collect  the  escaping  oil  in  case  of  an  explosion.  Each 
transformer  should  be  inclosed  in  a  separate  fireproof  cham- 
ber, and  the  piping  connections  should  be  made  as  just  de- 
scribed. The  large  emergency  discharge  with  the  quick- 
upening  valve  on  the  transformer  is  piped  into  the  tailrace 
as  shown  in  Fig.  2,  and  the  drain  from  the  transformer  pit 
is  also  connected  into  the  same.  Where  the  cooling  water 
is  wasted  this,  too,  may  be  discharged  into  the  same  con- 
nection, as  shown.  The  pipe  in  the  line  to  the  tailrace 
should  be  the  full  size  of  the  quick-opening  valve.  It  should 
have  a  good  slope,  be  as  straight  as  possible  and  free  from 
valves  so  that  it  cannot  be  shut  off  under  any  circumstances. 
It  is  the  purpose  of  this  pipe  to  carry  off  the  burning  oil 
in  case  of  fire  or  in  case  the  transformer  explodes,  as  well 
as  to  discharge  oil  that  has  become  useless.  The  section 
embedded  in  the  concrete  may  be  ordinary  soil  pipe. 

The  transformers  should  be  supplied  with  gage  glasses, 
thermometer,  electric  alarm,  a  blow-out  flange  in  the  top 
cover  and  water-cooling  coils  of  seamless  brass  tubing,  as 
described  in  an  article  by  the  writer  in  the  Electrical  World, 
Dec.  7,  1912.  If  iron  coils  are  used,  special  provision  must 
be  made  to  free  the  cooling  water  of  air,  as  otherwise  corro- 
sion of  the  coils  will  be  very  rapid. 

Lightning  Arresters 

Lightning  arresters  insulated  with  the  transformer  01. 
should  not  be  connected  to  the  transformer  oil  piping  on 
account  of  the  electrolyte  which  may  spill  and  accumulate 
in  the  arrester  tanks,  especially  if  the  latter  are  filled  from 
the  top.  This  electrolyte,  if  it  once  gets  into  the  pip- 
ing system,  cannot  be  separated  from  the  oil  with  the 
filter  press  and  would  ruin  the  entire  system.  A  piping 
system  similar  to  the  one  in  Fig.  3  should  be  installed. 
With  this  arrangement  the  supply  header  is  brought  to  a 
point  at  least  12  in.  above  the  top  of  the  arrester  tank  and 
then  returned,  a  hose  valve  beii'g  fitted  within  easy  reach. 
Another  hose  valve  should  be  installed  on  the  drain  line, 
and  when  a  tank  is  to  be  filled  the  two  should  be  connected 
with  a  hose  and  the  pump  put  in  operation.  Should  the 
operator  by  chance  open  a  wrong  valve  and  thus  permit 
the  dirty  oil  from  a  full  tank  to  flow  back,  there  is  no  pos- 
sible chance  for  the  electrolyte  to  get  into  the  supply  piping 
on  account  of  the  loop  rising  above  the  oil  level.  When 
the  connecting  hose  is  removed  the  heavy  electrolyte  must 
necessarily  fall  out. 

To  drain  an  arrester  tank,  a  barrel  or  other  empty  vessel 
should  be  placed  at  the  outlet  end  of  the  drain  line  on  the 
main  floor  and  the  valves  opened.  The  valve  in  the  drain 
lead,    just   above   the    gallery   floor,    should    be,  used    while 


trout  a.cv  side  elemt/m 

FIG.   4 DETAIL   OF   PIPING  AT   OIL    SWITCHES 

filling  only,  the  idea  being  to  keep  it  closed  so  that  no  oil 
can  escape  or  be  wasted  down  the  drain  lead.  A  hose  valve 
at  the  bottom  end  is  provided  so  that  one  man  may  drain 
the  tanks  alone,  opening  or  closing  the  valve  at  will  when- 
ever a  barrel  is  filled  and  thus  eliminating  all  necessity  of 
climbing  to  the  gallery  floor  or  keeping  a  man  there  to 
manipulate  the  valve. 

No  special  provision  need  be  made  to  make  the  pipe  joints 


ilexible,  as  the  tanks  usually  rest  on  an  angle-iron  frame 
and,  being  accessible,  are  not  likely  to  be  disturbed  once 
they  have  been  put  in  place. 

Oil   Switches 

Where  transformer  oil  is  used  for  insulating  the  high- 
tension  transformer  and  line  switches  the  supply  connec- 
tions to  the  latter  cannot  very  well  be  made  into  the  tank- 
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1  irectly  on  account  of  interference  from  electrical  con- 
nections. Instead,  a  branch  with  a  hose  valve  should  be 
provided  at  each  set  of  switches  as  shown  in  the  diagram- 
matic layout,  Fig.  1,  and  in  detail  in  Fig.  4,  and  the  tanks 
filled  from  a  hose.  The  oil  return,  however,  may  be  piped 
up  completely,  as  these  connections  are  at  the  bottom  of 
the  tanks,  where  there  are  no  electrical  connections. 

There  should  be  ample  adjustment  in  these  pipes  so  that 
they  will  readily  swing  in  any  direction,  as  the  switches 
are  usually  lined  in  multiple  to  suit  the  electrical  require^ 
ments  and  the  pipe  connections  made  afterward.  With 
'stiff"  connections  it  is  especially  difficult  to  make  con- 
nections when  re-installing  the  apparatus,  and  the  arrange- 
ment shown  in  Fig.  4  will  be  found  to  overcome  the  diffi- 
culty. The  arrangement  of  hose  valves  which  connect  the 
supply  and  return  header  and  fill  the  tanks  through  the 
latter,  as  shown  in  Fig.  3,  may  be  applied  here  if  desired. 

Storage  Tank 

If  possible,  the  oil  storage  tank  should  be  so  located  that 
the  transformer  may  be  emptied  into  it  by  gravity  and  the 
tank  filled  from  barrels  without  the  use  of  the  pump.  Where 
this  cannot  be  accomplished  a  pump  must  be  used,  and  if 
connections  are  provided  as  shown  in  Fig.  1  a  pump  can 
readily  be  employed.  The  tank  should  hold  from  one  and 
one-third  to  one  and  one-half  times  the  amount  of  oil  con- 
tained in  one  transformer  in  addition  to  the  quantity  of 
oil  to  be  stored  for  the  switches.  A  filling  pipe,  an  air 
vent  into  the  top  and  provision  for  a  suction  outlet  at  the 
bottom  are  the  only  connections  required.  The  tank  should 
be  fitted  with  gage  glasses  and  a  manhole. 

When  the  tank  cannot  be  located  in  the  power  house  or 
near  the  pump  the  air-vent  cock  and  gage  glasses  should 
be  brought  to  a  point  where  they  will  be  in  view  of  the 
operator  of  the  oil  pump.  Fig.  5  shows  a  typical  layout. 
In  this  case  calibration  marks  were  made  on  the  wall  ad- 
jacent to  the  gage  glass  for  every  ten  barrels  of  oil  dumped 
so  that  it  would  be  an  easy  matter  to  gage  the  amount  of 
oil  stored  in  the  tank. 


Single-Phase  Alternator  as  a  Synchronous  Motor 

Can  a  75-kw,  2200-volt.  single-phase  alternator  be  operated  as  a  syn 
chronous  motor?  What  equipment  is  required  to  start  the  machine  from 
rest  and  place  it  in  service?  W.  O.   R. 

After  being  brought  to  full  speed  and  connected  in 
parallel  with  the  supply  system,  the  smgle-phase  machine 
w  ill  give  excellent  service  as  a  synchronous  motor.  How- 
ever, it  is  not  self-starting.  The  "most  satisfactory  starting 
equipment  will  include  a  special  self-starting  single-phase 
motor  far  bringing  the  main  machine  to  full  speed. 
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Abstracts  of  Important  Original  Articles  Appearing 
in   the   Periodical   Electrical    Press    of  the    World 


Generators,  Motors  and  Transformers 

Magnetic  Hysteresis. — Fritz  Holm. — An  account  of  an 
extended  series  of  experiments  on  the  validity  of  Stein 
metz's  hysteresis  laws.  While  his  law  that  the  hysteresis 
loss  is  proportional  to  the  1.6th  power  of  the  maximum  in- 
duction was  found  to  represent  the  fact  very  satisfactorily. 
yet  the  other  law  of  Steinnietz — namely,  that  the  hysteresis 
loss  depends  only  on  the  difference  between  the  limiting 
values  of  the  magnetic  induction  and  not  on  their  absolute 
values — was  not  found  to  be  exact.  The  author  describes 
an  extended  series  of  experiments  made  with  direct  current 
and  the  ballistic  method,  and  also  gives  results  of  experi- 
ments made  with  alternating  current  which  confirmed  his 
former  results.  The  chief  result  of  his  experiments  is  the 
proof  that  hysteresis  loss  during  cyclic  processes  with  the 
same  difference  between  the  limits  of  magnetic  induction 
may  be  very  different  if  the  absolute  values  of  the  induc- 
tions are  different.  An  application  is  made  to  the  magnetic 
process  in  the  rotor  of  an  alternating-current  series  motor. — 
Thesis  for  degree  of  doctor  of  engineering  at  the  Institute 
of  Technology,  Berlin,  1912. 

Armature  Construction. — R.  Livingstone. — The  first  part 
of  a  paper  illustrated  by  diagrams  on  some  mechanical 
points  in  armature  construction.  In  the  present  instalment 
the  author  deals  with  press  fits,  armature  hubs  and  end 
plates  for  lamination. — London  Electrician,  Jan.  24,  1913. 

Steam  Turbo-Generators. — H.  G.  Reist. — An  illustrated 
article  dealing  briefly  with  recent  tendencies  in  the  design 
of  high-speed  alternators.  The  present  approximate  limits 
of  output  for  25-cycle  and  60-cycle  designs  are  specified, 
although  these  may  change  as  other  methods  of  construc- 
tion are  adopted.  The  review  touches  on  the  following 
points:  effect  of  high  internal  reactance  on  the  ability  of 
the  machine  to  withstand  short-circuit  strains;  methods  oi 
supporting  and  insulating  armature  coils;  rotor  designs  Foi 
providing  maximum  copper  space;  rotor  coil  construction, 
insulation  and  support;  punchings  or  forgings  for  revolv- 
ing structure;  critical  speed;  successful  schemes  for  veil 
tilation. — Gen.  Elec.  Review,  February.  1913. 
Lamps  and  Lighting 

Reduction  of  Cost  of  Electric  Lighting  in  Germany. — A 
diagram  showing  the  reduction  of  the  cost  of  electric  light- 
ing of  an  average  four-room  residence  in  Berlin  during 
the  period  from  1890  to  1912.  The  reduction  is  due  to  two 
different  causes.  The  first  is  the  reduction  of  the  rate 
charged  by  the  Berlin  Electricity  Works,  which  was  15  cents 
per  kw-hr.  from  1890  to  189S.  13.75  cents  from  1899  to 
1903,  and  10  cents  from  1904  to  1912.  The  second  cause  is 
the  improvement  in  lamps.  The  cost  for  the  yearly  light- 
ing in  a  four-room  residence  is  as  follows :  With  carbon 
lamps,  from  [890  to  [898,  $55.  and  from  [899  to  1901.  $50; 
with  Nernst  lamps,  from  1902  to  1903,  $25.  and  from  1904 
to  1906,  $17.50;  with  metallic-filament  lamps,  from   1907  to 

191 1,  $12.50,   and   with   the   new   ductile   tungsten    lamp   in 

1912,  $10. — From  A.  E.  G.  Zcitung.  in  London  Electrician, 
Jan.  24,  1913. 

The  Rating  of  Incandescent  Lamps. — A.  J.  Makowkr. — 
From  numerous  tests  of  lamps  of  various  makes  on  tin 
market  in  Great  Britain  the  author  concludes  that  the  mosl 
usual  specific  power  consumption  of  metallic-filament  lamps 
at  present  on  the  market  lies  between  1.4  watts  and  1.6 
watts  per  horizontal  cp   (British),  and  that  it  is  not  infre 


cpuent  to  find  lamps  giving  even  higher  figures  than  these. 
"The  rating  of  lamp  filaments  has  evidently  greatly  changed 
since  their  introduction,  and  although  a  reference  to  the 
makers'  catalogs  would  lead  one  to  expect  the  power  con- 
sumption of  these  lamps  to  lie  between  1  watt  and  1.25  watts 
per  cp,  it  is  a  comparatively  rare  occurrence  to  find  lamps 
that  give  even  so  good  a  consumption  as  the  higher  of 
these  figures.''  While  a  longer  life  and  a  better  color  of  the 
light  may  justify  this  change,  the  author  thinks  that  the 
figures  for  efficiency  still  appearing  in  catalogs  of  manu- 
facturers should  be  changed.  The  introduction  of  metallic- 
filament  lamps  has  apparently  had  a  most  demoralizing 
effect  on  the  grading  of  carbon-filament  lamps,  and  the 
variations  that  are  found  in  batches  of  lamps  of  this  type 
will  be  surprising  to  anyone  who  has  not  carried  out  sys- 
tematic tests.  The  author  recommends  drawing  up  some 
standard  specifications  by  an  authoritative  body,  like  the 
British  standards  committee. — London  Electrician.  Jan.  17, 

I9I3- 

Rating  of  Carbon  Lamps. — T.  Mather.- — -The  author  con- 
firms the  very  unsatisfactory  state  of  affairs  regarding  lamp 
rating,  more  especially  as  regards  carbon  lamps,  as 
sketched  by  Makower  (see  preceding  abstract).  Some  re- 
sults of  tests  made  by  the  author  are  given,  and  it  is  con- 
cluded that  "the  lamps  were  obtained  from  dealers  of  repute, 
and  the  fact  that  only  one  batch  out  of  six  was  reasonably 
satisfactory  shows  that  the  fault  lies  with  the  manufacturers 
by  whom  the  lamps  are  marked.  There  is  little  doubt  that 
the  public  are  being  defrauded  by  the  incorrect  description 
of  lamps,  and  in  the  interests  of  the  industry  as  a  whole 
steps  should  be  taken  to  prevent  its  continuance." — London 
Electrician.  Jan.  24.  1913. 

Lighting  of  Churches. — An  article  by  J.  N.  La  Balle  on 
the  use  of  indirect  lighting  in  churches,  and  an  article  by 
R.  V.  Ely  on  illumination  of  the  church  chancel. — Lighting 
Journal.  January.  1013. 

Generation.  Transmission  and    Distribution 

Steam  Turbines. — Ernst  Bi.au. — A  discussion  of  the  use 
of  steam  turbines  in  mines  for  driving  generators  and  for 
various  other  special  purposes.  —  Elck.  und  Masch 
(Vienna),  Jan.  26.   1913. 

Driving  Planers  and  Shtters. — Charles  Fair.  An  arti- 
cle on  the  application  of  direct-connected  reversing  motors 
to  planers,  slotters,  key-seaters.  lathes,  wire-drawing  and 
lube-drawing  machines,  boring  mills  ;md  other  classes  of 
reversing  drive  now  commonly  operated  through  belts  or 
clutches  The  author  shows  the  increase  in  production  and 
the  saving  in  power  which  can  be  achieved  with  this  form  of 
drive  and  discusses  the  best  methods  of  operation. — Gen. 
■ .  February.  1013. 

Electric  Power  in  Tin  Mines. —  II.  Thieme. — The  first 
part  of  an  illustrated  description  of  the  hydroelectric  plant 
of  the  tin  mines  at  Tekkah,  in  the  Malayan  States.     The 

1  plant  contains  two  turbines  driving  500-hp,  thro 
phase  generators.  The  voltage  is  400,  and  for  transmis- 
sion it  is  1  10;  at  the  substation  it  is  again  re 
duced  to  i!  There  are  two  120-hp  induction  motors 
driving  the  compressor  for  supplying  compressed  air  for 
the  air-lift  system  and  the  centrifugal  pump.  The  article 
is  to  be  concluded. — Elck.  Zcit..  Jan.  23  1013. 

Transformation  from  Three-Phase  to  Single-Phase.  -\\ 
W.  I  ewis. — No  scheme  of  connections  can  effect  an  exact 
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transformation  from  balanced  polyphase  power  to  single- 
phase;  but  some  schemes  are  better  than  others  in  the 
approximation,  while  some  which  have  been  seriously  pro- 
posed are  utterly  impracticable.  The  author  analyzes  and 
compares  some  of  those  which  have  been  lately  proposed, 
and  the  results  of  his  discussion  are  applicable  especially 
to  the  electric  welding  industry,  in  which  excessively  heavy 
single-phase  loads  are  often  placed  on  the  system  and  in 
which  therefore  a  close  approximation  to  even  distribution 
is  essential  to  safe  operation  of  the  three-phase  system. 
From  the  discussion  of  ten  different  methods,  it  is  con- 
cluded that  only  one  has  sufficient  merit  to  warrant  its 
use.  This  is  the  simple  connection  of  the  transformer 
across  one  phase,  the  generator  being  connected  either  in 
star  or  delta. — Gen.  Elec.  Review,  February,  1913. 

Installations,  Systems  and  Appliances 

Large  Lighting  Battery. — F.  H.  Whysall. — A  paper  read 
before  the  (British)  Institution  of  Electrical  Engineering 
on  the  results  obtained  over  two  complete  years'  working 
of  the  12,000  amp-hr.  battery  installed  at  the  Manchester 
Corporation  Electricity  Works,  Dickinson  Street,  in  March, 
1910.  The  battery  consists  of  210  cells,  each  cell  contain- 
ing thirty-eight  positive  plates  and  thirty-nine  negative 
plates.  The  different  methods  of  battery  regulation  are 
illustrated  in  Fig.  1,  with  special  reference  to  the  question 
of  the  use  of  regulating  cells  (Diagram  B)  rather  than 
booster  regulators.  The  chief  duty  of  the  Dickinson  Street 
battery  is  to  take  3000  kw  off  the  lighting  peak.    It  is  also 
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FIG.    I — DIAGRAM    SHOWING   ALTERNATIVE    METHODS    PROPOSED 
FOR    BATTERY    REGULATION 

looked  upon  as  a  standby.  But  its  chief  duty  is  load  level- 
ing, and  it  was  therefore  decided  to  have  three  hand-regu- 
lated reversible  boosters,  as  shown  in  Diagram  A,  and  to 
run  them  in  parallel  at  times  of  maximum  discharge.  At 
other  times  one  or  two  would  be  used  as  required.  At 
Dickinson  Street  the  battery  was  also  arranged  for  use  on 
the  traction  supply,  and  for  this  duty  a  series-parallel  ar- 
rangement was  made  of  an  extra  busbar  and  change-over 
switches  for  one  booster.  The  boosters  worked  quite  satis- 
factorily on  the  traction  load  with  automatic  exciter  regula- 

TABLE  SHOWING  SAVING  ON    WORKS   COSTS   FOR   ONE   YEAR 
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tion,  as  shown  in  Diagram  C,  but  the  saving  effected  in 
works  costs  was  not  so  great  as  when  the  battery  was  used 
on  the  lighting  load  alone.  The  improvement  due  to  the 
use  of  a  battery  in  a  steam  plant  is  wholly  from  the  im- 
provement of  the  load-factor.  The  author  discusses  the 
following  items  in  detail:  Saving  in  standby  boilers  re- 
quired equivalent  to  one-hour  rating  of  battery,  owing  to 
extra  time  available  to  raise  steam  and  owing  to  possibility 
of  applying  load  gradually;  saving  in  capital  expenditure 
and  corresponding  annual  charges  thereon ;  saving  in  wages 


of  running  staff;  saving  in  cost  of  peak-load  units;  saving 
due  to  "buffering" — that  is,  load  leveling — enabling  all  units 
to  run  at  their  most  economical  load.  The  results  obtained 
in  actual  practice  show  a  saving  on  works  cost  which  is 
given  in  the  accompanying  table.  The  author  concludes 
that,  provided  the  battery  is  installed  to  reduce  generating 
plant,  it  is  a  sound  commercial  proposition  when  consid- 
ered in  connection  with  a  large  lighting  load.  Peak-load 
units  are  costly  to  generate,  and  allowance  is  made  for  this 
in  fixing  the  charges  for  lighting.  Daylight  units  are  much 
lower  in  price  because  the  cost  of  generation  is  much  less, 
thus  in  effect  the  battery  is  charged  at  daylight  costs  and 
discharged  at  lighting  rates.  If  some  of  the  larger  con- 
sumers on  public  supply  mains  only  realized  this,  they  would 
install  batteries  of  their  own,  buy  energy  at  motor-service 
rates  and  cheapen  their  own  lighting  service  by  arranging 
with  the  supply  authorities  for  a  "restricted-hour"  supply ; 
that  is,  they  would  take  no  energy  from  the  mains  at  peak- 
load  time.  Batteries  hitherto  have  usually  been  installed  by 
consumers  only  for  the  sake  of  making  the  service  reliable 
and  independent  of  accidents  outside  their  own  premises. 
It  does  not  matter  how  short  a  period  of  time  during  the 
day,  or  the  year  for  that  matter,  a  supply  is  demanded, 
equipment  must  be  installed  to  meet  it,  and  it  has  been  found 
that  for  all  duty  of  less  than  8  per  cent  daily  load-factor — 
that  is,  of  less  than  two  hours'  demand  during  the  twenty- 
four  hours  of  the  day — the  matter  is  in  no  doubt.  It  most 
certainly  pays  to  make  storage-battery  provision  for  this. 
Beyond  this  point  one  must  look  to  advantages  other  than 
direct  saving  in  capital  cost  and  running  charges  to  justify 
the  extension   of  the  principle. — London  Electrician,  Jan. 

24.  I9I3- 

Artificial  Insulating  Materials. — H.  Passavant. — A  paper 
read  before  the  Berlin  Electrical  Society  on  the  purpose 
and  the  applications  of  artificial  insulating  materials  in  the 
construction  of  electrical  apparatus.  The  author  discusses 
especially  the  systematic  complete  protection  of  appa- 
ratus by  insulation  in  comparison  with  apparatus  with  me- 
tallic frames.  He  discusses  the  most  important  requirements 
of  artificial  insulating  materials  and  gives  the  results  of  tests 
which  show  that  the  artificial  insulating  materials  now 
available  on  the  market  already  satisfy  severe  requirements, 
especially  if  in  the  design  of  the  apparatus  the  special  fea- 
tures of  the  insulator  are  properly  taken  into  considera- 
tion. A  number  of  designs  of  the  Berlin  Electricity  Works 
are  described  and  special  attention  is  called  to  the  use  of 
artificial  insulating  materials  in  the  construction  of  electric- 
heating  apparatus.  In  the  manufacture  of  artificial  insulat- 
ing materials  it  is  important  to  insure  perfect  uniformity 
of  manufacture  and  non-aging  qualities  during  life.  Regu- 
lator tests  should  be  made  to  insure  that  the  electrical  con- 
stants of  the  materials  have  not  changed. — Elek.  Zeit.,  Jan. 

23.  I9I3- 

Tirrill  Regulator. — A  note  on  a  British  patent  (No.  627, 
1912)  of  the  British  Thomson-Houstori  Company  and  A.  P. 
Young.  In  order  to  keep  the  generator  pressure  at  a 
safe  value  in  the  event  of  abnormal  pressure  rise  or  fall 
on  the  system,  an  electromagnet  is  connected  across  the 
supply  mains.  This  magnet  controls  an  armature  carry- 
ing a  contact  connected  to  an  excited  busbar  against  con- 
trolling springs,  so  that  normally  it  is  free  of  an  upper 
and  lower  fixed  contact  connected  to  one  end  of  the  wind- 
ing of  the  magnet  and  to  the  second  excited  busbar  re- 
spectively. The  armature  of  the  magnet  is  carried  by  a 
pivoted  lever  retaining  catch  for  a  spring-controlled 
switch,  which  is  released  by  excessive  pressure  varia- 
tions. It  prevents  further  action  of  the  automatic  regulator 
by  breaking  the  relay  circuits  and  makes  connection  with 
intermediate  portions  of  the  generator-field  resistors. — 
London  Elec.  Eng'ing,  Jan.  23,  1913. 

Aluminum  Arresters. — R.  T.  Wagner. — A  second  article 
on  the  construction,  installation  and  maintenance  of  alumi- 
num arresters  and  their  auxiliaries.     In  the  present  instal- 


merit  the  author  takes  up  the  question  of  the  location  of  ar- 
resters for  indoor  and  outdoor  use,  and  deals  in  a  practical 
way  with  installing,  wiring  and  connecting  up. — Gen.  Elec. 
Review,  February,  1913. 

Wires,  Wiring  and  Conduits 

Protection  of  Transmission  Lines. — E.  Pfiffner, — An 
article  on  the  theory  and  practice  of  protecting  transmission 
lines.  The  author  concludes  that  overhead  lines  should  be 
earthed  through  non-inductive  resistance  in  order  to  carry 
off  any  static  charges.  In  general  there  is  no  danger  to 
overhead  transmission  lines  from  the  amplitude  of  voltage 
rises  so  that  in  general  no  protection  against  them  need  be 
provided ;  on  the  other  hand,  as  a  protection  against  danger- 
ous voltage  drops  condensers  should  be  provided.  For 
cable  networks  and  machines  and  apparatus  in  which  large 
magnetic  energies  are  set  free  on  disconnecting  or  sudden 
changes  of  load,  properly  designed  dischargers  with  a  suffi- 
ciently small  discharge  resistance  are  recommended. — Elek. 
und  Masch.  (Vienna),  Jan.  26,  1913. 

Capacity  of  Double  Three-Phase  Lines. — C.  Feldman 
and  A.  C.  Loos. — In  high-tension  systems  it  sometimes  hap- 
pens that  two  lines  have  to  be  placed  at  a  near  distance  from 
each  other.  The  calculation  of  the  mutual  inductance  and 
self-inductance  is  well  known.  The  calculation  of  the  in- 
crease in  capacity  due  to  the  presence  of  the  second  line  is 
more  difficult.  The  author  gives  simple  formulas  for  the 
calculation  of  the  capacity  of  such  lines,  making  use  of  cer- 
tain mean  geometrical  distances.  Similar  mathematical 
methods  may  be  used  for  the  calculation  of  the  inductance 
of  such  lines. — Elek.  Zeit.,  Jan.  23,  1913. 

Electrophysics  and  Magnetism 

Calculating  the  Combined  Resistance  of  Shunt  Coils. — 
H.  W.  Brown. — A  description  of  a  new  device  for  calculat- 
ing the  combined  resistance  of  two  or  more  shunt  circuits  as 
shown  in  Fig.  2.  The  mode  of  operation  is  as  follows : 
Take  as  an  example  two  circuits,  one  of  75  watts  and  the 
other  of  25  watts.  The  thread  hanging  from  A  would  be 
stretched  across  to  75  on  the  right-hand  side  of  the  scale, 
and  that  from  B  to  25  on  the  left-hand  side.  Where  these 
two  threads  cross,  the  combined  resistance  of  the  two  cir- 
cuits can  be  read  off  by  means  of  the  horizontal  lines.  It 
will  be  seen  that  the  range  of  the  device  can  be  extended 
and  that  the  percentage  of  current  in  each  circuit  can  be 


Units,  Measurements  and  Instruments 

Recording  Instruments. — A.  Pallm. — An  illustrated  de- 
scription of  new  recording  instruments  made  by  Hartmann 
and  Braun.  The  chief  feature  is  that  the  record  is  obtained 
in  rectangular  co-ordinates  while  a  rotary  system  of  measur- 
ing instruments  is  used.  Fig.  3  shows  the  arrangement :  A 
is  the  vertical  axle  of  the  rotating  coil  5".  Co-axial  with  A 
is  the  segment  C  of  a  cylinder  which  is  embraced  on  one 
side  by  the  handle  H.     The  recording  strip  R  is  drawn  by 


FIG.    3 DIAGRAM    OF    RECORDING    INSTRUMENT 

means  of  the  clockwork  U  from  the  supply  roll  V  over  the 
cylinder  surface  so  that  it  is  curved  and  the  point  at  the 
end  of  the  handle  records  directly  on  the  record  strip,  the 
lengths  recorded  being  in  constant  proportion  to  the  angle 
of  deflection  of  the  coil.  This  arrangement  permits  a  very 
satisfactory  utilization  of  the  interior  space  of  the  record- 
ing instruments  so  that  it  possible  to  place  various  measur- 
ing instruments  from  a  voltmeter  up  to  a  triple  wattmeter 
into  one  and  the  same  frame  of  moderate  dimensions.  The 
construction  of  the  clockwork,  the  recording  mechanism 
and  the  combination  of  this  recorder  with  various  types  of 
measuring  instruments  are  described. — Elek.  Zeit.,  Jan.  23, 

I9I3- 

Measuring  the  Inflammability  of  Coaldust. — An  account 
of  the  second  report  of  the  mine  explosions  committee  to 
the  British  Home  Secretary  on  experiments  made  to  de- 
termine the  inflammability  of  various  coaldusts.  The  method 
of    investigating    chiefly    followed    by    the    committee    de- 
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FIG.      2 DEVICE      FOR      CALCULATING      JOINT      RESISTANCE      OF 

PARALLEL     CIRCUITS 

read  off  by  means  of  the  vertical  lines.     It  is  easy  to  see 
how  the  device  is  constructed. — London  Elec.  Review,  Jan. 

24.  I9J3- 

Electrochemistry   and   Batteries 

Electric  Steel  Furnace. — C.  H.  vom  Baur. — An  illustrated 
article  on  the  first  combination  induction  furnace  in  opera- 
tion in  the  United  States.  One  of  the  diagrams  given  illus- 
trates the  increase  of  the  efficiency  with  decrease  of  the  time 
necessary  to  bring  the  heat  to  the  melting  point. — Met.  and 
Chem.  Eng.,  February,  1913. 
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FIG.  4 — INSTRUMENT   FOR    rESTING  COALDUST 

pends  upon  the  destructive  distillation  of  different  varieties 
of  coal  under  different  conditions.  Accurately  weighed 
quantities  of  the  dust  are  blown  upon  a  platinum  spiral 
maintained  at  the  same  temperature  in  each  case,  and  their 
relative  inflammabilities  are  judged  by  the  impulses  given 
to  a  ballistic  pendulum  by  the  sudden  expansion  consequent 
on  the  inflammation  of  the  dust  clouds.  In  Fig.  4  .-I  is  a 
glass  cylinder,  open  at  both  ends.  A  platinum  coil  closely 
wound  onto  a  tube  of  thin-walled  quartz  of  capillary  bore 
passes    horizontally    across    a    diameter    of    the    cylinder. 
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Through  the  bore  of  the  quartz  tube  a  platinum  and  plati- 
num-rhodium thermocouple  passes.  By  means  of  suitable 
connections  an  electric  current  can  be  passed  through  the 
spiral,  so  that  it  can  be  heated  to  any  temperature  up  to 
about  1400  deg.  C.  and  maintained  at  a  constant  temper- 
ature by  the  adjustment  of  an  external  resistance.  The 
coaldust  to  be  tested  is  blown  across  the  heated  spiral 
as  a  cloud  of  fairly  uniform  density,  successive  trials  being 
made  until  a  temperature  is  found  at  which  general  inflam- 
mation of  the  dust  cloud  takes  place.  The  French  mining 
authorities  have  carried  out  experiments  dealing  with  the 
same  problem,  and  their  index  of  inflammability  is  the  size 
cr  length  of  the  flame  produced  when  a  given  quantity  of 
the  dust  is  blown  through  a  vertical  porcelain  tube  of  25 
mm  internal  diameter  and  10  cm  long,  heated  to  a  temper- 
ature of  900  deg.  C.  The  Home  Office  committee  has  made 
similar  experiments,  using  an  electric  furnace  and  pnoto- 
graphing  the  flame.  The  experimenters  found  that,  pro- 
vided all  the  experimental  conditions  were  maintained 
rigidly  constant,  the  size  and  type  of  flame  obtained  from 
one  particular  coal  remained  remarkably  constant  from  one 
experiment  to  another.  Comparison  between  one  coal  and 
another  by  means  of  the  photographs  of  their  flames  can, 
therefore,   be   relied   on. — London   Elec.   Review,   Jan.   24, 

19I3- 

Telegraphy,  Telephony  and  Signals 

National  Telephone  Arbitration. — The  lengthy  arbitra- 
tion between  the  National  Telephone  Company  and  the 
British  Post  Office  has  been  brought  to  a  close  by  a  judg- 
ment awarding  the  company  the  sum  of  $62,576,320  for  the 
whole  of  its  undertaking.  The  company  had  claimed  $100,- 
000,000.  The  British  government  has  thus  acquired  "a 
most  valuable  system  at  a  price  which,  though  just,  is  cer- 
tainly moderate."  It  is  thought  that  many  of  the  points 
covered  in  the  judgment  should  have  an  important  bearing 
on  future  arbitrations  of  this  character  as  they  set  certain 
precedents. — London  Electrician  and  London  Elec.  Reviezv, 
Jan.  17,  1913. 

Condenser  Shunted  to  Telephone  in  Wireless  Telegraphy. 
— Iri  practically  all  systems  of  wireless  telegraphy  the  tele- 
phone receiver  has  superseded  all  other  forms  of  reception, 
and  the  best  results  are  obtained  when  the  telephone  is 
shunted  with  a  capacity.  The  author  investigates  in  detail 
the  function  of  this  capacity.  His  chief  results  are  that 
the  value  of  the  capacity  used  as  a  shunt  to  the  telephone 
which  produces  the  maximum  intensity  in  the  telephone  is 
not  independent  of  the  break  in  the  primary  current  at  the 
sending  station ;  that  in  the  general  case  where  circuits  in 
parallel  with  the  telephone  have  a  large  resistance  this 
maximum  is  due  to  resonance  in  the  telephone  circuit 
alone,  and  that  the  "harmonics"  in  the  break,  and  not  the 
frequency  of  the  break  itself,  may  be  the  most  important 
factor  in  determining  the  value  of  the  capacity  to  produce 
the  best  effect  for  any  one  telephone. — London  Electrician, 
Jan.  17,  1913. 

Junction  Boxes. — A.  Ebeling  and  R.  DeibeI. — A  trans- 
lation of  their  German  paper  recently  abstracted  in  the 
Digest  on  junction  boxes  or  the  like,  with  constant  insula- 
tion of  high  value,  for  installations  operating  at  low  voltage. 
The  authors  show  that  the  insulation  materials  hitherto 
used  are  not  very  well  suited  to  low-tension  connecting 
apparatus,  and  a  new  principle  is  disclosed,  namely,  con- 
nection above  the  surface  of  oil,  which  is  independent  of 
all  conditions,  of  the  weather  and  by  which  permanently 
good  insulation  values  may  be  guaranteed.  The  applica- 
tion of  the  new  principle  is  explained  by  referring  to  illus- 
trations of  several  types  of  apparatus  that  have  given  ex- 
cellent results. — London  Electrician,  Jan.  24,  1913. 

Receiving  Antennas. — E.  Leimer. — A  description  of  vari- 
ous arrangements  and  devices  which  can  be  used  as  anten- 
nas for  the  reception  of  Hertzian  waves,  with  special  ref- 
erence to  convenience  and  simplicity  of  arrangements. 
— Elek.  Zeit.,  Jan.  23,  1913. 


Book  Reviews 


Electric  Lighting  and  Miscellaneous  Applications  of 
Electricity.     A  Textbook  for  Schools  and  Colleges. 
By  William  Suddards  Franklin.    New  York:  The  Mac- 
millan  Company.     300  pages.     Price,  $2.50. 
An    elementary    textbook    of    electrical    engineering    for 
schools.      The   subjects   covered   are   numerous   and   have, 
therefore,   to    be   treated   briefly   and   without   great   detail. 
The  chapters  relate  to  the  following  subjects:     Installation 
and  operation  costs;  electric  distribution  and  wiring;  alter- 
nating-current lines;  photometry;  electric  lamps,  shades  and 
reflectors;   interior   illumination;   street  illumination;    elec- 
trolysis and  batteries;  telegraph  and  telephone;  dielectric 
stresses;  problems.    Like  all  of  Dr.  Franklin's  writings  the 
book    is    characterized    by    directness    and    originality    of 
style.     It   is    illustrated   with    simple   and   clear   diagrams. 
The  mathematical  treatment  is  largely  arithmetical,  rather 
than  algebraical.      The  volume   will   recommend   itself  to 
high   schools  and   colleges  in  which   a   general  outline  of 
electric  lighting  is  taught. 


The  Metric  System  in  All  Its  Branches.  By  Henry 
G.  Bayer.  Published  by  the  author  at  232  Greenwich 
Street,  New  York.  94  pages,  13  illus. 
A  little  book,  probably  the  most  comprehensive  of  its 
kind,  that  presents  in  a  concise  form  a  vast  number  of 
accurate  data  of  value  to  all  persons  engaged  in  any  scien- 
tific, commercial  or  educational  work  that  necessitates  the 
conversion  of  foreign  measures  into  the  United  States 
equivalents  or  vice  versa.  There  is  a  short  introduction  re- 
viewing the  history  of  the  metric  system,  telling  some  of 
its  advantages  and  giving  a  list  of  the  countries  which  have 
adopted  it  as  a  standard.  This  is  followed  by  five  chapters 
in  which  the  system  is  clearly  defined,  its  etymology  is  re- 
counted and  the  metric  units  of  length,  surface,  volume, 
capacity  and  weight  with  their  multiples  are  explained. 
Each  chapter  contains  numerous  conversion  tables,  many 
of  which  are  extended  to  include  the  metric  equivalents 
for  decimal  and  fractional  parts  of  the  United  States  units. 
In  addition  to  the  foregoing  are  three  useful  chapters 
containing  a  description  of  miscellaneous  units,  such  as 
tables  of  foreign  money  and  the  United  States  equivalents 
and  the  units  of  work,  force  and  heat.  The  various  ther- 
mometer scales  are  also  described  and  complete  formu- 
las for  converting  the  reading  on  one  scale  to  its  equiva- 
lent on  any  of  the  others  are  a  part  of  the  book. 


The  Theory  of  Engineering  Drawing.     By  Alphonse  A. 

Adler.     New  York:    D.  Van  Nostrand  Company.    289 

pages,  273  illus.  Price,  $2. 
Descriptive  geometry,  the  subject  matter  of  the  book  at 
hand,  has  been  presented  in  numerous  textbooks  in  ways 
very  similar.  It  is,  therefore,  of  interest  to  note  a  de- 
parture from  the  trodden  path,  and  particularly  so  as  the 
author  seems  to  have  succeeded  in  presenting  the  subject 
in  a  clear  and  logical  way.  The  usual  practice  is  to  start 
with  a  set  of  definitions,  to  consider  in  detail  the  ortho- 
graphic projection  of  a  point,  and  then,  on  the  foundation 
thus  laid,  to  build  the  theory  of  the  projection  of  lines, 
surfaces  and  solids.  In  this  volume  the  order  of  presenta- 
tion is  reversed,  and  the  reader  is  asked  to  consider  first 
some  concrete  object — a  box,  for  instance — the  study  of 
which  furnishes  material  of  use  in  the  later  discussion  of 
its  bounding  surfaces  and  lines.  The  book  is  divided  into 
four  parts.  Part  I  treats  of  oblique  and  orthographic  pro- 
jections, Part  II  contains  a  variety  of  problems  on  the 
subjects  treated  in  Part  I,  Part  III  considers  perspective 
projection,  and  Part  IV  the  pictorial  effects  of  illumina- 
tion in  projection  drawings.  The  treatise  is  prepared  in 
such  a  way  as  to  make  the  subject  easily  understood  by 
the  beginner.     It  will  also  serve  as  a  handy  reference  hook. 
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New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Electric  Hair  Drier 

An  electric  hair  drier  of   simple  design   is  being  placed 
upon  the  market  by  The   Sanax   Company,   Inc.,   of   New 

York  City.  The  heating 
unit  is  located  in  the 
barrel  of  the  blower  and 
is  so  arranged  that  it 
may  be  taken  out  and 
replaced  in  a  very  short 
time.  The  heater  is  in- 
stantaneous in  operation 
and  a  strong  blast  of 
either  hot  or  cold  air 
may  be  had  immediately 
after  connecting  the 
blower  into  the  circuit. 
Switching  arrangements 
are  provided  for  con- 
trolling the  temperature 
of  the  outflowing  air. 
Aluminum  has  been  used  wherever  possible  in  the  con- 
struction of  this  device.  The  weight  of  the  apparatus 
is  about  2  lb.  It  is  stated  that  no  special  wiring  installation 
is  necessary  as  the  blower  may  be  connected  to  any  ordinary 
wall  socket  or  lighting  fixture.  The  cost  of  operation  is 
said  to  be  approximately  2  cents  an  hour. 


ELECTRIC     HAIR     DRIER 


Fuse  Plugs  with  Renewable  Core 

Ordinarily  when  a  fuse  blows  the  whole  fuse  plug  has 
to  be  thrown  away.  A  considerable  improvement  is  accom- 
plished in  a  fuse  plug  designed  and  manufactured  by  the 
H.   T.  Paiste  Company,  Philadelphia.     It  is  made  in   two 


FIGS.    I    AND  2 — SECTIONAL  VIEW  OF  FUSE  PLUG  AND  THE 
RENEWABLE  CORE 

parts,  a  permanent  mica  cap  holder  with  brass  screw  shell 
and  a  removable  porcelain  core  containing  the  fuse.  When 
the  fuse  blows  the  core  is  taken  out  and  a  new  one  slipped 
into  the  holder.  In  the  core  one  end  of  the  fuse  strip  is 
soldered  to  the  bottom  contact  rivet ;  it  is  then  carried  up 
through  the  hollow  center  of  the  porcelain,  out  through 
the  side,  then  bent  over,  and  the  outside  end  is  cemented 
fast. 

When  the  core  is  slipped  into  the  holder  and  screwed  into 
a  cut-out  the  outside  part  of  the  fuse  strip  is  forced  tight 
against  the  brass  sleeve  of  the  holder  and  completes  the 
circuit.  The  plugs  arc  made  in  standard  sizes  for  all 
emfs  up  to  125  volts. 


Automatic  Electric  Cooker 

A  photographic  section  of  an  automatic  electric  cooker 
which  is  being  manufactured  by  the  Berkeley  Electric 
Cooker  Company  of  Berkeley,  Cal.,  is  shown  herewith.  All 
of  the  cooking  vessels  illustrated  in  close  contact  with  the 
walls  are  made  of  aluminum.  The  heat  conducting  and 
distributing  medium  used  between  the  electrical  heating  ele- 
ments and  the  food  receptacles  is  live  '-team. 

Referring  to  the  illustration,  the  double-walled  hermet- 
ically sealed  steam  chamber  is  marked  A-A-A.  In  the  bot- 
tom of  this  chamber  the  small  quantity  of  water  shown  at 
W-W  is  boiled  and  partially  changed  to  steam  by  the  heat 
from  the  heating  unit  H.  When  the  steam  pressure  in  the 
sealed  chamber  is  sufficient  to  overcome  the  spring  in 
the  diaphragm  D,  which  is  constructed  like  the  bottom  of 
the  oil  can,  it  snaps  downward,  acting  upon  the  pin  P. 
The  movement  of  this  pin  opens  the  switch  contacts  C  and 
interrupts   the   energy    supply.      A    subsequent    reduction   of 


AUTOMATIC    ELECTRIC    COOKER 

pressure  allows  the  diaphragm  to  return  to  its  original  posi- 
tion, and  this  action  again  closes  the  switch  contacts  and 
continues  the  heating. 

An  interesting   feature  in  connection   with  the  cool  ■ 
the  timing  attachment  bj    means  of  which  the  heating  unit 
may  be  switched  automatically  into  the  circuit  at  any  pre- 
determined hour.     This  is  accomplished  through  an   alarm 
clock  arranged   in   the  electric   heater   circuit. 

It  has  been  stated  that  the  cost  of  ci  oking  the  food  de- 
pends upon  its  quantity  and  specific  heat.  For  install 
lb.  of  food  material,  including  a  roast,  two  or  three  kinds 
of  vegetables  and  a  pudding,  max  lie  cooked  four  hours,  it 
the  roast  require  it.  with  an  expenditure  of  600  watt-hr.  to 
700  watt-hr..  or  at  a  cost  of  from  0  to  ~  cents,  if  the  rate 
is  10  cents  per  kw-hr.  At  a  7-cent  rate  the  cos)  would  be 
from  4  cents  to  5  cents. 

The  cooker  completed  stands  24  in.  high  and  its  shipping 
weight  is  54  lb.  The  heating  unit  has  been  designed  to  con- 
sume 550  watts  and  may  be  ci  nnected  at  an  ordinary  lamp 
socket. 
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Floor  Outlet  Boxes 

One  of  the  important  advantages  of  the  so-called  Acme 
floor  outlet  box  is  the  vertical  and  horizontal  adjustments, 
of  which  the  latter  may  be  effected  after  the  finished  floor 
is  laid. 

The  boxes  are  all  hot-dipped  galvanized,  each  equipped 
with  a  rabbeted  frame,  permitting  the  removal  of  the  cover 
without  disturbing  the  floor.  They  are  adapted  for  all 
standard  makes  of  flush  receptacles.  They  are  thoroughly 
machined,  and  all  the  parts  of  the  device  are  interchange- 
able. 

This  floor  box  is  manufactured  by  the  H.  Krantz  Manu- 
facturing Company  for  John  Fountain,  Inc.,  160  Seventh 
Street,  Brooklyn. 


Electric  Welding  by  "First  Intention" 

Electric  welding  by  "first  intention"  is  accomplished  with 
the  portable  electric  welders  manufactured  by  the  Indian- 
apolis Switch  &  Frog  Company  of  Springfield,  Ohio.  The 
single  electrodes  used  on  these  welders  are  made  of  special 
steel  and  furnish  both  the  high-temperature  arc  required  for 
welding  and  the  fluxing  steel. 

In  order  to  obtain  a  satisfactory  weld,  the  bodies  to  be 
welded  together  must  both  be  in  a  semi-molten  condition, 
and  the  heavier  piece  must  not  conduct  away  the  heat  so 
fast  that  the  metal  brought  in  contact  with  it  is  chilled  be- 
fore the  two  pieces  have  a  chance  to  weld.  The  manufac- 
turer has  found  that  a  satisfactory  weld  is  obtained  only 
when  the  piece  to  be  welded  is  the  cathode.  This  peculi- 
arity may  be  explained  by  the  fact  that  the  cathode  of  an 
electric  arc  is  always  the  hotter,  thus  getting  around  the 
difficulty  mentioned  above. 

The  material  of  which  the  electrode  is  made  is  also  re- 
sponsible for  the  succcessful  action  of  the  electric  welder. 
An  alloy  of  specially  treated  machine  steel,  tool  steel  and 
Norway  iron  in  definite  proportions  makes  up  the  compo- 
sition of  the  electrode.  The  special  treatment  of  the  elec- 
trode probably  prevents  the  iron  being  converted  into  iron 
oxide  by  the  intense  heat  of  the  arc. 

The  apparatus  used  with  this  welder  is  very  simple,  con- 
sisting of  a  conductor  (fastened  to  a  pole  to  be  hooked  over 
trolley  wire),  a  ventilated  set  of  resistance  grids,  a  circuit- 
breaker,  an  electrode  holder  and  switches  for  cutting  out 


Taking  the  case  of  filling  one  elongated  hole,  the  follow- 
ing data  were  supplied  by  the  company.  An  acetylene  weld- 
ing company  is  reported  to  have  said  that  for  labor,  ma- 
terial and  gas  it  would  cost  about  63  cents  per  hole.  In 
comparison,  assuming  labor  at  40  cents  an  hour  and  power 
at  0.5  cent  a  kw-hr.,  the  following  approximation  was  ar- 
rived at  by  the  Indianapolis  Switch  &  Frog  Company  for 
electric  welding:  Two  sticks  of  special  steel,  14  cents; 
power,  4  cents;  labor,  8  cents;  overhead  charges,  10  cents; 

COMPARATIVE    DATA    ON     ELECTRIC    AND    ACETYLENE     WELDING 


rn-down  armature  shaft  (same 
Filling  three  holes  1  in.  in  diameter  by  1.125  in.  deep. 


Electric      Acetylene 


45  min. 
1}  hrs. 


6  hrs 
1  hr. 


total,  36  cents  per  hole.  The  time  saved  and  the  simplicity 
of  operations  make  the  electric  welder  worthy  of  consider- 
ation. 


Exhibit  of  Historical  and  Modern  Telephone 
Apparatus 

A  permanent  exhibit  of  historical  and  modern  apparatus 
has  been  arranged  by  the  Western  Electric  Company  in 
conjunction  with  the  American  Telephone  &  Telegraph 
Company.  The  historical  section  shows  the  development 
of  the  telephone  from  its  earliest  stages  up  to  the  present 
time,  and  includes  the  smoked-glass  records  of  sound  waves 
made  by  Alexander  Graham  Bell  in  1874,  parts  of  Bell's 
original  telephone  of  1876,  and  a  number  of  instruments 
showing  the  gradual  improvement  of  the  apparatus.  This 
section  also  includes  the  switchboard  used  by  Mr.  Bell  in 
opening  the  New  York-Chicago  line  in  1892  and  the  receiv- 
ers and  transmitters  which  were  used  on  the  occasion  of 
the  opening  of  the  long-distance  telephone  line  between 
New  York  and  Denver  in  191 1. 


PORTABLE   ELECTRIC    WELDER 

resistance.     The  arc  used  in  connection  with  most  of  these 
outfits  operates  at  36  volts  and  about  170  amp. 

On  the  authority  of  the  manufacturer  of  the  electric 
welder  here  described  the  figures  which  appear  in  the  table 
in  the  other  column  are  given  as  the  comparative  periods 
required  for  welding  with  the  electric  and  acetylene  ma- 
chines. 


FIG.     I EXHIBIT    OF    HISTORICAL    TELEPHONE    APPARATUS 

The  modern-apparatus  section  contains  switchboards  with 
connections  to  a  number  of  telephone  sets,  so  that  service 
demonstrations  may  be  made  to  visitors ;  intercommunicat- 
ing systems,  and  telephone  train-dispatching  apparatus  in 
operative  condition.  Miscellaneous  telephone  apparatus, 
such  as  combined  jacks,  cords,  plugs  and  repeating  coils,  as 
well  as  samples  of  telegraph  apparatus,  are  exhibited  in  a 
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large  showcase.  In  other  showcases  are  samples  of  the 
various  supplies  manufactured  by  the  Western  Electric 
Company,  including  electric  household  goods  of  all  kinds, 
such  as  vacuum  cleaners,  sewing-machine  motors,  .heating 
devices,  bells,  lamps,  sockets  and  switches,  insulators  and 
insulating  material. 


caught  in  front  of  a  plunger  will  block  that  plunger  only 
and  it  cannot  do  other  damage  than  the  shearing  of  a  pin 
which  forms  the  safety  device  and  which  can  easily  be 
replaced. 

The  simple  driving  mechanism  of  this  stoker  is  entirely 
visible  from  the  outside  and  easily  accessible,  and  the  air 


FIG.    2 EXHIBIT   OF   TELEPHONE    APPARATUS    AND    APPLIANCES 

This  interesting  exhibit  of  telephone  and  other  electrical 
apparatus  is  displayed  at  the  Western  Electric  Company's 
offices,  463  West  Street,  New  York  City. 


Underfeed  Stokers 

The  stoker  illustrated  herewith  is  somewhat  different 
from  other  types  of  underfeed  stokers,  the  moving  grates 
extending  across  the  entire  width  of  the  furnace  at  an  in- 
cline of  about  20  per  cent.  The  grates  have  a  continual 
reciprocating  motion  in  opposite  directions  for  adjacent 
retorts,  which  forms  a  shearing  line  between  each  pair, 
preventing  the  formation  of  clinkers  above  the  air  open- 
ings. In  some  types  of  stokers  which  .use  dead  plates  or 
stationary  tuyeres  for  supporting  the  fuel  the  clinkers  pre- 
vent free  flow  of  gases,  which  causes  a  rellcx  action,  tend- 


FIG.      I SECTION     OF     UNDERFEED     STOKER 

ing  to  melt  the  iron.  The  shear  between  the  moving  retort 
side  and  the  side  wall  of  the  furnace  keeps  the  brickwork 
free.  The  crusher  action  of  the  pusher  noses  at  the  bottom 
of  the  overfeed  grates  is  effective  in  preventing  the  accumu- 
lation 1  if  clinkers  of  large  size  at  this  point. 

There   is  only  one   plunger   for  each   retort,  making   the 
construction    and   operation    very    simple.      An    obstruction 


FIG.    -' FRONT   VIEW    01    - 

space  underneath  the  stoker  may  be  reached  through  the 
door  or  through  the  opening  in  the  front  air  plate  on  the 
side  door.  The  moving  retort  sections  are  large  and  massive 
and  are  readily  accessible.  Whole  sections  may  be  discon- 
nected at  will  from  the  driving  mechanism,  and  removed 
or  replaced  without  further  disturbing  any  other  part  or 
section.     All  parts  are  interchangeable. 

Among  other  features  may  be  mentioned  the  small  amount 
of  head-room  required,  which  permits  ample  combustion 
space,  and  the  complete  separation  of  ash  pit  and  fireroom, 
which  prevents  obnoxious  gases  and  dust  from  entering  the 
fireroom.  This  stoker  is  manufactured  by  the  Sanford 
Riley  Stoker  Company,  Ltd.,  Worcester,  Mass. 


Outdoor  Transformers 

In  the  accompanying  illustration  is  shown  the  type  of 
bushings  used  on  outdoor  transformers  built  by  the 
Moloney  Electric  Company,  St.  Louis,  Mo.  The  insulators 
are  designed  to  secure  continuous  operation  under  severe 
weather   conditions,   such   as  during   rain,   sleet  and   snow. 


It  is  stated  that  transformers  equipped  with  these  insula- 
tors have  been  giving  perfectly  reliable  service  for  the  past 
three  years  on  the  Pacific  Coast,  where  the  precipitation  of 
moisture  is  very  great  in  some  localities,  and  in  parts  of 
Canada  where  extreme  weather  conditions  are  encountered. 
These  transformers  are  built  for  all  commercial  voltages 
up  to  44,000  in  both  single-phase  and  three-phase  units. 
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Electrical  Features  of  Commercial-Vehicle  Automo- 
bile Show  in  Chicago 

Among  the  exhibitors  of  electric  vehicles  at  the  second, 
or  commercial-vehicle,  week  of  the  National  Automobile 
Show  in  Chicago,  on  Feb.  10-15,  were  the  following:  Baker 
Motor  Vehicle  Company,  Cleveland,  Ohio ;  Buffalo  Electric 
Vehicle  Company,  Buffalo,  N.  Y. ;  General  Motors  Truck 
Company,  Pontiac,  Mich.;  General  Vehicle  Company,  Long 
Island  City,  N.  Y. ;  Kentucky  Wagon  Manufacturing  Com- 
pany, Louisville,  Ky. ;  Studebaker  Corporation,  Detroit, 
Mich. ;  The  Lansden  Company,  Newark,  N.  J. ;  Walker 
Electric  Vehicle  Company,  Chicago,  111.;  Waverley  Electric 
Company,  Indianapolis,  Ind. 

A  few  features  of  special  interest  may  be  enumerated. 

To  relieve  the  driving  axle  of  the  weight  of  the  motor, 
the  Buffalo  Electric  Vehicle  Company  suspends  its  motor 
about  midway  between  the  front  and  rear  axles  in  a  special 
support.  This  support  allows  longitudinal  motion  of  the 
motor  as  well  as  side  thrust.  The  motor  is  connected  to 
the  differential  gear  without  the  use  of  universal  joints. 

The  General  Motors  Truck  Company  exhibited  a  3-ton 
chain-driven  truck  having  the  motor  fastened  rigidily  to  the 
frame.  A  half-spiral,  flexible  steel  shaft  connects  the 
motor  with  the  countershaft.  This  flexible  shaft  eliminates 
the  sudden  jar  of  starting  to  a  great  extent  and  is  said  to 
give  a  decidedly  increased  life  of  tires.  A  water-proof 
cable,  tested  for  2300-volts,  connects  the  motor  with  the 
controller,  which  is  under  the  hood,  thus  avoiding  the 
chance  of  a  ground  on  the  frame. 

Morse  silent-chain  drive  is  used  between  the  motor  and 
the  countershaft  on  the  General  Vehicle  Company's  trucks. 

One  of  the  new  features  of  the  Studebaker  commercial 
trucks  is  their  worm-drive.  A  reduction  of  eleven  to  one 
is  secured  in  a  fairly  small  space.  Timken  roller  bearings 
are  used  in  this  drive. 

Battery  removal  and  replacement  is  hastened  in  the  Lans- 
den truck  by  having  two  doors  on  the  battery  case,  which 
is  from  12  in.  to  14  in.  above  the  ground.  When  a  battery 
is  to  be  recharged  the  truck  is  run  into  the  garage  and 
the  discharged  battery  taken  out  on  one  side  while  a  newly 
charged  battery  is  introduced  from  the  opposite  side.  The 
service  foot  brake  cuts  off  the  power  before  applying  the 
brake,  at  the  same  time  returning  the  controller  handle  to 
the  neutral  position. 

The  Walker  Electric  Vehicle  Company  has  a  new  partial 
delivery-type  truck.  Half  of  the  batteries  are  under  the 
hood  and  the  other  half  are  on  or  under  the  body. 

The  following  electical  accessories  manufacturers  had 
booths  at  the  show:  Atwater-Kent  Manufacturing  Com- 
pany, Badger  Brass  &  Manufacturing  Company,  Briggs 
Magneto  Company,  Champion  Ignition  Company,  Edison 
Storage  Battery  Company,  Electric  Storage  Battery  Com- 
pany, Gould  Storage  Battery  Company,  Gray  &  Davis,  Inc. ; 
Hartford  Suspension  Company,  Heinze  Electric  Company, 
Ignition  Starter  Company,  Kokomo  Electric  Company, 
Marburg  Brothers,  Inc. ;  Motsinger  Device  Manufacturing 
■Company,  National  Coil  Company,  Philadelphia  Storage 
Battery  Company,  Pittsfield  Spark  Coil  Company,  Remy 
Electric  Company,  Splitdorf  Electric  Company,  The  Ester- 
line  Company,  United  States  Light  &  Heating '  Company, 
Vesta  Accumulator  Company,  Warner  Manufacturing  Com- 
pany, Westinghouse  Electric  &  Manufacturing  Company, 
Willard  Storage  Battery  Company. 

The  Atwater-Kent  Company  has  put  out  a  silent  timer 
and  distributer  with  an  automatic  spark  advance. 

The  rated  output  of  the  Edison  storage  battery  has  been 
increased  to  450  amp-hr.  with  a  weight  of  30  lb. 

The  Hartford  Suspension  Company,  Ignition  Starter 
Company,  Remy  Electric  Company,  Esterline  Company, 
United  States  Lighting  &  Heating  Company  and  Westing- 
house  Electric  &  Manufacturing  Company  had  displays  of 
their  electric  starters  and  lighting  generators  showing  the 
connections  made  with  batteries,  switches  and  lamps. 


The  Remy  Electric  Company  has  a  new  low-speed  light- 
ing and  ignition  outfit  on  the  market  weighing  35  lb.  The 
regulation  of  the  generator  is  accomplished  by  means  of  a 
third  brush  set  about  30  deg.  from  one  of  the  other  brushes 
and  connected  to  the  shunt-field  circuit. 

Both  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany and  the  Edison  Storage  Battery  Company  exhibited 
vibrating-type  rectifiers,  working  on  the  principle  of  a 
polarized  relay,  which  are  less  expensive  than  the  mercury- 
arc  rectifiers  and  more  durable. 


Miner's  Electric  Safety  Lamp 

The  British  government  recently  offered  a  prize  of 
$30,000  for  an  electric  lamp  which  would  meet  all  of  the 
requirements  of  mine  service  in  a  satisfactory  manner. 
This  prize  was  awarded  to  Mr.  F.  Faerber,  of  Dortmund, 
Germany,  for  the  lamp  shown  in  accompanying  illustrations. 
The  so-called  "Ceag"  lamp  consists  of  a  storage  battery  in- 
closed in  a  corrugated  tin  casing  with  a  rotating  and  re- 
movable top  part,  the  latter  being  surmounted  by  an 
incandescent  lamp  inclosed  in  a  heavy  glass  cover.  The 
storage  battery  is  insulated  from  the  casing  with  celluloid. 


AND    2 ELECTRICALLY     OPERATED     SAFETY    LAMP    FOR 

MINERS 

The  battery  electrodes  are  cylindrical  and  are  placed  con- 
centrically. It  is  said  that  this  scheme  prevents  warping  of 
the  plates.  In  the  center  of  the  battery  is  placed  a  metallic 
cylinder,  which  serves  as  a  gas  chamber  and  exhaust.  The 
openings  allow  the  escape  of  gas  but  retain  the  electrolyte. 

The  top  part  of  the  lamp  is  held  in  place  by  means  of  a 
bayonet  joint  on  the  bottom  casing  and  may  be  locked 
by  a  magnetic  lock.  The  light  is  switched  on  and  off  by 
revolving  the  top  part  with  regard  to  the  base.  The  incan- 
descent bulb  is  protected  by  a  heavy  glass  dome  surrounded 
by  four  iron  bars  and  is  mounted  between  spiral  springs  to 
reduce  film  breakage. 

The  lamp  is  rated  at  1.5  cp,  2  volts,  and  will  operate  for 
a  period  of  sixteen  hours  on  one  charge.  The  total  weight 
of  the  lamp  is  5  lb.  It  is  stated  that  the  cost  of  operation 
for  one  sixteen-hour  period  is  about  2.5  cents.  The  lamp 
has  been  placed  on  the  market  in  this  country  by  the  Man- 
nesmann  Light  Company  of  America,  55  John  Street,  New 
York. 
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Public  Utility,  Commercial,  Corporate  and  Trade  Devel- 
opments— The  Electrical  Material  and  Security  Markets 


Will  Transmit  Energy  to  West  Virginia  Coal  Mines. — 
If  present  plans  are  consummated,  mining  operations  at 
more  than  220  coal  mines  in  Kanawha,  Raleigh  and  Fay- 
ette Counties,  W.  Va.,  from  which  some  18,000,000  long 
tons  of  coal  are  produced  each  year,  will  be  conducted 
before  the  close  of  1913  by  electrical  energy  from  the 
steam  generating  station  which  the  Virginian  Power  Com- 
pany is  building  at  Cabin  Creek  Junction,  on  the  great 
Kanawha  River,  15  miles  southeast  of  Charleston,  W.  Va. 
This  station  will  have  an  initial  equipment  of  two  10,000- 
kva  Westinghouse-Parsons  turbo-generating  units.  Later 
on  two  more  units  of  the  same  rating  will  be  added. 
Babcock  &  Wilcox  boilers  will  be  installed.  Three-phase, 
60-cycIe  energy  will  be  generated  at  6600  volts,  and  this 
will  be  stepped  up  to  44,000  volts  for  transmission.  The 
main  transmission  line  from  the  Cabin  Creek  station  will 
go  to  Beckley,  a  distance  of  45^  miles.  Steel  towers  fur- 
nished by  the  American  Bridge  Company  will  be  used  to 
carry  this  line.  The  distribution  system,  which  will  be 
about  115  miles  in  length,  will  be  supported  by  steel  poles 
supplied  by  the  Franklin  Steel  Company.  It  is  possible 
that  a  line  to  Charleston  will  be  built.  About  8000  kw  of 
the  plant's  output  has  been  contracted  for  to  date  by  the 
various  coal-mining  companies.  It  is  expected  that  the 
Cabin  Creek  plant  will  be  in  operation  by  July  1,  1913.  In 
addition  to  the  steam  station,  the  company  is  contemplat- 
ing construction  of  hydroelectric  stations  at  several  of  the 
water-power  sites  which  it  controls  on  New  River.  Of 
these  sites,  those  of  greatest'  possibilities  are  at  Bluestone 
Junction,  where  125,000  hp  is  available;  at  Gauley  Bridge, 
where  35,ooo  hp  can  be  developed,  and  at  Richmond  Falls, 
about  10  miles  above  Bluestone  Junction,  where  15,000  hp 
is  available.  The  Virginian  Power  Company  was  incor- 
porated last  fall  under  Massachusetts  laws,  as  noted  in 
these  columns  Oct.  5,  1912,  with  a  capitalization  of 
$10,000,000.  Its  president  is  P.  G.  Gossler,  of  A.  B.  Leach 
&  Company,  New  York;  its  vice-president  is  George  P. 
Tobey,  and  its  secretary  and  treasurer  is  Wilbur  Tusch, 
both  of  whom  are  associated  with  A.  B.  Leach  &  Company. 
Mr.  Gossler  is  also  chairman  of  the  board  of  directors  of  the 
Columbia  Gas  &  Electric  Company,  which  operates  the 
public  utilities  in  Cincinnati.  The  latter  city  is  about  190 
miles  from  the  Virginia  company's  water-power  sites. 

Toledo  Railways  &  Light  Changes. — At  the  annual  meet- 
ing of  the  Toledo  Railways  &  Light  Company,  held  on  Feb. 
10,  following  postponement  from  the  regular  date,  Jan.  16, 
L.  E.  Beilstein  and  R.  C.  Pugh,  of  Toledo;  W.  H.  Nether- 
lands, of  Louisville,  and  W.  E.  Hutton,  of  Cincinnati,  re- 
signed from  the  board,  and  P.  E.  Schilling,  W.  J.  Marshall. 
W.  R.  Hodge  and  H.  S.  Swift  were  chosen  in  their  places. 
The  newly  elected  directors  are  employees  of  the  company 
and  it  is  planned  to  replace  them  later  upon  the  board  with 
representatives  of  Henry  L.  Doherty  &  Company,  who,  as 
previously  noted,  will  operate  the  reorganized  property  as 
the  Toledo  Traction,  Light  &  Power  Company.  A  meeting 
is  to  be  held  on  Feb.  27,  at  which  the  permanent  members 
of  the  board  will  be  chosen  and  new  officers  elected.     Ap- 

1  proval  was  given  at  the  annual  meeting  of  the  action  taken 
by  the  reorganization  committee  for  reorganizing  the  com- 
pany.     All    of   the   securities   of   the    underlying   companies 

,  were  taken  over  by  the  Toledo  Traction.  Light  <!v  Power 
Company,  with  the  exception  of  some  $2,300,000  bonds  of 
the  gas  and  coke  subsidiaries.  The  property  will  be  oper- 
ated under  three  departments,  one  taking  charge  of  the 
street-railway  system,  one  of  the  lighting  business  and  the 
third  of  the  electric  interurban  lines.  Approval  was  given 
at  the  meeting  of  the  contract  with  the  Doherty  Operating 
Company  for  managing  the  properties. 

The  Copper  Situation. — The  January  statement  of  the 
Copper   Producers'   Association   shows   that   the    surplus   of 


metal  is  still  increasing,  owing  to  the  excess  of  production 
over  deliveries.  The  surplus  has  shown  a  progressive  in- 
crease since  last  August  from  some  46,700,000  lb.  to  the 
present  quantity  of  about  123,200,000  lb.  Total  deliveries 
in  the  same  period  fell  from  a  maximum  of  149,200,000  lb.  in 
August  to  a  minimum  of  123,700,000  lb.  the  following  month, 
remaining  very  near  the  latter  figure  for  the  ensuing  four 
months  and  touching  125,600,000  lb.  in  January.  Produc- 
tion, except  for  November,  has  remained  not  far  from  the 
January  figure  of  143,500,000  lb.  Domestic  consumption 
touched  the  high  mark  for  the  year  in  October,  reaching 
84,100,000  lb.,  falling  off,  however,  in  both  November  and 
December,  but  rising  again  to  65,200,000  lb.  in  January. 
The  drop  from  October  to  December  amounted  to  30  per 
cent  and  accounts  for  the  break  in  the  market  which  came 
after  the  opening  of  the  year.  In  view  of  an  increase  in  the 
domestic  deliveries  in  January  the  course  of  the  market  in 
the  near  future  is  uncertain,  but  it  remains  a  fact  that  16- 
cent  metal  allows  the  producers  at  least  a  reasonable  profit, 
and  perhaps  more,  and  therefore  a  higher  figure  represents 
simply  a  needless  burden  on  the  consumer. 

United  States  Light  &  Heating  Company's  Plant  Busy. — 
An  executive  of  the  United  States  Light  &  Heating 
Company  was  quoted  last  week  as  follows:  "At  present 
business  with  us  is  exceptionally  good;  in  fact,  we  are 
unable  to  handle  all  the  orders  on  our  books.  Our  plant 
at  Niagara  Falls  is  turning  out  electric  starters  at  the  rate 
of  approximately  1500  a  month,  and  we  have  orders  for 
thousands  of  these  devices  which  are  to  be  placed  later. 
Contracts  covering  many  years  have  been  closed  with 
several  of  the  big  automobile  companies  to  supply  them 
with  our  starters  and  lighters.  While  this  new  branch  of  our 
business  is  showing  a  big  gain,  our  car-lighting  business  con- 
tinues good.  Total  shipments  for  December  were  $268,000, 
and  for  January  they  are  expected  to  amount  to  between 
$325,000  and  $350,000.  We  intend  to  increase  our  monthly 
output,  so  that  we  shall  be  in  a  position  to  meet  the  con- 
stantly increasing  demand  for  our  products." 

Kentucky  Utilities  Buys  Richmond  (Ky.)  Company. — 
The  Kentucky  Utilities  Company,  which  is  controlled  by  the 
Middle  West  Utilities  Company,  has  purchased  the  Rich- 
mond (Ky.)  Electric  &  Power  Company.  L.  B.  Herrington, 
president  of  the  Richmond  company,  is  also  president  of  the 
Dix  River  Power  Company,  which,  as  stated  in  these  col- 
umns April  13,  1912,  is  planning  to  build  a  20,000-hp  hydro- 
electric station  on  the  Dix  River  in  Boyle  County,  Ky.,  near 
its  confluence  with  the  Kentucky  River.  According  to  the 
terms  of  the  recent  Richmond  sale,  the  Richmond  property 
is  to  be  operated  under  Middle  West  management  along 
with  stations  in  Somerset.  Lawrenceburg.  Versailles  and 
other  Kentucky  cities  which  have  been  purchased  during 
the  past  few  months  and  which  may  ultimately  be  turned 
over  to  the  Kentucky  Utilities  Company. 

Thompson  Electric  Company's  Plans. — The  Thompson 
Electric  Company,  of  Cleveland,  Ohio,  has  increased  its 
capitalization  from  $10,000  to  $50,000  to  provide  funds  for 
the  increased  business  it  is  doing.  The  company  is  to 
manufacture  automatic  safety  cut-out  hangers  for  arc  lamps 
and  large  tungsten  units  and  clusters,  and  will  shortly  place 
upon  the  market  a  high-voltage  series  cut-out  hanger  for 
street  lighting.  A.  J.  Thompson  i--  president  of  the  com- 
pany and  Ch  vho  was  formerly  mechanical 
engineer  for  the  National  Malleable  Castings  Company  of 
Cleveland,  is  secretary  and  treasurer. 

New  York  Edison's  Annual  Meeting. — Edgar  Palmer, 
president  of  the  New  Jersey  Zinc  Company,  was  elected  a 
director  of  the  New  York  Edison  Company,  to  succeed  his 
father,  the  late  S.  S.  Palmer,  at  the  annual  meeting  this 
week.     The  other  directors  were  re-elected. 
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Electric  Storage  Battery  Company's  Twenty-fifth  Anni- 
versary.— Celebrating  its  twenty-fifth  anniversary  and  at 
the  same  time  repeating  on  a  more  elaborate  scale  the  hos- 
pitality displayed  in  former  years  during  the  Automobile 
Show,  the  Electric  Storage  Battery  Company,  of  Philadel 
phia,  gave  a  handsomely  appointed  dinner  at  the  Midday 
Club  in  Chicago  on  Feb.  5.  There  were  about  200  men 
present,  and  they  included  manufacturers  of  and  dealers  in 
electric  vehicles,  "Exide"  distributors  and  other  friends  of 
the  company.  The  word  "Exide"  was  displayed  in  letters 
of  electric  light  at  one  side  of  the  room.  It  was  expected 
that  Mr.  Herbert  Lloyd,  president  of  the  company,  would 
be  present,  but  he  was  unable  to  attend,  a  telegram  read 
during  the  dinner  explaining  that  the  was  compelled  to  re- 
main in  Philadelphia  because  of  the  death  of  an  intimate 
friend.  Mr.  Charles  Blizard,  vice-president,  was  present 
and  presided  at  the  dinner,  Mr.  Godfrey  H.  Atkin,  manager 
of  the  Chicago  office,  serving  as  his  active  lieutenant. 
There  was  no  speechmaking,  but  after  the  cigars  had  been 
distributed  a  number  of  professional  entertainers  gave  an 
excellent  cabaret  show.  The  menu,  on  gray  paper,  was 
margined  in  silver  in  honor  of  the  anniversary.  It  con- 
tained some  amusing  "Exidioms,"  among  them  the  fol- 
lowing: "If  you  leave  the  club  after  2  a.  m.,  don't  waste 
time  in  trying  to  crank  your  car;  remember,  it's  an  elec- 
tric." "When  meeting  a  car  turn  to  the  left.  The  ap- 
proaching car  will  turn  in  the  same  direction.  You  can 
then  determine  which  is  the  best-built  car."  "All  the  gaso- 
line people  to-day  are  shouting  'self-starters.'  The  electric 
vehicle  was  the  first  self-starter  in  the  field."  The  dinner 
and  the  fun-making  were  greatly  enjoyed  by  all  who  had 
the  privilege  of  attending. 

Injunction    Restrains    Central    Union    Telephone    Sale. — 

Minority  stockholders  of  the  Central  Union  Telephone 
Company,  the  subsidiary  Bell  company  operating  in  parts 
of  Illinois,  Indiana  and  Ohio,  have  obtained  a  temporary 
injunction  in  a  state  court  in  Chicago  restraining  the  Ameri- 
can Telephone  &  Telegraph  Company  and  the  Chicago 
Telephone  Company  from  effecting  the  proposed  change 
whereby  the  Illinois  properties  of  the  Central  Union  com- 
pany will  be  consolidated  with  the  Chicago  Telephone  Com- 
pany. The  proposed  reorganization  is  a  part  of  the  plan 
of  the  parent  company  to  have  separate  subsidiary  com- 
panies within  the  boundaries  of  each  state.  The  petitioners 
are  William  A.  Read,  a  New  York  banker,  and  his  asso- 
ciates, Charles  J.  Spencer  and  Charles  G.  Foster.  Together 
they  are  said  to  own  829  shares  of  Central  Union  stock  hav- 
ing a  par  value  of  $82,900.  The  present  par  value  of  the 
outstanding  stock  is  $5,450,000,  of  which  the  American  Tele- 
phone &  Telegraph  Company  is  said  to  own  $5,204,977. 
The  petitioners  assert  that  the  proposed  reorganization 
would  violate  the  laws  of  Illinois  relating  to  stock  owner- 
ship by  corporations;  also  that  the  rights  of  the  minority 
stockholders  have  been  disregarded.  B.  E.  Sunny,  president 
of  the  Chicago  Telephone  Company,  says  that  the  charges 
are  absurd  and  that  it  is  a  matter  of  plain  business  economy 
to  consolidate  the  properties  in  each  state  so  a§  to  facilitate 
reports  to  the  various  state  commissions  now  in  existence 
or  which  may  be  created  hereafter. 

Notes  from  Byllesby  Companies. — The  Consumers'  Power 
Company  has  completed  the  tie  line  connecting  the  station 
at  Cannon  Falls  with  the  Mankato  distributing  system. 
The  Appalachian  Power  Company  has  completed  its  lines 
to  serve  the  Vaugh  and  Flannagan  coal-mining  properties. 
If  plans  now  under  consideration  for  the  construction  of 
an  interurban  railway  between  Bluefield,  Va.,  and  Prince- 
ton, Va.,  a  distance  of  12  miles,  are  carried  out,  the  Appa- 
lachian company  will  furnish  the  energy  for  operating  this 
road  and  will  also  obtain  rental  for  the  use  of  its  tracks  in 
Bluefield.  There  are  good  prospects  in  Sioux  Falls  (S.  D.) 
for  the  Sioux  Falls  Light  &  Power  Company  to  secure 
additional  motor-service  load  from  the  stone  quarries  in 
the  western  part  of  the  city.  Four  new  mills,  each  of 
which  will  require  about  100  hp  for  its  operation,  will  be 
constructed  in  the  next  few  months  in  the  Arkansas  Valley, 
Col.,  for  handling  the  alfalfa  output  and  the  Arkansas  Val- 
ley Railway,  Light  &  Power  Company  is  looking  for  addi- 
tional load  from  this  source.  Business  conditions  in.  all 
of  the  sections  where  the  public  utilities  are  operated  by 
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the  utility  managers  are  very  optimistic,  therefore,  as  to 
the  outlook  for  new  business  during  the  present  year. 

United  Public  Service  Company's  Holdings. — As  was 
noted  in  these  columns  last  week,  the  United  Public  Serv- 
ice Company  has  been  incorporated  under  Delaware  laws 
with  a  capital  of  $10,000,000  and  will  take  over  electric- 
service  properties,  including  several  in  Ohio  and  Kentucky. 
The  properties  which  the  new  concern  will  take  over  are 
those  of  the  Light  &  Development  Company  of  St.  Louis 
outside  of  the  State  of  Missouri.  They  include  the 
Oberlin  (Ohio)  Gas  &  Electric  Company,  the  Paris  (Tex.) 
Light  &  Power  Company,  the  Fort  Scott  (Kan.)  Gas  & 
Electric  Company,  the  Mitchell  (S.  D.)  Power  Company 
the  Tahlequah  (Okla.)  Light  &  Power  Company,  together 
with  electric-service  properties  at  Danville,  Ky.,  and  Ra- 
venna, Ohio.  The  Light  &  Power  Development  Company 
of  St.  Louis  was  incorporated  in  1908  under  Missouri  laws 
to  manage  and  operate  public  service  properties.  It  has 
an  authorized  capital  stock  of  $200,000,  all  of  which  is  out- 
standing. The  properties  which  it  retains  are  isolated 
plants  in  St.  Louis,  the  Cape  Girardeau  (Mo.)  Water 
Works  &  Electric  Light  Company  and  the  Poplar  Bluffs 
(Mo.)  Electric  Light  &  Power  Company. 

Vermont  Hydroelectric  Developments. — The  Consoli- 
dated Lighting  Company,  of  Montpelier,  Vt.,  one  of  the 
Tenney  companies,  has  purchased  the  Molly  Falls  Light  & 
Power  Company,  of  Mansfield,  Vt.,  together  with  water 
rights  at  Lamberton  Mills  and  Peacham  Pond.  Plans  for 
developing  some  3000  hp  at  Molly  Falls  are  being  made  by 
the  Consolidated  company.  The  proposed  work  includes 
the  raising  of  the  level  of  Peacham  Pond  about  8  ft.,  in- 
creasing its  area  by  100  acres,  the  erection  of  a  power 
house  on  the  site  of  the  present  station  at  Molly  Falls 
and  the  installation  of  a  pipe  line  \y2  miles  long  to  Lam- 
berton Mills,  where  the  existing  dam  will  be  rebuilt.  The 
energy  will  be  utilized  in  the  Barre  and  Montpelier  dis- 
tricts in  connection  with  that  furnished  by  the  company's 
other  plants. 

Long  Island  Lighting  Company's  Board  Re-elected. — All 
of  the  directors  of  the  Long  Island  Lighting  Company, 
which  supplies  the  towns  of  Northport,  Centreport,  Green- 
lawn,  Smithtown,  Kings  Park,  Sayville,  West  Sayville,  Bay- 
port,  Oakdale,  Great  River,  Islip,  Amityville  and  several 
other  communities  on  Long  Island,  N.  Y.,  were  re-elected 
at  the  annual  meeting  of  the  stockholders  at  the  offices  of 
the  company,  50  Church  Street,  N.  Y.,  last  week  and  the  re- 
port of  the  president  covering  the  year  ended  Dec.  31,  1912, 
was  presented.  The  officers  were  also  re-elected  as  follows: 
President,  E.  L.  Phillips;  vice-president,  G.  W.  Olmsted; 
treasurer,  G.  E.  Lott,  and  secretary,  H.  R.  Frost.  The  first 
three,  with  G.  de  B.  Green  and  C.  R.  Dean,  compose  the 
board  of  directors. 

Sales  Conference  of  Illinois  Electric  Company. — The  first 
sales  conference  of  the  Illinois  Electric  Company  of  Chi- 
cago was  held  at  the  Hotel  La  Salle  in  that  city  during  the 
week  ended  Feb.  8.  Meetings  were  held  from  9  a.  m.  to 
6  p.  m.,  representatives  of  manufacturers  giving  instructive 
talks  on  devices  and  apparatus.  The  evening  meetings 
were  devoted  to  the  affairs  of  the  Illinois  Electric  Company. 
Much  interest  was  taken  in  the  conference,  which  will  be 
made  an  annual  event.  N.  G.  Harvey,  general  manager  of  the 
company,  planned  the  conference  and  supervised  all  its  de- 
tails. 

West  Penn  Traction  &  Water  Power  Earnings. — The 
statement  of  the  West  Penn  Traction  &  Water  Power 
Company  for  the  year  ended  Dec.  31,  1912,  showed  the 
largest  earnings  on  record  for  the  company.  Gross  earn- 
ings were  $3,408,586,  an  increase  of  $1,148,299;  expenses  and 
taxes,  $1,829,459,  an  increase  of  $717,178;  net  earnings, 
$1,579,127,  an  increase  of  $431,121.  and  fixed  charges, 
$794,748,  an  increase  of  $266,472.  The  surplus  remaining 
hi-.  ^549,379,  an  increase  of  $164,649. 

McCrum-Howell  Disbursement. — Judge  Buffington  in  the 
United  States  Circuit  Court  has  authorized  the  receivers 
of  the  McCrum-Howell  Company  to  pay  a  dividend  of  21.2 
per  cent  to  non-assenting  ci  editors.  This  will  wipe  out 
the  remaining  assets  and  after  this  payment  the  receivers 
will    be    discharged.     The    company    has    been    reorganized 
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United  Light  &  Railways  Buys  Iowa  Companies. — An- 
nouncement has  been  made  of  the  purchase  of  the  People's 
Gas  &  Electric  Company,  of  Mason  City,  la.,  and  the 
Mason  City  &  Clear  Lake  Railway  Company '  by  the 
United  Light  &  Railways  Company,  of  Grand  Rapids, 
Mich.  The  latter,  it  is  said,  has  also  made  a  contract  to 
operate  the  system  of  the  Iowa  &  Illinois  Railway  Com- 
pany with  an  option  to  purchase  it  at  the  end  of  four  years. 
This  company  operates  a  line  from  Davenport  to  Clinton, 
la.,  a  distance  of  about  40  miles.  Negotiations  are  also 
understood  to  be  in  progress  for  the  purchase  of  the  Towa 
City  Gas  &  Electric  Company.  The  directors  of  the 
United  Light  &  Railways  Company  have  declared  an  initial 
dividend  of  1  per  cent  on  the  common  stock,  payable  April 
1  to  holders  of  record  March  21.  The  directors  declared  a 
dividend  of  4  per  cent  for  1913,  to  be  payable  during  the 
year  in  quarterly  instalments,  beginning  with  April  1. 

Rubber-Covered  Cable  for  New  South  Wales. — The 
Armorduct  Manufacturing  Company  of  Farrington  Avenue. 
London,  has  just  received  from  the  Postmaster-General  of 
New  South  Wales  an  additional  order  for  11 15  miles  of  its 
vulcanized  rubber  cable. 


January  Statement  of  Copper  Producers'  Association 

The  January  statement  of  the  Copper  Producers'  Asso- 
ciation, issued  this  week,  showed  an  increase  of  17,885,750 
lb.  in  surplus  stocks,  and  compared  with  the  December 
statement  as  follows: 

r January,  Pounds \      , — December,  Pounds — , 

Stocks 


United 
first     . 

I'llllCtl 


of 


Domestic    deliveries. . 
Foreign     deliveries.  . 


Stocks  on  hand  at  end  of  month. .      123,198,332 


rm . 


NEW  YORK  METAL  MARKET  PRICES 

, Feb.  4 , 

Bid.         Asked. 
15.00         


London,    standard,    spot 67     17     6 

Prime  Lake 16.12}^ 

Electrolytic    16.00 

Casting     IS.  87^5 

Copper  wire,  base 17.50  to  18.00 

Lead    4.35 

Nickel     40.00  to  45.00 

Sheet   zinc,   f.o.b.    smelter 8.75 

Spelter,    spot 6.75 

Tin,     spot 49.15 

Aluminum: 

Prompt    delivery '. 26.00  to  26.50 

Future      26.00  to  26,50 


Heavy  copper  and  wire. 

Brass,     heavy 

Brass,   light 

Lead,   heavy 

Zinc,  scrap 


OLD  METALS 

14.25 

8.75 

7.75 

4.15 

5.75 


, Feb.    11 

Bid.        Asked. 

14.50  

£        s     d 
66       5     0 
15.75  to  15.87J^ 
15.50  to  15.75 
15.50 
17.50 
4.35 
40.00  to  45.00 
8.75 


14.25 
8.75 
7.75 

4.15 
5.75 


COPPER  EXPORTS    IN   FEBRUARY 
Total  tons  to  Feb.  12 12.256 


Industrial  Securities 


Security 


Allis-Chalmers,  t.r.,  3d  pd. 
Allis-Chal..pf.,t.r.,3dpd. 
Amalgamated  Copper.  . . . 

American  Tel.  &  Tel 

Electric  Storage  Battery, 

General  Electric 

Mackay  Cos.,  c 

Mackay  Cos.,  pf 

Western  Union  Tel 

Westinghouse,  E.  &  M.,  c. 
Westinghouse.  E.  &  M.,  pf 

♦Last  price  quoted. 


$15,501,800 
1  1,105,500 

153,887,900 

334,887,700 
16,074,425 

101,203.500 
41, 3  80. 100 
50,000,000 
99,745,400 
33,798,520 
3,998,700 


Per  Cent    Period 


I  Feb.  i i 


71t 
119}* 


Personal 

Mr.  R.  G.  Parker  has  tendered  his  resignation  as  manager 
of  the  Faulkton  (S.  D.)  light  and  power  plant. 

Mr.  A.  E.  Cook  has  retired  as  manager  of  the  Lake  Mills 
(Wis.)  Municipal  Electric  Light  &  Water  Plant. 

Mr.  J.  Cmylia  has  been  appointed  superintendent  of  the 
Kewaunee  (Wis.)  Municipal  Electric  Light  Plant. 

Mr.  F.  H.  Andrus,  superintendent  of  the  municipal  elec- 
tric-lighting plant  at  Burlington,  Vt,  has  tendered  his  resig- 
nation, effective  Feb.  15. 

Mr.  W.  C.  Ross  has  resigned  as  president  of  the  Aberdeen 
(S.  D.)  Light  &  Power  Company.  His  successor  is  Mr. 
C.  A.  Grimmel,  of  Omaha.  Neb. 

Mr.  Miles  Bronson  has  been  appointed  general  superin- 
tendent of  the  electric  division  of  the  New  York  Central  & 
Hudson  River  Railroad  Company. 

Mr.  Henry  Koehber  lias  been  appointed  chiei  engineer  of 
the  Auglaize  Power  Company,  Defiance,  Ohio,  as  successor 
to   Mr,  A.  N.    Libby,  who   has   retired. 

Mr.  L.  S.  Keith,  who  for  some  time  has  been  connected 
with  the  firm  of  McMeen  &  Miller,  of  Chicago,  electrical 
engineers,  has  been  made  a  member  of  the  firm. 

Mr.  Garret  H.  Wilson  has  been  appointed  superintendent 
of  the  electric  division  and  of  the  Grand  Central  Terminal  of 
the  New  York  Central  &  Hudson  River  Railroad  Company. 

Mr.  A.  S.  Reed  has  severe. 1  his  conne  tion  with  the  Rut- 
land  (Vt.)    Railway,    Light   &    Povs i.ipany  and  entered 

the  employ  of  the  Binghamton  (N.  Y.)  Street  Railway  Com- 
pany. 

Mr.  F.  E.  Watts,  Jupiter  of  the  Jovian  Order,  who  is 
making  a  tour  of  the  West  in  the  interests  of  his  organiza- 
tion, was  tendered  a  dinner  at  Denver,  Col.,  Feb.  12,  by 
the  Jovians  of  that  city. 

Mr.  Reuben  H.  Barber,  chief  engineer  of  the  municipal 
electric-light  plant  at  Holyoke,  Mass.,  has  resigned  his  posi- 
tion and  accepted  a  similar  post  with  the  New  Bedford 
i.Mass.)  Gas  &  Edison  Right  Company. 

Mr.  Joseph  H.  Proctor,  instructor  in  electrical  engineering 
at  the  Agricultural  &  Mechanical  College  of  Texas,  has  re- 
signed from  that  institution  and  joined  the  patent  depart- 
ment of  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany. 

Mr.  A.  W.  Hubbard,  who  as  previously  mentioned  in  these 
columns  has  concluded  his  services  as  manager  with  the 
Athol  (Mass.)  Gas  &  Electric  Company,  was  presented  with 
a  Knights  Templars  charm  by  the  employees  of  the  com- 
pany on  Feb.  6. 

Mr.  Charles  V.  Seastone  has  been  taken  into  partnership 
by  Mr.  Daniel  W.  Mead,  consulting  engineer,  Madison.  Wis, 
Mr.  Seastone,  who  has  been  associated  with  Mr.  Mead  for 
several  years,  is  an  associate  member  of  the  American 
Society  of  Civil  Engineers. 

Mr.  Wilbur  M.  Krise  has  be<  I  general  manager 

of  the  Jefferson  Electric  Light,  Meat  &  Power  Company  of 
Punxsutawney,  Pa.  Mr.  Krise,  who  is  a  graduate  of  Drexel 
Institute,  was  formerly  connected  with  the  commercial  de- 
partment of  the  lighting  plant  at  Steubenville,  Ohio. 

Mr.  S.  W.  Mower  has  become  manager  of  the  lighting 
companies  allied  with  the  Hartwick  Power  Company  ami 
the    Otsego    &   Herkimer    Railroad,   succeeding    Mr.    . 

te,   resigned.     The  lighting  companies  in   question   are 
at  Richfield  Springs,  Cooperstown  an! 

Dr.  Edward  P.  Hyde,  director  of  the  physical  labora- 
tory of  the  National  Electric  Lamp  Association,  Cleveland, 
Ohio,  lectured  at  the  Franklin  Institute  Jan.  30  on  "The 
Activities  of  the  Laboratory  of  the  Association  in  the 
Development   of   the   Modern    Science   of   Illumination." 

Mr.  R.  J.  Andrus  has  been  appointed  vice-president  and 
1  manager  of  the  Northwest  Electric  &  Water  Works, 
with  headquarters  in  Seattle,  Wash.  Mr.  Andrus  left  the 
Pacific  Power  &  Light  Company,  with  which  he  had  been 
associated  for  several  years  as  manager  of  the  Pasco  and 
Kennewick  branches,  last  spring  to  become  new-business 
manager   for   the   South    Bend    Electric    Company   and   the 
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Montesano  Light  &  Water  Company.  The  Northwest  Elec- 
tric &  Water  Works  is  a  consolidation  of  these  properties 
and  operates  electric,  gas  and  water  utilities  in  western 
Washington. 

Mr.  C.  C.  Custer,  for  several  years  business  manager  and 
mechanical  superintendent  of  the  Miami  (Ohio)  Light,  Heat 
&  Power  Company,  which  has  been  taken  over  by  the  Day- 
ton Power  &  Light  Company,  has  resigned,  and  Mr.  Mason 
Lytle,  formerly  of  Dayton,  has  been  placed  in  charge  of  the 
local  office. 

Mr.  Lee  Murray,  who  recently  retired  from  the  position 
of  general  manager  of  Messrs.  Bruce,  Peebles  &  Co.,  Ltd., 
engineers,  Edinburgh,  has  started  business  on  his  own  ac- 
count at  10  Norfolk  Street,  Strand,  London,  W.  C,  as  engi- 
neering representative  for  firms  and  corporations  in  the 
colonies  and  abroad. 

Mr.  F.  F.  P.  Forrest,  who  during  the  past  sixteen  years 
was  connected  with  the  Salem  (Mass.)  Electric  Lighting 
Company,  has  severed  his  connection  with  the  company  to 
take  up  farming.  Mr.  Forrest  on  leaving  the  company  was 
presented  with  a  purse  from  his  employers  and  fellow-em- 
ployees as  a  token  of  esteem. 

Mr.  H.  U.  Wallace,  well  known  in  Iowa  railroad  circles 
and  at  present  head  of  the  Northern  Colorado  Power  Com- 
pany, Denver,  Col.,  has  been  appointed  receiver  of  the 
Denver,  Laramie  &  Western  Railroad.  Mr.  Wallace  was 
at  one  time  chief  engineer  of  the  Illinois  Central  Railroad 
and  general  manager  of  the  Lake  Shore  Railroad. 

Mr.  Samuel  Insull,  president  of  the  Commonwealth  Edi- 
son Company  of  Chicago,  was  one  of  the  speakers  at  the 
annual  dinner  of  the  British  Electrical  and  Allied  Manufac- 
turers' Association  at  the  Savoy  Hotel,  London,  Jan.  -'4 
He  said  that  one  of  the  great  obstacles  to  the  progress  of 
electrical  business  in  England  is  the  lack  of  co-operation  be- 
tween electrical  men  in  general  and  between  the  manufac- 
turers of  electrical  apparatus  and  the  suppliers  of  electrical 
energy  in  particular. 

Mr.  Albert  R.  Whaley  has  been  elected  vice-president  of 
the  New  York,  New  Haven  &  Hartford  Railroad  in  charge 
of  operations.  Mr.  Whaley  was  formerly  superintendent  of 
the  electric  zone  of  the  New  York  Central  &  Hudson  River 
Railroad  and  was  also  in  charge  of  the  terminal  construc- 
tion. Prior  to  that  he  was  superintendent  of  the  Worcester 
division  of  the  New  York,  New  Haven  &  Hartford  Railroad 
and  came  to  have  charge  of  the  first  heavy  electric  traction 
installation  in  this  country,  which  was  at  Providence  on  the 
line  between  Providence  and  Fall  River.  All  of  the  electric 
and  terminal  change-over  at  the  Grand  Central  Station  in 
New  York  has  been  done  under  his  direction,  and  he  had 
charge  not  only  of  the  operation  but  also  of  the  power 
houses,  roadbed  and  equipment. 

Mr.  Parker  H.  Kemble  has  resigned  the  position  of  gen- 
eral sales  manager  of  the  Toronto  (Ont.)  Electric  Light 
Company  to  accept  that  of  manager  of  the  commercial  de- 
partment of  the  Union  Gas  &  Electric  Company  of  Cin- 
cinnati, Ohio.  Prior  to  going  to  Toronto  Mr.  Kemble  was 
district  manager  of  the  Edison  Electric  Illuminating  Com- 
pany of  Brooklyn,  but  his  central-station  experience  has  not 
been  limited  to  these  two  companies.  He  was  at  one  time 
connected  with  the  engineering  staff  of  the  Boston  Elevated 
Railroad  Company  and  also  rebuilt  and  operated  the  prop- 
erties of  the  Northern  Connecticut  Light  &  Power  Com- 
pany of  Windsor  Locks,  Conn.  Mr.  Kemble  is  a  member  of 
numerous  engineering  societies  and  was  recently  elected 
first  vice-president  of  the  Canadian  Electrical  Association 
and  appointed  Jovian  Statesman  for  Ontario.  He  was  edu- 
cated at  Harvard,  at  the  Technology  School  in  Dresden, 
Germany,  and  at  the  Massachusetts  Institute  of  Technology. 

Mr.  Frank  K.  Wade,  who  as  stated  in  the  Feb.  1  issue  of 
the  Electrical  World  was  appointed  successor  to  Mr.  G.  H. 
Caffrey  as  superintendent  of  the  Norwalk  (Conn.)  division 
of  the  United  Electric  Light  &  Water  Company,  entered 
upon  his  duties  on  Feb.  4.  Mr.  Wade  spent  four  years  in  the 
mining  section  of  the  Transvaal,  South  Africa,  installing 
electrical  machinery  for  the  development  of  both  surface 
and  deep-level  mines,  and  also  spent  five  years  with  the  Gen- 
eral Electric  Company.  He  was  formerly  general  superin-. 
tendent  of  the  Olean  (N.  Y.)  Electric  Light" &  Power  Com- 


pany and  subsequently  represented  Mr.  W.  C.  Johnson,  con- 
sulting engineer,  of  Niagara  Falls,  in  the  installation  of 
waterwheels,  electric  machinery  and  transmission  lines  for 
the  Hannawa  Falls  Water  Power  Company  at  Potsdam, 
N.  Y.  During  the  past  two  years  Mr.  Wade  was  the  district 
sales  agent  for  the  Cooper  Hewitt  Electric  Company,  Ho- 
boken,  N.  J.,  having  charge  of  the  company's  territory 
throughout  northern  New  Jersey. 

Mr.  James  Bennett,  who  was  elected  president  of  the 
Western  Association  of  Electrical  Inspectors  at  its  St.  Louis 
convention,  Jan.  30,  has  for  four  years  past  served  as  chief 
electrical  inspector  for  the  Canadian  File  Underwriters' 
Association,  with  headquarters  at  Montreal,  Canada.  Mr. 
Bennett  entered  the  electrical  field  after  completing  courses 
in  a  commercial  college  and  at  McGill  University,  joining 
in  1892  the  forces  of  the  Royal  Electric  Company,  which 
at  that  time  represented  the  Thomson-Houston  Company 
in  Canada.  In  1897  he  went  to  the  Montreal  Electric  Com- 
pany as  superintendent  and  five  years  later  embarked  in 
the  electrical  contracting  business  for  himself.  Mr.  Bennett 
has  been  a  vice-president  of  the  National  Electrical  In- 
spectors' Association  since  1909  and  served  the  Western 
Association  of  Electrical  Inspectors  as  vice-president  and 
chairman  of  the  executive  committee  before  his  election  as 
president.  He  is  a  member  of  the  American  Institute  of 
Electrical  Engineers,  honorary  member  of  the  Electrical 
Association  of  the  Province  of  Quebec,  member  of  the  elec- 
trical committee  of  the  National  Fire  Protection  Associa- 
tion and  Quebec  statesman  for  the  Jovian  Order.  As  re- 
cently announced  in  these  columns,  Mr.  Bennett  plans  to 
retire  from  his  position  with  the  Canadian  Fire  Under- 
writers' Association  on  April  1,  to  become  managing 
director  of  the  Fire  Prevention  Company  of  Canada. 

Mr.  George  C.  Keech,  the  new  president  of  the  Electric 
Club   of    Chicago,   has   been    a   well-known    figure    in   elec- 
trical   circles    in    Chicago   for   several   years.     He   took   his 
electrical      engineering 
^MB^^^  course    with    the    class    of 

/r^        |^k  1895    at    the    University    of 

H  Michigan,     of    which    State 

•      gCS^  ''e  is  a  native.     After  grad- 

uation he  was  connected 
with  the  Sawyer-Man  Elec- 
tric Company  (now  the 
Westinghouse  Lamp  Com- 
pany) for  four  years.  After 
that,  for  a  period  of  six 
years,  he  was  manager  of 
the  Chicago  office  of  the 
Bryan-Marsh  Company. 
Since  1905  he  has  been  il- 
luminating engineer  and 
general  sales  agent  for  the 
Cooper  Hewitt  Electric 
Company,  with  office  in 
Chicago.  He  designed  and 
installed  the  first  system  of  Cooper  Hewitt  lamps  in  Chicago 
and  since  then  about  20,000  of  the  mercury-vapor  lamps 
have  been  placed  in  position  in  Chicago  and  vicinity  under 
his  direction.  He  was  one  of  the  organizers  of  the  Chicago 
Section  of  the  Illuminating  Engineering  Society  and  was 
chairman  of  this  section  for  the  first  two  years  of  its  ex- 
istence. Afterward  he  was  one  of  the  national  vice-presi- 
dents of  the  Illuminating  Engineering  Society.  Mr.  Keech 
has  addressed  various  societies  on  topics  connected  with 
illumination  and  has  prepared  a  number  of  papers  on  the 
same  general  subject.  He  designed  the  first  street-light- 
ing installation  in  the  United  States,  using  quartz-tube 
lamps,  and  his  hobby  is  the  high  mounting  of  large  units 
for  street  lighting.  He  was  elected  president  of  the  Elec- 
tric Club  of  Chicago  on   Feb.  6. 


GEORGE  C.  KEECH 


Obituary 


Mr.  John  Fritz,  the  noted  steel-mill  engineer,  known  the 
country  over  as  "Uncle  John,"  died  at  his  home  in  Bethle- 
hem, Pa.,  on  Wednesday  evening,  Feb.  12,  aged  ninety 
years. 
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BESSEMER,  ALA.— The  Republ 
nake  extensive  improvements  at  its 
It  is  understood  that  electrically  d 
replace  steam  in  a  number  of  place 
plied  from  the  power  plant  of  the 
Birmingham. 

I'll  111':  MX,  ARIZ.— The  Arizona  Corporation  Commission  has  in- 
structed the  Phoenix  St.  Ry.  Co.  to  reconstruct  and  equip  completely  its 
street   railway   system  here.      The  system   will   also  be  extended. 

WYNNE,  ARK.— Proposals  will  be  received  by  the  Board  of  Commis- 
sioners of  Water  and  Light  District  No.  2  and  Sanitary  Sewer  District 
No.  1  until  Feb.  24  for  construction  of  certain  improvements  as  follows: 
One  artesian  well;  electric  motor  and  pump  erected  in  pump  pit;  power 
house  extension;  12.000  ft.  8-in.,  11,400  ft.  6-in.  and  8930  ft.  4-in.  cast- 
iron  pipe  line;  41  standard  lire  hydrants.  25  valves,  two  high-speed' en- 
gines, horizontal  return  tubular  boiler,  two  generators,  switchboards, 
street-lighting  system,  5  miles  pole-line  construction,  transformers  and 
supplies;  5620  ft.  15-in.,  3050  ft.  12-in.,  2650  ft.  10-in.,  16,000  ft.  8-in„ 
13,200  ft.  6-in.  sewer  pipe,  73  manholes,  2  special  manholes,  40  lamp 
holes  and  24  flush  tanks.  Plans  and  specifications  are  on  file  at  the  of- 
fice of  the  secretary  of  the  Board  of  Commissioners,  Wynne,  and  at  the 
office  of  R.  C.  Huston  &  Co.,  consulting  engineers,  Exchange  Building, 
Memphis,   Tenn.     C.   B.   Bailey  is  secretary  of  board. 

BARSTOW,  CAL.— The  Barstow  Utility  Co.  has  applied  to  the  State 
Railroad  Commission  for  authority  to  sell  its  electric  plant  and  distribu- 
tion system  to  the  Southern  Sierras  Pwr.  Co.,  of  San  Bernardino,  which 
has  a    110,000-volt  transmission  line   passing  near   Barstow. 

FRESNO,  CAL.— The  Fresno,  Hanford  &  Summit  Lake  Interurban  Ry. 
Co.  has  applied  to  the  State  Railroad  Commission  for  authority  to  issue 
$1,250,000  in  bonds,  the  proceeds  to  be  used  for  the  construction  of  an 
electric  railway  running  from  Fresno  to  Centerville,  thence  to  Kingsburg, 
a  distance  of  about  40  miles. 

I."S  ANGELES,  CAL.— Bids  will  be  received  by  the  Board  of  Public 
Works  for  the  installation  of  an  ornamental  street-lighting  system  on 
Seventh  Street   from   Los  Angeles   River  to   Hoover   Street,   a  distance   of 


about  3 


,iles. 


LOS  ANGELES,  CAL. — The  State  Railroad  Commission  has  granted 
the  Southern  California  Pwr.  Co.  authority  to  issue  $2,500,000  in  bonds, 
of  which  more  than  $1,000,000  will  be  used  in  completing  the  installa- 
tion of  a  new  unit  at  the  Long  Beach  plant.  The  remainder  will  be 
devoted   to   new   construction   and   improvements. 

LOS  ANGELES,  CAL.— The  municipal  railway  committee  of  Los 
\iiu(  U-s  has  adopted  the  report  of  F.  D.  Howell,  consulting  engineer, 
recommending  the  construction  of  an  electric  belt  railway  line  through 
the  industrial  district  of  the  city  in  connection  with  the  proposed  mu- 
ni, ripal  freight  railway  to  the  harbor  at  San  Pedro.  The  city  plans  to 
begin   this  work  at  an  early  date. 

OROVILLE,  CAL.— The  Oro  Wtr.,  Lt.  &  Pwr.  Co.  is  planning  to 
build  an  electrically  operated  dredger,  to  cost  about  $75,000. 

PASADENA,  CAL.— The  ofTjcials  of  the  Home  Tel.  &  Teleg.  Co.  have 
announced  that  improvements  will  be  made  to  its  system  involving  an 
expenditure   of   $260,000. 

RANDSBURG,  CAL.— The  Southern  Sierras  Power  Co.  contemplates 
extending  its  transmission  lines  into  the  Randsburg  district  and  the  con- 
struction  of   new  power   plants   along   the   Owens    River. 

SAN  ANDREAS,  CAL.— The  Oro  El.  Corpn.,  of  Oroville,  has  applied 
to  the  Board  of  Supervisors  of  Calaveras  County  for  a  franchise  to  erect 
and  maintain  transmission  lines  along  certain  roads  and  highways  of  the 
county.      Bids   for  the  above  franchise   will  be   received   until   March   3. 

SAN  JACINTO,  CAL.— The  city  officials  are  planning  to  have  a  large 
number  of  street  lamps  installed  in   the  near   future. 

SIERRA  CITY,  CAL.— Dennis  Phelan,  managing  director  of  the 
Sierra  Mercantile,  Pwr.  &  Mining  Co.,  is  planning  to  erect  an  electric 
power  plant  to  furnish  electricity  to  operate  the  machinery  in  the 
Sacred   Mound   mine  and  mill. 

TULARE.  CAL— The  Big  Four  Railroad  has  applied  to  the  State  Rail- 
road Commission  for  permission  to  issue  $300,000  in  bonds,  the  proceeds 
to  be  used  for  the  construction  of  an  electric  railway  from  Tulare  to 
Visalia,  a  distance  of  15  miles,  and  from  Tulare  to  Porterville,  a  distance 
of  about  20  miles. 

VISALIA,  CAL.— The  Southern  Pacific  Co.  is  planning  to  extend 
the  Visalia  El.   R.   R.   Co.'s  lines  through   Dunnigan  Gap  to   Fresno. 

NEW  HARTFORD,  CONN.— Arrangements  are  being  made  by  E.  A. 
Perkins,  of  Torrington,  for  extending  the  electric-light  system  in  New 
Hartford.  Mr.  Perkins  proposes  to  install  a  larger  engine  and  generator. 
Work  has  begun  on  the  erection  of  lines  through  Pine  Meadow  to  the 
Gilman    Railroad   crossing.      It   is   proposed   to    furnish    a    24-hour   service. 

NEW  HAVEN,  CONN. — Arrangements  have  been  completed  whereby 
the  United  Illg.  Co.  of  New  Haven  will  extend  its  electric-lighting 
service   to  Woodbridge,   a  suburb   of   New  Haven,   in  the   near   future. 

NEW  HAVEN,  CONN.— Plans  have  been  completed  by  C.  E.  Town- 
send,  architect,  for  additions  and  alterations  to  the  Grand  Avenue  power 
station  of  the  United  Illg.  Co.  The  building  will  be  58  ft.  by  80  ft.,  one 
story   high.      Bids,   it    is   understood,   will   be   asked    for  at   once. 


WASHINGTi  eceived  at  the  Bureau  of  Sup- 

plies and  Accounts,  Navy  Department,  Washington,  D.  C,  until  Feb.  25, 
for  furnishing  at  the  various  navy  yards  and  naval  stations  supplies  as 
follows:  Boston,  Mass.,  Schedule  5160 — electric  welding  apparatus; 
Schedule  5161 — one  hydraulic  pump,  one  foundry  rotary  blower,  one 
steam-driven  air  compressor,  one  hydraulic  pipe-bending  press,  one  hy- 
draulic steam  forging  press;  Schedule  5174 — 38,000  lb.  galvanized  crucible 
cast-steel  wire.  Washn  [ton,  D.  C,  Schedule  5165 — miscellaneous  single- 
conductor  cable;  Schedule  5167 — miscellaneous  brass  globe  valves. 
Brooklyn,  N.  Y.,  Schedule  5159— eight  radio  sets;  Schedule  5174 — 11  elec- 
tric portable  drills;  Schedule  5175—3900  lb.  seamless  drawn  brass  pipe, 
750  lb.  seamless  drawn  brass  tubing,  490  lb.  seamless  drawn  copper  tubing; 
Schedule  5170 — 10,400  lb.  lead  pipe;  Schedule  5171— miscellaneous  seam- 
less drawn  galvanized  steel  tubing.  Schedules  can  be  obtained  upon  ap- 
plication to  the  navy  pay  office  nearest  each  navy  yard.  T.  J.  Cowie  is 
paymaster  general,   U.    S.    N. 

WILL1STON,  FLA.— The  Williston  Mfg.  Co.  has  been  granted  a  fran- 
chise  to   install  an   electric-light   plant   here. 

ATLANTA,  GA, — Negotiations  are  pending  for  the  transfer  of  the 
Georgia  property  of  the  Tennessee  Pwr.  Co.,  of  Cleveland,  Tenn.,  to  the 
Georgia  Pwr.  Co.  The  transfer  will  include  about  58  miles  of  transmis- 
sion lines,  the  entire  holdings  of  the  Tennessee  Pwr.  Co.  in  Georgia. 
J.  A.  Cunningham,  of  Cleveland,  is  superintendent  of  the  Tennessee  Pwr. 
Co. 

ABINGDON,  ILL.— The  Abingdon  Lt.  &  Pwr.  Co.  is  reported  to  have 
sold  its  electric-light  plant  here  to  the  Illinois  Trac.  System  for  $60,000. 
Franchises  to  supply  energy  to  St.  Augustine  and  Prairie  City  are  also 
included   in   the   transfer. 

ABINGDON,  ILL.— A  new  switchboard  and  underground  cables  are 
among  the  improvements  contemplated  by  E.  S.  Cheadle,  of  Jolict,  and 
E.  S.  Sterrett,  of  Henry,  who  have  purchased  the  plant  of  the  Union 
Mutual   Tel.   Co.   from   L.   E.  Cutler. 

ALTON,  ILL. — The  city  officials  are  contemplating  the  installation  of 
a  flashlight  police  signal  system   in  Alton 

ARCOLA,  ILL. — The  Board  of  Highway  Commissioners  of  Areola 
Township  has  granted  the  Central  Illinois  Pub.  Ser.  Co.,  of  Mattoon,  a 
franchise  to  erect   transmission  lines  on  the  highways  of  the  town. 

BEARDSTOWN,  ILL.— The  Central  Illinois  Pub.  Ser.  Co.,  of  Mattoon, 
has  purchased  two  250-hp  Heine  water-tube  boilers  for  its  local  plant.  A 
new  650-kw  turbine  engine,  motor-generator  set  and  generator  will  be  in- 
stalled. Contracts  have  been  secured  by  the  company  for  furnishing  elec- 
tricity to  operate  the  pumping  stations  in  the  Big  Swan  and  Hillvicw 
drainage  districts  near  Winchester,  and  energy  will  he  supplied  to  the 
local  plant. 

CISSNA  PARK,  ILL.— The  Central  Illinois  Utilities  Co.,  of  Watseka, 
has  applied  to  the  Village  Board  for  a  30-year  franchise  to  operate  an  elec- 
tric-light system   here.     The  company  ulTcrs  to   furnish  a  24-hour  service. 

DECATUR,    ILL.— An   application    has   been    filed    with    the   city   clerk 
by  Frank  L.  Suffern  for  a  franchise  to  construct  and  operate  an  electric- 
light  plant   here.      A  company   has   been   incorporated   with   a   capital   stock 
of  $50,000  and  the  following  officers:     Frank  L.  Suffern,  president     I 
Mueller,   vice-president,  and  E.   L.    Suffern,   secretary. 

FREEPORT,  ILL.— The  Freeport  Ry.  &  Lt.  Co.  is  placing  in  service 
the  third  waterwheel  at  its  power  plant  on  the  Pecatonica  River  at 
Brown's  Mill  and  contemplates  adding  another. 

MACOMB,  ILL. — A  committee  appointed  by  the  City  Council  is  making 
investigations  with  a  view  of  installing  an  engine,  generator  and  other 
electrical  equipment  at  the  city  water  pumping  station  to  supply  electricity 
for  street   lighting. 

NOKOMIS,  ILL. — The  city  officials  are  considering  the  question  ot 
establishing  a    municipal    electric-light   plant. 

PANA,  ILL.— The  City  Council  has  offered  the  Central  Illinois  Pub. 
Ser.  Co.  a  contract  for  lighting  the  streets  at  $60  per  year  for  arc 
lamps  of  2000  cp.     The  present  rate  is  $72  each  per  year. 

PERRY,  ILL— The  Central  Illinois  Pub.   Ser.  Co.,  of  Mattoon. 
seeking  a  franchise  to  operate  an  electric-light  plant  in  Perry. 

QUINCY,  ILL— The  Central  Union  Tel.  Co.  has  announced  that  it 
will  install  a  telephone  and  flashlight  alarm  system  for  the  Police  De- 
partment. 

QUINCY,    ILL. — Negotiations  are  under  way  between  the  Quir. 
F.I.    &   Htg.    Co.   ami   thi      '<  Pwr.   Co..   of   Keokuk,  la.,   for 

the  distribution  i  energj  generated  at  the  plant  at  the  Keokuk  (la.) 
dam    by    the    local    conn 

ROCKFORD,   ILL— Robert   H.   Tinker  has  sold   his  water-power  hold- 
ings to  George  D.   Roper,  W.  H.  Gaffney  and   M.  J.  Green.     Tim 
wheels  will  be  installed  and  extensive  electrical  equipment  added.     A  four- 
story  concrete  building  will  be  erected. 

ROQDHOUSE,    1  LI..— The  Chicago  &  Alton    Ry.   Co.   has  ente^. 
a  contract  with   the  Central   Illinois    Tub.  Ser.  Co.  whereby  the  latter  will 
furnish  electricity   for   lighting  the  local   yards,   station  and   division  shop 
buildings   and    for   driving  machinery,    turntables   and   pumping   water   for 
the  railroad  company. 

SPRINGFIELD,   ILL.— Residents   on    Eighth    Street   between   Reynolds 

Streel    in  Illinois  State  Fair  Grounds,  a  distance  of  about  20  blocks, 

roe  Street  between  Tenth  Street  and  Amos  Aveune 

(20    blocks)    have    filed    petitions   with    the    City    Commission    asking   that 

ornamental    lamps    be   installed    on    those    thoroughfares. 
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SUMMIT,  ILL. — The  Board  of  Trustees  has  awarded  the  contract  for 
the  construction  and  equipment  of  substation,  complete,  and  installation 
•f  series  tungsten  street-lighting  system  for  Summit  and  Argo,  111.,  to 
the  W.   A.   Jackson   Co.,   Old   Colony   Building,   Chicago,    111. 

TOLONO,  ILL.— The  Central  Illinois  Pub.  Sen  Co.,  of  Mattoon,  has 
petitioned  the  Village  Board  for  a  50-year  franchise  to  furnish  electricity 
in  Tolono.     It  is  proposed  to  change  the  street-lighting  system. 

WASHINGTON,  ILL.— The  Washington  Home  Tel.  Co.  contemplates 
the  installation  of  a  new  switchboard.  C.  H.  Cheadle,  of  Joliet,  is  sec- 
retary and  treasurer. 

WATSEKA,  ILL.— The  Central  Utilities  Co.  has  commenced  work  on 
the  erection  of  a  transmission  line  from   Sheldon  to  Gilman. 

CAMANCHE,  IA.— The  City  Council  has  granted  the  Iowa  &  Illinois 
Ry.  Co.  a  25-year  franchise  to  operate  an  electric-lighting  system  in 
Camanche.  The  company  has  also  been  given  a  ten-year  contract  for 
lighting  the  streets  of  the  city. 

CEDAR  FALLS,  IA.— A  special  election  will  be  held  Feb.  24  to  sub- 
mit the  proposition  to  issue  bonds  to  the  amount  of  $50,000  for  the  in- 
stallation  of  a  municipal   electric-light  plant  to   a  vote. 

CEDAR  RAPIDS,  IA.— The  Cedar  Rapids  &  Marion  Tel.  Co.  will  re- 
build its  West  Side  lines.  The  work  will  include  the  installation  of  new 
cables  and  building  a  half  mile  of  conduits;  the  cost  is  estimated  at 
about  $33,000. 

DAVENPORT,  IA. — An  agreement  has  been  entered  into  between  the 
Iowa  &  Illinois  Ry.  Co.  and  the  Davenport-Muscatine  Interurban  Ry. 
Co.  whereby  the  former  will  be  re-organized  and  operated  as  a  part  of  the 
new  interurban  service  between  Clinton  and  Davenport  and  Davenport 
and  Muscatine.  Power  will  be  furnished  by  the  Tri-City  Ry.  &  Lt.  Co., 
which  will  install  additional  equipment.  The  company  contemplates  fur- 
nishing electricity  for  lamps  and  motors  to  towns  along  the  route  of  the 
Iowa  &  Illinois  Ry.  Co.  P.  P.  Crafts  is  general  manager  of  both  com- 
panies. 

EARLY,  IA. — Arrangements  are  being  made  for  a  survey  of  the 
town  for  the  purpose  of  making  an  estimate  of  the  cost  of  installing  an 
electric-light    plant. 

IOWA  FALLS,  IA.— The  property  of  the  Iowa  Falls  Ht.,  Lt.  &  Pwr. 
Co.,  of  Iowa  Falls,  will  be  sold  at  sheriff's  sale  at  Eldora  March  I. 
The   company  is   successor  to  the   Petersen   EI.   Lt.   &  Htg.   Co. 

KEOKUK,  IA. — The  directors  of  the  Mississippi  River  Pwr.  Co.  are 
contemplating  issuing  about  $6,500,000  additional  capital  stock  to  carry 
out  plans  for  the  completion  of  its  large  hydroelectric  project  at  Keokuk, 
on  the  Mississippi  River.  Of  this  amount  $4,500,000  will  be  required  be- 
cause of  changes  made  in  construction  designs  and  to  carry  out  plans 
for  further  installation  of  generating  units.  Allowances  for  excess  in 
construction  cost  and  interest  charges  during  construction  will  add  about 
$2,000,000   more. 

OELWEIN,  IA.— The  Oelwein  Lt.,  Ht.  &  Pwr.  Co.  has  entered  into  a 
contract  with  the  Chicago  Great  Western  R.  R.  Co.  whereby  the  local 
company  will  secure  electricity  for  its  system  from  the  electric  plant  at 
the  shops  of  the  Chicago  Great  Western  R.  R.  Co.  For  the  present  the 
single-phase  and  three-phase  system  will  be  used,  but  as  soon  as  wires 
are  erected  the  Oelwein  company  will  use  energy  generated  at  the  rail- 
way plant  exclusively.  William  Walker  is  superintendent  of  the  Oelwein 
company. 

ROCKWELL,  IA. — A  special  election  will  be  called  to  vote  on  the 
proposition  to  grant  a  20-year  franchise  to  C.  C.  Carhart,  of  Sheffield,  to 
furnish  electricity  here.  The  service  will  be  supplied  from  Mr.  Carhart's 
plant  in  Sheffield. 

SUTHERLAND,  IA.— At  an  election  to  be  held  Feb.  17  the  proposition 
to  grant  the  Peterson  Pwr.  &  Milling  Co.,  of  Peterson  City,  a  franchise 
to  erect  an  electric  distributing  system  in  Sutherland  will  be  submitted 
to  a  vote. 

VALLEY  JUNCTION,  IA.— The  City  Council  has  decided  to  call  a 
special  election  on  March  14  to  vote  on  the  proposition  to  issue  $65,000 
in  bonds,  the  proceeds  to  be  used  to  purchase  or  construct  an  electric- 
light  plant  and  water-works  system. 

CIMARRON,  KAN.— Bonds  to  the  amount  of  $15,000  have  been  voted 
for  municipal  improvements.  An  electric-light  plant  is  among  the  improve- 
ments contemplated. 

KANOPOLIS,  KAN. — A  committee  has  been  appointed  by  the  Council 
to  make  investigations  relative  to  the  installation  of  an  electric-light  plant 
in  Kanopolis.     A.   E.   Sturgis  is  a  member   of  the  committee. 

MOLINE,  KAN. — I.  C.  Bushong.  of  Ottawa,  Kan.,  has  been  awarded 
a  contract  to  install  an  electric-light  plant  in  Moline,  to  cost  about  $15,000. 
The  plant  will  be  equipped  with  two  dynamos,  one  rated  at  60  kva  and  the 
other  at  10  kva. 

WAMEGO,  KAN.— The  J.  H.  Bennett  Barrel  &  Heading  Works,  of 
Wamego,  has  purchased  a  30-hp,  60-cycle,  220-volt,  single-phase  motor 
with  transformer  and  controlling  apparatus  for  use  in  connection  with 
their  plant  here.  Energy  for  operating  the  works  will  be  supplied  by 
the  municipal  electric  plant.  D.  A.  Course  is  superintendent  of  Light 
and   Water    Department. 

ASHLAND,  KY.— The  Ohio  Valley  El.  Ry.  Co.,  of  Ashland,  Ky..  is 
negotiating  with  the  Town  Trustees  for  a  franchise  to  supply  electricity 
in  Russell  and  for  a  contract  for  lighting  the  town.  « 

EMINENCE,  KY.— The  property  of  the  Eminence  El.  Lt.  Co.  has  been 


purchased  by  the  Kentucky  Utilities  Co.,  of  Lexington.  The  new  com- 
pany will  immediately  make  improvements  to  the  plant  and  furnish  a 
24-hour  service.  The  company  also  contemplates  extending  its  service 
to    Pleasureville   and    New    Castle. 

LEXINGTON,  KY.— The  Lexington  Utilities  Co.  has  applied  for  a 
franchise  to  extend  its  transmission  lines  from  Lexington  into  different 
parts  of  Fayette  County. 

RICHMOND,  KY.— The  property  of  the  Richmond  El.  &  Pwr.  Co.  hat 
been  purchased  by  the  Middle  West  Utilities  Co.,  of  Lexington,  con- 
trollel  by  the   Insull   interests  of   Chicago,   111. 

RUSSELL,  KY.— The  American  Ry.  Co.,  which  owns  the  Ohio  Val- 
ley El.  Ry.  Co.,  of  Ashland,  Ky.,  has  opened  negotiations  with  the  city 
of  Russell  to  furnish  electricity  for  lamps  and  motors  here.  Russell  is 
to  be  the  terminal  of  the  company's  traction  lines  in  this  region. 

RUSSELL,  KY.— The  Tygart  Valley  Wtr.  Pwr.  &  El.  Co.,  of  Carter 
County,  has  practically  completed  its  plans  for  extensive  water-power  de- 
velopments in  the  neighborhood  of  Russell.  The  company  was  recently 
incorporated  by  D.  H.  Hall,  W.  F.  Carter,  George  Snider  and  W.  W. 
Carter  and  controls  valuable  power  sites  at  the  falls  in  the  Tygart  Creek. 

LINCOLN,  MAINE.— An  act  has  been  introduced  in  the  State  Legis- 
lature to  incorporate  the  Lincoln  Lt.  &  Pwr.  Co.  with  George  H.  Haines 
and  Austin  G.  Haines  as  incorporators.  The  company  is  to  be  capitalized 
at  $10,000  and  to  have  the  power  to  furnish  electricity  for  lamps,  heaters 
and   motors  in   Lincoln. 

SOUTH  BERWICK,  MAINE.— A  bill  has  been  introduced  in  the 
Legislature  to  authorize  the  town  of  South  Berwick  to  own  and  operate 
an   electric-light   ^nd    power   plant. 

ANNAPOLIS,  MD.— The  City  Council  has  granted  a  franchise  to  the 
Annapolis  Public  Utilities  Co.,  a  subsidiary  of  the  Washington,  Balti- 
more &  Annapolis  EI.  Rys.  Co.  The  franchise  is  for  a  period  of  50 
years  and  gives  the  company  the  right  to  furnish  both  electricity  and  gas 
for  lighting  and  power  purposes.  The  Utility  company  will  purchase 
the  plant  of  the  old  company,  which  will  be  used  only  as  a  distributing 
station.  It  will  be  remodeled  and  new  machinery  installed.  Energy  for 
operating  the  local  system  will  be  secured  from  the  Potomac  power  plant, 
which   supplies   the    railway   company. 

CHICOPEE,  MASS.— The  Board  of  Aldermen  has  granted  the  War- 
ren Pwr.  Co.  a  franchise,  together  with  locations  for  several  hundred 
poles  petitioned  for,  to  furnish  electricity  in  Chicopee.  John  T.  Mac- 
Donnell  is  treasurer.  The  office  of  the  Warrea  company  is  at  62  Stebbins 
Street,   Springfield. 

NEWBURYPORT,  MASS.— The  City  Council  has  asked  the  Newbury- 
port  Gas  &  El.  Co.  to  submit  estimates  of  the  most  of  maintaining  the 
extra  lamps    required   for  the   proposed   ornamental   street-lighting   system. 

BLOOMINGDALE,  MICH.— A  franchise  has  been  granted  to  M.  C. 
Hawk  for  the  installation  of  an  electric-light  and  power  plant  here.  Work 
will  begin  immediately   on  construction  of  the  propsed  plant. 

CHEBOYGAN,  MICH.— The  Cheboygan  El.  Lt.  &  Pwr.  Co.  will  erect 
about  15  miles  of  three-phase,  12,000-volt  transmission  line  and  rebuild 
about  6  miles  (this  year)  of  old  line.  Other  work  has  been  planned  by 
the  company,  but  it  has  not  yet  decided  upon  the  time  of  beginning  con- 
struction. 

CHELSEA,  MICH. — The  question  of  changing  the  system  of  the 
municipal  electric-light  plant  from  direct  to  alternating  current  is  re 
ported   to  be   under   consideration. 

DETROIT,  MICH.— The  Public  Lighting  Commission  has  asked  the 
city  controller  for  an  appropriation  of  $119,500  for  the  installation  of  a 
5000-kw  turbo-generator  unit  in  the  municipal  electric-light  plant.  An 
appropriation  is  also  asked  for  the  installation  of  393  lamps,  to  be 
erected  in  different  parts  of  the  city,  involving  an  expenditure  of  about 
$130,000. 

ELKTON,  MICH.— The  city  has  purchased  an  engine  and  a  30-kw 
Westinghouse   generator   for   the    municipal   plant. 

HASTINGS,  MICH.— The  City  Council  has  passed  a  resolution  calling 
an  election  in  April  to  vote  on  the  proposition  to  issue  $90,000  in  bonds 
for  a  municipal  lighting  plant.  Lighting  service  is  now  supplied  by  the 
Thornapple  Gas  &  El.  Lt.  Co.,  of  which  Lewis  Heath  is  local  manager. 

KALAMAZOO,  MICH. — The  contract  for  furnishing  electrical  equip- 
ment for  the  municipal  electric-light  plant  was  awarded  to  the  Fort 
Wayne  Electric  Works,  of  Fort  Wayne,  Ind.,  for  $62,500.  The  equip- 
ment includes  generators,  rectifiers,  switchboard,  lamps,  cut-outs,  con- 
densers and  boilers.  Work  will  start  at  once  on  improvements  to  the 
plant. 

MANISTEE,  MICH.— The  State  Railroad  Commission  has  given  its 
approval  of  the  consolidation  of  the  Manistee  Lt.  &  Pwr.  Co.  and  the 
Manistee  Ry.  Co.  and  has  authorized  the  issuance  of  $100,000  in  bonds, 
the   proceeds    to    be    used    for    improvements. 

MARSHALL.  MICH.— The  City  Council  has  authorized  an  expendi- 
ture of  $1,250  for  improvements  to  the  municipal  electric  plant  and  the 
installation    of   new   lamps. 

MONTAGUE,  MICH.— Wernette  &  Bradfield,  Housman  Block,  Grand 
Rapids,  Mich.,  it  is  reported,  are  preparing  plans  for  construction  of  a 
power  plant  for  the  White  Lake  Lt.  &  Pwr.  Co.  in  Montague.  The  cost 
of  the  proposed  plant  is  estimated  at  $100,000. 

ST.  CLAIR  FLATS  (P.  O.,  DETROIT),  MICH.— Plans  are  being 
prepared   for  the  installation   of  an   electric-light  plant   in  the   Star   Island 
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House,  recently  sold  to  Walter  Lemke.  It  is  understood  that  bids  will 
soon  be  called   for  the  proposed  plant. 

FERGUS  FALLS,  MINN.— The  Otter  Tail  Pwr.  Co.  is  planning  to 
extend  its  transmission  lines  to  Herman,   Donnelly  and   Morris. 

GROVE  CITY,  MINN.— The  installation  of  an  electric-light  plant  in 
Grove  City  is  under  consideration. 

JACKSON,  MINN.— The  Commercial  Club  has  petitioned  the  Oouncil 
to  submit  the  proposition  to  issue  $15,000  in  bonds,  the  proceeds  to  be 
used  to  build  a  new  dam  to  furnish  power  for  the  municipal  electric- 
light  plant,  to  the  voters  at  the  spring  election. 

MINNEAPOLIS,  MINN.— The  public  lighting  committee  has  recom- 
mended to  the  City  Council  the  installation  of  100  new  arc  lamps,  to  be 
distributed  in  different  parts  of  the  city. 

WAVERLY,  MINN.— The  Central  Minnesota  Lt.  &  Pwr.  Co.  has  sub- 
mitted a  proposition  to  the  city  to  establish  an  electric-light  plant  here. 

ST.  CHARLES,  MO.— A  special  election  will  be  called  to  submit  to  the 
voters  the  proposition  to  grant  Charles  S.  Ruffner,  representing  the  Mis- 
sissippi River  Pwr.  Co.,  of  Keokuk,  la.,  a  franchise  to  distribute  elec- 
tricity   for   lamps   and   motors   in    St.    Charles. 

ST.  LOUIS,  MO.— The  Lt.  &  Devel.  Co.,  of  St.  Louis,  which  owns  and 
operates  electric-light  and  power  plants  in  several  small  towns  in  Mis- 
souri and  surounding  states,  has  filed  notice  of  increase  in  capital  stock 
from  $1,000,000  to  $1,500,000.     Hugo  Wurdack,  of  St.  Louis,  is  president. 

ARLINGTON,  NEB.— An  effort  is  being  made  to  organize  a  stock 
company  to  take  over  the  plant  of  the  Arlington  El.  Lt.  Co.,  which  is 
operated  by  A.  G.  Ludwig.  A  steam -heating  plant  is  operated  in  con- 
nection with  the  electric  plant. 

BASSETT,  NEB. — Preparations  are  being  made  for  the  construction 
of  an  electric-light  plant  in  Bassett,  to  cost  about  $16,000,  bids  for  which 
have  been  asked.  The  Alamo  Engine  Co.,  of  Omaha,  Neb.,  has  charge  of 
the   work.      W.    E.    Buckendorf   is   city   clerk. 

OREANA,  NEV. — Plans  are  being  prepared  for  the  erection  of  a 
power  plant  at  Oreana  to  supply  electricity  for  lamps  and  motors  to  the 
mines  at  the  head  of  Rochester  Canyon  and  Lincoln  Hill.  Joseph  Nen- 
zel   is  interested  in  the   project.      Oreana   has   not  a   post   office. 

RENO,  NEV.— The  Nevada  Pwr.  Co.,  promoted  by  Oakland  capitalists 
and  associated  with  the  Mono  Valley  Pwr.  &  Lt.  Co.,  has  filed  a  trust 
deed  amounting  to  $3,000,000  to  secure  a  bond  issue  of  like  amount.  The 
company  proposes  to  furnish  power  in   Reno  and  other  places  in  Nevada. 

BOONTON,  N.  J.— The  Eastern  Pennsylvania  Pwr.  Co.,  of  Easton, 
Pa.,  contemplates  utilizing  the  water-power  at  Boonton  to  generate  elec- 
tricity to  meet  the  demand  for  electrical  service  in  this  part  of  the  State. 

HOPE,  N.  J. — Having  been  unable  to  induce  the  Hackettstown  El.  Lt. 
Co.  to  extend  its  service  to  the  village  of  Hope,  local  business  men  have 
taken  steps  to  organize  a  company  to  establish  an  independent  plant  to 
furnish  electricity  to  light  the  town.  It  is  proposed  to  utilize  the  water- 
power  of  the  old   Moravian   mill  to  operate  the   plant. 

JERSEY  CITY,  N.  J.— Arrangements  have  been  made  for  the  installa- 
tion of  ornamental  street  lamps  on  Newark  Avenue.  The  lamps  will  be 
installed  by  the  Public  Service  El.  Co.  It  is  expected  to  have  the  lamps 
erected   by   March    15. 

JERSEY  CITY,  N.  J.— Plans  are  being  considered  by  Supervisor 
O'Mealia  and  the  Board  of  Freeholders  for  furnishing  electricity  for 
maintaining  the  lamps  in  the  county  parks,  roads  and  institutions  from 
the  court  house  power  plant.  It  is  proposed  to  install  additional  equip- 
ment  in   the   power   plant   to    provide   for   the   additional   service. 

MONTCLAIR,  N.  J.— Bids  will  be  received  by  Harry  Trippett,  town 
clerk,  Montclair,  until  Feb.  24  for  miscellaneous  work  in  connection  with 
the  new  municipal  building,  for  the  use  of  the  Police  and  Fire  Depart- 
ments and  other  municipal  purposes,  as  follows:  (1)  For  furnishing  and 
installing    necessary    equipment    of    the    new    council    chamber,    including 
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necessary  for  the  building.  Plans  and  specifications  are  on  file  at  office 
of  O.  F.  Semsch,  Crane  Building,  Bloomfield  Avenue,  Montclair,  and-  109 
Broad  Street,  New  York,  N.  Y.,  copies  of  which  can  be  obtained  upon 
deposit  of  $5,  $3   of  which  will  be  refunded  upon   return  of  plans. 

NORTH  ARLINGTON,  N.  J.— The  Borough  Council  has  entered  into 
a  contract  with  the  Public  Service  El.  Co.  for  lighting  the  streets  of 
the  borough.  The  contract  provides  for  62  lamps  of  80  cp  at  $1,833 
per   year.      North   Arlington   has    not   a    post    office. 

PORT  MURRAY,  N.  J.— The  National  Firepraofing  Co,  will  install  an 
electric-light  plant  at  its  works  in  Port  Murray.  A  large  addition  will  be 
made  to  the  factory. 

ALBUQUERQUE,  N.  M. — Improvements  are  contemplated  in  the  elec- 
tric plant  of  the  Albuquerque  Gas,  El.  Lt.  &  Pwr.  Co.  The  work  will  in- 
clude replacing  three  old  boilers  with  two  300-hp  water -tube  boilers  es- 
pecially designed  to  burn  wood  pulp,  remodeling  the  air-pressure  con- 
veyor, etc.     A.    F.  Van   Diense  is  manager. 

TUCUMCARI,  N.  M.— The  Tucumcari  Lt.  &  Pwr.  Co.  contemplates 
enlarging  its   light  and  power  plant  here. 

[JAY  SHORE,  N.  Y.— The  Suffolk  Gas  &  El.  Co.,  of  Bay  Shore,  lias 
received  authority  from  the  Public  Service  Commission,  Second  District, 
to  issue  bonds  to  the  par  value  of  $134,000,  to  be  sold  at  not  less  than 
87,  the  proceeds  to  be  used  for  the  extension  of  its  transmission  line 
from  Bay  Shore  to  Babylon,  from  Bay  Shore  to  Sayville  and  from  Say- 
ville   (•    Bayport.    and    for   distribution   lines   and   necessary   apparatus  and 


supplies.      The    company    operates    in    the    towns   of    Islip,    East    Islip    and 
Bay   Shore. 

BROOKLYN,  N.  Y.— Bids  will  be  received  by  C.  B.  J.  Snyder,  super- 
intendent of  school  buildings,  Department  of  Education,  corner  of  Park 
Avenue  and  Fifty-ninth  Street,  borough  of  Manhattan,  New  York,  until 
Feb.  24,  as  follows:  (1)  For  installing  electric  equipment  in  new  Pub- 
lic School  172,  on  Fourth  Avenue,  between  Twenty-ninth  and  Thirtieth 
Streets,  borough  of  Brooklyn.  (2) — Item  1 — For  installing  heating  and 
ventilating  apparatus;  item  2 — installing  temperature  regulation  in  new 
Public  School  175  on  Blake  Avenue,  between  Bristol  Street  and  Ilopkin 
son  Avenue,  borough  of  Brooklyn.  Blank  forms,  plans  and  specifications 
may  be  obtained  or  seen  at  the  office  of  the  superintendent,  Park  Avenue 
and  Fifty-ninth  Street,  borough  of  Manhattan,  and  also  at  branch  office. 
131    Livingston   Street,   Brooklyn. 

CANASERAGA,  N.  Y. — Surveys  are  being  made  for  the  installation 
of  an  electric-light  system  in  this  village.  Energy  to  operate  the  proposed 
system    will   be    transmitted   from    Bennett"  Mill   Falls. 

HEMPSTEAD,  N.  Y. — Members  of  the  Business  Men's  Association 
of  Hempstead  and  other  residents  are  considering  the  question  of  estab- 
lishing a  municipal  electric-light  plant  in  connection  with  the  present 
pumping  station.  Electrical  service  is  now  supplied  by  the  Nassau  St 
Suffolk  Ltg.  Co.  and  the  Nassau  Lt.  &  Pwr.   Co.,  of  Mineola. 

MILFORD,  N,  Y. — Negotiations  are  under  way  between  the  Village 
Board  and  the  Clinton  Mills  Pwr.  Co.,  of  Cooperstown,  for  lighting  the 
village  with  electricity.  It  is  proposed  to  use  incandescent  lamps  for 
street-lighting. 

POTSDAM,  N.  Y.— The  Public  Service  Commission,  Second  District, 
has  authorized  the  Northern  Pwr.  Co.,  of  Potsdam,  to  increase  its  capital 
stock  from  $100,000  to  $500,000,  the  proceeds  of  $143,000  to  be  used  for 
payment  of  outstanding  indebtedness;  for  general  expenses  in  connec- 
tion with  the  development  of  the  property,  $15,000,  and  for  new  con- 
struction,   $158,000. 

STAMFORD,  N.  Y.— The  West  Branch  Lt.  &  Pwr.  Co.  is  preparing 
to  extend  its  transmission  line  from  Wolcott  down  the  north  side  of 
the  river  to  the  farm  of  Clarence  Gould  to  supply  electricity  for  lamps  to 
farmers  in  that  vicinity. 

CHARLOTTE,  N.  C— The  Southern  Pwr.  Co.  has  closed  a  contract 
with  the  Georgia  Ry.  &  Pwr.  Co.  whereby  it  will  take  over  14,000  hp  of 
energy  generated  at  the  Tallulah  Falls  power  station,  beginning  Sept.  1. 
The  Southern  Pwr.  Co.  will  erect  a  transmission  line  from  Easley,  S.  C. 
the  present  terminus,  about  15  miles  southwest  of  Greenville,  through 
Liberty,  Central  and  other  South  Carolina  towns  to  Tallulah  Falls. 
W.   S.   Lee  is  vice-president  and  chief  engineer  of  the  Southern  Pwr.   Co. 

CHERRYVILIaE,  N.  C. — The  city  is  considering  the  question  of  calling 
an  election  to  vote  on  the  proposition  to  issue  $45,000  in  bonds  for 
municipal  improvements.  It  is  proposed  to  purchase  the  lighting  plant 
owned  by  Kendrick  Brothers  and  light  the  streets  of  the  city,  construct 
water-works,   improve  streets  and  erect  school. 

CLAYTON,  N.  C— Proposals  will  be  received  by  the  Mayor  and 
Board  of  Commissioners  ox  the  town  of  Clayton  until  Feb.  25  for  con- 
struction of  water-works,  electric-light  plant  and  sewerage  system  as  fol- 
lows: The  water- works  system  will  include  fireproof  building,  power 
pumps,  clear-water  basin  and  about  4  miles  of  6-in.,  8-in.  and  10-in 
water  pipe  to  be  laid  with  hydrants  and  valves;  the  electric-light  plant 
will  consist  of  5  miles  of  pole  lines  and  a  100-kw  transformer  station, 
the  sewer  system  calls  for  about  3  miles  of  pipe  sewers,  8  in.  to  15  in.  in 
diameter,  and  appurtenances.  Plans  and  specifications  are  on  file  at  the 
office  of  the  Mayor  at  Clayton  and  at  the  office  of  Gilbert  C.  White,  en 
gineer,    Charlotte,    N.    C. 

HICKORY,  N.  C— The  Southern  Pwr.  Co.,  of  Charlotte,  has  pur 
chased  the  property  of  the  Thornton  Lt.  &  Pwr.  Co.  W.  S.  Lee  is  gen 
eral  manager  and  chief  engineer   of  the   Southern   Pwr.   Co. 

FARGO,  N.  D. — A  bill  has  been  introduced  into  the  State  Legislature 
by  Senator  Porterfield  providing  for  the  installation  of  a  150-kw  generator 
and  engine  to  furnish  electricity  for  lighting  the  buildings  and  campus 
at  the  North  Dakota  Agricultural  College  and  for  conduits  and  posts  for 
lighting   the  campus.      The   cost   is   estimated   at   $10,500. 

AKRON,  OHIO. — Plans  have  been  prepared  for  the  installation  of  an 
ornamental  street-lighting  system  in  the  business  district.  The  new 
lamps  will  be  installed  by  the  lighting  company;  the  city  will  pay  20 
per  cent  of  the  cost  of   maintenance  and  the  merchants  80  per  cent. 

CLEVELAND,  OHIO.— Service  Director  Kinnear  will  employ  a  con- 
sulting engineer  to  supervise  the  construction  of  the  extension  of  the 
municipal  light  plant  when  funds  arc  available  through  the  $265,000 
bond  issue,  an   ordinance  for  which   has  been  introduced   in  Council. 

COLUMBUS,  OHIO. — The  Snance  committee  oi  the  City  Council  has 
approved  a  bond  issue  of  $30,000,  the  proceeds  to  be  used  for  installing 
new  street  lamp-  listricts  of  Columbus. 

NEI.SOXVII  1,1  .  OHIO.— The  Hocking  Pwr.  Co.  has  applied  to  the 
Public  Service  Commission  for  authority  to  issue  $90,000  in  capital  stock, 
the  proceeds  to  be  used  to  take  over  the  plant  and  business  of  the  John 
\    Stewart  El.  Co.  at  Xelsonville. 

PIQUA,  OHIO. — Estimates  of  costs  of  installing  ornamental  street 
lamps  on  Main  and  Wayne  Streets,  between  Sycamore  and  Greene  Street, 
and  the  cross-streets.  Water,  High  and  Ash,  are  being  prepared  by  the 
Miami    Lt.,    Ht    &    Pwr.   Co. 


3/8 


ELECTRICAL     WORLD 


Vol.  6i.  No.  7 


ALBANY,  ORE.— The  City  Council  has  engaged  Louis  C.  Kelsey,  of 
Portland,  civil  engineer,  to  prepare  preliminary  estimates  of  the  cost  of 
installing  a  municipal  electric-light  plant  (steam-driven)  to  provide  elec- 
tricity for  lighting  the  business  section  of  the  city  with  600  standards 
carrying  cluster  lamps. 

HOOD  RIVER,  ORE.— The  Hydro-Electric  Co.  has  been  granted  pei- 
mission  to  '  erect  electric  transmission  lines  on  certain  highways  of 
Wasco  County.      Work  will  soon  begin  on  construction  of  the  lines. 

PORTLAND,  ORE.— Plans  are  being  prepared  by  the  Pacific  Tel.  & 
Teleg.  Co.  for  the  erection  of  a  substation  in  the  Lents  district,  Port- 
land, to  cost  about  $30,000. 

BOILING  SPRINGS,  PA.— The  Boiling  Springs  El.  Lt.  Co.  is  plan- 
ning to  install  a  new  low-speed  generator  at  its  plant. 

GREEN  LANE,  PA.— The  Green  Lane  Lt.,  Ht.  &  Pwr.  Co.,  recently 
organized,  will  secure  electricity  to  operate  its  system  from  the  municipal 
electric  plant  in   Pennsburg.     J.   B.    Holden  is  interested   in  the   company. 

HARRISBURG,  PA.— The  special  light  committee  of  the  Council  is 
considering  the  question  of  installing  a  new  type  of  arc  lamps  in  the 
business  district. 

HAWLEY,  PA. — The  State  Department  has  approved  the  merger  of 
the  Wallen-Paupack  Pwr.  Co.  and  the  Paupack  Pwr.  Co.,  of  Scranton, 
under  the  name  of  the  New  York,  Pennsylvania  and  New  Jersey  Pwr. 
Co.  The  company  is  capitalized  at  $450,000  and  was  formed  by  Scranton 
men.  The  merged  companies  hold  land  and  water  rights  along  the 
Paupack  River  near  Hawley  and  propose  to  supply  electricity  for  lamps 
and  motors  to  towns  and  cities  in  the  three  states. 

JOHNSTOWN,  PA.— Mayor  Caufnel  has  given  his  approval  of  the 
franchise  of  the  Dale  Lt.,  Ht.  &  Pwr.  Co.  passed  by  the  Common  Council 
on  Jan.  21  giving  the  company  permission  to  extend  its  system  into  all 
districts  of  the  city. 

LOCK  HAVEN,  PA.— The  City  Council  has  adopted  the  recommenda- 
tion of  the  light  and  sanitary  committee  of  the  City  Council  for  the  in- 
stallation of  an  ornamental  street-lighting  system  from  Canal  Park  to 
Monument  Place.  Two  propositions  have  been  submitted  by  the  Lock 
Haven  El.  Lt.  &  Pwr.  Co.  for  installing  the  proposed  system,  as  follows: 
The  company  offers  to  furnish  electricity  to  maintain  43  standards  (more 
or  less)  each  carrying  five  60-watt  Mazda  lamps  at  $20  per  standard  per 
year,  the  city  to  furnish  all  mechanical  work  and  material;  (2)  the  com- 
pany will  furnish  electricity  for  the  above  standards  for  $25  each  per  year 
and  will  furnish  all  electrical  material  and  electrical  labor  for  installing 
same,  provided  the  city  will  enter  into  a  ten-year  contract.  The  cost  of 
the  electrical  material  is  estimated  at  $2,000;  the  cost  of  conduit  to  be 
built  by  the  city  is  estimated  at  $1,500.  The  funds  with  which  to 
purchase  the  lamp  standards  will  be  raised  by  the   Board   of  Trade. 

PHILADELPHIA,  PA.— The  capacity  of  the  Philadelphia  Ilydro- 
Electric  Co.  is  to  be  increased  to  3500  kw.  The  company  will  also  erect 
a    1500-kw   hydroelectric   plant   at   Norristown. 

POTTSVILLE,  PA.— The  Pottsville  Union  Trac.  Co.  is  planning  to 
extend  its  electric  railway  from  Pottsville  to  Shenandoah  over  the  sum- 
mit of  Broad  Mountain.  The  stockholders  have  authorized  a  loan  of 
$1,000,000  to  provide  funds  for  same. 

SHENANDOAH,  PA.— The  Schuylkill  Gas  &  El.  Co.,  a  subsidiary 
of  the  Harwood  El.  Co.,  of  Hazleton,  has  closed  negotiations  whereby  it 
will  take  over  the  Shenandoah  light,  heat  and  power  plant  and  the  prop- 
erty of  the  Mahanoy  City  Lt.,  Ht.  &  Pwr.  Co.  April  10.  This  gives  the 
Harwood  company  complete  control  of  lighting  companies  in  this  and  ihe 
Hazleton  regions. 

WAPWALLOPEN,  PA.— The  Heller  Mining  Co.  has  submitted  a 
proposition  to  the  town  authorities  offering  to  generate  electricity  for 
lighting   the  town  provided   the  town   will  purchase  and   distribute   same. 

SPARTANBURG,  S.  C— The  Manufacturers'  Pwr.  Co.  has  been 
granted  permission  to  supply  electricity  for  lamps  and  motors  in  Spartan- 
burg. All  wires  in  this  city  will  be  placed  underground.  The  company 
is  interested  in  a  hydroelectric  development  on  Green  River,  near  Saluda, 
N.   C.     W.   S.   Montgomery,  of  Spartanburg,  is  president  of  the  company. 

ARTESIAN,  S.  D.— The  question  of  installing  an  electric -light  system 
in  Artesian  is   under   consideration. 

GEDDES,  S.  D. — The  power  company,  which  has  leased  the  local  elec- 
tric-light plant,  is  contemplating  establishing  a  central  power  plant  from 
which  to  furnish  electricity  in  Geddes,  Platte,  Armour,  Scotland  and 
*other  towns  in   this  vicinity. 

HETLAND,  S.  D.— The  installation  of  an  electric-lighting  system  in 
Hetland  is  under  consideration. 

SELBY,  S.  D.— Sealed  bids  will  be  received  at  the  office  of  H.  A. 
Taylor,  county  auditor,  until  March  4,  for  lighting  fixtures  for  the  court 
house  and  jail,  the  cost  installed  not  to  exceed  $750.  Bids  will  also 
be  received  at  the  same  time  for  equipment  for  electric-light  plant  for 
court  house  as  follows:  For  one  10-hp  gasoline  engine,  one  5-kw .  non- 
flicker  dynamo,  700  r.p.m.;  one  V-5  storage  battery  with  charging  panels, 
two  for  each  cell,  complete  ( rating  of  storage  battery :  40  lamps  three 
hours,  28  lamps  five  hours,  20  lamps  eight  hours,  based  on  16-cp  tungsten 
lamps);  one  switchboard  with  battery  charging  connections.  The  plant  is 
to  have  sufficient  output  to  maintain   200   lamps  of   16  cp. 

JOHNSON  CITY,  TENN.— The  City  Council  has  instructed  City  At- 
torney George  C.  Sells  to  draft  a  bill  to  be  presented  to  the  State  Legis- 
lature allowing  the  city  to  issue  bonds  to  build  and  operate  a  lighting 
plant. 


AMARILLO,  TEX.— Henry  L.  Doherty  &  Co.,  of  New  York,  N.  Y., 
has  purchased  the  property  of  the  Amarillo  St.  Ry.  Co.  for  $200,000. 
The  new  owners  will  extend  the  lines  and  make  other  improvements  to 
the  system. 

CUERO,  TEX.— The  Guadalupe  VVtr.  Pwr.  Co.  is  seeking  authority 
from  the  State  Legislature  to  build  five  dams  on  the  Guadalupe  River  for 
the  purpose  of  providing  water  storage  supply  to  operate  hydroelectric 
plants  which  it  proposes  to  install. 

DENTON,  TEX.— The  City  Council  has  granted  J.  T.  Witt  and  asso- 
ciates a  franchise  to  construct  an  interurban  railway ■  between  Denton 
and  the  suburb  of  Cement  City. 

FORT  WORTH,  TEX.— Arrangements  are  being  made  by  the  Fort 
Worth  Pwr.  &  Lt.  Co.  to  enlarge  its  plant  on  Trinity  River.  Orders 
have  been  placed  for  a  10,000-hp  turbine.  The  plant  now  has  an  output 
of  25,000  hp. 

MANOR,  TEX.— W.  M.  Allison  is  constructing  an  electric-light  plant 
in  Manor  to  furnish  electricity  for  lighting  the  town.  The  equipment 
will  consist  of  a  35-hp  oil  engine  (Tifs  &  Co.),  a  45-kw,  2300-volt,  133- 
cycle  Westinghouse  generator,  with  2j^-kw  exciter  and  four  2J^-kw 
transformers.  Overhead  line  material  will  consist  of  22,000  ft.  of  wire, 
red  cedar  poles  and  about  400  25-watt  lamps. 

OGDEN,  UTAH.— Having  provided  an  additional  water  supply  by 
raising  the  dam  in  Ogden  Canyon,  the  Utah  Lt.  &  Ry.  Co.  is  now  pre- 
paring to  install  additional  machinery  at  its  hydroelectric  plant  on 
Twelfth  Street  which  will  double  the  output  of  the  plant.  O.  H.  Hon- 
nold  is  electrical  engineer  and  C.  A.  Kohn  superintendent  of  power  sta- 
tions, both  of   Salt  Lake  City. 

MARSHFIELD,  VT— The  Consol.  Llg.  Co.,  of  Montpelier,  in  connec- 
tion with  the  Charles  Tenney  Co.,  of  Boston,  Mass.,  has  purchased  the 
property  of  the  Molly  Falls  Lt.  &  Pwr.  Co.,  of  Marshfield,  which  has  a 
development  at  Molly  Falls  and  furnishes  electricity  in  Marshfield,  Plain- 
field,  Upper  and  Lower  Cabot.  The  company  has  also  purchased  certain 
rights  owned  by  Fred  G.  Lamberton,  at  Lamberton  Mills,  and  by  George 
May,  around  Peacham  Pond,  and  others.  An  extensive  hydroelectric 
development  at  Molly  Falls  is  planned  by  the  Consol.  Ltg.  Co.  The 
plans  contemplate  the  construction  of  a  new  power  house  on  the  site  of 
the  present  power  station  of  the  Molly  Falls  company  and  building  a  new 
penstock  7700  ft.  long  to  the  Lamberton  mill,  where  the  dam  will  be  re- 
built and  the  storage  capacity  increased.  Work  may  not  be  started  on  the 
project  until  next  year.  H.  Larrabee,  of  Montpelier,  is  manager  of  the 
Consol.    Ltg.    Co. 

ELIZABETH  CITY,  VA.— Application  will  be  made  to  the  State 
Legislature  asking  for  an  amendment  to  the  charter  of  the  city  of  Eliza- 
beth City  providing  for  a  bond  issue  not  to  exceed  $250,000  for  the 
purchase    of   an    electric-light    plant    and    water-works    system. 

SEATTLE,  WASH.— The  City  Council  has  rejected  the  proposition  to 
submit  for  approval  at  the  March  election  a  $2,000,000  bond  issue  to 
provide  funds  to  build  a  municipal  telephone  system. 

BENWOOD,  W.  VA.— The  Wheeling  Electrical  Co.,  of  Wheeling,  haa 
applied  to  the  City  Council  for  a  franchise  to  supply  electricity  for  lamps 
and  motors  in  Benwood.  John  B.  Garden,  of  Wheeling,  is  general  man- 
ager of  the  company. 

MOOREFIELD,  W.  VA.— At  a  special  election  held  Feb.  1  the  propo- 
sition to  issue  bonds  for  the  installation  of  a  municipal  electric-light  plant 
was  carried. 

BARABOO,  WIS. — Steps  have  been  taken  by  the  Baraboo  Commercial 
Club  toward  the  installation  of  a  new  street-lighting  system.  The  Baraboo 
Gas  &  El.  Co.  will  soon  begin  work  on  rebuilding  the  street-lighting 
system. 

NEW  RICHMOND,  WIS. — As  soon  as  the  weather  permits  the  New 
Richmond  Pwr.  Co.  will  begin  work  on  the  construction  of  a  new 
hydroelectric  power  plant,  to  be  located  on  the  John  McClure  farm,  on 
Apple  River,  about  a  mile  below  its  Huntington  plant.  The  initial  instal- 
lation will  provide  for  300  hp.  A  transmission  line  will  be  erected  from 
the  Huntington  plant  to  furnish  electricity  for  use  in  connection  with  the 
constiuction  of  the  new  dam,  which  will  be  about  500  ft.   long. 

FRASER  MILLS,  B.  C,  CAN.— The  Canadian  Western  Lumber  Co., 
of  New  Westminster,  will  install  a  large  power  plant  at  Fraser  Mills 
to  supply  electricity  for  its  works.  The  equipment  will  include  a  General 
Electric   low-pressure   turbine  and   alternating-current   generator. 

NELSON,  B.  C,  CAN.— The  British  Columbia  Tel.  Co.  contemplates 
the  erection  of  a  telephone  line  to  Kaslo  from  the  terminus  of  its  pres- 
ent line  along  the  western  arm,  to  equip  an  exchange  at  Kaslo  and  to 
provide  service  for  the  intermediate  districts,  provided  sufficient  sub- 
scribers  can   be   secured   to   warrant  the   undertaking. 

NEW  WESTMINSTER,  B.  C,  CAN.— The  city  authorities  of  New 
Westminster  have  entered  into  a  contract  with  the  British  Columbia 
El.  Ry.  Co.  for  furnishing  electricity  to  operate  the  municipal  electric- 
light  system,  covering  a  period  of  11  years  from  Jan.  1,  1913.  The 
company  is  to  deliver  the  energy  at  its  local  substation  at  2300  volts 
for  1.25  cents  per  kw-hr.  The  company  is  also  to  furnish  switchboards, 
regulators,  transformers,  etc.,  and  also  bear  the  operating  expenses  of 
the  substation.     The  city  agrees  to  take  a  minimum  of  2,500,000  kw-hr. 

S\\  W  RIVER,  MAN.,  CAN.— The  citizens  of  Swan  River  are  consid- 
ering the  question  of  developing  the  water-power  of  Swan  River  near 
the  town  of  Swan  River,  where  it  is  estimated  that  about  1000  hp  could 
be  developed,  at  a  cost  of  about  $49,000.      The  citizens  have  submitted  a 
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proposition  to  Hon.  C.  II.  Campbell,  a  Cabinet  minister,  asking  that  the 
government  guarantee  bonds  to  the  amount  of  $49,000  to  finance  the 
project. 

MONCTON,  N.  B.,  CAN.— The  Intercolonial  Ry.  Co.  is  planning  to 
install  a  telephone  system  for  dispatching  trains.  The  first  section  is  to 
be  installed  between  St.  John  and  Moncton. 

SYDNEY,  N.  S.,  CAN.— The  Cape  Breton  El.  Co.,  Ltd..  will  con- 
struct  during  the  coming  summer  a  substation  for  distributing  energy  for 
street-railway  use  at  a  point  on  its  Glace  Bay  division  known  as  Re- 
serve Junction.  This  substation  will  be  equipped  with  two  250-kw  step- 
down  transformers  furnishing  energy  at  2200-volt,  two-phase,  60-cyclc  to 
a  300-kw  motor  generator  set.  A  10-mile  22,000-volt,  three-phase  trans- 
mission line  will  be  erected  from  the  Sydney  power  station  to  the  above 
substation.  To  supply  this  line  an  additional  bank,  consisting  of  two  250- 
kw,  2200-volt  two-phase  to  22,000-volt  three-phase  transformers  will  be 
installed.  The  last-named  transformers  will  operate  in  parallel  with  a 
bank  now  supplying  22,000-volt  current  for  the  present  transmission  line 
to  Sydney.  Included  in  the  above  work  will  be  the  necessary  switching 
equipment  in  both  the  Sydney  power  station  and  the  Reserve  substation. 
E.  L.  Milliken  is  manager. 

COBALT,  ONT.,  CAN.— The  Northern  Ontario  Lt.  &  Pwr.  Co.,  Ltd., 
has  formally  taken  over  the  entire  property  of  the  British  Canadian 
Pwr.   Co.,   Ltd.,  of  Cobalt. 

FORT  FRANCES,  ONT.,  CAN.— The  date  for  receiving  tenders  for  the 
construction  of  the  Fort  Frances  municipal  telephone  system  has  been 
extended  from   Feb.   1   to  March   1.     J.  W.   Walker  is  clerk. 

ORANGEVILLE,  ONT.,  CAN.— The  Pine  River  Lt.  &  Pwr.  Co.  is 
erecting  a  hydroelectric  power  plant  on  Pine  River  to  develop  900  hp. 
The  company  owns  and  operates  electric  plants  in  Orangeville  and  Shel- 
burne  and  expects  to  extend  its  service  to  Dundalk  when  the  new  plant 
is  completed.  Energy  will  be  furnished  for  power  purposes  when  the 
dam  is  completed.  The  equipment  will  consist  of  two  Lombard  water- 
wheels  operating  under  a  head  of  138  ft..  Canadian  Westinghouse  gen- 
erators, switchboards,  transformers,  etc.  Substations  will  be  erected  in 
Orangeville,  Shelburne  and  probably  Dundalk.  Thomas  R.  Huxtable  is 
engineer  in  charge.      F.   H.   Kilbourne,  of  Owen  Sound,  is  treasurer. 

TORONTO,  ONT.,  CAN.— Plans  are  being  considered  to  extend  the 
transmission  lines  of  the  Ontario  Hydro-Electric  Power  Commission  to 
Strathroy,  Glencoe,  Mount  Brydges,  Longwood  and  Melbourne  to  supply 
electricity  in  those  places. 

AMQUI,  QUE.,  CAN.— Plans  are  being  prepared  for  the  installation 
of  a  municipal  electric-light  plant  in  Amqui.  The  proposed  plant  will  be 
operated  by  water-power  and  about  500  hp  developed  at  a  cost  of  about 
$70,000.     J.    A.    Brilliant,  of   Amqui,  is  engineer  in  charge. 

GRAND-MERE,  QUE.,  CAN.— Announcement  is  made  that  the  II.  E. 
Talbot  Co.,  of  Sault  Ste.  Marie,  Ont.,  has  been  awarded  the  contract  for 
the  construction  of  a  1500-ft.  dam  and  complete  hydroelectric  power  plant 
at  Grand-Mere.  The  contract  involves  an  expenditure  of  $1.500  000. 
Interests  financing  the  project  are  closely  allied  with  the  Laurentide 
Paper  Co. 


New  Industrial  Companies 

THE  ACME  ELECTRIC  AUTO  WORKS,  of  Los  Angeles,  Cal.,  lias 
been  incorporated  with  a  capital  stock  of  $10,000  by  F.  W.  Jackman, 
E.  E.  Mason  and  F.   C.  Morgan. 

THE  ALPHA  DISPLAY  COMPANY,  of  New  York,  N.  Y.,  lias  been 
incorporated  with  a  capital  stock  of  $25,000  by  William  Knebel,  William 
G.  Moir  and  George  W.  Schurer,  255  West  lOSth  Street.  New  York,  N.  Y. 
The  company  proposes  to   do  an   electrical   advertising   business. 

THE  GEORGE  C.  CARNWRIGHT  COMPANY,  of  Grand  Kapids, 
Mich.,  has  been  incorporated  with  a  capital  stock  of  $8,000  to  manu- 
facture gas  and  electric-light  fixtures.  The  officers  are:  George  C.  Carn- 
wright,  president;  E.  V.  Carnwright,  vice-president,  and  O.  T.  Rumscy. 
secretary    and    treasurer. 

THE  CHESAPEAKE  ENGINEERING  &  EQUIPMENT  CORPORA- 
TION, of  Baltimore.  Md„  has  been  chartered  with  a  capital  stock  of 
$25,000.  The  company  proposes  to  promote  central  electric  companies 
and  to  act  as  engineer  and  deal  in  electrical  machinery  and  supplies. 
N.  B.  Hodskin  is  president  and  treasurer;  E.  D.  Ford,  of  Chicago,  111., 
vice-president,  and  L.  W.   Lake,  secretary. 

THE  CHICAGO  INTERLOCKING  RAILWAY  &  JOINT  TRUSS 
COMPANY,  of  Chicago,  111.,  has  been  incorporated  with  a  capital  stock 
of  $150,000  to  manufacture  railway  supplies.  The  incorporators  are; 
W.  C.   McDowell,  O.   Treulich  and  A.   Umenhofer,  of  Chicago,  111. 

THE  EAGLE  GAS  &  ELECTRIC  FIXTURE  COMPANY,  INC.,  of 
New  York,  N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $10,000 
by  Emanuel  Chanin,  William  Chepakoff  and  Adolph  Warshow,  1538 
Minford  Place,  New  York,  N.  Y. 

THE  ELECTRIC  BILLBOARD  COMPANY,  of  Charleston,  W.  Va„ 
has  been  incorporated  with  a  capital  stock  of  $10,000  to  manufacture  elec- 
trical machinery,  etc.  The  incorporators  are:  F.  W.  Hughes,  B.  Silman, 
C.   E.  Carney  and  others. 

THE  ELECTRIC  SCREEN  COMPANY,  of  San  Jose.  Cal..  has  been 
incorporated  with  a  capital  stock  of  $20,000  by  C  II.  Waterman,  S  11. 
Shelly.  G.    I).    Pratt,   II.    R.    Fry   and   A.   W.   Johnson. 


THE    HI      I  JHOP,    of   Newark,    N.   J.,    has   filed   articles   of   in- 

corporation with  a  capital  stock  of  $10,000  to  do  a  commercial  business. 
The  incorporators  are:  Rov  M.  Thomas,  William  B.  Goodspeed  and 
James    McEwan. 

THE  ELECTRO  SI  \.\Y,  of  Los  Angeles,  Cal.,  has  been 

incorporated  with  a  capital  stock  of  $10,000  by  R.    I 
and  F.  C.   Toney. 

THE  FALKENBACH  MANUFAI  H  R]  G  COMPANY,  of  the  bor- 
ough  of  tin-  Bronx,  New  York,  N.  Y.,  has  been  incorporated  with  a 
capital  stock  of  $30,000  to  manufacture  gas  and  electric-lighting  fixtures. 
The  incorporators  are:    E.    Falkenbach,   A.   B.   Traber  and  A.   Traber,   of 

New  York,   N.    Y. 

THE   IRON    PRODI       I       1  P  Unce,   R.    I.,   has  been 

incorporated   with    a    capital   stock   of   $100,000   by  Charles   M.    Nichols,   of 

I  Elm       .ordman  and  Samuel  C.  Cook,  of  Providence,  R.  I. 

The  company  proposes  to  manufacture  and  deal  in  and  install  transmission 
machinery    and    other    devices,    including   power    machinery. 


New  Incorporations 

DOVER,  DEL.— The  Kotelai  Falls  Pwr.  Co.  has  been  incorporated 
with  a  capital  stock  of  $11,000,000  by  Herbert  E.  Latter,  W.  J.  Maloncy 
and  Norman  T.  Coffman,  of  Wilmington.  The  company  proposes  to  gen- 
erate and  distribute  electricity. 

LEWISTOWN,    ILL.— T El.    Co.    has    been    incorporated 

with  a  capital  stock  of  $5,000  to  generate  and  distribute  electricity  and 
to  manufacture  and  deal  in  electrical  appliances.  The  incorporators  are: 
II.  C.  Hall,  William  L.  Hall  and  C.   V.   Smith. 

PARIS,  K\r.— The  United  States  Utilities  Co.  has  been  incorporated 
with  a  capital  stock  of  $10,000,000  for  the  purpose  of  taking  over  tile 
electric-light  plants  at  Paris  and  Danville,  Ky.,  and  gas  plant  at  Paris. 
The  main  office  of  the  company  is  in   St.   Louis,   Mo. 

ROCHESTER,  MINN.— The  Zumbro  Pwr.  Co.  has  been  incorporated 
with  a  capital  stock  of  $500,000  by  Henry  O.  Christensen  and  John  M. 
Norton,  both  of  Rochester,  and  Louis  P.  Wolff,  of  St.  Paul.  The  com- 
pany proposes  to  develop  the  water-power  of  Zumbro  Falls  and  furnish 
electricity  in   Rochester  and  other   towns  and  cities  in   Minnesota. 

TULSA,  OKLA.— The  Tulsa  City  Lt.,  lit  &  Pwr.  Co.  has  been  in- 
corporated with  a  capital  stock  of  $3,000  by  A.  A.  Small,  A.  B.  Havi- 
and  G.   B.   Small. 

PHILADELPHIA,  PA.— The  Springfield  El.  Co.  has  been  granted  a 
charter  with  a  capital  stock  of  $5,000.  W.  T.  Robinson,  22  South  Third 
Street,    Philadelphia,   is   interested   in   the   company. 

WALTERBORO,  S.  C— The  Walterboro  Ice  &  Lt.  Co.  has  been  char 
t.r.d  with  a  capital  stock  of  $12,000  to  establish  an  ice  plant  with  10  to 
20  tons  capacity;  also  to  install  an  electric  light  and  power  plant  within 
two  years.  Tne  machinery  has  been  purchased.  G.  C.  Brown  will  he 
secretary  and  treasurer  and  John  D.  Glover  manager. 

BREMONI).  TEX— The  Bremond  El.  Lt.  Co.  has  been  incorporated 
with  a  capital  stock  of  $10,000  by  S.  M.  IVu-rs.  I.  K.  Cayce  and  C.  W. 
Brown. 

FREDERICKSBURG,  TEX.— The  Fredericksburg  F.l.  Co.  has  been 
granted  a  charter  with  a  capital  stock  of  $10,000.  The  incorporators 
are:  Max  H.   Beckman,   1.   L.   Nuetwig  and  F"erdinand  Beckman. 

MARCUS,  WASH— The  Marcus  -V  Kettle  Valley  Tel.  Co.  has  been 
incorporated  with  a  capital  stock  of  $15,000. 

VANCOU\  ER,  B  C,  I  \N\— The  Bridge  River  Pwr.  Co.,  Ltd.,  has 
been  incorporated  with  a  capital  stock  of  $2,000,000  to  do  a  general 
lighting  and  power  business. 


Trade  Publications 

ELECTRIC  SIGNS.— The  Federal  Sign  System  (Electric).  Chicago. 
111.,  in  its  Bulletin  No.  172  makes  brief  reference  to  its  new  prismatic 
electric  signs. 

ELECTRICAL     SPECIALTIES.— The     McGill     Manufacturing     Com- 
pany, Valparaiso,  Ind.,  has  issued  its  1913  catalog,  in  which  its  complete 
line   of   lamp   guards,    portables   and   other   electrical   specialties   a: 
trated    and    described      The    "Loxon"    lamp    guard    is    conspicuo 
ferred  to. 

BALL-BEARING    HANGERS.— A    small    eight-page    folder    has    been 
issued    by    the    Hess-Bright    Manufacturing    Company,    Philadelphi 
giving  a   brief   description    and   specifications   of  its   ball-bearing    ha 
Power   savings  and   lubricant   savings   by  the  use  of  ball-bearing  bangers 
are  briefly  referred  to. 

MOTORS.— "Fractional-Horse-Power  Motors  and  Their  Appli 
is  the  subject  of  Bulletin  No.  11-16  published  by  the  Fort  Wayne  Electric 
Works  of  the  General  Electric  Company.  The  applications  of  small  elec- 
tric motors  have  so  greatly  increased  in  industrial  and  domestic  lines 
that  their  uses  are  almost  unlimited.  In  the  present  bulletin  are  shown 
a    number    of    Fori    Wayne    motors   in    actual   service. 
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ELEVATORS.— The  Gurney  Elevator  Company,  62  West  forty-fifth 
Street,  New  York,  has  issued  Bulletin  No.  4,  which  relates  to  its  trac- 
tion elevators,  designed  for  high-speed  elevator  service.  A  comprehen- 
sive, illustrated  description  of  this  type  of  elevator  is  given.  Bulletin 
No.   5   is  the   engineering   supplement   to   Bulletin   No.   4. 

CONVEYING  MACHINERY.— The  C.  W.  Hunt  Company,  West 
New  Brighton,  N.  Y.,  is  distributing  Catalog  No.  12-9,  referring  to  its 
noiseless  bucket  conveyor.  Within  its  sixty-four  pages  are  described  a 
number  of  prominent  and  interesting  installations  in  which  this  type  of 
apparatus  is  used   for  handling  coal,  ashes  and  other  material. 

BOILER-ROOM  ACCESSORIES.— G.  L.  Simonds  &  Company,  64 
East  Van  Buren  Street,  Chicago,  111.,  in  a  sixteen-page  catalog,  size 
4  in.  by  9  in.,  describe  and  illustrate  their  testing  apparatus  for  boilers, 
which  includes  gas  analysis  instruments,  differential  draft  gages,  soot 
cleaners  for  water-tube  boilers,  boiler-tube  cleaners,  check  and  pump 
valves,  smoke  indicators  and  a  tube  extractor.  A  list  of  some  water-tube 
and  return-tubular  installations  made  by  this  company  includes  a 
number  in  electric-light  and  street-railway  stations. 


Business  Notes 


THE  WILLIS  ELECTRIC  METER  COMPANY,  of  Chicago,  111.,  has 
opened  a  downtown  office  at  19  South  La  Salle  Street.  Mr.  W.  W. 
Schwebs    is   manager. 

THE  ELECTRICAL  MACHINERY  SALES  COMPANY  of  Chicago  is 
now  located  in  its  new  quarters,  1536  Monadnock  Building.  This  com- 
pany represents  in  Chicago  the  Peerless  Electric  Company  of  Warren, 
Ohio,  manufacturer  of  dynamos  and  motors.  It  also  handles  controllers, 
rheostats  and  fans. 

MR.  R.  S.  MUELLER,  423  High  Avenue,  S.E.,  Cleveland.  Ohio,  has 
recently  secured  the  agency  for  the  Anchor  Webbing  Company,  Woon- 
socket,  R.  I.,  manufacturer  of  linen  tapes  and  sleevings  and  will  repre- 
sent that  company  in  the  State  of  Ohio  and  in  the  eastern  parts  of 
Indiana  and   Michigan. 

THE  DIAMOND  RUBBER  COMPANY  OF  NEW  YORK,  a  subsid- 
iary company  of  the  B.  F.  Goodrich  Company,  Akron,  Ohio,  has  ap 
pointed  Mr.  W.  E.  Hardy,  formerly  manager  of  the  Diamond   mechanical 


branch  at  New  York  City,  sales   manager  of  the   mechanical   rubber-goods 
department,   succeeding  Mr.   I.   R.   Bailey. 

TERRY  STEAM  TURBINE  COMPANY.— Mr.  Norman  L.  Snow 
has  been  appointed  genera]  sales  manager  of  the  Terry  Steam  Turbine 
Company,  with  headquarters  at  the  home  office  in  Hartford,  Conn.  The 
New  York  district  office,  at  90  West  Street,  New  York  City,  will  con- 
tinue under  the  management  of  Mr.   Frederick  D.   Herbert. 

W.  N.  MATTHEWS  &  BROTHER,  St.  Louis,  Mo.,  announce  the  re- 
association  with  their  organization  of  Mr.  John  L.  Fay,  who  has  been 
connected  with  The  Milwaukee  Railway  &  Light  Company  for  almost  a 
year  past.  Mr.  Fay,  as  sales  manager  of  the  Matthews  company,  will 
have  his  headquarters  at  St.  Louis.  He  is  an  expert  on  overhead  distribu- 
tion and  is  thoroughly  familiar  with  the  devices  and  apparatus  used  in 
such  work.  Mr.  Louis  E.  Sperry,  who  represented  the  firm  in  San 
Francisco,  will  now  have  the  entire  State  of  California  as  his  territory, 
owing  to  the  resignation  of  Mr.  Benjamin  C.  Chase,  whose  headquarters 
were  formerly  at  Los  Angeles. 

THE  CARSTARPHEN  ELECTRIC  COMPANY,  of  Denver,  Col.,  re- 
cently suffered  a  serious  loss  through  the  caving  in  of  its  building  at 
Colfax  Street  and  Broadway,  caused  by  partial  dismantling  of  the 
structure  to  prepare  the  civic  center  site.  The  Carstarphen  company 
was  to  have  moved  to  its  new  building  at  1330  Broadway  within  the 
week.  Suits  will  probably  be  instituted  against  the  city  and  the  wreck- 
ing company  responsible  for  the  heavy  damage  which  was  sustained  by 
the  manufacturing  plant  and  miscellaneous  stock.  fortunately  the 
settling  of  floors  and  walls  was  noted  soqn  enough  to  enable  all  occu- 
pants of  the  building  to  escape. 

THE  TERRY  STEAM  TURBINE  COMPANY  in  recent  extensions  of 
its  organization  has  appointed  Messrs.  Robinson,  Cary  &  Sands,  of  St. 
Paul,  Northwestern  agents,  covering  the  territory  of  Minnesota  and 
North  and  South  Dakota.  In  addition  to  the  agencies  already  established 
at  Toronto  and  Montreal,  the  territory  included  in  Manitoba,  Alberta 
and  Saskatchewan,  Canada,  will  be  represented  by  the  Refrigerating  & 
Engineering  Company,  Ltd.,  of  Somerset  Block,  Winnipeg.  After  the 
middle  of  the  month  the  general  sales  office  of  the  Terry  company  will 
be  removed  to  the  works  at  Hartford,  Conn.,  and  will  he  under  the  direc- 
tion of  Mr.  Norman  L.  Snow.  Mr.  Frederick  D.  Herbert  will  con- 
tinue  in   charge   of  the  New  York  office. 


Weekly  Record  of  Electrical  Patents 


UNITED  STATES  PATENTS   ISSUED  FEB.   4,   1913. 
[Prepared  by  Robert   Starr  Allyn,    16   Exchange  Place,  New  York.] 
1,051,894.     SPECIAL!  ALL  TELEPHONE  SYSTEM;  A.  E.  Keith,  Hins- 
dale,  111.     App.   filed   May  2,    1911.      Semi-automatic   with   rotary   call- 
ing devices. 
1,051,929.       MECHANISM    FOR    OPERATING    DISTANT    CIRCUIT- 
BREAKERS;   C.   S.   Van  Nuis  and  J.   W.   Achard,   Philadelphia,   Pa. 
App.    filed    Feb.    18,    1907.      Motor-driven    mechanism    for    storage-bat- 
tery system. 

1.051.940.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION ;  J.  L.  Wood- 
bridge,  Philadelphia,  Pa.  App.  filed  April  19,  1904.  Regulation  by  a 
"floating"  battery. 

1.051.941.  MEANS  FOR  RECTIFYING  ALTERNATING  CURRENTS; 
J.  L.  Woodbridge,  Philadelphia,  Pa.  App.  filed  Nov.  29,  1909.  Vari- 
able-pressure  resistance   device   synchronized. 

1.051.942.  OUTLET  BOX;  A.  I.  Appleton,  Chicago,  111.  App.  filed  Aug. 
21,   1909.     Connections  between  sectional   units. 

1,051,944.     WOOL-WASHING     AND     DEGREASING     MACHINE;     J. 
Baudot,  Tourcoing,   France.      App.  filed    Feb.   6,    1911.     The   liquid  is 
electrolyzed  outside  of  the  washing  tank. 
1,051,946.      FIRE-ALARM    BOX;    C.    F.    Burroughs,    East    Orange,    N.    J. 
App.    filed  April    12,    1912.      Protected   self-winding   mechanism. 

1,051.949.  ELECTRICAL  SYSTEM  OF  DISTRIBUTION;  L.  H.  Flan- 
ders, Jenkintown,  Pa.  App.  filed  Feb.  23,  1911.  Storage-battery 
generator  regulation. 

1,051,967.  ELECTRIC  HEATER;  A.  W.  Person,  Harvard,  Neb.  App. 
filed  March   11,  1912.     Heater  elements  are  arranged  in' grooves. 

1.051,979.  AUTOMATIC  CONTROL  VALVE  FOR  WATER  HEAT- 
ERS; J.  M.  Appleton,  Lodi,  Cal.  App.  filed  April  16,  1912.  Electric 
switch   operated   by  the   flow   of   water. 

1.051,984.  PROCESS  FOR  EXTRACTING  IODINE,  CHLORINE,  PO- 
TASSIUM  HYDROXIDE  AND  OTHER  USEFUL  PRODUCTS 
FROM  THE  ASH  OF  SEAWEEDS  OR  OTHER  MARINE  FORMS 
OF  ALG/E;  F.  K.  Cameron,  Washington,  D.  C.  App.  filed  Dec.  26, 
1911.      Electrolysis;  dedicated  to  the  public. 

1051.989.  HARMONIC  PARTY-LINE  TELEPHONE  RINGER;  C.  J. 
Erickson,  Chicago,   111.     App.   filed  Aug.    11,   1906.      Striker  support. 

1.051,991.  AUTOMATIC  CUT-OFF  FOR  ELECTRIC  WATER  HEAT- 
ERS; C.  C,  R.  C.  and  J.  W.  Fine,  Nanticoke,  Pa.  App.  filed  March 
5,    1912.     Thermostatic   device  carried  by   the   cover. 

1,052,001.  SELF-ACTING  RESISTANCE  FOR  ELECTRIC  MOTORS; 
M.  Kallmann  (deceased),  Berlin,  Germany.  App.  filed  Nov.  16,  1906. 
Plurality   of   independent   parallel-connected  sections. 

1  052,030.  ELECTRIC  WELDING  SYSTEM;  J.  Beckmann,  Alameda, 
Cal.     App.  filed  June  8,  1911.     Automatic  shut-off. 

1052,044.  ELECTRICAL  APPLIANCE;  T.  Deaderick,  Nashville,  Tenn. 
App.  filed  Feb.-27,   1912.     Locking  a  lamp  bulb  in  its  socket. 

1.052.056.  OPERATION  OF  TRANSLATING  DEVICES  WITH  MUL- 
TIPLE ELECTRODES;  P.  C.  Hewitt,  New  York,  N.  Y.  App.  filed 
May  23,   1903.     Balancing  the  emfs  in  two  paths. 

1.052.057.  VAPOR  ELECTRIC  DEVICE;  P.  C.  Hewitt,  New  _  York. 
N.   Y.      App.   filed   July  24,   1905.      Starting  by   tilting  the  container. 


1,052,065.  METHOD  OF  REGENERATING  ELECTRIC  GLOW 
LAMPS;    E.    A.    Kruger,    Seehausen,    Germany.      App.    filed   Aug.    30, 

1911.  Inserting  a  new  filament  and  heating. 

1,052,089.     IGNITER;    L.   V.   Raulet,   Detroit,   Mich.     App.  filed  June   3, 

1912.  Spark  ignition  of  gas  stoves. 

1,052.097.      ELECTRICALLY   HEATED   COMB;     E.    Schwartz.   Chicago, 

111.     App.  filed  Aug.   15,  1912.     Proportioned  to  prevent  over-heating. 

1,052,119.      UNIVERSAL    ELECTRIC    INDUCTION    HEATING    AND 

COOKING   ELEMENT;   J.    L.    Anderson,    Ogden,   Utah.      App.    filed 

Oct.   30,   1911.     Transformer  for  a  griddle  or  sadiron. 

1052.162  SANITARY  TELEPHONE  MOUTHPIECE;  J.  McCausland, 
Providence,    R.   I.      App.    filed   May   8,    1912.      Detachable   paper   cone. 

1,052,184.  ELECTRIC  ALARM  AND  SIGNAL  FOR  AIR  BRAKES; 
I.  B.  Snapp,  Clifton  Forge,  Va.  App.  filed  Dec.  4,  1911.  The  con- 
dition of  the  brakes  is  indicated  in  the  cab. 

1  052,202.  REFILLABLE  FUSE  CARTRIDGE;  G.  W.  Appier,  Lyons, 
N.   Y.     App.   filed  Oct.   5,   1912.     Removable  end  caps. 

1,052,219.  AUTOMATIC  TELEGRAPHY;  P.  B.  Delany,  South  Orange, 
N.  J.     App.  filed  Dec.  29,  1908.     Chemical  recorder. 

1,052,232.  GAS-LIGHTING  VALVE:  C.  W.  Francis,  Omaha,  Neb.  App. 
filed  April    11,   1912.      Spark  ignition   for  motor-vehicle  lights. 

1,052.256.  ELECTROLYSIS  OF  METAL  SALT  SOLUTIONS;  N.  V. 
Hybinette,  Christiansand,  Norway.  App.  filed  Jan.  5,  1912.  Fibrous 
filtering  material  supported  by  lead. 

1,052,263.  ELECTRICALLY  PROPELLED  MOTOR  CARS;  F.  G 
Liljenroth,  Vesteras,  Sweden.  App.  filed  April  8,  1912.  Special 
winding  of  electric  motor  in  a  gas-engine  motor-generator  system. 

1,052,268.  CURRENT-COLLECTING  MEANS  FOR  SIGNAL  APPA- 
RATUS OR  THE  LIKE;  E.  L.  Nicholson,  Lakewood,  Ohio.  App. 
filed  June    10,    1909.     Third-rail  shoe  support. 

1,052,285.  SIGNAL  FOR  ELEVATORS;  M.  C.  Schwab,  Chicago,  111. 
App.   filed  Dec.  8,  1910.     Touch  signal  in  the  controller  handle. 

1  052.330.  PRIMARY  BATTERY;  G.  S.  Engle.  Providence,  R.  I.  App. 
filed   Dec.   4,   1908.      Carbon,  zinc  and   alkaline   electrolyte. 

1,052,354.  ELECTRIC  BELL;  A.  Lungen,  New  York,  N.  Y.  App.  filed 
Dec.   4,    1909.      Sheet-metal   frame:   inclosed  type. 

1,052,389.  ANNUNCIATOR  AND  SIGNAL  SYSTEM;  W.  Trihble 
Alton,  111.  App.  filed  Dec.  23,  1909.  For  setting  a  series  of  call 
numbers. 

1,052.409.  SWITCH-OPERATING  MECHANISM;  H  W.  Cheney,  Mil- 
waukee,  Wis.  App.  filed  April  3,  1909.  Separable  connection  for  a 
circuit-breaker. 

1,052,425.  ARC  LAMP;  W.  R.  Ridings.  Manchester,  England  App. 
tiled  Oct.   5,  1912.     Magazine  type  with  inclined  carbons;   feed  device. 

1,052,427.  OPERATING  CONTACT  FOR  AUTOMATIC  PIANO- 
PLAYERS;  E.  B.  Sherman,  Chicago,  111.  App.  filed  Jan.  10,  191U. 
"Tri-point"    for   coin-controlled   instrument. 

1,052.443.  TELEPHONE-RECEIVER  HOLDER;  A.  Orzechowski,  Stam- 
ford. Conn.  App.  filed  Jan.  24,  1912.  For  holding  the  receiver  when 
-ill    the   hook. 
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Conspiracy 
of  a  Trust 


This  week  we  report  the  result  of  the 
trial  of  the  defendants  in  the  well- 
known  "bathtub"  case  on  the  con- 
spiracy charge  under  the  criminal  section  of  the  Sherman 
act,  resulting  in  fines  which  totaled  $51,007.  This  outcome 
of  the  case,  although  not  final  in  the  event  that  the  de- 
fendants take  an  appeal,  will  undoubtedly  be  effective  in 
restraining  attempts  at  circumvention  of  the  anti-trust  laws 
under  the  protection  of  an  interpretation  of  the  patent 
statutes  at  best  doubtful  and  now  dangerous.  To  the  legal 
mind  the  case  was  settled  by  the  action  of  the  Supreme 
Court,  but  popular  respect  for  the  decision  is  vastly  in- 
creased by  a  subsequent  verdict  of  guilt  from  a  jury  which 
tried  the  defendants  on  the  criminal  charges.  The  outcome 
of  this  case,  coupled  with  the  agreed  decree  entered  at 
Detroit  on  Feb.  7  dissolving  the  so-called  boot  and  shoe 
last  trust,  tends  to  establish  the  principle  that  patents,  while 
permitting  numerous  restrictions  on  patented  articles  them- 
selves, cannot  be  extended  to  confer  upon  unpatented  ar- 
ticles privileges  which  would  normally  or  otherwise  be 
unlawful.  And  yet,  because  no  two  cases  are  ever  exactly 
alike,  there  must  always  be  certain  elements  of  doubt  in 
almost  every  new  case  arising,  which  probably  invite  litiga- 
tion that  would  not  be  thought  of  under  statutes  which  ade- 
quately covered  the  situation. 


Display  and 
Real  Service 


The  central-station  company  which  is 
endeavoring  to  hold  the  regard  and 
good  will  of  its  customers  and  its  public 
can  make  no  more  serious  tactical  mistake  than  that  of  in- 
stalling a  business  office  or  building  equipped  to  a  degree 
of  impressiveness  or  luxury  that  arouses  local  suspicion 
concerning  the  profitable  character  of  utility  service.  With 
praiseworthy  zeal  and  progressiveness  of  spirit,  a  number 
of  the  larger  companies  have  lately  erected  monumental  and 
beautiful  structures — genuine  ornaments  to  the  community — 
which  should  be  the  cause  for  the  greatest  civic  pride.  In 
the  same  spirit,  utilities  in  smaller  places  have  vied  with 
each  other  in  installing  mahogany  fittings,  marble  counters 
and  other  evidences  of  material  prosperity  that  would  do 
credit  to  a  city  bank.  These  fine  touches  arc  not,  of  course, 
really  extravagant  when  regarded  as  a  percentage  charge 
on  the  other  heavy  investments  of  the  utility  business.  Hut 
to  the  customer  who  thinks  he  is  being  overcharged  for  his 
few  kilowatt-hours  per  month,  or  to  the  disgruntled  patron 
with  a  "kick,"  the  effect  of  such  grandeur  can  be  only  to 
arouse  further  enmity  and  to  put  off  indefinitely  the  winning 
of  a  friend  of  whom  the  company  stands  in  bad  need.  To 
the  man  with  a  grievance  marble  columns  and  onyx  counters 
can  have  no  other  meaning  than  inflated  rates  and  unjust 
charges.   The  discontent  thus  bred  is  sure  to  be  disseminated 


in  the  community  and  to  hurt  the  corporation.  Public 
sentiment  is  an  asset  more  vitally  material  and  priceless 
than  any  marble  front.  Whereas  a  bank  gains  prestige  and 
confidence  from  impressive  quarters,  the  utility  which  is 
endeavoring  to  serve  the  public  at  a  reasonable  return  can 
expect  only  distrust  and  suspicion  to  result  if  it  makes  need- 
less display.  Seldom  does  popularity  prevail  where  archi- 
tecture and  interior  decoration  have  received  more  attention 
than  is  accorded  to  those  intangible  structures  "i  public 
opinion  on  which  final  success  really  rests.  Certain  modern 
managers  in  close  touch  with  the  spirit  of  the  times  have 
been  ready  to  admit  that  the  splendid  shells  which  house 
their  offices  are  after  all  liabilities  instead  of  assets  when  it 
comes  to  holding  or  recovering  public  sentiment.  The  cen- 
tral station  is  expected,  as  a  matter  of  self-respect,  of 
course,  to  occupy  dignified  and  attractive  quarters,  but  care 
must  be  taken,  lest  more  vital  interests  be  encroached  upon, 
that  the  standard  it  adopts  he  not  too  far  above  the  local 
scale  prevailing  among  similar  places  of  business  of  the  rank 
and  file  of  its  friends  and  customers  on  whom  it  depends. 


Co-operation  To  characterize  it  as  an  epochal  event 

of  Associations  is  merely   to  do  justice   to  the   meeting 

in  New  York  this  week  of  the  public 
policy  committees  of  the  National  Electric  Light  Associa- 
tion and  the  American  Electric  Railway  Association,  when 
subjects  of  mutual  interest  and  importance  to  the  two  great 
electrical  industries  were  taken  up  and  discussed  with  every 
manifestation  of  good  fellowship.  The  results  of  such  a 
conference  can  hardly  fail  to  be  significant  and  far-reach- 
ing, for  while  the  two  industries  have  had  very  litl 
clash  and  conflict  during  their  period  of  wonderful  parallel 
growth,  they  have  more  and  more  in  common  as  the 
go  by  in  their  dealings  with  the  questions  which  affect  their 
relations  with  the  employee,  the  public  and  the  investor,  and 
more  particularly  the  public  service  commissions,  without 
which   no   modern   commonwealth    1  elf  as   up  to 

date.     Our  report  of  the  meeting  shows  that  thi 
mittees  and   their  colleagues  whom   they   took   into  council 
with   them   on   Tuesday  night  represent   what    is   best  and 
most  progressive   in   thi     1    1 

It  seems  rather  remarkable,  now  that  the  two  associ 
have  got   together   on   questions  of   public   policy    for   the 
common  good,  that   they  did  not  do  this  some  time  a 
they  have  done  in  many  other  useful  lit:, 
while  there  has  been  nothing  definite,  such  as  the  plan 
operation  adopted  this  week,  the  very  fact  that  the  two  in- 
dustries are  often  interlaced  and  interlocked  in  one  company 
or  system  has  given  thi  1  personnel  which 

is  in  reality  often  interchange  ore  the  idea 

was  put  into  formal  expression  or  action  a  joint  policy  may 
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be  said  to  have  developed.  Such  evidences  as  this  of  soli- 
darity in  the  great  electrical  field  are  to  be  welcomed,  and 
we  can  only  express  the  hope  that  the  co-operative  com- 
mittee, which  undoubtedly  will  be  an  active  one,  will  devote 
its  attention  energetically  to  the  many  problems  which  lie 
within  the  relations  of  public  utilities  to  the  investor,  the 
employee  and  the  general  public.  Just  now  the  legislatures 
of  many  states  are  giving  consideration  to  public-utility 
measures,  and  at  this  psychological  moment  the  work  of 
the  National  Civic  Federation  can  be  made  doubly  effective 
if  backed  up  by  the  weight  of  the  combined  public  policy 
committees,  it  being  presumed,  of  course,  that  the  various 
interests  involved  agree  on  the  model  utility  bill.  There 
is  also  a  tendency  on  the  part  of  some  railway  companies 
possessing  surplus  energy  to  enter  the  lighting  field,  not- 
withstanding that  the  consensus  of  opinion  among  railway 
engineers  and  economists  is  that  the  generation  of  energy 
is  the  province  of  the  central-station  company  and  the  trans- 
portation of  passengers  and  freight  that  of  the  railway 
company.  Here  again  the  joint  committee  might  do  excel- 
lent work  in  conserving  investments  and  enabling  the  two 
parties  at  interest  to  share  in  the  joint  economies  resulting 
from  a  proper  appreciation  of  the  field  of  both.  We  be- 
lieve that  public  utilities  are  being  carried  on  with  higher 
ideals  and  loftier  principles  and  purposes  than  ever  before 
in  their  history,  inviting  to  their  management  the  great 
administrative  and  constructive  spirits  of  the  country;  but 
the  corporations  as  such  are  still  misunderstood  in  many 
ways  by  the  public,  for  lack  of  real  information  about  them. 
We  cannot  imagine  any  better  task  for  a  committee  bearing 
the  name  of  "public  policy"  than  to  do  its  best  to  bring 
about  an  era  of  good  feeling  between  a  public  which  de- 
serves the  very  best  service  it  can  get  and  the  utilities  trying 
to  give  the  very  best  service  that  is  possible. 


fied  in  this  particular  case  is  undoubtedly  strong,  but  the 
difficulty  in  relying  upon  such  precedents  as  have  already 
been  created  is  found  in  the  endless  combinations  of  cir- 
cumstances which  make  each  case  at  least  a  little  different 
from  any  other,  and  thus  cloud  the  outcome  with  doubt. 


Patent-Law  License  Restrictions 

The  agreed  decree  which  was  filed  by  Judge  Tuttle  at 
Detroit  in  the  shoe-last  case  may  be  regarded  as  an  echo  of 
the  recent  bathtub  case  decided  by  the  Supreme  Court. 
Here  apparently  was  a  going  trust  under  a  highly  perfected 
scheme  of  license  agreements  which  could  only  be  de- 
fended under  a  construction  of  the  patent  laws  which  the 
bathtub  decision  had  set  aside.  There  remained  apparently 
no  alternative,  in  a  case  of  this  kind  where  the  protection 
of  the  patent  was  not  in  question,  but  to  dissolve,  and  this 
was  done  under  an  agreed  decree,  instead  of  permitting  the 
case  to  take  its  course.  This  victory  for  the  standard  bear- 
ers of  patent  reform,  such  as  it  is,  does  not  add  much  to 
the  record.  Of  course  the  foes  of  reform  will  rush  to  the 
front  with  renewed  declarations  that  there  is  nothing  the 
matter — that  the  present  laws  are  entirely  adequate  to  cope 
with  such  abuses  as  they  reluctantly  concede  to  exist.  The 
answer  to  that,  however,  is  contained  in  the  fact  that  such 
relief  as  now  emerges  from  the  decisions  of  the  federal 
courts  from  time  to  time  in  the  anti-trust  cases  is  judge- 
made  law,  built  up  piecemeal  from  decision  to  decision,  and 
no  one  can  positively  tell  in  advance  what  the  outcome 
in  any  specific  case  will  be.  What  we  need  is  revision  of 
the  fundamental  law,  with  its  scope  and  intent  clearly 
worded.    Public  opinion  against  the  form  of  monopoly  typi- 


Compromises  in  Transformer  Design 

A  brief  paper  by  Messrs.  George  A.  Thornton  and  George 
Goldman  in  the  current  issue  gives  an  instructive  view  of 
the  methods  that  can  be  used  with  transformers  of  approx- 
imately standard  design  in  the  way  of  adapting  them  to 
operating  at  the  two  usual  frequencies  of  25  cycles  and  60 
cycles  per  second.  The  paper  details  the  results  of  some 
very  practical  experiments  on  the  efficiency  and  heating 
of  large  transformers  operated  at  both  frequencies,  both 
self-cooled  and  water-cooled.  Of'course,  the  general  effects 
of  changed  frequency  in  transformer  'design  are  well 
known,  and  the  question  involved  is  one  of  facts  rather 
than  theory  as  to  whether  with  suitable  re-connection  of 
the  coils  a  transformer  can  be  operated  with  reasonable 
success  at  either  frequency. 

The  experiments  recorded  show  that  within  limits  a  given 
structure  can  be  operated  at  both  25  cycles  and  60  cycles 
with  a  much  greater  degree  of  success  than  one  would  at 
first  think.  The  copper  loss  is  greater  at  the  low  fre- 
quency than  at  the  high,  while  the  iron  loss  is  less.  The 
permissible  output,  other  things  being  equal,  is,  of  course, 
greatly  changed  with  the  frequency  and  also  with  the 
method  of  cooling  adopted,  so  that  the  same  piece  of  appa- 
ratus might  be  a  500-kw  unit  when  self-cooled  at  25  cycles 
and  a  1 500-kw  unit  when  water-cooled  at  60  cycles.  In 
fact,  one  of  the  striking  things  demonstrated  by  the  ex- 
periments is  the  great  advantage  of  water  cooling  as 
regards  both  actually  getting  high  output  and  improving 
the  efficiency  curve.  The  data  on  the  whole  are  more  in- 
structive from  the  standpoint  of  methods  of  cooling  em- 
ployed than  with  respect  to  the  change  in  frequency. 
Whether  it  would  pay  manufacturers  to  go  deliberately  into 
the  interchangeable-frequency  line  of  work  is  another  mat- 
ter. Good  results  can  be  attained,  as  the  authors  plainly 
show,  yet  it  remains  a  somewhat  dubious  question  as  to 
whether  a  little  specialization  will  not  yield  enough  return 
in  the  way  of  lessened  heating  and  better  efficiency  to  pay 
for  itself  as  against  a  standard  construction  capable  of 
doing  fairly  well  at  both  frequencies.  As  a  rule,  experi- 
ments in  operating  inductive  apparatus  under  widely  vary- 
ing conditions  have  not  turned  out  particularly  well.  We 
recall  the  time  when  an  attempt  was  made  to  work  at  60 
cycles  transformers  designed  for  about  double  that  fre- 
quency, all  in  behalf  of  an  economical  standardization,  and 
we  also  recall  the  rapidity  with  which  such  transformers 
burned  out.  The  present,  of  course,  is  an  entirely  different 
situation,  and  there  is  no  reason  why  transformers,  even 
if  deliberately  designed  to  do  their  best  work  at  either  25 
or  60  cycles,  cannot  be  re-connected  so  as  to  do  well  at 
the  other  frequency;  but  the  difference  in  frequency  strikes 
one  offhand  as  being  a  little  too  large  to  cover  by  a  com- 
promise in  general  service.  The  subject,  however,  is  one 
worth  following  up  experimentally  and  we  hope  to  hear 
more  of  it  later. 
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The  Resistance  of  Carbon  Contacts 

Carbon  is  employed  in  two  electrical  devices  of  widely 
extended  use.  One  is  the  carbon-filament  incandescent  lamp 
and  the  other  the  carbon-microphone  telephone  transmitter. 
The  carbon  filament  led  to  the  solution  of  the  problem  of 
incandescent  lighting;  but  the  tungsten  filament  is  so  rap- 
idly displacing  its  earlier  prototype  that  we  may  expect,  in 
a  few  years'  time,  to  find  carbon-filament  lamps  only  in  his- 
torical museums.  The  resistance  of  a  carbon  filament  or 
prism  falls  with  temperature,  as  is  wefl  known,  instead  oi 
rising,  as  in  the  case  of  metals.  . 

In  the  carbon  microphone  we  find  the  application  of  an- 
other remarkable  property  of  carbon,  namely,  the  variabil- 
ity of  resistance  in  its  surface  contact  under  variations  of 
contact  pressure,  as  discovered  by  Hughes  and  Edison.  The 
full  sensitiveness  of  the  carbon  microphone  is,  designedly, 
never  displayed  in  the  telephone  transmitter,  partly  becaus.e 
the  highest  degrees  of  sensitiveness  are  associated  with  both 
electrical  and  mechanical  instability.  A  sensitively  adjusted 
carbon  microphone,  however,  can  occasionally  be  made  to 
reproduce  in  the  telephone  the  footfalls  of  a  common  house- 
fly over  a  soundboard  so  loudly  as  to  suggest  the  running  of 
a  dog,  and  the  tick  of  a  watch  can  be  made  to  sound  like 
the  throbbing  of  a  small  engine.  Specially  prepared  carbon 
and  delicately  adjusted  contacts  are,  however,  needed  for 
the  development  of  such  powerful  sound  magnifications,  as 
the  original  publications  on  the  behavior  of  the  carbon 
microphone  attest.  Edison  produced  what  he  called  a 
"micro-tasimeter,"  consisting  of  a  carbon  microphone  placed 
in  a  Wheatstone  bridge  and  delicately  pressed  upon  by  a 
strip  of  sensitive  fiber.  A  very  minute  change  in  the  length 
of  the  strip  would  thus  give  rise  to  a  marked  deflection  of 
the  bridge  galvanometer.  By  this  device  a  small  change  in 
the  temperature  or  moisture  of  the  air  could  easily  be  dis- 
covered, and  even  alcohol  in  the  breath  might  sometimes  be 
detected  most  shrewdly  at  a  little  distance. 

The  change  in  contact  resistance  under  change  of  contact 
pressure  received  ample  investigation  in  connection  with  the 
telephone  transmitter.  More  recently,  however,  certain 
changes  of  contact  resistance  with  time  have  been  investi- 
gated by  Mr.  A.  L.  Clark  and  published  in  the  Physical 
Rcviezv,  as  mentioned  in  this  week's  Digest.  It  seems  that 
when  a  small  voltage  is  applied  steadily  to  a  carbon-carbon 
contact,  under  light  but  uniform  contact  pressure,  the  re- 
sistance of  the  contact  tends  to  fall  in  a  regular  manner 
for  a  little  while.  This  diminution  in  contact  resistance  may 
possibly  be  explained  by  a  sort  of  coherer  welding  action  at 
the  contact,  under  the  stimulus  of  the  impressed  voltage. 
The  phenomenon  appears  to  repeat  itself  more  or  less 
definitely  in  new  samples  of  carbon  under  the  same  condi- 
tions. There  is,  however,  a  critical  value  of  the  impressed 
emf  in  each  case,  beyond  which  the  reverse  action  occurs. 
That  is,  above  the  critical  impressed  emf  the  apparent  re- 
sistance of  the  carbon-carbon  light  contact  tends  to  rise  for 
a  little  while  with  time  of  application.  This  effect  may 
also  be  explained,  perhaps,  by  an  oxidation  or  squeezing 
out  of  occluded  gas  into  the  contact,  as  soon  as  the  current 
density  over  the  contact  surface  is  able  to  liberate  a  cer- 
tain amount  of  heat.  At  all  events,  the  effect  is  opposite 
to  the  supposed  coherer  action  at  low  voltages. 


The  reversal  of  the  direction  effect  in  contact  resistance 
indicates  the  complexity  of  the  act  inns  which  are  liable  to 
occur  in  a  carbon  contact  when  analyzed  with  care.  We 
have  to  recognize  a  microphonic  variation  with  pressure,  a 
variation  with  time  in  one  direction  or  the  other,  changes 
of  contact  resistance  with  .temperature,  and  finally  varia- 
tion with  current  Strength.  Probably  these  different  actions 
interfere  or  are  seldom  able  to  introduce  themselves  singly. 
A  change  in  one  particular  is  apt  to  induce  a  change  in 
another.  And  this  state  of  affairs,  of  course,  does  not 
smooth  the  path  of  the  investigator  who  is  trying  to  deter- 
mine the  behavior  of  the  carbon-microphone  transmitter  in 
a  telephone  circuit  under  the  action  of  sound  waves. 


Isolated  Plant  Economy 

A  somewhat  typical  plant  for  a  large  and  important  office 
building  is  described  at  some  length  in  this  issue.  The  de- 
sign of  equipment  is  in  large  measure  a  matter  of  rather 
intricate  details  of  distribution  service,  but  the  key  to  the 
situation  as  regards  economy  must  be  looked  for  in  the 
generating  plant  itself  as  influenced  by  the  condition  of  its- 
use.  The  economy  of  such  an  isolated  plant,  considering, 
the  conditions  of  its  use  in  comparison  with  central-station 
service,  has  always- been  a  moot  point  among  engineer-..  A 
good  deal  of  discussion  has  been  spent  on  the  matter  ini 
years  past  without  reaching  any  very  definite  conclusion,, 
and  it  seems  to  us  that,  considering  the  radical  changes 
that  have  been  made  in  central-station  service  in  recent 
years,  the  problem  should  be  again  discussed  from  the 
standpoint  of  the  present.  We  know  of  no  thoroughly  up- 
to-date  examination  of  the  load  curves  of  office  buildings 
or  of  the  actual  conditions  of  economy  found  in  the  plants. 
Such  data  are  perhaps  at  hand,  but  have  not  been  brought 
out  into  the  light  as  they  should  be.  There  are  available 
to  those  interested  in  the  subject  merely  ex  parte  discus- 
sions by  central-station  men  and  occasional  figures  of  a 
Mime  what  vague  character  from  those  who  are  operating 
isolated  plants.  It  is  difficult  to  determine  offhand  where 
the  costs  of  energy  from  a  plant  operated  by  a  single  non- 
condensing  engine  without  a  battery  to  help  over  the  peak 
meet  those  of  central-station  supply  from  a  modern  turbo- 
generator plant. 

We  seek  for  light  on  the  above  subject,  and  when  ft  ap- 
pears there  will  be  a  still  further  question  of  fact  to  settle. 
What  would  be  the  result  of  substituting  for  the  equipment 
now  common  in  this  country  in  an  isolated  plant  one  of  the 
"locomobile"  units,  with  high  pressure  and  high  superheat, 
such  as  are  being  widely  used  in  Germany  for  similar  pur- 
poses? These  units  are  very  consistently  reported  as  con- 
suming less  than  10  lb.  of  steam  per  brake-hp-hour,  which 
means  that  in  fuel  consumption  they  can  equal  the  record  of 
even  rather  large  turbo-generators.  What  would  happen 
if  such  units  were  introduced  generally  into  isolated  plant 
practice  in  this  country?  For  some  reason  or  other  the 
"locomobile"  type  of  generating  unit,  extremely  well  known 
on  the  Continent  and  in  use  even  in  South  America,  has 
not  yet  penetrated  American  practice.  When  it  does  so 
valuable  new  data  will  soon  become  available  for  isolated 
plants. 
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San  Francisco  Conventions  in  1915 

Arrangements  are  now  being  made  for  holding  the  annual 
conventions  of  various  engineering  societies  in  San  Fran- 
cisco during  the  exposition  period  in  19 15.  Included  among 
these  are  the  conventions  of  the  International  Electrotech- 
nical  Commission,  during  the  week  of  Sept.  6;  International 
Electrical  Congress,  week  of  Sept.  13;  General  Engineering 
Congress,  week  of  Sept.  20,  and  International  Gas  Con- 
gress, week  of  Sept.  27.  It  is  probable  that  the  American 
Electric  Railway  Association  will  hold  its  convention  dur- 
ing the  week  of  Oct.  4. 

It  has  been  found  undesirable,  if  not  practically  im- 
possible, to  hold  the  convention  of  the  National  Electric 
Light  Association  later  than  June,  on  account  of  certain 
constitutional  provisions.  It  has  been  decided,  therefore, 
to  hold  the  191 5  N.  E.  L.  A.  convention  during  the  week  of 
June  14  at  San  Francisco. 


Conference  of  Public  Policy  Committees 

Upon  the  initiative  of  the  public  policy  committee  of  the 
National  Electric  Light  Association  and  the  invitation  of 
its  chairman,  Mr.  Arthur  Williams,  the  members  of  the 
public  policy  committee  of  the  American  Electric  Railway- 
Association  met  the  other  committee  at  dinner  at  the  Union 
League  Club  on  the  evening  of  Feb.  18.  The  event  must 
be  recorded  as  historical  in  many  ways  and  cannot  but  bear 
useful  fruit  in  shaping  the  future  of  the  two  great  industries 
for  which  these  national  bodies  speak  authoritatively. 

The  dinner  was  attended  by  President  George  H.  Harries 
of  the  American  Electric  Railway  Association  and  Presi- 
dent F.  M.  Tait  of  the  National  Electric  Light  Association. 
The  two  committees  were  very  fully  represented  by  their 
members  as  follows:  N.  E.  L.  A. — Arthur  Williams,  chair- 
man; E.  W.  Burdett,  H.  L.  Doherty,  C.  L.  Edgar,  W.  W. 
Freeman,  T.  E.  Murray,  S.  Scovil  and  C.  A.  Stone. 
A.  E.  R.  A. — T.  N.  McCarter,  chairman;  Patrick  Calhoun, 
O.  T.  Crosby,  James  H.  McGraw  and  W.  H.  Heulings. 
In  addition  to  these  there  were  present  as  representing 
great  public  utility  systems  or  groups  Messrs.  Frank  Hedley, 
J.  H.  Pardee,  H.  G.  Bradlee,  E.  A.  Maher,  C.  C.  Peirc'e, 
John  W.  Lieb,  Jr.,  and  C.  Loomis  Allen,  kludge  E.  P. 
Matthews  was  also  present.  The  societies  were  also  rep- 
resented by  their  respective  secretaries,  T.  C.  Martin  and 
H.  C.  Donecker,  while  the  dinner  and  other  arrangements 
of  the  conference  were  in  the  hands  of  Mr.  Walter  Neu- 
muller. 

While  for  several  years  with  increasing  intimacy  and 
relationship  the  two  national  bodies  have  been  working 
together  on  matters  of  common  technical  interest,  this  was 
the  first  attempt  to  bring  under  joint  consideration  what 
may  be  termed  the  larger  questions  which  affect  the  service 
of  the  public,  the  condition  of  employees  and  the  attitude 
toward  the  new  regulating  element  which  has  come  into 
such  active  plav  in  recent  years  in  the  shape  of  public 
service  commissions.  From  time  to  time  during  the  past 
six  or  seven  years  there  have  been  tentative  efforts  toward 
co-operative  consideration  of  these  highly  important  mat- 
ters, but  this  dinner  is  the  first  occasion  upon  which  any- 
thing really  definite  has  been  accomplished,  and  before  its 
close  it  was  unanimously  voted  to  form  a   joint  committee 


of  five,  each  association  to  select  two  from  the  sister  body 
and  these  four  members  to  elect  the  fifth.  It  was  felt  in  this 
way  that  a  harmonious,  cohesive  and  useful  joint  committee 
could  act  and  speak  for  both  bodies  whenever  necessary, 
w  ilh  unquestioned  influence  and  at  short  notice. 

I  he  meeting  was  addressed  during  the  evening  by  Presi- 
dents Harries  and  Tait  and  by  Messrs.  McCarter,  Williams, 
Edgar,  Doherty,  Hedley,  Scovil,  Maher  and  Burdett  with 
an  evident  realization  of  the  significance  of  the  occasion. 
The  speakers  all  manifested  a  high  sense  of  personal  and 
corporate  responsibility  in  regard  to  the  three  relationships 
which  have  been  mentioned  above,  and  from  time  to  time 
there  were  bursts  of  eloquence  that  made  a  strong  appeal 
and  deep  impression. 

Toward  the  close  of  the  evening  attention  concentrated 
upon  the  proposed  public  utility  bill  which  is  being  framed 
by  the  National  Civic  Federation  embodying  a  model  form 
of  public  service  commission  and  regulation  bill  to  be  com- 
mended to  states  which  have  not  yet  placed  their  utilities 
under  such  a  governing  body,  and  the  feeling  was  generally 
voiced  and  unanimously  approved  that,  while  such  efforts 
should  necessarily  have  the  cordial  support  of  the  two  great 
associations,  it  was  the  duty  of  their  public  policy  com- 
mittees, and  indeed  of  every  member,  to  assist  in  the  shap- 
ing of  such  measures  that  the  greatest  good  should  be 
secured  alike  for  the  public,  the  employee  and  the  investor. 

The  dinner,  which  began  at  8  o'clock,  lasted  until  1 130 
a  m.,  and  even  then  the  interest  in  the  general  subjects  of 
discussion  was  so  great  that  it  was  with  reluctance  the  party 
broke  up.  It  is  understood  that  the  joint  committee  will 
take  form  immediately  and  will  at  once  assume  the  vital 
duties  intrusted  to  it. 


A.  I.  E.  E.  Affairs 

The  next  annual  convention  of  the  American  Institute 
of  Electrical  Engineers  will  be  held  in  Cooperstown,  X.  Y., 
during  the  week  beginning  Monday,  June  23,  1913.  A 
unanimous  decision  on  this  point  was  reached  by  the  board 
of  directors  of  the  Institute  at  a  meeting  in  New  York  on 
Feb.  14.  The  board  authorized  a  two-day  Institute  meeting 
in  Pittsburgh,  Pa.,  during  the  latter  part  of  April,  under 
the  auspices  of  the  committee  on  the  use  of  electricity  in 
mines,  in  co-operation  with  the  Pittsburgh  Section, 
A.  I.  E.  E.  The  exact  date  of  the  meeting,  which  was  left 
to  the  discretion  of  the  meetings  and  papers  committee,  will 
lie  announced  later. 

In  view  of  tin  unusual  activity  incidental  to  the  holding  of 
the  midwinter  convention  in  New  York,  Feb.  26,  27  and  28,  j 
1913,  and  the  lectures  on  radio-activity  to  be  given  under  the 
auspices  of  the  Institute's  electrophysics  committee,  it  was 
decided  to  omit  the  New  York  meeting,  scheduled  for 
Friday.  April  11.  The  lectures  on  radio-activity  had  pre- 
viously been  announced  for  Tuesday  evenings  during  the 
latter  part  of  March  and  April,  but  upon  recommendation 
of  the  meetings  and  papers  and  electrophysics  committees 
the  dates  were  changed  to  Wednesday  evenings.  March 
19,  26,  and  April  2  and  9. 

Upon  the  recommendation  of  the  sections  committee,  the 
organization  of  a  section  was  authorized  at  Spokane, 
Wash.,  in  response  to  a  petition  signed  by  twenty-five 
members  and  associates  residing  in  that  territory. 
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Letters  were  read  from  the  Verband  Deutscher  Elektro- 
techniker  of  Germany  and  the  Koninklijk  Instituut  van 
Ingenieurs  of  Holland  concurring  in  the  plan  proposed  by 
the  Institute  last  year  for  the  exchange  of  visiting  member 
privileges. 

Convention   of  Engineering  Societies  in  Spokane, 
Wash. 

During  the  present  week  there  is  being  held  at  Spokane, 
Wash.,  a  convention  of  members  of  engineering  and  scien- 
tific societies  of  Spokane  and  vicinity.  This  meeting,  while 
held  under  the  auspices  of  local  sections  of  certain  societies 
and  by  members  and  associates  of  others,  must  not  neces- 
sarily be  understood  as  having  official  recognition  of  the 
societies  whose  members  are  participating.  The  object  of 
the  convention  is  to  promote  action,  co-operation,  better 
practice  and  a  higher  code  of  ethics,  and  to  encourage  the 
individual  to  become  identified  with  that  organization  which 
will  be  most  helpful  to  him.  The  officers  of  the  committee 
in  charge  are  Messrs.  J.  C.  Ralston,  chairman;  C.  S.  Mac- 
(  alia,  vice-chairman,  and  L.  K.  Armstrong,  secretary.  Feb. 
20  was  electrical  day,  and  the  meeting  was  held  under  the 
auspices  of  local  members  and  associates  of  the  A.  I.  E. 
E.,  assisted  by  members  of  other  societies.  The  chairman 
of  the  session  was  Mr.  J.  B.  Fisken.  The  subjects  of  papers 
read  on  electrical  day  and  on  electrical  subjects  on  other 
days  were :  "Long  Lake  Power  Development,"  by  Mr.  C.  S. 
MacCalla,  general  manager  of  the  Washington  Water 
Power  Company,  Spokane;  "Electricity  in  Mining,"  bj  VTi 
J.  B.  Fisken,  superintendent  of  the  Washington  Water 
Power  Company;  "Illumination  and  Wiring  of  Large  Build- 
ings," by  Messrs.  W.  K.  Stacey  and  H.  P.  Peirce,  Spokane; 
"Theory  of  Electric  Transmission."  by  Prof.  Ff.  V.  Carpen- 
ter, Washington  State  College,  Pullman,  Wash.;  "Notes  on 
System  of  Western  Canada  Power  Company,"  by  Mr.  F.  D. 
Nimms,  electrical  engineer,  Vancouver,  B.  C. ;  "Conserva- 
tion of  Fruit  and  Other  Food  Products  of  the  Northwest 
by  Cold  Storage  and  Mechanical  Refrigeration,"  by  Mr.  Ff. 
G.  Miller,  mechanical  engineer,  Spokane.  Among  other 
papers  the  paper  on  "The  Engineer  and  Engineering  Educa- 
tion as  Relating  to  Civic  Responsibility,"  by  Mr.  J.  C.  Rals- 
ton, consulting  engineer,  Spokane,  was  of  great  general  in- 
terest. On  Thursday  evening  an  informal  reception  was 
given  and  on   Friday  evening  a  banquet. 


San  Francisco  Exposition  Building 

Brilliant  lighting  effects  are  promised  as  a  feature  of  the 
Panama-Pacific  International  Exposition  at  San  Francisco 
in  1915.  There  will  be  three  main  groups  of  buildings  on 
a  site  covering  625  acres  and  running  for  about  a  mile 
west  from  Fort  Mason  along  the  water  front  of  San  Fran- 
cisco Bay.  Machinery  Hall  will  be  the  largest  single  struc- 
ture at  the  exposition,  having  a  length  of  967  ft.  and  a 
width  of  367  ft.  This  building  will  have  more  than  iyi 
miles  of  ornamental  cornices.  The  dominating  architectural 
feature  of  the  exposition  will  be  the  imposing  tower  of  the 
Administration  Building  at  the  south  end  of  the  Court  of 
Sun  and  Stars.  This  tower  will  be  about  400  ft.  high.  It  is 
said  that  on  June  25,  1914.  every  building  will  be  finished 
and  that  the  exposition  will  cost  $50,000,000.  A  number  of 
Foreign  nations  and  thirty-four  states  of  the  Union  have 
already  decided  to  participate.  White  will  form  no  part 
of  the  color  scheme.  Everywhere  will  be  tints  melting 
into  others  and  forming  beautiful  effects  in  connection 
with  the  architectural  design.  The  projectors  style  the 
exposition  the  "Dream  City  of  1915."  On  the  large  Ferry 
Building  at  the  foot  of  Market  Street  in  San  Francisco 
there  is  now  a  large  electric  sign  with  the  words  "Cali- 
fornia Invites  the  World — 1915 — Panama-Pacific  Exposi- 
tion." 


International  Electrotechnical  Commission 

The  special  committees' of  the  International  Electrotech- 
nical Commission  met  in  Zurich,  Switzerland,  on  Jan.  13 
and  continued  their  deliberations  until  Jan.  19.  The  meet- 
ings were  held  in  the  town  hall  and  were  presided  over  by 
Prof.  Dr.  W.  Wyssling  (symbols),  Mr.  M.  Huber-Stockar 
(rating)  and  Dr.  H.  Zoelly  (prime  movers).  The  special 
committees  were  as  follows : 


Country 


Austria 

Belgium  ...    . 

France 

Germany 

Great  Britain. 

Holland 

Italy 

Norway  ... 

Spain 

■Sweden 

Switzerland .  . 
United  States 


Symbols 


Prof.  E,  G 
Prof.  Paul  Janet 
Geh.Dr  K 

Dr.  R.  T.  Glaze- 
brook 
Prof.  Dr.  de  Haas 

[.G.J     I-  Wt  11 

Prof.  M.  Ascoli 


Sr.  L.  de  la  Pe 


Rating 


Prof.  Pichelmayer 
Prof,  E   Gerard 
.V    I'    Boucherot 
Herr  Leo  Schulcr 

rt  Kapp 


Signor  G.  Semen2a 

la  Pe'fia 
Mr.  J.  L.  la  Cour 

Mr.  C.  O.  Mailloux 


Prime  Movers 


Dr.  K.  Kobes 

Bochet 
Direktoi  H.  Tonne- 
Mr.  Gerald  Stoney 


Signor  G. 


•Mr.  C.  O.  Mailloux  represent.-,!  Mi    Stott. 

Of  the  six  publications  issued  by  the  commission  during 
1912  the  most  important  related  to  standard  symbols  and 
the  rating  of  electrical  machinery.  The  discussion  on  sym- 
bols took  two  days,  and  there  was  considerable  comment  as 
to  the  relative  importance  of  distinguishing  between  vector 
and  scalar  quantities  as  against  electric  and  magnetic,  some 
delegates  regretting  that  for  the  sake  of  a  comparatively 
small  number  of  magnetic  quantities  the  entire  alphabet  of 
script  characters  was  unavailable  for  vector  quantities, 
which,  in  their  opinion,  would  to  an  increasing  extent  be 
bound  to  be  employed  by  electricians  in  the  practical  solu- 
tion of  their  many  problems. 

In  German  practice  it  is  important  to  distinguish  between 
vector  and  scalar  quantities,  and  the  special  committee  made 
certain  modifications  in  its  list  of  symbols  so  that  should 
the  German  view  find  favor  ultimately  and  script  letters 
not  be  recommended  for  magnetic  quantities,  no  confusion 
would  occur  by  two  identical  letters  being  proposed  for  the 
same  quantity  whether  magnetic  or  electric. 

Three  days  were  taken  up  in  the  discussion  of  rating  of 
electrical  machinery,  most  of  the  time  of  the  delegates  heing 
naturally  occupied  in  dealing  with  the  numerous  amend- 
ments to  Report  No.  17  of  the  International  Electrotechnical 
Commission,  issued  in  June,  1912,  as  the  result  of  the  work 
accomplished  at  Paris  in  May  last,  when  after  much  pre- 
liminary discussion  certain  definite  proposals  were  put  for- 
ward. In  view  of  expanding  foreign  trade  the  subject  of 
international  rating  is  undoubtedly  of  prime  importance  to 
the  electrical  industry  of  all  countries.  The  British  views 
were  ably  set  forth  by  Drs.  Gisbert  Kapp  and  R.  T.  Glaze- 
brook,  the  latter  interesting  himself  particularly  in  the 
copper  question  and  in  the  method  of  employing  temperature 
correction,  which  until  recently  has  not  received  adequate 
consideration.     Dr.  Kapp  was  assisted  l>\   I  -epre- 

sentative  of  the  British  Electrical  and  Allied  Manufacturers' 
Association.  Modifications  and  new  proposals  had  been 
received  from  many  national  committees  and  their  con- 
sideration rendered  the  present  proposals  more  complete 
and  far  more  likely  of  acceptance  by  the  industry  than  were 
the  Paris  proposals.  The  proposed  international  standard 
for  coppi  only  briefly  discussed,  as  Dr.   Glazebrook 

and  Prof.  Paul  Janet  kindh    c  insenti  -  insult  with  the 

other  national  labo  and  transmit  their 

final    decision    to    the   central   office  -ion    to   the 

Berlin  meeting  of  the  International  Electrotechnical  Com- 
mission. 

The  special  committee  on  prime  movers  has  after  detailed 
discussion  and  modification  adopted  the  report  prepared  by 
the  Italian  committee  as  the  result  of  two  years'  work  on 
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hydroelectric  installations.  The  question  of  steam  engines 
in  connection  with  electrical  plants  will  next  engage  the 
attention  of  the  committee.  An  important  proposal  was 
unanimously  adopted,  "that  the  industrial  unit  of  mechanical 
power  be  the  kilowatt.'' 

Detailed  reports  of  the  work  of  the  special  committees 
will  be  issued  by  the  central  office  of  the  International 
Electrotechnical  Commission  without  delay,  and  it  should 
be  noted  that  the  proposals  of  these  committees  are  to  be 
submitted  for  the  consideration  of  the  various  national  com- 
mittees with  a  view  to  their  ratification  at  the  next  plenary 
meeting  of  the  commission,  which  will  be  held  in  Berlin 
Sept.  2  to  6,  19 13.  The  Italian  Society  of  Electricians  has 
•decided  to  adopt  the  recommendations  of  the  International 
Electrotechnical  Commission  as  and  when  promulgated  and 
to  recommend  their  employment  in  all  international  specifi- 
cations for  electrical  machinery.  The  Italian  society  has 
also  decided  to  suggest  that  when  the  necessity  arises  in 
international  contracts'  for  an  arbitrator  he  shall  be  chosen 
by  the  president  of  the  international  commission. 

It  is  stated  that  the  wisdom  of  the  Turin  meeting  in 
appointing  small  international  committees  to  discuss  actual 
details  and  to  formulate  definite  proposals  has  amply  justi- 
fied itself.  The  work  of  the  Zurich  meetings  will  undoubt- 
edly be  of  real  practical  value  to  the  industry,  for  when 
(finally  adopted  at  Berlin  the  Zurich  proposals  will  be  the 
foundation  of  international  specifications  for  use  by  the 
electrical  industry  of  all  nations.  Mr.  C.  Le  Maistre,  28 
Victoria  Street,  Westminster,  London,  S.  W.,  is  the  general 
secretary  of  the  International  Electrotechnical  Commission. 


Papers  are  also  being  prepared  by  other  prominent  men. 
A  number  of  ideas  and  suggestions  are  being  received,  and 
a  digest  which  Mr.  T.  C.  Martin  is  making  of  these  will 
be  read  and  discussed.  A  banquet  will  be  held  at  Del- 
monico's  on  the  evening  of  March  5. 


Electrical  Development  Conference 

The  list  of  the  acceptances  received  thus  far  by  Mr. 
James  M.  Wakeman,  general  manager  of  the  Society  for 
Electrical  Development,  Inc.,  in  response  to  the  invitation 
•which  the  society  has  extended  to  many  well-known  men 
to  address  those  present  at  the  conference  which  it  is  to 
hold  at  the  Engineering  Societies  Building,  New  York,  on 
March  4  and  5,  promises  that  many  valuable  suggestions 
for  increasing  the  use  of  electrical  energy  and  apparatus 
will  be  presented  upon  the  occasion. 

As  has  been  stated  previously  in  these  columns,  all  per- 
sons interested  in  any  way  in  the  manufacture,  sale  or 
utilization  of  electrical  energy  or  equipment  will  be  wel- 
comed by  the  society  at  the  conference,  the  purpose  of 
which  is  to  get  the  ideas  of  the  entire  electrical  industry 
upon  concrete  methods  for  effecting  the  purposes  for  which 
the  society  has  been  formed. 

The  preliminary  program  is  as  follows:  "Opening  Ad- 
dress," by  Mr.  Henry  L.  Doherty,  president  the  Society 
for  Electrical  Development,  Inc.;  "Aims  of  the  Society," 
by  Mr.  J.  M.  Wakeman,  general  manager  the  Society  for 
Electrical  Development,  Inc.;  "Where  the  National  Electric 
Light  Association  Comes  In,"  by  Mr.  Thomas  Commerford 
Martin,  executive  secretary  National  Electric  Light  Associ- 
ation; "The  News  Value  of  Electricity,"  by  Mr.  Frank  G. 
Gale,  advertising  manager  General  Electric  Company; 
"Electricity  and  the  Architect,"  by  Mr.  Frank  E.  Wallis,  of 
Wallis  &  Goodwillie;  "The  Dissemination  of  News,"  by  Dr. 
Talcott  Williams,  director  of  the  School  of  Journalism, 
Columbia  University;  "Co-operation  in  the  Electrical  In- 
dustry," by  Mr.  J.  Robert  Crouse,  National  Quality  Lamp 
Division;  "An  Electrical  Advertising  Campaign,"  by  Mr. 
William  D.  Mcjunkin;  "Selling  a  Commodity,"  by  Mr.  E. 
St.  Elmo  Lewis;  "Merchandising  Co-operation,"  by  Mr.  W. 
E.  Robertson,  vice-president  Robertson-Cataract  Company; 
"Efficiency  in  Local  Advertising,"  by  Mr.  J.  C.  McQuiston, 
Westinghouse  Electric  &  Manufacturing  Company,  "Elec- 
trical Development  and  the  Electrical  Contractors,"  by  Mr. 
Ernest  Freeman,  president  the  National  Electrical  Contrac- 
tors' Association. 


A.  I.  E.  E.  Lectures  on  Radioactivity 

As  noted  elsewhere  in  this  issue,  it  has  been  found  neces- 
sary to  change  the  dates  for  the  series  of  lectures  on 
"Radioactivity"  to  be  given  by  Prof.  Edwin  P.  Adams,  of 
the  Palmer  Laboratory  of  Princeton  University,  under  the 
auspices  of  the  electrophysics  committee  of  the  American 
Institute  of  Electrical  Engineers.  The  lectures  will  be 
given  at  8:15  p.  m.  on  Wednesday  evenings,  March  19  and 
26  and  April  2  and  9,  in  the  auditorium  of  the  Engineering 
Societies  Building,  33  West  Thirty-ninth  Street,  New  York. 

Lecture  I,  to  be  given  on  March  19,  will  cover  the  dis- 
covery of  the  property  of  radioactivity ;  radium  and  its 
preparation;  ionization  of  gases;  nature  of  the  radiations 
from  radioactive  substances — alpha,  beta  and  gamma  rays. 

Lecture  II,  to  be  given  on  March  26,  will  deal  with  the 
disintegration  theory  of  radioactivity;  the  distribution  of 
radioactive  substance ;  radium  and  the  age  of  the  earth. 

Lecture  III,  on  April  2,  will  cover  dependence  of  the 
mass  of  an  electron  on  its  velocity;  the  electron  theory  of 
matter  ;  electrons  in  optical  theory  ;  Zeeman  effect ;  emission 
and  absorption  of  light. 

Lecture  IV,  on  April  9,  will  cover  metallic  conduction; 
indication  afforded  by  the  study  of  radioactivity  regarding 
the  structure  of  the  atom;  optical  phenomena  in  moving 
bodies;  the  principle  of  relativity. 

The  lectures  will  be  open  to  the  membership  of  the  Insti- 
tute. The  members  of  the  American  Society  of  Mechanical 
Engineers,  the  American  Society  of  Civil  Engineers,  the 
Electrochemical  Society  and  the  Illuminating  Engineering 
Society  have  also  been  invited. 


Revision  of  National  Electrical  Code 

The  electrical  committee  of  the  National  Fire  Protection 
Association  has  just  issued  its  bulletin  of  committee  reports 
and  suggested  changes  in  the  National  Electric  Code  to  be 
acted  on  at  the  biennial  meeting  of  the  committee  on  March 
26  and  27.  The  sessions,  which  are  open  to  all  interested, 
will  be  held  in  the  rooms  of  the  New  York  Board  of  Fire 
Underwriters,  123  William  Street,  New  York.  As  is  now 
very  generally  known,  the  policy  of  the  electrical  com- 
mittee of  the  National  Fire  Protection  Association  is  to 
recommend  only  such  changes  as  are  made  necessary  by 
progress  in  the  art  or  such  as  have  been  found  by  field  ex- 
perience to  be  necessary  to  safeguard  against  hazards.  Not 
less  than  seventeen  committee  and  sub-committee  reports 
will  be  presented,  and  the  suggested  changes  submitted  for 
consideration  by  others  than  the  committees  cover  over  six 
closely  printed  pages.  The  reports  deal  with  the  New  York 
code,  Rule  i-d,  Rule  2-b,  block  distribution,  Rule  15,  Rule 
23-d,  theater  and  moving-picture-establishment  wiring,  sign 
and  outlet  wiring,  rubber-covered  wires  and  cables,  outlet 
boxes,  switches  and  cut-outs,  cabinets,  sockets,  fixtures, 
auto-starters  and  rheostats,  and  transformers,  in  addition 
to  the  usual  reports  from  the  laboratories.  The  report  of 
the  committee  on  Rule  15  makes  the  grounding  of  trans- 
former secondary  circuits  obligatory.  If  the  report  of  the 
committee  on  block  systems  is  adopted,  isolated  plants  will 
be  unable  hereafter  to  supply  more  than  one  building  ex- 
cept by  permission  of  the  department  having  jurisdiction. 
Fuses  will  no  longer  be  accepted  as  suitable  protection  from 
excessive  currents  for  three-wire  compound  or  shunt- 
wound  direct-current  generators.  Double-pole,  double-coil 
or  four-pole  circuit-breakers  will  be  required  hereafter. 
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The  Electric  Vehicle  at  Boston 

At  a  meeting  of  the  Electric  Motor  Car  Club  of  Boston, 
Mass.,  at  the  Hotel  Plaza,  Boston,  on  Feb.  18,  steps  were 
taken  to  inaugurate  a  new  advertising  campaign  in  the 
Boston  press,  and  Mr.  O.  G.  Draper,  formerly  of  the  Boston 
Herald  staff,  was  elected  permanent  secretary  of  the  or- 
ganization. Mr.  Draper  will  give  his  entire  time  to  the 
development  of  the  electric  vehicle,  and  is  located  at  39 
Boylston  Street,  Boston.  Closer  co-operation  of  the  club 
with  the  New  England  Section  of  the  Electric  Vehicle  As- 
sociation of  America  will  probably  follow. 


New  York  Electrical  Society 

At  a  meeting  of  the  New  York  Electrical  Society,  held  on 
Feb.  17  at  the  Engineering  Societies  Building,  New  York, 
Mr.  William  J.  Hammer  gave  a  short  address  on  the  history 
of  the  incandescent  lamp,  referring  particularly  to  the  "Wil- 
liam J.  Hammer  historical  collection  of  incandescent  electric 
lamps,"  recently  presented  by  the  General  Electric  Company 
to  the  Association  of  Edison  Electric  Illuminating  Com- 
panies, which  is  now  in  the  rooms  of  the  American  Insti- 
tute of  Electrical  Engineers.  The  speaker,  who  was  asso- 
ciated with  Mr.  Thomas  A.  Edison  in  the  earliest  days  of 
the  incandescent  lamp,  traced  the  developments  of  the  vari- 
ous kinds  of  incandescent  lamps  from  the  very  first  attempts 
to  the  present  time.  He  referred  to  the  efficiency  of  the 
various  kinds  of  material  used  for  filaments,  no  incandescent 
lamp  made  to-day  having  an  efficiency  of  more  than  I  per 
cent.  Considerably  better  results  have  been  obtained  ex- 
perimentally with  cold-light  sources,  which  the  speaker  re- 
ferred to  as  the  light  of  the  future 

Following  this  address  a  demonstration  and  an  informal 
talk  were  given  on  the  Pollak-Virag  telegraph  system  by 
Mr.  V.  C.  Lovenc,  an  associate  of  Dr.  Antoine  Pollak,  the 
inventor.  Transmitting  and  receiving  apparatus  were 
shown  in  operation  and  sample  messages  were  distributed 
among   the   audience. 

The  first  operation  in  transmitting  a  message  is  performed 
by  means  of  an  apparatus  resembling  a  typewriter.  Instead 
of  printing  the  message  in  ordinary  type,  the  keys  punch 
holes  in  a  tape  passing  through  the  machine  as  needed.  For 
each  letter  there  is  a  characteristic  arrangement  of  holes. 
This  tape  is  placed  on  a  transmitter  and  the  message  is  de- 
livered to  the  receiving  station  automatically  and  printed 
in  ordinary  script,  as  shown  in  Fig.  2. 

The  transmitter  consists  of  a  motor-driven  drum  R  (Fig. 
1),  on  which  is  unrolled  the  tape  containing  the  message. 
The  drum  is  made  of  six  disks,  a,  b,  c,  d,  e,  f,  insulated  from 
each  other.  The  disks  are  connected  to  a  storage  battery 
in  such  a  manner  as  to  give  each  one  a  different  voltage. 


act  through  magnetism  upon  the  diaphragms  of  two  tele- 
phone receivers,  t1  and  /„  (Fig.  3),  which  in  turn  act  on  a 
mirror,  the  latter  reflecting  the  light  from  an  electric  lamp 
onto  a  strip  of  sensitized  paper.  The  mirror  is  supported 
at  a  point  u,  the  membrane  .S  giving  it  a  vertical  motion  and 
the  membrane  W  a  horizontal  motion.  The  combination  of 
the  two  motions,  controlled  by  the  punchings  in  the  tape, 
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FIG.     2 MESSAGE     RECEIVED     DIRECTLY     FROM     A" 

reflects  the  light  in  such  a  manner  as  to  produce  characters 
of  the  ordinary  script  type.  The  sensitized  paper  is  auto- 
matically "developed  and  fixed"  within  the  receiving  ap- 
paratus and  ready  to  be  delivered.  The  light  source  re- 
ferred to  is  an  incandescent  lamp  I  (Fig.  3 J  inclosed  in  a 
rotating  cylinder  k.  In  this  cylinder  there  is  a  screw- 
shaped  slot  which,  while  rotating,  moves  the  light  across 
the  sensitized  paper  strip,  one  line  being  written  for  each 
revolution  of  the  cylinder. 

As  the  horizontal  and  vertical  components  of  the  letters 
are  of  various  lengths,  the  three  disks,  d,  e,  f,  of  the  trans- 
mitter, acting  on  the  horizontal  membrane,  and  the  disks 
a,  b,  c,  acting  on  the  vertical  membrane,  have  different 
voltages.  The  disk  /  is  connected  to  the  battery  so  as  to 
have  a  potential  of  -f-  10  volts  and  gives  long  horizontal 
lines,  disk  e  corresponds  to  -f-  5  volts  and  gives  short  hori- 
zontal lines,  and  disk  d  corresponds  to  —  5  volts  and  gives 
lines  in  a  reversed  direction.  In  the  same  manner  a  has  a 
potential  of  -f-  10  volts  and  produces  a  greater  pressure  on 
the  membrane  t,.,  b  with  +  5  volts  produces  a  shorter  line, 
and  c  a  line  in  reversed  directions. 

Difficulties  such  as  deformation  of  the  writing  duo  to 
vibrations  of  the  membranes  on  account  of  heavy  external 
disturbances  have  been  overcome  by  an  arrangement  which 
automatically  discontinues  the  operation  until  such  vibra- 
tions are  properly  damped. 

Other  disturbances,  such  as  induction  from  adjacent  wires 
or  earth  currents,  are  avoided  by  arranging  the  diaphragms 
so  as  not  to  be  sensitive. 

It   is  claimed   that   the   transmitting  and   receiving  appa- 


FIG.     I DIAGRAM     OF    POLLAK-VIRAG    TELEGRAPH     SYSTEM 


For  each  disk  there  is  a  contact  brush,  the  brushes  for  disks 
a,  b,  c  being  connected  at  B,  and  those  of  </,  c,  f  at  B2.  As 
the  tape  passes  between  the  drum  and  the  brushes  contacts 
are  made  through  the  holes,  the  impulses  being  transmitted 
through  the  apparatus  to  the  receiving  station.  In  running 
the  tape  at  full  speed  400  contacts  can  be  made  per  second. 
In  reaching  the  receiving  apparatus  the  electrical  impulses 


, 


ratus  can  operate  at  a  spei  hour.    This 

statement  is  indorsed  by  the  Hungarian  and  French  govern- 
ments, which  have  submitted  the  system  to  tests  on  lines 
varying  in  length  from  300  miles  to  about  700  miles. 

After  the  technical  part  of  the  program  a  reception  for 
President  Flenrj  L.  Doherty  was  held  in  the  rooms  of  the 
American   Institute  of   Electrical   Engineers, 
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N.    E.    L.    A.   Booklet    for   Prospective    Residence 
Customers 

The  publication  committee  of  the  Commercial  Section  of 
the  National  Electric  Light  Association,  of  which  Mr. 
Douglass  Burnett,  of  Baltimore,  is  chairman,  met  in  New 
York  on  Feb.  15  to  give  attention  to  the  final  proofs  of  the 
new  booklet  to  be  issued  on  the  subject  of  ''Home  Thoughts 
Electric"  about  March  1.  The  committee  also  considered 
the  draft  submitted  for  the  booklet  on  "Store  Service." 
These  are  two  of  a  series  of  booklets  prepared  with  the 
object  of  interesting  prospective  customers  in  electric  serv- 
ice for  residences.  They  are  to  be  distributed  by  central- 
station  companies  and  by  electrical  contractors  in  the  course 
of  "follow-up-by-mail"  campaigns  and  at  counters  of  sales- 
rooms and  by  salesmen.  Publications  of  this  kind  are  also 
distributed  by  some  companies  with  packages  of  lamps  and 
appliances  which  are  sent  to  customers.  Evidently,  central- 
station  companies  find  such  publications  of  great  use,  be- 
cause 175,000  of  the  booklets  of  the  Commercial  Section 
have  been  distributed  within  the  past  few  months.  The 
new  booklet,  "Home  Thoughts  Electric,"  is  personally  in- 
dorsed as  to  its  purpose  by  Mr.  Edison,  and  it  is  confidently 
predicted  that  owing  to  its  attractive  method  of  presenting 
the  reasons  for  the  use  of  central-station  service  in  resi- 
dences there  will  be  a  very  large  demand  for  the  publication. 
The  committee  contemplates  issuing  150,000  copies  of  the 
booklet  at  once. 


its  application  to  the  central  station  and  the  contractor. 
The  only  tinge  of  regret  in  the  very  happy  speech  of  Mr. 
Eidlitz  was  that  the  electrical  contractors  of  the  city  are 
not  regulated  by  the  Public  Service  Commission.  Mr.  Jones 
in  the  opening  speech  dwelt  on  the  bonds  of  co-operative 
fellowship  existing  between  the  Brooklyn  electrical  con- 
tractors and  the  Edison  company. 


Dinner  to  Brooklyn  Electrical  Contractors 

The  annual  dinner  given  by  the  Edison  Electric  Illumi- 
nating Company  of  Brooklyn  to  the  electrical  contractors 
of  that  borough  was  held  at  the  Union  League  Club  on 
Feb.  15.  Some  250  contractors  partook  of  the  hospitality 
of  the  Edison  company,  which  for  some  years  has  worked 
with  the  electrical  contractors  of  the  borough  in  a  most 
loyal  spirit  of  co-operation.  Mr.  T.  I.  Jones,  general  sales 
agent  of  the  company,  acted  as  toastmaster  and  addresses 
were  made  as  follows:  Mr.  John  P.  Bonney,  president  of 
the  Kilowatt  Club,  on  "The  Brooklyn  Contractor" ;  Mr. 
Lewis  H.  Pounds,  Commissioner  of  Public  Works  Borough 
of  Brooklyn,  on  "The  Borough  of  Brooklyn" ;  Mr.  Charles 
L.  Eidlitz,  past-president  National  Electrical  Contractors' 
Association,  on  "The  Co-operative  Movement";  Mr.  Milo 
R.  Maltbie.  Public  Service  Commissioner  of  the  First  Dis- 
trict, New  York,  on  "The  Public  Service  Commission" ; 
Mr.  Joseph  C.  Forsythe,  chief  inspector  New  York  Board 
of  Fire  Underwriters,  on  "The  Underwriters'  Work";  Mr. 
Douglass  Burnett,  manager  of  the  electric  commercial  de- 
partment of  the  Consolidated  Gas,  Electric  Light  &  Power 
Company,  Baltimore,  Md.,  on  "The  Central  Station  and  the 
Contractor." 

Mr.  Bonney  in  his  speech  intimated  that  legislation  will 
.  shortly  be  enacted  calling  for  the  licensing  of  electrical 
contractors  in  New  York  State.  In  describing  the  work 
of  the  Public  Service  Commission,  Mr.  Maltbie  reiterated 
the  policy  of  the  State  in  making  central-station  service 
monopolistic  where  such  service  is  adequate  and  reason- 
able and  where  the  company  meets  the  requirements  of  the 
Public  Service  Commission.  According  to  Mr.  Forsythe, 
there  were  68,000  applications  for  inspection  filed  with  the 
New  York  Board  of  Fire  Underwriters  last  year,  which 
resulted  in  the  issuance  of  55,000  permits  and  necessitated 
161,000  inspections.  These  data  were  given  in  order  that 
those  present  might  have  some  comprehension  of  the  work 
of  the  New  York  Board  of  Fire  Underwriters.  Of  the 
5000  or  more  fires  attributed  to  defective  electric  wires, 
inspection  revealed  only  forty-two  due  to  that  cause,  and 
the  total  loss  approximated  $40,000.  Half  of  the  forty-two 
fires  caused  by  electricity  were  due  to  poor  workmanship 
and  one-quarter  to  defective  material.  Mr.  Burnett  wove 
his  speech  around  the  "slogan"  "Service  first."  and  showed 


High-Powered-Lamp  Discussion  at  Boston 

A  symposium  on  high-powered  lighting  was  held  at  Bos- 
ton on  Feb.  17  at  a  joint  meeting  of  the  New  England 
Section  of  the  Illuminating  Engineering  Society  and  the 
Boston  branch  of  the  American  Institute  of  Electrical  Engi- 
neers. The  speakers  were  Mr.  Percy  H.  Thomas.  Xew 
York,  on  "Mercury-Vapor  Lamps  of  the  Quartz  Type"; 
Mr.  C.  A.  B.  Halvorson,  Jr.,  Lynn,  Mass.,  on  "Ornamental 
Magnetite  Lamps,"  and  Mr.  W.  H.  Darrah,  East  Pittsburgh, 
Pa.,  on  "Inclosed-Flame  Lamps."  In  discussing  the  quartz 
type  of  mercury  arc  lamp  Mr.  Thomas  pointed  out  that  its 
efficiency  is  about  twice  that  of  an  ordinary  mercury-vapor 
lamp,  but  a  disadvantage  is  its  brilliancy  as  affecting  the 
eye.  It  also  casts  shadows  sharper  than  those  cast  by  the 
mercury-vapor  lamp  with  its  longer  tube.  It  is  substantially 
a  constant-current  device  and  can  best  be  adjusted  by  secur- 
ing the  proper  voltage  drop  across  its  terminals  as  meas- 
ured by  a  voltmeter.  Current  changes  are  effected  by 
changing  the  natural  cooling  of  the  device.  Quartz-tube 
mercury-vapor  lamps  designed  for  constant  potential  opera- 
tion do  not  work  well  in  series,  as  no  opportunity  exists  for 
adjustment.  At  the  next  meeting  Mr.  Preston  S.  Millar, 
New  York,  will  speak  on  "Various  Types  of  Lighting.'' 


The  Making  of  Investments 

Mr.  Charles  G.  Dawes,  president  of  the  Central  Trust 
Company  of  Illinois  and  former  Comptroller  of  the  Cur- 
rency, addressed  the  Electric  Club  of  Chicago  on  Feb.  13 
on  "The  Philosophy  of  Investment."  The  speaker  discussed 
various  forms  of  investments.  He  pointed  out  that  invest- 
ments in  real  estate  may  be  regarded  as  made  in  a  busi- 
ness which  is  competitive,  except  as  to  the  monopoly  of  the 
ground  used.  A  large  office  building,  as  a  whole,  is  not 
to  be  regarded  as  a  particularly  profitable  investment.  The 
speaker  warned  against  schemes  where  extraordinary 
profits  were  predicted  and  described  operations  on  the  Stock 
Exchange  and  the  Board  of  Trade,  telling  about  the  for- 
mation of  pools,  the  making  of  "wash"  sales  and  the  man- 
ipulation of  prices.  For  the  small  investor  seeking  a  better 
investment  of  his  money  than  can  be  obtained  in  savings 
banks  or  high-class  bonds,  he  suggested  that  he  invest 
money  with  the  man  who  has  been  successful  and  invest  it 
in  the  business  in  which  he  has  been  successful.  Electric- 
service  and  gas  properties,  properly  operated,  cannot  lose 
money,  said  Mr.  Dawes.  These  utilities  take  a  little  profit 
from  a  great  many  people;  as  the  town  grows  their  busi- 
ness grows,  and  they  share  what  some  people  might  call 
'"unearned  increment"  in  this  way.  They  are,  by  nature, 
monopolies.  Mr.  Dawes  referred  briefly  to  the  bonds  of 
irrigation  projects  and  told  why  he  did  not  have  a  very 
high  opinion  of  them.  He  answered  several  questions  and 
among  other  things  said  that  he  thought  state  public  utility 
commissions  were  all  right  if  administered  for  the  real 
interest  of  the  public  and  not  for  political  effect.  The  so- 
called  "watering"  of  stock,  he  said,  is  not  so  bad  as  often 
represented.  In  nine  cases  out  of  ten  it  represents  no  hard- 
ship or  unfairness  or  dishonesty;  it  may  enable  the  man 
without  capital  to  reap  some  reward  from  his  initiative.  The 
speaker  also  briefly  described  the  principles  on  which  hold- 
ing companies  operate. 
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Accidents  and  Their  Prevention 

More  than  750  employees  of  the  Rochester  (N.  Y.)  Rail- 
way &  Light  Company  and  invited  guests  attended  the  meet- 
ing of  the  company  section  of  the  N.  E.  L.  A.  in  the  ban- 
quet hall  of  the  Powers  Hotel  on  Feb.  11.  The  meeting  was 
in  charge  of  the  general  safety  committee  of  the  Rochester 
Railway  &  Light  Company,  and  opened  with  an  address  on 
"Accidents  and  Their  Prevention,"  by  Mr.  Victor  T. 
Noonan.  During  the  course  of  the  evening  motion  pictures 
showing  safety  devices  and  guards  on  machines  in  operation 
at  the  Eastman  Camera  Works  were  shown,  as  well  as  lan- 
tern slides  illustrating  the  work  of  the  Rochester  Railway 
&  Light  Company.  The  latter  is  said  to  be  one  of  the  first 
companies  in  the  country  to  take  up  a  systematic  campaign 
against  accidents,  and  it  is  understood  that  it  is  also  the 
first  electric  light  company  to  have  pictures  taken  in  its  vari- 
ous plants  and  departments  showing  safe  and  unsafe  ways 
of  working.  Lantern  slides  showed  in  addition  careless 
habits,  safety  devices  in  the  gas  works  and  gas  street  de- 
partment, and  included  almost  everything  from  a  lineman 
climbing  a  pole  without  his  safety  belt  to  a  bookkeeper 
turning  the  ledger  leaves  the  wrong  way.  Slides  also  were 
used  to  show  safety  devices  of  the  New  York  Central  Rail- 
road, the  National  Association  of  Manufacturers  and  the 
United  States  Steel  Corporation.  Among  the  organizations 
represented  at  the  meeting  in  addition  to  the  Rochester  Rail- 
way &  Light  Company  were  the  Buffalo,  Lockport  &  Roches- 
ter Railway,  Buffalo;  Rochester  &  Pittsburgh  Railway, 
Rochester,  Syracuse  &  Eastern  Railway,  New  York  State 
Railways,  New  York  and  Rochester  telephone  companies, 
Chamber  of  Commerce,  Board  of  Education,  police  and  fire 
departments  and  the  Rochester  Engineering  Society. 


New  England  Power  Company  Expanding 

Rapid  growth  of  business  on  the  new  system  of  hydro- 
electric transmission  service  recently  inaugurated  by  the 
New  England  Power  Company  of  Shelburne  Falls,  M;i«„ 
has  necessitated  pushing  ahead  with  plans  for  the  con- 
struction of  the  so-called  Hoosac  development,  by  which 
12,000  kva  in  generating  machinery  will  be  added  to  the 
resources  of  the  organization.  Press  notices  state  that  the 
company  has  applied  to  the  county  commissioners  for 
authority  to  build  a  dam  on  the  Deerfield  River  about  three- 
quarters  of  a  mile  south  of  Monroe  Bridge,  in  the  town  of 
Monroe,  and  that  the  hydraulic  work  will  be  pushed  for- 
ward as  soon  as  the  conditions  permit.  According  to  the 
general  plans  of  the  company,  which  were  outlined  in  the 
Electrical  World  of  Dec.  28,  1912,  page  1365,  a  concrete 
dam  235  ft.  long  Will  divert  water  from  the  river  into  a 
conduit  and  canal  about  2.5  miles  in  length,  from  which  it 
will  be  delivered  to  the  wheels  in  the  power  house  at 
Hoosac  at  a  net  head  of  about  200  ft.  The  water- 
are  to  be  directly  connected  to  three  4000-kva  generatine, 
units,  each  consisting  of  a  60-cycle  and  a  25-cycle  generator 
mounted  on  a  common  shaft.  These  machines  act  as  fre- 
quency changers  between  the  New  England  company's  sys- 
tem and  that  of  the  Boston  &  Maine  Railroad,  whose  elec- 
trified train  service  through  the  Hoosac  Tunnel  is  operated 
by  25-cycle,  single-phase  locomotives. 

In  a  recent  interview  President  George  S.  Smith  stated 
that  about  100  miles  of  transmission  line  are  being  built  by 
the  New  England  Power  Company  and  allied  interests  to 
distribute  power  generated  by  the  Connecticut  and  Deer- 
field  River  plants,  and  thai  these  will  be  in  complete  opera- 
tion during  the  coming  spring.  Contracts  already  closed 
will  aggregate  between  $400,000  and  $500,000  annually. 
The  completion  of  the  Hoosac  station,  known  as  the  com 
pany's  No.  5  plant,  will  add  roughly  So  per  cent  to  the 
capacity  of  the  system,  and  although  it  had  not  been  in 
tended  to  equip  this  plant  until  1914.  the  expansion  of  tin 
business    necessitated    immediate    steps    toward    the    work. 


Work  on  the  large  storage  reservoir  is  progressing  satisfac- 
torily at  Somerset,  Vt..  and  of  its  total  capacity  of  2,700,- 
000,000  cu.  ft.,  there  should  be  provided  for  the  dry  season 
of  the  coming  summer  about  700,000,000  cu.  ft.,  the  com- 
pletion of  the  basin  being  expected  in  the  fall  of  the  present 
year.  Rapid  progress  is  being  made  on  the  tie  transmission 
line  which  is  being  built  between  the  Millbury  plant  of  the 
Worcester  Consolidated  Street  Railway  and  the  Greendale 
lines  of  the  Connecticut  River  Transmission  Company,  by 
which  a  complete  loop  is  to  be  formed  from  the  Deerfield 
River  plants  through  the  Worcester  district  and  the  Vernon 
plant  of  the  Connecticut  Company  back  to  the  Deerfield 
stations. 


Electrical  Developments  Near  Pittsburgh,  Pa. 

The  Kuhn  interests  of  Pittsburgh,  Pa.,  which  control  the 
West  Penn  Electric  Company,  are  preparing  to  put  in  three 
dams  on  the  Cheat  River,  Va.,  each  of  which  will  produce 
50,000  hp,  and,  provided  the  necessary  permission  shall  be 
obtained,  the  first  will  be  in  operation  about  Jan.  1,  [914. 
Certain  dams  will  also  be  established  on  Sandy  Creek,  in 
West  Virginia,  which  will  provide  additional  power.  The 
same  interests  also  control  the  fall  at  Ohiopyle,  Pa.,  where 
there  is  a  drop  of  no  ft.,  together  with  reservoir  rights  on 
the  Youghiogheny  River,  so  that  ultimately  about  250,000 
hp  will  be  available  for  commercial  purposes  around  Pitts- 
burgh. The  West  Penn  Electric  Company  has  at  the  pres- 
ent time  a  steam  station  at  Connellsville,  rated  at  52,000  hp 
and  operating  with  coal  costing  about  $1  a  ton.  The  1  1 
is  transmitted  as  far  as  Butler,  Pa.,  120  miles  away,  and  at 
the  present  time  there  are  some  [10  coal  mints  with  con- 
nected  loads  ranging  from  _>oo  hp  to  5000  hp  b.eing  supplied 
from  the  company's  system,  not  to  mention  the  numerous 
municipalities  centering  around  Connellsville.  With  the 
establishment  of  the  hydroelectric  plants  referred  to  a  ten- 
sion of  110,000  volts  will  be  adopted  for  transmitting  the 
electricity. 


Report  of  Commonwealth  Edison  Company 

Some  interesting  statistics  are  given  in  the  annual  1 1 
of  the  Commonwealth  Edison  Company  of  Chicago,  just 
issued.  The  company's  connected  business  (exclusive  of 
electrical  energy  supplied  to  other  public-service  corpora- 
tions) amounted  to  the  equivalent  of  8,293,523  standard 
16-cp  lamps  on  Dec.  31,  1912.  The  company  has  five 
generating  stations  and  forty-one  substations.  The  total 
number  of  customers  is  about  182,000,  the  average  retail 
lighting  rate  is  a  little  over  7  cents  and  the  aver, 
of  lamps  connected  per  customer  is  about  twenty-eight. 
An  analysis  of  the  total  operating  revenue  for  1912  of 
$15,362,000  shows  that  the  largest  portion,  $7,261,000,  or  47 
per  cent,  came  from  the  sales  of  electricity  for  lighting  at 
retail;  $3,704,000,  or  24  per  cent,  was  for  electricity  sup- 
plied to  railway  companies;  $2,602,000,  or  17  per  cent,  was 
for   energy  supplied   for   industrial    p  retail,   and 

$1,788,000,  or  12  per  cent,  was  for  wholesale  energy  for 
lamps  and  motors.  The  total  earnings  have  doubled  about 
every  four  and  a  half  years.  Of  the  Sl.i44.OOO  paid  in 
taxes  and  municipal  compensation  in  ton.  a  little  less  than 
$700,000  was  for  pi  and  nearly 

$400,000  was  for  municipal  compensation,  the  remainder 
being    the   federal   corp  1    dollar  of 

earnini  was  requir.  '  The 

constantly  increasing  demand  for  electric  servie. 

1  a  large  addition  to  the  I'isk  Street  station,  which 
eventually  will  he  doubled  in  output.  A  35,000-hp  Parsons 
turbim  rator  unit  is  heme,  installed  and  in  addition 

the  company  has  ordered  from  the  General  Electric  Com- 
pan\   a         oo-hp  I  urtis  turbim  1  itor.    The  annual 

meeting  o\   the  stockholders  will  be  held  on  Feb.   24. 


ELECTRICAL    WORLD 


Vol.  6i,  No.  8 


Verdict  of  Criminal  Conspiracy  Returned  Against 
Trust 

The  recent  decision  by  the  Supreme  Court  in  the  so-called 
bathtub  case  is  still  fresh  in  the  minds  of  many  who  have 
followed  the  patent  situation.  In  that  decision  it  was  held 
that  the  license  agreements  transcended  what  was  necessary 
to  protect  the  patented  dredger  for  making  enamel-ware 
and  passed  to  the  purpose  and  achieved  the  results  of  a 
monopoly.  The  case  was  then  remanded  to  the  lower  court 
for  the  trial  of  the  pending  indictments  under  the  criminal 
clauses  of  the  Sherman  act.  Two  indictments  had  been 
returned  by  the  federal  grand  jury  charging  that  by  criminal 
conspiracy  the  defendants  controlled  83  per  cent  of  the  out- 
put of  enameled-ware  and  by  means  of  patent  license  agree- 
ments restrained  trade  and  dictated  prices  to  the  jobbers 
and  retailers. 

On  Feb.  14  a  jury  sitting  in  the  federal  District  Court  at 
Detroit,  Mich.,  returned  a  verdict  of  guilty  on  the  con- 
spiracy charge.  The  act  is  a  misdemeanor,  punishable  by 
not  more  than  one  year's  imprisonment  or  a  fine  not  ex- 
ceeding $5,000,  or  both.  Judge  Sessions  on  Feb.  15  imposed 
fines  on  the  fourteen  individual  and  thirteen  corporate 
defendants  ranging  from  $1  to  $10,000.  The  fines  totaled 
$51,007.  The  judge  explained  the  differences  in  the  fines 
on  the  ground  of  the  financial  circumstances  of  each  de- 
fendant and  the  parts  the  various  defendants  played  in  the 
conspiracy.  He  furthermore  overruled  the  Attorney-Gen- 
eral's request  that  three  of  the  individual  defendants  be 
imprisoned,  on  the  ground  that  in  the  former  trial  they 
were  dismissed,  thus  raising  some  doubt  as  to  the  propriety 
of  an  extreme  punishment.  The  defense  has  made  no  state- 
ment as  yet  in  reference  to  an  appeal  from  the  verdict. 


Good  Will  in  Public  Utilities 

In  an  address  before  the  New  York  Edison  Commercial 
School  on  Feb.  13  Mr.  T.  C.  Martin,  secretary  of  the  Na- 
tional Electric  Light  Association,  speaking  to  the  topic 
"Good  Will  in  Public  Utilities,"  intimated  that  the  public 
service  commissions  have  not  yet  discovered  that  with  be- 
tween thirty  and  forty  in  full  operation  they  are  rapidly 
drifting  into  chaos,  confusion  and  contradiction,  and  that 
one  thing  above  all  others  needed  now  is  uniformity  and 
standardization  of  verdict,  ruling,  regulation,  requirement, 
phraseology  and  definition.  The  art  being  one,  Mr.  Martin 
maintained  that  its  governing  conditions  must  harmonize. 
The  speaker  pointed  out  that  good  will  in  utilities  under  the 
new  conditions  is  taking  on  a  novel  aspect  and  suggested 
that  one  conception  of  good  will  may  be  said  to  be  human 
effort  imposed  upon  raw  material.  Expanding  on  this 
theme,  Mr.  Martin  said  there  is  not  a  public-utility  system 
in  this  country  that  has  not  had  built  into  it  'the  labor, 
anxiety,  energy,  tears,  self-sacrifice  and  lives  of  loyal  and 
faithful  workers,  so  that  the  physical-valuation  idea  by 
itself  cannot  hold.  The  intellectual  value  of  a  property  was 
touched  upon  by  the  speaker,  who  maintained  that  in  spite 
of  all  that  has  been  said  by  the  great  authorities  about  the 
value  of  good  will,  the  tendency  has  been  to  neglect  en- 
tirely the  intellectual  value  of  a  system  or  property,  though 
without  such  value  no  property  could  be  run. 
•  In  summing  up  his  speech  Mr.  Martin  formulated  his 
ideas  about  good  will  in  public  utilities  in  the  following 
series  of  propositions:  (1)  Good  will  is  the  intellectual 
value  of  a  public  utility  as  distinguished  from  and  in  addi- 
tion to  its  physical  value.  (2)  Intellectual  value  is  cumu- 
lative, perpetual  and  eternal.  Good  will  lives.  The 
physical  value  is  subject  to  constant  depreciation,  never 
renews  itself,  and  ever  demands  new  capital  and  new  con- 
struction. (3)  Intellectual  value  is  based  upon  the  human 
element  and  function.  One  man  can  renew  a  plant  three, 
five  or  seven  times  in  his  career  with  growing  knowledge," 


experience  and  judgment.  The  value  that  goes  into  the 
plant  is  "lie,"  not  "it."  (4)  The  personal  responsibility  now 
looms  up  because  there  can  be  no  intellectual  value  or  moral 
value  without  a  human  personality  behind  it.  That  narrows 
it  down  to  each  one,  to  foster  good  will  where  inherited,  to 
create  it  where  non-existent.  (5)  The  earning  power  of 
a  property  does  not  lie  in  its  physical  elements.  It  lies  in 
effective  administration,  efficient  management,  loyal  de- 
votion of  every  officer  and  employee  to  the  ideal  of  satis- 
factory public  service.  Good  will  is  "we"  to  the  extent 
of  our  ability  to  do  and  give  good  service.  (6)  Intellectual 
value  of  a  property  carries  with  it  the  implication  of  a 
recognized  value  of  the  individual  who  contributes  to  its 
creation  and  of  a  value  that  may  continue  long  after  he 
has  ceased«to  throw  a  switch,  figure  a  balance  sheet,  bring 
in  a  new  customer  or  open  up  a  new  line  of  consumption. 


Patent  Office  Employed  to  Harass  Competitors 

On  Feb.  13  a  jury  verdict  of  guilty  on  three  counts  in  the 
indictment  charging  conspiracy  under  the  Sherman  act  was 
returned  against  President  John  H.  Patterson  and  twenty- 
eight  other  officers  of  the  National  Cash  Register  Company 
at  Cincinnati,  Ohio.  Besides  charging  that  nearly  all  com- 
petitors had  been  driven  out  of  business  by  illegal  methods, 
and  that  a  monopoly  of  the  cash-register  business  had  been 
created  by  these  means,  it  was  also  charged  that  the  com- 
pany had  applied  for  patents  on  the  machines  and  improve- 
ments invented  by  competitors.  The  latter  means  was  used 
to  harass  their  business  opponents,  in  addition  to  such 
tricks  as  selling  bogus  imitations  of  competitive  machines, 
threatening  lawsuits  and  organizing  "fake"  competitive 
companies. 

The  defendants  were  sentenced  on  Feb.  17  by  Judge 
Hollister,  who  imposed  both  a  fine  and  a  jail  sentence  in 
each  case  except  one,  in  which  judgment  was  set  aside. 
The  fines  were  as  high  as  $5,000  and  the  maximum  sentence 
was  one  year.  The  company's  commercial  practices  were 
denounced  by  the  judge,  who  said  in  part:  "I  have  never 
heard  of  a  legitimate  concern  having  a  competition  depart- 
ment whose  sole  duties  were  not  to  sell  goods  but  to  prevent 
the  sale  of  goods  by  competitors."  Notice  of  appeal  was 
given  by  the  attorneys  for  the  defendants. 

This  is  the  second  case  in  which  jail  sentences  have  been 
imposed  under  the  Sherman  law.  The  first  instance  was 
that  of  the  "turpentine  trust,"  when  three  men  were  sen- 
tenced to  serve  three  months.  Their  case  is  now  on  appeal 
in  the  Supreme  Court. 


Senate  Defeats  Federal  Tax  on  Water-Powers 

The  proposal  of  President  Taft  and  Secretary  of  War 
Stimson  that  the  federal  government  have  control  over 
wahr-power  sites  to  the  extent  of  imposing  a  "reasonable 
annual  charge"  was  defeated  in  the  Senate  on  Feb.  17.  The 
issue  was  fought  out  on  the  Connecticut  River  dam  bill. 
in  which  was  included  a  provision  for  an  annual  federal 
tax.  On  the  motion  of  Senator  Bankhead,  of  Alabama,  the 
provision  was  stricken  from  the  bill.  With  that  out  the 
bill  passed  by  a  vote  of  seventy-four  to  twelve. 

An  amendment  was  made  to  the  bill,  at  the  suggestion  of 
Senator  Borah,  making  hydroelectric  transmission  compa- 
nies having  transmission  lines  passing  from  one  state  to  an- 
other subject  to  the  control  of  the  Interstate  Commerce 
Commission  and  to  the  interstate  commerce  laws.  Another 
amendment,  added,  by  Senator  Jones,  gives  the  Secretary 
of  War  the  right  to  cancel  the  privileges  on  the  Connecticut 
River  granted  by  the  measure  to  the  Connecticut  River 
Power  Company  if  the  company  ever  becomes  part  of  an 
unlawful  monopoly  or  corporation  or  ever  enters  into  any 
contracts  in  restraint  of  trade. 
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Notwithstanding  the  passage  of  the  bill  by  the  Senate,  the 
Secretary  of  War  does  not  yield  to  the  Senate  in  his  belief 
in  a  federal  tax  on  water-powers.  He  issued  a  statement, 
following  the  passage  of  the  bill,  voicing  the  opinion  of  the 
administration  and  the  advocates  of  the  tax,  which  is  in 
part  as  follows:  "A  dam  is  to  be  built  by  the  Connecticut 
River  Company  at  the  Enfield  Rapids,  on  the  Connecti- 
cut River.  This  dam  will  promote  navigation  and  it  will 
also  create  valuable  water-power  for  that  company.  I  in- 
sisted that  the  company,  as  one  of  the  conditions  under 
which  it  was  to  obtain  the  government's  consent  for  the 
•construction  of  the  dam,  should  pay  into  the  national  treas- 
ury a  share  of  its  net  profits  above  8  per  cent,  this  money 
to  be  applied  by  the  government  toward  the  improvement 
of  the  navigation  of  the  Connecticut  River.  The  company 
was  quite  ready  to  do  this,  and  the  arrangement  was  care- 
fully drawn  up  and  agreed  upon.  The  majority  of  the 
United  States  Senate,  comprising  almost  all  of  the  Demo- 
cratic members,  are  unwilling  to  permit  this  contribution  to 
be  made  to  the  national  treasury.  They  insist  that  this  valu- 
able privilege  shall  be  granted  to  the  Connecticut  River 
Company  without  any  such  return,  and  they  insist  upon  this 
in  face  of  the  fact  that  the  company  is  ready  to  pay  it.  I  do 
not  believe  that  such  a  position  is  good  law  or  good  busi- 
ness or  good  politics,  and  T  venture  the  prediction  that  in 
spite  of  this  apparent  rebuff  the  day  when  these  valuable 
water-powers  will  be  given  away  for  nothing  is  over." 

It  is  stated  in  Washington  that  the  fight  for  the  principle 
involved  will  be  resumed  at  the  extraordinary  session  of  the 
Senate  which  was  called  by  President  Taft  on  Feb.  18  to 
convene  on  March  4.  It  is  the  intention  of  the  advocates 
of  a  federal  tax  on  water-power  sites  to  renew  the  fight 
at  every  opportunity,  and  as  bills  granting  the  privilege  of 
constructing  dams  are  constantly  being  introduced  in  Con- 
gress, there  will  be  no  lack  of  opportunities  for  the  advo- 
cates of  the  principle. 


Chicopee  (Mass.)   Power  Issue  Settled 

By  a  unanimous  vote  the  Board  of  Aldermen  of  Chicopee, 
Mass.,  has  granted  over  the  veto  of  Mayor  Rivers  a 
franchise  to  the  Amherst  Power  Company  which  authorizes 
the  erection  of  400  poles  in  the  municipality  and  the  conse- 
quent distribution  of  electrical  energy  from  the  hydro- 
electric and  steam  auxiliary  stations  of  the  company  to 
power  consumers  in  the  community.  Representatives  of 
the  company  have  announced  their  willingness  to  enter  into 
reasonable  business  arrangements  with  the  competing  War- 
ren Power  Company  for  the  joint  use  of  poles.  In  the 
event  of  a  disagreement  the  joint  use  of  poles  may  be 
ordered  by  the  State. 


Patentee  Held  to  Have  No  Right  to  Fix  Resale  Price 

Those  who  have  held  that  a  patentee  has  the  right  to 
fix  the  resale  price  on  his  patented  article  or  device,  on  the 
ground  that  the  statute  gives  him  the  unlimited  right  to 
exclude  all  others  from  making  or  vending  his  device  dur- 
ing the  term  of  the  patent  grant,  were  undoubtedly  dum- 
fnunded  at  the  decision  rendered  this  week  by  Judge  Raj 
in  the  United  States  District  Court  at  New  York.  The 
Waltham  Watch  Company,  of  Waltham,  Mass.,  asked  the 
court  to  enjoin  Mr,  Charles  A.  Keene,  a  New  York  jeweler, 
from  selling  at  less  than  its  fixed  price  one  of  the  watch 
movements  patented,  manufactured  and  sold  by  it. 

Mr.  Keene  contended  that  after  purchasing  the  watches 
they  became  his  exclusive  property  and  that  he  could  sell 
them  for  whatever  lie  wished.  He  also  alleged  that  the 
Waltham  company,  although  it  charged  $28.50  for  the 
movement  in  this  country,  sold  it  to  exporters  for  $10. 
Every  watch  sold  by  the  manufacturer,  it  is  said,  contained 


a  notice  that  the  jobber  or  retailer  thereby  bound  himself 
to  regard  the  price  agreement. 

Judge  Ray,  in  sustaining  Mr.  Keene's  contention  and 
dismissing  the  application  for  injunction,  held  that  it  was 
contrary' to  public  policy  to  permit  a  patentee  to  prescribe 
the  terms  of  resale.  The  court  said  further  that  the  case 
had  no  paralled  in  Henry  versus  Dick,  where  the  restrictions 
related  to  the  use  of  the  patented  machine  rather  than  its 
sale.  In  the  latter  case  the  patentee,  said  the  court,  was 
to  receive  his  reward  in  part  from  the  use  of  the  machine. 


Burton  Act  to  Be  Extended 

At  a  conference  between  Secretary  of  War  Stimson  and 
tlie  House  foreign  affairs  committee  this  week  it  was  de- 
cided to  postpone  all  legislation  for  the  control  of  the 
power  companies  operating  at  Niagara  Falls.  The  Cline 
bill,  indorsed  by  the  committee  on  foreign  affairs,  also  re- 
ceived the  indorsement  of  Secretary  Stimson,  but  owing  to 
the  congested  condition  of  business  in  the  House  the  com- 
mittee decided  it  would  be  unwise  to  press  the  bill  at  this 
session.  Secretary  Stimson  advised  that  the  Burton  law, 
which  will  expire  on  March  4,  be  extended  and  this  exten- 
sion will  probably  be  granted. 


Jovians  and  Society  for  Electrical  Development,  Inc. 

Mr.  James  M.  Wakeman,  general  manager  of  the  Society 
for  Electrical  Development,  Inc.,  spoke  on  "The  Latest 
Expression  of  Jovianism"  at  the  semi-monthly  luncheon  of 
the  New  York  Jovian  luncheon  club  on  Feb.  19.  Mr.  V 
man,  who  was  the  Apollo  of  the  fifth  Jovian  congress  and 
was  prominent  in  the  early  history  of  the  order,  recalled  the 
days  when  the  membership  numbered  only  about  500  and 
also  told  of  the  work  done  by  Mr.  J.  Robert  Crouse  in 
fostering  a  spirit  of  co-operation  among  electrical  men. 

He  said  that  the  purpose  of  the  Societj  Eor  Electrical 
Development,  Inc.,  to  increase  public  demand  for  electrical 
energy  and  appliances,  is  one  of  co-operation,  and  that,  as 
the  purpose  of  the  Jovian  Order,  representative  of  fraternal- 
ism  in  the  electrical  industry,  is  also  one  of  co  op< 
these  bodies  have  a  common  purpose  and  can  accomplish 
much  of  mutual  advantage  by  acting  together.  1  le  exti  I 
to  the  entire  order  an  invitation  to  attend  the  conference 
which  the  society  is  to  hold  in  New  York  on  March  4  and 
5,  as  noted  elsewhere  in  this  issue,  and  to  send  suggestii  ns 
of  methods  for  carrying  on  the  society's  work  to  Mr.  T.  C. 
Martin,  who  is  making  a  digest  of  the  many 
this  line  that  have  already  been  forwarded,  lie  also  in- 
vited the  order  to  take  part  in  the  discussion  at  the  o 
ence  and  to  attend  the  banquet  which  the  society  is  to  hold 
at  Delmonico's  on  the  evening  of  March  5. 

Mr.  Wakeman  instanced  as  an  example  of  the  things 
which  Jovians  could  do  along  the  lines  of  practical  co- 
operation that  a  lamp  salesman  might  complain  of  the  ab- 
sence of  an  electric  fan  in  a  barber  shop  on  a  hot  day,  thus 
helping  the  fan  salesman  toward  securing  an  order,  or 
thai  a  fan  salesman  might  complain  when  he  found  inade- 
quate lighting  service  in  a  hotel  room  and  thus  help  to 
pave  the  wa\   for  the  lamp  salesman.  ich  methods 

will  help  to  iii>  lse  of  electr 

Mr.  Charles  L.  Eidlitz,  electrical  engineer  and  contractor, 
of  New  York,  of  long  connection  with  the  Jovian  Order, 
being  called  upon,  said  that  too  many  Jovians  are  content 
merely  to  belong  to  the  order,  remain  inactive  and  let  some- 
1  ne  el  actual  work.     Mr.  \\".  C.  Andrews,  of  the 

membership  committee,  it  he  had  received  the 

names  of  u;  prospective  members  for  the  next  rejuvena- 
tion, which  is  to  take  place  in  March,  and  that  an  excellent 
program  hail  been  arranged  for  the  occasion. 
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New   Public   Utilities   Board   for   Massachusetts 
Proposed 

A  bill  is  being  drafted  in  the  Legislature  providing  for  a 
new  public  utilities  board  to  be  known  as  the  transporta- 
tion commission,  with  supervision  of  railroads,  electric  rail- 
ways, steamships,  express  companies,  telephone  and  tele- 
graph  service.  The  bill  is  a  redraft  of  the  Washburn  bill 
to  give  more  power  to  the  Railroad  Commission,  and  re- 
sembles the  public  utilities  measures  advocated  by  Governor 
Foss  for  the  past  three  years.  The  proposed  board  would 
have  five  members,  the  chairman's  salary  being  $10,500  and 
the  other  commissioners'  $10,000  each.  If  the  present  bill 
is  enacted  the  Gas  and  Electric  Light  Commission  will  be 
retained  as  at  present,  with  regulatory  powers  over  central 
stations,  gas  companies  and  municipal  plants. 


Public  Service  Commission  News 

Massachusetts  Commission 

The  Gas  and  Electric  Light  Commission  gave  a  hearing 
at  Westfield  upon  the  petition  of  the  municipal  light  board 
for  authority  to  reduce  the  price  of  gas  from  $1.10  to  $1 
per  1000  cu.  ft.  and  of  electricity  for  lighting  purposes 
from  10  cents  to  7  cents  per  kw-hr.  The  town  also  desires 
to  lower  the  electric  energy  rates  for  motors,  establishing 
a  sliding  scale  of  from  4  cents  to  2  cents  per  kw-hr.,  depend- 
ing upon  the  quantity  used.  Manager  T.  T.  Logie  of  the 
lighting  department  testified  that  by  establishing  a  lower 
energy  rate  for  motors  than  already  obtains  larger  consum- 
ers could  be  induced  to  sign  contracts  for  service,  and  that 
the  additional  business  would  enable  the  plant  to  be  more 
economically  operated  per  unit  of  output.  At  present  about 
2800  hp  is  required  to  operate  the  factories  in  the  town, 
which  is  the  largest  center  of  whip  manufacturing  in  the 
world.  The  town  electric  plant  furnishes  about  500  lip  in 
this  service  at  present.  Representatives  of  the  Westfield 
Power  Company,  a  concern  supplying  about  seventeen 
tenants  with  a  total  of  about  175  hp,  objected  to  the  reduc- 
tion in  energy  rates  for  motors  on  the  ground  that  the 
municipality  had  no  right  to  offer  service  at  prices  below  its 
actual  cost  of  production.  Chairman  Barker  called  atten- 
tion to  the  disadvantages  of  the  law  requiring  depreciation 
to  be  figured  at  5  per  cent  by  municipal  plants  and  said  that 
a  thorough  investigation  would  have  to  be  made  before  the 
board  would  decide  the  issue.  Commissioner  Schaff  criti- 
cised the  proposed  sliding  scale  for  motor  service,  suggest- 
ing that  the  municipal  plant  should  offer  both  large  and 
small  manufacturers  equally  favorable  rates.  The  proposed 
entry  of  the  Amherst  Power  Company  into  the  town  was 
mentioned,  and  the  commissioner  voiced  the  opinion  that 
a  five-year  contract  between  the  company  and,  the  town 
should  not  be  exceeded,  in  view  of  the  possible  future  of 
water-power  development  in  the  Connecticut  and  Westfield 
Valleys.  General  Schaff  also  said  that  the  municipal  light- 
ing department  should  be  run  at  a  profit  and  according  to 
business  principles  generally.  The  case  was  taken  under 
advisement. 

Ohio   Commission 

The  Public  Service  Commission  has  ordered  the  Cleve- 
land, Painesville  &  Eastern  Railroad  to  install  side  arms, 
supported  by  brackets,  on  its  lines  between  Painesville  and 
Willoughby  Township,  the  side  arms  to  be  of  sufficient 
length  and  so  placed  as  to  afford  a  clearance  of  not  less  than 
6  ft.  between  any  one  and  all  of  its  high-tension  lines  and 
the  nearest  wire  of  the  Western  Union  Telegraph  Company. 
The  company  is  also  ordered  to  insert  a  suitable  strain  in- 
sulator in  every  case  where  a  strain  guy  is  used  on  the  south 
side  of  any  pole  north  of  the  lines  of  the  Western  Union 
Telegraph  Company  between  the  eastern  limits  of  Paines- 
ville, Ohio,  and  the  point  of  crossing  at  the  east  line  of  ' 


Willoughby  Township,  and  to  insert  a  similar  insulator  in 
the  guy  close  to  the  point  where  said  guy  is  attached  to  the 
anchor  bolt.  It  is  required  in  every  case  where  a  strain  guy 
is  installed  on  the  south  side  of  any  pole  to  install  a  strain 
guy  upon  the  north  side  of  the  pole,  or,  if  the  installation  of 
a  strain  guy  on  the  north  side  of  the  pole  is  found  to  be  im- 
practicable, then  a  push  guy  shall  be  installed  on  the  south 
side  of  the  pole  in  such  manner  as  to  prevent  the  pole  lean- 
ing south  under  the  combined  influence  of  the  strain  guy 
and  the  prevailing  north  winds.  It  was  further  ordered 
that  the  company  be  required  to  maintain  a  clearance  dis- 
tance of  not  less  than  6  ft.  between  any  and  all  of  its  high- 
tension  transmission  lines  or  wires  and  any  and  all  of  the 
wires  of  the  Western  Union  Telegraph  Company.  The 
changes  and  improvements  are  required  to  be  fully  com- 
pleted on  or  before  March  1,  1913,  and  the  company  must 
cause  an  inspection  to  be  made,  by  competent  linemen,  at 
regular  intervals  of  not  to  exceed  ten  days,  of  all  and  every 
part  of  its  high-tension  line  between  its  generating  station 
m  Painesville,  Ohio,  and  its  substation  in  Willoughby,  Ohio, 
and  this  inspection  shall  be  made  to  include  and  cover  in- 
sulators, tie  wires,  pins,  cross  wires,  ground  wires  and  their 
support  and  the  wire  connecting  the  ground  wire  with  the 
earth.  The  company  is  required  to  keep  on  file,  subject  to 
inspection  by  the  Public  Service  Commission  of  Ohio,  all 
reports  of  inspections  made  hereunder  and  all  reports  of 
trouble  on  this  line. 


Current  News  and  Notes 

Rejuvenation  of  Minnesota  Jovians. — A  rejuvenation 
of  the  Sons  of  Jove  is  announced  to  take  place  in  Duluth, 
Minn.,  Feb.  22.  •  The  affair  falling  on  a  holiday,  prospects 
for  a  large  attendance  are  promising.  Many  prominent 
men  in  civic  and  sectional  circles  have  been  invited  to 
attend. 

*  *     * 

Hydroelectric  Power  for  Nashville. — The  long  trans- 
mission line  from  the  Ocoee  River  hydroelectric  develop- 
ment of  the  Tennessee  Power  Company  to  Nashville,  Tenn., 
will  be  completed  early  in  May,  it  is  expected.  This  trans- 
mission is  operated  at  66,000  volts,  and  the  wires  are  carried 
on  steel  towers.  The  energy  will  be  supplied  to  the  Nash- 
ville Railway  &  Light  Company  for  distribution. 

*  *     * 

Denver  Telephone  Company  Outlawed. — At  a  special 
election  held  on  Feb.  14  an  ordinance  initiated  by  petition 
was  passed  declaring  the  Mountain  States  Telephone  & 
Telegraph  Company  an  outlaw  on  Denver  streets  and 
alleys.  Rates  were  established  for  unlimited,  measured 
service  and  residence  telephones,  and  the  telephone  com- 
pany is  required  to  apply  within  a  limited  time  for  a 
franchise. 

*  *     * 

Central  Station  Compelled  to  Use  Ice  for  Making 
Steam. — With  the  Arkansas  River  frozen  solid  and  the 
city  water  supply  shut  off,  the  municipal  electric  light  plant 
at  Tulsa,  Okla.,  was  compelled  to  melt  more  than  1000 
cakes  of  artificial  ice  for  water  to  keep  its  boilers  running 
last  month.  When  the  ice  supply  was  exhausted  the  plant 
was  compelled  to  shut  down,  leaving  the  city  in  total  dark- 
ness and  the  street  cars  tied  up. 

*  *     * 

Municipal  Plant  Wants  a  13.5-CENT  Rate. — Accord- 
ing to  the  St.  Louis  newspapers,  the  Board  of  Aldermen 
of  Kirkwood,  a  suburb  of  that  city,  is  considering  the  re- 
ported need  for  an  increase  in  the  municipal  electric-service 
rates  from  12.5  cents  to  13.5  cents  per  kw-hr.  This  will 
put  the  price  above  that  of  the  Suburban  Electric  Light  & 
Power  Company  of  St.  Louis,  which  is  delivering  electrical 
energy  there  at  a  gross  rate  of  12.5  cents. 
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Proposed  Municipalization  of  All  New  Public  Utili- 
ties in  Indiana. — A  bill  has  been  introduced  in  the  Indiana 
Legislature  providing  that  no  municipality  shall  grant  a 
franchise  to  a  gas,  electric  light  or  power  company  until  the 
question  of  buying  the  public  utility  has  been  voted  on  by 
the  people.  The  proposed  bill  will  give  a  city  authority  to 
h'sue  bonds  for  the  purchase  or  lease  of  such  a  plant. 

*  *     * 

Novel  Use  for  Clay  Conduit. — That  more  than  one  kind 
of  "juice"  may  be  run  through  a  conduit  is  illustrated  by 
the  novel  use  which  a  wealthy  wool  merchant  of  Philadel- 
phia is  said  recently  to  have  made  of  some  600  12-in. 
lengths  of  vitrified-clay  conduit.  These  tile  ducts  are  being 
built  into  the  wall  of  a  wine  cellar  to  serve  as  receptacles 
for  wine  bottles.  Each  piece  of  conduit  being  about  4  in. 
in  diameter  and  a  foot  in  length,  is  just  the  right  size 
to  hold  a  quart  bottle  comfortably. 

Safety  Training  in  Public  Schools. — The  committee 
on  welfare  and  sanitation  of  the  United  States  Steel  Cor- 
poration has  induced  the  Board  of  Education  of  Pittsburgh 
to  place  in  the  curriculum  of  all  the  minor  schools  a  course 
of  training  for  the  purpose  of  enabling  children  of  work- 
men to  absorb,  in  the  course  of  their  regular  classroom 
duties,  principles  of  caution  and  self-protection.  The  com- 
mittee also  intimates  that  technical  colleges  will  soon  begin 
a  course  of  systematic  instruction  of  engineers  in  the  matter 
of  foresighted  protection  of  the  men  to  come  under  their 
direction. 

*  *     * 

Bill  to  Prohibit  Exportation  of  Energy  from  Wash- 
ington.— The  Senate  and  House  irrigation  and  arid-land 
committees  of  Washington  State  have  before  them  a  bill 
which  provides  that  waters  or  streams  in  the  State  neces- 
sary for  irrigation  cannot  be  used  for  the  generation  of 
electricity  to  be  sold  in  other  states.  The  primary  object 
of  the  measure  is  said  to  be  to  prevent  the  Northwestern 
Electric  Company  from  proceeding  with  its  extensive  opera- 
tions on  the  Klickitat  River.  The  company  is  damming 
the  stream,  erecting  power  houses  and  spending  several 
millions  of  dollars  on  a  hydroelectric  system,  the  greater 
part  of  the  energy  from  which  is  to  be  disposed  of  in  Port- 
land. Ore.  The  water  is  all  that  is  available  for  the  irriga- 
tion of  some  500,000  acres  of  arid  land  in  Klickitat,  ''1  akima 
and  Benton  Counties. 

*  *     * 

Civil   Service   Examinations  for   First    and    Second 
Class  Steam  Engineers. — On  March  5  the  United  States 
Civil  Service  Commission  will  hold  an  open  competitive  ex- 
amination for  first-class  steam  engineer.     Practical  knowl- 
edge of  mechanical  and  electrical  engineering  ami  o] 
tion  nf  heating  and  lighting  plants  and  elevator  machinery 
will  be  necessary.    The  salary  is  $1,200  a  year.    Form  1312, 
to  be  had  from  the  United  States  Civil  Service  Commission, 
Washington,  D.  C,  outlines  the  requirements  fur  those  "h 
desire  to  take  the  examination.    An  examination  for  a 
ant  steam  engineer  takes  place  on  March  6.    This  is  for  the 
position   of   engineer   in   the   Quartermaster   Corps   of   the 
army  at  San  Juan,  Porto  Rico,  at  $100  per  month,  the  usual 
entrance  salary  being  $1,000  per  annum.     The  subjects  will 
be  the  same  as  in  the  examination  for  first-class  engineer 
Form    1800  gives  detailed   information   regarding   tin 
amination  and  the  places  where  it  is  to  l»e  held. 
*     *     * 

1  1  kctro-Stimulation  of  Winter  Egg  Output. — Until 
recently  Mr.  Oscar  L.  Hallack,  a  poultry  producer  of 
Ossining,  N.  Y.,  viewed  with  alarm  the  decreasing 
output  of  his  flock  of  hens  as  the  hours  of  daylight  shi  rl 
ened  with  the  coming  of  winter.  Learning,  however,  of  the 
advantages  of  central-station  service  in  other  industries, 
Mr.  Hallack  conceived  the  idea  of  installing  electric  lamps 


in  his  chicken  house,  and  these  he  now  switches  on  each 
day  at  the  early  hour  when  he  goes  about  his  matutinal 
milking.  With  the  advent  of  this  false  dawn  the  henhouse 
is  immediately  astir,  the  cocks  begin  to  crow,  and  the  hens 
promptly  set  about  their  day's  work  of  scratching.  By 
again  turning  on  the  illumination  at  the  approach  of  dusk, 
the  electrical  hengineer  is,  in  all,  able  to  prolong  barnyard 
activity  and  production  to  the  span  of  a  July  day.  Of 
course    with    the    shortening    winter    da\  imes    a 

corresponding  increase  in  the  electric-light  bills,  but  the  in- 
creased industry  and  output  of  his  feathered  helpers  leaves 
for  the  astute  poulterer  a  handsome  margin  of  profit. 

Employment  Exchange  for  Technical  Men. — Mr.  II 
C.  Spaulding,  an  1887  graduate  of  the  Massachusetts  In- 
stitute of  Technology,  who  has  been  connected  with  various 
electrical  and  mechanical  organizations,  including  the 
Thomson-Houston  Electric  Company,  the  Siemens  &  Halske 
Electric  Company,  the  Blake  &  Knowles  Pump  Company, 
the  Yale  &  Towne  Manufacturing  Company,  etc.,  has  been 
placed  in  charge  of  the  new  technical  employment  depart- 
ment recently  established  by  the  National  Employment 
Exchange.  The  exchange,  whose  offices  are  located  at 
30  Church  Street,  New  York,  has  now  completed  its  third 
year,  having  been  founded  by  a  group  of  well-known  busi- 
ness men  who  realized  the  need  for  a  reliable  and  sub- 
stantial clearing  house  between  employees  and  employers. 
Although  not  yet  on  a  self-sustaining  basis,  the  cost  of 
operation  has  steadily  decreased.  The  growing  number  of 
requests  for  and  applications  from  men  of  technical  train- 
ing has  demonstrated  the  advisability  of  establishing  the 
present  new  technical  department  devoted  solely  to  this 
class  of  employees,  and  the  recognition  already  accorded 
it  by  engineering  ami  business  concern 
the  wisdom  of  the  step. 

*     *     * 

The  Complete  Electric  Vehicle. — A  Long  Island 
woman  recently  addressed  to  the  Electric  Vehicle  Associa- 
tion of  America  the  following  request  for  assistance  in 
obtaining  fulfilment  of  her  ideals  concerning  electric-auto- 
mobile construction :  "Could  you  build  an  electric  car,  on 
the  small  van  design,  and  equip  same  with  living  accommo- 
dations for  three  adults:  have  the  electric  motor  power  to 
be  used  on  electric  cooking  appliances — say,  for  instance, 
making  use  of  my  own  ideas,  of  papier-mache  washl 
and  drain  pipes,  the  same  to  be  thrown  away  each  day ; 
collapsible  rubber  bathtub,  fastened  in  a  compartment  under 
a  trap  door  in  floor  of  ear;  walls  lined  with  quilted  satin 
sectional  flaps,  hiding  compartments  and  cloth- 

ing; also  cot  beds  to  be  folded  back  against  the  wall 
for  tables  and  campstools;  mirror  panels,  ■ 
flat  wicker  hamper  on  roof  of  car — same  surrounded  with 
guard  railings;  extension  porch   folding  under  exit  door: 
chauffeur's  seat  convertible  inl  the  Davenport  bed 

plan?  What  would  be  total  cost  of  such  a  car?  Walls  to 
be  satin — floor  stained  cork  mat — or  inlaid  rubber  floo 
like  that  used  on  the  new  ferry  boats:  long  narrow  windows 
swinging  outward  and  shutter  ventilators  high  above  and  in 
the  roof;  all  fixtures  aluminum  rims — storage  space  for  slid- 
ing table  and  aluminum  cooking  ware  somewhere  near  the 
motor.  Could  same  be  built  and  sold  on  terms  of  a  few 
hundred  down  and  balance  a;  stated  intervals,  or  same  as 
a  house  mortgage,  at  $yi  per  cent  interest?  The  writer 
abhors  the   stationarj    :  and   wants   a   honn 

wheels   for  self,   husband   and  draw  the  di 

and  have  had   it   in   mind    for  over  ten  years.      Now   | 

Got  no  mi  I  want 

tantial    returns    for   what    1    would    spend.      Don't    like 
gasoline.     Your  esteemed   reply  would   greatly  oblige."     It 
has  been   suggested   that   if  tins  ear  de  luxe  should   b» 
a  reality,  it  would  make  an  excellent  vehicle  for  an  electric- 
light  sales  manager. 
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Efficiency  Studies  with  Moving-Picture  Camera. — ■ 
At  its  Providence  (R.  I.)  factory  the  New  England  Putt 
Company  makes  use  of  a  moving-picture  camera  to  analyze 
individual  efficiency  and  eliminate  waste  motions  from  its 
workmen's  routine  tasks.  With  this  camera  photographic 
records  are  taken  of  the  men  at  their  work.  Close  by  each 
laborer  is  a  large  clock,  the  hands  of  which  revolve  at  the 
rate  of  one  revolution  in  six  seconds.  The  subdivisions  of 
time  intervals  on  the  face  of  this  clock  are  so  minute  that 
it  is  possible  by  a  microscopic  examination  of  the  films  to 
tell  to  within  0.0005  minute  the  time  required  for  each 
motion  or  part  of  a  motion.  As  a  result,  unnecessary  effort 
has  been  eliminated  by  putting  the  worker's  tools  or  mate- 
rials within  more  convenient  reach,  enabling  him  to  make 
more  rhythmical  motions  and  arranging  his  motions  in  more 
economic,  sequence.  From  practical  experience  with  the 
moving-picture  analysis,  the  company  has  found  the  time 
required  for  the  manufacture  of  its  goods  cut  by  two-thirds, 
and  even  more;  in  one  example  from  thirty  to  seven  seconds. 

*  *     * 

Investigation  of  Explosion-Proof  Motors. — The  Bureau 
of  Mines  has  been  conducting  an  extensive  investigation  of 
explosion-proof  motors,  having  reference  to  a  type  of  motor 
inclosed  by  a  casing  so  constructed  that  an  explosion  of  mine 
gas — or  methane — and  air  within  the  casing  will  not  ignite 
a  mixture  of  the  same  gas  surrounding  the  motor.  The 
results  of  this  investigation  have  been  published  in  Bulletin 
No.  46,  prepared  by  Mr»  H.  H.  Clark.  There  are  two  classes 
of  explosion-proof  motors,  the  first  being  totally  inclosed 
and  built  strong  enough  to  withstand  high  internal  pressures, 
and  the  second  a  class  provided  with  relief  openings  or 
valves  designed  to  relieve  the  pressure  of  an  internal  ex- 
plosion and  to  cool  any  products  of  combustion  discharged 
through  the  valves.  A  satisfactory  motor  of  the  first  class 
is  more  expensive  than  an  equally  safe  motor  of  the  second 
class,  and  therefore  attempts  to  build  explosion-proof  motors 
have  been  largely  confined  to  the  latter  type.  Of  the  five 
protective  devices  submitted,  one  was  rejected  without  test, 
one  failed  completely  in  test,  and  each  of  the  others  failed 
under  one  or  more  of  the  test  conditions.  One  of  the  three 
devices  last  mentioned  discharged  flames  in  almost  every 
test,  another  discharged  only  when  the  motor  was  running, 
while  the  third  discharged  no  flames  in  any  condition.  Some 
weak  point  was  found  in  each  type  of  protection.  Explo- 
sion-proof protective  devices  should  be  so  designed  that 
flames  cannot  be  driven  through  them  by  an  explosion  of 
gas  within  the  casing,  and  also  so  that  coal  dust  cannot 
enter  them  or,  if  allowed  to  enter,  cannot  be  discharged 
while  ignited.  Such  devices  should  be  very  rugged  in 
mechanical  design  or  should  be  completely  protected  from 
injury.  They  should  also  be  so  constructed  and  applied 
to  the  motor  that  they  cannot  be  detached  from  it  without 
rendering  the  motor  inoperative.  The  bureau  states  that  it 
is  prepared  to  make  tests  of  explosion-proof  motors  for 
the  purpose  of  establishing  a  "permissible  list"  of  such 
machines,  the  schedule  of  charges  for  which  may  be  ob- 
tained by  applying  to  the  director  of  the  Bureau  of  Mines, 

Washington,  D.  C. 

*  *     * 

SOCIETY  MEETINGS 
Convention  of  the  Canadian  Electrical  Association. 
— At  a  meeting  in  Toronto  of  the  executive  committee  of 
the  Canadian  Electrical  Association  it  was  decided  to  hold 
the  next  annual  convention  in  the  twin  cities  of  Port 
Arthur  and  Fort  William  on  June  23,  24  and  25. 

*  *     * 

Electric  Vehicle  Association  of  America. — At  the 
regular  meeting  of  the  Electric  Vehicle  Association  of 
America  to  be  held  in  New  York  on  Feb.  25  Mr.  James  M. 
Skinner,  of  the  Philadelphia  Storage  Battery  Company, 
will  give  an  illustrated  talk  on  the  Philadelphia  thin-plate 
storage  battery. 


Columbia  Electrical  Society. — At  a  meeting  of  the 
Electrical  Engineering  Society  of  Columbia  University  to 
be  held  on  Feb.  27  at  8.15  p.  m.  in  the  Engineering  Build- 
ing, 117th  Street  and  Broadway,  Mr.  S.  H.  Blake,  of  the 
General  Electric  Company,  will  give  an  illustrated  talk  on 
"Arc  and  Theater  Lighting." 

*  *     * 

New  York  Section,  I.  E.  S. — A  meeting  of  the  New 
York  Section  of  the  Illuminating  Engineering  Society  will 
be  held  in  the  Engineering  Societies  Building  on  March  13, 
in  co-operation  with  the  American  Museum  of  Safety,  the 
Society  for  the  Conservation  of  Vision  and  the  American 
Society  of  Mechanical  Engineers. 

*  *     * 

Ladies'  Day  at  Colorado  Electric  Club. — "Ladies' 
Day"  was  celebrated  by  the  Colorado  Electric  Club  on  Feb. 
13,  with  an  attendance  of  210  members  and  ladies.  Hon. 
Helen  Ring  Robinson,  Colorado  State  Senator  from  Den- 
ver, addressed  the  meeting  on  the"  subject  of  "American 
Democracy,"  and  Mr.  F.  E.  Watts,  eleventh  Jupiter  of  the 
Jovian  Order,  spoke  of  the  growth  and  aims  of  his  or- 
ganization. 

American  Institute  of  Consulting  Engineers. — At  a 
dinner  meeting  of  the  American  Institute  of  Consulting 
Engineers,  to  be  held  at  the  Engineers'  Club,  New  York, 
on  Tuesday  evening,  March  11,  the  general  subject  for  dis- 
cussion will  be  "Professional  Relations."  Outlines  by 
Messrs.  L.  B.  Stillwell  and  S.  Whinery  will  form  the  basis 
of  the  discussion.  Mr.  Eugene  W.  Stern,  103  Park  Avenue, 
New  York,  is  secretary  of  the  Institute. 

*  *     * 

Philadelphia  Section,  N.  E.  L.  A.,  Activities.— At  a 
meeting  of  the  commercial  branch  of  the  Philadelphia  Elec- 
tric Company  Section,  National  Electric  Light  Association, 
Jan.  27,  Mr.  William  Foster,  of  the  company's  overhead 
department,  presented  a  paper  on  "Service  Estimates  and 
Construction."  The  main  section  meeting  for  the  month 
was  held  on  Jan.  20  at  the  Franklin  Institute,  when  Mr. 
Clarence  Renshaw,  Pittsburgh,  Pa.,  spoke  on  "Modern 
Electric  Railway  Operation."  As  usual,  a  dinner  at  the 
New  Bingham  Hotel  preceded  the  session.  On  Jan.  14 
Mr.  Arnold  F.  Meyers,  of  the  local  meter  department,  read 
a  paper  on  the  billing  of  customers,  reading  of  meters,  etc., 
before  the  accounting  department  branch.  Steps  have  been 
recently  taken  toward  forming  another  section  branch  to 
include  the  technical  and  engineering  departments  of  the 
company.  Mr.  Thomas  Sproule,  past  section  chairman, 
was  chosen  temporary  chairman,  and  Mr.  A.  L.  Atmore 
secretary. 

*  *     * 

New  York  Companies'  Section,  N.  E.  L.  A.,  Meeting.— 
About  400  were  present  at  the  meeting  of  the  New  York 
Companies'  Section  on  Feb.  17  to  hear  Mr.  J.  W.  Lieb,  Jr., 
of  the  New  York  Edison  Company,  discuss  the  question  of 
"Rates."  The  meeting  was  opened  by  Dr.  W.  H.  Tolman, 
who  presented  an  illustrated  lecture  on  "How  to  Prevent  50' 
Per  Cent  of  Industrial  Accidents."  After  Dr.  Tolman's 
talk  Mr.  Joseph  Becker,  chairman  of  the  section,  presented 
Mr.  Lieb.  Several  charts  and  graphics  had  been  prepared 
and  were  used  during  the  course  of  Mr.  Lieb's  lecture  to 
point  out  the  rather  interesting  analogies  between  electric- 
lighting  plant  costs  and  railroad  costs  when  put  into  com- 
parable terms.  The  fact  was  clearly  brought  out  that  the 
law  does  not  prohibit  and  never  has  prohibited  dis- 
criminatory rates.  It  is  only  when  these  discriminatory 
rates  become  unjust,  unreasonable  and  disproportionate  to 
the  consumers  that  the  law  prohibits  them.  Mr.  Lieb  then 
explained  in  detail  the  system  of  rates  now  used  by  the 
New  York  Edison  Company.  Previous  to  the  meeting  a 
dinner  was  given  to  Mr.  Lieb  at  Louis  Martin's  restaurant. 
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Electrical  Equipment  of  a  Modern  Building 


Isolated  500-kw  generating  plant  for  the  Aeolian  Hall, 
New  York — Wiring  for  feeder  and  distribution  system — 
Illumination  of  concert  hall,  exhibition   rooms  and   offices 


ONE  of  the  latest  additions  to  the  rapidly  increasing 
number  of  high-class  office  buildings  in  New  York 
is  the  yEolian  Hall,  located  on  Forty-second  and 
Forty-third  Streets,  between  Fifth  and  Sixth  Avenues  and 
facing  Bryant  Park.  This  building  has  seventeen  floors 
above  the  street  level  and  extends  two  below  the  street. 
The  first  four  floors  and  the  basement  are  used  by  the 
.Eulian  Company  as  sales  and  exhibition  rooms,  while  the 
executive  offices  of  the  company  occupy  the  fifth  floor. 
The  upper  floors  are  public  offices  and  lofts. 

The  greater  part  of  the  first  and  second  floors  is  oc- 
cupied by  an  auditorium  or  exhibition  hall,  with  a  seating 
capacity  of  1380  and  provided  with  a  large  and  handsomely 
decorated  stage.  The  entrance  to  this  hall  is  from  Forty- 
third  Street.  On  the  main  floor  at  Forty-second  Street  is 
the  /Eolian  Company's  reception  room,  which  is  connected 
with  the  floor  above  by  a  broad  marble  staircase  and  has 
three  elevators  running  to  the  fifth  floor  for  the  exclusive 
service  of  the  /Eolian  Company  and  its  patrons. 

Power  Plant 

Energy  for  lighting  and  motor  service  in  the  building  is 
produced  in  a  private  generating  plant  installed  in  the  sub- 
basement  on  the  Forty-third  Street  side  of  the  building. 
The  boiler-room  equipment  consists  of  three  Babcock  & 
Wilcox  boilers,  each  rated  at  300  boiler-hp,  which  are  sep- 
arated by  5-ft.  aisles.  Coal  is  stored  in  a  large  vault  be- 
neath the  sidewalk,  whence  it  is  carried  on  a  small  railroad 


to  the  boiler  room.  The  ashes  are  removed  in  cans  and 
raised  by  an  electrically  operated  lift  to  the  sidewalk. 

in  the  boiler  room  there  are  also  a  storage  tank,  filter 
and  pumps  for  the  oiling  system  of  the  engines  and  gen- 
erators. This  oiling  system  is  the  "Richardson  central  sys- 
tem" and  was  installed  by  the  Peterson  Engineering  Com- 
pany. The  sump  pit  is  below  the  boiler  room  and  is  pro- 
vided with  two  pumps  and  auxiliary  apparatus. 

The  generating  equipment  consists  of  three  units — one 
160-hp  simple  horizontal  Corliss  engine,  directly  connected 
to  a  100-kw  Crocker-Wheeler  three-wire,  120-240-volt  gen- 
erator, and  two  310-hp  simple  horizontal  Corliss  engines, 
directly  connected  to  200-kw  Crocker-Wheeler  three-wire 
generators.  The  engines  were  built  by  the  C.  &  G.  Cooper 
Company  of  Mount  Vernon,  Ohio,  and  are  equipped  with 
separate  eccentrics  for  steam  and  exhaust  valves  and  re- 
leasing valve  gear.  The  speed  of  all  units  is  120  r.p.m. 
The  engines  operate  non-condensing,  the  back  pressure  be- 
ing very  small.  The  steam  pressure  at  the  throttle  is  ap- 
proximately 120  lb. 

Each  unit  is  equipped  with  an  electric  engine  stop  and 
speed-limit  device.  The  latter  device  is  mounted  on  an 
iron  pedestal  near  the  generator  and  connected  to  the  en- 
gine shaft  by  a  small  belt.  There  are  two  push-button 
boards  for  stopping  the  engines.  One  is  located  in  the 
office  of  the  chief  engineer  and  the  other  1-  mounted  on  a 
column  in  the  center  of  the  engine  room  conveniently  in 
reach   m  case  of  danger.     These  safety   devices  are  made 


FIG    I — GENERATING    ROOM    OF    .EOLIAN     HALL    POWER    PLANT 
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and  installed  by  the  Locke  Manufacturing  Company,  of 
Salem,  Mass. 

The  cables  from  the  generators  to  the  switchboard  are 
run  in  galvanized-iron  conduits  placed  under  the  engine- 
room  floor.  The  conduits  terminate  in  brick-lined  pits  at 
the  generator  and  switchboard.  The  cables  have  special 
rubber  insulation  and  are  lead-covered. 

The  switchboard  consists  of  three  generator  panels,  two 
motor  panels  and  three  lighting  panels.  The  board  proper 
is  of  3-in.  gray  Tennessee  marble.  On  the  panels  for  the 
200-kw  generators  are  mounted  a  1200-amp  I-T-E  circuit- 
breaker,  a  1000-amp  four-pole  knife  switch  for  motor 
service,  a  1000-amp  four-pole  knife  switch  for  lighting,  a 
1000-amp  single-pole  switch  for  the  neutral,  and  two  1200- 
amp  Weston  ammeters,  one  in  each  outside  conductor.  The 
panel  for  the  100-kw  generator  has  the  same  equipment  of 
switches  and  meters  but  of  one-half  the  rating  of  those  of 
the  other  panels.     Each  panel  is  also  equipped  with  ground 


a  14-hp  Diehl  motor,  supplies  fresh  filtered  air  to  certain 
offices  in  the  building  and  also  for  the  engine  room.  A 
vacuum-cleaning  plant,  made  by  the  Connersville  Manufac- 
turing Company,  of  Connersville,  Ind.,  operated  by  a  Gen- 
eral Electric  15-hp  interpole  motor,  is  installed  on  the  mez- 
zanine floor.  There  are  also  two  water  filters  and  acces- 
sories made  by  the  Roberts  Manufacturing  Company,  of 
Philadelphia,  Pa.,  and  two  Worthington  steam-driven 
pumps  for  circulating  the  water.  A  high-pressure  house 
pump  and  an  interconnected  high-pressure  fire  pump,  made 
by  the  Worthington  Pump  Works,  complete  the  equipment. 

Distribution  System 

The  system  of  distribution  of  energy  for  lighting  and 
motor  service  consists  of  thirty-four  feeders  from  the 
switchboard  in  the  engine  room  terminating  at  the  dis- 
tribution panels  on  the  floors  above.  There  are  three  rising 
points   for  these   feeders  shown  on  the   feeder  sheet  and 


FIG.    2 PLAN    OF    GENERATING    ROOM 


detector,  rheostat,  pilot  lamp  and  Weston  watt-hour  meters. 

On  the  motor  panels  are  mounted  double-jsole  feeder 
switches,  a  Weston  ammeter  and  a  Columbia  watt-hour 
meter.  On  the  lighting  panels  are  mounted  three-pole 
feeder  switches,  two  Weston  ammeters,  one  in  each  leg,  and 
a  Columbia  three-wire  watt-hour  meter. 

Over  the  switchboard  are  mounted  two  iron  pull  boxes  in 
which  the  feeder  conduits  terminate.  From  the  pull  boxes 
the  feeder  cables  pass  through  bushed  holes  down  to  the 
lugs  on  the  switchboard  extension  bars.  The  sides  and  top 
of  the  switchboard  are  inclosed  with  an  iron  grill.  In 
front  of  the  switchboard,  supported  from  brackets,  is  a 
Frink  reflector  running  the  length  of  the  board.  The 
main  switchboard  and  all  the  cut-out  panels  are  manufac- 
tured by  the  Metropolitan  Electric  Manufacturing  Com- 
pany of  Brooklyn. 

The  engine  room  is  lighted  by  fourteen  100-watt  tungsten 
fixtures,  in  addition  to  the  switchboard  reflector.  For  the 
ventilation  of  the  boiler  and  engine  room  there  are  two 
fans  operated  by  an  8-hp  and  a  2.5-hp  Diehl  motor  re- 
spectively.    A   large   Sturtevant  ventilating  fan,  driven  by 


designated  as  A,  B  and  C.  The  feeders  marked  A  termi- 
nate in  the  panels  on  the  Forty-second  Street  side  of  the 
building  on  the  floors  from  the  basement  to  the  sixth  floor. 
The  feeders  marked  C  terminate  in  the  panels  on  the 
seventh,  tenth,  thirteenth  and  sixteenth  floors.  Each  of 
the  panels  on  these  floors  is  provided  with  two  sub-main 
switches  which  control  sub-feeders  to  panels  on  the  floors 
below  and  above.  These  panels  control  the  branch  circuits 
for  the  office  lighting  on  the  south  end  of  the  building. 
!  eeders  rising  at  point  C  also  terminate  in  panels  on  the 
eighth,  thirteenth  and  sixteenth  floors  with  sub-feeders  to 
panels  on  the  two  floors  below  and  to  two  floors  above. 
These  panels  control  the  branch  circuits  for  stair,  corridor 
and  toilet  lighting,  and  are  located  in  the  same  boxes  as 
the  panels  for  the  office  lighting.  The  same  general  scheme 
is  followed  for  the  feeders  rising  at  point  B,  for  panels  at 
the  north  side  of  building. 

The  distribution  panels  consist  of  220-volt  feeder  buses 
and  1 10- volt  branch  buses,  all  of  98  per  cent  conductivity 
copper.  In  each  branch  circuit  is  a  10-amp  fused  "baby" 
knife  switch.     The  fuses  are  of  the  inclosed  type  held  in 
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spring  clips.  Each  panel  has  a  compartment  for  push- 
button switches  which  control  the  circuits  for  the  corridor 
lighting.  All  copper  is  highly  polished  and  mounted  on  a 
%-in,  slate  base,  the  latter  being  inclosed  by  slabs  of  ^-in. 
marbleized  slate.  The  panels  are  inclosed  in  sheet-steel 
cabinets,  with  an  inner  metal  door  and  trimming  and  an 
outer  door  and  trim  of  steel,  the  finish  of  the  latter  con- 


fore  lowering  the  fixture,  a  receptacle  and  insertion  plug 
have  been  provided  for  each  circuit  and  placed  within  easy 
reach  beneath  the  trap-door.  Six  other  lighting  fixtures 
are  recessed  into  the  ceiling,  three  on  each  side  of  the 
center  fixtures.  For  each  one  a  cylindrical  metal  box  30  in. 
in  diameter  is  set  into  the  ceiling,  the  lower  edge  of  which 
is  about  6  in.  above  the  surface  of  the  ceiling,  the  opening 


~""3883 


ENTRANCE 


FIG.    K — ILLUMINATION    AT   ENTRANC  In- 


forming in  color  and  design  to  the  interior  finish  of  each 
floor.  Each  panel  is  provided  with  a  testing  lamp,  a  fuse 
box  and  a  directory  that  indicates  the  circuits  that  the 
"baby"  knife  switches  and  push-button  switches  control. 
On  the  office  floors  there  is  an  average  of  thirty-six  circuits, 
each  one  supplying  from  three  to  six  outlets.  Two  of  the 
feeders  terminate  in  panels  on  the  roof,  one  at  each  end 
of  the  building.  These  panels  contain  twenty  branch  cir- 
cuits each  and  are  intended  for  special  illumination  on 
the  roof  to  be  installed  at  a  future  date. 

Illumination 

Of  particular  interest  is  the  illumination  of  the  audito- 
rium. The  general  lighting  of  this  hall  is  obtained  from 
nine  sources  in  the  arched  ceiling.  Along  the  center  of 
the  ceiling  there  are  three  cone-shaped  fixtures,  each  one 


providing  a  passage  for  air  to  the  ventilating  ducts,  which 
are  also  located  above  the  ceiling. 

In  each  of  these  boxes  are  installed  thirteen  100  watt 
tungsten  lamps  spaced  about  8  in.  apart.  The  interior  of 
the  box  is  painted  white.  Below  the  lights  there  is  a 
heavily  etched  "silver  ripple"  glass  diffuser.  By  this  ar- 
rangement is  obtained  a  large  surface  of  evenly  distributed 
light  of  high  intensity  providing  good  general  illumination 
in  the  auditorium.  Above  the  balcony  on  each  side  of  the 
auditorium  are  horizontal  cove  reflectors  so  placed  and 
designed  as  to  throw  the  light  up  to  the  ceiling,  from  which 
it  is  reflected  to  the  balcony  and  main  floor.  These  re- 
flectors are  the  "Linolite"  type,  made  by  the  II.  W.  Johns- 
Manville  Company,  and  contain  25-watt  tungsten  lamps 
connected  four  in  series.  An  unusual  lighting  effect  has 
been    secured    in    this    auditorium    by    installing    "Linolite" 


FIG.    4 EXIIIH1TI0N     ROOM    ON    SECOND    FLOOR 

containing  forty  40-vvatt  tungsten  lamps,  behind  sectors 
of  heavily  etched  "silver  ripple"  glass.  These  fixtures 
are  supported  by  angle-iron  frames  and  are  raised  and 
lowered  by  means  of  windlasses  fastened  to  the  angle-iron 
support.  A  trap-door  in  the  floor  above  each  fixture  gives 
access  to  the  windlass. 

To  provide   for  disconnecting  of  the   fixture  circuits  be- 


FIG.   6— EXHIBITION    ROOM    IN    BASEMENT 

reflectors  along  the  edge  of  the  balcony  below  the  railing 
in  a  small  cove  especial  for  this  purpose.     This 

cove  is  covered  with  an  etched  glass  of  deep  pink  color. 
The  reflector  is  so  designed  as  to  throw  the  soft  pink-colored 
light  directl)  upward  onto  the  lace  of  a  person  leaning  over 
the  balcony.  These  reflectors  also  contain  25-watl  tungsten 
lamps  connected  four  in   >< 
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A  long  graceful  arch,  divided  up  into  a  number  of  square 
open  panels,  spans  the  entire  stage.  Over  each  panel  is 
placed  a  square  metal  frame  that  is  divided  into  four 
smaller  squares,  into  which  etched  "silver  ripple"  glass  is 
inserted.  Between  the  metal  frames  and  the  arch  proper 
a  i-in.  air  space  is  provided  for  ventilation  and  as  an  exit 
for  the  sound  waves  from  the  organ  echo  chambers  above. 

Above  the  center  of  each  four  panels  is  placed  a  Norbitt 
receptacle  in  a  condulet  outlet  box.  Each  receptacle  is 
fitted  with  a  ioo-watt  tungsten  lamp  and  a  12-in.  Frink 
corrugated  reflector.  The  tip  of  the  lamp  is  36  in.  above 
the  surface  of  the  glass.  The  conduit  and  outlet  boxes  are 
all  supported  on  angle-iron  framework  secured  to  the  floor 
beams  above.  This  method  of  illumination  provides  a 
well-distributed  and  even  lighting  effect  on  the  stage. 

At  times  a  very  strong  light  on  the  stage  is  desirable, 
and  for  this  purpose  three  silk  canopy  fixtures  have  been 
suspended  from  the  arched  ceiling  at  a  height  of  10  ft. 
above  the  stage.  Each  one  of  these  fixtures  consists  of  a 
Benjamin  cluster  of  eight  ioo-watt  tungsten  lamps.  To 
increase  further  the  stage  illumination  a  16-ft.  vertical 
Frink  reflector  has  been  provided  each  side  of  the  stage. 

The  rear  of  the  balcony  is  lighted  from  a  number  of 
three-arm  brackets,  each  arm  being  equipped  with  a  60-watt 
lamp  with  a  round  frosted  bulb.  Under  the  balcony  there 
are  eight  hemisphere  ceiling  fixtures,  each  containing  five 
20-watt  lamps. 

The  entrance  lobby  is  lighted  from  three  shallow  hemi- 
sphere ceiling  fixtures,  each  containing  two  40-watt  tungsten 
lamps.  Over  the  entrance  to  the  hall  is  a  massive  marquise 
extending  along  the  full  width  of  the  building  and  out  to 
the  edge  of  the  sidewalk.  Along  the  outer  edge  of  the 
marquise  there  are  ninety-six  15-watt  tungsten  lamps  spaced 
9  in.  apart.  "Each  lamp  is  supported  from  a  Russell  &  Stoll 
heavy-brass  waterproof  outlet  box  and  receptacle  and  in- 
closed in  an  "Opalux"  bowl.  Over  each  door  in  the  audi- 
torium is  an  exit  lamp  in  a  regulation  box.  The  circuits 
for  these  exit  lamps  are  run  directly  to  the  switchboard  in 
the  sub-basement. 

The  lighting  of  the  auditorium  and  stage  is  controlled 
from  a  special  panel  placed  in  a  small  passage  to  the  east 
of  the  stage.  This  panel  is  divided  into  seven  sections,  as 
follows:     Section    1.  controlling  lighting  behind  the   stage. 


STAGE    IN    CONCERT    HALL 


on  the  organ  loft  and  for  the  stereopticon  ;  section  2,  con- 
trolling ceiling  lamps  in  auditorium  ;  section  3,  controlling 
cove  reflector  lamps;  section  4,  controlling  balcony  reflector 
lamps;  section  5,  controlling  stage  lighting;  section  6,  con- 
trolling lamps  under  the  balcony  ;  section  7,  controlling  ves- 
tibule lamps. 

Each  of  the  above  sections  is  controlled  by  knife  switches 


in  addition  to  the  "baby"  knife  switches  controlling  the 
individual  circuits,  with  the  exception  of  section  1,  which  is 
connected  below  the  main  switch.  The  opening  of  this 
switch  extinguishes  all  lamps  in  the  auditorium  except  the 
exit  lamps,  the  lamps  behind  the  stage  and  those  for  the 
stereopticon.  For  dimming  effects  the  baby  knife  switches 
in  the  various  sections  are  opened. 


FIG.     II RECEPTION    ROOM    ON     MAIN     FLOOR 

The  basement  floor  is  used  for  demonstration  of  talking 
machines  and  pianolas  and  is  divided  into  a  main  reception 
room  and  a  number  of  individual  music  rooms.  The  light- 
ing of  the  main  portion  of  this  floor  is  from  three  ceiling 
chandeliers,  each  containing  four  60-watt  lamps  with 
"Opalux"  shades  and  six  ceiling  hemisphere  fixtures  with 
frosted  glass  globes.  The  individual  music  rooms  are 
lighted  by  a  single  hemisphere  ceiling  fixture  similar  to 
those  in  the  main  room.  Each  music  room  has  a  wall  plug 
for  additional  lighting  or  for  operating  the  organ  motors. 

The  large  reception  room  on  the  main  floor  facing  Forty- 
second  Street  is  lighted  by  means  of  four  semi-indirect 
ceiling  fixtures  of  white  alabaster  suspended  by  three  heavy 
chains.  The  lighting  of  the  second  floor  showroom  is  prac- 
tically the  same  as  that  of  the  reception  room.  The  third 
floor  is  decorated  entirely  in  light  blue  and  gold,  and  the 
fourth  floor  in  a  dark  red  and  gold.  The  lighting  on  both 
floors  is  semi-indirect  from  hemisphere  alabaster  bowls 
suspended  from  the  ceilings  by  chains.  The  lighting  of  the 
ordinary  office  is  by  ceiling  fixtures  with  two  and  three 
anus,  each  arm  supporting  a  40-watt  or  60-watt  tungsten 
lamp  and  an  "Opalux"  shade.     Pendent  switches  are  used. 

The  lighting  of  the  corridors  is  by  straight-stem  fixtures, 
each  equipped  with  a  40-watt  tungsten  lamp  and  an  "Opa- 
lux" shade.  Each  office  is  provided  with  one  or  two  inser- 
tion plugs  located  in  the  wall  18  in.  above  the  floor. 

Elevators  and  Miscellaneous  Electrical  Devices 

The  building  is  provided  with  three  sets  of  elevators,  of 
which  one  set  of  three  cars  on  the  east  side  of  the  building 
at  Forty-second  Street  runs  only  to  the  fifth  floor.  On 
the  West  Forty-second  Street  side  a  set  of -four  elevators 
serves  all  floors.  At  the  Forty-third  Street  side  one  pas- 
senger car  and  one  freight  car  travel  from  the  basement  to 
the  top  floor.  All  the  passenger  elevators  are  of  the  Otis 
one-to-one  direct-traction  type  and  the  freight  elevator  is 
of  the  worm-gear  type. 

The  ventilation  of  the  building  is  well  provided  for  by 
forced  draft  from  the  ventilating,  fans  in  the  sub-basement 
and  is  supplemented  by  electric  ozonators  on  each  floor. 

An  interesting  feature  is  the  control  of  the  organ  in  the 
auditorium.      The    organ    bellows,    which    are    operated    by 
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two  5-hp  motors,  are  located  on  the  mezzanine  floor  of 
the  engine  room.  These  motors  can  be  started  or  stopped 
from  the  auditorium  stage  by  means  of  two  push-button 
switches.  These  switches  are  so  connected  that  eithejvmay 
be  used  to  start  or  stop  the  motors.  When  the  upper  button 
is  pressed  a  circuit  is  established  that  operates  a  relay  in 
the  organ  motor  rooms.     This  relay  closes  the  motor  circuits 


FIG.     12 INTERIOR    OF    ENGINE    ROOM 

and  at  the  same  time  a  small  pilot  lamp  in  the  passageway 
at  the  east  side  of  the  stage  is  switched  on  which  indicates 
that  the  motors  are  running. 

Over  the  marquise  at  the  Forty-third  Street  entrance  is 
placed  on  a  heavy  iron  bracket  a  carriage-call  device  manu- 
factured by  the  Woodruff  Carriage  Call  Company.  This 
carriage  call  is  electrically  operated  from  a  small  push- 
button board  inserted  in  the  wall  at  the  middle  entrance. 

The   entire   electrical   equipment   was  designed   by    C.    <  I 


FIG.    13 TYPICAL    FLOOR    DISTRIBUTION    BOX 

Mailloux  and  C.  E.  Knox,  consulting  electrical  engineers  90 
West  Street,  New  York  City.  The  architects  for  the  build 
ing  are  Warren  &  Wetmore,  16  East  Forty-seventh  Streel 
NVw  York  City.  Most  of  the  electrical  installations  were 
lade  by  the  Lord  Electric  Company.  Mr  R  \  Foster  is 
superintendent  and  Mr.  J.  W.  Roberts  chief  engineer  of  the 
biiildinsr. 


Precipitation  of  Smoke  and  Suspended  Dust 
by  Electrostatic  Methods 

By  H.  N.  Holmes 

The  public  is  beginning  to  demand  a  rigid  control  of  the 
dust  issuing  from  the  rotary  kilns  of  Portland-cement 
plants,  of  smoke  from  factories  and  of  acid  fumes  from 
smelters.  In  England  it  1-  even  interested  in  removing  the 
excessive  fog   from  the  atmosphere. 

All  this  may  be  done  with  excellent  success  111  som< 
cases  by  the  magic  of  the  electric  discharge.  The  prin 
of  this  process  is  easily  illustrated.  Suppose  a  metallic 
point  be  placed  near  a  smooth  sheet  of  metal  and  a  silent 
electric  discharge  bi  pissed  across  the  gap.  The  air  par- 
ticles will  have  the  same  charge  as  the  point  and  will  be 
repelled  from  it  in  a  miniature  wind.  It  the  air  be  ladei 
with  floating  dust,  the  charged  or  ionized  gas  particles  will 
strike  these  dust  motes  and  give  them  their  own  charge, 
causing  the  dust  to  be  deposited  on  the  opposite  electrodes 
and  thus  clearing  the  gas.  Of  course,  a  direct-current 
charge  of  high  potential  is  understood  in  the  above  experi 
ment. 

In  England  Sir  Oliver  Lodge  worked  for  some  time  ex- 
perimenting with  the  effect  of  Hertzian  waves  on  fog. 
His  idea   was  that   the   minute   particles   of   moisture   upon 
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FIG.     I — SECTION     rHROUGH     PRECIPITATING    UNITS 

becoming  elec;ncallv  charged  would  collect  in  drops  large 
enough  to  fall  to  the  earth.  There  is  some  hope  that  suc- 
cess may  ultimately  In-  achieved  in  these  experiments 

In  America  Dr  F.  1  ..  Cottrell.  -1  the  United  States 
Bureau  of  Mines,  has  advanced  tins  principle  largely  in 
catching  the  Portland-cement  dust  from  rotary  kilns,  ami 
in  removing  dust  and  acid   fumes  from  smelter  gases      In 

the    average    kiln    oi     this    type,     rOO    ft,    long    and    7     ft.    in 
diameter,    there    is    a    volume    of    stack   gas   totaling    - 
cu.    ft.   per   minute   and   carrying    four   or   five   tons    of  dust 
per  da)   of  twenty-four  hour  ttrell  methoi 

two  forms  ui  electrodes  hi  thi  stack — the  discharg< 
Erodes,  between  which  leap-  a  heavy  discharge  to  ionize 
the  gases  and  ultimately  the  dust  particles,  and  the  col- 
lect inv  -11  arranged  that,  while  no  discharge 
lake-  place,  a  powerful  electrostatic  field  is  formed  in 
which  the  ionized  particles  migrate  and  are  deposited  on 
the  electrode-.  The  two  forms  of  electrodi  mated 
across  the  apparatus  with  an  electrode  sp  in.  to 
6  in.  In  the  plant  of  the  Riverside  Portland  Cement  Com- 
pany the  "treater"  has  a  cross-section  12  ft    by  10  ft.,  with 
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a  length  of  20  ft.  The  dust  is  removed  from  the  electrodes 
every  three  or  four  hours  by  mechanical  shaking.  Such 
a  treater  consumes  7  kw-hr.  per  day,  including  energy  for 
the  motors.  A  5000-barrel  mill  would  use  about  75  kw-hr. 
per  day. 

The  Raritan  Copper  Works,  of  Perth  Amboy,  N.  J.,  have 
used   this    process    in    the    treatment    of   their    slimes    from 
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FIG.    2 GENERAL   ARRANGEMENT    OF    PRECIPITATING    PLANT 

the  electrolytic  baths.  These  slimes  contain  gold,  silver, 
arsenic,  antimony,  selenium  and  other  elements.  Generally 
this  slime  is  roasted  in  a  furnace  and  the  volatile  elements 
are  driven  off  and  condensed  in  the  flue.  However,  this 
separation  is  not  satisfactory  when  gravity  alone  is  de- 
pended upon  as  the  settling  agent.  Some  of  the  fumes 
have  even  been  collected  after  passing  through  water 
scrubbers  and  been  found  to  contain  large  amounts  of 
precious  metals.  By  electrical  precipitation  of  these  par- 
ticles practically  all  the  valuable  dust  has  been  recovered. 
The  Garfield  (Utah)  smelter  of  the  American  Smelting  & 
Refining  Company  is  about  to  use  this  electrical  precipita- 
tion process  in  treating  the  fumes  from  its  copper  con- 
verters. This  dust  consists  of  much  lead  and  some  silver 
and   other   elements. 

The  Ohio  &  Colorado  Smelting  &  Refining  Company,  of 
Salida,  Col.,  is  installing  the  process  on  its  roaster  stack. 
In  this  flue  the  velocity  of  the  gases  is  500  ft.  per  minute, 
and  this  improvement  will  make  it  possible  to  push  the  plant 
harder  without  loss  of  dust.. 

In  the  accompanying  sketches  is  shown  the  arrangement 
of  the  precipitating  plant  and  units  installed  at  the  Balaklala 
Consolidated  Copper  Company's  smelter,  at  Coram.  Col. 
Fig.  2  shows  the  general  plan,  and  Fig.  I  is  a  cross-section 
through  one  of  the  precipitating  units.  In  the  former  sketch 
the  rows  of  vertical  lines  represent  the  collecting  elec- 
trodes— sheets  of  No.  10  iron  each  measuring  10  ft.  by  6  in. 
The  dotted  lines  show  the  discharge  electrodes  formed  of 
pairs  of  iron-wire  strands  between  which  is  twisted  the  dis- 
charge material,  asbestos  or  mica.  Each  precipitating  unit 
contains  twenty-four  rows  of  twenty-four  electrodes  of  each 
type.  The  collecting  electrodes  are  carried  by  bars  con- 
nected directly  to  the  frame  of  the  chambers,  while  the 
discharge  electrodes  are  connected  by  springs  to  busbars 
supported  by  insulators.  A  cam  actuates  a  shaker  rod 
across  the  middle  of  the  unit,  agitating  the  electrodes  to 
keep  them  free  from  dust.  It  is  declared  that  80  to  90  per 
cent  of  the  suspended  matter  in  the  gas  is  precipitated  by 
these  units. 

A  great  deal  of  sulphuric-acid  mist  is  commonly  lost  from 
the  parting  kettles  in  silver  refineries,  but  some  plants  now 
collect  this  mist  by  electrical  methods.  In  fact,  stills  for 
concentrating  sulphuric  acid  lose  a  good  deal  of  mist  which 
can  be  collected  as  described. 

Illuminating  gas  often  carries  considerable  fine  carbon 
and  tar  particles  in  suspension.  It  is  an  important  problem 
to  remove  them  completely,  for  they  clog  pipes  and  burners. 
The  Michigan  Gas  Association  has  carried  on  a  series,  of 
experiments  under  the  direction   of  Mr.   A.   Ff.   White   for 


the  removal  of  tar  from  gas  made  by  the  distillation  of 
soft  coal,  and  gratifying  success  has  been  achieved  by  the 
electrical  precipitation  process.  In  San  Francisco  Mr. 
W.  A.  Schmidt  has  done  as  well  in  purifying  gas  made  by 
heating  crude  petroleum.  The  tar  is  collected  on  the  elec- 
trodes and  run  off  into  containers. 

The  tremendous  volume  of  gas  issuing  from  the  top  of  a 
blast  furnace  is  between  20  and  30  per  cent  carbon  monox- 
ide, a  poisonous  gas  of  great  fuel  value.  A  great  quantity 
of  dust  is,  however,  also  carried  out  with  this  gas  and 
must  be  separated  before  the  carbon  monoxide  can  be  used 
in  explosion  gas  engines.  Right  here,  again,  is  a  splendid 
field  for  the  application  of  electric  precipitation  of  sus- 
pended dust  particles  as  above  outlined,  and  this  work  is 
being  tried  at  present. 

Of  course,  the  general  public  is  particularly  interested  in 
the  problem  of  removing  smoke  particles  from  flue  gases. 
In  most  cases  it  is  probable  that  better  combustion  of  the 
coal  by  means  of  uniform  firing  and  proper  draft  must  be 
relied  upon,  but  still  a  measure  of  success  is  possible  with 
the  electric  method.  The  New  York  Edison  Company's 
power  plant,  Waterside  No.  2,  is  giving  the  new  process  a 
thorough  trial.  Here  one  hundred  boilers  connected  to 
four  smokestacks  300  ft.  high  and  22  ft.  in  diameter  will 
surely  be  sufficient  for  a  conclusive  test.  The  velocity  of 
the  flue  gases  is  38  linear  ft.  per  second.  In  the  evening 
the  load  is  doubled.  The  potential  of  the  discharge  used  is 
from  15,000  volts  to  50,000  volts,  and  the  trial  is  being 
watched  with  great  interest. 


Methods  of  Obtaining  Greater  Flexibility  of 
Operation  in  Standard  Transformers 

By  George  A.  Thornton  and  George  Goldman 
Within  the  last  few  years  great  advances  have  been  made 
in  improving  the  quality  of  materials  that  enter  into  the 
manufacture  of  electrical  machinery.  Insulating  materials 
such  as  paper,  cotton,  linen,  oils  and  varnishes  have  been 
bettered,  allowing  higher  operating  voltages.  The  iron  for 
electrical  purposes  has  been  improved,  the  core  loss  being 
reduced  until  efficiencies  as  high  as  99  per  cent  at  full  load 
have  been  obtained  in  the  larger  sizes  of  transformers.  A 
dozen  different  makes  of  improved  iron  are  on  the  market 
to-day.     These  betterments  in  materials,  together  with  im- 
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PIG.     I TRANSFORMER    CONNECTIONS    FOR    25    CYCLES    AND 

60   CYLES 

proved  methods  of  cooling  transformers,  have  also  reduced 
the  weight  per  kilowatt  and  the  cost  of  production.  While 
improvements  affecting  efficiencies  are  to  be  looked  for  in 
the  future,  they  will  probably  be  of  minor  interest  to  the 
users  of  electrical  apparatus  because  of  the  larger  wastes 
in  other  directions  which  will  occupy  their  attention.  To 
the  manufacturer,  nevertheless,  they  may  still  be  of  great 
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importance,  for  when  all  other  things  are  about  equal  this 
factor  would  be  the  determining  one  in  securing  business. 

Little  attention,  however,  seems  to  have  been  given  to 
making  transformers  which  will  be  adaptable  to  circuits  of 
different  frequencies.  Almost' every  order  for  sizes  above 
50  kw  received  by  a  manufacturer  of  this  kind  of  apparatus 
calls    for   special   designs   and   drawings,   special    parts   and 
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consequent  delays  and  increased  cost.  Much  of  this  busi- 
ness is  based,  to  a  large  extent,  on  quick  deliveries.  Manu- 
facturers, especially  the  larger  ones  with  greater  momentum, 
must  and  do  try  to  anticipate  the  future  demand  by  keep- 
ing on  hand  a  stock  of  apparatus  which  experience  lias 
shown  them  will  most  likely  be  required.  Owing  to  the 
lack  of  interchangeability  with  circuits  of  different  fre- 
quencies, attempts  to  provide  for  the  future  call  for  a  heavy 
investment  in  stock  apparatus.  The  equipment  then,  when 
sold,  must  leave  the  factory  burdened  with  heavy  interest, 
storage  and  obsolescence  charges. 

By  producing  more  flexible  transformers  these  charges 
will  be  greatly  reduced.  The  obsolescence  charge,  aside 
from  reducing  the  stock  apparatus  to  a  scrap  value,  has 
frequently  been  the  cause  of  delaying  or  even  stifling  im- 
provements.   Voltage  ratings  generally  obtainable  for  such 


Since  the  standard  frequencies  in  use  are  25  and  60 
cycles,  a  number  of  transformers,  both  self-cooled  and 
water-cooled,  were  changed  to  make  them  operative  on 
either    one    of    these    frequencies.      The    self-cooled    traus- 

TA11I.E      II RESULT      OF      HEAT    RUN      TESTS     ON      WATER-COOLED 

TRANSFORMERS   INTERCHANGED   ON    25-1  V(  I  1 
60-CYCLE    CIRCUITS 


25-CYCLE.  750-1 


60-CYCLE.   1500-KW 


1 00  per 

i  1  n1 

Deg.  C. 


Tank  top 
Tank  bottom 

Oil  surface 

Water,  entering 

Water,  leaving 

Primary  coils* 

Secondary  coils* 
Room  temperature 
Gallons  water  per  minute 
Time  of  heat  run.  hours.  .  .  . 


Di       I 


100  per 
Cent 
Load. 

Deg.  C. 


150  per 
Cent 
Load, 
Deg.  C. 


6.5 


13.5 

15.5 

12.5 

12 

20.5 

23 

19 

18 

34.5 

54 

40 

.. 

34 

42 

35 

4  5 

18 

16 

14 

13.5 

3.5 

3.5 

6.5 

6.5 

12 

2 

12 

2 

*Temperature  determined  by  resistance  measurements. 

formers  had  been  built  primarily  for  a  rating  of  500  kw, 
with  a  ratio  of  13,200/4480  volts,  at  25  cycles.  The  water- 
cooled  transformers  were  rated  at  750  kw,  with  a  ratio  of 
13,200/4480  volts,  at  25  cycles. 

The  changes  of  connection  necessary  when  reverting 
from  25-cycle  to  60-cycle  operation  are  shown  in  Fig.  1 
and  are  readily  made  on  the  connection  boards  of  the 
transformers.  It  will  be  noticed  that  owing  to  the  multiple 
connections  of  the  coils  the  range  of  voltage  obtainable 
in  the  secondary  for  60-cycle  operation  is  one  less  than  that 
which  can  be  had  at  25  cycles.  Fig.  2  shows  the  connec- 
tion board  for  the  secondary.  The  high-tension  board  is 
similar  to  this.  For  operation  at  60  cycles  a  rating  for 
the  transformer  was  predetermined  from  a  study  of  its  de- 
sign, and  tests  were  made  at  this  rating. 

In  changing  from  the  series  connection  at  25  cycles  to  a 


TABLE    I — 'RESULTS    OF    COMMERCIAL   TESTS    ON    TRANSFORMERS 
INTERCHANGEABLE    ON    25-CYCLE    AND    60-CYCLE 

circuits   (13,200/4480  VOLTS) 


SELF-COOLED 

WATER-COOLED 

25-Cycle. 
500-Kw. 

60-Cycle, 
750-Kw. 

25-Cycle, 

750-Kw. 

60-Cycle. 
150-Kw. 

Core  loss  at  normal  voltage. . 

Exciting   current   at   normal 
voltage 

at  full  load 

e  drop  at  full  loa-1 

3100  watts 

10  per  cent 

4690  watts 

4.15 
per  cent 

1.1  percent 

6200  watts 

4  per  cent 
2415    watts 
4  per  cent 

3150  watts 

5  per  cent 
9670   watts 

3.5 

6200  watts 

2  per  cent 
9670   watts 

Gallons  water  per  minute.. 

6.5 

apparatus  in  circuits  "of  the  same  frequency  are:  High 
tension,  2200/1100;  low-tension,  440/220/110.  This  range 
of  voltage  covers  fairly  well  present-day  lighting  and  motoi 
circuit  needs,  but  with  transformers  designed  Eor  multi- 
frequency  operation,  as  the  following  explanation  and  tests 
show  might  easily  be  done,  the  flexibility  would  be  greatl) 
inci  eased. 
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atliuoK«.«ie 

FIG.    3 — TRANSFORMER    SECONDARY    CONNECTION     WARD 

multiple  connection  at  60  cycles,  the  ratio  of  turns  in  - 
is  as  2:1. 

Therefore,  since    (flux  at   25  cycles)  :         -      =  (.dux  at 

\  - 

60   cvcles)  :  ihe  flux  density  h 

60  X  1        25  6 

decreased  in  this  ratio.  The  eddy-current  loss  in  the  core 
varies  as  the  square  of  the  frequency  and  the  flux  density; 
the  hysteresis  loss  varies  directly  as  the  frequency  and  as 
the   1. 6th  power  of  the  flux  density.     Therefore,  since  the 
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frequency  is  increased  in  the  ratio  of  25  :  60,  while  the 
decrease  in  flux  is  only  5  :  6,  there  will  be  a  greater  core 
loss  at  60  cycles  than  at  25  cycles.  The  limitations  with 
respect  to  saturation  are  at  60  cycles  rather  than  at  25 
cycles,  in  so  far  as  heating  and  efficiency  of  the  transformer 
are  affected.  However,  in  the  new  alloy  steels  the  mag- 
netizing current  sets  the  limit,  and  as  this  depends  primarily 
on  saturation,  the  flux  density  at  25  cycles  is  still  generally 
the  governing  feature.  The  increased  core  loss  at  60  cycles 
might  possibly  at  times  conflict  with  the  efficiency  guar- 
antees and  must  be  guarded  against.  In  regard  to  the 
effect  of  the  increased  heating  of  the  iron  it  may  be  said 
that  heated  iron  offers  greater  resistance  to  current  flow 
and  hence  would  tend  to  reduce  the  core  loss.  It  is  not 
thought,  however,  that  enough  heat  would  reach  the  coils 
from  this  source  to  harm  them  since  the  iron  is  in  good 
contact  with  the  oil. 

In  consideration  of  the  difference  in  copper  losses  due  to 
changed  connections  it  must  be  noted  that  the  resistance  of 
the  circuits,  with  the  coils  connected  for  60-cycle  operation. 
is  one-fourth  that  for  25-cycle  operation.  This  makes 
possible  a  twofold  increase  in  load  with  no  increase  in 
PR  loss.  In  the  self-cooled  transformers  we  are  limited  in 
the  total  losses  of  the  iron  and  copper  by  the  ability  of  the 

TABLE      III RESULTS     OF     HEAT-RUN      TESTS     ON      SELF-COOLED 

TRANSFORMERS    INTERCHANGED    ON    25-CYCLE    AND 
60-CYCLE    CIRCUITS 


25-cycle,  500-KW. 


60-CYCLE,   750-KW. 


100  per 
Cent 
Load , 

Deg.  C. 


150  per 
Cent 
Load, 

Deg.  C. 


100  per 

Cent 

Load, 

Deg.  C. 


150  per 

Cent 

Load, 

Deg.  C. 


Tank  top 24          I        32  25  25 

Tank  bottom 12  18  10  11 

Oil  surface            30  39.5  31  32 

Primary  coils*             41  56  40  45.5 

Secondary  coils* 40  56  40  45 

Room  temperature  is  14.6  15  16.5 

Time  of  heat  run,  hours  24  2  24                    2 

♦Temperature  determined  by  resistance  measurements. 

tank  to  radiate  the  heat  generated  without  exceeding  a  safe 
value  of  temperature  rise.  Since  the  core  loss  is  increased 
at  60  cycles,  the  copper  loss  must  be  decreased ;  that  is, 
the  sum  of  the  core  and  copper  losses  at  both  frequencies 
must  be  approximately  the  same.  Such  was  the  case  when 
the  25-cycle,  500-kw  transformers  were  rated  at  750  kw 
at  60  cycles.  One  would  expect  the  windings  ijn.the  shell- 
type  transformers  to  run  cooler  at  the  latter  rating  than 
at  the  former,  and  this  is  borne  out  by  test.  At  500  kw 
and  750  volts  both  transformers  operated  with  about  the 
same  temperature  rise.  At  50  per  cent  overload  on  the 
750-kw  rating  the  transformers  would  be  expected  to  be 
warmer  than  at  50  per  cent  overload  at  500  kw.  because 
the  losses  vary  as  the  square  of  the  current.  All  this  is 
fairly  well  borne  out  by  results  of  tests.  The  efficiencies 
of  the  transformer  at  both  ratings  are  shown  by  curves 
in  Fig.  2. 

In  the  water-cooled  transformers  dependence  is  placed  on 
both  the  tank  radiation  and  the  amount  of  water  circulating 
in  the  cooling  coils  to  keep  down  the  temperature.  Tests 
were  made  at  a  rating  of  1500  kw  at  60  cycles,  the  results 
showing  that  doubling  the  water  circulation  at  60  cycles 
over  that  at  25  cycles  would  give  about  the  same  tempera- 
ture rises.  Increasing  the  load  and  water  still  further  would 
produce  a  steep  temperature  gradient  and  hot  windings, 
shortening  the  life  of  the  apparatus.  Efficiencies  at  thege 
ratings  are  also  shown  in  Fig.  2. 


Changing  connections  from  25-cycle  to  60-cycle  operation 
doubles  the  voltage  between  turns.  This  is  the  only  objec- 
tion to  this  method.  As  transformers  are  usually  designed, 
the  breakdown  voltage  between  turns  under  tests  is  over 
2000  volts.  It  would  seem,  therefore,  that  doubling  the  volt- 
age between  turns  would  still  leave  an  ample  factor  of 
safety.  As  a  matter  of  fact,  however,  transformers  persist 
in  breaking  down  between  turns  in  spite  of  the  apparently 
ample  margin.  Whether  this  tendency  would  be  increased 
with  the  increased  voltage  between  turns  is  problematical, 
although  it  may  be  presumed  it  would  be  increased  some- 
what. However,  even  in  this  design  it  is  not  necessary  to 
exceed  the  higher  value  of  volts  per  turn  in  the  standard 
designs.  Insulation  between  turns  is  the  weakest  point  in 
transformers  to-day,  and  improvements  in  this  respect  are 
now  being  attempted. 

Adding  more  insulation  or  substituting  a  little  more  mica 
in  place  of  paper  would  add  to  the  insulation  strength. 
Having  thus  strengthened  the  irfsulation  between  turns 
at  25  cycles,  not  only  might 
the  transformer  then  be 
operated  at  13,200  volts  on 
the  high-tension  side  and 
at  4480  volts  on  the  low- 
tension  side,  but  also  even 
up  to  twice  these  voltages; 
namely,  26,400/8960  volts. 
The  core  loss,  while  low  at 
25  cycles  and  13,200  volts, 
would  now  be  rather  high, 
but  a  halt  would  be  called 
because  of  high  magnetiz- 
ing current.  At  any  rate,  if 
necessary,  the  transformer 
could  be  operated  at  pres- 
sures above  13,200/4480  volts,  the  magnetizing  current  at 
higher  loads  not  being  so  objectionable. 

The  above  discussion  shows  the  increased  flexibility  due 
to  multi-frequency  operation.  Still  further  advances  in 
this  direction  are  obtainable  by  converting  a  self-cooled 
into  a  water-cooled  transformer.  This  was  actually  done, 
the  self-cooled  transformers  being  made  to  operate  as 
water-cooled  with  the  necessary  changes  in  rating.  Hence, 
one  piece  of  apparatus  may  have  all  the  following  ratings: 

Self-cooled,  25-cycle,  500-kw,   13,200/4480  volts. 
Self-cooled,  60-cycle,  750-kw,   13,200/4480  volts. 
Water-cooled,  25-cycle,  750-kw,  13,200/4480  volts. 
Water-cooled,  60-cycle,  1500-kw,  13,200/4480  volts. 
Water-cooled,  25-cycle,  750-kw,  voltages  not  above  26,400/8960. 
Self-cooled,  25-cycle,   500-kw,  voltages  not  above  26,400/8960. 

The  feasibility  of  one  transformer  having  all  the  above 
ratings  was  first  carefully  worked  out  from  the  design  and 
then  checked  by  actual  commercial  tests  which  bore  out  the 
calculation. 

Two  methods  are  therefore  suggested  for  increasing  the 
economies  of  transformer  manufacture.  First,  the  adapta- 
tion of  apparatus  to  multi-frequency  operation  and,  sec- 
ondly, conversion  of  the  self-cooled  types  to  water-cooling, 
or  vice  versa.  Fig.  4  shows  the  assembly  of  core,  coils  and 
insulating  casing. 


FIG.      4 ASSEMBLY      OF      CORE, 

COILS  AND  INSULATING 
CASING 


Electricity  for  Leper  Colonies 

The  announcement  has  been  made  that  the  advisory  com- 
mittee of  five  physicians  which  assists  the  Massachusetts 
State  Board  of  Charity  in  doing  what  is  possible  for  the 
lepers  has  recommended  the  installation  of  electricity  and 
an  X-ray  outfit  for  the  leper  colony.  Electricity  for  light- 
ing is  urged  for  the  reason  that  the  majority  of  lepers  have 
lost  the  sense  of  touch  or  feeling  and  are  extremely  apt  to 
burn  themselves  seriously  as  long  as  lamps  other  than  elec- 
tric are  used.  The  X-ray  outfit  is  intended  for  curative 
experiments. 
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Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among  Successful  Utilities 


Central-Station  Service  in  a  Powder  Mill 

An  unusual  installation  of  equipment  for  electric  lighting 
and  motor  service  has  just  been  completed  by  the  engineers 
of  the  Louisville  Lighting  Company,  of  Louisville,  Ky.,  in 
the  new  plant  of  the  Wedgerite  Chemical  Company,  1  mile 
south  of  that  city.  When  the  newly  organized  powder 
manufacturers  contracted  for  the  central-station  company's 
service  it  was  necessary  for  the  utility  to  extend  its  south- 
ernmost line  a  distance  of  a  mile  or  more  to  the  plant. 
Special  provisions  were  made  for  strictly  modern  wiring 
and  motor  installation,  the  motors  being  located  outside  the 
mixing  shed  because  of  the  dangerous  nature  of  the  high 
explosives  handled. 


Uniform  Prices  to  Encourage  Use  of  Larger 
Tungsten  Lamps 

Under  a  new  reduced-price  schedule  for  tungsten  lamps 
recently  put  into  effect  by  the  Edison  Electric  Illuminating 
Company  of  Brooklyn,  the  company  is  now  offering  to  sell 
to  customers  whose  contracts  call  for  free  carbon-lamp  re- 
newals all  tungsten  lamps,  from  the  10-watt  to  the  60-watt 
sizes  inclusive,  at  the  same  price.  Such  customers  can  now 
obtain  10-watt,  15-watt,  25-watt,  40-watt  or  60-watt  tungsten 
lamps  at  30  cents  each,  whereas  under  the  former  schedule 
the  15-watt,  25-watt  and  40-watt  sizes  sold  for  33  cents 
apiece  and  the  60-watt  size  for  45  cents.  By  making  the 
same  price  for  the  small  10-watt  lamps  as  for  the  60-watt 
size  the  company  has  been  able  to  encourage  the  use  of  the 
larger  units,  for,  according  to  the  laws  of  human  nature. 
a  customer  will  select  the  largest  lamp  he  can  buy  for  the 
price. 


Partial  and  Summer  Service  to  Isolated  Plants 

Established  isolated  plants  offer  a  considerable  field  for 
central-station  service  in  summer,  even  where  heating  re- 
quirements  in  winter  make  isolated-plant  operation  pref- 
erable.  Running  non-condensing  in  the  summer,  the  cost 
of  fuel,  firemen's  wages,  oil  expense  and  various  minor 
items  can  be  saved  by  purchasing  energy.  The  cost  of 
fuel,  firemen,  waste,  oil,  packing,  etc.,  would  amount  to  at 
least  0.75  cent  per  kilowatt-hour,  and  in  most  cases  from 
1  cent  to  2  cents  per  kilowatt-hour.  It  would  not  be  policy 
to  lay  off  a  good  operating  engineer,  and  his  time  could  be 
very  profitably  spent  in  overhauling  the  equipment,  making 
necessary  alterations,  and,  in  general,  preparing  the  plant 
to  handle  its  winter  load  most  economically. 

The  central  station  equipped  for  the  December  peak  has 
ample  idle  capacity  in  summer,  and  such  a  taste  of  central 
station  service  might  make  a  customer   for  all   or  a   large 
part  of  his  year-round  load. 

Another  possibility  is  that  of  supplementing  the  isolated 
plant  with  power  for  part  of  its  load,  especially  where  the 
factory  has  been  enlarged  or  the  power  plant  is  outgrown. 
Already  this  is  being  done  to  some  extent,  but  there  is 
room  for  a  great  deal  more  work  along  these  lines.  Here 
the  salesmen  can  figure  depreciation,  investment  and  ex 
pense,  as  well  as  labor  and  fuel,  against  the  steam  cost, 
and  can  often  get  a  year-round  load  at  a  rate  which  will 
well  compensate  for  being  carried  through  the  winter  peak. 


An  Electric  Sign  per  250  Inhabitants 

At  Lexington.  Ky..  134  electric  signs  have  been  installed 
by  local  merchants,  business  houses,  theaters,  etc..  making 
a  total  of  nearly  10,000  sign  lamps  supplied  from  the 
circuits  of  the  Lexington  Utilities  Company,  which  fur- 
nishes the  local  central-station  service.     As  Lexington  has 


FIG.    I NEW    ELECTRIC    SIGN,    LOUISVILLE 

a  population  of  about  34,000,  the  little  Blue  Grass  city  can 
show  an  average  of  about  one  sign  per  250  inhabitants. 
according  to  the  records  of  the  Federal  Sign  System,  which 
has  a  local  office. 

The  Lexington  Utilities  Company  recently  erected  a  strik- 


FIG,    2— DISP1  A1.    ROOMS 

ing  electric  sign,  measuring  8  ft.  by  14  ft.,  on  the  ta<  1 
its  own  eight-story  building  at  the  corner  ol  Main  Street 
and  Cheapside.  Two  flaming  torches  on  this  sign  burn 
continuously.  The  word  "Light"  is  first  flashed  on  in  16-in. 
letters  and  is  then  extinguished  as  the  representation  of  an 
electric  iron  appears.     Green  lamps  outline  the  cord,  and 
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the  socket  is  shown  in  white  and  amber  globes.  As  the  iron 
disappears,  the  word  "Power"  conies  on,  and  then  the  entire 
sign  flashes  into  view,  the  picture  being  held  for  one 
minute. 


Electric  Appliances  as  Standard  Household 
Furnishings 

In  the  belief  that  electrical  appliances  for  household 
service  have  reached  the  point  where  they  may  be  classed 
as  standard  furnishings,  a  leading  Boston  store  has  inaugu- 
rated the  direct  sale  of  such  apparatus  and  has  equipped  its 
model  six-room  ''apartment"  with  a  complete  line  of  elec- 
trical devices  illustrating  the  latest  possibilities  in  heating, 
lighting  and  motor  service.  The  apartment  contains  a  re- 
ception hall,  library,  bedchamber,  bathroom,  kitchen  and 
laundry,  the  total  floor  area  covered  being  about  2000  sq.  ft.. 
and  it  is  equipped  with  a  varied  assortment  of  the  latest 
appliances,  mainly  of  Simplex,  General  Electric  and  Land- 
ers, Frary  &  Clark  manufacture.  Three  demonstrators  are 
connected  with  the  department,  which  is  in  charge  of  Mr. 
E.  W.  Bates,  formerly  manager  of  the  Cohasset  Electric 
Company  and  well  known  in  the  New  England  central-sta- 
tion field.  The  six  rooms  were  re-wired  in  conduit  prior 
to  the  opening  of  the  electrical  display,  and,  in  accordance 
with  recent  requirements,  a  red  pilot  lamp  is  included  in 
the  circuit  of  every  heating  appliance. 


Central-Station  High-Pressure  Fire  Service 
for  Boston 

The  city  of  Boston  is  preparing  to  install  a  high-pressure 
water  supply  system  for  fire  protection  throughout  the  dis- 
trict north  of  Berkeley  and  Dover  Streets.  An  underground 
station  for  the  motor-driven  high-pressure  pumps  will  be 
constructed  on  Charles  Street,  between  Beacon  and  Boyl- 
ston  Streets,  care  being  taken  to  conceal  the  plant  so  as  not 
to  mar  the  appearance  of  the  Public  Garden  and  Common. 

Six  multi-stage  3000-gal.  centrifugal  pumps,  delivering 
their  output  at  300  lb.  pressure  per  sq.  in.,  will  comprise  the 
initial  equipment.  Each  pump  will  be  direct-connected  to 
two  800-hp  induction  motors — one  for  6600-volt,  60-cycle 
operation  and  the  other  utilizing  13,000-volt,  25-cycle 
energy.  In  this  way  provision  is  made  for  emergency  oper- 
ation from  the  local  elevated-railway  25-cycle  system  in  the 
remote  possibility  of  interruption  to  the  60-cycle  service  of 
the  Boston  Edison  Company.  The  design  of  the  station 
includes  space  for  two  additional  pumping  equipments,  and, 
in  addition,  service  will  be  required  for  heating  and  light- 
ing purposes,  as  well  as  for  the  operation  of  a  small  amount 
of  auxiliary  apparatus. 

The  contract  with  the  Edison  company  calls  ior  a  maxi- 
mum supply  of  4800  hp,  or  3580  kw,  of  6600-volt,  60-cycle 
energy.  The  city's  engineers  in  charge  of  the  high- 
pressure  undertaking  at  the  outset  recommended  central- 
station  service  as  affording  the  maximum  conditions  of 
reliability,  convenience  and  economy  in  the  operation  of  the 
system.  The  contract  with  the  Boston  Elevated  Railway 
Company  for  auxiliary  service  is  made  by  the  central-sta- 
tion company  itself  and  will  be  taken  advantage  of  only  in 
case  of  interruption  to  its  own  system. 

Fire-pump  connections  will  be  tapped  from  the  central- 
station  system  at  three  points,  the  Head  Place,  Jordan- 
Marsh  and  Houghton  &  Dutton  stations,  each  line  being  of 
2500-kw  capacity.  Different  groups  of  transmission  lines 
supply  these  stations  over  divergent  routes,  thus  providing 
every  possible  insurance  against  accident,  in  addition  to  the 
storage-battery  equipment  in  the  city  substations.  The  city 
water-works  mains  will  be  used  as  the  source  of  supply,  al- 
though in  case  of  emergency  salt-water  connections  will  be 
available  with  the  bav.  > 


Central-Station  Service  in  a  Great  Newspaper  Plant 

The  New  York  Times  recently  moved  its  mechanical  plant 
from  its  famous  Broadway  tower  building  to  its  new  eleven- 
story  annex  on  Forty-fourth  Street,  where  are  installed  four 
double  sextuple  Hoe  presses  and  one  octuple  press,  whose 
combined  double-page  web  output  is  produced  at  the  rate 
of   12.5  miles  a  minute,  or  750  miles  an  hour. 

New  York  Edison  service  is  used  throughout  the  new- 
plant.  As  declared  editorially  by  the  paper  itself:  "The 
adoption  of  central-station  service  saved  considerable  money 
in  first  cost  of  installation.  It  saved  valuable  space.  It 
avoided  fires  in  the  boilers  in  the  warm  months  of  the  year, 
thereby  keeping  down  the  temperature  of  the  press  room. 
It  minimized  the  handling  of  coal  and  ashes  to  the  winter 
season  and  to  the  smaller  quantities  incidental  only  to  heat- 
ing the  structure.  It  saved  the  extra  cost  of  a  'breakdown' 
connnection  for  emergencies." 

The  Times  Annex  has  17  miles  of  electric  conduits  with 
49  miles  of  wire,  excluding  telegraph  and  telephone  service. 
The  service  connections  have  a  carrying  capacity  of  2200 
amp  for  lighting  and  2000  amp  for  motors.  There  are  sup- 
ply lines  taken  from  both  Forty-third  and  Forty-fourth 
Streets,  each  of  full  combined  rating,  while  a  2700-amp  cir- 
cuit is  led  from  the  Times  Building. 

Each  double  sextuple  press  is  driven  by  two  60-hp  main 
motors  and  two  5-hp  auxiliaries.  A  complete  system  of 
push-button  control  is  provided,  with  twenty-six  stations, 
from  any  of  which  the  presses  can  be  stopped,  locked  or 
started. 

Not  only  the  press  room  but  every  department  of  the  en- 
tire business  has  been  planned  for  measuring  the  supply 
used  for  different  purposes.  Practically  every  function  of 
the  newspaper  and  its  building  has  been  metered  so  that  the 
work  of  each  press,  each  elevator,  each  pump  and  each  auto- 
plate  may  be  closely  watched.  Each  line  set  by  each  lino- 
tvpe  is  charted  by  electricity.  Every  movement  of  every 
press  is  charted.  Every  automatic  start  and  stop  of  a  pump 
is  recorded.  The  supply  of  light  to  each  department  is  meas- 
ured. Recording  thermometers  and  a  hygrometer  will  re- 
cord temperature  and  humidity  at  all  hours  of  the  day  and 
night. 


Which  House  Is  Yours? 

During  its  recent  house-wiring  campaign  the  Meridian 
(Miss.)  Light  &  Railway  Company  displayed  an  attractive 
window  exhibit  showing  two  miniature  dwellings,  one  duly 
lighted  bv  an  old-fashioned  illuminant   and  the  other  ren- 


WINDOW     DISPLAY,     MERIDIAN,     MISS. 

dered  brilliant  with  modern  tungsten  lamps.  Placards  in 
the  window  called  attention  to  the  difference,  and  the  dis- 
play attracted  a  measure  of  local  attention  that  was  quite 
out  of  proportion  to  its  small  cost. 

The  houses  were  made  from  ordinary  lamp  boxes,  with 
the  aid  of  a  jar  of  paste  and  a  pair  of  scissors.  The  win- 
dows were  covered  with  tracing  paper,  giving  the  appear- 
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ance  of  frosted  panes.  The  entire  show  window  was  lined 
with  a  sky-blue  cloth,  the  ground  being  represented  by 
green  paper,  and  the  background  was  an  ordinary  wall- 
paper border,  with  a  forest  design.  The  fences  were  made 
from  small  strips  of  wood,  and  the  road  was  formed  of 
ordinary  sand.  The  trees  seen  in  the  picture  were  the  top 
cut   from  small  pines. 


Waste  in  Compiling  Unnecessary  Reports 

By  D.  C.  Bonn. 

In  going  through  the  work  of  various  departments  of 
large  central-station  electric  companies  it  is  often  evident 
that  of  the  great  number  of  monthly  reports  regularl)  sub- 
mitted for  the  information  of  officials  and  department  heads 
some  may  be  of  little  real  usefulness.  Recognizing  tins  ten- 
dency, one  executive  of  a  large  company  asked  to  have  sent 
him  a  complete  set  of  the  forms  used  regularly  by  certain 
offices  and  to  have  stated  thereon  full  particulars  concern- 
ing their  use.  In  consequence  of  this  special  investigation 
many  reports  were  discontinued,  while  others  were  con- 
densed or  changed  so  as  to  be  of  more  real  value.  The 
time  consumed  in  going  over  this  mass  of  data  was  well 
spent. 

I  low  many  reports  have  been  started  and  are  continued 
at  the  request  of  the  department  head? 

How  many  of  such  reports  have  long  since  served  their 
purpose? 

Of  what  real  value  are  those  he  initials  and  files  each 
month  ? 

Could  he  not  instead  have  test'  reports  made  for  his 
information  when  needed? 

Does  he  know  the  number  and  character  of  the  reports 
being  made  and  sent  him  each  month? 

Has  he  thought  of  any  changes  to  make  them  less  bur- 
densome? 

After  all,  is  the  information  worth  what  it  costs  to  com- 
pile it? 

The  truth  of  this  growing  burden  and  expense  is  that 
reports  are  inaugurated  from  time  to  time  by  the  men  at 
the  bead  of  departments,  while  preceding  statements  are 
seldom  discontinued. 

More  attention  should  also  be  given  to  the  drawing  up 
of  forms  and  reports.  For  example,  in  the  plant  men- 
tioned, for  many  years  separate  forms  were  used  for  mate- 
rial recovered  and  that  returned  to  the  storeroom.  Alter 
a  little  consideration,  however,  a  form  was  adopted  to  serve 
both  purposes. 

A  vast  amount  of  report  work  is  often  executed  at  the 
beginning  of  each  month  which  hinders  every  department 
of  the  organization  in  keeping  up  its  routine  work  at  the 
end  of  the  thirty-day  period.  Every  head  of  a  department 
and  company  chief  clerk  should  realize  the  tax.  effort,  time 
and  expense  involved  in  the  compilation  of  this  great 
amount  of  data,  which  is  so  often  allowed  to  pass  through 
various  departments  from  month  to  month  and  year  to  year 
without   its  being  given   earnest   and  proper  consideration. 


The  Value  of  the  Lighting  Engineer  to  the  Central 
Station 
By  F.  H.  M.  Riley 
The  true  illuminating  engineer  should  be  not  only  familiar 
with  physical  laws  pertaining  to  the  use  of  light   but   also 
alive  to  the  importance  of  the  hygienic  and  esthetic  phases 
of  his   subject.      To   the   central    station    the   lighting   engi- 
neer can  be  valuable  in  two  ways — first,  in  securing  new 
business,  and,  second,  in  rendering  satisfaction  to  the  com- 
pany's present  lighting  customers,  for  a  satisfied  cust 
is  now  recognized  to  be  among  the   most   valuable    1 
that    a    corporation,    public    utility    or    small    business    can 
possess. 


One  of  the  greatest  central-station  problems  is  that  of 
closing  down  isolated  plants  in  large  stores,  factories, 
hotels,  etc.,  i"i   1  e  places  that  bulk  busini 

often   to   be   1       lined.      Here  the  lighting  specialist  can  be 
especially  useful,  1    private-plant  owner  bow   his 

connected  load  could  be   lessened  or  rearranged,  thus  con- 
tributing to  the  economy  of  central  station  service.     While 
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there  are  many  other  reasons  which  may  be  advanced  to 
secure  the  business,  such  as  reduced  insurance  rates,  elim- 
ination of  dangerous  boilers,  smoke  and  dirt,  cost  of  up- 
keep, depreciation,  tie.,  tin  p. nut  of  lessening  the  connected 
load  is  pertinent. 

An  example  will  show  the  effectiveness  ol  the  lighting 
specialist  in  this  respect.  The  Kansas  City  Electric  Light 
Company  recently  undertook  to  re-design  the  lighting 
tern  of  a  large  local  store,  the  George  B.  Peck  Dry  Goods 
Company,  which  operated  an  isolated  plant,  the  object 
being  to  cut  the  existing  energy  consumption  in  half  with- 
out reducing  the  effective  illumination,  in  this  way  render- 
ing easier  the  task  of  securing  the  business  for  the  central 
station.  The  problem  was  rather  difficult,  since  the  new 
lighting  units  had  to  be  placed  on  outlets  already  installed, 
for  the  wiring  was  antiquated,  and.  while  it  would  stand 
if  no  extensions  were  made,  an)  changes  would  have  neces- 
sitated the  complete  rewiring  of  the  building.  Such  a 
course  would  have  entailed  an  expenditure  of  about  .'sio.ooo, 
which  was  out  of  tin    question 

Approximately  fifty-five  650-watt  arc  lamps  were  in  oper- 
ation throughout  the  store.  Although  tin  num- 
ber of  tungsten  and  tantalum  lamps  in  use,  the  majority  of 
incandescent    lamps    were     51, -watt    and    60-watt    earbon-fila- 


FIG.  2 — SAME   WINDOW    U'lKK   REDESIGN    wi 
FOREGF  IVED 

ment   units.      In   making 

illuminants  arc  Ian  bowl-frost- 

ed tungsten  lamps  equipped  with  transluc 
Tungsten  lamps  oi  super- 

sede the  carbon   and   tan  All   lamps   used  were 

bowl-frosted  an.!  properly  shaded — an  important  precaution 
that    bad    not    been    hitherto   observed,   the    result    being   in- 
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creased   efficiency    and    freedom    from   glare.      Clear   lamps 
were  used,  of  course,  in  the  showcases  and  windows. 

Particular  attention  was  paid  to  the  lighting  of  the  rug 
racks.  Although  the  consumption  here  was  not  diminished, 
the  intensity  and  distribution  were  vastly  increased  and  im- 
proved.     Scoop-shape,    silver-plated    glass    reflectors,    con- 


Flc;       } — EXHTTUTINI 
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ILLUMINATION 


UNDER      IMPROVED 


taining  25-watt  clear-globe  tungsten  lamps,  were  placed  at 
intervals  of  2  ft.,  being  mounted  about  12  in.  below  the 
top  of  the  rugs  displayed.  While  this  method  does  not 
give  an  even  distribution  over  the  entire  surface  of  the 
rug,  it  serves  to  distribute  the  light  on  that  portion  which 
is  studied  by  the  purchaser.  The  ordinary  method  of  rug- 
rack  lighting  is  much  less  effective,  since  it  tends  to  place 
the  highest  intensity  at  the  top  of  the  rugs,  despite  the 
fact  that  the  purchaser  studies  the  lower  portion. 

The  improvement  in  window  illumination  is  revealed  by 
the  accompanying  illustrations.  Fig.  I  shows  one  of  the 
Peck  windows  before  the  lighting  was  changed,  and  Figs. 
2  and  3  windows  after  the  installation  was  completed.  The 
decrease  in  wattage  in  the  windows  was  practically  one- 
half,  after  the  carbon  and  tantalum  lamps  had  been  re- 
placed by  tungsten  units  with  reflectors.  The  photographs 
were  made  with  identical  exposures,  although  the  new  in- 
stallation had  been  in  operation  about  five  months  before 
the  latter  pictures  were  taken. 

The  alteration-room  lighting  is  shown  in  Fig.  4.  Tin 
troughs  containing  carbon  lamps,  placed  20  in.  above  the 
tables,  formerly  supplied  the  illumination  of  these  rooms. 
The  result  was  inefficiency  and  headaches  among  the 
women  employed  in  this  department.  The  new  system  is 
general  in  type,  employing  250-watt  bowl-frosted  tungsten 
lamps  fitted  with  glass  shades  and  resulting  in  an  even, 
diffused  light,  free  from  shadows.  The  health  and  the 
condition  of  the  eyes  of  the  women  employed  here  have 
since  improved,  with  a  corresponding  increase  in  efficiency. 


FIG.    4 ILLUMINATION    OF    ALTERATION    ROOM 

The  great  saving  in  wattage  thus  effected  in  the  lighting 
of  the  building  enabled  the  owners  of  the  store  to  change 
four  hydraulic  elevators  to  electric  cars,  each  driven  !>\ 
a  30-hp,  direct-current,  no-volt  motor,  and  also  to  install 
a  25-hp  motor  to  operate  the  pumps  on  the  automatic 
sprinkler    system.      Prior    to    these    changes   the    maximum 


demand,  for  lighting  alone,  was  123  kw ;  after  the  new 
lighting  system  was  installed  and  the  elevators  and  pump 
motors  had  been  added  the  total  maximum  demand  dropped 
to  105  kw.  The  elevators,  meanwhile,  have  increased  their 
average  daily  travel  by  150  trips  since  the  change,  and 
the  general  illumination  has  been  improved  10  to  15  per 
cent.  Aside  from  the  foregoing  the  entire  building  is 
being  heated  by  steam  taken  from  the  mains  of  the  lighting 
company.  Space  occupied  by  the  plant  is  now  utilized  for 
the  sale  of  merchandise. 

The  cost  of  the  entire  change  approximated  $12,000. 
To  operate  the  former  private  plant  the  cost  was  approxi- 
mately $16,000  per  year,  and  since  the  bill  for  the  central- 
station's  service,  including  the  steam  for  heating,  will  not 
exceed  $10,000  per  year,  the  saving  effected  will  pay  for 
the  changes  in  less  than  two  years. 

The  lighting  specialist  can  be  of  assistance  also  in  giving 
satisfaction  to  the  lighting  customers  of  the  company,  ad- 
vising them  of  best  methods  of  illumination  and  designing 
installations  of  commercial  or  residence  lighting,  where 
the  object  is  to  reduce  energy  consumption  or  to  increase 
the  advertising  value  of  a  commercial  interior  by  efficient 
and  different  lighting.  On  the  satisfaction  of  the  customer 
depend    the    growth    and    development    of    every    business. 


FIG.    5 ILLUMINATION    OF    DISPLAY    OF    JEWELRY    AND   SILVER- 
WARE 

People  are  likely  to  become  vexed  at  a  public  utility  upon 
the  least  provocation.  Lighting  companies  operated  by 
large  corporations  easily  incur  the  ill  will  of  the  public. 
The  elimination  of  such  prejudice  should  be  the  aim  of 
every  utility,  and  in  this  direction  the  work  of  the  lighting 
specialist  can  be  particularly  efficient. 

Again,  the  lighting  specialist  can  be  effective  in  com- 
bating unscrupulous  manufacturers  and  jobbers  of  glass- 
ware and  accessories  in  the  disposal  of  their  inefficient 
lighting  appliances,  practices  which  have  caused  the  man- 
agement of  central  stations  no  little  worry  and  trouble 
These  manufacturers  and  merchants  have  maintained  a 
policy  of  selling  direct  to  the  consumer  or  fixture  dealer. 
who  in  man\  cases  knows  very  little  of  correct  illumina- 
tion. Later,  it  is  difficult  to  convince  the  customer  that 
his  poor  or  incorrect  illumination  is  not  the  fault  of  the 
lighting  company  hut  is  due  to  the  fixture  installation 
This  alone  is  one  of  the  strongest  reasons  for  the  employ- 
ment of  a  lighting  specialist  by  the  central  station. 

There  are  other  ways  in  which  this  newest  of  profes- 
sions may  be  of  use  to  the  public  utility,  but  the  preceding 
paragraphs  contain  the  most  important.  The  lighting 
specialist,  although  new  in  the  engineering  field,  is  rapidly 
coming  into  his  own,  and  making  the  world  a  better  place 
to  live  in.  by  spreading  the  gosnel  of  the  correct,  hygienic. 
artistic  and  efficient  use  of  artificial  li"lit. 
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Electrically  Operated  Excavators  on  Calumet-Sag 
Channel  of  Chicago  Drainage  Canal 

Practically  all  construction  operations  on  the  Palos  Park 
section  of  the  Calumet-Sag  Channel  of  the  Chicago  Drain- 
age Canal  are  being  accomplished  by  the  use  of  electricity. 
This  new  channel  is  being  excavated  to  connect  the  Calu- 
met River  with  the  main  channel  of  the  Drainage  Canal, 
thus  draining  off  sewage  from  the  lower  end  of  Lake 
Michigan.  The  Green  &  Sons  Company  is  the  contractor 
for  Section  No.  5  of  the  new  channel,  which  is  near  Palos 
Park,  a  suburban  town  a  few  miles  west  of  the  southern 
•end  of  Chicago.  This  section  is  about  8000  ft.  long,  and 
the  channel  is  150  ft.  wide  across  the  top  and  50  ft.  wide  at 
the  bottom,  the  excavation  being  about  37  ft.  deep.  Nearly 
1,000,000  cu.  yd.  of  earth  is  to  be  removed  from  this  section. 

Two  electrically  operated  Lidgerwood-Crawford  drag- 
line excavators  are  used  on  the  work.  Fig.  1  shows  one  of 
them.  The  buckets  used  are  each  capable  of  lifting  2.5 
cu.  yd.  The  excavator  is  carried  on  a  turntable  mounted 
on  trucks  which  run  on  two  sets  of  parallel  tracks.  These 
tracks  are  placed  on  both  sides  of  the  channel,  so  that  both 
of  them  can  be  worked  at  the  same  time  from  opposite 
sides.  The  tracks  are  built  on  platforms  and  laid  in  sec- 
tions, which  are  bolted  together. 

The  method  of  propelling  the  machines  is  rather  novel. 
When  it  is  desired  to  move  the  excavator  along  the  track, 
the   boom    is   pointed    in    the    direction    of    travel    and    the 


FIG.     I— ELECTRICALLY    OPERATED    DRAG-LINE    EXCAVATOR 

scoop  let  down  until  it  bites  into  the  earth.  The  drag-line 
is  then  drawn  in.  pulling  the  entire  mechanism  in  the  direc- 
tion desired. 

All  of  the  maneuvers  of  the  scoop  are  accomplished 
through  the  boom  hoist-line  and  drag-line.  The  hoist  and 
drag  lines  are  wound  on  drums,  which  are  rotated  through 
gearing  and  friction  clutches  by  two  wound  rotor  induction 
motors,  which  operate  continuously.  These  motors  arc  both 
112-hp  machines,  and  run  at  720  r.p.m.  at  no  load  and  690 
r.p.m.  at  full  load. 

Compressed  air  is  used  to  operate  the  friction  clutches 
and  band  brakes  on  the  drums.  It  is  provided  by  a  pump 
driven  by  a  5-hp  induction  motor  of  the  squirrel-cage  type. 
A  52-hp  wound-rotor  induction  motor  operates  the  turn- 
table. All  of  these  motors  arc  controlled  from  a 
switchboard  and  arc  of  the  440-Volt,  three-phase,  oo-cvclc 
type  built  by  the  General  Electric  Company. 

Electricity  is  supplied  by  the  Public  Service  Companj  of 
Northern  Illinois.  A  three-phase.  33,000-volt  transmission 
line,  consisting  of  three  No.  o  copper  conductors  support  d 
on  single  cross-arms,  connects  the  Hodgkins  substation  with 
the  Klue  Island  generating  stations.  Cedar  poles  35  ft.  long 
are  used  and  spaced  120  ft.  apart,  with  a  0.375-in.  stranded. 
galvanized-iron  ground  wire  running  along  the  top  of  the 
poles  about  4  ft.  above  the  center  line  of  the  cross-arms. 

A  branch  line  taps  the  33,000-volt  line  about  half  way  be 
tween  the  Hodgkins  substation  and  the  Blue  Island  station, 


Disconnecting  switches  and  10-amp  S.  &  C.  fuses  are  used. 
The  branch  line  runs  to  a  temporary  substation  located  on 
McLaughrey  Road  in  the  vicinity  of  Palos  Park.  The 
building  is  a  frame  structure  covered  with  corrugated  sheet 
iron.  The  branch  line  consists  of  three  Xo.  6  copper-clad 
conductors  carried  on  30-ft.  cedar  poles  and  spaced   140  ft. 


FIG.  .» — HIGH-POTENTIA]    FUSES   VND  DISCONNECTING  SWITCHES 

apart.     Possible  interruption  of  service  is  lessened  bv  the 

tact  that  the  branch  line  is  fed  from  two  directions. 

Located  in  the  McLaughrej  Road  substation  are  three 
delta-connected  [OO-kw,  33,000-2300-volt  step-down  West- 
mghouse  transformers.  The  2300-volt  line  is  carried  from 
the  substation  along  both  sides  of  the  proposed  drainage 
canal  on  30-ft.  poles  spaced  140  ft.  apart  and  just  outside  the 
right-of-way  so  as  to  clear  the  spoil  banks. 

In  order  to  avoid  tapping  the  2300-volt  lines  which  run 
along  the  sides  of  the  channel  in  a  different  place  every 
time  the  excavator  is  moved,  a  transformer  truck,  shown  in 
Fig.  3,  is  used.  This  truck  carries  three  50-kw,  2200-440- 
volt  transformers,  lite  hiidi-tension  taps  from  these  trans- 
formers are  secured  to  a  cross-arm  on  a  20-ft.  mast  carried 
on  the  truck.  From  this  cross-arm  short  lines  connect  with 
the  distribution  line  running  parallel  to  the  channel.  A 
steel-armored  cable,  containing  three  Xo.  o  stranded  con- 
ductors, connects  the  440-volt  taps  of  the  transformers  with 
slip-rings  on  the  lower  side  of  the  turntable.  These  slip- 
rings  arc  connected,  through  conduit,  with  the  switchboard 
on  the  excavator.  The  cable  permits  the  machine  to  be 
mined  about  Soo  ft.  without  moving  the  transformers. 

During  the  cold  weather  which  has  prevailed  in  Chicago 


this  winter  th<  canal  have 

had   none  of   the  1    usually   attend   the   use  of  a 

team  0]  tccavator  at  1  >i  the  year.    Work 

has  l"  n  during  twenty  hours  out  of  the  twenty- 

four,  and,  with  both  excavators  working,  about  4-'oo  cu.  yd. 
of  earth  have  been  removed  each  day. 


ELECTRICAL     WORLD 


Vol.  6i,  N'o.  8 


Illumination  and  Wiring 

Influence  of  Colored  Surroundings  on  the  Color  of 
the  Useful  Light 

Much  attention  has  heretofore  been  given  to  the  color 
value  of  illuminants,  although,  after  all,  the  color  value  of 
the  useful  light  is  perhaps  of  greater  interest  to  the  user. 


FIG.     I PERCENTAGE    OF    ORIGINAL    LIGHT    REMAINING    AFTER 

VARIOUS    REFLECTIONS 

It  has  been  suspected  that,  especially  in  indirect  lighting, 
the  colored  walls  and  ceiling,  even  though  nearly  white, 
would  effect  appreciable  color  changes  in  the  incident  light. 
In  the  course  of  the  investigation  reported  by  Mr.  M. 
Luckiesh,  physicist  for  the  National  Quality  Division  of 
the  General  Electric  Company,  Cleveland,  Ohio,  for  the 
meeting  of  the  Chicago  Section,  Illuminating  Engineering 
Society,  at  Milwaukee,  Wis.,  Feb.  22,  theoretical  calcu- 
lations and  colorimeter  measurements  were  made  to  deter- 
mine the  magnitude  of  the  influence  of  colored  surround- 
ings on  the  color  of  the  useful  light.  For  example,  it  was 
shown  that  only  a  moderate  yellow  paper  is  required  to 
change  the  color  of  tungsten  light  to  that  of  a  carbon- 
filament  lamp. 

Based  on  theoretical  calculations  involving  the  summa- 
tion of  various  series  representing  the  total  reflected  and  re- 
reflected  light   falling  on   the  walls   of   a  diffusing  sphere. 
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ROOM    UNDER    VARIOUS    CONDITIONS 


A      MINIATURE 


Tungsten  lamp    

Carbon  lamp.  3.1  watts  per  candle 
Carbon  lamp,  4  watts  per  candle 
Yellow  walls  and  ceiling,  indirect . 
Yellow  walls  and  ceiling,  direct. 


Yellow  walls  and  white  ceiling,  indirect 

Yellow  walls  and  white  ceiling,  direct 

Yellow  paper 

Green  paper 

Green  ceiling  and  green  walls,  indirect i  35  . 


Green  ceiling  and  green  walls,  direct 36.3 

Green  walls  and  yellow  ceiling,  indirect 1X2 

Green  walls  and  yellow  ceiling,  direct  J9.8 

Green  walls  and  white  ceiling,  indirect  ,  ;<    6 

Green  walls  and  whits  ceiling,  dire  :t  35  .2 
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the  author  obtained  figures  showing  the  actual  luminosity 
values  of  the  red,  green  and  blue  components  of  the  light 
after  undergoing  several  reflections.  These  results  are 
represented  in  Fig.  1  accompanying,  where  the  dotted  lines 
show  the  rapid  decrease  in  the  light  values  for  a  paper  of 
10  per  cent  reflective  coefficient,  compared  with  one  of  33.3 
per  cent  coefficient.  In  Fig.  2  are  plotted  the  relative 
amounts  of  the  red.  green  and  blue  components  in  the  light 


after  it  has  suffered  various  reflections.  The  sum  of  the 
ordinates  at  any  particular  reflection  equals  ioo  per  cent. 
Here  the  rapid  approach  toward  a  pure  green  is  shown 
after  the  light  has  undergone  several  reflections. 

Experiments  in  Miniature  Room 

After  purely  theoretical  computations  it  becomes  of  in- 
terest to  make  observations  with  an  Ives  colorimeter  and  in 
a    room    papered    with    various   colored   wall-papers.      \\  ith 

I  VI 'I  1.  11 — relative  brightness  of  various  papers  illumi- 
nated FROM    DIFFERENT  SOURCES 


COLOR  OF  PAPER 

White 

Red 

Yellow 

Green 

Blue 

Tungsten  (Ruby)  lamp,  per 

100 

84 

96 

23 

9 

Mercury  -  vapor    lamp,    per 

100 

8 

95 

33 

14 

Tungsten  lamp,  per  cent. . .  . 

100 

36 

91 

26 

11 

Carbon,  4  watts  per  candle 

100 

41 

94 

27 

11 

actual  wall-papers  there  is  more  or  less  specular  reflection. 
The  light  specularly  reflected  does  not  necessarily  undergo 
the  same  change  in  its  color  as  in  the  case  of  diffuse  reflec- 
tion. If  the  paper  is  placed  at  such  an  angle  as  regularly 
to  reflect  the  light  from  the  illuminant  into  the  colorimeter, 
obviously  the  true  color  of  the  paper  will  not  be  obtained, 
the  readings  instead  more  nearly  representing  the  color  of 
the  illuminant. 

It  is  impracticable  to  use  an  actual  room  in  these  experi- 
ments owing  to  the  great  amount  of  light  required  for  the 
colorimeter  readings  and  also  the  large  surfaces  which  must 
be  re-papered.  A  cubical  box,  4  ft.  on  a  side,  was  therefore 
arranged  with  a  single  fixture  in  the  center  of  the  ceiling, 
the  light  source  being  a  500-watt  tungsten  lamp  used  both 
directly  and  indirectly.  With  the  direct  system  no  reflector 
was  used,  of  course  permitting  considerably  more  than  the 
usual  percentage  of  light  flux  to  reach  the  walls  and  ceil- 
ing. Green,  yellow  and  white  papers  were  used.  The  green 
and   yellow   papers   were   selected   from   regular   wall-paper 


FIG.  2-     PERI  ENTAGE  OF  THREE  COMPONENTS  AFTER  REFLECTION 
FROM     GREEN     PAPER 

stock  and  were  quite  unsaturated  colors.  The  white  used 
was  blotting  paper.  All  colorimeter  readings  were  made 
with  the  photometric  field  of  constant  brightness.  From 
Falile  I,  it  will  be  noted  that  the  readings  for  the  tungsten 
lamp  are  shown  as  being  equal  for  the  red,  green  and  blue. 
This  of  course  is  legitimate,   for  the  readings   are  merely 
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relative.  It  is  also  more  convenient.  I  he  readings  are  not 
i  educed  to  sensation  values  for  the  same  reason,  and  fur- 
ther because  only  the  magnitude  of  the  change  in  color  due 
to  reflection  from  colored  surroundings  is  desired.  The 
results  are  also  plotted  in  trilinear  co-ordinates  in  Fig.  3 
It  is  interesting  to  note  that  4,  5,  6,  7  show  a  gra  lual 
change  from  yellow  toward  white,  as  would  be  expected. 
These  results  are  consistent  with  the  theoretical  computa- 
tions. The  color  values  of  the  carbon  lamps  are  given 
relatively  to  the  tungsten  lamp,  in  order  to  illustrate  the 
change  in  color  of  the  tungsten  light  due  to  colored  sur- 
roundings. The  color  values  of  the  yellow  and  green 
papers  show  the  color  of  the  tungsten  light  after  being  once 
reflected. 

Instrument  for  Observing  Color  Changes 

An  instrument  for  observing  the  change  in  color  of  light 
due  to  colored  surroundings  is  easily  made.  A  box  10  in. 
long  and  4  in.  square,  coated  white  inside,  contains  a  lamp 
of  the  same  type  and  voltage  as  used  in  the  room  in  ques- 
tion. This  lamp  illuminates  a  piece  of  opal  glass.  Varia- 
tion in  the  brightness  of  the  glass  is  obtained  by  means  of 
a  diaphragm.  In  an  adjacent  compartment  is  a  mirror 
inclined  at  45  deg.  to  the  vertical.  Above  this  is  a  ground 
opal  glass  which  receives  the  light  just  as  it  is  received 
on  the  working  plane.  By  means  of  the  mirror  this 
glass  is  seen  adjacent  to  the  glass  illuminated  by  the 
electric  lamp.  When  a  brightness  match  is  made  the 
change  in  the  color  of  the  illuminant  is  observable. 
Such  a  box  was  used  in  the  present  experiments, 
changes  in  the  color  of  the  illuminant  due  to  colored 
surroundings  being  noted  even  in  extreme  cases  of 
direct  lighting. 

The  coefficient  of  reflection  of  a  surface  is  not  the 
same  for  all  illuminants  unless  that  surface  is  white. 
With  the  ever-increasing  diversity  of  light  sources 
and  refinement  of  illuminating  engineering  procedure 
it  may  soon  become  desirable  when  giving  reflection 


Comparison  of  Arc  and  Incandescent  Lighting  in  a 
Shop  Building 

The  accompanying  illustrations  and  curves  show  the  ar- 
rangement and  distributii  11  secured  by  lighting  a  shop 
building  with   inclosed   an-    lamps   and   with   tungsten   unit.-.. 

l  ON    LIGHTING  OF  A    SHOP   BUILDING. 


Total  number  of  Ian 
Height  of  lam  I-    a 
Height  of  test  plane,  fl 
Lamps  per  bay 

Watts  per  lamp 

Rated  specific  con  um| 

Area  of  bay  (12.5  ft.  by  4<M  It  I,  sq    n 

Watts  per  sq.  ft 

Average  intensity,  ft.-candles 
Effective  lumens,  per  watt. 

Annual  operating  cost  per  lamp  (4000  hours) 

Annual  operating  cost  of  installation 

Annual  cost  for  equal  illumination  . , 


0.97 
1.15 
1.18 

Sii.30 

3890  "ii 


Tungsten 
Lamps. 


SI  3   85 


the   wattage   totaling   the    same   in    each   case.      Mr.    Ward 
Harrison,  of  the  National  Quality  Lamp  Division,  General 
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III..    3 RESULTS    OUTAINED    IN    A    SMAI1     ROOM 

coefficients  to  include  also  in  the  statement  the  light  sun, 
for  which  the  coefficient  was  determined.  To  illustrate  this 
point  some  relative  reflection  coefficients  of  various  colore  I 
papers  of  high  saturation  are  given  in  Table  II.  These 
«ere  determined  only  relatively,  b\  measuring  the  relative 
brightnesses  in  a  fixed  direction  while  the  specimen  was 
illuminated    successively    by    various    illuminants    at    ban  I. 

I  he  brightness  measurements  were  made  bj  means  of  a 
flicker  photometer,  the  comparison  standard  being  a  white 
matte  surface  (magnesia)   illuminated  by  a  tungsten  lamp. 

The  papers  were  all  viewed  al   the  same  angle  and  likew 
illuminated    from    the    same   direction.      Specular    reflection 
was   carefullj    avoided.     The   results    for   the   carbon    an  I 
tungsten  lamps  are  the  averages  of  a  great  many  determi  la- 
tions. 


COMPARISON    OF   ARC  AND  LIGHTING 

Electric  Company,  Cleveland,  Ohio,  submitted  these  il_ 
in   a    paper   on    the   lighting"  of   mill   structures   before   the 
Association  of  Iron  and  ctrical   Engineers  at  its 

Milwaukee  meeting.  In  addition  to  the  arc  lamps,  the 
original  installation  was  supplemented  by  about  fifty  carbon 
drop-lamps  over  the  individual  machines.  These  were 
found  unnecessary  when  the  Mazda  units  wen 
It  should  also  be  noted,  as  pointed  oul  by  Mr.  Harrison. 
that  in  addition  to  producing  a  much  higher  average  in- 
tensity of  light,  thi  distribution  From  the  tungsten  units 
is  far  more  uniform.  The  intensity  from  the  arc  installa- 
tion, on  the  other  hand,  varied  between  0.17  and  4.4: 
candles    a(    p  lints    which    required    equal  fhtin». 

in  the  accompanying   table  .<i  data  the  carbon  drop  lamps 
are  i  mined. 


412 


ELECTRICAL     WORLD 


Vol.  6i,  No.  8 


Effect  of  Sleet  Storm  on  Distributing  Lines  at 
Rochester,  N.  Y. 

The  accompanying  illustrations  show  in  rather  marked 
degree  the  effect  of  a  sleet  storm  which  swept  over  Roches- 
ter, N.  Y.,  early  last  month.  There  was  nothing  unusual 
about  the  storm  so  far  as  record-breaking  performances  are 
concerned ;  but  a  combination  of  snow  and  wind  was  suffi- 
cient  to   play   such   havoc   with   the   overhead   lines   of   the 


FIG.     I BROKEN    POLE    AT    ROAD    CROSSING 

lighting,  telegraph  and  telephone  companies  as  has  not  been 
known  in  a  long  time  in  the  Flower  City.  Rain,  which  had 
been  falling  in  the  afternoon  of  Jan.  3,  changed  to  heavy, 
wet  snow,  which  clung  to  the  wires  and  poles  and  quickly 
froze  with  falling  temperature  into  a  solid  mass.  As  the 
evening  approached,  the  wind  began  to  increase  in  velocity, 
reaching  at  length  a  maximum  of  36  miles  an  hour.  Added 
to  this,  limbs  of  trees  weighted  down  with  an  accumulation 
of  snow  and  ice  began  to  snap  oft  and  fall  across  the  already 
heavily  loaded  wires,  and  here  and  there  entire  trees  were 
blown  against  the  poles  and  lines.  Fig.  1  shows  how  the 
branches  of  trees  on  Murray  Street  bore  down  on  the  pole 
in  front  of  them.  The  wires  on  the  lower  arms  were  caught, 
demonstrating  the  desirability  of  getting  poles  and  wires 
off  streets  where  shade  trees  are  encountered.  Many  poles 
throughout  the  city  were  found  in  like  condition. 


FIG.    2 WIRES    HANGING    ACROSS    RAILROAD    TRACKS,    CAUSING 

DELAY    TO    TRAINS 

The  Niagara,  Lockport  &  Ontario  Power  Company  shut 
down  its  transmission  lines  very  early  during  the  storm  so 
that  every  available  machine  in  the  stations  of  the  Roches- 
ter Railway  &  Light  Company  had  to  be  started  in  order  not 
only  to  maintain  good  local  service  but  also  to  afford  some 
relief  to  the  Syracuse  and  the  Buffalo,  Lockport  &  Rochester 
railways,  which  were  suffering  from  the  Niagara  shut-down. 


No  attempt  was  made  during  the  night  of  the  storm  to  make 
repairs,  the  linemen  devoting  their  efforts  to  clearing  the 
lines  and  eliminating  dangers.  Whenever  indications  in  the 
stations  showed  a  circuit  grounded  or  crossed  that  circuit 
was  shut  down  entirely.  In  the  early  part  of  the  evening 
a  telephone  wire  dropped  across  an  arc  circuit  with  fatal 
results  to  a  pedestrian,  and  the  Mayor  of  the  city  gave 
permission  to  shut  down  every  arc  circuit  having  aerial 
lines. 

Fig.  2  shows  a  pole  which  fell  over  the  tracks  of  the 
Buffalo,  Rochester  &  Pittsburgh  crossing  at  Hague  Street, 
delaying  traffic  about  one  hour  until  propped  up  as  shown. 
The  two  double  cross-arms  on  top  of  the  pole  carry  lines  of 
the  Rochester  Railway  &  Light  Company,  and  it  will  be 
noted  that  every  wire  is  intact.  One  of  five  poles  near 
the  canal  on  South  Avenue  which  collapsed  during  the 
storm  is  shown  in  Fig.  3.  This  pole  was  double-guyed,  and 
the  point  of  breakage  occurred  between  the  points  of  guy 
attachment,  giving  mute  evidence  of  the  tremendous  crush- 
ing strain  imposed  by  the  ice  and  snow  load.  This  canal 
pole   line  carries  two   three-phase  circuits  and  twelve  arc 


Hi.v    3    AND   4 POLES    BROKEN    AND   STRIPPED   OF    WIRES    NEAR 

CANAL    BRIDGE 

circuits.  A  force  of  linemen  had  five  new  60-ft.  poles  in 
place  and  all  circuits  cleared  the  day  after  the  storm.  Fig.  4 
shows  a  pole  stripped  of  every  wire  except  the  guy  wires. 

It  is  estimated  that  40  per  cent  of  the  damage  to  the 
lighting  company's  circuits  was  due  to  wires  of  other  com- 
panies falling  across  and  short-circuiting  the  high-tension 
lines;  40  per  cent  was  due  to  falling  trees  or  branches 
bearing  down  on  poles  and  wires,  and  20  per  cent  was  due 
to  direct  failure  of  poles  and  wires  under  stresses  imposed 
by  wind  and  snow.  The  N.  E.  L.  A.  specifications  call  for 
construction  to  withstand  an  ice  load  on  the  conductors  of 
0.5  in.  with  wind  pressure  of  8  lb.  per  sq.  ft.  on  the  pro- 
iected  area  of  the  wires  so  loaded.  Wires  were  found 
coated  with  1. 5  in.  of  ice,  and  during  short  periods  the  wind 
pressure  imposed  a  strain  much  greater  than  that  specified. 

As  a  result  of  the  storm  the  company  proposes  to  push 
it-,  rear-lot-line  method  of  distribution  with  high-potential 
wires,  transformers,  etc..  underground  and  the  low-potential 
and  service  wires  on  short  poles  on  private  property  as 
free  from  trees  as  possible  and  with  the  telephone  wires 
strung   below  the  light  wires. 
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Letter  to  the  Editors 

Electric  Fuse  Testing 

To  the  Editors  of  the  Electrical  World:     ■  , 

Sirs: — The  article  on  "Electric  Fuse  Testing"  by  Dr. 
A.  A.  Somerville  in  your  issue  dated  Jan.  18,  191 3,  conveys 
a  very  incorrect  impression  to  those  of  your  readers  who 
have  had  no  opportunity  of  investigating  this  subject  care- 
fully and,  further,  contains  several  contradictions  and  erro- 
neous conclusions. 

The  author  claims  that  his  investigations  have  disclosed 
several  new  features.  After  reading  the  paper  most  care- 
fully, it  docs  not  appear  that  there  is  a  single  statement 
contained  therein  that  has  not  already  been  touched  upon 
by  earlier  investigators,  and  these  features  are  in  no  sense 
new.  His  claim  of  having  made  an  "exhaustive  series 
of  tests"  is  hardly  borne  out  by  the  brief  description  given 
or  by  the  conclusions  he  draws  from  his  very  limited  num- 
ber of  observations.  The  art  of  fuse  construction  is  by  no 
means  so  simple.  Various  investigators  have  spent  prac- 
tically their  entire  time  for  many  years  in  covering  this 
In  Id.  Is  it  possible,  then,  for  an  observer  to  reach  definite 
conclusions  from  any  such  set  of  experiments  as  is  referred 
to?  Many  of  the  conclusions  are  so  contrary  to  accepted 
laws  that  they  disclose  at  once  the  superficial  nature  of  the 
investigations. 

The  author  states  that  "the  capacity  of  fuses  increases 
with  time  because  repeated  annealing  renders  the  fuse  metal 
a  better  conductor."  This  statement  is  not  borne  out  by 
the  facts,  and  if  there  is  any  variation  whatsoever  in  the 
fuse  capacity,  it  is  a  slight  lowering  of  the  current-carrying 
power  due  to  the  tendency  to  crystallization  of  the  fuse 
metal  under  repeated  heating  and  cooling,  which  renders  it 
more  readily  separable.  This  tendency,  however,  is  so  slight 
that  except  in  cases  where  the  link  is  absolutely  broken  by 
the  expansion  of  the  tube  it  is  almost  indeterminable.  The 
.possibility  of  annealing  lead  tin  alloys,  or  alloys  in  that 
classification,  is  certainly  a  most  remarkable  suggestion. 

The  author's  description  of  the  cartridge  fuse  would 
indicate  a  most  profound  lack  of  familiarity  with  that  de- 
vice, since  the  description  is  quite  different  from  the  almost 
universal  standard  of  inclosed  fuses.  The  article  says: 
"This  tube  is  fitted  with  metal  caps  to  slip  into  terminal 
receptacles  of  the  holder.  The  fuse  wire  is  soldered  or 
riveted  to  these  metal  caps."  This  is  quite  incorrect,  as  it 
is  the  prevailing  practice  of  standard  approved  fuse  manu- 
facturers to  attach  the  fuse  wire  to  copper  terminals  which 
arc  then  soldered  to  the  cap,  and  in  no  single  instance  have 
I  ever  seen  one  in  which  the  fuse  wire  was  riveted  to 
the  cap. 

His  next  conclusion  that  "almost  any  kind  of  wire  can  be 
used  as  a  fuse"  (and  from  the  context  this  conclusion  must 
be  taken  to  apply  to  inclosed  fuses)  is  contrary  to  the 
universally  accepted  laws  of  fuse  design  by  the  besl  known 
engineers  who  have  given  this  subject   a  study. 

The  practically  verbatim  copy  of  the  Underwriters'  rules 
which  the  article  contains  can  certainly  not  lie  looked  upon 
as  embodying  new  and  important  discoveries,  since  these 
rules  have  been  in  public  print  in  their  present  form  since 
1005  and  have  undoubtedly  been  read  b\  the  great  ma--  • 
the  readers  of  your  paper. 

The  author  states  that  he  lias  examined  the  action  ol 
zinc,  tin.  copper,  aluminum  and  magnesium,  and  three  in- 
sulating materials,  manganese  dioxide,  slaked  lime  and 
borax,  and  from  these  very  limited  investigations  draws 
the  following  conclusions:  "Any  metal  may  be  used  as  a 
fuse  strip,  anil  if  conditions  are  properly  adjusted,  the  fuse 
will  blow  at  a  fairly  definite  overload."  These  conclusions 
arc  quite  incorrect  according  to  the  general  accepted  prac 
tice.  The  fact  is  that  no  metal  of  high  melting  point  such 
as  copper  can  he  used  in  inclosed  fuses,  excepl  possibly  in 
those  of   very   low    ampere   capacity,   since   the   temperature 


rise  will  go  far  beyond  that  permitted  by  the  Underwriters 
or  permissible  in  inclosed- fuse  design. 

The  author  states  that  "the  controlling  features  are  rela- 
tive values  of  length,  width  and  thickness  of  the  strip,  to- 
gether with  the  amount  and  kind  of  insulating  powder  sur- 
rounding it."  In  this  conclusion  he  has  entirely  overlooked 
what  is  unquestionably  one  of  the  most  important  features 
of  all  fuse  design  particularly  applicable  to  fuses  of  large 
capacity,  which  has  been  so  carefully  investigated  and  so 
repeatedly  proved  that  it  has  now  become  a  recognized  law 
of  fuse  design  by  all  engineers,  and  that  is  the  volume  and 
distribution  of  the  metal  and  extension  of  its  surface  within 
the  filling. 

Contrarj  to  the  author's  conclusions  that  all  - 
equally  clear  break-,  there  i-  a  marked  difference  in  the 
character  of  breaks  of  permissible  Fu  1  meta 
can  be  produced  which  at  temperatures  below  the  melting 
point  break  owing  to  crystallization.  (  Ither  metals  or  alloys 
are  wholly  unsuitable  for  fuse  use.  although  of  low  melting 
point,  owing  to  the  fact  that  they  will  remain  in  a  molten 
condition  within  the  filling  without  rupturing  the  circuit 
unless  special  precaution-  are  taken  to  guard  against  such 
a  contingency. 

A  further  conclusion  in  regard  to  what  is  termed  "the 
insulating  powders,"  or  what  is  commonly  known  as  filling, 
is  erroneous  in  that  it  conveys  the  idea  that  practically  any 
filling  can  lie  employed  provided  it  is  a  good  thermal  con- 
ductor. This  is  contrary  to  the  accepted  laws.  Certain 
materials  which  have  a  very  high  thermal  conductivity  are 
known  to  be  wholly  unsuitable  for  tilling  owing  to  the  fact 
that  their  physical  form  or  chemical  composition  unsuits 
them  for  this  purpose. 

The  conclusion   reached   regarding   the   load   that   a 
will    carry   apparently   entirely   ignores  the   subject    of    tin- 
area    of    the    fuse    and    the    radiation    factor    which    has    so 
important  a  bearing  on  this  subject. 

The  author's  final  conclusions  "that  fuses  at  then 
are  very  unreliable,  and  no  two  fuses  except  by  chance  will 
operate  in  the  same  way."  is  certainly  quite  contrary  to 
the  conclusions  he  has  already  reached  in  the  earlier  por- 
tion of  his  article,  viz.,  "that  fuses  will  blow  at  a  fairly 
definite  overload."  The  deviation  in  blowing  time  the 
author  states  "will  usually  be  25  per  cent  of  th( 
While  not  admitting  this  to  he  the  fact,  since  1  know  it  is 
perfectly  possible  to  construct  fuses  with  a  degree  ol 
curacy  which  is  considerably  greater  than  the  In  Krw  riters 
require,  the  important  consideration  from  the  user's  stand- 
point is  what  possible  difference  it  could  make  if  a  fuse 
did  vary  two  or  three  seconds  in  its  blowing  tinn  at.  say, 
100  per  cent  overload.  The  author  has  apparent!)  over- 
looked tin  faet  that  the  Underwriters  have  very  carefully 
specified  the  blowing  tune  at  specific  overloads  of  50  per 
cent.  In  tin  o  tO-30  amp  class  one  minute  is  the  maximum 
time  allowable.  Suppose  a  fuse  doe-  blow  with  fifteen 
seconds  vaiiation  in  time  as  compared  with  another,  and 
still  within  the  one-minute  limit,  it  is  difficult  t"  -ee  how 
that  in  any  way  affects  it-  value  as  a  protective  devii 
the  variation  is   far  too  -mall. 

It   is  the  practice  of  the  Underwriters'  Laborator 
le-t    frequently   the   product   of   fuses   made  by   the   manu- 
facturers on  their  approved  li-t.    At  frequent  intervals 

go  out  into  the  open  market  and  purchase   fuses   from 
and  these  frequent  te-ts  check  in  a   most  effective  way  the 
product   of  all  of  tin-   t  ar   from  being  the 

lutelv    unreliable    devices     Dr.     Somerville    would     indicate. 
fuses    are    eon-tie'  1    irate    and    definitely    acci 

rule-.     \-  m  every  other  class  of  apparatus,  failure- 
hut   the   total  number  is   such   a   relatively  small  pore 
of  the  total  number  of   fuses  produced  and  in  service 
bring  the  standard  of  fuse 
high-quality  material.  L,   W.   Downes, 

Manager  \i  &  \\    Fuse  Company. 
Providence,  R.  I. 
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Field  of  the  Operating  Engineer 

A  Record  of  Practice,  Experience,  New  Ideas  and  Interesting 
Problems — Notes  on  Practical  Subjects — Questions  and  Answers 


Electro-Mechanical  Waterwheel  Governor 

The  accompanying  photograph  and  sketch  show  an  origi- 
nal electro-mechanical  waterwheel  governor  which  is  in 
successful  operation,  giving  very  close  speed  regulation,  at 
the  hydroelectric  plant  of  the  St.  Croix  Power  Company, 
Somerset,  Wis.  This  station  supplies  energy  to  the  St. 
Paul    (Minn.)     Gas    Light    Company's    electrical    system. 


FIG.   I ELECTRIC  GOVERNOR.  ST.  CROIX  POWER  COMPANY    PLANT, 

SOMERSET,   WIS. 

The  governor  was  devised  and  built  by  Mr.  John  Pearson, 
superintendent  at  Somerset,  and  is  the  subject  of  patents 
recently  granted  him. 

In  this  governor  centrifugal  fly-balls  actuate  electrical 
contacts  which,  through  a  clutch,  control  a  differential  gear- 
ing device  operating  the  gate  motion.  The  fly-balls  as 
shown  are  very  light,  since  they  are  required  to  do  no  work 
except  operate  the  floating  contacts  through  the  crank-arm. 
To  reduce  the  current  strength  required  here  and  to  elimi- 
nate arcing,  the  fly-ball  contacts  simply  control  relay  con- 
tactors which  are  also  energized  from  the  machine  exciter 
circuit.  The  current  carried  by  these  secondary  contactors 
approximates  4  amp  at  no  volts  for  each  of  the  clutch- 
actuating  magnets,  and  to  reduce  such  arcing  as  might  occur 
condensers  are  bridged  across  the  latter  gaps.  Depending 
on  which  operating  solenoid  is  energized,  the  corresponding 
wheel  and  worm  are  engaged  by  the  armature,  thus  deriving 
mechanical  power  from  the  main  turbine  shaft  to  work  the 
gate  shaft,  and  opening  or  closing  the  gate  as  required. 

The  sketch  makes  clear  the  mechanical  arrangement. 
The  main  generator  shaft,  running  at  300  r.p.m.,  is  geared 
to  the  worm  shaft  through  an  intermediate  pinion.  The 
worm  shaft  serves  as  the  spindle  for  free-running  sleeves 
carrying  right-hand  and  left-hand  worm  gears  and  leather- 
covered  friction  disks.  Through  these  friction  disks  either 
worm  can  be  driven  by  the  shaft,  depending  on  which 
direction  the  armature  lever  applies  pressure.  Each  worm 
drives  its  corresponding  differential  gear  (with  both  of 
which  the  gate-actuating  shaft  is  meshed),  so  that  the  gate 
shaft  can  be  driven  in  either  direction  as  determined  by 
the  movement  of  the  armature  lever  and  the  engagement 
of  the  friction  clutches.     Provision  is  also  made,  with  the 


aid  of  springs,  for  effecting  the  centering  of  the  armature 
arm.  This  centering  arrangement  keeps  the  armature  in 
position  when  not  operated  upon  by  the  magnet  coils.  Out- 
side of  the  centering  mechanism  are  friction  brakes  which 
interrupt  the  friction  drives  when  disengaged  by  the  arma- 
ture movement. 

It  was  to  insure  the  noiseless  operation  of  the  governor 
that  worm  gears  were  used,  while  to  render  the  apparatus 
sensitive  to  rapid  starting  and  stopping  friction  drives  were 
employed.  The  epicyclic  or  differential  gears  at  the  reverse 
motion  were  selected  in  order  to  secure  positive  action,  free 
from  pawls,  ratchets,  springs,  etc. 

To  start  the  waterwheel  controlled  by  this  governor,  the 
gate  need  be  opened  by  hand  only  enough  to  cause  the 
waterwheel  to  turn;  this  is  accomplished  through  a  hand- 
shaft  and  gear,  not  shown.  After  the  machine  is  moving, 
the  remaining  starting  governing  action  can  be  secured  by 
power  through  pushing  on  the  friction  disks  with  the  aid 
of  a  special  handle.  Excellent  lubrication  of  all  parts  is 
secured  by  inclosing  the  worm  gears  and  other  fast-running 
pinions  in  tight  housings  filled  with  oil. 

Inserted  in  the  primary  control  circuits  will  be  noted 
limit  contacts  which  are  actuated  by  the  gate  movement. 
One  contact  cuts  out  the  opening-magnet  circuit  as  soon  as 
the  gate  has  reached  its  full  aperture.  The  other  prevents 
further  operation  of  the  closing  magnet  when  the  generator 
is  running  without  load  at  full  speed.  This  stop  is  essential; 
for  in  case  of  sudden  interruption  to  the  load,  caused  by 
operation  of  circuit-breakers,  fuses  or  other  accident,  the 
governor  will  hold  the  machine  down  to  normal  speed  until 
the  operator  can  reach  it.  Again,  in  case  several  wheels 
are  in  service  pulling  synchronous  alternators  paralleled, 
the  gate  will  be  promptly  closed  so  that  no  machine  will  be 
operated  as  a  motor. 

The  compensatory  or  anti-racing  device  is  also  of  special 
interest.      The    feature    of   this   is    an    ingenious   dash-pot 


Compensating 
Adjustment 


Friction  Clutches 


FIG.     2 — DIAGRAMMATIC     ARRANGEMENT     OF     GOVERNOR     PARTS 

mechanism  with  a  slotted  piston  and  valve  partition  which 
by-passes  oil  when  the  piston  is  removed  from  its  center 
position,  A  system  of  springs,  rollers,  arms,  etc.,  acts  to 
return  the  dash-pot  to  its  central  position  when  diverted 
from  normal.  As  this  compensating  dash-pot  is  mounted 
in  a  vertical  position,  no  stuffing  box  is  needed  for  the 
piston.      The    compensating    mechanism    thus    operates    to 
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Interrupt  the  fly-ball  control  contact  as  soon  as  the  re- 
quired speed  change  has  been  accomplished,  at  once  opening 
the  actuating  contact  and  preventing  over-travel  of  the 
gate  motion.  But  if  a  very  large  load  change  has  taken 
place  suddenly,  the  piston,  in  its  effort  to  stop  tlje  gate 
movement,  will  pass  considerably  above  the  partition  in 
the  pipe  valve,  thus  allowing  the  oil  to  by-pass  and  reducing 
the  action  of  the  piston.  In  other  words,  the  anti-racing 
device  opposes  the  action  of  the  fly-balls,  but  as  the  speed 
varies  mure  and  more  this  opposition  is  less  and  less. 

In  the  system  of  levers  connecting  the  dash-pot  with  the 
gate  motion  is  a  speed-changing  or  equalizing  device,  b) 
means  of  which  through  lengthening  or  shortening  the  rod 
by  the  double  thumbscrew,  the  load  on  the  wheel  may  be 
increased  or  decreased  at  will  when  running  in  parallel 
with  other  machines. 


Home-Made  Commutator  Truing  Rig 

In  a  great  many  stations  the  usual  practice  in  turning 
down  commutators  is  to  remove  the  armature  entirely  from 
the  machine  and  place  it  in  a  lathe,  if  one  be  available,  or 
else  send  it  to  some  nearby  machine  shop.  In  either  case  the 
machine  is  useless  until  the  armature  is  reset,  and  ignoring 
entirely  the  annoyance  of  taking  the  machine  apart  and  the 
bother  of  replacing  the  armature  in  its  exact  positiun  again, 
the  time  lost  plus  the  actual  cost  of  turning  down  the  com- 
mutator every  once  in  a  while  is  no  mean  item  of  expense. 
In  the  station  of  the  Renovo  Edison  Light,  Heat  &  Power 
Company  at  Renovo,  Pa.,  recourse  is  had  to  home-made 
rigs  which  serve  the  purpose  excellently  and  have  moreover 
the  added  advantage  that  the  work  of  turning  down  the 
commutator  can  be  done  without  removing  the  armature 
from  the  machine  at  all.  Nor  is  the  rig  intricate  or  ex- 
pensive; it  merely  represents  the  ideas  of  a  practical  man 
desirous  of  avoiding  the  necessity  of  dismantling  a  machine 
every  time  a  commutator  has  to  be  turned  down.     For  this 


lie.    I — APPLICATION    OF    LATHE   REST 

purpose  use  is  made  of  a  lathe  rest  having  a  sufficient  range 
to  turn  down  any  commutator  up  to  one  22  in.  wide,  with- 
out readjustment  or  realignment. 

Fig.  1  shows  the  lathe  rest  fastened  to  an  iron  brace  for 
use  in  turning  down  the  commutator  of  a  110-hp  motor 
The  illustration  shows  how  the  frame  of  the  machine 
can    be   used    as    a    support    for    the    rig.       The    brace    and 


rest  are  shown  applied  to  the  armature  frame  and  ready 
for  use,  excepl  that  the  rest  i  1  d  to  the  center  of 

the  commutator  as  in  operation;  otherwise  a  full  view  of 
the  device  could  not  be  obtained.  Just  enough  brush-holders 
need  be  removed  to  allow  room  for  the  brace  and  rest. 

I  lie  same  lathe  rest  applied  to  a  different  type  of  machine 
in  tlie  station  at  Renovo  is  shown  in  Fig.  2.    Hen 
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FIG.   2 — LATHE  REST    BLOCKED    UP   FOR   OPERATION 

iron  tees  were  taken  from  the  scrap  heap  and  bolted  to- 
gether with  a  hard-wood  bloek  between  them  to  get  the 
proper  height.  A  brace  of  wood  extending  from  the  top 
flange  of  the  tee  to  the  opposite  side  of  the  base  Fran 
the  machine  is  used  to  stiffen  the  tees  or  tool  post.  Holes 
were  drilled  in  the  base  frame  of  the  machine  ami  thi 
bolted  to  it.  This  rig  was  got  up  in  an  emergency  eight 
years  ago,  and  it  worked  so  well  that  the  wooden  brace  is 
now  replaced  by  an  iron  brace  and  the  emergency  truing 
device  made  a  permanent  affair. 

The  time  required  to  set  up  the  lathe  rest,  turn  off  the 
commutator  and  take  down  the  tools  varies  from  two  to 
four  hours,  depending  on  the  size  and  condition  of  the  com- 
mutator. The  tool  may  be  used  right-handed  or  left  handed, 
and  the  entire  cost  of  the  lathe  rest,  tools,  id  post 

was  about  $40.  The  cost  of  removing  one  110-hp  motor 
armature  and  putting  it  back  ready  for  use  would  be  at 
least  $30,  besides  the  inconvenience  and  risk  of  damaging 
iln  armature.  This  cost  means  the  dismantling  of  the 
machine  without  the  aid  of  a  crane.  Mr.  V.  M.  Noecker  is 
the  general  manager  of  the  Renovo  station,  which,  althi 
small  in  size  and  output,  lias  many  features  of  interc- 
possessed  by  much  larger  statii 


Converting  a  Motor  from  a  60-Cycle  to  a  133-Cycle 
Machine 

What    changes    are    necess  ,  ■■     ii 
440-volt,  60-cycl  a   loo-cycle  machine?     The  primary 

:  Lhged   with    eight   poles   in   scries   per   phase,    si 

N.  II. 

When  reai 
1000  r.p.m.,  which  should  be  satisfactory.  Make  the  coil- 
throw  one-half  the  present  value,  thus  giving  a  pole  surface 
one-half  of  the  present  area.  With  all  coils  in  series  per 
phase,  star-connected,  the  voltage  per  turn  will  be  the 
id  the  core  flux  density  about  90  per  cent 
of  the  former  value,  which  should  prove  fairly  satisfactory. 
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Digest  of  Current  Electrical   Literature 

Abstracts  of  Important  Original  Articles  Appearing 
in   the   Periodical   Electrical    Press    of  the    World 


Generators,  Motors  and  Transformers 

Hi^h  Angular  Speeds. — Maurice  Le  Blanc. — A  long 
illustrated  paper  'on  the  realization  of  very  high  angular 
speeds.  In  the  first  part  of  his  paper  the  author  points  out 
the  importance  of  high  speeds  of  about  30,000  r.p.'m.  for 
the  construction  of  steam  turbines  of  low  capacity  with  a 
single  wheel,  or  of  alternators  driven  by  such  turbines,  or 
of  rotary  compressors.  In  the  second  part  the  author 
shows  how  these  enormous  angular  speeds  can  be  realized 
without  causing  trouble  if  the  rotor  is  permitted  to  choose 
at  will  its  axle  of  rotation.  In  the  third  part  the  author 
studies  the  devices  which  permit  the  equilibrium  of  the 
rotor  to  be  re-established  automatically  when  this  equi- 
librium is  being  disturbed  by  centrifugal  forces. — Bull,  de 
I' Assoc.  Techn.  Maritime,  No.  23,  1912;  abstracted  in 
La  Revue  Elec,  Jan.  17,  1913. 

Heavy  Electric  Engineering. — F.  Niethammer. — A  con- 
tinuation of  his  long  lecture  before  the  Electrical  Society 
of  Vienna  on  comparisons  of  heavy  electrical  engineering 
in  the  United  States  and  in  Europe.  In  the  present  instal- 
ment the  author  deals  with  oil  switches  and  protective 
devices  on  overhead  lines  and  passes  over  to  a  discussion 
of  electric  lighting  and  heating. — Elek.  and  Masch. 
(  Vienna),  Feb.  2,   1913. 

Return-Energy  Testing  of  Direct-Current  Traction  Mo- 
tors.— With  reference  to  the  recent  article  of  W.  E. 
French,  F.  M.  Denton  writes  that  the  return-energy,  or 
"pump-back,"  method  of  testing  as  applied  to  direct-current 
railway  motors  is  by  no  means  new  and  gives  diagrams  of 
the  arrangement  of  the  test  as  it  is  usually  carried  out  by 
the  General  Electric  Company  at  Schenectady.  N.  Y.  G. 
W.  O'Howe  writes  that  the  application  of  the  Hopkinson 
test  to  series  motors  is  looked  upon  as  a  standard  in  many 
works. — London  Electrician,  Jan.  31.   1913. 

Armature  Construction. — R.  Livingstone. — The  conclu- 
sion of  his  article  on  some  mechanical  points  in  armature 
construction.  In  the  present  instalment  the  author  deals 
especially  with  the  unbalanced  magnetic  pull  on  rotors. — 
London  Electrician,  Jan.  31,  1913. 

Transformers. — J.  Reyval. — An  illustrated  article  on  the 
construction  of  single-phase  transformers  with  special  ref- 
erence to  the  losses.  He  shows  that  for  certain  cases  trans- 
formers with  as  small  no-load  losses  as  possible  must  In- 
used  while  in  other  cases  the  no-load  losses  are  of  small 
practical  importance  as  the  design  must  be  adapted  to  the 
conditions  according  to  the  requirements  of  the  case. — 
La  Lumicre  Elec.   Feb.    1.    1913. 

Lamps  and  Lighting 

Metallic-Filament  Lamps  Versus  Arc  Lamps. — Paul 
Stahl.— An  article  on  the  present  strong  competition  be- 
tween metallic-filament  lamps  and  arc  lamps.  The  metallic- 
filament  lamp  has  already  captured  a  considerable  part  of 
the  field  formerly  held  by  the  arc  lamp,  but  the  arc  lamp 
maintains  its  strength  for  exterior  lighting,  street  lighting, 
lighting  of  railroad  depots,  etc.,  though  even  in  these  fields 
the  large  metallic-filament  lamp  will  in  time  become  popu- 
lar. For  interior  lighting  and  for  show-window  lighting 
the  metallic-filament  lamp  has  practically  replaced  the  arc 
lamp  and  many  of  its  advantages  shown  there  will  also 
count  in  exterior  lighting. — Elek.  Ana.,  Jan.  26.   1913. 

Intrinsic  Brilliancy  of  the  Glowworm. — H.  E.  Ives  and 
C.    W.    Jordan. — An    abstract    of    an    American    Physical 


Society  paper.  Even  more  important  than  the  luminous 
efficiency  of  the  glowworm  is  the  intrinsic  brightness  of 
the  light  emitted.  A  species  of  glowworm  was  studied  for 
this  purpose  on  account  of  giving  a  steady  glow  from  its 
luminous  abdominal  areas.  The  brightness  of  these  spots 
was  compared  directly  with  that  of  a  white  blotting  paper 
illuminated  by  a  10-cp  standard  incandescent  lamp.  By 
proper  manipulation  of  the  glowworms  their  bright  areas 
were  visible  directly  against  the  white  surface,  with  no 
dividing  line,  making  possible  a  very  close  match  by  moving 
the  incandescent  lamp  to  and  fro.  It  was  found  that  the 
luminous  spots  were  as  bright  as  the  blotting  paper  under 
an  illumination  of  190  meter-candles,  or  considerably 
brighter  than  white  surfaces  are  ordinarily  when  illuminated 
by  artificial  light  (about  25  meter-candles).  Taking  the 
albedo  of  blotting  paper  as  0.76,  it  follows  that  the  candle- 
power  per  square  centimeter  of  the  glowworm  is  0.0046.  In 
order,  therefore,  to  obtain  25  meter-candles  on  a  plane  2 
m  below  a  light  source,  the  latter  would  have  to  be  about 
2  sq.  m  in  area.  The  source  would  give  100  cp,  which 
should  be  sufficient  to  illuminate  a  room  having  five  times 
the  area  just  stated.  A  peculiarity  of  most  instances  of 
chemi-luminescence  is  their  excessively  low  specific  bright- 
ness. On  the  other  hand,  most  artificial  illuminants  are  of 
such  excessive  brightness  that  the  light  must  be  spread  over 
a  greater  area  by  the  use  of  diffusing  glass  or  reflecting 
surfaces.  The  intrinsic  brilliancy  of  the  glowworm  lies  be- 
tween these  extremes.  It  appears,  therefore,  that  the  solu- 
tion not  only  of  the  problem  of  light  efficiency  but  also  of 
that  of  light  intensity  may  follow  from  copying  the  process 
exhibited  by  the  firefly.- — Phys.  Review,  January,  1913. 

Generation,  Transmission  and  Distribution 

Blackburn. — An  illustrated  article  on  the  electricity  sup- 
ply of  Blackburn,  England.  A  sketch  of  the  history  and 
gradual  development  of  the  station  is  given.  There  are  in- 
stalled fifteen  generators  of  various  types  and  makes,  all 
driven  by  reciprocating  engines.  These  generators  deliver 
either  direct-current  or  alternating-current  energy  directly 
to  the  mains  for  meeting  the  lighting  demands.  In  connec- 
tion with  a  motor-generator  which  raises  the  voltage  from 
440  to  500,  they  also  supply  energy  for  traction,  a  battery 
and  booster  which  are  connected  across  this  motor  genera- 
tor preventing  the  lighting  voltage  from  being  unduly  dis- 
turbed. To  satisfy  the  recent  considerable  increase  in  the 
motor  load,  extensions  have  been  provided,  consisting  of 
two  2000-kw  high-pressure,  impulse-type  turbo-alternators 
which,  when  running  at  3000  r.p.m.,  generate  three-phase 
currents  at  a  pressure  of  6000  volts  and  a  frequency  of  50 
cycles. — London  Electrician,  Jan.  31,  1913. 

Pump. — The  difficulties  attending  the  pumping  of  liquids 
holding  solids  in  suspension  are  mentioned,  and  a  descrip- 
tion is  given  of  a  new  pump,  designed  by  R.  C.  Parsons, 
which  by  means  of  a  knife  blade  cuts  up  solids  which  are 
passed  into  it.  Its  applicability  for  drainage  work  is 
pointed  out,  and  a  description  is  given  of  some  tests  which 
it  has  undergone. — London  Electrician,  Jan.  31,  1913. 

Electricity  in  Tin  Mines. — H.  Tiiieme. — The  conclusion 
of  his  descriptive  article  on  the  hydraulic  and  hydroelectric 
plant  of  a  tin  mine  in  UIu  Guroh.  Tekkah,  India,  with  notes 
on  the  advantages  of  electricity  in  tin  mining. — Elek.  Zeit., 
Jan.  30,   1913. 
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Traction 

Single-Phase  Locomotive. — Van  Cauwenberghe. — An 
illustrated  translation  of  his  recent  German  paper  on  the 
1500-hp,  single-phase  Jeumont  locomotive  used  on  a  French 
line. — London  Electrician,  Jan.  31,  1913. 

Installations,  Systems  and  Appliances 

Association  of  Austrian  and  Hungarian  Central  Stations. 
— An  account  of  the  ninth  annual  convention  of  the  Asso- 
ciation of  Austrian  and  Hungarian  Central  Stations  held  last 
year  in  Salzburg.  The  association  has  ninety-two  ordinary 
members,  representing  105  stations,  and  five  extraordinary 
members.  Lederer  read  a  paper  on  the  tungsten  lamp, 
Beron  one  on  fuses,  Hartmann  one  on  the  competition 
which  has  arisen  to  central  stations  from  coal  mines,  and 
Kvetensky  one  on  the  position  which  the  Austrian  post  and 
telegraph  department  is  taking  with  respect  to  high-tension 
overhead  lines.  A  report  was  presented  by  the  committee 
on  first  aid  in  case  of  electric  accidents.  Dr.  Jellinek  em- 
phasized the  importance  of  practical  resuscitation  and  re- 
ported on  the  good  results  he  had  obtained  with  the  pul- 
motor.  Methods  of  propaganda  to  further  the  use  of  elec- 
tricity and  various  problems  of  bookkeeping  in  central  sta- 
tions, especially  depreciation,  were  discussed. — Elek.  Zeit., 
Jan.  13,  1913. 

Lighting  Battery  for  Central  Stations. — An  account  of 
the  discussion  which  followed  the  recent  paper  of  F.  H. 
Whysall  in  London  on  the  use  of  a  large  lighting  battery 
in  connection  with  central  stations.  J.  S.  Highfield  em- 
phasized that  of  first  importance  is  the  greater  security 
insured  by  the  battery.  The  advantage  of  the  battery  from 
the  point  of  view  of  taking  the  peak  load  is  rather  in  the 
opposite  direction  to  its  advantage  from  the  point  of 
view  of  security,  because  if  an  accident  happened  at  the 
time  of  peak  load  the  battery  would  be  partly  run  down,  and 
therefore  the  battery  can  really  be  only  partly  used  for 
both  purposes.  Nevertheless,  he  is  quite  satisfied  about  the 
value  of  large  batteries.  The  method  of  control  is  of  the 
greatest  importance  and  would  permit  of  much  discussion, 
but  for  a  general  lighting  and  motor  load  he  thinks  that  the 
best  solution  is  the  use  of  a  hand-controlled  booster  for 
charging  and  discharging,  and  he  would  also  like  to  have 
a  short-circuiting  switch,  so  that  in  the  case  of  a  very  bad 
accident  it  could  be  rapidly  closed  and  the  booster  saved 
from  destruction.  A.  M.  Taylor  said  that  the  practical 
results  given  by  the  author  confirm  his  theoretical  results 
as  to  the  saving  in  coal.  He  disagreed  with  the  opinions 
recently  expressed  that  the  battery  is  of  no  use  because  of 
the  large  extension  of  alternating-current  plant,  and  he 
considers  that  the  battery  is  really  valuable  in  a  station  that 
combined  alternating-current  distribution  with  continuous- 
current  supply.  Considering  all  the  saving  to  be  effected  by 
the  battery,  it  would  pay  to  introduce  rotary  converters  ca- 
pable of  operating  reversely,  using  them  to  take  the  enor- 
mous  discharge  from  the  battery  and  to  send  it  to  the 
alternating-current  mains,  using  it  as  an  alternating-current 
standby.  R.  T.  Smith  gave  figures  on  the  battery  of  the 
Great  Western  supply  station  at  Port  Royal  for  traction  or 
lighting.  The  maximum  load  on  the  generating  station 
with  batteries  is  2720  k\v.  while  without  the  batteries  it  is 
3870  kw.  The  station  load  with  batteries  is  actually  taken 
by  three  steam  sets,  whereas  without  them  five  steam  sets 
would  have  been  required.  The  daily  load-factor  on  the 
steam  plant  with  the  batteries,  corresponding  to  the  figures 
given  by  the  author,  is  58  per  cent,  and  without  the  batti 
41  per  cent,  showing  an  improvement  in  load-factor  of  17 
per  cent.  Of  course,  the  percentage  gain  in  load-factor  due 
to  a  battery  simply  depends  on  the  percentage  of  the  total 
output  passing  through  the  battery.  He  would  suggest  that 
the  most  economical  amount  of  the  total  output  to  go 
through  the  batteries  is  between  15  per  cent  and  20  per  cent. 
C.  P.  Sparks  said  with  regard  to  the  position  of  the  battery 
that,  so  far  as  a  general  supply  is  concerned,  he  is  of  opin- 


ion that  it  should  be  placed  in  the  substation  instead  of  in 
the  generating  station. — London  Electrician,  Jan.  31,  1913. 

Electricity  Supply. — G.  W.  Meyer. — The  first  part  of  a 
review  of  the  present  status  of  electric  energy  supply  and 
prospects  of  further  developments.  The  author  sketches 
the  development  from  the  pure  direct-current  system  to  the 
three-phase  system  and  the  combined  three-phase  and  di- 
rect-current system,  the  introduction  of  turbo-generators 
into  central  stations,  and  the  evolution  of  the  very  large 
central  station. — Elek.  Ans.,  Jan.  13,  1913. 

Propaganda  for  Electricity. — E.  Wikander. — A  lecture 
given  before  the  Electrical  Society  of  Vienna  on  new  ten- 
dencies in  the  propaganda  for  electricity  and  on  other 
means  to  encourage  greater  sale  of  electrical  energy  and 
electric   apparatus. — Elek.    und  Masch.    (Vienna),    Feb.   2, 

I9I3- 

Wires,  Wiring  and  Conduits 

Aluminum  Cables. — An  abstract  of  a  report  of  E.  d'Hoop, 
presented  at  the  Christiania  convention  of  the  International 
Tramway  and  Light  Railway  Association.  The  use  of 
aluminum  cables  seems  to  be  developing  and  merits  special 
attention.  Eight  undertakings  report  that  they  have  them 
in  use,  namely,  Copenhagen  Municipal  Tramways,  Geneva 
Tramways  Company,  Lausanne  Tramways,  Lyons  Tram- 
ways &  Omnibus  Company.  Nuremberg  .Municipal  Tram- 
ways, Nogentais  (Paris)  Company,  the  Paris  General 
(  'mnibus  Company  and  the  Societe  Nationale  des  Chemins 
de  Fer  Vicinaux  de  Belgique,  Brussels.  The  last-named 
company  uses  only  aluminum  cables  for  high-tension  alter- 
nating current.  On  the  other  hand,  the  cable  manufactur- 
ers who  have  replied  mention  numerous  examples  of  the 
adoption  of  these  cables  for  both  high  tension  and  low  ten- 
sion. The  proportion  admitted  between  the  useful  section 
of  aluminum  cables  in  comparison  with  copper  cables  of 
the  same  conductivity  oscillates  around  1.65.  The  useful 
section  of  cables  used  for  low  tension  frequently  exceeds 
1000  sq.  mm,  the  maximum  mentioned  reaching  1700  sq.  mm. 
The  Siemens-Schuckert  Company  gives  a  description  of  the 
installation  of  a  cable  with  a  single  aluminum  conductor 
for  single-phase  current  at  60,000  volts  on  the  Muldenstein- 
Bitterfeld  section  of  the  Prussian  State  Railways.  The 
first  application  of  these  cables  was  at  Rennes  in  1901,  but 
the  extended  use  of  them  dates  back  three  to  five  years  only. 
All  who  have  adopted  these  cables  state  that  they  are  satis- 
fied with  them,  and  no  practical  drawbacks  have  been  ex- 
perienced. The  making  of  the  joints  and  connections,  how- 
ever, necessitates  the  exercise  of  special  care,  owing  to  the 
low  conductivity  of  the  oxide  of  aluminum,  which  may  form 
on  the  surfaces  of  the  pieces  to  be  connected.  The  ends  to 
be  joined  should  be  cleaned  most  carefully,  branch  sleeves 
of  large  contact  surface  used,  and  the  joint  made  as  rapidly 
as  possible  so  as  to  limit  the  effects  of  the  air.  The  fear  has 
been  expressed  that,  owing  to  the  considerable  capacity  of 
aluminum  cables,  the  increased  effects  of  resonance  may 
cause  piercing  of  the  insulation  in  case  of  a  sharp  break 
in  the  circuit;  but  so  far  nothing  of  the  kind  appears  to  have 
occurred  with  those  companies  which  have  these  cables  in 
use.  The  desirability  of  using  aluminum  cables,  in  com- 
parison with  copper,  depends  principally  on  pecuniary  con- 
siderations and  the  relative  market  prices  of  the  two  metals. 
However,  there  is  an  advantage  in  using  aluminum  for 
cables  of  large  section  for  continuous  current.  In  some  in- 
stances the  economy  thus  secured  exceeds  14  per  cent.  Ac- 
cording to  a  formula  worked  out  by  the  Copenhagen  Tram- 
ways, the  use  of  aluminum  is  advantageous  when  the  price 
of  aluminum  in  pounds  per  ton  is  lower  by  2.08  X  price 
of  copper  —  30.  This  formula  evidently  assumes  the  parity 
of  the  price  of  lead,  iron  hooping  and  the  other  materials 
used  in  the  manufacture  of  cables.  Independently  of  the 
question  of  price,  aluminum  cables  have  the  advantage,  in 
the  case  of  very  high  tension,  when  it  is  necessary  to  aug- 
ment the  section  of  the  conductors  in  order  to  increase  the 
dielectric  rigidity. — London  Electrician.  Jan.  31.   1913. 
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Electrophysics  and  Magnetism 

Elementary  Electric  Charge. — R.  A.  Millikan. — An 
American  Physical  Society  paper  giving  a  summary  of  the 
results  obtained  in  the  work  of  the  past  two  years  in  the 
determination  of  all  of  the  factors  entering  into  the  oil- 
drop  method  for  the  evaluation  of  the  elementary  electric 
charge.  The  final  result  is  that  this  elementary  electric 
charge  equals  4-77-f  +  0.008  X  T0''"  electrostatic  units. — 
Pkys.  Review,  January,  1913. 

Resistance  of  Carbon  Contacts. — A.  L.  Clark. — The  au- 
thor has  found  that  the  resistance  of  carbon  contacts  varies 
to  a  remarkable  extent,  nut  only  with  pressure  and  current, 
but  also  with  the  time  and  in  a  very  regular  manner.  This 
regular  variation  with  time  after  eliminating  the  effect  of 
change  due  to  a  rise  of  temperature  seems  to  have  escaped 
notice  formerly.  The  author  has  investigated  the  time  re- 
lations of  changes  in  resistance  in  carbon  contacts,  such  as 
are  commonly  used  in  telephone  transmitters.  Experi- 
ments were  made  on  carbon  in  the  form  of  grains,  balls 
and  plates,  always  with  the  same  results.  The  experiments 
were  made  both  for  loose  and  for  tight  contacts,  and  the 
results  are  given  in  tables  and  diagrams. — Phys.  Review, 
January,  1913. 

Emission  of  Electrons  from  Hot  Bodies. — H.  L.  Cooke 
and  O.  W.  Richardson. — An  abstract  of  an  American 
Physical  Society  paper  giving  an  account  of  experiments 
made  with  osmium  filaments  in  order  to  establish  the  ex- 
istence of  the  cooling  effect  which  accompanies  the  emis- 
sion of  electrons  from  hot  bodies.  The  experiments  appear 
conclusively  to  demonstrate  the  existence  of  the  effect  under 
investigation. — Phys.  Review,  January,  1913. 

Resolving  Period  ie  Curves. — Friedrich  Meurer.— A 
mathematical  article,  illustrated  by  diagrams,  in  which  the 
author  describes  a  new  method  for  resolving  a  periodic 
curve  into  its  fundamental  wave  and  higher  harmonics,  ac- 
cording to  the  Fourier  series,  by  means  of  drawing  parallel 
lines  to  the  time  axis.  An  analytical  method  or  a  graphical 
method  may  be  employed  for  completing  the  process.  Sym- 
metric half-waves  are  best  resolved  by  means  of  the  graph- 
ical method,  non-symmetric  half-waves  by  the  analytical 
method. — Elek.  Zeit.,  Jan.  30,  1913. 

Electric  Conductivity  of  Glass  and  Quartz  Crystals. — R. 
Ambron. — An  account  of  careful  measurements  within  a 
large  temperature  interval  of  the  resistance  of  glasses  of 
simple  chemical  composition  as  a  function  of  the  compo- 
sition and  as  a  function  of  the  temperature.  The  electric 
resistance  of  quartz  crystals  was  also  measured  to  deter- 
mine how  it  depends  on  the  angle  of  the  plane  of  the  sample 
under  test  with  respect  to  the  crystallographic  axis. — Phys. 
Zeit.,  Feb.  1,  1913. 

Physical  Review. — This  journal,  founded  in  1893,  was 
transferred  by  its  editors  (E.  L.  Nichols,  E.  Merritt  and  F. 
Bedell)  and  by  Cornell  University,  which  had  assumed  the 
financial  responsibility  for  the  publication,  to  the  American 
Physical  Society  with  the  beginning  of  this  year.  F.  Bedell 
is  to  be  the  managing  editor. — Phys.  Review,  January,  1913. 

Units,  Measurements  and  Instruments 

Myriawatt. — An  editorial  criticising  the  proposal  by  H. 
G.  Scott  and  H.  O'Neill  to  recognize  a  new  unit,  the  myria- 
watt. "We  fail  to  see  any  substantial  ground  for  the  intro- 
duction of  the  proposed  new  unit.  The  idea  is  that  it  will 
facilitate  the  expression  of  over-all  efficiency;  that  the  input 
of  heat  at  one  end  of  a  transforming  system  consisting,  for 
example,  of  boilers  and  turbo-generators  will  be  expressed 
in  myriawatts  and  the  output  in  kilowatts,  and  consequently 
the  over-all  efficiency  will  be  found  very  easily.  But  it  is 
surely  much  more  rational  to  use  the  kilowatt  all  through 
for  such  a  purpose.  The  sole  ground  with  a  shadow  oi 
reasonableness  in  it  for  the  introduction  of  this  new  unit  is 
that  the  myriawatt  is  very  nearly  equal  to  a  'boiler-horse- 
power,' one  of  those  illogical  units  which  have  no  true  con- 
nection with  any  other  quantity.     The  'horse-power'  is  bad 


enough  in  this  respect,  but  it  has  the  respectability  of  age 
about  it,  and  it  may  be  treated  with  some  regard  on  that 
account.  The  boiler-horse-power  is  an  American  unit 
based  on  30  lb.  of  steam  per  hour  raised  from  water  at  100 
lahr.  to  a  pressure  of  70  lb.  per  sq.  in.  It  is  entirely 
illogical  to  have  more  than  one  horse-power.  .  .  .  Ther- 
mally 1  hp  is  equal  to  2547  b.t.u.  per  hour,-  but  a  boiler- 
horse-power  is  33,479  b.t.u.  per  hour.  Obviously  there  is 
no  sort  of  relation  between  the  two,  though  it  may  be  sup- 
posed that  under  certain  conditions  one  boiler-horse-power 
is  capable  of  producing  one  mechanical  horse-power  by 
means  of  a  steam  engine  used  in  conjunction  with  it. 
In  due  time  the  term  'boiler-horse-power'  should 
disappear  like  other  irrational  units.  .  .  .  We  trust  that 
the  Electrotechnical  Commission  will  see  the  advantages 
of  simplicity  and  of  adopting  only  those  units  which  are 
useful  rather  than  ornamental.  There  is  nothing  to  pre- 
vent anybody  from  rating  his  boilers  in  kilowatts,  tens  of 
kilowatts  or  hundreds  of  kilowatts  as  he  may  think  fit,  but 
there  is  no  need  to  complicate  'literature  by  unnecessary 
terms." — London  Electrician,  Jan.  31,  1913. 

Myriawatt. — An  editorial  discussion  of  the  proposal  of 
this  new  standard.  "We  cannot  refrain  from  pointing  out 
that  to  "standardize'  the  myriawatt,  which  is  simply  a  recog- 
nized decimal  multiple  of  the  standard  watt,  is  as  superflu- 
ous as  to  standardize  the  number  ten  or  ten  thousand. 
It  is  not  standardization  at  all.  What  the  conference  really 
did  was  to  agree  to  abolish  the  'boiler-horse-power,'  a  term 
which  has  been  disused  and  obsolete  in  this  country  [Eng- 
land]   for  years  and  years We   are  sure   that 

American  engineers  will  be  well  rid  of  this  clumsy  unit. 
What  we  cannot  understand,  however,  is  why,  in  the  name 
of  common  sense,  they  want  to  measure  the  input  by  a 
unit  ten  times  that  used  for  the  output.  Surely  the  kilo- 
watt is  good  enough  for  both  ends  of  the  machine.  Have 
our  cousins  lost  their  traditional  sense  of  humor?" — Lon- 
don Elec.  Review,  Jan.  31,  1913. 

Iron  in  Electric  Measuring  Instruments. — M.  Dolivo- 
Dobrowolsky. — The  author  emphasizes  the  disadvantages 
of  delicate  instruments  and  the  great  advantage  which  ro- 
bustness of  construction  has  for  the  average  use.  Robust- 
ness of  construction  requires  especially  robustness  of  the 
bearings,  and  the  present  tendency  to  make  the  revolving 
part  of  the  instrument  as  light  as  possible  does  not  permit 
this.  The  author  thinks  that  it  is  time  now  to  follow  the 
opposite  tendency  by  putting  as  much  iron  into  instruments 
as  possible.  This  is  done  in  the  "ferrodynamic"  instruments 
of  the  Allgemeine  Elektricitats  Gesellschaft,  especially  in 
the  wattmeter.  They  are  of  the  dynamometer  type,  but  con- 
tain iron.  Fig.  I  shows  the  arrangement  of  the  iron  with 
respect  to  the  fixed  and  movable  coil  of  the  dynamometer. 
,  With  the  use  of  much  iron 

it  is  possible  to  increase  the 
torque  very  considerably  so 
that  a  much  heavier  weight 
of  the  movable  part  can  be 
employed.  The  only  disad- 
vantages of  the  iron  are 
remanences  and  hysteresis. 
The  author  shows  that  in 
order  to  make  the  error  due 
to  remanence  negligible  it  is 
necessary  only  to  make  the 
number  of  ampere  turns  for 
the  magnetization  of  the  iron 
sufficiently  small  in  corn- 
comparison  to  the  total  ampere  turns.  In  order  to  make 
i lu  error  due  to  hysteresis  negligible  it  is  necessary 
onlj  to  make  the  watts  lost  in  the  iron  small  in  comparison 
with  the  wattless  inductive  volt-amperes  of  the  coil.  In 
the  instruments  of  the  Allgemeine  Elektricitats  Gesell- 
schaft the  total  number  of  turns  is  about  200,  while  less 
than  one  ampere  turn  is  needed  for  the  magnetization  of 


FIG.    I SECTIONAL  VIEW  OF 
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the  iron.  The  remanence  is  less  than  0.5  per  cent  while  the 
weight  of  the  iron  employed  is  about  300  grams.  If  this  is 
compared  with  delicate  electromagnetic  instruments  in 
which  the  remanence  is  also  0.5  per  cent  while  the  iron 
weighs  only  about  I  gram,  it  will  be  found  that  much' iron 
does  not  necessarily  mean  much  remanence.  The  author 
thinks  that  this  kind  of  construction  is  suitable  particularly 


FIGS.   2   AND  3 — INSTRUMENT   BEARINGS 

for  wattmeters  rather  than  for  voltmeters  or  ammeters. 
The  torque  is  0.8  gram-centimeters;  that  is,  double  the  usual 
torque.  In  cases  where  the  instruments  may  be  subjected 
to  vibrations,  etc.,  this  greater  torque  permits  using  journal 
bearings  (Fig.  2)  instead  of  pivot  bearings  1  Fig.  3).  The 
two  illustrations  show  these  two  types  of  bearings  for  two 
instruments  otherwise  identical.  The  journal-bearing  con- 
struction is  far  more  robust,  and  there  are  no  errors  due  to 
adjustment  or  friction.  The  high  torque  is  also  of  great 
advantage  in  recording  instruments.  Since  these  instru- 
ments are  completely  incased  in  iron,  they  are  not  affected 
at  all  by  external  electromagnetic  fields. — Elck.  Zeit.,  Jan. 

3°,  ^'.V 

Measuring  the  Degree  of  Irregularity  of  Speed  of  Alter- 
nators During  One  Revolution. — P.  Boucherot. — For  paral- 
lel operation  of  alternators  the  degree  of  irregularity  of 
speed  during  one  revolution  is  important.     It  is  defined  as 

e—  {Smn.i Smi„)  -:  -  2  Smean,  where  Smax  is  the  maximum 

instantaneous  angular  speed  during  one  revolution,  Smin 
the  minimum  instantaneous  angular  speed,  and  Smean  the 
mean  instantaneous  angular  speed.  To  measure  the  degree 
of  irregularity  e  the  author  uses  a  galvanometer  wdiich  has 
a  period  of  oscillation  very  nearly  equal  the  period  of  the 
alternating  current  produced  by  the  alternator  under  test, 
the  period  of  oscillation  being  adjustable  by  very  small  de- 
grees at  will.  A  flat  coil  A  is  mounted  on  the  center  of  a 
U- formed  elastic  ribbon  B  (Fig.  4),  in  a  magnetic  field 
normal  to  its  plane.  The  coil  A  is  connected  to  the  alter- 
nator through  the  intermediary  of  a  large  resistance,  the 
current  being  of  the  order  of  magnitude  of  one-tenth  of  an 
ampere.  The  ends  of  the  ribbon  B,  which  is  bent  into 
U-form.  are  mounted  in  the  blocks  CC,  and  the  distance  be- 
tween them  may  be  varied  by  means  of  the  screw  D  so  as 
to  enable  one  to  vary  the  period  of  oscillation  within  the 


FIG.    4 — DEVICE    FOR    MEASURING    SPEED   VARIATION 

desired  limits.  A  concave  mirror  E,  an  incandescent  lamp 
which  serves  as  source  of  light  for  the  mirror,  and  an  ordi- 
nary transparent  scale  complete  the  apparatus.  During  one 
revolution  of  the  alternator,  the  frequency  varies  between 
the  limits  F  {i-\-c)  and  F  (1 — e).  If  now  the  natural  fre- 
quency Fp  of  the  galvanometer  is  adjusted  so  that  it  is  equal 
to  F,  the  light  spot  on  the  scale  has  a  constant  length  which 


may  be  1.  for  a  resistance  R  in  the  circuit  of  the  galvan- 
ometer. But  if  Fp  is  adjusted  so  that  Fp  =  F  (1  -f-  i/p)  or 
Fp  —  F  "(i — l/P)y  where  p  is  the  number  of  pairs  of  poles 
of  the  alternator,  the  light  spot  on  the  scale  changes  peri- 
odically its  length  with  the  frequency  /  p:  it  surges.  Its 
extreme  values  during  surging  may  be,  for  instance,  b  and  c 
for  a  resistance  A',  in  the  circ  imeter.     (If 

in  this  second  experiment  the  same  resistance  R  as  in  the 
first  experiment  were  used,  thi  b  and  c  would  be 

smaller  and  the  difference  b  —  c  could  not  be  read  with  as 
great  accuracy;  for  1 1 1  i -.  reason  n  is  preferable  to  use  in 
practice  a  resistance  A',  from  one-tenth  to  one-fifth  of  R.) 
The  degree  of  irregularity  is  then  given  by  the  formula 
e  =  (b  —  c)  R,-:  ( t  p  R).  Details  are  given  of  application 
of  this  method  and  of  its  mathematical  theory. — La  Revue 
Elec,  Jan.    17,  101.-,. 

Telegraphy,  Telephony   and   Signals 

Telegraphy  ami  Teh-phony. —  Devaux  Charbonnel. — A 
review  12  with  special  reference 

to  the  effect  of  single-phase  traction  lines  on  telephony. — La 
Lumiere  Elec,  Feb.  1.  1913. 

Disturbances  of  Telephone  Lines  from  Three-Phase 
Lines. — O.  BRAUNS. — The  first  part  of  a  mathematical  arti- 
cle illustrated  b)  diagrams  on  disturbances  of  telephone 
lines  caused  by  .star-connected  three-phase  systems  when 
the  neutral  point  of  the  earthed  or  not  earthed. 

— Elck.  Zeit..  Jan.  30.  1913. 

Wave  Detector. —  An  illustrated  di  the  llelsby 

detector,  which  belongs  to  the  general  type  of  crystal  de- 
tectors.— Elck.  Am.,  Jan.  26.   [913. 

Wireless  Telegraphy. — C.  <",.  Crawley. — An  account  of 
observations  of  wireless  "atmospherics"  in  the  Mediter- 
ranean. The  chief  re-sult s  are  as  follows:  The  number  of 
times  strong  "atmospheres"  were  observed  during  night 
watches   was   very   great  '    with   that   during   day 

watches;  th.it  is.  from  70  per  cent  1  it.      The  per- 

centage of  watches  when  strong  atmospherics  were  preva- 
lent was  almost  exactlj  the  -nine  as  tl  hi  at- 
mospherics.— London  Electrician,  Jan.  31,  1 

Wireless   •  \   note  on  a  recent   British  patent 

(86,  1912)  of  G.  Marconi  and  C.  S.  Franklin.  A' 
characteristic  generator,  with  its  magnetic  parts,  unsat- 
urated, is  connected  in  series  with  a  battery  and  a  Fleming 
valve,  carborundum  or  other  crystal  detector.  The  gen- 
erator at  a  certain  speed  causes  the  increase  of  current 
which  always  takes  place  at  a  certain  potential  difference 
to  become  much  more  rapid.  Tin-  strength  ol  signals  in  the 
receiver  is  thereby  greatly  augmented,  owing  to  in- 
crease in  pressure  produced  by  the  incidence  of  a  wave. 
The  increase  in  current  is  limited  only  lie  the  saturation 
current  of  the  detector,  hut  it  does  not  decrease  again  on 
the  removal  of  the  extra  applied  potential  differeno 
hence  a  second  relay  is  inserted  in  the  indicating  circuit  to 
break  the  generator  and  detector  circuit  as  soon  as  the 
current  m  it  is  sufficient  to  work  the  first  relay. — London 
Elec.  Eng'ing,  Jan.  30,  1913. 


Book  Review 


Metal  Statistics.    Published  by  the  Ante  i  and 

Daily   Iron   and  Steel  Report.  81    Fulton    Street.   New 
York.     -';;  pages. 
The   sixth   annual   edition  of  this  little   hook,   containing 
1912  statistics  of  all  the  metals,  was  issued   recently.     In 
addition  to  giving  the  1912  production,  price  change- 
it  contains  a  vast  quantity  o\  data  in  .bnlar  form 
wdiich   should   make   it   of   great   value    for    reference   pur- 
The   present    edition   has   many   improvements  over 
its  predeces                     ards  completeness  and  arrangement 
of  the  information  presented. 
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New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Double-Blade  Disconnecting  Switch 

A  new  type  of  disconnecting  switch,  which  is  claimed  to 
make  better  contacts  between  the  switch  blade  and  the 
studs,  has  recently  been  placed  on  the  market  by  the  Elec- 
trical Engineers'  Equipment  Company,  10  North  Desplaines 


DISCONNECTING    SWITCH 

Street,  Chicago.  The  usual  pair  of  clips  and  single  blade 
have  been  supplanted  by  a  solid  copper  tongue,  cast  integral 
with  the  base,  and  a  double  blade,  the  two  parts  of  which 
are  separated  so  as  to  close  firmly  over  the  tongues.  The 
blades  are  adjustable  so  as  to  allow  for  wear  on  both 
tongues  and  blade.  The  construction  is  clearly  shown  in 
the  illustration.  The  line  of  standard  switches  includes 
sizes  from  300  amp  to  2000  amp  and  from  2000  volts  to 
33,000  volts  for  either  pipe  or  flat  steel-base  mountings. 


Self-Contained  Electric  Pipe-Thawing  Outfit 

For  thawing  frozen  water  pipes  at  distances  from  the 
central-station  supply  lines  where  the  carrying  of  long  taps 
becomes  cumbersome  or  difficult  the  Columbus  (Ohio)  city 
water  department  has  developed  and  had  built  a  special 
self-contained  pipe-thawing  outfit  comprising  a  30-kw  gaso- 
line-engine-driven generator  set  which  is  carried  on  a  2.5- 
ton  motor  truck.  At  the  close  of  the  winter  season  the 
engine  set  can  be  demounted  from  the  truck  body  by  remov- 


PORTABLE   PIPE-THAWING    OUTFIT 

ing    the    channel    bolts    and    the    truck    utilized    for    other 
purposes. 

The  four-cylinder  four-cycle  engine  is  rated  at  50  hp  at 
800  r.p.m.  and  drives  the  30-kw  generator  through  a 
flexible  coupling.  The  latter  unit  has  a  current  output  of 
300  amp  at   100  volts  or  400  amp  at  75   volts.     A   special 


governor  permits  engine-speed  control  within  the  range 
from  250  to  850  r.p.m.  The  radiator  is  designed  for  con- 
tinuous operation  at  full  load,  natural  dissipation  of  heat 
being  supplemented  by  a  24-in.  fan  mounted  on  an  extension 
of  the  engine  shaft.  Cooling  water  is  circulated  by  a 
pump. 

The  switchboard,  mounted  between  the  engine  and 
generator,  carries  a  voltmeter  and  an  ammeter,  field 
rheostat,  main  switch  and  overload  circuit-breaker.  All 
elements  of  control  are  thus  brought  within  easy  reach  of 
the  operator  without  moving  from  his  position. 

Suspended  from  hangers  beneath  the  right-hand  side  of 
the  truck  body  is  the  conductor  reel,  which  carries  two  210- 
ft.  lengths  of  300,000-circ.  mil  cable.  Collector  rings  and 
brushes  convey  the  current  to  these  pivoted  reel  con- 
ductors. Special  bronze  clamps  have  been  constructed  to 
make  proper  electrical  contact  on  any  size  of  pipe  between 
0.375  m-  and  2-5  in-  in  diameter  by  means  of  hand-nut  ad- 
justments. Other  contacts  are  provided  for  making  connec- 
tion to  hydrants,  bib-cocks,  etc.  All  parts  can  be  assembled 
by  hand-nuts  without  the  use  of  tools. 

The  equipment  was  completed  only  this  season  and  has  not 
yet  been  used  in  service,  owing  to  the  mildness  of  the  pres- 
ent winter,  but  according  to  Mr.  C.  P.  Hoover,  chemist  for 
the  local  water-purification  works,  it  is  expected  the  outfit 
will  be  able  to  thaw  as  many  as  forty  services  a  day  if 
necessary.  Mr.  Jerry  O'Shaugnessy  is  superintendent  of  the 
Columbus  water-works  division. 


Electrically  Operated  Ice-Cream  Plant 

The  factory  of  the  Lifter  Ice  Cream  Company,  Philadel- 
phia, Pa.,  which  has  the  remarkable  output  of  10,000  quarts 
of  ice  cream  per  day,  is  equipped  throughout  with  electric 
drive,  a  total  of  seventeen  motors  with  an  aggregate  rating 
of  139  hp  having  been  installed.  Most  of  these  motors  are 
utilized  for  refrigerating  purposes.  No  ice  is  used  except 
for  the  preservation  of  the  ice  cream  in  its  frozen  state  dur- 
ing its  transportation  from  the  factory  to  its  destination. 

The  refrigeration  is  produced  by  a  30-ton  York  refrig- 
erating machine  connected  by  means  of  chain  drive  to  a 
60-hp,  three-bearing,  adjustable-speed  induction  motor,  as 
shown  in  the  illustration. 

The  mixing  machine,  belted  to  a  shaft  driven  by  a  10-hp 
motor,  which  also  drives  the  cooling-  apparatus,  prepares 
the  cream  and  forces  it  through  a  series  of  cooling  coils 
into  six  40-quart  individual  freezing  machines,  each  driven 
by  a  3-hp  induction  motor.  The  cylindrical  freezer  is 
surrounded  by  a  brine  jacket,  the  brine  being  kept  in  con- 
stant circulation  by  the  brine  -pump,  which  is  driven  by  a 
10-hp  motor.  When  the  cream  reaches  a  consistency  which 
will  just  permit  of  its  being  poured  it  is  drawn  out  of  the 
freezers  into  the  ice-cream  cans. 

An  interesting  feature  of  this  installation  is  the  method 
of  determining  when  this  consistency  has  been  reached. 
This  is  accomplished  by  the  installation  in  each  freezer- 
motor  circuit  of  an  ammeter  which  shows  the  current  taken 
by  the  motor  driving  that  particular  freezer.  Of  course,  as 
the  cream  hardens  the  motor  performs  more  work,  which 
is  indicated  by  the  ammeter  needle.  The  ammeter  scale  is 
graduated  to  show  the  consistency  of  the  cream. 
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The  cans  containing  the  frozen  cream  are  placed  in  a 
large  refrigerating  room  with  a  temperature  of  about  6  deg., 
where  they  are  kept  over  night  and  dry-hardened.  Every 
morning  the  cans  are  transferred  from  the  cold  room  and 
packed  in  ice  and  salt  for  delivery  to  the  consumer  or  deajer. 

Electric  motors  are  also  used  to  drive  can  washers,  steril- 
izers,  ice  crushers,  pumps,  elevators  and  fans. 


Test  of  Large  High-Vacuum  Condenser 

A  condenser  of  the  dry-tube-base  design,  manufactured 
by  t  he  Wheeler  Condenser  &  Engineering  Company, 
Carteret,  N.  J.,  was  recently  installed  at  the  South  Works 
of  the  Illinois  Steel  Company.  South  Chicago,  111.,  in  con- 


The  company  has  eighty-five  employees,  twenty-nine 
wagons  and  one  automobile  truck.  Nine  2.5-ton  motor 
trucks  have  been  ordered  and  will  soon  be  placed  in  service. 
The  motors  are  all  of  the  induction  type,  designed  for  opera- 
tion on  a  two-phase,  60-cycle,  220-volt  alternating-current 
circuit,  and  were  furnished  by  the  Westinghouse  Electric  & 
Manufacturing  Company,  East  Pittsburgh,  Pa.  Energy  is 
obtained  from  the  circuits  of  the  Philadelphia  Electric 
I  ninpany. 

Vertical-Handle  Drum-Type  Controller 

The  location  of  drum-type  controllers  sometimes  makes 
operation  by  a  straight  backward  and  forward  motion  of 
the  operating  handle  more  convenient  than  the  usual  rotary 
motion  in  a  horizontal  plane.  The  Cutler-Hammer  Manu- 
facturing Company,  Milwaukee,  has,  therefore,  included  in 
its  standard  line  of  apparatus  a  vertical-handle  drum-type 
controller. 

The  lever  has  a  centering  latch,  which  is  released  by 
the  button  at  the  end  of  the  handle,  as  in  the  case  of  the 
horizontal  rotating-type  lever.  The  operation  of  the  con- 
troller is  accomplished  by  means  of  a  bevel-gear  drive,  the 
construction  otherwise  being  identical  with  that  of  the 
standard  line  of  controllers  made  by  this  company. 


FIG.     I- — ARRANGEMENT    OF    CONDENSER    AND    AUXILIARIES 

nection   with   a  7000-kw   Curtis   mixed-pressure   turbo-gen- 
erator. 

Low-pressure  steam  is  supplied  by  three  2000-kw  com- 
pound reciprocating  engines,  which  discharge  into  a  header 
about  100  ft.  long.  In  addition  to  this  supply  of  steam,  the 
exhaust  from  blast-furnace  blowing  engines  and  auxiliaries 
is  used  up  to  the  extent  of  200,000  to  250,000  lb.  per  hour. 
In  case  of  a  deficiency  in  the  supply  of  exhaust  steam 
high-pressure  steam  is  used  to  carry  the  load  on  the  turbo- 
generators. 


General-Utility  Dry  Battery 

The  Western  Electric  Company  has  recently  placed  upon 
tin-  market  a  new  dry  battery,  known  as  the  "Red  Label 
Blue  Bell  battery."  It  is  of  the  high  initial  amperage  and 
low  internal-resistance  type,  having  an  initial  amperage 
of  25  amp  on  short-circuit. 

A  few  of  the  most  important  uses  to  which  it  is  said  to 
be  well  adapted  are  fur  the  operation  of  call  bells,  annuncia- 
tors ami  electrical  toys,  for  operating  telephone  pole  chang- 
ers, for  railway  telephones  in  furnishing  transmitter  cur- 
rent on  train-dispatching  circuits,  as  selective  signaling 
battery  or  in  operating  certain  types  of  interrupters.  It  is 
also  well  fitted  for  ignition  service  in  general,  in  conjunc- 
tion with  industrial  gas  engines,  as  starting  battery  for  auto- 
mobiles and  with  low-speed  gas  engines,  such  as  are  used 
in  motor  boats  and  automobile  trucks. 
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FIG.  2 RESULTS  OF  TEST  ON'   CENTRIFUGAL  CIRCULATING   PUMP 

The  arranj  condenser  and  auxiliaries  is  shown 

in  Fig.  1.  The  condenser-tube  surface  is  arranged  in  two 
sets  of  banks  on  either  side  of  the  center  line  with  dry 
plates  at  several  elevations  on  each  side  draining  outward 
toward  the  shell.  They  divide  the  tube  surface  into  a 
number  of  compartments  designed  to  give  the  most  efficient 
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and  even  distribution  of  the  steam  to  all  of  the  surface  of 
the  condenser. 

There  are  about  6000  I -in.  tubes,  making  in  all  about 
25,000  sq.  ft.  of  surface.  The  circulating  water  makes  two 
passes  through  the  tubes,  entering  at  one  end  and  passing 


FIG.    3 LARGE    HIGH-VACUUM    CONDENSER 

through   the   lower   bank   of   tubes   on   both    sides   of   the 
center,  returning  through  the  top  bank  to  the  discharge. 

TESE   OF    DRY-VACUUM    PUMP 


Speed    in    r.p.m 93.00 

Steam  cylinder: 

Mean  effective  pressure,  lb 33.76 

Indicated     horse-power     73.10 

Air    cylinder: 

Mean    effective    pressure,    lb 5.37 

Indicated    horse-power     61.20 

Mechanical    efficiency,    per    cent 83.89 


The    circulating    water    is    drawn    from    Lake    Michigan 
through  an  intake  tunnel  150  ft.  long  and  discharged  to  a 
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FIG.    4 — RESULTS    OF    TEST    ON    CONDENSER 

sewer.  The  circulating  pump  is  a  Wheeler  36-in.  double- 
suction  volute  pump,  operating  at  a  speed  of  from  100 
r.p.m.  to  135  r.p.m.,  driven  by  a  20-in.  by  24-in.  Cooper 
Corliss  engine.  The  performance  of  this  pump  is  shown  by 
curves  in  Fig.  2.     The  dry-air  pump  is  a  14-in.  by  36-in."by 


24-in.  Wheeler  tandem  rotative  dry-vacuum  pump.  The 
efficiency  of  this  pump  is  given  in  accompanying  table,  the 
figures  being  the  average  of  twenty-four  readings.  It  is 
to  be  noted  that  the  mechanical  efficiency  of  this  pump  is 
89.89  per  cent.  Two  5-in.  centrifugal  hot-well  pumps  are 
installed,  driven  by  24-hp  steam  turbines. 

The  coefficients  of  heat  transmission  are  calculated  on 
the  basis  of  980  lb.  Fahr.  thermal  units  per  pound  of  con- 
densate and  by  the  logarithmic  formula  for  heat  trans- 
mission. 
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FIG.     5 ONE     MONTH'S     PERFORMANCE     OF     CONDENSER     EQUIP- 
MENT 

A  log  of  a  month's  performance  of  this  condensing  outfit 
is  shown  graphically  in  Fig.  5.  This  log  covers  perform- 
ance in  the  month  of  January  with  inlet  cooling  water 
down  to  about  34  deg.  Fahr.  and  shows  a  remarkable  con- 
sistency in  the  operation  of  the  condenser. 


Self-Starting  Direct-Current  Motors 

A  new  self-starting  direct-current  motor  especially  de- 
signed for  driving  mine  pumps  and  fans  has  been  placed 
on  the  market  by  the  Westinghouse  Electric  &  Manufac- 
turing Company,  East  Pittsburgh,  Pa.  The  only  difference 
in  construction  between  this  motor  and  the  type  of  motor 


SELF-STARTING   MOTOR   INSTALLED  IN  A   MINE 

usually  employed  for  these  purposes  is  the  heavier  com- 
pounding winding,  which  reduces  the  starting  current.  This 
feature  eliminates  the  necessity  of  starting  boxes.  It  is 
claimed  that  the  motors  have  been  found  highly  satisfac- 
tory in  service. 
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Industrial  and  Financial  News 


Public   Utility,  Commercial,  Corporate  and  Trade  Devel- 
opments—The Electrical   Material  and   Security  Markets 


Washington  Water  Power's  Year. — The  report  of  the 
Washington  Water  Power  Company,  of  Spokane,  Wash., 
for  the  year  ended  Dec.  31,  1912,  showed  gross  earnings  of 
$3,170,245,  as  compared  with  $3,264,158  in  1911.  Net  earn- 
ings available  for  dividends  were  $1,075,545,  as  compared 
with  $1,054,008.  Dividends  at  the  rati'  oi  8  per  cent  per 
annum,  amounting  to  $1,125,120,  were  paid,  leaving  a  deficit 
for  the  year  of  $49,575.  The  surplus  as  of  Dec.  31,  1912,  was 
$1,130,466.  The  balance  sheet  as  of  Dec.  31,  1912,  showed 
total  assets  and  liabilities  of  $21,461,374.  The  electric  light 
and  power  properties  are  placed  at  $12,309,232,  the  street- 
railway  property,  both  city  and  interurban,  at  $4,357,410, 
and  the  real  estate,  buildings  and  water-power  property  at 
$3,675,568.  There  is  $15,000,000  authorized  capital  stock,  of 
which  $14,081,900  is  outstanding  and  $5,385,000  first-mort- 
gage 5  per  cent  refunding  bonds,  due  July  I,  1939.  Up  to 
Dec.  31  the  company  had  spent  $2,968,608  toward  construc- 
tion of  its  Long  Lake  development;  from  which  no  income 
has  been  received  as  yet.  Excluding  this  unproductive 
amount  from  the  outstanding  capital  stock  of  $14,081,900, 
the  $11,113,291  capital  representing  the  property  actually  in 
operation  earned  net  $959,493,  or  8.6  per  cent.  The  receipts 
from  the  railway  system  in  1912  were  less  than  in  1911,  and 
a  considerable  part  of  the  decrease  is  attributed  to  the  in- 
creasing use  of  automobiles.  The  installed  capacity  of  the 
company's  power  stations  is  as  follows:  Spokane,  12,000  hp; 
Post  Falls,  15,000  hp;  Little  Falls,  27,000  hp,  and  the  Spo- 
kane steam  plant,  19,000  hp,  making  a  total  of  73,000  hp. 
The  Long  Lake  development  will  have  an  initial  installa- 
tion of  33,000  hp  and  an  ultimate  installation  of  twice  this 
figure,  upon  completion  of  which  the  total  rating  of  the 
company's  generating  system  will  be  139,000  hp.  The  com- 
pany also  owns  25,000  undeveloped  horse-power  in  Spokane. 
The  work  contemplated  for  1913  includes  continuation  of 
construction  of  the  Long  Lake  station,  placing  wires  under- 
ground in  Spokane,  the  erection  of  a  warehouse  in  Spokane 
for  the  storage  of  materials,  and  extensions  of  the  light  and 
power  system.  The  total  output  for  1912  was  140,216,201 
kw-hr.,   an   increase   of  4.6  per   cent   over   1911.     The   con- 

1   load  in  motors  in  Spokane  at  the  end  of  the  year 

was  17,970  hp,  comparing  with  16,224  hp  at  the  close  of 
ion,  and  the  connected  load  in  motors  on  the  transmission 
lines  for  these  two  periods  was  20,992  lip  and  18,735  hp 
respectively.  The  number  of  accounts  at  the  end  oi  101 
was  20,222,  comparing  with  19,105  in  1911,  and  the  number 
of  meters  in  use  was  19,965,  against  18,850  on  Dee.  ,;  1 .  1911. 
The  company  lias  under  consideration  the  advisabilitj  of 
constructing  a  transmission  line  from  Little  Falls  and  Long 
I  ake  to  Republic,  \\  ash.,  about  no  miles  in  length,  to  serve 
the  Republic  and  Chewelah  mining  districts  and  the  towns 
of  Chewelah,  Colville  and  Republic  and  other  smaller 
towns.  The  work  at  the  Long  Lake  power  development 
has  proceeded  most  satisfactorily.  The  rock  excavation  for 
the  main  dam  and  power  house  was  completed  about  Oct.  I, 
1912,  anil  shortly  afterward  the  placing  of  concrete  was 
begun.  On  Dec.  31  60,000  cu.  yd.  had  been  placed  in  the 
dam,  bringing  it  up  to  an  elevation  64  ft.  above  the  lowest 
point  of  the  bedrock;  163  ft.  is  still  to  be  added,  requiring 
about  215,000  cu.  yd.  more.  The  power-house  foundation, 
containing  6800  cu.  yd.,  has  been  finished  and  is  now  ready 
for  the  brick  walls.  The  work  of  concreting  will  be  con- 
tinued during  the  winter,  when  the  weather  permits,  and 
until  the  spring  freshets  overflow  the  dam:  thereafter  work- 
should  be  resumed  by  July  to.  The  dam  will  probably  be 
finished  in  time  to  till  the  lake  during  the  high  water  in  the 
spring  of  1014.  Steps  have  been  taken  to  acquire  an  addi- 
tional right-of-way  for  the  transmission  lines  from  Long 
Lake  to  Spokane  and  a  substation  site  adjoining  the  east 
city  limits  of  Spokane,  from   which   the   Long   Lake  energy 


will   be   distributed    when    tin  lished. 

lour  separate  transmission  circuit-,  suspended  from  steel 
towers,  will  ultimately  be  erected  on  this  rij 

New  Jersey's  New  Corporation  Laws  Considered  Too 
Drastic. — What  may  be  regarded  as  the  first  sign  of  the 
possible     withdrawal     of    holding     co  from     Xew 

Jersey  as  a  result  of  the  ena  tment  of  Governor  Wilson's 
anti-trust   bills   In  Mure  of  that   State  this   week, 

occurred  on  Feb.  17.  when  thi  American  Railways  Com- 
pany of  Philadelphia,  a  lew  Jersey  corporation  which 
operates  many  strei  1  railway,  electric  lighting  and  steam- 
heating  propertie  in  in  n  parts  of  the  country,  took  out 
a  charter  in  Delaware,  with  a  capital  of  $25,000,000,  to 
operate  steam  and  electric  railways  wholly  outside  of  Dela- 
ware. Since  its  incorporation  in  New  Jersey  in  1889,  the 
American  Railways  Company  has  paid  $54,522  to  that 
State  in  taxes.  Jeremiah  J.  Sullivan,  president  of  the  com- 
pany, was  quoted  as  saying  that  the  New  Jersey  charter 
would  probably  be  surrendered  and  that  the  company  would 
transact  its  business  hereafter  under  the  laws  of  Delaware. 
In  explanation  of  the  company's  move  be  is  quoted  as  say- 
ing: "Under  the  new  legislation  it  is  made  illegal  for  a 
holding  corporation  to  loan  money  to  a  corporation  out- 
side the  State  or  to  buy  additional  properties.  The  Amer- 
ican Railways  Company  operates  numerous  street  railway 
properties  in  various  states,  and  it  is  necessary  to  advance 
money  to  the  companies  from  time  to  time  and  to  finance 
their  needs.  We  are  constantly  buying  new  properties.  J 
do  not  think  we  could  do  business  under  the  proposed 
laws.  I  think  there  is  little  doubt  that  many  corporations 
will  take  similar  action,  and  if  so  it  will  mean  a  considerable 
loss  to  the  State  of  New  Jersey."  Whether  or  not  an 
effect  of  the  new  laws  will  be  to  hasten  the  passage  of  a 
national  incorporation  act  remains  to  be  seen.  Among  the 
subsidiaries  of  the  American  Railways  Company  are  the  Al- 
toona  &  Logan  Valley  Electric  Railway  Company;  the 
Ashland  (Ky.)  Electric  Light,  Heat  &  Power  Company; 
the  Bridgeton  (N.  J.)  Electric  Company:  the  Bridgeton  & 
Millville  Traction  Company;  the  Chicago  &  Desplaines 
Valley  Electric  Railway  Company.  Joliet,  Til.:  Chicago  & 
Joliet  Railway  Company;  the  Consolidated  Light  &  Rail- 
way Company,  Huntington.  W.  Va.;  Home  Electric  Light 
&  Steam  Heating  Company,  Tyrone,  Pa.;  fronton  (Ohio) 
Electric  Company;  Johnstown  (Pa.)  Passenger  Railway 
Company;  Lynchburg  (Va.)  Traction  &  Light  Company; 
Ohio  Valley  Electric  Company.  Huntington.  W.  Va.;  Peo- 
ple's Railway  Company,  Dayton,  Ohio;  Roanoke  (Va.) 
Traction  &  Light  Company;  the  Scranton  (Pa.)  Railway 
Company,  and  the  Springfield  (Ohio)  Railway  Company. 

The  Expansion  of  Central-Station  Electric  Service  in 
Chicago. — In  his  annual  report  to  the  stockholders  of  the 
Commonwealth  Edison  Company  of  Chicago,  made  public 
on  Feb.  14,  President  Samuel  Insull  made  official  statement 
of  some  interesting  facts  relating  to  the  remarkable  ex- 
pansion of  the  company's  business.  In  relation  to  the  ad- 
ditions now  under  way  at  the  Fisk  Street  generating  sta- 
tion, he  said:  "The  constantly  increasing  demand  for  the 
company's  electric  service  has  necessitated  a  large  addition 
to  the  Fisk  Street  station,  and  this  is  now  under  construc- 
tion. Eventually  the  capacity  of  that  station  will  be  dou- 
bled. With  a  view  of  installing  in  the  additional  building 
a  turbo-generator  of  the  highest  efficiency,  the  lowest  oper- 
ating cost  and  the  largest  capacity,  your  directors,  upon 
advice  of  Mr.  Frederick  Sargent,  of  Chicago,  the  com- 
pany's consulting  engineer,  and  Mr.  Charles  H.  Merz,  of 
London,  England,  consulting  engineer,  have  contracted 
with  Messrs.  Charles  V  Parsons  &  Company,  of  Newcastle, 
England,    for   a    Parsons    turbine   and    generator    having   a 
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maximum  capacity  of  35,000  electrical  hp,  the  largest  yet 
constructed.  It  is  hoped  that  this  will  be  in  operation 
during  the  coming  spring.  Your  directors  have  also  con- 
tracted with  the  General  Electric  Company  for  a  turbo- 
generator with  a  capacity  of  27,000  electrical  hp,  and  this 
will  likewise  be  installed  in  the  addition  to  the  Fisk  Street 
station.  Upon  the  installation  of  these  two  units  the  com- 
pany will  have  a  total  generating  capacity  of  400,000  elec- 
trical hp."  During  the  year  the  company  put  into  opera- 
tion its  new  Northwest  station,  at  Roscoe  Street  and 
California  Avenue.  Here  there  have  been  installed  two 
turbo-generators,  each  having  a  rating  of  27,000  electrical 
horse-power.  In  pursuance  of  its  established  policy  of  mak- 
ing such  voluntary  reductions  in  rates  as  found  practicable, 
the  company,  by  a  series  of  reductions,  was  able  to  bring 
its  net  primary  charge  to  10  cents  per  kw-hr.  on  April  1, 
1912,  and  its  net  secondary  charge  to  5  cents  per  kw-hr. 
on  Oct.  1,  1012.  To  meet  the  company's  growing  require- 
ments for  office  space  it  is  expected  that  possession  will  be 
taken  of  the  building  now  occupied  by  the  Continental  and 
Commercial  National  Bank,  on  the  corner  of  West  Adams 
Street  and  South  Clark  Street,  after  the  removal  of  the 
bank  to  its  new  building  in  course  of  construction.  The 
operating  revenue  of  the  company  for  the  calendar  year 
1912  was  $15,361,649.  This  compares  with  $13,902,266  for 
the  year  1911.  The  operating  expenses  in  1912,  including 
depreciation,  were  $8,855,572.  Deducting  also  taxes  and 
municipal  compensation,  which  amounted  to  the  sum  of 
$1,127,194  for  the  year,  the  operating  income  was  $5,378,- 
882.  Adding  $203,347  of  other  income,  the  total  net  income 
was  $5,582,229.  From  this  was  deducted  $1,600,000  for  in- 
terest on  bonds  and  $544,000  as  depreciation  reserve  under 
the  requirements  of  the  company's  general  mortgage.  This 
left  $3,438,229  as  available  for  dividends.  The  sum  of 
$2,516,784  was  paid  in  dividends  (at  7  per  cent),  leaving 
$921,445  as  the  balance  carried  to  surplus.  While  there  has 
been  a  large  increase  in  the  operating  revenue,  the  amount 
carried  to  surplus  has  not  increased  in  the  same  proportion. 
This  is  due  to  the  rate  reductions  mentioned  and  to  the  in- 
creasing cost  of  labor  and  fuel.  The  total  amount  of  capi- 
tal stock  outstanding  at  the  close  of  1912  was  $37,764,140. 
and  the  total  amount  of  outstanding  bonds  was  $32,000,000. 
The  balance  sheet  shows  total  assets  of  $80,908,052  on  Dec. 
31  last.  The  greater  part  of  this,  of  course,  is  in  plants, 
real  estate,  etc.,  but  there  is  an  item  of  $3,965,576  in  cash. 
The  total  surplus  on  Dec.  31,  1912,  was  $5,252,146,  and  the 
depreciation  reserve  was  $3,977,839- 

Annual  Report  of  the  Public  Service  Company  of  North- 
ern Illinois. — The  annual  report  of  President  Samuel  Insull 
of  the  Public  Service  Company  of  Northern  Illinois  covers 
a  period  of  fourteen  months  ended  Dec.  31,  1912.  The  ter- 
ritory served  by  this  company  is  in  the  northeastern  part 
of  Illinois,  surrounding  Chicago.  The  company  has  ac- 
quired a  number  of  public-utility  properties,  and  its  terri- 
tory is  divided  into  three  general  operating  systems.  The 
field  served  covers  approximately  4300  sq.  miles.  The  com- 
pany has  electric  generating  stations  in  Waukegan,  Evans- 
ton,  Maywood,  Blue  Island,  Oak  Park,  Wilmington  and 
Streator.  In  Joliet  there  are  two  generating  stations,  one 
steam  and  one  hydroelectric,  and  in  Kankakee  similarly 
there  are  two  generating  stations.  The  company  has  thirty- 
two  substations  for  the  distribution  of  electricity  and  four 
gas  generating  plants.  During  the  period  covered  by  the 
report  the  company  has  effected  a  large  reduction  in  the 
underlying  obligations  of  the  companies  which  it  has  ac- 
quired, the  total  of  such  retirement  of  debentures,  bonds 
and  water-fund  certificates  amounting  to  $6,729,000.  The 
gross  earnings  for  the  fourteen  months  were  $4,230,021.  the 
net  earnings  being  $1,861,567.  Out  of  this  were  paid,  or 
set  aside,  the  following  items:  Bond  interest,  $745,734!  de- 
preciation reserve,  $137.7731  preferred-stock  dividends-  (at 
6  per  cent),  $311,349;  common-stock  dividends,  $362,370. 
The  balance  carried  to  surplus  was  $304,530.  The  balance 
sheet  shows  that   the   liabilities   include  about  $7,660,000  of 

preferred   stock   outstanding,   about   $9,065,500   of   comi 

stock  outstanding,  $8,800,000  of  the  Public  Service  Com- 
pany's bonds  in  the  hands  of  the  public,  and  about  $6,250,- 
000  of  underlying  bonds  and  depreciation  reserve.  Reserves 
and  surplus  on  Dec.  31,  1912,  amounted  to  $543,056.  The 
company's  connected  business   (exclusive  of  railway  pow&i 


business)  amounted  to  the  equivalent  of  1,468,606  standard 
16-cp  lamps  on  Dec.  31,  1912,  being  an  increase  of  262,332 
during  the  fourteen-month  period  covered  by  the  report. 
The  annual  meeting  of  the  company  will  be  held  on  Feb. 
24,  at  2:30  p.  m.  At  that  time  the  proposed  consolidation 
with  the  Northwestern  Gas  Light  &  Coke  Company  will 
be  voted  upon. 

Philadelphia  Electric  Company  Declines  Lease  Offer. — 
Attention  was  called  in  these  columns  on  Feb.  1,  1913,  to 
the  revival  of  the  rumor  that  some  form  of  consolidation 
would  take  place  between  the  Philadelphia  Electric  Com- 
pany and  the  United  Gas  Improvement  Company,  and  that 
the  latter  would  shortly  make  a  proposal  along  these  lines. 
Such  a  proposal  was  made  last  week  by  the  United  com- 
pany. In  general,  the  proposition  was  to  lease  the  Phila- 
delphia Electric  Company  for  a  term  of  ninety-nine  years, 
on  terms  which  would  yield  8  per  cent  upon  its  paid-up 
capital  stock  of  $17,500,000,  provide  for  the  refunding  of  the 
4s  and  5s  and  furnish  funds  for  the  extension  and  improve- 
ment of  the  property,  without  calling  upon  the  stockholders 
of  the  electric  company  to  make  further  payments  upon 
the  uncalled  balance  of  subscription  to  its  capital  stock. 
The  proposition  was  considered  by  the  board  of  the  Phila- 
delphia Electric  Company  and  after  various  conferences 
was  declined. 

Ohio  Manufacturer  Thinks  Outlook  Is  Uncertain. — One 
of  the  best  known  manufacturers  of  power-station  equip- 
ment in  the  State  of  Ohio,  discussing  trade  conditions,  said 
recently:  "Our  1912  business  was  about  the  same  in  vol- 
ume as  that  in  191 1,  and  with  a  little  better  prices  we  made 
slightly  better  profits.  These,  however,  are  not  satisfac- 
tory. While  circumstances  seem  to  point  to  more  stability 
in  prices,  we  regard  the  outlook  for  1913  as  dubious  and 
uncertain.  We  think  that  the  greatest  drawback  in  our  field 
is  socialistic  and  labor  agitation  and  unjust  legislation 
against  employers.  Radical  constitutional  amendments  in 
Ohio  now  threaten  us  with  a  commission  government  of 
almost  unlimited  power,  such  as  the  right  to  establish  a 
minimum  wage  or  the  hours  of  labor  per  day,  and  various 
other  enactments  unjust  to  the  employer.  We  can  suggest 
no  remedy,  as  our  State  is  practically  in  the  hands  of 
socialism  at  the  present  time." 

Mackay  Companies  Had  Good  Year. — At  the  annual 
meeting  of  the  Mackay  Companies  in  Boston  on  Feb.  15 
it  was  voted  to  elect  eight  trustees  to  serve  during  the 
present  year,  as  follows:  Clarence  H.  Mackay,  William  W. 
Cook,  George  G.  Ward,  Edward  C.  Piatt,  Milton  W.  Black- 
mar,  Henry  V.  Meredith,  George  Clapperton  and  Sir  Ed- 
mund B.  Osier.  The  last  named  three  are  additions  to  the 
board.  In  his  report  for  the  year  ended  Jan.  31,  1913, 
President  Mackay  says  that  the  past  year  was  one  of  con- 
stant progress  with  the  Mackay  Companies  and  with  its 
land  line  and  ocean  systems.  The  income  account  shows 
income  from  investments  in  other  companies  of  $4,136,009, 
as  compared  with  $4,128,490  in  1 9 1 1 ,  and  a  balance,  after 
operating  expenses  and  preferred  and  common  dividends, 
of  $35,665,  as  compared  with  $27,379  in  the  year  ended 
Jan.  31,  1912. 

Crude-Oil  Engine  Manufacture. — In  connection  with  the 
article  on  this  subject  in  our  issue  of  Feb.  8,  our  attention 
has  been  called  to  the  extent  of  the  pioneer  work  in  this 
field  carried  out  by  the  Busch-Sulzer  Brothers-Diesel  En- 
gine Company  of  St.  Louis.  At  the  time  of  the  expiration 
of  the  original  Diesel  patent  last  July,  when  oil-engine 
manufacture  was  in  a  degree  thrown  open  to  all,  the  Bu«ch 
company  had  placed  Diesel  engines  in  operation  in  117  in- 
dividual plants.  That  number  has  now  grown  to  150,  with 
a  dozen  more  in  various  stages  of  installation.  The  aggre- 
gate horse-power  of  these  plants  is  considerably  more  than 
60,000. 

Finds  Dealers  Optimistic  on  Washing-Machine  Pros- 
pects.— Mr.  R.  C.  Knopke,  who  was  recently  appointed 
sales  manager  for  Ohio,  Indiana  and  West  Virginia  by  the 
Hurley  Machine  Company,  manufacturers  of  the  Thor  elec- 
tric home  laundry  machine,  has  returned  from  a  trip  through 
his  territory,  where  he  called  upon,  the  various  dealers.  All 
of  them,  he  states,  are  very  enthusiastic  and  look  for  a 
larger  business  in  electric  washing  machines  during  the 
present  year  than  ever  before. 
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Decline  in  Copper  Prices  Continues. — Following  a  break 
in  the  price  of  copper  in  London  last  week,  domestic  selling 
agencies  which  have  been  holding  out  for  i6J4  cents  per 
pound  for  the  past  six  weeks  lowered  their  prices  to  l5'/2 
cents  per  pound  for  electrolytic  last  Saturday  for  practically 
any  delivery.  In  the  early  part  of  this  week  nearly  alf  of  the 
agencies  quoted  electrolytic  on  a  15-cent  basis.  Offerings 
were  made  on  Tuesday  by  second  hands  at  1 4 -"' 4  cents  per 
pound,  and  several  of  the  largest  agencies  also  reduced  their 
quotations  to  that  figure.  This  represents  a  falling  off  of 
3  cents  per  pound  from  the  quotation  that  was  maintained 
by  the  selling  agencies  last  summer.  While  domestic  con- 
sumers have  been  buying  to  some  extent  during  the  break, 
their  aggregate  purchases  have  not  been  large  enough  to 
indicate  that  present  prices  are  yet  low  enough  to  induce  a 
movement  of  sufficient  proportions  to  relieve  the  market. 
The  extent  of  the  present  strain  will  undoubtedly  depend 
upon  the  production  figures  in  the  next  report  of  the  Copper 
Producers'  Association.  If  a  noticeable  decrease  in  output 
is  shown  it  is  probable  that  consumers  will  be  satisfied  to 
buy  fairly  large  tonnages  for  future  delivery  at  present 
prices.  Otherwise  they  will  feel  safe  in  withholding  com- 
mitments for  the  future  until  the  trend  of  the  market  be- 
comes more  pronounced. 

Southern  Massachusetts  Power  Company  Plan  Aban- 
doned.— As  was  noted  in  these  columns  April  20,  1912,  the 
formation  of  a  company  to  be  known  as  the  Southern 
Massachusetts  Power  Company  was  planned  jointly  last 
year  by  the  Fall  River  (Mass.)  Electric  Light  Company 
and  the  New  Bedford  (Mass.)  Gas  &  Edison  Light  Com- 
pany. It  had  been  planned  to  make  a  large  increase  in 
the  generating  equipment  of  the  Fall  River  company's 
plant  and  to  furnish  energy  from  this  plant  to  both  c<>m- 
panies.  A  vigorous  campaign  for  supplying  central-station 
service  to  the  many  cotton  mills  in  the  territory  was  also 
planned.  Owing,  however,  to  the  refusal  of  the  New  Bed- 
ford Board  of  Aldermen  to  pass  an  ordinance  granting  a 
franchise  to  the  new  company,  the  plan  has  been  aban- 
doned. Both  the  Fall  River  company  and  the  New  Bed- 
ford company  are  now  going  ahead  to  finance  additions  to 
their  present  generating  equipment.  The  New  Bedford 
company,  it  is  understood,  will  spend  about  $400,000  and 
will  install  two  horizontal  turbines  of  4000  kw  each.  The 
Fall  River  company  will  spent  about  $300,000  and  will 
install  one  4000-kw  turbine. 

National  Quality  Lamp's  Arbitration  Department. — At  a 
recent  meeting  of  the  sales  managers  of  the  National  Qual- 
ity Lamp  Division  of  General  Electric  Company,  Mr.  H.  H. 
Cudmore,  formerly  manager  of  the  Brilliant  Electric  Works 
of  General  Electric  Company,  was  selected  to  serve  as 
arbitrator  in  charge  of  the  department  of  arbitration  ot 
the  National  Quality  Division.  The  duties  of  the  depart- 
ment of  arbitration  are  connected  with  apportioning  tin 
spheres  of  activity  of  the  various  members  of  the  lamp 
division  and  settling  any  territorial  disputes  that  may  arist 
Mr.  Cudmore's  office  will  be  at  30  Church  Street,  New  York. 

Keokuk  Energy  for  Missouri  Towns. — The  Mississippi 
River  Power  Distributing  Company  of  St.  Louis  has  pur 
chased  the  Tibbe  Electric  Company,  of  Washington.  Mo., 
the  American  Light  &  Power  Company,  of  Union,  Mo.,  and 
the  Pacific  Electric  Company,  of  Pacific,  Mo.  It  is  ex 
pected  that  all  of  these  properties  will  be  supplied  with 
hydroelectric  energy  from  the  Mississippi  River  develop- 
ment at  Keokuk,  I  lie  generating  plants  being  changed  into 
substations.  There  is  a  day  circuit  and  considerable  in- 
dustrial load  at  Washington,  while  the  companies  at  Union 
and  Pacific  have  street-lighting  contracts. 

National  Carbon  Changes. — D.  D.  Dickey  has  retired 
from  the  board  of  the  National  Carbon  Company  and  has 
been  succeeded  by  Andrew  White.  The  report  of  the  com- 
pany for  the  year  ended  Dec.  31,  1912,  shows  net  earnings 
of  $1,261,203,  against  $931,145  in  1911.  After  preferred  divi 
dends  of  $315,000  there  was  a  balance  of  $946,203  for  the 
$5,500,000  common  stock,  which  is  equal  to  17.2  per  ceni 
on  that  issue,  as  compared  with  11.2  per  cent  earned  on  the 
same  amount  of  stuck  in  ioii.  The  surplus  for  the  year, 
after  deduction  of  common  dividends  and  depreciation,  was 
$250,110,  as  against  $44,171    in    ion. 

Automatic  Telephone  Service  in  Chicago. — Rei 
the  Illinois  Tunnel  Company  of  Chicago,  operating  the  un- 


derground freight  tunnels  and  the  automatic  telephone  sys- 
tem in  that  city,  made  their  final  report  to  the  United 
States  District  Court  on  Feb.  7.  The  property  is  now  under 
the  management  of  a  reorganization  committee.  The  re- 
ceivers report  that  the  number  of  automatic  telephones  in 
connection  with  the  system  is  now  in  excess  of  25,000.  At- 
tention  is  also  called  to  the  growth  and  popularity  of  the 
tunnel  method  of  transporting  freight  by  means  of  narrow- 
gage  electric  railways  forming  a  network  beneath  the 
streets  in  the  central  portion  of  Chicago. 

H.  W.  Johns-Manville  Salesmen's  Annual  Conventions. — 
Following  a  long-established  custom,  over  600  of  the  sales- 
men,   together   with    the    district   managers,   of   the    H.   W. 
Johns-Manville    Company   assembled   in   annua', 
on  various  dates  from  Jan.  2  to  Feb.  8  at  Milwaukee,  Boston, 
New  York,  Philadelphia,  Pittsburgh,  Cleveland,  Chica 
Louis,   New  Orleans,  San   Francisco  and  Toronto  to  learn 
more  concerning  the  products  sold  by  them.     Each 
300  or  so  of  these  products  was  discussed  in  detail  and  its 
merits  were  pointed  out.    A  week's  time  was  devoted  to  each 
of  these  conventions,  with  a  banquet  at  the  close. 

To  Merge  Columbus  Railway  &  Light  Subsidiaries. — An 
application  has  been  made  to  the  Ohio  Public  Service  Com- 
mission for  authority  to  merge  all  the  subsidiaries  of  the 
Columbus  Railway  &  Light  Company.  The  merger  would 
include  the  Columbus  Railway  &  Light  Companj 
Columbus  Light,  Heat  &  Power  Company,  the  Columbus 
Edison  Company  and  several  underlying  companies. 

Will  Supply  Energy  to  Maryland  Steel  Company. — The 
Consolidated  Gas,  Electric  Light  &  Powei  l  ompany  has 
entered  into  a  contract  with  the  Maryland  Steel  I  ompany, 
Sparrow's  Point,  Md.,  to  supply  the  latter  with  6500  hp  of 
electrical  energy.  It  is  stated  that  the  central-station  com- 
pany is  to  supply  20,000  hp  eventually  to  this  concern. 

Control  of  Ohio  Company  Changes  Hands. — The  Cleve- 
land, Painesville  &  Eastern  Railroad  Company.  Willoughby, 
Ohio,  has  purchased  the  United  Light  &  Power  Com- 
pany, which  furnishes  electric  service  in  a  number  of  towns 
and  rural  sections  in  Lake  and  Ashtabula  Counties,  I  dno. 


NEW  YORK  METAL  MARKET   PRICES 

, Feb.   11 , 

Copper:  Bid.  Asked. 

Standard,     spot     14.50       

£       s     d 

London,    standard,    spot 66       5     0 

Prime   Lake    15.75  to  15.87^5 

Electrolytic     15.50  to  15.75 

Casting     15.50 

Copper  wire,  base 17.50 

Lead    4.35 

Nickel     40.00  to  45.00 

Sheet    zinc,    f.o.b.    smelter 8.75 

Spelter,    spot    49. 1 

Tin,  spot 6.50 

Aluminum: 


, Feb.   18 

Bid.       Asked. 

14.00       

d 


64 


0     0 


Heavy  copper  and 

Brass,  heav)    

Brass,  li^ht 

Lead,  heavy   

Zinc,   scrap 


OLD   METALS 
14.25 


15.00  to  15.125-i 

14.75 
16.25 

40.00  to  45.00 
8.50 
48.50 
6.50 


13.37J4 

8.75 

7.7? 
4.15 


COPPER   EXPORTS  IN    FEBRUARY 



Industrial  Securities 


Allis-Chalmers,  t.r.,  3d  pd.. .  $15 

Allis-Chal.,pf..t.r.,3dpd...  I  I 
ttedi 
re!    ! 

Electric  StornRe  Battery,  e  1 

General  Electric 101.203.500 

MackayCos.,  c ' 

.i.OOO.OOO 

fn  ion  Tel 99 

;   use.  E.&M..C...  33, S2I. 200 

■use.  E.  &M.,pf..  3.998.700 

*Last  price  quoted. 


PerCent    Period     Feb.  11    Feb.  19 


,8T 

1321 
Sli 


7'f 
119}* 
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Mr.  G.  H.  Smart  has  succeeded  Mr.  J.  H.  Drake  as  super- 
intendent of  the  electrical  department  of  the  Knoxville 
(Tenn.)   Railway  &  Light  Company. 

Mr.  H.  C.  Gamage  has  been  appointed  superintendent  of 
the  Ware  County  Lig"ht  &  Power  Company,  Waycross,  Ga., 
succeeding  Mr.  J.   W.  Reeve,  resigned. 

Mr.  M.  Metz  lias  resigned  his  position  as  manager  for 
the  Harlan  &  Avoca  Telephone  Company  at  Oakland,  la., 
to  accept  a  position  with  the  Oakland  Electric  Company. 

Mr.  J.  W.  Kirkland,  vice-president  of  the  South  African 
General  Electric  Company,  has  been  elected  president  of 
the  South  African  Institute  of  Electrical  Engineers  for  the 
current  year. 

Mr.  George  N.  Rooker,  general  manager  of  the  Northern 
Idaho  &  Montana  Power  Company,  Sandpoint,  Idaho.  1  as 
been  appointed  a  member  of  the  public  improvement  com- 
mittee of  the  Sandpoint  Commercial  Club. 

Mr.  P.  C.  Kaercher,  who  has  been  purchasing  agent  of 
the  Mahoning  &  Shenango  Railway  &  Light  Company, 
Youngstown,  Ohio,  has  been  promoted  to  the  power  sales 
department  as  assistant  to  Mr.  T.  L.  Sturgeon. 

Mr.  J.  Wright  Reeve  has  resigned  from  the  position  of 
superintendent  of  the  Ware  County  Light  &  Power  Com- 
pany's properties,  at  Waycross,  Ga.,  and  will  enter  into 
the  sales  department  of  one  of  the  leading  electric  manu- 
facturers. 

Mr.  A.  A.  Dion,  manager  of  the  Ottawa  Electric  Com- 
pany, Ottawa,  Ont.,  delivered  an  interesting  lecture  on 
"Electrical  Underground  Conduit  Construction"  before  the 
Ottawa  branch  of  the  Canadian  Society  of  Civil  Engineers 
on   Feb.   y. 

Dr.  Edward  P.  Hyde,  director  of  the  research  laboratory 
of  the  National  Electric  Lamp  Association,  delivered  a 
lecture  Feb.  10  before  the  engineering  students  of  the  Uni^ 
versify  of  Virginia,  the  subject  being  "Illuminating  Engi- 
ne' ring.   Its   Evolution  and  Its   Goal." 

Mr.  W.  H.  Atkins,  general  manager,  and  Mr.  W.  P.  Han- 
cock, superintendent  of  generation  of  the  Edison  Electric 
Illuminating  Company  of  Boston,  sailed  from  New  York 
on  the  Cunard  Line  steamship  Laconia  on  Feb.  15  for  a 
three  months'  trip  to  Egypt  and  Mediterranean  points. 

Mr.  J.  E.  Aldred,  president  of  the  Shawinigan  Water  & 
Power  Company  of  Shawinigan  Falls,  Quebec,  has  pre- 
sented the  town  of  Shawinigan  Falls  with  a  technical  school 
built  at  a  cost  of  $50,000.  The  structure  is  of  brick  and 
has  a  good  equipment  of  electrical  and  other  technical 
apparatus. 

Mr.  William  McClellan,  chief  engineer  of  the  Public 
Service  Commission,  Second  District,  New  York,  gave  a 
talk  at  the  Technology  Union,  Boston,  on  Feb.  12,  before 
th<  Electrical  Engineering  Society  of  the  Massachusetts 
Institute  of  Technology,  his  subject  being  "Public  Service 
Corporations  and  the  Public." 

Mr.  Alexander  D.  Dubois,  assistant  professor  of  electrical 
engineering  at  Purdue  University,  has  resigned  because  of 
ill  health.  Mr.  Dubois  went  to  Purdue  from  Cornell  Uni- 
versity two  years  ago.  He  is  a  graduate  of  Illinois  Uni- 
versity. For  nine  years  previous  to  entering  Cornell  he  was 
employed  by  the  Western  Electric  Company. 

Messrs.  Frank  E.  Shepard,  of  the  Denver  Engineering 
Works,  and  A.  B.  Kennedy,  of  the  Stearns-Rogers  Ma- 
chinery &  Supply  Company,  both  of  Denver,  have  been 
elected  directors  of  the  Colorado  Electric  Club,  succeeding 
Messrs.  J.  F.  Dostal  and  J.  W.  Greenawalt,  who  recently 
resigned  on  account  of  removal  from  Denver. 

Mr.  A.  A.  Laughton  has  been  appointed  local  manager  of 
the  Athol  (Mass.)  Gas  &  Electric  Company.  Mr.  Laugh- 
ton  is  now  employed  as  local  manager  of  the  Gardner 
(Mass.)  Gas,  Fuel  &  Light  Company,  which  position  he  will 
continue  to  fill  in  addition  to  his  new  duties  at  Athol.  He 
will  make  his  headquarters,  however,  in  Athol. 

Dr.  Ernst  J.  Berg,  for  the  last  four  years  head  of  the  elec- 
trical department  of  the  University  of  Illinois,  has  been  ap- 
pointed professor  in  charge  of  the  electrical  department  of 


Union  College,  Schenectady,  X.  V.  Dr.  Berg  is  a  native  of 
Sweden  and  was  educated  in  the  Royal  University  of  Stock- 
holm. For  many  years  he  was  connected  with  the  General 
Electric  Company,  where  he  worked  as  assistant  to  Dr. 
Steinmetz. 

Mr.  Charles  B.  Scott  has  been  made  manager  of  the 
new  Bureau  of  Safety  operated  in  conjunction  with  the 
Middle  West  Utilities  Company  of  Chicago.  This  bureau 
advises  subsidiary  companies  on  questions  relating  to  safe 
operation,  claims  and  indemnities.  For  several  years  Mr. 
Scott  has  been  associated  with  Mr.  Martin  J.  Insull,  vice- 
president  of  the  Middle  West  Utilities  Company,  in  the 
operation  of  public  utilities  in  Indiana  and  elsewhere. 

Mr.  Alfred  Still  las  resigned  his  position  as  chief  elec- 
trical engineer  to  the  Algoma  Steel  Corporation  of  Sault 
Ste.  Marie,  Ont.,  to  take  charge  of  the  courses  in  electrical 
design  at  Purdue  University,  Lafayette,  Ind.  Mr.  Still  is 
a  member  of  both  the  American  Institute  and  British  In- 
stitution of  Electrical  Engineers.  He  has  made  a  special 
study  of  hydroelectric  developments  and  long-distance 
transmission  of  electrical  energy,  and  has  only  lately  re- 
turned from  a  trip  to  Colorado  and  the  Pacific  Coast, 
where  he  visited  many  of  the  important  systems  of  power 
transmission  and  distribution. 

Mr.  Robert  M.  Searle,  the  well-known  vice-president  of 
the  Rochester  (N.  Y.)  Railway  &  Light  Company,  whose 
election  as  president  of  the  Rochester  Chamber  of  Com- 
merce was  announced  in 
these  columns  a  short  time 
ago,  was  born  March  3, 
1869,  at  Peekskill,  N.  Y.  He 
received  a  common-school 
education  in  the  public 
schools  of  the  city  of  New 
York  and  in  1884  began  in 
the  lighting  business  as 
office  boy  with  Thomas  A. 
Edison.  Mr.  Searle  ac- 
quired his  engineering 
knowledge  by  night  study, 
and  he  has  had  twenty-six 
years  of  experience  in  the 
lighting  business  in  all  of 
its  varied  branches — from 
office  boy  to  vice-president. 

ROBEM     M.    SEARLE  Re    ^    awarded    the    ,]onor 

medal  by  the  English  Insti- 
tute of  Gas.  Engineers  in  1907.  At  present  Mr.  Searle  is 
actively  engaged  on  committees  in  about  forty-four  insti- 
tutions within  and  without  the  State  of  New  York.  He  is 
vice-president  and  a  director  of  the  Rochester  Railway  & 
Light  Company,  a  director  of  the  New  York  State  Railways, 
and,  as  previously  announced,  was  elected  to  the  presidency 
of  the  Rochester  Chamber  of  Commerce  in  January. 


Obituary 


Gustaf  de  Laval,  the  well-known  engineer  and  inventor  of 
1  lie  steam  turbine  bearing  his  name,  died  at  his  home  in 
Stockholm,  Sweden,  on  Feb.  7  at  the  age  of  sixty-seven. 
I  >r.  de  Laval  after  devoting  much  time  to  the  design  of 
dairy  machinery,  turned  his  attention  to  the  construction  of 
a  high-speed  rotary  engine  in  1883.  He  patented  his  diver- 
gent-nozzle steam  turbine  in  1S89. 

Edward  L.  Clark,  for  many  years  auditor  of  the  General 
Electric  Company,  died  at  his  home  in  Schenectady,  N.  Y., 
Feb.  15.  Mr.  Clark  was  born  in  Edinburgh,  Scotland,  in 
1849  and  came  to  America  and  was  employed  by  Mr.  Edison 
as  auditor  of  the  Edison  Electric  Light  Company  in  New 
York  City,  In  December,  1891,  he  became  auditor  of  the 
Edison  General  Electric  Company,  and  he  had  full  charge 
oi  the  arduous  work  of  consolidation  of  accounts  when  the 
General  Electric  Company  was  organized  in  1892.  Two 
years  later  Mr.  Clark  was  made  assistant  to  the  comptroller, 
the  late  J.  P.  Ord,  and  soon  thereafter  was  made  general 
auditor  of  the  company  and  continued  in  that  capacity  until 
his  death.     He  is  survived  by  a  widow  and  two  sons. 
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ALABAMA  CITY,  ALA.— The  City  Council  has  granted  the  Alabama 
Pwr,  Co.,  of  Gadsden,  a  francise  to  erect  transmission  lines  in  Alabama 
City. 

BESSEMER,  ALA.— The  J.  B.  McCrary  Co.,  of  Atlanta,  Ga.,  nas  been 
engaged  by  the  City  Council  to  make  surveys  and  estimates  for  con- 
struction of  the  proposed  municipal  electric-light  plant,  for  which  bonds 
to  the  amount  of  $35,000  have  been  authorized. 

FOREMAN,  ARK.— An  electric-light  franchise  has  been  granted  to 
VV.    B.  and  J.    M     Madden. 

BAY  CITY,   (    \L.      ili.     P; II.   Ry.  Co.  has  applied  to  the  County 

Supervisors  for  a  franchise  to  build  and  operate  an  ( electric  railway  on 
Main   Street  and  Ocean  Avenue  in  Bay  City. 

CHICO,  CAL. — Plans  are  being  considered  by  the  management  of 
Richardson  Springs  for  the  establishment  of  an  electric  light  and  power 
plant,  to  cost  about  $10,000.  The  water-power  of  Mud  Creek  will  be 
utilized    to    operate   the   proposed    plant. 

FRESNO,  CAL.— The  San  Joaquin  Lt.  &  Pwr.  Co.  will  soon  begin 
work  on  construction  of  its  power  plant  No.  4,  to  be  located  on  the 
east  side  of  Crane  Valley  Lake,  where  a  fall  of  2000  ft.  will  be  secured. 
Two  tunnels  will  be  driven  to  divert  the  water,  one  of  which  will  be 
about  a  mile  long.  Water  will  be  secured  from  Sand  Creek  and  the 
South  Fork.  Two  reservoirs  will  be  constructed  to  supply  Plant  No.  4, 
one  of  which  will  be  located  on  Sand  Creek  and  the  other  on  the  South 
Fork. 

LOS  ANGELES,  CAL.— Bids  will  be  received  by  the  Board  of  Pub- 
lic Works  until  March  7  for  furnishing  miscellaneous  electrical  material, 
consisting  of  lead-covered  cable  and  terminals,  copper  tubing  and  fittings, 
bus    supports    and    disconnecting   switches. 

MONROVIA,  CAL. — The  city  authorities  are  contemplating  the  instal- 
lation of  a  new  police  and  fire-alarm   system. 

OWENSMOUTH,  CAL.— Plans  are  being  prepared  for  lighting  the 
streets  of  Owensmouth  and  the  18-mile  speedway  to  Lankersham  also. 
The  Southern  California  Edison  Co.  is  planning  to  erect  a  new  sub- 
station to  supply  electricity  for  lamps  in  tins  district.  Owensmouth  has 
not  a  post  office. 

REDWOOD  CITY,  CAL.— Bonds  to  the  amount  of  $6,000  have  been 
voted,  the  proceeds  to  be  used   for  extension   to  street-lighting   system. 

SAN  FRANCISCO,  CAL.— The  Marconi  Wireless  Co.  has  officially 
announced  that  one  of  the  five  large  wireless  stations  which  the  company 
has  been  planning  will  be  erected  at  Tanalas  Bay  and  Bolinas.  It  is 
proposed  to  install  a  1000-hp  plant  at  each  of  the  stations. 

SAN  FRANCISCO,  CAL.— Property  owners  on  Ninth  Street  have 
secured  authority  from  the  lighting  committee  to  erect  a  tungsten  lamp 
streetdighting  system,  using  si\  standards  to  the  block.  Arrangements 
have  been  made  for  the  installation  of  cluster  lamps  on  Mason  Street. 
The  properly  owners  will  erect  the  electroliers,  carrying  live  lamp  clus- 
ters;   the   city    will   supply   electricity    to   maintain    them. 

NORWICH,  CONN. — The  Connecticut  Co.  proposes  to  furnish  energy 
for  the  T\ew  London  electric  railways  from  the  Thamesville  station, 
using  the  station  at  Winthrop's  Cove  for  a  transforming  station.  If 
necessary  to  carry  the  New  London  load,  additional  equipment  will  be 
installed  at  Thamesville.  The  company  has  petitioned  the  Public  Service 
Commissioners  for  permission  to  connect  the  Thamesville  and  New 
London   stations. 

WINDSOR  LOCKS,  CONN.— Plans  have  been  nearly  completed  by 
the  Northern  Connecticut  Lt.  &-  Pwr.  Co.,  of  Windsor  Locks,  for  the 
erection  of  the  new  transmission  line  and  substation  to  supply  the 
towns  formerly  served  by  the  Housatonic  Pwr.  Co.,  Suffield,  Agawam 
and  Feeding  Hills,  and  work  will  probably  be  started  in  the  spring, 
Walter   P.    Schwabe    is   general   manager. 

WASHINGTON,  D.  C— Proposals  will  be  received  at  the  office  of  the 
chief  Mgnal  officer.  War  Department,  Washington,  D.  C.  until  March  1 
for  the  following  supplies:  (1)  500  telephone  head  sets;  < 2)  150  ear  caps 
for  Dean  hand  receivers;  (3)  200  retardation  coils;  (4)  72  porous  cup  ; 
(5)    125   diaphragms;    (6)    100  condensers;    (7)    36  ml  ror  door 

nf  B.  C.  telephones;  (8)  36  rubber  gaskets  for  door  <>t  gun  telephones; 
<9)  12  iron  handles,  complete,  for  B.  C.  telephones,  C.  A.  T. ;  (10)  12  iron 
handles,  complete,  for  gun  telephones;;  (11)  75  universal  joints  for 
C.  A.  T.  head  sets;  (12)  12  transmitters,  suspended  I  pe,  complete,  con- 
sisting of  transmitter  bar,  brackets  for  same,  two  h.  r.  bushings,  C.  B. 
transmitter,  cords  and  weights;  (13)  100  shells  for  Dean  hand  receivers 
without  caps;  (14)  200  rings  for  Dean  hand  receiver.  Captain  W.  L. 
Clarke  is  disbursing  officer. 

GAINESVILLE,  FLA.— Proposals  will  be  received  by  the  Board  of 
Public  Works,  Gainesville,  Fla.,  at  the  offices  of  H.  E.  Taylor,  chairman. 
until  March  17,  for  furnishing  all  material,  machinery,  equipment  and 
labor  for  the  construction  of  an  electric-lighting  system  and  improve- 
ments to  the  waterworks  system.  The  work  will  embrace  a  complete 
water-works  and  lighting  station  erected  in  the  town  on  the  railroad, 
approximately  20  miles  of  pole  line,  4300  ft.  of  14  in.  cast-iron  pipe,  one 
150,000-gal.  tank  on  75-ft.  tower.  Station  equipment  will  consist  of 
three  150-hp  return-tubular  boilers,  one  600-hp  steel  or  reinfon  ed-i 
stack,  one  600-hp  feed-water  heater  and  purifier,  one  1,500,000-gal  high 
duty  Meyer  gear  or  triple-expansion  pump,  one  cross-compound  con- 
densing compressor,    750   cu.    ft.    capacity,    or   one   motor-driven   deep-well 


centrifugal,   one   300:.,  .■■'.-.   centrifugal   pump,   one  250-kw  and 

one     150-kw     gi  non-condensing 

Corliss     or    compound  ith    switchboards    and 

exciters.      Spei  i  J,    B.    McCrary    Co., 

engineers,    Third     Nal  .    Atlanta,     Ga.,    or    from    the 

chairman  of  Board  of   Public  Works. 

ST.    CLOUD,  i     ,ud    Public    Utilities    Co.    has    been 

granted  a  franchise  by  the  City  Council  to  construct  an  electric-light 
system    here. 

ST.  PETERSB1  ;rc  being  prepared  by  the  St.  Peters- 
burg EI.  Lt.  &  Pv  l  the  erection  of  a  new  power  plant,  to  cost 
from  $100,000  to  $150,000.  The  proposed  plant  will  be  equipped  with 
two  1200-kw  generating  units.  Definite  plans  have  not  yet  been  decided 
upon. 

M  GUSTA,  GA.— Sealed  proposals  will  be  received  by  George  W. 
Wright,  chairman    hospital    building  ■  losed  in  an  envelope 

addressed  to   William    I  I  oi    Council,  Augusta,  Ga.,   until 

Feb.    27    for    speci  ital    buildings    as   follows:    Item 

(11)    painting;  (13)   vacuum-cleaning  piping; 

(14)   pas  fitting;    (15)  gnal  system;   (16)   tele- 

phones;    (17)    eli  iu  n-clcaning    machine;     (19)    vacuum- 

cleaning  aspirator;  (20)  fire  hose;  (21)  boiler  plant;  (22)  chimney;  (23) 
engines;    (24)    generators  and  ating;    (26)   plumbing 

fixtures.      Plans   and    S]  i    on   application    to   G. 

Lloyd  Preacher,  of  Augusta,  architect  and  engineer.  L.  C.  Ilayne  is 
Mayor. 

GRIFFIN,  i  of  $5,000  has  been  authorized  by  the 

City  Council  for  exten  !    waterworks   systems. 

MALAD,   IDAHO       D    I      Evan   .  of   Malad,  has  purchased  the   ■ 
of  the  Idaho   Lt.   &   Pwr.    Co.    for   $35,000.     The   new  owner  contemplates 
making   improvements   to   the    plant. 

CERRO  GORDO,  ILL.— The  Central  Illinois  Pub.  Ser.  Co.  has  sub- 
mitted a  proposition  to  the  Village  Board  to  supply  electricity  to  operate 
the  municipal   water-works  pumping  station. 

DECATUR,  ILL.— The  People's  Co-operative  Lt.  Co.,  of  Decatur, 
which  recently  applied  for  a  franchise  to  construct  an  electric  light  and 
power  plant  here,  expects  to  increase  it<  capital  stock  from  $50,000  to 
$100,000  in  the  near  future.  If  granted  a  franchise  the  company  will 
erect  a   plant    in  D  I  rank    I..    Suffern   is   president   and  treasurer. 

DEEk  CREEK,  ILL,  in  Pe«  i  a  Ga*  S  LI.  Co.  is  seeking  a  contract 
to  light  the  streets  of  the  village.  1 1"  successful,  it  will  supply  electricity 
for  lamps  and   motors   for  commercial   purposes. 

HIGHLAND,  ILL. — The  Illinois  Trac.  System,  of  Champaign,  is  seek- 
ing a  franchise  to  furni  h  electricity  for  lamps  and  motors  here;  also  a 
contract  to  light   the  streets   of  the  village. 

JACKSON\  ILI  E,    [LL. — The  City  l  .'  an  ordinance 

providing  for  an  issue  of  $50,000  in  bonds  for  the  rehabilitation  of  the 
municipal   electric-light    i 

LOCKPORT,    ILI  i  ..     been   submitted   to   the   City 

Council    for    furnishing  rv.      The    Public    Ser.    Co.    of 

Northern  Illinois  asks  for  a  50-year  franchise  and  a  ten-year  contract  for 
street  lighting,  in  return  for  which  it  oilers  to  pay  the  city  55.000  3nd 
to  rebuild  the  city  lines  throughout,  changing  the  system  to  110  volts. 
A  maximum  rate  of  2]/2   cents  per  kw-hr.  with  a  probable  rate  of  2  cents 

orks  pumping  station.     Private 
consumers   are  off'  :r.   and 

i  to    rewire    residences 

for    tlatirons    and    othei  I  rom    220    volts    to    1 10    volts    without 

charge.  The  company  will  furnish  a  street-lighting  system  consisting  of 
75    tungsten    lamps    and    LS    t  ters,    with    all-night    service,   at 

$2,460  per  year  on  a  ten-ycai  I         Sanitary   District  of  Chicago 

asks  for   a    five  enl    per   kwdir.,  arc  lamps   to   be   fur- 

1  v  the  company  but  to  be  maintained  by  the  city,  and  tungsten 
lamps  to  be  furnished  by  the  city  and  maintained  by  the  company.  The 
entire    i  mercial    circuits    are    to    be    rebuilt    by    the    Sanitary 

District,  which  will  retain  the  discarded  material.  At  the  end  of  the 
live-yen  1]   own    the   rebuilt  lines.      The   voltage   is   to 

be  reduced   from   220  volts  to    L10 

OAK     PARK,     Ml         i  Hoard    has    agreed    to    maintain    the 

i-dness    district,    provided    the 

i  i  for  the  cost  of  installing  the  system. 

It     is     understood     that     funds     have     already     been    subscribed     for    the 

standards. 

PITTS!  Min,  in  —The  proposition  to  grant  the  Central  Illinois 
Pub.   S(  "ion,  111.,  a  50-year  franchise  to  operate  an  electric- 

light  plant  in  Pittsfield  will  probably  be  submitted  to  the  voters  at  the 
spring  election. 

BATTLE    GROUND,    I  \  I  >  — The   County   Comml-  -anted 

the    Mutual    I'  »sion   line   from 

Battle  The    company    will    secure 

energy  from  the  Fort  Wayne  &  Northern  Indiana  Trac.  Co.,  which  it 
will    distribute    for   lamps   and  ,'tlc    Ground,    Krookston    and 

Chalmers    and    also    to    farmers    residing    along    the    route    of    the    trans- 
line. 

i:  ^ned  a  contract  with 

the    Merchants*    lit.    &    Lt.    Co.,    of    Indianapolis,    for    lighting    the    streets 
The  board  canceled  the  contract  with   the   Indianapolis  Lt. 
&    lit.    Co.    recently. 
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CENTERVILLE,  IND.— The  Town  Council  has  awarded  the  Terre 
Haute,  Indianapolis  &  Eastern  Trac.  Co.  a  contract  to  furnish  electricity 
for  lighting  the  streets  of  the  town  and  for  commercial  purposes. 

EVANSVI1XE,  IND.— The  West  Side  Business  Men's  Association  is 
heading  a  movement  to  organize  a  public  service  company,  to  be  capital- 
ized at  $100,000,  to  erect  and  operate  an  electric  light  and  power  plant 
in   Evansville. 

INDIANAPOLIS,  IND.— The  plant  of  the  People's  Lt.  &  Ht.  Co.,  of 
Indianapolis,  is  to  be  consolidated  with  that  of  the  Merchants'  Ht.  &  Lt. 
Co.,  of  this  city.  Energy  and  heat  will  be  supplied  from  the  station  of 
the  Merchants'  Ht.  &  Lt.  Co.,  which  is  to  be  rebuilt.  Tentative  plans 
provide  for  a   10,000-kw  generator. 

KENDALLVILLE,  IND.— Bids  will  be  received  for  the  construction 
of  a  new  power  house  for  the  municipal  electric-light  plant  until  March  11. 
The  cost  of  the  building  is  estimated  at  about  $10,000.  Contracts  for 
equipment   have   already   been    placed. 

Mc<  ORDSVILLE,  IND.— The  Indiana  Union  Trac.  Co.  has  entered 
into  a  contract  with  the  town  board  of  McCordsville  Kennard,  Sharps- 
ville   and   Hobbs  to   supply   electricity   for  lamps  and   motors. 

ROCHESTER,  IND.— The  Rochester  Lt,  Ht.  &  Pwr.  Co.  has  increased 
its  capital  stock  from  $150,000  to  $200,000. 

AMES,  IA. — At  a  special  election  held  Feb.  10  the  proposition  to  issue 
bonds  to  establish   a  municipal   electric-light   plant   was  carried. 

I'.AYARD,  IA. — The  citizens  are  considering  the  question  of  estab- 
lishing an   electric-light   plant   here. 

DENISON,  IA.— The  Denison  El.  Lt.  &  Pwr.  Co.  contemplates  im- 
provements to  its  plant  which  will  involve  an  expenditure  of  about 
$20,000   in   the   next   two   years. 

FONTANELLE,  IA.— The  City  Council  is  considering  the  question 
of  installing  an  electric^light  plant.  It  is  estimated  that  a  plant  can 
be  installed  at  a  cost  of  about  $7,500. 

GREENFIELD,  IA. — Preparations  are  being  made  to  change  the 
municipal  electric-light  plant  from  direct-current  to  alternating-current 
system  and  to  establish  a  24-hour  service.  The  equipment  will  include 
one  engine  and  two  alternating-current  generators  and  switchboard 
equipment  complete,  transformers,  overhead-line  materials,  meters,  etc. 
J.   B.   Hill,   of  Iowa  City,   is   consulting  engineer. 

LEON,  IA. — The  city  of  Leon  is  not  contemplating  the  construction  of 
a  municipal  electric-light  plant  as  reported  in  these  columns  some  time 
ago.  The  railroad  company  will  build  a  new  freight  depot  on  the  cite 
said  to  have  been  purchased  by  the  city.  The  Leon  El.  Co.  furnishes  elec- 
trical service  in  Leon  and  the  city  does  not  contemplate  taking  over 
the  plant. 

PERRY,  IA. — The  question  of  submitting  a  proposition  to  raise  funds 
for  rebuilding  the  electric-light  system  at  the  spring  election  is  under 
consideration. 

RED-FIELD,  IA.— The  town  of  Redfield,  it  is  reported,  will  receive 
bids  about  March  1  for  construction  of  combined  electric-light  and  water 
works  systems;   also  for  each  system  separate. 

RUSSELL,  IA. — A  proposition  has  been  submitted  to  the  town  of 
Russell  for  the  installation  of  an  electric-light  plant  by  J.  D.  Elder,  of 
Albia. 

TOPEKA,  KAN.— The  purchase  of  a  new  generator,  to  cost  about 
$3,000,  to  be  installed  in  the  municipal  electric-light  plant  before  next 
fall    is    under    consfderation. 

BURNSIDE,  KY.— The  Kentucky  Utilities  Co.,  of  Lexington,  has 
been  granted  a  20-year  franchise  to  supply  electricity  in  Bumside. 
Harry    Reid,    of    Lexington,    is    general    manager. 

EMINENCE,  KY.— The  Kentucky  Utilities  Co.,  of  Lexington,  has 
purchased  several  franchises  recently,  allowing  the  company  to  entei 
Eminence,  Pleasureville  and  New  Castle,  Ky.,  as  well  as  in  the  counties 
in  which  those  cities  are  located  Work,  will  soon  begin  on  extensions 
to  the   company's  present  lines. 

HENDERSON,  KY.— The  Kentucky  Southwestern  El.  Ry.,  Lt.  &  Pwr. 
Co.  contemplates  the  construction  of  three  substations.  W.  A.  Calhoun, 
of   Paducah,   is  chief  engineer. 

HOPKINSYILLE,  KY.— The  Kentucky  Pub.  Ser.  Co.,  of  Hopkinsville, 
is  contemplating  extensions  and  improvements  to  its  plant  and  will 
install  one  500-kw,  three-phase,  60-cycle  generator  directly  connected 
to  steam  turbine,  new  switchboard,  etc.  All  lines  are  to  be  changed 
from  two-phase  to  three-phase  and  present  generators  are  to  be  wound 
for  three-phase  and 'held  as  a  reserve.  J.  G.  White  &  Co.,  43  Exchange 
Place,  New  York,  N.  Y.,  are  engineers  in  charge. 

LEXINGTON,    KY.— The    installation    of   an    ornamental    street-lighting 
system   along   the   principal   business   throughfares   is   contemplated.      It-  is 
proposed    to    erect    ornamental    lamp    standards    carrying    five-lamp    stand- 
ards.    Eugene  Creed,  busines  manager  of  the  Lexington  Utilities  Co 
charge   of   the    work. 

OWINGSVILLE,  KY.— The  Kentucky  Utilities  Co.,  of  Lexington,  is 
negotiating  for  the  purchase  of  the  plant  of  the  Owingsville  El.  Lt.  Co. 
If  acquired  the  plant  will  be  remodeled. 

PADUCAH,  KY.— The  Paducah  Lt.  &  Pwr.  Co.  is  negotiating  with  the 
City  Council  for  furnishing  energy  at  a  cost  of  $2,100  per  year,  for  a 
new  street-lighting  system  in  the  retail  business  district. 

WINFIELD,    LA.— George    W.     Newman,    of    Rochester,     N      Y..    ha* 


purchased  the  controlling  interest  in  the  Winfield  Ice  &  Lt.  Co.  It  is- 
proposed  to  rebuild  both  the  ice  and  electric  plants  and  install  new 
machinery.  Mr.  Newman  will  be  president  and  manager  of  the  com- 
pany. 

PORTLAND,  MAINE.— The  Cumberland  County  Pwr.  &  Lt.  Co.,  of 
Portland,  contemplates  the  erection  of  a  new  transmission  line  from 
Bonny  Eagle  to  North  Gorham,  for  which  the  right-of-way  has  already 
been  purchased.     The  cost  of  the  line  is  estimated  at  about  $100,000. 

ELLERSLIE,  MD.— The  Cooks  Mills  El.  Lt.  &  Pwr.  Co.,  controlled 
by  Deal  Brothers,  of  Cumberland,  represented  by  J.  W.  S.  Cochrane, 
attorney,  has  applied  to  the  Road  Commissioners  of  Allegany  County 
for  a  franchise  to  erect  transmission  lines  from  the  state  line  to  Corri- 
gansville  for  the  purpose  of  supplying  electricity  for  lamps,  heat  and 
motors  in  Corrigansville  and  Ellerslie. 

ELLERSLIE,  MD. — Application  has  been  made  to  the  Road  Commis- 
sioners of  Allegany  County  for  a  franchise  to  erect  transmission  lines 
along  the  county  road  for  the  purpose  of  supplying  electricity  by  Andrew 
Ramsay,  representing  the  Ramsay  Corporation,  which  has  large  brick 
plants  at  Mount  Savage  and  Ellerslie.  The  company  proposes  to  erect 
a  water  and  light  plant,  at  a  cost  of  $250,000,  to  supply  the  two  plants 
with  water  and  electricity,  and  to  furnish  electricity  for  lamps  in 
Ellerslie. 

BOSTON.  MASS— The  Massachusetts  El.  Cos.  will  spend  $1,500,000 
for  new  construction  and  betterments  to  its  properties  during  the  current 
year.      Of  this  amount  $1,000,000  will  be  for  new  work. 

FALL  RIVER,  MASS.— The  Merchants'  Association  has  submitted  a 
proposition  to  the  City  Council  offering  to  pay  $2,000  per  year  for  a 
period  of  five  years  toward  maintaining  the  proposed  ornamental  street- 
lighting    system    in    the    business    district. 

MARLBORO,  MASS.— The  Marlboro  El.  Co.  has  applied  to  the  State 
Board  of  Gas  and  Electric  Light  Commissioners  for  permission  to  issue 
1300  additional  shares  of  capital  stock  at  $160,  the  proceeds  to  be  used 
in   financing  additions  to  and  improvements  in  the  company's   plant. 

MONROE  BRIDGE,  MASS.— The  New  England  Pwr.  Co.  which  is 
building  a  series  of  hydroelectric  plants  on  the  Deerfield  River,  has 
filed  a  petition  with  the  County  Commissioners  asking  for  approval  of 
plans  for  the  construction  of  a  dam  on  the  Deerfield  River  about  ^4 
mile  below  Monroe  Bridge  in  the  town  of  Monroe.  The  proposed  dam 
is   to    be   253    ft.    long. 

NEW  BEDFORD,  MASS.— Extensive  improvements  and  additions  are 
contemplated  by  the  New  Bedford  Gas  &  Edison  Lt.  Co.  to  its  plant. 
The  plans  provide  for  new  buildings  and  reconstruction  of  present  build- 
ings and  installation  of  new  machinery,  including  two  4000-kw  turbines, 
orders  for  which  have  already  been  placed.     Oliver  Prescott  is  president. 

WEST  BROOKFIELD,  MASS.— The  riuestion  of  lighting  the  streets 
of  West  Brookfield  is  under  consideration.  A  proposition  has  been 
submitted  by  the  Central  Massachusetts  El.  Co.,  of  Palmer,  which  has 
a  franchise  here.  One  plan  provides  for  56  lamps  to  burn  until  1 
o'clock  every  night  at  $17.50  each  per  year,  the  other  for  lamps  to 
burn  until    12   o'clock  at   $15.50   per  lamp  per  year. 

WORCESTER,  MASS.— Plans  are  being  prepared  by  the  Worcester 
El.  Lt.  Co.  for  the  installation  of  another  5000-kw  turbine,  additional 
boilers  and  machinery  at  the  Webster  Street  station,  and  for  extension 
of  coal-storage  bins  and  other  improvements,  involving  an  expenditure 
of  about  $250,000.  The  company,  it  is  said,  is  now  receiving  bids  for 
the  turbine,  condensers,  etc.,  and  two  additional  boilers,  which  will 
provide  for   1500  hp.      Extension  of  cables,  etc.,  will  also  be  made. 

BATTLE  CREEK,  MICIL— Two  centrifugal  pumps  will  be  installed  at 
the  pumping  station  which  is  to  be  erected  at  a  cost  of  $40,000,  to  be 
driven  by   electric  motors,   one  of   100  hp  and  the  other  of  200   hp. 

15ELDING,  MICH.— The  Spencer  El.  Lt.  &  Pwr.  Co.,  of  Belding,  Mich., 
expects  to  purchase  a  250-hp  engine  and  boilers  and  necessary  accessories 
for  steam  plant  and  one  waterwheel  governor  within  the  next  ten  months. 
I.    I".    Stanton   is  manager. 

BUCHANAN,  MICH.— The  Buchanan  El.  Steel  Co.  is  preparing  to 
install  a  new  5-ton  electric  furnace.  W.  N.  Broderick  has  been  appointed 
assistant   superintendent. 

DETROIT,  MICH.— The  State  Railroad  Commission  has  authorized  the 
Eastern  Michigan  Edison  Co.,  of  Detroit  to  sell  $865,000  in  bonds,  the 
proceeds  to  be  used  for  the  purpose  of  making  extensions  and  improve- 
ments. 

DETROIT,  MICH.— The  annual  report  of  the  Detroit  Edison  Co.  an- 
nounces that  a  fourth  turbo-generator  has  been  purchased  for  the  Delray 
power  plant,  to  be  delivered  during  the  coming  summer.  The  new  gen- 
erator will  be  installed  in  the  No.  2  power  house.  Announcement  is  also 
made  that  a  new  power  plant  is  to  be  constructed  on  the  east  side  of 
the  city,  S  miles  up  the  stream  from  the  Delray  plant,  a  site  for  which 
has  already  been  purchased  at  a  cost  of  $50,000.  Alexander  Dow  is  vice- 
president  and   general   manager. 

I-KXTON,    MICH. — A   proposition    to    install    a   municipal    electric-light 

plant  at  a  cost  of  $25,000  and  to  issue  bonds  for  same  will  be  submitted 

taxpayers    at    the    next    regular    corporation    election,    which    takes 

place  next  March.     Electrical  service  is  now  furnished  by  the  Independent 

Lt    &   Pwr.    Co. 

GLADSTONE.  MICH. — Negotiations  are  pending  for  the  installation  of 
electric  motors  in  the  Soo  Line  elevator  and  warehouses  to  operate  the 
machinery,   to    replace    the   steam   plants.      If  the   change   is  made,   energy 
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■would   be   furnished    from   the    power   station    of   the    Escanaba   Trac.    Co., 
on  the  Escanaba  River.     C.  H.  Bayliss  is  chief  engineer  of  the  Soo  Line. 

GRAND  RAPIDS,  MICH.— The  City  Council  has  approved  the  recom- 
mendation presented  by  the  ways  and  means  committee  advising  the  pur- 
chase of  a  550-kw  turbo-generator  set  for  the  municipal  electric-light 
plant,  at  a  cost  of  $30,000. 

PINCKNEY,  MICH.— The  local  electric-light  plant,  owned  by  Floyd 
Jackson,  has  been  sold  to  Richard  Clinton. 

ELYSIAN,  MINN.— The  Consumers'  Pwr.  Co.  contemplates  extending 
its  lines  throughout  the  city,   for  which  a  franchise  will  soon  be  asked. 

MINNEAPOLIS,  MINN.— The  Franklin  Avenue  Business  Men's  Asso- 
ciation is  considering  the  installation  of  ornamental  street  lamps  on 
Franklin  Avenue  from  Tenth   Avenue  south  to  Cedar  Avenue. 

MORRIS,  MINN.— The  Otter  Tail  Pwr.  Co.,  of  Fergus  Falls,  has  been 
granted  a  franchise  to  supply  electricity  here.  The  company  proposes 
<to  erect  a  transmission  line  from  Dayton  Hollow  to  Morris,  via  Wendell, 
Donnelly  and  Herman.  The  steam  plant  at  Morris  will  be  rebuilt  and 
held  for  use  in  emergencies.  An  option  has  already  been  secured  on  the 
Morris  plant.  Both  the  Morris  and  Wahpeton  transmission  lines  will  be 
•connected  with  the   Dayton  Hollow  and  Hoot  Lake  power  plants. 

VVARROAD,  MINN.— At  an  election  held  Feb.  7  the  proposition  to 
issue  $20,000  for  electric-light  plant,  town  hall  and  jail  and  $8,000  for 
water-works  was  carried.  The  Oscar  Claussen  Engineering  Co.,  of  St 
Paul,   Minn.,   has  charge   of  the  work.      E.   M.    Heimbach   is  village  clerk. 

WYOMING,  MINN. — The  village  of  Wyoming  is  considering  the  ques- 
tion of  installing  an  electric-light  system. 

FRANKFORD,  MO.— The  L.  T.  Tucker  Co.  has  been  granted  a  fran- 
chise to  supply  electricity  here.  An  electric  plant  will  be  installed  in 
connection  with  its  flour  mill.  The  company  would  like  to  receive 
estimates  on  a  40-kw    or   50-kw      three-phase,  2300-volt  alternator. 

HANNIBAL,  MO.— The  North  Missouri  Pwr.  Co.  is  planning  to  erect 
65  miles  of  33,000-volt  transmission  line.  Plans  have  not  yet  been 
definitely  decided  upon.  The  company  is  associated  with  the  municipal 
Public  Ser.  Co.,  1105  Chemical  Building,  St.  Louis,  Mo.  Morrison  & 
McCall,  1105  Chemical  Building,  St.  Louis,  engineers,  have  charge  of  the 
work. 

POPLAR,  MONT. — An  effort  is  being  made  to  organize  a  stock  com- 
pany to  construct  and  operate  an  electric-light  plant  in  Poplar.  The 
cost  of  the  proposed  plant  is  estimated  at  $3,000. 

LINCOLN,  NEB.— The  city  clerk  has  been  instructed  to  advertise  for 
a  car  unloader,  elevator  and  motor  for  the   water  and   light   plant. 

PORTSMOUTH,  N.  H.— Sealed  proposals  will  be  received  at  the 
Bureau  of  Yards  and  Docks,  Navy  Department,  Washington,  D.  C,  until 
March  8,  for  one  20-ton,  four-motor  electric  traveling  crane,  delivered 
at  the  navy  yard,  Portsmouth,  N.  H.  The  cost  of  the  work  is  estimated 
at  $5,000.  Specifications  can  be  obtained  on  application  to  the  bureau 
or  the  commandant  of  the  navy  yard  named.  II.  R.  Stanford  is  chief 
of  bureau. 

BORDENTOWN,   N.   J.— The    Board   of   Public    Utility    Commissioners 
has  granted  the  Bordentown  El.   Co.   permission  to  issue  $50,000  in  addi 
tional  stock,  the  proceeds  to  be  used  for  extensions  and  improvemi 
its  plant. 

HIGHTSTOWN,  N.  J.— The  Borough  Council  has  made  arrangements 
with  the  Electric  Lt.  &  Pwr.  Co.  of  Hightstown  for  the  installation  of  a 
new  tungsten  street-lighting  system  to  replace  the  arc  lamps  now  in   use. 

JERSEY  CITY,  N.  J.— Prof.  A.  F.  Ganz,  Stevens  Institute  of  Tech- 
nology, Hoboken,  has  been  engaged  to  make  investigations  of  the  electric- 
light  plants  in  the  court  house  and  at  Snake  Hill  and  prepare  estimates 
of  cost  of  equipping  the  plants  to  furnish  electricity  for  lighting  the 
county  parks,  roads  and  institutions. 

JERSEY  CITY,  N.  J.— Owing  to  the  refusal  of  the  Public  Service 
Electric  Co.  to  bid  upon  the  lighting  specifications  advertised  by  the 
Street  and  Water  Board,  the  commissioners  are  considering  the  project 
of  establishing  a  municipal  electric-light  plant  at  the  City  Hospital 
grounds,  where  three  large  dynamos  are  installed  although  only  one  is 
being  used.  Another  generator  could  be  installed  with  ti 
gines,  which  would  enable  the  plant  to  furnish  electricity  to  li 
large  portion  of  the  city.  It  is  suggested  that  the  electric  plant  at  the 
high  service  station  could  also  be  utilized  to  light  a  large  section  of  the 
city. 

KEYPORT,  N.  J.— The  Board  of  Publii 
granted  the  Middlesex  &  Monmouth  El.  It. 
to  erect  new  transmission  lines  on  the  tur 
Matawan. 

PF.NNS   GROVE,    N.    J.— The    Penns   Grove    El.    Lt.,    Ht.    &   Pwr.    Co. 
has   awarded   the   contract   for   erection   of  buildings   and   also   for   an    ice 
plant,   work  on  which   will   begin   at   once.     The   borough    will    be   lighted 
by    the    new    company.      The    officers   are:      Matthew    Mitchell,    pri 
Harry   A.    Dolbow,   treasurer,  and   S.   Rusting   Leap,   secretary. 

ALBANY,  N.  Y. — Contracts  have  been  awarded  E01  erecting  power 
stations  and  installing  electrical  machinery  for  operating  and  lighting 
locks  along  the  Erie  and  Champlain  Canals  to  McArthur  Brothers  Co. 
and  the   I  ord    Electric  Co..  of  New  York,  N,  Y.,  for  $1,612,356. 

BAYSHORE,  N.  Y.— The  United  Stale.  Wavi  Pwr.  Co.  has  decided 
to  establish  a  large  power  plant  at  Saltaire.  The  proposed  plant  will 
furnish    electricity    for    Saltaire   and    adjacent   developments. 


:    Utility    Commissioners    has 

lit.    ,\    Pwr.    Co.    i  - 
ripike   betwi  1 


BINGHAMTON,  N.   Y.— The  proposition  to  issue  $43,000  in  bonds  for 

the    purpose    of    installing    underground    conduits    and    boulevard    lamps 

1    iurt   Street  from   Exchange  to  Carroll,  and  in  Chenango   from  Court 

to    the   viaduct,    will    be    submitted    to   the   taxpayers.      An   election 

will   probably  be   held   March  21. 

COHOES,  N.  Y  —  Sanderson  &  Porter,  52  William  Street,  New  York, 
N.  Y.,  consulting  engineers,  have  been  engaged  by  the  Cohoes  Pwr.  Co. 
to  take  charge  of  construction  of  its  proposed  hydroelectric  power  plant. 
W.   P.    Parsons,   of   Cohoes,  is  superintendent. 

\l  W  YORK,  N.  V. — Proposals  will  be  received  at  the  office  of  the 
supervising  architect,  Treasury  Department,  Washington,  D.  C,  until 
March  17.  for  a  non-interfering  local  fire-alarm  system  at  the  United 
warehouse,  New  York,  N.  Y.,  in  accordance  with 
specifications,  copies  of  which  may  be  obtained  from  the  supervising 
chief  engineer.  New  York,  N.  Y.,  or  at  the  above  office.  O.  Wenderoth 
is  supervising   architect. 

POTSDAM,  N.  Y.— The  Northern  Pwr.  Co.  of  Potsdam  lias  applied 
to  the  Public  Service  Commission,  Second  District,  for  permission  to 
exercise  its  franchises  to  erect  transmission  lines  and  supply  electricity  in 
the  village  and  town  of  Antwerp  and  the  town  of  Kossic. 

BURLINGTON.  N.  C— The  City  Council  has  decided  to  call  an  elec- 
tion to  vote  on  the  proposition  to  sell  the  municipal  electric-light  plant 
submitted  by  E.  S.  Parker,  Jr.,  representing  the  company  which  pro- 
poses to  purchase  the  plant.  The  company  offers  to  purchase  the  plant 
at  $50,000,  the  city  to  retain  all  real  estate  and  machinery  now  owned 
by    it,   the   city   to   pay   $60    per  year   for  each   arc   lamp. 

DURHAM,  N.   C— Z.   V.  Taylor,    n  the   Southern    Pwr.   Co., 

of  Charlotte,  has  asked  the  City  Council  to  delay  the  awarding  of  the 
street-lighting  contract  for  two  weeks  to  allow  his  company  to  submit 
a    proposition   for   street   lighting.       I  now    supplied    hy   the 

Durham    Trac     I 

1  \MESTOWN,  N.  D. — The  City  Council  is  considering  a  proposition 
to   install    an   electric-light   plant. 

MOHALL,  N.  D.-  The  installation  of  an  electric-light  plant  in  Mohall 
is  under  consideration. 

MOTT,  N.  D. — Propositions  for  the  installation  of  an  electric-light 
plant   in   Mott  have  been  submitted  by  outside  parties. 

PEMBINA,  X.  D.  The  city  of  Pembina  is  considering  the  question 
of  purchasing  the   plant   of   the    Pembina   Ltg.   Co. 

DAYTON,  OHIO. — Proposals  will  be  received  at  the  office  of  the 
supervising   officer,  Treasury    I  li  sllington,   D.    C,   until   March 

19  for  mechanical  equipment,  except  elevators  and  lifts,  for  the  United 
Stat       posl    office    and    court  n,    Ohio,    in    accordance    with 

plans  and   specifications,  copies  of  which  may  be  obtained  at  tne  office  of 
tion,    Dayton,   Ohio,  or  at   the   above   office.     Oscar  Wenderoth   is 
supervising  architect. 

PAULDING,  OHIO. — Owing  to  the  Town  Council  not  being  able  to 
make  satisfactory  arrangements  with  the  Auglaize  Pwr.  Co.,  of  Defiance, 
to  transmit  energy  to  the  town  of  Paulding,  the  Council  has  decided 
to  rebuild  the  municipal  electric-light  plant.  The  plans  provide  for  the 
installation  of  new  generating  machinery  and  new  wiring 
throughout.  Alternating-current  system  will  be  installed.  Smith  &  Gray, 
of  Toledo,  are  engineers. 

RALSTON,  OKI  \. — The  purchase  of  a  60-hp  steam  engine  to  replace 
its  gasoline  engine  or  the  erection  of  a  transmission  line  to  Pawnee 
City,  a  distance  of  18  miles,  to  secure  electricity  from  the  municipal 
electric  plant  in  that  city,  is  being  considered  by  the  Kalston  El.  It.  & 
Wtr.    V. 

HOMA,  OKL.V— The  city  of  Texhoma  has  engaged  W.  M. 
Magruder,  engineer,  of  Liberal,  Kan.,  to  take  charge  of  the  construc- 
tion of  the  proposed  municipal  electric-light  plant,  bids  for  which  will 
be   opened    Fel 

GRANT'S  PASS,  ORE.— The  Rogue  River  Pub.  Ser.  Corpn.,  recently 
organized  to   take  over  the   property  of  the    I  <r  Co. 

1    t  Iregon   Wtr.    &    Pwr.   Co.   and  the    I 
Co.,  will   build  two  additional   power    plants  a;ders  is  presi- 

dent of  the  Rogue  River  Pub.  Ser.  Corpn. 

MI]   1  1  »N,   ORE.      1  he  City  (  -   of  in- 

stalling a  new  street-lighting  system.     The  installation  of  50  arc  lamps  is 
at  ion. 

pi  n;  ri  reed  to 

install  'i9  arc-lamps  in  the  residential  district. 

PORTLAND,    ORE. — The    Rose    City    Park    Improvement    Le 

ling  the  installation  of  an  ornamental  street-lighting  system  on 
Sandy    Boulevard. 

PORTLAND.   ORE.     The   I 
contemplating  equipping  the  Sullivan  Gulch  line   from  the  water   front  to 
Troutdale   for  electrical    operation. 

POR1  -Work   will   begin   at   once  by  the   Portland   Ry.   & 

Lt.  Co.  on  equipping  the  first  section  of  the  Mount  Hood  railway,  from 
Montaville  to   Greshain,  for  electrical  operation. 

PRAIRIE  CITY,  ORE- The  plant  of  the  Prairie  Lt.,  Pwr.  &  Milling 
Co.  was  destroyed  by  fire  recently,  causing  a  loss  of  about  SJ0.000.  The 
town  will  be  without  electrical  service  until  the  plant  is  rebuilt.  F.  W. 
l'ect,  V.  C.   Belknap  and  R.  C.   Reese  were  owners  of  the  plant. 


430 


ELECTRICAL     WORLD 


Vol.  6i,  No.  8 


TOLEDO,  ORE.— The  local  electric-light  plant  has  been  purchased 
by  Lewis  Montgomery,  of  Portland.  A  new  power  station  will  be  erected 
and  new  machinery  installed.  The  machinery  which  has  been  used 
heretofore  will  be  removed  from  the  sawmill  to  the  new  building. 

PANAMA. — Sealed  proposals  will  be  received  at  the  office  of  the  gen- 
eral purchasing  officer,  Isthmian  Canal  Commission,  Washington,  D.  C, 
until  April  14,  for  furnishing  and  erecting  coal-handling  machinery  and 
accessories  for  two  coaling  plants.  Blanks  and  general  information 
relating  to  this  circular  (No.  763)  may  be  obtained  from  the  above 
office  or  the  offices  of  the  assistant  purchasing  agents,  24  State  Street, 
New  York,  N.  Y.;  614  Whitney-Central  Building,  New  Orleans,  La., 
and  1086  North  Point  Street,  San  Francisco,  Cal.  Major  F.  C.  Boggs 
is  general   purchasing  officer. 

ELLWOOD  CITY,  PA.— The  Pennsylvania  Pwr.  Co.,  a  subsidiary  of 
the  Mahoning  &  Shenango  Valley  Lt.  Co.,  is  making  a  survey  for  a 
dam   on   the   Shenango   River   near   Hazel    Dell. 

HARRISBURG,  PA.— The  Harrisburg  Lt.  &  Pwr.  Co.  has  submitted 
a  proposition  to  the  City  Council  offering  to  install  52  single  standard 
airs,  similar  to  those  now  temporarily  located  on  Market  Square,  and 
54  standards,  carrying  five-lamp  clusters,  similar  to  those  temporarily 
placed  on  the  Courthouse  Plaza.  The  arc  lamps  will  cost  $QS.60  each 
per  year  and  the  cluster  lamps  $91  per  standard  per  year,  making  a  total 
of   $10,041.      George    E.    Tripp    is   vice-president   of   the   company. 

JOHNSTOWN,  PA.— Notices  have  been  filed  at  the  State  Department 
at  Harrisburg  of  the  merging  of  38  electric  companies  chartered  for 
Blair,  Indiana  and  Cambria  Counties  into  the  Penn  Pub.  Ser.  Co.  of 
Johnstown;  11  into  the  Central  Lt..  Ht.  &  Pwr.  Co.,  and  three  into  the 
Penn  Pub.  Ser.  Co.  All  companies  will  operate  in  the  vicinity  of 
Johnstown. 

PHILADELPHIA,  PA.— The  Philadelphia  Hydro-Electric  Co.  is 
planning  to  increase  the  output  of  its  power  station  at  Manayunk  and 
will  install  four  700-hp  Morgan  Smith  Co.  waterwheels,  Lombard  water- 
wheel  governors,  four  400-kw  Wt-  sting  house  alternating-current  gen- 
erators with  switchboard  and  six  Westing  house  transformers.  The  com- 
pany will  also  erect  one  substation  to  be  equipped  with  three  50-kw  ro- 
taries,  etc.      S.  Leonard  Kent,  Jr.,  is  general   manager. 

GREER,  S.  C— Bonds  to  the  amount  of  $15,000  have  been  voted  for 
tne   construction   of  an   electric-light    plant.      John    D.    Wood   is   Mayor. 

PORT  ROYAL,  S.  C— Sealed  proposals  will  be  received  at  the  Bureau 
of  Yards  and  Docks,  Navy  Department,  Washington,  D.  C,  until  March 
15  for  an  ice-making  and  refrigerating  plant  at  the  United  States  Naval 
Disciplinary  Barracks,  Port  Royal.  The  co^t  of  the  work  is  estimated  at 
$6,000.      H.   R.   Stanford  is  chief  of  bureau. 

WATERTOWN,  S.  D.— Work  will  begin  early  in  March  on  construc- 
tion of  the  new  service  building  to  be  erected  by  the  Dakota  Central 
Tel.    Co.   at  a  cost   of   about   $20,000. 

WINNER,  S.  D.— C.  O.  Cobb,  of  Funk,  Neb.,  has  applied  to  the  City 
Council  for  a  franchise  to  install  and  operate  an  electric-light  system  in 
Winner. 

ARLINGTON,  TENN.— The  city  of  Arlington  will  award  contracts 
on  March  7  for  construction  of  an  electric-light  plant  and  water-works 
system.  R.  C.  Huston  &  Co.,  Exchange  Building,  Memphis,  Tenn.,  are 
engineers   in   charge. 

CHATTANOOGA,  TENN.— The  Chattanooga  &  Tennessee  River  Pwr. 
I  Ml  begin  work  at  once  on  the  construction   of  a  steam  power  plant, 

to  cost  about  $1,000,000.  This  will  be  operated  in  connection  with  the 
plant  now  being  erected  at  Hale's  Bar,  15  miles  from  Chattanooga,  where 
a  lock  and  dam  is  being  built  across  the  Tennessee  River.  The  auxiliary 
plant  will  have  an  output  of  from  20,000  hp.  to  25,000  hp.  The  Hale's 
Bar  plant   will   develop   56,000  hp. 

COLUMBIA,  TENN.— A  committee  has  been  appointed  to  make  in- 
vestigations with  a  view  of  installing  an  ornamental  street-lighting  system 
in    the    business    district. 

KENTON,  TENN.— Bids  will  be  received  by  the  city  of  Kenton  until 
March  11  for  the  construction  of  an  electric-light  plant  and  water-works 
system.  R.  C.  Huston  &  Co.,  Exchange  Building,  Memphis,  Tenn.,  are 
engineers. 

ANGLETON,  TEX.— The  A 
a  franchise  to  install  an  elect 
stock  of  the  company  will  be  ii 

DE  LEON,  TEX.— The  De 
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;leton   Gin  &  Pwr.   Co.   has  bee 
:-light    plant    and   ice    plant.      T 
reased  from  $S,000  to  $25,000. 
Leon-Gorman    Lt.    &    Pwr.    Co.,    recently 
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Gorman.     W.  L.  Lowe,  J.  T.  Collie  and  W.  M.  Collie  are  incorporators. 
FR ANKSTON,   TEX.— An   electric   light   and   water   company   has  been 

organized  by  local  residents  for  the  purpose  of  installing  an  electric-light 

plant  and   water-works  system  in   Frankston. 

HEARNE,  TEX.— The  contract  for   installing  a  new   electric   light   and 

power  plant  in  Hearne  has  been  awarded  to  Randall,  Lovegrow  &  Wyman, 

of  Houston. 

MOULTON,    TEX. — A    company    has    been    organized    by    residents    of 

Moulton   for    the    purpose    of   installing    an   electric-light   and   water-works 

plant. 

YOAKUM,  TEX. — The  property   of  the  Yoakum  Improvement   Co.   has 

been    purchased    by    L.    L.    Stephenson,    of    Sweetwater,    including    water- 
works   system    and    electric-light    plant,    for    a    consideration    of    $100,000. 

Improvements  will  be  made  to  the  property  by  the  new  owner,  involving 

an    expenditure    of   more   than    $30,000. 


COVINGTON,  VA.— The  Town  Council  lias  adopted  a  resolution 
authorizing  the  committee  on  street  lighting  to  prepare  in  conjunction 
wtih  W.  E.  Allen,  attorney  for  the  town,  an  ordinance  providing  for 
soliciting  bids  upon  a  franchise  for  electric  lighting  and  power  purposes, 
ana  to  report  the  same  to  the  Council  for  action  thereupon.  This  action 
was  taken  at  the  request  of  the  Covington  Lt,  &  Pwr.  Co.  The  fran- 
chise of  the  company  expires  May  20,  1918,  and  in  order  to  finance 
proposed  extensions  and  improvements  it  finds  it  necessary  to  extend 
the  life  of  its  franchise. 

RICHMOND.  VA.— Plans  have  been  filed  in  the  office  of  the  build- 
ing inspector  for  an  annex  to  the  present  power  house  of  the  Richmond 
&  Henrico  Ry.  Co.,  on  Lester  Street,  near  James  River.  The  annex  will 
be  106  ft.  by  85  ft.,  built  of  concrete  and  brick,  and  will  provide  room 
for  additional  generating  units  to  be  used  in  connection  with  the  pro- 
posed light  and  power  service.  The  cost  of  the  structure  is  placed  at 
$35,000. 

•ELLINGHAM,  WASH.— The  Stone  &  Webster  Corpn.,  of  Boston, 
Mass.,  has  taken  over  the  property  of  the  Skagit  Pwr.  Co.  The  power 
locations  of  the  Skagit  Pwr.  Co.  include  two  sites,  one  capable  ot  develop- 
ing 50,000  hp  and  the  other  20,000  hp. 

CASHMERE.  WASH.— The  Council  has  passed  a  resolution  creating  an 
improvement  district  for  the  lighting  of  Division,  River  ana  Maple 
Streets  and  Cottage,  Mission  and  Woodring  Avenues;  also  along  the 
west  side  of   Park  and  Long   Streets. 

<  ATIILAMET,  WASH.— The  Council  is  considering  the  question  of 
establishing  a  municipal   electric-light   plant. 

COLYILLH,  WASH.— The  Arden  Tel.  Co.  has.  petitioned  the  County 
Commissioners  for  a  franchise  to  erect  telephone  lines  throughout  Stevens 
County. 

COLYILLE,  WASH.— The  Stevens  County  Pwr.  &  Lt.  Co.  is  planning 
to  extend  its  transmission  lines  to  the  Republic  district,  where,  it  is 
said,  the  company  has  closed  contracts  with  Republic  operators.  Orders 
have  been  placed  for  equipment  to  increase  the  output  of  the  plant  near 
Meyer  Falls  and  for  erection  of  transmission  lines,  to  cost  about  $200,000. 
The  company  recently  closed  a  contract  with  the  United  Copper  & 
Aurora   Copper    Companies,   of   Chewelah. 

ELLENSBURG,  WASH.— The  City  Council  has  authorized  the  Munici- 
pal Light  Department  to  sell  electricity  to  the  Menashtash  El.  Co.,  recently 
organized  by  30  West  Side  ranchers,  for  the  purpose  of  supplpying  farmers 
in  that  district  with  energy  for  lamps  and  motors.  E.  L.  Butler  is 
superintendent  of  the  municipal  electric  plant. 

ELMA,  WASH.— The  Elma  Lt.  &  Pwr.  Co.  has  been  granted  a  40-year 
franchise   to   construct   an   electric-light  plant   in   this  city. 

NORTH  YAKIMA,  WASH.— The  County  Commissioners  have  granted 
the  Pacific  Pwr.  &  Lt.  Co.,  of  North  Yakima,  a  franchise  to  erect  a 
transmission  line  from  its  power  house  in  the  Naches  Valley  to  N aches 
City.     The  cost  of  the  Naches  Valley  project  is  estimated  at  about  $500,000. 

SPOKANE,  WASH.— The  Washington  Wtr.  Pwr.  Co.,  of  Spokane, 
contemplates  extending  its  transmission  line  from  Spokane  to  Chewelah 
and   Republic   this   year.      D.   L.    Huntington   is   president. 

TACOMA,  WASH.— A  petition  has  been  filed  with  Homer  H.  Edwards, 
city  clerk,  asking  the  City  Council  to  erect  standards  carrying  three-lamp 
clusters  in   the   North  End  district. 

BELOIT,  WIS.— A  movement  is  on  foot  to  install  an  ornamental  street- 
lighting  system  in  the  business  district.  It  is  proposed  to  use  cluster 
lamps. 

EAU  CLAIRE,  WIS.— The  committee  appointed  by  the  business  men 
has  adopted  the  trolley-pole  scheme  for  the  ornamental  street-lighting 
system.  It  is  proposed  to  suspend  arms  from  the  trolley  poles  of  the 
(  hippewa   Valley   Ry.,    Lt.   &   Pwr.    Co.,   each   carrying   four   100-cp  lamps. 

LA  CROSSE,  WIS.— The  two  electric  plants  of  the  La  Crosse  Gas  & 
EI.  Co.  in  La  Crosse  are  to  be  consolidated  and  one  of  the  power  stations 
practically  rebuilt.  The  plans  provide  for  the  installation  of  two  1500-kw 
generators. 

HOPE,  V..  C-,  CAN.— The  Hope  &  District  Pwr.,  Lt.  &  General  Develop- 
ment Co.,  Ltd.,  has  applied  for  a  license  to  take  1000  cu.  ft.  per  second 
of  water  from  the  Coquahalla   River,  to  be  used  for  power  purposes. 

VANCOUVER,  B.  C,  CAN.— The  Western  Canada  Pwr.  Co.  will  in- 
stall two  additional  electric  generating  units  at  its  plant  at  Stave  Falls. 
increasing  the  output  to  50,000  hp.  William  McNeill,  of  Vancouver,  is 
assistant    general    manager. 

VICTORIA,  B.  C,  CAN.— The  city  electrician  has  recommended  an 
expenditure   of   $7,331    for   equipment    for   the   fire-alarm    system. 

VICTORIA,  B.  C,  CAN.— The  Hinton  El.  Co.,  of  Vancouver,  B.  C, 
lias  secured  the  contract  for  electrical  equipment  for  the  additions  to  the 
Parliament   Buildings. 

VICTORIA,  B.  C,  CAN.— The  British  Columbia  El.  Co.  has  asked  for 
permissioi  to  ereel  transmission  fines  on  Tenth  Avenue  to  University. 
The  company  may  construct  a  car  line  in  same  district.  C.  F.  Bollsch- 
weiler  is  general  superintendent. 

WALKERVILLE,  ONT.,  CAN.— The  contract  for  elevators  for  the 
plant  building,  owned  by  Walker  &■  Sons,  has  been  awarded  to 
the  Otis-Fen^on  Elevator  Co.,   of  Toronto,  Can. 

WATERLOO,  ONT.,  CAN.— The  Kuntz  Brewery  Co.,  of  Waterloo,  it 
is  reported,  will  soon  award  contracts  for  additions  to  its  power  plant. 
Mildner    &    Eisen,    of    Detroit,    Mich.,    are    architects. 
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WINDSOR,  ONT.,  CAN.— The  Remington  Arms-Union  Metallic  Car- 
tridge Co.,  with  main  offices  in  New  York,  N.  Y.,  has  closed  a  deal  for 
100  acres  in  Windsor.  Work  will  begin  at  once  on  construction  of  build- 
ings, for  which  contracts  hav^  already  been  awarded  to  thi  Canadian 
Frost-Winchester  Co.,  of  Windsor.  A  power  house  equipped  with  boilers, 
pumping  machinery,   etc.,   will  also  be  installed.  * 

GUANTANAMO,  CUBA.— Proposals  will  be  received  at  the  Bureau 
of  Yards  and   Docks,   Navy   Department,   \\  asl 

I,  for    three    buildings    for    radio    station    to     be     erected    at    the    naval 
station    at    Guantanamo,    Cuba,    to    cost    approximately    $11,000.       I 
and    specifications    can    be    obtained    on    application    to    the    above 

II.  K.    Stanford   is  chief   of  bureau. 


Trade  Publications 


New  Industrial  Companies 

THE  AMERICAN  GENERATOR  COMPANY,  of  Shelbyville,  111.,  has 
been  incorporated  with  a  capital  stock  of  $15,000  to  manufacture  machin- 
ery. The  incorporators  arc:  Clarence  P.  Wood,  William  P.  Wilson  and 
William    L.    Wood. 

THE  ELECTRIC  CONSTRUCTION  COMPANY,  of  Wheel. ng  W.  Va., 
has    been    incorporated    by    Edward    S.    GodicKe,    R.    L.    McKeley,    R.     15. 
Hunter,    II.    E.    Hohman    and    William    J.    Burns.    Jr.      Thi 
capitalized   at   $10,000   and   proposes   to   do   general    electric    and    i   ■  ■■ 
tion    work.      The    works    and    office    of    the    companj     are    al    41     Eleven  h 
Street,    Wheeling. 

THE     ELECTRIC     FTRE     ALARM     &     SIG        .  i        •     i 

Vork,  N.  Y.,  has  been  incorporated  by  Joseph  Norden,  Mortimer  Norden 
and  Jacob  Hanover,  1993  Amsterdam  Wenue,  New  iTork,  X.  Y.  The 
company  is  capitalized  at  $10,000,  and  proposes  to  install  and  operati 
electric  signaling  systems. 

THE    KLIMAX    ELECTRIC    COMPANY,    of    Chicago,    111.,    ha 
incorporated   by    Mil-  lacs,  James   It.   Woley  and  John   D.  Silber.     The 
company    is    capitalized    at    $25,000    and    proposes    to    do    a    general    manu- 
facturing  and    merchandising   business. 

THE  NEW  YORK  TELEPHONOGRAPH  CORPORATION,  of  New 
York,  N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $10,000  for 
the  purpose  of  manufacturing  dictating  talking  machines  and  lelephono- 
graphs.  The  incorporators  are:  Edward  L.  Langlcy,  William  M.  Moore 
and  Vere  B.   Reed,  34  Pine  Street,  New  York,  N.   Y. 

THE   PERFECTION   STORAGE   BATTERY   COMPANY,   of   Chicago, 
111.,   has  been   incorporated  by   Edward  O.    Briggs,   Roscoe    B       ' 
William    R.    Eetzer.      The   company    is    capitalized   at    $2,500   and    proposes 
to    manufacture    and    deal    in    electrical    storage    batteries    and    electrical 
accessories. 

THE  RAPID  DISPLAY  MACHINE  COMP  \N  Y,  ,>i  1. ■■-.  v  City, 
N.  J.,  has  been  incorporated  by  J.  Lutz,  C.  J.  Leyas  and  \\  .  Gallmeyer, 
of  Jersey  City.  The  company  is  capitalized  at  $100,000  and  proposes  to 
manufacture    appliances   for   advertising   and   display   purposes. 

THE  JOHN  SPLITDORF  CORPORATION,  of  New  York,  N.  Y., 
bas  he-en  incorporated  by  John  Splitdorf,  P.  J.  W.  Kelly  and  A.  L.  Kull, 
42  West  Castile  Place,  New  Rochellc,  N.  Y.  The  company  is  capitalized 
at  $350,000  and  proposes  to  do  a  general  electrical  and  mechanical  engi- 
neering  business. 


New  Incorporations 

ERVING,  MASS.— The  Miller's  River  Pwr.  Co.  has  been  incorporated 
with  .i  capital  stock  of  $1,000,000  by  Fred  T.  Ley,  Leo  L.  Ley  and 
Joseph  W.  Johnston.  The  company  will  take  over  land  and  l 
water  rights  and  easements  on  Miller's  River  in  Frying,  owned  hy  F.  T. 
Ley,  and  proposes  to  build  a  system  of  dams  which  will  give  a  total  fall 
of  400  ft.  and  generate  from  35,000  kw  to  40,000  lew.  The  company 
was  organized  primarily  to  supply  power  to  the  Amherst  Twr.  Co. 

TOMS  RIVER,  N.  J.— The  Central  Jersey  Pwi  I  o  has  been  incorpo- 
rated with  a  capital  stock  of  $125,000  to  operate  power  and  light  plants. 
The  incorporators  are:  G  C.  Van  Hise,  S.  F.  Applegate  and  1".  R. 
Voder,   of  Toms  River. 

WIESTFIELD,  X.  V.— The  Lake  Shore  El.  I.t.  &  Pwr.  Co.  has  been 
incorporated  with  a  capital  stock  of  $25,000  by  Eugene  I..  Talk,  W. 
Miller   Sett  and  Lee  L.  Ottaway,  of  Westfield. 

TOLEDO,  OHIO.— The  Toledo  Trac,  Lt.  &  Pwr.  Co.  has  filed  articles 
of  incorporation  under  the  laws  oi  the  State  of  M  line  as  a  reorganization 
of  the  Toledo  Rys.  &  Lt.  Co.  The  new  companj  is  capitalized  al  S  17,200,- 
000.  F.  J.  C.  Little,  of  Augusta,  Maine,  i  pn  lident,  and  J.  N.  Miller, 
of  New  York,  N.  V.,  treasurer. 

SPOKANE,  WASH.— flic   Des  Chutes  Pwi    Co.   has  been  inco 
under  the  laws  of  the   State  of  Washington.     The  company  is  capitalized 
at   $300,000   and   proposes   to   develop   one    i  ites   in    central 

Oregon,    one    on    the    Des    Chutes    River    and    the    0 
River.     The  plans  include  the  erection   ..t   80  miles  of  transmission  lines 
to    furnish    electricity    in    the    imm-    ol     Prineville,    Redmond,    I 
Metolius  and  Madras,  Ore.     The  officers  are:   Samuel  Gallan 
W.   C.    Sivyer,   vice-president;    IV    L.    Sivyer,   secretary   and   treasurer,  and 
L.    M.    Simpson,    general    manager. 


GUY   CLAM]  tie    four-page   folder  being  distributed  by   W. 

N.    Matthews    8     B  giant    and    baby    boltless   guy 

BLOW-TORCH  stingbouse  Electric  & 

Manufai  ,  irgll,    Pa.,   deals   with 

to   all  conditions  of  service. 
[    ENG1  —The    Griscom-Russell    Company,   90    West   Street, 

York,    successor  tassel]    Engine    Company,    in    its    Bulletin 

S01    illustrates  eight   "  tussell   engines  and  give-  a  list  of  special- 

ties   which    it    manufactures. 

OZONATORS       rhi  ■  n    Electric    Company    is    sending    out    an 

Ih  t     t<  Iling    about    its    household    and    universal    ozonators, 

which   are  used   for  sterilizing  and  deodorizing  rooms,   halls,   offices,  etc., 

and  in  all  manufacturing  processes  when    an  oxidizing  agent  is  necessary. 

H  ,  -red    by    the     Electric 

Pa.,    entitled   "Do  You   Own   or 
Electric  I  letters   of  satisfied  users  of 

I lad-Exide"    batte  tiber    of    the    "Exide"    vehicle- 

battery  family,  are  given. 

CO     PRO!        i  '      !       ii  In   Bulletin   No.  4977,   issued  by  the  Gen- 

eral   Electric    Coinpi  eral    Electric    control    apparatus 

scribed.      The    type    dealt    with    is    designed    : 

tion   is  not  of  such   importance  as  extreme   simplicity. 

[STANCE    UNITS.— W.     Dubilier,      176     North     Fourth      Street, 
ribes   his  resistance   units  in  a  four-page   folder  re- 
cently   i  of   the   advantages   of    these   units   are   enumerated, 
and   an    illustration    and   price   list  are  shown.      A    leaflet    on    the    Dubilier 
radiator  is  also  being  distributed.     This  little  portable  air   heater 
can   he  attached  to  any  electric-lighting  socket. 

WATER  METERS.— Bulletin  No.  100  of  the  Alberger  Pump  S:  Con- 
denser Company,  140  Cedar  Sircet,  New  1  large  eight-page  publi- 
cation  illustral    ig  and                                                       features   of   Hammond 

been    designed    for   use 
,     i.  ,     i     acting  irticularly    useful    in    measuring    con- 

densation  trom   engines  and   the   supply  of  watei    to  boilers. 

FANS. — Tin    1)     T  her   Company,   Dayton,   Ohio,   is   dis- 

tributing its  sixteen-page  catalog  of  fans  for  direct  current  and  for 
ceiling,  desk  and   wall  illustrated,  and  a  num- 

mal  views  are  shown.  The  new  rotating  ceiling  fan  re- 
cently  brought  out  by  this  company,  which  can  he  used  as  a  counter, 
desk   or    wall-bracket    fan,    is    illustrated    and    briefly   described. 

ALUMIN1    M        i  iritisfa    Aluminium   Company,   Ltd.,   of   109   Queen 

Victoria  Street,  London,  has  prepared  a  booxlct  setting  forth  the  leading 
properties  of  aluminum  and  the  various  forms  in  which  the  com- 
pany  supplies  it.  The  booklet  is  compiled  in  pocket  form  and  is  of  par- 
ticular use  to  electrical  engineers,  designers,  draftsmen,  etc..  a-  they 
will   find   full    inform  all    its   forms   of    rods, 

wire,   bars  and   strips,  sheets,  strands,   cables,   tuhes  and  aluminum   alloy». 
lt  also  contains  hints  on   the  working  of  aluminum. 
I    i      ||;\|.     ILLUMINATION        The    engineering    department    of    the 
i  I       ..land,     Ohio,     has     issued     in 

i  page    form    a    charl    designed    to    facilitate   the    solution    of   problemj 

in    general    illuminatio  intensity    of    illumination    required, 

the   color    of    the    walls    and    the    dimensions    of    the   space    to   be    lighted, 
i.i    the    chart    one    is    able    to    select    the    most    desirable    size 
of  lanii  g   of  units  to  givi    satisfactory   results.     This  chart 

mil  bi  found  i  convei  ence  by  those  who  have  occasion  to  do  specifi- 
cation    work   in    illumination. 

"Il.l.t    I  K(  IN  "     Hi,    i  .  ntral   Electric  Company,  of  Chicago,  has  issued 

the    first    number    of    a    publication    bearing    the    title    Electron.       Mr. 

\.    McKinlocl  company,    says    the    name    was 

ll   power:  it  is   tl 

i  lie    primordial    thing    out    of    which    all    matter    is    built    up."      The 

publication    contains    -  n    its   thirteen    reading 

.iption  of  an  installati  te"   fixtures  in 

i.lding.      With   a  COVCl  cscnts 

Ml .    A.    \l,    Minnick  is  the  ■ 


Business  Notes 


FORBES    8     M.  I  ORMN  K.—  '•■    T. 

..     Birks    Building,    Montreal, 
I  an.,   as   consulting   and   supervisi 

W.    V    MATTHEWS    .v    BROTHER.— In    our    issue    for    Feb. 
I      Fay  had  become  identified 
icr  as  "sales  manager."     We  should  have  stated  that  he  had  been 

FARGO     ENGINEERING     COMPANY.-  un     G.     Fargo 

and    K.    G.    England    have    organized    the    Fargo    Engineering    Company, 
Mich.,  which  will  specialize  in  the  design  of  hydroelectric  plants 
llic    properties. 
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WAGXER  ELECTRIC  MANUFACTURING  COMPANY.— The  Wag- 
ner  Electric  Manufacturing  Company,  of  St.  Louis,  has  moved  its  Buf- 
falo office  to  802  Electric  Building,  where  Mr.  Lewis  G.  Bassett  con- 
tinues in  charge,  as  at  the  former  location. 

HEMMING  MANUFACTURING  COMPANY.— A  branch  office  has 
been  opened  in  Suite  1654,  Monadnock  Block,  Chicago,  by  the  Hem- 
ming Manufacturing  Company,  Garfield,  N.  J.  Mr.  B.  A.  Appleton,  a 
graduate  of  Stevens  Institute,  will  be  the  company's  sales  engineer  for 
the   Western   territory. 

LOCKWOOD,  GREENE  &  COMPANY,  of  Boston,  have  appointed  Mr. 
Leonard  Goodwin,  until  recently  in  the  home  office,  manager  of  the 
Chicago  branch,  with  headquarters  in  the  First  National  Bank  Building. 
Mr.  Harold  V.  Coes,  formerly  of  the  latter  office,  has  been  transferred 
to  Boston  to  take  charge  of  special  work. 

W.  N.  MATTHEWS  &  BROTHER.— The  New  York  office  of  W.  N. 
Matthews    &    Brother    has    been    moved    from    227    Fulton    Street    to    50 


Church  Street.  The  office  will  continue  to  be  under  the  charge  of  Mr, 
Warren  M.  Heim,  whose  territory  extends  from  Maine  to  North  Caro- 
lina, and   from   the   Atlantic   to  Harrisburg  and    Syracuse   on  the   west. 

THE  PACIFIC  STATES  ELECTRIC  COMPANY  has  recently  com- 
pleted its  six-story  electrical  supply  house  between  First  and  Second 
Streets  on  Mission  and  Minna  Streets,  San  Francisco,  Cal.  The  build- 
ing contains  offices,  stock  rooms  and  display  rooms,  and  is  provided 
throughout  with  elevators,  lifts,  automatic  tubes,  private  telephones,  etc., 
to    facilitate    the    rapid    and   economical    handling   of    electrical    appliances. 

THE  CLEVELAND  ICE  MACHINE  &  MANUFACTURING  COM- 
PANY  has  increased  its  capital  stock  to  $100,000,  changed  its  name 
from  the  Cleveland  Ice  Machine  Company,  purchased  the  plant  of  the 
Brown- Cochran  Company,  at  Lorain,  Ohio,  and  has  moved  its  factory 
to  that  city.  The  company  owns  a  well-equipped  building  and  is  manu- 
facturing refrigerating  plants,  oil,  gas  and  gasoline  engines  and  doing 
other   machine    work   and   business   of   that   character. 


Weekly  Record  of  Electrical  Patents 


UNITED  STATES   PATENTS   ISSUED   FEB.    11,    1913. 
[Prepared  by  Robert  Starr  Allyn,   16  Exchange  Place,  New  York] 

1,052.449.  BATTERY  BOX;  C.  W.  Beck,  Rockville  Center,  N.  Y. 
App.  filed  April  27,  1908.     For  automobile  footboards,  etc. 

1,052478.  VARIABLE-SPEED  ALTERNATING-CURRENT  MOTOR. 
M.  M.  Goldberg,  Ithaca,  N.  Y.  App.  filed  March  4,  1912.  Torque- 
less   frequency   transformer  and   induction   motor. 

1,052,488.  ELECTRIC  LOCK;  C.  Legrand  and  A.  Armel,  Paris,  France. 
App.    filed  July  26,    1911.      For   railway   cars,   etc. 

1.052.490.  ELECTRIC  WELDING  TOOL;  C.  A.  Linden  and  C.  A. 
Carlson,  Jamestown,  N.  Y.  App.  filed  Oct.  6,  1911.  Hand  tool 
with   spaced   wheel   electrodes. 

1.052.491.  ELECTRIC  WELDING  MACHINE:  C.  A.  Linden  and  C. 
A.  Carlson,  Jamestown,  N.  Y.  App.  filed  March  19,  1912.  Station- 
ary  wheel   and  electrodes   for   welding   tubes,   etc. 

1,052,513.  TELEGRAPH  SYSTEM;  E.  Pope,  Quebec,  Canada.  App. 
filed  June  25,  1910.  Continuous  stream  of  automatic  alternations 
operating   polar    relays. 

1,052,522.  ELECTRIC  HAIRBRUSH:  V.  Sence,  New  York,  N.  Y. 
App.    filed    May    14,    1912.      Magneto    attachment. 

1,052,528.  INDUCTIVE  CONTROLLING  APPARATUS:  A.  Sundh 
Yonkers,  N.  Y.  App.  filed  March  1,  1910.  Manually  operated 
master    switch    system    for    elevators,    etc. 

1,052.535.  FIELD  MAGNET;  E.  Volkers,  Berlin,  Germany.  App. 
filed   March   27,    1911.      Interconnected   pole   pieces. 

1,052,538.  ELECTRIC  ALARM  SYSTEM;  A.  U.  and  S.  E.  Weaver, 
Santa  Anna,  Tex.  App.  filed  Feb.  3,  1912.  Selenium  cell  circuit- 
closer. 

1,052,548.  TELEGRAPH  TRANSMITTER:  T.  E.  Wright,  New  York, 
N.  Y.  App.  filed  Feb.  28,  1911.  Page-printing  machine.  (Im- 
provement   on    patent    No.    954,489.) 

1,052,550.  ELECTRICAL  SWITCH;  M.  F.  Young,  Pueblo,  Col.  App 
filed  April    19,   1911.      Controlled   by   the   motorman. 

1,052.555.  METER-SERVICE  LEAD  CONNECTION  FOR  THREE- 
WIRE  SYSTEMS;  P.  H.  Bacon,  -New  York,  N.  Y.  App.  filed 
Nov.    10,   1911.     To  prevent  the   theft  of  electricity. 

1.052.583.  PROTECTING  DEVICE  FOR  VAPOR  APPARATUS; 
P.  C.  Hewitt,  New  York,  N.  Y.  App.  filed  Jan.  11,  1906.  X-shaped 
container. 

1.052.584.  COOLING  DEVICE  FOR  VAPOR  ELECTRIC  APPA- 
RATUS; P.  C.  Hewitt,  Ringwood  Manor,  N.  T.  App.  filed  July  7, 
1904.      Liquid   circulation   through   the   container. 

1.052.586.  TROLLEY  STAND;  H.  Holland,  Cleveland,  Ohio.  App. 
filed   Dec.    19,    1910.      Low-setting   spring  type. 

1.052.587.  SYSTEM  OF  ELECTRICAL  CONTROL;  J.  D.  Ihlder, 
New  Y'ork,  N.  Y.  App.  filed  June  12,  1908.  Ammunition  hoist  for 
gun  service,  etc. 

1,052,595.     CIRCUIT-BREAKER;  R.   C.   Lanphier,   Springfield,    111.      App. 

filed  March  22,    1911.      Solenoid  type. 
1,052.608.     METER    TESTING    CUT-OUT;    A.    V.     A.    McHarg,    New 

York,    N.    Y.     App.    filed   May    31,    1912.     Switch-gang   and    operating 

1,052.642.  ELECTRIC  OUTLET  BOX;  A.  I.  Appleton,  Chicago,  111. 
App    filed   June    11,    1909.     Detachable    outlet    cover. 

1,052,674:  THERMOSTAT;  L.  A.  Lindsey,  Armuchee.  Ga.  App.  filed 
Dec.  14,  1911.  Operates  on  quick  or  excessive  change  of  temper- 
ature  only. 

1,052,717.  ROTARY  TRANSFORMER;  E.  M.  Fraser,  Y'onkers,  N.  Y. 
App.  filed  April  28,  1911.  Controlled  by  a  rotation  without  the  intro- 
duction  of   ohmic    resistance. 

1,052,724.  ELECTRIC  BURGLAR-ALARM  DEVICE;  R.  C.  Tones 
Brooklyn,    N.    Y.     App.   filed   May    13,    1912.     Window    switch    " 

1,052,727.  PROCESS  OF  EXTRACTING  ALUMINUM  FROM  ■  ITS 
ORES;  A.  Kissock,  Golden,  Col.  App.  filed  June  o.  1911,  The 
ore  is  heated   with   carbon    and   sulphur   compound. 

1,052,730.  ELECTRICAL  HEATING  UNIT;  F,  Kuhn  and  F.  E. 
Shailor,  Detroit,  Mich.  App.  filed  Oct.  16,  1909.  Flat-plate  con- 
struction  for   sadirons,    etc. 

1,052,753.  TRANSFORMER  FOR  ELECTRIC  METAL-WORKING 
APPARATUS;  A.  F.  Rietzel,  Charlestown,  R.  I.  App.  filed  Tan. 
12,    1910.     Single   transformer  for  multiple   welding. 

1,052,787.  CLAMP  FOR  ELECTRIC  METAL-WORKING  APPA- 
RATUS;  G.  E.  Barstow,  Lynn,  Mass.  App.  filed  June  10,  1911. 
Variable    pressure    for    welding. 

1,052816  THERMOSTAT;  W.  S.  Hadaway,  Jr.,  East  Orange,  N. 
J.  App  filed  May  1,  1909.  Automatic  regulator  for  electric- 
heating  device. 


1,052,820.  PROCESS  OF  BRAZING  TUBING;  H.  Higgin,  Newport, 
Ky.  App.  filed  March  14,  1910.  Passed  between  pressure  and 
heating   rolls. 

1,052,834.  AIR  HEATER;  J.  Lawrence,  New  York,  N.  Y.  App.  filed 
Dec.    16,    1909.      Accumulator   system    for    house   heating,    etc. 

1,052,843.  ELECTRICAL-RESISTANCE  DEVICE;  E.  J.  Ovington, 
Los  Angeles,  Cal.  App.  filed  April  26,  1910.  Immersion  heating 
device. 

1,052,849.  SYSTEM  OF  RADIOTELEPHO'NY;  W.  Schleemilch  and 
P.  F.  Pichon,  Berlin,  Germany.  App.  filed  Nov.  29,  1907.  Con- 
tinuous oscillations  of  constant  amplitude. 

1,052,851.  PROCESS  OF  TREATING  WOOD  SEPARATORS  FOR 
STORAGE  BATTERIES;  J.  M.  Skinner,  Philadelphia,  Pa.  App. 
filed  March   13,   1912.     Immersion  in  nutrium   sodium  bisulphate. 

1,052,891.  CURRENT-CONTROLLING  DEVICE;  L.  O.  Corell.  Kala- 
mazoo, Mich.  App.  filed  April  17,  1911.  Foot-operated  switch  for' 
electric    lights,    etc. 

1,052.894.  ELECTRICALLY  HEATED  STOVE;  A.  S.  Cubitt,  Rugby, 
England.  App.  filed  Oct.  21,  1911.  Closing  the  door  opens  the 
controlling    switch. 

1,052,903.  ELECTRIC  SWITCH  OR  CUT-OUT;  P.  Druseidt,  Rem- 
scheid,   Germany.      App.   filed   April   28,    1910.      Push-button   type. 

1,052,920.  SWITCH;  H.  D.  Hinckley,  Hartford,  Conn.  App.  filed 
Oct.    14,    1911.         Quick-break    straight-line    movement. 

1,052,932.  ELECTRIC  AUTOMATIC  ALARM;  W.  Maginot,  Ham- 
mond. Ind.  App.  filed  May  8,  1912.  Temperature  alarm  for 
incubators.  , 

1,052,950.  FUSE;  J.  H.  Palmer,  Chicago,  111.  App.  filed  May  24, 
1912.      Cartridge    type    with    replaceable    fuse. 

1,052.975.  SWITCH-TAW;  C.  B.  Shoeman,  Wilkinsburg,  Pa.  App. 
filed    Sept.    25,    1912.      Knife    switch   jaw    anchor. 

1,052,987.  THERMOSTATIC  SWITCH;  A.  E.  Weed,  Berkeley,  Cal. 
App.  filed  March  7,  1911.  For  controlling  current  through  a 
resistance   coil. 

1.052.997.  ELECTRIC  HEATER:  W.  Barstow,  San  Francisco,  Cal. 
App.  filed   May  21,    1912.     Tubular   air   heater. 

1.052.998.  AUTOMATIC  ELECTRIC  HEATER;  L.  S.  Besley,  Salt 
lake  City,  Utah.  App.  filed  Sept.  26,  1911.  Tubular  bed 'heater, 
etc. 

1,053,006.  TROLLEY-HEAD;  C.  H.  Buck,  Cleveland,  Tenn.  App. 
filed   Jan    13,    1912.      Joint   and   pressure   device. 

1,053,022.  ELECTRIC  SWITCH;  T.  M.  S.  Fontecha,  Mexico,  Mexico. 
Vpp.    filed   FeD.    26,    1912.      Rheostat  type. 

1,053.038.  SIGNALING  SYSTEM;  T.  M.  Johnson,  Ishpeming,  Mich. 
App.   filed   Feb.  23,    1908.      Mine   hoist,   etc. 

1,053,042.  HIGH-SPEED  TELEGRAPH  SYSTEM;  C.  Kinsley,  Chi- 
cago,  111.     App.   filed   Aug  30,    1909.     Segmental  letter   printing. 

1,053,048.  SELECTIVE  TELEPHONE-CALL  SYSTEM;  O.  N.  Lind- 
sey, Senatobia,  Tenn.  App.  filed  Aug  20,  1909.  Successive  action 
of   cut-outs. 

1,053,062.  MOTOR  CAR;  A.  Palmros,  Columbus,  Ohio.  App.  filed 
Nov.  22,  1900.  Two  separate  motor-driven  trucks  pivotally  con- 
nected with  the  body. 

1,053,076.  ELECTRICAL  WATER  HEATER:  F.  Walker,  Los  Angeles, 
Cal.     App.  filed  Sept.   10,   1906.     Construction  to  prevent  electrolysis. 

1,053,096.  ELECTRIC  FUSE  AND  CUT-OUT;  I.  S.  Tohnston,  Utica, 
N.    V.     App.  filed   Feb.   28,    1910.     Manual   and  automatic  renewal. 

1,053,098.  SYSTEM  FOR  THE  TRANSMISSION  OF  ELECTRICAL 
ENERGY;  C.  D.  Lanning,  Boston,  Mass.  App.  filed  Dec.  26,  1905. 
The   reinforcing   of   telephonic  alternating   currents   by   super-position. 

1,053,107.  APPARATUS  FOR  GENERATING  ALTERNATING 
CURRENTS;  J.  L.  Milton,  Chicago,  111.  App.  filed  Jan.  30,  1909. 
For    gas-engine    spark    ignition. 

1.053.110.  APPARATUS  FOR  REGULATING  THE  PRESSURE  IN 
STEP  TRANSFORMERS;  R.  Richter,  Grunau,  Germany.  App.  filed 
Sept.    21,    1911.      Induction    regulator. 

1.053.111.  ELECTRIC  BELL;  W.  E.  Russell,  Danbury,  Conn.  App. 
filed  April  28,  1909.     Inclosed  type  of  mechanism. 

13,526  (reissue).  INSULATOR:  W.  H.  Kempton,  Mansfield,  Ohio. 
App.  filed  Sept.  22,  1909.  Strain  insulator.  (Original  patent  No. 
904,069,    Nov.    17,    1908.) 

13.529  (reissue).  INSULATING  BUSHING;  C.  H.  Thordarson.  Chi- 
cago, III.  App.  filed  Nov.  1,  1911.  For  electric  wiring.  (Original 
patent    No.    962,726,    June   28,    19)0.) 

13.530  (reissue).  ELECTRIC  WELDING  MACHINE;  F.  Warren, 
I  incmiiati,  Ohio.  App.  filed  Tan.  9,  1913.  Adjustable  and  movable 
dies.       (Original    patent    No.    1,046,240,    Dec,    3,    1912.) 
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Ice  Making  for  Already    the    decreasing    daily    station 

Central  Stations  output    and   diminished   peak   load— in- 

fallible harbingers  of  spring — are  serv- 
ing notice  to  the  central-station  man  that  in  a  few  months 
more  he  will  have  a  lot  of  expensive  machinery  lying  idle 
in  his  plant — machinery  which  during  the  summer  months 
might  be  earning  its  highest  rate  of  return  had  foresight 
only  been  exercised  in  preparing  to  have  a  part  in  the 
profits  of  ice  manufacture.  As  pointed  out  many  times  in 
these  columns,  the  combination  ice-electric  plant  utilizes 
the  waste  products  and  hours  of  light  load  of  the  electric 
.plant  for  the  manufacture  of  a  very  profitable  by-product. 
The  ice  business  shares  the  burden  of  operating,  labor,  office, 
real-estate,  plant  investment  and  insurance  costs,  lowering 
the  cost  of  electricity  and  making  cheap  ice.  One  set  of 
employees  and  office  help  can  handle  both  businesses,  keep- 
ing themselves  useful  all  the  year  round  so  that  there  need 
be  no  lay-offs.  An  ice  plant  often  makes  it  possible  to 
perform  without  loss  an  otherwise  unproductive  twenty- 
four-hour  service  during  the  first  season  or  two  of  all-day 
Operation,  while  the  electric-fan,  natiron  and  cooking  loads 
arc  being  built  up.  Moreover,  pure,  clean,  sanitary  ice  is  a 
product  for  which  the  demand  grows  as  the  commodity  be- 
comes available  at  a  reasonable  price.  Once  the  supply  is 
established  the  demand  grows  rapidly,  and  in  point  of 
economy  no  mere  ice  plant  can  ever  begin  to  compete  with 
tin  central  station  which  is  turning  out  ice  and  electricity 
with  a  single  set  of  plant  costs. 


win  the  Chicago  case,  a  new  and  effective  means  will  be 
available  for  dealing  with  labor  conspiracies,  and  one  that 
is  of  particular  interest  to  telephone,  telegraph  and  trans- 
mission companies. 


New  Use  for  If  the  government  is  successful  in  the 

Anti-Trust  Law  suit  filed  this  week  against  two  Chicago 

locals  of  the  Brotherhood  of  Electrical 
Workers,  a  new  field  of  usefulness  will  be  opened  up  for 
the  Sherman  law.  The  Attorney-General's  bill  in  this  suit 
charges  officers  and  members  of  the  union  with  combining 
and  conspiring,  through  acts  of  violence  and  depredation, 
to  damage  telegraph  wires  and  interfere  with  the  transmis- 
sion of  government  and  commercial  messages  in  interstate 
commerce.  It  has  already  been  decided  by  the  courts  that 
telegraph  messages  are  interstate  commerce,  and  if  the 
position  of  the  government  is  sustained  in  this  case,  it  would 
apparently  apply  as  well  to  interstate  telephone  and  trans- 
mission lines.  The  Attorney-General's  suit  comes  just  at 
the  moment  when  an  attempt  is  being  made  in  Congress  to 
pass  a  law  providing  that  no  part  of  the  appropriation  for 
enforcement  of  the  anti-trust  laws  shall  be  used  in  the 
prosecution  of  workingmen's  organizations.  It  is  to  be 
hoped  that  this  attempt  will  fail,  as  many  similar  attempts 
have  failed  in  the  past,  to  set  up  a  privileged  class— the 
members  of  labor  unions— who  need  not  obey  the  laws 
made  for  all.     In  this  event,  and  should  the  government 


All  Employees  Upon  the  accomplishments  of  the  com- 

as Business  Aids  mercial  department,  no  less  than  on  the 
character  of  service  which  the  central 
station  renders,  depends  the  success  of  the  company.  Every 
employee,  then,  whose  personal  fortunes  are  cast  with  those 
of  the  corporation  should  be  vitally  interested  in  the  work 
of  new-business  getting,  lending  the  specialists  of  that  de- 
partment all  possible  aid.  The  commercial  agent  will  wel- 
come tips  from  every  source,  and  the  getting  of  such  tips 
depends  largely  upon  the  number  of  points  of  contact  with 
the  community  served.  Each  employee  has  his  own  little 
circle  of  friends,  acquaintances  and  friends'  friends,  and 
even  the  humblest  of  these  groups  offers  a  rich  field  for 
obtaining  suggestions,  criticisms,  house-wiring  prospects, 
possible  appliance  sales,  etc.  A  progressive  Western  com- 
pany recently  went  to  the  extent  of  preparing  a  detailed 
schedule  of  remuneration  for  non-commercial  employees 
who  aid  the  new-business  department,  and  the  plan  has 
already  proved  very  profitable  to  both  the  utility  and  mem- 
bers of  the  operating  and  maintaining  forces.  Passing  over 
the  practical  expediency  of  such  a  plan  (which  certain 
sensitive  central-station  moralists  insist  is  "bribing  the  em- 
ployee to  do  his  plain  duty"),  we  can  only  insist  that  such 
commercial  co-operation  is  indeed  the  employee's  duty,  and 
that  the  performance  of  such  duty  invariably  brings  its 
own  reward.  Even  if  the  employee  is  to  be  denied  a  direct 
reward,  he  will  just  as  surely  reap  his  profit  in  increased 
company  activity  and  greater  chance  for  his  own  advance- 
ment. 


The  Economics  The    disposal    of   the   waste   of   a   coal 

of  Culm  Burning  mine  has  been  a  standing  problem  for 
many  years.  .Mountains  of  culm  ac- 
cumulate alongside  every  active  mine.  Some  small  portions 
were  often  burned  for  incidental  uses,  but  no  real  progress 
was  made  until  the  rise  of  the  electric  lighting  and  motor- 
service  business  This  tilled  the  necessary  condition  of  be- 
ing a  business  in  which  the  point  at  which  energy  might 
be  generated  was  in  a  measure  independent  >>i  the  place 
where  it  might  be  sold  and  used.  An  ordinary  factory 
might  find  itself  greatly  incommoded  by  being  next  to  the 
culm  pile,  but  electric  stations  have  found  this  location 
advantageous  for  at  least  twenty  years  past.  One  of  the 
recent  and  very  interesting  examples  of  the  burning  of 
culm  to  great  advantage  is  found  in  the  electric  plant  of  the 
Acadia  Coal  Company,  described  elsewhere  in  our  columns. 


ELECTRICAL     WORLD 


Vol.  6i,  Xo.  9 


It  represents  a  deliberate  and  highly  successful  attempt  to 
utilize  this  waste  fuel  not  only  for  the  service  of  the  mine 
from  which  it  is  derived  but  for  the  distribution  of  energy 
to  other  points,  including  another  large  mine.  The  generat- 
ing plant  is  out  of  the  ordinary  in  several  particulars.  In 
the  first  place,  the  generators  are  of  German  make,  al- 
though coupled  to  horizontal  turbines  of  the  familiar  Cur- 
tis type,  and  the  frequency  is  the  standard  Continental 
frequency  of  50  cycles  instead  of  the  60  cycles  usual  here. 

The  boiler  room  contains  the  usual  bank  of  water-tube 
boilers  with  superheaters  and  is  equipped  with  mechanical 
stokers,  as  every  plant  burning  low-grade  fuel  ought  to  be. 
There  is,  however,  special  provision  for  averting  the  waste 
of  fuel  likely  to  be  troublesome  in  burning  culm.  Below  the 
front  of  each  furnace  provision  is  made  for  catching  un- 
burned  coal  which  falls  from  or  through  the  stokers,  and 
a  conveyer  is  provided  to  return  this  still  useful  fuel  to 
the  feeding  system.  The  device  appears  to  work  well  in 
facilitating  efficient  burning  of  the  very  heterogeneous  ma- 
terial found  in  the  culm  coal,  although  the  percentage  of 
ash  in  this  case  rises  as  high  as  40.  The  ashes  from  the 
furnaces  are  discharged  into  an  open  flume  which  runs 
down  onto  flats  below  the  station,  and  the  ashes  are  swept 
away  and  dumped  on  the  flats  by  the  discharge  from  the 
condensers  and  some  waste  water  from  the  mines. 

Most  of  the  energy  from  the  plant  is  utilized  for  motor 
service  in  the  mining  work,  largely  for  pumping.  The 
three-phase  motors  for  the  main  pumps  are  built  with  squir- 
rel-cage rotors,  a  rather  unusual  construction  for  such 
large  units,  but  admirably  applicable  in  this  case,  owing  to 
the  steady  load  which  is  upon  them  and  the  infrequency 
of  stopping  and  starting.  Another  unusual  bit  of  engineer- 
ing is  the  transmission  of  energy  from  the  switchboard  to 
a  group  of  mines  a  mile  and  a  half  distant  by  underground 
cables  worked  at  3000  volts.  These  cables  are  of  ordinary 
leaded  construction  laid  in  dry  sand  at  the  bottom  of  a 
trench  3  ft.  deep  and  protected  with  a  layer  of  tiles.  This 
simple  underground  system  seems  to  work  admirably.  The 
plant  is  a  capital  example  of  the  useful  disposition  of 
waste  material. 


The  Electron  Theory  of  Magnetism 

Ampere  demonstrated  that  all  the  ordinary  phenomena 
of  ferromagnetism  could  be  simulated  by  the  actions  of 
steady  electric  currents.  That  is  to  say,  if  we  assume, 
for  example,  the  simple  case  of  two  short  horizontal  bar- 
magnets,  with  their  like  poles  presented  to  each  other,  we 
know  that  the  magnets  will  be  mutually  repelled.  Now,  if 
we  should  replace  the  permanent  magnets  by  properly 
selected  helices  of  insulated  copper  wire,  carrying  currents, 
the  same  repulsion  could  be  manifested. 

The  modern  electron  theory  regards  the  atoms  of  all 
substances  as  active  aggregations  of  positive  and  negative 
corpuscles,  the  negative  corpuscles  being  the  smaller,  more 
numerous  and  more  rapidly  revolving  constituents.  An 
atom  of  hydrogen,  on  this  theory,  comprises  a  large  num- 
ber of  negative  corpuscles,  each  similar  and  similarly 
charged  with  electricity,  and  perhaps  describing  rapid 
revolutions  in  orbits  around  a  central  positive  corpuscle  or 


positive  corpuscular  nucleus,  like  a  microcosmic  solar  sys- 
tem with  the  central  sun  as  the  positive  nucleus  and  the 
negative  electrons  as  equal  planets,  the  size  of  each  planet 
being  small  in  comparison  with  the  size  of  the  orbit  in 
which  it  revolves.  If,  for  instance,  we  imagine  the  atom 
of  hydrogen  enlarged  to  the  size  of  a  house,  the  plants  or 
negative  electrons  might  be  each  as  large  as  a  gnat  or 
small  fly. 

The  electron  theory  seeks  to  give  a  physical  basis  to 
Ampere's  hypothesis  by  pointing  out  that  everyone  admits 
a  moving  electric  charge  to  be  the  equivalent  of  an  electric 
current.  Hence  each  and  every  molecule  of  iron  in  a 
permanent  magnet,  since  it  is  built  up  of  atomic  aggrega- 
tions of  charged  and  moving  electrons,  is  a  congeries  of  lit- 
tle electric  currents  in  closed  loops  of  extremely  small  di- 
mensions. It  is  reasonable  to  suppose  that  when  iron  or 
steel  is  magnetized  all  the  little  current  loops  of  planetary 
orbits  become  oriented  in  the  same  sense,  or  are  brought 
into  parallel  planes.  Here  are  Ampere's  equivalent  elec- 
tric currents  all  ready  made,  and  permanently  inherent  in 
the  structure  of  iron  atoms. 

A  fresh  contribution  to  the  mathematical  literature  of 
this  subject  by  Dr.  Elmer  H.  Williams  is  referred  to  in  this 
week's  Digest.  It  is  shown  that  certain  experimental  re- 
sults favor  the  theory,  while  other  experimental  results 
are  not  at  present  in  accordance  with  it.  For  example, 
ip  order  to  account  for  the  observed  magnetic  moment  of 
oxygen  molecules,  the  velocity  of  rotation  in  the  atomic 
orbit  of  a  single  active  electron  should  be  2000  km  per  sec- 
ond, or  once  around  our  world  in  twenty  seconds.  If, 
now,  we  consider  what  should  be  the  velocity  of  such  a 
negative  electron  in  the  same  orbit,  in  order  that  its  cen- 
trifugal force  should  just  balance  its  attractive  pull  toward 
the  central  nucleus,  considered  as  a  single  positive  electron, 
the  result  is  1200  km  per  second.  In  this  case  the  agree- 
ment is  not  very  close ;  nevertheless,  the  velocity  which 
satisfies  the  crude  electric  problem  is  of  the  same  order  as 
that  which  satisfies  the  magnetic  state  of  the  case,  so  that 
there  is  hope  of  bringing  the  agreement  closer  when  the 
facts  of  electric  attraction  may  be  more  definitely  known. 
Incidentally,  we  may  notice  that  on  the  estimate  of  an 
orbital  radius  of  1.5X10""  cm,  and  the  velocity  of  1200 
km  per  second,  the  periodic  time  or  duration  of  one  revo- 
lution comes  out  as  about  8X  10""  second:  or  one  second 
of  time  would  include  more  than  a  thousand  million  million 
rotations,  or  "years,"  of  the  planetary  electron. 

Again,  Curie  deduced  from  the  electron  theory  the  simple 
law  that  in  paramagnetic  substances — that  is,  substances 
which  are  magnetic  like  iron,  but  only  in  very  feeble  de-  . 
gree — the  coefficient  of  magnetization  should  be  inversely 
proportional  to  the  absolute  temperature.  This  rule  seems 
to  be  borne  out  in  a  number  of  substances,  but  not  in  all. 
Again,  the  self-induction  of  the  electric  currents  due  to 
the  orbital  revolutions  of  charged  electrons  appears  to  be 
of  just  the  right  amount  to  account  for  the  inertia  of  the 
electrons  considered  as  moving  masses.  The  electronic 
theory  thus  accounts  for  the  inertia  of  matter  as  the  sum 
total  of  all  the  inertia  of  the  electrons,  which  appears  to  be 
the  precise  mechanical  equivalent  of  the  self-inductions, 
pertaining  to   electric   currents   of   closed   loops   in   space. 
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This  is,  however,  aside  from  the  phenomena  of  magnetism 
Although  the  evidence  in  favor  of  the  electron  theory  of 
magnetism  is  far  from  being  convincing,  yet  there  is  suffi- 
cient experimental  evidence  of  its  probability  to  invest  the 
critical  investigation  of  the  theory  with  great  interest. 


Iron  in  Electrical  Instruments 

In  a  recent  paper  read  before  the  German  Electro-Tech- 
nical Society  Dr.  Dolivo  Dobrowolsky  takes  up  the  ques- 
tion of  the  use  of  iron  in  electrical  measuring  instruments, 
a  subject  to  which  he  has  given  much  attention.  He  as- 
sumes a  position  which,  as  he  frankly  intimates,  sounds 
altogether  radical  to  the  ordinary  engineer  in  advocating 
the  liberal  use  of  iron  in  measuring  instruments,  on  the 
general  ground  that  the  great  increase  of  available  torque 
quite  overweighs,  in  a  properly  designed  instrument,  the 
variations  of  remnant  magnetism  which  have  been  gen- 
erally feared.  He  points  out  that  the  remnant  magnetism 
on  percentage  as  a  basis  depends  on  the  ratio  of  the  ampere- 
turns  effective  in  magnetizing  it  to  the  total  ampere-turns 
concerned,  so  that  if  to  the  iron  parts  only  1  per  cent  or  so 
of  the  total  ampere-turns  are  applied  in  such  instruments, 
for  example,  as  commercial  wattmeters,  then  the  possible 
remaining  magnetic  error  reduces  to  a  similar  proportion 
and  practically  drops  out  of  sight.  He  finds,  for  example, 
that  it  is  quite  practicable  to  design  instruments  of  this 
class  with  errors  due  to  phase  difference  of  only  a  small 
fraction  of  1  per  cent  and  yet  with  many  times  the  torque 
available  in  instruments  of  which  the  iron  has  been  re- 
duced to  a  minimum.  The  gain  in  robustness  in  such  in- 
struments of  powerful  torque  is  too  obvious  to  need  com- 
ment, a  gain  peculiarly  important  in  the  case  of  curve- 
drawing  instruments,  in  which  lack  of  sufficient  torque 
tends  to  be  a  constant  and  irritating  source  of  error. 

Dr.  Dobrowolsky  describes  in  detail  the  construction  of 
commercial  wattmeters  made  according  to  his  principles, 
and  they  seem  indeed  to  be  extraordinarily  powerful  and 
substantial,  while  yet  showing  very  small  phase  errors 
and  a  precision  quite  sufficient  for  all  the  ordinary  work 
of  the  technical  alternating-current  measurements.  After 
all,  the  practical  desideratum  in  the  everyday  commercial 
instrument  is  that  its  total  errors  must  be  within  very  mod- 
erate limits,  preferably  within  a  small  fraction  of  1  per 
cent.  It  makes  little  difference  what  the  nature  of  the 
errors  may  be  if  their  sum  be  always  small. 

Dr.  Dobrowolsky's  line  of  operation  involves  cheerfully 
facing  the  small  remnant  errors  due  to  the  use  of  liberal 
quantities  of  iron,  for  the  sake  of  wiping  out  the  irregulari- 
ties of  performance  which  may  be  traced  to  insufficient 
torque.  The  results  as  he  reports  them  seem  fully  to 
justify  the  means  taken  to  secure  them.  For  instruments 
designed  strictly  for  laboratory  use,  in  which  the  casual 
errors  can  be  reduced  to  the  minimum  possible  amount,  the 
free  use  of  iron  may  add  more  difficulties  than  it  obviates, 
but  certainly  if  Dr.  Dobrowolsky's  figures  are  at  all  typical 
of  the  general  practice  he  has  introduced,  his  plan  of  con- 
struction is  working  out  with  a  degree  of  precision  very 
gratifying   for  ordinary  technical   measurements. 


Hyperbolic  Functions 

In  his  notable  course  of  lectures  on  the  application  of 
hyperbolic  functions  to  electrical  engineering  problems,  ab- 
stracts of  the  last  two  of  which  are  published  elsewhere  in 
this  issue.  Dr.  A.  E.  Kennelly  has  practically  covered  again 
the  ground  of  his  first  series  of  lectures  on  the  subject  be- 
fore the  University  of  London  nearly  two  years  ago.  In 
demonstrating  the  peculiar  fitness  of  hyperbolic  functions 
for  solving  quantitative  problems  in  circuits  possessing 
linear  resistance,  reactance,  capacitance  and  leakance,  he 
has  also  done  a  service  in  emphasizing  the  ever-growing 
.importance  of  a  sound  training  in  applied  mathematics  as  a 
preparation  for  constructive  engineering  performance. 
Probably  nine  out  of  ten  electrical  engineering  graduates 
tall  back  instinctively  upon  the  methods  taught  them  in 
college  when  confronted  in  practical  experience  with  a 
problem  which  requires  a  theoretical  solution  as  a  basis  of 
procedure.  Comparatively  few  engineers,  however,  are 
called  upon  to  accomplish  results  which  make  it  necessary 
to  increase  their  equipment  or  knowledge  of  mathematical 
methods.  Yet  when  the  need  arises  it  is  very  essential  to 
choose  an  effective  and  efficient  method  of  mathematical 
analysis.  When  looked  upon  as  a  tool  or  machine  which 
only  grinds  the  grist  that  comes  to  the  mill,  mathematics 
ought  to  lose  some  of  its  terrors  for  the  average  mind. 
Devoid  of  real  mystery,  and  turning  out  conclusions  which 
can  never  transcend  the  limits  of  the  assumptions  or  hypo- 
theses that,  so  to  speak,  were  dumped  into  the  hopper  at 
the  outset,  it  becomes  a  most  useful  tool  and  very  essential 
in  many  problems  met  in  modern  engineering. 

When  a  teacher  of  electrical  science  commences  to  dis- 
cuss mathematical  functions  which  have  a  strange  or  un- 
familiar name,  the  average  engineer  readily  assumes  that 
the  subject  is  passing  beyond  his  grasp.  But  the  term  func- 
tion means  merely  a  mathematical  operation,  and  every 
technical  graduate  is  familiar  witli  the  more  common  func- 
tions, such  as  logarithms,  the  circular  or  trigonometric 
functions,  etc.  Other  and  less  familiar  functions  become 
very  useful  in  the  solution  of  some  of  the  more  complex 
phenomena,  such  as  the  determination  of  the  skin  effect  in 
conductors  with  very  rapidly  changing  currents.  It  was 
first  discovered  many  years  ago  that  the  so-called  hyper- 
bolic functions,  definable  in  terms  of  the  simple  exponential 
quantities  e"  and  c~x,  are  also  of  use  in  several  electrical 
problems.  The  foremost  of  these  is  the  case  of  linear  cir- 
cuits with  distributed  properties,  as  in  the  case  of  all  trans- 
mission lines,  whether  for  transporting  energj  or  intelli- 
gence. The  differential  equations  which  express  the  funda- 
mental relations  in  such  circuits  lead  at  oi 
involving  ,-'  and  e  '.  bul  for  the  purposes  of  numerical 
calculation   il    be< 

of  expression  and  substitute  hyperbolic  function-. 
in  their  use  is  therefore  an  advantage  in  dealing  with 
crete    problems    in    energy    transmission,    telephone    tr 
mission  and  telegraph  transmission.    They  also  become  use- 
ful in  calculating  the  exact  capacitance  of  linear  circuits, 
as  Dr.  Kennelly  has  previously  shown  in  our  columns.    The 
engineering  profession  is  indebted  to  him  for  elucidating 
the  uses  of  another  tool  which  has  numerous  applications  in 
electrical  engineering. 
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The  News  of  the  Week 


Activities  and  Events  in  the  Electrical  Field — 
Reports  of  Meetings — Commission  Findings,  Etc. 


International  Congress  of  Refrigeration 

The  first  International  Congress  of  Refrigeration  was 
held  at  Paris  in  1908,  the  second  at  Vienna  in  1910,  and 
the  third  will  be  held  in  Washington,  D.  C,  and  Chicago, 
111.,  during  September,  1913.  The  opening  meeting  will  take 
place  in  Washington,  D.  C,  on  Sept.  15,  while  the  other 
meetings,  business  and  scientific,  will  commence  in  Chicago 
on  Sept.  17.  More  than  forty  countries  will  be  represented 
by  official  government  delegates  as  well  as  by  delegates 
from  industrial  associations,  technical  societies  and  insti- 
tutions of  learning  and  experts  and  practical  men  inter- 
ested in  the  subject. 

An  exposition  of  perishable  foods  under  refrigeration 
and  of  ice-making  and  refrigerating  machinery  will  be 
held  at  the  Coliseum  for  two  weeks,  in  conjunction  with 
the  congress.  Public  lectures  will  also  be  given  on  the 
proper  care  and  conservation  under  refrigeration  of  per- 
ishable foods.  A  cold-storage  banquet  will  also  be  one  of 
the  unique  features.  The  general  purpose  of  the  congress 
is  to  stimulate  harmonious  and  concerted  efforts  for  the 
development  of  the  science  and  the  art  of  refrigeration, 
to  encourage  educational  and  general  progress  in  the  in- 
dustry, to  determine  correct  basic  data  and  standards,  to 
promote  scientific  study  and  discussion,  to  stimulate  in- 
vestigation and  research,  to  determine  the  best  methods 
of  refrigeration,  to  encourage  trade  in  cold-storage  prod- 
ucts and  to  study  existing  laws  and  the  need  of  laws 
regulating  the  industry. 

Any  person,  firm,  corporation,  society  or  association  in- 
terested in  the  objects  of  the  congress  is  eligible  to  mem- 
bership. The  official  languages  will  be  English,  French, 
German  and  Spanish.  There  will  be  six  sections,  each  in 
charge  of  a  committee  responsible  to  the  general  executive 
committee.  According  to  the  present  plans  for  the  pro- 
gram, it  is  proposed  to  leave  New  York  on  Sept.  14  for 
Washington,  where  the  formal  opening  will  take  place  on 
Sept.  15,  after  which  the  delegates  will  be  received  by  the 
President  of  the  United  States.  On  Sept.  16  the  delegates 
will  leave  for  Chicago.  It  is  planned  to  have  half-day 
sessions  o'f  each  section  from  Sept.  18  to  23  inclusive.  The 
secretary-general  is  Mr.  J.  F.  Nickerson,  431  South  Dear- 
born Street,  Chicago,  111. 


Electrical  Development  Society  Conference 

The  morning  sessions  of  the  conference  which  the  So- 
ciety for  Electrical  Development,  Inc.,  is  to  hold  in  New 
York  on  March  4  and  5  will  begin  at  10  a.m.  The  afternoon 
sessions  will  begin  at  2  p.m.  There  will  be  an  evening  ses- 
sion on  March  4,  beginning  at  8  p.m.,  and  on  the  evening 
of  March  5  there  will  be  a  banquet  at  Delmonico's,  as  pre- 
viously noted.  The  hour  for  the  banquet  will  be  7  p.m. 
The  guests  will  be  Mr.  Frank  E.  Wallis,  of  Wallis  &  Good- 
will, architects;  Dr.  Talcott  Williams,  director  of  the 
School  of  Journalism,  Columbia  University,  and  Mr.  James 
H.  Collins,  the  well-known  writer  on  business  topics.  The 
price  of  the  banquet  to  the  electrical  industry  will  be  $5 
per  cover.  On  March  6  the  board  of  directors  and  the 
executive  committee  of  the  Society  for  Electrical  Develop- 
ment, Inc.,  will  hold  a  meeting  and  review  the  proceedings 
of  the  conference.     Mr.  James  M.  Wakeman,  general  man- 


ager of  the  society,  in  discussing  its  aims,  said  in  part,  this 
week:  "No  one  manufacturer,  central  station,  contractor 
or  dealer  can  carry  out,  single-handed,  efficient  educational 
work  as  well  as  it  can  be  carried  out  by  co-operative  effort. 
It  is  believed  that  the  conference  will  constitute  a  starting 
point  in  electrical  development  and  that  it  will  produce  a 
co-operative  result  eclipsing  any  heretofore  known,  with 
individual  benefit  to  all  engaged  in  the  industry,  and  to  the 
industry  at  large." 


Pacific  Coast  A.  I.  E.  E.  Convention 

At  the  request  of  the  American  Institute  of  Electrical 
Engineers'  members  in  Vancouver  and  vicinity,  the  board 
of  directors  has  authorized  the  holding  of  the  annual 
Pacific  Coast  convention  of  the  Institute  at  Vancouver, 
British  Columbia,  on  Sept.  9.  10  and  11,  1913.  The  Van- 
couver section  has  been  working  for  some  time  in  prepara- 
tion for  this  convention  and  has  already  arranged  for  a 
number  of  papers,  and  plans  are  maturing  for  interesting 
trips  to  some  of  the  large  hydroelectric  installations  in  the 
vicinitv  of  Vancouver. 


Awards  of  Medals  by  Franklin  Institute 

The  Franklin  Institute,  Philadelphia,  has  awarded  Elliott 
Cresson  gold  medals,  the  highest  honor  in  the  gift  of 
the  institute,  to  six  men  for  notable  work  done  for  the 
betterment  of  living  conditions  or  improvement  in  art, 
science  or  mechanics.  Winners  of  the  medals  and  the 
work  for  which  they  won  recognition  are  as  follows: 

Dr.  Charles  Proteus  Steinmetz,  Schenectady,  N.  Y.,  for 
successful  application  of  the  analytical  method  to  the  solu- 
tion of  numerous  problems  of  first  practical  importance  in 
the  field  of  electrical  engineering. 

Mr.  Emile  Berliner,  Washington,  D.  C,  for  important 
contributions  to  telephony  and  to  the  science  and  art  of 
sound  reproduction. 

Dr.  Isham  Randolph,  Chicago,  for  distinguished  achieve- 
ment in  the  field  of  civil  engineering. 

Lord  Rayleigh  (Dr.  John  William  Strutt),  Witham,  Es- 
sex, England,  for  extended  researches  of  signal  importance 
in  physical  science. 

Sir  William  Ramsay,  London,  for  numerous  discoveries 
in  the  science  of  chemistry. 

Dr.  Emil  Fischer,  Berlin,  Germany,  for  numerous  con- 
tributions of  fundamental  importance  to  the  science  of 
organic  and  biological  chemistry. 


American  Museum  of  Safety 

At  a  special  meeting  of  the  officers  of  the  American 
Museum  of  Safety  called  by  its  president,  Mr.  Arthur 
Williams,  of  the  New  York  Edison  Company,  at  Del- 
monico's, New  York.  Feb.  21.  the  views  of  Mrs.  E.  H. 
Harriman  concerning  the  Harriman  railway  medals  in 
memory  of  her  husband  were  outlined  by  Dr.  George  F. 
Kunz.  The  three  medals,  of  gold,  silver  and  bronze,  will 
be  designed  by  Mr.  J.  B.  Frazer,  the  noted  sculptor  and 
designer  of  the  new  5-cent  piece.     The  awards  are  to  be 
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made  annually  in  January,  beginning  with  1914,  to  the  rail- 
road, operative  head  and  individual  employee  contributing 
most  to  progress  and  safety  in  railroad  travel.  President 
Williams  has  appointed  as  the  medal  committee  Dr.  Arthur 
T.  Hadley,  president  of  Yale,  chairman;  the  United' States 
Commissioner  of  Labor;  Mr.  W.  F.  Allen,  secretary  of  the 
American  Railway  Association;  Samuel  O.  Dunn,  editor  of 
the  Railway  Age  Gazette,  and  Mr.  Franklin  K.  Lane,  chair- 
man of  the  Interstate  Commerce  Commission.  A  committee 
on  arrangements  for  a  new  building  to  house  the  American 
Safety  Museum,  which  is  now  rather  cramped  in  its  quar- 
ters in  the  Engineering  Societies  Building,  29  West  Thirty- 
ninth  Street,  New  York  City,  has  also  been  appointed  and 
consists  of  Messrs.  Arthur  Williams,  chairman;  James 
Speyer,  Henry  D.  Whitefield  and  L.  B.  Gawtry,  Dr.  George 
F.  Kunz  and  Dr.  Charles  A.  Doremus. 


Disastrous  Sleet  Storm  in  the  Middle  West 

Extensive  areas  of  Illinois  and  Wisconsin  were  visited 
on  Feb.  21  by  a  storm  of  wind,  snow  and  rain,  which  be- 
came an  infliction  of  sleet  in  Chicago  and  its  vicinity. 
Damage  amounting  to  hundreds  of  thousands  of  dollars 
was  done  to  overhead  telephone,  telegraph  and  electric- 
service  wires.  Pole  lines  were  down  for  long  stretches 
along  the  railroads  entering  Chicago.  In  the  Stockyards 
district  of  that  city,  in  the  suburb  of  Oak  Park  and  in 
other  localities  the  electric-supply  service  was  crippled. 
In  Aurora  so  many  wires  were  down  that  the  Mayor 
ordered  the  supply  of  electricity  cut  off  by  public-service 
companies  until  linemen  could  make  repairs.  Many  of  the 
wires  leading  out  of  Joliet  were  down  owing  to  the  violence 
of  the  wind  and  the  weight  of  the  ice  coating.  In  Evanston 
the  police  were  summoned  to  a  store  by  an  automatic  bur- 
glar alarm  which  was  sounded  owing  to  the  crossing  of 
wires.  Street-railway  service  in  many  cities  was  seriously 
handicapped. 


A  Bureau  of  Safety  for  a  Large  Public-Utility 
Organization 

The  Middle  West  Utilities  Company,  of  Chicago,  has 
organized  a  bureau  of  safety,  which  will  act  in  an  advis- 
ory capacity  for  the  various  subsidiary  companies.  These 
subsidiaries  operate  electric-service,  gas,  heating,  ice-man- 
ufacturing, interurban-railway,  street-railway  and  water- 
works plants.  The  diversified  character  of  the  utilities 
has  made  it  necessary  to  include  in  the  organization  in- 
spectors familiar  with  safety  appliances  in  each  class.  The 
work  of  the  bureau  will  include  not  only  the  recommenda- 
tion of  different  safety  appliances  but  also  various  courses 
of  lectures  and  campaigns  of  education  relating  to  safer 
methods  of  conducting  public-service  utilities  with  a  view 
to  reducing  both  personal-injury  liability  and  the  fire  haz- 
ard. 

Previous  to  the  organization  of  the  bureau  of  safety  the 
Middle  West  Utilities  Company  decided  to  handle  its  own 
fire  and  liability  insurance  under  a  trust  agreement.  A 
fund  has  been  created,  of  which  President  Samuel  Insull, 
Vice-president  Martin  J.  Insull  and  Mr.  Edward  P.  Rus- 
sell (a  director  of  the  company)  have  been  made  trustees. 
These  trustees  have  entered  into  liability  and  fire-insur- 
ance agreements  with  the  subsidiary  companies.  For  the 
present  the  assessments  are  about  the  same  as  the  pre- 
miums paid  to  outside  companies  handling  the  same  classes 
of  insurance. 

The  bureau  of  safety  acts  much  as  a  board  of  under- 
writers the  business  of  which  is  to  conserve  the  insurance 
fund.  The  trust  fund  accumulating  from  the  assessments 
paid  by  the  subsidiary  companies  will  be  deposited  at  in- 
terest, and  as  it  grows  the  interest   will  be  returned  in  the 


different  subsidiaries  in  proportion  to  their  assessments,  or 
else  the  assessments  will  be  reduced,  care  being  taken  to 
maintain  a  trust  fund  at  all  times  sufficient  to  carry  the 
insurance.  The  trustees  will  issue  participating  certificates 
in  lieu  of  policies  in  the  ordinary  form. 

Various  forms  and  instructions  have  been  issued  by  the 
bureau.  These  include  suggestions  for  the  reduction  of 
the  fire  hazard,  monthly  reports,  accident  reports  and  the 
like.  The  bureau  of  safety  of  the  Middle  West  Utilities 
Company  is  in  charge  of   Mr.  Charles  B.  Scott,  manager. 


Census  on  Underground  Construction 

Some  few  years  ago  the  National  Flectric  Light  Associa- 
tion compiled  data  as  to  the  extent  to  which  underground 
conduits  were  used  in  this  country  and  Canada.  These 
figures  having  become  obsolete,  attempts  are  now  being 
made  by  the  association  to  collect  up-to-date  facts  on  the 
subject.  Mr.  H.  H.  Stannard,  commercial  engineer  for 
G.  M.  Gest,  who  is  conducting  this  investigation  on  behalf 
of  the  association,  will  shortly  mail  to  every  central-station 
manager  a  letter  requesting  information  in  regard  to  the 
conduit  systems  used  by  the  central-station,  telephone,  tele- 
graph and  traction  companies,  inquiring  how  many  duct 
feet  are  used  by  each  company  and  whether  the  conduit 
system  is  owned  by  the  municipality  or  the  companies. 
When  the  information  is  collected  it  will  be  placed  on  file 
permanently  at  the  offices  of  the  association  and  will  serve 
as  a  basis  for  future  compilation  of  records  on  this  kind  of 
distribution  equipment. 


Advantages  of  Thin-Plate  Storage  Batteries 

A  paper  on  the  Philadelphia  thin-plate  storage  battery 
was  presented  by  Mr.  James  M.  Skinner  at  the  regular 
monthly  meeting  of  the  Electric  Vehicle  Association  of 
America  held  in  New  York  on  Feb.  25.  The  author  de- 
scribed the  evolution  of  battery  grids  and  showed  how  the 
present  type  of  thin  plate  bad  been  developed  from  the 
heavier  types  formerly  in  use.  Special  emphasis  was  placed 
upon  the  advantages  of  the  "diamond  grid."  Lantern  slides 
were  used  to  show  the  sturdy  construction  of  this  plate  and 
to  illustrate  how  the  active  material  is  held  firmly  in  place 
by  the  diagonal  members  of  the  grid  frame.  It  was  stated 
that  the  type  of  thin-plate  battery  containing  grids  only 
9/64  in.  thick  has  been  in  service  for  one  year,  and  as  yet 
no  trouble  has  been  occasioned  by  buckling  of  the  plates. 

Results  of  tests  made  by  the  Philadelphia  Storage  Battery 
Company  showed  that  the  portion  of  material  in  a  lead  plate 
which  is  really  active  is  confined  to  that  material  which  lies 
within  1/32  in.  of  the  plate  surface.  It  was  stated  that 
these  conclusions  were  reached  after  a  careful  chemical 
analysis  of  discharged  plates  layer  by  layer.  It  is  argued, 
therefore,  that  since  the  central  core  of  the  battery  plate  is 
inactive  it  should  be  reduced  to  a  minimum  limited  only  by 
mechanical  Strength.  It  is  claimed  that  this  point  of  equi- 
librium between  mechanical  strength  and  good  service  has 
been  reached  in  the  thin  plate,  which  is  9   J4  in.  thick. 

Graphical  illustrations  were  displayed  showing  how  with 
a  battery  of  the  same  size  and  weight  it  i-  p  obtain 

54.5  per  cent  more  plate  surface  with  thin  plates  than  with 
thick  grids.  The  large  active  surface  present..!  is  held 
to  l.e  a  gre.it  factor  in  maintaining  constant  car  speed  on 
hills  and  under  extreme  weather  conditions. 

Internal  resistance,  ampere-hour  capacity,  relative 
of  life  in  number  of  discharges,  relative  cost  and  efficiency 
of  the  plates  ''i  different  thicknesses,  were  contrasted  in  a 
number  of  curves.  It  is  notable  that  in  each  instance  the 
thin-plate  batterj  showed  itself  to  be  superior  to  any  of  its 
heavier  competitors.  The  internal  resistance  of  a  scven- 
teen-cell  thin-plate  battery  at  its  lowest  point  was  given  as 
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slightly  less  than  o.ooi   ohm.     The  efficiency  of  the  thin- 
plate  batteny  was  given  as  70  per  cent. 

Mr.  Skinner  expressed  himself  as  a  strong  advocate  ot 
the  "no  gassing"  charge  and  stated  that  in  his  experience 
the  two  things  which  are  most  detrimental  to  battery  service 
are  gassing  and  heating.  He  explained  a  method  of  charg- 
ing batteries  by  which  a  full  charge  can  be  given  to  the  bat- 
tery without  the  occurrence  of  the  gassing  evil.  In  the  dis- 
cussion which  followed  the  presentation  of  the  paper  the  fol- 
lowing men  participated:  Messrs.  J.  S.  Codman,  Bruce  Ford, 
P.  D.  Bartlett,  S.  C.  Harris,  D.  F.  Topias,  S.  G.  Thompson, 
R.  E.  Russell,  R.  M.  Lloyd,  H.  C.  Roberts,  I.  R.  Harris  and 
W.  P.  Kennedy.  Mr.  S.  G.  Thompson  read  a  tentative 
program  which  he  is  arranging  for  the  coming  meetings.  It 
was  announced  that  if  the  present  plans  were  carried  out 
Prof.  Harold  Pender  of  the  Massachusetts  Institute  of 
Technology  would  address  the  March  meeting  of  the 
society. 


Midwinter  Convention,   A.  I.   E.   E. 

Nearly  350  attended  the  midwinter  convention  of  the 
American  Institute  of  Electrical  Engineers  at  New  York, 
Feb.  26  to  28.  The  meeting  was  essentially  a  working  con- 
vention, forty-five  papers  in  all  being  presented  and  dis- 
cussed during  the  eight  busy  sessions,  which  closed  with 
a  reception  and  dance  at  the  Hotel  Astor  Friday  evening. 
Proposed  modifications  of  the  present  Institute  Standardi- 
zation Rules  were  presented  before  the  sessions,  for  com- 
ment and  suggestions  before  adoption  in  the  Rules. 

In  opening  the  convention  President  Ralph  D.  Mershon 
introduced  as  chairman  of  the  sessions  Dr.  A.  E.  Kennelly, 
chairman  of  the  standards  committee,  under  the  auspices 
of  which  the  meetings  were  held.  Dr.  Kennelly  referred 
to  the  advance  of  the  industry  which  has  made  advisable 
a  revision  of  the  present  Standardization  Rules  to  meet  the 
best  practice  of  to-day.  Among  the  requirements  of  such 
rules  he  mentioned  the  need  of  scientific  accuracy,  indus- 
trial uniformity,  the  subservience  of  all  commercial  and 
industrial  interests  possible,  and  co-operation  in  determin- 
ing national  and  international  standards  where   feasible. 

Temperature  and  Electrical  Insulation 

Representing  the  sub-committee  on  revision  of  rules  re- 
lating to  temperature  and  electrical  insulation,  Dr.  C.  P. 
Steinmetz  declared  the  need  for  constructive  rather  than 
destructive  criticism  in  the  work  of  revision  and  invited 
the  Institute  membership  to  offer  data  and  evidence  show- 
ing how  individual  rules  might  be  improved.  The  sub- 
committee papers  were  prepared,  he  said,  before  the  com- 
pilation of  the  evidence  presented  in  the  following  re- 
ports, and  although  the  degree  of  agreement  observed  is 
complimentary  to  the  various  authors,  no  attempt  has 
been  made  to  correlate  the  results  obtained.  .No  standardi- 
zation committee,  said  Dr.  Steinmetz,  can  legislate  and 
make  rules  if  these  rules  are  contrary  to  the  best  practice 
and  interests  of  the  industry.  Such  rules,  he  added,  can 
specify  how  a  machine  should  operate  but  must  not  specify 
how  results  are  to  be  obtained  lest  development  of  design 
be  retarded  instead  of  assisted. 

Mr.  B.  G.  Lamme,  co-author  with  Dr.  Steinmetz  of  the 
sub-committee's  report  on  temperature  and  electrical  insu- 
lation, followed  with  an  abstract  of  the  paper  as  presented, 
pointing  out  the  unusual  character  of  such  an  inquiry, 
merging  the  best  scientific  judgment  of  two  rival  engineer- 
ing organizations. 

The  report  of  the  sub-committee  recommends  that  90 
deg.  C.  shall  be  the  ultimate  temperature  limit  for  class  A 
insulation,  suggesting  also  that  100  deg.  C.  be  considered 
as  the  maximum  permissible  for  insulation  where  long  life 
is  a  requirement.  They  further  recommend  40  deg.  as 
the  limiting  temperature  for  the  cooling  medium  or  room 
and  25  deg.  as  the  reference  air  temperature.     With  class 


B  insulations  125  deg.  C.  is  taken  as  the  limit  and  150 
deg.  as  the  maximum  permissible  in  the  insulation.  From 
80  deg.  to  85  deg.  rise  is  here  allowable.  In  making 
final  decisions  on  the  temperature-rise  question,  the  ulti- 
mate temperature  attained  is  recommended  as  the  basis, 
rather  than   the   rise  itself. 

Method  of  Rating  Electrical  Apparatus 

Acting  as  a  sub-committee  on  methods  of  rating  appa- 
ratus, Messrs.  W.  L.  Merrill,  W.  H.  Powell  and  Charles 
Robbins  report  urging  more  accurate  and  international 
ratings  of  electrical  equipment.  Among  the  subjects  treated 
in  their  discussion  are  capacity  rating  by  output,  with  use 
of  "kva"  and  "kw"  rather  than  ''kw"  and  "hp" ;  continuous 
and  short-time  service  ratings;  temperature  of  apparatus; 
continuous  and  short-time  service ;  name-plate  stamping, 
etc.  The  committee  strongly  recommends  rating  in  "kva" 
instead  of  "kw,"  as  specially  desirable  in  the  case  of  gen- 
erators, transformers,  synchronous,  condensers,  etc.,  while 
urging  the  double  "hp-kw"  rating  for  motors.  In  place 
of  the  present  inexact  "intermittent  ratings"  a  set  of  six 
A.  I.  E.  E.  standards,  with  appropriate  name-plates,  is 
suggested. 

Discussion 

In  the  course  of  the  joint  discussion  on  the  sub-commit- 
tee papers,  Mr.  E.  A.  Wagner  submitted  a  written  contri- 
bution, pointing  out  the  difficulty  of  classifying  electrical 
machinery  in  which  the  insulation  is  not  homogeneous 
throughout.  He  suggested  having  only  two  classes,  one 
class  which  "can  burn  out,"  and  another,  like  rheostats, 
heaters,  etc.,  which  cannot  burn  out.  Mr.  Wagner  also 
observed  that  the  suggested  method  of  rating  apparatus 
by  output  would  prove  confusing  applied  to  auto-transform- 
ers or  compensators. 

Mr.  C.  E.  Allen  suggested  that  a  third  method,  "prepar- 
ing and  applying,"  be  added  to  mechanical  and  electrical 
considerations  of  insulation  durability. 

Mr.  C.  L.  Waters  pointed  out  the  difficulty  which  even 
expert  factory  testers  have  in  assigning  actual  internal 
temperatures,  and  declared  that,  after  all,  results  will  de- 
pend upon  the  manufacturer  and  the  materials  he  uses. 

Mr.  G.  I.  Stadeker  advised  that  changes  in  the  rules, 
though  needed,  be  made  slowly  in  order  to  avoid  confus- 
ing the  non-technical  public  which  buys  power  apparatus. 

Dr.  F.  B.  Crocker,  in  a  communication  read  by  Mr. 
Arendt,  sugested  that  machines  built  to  maximum  rating 
must  be  applied  more  carefully  than  at  present.  Unlike 
other  power  apparatus,  an  electrical  machine  does  not 
automatically  protect  itself  if  overloaded.  The  author 
recommended  provisions  for  margin  of  safety  not  allowed 
in  the  proposed  rules. 

Mr.  James  Burke  said  that  in  the  design  and  manufac- 
ture of  a  machine  its  temperature  rise  must  be  considered 
as  well  as  its  ultimate  temperature.  He  also  questioned 
how  equivalent  tests  might  be  obtained  with  justice  and 
accuracy  under  various  conditions. 

Mr.  H.  G.  Stott  spoke  appreciatively  of  the  committee's 
work,  but  cited  examples  in  his  own  experience  where  the 
life  of  insulation  had  been  limited  to  four  years  rather 
than  ten  as  proposed  in  the  rules. 

Mr.  L.  Schueler,  representing  the  Yerband  Deutscher 
Elektrotechniker  of  Berlin,  Germany,  described  the 
standardization  rules  adopted  in  Germany,  comparing  them 
with  American  practice.  Abroad,  he  said,  ultimate  tem- 
perature  is  accepted  as  the  criterion  rather  than  mere 
temperature  rise.  Impregnated  cotton  is  limited  to  90  deg. 
C;  cotton  without  impregnation  to  80  deg.  Other  higher 
limits  are  provided  for  moving  coils  and  for  coils  having 
one  layer  of  copper.  For  room  temperatures  the  inter- 
national commission  has  adopted  30  deg.  C.  instead  of  40 
deg.     In  Germany  machine  capacities  are  limited  to  either 
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"continuous    ratings"   or   ratings   for    a    definite   time — ten, 
thirty,  sixty  and  ninety  minutes. 

Mr.  H.  A.  Hart  described  the  construction  of  armature 
coils  employing  only  copper,  fiber  and  asbestos,  with  var- 
nish which  has  been  successfully  tested  to  250  deg.  C. 

Mr.  B.  A.  Behrend  pointed  out  that  "standardization  has 
always  standardized  the  past,"  since  the  future  and  even 
the  present  are  unknown.  Too  rigid  standardization,  he 
declared,  would  be  extremely  dangerous  and  a  possible 
handicap  to  the  industry.  General  terms,  he  insisted,  will 
make  the  Standardization  Rules  more  successful  than  an 
attempt  to  be  always  specific. 

Mr.  J.  M.  Smith  said  that  an  international  standard 
would  enable  American  manufacturers  to  compete  abroad, 
but  he  suggested  that  American  standards  are  better 
adapted  for  European  use  than  the  European  standards 
themselves,  although  the  latter  are  not  suitable  to  meet 
American  practice. 

Mr.  C.  Robbins,  a  member  of  the  sub-committee,  said 
that  with  the  increasing  range  of  apparatus  additional 
classifications  may  be  needed.  The  proposed  ratings,  he  in- 
sisted, would  result  in  even  more  liberal  machines  than  at 
present. 

Dr.  S.  S.  Wheeler  protested  against  the  application  of  a 
single  rating  which  might  effect  the  lowering  of  the 
standard  and  reduce  the  margin  of  safety. 

Mr.  Philip  Torchio  said  that  while  transformers,  motor- 
generator  sets,  rotary  converters,  etc..  are  ordinarily  run 
at  normal  rating  in  central-station  operation,  marginal 
capacity  in  case  of  break-down  becomes  absolutely  essen- 
tial and  of  the  utmost  importance  in  maintaining  emer- 
gency service. 

Dr.  M.  G.  Lloyd  called  attention  to  the  necessary  distinc 
tion  between  rating  and  capacity.  The  latter  depends  upon 
room  temperature,  power-factor,  wave-form.  etc..  while  the 
rating  should  be  based  primarily  on  the  ultimate  rise  in 
temperature  in  the  machine. 

Dr.  C.  P.  Steinmetz  added  that  while  the  data  gathered 
by  the  sub-committee  were  perhaps  incomplete,  since  it  had 
not  been  possible  to  get  the  opinions  and  operating  expe- 
rience of  the  consulting  engineers  and  operating  men,  the 
meeting  had  been  called  to  bring  out  the  viewpoints  of  all 
classes,  in  this  way  working  toward  the  desired  definitions 
and  standardization  rules.  Me  pointed  out  that  the  ideal 
Specification  calls  for  apparatus  which  will  operate  for  a 
number  of  years  under  normal  conditions  without  de- 
struction, and  that  the  object  before  the  meeting  was  to 
prepare  specifications  to  that  end. 

Mr.  Henry  G.  Reist  compared  electrical  machinery  with 
gas  engines,  waterwheels  and  steam  turbines.  The  speaker 
suggested  that  the  rating  of  motors  be  based  on  ability  to 
run  with  a  given  load  during  a  certain  length  of  time,  this 
length  of  time  to  be  stated  with  the  rating,  lie  favored 
conservatism    and   recommended   low   temperatures. 

Mr.  B.  G.  1. amine  declared  that  the  sub-committee  has 
advocated  cutting  down,  not  raisin;;  the  temperature.  It 
has  recommended  that  the  actual  temperature  rise  should 
not  exceed  50  deg..  and  that  beyond  tins  the  designer  may 
go  as  low  as  he  likes.  The  danger  in  the  old  method  of 
rating  was  that  there  was  no  definite  limit,  and  this  defect 
in  particular  the  committee  had  tried  to  remedy. 

Prof.  Alexander  M.  Gray  mentioned  that  it  is  not  always 
the  insulating  material  which  is  the  limiting  factor.  The 
iron  at  present  available  lias  to  have  fully  as  much  con 
sideration.  Generators,  he  said,  should  be  rated  on  the 
kilovolt-ampere  basis  and  not  with  respect  to  kilowatt 
the  latter  often  leads  to  misunderstandings.  Bearings 
have  not  received  consideration  from  the  committee,  al 
though  the  speaker  thought  generator  bearings  to  be  of 
fully  as  much  importance  as  those  of  other  machinery. 
He  also  suggested  that  the  Standardization  Rides  be 
printed  and  sent  out  broadcast  so  that  they  might  reach 
every  user  and  prospective  purchaser  oi  electrical  equip- 
ment. 


Mr.  R.  F.  Schuchardt  recommended  that  both  continuous 
and  special  rating  be  given  on  all  electrical  machinery. 

Mr.  H.  M.  Ilobart  recommended  the  single  rating  as 
being  sufficient,  and  declared  that  the  manufacturer  is  in 
search  of  the  best  results  for  the  whole  industry.  A  dis- 
cussion ensued  participated  in  by  Messrs.  Torchio,  Behrend 
and  Steinmetz,  as  to  the  advisability  of  considering  the 
ible  temperatures  of  the  hottest  points  and  how  to 
determine  such  temperatures.  Mr.  Behrend  forcefully  em- 
phasized the  necessity  of  the  manufacturers'  guarantee  as 
to  hot  points.  Dr.  Steinmetz  gave  assurance  that  the  manu- 
Facturers  were  willing  to  give  this  if  they  could  be  shown 
Mime  way  of  finding  the  hot  spot.  Thermometers  and  re- 
sistance coils,  he  said,  will  not  necessarily  show  the  hottest 
spots. 

Mr.  C.  F.  Scott  illustrated  the  difficulty  of  simple  stand- 
ardization rides  to  cover  all  cases,  citing  the  instance  of 
railway-motor  classifications,  for  which  lengthy  definitions 
are  required.  It  will  be  necessary  in  many  cases,  he  in- 
sisted, to  determine  service  conditions. 

Mr.  G.  A.  Adams  suggested  that  manufacturers  might 
.guarantee  in  operation  given  surface  temperatures  which, 
as  long  as  maintained,  would  insure  safe  internal  tempera- 
tures. 

Prof    C.  L.  de  Muralt  declared  th  Hirers,  con- 

sulting engineers  and  operating  engineers  are  all  agreed 
that  protection  of  insulation  is  essential  and  that  the  hottest 
point  which  is  in  touch  with  it  should  be  limited  in  tempera- 
ture. 

Dr.  A.  E.  Kennedy  said  that  the  question  is  only  one  of 
the  temperature  measurable  in  the  hottest  place,  but  must 
be  definite. 

Mr.  W.  IT.  Powell  spoke  of  the  necessity  of  defining  ac- 
curately the  output  of  the  machine. 

On  motion  of  Mr.  Farley  Osgood,  invitations  were  ex- 
tended to  the  National  Electric  Light  Association,  the 
American  Flectric  Railway  Association  and  the  Associa- 
tion of  Edison  Illuminating  Companies  to  contribute,  within 
thirty  days,  expressions  of  opinion  concerning  the  proposed 
ratings. 

Abstracts  of  the  papers  and  discussions  presented  at  the 
remaining   sessions   will   be  given  in  a   following  issue. 


Problems  of  Illumination  Discussed  at  Milwaukee 
Joint   Meeting 

A  successful  joint  meeting  of  various  engineering  so- 
cieties was  held  at  the  Republican  House  in  Milwaukee  on 
Feb.  22.  Among  the  participating  societies  were  the  Chi- 
cago Section  of  the  Illuminating  Engineering  Society,  the 
Engineering  Society  of  Wisconsin  and  the  Milwaukee  Elec- 
trical League.  The  papers  of  electrical  interest  related  to 
various  phases  of  illumination.  Mr.  F.  A.  Yaughan,  of 
Milwaukee,  chairman  of  the  *  hicago  Section  of  the  Illu- 
minating Engineering  Society,  did  much  to  bring  about  the 
joint  meeting,  and  he  is  entitled  to  praise  for  its  success. 
The  attendance  was  about  [30.  The  out-of-town  members 
were  entertained  at  lum  'inner  by  the  hospitable 

engineers  1  if  Milw  aukee. 

Mr.   P.   II.   <  onnolly.  of   Rai  ent   of  the    I 

neering    Society    of    Wisconsin,    presided    at    the    for. 
meeting,  when  pap 
w  ere  read  and  disc  is  sed.      \  fter  t1 

luncheon.  Mr.  Vaughan  presiding.     5  re  made  by 

\l, 'i      1      V  Duffy,  for  the  Milwaukee  Klectn 
I.  R.  Cravath,  for  the  1  hicag  if  the  Illuminating 

Engini  iety;  Armand  D.  K 

Chapter  of  the  American   Institute  of  Architects:   Dean   F. 
E.   furneaure,  oi  the  University  of  Wisconsin;  Prof 
Smith,  of  the  same  university,  and   Mr.   Euclid   Borden,  of 
the  Milwaul  llowing  this  there 

was   a    trip   to   the   plant    of   the    Milwaukee   Coke  &   Gas 
Company. 
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Experiments  with   Light 

The  afternoon-evening  session  lasted  from  5  to  8  p.m. 
The  first  feature  was  some  experiments  made  by  Mr.  M. 
Luckiesh,  physicist  of  the  National  Electric  Lamp  Associ- 
ation of  Cleveland,  who  took  for  his  subject  "Light  and 
Art."  In  a  little  theater  or  booth  provided  with  numerous 
sources  of  electric  light  arranged  so  that  various  combina- 
tions could  be  made,  the  speaker  demonstrated  the  effect 
of  the  direction,  intensity  and  color  of  light  in  bringing  out 
the  details  of  sculptures  and  pictures.  Many  beautiful  and 
some  amusing  effects  were  obtained  by  the  manipulation 
of  light  effects  in  the  skilful  hands  of  the  lecturer.  He 
made  the  statement  that  in  his  opinion  daylight  effects  are 
not  to  be  sought  necessarily  in  artificial  lighting.  He  dwelt 
upon  the  great  possibilities  in  the  use  of  colored  lighting 
and  said  that  in  coming  years  esthetic  effects  which  are  now 
only  dimly  foreseen  will  be  attained  by  this  means. 

Ocular  Comfort  and  Its  Relation  to  Glare 
Mr.  F.  A.  Vaughan  read  a  paper  of  which  he  and  Dr.  Nel- 
son M.  Black,  of  Milwaukee,  were  the  joint  authors.  It  had 
for  its  subject  "Ocular  Comfort  and  Its  Relation  to  Glare 
from  Reflecting  Surfaces."  The  authors  exhibited  a  num- 
ber of  specimens  of  printing  and  lithography  to  show  good 
practice  and  bad  practice  in  relation  to  the  proper  kinds  of 
paper,  ink  and  type  to  be  used  in  books  and  magazines  in 
order  to  produce  the  least  strain  on  the  eyes  in  reading. 
Mr.  Vaughan  said  that  engineers,  publishers,  printers, 
paper  makers,  printing-ink  makers  and  ophthalmologists 
should  co-operate  to  do  away  with  the  use  of  highly  glazed 
paper,  which  he  characterized  as  "abominable."  The  work 
of  other  investigators  in  this  field  was  mentioned,  and  the 
author  dwelt  on  the  general  benefits  of  the  diffusion  of 
light.  In  speaking  about  the  advantages  of  uncalendered 
papers  from  the  viewpoint  of  ocular  comfort  Mr.  Vaughan 
pointed  out  that  the  modern  offset  process  of  illustration 
produces  its  best  effect  on  such  papers.  Speaking  of  the 
specular  reflection  from  glazed  paper,  he  said:  "We  are 
concerned  in  the  elimination  of  that  form  of  reflection 
which  produces  objectionable  glare."  However,  glare  is 
partly  dependent  upon  the  character  of  the  illumination  as 
well  as  on  the  kind  of  paper  used  for  books  and  magazines. 
Referring  to  the  effect  of  color  on  vision,  the  speaker  advo- 
cated monochromatic  light. 

Dr.  Black  contributed  a  short  dissertation  on  the  anatom- 
ical construction  of  the  eye  and  the  manner  in  which  it 
performs  its  work  as  the  organ  of  vision.  Mr.  Vaughan 
alluded  to  the  importance  of  the  work  of  the  Illuminating 
Engineering  Society's  committee  on  glare  from  reflecting 
surfaces. 

A  Photometer  Screen  for  Street-Lighting  Tests 

Mr.  J.  R.  Cravath  read  a  short  paper  prepared  by  Prof. 
Arthur  H.  Ford,  of  the  University  of  Iowa,  entitled  "A 
Photometer  Screen  for  Use  in  Tests  of  Street  Illumination." 
The  author  pointed  out  that  the  ordinary  method  of  measur- 
ing street  illumination  on  the  horizontal  plane,  or  one  nor- 
mal to  the  ray  of  light,  does  not  give  the  information  de- 
sired. He  proposes  to  overcome  this  by  using  as  a  screen 
a  body  with  rounded  surfaces  or  several  plane  surfaces, 
the  mean  illumination  of  which  is  determined.  Such  a 
screen  would  correspond  to  a  brick,  if  plain  surfaces  are 
used,  or  to  a  stone,  if  round  surfaces  are  used,  and  the 
illumination  would  be  to  a  considerable  extent  independent 
of  the  direction  from  which  the  light  came.  The  paper  was 
a  record,  with  diagrams,  of  some  tests  with  screens  having 
various  configurations.  Five  screens  were  used.  One  con- 
sisted of  a  plate  of  translucent  milk-white  glass  with  a 
ground  surface.  A  second  was  a  cube  of  paraffin.  Paraf- 
fin is  not  a  suitable  substance  for  making  permanent 
screens,  but  from  the  ease  with  which  it  may  be  molded 
into  irregular  shapes  it  is  well  adapted  for  making  screens 
for  temporary  use.     Its  optical  properties  are  satisfactory 


if  the  screens  are  carefully  selected.  A  third  screen  was 
one-fourth  of  a  paraffin  sphere  having  one  flat  side  covered 
with  an  opaque  screen.  A  fourth  was  an  Alba  glass  hemi- 
sphere having  one  half  blackened.  The  fifth  screen  was  the 
same  as  the  fourth  with  the  addition  of  a  piece  of  paper  on 
the  flat  side  of  the  hemisphere.  The  results  obtained  with 
test  readings,  using  one-fourth  of  a  paraffin  sphere,  were 
satisfactory  for  use  in  street  photometry.  The  writer  sug- 
gested the  use  of  a  screen  of  this  form  made  of  Alba  or 
some  similar  glass. 

Colored  Surroundings  and  the  Color  of  Useful  Light 

The  last  paper  of  the  evening  was  read  by  Mr.  M.  Luckiesh, 
whose  subject  was  "The  Influence  of  Colored  Surround- 
ings on  the  Color  of  the  Useful  Light."  This  paper  gave 
results  of  a  study  made  to  determine  the  magnitude  of  the 
influence  of  colored  surroundings  on  the  color  of  useful 
light.  Calculations  given  in  the  paper  show  that  only  a 
moderate  yellow  paper  is  required  to  change  the  color  of 
tungsten  light  to  that  of  the  carbon-filament  lamp.  Both 
direct  and  indirect  lighting  were'  considered  in  the  com- 
putations, the  results  obtained  being  plotted  in  several  ways. 
Mr.  Luckiesh's  paper  on  this  subject  appeared  in  abstract 
in  the  Electrical  World  of  Feb.  22. 


Spokane   Convention   of   Engineering   Societies 

The  first  meeting  of  members  of  engineering  and  scien- 
tific societies  of  Spokane  and  vicinity  was  held  in  the 
Moorish  room  of  the  Spokane  Hotel,  Feb.  19,  20  and  21. 
There  was  an  attendance  of  over  150  and  twenty-five 
papers  were  discussed,  as  announced  in  our  issue  last  week. 
Members  of  twenty-three  national  and  local  societies  had 
been  invited  to  the  meeting.  A  permanent  organization 
was  effected  and  plans  were  made  for  annual  meetings  in 
the  future.  Mr.  J.  C.  Ralston,  consulting  engineer,  Spokane, 
occupied  the  chair  and  Mr.  L.  K.  Armstrong,  mining  engi- 
neer, Spokane,  acted  as  secretary. 

Mr.  Ralston  called  the  meeting  to  order  and  introduced 
Mayor  Hindley,  who  extended  the  welcome  of  the  city. 
Mr.  C.  Z.  Fowler,  of  Seattle,  then  urged  affiliation  with  the 
Pacific  Northwest  Society  of  Engineers  and  the  formation 
of  a  local  chapter  in  Spokane.  It  was  resolved,  however,  to 
maintain  the  identity  of  the  local  society  for  the  present 
and  to  appoint  a  committee  to  take  up  the  question  of  affilia- 
tion at  a  later  date,  as  it  was  felt  that  it  would  be  advis- 
able to  have  a  regular  annual  meeting  in  Spokane  in  the 
future. 

The  first  day  was  civil  engineering  day,  the  feature 
being  a  paper  on  engineering  education  by  Mr.  Ralston. 
The  author  condemned  the  technical  schools  for  giving  the 
future  engineer  his  training  on  technical  lines  only,  with 
little  attention  to  civics,  economics,  sociology  and  other 
broadening  subjects.  Engineering  work  should  have  three 
ideals,  social,  artistic  and  economic,  and  these  should  all 
be  kept  before  the  student.  A  technical  man  is  presumably 
well  educated,  and  one  therefore  presupposes  in  him  an 
ability  to  use  good  English  and  to  write  not  only  accurately 
but  with  ease.  There  is  frequent  question  of  the  adequacy 
of  an  engineer's  compensation,  but  cannot  the  reason  for 
this  be  found  perhaps  to  lie  with  the  engineer  himself? 
Do  engineers  pull  together  as  well  as  men  in  other  pro- 
fessions? Is  not  the  failure  to  do  this  the  cause  for  some 
criticism  by  the  public?  It  is  perhaps  a  characteristic 
failing  of  engineers  that  they  avoid  contact  with  business 
men  in  general  and  make  little  effort  to  occupy  prominent 
or  influential  positions  in  the  community. 

On  Feb.  20,  electrical  day,  the  meeting  was  held  under 
the  auspices  of  local  members  and  associates  of  the  Ameri- 
can Institute  of  Electrical  Engineers.  Mr.  V.  H.  Greis- 
ser,  chief  electrical  engineer  of  the  Washington  Water 
Tower  Company,  was  chairman  for  the  day.     A  telegram 
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from  Mr.  Ralph  W.  Pope  was  read  stating  that  the  board 
of  directors  of  the  A.  I.  E.  E.  authorized  the  organization 
of  a  local  section  in  Spokane.  As  some  twenty-five  candi- 
dates were  pledged  to  join  in  addition  to  the  members  and 
associates  now  in  Spokane,  the  formation  of  a  local  sec- 
tion was  assured. 

The  first  paper  of  the  day  was  "Illumination  and  Wiring 
of  Large  Buildings,"  by  Messrs.  W.  K.  Stacy  and  H.  B. 
Peirce,  of  Spokane.  The  first  part  of  the  paper,  read  by 
-Mr.  Peirce,  took  up  the  question  of  illumination.  The 
writer  first  gave  a  short  summary  of  the  aims  of  the  illumi- 
nating engineer  and  then  showed  how  some  problems  in 
hotel  and  office  building  work  might  be  treated.  The 
author  emphasized  the  need  of  not  only  an  efficient  instal- 
lation but  one  conforming  to  the  requirements  of  the  archi- 
tect and  one  that  would  be  comfortable  to  the  user.  Mr. 
Stacy  then  took  up  the  question  of  wiring,  with  particular 
regard  to  the  adoption  of  specifications  that  would  be 
clear  and  exact.  Far  too  often  specifications  are  submitted 
to  bidders  which  repeat  much  that  is  covered  by  the 
National  Electrical  Code  and  contain  little  as  to  the  real 
details  of  design,  virtually  leaving  the  whole  matter  to  the 
contractor,  with  the  result  that  no  two  contractors  figure 
on  the  same  requirements.  The  question  of  switchboard 
design  was  also  discussed,  showing  the  reasons  for  certain 
requirements. 

The  next  topic  on  the  program,  "Long  Lake  Power  De- 
velopment," by  Mr.  C.  S.  MacCalla,  general  manager  of 
the  Washington  Water  Power  Company,  was  an  illustrated 
lecture  on  the  work  of  the  development  to  date.  A  num- 
ber of  most  interesting  lantern  slides  were  shown  which 
exhibited  the  history  of  the  work  from  its  commencement. 
Particular  attention  was  given  to  the  unusual  features  in 
the  construction  of  the  large  dam  and  to  the  methods  of 
taking  care  of  any  water  that  might  percolate  through  the 
bedrock  and  establish  an  upward  pressure  on  the  base  of 
the  dam.  The  gravity  system  of  concrete  mixing  as  used  in 
building  the  dam  was  also  explained  in  detail.  During  the 
discussion,  which  was  general,  the  consensus  of  opinion 
seemed  to  be  that  unless  the  conditions  were  exceptionally 
favorable  to  gravity  mixing  no  saving  was  effected  by  that 
method. 

The  next  paper,  entitled  "Theory  of  Electric  Power 
Transmission,"  by  Professor  H.  V.  Carpenter,  Washington 
State  College,  presented  an  exact  solution  for  determining 
the  behavior  of  a  transmission  line  which  he  claimed  is 
both  easy  to  derive  and  easy  to  use  in  actual  problems. 
The  author  first  derived  the  well-known  differential  equa- 
tions which  express  the  fundamental  relations  in  a  trans- 
mission circuit  and  then  developed  the  familiar  solution 
which  is  expressed  as  an  infinite  series,  giving  the  genera- 
tor emf  or  current  in  terms  of  the  line  constants  and  the 
receiver  emf  and  impedance.  A  practical  example  of  a 
three-phase   transmission   was   then    solved. 

"Notes  on  the  Western  Canada  Power  Company,"  by 
Mr.  F.  D.  Nims,  electrical  engineer,  Vancouver,  B.  C, 
described  the  40,000-kw  development  on  the  Stave  River. 
This  project  is  noteworthy  as  having  storage  sufficient  to 
operate  the  plant  at  full  output  for  ninety  days  with  no 
rainfall  or  run-off.  For  distribution  the  company  is  using 
a  12,000-volt  line  on  the  same  right-of-way  as  the  high- 
tension  lines  and  is  stepping  down  the  emf  from  this  to  the 
consumer's  pressure  by  means  of  pole-type  transformers, 
doing  away  with  substations  in  must  cases.  At  the  city  the 
company  delivers  energy  to  a  substation  at  13,000  volts, 
where  the  emf  is  stepped  down  to  2300  volts  and  the  energy 
is  sent  out  in  lead-covered  armored  cables  laid  directly  in 
trenches  without  other  protection;  from  these  cables  serv- 
ices are  tapped  to  consumers'  premises.  As  only  large  cus- 
tomers are  served,  this  method  has  proved  very  satisfac- 
tory. The  company  is  now  using  the  metric  system  on  all 
its  plans  and  designs,  although  all  drawings  sent  to  con- 
tractors are  first  changed  to  the  English   system   fur  their 


convenience.  This  is  said  to  have  proved  a  great  success 
with  the  company  employees.  Some  interesting  lantern 
slides  were  shown  illustrating  the  character  of  the  coun- 
try and  the  problems  of  transmission  encountered.  Lively 
discussion  followed  the  presentation  of  this  paper,  a  ques- 
tion being  raised  as  to  the  desirability  of  using  steel  foot- 
ings for  the  towers  instead  of  concrete. 

The  last  day  of  the  session  was  mining  day.  Among 
other  papers  was  one  presented  by  Mr.  J.  B.  Fisken  on 
"Electricity  in  Mining."  In  the  absence  of  Mr.  Fisken  the 
paper  was  read  by  Mr.  M.  V.  Birkett.  The  paper  was  of 
peculiar  interest  as  Mr.  Fisken  had  been  superintendent  of 
the  Washington  Water  Power  Company  even  before  its 
entering  the  field  of  supplying  energy  to  the  Cceur  d'Alene 
mines.  The  paper  traced  the  history  of  the  application  of 
electricity  from  its  first  use  in  1874,  for  the  ignition  of 
blasts,  to  its  modern  applications.  Energy  was  first  sup- 
plied to  the  Cceur  d'Alene  mining  district  by  long-distance 
transmission  in  1903,  where  it  proved  so  successful  that  it 
was  soon  in  general  use.  The  local  water  supply  formerly 
used  for  small  hydroelectric  developments  was  found  to  be 
more  valuable  for  use  in  the  concentrators,  and  the  timber 
was  too  valuable  for  the  timbering  of  shafts  to  allow  its 
use  for  the  generation  of  steam  power.  It  is  now  the  policy 
of  the  company  in  serving  the  district  to  deliver  energy 
at  60,000  volts  pressure  to  a  relatively  small  number  of  sub- 
stations, distributing  therefrom  at  6900  volts.  Electricity 
is  now  used  in  the  mines  for  hoisting,  blasting,  air  com- 
pressing and  lighting;  heating  has  been  considered  but  does 
not  appear  to  be  feasible.  Discussion  of  the  paper  was 
postponed  until  the  next  meeting  of  the  local  section  of  the 
American  Institute  of  Mining  Engineers,  when  it  is  hoped 
Mr.  Fisken  may  be  present. 

The  session  closed  with  a  banquet  at  which  there  was  an 
attendance  of  about  100,  Mr.  Ralston  acting  as  toast- 
master.  It  was  the  unanimous  opinion  that  the  meeting, 
the  first  of  its  kind  in  Spokane,  was  a  great  success,  and  it 
is  planned  to  have  a  similar  meeting  annually  in  the  future. 


Illinois  University  Electrical  Show 

On  Feb.  6,  7  and  8  the  fourth  electrical  show  of  the  Uni- 
versity of  Illinois  was  held  in  the  Electrical  Laboratory  at 
Urbana,  111.  The  entire  three  floors  of  the  building  were 
devoted  to  displays  of  electrical  apparatus  and  novel  elec- 
trical demonstrations.  The  policy  has  always  been  to  ex- 
clude commercial  exhibits  and  to  show  nothing  which 
would  not  in  some  way  demonstrate  new  or  interesting  elec- 
trical phenomena.  To  this  end.  all  electrical  engineering 
Students  were  urged  to  present  such  displays  as  would  be 
(if  the  most  interest  to  the  general  public. 

The  result  was  very  gratifying.  Fifty-five  exhibits  were 
entered,  containing  features  interesting  ami  instructive  to 
the  layman  as  well  as  to  the  technician.  The  apparatus 
shown  varied  from  the  delicate  galvanometer  usi 
measure  the  resistance  of  the  human  body  to  the  100-kw 
testing  trans  former  for  break-down  tests.  The  maximum 
power  demand  when  the  show  was  in  operation  exceeded 
600  kw.  which  was  furnished  by  the  university  power  plant 
and  the  local  lighting  company. 

Among  the  exhibits,  the  high-tension  break-down  tests 
and  corona  display  were  probably  the  most  spectacular. 
and  these  caused  much  comment.  Insulators  were  shown 
under  test  and  were  broken  down,  motors  of  special  design 
were  operated  by  static  electricity,  and  other  inter 
exhibitions  were  given.  The  life-saving  exhibit  showed 
the  most  approved  methods  of  resuscitation  from  electric 
shock  and  showed  in  detail  the  operation  of  the  pulmotor 
and  the  oxygen  helmet.  The  prevention  and  control  of 
electrical  fires  were  thoroughlj  demonstrated.  In  the  tele- 
phone and  telegraph  department  a  licensed  wireless  sta- 
tion  was    it   all  times  in  communication  with  distant   cities. 
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The  latest  types  of  telegraph  and  telephone  apparatus,  as 
well  as  a  complete  200-line  telephone  switchboard,  were 
operated  and  explaind. 

Among  the  other  "stunts;'  eggs  were  fried  on  a  cake  of 
ice,  artificial  ducks  swam  and  dived  in  a  large  tank  at  the 
will  of  the  operator,  and  an  aluminum  bronco  "bucked" 
persistently  on  a  flat-topped  table.  An  electric  cafe  was 
operated  in  connection  with  the  show,  special  features 
being  electric  cooking,  an  electric  fountain  and  an  electric 
orchestra.  The  lighting  effects  and  general  arrangement 
made  the  cafe  an  attractive  exhibit.  The  show  was  man- 
aged throughout  by  the  Electrical  Engineering  Society  of 
the  university.  Although  the  cost  of  giving  a  non-com- 
mercial show  is  necessarily  great,  the  society  was  able  to 
report  that  the  proceeds  from  the  unusually  large  attend- 
ance had  covered  all  expenses. 


Boston  Edison  Engages  English  Expert 

Arrangements  have  been  made  by  the  Edison  Electric 
Illuminating  Company  of  Boston  to  retain  the  services  of 
Mr.  Arthur  Wright,  of  London,  to  act  in  a  general  advisory 
capacity.  Mr.  Wright  is  best  known  in  this  country  as  the 
originator  of  the  Wright  demand  indicator  system,  although 
as  a  matter  of  fact  his  principal  activities  during  the  past 
ten  or  twelve  years  have  been  in  connection  with  the  con- 
struction and  operation  of  large  electricity  supply  com- 
panies. Mr.  Wright  is  planning  to  spend  considerable  time 
in  Boston  in  the  early  spring. 


Profit-Sharing  Plan  in  Engineers'  Office 

One  of  the  first  applications  of  profit  sharing  to  be  made 
in  the  engineering  profession  was  announced  on  Feb.  17 
at  a  dinner  of  the  architectural  and  engineering  firm  of 
Ballinger  &  Perrot,  Philadelphia,  Pa.,  by  Mr.  Walter  F. 
Ballinger,  senior  member  of  the  firm,  who  explained  the 
twofold  basis  on  which  the  division  of  profits  will  be  made 
among  the  company's  employees,  to  whose  energy  and  in- 
dustry the  success  of  the  business  is  largely  accredited : 
First,  a  certain  sum  will  be  set  aside  from  the  profits,  in 
which  sum  all  employees  will  share  equally  irrespective  of 
their  salaries;  second,  there  will  be  the  division  of  an  addi- 
tional amount  based  on  the  proportion  which  each  em- 
ployee's salary  bears  to  the  total  salary  roll.  Taking  the 
men  of  the  company  wholly  by  surprise,  the  announcement 
was  followed  by  the  distribution  of  checks  covering  each 
employee's  share  in  the  profits  of  the  last  year. 


Bills   to   License   Electrical   Contractors 

Bills  providing  for  the  licensing  of  electrical  contractors 
are  now  before  the  State  Legislatures  of  New  Jersey  and 
California.  Mr.  James  F.  McLaughlin,  of  Atlantic  City, 
N.  J.,  formerly  of  the  Philadelphia  city  electrical  depart- 
ment, has  submitted  a  bill  to  the  New  Jersey  Legislature 
which,  if  passed,  will  require  the  licensing  of  all  electrical 
contractors  and  workers  in  that  State.  Under  the  terms  of 
the  proposed  act,  contractors  will  be  required  to  furnish  a 
bond  in  the  sum  of  $2,000  as  a  guarantee  of  the  quality  of 
their  work. 

Assemblyman  W.  S.  Scott,  of  San  Francisco,  has  intro- 
duced a  bill  in  the  California  Legislature  providing  for  the 
licensing  of  all  "master  electricians"  and  electrical  work- 
men installing  wiring  and  apparatus.  Mr.  Scott  proposes 
a  board  of  electrical  examiners  consisting  of  five  members 
having  terms  of  one,  two  and  three  years,  all  of  whom 
shall  themselves  be  "master  electricians"  or  contractors. 
This  board  would  meet  quarterly  at   Sacramento   for  the 


examination  of  candidates'  knowledge  of  electricity,  ex- 
perience and  good  moral  character.  A  fine  of  $25  to  $100 
is  provided  for  the  punishment  of  any  person  who  under- 
takes electrical  work  without  a  license,  with  an  alternative 
penalty  of  five  to  sixty  days  in  the  county  jail,  or  both. 
Twenty-five  dollars  is  fixed  as  the  application  fee  for 
examination,  and  $10  as  the  annual  fee  for  renewal  of 
license. 


Chicago  Labor  Unions  Sued  Under  Sherman  Law 

Two  local  unions  of  the  International  Brotherhood  of 
Electrical  Workers  were  sued  in  Chicago  on  Feb.  24  by  the 
federal  government  under  the  anti-trust  law,  it  being  al- 
leged that  the  defendants  had  unlawfuly  interfered  with 
interstate  messages  of  the  Postal  Telegraph  Cable  Com- 
pany. A  strike  against  the  company  was  declared  recently, 
and  the  government  charges  that  officers  and  members  of 
the  union  combined  and  conspired  to  perform  acts  of 
violence  and  depredation  to  injure  the  Postal  company's 
wires  and  to  interfere  with  the  transmission  of  govern- 
ment and  commercial  messages  comprising  interstate  com- 
merce. The  government's  bill  also  charges  that  the  alleged 
unlawful  acts  have  violated  the  rights  granted  under  the 
Constitution  and  laws  of  the  United  States  to  the  telegraph 
company  and  to  the  senders  of  messages.  An  injunction 
restraining  the  acts  of  the  defendants  is  asked  for  by  the 
government. 

Labor  troubles  between  the  Postal  company  and  the  elec- 
trical unions  arose  in  September  last  over  the  company's 
refusal  to  establish  the  "closed  shop"  principle.  The  com- 
pany refused  to  discharge  old  and  faithful  employees  who 
were  not  members  of  the  union.  But  upon  the  imminence 
of  a  strike  during  October  the  company  discharged  its 
union  employees  and  replaced  them  with  non-members. 
The  government  charges  that  threats  and  acts  of  violence 
occurred  soon  after,  the  telegraph  company  being  powerless 
to  prevent  recurring  acts  of  violence  against  its  outside 
plant  in  the  city  of  Chicago,  usually  committed  at  night. 
The  suit  is  of  special  interest  because  several  futile  at- 
tempts have  been  made  in  Congress  during  the  past  few 
years  to  exempt  labor  unions  from  the  Sherman  law. 


Congress  Passes  Corporate  Value  Bill 

The  Adamson  bill,  requiring  the  Interstate  Commerce 
Commission  to  ascertain  the  actual  value  of  all  railroads, 
telegraph  and  telephone  companies  and  other  common  car- 
riers, passed  the  Senate  on  Feb.  24  with  practically  no 
opposition.  Slight  changes  made  in  the  bill  will  require  a 
conference  with  the  House.  It  is  believed  that  all  differ- 
ences will  be  adjusted  and  the  bill  sent  to  the  President  be- 
fore the  final  adjournment.  The  purpose  of  the  bill  is  to 
furnish  a  basis  for  the  fixing  of  equitable  transportation 
rates  and  reasonable  charges  for  telegraph  and  telephone 
service. 


Public  Service  Commission  News 

Michigan  Commission 

Mr.  Lawton  T.  Hemans,  chairman  of  the  Michigan  State 
Railroad  Commission,  addressed  the  State  Legislature 
Feb.  20.  pointing  out  the  weakness  of  present  laws  relating 
to  the  supervision  of  telephone  operation.  The  Giles  law. 
intended,  he  said,  to  give  the  commission  complete  control 
over  telephone  companies  in  some  directions,  fails  especially 
in  according  it  power  to  enforce  interchange  of  messages 
between  systems.  Advocating  short-term  advance  pay- 
ments, Mr.  Hemans  said  he  felt  it  unjust  to  force  com- 
panies to  furnish  service  to  every  applicant  without  some 
protection. 
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Indiana    Commission 

A  State  Public  Utility  Commission,  with  powers  similar 
to  those  of  the  Wisconsin  State  Commission,  was  created 
by  act  of  the  Indiana  Legislature  on  Feb.  26.  The  com- 
mission is  to  have  supervision  over  all  privately  owned  and 
municipal  utilities  except  railroads  and  will  consist  01  five 
members  and  counsel  appointed  by  the  Governor.  The  act 
permits  the  newly  formed  commission,  with  the  consent  of 
the  Governor,  to  employ  attorneys,  engineers  and  expert 
accountants  for  the  prosecution  of  its  work.  The  duties 
of  the  commission  will  consist  of  requiring  every  public 
utility  to  furnish  to  the  public  reasonably  adequate  service 
at  just  rates.  A  sum  of  $75,000  annually  has  been  appro- 
priated to  defray  the  expenses  of  the  commission. 
Ohio   Commission 

The  commission  has  accorded  to  the  Brookville  &  Lewis- 
burg  Lighting  Company,  of  Lewisburg,  Ohio,  permission 
to  issue  and  sell  $10,000  worth  of  common  stock  for  the 
purpose  of  building  a  transmission  line  in  Brookville.  The 
company  is  directed  to  report  at  intervals  of  three  months 
the  disposition  and  use  made  of  the  proceeds  of  this  sale 
until  all  of  the  authorized  stock  has  been  sold. 

Franchises  granted  by  a  municipality  to  corporations  or 
public  utilities  are  contracts  and  cannot  be  impaired  by  any 
subsequent  action  of  the  Legislature,  according  to  an 
opinion  rendered  by  Attorney-General  Hogen  in  the  com- 
plaint  before  the  Public  Service  Commission  against  the 
Columbus  Street  Railway  Company,  brought  by  Mr.  James 
Ko^s,  of  Columbus. 

(  Ialiforn  i  a  Com  mission 

The  commission  has  issued  an  order  granting  the  South- 
ern Sierras  Power  Company  permission  to  raise  its  schedule 
of  rates  for  electric  motor  service  for  irrigation  pumping 
purposes  in  certain  portions  of  Riverside  and  San 
Bernardino  Counties  outside  of  incorporated  cities  and 
towns. 

A  decision  has  been  rendered  by  the  commission  author- 
izing the  Half  Moon  Bay  Light  &  Power  Company  to 
accept  promissory  notes  in  payment  for  part  of  its  capital 
stock,  on  condition  that  the  stock  should  not  be  issued  until 
the  notes  have  been  paid. 

Ontario  Commission 

The  Hydroelectric  Commission  of  Ontario  recently  held  a 
hearing  on  the  complaint  of  the  City  Council  of  London 
(Ont.)  setting  forth  that  the  Water  and  Light  Commission- 
ers are  charging  an  exorbitant  sum  for  street  lighting.  The 
rates  had  already  been  approved  by  the  commission,  and 
the  city  filed  an  appeal.  The  Hon.  Adam  Beck,  chairman  of 
the  commission,  stated  that  the  hearing  was  held  largely  as 
a  matter  of  policy  and  ruled  that  all  municipalities  in  the 
Provinces  must  be  treated  by  the  commission  without  im- 
partiality or  discrimination.  It  seems  unlikely  that  the  com- 
mission will  modify  its  former  ruling. 

Massachusetts  Commission 

Governor  Foss  has  recommended  an  appropriation  of 
$15,000  by  the  Legislature  to  enable  the  Attorney-General 
to  continue  the  proceedings  in  the  courts  in  connection  with 
the  order  of  the  Gas  and  Electric  Light  Commission  re- 
ducing the  price  of  gas  at  Haverhill.  In  a  special  message 
the  Governor  said  that  the  whole  question  of  public-utility 
regulation  by  the  Slate  is  involved  in  the  case.  The  1  [aver 
hill  Gas  Light  Company  has  secured  an  injunction  against 
the  enforcement  of  the  board's  order  and  contends  that  the 
price  set  is  confiscatory. 

The  proposal  to  extend  the  powers  of  the  board  to  in- 
clude supervision  over  the  hunks  and  papers  of  voluntary 
associations  was  opposed  al  a  hearing  on  Feb.  24  before 
the  legislative  committee  on  public  lighting  by  Mr.  E.  W. 
Burdett,  of  Huston,  on  behalf  of  the  Massachusetts  Electric 
Lighting  Association,  lie  contended  that  the  publicity 
proposed    might   result   in   shaking   out    security    holders. 


District  Commissioners  to  Regulate  Utilities 
A  bill  passed  by  the  United  States.  Senate  gives  the  com- 
missioners of  the   District  of  <  olumbia  the  authority  of  a 
public    utilities    commission,    with    power    to    regulate    the 
services    and    charges    of    utility    co  The    com- 

missioners are  directed  to  make  a  physical  valuation  01  the 
properties  of  every  public-utility  concern  in  the  District 
and  report  to  Congress. 

Another  bill,  introduced  by  Senator  La  Follette,  making 
it  unlawful  For  "fori  orations  to  own  or  control  the 

capital  stocks,  bonds  or  indebtedness  of  local  utilities  cor- 
porations in  the  District  of  Columbia,"  has  been  passed  by 
the  Senate.     The  bill  is  declai  med  al   a   \  irginia 

holding  company  recently  chartered  to  take  over  the  pub- 
lic service  corporations  of  the   lli^triet  of  ('olumbia. 


Current  News  and  Notes 


X.  F.  L.  A.  Convention  Committees. — The  headqua 
of  the  entertainment,   hotel  and  transportation  committees 
for  this  year's  National  Electric  Light  Association  conven- 
tion in  Chicago  will  be  in  the  Hotel  Sherman,  owing  to  the 
fact  that   its   location   is  convenient  to   Medinah   Temple. 

*  *     * 

Compilation  of  Lighti  g  Rati  —A  useful  compilation 
of  the  complete  lighting  schedules  of  140  central- 
companies  in  the  State  of  Ohio  has  just  been  i*.mk-<1  b)  the 
Ohio  Electric  Light  Association,  of  which  Mr.  D.  L. 
( iaskill,  Greenville,  Ohio,  is  secretary.  The  data  listed 
include  domestic,   commercial   and   street-lighting   rates. 

*  *     * 

Honor  for  an  Old  Electric  Vehicle. — A  Chicago 
manufacturer  of  electric  automobiles  offers  to  pay  $50  to 
the  owner  driving  the  oldest  electric  brougham  made  by 
this  company.  The  age  of  the  car  will  be  determined  by 
the  serial  or  model  number.  The  reward  will  be  paid  only 
to  a  private  owner,  and  the  car  must  be  driven  to  the  fac- 
tory under  its  own  power  not  later  than  March   10. 

*  *     * 

Municipal  Control  of  Electric  Service  Proposed  in 
Illinois. — Senator  A.  J.  Olson,  of  Woodstock,  has  intro- 
duced a  bill  in  the  upper  house  of  the  Illinois  Legislature 
giving  cities  and  villages  in  that  Stale  the  right  to  regulate, 
control  and  sell  electricity  supplied  for  lamps  and  motors. 
Chicago  now  possesses  the  right  to  regulate  the  maximum 
prices  for  electric  service,  but  does  not  sell  electricity. 

A  Chief  of  Police  on  Street  Lighting. — In  his  annual 
report  for  1912  Mr.  McWeeny,  the  general  superintendent 
of  police   for  Chicago,   says   that    1  eds   a   better 

street-lighting  system.  "No  city  can  hope  to  be  well  gov- 
erned," he  says,  "unless  its  streets  and  alleys  are  well 
lighted.  Crime  flourishes  in  dark  places."  It  may  be  added 
that  when  the  [2,200  additional  arc  lamps,  or  their  equiva- 
lent, now  under  contract  to  be  furnished  by  the  Sanitary 
District  for  streel  lighting  in  n  service  the  condition 
complained  of  by  the  chief  of  police  will  be  greatly  im- 
proved. 

*  *     * 

Twenty-five    Thou-  lR     Gift     1  1 

lii  11      ,  u.  Library. — President  Maclaurin  of  the 

Massachusetts  Institute  of  Technoloj 
an   important   gift   from   the   American   Telephone   iS 
graph   i  lompanj .   1  mi  instalmei 

year.    '  ited    to    the    cataloging,    maintenance    and 

replenishing  of  the  Institute's  electrical  engineering 
library.  Mr.  William  Welles  Rosworth  has  been  selected 
as  the  architect   for  the  new    Technology  group  of  buildings 
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and    will    have    associated    with    him    Prof.    James    Knox 
Taylor,  head  of  the  local  department. 

*  *     * 

Government  Quarterly  Lumber  Report  Discontinued. 
— Because  of  the  extent  to  which  private  agencies  are  now 
collecting  lumher  price  data,  the  Forest  Service  will  dis- 
continue publication  of  its  quarterly  issue  of  mill  and 
wholesale  lumber  prices.  Under  the  circumstances  it  is 
considered  unnecessary  for  the  government  to  continue 
this  work,  except  to  the  extent  necessary  for  its  own  in- 
formation. The  usual  January- issue  containing  the  prices 
for  October,  November  and  December  will  not  be  brought 

Limitation  of  Injunction  Power. — On  Feb.  25  the 
United  States  Senate  passed  the  Crawford  bill,  which  curbs 
use  of  the  injunction  power  of  federal  courts  to  prevent  the 
enforcement  of  state  laws  and  the  orders  of  state  commis- 
sions. The  measure,  which  is  designed  chiefly  to  protect 
the  state  railway  commissions  in  their  reductions  of  rates, 
provides  that  an  application  for  injunction  must  be  approved 
by  a  Supreme  Court  justice,  a  Circuit  Court  justice  or  a 
federal  district  judge.  It  also  provides  that  a  lawsuit  to 
enforce  a  state  law  or  a  state  commission's  orders,  when 
brought  in  a  state  court,  shall  operate  to  suspend  hostile 
injunctions  by  the  federal  courts. 

Treaty  of  Brussels,  and  Patents  Issued  Prior  There- 
to.— In  the  United  States  Supreme  Court  decision  relating 
to  the  expiration  of  American  and  foreign  patents,  referred 
to  on  page  187  of  our  issue  of  Jan.  25,  the  question  at 
issue  was  whether  the  Cameron  company's  United  States 
patent  expired  with  the  British  patent  according  to  the  laws 
in  effect  at  the  time  it  was  issued,  or  whether  its  existence 
was  ex  post  facto  preserved  by  the  Treaty  of  Brussels  to 
the  full  seventeen-year  term.  When  this  patent  was  issued 
existing  statutes  provided  that  a  United  States  patent  issued 
on  an  invention  already  patented  in  a  foreign  country  should 
be  so  limited  as  to  expire  at  the  same  time  as  the  foreign 
patent  or,  if  more  than  one,  the  foreign  patent  of  the  same 
time  having  the  shortest  term,  but  in  no  case  exceeding  the 
constitutional  seventeen-year  limit.  The  object  of  the 
Brussels  treaty,  however,  was  to  prevent  such  limiting  of 
the  term  of  a  United  States  patent  by  a  corresponding  for- 
eign patent,  and  since  that  treaty  the  term  of  United  States 
patents  has  been  independent  of  the  term  of  any  foreign 
patent.  The  Cameron  patent  involved  in  the  decision  was 
already  in  existence  when  the  Brussels  treaty  went  into 
effect.  Therefore  this  patent  could  not  be  brought  under 
the  treaty's  provisions,  and  the  court  accordingly  decided 
that  the  patent  was  to  be  construed  under  the  prior  statutes 
and  therefore  was  limited  to  expire  with  the  shortest  term 
of  the  corresponding  foreign  patent. 

*  *     * 
SOCIETY  MEETINGS 

Maine  Electric  Association. — The  midyear  meeting 
and  banquet  of  the  Maine  Electric  Association  was  held  at 
Riverton  on  the  evening  of  Feb.  24.  Mr.  Deane  S.  Small 
was  the  principal  speaker  of  the  evening.  The  president 
of  the  association  is  Mr.  Harry  B.  Ivers,  general  manager 
of  the  Cumberland  County  Power  &  Light  Company,  of 
Portland,  and  the  secretary  is  Mr.  Walter  S.  Wyman, 
treasurer  and  manager  of  the  Central  Maine  Power  Com- 
pany, Waterville. 

Joint  Meetings  in  Chicago. — Mr.  Lucius  B.  Andrus, 
general  superintendent  of  the  Indiana  &  Michigan  Electric 
Company  of  South  Bend,  Irid.,  read  a  paper  on  "The  Ap- 
plication of  Synchronous  Motors  to  a  Water-Power  Trans- 
mission System  for  the  Betterment  of  Service  Standards" 
at  a  joint  meeting  of  the  Chicago  Section  of  the  American 
Institute  of  Electrical  Engineers  and  the  Electrical  Section 
of   the   Western    Society   of    Engineers    on    Feb.    24.      Mr. 


Ralph  H.  Rice  presided,  and  there  was  some  discussion. 
The  next  joint  meeting  will  be  held  at  the  Western  So- 
ciety's rooms  on  March  24,  when  Mr.  Halford  Erickson,  a 
member  of  the  Railroad  Commission  of  Wisconsin,  will 
speak   on   "Regulation  and   Enforcement  of   Public-Utility 

Laws'"  *     *     * 

Oklahoma  Convention  May  6,  7  and  8.^The  conven- 
tion of  the  Gas,  Electric  and  Street  Railway  Association 
of  Oklahoma  will  be  held  at  Oklahoma  City  May  6,  7  and 
8,  the  Hotel  Skirvin  having  been  chosen  as  the  associa- 
tion's headquarters.  It  is  planned  to  have  the  convention 
visit  the  State  University  at  Norman  on  the  afternoon  of 
the  second  day.  There  it  will  be  the  guest  of  the  university 
at  luncheon,  afterward  holding  a  session  in  the  engineering 
building.  Among  the  papers  to  be  read  at  the  forthcoming 
sessions  will  be  one  by  Mr.  F.  H.  Ellis,  of  Kansas  City. 
Mo.,  on  "Liability  Insurance,"  and  one  on  "Electricity  and 
Irrigation  for  Oklahoma  Farms,"  by  Prof.  H.  B.  Dwight, 
of  the  University  of  Oklahoma.  Prof.  H.  V.  Bozell,  Nor- 
man, Okla.,  is  secretary-treasurer  of  the  Oklahoma  asso- 
ciation. 

*  *     * 

Meeting  of  Chicago  Section,  E.  V.  A. — Mr.  H.  F. 
Thomson,  of  Boston,  was  the  principal  speaker  at  the 
meeting  of  the  Chicago  Section  of  the  Electric  Vehicle 
Association  on  Feb.  18.  His  subject  was  "Comparative 
Performance  of  Horse,  Electric  and  Gasoline  Trucks  in 
City  Service."  Mr.  Thomson  gave  a  brief  account,  illus- 
trated with  lantern-slide  diagrams  and  pictures,  of  the  in- 
vestigation begun  by  the  Massachusetts  Institute  of  Tech- 
nology in  May,  191 1,  at  the  instance  of  the  Edison  Electric 
Illuminating  Company  of  Boston.  This  investigation,  which 
has  been  referred  to  from  time  to  time  in  these  columns, 
relates  to  the  operating  costs  of  horse-drawn  and  motor- 
operated  commercial  vehicles,  and  also  includes  a  study  of 
the  performance  of  horse-drawn  wagons  and  motor  vehicles 
in  typical  services  around  Boston.  Mr.  Thomson  devoted 
his  remarks  principally  to  the  latter  subject. 

*  *     * 

Electric  Club  of  Chicago  Discussing  Permanent 
Quarters. — At  the  meeting  of  the  Electric  Club  of  Chicago 
on  Feb.  20  there  was  a  discussion  of  the  proposal  that  the 
club  engage  permanent  quarters.  From  a  committee  of  the 
board  of  managers  Mr.  H.  M.  Webber  reported  that  the 
club  could  obtain  space  on  reasonable  terms  in  the  old 
building  of  the  Hamilton  Club,  on  the  corner  of  South 
Clark  Street  and  West  Monroe  Street.  A  committee  of 
seven,  not  connected  with  the  present  administration,  was 
appointed  by  President  Keech  to  investigate  the  subject  and 
make  a  recommendation.  This  committee  consists  of 
Messrs.  J.  H.  Goehst,  F.  W.  Harvey,  H.  A.  Mott,  H.  E. 
Niesz,  N.  F.  Obright,  C.  G.  Sharpe  and  F.  P.  Vose.  Mr. 
J.  B.  Griffith,  recently  of  Denver,  told  of  the  activities  of 
the  Colorado  Electric  Club  of  Denver. 

*  *     * 

Montreal  Jovian  Club. — At  a  meeting  of  Montreal 
Jovians  on  Feb.  17  a  Jovian  luncheon  club  was  formed, 
Statesmen  James  Bennett,  of  Montreal,  being  unanimously 
elected  president.  On  recommendation  of  a  nominating 
committee,  composed  of  Messrs.  G.  F.  Perkins,  J.  J.  Warren 
and  G.  G.  McDonald,  the  following  officers  were  also  chosen 
for  the  club's  first  year:  Vice-president,  Mr.  D.  H.  Ross; 
secretary,  Mr.  A.  M.  Muirhead;  treasurer,  Mr.  Watson 
Jack ;  auditors,  Messrs.  Gordon  C.  Bowie  and  F.  W.  Wig- 
gins; executive  committee,  Messrs.  W.  B.  Shaw  (chair- 
man), W.  J.  Doherty,  P.  T.  Davies,  James  Bennett  and 
D.  H.  Ross;  membership  committee,  Messrs.  W.  M.  Turn- 
ley  (chairman),  A.  J.  Carroll  and  C.  B.  Ellis.  Other  com- 
mittees appointed  were :  Finance  committee,  Mr.  W.  P. 
Baird,  chairman;  house  committee,  Mr.  F.  J.  Parsons, 
chairman ;  publicity  committee.  Mr.  A.  J.  Johnson,  chair- 
man.    The  club  plans  to  hold  weekly  luncheon  meetings. 
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Acadia  Coal  Company's  Steam-Turbine  Plant 

Recently  completed  generating  station  for  the  mines 
at  Stellarton,  Nova  Scotia,  burning  culm — Adjacent 
mines    served    by    underground    transmission    system 


ABOUT  a  year  ago  the  Acadia  Coal  Company,  Ltd.,  of 
Stellarton,  X.  S.,  placed  in  service  a  new  turbo- 
alternator  plant  designed  for  the  utilization  of  culm 
and  refuse  fuel  at  the  mouth  of  the  Allan  shaft,  about  a 
mile  east  of  the  above  town.  The  company  supplies  elec- 
trical energy  from  this  station  to  the  Albion  Mines,  about 
1.5  miles  distant,  in  addition  to  the  Allan  shaft.  The  engi- 
neering features  of  the  work  are  notable  from  several  points 
of  view.  The  machinery  used  in  the  power  house  is  parti} 
of  foreign  make;  the  superheating  practice  is  carried  con- 
siderably beyond  that  common  to  most  American  installa- 
tions, and  by  the  use  of  underground  transmission  between 
the  plant  at  the  pit's  mouth  and  the  distant  centers  of  energy 
distribution  economical  and  reliable  service  has  been  estab- 
lished. Bituminous  coal  is  mined  throughout  the  district 
served  by  the  Stellarton  plant,  and  it  is  noteworthy  that 
energy  developed  at  the  mouth  of  one  mine  is  transmitted 
electrically  to  the  depths  of  another  with  greater  efficiency 
and  service  reliability  than  would  be  secured  by  the  use  of 
local  engines  supplied  with  steam  from  local  boilers  using 
culm  obtained  locally. 

The  exterior  of  the  new  station  is  shown  in  Fig.  2,  the 
plant  being  housed  in  a  brick  and  steel  structure  divided 
into  a  boiler-room  and  coal-pocket  section  on  the  right  of 
the  illustration  and  a  turbine-room,  auxiliary  electrical 
equipment  and  switchboard  division  on  the  left.  The  sta- 
tion is  situated  at  the  mouth  of  the  mine  and  is  well  pro- 
vided with  railroad-trackage  facilities  for  the  handling  of 
machinery  and  supplies,  the  main  line  of  the  Intercolonial 
Railway  passing  within  a  few  hundred  feet,  with  spur-track 
connections.    The  power  house  stands  a  little  to  the  north 


of  the  screening  plant  of  the  Allan  shaft  and  is  connected 
with  the  latter  by  a  coal  conveyor  which  provides  a  con- 
stant supply  of  waste  culm  for  the  boiler  service. 

The  boiler  room,  about  125  ft.  long  by  j^  ft.  wide,  con- 
tains six  450-hp  B.  &  \\ .  boilers  equipped  with  superheaters 
and  set  in  three  batteries  on  one  side  of  a  firing  aisle  de- 
signed for  an  ultimate  width  of  8  ft.  Fig.  3  illustrates  the 
interior  of  the  boiler  room,  which  is  supplied  with  an  un- 
usual volume  of  natural  light  from  windows  in  the  side 
walls  and  is  equipped  with  mechanical  devices  for  handling 
fuel  and  ashes  and  with  overhead  bunkers  capable  of  storing 
600  tons.  The  bunkers  are  built  of  wood  with  steel  framing. 
Each  boiler  is  equipped  with  a  B.  &  W.  chain-grate  stoker 
with  a  grate  surface  of  108  sq.  ft.  Sufficient  draft  is 
obtained  through  a  Custodis  brick  chimney  150  ft.  in  height 
above  the  grate  and  12  ft.  in  inside  diameter.  The  stokers 
are  driven  from  a  shaft  belted  to  a  "-in.  x  6-in.  Robb- 
Armstrong  non-condensing  engine,  and  the  draft  is  ordi- 
narily about  0.5  in.  measured  by  water  column.  In  a  com- 
modious basement  below  the  boiler  room  is  a  coal  crusher 
operated  by  a  25-hp  motor.  The  ash  hoppers  at  the  rear  of 
and  under  the  boiler  furnaces  discharge  upon  a  conveyor 
driven  by  a  to-hp  motor  and  delivering  the  ashes  into  ■> 
flume  7  in.  deep  and  2  ft.  wide,  which  runs  from  the  power 
house  and  bankhead  of  the  mine  to  a  point  about  200  yd. 
distant  on  flat  lands  below  the  station.  This  flume  carries 
the  circulating-water  discharge  from  the  turbine  condensers 
as  well  as  waste  water  from  the  Allan  shaft,  and  the  flow 
is  sufficiently  strong  to  carry  the  ashes  away  without  clog- 
ging and  to  distribute  them  over  waste  lands  without  addi- 
tional cost.     At  the  front  of  each   furnace,  but  below  it.  is 


FIG.    I INTERIOR   OF  TURBINE  ROOM,   CENTRAL   POWER    STATION    AT  AMEN   SHAFT 
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a  hopper  into  which  unburned  coal  falls  from  the  stokers, 
the  large  proportion  of  loose  material  found  in  the  culm 
making  this  arrangement  desirable.  A  partition  between 
the  two  hoppers  carried  down  vertically  toward  the  ash 
conveyor  from  the  furnace  separates  the  ashes  from  the 
unburned  culm  particles,  and  suitable  dampers  enable  the 
ash   disposal   to   be  temporarily   shut  down   and   the  culm 


FIG.    2 GENERAL    VIEW    OF    POWER    PLANT 

collection  to  be  substituted,  the  conveyor  being  arranged  to 
discharge  the  unburned  culm  again  upon  the  conveyor  feed- 
ing the  main  coal  pockets  above  the  boilers.  The  culm 
used  burns  ordinarily  to  about  40  per  cent  ash,  but  the  boiler 
and  stoker  installation  handles  it  without  difficulty.  The 
carrying  capacity  of  the  conveyor  feeding  the  storage 
pockets  above  the  boilers  is  100  tons  per  hour,  and  the 
conveyor  is  operated  by  a  10-hp  motor.  There  is  also  a 
45-hp  motor-driven  crusher  in  service  on  the  premises  near 
the  mine  head. 

The  turbine  room  is  separated  from  the  boiler  room  by 
a  fire  wall  and  contains  two  1850-kva,  3150-volt,  three- 
phase,  50-cycle  Allgemeine  Elektricitats  Gesellschaft  turbo- 
alternators,  a  switchboard  gallery,  bus  structures  and  trans- 
former equipment.  The  generating  units  are  of  the  hori- 
zontal type,  operating  at  3000  r.p.m.,  with  Curtis  type  tur- 
bines, each  set  having  three  bearings.  Each  generator  is 
provided  with  an  individual  exciter  overhung  on  the  out- 
board bearing,  and  these  exciters  are  rated  at  12  kw  and 
15  kw  respectively,  the  excitation  being  at  no  volts.  There 
is  a  tachometer  for  each  turbine,  and  each  bearing  is 
equipped  with  a  thermometer.  For  the  lubrication  there  is 
a  helical  pump  delivering  oil  to  the  bearings  under  a 
pressure  of  about  30  lb.  per  sq.  in.,  the  oil  being  used  also 
for  cooling  purposes.  After  passing  through  the  bearings 
it  is  returned  to  a  cooling  tank  in  the  basement.  A  special 
turbine  oil,  manufactured  by  the  Galena  Signal  Oil  Com- 
pany, Franklin,  Pa.,  is  used  by  the  company. 

The  floor  area  occupied  by  each  turbo-generator  set  is 
about  9  ft.  x  27  ft.  Tests  of  these  units  show  a  steam  con- 
sumption in  one  case  of  14.2  lb.  per  kw-hr.  and  in  the  other 
of  14.78  lb.,  when  operated  at  a  pressure  of  150  lb.  ami 
carrying  a  load  of  1500  kw. 

The  condensing  equipment  for  the  plant  is  subdivided,  a 
portion  of  the  apparatus  being  located  in  a  pump  house  on 
the  East  River,  a  small  adjacent  stream,  and  the  rest  located 
in  the  turbine-room  basement,  which  is  served  through 
openings  in  the  turbine-room  floor  by  a  12-ton  hand-oper- 
ated crane  spanning  the  latter.  Fig.  4  illustrates  the  circu- 
lating-pump equipment  and  Fig.  5  the  air  pump  and  con- 
denser plant,  the  latter  being  within  the  power  house.  The 
condensers  are  of  the  surface  type,  and  the  two  circulating 
pumps,  each  rated  at  5000  gal.  per  minute,  are  of  the  hori- 
zontal two-stage  type  and  are  each  directly  connected  to 
a  75-hp,   500-volt,  three-phase  induction  motor  running,  at 


965  r.p.m.  The  condensate  is  delivered  to  a  common  Weir 
vertical-type  feed-water  heater.  The  air  pumps,  directly 
connected  to  17.5-hp,  three-phase  motors,  are  capable  of 
discharging  the  condensed  steam  against  a  head  of  about 
16  ft.  Each  turbine  requires  about  19,423  cu.  ft.  per  hour 
for  condensing  when  operated  at  full  load.  The  air  pumps 
are  designed  for  carrying  a  load  giving  22,000  lb.  of  con- 
densate per  hour,  corresponding  to  28-in.  vacuum.  The 
boiler-feed  pumps  are  of  the  Weir  marine  type,  the  heater 
being  of  the  Webster  open  type. 

Each  generator  is  supplied  with  filtered  air  for  cooling 
from  an  intake  into  a  duct  chamber  in  the  power-house 
basement,  the  air  from  out  of  doors  being  passed  through  a 
6-ft.  x  6-ft.  9-in.  flannel  screen.  The  heated  air  is  dis- 
charged through  a  galvanized-iron  duct  in  the  summer,  and 
in  the  winter  it  is  used  for  heating  the  turbine  room.  The 
filter  installation  has  a  capacity  of  8828  cu.  ft.  of  air  per 
minute.  The  turbine  room  is  provided  with  space  for  the 
future  installation  of  a  3000-kw  unit. 

The  main  switchboard  is  located  on  a  gallery  about  8  ft. 
6  in.  above  the  turbine-room  floor  and  extends  practically 
the  entire  length  of  the  room,  with  the  exception  of  two 
doorway  openings  at  the  ends  leading  into  an  oil-switch  and 
instrument-transformer  room  at  the  rear.  There  are  fifteen 
panels  of  black  marble  in  the  main  switchboard,  including 
two  main  generator  panels,  two  panels  controlling  the  serv- 
ice to  the  Albion  mines,  two  panels  controlling  service  to 
underground  pumps  at  the  Allan  shaft,  two  transformer 
panels,  a  synchronizing  panel  and  six  spare  panels.  The 
general  arrangement  of  the  switchboard  gallery  provides  for 
a  clear  distance  of  5  ft.  in  front  of  the  board,  a  distance  of 
4  ft.  8  in.  behind  the  latter  separating  the  rear  of  the  board 
from  a  group  of  oil-switch  cells  built  in  concrete,  and  be- 
hind these  a  distance  of  3  ft.  8  in.  separating  a  group  of 
concrete  instrument-transformer  cells  from  the  latter  struc- 
ture. The  oil  switches  in  the  cells  at  the  rear  of  the  main 
switchboard  are  equipped  with  maximum-load  release  coils 
and  are  re-set  mechanically  by  levers  connecting  with  the 
front  of  the  switchboard  panels.  Watt-hour  meters 
equipped  with  cyclometer  dials  are  mounted  on  the  rear  of 
the  oil-switch  cell  structure.  The  instrument  transformers 
are  set  on  concrete  shelves  2.5  in.  thick,  in  cells  26  in.  wide 
and  24  in.  deep. 

On   the  turbine-room   floor   and  under  the  main   switch- 


FIG.    3 CHAIN-GRATE    STOKERS    IN    BOILER    ROOM 

board  gallery  is  a  low-tension  switchboard  containing  two 
pariels  controlling  the  secondaries  of  transformers  supply- 
ing local  service,  two  lighting  panels  for  the  power  house 
and  external  illumination  around  the  plant,  and  five  panels 
controlling  various  distribution  circuits.  There  is  also  a 
bus  room  at  the  rear,  providing  for  such  main  and  auxiliary 
parallel   switching   of   the   three-phase   generating   units   as 
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may  be  required.  These  buses  are  carried  in  concrete  com- 
partments and  the  separate  leads  are  located  10  in.  apart. 
Siemens-Schukert  auxiliary  switchboard  equipment  is  used 
on  the  installation  controlling  the  local  service  motors.  All 
of  the  latter  used  in  the  mine  are  of  the  three*-phase, 
squirrel-cage  type  to  avoid  trouble  from  (lashing.  Knergy 
for  motor  service  in  the  power  house  and  on  the  surface  at 
500  volts  is  taken  from  two  350-kva  oil-cooled  transformers 
in  the  turbine-room  basement,  the  primaries  being  connected 
to  the  buses  through  oil  switches  and  the  secondaries  to 
the  motor-service  distribution  board  mentioned  above,  which 
is  near  the  transformers. 

Two  Tirrill  regulators  are  provided  on  the  3150-volt 
switchboard,  and  on  the  board  below  is  mounted  a  signal 
panel  containing  a  red  and  a  green  lamp  for  each  Tirrill 
regulator,  which  indicates  when  the  generator  voltage  runs 
below  or  above  normal.  A  low-toned  electric  bell  is  also  in 
use  to  give  the  operator  audible  information  as  to  decrease 
in  voltage,  with  a  corresponding  high-toned  bell  for  excess 
voltage  on  each  machine. 

The  motor  service  on  the  surface  at  the  Allan  shaft  in- 
cludes electric  drives  at  500  volts  for  varied  work  in  the 
carpenter  and  blacksmith  shops,  the  conveyors  mentioned 
above,  and  other  appliances.  The  most  important  work  at 
the  Allan  shaft  performed  by  the  motor  drive,  however,  is 
the  operation  of  pumps.  There  are  in  service  two  units, 
made  and  fitted  by  the  Ateliers  de  Constructions  filectriques, 
of  Charleroi,  Belgium.  They  are  of  the  Rateau  high- 
pressure  type,  running  at  2930  r.p.m.,  and  each  pump  has 
five  impellers,  with  8-in.  suction  and  delivery  pipes.  The 
height  of  the  suction  lift  varies  from  9  ft.  to  17  ft.,  and 
each  unit  is  capable  of  delivering  39,727  gal.  per  hour 
against  a  head  of  1082  ft.  The  pumps  are  directly  coupled 
to  a  300-hp,  3000-volt,  three-phase  motor  in  each  case,  the 
rotors  being  of  the  squirrel-cage  type,  with  auto-trans- 
formers for  starting  and  contacts  housed  behind  a  protect- 
ing grille  in  the  pump  room,  which  is  situated  in  a  deep 
chamber  within  the  mine.  On  the  front  of  the  grille  are 
mounted  five  starting  panels,  including  reversing  switches, 
enabling  the  operator  to  change  service  from  one  cable  to 
another  in  case  of  a  breakdown,  and  automatic  no-voltage 
and  maximum  current  cut-outs.  In  starting  the  motors  the 
auto-transformers  give  three  pressure  steps  varying  from 
1500  volts  to  3000  volts. 

Energy  is  transmitted  to  the  Albion  Mines  by  two  three- 


FIG.    4 — MOTOR-DRIVEN     CIRCULATING    PUMPS 

phase  armored  copper  cables  of  120  sq.  mm  cross-section. 
with  lead  covering,  the  cables  being  laid  in  a  2-ft.  3-in.  by 
3-ft.  underground  trench  on  a  bedding  of  sand,  the  cables 
having  been  covered  after  laying  with  large  brick  tiles  1  in 
in  thickness.  The  cables  are  laid  in  the  corners  of  the 
trench,  leaving  an  intermediate  clearance  space  about  2  ft. 
wide.     They  are  put  down   in   lengths   of  300  in.  cast-iron 


junction  boxes  being  used  at  the  joints.  The  boxes  are 
filled  with  a  special  insulating  compound  which  is  moisture- 
proof.  This  line  is  said  to  be  the  first  underground  trans- 
mission system  in  Xova  Scotia.  After  some  nine  months' 
service  it  was  reported  to  have  given  entire  satisfaction. 

Energy  is   distributed   from  a   substation   at  the  Albion 
Mines  to  a  variety  of  machinery,  including  pumps,  winding 


FIG.    5 — DIRECT-CONNECTED   VACUUM    PUMPS    AND   CONDENSERS 

equipment,  air  compressors,  creepers,  coal  tipples,  screens 
and  other  apparatus.  All  of  the  surface  motors  here  arc- 
built  with  wound  rotors  and  are  equipped  with  metallic 
starting  resistors,  all  being  provided  with  overload  and  no- 
voltage-release  switches.  The  substation  switchboard  equip- 
ment includes  white  marble  panels  controlling  the  incoming 
cables  from  the  power  house,  compressors,  fans,  trans- 
formers and  motors.  One  panel  provides  for  I 
of  the  town  of  Stellarton.  Two  350-kw  transformers  pro- 
vide for  the  500-volt  motor  service  as  at  the  Allan  Shaft 
station.  A  low-tension  board  governing  the  500-volt  service 
is  located  at  the  substation,  and  among  the  applications  of 
electricity  controlled  by  it  are  the  following  :  a  small  motor- 
generator  set  in  the  mine  life-saving  station,  used  in  charg- 
ing batteries  for  the  electric  mine  lamps;  45  hp  in  work- 
simp  motors;  McGregor  creepers.  10  hp ;  coal  tipples,  10  hp 
each;  transporting  belts,  25  hp ;  Albion  and  McGregor  slope 
haulage,  25  hp;  screen  service.  45  lip;  knocking  sen 
25  hp.  and  other  local  services.  The  power-factors  of  the 
motors  vary  from  83  to  88  per  cent  and  the  efficiencies  from 
84  to  90  per  cent. 

The  largei  equipment  includes  two  directlj  conm 
underground  pumps  with  seven  impellers  on  each,  built  by 
the  Ateliers  company,  of  Charleroi.  and  of  the  same  gen- 
eral design  as  those  at  the  Ulan  shaft.  I  he  suction  head 
varies  from  0  Et.  to  17  ft.,  and  the  he. id  against  which  the 
pumps  work  is  1500  t't.  Each  pump  has  a  9-in.  suction  and 
delivery  connection  and  operates  al  -'030  r.p.m..  being 
directly  coupled  to  a  440-hp,  three-phase,  3000-volt  induc- 
tion motor  with  auto-transformer  starting  equipment  re- 
sembling that  at  the  Allan  shaft.  Tests  made  upon  this 
equipment  show  its  efficiency  to  be  63  per  cent,  that  of  the 
pump  alone  being  '>o  per  cenl  ntilators  are  also 

led   at    the   Albion   and    M  •■ach   equip- 

ment being  of  the  "Capelle"  type,  with  fan  12  ft.  6  in.  in 
diameter  and  4  ft.  wide,  the  capacity  at  a  speed  of  215 
r.p.m.  being  100,000  cu.  ft.  of  air  per  minute  and  the  water- 
gage  height  5.5  in.  Each  fan  is  driven  by  a  three- ;■ 
150-hp,  3000-volt  motor  running  at  750  r.p.m.  Walker 
compr.  Iso  in  use.  each  being  a  15-in.  x  26-in.  x 

27-in.  unit  capable  of  delivering  1600  cu.  ft.  of  air  per 
minute  at  a  pressure  of  100  lb.  per  sq.  in.  A  320-hp.  3000- 
volt  motor  drives  each  compressor.  The  winders  are 
equipped  with  drums  9  ft.  in  diameter  and  4  ft.  wide,  and 
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the  cars  loaded  carry  11.46  tons  per  trip.  The  speed  of  the 
run  is  about  10  ft.  per  second,  which  enables  each  journey 
to  be  made  in  about  five  minutes.  By  the  use  of  liquid 
starting  resistors  the  speed  may  be  cut  down  to  7  ft.  per 
second  when  desired.  This  apparatus  is  equipped  with 
brakes  supplied  with  air  at  100  lb.  per  sq.  in.  from  a  3.5-hp, 
500-volt  motor-driven  compressor  equipped  with  automatic 
governor  on  the  compressor  tank.  A  motor-driven  pump  of 
about  0.25-hp  rating  is  also  used  in  connection  with  the 
circulation  of  liquid  in  the  motor-starting  resistor. 

Mr.  E.  L.  Martheleur  is  chief  engineer  of  the  Acadia 
Coal  Company  and  Mr.  Cadwallader  Evans  is  general  man- 
ager, with  headquarters  at  Stellarton,  N.  S. 


Interconnected   Systems   Feeding   Railway  Load 

Network  of  Waterbury-New   Britain   System   of  Connecticut 

Company  Supplied  from  Three  Hydroelectric 

and  Two  Steam  Stations 

The  present-day  practice  of  supplying  electrical  energy 
for  a  large  territory  from  a  central  station  materially  im- 
proves the  efficiency  of  the  service.  On  the  other  hand,  the 
increased  seriousness  of  a  break-down  at  the  center  leads 
the  well-conducted  system  into  extensive  insurances.  Spare 
units  are  installed,  piping  and  wiring  are  so  arranged  that 
the  service  of  any  piece  of  apparatus  can,  in  necessity,  be 
taken  up  by  the  other  machines  of  the  same  class,  and, 
where  practicable,  connections  are  made  with  similar  plants 
in    adjoining    territory.      A    system    comprising    all    these 


FIG.     I CONSTRUCTION     ON    THE    NEW    BRITAIN    AND    THE 

RAINBOW    LINES 

methods  of  protection  is  that  which  supplies  electrical  en- 
ergy to  the  Waterbury-New  Britain  district  and  was  de- 
scribed by  Mr.  C.  R.  Harte,  assistant  engineer  of  the  New 
York,  New  Haven  &  Hartford  Railroad  Company,  in  a 
paper  which  was  read  before  a  meeting  of  the  Con- 
necticut Society  of  Civil  Engineers  held  in  New  Haven 
on  Feb.  12. 


Bulls  Bridge  Hydroelectric  Plant 

The  original  plant  is  the  hydroelectric  development  on 
the  Housatonic  River  at  Bulls  Bridge,  just  above  Gaylords- 
ville.  (See  Electrical  World,  Feb.  13,  1904.)  The  head 
of  a  narrow  gorge  gives  ideal  conditions  for  the  low- 
arched  concrete  dam,  from  which  a  canal  skirts  the  hill- 
side on  the  east  side  of  the  river  for  a  distance  of  some 


FIG.    2 INTERIOR    OF    BULLS    BRIDGE   STATION 

two  miles,  ending  in  a  large  forebay.  From  the  forebay  a 
steel  penstock  13  ft.  in  diameter  leads  to  the  first  turbine 
connection  and  decreases  thereafter  at  each  turbine  connec- 
tion to  5  ft.  diameter  at  the  last,  after  which  it  turns  up 
vertically  as  a  standpipe,  with  its  lip  at  the  level  of  the  main 
dam  crest,  this  standpipe  serving  both  to  assist  in  govern- 
ing and  to  relieve  the  penstock  from  shocks  due  to  sudden 
closing  down  of  the  gates. 

This  concrete  station  contains  six  horizontal  main  units, 
the  water  end  of  each  consisting  of  a  balanced  pair  of  run- 
ners controlled  by  a  type  B  Lombard  governor,  direct-con- 
nected to  a  1000-kw  General  Electric  revolving- field,  three- 
phase,  sixty-cycle,  1150-volt  generator  running  at  400 
r.p.m.  Excitation  energy  is  furnished  by  two  exciters 
driven  by  independent  cone-flume  turbines,  one  having  in 
addition  an  induction  motor  for  emergency  use.  In  the 
fall,  when  the  eels  are  migrating,  these  smaller  turbines, 
although  of  nearly  200  hp  each,  are  at  times  actually  choked 
to  a  standstill  by  fragments  of  the  eels  chopped  up  by  them. 

A  60-in.  gate  valve  with  hydraulic  operating  cylinder  on 
each  supply  tap  permits  cutting  out  any  main  unit  without 
interference  with  the  others,  and  the  completion  of  contracts 
already  let  for  an  additional  penstock  and  standpipe  each  8 
ft.  in  diameter,  with  valve  connections  to  the  present  pen- 
stock and  part  of  the  turbines,  will  permit  operation  of  at 
least  part  of  the  plant  under  almost  any  adverse  circum- 
stances, besides  greatly  assisting  in  the  task  of  governing. 
Incidentally,  the  96-in.  butterfly  valves  in  the  connections 
are  among  the  largest  of  this  type  ever  built. 

The  current  from  the  generators  is  led  by  cables  in  floor 
conduits  to  two  sets  of  busbars  with  switches  so  arranged 
that  either  bus  can  have  any  combination  of  generators  and 
transformers  connected  through  it.  From  these  busbars 
the  energy  passes  to  be  transformed  to  higher  voltages. 
A  part  is  raised  to  6600  volts  for  transmission  to  the  New 
England  Lime  Company's  plant  at  Boardman's  Bridge,  and 
a  little  later  this  line,  operating  at  11,000  volts,  will  both 
serve  the  lime  company  and  furnish  energy  to  the  New 
Milford  Electric  Light  Company.  By  far  the  larger  propor- 
tion, however,  is  stepped  up  through  six  850-kw  single- 
phase  water-cooled  transformers  to  33,000  volts,  at  which 
potential  the  lines  to  Waterbury,  27  miles  away,  and  to  New 
Britain,  50  miles  distant,  are  operated.  As  there  are  seven 
transformers,  much  leeway  is  given  for  emergencies  and 
repairs. 
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Transmission  Line  from  Bulls  Bridge 

The  transmission  line  consists  of  two  three-wire  circuits 
of  stranded  aluminum,  those  to  Waterbury  having  conduc- 
tors 3/2  in.  in  diameter,  each  circuit  having  its  separate  and 
independent  pole  line,  except  for  thirteen  poles  in  Wash- 
ington, where  right-of-way  troubles  compel  the  use  of  one 
line  of  poles  for  both.    The  poles  are  chestnut,  the  majority 


FIC.     3 — TURKINE     ROOM 

being  35  ft.  long,  the  wires  forming  an  equilateral  triangle 
60  in.  on  a  side  where  but  one  circuit  is  on  a  pole,  the  tri- 
angle being  48  in.  with  two  circuits. 

The  insulators  are  designed  for  a  working  potential  of 
45,000  volts,  and  are  carried  on  an  oil-treated  oak  pole  top 
pin  3  in.  square  by  20  in.  long,  and  by  a  4-in.  by  5-in.  two 
pin  cross-arm.  On  angles  the  pole  pin  is  replaced  by  a  short 
two-pin  arm  set  parallel  to  the  general  direction  of  the 
line.  This  arm  is  bolted  against  the  pole  without  gaining 
and  can  rock  a  little  to  adjust  itself  to  differences  in  pull 
in  the  adjacent  spans.  The  Washington  double-circuit  poles 
have  steel  angle-iron  arms  and  insulators  14  in.  in  diameter 
by  12  in.,  designed  for  60,000  volts. 

Waterbury  Steam  Plant 

At  Waterbury  a  steam  station  containing  two  1500-kw 
Westinghouse-Parsons,  one  3000-kw  General  Electric-Cur- 
tis and  one  4000-kw  Allis-Chalmers-Parsons  turbo-alternator, 
generating  three-phase,  60-cycle  current  at  2300  volts,  is 
able  to  carry  the  load  of  the  entire  system,  but  normally 
takes  only  what  the  Bulls  Bridge  plant  does  not.  The  pres- 
ent turbine  room  has  space  for  another  unit  when  needed. 
The  station  is  of  brick,  on  concrete  foundations,  and  its 
construction  was  notable  chiefly  for  its  speed,  ground  hav- 
ing been  broken  May  26,  1910,  and  the  first  unit  started 
Dec.  18  of  the  same  year.  It  is  located  on  the  Naugatuck 
River,  which  furnishes  the  condensing  water. 

Coal  is  delivered  by  the  steam  railroad  to  a  private  siding, 
and  is  hauled  by  an  electric  motor  to  a  sunken  hopper, 
from  which  it  goes,  through  crushers  and  screens,  to  a 
supply  bin  and  then  by  traveling  weigh  hoppers  to  the 
Jones  underfeed  stokers. 

The  eight  500-hp  Bigelow-Hornsby  boilers  are  in  groups 
of  two  on  opposite  sides  of  a  firing  alley  and  are  equipped 
with  Foster  superheaters,  while  Sturtevant  economizers  be 
hind  the  batteries  utilize  the  last  available  heat  of  the 
gases  after  they  have  K-ft  the  boilers.  Forced-draft  fans 
in  the  basement,  one  driven  by  a  Terry  steam  turbine,  the 
other  by  an  eleetrie  motor,  ami  engine-driven  induced-draft 
fans  in  a  gallen  overhead  insure  proper  movement  to  and 
out  of  the  short  steel  stacks.  The  boiler-room  basement, 
in  addition  to  the  forced-draft  apparatus,  has  an  industrial 
railway  for  removing  the  ashes  and  contains  the  feed-water 
pumps  and  the  main  steam  and  water  systems.  The  fee  1- 
water  system  is  connected  with  the  city  service  and  a  well. 
the  latter  being  for  emergency  use  only. 


The  turbo-alternators  are  carried  on  high  concrete 
foundations  pierced  by  arched  passages  in  which  are  set  the 
Alberger  condensers,  the  pumps  being  on  the  floor  just  out- 
side. The  cooling  water  is  led  in  from  the  head  of  a  pool 
by  a  long  open  channel  with  concrete  walls,  through  a 
screen  chamber,  into  the  intake  tunnel,  which  is  about  4  ft. 
square.  A  similar  parallel  tunnel  delivers  the  discharge 
to  the  pool  at  the  dam.  The  small  turbo-alternators  run  at 
a  speed  of  3660  r.p.m.  and  the  two  large  ones  at  1800  r.p.m. 
The  turbines  effect  their  own  cooling  through  a  fan  wheel 
on  the  main  shaft  and  a  system  of  ducts  leading  out  of 
doors.  Excitation  energy  is  furnished  by  a  pair  of  100-kw 
turbine-driven  exciters. 

Transmission  Line  from  Waterbury  Plant 

The  main  units  at  the  Waterbury  plant  feed  into  inter- 
connected sets  of  2300-Yolt  busbars,  which  are  connected 
through  suitable  air-cooled  transformers  to  the  33,000-volt 
busbars.  From  the  latter  two  three-wire  circuits  of  ^-in. 
diameter  stranded  aluminum  wire  run  to  New  Britain. 
For  the  first  2J/2  miles  they  are  on  the  Hulls  Bridge-Water- 
bury  line  poles,  after  which  they  branch  off  on  a  single- 
pole  line,  with  a  triangle  of  48  in.  on  a  side.  The  main  lines 
go  through  to  New  Britain,  a  branch  leaving  at  Milldale  to 
feed  the  Cheshire  substation.  Except  at  Waterville,  where 
a  single  span  of  570  ft.  clears  the  Naugatuck  River,  the 
plant  of  the  Waterville  Corporation  and  the  Naugatuck 
division  of  the  New  York,  New  Haven  &  Hartford  Rail- 
road, there  are  no  special  constructions  on  this  line.  The 
Waterville  span,  m  No.  4  o  stranded  hard-drawn  copper, 
has  a  sag  of  14  ft.  and  is  carried  by  Archbold-Brady 
anchor  towers  90  ft.  high  on  concrete  foundations.  At  New 
Britain    the    lines   connect    with    33,000-volt    busbars,    from 


Fie,.    4 — SWAMP    FOUNDATIONS  LINE 

which  a  series  of  air-cooled  transformers  feed  the  2300-volt 
substation  busbars,  while  three  500-kw  transformers  con- 
nect the  system  with  the  Hartford  Electric  Eight  Com- 
pany's system  some  10  miles  away  through  a  10,000-volt 
traiw  nation, 

Hartford,  and  underground  in  cable  to  the  Dutch  Point 
station. 
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Plants  at  Dutch  Point  and  Elsewhere 

The  Hartford  Electric  Light  Company  also  has  a  com- 
pound system.  The  main  plant  at  Dutch  Point  has  7500  kw 
in  Westinghouse-Parsons  turbo-alternators,  generating  two- 
phase,  60-cycle  current  at  2300  volts.  (See  Electrical  World, 
March  3,  1906.)  The  Hartford-New  Britain  line  is  fed 
from  this  station  by  transformers,  which  not  only  step  up 
the  lower  voltage  but  also  change  the  two-phase  current  to 
three-phase  current,  or  the  reverse  if  New  Britain  is  feed- 
ing Hartford. 

The  main  circuits  and  two  other  transmission  lines  are 
also  taken  off  the  Dutch  Point  busbars.  The  lighting  serv- 
ice, however,  is  from  the  Pearl  Street  substation,  to  which 
go  not  only  the  2300-volt  feeders  from  Dutch  Point  but 
the  two  10,000-volt  transmission  lines  from  the  Farmington 
River  hydroelectric  plants,  one  at  Rainbow,  9,3/2  miles 
away,  containing  two  600-kw  turbine-driven  units  oper- 
ated under  a  head  of  35  ft.,  the  other  at  Tariffville,  10 
miles  away,  with  two  750-kw  units  operated  under  a  32-ft. 
head.  The  transmission  line  from  this  latter  plant,  of 
stranded  aluminum  5^  in.  in  diameter,  is  interesting  because 


FIG.    5 SUBSTATION    AT    WATERHUKY.    CONN. 

of   its  white   porcelain    insulators,   a   color   very    commonly 
used  abroad  but  rarely  in  this  country. 

Scheme  of  Distribution 

Briefly,  this  district  is  fed  by  five  primary  stations  of  an 
aggregate  rating  of  26,000  kw.  Within  the  limits  of  the 
transformers  at  each  point  energy  can  be  taken  from  the 
other  plants,  while  duplication  and  interconnection  of  ap- 
paratus and  lines  permit  the  isolation  of  a  broken-down  unit 
with  the  least  possible  interference  with  general  operation. 

The  substations  change  the  energy  transmitted  to  them 
into  the  various  forms  for  direct  use,  Waterbury  exhibiting 
to  the  best  extent  the  variety  of  such  uses. 

It  has  been  noted  that  the  turbo-alternators  and,  through 
transformers,  the  33.000-volt  transmission  lines  come  to 
2300-volt  busbars,  and  that  the  connections  are  so  ar- 
ranged so  as  to  give  any  combination  desired.  From  these 
busbars  are  taken  directly  the  2300-volt  circuits,  some  en- 
ergy being  used  at  this  voltage,  but  the  larger  portion 
being  reduced  to  lower  potential  at  the  points  of  use  through 
transformers.  From  the  same  busbars  a  series  of  tub  trans- 
formers furnish  energy  for  the  series  arc-light  service. 
Still  another  set  of  transformers  reduces  the  potential  to 
430  volts  for  the  rotary  converters,  which  supply  the  trolley 
lines,  a  portion  of  this  direct  current  operating  a  booster 
which  raises  the  potential  of  the  feed  for  the  Thomaston 
trolley  so  that  it  shall  be  at  the  desired  600  volts  when  it 
reaches  the  end  of  the  line.  Energy  at  2300  volts  is  also 
transmitted  direct  from  the  busbars  to  the  Field  Street  sub- 
station, where  transformers  reduce  it  to  170  volts,  rotary 
converters  changing  it  to  220-volt  direct  current  for  the 
three-wire  lighting  system.     Here,  too.  as  a  safeguard,  is  a 


storage  battery  which,  normally  idle  but  connected  to  the 
line,  supplies  energy  to  make  up  the  deficiency  if  a  sudden 
load  exceeds  the  output  of  the  rotaries,  recharging  as  soon 
as  the  overload  is  past. 

Besides  these  uses  of  the  2300-volt  energy  there  are  two 
sets  of  transformers  directly  connected  to  the  33,000-volt 
busbars.  One  of  these  furnishes  11,000-volt  current  for 
transmission  8  miles  to  a  substation  on  the  Woodbury  line, 
where  transformers  and  rotaries  deliver  it  as  600-vnlt  di- 
rect current  for  the  trolley.  The  other  set  of  transform- 
ers furnish  6600- volt  current  for  transmission  10  miles  to 
Beacon  Falls,  but  while  this  is  also  for  trolley  supply,  in- 
stead of  transformers  and  rotaries  this  substation  has  syn- 
chronous motor-generator  sets. 

Compared  to  some  of  the  great  Western  networks  with 
twenty  or  more  large  stations  and  hundreds  of  miles  of 
transmission  line,  this  interconnected  system  is  small  in- 
deed, but  until  recently  it  was  the  largest  network  in  New 
England.  To-day,  however,  the  Boston  •  Edison  and  the 
Connecticut  River  Power  Company  are  operating  two  great 
networks,  one  fed  wholly  from  steam  stations,  the  other 
from  steam  and  hydroelectric  stations ;  the  Amherst  Power 
Company  is  pushing  from  Turner's  Falls  to  Springfield 
and  will  have  its  lines  in  operation  shortly,  and  several  other 
large  projects  are  approaching  the  construction  stage.  The 
author  predicts  that  in  five  years  all  of  New  England  will 
be  covered  by  networks  of  the  general  character  of  the 
system   described. 


Application  of  Hyperbolic  Functions 

The  last  two  of  a  series  of  five  lectures  by  Dr.  A.  E. 
Kennelly  on  the  application  of  hyperbolic  functions  to 
electrical  engineering,  delivered  under  the  auspices  of  the 
Brooklyn  Institute  of  Arts  and  Sciences  at  the  Polytechnic 
Institute,  Brooklyn,  N.  Y.,  dealt  with  applications  to  energy 
transmission  and  telephone  lines.  Accounts  of  the  first 
three  lectures,  which  covered  hyperbolic  angles  and  the 
representation  of  the  behavior  of  direct-current  and  alter- 
nating-current circuits,  appeared  in  our  issues  dated  Oct.  19, 
Nov.  30  and  Dec.  21,  1912.  Below  are  given  outlines  of 
the  concluding  lectures. 

Long  Alternating-Current  Energy  Transmission  Lines 

In  his  fourth  lecture  Dr.  Kennelly  explained  that  in  the 
case  of  low-frequency  lines,  say,  25  or  60  cycles,  and  with 
the  present  commercial  limit  of  length,  or  150  to  200  miles 
straightaway,  there  is  rarely  any  occasion  to  apply  hyper- 
bolic functions  when  considering  simply  the  fundamental 
impressed  frequency.  The  case  is  different,  however,  when 
considering  harmonics  which  may  be  present  in  the  gen- 
erator emf  wave,  such  as  the  fifth,  seventh  or  eleventh 
multiples  of  the  fundamental  frequency,  and  in  these  in- 
stances such  functions  are  very  useful. 

Reviewing  some  of  the  ground  previously  covered.  Dr. 
Kennelly  explained  the  method  of  resolving  a  perfectly  in- 
sulated single-phase  or  three-phase  line  into  its  elements 
with  the  neutral  plane  as  axis  or  dividing  plane.  This  is 
shown  in  Fig.  1,  where  A  is  the  generator,  B  is  the  receiver 
or  load,  Z  represents  the  linear  impedance  composed  of 
conductor  resistance  and  reactance  and  C  represents  the 
shunt  condensance  due  to  electrostatic  capacity  between 
wires;  the  line  a  b  is  the  neutral  axis  or  the  trace  of  the 
zero-potential  plane.  Taking  only  one  wire  of  the  system, 
for  the  purposes  of  calculation,  the  corresponding  diagram 
is  shown  in  Fig.  2.  This  is  really  the  nominal  T  line,  as- 
suming that  the  real  or  uniform  can  be  correctly  repre- 
sented by  such  an  artificial  or  lumped  line,  with  the  same 
total  linear  impedance  and  shunt  condensance. 

It  is  somewhat  preferable,  however,  to  employ  the  nom- 
inal II  line,  or  the  so-called  split-condenser  method  shown 
in  Fig.  3.    Of  course,  this  general  method  is  applicable  also     . 
to  a  three-phase  line  by  taking  the   linear   impedance   and 
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shunt  condeusance  per  conductor  with  reference  to  the  neu- 
tral, which  is  simple  when  the  phase  wires  are  equilaterally 
spaced,  but  a  trifle  complex  when  the  wires  have  some 
unsymmetrical  spacing  without  transposition,  as,  for  ex- 
ample, in  the  familiar  horizontal  or  vertical  planes,  I  >r. 
Kennelly  then  discussed  the  solution  of  the  circuit  problem 
represented  in  Fig.  3  by  means  of  a  comparatively  simple 
graphical  method,  which  he  illustrated  with  lantern  slides. 
Assuming  that  the  nominal  II  line  represents  the  real  or 
uniform  line  within  the  permissible  limits  of  error  in  the 
calculation,  there  is  no  need  for  the  use  of  hyperbolic 
functions,  which,  as  before  stated,  is  generally  true  at 
fundamental  power  frequencies,  but  quite  the  opposite  when 
the  higher  multiple  frequencies  in  impure  waves  are  con- 
sidered. 

The  equivalent  n  line  is  one  which  gives  at  the  terminals 
precisely  the  same  results,  under  like  conditions,  as  the 
real  line.  The  calculation  of  the  proper  constants  for  the 
equivalent  II  line,  or  the  total  series,  impedance  and  shunt 
condensance,  is  effected  very  simply  by  means  of  hyperbolic 

0 
Sinh  0  tanh  ;        ....        ,  ,       , 

functions,   such   as—  -—  and —       ,  of  which  tables  have 

already  been  computed  and  are  available.  These  correc- 
tion factors,  which  are  applied  to  the  constants  of  the 
nominal  II  line  to  find  the  proper  constants  of  the  equiva- 
lent II  line,  depart  more  and  more  from  unit  magnitude 
and  zero  angle  as  the  frequency  increases.  This  fact  the 
speaker  illustrated  by  successive  lantern  slides,  each  show- 
ing the  calculated  results  for  a  higher  frequency  than  the 


FIG.    1 — LINE    RESOLVED    INTO    ITS   ELEMENTS 

preceding  one.  Finally,  he  exhibited  the  extreme  case 
when  the  impressed  frequency  equals  the  natural  period 
of  the  line  and  a  resonant  condition  is  set  up.  This  condi- 
tion is  most  likely  to  occur  in  practice  when  the  impressed 
wave  is  impure. 

The  so-called  "Ferranti  effect,"  or  appreciable  rise  of 
voltage  at  the  receiver  in  excess  of  the  generator  emf, 
caused  by  resonance,  was  discussed  at  some  length.  This 
effect,  said  Dr.  Kennelly,  is  not  ascribable  to  distributed 
capacity  or  the  fact  that  the  capacity  is  uniformly  dis- 
tributed along  the  line,  as  some  have  supposed,  but  to  the 
mere  fact  that  capacity  and  inductance  are  present.  This 
is  proved  by  the  fact  that  these  resonant  effects  have  been 
perfectly  reproduced  with  equivalent  II  lines,  having 
lumped  capacity.  Conceivably  there  could  be  no  resonant 
effects  in  the  line  itself,  with  the  receiver  disconnected,  if 
no  capacity  were  present.  Rise  of  voltage  at  the  distant 
end  of  the  line,  at  no  load,  may  be  considerable  under  com- 
mercial conditions;  and  under  laboratory  conditions,  with 
higher  frequencies,  it  may  equal  ten  or  twelve  times  the 
impressed  voltage,  or  even  more. 

In  speaking  of  the  practical  use  of  the  equivalent  Il-line 
method,  Dr.  Kennelly  remarked  that  I'rof.  Harris  I.  Ryan, 
who  has  had  much  1.1  do  with  the  long-distance,  high-ten- 
sion transmission  systems  on  the  Pacific  Coast,  had  stated 
in  a  recent  communication  that  he  found  this  method  very 
serviceable  in  the  course  of  his  computations  to  determine 
transmission-line  characteristics.  When  it  becomes  desir- 
able to  investigate  effects  in  the  line  itself,  the  number  of 
II  sections  can  be  increased  as  may  he  necessary.  In  ex- 
treme cases,  of  course,  the  alternative  method  of  calculating 
the  pressure  and  current  at  any  poinl  along  a  uniform  line 
by  means  of  the  more  elaborate  hyperbolic  formulas,  which 


were  first  published   long  ago,  may  be  employed ;   but  this 
naturally  involves  somewhat  more  work. 

Loaded   axd   Unloaded   Telephone   Links 

The  fifth  and  last   of  Dr.   Kennelly's   lectures  dealt   with 

"The   Application    of    Hyperbolic    Functions    to   Telephone 

Lines,    Loth    Loaded   and   Unloaded."      In    this    application 

of  these  functions,  said  Dr.  Kennelly,  there  is  great  advan- 
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FIG.     2 — ONE     WIRE     TAKEN     SEPARATEL1 

tage  over  other  methods  of  computation  and  analysis  In 
the  first  place,  telephone  lines  are  usually  long  and  subtend 
much  larger  hyperbolic  angles  than  energy  transmission 
lines.  In  the  next  place  the  frequencj  is  not  fixed,  hut 
variable,  and  the  practical  range  is  from  about  100  to 
2000  cycles  per  second.  Thus  it  is  necessary  to  employ 
the  full  theory  of  linear  circuits  possessing  uniformly  dis- 
tributed resistance,  inductance,  capacitance  and  leakance. 
The  speaker  first  spent  some  time  in  explaining  the  charac- 
teristics of  telephone  receivers  and  went  over  some  of  the 
details  of  the  experimental  researches  conducted  by  Dr. 
1  1.  W.  Pierce  and  himself  and  reported  at  the  Dundee 
meeting  of  the  British  Association  lor  the  Advancement 
of  Science  last  fall. 

While  the  range  of  frequencies  in  telephony  is  that  given 
above,  it  has  been  found  that  so  far  as  practical  results  are 
concerned  a  telephone  line  behaves  as  though  a  single 
frequency  of  about  800  cycles,  or  5000  radians  per  second, 
were  impressed  upon  it.  and  calculations  of  effective  attenu- 
ation can  be  carried  out  on  this  assumption  Naturally, 
however,  this  applies  solely  to  the  calculation  of  the  effec- 
tive attenuation  and  reveals  notion-  111  respect  to  distortion. 
While  a  single  T  section  or  II  section  of  an  artificial  lnn 
may  In  constructed  to  represent  a  telephone  line  at  one 
frequency,  say  800  cycles,  it  cannot  represent  11  at  all  fre- 
quencies unless  the  section  is  comparatively  short.  I  linn 
long  artificial  lines  must  be  made  up  of  successive  short 
sections. 

The  speaker  went  over  the  principal  characterise 
uniform  lines  in  some  detail  and  then  took  up  loaded  I 
showing  how  Campbell's  formula  can  lie  derived  by  a 
brief  method.  Characteristic  curves  giving  the  effei 
changing  the  number  of  loads  or  coils  per  wave  length 
were  presented,  showing  that  with  seven  or  eight  coils  per 
wave  the  difference  between  a  loaded  line  and  a  uniform 
line  of  the  same  total  const, int.  becomes  negligible  In 
Conclusion  the  speaker  took  up  the  Subject  of  losses  at  the 
junction  of  two  dissimilar  telephone  lines,  caused  by  wave 
reflection.  The  same  phenomenon  occurs  at  the  terminals 
of  a  line,  especially  in  the  case  of  loaded  lines.  In  the 
last  instance  special  transformers  have  been  successfully 
used,  and  also  terminal  tapers  which  contain  graduated 
reductions  in  the  loading.  When  two  dissimilar  lines  are 
joined  together  to  form  what  tin  speaker  termed  a  com- 
posite  line,   as    when    an   aerial    circuit    of   open    wire    joins 
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an  underground  circuit  in  cable,  tin 

in   surge-impedance    and   the   equivalent     I     hue   or    II    line 

becomes  unsymmetrical.     In  his  closing  remarks  the  speaker 

stated  that  hyperbolic  functions  have  a  distinct   | 

of    the    tools    ^i    1  his    opinion    that 

within    a    few     wars'    time,    after    complete    tables    of    such 

functii  liable,  they  will  he  employed  universally. 
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Central  Station  Management 


Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among  Successful  Utilities 


Artificial  Refrigeration  in  Minnesota 

The  Ives  Ice  Cream  Company  of  Minneapolis  recently 
entered  into  a  ten-year  contract  with  the  Minneapolis  Gen- 
eral Electric  Company  which  increased  the  previous  con- 
tract for  motor  service  by  150  hp.  This  enables  the  manu- 
facturing concern  to  shut  down  its  large  steam  plant  and 
operate  its  factory  as  an  all-electric  plant.  The  transaction 
is  of  particular  interest  considering  the  long  winter  sea- 
son and  the  abundance  of  natural  ice  available  in  that 
locality. 

Window  Boxes  in  Mobile 

Supplementing  the  flower  boxes  for  ornamental  street 
posts  in  Mobile,  Ala.,  previously  described  in  this  journal, 
the  Mobile  Electric  Company  has  made  an  arrangement  with 
the  Horticultural  Society  of  that  city  by  which  the  latter 
organization  will  place  and  maintain  boxes  containing 
flowers  and  plants  in  the  windows  of  the  building  occupied 
by  the  electric-service  company.  The  Mobile  Electric  Com- 
pany loses  no  opportunity  to  identify  itself  with  the  pro- 
gressive spirit  of  its  city. 


A  Washington's  Birthday  Display 

Washington's  Birthday  was  celebrated  by  the  Kentucky 
Electric  Company  of  Louisville  with  a  novel  window  dis- 
play lasting  through  the  week  of  Feb.  22.  In  one  of  the 
show  windows  of  the  company's  handsome  new  structure 
there  appeared  a  large  portrait  of  the  Father  of  His 
Country,  garlanded  with  incandescent  lamps  and  surmount- 
ing a  mammoth  birthday  cake.  In  the  center  of  the  cake, 
replacing  the  time-honored  candles  with  which  such  con- 
fections are  commonly  decorated,  was  a  frosted  incandes- 
cent lamp  rated  at  181  cp,  with  an  explanatory  card  stating 
that  "His  birthday  cake  should  now  bear  181  candles."  The 
exhibit  was  much  admired  by  the  passing  public. 


2000  Tons  of  Artificial  Ice  for  Town  of  6347 

In  the  Northern  States  the  ice-making  business  is  in  a 
measure  dependent  upon  the  length  and  severity  of  the 
winter.  Nevertheless,  certain  plants  in  localities  where  the 
supply  of  natural  ice  is  ample  are  receiving  good  returns 
on  ice-plant  investments.  A  central  station  in  northern 
Illinois  serving  a  population  of  6347  inhabitants  operates  an 
ice  plant  during  the  summer  months,  usually  about  six 
months  of  the  year.  The  maximum  output  of  the  plant  is 
20  tons  a  day  and  the  total  has  averaged  2000  tons  per 
season.  The  plant  employs  absorption  apparatus  and  dis- 
tilled water  and  has  been  in  operation  for  four  years.  The 
total  investment  in  the  ice  plant  was  $21,600,  and  the  gross 
income  from  the  ice  business  has  been  between  $8,000  and 
$15,000  per  year. 


Investment  and  Returns  of  an  Illinois  Ice-Electric 
Plant 

There  is  an  Illinois  combination  ice-electric  plant  in 
the  broad  valley  of  the  Mississippi  River  where,  with  a 
station  ice-making  investment  of  $10,000,  $4,000  worth  of 


ice  will  be  sold  during  the  coming  season,  at  a  net  profit  of 
$2,000,  earning  20  per  cent  on  the  original  investment. 
These  figures  are  conservative  and  are  based  on  the  per- 
formance of  this  7-ton  plant  during  preceding  seasons. 
Its  daily  output  is  required  during  about  five  months  of 
the  year,  the  population  served  comprising  nearly  3000. 
About  20  tons  of  ice-storage  capacity  is  provided.  The 
monthly  cost  of  fuel  for  the  ice-plant  section  of  the  station 
approximates  $100,  while  nearly  the  same  amount  is  spent 
for  labor.  The  product  is  sold  at  40  cents  per  100  lb. 
delivered  retail,  or  at  $4  per  ton  wholesale  from  the  plant 
platform. 

A  15-Ton  Ice  Plant  as  a  40  Per  Cent  Investment 

During  five  months'  operation  last  year  the  15-ton  ice 
plant  operated  by  the  electric  company  in  a  Kentucky  town 
of  3000  population  earned  net  profits  of  $3,600,  a  return 
at  the  rate  of  nearly  40  per  cent  on  the  $9,500  invested  in 
the  local  ice  business.  The  equipment  comprises  steam- 
driven  ammonia-compression  apparatus,  with  36  tons'  stor- 
age capacity. 

The  actual  plant  cost  of  freezing  a  ton  of  ice  at  this 
plant,  including  fuel,  labor,  etc.,  averages  $2.  Sold  whole- 
sale on  the  plant  platform,  this  ice  brings  $5  a  ton.  It  is 
delivered  to  local  users  at  a  regular  rate  of  40  cents  per 
100  lb.,  which  is  equivalent  to  $8  per  ton,  although  out  of 
this  must  be  met,  of  course,  the  heavy  cost  of  the  delivery 
service. 

Altogether  the  gross  income  from  the  ice  business  alone 
during  last  season  was  $6,100.  The  expenses  the  same 
year  totaled  $2,500,  including  fuel,  labor,  depreciation,  etc., 
giving  $3,600  as  the  net  return,  or  nearly  40  per  cent  on 
the  investment. 

Needless  to  say,  the  management  is  enthusiastic  in  de- 
scribing the  operation  of  its  ice  business  as  extremely 
satisfactory  and  cordially  recommends  that  other  small 
stations  follow  its  successful  example. 


Exhaust-Steam   Ice   Making   Brings   42   Per   Cent 
Return 

In  certain  of  the  eastern  Gulf  Coast  states  the  ice-making 
season  lasts  the  year  around,  the  only  seasonable  distinction 
to  be  drawn  being  "seven  good  months  and  five  poor  ones." 
Selling  1700  tons  of  ice  a  year,  there  is  one  10-ton  Florida 
combination  ice-electric  plant  in  a  community  of  1700  popu- 
lation which  does  a  gross  ice  business  turning  over  each 
year  an  amount  equal  to  the  entire  investment  in  its  plant 
and  earning  an  annual  profit  of  $5,000,  after  paying  $7,000 
operating  expenses. 

This  station  utilizes  the  exhaust  steam  from  its  electric- 
plant  engines  to  operate  a  10-ton  absorption-type  "gen- 
erator." The  distilled  water  is  at  the  same  time  reclaimed 
for  freezing  into  ice.  The  ice  plant,  including  building, 
equipment,  can  tank,  two  delivery  wagons,  etc..  represents 
an  investment  of  $12,000. 

The  product  is  sold  wholesale  at  $5  to  $7  per  ton.  while 
the  retail  domestic  supply  is  delivered  at  the  rate  of  50 
cents  per  100  lb.  or  $10  per  ton.  Last  year  the  gross  in- 
come from  this  central  station's  ice-making  business  alone 
was  $12,000,  exactly  equal,  as  already  pointed  out,  to  the 
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total  amount  of  the  investment  in  this  department  of  the 
business.  Including  depreciation,  interest  and  all  other 
charges,  the  operating  expenses  for  the  twelve  months 
totaled  $7,000,  leaving  $5,000  net  profit,  or  a  return  at  the 
rate  of  42  per  cent  on  the  $12,000  invested.  » 


Skill  and  Care  Required  to  Make  Small  Ice  Plant 
Pay 

The  operator  of  a  3-ton  ice  plant  in  a  combination  station 
supplying  electricity  and  ice  to  an  Ohio  River  community 
of  1500  population  calls  attention  to  the  requisites  for 
making  a  small  equipment  of  this  kind  a  commercial 
success. 

In  his  opinion  such  an  ice-electric  plant  will  pay  in  a 
small  town  only  if  the  producing  conditions  are  right. 
Among  these  he  mentions  cheap  fuel,  cheap  and  good 
water,  minimum  haulage,  modern  efficient  machinery 
(bought  at  a  good  figure  if  possible),  "and  the  plant  owned 
and  operated  by  men  knowing  the  business."  The  average 
small  stock  company  which  depends  upon  results  from 
hired  and  often  incompetent  help  stands  a  risky  chance  of 
success,  he  points  out,  for  the  cost  of  producing  a  kilowatt- 
hour  of  electrical  energy  or  a  ton  of  ice  in  a  small  plant 
like  that  described  is  much  greater  than  similar  unit  costs 
possible  in  a  larger  station. 

This  operator  has  an  80-can  freezing  tank  in  connection 
with  his  3-ton  absorption-type  ammonia  equipment  and 
disposes  of  his  output  at  the  rate  of  25  cents  per  100  lb. 
wholesale  and  50  cents  per  100  lb.  retail. 


Value  of  Ice  Making  in  Opening  Up  Twenty-four- 
Hour  Electric  Service 

Three  years  ago  the  electric  company  operating  a  plant 
in  a  town  of  several  thousand  population  just  south  of  the 
Ohio  River  decided  to  install  ice-making  equipment,  utiliz- 
ing the  exhaust  from  the  plant  engines  for  distilled  make- 
up water.  Then,  since  steam  had  to  be  kept  up  that  sum- 
mer and  the  engineer  was  at  the  station  all  day  long  tending 
the  refrigerating  machinery,  it  was  determined,  not  without 
some  misgivings,  to  operate  day  electric  service.  Since  the 
plant  was  already  virtually  in  operation  all  day  long,  the 
cost  of  furnishing  this  twenty-four-hour  service  imposed 
slight  additional  expense. 

Almost  from  the  very  first  this  day  service  proved  to  be 
a  marked  success  locally.  A  number  of  customers  bought 
electric  fans,  and  soon  with  a  little  sales  effort  electric 
irons  became  popular.  A  motor  load,  too,  was  established, 
the  latter  having  now  attained  a  magnitude  of  95  hp. 
divided  among  seven  customers. 

At  the  end  of  the  first  ice-making  season  it  was  proposed 
to  shut  down  the  day  service,  but  the  customers  had  be- 
come so  pleased  with  its  operation  and  convenience  that 
they  raised  sturdy  and  successful  objection  to  its  interrup- 
tion. The  twenty-four-hour  service  was  accordingly  con- 
tinued during  the  winter,  and  by  the  next  summer  season 
had  thoroughly  established  itself  through  the  accretion  of 
desirable  motor  load  until  it  is  now  one  of  the  most  profit- 
able parts  of  the  central  station's  electrical  business. 


Diesel-Engine    Performance    in    Oklahoma    Ice- 
Electric  Plant 

A  record  of  6.2  gal.,  or  44.1  lb.,  of  oil  per  100  net  brake- 
hp-hours  at  full  load  has  been  established  by  a  225-hp 
Diesel  engine  in  operation  at  the  plant  of  the  Hugo  (Okla.) 
Ice  &  Electric  Company.  This  performance  is  apparently 
unexcelled  by  even  the  best  European  records  obtained 
with  the  same  highly  efficient  type  of  engine,  thus  speaking 


well  for  the  engineering  practice  and  construction  work 
prevailing  in  this  country. 

Dr.  A.  C.  Scott,  of  Dallas,  Tex.,  conducted  the  test,  which 
was  made  while  the  engine  was  in  the  regular  daily  service 
of  the  Hugo  Ice  &  Light  Company.  The  engine  had  been 
in  operation  about  six  months  when  the  test  was  made  and 
there  was  no  tuning  up  or  other  special  preparation.  The 
test  extended  over  a  period  of  three  days  and  records  were 
taken  at  all  stages  from  no  load  to  10  per  cent  overload. 

These  records  show  a  fuel  consumption  of  10.8  gal.  of 
oil  per  100  net  brake-hp-hours  at  0.25  load,  6.8  gal.  at  0.5 
load,  and  6.2  gal.  at  full  load.  This  is  equivalent  to  0.441  lb. 
of  oil  per  net  brake-hp-hour. 

Thermo-dynamic  records  taken,  based  on  net  useful  out- 
put, show  17.4  per  cent  efficiency  at  0.25  load,  27.8  per  cent 
at  0.5  load,  29.5  per  cent  at  0.75  load,  30.3  per  cent  at  full 
load,  and  30.2  per  cent  at  10  per  cent  overload. 

The  engine  in  the  Hugo  plant  is  of  the  heavy-oil  type, 
built  under  the  patents  of  Dr.  Rudolph  Diesel,  by  the  Busch- 
Sulzer  Brothers-Diesel  Engine  Company,  St.  Louis,  Mo., 
in  the  shops  of  the  Power  &  Mining  Machinery  Company, 
at  Cudahy,  Wis.  The  engine  has  now  been  in  operation  at 
Hugo  during  the  last  twelve  months. 


Combination    Ice-Plant    Investment    in    a   Town 
of  1800 

A  combination  ice-electric  company  operating  in  a  town 
of  1800,  about  60  miles  southwest  of  Washington,  D.  C, 
has  approximately  $9,000  invested  in  its  ice  plant.  This  is 
a  steam-driven  compressor  outfit,  refrigerating  120  300-lb. 
cans  besides  about  50  tens  storage  capacity.  The  equip- 
ment is  operated  six  months  in  the  year,  during  which 
period  it  turns  out  about  1000  tons  of  ice. 

The  cost  of  making  a  ton  of  ice  delivered  to  the  plat- 
form is  estimated  by  the  local  manager  to  be  about  $2.25, 
including  fuel,  labor,  etc.  Two  engineers,  who  take  shifts 
in  looking  after  the  combination  electric  and  ice-making 
plants,  each  receive  $1.16  per  day,  and  the  two  firemen 
earn  $1  each  per  day.  Boiler-feed  water  is  purchased  from 
the  town  at  6  cents  per  1000  gal.,  the  exhaust  from  the 
compressor   engine   providing  the   distilled-water   make-up. 

For  such  ice  as  is  sold  at  wholesale  on  the  plant  plat- 
form the  company  receives  $5  per  ton,  while  for  retail 
quantities  the  local  price  is  45  cents  per  100  lb.,  or  $9 
per  ton.  Assuming  that  it  receives  at  least  $5  per  ton  for 
its  output,  without  crediting  any  profit  on  delivery  (for 
which  two  wagons  are  required),  the  plant  would  earn 
$2.75  profit  on  each  ton  of  ice,  netting  at  a  conservative 
estimate  over  $2,000  on  the  season's  output.  Such  a  profit 
of  20  per  cent  on  the  $9,000  invested  in  the  ice  business 
represents,  of  course,  a  desirable  addition  to  the  central- 
station  income  in  a  community  the  size  of  this  one. 

In  general,  the  management  declares  the  local  ice  busi- 
ness to  be  entirely  satisfactory  and  advises  other  electric 
companies  contemplating  ice  manufacture  to  install  com- 
pression outfits  if  a  market  can  be  developed  for  the  out- 
put. The  making  of  ice  is  of  special  advantage  to  the 
small  electric  plant,  declares  this  particular  operator,  be- 
cause it  tides  over  the  slack  period  and  enables  the  man- 
agement to  hold  its  help  together.  Such  ice  business  is, 
he  concludes,  well-nigh  indispensable  to  small  stations  op- 
erating no  day  service. 


Rates   for    Electric    Cooking 

A  number  of  central-station  companies  have  already 
either  adopted  special  rates  for  electric  cooking  and  heat- 
ing or  have  adapted  their  existing  schedules  to  fit  condi- 
tions for  domestic  and  commercial  service  not  covered  by 
their   regular  rates.     The  accompanying  table  shows  some 
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of  tlie  companies  which  have  filed  copies  of  their  rate 
sheets  with  the  rate  research  committee  of  the  National 
Electric  Light  Association,  together  with  the  rates  charged 
for  electric  cooking  and  heating,  conditions  of  special  ser- 
vice, etc.  Among  the  special  cooking  rates  of  particular 
interest  in  the  table  is  that  in  use  at  Omaha,  Neb.,  where  a 
discount   of   5  per  cent   is   made   to   customers  who   install 

DATA   ON   ELECTRIC  SERVICE  FOR   DOMESTIC   AND   OTHER   SPECIAL 
PURPOSES 


Atlanta,  Ga  6  to  3 

Altoona,  Pa 4.5 

Boston,  Mass 10 

3 

Des  Moines,  la 4.5 

Detroit.  Mich 4 

Duluth,  Minn '  3 

Kansas  City.  Mo 4.5 

Los  Angeles,  Cal 

Memphis,  Tenn      ....  3 

Omaha,  Neb 6 

Portland,  Ore !  4 

Redding,  Cal  3  to  1.5 

Salt  Lake  City,  Utah  .   .  6.6 

Seattle,  Wash '  3 

Spokane,  Wash 5 

Springfield,  Mass '  6 

Superior,  Wis 5 


Heating  demand  figured  at   50  per  cent 

of  connected  load. 
Separate  meter. 
For  first  20  kw-hr. 
For  excess;   minimum,   $12    year. 
Separate  meter. 
Maximum  power  rate. 

With  20  per  cent  prompt-payment  dis- 
count. 

Separate  meter. 

Separate  meter;  $3  minimum. 

Plus  $1.50  per  kw  of  demand. 

S  per  cent  discount  if  all  cooking  by  elec- 
tricity. 

Minimum  charge,   $1   per  month. 

Minimum,  $1   per  month. 

$2    minimum;    10    per   cent    discount. 

urn,  $2. 


equipment  enabling   them  to  use  electricity  exclusively  for 
cooking. 

Reports  received  by  the  committee  from  Glasgow,  Scot- 
land, indicate  that  for  cooking  purposes  electrical  energy 
may  be  purchased  at  the  rate  of  3d.,  or  6  cents,  per  kw-hr. 
for  a  certain  number  of  hours'  use  of  maximum  demand, 
ranging  from  40  hours  in  the  summer  months  to  300  hours 
in  December  and  January.  For  all  used  in  excess  of  this 
the  rate  is   id.,  or  2  cents,  per  kw-hr. 


Combination   Steam-Electric   Ice-Making   Plant   in 
Chicago 

Electrically  operated  ice-making  plants  have  become  a 
considerable  factor  in  smoothing  out  the  load  curves  of 
central  stations.  Among  the  seven  or  eight  plants  of  this 
character  supplied  with  electricity  by  the  Commonwealth 
Edison  Company  of  Chicago,  the  installation  of  the 
Knickerbocker  Ice  Company  (recently  succeeded  by  the 
Consumers'  Company)  at  6105  Lexington  Avenue  may  be 
of  interest  in  that  it  has  a  larger  motor  load  than  any  of 
the  others.  Instead  of  obtaining  its  water  supply  from 
Lake  Michigan  through  the  city  mains,  this  plant,  in  nor- 
mal operation,  pumps  all  the  water  used  for  ice-manu- 
facture, cooling  and  boiler-supply  purposes  from  a  1900-ft. 
well  on  the  premises.  The  water  used  for  ice  is  distilled 
before  being  frozen. 

To  supply  steam  for  distilling,  two  boilers  were  in- 
stalled, and  a  few  of  the  accessories,  such  as  the  stoker 
engine,  boiler-feed  pumps  and  two  other  small  pumps,  are 
driven  by  steam.  The  electric  motors  used  have  a  total 
rating  of  589  hp.  They  drive  two  ammonia  compressors, 
one  deep-well  air  compressor  for  lifting  water,  two  cool- 
ing-water pumps,  eight  agitators,  one  ice  hoist,  two  hoists 
on  cranes  and  twro  brine  circulators. 

Electricity  for  driving  these  motors  and  furnishing 
plant  illumination  is  supplied  by  the  electric-service  com- 
pany over  a  three-phase,  60-cycle,  3800-volt  line  to  six 
75-kw,  3800-230-volt  Westinghouse  transformers  outside 
the  plant.  These  transformers  are  mounted  about  20  ft. 
above  the  ground  on  a  platform  built  on  cross-arms  at- 
tached to  three  30-ft.  poles  arranged   in   a   line  about  9   ft. 


apart.  The  high-tension  line  is  supported  on  cross-arms 
on  the  poles,  above  the  transformers,  short  wires  leading 
to  the  high-tension  terminals  of  the  transformers,  which 
are  star-connected.  Lead-covered  cables  conduct  the 
energy  from  the  delta-connected,  230-volt  taps,  through 
steel  conduit,  to  a  switchboard  located  in  the  compressor 
room. 

General  Layout  of  the  Plant 

The  building,  which  is  a  brick  structure  one  story  high, 
is  divided  into  five  compartments  which  front  on  Lexing- 
ton Avenue,  two  anterooms  used  for  storing  ice  for  im- 
mediate use,  and  eight  cold-storage  rooms.  In  the  north 
end  of  the  building  is  the  1900-ft.  well  from  which  all 
water  used  in  the  plant  is  pumped  by  the  Harris  air-lift 
system.  An  Ingersoll-Rand  compressor,  belt-driven  by  a 
100-hp  Western  Electric  squirrel-cage  motor,  running  at 
720  r.p.m.,  furnishes  compressed  air  for  pumping  the 
water.  Fig.  1  shows  the  deep-well  room  and  the  motor- 
driven  compressor.  A  Wagner  polyphase  starter  and  a 
case  containing  a  three-blade  switch  and  fuses  are  installed 
in  this  room   for  operating  the  motor. 

The  compressed  air  is  conducted  through  a  2-in.  pipe 
to  the  Harris  injector,  which  is  located  369  ft.  below  the 
floor  in  a  6-in.  well  casing.  When  the  compressor  is  in 
operation  water  at  50  deg.  Fahr.  is  delivered  at  the  rate 
of  600  gal.   a  minute   from  the  top  of  the  well  casing  di- 


FIG.     I MOTOR-DRIVEN    AIR    COMPRESSOR 

rectly  into  an  open-storage  reservoir  built  below  the  floor. 
The  two  steam  boilers,  which  carry  200  lb.  pressure 
per  square  inch,  are  located  in  a  room  adjoining  the  deep 
well.  Each  boiler  is  rated  at  100  hp  and  is  fed  by  a  Swift 
automatic  stoker.  At  present  the  stoker  hoppers  are  filled 
by  hand,  but  since  67  tons  of  coal  are  consumed  every 
twenty-four  hours,  an  electrically  driven  bucket  elevator 
is  being  considered  to  facilitate  handling  of  the  fuel.  The 
plant  is  located  in  the  resistance  district,  so  that  its  smoke 
has  to  be  disposed  of  at  a  greater  height  than  would  be 
necessary  were  draft  conditions  the  only  ones  imposed. 
The  stack,  which  is  constructed  of  brick,  is  125  ft.  high 
and  6  ft.  in  internal  diameter  at  the  top.  To  eliminate 
scale  as  much  as  possible  in  the  boilers  and  evaporators, 
the  Fetta  water-softening  system  is  used.  The  tank  in 
which   the   water   is  treated   is  located   in  the  boiler   room. 

The  Distillation  Process 

Perhaps  the  most  complex  apparatus  used  in  this  plant 
is  located  in  the  evaporating  room.  In  this  portion  of  the 
building  are  two  boiler-feed  pumps,  one  evaporator  feed 
pump,  one  sweet-water  (distilled-water)  feed  pump,  a  wet 
vacuum  pump,  a  double-pipe  fore-cooler,  an  exchanger, 
two  electrically  driven  circulating  pumps  and  a  nest  of 
eight  Reilly  multi-coil  evaporating  units. 

Fig.  2  shows  the  evaporating  units.  A  steam  main  di- 
rect from  the  boilers  is  run  just  above  each  of  the  evap- 


March   i  .  [913 


ELECTRICA L     WO  RID 


455 


orators,  and  two  pipes  tap  off  from  this  main  for  each 
"effect."  Valves  are  placed  in  each  branch  line,  and  by- 
pass valves  are  located  in  the  steam  main  so  that  any  one 
effect  can  be  cut  out  for  repairs  or  cleaning.  One  of  the 
two  pipes  leading  to  each  effect  connects  with  a  ho'low 
tin-lined  brass  header  in  the  top  of  the  evaporator.  Thirty 
coils  of  tin-lined  copper  tubing  connect   the   upper  header 


FIG.    -' — EVAPORATING    UNITS    l\    CHICAGO    ICE-MAKING    PLANT 

with  a  lower  header  which  drains  into  an  automatic  Kieley 
&  Mueller  trap.  The  space  surrounding  the  coils  is  kept 
filled  with  treated  water,  and  a  definite  level  is  maintained 
by  an  automatic  feeder.  Opening  out  of  the  top  of  Ibis 
space  is  the  other  pipe  which  connects  with  the  steam 
main. 

Live  steam  at  120-lb.  pressure  is  admitted  to  the  coils 
n!  the  first  effect  only,  evaporating  the  water  surrounding 
them.  In  doing  this  it  is  condensed  and  is  then  drained 
off  through  the  trap.  The  steam  generated  in  the  first 
effect  is  used  to  generate  steam  in  the  next  succeeding  one 
and  so  on.  A  vacuum  of  26  in.  is  maintained  in  tin 
effect  by  the  wet-vacuum  pump,  so  that  the  maximum 
amount  of  water  is  distilled  for  the  number  of  pounds  of 
steam   used. 

Double-pipe  exchangers  utilize  the  heat  in  the  sweet 
water  drained  from  the  traps  by  transferring  it  to  the 
treated  water  fed  to  the  evaporator.  Any  air  which  max 
remain  in  the  sweet  water  is  extracted  by  a  reboiler.  A 
dry-vacuum  pump  maintains  a  vacuum  in  the  reboiler,  and 
any  moisture  drawn  from  the  latter  is  condensed  and  re- 
turned to  the  system.  The'  water  is  pumped  from  the 
reboiler  through  double-pipe  forecoolers  to  a  sweet-water 
storage  tank  located  in  the  anteroom  just  off  the  tank  room 
on  the  south  end  of  the  building.  Tin-lined  copper  or 
brass  pipes  are  used  exclusively  in  the  sweet-water  pipe 
line  to  avoid  contamination  and  prevent  discoloration  of 
the  ice. 

Two  electrically  driven  circulating  pumps  are  used  to 
supply  all  the  cooling  water  and  are  installed  in  duplicate 
for  emergency.  These  turbo-centrifugal  pumps  supply 
450  gal.  a  minute  and  are  directly  driven  by  20-hp  Wagner 
squirrel-cage  motors  running  at  1750  r.p.m.  Fig.  3  shows 
one  of  the  circulating-pump  units.  Each  of  these  motors  is 
connected  with  the  main  switchboard  through  a  knife 
switch   and  a    Wagner  polyphase  starting  box. 

Motor-Driven  Compressors  and  Switchboard  i'o\trol 

The  ammonia-compressor  room,  which  is  larger  than  the 
evaporator  room,  contains  two  vertical,  single-acting  York 
ammonia  compressors,  each  capable  of  making  50  tons  of 
ice    in    twenty-four   hours.      Both    compressors    are    supplied 


with  a  16-ft.  flywheel  and  are  driven  through  a  30-in.  belt 
by  two  220-hp  Wagner  slip- ring  induction  motors  running 
at  500  r.p.m.  Fig.  4  shows  these  compressor  motors.  1  he 
motor  cables  run  into  terminal  boxes,  from  which  they 
are  led  to  the  switchboard  through  3-in.  conduits.  The 
switchboard  comprises  seven  black-slate  panels  mounted  on 
a  steel  frame,  and  is  divided  up  into  the  control  of  the 
lighting,  the  com]  1  ors   and  the  auxiliary  motors. 

The  two  panels  controlling  the  ammonia  compressor 
mo.tprs  are  duplicate-.  Mounted  on  each  is  a  polyphase 
watt-meter  anil  a  <  leneral  Electric  overload  relay  and  oil 
switch,  with  no-voltage  and  overli  ad  release.  In  front  of 
these  panels  are  two  flow-type  Cutler-Hammer  controllers 
for  varying  the  speed  of  the  compressor  motors.  Fifty-five 
per  cent  speed  variation  is  obtained  by  introducing  re- 
sistance into  the  rotor  circuit.  The  resistance  grids  for 
the  controllers  are  mounted  above  the  switchboard.  Both 
compressor  motors  have  shafl  handle-  which  short-circuit 
the  slip-rings  when  the  motors  reach  full  speed,  thus  elim- 
inating losses  that  may  occur  between  the  motor  and  the 
controller. 

I  be   main   service    panel    is    equipped    with   a   "printom- 
eter,"  which   register-   tin    number  of  kilowatt-hours 
during  each  thirty   minutes.       \n   indicating  wattmeter  and 
a  voltmeter  are  mounted  at  the  top  of  this  panel. 

One  of  the  panels  controls  the  general  lighting,  which 
is  measured  through  a  Wagner  induction-type  watt-hour 
meter.  In  conjunction  with  this  board  there  is  also  a 
distributing  panel  which  controls  the  lighting  by  rooms. 
A  three-wire  lighting  system  is  in-tailed,  ten  250-watt 
tungsten  lamps  being  used  in  the  compressor  and  tank 
rooms,  and  about  too  lamps,  mainly  40-watt  tungsten  and 
69-Cp  carbon  filament  lamp-,  being  used  in  the  other 
rooms. 

Power   for   the   auxiliaries,    -neb    a-    the   deep-well   pump 
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IRIVEN     BY     INDUCTION     MOTOR 


motor,  ice  hoist,  circulating  pumps,  brine  circulators  and 
agitators,  is  distributed  from  one  panel  and  metered  on 
an  adjoining  panel.  All  of  the  meter-  mounted  on  the 
board    are   of    Wagner   manufacture. 

[CE    M  VKING    AND    I  [AND]  [NG 

The    compressed    ammonia    is    conducted    from    the    com- 
pressor-  to   ammonia    condensers    located    on    the   roof,   and 
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from  there  the  liquid  ammonia  is  drained  into  two  storage 
tanks  located  in   the  compressor  room. 

Two  freezing  tanks,  o'perated  on  the  flooded  system, 
are  located  in  the  large  room  adjoining  the  ammonia  com- 
pressors. Each  tank  is  divided  by  baffles  into  three  parts. 
Circulation  of  the  brine  (a  calcium-chloride  solution,  den- 
sity 80)  used  for  freezing  is  maintained  by  agitators 
driven  by  eight  3-hp  Wagner  squirrel-cage  induction   mo- 


FIG.    4 INDUCTION     MOTORS    DRIVING    AMMONIA    COMPRESSORS 

tors.  Three  hundred  feet  of  1.25-in.  ammonia  cooling  pipe 
is  installed  per  rated  ton  of  ice  manufactured.  The  tanks, 
which  are  built  below  the  floor,  accommodate  1400  300-lb. 
cans,  1000  cans  being  harvested  every  twenty-four  hours. 
These  cans  are  filled  with  sweet  water  by  Burns  automatic 
can  fillers. 

Ice  pulling  is  accomplished  by  two  i-ton  Sprague  elec- 
tric hoists,  each  suspended  from  a  hand  traveling  crane, 
which  spans  its  respective  tank.  To  free  the  cakes  of  ice 
from  the  cans  the  latter  are  dipped  in  tanks  containing 
warm  water  brought  from  the  forecoolers.  Since  imme- 
diate immersion  in  the  dip-tanks  would  crack  the  ice,  the 
cans  are  stacked  along  the  walls  of  the  tank  room  for  about 
thirty  minutes  before  immersing.  The  electrical  energy 
used  for  the  ice  hoist  is  supplied  from  wires  beneath  the 
tracks  upon  which  the  cranes  operate. 

Storage  of  the  Product 

After  the  ice  is  removed  from  the  cans  it  is  transferred 
either  to  the  storage  room  or  the  shipping  rooms  just  off 
the  tank  room,  the  latter  being  used  for  holding  ice  which 
is  to  be  used  immediately.  An  electrically  driven  endless- 
chain  conveyor  is  to  be  installed  in  the  near  future  for 
transporting  the  ice  from  the  tank  room  to  the  storage 
rooms. 

Eight  storage  rooms,  each  of  1000  tons  capacity,  open 
from  a  runway  which  communicates  with  the  tank  room. 
These  rooms  are  about  120  ft.  by  24  ft.  in  area  and  32  ft. 
high  and  are  kept  at  a  temperature  of  28  deg.  Fahr.  by 
brine  circulating  through  pipes  running  along  the  ceiling. 
This  brine  is  drawn  off  from  the  freezing  tanks  by  two 
brine-circulating  pumps,  which  are  directly  connected  to 
7.5-hp  Wagner  squirrel-cage  induction  motors,  and  is  re- 
turned to  the  tanks  through  the  forecoolers. 

An  ice  hoist,  driven  by  a  10-hp  Wagner  squirrel-cage 
motor,  is  employed  for  stacking  the  ice  in  the  storeroom. 
All  motors  in  the  plant  are  of  the  three-phase,  60-cycle, 
220-volt  type.  Besides  local  switches  and  starting  com- 
pensators each  motor  can  be  shut  down  from  the  main 
switchboard. 

Mr.  J.  S.  Field,  president  of  the  Knickerbocker  Ice 
Company  before  it  was  merged  into  the  Consumers'  Com- 
pany, reports  that  while  the  Lexington  Avenue  motor- 
driven  ice  plant  has  not  yet  been  run  long  enough  to  give 
definite  operating  costs,  he  feels  from  his  experience  with 
the  other  two  Knickerbocker  electrically  operated  plants  in 
Chicago  that  electrical  operation  will  here  also  be  shown 
much  more  desirable  than  steam  for  the  production  of 
artificial  ice. 


Illumination  and  Wiring 

Electric  Signs  in  Stockton,  Cal. 

As  the  result  of  the  intelligent  activity  of  the  Western 
States  Gas  &  Electric  Company  the  merchants  of  Stockton, 
Cal.,  are  taking  a  renewed  interest  in  the  subject  of  electric 
signs  and  the  consequent  added  attractiveness  of  business 
streets  after  nightfall.  It  is  said  that  about  fifty  merchants 
have  recently  installed  electric  signs  or  are  about  to  install 
them.  Furthermore,  the  subject  of  special  curb  lighting 
is  attracting  attention  in  connection  with  the  sign  cam- 
paign. Signs  recently  installed  or  on  order  will  have  a 
total  of  over  8000  lamps  and  will  cost  nearly  $15,000. 


Decorative  Lighting  for  Peoria  Interurban  Railway 
Building 

An  elaborate  ornamental  exterior  lighting  scheme  will  be 
a  feature  of  the  terminal  station  to  be  erected  at  a  cost  of 
$350,000  for  the  Illinois  Traction  Company  at  Peoria,  111., 
under  the  direction  of  Vice-president  H.  E.  Chubbuck. 
According  to  the  architects,  this  station  and  office  building, 
when  completed,  will  be  one  of  the  most  strikingly  illumi- 
nated buildings  of  the  country.  About  10,000  small  tungsten 
lamps  will  stud  the  exterior  of  the  structure,  which  will  be 
of  white  terra  cotta.  Between  the  windows,  on  all  four 
sides  of  the  seven-story  edifice,  will  be  clusters  of  five 
lamps  each.  The  cornices  and  architectural  decorations 
will  also  be  outlined  by  incandescent  lamps.  Adjoining  the 
building  will  be  a  train  shed,  constructed  of  steel  and  con- 
crete, capable  of  accommodating  twenty  cars  at  a  time. 
The  Illinois  Traction  System  will  occupy  four  stories  of  the 
building,  the  remainder  being  rented  to  tenants.  Work  on 
the  foundations  will  be  commenced  during  the  early  part 
of  March.  The  structure  will  be  erected  at  the  corner  of 
Jefferson  and  Hamilton  Streets  on  the  site  of  the  old 
National  Hotel. 


A  130-Ft.  Sign  with  1110  Lamps 

On  a  rocky  bluff  commanding  the  site  of  the  city  of  Blue- 
field,  W.  Va.,  stands  the  huge  central-station  sign  illustrated 
herewith,  which  measures  130  ft.  in  length,  with  8-ft.  let- 
ters. The  steel  frame  of  the  display  is  carried  on  fourteen 
wooden  poles  of  varying  lengths  conforming  to  the  rough 
topography  of  the  hilltop.  These  sticks  average  40  ft.  in 
height  and  are  set  at  10- ft.  intervals.  A  total  of  11 10  5-watt 
tungsten  sign  lamps  are  contained  in  the  huge  display,  in- 
cluding the  letters,  the  flame  device  and  a  depiction  of  a 
motor  belted  to  a  pulley.    The  sign,  as  built  by  the  Green- 


130-FT.    CENTRAL-STATION    sign 

wood  Advertising  Company,  is  provided  with  flasher  ef- 
fects by  which  the  play  of  the  flames  in  the  overhead 
design  is  faithfully  reproduced,  while  chaser  contacts  set 
motor,  belt  and  pulley  in  apparent  movement.  The  Appala- 
chian Power  Company  is  one  of  the  Byllesby  properties  and 
supplies  central-station  energy  to  a  large  mining  and  in- 
dustrial territory  in  Virginia  and  West  Virginia. 
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Special  Illumination  for  the  Mobile  Carnival 

Some  further  details  in  relation  to  the  recent  Mardi  Gras 
Carnival  illumination  at  Mobile,  formerly  referred  to  in 
this  journal,  may  be  of  interest.  The  work  was  carried  out 
by  the  Mobile  Electric  Company,  Mr.  R.  E.  blower,  manager 
of  the  new-business  department  of  that  company,  being  a 
member  of  the  illuminating  committee  of  the  Mobile  Carni- 
val Association.  About  5000  incandescent  lamps  were  used. 
About  2000  of  these  were  installed  in  Bienville  Square.  On 
the  four  sides  of  the  square  were  erected  lamp-posts  con- 
nected by  festoons  of  incandescent  lamps.  The  oak  trees 
forming  a  cross  in  the  square  were  entwined  with  garlands 
of  small  incandescent  lamps.  The  trees  directly  surround- 
ing the  fountain  in  the  square  were  decorated  in  an  unusual 
manner,  small  lamps  being  placed  among  the  branches, 
where  they  twinkled  like  fireflies.  The  fountain  was  illumi- 
nated with  colored  light  obtained  by  means  of  an  automatic 
projector  suspended  among  the  trees  above  the  fountain 
with  the  light  focused  on  the  fountain  and  basin  only. 
Color  changes  were  achieved  by  the  movement  of  an  auto- 
matically operated  disk,  and  the  flowing  water  was  brilliant- 
ly  illuminated. 

Other  features  consisted  in  outlining  the  tower  at  the 
head  of  Government  Street  with  about  500  lamps  and  an 
illuminated  sign  with  letters  5  ft.  high,  bearing  the  word 
"Welcome."  About  2500  lamps  were  distributed  on  streets 
designated  by  the  committee.  These  were  fastened  in  fes- 
toons stretched  across  the  streets  from  curb  to  curb.  These 
festoons  were  peaked  in  the  center,  with  pendants  at  each 
end.  Each  festoon  consisted  of  twenty-five  lamps  (except 
in  the  case  of  Government  Street,  where  the  festoons  con- 
tained fifty  lamps),  and  there  were  from  four  to  six  fes- 
toons in  each  block.  Colored  lamps  were  used  in  Bienville 
Square,  but  clear  glass  bulbs  were  used  in  the  other  streets. 


Illumination  of  Belmont  Chapel,  Cathedral  of  St. 
John  the  Divine 

In   the  illumination  of  monumental  church  edifices  built 
to  withstand  the  ravages  of  time  and  to  outlive  the  genera- 


FIG.       I ILLUMINATION      OF      ALTAR      IN      BELMONT      CHAPEL, 

CATHEDRAL    OF    ST.    JOHN     THE    DIVINE 

tion  in  which  they  are  erected  special  care  must  be  exercised 
in  the  choice  of  fixtures  where  such  are  installed  in  order 
not  to  detract  from  the  architectural  features  of  the  edifices 
and  also  not  to  mar  the  ecclesiastical  setting.  As  a  rule, 
edifices  like  the  Cathedral  of  St.  John,  Morningside  Heights, 
New  York,  are  rarely  used  at  night,  and  it  would  be  inn 
possible,  moreover,  to  employ   simple    fixtures   in  the  mai'i 


body  of  the  edifices  except  on  the  side  walls.  The  various 
memorial  chapels  surrounding  the  choir  suffice  for  private 
devotions,  and  it  is  necessary  at  times  to  have  some  source 
of  artificial  illumination  to  counteract  the  dim,  sepulchral 
light  usually  found  in  memorial  chapels  of  this  kind  owing 
to  the  employment  of  dense  and  highly  colored  glass  in  the 
memorial  windows. 

The    accompanying    illustrati  ins    show     the    method    of 
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FIG.    2 VIEW   SHOWING   SIX    LAMPS    IN    REFLECTOR    STRIP    BAI   K 

OF    PILLARS 

illuminating  the  Belmont  Memorial  Chapel  of  St.  Saviour, 
back  of  the  reredos.  General  illumination  is  afforded  by 
means  of  four  candelabra  made  of  Carrara  marble  which 
have  a  height  of  9  ft.  Each  marble  column  is  surmounted 
by  an  alabaster  globe  24  in.  in  diameter  at  the  top,  within 
which  is  a  cluster  of  six  incandescent  lamps.  Brilliant 
sources  of  illumination  are  thus  avoided  and  the  semi- 
indirect  light  imparts  a  soft  glow  to  the  entire  chapel.  In 
order  to  heighten  the  effect  two  reflector  strips  containing 
six  lamps  are  hidden  behind  the  pillars  in  the  manner 
shown  in  Fig.  2. 

The  four  candelabra  represent  an  expenditure  of  approxi- 
mately $5,000,  and  inasmuch  as  there  is  no  indication  of 
artificial  light  by  day  the  general  ecclesiastical  effect  re- 
mains unchanged.  The  candelabra  are  of  course  rich  in 
carvings  of  architectural  and  religious  design  I  he  cathe- 
dral is  lighted  from  the  mains  of  the  New  v> 
(  ompany,  and  the  general  illumination  of  the  choir  was 
described  in  these  columns  some  time  ago.  (See  Elei 
World,  April    13,   1911,  page  927.) 


Crane-Suspended   Arc  Lamps  Proposed  for  Clark 
Street,  Chicago 

Merchants  and  others  doing  business  on  Clark  Street,  in 
Chicago,  both   in  the  downtown  Loop  district  and  on  the 
North  Side,  are  forming  an  organization  to  install  a  s 
Street-lighting   system   to   make   the   street   more  attr 
and  conspicuous  at  night.     Several  systems  of  lighting  have 
been  suggested      The  use  of  curb-lighting  posts  with  tung- 
sten lamps  has  been  considered,  but  owing  to  the  number  of 
poles  used  to  support  the  overhead  street-railway  construc- 
tion on  this  street,  it  has  been  thought  best  to  avoid  ti 
of  addi  tS.     It  has  been  proposed  to  suspend  flam- 

ing-arc lamps  from  the  tops  of  the  street-railway  poles,  but 
the  Commonwealth  Edison  Company  has  suggested  what  it 
believes  to  be  a  better  plan.  This  contemplates  the  use  of 
iio-volt.  6.5-amp  Raring-arc   I  from   10-ft. 

ornamental  cranes  to  be  swung  in  swivels  from  the  fronts 


458 


ELECTRICAL    WORLD 


Vol.  6i,  No.  q 


of   buildings.      This   would    facilitate    trimming   the    lamps 
from  nearby  windows. 

The  idea  is  to  have  the  lights  suspended  about  25  ft. 
above  the  sidewalk  and  spaced  about  80  ft.  apart,  stag- 
gered on  each  side  of  the  street.  At  this  height  the  crane- 
suspended  lamps  would  probably  be  high  enough  to  clear 
most  of  the  signs.  It  is  proposed  to  burn  all  of  these  special 
arc  lamps  from  dusk  until  1  a.  m.,  and  perhaps  a  third  of 
them  from  1  a.  m.  until  daylight.  It  is  also  proposed  to 
make  a  flat  rate  for  this  lighting  service,  part  to  be  paid  by 
the  owners  of  the  buildings  and  part  by  the  tenants.  The 
plan  of  apportioning  some  of  the  expense  to  the  owners  is 
made  on  the  theory  that  this  special  illumination  enhances 
the  value  of  the  property.  It  is  possible  that  this  illumina- 
tion will  be  carried  as  far  south  as  Twelfth  Street  and  north 
of  the  Chicago  River  to  some  point  not  yet  decided  upon. 
The  plans,  however,  are  in  a  tentative  state. 


Wiring  Buildings  with  Cinder-Filled  Floors 

By  George  Hartley 

Occasionally  in  wiring  old  buildings  a  wireman  will  en- 
counter a  floor  partly  filled  with  cinders  between  the  joists. 
Floors  are  seldom  built  in  this  way  now,  but  fifteen  or 
twenty  years  ago  the  construction  was  common  in  the  bet- 

Wood  Top  Floor  v  Joist 


Lath  Haster 

lh,.     I WIRE    INSTALLED    BENEATH     CINDER    FLOOR 

ter  class  uf  residences  and  business  buildings.  The  cinder 
filling  was  intended  to  prevent  the  transmission  of  sound 
from  one  floor  to  another  and  to  stop  the  ravages  of  rats. 
In  running  circuits  beneath  such  a  floor  the  wireman  can 
take  out  some  of  the  cinders  after  removing  the  floor  boards 
parallel  to  the  run.  Only  enough  cinders  should  be  taken 
out  between  each  pair  of  joists  to  expose  a  complete 
"bridge"  board  so  that  it  can  be  pried  out.  The  bridge 
board  out  of  the  way,  the  holes  for  the  tubes,  or  for  flexible 
conduit  if  such  is  used,  a're  bored  below  the  cleats  with  a 
long  bit.  The  latter  type  is  necessary  because  one  of  ordi- 
nary length  cannot  be  used,  owing  to  insufficient  working 
room.  If  a  long  bit  is  not  at  hand,  one  can  be  made  by 
having  a  blacksmith  weld  a  shank  of  the  necessary  length, 
possibly  30  in.,  to  an  ordinary  carpenter's  bit.     Fig.  2  illus- 


FIG.    2 BORING    TUBE    HOLES    THROUGH    JOISTS 

trates  the  conditions  that  prevail  while  the  joists  are  being 
bored. 

After  the  porcelain  tubes  have  been  inserted  and  the  wire 
threaded  through  them,  or  after  the  flexible  conduit  has 
been  run  through  the  holes,  the  bridge  pieces  may  be  nailed 
in  place.  The  cinders  may  then  be  scraped  back  and  the 
top  floor  boards  relaid.  Fig.  1  illustrates  a  sectional  view 
of  a  finished  job. 


Recent  Telephone  Patents 

Switchboard  Systems 

To-day  there  are  found  three  distinct  classes  of  telephone 
switchboards,  the  manual,  the  automatic  and  the  semi- 
automatic. The  two  former  are  sufficiently  well  established, 
so  that  the  mode  of  operation  is  practically  settled,  but 
with  the  latter  this  is  not  the  case.  A  patent  recently 
granted  to  Mr.  E.  E.  Clement,  of  Washington,  D.  C,  and 
assigned  to  the  North  Electric  Company,  has  omitted  but 
one  of  the  features  of  the  automatic  system.  With  this 
new  system  the  subscriber  registers  his  own  number  with 
a  dial,  and,  although  he  does  not  communicate  with  the 
operator,  he  cannot  make  a  call  until  he  has  through  the 
aid  of  the  operator  been  connected  to  a  selector.  For  ex- 
ample, when  an  attempt  to  call  is  made,  a  manual-type  line 
lamp  appears  before  the  operator,  who  connects  the  neces- 
sary jack  to  the  jack  of  a  free  selector,  without  regard  to 
tire  wants  of  the  subscriber.  The  latter  then  selects  the 
number  which  he  wishes  automatically.  It  is  claimed  that 
this  system  avoids  the  more  expensive  parts  of  both  the 
others. 

Another  patent  granted  to  this  same  inventor  describes 
an  automatic  system  designed  for  use  by  party-line  ex- 
changes. A  feature  of  this  system  lies  in  the  fact  that  it 
allows  a  call  to  be  made  automatically  between  persons  on 
the  same  party  line.  Such  a  selection  would  ordinarily 
result  in  a  busy  signal,  which  must  be  taken  care  of  by 
special  means. 

Automatic  Switches 

Automatic  switches  sometimes  give  trouble  by  allowing 
l  he  machines  to  get  off  normal.  By  this  is  meant  the  condi- 
tion where,  without  the  existence  of  a  call,  the  moving 
contacts  of  the  selector  machine  are  not'  in  contact  with 
their  back  stop  but  are  touching  the  multiple  bank.  When 
this  condition  prevails  the  system  will  not  operate  and 
manual  assistance  at  once  becomes  necessary.  Mr.  T.  F. 
Crocker  has  recognized  the  advantage  of  restoring  such 
switches  automatically  to  their  normal  position,  and  he  has 
devised  a  means  for  accomplishing  this.  When  the  switch 
is  left  off  normal  for  a  predetermined  length  of  time  with- 
out the  existence  of  a  call,  a  time-limit  thermal  relay  is 
caused  to  operate,  and  this  in  turn  causes  the  operation  of 
a  release  magnet. 

One  of  the  sources  of  complaint  in  manual  systems  is  the 
difficulty  of  calling  the  operator  in  upon  an  existing  con- 
nection, an  operation  usually  accomplished  by  moving  the 
receiver  hook  and  causing  flashes  at  the  board.  If  the  hook 
is  moved  too  quickly  the  signal  is  lost,  as  the  time  element 
involved  in  cooling  and  heating  the  lamp  is  sufficient  to 
defeat  the  signal.  Again,  if  the  hook  is  moved  but  a  few 
times,  the  few  momentary  flashes  may  escape  the  attention 
of  the  operator.  This  is  a  problem  which  has  attracted  the 
attention  of  Mr.  James  Kennedy,  of  St.  Louis,  Mo.,  and  he 
arranges  his  circuits  so  that  if  both  parties  to  a  connection 
hang  up  their  receivers,  both  lamps  glow  steadily  to  indi- 
cate the  completion  of  a  conversation.  If.  however,  one 
hook  be  down  and  the  other  up,  a  locking  relay  comes  into 
operation  to  apply  an  intermittent  current  until  a  response 
is  made  by  the  operator,  and  the  calling  lamp  will  flash 
regularly  and  continuously  until  the  listening  key  releases 
the  locking  relay,  incidental  to  the  operators  response. 
This  patent  has  been  assigned  to  the  Dean  Electric  Com- 
pany. 

A  patent  granted  to  Mr.  FT.  G.  Webster,  of  Chicago.  111., 
and  assigned  to  the  Kellogg  Switchboard  &  Supply  Com- 
pany, relates  to  automatic  ringing.  The  operator  starts 
the  ringing  by  depressing  a  key  to  select  the  proper  type  of 
current,  and  this  causes  a  locking  control  relay  to  be 
energized  and  maintain  a  ringing  current  until  response 
1.  made  at  the  called  station.  Upon  this  response  the  con- 
tact relay  is  released  through  the  differential  action  of  a 
second  winding  of  the  contact  relay. 
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Telephone  Call  Register 

Under  this  title  Mr.  C.  V.  Richey,  of  Washington,  D.  C, 
has  patented  a  combination  call  register  and  telephone  lock- 
ing device.  The  register  is  operated  by  means  of  two  elec- 
tromagnets, which  work  in  conjunction  with  each  other.  A 
count  is  registered  by  ringing  current  applied  to  the  receiver 
while  off  the  hook.  With  the  receiver  on  the  hook  no  count 
is  recorded  when  the  ringing  current  is  applied,  as  the  auxil- 
iary magnet  opens  the  circuit  of  the  key-operated  magnet 
under  this  condition.  Whenever  it  is  desired  to  prevent 
calls  being  made  by  unauthorized  persons,  the  armature  of 
the  auxiliary  magnet  may  be  locked  out  of  service  by  ap- 
plying a  locking  key. 

Miscellaneous  Appliances 

Mr.  I'..  E.  Clement,  of  Washington,  has  received  a 
patent  for  an  impulse  transmitter.  This  transmitter  is  pro- 
vided with  ten  digit  keys,  each  of  which  is  mounted  on  a 
bar  having  a  rack  cut  in  its  under  surface.  Extending 
under  all  the  racks  is  a  single  gear,  which  is  attached 
through  a  ratchet  to  an  impulse  wheel.  Each  push-bar  is 
provided  with  a  stop,  these  stops  being  so  placed  at  differ- 
ent relative  distances  from  each  other  that  each  push-bar 
turns  the  gear  a  distance  proportional  to  the  number  of  im- 
pulses desired.  Normally  the  push-bars  are  out  of  mesh 
with  the  gear,  but  when  any  one  of  them  is  depressed  to  its 
stop  the  gear  is  encountered  by  the  rack,  giving  Hie  proper 
displacement  to  it  and  to  the  impulse  wheel.  When  the  bar 
is  released  a  spring  returns  both  it  and  the  gear  to  their 
normal  positions,  the  impulse  wheel  standing  idle  through 
the  action  of  the  ratchet. 

A  patent  granted  to  Mr.  H.  P.  Claussen,  of  Chicago, 
relates  to  a  magneto  party  line  wherein  it  is  desired  that 
stations  may  signal  each  other  without  calling  the  ex- 
change, and  vice  versa.  This  is  accomplished  by  providing 
an  exchange  signal  responsive  to  direct  current  alone.  The 
generators  of  the  various  stations  give  both  direct  and 
alternating  currents  and  a  key  determines  which  shall  reach 
the  line  for  anv  given  call. 


Letters  to  the  Editors 

Return  of  Energy  from  Alternating-Current  Series 
Motors 

To  the  Editors  of  the  Electrical  World: 

Sirs: — In  the  Digest  of  your  issue  dated  lire.  28,  I'M-. 
on  page  1383.  is  shown  a  diagram  relating  to  the  recovery 
of  energy  I  nun  alternating-current  motors  with  series 
characteristics,  which  was  reproduced  from  Elektrotech- 
nische  Zeitschrift,  Dec.  5,  1912.  Your  attention  should 
be  called  to  the  fact  that  this  same  diagram  (  Fig.  1  )  with 
a    complete     theorv     was     published     by     tin     assistant,     Dr. 

Siegel.  and  myself  in  the  Elektrotcchnik  und  Maschinenbau, 
Vienna,  on  Sept.  1 ,  1912. 

Briiiui,  Austria.  Prof.  Dr.  F.  Niethammer. 


[The  possibility  of  returning  energy  to  the  suppU  system 
from  alternating-current  motors  possessing  series  charac- 
teristics seems  to  have  been  known  for  some  years.  A 
simple  method  for  accomplishing  I h  1  ->  result  was  described 
and  illustrated  in  our  columns  on  Feb.  [3,  10  14,  page  320. 
—Eds.  I 


Truing  of  Commutators 

To  the  Editors  of  the  Electrical  World: 

Sirs: — The  trouble  mentioned  in  the  item  headed  "Spark- 
ing and  Turning  of  Commutator,"  on  page  256  of  your 
issue  of  Feb.  1,  may  be  caused  by  the  mica  working  above 
the  surface  of  the  copper,  or  else  the  mica  ma}   be  harder 

and  wear  more  slowly  than  the  copper  and  thus  prevent  the 
brushes    from   making   proper   contact.      \\  ben    the   commu- 


tator is  newly  turned  it  is  of  course  smooth  and  the  mica 
is  no  higher  than  the  copper.  After  it  has  run  for  a  while 
the  trouble  develops  for  the  above  reason.  The  remedy  is 
first  to  make  sure  that  the  commutator  is  thoroughly  tight. 
It  should  then  be  re-turned  to  be  perfectly  smooth.  1  f  this 
treatment  does  not  effect  a  cure,  the  mica  should  be  cut 
slightly  below  the  surface  of  the  commutator. 
New  Orleans,  La.  H.  F.  Cameron. 


Discrepancy  in  Skin-Effect  Coefficients 

To  the  Editors  of  the  Electrical  World: — 

Sirs: — On  page  1156  of  the  Electrical  World  of  Nov.  13. 
1912,  there  appeared  a  letter  deprecating   the  discrepancy 

in  the  values  for  skin-effect  coefficients  obtained  from  the 
formulas  of  various  authors.  This  letter,  I  believe,  voices 
an  inquiry  which  has  recently  been  in  the  minds  of  a  good 
many  electrical  engineers. 

In  connection  with  other  work,  the  writer  has  found 
occasion  to  examine  the  equations  of  several  authors  and 
may  be  able  to  throw  some  light  on  their  use  and  results, 
although  attempting  no  theoretical  discussion. 

Examining  the  values  of  the  coefficient  given  by  various 
authorities  for  copper  conductors  of  various  sizes  operated 
at  60  cycles,  the  values  as  obtained  from  Pender  and  Del 
.Mar  check  so  closely  with  those  obtained  from  Maxwell 
that  it  is  to  be  concluded  the  basis  is  the  same.  To  this 
testimony  is  added  that  of  Kenyon  in  the  McGraw  Standard 
Handbook,  and  also  of  Russell,  both  of  whom  accept  Max- 
well's equation.  The  only  other  equation  applicable  to 
small  conductors  is  given  by  Rushmore,  as  published  in  the 
A.  I.  F.  E.  Proceedings,  June,  1912.  This  is  avowedly  ap- 
proximate, and  although  the  values  obtained  are  somewhat 
high  as  compared  with  Maxwell's,  the  formula  is  easier  to 
apply. 

Maxwell's  equation  deduced  strictly  from  theoretical  con- 
siderations is  as  follows: 

[80         K' 

where  /  —  length,  w  —  2  r.  j,  [x  =  permeability,  and  R  is  ab- 
solute ohmic  resistance.  1  his  series  is  quite  satisfactory 
for  small  conductors  at  moderate  frequencies,  say,  up  to 
the  point  where  the  product  of  circular  mils  and  frequency 
equals  10*.  This  limit  may  be  advanced  to  1.8  X  I0'  if  an~ 
other  term  is  added  to  the  above  series-  It  becomes  very 
unwieldy  for  values  beyond  these,  requiring,  as  it  does,  a 
very  large  number  of  terms  which  oscillate  between  wide 
positive  and  negative  limits.  Tt  has.  however,  the  advan- 
tage of  being  accurate  and  is  indeed  the  only  formula  which 
may  be  used  within  the  prescribed  limits. 

Beyond  the  limits  stated  above.  Steinmetz's  equation 
giving  the  effective  penetration  of  the  current  for  tlat  con- 
ductors   affords    Satisfactory    results.       Mere    the    penetration 

5030 

I 

where 


S  = 


From  which  the  coefficient  is  evidently 
K= 


where  A'  is  the  radius  of  the  conductor.  This  formula,  hav- 
ing been  derived  for  tlat  con'  viously  applicable 
only  to  cylindrical  with  small  surface  curvatures. 
Indeed  than  unity, 
which  may  therefore  be  satis- 
factorily 'used  beyond  the  point  where  (area 
quency)  equals  t.S\to\  Thus  it  is  concluded  that  the  best 
results  for  skin-effect  coefficients  may  lie  obtained  by  the 
use  of  these  two  formulas  within  their  prescribed  fields. 
Urbana,  III.                                       A.  1'..  Van  Deusen. 
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Field  of  the  Operating  Engineer 

A  Record  of  Practice,  Experience,  New  Ideas  and  Interesting 
Problems— Notes  on  Practical  Subjects — Questions  and  Answers 


Electric    Belt    Shipper 

By  A.  P.  Broadhead 

An  electric  belt  shipper  used  on  an  automatic  jig  spring 
machine,  which  by  means  of  springs,  magnets,  etc.,  shuts 
down,  or  rather  ships  the  belt  of  the  spring  machine  from 
the  running  to  the  idle  pulley  instantaneously  when  the  main 
screw  guide  of  the  machine  is  disarranged  in  the  least,  is 
shown  diagrammatically  herewith.  The  auto  jig  spring 
machine  winds  springs  on  a  vertical  arbor  from  which  the 
spring  drops  into  a  basket  after  it  is  wound  and  cut.  The 
feeding  mechanism  is  driven  by  a  piston  which  on  the 
forward  stroke  feeds  the  wire  to  the  arbor  that  is  inserted 
into  a  chuck,  the  top  of  which  is  represented  at  /.  The 
guide  K  is  the  means  of  regulating  the  length  of  the  spring 
and  therefore  supports  the  chuck  by  meshing  closely  with 
the  threads  in  /.  Frequently,  owing  to  the  vibration  of  the 
machine,  this  guide  K  slips  or  becomes  loosened  and  allows 
the  chuck  /  to  fall ;  then  when  the  piston  moves  on  its  for- 
ward stroke  something  has  to  give,  usually  the  base  of  the 
machine,  and  this  is  very  costly. 

Several    mechanical    attachments    or    preventives    were 


DIAGRAMMATIC    VIEW    OF    ELECTRIC    BELT    SHIPPER 

made,  but  none  worked  so  effectually  as  the  electric  belt 
shipper  which  was  designed  and  installed  by  the  writer  of 
this  article. 

The  following  is  a  brief  description  of  the  lettered  sketch  : 
A,  belt  shipper  lever;  B,  belt  to  machine  from  countershaft; 
<C,  spring  tending  to  hold  shipper  A  to  off  position  ;  D,  spring 
which  causes  E  to  snap  in  groove  in  G;  E,  dog  which  en- 
gages in  slot  in  G  and  holds  shipper  in  running  position; 
F,  latch  armature  which  is  attracted  by  magnet  H  and 
kicks  out  E;  G,  notched  strip  which  holds  shipper  in  run- 
ning position  against  stress  of  spring  C ;  H,  electromagnets ; 
/,  loose  pulley;  J,  threaded  end  of  chuck  which  holds  arbor; 
K,  screw  guide  for  adjusting  length  of  spring;  it  is  the 
seat  of  trouble;  L,  electrical  contact  insulated  from  machine 
and  which  comes  in  contact  with  K  when  it  slips  back ; 
M,  head  of  machine  which  supports  K ;  N ,  conduit  to  ma- 
chine; O,  where  line  is  grounded  to  machine;  P,  pulley 
carrying  belt  from  line  shaft;  Q,  countershaft;  R,  cord 
used  to  trip  E  out  of  its  socket  G  to  enable  setting  up  or 
readjusting  machine;  S,  double-pole  snap  switch,  controlling 
no-volt  direct-current  circuit,  and   T,  cut-out. 

Further  explanation  of  this  apparatus  does  not  seem 
necessary,  and  the  writer  wishes  to  say  that  it  has  been 
in  operation  for  considerably  more  than  a  year  and  has 
worked    remarkably   well. 


First  Aid  in  Case  of  Electrical  Burns 

The  revised  "Rules  for  Resuscitation  from  Electric 
Shock,"  to  which  frequent  reference  has  been  made  in 
these  columns,  provide  also  for  the  first  care  of  electrical 
burns.  When  natural  respiration  has  been  restored,  burns, 
if  serious,  should  be  attended  to  before  the  doctor  comes. 
The  commission,  representing  the  American  Medical  As- 
sociation, the  National  Electric  Light  Association  and  the 
American  Institute  of  Electrical  Engineers,  suggests  the 
following  rules  as  embodying  the  approved  methods  for 
first  care  of  electrical  burns : 

"A  raw  or  blistered  surface  should  be  protected  from 
the  air.  If  clothing  sticks,  do  not  peel  it  off;  cut  around 
it.  The  adherent  cloth,  or  a  dressing  of  cotton  or  other 
soft  material  applied  to  the  burned  surface,  should  be  sat- 
urated with  picric  acid  (0.5  per  cent).  If  this  is  not  at 
hand,  use  a  solution  of  baking  soda  (one  teaspoonful  to  a 
pint  of  water),  or  the  wound  may  be  coated  with  a  paste 
of  flour  and  water.  Or  it  may  be  protected  with  a  heavy 
oil  such  as  machine  oil,  transformer  oil,  vaseline,  linseed, 
carron  or  olive  oil.  Cover  the  dressing  with  cotton,  gauze, 
lint,  clean  waste,  clean  handkerchiefs  or  other  soft  cloth, 
held  lightly  in  place  by  a  bandage. 

"The  same  coverings  should  be  lightly  bandaged  over  a 
dry,  charred  burn,  but  without  wetting  the  burned  region 
or  applying  oil  to  it. 

"Do  not  open  blisters." 


Electric  Thawing  of  Frozen  Water  Pipes 

The  mildness  of  the  present  winter  season  has  resulted 
in  the  freezing  of  fewer  water-supply  services  than  was 
brought  about  by  the  unprecedented  cold  spells  of  last 
winter,  but  all  possibility  of  crisp  weather  is  not  yet  past 
and  many  localities  which  to  date  have  been  immune  from 
frozen  water  pipes  may  still  require  the  services  of  the 
central  station's  pipe-thawing  gang. 

As  was  remarked  last  season,  the  majority  of  the  cases 
of  frozen  pipes  did  not  occur  until  the  first  mild  day  or 
night  following  the  severest  temperatures  of  the  cold  snaps. 
For  this  anomaly  human  nature  is  accountable,  for  while 
the  householder  can  be  depended  upon  to  keep  his  water 
running  during  the  very  cold  weather,  with  the  advent  of 
a  rise  in  outdoor  temperature  fie  promptly  concludes  that 
the  danger  of  freezing  is  past  and  leaves  his  faucets  closed, 
unmindful  that  the  ground  is  already  thoroughly  frozen 
around  his  pipes  and  is  therefore  ready  to  congeal  at  once 
any  standing  water  in  the  pipes.  Records  of  preceding 
seasons  show,  indeed,  that  the  pipe-thawing  crews  have 
usually  been  busiest  during  March. 

Importance  of  Disconnecting  House  Piping 

The  principle  of  electrical  thawing  consists  in  sending 
through  the  pipe  a  large  current,  usually  several  hundred 
amperes,  the  resulting  PR  loss  producing  heat  which  melts 
the  ice.  Connection  for  applying  this  heavy  current  can 
be  made  at  any  two  convenient  points,  such  as  an  indoor 
house  faucet  or  pipe  and  an  outside  fire  hydrant  or  meter 
box,  the  requisite  being  that  the  frozen  section  of  service 
pipe  be  included  in  the  circuit.  Disconnection  of  the  house 
piping  from  the  service  pipe  is  desirable,  to  prevent  the 
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heavy  currents  finding  paths  to  ground  through  other 
plumbing  and  causing  fire  or  damage  in  remote  parts  of  the 
house.  One  large  electric  company  which  suffered  the 
loss  of  a  dwelling  in  this  way  now  requires  that  the  house 
system  be  first  of  all  disconnected  from  the  street  pipe 
where  the  latter  enters  the  cellar,  electrical  connection 
being  made  to  the  open  stub  end  alone,  while  all  the  rest 
of  the  house  piping  is  kept  clear. 

Several  manufacturers  make  special  pipe-thawing  trans- 
formers and  equipment  which  are  very  useful  and  con- 
venient, but  in  an  emergency  almost  any  spare  10-kw  or 
15-kw  lighting  transformer  can  be  utilized  for  the  purpose. 
Usually  an  emf  of  from  50  volts  to  100  volts  will  be  re- 
quired, with  carrying  capacity  for  200  amp  to  300  amp. 

One  operating  company  has  had  good  success  with  a 
15-kw,  2300-110-volt  transformer  connected  in  series  with 
a  water-barrel  rheostat.  The  rheostat  solution  was 
strengthened  by  adding  10  lb.  of  salt  to  the  barrelful.  By 
means  of  an  ammeter  in  series  with  the  rheostat,  the  cur- 
rent flowing  could  be  measured.  In  one  instance  this 
apparatus  melted  ice  in  a  100-ft.  length  of  i-in.  pipe  by  the 
application  of  150  amp  at  60  volts  for  twenty-five  minutes. 
An  upwardly  curving  goose-neck  trap  was  cleared  in  ten 
minutes  with  100  amp  to  200  amp  at  60  volts. 

Another  improvised  equipment  in  use  comprises  one 
5-kw  and  one  7.5-kw  transformer,  stepping  down  from 
2300  volts  to  no  volts,  with  secondary  connections  through 
■water  rheostats  made  from  ash  cans.  Transformers  and. 
auxiliaries  are  mounted  on  a  low  stone  wagon,  so  that  they 
can  be  moved  from  place  to  place.  The  primary  circuit 
includes  a  pole  service  cut-out  with  fuses,  and  a  Wright 
demand  indicator  has  been  employed  in  lieu  of  a  meter. 
The  most  stubborn  case  attacked  required  127  amp  at  110 
volts  for  five  minutes. 

Series-Parallel  Connection  of  Transformers 
Last  year  a  northern  central  station  arranged  several 
motor  trucks  with  pairs  of  10-kw  or  15-kw  transformers, 
connected  in  series  on  the  2300-volt  side  and  in  parallel  on 
the  no-volt  side.  A  coil  of  wire  used  in  series  with  the 
transformers  has  sufficient  resistance  to  limit  the  current 
flow  to  200  amp  or  300  amp,  and  the  switch  is  left  closed 
until  the  pipe  is  freed. 

To  meet  the  emergency  of  2000  calls  for  pipe-thawing 
assistance  last  year,  a  large  metropolitan  company  equipped 
about  twenty  crews,  each  manned  by  a  driver,  foreman,  two 
linemen  and  a  plumber.  Pairs  of  10-kw  or  15-kw  trans- 
formers were  connected  as  shown  in  the  sketch.  Excepl 
for  the   primary    fuses,   no   current-limiting   or   measuring 


men's  time  was  charged  to  the  customer,  the  average  cost 
being  but  $10  to  $13. 

Thawing  Single  Services  Without  Transformers 

While  the  above  transformer  method  accomplishes  in- 
dividual results  quickly,  the  trouble  and  expense  required 
to  assemble  the  apparatus  may  be  prohibitive  for  an  occa- 
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FIG.  2 THAWING   WATER  PIPES  WITH    IIO-VOLT  HOUSE  (  1, 

sional  job  or  two.  In  such  a  case  a  less  elaborate  though 
slower  method,  for  which  no  transformer  or  other  appa- 
ratus is  needed,  is  to  cut  the  insulation  from  a  piece  of 
No.  8  weatherproof  wire,  as  shown  in  Fig.  2.  After  dis- 
connecting the  house  piping  the  wire  is  threaded  into  the 
frozen  service  line,  to  which  the  other  side  of  the  circuit 
is  grounded.  An  elbow  screwed  on  the  end  helps  hold  water 
in  the  pipe  to  provide  a  conducting  path,  and  the  current 
flow  is  limited  by  a  20-amp  fuse. 

Such  a  water  rheostat  method  thaws  at  the  rate  of  3  ft. 
to  4  ft.  per  hour.  In  one  case  a  16-ft.  plug  was  thawed 
at  the  expenditure  of  10  kw-hr.,  costing  $1.  Only  one  man 
was  required,  and  after  starting  the  job  he  turned  it  over 
to  a  boy  to  feed  the  wire  into  the  pipe  as  the  ice  was 
melted.  For  thawing  a  few  services  in  houses  where  elec- 
tricity is  available  the  electrolytic  method  may  therefore 
prove  to  be  very  convenient  and  economical. 

A  variation  of  the  same  scheme  has  been  suggested  in 
(he  use  of  a  slender  cartridge  heating  unit  of  such  d 
eter  that  it  may  readily  be  introduced  into  the  pipe  by 
rodding.  Despite  its  efficiency,  this  method  is,  of  course, 
limited  to  straight  service  runs  where  the  frozen  section 
is  found  to  he  directly  accessible. 


Bttetrieal  World 

FIG.    1  —  ASSEMBLY   of   APPARATUS    FOR    rHAWING    Vi  \  )  I  I;    PIPES 

devices  were  necessarily  employed.  The  first  crew  s 
equipped  ware  provided  with  meters,  but  these  were  found 
unnecessary  after  the  men  had  gained  a  little  experience 
and  confidence.  Currents  of  200  amp  to  300  amp  were 
employed  at  50  volts,  the  average  duration  being  from  live 
to  fifteen  minutes.  It  is  estimated  that  2  kw-hr.  to  4  kw-hr. 
was    required    per    service    thawed.      Only    the    cost    of    the 


Location  of  Underground  Pipes 

What   method   or   electrical   device  can   be   employed   for  the  location  of 

M.  N.  O. 

The  exploring-coil  scheme,  depending  on  the  electro- 
magnetic induction  between  an  interrupted  "howler"  cur- 
rent ami  a  hand  coil  in  which  a  telephone  receiver  is  in- 
cluded,  is  often  successful!)  used  for  locating  underground 
pipes  or  unidentified  conductors  of  any  kind.  The  howler 
apparatus  comprises  an  induction  coil  with  spring-vibrator 
interrupter,  several  batteries  supplying  the  inired. 

The  secondary  induced  current  from  the  coil  is  led  through 
the  pipe  or  conductor  to  lie  located,  connection  being 
at  its  known  ends.  ]'.\  holding  tbe  hand-coil  near  the 
ground.  ,1  position  is  tinalU  reached  where  the  induced 
"buzz"  heard  in  the  telephone  reaches  a  maximum,  at  once 
indicating  the  location  of  the  pipe.  If  the  exploring  coil 
axis  be  turned  parallel  with  the  direction  of  the  current, 
the  sound  in  the  receiver  will  practically  disappear,  thus 
indicating  distinctly  by  the  contrast  in  loudness  when  the 
nearest  approach  is  made  to  the  pipe.  A  similar  method 
of  using  thi  tten  proves  useful  in  tracing 

out  annunciator  and  bell  circuits,  etc..  record  of  which  has 
been  li 
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Generators,  Motors  and  Transformers 

Phase  Advancers. — An  account  of  the  discussion  which 
followed  M.  Walker's  recent  paper  on  this  subject  at 
Birmingham.  G.  Kapp  said  that  power  companies'  charges 
should  discriminate  between  the  consumers'  power-factors, 
and  that  this  could  be  done  by  using  Ricardo  Arno's  meter. 
As  to  the  question  whether  at  full  load  the  input  into  the 
motor  is  the  same  whether  a  phase  advancer  is  used  or 
not,  he  answered  this  in  the  affirmative.  Some  power  is, 
of  course,  required  to  keep  the  phase  advancer  going,  but 
some  waste  of  power  is  saved  in  the  motor,  and  the  two 
approximately  balance.  There  might  even  be  a  little  advan- 
tage in  the  use  of  the  phase  advancer.  T.  F.  Wall  said  that 
the  action  of  the  Scherbius  type  of  phase  advancer  might 
be  explained  in  a  simple  manner  as  follows:  The  appa- 
ratus can  be  represented  as  shown  in  Fig.  ia,  in  which  a 
is  a  ring  of  iron  provided  with  holes  in  which  a  winding 
is  arranged,  in  a  manner  similar  to  that  of  a  ring-wound 
armature  of  a  direct-current  machine  with  embedded  active 
conductors.  In  practice  the  winding  is  of  the  drum  type, 
but  a  ring  winding  is  easier  to  illustrate.  The  ring  and 
commutator  are  fixed  on  a  shaft  which  can  be  driven. 
Three  brushes  are  provided  on  the  commutator,  displaced 
relatively  to  one  another  by  120  electrical  degrees,  and 
these  brushes  receive  the  currents  of  the  slip  frequency  from 
the  secondary  of  the  induction  motor.  When  the  ring  is 
stationary,  it  acts  like  a  three-phase  choking  coil,  the  cur- 
rents producing  a  field  F,  which  revolves  in  space  at  a 
speed  of  6"  r.p.m.,  corresponding  to  the  frequency  of  the 
currents  supplied  to  the  brushes.  The  vector  diagram  for 
the  phase  emf  E  at  the  brushes  and  the  current  /  fed  to 
the  brushes  would  be  as  shown  in  ib,  in  which  RI  is  the 
component  to  overcome  resistance  and  XI  is  the  com- 
ponent to  overcome  the  emf  produced  by  the  revolving  field 


Fie  1a. 

FIG.    I — PHASE  ADVANCER  AND  VECTOR   DIAGRAMS 

F,  and  the  latter  component,  therefore,  corresponds  to  the 
emf  necessary  to  overcome  the  self-induction  of  the  wind- 
ing. Suppose  the  apparatus  were  driven  in  the  same  direc- 
tion as  that  in  which  the  field  F  revolved,  the  speed  of 
rotation  of  F  in  space  is  independent  of  the  speed  of  rota- 
tion of  the  ring,  because  the  points  at  which  the  currents 
are  led  into  the  winding  are  fixed  in  space.     Hence,  when 


the  ring  is  driven  at  the  speed  S,  in  the  direction  in  which  F 
revolves,  the  relative  motion  of  the  field  F  and  the  winding 
become  zero,  and  that  is  equivalent  to  the  disappearance 
of  the  self-induction  effect.  The  vector  diagram  of  phase 
emf  E  at  the  brushes  and  the  current  /  fed  into  the  brushes 
become  as  shown  in  Fig.  1  ;  that  is,  the  current  is  now  in 
time-phase    with    the    emf.      If    the    ring    be    driven    at    a 


Input,  Kilowatts. 
FIG.    2 RELATION    OF   POWER-FACTOR    TO    INPUT 

higher  speed  than  ^  r.p.m.,  the  XI  component  of  Fig.  I 
becomes  reversed  in  sign,  and  the  vector  diagram  is  now 
as  shown  in  id;  that  is,  the  current  leads  the  emf.  The 
angle  of  lead  might  be  adjusted  by  adjusting  the  speed  at 
which  the  apparatus  is  driven.  G.  Shearing  gave  some 
results  of  tests  made  on  a  Scherbius  three-phase  induction 
motor.  The  motor  was  a  25-hp,  50-cycle,  450-volt  machine 
having  a  synchronous  speed  of  1000  r.p.m.  The  phase 
advancer  was  fixed  on  one  end  of  the  rotor  shaft.  The 
advancer  itself  was  a  three-phase  commutator  dynamo  with 
no  stator  field,  the  exciting  flux  being  produced  by  the 
armature  itself.  The  stator  terminals  were  connected  to 
three  brushes  on  the  commutator ;  in  this  way  the  necessary 
leading  emf  was  produced  in  the  secondary  winding.  Tests 
were  made  at  505  volts  and  460  volts.  In  one  test  at  505 
volts  the  advancer  was  cut  out ;  in  the  other  test  at  460  volts 
the  advancer  was  in  circuit.  The  relation  between  the 
power-factor  and  kilowatt  input  were  as  shown  by  the 
curves  Fig.  2.  The  conclusions  to  be  made  from  the  test 
are  very  favorable  to  the  use  of  phase  advancers.  The 
motor  was  very  light  for  the  output,  its  net  weight,  798  lb., 
giving  14.5  kg  per  hp  for  the  rated  load.  From  the  maker's 
figures  he  found  that,  as  a  rough  average  value  for  a 
motor  of  the  same  output,  frequency  and  speed,  but  with 
no  advancer  and  a  power-factor  from  86  to  88  per  cent,  the 
weight  is  from  14  kg  to  15  kg  per  hp.  Thus  the  decrease 
in  weight  of  the  motor  resulting  from  the  use  of  the 
advancer  compensates  for  the  increase  due  to  the  weight 
of  the  advancer  itself.  Without  an  advancer,  to  secure  a 
high  power-factor  the  air-gap  must  be  very  small.  With  its 
use  the  air-gap  need  not  be  so  small  and  the  mechanical 
difficulties  associated  with  a  small  air-gap  disappear.  For 
these  reasons  the  cost  of  the  motor  and  phase  advancer 
should  not  necessarily  be  greater  than  that  of  a  motor  with 
no  advancer.  The  efficiency  of  the  motor  was  92  per  cent 
at  full  load.  The  additional  losses  due  to  brush  and  ohmic 
resistance  of  the  advancer  are  thus  small,  and  the  gain 
resulting  from  the  reduction  of  the  current  for  a  given 
output  is  far  greater  than  the  additional  losses. — London 
Electrician,  Feb.  7,  1913. 
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Theory  of  Commutation. — F.  Niethammer  endeavors  to 
show  in  a  long  letter  that  Pichelmayer's  formula  for  the 
commutation  voltage  is  the  same  as  that  of  Parshall  and 
Hobart  and  criticises  some  experiments  of  Pichelmayer. 
Pichelmayer  replies  at  length  showing  the  difference  of 
his  theory  from  that  of  Parshall  and  Hobart  and  others. — 
Elek.  Zeit.,  Feb.  6,  1913. 

Synchronous  Booster  Rotary  Converters. — J.  L.  Mi  K. 
Yardley. — The  author  points  out  the  various  losses  in 
synchronous  booster  rotary  converters  and  gives  the  figures 
for  a  machine  of  recent  design.  The  efficiency  at  100  per 
cent  power-factor  and  normal  voltage  is  96.3  per  cent. — 
Elec.  Journal,   February,   1913. 

Portable  Rotary  Converters. — V.  W.  Kern. — An  illus- 
trated note  on  the  principles  and  uses  of  the  portable 
rotary  converter  substation. — Elec.  Journal.  February,  1 9 1 3 . 

Lamps  and  Lighting 

Ductile  Tungsten. — O.  Ruff. — On  the  basis  of  patent 
specifications  and  experiments  made  by  himself  the  author 
describes  the  method  of  producing  pure  tungsten  and  of 
making  it  ductile. — Zeit.  f.  Angew.  Chemie,  Vol.  25,  1912, 
page  1889;  abstracted  in  Elek.  Zeit..  Feb.  6,  1913. 

.  Generation,  Transmission  and  Distribution 

Norwegian  Water-Power. — An  illustrated  article  on  the 
power  station  at  Leinoffs  in  Norway,  which  is  situated 
3  km  (1.8  miles)  above  Notodden  on  the  River  Tin.  There 
are  four  6600-kva,  10,000-volt  generators. — London  Elei  . 
Review,  Feb.   7,   191 3. 

Mixed-Pressure  Steam  Turbine. — E.  D.  Dickinson'. — A 
paper  on  the  mixed-pressure  steam  turbine  with  special  ref- 
erence to  the  use  of  the  steam  regenerator.  Mixed-pressure 
turbines  are  broadly  divided  into  three  types,  which  ma> 
be  distinguished  as  follows:  (1)  Turbines  designed  to 
give  highest  efficiency  on  low-pressure  steam,  but  arranged 
to  admit  high-pressure  steam  automatically  to  the  low-pres- 
sure header;  (2)  turbines  designed  primarily  for  low-pres- 
sure steam  but  supplied  with  nozzles  for  the  admission  of 
high-pressure  steam,  and  (3)  turbines  designed  for  con- 
tinuous operation  on  mixed  pressure  but  capable  of  giving 
good  efficiency  on  high  pressure  and  of  carrying  some  load 
on  low  pressure.  In  order  to  realize  the  best  results  from 
a  given  installation,  that  type  should  be  used  which  by 
design  is  intended  for  the  conditions  of  service  at  hand. 
What  these  conditions  should  be  for  the  different  types  is 
briefly  outlined  by  the  author.  The  latter  portion  of  the 
article  is  devoted  to  a  discussion  of  the  principles  govern- 
ing the  action  of  the  steam  regenerator — storing  heat  dur- 
ing excessive  supply  of  low-pressure  steam  and  regenerat- 
ing steam  when  the  supply  falls  short.  Included  in  this 
section  are  some  figures  based  on  data  secured  from  an 
actual  installation,  which  show  that  the  regenerator  may 
effect  a  very  considerable  economy  in  many  instances. — 
'Gen.  Elec.  Rev.,  February,  1913. 

Traction 

Aerial  Electric  Mountain  Ropeway. — A  note  on  a  new 
suspended  ropeway  for  taking  passengers  from  the  Eisack 
Valley,  near  Bozen,  in  the  Tyrol,  up  to  Kohlcrnberg. 
Everything  is  in  duplicate.  One  car  ascends,  while  the 
other  descends.  Each  car  runs  on  two  rope  rails  and  is 
pulled  by  two  ropes,  and  duplicate  braking  arrangements 
are  provided.  The  power  station  is  equipped  with  continu- 
ous-current motors,  and  a  storage  battery,  capable  of  main- 
taining the  service  for  an  hour,  is  placed  at  the  high-level 
station.  A  telephone  line  has  been  erected  on  the  mountain 
parallel  to  the  rope  track.  With  the  aid  of,  a  rod  the  driver 
or  inspector  can  get  into  telephone  communication  with  the 
power  station;  the  current  is  at  once  cut  off  then,  and  the 
driver  may  afterward  ask  that  the  car  he  pulled  up  or  down 
at  various  speeds,  both  for  conducting  tests  and  for  direct 
ing  the  service  in  cases  of  emergency.      The  brake  devices 


for   excessive   speed    compri.se   a   new   centrifugal   detent. — 
London  Ending,  Feb.  7,  1913. 

High-Tension  Trolley  Lines.— E.  E.  Seefehlner.— The 
first  part  of  an  illustrated  description  of  modern  practice  in 
overhead  high-tension  trolley  line  constructinn  for  single- 
phase  railways. — Elek.  Zeit.,  Feb.  6,  1913. 

Installations,   Systems   and    Appliances 

Booster-Battery  Plant — A  note  on  a  recent  British  pat- 
ent i  No.  28,913,  191 1)  of  R.  Rankin  and  the  Chloride  Elec- 
trical Storage  Company.  This  invention  relates  to  the 
means  employed  for  controlling  booster-battery  plants  of  the 
type  in  which  external  automatic  devices  are  utilized  for 
regulating  the  booster  field.  In  such  arrangements  of  plants 
the  booster  is  excited  from  the  regulator  or  from  an  ex- 
citer having  its  field  current  controlled  by  the  regulator, 
the  booster  field  current  being  obtained  from  the  exciter 
armature.  In  the  latter  case  the  size  of  the  exciter  (which 
is  usually  designed  to  give  a  multiple  exciting  effect,  so  as 
to  insure  quick  alteration  of  the  booster  field)  and  the 
capacity  of  the  regulator  increase  rapidly  with  an  increase 
in  the  size  of  the  booster.  The  invention  comprises  the 
provision,  in  electric  regulating  or  equalizing  apparatus,  of 
an  automatic  regulator  in  combination  with  a  variable-volt- 
age reversible  exciter  arranged  in  series  with,  and  so 
act  as  a  starting  agent  or  booster  in,  a  field  the  variation 
of  which  is  the  cause  of  the  equalizing  action.  In  a  booster- 
battery  plant  the  field  is  that  of  the  booster,  while  in  a  fly- 
wheel plant  the  field  is  that  of  the  driving  motor.  In  Fig.  3, 
the  armature  a  of  the  exciter  and  the  field  b  of  the  booster 
are  in  series  with  one  another  between  the  main  c  from  the 
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Fid.    3 — CIRCUIT    OF    BOOSTER-BATTERY    1'LANl 

battery  and  the  main  d  from  the  generator  c,  between  which 
points  the  booster  armature  /  is  connected.  For  the 
results  the  booster  field  b  should  be  designed  to  give  on  the 
booster  armature  a  voltage  equal  to  the  voltage  acros>  its 
own  terminals,  so  that  the  energy  Eor  the  excitation  of  the 
booster  field  is  supplied  by  the  battel  \  .  or  the  main  gen- 
erating plant  c,  instead  of  wholly  by  the  exciter,  as  is 
usual  at  present.  The  exciter  thus  serves  merel)  as  a  start- 
ing agent  or  booster  and  is  adapted  to  give  a  multiple  effect 
whenever  a  change  in  the  booster  held  is  necessary  for 
current-equalizing  purposes.  To  obtain  such  effect  and  to 
prevent  the  occurrence  of  large  variations  in  the  current  to 
be  equalized,  the  inventors  provide  for  the  regulation  and 
control  of  the  exciter  field  h  from  the  external  automatic 
regulator   i.  which    is   ri  small   variations  in  the 

current.     With   the   aforesaid   arrangement    th< 
started  charging  or  discharging  in  such  a  wa)    as  to  keep 
the   generator   load    Eroi  Further   than   the   small 

amount  necessary  to  commence  the  equalizing  action 
means    of    driving    the    booster         and    exciter    a. — I. 
Eng'ing,  Feb.  7,  1913. 

Central-Station   Statistics. — The  yearly   statistical   1 
issued  !'■    the  I  ondon  Electrician  are  now 
summary    is  given  showing  the  development   ^>i  connections 
to  British  electric  supply  stations  from    [8 
of  the  diagrams  emphasizes  the  way   in   which   the  1 
provii  1  is  has  overtaken  that  ^i  the  London  under- 

takings '    for  the  first  time,  the  connections  to  pro- 

vincial  stations  exceedi  kw,  while  in    1912  the 

nous   to  municipally   owned   provincial   stations 
ceeded   thai    figure.     In   the   provinces  the  connections  to 
municipal  station-  ■    five  times  as  large  as  those 
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to  the  stations  owned  by  companies,  while  in  London  the 
connections  to  stations  owned  by  companies  are  twice  the 
connections  to  municipal  stations.  In  the  whole  of  Great 
Britain  and  Ireland  municipal  connections  are  somewhat 
more  than  double  the  company  connections.  As  to  the  sys- 
tem used,  during  the  past  year  the  total  connections  to 
purely  direct-current  or  alternating-current  stations  in- 
creased but  little,  while  the  number  and  output  of  combined 
stations  are  steadily  increasing.  While  London  has  connec- 
tions amounting  to  421,939  kw,  the  whole  of  the  provinces 
are  not  able  to  show  very  much  more  than  three  times  that 
amount,  while  population  of  the  two  areas  is  4,521,685  and 
59,523,600  respectively. — London  Electrician,  Feb.  7,  1913. 

Slot  Machines. — K.  Markau. — An  article  pointing  out 
the  advantages  of  slot  machines  (prepayment  meters)  for 
electric  installations.  They  become  especially  popular  if  the 
wiring  installation  is  made  free  of  charge  by  the  central 
station  and  the  price  of  the  kilowatt-hour  is  fixed  at  a  rate 
to  pay  in  time  for  the  installation.  In  order  to  allow  dis- 
counts it  is  recommended  that  special  coin  disks  be  used 
instead  of  real  money  and  that  these  coins  be  sold  in  quan- 
tities at  a  discount. — Elek.  Zeit.,  Feb.  6,  1913. 

Szvitchboards.- — C.  H.  Sanderson. — In  his  second  article 
on  switchboards  for  alternating-current  power  stations  the 
author  deals  with  self-contained  switchboards  for  6600  volts 
or  less  with  oil  circuit-breakers  and  busbars  supported  from 
the  back  of  the  panels. — Electric  Journal,  February,  1913. 

China. — A  review  of  various  electric  lighting  plants  in 
Chinese  cities,  with  special  reference  to  installations  which 
have  been  made  by  Germans.  While  for  electric  machines 
Germany  has  a  leading  position  in  China,  the  steam  plant 
is  chiefly  imported  from  England. — Elek.  Zeit..  Feb.  6,  1913. 

Wires,  Wiring  and  Conduits 

Wiring. — W.  Klement. — A  profusely  illustrated  paper 
read  before  the  Berlin  Electrical  Society  on  modern  ten- 
dencies in  wiring  materials,  electric  installations,  fittings, 
switches,  etc. — Elek.  Zeit.,  Jan.  16,  1913. 

Electrophysics  and  Magnetism 

Floiv  of  Energy. — J.  W.  Milnor. — An  application  of 
Poyntinj's  theory  of  the  flow  of  electromagnetic  energy. 
The  author  traces  the  direction  of  the  energy  flow  in  the 
immediate  vicinity  of  various  typical  generators  of  electric 
current — a  thermocouple,  a  primary  battery  and  a  dynamo- 
electric  machine. — Gen.  Elec.  Rev.,  February,  1913. 

Contact  Potential  Between  Metals. — A.  Norman  Shaw. 
— An  account  of  experiments  on  charged  surface  layers 
in  contact  potential  between  metals.  Ionization  methods 
for  measuring  contact  potential  which  are  described  were 
found  to  be  exceptionally  effective.  A  study  of  the  rate  of 
charging  due  to  contact  potential  in  the  case  of  an  insulated 
plate  in  ionized  gas  leads  to  new  direct  evidence  of  the 
presence  of  charged  surface  layers.  The  time  necessary 
for  their  formation  and  change  is  found  to  be  observable, 
and  effects  due  to  their  capacity  are  shown  to  be  detectable. 
Their  behavior  agrees  with  the  conception  that  contact 
potential  phenomena  can  be  explained  by  the  different 
amounts  of  work  done  by  electrons  in  escaping  from  differ- 
ent metals.  The  rate  of  charging  or  removal  of  the  layers 
responsible  for  contact  potential  is  shown  to  be  apparently 
independent  of  the  metal  and  identical  with  the  behavior 
of  ordinary  charges  imparted  by  external  means.  The  in- 
fluence of  the  dryness  of  the  gaseous  medium  and  the 
nature  of  the  gas  is  examined,  and  it  would  appear  that 
although  chemical  action  may  cause  large  contact  effects, 
it  is  not  usually  responsible  for  more  than  a  small  part  of 
the  phenomenon.- — Phil.  Mag.,  February,  19 13. 

Chemical  Effects  of  Cathode  Rays. — E.  Jacot. — An  ac- 
count of  an  experimental  investigation  of  a  relation  be- 
tween ionization  by  cathode  rays  and  certain  chemical 
effects.  The  action  of  cathode  rays  on  white  phosphorus 
is  specially  studied.     The  action  is   at  least  twofold:    (1) 


There  is  a  purely  thermal  effect  of  the  rays,  resulting  in 
the  formation  of  red  phosphorus;  (2)  there  is  a  more  di- 
rect chemical  effect  due  to  an  effect  of  the  corpuscles  on 
the  nitrogen  in  the  tube,  followed  by  a  reaction  between 
the  modified  gas  and  the  phosphorus.  The  latter  effect  is 
proportional  to  the  equilibrium  ionization  of  the  nitrogen, 
but  the  total  number  of  active  atoms  or  molecules  in  the 
gas  is  of  a  much  higher  order  than  the  number  of  ions  pres- 
ent in  the  gas  at  the  instant  of  combination.  The  function 
of  the  ions  may  be  that  of  assisting  a  combination  which 
does  not  otherwise  effect  itself.  More  probably,  the  activity 
of  the  gas  is  not  directly  due  to  its  ionization,  but  rather  to 
an  atomizing  effect  of  the  cathode  rays  on  the  gas — the  ac- 
tive product  being  monatomic  nitrogen,  and  the  total  number 
of  modified  gas  molecules  showing  an  exact  proportionality 
to  the  ionization  in  gas  by  the  rays.  The  ionization  in 
nitrogen  by  cathode  rays  varies  inversely  as  the  kinetic 
energy  of  the  rays,  for  rays  of  velocities  ranging  from 
2.92  X  J0*  cm.  per  second  to  4.76  X  IC>9  cm-  per  second. 
The  ionization  also  varies  linearly  _  with  the  pressure  over 
the  range  from  0.083  mm  to  0.025  mm  of  mercury. — Phil. 
Mag.,  February,  1913. 

Radium. — E.  Rutherford  and  H.  Robinson. — An  account 
of  an  experimental  investigation  of  the  heating  effect  of 
radium  and  its  emanation.  The  distribution  of  the  heating 
effect  between  radium  and  its  products  and  radiations  is 
as  given  in  the  following  table : 

heating  effect  in  gram  calories  per  hour  corresponding 
to  one  gram  of  radium 


Alpha 
Rays 

Beta 
Rays 

Gamma 
Rays 

Total 

25.1 
28. 6 
30.5 

39;4 

4.7 

6.4 

25.1 

30.5 

50.5 

Radium  C 

123.6 

4.7 

6.4 

134.7 

Hence  the  total  heating  effect  of  1  gram  of  radium  for  com- 
plete absorption  of  the  alpha,  beta  and  gamma  rays  is  about 
135  gram  calories  per  hour  per  gram. — Phil.  Mag.,  Febru- 
ary, 1913. 

Scattering  of  Roentgen  Radiation. — D.  L.  Webster. — In 
a  discussion  of  a  recent  paper  by  J.  A.  Crowther  the  author 
concludes  that  the  secondary  cathode  particles,  while  they 
must  produce  some  radiation,  possibly  a  part  of  Barkla's 
homogeneous  secondary  radiation,  cannot  produce  any  dis- 
tributed like  the  secondary  radiation  on  which  Crowther's 
experiments  were  performed.  And  since  the  results  of  his 
experiments,  as  well  as  those  of  Kaye,  are  well  accounted 
for  by  the  theory  of  Roentgen  rays  as  electromagnetic 
pulses,  and  are  necessary  consequences  of  this  theory,  they 
are  also  important  confirmations  of  its  fundamental  as- 
sumptions.— Phil.  Mag..  February,  1913. 

Electronic  Theory. — C.  G.  Darwin.- — According  to  Ruth- 
erford's theory,  an  atom  is  composed  of  electrons  and  a 
nucleus  of  positive  electricity  of  charge  such  as  to  neutral- 
ize them.  The  nucleus  is  seated  at  the  center  of  the  atom, 
bears  nearly  the  whole  mass,  and  has  its  charge  concen- 
trated inside  a  very  small  region.  In  the  present  highly 
mathematical  paper  the  author  investigates  the  orbit  of  a 
beta  particle  as  it  passes  such  a  nucleus. — Phil.  Mag.. 
February,  1913. 

Roentgen  Rays. — C.  G.  Barkla  and  G.  H.  Martyn. — An 
account  of  an  experimental  investigation  of  the  photogra- 
phic effect  of  X-rays  and  X-ray  spectra. — Phil.  Mag., 
February,  1913. 

Effect  of  a  Magnetic  Field  on  Ionization  Currents. — W. 
Duane. — An    account    of    an    investigation    in    which    the 
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author  studied  the  effect,  if  any  exists,  produced  by  a  mag- 
netic field  on  ionization  currents  in  which  the  ionization  is 
due  to  Roentgen  rays  and  radium  rays.  One  of  the  conclu- 
sions reached  is  that  a  large  number  of  the  positive  ions  in 
air  must  have  masses  of  the  order  of  magnitude  of  those  of 
the  nitrogen  and  oxygen  atoms  and  molecules. — Amer. 
jour,  of  Science,  February,  1913. 

Electron  Theory  of  Magnetism. — Elmer  H.  Williams. — 
A  pamphlet  of  sixty-six  pages  giving  in  five  chapters  an 
outline  of  the  essential  features  of  the  electron  theory  of 
magnetism,  the  results  of  experimental  determination  of 
the  magnetic  properties  of  crystals,  an  account  of  the  effect 
of  temperature  upon  the  magnetic  properties  of  bodies,  a 
summary  of  the  experimental  evidence  in  favor  of  the 
electron  theory  of  magnetism,  and  a  bibliography  of  the 
subject.  The  author  says:  "The  large  number  of  excep- 
tions to  the  electron  theory  in  its  present  form  requires 
either  that  it  be  abandoned  or  that  the  theory  be  modified 
to  fit  more  exactly  experimental  results.  The  fact  that  it 
agrees  in  such  a  large  number  of  cases  with  experiment, 
and  that  by  its  application  the  fundamental  quantities  of 
nature  can  be  obtained  in  such  close  agreement  with  obser- 
vation, gives  hope  that  ultimately  the  present  theory  will 
be  modified  so  that  it  will  hold  universally." — University  of 
Illinois  Bulletin  No.  62. 

Units,   Measurements   and   Instruments 

Small  Alternating-Current  Poiver  Measurements. — J.  T. 
Irwin. — Some  difficulty  is  generally  experienced  in  measur- 
ing very  small  power  losses  at  very  low  power-factors  and 
high  frequencies.    The  reason  is  that  for  very  small  power- 
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FIG.   4 — CIRCUIT  DIAGRAM    FOR    MEASURING   SMALL   ALTERNAT- 
ING-CURRENT   ENERGY    LOSSES 

factors,  if  a  three-voltmeter  method  is  used,  the  voltage 
across  the  inductance  is  practically  in  time  quadrature  with 
the  voltage  across  the  series  resistance,  and  therefore  a 
small  error  in  measuring  one  of  the  voltages  will  make  a 
large  error  in  the  power.  A  wattmeter  is  generally  out 
of  the  question,  on  account  of  the  lack  of  sensibility  and  the 
self-induction  of  the  pressure  circuit.  An  attempt  was 
made  to  measure  the  total  losses  in  four  Pupin  coils  placed 
in  series  by  means  of  the  three-voltmeter  method,  but  the 
results  were  very  discordant,  varying  by  as  much  as  40  or 
50  per  cent  between  different  readings.  The  author  de- 
vised a  modification,  the  arrangement  being  shown  in  Fig. 
4,  and  quite  satisfactory  results  were  obtained.  The  cur- 
rent passed  through  the  primary  of  a  mutual  inductance 
M.  then  through  the  Pupin  coils  P,  and  then  through  the 
non-inductive  resistance  R.  The  secondary  coil  of  M  could 
be  moved  relatively  to  the  primary  to  alter  the  mutual 
induction  of  the  two  coils,  and  was  joined  in  series  with 
the  Pupin  coils,  as  shown,  and  so  that  the  voltage  was 
equal  to  hut  opposing  the  voltage  of  the  Pupin  coils — that 
is.  the  voltage  Vt  was  made  a  minimum.  When  this  is  so 
the  voltage  F,  is  practically  equal  to  the  current  in  the 
Pupin  coils  times  their  effective  resistance,  and  this  voltage 
is  easily  read,  as  it  is  in  time  phase  with  the  voltage  Vt 
and  can  be  read  as  an  increase  in  the  voltage  from  V,  to 
V,.  Use  should  be  made  of  an  electrostatic  voltmeter  or  one 
that  has  a  very  high  resistance.  Some  notes  are  added  on 
the  theory  of  the  method  and  results  of  tests  arc  given. — 
London  Electrician,  Feb.  7,  1913. 

Magnetic  Testing  of  Sheet  iron. — F.  E.  Gumi  CCH  VND 
W.  Rogowski. — A  paper  summing  up  their  results  obtained 
at  the  Reichsanstalt  with  their  method  of  magnetic  tests  of 


sheet  iron.  They  think  their  method  is  the  best  one  for 
exact  measurements,  while  for  factory  purposes  the  method 
of  Lonkhuyzen  is  thought  to  be  superior  to  that  of  Epstein. 
Some  criticisms  are  made  of  Epstein's  method.  There  is 
a  brief  reply  by  Epstein. — Elek.  Zeit..  Feb.  6,  1913. 

Electrical  Constants  of  Air  Coils. — Hugh  A. 'Brown. — A 
description  of  a  method  employing  only  simple  diagrams 
and  formulas  by  means  of  which  the  constants  of  prac- 
tically any  coil  can  be  obtained  with  a  fair  degree  of 
accuracy  and  calculation. — Gen.  Elec.  Rev.,  February,  igi3- 

Induction  Meter. — An  official  communication  by  the 
Reichsanstalt  in  which  a  modification  of  the  single-phase 
induction  meter  of  the  Aron  Meter  1  ompany  is  admitted 
for  calibration.- — Elek.  Zeit.,  Feb.  6,   1913. 

Telegraphy,  Telephony  and  Signals 

Telephone  Disturbances  from  Single-Phase  Railways. — 
I  ,  Mahi.i  1  i;r)  .  An  illustrated  translation  of  his  recent 
German  paper  in  which  the  telephone  disturbances  associ- 
ated with  the  working  of  a  single-phase  railway  in  Norway 
are  discussed  and  the  main  cause  is  traced  to  the  slot  (or 
tooth)  ripple  in  the  generator  pressure  wave,  which  is  con- 
siderably increased  by  a  wattless  load.  This  phenomenon 
is  investigated  by  means  of  the  oscillograph,  and  it  is  shown 
how  the  trouble  can  be  overcome  by  means  of  a  resonance 
circuit. — London  Electrician,  Feb.  7,  1913. 

Telephone  Lines  and  Three-Phase  Transmission  Lines. — 
O.  Brauns. — A  continuation  of  his  illustrated  article  on 
disturbances  in  telephone  lines  from  star-connected  three- 
phase  transmission  lines  when  the  neutral  point  of  the  gen- 
erator is  earthed  or  not  earthed.  The  outline  of  the  theory 
is  concluded  and  numerical  examples  are  given.  The 
author  then  begins  to  give  the  results  of  measurements 
made  on  the  Eberswald  transmission  system.  The  paper  is 
to  be  concluded. — Elek.  Zeit.,  Feb.  6,  1913. 


Book  Review 


Industrial  Combinations  and  Trusts.  Edited  by  William 
S.  Stevens,  Ph.D.  New  York:  The  Macmillan  Com- 
pany. 593  pages.  Price,  $2. 
Dr.  Stevens  in  compiling  this  volume  has  greatly  lessened 
the  labors  of  future  students  and  historians  of  the  trusts. 
1  le  has  collected  from  original  sources  the  principal  agree- 
ments and  laws  relating  to  trusts,  pools  and  In. Ming  com- 
panies, together  with  testimony  and  exhibits  in  suits  for 
their  dissolution  and  court  decisions  regarding  them,  the 
volume  closing  with  chapters  on  the  results  of  dissolution 
decrees  and  proposed  methods  of  dealing  with  the  trust 
problem.  We  have  here  such  interesting  and  important 
documents  as  the  original  gunpowder,  distillery,  oil  and 
sugar  trust  agreements,  the  text  of  many  federal  and  state 
anti-trust  laws,  and  all  of  the  noteworthy  trust  decisions  of 
the  last  twenty  years.  The  chapter  on  patent  monopoly  is 
particularly  interesting  for  the  shoe  machinery,  motion- 
picture  and  crown-cork  agreements  it  contains,  and  the 
decision  in  Henry  versus  the  Dick  Company.  Nearly  100 
pages  are  devoted  to  exhibits  of  methods  of  competition  and 
restraint  of  trade,  all  of  which  would  have  been  more  valu- 
able had  not  the  editor  in  most  cases  left  out  the  names  of 
the  companies  and  individuals  concerned.  If  the  volume 
as  a  compilation  is  open  to  any  criticism,  it  is  on  the  ground 
that  the  compiler's  notes  arc  too  brief  and  infrequent,  for 
where  they  do  appear  they  add  significance  to  the  documents 
reprinted.  In  view  pf  the  wealth  of  contradictory  testimony 
regarding  the  Steel  Trust's  absorption  of  the  Tern 
Coal.  Iron  &  Railroad  Company.  Judge  Gary's  statement 
before  the  Stanley  committee,  which  is  all  that  is  given 
here,  seems  hardly  adequate.  However,  so  useful  is  the 
matter  that  the  book  contains  that  it  would  be  ungrateful 
to  complain  that  something  else  might  have  been  included. 
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New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Electricity  in  the  Packing  Industry 

By  W.   D.   Bearce 

That  the  United  States  occupies  a  most  important  place 

in  the  production  of  the  world's  supply  of  fresh  meats  is 

indicated  by  the  fact  that  this  country,  according  to  recent 

statistics,  produces  one-third  of  the  world's  supply  of  beef, 


FIG.    I DIRECT-CURRENT  TURBO-GENERATOR    IN   PLANT  OF  WOLF 

PACKING  COMPANY,   TOPEKA,    KAN. 

more  than  one-half  the  pork  and  about  one-seventh  of  the 
mutton.  The  total  output  easily  exceeds  that  produced  by 
any  other  country.  While  the  consumption  of  fresh  meats 
in  the  United  States  is  greater  than  in  any  other  country, 
large  quantities  are  exported,  Great  Britain  obtaining  one- 
third  of  its  total   supply   from  this  country. 

The  term  "packing  industry"  as  now  understood  in- 
cludes not  only  establishments  for  the  packing  and  curing 
of  meat  products,  but  also  for  the  slaughter,  dressing  and 
shipment  of  beef,  pork,  mutton,  veal  and  poultry.  In  more 
recent  years  the  packers  have  been  compelled  by  economic 
conditions  to  take  up  the  various  kindred  industries  for  the 
utilization  of  by-product  and  waste  materials.  In  fact,  the 
possibilities  of  profit  depend  almost  entirely  upon  the  proper 
disposal  of  such  products.  The  diversity  of  these  by- 
products has  required  greatly  increased  floor  area,  which 
has  usually  been  secured  by  erecting  small  detached  build- 
ings and  equipping  them  with  the  necessary  manufacturing 
machinery  with  electric  drive  instead  of  the  wasteful  line 
and  counter  shafting  formerly  employed.  A  number  of 
large  producers  in  the  Middle  West  operate  extensive  car 
shops  for  manufacturing  and  repairing  their  refrigerator 
cars.  For  the  manufacture  of  wooden  boxes,  barrels  and 
tin  receptacles,  box  shops,  cooperages  and  tin  shops  are 
maintained.  Power  plants  for  the  generation  of  electrical 
energy  and  for  supplying  refrigeration  are  essentia)  to 
practically  all  large  packing  establishments. 

Under  the  present  strict  inspection  of  food  factories  it 
has  become  necessary  to  employ  cleaner  methods  for  manu- 
facturing meat  products  than  in  former  years,  and  the 
application  of  motor  drive  to  the  various  machines  has 
probably  been  of  greater  assistance  to  this  end  than  any 
other  improvement.  In  many  instances  it  has  been  possible 
to  eliminate   numerous  belts  and  much  line  shafting,  with 


the  unavoidable  dirt,  dust  and  oil,  by  individual  drive  for 
each  machine. 

One  of  the  greatest  difficulties  encountered  by  electrical 
engineers  in  making  comparisons  with  the  various  mechan- 
ical systems  of  drive  is  the  lack  of  definite  records  of 
power  costs.  These  systems  of  power  supply  depend  upon 
the  records  of  fuel  consumption  almost  entirely  and  there 
are  thus  no  means  of  checking  losses  between  the  coal 
pile  and  the  factory  equipment.  With  electric-motor  drive 
an  absolute  record  of  total  amount  of  energy  used  can  be 
taken  at  the  main  switchboard  and  further  checks  on  de- 
partment and  individual  machine  consumption  can  be  made 
by  the  installation  of  suitable  electric  meters. 

A  large  percentage  of  the  packing  houses  have  con- 
sidered it  essential  to  generate  electrical  energy  on  the 
premises  from  the  same  boilers  used  to  supply  steam  and 
hot  water  to  the  operations  in  the  factory.  Others  have 
found  it  both  profitable  and  convenient  to  purchase  energy 
from  local  central  stations. 

Owing  to  the  long  hours  of  service,  widely  varying  loads 
and  the  necessity  for  uninterrupted  service,  the  electric 
motors  employed  in  this  industry  must  be  exceptionally  re- 
liable and  capable  of  withstanding  severe  use  without  ex- 
pert attendance.  These  working  conditions  have  been  most 
successfully  met  by  the  induction  motor.  In  all  plants  of 
this  kind  the  alternating-current  equipment  has  proved  more 
satisfactory  than  the  direct-current  type  on  account  of  the 
more  durable  construction  of  motors,  elimination  of  com- 
mutator troubles  and  the  greater  economy  possible  with 
three-phase  transmission.  Very  few  packing-house  ma- 
chines require  variable  speed  so  that  the  induction  motor 
with  constant  speed  is  particularly  suited  to  all  machinery. 

A  careful  inspection  of  the  meat-packing  establishments 


FIG.   2 ONE   5-HP  AND  ONE    IO-HP   MOTOR   BELTED  TO   WASHING 

MACHINES   OF    CUDAHY  PACKING    COMPANY    IN 
LOS    ANGELES,    CAL. 

of  this  country  discloses  the  fact  that  the  advantages  of 
individual  drive  are  not  at  present  fully  understood.  As  a 
matter  of  fact,  only  the  more  recently  constructed  plants 
have  employed  individual  drive  to  any  great  extent.  It  is 
difficult  to  estimate  the  saving  which  can  be  effected  by 
changing  from  group  to  individual  drive,  but  conservative 
engineers   have   asserted   that   group   drives   require   from 
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one-half  more  to  four  times  the  energy  taken  by  the  ma- 
chines themselves. 

It  is  frequently  necessary  in  packing  plants  to  rearrange 
the  apparatus  in  a  department  or  to  move  machines  from 
one  building  to  another  to  meet  the  changing  requirements 
of  manufacture.  The  individually  driven  machine  «is  a 
unit  in  itself  and  can  therefore  be  relocated  with  much  less 
inconvenience  and  loss  of  time  than  the  group-driven 
machine. 

Artificial  refrigeration  has  probably  been  the  most  im- 
portant factor  in  building  up  the  packing  business  as  it  is 
now  conducted.  Previous  to  the  introduction  of  these  ma- 
chines only  local  markets  were  supplied  with  fresh  meat 
during  the  warm  weather.  Steam-driven  compressors, 
therefore,  were  quite  generally  installed  before  the  electric 
motor  had  come  into  prominence  for  industrial  uses.  Newer 
packing-house  equipments  which  have  been  primarily  de- 
signed   for    electrical    operation    have    utilized    the    electric 

TABLE   I COOLING   EFFECT   OF   ONE   TON    OF   REFRIGERATION 


Meat 

Number 

Weight  Each,  Pounds 

Beeves     . 
Hogs   . 
Calves 
Sh&  p. . . 

S  to  7 
15  to  24 
45  to  55 
55  to  70 

700 

250 

90 

75 

animal  to  keeping  temperature  varies  with  the  size  of  the 
carcass,  but  in  a  general  way  the  figures  in  Table  I  will  be 
found  fairly  correct. 

The  power  required  to  drive  a  refrigerating  machine  can 
be  stated  only  in  approximate  figures  since  the  term  "'tons 
refrigeration"  is  in  itself  indefinite,  owing  to  the  fact  that 
no   standard   conditions  have  been  adopted   by  engineering 


FIG.     4 SPICE     MILL     IN     SAUSAGE     DEPARTMENT     OF     CUDAHY 

PACKING    COMPANY;   OMAHA,    NEB.,   DRIVEN    BY 
ELECTRII      \i 1 


motor  lor  driving  the  refrigerating  machines,  thus  entirely 
removing  the  necessity  for  high-pressure  steam.  Low- 
pressure  boilers  are  usually  more  efficient  for  furnishing 
steam  for  washing  and  heating  purposes,  and  in  the  case  of 
did  plants  changed  over  to  electric  drive  the  old  steam  boil- 
ers may  be  used  for  this  purpose  even  after  they  have  be- 
come useless  as  high-pressure  units. 

Where  two  or  more  compressors  are  used  and  for  instal- 
lations under  25  hp  the  squirrel-cage  induction  motor  an- 
swers every  requirement.  Where  variable  speed  is  required, 
however,  the  slip-ring  type  induction  motor  should  be  used. 

Where  direct  current  is  available  the  adjustable-speed 
commutating-pole  motor  can  be  arranged  to  give  practically 
any  speed  from  50  to  100  per  cent  of  normal.  .Many  pork 
packers   and   sausage   plants   have    found   motor-driven    re- 


FIG.    3 MOTOR-DRIVEN     CARDING     MAGHINES     IN     CURLED-HAIR 

DEPART  MV  N  I 

frigerating    outfits    much    less    expensive    than    any    other 
system  of  cooling. 

Refrigerating  machines  are  usually  rated  in  tons  of 
refrigeration  per  twenty-four  hours.  Under  proper  condi- 
tions one  ton  of  refrigeration  will  preserve  one  ton  of  meat 
for  twenty-four  hours  after  cooling.  The  amount  of 
refrigeration    necessary    to    cool    fresh-killed    meats    from 


authorities  under  which  a  ton  of  refrigeration  shall  be  cal- 
culated. The  power  required  vanes  with  the  temperature 
of  the  cooling  water,  the  efficiency  of  the  compressor,  the 

suction  and  condensing  pressures  and  the  nature  of  the 
vapor  used  for  refrigeration,  that  is,  whether  ammonia, 
carbon  dioxide  or  sulphur  dioxide.  In  a  general  way  Table 
II  gives  the  nearest  available  sizes  of  standard  motors  for 
the  compressors  of  the  rating  listed.  It  is  usually  advisable 
to  obtain  more  accurate  figures  from  the  manufacturers  of 
the  refrigerating  machine. 

Cudaiiv  Packing  Company 

That  electricity  is  essential  to  the  economical  and  effi- 
cient operation  of  [lacking  houses  is  clearly  shown  by  the 
success  with  which  the  Cudahv  Packing  Company  has  em- 
ployed electric  drive  in  its  several  establishments  in  various 

TABLE    II — POWER   REQUIRED   FOR   REFRIGERATION    AND   ICE 
MAKING 


ration  in  Tons. 

Rating  of  Motor 

Tons 

1  wenty-four 

in  Horse. power 

Hours 

Hours 

71 

1.5 

3 

10 

5 

15 

5 

10 

25 

7.5 

15 

30 

10 

20 

35 

12.5 

2S 

50 
65 

15 

20 

30 
40 

parts    nf    the    country.       These    plants    are    all    electrically 
operated.     As  111  all  large  packing  plants,  many  product 
manufactured  which  are  either  by-products  of  the  industry 
or  accessory  apparatus  and  machinery  used  in  such  quantity 
as   to   warrant   tin  apital   in  manufacturing 

equipment. 

The    main    plain  mpanj    1^    located   at    South 

Omaha.   Neb.,  and  has  ample  facilities  for  the  slaughter  of 
cattle,  hogs,  sheep  -      In  addition  to  the  produc- 

tion  of    fresh,    salted   and   smol  this   plant   mami- 


ELECTRICAL    WORLD 


Vol.  6i,  No.  9 


factures  soap,  soap  powders,  pepsin,  glycerine,   fertilizers, 
and  other  products. 

Electrical  energy  is  supplied  by  a  400-kva,  550-volt,  60- 
cycle  directly-connected  generator  installed  in  the  main 
engine  room.  Additional  energy  is  purchased  from  the 
Omaha  Electric  Light  &  Power  Company  at  5300  volts,  the 
emf  being  stepped  down  at  the  engine  room  to  550  volts  by- 
two   200-kva   oil-cooled   transformers.      The    engine    room 

TABLE    III EQUIPMENT   OF   SOUTH    OMAHA    PLANT   OF    CUDAHY 

PACKING    COMPANY 


Machines 

Rating  of 

Motor  in 

Horse-power 

Speed  of 
Motor  in 
R.P.M. 

Hog-casing  machines 

5 

5 

5 
30 
IS 

30 
10 
?4 

74 

1200 

Six  dried-beef  slicers  and  belt  conveyor  . 

Vacuum  sealers  and  pumps   

Six  silent  cutters 

Four  lard  rolls 

Agitators  in  oleo  kettles                  

Battery  of  oleo  presses 

Two  lithograph  presses  and  driers  and 
one  varnisher 

1800 
900 
1200 

1200 
1200 
1200 

1200 

also  contains  a  belted  exciter  set,  engine-driven  refrigerat- 
ing machines  and  an  eight-panel  distribution  board. 

A  total  of  approximately  1500  hp  of  squirrel-cage  induc- 
tion motors,  ranging  from  I  hp  to  50  hp,  are  installed,  dis- 
tributed in  about  twenty  buildings.  The  group  system  of 
drive  is  most  generally  employed,  but  large  groups  are 
avoided  wherever  possible.  Practically  all  of  the  motors 
installed  in  the  past  few  years  are  below  15  hp  in  rating. 

The  use  of  electricity  on  the  killing  floors  is  limited  to 
hoists  for  raising  and  lowering  the  carcasses  during  the 
process  of  dressing  and  for  conveyors  which  move  them 
along  the  system  of  overhead  trackage  from  one  operation 
to  the  next.  The  sixteen  double  hoists  are  group-driven 
by  a  40-hp  motor  belted  to  a  line  shaft  conveniently  located 
above  the  killing  floor.  The  conveyors  for  moving  the 
trolley  hooks  are  operated  by  5-hp  motors  employing  vari- 
able-speed friction  drive  for  changing  the  rate  of  move- 
ment of  the  beef. 

The  new  hog  abattoir  at  this  plant  is  probably  one  of 
the  most  modern  and  sanitary  in  the  United  States.     The 


FIG.    5 MOTOR-DRIVEN    TABLE    IN     BEEF    HOUSE    OF    ARMOUR    & 

COMPANY,     CHICAGO 

■dressing  and  inspection  floors  are  exceptionally  well  lighted 
by  natural  illumination  from  ceiling  windows  supplemented 
by  an  adequate  installation  of  incandescent  electric  lamps. 
The  hog  hoist  is  of  the  double-drum  type  with  a  maxi- 
mum hoisting  capacity  of  720  hogs  per  hour.  The  wheel  is 
driven  by  a  5-hp  squirrel-cage  induction  motor  directly 
connected  through  a  gear  reduction  box,  making  a  very 
compact    and    reliable    outfit.      The    remaining    machinery. 


consisting  of  a  scraper  and  washer,  is  driven  by  a  15-hp 
motor.  Trolley  tracks  are  inclined  so  that  the  dressed  pork 
is  carried  by  gravity  to  neighboring  buildings. 

Several  individual  drives  are  used  in  the  manufacturing 
processes,  but  in  most  cases  several  machines  of  the  same 
type  or  designed  for  consecutive  operations  are  driven  in 
groups  from  one  counter  shaft,  which  in  turn  is  belted  to 


FIG.    6 HORIZONTAL    3O-TON    COMPRESSOR    DRIVEN    BY    THREE- 
PHASE     MOTOR 

the  driving  motor.  This  arrangement  reduces  the  total 
power  required  and  at  the  same  time  takes  advantage  of 
the  intermittent  and  varying  loads  of  the  several  machines 
of  the  group. 

A  similar  arrangement  is  employed  in  all  departments  of 
the  plant,  including  machine  and  wood-working  shops, 
soap-powder  plants,  etc.  All  elevators,  fans  and  blowers 
are  electrically  operated.  Many  of  these  motors  have  been 
in  operation  for  fifteen  years  or  more  and  are  still  giving 
good  service. 

The  plant  is  lighted  throughout  by  incandescent  lamps 
supplied  with  energy  through  lighting  transformers  at  no 
volts  and  60  cycles.  A  total  of  7200  lamps  are  installed  in 
the  various  buildings.  About  sixty-five  soldering  irons  are 
also  connected  to  this  circuit,  mostly  in  the  canning 
department. 

The  Calumet  plant  of  the  same  company,  located  at  East 
Chicago,  Ind..  is  devoted  to  the  manufacture  of  refriger- 
ator cars  and  packing-house  by-products,  including  soap, 
cleansing  powder,  curled  hair.  etc.  The  manufacturing 
equipment  at  present  occupies  four  buildings  with  about 
100  acres  of  ground  available  for  additions.  This  plant 
has  been  in  operation  for  only  about  four  years  and  is 
representative  of  recent  engineering  practice. 

Electricity  purchased  from  the  Northern  Indiana  Gas 
&  Electric  Company  at  6600  volts,  three-phase,  60 
cycles,  is  utilized  at  220  volts  for  motor  service  and  at  no 
volts  for  lighting.  The  total  energy  consumption  for  mo- 
tors and  lighting  averages  about  1500  kw-hr.  per  day.  The 
motors,  ranging  from  30  lip  down,  are  of  the  squirrel-cage 
induction  type,  and  all  above  7.5  hp  are  provided  with  start- 
ing auto-transformers  equipped  for  both  no-voltage  and 
overload  protection. 

The  car  shops  include  both  machine  and  wood-working 
shops,  foundry  and  forge  shops,  with  facilities  for  making 
six  complete  refrigerator  cars  per  week.  In  these  depart- 
ments all  machines  are  either  directly  connected  or  belted 
to  the  driving  motor.  Table  IV  gives  a  few  of  the  most 
interesting  applications. 

The  present  equipment  in  the  curled-hair  department  has 
a  manufacturing  capacity  of  5  tons  per  day.  This  branch  of 
the  industry  manufactures  the  by-product  hair  from  cattle 
and  hogs  into  the  commercial  curled  hair  used  for  filling 
in  mattresses,  automobile  and  wagon  cushions,  furniture, 
etc. 
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The  various  preliminary  operations,  all  of  which  require 
more  or  less  electric  energy,  are  washing  and  cleaning, 
dyeing,  bleaching  and  mixing.  The  hair  is  then  put  through 
a  picker  and  passed  on  to  the  spinning  machines  which 
twist  it  into  a  thick  hair  rope.  After  several  months'  storage 
the  stock  is  again  worked  over  by  opening  machines,  carders 
and  picker  and  packed  up  in  50-lb.  bags. 


FIG.    7 MOTOR    DRIVING    BEEF    HOISTS    IN    UNION    STOCK    YARDS, 

CHICAGO 

The  machinery  in  this  department  is  mainly  driven  in 
groups,  some  of  which  are  listed  in  Table  V. 

The  output  of  the  soap  and  soap-powder  department  is 
100  tons  of  so-called  "Dutch  Cleanser"  per  day,  besides  a 
large  quantity  of  soap  and  ground  pumice  stone.  The 
motor  driven  machinery  includes  drying  drums,  mixers, 
conveyors,  can  fillers  and  similar  apparatus.  The  body  of 
the  powder  is  first  put  through  a  drying  drum  40  ft.  long 
by  4  ft.  in  diameter.  This  drum  is  driven  by  a  20-hp  motor. 
The  equipment  for  grinding  pumice,  which  is  in  a  way  a 
separate  enterprise,  is  confined  to  a  Sturtevant  rock  emery 
mill  driven  by  a  20-hp  motor. 

T  Mil  E  IV EQUIPMENT  OF  CAR  SHOPS  OF  THE  CUDAHY  PACKING 

COMPANY 


.Machine 

Rating  of 

Motors  in 

Horse-power 

Speed  of 

Motors  in 

R.P.M. 

Method 
of 

Driving 

10 

7.5 
IS 
15 

25 

900 
1200 

1800 
900 

900 
720 
900 

Eainei                     

Direct- 

Back-ami  fr< ml  c< mnected 

1:  hi    liv  24  m 

planer, 

connected 

Shears  anil  bulldozer   .    . 

20 

Belted 

One  of  t "ne  more  recently  electrified  plants  of  the  Cudahy 
Packing  Company  is  at  Los  Angeles,  Cal.  This  establish- 
ment is  completely  equipped  for  the  production  of  fresh 
and  salted  meats,  accessories  and  by-products. 

Electrical  energy  purchased  from  the  Southern  California 
Edison  Company  is  used  for  operating  all  machinery 
through  standard  squirrel-cage  induction  motors.  The 
energy  is  utilized  it  220  volts  for  motor  service  and  at  no 
volts  for  lighting.  About  thirty  50-cycle  induction  motors 
are  installed.  These  motors  have  an  aggregate  rating  of 
approximately  300  lip  and  drive  the  various  machines  either 
(individually  or  in  small  groups. 

Plants  of  John  Morrelt.  and  Company 
A  modern  packing  plant  is  that  of  John  Morrell  &  Com- 
pany at  Ottumwa,  la.,  electrically  equipped  throughout. 


The  plant  is  equipped  for  the  slaughter  and  packing  of 
beef,  pork,  mutton  and  veal  and  all  by-products.  Extensive 
shops  are  also  maintained  for  repairing  refrigerator  cars. 
Electrical  energy  is  supplied  to  the  various  buildings  by  a 
500-kva,  2200-volt,  three-phase,  60-cycle  Curtis  turbo-gen- 
erator. About  no  motors,  ranging  in  size  from  0.5  hp  to 
100  hp,  are  in  service,  all  operated  at  220  volts. 

TABLE      V EQUIPMENT      IN       CURLED-HAIR      DEPARTMENT      OF 

CUDAHY   PACKING   COMPANY 


Rating  of  Motors  : 
Horse-power 


Picker  and  heating  tan 
Six  carding  machines 
Hair-rope  spinning  machii 


1200 
1200 
1200 


The  100-hp  motor  and  other  large  motors  are  directly 
connected  or  belted  to  elevators,  air  compressors,  hog-scrap- 
ing machines  and  centrifugal  pumps.  In  the  box  factory 
each  machine  is  driven  by  a  separate  motor  either  directly 
connected  or  belted  from  the  floor  below.  All  overhead 
shafting  and  belting  is  thus  eliminated,  increasing  the  floor 
space  available  for  handling  the  work.  In  other  parts  of 
the  plant  the  machinery  is  driven  in  small  groups  by  motors 
ranging  from  5  hp  to  20  hp.  In  common  with  many  other 
progressive  packers,  the  tendency  has  been  to  reduce  grad- 
ually the  size  of  group  drives  and  in  many  cases  to  apply 
the  motors  individually.  At  the  Sioux  Falls  plant  use  is 
made  of  about  thirty  motors,  all  being  of  the  squirrel-cage 
induction  type. 

North  Packing  &  Provision  Company 

An  important  pork-packing  plant  in  New  England  is 
operated  by  the  North  Packing  &  Provision  Company  at 
Somerville,  Mass.  This  plant,  which  was  one  of  the  first 
establishments  of  its  kind  in  New  England,  was  formerly 
operated  by  steam  engines  with  line  shafting  and  belting. 
During  the  past  few  years,  however,  all  mechanical  drives 
have  been  replaced  by  electric  motors.  All  change-overs 
have  been  made  without  interrupting  the  manufacturing, 
and  many  of  the  group  drives  retain  the  same  line  shaft  as 
formerly  used. 


III,.    S-      I    \k PRESSES    DRIVEN     BY     INDUCTION     MOTOR 

Electrical  energy  is  purchased  from  the  Cambridge 
trie  Light  &   Power  Company   and   supplied  to  three-phase 
squirrel-cage  induction  motors  at  550  volts.     Motors  aggre- 
gating about   1 -'00  lip  are  now  installed,  mostly  under  the 
group  system  of  drive,  ranging  from  1  hp.     All  of 

the  1  0  ?■>  hp  are  equipped  with  starting  auto- 

transformers  witli  no-voltage  release  and  overload  protec- 
tion. 
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In  some  instances  where  a  heavy  starting  torque  is  re- 
quired motors  with  internal  starting  resistors  are  used. 
One  of  the  larger  group  drives  is  in  the  sausage  room, 
where  a  35-hp  motor  operates  meat  grinders,  mixers, 
rockers,  etc.  Small  motors  are  used  for  fans  and  blowers. 
In  the  cutting  room  a  5-hp  motor  drives  a  group  of  ma- 
chines including  flattening  rolls,  conveyor  and  meat  saws. 


FIG.   9 MOTOR-DRIVEN   SOAP-POWDER  GRINDERS   AND    MIXERS   IN 

PLANT   OF   JOHN    P.    SQUIRES    &   COMPANY,   EAST 
CAMBRIDGE,    MASS. 

In  the  lard  refinery  two  15-hp  motors  are  used  to  drive  leaf- 
lard  hashers,  one  belted  and  the  other  geared  to  the  hasher. 
The  wiring  in  this  plant  is  in  conduit  or  carried  on  petti- 
coat insulators,  and  the  danger  of  interruption  of  service 
is  thus  reduced  to  a  minimum. 

John  P.  Squires  &  Company 
An  extensive  packing  plant  is  operated  at  East  Cam- 
bridge, Mass.,  by  John  P.  Squires  &  Company.  Within  the 
past  decade  this  entire  plant  has  been  changed  over  from 
mechanical  to  electric  drive,  using  three-phase  induction 
motors  for  both  group  and  individual  drives.  Electrical 
energy  is  furnished  by  the  local  central-station  company 
at  550  volts  and  60  cycles  and  utilized  at  no  volts  for 
lighting.  Induction  motors  totaling  nearly  1000  hp  are  now 
in  service. 

A  very  interesting  group  consists  of  a  7.5-hp  motor  belted 
to  a  group  of  six  lard-oil  presses.  Advantage  is  taken  of 
the  intermittent  operation  of  these  machines  to  install  a 
motor  of  much  smaller  rating  than  the  total  maximum  re- 
quirements of  the  group.  According  to  the  manufacturers' 
estimate,  each  one  of  these  presses  requires  a  maximum  of 
5  hp.  The  soap-powder  mills  and  mixers  are  driven  by 
20-hp  and  50-hp  motors  belted  from  the  floor  above,  thus 
affording  partial  protection  from  soap-powder  dust. 

In  order  to  secure  accurate  information  from  time  to 
time  as  to  the  average  load  of  the  motor,  each  starting 
panel  is  provided  with  a  set  of  testing  terminals.  A  port- 
able testing  board  is  conveniently  arranged  for  plugging 
into  the  circuit  and  can  be  connected  to  give  readings  of 
kilowatt-hours,  current  and  voltage.  A  recording  watt- 
meter is  used  to  give  average  load  on  the  motor  during  the 
period  of  test.  Electricity  is  also  used  extensively  for 
heating  branding  and  soldering  irons. 

Swift  &  Company,  Chicago 
One  of  the  first  manufacturing  establishments  in  this 
country  to  employ  polyphase  induction  motors  for  factory 
operation  was  the  Chicago  plant  of  Swift  &  Company. 
Nearly  twenty  years  ago  this  company  realized  that  trans- 
mission of  power  by  means  of  long  lines  of  shafting  and 
heavy  belts  was  both  wasteful  and  unreliable.  The  alter- 
nating-current system  was  selected  and  standard  induction 
motors  were  installed. 


In  the  generating  station  three  engine-driven  units  are 
now  installed,  rated  at  300  kw,  600  kw  and  1200  kw  re- 
spectively. These  generators,  with  a  total  rating  of  2100 
kw,  provide  for  any  load  from  300  kw  up  with  good 
economy.  These  alternators  work  in  parallel,  feeding  into 
the  main  busbars  of  the  feeder  switchboard,  from  which 
energy  is  distributed  to  all  parts  of  the  plant.  It  is  thus 
only  necessary  to  operate  units  of  sufficient  capacity  to 
carry  the  load  of  the  entire  plant,  where,  if  mechanical 
transmission  were  used,  engines  would  be  in  service 
wherever  power  was  required. 

Energy  is  distributed  to  the  more  remote  parts  of  the 
plant  at  2300  volts  and  to  the  buildings  near  the  power 
plant  at  220  volts.  Electric  motors  ranging  in  sizes  up  to 
100  hp  and  aggregating  more  than  3000  hp  are  now  in 
service. 

Practically  every  department  of  the  establishment  em- 
ploys electric  motors.  Some  of  the  larger  users  of  electrical 
energy  are  the  car  shops,  sausage  and  butterine  factories, 
fertilizer  plants,  glue  plants,  seap  factory  and  the  lard 
refinery. 

Practically  all  of  the  electrical  installations  in  the  plants 
described  above  have  been  furnished  by  the  General  Elec- 
tric Company,  Schenectady,  N.  Y. 


Electric  Drive  of  Floor-Planing  Machine 

The  motor  used  with  the  floor-planing  machine  illustrated 
herewith  is  of  light  weight  and  small  size.  It  is  operated 
by  one  person,  who  controls  the  movements  of  the  knives  by 
two  guiding  handles  and  the  motor  through  the  switch  and 
rheostat  which  are  mounted  upon  a  panelboard  within  easy 
reach. 

The  motor  is  a  steel-frame,  shunt-wound,  commutating- 
pole  machine,  operating  at  2200  r.p.m.  It  is  able  to  with- 
stand the  sudden  and  severe  overloads  imposed  upon  it 
when  knives  strike  unforseen  hard  spots  and  knots  for 
which  no  provision  can  be  made.  It  drives  the  cutting 
cylinder  containing  the  knives  by  means  of  a  belt  with 
idler.  It  is  totally  inclosed  with  solid  end  bonnets  and  a 
steel-strap  hand-hole  cover  fitting  snugly  about  the  frame 
and  is  secured  by  the  two  wing  nuts,  which  give  ready 
access  to  the  brushes  and  the  commutator  when  desired. 
Its  weight  is  approximately  575  lb. 

The  whole  machine   is   mounted   on   rollers   of  hardened 


MOTOR-DRIVEN    FLOOR-PLANING    MACHINE 

steel,  the  back  set  of  rollers  being  so  arranged  that  they 
can  be  adjusted  according  to  the  depth  of  cut.  When 
drawing  the  machine  backward  for  starting  a  new  cut  the 
knives  are  automatically  raised  clear  of  the  floor.  The 
electrical  equipment  for  this  machine  was  made  by  the 
Diehl  Manufacturing  Company,   Elizabeth.   N.  J. 
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Three-Phase  Converter  Station  at  Stamford,  Conn. 

I  he  Stamford  substation  of  the  Connecticut  Company  is 
one  of  three  converter  substations  now  installed  and  de- 
signed for  operation  from  the  three-phase,  11,000-volt,  25- 
cycle  circuit  fed  from  the  Cos  Cob  power  station  of  the 
New  York,  New  Haven  &  Hartford  Railroad  Company. 
This  substation  contains  three  rotary  converters  rated  at 
300  kw  each,  and  with  each  converter  are  three  oil-insu- 
lated, self-cooled  transformers  and  a  suitable  three-phase 
reactor. 

In  laying  out  this  station  a  number  of  problems  had  to 
be  considered.  The  resistance  of  the  line  between  Stam- 
ford and  Cos  Cob  was  very  low,  the  distance  being  only  3.5 
miles,  the  unbalancing  and  fluctuation  of  voltage  due  to 
the  single-phase  railroad  system  was  considerable  and  surges 
of  voltage  were  often  encountered.  The  conditions  which 
would  exist  when  one  leg  of  the  transmission  line  was 
opened  had  also  to  be  considered. 

By  providing  sufficient  taps  on  the  11,000-volt  side  of  the 
transformers  it  was  found  possible  to  reduce  the  maximum 
unbalancing  of  the  line,  so  far  as  the  rotary  converters 
themselves  were  concerned,  to  a  value  somewhere  about  one- 
half  that  on  the  primary  circuit,  and  this  arrangement, 
together  with  the  reactance  coils  and  liberal  design  of  the 
converters,  is  said  to  have  given  results  which  were  in 
every  way  satisfactory. 

To  take  care  of  the  single-phase  condition  resulting  from 
the  opening  of  one  leg  of  the  transmission  system,  the 
specifications  called  for  an  equipment  which  would  discon- 
nect one  leg  and  for  converters  which  would  be  capable  of 
carrying  full  load  for  five  minutes  when  supplied  with 
single-phase  energy.  The  ability  of  the  machine  to  do  this 
has  been  demonstrated,  there  being  only  a  slight  momentary 
sparking  when  one  leg  is  opened  under  conditions  of  full 
direct-current  load.  The  disconnection  of  any  one  leg  is 
obtained  by  the  use  of  three  single-pole,  electrically  oper- 
ated oil  circuit-breakers  on  the  incoming  line  and  by  means 
of  undervoltage  relays  controlling  the  breakers  in  the 
"power"  and  "trolley"  circuits  respectively. 

The  incoming  three-phase,  11,000-volt  line  is  controlled 
by  single-pole,  outdoor-type  electrically  operated  oil  circuit- 
breakers,  set  at  a  rather  high  tripping  point,  so  that  under 
normal  conditions  overload  protection  is  afforded  by  elec- 
trically operated  oil  circuit-breakers,  mounted  in  the  busbar 
structure  in  the  building.  These  are  operated  and  tripped 
by  energy  obtained  from  a  storage  battery  which  was  in 
the  station. 


INTERIOR     VIEW     OF     CONVERTER     STATION 

The  switchboard  consists  of  a  small  panel  for  control  of 
the  outdoor-type  single-pole  oil  circuit-breakers.  Lightning 
protection  is  afforded  by  a  specially  designed  electrolytic 
arrester. 

It  is  interesting  to  note  that  under  the  new  arrangement 
of  connections  now  being  installed  by  the  railway  engineers 


the  requirements  of  single-phase  operation  of  the  con- 
verters will  not  be  necessary  in  contemplated  substations, 
as  this  condition  will  not  then  arise.  This  installation  was 
made  by  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany, East  Pittsburgh,  Pa. 


Cable-Testing  Transformer 

The  accompanying  illustration  shows  a  portable  cable- 
testing  transformer  manufactured  by  the  Foster  Engineer- 
ing Company,  Ltd.,  Wimbledon,  London.    The  transformer 


TRANSFORMER    FOR    CABLE    TESTING 

unit  is  inclosed  in  a  corrugated  cast-iron  case  and  is  pro- 
vided with  wheels  and  a  handle  for  convenient  transporta- 
tion. 

One  man  can  easily  move  this  apparatus  from  place  to 
place.  It  gives  a  range  of  pressures  extending  from  200 
volts  to  30,000  volts  at  60  cycles. 


Soldering  Material 

"Tinol"  solder  stick  is  a  combined  solder  and  non-acid 
flux  just  placed  on  the  market  by  Hess  &  Son,  1031  Chest- 
nut Street,  Philadelphia,  Pa.  It  is  made  up  in  sticks  5  in. 
long  and  is  ready  to  use  simply  by  applying  to  a  hot  sur- 
face. The  surface  must  first  be  cleaned  or  scraped  and  then 
heated  by  a  match,  gas  flame  or  soldering  iron. 


Flaming-Arc  Lamp   Attachment 

The   accompanying   illustrations   show   the   new    Superior 
attachment   recently  brought   out  by  the  Dyer  Flaming    \rc 
Company  of  Philadelphia,  Pa.,  for  converting  any  incl 
arc  lamp  into  a  flaming-arc  lamp.      This  attachment  can  be 
applied  to  any  type  of  inclosed  lamp,  alternating-curia 
direct-current,    scries    or    multiple,    regard! 
Without  im  original  energy  consumption, 

the  device,  it  is  declared,  will  increase  the  candle-power 
to  that  of  any  corresponding  flame-arc  lamp  which  is  now 
on  the  market. 

To  applv  the  attachment,  the  lower  carbon  holder  and 
globe  are  first  removed  from  the  inclosed-arc  lamp,  1 
ing  the  gas  check.  The  top  plate  of  the  attachment  is 
drilled  in  accordance  with  the  measurements  obtained,  and 
as  soon  as  the  attachment  is  made  fast  the  lamp  is  read)  to 
burn. 
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The  upper  carbon  employed  is  similar  to  that  used  in  the 
inclosed-arc  lamp,  except  that  its  length  is  increased  to 
15  in.  to  make  up  for  the  added  length  of  attachment  and 
lamp.     The  lower  electrode  is  of  special  flaming  composi- 


FIGS.     1     AND     2 FLAMING-ARC     LAMP    ATTACHMENT 

tion,  producing  either  yellow  or  white  quality  of  light.  The 
spent  gases  circulate  in  the  upper  gas  chamber  and  wash 
down  the  walls  of  the  globe. 


Electric-Vehicle  Charging  Equipment 

In  the  present  practice  of  charging  electric  vehicles  it  is 
usual  for  each  charging  rheostat  to  be  a  separate  unit  placed 
near  the  vehicle  which  is  being  charged,  the  charge  being 
regulated  by  reading  the  vehicle  meters.  Considerable  diffi- 
culty has  been  experienced  in  charging  by  this  method 
because  the  operator  cannot  see  the  vehicle  meters  when 
operating  the  rheostat,  and,  moreover,  the  vehicle  meters 
are  apt  to  be  inaccurate  on  account  of  vibration  and  rough 
usage. 

A    new    line    of    battery-charging    equipment    has    been 
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placed  on  the  market  by  the  Westinghouse  Electric  & 
Manufacturing  Company  in  which  these  difficulties  are 
overcome.  The  feature  of  this  equipment  is  the  mounting 
of  all  control  apparatus  on  one  board.  The  operator  makes 
the   proper   connections,    regulates   the    rheostat   and    reads 


the  charging  rate  from  accurately  calibrated  meters  while 
standing  at  the  board. 

The  switchboard  is  made  up  of  sections.  The  top  sec- 
tion carries  the  meters  which  give  readings  of  current  and 
voltage  both  of  the  incoming  direct-current  supply  and  of 
each  battery  being  charged. 

Below  the  meter  sections  are  the  charging  sections.  Any 
desired  number  of  such  sections  can  be  installed,  from  one 


FIG.   2 A   SIDE  VIEW  OF  THE  SWITCHBOARD 

to  as  many  as  the  limitations  of  height  will  permit.  If 
more  sections  are  required  than  will  conveniently  go  on  one 
board,  they  can  be  mounted  on  extra  panels.  Each  charg- 
ing section  furnishes  a  complete  equipment  for  charging 
two  separate  batteries.  The  rheostats  can  be  mounted  on 
the  back  of  the  panel,  as  shown  in  the  illustration,  or  can 
be  separately  mounted  wherever  desired.  Rheostats  can 
be  furnished  for  any  type  of  battery  and  for  any  number 
of  cells.  As  each  rheostat  is  independent,  the  switchboard 
can  be  made  up  to  charge  any  desired  variety  of  cars. 

The  bottom  section  carries  apparatus  to  control  the  in- 
coming direct-current  supply,  and  also,  if  necessary,  the 
motor-generator  set.  If  the  motor-generator  set  is  oper- 
ated from  alternating  current,  the  auto-starter  for  the 
motor  is  mounted  on  the  wall,  as  shown  in  the  illustration. 
If  a  field  rheostat  is  used  to  adjust  the  generator  voltage,  it 
is  also  mounted  on  the  bottom  section. 


Western  Electric  Exhibition  Conference  in  Chicago 

About  150  salesmen  of  the  Western  Electric  Company 
attended  an  exhibition  conference  held  in  Chicago  during 
the  week  ended  March  1.  The  Chicago,  St.  Louis,  Minne- 
apolis. St.  Paul,  Omaha,  Cleveland,  Cincinnati,  Indian- 
apolis, Detroit  and  Kansas  City  offices  were  represented. 
The  plan  of  exhibits  by  manufacturers  in  booths,  which 
were  studied  by  the  salesmen,  as  first  undertaken  in  the 
New  York  exhibition  conference  of  Jan.  22-24,  was  re~ 
peated  in  Chicago.  The  exhibitors  were  much  the  same 
at  both  shows,  except  that  the  list  for  Chicago,  in  addition 
to  those  at  New  York,  as  given  in  the  Electrical  World  of 
Jan.  25,  included  the  Frank  Adam  Electric  Company, 
American  Cross-Arm  Company,  George  Cutter  Company, 
Duncan  Electric  Manufacturing  Company,  Hughes  Electric 
Heating  Company,  Pierce  Specialty  Company,  Pittsburgh 
Reinforcing  Pole  Company,  and  the  R.  Thomas  &  Sons 
Company.  On  Feb.  28  there  was  an  informal  banquet  at 
the  Chicago  Athletic  Club.  The  committee  in  charge  of 
the  conference  comprised  Messrs.  M.  A.  Oberlander,  New 
York ;  F.  A.  Ketcham,  Chicago ;  Gregory  Brown,  New 
York,  and  F.  B.  Uhrig,  Kansas  City.  The  banquet  com- 
mittee was  composed  of  Messrs.  H.  L.  Grant,  Paul  Joslyn 
and   C.   F..   Cullinan. 
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Public   Utility,  Commercial,  Corporate  and   Trade  Devel- 
opments—The  Electrical   Material  and   Security  Markets 


General  Electric's  Business  at  Record  Rate  Thus  Far  in 
1913. — Orders  received  by  the  General  Electric  Company 
since  the  beginning  of  the  present  calendar  year  have  been 
at  the  rate  of  $115,000,000  per  annum.  One  especially  prom- 
ising feature  of  the  1913  business  to  date  is  that  it  has  been 
of  a  very  diversified  nature.  All  departments  of  the  com- 
pany have  received  a  generous  amount  of  business.  The 
demand  for  miscellaneous  supplies  has  been  particularly 
heavy.  Small-order  business  has  also  been  in  satisfactory 
proportions.  The  rapid  increase  in  the  number  of  public- 
utility  companies  and  the  extensive  improvements  and  addi- 
tions made  by  existing  companies  have  brought  a  large 
amount  of  new  business  to  the  electrical  manufacturers. 
Much  of  the  business  received  thus  far  in  the  current  year 
by  the  General  Electric  Company  has  been  from  this  source. 
It  may  also  be  stated  that  in  view  of  the  highly  prosperous 
aspect  of  tbe  public-utility  field  the  outlook  for  the  electrical 
manufacturing  companies  is  fully  as  promising.  As  was 
first  stated  in  these'  columns  on  Jan.  II,  1913.  the  gross 
business  of  the  General  Electric  Company  last  year  was 
slightly  in  excess  of  $102,000,000.  Total  sales  billed,  how- 
ever, were  between  $80,000,000  and  $85,000,000. 

Twin  Falls  (Mich.)  Plant  in  Operation. — The  3600-hp 
hydroelectric  plant  of  the  Peninsular  Power  Company  at 
Twin  Falls  on  the  Menominee  River,  Michigan,  has  been 
placed  in  active  service.  In  addition  to  this  hydroelectric 
station,  the  company  has  also  erected  an  auxiliary  steam 
plant.  While  built  chiefly  for  supplying  energy  for  iron- 
mining  operations  on  the  Menominee  range,  the  Twin  Falls 
station  is  also  furnishing  electric  service  in  Iron  Mountain. 
The  mines  which  the  plant  is  supplying  are  located  in  the 
Iron  River  district,  at  a  distance  of  about  30  miles  from  it. 
The  Peninsular  Power  Company  is  a  Wisconsin  corpora- 
tion. Otto  C.  Davidson,  of  Iron  Mountain,  general  super- 
intendent of  the  Menominee  and  Gogebic  range  mines  of 
the  United  States  Steel  Corporation,  is  its  president. 

Behind  on  Aluminum  Deliveries. — Advices  from  Pitts- 
burgh say  that  the  pressure  for  deliveries  of  aluminum 
sheets  on  contracts  placed  over  a  year  ago  is  so  heavy 
that  the  Aluminum  Company  of  America  is  months  behind 
on  its  orders.  The  aluminum  producers  will  shortly  open 
their  books  for  the  1915  requirements  of  the  automobile 
trade,  there  being  no  free  tonnage  available  for  1904  delivery 
now  in  sight.  The  Stone  &  Webster  Engineering  Corpora- 
tion is  to  build  a  plant  at  New  Kensington,  Pa.,  for  the 
Aluminum  Company  of  America,  the  cost  of  which  is  placed 
at  $1,500,000.  The  tonnage  from  this  plant.it  is  said,  has  al- 
ready been  anticipated  for  the  rest  of  this  year  and  for  1914. 

Co-operative  Warehousing  for  Electrical  Manufacturers. 
— R.  L.  Thayer  &  Company  have  just  opened  a  large  ware- 
house for  electrical  manufacturers  at  424  South  Clinton 
Street,  Chicago.  Here  they  will  carry  stocks  for  out-of- 
town  manufacturers  with  Chicago  representatives  who  wish 
to  make  Chicago  deliveries  without  going  to  the  expense 
of  an  individual  warehouse  and  attendance.  Thayer  &  Com- 
pany will  act  as  storekeepers  and  shipping  clerks.  Mr. 
Thayer  has  been  engaged  in  the  electrical  business  in 
Chicago  for  a  number  of  years.  The  Oshkosh  Manufac- 
turing Company,  maker  of  construction  tools,  carries  its 
Chicago   stock  with   Thayer  &   Company. 

Will  Install  Large  Horizontal  Turbo-Generators. — Con- 
tracts for  two  large  turbo-generators  of  the  horizontal  type 
have  been  placed  with  the  Westinghouse  Machine  Company 
by  Eastern  public  utility  companies.  One  of  these  ma- 
chines, a  21,000-kva,  6600-volt.  25-cycle,  three-phase  unit. 
has  been  ordered  by  the  New  York  Edison  Company  for 
its  Waterside  station  No  2,  where  it  will  be  substituted  for 
an  old  7500-kw  turbine  unit  of  the  horizontal  type.  The 
other,   a   20,000-kw,    13.000-volt.   60-tycle,   three-phase    unit. 


has  been  ordered  by  the  Public  Service  Electric  Company, 
of  New  Jersey,   for  its  Marion  station,  Jersey  City. 

Public-Utility  Activities  in  Missouri. — Hugo  YYurdock, 
Henry  Ittleson  and  David  May,  who  were  the  incorporators 
of  the  United  States  Public  Service  Company  of  St.  Louis, 
which  was  incorporated  recently  with  a  capitalization  of 
$10,000,000  and  has  taken  over  a  number  of  the  properties 
of  the  Light  &  Development  Company  of  St.  Louis,  as 
noted  Feb.  15,  1913,  are  also  the  incorporators  of  the  Mis- 
souri Public  Utilities  Company,  which  has  increased  its 
capital  to  $1,500,000  and  will  acquire  public  service  proper- 
ties in  the  eastern  portion  of  that  State. 

Vehicle  Sales  Increase. — The  pleasure  car  sales  of  the 
Baker  Motor  Vehicle  Company  of  Cleveland  for  January, 
1913,  showed  a  net  increase  of  211  per  cent  over  Janu- 
ary, 1912.  The  officers  of  the  company  attribute  this  big 
gain  to  the  popularity  of  new  types  of  pleasure  cars  and 
the  expansion  of  service  operations  which  customers  appre- 
ciate. Better  organization  has  also  done  its  part  in  bringing 
about  this  big  business. 

Commonwealth  Edison  Company's  Annual  Meeting. — At 
the  annual  meeting  of  the  Commonwealth  Edison  Com- 
pany of  Chicago  on  Feb.  24  the  annual  report  was  pre- 
sented to  the  stockholders,  who  re-elected  the  old  directors. 
The  directors  are  Henry  A.  Blair,  Benjamin  Carpenter, 
Samuel  Instill,  Robert  T.  Lincoln,  John  J.  Mitchell,  James 
A.  Patten,  John  G.  Slieed,  Byron  L.  Smith  and  A.  A. 
Sprague. 

Susquehanna  Power  Company  Sold. — Following  an  action 
begun  recently  to  foreclose  the  mortgage  on  the  property 
of  the  Susquehanna  Power  Company,  as  noted  Jan.  18, 
1913.  the  company  has  been  sold  at  foreclosure  to  Frank  J. 
Hoen,  of  Baltimore,  for  $300,000  subject  to  a  mortgage  of 
$150,000.  The  company  was  organized  to  construct  a  hydro- 
electric  station  at   Conowingo,  on  the  Susquehanna  River. 

Pacific  Gas  &  Electric  to  Issue  $5,030,000  Bonds. — The 
Pacific  Gas  &  Electric  Company  has  announced  that,  pur- 
suant to  a  resolution  adopted  at  the  directors'  meeting  on 
Feb.  5,  a  special  meeting  of  the  stockholders  has  been  called 
for  April  8  to  authorize  an  increase  of  $5,000,000  in  the  com- 
pany's funded  debt,  in  the  form  of  ten-year  6  per  cent 
debenture  bonds. 

Diesel  Engine  Factory  Nearing  Completion. — The  manu- 
facturing plant  which  the  Busch-Sulzer  Brothers-Diesel 
Engine  Company  has  been  erecting  in  St.  Louis  is  nearly 
completed  and  will  begin  operations  about  June  1.  When 
finished  it  will  represent  an  outlay  of  over  $1,000,000.  A 
reference  to  this  plant  appeared  in  the  Electrical  World, 
June   1,    1912. 

Will  Install  a  io.ooo-kw  Turbine  Unit. — The  Toledo 
(Ohio)  Traction,  Light  &  Power  Company,  which  succeeded 
the  Toledo  Railways  &  Light  Company,  following  the  re- 
organization of  the  latter,  is  in  the  market  for  a  10,000-kw 
turbo-generator   unit. 

Ice  Machinery  Installations. — Since  Jan  23,  ioi.5.  the 
York  Manufacturing  Company  has  installed  refrigerating 
machinery  with  an  aggregate  rating  of  310  tons  in  all  sec- 
tions of  the  country,  including  a  4-ton  machine  for  Arecibo, 
Porto  Rico. 

Electric  Trucks  for  a  Brewery. — The  Manhattan  Brewing 
Company,  of  Chicago,  has  ordered  from  the  Genera!  Vehicle 
Company  five  5-ton  electric  trucks.  The  trucks  will  be 
equipped   with    Edison    batteries 

Kentucky  Electric  Company  Elections. — All  directors  of 
the  Kentucky  Electric  Company  were  re-elected  at  the 
annual  meeting  of  the  company  held  recently  in  Louisville. 
The  directors  will  meet   shortly  for  reorganization. 
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Defends  New  Jersey's  New  Corporation  Laws. — Presi- 
dent-elect Wilson,  in  a  statement  issued  last  week,  com- 
mented upon  certain  features  of  the  new  corporation  laws 
enacted  by  the  New  Jersey  Legislature,  to  which  a  reference 
appeared  in  these  columns  in  the  issue  for  Feb.  22.  In  part, 
he  said:  "Senate  bill  No.  43,  the  act  denning  trusts  and 
designed  to  promote  free  competition  and  commerce  in  all 
classes  of  business,  makes  it  criminal  to  make  an  agree- 
ment which  directly  or  indirectly  precludes  a  free  and  un- 
restricted competition  in  the  sale  or  transportation  of  any 
article  or  commodity  either  by  pooling,  withholding  from 
the  market  or  selling  at  a  fixed  price  or  in  any  other  man- 
ner by  which  the  price  might  be  affected.  It  was  urged 
upon  the  Legislature  that  the  bill  be  amended  by  adding 
the  word  'knowingly'  so  that  it  would  read  that  any  person 
or  persons  who  wilfully  and  knowingly  make  an  agree- 
ment in  restraint  of  trade  should  be  punished.  I  do  not 
see  how  agreements  can  be  made  without  the  knowledge 
of  those  who  make  them,  but  I  do  understand  how  exceed- 
ingly difficult  it  is  to  prove  knowledge  to  the  satisfaction 
of  a  court,  and  it  was  perfectly  evident  that  the  proposal 
to  superadd  the  word  'knowingly'  was  merely  a  plausible 
scheme  devised  by  those  who  would  escape  the  just  pen- 
alties of  illegal  acts  by  compelling  the  prosecution  to  prove 
that  the  inhibited  acts  were  done  knowingly.  I  under- 
stand that  it  is  a  general  principle  of  law  that  there  must 
be  a  guilty  mind  to  constitute  a  guilty  act.  It  seems  to  me 
that  this  affords  ample  protection  to  any  honest  man.  It 
has  been  said  in  some  quarters  that  these  laws  will  help 
big  business  and  hurt  the  small  dealers.  That  is,  of  course, 
not  the  intention,  and  it  cannot  be  the  effect.  The  purpose 
is  to  strike  down  monopoly  and  restraint  of  trade,  big  or 
little,  and  I  confidently  predict  that  these  laws  will  prove  a 
blessing  to  the  whole  people.  The  salutary  provision  of 
the  act  defining  trusts  is  that  it  makes  it  unlawful  to  make 
any  agreement  directly  or  indirectly  which  will  preclude 
free  and  unrestricted  competition  in  business.  Monopolies 
have  too  often  accomplished  by  indirection  what  they  could 
not  do  directly.  The  holding  company  is  an  example  of 
this.  Where  two  or  more  companies  by  existing  law  could 
not  make  an  agreement  in  restraint  of  trade  they  hit  upon 
the  scheme  of  fusing  and  merging  into  a  holding  company 
which  regulated  the  business  of  the  subsidiaries  in  such  a 
way  as  to  restrict  trade  and  increase  prices.  Honest  busi- 
ness and  honest  men  may  be  sure  they  have  nothing  to  fear 
from  these  acts.  Those  who  would  engage  in  the  heartless 
practices  of  ruining  rivals  and  filching  from  the  pockets  of 
the  people  more  than  they  ought  reasonably  to  demand  are 
the  only  ones  who  will  have  cause  to  regret  their  enact- 
ment. I  predict  that  under  them  the  people  of  New  Jersey 
will  enter  upon  a  new  era  of  prosperity." 

Indiana  Railways  &  Light  Company's  Holdings. — The 
Kokomo,  Public  Utility  Company,  the  Kokomo,  Frankfort  & 
Western  Traction  Company,  and  the  Kokomo,  Marion  & 
Western  Traction  Company  were  recently  liquidated  and 
consolidated  into  the  Indiana  Railways  &  Light  Company, 
with  $2,000,000  common  stock  and  $1,000,000  preferred  stock, 
$350,000  of  which  is  to  be  issued  at  once.  The  company 
also  has  an  authorized  issue  of  $5,000,000  in  thirty-year 
gold  bonds,  of  which  $1,780,000  has  been  issued.  The  offi- 
cers of  the  company  are:  George  J.  Marott,  president;  L.  J. 
Kirkpatrick.  vice-president;  T.  C.  McReynolds,  secretary- 
treasurer  and  general  manager;  P.  H.  Palmer,  assistant 
general  manager,  and  C.  C.  Trees,  assistant  secretary.  The 
new  company  is  transacting  all  the  business  formerly  con- 
ducted by  the  three  old  companies,  that  is,  the  operation 
of  the  traction  lines  between  Frankfort  and  Kokomo  and 
those  between  the  latter  and  Marion,  together  with  the  city 
lines  in  Kokomo.  It  is  also  furnishing  the  entire  electric 
service,  including  street  lighting,  in  Kokomo,  Greentown, 
Swayzee,  Converse,  Amboy,  Russiaville,  Forest  and  Mich- 
igantown. 

Republic  Railway  &  Light  Extends  Its  Transmission 
System. — An  additional  system  of  transmission  lines  has 
been  installed  by  the  Republic  Railway  &  Light  Company 
in  the  Mahoning  and  Shenango  Valleys,  Ohio.  It  centers 
at  the  company's  new  power  station  at  Lowellville,  Ohio, 
which,  as  noted  in  these  columns  Jan.  18,  1913,  has  been 
practically  completed  by  the  Stone  &  Webster  Engineering 
Corporation.      The   new   lines   are   also   connected   with   the 


company's  station  at  Youngstown,  Ohio.  They  run  north 
from  Youngstown  and  west  to  Girard,  Avon  Park  and  Niles; 
toward  the  east  to  Hubbard,  Masury,  Roseville  Park  and 
Sharon.  Between  Youngstown  and  Hubbard  this  line 
connects  with  the  northern  extension  from  East  Youngs- 
town. The  East  Youngstown  line  runs  from  Lowellville. 
There  are  also  two  other  lines  running  from  the  Lowell- 
ville station.  One  crosses  the  Mahoning  River  and  ex- 
tends southward  to  Bessemer,  and  the  other  runs  along  the 
north  side  of  the  river  through  several  small  towns  to 
New  Castle,  Mahoningtown  and  New  Castle  Junction,  con- 
necting at  the  last-named  place  with  the  transmission  sys- 
tem of  the  Pennsylvania  Power  Company,  which  was  ac- 
quired by  the  Republic  company  last  March.  The  company 
is  expecting  to  secure  a  large  increase  in  its  power  load 
this  year  from  the  active  industrial  section  which  it  serves. 

Stone  &  Webster's  1912  Statement. — The  combined  state- 
ment of  the  electric-railway,  electric-lighting,  gas  and  water- 
power  companies  operated  under  the  management  of  the 
Stone  &  Webster  Management  Association  for  the  year 
ended  Dec.  31,  1912,  shows  gross  earnings  of  $23,925,414,  as 
compared  with  $22,969,868  in  191 1 ;  a  balance  available  for 
dividends  of  $5,555,360,  as  compared  with  $5,461,257.  and  a 
balance  for  reserves  and  depreciation  of  $1,856,240.  The 
total  disbursements  for  the  year  1912  for  interest  on  bonds 
and  notes  and  for  dividends  were  $7,774,342.  The  total  con- 
nected lighting  load  of  the  various  properties  was  equiva- 
lent to  2,136,960  16-cp  lamps.  The  total  commercial  power 
load  was  approximately  137,400  hp.  The  totai  combined 
power  station  rating  was  approximately  276,780  hp,  of  which 
110,200  hp  is  generated  by  water-power.  The  total  gas  out- 
put was  1.306.949.800  cu.  ft.  The  mileage  of  equivalent 
single  track  owned  was  1,224.8.  and  the  number  of  passen- 
gers  carried,   including   transfers,   318,203,000. 

Increase  in  Business  of  San  Diego  Company. — For  the 
year  ended  Jan.  31,  1913,  the  San  Diego  (Cal.)  Consolidated 
Gas  &  Electric  Company  reported  gross  earnings  of 
$1,053,723,  compared  with  $771,840  for  the  preceding  year 
The  net  earnings  were  $523,661  and  $397,998  respectively. 
After  paying  interest  charges,  the  balance  on  Jan.  31  last 
was  $351,592.  The  business  of  this  company  is  growing 
rapidly.  The  number  of  customers  served  with  electricity  on 
Jan.  31  last  was  14,762,  compared  with  10,307  the  year  be- 
fore. This  is  an  increase  of  over  43  per  cent.  The  capital 
stock  of  the  San  Diego  Consolidated  Gas  &  Electric  Com- 
pany is  owned  by  the  Standard  Gas  &  Electric  Company. 

American  Capital  in  Mexico. — According  to  figures  com- 
piled by  Consul  Letcher  at  Chihuahua,  Mexico,  American 
investments  in  Mexico  represent  $1,057,770,000.  as  com- 
pared with  $321,302,800  by  England,  $143,446,000  by  France 
and  $118,535,000  by  all  other  foreign  countries.  The  greater 
part  of  the  American  capital  is  in  railway  and  mining  secur- 
ities. In  the  public-utility  field  American  capita!  is  greatly 
exceeded  by  that  of  other  countries.  According  to  the 
consular  report,  in  Mexican  tramways,  power  and  electric 
lighting  plants,  American  capital  aggregates  only  $760,000, 
as  compared  with  $8,000,000  in  English  capital,  $5,155,000 
in   Mexican   and  $275,000  of   other  countries. 

To  Sell  Aaron  Electric  Company,  of  Chicago. — Frank  M. 
McKey.  1047  First  National  Bank  Building.  Chicago,  as 
receiver,  has  given  notice  that  bids  will  be  received  up  to 
9:30  a.  m.  on  Monday.  March  3,  on  the  property  of  the 
Aaron  Electric  Company,  of  Chicago.  This  property  con- 
sists of  motors,  dynamos  and  materials,  machinery  and  fix- 
tures used  by  the  company  in  its  business  of  manufacturing 
electrical  supplies  and  apparatus. 

Status  of  Louisville  Electric  Companies. — Practically  all 
of  the  stock  of  the  Louisville  Lighting  Company,  the  Louis- 
ville Gas  Company,  the  Campbell  Electric  Company  and  the 
George  H.  Fetter  Lighting  &  Heating  Company  is  now 
owned  by  the  Mississippi  Valley  Gas  &  Electric  Company, 
the  stock  of  which  is  owned  by  the  Standard  Gas  &  Elec- 
tric Company. 

Ottawa  Light,  Heat  &  Power  Increases  Dividend. — At 
the  annual  meetings  of  the  Ottawa  Light,  Heat  &  Power 
Company,  the  Ottawa  Electric  Company  and  the  Ottawa 
Gas  Company  on  Feb.  24,  the  first  named,  the  holding  com- 
pany, authorized  an  increase  in  the  quarterly  dividend  from 
lJ4  Per  cent  to  2  per  cent.    All  the  directors  were  re-elected. 
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Electric  Securities  Industrial  Securities 


Q — Quarterly.         M—  Monthly.         S — Semi-annually.         A — Annually. 


DIVIDEND 

LAST     QUO- 
TATION 

Outstanding 

< 

Per  Cent 

Period 

Bid 

18 
58 

Asked 

Adirondack  Electric  Power,  c  . 
Adirondack  Elec.  Power,  pi 

$9,500,000 
2,500,000 

20 
60 

Amer.  Gas  &  Electric  ($50),  c. 
Amor.  Gas  &  Electric  ($50),pf 

2,500,000 
1,537,500 

lj 

ll 

8 

844 

45} 

86 
47 

Amer.  Light  &  Traction,  c .  .  .  . 
Amer.  Light  &  Traction,  pf .  .  . 

10,395,400 
14,236,200 

24 

2 

0 

0 

385 
107 

395 
109 

Amer.  Pwr.  &  Lt.,  6%  cum.  pf. 
Amer.  Pwr.  &  Lt.,  opt.  warr. .. 
Am.  Pwr.  &  Lt.,  6%  notes.  '21 

5,631,400 
5,031 ,400 
1 , 604 , 000 
2,199,100 

14 

3 

Q 

s 

74 
84 
13 
994 

76 
86 
15 
100 

Appalachian  Power,  c 

6,000.000 
2,180,000 



22 
72 

23 
73 

3,000,000 
850,000 

12 

45 

13 

50 

AshevilleL.&P.,  1st  s.  f.  5s, '42 

1,100,000 

24 

s 

93 

96 

Aug'ta-AikenR.&E.,s.f.  5s,'35 
Aui'itsta-Aiken  Ry.  &  Elec,  c. 
Augusta-Aiken  Ry.  &  Elecpf 

2,588,000 
2,250,000 
1,500,000 

24 

14 

s 

0 

90 

23 

75 

94 
25 
85 

Augusta  Ry.  &  El.,  1st  5s,  '40 

967,000 

24 

s 

100 

Central  Maine  Power,  1  st  5s... 

2,502,000 

24 

s 

97 

99 

5,499,430 
10,195,360 

5-12 

4 

M 
M 

135 
87} 

88 

Col'busR.Gas&El.,  1st  5s,  '36 
Columbus  Ry.,G.&  Elec,  c   .. 
Columbus  Ry.,  G.  &  Elec,  pi . . 

2,454,000 

2.000,000 

840,000 

24 

14 

s 
0 

93 
60 
85 

95 
95 

Commonw.  Edison,  cap.  stock. 

37,764,140 

7 

A 

1424 

Con.  Gas,  El.  &  Pr.  (Bait.),  4 Js 

11,564,000 

21 

S 

893 

90 

Consum.  Pwr.  (Mich.),  5s,  '36. 

10,088,000 

24 

s 

954 

974 

Consum.  Pr.  (Minn.),  1st  5s, '29 

9,528,000 

24 

s 

89 

924 

Dallas  Elec  Corp.,  5s,  '22..  .. 

3,659,000 

24 

s 

95 

97.J 

Denver  Gas  &  El.  Lt..c      . 
Denver  Gas  &  El.  Lt.,  gen.  5s. 

7,001,300 
6,000,300 

i 

24 

M 

s 

220 
94 

96 

Edi.  El.  111.,  Boston, cap.  stock 

15,603,700 

3 

0 

2814 

Federal  Light  &  Traction,  c. . . 
Federal  Light  &  Traction,  pf .  . 

4,750,000 
2,500,000 

14 

0 

31 
82 

33 
84 

Fort  Worth  Pwr.  &Lt.,  1st  5s. 

1,500,000 

24 

s 

964 

98 

Harwood  Electric,  5s,  '39 

1,000,000 

24 

s 

101 

102 

Kansas  City  Rwy.  &Lt.,c.  ..  . 
Kansas  Citv  Rwv.  &  Lt..  pf .  .  . 
Kan.  City  R.  &  Lt..  1st  ref.  5s.. 
Kan.  City  R.  &  Lt.,  con.  6s,  '12. 

9,543,080 
9,407,500 
10,220,000 
5,478,000 

"ii" 

24 
3 

..... 

s 

s 

IS 
34 
91 
88 

16 
36 
93 
90 

Lincoln  Gas  &  Electric,  c 

Lincoln  Gas  &  Electric,  5s,  '4 1 

2,250,000 
796,000 

24 

s 

29 

85 

32 
90 

Northern  States  Power,  pf  .  .  . 

5,975,000 
8,386,700 

ii 

0 

23J 

85 

24} 

86 

Pacific  Gas  &  Electric,  c 

31,908,750 
10,000,000 

i} 
14 

0 
0 

60i 
894 

60} 
91 

Philadelphia  Electric  ($25) .  .  . 

24,987,750 

14 

0 

23 

Portland  General  Electric,  5s. 

8,000,000 

24 

s 

100 

102 

Republic  Railway  &  Light,  c. 
Republic  Railway  &  Light, pf 

5,200,000 
6,360,000 

14 

0 

263 

78 

274 
80 

St.  Joseph's  R..L..H.  &  P.,  5s 

4,63  7.000 

24 

s 

984 

100 

Seattle  Electric  Co.,con.Ss,'29 

7.417,000 

24 

s 

98 

too 

Southern  Calif.  Edison,  5s,  39 

10,043,000 

24 

s 

96 

98 

5,000,000 

24 

s 

994 

101 

Standard  Gas  &  Elec.  ($50) ,c 
Standard  G.  &  Elec.  ($50),  pf 

9,343,150 
10.977,950 

2 

0 

18 
47 

194 

48 

Tennessee  R.,  L.  &  Powr.,  c.  . 
Tennessee  R.,  L.  &  Pwr..  pf, 

20.000,000 
10.250.000 

14 

0 

21 
754 

22 
764 

Tri-City  Railway  &  Light,  c . . . 
Tri-City  Railway  &  Light,  pf . . 

9,000,000 
2.826,200 

"ii" 

"6" 

56 
93 

60 
96 

Virginia  Railway  &  Power,  5s 

10,345,000 

24 

s 

841 

8S 

l4,i,7ll.(llMi 
6 , 000 , 000 

6 

A 

19 
46 

21 

Western  Power,  6%  cum,  pf.. 

484 

Western  States  Gas  &  El.,  c .  . 
Western  States  Gas  &  El.,  pf . 
W.  Sta'sG  &  E.,  lst&r.  5s,'41 

3,503,000 

1  .  .SI  1,1    (Kill 
3,400,000 

4 

1? 
24 

Q 
s 

48 
90 
924 

95 
95 

Security 


Allis-Chalmers,  t.r.,  3d  pd„ .  $1 5 ,501 ,800 

Allis-Chal.,  pf.,  t.r.,  3d  pd. ..  14.105,500 

Amalgamated  Copper 1S3.887.900 

American  Tel.  &  Tel 335,001.000 

Electric  Storage  Battery,  c.  16,074,42S 

General  Electric 101,203,500 

Mackay  Cos..  c 41,380,400 

Mackay  Cos.,  pf 50,000,000 

Western  Union  Tel 99.74S.400 

Westinghouse,  E.  &  M.,  c. . .  33,821,200 

Westinghouse,  E.&M.,pf..  3.998,700 


PerCent   Period    Feb.  19  Feb.  26 


,3oT 

67i 
1324 

514 
139 


684 


132 

514 
137* 


694 

117* 


*Last  price  quoted. 


Coppe 


NEW  YORK  METAL  MARKET  PRICES 
-Feb.   18- 


Asked. 

M.indard,    spot     14.00        

£       s     d 

London,    standard,    spol      64       U     0 

Prime     Lake 15.00  lo  15.12^ 

Electrolytic     

Casting    

Copper    wire    base 16.25 

Lead    4.35 

Nickel     40.00  to  45.00 

Sheet   zinc,    f.o.b.    smelter 8.50 

■Spelter,   spot    6.50 

Tin,    spot    48.50 

Aluminum: 

Prompt   delivery    , 26.50  to  26.00 

Future 26.50  to  26.00 


Bid. 

14.07;/. 


OLD  METALS 


II, 


V,     coppi  I 


Brass 
Brass,  light 
Lead,  heavy 
Zinc,    scrap   . 


8.75 
7.75 
4.15 
5.37J4 


64        0      0 

14.75  to  14.85 

14.70  to  14.80 

14.60  to  14.65 

16.25 

4.35 

40.00  to  45.00 

9.00 

6.37 'A 

47.75 


13.37J4 

8.75 
7.75 
4.15 
5.3754 


COPPER  EXPORTS   IN   FEBRUARY 
Total   tons  to  Feb.  26 


Personal 

Mr.  Holt  Daniels  has  become  assistant  general  manager 
of  the  Danville  Light,  Power  &  Traction  Company.  Dan- 
ville,  Ky. 

Mr.  A.  T.  Appleton  has  resigned  his  position  as  superin- 
tendent of  the  Dublin  Electric  Company,  of  Dublin,  N.  H., 
to  go  to  Weymouth.  Mass. 

Mr.  W.  G  Seeley,  formerly  treasurer  of  the  Essex  Light 
&  Power  Company  of  Essex,  Conn.,  has  been  appointed 
vice-president  of  the  company. 

Dr.  Edward  B.  Rosa,  physicist  of  the  Bureau  of  Standards, 
\\  ashington.  D.  C.  has  been  elected  a  member  of  the 
council  of  the  French   Physical  Society. 

Mr.  James  G.  Biddle,  of  Philadelphia,  well  known  as  a 
manufacturer  of  electrical  measuring  instruments,  lias  re- 
turned from  an  important  trip  to  England  and  Germany. 

Prof.   H.   E.   Clifford   of    Harvard    University    will 
\nnapolis  for  the   second   half  year   to   organize   courses  in 
graduate  study  in  electrical  engineering  at  the  Naval  Acad- 
emy. 

Mr.  Austin  A.  Cushing.  manager  and  contract  agent  of 
the  Manchester  (  Mass.)  Electric  Company,  resigns  his 
position  March  i  to  join  the  staff  of  the  Bay  State  Railroad 
Company  at   P.n-ton. 

Mr.  Arthur  Lovering  has  been  appointed  local  manager 
and  contract  agent  for  the  Manchester  Electric  Company, 
of  Manchester,  Mass.  Mr.  Lovering  was  formerly  con- 
nected with  -: 

Mr.  Benjamin  Jerome,  who  with  Mr.  Albert  P.  Ball  re 
cently  formed  the  engineering  tirm  of  Ball  &  Jerome  at 
Grand  Rapids,  Mich.,  was  formerly  associated  with  the 
Cadillac  Motor  Car  Company  oi  Detroit.  Mich.,  the  Michi- 
gan Power  Company  of  Lansing.  Mich.,  and  the  Peerless 
Motor  Car  Company  of  Cleveland.  Ohio. 
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Mr.  J.  M.  Fried,  formerly  connected  with  the  Milford 
(Mass.)  Electric  Light  &  Power  Company,  has  been  ap- 
pointed commercial  agent  of  the  Northumberland  County 
Gas  &  Electric  Company  with  headquarters  at  Sunbury,  Pa. 

Mr.  W.  R.  Molinard,  manager  of  the  Oklahoma  Gas  & 
Electric  Company,  of  Oklahoma  City,  has  accepted  an  ap- 
pointment as  lecturer  at  the  University  of  Oklahoma  at 
Norman,  Okla.  He  will  address  the  senior  class  in  elec- 
trical engineering. 

Mr.  C.  O.  Bailey,  who  has  been  assistant  purchasing  agent, 
has  been  made  purchasing  agent  of  the  Mahoning  & 
Shenango  Railway  &  Light  Company,  Youngstown,  Ohio, 
to  succeed  Mr.  P.  C.  Kaercher,  who  has  been  promoted  to 
the  power  sales  department. 

Mr.  C.  A.  Stacy,  formerly  engineer  of  the  Virginia- 
Western  Electric  Company,  Clifton  Forge,  Va.,  has  ac- 
cepted a  similar  position  with  the  Charlottesville  &  Albe- 
marle Railway  Company  at  Charlottesville,  Va.  He  will  be 
in  charge  of  the  rebuilding  work  on  the  plant,  which  was 
recently  destroyed  by  a  flywheel  explosion. 

Mr.  Bion  J.  Arnold,  chairman  of  the  Board  of  Supervising 
Engineers.  Chicago  Traction,  has  been  called  in  as  an  ad- 
viser by  the  sub-committee  of  the  local  transportation  com- 
mittee of  the  Chicago  City  Council,  which  is  trying  to  out- 
line a  tentative  ordinance  for  the  merger  of  all  the  street 
and  elevated  railway  companies  of  Chicago. 

Mr.  Hugo  Wurdack,  president  of  the  Light  &  Develop- 
ment Company  of  St.  Louis,  it  was  announced  would  ad- 
dress the  Jovian  Chapter  of  the  St.  Louis  League  of  Elec- 
trical Interests  Feb.  25,  on  the  subject  of  "Engineering 
Problems  Connected  with  Lighting  and  Motor-Service  Dis- 
tribution of  Several  Companies  Under  the  Same  Manage- 
ment." 

Mr.  W.  W.  Briggs  has  been  appointed  assistant  to  Mr. 
Mortimer  Fleishhacker,  general  manager  of  the  Great 
Western  Power  Company,  of  San  Francisco,  Cal.,  and  will 
have  charge  of  the  sales  and  commercial  work  of  the  com- 
pany. Mr.  Briggs  was  formerly  manager  of  the  San  Fran- 
cisco office  of  the  Westinghouse  Electric  &  Manufacturing 
Company. 

Mr.  W.  L.  Abbott,  chief  operating  engineer  of  the  Com- 
monwealth Edison  Company,  was  one  of  the  speakers  at 
the  dedication  of  Lincoln  Hall  at  the  University  of  Illinois 
on  Lincoln's  Birthday.  The  new  building,  which  is  said 
to  have  cost  $250,000,  is  devoted  to  the  study  of  the  hu- 
manities. Mr.  Abbott  is  president  of  the  board  of  trustees 
of  the  university. 

Mr.  D.  C.  Green,  manager  of  the  Oregon  Power  Company, 
Marshfield,  Ore.,  was  by  unanimous  vote  elected  president 
of  the  Marshfield  Chamber  of  Commerce  at  its  February 
meeting.  Mr.  Green  is  a  graduate  of  the  1908  class  of 
Purdue  University,  and  during  the  last  four  years  has  been 
associated  with  the  Byllesby  interests,  which  control  the 
Oregon  property. 

Mr.  J.  H.  Pieper  has  been  appointed  illuminating  and 
electric-vehicle  engineer  for  the  Southern  California  Edison 
Company.  Los  Angeles.  In  addition  to  his  duties  of  giving 
expert  advice  on  lighting  and  battery  matters,  Mr.  Pieper 
will  arrange  a  course  of  lectures  to  be  given  before  the 
various  district  office  staffs  of  the  system.  Business  men 
will  be  invited  to  attend  these  lectures. 

Mr.  Albert  P.  Ball,  who  has  acted  as  electrical  engineer 
for  the  Couple-Gear  Freight  Wheel  Company,  of  Grand 
Rapids.  Mich.,  has  opened  an  engineering  office  at  Grand 
Rapids  with  Mr.  Benjamin  Jerome.  Mr.  Ball  was  formerly 
connected  with  the  Muralt  Engineering  Company,  New 
York;  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany, Pittsburgh,  Pa.,  and  the  United  States  Reclamation 
Service  projects  in  Arizona. 

Mr.  Harold  G.  Payne  has  become  associated  with  Mr.  N. 
J.  Neall,  of  Boston,  as  assistant  in  consulting  electrical 
engineering  and  the  management  of  electrical  utilities.  Mr. 
Payne,  who  is  a  graduate  of  the  University  of  Minnesota, 
was  for  several  years  connected  with  the  Stone  &  Webster 
organization  at  Minneapolis  and  elsewhere.  For  the  last 
four  years  he  has  been  a  member  of  the  engineering  staff  of 
D.  C.  &  William  B.  Jackson  and  has  been  engaged  in  elec- 
trical and  allied  engineering  in  Boston  and  Chicago. 


Mr.  Henry  F.  Griffin  has  been  appointed  advertising  man- 
ager for  the  Crocker- Wheeler  Company,  Ampere,  N.  Y. 
Like  his  predecessor,  Mr.  Roy  Mason,  he  has  had  a  broad 
newspaper  and  advertising  experience.  He  comes  to  his 
new  position  from  the  copy  service  department  of  Collier's 
Weekly,  prior  to  which  connection  he  was  for  three  years 
the  telegraph  editor  of  the  New  York  Evening  Sun.  Mr. 
Griffin  is  a  native  of  Buffalo,  N.  Y.,  and  was  graduated 
from  Yale  in  1903  with  the  degree  of  bachelor  of  arts. 

Mr.  E.  C.  Bradley,  vice-president  and  general  manager  of 
the  Pacific  Telephone  &  Telegraph  Company,  has  an- 
nounced his  intention  of  resigning  from  active  work  March 
5,  after  forty  years'  service  in  the  telegraph  and  telephone 
fields.  Mr.  Bradley  started  as  a  telegraph  operator  and  in 
time  became  third  vice-president  of  the  Postal  Telegraph 
Company.  Later  he  was  associated  with  the  American 
Telephone  &  Telegraph  Company  in  Boston  and  New 
York,  and  he  came  to  the  Pacific  Telephone  &  Telegraph 
Company  after  the   San   Francisco  fire. 

Mr.  Leonard  S.  Small,  of  Fairhaven,  Vt,  who  has  been 
contract  agent  of  the  Rutland  Railway,  Light  &  Power 
Company,  Rutland,  Vt.,  for  three  and  a  half  years  past,  has 
resigned  to  become  manager  of  the  Tyler  Electric  Com- 
pany, Tyler,  Tex.  This  is  one  of  the  large  number  of  sub- 
sidiary companies  owned  by  the  Texas  Power  &  Light 
Company  of  Dallas.  Mr.  Smith's  resignation  became  effec- 
tive Feb.  26.  Prior  to  his  connection  with  the  Rutland 
Railway,  Light  &  Power  Company  he  was  associated  with 
the  Rutland  Manufacturing  Company  and  with  Ford  & 
Johnson. 

Mr.  Ralph  H.  Rice,  of  the  Board  of  Supervising  Engi- 
neers, Chicago  Traction,  has  been  appointed  assistant  to  Mr. 
George  Weston,  engineer  to  the  board.  Mr.  Rice  has  been 
in  charge  of  the  engineering  for  power  generation  and 
transmission  and  electrical  distribution,  but  will  now  have 
charge  of  all  engineering  work.  Mr.  Rice,  who  is  a  gradu- 
ate of  the  Armour  Institute  of  Technology,  was  made  as- 
sistant engineer  of  electrical  distribution  in  1907.  After 
the  resignation  of  Mr.  Edward  N.  Lake,  now  of  Boston, 
he  was  made  division  engineer,  and  when  the  division  or- 
ganization was  dropped  he  took  on  added  duties.  Mr.  Rice 
is  chairman  of  the  Chicago  Section  of  the  American  Insti- 
tute of  Electrical  Engineers. 

Mr.  W.  R.  Thompson,  of  Chicago,  recently  promoted 
to  be  manager  of  engineering  and  construction  for  H.  M. 
Byllesby  &  Company,  was  graduated  from  the  Pennsyl- 
vania State  College  in  1897. 
For  several  years  he  was  con- 
nected with  J.  G.  White  & 
Company,  of  New  York,  en- 
gaged in  electrical  engineer- 
ing work,  and  later  he  was 
associated  with  the  engineer- 
ing department  of  J.  G.  White 
&  Company,  Ltd.,  of  Lon- 
don. In  1903  Mr.  Thompson 
accepted  a  position  with  the 
British  Westinghouse  Elec- 
tric &  Manufacturing  Com- 
pany, and  in  this  employment 
he  had  much  to  do  with  prob- 
lems of  power-house  design 
and  heavy  steam-railroad  elec- 
trification. Mr.  Thompson  re- 
turned to  the  LTnited  States 
in  1906  and  was  again  em- 
ployed by  J.  G.  White  &  Company,  being  engaged  on  the 
investigation  of  special  technical  subjects.  In  1908  he  was 
employed  as  assistant  electrical  engineer  by  the  Public 
Service  Commission,  First  District,  New  York.  A  year 
later  he  was  appointed  acting  electrical  engineer  of  this 
commission.  He  resigned  from  this  position  to  affiliate 
himself  with  H.  M.  Byllesby  &  Company  of  Chicago,  be- 
coming assistant  chief  engineer.  His  appointment  as  man- 
ager of  engineering  and  construction  of  this  company  was 
dated  Jan.  1,  1913.  The  work  under  his  direction  is  of  a 
widely  varying  nature.  In  addition  to  an  extensive  consult- 
ing engineering  practice  it  relates  to  the  operation  of 
various  classes  of  utilities.  Mr.  Thompson  is  a  member  of 
the  American  Institute  of  Electrical  Engineers. 
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BIRMINGHAM,  ALA.— The  Birmingham  Ry.,  Lt.  &  Pwr.  Co.  has 
applied  to  the  Board  of  Revenue  lor  a  franchise  to  construct  and  operate 
a  railway  along  the  county  road  to  Lewisburg,  a  distance  of  3  miles. 
The  cost  of  the  line  is  estimated  at  $125,000.  » 

BIRMINGHAM,  ALA. — Louis  V.  Clark  is  contemplating  the  installa- 
tion of  an  electric-light  and  heating  plant  in  connection  with  an  apart- 
ment house  and  store  building.  The  cost  of  the  building  is  estimated  at 
$50,000.     H.   B.  Wheelock,  of  Birmingham,  is  architect. 

SCOTTSBORO,  ALA.— A  franchise  has  recently  been  granted  for  the 
installation   of  an   electric-light   plant    here. 

TUSCALOOSA,  ALA.— The  Tuscaloosa  Ice  &  Lt.  Co.  has  been  re- 
organized and  the  capital  stock  increased  from  $50,000  to  $100,000.  The 
company  will  issue  $250,000  in  bonds  to  retire  outstanding  bonds  and 
to  provide  for  improvements  and  extension  of  properties.  M.  P.  Jemi- 
son   is   president    and    A.    M.    McGehee   general    manager. 

GLOBE,  ARIZ.— The  United  States  government  surveyors  are  locating 
a  route  for  an  electric  transmission  line  to  run  from  the  hydroelectric 
plant  at  the  Roosevelt  Dam  to  Superior.  The  proposed  line  will  supply 
electricity   for  a  number  of  mines  and  other   industries. 

BOG  SPRINGS,  ARK.— Pieparations  are  being  made  by  J.  M.  Johnson, 
of  Ashdown,  A.  Dulaney  and  others  for  the  erection  of  a  hotel  and  sana- 
torium at  Bog  Springs.  The  plans  provide  for  installation  of  an  electric- 
light  plant  and  water-works  system.  The  total  cost  is  estimated  at  from 
$50,000  to  $60,000. 

CAMDEN,  ARK.— The  Camden  Pwr.  Co.  is  planning  the  erection  of 
a  new  building,  feeder  lines  and  to  remodel  all  the  lines  throughout  the 
city  within  the  next  three  months.  The  company  also  expects  to  pur- 
chase within  the  next  three  months  one  100-hp  boiler,  steel  casings,  a 
56-in.  by  100-ft.  stack,  one  300-kva  alternating-current  generator  and 
engine  directly  connected,  three  pumps  directly  connected  to  alternating- 
current  motors,  one  switchboard  panel,  complete  with  instruments,  for 
300-kva  generator;  70  35-ft.  poles  with  7-in.  tops,  100  30-ft.  poles  with 
6-in.  tops,  and  3000  lb.  No.  00  weather-proof  wire  and  insulators.  The 
Camden  Pwr.  Co.  has  purchased  the  property  of  the  Camden  Wtr.  Co. 
and  will  rebuild  the  water  plant  as  well  as  move  the  power  plant  to  the 
property  of  the  water  company.     E.  T.   Reynolds  is  manager. 

SULPHUR  SPRINGS,  ARK.— Contracts  for  construction  of  the  pro- 
posed municipal  electric-light  plant  will  be  called  for  in  about  30  days. 
Albert   C.   Moore,  of  Joplin,  Mo.,  is  engineer   in  charge. 

COLUSA,  CAL.—  The  Board  of  Supervisors  of  Colusa  County  has 
granted  the  Oro  El.  Corpn.,  of  Oroville,  a  50-year  franchise  to  erect 
and  maintain  electric  transmission  lines  on  the  streets  and  highways  of 
tlie  county.  Work  on  the  proposed  line  must  begin  within  four  months. 
LOS  ANGELES,  CAL.— Bids  will  be  received  by  the  Board  of  Educa- 
tion for  furnishing  and  installing  electric-light  fixtures  in  seven  school 
buildings  in  accordance  with  specifications  which  are  on  file  with  the 
secretary  of  the  board,  730  Security  Building.  William  A.  Sheldon  is 
secretary. 

LOS  ANGELES,  CAL— Bids  will  be  received  by  the  Board  of  Public 
Works  until  March  7  for  furnishing  the  city  with  miscellaneous  elec- 
trical material,  consisting  of  lead-covered  cable  and  terminals,  copper 
tubings  and  fittings,  bus  supports  and  disconnecting  switches,  in  accord- 
Slice  with  specifications  No.  P  32,  which  may  be  obtained  at  the  Aqueduct 
Bureau,    1116   Central    Building,   Los   Angeles. 

OCEANSIDE,  CAL. — Preparations  are  being  made  by  the  Oceanside 
El,  &  Gas  Co.  to  erect  7yi  miles  of  three-phase,  6600-volt  transmission 
line,  contract  for  which  will  be  awarded  at  once.  The  equipment  of  the 
power  plant  includes  Atlas  boilers,  12-in.  by  36-in.  Corliss  and  12-in.  by 
14-in.  Atlas  engines,  50-kw  and  75-kw,  two-phase,  60-cycle,  2200-volt 
Westinghouse  generators.  E.  V.  Grille  is  engineer  in  charge  of  the 
work. 

PASADENA,  CAL— The  city  of  Pasadena  has  made  formal  applica- 
tion to  the  Los  Angeles  Public  Service  Commission  for  estimates  upon 
2000  hp  to  be  furnished  by  the  Los  Angeles-Owens  River  aqueduct 
C.  W.  Koiner  is  general  manager  and  chief  engineer  of  the  municipal 
electric   plant. 

SAN  FRANCISCO,  CAL— The  Gnat  Western  Pwr.  Co.  is  planning 
lo  install  two  complete  generating  units  at  the  Big  Ben  plant  on  the 
Feather  River,  20  miles  from  Oroville.  Mortimer  Fleischer  is  president 
of  the  company. 

SAWTELLE,   CAL— Bids  will   be    received    until    March    10   t»     M 
E.   W.   Moore,  treasurer,   for    furnishing  and    installing   an    electric   eleva- 
tor  at    the   Soldiers'  Home  at   Sawtelle. 

SF1.MA,    CAL.— Bids   will    be   received    hy    the    Board    of   Trusi, 
the    installation   of  an   automatic  fire-alarm   system. 

STOCKTON.  CAL— The  Oro  El.  Corpn.,  of  Oroville,  has  awarded  a 
contract  to  C.  C.  Moore  &  Co.,  of  San  Francisco,  for  the  construction  of 
a  steam  power  plant  near  Stockton  as  an  auxiliary  to  its  extensive 
hydroelectric  system.  The  initial  installation  will  provide  for  1000  hp; 
provision  will  be  made  for  installation  of  larger  units  as  needed. 

TRINIDAD,  COL.— Steve  Patrick.  Louis  Tarbino  and  S.  Fells  are  in 
terested  in  a  project  to  erect  an  electric-light  plant  on  the  site  nov\ 
occupied    by    the    Central    Park.      The    proposed    plant    will    cost    about 


$600,000   and   will    supply  electricity   for   lamps   and   motors   in   the   neigh- 
boring towns. 

WASHINGTON.  D.  C— Bids  will  be  received  at  the  office  of  the  chief 
signal  officer,  War  Department,  Washington,  D.  C,  until  March  5,  under 
proposal  640,  for  furnishing  350  spools  buzzer  wire,  Vt  mile  per  spool, 
10,000  ft.  single  bridle  wire  No.  16,  10,000  ft.  twisted-pair  bridle  wire, 
25,000  ft.  outside  distributing  wire,  300  spools  buzzer  wire,  single  Insulated; 
75,000  ft.  inside  twisted-pair  wire,  20,000  ft.  type  251,  one-pair  rubber-in- 
sulated, lead-sheathed,  galvanized  flexible-steel  armor  cable,  and  5000  ft. 
rubber-covered  and  braided  single  wire.  Further  information  may  be  had 
upon  application  to  Captain  W.  L.  Clarke,  disbursing  officer. 

WASHINGTON.  D.  C— Proposals  will  be  received  at  the  office  of  the 
chief  signal  officer,  War  Department,  Washington,  D.  C,  until  March  7, 
under  proposal  641,  for  furnishing  100  buzzers,  100  strap  keys,  21  pliers, 
100  spiral  springs  for  relays,  100  do  for  telegraph  sounders,  20  terminals, 
400  lb.  rubber  tape,  750  pounds  friction  tape,  150  tubular  fuses,  75  ex- 
tension bells,  12  terminal  strips,  10-pair.  and  12  do,  20-pair,  250  bridle 
rings,  500  lb.  bluestone,  50  fuse  clips,  100  standard  do,  20  lb.  compound, 
ISO  w.e.  No.  24  fuses,  12  plugs,  40,000  paper  sleeves,  200  choke  cells, 
250  heat  coils,  24  signal  line  coils,  100  tubular  fuses  and  25  w.e.  signals 
Further  information  may  be  secured  upon  application  to  Captain  W.  L 
Clarke,    disbursing   officer. 

WASHINGTON.  D.  C— In  the  sundry  civil  appropriation  bill  report 
to  the  House  of  Representatives  Feb.  17  there  is  a  provision  authorizing 
the  Secretary  of  the  Treasury  to  have  constructed  in  Washington,  under 
the  direction  of  the  supervising  architect  of  the  treasury,  a  central  heat- 
ing, lighting  and  power  plant  to  furnish  light,  heat  and  power  for  various 
government  buildings  in  the  immediate  vicinity  of  the  plant.  The  total 
cost  of  the  plant,  including  buildings,  equipment,  ducts,  tunnels,  etc.,  is 
not  to  exceed  $1,494,104.  The  provision  also  authorizes  the  Secretary  of 
the  Treasury  to  enter  into  contracts  to  the  full  limit  of  the  cost.  It  also 
gives  authority  for  making  a  cross-connection  between  the  proposed  new 
plant  and  the  Capitol  plant  so  that  either  plant  may  supply  electricity 
to  the  other  in  case  of  breakdown  or  any  emergency.  The  sum  of  $150,000 
is  appropriated   for  the  commencement   of  the   plant. 

TAMPA,  FLA. — The  capital  stock  of  the  Tampa  El.  Co.  has  been  in- 
creased from  $1,870,000  to  $2,244,000.  The  company  contemplates  im- 
provements to  its  plant  and  will  consolidate  with  the  Tampa  &  Sulphur 
Springs  Trac.    Co. 

FAIRBURN,  GA.—  The  Faiiburn  &  Atlanta  Ry.  &  El.  Co.  will  equip 
the  railroad  from  Fairburn  to  College  Park,  a  distance  of  11  miles,  for 
electrical  operation.  The  contract  has  been  awarded  to  J.  B.  McCrary  & 
Co.,  of  Atlanta,  Ga.  The  work  will  include  the  installation  of  a  200-kw 
to  300-kw  rotary  converter,  11  miles  of  00  feeder  pole-line  construction. 
7l/i  miles  of  4-0  feeder  wire  and  thirty  40-passenger  double-truck  pas- 
senger cars,  all  equipped.  Material  and  machinery  to  be  purchased  im- 
mediately. 

JONESBORO,  GA.— Bids  will  be  received  by  E.  W.  Hutchinson,  chair- 
man of  electric  light  committee,  until  March  6.  for  electric  equipment  as 
follows:  Schedule  (1) — chestnut  poles;  (2) — cross-arms,  insulators,  pins 
and  brackets,  break-arms,  etc.;  (3) — guy  anchors,  thimbles,  guy  cable,  lag 
sinus,  carriage  bolts,  washers,  pole  steps,  etc.;  (4) — insulated  wire;  (5) — 
transformers,  switchboards,  lightning  arresters,  choke  coils,  disconnecting 
switches,  wattmeters,  brackets,  incandescent  lamps,  etc. 

ROCHELLE.  GA. — The  establishment  of  a  combined  electric-light  and 
water-works  system  in  the  near  future  is  contemplated  by  local  busi- 
ness men  and  citizens   of  Rochelle. 

PEARL  HARBOR,  H.  T.— Sealed  proposals  will  be  received  at  the 
Bureau  of  Yards  and  Docks,  Navy  Department.  Washington,  D.  C.  until 
March  22,  for  furnishing  one  200-kw  motor-generator  set  and  switch- 
board accessories  at  the  naval  station,  Pearl  Harbor,  H.  T.  Specifica- 
tions may  be  obtained  on  application  to  the  bureau.  H.  R.  Stanford  is 
chief  of  bureau.     The  cost  of  the  work  is  estimated  at  $6,800. 

ASHTON,  IDAHO. — Application  has  been  made  to  the  Council  for  a 
franchise  to  supply  electricity  in  Ashton  by  N.  M.  Holm,  engineer,  of 
Idaho  Falls.  Mr.  Holm  proposes  to  build  a  large  hydroelectric  power 
plant  on  the  Snake  River,  about  3  miles  from  here,  where  it  is  estimated 
that  5000  hp  can  be  developed.  The  proposed  plant  will  supply  electricity 
in  St.  Anthony  as  well  as  in  this  district. 

NEZPERCE,  IDAHO.— The  Grangeville  EL  Lt.  .\    '  '.range- 

ville,    has   filed    articles   of   incorporation    in    this    county    with   a    view    of 
extending  its  system  to  Nezperce. 

ARMINGTON,  11. 1. .—At  an  election  held  recently  the  proposition  to 
establish   an    electric-light    plant    in    Armington   was   carried. 

BELLEVILLE.  ILL— The  Belleville  Centennial  Association  is  con- 
templating the   installation   of  ornamental   lamps  in  the  public   square. 

I  HAMPAIGN,  II  I..— The  Danville.  Crbana  &  Champaign  Ry  Co.  has 
applied  to  the  City  Council  for  a  franchise  to  build  a  track  on  Walnut, 
Bailej     i  eets   and    University    Avenue. 

CHANDLERVILLE,  ILL— The  company  which  controls  the  electric- 
light  plant  at  Macomb  is  negotiating  for  the  purchase  of  the  municipal 
electric-light   plant  in   Chandlerville. 

CHICAGO.    ILL.— Within    two    months    107    electric-arc    lamps    will    be 

erected  in   Dearborn   Street,   from  Lake  to   Polk  Street.     The  new   lamp; 

are   to   be  installed  at   the   request  of  the   Dearborn    Street    Improvement 

greed  to  pay  for  the  installation  and  maintenance 

of  S7  lamps.     The  lamps  are  to  be  attached  to  trolley  poles.     The  Clark 
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Street  Improvement  Association  is  now  making  arrangements  for  addi- 
tional lamps.  According  to  City  Electrician  Ray  this  system  will  extend 
to  other  Loop  streets. 

CHICAGO,  ILL.— Sealed  proposals  will  be  received  by  John  McGillen, 
cleric,  Sanitary  District  of  Chicago,  1500-76  West  Monroe  Street,  Chi- 
cago, until  March  13  for  furnishing  electrical  apparatus  and  supplies  as 
follows:  Division  A — cast-iron  post  heads  with  reactance  coils  and  equip- 
ment; U — cast-iron  post  heads  with  series  receptacles  and  equipment; 
C — lamp  globes;  D — arc-lamp  counterweights;  E — pole  doors  and  pulleys; 
F — manholes,  frames  and  covers;  G — pole  tops;  H — pole  bases;  I — 
ornamental  pole  bases;  J — arc-lamp  windlasses;  K — tubular  steel  poles; 
L — underground  conduit ;  M — single-conductor  armored  cable ;  N — 
single-conductor  lead-covered  cable ;  O — paper-insulated,  lead-covered 
cable ;  P — 12,000-volt  multiple-conductor,  varnished-cloth-insulated,  lead- 
covered  cable;  Q — series  tungsten  lamps;  R — 4-amp  air-cooled  regulators. 
All  bids  must  be  made  upon  blank  forms  of  proposal  furnished  by  the 
Sanitary  District  of  Chicago.  Specifications  and  plans  may  be  obtained 
upon  application  to  the  above  office.  Thomas  A.  Smyth  is  president  of 
board  of  trustees  of  Sanitary  District  of  Chicago. 

GRANITE  CITY,  ILL.— Property  owners  on  Ninth  Street  have  filed 
a  petition  with  the  City  Council  asking  for  the  installation  of  ornamen- 
tal street  lamps  on  nine  blocks,  the  property  owners  to  pay  for  the  in- 
stallation of  lamps  and  the  city  to  maintain  same. 

MEREDOSIA,  ILL. — The  City  Council  has  awarded  the  Central 
Illinois  Pub.  Ser.  Co.  a  contract  for  lighting  the  streets  of  the  city  for 
a  period  of  ten  years.  The  contract  provides  for  40  tungsten  incan- 
descent lamps  of  40  cp  at  $16  each  per  year.  The  company  has  also 
been  granted  a  50-year   franchise  by  the  Council. 

MONMOUTH,  ILL.— The  merchants  on  West  First  Avenue  are  con- 
templating  the    installation    of    ornamental    street   lamps. 

OQUAWKA,  ILL.— The  Walsh  Brothers  interests,  which  control  the 
Rock  Island  Southern  Interurban  Railway,  are  said  to  be  negotiating 
for  the   purchase   of  the  local    municipal   electric-light   plant. 

PALMER,  ILL,— The  Hillsboro  El.  Lt.  &  Pwr.  Co.,  of  Hillsboro,  is 
contemplating  the  erection  of  a  transmission  line  to  Palmer. 

PROPHETSTOWN,  ILL.— The  local  office  of  the  Illinois  Northern 
Utilities  Co.  has  been  instructed  to  secure  the  right-of-way  for  a  trans- 
mission line  from  Prophetstown  to  Genesee. 

RAYMOND,  ILL.— The  Hillsboro  El.  Lt.  &  Pwr.  Co.,  of  Hillsboro,  has 
been  awarded  a  ten-year  contract  for  lighting  the  streets  of  the  village. 
The  street-lighting  system   will  probably  be   changed   to   tungsten  lamps. 

RIVERSIDE,  ILL.— The  village  of  Riverside  has  accepted  the  report 
of  Dabney  H.  Maury,  consulting  engineer,  Monadnock  Building,  Chicago, 
and  has  authorized  plans  and  specifications  be  prepared  for  the  construc- 
tion of  a  new  water- works  plant.  The  equipment  will  consist  of  two 
electrically  driven  reciprocating  deep- well  pumps,  two  centrifugal  fire 
pumps,  two  centrifugal  or  triplex  service  pumps,  one  elevated  steel  tank 
of  150,000  gal.  capacity.  A  new  pumping  station  will  be  erected.  All 
machinery  will  be  automatically  controlled.  The  cost  of  the  work  is 
estimated  at  about  $42,000. 

WOODRIVER,  ILL.— The  Madison  County  Lt.  &  Pwr.  Co.,  of  Granite 
City,  has  been  awarded  a  contract  to  furnish  electricity  to  operate 
machinery  at  the  refineries  of  the  Standard  Oil  Co. 

CENTERVILLE,  IND.— The  Board  of  Town  Trustees  has  decided  to 
call  an  election  on  March  15  to  vote  on  the  proposition  to  issue  bonds 
for  the  installation  of  an  electric-light 
the  proposed  plant  will  be  purchased, 
mated  at  $6,000. 

CLAYTON,   IND.— The  citizens  have 
system   here.      Electricity   for   operating  the   system    will   he    furnished    by 
the  Terre  Haute,  Indianapolis  &  Eastern  Trac.   Co. 

FORT  WAYNE,  IND.— A  hydrolectric  plant  to  furnish  electricity  to 
maintain  800  incandescent  lamps  to  illuminate  Foster  Park,  after  it  has 
been  improved,  and  the  driveway  leading  to  it,  has  been  suggested  by 
A.  W.  Grosvenor,  engineer,  employed  to  prepare  plans  for  the  dam  that 
will  be  built  300  ft.  south  of  No.  3  pumping  station.  The  cost  of  the 
plant   is  estimated  at  about   $5,100. 

GARY,  IND'.— The  Gary  Lt.,  Ht.  &  Wtr.  Co.  has  notified  the  Secre- 
tary of  State  of  an  increase  in  capital  stock  from  $100,000  to  $1,250,000. 

MARTINSVILLE,  IND.— The  City  Council  has  granted  a  franchise 
to  Charles  J.  and  Edgar  V.  Mitchell  to  operate  an  electric  light  and 
power  plant  and  a  hot-water  steam-heating  system  in  Martinsville.  A 
company  will  be  organized  under  the  name  of  the  Citizens'  Lt.,  Ht.  & 
Pwr.  Co.  to  operate  the  plant. 

MULBERRY,  IND.— The  Mulberry  Lt.  &  Pwr.  Co.,  recently  organ- 
ized, will  supply  electricity  in  Mulberry.  Energy  for  operating  the  sys- 
tem will  be  purchased  from  the  Terre  Haute,  Indianapolis  and  Eastern 
Trac.  Co.  The  equipment  will  include  General  Electric  switchboard 
equipment  for  alternating  current,  Kuhlman  El.  Co.  (Elkhart)  trans- 
formers, meters  and  Mazda  "sunbeam"  lamps.  About  4  miles  of  wire  will 
be  used  and  cedar  poles.  No  contracts  will  be  awarded  for  construction. 
O.  T.  Hancock,  of  Marion,  Ind.,  is  engineer  in  charge.  A.  I.  Ynndt 
is  treasurer. 

ODON,  IND.— The  Town  Board  has  granted  R.  F.  Myers  a  50-year 
franchise  to  install  and  operate  an  electric-light  plant  and  a  contract  for 
lighting  the  town  for  a  period  of  ten  years.  The  proposed  plant  will  be 
driven  by  120-hp  engines. 
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VVOLCOTTVILLE,  IND.— Steps  have  been  taken  toward  the  instal- 
lation of  an  electric-light  plant  here.  E.  L.  Cutler,  it  is  said,  will  install 
the  plant  if  sufficient  patronage  is  guaranteed. 

BEAMAN,  IA.— The  Iowa  River  Lt.  &  Pwr.  Co.,  of  Eldora,  has  been 
granted  a  franchise  to   supply   electricity   in   Beaman. 

CONRAD,  I  A.— The  Iowa  River  Lt.  &  Pwr.  Co.,  of  Eldora,  has  been 
granted  a  franchise  to  supply  electricity  for  lamps  and  motors  in  Conrad. 

CRESTON,  IA. — We  are  informed  that  the  property  of  the  Creston 
Mutual  El.  Lt.,  Ht.  »S:  Pwr.  Co.  was  not  purchased  by  Detroit  and  Chicago 
capitalists,  as  reported  in  these  columns  some  time  ago.  However,  Chicago 
and  Detroit  capitalists  took  over  the  Creston  Gas  &  El.  Co.  George  E. 
Cornelius  is  manager  of  the  Creston  Mutual  El.  Lt.,  Ht.  &  Pwr.  Co. 

HOLSTEIN,  IA.— A  special  election  will  be  held  on  March  10  to  vote 
on  the  proposition  to  grant  an  electric  light,  heating  and  power  plant 
franchise  in  Holstcin. 

KIMIJALLTOWN,  IA. — The  proposition  to  grant  a  franchise  to  in- 
stall an  electric-light  plant  in  Kimballtown  will  be  submitted  to  the 
voters  on  March  10. 

MASON  CITY,  IA.— Negotiations  have  been  closed  whereby  the 
(luted  Lt.  &  Ry.  Co.,  of  Grand  Rapids,  Mich.,  has  purchased  the  proper- 
ties of  the  People's  Gas  &  El.  Co.,  the  Mason  City  &  Clear  Lake  R.  R. 
Co.,  the  Mason  City  heating  plant  and  kindred  Brice  interests.  The 
Inst  improvement  contemplated  is  an  extension  of  the  interurban  rail- 
way to  Charles  City  to  connect  with  the  Illinois  Central  R.   R. 

PETERSON,  IA.— The  Peter?.,n  Pwr.  &*  Milling  Co.  has  nearly  com- 
pleted the  construction  of  its  puwer  plant  and  will  begin  work  on  the 
erection  of  a  transmission  line,  10  miles  long,  for  the  purpose  of  furnish- 
ing electricity  in  four  towns,  as  soon  as  frost  is  out  of  the  ground.  The 
equipment  of  the  plant  consists  of  two  generators,  one  75-kva  and  one 
125-kva  alternating-current,  three-phase,  60-cycle,  2300-volt  generator, 
two  Woodward  waterwheels,  operating  under  1 1  -ft.  head,  one  116-hp  and 
the  other  183-hp;  four-panel  switchboard  and  Wagner  instruments,  trans- 
formers; steam  plant,  for  use  during  high- water  and  low- water  periods, 
including  one  150-hp  boiler  and  one  150-hp  Murray  Corliss  engine.  About 
10  miles  of  overhead  line  material  will  be  used,  consisting  of  No.  6  wire 
and  30-ft.  cedar  poles  with  6-in.  tops.  A.  W.  Jones  is  manager  and 
secretary. 

WHITTEN,  I  A. — At  an  election  held  recently  the  proposition  to 
grant  the  Iowa  River  Lt.  &  Pwr.  Co.,  of  Eldora,  a  25-year  franchise  in 
Whitten  was  carried. 

BUFFALO,  KAN.— The  Buffalo  El.  Lt.  &  Pwr.  Co.  was  recently  or- 
ganized with  a  capital  stock  of  $10,000  for  the  purpose  of  installing  an 
electric  light  and   power  plant  in   Buffalo. 

HAMLIN,  KAN. — At  an  election  held  recently  the  proposition  to  issue 
bonds  for  the  installation  of  an  electric-light  system  was  carried.  The 
present  plans  provide  for  the  erection  of  a  transmission  line  from  Hamlin 
to  Morrill.  Electricity  for  operating  the  system  will  be  secured  from  the 
plant   in   Sabetha. 

PARSONS,  KAN. — At  an  election  held  Feb.  11  the  proposition  to  issue 
$75,000  in  bonds  for  the  construction  of  a  municipal  electric-light  plant 
was  defeated. 

EARLINGTON.  KY.— The  St.  Bernard  Mining  Co.  is  preparing  to 
install  an  electric  plant  to  furnish  electricity  for  lighting  and  operating 
machinery  in  its  mines.  The  equipment  will  consist  of  one  Curtis 
250-kw,  2300-volt,  alternating-current  turbo-generator,  one  500-kw  and 
one  625-kw,  2300-volt,  three-phase.  60-cycle  Curtis  turbo-generator  and 
General  Electric  switchboard  equipment;  three  substations,  one  equipped 
with  a  200-kw  synchronous  motor-generator  set,  one  equipped  with  a 
150-kw  synchronous  motor-generator  set  and  one  equipped  with  a  100-kw 
induction  motor-generator  set.  Orders  have  been  placed  for  machinery. 
Frank  D.   Rash,   of  Earlington,  is  vice-president  and  general   manager. 

HAZARD,  KY.— W.  M.,  S.  H.  and  J.  R.  Jones,  all  of  Barboursville, 
have  purchased  coal  fields  and  will  develop  about  1200  acres.  Electrical 
machinery  will  be  installed  to  operate  four  6-ton  motors,  four  fans  and 
eight  machines;  also  four  rock  drills.  Bids  for  electrical  machinery  will 
be  received  about  May  1.  The  company  will  also  apply  for  an  electric- 
lighting  franchise  in  Hazard. 

HICKMAN,  KY.— The  Hickman  Ice  &  Coal  Co.,  which  owns  the 
power  plant,  ice  factory  and  water-works,  has  sold  its  property  to  the 
National  Lt.  &  Pwr.  Co.,  of  St.  Louis,  Mo.  The  new  owners  will  take 
over  the  property  March  3. 

LOUISVILLE,  KY.— R.  E.  W'athen  &  Co.  expects  to  purchase  an  elec- 
tric elevator  for  a  large  warehouse  to  be  erected  soon. 

LOUISVILLE,  KY. — The  American  Creosoting  Company,  of  Louis- 
ville, contemplates  the  purchase  of  motors  to  be  installed  in  connec- 
tion  with   pumps   in   new  plants  being  erected   by   the   company. 

LOUISVILLE,  KY.— The  contract  committee  of  the  Board  of  Com- 
missioners has  been  instructed  to  ask  for  bids  for  the  installation  of  an 
electric-lighting  system  fed  by  underground  wires  on  Eastern  Parkway 
from  Castlewood  to  Floyd  Street. 

PLEASUREVILLE,  KY.— The  Town  Board  has  sold  the  Kentucky 
Utilities  Co.,  of  Lexington,  an  electric  and  heating  franchise  in  Pleasure- 
ville. 

ABBEVILLE,  LA.— The  Town  Council  has  adopted  an  ordinance 
calling  a  special  election  to  vote  on  the  proposition  to  levy  a  tax  of  3 
mills  on  all  assessable  property  in  the  town,  for  a  period  of  ten  years, 
in  aid  of  the  Louisville  Trac.  &  Pwr.  Co. 

NEW    ORLEANS,     LA.— Sealed     proposals    will     be     received    by     the 
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Sewerage  and  Water  Board,  fifth  floor,  City  Hall  Annex,  New  Orleans, 
La.,  until  April  18,  for  furnishing  one  150-hp  motor,  to  be  known  as  Con- 
tract 54-D.  Specifications,  with  blank  form  of  proposal,  may  be  obtained 
on  application  at  the  office  of  the  board.  F.  S.  Shields  is  secretary  and 
George  G.  Earl  general   superintendent. 

ST.  FRANCISVILLE,  LA.— Improvements  are  contemplated  to  the 
municipal  electric-light  plant  and  water-works  system,  to  cost  about  $£,000. 

AUGUSTA,  MAINE.— Acts  have  been  introduced  in  the  State  Legis- 
lature to  incorporate  the  following  companies:  The  Sheepscot  Valley 
Conservation  Pwr.  Co.  with  a  capital  stock  of  $200,000  to  distribute 
electricity  for  lamps  and  motors  in  Albion,  China,  Winslow,  Somerville, 
Whitefield,  Jefferson  and  Palermo  (incorporators,  Charles  E.  Achorn 
and  Madison  T.  Lcavitt  of  Whitefield,  Arthur  Dodge  and  Parker  Marr 
of  Somerville,  and  others);  the  Washington  County  Lt.  Ji  Pwr.  Co.; 
the  Sullivan-Sorrento  El.  Lt.  &  Pwr.  Co.;  the  Brownfield  El.  Co.;  the 
Bowdoinham  Wtr.  &  El.  Co.;  the  Lincoln  Lt.  &  Pwr.  Co.,  with  a  capital 
stock  of  $10,000,  to  supply  electricity  for  lamps,  heaters  and  motors  in 
Lincoln  (incorporators,  George  H.  Haines,  Elmer  H.  Haines  and  Austin 
G.  Haines);  the  Androscoggin  El.  Co.,  to  be  capitalized  at  not  less  than 
$250,000  or  more  than  $2,000,000,  to  acquire  by  purchase  or  consolida- 
tion the  properties,  franchises,  etc.,  of  the  Mechanic  Falls  El.  Lt.  Co., 
of  Mechanic  Falls,  and  the  Portland,  Gray  &  Lewiston  R.  R.  Co.  and 
other  public  service  corporations  doing  business  in  Androscoggin   County. 

BALTIMORE,  MO. — Plans  are  being  prepared  by  Lighting  Superin- 
tendent McCuen  for  the  installation  of  an  ornamental  street-lighting  sys- 
tem on  the  streets  surrounding  the  Polytechnic  Institute  buildings  on 
Nortli  Avenue.  The  extension  of  the  ornamental  lamps  on  Charles  Street 
as  far  as  North  Avenue  and  the  installation  of  the  system  on  Maryland 
Avenue  and  St.  Paul  Street  is  under  consideration. 

OCEAN  CITY,  MD.— The  Mayor  and  City  Council  are  considering 
the  question   of  installing  a   municipal  electric-light  and   power   plant. 

SPARROW'S  POINT,  MD.— The  Maryland  Steel  Co.  has  entered  into 
a  contract  with  the  Consol.  Gas  &  El.  Lt.  &  Pwr.  Co.,  of  Baltimore,  Md., 
for  electrical  energy  to  operate  various  departments.  At  present  it  will 
use  6500  hp,  and  later  it  may  extend  the  use  of  electrically  driven  ma- 
chinery. The  Consolidated  company  will  furnish  electricity  from  the 
Highlanckown  substation,   8   miles  distant. 

ATHOL,  MASS.— The  Massachusetts  Northern  Ry.  Co.  is  planning  to 
erect  a  transmission  line  from  Westminster  to  Ashburnham,  connecting 
the  power  station  at  Westminster  with  the  Connecticut  River  Pwr,  & 
Trans.  Co.'s  line  at  Ashburnham,  so  as  to  supply  power  for  operating  the 
local  railway.  At  present  the  Gardner,  Westminster  &  Fitchburg  street 
railway  is  operated  by  power  from  the  Westminster  station.  A  new 
500-kvv  generator  has  been  installed  and  will  be  ready  for  use  soon. 
When  the  transmission  line  from  Ashburnham  to  Westminster  is  com- 
pleted   the    Westminster   station    will   be    used    for    auxiliary   purposes. 

BOSTON,  MASS.— Louis  K.  Rourke,  commissioner  of  public  works, 
in  his  annual  report  recommends  abolishing  all  gas  lamps  and  the  sub- 
stitution of  tungsten  electric  lamps  for  street  lighting.  He  estimates 
that  it  would  result  in  an  annual  saving  to  the  city  of  from  $27, 000"  to 
$59,000. 

BOSTON,  MASS.— The  New  England  Pwr.  Co.  has  decided  to  do 
some  new  financing  in  the  near  future  under  the  recent  authorization 
of  15,000  shares  of  additional  preferred  stock,  the  proceeds  to  be  used 
to  complete  next  summer  the  company's  so-called  No.  5  power  station 
on  the  Deerfield  River.  The  new  plant  when  completed  will  generate 
20,000  hp,  which  will  be  used  to  operate  the  New  England  railroad 
lines.  The  plant  will  include  a  dam  and  canal  3  miles  long  and  will 
add  80  per  cent  to  the  output  of  the  first  three  Deerfield  River  plants. 

SHIRLEY,  MASS.— G.  M.  Balou  has  sold  his  electric-light  plant  to 
local  parties,  who,  it  is  said,  will  enlarge  and  improve  the  plant. 

WESTFIEI.D.  MASS.— The  Warren  Pwr.  Co.,  of  Springfield,  with 
generating  plant  at  Warren,  has  submitted  a  proposition  to  furnish  elec- 
tricity in    Westfield. 

ALPENA,  MICH.— The  city  of  Alpena  is  considering  the  installation  of 
a  Gamewell   fire  and   police  alarm   system. 

GRAND  RAPIDS,  MICH.— Merchants  in  the  immediate  vicinity  have 
asked  for  estimates  of  cost  of  the  installation  of  the  boulevard  lighting 
system  on  Ionia  Avenue  from  the  city  hall  to  Oakes  Street, 

MILFORD.  MICH.— At  a  special  election  held  Feb.  19  the  proposi- 
tion to  grant  franchises  to  the  Edison  Co.  and  Frank  S.  Hubbell  to  erect 
transmission    lines   on   the   highways   in   this   township    was   carried. 

PAYNESV1LLE,  MINN.— The  I.ethert  El.  Co.,  of  St.  Paul,  is  con- 
templating extending  its  service  to  Paynesville.  The  company,  it  is 
understood,  will  submit  two  propositions  to  the  Village  Council.  One  is 
to  supply  energy  to  operate  the  municipal  electric-light  plant;  the  other  to 
purchase  the   local    plant  and   operate   it. 

ROCHESTER,  MINN.— The  Detroit  United  Ry.  Co.  is  making  exten- 
sive  improvements  to  its  power  house  in  this  village,  including  the 
installation  of  a  3000-kw  generator. 

ROSEAU,  MINN.— The  proposition  to  issue  bonds  for  the  installation 
of  a  municipal  electric-light  plant  will  be  submitted  to  the  voters  this 
spring. 

VESTA,  MINN.— The  Vesta  Hardware  Co.  is  installing  an  electric- 
light  plant  in  Vesta.  The  equipment  will  include  a  15-kw  direct-current 
generator  driven  by  an  oil  engine.     H.   Reichert   is  engineer  in  charge. 


YOUNG  Wll-Uh  \.  MINX.— The  Lethert  EI.  Co.,  of  St.  Paul,  has 
applied  to  the  Village  Council  for  a  franchise  to  supply  electricity  for 
lamps  and  motors  in   Young   America. 

MERID1  \.\.  MISS.— The  Meridian  Lt.  &  Ry.  Co.  is  making  improve- 
ments and  extensions  to  its  properties.  Three  miles  of  new  track  will  be 
laid  and  new  equipment  added;  the  light  and  power  systems  will  also  be 
extended  and  impl 

MARYVILLE,  MO— Arrangements  have  been  made  for  the  installa- 
tion of  an  ornamental  street-lighting  system  in  the  business  district.  The 
contract  provides  for  72  ornamental  standards,  each  carrying  five-lamp 
clusters. 

MEXICO,  MO. — The  Mexico  Pwr.  Co.  has  submitted  a  proposition  to 
the  City  Council  for  installing  a  new  street-lighting  system.  The  plan 
contemplates  the  use  of  incandescent  lamps  instead  of  the  arc  lamps  now 
in  use.  The  company  agrees  to  install  and  maintain  50  lamps  in  the  busi- 
ness district  as  follows:  25  of  200  cp,  15  of  100  cp  and  10  of  60  cp;  300 
lamps  in  the  resident  districts,  15  of  200  cp,  10  of  100  cp  and  275  of 
60  cp,  at  $5,250  per  pear  on  a  five-year  contract,  $5,000  on  a  ten-year 
contract;  or  a  contract  for  10  years  for  $4,750  per  year  and  the  renewal 
of  the  present  franchise  for  gas,  water  and  lighting  - 

NEVADA,  MO.— The  Fort  Scott  &  Nevada  Wtr.,  Lt.  &  Pwr.  Co. 
contemplates  improvements  and  extensions  to  its  plant  and  expects  to 
purchase  a  500-kw,  three-phase,  60-cycle,  2300  volt  generator  and  acces- 
sories; poles,  wire,  meters  and  supplies  for  10-mile  extension  of  pole-lines; 
500  desk  fans,   12-in.  and  14-in.     C.  E.   Harl  perintendent  of 

the  company. 

BEAVER  CITY,  NEB.— At  an  election  held  recently  the  proposition 
to  issue  bonds  for  the  construction  of  a  municipal  electric-light  plant  was 
carried. 

KEARNEY,  NEB.—  The  City  Council  has  adopted  an  ordinance  pro- 
viding for  a  25-year  franchise  for  the  Kearney  Lt.  &  Pwr.  Co.  to  furnish 
electricity  for  lamps  and  motors  in  Kearney.  A  special  election  will  be 
called   on  March    11   to  submit  the  proposition  to   the  voters. 

I.I  X WOOD,  NEB.— The  local  electric-light  plant  was  destroyed  by 
fire   recently,   causing  a  loss  of  about  $3,000. 

ELKO,  NEW- The  Lamoille  Pwr.  Co..  Lamoille,  has  applied  to  Board 
of  Supervisors  for  a  franchise  to  erect  transmission  lines  in  the  streets 
and  alleys  of  Elko  and  for  a  right  of  way  across  the  county  from 
Lamoille  to  Elko. 

WOODS VILI.K,  X.  II.— The  electrii  .    Woodsville  Aqueduct 

Co.  was  badly  damaged  by  fire  on  Feb.  17,  destroying  two  large  generators 
and  switchboards,  causing  a  loss  of  about  $15,000.  At  present  the  vil- 
lage  is   without    electrical   service. 

ALAMOGORDO,  N.  M.— George  Carl  and  associates  contemplate  the 
installation  of  an  electric-light  and  power  plant  here.  Transmission 
lines  will  be  erected   to  irrigation   pumping  plants  in  this  section. 

TUCUMCARI,  X.  M.— We  are  informed  that  the  Tucumcari  Lt.  & 
Pwr.  Co.  does  not  contemplate  enlarging  its  power  plant,  as  reported  in 
the  issue  of  Feb.  15.  The  company  is  negotiating  with  the  city  of 
Tucumcari  with  a  view  of  pumping  the  city  water,  and  if  contract  is 
secured  will  inaugurate  a  24-hour  service.  Details  have  not  yet  been 
worked  out,  but  there  will  be  required  motor-driven  deep-well  (350  ft.) 
pumps,  motor-driven  fire  and  service  pump,  water  meter,  about  4  in., 
transformers,  etc.     S.   B.   Richey  is  resident  manager. 

FREDONIA,  N.  Y. — The  proposition  to  enter  into  a  contract  with 
the  Niagara  &  Erie  Pwr.  Co.,  of  Buffalo,  N.  Y.,  to  operate  and  main- 
tain the  municipal  street-lighting  system  for  a  period  of  five  years  will 
be  submitted  to  the  voters  on  March   10. 

GENEVA,  N.  Y. — The  Council  has  accepted  the  proposition  of  the 
Central  New  York  Gas  &  El.  Co.  for  lighting  the  inner  lighting  dis- 
trict with  five-lamp  clusters,  the  same  as  now  used  on  Exchange  Street 
The  new  system  calls  for  72  standards.  On  Exchange  Street  from  the 
Central  tracks  to  North  Street  IS  poles  will  be  erected,  each  carrying  a 
single  60-cp  lamp,  to  cost  $24  each  per  year.  The  five-lamp  standards 
"ill   he    furnished  at  $40.20  per   standard  per  year. 

GLENS    FAILS.    X.    Y.— The    Adirondack    El.    Pwr.    Corpn.,    of   Glens 
Falls,    has    announced    that    it    will    erect    another    high-tension    transm 
line    from   its   power   plant   at    Spier    Falls,    extending    through    Watervleit, 
via   Ballston,    thus    furnishing   a    new   and    entirely   independent    circuit    to' 
the   capital   district. 

MIDDLETOWN.  X.  V.— The  New  York  &  New  Jersey  Twr.  Co.  has 
applied  to  the  Public  Service  Commission,  Second  District,  for  permission 
to  construct  a  hydroelectric  power  plant  on  the  Neversink  River,  about 
6  miles  southeast  of  Monticello,  and  to  exercise  franchises  received  from 
Orange  County  and  the  towns  of  Fallsburg  and  Thompson.  It  later 
intends  to  operate  in  Port  Tervis.  Middletown  and  other  places  in  Orange 
<  ounty,  and  in  Paterson,  Passaic  and  Newark.  X.  T.  The  company 
also  applied  for  authority  to  increase  its  capital  stock  from  $100,000 
to  $5,000,000  and  to  execute  a  general  mortgage  for  $8,500,000  to  secure 
a  bond  issue.  The  headquarters  of  the  company  are  located  in  Middle- 
town. 

NEWARK,  X.  Y.— Sealed  proposals  will  be  received  by  Henry  Steb- 
bins.  president  of  the  board  of  trustees  of  New  York  State  Custodial 
Asylum,  New  York,  until  March  6.  for  construction  of  a  cold-storage 
building  and  a  contagious  disease  pavilion,  including  heating,  plumbing, 
electric  work  and  refrigerating  and  ice-making  apparatus;  also  for  em- 
building,    including   heating,    plumbing   and   electric    work,   at   the 
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New  York  State  Custodial  Asylum,  Newark,  N.  V.  Bids  will  be  received 
for  each  division  of  the  work  and  no  combination  of  bids  will  be  con- 
sidered. Drawings  and  specifications  may  be  consulted  and  blank  forms 
of  proposal  obtained  at  the  New  York  State  Custodial  Asylum,  Newark. 
and  at  the  office  of  the  state  architect,  Albany.  Complete  sets  of  plans 
and  specifications  may  be  obtained  upon  application  to  Herman  W. 
Hoefer,   state   architect,    Capitol,   Albany. 

NEW  YORK,  N.  Y.— Sealed  bids  will  be  received  by  C.  B,  J.  Snyder, 
superintendent  of  school  buildings,  Department  of  Education,  coiner  of 
Park  Avenue  and  Fifty-ninth  Street,  New  York,  until  March  3  for  in- 
stalling electrical  equipment  in  new  Public  School  52,  on  Kelly  Street, 
near  St.  John's  Avenue,  borough  of  the  Bronx.  Blank  forms  and  specifi- 
cations may  be  obtained  or  seen  at  the  above  office. 

SCHOHARIE,  N.  Y.— The  Middleburg  &  Schoharie  EI.  Lt.,  Ht.  & 
Pwr.  Co.  has  been  awarded  a  contract  for  lighting  the  streets  of  the 
village  for  a  period  of  five  years.  The  arc  lamps  now  used  for  street 
lighting   will   be   replaced   with   tungsten   lamps. 

BURLINGTON,  N.  C— At  a  special  election  held  recently  the  propo- 
sition to  sell  the  municipal  electric-light  plant  to  the  Piedmont  Trac.  Co. 
was  carried.  The  Piedmont  company  proposes  to  take  over  the  local 
plant  and  build  a  large  central  power  plant  between  this  city  and  Graham, 
to  cost  about  $400,000.  The  proposed  plant  will  supply  electricity  in 
Burlington,  Graham,  Mebane,  Haw  River,  Elon  College  and  Swepson- 
ville.  The  traction  company  has  already  taken  over  the  Graham  water  and 
light  plant  and  also  the  ice  plant,  which  it  proposes  to  increase  to  a 
capacity  of  30  tons  a  day. 

FAYETTEVILLE,  N.  C— The  Carolina  Pwr.  &  Lt.  Co.,  with  head- 
quarters at  Raleigh,  has  notified  the  City  Council  that  it  would  like  to 
submit  a  proposition  to  light  the  streets  of  the  city  and  to  furnish  elec 
tricity  for  commercial  and  power  purposes  in  Fayetteville.  The  company 
has  power  plants  in  Raleigh  and  at  Buchhorn  Falls,  on  Cape  Fear  River. 
Charles  E.  Johnson,  of  Raleigh,  is  president   of  the  company. 

TARBORO,  N.  C. — The  Town  Commissioners  are  considering  the  ques- 
tion of  issuing  $50,000  in  bonds  for  improvements  to  the  municipal  elec- 
tric-light plant  and   extensions   to  sewerage  system  and  streets. 

DAWSON,  N.  D'.— Preparations  are  being  made  by  J.  S.  Werner  for 
the  installation  of  an  electric-light  plant  in   Dawson. 

JAMESTOWN,  N.  D.— The  report  submitted  by  the  C.  L.  Pillsbury 
Co.,  of  Minneapolis,  Minn.,  estimates  the  cost  of  the  proposed  electric- 
light  plant  at  $42,500  and  that  of  the  distributing  system  at  $32,500,  mak- 
ing  a   total    of    $75,000. 

BROOKVILLE,  OHIO.— The  Brookville  &  Lewisburg  Ltg.  Co.  has 
been  granted  permission  by  the  Public  Service  Commission  to  issue 
$10,000  in  bonds,  the  proceeds  to  be  used  for  the  installation  of  a  light- 
ing plant  in  Brookville. 

CLEVELAND,  OHIO.— Plans  have  been  announced  by  F.  W.  Ballard, 
engineer  of  the  municipal  electric  lighting  department,  for  supplying 
electricity  for  lamps  and  motors  in  the  entire  central  business  district  of 
the  city.  The  plans  provide  for  extending  the  ornamental  street-lighting 
system  throughout  the  entire  downtown  section;  also  to  supply  electricity 
for  commercial  lighting  and  power  purposes.  About  422  ornamental  lamp 
standards  will  be  erected.  A  distributing  station  for  the  downtown  serv- 
ice will  be  located  in  one  section  of  the  new  high-pressure  pumping  station 
on  Lakeside  Avenue,  N.  E.,  east  of  Ninth  Street,  work  on  which  is 
already  in  progress.  It  is  proposed  to  issue  $500,000  in  bonds,  of  which 
$118,000  will  be  used  for  the  downtown  lighting  system.  The  city  has 
closed  a  contract  with  the  Cleveland  Provision  Co.  to  furnish  energy  from 
the  municipal  electric  plant  to  operate  its  ice  plant  in  the  flats. 

COLUMBUS,  OHIO.— Service  Director  Kinnear  will  employ  a  con- 
sulting engineer  to  supervise  the  construction  of  the  municipal  electric- 
light  plant  when  funds  are  available  through  the  $265,000  bond  issue,  an 
ordinance  for  which  has  been  introduced  in  Council.  Through  error 
this  item  appeared  under  Cleveland,  Ohio,  in  the  issue  of  Feb.   15. 

FREDERICKTOWN,  OHIO.— The  Village  Council  has  granted  the 
Frank  Ball  El.  Co.,  of  Mount  Vernon,  a  franchise  to  supply  electricity 
for  lamps  and  motors  at  Fredericktown.  Work  will  begin  on  erection  of 
the  feed  line  to  this  village  as  soon  as  possible. 

PATASKALA,  OHIO. — The  proposition  to  issue  $40,000  in  bonds  for 
improvements  to  the  municipal  electric-light  plant  and  watci  -works 
system  will  be  submitted  to  the  voters  in  April.  E.  Williams  is  city 
clerk. 

RAVENNA,  OHIO. — Plans  are  being  prepared  for  improvements  to 
the  water-works  system,  including  the  installation  of  motor-driven  cen- 
trifugal pump,  having  a  capacity  of  2000  gal.  per  minute,  300-kw  turbo- 
generator, with  one  mile  of  transmission  line,  storage  reservoir  and  filtra- 
tion plant.  The  cost  of  the  work  is  estimated  at  $40,000.  W.  H.  Linton 
is  director  of  service. 

TOLEDO,  OHIO.— The  Toledo  Trac,  Lt.  &  Pwr.  Co.  is  planning  to 
increase  the  output  of  its  power  plant  and  expects  to  purchase  a  10,000- 
kw   turbo-generator. 

HINTON,  OKLA.— Bids  will  be  received  by  the  town  of  Hinton 
about  April  1  for  the  construction  of  an  electric-light  plant  and  water- 
works system.  Exact  date  will  be  announced  Inter.  The  Benhani 
Engineering  Co.,  of  Oklahoma  City,  has  been  engaged  as  consulting 
•nd  supervising  engineer. 

QUINTON,  OKLA.— The  Quinton  Commercial  Club  has  appointed  a 
committee  to  investigate  the  proposition  of  installing  an  electric-light 
plant   in    Quinton   and   report  to  the   club. 


TULSA,  OKLA.— The  Sand  Springs  Pwr.,  Lt.  &  Wtr.  Co.,  of  Sand 
Springs,  recently  granted  a  franchise  in  Tulsa,  will  erect  a  substation  on 
Third  Street,  to  be  equipped  with  Westinghouse  switchboard  equipment 
and  six  110-kva  Westinghouse  transformers.  Eleven  blocks  of  under- 
ground conduits  will  be  built.  C.  H.  Tingley  is  interested  in  the  com- 
pany. 

MILTON.  ORE.— The  Pacific  Lt.  &  Pwr.  Co.,  of  Portland,  contem- 
plates extensions  and  improvements  to  its  substation  in  Milton,  involving 
an  expenditure  of  $10,000.  Transformers  and  other  machinery  will  be 
installed,  increasing  the  capacity  of  the  station   from   500   hp   to    1000  hp. 

OSWEGO,  ORE.— The  Oregon  Iron  &  Steel  Co.  is  extending  its 
power  system.  The  transmission  line  is  being  extended  2  miles  west 
of  the  city. 

PENDLETON,  ORE.— The  city  of  Pendleton  has  purchased  a  water- 
power  site  and  the  installation  of  a  municipal  light  and  power  plant 
is  under  consideration. 

PORTLAND,  ORE.— The  Portland  Ry.  &  Lt.  Co.  will  soon  begin  work 
on  the  extension  of  the  Hawthorne  Avenue  car  line  through  South 
Mount   Taber. 

PORTLAND,  ORE.— The  Northwestern  El.  Co.,  of  Portland,  will 
petition  the  City  Council  for  a  25-year  franchise  to  operate  a  heating 
plant  and  distributing  system  for  the  purpose  of  furnishing  steam  heat 
to  the  office  buildings  and  department  stores  in  the  business  district. 

ERIE,  PA.— The  Independent  Order  of^  B'nai  B'rith  has  purchased  100 
acres  of  land  outside  of  the  city  of  Erie  as  a  site  for  an  orphanage. 
The  present  plans  provide  for  the  erection  of  an  administration  building, 
an  infirmary,  hospital,  power  house  and  about  15  cottages.  Henry  Allen 
Jacobs,  architect,  320  Fifth  Avenue,  New  York,  N.  Y.,  has  been  engaged 
to   design   the  buildings. 

JOHNSTOWN,  PA.— The  Dale  Lt.,  Ht.  &  Pwr.  Co.  has  authorized 
an  increase  in  its  capital  stock  from  $30,000  to  $150,000.  The  company 
was  recently  granted  a  franchise  to  extend  its  lines  into  Johnstown. 
The  company,  it  is  understood,  will  not  start  work  on  extension  of  its 
lines  in  Johnstown  for  some  time.  W.  A.  Scanlon  is  president  of  the 
company. 

LACEYVILLE,  PA. — Plans  are  being  considered  for  the  installation 
of  an  electric-light  plant  here.  A.  L.  Vandervort,  of  Laceyville,  is  inter- 
ested in  the  project. 

NEW  BLOOMFIELD,  PA.— The  Perry  El.  Lt.,  Ht.  &  Power  Co.,  of 
Newport,  has  completed  arrangements  for  taking  over  the  system  of  the 
New  Bloomfield  El.  Co.,  owned  by  Ralph  L.  Barnett.  The  sale  includes 
the  distributing  system  and  franchise  but  not  the  plant.  The  Perry  com- 
pany  furnishes  electrical   service  in  Newport  and   New   Bloomfield. 

PITTSBURGH,  PA.— Application  will  be  made  to  the  State  Depart- 
ment at  Harrisburg,  on  March  4.  for  charters  for  13  companies  to  be 
known  as  the  Leetsdale.  Oakdale,  Osburn,  East  Deer,  Corapolis,  Edge- 
worth,  Glenfield,  Hays,  Crescent,  Albion,  Fawn,  Forward,  and  Harmer 
Light  Companies.  The  companies  will  supply  electricity  for  lamps, 
heat  and  motors  in  the  townships  and  boroughs  named  in  Allegheny 
County.  Applications  will  be  made  by  H.  W.  Kalberer,  A.  B.  Dampman 
and   W.   E.   Miller. 

WILMORE,  PA.— The  Pern  Central  Lt.  &  Pwr.  Co.,  of  Altoona,  has 
been  awarded  the  contract  for  lighting  the  town  of  Wilmore.  Incan- 
descent lamps  will   be  ssed  for  street  lighting. 

CENTRAL  FALLS,  R.  I.— Part  of  the  mill  building  formerly  oper- 
ated by  the  Samoset  Co.  on  Broad  Street  is  being  equipped  with  elec- 
tric-generating machinery,  to  be  used  as  an  auxiliary  station  for  the 
Black  Stone  Valley  Gas  &  El.  Co.  The  plant  will  be  driven  by  water- 
power. 

PROVIDENCE,  R.  I. — Improvements  are  under  way  at  the  Manchester 
power  station  of  the  Rhode  Island  Co.,  involving  an  expenditure  of  about 
$750,000,  which  will  eventually  increase  the  output  to  about  75,000  hp. 
The  New  York.  New  Haven  &  Hartford  R.R.  Co.,  which  owns  the  local 
traction  company,  is  to  erect  a  separate  power  plant  or  make  additions  to 
the  Manchester  Street  station,  giving  the  plant  an  output  of  115,000  hp. 
The  plans  include  the  erection  of  two  additions  to  the  present  building, 
35  ft.  by  160  ft.  on  the  north  side  and  72  ft.  by  150  ft.  on  the  west  side 
of  the  present  building,  and  the  installation  of  two  15,000-kw  General 
Electric  steam  turbines,  contracts  for  which  have  already  been  placed. 
The  railroad  company,  it  is  said,  is  preparing  plans  for  the  erection  of 
three  power  plants — a  115,000-hp  plant  in  Providence,  a  66.000-hp  plant 
in  Boston  and  another  of  similar  capacity  in  New  London.  H.  M. 
McHenry,    of   New  Haven,   is   vice-president   of   the   railroad   company. 

McCOLL,  S.  C. — The  proposition  to  issue  $60,000  in  bonds  for  the 
construction  of  an  electric  light,  water  and  sewer  system  will  be  submit 
ted  to  the  voters. 

HIGHMORE,  S.  D.— The  City  Council  has  granted  the  Winckler  El. 
of  Pierre,  a  25  year  franchise  to  construct  and  operate  an  electric- 
light  system  here. 

ARLINGTON,  TENN.— Proposals  will  be  received  by  the  Mayor  and 
Board  of  Aldermen  until  March  7  for  construction  of  the  following  im- 
provements: Water-works  improvements — 3300  ft.  6-in.  cast-iron  water 
pipe,  9560  ft.  2-in.  wrought-iron  pipe,  seven  hydrants,  three  valves,  one 
steel  tank  and  tower,  one  combination  gas  engine  and  pump;  alternate 
bid  on  steam  unit,  consisting  of  boiler-feed  pump  and  heater  and  deep- 
well  pump.  Electric-light  department — one  small  brick  power  house, 
one  30-kva  generator,  one  automatic  high-speed  engine,  one  switchboard 
and    pole-line    construction,    consisting    of    transformers,    etc.      Plans    and 
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specifications  are  on  file  at  the  office  of  the  city  recorder,  Arlington,  and 
at  the  office  of  R.  C.  Huston  &  Co.,  Memphis  Trust  Building,  engineers, 
Memphis.  Plans  and  specifications  will  be  mailed  upon  receipt  of  $5  to 
cover  cost.     Wl  A.  Taylor  is  Mayor. 

CHATTANOOGA,  TENN.— We  are  informed  that  the  Chattanooga  & 
Tennessee  River  Pwr.  Co.  does  not  contemplate  the  construction' of  a 
steam-power  plant   as   reported   in   the   issue   of   Feb.   22. 

BRYAN,  TEX.— The  Bryan  College  Station  Interurban  Ry.  Co.  is 
building  an  extension  of  its  electric  railway  from  Bryan  to  Stone  City, 
a  distance  of  about  6  miles. 

FORT  SAM  HOUSTON,  TEX.— Proposals  will  be  received  at  the  office 
of  the  constructing  quartermaster,  Fort  Sam  Houston,  Tex.,  until  March 
19  for  construction  of  and  plumbing,  electrical  wiring  and  fixtures  in  a 
telephone  exchange  building  at  Fort  Sam  Houston.  R.  H.  Rolfe  is  con- 
structing quartermaster. 

GALVESTON,  TEX. — The  Board  of  County  Commissioners  has  passed 
an  order  authorizing  the  county  auditor  to  advertise  for  bids  for  the 
installation  of  five-lamp  standards  to  be  erected  on  both  sides  of  the 
Seawall  Boulevard  from  the  east  side  of  Nineteenth  Street  to  the  east 
side   of  Twenty-seventh  Street. 

GALVESTON,  TEX.— Sealed  proposals  will  be  received  at  the  office 
of  the  supervising  architect,  Treasury  Department,  Washington,  D.  O, 
until  March  22  for  the  construction  of  pole  line,  exterior  lighting  system, 
interior  wiring  system  and  lighting  fixtures  for  the  United  States  Quaran- 
tine Station  at  Galveston,  Tex.,  in  accordance  with  plans  and  specifica- 
tions, copies  of  which  may  be  obtained  at  the  office  of  the  custodian  at 
Galveston,  quarantine  station,  or  at  the  above  office.  O.  Wenderoth  is 
supervising  architect. 

GALVESTON,  TEX.— Proposals  will  be  received  by  John  D.  Kelley, 
citj  secretary,  until  March  6  for  furnishing  f.o.b.  Galveston  one  20-kw 
constant-current,  4-amp,  2200-volt  primary  voltage  transformer,  together 
with  switchboard,  etc.,  and  also  one  50-Iamp  combination  transformer 
and  rectifier  set  for  4-amp  series  luminous  magnetite-arc  lamps.  Specifi- 
cations may  be  seen  at  the  office  of  the  city  secretary  or  at  the  'office 
of  W.  D,  Masterson,  city  superintendent  of  electricity.  Bids  will  also 
be  received  at  the  same  time  and  place  for  construction  complete  of  an 
addition  to  the  building  now  used  by  the  city  for  the  electric-light  machin- 
ery. Specifications  may  be  seen  at  the  office  of  the  city  secretary  or  at 
the  office  of  W.  D.  Masterson,  city  superintendent  of  electricity. 

HALLETTSVILLE,  TEX.— The  City  Council  contemplates  the  in- 
stallation  of  additional  machinery  and  equipment  in  the  municipal  electric- 
light  and  water-works  plant. 

HOUSTON,     TEX.— The     County    Commissioners     have     granted     the 

Houston  El.  Co.  a  franchise  to  extend  its  street-car  lines  over  the  Lyons 

Avenue   extension    from   the  city   limits   to  the   Houston   Harbor   addition. 

JACKSRORO,  TEX.— The  Jacksboro  Ice  &  Pwr.  Co.  is  installing  new 

engines  and  other  equipment  in  its  electric  plant  here. 

PEARSALL,  TEX.— The  City  Council  has  decided  to  extend  the  street- 
lighting  system  in  Pearsall. 

SALT  LAKE  CITY,  UTAH.— Being  unable  to  persuade  the  Utah  Lt.  & 
Pwr.  Co.  to  distribute  electricity  generated  by  the  state  power  plant  in 
Logan  Canyon  to  the  various  institutions  in  Salt  Lake  City,  Judge  Le 
Grand  Young,  representing  the  agricultural  school  at  Logan,  has  applied 
to  the  city  commission  for  a  separate  franchise  through  the  streets  of  the 
city. 

SALT  LAKE  CITY,  UTAH.— The  Utah  Lt.  &  Ry.  Co.  will  soon  install 
two  2500-kva  Westinghouse  generators  to  be  driven  by  hydraulic  turbines 
manufactured  by  the  S.  Morgan  Smith  Co.  These  units  will  be  in  addi- 
tion to  its  present  Pioneer  power  station.  A  new  switchboard  and 
switching  equipment  will  also  be  installed  at  this  point.  An  800-kva 
Westinghouse  generator  driven  by  a  hydraulic  turbine  manufactured  by 
the  S.  Morgan  Smith  Co.  will  also  be  installed  at  the  Stairs  station. 
Orders  have  already  been  placed  for  the  above  equipment.  C.  V  Cohn 
is   engineer   of   power   stations. 

1  II  \RLOTTESVILLE,  VA.— The  power  plant  of  the  Charlottesville  & 
Albemarle  Ry.  Co.  was  damaged  on  Feb.  14  by  an  explosion,  causing  a 
loss  of  about  $15,000. 

FREDERICKSBURG,  VA.— The  Fredericksburg  Pwr.  Co.  will  en- 
large its  canal  by  increasing  the  width  from  40  ft.  to  70  ft.  and  the  depth 
from  6  ft.  to  10  ft.  The  canal  is  2  miles  long.  The  company  will  also 
construct  hcadgates  and  four  Iniilgrs  across  tin-  canal.  Totol  cost  of 
improvement  is  estimated  at  about  $60,000-  Cecil  L.  Reid,  resident  en- 
gineer,   has  charge  of  the  work. 

CAMAS,  WASH— The  Washington-Oregon  Corpn.  will  build  a  line 
from  Camas  to  Vancouver;  the  company  also  will  construct  a  line  from  a 
point   neai    Orchards,   Wash.,  to  Olympia.  thence  to  Tacoma. 

NORTH  YAKIMA,  WASH.— C.  11.  Swigart,  supervising  engineer  ot 
the  Reclamation  Service,  has  received  authority  for  the  expenditure  of 
$600,000  in  the  development  of  Lake  Keechelus  as  a  storage  reservoir 
(luring    1913. 

SPOKANE,  WASH.— The  Chicago,  Milwaukee  &  St.  Paul  Ry.  1  0  if 
is  reported,  contemplates  the  purchase  of  the  property  of  the  Washington 
Wtr.  Pwr.  Co.  and  using  the  four  power  plants  to  furnish  energy  to 
operate  the  Milwaukee  main  line  between  Avery,  Idaho,  and  the  Colum- 
bia River,  which  it  proposes  to  equip  for  electrical  operation. 

TACOMA,     WASH.— Nicholas    Lawson,    commissioner    of    water    and 


light,  recommends  the  installation  of  cluster  lamps  in  the  business  district 
to  replace  arc  lamps. 

TACOMA,  WASH— The  City  Council  has  voted  to  build  a  municipal 
street-car  line  from  Eleventh  and  A  Streets  over  the  new  Eleventh  Street 
bridge  and  the  tide  flats  to  the  city  limits  at   Sitkura  Avenue. 

CLAY,  W.  VA.— The  installation  of  an  electric-light  plant  in  Clay  is 
under  consideration.  Arthur  W.  Copenhaver,  of  Peirson  &  Copenhaver,  is 
interested  in  the  project. 

CHIPPEWA  FALLS.  WIS.— The  Chippewa  Valley  Ry.  &  Lt.  Co.,  it 
is  reported,  has  decided  10  build  a  new  concrete  dam  across  the  Chippewa 
River  to  replace  the  wooden  structure  recently  purchased  by  it  from  the 
Chippewa  Lumber  &   I'.oom  Co. 

GREEN  LAKE,  WIS.— The  village  of  Green  Lake  is  considering  a 
proposition  submitted  by  O.  C.  Irwin,  of  Berlin,  to  establish  an  electric- 
light  plant  here.  If  granted  a  satisfactory  franchise  Mr.  Irwin  will 
establish   a  plant  here. 

SHAWANO,  WIS. — Preliminary  surveys  have  been  made  for  construc- 
tion of  a  dam  for  the  municipal  eicctric-light  plant.  W.  E.  Wescott  is 
city  clerk. 

NANAIMO,  B.  C.  CAN. — The  Vancouver  Island  Hydro-Electric  & 
Tramway  Co.  is  planning  to  install  a  tramway  service  from  Nanaimo  to 
Nanoose  and  Departure   Hay.     About  200  miles  of  road  will  be  built. 

VANCOUVER,  II.  ('..  (AN.— The  Canadian  Northern  Ry.  Co.  is  re- 
ported to  have  acquired  the  charter  of  the  Chouteau  Pwr.  Co.  and  will 
utilize  the  power  plant  to  furnish  power  to  operate  the  branch  line  to 
Okanogan.  Improvements  will  be  made  by  the  Canadian  Northern  com- 
pany, costing  about   $400,000. 

VICTORIA,  B.  C,  CAN— The  Burrard-Wcstminster  Boundary  Ry.  & 
Navigation  Co.  contemplates  the  construction  on  electric  line  between  Stave 
River  Falls  and  Pitt   Rivet       Work  will  be  started  in  May. 

VICTORIA,  B.  C.  CAN.— The  British  Columbia  El.  Ry.  Co.  has  de- 
cided to  erect  a  new  substation  on  the  Richmond  Road  near  the  Royal 
Jubilee  Hospital  grounds,  for  which  an  appropriation  of  $40,000  has 
been  made. 

RIVER  GLADE,  X.  B.,  CAN.— Tenders  are  called  by  F.  Neil  Brodie, 
architect,  for  the  construction  of  a  concrete  power  house  for  the  Jordan 
Memorial  Sanitarium  at  River  Glade.  The  plant  will  eventually  supply 
electricity  and  heat  for  the  entire  institution.  The  initial  installation 
provides  for  one  generator  and  boiler.  A  small  incinerator  will  be  in- 
stalled in  connection  with  the  power  plant. 

BOWMANVILLE,  ONT.,  CAN.— Sealed  tenders  will  be  received  by 
John  Lyle,  town  clerk,  until  March  19  for  work  in  connection  with  a 
water-works  system  and  a  sewerage  system  for  the  town  as  follows: 
Contract  A,  (1)  laying  water  mains,  (2)  laying  sewer  pipes;  B — con- 
structing pump  house;  C — constructing  three  reservoirs;  D — furnishing 
iron  pipes;  E — furnishing  hydrants,  valves,  etc.;  G — furnishing  electrically 
operated  booster  pump;  M — -laying  gravity  conduit  line  about  8  miles 
long;  S — furnishing  sewer  pipes;  X — constructing  sewage-disposal  works. 
Plans  and  specifications  may  be  seen  at  the  office  of  Chipman  &  Power, 
engineers,  Mail   Building,  Toronto.      S.   C.    Hillier   is  Mayor. 

ELORA,  (INT.,  CAN. — The  Council  has  adopted  a  resolution  to  ask 
the  Hydro-Electric  Power  Commission  to  submit  estimates  of  cost  for 
furnishing  energy  to  be  transmitted  from  Guelph  to  Elora. 

HAWKESBURY,  ONT.,  CAN.— The  Riordon  Pulp  &  Paper  Co.,  of 
Hawkesbury,  contemplates  developing  about  9000  hp  on  the  Rouge  River. 
REGINA,  SASK.,  CAN.— Tenders  will  be  received  by  the  City  Com- 
missioner, Regina,  Sask.,  until  March  15  for  six  500-hp  water-tube 
boilers,  complete  with  mechanical  stokers  and  internal  superheaters  for 
200-lb.  pressure  and  125  degrees  Fahr.;  two  133,000-cu.  ft.  per  minute. 
Yi  and  7/i  housings,  induced-draft  fans  arranged  to  discharge  through  one 
vertical  stack  12  ft.  in  diameter  and  70  ft.  from  base  of  fans.  Equipment 
to  be  erected  on  foundation  built  by  the  city.  Copies  of  specifications 
may  be  obtained  from  E.  W.  Bull,  superintendent  of  light  and  power, 
Regina,  Sask. 

MATAMORAS,  MEX.-A.  B.  Cole  and  B.  B.  Rentfro,  of  Brownsville. 
Tex.,  have  been  granted  a  50-year  franchise  to  build  and  operate  an  electric 
railway  system  in  Matamoras.  They  also  contemplate  the  installation  of 
a   waterworks   plant  and  distributing   system. 


New  Industrial  Companies 

THE  AMPERE  ELECTRIC  COMPANY.  IXC.  of  Lockport,  N.  Y.. 
has  been  incorporated  by  Theodore  D.  Robinson,  Ernest  W.  Jones  and 
Charles  L  Nicholls,  45  Main  Street,  Lockport,  N'.  Y.  The  company  is 
capitalized  at  $25,000  and  proposes  to  manufacture  autos,  auto  locks  and 
switches. 

BALI  S  I'  ROME,  of  Grand  Rapids,  Mich.,  has  been  organized  by 
Albert  P.  Ball  and  Benjamin  Jerome,  of  Grand  Rapids.  The  company 
will  design  and  supervise  mechanical  and  electrical  installation,  develop 
and  design  special  machinery  and  electrical  apparatus. 

THE  COMBINED  PROTECTIVE  BURGLAR  ALARM  COMPANY, 
of  Chicago.  III.,  has  been  incorporated  with  a  capital  stock  of  $2,500  t« 
manufacture   and   install    burglar   and    lire   alarm   systems.      The   incorpo- 
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rators  are:  John  Thorsen,  S.  E.  Smeby,  Friederich  M.  Walter  and 
Alfred   C.  Anderson. 

THE  EDISON  STORAGE  BATTERY  COMPANY,  of  West  Orange. 
N.  J.,  has  been  incorporated  with  a  capital  stock  of  $10,000  to  manu- 
facture electrical  apparatus.  The  incorporators  are:  Harry  F.  Miller, 
William  H.    Meadowcraft   and  William   G.    Roe. 

THE  HEWITT  ELECTRIC  COMPANY,  of  New  Haven,  Conn.,  has 
filed  a  certificate  of  incorporation  with  the  Secretary  of  State.  The 
company  has  offices  in  New  Haven  and  Torrington.  The  officers  are: 
R.  W.  Hewitt,  of  Torrington,  president;  H.  Fried,  of  New  Haven,  secre- 
tary, and  A.   H.   Lamb,   of  Torrington,  treasurer. 

THE  NATIONAL  ELECTRIC  BULLETIN  CORPORATION  of  New 
York,  N.  Y.,  has  bees  incorporated  with  a  capital  stock  of  $100,000  to 
manufacture  bulletin  machines.  The  incorporators  are:  John  G.  Miller, 
James  W.  Johnson  and  Arthur  Knowlton,  253  Broadway,  New  York, 
N.   Y. 

THE  RICHARDSON-WAYLAND  ELECTRICAL  CORPORATION, 
of  Roanoke,  Va.,  has  been  incorporated  with  a  capital  stock  of  from 
$4,000  to  $10,000.  The  officers  are:  J.  M.  Richardson,  president,  and 
VV.    E.   Wayland,   secretary  and  treasurer. 

THE  G.  E.  SCHWAB  CHANDELIER  COMPANY,  of  Detroit,  Mich., 
has  been  incorporated  with  a  capital  stock  of  $15,000  by  Graydon  E. 
Schwab,  Alfred  P.  Waters  and  Willis  H.  Warnsky.  The  company  pro- 
poses  to   deal    in   electrical   fixtures,   chandeliers,    etc. 

THE  SPRAGUE  DEVELOPMENT  CORPORATION,  of  New  York, 
N.  Y.,  has  been  incorporated  by  Charles  M.  Sprague,  Philip  W.  Alison 
»nd  Weymer  H.  Waitt,  165  Broadway,  New  York.  The  cotmpany  it 
capitalized  at  $100,000  and  proposes  to  do  a  general  engineering  business. 


New  Incorporations 

LAPORTE,  IND.— The  Laporte  Gas  &  EI.  Co.  has  been  incorporated 
with  a  capital  stock  of  $1,000,000  to  supply  water,  light,  heat  and  power 
in  Laporte  and  other  towns  and  villages.  The  directors  are:  William 
A.  Martin,  Charles  M.  Cook,  Edward  F.  Michael,  of  Laporte;  Claud  M. 
Hurd  and  Benjamin  C.  Robinson,  of  Grand  Rapids,  Mich. 

MONTPELIER,  IND.— The  Montpelier  Utilities  Co.  has  been  incor- 
porated with  a  capital  stock  of  $75,000  for  the  purpose  of  constructing 
and  operating  electric  light,  power,  heat  and  water  systems  in  Montpelier. 

COVINGTON,  KY.— The  Licking  River  Pwr.  Co.  has  been  incorpo- 
rated with  a  capital  stock  of  $5,000  for  the  purpose  of  installing  an  elec- 
tric-light plant  in  Covington.     James  B.  Cox  is  interested  in  the  company. 

FAIRFIELD,  MAINE.— The  D.  M.  Susi  Pwr.  Co.  has  been  organized 
with  a  capital  stock  of  $10,000  for  the  purpose  of  supplying  electricity 
for  lamps  and  motors  in  the  towns  of  Troy,  Unity,  Thornddke,  Burnham 
and  Freedom.  The  officers  are:  G.  G.  Weeks,  of  Fairfield,  president,  and 
G.   E.   Libby,   of  Waterville,   treasurer. 

PORTLAND,  ORE.— The  North  Pacific  Gas  &  El.  Co.  has  been  organ- 
ized with  a  capital  stock  of  $1,000,000  for  the  purpose  of  supplying 
water,  gas,  light,  heat  and  power  to  towns  and  corporations  in  Oregon. 
The  incorporators  are:  W.  W.  Seymour,  F.  C.  Brewer,  Harvey  E. 
Lounsbury,  F.   L.   Shulb  and  C.  J.  Franklin,   of  Portland. 

OACOMA,  S.  D.— The  People's  Gas,  Lt.  &  Pwr.  Co.,  of  Oacoma  and 
Chamberlain,  has  been  incorporated  with  a  capital  stock  of  $25,000  for 
the  purpose  of  furnishing  the  above-named  towns  with  light  and  power. 
The  incorporators  are:  Peter  B.  Dirks,  W.  R.  Tapper,  Henry  McGrath 
and    George    M.    Kennedy. 

REMINGTON,  VA.— The  Remington  Lt.  &  Ht.  Co.  has  been  incorpo- 
rated with  a  capital  stock  of  $5,000.  The  officers  are:  J.  T.  Morton. 
president;  J.  R.  Culp,  vice-president,  and  W.  Ashby,  secretary  and  treas- 
urer, all  of  Remington. 

CLEVELAND,  WIS.— The  C'eveland  Lt.  &  Pwr.  Co.  has  been  incor- 
porated with  a  capital  stock  of  $5,000  by  Charles  Lorfield,  August  Kid- 
man and  Charles  Wimmier. 

PRAIRIE  DU  SAC,  WIS.— The  Prairie  du  Sac  Lt.  &  Mill  Co.  has 
been  incorporated  with  a  capital  stock  of  $25,000  by  C.  E.  Blake,  M. 
Fitzgerald   and   J.    B.    Sanborn. 


Trade  Publications 

SYNCHRONISM  INDICATOR.— Bulletin  No.  4975  of  the  General 
Electric   Company  deals   with   synchronism   indicators. 

VULCANIZER. — The  Westinghouse  electric  tire  vulcanizer  is  the  sub- 
ject of  a  four-page  folder  entitled  "Saving  the  Tires  Without  Fire." 
With  this  vulcanizer  tire  repairs  are  quickly  and  easily  made. 

OIL  SWITCHES.— Oil  switches  intended  primarily  for  use  in  small 
and  isolated  alternating-current  plants  of  voltage  not  greater  than  3300 
are  made  the  subject  of  Bulletin  No.  A4001  recently  issued  by  the 
General   Electric   Company. 

GUY  ANCHORS. — Matthews  guy  anchors  are  the  subject  of  a  four- 
page  folder  recently  issued  by  W.  N.  Matthews  &  Brother,  St.  Louis,  Mo. 
Some  pen-and-ink  illustrations  accompanied  by  brief  reading  matter  show 
the  advantages  of  this  appliance. 


INDICATORS.— The  General  Electric  Company  in  its  Bulletin  A4002 
describes  and  illustrates  its  polyphase  maximum-watt-demand  indicator, 
type  W.  This  instrument  is  suitable  for  recording  the  maximum  load  of 
alternating-current  circuits  irrespective  of  the  power-factor  and  voltage 
fluctuations. 

GRAPHITE  PRODUCTIONS.— The  Joseph  Dixon  Crucible  Company, 
Jersey  City,  N.  J.,  has  issued  a  104-page  illustrated  catalog  showing  its 
interesting  comprehensive  line  of  graphite  products.  The  lubricating 
graphite,  automobile  greases,  belt  dressing  and  other  well-known  graphite 
electrical  specialties  made  by  the  Dixon  company  are  described. 

KXAMINATIONS  AND  REPORTS.— The  department  of  examinations 
and  reports  of  H.  M.  Byllesby  &  Company,  Chicago,  in  charge  of  Mr. 
Harold  Almert,  has  issued  the  first  of  a  series  of  bulletins  concerning 
its  work.  This  service  is  of  interest  and  value  to  financiers,  public- 
utility  owners,  bondholders  and  others.  A  picture  shows  one  corner  of 
the  extensive  law  library  of  H.  M.  Byllesby  &  Company.  It  is  said  that 
this  library  contains  not  only  the  laws  of  every  state  in  relation  to  public 
utilities,  including  state  public-utility  commissions,  but  also  all  im- 
portant court  decisions  affecting  utility   companies. 

BATTERIES  FOR  AUTOMOBILES.— The  Electric  Storage  Battery 
Company,  Philadelphia,  Pa.,  has  issued  a  number  of  booklets  of  vest- 
pocket  size  referring  to  its  "Exide"  batteries  for  automobiles.  In  _  one 
brochure,  entitled  "It  Will  Pay  Electric  Car  Owners  to  Know  What 
Other  Users  Say  About  the  'Exide'  Batteries,"  are  printed  fac-simile  letters 
from  satisfied  users  of  these  batteries.  The  sixteen-page  booklet  bearing 
tiie  title  "Motor  Cars  and  the  'Exide'  Batteries"  makes  brief  reference  to 
the  "Exide,"  "Hycap-Exide,"  "Thin-Exide"  and  "Ironclad-Exide"  bat. 
teries  for  electric  vehicles,  gas-car  starting,  lighting  and  ignition.  Some 
genera]  information  on  power  for  cranking  automobile  engines  is  given 
in  an  eight-page  publication  issued  by  this  company. 


Business  Notes 


THE  HOLMES-GUTHMAN  COMPANY  has  recently  established  itself 
in  business  in  Chicago,  with  headquarters  in  the  Marquette  Building. 
The  company  will  engage  in  general  electrical  engineering  and  construc- 
tion work. 

DOSSERT  &  COMPANY.— The  Delta-Star  Electric  Company.  617-631 
W  est  Jackson  Boulevard,  Chicago,  has  taken  over  the  agency  in  Chicago 
and  adjacent  territory,  including  Milwaukee  and  the  States  of  Illinois 
and  Iowa,  for  connectors  made  by  Dossert  &  Company,  New  York. 

BALL  &  JEROME.— Messrs.  Albert  P.  Ball  and  Benjamin  Jerome,  of 
ili  and  Rapids,  Mich.,  have  formed  the  engineering  firm  of  Ball  &  Jerome, 
with  offices  in  the  Houseman  Building,  Grand  Rapids.  The  new  firm 
will  design  and  supervise  mechanical  and  electrical  installations,  develop 
and   design   special   machinery,   etc. 

THE  H.  W.  JOHNS-MANVILI.E  COMPANY  has  moved  its  Newark 
(N.  J.)  office  to  239  Halsey  Street,  in  the  heart  of  the  city,  where  4000 
sq.  ft.  of  floor  area  affords  ample  space  for  the  display  of  its  asbestos 
roofings,  packings,  pipe  coverings,  brake  lining,  automobile  accessories, 
fuses  and  protective  devices,   lighting  fixtures  and   other  specialties. 

WHITFIELD  POWER  EQUIPMENT  COMPANY,  1040  Wells  Build- 
ing, Milwaukee,  Wis.,  has  been  organized  by  Mr.  T.  F.  Whitfield,  who  for 
the  past  fourteen  years  has  been  connected  with  the  Northern  Electrical 
Manufacturing  Company  at  Madison,  Wis.  The  new  company  will  make 
a  specialty  of  engineering  and  will  install  dynamos,  motors,  engines 
and  boilers. 

THOMPSON-LEVERING  COMPANY.— Owing  to  the  steady  increase 
in  its  business,  the  manufacture  of  electrical  measuring  instruments, 
thermometers  and  scientific  apparatus,  the  Thompson- Levering  Company 
has  found  it  necessary  to  move  to  larger  quarters.  It  has  moved  from 
_M4  Arch  Street  to  323  Arch  Street,  Philadelphia,  where  it  has  nearly 
four  times  the  space  formerly  occupied.  As  is  well  known,  the  com- 
pany's line  of  precision  instruments  is  used  by  many  of  the  leading  tele- 
phone, public-service  and  railroad  companies  and  also  by  many  testing 
engineers   and  scientific   bodies. 

THE  SPLITDORF  ELECTRICAL  COMPANY  will  extend  its  activi- 
ties by  the  establishment  of  a  European  corps  of  experts  on  magnetos, 
coils  and  ignition  matters  in  general,  with  London  as  headquarters. 
This  organization  will  be  under  the  supervision  of  Mr.  O.  J.  Uohde, 
treasurer  and  general  manager  of  the  company,  who  sailed  on  Feb.  20 
to  undertake  this  work.  Service  stations  will  be  established  under  the 
charge  of  practical  men.  Mr.  Rohde's  successful  experience  in  systematiz- 
ing the  service  stations  in  New  York,  which  have  reached  a  high  degree 
of  perfection,  will  serve  as  a  basis  for  the  successful  operation  of  similar 
stations  abroad. 

McMEEN  &  MILLER,  1454  Monadnock  Block,  Chicago,  111.,  have 
incorporated  under  the  same  name  as  the  former  well-known  partnership. 
The  personnel  of  the  new  firm  includes  Mr.  Samuel  G.  McMeen  and  Mr. 
Kempster  B.  Miller,  partners  for  ten  years,  and  Mr.  Leigh  S.  Keith,  who 
for  a  number  of  years  has  been  associated  with  the  firm  as  managing 
engineer.  The  organization  of  the  company  has  been  increased  to  in- 
clude a  corps  of  engineers  qualified  to  undertake  the  general  work  of  a 
consulting  engineering  business  and  also  the  more  specialized  details  of 
economical  construction  of  steam  or  hydroelectric  stations,  high-tension 
transmission    lines    and    overhead    and    underground    distribution    systems. 
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Directory  of  Electrical  Associations, 
Societies,  Etc. 

Alabama  Light  and  Traction  Association.  Secretary-treasuref,  H.  O. 
Hanson,  Mobile,  Ala. 

American  Association  for  the  Advancement  of  Science.  Secretary, 
L.   O.   Howard,   Smithsonian   Institution.  Washington.    I'    I 

American    Electric    Railway    Accountants'    Association.      Secretary- 
treasurer,  Matthew  R.   Boylan,  Public  Service  Railway  Co.,  Newark,  N.  J. 
American  Electric  Railway  Association.    Secretary,  IT.  C.  Donecker, 
29  West  39th  St.,  New  York. 

American  Electric  Railway  Engineering  Association.  Secretary, 
H.   C.   Donecker,  29  West  39th  St.,  New  York. 

American  Electrochemical  Society.  Secretary,  Prof.  J.  W.  Richards, 
Lehigh  University,   South    Bethlehem,   Pa. 

American  Electro-Therapeutic  Association.  Secretary,  Dr.  J.  Wil- 
lard   Travell,   27    East    11th    St.,   New   York. 

American  Institute  of  Consulting  Engineers.  Secretary-treasurer, 
Eugene  W.  Stern,  103  Park  Ave.,  New  York  City.  The  Council  meets 
the  first   Friday  of  every  month. 

American  Institute  of  Electrical  Engineers.  Secretary,  F.  L. 
Hutchinson,  29  West  39th  St.,  New  York,  Meeting,  second  Friday  of 
each    month,    October-May. 

American  Physical  Society.  Secretary,  Ernest  Merritt.  Cornell  Uni- 
versity, Ithaca,   N.   Y. 

American  Society  of  Heating  and  Ventilating  Engineers.  Secretary, 
W.  W.  Macon,  29  West  39th  St.,  New  York. 

American  Water  Works  Association.  Secretary.  T.  M.  Diven,  271 
River  St.,  Troy,   N.   Y. 

Arkansas  Association  Public  Utility  Operators.  Secretary,  W.  J. 
Tharp,  Little   Rock,  Ark.     Annual  meeting,  Little  Rock,  May   13-15. 

Association  of  Edison  Illuminating  Companies.  Secretary,  Geo.  C. 
Holberton,  Pacific  Gas  &  Elec.  Co.,  San  Francisco,  Cal.  Annual  meeting, 
Cooperstown,   N.   Y„  Sept.   8. 

Association  ok  Iron  and  Steel  Electrical  Engineers.  Secretary, 
James  Farrington,   Steubenville,  Ohio. 

Association  of  Railway  Electrical  Engineers.  Secretary-treasurer, 
Jos.  A.  Andreucetti,  Chicago  &  Northwestern  Railway,  Chicago. 

Association  of  Railway  Telegraph  Superintendents.  Secretary,  P. 
W.  Drew,  112  West  Adams  St.,  Chicago.  Annual  meeting,  St.  Louis,  Mo., 
May   20,    1913. 

Canadian  Electrical  Association.  Secretary'  C.  E.  Bowden,  Birkbeck 
Building,  Toronto,  Out.  Can.  Annual  convention,  Port  Arthur,  Can., 
June  23-25. 

Colorado  Electric  Club.  Secretary,  C.  F.  Oehlmann.  Meets  every 
Thursday   at    Albany   Hotel,    Denver,   Col. 

Colorado  Electric  Light,  Power  and  Railway  Association.  Secre- 
tary, Thomas  F.   Kennedy,  900   15th   St.,   Denver,  Col. 

Electric  Club  of  Chicago.  Secretary,  W.  M.  Connelly,  1417  Monad- 
nock   Block,   Chicago.     Meets  every  Thursday  noun   at    Hotel    Sherman. 

Electrical  Contractors'  Association  of  New  York  State.  Secre- 
tary, Geo.  W.  Russell,  Jr.,  25  West  42d  St.,  New  York. 

Electrical  Contractors'  Association  of  State  of  Missouri.  Secre- 
tary,  Ernest   S.    Cowie,    1613   Grand   Ave..    Kansas   City.    Mo. 

Electrical  Contractors'  Association  of  Wisconsin.  Secretary.  Albert 
Petei  niann,    Mi'w aukee,   Wis. 

Electrical  Credit  Association  of  Chicago.  Secretary,  Frederick  1' 
Vose,  Marquette   Building,  Chicago. 

Electrical  Credit  Association  of  Philadelphia.  Secretary-treasurer, 
John  W.  Crum,  1324  Land  Title  Building,  Philadelphia,  Pa.  Executive 
Committee  meets  second  and  fourth  Thursday  of  each  month. 

Electrical  Salesmen's  Association.  Secretary,  Francis  Raymond,  125 
Michigan  Ave.,  Chicago,  111. 

Electrical  Supply  Jobbers'  Association.  Secretary,  Franklin  Over- 
bagh.  411   South  Clinton  Si  ,  I  hicago,  111. 

Electrical  Trades  Association  of  Canada.  Secretary,  William  R. 
Stavely.    Royal    Insurance    Building,    Montreal,    Can. 

Electrical    Trades    Association    of    the    Pacific    Coast.      Sei 
Albert    II.    Elliot,    Harding    Building.    34    Ellis    St..    San    Francisco,    Cal. 
Meeting,    San    Francisco,    second    Thursday   of   each    month. 

Electric  Vehicle  Association  oi  Vmerica,  Secretary,  Harvey  Rob- 
inson, 124  West  42d  Street,  New  York.  Meeting,  fourth  Tuesday  of 
each  month. 

Electric  Vehicle  Association  of  America.  New  England  Section. 
Secretary,  W.  E.  Holmes,  46  Blaekstone  St.,  Host. mi,  Mass.  Meetings 
monthly   upon    notice. 

Empire    State   Gas   and    Electric   Association.     Secretary,   Charles   H. 
M.   Chapin,   Engineering  Societies  Building,  29  West  39th  St.,  New  York. 
Florida    Electric   Light   and   Power   Association.      Secretary,    II.    C. 
A. lams.   West    Palm   Beach.   Fla. 

Has,  Electric  and  Street  Railway  Association  of  Oklahoma.  Sec- 
retary-treasurer,  Prof  II  V.  Bozell,  Norman,  Okla.  Annual  convention, 
Oklahoma  City,  May  6-8. 

Illinois  State  Elei  rRn  u  S  soi  iation.  Secretary,  11.  E.  Chubbuck, 
Peoria,    111. 


I i.i  '  iminating    Engineering   Society.     General   secretary.    J.    D.    Israel, 
ering    Societies    Building,   29  West    39th   St.,   New   York.      Sections 
in   New    York,  New  England,  Philadelphia,  Chicago  and  Pittsburgh. 

Independent    Electrical    Contractors'    Association    of   Greater    New 

York.      Secretary,    A.    Newburger,    1153    Myrtle    Ave.,    Brooklyn.    N.    V. 

Meetings  second  and   fourth  Wednesdays,  New  Grand  Hotel,  New  \ork. 

Indiana    Elect  I  sociation.      Secretary   and   treasurer.  J.    \. 

Zartman,    120  South    Meridian  St.,  Indianapolis,  Ind. 

Institute  op  Operating  Engineers.  Secretary,  L.  Houmiller,  29  West 
,30th    Street,    New    York. 

Institute   01     '  '  ™s-    Secretary,   E.   J.    Simon,   81    New    St. 

I  each  month. 
[NTE)  i  i -ting   Materials.     Secretary,   IT.   J. 

I      Porter,   29   West   39th    St.,   New   York. 

International  Association  of  Municipal  Electricians.  Secretary, 
('.   R.  George,  Houston,  Tex. 

rnatiONAL  Combustion  Engineers'  Association.  President. 
Charles  Kratsch,  416  West  Indiana  St.,  Chicago.  Meeting,  second  Friday 
of  each  month  at  Lewis  Instil 

International  Electrical  Concress.  Secretary,  J.  A.  Barr.  Expo- 
sition  Building,   San   Francisco,    Cal.      San   Francisco,   1915. 

International  Electrotechnical  Commission  (international  body  rep- 
resenting various  national  electrical  engineering  societies  contributing 
to  its  support).  General  secretary.  C.  le  Maistre,  28  Victoria  St..  West- 
,.  London.  S.  W.,  England. 
Iowa  Electrical  Association.  Affiliated  with  N.  E.  L.  A.  Annual 
convention,  Waterloo,  April  23-24.  1913.  Secretary,  II.  B.  Maynard. 
Waterloo,   la. 

Iowa  Street  and  Interurban  Railway  Association.  Secretary,  II.  E. 
Weeks,   Davenport,    la.      Annual   meeting,  April,   1913,  Waterloo,  la. 

roviAN  Order.  lupiter  (president),  F.  E.  Watts,  Western  Electric  Co., 
New  York;  Mercury    (secretary),  E.   C.    Bennett,  St.   LouN 

Kansas  Gas.  Water.  Electric  Light  and  Street  Railway  Association. 
Secretary-treasurer,    W.    H.    Fellows.    Leavenworth,    Kan. 

Louisiana  Electrical  Contractors'  Association.  Secretary.  W.  H. 
Bower  Spangenberg,  625  Poydras  St.,  New  Orleans,  La.  Meets  second 
Thursday    of    each    month. 

Maine  Electric  Association.  Secretary.  Walter  S,  Wyman.  Water- 
ville,    Maine. 

Minnesota  Electrical  Association.  Secretary.  F.  F.  Strong,  Chaska. 
Minn.      Sixth   annual   convention,    March    15-22,    1913. 

Missouri  Electric  Gas,  Street  Railway  and  Water  Works  Associa- 
tion. Secetary-treasurer.  P.  W.  Markham,  Brookfield,  Mo.  Next  con- 
vention   at   Mexico,    Mo.,    1913. 

National  Arm,  Pin  and  Bracket  Association.  Secretary,  J.  B.  Magers. 
Madison.   Ind. 

National  Association  of  Electrical  Inspectors.  Secretary-treasurer. 
Win.    L.    Smith,    Concord,    Mass. 

National  District  Heating  Association.  Secretary,  D.  L.  Gask.ll. 
Greenville.    Ohio.      Annual    meeting.    Indianapolis,   Ind.,    May    2! 

National  Electrical  Contractors'  Association  of  the  United  States. 
w     n    Morton,  4]  Martin   Building,  Utica,  N    V     Annual  meet- 
ing, i  hattanooga,    I'enn.,  July  16. 

National  Electric  Credit  Association.  Secretary,  Frederick  P.  Vose, 
1343   Marquette   Building,   Chicago. 

National  Electric  Light  Association.  Executive  secretary,  T.  C. 
Martin.  Engineering  Societies  Building.  33  West  39th  St  .  New  i  ork. 
Annual    meeting,    (hicago,   June,    1913. 

National  Ei.e.  ikic  Light  Association,  Commercial  Section.  Secre- 
tary,   E.    L.    Callahan.   29    West    39th   St.,   New    York. 

National  Electric   Light  Association,   Eastern   New   York    Section. 

,   i:     E.  Russell,  Schenectady,  N,  Y. 
National   Electric   Light  Association,   Georgia   Section.      Secretary- 
(reasurer,    M.    II     Hendle,    Augusta,    Ga.      Annual    meeting, 

National  Electric  Light  Association,  Michigan  Section.  Secretary. 
Herbert   Silvester,   is   Washington  Boulevard.  Detroit, 

Nationai     Electric    Light   Association.    Mississippi    Section.      Sccre- 
\.  H.  Jones,   Mel  Annual  meeting,  Natchez,  April 

21-23. 

National   In  I  noN,  Nebrask  •  retary- 

treasurci 

National   Electric   Light   Association,   New   England    : 
retaryi   Miss  O.  A.  B  19  Trcmont  St.,   Bosto- 

National    Electric    Light    Association.    North  v. 
tary>   N     \\     i.     ,      tt,  Pioneer  Building.  Seattle.  Wash.     Annual  meeting. 
,  Wash..  Sept.  10-12. 
National    Electric    Light    Association.    Hydroelectric    and 
Transmission  Section.    Secretary.  L.  II.  Conklin,  Scranton,  Pa. 

National  Fire  Protection  Association.  Secretary,  Ralph  Sweetland. 
1  li  M 

26-27. 

bent    Telephone    Association.     Secretary-treasurer, 
;    Valentine,  Jancsville.   Wis. 
kjew    England    Electrical    iih'-  Secretary.    Alton    F. 

Directors  meet  first   Wednesday   of 
each   month. 
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New  England  Electric  Development  Association.  Secretary,  Zenas 
VV.    Carter,    53    State   St.,   Boston,    Mass. 

New  England  Street  Railway  Club.  Secretary,  John  J.  Lane,  12 
Pearl  St.,  Boston,  Mass.     Meets  last  Thursday  of  each  month. 

New  Orleans  Electrical  Contractors'  Association.  Secretary,  S.  J. 
Stewart,  312  Carondelet  St.,  New  Orleans,  La.  Meetings,  second  and 
fourth   Tuesday   of  each   month. 

New  York  Electrical  Credit  Association  (affiliated  with  the  National 
Electrical  Credit  Association).  Secretary,  Franz  Neilson,  80  Wall  St., 
New  \ork.     Board  of  Directors  meets  second  Thursday  of  each  month. 

New  York  Electrical  Society.  Secretary,  G.  H.  Guy,  Engineering 
Societies   Building,   33   West  39th   St.,   New  York. 

New  York  Electric  Railway  Association.  Secretary,  Charles  C. 
Dietz,   United   Traction   Co.,   Albany,    N.    Y. 

Northwestern  Cedarmen's  Association.  Secretary,  H.  H.  McKinney, 
Minneapolis,    Minn. 

Ohio  Electric  Light  Association.  Secretary,  D.  L.  Gaskill,  Green- 
ville, Ohio.     Annual  meeting,  Cedar  Point.  July   15-17. 

Ohio  Society  of  Mechanical,  Electrical  an-d  Steam  Engineers.  Sec- 
retary,   Prof.    F.    E.    Sanborn,    Ohio    State    University,    Columbus.    Ohio. 

Oregon  Electrical  Contractors'  Association.  Secretary,  J.  E.  Kil- 
kenny,  St.  John's,  Ore. 


Pennsylvania  Electric  Association  (State  Section  N.  E.  L.  A.) 
Secretary-treasurer.  Walter   E.    Long,   1000  Chestnut  St.,   Philadelphia,   Pa. 

Railway  Signal  Association.  Secretary,  C.  E.  Rosenberg,  Bethlehem, 
Pa. 

Society  for  Electrical  Development,  Inc.  Secretary-treasurer, 
Philip  S.  Dodd,  29  West  39th  St.,  New  York.  General  conference,  New 
York.    March    4-5. 

Society  for  the  Promotion  of  Engineering  Education.  Secretary, 
Prof.   H.  H.   Norris,  Cornell  University,  Ithaca,  N.  Y. 

Southwestern  Gas  and  Electric  Association.  Secretary,  H.  S.  Cooper, 
405  Slaughter  Building,  Dallas,  Tex.  Annual  meeting,  Galveston,  Tex., 
May  21-24. 

Vfrmont  Electrical  Association.  Secretary-treasurer,  A.  I!.  Mars- 
den,  Manchester,  Vt. 

Western  Association  of  Electrical  Inspectors.  Secretary,  W.  S. 
Boyd,  76  West  Monroe  St.,  Chicago,  111. 

Western  Red  Cedar  Association.  Secretary,  R.  L.  Bayne,  Spokane, 
Wash. 

Western  Society  of  Engineers,  Electrical  Section.  Secretary,  J.  H. 
Warder,  1737  Monadnock  Block,  Chicago.  Regular  meeting,  fourth  Mon- 
day of  each  month,  except  January,  July  and  August. 

Wisconsin  Electrical  Association.  Secretary,  George  Allison,  Ste- 
phenson  Building,   Milwaukee,   Wis. 
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[Prepared   by   Robert    Starr   Allyn,    16   Exchange    Place,    New    York.] 

1,0S3vi4i-,  ELECTRIC  LOCOMOTIVE  FOR  COAL  CARS  FOR  USE 
IN  MINING;  L.  E.  Armentrout,  Borderland,  W.  Va.  App  filed  Dec 
17,   1910.     Has  a  reel  for  winding  up  the  feed  cable. 

1.053.174.  PULL  SOCKET;  H.  Hubbell,  Bridgeport,  Conn.  App.  filed 
June  17,  1911.     Lever  and  gear  action. 

1.053.175.  PULL  SOCKET;  H.  Hubbell,  Bridgeport,  Conn  Apn  filed 
June  17,  1911.     Lever,  rack  and  gear  action. 

1,053  177.  PULL  SOCKET;  H.  Hubbell,  Bridgeport,  Conn.  App.  filed 
May  6,   1912.     Eccentrically  mounted  switch  and  operating  bar. 

1,053,219.  RHEOSTAT;  T.  Rhodus,  Chicago,  111.  App.  filed  May  10, 
1912.     Spiral  contact  and  rotating  member. 

1,053,242.  RESISTANCE  DEVICE;  H.  G.  Thompson,  Glen  Ridge,  N.  J. 
App.  filed   Nov.    12,   1909.     Adjustable  device   for  car-lighting  system, 

1,053,245.  ELECTRIC  SWITCH;  M.  E.  Turner  and  R.  A  Fulton  East 
Cleveland  and  Cleveland,  Ohio.  App.  filed  Aug.  6,  1909.  Push-button 
interlocking   switches. 

1,053  266.  ELECTROLYTIC  CELL;  E.  O.  Barstow,  Midland.  Mich. 
App.  filed  June  15,  1911.  Bi-polar  electrode  of  carbon  with  independ- 
ent carbon  pins. 

1,053,280.  ELECTRIC  COOKER;  L.  G.  Copeman,  Flint,  Mich.  App. 
filed  July  28,  1911.  Cooking  utensil  suitable  for  holding  the  food 
when  served. 

1,053311.  SAFETY  DEVICE  FOR  CONTROLLERS;  J.  F  Miller  and 
W.  V  Turner,  Edgewood,  Pa.  .App.  filed  July  8,  1911.  Hand-oper- 
ated device  with  safety  lock. 

1,053  340.  ELECTROMAGNET;  A.  A.  Ziegler,  Boston,  Mass.  App.  filed 
June  6,   1912.     Horseshoe  type  with  rotatable  armature 

'•053i3^-  LOCKING  MECHANISM  FOR  ELECTRIC-LAMP  SOCK- 
LI  h;  W.  Broad,  Beaver  Falls,  Pa.  App.  filed  March  26,  1912  The 
lamp  can  only  be  removed  by  breaking  the  bulb. 

1,053  362  BLOCK  SIGNAL  SYSTEM;  E.  R.  Cunningham,  Des  Moines, 
la.     App.   hied  Oct.  7,   1910.     Moter-operated  semaphores  operated  by 

1,053,390.  GALVANIC  CELL;  A.  Heil,  Frankfort-on-the-Main,  Germany 
App.  filed  Jan.  3,  1911.  De-polarizing  mass  of  carbon  and  brown  man- 
ganic hvdrate. 

LOHv1'?.  COMBINATION  METALLIC  AND  CARBON  ELECTRODE 
HOLDER;  G.  Hills,  Westfield,  N.  J.  App.  filed  March  2.  1912  For 
electric  welding  tool. 

1.053,430.  DETECTOR  FOR  PARTY-LINE  TELEPHONES-  T  VV  Nill- 
son,  Balfour,  N.  D.  App.  April  11,  1912.  To  give  a  warning  on  cut- 
ting in   or    out 

1.053,484.  ELECTRIC  CONTROLLER;  A.  C.  Eastwood  and  J  H  Hall 
Cleveland  Ohio.  App.  filed  June  20,  1911.  For  shunt-'field-wound 
motor  protection. 

1,053,489.  ELECTRIC  SWITCH;  H.  E.  Frost,  Cleveland,  Ohio  App 
filed  Jan.   26,    1911.      Magnetically  operated. 

1.053.494.  CIRCUIT-CONTROLLING  SYSTEM;  T.  H.  Hall,  Cleveland 
Ohio.  App.  filed  Nov.  28,  1910.  To  prevent  unintentional  restarting 
of  motors. 

1.053.495.  CIRCUIT-CONTROLLING  SYSTEM;  J.  H.  Hall,  Cleveland. 
Ohio.  App.  filed  Dec.  22,  1910.  Magnetically  operated  switches  for 
varying  the  current. 

1.053.496.  ELECTRIC  CONTROLLER;  J.  H.  Hall,  Cleveland,  Ohio. 
App.  tiled  April  25,  1911.     The  regulator  is  cut  out  during  acceleration. 

1.053.497.  ELECTRIC  CONTROLLER;  T.  H.  Hall,  Cleveland,  Ohio 
App.  filed  Oct.  30,  1911.     Series-parallel  motor  switches. 

1.053.498.  ELECTRIC  CONTROLLER;  J.  H.  Hall,  Cleveland,  Ohio. 
App.  filed  Oct.  30,  1911.  Master-controlled  switches  for  series-parallel 
system. 

1.053.499.  ELECTRIC  CONTROL  SYSTEM;  T.  H.  Hall,  Cleveland, 
Ohio.  App.  filed  Sept.  26,  1910.  Magnetically  operated  switches  for 
motor  control,   with    reverser. 

1.033.500.  ELECTRIC  CONTROLLER;  T.  H.  Hall,  Cleveland,  Ohio. 
App  filed  July  27,  1911.  Reversing  electric  motors  having  series  fields 
operating  in  parallel. 

1.053.501.  ELECTRIC  CONTROLLER;  J.  H.  Hall,  Cleveland,  Ohio. 
App.  hied  July  27,  1911.  Overload  device  opens  circuit  magnetically 
operated  switches. 


1.053.502.  ELECTRIC  CONTROLLER;  J.  H.  Hall,  Cleveland,  Ohio. 
App.  filed  June  7,  1911.  Prevents  operation  of  the  main  switcli  in 
case  a  resistance  cut-out  is  closed. 

1.053.503.  ELECTRIC  CONTROLLER;  J.  H.  Hall,  Cleveland,  Ohio. 
App.  filed  Oct.  30,  1911.     Series-parallel  controller  governed  by  relays. 

1,053,505.     GALVANIC  CELL;  A.  Heil,  Frankfort-on-the-Main,  Germany 

App.    filed    Jan.    3,    1911.      Depolarizing    mass    of    manganese    dioxide 

hvdrate  and  carbon. 
1,053,550.     ELECTRIC    WATER   HEATER;    E.    M.    Wright   and    R.    \\ 

Hall,  Lents,  Ore.     App.  filed  March  25,   1912.     Automatic  control  for 

soda-fountain  heaters,  etc. 

1.053.552.  ELECTRIC  SWITCH;  F.  Barr,  New  York,  N.  Y.  App. 
filed  Feb.   15,   1911.     Pull-lamp  socket  with  rigid  spindle. 

1.053.553.  PULL  SOCKET  FOR  ELECTRIC  LAMPS;  F.  Barr,  New 
York,  N.  Y.     App.   filed  Aug.   12,   1910.     Insulating  switch  housing. 

1,053,563.  ELECTRIC  FURNACE;  J.  M.  Bocuze,  Lyons,  France.  App. 
hied  Oct.  S,  1912.     Crucible  heated  by  an  external  electric  arc. 

1,053,581.  ELECTRIC  PNEUMATIC  SWITCH;  J.  Desmond,  Chicago. 
111.  App.  filed  July  17,  1911.  Means  for  adjusting  the  operating 
pressure. 

1,053,584.  TRANSMITTER  FOR  SELECTIVE  SIGNALING  SYS- 
TEMS; V.  Durbin,  Brookline,  Mass.  App.  filed  May  16,  1910.  Train- 
dispatching  telephone  apparatus. 

1.053.606.     FUSE;    J.    B.    Johnston,    Utiea,   N.    Y.      App.    filed    March    15, 

1909.  Cartridge  tvpe  held  together  by  friction. 
1,053,618.     AUTOMATIC     CONNECTING     PLUG;     J.     N.     Maas,     Los 

Angeles,  Cal.     App.  filed  Jan.   19,  1912.     Lamp  socket  plug  split  lon- 
gitudinally. 
1,053,642.     CONTROLLER   REGULATOR   FOR    ELECTRIC   MOTORS; 

J.    Y.   Porter,   Detroit,   Mich.   App.   filed   Feb.   9,    1912.      Compels  slow 

starting. 
1,053,680.     COMPENSATED      DYNAMO-ELECTRIC      MACHINE;      L. 

Torda,    Wilkinsburg,    Pa.      App.    filed    Feb.    29,    1908.      The   coils    em- 
brace only   alternate  main-pole   separating  spaces. 
1,053,684.     GROUND-JOINT    CLAMP;    J.    C.    Vogel,    Philadelphia,    Pa. 

App.  filed  June  22,   1910.     Metal  strap  for  connection  to  gas  or  water 

pipe. 
1,053,693.     TRAIN-CONTROL  SYSTEM;  J.   Ames,  Montrose,   la.     App. 

filed   Nov.  2,    1911.     The  track  is  divided  into  electrically  independent 

sections. 
1,053,697.      ELECTRIC    LAMP    SOCKET;    F.    Barr,    New    York.    N,    V. 

App.   filed  Aug.   5,   1911.     Pull-switch  mechanism,  insulation,  operating 

mechanism  and  lamp  contact. 
1,053,722.      STRIKING   MECHANISM    FOR   CLOCKS;    B.   Z.   Friedman, 

Fort  Worth,  Tex.     App.  filed  Oct.  3,  1911.     Automatic  operation  and 

timing  device. 
1,053.743.     LAMP-SOCKET    SHELL;    H.    T.    Paiste,    Philadelphia,    Pa. 

App.   filed  June   13,   1911.     Telescopic  interlocking  parts. 
1,053,745.     DISTRIBUTING     CANOPY     FOR     ELECTRIC      WIRING; 

J    N.  Pierce  and  F.  L.  R.  Francisco,  Chicago,  111.     App.  filed  Oct.  29, 

1910.  Canopy  attached  to   outlet  box. 
1,053,805.     TROLLEY;    J.    Gosch,    Buckland,    Conn.      App.    filed    Oct.    20, 

1908.     For  removing  ice  from  the  live  wire. 

1,053,830.     ELECTROMAGNET     TRACK      BRAKE     FOR     RAILWAY 

CARS;    G.    G.    Kibbee,    Forest    City,    la.      App.    filed   Aug.    31,    I'M  J  I 

Magnet  support. 

1,053,864.  AUTOMATIC  TELEPHONE  EXCHANGE  SYSTEM;  I. 
Peticky,  Prague,  Austria-Hungary..  App.  filed  June  24,  1909.  Auto- 
matic connection  and   disconnection. 

1,053,881.  COMPOSITION  OF  MATTER;  C.  Scott  and  W.  Deats, 
Yonkers,  N.  Y.  App.  filed  Sept.  21,  1911.  A  contact  made  of  inter- 
mingled carbon  and  metal. 

1,053,899.  TRAIN-STOP  SYSTEM;  J.  H.  Boom,  New  York,  N.  Y. 
App.  filed  Jan.  10,  1912.  Automatic  type  with  two  inter-track  con- 
ductors. 

1,053,940.  UNIVERSAL  MOTOR;  J.  Burke,  Erie,  Pa.  App.  filed  Sept. 
9.  1909.  Operates  either  on  single-phase  alternating  current  or  direct 
current;  variable  speed  and  reversible. 

1,053,946.  SYNCHRONIZING  DEVICE:  L.  Gaumont,  Paris,  France. 
App.   filed    Dec.    2,    1907.      Automatic  control   of   "talking   pictures." 

13,533  (reissue).  TELEPHONE  TRANSMITTER;  F.  Gottschalk,  Stir- 
ling, N.  J.  App.  filed  Nov.  2o,  1912.  Diaphragm  mounted  in  the 
entrance  to  the  mouthpiece.  Original  patent  No.  977,616,  dated  Dec. 
6,    1910. 
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For  Greater 
Progress  ! 


To  make  two  kilowatts  grow  where 
onlv  one  grew  before  is,  in  the  fewest 
possible  words,  the  purpose  of  the 
Society  for  Electrical  Development,  whose  inaugural  ses- 
sions we  report  at  length  this  week.  It  is  characteristic  of 
the  spirit  responsible  for  American  industrial  growth  that 
the  electrical  industry  should  not  be  satisfied  to  double  upon 
itself  every  five  years,  but  should  get  together  in  an  effort 
to  make  its  growth  at  the  rate  of  loo  per  cent  every  two  and 
one-half  years — or  less  !  It  was  evident  throughout  Tues- 
day's and  Wednesday's  sessions  that  the  society  has  within 
itself  the  ideas  backed  by  the  determination  and  resources 
necessary  to  accomplish  great  good.  As  a  means  for  the 
correlation  and  acceleration  of  all  forces  now  working  for 
electrical  progress;  for  carrying  the  gospel  of  electricity 
to  all  the  people;  for  inculcating  sound  ideas  on  questions 
of  public  policy;  for  the  education  from  within  of  every 
department  of  the  industry  in  its  greater  opportunities;  for 
the  elimination  of  the  unhealthy  practices  which  have 
mainly  developed  in  distribution,  and  for  getting  everybody 
to  work,  the  society  has  not  merely  justified  its  existence; 
it  has  shown  even  in  the  first  hours  of  its  birth  the  promise 
of  a  giant's  strength. 


Electrical  Exports       The    figures    of    electrical    export    for 
for  November  November,  1912,  would  indicate  a  main- 

tenance of  the  tendency  to  expansion 
of  foreign  trade.  The  total  given  for  the  month  is  $2,270,- 
553,  as  compared  with  $1,679,566  in  November,  191 1.  The 
totals  for  the  eleven  months  of  the  last  three  years  range  as 
follows:  1910,  $15,528,304;  191 1,  $17,276,323,  and  1912, 
$21,026,549.  Here  is  evidence  of  a  marked  gain  which  the 
figures  for  December  should  only  accentuate.  As  has  been 
remarked  already  in  these  columns,  the  details  of  the  sta- 
tistics are  not  such  as  to  help  one  in  useful  comment  or 
criticism,  but  after  a  time  the  new  data  in  the  new  shape 
may  render  the  reports  from  the  Bureau  of  Foreign  and 
Domestic  Commerce  valuable.  Still,  when  one-half  of 
the  total  is  merged  in  "all  others,"  it  is  hard  to  offer  any 
opinion  that  would  be  of  much  weight  as  to  the  relative 
importance  of  various  branches  or  the  unsuspected  oppor- 
tunities that  might  lurk  in  business  still  to  be  worked  up 
from  an  undeveloped  state.  The  month's  importation  of  arc 
lamps  is  given  as  270,  with  a  value  of  $3,957.  The  number 
of  incandescent  lamps,  carbon  type,  was  352,110,  valued  at 
$20,579,  and  of  metal-filament  lamps  312.146,  value. 1  al 
$23,926.  There  are  no  figures  of  comparison  with  previous 
months  nor  with  previous  years;  but  for  the  eleven  months 
of  the  year  the  importation  of  arc  lamps  was  1015,  valued 
at  $16,088;  of  carbon-filament  lamps,  796,562,  valued  at 
$52,666,   and   of  metal-filament  lamps,    1,505,782,   valued   at 


'>'.V'-755-     Those  prices  look  pretty  low,  especially  .for  the 

metallic-filament  lamps,  but  may  herald  the  glad  time  of 
lower  cost  of  living  electrically  when  the  new  President 
and  the  new  Congress  get  through   with  the  tariff. 


A  Railway's  Several    years    ago    the     Pennsylvania 

Electrical  School  Railroad  Company  began  planting  trees 
from  which  the  road's  supply  of  ties 
might  be  drawn  in  years  to  come,  Following  the  same  wise 
policy  of  prevision,  this  company  1m-  established  1  corre- 
spondence electrical  school  to  train  the  men  from  whom  it 
will  draw  the  crews  for  its  electric  trains  and  the  workers 
who  will  be  responsible  for  the  shop  maintenance  of  these 
trains.  It  would  be  hard  to  find  evidence  more  suggestive 
than  this  of  the  imminence  of  the  day  when,  in  the  opinion 
of  the  officers  of  one  of  our  most  progressive  transporta- 
tion systems,  electrification  will  spread  far  beyond  terminal 
districts  and  supplant  the  steam  locomotive  in  trunk-line 
operation.  Sooner  than  many  even  of  the  electrical  frater- 
nity realize,  electric  trains  will  be  running  between  Xew 
York  and  Washington,  D.  C.  It  is  becau>e  the  railroad 
does  realize  this  that  it  is  planning  to  educate  its  present 
employees — not  those  of  the  next  decade — in  at  least  the 
fundamentals  of  electrical  engineering.  Meanwhile  there 
are  so  many  uses  of  electricity  on  roadway  and  train  and 
in  shops  that,  whatever  else  a  railway  man  is,  he  should 
be  something  of  an  electrician  and  familiar  with  things 
electrical.  Looking  at  it,  then,  either  as  a  sign  of  the  near 
approach  of  the  long-prophesied  era  of  steam  railway  elec- 
trification or  as  significant  of  the  progress  already  made  by 
electricity  in  steam  railroading,  the  establishment  of  the 
Pennsylvania's  school  is  an  incident  from  which  the  imagi- 
nation can  easily  draw  a  mental  picture  of  the  time  when 
electricity  will  be  doing  as  much  in  the  heavy  transporta- 
tion work  of  the  world  as  it  is  now  doing  in  other  major 
departments  of  industry. 


Sleet  Loads  on  A  note  in  another  column  in  reference 

Overhead  Wires  to  data  concerning  sleet  loads  gathered 

from  the  results  of  a  storm  in  Oi 
adds  to  the  rather  meager  information  on  the  subject. 
Sleet  storms  do  not  occur  with  great  frequency,  and  oppor- 
tunities for  securing  accurate  data  are  not  mini 
Moreover,  the  period  for  observation  is  usually  short,  be- 
Idom  remains  for  many  days.  The  oppor- 
tunities for  useful  research  in  this  field  are  very  large  and 
we  encourage  engineers  to  take  it  up.  The  only  expensive 
equipment  needed  is  a  good  camera;  for  the  rest  a  tape 
line,  a  wire  gage  and  a  notebook  are  the  chief  essentials. 
The    conclusion    reached    by    Mr.    W.    R.    King,    that    the 
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accumulation  of  sleet  can  be  said  to  be  a  function  of  the 
wire  diameter,  seems  to  us  to  require  further  investi- 
gation and  corroboration.  In  the  first  place  his  for- 
mula takes  no  account  of  the  total  sleet  precipitation  on  a 
horizontal  plane,  which  is  no  more  the  same  in  two  different 
storms  than  the  'rainfalls  in  two  cases  would  necessarily 
be  alike.  Moreover,  the  precipitation  during  any  given 
storm  varies  at  different  places,  and  the  -critical  temperature 
at  which  sleet  forms  is  not  likely  to  exist  simultaneously 
over  wide  areas.  It  seems  logical  that  the  total  precipita- 
tion, at  least,  should  appear  in  the  formula.  Mr.  F.  F. 
Fowle  some  years  ago  deduced  a  theoretical  formula  show- 
ing that  the  radial  thickness  of  sleet  accumulation  on  a 
cylindrical  wire  would  be  at  the  most  32  per  cent  of  the 
precipitation,  but  this  needs  experimental  verification.  In 
fact,  the  whole  subject  needs  careful  investigation. 


Energy  Transmission  for  Pyrenees  Railway 

We  give  a  brief  account  this  week  of  a  plant  for  railway 
electrification  in  the  French  Pyrenees  which  includes  some 
rather  unusual  features.  The  line  is  part  of  the  system 
of  the  Southern  Railway  and  is  a  standard-gage  third-rail 
installation  worked  at' about  850  volts.  The  road  is  35 
miles  long,  terminating  near  the  Spanish  frontier,  and  is 
characteristically  a  mountain  road,  crossing  a  pass  in  its 
course  at  an  altitude  of  more  than  5000  ft.  and  having 
maximum  grades  as  high  as  6  per  cent.  The  generating 
plant  at  La  Cassagne  has  a  very  unusual  equipment  in  that 
its  generating  units  are  double-current  machines  feeding 
direct-current  energy  to  a  section  of  the  railway  directly 
from  the  commutators  and  also  delivering  three-phase 
energy  for  transmission  to  converter  stations  along  the 
line.  These  generators  are  eight-pole  machines  of  650-kw 
rating,  each  directly  coupled  to  a  1500-hp  Pelton  wheel 
through  an  elastic  clutch.  The  generators  are  compound- 
wound  for  850  volts  on  the  direct-current  side,  and  have 
six  collector  rings  for  the  three-phase  transmission  at  the 
other  end  of  the  bar-wound  armature.  The  three-phase 
voltage  is  approximately  600,  and  the  output  of  each  ma- 
chine is  received  directly  on  a  three-phase  transformer 
which  delivers  it  to  the  line  at  20,000  volts.  There  are  five 
substations  for  delivering  direct-current  energy  at  850  volts. 
Each  station  contains  a  three-phase  synchronous  converter 
receiving  energy  at  600  volts  from  a  three-phase  trans- 
former. These  rotaries  are  started  as  direct-current  motors 
from  the  third-rail. 

The  transmission  line  is  worth  at  least  a  moment's  con- 
sideration because  it  is  for  the  most  part  on  pine  poles 
treated  with  copper  sulphate  as  a  preservative,  while  the 
cross-arms  are  of  creosoted  oak.  The  only  portion  of  the 
line  which  is  not  thus  constructed  is  built  of  concrete  poles. 
The  use  of  the  double-current  generators  has  been  com- 
paratively seldom  tried,  although  suggested  a  good  many 
years  ago.  It  is  to  be  noted  that  in  this  instance  the  gen- 
erators are  of  the  interpole  type,  which  steadies  the  com- 
mutation to  an  extent  which  evidently  clears  away  many 
of  the  difficulties  previously  met.  The  commutating  pole 
has  proved  itself  a  good  thing  for  many  purposes,  of  which 
the  present  example  is  by  no  means  the  least  important. 


The  Acetylene-Electric  Flame 

It  has  long  been  known  that  flames  are  affected  by  both 
magnetic  and  electric  fields.  The  actions  which  take  place 
in  a  flame  when  subjected  to  an  electric  field  are  necessarily 
very  complex,  so  that  our  knowledge  of  the  effects  pro- 
duced has  been  very  limited  and  superficial.  In  the  article 
which  we  print  this  week  Mr.  C.  F.  Lorenz  presents  some 
interesting  new  experimental  observations  and  deductions 
concerning  fuel  flames  in  general,  and  acetylene  flames  in 
particular,  when  subjected  to  an  electrostatic  field.  Among 
other  things,  the  increase  in  luminosity  in  an  electrified 
flame  is  a  curious  and  significant  phenomenon. 

Altogether  apart  from  the  question  as  to  whether  prac- 
tical use  can  be  made  of  the  increase  of  luminosity  for 
lighting,  the  possibilities  of  using  such  increase  for  the 
purposes  of  photographic  measurement  are  suggested  by 
the  article.  Oscillographs  are  instruments  employed  to 
record  the  variations  of  rapidly  pulsating  or  alternating 
electric  currents.  They  ordinarily  employ  mechanical 
vibrating  systems  of  very  high  natural  frequency.  When 
the  frequency  of  the  alternating  currents  to  be  recorded 
approaches  or  passes  the  natural  frequency  of  the  oscil- 
lographic vibrator,  the  apparatus  becomes  unserviceable. 
Flames,  on  the  other  hand,  are  almost  devoid  of  inertia, 
and  oscillations  might  possibly  be  recorded  by  them  at 
frequencies  beyond  those  at  which  the  ordinary  oscil- 
lographs fail. 

A  Prussian  Transmission  Network 

In  the  Digest  this  week  will  be  found  a  suggestive  report 
on  a  recent  project  of  the  Prussian  government  in  the  utili- 
zation of  its  water-powers.  The  region  involved  is  one  in 
the  vicinity  of  Cassel  and  covers  an  area  more  than  60 
miles  in  length  and  of  two-thirds  that  width.  Primarily 
the  network  utilizes  the  water-powers  on  the  Weser.  The 
project  includes  the  complete  supply  of  electrical  energy  to 
the  territory  mentioned  from  three  large  hydraulic  sta- 
tions united  by  a  40,000-volt  transmission  system,  which  is 
connected  into  a  40,000-volt  distribution  network  with 
nearly  a  score  of  transformer  stations  reducing  the  pres- 
sure to  6000  volts   for  the  secondary  distribution. 

From  the  hydraulic  standpoint  the  proposition  presents 
some  difficulties  inasmuch  as  provision  at  two  of  the  three 
stations  has  to  be  made  for  large  variations  in  head — in 
one  case  by  providing  turbines  of  special  design  to  work  on 
a  head  varying  from  22  m  to  41  m;  in  the  other  case  by 
the  more  desperate  resort  of  providing  two  sets  of  tur- 
bines, one  for  work  under  normal  ranges  of  head,  the  other 
In  dial  with  cases  of  extreme  high  water.  In  addition  to 
these  hydraulic  stations,  steam  reserve  is  obtained  at  the 
municipal  electricity  works  in  Cassel  and  Gbttingen,  form- 
ing thus  a  fairly  typical  distribution  network,  with  three 
hydraulic  and  two  steam  stations  available,  and  deliberately 
designed  from  the  start  completely  to  cover  a  large  terri- 
tory. The  project  has  involved  considerable  difficulty  in 
working  out  the  details  on  an  economical  basis.  The  conv 
plete  cost  of  the  installation  runs  close  to  $2,500,000. 
Financially  the  project  had  to  be  considered  on  the  basis 
of  the  result,  on  this  investment,  of  various  possibilities  of 
output  combined  with  various  degrees  of  completeness  in 
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the  initial  plan.  It  turned  out,  as  it  usually  does  in  such 
cases,  that  the  indications  favored  the  carrying  out  of  the 
complete  scheme.  It  is  the  complete  undertaking,  there- 
fore, that  the  Prussian  government  is  now  hacking,  the 
first  time  that  it  has  gone  into  an  operation  of  this  kind  on 
anything  like  so  extensive  a  scale.  It  means  the  general 
supply  of  electricity  to  a  large  and  important  territory  by 
the  organization  of  just  such  a  network  as  has  become 
familiar  in  American  practice. 

It  is  interesting  to  note  that  the  project  is  based  on  a 
classified  system  of  rates  for  various  kinds  of  service,  the 
list  prices  varying  from  about  3.5  cents  to  about  10  cents 
per  kw-hr.,  the  highest  figure  being  reached  for  private- 
lighting  and  the  lowest  for  certain  classes  of  motor  serv- 
ice. The  whole  affair  is  a  striking  example  of  the  far- 
sightedness of  the  Prussian  government  in  looking  after 
the  material  prosperity  of  its  citizens,  and  particularly  in 
standing  behind  the  progress  of  industry  even  to  the  extent, 
as  in  this  instance,  of  taking  an  exceptionally  long  stride 
in  advance  toward  the  organization  of  a  general  public 
distribution  of  electrical  energy.  Whether  or  not  it  will 
prove  more  advantageous  than  a  privately  owned  and  oper- 
ated system  only  experience  extending  over  several  years 
can  determine. 

Standardization  by  the  A.  I.  E.  E. 

With  the  rapid  progress  of  electrical  engineering,  it  has 
recently  become  manifest  that  the  Standardization  Rules 
of  the  American  Institute  of  Electrical  Engineers  were  lag- 
ging behind  the  vanguard.  It  was  therefore  decided  that 
the  best  way  to  start  a  revision  of  the  rules  was  to  have  a 
number  of  papers  presented  for  discussion  on  proposed 
changes,  so  as  to  elicit  all  opinions  and  points  of  view. 
Forty-six  papers  were  prepared,  and  printed  in  advance,  in 
the  February  A.  I.  E.  E.  Proceedings,  making  a  volume  of 
nearly  700  pages.  These  papers  were  all  presented  and 
were  fully  discussed  in  three  successive  days,  eight  sessions 
in  all  being  held. 

The  attendance  at  the  convention  was  good,  and  tin-  dis- 
cussions were  very  effective.  The  subjects  which,  perhaps, 
attracted  the  greatest  attention  and  interest  were  the  sub- 
committee papers  on  temperatures  and  ratings  of  machinery. 
According  to  the  existing  Standardization  Rules,  the  tem- 
perature of  machines  for  continuous  operation  should  not 
rise  by  more  than  50  deg.  C,  under  continued  load,  above 
thai  of  a  room  at  25  deg.  C,  but  should  still  have  a  margin 
of  15  deg.  C.  extra  rise  under  two  hours  of  overload.  In 
the  proposed  new  rules  overload  thermal  capacities  are  not 
recognized.  Continuous  rated  load  is  the  only  criterion 
offered  for  continuous-service  machines.  The  rise  of  tem- 
perature of  such  machines  is  not  to  exceed  50  deg.  C.  with 
no  correction  for  ambient  or  room  temperature,  provided 
that  the  latter  does  not  exceed  40  deg.  C. 

The  proposed  new  rule  starts  with  the  consideration  that 
if  treated  fibrous  insulation — or  Class  A  insulation,  as  it  is 
called— of  cotton,  treated  cloth  or  paper  is  not  allowed  to 
attain  the  normal  boiling  point  of  water,  or  100  deg.  C, 
it  will  have  a  satisfactorily  long  working  life.  For  example, 
the  mummy  cloths  of  ancient  Egypt  are  sometimes  found  in 
very   fair  mechanical  condition.     Of  course,  mummy  cloths 


are  not  subjected  to  a  temperature  of  too  deg.  nor  to  the 
mechanical  and  electrical  stresses  of  modern  dynamo-elec- 
tric machinery.  Above  the  temperature  of  100  deg.  C,  or 
373  deg.  absolute,  fibrous  insulations  speedily  degenerate, 
and  at  125  deg.  C.  they  probably  lose  their  mechanical 
strength  in  a  few  months.  Consequently,  the  primary  re- 
quirement is  not  as  to  any  particular  permissible  tempera- 
ture rise  under  load,  but  that  the  maximum  actual  tempera- 
ture shall  not  exceed  100  deg.  C. 

Even  in  cases  where  the  hottest  outside  spot  of  the 
insulation  can  be  identified  and  reached  by  a  thermometer, 
the  corresponding  inside  wall  of  the  insulation  at  this  point 
is  likely  to  be  still  hotter,  and  it  is  difficult  to  say  precisely 
how  much  hotter.  It  was,  therefore,  suggested  in  the  sub- 
committee papers  that  10  deg.  C.  margin  should  be  all 
on  fibrous  insulation  for  the  unmeasurable  internal  gradient, 
and  that  the  highest  temperature  to  be  allowed  by  conven- 
tional measurements  at  any  accessible  place  in  a  winding 
should  be  90  deg.  C.  Allowing  for  a  room  temperature  as 
high  as  40  deg.  C,  this  represents  a  maximum  permissible 
temperature  elevation  of  50  deg.  C.  in  the  hottest  spot 
accessible  from  the  outside.  If  the  room  temperature  should 
be,  say,  25  deg.  C,  this  would  imply  a  safe  margin  of 
15  deg.  C,  but  no  change  in  the  rating  of  the  machine 
should  be  made  on  that  account. 

The  suggestion  of  ultimate  temperature  rating  without 
reference  to  overloads  seemed  to  meet  with  general  ap- 
proval. Differences  of  opinion  were  indicated,  however,  on 
two  matters  of  detail — first,  as  to  whether  90  deg.  C.  at  the 
hottest  outside  accessible  spot  was  the  desirable  limit  to  set, 
and,  second,  as  to  whether  the  same  temperature  limit 
should  be  set  on  converters  as  on  generators,  owing  to  th< 
great  differences  in  their  respective  overload  demands  in 
actual  service.  As  regards  the  first  point,  it  would,  of 
course,  be  possible  to  select,  say,  85  deg.  C,  as  the  highest 
temperature  at  the  hottest  outside  accessible  spot.  If,  how- 
ever, the  room  temperature  or  ambient  temperature  of  the 
machine  may  include  40  deg.  C,  then  the  rise  of  temperature 
would  be  limited  to  45  deg.  C,  no  matter  whether  the  tem- 
perature in  the  testing  room  happened  to  be  25  deg.  or 
15  deg.  C.  This  would  mean  that  a  number  ol 
which  have  been  placed  in  steady,  satisfactory  service  up  to 
the  present  time  would  have  to  be  derated  and  cut  down  in 
load,  in  order  to  come  within  the  new  rule  thus  amended 
As  regards  the  second  point,  it  is  true  that  in  actual  service 

types  of  continuous-service  machines  have  to  be 
upon    for  a   much    greater   range   of  overload   than    1 
Thus,  while  in  some  cases  a    1000-kw   machine   may  never 
be  expected  to  supply  any   except   momentary    overloai 
other  cases,  a  lOOO-kw  machine  may  have  to  carry   15 
for  several  hours.     This  is  a  matter  for  special   inquiry  in 
each  case.     Neither  the  range  nor  the  period  of  such 
loads    is    inherently    predictable.       It    seems.    th( 
sirable  that  continuous-service  machines  should  he  selected 
for    specific    duty    according    to    their    conventional    rating. 
It   a   machine   ordinarily    required    for    1000   kw   may   have 
to  give  1500  kw.  then  its  conventional  rating,  according  to 
the  proposed   new   rule,  might   have  to  he  as   high   in  some 
cases  as  1500  kw.     In  other  words,  the  purchasing  engineer 
should   provide    for   expected  r    irregularities  of 

service. 
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Activities  and  Events  in  the  Electrical  Field — 
Reports  of  Meetings — Commission  Findings,  Etc. 


Convention  of  Association  of  Edison  Illuminating 
Companies 

The  next  convention  of  the  Association  of  Edison  Illu- 
minating Companies  will  be  held  at  the  Otesaga  Hotel, 
Cooperstown,  N.  Y.,  on  Sept.  8,  9.  10  and  11.  The  hotel 
is  situated  on  Otsego  Lake  and  is  readily  accessible  by 
rail  as  well  as  by  automobile  through  the  Catskill  Moun- 
tains. The  president  of  the  association  is  Mr.  Arthur 
Williams  and  the  secretary  Mr.  George  C.  Holberton, 
San  Francisco,  Cal. 

Electrophysics  Meeting,  A.  I.  E.  E. 

A  meeting  of  the  American  Institute  of  Electrical  Engi- 
neers will  be  held  under  the  auspices  of  the  electrophysics 
committee  in  the  Engineering  Societies  Building,  New 
York,  on  March  14,  at  8:15  p.  m.  Two  papers  will  be 
presented,  one  on  "Air  as  an  Insulator  When  in  the  Pres- 
ence of  Insulating  Bodies  of  Higher  Specific  Inductive 
Capacity,"  by  Messrs.  C.  L.  Fortescue  and  S.  W.  Farns- 
worth,  and  another  on  "The  Application  of  a  Theorem  of 
Electrostatics  to  Insulation  Problems,"  by  Mr.  C.  L.  For- 
tescue. The  usual  smoker  will  be  held  at  the  close  of  the 
technical  session. 

Industrial  Lighting 

At  a  co-operative  meeting  to  be  held  in  the  Engineering 
Societies  Building  on  the  evening  of  March  13  the  follow- 
ing persons  as  representatives  of  the  societies  indicated  will 
present  papers  dealing  with  the  general  subject  of  indus- 
trial lighting:  Dr.  A.  M.  Alger,  of  the  committee  for  the 
prevention  of  blindness  and  the  New  York  Association 
for  the  Blind,  on  "Eye  Strain  and  Light";  Dr.  W.  H. 
Tolman,  of  the  American  Museum  of  Safety,  on  "Mechan- 
ical Safety,"  and  Mr.  Ward  Harrison,  of  the  Illuminating 
Engineering  Society,  on  "Industrial  Lighting."  The  Ameri- 
can Society  of  Mechanical  Engineers  will  also  be  repre- 
sented. Preceding  the  meeting  members  of  the  various 
societies  will  attend  an  informal  dinner  at  Keen's  Chop 
House,  in  accordance  with  the  usual  custom  of  the  New 
York  Section  of  the  Illuminating  Engineering  Society. 


Pennsylvania  Railroad  Electrical  School 

A  free  course  of  correspondence  study  in  electrical  engi- 
neering and  associated  subjects  has  been  inaugurated  by 
the  Pennsylvania  Railroad  under  the  supervision  of  Mr. 
J.  C.  Johnson,  superintendent  of  telegraphs. .  Although  the 
plan  was  announced  a  little  more  than  a  month  ago.  the 
school  already  has  more  than  10,000  students  enrolled.  Use 
will  be  made  of  a  series  of  instruction  papers  in  pamphlet 
form,  each  covering  a  different  field,  and  the  course  will 
include  elementary  work  on  direct-current  and  alternating- 
current'  circuits  and  apparatus;  mathematics,  mechanical 
and  geometrical  drawing;  magnetism  and  its  application  to 
electric  generators,  motors,  measuring  instruments,  tele- 
graph, telephone,  signal,  lighting,  traction  and  general  elec- 
trical equipment ;  every-day  troubles  developing  in  each 
type  of  apparatus,  and  methods  of  locating  and  overcoming 
them. 


Besides  providing  a  means  for  the  education  of  its  em- 
ployees in  existing  applications  of  electricity,  it  is  under- 
stood that  the  company  has  adopted  this  method  of  training 
the  largest  possible  number  of  its  men  to  assume  the  duties 
that  will  devolve  upon  them  when  electric  traction  is  sub- 
stituted for  steam-locomotive  haulage.  Students  are  in- 
vited to  ask  questions,  and  a  course  of  supplementary  read- 
ing of  textbooks  and  periodicals  is  recommended.  The  first 
textbook  in  the  educational  course  deals  with  elementary 
arithmetic.  It  will  be  followed  by  pamphlets  on  primary 
cells  and  direct  current.  Fourteen  of  these  pamphlets,  con- 
cluding with  electric  traction  and  power-plant  design  and 
apparatus,  will  complete  the  series. 


Maine  Association's  Midwinter  Meeting 

The  midwinter  meeting  of  the  Maine  Electric  Asso- 
ciation was  held  at  Riverton,  Me.,  Feb.  24,  with  an  attend- 
ance of  nearly  100  members  present.  At  the  business  ses- 
sion which  preceded  the  dinner  it  was  voted  to  include 
street-railway  and  telephone  companies  in  the  membership 
of  the  association. 

Mr.  Henry  B.  Ivers,  general  manager  of  the  Cumberland 
County  Power  &  Light  Company,  of  Portland,  introduced 
as  the  toastmaster  for  the  evening  Hon.  W.  M.  Bradley. 
Following  a  brief  address  by  Mayor  Curtis  of  Portland. 
Mr.  John  R.  Graham,  chairman  of  the  executive  committee 
of  the  Cumberland  County  company  and  president  of  the 
Bangor  Railway  &  Electric  Company,  in  his  address  de- 
scribed the  development  of  the  electrical  properties  with 
which  he  is  connected  in  Maine.  The  session  closed 
with  a  short  talk  by  Mr.  A.  W.  Jordan,  of  the  street-light- 
ing committee  of  the  Portland  City  Council. 


Electrical  Progress  in  Buenos  Aires 

Reporting  to  his  home  government,  a  British  consul  gives 
some  recent  information  of  interest  about  the  progressive- 
ness  of  Buenos  Aires.  He  says  that  underground  railways 
are  about  to  take  the  place  of  the  surface  lines  common 
to  almost  every  street  in  the  Argentine  metropolis.  The 
Anglo-Argentine  Tramway  Company  has  been  intrusted 
with  the  preparation  of  plans  for  a  tube  railway  from  the 
Plaza  de  Mayo  to  the  suburb  of  Palermo.  British  capital 
is  conspicuously  represented  in  large  enterprises  in  Buenos 
Aires,  but  the  new  underground  railway  running  under 
the  Avenida  de  Mayo  has  been  built  by  a  German  concern 
and  will  be  opened  to  traffic  shortly.  According  to  the 
local  newspapers,  a  syndicate  of  British,  French,  Belgian 
and  American  bankers  has  formulated  a  project  for  the 
building  of  an  electric-service  system  in  Buenos  Aires  for 
supplying  electricity  at  rates  considerably  lower  than  those 
at  present  prevailing.  A  concession  has  been  applied  for 
which,  if  granted,  will  bring  the  German  monopoly  of  the 
supply  of  electricity  in  Buenos  Aires  to  an  end.  The  pro- 
posed contract  stipulates  that  the  plant  shall  become  the 
property  of  the  government  at  the  end  of  1957.  Italian 
financiers  are  also  said  to  be  endeavoring  to  obtain  a 
similar  concession.  However,  the  German  company,  having 
its  mains  extended  to  every  part  of  the  city,  is  firmly 
established. 
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A.  I.  E.  E.  Pittsburgh  Meeting 

A  meeting  of  the  American  Institute  of  Electrical  Engi- 
neers will  be  held  in  Pittsburgh  on  Friday  and  Saturday, 
April  18  and  19,  under  the  auspices  of  the  new  cormnittee 
(jii  the  use  of  electricity  in  mines,  of  which  Mr.  George  R. 
Wood,  consulting  engineer  of  the  Berwind-White  Coal  Mine 
Company,  is  chairman.  A  number  of  interesting  papers 
covering  the  various  phases  of  this  subject  have  been  prom- 
ised, and  it  is  expected  that  an  interesting  discussion  will 
tnke  [dace. 

Owing  to  the  location  of  the  meeting  place  in  the  heart 
of  the  bituminous  coal-mining  district,  a  large  number  of 
coal-mine  papers  will  be  presented.  The  Institute  head- 
quarters during  the  meeting  will  be  at  the  Fort  Pitt  Hotel, 
where  the  sessions  will  lie  held. 


developed  by  the  American  plants  and  the  amount  to  be 
imported  from  the  Canadian  side.  It  is  understood  that 
the  power  companies  will  at  once  take  advantage  of  the 
increased  flow  available. 


Electrical  Projects  for  New  South  Wales 

Among  the  schemes  under  consideration  by  the  officers 
of  the  Public  Works  Department,  New  South  Wales,  is  a 
project  for  generating  electrical  energy  at  one  of  the  coal 
fields  in  the  southern  part  of  the  state  for  delivery  to  the 
populated  areas  not  now  served  by  the  Sydney  City  Council. 
They  are  also  considering  the  establishment  of  electro- 
chemical industries  for  the  manufacture  of  calcium  carbide, 
cyanamide  and  caustic  soda.  At  present  the  government  has 
a  timber  depot  and  brick  works  in  the  vicinity  of  Uhr's 
I 'dint,  and  tin-  public  works  committee  will  be  asked  to 
consider  an  appropriation  of  $250,000  for  an  electric  gen- 
erating plant  at  that  point  to  supply  energy  to  the  state  en- 
terprises. It  is  probable  that  the  plant,  if  authorized,  will 
be  of  a  temporary  character. 

It  is  estimated  that  the  demand  for  electrical  energy  by 
the  state  enterprises  and  by  the  municipalities  and  private 
enterprises  in  the  southern  area  will  be  so  great  that  it  will 
be  imperative  for  the  government  to  take  the  matter  in 
hand.  The  scheme  just  mentioned  provides  for  the  joint 
utilization  of  the  state  coal  and  water-power  resources 
through  the  establishment  of  ,1  generating  station  in  eacli 
of  the  important  coal  fields  and  upon  those  streams  which 
may  be  depended  on  to  provide  sufficient  power  to  justify 
their  commercial  development.  It  has  been  proposed  that 
the  scheme  be  launched  with  the  initial  establishment  oi 
a  large  plant  at  some  convenient  point  on  the  southern 
coal  field,  either  at  Picton  or  Wollongong.  The  general 
plan  contemplates  that  this  station  would  eventually  be 
linked  by  transmission  lines  with  stations  at  Burrinjuck, 
on  the  Shoalhaven  River,  and  in  the  other  coal  fields. 
Towns  along  the  routes  of  the  transmission  system  or 
within  reasonable  distance  would  he  supplied  with  service. 


Baltimore  Contractors  Guests  of  Consolidated 
Company 

The  Consolidated  Gas,  Electric  Light  &  Power  Company 
1  Baltimore,  Md.,  tendered  the  electrical  contractors  of 
the  city  a  banquet  Feb.  28  at  the  Hotel  Belvedere.  This 
dinner,  at  which  covers  were  laid  for  100,  was  the  first 
of  a  series  which  is  planned  by  the  central-station  company 
of  Baltimore  for  the  local  contractors.  Owing  to  the  ill- 
ness of  Mr.  Douglass  Burnett,  Mr.  R.  F.  Bonsall,  of  the 
Consolidated  company,  acted  as  toastmaster,  the  -peakers 
and  their  subjects  being  as  follows:  Mr.  W.  1  >.  Young,  of 
the  Electro-Mechanical  Company.  "The  Baltimore  Con- 
tractor;" Mr.  Herbert  Wagner,  vice-president  of  the  Con- 
solidated Company.  "The  Consolidate!  Gas,  Electric  Light 
&  Power  Company;"  Mr.  Melvin  H.  Jones.  Maryland 
statesman  of  the  Jovian  Order,  "The  Co-operative  Move- 
ment;" Mr.  Washington  De  Vereaux,  of  Philadelphia. 
"The  Philadelphia  Underwriters;"  Mr.  Joseph  C.  Forsythe, 
of  New  York,  "The  New  York  Underwriters:"  Mr.  B.  L. 
Cates,  of  Philadelphia,  "The  National  Contractor;"  Mr. 
William  1.  Flannery,  of  the  Baltimore  Electrical  Supply 
Company,  "The  Supply  Man."  After  the  banquet  the 
diners  were  entertained  by  a  vaudeville  performance. 


New  York  Subway  Operating  Contracts 

1  he  Public  Service  Commission  of  the  First   District  of 
Mew  York  on  March  4,  1913,  approved  the  contracts  with 
the  Interborough  Rapid  Transit  Company  and  the  Brook- 
lyn Rapid  Transit  Company   for  the  operation  of  the  dual 
subway  system.    The  agreement  provides  that  the  city  shall 
construct  the  new  lines,  the  company  to  contribute  not  less 
than  $58,000,000   (or  one-half  the  total)    toward   coi 
tion,  and  not  less  than  $22,000,000  toward  equipment.     The 
company  is  to  get  a  lease  of  all  lines  for  operation,  includ- 
ing the  present  subway  and  the  new   lines,   for  a  ter 
forty-nine  years  from  Jan.  I,  1917,  and  the  lease  is  to  • 
at  midnight  on  Dec.  31,  1965.    The  city  reserves  the  right 
10   lake  over  any  or  all  of  the  lines  at   any  time   after  ten 
years  and  terminate  the  contract.     Provision  i-  made  111  tin- 
contract  for  the  temporary   op,  ration  of  part-  of  the  - 
as  soon  .1-  the)   are  completed. 


Niagara  Power  Companies  Allowed  4000  Cu.  Ft.  pet- 
Second  Addition 

The  full  quota  of  20,000  cu.  ft.  of  water  per  second  from 
Niagara  Falls,  which  is  the  amount  stipulated  by  the 
treaty  of  1911,  is  now  made  available  for  the  American 
power  companies  by  the  withdrawal  of  the  extension  to  the 
Burton  act  made  by  Senator  Burton  himself  on  March  4. 
The  Burton  law,  which  has  been  in  force  several  years, 
limited  the  diversion  of  water  from  Niagara  to  16,000 
cu.  ft.  per  second  on  the  American  side.  The  international 
treaty  later  increased  this  amount  to  20,000  cu.  ft.  per 
second,  hut  the  Burton  law  precluded  the  use  of  this  full 
quantity.  On  March  2  the  House  of  Representatives 
passed  an  extension  to  the  act  prolonging  its  tenure  to 
March  4,  1914.  In  the  Senate  next  day  the  resolution  was 
withdrawn  by  Senator  Burton,  thus  killing  the  bill  and 
removing    restrictions    concerning    both    the    water-power 


The  Work  of  the  Underwriters'  Laboratories 

Mr.  William  II.  Merrill,  manager  of  the  Underwriters' 
Laboratories  ami  past-president  of  the  National  Fire  Pro- 
tects i!  \  lectric  Club  of  Thicago 
on  Feb.  2-.  He  mentioned  the  fact  that  the  annual  fire 
I,,--  of  the  United  States  reaches  the  appalling  sum  of 
$250,000,000.  It  is  not  only  "good  business"  hut  a  patriotic 
dut)  to  reduce  this  sum.  for  in  fact  everybody  pa)  i 
proportion  of  this  tax.  Mr.  Merrill,  discussing  the  work 
of  the  Underwrit  itories,  the  headquarters  of 
which  are  in  Chicago,  said  that  from  15  to  20  per  cent  of 
1I1.  work  is  of  an  electrical  nature.  The  underwriters  and 
the  men  representing  the  various  electrical  societies  and 
ted  harmoniously,  in  the  main,  and 
1  ne  result  of  their  work  is  seen  in  the  National  Electrical 
The  rule-  set  forth  in  this  book  are  probably  en- 
forced to  a  greater  extent  than  any  other  set  of  engineering 
specifications. 

The  speaker  gave  some  attention  to  the  labeling  system 


ELECTRICAL     WORLD 


Vol.  6i,  No.  io 


in  vogue  at  the  laboratories.  These  labels  mean  that  the 
products  to  which  they  are  attached  have  been  manufac- 
tured in  compliance  with  the  specifications  of  the  Under- 
writers' Laboratories.  The  manufacturer  may  also  put  out 
what  may  be  termed  "culls,"  but  these  will  not  bear  the 
underwriters'   label. 

In  relation  to  rubber-covered  wire,  the  engineers  of  the 
laboratories  are  attempting  a  more  elaborate  work,  endeav- 
oring to  ascertain  the  service  value  of  the  material  in  addi- 
tion to  certifying  that  it  has  been  manufactured  in  com- 
pliance with  standard  specifications.  Samples  of  wire  used 
in  actual  installations  are  taken  out  and  tested,  and  monthly 
bulletins  giving  reports  of  the  results  are  mailed  to  thirty- 
five  manufacturers.  These  manufacturers  are  marked  as 
to  merits  and  demerits  according  to  the  results  of  these 
tests  in  the  field.  However,  identifying  numbers  or  symbols 
are  adopted  which  are  known  only  to  the  individual  manu- 
facturer and  to  the  laboratories,  so  that  the  results  of  the 
tests  are  not  given  by  name  but  rather  by  the  secret  method 
of  identification  adopted.  Ultimately  it  is  hoped  that  the 
whole  label  service  of  the  Underwriters'  Laboratories  will 
serve  as  a  certificate  that  there  is  a  certain  service  value 
in  the  material  bearing  the  label,  in  addition  to  the  fact 
now  certified;  that  is,  that  the  material  has  complied  with 
certain  specifications. 


such  as  off-peak  rates,  will  be  offered  to  the  other  industrial 
concerns  to  bring  the  night  load  up  to  the  day  load.  Ac- 
cording to  the  specifications,  one  of  the  new  5000-kw  units 
to  be  installed  at  East  Chicago  will  be  in  operation  about 
May  1,  1913. 


Increase  in  the  Use  of  Electrical  Energy  in 
Northern  Indiana 

More  than  $750,000  is  to  be  expended  on  the  steam- 
driven  electrical  generating  plant  which  is  being  erected  at 
East  Chicago,  Ind.,  by  the  Northern  Indiana  Gas  &  Elec- 
tric Company  of  Hammond,  Ind.  Construction  operations 
have  been  in  progress  since  the  early  part  of  December, 
and  the  steel  work  and  radial-brick  stack  are  well  under 
way.  This  station  is  being  constructed  to  meet  the  rapidly 
increasing  demand  for  electrical  energy  from  the  cities  and 
towns  of  northern  Indiana.  Since  191 1  there  has  been  an 
increase  of  60  per  cent  in  the  electrical  business  of  the 
Northern  Indiana  Gas  &  Electric  Company,  owing  to  the 
growth  of  industries  in  Hammond,  Gary,  Indiana  Harbor, 
East  Chicago,  Whiting,  Michigan  City  and  other  cities  and 
towns.  From  this  spectacular  increase  in  the  demand  for 
electricity  and  from  the  number  of  industrial  works  which 
have  sprung  up,  Manager  W.  D.  Ray  predicts  that  this  por- 
tion of  Indiana  will  prove  a  second  Pittsburgh  region. 

The  power  plant  will  be  situated  at  the  intersection  of 
the  Calumet  River  and  the  government  canal,  so  that  it  will 
have  plenty  of  water  for  condensing  purposes.  It  has  been 
designed  for  an  ultimate  output  of  30,000  kw,  but  only  two 
5000-kw,  60-cycle,  three-phase  Westinghouse  generating 
units  will  be  installed  at  first.  They  will  be  driven  by  two 
Westinghouse-Parsons  steam  turbines  running  at  3600 
r.p.m.  Heine  boilers  and  Westinghouse  surface  condensers 
will  constitute  part  of  the  steam  equipment  used. 

Electricity  will  be  generated  at  11,000  volts  and  trans- 
mitted to  the  steel  mills  and  other  factories  in  the  neighbor- 
ing towns  without  the  use  of  intermediate  transformers 
except  for  lighting.  Electricity  for  lighting  will  be  stepped 
down  through  11,000-2300-volt  transformers  before  being 
sent  out  on  the  lines. 

At  present  there  is  a  33,000-volt,  three-phase  trunk  line, 
with  an  overhead  ground  wire  running  from  the  company's 
generating  station  at  Hammond  to  Michigan  City,  a  dis- 
tance of  35  miles.  This  line  supplies  small  towns  on  either 
side  of  the  right-of-way.  In  the  spring  it  is  the  intention 
of  the  company  to  erect  wooden-pole  lines  extending  from 
the  new  plant  at  East  Chicago  to  Dyer,  Griffith,  Highland 
and  New  Chicago. 

Several  of  the  larger  steel  manufacturers  using  electrical 
energy  supplied  by  the  Northern  Indiana  company  are  al- 
ready  operating   night   and   day,    and   special   inducements. 


The  Electric  Vehicle  at  Boston 

At  a  meeting  of  the  Electric  Motor  Car  Club  of  Boston. 
Feb.  27,  an  extended  discussion  of  the  forthcoming  elec- 
tric-vehicle publicity  campaign  took  place.  Plans  are  being 
made  for  the  concentration  of  advertising  efforts  under 
appropriations  covering  several  months'  work  instead  of 
the  former  policy  of  carrying  separate  displays  in  scattered 
locations. 

Special  efforts  will  be  made  to  place  pleasure-car  adver- 
tisements on  pages  of  the  daily  press  devoted  to  social 
interests,  while  commercial-vehicle  publicity  is  to  be  car- 
ried close  to  the  financial  pages.  '  Mr.  C.  D.  Marsh,  New 
York,  and  Mr.  O.  G  Draper,  business  secretary  of  the  club, 
emphasized  the  importance  of  "boosting"  the  electric  ve- 
hicle without  "knocking"  gasoline  competitors'  machines. 
Each  type,  they  declared,  has  its  own  field  of  economical 
service.  The  club's  meetings  in  the  near  future  will  be 
addressed  by  speakers  capable  of  bringing  out  actual  exper- 
iences with  the  electric  vehicle. 

A  campaign  is  also  afoot  to  increase  the  membership  of 
the  organization  among  users  of  trucks  and  pleasure  cars 
of  this  type.  Public  electric  garages  are  being  informed 
about  the  club  and  its  work.  A  booklet  of  twenty-two 
pages  has  just  been  published  listing  the  members  and 
outlining  what  has  been  done  at  Boston  in  the  past  two 
years  to  introduce  the  electric  vehicle.  There  are  now  401 
passenger  and  240  commercial  electric  vehicles  in  service 
in  eastern  Massachusetts,  excluding  Worcester.  The  club 
has  over  loo  members,  a  permanent  paid  secretary  with 
headquarters  at  39  Boylston  Street,  Boston,  and  committees 
working  on  civic  relations,  rates,  garages  and  other  prob- 
lems of  interest  to  the  industry. 

In  addition  to  the  work  already  accomplished  the  plans 
of  the  club  include  the  establishment  of  a  bureau  for  motor- 
truck drivers,  a  bureau  of  information  which  will  record 
data  upon  the  details  of  electric  cars,  their  mechanical  con- 
struction and  other  points  of  service  to  electric-car  owners, 
the  establishment  of  a  theater-district  electric  garage  in 
Boston  and  the  arrangement  of  New  England  tours  and 
mapping  of  charging  stations  in  the  territory. 


Ice  Coating  on  Overhead  Conductors 

As  a  result  of  observations  made  upon  ice-coated  wires 
after  a  sleet  storm  at  Portland,  Ore.,  on  Jan.  16,  1912,  which 
brought  down  from  500  to  700  miles  of  live  wire  and  caused 
the  loss  of  from  300  to  500  poles,  Mr.  William  R.  King, 
((insulting  engineer,  Portland,  has  arrived  at  the  following 
conclusions : 

Whether  merely  a  coincidence  or  an  exemplification  of 
some  unrecognized  law  cannot  be  definitely  stated,  but  it  is 
evident  that  some  definite  relation  exists  between  the  cross- 
sectional  area  of  the  original  wire  and  that  of  the  combined 
areas  of  the  wire  and  its  ice  covering  when  the  latter  has 
been  corrected  for  breakage  and  deformation.  The  com- 
bined areas  seem  to  vary  approximately  as  the  square  root 
of  the  diameter  of  the  original  wire. 

Thus,  where  A  represents  the  combined  cross-sectional 
area  of  ice  and  wire  in  square  inches,  d  the  diameter  of  the 
supporting  wire  in  inches  and  K  a  constant,  we  have 
A  =  K  V  d.  The  value  of  K  was  found  to  vary  between 
the  limits  2.640  and  2.357. 

At  the  termination  of  the  Portland  ice  storm  the  actual 
ice  load  carried  by  the  wires  was  in  close  agreement  with 
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the  maximum  coating,  "0.5  in.  thick  all  around  the  wire," 
assumed  by  the  committee  on  overhead-line  construction  of 
the  National  Electric  Light  Association.  The  meteoro- 
logical conditions  which  obtained  throughout  the  Port- 
land storm,  although  not  usual,  were  certainly  not  unique. 
Mr.  King  argues  that,  in  the  light  of  the  above  data,  it 
would  appear  that  the  maximum  loading  assumed  by  this 
committee  may  possibly  be  too  small  to  provide  an  adequate 
factor  of  safety. 


An  Electric-Service  Decoration 

Decorative  insignia  to  mark  length  of  service  of  em- 
ployees are  something  of  a  novelty  among  central-station 
companies,  but  the  idea  has  been  taken  up  by  the  Com- 
monwealth Edison  Company  of  Chicago.  This  company 
on  the  first  of  the  year  distributed  to  935  of  its  employees  a 
service  badge  in  the  form  of  a  gold  pin,  which  may  be  worn 
as  a  mark  of  distinction.  The  badge  is  awarded  only  to 
those  who  have  been  in  the  service  of  the  company  for  five 
years  or  longer  and,  subject  to  that  condition,  is  given  to 
all  employees  without  distinction.  It  is  in  the  shape  of  an 
oval  button,  J4  >'i.  wide  and  not  quite  l/2  in.  high,  and  bears 
the  legend  "Commonwealth  Edison  Service,"  the  center 
portion  consisting  of  a  relief  representation  of  an  incan- 
descent lamp  with  rays  surrounding  it. 

The  plain  badge  indicates  a  term  of  service  of  at  least 
five  years   and   not   exceeding   ten  years.     Additional    five- 
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year  periods  of  service  are  indicated  as  follows:  Ten 
years,  one  blue  enamel  star;  fifteen  years,  two  stars; 
twenty  years,  three  stars;  twenty-five  years,  four  stars; 
thirty  years,  three  stars  and  one  ruby;  thirty-five  years, 
two  stars  and  two  rubies ;  forty  years,  one  star  and  three 
rubies;  forty-five  years,  four  rubies.  The  completion  of 
fifty  years  of  service  will  be  marked  by  four  rubies  and  one 
diamond.  The  matter  of  preparing  and  distributing  these 
badges  has  been  assigned  to  the  service  annuity  committee, 
which  as  soon  as  practicable  after  the  first  of  January  and 
of  July  of  each  year  will  attend  to  the  distribution  of  new 
badges  and  to  the  addition  of  stars  and  jewels  to  old  ones. 
The  badges  were  sent  out  to  the  employees  with  a  letter 
from  President  Samuel  Insull,  in  which  lit  said  that  he 
hoped  the  recipients  would  have  the  same  feeling  of  pleas- 
ure and  pride  in  wearing  the  badges  as  he  had  in  present- 
ing them.  On  the  back  of  each  badge  is  the  owner's  name 
with  the  date  when  he  or  she  entered  the  service. 


Settlement  of  Mercury- Vapor  Lamp  and  Rectifier 
Litigation 

The  patent  controversies  which  have  been  pending  for 
many  years  between  the  Cooper  Hewitt  Electric,  the  Gen- 
eral Electric  and  the  Westinghouse  Electric  &  Manufactur- 
ing companies  with  reference  to  mercury  rectifiers  and 
mercury-vapor  lamps  have  been  brought  to  a  conclusion 
by  an  exchange  of  licenses  under  the  patents  of  Dr.  Peter 
Cooper  Hewitt,  Ezechiel  Weintraub,  Percy  II.  Thomas,  C. 
P.  Steinmetz,  and  others.  Both  the  Westinghouse  Electric 
&  Manufacturing  Company  and  the  General  Electric  1  om 
pany  have  been  licensed  to  manufacture  mercury  rectifiers. 
At  the  same  time  an  exchange  of  licenses  has  been  effected 
between  the  General  Electric  Company  and  the  1  oopei 
Hewitt  Electric  Company  with  reference  to  mercurj  vapot 
lamps  of  all  types  so  that  such  lamps,  which  arc  formally 
known  as  Cooper  Hewitl  lamps,  maj  be  manufactured  bj 
each  of  these  two  companies. 


National  Independent  Telephone  Convention 
at  Chicago 

A  resolution  that  the  National  Independent  Telephone 
Association  favor  vesting  in  the  Interstate  Commerce  Com- 
mission complete  powers  to  fix  telephone  rates,  control 
competition  and  prevent  discrimination  caused  a  heated 
discussion  at  the  sixteenth  annual  convention  of  the  asso- 
ciation, held  at  the  Hotel  LaSalle,  Chicago,  Feb.  18,  19 
and  20.  The  proposed  resolution  was  drawn  up  by  a  com- 
mittee of  which  Judge  X.  G.  Hunter,  of  Indiana,  was  chair- 
man, and  further  authorized  the  association's  board  of 
directors  to  suggest  to  the  Interstate  Commerce  Commis- 
sion methods  of  regulation. 

Mr.  D.  M.  Neill,  of  Minnesota,  who  opposed  the  resolu- 
tion, insisted  that  since  the  board  of  directors  had  con- 
sidered it  without  coming  to  any  decision,  careful  delibera- 
tion ought  to  be  taken  by  the  convention.  A  motion  was 
made  that  the  resolution  be  laid  on  the  table  indefinitely. 
Mr.  H.  D.  Critchfield.  of  Chicago,  said  that  the  matter 
was  one  needing  immediate  attention.  The  present  powers 
of  the  Interstate  Commerce  Commission,  he  declared,  are 
so  ill  defined  as  to  be  barely  subject  to  interpretation.  He 
expressed  the  belief  that  public  utilities  ought  to  be  regu- 
lated and  governed  by  a  commission  whose  duties  are 
clearly  defined.  Mr.  E.  B.  Fisher,  of  Grand  Rapids,  cited 
cases  where  the  Interstate  Commission  regulates  exchange 
rates  in  Maryland  and  Virginia,  but  said  that  he  did  not 
believe  in  the  commission  controlling  intrastate  business 
Both  sides  of  the  discussion  were  well  supported,  but  as 
matters  seemed  to  come  to  no  satisfactory  end,  a  substitute 
motion  was  carried,  referring  the  question  to  the  incoming 
board  of  directors. 

All  parts  of  the  United  States  were  well  represented  at 
the  convention.  The  sessions  were  opened  with  an  address 
of  welcome  by  Mr.  Leon  Hornstein,  assistant  corporation 
counsel  of  Chicago,  who  spoke  in  behalf  of  Mayor  Harri- 
son. Judge  N.  G.  Hunter,  of  Indiana,  responded. 
President  Savage's  Address 
The  address  by  Mr.  Manford  Savage,  president  of  the 
association,  dealt  with  general  problems.  The  lack  of 
progress  toward  a  general  adjustment  of  existing  unfavor- 
able telephone  conditions  he  attributed  to  the  enactment  of 
new  statutes  creating  utility  commissions  whose  duties  and 
powers  are  ill  defined.  In  some  cases  these  laws  are  so 
obscurely  worded  as  to  make  the  best  commissions  proceed 
with  extreme  slowness  until  sure  of  their  ground.  But 
beyond  this,  it  was  asserted,  the  one  thing  that  has  pre- 
vented putting  the  telephone  business  on  a  better  and  more 
enduring  basis  generally  has  been  the  attitude  of  the  parties 
most  concerned  toward  each  other.  Hopes  were  enter- 
tained, he  said,  that  in  the  near  future  a  legislative  dam 
might  be  constructed  which  would,  to  the  great  advantage 
of  legitimate  investors,  prevent  the  unrestricted  flow  of  the 
people's  money  into  speculators'  reservoirs  in  distant  places. 
Telephone  securities  would  then  no  longer  have  to  compete 
in  the  money  market  with  stocks  on  which  a  fictitious  value 
is  placed.  There  would  he  left  in  the  home  market 
funds  for  legitimate  investment,  now  sent  to  distant  places, 
he  said,  by  custom  and  by  the  drawing  power  of  a  gambler's 
percentage.  The  speaker  believed  further  that  no  line  dis- 
tinction will  be  permitted  as  to  what  is  competition  and 
what  is  mom 

"Would  it  be  too  drastic."  asked  Mr,  Si  imend 

the  bankruptcy  act  so  that  if  a  corporation  called  into  being 
under  the  provision  of  some  law  should  be  guilty  of  unfair 
competition,  discrimination  between  individuals  or  com- 
munities, or  any  other  act  prohibited  by  law,  such  unlawful 
I  acts  shall  operate  to  declare  the  offending  corpora- 
tion an  involuntary  bankrupt,  and  call  for  the  appointment 
of  a  trustee  to  wind  up  the  affairs  of  the  concern  and  sell 
its  assets  to  the  highest  bidder  and.  render  its  charter  for- 
ever invalid?1" 
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Since  local  ownership  and  operation  are  inseparably  con- 
nected, Mr.  Savage  asked  that  Congress  limit  national 
statutes  and  the  jurisdiction  of  the  Interstate  Commerce 
Commission  so  as  to  apply  only  to  toll  business  and  to  such 
companies  as  do  interstate  exchange  business,  leaving  the 
local  exchange,  the  manner  of  its  operation  and  its  duties 
and  privileges  entirely  to  state  regulations. 

The  national  association,  said  Mr.  Savage,  furnishes  a 
forum  in  which  the  best  thought  in  the  nation  along  tele- 
phone lines  can  be  brought  forth.  He  expressed  his  belief 
that  the  National  Independent  Telephone  Association  should 
take  steps  toward  having  the  independent  telephone  busi- 
ness placed  fully  and  thoroughly  before  Congress  and 
other  governmental  bodies  having  jurisdiction  over  tele- 
phone operation.  These  and  other  matters  of  equal,  if  not 
greater,  importance  could  be  handled  by  a  national  associa- 
tion, with  the  sincere  support  of  the  telephone  men  of  the 
country.  In  closing,  the  speaker  said:  "We  are  inde- 
pendent of  any  monopolistic  control,  but  not  independent  of 
each  other." 

Committees  on  resolutions  and  on  credentials  were  ap- 
pointed, with  Messrs.  N.  G.  Hunter  and  W.  F.  Goodrich  as 
the  respective  chairmen. 

Telephone  Service 

The  program  of  Feb.  19  was  conducted  by  the  Telephone 
Service  Association,  of  which  Mr.  R.  L.  Barry,  of  St.  Paul, 
was  chairman.  A  talk  was  given  by  Mr.  J.  W.  Callahan 
on  the  subject  of  the  service  association  and  its  purpose. 

Some  conclusions  from  field  observation  were  given  by 
Mr.  F.  L.  Eldridge,  who  is  field  manager  of  the  Central 
States  Telephone  Service  Association.  He  found,  he  said, 
that  many  companies  were  paying  dearly  for  what  the 
association  was  furnishing  to  its  members  without  charge. 
Company  members  of  this  association  can  have  the  services 
of  an  engineer  by  paying  merely  his  traveling  expenses. 

An  illustrated  lecture  followed,  by  Mr.  M.  H.  Moffett, 
of  the  National  Carbon  Company,  on  "The  Manufacture 
and  Care  of  Dry  Batteries." 

Mr.  H.  S.  Durant,  of  the  American  Steel  &  Wire  Com- 
pany, next  gave  an  illustrated  lecture  on  the  "Manufacture 
and  Use  of  Steel  Wire  in  the  Telephone  Industry."  From 
the  crude  state,  he  traced  the  iron  through  the  blast  furnace 
and  rolling  mills  to  the  wire-drawing  operation  and  finally 
to  the  annealing  and  galvanizing  processes. 

Mr.  B.  W.  Borton  in  his  talk  on  "Advertising"  said  that 
persistent  methods  are  necessary  to  get  good  results  from 
advertising.  Some  novel  and  effective  ways  in  which  the 
independent  telephone  company  in  Chicago  has  increased 
the  number  of  its  existing  subscribers  were  also  mentioned 
by  Mr.  C.  W.  Winkler. 

"Manufacture,  Care  and  Maintenance  of  Storage  Bat- 
teries" was  the  subject  of  Mr.  H.  M.  Beck's  illustrated 
lecture.  He  described  the  best  methods  of  telling  when  the 
limits  of  charge  and  discharge  are  reached,  and  recom- 
mended the  gravity  test  as  the  best  indication  for  discharge. 
Suggestions  were  also  given  on  the  choice  of  pilot  cells, 
when  used,  and  on  the  care  to  be  taken  in  order  that  the 
readings  may  be  of  value. 

Because  of  delay  in  holding  the  election  of  directors,  the 
program  of  Feb.  20  was  late  in  starting.  The  remaining 
papers,  on  "Telephone  Transmission,"  by  Mr.  R.  L.  Stader- 
mann,  of  Terre  Haute,  Ind.,  and  "Telephone  Traffic,"  by 
Messrs.  H.  D.  Stroud,  Chicago,  and  W.  F.  Vivian,  Grand 
Rapids,  Mich.,  were  read  hurriedly,  in  order  that  the  asso- 
ciation business  might  be  concluded.  Mr.  Stadermann's 
paper  pointed  out  the  places  where  energy  losses  are  to  be 
encountered  in  telephone  transmission  and  suggested  how 
these  losses  could  be  minimized  by  the  careful  choice  of 
equipment  and  the  right  kind  of  line  construction.  He 
mentioned  the  troubles  contended  with  by  independent 
telephone  companies  owing  to  other  companies  holding  the 
patents  on   loading   coils. 


The  joint  talk  by  Messrs.  Stroud  and  Vivian  gave  an 
idea  of  how  the  traffic  of  a  telephone  company  can  be 
systematically  analyzed  and  how  the  percentage  of  lost 
calls  and  lost  subscribers  can  be  cut  down.  The  data  com- 
piled revealed  that  many  traffic  managers  neglect  keeping 
an  account  of  overtime,  the  average  revenue  from  which 
amounts  to  6  per  cent  of  the  total  long-distance  revenue. 

Prof.  R.  S.  Butler,  of  the  University  of  Wisconsin,  fol- 
lowed with  a  brief  talk  on  his  subject,  "Some  Phases  of 
Efficiency  in  Business." 

The  convention  closed  with  the  report  on  the  election  of 
the  board  of  directors.  Of  the  seventeen  elected,  eleven 
were  members  of  the  outgoing  board.  The  officers  will  be 
elected  at  a  special  meeting  of  this  board  held  in  March. 
The  men  who  make  up  the  board  are  Messrs.  J.  W.  Cal- 
lahan, Chicago,  111.;  H.  D.  Critchfield,  Chicago,  "ill. ;  J.  B. 
Earl,  Waco,  Texas;  E.  B.  Fisher,  Grand  Rapids,  Mich.; 
P.  C.  Holdoegel,  Rockwell  City,  la. ;  N.  G.  Hunter,  Wabash, 
Ind. ;  L.  D.  Kellogg,  Chicago,  111. ;  -F.  B.  McKinnon,  Abilene, 
Kan.;  H.  B.  McMeal,  Chicago,  111.;  C.  Y.  McVey,  Cleve- 
land, Ohio ;  Warren  Pratt,  Kenney,  Neb. ;  G.  W.  Robinson, 
St.  Paul,  Minn.;  Manford  Savage,  Champaign,  111.;  E.  D. 
Schade,  Johnstown,  Pa. ;  W.  J.  Thomas,  Shelbyville,  Ky. ; 
H.  C.  Todd,  Marysville,  Mo.,  and  Richard  Valentine,  Janes- 
ville,  Wis. 

Nearly  400  attended  the  convention  banquet  held  at  the 
Hotel  LaSalle,  Wednesday  evening,  Feb.  19.  Following 
the  dinner  a  theatrical  and  musical  entertainment  was  given 
on  a  temporary  stage.  A  number  of  manufacturers  took 
part  in  the  exhibit  held  in  connection  with  the  convention. 


Proposed  Licensing  of  Engineers  in  Iowa 

Civil  engineers  in  Iowa  are  advocating  the  passage  of  a 
law  providing  for  the  licensing  of  engineers  and  surveyors 
in  that  State.  Civil  engineering,  for  the  purposes  of  the 
act,  is  held  to  embrace,  among  other  things,  the  design  and 
supervision  of  the  construction  of  "works  for  the  develop- 
ment, transmission  and  application  of  power,  and  of  elec- 
trical, mechanical,  mining,  industrial,  hydraulic,  municipal, 
sanitary,  structural  and  other  works."  Licenses  are  to  be 
granted  by  a  state  board  of  examining  engineers  to  be 
appointed  by  the  Governor.  Each  member  of  this  board 
shall  be  "a  professional  civil  engineer"  of  recognized  stand- 
ing. For  the  first  year  the  board  may  issue  licenses' without 
examination  to  reputable  persons  in  responsible  charge  of 
engineering  work;  after  that  licenses  shall  be  issued  only  to 
candidates  passing  an  examination.  Penalties  are  provided 
for  the  punishment  of  persons  claiming  to  be  licensed 
engineers  without  legal  authority. 


President  Eliot  on  the  Expert  Witness 

In  his  address  on  "The  Causes  of  Dissatisfaction  with 
the  Courts,"  delivered  before  the  Massachusetts  Bar  Asso- 
ciation, Dr.  Charles  W.  Eliot,  president  emeritus  of  Har- 
vard University,  named  several  of  the  abuses  of  legal 
practice  in  this  country,  mentioning  among  the  number  the 
introduction  of  the  expert  witness  whose  testimony  is 
relied  upon  to  prove  the  case  of  the  side  on  whose  behalf 
he  appears.     President  Eliot  said : 

"With  the  enormous  extension  of  applied  science  into 
commerce,  trade,  manufacturing  and  transportation  a  new 
kind  of  advocate  has  found  a  place  in  the  courts,  namely, 
the  expert  witness ;  and  from  the  frequent  employment  of 
such  experts  in  both  civil  and  criminal  cases  a  new  source 
of  popular  distrust  and  disaffection  has  appeared  in  the 
courts.  Many  suits  involving  large  amounts  of  money  turn 
on  expert  testimony,  and  the  experts  summoned  on  either 
side  turn  out  to  be  not  witnesses  but  advocates. 
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"In  two  classes  of  cases  these  hot  disputes  between  men 
of  science,  enlisted  on  opposite  sides  of  the  same  case,  have 
brought  great  discredit  on  judicial  procedure  and  on  men 
of  science  as  candid  students  of  the  truth.  These  two 
classes  of  cases  are  patent  cases  and  criminal  cases  involv- 
ing testimony  about  insanity.  Remedies  have  been  sug- 
gested but  not  adopted.  The  employment  by  the  court  of 
official  experts  is  the  most  promising  of  these  remedies. 
Another  proposal  is  a  limitation  of  the  number  of  experts 
that  shall  be  called  in  a  given  case. 

"A  better  remedy  might  perhaps  be  found  in  a  reformed 
public  sentiment  concerning  expert  testimony  within  the 
professions  of  the  engineer,  chemist,  physicist  and  physician 
or  surgeon.  It  ought  to  be  a  disgrace  to  members  of  any 
of  these  professions  to  appear  in  court,  for  money,  to  set 
forth  so  much  of  the  truth  as  tells  in  favor  of  one  side'  of 
the  case,  while  suppressing  all  parts  of  the  truth  which 
support  the  contention  of  the  other  side. 

"In  other  words,  it  ought  to  be  made  clear  in  all  those 
professions  that  honor  requires  their  members  to  appear 
in  court  only  as  impartial  expositors  of  scientific  truth 
so   far  as  it   is  ascertained." 


Franchise  Adjustment  at  Fort  Collins,  Col. 

The  City  Council  of  Fort  Collins,  Col.,  has  now  con- 
tracted for  its  supply  of  electrical  energy  with  the  North- 
ern Colorado  Power  Company,  of  which  Mr.  11.  N.  Wallace 
is  manager.  The  company  agrees  to  relinquish  all  claims 
it  may  have  or  purport  to  have  to  a  franchise  upon  the 
streets  of  the  city,  although  the  city  in  turn  confers  upon 
the  company  the  use  of  the  streets  and  alleys  for  a  period 
of  ten  years,  upon  the  expiration  of  which  time  the  city 
shall  have  the  option  of  purchasing  the  distribution  system 
at  its  "going  value."  Meanwhile  the  company  is  to  con- 
tinue in  use  of  the  streets  until  the  city  shall  have  decided 
to  exercise  such  option.  A  net  rate  of  8.5  cents  per  kw-hr. 
is  established  by  the  contract,  which  provides  that  mag- 
netite-arc lamps  are  to  be  substituted  for  the  present 
carbon-arc  lamps.  Mr.  R.  McF.  Doble  represented  the 
city  as  consulting  engineer.  This  contract  ends  a  two- 
years'  conflict  which  for  a  time  tended  toward  the  con- 
struction of  a   municipal   lighting  plant. 


The  Technical  Staff  in  Public-Utility  Regulation 

In  a  paper  read  before  the  Indiana  Sanitary  and  Water 
Supply  Association  at  Indianapolis,  Feb.  26,  Prof.  W.  D. 
Pence,  chief  engineer  for  the  Wisconsin  Railroad  Com- 
mission and  professor  of  railway  engineering  at  the  Uni- 
versity of  Wisconsin,  described  the  functions  of  the  joint 
technical  staff  of  the  Wisconsin  railroad  and  tax  commis- 
sions in  the  regulation  of  the  public  utilities  of  the  State. 
The  situation  in  Wisconsin  is  to  be  regarded  with  special 
interest  on  account  of  the  thorough-going  scheme  of  regu- 
lation there  provided  for  in  the  initial  legislative  enactment 
and  the  broad  powers  that  have  been  exercised  in  a  vigorous 
way  by  the  regulating  commission. 

The  organization  scheme  of  the  Wisconsin  commission's 
engineering  corps  includes  its  division  into  the  following 
staffs:  administrative,  office,  civil  engineering,  mechanical 
engineering,  electrical  engineering,  gas  engineering.  '^.i< 
and  electric  service,  telephone  service,  railway  service  and 
miscellaneous. 

The  administrative  staff  consists  of  the  chief  engineer, 
assistant  chief  engineer  and  the  heads  of  departments  re 
sponsible  for  the  direction  of  the  work.  The  mechanical 
engineering  staff  is  engaged  in  the  inspection  and  valuation 
of  mechanical  details  of  the  physical  property  of  utilities, 
including  such   items  as  power-plant  machinery  and  equip- 


ment, steam  and  hot-water  plants  (except  street  mains), 
machinery  and  tools,  etc. 

The  electrical-engineering  staff  inspects  and  appraises 
electrical  machinery  and  appliances  in  power  plants  and 
elsewhere,  electric-railway  rolling  stock,  electrical  distribu- 
tion systems,  overhead  and  underground,  telephone  plants 
and  various  tools,  stores  and  supplies  related  to  the  above 
items.  It  also  makes  investigations  with  the  aid  of  other 
departments  and  of  plant  operators  with  a  view  to  suggest- 
ing improvements  in  the  operating  conditions  of  electrical 
properties. 

The  gas  and  electric  service  staff  inspects  and  investigates 
gas  and  electric  service,  formulates  and  revises  rules  for 
standards  of  service,  tests  and  calibrates  instruments  used 
in  service  measurements,  investigates  electrolysis  of  mains, 
and  suggests  improvements. 

The  technical  staff  is  made  up  almost  exclusively  of 
technical  graduates  who  are  appointed  in  part  through  a 
formal  rule  of  the  State  Civil  Service  Commission  and  in 
part  by  special  authorization  by  the  Railroad  Commission. 
In  the  recruiting  of  the  engineering  staff  there  is  entire 
freedom  from  political  influence  or  pressure  of  any  descrip- 
tion. 

The  commission  has  established  uniform  systems  of  ac- 
counting for  the  various  utilities  of  the  states  and  in  ac- 
cordance therewith  has  formulated  a  classification  scheme 
for  grouping  the  various  items  of  physical  property.  For 
electric  utilities  these  are  as  follows:  A — land:  (1)  power- 
station  land,  (2)  substation  land,  (3)  all  other  lands; 
B — transmission  and  distribution:  (1)  transmission  system, 

(2)  distribution  system,  (3)  transformers,  (4)  meters, 
(5)  commercial  lamps  and  lamp  equipment,  (6)  municipal- 
contract  lighting  systems;  C — buildings  and  miscellaneous 
structures:  (1)  power-plant  buildings,  (2)  substation,  trans- 
former-station and  storage-battery  buildings,  (3)  general 
office  buildings,  (4)  miscellaneous  buildings;  D — plant 
equipment:  (1)  steam-power-plant  equipment,  (2)  gas- 
power-plant  equipment,  (3)  hydraulic-power-plant  equip- 
ment, (4)  boiler-plant  equipment,  (5)  producer-gas  equip 
ment,  (6)  dams,  canals  and  flumes,  (7)  substation,  trans- 
former-station and  storage-battery  equipment;  F — general 
equipment:  (1)  utility  equipment,  (2)  general  office  equip- 
ment, (3)  shop  equipment,  (4  I  miscellaneous  equipment; 
F — paving:  paving  over  trenching;  11 — materials  and  sup- 
plies:  (1)    electric-line  supplies,    (2)   power-plant  supplies, 

(3)  general  office  supplies,  (4)  fuel,  (5)  miscellaneous 
supplies. 

For  gathering  information  concerning  the  quality  of  the 
utility  service  rendered  in  the  State,  traveling  laboratory 
equipments  have  been  provided,  service  in  being 

made  as  follows:  (1)  Accuracy  of  meters;  methods  of  list- 
ing; limit  of  error  allowable.     (2)   Uniformity  of  vol 
allowable  variation  from  normal;  interruptions.     (3)   Lamp 
efficiency;  provisions  for  lamp  renewals; 
stallation;  safety;  voltage  limits;  adequacy  of  wiring 

"It  was  early  seen,"  said  Professor  Pence,  "that  to 
the  drastic  basis  of  enfoi  >uld  require  a  large  out- 

lay in  the  way  of  field  staff  and  laboratory  equipment,  and 
the  decision  was  made  to  adhere  to  the  policy  of  moderation 
which  had  pervaded  the  previous  work  oi  the  conn:. 
It  was  also  seen  that  undue  pressure  at 
discourage  and  possibly  even  disable  certain  of  the  smaller 
ami  weaker  utilities  which  ought  to  have  reasonable  time 
and  assistance  in  adjusting  themselves  to  the  change  of 
situation  broughl  about  by  the  enactment  of  the  utility  law. 
les,  the  opportunity  to  stimulate,  on  the  part  of  the 
utilities,  the  habit  of  self-criticism  on  a  sound  and  scientific 
basis  and  to  cultivate  the  element  of  pride  and  satisfaction 
in  the  rendering  of  a  good  quality  o\  service  was  not  to  be 
wantonly  sacrificed.  The  wisdom  shown  in  the  adoption  of 
this  policy  on  the  part  of  the  commission  has  been  amply 
confirmed  h\  tin-  results  attained  in  the  course  of  the  four 
years  and  more  since  these  rules  were  first  adopted." 
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Cleveland  Contractors'  Methods  Questioned 

Assistant  Prosecuting  Attorney  Samuel  Doerfler  and 
County  Detective  James  Doran  visited  the  offices  of  the 
Cleveland  Electrical  Contractors'  Association  in  the  Cax- 
ton  Building,  Cleveland,  Ohio,  last  week  and  confiscated 
the  books  and  records  of  the  organization.  Secretary  Frank 
M.  Grant  was  summoned  before  the  grand  jury  and  ques- 
tioned as  to  the  manner  in  which  the  members  conduct 
their  business.  An  attempt  was  made  to  show  that  the  con- 
tractors maintain  a  certain  fixed  price.  Mr.  Doerfler  de- 
clares that  the  data  and  sales  books  by  which  the  con- 
tractors are  said  to  be  guided  were  secured  among  the 
other  property  taken  from  the  offices. 

Recently  a  raid  was  made  on  the  offices  of  the  Cleveland 
Insurance  Exchange,  its  books  and  records  were  taken  and 
its  secretary  and  clerical  force  were  called  before  the  grand 
jury.  In  this  case  indictments  were  returned  against  a 
number  of  prominent  agents  on  the  charge  of  violating  the 
anti-trust  law. 


Arkansas  Bill  Denning  Newspapers  as  Public 
Utilities 

The  bill  introduced  before  the  Arkansas  State  Legislature 
by  Senator  Covington  to  declare  newspapers  public  utilities 
and  to  regulate  the  placing  and  heading  of  news  concern- 
ing crimes  and  criminal  cases  passed  the  State  Senate  Feb. 
27.  The  bill  not  only  renders  a  newspaper  liable  for  false 
statements  by  a  fine  of  $1,000  to  $5,000  but  makes  the  re- 
porter responsible  for  such  items  subject  to  a  heavy  fine 
and  imprisonment.  It  provides  that  a  newspaper  shall  give 
equal  space  and  prominence  to  articles  in  refutation  of  mis- 
leading statements. 


Application  for  New  Franchise  at  Lexington,  Ky. 

A  schedule  of  charges  placing  the  maximum  for  resi- 
dential lighting  at  14  cents  per  kw-hr.,  for  motor  service  at 
10  cents  per  kw-hr.  and  for  commercial  lighting  at  12  cents 
per  kw-hr.,  with  liberal  discounts,  has  been  filed  with  Com- 
missioner Charles  Pulliam,  of  Lexington,  Ky.,  by  the 
Lexington  Utilities  Company  in  a  petition  asking  that  a 
new  franchise  be  granted  it.  The  Lexington  Utilities  Com- 
pany seeks  a  new  twenty-year  franchise,  for  although  its 
present  permit  does  not  expire  for  three  years  it  is  desirous 
of  marketing  new  bond  issues  and  desires  to  extend  its 
privileges.  The  new  schedule  of  charges  as  specified  by 
the  company  is  slightly  lower  than  the  original  one,  and 
it  is  believed  that  the  franchise  which  has  been  asked  will 
be  given.  The  Housewives'  League  of  Lexington  has  pro- 
tested vigorously  before  Commissioner  Pulliam  against  any 
increase  in  rates. 


Public  Service  Commission  News 
Massachusetts  Commission 

The  Gas  and  Electric  Light  Commission  has  approved 
the  issue  by  the  Gardner  Electric  Light  Company  of  400 
shares  of  additional  common  stock  at  $150  per  share,  and 
of  an  equal  amount  of  preferred  stock  at  $105  per  share, 
to  meet  the  cost  of  extensions  and  improvements.  The 
company  recently  built  a  high-tension  line  from  Gardner 
to  Barre  at  an  expense  of  about  $52,000,  constructed  dis- 
tribution systems  in  the  towns  of  Westminster,  Hubbards- 
ton  and  Barre  costing  $35,000,  and  made  additions  to  its 
generating  station  and  distribution  system  in  Gardner  cost- 
ing $37,000.  The  excess  of  these  expenditures  over  the 
proceeds  of  stock  previously  approved  is  about  $102,000. 

Chairman  Barber  of  the  Gas  and  Electric  Light  Commis- 
sion recently  appeared  before  the  legislative  committee  on 
ways  and  means  in  support  of  the  resolve  to  appropriate 


$15,000  to  enable  the  Attorney-General  to  meet  the  proceed- 
ings in  the  Haverhill  gas  case,  as  outlined  recently  in  these 
columns.  An  injunction  has  been  obtained  by  the  gas  com- 
pany in  the  federal  courts  against  the  enforcement  of  an 
order  of  the  board  reducing  the  price  of  gas.  Chairman 
Barber  has  declared  that  the  future  of  public-utility  regu- 
lation in  Massachusetts  is  at  issue  in  the  case. 

New  York  Commission 
The  New  York  Public  Service  Commission  of  the  Second 
District  has  authorized  the  Chatham  Electric  Light  & 
Power  Company  to  exercise  franchises  for  furnishing  serv- 
ice in  Ghent,  Claverack  and  Philmont,  Columbia  County. 
The  application  was  supported  by  the  Philmont  trustees. 
The  application  of  the  Philmont  Lighting  Company  for  ap- 
proval of  franchises  previously  granted  by  the  village  of 
Philmont  and  town  of  Claverack  was  denied. 

Maryland  Commission 

In  an  order  signed  Feb.  25  by  the  Maryland  Public  Serv- 
ice Commission  the  Consolidated  Gas,  Electric  Light  & 
Power  Company  of  Baltimore  was  authorized  to  sell  $312,- 
000  of  4.5  per  cent  bonds  dated  April  1,  1904,  part  of  an 
issue  of  $15,000,000. 

Ohio  Commission 

The  Ohio  Public  Service  Commission  has  granted  per- 
mission to  Mr.  T.  J.  Smith,  sole  owner,  to  sell  to  the  Amer- 
ican Gas  &  Electric  Company  all  assets,  franchises  and 
property  belonging  to  the  New  Lexington  (Ohio)  electric- 
light  plant. 

California  Commission 

The  Railroad  Commission  has  rendered  a  decision  deny- 
ing without  prejudice  the  application  of  the  Arrowhead 
Reservoir  &  Power  Company  to  issue  $4,000,000  of  bonds. 
Suits  were  pending  against  the  company  in  the  Superior 
Court  of  San  Bernardino  County  and  in  the  United  States 
Circuit  Court  at  Los  Angeles,  and  the  commission  held  that 
it  would  be  improper  to  authorize  the  issue  of  bonds. 

A  decision  has  been  rendered  granting  the  application 
of  the  San  Diego  Consolidated  Gas  &  Electric  Company  to 
issue  $204,000  of  bonds.  The  San  Diego  company  was  also 
granted  authority  to  exchange  lands  with  the  Park-Grable 
Investment  Company  in  La  Mesa,  San  Diego  County. 

The  City  Electric  Company  of  San  Francisco  has  applied 
to  the  commission  for  authority  to  sell  $833,000  of  bonds 
which  it  had  been  previously  authorized  to  pledge  as  col- 
lateral security. 

Wisconsin  Commission 

Upon  complaint  that  the  electric  rates  in  Columbus,  Wis., 
were  discriminatory  and  unsatisfactory,  the  commission 
has  ordered  the  present  schedule  discontinued  and  the  fol- 
lowing rates  put  into  effect:  Primary  rate,  10  cents  net 
for  the  first  thirty  hours'  use  per  month  of  the  active  con- 
nected load;  secondary  rate,  8  cents  net  for  the  next  sixty 
hours'  use ;  excess  rate,  6  cents  net.  In  class  A,  consisting 
of  residences,  the  active  load  is  to  be  60  per  cent  of  the 
connected  load  up  to  500  watts  and  335/3  per  cent  of  the 
connected  load  in  excess  of  500  watts.  In  class  B,  con- 
sisting of  stores,  offices,  etc.,  70  per  cent  of  the  total  con- 
nected load  is  to  be  active.  In  class  C,  consisting  of 
churches,  industrial  establishments,  hotels,  schools,  etc.,  55 
per  cent  is  to  be  active.  The  minimum  bill  is  fixed  at  50 
cents.  The  rate  for  motor  service  consists  of  a  charge  of 
25  cents  per  hp  of  nominal  rated  capacity  plus  an  energy 
charge  of  5  cents  per  kw-hr.  For  series  tungsten  street 
lamps  a  charge  of  $3.50  per  100-watt  lamp  per  year  and  an 
energy  rate  of  4.5  cents  per  kw-hr.  was  considered  rea- 
sonable. 

Missouri  Commission 

The  Missouri  State  Senate  has  passed  the  public-ser\  ice 
commission  bill  by  a  vote  of  26  to  5.  The  bill  provides  for 
(lie  regulation  and  control  of  all  Utilities  in  the  State  and 
from  the  Senate  will  go  to  the  Governor  for  his  signature. 
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Current  News  and  Notes 

Argentine  "Wireless"  Signals  Reported  at  Newport. 
— Operators  at  the  naval  wireless-telegraph  station  at  "New- 
port, R.  I.,  on  March  4,  reported  catching  messages  which, 
it  is  supposed,  were  being  exchanged  between  two  stations 
in  the  Argentine  Republic,  7000  to  8000  miles  distant. 
If  these  signals  were  correctly  identified,  this  may  be  the 
greatest  transmission  distance  yet  reached  with  "wireless." 

*  *     * 

Legal  Status  of  the  Engineer. — At  a  meeting  of  the 
Western  Society  of  Engineers  in  Chicago  on  March  3 
there  was  a  topical  discussion  on  the  "Legal  Status  of  the 
Engineer."  Messrs.  W.  H.  Finley,  Lyman  E.  Cooley,  B.  J. 
Arnold,  John  W.  Alvord,  W.  C.  Armstrong  and  others 
took  part.  Relative  to  a  licensing  law  in  Illinois  it  was 
said  that  the  licensing  of  structural  engineers  will  follow 
naturally  after  the  enactment  of  a  state  building  code. 
Other  engineers  in  Illinois  do  not  appear  to  think  a  licens- 
ing law   necessary. 

*  *     * 

Large  Hydroelectric  Plant  in  Switzerland. — The 
Lontsch  Power  Works,  on  the  Klonthalersee,  near  ( "daunts, 
Switzerland,  are  making  arrangements  for  the  installation 
at  their  power  station  of  a  15,000-hp  turbo-generator  set 
which  is  being  built  by  the  Theodor  Bell  &  Company,  of 
Kriens,  and  Brown,  Boveri  &  Company,  of  Baden.  The 
present  equipment  consists  of  six  6500-hp  turbines  directly 
connected  to  their  respective  generators.  With  the  addi- 
tional unit  the  plant  will  have  an  aggregate  rating  of  54,000 
hp,  making  it  the  largest  power  plant  in  Switzerland. 

*  *     * 

Electric  Plant  Puts  to  Sea. — According  to  reports,  the 
electric-light  plant  which  has  supplied  the  town  of  Ocos, 
Guatemala,  for  the  last  four  years  is  about  to  weigh  anchor 
and  put  out  to  sea.  Four  years  ago  a  steamer  of  the  Kos- 
mos  line,  while  making  a  voyage  to  San  Francisco  from 
European  ports,  was  carried  into  shoal  water  near  Ocos 
by  a  tidal  wave,  but  rested  on  an  even  keel  with  undam- 
aged machinery.  An  enterprising  Guatemalan  is  said  to 
have  run  wires  from  the  ship  to  the  shore  and  made 
effective  use  of  the  ship's  generating  plant  to  supply  the 
local  community.  A  Philadelphia  salvage  company  has 
succeeded  in  refloating  the  ship,  however,  and  oil  lamps  will 
probably  come  into  fashion  again  in  Ocos. 

*  *     * 

Instruction  in  Safety. — The  Brooklyn  Rapid  Transit 
Company  has  entered  into  an  arrangement  with  the  Ameri- 
can Museum  of  Safety  for  a  six  months'  campaign  in  the 
public  schools  of  Brooklyn  on  the  subject  of  safety  in  the 
streets  of  the  borough.  The  Museum  has  been  working 
along  similar  lines  in  the  Borough  of  Manhattan  for  some 
time  and  has  in  this  matter  the  hearty  co-operation  of  the 
Board  of  Education.  It  is  hoped  that  through  the  school 
children  the  instruction  will  reach  all  those  who  use  the 
streets  as  pedestrians,  travelers  on  the  surface  cars  or 
drivers  of  vehicles.  The  president  of  the  Museum  is  Mr. 
Arthur  Williams,  and  the  director  under  whose  super- 
vision  ibis  campaign  will  lie  conducted  is  Mr.  W.  H. 
Tolman. 

*  *     * 

University  of  California  Scholarships. — Among  the 
fellowships  and  scholarships  established  by  the  University 
of  California  for  the  academic  year  10 1 3- IQ 1 4.  then  an 
two  Flood  fellowships  in  economics,  yielding  $600  each; 
one  or  two  fellowships  in  physics  under  the  Whiting  fund, 
yielding  $600  each;  one  James  M.  Goewey  scholarship  in 
natural  science,  yielding  $250,  and  one  research  fellowship 
in  problems  of  city  growth  (established  bj  the  Order  of  the 
Native  Sons  of  the  Golden  West),  yielding  $1,000.  These 
fellowships  and  scholarships  are  open  to  graduates  of  other 


colleges  and  universities  as  well  as  to  those  of  the  Univer- 
sity of  California.  Applications  for  the  research  fellowship 
must  be  filed  by  March  15,  and  for  the  others  by  March  20 
and  sent  to  the  recorder  of  the  faculties.  University  of 
California,   Berkeley,   I  al 

Electrical  Enstruments  i\  England. — Special  Agents' 
Series  No.  55,  just  issued  by  the  Department  of  Commerce 
and  Labor,  Bureau  of  Manufactures,  Washington,  D.  C.  is 
a  report  by  Mr.  II.  It.  Brooks,  commercial  agent  of  the 
Department  of  Commerce  and  Labor,  dealing  with  the 
manufacture  of  electrical  instruments  in  England.  The 
equipment,  number  of  employees  and  hours  of  labor,  and 
more  particularly  the  nature  of  the  products  manufactured 
by  seven  leading  makers  of  electrical  instruments  in  I 
land,  and  a  number  of  consular  reports  relating  to  the  use 
of  electrical  switches,  make  up  the  contents  of  this  thirty- 
eight-page  report. 

*  *     * 

Colorado  Electric  Club's  Plan  fur  Edison  Statue. — 
In  connection  with  the  electric  show  to  be  held  in  the  city 
of  Denver  in  the  fall,  the  Colorado  Electric  Club  is  con- 
sidering commissioning  a  sculptor  of  national  reputation  to 
produce  a  bronze  statue  of  Mr.  Thomas  A.  Edison,  to  be 
placed  in  the  new  civic  center.  Plans  are  under  way  to 
make  the  unveiling  and  presentation  of  this  statue  an  im- 
posing ceremony  at  which  there  will  be  a  gathering  of  the 
leading  electrical  men  of  the  industry.  Mr.  Edison  has 
asked  the  club  to  refrain  from  carrying  out  the  project, 
slating  that  he  deeplj  appreciated  the  sentiments  that  actu- 
ated the  Colorado  Electric  Club  in  its  desire  to  honor  him 
in  the  manner  indicated,  but  feels  that  the  Rocky  Moun- 
tain country  has  already  honored  him  sufficiently  by  the 
present  expression  of  its  good  will  and  regard.  But  the 
end  is  not  yet. 

*  *     * 

"Wireless"  Determination  of  Longitude. —  ["our  offi- 
cers of  the  French  army  and  navy  have  sailed  for  this 
country  to  assist  in  the  experiments  with  the  Arlington 
wireless-telegraph  station  by  which  it  is  planned  to  deter- 
mine accurately  the  longitude  difference  between  Washing- 
ton and  the  Eiffel  Tower  "wireless"  Station,  A  United 
States  army  officer  has  also  been  dispatched  to  Paris  to  be 
present  at  the  measurements  on  the  Continental  side.  The 
Arlington  station  has  already  picked  up  messages  from  the 
Eiffel  Tower,  but  as  yet  no  messages  have  been  transmitted 
from  Washington  to  Paris.  The  scout-cruiser  Salem  is 
now  somewhere  in  the  North  Atlantic  Ocean  to  determine 
the  maximum  sending  range  of  the  New  Arlington  station. 
When  last  heard  from  by  the  ship's  wireless  telegraph,  the 
Salem  was  2000  miles  distant,  but  it  is  expected  that  signals 
have  been  received  from  the  powerful  land  station  it  dis- 
tances much  greater  than  the  cruiser's  apparatus  could 
return  an  answer. 

*  *     * 

Mining  in  the  Malay  States. — The  Department  of 
Commerce  and  Labor,  Bureau  of  Manufactures.  Washing- 
ton. D.  C,  ><i  which  Mr.  \.  II.  Baldwin  is  chief,  has  re- 
cently  issued  as   5  tits'  Series  No.   59  a  twenty- 

eight-page  report  on  "Mining  in  the  Federated  Malay 
States."  by  Commercial  Went  l>  t '.  Alexander,  Jr.,  with 
special  reference  to  methods  and  equipment  and  the  market 
for  Vmerican  machinery  and  supplies.  Some  information 
with  resped  to  the  suppl)  of  energy  in  this  little-known 
part  of  the  British  empire  is  given.  The  reasons  for  small 
unit  installations  are  of  interest,  and  one  learns  that,  al- 
though the  enormous  oil  fields  of  Sumatra.  Java  and  Borneo 
are  within  too  miles  of  these  mining  towns,  coal  at  as  high 
as  $16  to  $17  per  ton  is  being  used  at  Ipoh.  Some  of  the 
best-equipped  mines,  however,  are  now  driving  their  mills 
by   mean-  gas   engines,   all   of    English   manu- 

facture. They  are  of  the  suction  type,  with  wet  and  dry 
scrubbers,    and    most    of    the    engines    are    of    the    -ingle- 
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cylinder  four-stroke  cycle  design,  generating  from  30  to  60 
brake-hp.  The  units  are  frequently  installed  in  duplicate. 
Jn  Pahang  Diesel  engines  aggregating  245  hp  are  proving 
very  satisfactory.  The  Chinese  and  Malay  engineers  ap- 
pear to  run  them  with  little  difficulty.  Descriptions  of  the 
various  mines  are  given,  and  the  illustrations  add  interest 
to  Mr.  Alexander's  comprehensive  monograph. 

SOCIETY  MEETINGS 

Electricity  at  Panama  Canal. — Mr.  E.  A.  Lot",  of  the 
General  Electric  Company,  presented  a  paper  on  March  i, 
1913,  before  the  American  Society  of  Swedish  Engineers 
on  the  electrical  features  in  the  construction  and  opera- 
tion of  the  Panama  Canal. 

*  *     # 

Electric-Railway  Problems. — Mr.  Richard  McCulloch, 
vice-president  and  assistant  general  manager  United  Rail- 
ways of  St.  Louis,  on  the  evening  of  March  4  presented  a 
paper  on  "Electric-Railway  Problems"  at  the  meeting  of 
the  Jovian  Chapter  of  the  League  of  Electrical  Interests 
nf  St.  Louis,  Mo. 

*  *     * 

Oklahoma  Association's  Annual  Meeting. — The  sec- 
ond annual  convention  of  the  Gas,  Electric  and  Street  Rail- 
way Association  of  Oklahoma  will  be  held  on  May  6,  7  and 
8,  at  Oklahoma  City,  with  headquarters  at  the  Skirvin 
Hotel.  Prof.  H.  V.  Bozell,  Norman,  Okla.,  is  secretary 
and   treasurer  of   the  organization. 

*  *     * 

Columbia  University  Electrical  Society. — At  a  meet- 
ing of  the  Electrical  Engineering  Society  of  Columbia  LTni- 
versity  to  be  held  March  13,  at  8:15  p.  m.  in  the  Engineer- 
ing Building,  One  Hundred  and  Seventeenth  Street  and 
Broadway,  New  York,  Mr.  P.  R.  Goodwin,  of  the  Western 
Electric  Company,  will  lecture  on  "System  in  Manufactur- 
ing." 

*  *     * 

Central-Station  Employees  to  Give  a  Circus. — The 
annual  entertainment  given  by  the  Commonwealth  Edison 
Company  Section  of  the  National  Electric  Light  Associa- 
tion will  this  year  take  the  form  of  a  circus.  The  enter- 
tainment will  be  held  in  the  new  Medinah  Temple  on  the 
North  Side,  the  date  being  Saturday,  May  10.  Some  un- 
usual "stunts"  are  promised. 

Cleveland  Section,  A.  I.  E.  E. — At  the  recent  meeting 
of  the  Cleveland  Section  of  the  American  Institute  of 
Electrical  Engineers,  Prof.  George  Goldman,  of  the  de- 
partment of  electrical  engineering.  Syracuse  University, 
gave  an  address  on  the  subject  of  "Transformers  for  Multi- 
Frequency  Operation."  Mr.  G.  A.  Thornton  also  spoke  on 
the  subject  of  "The  Constant-Current  Transformer." 

*  *     * 

Canadian  Convention,  June  23,  24  and  25. — The  Cana- 
dian Electric  Association  will  hold  its  next  annual  conven- 
tion at  the  twin  cities  of  Port  Arthur  and  Fort  William 
June  23,  24  and  25.  Favorable  transportation  arrangements 
have  been  made,  and  a  big  convention  is  anticipated.  Mr. 
W.  L.  Bird,  of  Fort  William,  general  superintendent  and 
secretary  of  the  Kaministiqua  Power  Company,  is  presi- 
dent of  the  association. 

*  *     * 

N.  E.  L.  A.  Company  Section  in  St.  Louis. — The 
monthly  meeting  of  the  Union  Electric  Light  &  Power 
Company  Section  of  the  National  Electric  Light  Associ- 
ation was  held  in  the  company's  assembly  hall  in  St.  Louis 
pn  Feb.  28.  Mr.  H.  W.  Eales,  assistant  superintendent  of 
distribution  and  assistant  chief  electrical  engineer,  gave 
a  talk  on  "Adaptability  of  Electrical  Machinery  to  Indus- 
trial Loads,"  illustrated  by  lantern-slide  pictures.  There 
was  a  good  attendance  and  the  Union  Electric  Orchestra 
and  the  Glee  Club  furnished  music. 


Michigan  Convention,  Ottawa  Beach,  Aug.  19-21. — 
The  1913  convention  of  the  Michigan  Section  of  the  Na- 
tional Electric  Light  Association  will  be  held  at  the  Ottawa 
Beach  Hotel,  Ottawa  Beach,  Mich.,  Aug.  19,  20  and  21. 
The  former  plan  of  holding  the  Michigan  meetings  on 
board  ship  during  lake  cruises  has  been  given  up  this  year, 
since  it  was  found  that  many  central-station  men  were  kept 
away  on  account  of  the  resulting  four  or  five  days'  enforced 
absence  from  their  business.  Ottawa  Beach  is  located  on 
the  eastern  shore  of  Lake  Michigan  and  affords  excellent 
facilities  for  boating,  fishing,  bathing,  playing  golf,  horse- 
back riding,  etc.  Mr.  Herbert  Silvester,  18  Washington 
Boulevard,  Detroit,  Mich.,  is  secretary  of  the  Michigan 
Section. 

*     *     * 

March  Program  of  the  St.  Louis  Jovians. — The  League 
of  Electrical  Interests,  Jovian  Chapter,  has  arranged  an 
interesting  program  for  the  remainder  of  this  month,  in- 
cluding a  paper  by  Mr.  George  McD.  Johns,  superintend- 
ent of  the  Fire  Alarm  Telegraph  System  of  St.  Louis,  on 
"New  Developments  in  Fire  Alarm  Telegraph  Systems," 
which  will  be  given  March  11.  The  following  week  Mr. 
Fred  Adam,  vice-president  and  general  manager  of  the 
Frank  Adam  Electric  Company,  will  speak  on  "The  Rela- 
tion of  the  Electrical  Interests  to  the  Architect,"  on  which 
occasion  the  architects  of  St.  Louis  will  be  the  guests  of 
the  league.  "The  Use  of  Electricity  in  the  Largest  Office 
Building  in  the  World"  will  be  the  subject  of  a  paper  by 
Mr.  H.  H.  Humphrey,  consulting  engineer,  on  the  evening 
of  March  25.  Mr.  Claude  L.  Matthews,  of  W.  N.  Matthews 
&  Brother,  St.  Louis,  is  chairman  of  the  entertainment  com- 
mittee of  the  League  of  Electrical  Interests. 


Kilowatt  Club  of  Brooklyn  Edison  Company. — The 
regular  monthly  meeting  of  the  Kilowatt  Club,  whose  mem- 
bership includes  employees  of  the  Edison  Electric  Illumin- 
ating Company,  of  Brooklyn,  and  electrical  contractors  in 
that  city,  was  held  on  the  evening  of  Feb.  24.  Mr.  S.  D. 
Sprong,  electrical  engineer  of  the  local  company,  spoke  on 
"The  Brooklyn  Edison  System  in  Its  Relation  to  the  Elec- 
trical Contractor."  In  the  course  of  his  remarks  he  spoke 
of  the  policy  of  American  public  utility  companies  of  giv- 
ing free  renewal  of  incandescent  lamps  to  certain  of  their 
customers,  stating  that  this  is  contrary  to  European  prac- 
tice. Last  year,  he  said,  the  cost  to  the  Brooklyn  company 
for  free  lamp  renewals  was  $112,000.  This  amount,  he 
considered,  was  well  spent,  since  by  giving  to  its  customers 
lamps  which  it  knew  were  efficient  the  company  promoted 
standardization  of  its  lighting  service  and  gave  assurance 
to  the  customer  that  he  was  obtaining  the  most  economical 
medium  through  which  to  use  that  service. 


National  Fire  Protection  Association. — The  electrical 
committee  of  the  National  Fire  Protection  Association, 
whose  annual  meeting  is  to  be  held  this  month,  as  men- 
tioned in  our  issue  of  Nov.  23,  1912,  page  1088,  has  arranged 
for  the  meeting  on  March  26  and  27,  at  10  a.  m.,  at  the 
rooms  of  the  New  York  Board  of  Fire  Underwriters,  123 
William  Street.  A  recently  issued  Bulletin  refers  to  mat- 
ters that  were  brought  to  the  attention  of  the  electrical  com- 
mittee at  the  last  meeting  which  were  deemed  of  sufficient 
importance  for  further  discussion  before  action  was  taken. 
The  reports  of  the  sub-committees  which  have  been  active 
during  the  past  year  will  be  considered  by  the  full  com- 
mittee and  brought  before  the  New  York  meeting  for  final 
action.  The  Bulletin  contains  general  suggestions  for 
changes  in  the  National  Electrical  Code  made  by  the  com- 
mittee on  the  New  York  Code,  giving  also  reports  of  other 
committees  and  suggested  changes  in  rules.  Mr.  Ralph 
Sweetland,  141  Milk  Street,  Boston,  Mass.,  is  secretary  of 
the  electrical  committee. 
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Conference  of  Electrical  Development  Society 

A  far-reaching  and  significant  movement  marked  by  two-day 
inaugural  sessions  of  the  society  for  promoting  commercial  ex- 
pansion— All  branches  of  the  industry  enlisted  and  represented 


For  the  fertility  of  practical  ideas  which  it  produced,  for 
the  unmistakable  evidences  that  were  shown  of  the  keen 
desire  on  the  part  of  all  who  attended  to  give  and  to 
receive  constructive  suggestions  and  criticisms  for  the 
common  good,  and  for  the  broad-minded  attitude  in  which 
many  of  the  ever-present  problems  of  the  electrical  field 
were  discussed,  neither  with  bitterness  nor 
with  harshness,  but  in  a  spirit  of  real  co- 
operation, the  conference  which  the  Society 
for  Electrical  Development,  Inc.,  held  in  the 
United  Engineering  Societies  Building,  New 
York,  on  March  4  and  5  may  be  regarded  as 
marking  a  new  era  of  progress  in  the  his- 
tory of  the  electrical  industry. 

This  conference  was  the  first  tangible  re- 
sult presented  to  the  electrical  industry  at 
large  of  the  vast  amount  of  detail  work  that 
has  been  performed  by  the  committee  which 
was  appointed  by  representatives  of  the  cen- 
tral stations,  manufacturers,  jobbers,  con- 
tractors and  dealers  at  the  meeting  held  by 
these  interests  at  Association  Island,  New 
York,  on  Sept.  3,  1912,  to  create  an  organi- 
zation to  carry  on  a  co-operative  electrical 
movement    throughout    the    whole    of    the    United    States. 

The  progress  of  the  organization  committee — the  names 
of  whose  members  appeared  in  the  Electrical  World  Sept. 
7.  10.12 — leading  to  the  incorporation  of  the  Society  for 
Electrical  Development,  Inc.,  has  been  recounted  in  these 
columns  and  the  plans  and  purposes  of  the  society  have 
also  been  given. 

The  personnel  of  the  society's  officers  and 
executive  committee,  whose  names  were 
given  in  the  Electrical  World  Jan.  18,  1913, 
is  composed  of  men  of  long  and  successful 
experience  in  all  branches  of  the  electrical 
industry.  Representative  as  these  men  are 
of  the  highest  thought  in  the  field,  their 
affiliation  with  the  society  and  the  indorse- 
ment given  to  it  by  the  interests  which 
they  represent  furnish  assurance  that  in 
so  far  as  is  within  the  possibilities  of  hu- 
man endeavor,  the  society  will  become  a 
potent  force  for  the  mutual  benefit  of  those 
engaged  in  the  manufacture,  sale  or  utiliza- 
tion of  electrical  energy  or  appliances  and 
for  the  greater  uplift  of  mankind. 

About   175   were  present   when   President 
Henrv   L.   Doherty   called   the  conference  to   order   at    10 
a.  m.  on  March  4. 

After  making  an  opening  address,  Mr.  Doherty  pre- 
sented  Mr.  James  M.  Wakeman,  general  manager  of  the 
society,  who  spoke  on  the  "Aims  of  the  Society."  He  was 
followed  by  Mr.  Frank  H.  Gale,  of  the  General  Electric 
Company,  who  read  a  paper  on  "The  News  Value  of  Elec- 
tricity." 

After  a  long  and  animated  discussion  of  Mr.  Gale's 
paper,  an  adjournment  was  taken  until  2:30  p.  m.  At  the 
beginning  of  the  afternoon  session,  Mr.  Doherty  intro- 
duced Mr.  Philip  S.  Dodd,  secretary  of  the  Society  for 
Electrical    Development,    Inc..    who    gave    a    brief    outline 


I1ENKV    I..    DO  HER  IV 


JAMES 


of  the  program  that  had  been   prepared   for  the    .<-- 

A  paper  on  "Electricity  and  the  Architect,"  by  Mr.  Frank 
E.  Wallis,  of  Wallis  &  Goodwillie,  architects,  New  York, 
was  then  read  and  discussed. 

Dr.  Talcott  Williams,  director  of  the  School  of  Journal- 
ism, Columbia  University,  followed  Mr.  Wallis  with  an 
eloquent  address  on  "The  Dissemination  of 
News,"  in  which  he  gave  an  exposition  of 
the  excellent  work  that  is  being  done  at  the 
school  and  told  of  some  of  the  ways  in  which 
this  work  would  ultimately  be  of  benefit  to 
the  electrical  industry. 

Mr.  T.  Commerford  Martin,  executive  sec- 
retary of  the  National  Electric  Light  Asso- 
ciation, then  told  where  that  association  and 
the  Society  for  Electrical  Development,  Inc., 
have  a  common  interest. 

The  next  paper  was  by  Mr.  J.  C.  McQuis- 
ton,  of  the  Westinghouse  Electric  &  Manu- 
facturing Company,  whose  subject  was 
"Efficiency  in  Local  Advertising."  Thi6 
paper  induced  a  vast  amount  of  useful  dis- 
cussion and,  owing  to  the  lateness  of  the 
hour,  further  business  was  postponed  until 
the  evening  session,  which  was  started  at  8.00  p.  m. 

At  this  session  interest  was  aroused  to  a  high  pitch  by 
the  reading  by  Mr.  T.  Commerford  Martin  of  a  digest 
which  had  been  made  by  him  of  the  many  ideas  and  sug- 
gestions for  carrying  on  the  society's  work  that  had  been 
received  by  mail  from  individuals,  electrical  associations, 
luncheon  clubs  and  other  sources  in  the  vari- 
ous large  cities  and  elsewhere.  This  brought 
out  an  abundance  of  discussion,  some  of 
which  had  to  be  reserved  for  the  opening 
session  on  the  morning  of  March  5. 

Upon  completion  of  this  discussion,  a  pa- 
per by  Mr.  J.  Robert  Crouse,  the  pioneer  in 
the  movement  for  co-operation  in  the  elec- 
trical field,  was  read  and  discussed. 

This   was   followed   by   a   paper   on    'The 
Sales  End"  by  Mr.  James  H.  Collins, 
articles  on  commercial  topics  in  the  Saturday 
livening  Post  have  attracted  much  favorable 
attention. 

The  morning  session  on  March  5  was 
brought  to  a  close  by  the  reading  of  a  paper 
on  "Merchandising  Co-operation"  by  Mr.  \Y. 
E.  Robertson,  ^i  the  Robertson-Cataract 
Company,  Buffalo,  N.  Y.  This  paper  served  to  reopen 
the  long-standing  controversy  between  the  central-station 
companies  and  the  contractors  and  dealers  on  the  qiu 
of  the  course  to  be  followed  by  each  in  the  sale  of  ap- 
pliances. 

Although  this  discussion  was  taken  up  with  vigor  by  the 
representatives  of  both  of  these  branches  of  the  industry, 
the  entire  debate  was  carried  on  without  bitterness  and 
all  who  participated  signified  their  willingness  to  act  har- 
moniously in  arriving  at  the  solution  of  this  complex 
problem. 

After  the  reading  of  Mr.  Robertson's  paper,  adjourn- 
ment  was  taken   until   2  p.m.     Many  of  those  at   the   con- 
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ference  accepted  the  invitation  of  the  Luncheon  Club  of 
the  Jovian  Order  in  New  York  to  attend  its  semi-monthly 
luncheon  held  on  March  5,  and  when  the  conference  was 
resumed  a  large  number  of  the  Jovians  were  in  attendance. 

Upon  completion  of  the  discussion,  in  which  the  speakers 
were  limited  to  five-minute  speeches,  Mr.  William  D.  Mc 
Junkin,  of  Chicago,  read  a  paper  on  "An  Electrical  Adver- 
tising Campaign,"  in  which  he  suggested  with  great  detail, 
a  plan  for  an  advertising  campaign  which  the  society  might 
adopt  to  accomplish  its  purposes. 

After  this  paper,  a  number  of  moving  pictures  portray- 
ing uses  of  electricity  were  given  through  the  courtesy  of 
Mr.  J.  C.  McQuiston,  of  the  Westinghouse  Electric  &  Man- 
ufacturing Company. 

The  conference  was  then  adjourned  until  7  p.  m.,  when 
a  banquet  was  held  at  Delmonico's. 

On  March  6  the  executive  committee  of  the  society  took 
under  consideration  all  of  the  ideas  and  suggestions  that 
had  been  produced  at  the  conference,  with  a  view  to  deter- 
mining which  of  these  could  be  used  efficaciously  by  it  in  its 
work. 

OPENING  SESSION,  MARCH  4 

Mr.  Henry  L.  Doherty  gave  the  opening  address,  but  be- 
fore going  into  the  chief  features  of  it,  made  a  few  remarks 
to  explain  the  reasons  for  holding  the  conference.  First, 
he  said,  the  organizers  of  the  society  had  been  anxious  to 
get  the  movement  actually  under  way  as  soon  as  possible 
and,  secondly,  it  had  been  thought  that  a  much  broader  line 
of  ideas  would  be  developed  at  a  meeting  open  to  the  entire 
electrical  fraternity  than  would  have  been  the  case  had  the 
society  simply  presented  its  own  plans.  Had  the  latter 
method  been  followed,  the  industry  at  large  would  prob- 
ably have  given  more  attention  to  merely  improving  the 
details  of  the  society's  plans  than  to  developing  valuable 
ideas  for  carrying  on  the  work. 

He  stated  that  while  no  active  steps  have  yet  been  taken 
to  solicit  funds,  voluntary  subscriptions  to  the  amount  of 
over  $100,000  have  already  been  received.  The  society 
wants  to  raise  a  fund  of  $200,000  as  a  minimum  for  carry- 
ing on  its  work. 

He  mentioned  the  four  groups  of  electrical  interests  rep- 
lesented  in  it — the  central-station,  the  manufacturing,  the 
contracting  and  the  jobbing  and  dealing  branches — and 
read  the  names  of  the  twenty  directors  of  the  society,  the 
list  of  which  appeared  in  the  Electrical  World.  Jan.  iS, 
1913,  page  129.  The  fact  that  these  men,  and  the  business 
interests  represented  by  them,  had  indorsed  the  Society  for 
Electrical  Development,  Inc..  was  an  indication,  Mr. 
Doherty  said,  of  the  extent  to  which  interest  has  already 
been   taken   in   it. 

"Electricity  is  in  its  infancy"  is  a  bromide,  he  continued. 
What  this  expression  really  means,  he  said,  is  that  as  far 
as  being  a  science  is  concerned,  it  is  one  of  the  best  de- 
veloped of  the  industries,  but  when  considered  from  the 
standpoint  of  commercial  application,  it  is  exceedingly 
young.  In  other  words,  he  pointed  out.  the  commercial 
application  of  electricity  lags  far  behind  the  technical  or 
scientific  side  of  the  art.  The  work  of  the  society  is  to 
bring  about  a  general,  harmonious  movement  to  stimulate 
the  commercial  application  of  electricity. 

He  asked  each  man  present  to  view  the  conference  from 
the  standpoint  of  what  he  would  do  if  he  had  given  to  him 
a  fund  of  $200,000  to  be  used  for  developing  the  application 
of  electricity  to  best  advantage. 

The  Opening  Address 

After  these  explanatory  remarks,  Mr.  Doherty  asked 
Mr.  A.  W.  Burchard,  of  the  General  Electric  Company,  to 
preside,  and  then  gave  his  opening  address.  In  it  he  first 
stated  that  there  is  a  strong  sentiment  at  this  time  in  this 
country  against  "big  business"  or  large  aggregations  of 
capital  and  expressed  some  doubts  as  to  the  future  of  pros- 


perity in  this  country  if  this  present  attitude  toward  these 
questions  on  the  part  of  the  government  is  continued. 

He  contrasted  conditions  in  this  country  with  those  in 
Germany,  saying  that  prosperity  prevails  in  that  country 
since  its  head  is  a  man  of  great  business  acumen.  Over 
there,  he  said,  they  have  realized  the  advantages  of  stimu- 
lating and  encouraging  the  business  man,  as  is  shown  by 
the  decrease  in  the  rate  of  emigration  from  Germany. 
Oftentimes,  he  observed,  a  man  was  knighted  over  there 
tor  meritorious  services  in  a  business  way,  while  in  this 
country  a  man  is  indicted  for  similar  services. 

What  the  society  wants  to  do,  Mr.  Doherty  continued,  is 
to  bring  about  a  consolidation  that  will  be  beneficial  to 
everyone  and  objectionable  to  none. 

The  first  point  which  the  speaker  wanted  to  emphasize, 
he  said,  was  that  the  progress  of  civilization  can  be  roughly 
measured  by  the  extent  to  which  electricity  has  been  sub- 
stituted for  manual  labor.  In  so  far  as  it  can  work  toward 
increasing  the  uses  of  electricity,  the  society  will  be  help- 
ing to  establish  a  higher  plane  of  'civilization. 

The  work  before  the  society  amounts  to  more  than  a 
national  advertising  campaign,  Mr.  Doherty  stated.  Such 
an  advertising  plan,  however,  had  his  hearty  approval  and 
he  felt  that  none  present  could  doubt  its  value.  Statistics 
showed,  he  said,  that  the  electrical  consumption  of  all  kinds 
in  this  country,  per  capita,  is  $30  per  year.  Many  success- 
ful national  campaigns  are  being  carried  on  to  advertise 
products  with  a  far  less  per  capita  consumption  than  this, 
so  that  it  would  certainly  be  profitable  to  advertise  the 
electrical  industry  on  a  national  scale. 

Mr.  Doherty  said  that  he  expected  that  the  amount  of 
free  publicity  which  the  society  would  receive  in  the  daily 
press  would  be  enormous,  since  its  affairs  would  be  of  real 
news  value. 

Examples  of  Good  Work  Which  the  Society   (   \\    Do. 

To  indicate  a  few  lines  of  work  which  the  society  can 
do,  Mr.  Doherty  said  that  it  could  accomplish  much  of 
practical  value  by  doing  what  one  or  two  central-station 
companies  with  which  he  is  familiar  have  recently  done. 
These  companies  have  gone  to  the  owners  of  some  typical 
manufacturing  plant  in  their  territory,  such  as  a  flour  mill, 
or  a  shoe  factory  and  have  induced  them  to  equip  their 
plants  for  electrical  operation  to  the  "last  gasp"  in  return 
for  the  promise  of  the  central-station  company  to  give  a 
great  deal  of  free  publicity  to  these  plants  after  they  have 
been  so  equipped.  In  this  way,  these  companies  have  ob- 
tained a  great  deal  of  useful  data  on  the  cost  of  operating 
these  industries  electrically,  which  they  have  been  able  to 
take  to  other  concerns  in  the  same  line  and  convince  them 
of  the  economies  and  desirability  of  central-station  service. 
The  society,  the  speaker  said,  could  do  this  on  a  large 
scale,  extend  it  to  all  industries,  have  this  data  printed  and 
sent  to  all  central-station  companies  with  the  result  that 
complete  data  could  be  presented  to  prospective  customers 
in  any  line  of  industry  and  large  gains  made  in  the  busi- 
ness of   the  central-station   company. 

Electricity  on   the  Farm 

With  the  wide  use  of  the  motor  car,  there  has  come  a 
large  use  of  country  roads,  Mr.  Doherty  continued.  If 
these  roads  were  lighted  by  electricity  many  benefits  would 
result.  Not  only  would  this  lighting  be  a  source  of  revenue 
to  the  central-station  companies,  but  it  would  help  to  stimu- 
late the  use  of  electricity  for  farming  operations,  and  inci- 
dentally to  reduce  the  cost  of  farm  products  and  hence  the 
cost  of  living. 

Electricity  in  the  Automobile  Field 

Electrical  men  little  realize,  Mr.  Doherty  went  on,  the 
opportunity  that  awaits  them  in  the  many  uses  to  which 
electricity  can  be  utilized  in  the  gasoline  car.     Within  the 
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next  two  years  an  automobile  without  an  electric  self- 
starter  will  be  unsalable,  he  said.  With  this  small  electric 
power  plant  for  a  beginning,  there  are  at  least  thirty  addi- 
tional uses  for  electrical  energy  in  a  gasoline  motor  car, 
the  speaker  said,  which  a  well-known  automobile  'manu- 
facturer had  recently  told  him  were  as  yet  unthought  of 
by  electrical  men.  This  automobile  company  has  been  in- 
duced to  undertake  experiments  for  developing  the  use  of 
electricity  in  every  possible  way  on  a  gasoline  car.  Exam- 
ples of  this  kind,  Mr.  Doherty  said,  should  indicate  to  the 
electrical  industry  something  of  the  aims  of  the  society 
and  should  justify  people  in  taking  an  interest  in  it.  Fed- 
eral bureaus  of  all  kinds  and  state  and  civic  boards  and 
bodies  will  be  asked  to  give  their  co-operation  to  the  move- 
ment, all  of  which  will  help  to  encourage  universal  thought 
■  in  electrical  matters.  In  conclusion,  he  expressed  the  will- 
ingness of  the  society  to  receive  suggestions  from  any 
source  so  as  to  insure  the  highest  possible  efficiency  in  its 
work. 

Discussion 

Mr.  A.  W.  Burchard  said  that  the  proposed  work  is 
unique  and  that  he  knew  of  nothing  in  the  history  of  civili- 
zation corresponding  with  it.  He  considered  it  fortunate 
that  this  work  should  have  been  undertaken  by  the  young- 
est of  the  great  industries.  It  is  very  easy,  he  said,  to  enun- 
ciate general  principles ;  in  the  society's  work  progress 
must  be  made  through  specific  suggestions  and  by  united 
effort  along  parallel  lines  by  the  four  groups  into  which 
1  lie  industry  has  been  divided  by  the  society. 

Aims  of  the  Society 

Mr.  Doherty  then  resumed  the  chair  and  introduced  Mr. 
James  M.  Wakeman,  general  manager  of  the  society,  who 
spoke  on  the  "Aims  of  the  Society."  Up  to  the  last  min- 
ute, he  said,  it  had  been  hoped  to  have  Mr.  Thomas  A. 
Edison  at  the  conference,  but  this  had  been  found  impos- 
sible owing  to  pressure  of  business.  He  read  a  letter,  how- 
ever, from  Mr.  Edison  expressing  the  latter's  regret  and 
wishing  every  success  to  the  society. 

The  latter,  Mr.  Wakeman  observed,  was  the  result  of 
thought,  money,  time  and  effort  on  the  part  of  hard-headed 
business  men  and  hopes  to  be  a  potent  factor  for  increas- 
ing the  demand  for  electrical  energy,  supplies  and  appa- 
ratus. He  pointed  out  that  a  great  deal  more  can  be 
accomplished  by  joining  forces  than  by  individual  effort. 
Co-operative,  constructive  work  is  now  needed,  he  felt,  in 
the  commercial  side  of  the  electrical  industry,  which  has 
reached  a  stage  of  successful  production. 

Some  Methods  for  Securing  Publicity 

Publicity  of  a  kind  that  will  induce  the  public  to  realize 
the  advantages  and  economies  of  electrical  energy  is  what 
is  needed,  he  thought.  Some  of  the  methods  he  suggested 
for  securing  this  were:  advertising  on  a  large  scale  in 
magazines  and  newspapers  and  having  articles  of  electrical 
news  value  written  by  well-known  men  whose  names  will 
insure  that  these  articles  shall  be  read  ;  supplying  the  daily 
press  with  electrical  news;  exhibiting  moving  pictures  of 
electrical  interest;  having  the  technical  press  analyze  the 
business  practices  of  successful  electrical  manufacturing 
concerns,  contractors  and  supply  dealers :  educating  farm- 
ers, architects  and  others  in  the  great  merits  of  electrical 
service. 

For  the  last  purpose  a  traveling  force  could  be  main- 
tained by  the  society,  while  a  corps  of  trained  solicitors 
could  also  be  maintained  and  placed  at  the  service  of  small 
companies,  at  a  small  charge,  for  special  campaigns. 

In  conclusion,  Mr.  Wakeman  stated  that  the  society  hail 
received  the  indorsement  of  many  of  the  national  electrical 
associations,  manufacturers  and  the  technical  press,  and 
that  its  far-reaching  connections  can  make  it  the  greatest 
"booster"  ever  known. 


The  News  Value  of  Electricity 

Mr.  Frank  II.  Gale,  of  the  General  Electric  (  omp 
then  read  a  paper  on  "The  News  Value  of  Electricity,"  in 
which  he  said  that  news  should  be  written  and  treated  from 
the  standpoint  of  the  reading  public,  not  from  that  of  the 
advertising  writer.  Only  items  of  real,  legitimate  news 
value,  of  interest  and  benefit  to  the  public,  should  be  fur- 
nished to  newspapers. 

There  is  .1  vast  amount  of  news  value,  he  said,  in  all 
branches  of  the  electrical  industry.  There  is  something 
new  happening  everj  lay  of  interest  electrically,  so  that 
(here  is  an  almost  unlimited  field  for  good  material  open 
for  use  in  newspaper  publicity  campaigns. 

Of  this  material,  part  of  it.  that  of  a  technical  nature, 
does  not  appeal  to  the  general  public,  but  is  useful  to  the 
technical  press.  On  the  other  hand,  there  is  always  much 
in  which  the  general  public  would  take  an  interest.  Real 
news  and  press-agent  matter  must  be  kept  entirely  separate. 

Public-service  corporations  have  long  since  found  out 
that  frankness  and  publicity  pay,  said  Mr.  Gale.  Where 
officers  of  such  companies  have  been  close-mouthed  and 
loath  to  talk  to  representatives  of  the  local  press,  the  re- 
porters have  often  turned  in  unfavorable  items  pertaining 
to  the  central-station  companies  for  lack  of  other  news. 
Central-station  managers  should  keep  in  touch  with  the 
newspaper  men  in  their  territory  and  encourage  them  to 
visit  their  offices. 

The  fiction  of  the  day,  Mr.  Gale  said,  now  contains  many 
electrical  references.  He  looks,  he  said,  for  an  increase  in 
the  use  of  electrical  terms  in  current  literature. 

Old-fashioned  reading  notices  are  no  longer  acceptable 
by  trade  or  class  journals,  the  speaker  continued,  but  there 
is  always  a  place  for  a  good  electrical  article.  All  pub- 
licity work  should  be  conducted  fairly  and  the  article  tested 
for  real  news  value,  and  no  subterfuge  of  any  kind 
attempted. 

Am   Electricity  Week 

He  suggested  that  an  "electricity  week"  be  inaugurated, 
to  occur  simultaneously  all  over  the  country.  Local  dealers 
and  central-station  companies  could  make  special  offers  at 
this  time.  The  occasion,  Mr.  Gale  felt,  would  become  one 
of  local  interest  which  editors  could  not  ignore  and  would 
greatly  stimulate  the  use  of  electricity  and  publicity  in  the 
daily  press.  Electricity  fulfils  every  requirement  from  a 
news  standpoint,  he  said,  which  of  itself  is  an  indication  of 
the  youth  of  the  industry,  so  that  the  present  is  a  most 
opportune  time  to  benefit  by  proper  publicity  methods  and 
to  put  these  into  effect. 

Discussion 

Mr.  \V.  E.  Robertson,  vice-president  of  the  Robertson- 
Cataract  Company ,  Buffalo,  N.  Y.,  and  vice-president  of  the 
society,  then  replaced  Mr.  Doherty  in  the  chair,  so  that  the 
latter  might  participate  in  the  discussion  of  Mr.  Gale's 
paper. 

Mr.  Doherty  stated  that  nowadays  newspapers  realize 
that  press-agent  work  has  been  greatly  overdone  and 
the  newspaper  tendency  is  to  reject  business  items.  He 
thought  that  the  newspapers  should  point  out  to  business 
men  where  they  should  draw  the  line.  He  felt  that  there 
are  hundreds  of  untold  items  concerning  the  electrical  in- 
dustry that  are  far  better  than  those  appearing  in  the 
press. 

Mr.  Wakeman  mentioned  as  an  indication  that  news 
papers  would  accept  an  item  of  a  business  nature  if  of  real 
news  value  the  fact  that  the  announcement  of  the  con- 
ference, a  business  item,  had  appeared  in  over  300  news- 
papers. 

Durfee.  nf  the  Rochester  (N.  Y.)  Railway  & 
1  ight  Company,  said  that  it  is  not  difficult  to  get  news- 
papers to  publish  items  if  approached  in  the  proper  way. 
In  explanation,  he  told  how  difficult  it  had  been  in  Roch- 
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ester  a  few  years  ago  to  get  any  electrical  news  in  the 
local  papers,  and  how  after  Air,  R.  M.  Searle,  vice-president 
of  the  company,  had  told  each  employee  that  he  might  say 
anything  whatsoever  to  reporters  concerning  the  com- 
pany's affairs,  provided  he  always  told  the  truth,  condi- 
tions had  been  vastly  improved. 

In  this  way  every  person  in  the  organization  had  been 
made  an  intermediary  between  the  company  and  the  local 
press,  and  the  only  restraint  placed  on  any  man  was  the 
proviso  that  he  should  always  tell  the  truth. 

Mr.  Durfee  said  that  as  a  result  of  this  policy  Rochester 
papers  have  few  editions  in  which  a  good  legitimate  piece 
of  electrical  news  cannot  be  found,  and  the  effect  of  this 
has  been  the  growth  of  much  better  relations  between  the 
company  and  the  public,  and  the  company  and  the  news- 
paper, all  of  which,  he  stated,  probably  was  more  beneficial 
to  the  company  than  its  paid  advertising  in  the  newspapers. 

All  of  those  in  the  company  are  in  accord  with  the  re- 
porters, and  the  latter  visit  the  higher  officials  each  day 
and  make  at  least  one  visit  per  week  in  all  the  departments. 

Oftentimes,  Mr.  Durfee  said,  the  name  of  the  man  who 
gave  the  story  to  the  reporter  appeared  in  print,  and  some 
discussion  had  taken  place  at  meetings  of  department  heads 
as  to  whether  this  was  desirable.  It  had  been  decided,  he 
said  in  conclusion,  that  the  articles  would  lose  much  of 
their  news  value  if  the  name  of  the  person  was  omitted. 
This  added  the  personal,  or  human-interest,  feature  to  the 
item,  Mr.  Durfee  said. 

Mr.  L.  W.  Sammis,  who  was  the  next  speaker,  said  that, 
speaking  from  twenty-five  years'  experience  on  New  York 
papers  as  a  reporter  and  editor  and  also  an  advertiser,  he 
knew  of  no  trouble  in  getting  items  in  the  daily  press  when- 
ever they  had  real  news  value.  Some  press  agents  are 
"blacklisted,"  he  said,  and  their  matter  rejected,  but  this 
is  usually  because  the  press  agent  is  trying  to  get  matter 
into  the  news  column  when  it  really  belongs  in  the  adver- 
tising or  income-producing  part  of  the  paper.  Editors  nat- 
urally resent  such  practice.  As  long  as  the  exploiter's  name 
is  not  pushed  to  the  front,  it  is  not  a  difficult  matter  to  get 
items  pertaining  to  the  use  of  any  product  into  the  news- 
papers. Mr.  Wakeman's  announcement  had  been  accepted 
readily  by  the  newspapers,  because  it  was  one  which  ex- 
ploited the  entire  industry,  not  an  individual  or  a  manu- 
facturing concern. 

Be  frank  with  the  newspapers,  said  Mr.  Sammis ;  see  that 
what  you  send  them  is  in  a  concise  form  with  something 
of  interest  in  it.  The  papers  really  want  enlightenment  on 
such  matters  as  the  use  and  application  of  electricity.  Give 
them  what  they  want  and  they'll  use  it. 

Mr.  James  H.  McGraw,  president  of  the  McGraw  Pub- 
lishing Company,  paid  a  high  tribute  to  Mr.  Doherty,  as 
president  of  the  society,  and  stated  that  he  should  have  been 
a  newspaper  man  as  he  has  newspaper  logic  and  almost 
spoke  the  newspaper  language.  Mr.  McGraw  said  that 
Mr.  Gale's  paper  was  an  excellent  one  and  had  interested 
him  greatly.  News  items  written  along  the  line  suggested 
by  Mr.  Gale  would  be  real  news  and  would  be  welcomed 
as  such  by  the  papers.  There  is  no  mystery  of  any  kind 
concerning  publicity  work,  the  speaker  continued;  it  is 
a  straightforward,  definite  matter  nowadays.  The  man  who 
does  not  give  intelligent  thought  to  the  subject  is  the  one 
who  does  not  understand  the  language  in  which  publicity 
items  should  be  treated,  he  said.  What  had  been  done  in 
Rochester — convincing  the  newspapers  that  the  public-ser- 
vice company  there  was  telling  the  truth  to  them  at  all 
times — can  be  done  everywhere,  in  every  town  and  city, 
and  if  that  policy  is  followed,  the  industry  need  have  no 
fear  of  the  daily  press. 

What  the  Public  Wants 

Mr.  Z.  W.  Carter,  Boston,  stated  that  the  thought  to 
be  kept  in  mind  is,  "What  does  the  public  want  in  the  way 
of  electrical  news   in   the  daily   press?"     He  believes   that 


business  men  are  greatly  interested  at  all  times  in  elec- 
tricity and  in  his  experience  has  always  found  them  keenly 
interested  in  visiting  electrically  operated  factories.  The 
editor  of  a  Boston  paper  told  him  recently,  he  said,  that 
he  was  greatly  interested  in  electricity  and  wanted  to 
hear  more  of  it,  which  indicated  that  there  is  no  trouble 
in  giving  away  legitimate  news.  There  is  a  great  deal  of 
such  news,  Mr.  Carter  said,  which  is  not  published  be- 
cause not  given  to  the  papers. 

Mr.  D.  T.  Pierce,  of  the  McGraw  Publishing  Company, 
stated  that  in  many  years  of  experience  as  a  newspaper  man 
he  had  found  that  corporation  heads  often  lost  sight  of  the 
vast  amount  of  benefit  which  their  corporations  could  re- 
ceive from  proper  publicity  work  at  the  right  time.  One 
of  the  best  things  the  society  can  do,  he  thought,  is  to  edu- 
cate central-station  managers  to  act  effectively  and  intelli- 
gently in  obtaining  publicity  in  their  local  matters.  Al- 
though the  matter  might  often  be  prepared  by  a  central 
bureau,  it  would  be  more  efficacious  if  sent  to  local  men  so 
that  they  could  hand  it  to  the  local  papers.  He  emphasized 
this  by  telling  of  a  railroad  company  which  had  followed 
this  method,  sending  information  to  its  station  agents  from 
its  publicity  office  and  letting  the  agents  give  local  re- 
porters the  news  items.  This  method  had  .made  the  station 
agents  a  factor  in  the  local  news.  The  idea  is  capable  of 
great  extension,  Mr.  Pierce  thought.  He  told  something 
of  the  vast  amount  of  matter  that  comes  into  a  daily  news- 
paper office  and  is  rejected.  For  this  reason  care  must  be 
taken  to  get  something  of  special  interest  in  a  news  story 
in  order  to  make  it  acceptable. 

Mr.  Earle  Whitehorne,  of  Selling  Electricity,  said  that  he . 
had  found  Mr.  Durfee's  remarks  of  great  interest.  He 
said  that  there  is  an  army  of  special  writers  who  stand 
ready  to  co-operate  with  the  society,  should  the  latter  take 
up  the  idea  of  creating  a  central  news  bureau. 

It  being  I  p.  m.,  adjournment  was  taken. 

AFTERNOON  SESSION 

When  the  meeting  reconvened  at  2.30  p.  m.  President 
Doherty  read  a  telegram  from  Mr.  Charles  F.  Brush,  the 
pioneer  inventor  in  electric-arc  lighting,  who  expressed 
his  sympathy  with  the  movement  and  his  best  wishes  for 
the  success  which  he  prophesied  was  certain,  owing  to  the 
high  ideals  of  the  society. 

Mr.  Doherty  then  introduced  Mr.  Philip  S.  Dodd,  secre- 
tary of  the  Society  for  Electrical  Development,  Inc.,  who, 
Mr.  Doherty  said,  was  the  second  pioneer  in  the  co-oper- 
ative electrical  movement,  Mr.  J.  Robert  Crouse  being  the 
first. 

Mr.  Dodd  gave  a  short  resume  of  the  program  that  had 
been    prepared    for   the    afternoon    session. 

Electricity  and  the  Architect 
Mr.  W.  H.  Johnson,  of  Philadelphia,  who  had  been  asked 
by  Mr.  Doherty  to  take  the  chair,  then  introduced  Mr. 
Frank  E.  Wallis,  of  Wallis  &  Goodwillie,  architects,  New 
York,  who  read  a  paper  on  "Electricity  and  the  Architect." 
This  paper  was  written  in  a  happy  vein  and  contained 
many  valuable  suggestions  for  improving  relations  between 
architects  and  electrical  men.  Light,  said  Mr.  Wallis,  is 
the  fundamental  feature  of  architecture  and  for  that  rea- 
son the  architect  and  the  electrical  man  have  much  in  com- 
mon. The  use  and  misuse  of  electric  light  must  always 
be  taken  into  consideration  by  architects.  Electrical  men, 
he  asserted,  can  get  on  much  more  favorable  terms  with 
the  architect  if  they  understand  the  architect's  reasons  for 
doing  things ;  that  is,  his  reasons  for  making  changes  in 
electrical  installations  for  the  purpose  of  softening  and 
accentuating  the  design  features  of  a  room  or  building, 
etc. 

Architect  Needs  Aid  of  Electrical  Men 
He   preferred   to   consider  things   from   the   attitude   of 
the  artistic  and  beautiful,  but  felt  also  that  the  financial 
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side  should  not  be  ignored.  The  architect,  he  said,  often 
finds  it  difficult  to  provide  an  economical  system  for  light- 
ing, heating  or  wiring  a  building  without  the  aid  of  the 
electrical  man.  Light,  he  continued,  is  the  most  important 
factor  to  be  taken  into  consideration  in  the  design  of 
public  libraries,  civic  centers  and  imposing  structures  of 
every  nature,  but  he  regretted  to  say  that  this  factor  is 
one  that  is  greatly  neglected. 

He  suggested  that  the  society  appoint  a  committee  to 
act  with  the  American  Institute  of  Architects  for  the  pur- 
pose of  bringing  about  closer  relations  between  the  elec- 
trical man  and  the  architect.  The  American  Institute  of 
Architects,  he  said,  is  doing  a  great  public  work  in  its  own 
field,  but  co-operation  with  it  on  the  part  of  the  electrical 
man  would  result  in  developing  much  better  work  in  both 
the  architectural  and  electrical  fields.  Far  better  financial 
results  would  be  obtained  through  the  economies  of  design 
and  construction  that  would  be  made  possible  by  friendly  co- 
operation. 

Light  an  Enemy  to  Crime  and  Disease 

Without  heat,  light  and  power,  the  speaker  pointed  out, 
we  would  return  to  barbarism.  Light,  and  better  light,  are 
the  enemies  of  crime  and  disease.  In  their  hands,  he  con- 
tinued, the  electrical  men  have  the  power  of  bringing  hap- 
piness to  the  world  at  large,  and  he  urged  that  this  tre- 
mendous power  be  used  to  the  utmost  advantage  for  all 
mankind.  He  then  spoke  of  the  work  which  is  being  done 
abroad  by  Mr.  Leon  Gaster  in  bringing  about  highly  im- 
proved conditions  in  manufacturing  establishments  through 
the  introduction  of  improved  systems  of  illuminating. 
Through  these  systems  production  is  being  increased  many 
times  and  the  health  of  workmen  is  being  conserved. 

Co-operation  Between  Architects  and  Electrical 

Salesmen 

Mr.  Wallis,  returning  to  the  commercial,  or  what  he 
called  the  "purely  selfish,"  side  spoke  of  the  great  assistance 
which  he  receives  from  the  central-station  salesmen,  supply 
dealers  and  electrical  contractors  who  call  at  his  office 
to  discuss  business  matters  with  him.  In  these  men,  and 
also  in  many  other  salesmen  in  other  lines  of  business  who 
call  upon  him,  he  finds  a  great  fund  of  information  which 
is  useful  to  him  in  business. 

Discussion 

Mr.  Doherty,  in  discussing  Mr.  Wallis'  paper,  said  that 
he  thought  his  suggestion  to  co-operate  with  the  American 
Institute  of  Architects  a  very  excellent  one  and  one  to  be 
greatly  welcomed  by  the  society.  He  agreed  with  Mr. 
Wallis  that  the  artistic  side  of  design  should  be  encouraged 
as  much  as  possible,  but  said  that  as  far  as  he  personally 
was  concerned  his  mind  ran  to  the  use  of  large  quantities 
of  electricity  rather  than  to  the  artistic  side  of  the  art. 

Mr.  W.  II.  Johnson  said  that  his  company  had  employed 
a  special  man  for  the  past  four  or  five  years  to  visit  the 
architects  for  the  purpose  of  getting  their  business,  and 
that  the  relations  between  them  and  his  company  had  been 
improved   and   that  much   business   had   resulted. 

Mr.  Wallis  then  said  again,  in  a  whimsical  way.  that  his 
desire  for  co-operation  with  the  Society  for  Electrical  De- 
velopment, Inc.,  was  a  purely  selfish  one  ami  that  it  was 
the  first  time  since  1876,  when  he  started  in  as  a  practising 
architect,  that  such  a  societv  as  the  Society  for  Electrical 
Development  had  been  organized,  according  to  his  knowl- 
edge. He  said  that  he  could  be  of  great  service  to 
the  members  of  the  society  in  getting  them  in  touch  offi- 
cially with  the  American  Institute  of  Architects  and  would 
be  glad  to  do  so,  that  belli  bodies  needed  each  other  and 
that   the   architect   needed   the   electrical    man   most. 

Mr.  Robertson  said  that  he  had  been  delighted  with  the 
artistic  side  of  Mr.  Wallis'  paper,  and  that  is  what  all  are 
working  for  in  the  final  analvsis. 


Mr.  Dodd  spoke  of  the  great  necessity  that  exists  fur  co- 
operation between  the  electrical  man  and  the  architect  in 
obtaining  the  best  electrical  equipment  possible  in  all  new 
buildings.  Furthermore,  he  said,  one  rarely  sees  anything 
of  an  electrical  nature  in  architectural  magazines.  He 
thought  possibly  an  exchange  of  information  between  the 
electrical  men  and  the  architects  would  be  of  mutual  service. 

The  Dissemination   of   News 

Mr.  Doherty  then  introduced  Dr.  Talcott  Williams, 
director  of  the  School  of  Journalism,  Columbia  University, 
New  York,  who  was  escorted  to  the  chair  by  Mr.  Dodd  and 
was  greeted  with  great  applause. 

Dr.  Williams,  after  thanking  the  society  for  the  hearty 
welcome  which  it  had  accorded  him,  gave  an  eloquent  ad- 
dress in  which  he  explained  the  work  of  the  School  of 
Journalism  and  the  objects  which  it  hopes  to  accomplish 
and  told  how  the  training  which  is  being  given  to  young 
men  who  are  to  become  reporters  on  newspapers  in  all 
parts  of  the  country  contains  an  element  which  will  be 
of  the  utmost  service  to  the   engineering  industry. 

There  is  not  a  calling,  he  said,  which  suffers  so  much 
with  respect  to  the  lack  of  knowledge  of  what  is  being 
done  by  it  as  that  of  engineering.  The  work  of  the  en- 
gineer is  often  misrepresented  in  the  daily  press,  he  con- 
tinued, not  intentionally,  but  owing  solely  to  the  lack  of 
training  of  the  ordinary  reporter.  What  the  School  of 
Journalism  is  doing  among  other  things  is  to  give  to  the 
students  instruction  upon  the  general  principles  of  physics, 
chemistry  and  electrical  engineering  so  that  they  will  be 
able  to  express  electrical  and  engineering  matters  in  the 
proper  phraseology  and  to  appreciate  the  news  in  an  en- 
gineering matter  when  they  come  in  contact  with  it. 

The  whole  effect  of  this  training,  he  said,  will  be  to 
insure  more  clarity  and  accuracy  in  the  reporting  of 
engineering  matters  fur  the  daily  press.  The  course  which 
the  students  are  given  in  engineering  matters  is  not  meant 
in  any  way  for  an  engineering  course,  but,  as  stated  before. 
is  for  the  purpose  of  giving  them  the  basic  principle 
the  engineering  industry.  As  a  result  of  this  work,  tin 
gap  between  the  engineer  and  the  American  public  will 
be  more  quickly  bridged.  Particular  attention,  he  said. 
is  being  given  in  the  School  of  Journalism  to  training  tin- 
men in  the  industrial  history  of  the  country  rather  than 
its  political  history,  the  feeling  being  that  knowledge  of  the 
history  of  industrial  progress  will  be  a  far  more  valuable 
equipment  to  the  present-day  reporter  than  the  usual 
course  that  is  given  in   history. 

Every  effort  is  being  made  to  condense  courses  in  en- 
gineering history,  etc.,  so  that  the  student  will  get  just  the 
salient   features  of  these  and  will  obtain  a  sufficient  know! 
edge  of  basic  principles  of  all  kinds  so  as  to  have  a  proper 
background   for  his  work. 

Discussion 

Mr.  Doherty,  in  discussing  Or.  Williams'  paper,  said 
there  had  been  few  speakers  who  had  interested  the  socien 
more  than  Dr.  Williams  had,  and  that  as  far  as  he  him- 
self was  concerned  he  had  totally  failed  to  appreciate  the 
work  which  the  school  is  doing  for  the  progress  of  Ameri- 
can engineering  and  capital.  He  expressed  himself  as 
heartily  in  accord  with  the  principle  of  giving  to  the 
students  only  the  things  that  will  lie  most  useful  to  them. 
He  felt  sure,  he  said,  that  the  men  graduated  from  the 
School  of  Journalism  will  be  centers  of  energy  which  will 
be  helpful  in  developing  journalism  to  a  point  which  will 
be  exceedingly  useful  to  those  present  at  the  conference. 

Mr.*  Max    Lowenthal    then    proposed    a    risil  - 
thanks  to  show  the  society's  appreciation  of  Dr.  Williams' 
remarks.     Mr.  Doherty,  ing  this  before  the 

ference  for  action,  said  that  he  had  found  in  Dr.  Williams' 
work  a  message  of  great  cheer  to  those  who  are  disturbed. 
t.\    the  present  trend  in  business  and  engineering  affairs  in 
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this  country.  The  work  of  the  engineer  is  a  good  one  for 
the  community,  said  Mr.  Doherty,  but  it  is  little  appre- 
ciated by  the  newspapers,  which  tear  down  capitalization 
and  destroy  its  beneficial  results.  Hence  the  fact  that 
Dr.  Williams  is  training  the  young  men  in  the  industrial 
history  of  the  country  will  certainly  result  in  their  appre- 
ciating more  fully  the  work  which  the  engineer  and  the 
capitalist  are  doing  and  presenting  their  side  of  the  case 
more  fairly. 

A  rising  vote  of  thanks  was  then  given  to  Dr.  Williams, 
who  said  that  the  appreciation  given  to  him  by  those 
present,  representative  of  many  technical  interests,  carried 
a  message  of  great  encouragement  and  hope  to  him,  for 
the  reason  that  his  "short-cut"  methods  had  come  in  for  a 
great  deal  of  challenge  and  criticism  from  all  sides  when 
he  first  inaugurated  them.  He  offered  to  the  society  his 
aid  and  help  in  any  way  they  could  be  used  by  it  and 
again  expressed  his  very  profound  thanks  for  the  reception 
that  had  been  given  to  him  by  the  society. 

The  Society  and  the  National  Electric  Light  Asso- 
ciation 
Mr.  T.  Commerford  Martin,  executive  secretary  of  the 
National  Electric  Light  Association,  then  read  a  paper 
in  which  he  pointed  out  wherein  the  Society  for  Electrical 
Development  and  the  National  Electric  Light  Association 
had  a  common  ground  to  work  upon.  The  National  Elec- 
tric Light  Association,  Mr.  Martin  said,  had  indorsed  the 
society  because  both  of  them  have  commercial  development 
as  their  sphere.  The  central-station  industry,  Mr.  Martin 
stated,  is  now  doubling  itself  every  five  years,  and  any- 
thing that  the  Society  for  Electrical  Development  can  do 
to  make  the  industry  double  at  a  more  rapid  rate  would 
be  of  mutual  interest.  Both  societies,  Mr.  Martin  went 
on,  wanted  to  augment  the  electrical  industry  in  every  pos- 
sible way  and  therefore  had  a  common  mission.  He  spoke 
also  of  the  continual  decrease  in  the  cost  of  electrical 
energy  to  the  consumer,  thus  helping  to  reduce  the  cost  of 
living. 

Views  of  the  President  of  the  National  Electric 
Light   Association 

Following  Mr.  Martin's  paper,  Mr.  Doherty  said  that 
Mr.  Frank  M.  Tait,  president  of  the  National  Electric  Light 
Association,  was  in  the  room  and  asked  him  to  make  a 
few  remarks. 

Mr.  Tait  said  that  he  had  been  chairman  of  the  meeting 
at  Association  Island,  New  York,  last  summer  when  the 
committee  which  had  organized  the  Society  for  Electrical 
Development  had  been  appointed,  and  that  while  he  had 
been  a  little  skeptical  at  that  time  as  to  the  success  of  the 
entire  plan,  because  he  had  felt  that  the  personal  feelings 
of  the  various  groups  of  the  proposed  society  would  out- 
weigh any  good  that  the  society  might  do,  his  enthusiasm 
had  been  growing  rapidly. 

,He  expressed  some  wonderment  as  to  just  how  the  cen- 
tral-station companies  were  going  to  regard  the  work  of 
the  Society  for  Electrical  Development  and  was  some- 
what surprised,  he  said,  to  see  so  few  representatives  oi 
the  central-station  companies  at  the  conference.  He 
thought  that  they  should  have  come  forward  in  greater 
number  and  that  they  were  losing  a  great  deal  by  not  being- 
present.  For  their  benefit  he  suggested  that  the  society 
send  a  record  of  the  meeting  to  each  of  the  central-station 
managers. 

Mr.  Doherty  thanked  him  for  the  promise  of  co-oper- 
ation from  the  National  Electric  Light  Association  and 
said  that  he  felt  Mr.  Tait  would  not  be  dissappointed  in 
the  outcome.  He  then  asked  if  Mr.  E.  W.  Lloyd,  chair- 
man of  the  Commercial  Section  of  the  National  Electric 
Light  Association,  was  in  the  room,  and  if  so  if  he  would 
not  come  forward  and  tell  those  present  some  of  the  work 
which    was   beinsr   done   by    that   section. 


Mr.  Lloyd,  however,  was  not  m  the  room  at  the  time, 
so  Mr.  Doherty  went  on  to  tell  of  some  of  the  splendid 
work  which  the  Commercial  Section  is  doing.  This  sec- 
tion, Mr.  Doherty  said,  had  had  a  marvelous  growth.  He 
spoke  of  the  attempts  which  he  had  made  to  conduct  a 
commercial  meeting  of  the  National  Electric  Light  Asso- 
ciation in  1902,  when  he  was  its  president,  and  how  at  that 
time  he  was  unable  to  get  enough  commercial  material  and 
interest  together  for  a  three-hour  session.  He  had  then 
predicted  that  the  interest  in  commercial  progress  would 
outweigh  that  in  the  technical  and  scientific  sessions  within 
five  years,  and  he  had  been  gratified,  he  said,  when  at  the 
convention  in  Chicago  in  1908  he  had  found  the  biggest 
hall  that  the  association  had  been  able  to  obtain  crowded 
to  overflowing  at  the  meetings  of  the  Commercial  Section, 
whereas  hardly  anyone  attended  the  meetings  of  the  tech- 
nical sections. 

Mr.  Doherty  felt  that  co-operation  between  the  Com- 
mercial Section  and  the  Society  ,for  Electrical  Develop- 
ment has  great  possibilities  for  stimulating  expansion  along 
commercial   lines. 

Efficiency   in    Local  Advertising 

Mr.  J.  C.  McQuiston,  of  the  Westinghouse  Electric  & 
Manufacturing  Company,  next  read  a  paper  on  "Efficiency 
in  Local  Advertising."  He  first  gave  a  vivid  picture  of 
electrical  conditions  ten  years  hence  as  seen  in  a  dream. 
The  luxuries  of  to-day,  he  found,  were  the  neces- 
sities of  that  period.  Everyone  spoke  of  electrical  equip- 
ment with  the  same  familiarity  with  which  one  now  speaks 
of  the  ordinary  household  devices  such  as  faucets,  etc. 
The  streets,  he  said,  were  illuminated,  not  merely  lighted. 
The  homes  were  electric  homes,  and  all  work  around  the 
house  was  done  electrically.  Devices  in  shop  windows 
were  plainly  marked  with  the  name  of  the  device,  its  uses, 
cost  and  the  cost  of  operating  it.  Electric  vehicles  were  in 
common  use.  Questions  concerning  jobbers,  dealers,  con- 
tractors and  central-station  companies  were  discussed  in 
harmony  and  selfish  feelings  were  submerged.  He  found 
the  newspapers  replete  with  electrical  news  and  recipes 
for  use  with  electrical  devices  were  given  in  the  domestic- 
science  department  of  the  newspapers.  Moving  pictures 
portraying  all  branches  of  the  electrical  industry  were 
being  shown. 

All  of  these  things  are  possible,  said  Mr.  McQuiston. 
and  all  of  them  will  eventually  be.  The  society  can  help 
to  do  this,  he  said,  in  many  ways.  Efficiency  in  local  adver- 
tising, he  continued,  can  be  obtained  only  by  real  co-oper- 
ation. Advertising  in  the  local  paper  was  formerly  re- 
garded as  a  necessary  evil,  and  when  once  a  contract  for 
advertising  had  been  placed  it  seldom  received  attention 
afterward.  He  mentioned  a  case  which  had  come  to 
his  personal  attention  where  a  central-station  company 
had  paid  so  little  attention  to  its  advertising  copy  in  the 
local  paper  that  in  the  month  of  June  it  was  advertising 
its  service  for  thawing  frozen  water  pipes.  The  copv 
had  been  given  to  the  paper  in  the  winter  time  and  the 
company   had   never   bothered   to   change   it. 

When  the  manufacturer  advertises  on  a  broad  scale  the 
local  dealer  should  follow  this  up  with  an  advertisement 
in  his  local  paper. 

The    People's    Page 

Mr.  McQuiston  said  that  he  was  opposed  to  the  electrical 
page  as  it  is  now  carried  on.  He  said  that  the  electrical 
page  is  ignored  by  thousands  of  people  in  just  the  same 
way  as  is  the  financial  page,  because  they  are  indifferent 
to  the  matter  on  it  and  turn  to  something  else  from  force 
of  habit,  after  a  mere  glance  at  it.  It  generally  contains, 
he  said,  many  items  which  are  of  no  local  interest  and  is 
not  prepared  in  an  attractive  form  for  the  layman.  It  often 
quotes  technical  questions  and  answers  in  which  the  gen- 
eral public  has  no  interest. 
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What  should  be  done  1-  to  secure  all  advertising  abso- 
lutely on  its  own  merits  as  such.  This  would  instil  the 
wonders  of  electricity  into  people's  minds  far  better  than 
it  is  now  done  by  the  "people's  page"  in  its  present  form. 
The  objects  of  the  ''people's  page''  would  be  accomfflished 
in  a  far  better  way  if  the  items  were  scattered  through- 
mil  the  paper  rather  than  grouped  on  one  page  as  is  now 
the  case. 

Manufacturers  offer  many  aids  to  the  dealers.  They 
will  furnish  copy  for  local  newspapers,  street  cars  and 
billboard  advertisements,  he  said,  and  also  furnish  to  the 
dealer  the  service   of   experts  on   window    dressing,   etc. 

Sources  of  Profitable  Advertising 

Window-dressing,  said  Mr.  McQuiston,  cannot  be  over- 
estimated as  a  source  of  profitable  advertising.  An  ex- 
cellent idea,  he  said,  is  to  place  on  each  appliance  a  tag 
showing  the  purpose,  name,  uses,  cost  and  cost  of  oper- 
ation of  the  appliances.  Women  demonstrators  are  also 
useful  in  stimulating  the  sale  of  electric,  appliances,  and 
when  such  demonstrators  are  employed  newspaper  notices 
of  their  work  are  highly  desirable. 

Another  way  in  which  the  local  fields  can  be  improved  is 
by  arranging  for  talks  by  well-known  women  on  electric 
cooking,  and  talks  by  competent  men  before  clubs,  with 
lantern  slides  and  moving  pictures,  on  electrical  subjects. 
Schools  are  a  very  fertile  source  for  stimulating  an  interest 
in    the    application    of    electricity. 

Moving  Pictures  as  an  Aid 

Moving  pictures,  thought  Mr.  McQuiston,  offer  a  very 
desirable  form  in  which  to  stimulate  the  public's  interest 
in  the  electrical  industry.  The  leading  film  producers,  he 
said,  are  now  making  many  industrial  films  which  show 
the  methods  of  manufacturing  and  the  use  of  many 
products.  Moving  pictures  are  presented  in  the  evening 
after  the  day's  work  is  clone  and  the  audiences  are  in  the 
most  receptive  mood.  An  interesting  scenario  dealing 
with  the  generation  or  utilization  of  electricity,  followed 
by  one  showing  the  method  of  manufacturing  appliances 
fur  using  the  energy  itself,  would  he  a  forcible  method  oi 
showing   the    advantages   of   electricity. 

Benefits  of  Co-operation  with  Cm   Officials 

\uother  good  method  in  which  to  obtain  efficiency  in  a 
local  way  is  to  have  regular  meetings  between  the  jobbers, 
contractors,  dealers  and  central-station  sales  agents  and 
advertising  men  and  to  have  the  work  that  is  being  done 
along  advertising  lines  by  the  central-station  company  ex- 
plained to  them.  City  officials  should  be  cultivated.  Often- 
times good  results  are  obtained  through  the  loan  of  appa- 
ratus to  the  city.  The  loan  of  pulmotors  by  the  Common- 
wealth Edison  Company  to  the  city  of  Chicago  received  a 
great  deal  of  publicity.  Mr.  McQuiston  said,  and  helpe  1 
to  improve  the  relations  between  the  electrical  service  com- 
pany of  that  city  and  the  latter's  officials.  The  New  York 
Edison  Company  loans  fans  in  the  summer  months  to  hos 
pitals  and  certain  charitable  institutions,  and  this,  lie 
pointed  out.  furnished  a  desirable  kind  of  publicity.  The 
methods  of  the  Edison  Electric  Illuminating  Company 
of  Brooklyn  for  co-operating  with  contractors  in  the  light- 
ing and  dressing  of  the  latter's  windows  (Electrical  World, 
Jan.  11.  1913,  page  gq)  he  also  recommended  highly  as 
n  means  of  improving  local  conditions. 

Electric  signs  are  an  ever  prevalent   aid   for  promoting 

sales   of   appliances   and    electrical    energy. 

\    [Traveling  Electrii  \i    Show 

One  thing  that  appealed  very  much  to  Mr.  McQuiston 
was  the  economy  that  might  be  obtained  from  having  a 
traveling  electrical  show  instead  of  conducting  the  electric 
show  along  its  present  lines.  The  building  of  new  shows 
is  very  costly  and  wasteful,  he  claimed,  and  the  sentiment 


of    manufacturers    has    become    somewhat  tic    to 

them.  A  moving  electrical  show,  to  travel  all  over  the 
country,   with   advance  adverl  oming,   will, 

he  thought,  give  fully  as  good  results  as  the  present  ex- 
pensive methods  in 

tsion 

Mr.  W.  E.  Robertson,  in  discussing  Mr.  McQuiston's 
paper,  said  that  he  had  once  been  the  proud,  but  is  now 
the  unhappy,  father  oi  the  electrical  page.  Before  the 
electrical  page   was   introduced  dealers  an  ors  did 

not  advertise,  the  Speaker  said.  Only  the  central  station 
and  the  telephone  companies  used  advertising  in  the  local 
papers.  The  greatest  trouble  with  the  electrical  page  in 
his  opinion  is  that  n  has  never  been  properlj  edited.  The 
Society  for  Electrical  Development  might  do  something 
along  the  lines  of  editing  the  electrical  pages  m  a  pi 
manner.  Everything  considered,  he  thought  possibly  the 
best  plan  was  to  bin  advertising  -pace  in  the  daily  papers. 
Mr.  Dodd  said  that  the  ultimate  in  efficient  local  adver- 
tising would  be  reached  wlun  the  Society  for  Electrical 
Development  was  fully  represented  all  over  the  country 
The  time  would  come,  he  thought,  when  all  four  groups  of 
the  electrical  industry  in  the  society  will  co-operate  in 
local  advertising   campaigns. 

Mr.  H.  B.  Woodill,  president  of  Woodill  &  Hulse,  con- 
tractors and  dealers.  Los  Angeles,  Cal..  said  that  what  the 
dealers  want  is  co-operation  from  the  manufacturer.  Mr 
Woodill  does  not  look  upon  the  electrical  page  as  of  any 
service  to  the  dealer,  and  he  thinks  that  it  would  be  a 
shame  and  a  sin  to  publish  in  the  State  of  California  any- 
thing of  the  description  of  the  page  now  published  in 
Cleveland. 

Mr.  Wakeman  said  to  Mr.  G 1x11  that  the  promoting  of 

local  harmony  was  one  of  the  objects  of  the  Society  of 
Electrical  Development.  Lack  of  harmony,  he  admitted. 
often  occurred  when  the  central-station  company  sold  ap- 
pliances at  prices  with  which  the  local  man  could  not  com- 
pete. The  idea  of  the  society,  he  explained,  is  to  bring 
these  interests  together  so  that  all  can  make  a  good  living 
in  the  electrical  field.  It  would  be  a  very  good  thing,  hi 
thought,  if  the  society  could  get  the  local  dealer  to  place 
his  stock  in  the  windows  instead  of  on  the  shelves,  and  to 
encourage  him  to  get  a  store  in  a  prominent  location  in- 
stead of  on  the  side  streets. 

Mr.  Frederick  Bissell  said  that  the  electrical  page  had 
been  tried  out  in  Toledo,  but  it  seemed  to  him  that  it  really 
killed  more  business  than  it  brought  in.  A  good  electrical 
page  would  be  welcomed  in  Toledo,  and  anyone  who  could 
work  up  an  efficient   page  would  be  gladly  received. 

"si    mm  ARY 

Mr.  McQuistion,  summarizing,  said  thai  the  great  thing 
to  keep  in  mind  is  "Are  your  advertisements   read 
again  suggested  that  electrical  news  should  be  distributed 
throughout  the  new -paper  so   that   it   would   be   read,  as  it 
would  then  have  a  higher  efficiencj    than  if  grouped 
single  page,  conducted   in   the  present   way. 

I  \  1  MING   SESSION 

The  session  ol  I  ucsday  evening  was  given  over  to  a 
condensed  discussion  of  ideas  and  suggestions  received 
from  various  individuals,  electrical  associations  and  lunch- 
eon clubs,  proposing  lii  which  the  activiti* 
the  Society  for  Electrical  Development  mav  best  he  di- 
rected. The  large  amount  of  contributed  material  thus 
received  prior  to  the  meeting  was  capably  abstracted  and 
reported  bct<  imtnerford  Martin. 

iv  of  the   National   Electric   Light 
ciation 

Mr.  Martin  read  first  a  communication  from  the  president 
of  the  National  Electric  Light  Association.  Mr.  1-'.  M.  Tait. 
president  and  general  manager  of  the  Dayton  (Ohio)  Elec- 
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trie  Light  &  Power  Company,  in  which  the  aims  and  pur- 
poses of  the  Society  for  Electrical  Development  were 
strongly  commended  and  central  stations  urged  to  join  in 
supporting  its  activities. 

A  telegram  from  Mr.  C.  R.  Huntley,  president  and  gen- 
-eral  manager  of  the  Buffalo  General  Electric  Company, 
offered  the  substantial  co-operation  of  the  Buffalo  General 
Electric  Company,,  the  Cataract  Power  &  Conduit  Company 
and  other  subsidiary  Niagara  Falls  corporations  in  further- 
ing the  Development  Society's  campaigns. 

Abstract  of  Suggestions  Offered 

Mr.  Martin  enumerated  briefly  the  various  heads  under 
which  he  had  divided  the  large  amount  of  submitted  mate- 
rial, citing  such  diversified  classifications  as  general  pub- 
licity, publicity  within  the  industry,  educational  work, 
traveling  shows,  traveling  representatives,  campaigns  of 
education  for  the  public  and  for  the  electrical  industry, 
books  on  commercial  development  and  commercial  prac- 
tice, the  unification  of  water-power  laws,  co-operation  with 
civic  bodies,  relations  with  the  general  press,  education  of 
young  men  for  the  central-station  industry,  stimulation  of 
electrical  merchandising,  etc. 

A  communication  from  Mr.  J.  C.  Parker,  abstracted  by 
Mr.  Martin,  urged  the  unification  of  the  water-power  laws 
of  the  country,  both  state  and  federal.  In  their  present 
condition  the  injustice  of  some  of  these  legal  enactments 
affects  everyone  in  the  industry,  declared  Mr.  Parker.  It  is 
therefore  to  the  common  interest  of  all  members  of  the 
electrical  fraternity,  insisted  the  writer,  that  these  tram- 
mels and  restrictions  on  the  development  of  our  national 
resources  be  reduced  to  their  lowest  limit  and  denomination. 
Co-operation   of  Civic   Bodies 

Mr.  S.  L.  Coles  recommended  closer  co-operation  with 
local  chambers  of  commerce,  boards  of  trade  and  other 
civic  organizations.  He  cited  an  instance  in  which  he  had 
secured  the  installation  of  an  ornamental  system  of  street 
lighting  in  a  small  town,  in  addition  to  the  construction  of 
a  power  building  for  the  use  of  small  manufacturers.  From 
both  of  these  developments,  he  pointed  out,  the  local  cen- 
tral station  will  profit  substantially,  as  well  as  the  com- 
munity. 

Mr.  T.  C.  Martin  himself  recommended  the  appointment 
by  the  Electrical  Development  Society  of  a  promotion 
committee,  whose  members  might  be  drawn  from  other 
collateral  organizations  in  the  electrical  field.  This  com- 
mittee would  serve  as  a  clearing  house  for  the  introduction 
and  distribution  of  ideas.  Each  organization  represented 
should  also  appoint  its  own  standing  committee  to  co-operate 
with  the  joint  committee  of  the  Electrical  Development 
Society. 

General  and  Technical  Publicity 

Dr.  A.  S.  McAllister,  senior  associate  editor  of  the 
Electrical  World,  pointed  out  the  need  of  greater  pub- 
licity concerning  the  objects  and  aims  of  the  Society  for 
Electrical  Development.  He  also  outlined  methods  by 
which  further  co-operation  might  be  secured  within  the 
society  and  the  industry,  and  urged  the  preparation  and 
distribution  of  pamphlets  showing  the  general  public  what 
use  can  be  made  of  electricity,  how  to  use  it  and  what  the 
cost  will  be. 

A  communication  from  Mr.  O.  H.  Caldwell,  also  of  the 
Electrical  World,  as  abstracted  by  Mr.  Martin,  pointed  out 
the  value  of  publicity  both  in  the  general  field  and  within 
the  industry  itself.  The  correspondent  referred  to  the  need 
of  effective  work  to  get  old  houses  wired,  and  suggested  the 
appointment  of  several  traveling  representatives  to  study 
and  adjust  local  differences  between  central-station  com- 
panies and  contractors. 

Mr.  Frank  B.  Rae,  Jr.,  editor  of  Electrical  Merchandis- 
ing, recommended  that  the  society  put  a  limit  on  its  own 
publishing  activities,  avoiding  the  plan  of  any  such  co- 
operative effort  which  might  be  regarded  as  similar  in  na- 


ture to  the  "municipal  ownership"  ideas  which  its  individual 
members  are  combating  in  their  own  fields.  The  quality 
and  vigor  of  the  present  publications  in  the  field  are  main- 
tained by  the  principles  of  fair  competition  which  now  pre- 
vail. The  introduction  of  co-operative  effort,  however. 
would  be  likely  to  drive  independent  publishers  from  the 
field. 

Central-Station    Sales  Training 

Mr.  Sydney  W.  Ashe,  of  the  General  Electric  Company, 
Harrison,  N.  J.,  pointed  out  that  while  the  sum  of  money 
available  for  the  society's  use  is  not  large,  it  can  be  applied 
to  accomplish  much  effective  educational  work.  Mr.  Ashe 
suggested  spreading  the  idea  of  central-station  institutes 
throughout  the  country,  similar  in  plan  to  the  school  already 
organized  by  Mr.  Samuel  Insull  and  his  associates  of  the 
Commonwealth  Edison  Company,  Chicago.  It  would  be  of 
the  utmost  value  to  the  industry,  he  declared,  to  have 
schools  of  this  kind  for  the  training  of  candidates  for  cen- 
tral-station commercial  work.  Such  an  opportunity  for 
preparation  should  attract  picked  young  men,  who  should 
be  good  mixers,  earnest  students  and  well  capable  of  taking 
punishment. 

Electricity  in  Agriculture 

A  report  from  a  joint  committee  of  electrical  men  and 
Jovians  of  San  Francisco,  Cal.,  next  read  by  Mr.  Martin, 
pointed  out  the  'A  B  C's"  of  commercial  effort,  which  they 
expressed  in  the  alliterative  motto:  "Attract  attention; 
bring  buyers;  create  confidence."  This  report  urged  the 
further  development  of  electricity  especially  in  the  home 
and  on  the  farm  and  recommended  the  education  of  both 
architects  and  farmers  concerning  the  uses  of  electric  light- 
ing and  motor  applications.  The  usefulness  of  county  fairs- 
and  other  public  welfare  exhibitions  was  also  mentioned 
among  the  methods  for  creating  rural  interest  in  electricity. 
Sales  campaigns,  it  was  shown,  can  be  made  more  effec- 
tive, for  example,  if  they  are  preceded  by  practical  articles- 
in  the  farm  journals  supplementing  and  enlarging  the 
arguments  later  to  be  presented  by  the  salesmen.  One 
suburban  company  has  arranged  an  electric  truck  which 
has  been  equipped  with  all  sorts  of  lighting  and  motor 
appliances.  This  truck  can  be  sent  out  through  the  coun- 
tryside for  the  local  demonstration  of  the  comforts  and 
conveniences  of  electricity  and  central-station  service. 

The  Boston  Edison  Company,  added  Mr.  Martin,  makes 
use  of  a  traveling  electrical  exhibit,  with  two  circus  tents. 
One  tent  is  put  up  before  the  first  one  is  taken  down,  and 
in  this  way  the  exhibition  material  can  be  transferred  from 
one  location  to  another  without  possibility  of  injury  from 
weather,  etc.  The  test  exhibit  includes  a  complete  display 
of  farm  apparatus  adapted  to  be  driven  by  electric  motors, 
methods  of  illumination,  etc. 

Electrical  Merchandising 

Mr.  Max  Lowenthal  declared  that  increased  attention 
should  be  given  to  the  subject  of  electrical  merchandising, 
and  to  this  end  he  recommended  the  establishment  of  an 
electrical  merchandising  department  or  clearing  house  by 
the  Electrical  Development  Society.  One  way  in  which 
such  a  bureau  might  prove  useful  would  be  in  the  com- 
pilation and  distribution  of  suggestions  for  window  dis- 
plays and  window  trimming.  The  exchange  bureau,  for 
example,  might  collect  hundreds  of  photographs  of  good 
window  displays,  and  then,  at  the  request  of  individual 
subscribers  who  found  themselves  in  need  of  suggestions, 
a  number  of  appropriate  pictures  could  be  forwarded  for 
inspection. 

Moving  window  displays  might  also  be  listed,  and  even 
routed  from  place  to  place  as  used  by  successive  central 
stations.  Price  cards  could  also  be  prepared  by  the  bu- 
reau's sign  writers,  at  a  price  merely  enough  to  cover  the 
cost  of  production.  The  bureau  might  also  act  as  a  "brain 
brokerage"  office  for  high-class  central-station  employees, 
salesmen,   commercial   men   and   others.      By   co-operating 
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with  the  advertising  departments  of  the  various  large  man- 
ufacturing and  central-station  companies  much  effort 
could  be  saved,  and  advertising  material  and  cuts  might  be 
filed  for  co-operative  use.  Instructions  could  be  furnished 
dealers  concerning  improved  merchandising  methods. 
Printed  forms  might  also  with  advantage  be  furnished  for 
shop  use. 

The  Electrical  Development  Society,  continued  Mr. 
Lowenthal,  should  exercise  a  rigid  censorship  over  unsafe 
■electrical  appliances,  a  delinquency  in  which  the  depart- 
ment stores,  with  their  cheap  apparatus,  are  the  principal 
offenders.  Clippings  might  also  be  collected  from  various 
commercial  and  trade  press  sources  for  the  further  dis- 
semination of  such  practical  ideas  where  they  might  do  the 
greatest  good.  The  good  offices  of  the  society  could  be 
used  to  advantage,  too,  in  the  adjustment  of  sales  policies. 

The    Appliance    Sales    Opportunity 

In  one  of  the  most  elaborate  discussions  among  those 
leceived  by  Mr.  Martin,  Mr.  Frank  Seaman  called  atten- 
tion to  the  development  of  both  the  existent  market  and  the 
latent  market  for  electrical  utilities.  Conditions  in  the  elec- 
trical industry,  he  pointed  out,  have  not  reached  the  severe 
competitive  degree  found  in  the  older  and  more  saturated 
fields,  as  in  the  drug  and  dry-goods  trades,  where  sales 
campaigns  are  sometimes  undertaken  with  forlorn  hopes 
of  reaching  an  already  full  market.  The  overstocked  con- 
dition which  prevails  in  the  older  markets  docs  not  yel 
affect  the  commercial  efforts  of  central-station  activity  : 
but  the  future,  predicted  Mr.  Seaman,  will  require  in  the 
central-Station  field  an  intensity  of  effort  that  has  been 
hitherto  unknown.  The  correspondent  suggested  methods 
oi  getting  into  the  latent  market,  and  pointed  out  that  the 
thought  of  cost  is  one  of  the  dominant  negatives  tending  to 
hold  back  development  in  this  field. 

As  an  example,  citing  the  lack  of  saturation  to  which 
electrical  merchandising  has  been  carried  at  the  present 
time,  the  writer  reported  on  the  replies  from  673  women 
subscribers  to  a  woman's  magazine,  scattered  throughout 
twenty-six  cities  of  the  country.  Of  the  673  answers  re 
ceived,  526,  or  78  per  cent,  of  the  women  reported  thai  the> 
already  use  electric  light  in  their  homes.  In  answer  to  the 
question  "Would  you  welcome  the  general  use  of  all  kinds 
of  electrical  appliances  in  your  own  household""  41)7  re- 
plied "Yes,"  indicating  their  lively  interest  in  electrical 
labor-saving  devices  and  conveniences.  Seventy-five  per 
cent  of  the  number  reported  using  electric  irons,  31  per 
cent  vacuum  cleaners,  27  per  cent  toasters,  23  per  cent  fans, 
and  14  per  cent  percolators.  Of  all  the  other  appliances  on 
the  market  none  reached  a  greater  proportion  than  6  per 
cent  in  use  by  these  497  women.  These  figures  illustrate, 
said  the  correspondent,  that,  despite  the  large  number  ol 
women  greatly  interested  in  electrical  devices,  the  total 
number  of  sales  accomplished  to  date  still  leaves  an  enor- 
mous unsatisfied  and  latent  market.  The  whole  question  ol 
electrical  development,  he  concluded,  is  that  of  the  cost  to 
the  user,  a  problem  which,  he  added,  has  not  yet  been  suc- 
cessfully solved  by  the  manufacturer,  central  station  or 
dealer. 

Educating  Builders   and  the   Publii 

Mr.  S.  G.  Ilihbeu  referred  to  the  necessity  of  educating 
the  contractor  and  the  architect  on  the  proper  use  of  light, 
and  recommended  the  broadcast  distribution  of  the  Illumin- 
ating Engineering  Society's  "Primer,"  as  already  SUggi 
by  a  previous  correspondent. 

Mr.  W.  A.  Wadsworth  recommended  the  appointment  of 
traveling  representative  to  exchange  ideas  and  bring  about 
better   local   co-operation. 

Mr.  M.  A.  Edson  suggested  the  organization  of  traveling 
electrical  shows  and  exhibits,  which  might  be  drawn  upon 
by  various  subscribers  for  exhibition  in  their  own  neigh- 
borhoods. 


A   Traveling  '  entral-Station   Exm 

Mr.  John  F.  Gilchrist,  assistant  to  the  president  Common- 
wealth Edison  I  ompany,  I  hieago,  described  some  of  the 
suburban  plans  of  the  Middle  West  Utilities  Company,  an 
Instill  subsidiary.  This  company  has  purchased  a  new  rail- 
way car,  which  is  to  be  equipped  with  electrical  devii 
a   moving    exhibition    ca]  being    transported    from 

town  to  town  along  the  syndicate's  transmission  system. 
The  advent  of  the  car  in  each  community  will  be  preceded 
by  an  advance  agent,  who  will  arrange  striking  advertis- 
ing in  circus  style,  preparing  the  local  community  for  the 
coming  event,  and  stimulating  interest  in  the  central-station 
exhibit.  The  car  will  also  be  equipped  with  a  moving-pic- 
ture machine,  to  provide  entertainment  as  well  as  instruc- 
tion by  means  of  special  central-station  films  posed  1> 
Chicago  company's  representatives.  In  closing,  Mr.  Gil- 
christ recommended  that  central  stations  "take  their  own 
medicine,"  to  a  greater  degree,  in  the  use  of  outdoor  ad- 
vertising by  means  of  electrical  signs  in  their  own 
communities. 

Mr.  S.  L,  Coles  recommended  the  standardization  and 
formulation  of  uniform  electrical  ordinances  and  the  im- 
provement in  existing  legislation.  Particular  objection  was 
raised  by  him  to  the  cards  sometimes  found  in  hotel  rooms 
warning  guests  against  the  use  of  electric  irons  or  devices 
as  a  source  of  danger  or  fire.  Such  signs  suggest  the  exist- 
ence of  a  fire  hazard  with  electric  devices,  which  is  not 
present. 

S ESTION       FOB    COW    [ERCIA]      DeVE]  OPMEN  1 

Mr.  F.  B.  Rae,  Jr.,  pointed  out  that  the  barrier  which 
now  most  interferes  with  the  development  of  the  industry 
is  the  inertia  found  in  various  branches  of  the  field.  To 
counteract  this,  he  declared,  there  must  be  an  aggressive 
publicity  campaign  applied  to  and  supported  by  the  entire 
industry.  Such  a  campaign  is  needed  to  educate  and  stimu- 
late central  stations,  contractors  and  dealers.  In  further- 
ing this  result,  he  insisted  that  suggestions  of  all  kinds 
l>e  accepted  on  their  merits,  regardless  of  source  or  author- 
ship. 

Mr.  Rae  declared  that  there  exists  a  need  for  more 
business  books  on  the  commercial  side  of  electrical  mer- 
chandising and  sales.  Some  of  the  subjects  for  which  he 
recommended  more  adequate  treatment  are  business  meth- 
ods for  contractors,  -tore  arrangement,  bookkeeping,  mer- 
chandising, window  trimming,  etc.  He  also  suggested  the 
establishment  of  an  advisor]  council,  whose  assistance  in- 
dividual companies  might  call  upon  in  deciding  upon  ex- 
penditures in  publicity  1  sales  undertakings,  etc. 
Another  useful  departmenl  would  be  one  for  compiling 
research  and  statistical  data.  This  info  hould 
then  be  furnished  to  professional  writers,  he  proposed,  to 
arrange  in  attractive  form  for  distribution  to  the  popular 
press. 

Mr.  Dana  Pierce  oi  thi  Underwriters'  Laboratories, 
urged  that  the  Society  for  Electrical  Development  advocate 
the  use  of  approA  ed  electric 

Ini  1  I  RIES 

In  opening  the  discussion,  President  Doherty  explained 
that  with  the  wealth  of  suggestions  that  have  been  received 
the  problem  becomes  chiefly  one  of  selecting  the  material 
of  most  value.  While  the  problems  of  selling  can  be  dis- 
cussed learnedly  and  in  academic  fashion,  "it  often  takes 
a  rough™  !  Mr   Doherty,  "to  go  out  and  sell !"    The 

speaker  then  cited  a  number  of  interesting  and  successful 
plans  and  methods  by  which  central  stations  can  improve 
their  local  business. 

M  \M  FACTURERS   W*HO  SHOULD  USE  ELECTRICITY 

Mr.  Doherty  also  proposed  that  the  society  urge  upon 
those  manufacturers  who  do  their  chief  business  with  elec- 
tric-service companies  the  advantages  and  advisability  of 
electrifying  their  own   shops  and   installing  electric  service 
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throughout  their  own  plants.  The  assistance  of  the  auto- 
mobile interests,  he  also  suggested,  might  be  enlisted  to 
secure  more  adequate  lighting  of  country  roads,  thus  ob- 
taining the  light  for  the  automobilists  and  valuable  revenue 
for  local  central  stations.  This  is  but  an  example,  said  Mr. 
Doherty,  of  the  useful  principle  of  letting  other  people  help 
do  for  you  things  which  will  be  to  their  mutual  advantage. 

One  hotel,  for  example,  completely  equipped  with  elec- 
tricity, at  once  becomes  the  basis  or  standard  of  local  hotel 
construction,  and  thereafter  it  is  simply  a  matter  of  routine 
salesmanship  to  equip  similarly  other  new  hotels  as  they 
are  built  from  time  to  time.  Mr.  Doherty  referred  to  the 
desire  of  the  popular  magazines  for  interesting  news 
stories  and  proposed  that  a  press-clipping  bureau  be  patron- 
ized to  provide  hints  from  which  professional  writers 
might  prepare  attractive  accounts  of  electrical  devices, 
undertakings,  etc. 

Cities  which  legislate  against  electric  signs,  declared  Mr. 
Doherty,  are  legislating  against  their  own  attractiveness. 
Many  municipalities  spend  large  amounts  upon  beautifying 
their  parks  and  boulevards,  yet  fail  to  recognize  that  the 
illumination  of  their  downtown  streets  is  even  a  larger 
factor  in  bringing  visitors  and  business  and  making  their 
community  attractive.  Light  brings  a  crowd,  and  a  trav- 
eled street  means  business. 

Technical  Assistance  from  Outside 
The  Electrical  Development  Society,  continued  the 
speaker,  will  get  valuable  assistance  from  the  government 
bureaus,  especially  along  the  lines  of  electricity  on  tin 
farm.  Much  valuable  and  useful  work  might  also  be  done 
by  college  students  in  the  preparation  of  these,  if  proper 
subjects  were  suggested  by  some  practical  body  such  as 
the  society.  College  seniors  would  welcome  the  opportunity 
to  do  useful  work  of  this  kind,  and  without  cost  to  tin 
industry  they  could  render  valuable  service  m  attacking 
the  solutions  of  both  commercial  and  technical  problems. 
Mr.  Doherty  had  a  good  word  for  the  Jovian  (Order,  com- 
mending its  aims  and  declaring  that  the  men  who  belonged 
to  the  organization  "can  do  things."  He  also  spoke  with 
approval  of  the  plan  for  a  training  school  for  commercial 
employees,  declaring  that  in  his  own  organization  the  value 
of  this  scheme  had  already  been  many  times  proved. 

One  way  in  which  the  local  central  station  can  reach 
many  of  the  local  manufacturing  companies  who  are  pros 
pects  for  electric  service,  as  pointed  out  by  Mr.  Doherty. 
is  through  the  electric  company's  own  board  of  directors. 
men  in  most  cases  allied  with  the  various  local  industries. 
In  almost  every  central-station  community  the  membership 
of  the  electric  company's  board  of  directors  reaches  prac- 
tically every  local  line,  affording  useful  avenues  of  approach 
to  securing  profitable  power  and   lighting  business. 

Electricity  and  the  Automobile 
Even  the  gasoline  automobile,  said  Mr.  Doherty,  in  being 
equipped  with  electrical  appliances  which  have  hitherto 
been  overlooked  by  the  manufacturers  of  electrical  ma- 
chines. The  maker  of  one  prominent  gasoline  car.  for 
instance,  is  experimenting  with  no  less  than  thirty  new 
applications  of  electricity  on  his  gasoline  vehicles  Among 
these  are  hand  projection  lamps,  useful  in  reading  roadside 
signs  and  direction  bulletins,  and  automatic  electric  lamps 
arranged  to  illuminate  the  sidewalk  and  step  when  the  car 
door  is  opened.  Possible  applications  thus  outlined  in  the 
automobile  industry  alone  should  be  worth  $2,500,000  each 
year,  estimated   the   speaker. 

Gasoline  continues  to  go  up,  making  the  cost  of  operal 
ing  internal-combustion  engines  almost  prohibitive.  In- 
deed it  is  predicted  that  within  a  year  or  so  the  price  will 
1  each  40  cents  a  gallon,  a  development  which  cannot  but 
work  to  the  advantage  "i  the  electric  vehicle.  The  need 
of  the  hour  in  the  field  of  the  electric  car,  however,  de- 
clared Mr.  Doherty,  is  a  less  costly  vehicle,  and  he  urged 
that    unless    some    manufacturer   soon    supplies    this    demand 


the  society  itself  encourage  the  production  of  such  a  car, 
going  outside  the  electrical   industry  if  necessary. 

Getting  the   Old   Houses    Wired 

Mr.  T.  F.  Bludworth,  of  the  Public  Service  Corporation 
of  New  Jersey,  referred  to  the  difficulty  in  getting  old 
houses  wired  and  urged  that  more  attention  be  paid  to 
demonstrating  to  prospective  customers  that  with  present 
construction  methods  house-wiring  can  be  installed  without 
injur)  or  disarrangement  of  walls,  furniture  or  household 
effects.  Mr.  Bludworth  also  insisted  on  the  necessity  of 
having  men  of  suitable  information,  education  and  caliber 
visit  customers  and  prospective  customers,  and  declared 
that  unless  proper  confidence  is  inspired  by  such  calls  it 
will  be  difficult  to  close  desirable  business.  Moving  pic- 
tures have  been  employed  by  the  Public  Service  Corpora- 
tion to  demonstrate  the  conveniences  and  comforts  of 
electricity  to  prospective  customers. 

Mr.  Converse  D.  Marsh  called  attention  to  the  value  of 
general  publicity  campaigns  in  supplementing  the  work  of 
salesmen  by  presenting  his  arguments  in  advance. 

Mr.  C.  G.  Durfee,  of  the  Rochester  Railway  &  Light 
I  ompany,  Rochester.  N.  V.,  reported  that  his  city  has  1200 
to  1300  industries,  and  that  his  company  will  co-operate  in 
every  way  possible  with  the  efforts  of  the  Electrical  Devel- 
opment Society. 

Mr.  Robert  Ely,  of  Philadelphia,  suggested  that  when 
educative  lectures  are  given  to  promote  central-station  de- 
velopment these  be  held  in  unwired  churches  and  buildings, 
the  charge  for  admission  being  devoted  to  wiring  the  struc- 
ture and  thus  securing  additional  customers  for  the  local 
central  station. 

Reaching  the  Coming  Generation 

Mr.  Edward  L.  Bailey  proposed  that  lecturers  shall  re- 
ceive salary  and  expenses  to  travel  among  rural  high 
schools  and  lecture  to  the  high-school  students,  in  this  was 
reaching  future  farmers  and  citizens  with  instructive  infor- 
mation concerning  the  uses  of  electricity  in  agriculture  and 
the  industries. 

Mr.  Burton  Emmet  said  that  the  average  family  becomes 
a  user  of  electric  light,  toilet  soap,  pianos,  automobiles  and 
other  so-called  luxuries  as  soon  as  it  has  reached  a  degree 
of  affluence  where  these  can  be  afforded.  No  criticism  is 
ever  made  of  the  cost.  Of  the  10.000,000  houses  in  this 
country,  said  Mr.  Emmet,  only  one-fifth  are  equipped  with 
electric  lamps. 

Mr.  G.  H.  Barbour  recommended  that  the  society  take 
recognition  of  new  inventions  brought  out,  especially  those 
of  foreign  origin. 

Mr.  Norman  Macbeth,  editor  of  The  Lighting  Journal, 
pointed  out  the  necessity  of  salesmanship  in  commercial 
relations  between  manufacturer  and  consumer,  and  urged 
upon  the  society  the  necessity  of  properly  looking  after  the 
interests  of  "the  man  between." 

Mr.  G.  A.  Stickney  closed  the  discussion  with  a  brief 
reference  to  the  necessity  of  safety  precautions. 

MORNING  SESSION.  MARCH  5 
The  morning  session  on  Wednesday.  March  5,  was 
called  to  order  at  10:15  a-  m->  ""'t'1  ^'r.  A.  W.  Burchard. 
of  the  General  Electric  Company,  New  York,  in  the  chair 
The  first  paper  to  be  read  was  entitled  "Co-operation  in  the 
Electrical  Industry,"  by  Mr.  J.  Robert  Crouse,  National 
Quality  Lamp  Division,  1  General  Electric  Company,  Cleve- 
land. « )hio.  In  view  of  the  detention  of  Mr.  Crouse  the 
chairman  called  upon  Mr.  F.  E.  Watts  to  read  Mr.  Grouse's 
paper 

CO-OPERATION     IX    THE    ELECTRICAL    INDUSTRY 

The  author  stated  that  during  11)05,  1906  and  1907  it 
had  been  his  mission  to  raise  the  entire  question  of  co- 
operative market  developments  in  the  electrical  business 
as  a  trade  and  economic  issue. 

At  the  St.  Louis  convention  in  10,10  Mr.  E.  A.  Sperfy,  in 
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reviewing  the  work  of  the  association,  remarked  that  it 
was  on  the  threshold  of  advances  during  tne  approaching 
quarter  century  as  great  as  those  which  had  taken  place 
in  the  quarter  century  then  just  elapsed.  He  indicated  that 
future  developments  were  destined  to  follow  commercial 
lines  very  strongly. 

The  author  predicted  that  engineering  matters  will  be 
radically  subordinated  within  the  next  few  years  to  purely 
commercial  questions  and  especially  to  the  problem  of  de- 
veloping salesmanship.  Improvements  in  the  economy  of 
operation  viewed  from  the  standpoint  of  increased  revenues 
are  not  to  be  compared  with  the  possibilities  in  the  direction 
of  increasing  the  market  for  the  sale  of  electrical  appliances 
and  electrical  energy.  Here  the  interests  of  the  central 
station  and  the  manufacturers  are  oftentimes  identical, 
and  co-operation   is  highly  essential. 

Co-operation    a    Recognized    Factor    ix    Increasing 
Distribution 

Commercial  co-operation,  said  the  author,  is  a  thoroughly 
accepted  principle  and  a  recognized  factor  in  increasing  the 
efficiency  of  production  and  distribution.  In  other  words, 
men  can  accomplish  more  through  collective  effort  than 
by  segregated  or  individual  effort  inevitably  accompanied 
by  wasteful  conflicts  and  opposite  purposes.  Within  a 
comparatively  brief  period  business  has  passed  consecu- 
tively through  the  period  of  individualism,  co-partnership, 
corporations,  consolidations,  syndicates  and  associations. 
Each  advance  has  been  in  reality  a  recognition  of  the  co- 
operative principle  and  has  tended  to  restrain  such  com- 
petitive effort  as  inherently  tends  to  defeat  its  own  objects. 
In  the  field  of  manufacture  or  production  there  has  been 
an  enormous  gain  in  efficiency  as  a  result  of  specialization, 
co-ordination  and  co-operation.  On  the  other  hand,  selling 
and  distribution  have  made  little  gain  in  efficiency,  not- 
withstanding steady  progress  in  the  refinement  ami  per- 
fection of  organization.  Production  has  been  subject  to  the 
advantage  of  the  economic  law  of  increasing  returns,  while 
distribution  has  been  subject  to  the  law  of  diminishing 
returns.  Some  plan  of  co-operative  commercialism  which 
will  place  distribution  under  the  economic  law  of  increasing 
returns  will  unquestionably  appeal  to  all. 

The  author  next  considered  several  propositions,  the  first 
being  whether  the  $18,000,000,000  of  wealth  annually  pro- 
duced in  this  country  is  not  unduly  diverted  from  the 
purchase  of  electrical  appliances  and  electrical  service  to 
the  attainment  of  mere  luxury  and  the  purchase  of  such 
things  as  automobiles,  pianos,  phonographs,  etc.;  second, 
the  question  whether  a  practical  plan  cannot  be  devised  to 
alter  this  condition,  and  lastly  whether  these  plans,  per 
unit  of  money  and  effort  expended,  will  not  yield  a  bettei 
return  than  it  is  now  possible  to  secure. 

How  to  Promote  Co-operation 
Manufacturer,  jobber,  dealer  and  central  station  are 
therefore  all  equally  interested  in  educating  the  public 
to  the  advantages  of  electrical  service.  Among  the  agencies 
proposed  by  the  author  for  securing  this  result  are  a 
national  campaign  of  advertising,  a  national  electrical 
press  bureau,  the  use  of  advertising  service  through 
agencies,  the  creation  of  new  business  departments  in  the 
technical  press,  the  establishment  of  schools  of  electrical 
salesmanship,  sending  out  field  men  among  lighting  com- 
panies and  electrical  contractors  and  allied  trades,  the 
distribution  of  a  suitable  commercial  literature  to  the  dif- 
ferent trades,  and,  finally,  the  ottering  of  special  prizes 
for  excellence  in  commercial  work  such  as  those  which 
resulted,  for  instance,  in  the  "Solicitors'  Handbook"  of  the 
N.  E.  L.  A.  Local  electrical  leagues,  such  as  the  one  that 
has  existed  for  several  years  in  Cleveland  and  was  recentlv 
consolidated  with  the  local  Jovian  League,  have  done  much 
In  Spread  popular  knowledge  of  the  advantages  of  electrical 
service.  One  of  the  tangible  outcomes  of  this  work  is  the 
so-called   "People's  Electrical   Page/'  which  appears  twice 


each  week  in  certain  leading  newspapers.  111!-  page  1- 
supported  by  the  local  central-station  company  and  the 
various  jobbers  and  contractors.  The  author  said  that 
similar  leagues  have  been  formed  in  fifty  cities  and 
"people's  pages"  started  in  fifty  newspapers,  with  an 
aggregate  annual  circulation  of  50,000,000  copies.  These 
instruments  of  co-operation  offer  an  excellent  opportunity 
for  increasing  the  general  good-will  of  the  public  toward 
the  electrical  business  as  a  whole,  he  thought. 

The  organization  of  Past-Jupiters  of  the  Jovian  Order 
has  created  a  fund  of  about  $3,500,  and  has  an  annual 
income  now  exceeding  $1,500.  A  movement  is  also  under 
way  in  Cleveland  to  establish  a  two-thousand-dollar  fund 
in  connection  with  the  Jovian  League,  the  income  of  which 
will  be  used  to  promote  tin-  objects  of  the  order.  An  asso- 
ciation of  Past-Presidents  of  the  Society  for  Electrical 
Development  is  also  proposed,  and  Mr.  Crouse  offci' 
pledge  himself  personally  in  the  sum  of  $5,000  as  part  of 
a  minimum  fund  of  $50,000  to  be  used  in  promoting  the 
work  of  the  society. 

ission. 
I  lit    chairman  called  on   Mr.  E.  W.  Lloyd,  of  the  1  on 

monwealth    I  di  0! pan       '  irman 

of  the  Commercial  Section  of  the  X.  E.  I..  A.,  to  discuss 
the  paper.  Mr.  Lloyd  stated  that  the  Commercial  Si 
was  founded  at  the  St.  Louis  convention  in  1910  through 
the  efforts  of  Mr.  George  Williams.  At  that  time  those 
interested  in  this  new  section  were  not  clear  as  to  exactly 
what  work  it  should  undertake,  but  the  leading  men  111  the 
central-station  industry  were  unanimous  in  their  opinion 
that  the  commercial  side  of  the  business  was  undeveloped 
and  needed  serious  attention.  The  commercial  section  now 
has  between  1200  and  1500  members  and  has  devoted  itself 
mainly  to  the  distribution  of  up-to-date  information  and 
data  which  will  help  central-station  salesmen  in  securing 
new  business.  Substantially  nothing  has  been  accomplished 
in  the  direction  of  developing  salesmen  or  teaching  sales 
manship.  The  officers  of  the  section  have  devoted  their 
limited  income  to  such  work  as  seemed  to  promise  the 
largest  immediate  returns.  Data  are  now  distributed  by 
the  section  four  times  a  year.  Mr.  Lloyd  stated  that 
real  salesmen  with  technical  knowledge  and  central-station 
experience  are  much  in  demand.  He  emphasized,  also,  the 
fact  that  there  are  altogether  ton  few  good  books  on 
central-station  salesmanship,  there  being  less  than  a  half 
dozen  which  can  be  recommended.  He  also  stated  that 
those  who  have  charge  of  advertising  do  not  publish  the 
right  kind  or  enough  data.  In  closing  the  speaker  an- 
nounced that  the  program  for  the  Commercial  Section  at 
the  Chicago  convention  will  be  short  in  order  to  devnti 
as  much  time  as  possible  to  discussion 

'I'n  e  Sales   I  md 

The   author   of   a   paper   entitled   "The    Sales    End."    Mr 
James  H.  Collins,  of  New   York,  opened  his  discoun 
a    humorous   vein    and    traced    the   descent   of   the    pre 
day  electrical  salesman    from  the  lightning-rod  agent   of  a 
couple  of  generations  ago.    The  father  of  all  salesmei 
the  author,  was  the  book  agent.      The  lightning-rod  ma 
undoubtedly    deficient    in    technical    knowledge,    but    well 
equipped  in  the  psychology  of  salesmanship  and  understood 
how  to   "put   it   over."     The  modern   central-station    - 
man  essentially    needs   instruction   in   the  an   of   salesman- 
ship.    Successful  selling  methods  differ  with  each  ind 
but  in  all  case-  the  adoption  of  the  proper  spirit  or  attitude 
■  m  the  part  of  tin    salesman  is  fundamental.     In  referring 
to  the   frequent    lack   of  alertness  on   the  part  of  central- 
station  Mr.    Collins    mentioned    a    new    tyj 
laundr)   machine  for  performing  an  operation  styled  "wet- 
washing,"  which  he  said  is  likely  to  become  an  important 
supplement  to  the  electric  in  n  in  building  up  the  central- 
station  business.     This  is  a  washing  machine  which  turns 
out  the  washed  material-  just   damp  enough  for  iri 
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In  referring  to  the  objections  advanced  by  some  central- 
station  companies  against  the  distribution  of  electrical  ap- 
pliances through  retail  dealers,  the  author  stated  that  this, 
nevertheless,  is  the  modern  method  of  distribution.  The 
merchant,  said  he,  must  always  stand  behind  the  quality 
oi  Ins  goods,  just  as  the  contractor  should  stand  behind  his 
installation  or  the  central  station  behind  the  quality  of  its 
service.  The  jobber,  who  is  a  middleman,  fills  a  real  want 
ami  is  virtually  a  clearing  house.  Electrical  appliances,  the 
author  emphasized,  must  become  universally  known  by  the 
public,  and  to  this  end  the  co-operation  of  all  interests, 
each  in  his  proper  sphere,  is  essential. 

President  Henry  L.  Doherty  took  the  chair  and  asked 
that  discussion  of  the  preceding  paper  be  postponed  until 
the  presentation  of  Mr.  Robertson's  paper,  an  abstract  of 
which  follows. 

Merchandising  Co-operation 
Mr.  W.  E.  Robertson,  vice-president  of  the  Robertson- 
Cataract  Company,  discussed  the  subject  of  "Merchandising 
Co-operation,"  and  by  way  of  introduction  remarked  that 
many  of  the  points  which  he  wished  to  make  had  already 
been  covered.  While  having  no  quarrel  with  the  selling 
methods  of  the  past  for  the  development  of  the  electrical 
industry,  the  speaker  voiced  the  opinion  that  in  the  mer- 
chandising of  electrical  appliances  a  new  day  has  arrived. 
The  retail  dealer,  he  stated,  could  make  a  very  handsome 
net  profit  if  the  central-station  company  would  charge  up 
to  merchandising  cost  all  of  the  elements  of  expense  such 
as  rent,  light,  heat,  general  expense  and  depreciation.  The 
speaker  stated  that  he  had  investigated  the  comparative 
number  of  business  failures  among  jobbing  concerns  and 
among  manufacturers  and  found  to  his  surprise  that  fail- 
ures among  the  former  class  are  almost  unknown,  whereas 
they  are  comparatively  frequent  among  manufacturers. 

A  Good  Business  Location  Essential 
Mr.  Robertson  explained  that  his  concern  makes  a  very 
careful  study  of  its  points  of  distribution  and  notes 
especially  the  factors  which  make  for  the  success  of  the 
dealer  and  the  contractor.  His  concern  also  keeps  in  close 
touch  with  merchants,  associations  and  organizations.  Lo- 
cation, he  explained,  has  more  to  do  with  a  dealer's  success 
than  any  other  one  factor,  as  proved  repeatedly  by  the 
experience  of  the  Woolworth  five  and  ten-cent  stores  and 
the  United  Cigar  Stores.  Experience  shows  that  people 
as  a  whole  will  not  go  out  of  their  way  to  satisfy  their 
desires  or  wants,  unless  compelled  to,  and  the  successful 
dealer  must  offer  his  goods  to  the  public  at  a  location  which 
suits  its  convenience.  If  the  goods  are  brought  to  the 
people,  so  to  speak,  they  can  be  marketed  at  a  very  low  cost. 

Retail  Competition  Necessary  to  Stimulate  Merchants 

Retail  competition,  in  the  speaker's  opinion,  is  a  good 
thing  and  necessary  to  the  development  of  keen,  alert  mer- 
chants. Under  a  state  of  monopoly  in  retail  trade,  stagna- 
tion is  likely  to  result.  Retail  competition  is  preferable 
to  monopoly  which  puts  prices  so  low  as  practically  to  ex- 
clude competition.  The  development  of  keen,  responsive, 
intelligent  merchants  and  the  wide  and  effective  distribu- 
tion of  merchandise  require  retail  competition.  Among 
the  important  factors  in  retail  mercandising  are  location, 
window  display,  courtesy,  newspaper  advertising  and  direct 
appeals  from  the  counters  of  the  shop  or  store.  In  selected 
locations  retail  stores  to-day  are  justified  for  electrical 
merchandising  in  communities  where  the  central-station 
company  is  not  retailing  appliances  at  cost  or  below  and 
recovering  the  margin  of  profit  in  the  price  charged  for 
electrical  energy. 

Dealer  Can  Gain  Confidence  More  Easily  Than  Cen- 
tral Station 
Under  equal  conditions,  declared  Mr.  Robertson,  a  retail 
dealer   can   outsell   a   central-station    company.      It    is    also 


easier,  the  speaker  stated,  for  a  local  dealer  to  obtain 
the  public  confidence  than  for  the  central-station  company 
to  acquire  it.  The  sales  of  his  concern  to  large  industrial 
concerns  are  so  much  larger  than  sales  to  retail  dealers 
that  the  latter  are  really  only  incidental.  In  concluding 
his  remarks,  the  speaker  repeated  his  conviction  that  retail 
stores  for  merchandising  electrical  appliances  can  be  started 
and  successfully  maintained  in  many  localities  if  there  is 
substantial  and  effective  co-operation  among  all  the  interests 
involved. 

Discussion 

Mr.  W.  H.  Johnson,  assistant  to  the  president  Philadel- 
phia Electric  Company,  Philadelphia,  Pa.,  took  the  chair, 
and  Mr.  Henry  L.  Doherty  then  opened  the  discussion  on 
the  group  of  papers  just  presented.  He  agreed  with  many 
of  the  statements  made  by  Messrs.  Collins  and  Robertson 
but  said  they  had  not  completely  stated  the  central-station 
problem.  Mr.  Doherty  agreed  that  every  article  of  trade 
should  be  sold  at  a  price  which  would  net  a  profit.  Speak- 
ing of  jobbers  and  middlemen  generally,  he  called  attention 
to  the  public  antagonism  toward  corporations,  which  com- 
menced to  assume  serious  proportions  some  years  ago.  and 
the  more  recent  antagonism  toward  the  middleman,  who  is 
supposed  to  be  responsible  in  some  degree  for  high  prices. 
However,  the  public  is  coming  to  realize,  according  to  Mr. 
Doherty,  that  the  middleman  is  a  necessary  factor,  and 
antagonism   toward  him  will   probably  diminish  hereafter. 

Fixed  Retail  Prices  Advantageous 
The  speaker  also  voiced  his  sentiments  in  favor  of 
placing  trade  articles  on  the  market  under  fixed  retail 
prices  and  referred  to  the  situation  in  Congress,  where  a 
bill  is  pending  which  would  take  away  the  patentee's  right 
to  fix  the  re-sale  price  on  his  patented  article.  The  ad- 
vantages of  price-fixing  in  retail  trade  were  pointed  out, 
the  speaker  using  the  well-known  Ingersoll  dollar  watches 
as  an  example.  The  fixing  of  the  retail  price  prevents  other 
concerns,  said  Mr.  Doherty,  from  capitalizing  unfairly  and 
profiting  by  the  large  expenditures  of  the  Ingersoll  com- 
pany for  advertising.  If  such  articles  as  dollar  watches 
are  to  be  successfully  marketed  they  must  be  turned  out 
and  sold  in  immense  quantities,  in  order  to  make  the  cost 
of  production  low  enough. 

Turning  to  the  subject  of  retail  competition  in  electrical 
appliances  between  the  central  station  and  the  local  supply 
dealer,  Mr.  Doherty  differed  with  Mr.  Robertson,  and  stated 
that  some  of  the  dealers  who  compete  with  his  companies 
do  not  obtain  more  than  10  per  cent  of  the  total  retail  trade. 
He  also  expressed  his  belief  that  the  public  as  a  whole  has 
more  confidence  in  devices  marketed  by  central-station 
companies  than  in  those  offered  by  dealers. 

Low  Prices  Do  Not  Compensate  for  Poor  Service 

The  great  public  cry  for  low  prices  is  based,  in  the  speak- 
er's opinion,  on  an  economic  fallacy,  and  low  prices  do  not 
and  can  never  compensate  for  the  poor  service  which  is 
their  inevitable  accompaniment.  The  speaker  then  said 
that  Mr.  Robertson  had  overlooked  one  of  the  most  im- 
portant features  of  merchandising,  which  is  systematic  can- 
vassing. The  Doherty  companies  carry  on  such  canvassing 
according  to  a  well-developed  plan  and  call  upon  even- 
house,  store  and  business  or  industrial  concern.  Much 
business  is  secured  by  this  method  and  by  means  of  a 
follow-up  system.  Those  who  do  not  take  the  service  at 
once  are  often  secured  later.  This  practice,  declared  the 
speaker,  helps  to  gain  public  confidence  and  makes  it  easy 
to  get  new  business.  Among  other  things,  it  is  a  distinct 
factor  in  making  sales  of  electrical  appliances.  Such  cam- 
paigns are  generally  supported  by  indirect  appeals  through 
the  advertising  columns  of  the  newspapers.  This  is  a 
source  of  expense  to  which  contractors  and  dealers  are 
rather  reluctant  to  contribute  their  share,  although  this  is 
not  the  invariable  rule. 
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The  Question  of  Lamp  Supply 
The  most  critical  problem  in  merchandising  which  the 
central  station  has  had  to  solve  is  a  question  of  lamp 
supply.  When  the  tungsten  lamp  came  into  commercial 
use  the  local  dealers  were  induced  to  offer  these  larrtps  to 
purchasers  on  the  basis  of  more  light  for  the  same  ex- 
penditure. It  was  found,  however,  that  many  dealers  soon 
broke  away  from  this  policy  and  advocated  the  same  light 
for  a  less  expenditure,  which  has  a  tendency  to  cut  down 
the  central-station  company's  sales  of  electrical  energy. 
In  order  to  meet  this  situation,  Mr.  Doherty  explained  that 
he  adopted  the  policy  of  cutting  the  price  on  tungsten 
lamps  to  so  low  a  point  that  the  dealers  could  not  continue 
to  handle  them  in  competition  at  a  profit.  In  speaking  of 
the  effect  of  introducing  defective  appliances  Mr.  Doherty  • 
referred  to  his  own  efforts,  some  years  ago,  for  the  intro- 
duction of  electric  flatirons  in  a  certain  city  before  they  had 
been  thoroughly  perfected.  The  resulting  failures  made 
the  public  so  skeptical  that  this  particular  city  was  after- 
ward found  to  be  the  most  difficult  of  all  in  which  to  intro- 
duce electric  irons  when  their  commercial  success  had 
been  established  beyond  question  by  general  experience. 
He  also  referred  to  the  fact  that  the  central  station  has  a 
decided  interest  in  keeping  its  customers'  appliances  in 
efficient  working  order  and  in  this  respect  is  in  a  different 
position  from  the  local  dealer.  In  closing  his  remarks  Mr. 
Doherty  said  that  he  had  many  times  expressed  his  wish 
that  some  one  would  devise  a  scheme  for  co-operation 
which  in  its  application  would  benefit  all  and  injure  none, 
but  he  had  yet  to  learn  of  such  a  plan.  He  is  still  hope- 
ful, however,  that  the  problem  can  be  solved. 

Insuring  Dealers  a  Living  Profii 
Mr.  W.  H.  Johnson  then  took  the  floor  and  stated  that 
the  co-operation,  problem  had  been  solved  with  respect  to 
the  local  conditions  which  are  found  in  Philadelphia.  The 
lamp  problem  has  presented  the  greatest  difficulty,  and  it  is 
found  essential  to  retain  control,  if  possible,  of  the  sales  of 
lamps  which  will  be  used  by  customers.  The  commercial  pol- 
icy adopted  by  the  Philadelphia  company  in  retailing  elec- 
trical merchandise  has  been  to  "live  and  let  live,"  and  in 
general  it  has  fixed  retail  prices  on  a  scale  which  will  per- 
mit the  local  dealers  and  department  stores  to  do  business  at 
a  net  profit  and  make  a  decent  living.  It  still  has  occasional 
sales  at  cut  prices  in  order  to  stimulate  the  introduction  ol 
some  particular  appliance  when  this  seems  to  be  war 
ranted.  The  Philadelphia  company  attempts  to  compete 
with  local  contractors  only  in  the  cases  of  emergency  work- 
on  a  large  scale  which  the  contractor  is  not  usually  equipped 
to  handle.  In  support  of  his  company's  policy  not  to  re- 
linquish control  of  the  lamp  question  with  respect  to  the 
lamps  which  will  be  used  on  customers'  circuits,  Mr. 
Johnson  cited  the  case  of  the  gas  companies,  which  quite 
generally  left  the  sale  of  gas  mantles  to  retail  distributers. 
The  companies  have  found  through  experience  that  this  is 
a  very  poor  policy  and  are  now  coming  around  to  the 
practice  of  the  central  station  companies,  having  learned 
that  by  this  means  the  customer  receives  better  treatment 
and  much  superior  service.  In  referring  to  salesmanship, 
the  speaker  said  that  the  most  common  failing  of  central- 
station  solicitors  is  to  talk  too  much,  thereby  in  some  in- 
stances incurring  the  customer's  distrust.  Salesmanship  is 
a  fine  art,  and  one  of  its  most  important  attributes  is  the 
ability  to  size  up  the  human  characteristics  of  tin  pros- 
pective customer. 

Adjournment  was  then  taken  until  2  p.  m. 

AFTERNOON   SESSION 

When  the  conference  was  called  to  order  at  2  p.  m.  dis- 
cussion of  Mr.  Robertson's  paper  was  continued.  Mr.  C. 
VV.  Stone,  of  the  General  Electric  Company,  was  the  first 
speaker. 

He  said  that  the  manufacturer   is  naturally   anxious    [01 


all  the  co-operation  lie  can  get.  a-  a  means  of  pushing  his 
product.  He  expressed  himself  as  greatly  in  favor  of 
specialized  effort.  While  those  in  the  central-station  business 
are  usually  a  highly  specialized  class  as  regards  the  manu- 
facture and  sale  of  electrical  energy,  it  does  not  follow,  he 
thought,  that  they  are  necessarily  merchants.  The  dealers 
and  jobbers,  then  e  a   very   distinct  part   in   the 

development   of   the  central    station's  business. 

With  the  central-station  company,  however,  the  interest 
centers  in  filling  up  the  valleys  in  its  load  curve  and  diver- 
sifying the  load,  and  the  profits  from  the  sale  of  appliances 
are  therefore  of  secondary  interest.  The  dealer,  on  the 
other  hand,  is  dependent  on  the  profits  in  his  sales,  so 
that  his  interest  is  large. 

Nevertheless,  the  central  station  has  had  to  take  the  lead 
in  many  cases  in  creating  a  market  for  appliances.  On 
account  of  these  efforts  taken  by  the  central  stations,  manu- 
facturers have  been  glad  to  get  their  help  in  introducing 
new  equipment. 

High    First  Cost  Retards  Sales 

Some  appliances,  the  speaker  pointed  out,  are  frequently 
difficult  to  sell,  owing  to  their  high  first  cost.  To  show 
how  this  difficulty  may  be  offset  to  some  extent,  the  speaker 
related  the  experiences  in  his  household  after  the  ii 
duction  of  an  electric  washing  machine  costing  $100.  This 
machine  had  great  self-advertising  powers,  as  it  had  proved 
to  be  a  source  of  intense  interest  to  the  women  vi 
and  had  also  been  an  excellent  labor-saving  appliance 

Lack  of  Follow-Up  Methods 
Lack  of  a  follow-up  system  to  see  if  appliances  are  prop- 
erly installed  or  arc  in  working  order  was  next  disi 
by  Mr.  Stone.  Oftentimes  small  devices  are  neglected  and 
then  fail  to  give  satisfaction.  It  was  hard  to  say.  he 
thought,  who  could  do  the  following  up  to  best  advantage. 
The  manufacturer  could  hardly  be  expected  to  do  it,  and, 
moreover,  he  doesn't  even  know  the  customers.  The 
dealer,  he  felt,  was  particularly  remiss  along  this  line.  An 
automobile  dealer,  the  speaker  continued,  does  follow  up 
his  sales  by  keeping  in  touch  with  his  customer  and  using 
every  effort  to  see  that  he  is  satisfied  with  his  purchase. 

With  the  electrical  dealer  such  interest  and  attention  are 
felt  and  given  only  occasionally.  In  other  words,  they  do 
not  characterize  his  work  as  a  regular  thing.  The  central- 
station  company,  he  continued,  might  do  the  work.  A 
plan  to  do  the  work  and  divide  the  expense  might  be 
effected  by  the  jobbers,  dealers  and  central-station  com- 
panies.   Such  a  plan  would  be  a  great  help  to  all  cone. 

II,,    manufacturer,  the  speaker  explained,  needs  a  great 
deal    of   help    from    all    sides    in    carrying   on    his    research 
work  and  wants  to  know  what  demand  can  be  c 
new    products.     Some  information   along  this  line  is 
by  central-station  companies.  Imt  thi  .  the  speaker 

said,  a  concerted  effort  made  in  this  direction  by  the  in- 
dustry. 

In  conclusion,  he  stated  his  belief  that  the  society  can 
help  the  manufacturer  to  develop  along  lines  which  will  be 
of  the  greatest  benefit  to  the  central-station  company,  the 
dealers  and  all  concerned  in  the  advancement  of  the  in- 
dustry. 
"Dei  1  \i    Bi  3INESS  Conditions"  the  Dealer's  I  I 

Mr.    T.   R.   Strong,  of   Xew   York,  was   the  nej 
1 1,   stated  th  eeman,  of  I  " 

of   the    National    Electrical   Contractors'   Associatioi 

-,-  the  paper,  and  that  his 
remarks  would,  therefore,  be  impromptu. 

Regardless  of  whether  concerns  were  engaged  in  busi- 
ness solely  as  a  jobber,  or  a  contractor,  or  a  dealer,  or  in 
all  of  these  lines,  they  are  all  middlemen.  It  might  be 
possible,  he  thought,  to  create  some  plan,  through  the  har- 
monv  department"  of  the  society,  that  would  bring  about 
the  sale  of  electrical  merchandise  at  a  profit  to  all. 
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The  establishment  of  merchandising  conditions,  however, 
would  help  most.  Co-operation,  according  to  Mr.  Strong, 
generally  means  treating  with  the  other  fellow  as  long  as 
he  does  what  you  want. 

The  central-station  company,  he  said,  co-operates  only  in 
so  far  as  it  suits  its  convenience.  It  sells  lamps  because 
the  dealer  does  not  sell  them  fast  enough  to  suit  it  and 
holds  special  sales  of  appliances  at  prices  to  suit  itself. 

All  that  the  contractor  asks  of  the  central-station  com- 
pany, he  continued,  is  decent  business  conditions.  He  re- 
ferred to  Mr.  Doherty's  criticism  that  the  contractor 
doesn't  push.  This,  the  speaker  said,  was  because  the 
central-station  company  is  a  monopoly  in  each  place  and 
can  spend,  say,  $100,000  in  advertising  which  does  not  come 
out  of  profits  from  appliance  sales.  Such  practices  pre- 
vent the  middleman  from  making  much  profit,  because  he 
has  to  deal  in  a  small  way. 

Manufacturer   Often    Undersells   Local    Dealer 

The  manufacturer,  he  maintained,  is  as  much  at  fault  as 
the  central-station  company.  He  sells  directly  to  the  cus- 
tomer time  and  time  again,  and  often  quotes  to  a  large 
customer  lower  prices  than  to  the  men  legitimately  engaged 
in  the  electrical  business.  In  other  words,  Mr.  Strong 
said,  the  manufacturer  will  simply  cut  prices  at  random 
to  make  a  sale. 

The  establishment  of  a  price  schedule  he  did  not  con- 
sider to  be  any  concern  of  the  society;  he  did  think,  how- 
ever, that  the  society  can  help  to  establish  more  harmonious 
conditions. 

Someone  Must  Concede  a  Point 

Whenever,  Mr.  Stone  asserted,  the  central-station  com- 
pany maintains  a  price  that  is  fair  to  the  dealers  and  con- 
tractors the  latter  invariably  get  the  business.  The  middle- 
men throughout  the  country  are  prepared  to  spend  money 
to  get  business,  provided  there  is  sufficient  profit  to  be 
made  from  this.  Someone,  therefore,  has  got  to  concede 
something,  and  the  middleman,  he  claimed,  cannot  be  the 
one  to  do  this.  The  bulk  of  business  which  he  does,  as 
compared  with  that  of  the  central-station  companies  and 
the  manufacturers,  was  exceedingly  small  as  far  as  gross 
sales  are  concerned.  He  again  expressed  the  hope  that 
through  the  society  such  troubles  can  be  eliminated. 

Harmony  work,  Mr.  Strong  believes,  cannot  be  done  on 
a  national  scale,  but  can  be  accomplished  best  by  work  in 
each  locality. 

The  jobbers  and  dealers  can  grow  as  soon  as  conditions 
permit,  and  these  conditions  should  be  brought  about,  the 
speaker  felt,  by  the  extensive  interests  represented  in  the 
society.  Much  improvement  has  resulted  from  the  work  of 
the  National  Electric  Light  Association  since  he  presented 
some  of  the  facts  to  it,  but,  the  speaker  felt,  there  is  yet 
room  for  a  great  deal  more. 

Doherty  Companies  Aid  Middlemen 
Mr.  Doherty  stated  that  the  central-station  companies 
in  which  he  is  interested  have  conceded  a  great  deal  to  the 
middlemen  and  had  turned  over  much  wiring  work  to  the 
local  contractors  whenever  the  latter  were  able  to  do  the 
work.  The  solution  of  the  problem,  he  held,  cannot  be 
reached  by  harsh  methods  and  must  be  arrived  at  through 
careful  consideration. 

Thinks  Groups  Can  Never  Agree 
Mr.  Max  Lowenthal  stated  that  he  was  greatly  out  of 
harmony  with  all  that  had  been  said.  By  heredity,  he  said, 
he  was  enabled  to  see  merchandising  in  its  true  light.  The 
diversity  of  opinion  that  had  been  expressed  was  pleasing 
to  him,  but,  he  insisted,  the  various  groups  will  never  agree ; 
it  would  not  be  consistent  with  human  nature  for  them 
to  do  so.  Electrical  men,  he  said,  have  never  been 
merchants,  in  the  sense  that  the  word  is  used  in  other 
lines.  He  doubted  whether  electrical  men  were  the  right 
sort  of  men  to  merchant  their  own  products. 


The  whole,  he  felt,  is  a  personal,  human  problem.  "It 
is  nobody's  business  how  you  do  your  business,"  he  said, 
"as  long  as  it  is  done  honorably."  It  is  impossible,  there- 
lure,  to  try  to  harmonize.  He  then  told  of  his  experiences 
when,  some  ten  years  ago,  he  established  an  electrical  shop 
in  one  of  the  New  York  department  stores.  He  wanted  to 
sell  the  appliances  to  women,  so  he  had  naturally  established 
it  where  women  go  to  shop.  There  had  been  a  great  pro- 
test against  this  from  local  dealers,  but  he  had  gone  ahead 
and  the  venture  had  been  successful.  Department  stores, 
he  claimed,  will  conduct  their  affairs  as  they  see  fit,  and 
will  not  ask  price  schedules  for  appliances  from  local 
central-station  companies.  In  other  words,  they  adopt  an 
independent  policy,  in  which,  he  stated,  they  were  success- 
ful. They  will  cut  prices  if  they  think  they  can  stimulate 
sales,  so  that  even  if  harmony  is  established  between  the 
jobbers,  the  dealers  and  the  central-station  companies,  the 
latter  will  still  have  the  department  stores,  with  their  ap- 
pliance departments,  to  compete  with. 

Despite  their  aggressive  or  merchandising  methods,  the 
department  stores,  he  said,  do  not  sell  appliances  intelli- 
gently. Oftentimes  those  placed  in  charge  of  the  ap- 
pliance departments  in  such  stores  are  entirely  lacking  in 
knowledge  of  the  devices  and  the  cost  of  operating  them. 
What  the  society  should  do,  instead  of  decrying  these  prac- 
tices, is  to  teach  department  store  methods  to  electrical 
men,  who  could  then  compete  with  the  stores  on  their  own 
level.  The  whole  question,  he  felt,  is  a  local  one.  In  a 
small  place  the  central-station  company  will  always  sell 
appliances  because  there  is  usually,  no  other  concern  or 
individual  competent  or  interested  enough  to  handle  them. 

A  Follow-Up  System  Used  on   Pacific  Coast 

Mr.  H.  E.  Woodill,  Los  Angeles,  said,  in  answer  to  Mr. 
Stone's  statement  that  there  is  no  follow-up  system  in 
general  use  by  dealers,  that  his  concern  paid  particular  at- 
tention to  this  desirable  practice.  In  their  advertisements 
in  the  daily  press,  they  say:  "Buy  your  goods  from  an 
electrical  store;  we  will  take  care  of  them  for  you."  He 
added  that  of  several  of  the  lighting  companies  that  oper- 
ate in  his  territory  one  of  them  sells  appliances  at  prices 
far  below  those  at  which  the  dealer  can  profitably  handle 
them.  The  other  two  companies  give  the  dealers  lists  of 
names  from  which  they  try  to  pick  up  business.  Mr.  Moore 
said  that,  prices  being  equal,  the  dealer  will  usually  get  the 
greater  part  of  the  business;  hence  if  such  price  levels 
were  maintained,   the  dealers  would  have  no   grievance 

Co-operation  the  Keynote 

Mr.  C.  G.  Durfee,  Rochester,  said  that  co-operation  is  the 
keynote  of  the  whole  question.  The  great  majority  of 
electrical  men,  he  thought,  do  not  know  how  to  co-operate. 
He  stated  that  his  company  had  tried  to  co-operate  with 
the  electrical  contractors  in  Rochester;  a  practice  of 
holding  monthly  dinners  with  contractors  had  been  insti- 
tuted, and  since  then  about  80  per  cent  of  the  old  troubles 
have  disappeared,  as  a  result  of  the  satisfactory  talks  which 
took  place  at  the  dinners  and  the  co-operative  spirit  that 
had  been  fostered.  Many  of  the  contractors  have  also 
joined  the  Jovian  Order,  he  said.  and.  all  in  all,  the  situa- 
tion has  been  wonderfully  improved. 

An   Example  of  "Co-operation." 

Mr.  W.  H.  Weekes  asked  for  a  definition  of  co-operation. 
He  told  of  a  Southern  central-station  company  which  would 
not  buy  lamps  from  him  because  it  wanted  to  buy  from 
the  contractor  and  thereby  co-operate  with  him.  It  had 
developed  later  on  that  contractors  were  buying  16-cp 
carbon  lamps  from  free-renewal  customers  and  selling  the 
lamps  back  to  the  central-station  company. 

Mr.  Ayer  stated  that  the  general  tenor  of  the  remarks 
had  taken  his  thoughts  back  some  twenty  years  to  the  time 
when    he    was    in   business   in    St.    Louis   and    had    brought 
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twenty  local  electrical  men  together  at  a  luncheon  fur  the 
first  time,  and  had  thus  paved  the  way  for  an  electric  club 
from  which  splendid  co-operative  results  had  been  obtained. 
Prolonged  discussion  of  policies  and  methods,  he  thought, 
was  merely  incidental.  ' 

Boston  Edison's  Showroom  Policy 
Mr.  Ayer  also  spoke  of  the  opening  of  an  electrical  show 
room  by  the  Edison  Electric  Illuminating  Company  of  Bos- 
ton, some  ten  years  ago,  at  an  expense  of  $20,000  a  year. 
At  that  time  the  company  sold  only  electrical  energy.  It 
was  planned  merely  to  show  goods  and  to  direct  pros- 
pective customers  to  the  dealers.  The  latter,  however. 
did  not  carry  full  lines,  so  that  the  manager  of  the  show- 
room was  authorized  to  sell  appliances  on  his  own  account. 
Several  thousand  dollars'  worth  of  appliances  were  sold  in 
a  year  in  this  way,  and  the  showroom  was  enlarged.  The 
policy,  however,  has  been,  he  said,  to  sell  at  retail  prices 
with  which  the  dealers  can  compete,  and  this  policy,  he 
stated,  has  had  a  successful  outcome.  Now  that  the  de- 
mand has  been  created,  the  dealers  are  encouraged  to  sell 
on  a  larger  scale.  At  present,  Mr.  Ayer  said,  the  Boston 
company   sells  only  one-third   of  the  appliances   purchased 


dently  and  make  prices  to  suit  themselves  m  their  respec- 
tive   fields.      The)    have    their   own    associations   at   which 

prices,  etc.,  are  discussed.  The  whole  idea  of  the  society, 
he  said,  is  to  make  a  greater  market  for  electrical  mer- 
chandise, and  there  is  a  greater  opportunity  for  all  on  the 
platform  of  co-operation. 

He  agreed  with  the  statements  that  no  set  rule  to  be 
used  nationally  can  be  made,  and  that  the  work  must  be 
done  locally. 

The  dealer  dues  nut  ask  the  central-station  company  to 
stop  selling  equipment,  Mr.  Robertson  said:  but  only  tc 
make  merchandising  conditions  in   which  all  can  share. 

He  said  also  that  through  lack  of  attention  or  thought, 
men  of  too  radical  a  nature  in  any  of  the  four  groups  rep- 
resented in  the  society  might  inject  a  note  of  bitterness 
that  would  be  foreign  to  the  society's  purpose  and  death- 
dealing  in  its  effect  on  local  co-operation  He  hoped  that 
would  not  be  the  ca  1 

An  Electrical  Advertising  Campaign 

Mr.  Doherty  next  introduced  Mr.  William  D.  Mcjunkin. 
of  Chicago,  who  read  an  exhaustive  paper  in  which  he 
suggested   a    plan    for    an    electrical    advertising    campaign 


THE    BANQUETERS    AT    DELMONICO  S    WEDNESDAY    NIGHT 


in  its  territory.  He  commended  the  policy  to  those  present 
as  an  excellent  one  to  pursue. 

Owing  to  lack  of  time,  the  discussion  was  closed  by  the 
chair  after  Mr.  Aycr's  remarks.  Mr.  Doherty  then  said 
Miss  Harriet  Billings,  assistant  secretary  of  the  National 
Electric  Light  Association,  was  in  the  hall,  and  paid  a 
warm  tribute  to  her  untiring  efforts  in  behalf  of  the  elec- 
trical industry. 

Sum  marj 

Mr.  Robertson,  summing  up,  said  that  he  had  found 
that  his  subject  had  opened  much  valuable  discussion  and 
that  he  believed  the  success  of  the  entire  movement  rested 
wholly  on  its  application  to  local  conditions,  Conditions 
in  Philadelphia,  he  said,  an-  harmonious;  in  Cleveland, 
ideal,  and  in   Boston,  splendid. 

Me  thought  that  merchandising  prices  should  prevail. 
I  lie  middleman,  he  asserted,  is  one  of  the  must  stable 
institutions  of  the  country.  Referring  again  to  tin  null 
ods  of  selling  Ingersoll  watches  he  stated  that  it  is  abso- 
lutely essential  to  maintain  the  price  of  them  in  order  that 
the  selling  methods  shall  he  successful. 

The  middleman,   Mr.    Robertson   said,  cannot    realize  on 

the  capitalization  of  his  earnings  as  the  central-station 
Companies  can.  but  must  make  Ins  profits  on  Ills  actual 
sales.      He    did    not    agree,    he    said,    with    Mr.    Lowenthal's 

statement   that    department    store    merchants    act    indepen 


to  be  carried  out  by  the  society.  Mr  Mcjunkin  said  that 
the  idea  of  the  society  had  first  seemed  to  him  to  be  baf- 
fling in  its  magnitude,  but  that  he  had  finally  been  able  to 
lay  out  a  definite  course  that  might  be  pursued. 

In   connection   with   his  paper,   he   had   prepared   a   large 
chart  showing  in  a  concrete   form  the  work   to  he  done  by 
the  society.     Copies  of  this  were  given  out  to  all  present 
On    this    he    had    classified    the    work    under    three    heads 
"Extensive,"  "intensive"  and  "follow-up." 

After   telling   the   purposes   of   the   chart.    Mr.    Mcjunkin 
took    up    his    plan     fur    a    comprehensive    advertising    cam- 
paign  fur  dning   the  work  under  these  three  heads.     Going 
into  great   detail,   he   told   o\    the  class  of  copy   that   should 
be  used   for  developing  the  use  of  electrical  energy  ai 
appliances    using    light,    heal    and    power     for    servio 
the    home,     office,     store,    shop,     factory,     public    and     : 
public  buildings.    f,ir   municipal   purposes   and    for    festivals 

In  each  case  he  named  the  magazines  or  other  a. herds 
ing  mediums  whii  :'  and  told  win  ;  pr.  ; 

the  amount  of  advertisii  e  used  in  each  of  these 

publications,    and    specified    how    much    money    sbouli 

priated      lie  als     pointed  out  the  kind  of  advertising 
copy   that    should   he   used    in  iving    his   re 

II.  spoke  of  the  large  amount  of  advertising  that  is 
being  done  by  telephone  and  telegraph  companies,  and  said 
that,  in  his  opinion,  the  society  need  not  give  any  publicity 


508 


ELECTRICAL     WORLD 


Vol.  6i,  No.  io 


to  these  fields,  as  they  are  already  very  well  exploited. 
In  the  same  way,  the  Electric  Vehicle  Association  of 
America  is  carrying  on  a  sufficiently  vigorous  campaign, 
so  that  the  society  need  not  spend  any  money  for  adver- 
tising that  field.  He  thought,  however,  that  it  would  be- 
come an  important  factor  in  the  society's  affairs  in  time. 

N.  E.  L.  A.  Commercial  Section  Booklets  Valuable  Aids 

Mr.  Mcjunkin  stated  that  the  booklets  that  have  been 
prepared  by  the  Commercial  Section  of  the  National  Elec- 
tric Light  Association  were  doing  an  excellent  work  and 
could  be  used  to  advantage  by  the  society  in  carrying  out 
its  publicity  campaign.  He  advocated  a  monthly  booklet  to 
be  sent  to  homes. 

He  also  spoke  of  the  value  of  moving-pictures  as  a  pro- 
ductive advertising  medium  for  the  electrical  industry  and 
.suggested  that  the  society  adopt  insignia  or  a  trade-mark. 

Mr.  W.  H.  Johnson,  the  temporary  chairman,  said  he 
considered  Mr.  Mcjunkin's  paper  in  the  light  of  a  guide 
for  the  executive  officers  and  executive  committee. 

Mr.  W.  J.  Clark,  of  the  General  Electric  Company, 
stated  that  he  wished  to  call  attention  to  one  thing  that  had 
not  been  mentioned,  one  of  the  greatest  features  in  the 
electrical  industry  of  the  present  day,  namely,  the  electric 
railway  load.  This,  he  said,  is  rapidly  coming  closer  to 
the  central  stations  owing  to  the  rapidly  growing  policy  of 
electrification  of  steam  roads. 

Mr.  Wakeman  announced  that  the  executive  committee 
would  begin  on  March  6  to  digest  all  that  had  been  pro- 
posed and  discussed  at  the  conference. 

Owing  to  the  lateness  of  the  hour,  further  discussion  was 
stopped  and  several  reels  of  moving  pictures  depicting  the 
uses  of  electricity  were  shown.  These  were  given  through 
the  courtesy  of  Mr.  J.  C.  McQuiston,  of  the  Westinghouse 
Electric  &  Manufacturing  Company. 

WEDNESDAY  EVENING'S  BANQUET 

Wednesday  evening  about  125  of  the  men  who  had  at- 
tended the  two  days'  sessions  of  the  society,  together  with 
a  number  of  guests,  dined  at  Delmonico's.  At  the  speakers' 
table  were  Messrs.  Gerard  Swope,  W.  A.  Layman,  F.  E. 
Wallis,  W.  E.  Robertson,  Frank  E.  Watts,  P.  S.  Dodd, 
Frank  M.  Tait,  A.  W.  Burchard,  T.  C.  Martin,  J.  H. 
McGraw,  Don  Seitz,  H.  L.  Doherty,  J.  M.  Wakeman,  Guy 
E.  Tripp,  W.  H.  Johnson,  C.  W.  Price,  Louis  Wiley,  James 
H.  Collins  and  J.  E.  Montague. 

When  the  speaking  began  President  Doherty  surrendered 
the  toastmaster's  chair  to  Mr.  T.  C.  Martin,  who  charac- 
terized the  meeting  and  the  society  it  inaugurated  as  "a 
great  force  for  the  co-ordination  and  synthesis  of  all  forces 
working  for  the  progress  of  the  electrical  art  and  industry." 
The  first  speaker  was  Mr.  Seitz,  of  the  New  York  World, 
win  1  as  one  explanation  of  his  presence  stated  that  his 
newspaper  paid  to  the  New  York  Edison  Company  $96,000 
every  year  and  was,  he  believed,  the  next  to  the  largest 
customer  on  the  books  of  the  company. 

By  resolution,  congratulatory  telegrams  were  sent  to 
Messrs.  Thomas  A.  Edison.  Charles  F.  Brush  and  J.  Robert 
Crouse. 

Views  of  Electrical  Manufacturers 

Following  the  reading  of  a  letter  from  Mr.  Charles  A. 
Coffin,  president  of  the  General  Electric  Company,  ex- 
pressing the  interest  of  his  company  in  the  work  of  the 
society  and  assuring  it  of  his  support,  Vice-president 
Burchard  reiterated  Mr.  Coffin's  sentiments  and,  after  out- 
lining the  trend  of  industrial  consolidation  during  the  last 
fifteen  years,  stated  that  the  plan  of  the  society  indicated  a 
means  by  which  the  results  and  efficiencies  of  concentration 
might  be  accomplished  without  antagonizing  the  public. 
He  stated  that  he  believed  that  the  best  way  to  do  business 
was  on  the  basis  of  equity  and  good-fellowship,  and  that  the 
most  potent  influence  of  the  society  would  be  in  promul- 
gating this  idea. 


Similar  views  were  voiced  by  Mr.  Tripp,  chairman  of  the 
Westinghouse  board,  and  by  Mr.  W.  A.  Layman,  president 
of  the  Wagner  Electric  Company.  The  latter  gave  assur- 
ance of  the  support  of  the  "Central  Western  contingent," 
not  only  morally  but  in  the  form  of  substantial  contribu- 
tions. 

Aims  of  the  Jovian  Order    • 

Mr.  F.  E.  Watts,  Jupiter  of  the  Jovian  Order,  pointed  out 
that  his  organization  was  already  trying  to  carry  out  the 
objects  of  the  Society  for  Electrical  Development,  and  that 
the  Jovians  had  grown  not  only  in  numbers  but  in  char- 
acter, in  serious  purpose  and  in  ability  and  determination 
to  accomplish  practical  things.  Mr.  Watts  said  that  the 
first  step  in  co-operation  was  to  make  friends;  this  was  the 
basis  of  harmony,  and  harmony  was  the  best  foundation 
for  co-operation.  He  believed  that  the  society  would  find 
that  its  most  effective  work  must  be  done  locally,  and  that 
wherever  there  was  a  Jovian  league  the  society  would  find 
enthusiastic  co-operators.  "We  are  with  you,"  Mr.  Watts 
concluded;  "use  us  as  a  means  of  accomplishing  your  great 
aims." 

Co-operation  from  the  N.  E.  L.  A. 

Following  brief  remarks  by  Mr.  Wiley,  of  the  New  York 
I  imcs.  President  Tait  of  the  National  Electric  Light  Asso- 
ciation voiced  on  behalf  of  his  organization  hearty  approval 
and  support  of  the  society  and  its  plans  and  said  that  he 
hoped  to  be  able  in  some  way  to  convey  to  the  N.  E.  L.  A. 
members  some  part  of  the  enthusiasm  which  had  character- 
ized this  week's  meetings. 

Aid   from   the   Technical   Press 

(  )n  behalf  of  the  technical  press,  Mr.  Hugh  M.  Wilson, 
vice-president  of  the  McGraw  Publishing  Company,  said: 
"You  have  got  under  way  a  scheme  to  educate  the  public, 
but  don't  forget  that  a  good  teacher  must  be  well  taught. 
That  is  where  the  technical  press  can  be  of  great  assistance 
to  you.  In  a  large  measure,  our  electrical  papers  must 
become  not  less  technical  but  more  commercial,  for  what- 
ever else  they  do  they  must  represent  the  spirit  of  the  times, 
and  this  spirit  shows  the  constantly  increasing  predominance 
of  the  commercial  element.  What  we  have  accomplished 
as  technical  papers  is  largely  due  to  the  assistance  of  tech- 
nical men.  On  the  commercial  side  we  must  develop  in  the 
same  way — by  your  aid.  Give  us  a  chance  to  interpret  your 
aims  to  yourselves  and  to  the  outside  world.  Give  us  your 
confidence ;  let  us  know  what  you  are  thinking  and  doing. 
1  was  greatly  impressed  by  something  that  Mr.  Doherty 
said  about  equipping  representative  industries  'to  the  last 
gasp.'  In  your  first  gasps  and  your  last  gasps,  let  us  gasp 
with  you  !" 

The  Future  of  American  Industry 

Concluding  the  speaking,  Mr.  Doherty  said:  "I  believe 
in  my  business,  I  believe  in  the  corporations,  and  I  believe 
that  we  occupy  a  position  of  importance  in  bringing  pros- 
perity and  comfort  to  others.  In  working  to  develop  elec- 
tricity, we  are  working  toward  a  higher  and  better  civiliza- 
tion. Consolidations  formed  for  good  reasons  and  honestly 
conducted  are  bound  to  result  in  public  good,  but  these  con- 
Milidations  are  now  under  fire,  and  we  are  told  that  they  are 
a  menace  to  the  people.  I  believe  we  have  now  hit  upon 
a  plan  to  get  the  benefits  of  co-operation,  a  plan  that  can 
li. 11111  no  one  and  must  bring  good  to  all  in  the  electrical 
business.  It  may  be  that  the  example  we  are  setting  here 
will  mark  the  introduction  of  a  new  method  for  advancing 
supremacy,  not  only  in  the  electrical  but  other  industries. 
1  rerman  industrial  progress  is  due  to  the  policy  of  business 
encouragement,  not  discouragement.  Here  we  have  an- 
tagonism  and  discouragement,  and  I  fear  the  story  of  our 
future  may  not  be  as  pleasant  as  the  story  of  recent  Ger- 
man industrial  advance.  To  do  what  we  can  to  correct  this 
situation  is  one  of  the  many  important  duties  of  this 
society." 
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Electric  Railway  in  the  French  Pyrenees 

Double-current  generators  utilized  for  supplying  energy 
simultaneously  to  an  850-volt  direct-current  railway 
and     a    20,000-volt,     three-phase     transmission     system 


SEVERAL  unusual  feature;,  arc  embodied  111  the  equip 
merit  installed  for  the  electrical  operation  of  a  .stand- 
ard-gage railway  by  the  Southern  Railway  Companj 
in  the  French  Pyrenees.  Use  is  made  of  the  direct-current 
traction  system  rather  than  the  three-phase  system,  and 
dmct-current  energy  for  traction  and  25-cycle,  six-phase 
energy  for  transmission  are  obtained  from  common  gen- 
erating units. 

The  generators  are  of  the  so-called  "double-current" 
type,  each  being  provided  with  a  bar-wound  armature  con 
nected  at  one  end  to  a  commutator  of  the  usual  type  and  at 
the  other  to  six  collector  rings.  They  are  compound-wound 
machines  so  proportioned  that  the  commutator  emf  rises 
from  800  volts  to  850  volts  when  the  load  varies  from  the 
no-load  to  the  full-load  value.  The  machine  is  provided 
with  eight  commutating  poles,  to  eliminate  sparking  and 
allow  the  brushes  to  be  kept  in  one  position. 

Each  machine  forms  a  unit  with  a  step-up  transformer, 
the  primary  circuit  of  which  receives  energy  at  600  volts, 
six-phase,  while  the  secondary  end  delivers  it  at  20,000 
volts,  three-phase.  Each  transformer  has  three  vertical 
cores  and  is  mounted  in  an  oil  tank,  which  is  cooled  by 
water  circulation.  Since  each  transformer  on  the  lower 
floor  is  directly  connected  by  a  cable  with  the  generator 
no  busbars  are  necessary  for  these  circuits.  The  advan 
tage  in  using  the  double-current  machine  is  the  reduction 
in  first  cost,  owing  to  the  fact  that  no  special  direct-current 
generators  are  needed.  This  plan  saves  one  generator  set, 
since  otherwise  the  station  would  require  three  alternatoi 
and  two  direct-current  generators,  one  extra  generator 
being   held   as  a   reserve   unit. 

Each  generator,  of  which  there  are  four,  is  a  650-kw 
machine  driven  by  a  1 500-hp  Peltoh  waterwheel,  to  which 
it  is  connected  through  an  elastic  coupling.  Each  turbo- 
generator set  is  provided  with  a  5-ton  flywheel  6.5  ft.  in 
diameter,  with  a  Minette  speed  governor  of  the  oil-pressure 


type,  and  with  regulators  for  guarding  against  the  erfect 
hi  water  hammer.  The  turbines  are  operated  under  a  head 
of  1375  ft.     From  a  dam  on  the  Tet  Kt \  ■  tlume 

14,500  ft.  in  length  brings  the  water  to  the  settling  basin, 
and  from  there  a  set  of  four  penstocks  lead  to  the  turbine 
house,  a  distance  of  3380  ft.  At  the  station  all  four  pen- 
tocks  connect  with  a  common  pipe,  which  is  laid  below 
the  floor  of  the  building  and  has  a  branch  pipe  running  up 
to  each  of  the  turbine-dynamo  units  in  the  floor  above.  The 
plant  is  located  at  La  Cassagne.  about  12  miles  from  Yille- 
franche,  which  is  the  terminal  of  the  steam  railroad.  From 
this  place  the  electric  railway  extends  up-grade  to  the 
mountain  pass  of  La  Perche  at  an  altitude  of  5220  ft.  above 
sea  level.  After  crossing  the  pass,  the  line  proceeds  upon 
a  high  plateau  to  the  Rigat  Pass  and  then  descends  into  the 
Cerdagne  plain,  ending  at  the  terminal  station  of  Bourg- 
Madame,  which  lies  near  Spanish  frontier,  with  an  altitude 
of  3750  ft.  The  total  length  of  the  electric  road  is  35  miles, 
and  the   maximum   gradient   is  approximately   6  per   cent. 

At  five  points  along  the  road  are  located  rotary-converter 
substations  for  feeding  direct-current  energy  to  the  third- 
rail  at  850  volts.  All  of  the  substations  are  similar  in  design. 
A  step-down  transformer  of  the  air-cooled  type  receives 
energy  at  20,000  volts  from  the  three-phase  line  and  de- 
livers it  at  600  volts,  six-phase,  to  a  rotary  converter,  which 
furnishes  direct-current  energy  for  the  third-rail  and  is 
of  the  eight-pole  type.  These  machines  are  built  on  the 
same  lines  as  the  generators  in  the  main  station.  The  ro- 
tary converters  are  started  as  direct-current  motors  with 
energy  taken  from  the  third-rail  through  an  oil  rheostat, 
which  is  operated  from  the  switchboard  panels. 

The  three-phase  transmission  line  connecting  the  main 
plant  and  each  of  the  substations  had  to  be  constructed  near 
the  railroad  to  facilitate  inspection  and  repairs  owing  to  the 
heavy  snowfalls  which  are  so  common  in  the  mountain 
region.      A    double   line    of    six    wires    is    mounted    on    pine 


FIG.     I INTERIOR    OF    TURHIN'E    PLANT    AT     1  A     I    ISSAGN1 
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poles,  which  have  been  impregnated  with  copper  sulphate 
and  are  spaced  from  115, ft.  to  140  ft.  apart.  Two  cross- 
arms  of  creosoted  oak  are  used,  fitted  with  large  porcelain 
pin-type  insulators.  In  the  tunnels,  of  which  there  are 
eighteen,  having  a  total  length  of  7800  ft.,  two  underground 
cables  of  three  wires  each  are  mounted  along  the  vaulting 


The  passenger  and  freight  cars  w'hich  are  used  on  this 
line  are  mounted  on  double-bogie  trucks,  and  the  electrical 
equipment  is  the  same  for  each.  Each  passenger  car  is 
fitted  with  a  motorman's  cab  at  each  end,  a  first-class  com- 
partment with  eight  seats,  a  second-class  compartment  with 
thirty-two  seats,  and  a  baggage  compartment.     The  freight 


FIG.    2 DOUBLE-CURRENT    SIX-PHASE    GENERATOR    IN    STATION  FIG.  4 HIGH-TENSION   SWITCHING  APPARATUS   IN   20,000-VOLT 

AT    LA    CASSAGNE  CIRCUIT 

and   are  protected   at  each   end  by   lightning  arresters.     A  cars  have  a  clear  floor  space  with  a  motorman's  position  at 

junction  box  is  provided  for  connecting  the  cables  to  the  each  end.     The  motor  equipment  of  each  car  consists  of 

overhead  lines.  four   50-hp,   400-volt   motors   using   a   gear  reduction   of    I 

Between  the  main  station  and  the  Villefranche  junction  to   4.3.      The   two   motors   of   each   truck   are   permanently 


FIG.    3 TRANSFORMER    DETAIL 

a  special  construction  was  used.  It  consisted  of  concrete 
poles  carrying  aluminum  cables,  of  which  two  types  were 
tried.  Those  on  one  line  were  30  sq.  mm  (No.  2  B.  &  S.) 
in  section  and  were  made  up  of  three  conductors,  while 
on  the  other  line  a  single  stranded  conductor  of  70  sq.  mm 
(No.  00  B.  &  S.)  was  used. 


FIG.    5 CONCRETE   POLES    AT   SECTION    POINT   ON    LINE 

connected  in  series  so  that  they  may  operate  at  from  800 
volts  to  850  volts.  All  cars  are  equipped  with  the  Sprague 
multiple-unit  control  in  order  to  facilitate  the  handling  of 
trains.  Use  is  made  of  three  braking  systems,  to  avoid 
trouble  on  the  many  steep  grades  encountered.  The  main 
system    is    the    ordinary    Westinghouse    air    brake    of    the 
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"straight-air"  type.  The  controller  is  provided  with  three 
extra  points  for  connecting  the  motor  across  a  resistor  car- 
ried under  the  car,  and  this  type  of  brake  is  used  on  steep 
down  grades.  In  addition  to  these  two  systems  hand 
brakes  are  provided  for  use  in  any  possible  emergency  that 
may  arise. 


FIG.    6 POLE-LINE    CONSTRUCTION    FOR    20,000-VOLT    CIRCUITS 

The  rolling  stock  of  the  railway,  as  well  as  the  electrical 
equipment  of  the  main  plant  and  that  of  the  substations, 
was  furnished  by  the  Societe  Alsacienne  de  Constructions 
Mecaniques,  Belfort,  France. 


The  Coking  of  Coal  at  Low  Temperatures 

The  subject  of  coking  of  coal  at  low  temperatures  is  treated 
in  Bulletin  No.  60,  which  was  issued  by  the  Engineering  Ex- 
periment Station  .it  the  University  of  Illinois.  This  bulletin 
was  prepared  by  Messrs.  S.  W.  Pau  and  H.  L.  Olin  and 
contains  an  account  of  their  experiments  along  this  line  and 
the  results  which  they  have  been  able  to  obtain.  It  was 
found  that  Illinois  coals  could  be  coked  at  a  temperature 
approximately  400  deg.  or  450  deg.  C.  The  by-products 
consist  of  (1)  gases  of  high  candle-power  and  specific  heat 
value  and  (2)  oils  containing  the  minimum  amount  of  tar 
and  free  carbon  and  which  are  suitable  for  carbureting 
water  gas  and  other  specific  uses.  The  coke  residue  lias 
special  characteristics  which  seem  to  make  it  of  value  as  a 
concentrated  fuel,  capable  of  combustion  without  the  forma 
tion  of  smoke  and  suitable  for  storing  without  the  possi- 
bility of  spontaneous  combustion.  The  paper  states  that 
certain  facts  have  been  developed  concerning  the  principles 
involved  in  the  formation  of  coke  which  may  open  the 
way  to  the  production  of  a  kind  of  coke  of  such  texture 
and  strength  as  to  make  it  acceptable  for  uses  that  are  not 
now  possible  with  the  coke  that  is  made  from  similar  coal 
according  to  present  methods. 


The  Acetylene-Electric  Flame 

By  C.  F.  Lorexz 

That  flames  exhibit  certain  peculiarities  under  electrical 
influences  has  been  known  since  the  earliest  days  of  elec- 
trical science,  and  their  behavior  in  this  respect  has  been 
the  subject  of  a  very  large  number  of  investigations. 
These  cover  the  following  classes  of  phenomena  :  the  con- 
duction of  currents  of  electricity  by  flames,  the  yielding  of 
currents  by  a  flame  when  wires  leading  to  a  galvanometer 
are  unsymmetrically  placed  in  it ;  the  distortions  that  a 
flame  may  be  made  to  undergo  when  brought  into  various 
relations  with  charged  bodies.  The  more  modern  work  has 
been  confined  to  the  first  of  these  subjects,  and  in  particu- 
lar to  the  conduction  of  currents  that  are  very  small,  us- 
ually of  the  order  of  several  micro-amperes,  both  in  flames 
modified  in  their  conducting  properties  by  the  addition  of 
various  salts  arid  in  so-called  "pure  flames."  that  is,  flames 
not  containing  salt  vapors.  The  experiments  described  in 
the  present  article  relate  to  the  more  old-fashioned  topic  of 
electrically  caused  flame  distortions,  together  with  an  as- 
sociated phenomenon,  namely,  an  increase  of  luminosity  that 
may  be  obtained  by  sending  current  through  carbon-con- 
taining flames.  Attention  has  already  been  called  to  the 
latter  effect  by  the  writer,1  the  first  experiments  having  been 
performed  with  alternating  cur- 
rent, with  which  the  requisite 
high  voltage  is  readily  obtained 
by  means  of  a  transformer.  Op- 
portunity has  since  occurred  of 
extending  these  experiments  in 
the  physical  laboratory  of  the 
Johns  Hopkins  University,  where 
a  source  of  direct  current  at  4000 
volts  or  5000  volts  became  avail- 
able. 

This  source  consisted  of  a  set 
of  five  small  generators  having 
their  armatures  in  series.  Be- 
sides facilitating  the  electrical 
measurements,  direct  current  has 
the  important  advantage  that  its 
use  avoids  the  confusion  of  the 

effects  at  the  two  electrodes  which  necessarily  occurs  with 
alternating  current. 

Deflection  of  a  Flame  Toward  a  Cathode 
The  results  obtained  by  the  early  investigators  who  ex- 
amined the  distortions  which  a  flame  undergoes  in  an  elec- 
tric field  are  somewhat  complicated.  The  most  prominent 
phenomenon  observed  was  an  apparent  attraction  of  at  least 
part  of  the  flame  by  a  negatively  charged  body.  Various 
hypotheses  have  been  proposed  to  account  for  this — for  ex- 
ample, one  of  the  possibilities  suggested  by  J.  J.  Thomson' 
is  that  perhaps  "corpuscles"  are  given  off  by  the  molecules 
of  the  hot  gases,  leaving  the  latter  positively  charged.  The 
following  experiment  suggests  an  explanation  entirely  dif- 
ferent from  this  and  from  any  that  has  heretofore  been 
advanced. 

Description  of  the  Phenomi 

The  flame  used  was  a  simple  cylindrical  jet  burning  from 
a  pin-hole  burner.  The  gas  used  was  acetylene,  though 
this   particular  phenomenon   can   be  1st    as   well 

with  coal  gas  or  hydrogen.  An  important  part  of  a  simple 
cylindrical  flame  is  the  invisible  mantle  of  vapor  which  en- 
the  visible  part  and  extends  far  up  above  it,  and 
which  shows  when  a  shadow  of  the  flame  is  thrown  upon 
a  screen  by  means  of  sunlight  or  arc  light.   Such 

a  shadow  picture  was  formed,  and  by  watching  the  latter 
the  electrodes  could  have  given  them  any  desired  position 
with  respect   to  the  mantle.     Instead  of  using  a  static  ma- 

Whys.  \     I  iuce   20;    1907. 

'"Conduction    of    Electricity   Through    Gases,"    Chapter   IX. 


FIGS.     I     AND    2 SIIOR'I- 

ENING  OF   FLAME  DUE 
TO    HEAVY    CURRENT 
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chine  to  charge  the  conductors  brought  near  the  flame,  as 
has  been  done  in  the  past,  use  was  made  of  the  generators; 
a  high  resistance  was  put  in  series  to  prevent  a  short-circuit 
in  case  the  terminals  were  brought  too  close  together. 

When  the  machines  are  run  at  2000  volts  or  3000  volts 
and  the  negative  terminal  is  brought  near  the  flame — say 
at  a  height  half-way  between  the  base  and  the  tip — no  de- 
flection whatever  of  the  flame  is  observed,  provided  every- 
thing is  well  insulated,  and  this  is  so  even  if  the  negative 
terminal  is  brought  well  within  the  flame's  mantle  of  hot 
vapor.  On  bringing  the  positive  terminal  of  the  machines 
up  on  the  opposite  side,  but  not  touching  the  invisible  man- 
tle, a  very  slight  deflection  of  the  flame  toward  the  cathode 
is  observed.  The  moment  the  positive  terminal  is  brought 
close  enough  to  touch  the  mantle  as  observed  in  the  shadow 
picture  the  flame  is  strongly  deflected  toward  the  cathode 
and  may  even  come  in  contact  with  it.  A  galvanometer  in- 
serted in  the  circuit,  showing  no  current  so  long  as  the 
positive  terminal  is  outside  the  mantle,  suddenly  indicates  a 
current  as  soon  as  the  mantle  is  touched  by  the  electrode. 
The  deflection  occurs  no  matter  what  part  of  the  mantle  is 
touched  by  the  positive  terminal,  and  occurs  even  if  the 
latter  is  placed  alongside  of  the  negative  terminal  only  a 
few  millimeters  from  it.  If  the  phenomenon  were  purely 
an  electrostatic  one.  the  effects  of  the  two  electrodes  would 
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produced  by  combustion  or  temperature.  In  the  light  of 
what  is  now  known  in  regard  to  the  nature  of  conduction 
of  electricity  through  gases  the  explanation  seems  clear. 
We  have  only  to  remember  the  high  resistance  at  a  cathode 
owing  to  the  scarcity  of  ions  at  the  surface  of  the  latter, 
this  scarcity  itself  being  caused  by  the  fact  that  the  solid 
electrode  does  not  furnish  carriers  to  replace  those  swept 
out  of  the  region  adjacent  to  the  cathode  in  the  act  of 
conduction.  For  minute  currents  there  is  a  fall  of  po- 
tential at  the  cathode  which  is  proportional  to  the  current, 
and  which  is  of  the  same  nature  as  that  which  occurs  at 
those  electrodes  of  a  mercury-arc  rectifier  which  are  anodes 
for  the  passed  half-waves  but  cathodes  for  the  reverse  half- 
waves.  There  is,  similarly,  a  scarcity  of  positive  carriers  at 
the  surface  of  the  anode  in  the  flame,  but  the  "cathode 
drop"  is  much  greater  than  the  "anode  drop"  because  of 
the  greater  mobility  of  the  negative  carriers.  On  account 
of  this  high  cathode  resistance  the  flame  is  prevented  from 
acquiring  the  potential  of  the  cathode,  but  it  does  take  on 
approximately  the  potential  of  the  positive  electrode.  Con- 
sequently attraction  occurs  between  the  cathode  and  the 
flame-gas  near  it,  causing  motion  of  the  latter  along  the 
cathode  and  a  consequent  local  diminution  of  pneumatic 
pressure  which  results  in  a  deflection  of  flame  and  mantle. 
The  fact  that  for  minute  currents  the  drop  at  the  cathode 
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in  this  case  have  to  neutralize  each  other.  As  the  positive 
terminal  is  brought  closer  and  closer  to  the  negative  one  the 
deflection  of  the  flame  is  "increased  until  the  electrode  dis- 
tance is  so  short  that  a  visible  discharge  forms,  when  the 
flame  resumes  its  normal  position.  As  soon  as  a  visible  dis- 
charge appears  only  a  minute  spot  on  the  cathode  forms 
the  base  of  the  discharge,  while  in  the  conduction  of  a  very 
small  current  the  whole  cathode  surface  immersed  in  the 
mantle  presumably  takes  part.  By  observing  the  shadow 
picture  it  is  seen  that  the  deflection  of  the  flame  proper  is 
accompanied  by  a  movement  of  the  mantle  in  the  same 
sense,  and  also  that  the  flame  gases  seem  to  move  along 
the  negative  wire  away  from  the  tip.  The  deflection  effect 
can  be  imitated  perfectly  by  sucking  through  a  glass  tube 
the  open  end  of  which  replaces  the  cathode.  It  is  sur- 
prising how  strongly  the  air  must  be  drawn  through  the 
tube  to  give  the  same  result  as  that  produced  electrically. 

Explanation  of  the  Deflection 

From  the  observations  just  described  it  seems  evident 
that  the  deflection  effect  depends  in  some  way  upon  the 
flow  of  current,  instead  of  being  a  purely  electrostatic 
interaction  between  a  negatively  charged  body  and  charges 


is  proportional  to  the  current  agrees  with  the  observation 
that  the  deflection  increases  as  the  anode  is  brought  closer 
and  closer  to  the  cathode.  The  observed  ceasing  of  the 
deflection  as  soon  as  a  visible  discharge  appears  at  a  spot  on 
the  cathode  is  to  be  expected  since  the  copious  supply  of 
ions  at  the  locally  heated  spot  would  end  the  existence  of 
the  high  cathode  resistance. 

Shortening  of  a  Flame  Under  Heavy  Discharge 

Another  very  striking  distortion  of  a  simple  cylindrical 
flame  is  a  shortening  which  occurs  when  it  is  traversed  by 
currents  larger  than  those  which  give  the  deflection  toward 
the  cathode.  As  soon  as  the  current  is  made  great  enough 
to  give  a  visible  discharge  a  shortening  is  observable;  as 
the  current  is  increased  the  flame  continues  to  shorten 
down  to  say  one-half  or  one-third  its  original  length.  The 
effect  is  shown  by  the  halftones  Figs.  I  and  2,  the  former 
being  an  uninfluenced  acetylene  flame  and  the  latter  the 
same  flame  when  traversed  by  a  current  of  i/io  amp.  This 
shortening  is  doubtless  to  be  ascribed  to  the  increased 
rate  at  which  combustion  takes  place  when  the 
temperature  of  the  flame  is  raised  by  the  discharge — 
the  size  of  a  flame  being  always  determined  by  the  condi- 
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tion  that  its  surface  must  be  just   great  enough   for  the 
rate  of  combustion  of  the  gas  to  equal  the  rate  of  supply. 

Increase  of  Luminosity 

The  light  emitted  by  a  flame,  luminous  owing  to 'the 
presence  of  free  carbon,  can  be  increased  both  in  quantity 
and  whiteness  by  the  passage  through  the  flame  of  an 
arc-like  discharge  such  as  that  given  by  an  induction  coil 
when  the  primary  is  supplied  with  alternating  current.  If 
the  flame  is  one  that  has  but  little  "stiffness,"  such  as  any 
flame  burning  from  a  wick  or  a  gas  flame  operating  at 
low  pressure,  then  the  flame  will  be  so  much  distorted  by 


to  avoid  the  deposit  of  soot  upon  the  electrodes.  If  an 
electrode  touches  the  luminous  part  of  the  flame  a  surpris- 
ingly large  amount  of  soot  will  build  itself  upon  it,  some- 
times forming  a  tree-like  growth  that  may  reach  from  one 
electrode  to  the  other.  For  this  reason  the  burner  cannot 
be  used  for  one  electrode,  as  the  soot  would  interfere  with 
the  flow  of  gas.  Heating  the  electrodes  is  ineffectual  in 
preventing  this  deposit  of  soot.  The  deposit  is,  doubtless, 
due  to  electrostatic  attraction.  This  would  account  for  the 
tree-like  character  of  the  deposit,  as  the  electric  force  would 
always  be  strongest  at  the  tips  of  the  branches.  The  trouble 
from  the  soot  may  be  entirely  avoided  by  keeping  the  elec- 
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the  discharge  that  it  would  be  hopeless  to  try  to  make  any 
measurements.  On  the  other  hand,  if  a  cylindrical  gas  jet 
issues  at  considerable  pressure  from  a  burner  of  fine  bore 
it  will  burn  quite  steadily  even  while  the  discharge  is  pass- 
ing through  it,  provided  there  be  a  suitable  disposition  of 
the  electrodes,  as  described  below. 

Choice  of  Gas 

When  illuminating  gas  is  used  the  increase  of  luminosity 
owing  to  the  discharge,  though  easily  perceptible,  is  not 
very  striking,  but  in  the  case  of  a  gas  containing  a  greater 
percentage  of  carbon  the  increase  may  amount  to  several 
times  the  original  value.  The  most  suitable  gas  is  acetylene, 
C,H2,  on  account  of  its  high  carbon  content  together  with 
its  high  temperature,  the  latter  making  it  capable  of  being 
burned  in  a  sufficiently  "stiff"  flame.  The  vapor  of  ben- 
zene, C0H„,  has  the  same  percentage  of  carbon,  and  its 
use  would  be  very  convenient,  but  it  cannot  be  burned 
under  sufficient  pressure.  The  velocity  of  the  issuing  jet, 
if  great  enough  to  give  the  required  stiffness,  is  greater 
than  the  velocity  with  which  the  ignition  is  propagated 
toward  the  burner,  this  velocity  being  rather  small  on  ac- 
count of  the  comparatively  low  temperature  of  the  ben- 
zene flame.  The  same  is  true  of  the  vapors  of  other  carbon 
compounds  which  are  liquid  at  ordinary  temperatures  and 
capable  of  being  readily  vaporized,  such  as  amyl-acetate, 
pentane,  xylene,  etc.  These  were  vaporized  in  a  small 
closed  brass  vessel  into  which  the  thimble-like  burner  tube 
was  directly  soldered,  the  vessel  being  electrically  heated 
so  that  the  flame  could  be  readily  controlled  by  a  rheostat. 
To  use  such  fuels  at  all  for  the  purpose  in  question  it   is 


trodes  out  of  the  luminous  part  of  the  flame,  having  it  only 
in  the  invisible  mantle  of  hot  gases  surrounding  the  flame. 
The  best  arrangement  is  to  have  one  electrode  near  the 
base  of  the  flame  and  the  other  on  the  other  side  about  one- 
third  or  one-half  way  up  to  the  tip.  In  spite  of  this  unsym- 
metrical  arrangement  the  flame  does  not  lose  its  appear- 
ance of  symmetry.  There  is  not  merely  an  arc  through 
the  flame  from  one  electrode  to  the  other,  but  the  whole 
flame  seems  to  take  part  in  the  discharge.  If  the  current 
is  very  strong  the  arc  can  be  traced;  it  is  blown  by  the 
flame  past  the  upper  electrode  and  curves  down  to  meet 
the  electrode.  The  steadiness  obtainable  depends  very 
much  on  the  proper  shape  and  adjustment  of  the  electrodes 
as  the  base  of  the  discharge  has  a  tendency  to  shift  about 
on  the  electrode.  It  is  best  to  give  the  electrodes,  con- 
sisting of  bluntly  pointed  wires,  an  upward  slant  at  the 
end. 

Electrical  and  Photometric  Measurements 
It  seemed  worth  while  to  obtain  some  quantitative  data 
in  regard  to  the  conduction  of  current  by  the  flame  and  in 
regard  to  the  candle-power  changes,  and  to  this  end  ap- 
paratus was  arranged  so  that  sets  of  simultaneous  readings 
of  current,  difference  of  potential  between  electrodes,  and 
candle-power  could  be  made.  The  current  through  the 
flame  was  read  on  a  Weston  instrument  and  difference  of 
potential  between  flame  electrodes  on  a  Kelvin  electrostatic 
voltmeter.  In  series  with  the  flame  it  was,  of  course, 
necessary  to  have  a  certain  amount  of  resistance  to  pre- 
serve the  equilibrium.  For  the  photometric  measurements 
a  simple  flicker  photometer  was  used,  because  the  variation 


-photographic   reproductions   of   flame   when   shunted   by    INDUCTANCE  and   capacity 


necessary  to  start  the  discharge  with  the  flame  burning 
low ;  on  then  increasing  the  pressure,  the  flame,  though 
no  longer  reaching  down  to  the  burner,  continues  to  burn 
between  and  above  the  electrodes,  where  the  temperature 
is  raised  by  the  discharge.  To  the  benzene  flame  there 
is  also  the  objection  that  it  is  very  smoky.  With  acetylene 
none  of  these  troubles  exist.  All  the  measurements  of 
candle-power  given  below  refer  to  this  gas. 

Deposit  of  Soot 

In  order  to  have  a  flame  that  contains  suspended  carbon 
burn  satisfactorily  while  carrying  a  current  it  is  necessary 


in  whiteness  111   with  variation  of  current  made  it 

impossible  to  make  reliable  settings  with  a  Lummer-Brod- 
hun  or  Bunsen  photometer.  In  all  cases  given  the  horizon- 
tal candle-power  of  the  flame  was  measured  in  terms  of 
the  candle-power  of  a  standardized  incandescent  lamp. 

Rei  vnox  Between  Candle-Power  and  Current  and  Be- 
tween Current  and  Voltage 
The  curves  in  Fig.  4  show  the  result  of  a  set  of  such 
readings.  In  this  run  the  voltage  at  the  generators"  term- 
inals was  left  unchanged  at  3300  volts,  the  current  being 
varied  by  means  of  the  series  resistance.    The  flame  height 
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was  40  mm,  the  gas-pressure  at  the  burners  67  nun  of 
water,  and  the  rate  of  flow  of  gas  was  given  by  a  rate- 
meter  as  0.23  cu.  ft.  per  hour.  The  vertical  distance  be- 
tween the  electrodes,  which  were  made  of  copper,  was 
1 1   mm. 

It  will  be  observed  that  there  is  a  gradual  increase  of 
candle-power  with  current  up  to  a  limiting  value,  which  in 
the  present  example  is  approximately  five  times  that  of 
the  uninfluenced  flame.  With  very  large  currents  there  is 
a  slight  falling  off  of  candle-power.  The  points  near  the 
beginning  of  the  two  curves  show  that  the  increase  of 
candle-power  begins  while  the  discharge  is  still  in  the 
"glimm-strom"  stage,  before  a  true  arc  is  formed.  The 
dotted  line  shows  the  variation  of  the  "specific  consumption" 
in  watts  per  candle  as  the  current  is  varied,  the  lowest 
value  on  the  curve  corresponding  to  2.5  watts  per  gained 
candle.  This  may  be  materially  reduced  by  operating  the 
flame  at  a  lower  gas-pressure,  for  the  reason  given  in 
the  next  paragraph. 

Comparison  of  Operation   at   Different  Gas  Pressures 
in  Regard  to  Highest  Candi.e-Powers  Attainable 

It  seemed  probable  that  with  burners  of  different  bore, 
operated  respectively  at  such  pressures  that  the  rate  of 
flow  of  gas  was  the  same  for  all,  the  candle-power  attain- 
able would  be  the  same  for  all,  but  the  following  experi- 
ment shows  that  this  is  by  no  means  the  case.  Candle- 
powers  and  currents  were  measured  for  two  burners  in 
succession,  leaving  the  electrodes  undisturbed  but  changing 
the  burners.  With  the  aid  of  a  simple  gas-flow  indicator 
of  the  kind  described  by  Tufts.3  the  rate  of  flow  for  the 
two  burners  was  made  the  same,  this  being  about  0.25  cu. 
11.   per  hour.     The   results   are   shown   in   the  curves  given 


Effect  of  Material  of  Electrodes 

Using  direct  current,  it  is  only  the  cathode  that  is  heated 
to  any  extent  by  a  current  sufficient  to  give  the  limiting 
value  of  the  candle-power.  A  platinum  cathode  will  be- 
come white  hot  and  melt;  if  coated  with  calcium-oxide  it 
will  remain  comparatively  cool  (only  red  hot)  until  the 
oxide  is  all  volatilized,  which  soon  occurs  if  it  is  only  a 
thin  coating.  A  piece  of  metallic  calcium  serves  very  well 
as  a  cathode,  the  base  of  the  discharge  then  being  a  minute 
spot  on  the  oxidized  surface.  To  determine  the  effect  *ji 
the  material  of  the  cathode  upon  the  candle-power  attain- 
able a  direct  comparison  was  made  of  the  following :  cop- 
per, iron,  titanium,  magnesium,  manganese,  cadmium,  sil- 
ver, platinum,  calcium  and  carbon.  It  was  found  that  ex- 
cept for  slight  discrepancies  caused  by  the  position  of  the 
cathode,  the  same  photometer  reading  gave  a  balance  for 
all,  the  current  being  made  great  enough  to  give  the  limit 
ing  value  of  the  candle-power. 

Photographs  on  a  Moving  Plate 
The  increase  of  luminosity  caused  by  the  discharge  is 
shown  by  photographs  taken  on  a  moving  plate  when  the 
flame  is  operated  on  alternating  or  intermittent  current. 
In  Fig.  6,  page  501.  A  and  B  show  the  result  of  supplying  the 
flame  with  ordinary  60-cycle  alternating  current,  the  cur- 
rent strengths  being  3  and  10  centi-amperes  respectively 
The  discharge  begins  and  ceases  each  time  the  potential  dif- 
ference rises  and  falls  to  certain  critical  values,  and  in  that 
part  of  the  period  during  which  the  potential  difference 
lies  below  this  value  the  flame  regains  nearly  its  original 
height.  In  C  is  shown  the  effect  of  shunting  the  flame 
(supplied  with  alternating  current)  with  a  condenser;  the 
discharge   is  then   irregular  and   emits  a  crackling  sound. 


FIG.  8 — photographic  reproductions  of  flame   under   action   of  direct  current 


in  Fig.  5.  It  is  seen  that,  though  for  the  flame  without 
the  discharge  the  candle-power  is  approximately  the  same 
for  both  pressures,  the  candle-power  attained  with  cur- 
rent is  greater  the  less  the  pressure  needed  to  give  the 
same  rate  of  flow.  Therefore  it  is  advantageous,  when  using 
a  current-carrying  acetylene  flame  as  a  source  of  light,  to 
choose  a  jet  that  will  give  a  flame  only  just  stiff  enough 
not  to  be  distorted  by  the  discharge.  The  explanation  may 
lie  in  the  fact  that  the  greater  the  velocity  of  the  jet  the 
more  air  is  dragged  along  by  the  flame,  and  consequently 
the  more  rapid  the  combustion  and  thus  the  less  the  amount 
of  free  carbon  present. 

Comparison  of  Candle-Power  Attainable  with   Direct 
Current  and  Alternating  Current 

From  the  fact  that  with  alternating  current  the  discharge 
is  practically  zero  during  a  considerable  fraction  of  the 
period  (since  the  difference  of  potential  at  the  terminals 
has  to  rise  to  a  certain  value  before  the  discharge  begins), 
combined  with  the  fact  that  the  highest  candle-power  at- 
tainable is  limited  no  matter  how  heavy  the  discharge,  one 
would  expect  that  the  value  to  which  the  candle-power  could 
be  pushed  would  be  higher  with  direct  current  than  with 
alternating  current.  This  is  shown  to  be  the  case  by  the 
following  comparison ;  the  direct  and  alternating  currents 
were  each  made  great  enough  to  give  the  limiting  value  of 
the  candle-power;  Flame  without  current,  5.3  cp ;  flame 
with  alternating  current,  28.8  cp :  flame  with  direct  current, 
44.2  cp. 
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the  same  as  with  a  much  higher  difference  of  potential  in 
air.  If  the  flame  is  shunted  by  inductance  and  capacity  in 
series,  the  discharge  is  much  more  regular,  as  is  shown 
by  D  and  E  in  Fig.  7. 

The  remaining  photographs  show  the  results  obtained 
with  direct-current  supply.  In  F  the  capacity  was  large 
compared  with  the  inductance  and  the  note  emitted  not 
agreeable.  Increasing  the  inductance  gives  the  effects 
in  Fig.  8  (G  and  H) ,  and  /  was  taken  while  the  cathode 
( upper  electrode)  was  of  calcium.  In  the  last  three  cases 
the  note  emitted  was  of  considerable  purity.  By  suitable 
adjustment  of  induction  and  capacity  it  was  easy  to  vary  the 
frequency  of  discharge  from  values  too  low  to  give  an 
audible  note  up  to  values  that  were  too  high. 

Color  of  the  Flame 

The  high  temperature  to  which  the  carbon  is  raised  b> 
the  discharge  makes  the  light  emitted  much  whiter  than 
that  of  a  flame  without  discharge,  as  can  be  most  readily 
shown  bv  allowing  the  two  sources  to  cast  adjacent  shad- 
ows of  a  pencil  on  a  white  screen.  The  shadow  receiving 
light  only  from  the  current-carrying  flame  appears  blue 
compared  with  the  other.  On  the  other  hand,  the  light  is 
yellower  than  that  from  the  crater  of  a  carbon  arc. 

The  Current-Carrying  Acetylene  Flame  as  an  Ili.umi- 
nant 

This  combination  of  acetylene  flame  with  small-current, 
high-potential  arc  is  worth  some  attention  as  an  illuminant, 
though  the  high  voltage  required  and  the  rather  high  spe- 
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cific  consumption  detract  from  its  interest  in  this  respect. 
The  "radiant  efficiency"  is  large,  owing  to  the  high  tem- 
perature of  the  carbon  particles,  but  the  specific  consumption 
is  high  on  account  of  a  high  conduction-convection  loss. 
The  combination  may  from  one  standpoint  be  looked  upon 
as  a  carbon-incandescent  lamp  having  the  filament  material 
continually  renewed,  and  from  another  as  a  small-unit  flam- 
ing arc  in  which  the  electrodes  are  not  consumed  and  the 
luminous  material  is  the  carbon  supplied  by   the  acetylene 

Its  Use  in  Photography  and  Spectroscopy 
Owing  to  the  high  temperature  attained  by  the  carbon 
particles  the  current-carrying  acetylene  flame  compares  with 
other  continuous-spectrum  illuminants  (with  the  exception 
of  the  arc)  much  more  favorably  in  photographic  efficiency 
than  in  candles-per-watt  output.  It  may  also  be  useful  in 
spectroscopic  work  as  a  source  of  radiation  when  strength 
in  the  violet  and  ultra-violet  of  a  continuous  spectrum  is 
needed.  Although  its  intrinsic  brilliancy  is  less  than  that 
of  the  crater  of  a  carbon  arc,  it  has  the  advantage  that  it 
presents  a  larger  radiating  area  than  the  hottest  part  of 
the  arc,  which  is  only  a  spot,  and  also  of  running  in- 
definitely without  attention.  Spectral  reference  lines  can 
be  conveniently  obtained  by  shunting  the  flame  with  a 
condenser  during  a  part  of  the  exposure  when  lines  cor- 
responding to  the  material  of  the  electrode  are  superposed 
on  the  continuous  spectrum. 

The  writer  takes  pleasure  in  acknowledging  the  helpful 
suggestions  received  from  Prof.  J.  S.  Ames  during  the 
eourse  nf  these  experiments. 


Smallest   Japanese   Generating   Station 

By  M.  Kawara 
That  Japan  may  not  be  far  behind  other  parts  of  the 
world  in  the  utilization  of  electricity  can  be  inferred  from 
the  tiny  power  house  illustrated  herewith  having  an  equip- 
ment rated  at  only  1.5  kw.  The  fact  is  that  many  streams 
in  the  country  are  harnessed  to  supply  energy  for  electric 
lamps  to  take  the  place  of  oil  lamps  and  wooden  torches  in 
villages  scattered  along  their  routes.  The  plant  here 
shown  is  located  in  the  village  of  Tamagawa.  about  60 
miles  west  of  Tokyo.  It  is  owned  and  operated  by  one  of 
the  villagers  for  his  house  lighting  and  also  for  fan  motors 
in  the  summer  and  radiators  in  the  winter.  The  wooden 
house  in  the  front  is  the  generating  station,  in  which  is 
installed   the    1.5-kw   direct-current   generator  designed   for 


SMALL    GENERATING    STATION     IN    TAMAGAWA,    JAPAN 

100  volts  and  15  amp,  driven  by  a  2-hp  waterwheel  having 
a  runner  diameter  of  13  in.  and  operating  under  a  water 
head  of  only  9  ft.  The  thatched  shack  at  the  rear  is  a 
rice  mill  operated  from  the  same  source  of  water 


The  transmission  line  is  1000  ft.  long  and  is  supported 
on  five  poles.  For  lightning  protection  use  is  made  of  a 
telephone  arrester.  Arrangement  is  made  for  regulating 
the  voltage  from  the  end  of  the  line  by  means  of  a  field 
rheostat. 

The  plant  has  been  in  operation  for  over  two  year:>  and 
has  given  no  trouble  whatsoever  thus  far.  The  total  cost 
of  the  plant  including  the  line  was  a  little  less  than  $500. 
The  owner  states  that  the  lighting  service  is  much  more 
economical,  convenient  and  safe  than  that  obtainable  from 
oil  lamps. 


Midwinter  Convention,  A.  I.  E.  E. 

The  preceding  issue  contained  a  report  of  the  midwinter 
convention  of  the  American  Institute  of  Electrical  Engi- 
neers, held  at  New  York  Feb.  26  to  28,  including  abstracts 
of  the  papers  and  discussions  presented  at  the  morning 
and  afternoon  sessions  of  the  first  day.  The  meeting  of 
Wednesday  evening  was  given  over  to  the  presentation  and 
discussion  of  fourteen  papers  on  the  subjects  of  heating, 
heat  measurements  and  rating  by  heat.  Abstracts  of  these 
papers  and  of  those  on  the  following  days  now  appear, 
together  with  an  account  of  the  general  discussion  the) 
provoked. 

Internal  Heating  of  Stator  Coils 
Mr.  R.  B.  Williamson's  paper  takes  up  the  problem  of  the 
internal   heating   of   the   coils   of   alternator   stators,   espe- 
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WATTS  PER  SQ.  IN. 
FIG.    I RELATIVE   TRANSMISSION    OF   VARIOUS    INSULATORS 

dally  long-core  machines  in  which  the  direct  heat  path  is 
long.  Accordingly,  much  of  the  heat  transfer  must  then 
occur  through  the  insulation  and  iron,  sn  that  the  probable 
temperature  difference  between  the  two  sides  of  the  insu- 
lation should  be  known.  The  paper  concludes  with  the 
report  of  some  tests  made  to  determine  this  difference 
Tables  of  thermal-conductivity  coefficients  are  also  included, 
and  the  method  of  calculating  temperature  gradient  is 
outlined.  Fig.  1  shows  the  heat  transmission  of  various 
insulators. 
Temperatuw  Measurements  in  Rotating  Machu 
In  discussing  the  features  of  standard  test  methods, 
Messrs.  L.  W.  Chubb,  E.  I.  Chute  and  W.  A.  Oetting  point 
out  the  indefiniteness  of  certain  of  the  present  Stand- 
ardization Rules  which  result  in  measurements  of  iron  and 
copper  temperatures,  instead  of  insulation  temperature. 
although  it  is  the  latter,  of  course,  that  is  of  importance. 
Thermocouple  and  exploring-coil  methods  are  discussed, 
together  with  their  limitations,  and  a  convenient  arrange 
ment  of  a  thermocouple  with  a  potentiometer  is  described 
(see  Fig.  2.  page  504).  Exploring  coils  are  expensive  and 
laborious  to  use.  thermocouples  being  much  preferable. 
For  internal  temperatures  in  revolving  parts,  one  should 
await   shut-down   and  use  thermocouples,  since  brush   con- 


5i6 


ELECTRICAL     WORLD 


Vol.  6i,  No.  io 


tacts  and  collector  rings  are  unreliable.  A  thermocouple 
can  often  be  used  to  take  temperatures  quickly  that  would 
be  affected  by  continued  presence  of  a  thermometer.  Full- 
field  excitation  should  be  used  in  bringing  machines  to  rest 
quickly  after  heat  runs,  thus  maintaining  their  temperatures. 

Temperature    Measurements    of    Alternators    and 
Motors 

In  discussing  methods  of  obtaining  room  temperatures 
and  internal  temperatures  in  generators  and  motors,  the 
authors,  Messrs.  H.  G.  Reist  and  T.  S.  Eden,  recommend 
standard  putty  coverings  for  thermometer  bulbs.  Their 
own  experiments  show  that  such  a  form  of  covering  will 
indicate  higher  temperatures  than  coverings  of  cotton 
waste,  felt,  wool,  etc.,  besides  being  convenient  to  handle 
and  of  such  compact  form  that  the  covering  does  not  im- 
pede natural  circulation  over  a  large  area  of  the  surface 
under  examination.  Resistance  measurements  to  determine 
internal  temperatures  often  disagree  widely,  the  cold  read- 
ing usually  being  the  principal  source  of  error.  Such  re- 
sistance methods  should  be  limited  to  revolving  parts,  for 
they  become  particularly  erroneous  applied  to  stators,  etc. 
For  room  temperature  readings  a  metal  cylinder  inclosing 
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FIG.    2 POTENTIOMETER    CONNECTION    FOR    THERMOCOUPLE 

the  thermometer  bulb  is  recommended.  The  actual  method 
of  determination,  however,  should  depend  on  the  kind  of 
ventilation  used. 

Thermocouples   and   Resistance    Coils    for    Measuring 
Local  Temperatures 

The  paper  by  J.  A.  Capp  and  L.  T.  Robinson  discusses 
devices  for  measuring  temperatures  in  electrical  machines 
and  their  sources  of  error,  especially  the  limitations  of 
mercury  and  alcohol  thermometers,  thermocouples  and  re- 
sistance coils.  Fluid  thermometers  generally  measure  only 
surface  temperatures.  Rotating  parts  must  therefore  be 
measured  after  they  come  to  rest,  introducing  large  chances 
of  error  due  to  changes  of  temperature,  slow  indication  of 
thermometers,  small  bulb  contact,  emergent  steam,  etc. 
Where  internal  coils  of  fine  copper  are  used,  highly  accu- 
rate measurements  are  possible,  as  the  coefficient  of  tem- 
perature of  the  wire  may  be  accurately  known.  The  extent 
of  the  coil  determines  the  extent  to  which  the  measurement 
is  local.  For  accurate  determinations,  some  sort  of  bridge 
is  required.  The  thermocouple  is  the  most  accurate  device 
for  measuring  local  temperatures,  as  the  emf  generated  is 
a  function  of  the  difference  in  temperature  between  the 
junction  of  the  wires  of  the  couple  and  their  free  ends,  and 
the  temperature  of  the  free  ends  can  be  accurately  con- 
trolled. Thermocouples  require  precision  meters  for  read- 
ing their  indications,  and  potentiometer  arrangements  may 
be  applied  to  obtain  any  desired  degree  of  accuracy.  Ordi- 
nary thermometry  is  the  simplest,  quickest  and  least  accu- 
rate method  of  temperature  measurement  and  usually  ap- 
plies only  to  surface  conditions.  The  choice  between  the 
electrical  methods  is  determined  by  the  ease  of  application. 
The  thermocouple  will  give  the  most  rapid  indications,  al- 
though the  resistance  method  is  almost  as  rapid  if  the  coil 
is  of  right  proportions  and  is  intimately  applied  to  the  parts 
whose  temperature  is  to  be  measured. 


Determining  Temperatures  of  Transformers  and  Cool- 
ing Medium 

Messrs.  S.  E.  Johannesen  and  G.  W.  Wade,  the  authors, 
call  attention  to  the  errors  resulting  from  variation  in  air 
temperatures  during  a  heat  run  on  a  self-cooled,  oil-im- 
mersed transformer,  because  of  the  tardiness  with  which 
the  large  mass  follows  the  temperature  changes  in  the  sur- 


fig.  3- 


-METHOD    OF    MEASURING    RESISTANCE    WITHOUT    CUT- 
TING OFF  LOAD 


rounding  medium.  The  effective  temperature  of  the  cooling 
medium  is  really  that  of  a  duplicate  transformer  under 
similar  conditions  and  without  load  and  such  an  actual  value 
should  be  used  in  calculating  rises.  The  paper  recites  ac- 
tual tests  showing  the  advantages  of  using  such  an  idle 
transformer  for  comparison  of  temperatures  and  recom- 
mends that  this  form  of  test  be  prescribed  in  the  rules. 
Fig.  3  illustrates  a  method  of  measuring  resistance. 

Determining    Transformer    Temperatures 

Each  part  of  a  piece  of  electrical  apparatus  should  be 
ventilated  in  accordance  with  its  individual  requirements, 
as  pointed  out  by  Messrs.  W.  M.  McConahey  and  C.  For- 
tesque,  in  their  discussion  of  methods  of  measuring  the 
temperature  of  transformers.  Tests  of  cooling  efficiency 
are  reproduced  and  standard  methods  for  loading  trans- 
formers described.  Theoretical  proof  of  the  method  of 
alternate  open-circuit  and  short-circuit  testing  is  given. 
This  scheme  is  useful  in  saving  energy  when  a  single  trans- 
former is  on  test.  Investigations  using  this  method  with 
both  self-cooled  and  water-cooled  transformers  gave  re- 
sults which  agreed  closely  with  those  obtained  with  standard 
tests.     Balanced  loading  is  shown  in  Fig.  4. 

Correction    of    Transformer    Temperatures    for    Room 
Conditions 

Mr.  C.  Fortesque  first  assumes  a  body  of  copper  and,  con- 
sidering that  loss  of  heat  takes  place  only  by  convection, 
computes  its  corrected  temperature  rise  for  any  arbitrary 
room  temperature.     Next  similar  formulas  are  derived  for 


fig.  4 — three-phase  balanced  loading  of  transformers. 

bodies  of  both  iron  and  copper.  When  the  iron  and  copper 
losses  are  taken  into  account  it  is  found  that  the  difference 
between  the  observed  temperature  rise  and  that  for  the 
standard  room  temperature  is.  as  a  rule,  negligible.  The 
average  temperature  rise  of  the  oil  is  proportional  to  the 
total  heat  dissipated  if  the  convection  currents  in  the  oil 
were  constant  in  flow.     But  with  rise  of  temperature  the 
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oil  flows  faster  and  its  viscosity  also  decreases  so  that  the 
correction  factor  assumed  will  be  too  great.  If  the  in- 
creased radiation  is  also  included,  the  factor  may  reduce  to 
zero,  even  sometimes  becoming  negative. 

Temperature  Rise  of  Stationary  Induction  Apparatus 

Messrs.  J.  J.  Frank  and  W.  O.  Dwyer  suggest  directions 
in  which  revision  is  needed  in  applying  correction  for  the 
effects  of  temperature,  atmospheric  pressure,  humidity,  etc., 
of  the  cooling  medium,  in  arriving  at  the  temperature  rise 
of  stationary  induction  apparatus.  It  was  expected  that 
humidity  might  have  considerable  effect,  but  except  for 
fog-laden  air,  the  possible  effect  is  very  small,  as  shown 
by  a  theoretical  study.  Actual  tests,  reported  in  the  second 
part  of  the  paper,  check  these  observations.  Apparatus 
should  be  tested,  it  is  recommended,  under  conditions  ap- 
proaching, as  nearly  as  possible,  those  under  which  it  is  to 
operate.  Where  these  requirements  cannot  be  maintained, 
suggestions  are  given  for  applying  correction  factors  for 
room  temperature  and  atmospheric  pressure. 

Effect  of  Room  Temperature  on  Temperature  Rise  of 
Machines 

Messrs.  Maxwell  W.  Day  and  R.  A.  Beekman  report  the 
results  of  special  tests  on  motors  and  generators  to  deter- 
mine the  effect  of  room  temperature  on  machine  tempera- 
ture rise.  In  part  of  these  experiments  the  room  tempera- 
ture could  be  varied  at  will.  A  general  tendency  was  noted 
toward  higher  rise  at  the  cold-room  temperature,  but  the 
inconsistency  of  other  results  makes  an  accurate  rule  or 
statement  inadvisable.  However,  from  the  curves  and  data 
presented  in  the  paper,  it  is  concluded  that  the  present  cor- 
rection rule  is  wrong  and  should  be  corrected.  The  tests 
revealed  the  difficulty  of  formulating  a  rule  to  include  all 
types  of  machines  or  even  all  parts  of  the  same  machine. 
Ultimate  temperature  reached  is  of  greater  importance 
than  the  rise  noted,  although  further  tests  are  desirable  to 
fix  a  general  statement  to  apply  to  temperature  corrections. 

Effect    of    Temperature,    Pressure    and    Humidity    on 
Temperature  Rise 

Besides  the  rise  in  copper  resistance  with  temperature, 
the  authors,  Messrs.  C.  E.  Skinner,  L.  W.  Chubb  and  Phil- 
lips Thomas,  point  out  that  other  factors  affected  are  the 
variation  in  iron  loss  with  temperature;  increased  iron  re- 
sistance, reducing  eddy-current  losses,  variation  in  quantity 
of  heat  radiated  at  different  temperatures,  change  in  vis- 
cosity of  cooling  medium,  change  in  thermal  conductivity 
of  air.  variation  in  barometric  pressure,  change  due  to 
humidity,  variation  in  windage  and  brush  and  bearing  fric- 
tion, etc.  The  tests  which  the  authors  report  show  that 
within  commercial  limits  the  temperature  rise  is  indepen- 
dent of  air  temperature,  provided  nearby  objects  are  at  air 
temperature.  In  conclusion  the  authors  recommend  that, 
contrary  to  the  provision  specified  by  the  Standardization 
Rules,  no  correction  be  made  for  variation  in  air  tempera- 
tures with  the  usual  testing  limits.  As  above  enumerated. 
some  of  the  variables  are  positive,  some  negative,  and  oth- 
ers either  negative  or  positive  depending  upon  contem- 
porary operating  conditions. 

Temperature  Rise  and  Atmospheric  Conditions 
In  reporting  their  laboratory  investigation  of  tempera- 
ture rise  as  a  function  of  pressure,  temperature  and  hu- 
midity, Messrs.  C.  R.  Blanchard  and  C.  T.  Anderson  de- 
scribe in  detail  the  apparatus  and  methods  used,  although 
expressing  regret  for  the  incompleteness  of  the  observa- 
tions due  to  unforeseen  difficulties.  The  data  collected  in- 
clude values  for  temperature  rise  with  varying  air  pressure, 
humidity  and  temperature.  Curves  are  given  showing  the 
relation  of  temperature  rise  to  watts  input,  pressure,  tem- 
perature, etc.  The  authors  express  confidence  in  the  re- 
sults thus  far  obtained,  although  they  plan  to  report  later  on 
a  more  thorough  and  careful  investigation  now  being  made. 


Laws   of   Heat   Transmiss 

Mr.  Irving  Langmuir  points  out  that  the  laws  of  heat 
transmission  in  electrical  machinery  depend  upon  three 
modes  of  thermal  transfer — conduction,  convection  and 
radiation.  A  useful  collection  of  reliable  data  on  thermal 
conductivities  and  resistivities  of  various  metals  and  mate- 
rials is  included  under  the  discussion  of  the  first  subject, 
heat  conduction.  These  data  are  also  supplemented  by  fig- 
ures on  emissivities  of  various  bodies  for  use  in  calculating 
radiation  losses  by  the  Stefan  Boltzman  fourth-power  law. 
Experimental  results,  it  is  said,  confirm  the  film  theory  of 
convection,  which  affords  an  easy  analysis  of  the  changes 
occurring  with  temperature  and  pressure.  Viscosity  is  one 
of  a  number  of  important  factors  in  the  convection  of  heat 
in  liquids.  Radiation  and  convection  are  usually  about 
equally  effective  in  carrying  heat  away  from  a  surface,  but 
a  distinction  must  be  carefully  drawn  when  the  walls  of 
the  room  are  of  a  different  temperature  from  the  air. 

Current  Ratini;  of  Electric  Cables 

Messrs.  R.  W.  Atkinson  and  II.  \V.  Fisher  point  out  that 
the  rating  of  an  electric  cable  depends  entirely  upon  its  al- 
lowable heating,  and  this  in  turn  is  limited  more  by  the 
external  conditions  than  by  particular  features  of  the  cable 
itself.  Variability  in  these  external  conditions  may  re- 
duce the  rating  to  one-half,  one-third  or  even  a  smaller 
fraction  of  its  normal  value.  The  paper  discussess  limit- 
ing temperatures,  for  both  long-hour  and  intermittent  oper- 
ation, and  presents  methods  of  calculating  temperature  rise 
of  cables  in  free  air.  Tables  are  given  showing  overload 
carrying  capacities  of  various  cables  and  the  time  necessary 
for  the  cable  to  reach  90  per  cent  of  its  final  temperature, 
etc.  It  will  require  50  per  cent  longer  to  attain  97  per 
cent  of  final  temperature  and  50  per  cent  less  time  to  attain 
68  per  cent  of  final  temperature.  For  nearly  all  conditions 
the  carrying  capacity  of  stranded  cables  varies  as  the  1.3 
power  of  the  diameter  of  the  equivalent  solid  section. 

The  Heating  of  Cables  Carrying  Current 

In  this  paper  Mr.  Saul  Dushman  points  out  that  the  carry- 
ing capacity  of  a  cable  may  be  computed  with  fair  ac- 
curacy from  observed  data  on  the  thermal  resistivity  of 
the  insulation  and  the  surface.  In  his  experiments  the  fol- 
lowing heat-transmission  values  (in  degrees  Centigrade  per 
watt  per  inch  cube)  have  been  found:  Rubber  and  cotton 
braid  cover,  250;  varnished  cambric  and  cotton  braid,  400; 
varnished  cambric,  lead-covered  cables,  300.  For  surface 
resistivities  (degrees  Centigrade  per  watt  per  square  inch)  : 
painted-steel  braided  armor,  100;  cotton  covering.  120;  lead, 
ordinary,  190:  lead,  dull  black,  140.  Results  show  that  the 
effect  on  carrying  capacity  of  surface  resistance  is  much 
greater  in  general  than  the  internal  thermal  resistance  of 
the  insulation.  The  surface  losses  thus  become  of  great 
importance  in  determining  cable-carrying  capacities. 

Discussion    on   Heating  and   Heat    Measurements. 

In  a  written  discussion  Mr.  C.  P.  Randolph  pointed 
the  complexity  of  calculations  of  temperature  in  stator 
coils  and  the  large  effects  which  slight  differences  in  air- 
film  thickness  max-  introduce.  Tests  of  a  machine  even 
before  and  after  painting  may  show  discrepancies,  due  to 
the  higher  heat  emissivity  of  the  painted  surfaces. 

Mr.  F.  D.  Edmonston  reported  some  effects  observed 
in  cable  burn-outs  at  Baltimore  where  succeeding  break- 
downs in  adjacent  cables  at  the  same  point  were  caused 
by  globules  of  water  distilled  from  the  paper  insulation  at 
the  time  of  the  first  break-down.  Mr.  Edmonston  ex- 
pressed hope  that  a  more  uniform  set  of  cable  specifica- 
tions might  be  formulated  through  agreement  of  manufac- 
turers and  users. 

\1110ng  those  who  took  part  in  the  oral  discussion 
Wednesday  evening  were  Messrs  C.  W.  Burrows,  C.  A. 
Adams.    S.    O.    Dushman.    YV.    F.    Dawson.    Leo    Schiiler, 
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H.  M.  Hobart,  C.  O.  Mailloux,  C.  P.  Steinmetz,  W.  A. 
Durgin,  B.  G.  Lamme,  M.  Leeds,  L.  W.  Chubb,  L.  T.  Rob- 
inson, R.  F.  Schuchardt,  A.  E.  Kennelly,  James  Burke, 
Robert  Landell,  F.  D.  Newbury,  Alexander  Gray,  R.  B. 
Williamson,  C.  J.  Fechheimer,  Ralph  D.  Mershon  and 
S.  Haar. 

In  reply  to  a  question  by  the  German  delegate,  -Mr. 
Schuler,  Mr.  Hobart  declared  his  opinion  that  fog-laden 
or  moist  air  offers  a  practical  means  of  reducing  the  air 
volume  to  be  circulated  for  cooling  certain  electrical  ma- 
chinery. There  are,  however,  he  cautioned,  several  prac- 
tical details  and  problems  which  must  be  understood  and 
solved  before  this  use  of  moist  air  can  be  successful. 

Mr.  W.  A.  Durgin  referred  to  the  successful  use  of 
temperature  or  exploring  coils  on  generators  of  from  5000 
to  20,000  kw  rating  in  Chicago.  Close  record  is  kept  of 
internal  temperatures  and  advance  warning  is  given  of 
clogging  of  the  slots,  indicating  when  cleaning  is  neces- 
sary. 

Mr.  L.  W.  Chubb  reported  that  while  nickel  is  an  excel- 
lent material  for  temperature  coils  from  the  standpoint  of 
its  temperature  coefficient,  specific  resistance,  etc.,  it  has 
the  objectionable  property  of  changing  its  electrical  re- 
sistance when  magnetized.  One  such  exploring  coil  showed 
2  per  cent  rise  in  resistance  with  its  turbine  field  excited. 

The  "Myriawatt"  as  a  Unit  of  Boiler  Power 

Mr.  H.  G.  Stott  opened  Thursday  morning's  session  with 
a  discussion  of  the  proposed  use  of  the  "myriawatt"  and  the 
"myriawatt-hour"  as  ratings  of  boiler  power  and  perform- 
ance. The  speaker  pointed  out  that  the  criticism  to  which 
this  proposed  unit  has  been  subject  is  in  general  due  to  a 
misconception.  At  the  present  time  the  units  of  boiler 
power  are  not  only  arbitrary  but  based  on  many  different 
definitions,  including  evaporation,  heating  surface,  quan- 
tity of  steam  delivered,  etc.  It  is  a  happy  coincidence,  said 
Mr.  Stott,  that  one  boiler  horse-power  equals  10,000  watts 
or  10  kw,  hence  the  name  "myriawatt."  The  intention,  he 
said,  was  not  to  introduce  a  new  unit,  but  simply  to  add  a 
multiple  prefix  to  the  familiar  unit  of  power,  thus  making 
a  convenient  measure  of  the  proper  order  of  magnitude, 
corresponding  in  application  to  the  kilowatt. 

Dr.  C.  P.  Steinmetz  called  attention  to  the  heterogeneous 
and  incompatible  units  employed  in  modern  power-plant 
nomenclature,  and  the  difficulty  of  making  calculations  or 
conversions  through  the  various  systems  of  units  employed. 

Prof.  C.  A.  Adams  pointed  out  the  inconsistency  of  such 
present  engineering  calculations  and  declared  that  the  aver- 
age engineer  wastes  at  least  one  year  of  his  career  in 
struggling  with  the  present  system  of  units. 

Dr.  A.  E.  Kennelly  said  that  in  Germany  the  difficulty 
in  getting  the  mechanical  engineers  to  adopt  the  kilowatt  as 
a  unit  of  power  was  finally  overcome  by  proposing  to  call 
this  unit  the  "neupherd,"  or  "new  horse." 

Mr.  Leo  Schuler,  of  Berlin,  declared  that  the  prefix 
"myria"  is  a  term  that  has  little  use  in  engineering  nomen- 
clature in  America  or  abroad.  The  Verband  Deutscher 
Flectrotechniker,  he  said,  now  rates  motors  in  kilowatts. 

Mr.  H.  M.  Hobart  declared  that  the  use  of  the  ton  is 
one  of  the  chief  difficulties  in  transferring  American  units 
to  metric  equivalents.  The  English  ton  is.  however,  almost 
exactly  equivalent  to  the  metric  ton. 

Induction-Motor   Load  Losses 

In  their  paper  on  load  losses  of  induction  motors,  Messrs. 
H.  G.  Reist  and  A.  E.  Averrett  recommend  measurement 
of  the  losses  themselves,  rather  than  entire  energy  quanti- 
ties, as  introducing  fewer  uncertainties.  Load  losses  may 
be  largely  in  the  form  of  excess  core  loss  due  to  teeth 
saturation  and  excess  copper  loss  in  both  primary  and  sec- 
ondary. Results  of  twenty-nine  input-output  tests  quoted 
show  an  average  of  0.75  per  cent  lower  efficiency  by  direct 
measurements  than  bv  the  method  of  losses.     The  authors 


conclude  that  load  losses  will  not  occur  without  saturation 
and  that  excess  copper  losses  need  not  be  allowed  for  with 
wire-wound  stators. 

Si kay    Losses   in    Induction    Motors 

The  author,  Mr.  A.  M.  Dudley,  calls  attention  to  the  fact 
that  the  "load  losses"  referred  to  in  the  present  Standardi- 
zation Rules  include  certain  losses  not  actually  present  when 
the  motor  is  running  under  normal  conditions.  After  point- 
ing out  means  for  segregating  the  real  load  losses  from 
other  losses  observed  in  the  power  input  to  the  motor  at 
standstill,  Mr.  Dudley  concludes  that  small  wire-wound 
motors  have  no  load  losses,  although  such  losses  appear  in 
larger  sizes  and  with  certain  types  of  conductors.  He 
recommends  taking  these  facts  into  recognition  in  revising 
Rule  167. 

Induction-Motor  Losses 

Mr.  R.  W.  Davis  recommends  that  the  true  fixed  loss  be 
taken  as  the  power  input  when  the  motor  is  running  at 
rated  voltage  and  without  load,  minus  the  stator-copper 
loss  produced  by  the  magnetizing  current.  In  slow-speed 
motors  this  loss  is  appreciable.  The  stray  or  eddy-current 
loss  in  the  stator  copper  is  proportional  to  the  stator-copper 
loss,  the  percentage  depending  on  the  degree  of  lamina- 
tion employed.  Six  per  cent  is  an  average  commercial 
value  for  25-cycle  and  60-cycle  machines.  As  no  commer- 
cial method  of  determining  the  average  value  of  the  stray 
loss  is  available,  the  author  proposes  that  an  average  value 
in  terms  of  the  stator-copper  loss  be  adopted.  In  squirrel- 
cage  and  small  wound-rotor  motors  having  slips  greater 
than  2  per  cent  the  total  rotor  loss  should  be  taken  from 
the  slip  reading  when  operating  at   full-load. 

Discussion  on  Motor  Losses 

Among  those  taking  part  in  the  discussion  on  induction- 
motor  losses  were  Messrs.  B.  G.  Lamme,  A.  E.  Averrett, 

B.  A.  Behrend,  C.  P.  Steinmetz,  James  Burke,  H.  M 
Hobart,  Leo  Schuler,  R.  E.  Hellmund,  C.  J.  Fechheimer, 

C.  A.  Adams,  Alexander  M.  Gray,  L.  T.  Robinson  and 
M.  G.  Lloyd. 

Transformer  Losses 

Mr.  W.  W.  Lewis  proposes  to  divide  transformer  losses 
into  no-load  losses,  including  core  and  dielectric  losses,  and 
load  losses,  made  up  of  resistance  and  stray  losses.  From 
a  study  of  impedance  watts  and  load  losses  it  is  concluded 
that  they  are  practically  the  same  in  value.  The  paper  pre- 
sents results  of  practical  tests  on  commercial  machines, 
giving  stray  losses,  dielectric  losses,  etc.  The  author  recom- 
mends revision  of  the  Institute  rules  to  agree  with  the  defi- 
nition and  division  of  losses  above  given,  and  he  further 
suggests  that  all  losses  be  measured  at  the  operating  tem- 
perature. 

Stray    Losses    in    Transformers 

From  a  theoretical  standpoint,  Messrs.  C.  Fortesque  and 
W.  M.  McConahey  show  that  the  copper  loss  and  regulation 
of  a  transformer,  considered  as  a  pair  of  mutually  inductive 
circuits,  may  be  derived  from  its  short-circuit  loss  and 
impedance  voltage.  With  proper  design  the  effects  of  fre- 
quency, wave-form,  dissymmetry  of  winding,  permeability 
of  iron,  etc.,  should  be  almost  negligible  in  the  copper 
losses  of  the  transformer.  Even  taking  into  account  the 
physical  characteristics  of  iron,  the  theoretical  determina- 
tions based  on  the  mutual-inductance  theory  need  not  be 
modified  in  order  to  come  within  the  limits  of  practical 
accuracy.  Formulas  are  given  for  obtaining  the  equiva- 
lent short-circuit  loss  under  full-load  conditions,  and  prac- 
tical examples  of  the  use  of  these  equations  are  compared 
with  results  of  tests. 

Discussion  on  Transformer  Losses 

Messrs.  J.  M.  Weed,  C.  Fortesque,  James  Burke,  E.  A. 
Wagner.  C.  P.  Steinmetz,  Leo  Schuler.  B.  G.  Lamme  and 
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C.  F.  Scott  took  part  in  the  discussion  on  methods  of  deter- 
mining losses  in  transformers. 

Load  Losses   in   Rotating   Machines 

The  paper  describes  tests  made  by  the  authors,  Messrs. 
E.  M.  Olin  and  S.  L.  Henderson,  to  determine  the  load 
losses  occurring  in  rotating  machines.  The  proposed  cor- 
rection factors  are  not  to  be  applied  to  the  sum  of  the 
separate  losses  but  to  the  sum  of  the  calculated  armature 
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enpper  losses  and  the  no-load  core  loss.  The  laboratory 
tests  indicated  fairly  uniform  ratios  between  the  sum  of 
these  losses  under  actual  load  conditions  and  their  sum  as 
determined  by  no-load  measurements.  The  authors  there- 
fore recommend  the  following  correction  factors  as  check- 
ing closely  with  commercial  tests: 


FRACTIONAL  LOADS 


0.75        1.00       1.25 


Direct-current  motor 

Alternator 

Synchronous  motor       

Syni  hronous  converter,  60  cycl 
Synchronous  converters,  -;  eye 


1.10 
1.01 


1.20       1.30       1.40 
1.03    I    1.10       1.2(1 


I .04        1.07        1.10       1.20 
I    nil       1    00       1  .00       1   00 


Load  Losses  of  Alternating-Current  Generators 
The  accurate  determination  of  load  losses  in  well-de- 
signed generators  is  difficult,  for  the  losses  are  themselves 
small,  according  to  the  authors,  Messrs.  W.  J.  Foster  and 
Edgar  Knowlton.  The  circulating-energy  method  is  recom- 
mended where  duplicate  machines  are  available,  since  this 
scheme  measures  the  losses  of  both  machines,  enabling  vari- 
ations of  any  size  to  be  detected.  From  a  study  made  with 
three  machines  to  find  a  method  of  accurately  measuring 
load  loss  when  but  one  machine  is  available,  the  authors 
observed  that  load  loss  is  approximately  equal  to  short- 
circuit  core  loss,  although  the  present  meagerness  of  data 
does  not  justify  establishing  this  statement  as  a  general  rule. 
Fig.  5  shows  characteristic  curves  of  a  300-kw  unit. 
Stray  Losses  tn  Synchronous  Machines 
From  an  analysis  of  a  variety  of  machines,  Mr.  F.  K. 
Brainard  insists  that  provision  of  the  present  Institute  rule 


allowing  for  stray  loss  as  one-third  of  the  short-circuit  core- 
loss  is  entirely  too  small.  When  well  built,  modern  moder- 
ate-speed machines  show  little  short-circuit  loss  in  the 
armature  cure,  the  armature  resistance  loss  plus  eddy-cur- 
rent loss  accounting  for  practically  all  losses  observed.  In 
high-speed  turbine-generators,  however,  a  large  loss  appears 
on  short-circuit,  and  this  remains  unexplainable  by  the  eddy 
currents  in  the  conductors.  There  is  probably  an  appre- 
ciable additional  loss  with  actual  load,  on  account  of  the 
increased  magnetic  leakage  from  the  field  resulting  from 
the  increased  excitation  required.  Mr.  Brainard  recom- 
mends a  larger  allowance  for  stray  loss  than  is  at  presenf 
approved. 

Stray  Losses  in  Commutating  Machines 
Messrs.  H.  F.  T.  Erben  and  H.  S.  Page  undertake  selec- 
tion of  empirical  factors  for  estimating  stray-loss  values 
in  direct-current  apparatus,  without  the  necessity  for  act- 
ual tests.  The  paper  discusses  the  two  elements  of  stray 
loss — commutation  loss  and  loss  due  to  flux  distortion — and 
describes  methods  of  testing  for  stray  losses,  giving  results 
of  actual  tests.  Curves  presented  show  the  values  for  stray 
loss  on  commercial  machines,  affording  a  basis  for  sugges- 
tions concerning  multiplying  factors. 

Stray-Loss  Measurements  from  Input-Output  Tests 
With  careful  input-output  tests,  declares  Mr.  L.  T.  Robin- 
son, certain  direct-connected  sets  can  be  tested  with  an 
error  less  than  0.2  per  cent,  a  degree  of  precision  smaller 
than  the  limits  within  which  the  efficiency  is  likely  to  re- 
main constant.  Where  the  no-load  losses  fail  to  remain 
constant  the  efficiency  sometimes  becomes  indefinite  within 
0.5  per  cent.  Without  checks  by  determination  of  the 
smaller  losses  direct  methods  are  seldom  conclusive,  since 
they  do  not  include  all  sources  of  loss  or  realize  operating 
conditions  completely.  Accurate  input-output  tests  require 
too  much  time  and  labor  for  regular  commercial  use,  al- 
though they  are  valuable  as  a  basis  of  final  reference.  The 
paper  closes  with  a  number  of  comparisons  of  efficiency 
determinations  made  by  input-output  and  loss-segregation 
methods. 

Efficiency  Determinations  of  Rotating  Mai  mines 
When  the  efficiency  of  a  machine  is  determined  by  the 
method  of  summation  of  separate  losses  the  effect  of  pos- 
sible errors,  as  pointed  out  by  Messrs.  E.  I.  Chute  and 
William  Bradshaw.  will  be  much  less  than  when  the  meas- 
urement is  made  by  the  input-output  method,  since  in  the 
latter  all  determinations  enter  directly  into  the  final  result. 
Errors  likely  to  arise  are  those  of  the  instruments  them- 
selves, incorrect  observations  and  changes  in  operating  con- 
ditions. Swinging  of  instrument  pointers  may  introduce 
considerable  error  unless  prevented.  The  efficiency  as  de- 
termined by  the  loss  method,  while  not  the  true  operating 
efficiencv,  can  be  so  modified  by  certain  factors  depending 
on  the  type  of  machine  as  to  approach  closer  to  the  actual 
value  than  the  results  obtained  with  the  average  input-out- 
put method.  In  view  of  laboratory  limitations  in  commer 
cial  plants  and  the  equivocal  results  usually  attained,  the 
authors  do  not  recommend  the  input-output  method. 
Discussion  on  Generator  Tests 
Discussion  of  the  subjects  of  alternating-current  and 
.lirect-current  generators  and  errors  of  tests  was  postponed 
to  the  evening  session  of  Thursday.  Among  those  taking 
part  were  Messrs.  Edgar  Knowlton.  G.  F.  Brown,  E.  F. 
Collins,   R.   F.   Hellmund,   W.   J.   Foster.   F.   D.    Newbury, 

B.  G.     T  .amine.     II.     F.     T.     Erben.     B.     A.     Behrend. 
Tames  Burke.  C.  P.  Steinmetz.  F.  M.  Olin.  L.  T.  Robinson. 

C.  T.  Fechheimer.  John  L.  Harper.  F.  I.  Chute.  M    G   Lloyd. 
H.  M.  Hobart.  W.  F.  Dawson  and  R.  D.  Mershon. 

Brush  Friction  and  Con  tact  Losses 
Messrs.  IT.  T.  Erben  and  A.  H.  Freeman  call  attention  to 
the  present   insufficiency  of    \.  I.  F.  F.  rules  on  brush-loss 
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determinations.  These  losses  include  both  sliding  frictio.i 
and  brush-contact  drop,  but  the  quantities  involved  are  often 
too  small  for  ordinary  means  of  measurement.  To  observe 
the  effect  of  wide  temperature  ranges  on  brush  friction,  a 
commutator  was  operated  in  an  asbestos-lined  box  heated 
by  grids  to  temperatures  between  40  deg.  and  100  deg.  C, 
but  the  variation  in  power  required  to  drive  the  commuta- 
tor at  different  temperatures  was  found  to  be  negligible. 
The  paper  includes  a  number  of  curves  presenting  values 
for  friction,  contact  drop,  etc.,  for  various  commercial 
brushes  at  different  speeds.  The  authors  propose  that  brush 
friction  be  hereafter  calculated  from  data  and  by  methods 
having  Institute  approval,  instead  of  using  present  inac- 
curate test  methods. 

Contact  and  Friction  Brush  Losses 

The  resistance  of  the  contact  beneath  the  brush  varies 
with  brush  composition,  pressure,  temperature,  humidity, 
current  density,  etc.,  according  to  Messrs.  H.  R.  Edgecomb 
and  W.  A.  Dick.  Their  present  investigation  studied  two 
surface  variations  which  may  cause  large  errors:  (1) 
Large  momentary  fluctuations  in  contact-voltage  loss, 
caused  by  changes  in  brush  surface.  (2)  Decrease  in  volt- 
age loss  by  formation  of  a  thin  carbon  coating  on  the  com- 
mutator which  provides  a  conducting  medium  between  the 
brush  and  the  commutator.  The  power  required  to  over- 
come brush  friction  depends  upon  brush  composition,  angle 
of  setting,  surface,  pressure,  speed,  etc.  The  authors  advo- 
cate data  tests  under  ideal  conditions  on  which  to  base  loss 
determinations    superseding   the    present    commercial    tests. 

Commutation  and  Brush  Loss 

Great  variations  are  found  in  brush-loss  tests,  even  when 
made  on  slip-rings  or  special  commutators,  and  such  tests 
as  usually  carried  out  are  virtually  worthless  for  practi- 
cal use.  There  is  difficulty,  adds-  Mr.  C.  E.  Wilson,  in  sepa- 
rating actual  brush  loss  from  commutation  loss.  In  parts 
of  the:  brush  current  densities  are  found  of  three  times  the 
apparent  average  density.  If  local  currents  be  eliminated 
by  using  narrower  brushes,  resistance  leads  or  interpoles, 
higher  average  densities  are  permissible.  Brush  resistance 
decreases  with  increasing  current,  although  at  present  no 
Way-  of  calculating  or  measuring  the  actual  loss  at  the 
brushes  is  known.  The  increase  actually  occurring  is  to 
be  regarded  as  a  commutation  or  load  loss,  being  considered 
one  of  the  stray  losses  of  the  machine. 

Discussion  on  Brush  Losses 

Among  those  who  took  part  in  the  discussion  of  brush 
losses  were  Messrs.  T.  M.  McNiece,  L.  R.  Berkeley,  E.  H. 
Martindale,  H.  F.  T.  Erben,  Leo  Schiiler,  B.  A.  Behrend, 
Alexander  M.  Gray,  C.  A.  Adams,  A.  H.  Freeman,  B.  G. 
Lamme,  R.  B.  Treat,  R.  B.  Williamson,  John  L.  Harper, 
L.  Ti  Robinson.  W.  H.  Powell,  F.  D.  Newbury  and  L.  E. 
Underwood. 

Mr.  Lamme  said  that  in  testing  a  2000-kw  homopolar 
generator  fitted  with  one  set  of  iron  collecting  rings  and 
one  set  of  bronze  rings  the  losses  in  the  iron  rings  due 
to  magnetic  action  were  found  to  be  200  kw  greater  than 
those  in  the  bronze  rings.  The  use  of  iron  rings,  he  pointed 
out,  must  depend  upon  local  conditions,  presence  of  mag- 
netic fields,  etc. 

Mr.  R.  B.  Treat  said  that  the  period  of  seasoning  of 
commutators  depends  upon  the  characteristics  of  individual 
machines.  One  source  of  chattering,  he  pointed  out,-  is 
caused  by  loose  collector  rings,  although  the  degree  of 
looseness  may  be  so  small  as  to  be  quite  imperceptible  to 
the  hand  when  the  machine  is  at  a  standstill. 

Methods  of  Loading  Lar^e  Machines  for  Te'mperature 
Tests 

Mr.  F.  D.  Newbury's  paper  compares  various  methods  of 
loading  larger  alternating-current   and   direct-current   gen- 


erators and  rotary  converters  for  factory  temperature  tests. 
The  tests  discussed  are  those  of  separate  open-circuit  and 
short-circuit  loading,  alternate  open-circuit  and  short-cir- 
cuit loading,  direct-current  open-delta  loading,  and  zero- 
power-factor  loading.  The  first  two  are  declared  unre- 
liable, although  the  first  method  named  requires  least  test- 
ing equipment.  The  third  method  checks  well  with  actual 
operation,  while  the  fourth  approaches  most  nearly  to  act- 
ual conditions,  exactly  corresponding  to  service  operations 
in  all  respects  except  power-factor  and  imposing  even 
severer  conditions  in  this  regard.  Mr.  Newbury  recom- 
mends Institute  adoption  of  the  zero-power-factor  method 
and  suggests  the  loading-back  method  for  tests  of  direct- 
current  generators  and  rotary  converters. 

Load-Test  Methods  for  Alternators  and  for  Induction 
Motors 

In  comparing  the  methods  of  making  load  tests  on  alter- 
nating-current generators  and  induction  motors,  Messrs. 
E.  F.  Collins  and  W.  E.  Holcombe  'describe  the  most  practi- 
cal methods  adapted  for  load-temperature  runs  using  a 
limited  amount  of  power.  For  alternators  approved  meth- 
ods are:  (1)  zero-power-factor  method;  (2)  open-circuit 
and  short-circuit  method;  (3)  open-delta  method,  and  (4) 
phase-displacement  method.  For  induction  motors:  feed- 
ing back ;  reduced  voltage,  and  reversed  rotation.  Actual 
test  data  cited  show  the  close  agreement  between  tempera- 
ture-rise results  by  the  equivalent-load  and  actual-load 
methods.  The  paper  includes  a  full  discussion  of  the  ad- 
vantages and  drawbacks  of  the  various  methods  described 
and  recommends  the  special  application  of  each. 

Load  Tests  on  Large  Induction  Motors 

Complete  factory  tests  of  induction  motors,  as  enumer- 
ated by  Mr.  A.  M.  Dudley,  include  checks  on  the  efficiency, 
power-factor,  torque,  heating,  noise,  mechanical  balance 
and  temperature.  It  is  usually  necessary  and  desirable, 
however,  to  make  compromise  tests  of  temperature,  and  the 
author  describes  some  methods  employed.  From  five  ex- 
amples in  which  actual  test  results  are  compared  with  com- 
promise tests  on  the  same  machines,  the  close  agreement 
of  the  results  is  shown.  The  methods  outlined  in  the  paper, 
the  author  gives  assurance,  afford  results  which  are  al- 
ways safe,  although  approximating  closely  to  actual  test 
conditions.  In  concluding  the  author  recommends  that 
the  Institute  recognize  the  various  methods  of  conducting 
compromise  tests,  with  their  reliability  and  limitations. 

Discussion   on   Generators  and  Motors 

Among  those  taking  part  in  the  discussion  of  methods 
of  testing  generators  and  induction  motors  for  performance 
were  Messrs.  F.  D.  Newbury,  A.  E.  Averrett,  R.  B.  Wil- 
liamson, R.  E.  Hellmund,  B.  G.  Lamme,  Leo  Schiiler, 
E.  I.  Chute,  R  M.  Lincoln,  Alexander  M.  Gray,  B.  A. 
Behrend,  H.  M.  Hobart,  S.  L.  Henderson,  J.  K.  G.  Madden, 
C.  P.  Steinmetz,  W.  J.  Foster  and  S.  S.  Seyfert. 

Mr.  Leo  Schiiler  urged  upon  the  Institute  consideration 
of  the  undesirable  results  which  might  follow  from  making 
equivalent  tests  a  part  of  the  Standardization  Rules,  sug- 
gesting instead  the  incorporation  of  these  tests  in  an  ap- 
pendix, if  necessary. 

Mr.  E.  I.  Chute  declared  that  the  simpler  the  tests  the 
better,  and  he  urged  careful  consideration  of  the  matter  of 
duplicating  results. 

Mr.  P.  M.  Lincoln  explained  that  the  manufacturer's 
facilities  for  applying  power  tests  are  often  limited.  The 
zero-power-factor  test  he  declared  is  even  more  severe  than 
normal  load  and  is  the  most  satisfactory  of  the  test 
methods. 

Mr.  F.  D.  Newbury  assigned  the  direct-current  circu- 
lating test   a  place  next  to  the   zero-power-factor  test   in 
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point   of  satisfactory  results,   putting  this  circulating  test      little  affected  by  air  pressure,  humidity,  proximity  of  neigh' 
ahead  of  the  intermittent  test.  boring  bodies,  etc. 


Load  Tests  on  Transformers 

When  only  a  single  transformer  is  available  for  a  test 
in  which  actual  load  is  not  to  be  applied,  Mr.  J.  J.  K. 
Madden  describes  how  heat  runs  may  be  made  by  applying 
intermittently  an  over-voltage  core-loss  with  an  over-cur- 
rent impedance  loss.  Approximate  temperature  results 
can  be  obtained  by  combining  an  ultimate  open-circuit  heat 
run  with  an  ultimate  short-circuit  heat  run.  The  intermit- 
tent-run method  is  recommended  for  tests  of  a  single 
single-phase  transformer,  and  although  this  method  may  be 
modified  to  obtain  closer  refinement,  sets  of  figures  pre- 
sented  in  the  paper  compare  the  results  of  these  test  meth- 
ods with  the  dead-load  and  motor-generator  methods.  The 
over-voltage  and  over-current  to  be  employed  must  depend, 
however,  upon  the  individual  transformer's  characteristics, 
lest  injury  be  done  to  its  windings. 

Sources  of  Error  in  Transformer    Tests 

Messrs.  W.  M.  McConahey  and  C.  Fortesque  discuss 
precautions  to  be  observed,  mentioning  proper  selection  of 
instruments,  care  in  reading  scale  deflections,  attention  to 
ratio  and  polarity  determinations,  etc.  Among  the  topics 
treated  are  tests  for  copper  loss  and  impedance,  iron  loss 
and  magnetizing  current,  manner  of  making  heat  runs. 
testing  of  insulation  and  over-potential  tests. 

Rating   of   Oil   Circuit-Breakers 

Mr.  G.  A.  Burnham  advocates  a  universal  method  of  rat- 
ing oil  circuit-breakers  with  reference  to  their  instantane- 
ous rupturing  capacity,  thus  eliminating  many  variables. 
All  reference  might  then  be  omitted  to  non-automatic,  cell- 
mounted,  pipe-frame,  time-limit-tripping  and  other  oil- 
switch  qualifications,  by  rating  the  rupturing  capacity  on  a 
"maximum  instantaneous"  basis,  since  the  oil  switch  itself 
is  the  essential  factor  and  the  addition  of  various  accessory 
apparatus  leaves  the  rupturing  capacity  unchanged. 

Messrs.  P.  M.  Lincoln,  M.  G.  Lloyd,  F.  D.  Newbury,  R. 
F.  Schuchardt  and  C.  A.  Adams  took  part  in  the  brief  dis- 
cussion on  the  subject  of  circuit-breaker  ratings. 

The  Sphere  Spark-Gap 

Messrs.  S.  W.  Farnsworth  and  C.  L.  Fortesque  point  out 
the  limitations  of  the  needle  spark-gap  and  recommend  in- 


FIG.    6 STANDARD    SPHERE    SPARK-GAPS 

stead  the  use  of  a  gap  with  two  equal  spheres.  If  the  latter 
are  used  with  a  separation  less  than  their  diameter,  corona 
and  resultant  inconsistencies  do  not  appear.  Large  spheres. 
of  course,  will  be  required  for  high  voltages.  Such  gaps 
have  already  proved  successful  in  commercial  test  work. 
They  are  reliable,  convenient,  portable  and  compact.  For 
Standards,  tin-  use  of  spheres  25  cm.  37.5  cm  and  50  cm  in 
diameter  is  proposed,  covering  ranges  of  50,000  to  275,000, 
50,000  to  412,500  and  50.000  to  550,000  volts  effective  values. 
For  pressures  below  50,000  volts  a  smaller  size  of  sphere 
should  he  used,  although  the  authors  as  yet  offer  no  recom- 
mendations. The  sphere-gap  affords  more  consistent  re- 
sults than  the  needle-point  method,  since  its  break-down  is 


Calibration  of  Sphere-Gap  Voltmeter 

Mr.  C.  Fortesque  and  Mr.  L.  \V.  Chubb  report  that  the 
surface  intensity  at  break-down  and  ratio  of  separation  to 
diameter  observed  with  sphere-gaps  show  the  ultimate 
strength  of  air  to  vary  from  3  kilovolts  to  3.6  kilovolts  per 
centimeter  within  the  working  range.  Kxtraneous  objects, 
however,  may  prevent  the  theoretical  proportion  between 
voltage,  separation  and  diameter  from  holding  throughout 
the  range.  The  paper  presents  tables  of  direct  calibrations 
for  pairs  of  25-cni,  37.5-cm  and  50-cm  spheres,  taken  up  to 
a  maximum  pressure  ol  400,000  volts.  The  test  results  show 
break-down  to  be  independent  of  wave-shape  and  frequency 
when  expressed  in  terms  of  the  maximum  value  of -the 
voltage  wave.  Calibration  curves  were  also  obtained  for 
the  spheres,  at  separations  from  low-voltage  up  to  diameter 
distance.  As  the  curves  are  expressed  in  effective  values 
of  voltage,  they  assume  a  sine-wave  shape. 

Discussion  on  Spark-Gaps 

Mr.    F.    \\.    Peek   pointed  out  that  the   results   obtained 
with  needle-gaps  may  vary  as  much  as  20  per  cent,  depend- 
ing on  the  humidity,   although  sphere-gaps  are   practically 
independent  of  moisture  if  the  spacing  be  small  with  r< 
to  the  diameter. 

Mr.  C.  ]•'..  Skinner  declared  that  the  accuracy  oi  the 
sphere-gap  method  is  proved  by  the  close  agreement  of  the 
observations  of  many  experimenters  during  several  years' 
work.  On  no  other  subject  brought  before  the  present 
standardization  meeting,  Mr.  Skinner  pointed  out,  was  there- 
such  general  approval  and  unanimity  as  with  respect  i 
superiority  of  the  sphere-gap  over  the  older  method, 
little  difficult),  he  said,  has  been  experienced  in  obtaining 
accurate   spheres  of  the   required   diameter.-. 

Mr.  G.  H.  Sanford  pointed  out  that  with  the  sphere-gap 
the  observer  can  make-  adjustments  with  the  voltage  on  the 
test  piece,  moving  the  electrodes  gradually  closer  together 
until  the  breakdown  point  is  reached.  Considerable  time 
is  thus  saved  over  the  needle-gap  method,  which  required 
stationary  settings   for  each   piece. 

Mr.  James  Lyman  reported  some  earlier  experiments  of 
his  own  in  which  sphere  gaps  had  shown  wide  variations 
in  break-down  voltage,  the  discrepancy  ranging  between 
20  and  2^  per  cent.  In  order  to  obtain  the  best  results,  he 
found  it  necessary  to  amalgamate  the  brass  spheres  after 
each  discharge  in  order  to  secure  perfect  spherical  sin 

Mr.  L.  W.  Chubb  urged  that  amalgamating  bras-  sp 
might  reduce  their  accuracy  since  the  mercury  attacks  the 
zinc  in  the  brass,  causing  distortion  of  the  entire  mass. 

Dr.  Percy  Thomas  pointed  out  that  the  sphere  spark-gap 
has  a  comparatively  high  electrostatic  capacity  and  ma> 
hence  require  a  certain  charging  current  not  involved  with 
the  needle-gap.  If  a  series  resistance  be  inserted  in  series 
with  the  sphere  gap.  the  drop  measured  will  be  indefinite. 
While  these  effects  may  not  introduce  discrepancies  al 
frequencies,  care  must  be  observed  at  higher  frequencies 
lest  accurate  results  be  interfered  with. 

Dr.  C.  P.  Steinmetz  cited  his  own  earlier  experiments  in 
which  he  found  time  lags  of  the  order  of  0.0001  of  a 
second.  This  lag,  as  he  pointed  out,  is  really  an  ei 
lag.  due  to  the  fact  that  it  is  necessary  to  accumulate  energy 
at  a  potential  high  enough  to  break  down  the  gap.  For 
comparatively  low  pressures,  those  up  to  say  20,000  volts, 
the  needle-gap  may  continue  to  he  standard.  Others  who 
took    part    in   the   discussion    were    M  \.    Adams. 

S.  W.  Farnsworth,  C.  Fortesque  and  W.  S.  Franklin. 

riAL  Waves  of  Alternating-Curreni   Generators 

In  stating  at  the  outset  his  purposes  in  preparing  this 
paper  the  author,  Mr.  W.  J.  Foster,  sets  down  the  follow- 
ing threefold  aim:     (tl  to  show  potential  waves  closely  re- 
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lated  to  the  evolution  of  alternaturs;  {2)  to  exhibit  the 
effect  of  load  and  other  conditions  on  the  no-load  and  open- 
circuit  wave;  (3)  to  give  illustrations  of  commercial  wave- 
forms, good,  bad  and  indifferent,  as  actually  employed  in 
service.  The  paper  is  illustrated  with  nearly  ioo  wave  illus- 
trations. The  general  effect  of  load  is  slightly  to  broaden 
the  top  of  the  wave,  bending  it  to  the  left  and  making  it 
somewhat  unsymmetrical.  An  inductive  loads  tends  to 
smooth  out  the  harmonics,  a  condenser  load  to  emphasize 
them.  Among  the  conditions  for  obtaining  proper  wave- 
shape is  the  proper  shading  of  magnetic  flux  by  shaping  the 
poles  or  distributing  the  windings,  and  an  irregular  though 
prime  relation  between  the  number  of  slots  in  the  arma- 
ture and  the  number  of  poles. 

Effects  of  Wave  Distortions 

Mr.  P.  M.  Lincoln  observes  that  the  present  A.  I.  E.  E. 
rule  in  regard  to  wave-form  is  not  satisfactory  in  that  it 
fails  to  penalize  adequately  the  higher-frequency  harmonics. 
The  author  discusses  various  conditions,  among  them  the 
situation  involved  where  two  differing  wave-forms  are  con- 
nected in  parallel,  showing  the  resultant  effect  on  the  cur- 
rent wave.  In  some  cases  very  great  current-wave  distor- 
tion may  occur,  or  large  exchange  currents  may  flow  be- 
tween machines.  The  paper  concludes  with  a  discussion 
of  wave-form  errors  in  power-factor  meters  and  other  in- 
struments. 

Proposed  Wave-Shape  Standard 

The  wave-shape  standard  proposed  by  Mr.  Cassius  M. 
I  (avis  would  make  use  of  the  principle  of  change  in  effective 
reactance    of    a    condenser    with     change    of    wave-form. 
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fig.   7 — condenser   connection   for   measuring  standard 
wave-form 

Among  its  advantages  over  the  present  standard  (which 
has  objections  in  its  use  of  the  oscillograph,  length  of  calcu- 
lations and  tendency  toward  higher  harmonics)  would  be 
the  following:  Wave  distortion  could  be  determined  quick- 
ly ;  distortion  would  depend  upon  the  order  and  magnitude 
of  harmonics  present;  the  apparatus  is  simple  and  the  tests 
require  little  technique.  The  ratio  of  the  condenser  re- 
actance on  a  sine  wave  to  the  condenser  reactance  on  a  dis- 
torted wave  is  called  the  distortion  ratio.  It  is  measured 
by  first  impressing  the  wave  on  a  condenser  in  series  with 
large  inductive  reactance,  and  then  across  the  condenser 
alone.  The  distortion  ratio  of  generators  should  be  tested 
at  no  load,  since  under  load  the  wave  length  is  indefinite. 

Discussion  on  Wave-Form 

Among  those  who  took  part  in  the  discussion  of  wave- 
form and  determination  of  wave-shape  standards  were 
Messrs.  G.  B.  Smith,  W.  L.  Waters,  F.  M.  Farmer,  T. 
Reed,  C.  P.  Steinmetz,  B.  G.  Lamme,  A.  E.  Kennelly,  M.  G. 
Lloyd,  L.  W.  Chubb,  D.  C.  Jackson,  C.  A.  Adams.  P.  M. 
Lincoln.  L.  T.  Robinson  and  C.  M.  Davis. 

Regulation  of  Alternators 

At  low  power-factors,  according  to  Mr.  A.  B.  Field,  the 
method  of  determining  the  regulation  of  an  alternator  as 
set  down  in  the  Standardization  Rules  is  inaccurate,  takinsr 


no  cognizance  of  varying  pole  leakage  or  of  the  ratio  of 
armature  reaction  to  reactive  voltage  drop.  These  effects 
are  marked  at  zero  power-factor.  Since  this  is  the  usual 
condition  for  taking  regulation  curves,  it  is  advocated  that 
regulation  be  based  upon  the  saturation  at  zero  power-fac- 
tor and  the  no-load  saturation.  The  author  suggests  re- 
vision of  the  present  rules  in  accordance  with  suggestions 
submitted  by  him  in  a  paper  ten  years  before,  drawing  at- 
tention to  the  importance  of  the  zero-power-factor  curve. 

Regulation  of  Definite-Pole  Alternators 

Mr.  Soren  H.  Mortensen  suggests  that  the  triangle 
method  be  used  for  obtaining  the  regulation  of  alternators, 
instead  of  the  scheme  now  recommended,  which  is  based 
on  the  use  of  the  no-load  saturation  short-circuit  curve  and 
armature  resistance.  The  latter  method  he  asserts,  often 
gives  incorrect  results.  The  tests  required  are  the  same 
as  with  the  present  A.  I.  E.  E.  method,  the  regulation  be- 
ing derived,  however,  from  the  Kapp  diagram  based  on  esti- 
mated full-load  zero-power-factor  saturation  curve,  in  turn 
determined  by  aid  of  Potier's  triangle.  Tables  presented 
by  the  author,  comparing  the  triangle  and  A.  I.  E.  E.  meth- 
ods with  the  results  of  actual  tests,  show  the  superior  ac- 
curacy of  the  proposed  triangle  method. 

Generator  and  Prime-Mover   Capalitie> 

In  their  paper  on  generator  and  prime-mover  capacities 
Messrs.  D.  B.  Rushmore  and  Eric  A.  Lof  pointed  out  the 
desirability  of  considering  turbo-generators  as  units. 
Turbo-sets  are  in  operation  in  which  the  output  is  limited 
by  a  discrepancy  in  the  ratings,  the  prime  mover  being 
either  too  small  or  too  large  for  the  generator.  Units  are 
now  being  rated  on  a  maximum  or  constant  continuous 
rating,  which  should  not  be  exceeded  except  during  mo- 
mentary peaks.  Steam-turbine  units  have  been  thus  rated 
with  entirely  satisfactory  results.  It  is  also  becoming  quite 
common  with  waterwheel-driven  units.  For  the  sake  of 
standardization  it  seems  desirable  to  give  all  generators  a 
maximum  constant  continuous  rating  at  a  certain  specified 
temperature. 

Among  those  taking  part  in  the  discussion  of  the  papers 
on  machine  regulation  and  prime-mover  capacities  were 
Messrs.  F.  D.  Newbury,  S.  S.  Seyfert.  B.  G.  Lamme.  C.  A. 
Adams  and  Alexander  M.  Gray. 

Close  of  the  Convention 

In  summing  up  the  work  of  the  convention,  Mr.  B.  G. 
Lamme,  member  of  the  standards  sub-committee,  pointed 
out  the  difficulty  of  making  accurate  measurements,  load- 
ing machines,  etc.  Certain  losses  which  were  discussed  by 
the  convention,  he  reminded  the  Institute,  are  after  all  small 
quantities  in  themselves  and  often  quite  negligible.  The 
results  of  the  discussion  and  the  divergence  of  opinion 
expressed,  said  Mr.  Lamme,  are  both  discouraging  and  en- 
couraging; especially,  however,  the  latter,  since  the  atten- 
tion of  the  industry  is  thus  being  called  to  matters  in  whicli 
it  has  been  lacking.  Taking  load  losses  as  an  example, 
since,  said  the  speaker,  it  is  often  too  costly  to  measure 
them  accurately,  they  should  be  eliminated  or  provisions 
made  for  protection  against  them.  The  manufacturers  are 
now  acquiring  that  exact  knowledge  in  which  they  have 
been  lacking.  The  present  convention,  said  Mr.  Lamme, 
has  set  a  pace  hard  to  follow. 

Retaking  the  chair  from  Dr.  A.  E.  Kennelly,  who  pre- 
sided during  the  technical  sessions,  President  Ralph  D. 
Mershon  congratulated  the  Institute  on  having  completed 
one  of  the  most  successful  gatherings  in  its  history  and 
predicted  that  a  mid-winter  meeting,  devoted  strictly  to 
business  discussion,  would  become  a  regular  feature  of  the 
annual  program.  After  brief  remarks  by  Mr.  C.  F.  Scott, 
on  behalf  of  the  standards  committee,  and  Mr.  Leo  Schiiler. 
delegate  from  the  Verband  Deutscher  Flektrotechniker,  of 
Rerlin.   the  convention  adjourned. 
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Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among  Successful  Utilities 


Minneapolis  Electrical  Board 

As  a  result  of  the  dinner  given  recently  by  the  Min- 
neapolis General  Electric  Company  to  the  electrical  con- 
tractors and  representatives  of  other  electrical  interests  in 
that  city,  noted  on  page  300  of  the  Feb.  8  issue  of  the 
Electrical  World,  an  organization  styled  the  "Minneapolis 
Electrical  Board"  has  been  formed.  This  board  consists  of 
seven  members,  there  being  a  representative  of  the  whole- 
sale houses,  the  retail  dealers,  the  sign  manufacturers,  the 
contractors,  the  fixture  dealers,  the  municipal  inspectors' 
department  and  the  central  station.  The  board  will  meet 
once  a  month  for  the  discussion  of  matters  of  common 
interest,  and  every  effort  will  be  made  to  further  the  elec- 
trical development  of  Minneapolis. 


Wholesale  Disposition  of  Ice  Output 

One  of  the  comparatively  large  combination  ice-electric 
plants  of  the  country  supplies  a  Western  city  of  30,000 
inhabitants  The  60-ton  steam-driven  compressor  equip- 
ment and  freezing  tank  cost  approximately  $1,000  per  ton 
of  rating  and  operates  for  from  six  to  eight  months  during 
the  year. 

Under  these  conditions  it  is  estimated  that  the  ice  manu- 
facturing cost  averages  about  $1  per  ton.  The  entire  out- 
put is  disposed  of  at  wholesale,  bringing  $3.60  per  ton,  so 
that  a  substantial  income  is  added  to  the  earnings  of  the 
electrical  equipment.  Distilled  water  reclaimed  from  the 
engines  driving  the  electrical  generators  is  used  for  freez- 
ing purposes.  Ice  storage  capacity  up  to  several  hundred 
tons  enables  the  refrigerating  machinery  to  be  uniformly 
loaded  without  respect  to  the  varying  demands  of  the  local 
consumption. 

Successful  Central-Station  Lecture  Service 

The  lecture  division  of  the  Boston  Edison  Electric  Illu- 
minating ( lompany's  advertising  department  has  been  carry- 
ing forward  important  work  this  winter  in  popularizing  the 
use  of  electric  service  in  many  parts  of  eastern  Massa- 
chusetts. Up  to  the  middle  of  February  more  than  thirty- 
five  lectures  had  been  given  by  representatives  of  the  com- 
pany before  men's  and  women's  clubs,  classes  of  children 
and  young  people  in  the  graded,  trade  and  evening  schools 
and  church  societies  and  lodges.  Over  4000  persons  have 
attended  the  lectures  so  far  this  season.  The  work  has  been 
handled  by  Mr.  L.  D.  Gibbs,  superintendent  of  advertising, 
with  the  assistance  of  Messrs.  La  Rue  Vredenburgh  and 
F.  C,  Hard. 

In  connection  with  the  lecture  service  a  special  program 
of  entertainment  and  instruction  has  been  arranged  for  the 
demonstration  of  electric  cooking  and  heating.  A  kitchen 
table  of  the  "knock-down"  type,  with  a  special  crate  for 
easy  shipment,  has  been  equipped  with  outlets  and  a  cable 
which  can  be  connected  in  service  wherever  the  appliances 
are  to  be  used.  Other  crates  have  compartments  for  ap- 
pliances and  for  the  small  supply  of  dishes  used  in  places 
where  no  other  means  for  furnishing  refreshments  are 
available.  The  entire  equipment  can  thus  be  shipped 
promptly  and  easily  by  express  to  the  place  where  the 
lecture  and  exhibition  are  to  be  given,  and  there  assembled 
and  dismantled  with  speed  and  convenience. 


Referring  Appliance  Purchasers  to  Dealers 

The  relation  of  a  public-service  company  with  the  elec- 
trical contractors  of  its  community,  so  far  as  the  sale  of 
electric  utensils  or  supplies  is  concerned,  should  be  clearly 
defined  in  order  to  promote  good  feeling  between  everyone 
involved.  Care  is  taken  to  make  this  a  feature  of  the 
policy  of  the  Louisville   (Ky. )    Lighting  Company. 

Although  itself  exhibiting  for  sale  a  wide  range  of  elec- 
tric equipment  for  home,  office  and  store — a  stock,  in  fact, 
much  more  comprehensive  than  any  but  the  largest  dealers 
could  afford  to  carry — the  Louisville  company  makes  a 
point  of  soliciting  appliance  business  by  sample  demonstra- 
tion of  the  utensil,  in  the  end  directing  the  purchaser  to  the 
nearest  supply  house.  Of  course,  if  a  customer  insists  on 
buying  from  the  central-station  company  and  no  one  else, 
the  company  is  naturally  prepared  to  meet  the  demand. 
But  wherever  possible  the  business  is  turned  over  to  the 
specialist  in  this  line. 


Miniature  Distribution  System  in  Window  Display 

To  afford  a  better  popular  understanding  of  the  methods 
of  producing  and  distributing  electrical  energy,  the  Wor- 
cester (Mass.)  Electric  Light  Company  recently  installed 
in  one  of  its  main-office  show  windows  a  model  depicting 
the  various  steps,  from  coal  mine  to  home,  in  the  production 
and  supply  of  electric  service.  A  miniature  mine  shaft  and 
colliery  are  connected  by  a  railroad  track  with  tiie  coal 
pocket  of  a  tiny  power  station.  This  generating  plant  con- 
tains boiler,  engine  and  dynamo  equipment,  and  its  outgoing 
pole  lines  lead  to  a  small  substation  from  which  local  dis- 
tribution circuits  run  to  a  doll  house.  The  little  dwelling 
is  wired  complete  with  miniature  lamps  and  is  equipped 
with  tiny  models  of  an  electric  flatiron  and  sewing  machine 
En  route  to  the  house,  taps  from  the  overhead  distribution 
circuits  at  various  points  are  taken  to  miniature  street 
lamps,  and  in  the  model  substation  a  practical  lilliputian 
switchboard  controls  the  service  to  these  lines.  Energy  1 
operate  the  display  comes  from  the  company's  office  circuit, 
but  the  sequence  of  operations  from  coal  mine  to  house 
hold  lamp  is  clearly  shown  and  the  exhibit  has  earned  mucl 
favorable  local  comment. 


Quick-Service  Connection  in  an  Emergency 

At  11  o'clock  on  a  recent  Saturday  morning  the  commer- 
cial department  of  the  Baltimore  Gas  &  Electric  Company 
received  a  telephone  call  from  a  local  physician  who  ex- 
plained that  it  was  absolutely  necessary  that  service  be 
furnished  a  certain  residence  for  operating  an  X-ray  ma- 
chine in  connection  with  an  operation  about  to  be  per- 
formed. Investigation  showed  that  no  electricity  had  ever 
been  supplied  to  this  building,  so  that  it  was  necessary  to 
arrange  not  only  for  the  outside  service  run  but  also  the 
interior  wiring. 

A  man  from  the  wiring  department  was  at  once  dis- 
patched to  the  premises  to  reconnoiter.  After  finding  what 
was  needed  he  telephoned  the  distribution  department,  with 
which  arrangement  had  alread)  been  made  for  quick  han- 
dling of   the   service  order.     This   order   came   through    at 
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12  o'clock  noon,  and  at  1:15  p.  m.  the  distribution  depart- 
ment had  the  service  installed  and  working.  It  was  needed 
for  only  an  hour,  as  had  been  explained  by  the  physician 
beforehand,  and  after  serving  its  purpose  the  wires  were 
removed. 


Electric  Ice  Making  "Farthest  North" 

The  Consumers'  Ice  Company,  Ltd.,  of  Winnipeg,  Mani- 
toba, Canada,  is  installing  a  100-ton  motor-driven  raw- 
water  ice  factory  which  will  be  operated  by  central-station 
energy  purchased  at  an  advantageous  rate  from  the  Winni- 
peg Electric  Railway  Company.  The  100-ton  refrigerating 
equipment  is  divided  into  two  duplicate  sets,  each  com- 
prising a  150-hp,  2200-volt,  60-cycle  Lincoln  motor  driving 
a  50-ton  compressor  made  by  the  Arctic  Ice  Machine  Com- 
pany of  Canton,  Ohio. 

Auxiliary  equipment  for  the  ice  factory  includes  two  5-hp 
air-compressor  motors,  two  7.5-hp  brine-pump  motors,  two 
5-hp  thaw-pump  motors  and  one  20-hp  deep-well  pump 
motor.  In  addition  to  the  main  ice  machines  there  is  an 
auxiliary  5-ton  compressor,  driven  by  a  10-hp  motor,  this 
set  having  been  provided  for  use  in  holding  temperature 
when  the  principal  units  are  shut  down. 

This  electric  ice  factory  is  expected  to  operate  at  nearly 
full  rated  output  throughout  the  entire  year,  despite  the 
extremely  low  winter  temperatures  for  which  Winnipeg  is 
famous.  Besides  the  hotel  and  club  customers  whose  ice 
consumption  continues  uniform  during  the  winter  season,  it 
is  estimated  that  the  domestic  consumption  during  the  cold 
months  approximates  60  per  cent  of  the  summer  demand. 
This  is  explained,  paradoxically  enough,  by  the  very  great 
cold  itself.  This  low  temperature,  it  is  declared,  makes  it 
impossible  for  the  housewife  to  put  provisions  outdoors 
lest  they  be  completely  frozen.  In  consequence  many 
homes  make  use  of  their  refrigerators  all  the  year  around. 


Lighting  a  Large  Sign  at  Low  Cost 

The  advent  of  the  tungsten  sign  lamp  has  given  a  new 
impetus  to  billboard  lighting.  When  such  lamps  are  com- 
bined with  proper  reflectors  surfaces  of  unusual  size  may 
be  illuminated  at  low  cost.  The  accompanying  illustration 
shows  a  billboard  in  Providence,  R.  I.,  which  is  about  25  ft. 
high  and  50  ft.  long.  The  illumination  is  furnished  by  six 
100-watt  tungsten  lamps  carried  in  suspended  reflectors  at 
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the  front  of  the  board.  The  cost  of  operation  is  only  about 
6  cents  per  hour,  but  by  night  the  sign  is  one  of  the  most 
striking  objects  seen  from  the  street  below.  The  lamps 
and  reflectors  are  hung  by  strong  wires  and  are  notable  for 
their  inconspicuous  appearance.  The  reflector  area  is  so 
small  in  relation  to  the  size  of  the  board  that  the  light 
sources  do  not  appreciably  interfere  with  the  advertisement. 


Annual  Profits  of  $5,950  from   $10,000  Ice-Plant 
Investment 

In  a  Western  plains  city  of  3500  population,  on  the  same 
line  of  latitude  with  Omaha,  the  electric  company  several 
years  ago  invested  $10,000  in  a  10-ton  ice  plant  to  be 
operated  in  conjunction  with  its  electrical  equipment.  This 
ice  machinery  now  produces  1200  tons  annually  at  a  net 
cost  of  $1.28  per  ton  under  full-load  operating  conditions, 
netting  its  owners  a  profit  of  nearly  $6,000  per  year,  or 
about  60  per  cent  return  on  their  outlay.  The  ice-making 
season  lasts  but  four  months  in  this  climate,  so  that  the  ice 
equipment  earns  this  income  in  about  120  days. 

The  compressor  plant,  freezing  tank,  etc.,  cost  $9,000,  to 
which  must  be  added  $500  for  teams  and  wagons  and  $500 
for  miscellaneous  equipment,  making  the  total  investment 
$io,ooc.  Locally  the  domestic  price  for  ice,  delivered,  is 
45  cents  per  100  lb.,  although  a  quantity  of  the  product  is 
sold  wholesale  from  the  platform  for  $4  per  ton.  A  cold- 
storage  room  provides  space  for  -holding  75  tons  of  ice 
under  artificial  refrigeration. 

Last  year  the  1200-ton  output  brought  a  gross  income  of 
$7,500.  Plant  expenses  chargeable  to  ice  making  were 
$1,500,  as  follows: 

Gross   income    from    ice    business $7,500 

Expenses,    including    depreciation,    interest,    etc 1,550 

Net    profit    from    ice    making $5,950 

In  general,  this  company  finds  its  wholesale  business 
much  more  satisfactory  than  selling  ice  by  retail  to  do- 
mestic users.  The  annoyances  and  misunderstandings  of 
delivery  are  avoided,  and  while  the  net  return  per  ton  are 
diminished,  much  wear  and  tear  is  saved  for  the  manage- 
ment. In  seasons  when  the  natural-ice  crop  is  light,  the 
plant  ships  thirty-five  to  forty  carloads  of  ice  per  season 
to  nearby  towns,  receiving  $3.50  per  ton  f.o.b.  in  car- 
load lots. 


The  Central  Station  and  the  Consulting  Engineer 

In  its  treatment  of  consulting  engineers  the  central  sta- 
tion often  overlooks  important  opportunities  open  to  it  for 
increasing  its  industrial  motor  load.  At  the  present  time 
few  consulting  engineers  are  enthusiastic  about  central- 
station  service.  It  is  quite  natural  that  th«y  should  not  be, 
for  the  central  station  is  their  competitor  in  doing  the  en- 
gineering work,  and  even  though  an  engineer  is  retained  on 
a  motor  installation  the  fee  is  much  less  than  where  a  steam 
plant  is  installed. 

Now,  the  consulting  engineer  is  the  logical  arbiter  of  the 
question  "central  station  versus  isolated  plant,"  and  if  the 
central  station  is  to  get  the  business  which  is  rightfully  its 
own,  then  its  attitude  toward  the  consulting  engineer  should 
be  such  that  he  will  consider  the  question  impartially.  The 
first  step  in  bringing  about  such  impartial  consideration  is 
in  having  central-station  salesmen  recommend  to  custom- 
ers that  they  retain  an  engineer  to  decide  the  power  ques- 
tion. In  spite  of  what  disappointed  salesmen  have  to  say. 
established  consulting  engineers  are  almost  without  excep- 
tion both  honest  and  fair.  They  can  weigh  the  motor- 
service  salesman's  arguments  much  better  than  the  plant 
owner,  and  the  central  station  will  have  a  better  chance  of 
getting  the  business  to  which  it.  is  fairly  entitled. 

It  is  self-evident  that  the  central  station's  recommenda- 
tion will  be  appreciated  by  the  consulting  engineer  and  that 
he  will  give  the  company's  statements  and  view  of  the  con- 
ditions ample  consideration.  A  report  from  his  own  con- 
sulting engineer  will  carry  much  more  weight  with  the 
customer  than  the  central  station's  report.  The  engineer's 
statement  will  not  be  discounted  as  would  a  partisan  report, 
or  be  subject  to  possible  prejudice  against  the  central  sta- 
tion. 

He  himself  being  qualified  to  judge  of  the  accuracy  of 


March  8,  19 13 


ELECTRICAL     WORLD 


every  claim,  either  steam  or  electrical,  the  consulting  en- 
gineer would  gladly  have  the  central  station's  case  presented 
by  a  fully  competent  power  engineer.  Then  if  the  facts 
in  a  particular  case  favored  the  isolated  plant,  such  an  in- 
dustrial service  engineer  could  be  shown  the  conditions  and 
the  reason  for  the  decision,  and  the  consulting  engineer 
would  feel  no  fear  of  discrimination  against  him  by  the 
central  station  on  future  work.  In  fact,  the  graceful  ac- 
ceptance of  his  decision  in  such  a  case  would  be  the  best 
kind  of  salesmanship. 

Another  important  point  in  getting  on  a  friendly  basis 
with  the  consulting  engineers  is  to  let  them  understand  that 
the  central  station  is  glad  to  help  them  secure  the  engineer- 
ing on  motor  installation  and,  furthermore,  this  must  be 
the  sincere  practice  of  the  central  station. 

The  argument  that  the  purchase  of  central-station  ser- 
vice would  save  consulting  engineers'  fees  would  have  to  be 
dropped.  However,  that  argument  has  opened  the  door  for 
one  of  the  most  pernicious  forms  of  selling  ever  practised. 
The  buyer  considering  a  source  of  power  for  his  new  fac- 
tory would  like  to  compare  the  concise  proposal  of  the  cen- 
tral station  with  the  jumble  of  opinions  and  proposals 
submitted  by  the  steam-equipment  men.  He  would  like  to 
have  a  definite  guarantee  of  his  electrical  and  heating  costs. 
But  the  central-station  salesman  has  rubbed  in  the  argu- 
ment that  a  consulting  engineer's  fee  is  money  wasted,  and 
that  the  engineer  will  decide  in  favor  of  the  steam  plant 
anyway.  So  the  door  is  open  for  the  agent  of  several  lines 
of  steam  apparatus  or  the  manufacturer  of  major  equip- 
ment, such  as  engines,  to  step  in  with  a  proposal  on  a  com- 
plete plant  for  a  definite  sum,  guaranteeing  to  deliver 
electrical  and  heating  service  for  a  given  cost  per  unit. 
This  cost  is  reduced  to  the  minimum  by  using  the  cheapest 
equipment  throughout  and  by  basing  the  guarantees  on  fixed 
prices  for  labor,  repairs,  fuel,  and  especially  depreciation, 
which  will  not  stand  inspection  by  a  competent  judge.  On 
the  trial  test  the  economy  may  be  shown,  but  the  buyer 
will  appreciate  his  bargain  at  its  real  value  in  a  very  few 
years  when  the  inferior  equipment  begins  to  fall  apart. 
Such  misrepresentation  could  be  eliminated  by  the  retention 
of  a  consulting  engineer. 


Ice-Plant  Investment  and  Returns  in  Town  of  2300 

During  its  four  months'  ice-making  season,  the  15-ton 
steam-driven  compression  plant  operating  in  a  Kansas 
town  of  2300  inhabitants  turns  out  2800  tons  of  ice.  Dis- 
tilled water  regained  from  the  condensation  of  the  various 
plant  engines,  including  the  ammonia  compressor,  is  used 
for  freezing.  The  $16,700  investment  in  the  ice-plant  de- 
partment is  apportioned  as  follows: 

Ice-plant  addition    to  building $2,000 

15-ton    steam-driven    compressor 13,01 

Freezing>tank     equipment 1,200 

Wagons    

Total    ice-making    investment    $16,700 

In  addition  to  the  refrigerating  equipment  proper,  the 
company  recently  installed  cold-storage  capacity  for  iooo 
tons  of  ice,  thus  enabling  it  to  hold  and  conserve  its  prod 
uct  to  meet  the  variations  in  demand.  This  iooo-ton  ice 
storage  cost  $6,000,  bringing  the  total  outlay  for  the  ice 
department  to  $22,700. 

To  produce  a  ton  of  ice  at  the  station  platform,  the  Eac 
tory  cost  is  estimated  at  $1.35.  The  several  charges  enter- 
ing into  this  manufacturing  expense  are,  per  ton  of  ice 
made: 

Fuel     $0.75 

Labor,    including    office    salaries 0.30 

Water      0  10 

Supplies  and   miscellaneous 0.15 

Total    factory    cost    per    ton .  .    ?|  35 


Wholesale  this  product  brings  $2.75  per  ton.  The  local 
retail  price  is  33  cents  per  100  lb.,  or  $7  per  ton.  Delivery 
of  the  ice  to  retail  customers  adds,  however,  a  blanket 
charge  of  approximately  $1.30  per  ton,  according  to  the 
company's  cost  sheets.  Following  is  the  corporation's  re- 
port on  last  season's  earnings : 

Yearly   gross    income    from    ice    business $12,000 

Expenses   for  year,   including  depreciation,   etc 9,420 

Net    earnings    from    ice    business $2,580 

In  offering  a  word  of  advice  to  electric  companies  which 
contemplate  combination  ice  manufacture,  this  operator 
urges  wholesale  disposition  of  the  product  at  the  plant, 
warning  the  uninitiated  against  the  annoyances  of  handling 
retail  local  delivery. 


Simplified  Contract  Forms  for  Motor  Service 

In  many  cases  there  is  a  chance  for  much  improvement 
in  the  forms  and  phraseology  of  contracts  for  industrial 
motor  service.  Too  many  central  stations  take  a  "high  and 
mighty"  position  regarding  any  deviation  from  their  long 
detailed  contract  form,  which  apparently  does  nothing  and 
guarantees  nothing  for  the  purchaser  but  protects  the  seller 
at  every  turn.  The  company's  attorney  may  say  it  is  per- 
fect and  protects  the  company  completely,  but  usually  it  is 
not  the  kind  of  document  a  business  man  wants  to  sign. 

A  clever  sales  manager  recently  did  much  to  remedy  this 
by  putting  the  company's  service  rules  on  the  back  of  the 
contract,  leaving  on  its  face  a  simple  agreement  to  furnish 
a  given  quantity  of  energy  at  a  given  price  per  unit,  "sub- 
ject to  the  company's  regular  rules  for  such  service  (print- 
ed on  back  of  contract)." 

No  company  is  so  big  and  mighty  that  it  can  dictate  every 
detail  in  a  sale  of  motor  service,  and  still  get  all  the  profit- 
able  business  it  should  have.  There  must  be  some  "give 
and  take."  A  little  more  elasticity  in  contracts  will  do  a 
lot  to  increase  business  for  many  central  stations 


Advertising  a  Town  Electrically 

The  use  of  illuminated  billboards  for  advertising  to  pas- 
sengers on  passing  trains  the  manufacturing  and  educa- 
tional resources  of  a  town  is  growing  in  favor  among  local 
boards   of   trade    alert    to   improve   their   opportunities.       \ 


ELECTRICALLY    LIGHTED  MASS. 

representative  signboard  of  this  sort  at  Mansfield,  V 
is  shown  herewith.  It  is  about  10  ft.  high  and  30  ft.  long 
and  is  wired  for  six  lamps  through  brackets  at  the  top  of 
the  panel.  Two  boards  of  the  kind,  mounted  on  opposite 
sides  of  the  railroad  tracks  of  the  principal  trunk  line 
passing  through  the  town,  form  an  effective  means  of  at- 
tracting the  attention  of  travelers. 
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Illumination  and  Wiring 

Bracket-Cluster  Lighting  at  Portsmouth,  Va. 

High  Street,  the  principal  business  thoroughfare  of  Ports- 
mouth, Va.,  was  until  recently  lighted  by  flaming-arc  lamps 
hung  at   ioo-ft.  intervals  on  both  sides  of  the  street,  but 


FIG.    I NIGHT  SCENE   ON    HIGH    STREET.   PORTSMOUTH,  VA. 

these  have  now  made  way  for  special  bracket  clusters,  each 
carrying  five  75-watt  tungsten  lamps,  as  shown  in  the  ac- 
companying illustrations.  The  brackets  are  mounted  on 
the  tubular  iron  trolley  poles  at  heights  approximately  20  ft. 
above  the  pavement,  affording  excellent  distribution  over 
the  97-ft.  roadway. 

The  lamps  used  are  of  the  75-watt  series  type,  but  are 
connected  in  series  multiple  across  the  regular  lighting 
secondaries,  in  order  to  avoid  bringing  high-voltage  series 
circuits  onto  the  iron  poles.  The  Philadelphia  Electrical  & 
Manufacturing  Company,  Philadelphia,  built  the  five-lamp 
bracket  clusters  from  designs  suggested  by  Mr.  R.  H. 
Palmer,  general  superintendent  for  the  Virginia  Railway  & 
Light  Company,  which  supplies  energy  to  operate  the  in- 
stallation. Each  unit  is  inclosed  in  a  10-in.  Haskins-Lucida 
ball. 

The  75-watt  lamp   used  in  the   High   Street   illumination 
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FIG.     2 SPECIAL     BRACKET-CLUSTER     FIXTURE     WITH     FIVE     75- 
WATT    LAMPS 

has  proved  to  be  very  popular  locally,  according  to  Mr. 
E.  R.  Sutherland,  commercial  manager  at  Norfolk,  nearly 
1600  of  these  units  having  been  already  installed  in  this 
vicinity. 

Attaching  bracket  clusters  to  the  iron  poles  used  for 
carrying  the  distributing  circuits  has  eliminated  the  neces- 
sity of  placing  more  poles  on  the  curb  line. 


Lighting  a  Store  Window  from  Outside 

The  accompanying  picture  shows  the  method  employed 
in  lighting  the  windows  of  a  Boston  post-card  and  souvenir 
store,  in  addition  to  the  usual  interior  illumination.  The 
proprietors  desired  to  make  full  use  of  the  window  panes 
for  displaying  illustrated  cards  within  a  few  inches  of  the 
spectators'  eyes,  so  that  reliance  upon  interior  lighting  was 
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LAMP    REFLECTORS    OUTSIDE    SHOW    WINDOW 

out  of  the  question.  The  problem  was  finally  solved  by 
installing  two  16-cp  lamps  in  each  of  two  metal  reflectors 
hung  in  front  of  and  above  the  window  panes  by  pipe  fram- 
ing. The  reflectors  are  semi-cylindrical  in  shape  and  about 
18  in.  long,  with  dull  exterior  finish  and  polished  inside  sur- 
faces. At  the  entrance  to  the  store  is  an  ordinary  elecuic 
sign  as  shown  in  the  photograph,  while  flanking  it  on  either 
side  are  the  reflectors.  The  latter  work  entirely  without 
ulare.  were  inexpensive  to  build  and  provide  ample  illumina- 
tion over  the  entire  front  of  each  window. 


Colorado  Theater  Installation 

The  Burns  Theater,  recently  completed  in  Colorado 
Springs,  Col.,  furnishes  an  interesting  example  of  theater 
installation.  The  connected  load  aggregates  85  hp  in  motors 
and  4500  60-watt  incandescent  lamps.  Service  for  the  in- 
stallation is  brought  over  a  three-phase.  2200-volt  circuit 
controlled  by  an  oil  switch  and  passing  through  an  alley 
adjacent  to  the  theater.  For  a  distance  of  160  ft.  the 
service  is  brought  in  lead  cable  through  iron  conduit  to  the 
basement,  where  a  reinforced-concrete  transformer  room 
with  iron  safe  door  is  provided.  An  auxiliary  service  over 
a  two-wire  No.  6  lead-covered  circuit  is  also  brought  into 
the  same  room,  where  the  potential  is  stepped  down  for 
distribution  throughout  the  house.  Three  40-kw  trans- 
formers are  used  for  feeding  the  lamp  circuits  and  three 
25-kw  transformers  feed  the  power  house.  Furthermore, 
there  is  an  additional  auxiliary  I  o-kw  transformer  for  light- 
ing circuits.  The  secondaries  of  the  lighting  transformers 
are  wound  for  no  volts,  while  the  secondaries  of  the  motor- 
circuit  transformers  are  wound  for  440  volts.  The  three- 
phase  secondaries  of  the  lighting  circuits  are  split  at  the 
service  board  and  the  building  load  is  balanced  as  nearly  as 
possible  among  them.  The  feeders  from  the  transformers 
to  the  service  switchboard  comprise  six  1,600,000-circ.  mil 
conductors  inclosed  in  6-in.  conduit.  Two  pairs  of  1,300,000- 
circ.  mil  feeders  inclosed  in  6-in.  conduit  carry  the  energy 
from  the  service  board  to  the  stage  switchboard     The  trans- 
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former  room,  which  is  7  ft.  x  12  ft.  x  8  ft.,  is  ventilated  to 
the  outside  of  the  building  only,  and  recording  thermometers 
show  that  the  maximum  room  temperature  reached  is  92  deg. 
Fahr. 

The  switchboards  used  throughout  are  of  the  .Crouse- 
Hinds  manufacture.  The  smallest  switch  is  rated  at 
100  amp   and  the   largest  switch   at   1800  amp.     The  main 


electrician.  Messrs.  Douglass  &  Hethenngton  were  the 
architects  and  the  New  York  Electric  Company,  Colorado 
Springs,  Col.,  was  the  electrical  contractor. 


I STAGE     SWITCHBOARD    AT    BURNS    THEATER,    COLORADO 

SPRINGS,    COL. 

motor  and  lamp  circuit  switches  on  the  service  board  are 
of  the  double-throw  pattern  so  as  to  be  serviceable  in  case 
a  private  plant  should  eventually  be  installed.  The  dimmers 
are  of  the  Cutler-Hammer  wheel-drive  type  and  control 
1  he  lamps  in  the  borders,  foots  and  strips,  in  addition  to  two 
25-amp,  two  35-amp  and  two  50-amp  stage  plugs  and  all 
the  lamps  in  the  auditorium  excepting  the  emergency  lamps 
and  those  over  in  the  exits.  The  circuits  from  the  switch- 
board pass  through  a  sectional  pull  box  located  behind  the 
dimmers.  Red,  blue  and  white  lamps  are  used  in  the  borders, 
strips  and  foots,  there  being  twice  as  many  white  lamps  as 


FIG.    2 — SERVICE     SWITCHBOARD 

blue    or    red.       Westinghouse    tungsten    lamps    are    used 
throughout. 

The  electrical  installation  follows  the  best  standards,  the 
wires  being  placed  in  conduit  without  any  loose  wires  back 
of  the  switchboard  ami  with  curtain  and  fan  motors  com- 
pletely inclosed.  All  material  used  was  passed  by  the 
Underwriters'  Laboratories,  and  the  details  of  the  electrical 
construction  were  worked  out  in  conjunction  with  the  city 


Removing  Nails  from  Trim  in  Old-House  Wiring 

By  George  M.  Talbot 

Before  replacing  finished  trim  that  has  been  removed  to 
permit  the  running  of  wires  the  nails  in  the  trim  should  be 
cut  off  flush  with  the  back  of  the  trim  with  a  pair  of  pliers 
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FIGS.    I    AND    2 CORRECT    AND    INCORRECT    METHODS 

or  a  cold  chisel  (Fig.  1),  or  should  be  broken  off  with  a 
hammer.  If  an  attempt  is  made  to  drive  them  out,  they 
will  almost  invariably  chip  out  slivers  of  the  trim,  as  indi- 
cated in  Fig.  2.  New  finishing  nails  of  small  diameter 
should  be  used  for  refastening  the  trim. 


Recent  Telephone  Patents 

Mr.  W.  VV.  Dean,  of  Elyria,  Ohio,  has  patented  an  im- 
proved receiver,  which  is  shown  in  section  herewith.  The 
object  is  to  expose  a  large  surface  of  the  diaphragm  to 
the  magnetic  action  of  the  coil,  and  to  this  end  the  core 
of  the  coil  is  formed  of  fine  wires,  which  are  threaded 
through  the  bore  and  turned  back  over  the  outer  surface 
Both  core  and  coil  are  then  impregnated  with  a  liquid 
insulating  material  which  is  allowed  to  harden,  then  the 
exposed  core  wires  are  brought  down  to  a  plane  surface. 

A  transmitter  for  aiding  deaf  persons  has  been  patented 
by  Mr.  H.  Tideman,  of  Menominee.  Mich.  It  is  the  par- 
ticular object  to  make  a  transmitter  which  shall  be  cqualh 
sensitive  to  sounds  striking  it  at  an  obtuse  angle  and  those 
striking  it  at  right  angles.  To  this  end  a  double  conical 
mouthpiece    is   arranged,  one   cone   lying   within   the   other. 


SECTION     rHROUGH    RECEIVER 

so  that  sound  obtains  access  to  the  inner  cone  through  a 
number  of  small  apertures,  leaving  the  diaphragm  partly 
shielded.  Sound  enters  the  outer  cone  through  soni. 
larger  holes.  The  angles  of  the  walls  of  the  outer  ant: 
inner  cones  are  so  adjusted  that  sound  coming  perpendicu- 
larly into  the  outer  cone  will  be  reflected  from  the  walls 
and  away  from  the  diaphragm,  while  sound  coming  at  a 
considerable  angle  will  be  reflected  toward  the  diaphragm. 
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Letters  to  the  Editors 

Co-operation  with  Employees  in  Budapest 

To  the  Editors  of  the  Electrical  World: 

Sirs: — Your  editorial  in  the  issue  of  Feb.  I,  1913,  per- 
taining to  aid  for  the  unfortunate  leads  me  to  believe  that 
your  readers  might  be  interested  in  the  system  inaugurated 
many  years  ago  by  the  director-general  of  the  Budapest 
General  Electric  Company,  Mr.  Etienne  de  Fodor.  It  has 
always  been  his  desire  to  obtain  a  model  staff  of  workers 
for  the  company,  and  since  assuming  charge  of  the  com- 
pany's operations  he  has  found  that  by  taking  an  interest  in 
the  private  and  social  life  of  his  men  he  has  obtained  the 
best  results  as  regards  efficiency  and  permanency,  which 
mean  a  great  deal  in  the  running  of  a  central  station. 

After  being  in  the  company's  service  for  a  year,  every 
good  workman  is  transferred  and  listed  on  the  pay-roll  as 
an  employee,  and  he  then  receives  a  monthly  salary  which 
is  increased  periodically.  Thus  all  the  linemen,  metermen 
and  emergency  men  have  the  title  of  an  employee  and  not 
that  of  a  workman,  while  from  their  monthly  salaries  noth- 
ing is  deducted  in  case  of  sickness,  vacations  or  other  kinds 
of  holidays.  Every  employee  also  receives  without  cost  the 
services  of  a  doctor  and  free  medicine  in  case  he  or  any 
member  of  his  family  becomes  sick.  In  serious  cases  Mr. 
de  Fodor  engages  a  specialist,  and  if  necessary  the  sick 
man  is  sent  to  a  private  sanatorium,  or  to  some  bathing 
place  in  another  part  of  the  country  where  recovery  may 
be  hoped  for.  In  case  of  a  death  in  his  family  an  employee 
(or  in  case  of  his  own  death  his  widow)  receives  a  lump 
sum  to  defray  funeral  expenses.  In  many  other  cases  of 
a  sudden  and  exceptional  need  Mr.  de  Fodor  comes  forward 
with  a  helping  hand,  and  his  men  understand  that  what  he 
gives  is  not  charity  but  well-directed  help.  It  is  noteworthy 
that  at  the  present  time  several  men  of  the  engineer's  staff 
are  reserve  officers  of  the  army  and  have  been  called  to  the 
front  for  the  last  three  months,  and  that  their  families  are 
receiving  their  regular  monthly  salaries  from  the  company. 

When  Mr.  de  Fodor  took  charge  of  the  company's  affairs 
he  started  an  "aid  fund,"  out  of  which  all  of  the  above- 
mentioned  expenses  are  now  defrayed  by  the  company. 
Every  employee  can  obtain  a  loan  of  money  that  may  ex- 
ceed his  salary  by  from  100  to  250  per  cent  according  to 
circumstances,  and  this  loan  is  repaid  without  interest  in 
monthly  instalments  in  amounts  that  vary  to  from  5  to  10 
per  cent  of  the  sum  borrowed ;  the  instalment  can  be  post- 
poned, if  desired,  when  the  quarter  arrives  during  which 
rent  is  due. 

Last,  but  not  least,  Mr.  de  Fodor  has  had  issued  in  the 
name  of  each  employee  who  receives  a  monthly  salary  an 
insurance  policy  which  will  give  him  a  pension  after  he 
has  served  the  company  for  forty  years;  in  case  of  disable- 
ment or  death  he  or  his  widow  receives  a  pension  imme- 
diately. To-day  several  widows  are  drawing  pensions  from 
the  insurance  company.  In  case  an  employee  leaves  the 
company  after  he  has  served  several  years,  the  company 
presents  him  with  the  policy  if  his  conduct  has  been  satis- 
factory. Obviously  such  a  policy  is  a  far  better  present 
than  the  testimonial  or  gold  watch  and  chain  which  are 
often  given  to  a  man  after  he  has  served  a  company  a  lite- 
time.  The  Budapest  General  Electric  Company  pays  the 
taxes  that  the  state  levies  on  the  income  which  its  employees 
receive  from  the  company. 

It  will  be  seen  from  what  is  stated  above  that  such  a 
handling  of  the  workmen  on  the  part  of  a  private  concern 
produces  not  only  the  very  best  of  impressions  and  co- 
operation, but  brings  together  a  staff  of  workers  who  are 
not  only  devoted  to  their  duties  but  take  a  sincere  interest 
in  the  welfare  of  the  company  by  which  they  are  employed. 
The  company  is  immune  from  all  kinds  of  strikes  or  other 
labor  disturbances,  since  the  men  appreciate  that  they 
would  lose  too  much,  as  they  forfeit   future  privileges  that* 


gradually  increase  in  worth  the  longer  they  remain  in 
service. 

Mr.  de  Fodor  believes  in  meeting  all  his  men  from  time 
to  time  personally  in  a  social  way,  and  hence  invites  them 
to  dinners  now  and  then  where  all  forms  of  business  are 
cast  aside  and  all  the  men  are  placed  on  an  equal  footing 
in  the  enjoyment  of  the  occasion. 

It  will  be  seen  from  the  above  outline  of  results  obtained 
by  the  Budapest  General  Electric  Company  that  the  plan 
being  introduced  by  the  Union  Electric  Light  &  Power 
Company,  St.  Louis,  is  worthy  of  imitation  by  other  con- 
cerns. It  is  a  creditable  action  which  should  be  commended 
by  the  entire  press  of  the  United  States. 

Budapest,  Hungary.  Francis  Jehl. 


American  and  European  Wiring  Practice 

To  the  Editors  of  the  Electrical  Wprld: 

Sirs: — :In  regard  to  Mr.  L.  Lustig's  letter  in  your  issue 
of  Feb.  15  commenting  on  my  contribution  printed  in  the 
Jan.  11  issue  under  the  title  "American  and  European 
Wiring  Practice"  a  few  words  of  explanation  should  be 
given.  Although  the  title  as  printed  may  have  been  some- 
what general,  it  is  distinctly  stated  in  the  beginning  of  my 
article  that  the  wiring  methods  described  are  those  of 
French  and  Italian — in  fact,  mainly  of  French — practice. 

I  know  well  that  a  more  advanced  standard  is  adhered  to 
in  Germany  and  Switzerland  (in  both  of  which  countries, 
for  instance,  as  Mr.  Lustig  states,  the  use  of  wooden  mold- 
ing has  been  discontinued),  but  as  I  am  mainly  familiar 
with  the  systems  in  use  in  the  more  southern  European 
countries,  I  confined  myself  to  a  description  of  the  methods 
used  there,  beginning  with  the  flexible-cord  system  men- 
tioned in  the  article  published  on  Jan.  11. 

However,  even  in  Germany,  present  practice  in  conduit 
work  sanctions  the  use  of  asphaltic  paper  tube  armored 
with  sheet  brass,  sheet  iron  or  sheet  aluminum,  with  an 
occasional  use  of  thin-steel  threaded-joint  insulated  pipe 
where  a  more  durable  job  is  required.  No  unlined  pipe 
similar  to  that  used  in  the  United  States  can  be  obtained 
in  Germany  or  in  any  other  part  of  the  continent  of  Europe, 
nor  can  any  stamped-steel  outlet  and  switch  boxes  be  had 
there ;  at  least,  my  efforts  to  obtain  them  from  German 
conduit  manufacturers,  who  supply  most  of  this  material 
used  in  Europe,  were  unsuccessful,  and  I  was  obliged  to 
use  American  conduit  fittings  for  my  work  on  the  Riviera, 
notwithstanding  the  high  cost  of  transportation  and  duty, 
which  was  almost  prohibitive  of  their  use. 

Regarding  the  steel  suspension  cable,  in  addition  to  the 
two  copper  conductors,  in  flexible  cords,  which  Mr.  Lustig 
mentions  as  being  used  in  Germany  and  Austria,  I  might 
mention  that  a  German  electrical  engineer  informed  me 
recently  that  this  is  not  in  as  general  use  as  formerly. 
and  that  if  ceiling  rosettes  and  lamp  sockets  were  con- 
structed with  a  space  for  tying  a  good  knot  in  the  flexible 
cord,  as  is  the  case  with  American  sockets,  the  use  of  a 
supplementary  suspension  strand  would  cease. 

In  conclusion,  I  would  state  that  my  reason  for  con- 
tributing the  descriptions  of  foreign  wiring  methods  is  that, 
while  I  am  convinced  that  prevailing  American  practice  in 
conduit  work — which  is  necessary  for  the  best  installations 
where  permanence  and  reliability  are  prime  requisites — 
is  far  in  advance  of  European  practice,  yet  I  believe  a  great 
deal  can  be  learned  from  Europe  with  regard  to  the  more 
simple  and  inexpensive  forms  of  wiring  which  will  be 
necessary  for  the  introduction  of  electric  lighting  into  the 
cheaper  grades  of  dwellings  and  apartment  houses  which 
are  already  built,  and  where  there  is  no  possibility  of  the 
tenants  enjoying  the  advantages  of  electric  service  so  long 
as  present  costly  and  over-standardized  wiring  methods  are 
insisted  upon  in  this  country. 

Brooklyn,  X.  Y.  Albert  H.  Bernhard. 
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Locating  Faults  on  Series  Lighting  Circuits 

By.  Verne  James 

Grounds  on  series  arc  or  incandescent  lighting  circuits 
frequently  reveal  their  locations  automatically.  If  there 
are  two  good  grounds  on  the  circuit,  the  lamps  connected 
in  the  line  between  the  grounds  will  not  burn  because  the 
grounds  will  shunt  them  out.  For  example,  in  Fig.  I,  with 
..  good  ground  at  I  and  II,  the  lamps  Nos.  2  and  io  would  be 
shunted  out.  Sometimes  there  may  be  two  grounds  on  a 
circuit,  but  they  may  not  be  "good"  enough  to  shunt  out  the 
lamps. 

The  presence  of  but  one  ground  on  a  circuit,  irrespective 
of  how  "good"  it  is,  will  not  reveal  itself  automatically,  and 
the  proper  operation  of  the  circuit  will  not  be  affected  by 
one  ground.  However,  where  there  is  one  ground  it  con- 
stitutes a  menace  to  the  lives  of  the  station  operators  and 
troublemen.  Furthermore,  another  ground  may  occur  at 
any  time  that  may  cause  the  shunting  out  of  lamps  or  pos- 
sibly a  fire  or  destruction  of  equipment.  Hence  it  is  very 
desirable  to  maintain  the  circuits  entirely  clear  of  grounds. 
It  is  the  practice  in  all  well-maintained  stations  to  test  each 
series  circuit  for  grounds  some  time  during  every  after- 
noon, and  if  a  ground  is  discovered  a  troubleman  is  sent  out 
to  locate  and  clear  it  before  the  circuit  is  thrown  into  ser- 
vice for  the  night. 

The  usual  method  of  testing  dead  series  circuits  for 
grounds  is  to  disconnect  the  circuit  from  all  station  appa- 
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FIG.     I — EFFECT    OF    TWO    GROUNDS    ON    AN    ARC-LAMP    (  IRI  I    I 

ratus  and  then  to  connect  one  terminal  of  a  magneto  test 
set  to  the  circuit  and  the  other  to  ground.  If  the  bell  rings 
vigorouslv  when  the  crank  is  turned,  the  circuit  is  grounded. 
If  it  does  not,  the  circuit  is  clear.  If  the  circuit  is  very 
long  or  in  cable  for  a  considerable  portion  of  its  length,  the 
bell  may  ring  even  if  the  circuit  be  clear  of  grounds. 

The  method  of  locating  a  ground  on  a  dead  arc  circuit 
is  illustrated  in  Fig.  2.  Disconnect  all  station  apparatus 
and  temporarily  ground  one  side  of  the  circuit  ;h  at  B 
(  Fig.  2).  Proceed  out  along  the  line  and  connect  some 
testing  instrument  (a  magneto  test  set  is  most  frequently 
used)  in  series  with  the  circuit  at  some  point.  If  when 
the  crank  is  turned  the  magneto  bell  rings,  indicating 
closed  circuit,  the  tester  is  between  the  station  ground  and 
the  ground  on  the  circuit.  If  the  magneto  "rings  open," 
the  tester  is  between  the  circuit  ground  and  the  ungrounded 
station  end  of  the  circuit.  If.  in  Fig.  2,  the  test  sel  is  in- 
serted at  lamps  1.  2  or  3,  the  magneto  should  ring  "closed," 
while  if  inserte  I  al  any  of  the  other  lamps  it  should  ring 
"open." 

In  locating  either  a  ground  or  a  break  on  a  series  cir- 
cuit, unless  the  tester  has  an  idea  as  to  the  location  of  the 
trouble,  he  should  proceed  to  the  middle  point  of  the  circuit 
and  there  make  his  first  test.  This  first  test  will  indicate  on 
which  side  of  the  middle  point  the  trouble  is.  lie  should 
then  proceed  to  the  middle  point  of  the  half  of  the  circuit 
that  shows  trouble  and  there  make  another  test.      This  will 


localize  the  trouble  to  one  quarter  of  the  circuit.  This 
"halving"  of  the  sections  of  the  circuit  should  be  continued 
until  the  trouble  is  finally  found. 

A  ground  on  a  series  circuit  can  sometimes  be  located 
with  the  current  from  the  arc  generator  or  rectifier  by  plac- 
ing a  temporary  ground  on  the  circuit  at  the  station.  For 
example,  if  in  Fig.  2  a  temporary  ground  is  connect' 
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FIG.   2  —  LOCATING    \   GROUND  ON    A    DEAD  i  n 

terminal  B  and  the  device  that  supplies  the  operating  cur- 
rent to  the  circuit  i-  connected  to  terminals  C  and  D  and 
normal  operating  current  thrown  out  on  the  circuit,  the 
lamps  1,  2  and  3  will  not  burn,  indicating  that  the  ground 
is  between  lamps  3  and  4.  The  use  of  this  method  is  at- 
tended by  some  fire  risk;  hence  the  method  should  be  used 
with  caution. 

A  method  of  locating  a  ground  on  a  series  circuit  with 
lamp  bank  is  suggested  in  Fig.  3.  A  bank  of  no-volt  in- 
candescent lamps,  each  of  the  same  candle-power,  is  con- 
nected in  series  as  indicated  and  one  end  of  the  bank  is  per- 
manently grounded.  There  should  be  a  sufficient  number 
of  lamps  in  the  bank  so  that  the  sum  of  the  voltages  of  all 
of  the  lamps  is  at  least  equal  to  the  voltage  impressed  on 
the  series  circuit  by  the  arc  generator  or  the  regulator. 
For  instance,  if  the  voltage  impressed  on  the  series  circuit 
is  6600,  there  should  be  at  least  sixty  no  volt  incandescent 
lamps  in  the  bank. 

In  locating  a  ground  the  flexible  cord  which  is  connected 
to  the  center  point  of  the  double-throw  switch  is  succes- 
sively placed  on  different  points  on  the  conductor  that  con- 
nects the  incandescent  lamps  in  series,  the  switch  being 
thrown  to  one  or  the  other  of  the  circuit  terminals  ( '  or  P. 
Move  the  flexible  cord  along  until  the  incandescent  lamps 
in  the  bank  between  tin-  point  of  connection  of  the  cord  and 
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5— USE    OK    LAMP     BANK     1  \     LOCATING    iMioi    N 
CIRCUIT 

the  permaiK  1  full  brilliancy.     When 

this    condition     obtains    tile     voltage     impressed     across    the 
lamps  that   are   burning   at    full   brilliance    i^   approximately 
equal   to  the  voltage   impressed   on   the   portion  of   the   arc 
i    o  which  the  switch  :  ween  the  station 

and   the   ground.      I  he   voltage  required  across  each   lamp 
of  the  o  cuil  known,  th<    numbei    of  lamps 
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between  the  station  and  the  ground  can  be  readily  com- 
puted, and  thereby  the  ground  is  located. 

For  example,  consider  Fig.  3.  There  is  a  ground  on  the 
circuit  at  G.  It  is  found  that  two  of  the  incandescent  lamps 
of  the  bank  burn  at  full  brilliancy  between  the  flexible  cord 
connector  and  the  lamp-bank  ground.  Since  no-volt  lamps 
are  used  in  the  bank,  the  voltage  across  these  two  is  220. 
This  means  that  the  voltage  on  the  arc  circuit  between 
points  C  and  G  is  about  220.  Since  the  arc  lamps  each  re- 
quire about  50  volts,  there  must  be  220-^50=4.4,  or  in  round 
numbers  4,  arc  lamps  between  C  and  the  ground  G.  After 
making  a  test  with  the  switch  point  on  C,  it  should  be 
thrown  over  to  D  and  a  check  test  made  from  the  other  end 
of  the  circuit.     The  method  is  the  same  in  each  case. 

To  locate  a  break  in  a  series  circuit,  ground  one  end  of 
the  circuit  at  the  station,  as  in  Fig.  2.  Then  make  tests  at 
different  points  out  on  the  circuit  with  the  magneto  con- 
nected in  between  line  and  ground.  So  long  as  the  mag- 
neto bell  indicates  a  closed  circuit,  the  open  is  on  the  line 
side  of  the  tester.  When  the  magneto  indicates  an  open 
circuit  the  open  is  toward  the  station  from  the  tester. 


through  the  piston  freely  and  offers  no  appreciable  re- 
sistance to  movement  of  the  belt  shifter.  The  workman 
may  shut  off  the  grinder  as  quickly  as  he  pleases,  but  must 
start  it  slowly. 


Dash-Pot  Belt  Shifter 

By  James  F.  Hoisart 

A  double  emery  wheel  driven  by  a  3-hp,  220-volt  direct- 
current  motor  is-  belted  to  a  common  line  shaft  with  a 
small  pump  and  a  light  screw-cutting  lathe.  It  was  not 
intended  to  operate  the  lathe  while  the  grinder  was  work- 
ing, but  men  sometimes  shift  the  belt  of  the  emery  grinder 
without  looking  to  see  whether  the  pump  and  lathe  are 
running  or  not.  After  several  recurrences  of  this  unneces- 
sar)  overload  which  nearly  burned  out  the  motor  it  was 
determined  to  put  a  stop  to  the  sudden  shifting  of  the 
grinder  load  to  the  small  motor.  To  this  end,  an  arrange- 
ment was  added  to  the  belt  shifter  which  made  it  impossible 
to  throw  the  belt  over  quickly.  The  operation  of  this 
device  required  a  little  of  the  workman's  time — probably 
three  or  four  seconds — but  it  also  prevented  a  sudden  load 
being   thrown  upon  the   motor. 

The  method  shown  in  the  drawing  insures  a  slow,  steady 
movement  to  the  belt  shifter.  The  sliding  bar  of  the  over- 
head hanger  is  shown  at  AA,  the  shifter-handle  at  B,  the 
shifter  hangers  at  CD,  and  the  belt  fork  at  E.  One  end  of 
bar  A  was  extended  to  the  right  to  receive  the  double  col- 
lar F .  To  the  hanger  D  was  clamped  a  portion  of  a  door 
check  which  was  found  among  the  scrap  metal.  The 
spring  was  dispensed  with,  and  only  the  cylinder,  rod  and 
piston  were  retained.  The  piston  rod  was  attached  to 
bar  A  by  means  of  the  double  collar  F. 

This  apparatus,  although  very  simple,  has  given  satisfac- 


HOME-MADE    BELT-SHIFTER 

tory  service.  When  a  man  tries  to  move  the  belt  shifter 
in  a  hurry  it  will  not  go,  and  the  hiss  of  escaping  air  from 
the  door  check  reminds  him  that  he  is  moving  the  bell 
shifter  faster  than  lie  should.  The  adjusting  screw,  which 
is  part  of  each  door  check,  permits  the  apparatus  to  be 
set  so  that  it  will  move  at  any  required  speed.  When  the 
belt    is    to    be    shifted   in   the    reverse    direction    air    passed 


Wire  Clearance  with  Buck-Arm  Construction 

The  method  of  buck-arm  construction  of  junction  poles 
employed  at  Fairmont,  W.  Va.,  is  illustrated  in  the  accom- 
panying reproduction.  Double  arms  are  used  for  the  main 
leads,  buck-arms  being  fixed  to  each  end  of  the  double  arms 
by  through-bolts.  The  pins  in  the  buck-arms  are  mounted 
on  the  under  side  in  order  to  give  good  clearance.  These 
inverted  insulators  are  then  filled  with  tar  cement  to  keep 
out  water.  All  cross-arms  used  on  the  local  lighting  sys- 
tem are  of  Washington  fir  and  are  previously  soaked  in 
dead  oil  of  coal  tar  for  nearly  one  month. 

This    buck-arm    construction,    according    to    Mr.    D.    L. 


BUCK-ARM    CONSTRUCTION    AT    FAIRMONT,    W.    VA. 

Evans,  line  superintendent  of  the  Fairmont  &  Clarksburg 
Traction  Company,  gives  good  clearance  for  linemen  and 
makes  it  cheaper  to  renew  arms  when  required.  With  the 
cross-arm  construction  formerly  employed  at  this  location 
it  was  impossible  for  linemen  to  get  up  between  the  wires 
to  the  top  of  pole. 


Adjustment  of  Exciter  Voltage 

The  field  of  an  alternator  is  supplied  with  energy  from  a  1.5-kw,  110- 
voll  shunt- wound  exciter.  One  rheostat  is  connected  in  the  field  circuit 
of  the  exciter  and  another  is  inserted  between  the  exciter  armature  and 
the  field  circuit  of  the  alternator.  Should  the  exciter  be  worked  at  full 
rated  voltage  with  regulation  by  the  alternator  field-circuit  rheostat,  or 
should  the  regulation  preferably  come  in  part  from  the  exciter  field- 
circuit  rheostat?  The  present  load  does  not  require  the  use  of  both. 
If  the  exciter  is  worked  at  low  voltage  output,  it  operates  at  poor  ef- 
ficiency, while  if  worked  at  full  voltage,  energy  will  be  wasted  in  the 
alternator  field   resistance.  F.    E.   S. 

In  supplying  excitation  current  to  any  alternator  the  best 
arrangement  will  be  one,  of  course,  in  which  the  losses 
become  a  minimum.  Therefore  the  field  coils  of  the  alter- 
nator should  be  used  without  extra  resistance  and  the 
voltage  of  the  small  exciting  generator  should  be  kept  at  a 
value  just  large  enough  to  supply  the  required  amount  of 
current  to  the  field  coils  of  the  alternator.  In  some  cases 
such  a  voltage  might  be  too  low  on  account  of  the  tendency 
of  the  direct-current  generator  to  fluctuate  too  widely  in 
voltage  with  slight  changes  in  speed.  If  this  condition  exists 
in  your  station,  it  would  be  better  to  operate  the  exciter 
generator  at  a  slightly  higher  voltage  and  to  make  use  of  a 
small  amount  of  resistance  in  series  with  the  field  coils  of 
the  alternators. 
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Generators,  Motors  and  Transformers 

Parallel  Operation. — In  connection  with  the  parallel  oper- 
ation of  alternators  it  is  well  known  that  serious  trouble 
From  hunting  may  occur  unless  the  system  has  such  charac- 
teristics as  to  prevent  the  natural  oscillating  frequency  from 
approaching  resonance  with  the  frequency  of  the  engine 
impulses.  The  author  discusses  formulas  for  determining 
the  natural  frequency  from  the  alternator  characteristics 
and  the  weight  of  flywheel  needed  to  give  the  system  a 
predetermined  natural  frequency.  The  results  of  actual 
practice  sometimes  differ  seriously  from  those  indicated 
by  the  formulas.  The  author  discusses  the  importance  of 
the  corrections  which  must  be  applied  and  shows  how  to 
apply  them.  Notes  are  added  upon  the  effect  of  load,  the 
calculation  of  combinations  of  dissimilar  sets,  and  the  gen 
eral  specification  of  requirements  to  be  met  by  the  flywheel. 
— London  Electrician.  Leb.  14,  1913. 

Sparkless  Commutation  of  a  Rotary  Converter  Mechan- 
ically Coupled  to  an  Alternating  Current  Booster. — A  note 
<mi  a  recent  British  patent  (No.  23,285,  1912)  of  the  Sie- 
mens-Schuckert  company.  The  compensating  windings  are 
energized  by  a  current  varying  with  the  load  on  the  booster, 
as  well  as  by  the  direct  current  from  the  converter.  This 
extra  exciting  current  may  be  derived  from  extra  brushes 
on  an  auxiliary  commutator  on  the  booster  and  lying  in  the 
direction  of  the  main  poles;  auxiliary  poles  midway  between 
the  main  pules  are  energized  by  the  direct  current  from  the 
converter.  Auxiliary  windings  on  the  booster  armature 
may  be  used,  or  else  an  auxiliary  dynamo  with  constant 
field  driven  by  a  direct-current  motor  whose  armature  is 
connected  to  the  field  coils  of  the  booster.  These  two  ma- 
chines may  be  combined  into  one,  having  two  commutators 
and  operating  in  conjunction  with  fields  of  different  num- 
bers of  poles. — London  Elec.  Ending.  Feb.  6,  1913. 

Speed  Control  of  Cascade  Induction  Motors. — A  note  on 
a  recent  (British)  patent  (No.  1979,  1912)  of  I?  Rosenberg. 
The  rotor  of  the  first  motor  is  connected  to  a  starting  re- 
sistor through  the  stator  of  the  second  motor,  which  has  a 
short-circuiting  switch  whereby  the  resistor  can  be  con- 
nected directly  to  the  rotor  of  the  first  motor.  Mechan- 
ically connected  to  the  short-circuiting  switch  is  a  pole- 
(  hanging  switch.  The  resistance  is  always  connected  to  the 
rotor  of  the  first  motor. — London  Elec.  Ending,  Feb.  13. 
1913. 

Excitation  of  Direct-Current  Machines. — E.  J.  Br 
WICK. — A  long  mathematical  paper  illustrated  by  diagrams 
and  read  before  the  International  Society  of  Electricians 
in  Paris.  After  reviewing  the  known  methods  for  pre- 
determining the  excitation  of  direct-current  machines  the 
author  gives  a  new  method  which  is  specially  intended  for 
practical   use. — La   Revue  Elec.,   Feb.   7,   1913. 

Commutation. — A.  Manduit. — The  firsl  par)  of  a  paper 
illustrated  by  diagrams  and  read  before  the  International 
Society  of  Electricians  in  Paris.  The  author  gives  an  ac- 
count of  experimental  and  theoretical  researches  on  com- 
mutation in  direct-current  machines. — I. a  Reruc  I  e 
Feb.  7,  iqi.v 

Resistance     of     Contacts. — L.      BINDER.— An      illustrated 
translation  of  his  recent   German  article  on  the  resist  in, 
of  such  contacts  as  are  formed  by  brushes  on  slip-rings  and 
commutators. — London  Electrician.  Feb.  14.  IQI3. 

High  Angular  Speeds. — Maurice  Lebi  \xc. — The  conclu- 
sion  of  his  long  paper  on  the  realization   of  high   angular 


speeds.  In  this  instalment  the  author  outlines  his  methods 
of  automatically  maintaining  the  equilibrium. — La  Revue 
Elec,  Feb.  7,  1913. 

Lamps  and  Lighting 
Chemical  Production  of  Light. — Wilder  D.  Bancroft. — 
A  Franklin  Institute  paper  in  which  the  author  shows  that 
photoluminescence,  thermoluminescence,  pyroluminescence, 
electroluminescence,  cathodoluminescence,  anodolumines- 
cence,  crystalloluminescence,  triboluminescence  and  organo- 
luminescence  are  all  cases  of  chemiluminescence,  or  lumi- 
nescence due  to  and  accompanied  by  chemical  action.  In 
some  cases  of  cathodoluminescence  it  is  possible  to  give  the 
chemical  reactions  taking  place.  One  should  speak  of  the 
spectrum  of  a  reaction  and  not  of  the  spectrum  of  a  sub- 
Stance.  An)  marked  change  in  a  spectrum  indicates  the 
occurrence  of  another  reaction.  The  same  bluish  light  is 
emitted  when  sodium  burns  slowly  m  chlorine,  when  sodium 
chloride  is  fused,  when  sodium  chloride  is  placed  111  the 
surface  separating  the  oxidizing  and  the  reducing  zone,  01 
the  Bunsen  flame,  when  hydrochloric  acid  gas  is  fed  into 
a  sodium  flame,  when  sodium  chloride  is  precipitated  from 
an  aqueous  solution  by  alcohol  or  by  hydrochloric  acid,  and 
when  sodium  crystals  are  crushed.  All  reactions  tend  to 
emit  light,  and  all  reactions  do  emit  light  if  the  reaction 
velocity  is  sufficiently  high.  The  critical  reaction  veli 
necessary  to  the  emission  of  light  visible  to  the  eye  may  be 
very  different  with  two  different  reactions.  The  int< 
of  the  emitted  light  increases  with  increasing  reaction 
velocity.  The  quality  of  the  emitted  light  varies  only 
slightly  with  the  reaction  velocity. — Jour.  Franklin  Inst.. 
February,  1913. 

Generation,  Transmission  and  Distribution 
Powdered  Coal  us  Fuel. — II.  R.  Barnhurst. — An  illus- 
trated article  discussing  concisely  the  specific  requirements 
tor  the  use  of  powdered  coal  as  fuel,  namely,  dry  coal,  fine 
grinding,  hot  chamber  or  firebox,  and  proper  air  supply. 
I'he  quality  of  the  coal  is  not  of  supreme  importance  with 
(his  method.  Its  great  value  in  the  developments  of  the 
future  may  be  in  the  efficiencies  obtainable  from  low-class 
or  refractory  fuels  heretofore  unavailable. — Me  tall,  and 
Chan.  Eng'ing,  March,  1913. 

Water-Power  Development  by  the  1'russian  State. — An 
account  of  a  bill  before  the  parliament  of  Prussia  proposing 
the  development  of  water  powers  of  the  Weser  Rivei 
the  Prussian  state  in  connection  with  the  canal  system  of 
Prussia.  It  is  proposed  to  build  three  power  stations  which 
will  be  able  to  develop  41. 000. 000  kw-hr.  per  year.  This 
energy  is  to  be  distributed  over  the  surrounding  district, 
which  includes  the  cities  of  Gottingen,  Miinden.  Cassel  and 
Waldeck.  Some  details  of  the  plan  of  the  stations  are 
given. — Elek.  Zeit..  Feb.  13,  1913. 

Dangerous   Rise   of   Foliage. — W.    Petersen. — The   first 
part  of  a  paper  in  which  the  author  discusses  the  general 
subject  of  dangerous  rises  of  voltages  in  networks  and 
tection  of  the  networks.     He  points  out  that  the  object  of 
the  protective  apparatus  should  be  the   prevent) 
gerous  rises  of  voltages.    The  network  mil  ■  gned 

thai  quantities  of  energy  cannot  be  transfi 
of  the  network  -<\  limited  extension.     It  is  wrong  to  com- 
pare the  network  with  a  circuit  having  a  single  inductance 
ingle  capacity,   as   it   is   a  circuit   with  distributed   in- 
ductance and  capacity,  and  the  dangerous  rises  of  voltages 


532 


ELECTRICAL     WORLD 


Vol.  61,  No.  io 


must  be  explained  by  the  theory  of  waves  traveling  along 
circuits  of  this  kind.  The  author  outlines  the  theory  of 
traveling  waves.  The  article  is  to  be  continued. — Elek. 
Zeit.,  Feb.  13,  1913. 

Starting  Squirrel-Cage  Induction  Motors. — C.  MacMil- 
len. — An  article  giving  a  comparison  of  three  methods  of 
starting  squirrel-cage  induction  motors,  by  means  of  an 
auto-transformer,  a  balanced  rheostat  or  an  unbalanced 
rheostat.  The  relative  magnitude  of  the  disturbances  pro- 
duced on  the  distribution  system  by  any  one  of  these  three 
methods  is  analyzed.  Since  the  balanced  rheostat  permits 
the  terminal  voltage  on  the  motor  to  rise  as  the  current 
decreases  with  increase  of  speed,  while  the  auto-trans- 
former maintains  practically  a  constant  voltage  during  ac- 
celeration, the  rheostat  might  appear  to  give  the  more 
desirable  results,  but  a  consideration  of  the  starting  charac- 
teristics of  the  induction  motor  shows  these  advantages  to 
be  largely  superficial.  From  a  number  of  tests,  the  results 
of  which  are  plotted  in  curves,  it  was  found  that  the  auto- 
transformer  gives  the  most  satisfactory  starting  conditions, 
both  as  regards  the  amount  of  current  necessary  for  a 
given  value  of  torque  and  the  actual  power  taken  from  the 
line. — Gen.  Elec.  Rev.,  March,  1913. 

Electric  Power  in  Breweries. — G.  Bachmann. — The  first 
part  of  an  illustrated  article  on  the  use  of  electricity  in 
breweries.  In  case  energy  is  bought  from  a  transmission 
system  three-phase  current  may  be  used,  but  if  the  brewery 
has  its  own  generating  plant,  direct  current  is  far  prefer- 
able. The  three-wire  direct-current  system  of  2  X  no  volts 
is  recommended  with  the  lamps  operated  at  110  volts  and 
the  motors  connected  across  the  outer  wires.  Individual 
motor  drive  is  preferable  to  group  drive.  The  drive  of  the 
various  machines  used  in  breweries  is  discussed.  The  article 
is  to  be  concluded. — Elek.  Zeit..  Feb.  13,  1913. 

Explosion-Proof  Motors. — H.  H.  Clark. — The  author 
discusses  the  theory  of  explosion-proof  protection ;  the 
method  of  testing  is  explained,  and  the  types  of  device  tested 
are  described.  The  test  results  are  discussed  for  each  type 
and  a  general  review  of  the  whole  is  given,  with  some  con- 
clusions as  to  design  deduced  from  the  tests. — London 
Electrician.  Feb.  14,  1913. 

Traction 

Tramways  in  Industrial  District. — G.  Petri. — An  article 
giving  a  review  of  the  system  of  tramways  and  light  rail- 
ways in  the  Rergischeland,  including  the  textile  industry 
of  the  Wuppertal  and  the  steel  industry  of  Solingen.  It  is 
a  district  of  1100  sq.  km  with  411  km  of  light  railways. 
The  different  lines  are  all  operated  by  the  trolley  system, 
although  in  other  respects  the  equipment  is  quite  different. 
Direct  current  is  used  at  voltages  varying  between  500  and 
750. — Elek.  Zeit..  Feb.  13,  1913. 

Raihvay  Electrification. — Some  notes  on  the  extensive 
electrification  scheme  which  the  North  Eastern  Railway  in 
Great  Britain  has  under  consideration,  on  the  high-tension, 
direct-current  system.  From  a  power  station  three-phase 
currents  at  a  frequency  of  40  cycles  will  be  transmitted  at 
20.000  volts  to  two  substations  situated  on  the  railway  and 
there  converted  to  direct  current  at  1500  volts.  The  ordi- 
nary track  rails  will  be  bonded  for  the  return  circuit,  and 
at  places  where  overhead  equipment  is  difficult  a  protected 
conductor  rail  will  be  erected  on  the  track  sleepers. — 
London  Electrician.  Feb.  14,  1913. 

Installations,   Systems   and   Appliances 

Control  of  Meters.  Public  Lamps,  Etc..  from  the  Control 
Station. — W.  Duddell,  A.  H.  Dykes  and  H.  W.  Handcock. 
— A  paper  read  before  the  (British)  Institution  of  Electrical 
Engineers.  The  author  describes  a  new  method  of  remote 
control.  The  underlying  principle  is  to  control  relays, 
which  may  be  inserted  anywhere  on  the  general  system  of 
mains,  by  means  of  a  superposed  current  impressed  on  the 
main  current  in  the  system.  If  the  main  current  be  con- 
tinuous,   then    the    control    current    may    be    alternating    01 


any  desired  frequency.  If  the  main  curreri  be  alternating, 
then  the  impressed  current  must  be  of  a  different  frequency, 
the  relay  in  either  case  being  so  designed  that  while  it  in- 
stantly responds  to  the  impressed  current  it  is  unaffected 
by  any  alteration  of  the  main  current  or  pressure.  In  the 
case  of  an  alternating-current  system  one  may  superpose 
a  direct  current — that  is,  move  the  zero  line  of  the  wave- 


FIG.    I COMPENSATED  RELAY    CIRCUIT 

form  a  little  away  from  the  symmetrical  position.  Ob- 
viously the  addition  of  a  small  alternating-current  emf  of. 
say,  jo  volts,  will  not  affect  the  lamps  on  the  mains.  The 
chief  problem  is  the  design  of  a  reliable  relay.  On  a 
direct-current  system  the  solution  is  as  follows :  A  con- 
denser and  a  coil,  to  be  used  as  a  relay,  are  connected  in 
series  across  the  mains.  This  will  not  be  affected  by  the 
continuous  current,  but  will  respond  to  an  alternating  cur- 
rent. On  an  alternating-current  system  the  relay  must  be 
made  "selective"  so  that  it  will  operate  only  when  a  current 
of  the  selected  frequency  is  impressed  on  the  line.  This 
can  be  done  by  making  use  of  the  phenomenon  of  resonance. 
The  authors  so  choose  the  self-induction  of  the  relay  L 
and  the  capacity  of  the  condenser  A"  that  at  the  frequency 
F' .  at  which  the  relay  is  intended  to  operate,  they  are  in 
resonance,  while  at  the  normal  frequency  F  they  are  not. 
That  is  to  say,  neglecting  resistance,  the  following  relation 
is  established:  LK  (2  %  F')2  =  1.  This  simple  resonance 
circuit  works  perfectly  in  the  case  of  a  direct-current  sup- 
ply system  and  has  many  advantages  over  the  non-resonant 
relay ;  but  in  the  case  of  an  alternating-current  supply, 
unless  the  resonance  be  made  unduly  sharp  or  there  be  a 
large  difference  between  frequencies,  the  condenser  A'  and 
relay  L  will  let  through  sufficient  current  at  the  lower  or 
supply  frequency  to  attract  the  armature  of  the  relay.  For 
instance,  with  a  supply  circuit  of  100  volts  at  50  cycles  it 
seems  impracticable  to  build  commercially  a  plain  resonance 
relay  to  work  with  5  volts  superposed.  To  get  over  this 
difficulty  the  authors  add  an  additional  or  compensating 
circuit  to  the  relay,  as  illustrated  in  Fig.  1.  /.is  the 
relay  coil,  the  armature  and  core  being  omitted  for  the 
sake    of    clearness.      On    top    of    this    coil    is    wound    a 
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FIG.    2 SIMILAR   CIRCLUT   FOR    COMPENSATED   RELAY 

second  coil  Lv  which  may  have  roughly  the  same  num- 
ber of  turns,  and  this  coil  is  connected  in  series  with 
a  choking  coil  L.,  having  a  high  self-induction.  The  current 
through  the  condenser  K  and  relay  coil  due  to  the  supply 
frequency,  sav,  50.  leads  almost  90  deg.  the  applied  poten- 
tial difference.  The  current  through  the  choking  coil  L. 
and  compensating  winding  Lx  is  made  to  lag  about  Qo  deg. 
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If  these  two  currents  be  adjusted  to  approximate  equality, 
their  action  on  the  core  of  the  relay  can  be  made  very  small. 
It  cannot  be  completely  eliminated,  because  the  two  cur- 
rents are  not  exactly  at  180  deg.  to  one  another,  but  it  is 
sufficient  for  practical  purposes.  By  making  the  ch6king 
coil  L,  with  an  adjustable  air-gap  in  its  magnetic  circuit 
it  is  very  easy  to  adjust  the  compensation.     A  compensated 


FIG.     3 CONNECTIONS    OK     RIPPLE     GENERATOR 

resonance  relay  of  this  sort  will  work  with  certaint)  at 
5  volts,  200  cycles,  and  will  consume  zero  volts  at  50  cycles. 
Flu-  arrangement  in  Fig.  2,  although  electrically  identical 
with  that  in  Fig.  1,  may  be  looked  upon  as  functioning  in  a 
different  way.  Owing  to  the  supply  pressure  a  certain  cur- 
rent flows  at  the  lower  frequency  through  the  condenser  A". 
The  greater  part  of  this  current  may  be  supplied  without 
taking  it  from  the  mains  by  placing  a  choking  coil  in 
parallel  and  adjusting  the  choke  coil  so  that  its  self-induc- 
tion and  the  capacity  of  the  condenser  are  practically  in 
resonance  for  the  supply  frequency.  In  this  case  the  only 
current  taken  from  the  supply  mains  is  the  small  current  to 
supply  the  losses,  and  this  small  current  is  the  only  current 
due  to  the  supply  frequency,  which  flows  through  the  relay 
coil  L.  At  the  high  frequency  of  the  superposed  current. 
K  and  L„  are  no  longer  in  resonance,  and  consequently  a 
considerable  current  will  flow  through  K  and  L,  which  may 
be  further  enhanced  by  making  A'  and  1.  also  in  resonance. 
To  superpose  the  ripple  on  the  supply  an  alternator  or  the 
secondary  of  a  transformer  can  be  put  in  series  with  the 
main  generators.  The  connections  of  the  ripple  generator 
are  shown  in  Fig.  .}.  In  this  diagram  G,  G  are  the  main 
generators  and  H  the  high-frequency  alternator  to  supply 
the  ripple,  the  whole  of  the  main  current  passing  through 
//  when  in  use,  F  is  the  exciter,  7?  a  regulating  resistor,  T 
a  short-circuiting  switch,  and  G  is  a  spark-gap  to  prevent 
an  interruption  of  the  main  current  if  H  should  break  down. 
The  two  cams  are  mounted  on  one  shaft  and  rotate  together. 
I  hey  can  be  adjusted  to  give  any  length  of  contact  desired. 
The  relays  on  an  alternating-current  system  being  always 
connected  across  the  mains  absorb  a  little  power,  but  this 
is  more  than  counterbalanced  by  the  saving  in  meter  shunt 
losses  due  to  the  shunts  being  cut  out  of  circuit.  In  a  direct- 
current  system  the  relays  consume  no  energy,  except  when 
the  ripple  is  on,  when  the  loss  is  0.7  watt  per  relay.  For 
ordinary  incandescent  street  lighting  a  relay  is  fixed  in  the 
base  of  the  lamp-post,  operating  a  switch  by  a  step-by  step 
movement.  On  switching  on  the  high-frequency  current 
the  armature  of  the  relay  is  attracted  and  then  released, 
causing  the  switch  to  be  released.  When  next  the  current 
is  switched  on.  the  armature  is  again  attracted  and  released, 
causing  the  switch  to  open.  In  the  case  of  the  larger 
switches  for  motors,  transformers,  etc.,  the  relay  closes  or 
opens  the  circuit  of  a  local  solenoid  operated  directl)  off 
the  mains. — London  Electrician,  Feb.  17,  1913. 


Elect  rophysics  and  Magnetism 

Electric  Resistivity  0]  Metals  in  a  Wide  Range  0]  Tem- 
perature.—E.  F.  Northrup  and  V.  A.  Suydan. — A  paper 
giving  a  preliminary  report  of  an  extended  investigation 
which  had  a  twofold  object:  First,  to  perfect  a  method 
whereby  the  resistivities  of  metals  and  alloys  may  be  meas- 
ured with  ease,  precision  and  rapidity  through  a  rangi  ol 
temperature  between  that  of  liquid  air  and  a  point  a  little 
below  the  boiling  point  of  the  substance  in  question;  the 
same  method  to  be  applicable  to  molten  salts.  Second,  to 
use  this  method  for  obtaining  data  on  metals,  alloys  and 
molten  salts  which  boil  under  1500  deg.  C,  for  plotting  sets 
of  curves  showing  the  resistivity  and  temperature  over  a 
range  of  temperature  of  from  20  deg.  C.  to  near  the  boiling 
point  of  the  substance  in  question.  In  this  paper  the  results 
are  given  for  the  following  metals:  mercury,  lead,  cadmium, 
zinc,  tin,  bismuth  and  antimony,  at  different  temperatures 
between  200  deg.  and  000  deg.  C. — Jour.  Franklin  Inst., 
February,  1 9 1 3 . 

Form-Factor  of  Waves. — Taylor  Read. — The  sine  wave 
is  the  form  recognized  as  standard  by  the  A.  1.  E.  E.,  and 
in  its  Standardization  Rules  limits  are  set  for  the  allowable 
deviation  from  the  equivalent  sine  wave  of  peaked  and 
flat-top  waves.  The  effective  values  of  voltage  or  current 
as  read  on  indicating  instruments  do  not  give  a  correct 
representation  of  the  average,  or  mean,  values.  Some  im- 
portant engineering  factors  depend  upon  the  average  values. 
For  instance,  the  flux  density  and  consequent  hysteresis 
loss  and  heating  in  transformer  cores  is  a  function  of  the 
average  voltage,  not  of  the  effective,  and  for  a  given  volt- 
meter reading  may  be  too  low  if  tested  on  a  peaked  wave. 
Hence  the  necessity  for  keeping  within  certain  well-defined 
limits.  In  this  article  the  author  has  calculated  and  plotted 
the  limiting  peaked  and  flat-top  waves  that  comply  with  the 
above-mentioned  rules. — Gen.  Flee.  Kef..  March,   1913. 

Electrochemistry  and  Batteries 
Cheaper  Alumina. — A  symposium  of  papers  on  methods 
for  producing  cheaper  alumina.  If  any  of  these  methods 
prove  successful,  it  will  have  a  great  effect  on  the  price  of 
aluminum,  as  at  present  the  controlling  factor  is  the  cost 
of  the  starting  material,  the  alumina.  Two  papers,  by  I.  W. 
Richards  and  Sam  A.  Tucker,  deal  witli  the  Serpek  process, 
in  which  alumina  and  ammonia  are  produced  simultaneously, 
this  process  being  also  one  for  the  fixation  of  atmospheric 
nitrogen.  A  paper  by  A.  II.  1  owles  describes  his  new- 
process  for  producing  alumina  and  numerous  by-products 
from  mineral  silicates  and  deals  with  recent  advances  made 
at  the  plant  at  Sewaren.  A  paper  by  I..  F.  Saunders  deals 
with  the  uses  of  aluminum  as  an  abrasive  and  refractory. 
— Metall.  an, I  ('hem.   Eng'ing,  March.    [913 

Units,  Measurements  and   Instruments 

Variations  oj  the  Loading-Back  Test. —  !•'.  S.  Robertson 
wo  K.  E.  Shawcross. — The  difficulty  with  the  original 
rlopkinson  method  of  testing  two  machines  and  Kapp's 
modification  is  the  difference  in  the  fields  of  the  two  ma- 
chines. The  later  variations  are  improvements  in  thi 
spect,  the  magnet  windings  being  adjusted  so  as  to  have 
equal  ampere-turns.  Special  attention  was  paid  to  this 
matter  by  Field,  who  by  putting  the  magnet  winding 
series   produi  1  ally    identical    field   Strengl 

ern  machines  with  commutating  poles  do  not  appear,  how- 
ever, to  give  this  desirable  effect.  From  tests  the  present 
writers  carried  out  on  two  tramway  motors,  fitted  with 
commul  found   that   the   fields   were    \  ery 

dissimilar  on  load  when  the  magnet  ampere-turns  were 
equal,  and  that  the  generator  magnet  windings  had  to  be 
shunted  to  a  considerable  extent  in  order  to  bring  the 
emfs,  and  therefore  the  field  strengths,  into  equality.  The 
author  gives  the  results  <<i  tests  first  with  the  held  windings 
in  series  and  secondly  with  the  generator  field  shunted  as 
in   Fig.  4.     In  the  first  case  the  emfs  of  the  motor  and  the 
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generator  were  440.8  and  467.6  volts  respectively.  In  the 
second  case  they  were  435.2  and  436.2.  If  the  object  of  the 
test  is  merely  to  determine  the  efficiency  of  the  machines, 
then,  as  pointed  out  by  Hopkinson,  a  considerable  error  in 
the  energy  supplied  will  only  slightly  affect  the  result.  The 
test  is,  however,  capable  of  giving  accurate  information  011 
the  core  loss  under  load.     In   this  case  it  is  necessary   to 


FIG.   4 CONNECTIONS    FOR    LOADING-BACK   TEST 

take  every  precaution  to  keep  the  fields  equal  to  insure 
equal  core  loss  in  the  two  machines.  The  total  friction  and 
core  loss  is  most  readily  obtained  as  a  contribution  from 
the  mains  iEm  and  one  from  the  booster  I  (Em —  Eg). 
This  later  vanishes  when  the  fields  are  truly  equal,  and  may 
become  negative  as  in  the  tests  before  mentioned. — London 
Electrician,  Feb.  14,  1913. 

Testing  Insulation. — M.  E.  Tressler. — An  article  illus- 
trated by  diagrams  on  methods  of  testing  electric  insulating 
materials.  Methods  of  measuring  insulation  resistance  and 
disruptive  strength  are  described,  followed  by  a  discussion 
of  the  effect  on  disruptive  voltage  of  such  factors  as  thick- 
ness of  insulation,  size  and  shape  of  insulating  material, 
temperature,  time  of  application  of  voltage,  and  frequency. 
Permissivity  is  defined,  means  of  its  measurement  described, 
and  its  values  for  common  insulating  materials  given.  The 
concluding  section  deals  with  energy  losses  in  insulation. — 
Gen.  Elec.  Rev.,  March,  191 3. 

Resistance  Measurements. — In  a  continuation  of  the 
serial  on  shop  testing  of  electrical  apparatus  the  various 
methods  for  measuring  resistances  are  reviewed. — Elec. 
Jour..  February,  1913. 

Telegraphy,  Telephony   and  Signals 

Disturbances  of  Telephone  Lines  Due  to  Three-Phase 
Transmission  Lines. — O.  Brauns. — A  conclusion  of  his  long 
article.  The  author  gives  a  long  series  of  oscillograms. 
His  final  conclusion  is  that  three-phase  lines  produce  in 
adjoining  telephone  lines  disturbances  due  to  influence  and 
induction.  The  higher  harmonics  of  the  voltage  and  the 
current  waves  in  the  three-phase  line  are  much  more  im- 
portant in  this  respect  than  the  fundamental  wave.  In  star- 
connected  systems  the  triple  higher  harmonics  are  the  chief 
disturbing  factors  if  the  neutral  point  of  the  generator  is 
earthed.  In  this  case  dangerous  voltages  may  be  produced 
by  induction  in  the  telephone  line.  This  is  confirmed  by  the 
oscillograms  taken  in  the  high-tension  district  of  the 
Eberswald  electricity  station.  For  this  reason  the  earthing 
of  the  neutral  point  of  the  generator  is  disadvantageous. — 
Elek.  Zeit.,  Feb.  13,  1913. 

Signaling  Thunderstorms. — An  illustrated  description  of 
the  storm  indicator  of  the  Telefunken  company.  A  spark- 
gap  F  and  a  coil  5"  connected  up  to  the  earth  conductor  E 
are  inserted  into  the  aerial  wire  L,  as  shown  in  Fig.  5.  The 
coherer  Fr  and  a  blocking  condenser  C  are  arranged  in 
parallel  with  the  coil,  the  relay  circuit,  which  comprises  the 
cell  and  the  relay  coils  Sr,  being  branched  off,  as  usual, 
from  the  condenser.  The  secondary  circuit  of  the  relay 
contains  a  battery  B,  which,  when  the  relay  contact  is  com- 
pleted, actuates  a  tapper  K  and  a  recording  apparatus  (in 
the  present   case   a   single-stroke   bell    (7).     The   spark-gap 


having  been  adjusted  to  a  spark  distance  of  a  few  tenths 
of  a  millimeter,  a  series  of  sparks  will  pass,  thus  exciting 
the  coherer  and  sounding  the  bell  as  soon  as  there  are  any 
changing  phenomena  in  the  atmosphere.  Feeble  atmos- 
pheric accumulations — that  is  to  say,  far  distant  thunder- 
storms— will  result  in  a  slow  charging  of  the  aerial  wire, 
and   accordingly   in   the  passage   of   sparks  at  considerable 


FIG.    5 CONNECTIONS    FOR    STORM     INDICATOR 

intervals.  Since  the  signal  bell  is  sounded  in  the  very 
rhythm  of  spark  discharges,  the  sequence  of  sound  allows 
the  distance  of  the  thunderstorm  from  the  recording  appa- 
ratus to  be  gaged.  In  the  place  of  the  single-stroke  bell, 
a  Morse  recorder  with  self-disengaging  paper  tape  can  be 
connected  up  to  the  apparatus,  thus  marking  each  passage 
of  a  spark  by  a  point  on  the  tape.  If  the  speed  at  which 
the  paper  is  unwound  be  known,  the  distance  of  the  thunder- 
storm can  be  gaged  by  measuring  up  the  paper  tape  and 
counting  the  number  of  points  recorded  thereon. — London 
Elec.  Review,  Feb.  14,  1913. 


Book  Reviews 


Wechselstromtechnik.      By    Dr.    G.    Roessler.      Part    I. 

Berlin,  Germany:     Julius   Springer.     304  pages.      185 

illus.  Price,  9  marks. 
Dr.  Roessler's  writings  have  always  interested  the  elec- 
trical engineer.  The  author  is  a  man  of  great  erudition 
and  is  possessed  of  the  pedagogic  faculty  of  presenting  a 
complex  subject  in  a  thoroughly  scientific  manner  with  the 
utmost  clearness  and  lucidity.  The  book  treats,  first,  of 
general  definitions;  second,  of  general  principles;  third,  of 
alternating-current  transformers;  fourth,  of  generators 
for  single-phase  and  polyphase  currents;  fifth,  of  polyphase 
currents  and  rotating  fields;  sixth,  of  non-synchronous 
polyphase  motors  without  commutators.  It  can  be  heartily 
recommended  to  students  who  are  familiar  with  the  Ger- 
man language  and  who  wish  to  study  a  most  readable 
elementarv    treatise. 


\l  h.t.MEIXE     El.EKTROTECHNIK     HOCHSCHUL-VORLESUNGEN . 

By    P.    Janet.      Vol.    I.      Leipzig,    Germany:    B.    G. 

Teubner.  280  pages,  illus.  Price,  7  marks. 
This  book  is  a  German  translation  of  Prof.  Paul  Janet's 
work.  It  is  rather  difficult  to  do  justice  in  a  review  to  a 
book  of  this  nature  which  to  the  reviewer  has  passed 
through  a  double  translation.  As  a  class  book  for  students 
of  elementary  electricity  it  seems  interesting  and  suggestive. 
In  reviewing  a  book  of  this  character  by  a  French  author 
one  can  never  help  indulging  in  a  comparison  between  it 
and  the  master  treatise  of  Mascart  and  Joubert.  which  is 
so  well  known  and  clear.  There  can  be  no  question  that 
M.  Janet's  book  in  its  translation  will  be  of  great  interest 
to  German  readers,  but  it  can  hardly  be  expected  that  the 
American  reader  will  take  the  trouble  to  study  the  German 
translation  while  the  French  original  is  accessible. 
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New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Two-Circuit  Pendent  Switch 

For  controlling  two  circuits,  two  chandeliers,  two  clusters 
or  lamps  and  a  fan  from  one  location  a  two-circuit  arrange- 
ment is  the  most  convenient.  A  porcelain-type,  brass-shell 
two-circuit  pendant  has  been  added  by  the  Cutler-Hammer 
Manufacturing  Company,  Milwau- 
kee, Wis.,  to  its  standard  line  of 
supplies.  The  small  quick-break 
twin  mechanisms  are  inclosed  in 
the  base,  each  mechanism  being 
operated  by  its  own  push-bar.  The 
switch  is  rated  at  (1  amp.  [25  volts, 
or  3  amp,  250  volts. 

By  means  of  this  switch  a  large 
chandelier  or  cluster  of  lamps  may 
lie    divided    into    two    groups   con- 
trolled separately,  as  is  often  done 
in    large   stores   where   some   arti- 
ficial   lighting    i>    desired    during 
daytime.     Also  for  fan  electroliers 
where  the    Fan  and   lamps  may  be 
used    at    different    tunes,    the    two- 
circuit  pendant   affords  convenient 
control.      Various   other   combinations   in    which    it    will   be 
found   useful   will   readily   suggest   themselves.       The   switch 
has  been  approved  by  the  Underwriters'   Laboratories. 


PENDENT   s\\  I ■in,- 

rwo-ciRCun   con  i  roj 


An  Electric  Flashlight  "Pistol" 

An  electric-flashlight  "pistol,"  which  is  a  close  copy  of 
a  small  Coll  automatic  revolver,  has  been  brought  out  by 
the   Interstate    Electric    Novelty   Company,  of   New   York. 

The  case,  which  is  made  of  stamped  metal  with  gun  metal 
finish,  is  4  in.  long.     Complete  with  lamp  and  battery  the 

whole  device  weighs  only  4  ounces.  In  tile  muzzle  of  the 
toy  gnu  is  a  miniature  tungsten  lamp,  which  is  supplied 
with  electricity  from  a  small  battery  located  in  the  handle 
of  the  pistol.  The  switch  controlling  the  lamp  is  operated 
by  pressing  the  trigger.  \  continuous  light  may  be  ob- 
tained by  sliding  a  button  which  locks  the  trigger.  The  top 
of  the  magazine  is  removable,  allowing  for  replacement  of 


ni\     i-isim     CONTAINING       r\isn\     LAMP 

the  battery,  which  merely  slides  into  place  without  the 
necessity  of  connecting  anj  wire,.  This  harmless  novelty, 
besides  being  useful  in  looking  for  street  numbers  and 
keyholes,  may  serve  in  some  measure  as  a  protection,  par- 
ticularly for  women  and  children,  as  ii  looks  very  much  like 
a  real  weapon. 


Physician's  Electric  Centrifuge 

The  illustration  presented  herewith  shows  a  physician's 
electric  centrifuge  which  is  being  introduced  by  the  Lind- 
strom.  Smith  (  ompany,  2S1  South  Wabash  Avenue,  Chi- 
cago, 111.  It  is  claimed  that  this  outfit  covers  the  entire 
centrifugal  field  in  so  far  as 
;i  1  elates  to  therapeutic  work. 
I  In'  machine  is  equipped  with 
two  aluminum  tube  shields 
and  two  glass  tubes,  one  of 
which  i-  graduated  .nil  the 
other  plain.  It  is  claimed  that 
this  apparatus  permits  the  es- 
timation of  albumen,  chlorides. 
phosphates  and  sulphates  or 
precipitates,  casts,  crystalsand 
the  like  in  about  one  .and  one- 
half  minutes.  It  will  pi  1 
late  bacilli  in  sputum  or  will 
yive  the  correct  percenta 
blood  corpuscles  in  two  min- 
utes. The  motor  is  capable 
of  a  high  speed  and  is  so 
finely  adjusted  i'i:' 
neci  ar]  in  have  the  ap- 
l  mi.  1 1  111    position. 

The       motor       will       operate 
FOB     smoothly     at     any     speed     be- 
tween    1000    and     5000    r.p.m. 
The    '  and  decelera- 

tion are  gradual  to  avoid  any  possible  loss  of  the  contents 
of  the  tubes  which  might  he  brought  about  owing  to  a 
sudden   jerk  on  starting  or  slopping. 
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Electric  Drills  for  Direct-Current  and  Alternating- 
Current  Service 

The    accompanying    illustra 
high-power      •   in     portabli     electric    drill    made    by    the 
Standard    Electric    Tool    Company, 
of    Cincinnati,    <  >hn  <.    [01     1"  >ili    di 
reCt-Clirrent    and    alternating-current 
operation,  the  latti 

phase    or    threi  \s    will    be 

seen,  the  tool  illustrated  is  fitted 
with  screw  feed.  flu-  drills  are 
made      in         ■    111..      5    H>  in.. 

in..   "y$  in..   \(-in.  and  rs  in.  sizes. 
Ball    1"   "  used    throughout 

and  rigid  construction  and  high 
power  are  special  features.  Series 
motors  are  employed  on  all  direct- 
current  types.  The  mechanical  con- 
struction is 
that    these    drills    are    "fool-pri 

iia\  ing  ample  1  >\  erload 
are    provided     and     are     guaranteed 

not  10  run  hot  under  the  hardest  continuous  service.  This 
drill  is  similar  in  many  respects  to  the  tool  described  in  the 
Ian.  u.  101;.  issue  of  the  Electrical  World. 
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Safety   Cut-Out   Tungsten   Hanger   for   Industrial 
Use 

By  means  of  the  safety  cut-out  hanger  illustrated  here- 
with large  multiple  tungsten  lighting  units  used  for  indus- 
trial illumination  may  be  automatically  cut  out  of  circuit 
and  lowered  to  the  ground  for 
cleaning,  trimming  or  renew- 
ing. The  device,  which  is 
manufactured  by  the  Thomp- 
son Electric  Company,  337 
Superior  Avenue,  N.  W., 
Cleveland,  Ohio,  is  similar  in 
principle  and  operation  to  the 
larger  arc-lamp  hanger  made 
by  the  same  company. 

As  the  illustration  shows, 
the  sheave  arrangement  effects 
the  positive  alignment  of  the 
contacts,  while  perfect  connec- 
tion is  assured  by  the  con- 
struction, which  spreads  the 
contacts  by  the  weight  of  the 
lamp.  These  contacts  are 
wiped  clean  each  time  the 
lamp  is  lowered.  The  hanger 
contains  no  delicate  or  com- 
plicated parts,  and  all  mech- 
safety  cut-out  hanger  for  anism  is  fully  protected 
tungsten  lamp  against  dirt  and  weather  by  an 

inclosing  metal  sleeve. 
For  use  in  mills,  factories,  railway  shops  and  sheds,  and 
industrial  plants  of  all  kinds,  the  hanger  makes  it  possible 
to  clean  and  renew  lamps  from  the  ground,  without  danger 
of  the  trimmer's  falling.  Hanging  loops  of  wire  are 
avoided,  and  the  trimmer  runs  no  risk  of  shock,  for  the 
lamp  is  disconnected  when  lowered.  Cranes  or  ladders  are 
not  needed,  and  the  work  is  done  in  half  the  time  other- 
wise required.  Lamps  can  be  located  wherever  most  effec- 
tive, without  regard  to  accessibility,  for  this  is  assured  by 
the  hanger  in  any  position.  The  hanger  has  the  approval 
of  the  Nationn]  Board  of  Underwriters. 


their  application.  It  will  be  noted  that  the  16-in.  jointer 
and  the  24-in.  planer,  each  rated  at  7.5  hp,  and  the  group 
consisting  of  drill  press,  slotter,  two  speed  lathes,  8-ft.  post 
lathe  and  12-ft.  post  lathe  are  driven  by  3-hp  motors,  all  the 
machines  not  being  used  at  the  same  time. 


MOTOR-DRIVEN   PLANER 

The  wiring  in  this  plant  is  mostly  open  knob  and  tube 
work,  except  between  motors  and  starting  switches,  where 
iron  conduit  is  used  with  a  condulet  fitting  at  each  end. 
Watson  three-phase,  220-volt  squirrel-cage  motors  are  used. 
The  average  energy  consumption  per  month  is  about  1500 
kw-hr. 


Motor  Drive  in  Pattern  Works 

The  pattern  works  of  Charles  Jurack,  Milwaukee.  Wis., 
have  recently  been  equipped  for  electric  motor  drive  by  the 
Mechanical  Appliance  Company  of  Milwaukee.  There  is  a 
total  of  twenty-two  machines  operated  by  ten  motors,  seven 


RatmM 
in  H,, 


1  ,800 
1,800 
1  ,800 
1  .800 
I  .800 


Belted  to  6-in.  jointer. 
Belted  to  12-in.  jointer. 
Belted  to  16-in.  jointer. 
Belted  by  short  belt  to  band  ; 
Belted  by  short  belt  to  16-in.  t 


r.l.n   - 


Belted    to   24-in.    planer. 

Belted  to  16-ft.  line  shaft,   driving    two 

speed  lathes,  one  drill  press,  two  post 

lathes  and  one  slotter. 
Belted  to   12-ft.  line  shaft,  driving  four 

wood    speed    lathes    and    one    emer] 

wheel . 
Belted    to     16-ft.    line    shaft,    driving    a 

double-disk  grinder,  one  fan,  one'  core 

box  machine  and   one  gear  cutter. 


of  the  motors  being  used  for  individual  drive,  while  the 
other  three  drive  groups  of  machines.  One  motor  driving 
a  circular  saw  is  mounted  on  the  floor  within  a  wooden 
inclosure.  Two  motors  operating  band  saws  are  hung  on 
brackets  on  the  floor  below  and  all  other  motors  are 
mounted  on  brackets  11  ft.  above  the  floor.  The  accom- 
panying  table    gives    a    list    of    the    motors    employed    and 


Semi-Indirect  Lighting  Fixture 

The  so-called  "Brascolite  luminous  unit"  is  a  semi- 
indirect  lighting  fixture  constructed  almost  entirely  of 
glass.  The  canopy  or  reflector  is  made  of  dense  white  opal 
glass  depolished  on  the  outside.  The  suspended  bowl  is 
made  of  'Alba"  glass  which  is  said  to  have  excellent 
diffusing  qualities  and  very  little  absorption.     A  tripod  in 


FIXTURE    FOR    SEMI-INDIRECT    LIGHTING 

the  reflector  for  attachment  to  the  ceiling  is  of  cast  mal- 
leable iron,  to  which  is  attached  a  porcelain  flexible-tongue, 
center-contact  socket.  The  loops  below  the  reflector  are 
of  cast  brass  and  screwed  into  the  tripod,  thereby  carrying 
the  bowl  independently  of  the  reflector.  The  three  alumi- 
num chains  have  hooks  on  the  lower  end  so  that  the  bowl 
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can  be  easily  removed  for  cleaning  and  replacing  of  the 
lamp.  The  tripod  makes  it  possible  to  install  the  unit  to  a 
spud  or  to  the  side  holes  in  the  standard  4-in.  junction  box, 
or  to  use  wood  screws.  Insulating  joints  or  canopy  in- 
sulators are  not  required,  as  the  building  wires  are#  con- 
nected directly  to  the  brass  terminals  of  the  sockets  and 
the  reflector  is  a  non-conductor.  The  socket  is  placed  high 
in  the  reflector  to  obscure  the  skirt  of  the  lamp.  The  unit 
is  made  in  four  sizes:  For  60-watt  or  100-watt  lamp,  12-iii. 
diameter  reflector;  for  150-walt  lamp,  [4-in.  diameter  re- 
flector; for  250-watt  lamp,  18-in.  diameter  reflector;  for 
400-watt  or  500-watt  lamp,  22-in.  diameter  reflector. 

A  photometric  test  made  in  a  typical  office  room  with 
the  150-watt  unit  indicated  an  average  of  3.5  ft. -candles 
at  a  30-in.  plane.  The  fixture  is  said  to  be  non-corrosive 
and  to  retain  its  efficiency  indefinitely.  It  is  made  by  the 
St.  Louis  Brass  Manufacturing  Company,  Jefferson  and 
Washington  Avenues,  St.   Louis,   VIo 


Portable  Ozonizer 

The  ozonizer  shown  herewith  consists  o!  a  step-up  trans- 
former, tubes  for  generating  the  ozone  and  a  regulating 
switch,  all  contained  in  a  portable  case.  The  tubes  are  of 
glass  with  an  outer  coating  of  metal.  The  inner  walls  are 
lined  with  a  metal  mesh.  The  outer  coating  is  connected 
to  one  terminal  of  the  high-tension  winding  of  the  trans- 
former, and  the  inner  coating  is  connected  to  the  other 
high-tension  terminal.  The  uneven  distribution  of  poten- 
tial by  the  metal  mesh  on  the  inside  of  the  tubes  produces 
many  small  brush  discharges  which  generate  ozone. 

The  generating  cylinders  are  placed  above  the  trans- 
former and  are  vertical,  so  that  the  warm  air  rising  from 
the  transformer  and  from  the  inside  of  the  generating  tube- 
causes  an  upward  draft.  On  top  of  the  case  is  a  knob  con- 
nected to  the  regulating  switch  inside  the  case,  which  is 
connected  to  the  generating  tubes  in  such  a  manner  that  by 
turning  the  knob  to  the  positions  indicated  on  the  dial  the 
number  of  tubes  in  operation  may  be  regulated  from  one  to 
four. 

The  cylindrical  part  of  the  case  is  of  heavy  sheet  metal 


tion.  The  operation  is  practically  noiseless,  so  that  it  can 
be  left  running  in  the  sleeping  room  without  disturbance. 
Although  the  voltage  is  stepped  to  a  high  value,  the  circuits 
are  so  thoroughly  insulated  and  all  exposed  metal  parts 
are  electrically  so  connected  together  that  no  difference  of 
potential  can  exist  between  them  even  if  a  part  of  the  cir- 
cuit should  become  grounded  to  the  ease.  This  ozonizer  is 
made  by  the  Westinghousi  Electric  &  Manufacturing  Com- 
pany, East  Pittsburgh,  Pa. 


Small  Refrigerating  Machine 

A  small  refrigerating  equipment  known  as  the  Audiffren- 
Singrun  machine  is  being  imported  into  this  country  from 
France  and  placed  on  the  market  by  the  II.  W.  Jo'hns- 
Manville  Company,  New    ■ 

The  machine  is  of  notabl)  simple  construction  and  can 
be    operated    by    any    one    without    any    knowledge    of    the 


Casing 


Casing 


nd  ro  be  cooled 
1    ■■■■-.■  ^','- 


FIG.    I — SECTIONAL    VIEW    OF    REFRIGERATING    M  v 

machine  proper.  It  is  claimed  that  all  that  is  required  is 
to  close  and  open  the  switch,  the  unit  being  sdf-contained 
and  practically  fool-proof.  It  1-  operated  on  the  compres- 
sion system  using  sulphur  dioxide  as  the  refrigerating 
agent.  Externally  the  machine  is  similar  to  a  large  dumb- 
bell consisting  of  two  drums  or  globes  on  a  hollow  shaft. 
When  these  drums  are  revolved  the  machinery  within  is 
set  in  motion,  producing  the  cooling  effect.  There  are  no 
joints,  valves,  gages  or  stuffing  boxes  requiring  attention. 
The  machine  is  delivered  complete  and  hermeticalh   sealed 


'■i  an  r 


and  the  top  and  bottom  of  wood.  Ibis  wood  is  thoroughly 
seasoned  and  heavy  enough  to  prevent  warping.  It  is  fin- 
ished in  either  white  enamel  or  polished  mahogany  for  the 
wooden  parts  and  dull  black  for  tin-  remainder  of  the  case. 
The  ozonizer  is  designed  for  connection  directly  to  a 
lamp  socket   ami   takes  only    iS  watts  at   maximum  produc- 


ready    to  started.      Advantages 

claimed  '■  1  this  machine  are  the  small  quantity  of  con- 
densing water  required  and  its  ability  to  operate  with  much 
wanner  condensing  water  than  other  machines.  The  space 
required  is  very  small,  an  important  consideration  par- 
ticularly in  private  bouses,  apartments,  clubs,  cat.  - 
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Clamp  for  Gas  and  Electric  Outlets 

A  clamp  for  holding  electric  wiring  and  gas  pipes  in 
position  at  outlets  has  been  placed  on  the  market  by  the 
T.  &  W.  Manufacturing  Company,  Milwaukee,  Wis.  Nails 
and  staples  bent  over  looms  have  proved  unsafe  as  they 
generally  damage  the  insulating  quality  of  the  material. 
The  old  method  of  binding  the  looms  to  the  pipe  outlets 


the  main  turbines  separately,  so  that  by  comparison  with 
the  machine  watt-hour  meters  the  daily  average  steam 
economy  of  the  turbines  can  be  checked. 

The  metering  device  employed  is  the  V-notch  weir,  which 
was  selected  because  of  its  accuracy  at  small  flows  as  well 
as  at  the  rated  flow.  It  was  incorporated  in  the  Cochrane 
feed-water  heater  because  the  total  boiler-feed  supply,  in- 


OUTLET    CLAMPS    INSTALLED 


APPARATU 


with  friction  tape  does  not  produce  a  good  mechanical  re- 
sult. It  is  stated  that  with  clamps  of  the  type  illustrated 
neither  of  these  difficulties  is  encountered.  The  clamp  is 
punched  from  strap  steel  and  is  rounded  at  the  edges  to 
eliminate  the  possible  danger  of  cutting  the  loom  should 
it  be  necessary  to  bend  it  at  an  angle  with  the  clamp.  These 
clamps  are  made  for  gas  outlets  alone,  for  electric  outlets, 
or  for  combination  gas  and  electric  outlets.  The  illustration 
presented  herewith  shows  a  combination  gas  and  electric 
outlet  installed  with  these  clamps. 


Belt  Clamp 

For  placing  new  belts  and  to  facilitate  quick  lacing  a  belt 
clamp  of  unusual  design  has  been  put  on  the  market  by  the 
Higgins  Machinery  Company,  Seattle,  Wash.  The  clamp 
consists  of  two  arms  in  V-shaped  arrangement,  provided  at 
the  upper  ends  with  clamps  to  be  tightened  on  to  the  belt 
ends.  Between  the  two  arms  is  a  toothed  segment,  which 
is  engaged  by  a  ratchet  wheel  turned  by  means  of  a  crank. 
This  when  turned  draws  together  the  ends  of  the  belt.  It 
is  claimed  that  by  means  of  this  device  a  belt  can  be  made 
ready  for  lacing  in  three  minutes. 


Large  Feed-Water  Meters 

The  largest  boiler-feed  water  meters  so  far  ordered  are 
now  under  construction  in  the  shops  of  the  Harrison  Safety 
Boiler  Works,  of  Philadelphia.  This  equipment  has  a 
capacity  of  1,200,000  lb.  of  water  per  hour,  which  is  equiva- 
lent to  about  30,000  boiler-hp,  or  100,000  turbine  hp. 

The  combined  apparatus  is  more  than  a  meter,  however, 
since  it  also  serves  as  a  hot-well  for  the  condensed  turbine 
returns,  as  a  make-up  water  regulator  for  supplementing 
these  returns,  and  as  a  boiler-feed  water  heater,  utilizing 
the  steam  exhausted  by  circulating  pumps,  boiler-feed 
pumps,  etc.,  to  heat  the  total  boiler-feed  supply  up  to  210 
deg.  Fahr. 

Besides  measuring  the  total  boiler-feed  supply,  from 
which  may  be  determined  the  amount  of  water  evaporated 
per  pound  of  coal  used,  as  well  as  the  efficiency  and  capacity 
of  the  boilers,  the  outfit  also  measures  the  condensate  from 


eluding  raw  make-up  water  and  drips  and  returns,  is  here 
brought  together  before  being  fed  to  the  boiler.  Inclosing 
the  notch  within  the  meter  also  avoids  all  annoyance  and 
loss  of  heat  through  escape  of  vapor. 

A  great  advantage  of  the  notched-weir  method  is  that  by 
reading  the  head  on  the  weir  and  calculating  the  flow  there- 
from according  to  carefully  verified  formulas  the  indication 
of  the  recording  instrument  can  be  checked  at  any  time. 
To  obtain  the  same  verification  with  other  forms  of  meters 
involves  weighing  or  measuring  tests  which  often  cause 
no  little  expense. 

Referring  to  the  illustration,  the  condensed  returns  will 
be  seen  to  flow  into  the  central  compartment  of  the  com- 
bined meter  and  dividing  box,  located  on  the  turbine  floor. 
From  this  central  chamber  the  water  passes  under  hori- 
zontal baffles,  one  on  either  side,  into  the  still-water  cham- 
bers, from  which  it  overflows  through  two  V-notches  to  the 
outflow  chambers. 

The  raw  make-up  water  enters  a  dividing  box  located 
above  the  hot-well  and  meter  chamber  just  described,  where 
it  is  separated  into  two  equal  parts,  each  flowing  into  the 
corresponding  outflow  compartment  of  the  meter  chamber. 
From  the  outflow  compartments  the  water  descends  to  the 
two  metering  heaters,  operated  as  a  single  heater  on  the 
multiple-unit  system.  Provision  is  made  for  cutting  either 
heater  out  of  service  for  cleaning  or  inspection  while  the 
other  continues  in  operation. 

From  the  cold-water  trough  of  the  heaters  the  water 
overflows  upon  the  trays  and  is  heated  to  210  deg.  Fahr., 
after  which  it  travels  to  the  end  of  the  heater  and  passes 
downward  under  a  baffle,  and  then  up  into  a  "still-water 
chamber."  From  the  latter  it  overflows  through  two 
V-notch  weirs  into  a  large  storage  and  pump-supply  cham- 
ber that  occupies  nearly  the  whole  lower  half  of  the  heater 
shell. 

The  large  size  of  these  pump-supply  chambers  is  of  con- 
siderable importance,  since  it  insures  a  fairly  uniform  flow 
through  the  meter  proper,  without  fluctuation,  independently 
of  racing  of  feed  pumps  or  other  disturbances  in  the  boiler- 
feed  line. 

The  level  of  the  water  in  the  still-water  chamber  is  re- 
corded by  a  simple  mechanical  device,  which  also  gages 
the  flow  from  instant  to  instant  throughout  the  day.  be- 
sides giving  the  total  flow  taking  place  in  any  given  period 
of  time. 
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Public   Utility,  Commercial,  Corporate  and  Trade   Devel- 
opments—The  Electrical  Material  and   Security  Markets 


The  Increase  in  the  Number  of  Holding  Companies. — In 
our  issue  for  Dee.  28,  191 2,  page  1353,  we  presented  the  re- 
sults of  an  analysis  which  was  made  to  determine  the  extent 
to  which  centralization  of  ownership,  as  shown  in  the  num- 
ber of  holding  companies,  had  progressed  in  this  country 
in  cities  of  5000  or  more  population.  This  analysis  showed 
that  as  of  Sept.  30,  1912,  in  1159  such  cities  there  were  528 
syndicate  or  holding  company  plants,  524  independent 
plants  and  205  municipal  plants,  there  being  included  in 
these  ninety-eight  cities  in  which  there  is  competition 
between  two  or  more  of  these  three  classes  of  service.  In 
Moody's  Magazine  for  February,  1912,  Mr.  Edward  B.  Lee 
makes  the  following  observation  upon  the  results  of  our 
analysis:  "It  does  not  follow  because  the  electric  light  and 
power  plants  of  more  than  45  per  cent  of  the  cities  of 
5000  population  or  more  in  the  United  States  have  ceased 
to  be  independent  properties  that  no  more  successful  hold- 
ing companies  for  this  kind  of  property  can  be  organized. 
It  does  most  certainly  follow,  however,  that  greater  caution 
and  judgment  than  ever  before  must  be  used  in  the  acqui- 
sition of  electric  light  and  power  properties  for  holding 
company  purposes,  as  much  of  the  cream  has  been  skimmed 
off  and  as  there  is  more  competitive  buying  of  properties 
and  as  the  owners  of  the  properties  still  independent  are  apt 
to  hold  them  for  prices  much  higher  than  were  paid  for 
properties  now  a  part  of  successful  holding  companies 
organized  a  few  years  ago.  It  would  not  be  surprising  if  in 
the  eager  search  for  properties  now  so  manifest  prices  were 
paid  which  even  the  advantages  from  holding  company 
management  cannot  entirely  overcome.  Accordingly,  in- 
vestors would  do  well  to  use  as  much  care  and  discrimi- 
nation in  purchasing  the  securities  of  holding  companies  as 
in    purchasing    securities    of   any    individual    company." 

Will  Tie  in  Its  Ohio  Properties. — With  more  economical 
operation  as  the  object  in  view,  the  American  Gas  &  Elev 
trie  Company,  30  Church  Street.  New  York,  is  planning  to 
shut  down  the  small  generating  stations  now  supplying 
energy  to  a  number  of  Ohio  communities  in  which  it  ha* 
purchased  the  public-Utility  properties,  to  divide  these  com- 
munities  into  groups  and  to  supply  each  group  with  elec- 
trical energy  from  a  large  central  station.  Four  groups 
are  to  be  arranged  at  this  time.  One  of  these  will  be  com- 
posed of  the  small  towns  near  Newark,  Ohio;  the  second 
of  the  towns  near  Canton,  the  third  of  those  near  Tiffin, 
and  the  fourth  of  the  communities  around  Wheeling.  W. 
Va.  As  part  of  the  plan,  a  transmission  line  is  to  be  built 
from  Newark  to  Lancaster,  and  this  will  lie  eventually  tied 
in  with  a  line  from  Wheeling,  W.  Va.  A  10.000-kw  station 
lias  just  been  completed  in  the  last-named  place  and  will 
be  enlarged  later  on  to  possiblj  40.OOO  kw.  A  5000-kw 
station  is  in  course  of  erection  at  Newark,  and  this  will  be 
enlarged  to  15,000  kw  later  on.  Among  the  Ohio  proper- 
ties of  the  American  Gas  X-  Electric  (  ompany  are  the 
Canton  Klectric  Company.  Licking  Light  &  Power  Com- 
pany. Newark:  Fremont  Yaryan  Company,  Fremont;  Ohio 
Light  &  Power  Company.  Tiffin;  Lancaster  Electric  Light 
Company,  and   Mount   Vernon    Electric   Company, 

Kings  County  Electric  Light  &  Power  Meeting. — At  a 
meeting  of  the  stockholders  of  the  Kings  County  Electric 
Light  &  Power  Company  and  the  Edison  Electric  Illumi- 
nating Company  of  Brooklyn  on  Feb.  24.  the  toll- 
board  of  directors  for  both  companies  was  elected  for  the 
ensuing  year:  Frank  Bailey,  William  Hern,  \nthonv  N 
Brady,  Nicholas  F.  Brady,  Horace  C.  DuVal,  Walton  lei 
gueson,  Bernard  Gallagher.  William  V.  Hester,  Seth  L. 
Keeney,  Thomas  E.  Murray,  W.  F.  Sheehan,  James  X.  Wal- 
lace and  W.  E.  Wells.  All  of  these  were  re-elected  with  the 
exception  of  W.  F.  Wells,  who  is  now  general  manager  <  t 
both  companies  and  takes  the  place  of  W.  W.  Freeman,  who 


was  formerly  general  manager,  vice-president  and  director 
of  both  companies.  The  combined  annual  report  of  the 
two  companies  for  the  year  ended  Dec.  31,  1912,  shows 
gross  operating  revenue  of  $5,167,669,  as  compared  with 
$4,707,914  in  1911.  Operating  expenses,  including  taxes  and 
depreciation  charges,  were  $3,379,343,  as  against  $2,928,450 
in  the  preceding  year,  and  the  balance  to  credit  of  profit  and 
loss,  after  all  deductions,  was  $101,408.  as  compared  with 
$178,288   in    191 1. 

Annual  Statement  of  Northern  States  Power  Company. — 
For  the  year  ended  Jan.  31,  1913,  the  Northern  States 
Power  Company  reports  for  itself  and  constituent  com- 
panies gross  earnings  of  $3,035,723.  It  is  to  be  noted, 
however,  that  this  includes  the  results  from  the  operation 
of  the  Minneapolis  General  Electric  Company  for  only  the 
eight  months  from  June  1.  1912,  to  Jan.  31,  1913.  The  net 
earnings  were  $1,504,573  and  from  these  were  paid  fixed 
charges  amounting  to  $920,484  and  preferred-stock  divi- 
dends of  $447,698.  The  Northern  States  Power  Company 
has  $5,975,000  of  common  stock  outstanding.  $8,386,700  of 
preferred  stock  and  $5,000,000  of  6  per  cent  notes.  The  item 
of  constituent  companies'  bonds,  etc.,  amounted  to  $17,465,- 
000.  This  includes  seventy  shares  of  Minneapolis  General 
Electric  Company  6  per  cent  preferred  stock,  which  is  not 
yet  acquired,  although  dividends  on  it  are  included  in  the 
item    of    fixed    char;' 

Johns-Manville  Company  Reported  as  Interested  in  Chi- 
cago Factory  Site. —  Daily  newspapers  publish  a  report  that 
the  II.  W.  Johns-Manville  Company  ha*  purchased  a  largi 
site  at  Riverdale.  on  the  southern  limits  of  Chicago,  oi 
which  to  erect  a  manufacturing  plant  to  cost  several  million 
dollars  and  to  emploj  several  thousand  hand-  No  official 
confirmation  of  the  story  has  been  authorized,  although  11 
is  believed  that  the  company  has  obtained  options  on  land 
in  the  outskirts  of  Chicago.  If  a  factory  should  be  built  in 
or  near  Chicago,  it  would  probablj  be  devoted  to  the  com 
pany's  asbestos  and  pipe-covering  products  rather  than  iis 
various  electrical  specialties 

Defeat    Municipal    Ownership    Plan    for    Sharon    (Pa.). — 
The   city  of  Sharon.   Pa.,  at  a  referendum   election   held   r< 
cently,  rejected  a  proposition  to  erect   .1   municipal   lighting 
plant      The  plan  was  defeated  bj   a  majority  of  89  in  a  vote 
of   1103.     In    May.    ioi-'.  a  proposition   i"   bond  the  city   tor 
the   construction    of   the    plant    was    earned,    hut    as   a    reduc 
tion    took   place    subsequently    in    the    rates   of   the    central 
station    company,    this    proposition    was    again     referred    to 
the    voters,    with    the    result    stated    above.      A    live-yea! 
tract    for    all    the    municipal    lighting    requirements    will    be 
signed  by  the  1  m   I  oum  il  with  the  Mahoning  8    - 
Railway  fc  Light  Company, 

Sell    Property    of    Allis-Chalmers    Company. —  In    ai 
ance   with   the   reorganization   plan,   tin    pi  'pert) 

of  the   Allis-Chalmers   Company  was  sold  on   Feb.   -' 
$4,000,000.    in    Milwaukee,    to    representatives    of    the 
ganization    o  who    were    the    only    bid 

-ale   included   stocks,   bonds,   mortgages,   raw   material 
counts  ami   order-.      Th< 

as  noted   m   thi  se  colv.mns. 

Growth    of    Tungstolier    Business.  the    rapid 

growth   oi   11-   business   m   the  past     e-    years,   thi 
tolier   Work-   xi   General   Electric   Company  have   found  it 
necessary   to  build  a  new  fact  The 

new  plant  will  he  one  of  the  |  ire-manufacturing 

institutions   in    the   country. 

Increases  Its  Capital  Stock. — The  Tamp;  cetric 

Company  has  incn  $1,870,000  to 

$J._M4.000. 
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Detroit  Edison's  Year. — The  annual  report  of  President 
Alexander  Dow  of  the  Detroit  Edison  Company,  Detroit, 
indicates  a  very  rapid  growth  of  the  business  in  that  city. 
A  15,000-kw  generator  has  been  ordered  for  delivery  early 
in  the  summer,  and  it  will  be  installed  in  the  No.  2  station. 
Improvements  begun  in  1912  will  almost  double  the  capac- 
ity of  Station  No.  1  as  compared  with  1909  by  the  end  of 
this  year,  when  the  combined  capacity  of  the  two  stations 
will  be  93,000  kw.  Mr.  Dow,  however,  says  this  will  be 
no  more  than  the  company  will  need  if  the  city  continues 
its  growth,  and  it  will  be  insufficient  for  1914.  To  provide 
for  the  early  future  the  directors  have  been  engaged  in 
making  provision  for  the  construction  of  a  power  station  on 
the  river  front  about  8  miles  above  Delray.  Concerning 
the  operation  of  the  Detroit  Edison  Company  and  its  con- 
stituent companies  in  1912,  President  Dow  says:  "The  gross 
earnings  for  the  year  were  $4,385,615.17,  as  compared  with 
$3,598,094.11  for  the  year  191 1,  an  increase  of  $787,521.06,  or 

21.8  per  cent,  and  the  net  earnings  were  $1,858,434.85,  as 
compared   with   $1,536,904.22,   an    increase   of  $321,530.63,   or 

20.9  per  cent,  and  the  surplus  after  interest  charges  paid 
and  accrued  was  $1,145,569.20,  as  compared  with  $853,174.90, 
an  increase  of  $292,334.30,  or  34.2  per  cent.  The  business 
of  the  Eastern  Michigan  Edison  Company  included  in  the 
foregoing — that  is  to  say,  the  business  of  the  territory  be- 
yond the  city  of  Detroit  and  its  '  immediate  vicinage — is 
$431,071.99  gross  earnings  and  $181,570.52  net  earnings,  in- 
creases of  23.3  and  19.9  per  cent  respectively.  The  number 
of  general  light  and  motor-service  customers  connected 
increased  from  55,407  to  70,763.  Our  business  in  Detroit 
was  very  good  in  1912  and  the  prospects  for  1913  are  equally 
good." 

New  Plan  for  Doherty  Companies. — The  directors  of  the 
Cities  Service  Company,  the  Consolidated  Cities  Light. 
Power  &  Traction  Company  and  the  Utilities  Improve- 
ment Company  have  approved  a  plan  by  which  an  ex- 
change of  underlying  companies  has  been  effected  by  these 
three  corporations,  and  additional  companies  have  been 
taken  over.  Henry  L.  Doherty  &  Company,  organizers 
and  managers  of  the  three  corporations,  state  that  under 
the  rearrangement  and  by  the  taking  over  of  the  new 
properties  the  net  earnings  of  the  Cities  Service  Company 
will  be  increased  from  $1,113,732  for  the  year  ended  Dec. 
31,  1912,  to  a  basis  of  $1,757,798  for  the  year,  and  the 
amount  earned  for  the  common  stock  increased  from  a 
little  over  9  per  cent  to  more  than  12  per  cent,  even  on  the 
large  capitalization  under  the  new  plan.  The  net  earnings 
of  the  Consolidated  Cities  Light,  Power  &  Traction  Com- 
pany, which  were  $308,288  for  the  year  ended  May  31,  1912, 
will  be  increased,  they  state,  to  a  basis  of  $715,232,  with  an 
earning  power  for  the  stock  of  5.16,  as  compared  with  a 
little  more  than  2.16  per  cent.  The  net  earnings  of  the 
Utilities  Improvement  Company,  which  were  $1,083,000  for 
the  year  ended  Dec.  31,  1912,  are  estimated  at  $1,720,400. 
which  will  give  5.18  per  cent  nn  the  outstanding  common 
stock. 

Long  Acre  Electric  Light  &  Power  Progress. — The  Public 
Service  Commission  for  the  First  New  York  District,  by  a 
vote  of  three  to  two,  has  adopted  a  resolution  directing  its 
counsel  to  prepare  a  certificate  approving  the  construction 
of  an  electric-light  plant  by  the  Long  Acre  Electric  Light  & 
Power  Company,  New  York.  As  has  been  recorded  pre- 
viously in  these  columns,  the  Long  Acre  company  applied 
in  1908  to  the  commission  for  permission  to  issue  $50,000,000 
in  bonds  and  $10,000,000  in  stock.  This  application  was 
denied,  and  the  company  took  the  matter  to  court.  The 
Appellate  Division  decided  against  the  commission,  and  di- 
rected it  to  permit  the  company  to  issue  stocks  and  bonds 
in  an  amount  sufficient  for  its  legitimate  needs.  Acting 
under  that  decision,  the  commission  subsequently  let  the 
company  issue  about  $2,000,000  in  stock  and  $2,000,000  in 
bonds.  The  New  York  Edison  Company  appealed  from  this 
order  to  the  court.  The  Appellate  Division  again  upheld 
the  order  granting  the  Long  Acre  company  permission  to 
issue  securities.  The  case  was  taken  to  the  Court  of  Ap- 
peals, which  a  few  months  ago  reversed  the  decision  and 
upheld  the  original  decision  of  the  commission. 

Public  Service  Company  of  Northern  Illinois  Absorbs 
Gas  Company. — The  stockholders  of  the  Public  Service 
Company   of    Northern    Illinois,   at    the    annual    meeting   in 


Chicago  on  Feb.  24,  approved  the  proposition  to  absorb 
the  Northwestern  Gas  Light  &  Coke  Company,  and  the 
merger  is  now  an  accomplished  fact.  The  Northwestern 
Gas  Light  &  Coke  Company  is  said  to  control  the  sale 
of  gas  in  forty-four  suburbs  north  and  west  of  Chicago, 
serving  a  population  of  200,000.  It  has  plants  in  Oak  Park. 
Blue  Island  and  Evanston,  111.  Control  of  the  North- 
western company  recently  passed  to  Samuel  Insull  per- 
sonally and  now  is  again  transferred  to  the  Public  Service 
Company  of  Northern  Illinois.  The  stockholders  of  the 
latter  company  authorized  the  issuance  of  20,000  shares  of 
common  stock  to  be  given  to  the  stockholders  of  the 
Northwestern  company  in  exchange  for  their  stock.  It 
was  announced  that  the  Public  Service  Company  of  North- 
ern Illinois  will  soon  go  out  of  the  street-railway  business, 
as  it  has  decided  to  sell  the  one  small  line  which  the 
corporation  now  owns  and  operates  in  Streator,  111.  The 
old  directors  of  the  company  were  re-elected. 

Crocker-Wheeler  Company  on  Business  Outlook. — An 
official  of  the  Crocker- Wheeler  Company,  Ampere,  N.  J., 
was  quoted  this  week  as  follows  on  the  outlook  in  the 
electrical  business:  "The  Crocker- Wheeler  Company  is  em- 
ploying 25  per  cent  more  men  at  its  factories  than  in  Feb- 
ruary, 1912,  but  many  orders  for  materials  placed  last  Au- 
gust with  steel  companies  have  not  yet  been  delivered. 
This  delay  in  delivery  applies  to  steel  products  in  general 
and  deliveries  are  now  at  five  or  six  months.  The  copper 
market,  on  the  other  hand,  has  eased  off  to  some  extent. 
The  general  tendency  of  the  electrical  business  shows  a 
slackening,  but  the  majority  of  the  companies  report  that 
they  have  booked  more  business  so  far  this  year  than  in  the 
corresponding  period  of  a  year  ago.  Prices  of  material 
have  held  very  firm,  except  pig-iron,  which  has  gone  down. 
The  chief  congestion  is  in  sheet  steel,  which  is  essential 
for  all  sorts  of  electrical  machinery." 

New  Central  Colorado  Reorganization  Plan. — The  reor- 
ganization committee  of  the  Central  Colorado  Power  Com- 
pany has  filed  with  the  Columbia-Knickerbocker  Trust 
Company,  New  York,  and  the  Commonwealth  Trust  Com- 
pany, of  Boston,  a  revised  plan  of  reorganization,  in 
place  of  that  dated  Nov.  25.  1912,  and  referred  to  in  these 
columns  Dec.  7,  1912.  Lender  the  new  plan,  bondholders 
of  the  Central  Colorado  company  will  receive  90  per  cent 
of  their  principal  in  common  stock  of  the  new  company 
instead  of  the  75  per  cent  provided  in  the  former  plan. 
The  committee  states  that  under  the  new  plan  it  sees  an 
excellent  future  for  the  new  company  in  furnishing  elec- 
trical energy  for  operating  the  mountain  divisions  of  rail- 
roads and  in  the  acquisition  of  new  properties. 

New  Owners  for  Hornell  (N.  Y.)  Company. — The  Hor- 
nell  Electric  Company,  which  furnishes  electric  light  and 
steam  heat  for  the  city  of  Hornell,  N.  Y.,  has  changed 
ownership,  the  new  owners  taking  the  property  on  Feb.  28. 
Harvey  L.  Elkins,  of  Philadelphia,  was  elected  president: 
Eugene  F.  McCabe,  of  Titusville,  Pa.,  vice-president  and 
general  manager:  William  Maul  Measey,  of  Philadelphia, 
treasurer,  and  William  J.  Seltzer,  of  Philadelphia,  secretary. 
These  gentlemen,  with  Samuel  T.  Beatty,  of  Dansville,  N.  Y., 
form  the  board  of  directors.  L.  T.  Mason,  of  Hornell,  is 
the  superintendent  in  charge.  This  syndicate  owns  and  op- 
erates plants  in  Dansville,  N.  Y.:  Titusville.  Pa.,  and  Mo- 
berly,  Mo. 

Diesel  Engines  for  Arizona  Mining  Plants. — The  Usine 
1  aids  Freres,  Ghent,  Belgium,  of  which  W.  R.  Haynie. 
30  Church  Street,  New  York,  is  United  States  representa- 
tive, is  contracting  with  Phelps,  Dodge  &  Company,  99 
John  Street,  New  York,  for  two  1000-hp,  two-cycle,  four- 
cylinder  Diesel-type  engines  for  use  at  one  of  its  Arizona 
mining  plants.  These  engines  will  be  direct-connected  to 
60-cycle  alternators.  This,  it  is  said,  is  the  first  sale  of 
stationary-type  Diesel  engines  as  large  as  these  in  this 
country. 

Goulds  Manufacturing  Company's  Annual  Meeting. — The 
annual  meeting  of  the  stockholders  of  the  Goulds  Manufac- 
turing Company  was  held  at  Seneca  Falls,  N.  Y.,  Feb.  24 
No  change  was  made  in  the  board  of  directors,  and  the  fol- 
lowing officers  were  re-elected:  President,  N.  J.  Gould; 
vice-presidents,  D.  V.  Colby,  W.  D.  Pomeroy,  W.  E.  Davis, 
W.  E.  Dickey:  secretary,  H.  S.  Fredenburg;  treasurer,  B.  R. 
Wells,  and  assistant  treasurer,  E.  W.  Medden. 
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Industrial  Securities 


Security 


Allis-Chalmers,  t.r.,3dpd...  $15,501,800 

Allis-Chal.,  pi.,  t.r.,  3d  pd.  ..  14,IOS,500 

Amalgamated  Copper !  153,887,900 

American  Tel.  &  Tel ,  335,001.000 

Electric  Storage  Battery,  c.  16.074,425 

General  Electric !  101.203.500 

Mackay  Cos.,  c 41,380.400 

Mackay  Cos.,  pf 50,000.000 

Western  Union  Tel 99,745,400 

Westint'houseE.  &M..C.   .  33,821.200 

Westinghouse  E.  &M..pf.  .  3,998,700 

♦Last  price  quoted. 


NEW   YORK  METAL  MARKET  PRICES. 

, Feb.  25 ,  , Marcli  4 

Conner-                                                          Bid.         Asked.  Bid.       Asked. 

Standard,    spot 14.07^        14.37/.        14.75 

£         s      .1  £        s     d 

London,   standard,  spot 04       0     0  66       0     0 

Prime     Lake 14.75  to  14.85  14.87J4  to  15.00 

Electrolytic     14.70  to  14.80  14.85      to  14.95 

Casting  '  14.60  to  14.65  14.70      to  I 

Copper   wire,   base 16.25  16.00       lo  16.25 

Lead    4.35  4.35 

Nickel              40.00  to  45.00  40.00       to  45.00 

o  b    smelter 9.00  8.25 

Spelter,    spot 6.37J4  6.3        to    6.45 

Tin,  spot 47.75  47.75 

Aluminum: 

Prompt    delivery 25.50  to  26.00  25.50      to  26.00 

Future    25.50  to  26.00  25.50      to    

OLD  METALS. 

Heavy  copper  and   wire... 13.37 '-.'■  13.50 

Brass,    heavy 8.75  9.00 

Brass,    light 7.75  7.75 

Lead,     heavy 4.15  4.15 

Zinc,     scran  5.37; 

COPPER   EXPORTS  IN  MARCH. 

,    5 6.105 


Personal 


iperintendent 


Mr.  George  Ostrander  has  been  appoir 
of  power  and  light  at    Brampton,  Ontario. 

General  George  H.  Harries  was  appointed  a  delegate  to 
the  Lakes-to-Gulf  Good  Roads  Association  which  tint  in 
Washington  Marcli  6. 

Mr.  W.  A.  Brothwell  has  I. ecu  elected  treasurer  of  the 
Essex  (Conn.)  Light  iX;  Power  Company,  succeeding  Mr. 
W.  G.  Secley.  who  becomes  vice  president. 

Mr.  Albert  Mohr,  vice-president  oi  John  Mohr  &  Suns. 
boiler  manufacturers,  Chicago,  lias  I. ecu  appointed  om  ol 
the  South  Park  Commissioners  of  thai   city. 

Mr.  T.  H.  Hogg,  formerly  managing  editor  of  The 
Canadian  Engineer,  lias  resigned  to  become  associated  with 
the  Hydro-Electric  Power  Commission  of  Ontario. 

Mr.  L.  A.  McArthur.  former  assistant  manager  of  the 
Pacific  Power  &  Light  Company,  of  Portland,  On  .  is  now 
stationed  at  North  Yakima,  Wash.,  as  local  agent  For  the 
same  corporation. 

Mr.  R.  W.  Clark,  for  the  last  five  years  assistant  commer- 
cial manager  of  the  Minneapolis  General  Electric  Company, 
has  joined  the  staff  of  the  Puget  Sound  Light  &  Power  Com- 
pany at  Seattle,  Wash. 

Mr.  F.  J.  Forbes  has  resigned  as  superintendent  and  chief 
electrician  of  the  Portage  (Wis.)  Electric  Light  Company 
to  remove  i"  Racine,  Wis.  where  he  will  have  chargi  o 
outside  plant  construction. 

Mr.  Eugene  F.  McCabe,  vice-presidenl  and  manager  of 
the  Titusville  (Pa.)  Light  &  Power  Company,  has  been 
appointed  vice-president  and  general  manager  of  the  Ilornell 
(N.  Y.)  Electric  Company. 

Mr.  Arthur  H.  Hull,  For  the  past  three  and  a  hall 
associated     with     the     engineering     department     of     Smith 
Kerry  &  Chase,  has  recently  joined  the  designing  engineer- 
ing star)  of  the   Hydro  Electric   Power  Commission  oi 
tario. 


Mr.    L.    M.    Page,    formerly    in    charge    of    the    Madison 

i  Wis.  i   sahs  .iii :    iln     I    irl    Wayne  Electric  Works,  has 

succeeded   Mr.  T.  J.   Ryan  as  district  manager  of  the 
Wayne   Electric   Works  in   Cincinnati. 

Mr.  Thcmas  F.  Kelly,  formerly  contract  agent  for  the 
Dominion  Power  oc  Transmission  Company  of  Hamilton. 
Ont.,  has  lain  appointed  -ales  manager  of  the  Dayton 
Power  &  Light  Company,  of  Dayton,  Ohio. 

Mr.  Samuel  Insull,  president  o  tht  (  ommonwealth  Edi- 
son   Company,    Middle   West    Utilities   Company   arid   othei 

electrii    servi mpanii    ,  returned  to  his  desk  in  Chicago 

last   week  after  an  journ  in  Eui 

Mr.  William  G.  Merowitz  has  severed  his  connection 
with     the     II  it     Electric     Company     to     b< 

power  apparatus  -  the  Northern  Electrical 

&  Manufacture  n>   of  Montreal.  Canada. 

Mr.   F.   A.   Creighton. 
I  'i  inc<    Albert,   Sa   I 

managei     ol    the    civil    hydroelectric    development    work    at 
I    i  i  olle   Falls,   15  miles  distant  from   Princ<     Albert. 

Mr.   T.   J.   Collins   has  nted   contract   agent    for 

the     Amesbury     Electrii      1  Amesbury. 

Mass       Mr     Collins    was    formerly   connected    with    the   Cen- 
tral   Massachusetts   Electric   Company   at    Palmer.    Mas-. 

Prof.   George  Goldman,  of   the   elei 
partment    of    Syrai  use    1  eci  rttly    addressed    the 

Cleveland    Section    of   the     American    fnstil  ctrical 

Engineers,    on    the    subject    of    trans  u    multi-fre 

quency  operation. 

Mr.  W.  W.  Cole  has  been  appointed  general  manager  of 
the  Citizens'  Light  &  Power  Companj    0    Oil  <    ty,  Pa.,  suc- 
ceeding Mr.  F.  D.  Shaffer.     Mr.  Cole  has  for  several 
been  associated  with   the  public  utilities   department   of  the 
Day  &  Zimmerman  Companj 

Mr.  W.  J.  Richardson  has  become  superintendent  of  the 
Radford  Light  &  Lower  Company,  of  Radford,  Va.  Mr. 
Richardson,  formerly  of  Ann  Vrbor,  Mich.,  was  until  re- 
el ntly  superintendent  of  the  Carlisle  Electric  Light  & 
Power  Company,  of  Carlisle.  Ky. 

Prof.  C.  R.  Moore,  who  has  beer  in  charj  of  electrical 
design  at  Purdue  University,  plans  to  devote  a  portion  of 
his  time  hereafter  as  engineer  for  the  Lafayette  Electric  & 
Manufacturing  <  ompany,  of  Lafayette  Ind  Prof.  Mo,, re 
will  continue  his  course  of  lectures  on  design  at  the  uni- 
versity. 

Mr.  W.  J.  McCorkindale  has  resigned  as  t  i(  e  president  and 
manager  of  the  Marquette  County  Gas  &  I  pany, 

of  [shpeming,  Mich.,  to  become  manager  of  the  Wilmin 
(Del.)  Gas  Company.     Mr.  Met  orkindale  will  als 
member  of  the  executive  hoard  oi  the  C.  11.  Geist  Company, 
of   Philadelphia,  which  control-  the  Wilmington 
erty. 

Mr.  Albert  W.  Childs  has  been  appointed  superintendent 
of   sales   for   the   Southern    '  a  ny,   of 

Los  Angeles,  Lai.,  in  which  position  he  has  g<  neral  charge 
ill  lighting  and  motor- 
service  salesmen,  supervision 
of  contracts,  eti 
years  past  Mr  (  hilds  lias  held 
the  position  of  ass 
eral  entered    the 

1  ice  of  the  Edison  Electric 

and  has  since  held  sua  1 
^^»«.  ■         ^k  ly      the     position 

^f'"     ^^^^k  keeper,  cashier,  district 

.^■L        ^^flj     ^^ 
^ySjfll  hilds  is 

ived   his  edu- 
n    at    the    Northw 
University    and    the    Dakota 

entered  the  field  of  blisi- 

it   and 

adjuster      for     an      insurance 

u    an 

insuranci    agencj    in    Redlands,    Cal.,    resulting    in    hi 

moval   to  that    State,  where  in   1002  he  joined  the  staff  of  the 

1    Electric    Company. 
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Mr.  E.  J.  Phillip,  who  has  been  superintendent  of  the 
Berlin  (Ont.)  gas  and  electric  plants  for  eight  years,  has 
resigned  to  accept  the  position  of  manager  of  the  water  and 
light  department  at  Brockville,  Ont.  He  succeeds  Mr. 
C.  T.  Wilkinson,  who  retires  to  go  into  business.  Mr. 
Phillips  had  been  connected  with  the  Berlin  plant  since 
1904. 

Mr.  E.  A.  Sessions  has  retired  as  a  member  of  the  firm  of 
Woodmansee,  Davidson  &  Sessions,  consulting  engineers, 
Chicago.  Mr.  Sessions  is  a  fellow  of  the  American  Institute 
of  Electrical  Engineers,  a  member  of  the  American  Society 
of  Mechanical  Engineers,  a  member  of  the  Illuminating  So- 
ciety, and  an  associate  member  of  the  American  Society  of 
Civil  Engineers. 

Mr.  R.  J.  Hiller,  of  Montreal,  Que.,  has  severed  his  con- 
nection with  the  Canadian  General  Electric  Company,  to 
become  sales  manager  of  the  Engineering  Equipment  & 
Supply  Company,  St.  James  Street,  Montreal.  Mr.  Hiller 
has  been  identified  with  the  Canadian  electrical  industry 
since  1886,  when  he  entered  the  employ  of  the  Royal  Elec- 
trical Company  of  Montreal. 

Mr.  Ralph  W.  E.  Donjes,  of  Camden,  N.  J.,  was  appointed 
a  member  of  the  New  Jersey  Board  of  Public  Utility  Com- 
missioners by  Governor  Wilson,  to  succeed  Mr.  Robert 
Williams,  of  Paterson,  N.  J.  The  appointment  has  been 
confirmed  by  the  Senate.  Mr.  Donjes  is  an  attorney  and 
has  served  as  captain  in  the  Third  Regiment  and  on  the 
military  staff  of  the  Governor. 

Mr.  Leo  Schuler,  general  secretary  of  the  Elektrotech- 
nische  Verein,  Berlin,  Germany,  attended  the  mid-winter 
convention  of  the  American  Institute  of  Electrical  Engi- 
neers, Feb.  26  to  28,  as  the  special  delegate  of  the  Verband 
Deutscher  Elektrotechniker.  On  the  evening  of  Feb.  2" 
the  standards  committee  of  the  American  Institute  ten- 
dered  an   informal   dinner  to   Mr.   Schuler. 

Mr.  John  Gilmartin  has  resigned  as  foreman  of  the 
meter  department  of  the  Toledo  Railway  &  Light  Com- 
pany, Toledo,  Ohio,  to  take  charge  of  the  meter  department 
of  the  Detroit  Edison  Company.  Mr.  Gilmartin,  who  be- 
gan his  service  with  the  Toledo  company  twenty  years  ago, 
has  served  on  several  technical  committees  of  both  the 
National  Electric  Light  Association  and  the  Ohio  Electric 
Light   Association. 

Mr.  Thomas  J.  Ryan,  recently  made  sales  manager  of 
the  General  Electric  Company  for  the  Cincinnati  district, 
has  been  in  charge  of  the  Cincinnati  office  of  the  Fort 
Wayne  Electric  Works  for  the  last  fourteen  years.  Mr. 
Ryan  began  his  electrical  experience  with  the  old  Thom- 
son-Houston Electric  Company,  and  when  that  organiza- 
tion was  succeeded  by  the  General  Electric  Company  he 
was  retained  by  the  latter.  Later  he  was  placed  in  charge 
of  the  Cincinnati  territory  by  the  old  Fort  Wayne  Elec- 
tric Corporation,  and  five  years  later,  at  the  reorganiza- 
tion of  that  company,  lie  retained  the  same  position  for 
the  Fort  Wayne  Electric  Works,  being  in  charge  of  the 
Cincinnati  office  until  his  recent  advancement.  Mr.  Ryan 
is  a  member  of  the  Jovian  Order  and  is  greatly  esteemed 
for  his  engaging  personality. 

Mr.  Frank  W.  Frueauff,  first  vice-president  and  general 
manager  of  the  Denver  Gas  &  Electric  Light  Company, 
who  has  been  spending  a  few  weeks  in  Colorado  in  con- 
nection with  the  completion  of  several  large  irrigation 
projects  now  being  developed  by  H.  L.  Doherty  &  Com- 
pany, addressed  600  Colorado  business  men  at  a  recent 
luncheon  of  the  Denver  Chamber  of  Commerce.  During 
the  course  of  his  talk  Mr.  Frueauff  decried  the  present  ten- 
dency toward  repressive  legislation  against  corporations, 
advocating  instead  measures  which  through  reasonable 
regulation  and  intelligent  protection  in  the  conduct  of  busi- 
ness will  encourage  capital  investment.  The  speaker's 
comments  were  received  with  much  enthusiasm  and  ap- 
proval, both  by  his  auditors  and  by  the  general  public  as 
reflected  through   the   newspapers. 

Mr.  H.  W.  Eales  has  assumed  the  duties  of  assistant 
superintendent  of  distribution  and  assistant  chief  electrical 
engineer  of  the  Union  Electric  Light  &  Power  Company 
of  St.  Louis.  Mr.  Eales,  who  is  a  native  of  England,  has 
recently  been  connected  with  the  sales  office  of  the  General 
Electric  Company  in  St.  Louis.     He  came  to  this  country  at* 


EMILE    BERLINER 


an  early  age  and  was  graduated  from  Yale  University  in 
1904.  From  1904  to  1907  Mr.  Eales  took  post-graduate  work 
in  engineering  at  the  Sheffield  Scientific  School.  He  then 
entered  the  employment  of  the  General  Electric  Company, 
continuing  with  it  in  various  capacities  until  his  connection 
with  the  Union  Electric  company.  He  is  a  member  of  the 
Sigma  Xi  and  Phi  Beta  Kappa  fraternities.  The  increase 
in  the  Union  company's  business  and  the  new  work  made 
necessary  by  the  forthcoming  distribution  of  hydroelectric 
energy  from  Keokuk,  it  is  explained,  have  made  necessary 
Mr.  Eales'  addition  to  the  staff. 

Mr.  Emile  Berliner,  to  whom  has  been  awarded  one  of  the 
Elliott  Cresson  gold  medals  bestowed  by  the  Franklin  In- 
stitute for  important  contributions  to  telephony  and  to  the 
science  and  art  of  sound  re- 
production, as  noted  in  our 
columns  last  week,  was 
born  in  Hanover,  Germany, 
on  May  20,  1851.  He  was 
educated  in  the  public 
schools  of  that  city  and  in 
the  Samson  High  School. 
Wolffenbiittel,  graduating 

from  the  latter  in  1865. 
Five  years  later  he  came  to 
America  and  while  engaged 
in  a  mercantile  pursuit  took 
up  the  study  of  the  electric 
transmission  of  speech.  In 
1877  he  invented  the  loose- 
contact  telephone  trans- 
mitter bearing  his  name  and 
which  brought  Bell's  great 
invention  of  the  preceding 
year  within  the  range  of  commercial  application  and  prac- 
tical use.  In  the  same  year  he  effected  another  great  ad- 
vance in  the  telephone  art  by  an  application  of  the  induction 
coil  to  step  up  the  low-tension  variable  current  through  the 
loose-contact  transmitter  to  a  current  of  higher  tension 
better  capable  of  overcoming  the  impedance  of  long  lines. 
These  inventions  were  of  fundamental  importance  to  the 
telephone  art  and  promise  to  be  useful  for  many  years  to 
come.  In  1878,  on  the  formation  of  the  Bell  Telephone  Com- 
pany, Mr.  Berliner  accepted  the  position  of  chief  inspector  of 
instruments  at  its  works  in  Boston,  and  in  that  capacity  the 
first  20,000  transmitters  that  went  into  use  passed  through 
his  hands.  In  1881  Mr.  Berliner,  retaining  his  connection  with 
the  Bell  Telephone  Company  as  consulting  expert,  removed 
to  Washington  and,  besides  bringing  out  a  number  of  other 
inventions  relating  to  telephony,  devoted  his  attention  to 
the  improvement  of  the  talking  machine.  In  1887  he  in- 
vented the  gramophone,  the  first  talking  machine  which 
utilized  a  record  having  a  groove  of  even  depth  and  varying 
direction  and  in  which  the  record  groove  not  only  vibrates 
the  recording  stylus  but  also  propels  it.  This  invention  he 
exhibited  before  the  Franklin  Institute  in  1882,  and  a  John 
Scott  medal  was  subsequently  awarded  to  it  by  the  city  of 
Philadelphia,  on  the  recommendation  of  the  Institute.  The 
Berliner  gramophone,  now  known  in  America  as  the  "Vic- 
tor" talking  machine  and  throughout  the  world  under 
various  other  trade  names,  has  become  the  basis  of  a  great 
and  growing  industry  and  an  important  agency  of  educa- 
tion and  culture.  Its  popularization  has  been  largely  due 
to  the  system  invented  by  Mr.  Berliner  for  accurately  and 
cheaply  duplicating  the  original  records.  Mr.  Berliner  has 
latterly  extended  his  inventive  efforts  into  the  field  of  avia- 
tion and  has  made  notable  progress  toward  perfecting  a 
multi-cylinder  motor  of  the  internal-combustion  type.  His 
engine  of  this  type,  produced  in  1907-8,  with  a  rating  of 
35  hp,  weighed  only  97  lb.  These  were  the  first  revolving 
cylinder  motors  successfully  applied  in  aeronautical  work 
and  led  the  way  to  the  extensive  adoption  of  this  type  of 
motor  for  aeroplanes  in  Europe.  In  addition  to  his  activity 
as  an  inventor,  Mr.  Berliner  has  given  largely  of  his  time 
to  the  study  of  the  pathology  of  milk.  His  campaign  of 
education  on  this  subject  led  to  the  Washington  Milk  Con- 
ference of  1907,  and  his  efforts  have  been  fruitful  of  bene- 
ficial results.  In  this  department  of  hygiene,  as  well  as  in 
his  immediate  field  of  research  and  invention,  Mr.  Berliner 
has  made  numerous  contributions  to  scientific  and  technical 
literature. 
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TEMPE,  AKIZ.— Bids  are  being  received  by  the  board  of  governors  of 
the  Salt  River  Water  Users'  Association,  of  Plumix,  for  the  construc- 
tion of  one-half  mile  of  reinforced  concrete  tubing  for  part  of  #the  pen- 
stock of  the  new  power  plant  at  Tempe,  Ariz.  Work  will  soon  start  on 
the  proposed  plant. 

YUMA,  ARIZ.— The  proposition  to  issue  $300,000  in  bonds  for  a 
water  system,  sewer  system  and  electric-light  plant  and  distributing  sys- 
tem is  under  consideration.  Plans  are  being  prepared  by  Frank  Brooks, 
city  engineer. 

LITTLE  ROCK,  ARK. — The  State  Board  of  Incorporators  has  granted 
B.   J.   Hamlin  a  franchise   to  develop   water-power  on  Ten   Mile   Creek. 

SULPHUR  SPRINGS,  ARK.  — Bids  will  be  received  at  the  office  of  the 
improvement  Board.  Sulphur  Spring-.,  until  March  20  for  furnishing  ma- 
terial and  constructing  complete  water-works  and  lighting  plant,  includ- 
ing power  house,  pump  house,  machinery  and  electrical  equipment,  water 
pipe,  valves  and  a  standpipe  of  100,000  gal.  capacity.  Plans  and  specifi- 
cations are  on  file  at  the  office  of  the  Improvement  Board,  Sulphur 
Springs,  and  at  the  office  of  A.  C.  Moore,  Independence  Building,  Joplin, 
Mo.     C.  J.  Williams  is  chairman  of  board. 

BELDEN,  CAL.— The  Oro  El.  Corpn.,  of  Oroville,  is  building  a  railway 
from  Belden  to  Humbug  Valley,  a  distance  of  about  9  miles,  to  trans- 
port material  for  its  power  project  in  the  latter   place. 

BERKELEY,  CAL.— The  City  Council  has  adopted  a  resolution  provid- 
ing for  the  installation  of  electroliers  to  be  erected  on  both  sides  of 
University   Avenue   from   Shattuck   Avenue   to   Grove   Street. 

COLUSA,  CAL.— In  amended  articles  of  incorporation  of  the  Northern 
El.  Ry.  Co.  the  company  has  announced  the  construction  of  three  lines 
in  the  immediate  future  as  follows:  Sacramento  to  Hamilton,  Chico  to 
Redding  and  Sacramento  to  Folsom,  a  total  distance  of  204  miles. 

GLENDALE,  CAL.— The  Glendale  &  Eagle  Rock  Ry.  Co.,  of  Glen 
dale,  is  planning  to  build  an  electric  railway  from  the  terminus  of  its 
present  line  in  Verdugo  Canyon  to  Montrose  and  to  Los  Angeles  Avenue 

in  La  Crescenta,  a  distance  of  about   10  miles.     E.   D    G le   is   president 

of  the  company 

GREENVILLE,  CM..— The  Indian  Valley  Lt.  &  Pwr.  Co.,  it  is  under- 
stood, will  install  a  1000-hp  unit  immediately  at  its  plant  on  the  North 
Fork  of  the  Feather  River,  near  Seneca.  The  remainder  of  the  ultimate 
capacity  of  30.000  hp  will  be  developed  gradually. 

LOS  ANGELES,  CAL.— The  Pacific  Lt.  &  Pwr.  Corpn.,  of  Los  An- 
geles, has  a  force  of  men  in  the  San  Gabriel  Canyon  doing  development 
worli  in  connection  with  a  6000-kw  hydroelectric  power  plant.  About  5 
miles  of  tunnels  will  be  built.  The  proposed  plant  will  have  a  pressure 
head  of  approximately  1700  ft. 

I  nS  ANGELES,  CAL.— The  Pacific  Lt  &  Pwr.  Co.  has  purchased  th 
property  of  the  Oak  Forest  Land  &  Wtr.  Co.  The  property  adjoins  Eagle 
Rock  Park  and  embraces  the  upper  end  of  Eagle  Rock  Canyon.  The 
Pacific  Lt.  &  Pwr.  Co.  has  commenced  the  erection  of  a  large  transformer 
station  on  a  portion  of  the  property,  which  when  completed  will  transform 
energy  transmitted  over  the  high-tension  lines  from  the  Big  Creek  plant. 
PORTERSVILLE,  CAL.— Work  will  soon  begin  on  the  erection  of 
an  additional  transmission  line  for  the  San  Joaquin  Lt.  &  1'wr.  Co.. 
of  Fresno,  to  connect  the  Strathmore  substation  with  the  substation  at 
Famosa.      The   new   line    will   be   connected   with   the   Tule    River   plant. 

SPRINGVILLE,    CAL.— Plans    are    being    considered    by    the    Sequoia 
Camp    Meeting   Association    for   making   improvements    to    its    propi 
Tule  River.     It  is  proposed  to  complete  the  water  system    Eoi    the  grounds 
and  install  electric  lamps  at  once.     J.  H.  Turner,  oi   Lindsay,   is  i 
of  the   association. 

WASHINGTON.   D.   C— Proposals   wil   be   received   al    the   office   of  the 

supcivising  nri'liilei-l.  Treasury  Dep.n  I  mcnl,  Washington,  D.  C,  until 
April  3  for  the  construction  complete,  including  the  electrical  protection, 
conduit  and  wiring,  lighting  fixtures,  plumbing,  heating  and  ventilatini 
equipment,  of  vaults,  excepl  vault  doors,  for  the  new  building  for  the 
Bureau  of  Engraving  and  Printing,  Washington,  D.  C.  Drawings  and 
specifications  may  be  obtained  at  the  above  office.  O.  Wenderoth  is  super- 
vising architect. 

CHIPLEY,  FLA.— Arrangements  have  been  made  by  the  Chiplej  Ll 
&  Pwr.  Co.  for  installing  electric  lamps.  Bids  will  be  asked  for  install 
ing  machinery,  ett  .  as  soon  as  surveys  are  completed, 

ST.  PETERSBURG,  FLA.— The  St.  Petersburg  El.  Lt.  &  Pwr.  Co. 
is  planning  to  build  a  15,000-kw  steam-powet  plant,  for  which  bids  for 
construction  will  be  received  March  10.  K  E,  Ludwig  is  designing  en- 
gineer  and    H     C.    Case   general    superintendent,   both   of   St.    Peti 

TAMPA.  FLA. — Extensions  and  improvements  are  contemplated  by  the 
Tampa  El.  Co.  during  the  year  involving  an  expenditure  of  about  $400,- 
.000.  The  company  proposes  to  enlarge  its  main  power  house  and  plant 
at  the  foot  of  Jackson  Street  on  the  river  front.  The  output  of  the  plant 
will  be  increased   135  per  cent. 

CONYERS,  GA.—  The  Panola  Lt.  &  Pwr,  Co.,  ol  Conyers,  has  ap 
plied  to  the  State  Railroad  Commission  for  permission  to  increase  its 
capital  stock  to  $200,000.  The  company  proposes  to  rebuild  and  enlarge 
its  dam  on  the  South  River,  8  miles  from  Conyers,  and  increase  the 
service.       It    also    plans    to    build    a    steam    plant    at    Lithonia    to    furnish 


electricity  for  lamps  and  motors  there  and  to  extend  its  service  to 
Covington,    where    it    has    already    applied    for    a    franchise. 

DALTON,  GA.— The  City  Council  has  granted  the  Georgia  R'  8 
Pwr.  Co.  a  franchise  to  supply  electricity  in  Dalton  for  a  period  of  99 
years.  Under  the  terms  of  the  franchise  the  company  is  to  furnish 
energy  to  factories  and  industrial  plants  using  50  hp  or  more.  Those 
using  under  50  hp  are  to  be  supplied  by   the  municipal   plant. 

GRACE,  IDAHO.— The  Last  Chance  Canal  Co.  advises  us  that  it  does 
not  contemplate  the  construction  of  a  hydroelectric  power  plant  at  present, 
but  may  take  up  the  project  in  the  future.  Reported  in  the  issue  of 
Feb.  8  to  be  contemplating  the  installation  of  a  power  plant.  George 
Telford  is  secretary  and  treasurer. 

ASHLAND,  ILL. — The  Village  Board  has  decided  to  dispose  of  the 
municipal  electric-light  plant  and  an  ordinance  offering  it  for  sale  has 
been  ordered  prepared. 

VUROH  \,  ILL.— The  Interstate  Tel.  Co.  has  applied  to  the  City  Coun- 
cil for  an  extension  of  its  franchise  as  it  wishes  to  make  improvements 
to  its  system,  involving  an  expenditure  of  over  $75,000.  The  proposed 
work  includes  the  installation  of  a  new  switchboard,  etc. 

i  \MBRIDGE,  ILL.— Bids  wil  be  received  by  E.  E.  Fitch,  county 
clerk,  until   April  22  for  wiring  the  new  Henry  County  Infirmary. 

CHICAGO,  ILL. — In  his  last  annual  report  the  general  superintendent 
of  police  asks  for  rehabilitation  of  the  police,  telephone  and  patrol-box 
system,  at   an   estimated   cost   of   from   $100,000   to   $300,000. 

DE  KALB,  ILL. — The  City  Council  has  closed  a  contract  with  the  Illi- 
nois Northern  Utilities  Co.,  of  Chicago,  for  the  installation  of  60  con- 
crete lamp  posts  and  lamps. 

ELGIN,  ILL.— The  annual  budget  of  the  City  Council  provides  for  an 
appropriation  of  $700  for  an  expert  report  upon  the  feasibility  of  estab- 
lishing a  municipal  electric-light  plant.  The  West  Side  Chamber  of  Com- 
merce has  appointed  a  committee  to  investigate  street-lighting  conditions 
Dr.   J.    R.   Tobin   is   president. 

ELKYILLE,  ILL.-  C.  T.  Bass  &  Son  have  been  granted  a  franchise  to 
erect  transmission  line  to  distribute  electricity  for  lamps  and  motors  here. 
II  MWOOD,  ILL.— The  Elmwood  EI.  Lt.  Co.  has  sold  its  property  to 
R.  S.  Wallace,  of  Peoria,  representing  Eastern  capitalists,  who  also  operate 
the  People's  El.  Service  Co.,  of  Farmington.  The  local  plant  supplies 
electricity  in  Elmwood,  Yates  City,  Douglas,  Maquon,  Brimfield,  M 
and  Princeville.  The  transmission  lines  will  be  connected  with  the  plants 
at  Farmington  and  Cuba,  so  thai  power  may  be  furnished  from  cither 
plant  in  case  of  emei  gi  m  j 

ERIE,  ILL.— The  Illinois  Northern  Utilities  Co.,  of  Chicago,  has  asked 
the  Village  Board  for  a  90-day  extension  in  which  to  complete  a  trans 
mission  line  to  Erie.  In  consideration  of  this  grant  the  company  offers 
to  furnish  electricity  for  lighting  school  buildings  up  to  400  kw  per  year. 
A  10-year  contract  for  streel  lighting  is  asked. 

HILLSBORO,  ILL. — The  electric  railway  company,  which  is  financed  by 
the  Hillsboro  El.  Lt.  &  Pwr.  Co.,  it  is  reported,  has  made  arrangements 
to  build  this  summer  an  interurlian  railway  cast  from  Hillsboro  through 
Schram  City,  Irving  and  Witt  to  Nokomis  Negotiations  for  a  franchise 
in  Schram  City  have  begun.  The  cost  of  the  proposed  railway 
mated  at  $400,000.     J.  J.  Frey,  of  Hillsboro,  is  president. 

JACKSONVILLE,  ILL.— At  an  election  to  be  held  April  15  the  propo- 
sition to  issue  $50,000  in  bonds  for  the  installation  of  a  complete  new 
municipal  electric-light  plant  will  be  submitted  to  a  vote.  Joseph  F. 
Brennan   is  commissioner  of   Department  of  Public   Pi 

LEWISTON,  ILL.— The  Lewiston  El.  Co.  has  increased  its  capital 
stock  from  $5,000  to  $50,000. 

MOLINE,    ILL.— The    Central    Union    Tel.    Co.    contemplates    improve- 
ments to  its  lines  in    Molini     ind   Watertown,    int    King  an  expenditure  of 
about  $70,000.     A  new   exchange  will  be  built  in   Moline  and  cab: 
erected  in  Watertown. 

MORRISONVILLE,  II. I..— The  Hillsboro  El.  Lt.  &  Pwr.  Co.  is  in- 
stalling a  200-hp  turbo-generator  sel  at  its  plant  here  to  furnish  energy 
during   the    wintei    in    Mori 

mond.      In  the  summer  months  power   will  be  supplied   from  the   plant   at 
oro  and  the  local   power  house  closed  down. 
MOUNT    PI    I    VSKI,    ILL.— The   Mount   Pulaski   El.    It.   &    Pwi 
asked  the  City  Council  for  a  35-year  franchise  to  operate  an  electric-light 
plant,  the  old  franchise  having  expired.      If  granted  the  company  will  im- 
prove   its    plant.      The    company    contemplates    extending    its    trans- 
lines  to  Chesnut,  ECenney  and  Latham  to  supply  electricity  in  those 
also  to  farmhouses  along  the  proposed  lines. 

PONTIAC,  Hi  -The  Public  Service  Co.  of  Northern  lib 
Chicago,  has  purchased  the  local  electric-light,  power,  gas,  steam  heat 
and  water  plants  from  the  Pontiac  Lt.  &  Wtr.  Co.,  together  with  the 
property  of  the  Bloomington,  Pontiac  &  Joliet  Ry.  Co.,  with  all  its 
franchises  between  Joliet  and  Bloomington.  The  railway  is  now  in  oper- 
ation u  and  Dwight,  a  distance  of  18  miles.  V 
will  be  made  a  central  distributing  point  for  electrical  service.  The 
railw;  lie  extended  at   once  to   Bloomington  and  Joliet. 

SPRINGFIELD,    IL1  will    build   a 

storage  station  and  an  all-steel  cooling  tower  at  its  power  plant  at  Capital 
ngfield. 
TISKILWA,  ILL.— The  Spring  Valley  Lt.  &  Pwr.  Co..  of  Spring  Val- 
ley, has  applied  to  the  Village   Board  for  a  franchise  to  supply  electricity 
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for  lamps"  and  motors  in  Tiskihva.  Energy  will  be  supplied  from  a  trans- 
mission line  which  will  be  erected  from  Spring  Valley  to  Buda  and  Ne- 
ponset.  The  company  asks  for  a  20-year  contract  for  lighting  the  streets 
of  the  village  at  $15  per  lamp  per  year.  It  also  proposes  to  erect  trans- 
mission lines  from  Spring  Valley  to  Bureau  and  Depue. 

WARREN,  ILL.— The  Village  Board  has  accepted  the  proposition  of  F. 
T.   Morrison,  of  Dixon,   111.,   to  establish  an   electric-light  plant    here 

GOSHEN,  IND.— The  City  Council  has  voted  to  install  ornamental 
street  lamps  in  the  business  district. 

INDIANAPOLIS,  IND.— The  Indianapolis  Lt.  &  Ht.  Co.  has  voted  to 
increase  its  capital  stock  from  $1,000,000  to  $2,000,000,  the  proceeds  to 
be  used  for  improvements  and  extensions  to  its  system.  The  company 
proposes  to  install  a  storage  battery  at  the  Wabash  Street  station  and 
enlarge  its  Mill  Street  power  house. 

LOOGOOTEE,  IND.— Application  has  been  made  to  the  City  Council 
by  George  E.  King,  representing  F.  J.  Burger  &  Co.,  of  Petersburg,  for 
a  20-year  franchise  to  erect  and  operate  an  electric-light  plant  here. 
The  company  also  asks  for  a  street-lighting  contract,  to  become  effective 
at  the  expiration  of  the  present  contract,  the  amount  to  be  not  less  than 
$1,800   per  year  for  public  lighting. 

AUDUBON,  IA.— R.  G.  Wieland,  of  Walnut,  111.,  is  negotiating  for 
the  purchase  of  the  local  electric-light  plant.  Mr.  Wieland  proposes  to 
extend  a  transmission  line  to  Exira  to  furnish  electrical  service  there. 
If   the   deal   goes  through   a    24-hour   service    will   be   established. 

CHARLES  CITY,  IA. — The  City  Council  has  appointed  a  committee 
to  look  into  the  proposition  submitted  by  George  E.  May,  of  the  Charles 
City  Wtr.  Pwr.  Co.  The  company  offers  to  sell  its  entire  property  and 
business  to   the   city   for   $75,000- 

HAWKEYE,  IA.— The  proposition  to  grant  a  franchise  to  C.  Miller  & 
Sons,  of  Clermont,  has  been  approved  by  the  voters. 

KEOKUK.  I  A. — Plans  are  being  considered  to  change  the  entire 
street-lighting  system,  and  to  install  a  boulevard  lighting  system,  cover- 
ing the  city.     The  Keokuk  EI.  Co.  has  the  contract  for  street  lighting. 

LEON,  IA.— The  Leon  El.  Co.,  of  Leon,  is  erecting  a  transmission 
line  to  Garden  Grove.  The  company  has  franchises  to  furnish  elec- 
tricity in   Humeston,   Leroy,   Weldon  and   Van   Wert. 

OSSIAN,  IA. — The  installation  of  an  electric-light  plant  in  Ossian  is 
under  consideration.     The  cost  of  the   plant  is  estimated  at   about   $8,000. 

PETERSEN,  IA.— The  equipment  of  the  power  plant  of  the  Petersen 
Power  &  Milling  Co.  includes  two  Trump  water  wheels  equipped  with 
Woodward  governors,  instead  of  two  Woodward  waterwheels,  as  stated 
in  the  issue  of  March    1. 

VINTON,  IA.— John  Redmond,  of  Cedar  Rapids,  has  transferred  his 
property  interests  near  site  of  proposed  dam  to  William  C.  Dows,  presi- 
dent of  the  Iowa  Ry.  &  Lt.  Co.  The  company,  it  is  said,  is  making 
preparations  to  build  a  power  dam. 

ZEARING.  IA. — The  Village  Board  has  called  a  special  election  to  be 
held  March  21  to  vote  on  the  proposition  to  grant  a  franchise  to  the  Iowa 
River  Lt.  &  Pwr.  Co.,  of  Eldora,  to  distribute  electricity  in  the  village. 

AUGUSTA.  KAN.— At  an  election  held  Feb.  24  the  proposition  to  con- 
struct a  municipal  electric-light  plant  was  carried.  Work  will  begin  on 
the  proposed  plant  as  soon  as  arrangements  can  be  made.  J.  R.  Switzer 
is  city  engineer. 

CANTON,  KAN.— Bids,  it  is  reported,  are  being  asked  by  the  city 
officials,  of  Canton  for  the  installation  of  a  municipal  electric-light  plant, 
bonds  for  which  have  been  authorized. 

DOUGLASS,  KAN.— The  installation  of  an  electric-light  plant  in 
Douglass  is  under  consideration.  Local  business  men  are  said  to  be 
interested  in  the  project. 

SALINA,  KAN.— The  Saliua  Lt.,  Pwr.  &  Gas  Co.  has  submitted  a 
proposition  to  the  City  Council  for  the  installation  of  an  ornamental 
street-lighting  system.  The  plans  provide  for  the  erection  of  fifty- 
seven    ornamental    standards,    to    cost    about    $4^300. 

TUK.ON,  KAN. — At  an  election  held  recently  the  proposition  to  issue 
$20,000  in  bonds  fo,  me  installation  of  a  municipal  electric-light  plant 
was   carried. 

LEXINGTON,  k\  .— Th<  Lexington  Utilities  Co.  has  applied  to  the 
city  commissioners  for  a  20-year  franchise.  The  old  franchise  has  still 
three  years  to  run.  The  company  asks  for  the  new  franchise  to  enable 
it  to  issue  bonds  to  pay  for  improvements  contemplated. 

NAPOLEONVILLE,  LA.— Bids  will  be  receceived  by  the  Mayor  of 
Napoleonville  until  March  17  for  furnishing  material  and  installing  a 
complete  electric-light  plant  and  system.     Oil   is  to  be  used  as  fuel. 

BELFAST,  MAINE.— The  Penobscot  Bay  El.  Co.,  of  Belfast,  has 
secured  the  contract  for  wiring  and  lighting  the  residence  of  Ira  M. 
I  one,  of  Chicago,  111.,  now  beiny  constructed  in  Northport.  Work 
will  begin  on  the  extension  of  the  transmission  line  early  in  the  spring. 
The  company  will  probably  furnish  electricity  for  lighting  the  cottages 
on    the    North    Shore    at    Northport. 

r.ALTIMORE,  MD.— Plans  are  being  considered  by  Ezra  B.  Whitman, 
city  water  engineer,  and  Robert  J.  McCuen,  superintendent  lamps  and 
lighting,  for  utilizing  the  overflow  from  the  dam  at  Loch  Raven  to 
generate    electricity    for    lamps. 

CHESAPEAKE  CITY,  MD.— The  Elkton  Lt.  &  Pwr.  Co.,  of  Elkton, 
has  submitted  a  proposition  to  the  town  to  furnish  electricity  for  lamps 
and    motors. 


HAGERSTOWN,  MD.— Arrangements  are  being  made  for  the  in- 
stallation of  an  ornamental  streetdighting  system  here.  The  cost  of 
the  standards  is  estimated  at  about  $30  each,  to  be  paid  by  property 
owners.     The  city   will  maintain  the  lamps. 

CHICOPEE,  MASS.— Plans  have  been  announced  by  the  Amherst  Pwr. 
1  o  foi  enlarging  its  substation  in  Chicopee  to  enable  it  to  supply  1500 
kw  additional  power  contracted  for  by  the  Springfield  St.  Ry.  Co.,  The 
Amherst  company  will  duplicate  the  present  equipment  of  the  plant.  Th* 
contract  will  take  effect  as  soon  as  the  installation  is  completed. 

CLINTON,  MASS.— The  Selectmen  and  the  Clinton  Gas  Lt.  Co.  have 
-  eached  an  ag<  eement  on  the  new  street-lighting  contract.  Under  the 
terms  of  the  new  contract  the  company  will  furnish  100  tungsten  lamps 
of  80  cp  and  557  tungsten  lamps  of  40  cp.  At  present  there  are  33 
tungsten   lamps   of   40  cp   and    304   tungsten   lamps   of   32  cp. 

EAST  MATTAPOISETT,  MASS.— The  New  Bedford  Gas  &  Edison 
Lt.  Co.,  of  New  Bedford,  has  submitted  a  proposition  to  the  owners 
of  the  cottages  on  Crescent  Reach  offering  to  extend  its  electric-lighting 
service    to   that   colon) 

GREENFIELD,  MASS.— The  Greenfield  El.  Lt.  &  Fur.  Co.  has  sold 
all  its  rights  in  the  Deer  field  River,  except  Gardner  Falls  power  rights, 
to  the  New  England  Pwr.  Co.,  of  Maine.  The  sale  includes  real  estate 
and  flowage  rights  along  the  river  at  the  site  of  the  dam  construction 
near  West  Deerfield. 

LYNN  FIELD,  MASS.— Committees  representing  the  Lynnfield  Pub- 
lic Improvement  Society  and  the  Lynnfield  Center  Civic  League  have 
decided  to  put  an  article  in  the  town  warrant  providing  for  lighting  the 
town  with  fifty  lamps  in  each  village  for  a  period  of  five  years,  the 
placing  of  the  contract  to  be  left  with  the  committee  to  be  appointed 
by    a    vote    of    the   town. 

SANDWICH,  MASS.— The  Buzzards  Bay  El.  Co.,  of  Falmouth,  has 
submitted  a  proposition  offering  to  extend  its  transmission  lines  to  Sand- 
wich, providing  sufficient  patronage  is  guaranteed  the  company. 

SPRINGFIELD,  MASS.— The  Springfield  St.  Ry.  Co.  has  contracted 
with  the  Amherst  Pwr.  Co.  for  additional  power  to  operate  the  city  lines 
when  the  Margaret  Street  plant  is  overtaxed.  The  contract  calls  for 
1500    kw. 

SPRINGFIELD,  MASS.— Plans  are  under  consideration  for  improve- 
ments to  the  power  plant  and  shops  of  the  United  States  Armory  at 
Springfield.  Two  new  boilers  will  be  installed  this  spring,  and  it  is  hoped 
to  install  a  second  pair  in  the  early  summer.  Col.  W.  S.  Peirce,  com- 
mandant, is  planning  to  abolish  the  present  system  of  mechanical  drive 
from  a  Corliss  steam  engine  as  soon  as  the  appropriation  can  be  secured 
and  to  substitute  electric  motors  in  the  gun-making  factory  and  other 
portions  of  the  plant.  A  turbo-generator  installation  will  probably  re- 
place the  existing  equipment. 

WARE,  MASS.— The  Selectmen  have  authorized  the  Ware  El.  Co. 
to  replace  the  southern  circuit  of  street  lamps  with  cluster  lamps  sim- 
ilar to  those  now  in  use  on  the  northern  circuit.  H.  M.  Parsons  is 
superintendent    of   the   Ware   El.    Co. 

WORCESTER,  MASS.— The  Wright  Wire  Co.  has  entered  into  a  10- 
year  contract  with  the  Connecticut  River  Transmission  Co.,  Fitchburg,  to 
supply  energy  to  operate  both  its  Worcester  and  Palmer  plants.  The 
wire   company   will   abandon  its   own   plants. 

FLINT.  MICH.— The  lighting  committee  of  the  Council  is  considering 
the  installation  of  cluster  lamps. 

HOUGHTON,  MICH. — Work  has  been  begun  on  the  construction  of 
the  power  house  for  the  new  hydroelectric  power  plant  of  the  Oliver 
Milling  Co.  The  building  will  be  55  ft.  by  61  ft.,  three  stories  high. 
Work  will  soon  start  on  the  new  concrete  dam.  G.  H.  Rohey  has  charge 
of  the   work. 

MONROE,  MICH.— The  Toledo,  Ottawa  Beach  &  Northern  Ry.  Co., 
of  Toledo,  it  is  reported,  will  extend  its  railway  from  Toledo  Beach  to 
Muuroe   Piers,  a  distance  of  7  miles. 

MOUNT  MORRIS,  MICH.— An  election  will  be  held  March  10  to  sub 
mit  the  proposition  of  granting  a  franchise  to  furnish  electricity  for 
lamps  and  motors  for  both  the  business  and  residential  district. 

STEPHENSON,  MICH.- -The  Menominee  &  Marinette  Lt.  &  Trac.  Co. 
has  been  granted  a.  franchise  to  erect  transmission  lines  to  distribute 
electricity  here.  The  residents  of  Daggett,  3  miles  distant,  are  negotiat- 
ing with   the  company   for   extension   of  the  line   to   that   p^ce. 

DULUTH,  MINN.— The  Great  Northern  Pwr.  Co.,  of  Duluth,  has 
decided  to  install  an  additional  motor-generator  set  at  its  Thompson 
plant,  increasing  the  output  of  the  plant  from  48,000  hp  to  62.000  hp. 
The    cost    of    the    work   is    estimated    at   about    $300,000. 

MAXKATO,  MINN. — A  committee  has  been  appointed  by  the  Man- 
kato  Commercial  Club  to  investigate  the  advisability  of  installing  an 
ornamental  street-lighting  system  on  Front  Street.  The  Consumers' 
Pwr.    Co.    has   the    contract   for   street   lighting. 

ROSEAU,  MINX.— The  proposition  to  issue  $14,000  in  bonds  foi  the 
installation  of  a  municipal  electric-light  plant  will  be  submitted  to  the 
voters  on  March   11.     P.  H.  Buran  is  clerk. 

WYOMING,  MINN.— The  Village  Council  has  asked  the  St.  Croix 
El.  Lt.  Co.  to  extend  its  transmission  line  from  Chicago  City  to  Wyo- 
ming  to    furnish    electricity    here. 

CRAXE,  Mo— J.  R.  Woodfill,  representing  the  Aurora  EI.  Lt.  Co.,  of 
Aurora,   and    \\      X     Castle,   of  Lancaster,   Pa.,   representing   Eastern  capi- 
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talists,   have   submitted   a   proposition   to   install    an   electric-light   system    in 
Crane. 

GALENA,  MO.— Work  has  begun  on  the  construction  of  a  Jam  and 
hydroelectric  power  plant  on  the  James  River  at  Virgin  Rock,  near 
Galena.  General  William  H.  Standish,  of  Aurora,  and  associates  are 
interested  in  the  project. 

ROLLA,  MO.— Proposals  will  be  received  at  the  office  of  the  super- 
vising  architect,  Treasury  Department,  Washington,  II.  C,  until  April 
1,  for  the  contstruction,  including  plumbing,  heating  apparatus,  gas  pip- 
ing, electric  conduits  and  wiring,  interior  lighting  fixtures  and  ap- 
proaches, of  the  (  nited  States  post  office  at  Kolla,  Mont.  Drawings 
and  specifications  may  be  obtained  at  the  above  office  or  from  the 
custodian   of  site.      O.    Wenderoth  is  supervising  architect. 

SPRINGFIELD,  MO.— Step,,  have  been  taken  by  local  business  men 
to  organize  a  company  with  a  capital  stock  of  $200,000  to  build  a  private- 
plant  here.  The  proposed  plant  is  to  be  sold  to  the  city  any  time  it  wants 
to  try  municipal  ownership. 

WEBB  CITY,  MO.— Plans  are  being  considered  by  the  City  Council 
for  the  installation  of  a  new  street-lighting  system  here.  Cluster  lamps 
and  arc  lamps  are  both  under  consideration. 

HAVRE,  MONT. — The  committee  appointed  to  make  investigations 
relative  to  the  installation  of  a  municipal  electric-light  plant  has  reported 
in  favor  of  the  project  and  recommends  that  the  proposition  to  issue 
$50,000  in  bonds  for  this  purpose  be  submitted  to  the  voters  at  the  coming 
spring  election. 

PLAINS,  MONT.— The  Thompson  falls  Pwr.  Co.  contemplates  ex- 
tending its  transmission  lines  to  funnel  electricity  in  Iron  Mountain,  St. 
Regis,  Paradise,  Plains  and  Eddy. 

FREMONT,  NEB.— Work,  it  is  reported,  will  soon  begin  on  the 
construction  of  a  hydroelectric  power  plant  at  Fremont.  Electricity 
generated  at  the  plant  will  be  transmitted  to  Omaha  and  distributed  by 
the  Omaha   El.    I.t.   &   Pwr.   Co. 

HASTINGS,  NEB.— The  City  Council  lias  instructed  the  light  commis- 
sioner to  purchase  60  arc  lamps  to  be  elected  in  outlying  portions  of 
the  city. 

HILDRETH,  NEB.— The  proposition  to  issue  $4,000  in  bonds  for  an 
electric-light  system  and  $6,000  in  bonds  for  water-works  lias  been  ap- 
proved by  the  voters. 

LINCOLN,  NEB.— George  Steinmeyer,  of  rlolmesville,  has  filed  ap- 
plication with  the  state  engineer  asking  for  water  rights  on  the  Blue 
River  to  be  developed  for  power  purposes.  One  of  the  plants  will  be 
located  at  Hoag,  where  21S  lip  will  l.r  developed,  old  I  ho  either  al 
Barncston,  developing  670  hp.  A  dam  1'0  ft.  high  will  be  built  at  each 
place. 

OREANA,  NEW— Surveys  have  been  made  lot  the  site  of  the  power 
plant  in  Oreana  to  be  erected  by  the  Nenzel  El.  Co..  winch  will  supply 
electricity  for  lamps  and  motors  for  mines  and  towns  of  Rochester  and 
i  in -.iii.i.  Bids  have  been  received  for  machinery,  and  work  will  begin  at 
once  on  construction  of  power  plant  and  erection  of  transmission  lines. 
The  initial  installation  will  provide  for  about  200  hp,  which  will  be 
increased  as  the  demand  increases. 

GREENFIELD,  N.  IF— The  Keene  Gas  &  El.  Co.,  of  Keene,  and  the 
Ashuelot  Gas  &  El.  Co.,  of  Ashuclot.  have  filed  a  joint  petition  with  the 
Public  Service  Commission  asking  permission  to  extend  their  transmis- 
sion  lines   into   the    town    of   Greenfield. 

LACONIA,    N.    H.— The    Laconia    Gas    &    El.    Co.    has    petitioned    the 
Public    Service    Commission    for    permission    to    extend    its    transn 
lines    into    the    town    of    Tilton. 

NEW    BOSTON.    N.    II.— The    Manchester    Trac,    Lt.    &    Pwr,    Co.,    of 
Manchester,    is    contemplating    extending    its    transmission    lines    to     Mi 
Boston  for  the  purpose  of  supplying  electricity  for  lamps  and  tors. 

MORKISTOWN.  N.  J.— The  Morris  &  Somerset  El.  Co.  has  been 
granted  permission  by  the  Board  of  Public  Utility  Commissioners  to  is- 
sue $50,000  in  bonds,  the  proceeds  to  be  used   for  extensions  and   improvi 

nts  lo  its  plant  and  distributing   system 

MORRISTOWN,    N.   .T.— The   Morris  &   Somerset    Fl.    C - 

into    a    contract    with    the    Newark    Conference    Camp    Meeting 

tion    for    lighting    the    streets    of    the    village    of    Mounl     Taboi     for    ten 

years,       ["he  contract   provides   for   nelitv  -i\    street    lamps;    also    foi    lighl 

ing    about    150    private    residences    during     llle    slimmer. 

TRENTON,    N.    J.— Plans    are    being    considered    foi     establis 
municipal    electric-light    plant    to    supply    .  lectricitj     foi    Itcliline    the    streets 
and  public  buildings  in   the  city.      It    is   expected   thai    the   proposed   plant 
will    be    located    ai    the    pumping    station        William    F.    Murk    and    George 
B,    1   '    Barre   arc   city   commissioners 

TRENTON,    N.    J.— An    appropriat i    $60,01 as    been    asked    for 

the  erection   of  a  central   power   plant    .0    thi  h  State    Hospital 

for  the  Insane.  The  present  plants  are  in  need  of  repairs  and  with 
(be  erection  ol  the  proposed  building  Foi  the  criminal  insane  addi- 
tional   power    will    he    required. 

TRENTON    JUNCTION,    N.     I       I  he     Ewing    township    comtm 
negotiating  with    the   Public   So.    El.    Co.    I™    the    installation   of  an   elec- 
tric-lighting system  in  Trenton  Junction, 

BINGHAMTON,  N.  W— The  Council  has  passed  a  new  boulevard  ex 
tension  bond  issue  ordinance,  which  includes  the  Court  Street  Bridge. 
Main    Street    to    Front    and   Watei    Street,    From    Court    to   Henry,   in   the 


original  plans,  increasing  the  total  cost  to  $80,000,  and  making  this  the 
amount  to  be  voted  on   at   the  election  to  be  held  March   21. 

(  il  VIII  AM,    N     N        i         i  Service  Commission,   Second   District, 

has  authorized  the  t  halbain  El.  Lt.  &  Pwr.  Co.  to  exercise  franchises  in 
the  towns  of  Ghent  and  Claverack  and  the  village  of  Philmont.  The 
application  was  supported  by   the   Board  of  Trustees  of  Philmont. 

ILION,    N.    Y. — Thi  •     $20,000   in    bonds,    the   pro- 

to  be  used  for  improvements  to  the  municipal  electric-light  plant 
will  be  submitted  to  the  voters  at  the  next  village  election.  The  im- 
provements contemplated  include  the  purcuase  and  installation  of  a 
600-hp  steam  turbine,  a  200-hp  boiler  and  a  500-kw  generator. 

NEW  YORK,  N.  Y. — The  Public  Service  Commission  has  adopted  a 
resolution  directing  the  counsel  to  prepare  a  certificate  approving  of  the 
construction  of  the  plant  of  the  Long  Acre  El.  Lt.  &  Pwr.  Co.  and  au- 
thorizing the  exercise  of  its  Eran 

POUGHKEEPSIE,    X.     Y.— The    B  :  -    of    Dutchess 

County  is  considering  the  question  of  installing  an  electric  plant  to  light 
the  county  court   house.      11.    I  i    Matteawan,   is  chairman   of 

the   board. 

DURHAM,   N.    C— The    Board    of  mtract 

for    street-lighting    to    the     Inn,.:  ■,.       I  I  he    contract    is    for    a 

period  oi  ten  years  and  providi  lor  200  arc  lamps  at  a  cost  of  $60 
each  pet    yeai        Che  company  tall   new  street  lamps  through- 

out   the   city. 

HENDERSON,  N.  C— Arrangements  have  been  perfected  by  the 
Manufacturers'  Pwr.  Co.  for  a  hydroelectric  development  on  t'.reen 
River,  in  Henderson  County,  North  Carolina.  Plans  provide  for  a 
concrete  dam,  164  ft.  high,  at  the  mouth  of  Big  Hungry  River,  "  miles 
from  Henderson.  The  proposed  power  plant  will  develop  about  50,000 
hp  and  will  involve  an  expenditure  of  about  $1,000,000.  W.  S.  Mont- 
,.  of  Spartanburg,  is  president,  and  John  A.  Law  secretary  and 
treasurer. 

BERTHOLD,    N.    D. — The   installation  of  an   electric-light   plant   at    the 
poor    farm    south    of    the    city    is    contemplated    by    the    Board    of    I 
Commissioners. 

DEVIL'S  LAKE,   N.    D.     The  contract  for  the  installation  of  thi 
mental  street-lighting  system   has  been  awarded  to   Roberts  sS:    Perkins,   of 
Minneapolis,  Minn.,  for  $12,995. 

NEW  SALEM,  \.  D. — W.  G.  Woodruff,  of  Bismarck,  is  negotiating 
with  local  business  nun  with  regard  to  wiring  the  town  for  furnishing 
electricity    for    lighting    purposes. 

BENTON  RIDGE,  OHIO.— The  Western  Ohio  Ry.  Co.,  oi  Lima, 
contemplates     extending     its     electric  li  Ridge. 

A   transmission   line   will   be   erected    En  ...son.      It    is   proposed 

to    furnish    electricity    to    farmers    along    the    line    b)  Ridge 

and   Rawson. 

(nil  \iiiis  OHIO.— The  Columbus,  Delaware  &  Marion  Ry.  Co 
contemplates  the  purchase  of  one  500-kw  turbine  and  three  250-hp  boilers 
for    ils    power    plant    in     Marion    during    the    year. 

DAYTON,  OHIO. — Negotiations  are  under  way  by  the  Ritclue-W  ertz 
Co.,  of  Dayton,  with  a  view  of  erecting  a  four-story  concrete  power 
plant.  It  is  expected  that  the  proposed  building  will  also  supply  factory 
accommodations    for   other   con. 

DELAWARE,    OHIO       Hie    Ci        l  1    has    granted    the    Delaware 

El.  Ft.,  lit.  .V  Pwr.  Co.  permission  to  replace  the  present  arc  lamps  with 
luminous  arc  lamps.  The  company  proposes  to  install  an  entire  new 
equipment,    except    boilers,    in    its    plant    during    the    summer. 

PAIXI  s\  II. I, F.    i  HI i  R.   R 

Co.,  of  Willoughby,  has  purchased  the  properly  of  thi  8    Pwr. 

Co.,  of  Painesville,   which   fui  nish.es 

towns  and  rural  sections  oi   I  ake  an  I  A  •         ties.     E.  W 

,i    i  i,  x,  i  in.!,  &  Eastern  R.   R. 

i  ,,  ;     I      I       i   ,       ,  Clevi  I    Lt.    X 

i ',  iv  er  <  o. 

THE EDO,    OHIO.— Plans    have    been    coi 
diana     ["rac.    I  0     Eo      I  i  in    of     ts    railway    from   its   present    tern 

Bryan  to      '  distance  of   1" 

i  GENE,    ORE. — The   Oregon   El.    Ry.    Co.    is   planning 
railway   from    Eugene   to   Ros  ■>.   and 

will   eventually    build  t,    and    Coos    Bay   and   thence   south 

along  the  coast  to  San  Francisco. 

PORTLAND    ORE.— The  contract   for  lighting   fixtures   foi    thi 
library   building   has    b< 
at    $10,000. 

PORTLAND.  OKI'..     The  v 
the  contract   for   furnishing  and   installing  an   electric  lightii 
the  Broadway   Bridge. 

PORTLAND.   ORE.-  Flu-   Oregon    El.    Ry.   Co..   il 

n   the    McKeniii 

equipment. 

Pi  IK  11    \W'.   OR1         '         City  I    mncil   has  gra- ■• 

II   lay  a  third   rail  on    - 
from   Hoyt  to  Jefferson  and  on   Broadway.     The  cost  of  the   work- 
is  estimated  at  $300,000. 

SALEM,    ORE  —  1  natives    has    passed    the    bill 
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appropriating  $25,000  for  the  survey  of  the  Celilo  water-power  project. 
The  project  is  to  be  carried  out  in  conjunction  with  the  State  of  Wash- 
ington. 

PANAMA. — Sealed  proposals  will  be  received  at  the  office  ol  the  general 
purchasing  officer,  Isthmian  Canal  Commission,  Washington,  D.  C,  until 
March  26  for  furnishing  electric  traveling  cranes,  steel  rail,  angle  bars, 
truck  bolts,  switches,  track  frogs,  tie  plates,  track  chisel,  etc.  Blanks 
and  general  information  relating  io  this  circular  (No.  764)  may  be  ob- 
tained from  the  above  office  or  from  the  office  of  the  assistant  purchasing 
agents,  24  State  Street,  New  York,  N.  Y. ;  614  Whitney-Central  "Building, 
New    Orleans,    La.,    and    1086    North    Point    Street,    San    Francisco,    Cal. 

CENTER  SQUARE,  PA.— The  Citizens'  Improvement  Association  of 
Center  Square  has  decided  to  take  steps  to  get  an  electric-lighting  system 
for  the  township.  Petitions  are  being  circulated  to  secure  the  signature 
of  property  holders.  It  is  proposed  to  install  60  lamps,  at  a  cost  of  $60 
each  per  year,  the  service  to  be  furnished  by  the  Counties  Gas  &  El.  Co.. 
of  Norristown. 

MAHANOY  CITY,  PA.— The  Harwood  El.  Co.  expects  to  make  im- 
provements to  its  system  at  Mahanoy  City  and  Shenandoah  soon,  in- 
volving an  expenditure  of  about  $100,000.  The  new  substation  at  the 
old  plant  of  the  People's  Lt.,  Ht.  &  Pwr.  Co.  is  well  under  way.  John 
S.   Wise,  Jr.,  of  Hazelton,   is  manager. 

READING,  PA.— The  City  Council  has  appointed  a  committee  to 
make  investigations  and  secure  estimates  of  the  cost  of  installing  a 
municipal   electric-light   plant. 

READING,  PA.— The  Metropolitan  El.  Co.,  of  Reading,  has  decided 
to  rebuild  on  the  Schuylkill  River  below  Reading.  The  plant  will  have 
an  output  of  4000  lip.  The  Reading  Transit  Co.  is  closing  a  contract 
at  Phoemxville  for  developing  power  on  the  Schuylkill  at  the  point.  The 
plant  will  have  a  generating  capacity  of  3200  hp.  A  contract  for 
developing  power  at  the  Norristown  dam  is  about  closed,  where  over 
3200   hp   will   be   developed. 

GALVESTON,  TEX.— Sealed  proposals  will  be  received  by  John  M. 
Murch,  county  auditor,  Galveston,  until  March  11,  for  installing  an 
ornamental  lighting  system  on  Galveston  Seawall  Boulevard,  between 
Nineteenth  and  Twenty-seventh  Streets,  consisting  of  57  ornamental 
standards  carrying  five-lamp  clusters  and  eight  ornamental  arc  lamp 
standards,  together  with  all  cable,  lamps  and  other  material  necessary  to 
make  the  installation  complete  as  per  plans  and  specifications,  copies  of 
which   may  be   had   on   application. 

RIVIERA,  TEX.— The  Riviera  Beach  Interurban  Ry.  Co.  is  prepar- 
ing to  construct  an  extension  of  its  railway  from  Riviera  to  Falfurrias, 
a  distance  of  about   15  miles. 

OGDEN,  UTAH.— The  city  commissioners  and  the  Weber  Club  have 
ratified  the  joint  contract  for  the  installation  and  maintenance  of  an 
ornamental  street-lighting  system  in  the  business  district.  The  contract 
provides  that  one-half  of  the  cost  of  the  installation  is  to  be  paid  by  the 
Weber  Club.  The  club  is  also  to  be  responsible  for  one-half  of  the  cost 
of  maintenance  of  the  system  for  the  first  year.  The  remaining  half  is  to 
be  paid  by  the  Ogden  Rapid  Transit  Co.,  which  is  to  have  free  use  of 
the"  poles  for  supporting  the  trolley  wires.  The  Merchants'  Lt.  &  Pwr. 
Co.,  in  addition  to  supplying  current,  will  furnish  the  arc  lamps  and 
keep  the  poles  in  repair.  The  Merchants'  company  is  to  receive  $4.75 
per   lamp   per   month   for    furnishing  electricity    for  the  system. 

BRISTOL,  VA. — The  contract  for  standards  for  the  proposed  orna- 
mental street-lighting  system  has  been  awarded  to  the  Union  Foundry 
Co.,  of  Anniston,  Ala.  The  Aldermanic  Board  of  Bristol,  Tenn.,  has 
made  arrangements  with  the  local  lighting  company  for  the  installation 
of  an  ornamental  lighting  system  on  the  Tennessee  side  of  the  city. 

DORCHESTER,  VA.— Preparations  are  being  made  by  the  New  York 
Mining  &  Manufacturing  Co.  for  the  erection  of  a  power  plant  in 
Dorchester.  The  proposed  plant  will  be  equipped  with  four  boilers 
with  rating  500  hp  each,  generator  and  turbine  engine.  Contracts  have 
been  closed  and  work  will  begin  immediately.  M.  S.  Kemmerer,  143 
Liberty    Street,    New   York,    N.    Y.,    is   president. 

NORFOLK,  VA.— Proposals  will  be  received  at  the  Bureau  of  Yards 
and  Docks,  Navy  Department,  Washington,  D.  C,  until  March  22  for 
furnishing  a  three- wire  direct-current  engine-driven  125-kw  generator 
at  the  United  States  Naval  Hospital,  Norfolk,  Va.  Estimated  cost, 
$5,200.  Plans  and  specifications  may  be  obtained  on  application  to  the 
bureau  or  to  the  commandant  of  the  navy  yard.  H.  R.  Stanford  is 
chief  of  bureau. 

RICHMOND,  VA. — The  Council  committee  on  public  buildings,  prop- 
erties and  utilities  has  recommended  to  the  City  Council  the  installation 
of  an  ornamental  lighting  system  for  the  entire  downtown  business 
section  at  a  cost  of  $26,192  for  installation  and  $5,438  per  year  for 
maintenance. 

ASOTIN,  WASH-— Work  will  begin  at  once  on  the  construction  of  the 
proposed  electric  railway  between  Asotin  and  Clarkston,  a  distance  of 
about  10  miles.  The  cost  of  the  work  is  estimated  at  about  $300,000.  F. 
L.  Strum,  of  Lewiston,  Idaho,  is  interested. 

BELLINGHAM,  WASH.— The  Stone  &  Webster  Engineering  Corpn., 
of  Boston,  Mass.,  is  investigating  the  feasibility  of  building  an  electric 
railway  north  from  BelHngham  into  the  Nooksack  Valley,  and  ulti- 
mately to  Vancouver,  B.  C.  The  company  also  contemplates  tlie  con- 
struction of  a  railway  from  Mount  Vernon  southward  to  Everett,  thereby 
closing  the  only  missing  link  between   this  city  and   Tacoma. 


BREMERTON,  WASH.— The  City  Council  has  granted  the  Northwest 
Gas.  El.  &  Wtr.  Co.  a  25-year  franchise.  The  company  will  begin  work 
at  once  on  the  construction  of  a  plant  to  cost  about  $75,000. 

CLE  ELUM,  WASH.— The  Kittitas  Ry.  &  Pwr.  Co.  is  planning  to  erect 
a  hydroelectric  power  plant  near  Salmon  La  :?ac.  The  company  recently 
purchased   1000  in.  of  water  per  second  from  J.  V.  Hoefner. 

ELBERTON,  WASH.— Preparations  have  been  made  by  the  Washing- 
ton Wtr.  Pwr.  Co.,  of  Spokane,  to  connect  this  city  with  its  main  power 
line  east  of  here. 

EPHRATA,  WASH.— A  movement  has  been  started  for  the  installation 
of  a  municipal  electric-light  plant  here. 

NORTH  YAKIMA,  WASH.— The  Yakima  Valley  Transportation  Co. 
will  begin  work  immediately  laying  track  on  the  Selah  extension  of  its 
system. 

OLYMPIA,  WASH. — Governor  Lister  and  a  special  legislative  com- 
mittee which  investigated  the  Celilo  Rapids  power  project  have  recom- 
mended that  the  State  of  Washington  appropriate  $15,000  in  aid  of 
Oregon  in  an  engineering  investigation  to  determine  whether  the  de- 
velopment  of   the   proposition  should  be  undertaken   by   the  two   States. 

ORTING,  WASH. — Plans  are  being  prepared  and  estimates  being  re- 
ceived for  establishing  a  municipal  electric-light  and  power  plant  in 
Orting. 

PASCO;  WASH.— The  City  Council  has  entered  into  a  contract  with 
the  Pacific  Pwr.  &  Lt.  Co.  for  the  installation  of  cluster  lamps,  at  $28 
per  standard  per  year. 

TACOMA,  WASH.— The  City  Council  is  considering  the  question  of 
furnishing  electricity  for  heating  and  cooking  purposes  at  a  very 
low  rate.  If  this  policy  is  adopted,  new  substation  equipment  will  be 
required.  At  present  the  substation  is  equipped  to  handle  only  about 
one-half  of  the  output  of  the  La  Grande  plant.  The  cost  of  the  new 
equipment   is    estimated    at    about    $33,000. 

TACOMA,  WASH. — Plans  are  being  considered  for  connecting  the 
municipal  electric-light  plants  of  Tacoma  and  Seattle.  The  cost  of  erect- 
ing the  transmission  line  is  estimated  at  about  $100,000.  If  the  project  is 
carried  through  it  is  proposed  to  furnish  electricity  to  towns  along  the 
route.  A.  L.  Thorn  is  superintendent  of  the  Tacoma  plant,  and  J.  D. 
Ross   is   superintendent   of  the   Seattle   plant. 

BERKELEY  SPRINGS,  W.  VA.— The  Cacapon  Pwr.  Co.  has  sold  its 
power  plant  in  Berkeley  Springs  and  on  Cacapon  Creek  to  the  Win- 
chester &  Washington  City  Ry.  Co.  The  Cacapon  Pwr.  Co.  furnishes 
electricity   in    Berkeley    Springs,    Great    Cacapon   and   Hancock. 

CHARLESTON,  W.  VA.— Sealed  proposals  will  be  received  until 
March  28  at  the  office  of  the  supervising  architect,  Treasury  Department, 
Washington,  D.  C,  for  the  installation,  complete,  of  an  electric  elevator 
in  connection  with  the  extension  of  the  United  States  post  office  and 
court  house  at  Charleston,  W.  Ya.,  in  accordance  with  drawings  and 
specifications,  copies  of  which  may  be  had  at  the  above  office. 

JANESVILLE,  WIS.— The  State  Street  Advancement  Association 
expects  to  be  ready  to  proceed  with  the  installation  of  the  proposed 
ornamental  street-lighting  system  on  State  Street  in  the  spring.  Ap- 
proximately $7,000  has  been  raised  among  the  property  owners  for  the 
new  system.  It  is  proposed  to  erect  ornamental  standards  on  each  side 
of   the  street  and   elminate  the   arc  lamps   at   the   intersections. 

LONE  ROCK,  WIS. — A  special  election  has  been  called  for  April  1  to 
vote  on  the  proposition  to  issue  $5,000  in  bonds  to  build  an  electric-light 
plant. 

NEENAH,  WIS.— The  Wisconsin  Tiac,  Lt.,  Ht.  &  Pwr.  Co.  contem- 
plates installing  a  new  generator  in  its  Neenah  plant,  increasing  the  out- 
put from  1000  hp  to  1500  hp. 

DUNCANS,  B.  C,  CAN.— Bids  will  be  received  by  the  city  clerk 
until  March  13  for  water  turbines,  generators,  exciters,  transformers 
and  switching  equipment.  Specifications  may  be  obtained  from  DuCane, 
Dutcher   &   Co.,    Rogers   Building,   Vancouver,    B.    C. 

SOUTH  VANCOUVER,  B.  C,  CAN.— The  British  Columbia  El.  Co., 
of  Vancouver,  is  contemplating  extending  the  Davie  street  car  system 
through  from  Twenty-fifth  Avenue  to  the  Fraser  River  Valley.  A  sec- 
tion of  the  proposed  line  will  be  built  at  once. 

VANCOUVER,  B.  C,  CAN.— The  Western  Canada  Pwr.  Co.,  of  Van- 
couver, will  extend  its  transmission  lines  at  once  to  Milliardviile  to  supply 
electricity  for  lamps  and  motors  there. 

BERLIN,  ONT.,  CAN. — The.  Light  Commission  is  planning  exten- 
sions and  improvements  to  the  gas  and  electric  departments  involving 
an  expenditure  of  about  $70,000.  Of  this  amount  $35,000  will  be  ex- 
pended  for  gas  mains,  increasing  transformer  capacity  and  service  ex- 
tensions  in   the   electrical   department. 

BRECHIN,  ONT.,  CAN.— The  ratepayers  have  approved  the  by-law  to 
enter  into  a  contract  with  the  Hydro-Electric  Power  Commission  for 
Niagara  power. 

IROQUOIS  FALLS,  ONT.,  CAN.— The  Abitibi  Pulp  &  Paper  Mills, 
ltd.,  which  is  building  a  large  paper  mill  at  Iroquois  Falls,  on  the 
Abitibi  River,  has  obtained  a  lease  of  the  water-powers  of  Iroquois  Falls 
and  Couchiching  Falls,  and  also  has  the  right  to  hold  and  control  the 
waters  of  Abitibi  Lakes  for  power  purposes.  Henry  Holgate,  of  Mon- 
treal, has  reported  on  the  water-powers  and  estimates  the  total  power 
available  to  be   57.195  shaft  hp. 
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LONDON,  ONT.,  CAN.— Announcement  has  been  made  by  Adam  Beck 
that  three  new  hydroelectric  transmission  lines  will  be  erected  radiating 
from  London  this  spring.  The  proposed  lines  will  serve  the  agricultural 
districts  and  a  number  of  small  towns  and  villages.  The  first  will  run 
to  Dorchester,  Thorndale  and  Thamesford;  the  second  will  serve  St. 
John's.  Birr,  Masonville.  Lucan  and  other  points,  and  the  third  wfill  run 
from  Hamilton  Road  station  through  Westminster,  Lambeth,  Delaware, 
Mount   Erydges,  Glencoe,   Melbourne  and  Strathroy. 

OWEN  SOUND,  ONT..  CAN,  -The  Hydro-Electric  Commission  of 
Ontario  has  submitted  a  proposition  to  the  town  of  Owen  Sound,  offering 
to  furnish  energy  at  $29  per  hp  per  year,  stepped  down  to  a  low  voltage. 
It  is  expected  that  the  town  will  contract  for  1500  hp.  If  the  offer  is 
accepted,  it  is  understood  that  work  will  begin  at  once  on  the  develo] 
of  Eugenia  Falls  and  a  transmission  line  erected  from  Eugenia  to  Owen 
Sound.  F.  F.  Espenschied  is  engineer  of  the  commission.  J.  R.  McLin- 
den  is  superintendent   of  the  municipal  plant. 

TILBURY,  ONT.,  CAN.— Steps  have  been  taken  to  obtain  electricity 
from    tiie    Hydro-Electric    Power    Commission. 

WESTBORO,  ONT.,  CAN.-  The  installation  of  an  electric-light  sys- 
tem in  this  village  is  under  consideration. 

OUTREMONT  (MONTREAL),  QUE.,  CAN.— The  Town  Council  has 
announced  that  it  proposes  to  establish  a  imiutripal  rhvt  i  ir  -light  plant. 
The  plans  include  the  building  of  underground  conduits. 

REGINA,  SASK.,  CAN.— By-laws  authorizing  an  expenditure  of  $2,- 
750,000  were  voted  by  the  ratepayers  on  Feb.  25  for  civic  improvements, 
including  extensions  to  street  railway  system,  water  mains,  sewers,  new 
electric  light  and  power  plant,  new  civic  buildings,   overhead  bridge,  etc. 

REGINA,  SASK..  CAN.— Tenders  will  be  received  by  the  City  Coin 
missioncrs  of  Regina,  Sask.,  until  March  29,  for  electrical  department 
supplies  as  follows:  Section  (1) — weatherproof  copper  wire;  (2) — West- 
ern cedar  poles;  (3) — cross  arms;  (4) — top  pins,  insulators,  etc.;  (5) — ■ 
pole-line  hardware;  (6) — pole-type  transformers;  (7) — integrating  watt- 
meters, single,  polyphase  and  two-phase;  (8) — metal-flame  arc  lamps  and 
station  equipment;  (9) — series  cut-out  mast  arms  for  arc  lamps;  (10) — 
underground  material ;  ill  ) — -fire-alarm  boxes  and  gongs;  price  to  be 
f.  o.  b.  Regina.  Copies  of  specifications  may  be  had  from  E.  W.  Bull, 
superintendent   of   light   and    power. 


New  Industrial  Companies 

THE    EDEN    SPECIALTIES   CORPORATION,    of   New   York.    N.    Y 
has   been   incorporated  by   J.    B.    Kissam   and    13.    Darrach,   Jr.,   and    F.    E. 
Hazard,  "f  New  York,  N.   Y.     The  company  is  capitalized  at  $25,000  and 
proposes    to   manufacture   and   deal   in   electrical    devices. 

THE  EQUIPMENT  IMPROVEMENT  COMPANY,  oi  New  York, 
N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $100,000  for  the  pur- 
pose of  manufacturing  signaling  and  safety  devices.  The  incorporators 
are:  Alexander  Turner,  Robert  H.  Weatherly  and  Frank  11.  Clark,  all 
of  30  Church  Street,  New  York,  N.  Y'. 

THE  GLOBE  ELECTRIC  CO.,  of  Philadelphia,  Pa.,  has  been  incor- 
porated by  Casemir  Kadzerra,  Frank  Strauss  and  Howard  W.  Thomas, 
all   of   Philadelphia,    Ba.   The  company   is   capitalized    al    525,000   and   pro 

poses    I.,    deal    in    electric    motors,    switchboards,     etl 

TIIE  HOT  SPARK  MAGNET  COMPANY,  oi  Los  Angeles,  Cal.,  has 
been  incorporated  with  a  capital  stock  of  $10,000  by  P.  Riedele,  A.  T. 
Kwajel  and  Mary  Riedele. 

THE  HURLEY  ELECTRIC  TOOL  COMPANY,  of  Chicago,  111.,  has 
been  incorporated  with  a  capital  stock  of  $5,000  to  manufacture  and  deal 
in  electric  tools,  machinery,  etc..  by  Neil  C.  Hurley,  L.  E.  Brigham  and 
Waller  T.    Ilaynie. 


New  Incorporations 

LOS    \.\GH  I  s.   CAL.— The    tnyo  County   Wtr.   &    Pwi     Co    ha 
incorporated  with  a  capital  stock  of  $200,000  b;  ; 

and  .1.   E.  Petti  John. 

LAPORTE,  IND.— The  Laporte,  Logansporl  S  Southern  Ry.  Co.  has 
been  incorporated  with  a  capital  stock  of  $100,000  to  construct  and 
operate  an   electric   railway    from    I  api     e  to  Logat  | 

also   proposes   to   supply   electricity    foi    lamps   and    motors   through    towns 
and  communities  along  the  proposed  railway.     The  di  Wjarren 

W.  Travis,  P.  O.  Small,  C.  J.  Loet/.   K.   X.  Sooth  and  Ora    Bosserman. 

FRANKFORT,  KY- The  McKinney  El,  Co.  has  been  incorporated 
with  a  capital  stock  of  $2,000  by  M.  McKinney,  Eugene  Hoge  and  W.  11 
Hoge. 

DENMARK,  MAIM  ["be  Denmark  li  8  Pwi  Co  has  been  incor- 
porated with  a  capital  stock  of  $5,000.  The  officers  are:  Henry  M.  Cobb, 
president;  Alfred  P.  Cobb,  treasurer,  and  E.  S.  Cobb,  clerk,  ,,11  ol 
Denmark. 

FOSTORIA,    OHIO.— The     Fostoria     El.     Co.     has    been    incori 

with    a   capital    stock  of   $100,000   by    Frank    Espy,    H      H      Her   y,    .lames 
F.   Loftus.  Ralph   A.    Burgus  and  William   N.   Dore. 


Trade  Publications 

CIRCUIT-BREAKERS     FOB     RAILWAY     SERVICE.— Bulletin     No. 

A4086  of  the  General  Electric  Company  is  devoted  to  the  subject  of 
circuit-breakers  for  railway  service. 

BELT  DRESSING  "I  line-Surface  Treatment  for  Ropes"  is  the  title 
of  a  bulletin  just  published  by  the  Cling-Surface  Company,  Buffalo, 
N.  Y.  It  shows  a  number  of  noteworthy  examples  of  treated  rope 
drives  and  gives  accurate  technical   data. 

AUTOMOBILE  ACCESSORIES  .--Catalog  1  has  been  issued  by  the 
Superior  Lamp  Manufacturing  Company,  124th  Street  and  First  Avenue, 
New  York.  It  contains  brief  illustrated  descriptions  of  its  electric  head- 
lamps,  tail-lamps,   dash-lamps  and  other  automobile  accessories. 

FIXTURES.— In   the       I  the   Tungstolier    Works 

of    the    General    Electric    Con,,  l  it,    (  iliio,    is    given    much    in- 

formation   on    the    latest    developments     in     the    fixture    industry.      The 

lid    prove   of  value  to  the 


iniliv     SUggeStll 


publication   cot 
fixture  dealer. 

SIGN     RE(  III   \'  M  Bull,    in     No.    760    issued    by    Pass    &    Sey- 

mour,   Inc.,    Solvay,    N.    Y.,    contains   sixteen    pages   devoted   to  brief   de- 

tions   and    miniature    illn  tri is    of   sign   and   outlet    box   receptacles 

and    eives  views  of  a  number   of  prominent   signs  in   various  parts 
country    using    these    di 

WATT-HOUR    METER  I    ■  Elei  mpany,    Spring- 

field, III.,  is  distributing  Bulletin  No.  34,  descriptive  of  its  complete 
line  of  single-phase  and  polyphase  induction  watt-hour  meters.  This 
bulletin  has  been  arranged  with  particular  reference  to  use  by  central- 
station  meter  superintendents  desiring  complete  information  on  the 
latest    metering    developments. 

REVERSING  MOTORS  FOR  PLAN]  RS  SLOl  IM  U-.  ETC.— In  Bul- 
letin No.  A4081,  issued  by  the  General  Electric  Company,  reversing 
motors  for  planers,  slotters,  etc.,  are  treated  in  detail.  The  publication 
contains  various  curves  which  show  the  advantage  ..f  direct  drive  over 
belt  drive  and.  therefore,  the  advantage  of  reversing  n 
auxiliary  appliances   are    also   illustrated 

LIGHTNING  \RRESTERS  rhi  Me,  in,  Servici  Supplies  Company, 
Seventeenth    and    Cambria    Stri  phia,    Ta..    has    issued    a    well- 

printed    and    excellently    illust!  eight-page    pamphlet    on    Garton- 

Daniels  lightning  arresters.  It  contains  information  on  lightning 
phenomena,    l! Ilation    and    operation    of    alternating- 

current    and    direct-currenl  pection 

oj     ousters. 

PORTABLE  I  \MI'  Willi  "EYE  COMFORT"  SYSTEM.— A  novel 
variation  of  the  "Eye  Comfort"  lighting  system,  in  the  form  of  the 
Curtis  portable  lamp,  is  the  subject  of  a  bulletin  issued  by  the  National 
N-Ray  Reflector  Company,  235  West  Jackson  Boulevard,  Chicago,  111. 
Some  beautiful  designs  of  table  and  floor  pedestals  for  use  with  the 
"Eye  Comfort"  system  are  shown.  These  are  especially  suitable  for 
libraries,    drawing   or   music    ro 

PORTABLE  El  E(  IUH  DRI1  I  S.— The  Standard  Electric  Too] 
pany,  of  Cincinnati,  Ohio,  has  recently  issued  Bulletin  D  8,  describing 
the  Standard  high-power  direct-current  portable  electric  drills,  and 
Bulletin  D  9,  performing  a  similar  service  for  the  Standard  high-power 
alternating-current  portable  electric  drills  for  two-phase  and  tine. 
The  manufacturer  claims  that  these  drills  represent  the  highest  achieve- 
ment   in    the    development    and    construction    of    ■ 

REVOLVATORS—  The   New    Yorl     I  Portable    Elevator  Com- 

in..    Jersey    City,    N  21,    m    which 

its   motor-driven    revolvators  es  with    a    revolving 

ne  described   and   fully   illustrated.      The    use   of   tins   apparatus  in- 
the   storage    capacity     oi     varehousi  -am   20 

to   50   per    cent,   as   tin     revoh  il  I    quarters   and 

snot    material   near   thi  ause    of 

its  inaccessibility. 

BOLTS.— The    unlimited    field    of    usefulm 
page  booklet  of  the  United  States  Metal  &   Manufai 
Broadway,    New    i*ork,    oi    general    interest.       i    e    Kling   bolt   is 
possess   an   entirely    new    feature,    it    being   the   only   bolt   on    the    market 
that    will    allow    the    head    to    pass   through    a   hole   of    the   same   diameter 
bolt    and    at    the    same    time   give   a   firm    an. 
1 1   is  especially  adapted   for  all 
construction  v.nrk.     The  booklet  illustral 
\i    I  .  IMOB1 

chore     issued     by     tin      S 

Newark.   N     J.,   entitled    "New    Lights   for   ( ,: 

us   sub-title:  I  ill   to  Owners  of   Auton 

and    Motor     Boats    in    Behalf    of    Splitdorflite,    an    Electric    I.ightui. 

s  of   illustrations   of   the   device,   curves  and 
diagrams     and     clear  information 

new  metbi 

WIRINl  '    wiring   computer    which    will 

be  of  interest   i  distributed  by 

the    Si  Devonshire    Street.    Boston. 

It  is  mounted  on  stiff  thick  celluloid  of  a  convenient  pocket  size.  By  a 
single    scttine    of    the    computer    the  suits    may    be    obtained: 

The  size  in    B.    8c  S  E  a   wire  is  readily   determined  by  setting  the 

disk -to    correspond    i"    a    given    distance    of    distribution    for    a    desired 
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voltage  drop  and  the  current  which  the  wire  is  to  carry;  or  if  the  size 
of  wire  is  given,  the  current  to  be  carried  and  the  distance  of  trans- 
mission can  be  determined.  The  resulting  voltage  drop  may  be  read 
directly  upon  the  computer.  In  the  same  manner  the  current  may  be 
found  by  one  setting  for  a  desired  voltage  drop  with  a  definite  sized  wire 
and  distance  of  transmission.  Finally,  the  distance  to  correspond  to 
specific  conditions  of  voltage  drop,  the  current  and  siize  of  wire  may  be 
found  by  a  single  setting  of  the  disk.  The  setting  of  the  disk  is  very 
simple  and  directions  for  attaining  these  four  different  results  are  given 
on  the  foot  of  the  card.  On  the  reverse  side  are  handy  tables  of  wiring 
data   and  conversion   factors. 


Business  Notes 


RICHMOND   ELECTRIC  WORKS 
Electric    Company,   Richmond,    Va.      Til 


of    the    Richmond 


change  took  plat 


THE  AMERICAN  ROTARY  VALVE  COMPANY,  now  at  156  North 
Dearborn  Street,  Chicago,  successor  to  the  Jenney  Electric  Manufactur- 
ing Company,  will  move  its  office  to  the  fifteenth  floor  of  the  new  Fulton 
Building,  on  the  corner  of  South  State  Street  and  East  Jackson  Boulevard, 
Chicago. 

THE  HURLEY  MACHINE  COMPANY,  Clinton  and  Monroe  Streets, 
Chicago,  has  installed  in  the  new  $25,000  Woodward  Avenue  residence  of 
Mr.  Lem  Bowen,  Detroit,  Mich.,  one  of  its  No.  3  white-enamel  Thor  elec- 
tric washers,  a  48-in.  electric  ironer,  and  a  five-rack  Thor  Solar  clothes 
drier.  This  is  a  model  up-to-date  domestic  laundry  installation  and  cost 
$705. 

l.(  X  KWOOD,  GREENE  &  COMPANY,  architects  and  engineers,  60 
Federal  Street,  Boston,  have  opened  a  New  York  office  at  320  Fifth 
Avenue,  in  charge  of  Messrs.  Frank  A-  Wing  and  John  M.  Toucey. 
This  is  the  third  branch  office  of  Lockwood,  Greene  &-  Company,  the 
firm  having  besides  a  Southern  and  a  Western  office,  located  at  Atlanta 
and  Chicago,  respectively, 


Weekly  Record  of  Electrical  Patents 


UNITED   STATES    PATENTS   ISSUED   FEB.   25,    1913. 
(Prepared    by   Robert    Starr   Allyn,    16   Exchange   Place,    New    York.] 

1.053,977.  ELECTROGALVANIC  GENERATOR;  A.  Dow,  Wooster, 
Ohio.  App.  filed  Jan.  5,  1912.  An  open  battery  casing  for  electro- 
therapeutic  diffusion. 

1.053,981.  LOCOMOTIVE;  D.  T.  Fisher,  Columbus.  Ohio.  App.  filed 
April  16,  1910.  Gearless  mine  locomotive  with  large  armature  and 
short    wheelbase. 

1.053.997.  TELEPHONY;  M.  L.  Johnson,  Chicago,  111.  App.  filed  Aug. 
10,   1911.     Relay  for  preventing   operators   from   listening. 

1.053.998.  TELEPHONE  EXCHANGE  SYSTEM;  M.  L.  Johnson,  Chi- 
cago, 111.  App.  tiled  Aug.  10,  1912.  Preliminary  connection  for  pre- 
payment   instrument. 

1,054,005.  DECARBONIZATION  OF  RAW  METALLIC  FILAMENTS 
FOR  INCANDESCENT  ELECTRIC  LAMPS;  A.  Lederer.  Vienna, 
Austna:Hungary.       App.    filed    May    29,    1909.       The    raw    filament    is 

1,054,031.      ELECTRIC  RECEPTACLE;   N.    I).   Rand,  West  Camp,   N.   Y. 

App.  filed  Jan.   9,    1908.     Porcelain-lined  wire  connection. 
1.054,047.      FIELD    MAGNET    AND    WINDING    FOR    ELECTRICAL 

MACHINES:    C.    H.    Smoot,    Chicago,    III.      App.   filed   Feb.    16,    1907. 

(.  ompensated-field    direct-current    dynamo. 
1.054.061.     TROLLEY   CATCHER;   P.   N.    Van    Epp,   Port   Clinton.   Ohio. 

App.    tded   Feb.    2,    1911.      Automatic    pole-retracting   mechanism. 
1,054.063.     CARBON    HOLDER    FOR    ARC    LAMPS;    M.    C.    Warren, 

Coffeyville.   Kan.      App.   filed   Aug.    10,    1911.      Clamp  for  two   parallel 

carbons. 
1,054,068.      INCLOSED   FUSE;   H.   R.    Williams.    Hartford,    Conn.      App. 

bled    Dec.    15,    1911.      Multiple-strip   type   of   cartridge    with    fuse   strips 

interwoven   with   asbestos. 
1,054,092.      TROLLEY;    A.    Daszko   and    A.    Bielech.    Chicago,    111.      App. 

filed   Oct.    9,    1912.     Spiral   replacing  grooves. 

1.054.110.  ELECTRIC  SWITCH;  M.  Guett,  Hartford,  Conn.  App.  filed 
Jan.   2,    1909.     Rotary  snap  radial  detent. 

1.054.111.  SWITCH;    M.    Guett,    Hartford,    Conn.      App.    filed    Dec.    12, 

1911.  Mounting   for  rotary  snap   indicator. 

1,054.115.  CIRCUIT-BREAKER:  F.  Heath,  San  Diego,  Cal.  App  filed 
March  29,   1911.     Railway  track  attachment   operated  by  a   car. 

1,054,133.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  l>.  B.  Moist 
and  C.  W.  Youne;,  Harrisburg.  Pa.  App.  filed  April  23,  1908.  Au- 
tomatic  connection    of    sectional    system. 

1.054,138.  MEANS  FOR  ATTACHING  WIRES  AND  CARIES  TO 
INSULATORS;    H.    Parra,    Toulouse,    France.      App.    filed    April     17, 

1912.  Wire    attachment    collar. 

1,054,144.  SYSTEM  OF  MOTOR  CONTROL:  T.  H.  Sandidge,  Chi- 
cago, 111.  App.  filed  Nov.  22,  1911.  Control  and  reversal  of  direct- 
current   motors. 

1.054.148.  HIGH-VOLTAGE  STRAIN  INSULATOR;  I..  Steinberger, 
Brooklyn,  N.  Y.  App.  filed  April  4,  1910.  Interlocked  and  insu- 
lated   links. 

1,054,176.  TELEPHONY:  E.  R,  (muni,  Chicago,  III.  App.  filed  April 
24,  1911.  Semi-automatic  system  with  means  for  preventing  inter- 
ference. 

1,054,212.  CONTACT  FOR  SCREW  PLUG  FUSES:  W.  Klement,  E. 
Kohrs  and  C.  Leichtenschlag,  Charlottenburg,  Germany.  \pp  filed 
Aug.    2,    1910.      Conical-spring    washer    contact    support. 

1,054,227.  GROUND-WIRE  CONNECTOR;  F.  E.  McKenna,  Wau 
watosa,   Wis.      App.   hied  June   30,    1911.     Pipe  strap. 

1,054,257.  VAPOR-ELECTRIC  APPARATUS;  P.  H.  Thomas,  Moiit- 
clair,  N.  J.  App.  filed  Nov.  22,  1906.  Plurality  of  lamps  in  series 
under   constant   potential    system. 

1,054.267.  RAILWAY-  SIGNAL  APPARATUS:  D  Baker,  Los  Angeles. 
Cal.  App.  filed  Feb.  9,  1912.  Bridge  system  to  indicate  rise  of 
water. 

1,054,275.  TELEPHONE  SWITCHBOARD;  P.  C.  Burns.  Chicago,  111. 
App.   filed  Dec.   5,   1907.     Removable-unit  system   of  jacks. 

1.054,277.  SYSTEM  FOR  PROTECTING  TRAINS:  G.  Carboni  and 
C.  Tironi,  Florence,  Italy.  App.  filed  Jan.  12.  1910.  Sectional  con- 
ductors   besides    the    railroad    track. 

1,054,318.  ELECTRICALLY  HEATED  LIQUID  RECEPTACLE:  E. 
Schwartz,  Chicago,  111.  App.  filed  Feb.  24,  1912.  Connecting  the 
heater   to   the   receptacle. 

1,054,330.  NO-VOLTAGE  CIRCUIT-BREAKER  FOR  ALTERNATING 
CURRENT;  C.  C.  Badeau.  Boston,  Mass.  App.  filed  Tuly  27,  1909. 
To    prevent    humming.  , 

1.054.336.       ELECTRIC    WRITING    SIGN;    H.    D.    Brown,    Los    Angeles, 


Cal.      App.    filed    June    12,    1911.      Keyboard-operated    controlling    sys- 

1,054.368.  ELECTRIC  AND  AUTOMATIC  CONTROL  OF  ENGINES, 
DYNAMOS  AND  BATTERIES;  L.  Sunderland  and  G.  C.  Pillinger. 
Westminster,  London,  Eng.  App.  filed  Nov.  17,  1910.  Gas  engine 
and   storage   battery,   dynamo  combination. 

1.054.371.  ELECTRIC  FURNACE;  F.  J.  Tone,  Niagara  Falls.  N.  Y. 
App.  filed  March  26,  1912.  Temperature  equalization  in  manufactur- 
ing silicon-carbide  articles. 

1.054.372.  PROCESS  OF  SILICIDIZING;  F.  J.  Tone  and  T.  B.  Allen, 
Niagara  Falls,  N.  Y.  App.  filed  Sept.  17,  1912.  Carbonaceous  arti- 
cles are  subjected  to   silicon  vapor  in  an  electric  arc. 

1.054.378.  METHOD  OF  SILICIDIZING  ARTICLES  CONTAINING 
CARBON;    F.    J.   Tone,    Niagara    Falls.   N.    Y.      App.   filed   March    26, 

1912.  Special    arrangement    of    the   articles. 

1.054.379.  ELECTRIC  BELL  MECHANISM;  G.  B.  Wurster,  New  York, 
N.  Y.  App.  filed  April  26,  1912.  Single  stroke  with  multiplied 
action. 

1.054.380.  ELECTRIC  FURNACE;  T.  B.  Allen,  Niagara  Falls,  N.  Y. 
App.  filed  April  24,  1912.  Resistance  type  for  manufacturing  silicon- 
carbide  articles. 

1.054.409.      HEATING   APPLIANCE;    A.   F.   Harrison   and   O.   L.    Peard, 

Weybridge  and  Croydon,   England.     App.  filed  Sept.    19,   1912.     Heat- 

storage  reservoir  system. 
1,054,419.     INCANDESCENT-LAMP  SOCKET;    B.   H.   Irish,  Peru,  Ind. 

App.   filed  Nov.   3,   1910.     Yielding  center-lamp  contact. 
1.054,421.      RAILWAY    SIGNAL;    E.    Jennings,    Windsor,    Ontario,    Can- 
ada.    App.  filed  June  21,  1909.     Mechanical  block  system. 
1,054,455.        WATERPROOF      INCANDESCENT      ELECTRIC      LAMP 

SOCKET;    E.    L.    Schneider,    Syracuse,    N.    Y.      App.    filed   June    19, 

1911.      Porcelain    and   connections. 
1,054,469.      HIGH-VOLTAGE    STRAIN    INSULATOR;    L.    Steinberger, 

New   Y'ork,   N.    Y.      App.    filed   April   4,    1910.      Insulated   interlocking 

links. 
1,054,494.      BURGLAR   ALARM;   J.    V.    Bellamy,    Vancouver,    British    Co- 
lumbia,   Canada.      App.    filed    Oct.     1,    1912.       Mechanically    operated 

switch. 
1.054,497.      APPARATUS    FOR  THE   ELECTROLYSIS    OF    SALT   SO- 
LUTIONS;   T.    Pilliter,    Vienna,    Austria-Hungary.     App.   filed   March 

30,    1912.     Circulation  and  purification   of  electrolyte. 
1,054,520.      HAIR   SINGER;    E.   H.    Eldridge,   Corpus  Christi,  Tex.      App. 

filed  Nov.  4,   1912.      It  carries  off  the  smoke. 
1,054,559.     AUTOMATIC   FUSE   BLOCK   AND  RELAY  PROTECTOR; 

T.    B.    Jones,    Dome,   Arizona.      App.    filed    Nov.    4,    1912.      Automatic 

ground  and  replacement. 
1.054,581.      TELEPHONIC   TRANSMITTER,    W.    T.    Marchant,    London, 

Eng.     App.   filed  Aug.   31,    1911.     Parabolic   section. 
1.054,583.     APPARATUS  FOR  CLOSING  AN  ELECTRIC  CIRCUIT  AT 

PREDETERMINED    POSITIONS     OF    A     COLLECTOR;     E.     M. 

v.    MarcMhal,    Vienna,    Austria-Hungary.      App.    filed    March    18.    1912. 

For  typewriting,   setting,   casting,   etc. 
1,054.589.      DEVICE    FOR    THE    PRODUCTION    OF    PURE    AIR:    H. 

Mestern,    Berlin,    Germany.      App.    filed    July    5,    1911.      The    air    is 

ozonized    and    moistened. 
1,054,622.      APPARATUS    FOR    THE    OPERATION   OF   ELECTRICAL 

CLOCKS    BY    ELECTRIC   WAVES;    F.    Schneider,    Fulda.   Germany. 

App.  filed  April  3,   1912.     Highly  sensitive  receiving  apparatus. 
1,054,624.       AUTOMATIC     FIRE    ALARM:     H.     R.     Schirlev,     Phanix, 

British     Columbia,    Canada.       App.     filed    Feb.    21,     1912.       Mercury 

column   circuit  closer. 
1.054,647.      SILICA-GLASS    ELECTRIC    APPLIANCE;    II.    A.    Kent   and 

II.    G.    Lacell,    Bound's    Green    and     Einchley,    England.      App.    filed 

Nov.   21,   1912.     Molybdenum  leading-in  wire. 

1.054.652.  LAMP  SOCKET;  S.  Trood.  New  York,  N.  Y.  App.  filed 
March    5,    1912.     Unipolar  socket  or  plug. 

1.054.653.  CIRCUIT-CONTROLLING  APPARATUS;  L.  H.  Thullen, 
Cincinnati,  Ohio.  App.  filed  May  16,  1904.  Railroad  signaling  sys- 
tem  with  alternating  current. 

13.534  (reissue),  ELECTRICAL  DISTRIBUTING  SYSTEM;  R.  C. 
Leake,  Auburn,  N.  Y\  App.  filed  May  12,  1909.  Selective  system. 
(Original  patent  No.  853,888,  May  14,   1907.) 

13.535  (reissue).  PROTECTIVE  COVERING  FOR  ATTACHMENT 
PLUGS:    M.    R.    Rodrigues,    New    Y'ork,    N.    Y.      App.    filed    Tan.    3, 

1913.  Metal-coated  composition.      (Original  patent  No.   1,040,762,  Oct. 
S.   1912.) 

13,538  (reissue).  MANUFACTURE  OF  STEEL:  W.  R.  Walker.  New 
York.  X.  Y.  App.  filed  Dec.  30.  1912.  Re-carbonizing  and  electric- 
furnace  treatment. 
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Indiana  Public  Tile  State  of  Indiana  has  just  adopted 

Utilities  Law  a   public   utilities   law,   abstracted   else- 

where, which  is  a  model  of  its  kind  and 
ranks  with  the  Wisconsin  act  as  one  of  the  fairest  and  most 
effective  instruments  of  regulation  on  record.  The  pitfalls 
into  which  legislators  in  some  other  states  were  led  have 
been  avoided,  and  the  decks  are  clear  for  state-wide  admin- 
istration of  the  new  act  under  conditions  which  hold  forth 
the  promise  of  a  square  deal  for  all  and  favoritism  •  for 
none.  The  Wisconsin  plan  of  indeterminate  permits  in  lieu 
of  franchises  having  a  definite  term  has  been  adopted  nut- 
right,  and  to  every  public  utility  company  a  strong  induce- 
ment is  held  out  to  relinquish  its  old  franchise  and  accept 
such  a  permit,  with  the  strong  protection  against  needless 
or  wasteful  competition  which  it  insures.  The  days  of  polit 
ical  bickering  for  franchises  in  the  Hoosier  State  are  there- 
fore numbered,  and  in  their  place  has  come  a  saner  era 
of  public-utility  regulation  under  which,  judging  from  the 
results  elsewhere,  the  stability  of  public-service  corpora- 
tions will  be  increased  and  their  development  stimulated. 
So  much  for  the  opportunities  under  the  new  law.  The 
next  question,  and  one  of  the  gravest  importance,  is  the 
selection  of  a  thoroughly  competent  commission  to  admin- 
ister the  law.  Here  is  an  opportunity  to  duplicate  the  bril- 
liant achievement  of  placing  so  effective  and  just  a  measure 
on  the  statute  books.  It  is  to  be  hoped  that  this  progressive 
community  will  break  away  from  precedent  and  appoint  at 
least  two  members  out  of  the  five  on  the  new  commission 
on  the  basis  of  their  technical  qualifications.  We  cannot 
urge  too  strongly  that  one  member  be  an  engineer  of  emi- 
nent qualifications  and  one  an  expert  accountant.  If  to 
this  there  be  added  an  economist  of  repute,  a  lawyer  of 
broad  experience  and  a  fifth  member  with  a  special  knowl- 
edge of  transportation  questions,  the  balance  will  be  ex- 
ceedingly satisfactory  and  much  superior  to  a  commission 
overbalanced  with  members  from  the  legal  profession. 


Getting  Ready  A   tenant   serves  notice  on   the   electric 

for  Moving  Day  company  that  he  intends  to  vacate  his 
present  quarters  and  asks  that  his 
meter  be  removed  and  a  bill  rendered.  A  man  from  the 
storeroom  goes  out,  pulls  down  the  meter  and  takes  it  to 
the  shop.  Next  day  the  new  tenant  calls  up  the  office  and 
orders  electric  service,  insisting  that  he  must  have  it  that 
same  evening.  Half  an  hour  later  tenant  No.  I  sends  in 
an  agonized  appeal  from  his  new  quarters,  explaining  that 
he  had  thought  the  premises  were  supplied  with  electricity 
but  that  service  has  in  some  way  been  disconnected.  Of 
course,  he  too  wants  his  meter  in  by  nightfall.  Notwith- 
standing the  fact  that  the  company  removed  its  connections 
from   the   latter   location   less   than    twenty-four   hours   be- 


fore, it  will  have  to  send  out  its  metermen  and  replace  the 
same  meters,  or  other  ones  in  their  stead,  on  the  identical 
hooks  from  which  they  were  just  pulled  down.  Of  course, 
such  a  wasteful  system  is  expensive  for  the  company,  and 
it  is  bard  on  the  metermen  and  hard  on  the  meters.  In  one 
(  entral  Western  city  where  the  semi-annual  hegira  of 
dissatisfied  renters  numbers  several  hundred  the  local  man- 
ager has  arranged  the  blank  form  reproduced  on  another 
page,  by  means  of  which  record  is  kept  of  each  prospec- 
tive removal,  date,  name  and  address  of  the  new  tenant. 
etc.  In  this  way.  with  the  aid  of  the  clearing-house  prin- 
ciple, all  the  effort  and  expense  of  changing  meters  is  saved 
and  customers  are  spared  the  annoyance  of  being  without 
light   during  the  trying  ordeal  of  "moving." 


The  Supply  Dealer  Statistics  show  that  barely  one  mer- 
as  a  Business  Man  chant  out  of  twenty  who  engage  in  re- 
tail business  in  this  country  makes  even 
a  living  success  of  his  undertaking.  The  other  nineteen, 
because  they  overlook  the  simple  precautions  of  determining 
their  selling  costs  and  profits,  are  inevitably  pushed  to  the 
wall.  Nowhere  is  this  sad  condition  more  forcibly  illus- 
trated than  among  the  ranks  of  the  small  contractors  and 
dealers  in  electrical  supplies.  Usually  good  workmen  of 
excellent  mechanical  instincts,  they  are  notoriously  poor 
business  men.  anil  this  failure  to  recognize  the  rules  that 
govern  grocery  and  dry-goods  merchants  has  led  to  their 
own  lack  of  success  and  the  embarrassment  of  those  with 
whom  tluv  deal.  In  retail  selling  the  fundamental  re- 
quirement is  to  provide  a  profit,  either  on  the  individual 
articles  or  the  annual  sales,  sufficient  to  cover  the  direct 
charges,  "overhead"  contingencies  ami  a  reasonable  surplus. 
Ascertainable  overhead  expenses  include  rent,  light,  heat, 
wages,  advertising,  insurance  and  freight.  Reasonable  in- 
terest must  next  he  allowed  on  the  capital  invested.  The 
third  charge  is  for  contingencies,  and  here  is  found  the 
—hi,'.'  of  much  trouble,  because  conl  are  unfore- 

seen and  impossible  of  exact  calculation  but  are  annual  oo 
i  mi  i  ences  and  musl  lie  providi  I  hi  |  m  li    !  i    detailed 

in  part  as  follows:  Natural  depreciation  of  Stock,  deprecia- 
tion through  mistakes  in  buying  or  overbuying,  dishonest 
employees,  losses  by  individual  bad  debts,  special  sales  or 
advertising  in  backward  seasons.  A  simple  plan  for 
calculating  selling  price  based  on  earning  a  given  gross 
profit  above  the  cost  price  is  contained  in  a  bulletin  recently 
issued  by  the  National  Association  of  Credit  Men.  From 
ioo  per  cent  subtract  the  percentages  of  operating  exp 
Mid  net  profit  Divide  the  cost  of  the  article  bv  the  differ- 
ence: the  result  will  be  the  necessary  sales  price.  Such  a 
simple  rule  will  place  the  dealer's  business  on  a  substantial 
basis — for  which  stability  there  is  often  sore  need. 
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A  Startling  Hydroelectric  Undertaking 

We  commend  to  the  attention  of  all  cautious  and  conser- 
vative hydraulic  engineers  the  description  we  print  this 
week  of  a  hydroelectric  station  that  pumps  part  of  the  sup- 
ply for  its  own  wheels  by  electrical  energy.  To  the  first 
thought  of  the  uninitiated  it  seems  a  bit  like  lifting  one's 
self  by  one's  boot  straps,  or  carrying  to  a  triumphant  con- 
clusion the  favorite  scheme  of  perpetual  motion.  On  the 
contrary,  it  is  a  singularly  clever  and  ingenious  method  of 
conserving  water  supply  in  a  territory  where  water  is  pre- 
cious and  the  available  amount  limited.  The  situation  is 
briefly  this :  A  plant  working  on  the  somewhat  scant  and 
variable  supply  of  a  mountain  stream,  fortunately  render- 
ing available  a  head  of  over  1000  ft.,  at  certain  seasons  of 
the  year  found  itself  painfully  short  of  water.  Had  there 
been  a  second  stream  available,  it  would  have  paid  to  go  to 
considerable  expense  to  add  its  flow  to  that  of  the  primary 
source  of  power.  This  has  often  been  done  to  meet  the 
exigencies  of  increasing  load  and  stationary  water  supply. 
In  the  present  case  no  such  auxiliary  stream  was  available 
at  or  near  the  level  of  the  main  supply.  A  group  of  springs, 
however,  at  a  lower  level  gave  hope  of  additional  water  in 
paying  amount,  and  the  bold  expedient  was  adopted  of 
pumping  this  water  supply  to  the  level  of  the  main  head- 
works  by  electric  power.  And  a  cubic  foot  of  water  which 
one  can  drop  more  than  iooo  ft.  on  to  the  wheels  below  by 
pumping  it  less  than  150  ft.  is  not  a  source  of  energy  to  be 
held  in  contempt. 

The  project  as  actually  carried  out  involves  an  automatic 
pumping  station  driven  by  the  simplest  form  of  induction 
motor  directly  coupled  to  a  centrifugal  pump  capable  of 
delivering  3.5  cu.  ft.  of  water  per  second  against  a  head,  in- 
cluding friction,  of  138  ft.  The  little  pumping  plant  re- 
quires no  attention.  The  result  is  very  interesting. 
Except  in  May  and  June,  when  the  primary  water  supply 
outruns  the  capacity  of  the  pipe  line,  it  pays  to  pump  the 
spring  water.  At  normal  load  it  takes  67  kw  to  deliver  the 
3.5  cu.  ft.  per  second  at  the  upper  level,  and  this  quantity 
of  water  represents  237  kw  at  the  generators  below.  There 
is,  therefore,  obtainable  at  the  expense  of  the  pumping  plant 
170  additional  kw  for  ten  months  in  the  year,  rising  to  a 
yearly  output  of  nearly  1,250,000  kw-hr.  It  is  sufficiently 
obvious  that  this  additional  supply,  as  large  as  that  deliv- 
ered by  the  central  station  in  many  a  small  Eastern  city,  is 
a  valuable  asset.  In  point  of  fact,  the  saving  would  be  more 
than  enough  to  pay  for  the  pumping  plant  in  a  single  year. 
Altogether  this  installation  is  a  startling  example  of  the 
resourcefulness  of  the  Western  hydraulic  engineer  when  he 
is  really  face  to  face  with  difficulties. 


Magnetism  and  Elasticity 

Many  investigations  have  been  made  at  different  times 
into  the  varied  interrelations  of  magnetism  and  mechanics. 
Thus,  when  a  bar  of  soft  steel  is  magnetized  longitudinally 
its  dimensions  are  found  to  be  slightly  altered.  The  mag- 
netization in  the  steel  sets  up  of  itself  a  condition  of  stress 
in  the  metal.  Is  the  alteration  in  the  dimensions  accom- 
panying, magnetization  due  to  this  associated  stress  or  is  it 
due   to   some   independent   molecular   change   in   structure 


which  is  merely  modified  by  the  stress?  These  and  many 
other  questions  have  been  propounded  by  physicists,  who 
have  sought  for  experimental  answers  in  the  laboratory. 
The  answers  have  been  in  some  cases  clear  and  easily  under- 
stood. In  other  cases  they  have  been  difficult  to  interpret 
and  seem  to  be  affected  by  a  variety  of  complexly  associ- 
ated influences.  It  is  fair  to  say  that  many  of  the  phe- 
nomena connecting  the  mechanics  and  magnetics  of  iron 
and  steel  are  still  very  obscure. 

It  cannot  be  said,  however,  that  all  of  the  questions  pro- 
pounded by  physicists  are  of  merely  theoretical  or  specula- 
tive interest.  Some  of  them  are  already  of  vital  practical 
interest  to  the  industry,  and  others  are  rapidly  assuming 
such  interest.  In  dynamo-electric  machinery  magnetic 
stresses  are  often  in  excess  of  a  ton-weight  per  pole,  while 
the  mechanical  stresses  involved,  both  tangentially  during 
acceleration  and  radially  at  steady  .speeds,  due  to  centrifugal 
forces,  may  be  very  considerable.  It  is  necessary  that  the 
designer  of  dynamo  machines  involving  large  mechanical 
stresses  per  unit  of  cross-section  shall  be  informed  concern- 
ing the  tensile  strength  of  the  steel  and  structure  he  em- 
ploys in  his  design.  The  tests  of  tensile  strength  are  ordi- 
narily conducted  on  sample  prisms,  or  test  pieces,  of  the 
material,  in  an  unmagnetized  state.  Does  any  appreciable 
correction  need  to  be  made  for  the  effects  of  magnetization, 
seeing  that  in  actual  operation  many  of  the  rotating  parts 
are  powerfully  magnetized?  Is  the  elasticity  of  these  parts 
increased  or  decreased  by  the  magnetization? 

In  the  article  by  Mr.  F.  J.  Kean  which  appears  in  this 
issue  some  measurements  are  described  of  the  elasticity 
(Young's  modulus)  in  steel  bars  before  and  after  being 
longitudinally  magnetized.  Young's  modulus  of  elasticity 
may  be  described  as  the  tensile  stress  per  unit  cross-section 
which  would  have  to  be  applied  to  the  material  considered 
in  order  to  double  its  original  length,  as  inferred  from 
actual  stresses  involving  very  small  stretching,  on  the  as- 
sumption that  proportionality  between  stress  and  stretch 
continued  throughout  so  great  and  ordinarily  unattainable 
a  range.  Consequently,  the  greater  Young's  modulus  for 
any  material  the  stiffer  and  stouter  the  material  is,  at  least 
within  the  observed  limits  of  stress  and  stretch.  The  re- 
sults given  in  the  article  go  to  show  that  when  strongly 
magnetized  the  steel  bars  tested  increased,  on  the  average, 
some  2  per  cent  in  Young's  modulus  of  elasticity,  and  con- 
sequently it  would  take  some  2  per  cent  more  stress  to 
stretch  them,  say,  0.1  per  cent  after  being  magnetized  than 
before.  In  other  words,  these  test  bars  were  strengthened 
slightly  in  tensile  elasticity  after  being  magnetized. 

Although  the  results  here  reported  are  satisfactory  from 
the  designer's  standpoint,  as  indicating  a  gain  rather  than 
a  loss  in  structural  strength  of  dynamo  steel  under  mag- 
netization, yet  it  would  manifestly  be  unsafe  to  assume 
that  the  whole  question  is  thus  settled  from  the  designer's 
viewpoint.  In  a  dynamo  machine  the  steel  employed  is  by 
no  means  always  of  identical  quality  and  composition.  The 
magnetic  stress  is  not  continually  applied.  Some  vibration 
tends,  moreover,  to  be  set  up  in  the  pole  pieces  during  their 
rotation.  Further  information  is,  therefore,  desirable  as 
to  the  influence  of  each  of  these  variables,  both  singly  and 
conjointly.     It  might  be  possible  to  have  the  elasticity  re- 
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duced  in  some  brands  of  steel  while  it  was  increased  in 
others.  An  effect  might  be  found  for  the  influence  of  dura- 
tion of  magnetization,  or  of  alterations  and  intermissions 
of  magnetization,  with  or  without  vibrations  or  changes  of 
temperature.  It  becomes  evident,  after  such  reflections, 
how  deep  and  thirsty  is  the  vacuum  of  engineering  and 
industrial  uncertainty  into  which  we  pour,  year  by  year, 
an  endless  stream  of  new  knowledge  derived  by  the  labors 
of  exact  scientists. 

Popularizing  Electric  Service 

The  Society  for  Electrical  Development,  Inc.,  of  whose 
first  notable  conference  a  full  report  was  given  in  our  last 
issue,  has  for  its  frankly  expressed  purpose  thorough,  effi- 
cient and  extensive  "boosting"  of  the  electrical  industries. 
The  time  of  dog-in-the-manger  competition  in  electrical 
affairs  has  fortunately  long  passed,  and  the  organization 
of  a  society  for  united  effort  in  helping  the  growth  of  all 
branches  of  the  electrical  business  is  significant  evidence 
thai  an  era  of  team  work  has  opened.  The  men  at  the  head 
of  the  new  society  are  of  long  experience  and  keen  judg- 
ment. They  know  not  only  what  has  been  done  in  electrical 
industries  but  what  infinite  room  there  is  for  still  further 
progress,  and  they  are  getting  together  to  accomplish  defi- 
nite results.  The  chief  difficulty  in  carrying  through  such 
work  as  the  leaders  have  in  mind  lies  in  the  great  diversity 
of  electrical  interests  and  a  natural  feeling  of  uncertainty 
as  to  the  proper  place  to  begin  in  efficient  "boosting."  The 
consumption  of  electrical  goods  and  electrical  energy  in  this 
country  has  already  risen  to  a  prodigious  amount,  probably 
in  excess  of  two  billion  dollars  a  year,  and  yet  it  is  a 
fact  of  which  every  alert  man  is  aware  that  electrical  goods 
and  electrical  energy  have  not  yet  come  fully  into  their  own 
in  the  popular  life  of  the  country.  The  general  function 
of  the  society  is  to  bring  this  general  public  into  close  touch 
with  what  is  being  done  in  the  electrical  field.  Enormous 
as  the  advances  in  electricity  have  been  and  greatly  as  the 
output  of  energy  has  increased  all  over  the  country,  it  is  yet 
a  fact  which  admits  of  no  doubt  that  electrical  service  has 
not  thoroughly  passed  from  the  stage  where  it  is  a  luxury 
to  the  stage  where  it  is  a  necessity.  It  is  still  looked  upon 
as  belonging  in  the  category  of  luxuries  in  spite  of  lowered 
prices  and  industrious  exploitation. 

It  is  a  fact  that  must  not  be  forgotten  that  while  through 
the  past  decade  the  prices  of  everything  which  has  to  do 
with  living  expenses  of  the  individual  or  the  family  have 
risen  to  an  astounding  degree,  through  this  same  period  the 
average  price  of  electrical  energy  has  steadily  and  greatly 
declined.  It  is  the  one  necessity  of  modern  life  which  has 
suited  itself  to  the  necessities  of  the  wage-earner  during  a 
period  of  rapidly  rising  prices.  Nevertheless,  a  statement 
of  this  fact  always  brings  a  touch  of  surprise  to  the  aver- 
age man  to  whom  it  is  made,  and  in  his  daily  life  he  does 
not  act  as  though  electrical  service  were  a  commonplace 
necessity.  Despite  the  fact  that  to-day  most  Americans 
have  become  dwellers  in  cities  and  large  towns,  and  despite 
the  fact  that  electrical  networks  are  ramified  all  over  the 
country,  it  is  still  a  fact  that  of  about  ten  million  or  so 
buildings  in  which  men  dwell  hardly  one  in  five  is  supplied 
with  electrical  service.    Tt  is  still  a  fact,  also,  that  in  large 


cities,  where  electrical  energy  is  relatively  cheap  and  ac- 
cessible, this  meager  ratio  is  not  materially  better.  The 
same  condition  holds  true  of  the  general  uses  of  electricity 
for  motor  and  miscellaneous  service  which  fall  within  the 
practical  experience  of  the  ordinary  man. 

One  of  the  greatest  tasks  which  the  new  society  can  ac- 
complish is  to  break  down  the-  limitations  of  this  condition 
and  prove  to  the  man  on  the  street,  as  the  representative  of 
the  general  public,  thai  electrical  service  is  in  his  interest 
and  that  he  must  look  upon  it  as  a  necessity.  We  are  sorry 
to  say  that  the  central  stations  themselves  are  not  always 
without  blame  in  this  matter.  They  have  too  often  affected 
to  despise  the  small  consumer  and  have  put  him  out  of  the 
game  in  making  their  schedules  of  prices,  without  a  mo- 
ment's thought  as  to  the  ultimate  future  of  the  business. 
The  station  that  fears  to  take  on  the  small  consumer  or  be- 
lieves that  it  cannot  make  a  profit  out  of  him  is  in  line  for 
decreased  business  and  neeels  an  immediate  change  in  man- 
agement. 

The  time  has  come  in  the  growth  of  all  the  electrical  arts 
when  universal  use  is  a  thing  to  be  sought,  not  carefully 
selected  employment  by  a  small  group  of  customers  whose 
business  can  be  easily  coddled.  If  the  huge  investment  in 
electrical  things  in  this  country  is  to  be  vindicated  in  the 
future,  it  must  be  by  proving  to  the  public  at  large  that 
electricity  is  to  become  a  part  of  the  daily  life  of  the  whole- 
people.  A  tremendous  amount  of  missionary  work  of  every 
kind  is  needed  to  this  end;  but  in  such  particulars  actions 
speak  louder  than  words,  and  no  amount  of  skilful  publicity 
will  build  up  increased  consumption  against  the  handicap  of 
poor  service  or  high  prices  or  schedules  arranged  so  that 
the  few  gain  and  the  many  lose. 

We  are  just  beginning  to  come  within  view  of  the  great 
general  uses  of  electrical  energy.     The  whole  field  of  elec- 
trical  heating   and   cooking   and   the    minor   miscellaneous 
uses  of  a  similar  sort  has  barely  been  touched.    We  say  this 
advisedly  in  spite  of  all  the  excellent  work  which  has  been 
done  in  the  exploitation  of  some  few  heating  appliances. 
Looking  at  the  matter  in  the  large,  most  companies  have 
eliminated  by  their  price  schedules  all  business  of  this  kind 
below  a  certain  limit.     That  limit  is  not  an  impassabh 
Below  it  business  can  increase  to  almost  an  indefinit 
tent.     Above  it  business  will   merely  drag  along  as   it   has 
dragged   in   the   past.     One   cannot   sell   energy    for   large 
motors   for  general   industrial   purposes  on   a    10  cents   per 
kw-hr.  basis,  and  he  cannot  cultivate  the  larger  field 
cessfully  at  even  half  this  price. 

The  expansion  of  the  electrical  business  is  the  object  of 
the  new  society.  It  is  in  deadly  earnest  and  has  ample  re- 
sources and  enthusiasm.  The  finest  and  most  effective 
piece  of  work  it  can  do  is  to  try  to  give  some  of  this  en- 
thusiasm to  the  man  on  the  street,  to  make  him  understand 
how  much  to  Ins  advantage  electrical  enterprise  really  is 
and  how  thoroughly  it  can  and  will  actually  keep  in  touch 
with  his  needs.  The  society  must  devote  its  energies  tw 
that  kind  of  missionary  work  which  shall  make  electricity 
appear  to  the  public  mind  as  a  necessity,  the  production 
of  which  is  to  be  encouraged  and  the  application  of  which 
is  to  be  welcomed  as  part  of  daily  life. 
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Minnesota  Electrical  Association 

(By  Telegraph) 
About  fifty  central-station  and  supply  men  attended  the 
sessions  of  the  first  day  of  the  sixth  annual  convention  of 
the    Minnesota    Electrical    Association,    held    at    the    Hotel 
Saint  Paul,  St.  Paul,  Minn.,  March  u,  12  and  13. 

In  his  opening  address  President  Eugene  Holcomb,  of 
St.  Paul,  referred  with  regret  to  the  lack  of  interest  shown 
in  the  association  by  members  between  conventions.  He 
urged  all-the-year-round  work.  The  membership  is  now 
about  equally  divided,  he  said,  between  privately  owned  and 
municipal  plants.  It  might  be  well,  he  suggested,  if  divisions 
were  made  of  these  classes.  Continuous  performance  of 
association  work  is  needed,  and  to  that  end  he  proposed  that 
the  executive  committee  should  be  a  continuing  body  and 
should  appoint  the  secretary.  The  recommendations  con- 
tained in  President  Holcomb's  address  were  referred  to  a 
committee  consisting  of  Messrs.  H.  J.  Gille,  of  St.  Paul; 
R.  E.  Brown,  of  Mankato,  and  T.  C.  Gordon,  of  Little  Falls. 
Mr.  E.  F.  Strong,  of  Chaska,  secretary-treasurer  of  the 
association,  next  presented  his  report. 

On  Tuesday  afternoon  papers  were  read  by  Mr.  D.  D. 
Lescohier,  of  the  Minnesota  State  Bureau  of  Labor,  St. 
Paul,  on  "The  Prevention  of  Accidents,"  and  by  Mr.  Lud- 
wig  Kemper,  of  Albert  Lea,  on  "The  Central-Station  Man- 
ager." Both  papers  were  well  discussed.  President  Hoi- 
comb  appointed  a  nominating  committee,  consisting  of 
Messrs.  B.  W.  Lynch,  of  Minneapolis;  F.  A.  Otto,  of  St. 
Paul,  and  E.  A.  Aspness,  of  Montevideo. 

The  matter  of  organizing  a  geographic  section  of  the 
National  Electric  Light  Association  did  not  come  up  on  the 
opening  day. 

Others  papers  scheduled  to  be  presented  before  the  Min- 
nesota convention  on  the  following  days  of  the  session  were : 
"Increasing  Boiler  Plant  Efficiency."  by  a  representative  of 
the  General  Electric  Company;  "Central  Station  Sales 
Methods,"  by  Mr.  C.  E.  Van  Bergen,  Duluth,  Minn. ;  "The 
University  and  the  Central  Station,"  by  Prof.  George 
Shepardson,  Minneapolis,  and  "Report  of  a  Diesel  Oil- 
Engine  Test,"  by  Mr.  E.  A.  Aspness.  of  Montevideo. 

Several   manufacturers  made   exhibits  of  their  products. 


New  York  Law  Authorizing  Lighting  Districts 

Governor  Sulzer  of  the  State  of  New  York  has  signed 
the  bill  introduced  by  Assemblyman  Schwartz  granting  to 
second-class  cities  of  the  State  the  right  to  establish,  alter 
or  extend  special  lighting  districts  for  ornamental  street- 
lighting  purposes. 

Los  Angeles  Section,  A.  I.  E.  E. 

At  a  meeting  of  the  Los  Angeles  Section  of  the  American 
Institute  of  Electrical  Engineers  held  at  the  Hollenbeck 
Hotel,  Los  Angeles,  Cal.,  March  5,  several  papers  presented 
at  the  New  York  midwinter  convention  of  the  Institute 
were  abstracted  and  discussed,  as  follows:  "Rating  of  Oil 
Circuit-Breakers  with  Reference  to  Rupturing  Capacity," 
abstracted  by  Mr.  F.  W.  Harris;  "The  Temperature  Rise 
of  Stationary  Induction  Apparatus  as  Influenced  by  the 
Effects  of  Temperature,  Barometric  Pressure  and  Humid- 


ity," abstracted  by  Mr.  R.  W.  Sorensen;  "Current  Rating 
of  Electric  Cables,"  abstracted  by  Mr.  Edward  Woodbury. 
The  papers  were  discussed  by  Messrs.  E.  R.  Northmore. 
A.  W.  Nye,  C.  G.  Pyle  and  O.  C.  Miller.  Nearly  sixty 
members  and  visitors  attended  the  meeting,  over  which  Mr. 
George  A.  Damon,  section  chairman,  presided. 


Arlington  "Wireless"  Received  2400  Miles  Away 
in  Daylight 

The  United  States  scout  vessel  Salem,  which  has  been 
cruising  in  the  North  Atlantic  Ocean  testing  the  transmit- 
ting range  of  the  new  government  wireless-telegraph  sta- 
tion at  Arlington,  near  Washington,  reached  Gibraltar  last 
week.  Despite  the  difficult  sending  conditions  usually  im- 
posed by  full  daylight,  the  Salem  was  able  to  receive  com- 
plete messages  from  the  Arlington  70-kw  station  when  at 
a  distance  of  2400  miles.  Night  transmission  distances 
were  considerably  greater.  With  its  own  10-kw  set  the 
cruiser  returned  messages  to  Arlington  at  1300  miles.  Both 
the  Arlington  and  the  Salem  equipments  are  of  the  Fes- 
senden  type.  The  Salem  reports  an  extremely  rough  east- 
ward crossing.  It  has  started  on  its  homeward  trip,  dur- 
ing which  the  wireless  experiments  will  be  continued. 


New  York-Boston  310-Mile  Run  of  Storage-Battery 
Car 

A  run  of  310  miles  from  New  York  to  Boston  over 
the  Hudson  River  and  Boston  &  Albany  routes  was  suc- 
cessfully made  on  March  6  by  a  new  Beach-Edison  storage- 
battery  car.  The  trip  was  particularly  interesting  in  that 
it  demonstrated  to  representatives  of  steam  roads  for  which 
the  run  was  made  that  this  type  of  self-propelled  car  can 
maintain  high  average  speeds  for  distances  considerably  in 
excess  of  100  miles. 

Mr.  Ralph  H.  Beach,  of  the  Federal  Storage  Battery  Car 
Company,  was  in  charge  of  the  experimental  run,  which 
was  made  with  a  party  of  representative  railroad  and  elec- 
trical men.  The  car  used  is  50  ft.  long  over  all,  12  ft.  6  in. 
high  and  8  ft.  11  in.  wide,  and  weighs  complete  with  load 
34.6  tons.  Seats  are  provided  for  fifty  passengers,  although 
on  the  trial  run  the  car  carried  a  combined  load  equivalent 
to  eighty-four  passengers.  The  electrical  equipment  of  the 
car  includes  four  20-hp,  220- volt  Diehl  motors  and  two  sets 
of  230  cells,  each  of  Edison  A-8-H  storage  battery,  deliv- 
ering energy  to  the  motors  at  approximately  240  volts. 

The  route  followed  provided  a  variety  of  track  conditions, 
including  a  long  run  at  level  grade,  several  climbs  and 
considerable  curved  track.  The  batteries  were  fully  charged 
when  the  car  left  New  York  at  9  a.  m.,  and  the  run  of  114 
miles  to  Hudson  was  made  at  an  average  schedule  speed  of 
35  mik-s  per  hour.  On  arrival  at  Hudson  the  car  climbed 
\V2  miles  of  2  per  cent  grade  before  recharging.  The 
energy  consumption  for  the  level  run  of  114  miles  was 
Z7lA  watt-hours  per  ton-mile. 

The  car  arrived  at  Springfield,  Mass.,  98  miles  distant 
from  Hudson,  with  about  one-third  of  the  full  charge  left  in 
the  batteries,  and  this  after  having  climbed  the  Berkshire 
Hills  to  an  elevation  of  1450  ft.  and  negotiated  many  grades, 
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including  one  continuous  up-grade  of  I  per  cent  for  8 
miles.  At  Springfield  the  battery  received  a  short  boosting 
charge  while  the  party  had  dinner.  The  remainder  of  the 
run,  98  miles,  to  Boston  was  covered  without  event. 


Spokane  Section,  A.  I.  E.  E. 

llii:  first  meeting  of  the  Spokane  Section  of  the  Ameri- 
can Institute  of  Electrical  Engineers  was  held  in  the  Hotel 
Spokane  at  noon  on  March  3.  There  were  present  fifty 
men,  of  whom  eighteen  were  petitioners  with  the  right  to 
vole.  Mr.  J.  B.  Fisken  was  elected  temporary  chairman 
and  Mr.  H.  B.  Peirce  temporary  secretary.  Committees  on 
by-laws  and  on  membership  were  appointed  and  the  meet- 
ing adjourned  until  March  6.  At  the  adjourned  meeting, 
which  was  held  at  8  p.m.  in  the  Washington  Water  Power 
Building,  the  attendance  was  about  forty.  By-laws  were 
adopted  and  officers  for  the  present  year  elected  as  follows: 
Chairman,  Mr.  J.  B.  Fisken;  vice-chairman,  Mr.  J.  W. 
Hungate;  secretary-treasurer,  Mr.  H.  B.  Peirce;  executive 
Committee,  Messrs.  C.  S.  MacCalla,  C.  F.  Uhden,  Louis  N. 
Rice  and  H.  A.  Shearer.  After  the  election  of  officers  a 
short  paper  on  "Benefits  to  Be  Derived  from  the  Section" 
was  read  by  Mr.  D.  F.  Henderson.  On  vote  of  those  pres- 
ent it  was  decided  to  hold  the  next  meeting  in  the  evening 
of  March  18,  with  papers  and  discussion  following  a  din- 
ner of  an  informal  nature. 


Proposed  British  Electrical  Publicity  Scheme 

"A  general  campaign  that  will  set  the  nation  thinking" 
is  being  advocated  in  the  interests  of  the  electrical  indus- 
try of  Great  Britain  by  Mr.  H.  Clifford  Palmer,  publicity 
manager  of  the  General  Electric  Company,  Ltd.,  of  Lon- 
don, one  of  the  largest  dealers  in  electrical  supplies  in  the 
world.  In  an  address  which  Mr.  Palmer  delivered  last 
month  before  the  British  Institution  of  Electrical  Engi- 
neers, Manchester  Section,  he  declared  that  £30,000  ($150,- 
000)  would  be  needed  to  support  such  a  year's  publicity 
campaign  as  he  proposed  for  the  electrical  education  and 
instruction  of  the  public. 

"Individual  efforts,  while  highly  desirable,  are  not  all- 
sufficient,"  declared  Mr.  Palmer.  "In  such  an  industry  as 
ours,  where  all  interests  blend,  results  of  infinite  value 
might  be  obtained  by  co-operation.  Local  efforts  might 
interest  a  town,  but  a  general  campaign  would  set  the  na- 
tion thinking. 

"The  public  does  not  know  all  we  have  to  offer  it,  all  we 
can  do  for  it,  what  advantages  we  can  offer  over  coal,  gas 
or  oil ;  that  the  cost  for  electric  light  compares  more  than 
favorably  with  the  cost  for  gas  lighting;  that  breakfasts 
can  be  cooked  on  the  breakfast  table;  that  seventy-two  slices 
of  bread  can  be  toasted  for  the  cost  of  I  penny  for  energy: 
that  electric  cooking  reduces  meat  losses  to  the  lowest  pos- 
sible level ;  that  an  electric  iron  provides  the  only  clean, 
convenient  and  healthful  method  of  ironing,  and  that  it  can 
be  operated  from  any  existing  lampholder  without  the  neces- 
sity for  special  wiring.  How  should  it  know  all  this  un- 
less it  is  taught?  The  public  can  be  educated  on  extensive 
lines."  insisted  Mr.  Palmer,  "only  by  systematic,  judicious, 
and  practical  advertising." 

Coming  to  concrete  plans  for  obtaining  this  publicity,  the 
speaker  suggested  the  establishment  of  a  general  fund  to 
which  manufacturers,  central-station  companies  and  con- 
tractors might  contribute.  This  fund,  he  added,  should  be 
administered  under  the  control  of  an  expert.  From  £20,000 
to  £30,000  he  estimated  as  being  sufficient  for  one  year's 
campaign. 

Among  the  mediums  for  obtaining  publicity  Mr.  Palmer 
outlined  plans  to  make  use  of  the  ■  1  a i  1  \  newspapers,  bill- 
boards, a  central  information  bureau,  circularizing  schemes 


and  electric  signs,  lor  the  latter  he  proposed  a  system  of 
animated,  illuminated  niglu  displays  which  might  be  taken 
down  after  various  "runs'  in  the  metropolis  and  set  up  for 
re-display  in  provincial  centers.  Supplementing  the  cen- 
tral information  bureau.  Mr.  Palmer  suggested  a  series  of 
local  showrooms  in  outlying  cities. 

'"Our  associations  must  get  to  work,"  concluded  Mr. 
Palmer.  "We  must  make  the  publicity  problem  our  study 
for  1913." 


Important  Code  Change  Suggested 

In  the  official  bulletin  containing  suggestions  for  changes 
in  the  National  Electric  Code,  which  will  be  considered 
at  this  month's  meeting  of  the  electrical  committee  of  the 
National  lire  Protection  Association,  there  occurs  this 
paragraph : 

"Rule  68,  Section  d,  second  paragraph:  Amend  by  plac- 
ing a  period  after  the  word  'connection'  in  the  third  line 
and  omitting  the  following  words,  'and  to  make  it  difficult 
for  it  to  be  replaced  when  melted. '  " 

The  condition  in  which  the  code  will  be  left  if  the  amend- 
ment should  be  adopted  is  shown  from  an  examination  of 
Section  d  of  Rule  68.  which  is  as  follows: 

"d.  Construction.-  The  fuse  casing  must  be  sufficiently 
dust-tight  so  that  lint  and  dust  cannot  collect  around  the 
fusible  wire  and  become  ignited  when  the  fuse  is  blown. 

"The  fusible  wire  must  be  attached  to  the  terminals  in 
such  a  way  as  to  secure  a  thoroughly  good  connection  and 
to  make  it  difficult   for  it  to  be  replaced  when  melted." 

It  appears  that  if  amended  as  proposed  the  code  would 
tacitly  approve  the  principle  of  the  refillable  fuse,  or  rather 
would  open  the  way  for  the  approval  of  suitable  refillable 
fuses  submitted  Eortesl  at  the  Underwriters' Laboratories.  It 
is  understood  that  this  change  has  been  proposed  by  the  ad- 
visory board  of  engineers  of  the  Department  of  V 
Supply,  Gas  and  Electricity  of  the  city  of  New  York.  This 
board  consists  of  Messrs.  Charles  F.  La  Combe,  chief  engi- 
neer of  light  and  power  for  the  city  of  New  York:  F.  J.  T. 
Stewart,  superintendent  of  survey.  New  York  Board  of 
Fire  Underwriters;  Georgi  I  .  Sever,  consulting  electrical 
engineer  for  the  city  of  New  York:  J.  C.  Forsyth,  chief 
inspector  electrical  department  of  the  Xew  York  Board  of 
Fire  Underwriters;  George  E.  Bruen,  superintendent  oi 
the  electrical  department  of  the  Suburban  Fire  Insurance 
Exchange,  and  Hubert  S.  Wynkoop,  electrical  eng 
for  the  city  of  Xew  York. 

The  Standard   Inclosed  Fuse 

The  advocates  of  the  non-refillable  cartridge  fuse  claim 
for  it  the  following  anion-  othi  1  advantages:  It  was  stand- 
ardized ten  years  ago,  and  the  fuse  of  any  manufacturer 
will  fit  the  clips  of  all  other  manufacturers.  It  provides 
what  is  believed  to  be  a  safe  receptacle  for  a  blowing 
fuse.  Tt  can  be  refilled  onl)  b)  tin-  manufacturer  whose 
reputation  is  at  stake,  so  that  proper  workmanship  is  in- 
sured and  amateur  refilling  is  prevented. 
In:    1:  Fuse 

The  advocates  of  the  refillable  cartridge  fuse  make  the 
following  claim-,  among  others,  for  their  product  :  It  enables 
the  operator  of  a  plant  to  save  a  relatively  large  sum  annual- 
ly by  having  the  refilling  done  on  his  own  premises.  On  ac- 
count   of  and  convenience  of  refilling  on  the 

premises,  its  use  overcomes  the  temptation  to  bridge  the 
standard  type  of  non  refillable  fuse  in  order  to  save  the 
time,   troubli  if    returning   cartridges   to   the 

manufacturer    for    refilling    or    of    buying    new    can- 
for  replacement. 

I    I'll  \NGE 

Mr.    Robert    C.    Cole,    electrical    engineer   <<i   the    Johns- 
Pratt  Company,   has  sent   a  communication   to  memC 
the   electrical    committee   of   the    National    Fire   Protection 
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Association,  in  which  he  makes  the  following  statements : 
"It  being  physically  impossible  to  design  a  refillable  fuse 
so  that  it  cannot  easily  be  refilled  with  an  improper  fusible 
element,  an  exceedingly  large  element,  an  unsatisfactory 
heat-dissipating  material,  or  for  that  matter  without  the 
use  of  any  filling  material  at  all,  any  or  all  of  which 
methods  of  refilling  will  result  in  a  device  constituting  a 
real  fire  hazard,  it  is  manifest  that  such  devices  should  not 
be  listed  in  the  code. 

"The  inclosed  fuse  of  to-day  is  the  result  of  a  standardi- 
zation effected  by  a  committee  of  underwriters'  and  manu- 
facturers' representatives  in  1902  and  1903.  These  fuses 
were  approved  after  the  Underwriters'  Laboratories  had 
satisfied  themselves  that  they  would,  in  just  the  form  that 
they  would  appear  on  the  market,  operate  satisfactorily. 
They  are  now  asked  to  approve  a  line  of  devices  which  will 
be  submitted  to  them  by  the  manufacturers  in  one  form  and 
which  will  be  installed  by  the  users  after  they  have  been 
refilled  in  an  entirely  different  form." 

The  Question  of  Cost 

Mr.  H.  R.  Sargeant,  of  the  General  Electric  Company, 
has  made  the  following  analysis  of  the  claim  that  the  use 
of  the  refillable  fuses  results  in  a  large  saving  to  the  con- 
sumer. He  takes  as  a  basis  of  comparison  100  200-amp 
fuses  of  the  reloadable  type,  the  list  price  of  which  is  $4. 
On  100  fuses  he  figures  the  cost  at  the  end  of  the  first 
year  at  $401.50,  this  sum  including  10  per  cent  of  reloads 
at  15  cents  each.  At  the  same  rate  of  reloading,  the  cost 
at  the  end  of  the  second  year  would  be  $403,  and  at  the 
end  of  the  fourth  year  the  total  investment  would  be 
$404.50.  For  standard  inclosed  fuses  of  the  same  capacity 
the  original  cost  would  be  $200,  while  10  per  cent  of  reloads 
each  year  at  $1  each  would  make  the  investment  at  the  end 
of  the  third  year  $230.  or  a  saving  in  full  for  the  inclosed 
fuse  of  $174.50. 

Increasing  the  Fire  Hazard 

L.  W.  Downes,  of  the  D.  &  W.  Fuse  Company,  has  pre- 
pared a  list  of  seven  reasons  why  a  change  in  the  code 
provision  covering  inclosed  fuses  will  increase  the  fire 
hazard.  His  first  reason  is  that  the  proposed  change  would 
take  the  control  of  reloading  of  inclosed  fuses,  and  ulti- 
mately the  entire  inclosed-fuse  situation,  out  of  the  hands 
of  the  Underwriters'  Laboratories  and  place  it  in  the  hands 
of  people  who,  through  ignorance,  indifference  or  careless- 
ness, are  entirely  unqualified  to  undertake  the  proper  re- 
loading of  any  fuse.  A  further  reason  why  the  proposed 
change  would  increase  the  fire  hazard,  according  to  .Mr. 
Downes,  is  that  there  would  be  no  possible  way  in  which 
the  Underwriters'  inspector  could  determine  whether  a  fuse 
had  been  properly  reloaded,  unless  the  device  was  removed 
and  taken  entirely  apart.  It  has  been  the  experience  of 
manufacturers,  Mr.  Downes  asserts,  that  even  those  who 
are  supposed  to  possess  a  certain  amount  of  technical 
knowledge  will  demand  that  the  capacity  of  a  given  fuse  be 
increased  beyond  its  normal  rating  by,  for  example,  putting 
400-amp  links  in  a  200-amp  casing.  The  manufacturers  of 
approved  inclosed  fuses  absolutely  refuse  such  demands, 
but  there  is  no  way  of  checking  such  practices  on  the  part 
of  the  individual  user.  On  account  of  the  patent  situation, 
with  many  refillable  fuses  on  the  market,  it  would  be  neces- 
sary for  dealers  to  carry  a  large  stock  of  different  makes  of 
links.  As  they  are  not  likely  to  do  this,  Mr.  Downes  points 
out,  the  use  of  improper  links  would  be  increased. 

The  Open-Link  Fuse 

The  attitude  of  the  division  of  inspection  of  the  De- 
partment of  Water  Supply,  Gas  and  Electricity,  New  York 
City,  as  set  forth  in  the  Electrical  Code  of  the  city  of  New 
York,  can  best  be  summed  up  by  stating  that,  considering 
the  ever-present  tendency  to  bridge  across  standard  in- 
closed fuses  and  to  load  refillable  fuses  improperly,  it  has 


gone  on  record  as  urging  that  the  cartridge  fuse  be  not 
used  where  the  open-link  fuse  can  be  employed.  That  is 
to  say,  the  fire  hazard  of  the  open-link  fuse  is  well  recog- 
nized and  can  be  guarded  against  by  proper  inclosing  boxes, 
while  the  cartridge  fuse  is  sometimes  improperly  shunted 
or  refilled  and  then  presents  an  even  greater  hazard  which 
1-  neither  recognized  nor  provided  fcr. 


Famous    Whitney    Development    Abandoned    by 
Aluminum  Company 

(By  Telegraph) 

The  Southern  Aluminum  Company,  a  French  concern 
with  French  capital,  has  decided  to  abandon  its  hydro- 
electric development  on  the  Yadkin  River  at  Whitney,  N. 
C,  and  to  build  a  new  dam  several  miles  below  the  present 
site. 

According  to  the  tentative  plans, .the  magnificent  masonry 
structures  at  Whitney,  comprising  a  solid  granite  dam  of 
cut  stone,  1000  ft.  wide  and  38  ft.  high,  the  spillway  of 
similar  dimensions  and  material,  at  right  angles  to  the  dam, 
and  the  canal  leading  from  the  dam,  will  all  be  submerged 
and  the  entire  investment,  representing  at  least  $3,000,000, 
virtually  thrown  away. 

The  new  dam  will  be  of  concrete,  about  1200  ft.  long  and 
150  ft.  high.  Its  construction  will  involve  an  expenditure 
of  about  $2,000,000.  Notwithstanding  reports  that  have 
been  circulated,  it  is  declared  that  the  contract  for  building 
the  dam  has  not  yet  been  signed,  although  the  presumption 
is  that  the  Hardaway  Contracting  Company,  of  Atlanta, 
Ga.,  will  have  the  refusal  of  it.  The  contract  reported  made 
with  the  General  Electric  Company  some  time  ago  for  seven 
5000-kw,  250-volt  direct-current  generators — which  would 
have  been  the  largest  of  their  type  in  the  world  had  they 
been  built — has  also  been  annulled  pending  investigations  on 
the  new  site.  Definite  information  regarding  the  new  de- 
velopment will  not  be  available  for  some  weeks  to  come. 

History  of  Whitney  Development 

The  Whitney  development  as  a  whole  has  been  watched 
with  some  misgivings  ever  since  its  inception  in  1901.  The 
late  George  Whitney,  of  Pittsburgh,  was  the  leading  spirit 
in  the  movement  to  establish  an  electric  generating  plant  on 
the  Yadkin  River,  and  the  development  bearing  his  name 
antedated  the  hydroelectric  developments  of  the  Southern 
Power  Company  and  of  the  other  great  syndicates  in  the 
South.  Pittsburgh  contractors  built  the  dam,  spillway  and 
canal  on  what  was  said  to  have  been  a  basis  of  cost  plus  20 
per  cent.  The  work  was  the  finest  ever  undertaken  in  the 
South,  the  granite  being  cut  and  set  with  instruments. 
Like  nearly  all  subsequent  developments  in  this  region,  the 
purpose  of  the  development  was  to  generate  ten-hour  to 
twelve-hour  power  for  cotton-mill  operation.  By  construc- 
tion of  4.5  miles  of  canal,  40  ft.  wide  and  having  a  depth  of 
18  ft.,  a  head  of  120  ft.  could  be  obtained  and  approximately 
45,000  lip  developed. 

In  the  panic  of  1907-1908  the  entire  enterprise  had  to  be 
abandoned.  At  that  time  the  dam,  spillway  and  canal  were 
nearly  complete,  but  nothing  whatever  had  been  done  on 
the  power  house.  French  capital  was  heavily  interested  in 
the  original  developments,  and  since  the  same  financial 
houses  are  represented  in  l'Aluminus  Franchise,  the  present 
ownership  of  the  plant  is  explained. 

Purchase  by  Southern  Aluminum  Company 

After  the  Southern  Aluminum  Company  acquired  the 
property,  at  a  price  placed  by  rumor  at  $750,000,  it  estab- 
lished offices  and  engineering  quarters  at  Whitney,  propos- 
ing to  undertake  its  own  engineering  work.  Up  to  within 
a  few  months  ago  Dr.  Heroult,  the  well-known  French 
engineer,  acted   in   an   advisory  capacity,  but  he  has  since 
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severed  his  connection  with  the  company.  The  Hardaway 
Contracting  Company  was  engaged  to  complete  the  work 
and  to  grade  the  property  there,  but  this  work  has  also 
been  stopped. 

To  a  representative  of  the  Electrical  World  the  reason 
given  for  abandonment  of  the  Whitney  development' was 
that  the  site  does  not  permit  sufficient  storage  of  water  for 
twenty-four-hour  operation.  By  locating  farther  down  the 
stream  a  higher  head  is  obtainable  and  water  will  be  backed 
up  the  river  for  a  distance  fit"  about  9  miles,  submerging 
the  top  of  the  masonry  dam  at  Whitney  at  2  ft.  The  exact 
pondage  afforded  by  the  new  site  and  the  contemplated 
dam  has  not  yet  been  determined,  nor  has  the  type  of  elec- 
trical and  mechanical  generating  equipment  been  settled 
upon. 

Electrical  Problems  Involved 

There  are  many  interesting  engineering  questions  in- 
volved in  the  development.  For  manufacturing  reasons 
the  company  would  like  to  employ  direct  current  at  a  ten- 
sion of  250  volts,  and  while  the  General  Electric  Company 
was  willing  to  build  such  20,000-amp  machines  running  at 
a  speed  of  170  r.p.m.  the  Westinghouse  Electric  &  Manu- 
facturing Company  is  understood  to  have  recommended 
through  Mr.  Lamme  double  10,000-amp  machines.  This 
recommendation,  it  is  understood,  was  made  because  of  the 
engineering  problems  involved  in  collecting  the  heavy  cur- 
rent and  in  arranging  suitable  brush  rigging. 

The  change  of  site  will,  of  course,  necessitate  changes  in 
the  contemplated  generating  equipment,  depending  on  the 
location  of  the  aluminum  plant.  If  250-volt  operation  is 
no  longer  feasible,  the  General  Electric  Company  is  pre 
paring  plans  for  a  500-volt  direct-current  layout,  using 
alternating-current  generating  equipment  with  rotary  con- 
verters. To  locate  the  aluminum  plant  at  the  power  house 
will  require  extensive  grading  of  the  hillside,  costing  con- 
siderable money.  On  the  other  hand,  if  the  aluminum  plant 
is  located  even  a  short  distance  from  the  generating  sta- 
tion the  feeder  investment,  supposing  that  seven  500-kw, 
250-volt  units  are  still  retained,  will  be  prohibitive.  The 
company  owns  10,000  acres  of  land  along  the  river  and  at 
Whitney,  although  the  nearest  bauxite  deposits  are  said 
to  be  at  Rome,  <  la. 

Plans  for  the  Future 

Offices  will  be  maintained  at  Whitney,  it  is  declared, 
where  also  will  be  located  the  residences  of  the  operating 
heads.  If  it  is  finally  decided  to  locate  the  aluminum  plant 
there  also,  alternating-current  equipment  with  rotary  con- 
verters will  naturally  be  selected.  No  contracts  have  been 
placed  for  any  equipment  as  yet,  but  a  conference  of  engi- 
neers will  be  held  within  the  next  two  weeks.  The  S.  Mor- 
gan Smith  Company  and  the  I.  P.  Morris  Company  are  al 
work  on  tenders  for  hydraulic  equipment  and  the  large 
electrical  companies  have  had  engineers  oh  the  site  going 
over  electrical  details. 

The  Yadkin  River  has  a  number  of  hydroelectric  develop- 
ments along  its  banks,  although  the  stream  How  varies  be- 
tween wide  limits  from  the  floods  of  winter  to  low  water 
in  summer. 

While  storage  will  enable  the  plant  at  Whitney  to  meet 
certain  emergencies,  only  the  natural  tlow  of  the  river  can 
be  depended  on  should  twenty-four-hour  operation  prevail. 

The  Southern  Aluminum  Company  has  hail  a  large  organ- 
ization at  Whitney  for  about  a  year,  and,  inasmuch  a--  it 
appears  to  be  able  to  command  plenty  of  money,  many  be 
lieve  it  is  a  part  of  the  so-called  aluminum  trust.  A  man 
prominent  in  engineering  and  business  circles  in  the  South 
has  prophesied,  however,  that  if  the  tariff  is  taken  off  alu- 
minum the  development  below  Whitney  will  never  be  com- 
pleted.  Mr.  W.  P.  Marselleis,  formerly  connected  with  the 
Electrode  <  ompany  of  America,  of  Niagara  Falls,  N.  Y  . 
is  the  general  manager  of  the  Southern  Aluminum  Com 
pany. 


The   World's   Highest-Head   Water-Power   Plant, 
5400  Ft. 

Construction  has  begun  on  a  15,000-hp  water-power  plant 
at  Martigny,  in  the  canton  of  Wallis.  Switzerland,  to  utilize 
a  fall  of  5400  ft.,  making  this  station  the  highest-head  water- 
power  plant  in  the  world.  Special  interest  attaches  to  the 
penstock  lines,  which  are  3  miles  in  length.  The  upper  sec- 
tion, which  will  be  under  comparatively  light  hydraulic 
pressure,  is  being  built  oi  eel  pipe,  23.6  in.  in  diam- 

eter. The  lower  section,  which  will  withstand  a  hydrostatic 
pressure  of  nearly  2500  lb.  per  sq.  in.  or  165  atmosphcrc>.  is 
to  employ  special  ingot-pressed  seamless  steel  pipe.  The 
tube  sections  vary  in  wall  thickness  from  1.24  in.  at  the  top 
to  1.77  in.  at  the  region  of  highest  pressure.  The  turbines, 
which  will  be  (if  the  Pelton  type  and  have  a  total  rating  of 
15,000  hp,  will  be  furnished  by  Piccard,  Pictet  &  Company, 
of  Geneva.  Of  some  interest  is  the  fact  that  with  the  5400- 
ft.  head  available  at  this  plant  only  about  30  cu.  ft.  of  water 
per  second  will  be  necessary  to  develop  the  full  15,000-hp 
output  of  the  station. 


Great    Falls    Power    for    Sun    River    Reclamation 
Project 

A  contract  just  executed  between  the  United  States 
Reclamation  Service  ami  the  Great  Falls  Power  Company 
of  Montana  for  electrical  energy  in  connection  with  the 
construction  of  the  Sun  River  irrigation  project  calls  for 
2500  kw  throughout  the  period  of  the  next  six  years. 

The  power  company  will  transmit  this  energy  a  distance 
oi  1 1 10  miles,  delivering  it  to  the  Reclamation  Service  at  a 
number  of  substations,  from  which  it  will  be  distributed  to 
tin  several  principal  parts  of  the  work.  Proposals  will  be 
advertised  for  immediately  for  excavating  the  main  canal, 
which  will  be  45  miles  long.  The  diversion  dam,  140  ft. 
high,  and  the  diversion  tunnel  will  both  be  constructed  by 
government  forces. 

This  use  for  electrical  energy  for  excavating  the  Recla- 
mation Service  canal  is  not  only  a  new  departure  but  is  be- 
lieved to  mark  an  epoch  in  such  construction  work.  Great 
reductions  in  cost  and  time  are  expected  to  lie  accomplished 
with  the  new  methods.  The  Great  Northern  Railroad  Com- 
pany completed  the  construction  of  a  new  line  up  the  Sun 
River  Valley  last  fall,  and  the  Great  Northern  Railroad 
and  the  Chicago,  Milwaukee  &  St.  Paul  each  have- 
under  construction  crossing  the  project,  thus  making  four 
independent  line.-  of  railwaj  across  and  along  the  irrigable 
lands. 

There  are  alread)  twelve  towns  within  the  limits  of  the 
project,  and  as  main  more  have  been  planned.  The  electric 
service  that  will  thus  he  already  available  when  the  land  is 
opened  to  entry  will  he  of  great  advantage  in  assuring 
these  communities  lighting  and  motoi  service  for  manu- 
facturing and  allied  uses. 


Bills    in    New    York    Legislature    for    State 
Hydroelectric  Schemes 

Our  reader-  will   recall   that   in  the  issue  of  Jan.  4.  page 
t,^,  there  was  presented  an  analysis  of  the  Bayne  bill,  which 
had  the  support  of  the  New   York  State  Conservation 
mission  in  the  last  Legislature  For  the  creation  under 
ownership    1  em   modeled 

after  the  provincial   systi  Although  this  bill 

did  no!  becomi  a  law.  the  Conservation  Commission  has 
active  in  arousing  interest  in  the  subject  and 
numerous  water-power  bills  have  been  put  before  the  1 
lature  now  in  session.  Several  of  these  are  rather  com- 
prehensive and  of  great  importance  to  the  public  service 
corporations  of  the    : 
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Bill  to  Amend  the  Conservation  Law  in  Relation  to 
Water  Regulation 

Another  bill  introduced  by  Senator  Walters  to  amend  the 
conservation  law  in  relation  to  water  regulation  and  utili- 
zation is  quite  similar  in  its  general  provisions  to  the  pre- 
ceding bill.  Article  6,  Chapter  647,  of  the  Laws  of  191 1 
would  be  repealed  by  the  bill  and  a  new  article  inserted 
which  confers  the  following  powers  upon  the  Conservation 
Commission  : 

In  addition  to  its  other  functions,  the  commission  is 
authorized  to  regulate  the  flow  of  water,  to  acquire  and 
develop  sources  of  water  supply,  to  improve  watersheds, 
construct  reservoirs,  dams  and  other  works  with  moneys 
appropriated  by  the  State  or  furnished  by  water-storage 
corporations,  to  contract  with  municipal  and  other  corpora- 
tions for  supplying  them  with  hydroelectric  energy  or  with 
water,  to  regulate  stream  flow,  to  make  examinations  and 
surveys  of  property  required,  and  to  prepare  plans,  specifi- 
cations and  estimates  for  all  such  undertakings. 

In  general,  the  commission  is  clothed  with  authority  to 
carry  out  the  provisions  enumerated  in  the  preceding  bill 
introduced  by  Senator  Walters.  Authority  is  also  con- 
ferred upon  the  commission  to  utilize  or  to  sell  all  of  the 
waters  of  the  canals  of  the  State,  including  the  diversion 
rights,  not  necessarily  required  for  navigation  or  for  the 
safety  of  the  canals.  Canal  waters  or  energy  developed 
therefrom  shall  be  disposed  of  under  public  contracts  in 
the  name  of  the  State  for  a  period  not  exceeding  fifty  years, 
upon  permits  and  conditions  in  every  case  providing  ade- 
quate compensation  to  the  State. 

Bill  for  the  Establishment  of  Hydroelectric  Plants 
and  Districts 

The  most  comprehensive  bill  yet  introduced  is  that  for 
which  Senator  Murtaugh  is  the  sponsor,  which  would  amend 
the  conservation  law  in  relation  to  hydroelectric  plants  and 
districts  and  would  establish  a  hydroelectric  plant  for  the 
capital  district.  This  bill  amends  Chapter  647  of  the  Laws 
of  1911  by  inserting  a  new  Article  6(a),  the  chief  pro- 
visions of  which  are  given  in  what  follows: 

At  such  points  as  the  Legislature  shall  direct  the  Con- 
servation Commission  shall  construct  hydroelectric  plants. 
Should  the  State  adopt  a  state-wide  hydroelectric  system. 
the  water-power  districts  already  created  will  become  part 
thereof,  the  rates  being  made  consistent.  For  the  operation 
of  any  such  hydroelectric  plant  the  commission  may  utilize 
canal  waters,  subject  to  the  navigation  laws  and  prior  regu- 
lation. 

A  hydroelectric  division  would  be  created,  in  charge  of  a 
deputy  commissioner  at  $7,000  per  annum,  assisted  by  a 
division  engineer  at  $5,000  and  such  other  clerks  and  assist- 
ants as  needed.  The  commission  is  also  to  have  authority 
to  construct  transmission  lines  and  substations  and  to  pur- 
chase or  lease  lines  already  built. 

The  general  powers  conferred  upon  the  commission  in- 
clude the  right  to  acquire  property,  to  erect  and  maintain 
structures  and  works,  to  prepare  plans,  specifications  and 
estimates,  and  to  make  examinations  and  surveys.  All 
work  shall  be  done  under  formal  contract.  The  local 
authorities  of  any  city  or  town  within  the  hydroelectric 
district  may  applv  to  the  commission  for  an  estimate  of  the 
cost  at  which  electric  energy  can  be  delivered  to  their 
municipality,  cost  of  constructing  the  distribution  system, 
cost  of  operation  and  conditions  of  proposed  contract  for 
service.  Such  application  must  specify  the  population  of 
the  municipality,  the  assessed  valuation  of  property,  the 
existence  of  any  electric  or  power  plant  within  the  munici- 
pality, the  number  and  character  of  industrial  establish- 
ments and  any  other  information  that  the  commission  may 
require.  The  commission  at  will  may  defer  action  upon 
such  an  application  until  a  sufficient  number  of  municipali- 
ties to  afford  a  reasonable  basis  for  making  estimates  have 
duly   filed   their   applications.     The   annual   payments   must 


cover   the  4  per   cent   interest  on   the   State's   investment, 
charges  for  a  sinking  fund  which  at  the  end  of  fifty  years     | 
will  completely  wipe  out  the  original  investment,  and  an 
obsolescence  charge  of  2.5  per  cent  upon  the  cost  of  con- 
struction. 

If  a  private  plant  is  already  in  operation,  the  local 
municipality  may  enter  into  a  contract  with  the  owners  to 
act  as  its  general  distributing  agents,  or  it  may  purchase  the 
existing  plant  at  a  price  to  be  agreed  upon  with  the  owners 
thereof,  subject  to  referendum  vote,  or  the  municipality 
may  construct  a  distributing  system  at  its  own  expense. 
A  special  election  will  be  required  to  authorize  or  ratify 
the  action  of  municipal  authorities  in  any  of  these  matters. 
The  bill  also  provides  for  the  creation  in  each  municipality 
receiving  such  electric  service  of  a  municipal  hydroelectric 
board  consisting  of  the  Mayor  and  two  other  members. 
The  municipality  may  raise  money  to  construct  or  purchase 
a  distribution  system  either  by  direct  taxation  or  by  the 
issuance  and  sale  of  municipal  bonds. 

Every  municipal  corporation  under  contract  will  be  re- 
quired to  post  its  rates  for  service  in  some  public  place 
and  shall  under  proper  regulations  offer  rates  for  the 
following  classes  of  service  :  (1)  Lighting  of  public  streets, 
highways  and  buildings;  (2)  domestic  and  commercial  light- 
ing ;  (3)  motor  service  for  municipal  purposes;  (4)  motor 
service  for  manufacturing  or  private  use;  (5)  wholesale 
energy  for  public-service  corporations.  Municipalities  will 
be  required  to  keep  their  accounts  in  such  form  as  the  com- 
mission shall  prescribe. 

Any  person  or  corporation  located  in  a  hydroelectric  dis- 
trict, but  in  a  municipality  which  has  not  contracted  for 
electric  service,  may  apply  to  the  commission  for  a  direct 
contract  at  rates  to  be  agreed  upon.  The  commission  is 
required  to  devise  a  system  of  accounting  for  the  hydro- 
electric districts  and  to  make  quarterly  reports  to  the  State 
Comptroller. 

The  final  section  provides  for  the  creation  of  the  "capital 
hydroelectric  district"  for  the  city  of  Albany  and  the  con- 
struction of  plants  on  the  barge  canal  at  Crescent  and 
Vischer's  Ferry,  together  with  transmission  lines,  etc. 

Hearings 

At  the  hearings  held  in  Albany  by  the  judiciary  commit- 
tees many  prominent  officials  urged  the  adoption  of  the  pro- 
posed schemes.  Among  them,  Lieutenant-Governor  M.  H. 
Glynn  declared  that  the  movement  has  the  indorsement  of 
Prime  Minister  Borden  of  Canada,  who  also  favors  the  ex- 
pansion of  the  Ontario  system  to  other  provinces.  Messrs. 
G.  E.  Van  Kennen  and  J.  D.  Moore,  members  of  the  State 
Conservation  Commission,  indorsed  the  measures,  and  sev-' 
eral  representatives  of  local  business  concerns  urged  their 
adoption.  Others  who  appeared  on  behalf  of  the  bills  were 
Mr.  W.  J.  Gloeckner,  of  the  Albany  Chamber  of  Commerce; 
Mr.  G.  E.  Ward,  of  the  Civic  League,  and  officials  of  neigh- 
boring municipalities. 

Among  those  who  opposed  the  bills  were  Mr.  R.  P.  Bolton, 
representing  the  National  Electric  Light  Association,  and 
Mr.  Francis  Blossom.  Both  of  these  witnesses  testified  that 
there  is  insufficient  surplus  water  at  Vischer's  Ferry  for  a 
substantial  development.  Mr.  Bolton  contended  that  the 
hydroelectric  system  of  Ontario  is  constantly  losing  money 
and  characterized  the  proposed  New  York  scheme  as  a 
socialistic  plan  of  excessive  expenditure  and  favoritism  to  a 
few  interests  in  a  small  section  of  the  State.  Mr.  George 
Clinton,  of  Buffalo,  opposed  the  plan  because,  in  his  opinion, 
it  threatened  the  water  supply  of  the  canals.  Ex-Senator 
11.  W.  Hill,  of  Buffalo,  Mr.  N.  B.  Killmer  of  Brooklyn, 
and  ex-Senator  Edgar  T.  Brackett  were  also  among  those 
who  opposed  the  plan.  Ex-Senator  T.  Harvey  Ferris,  of 
Utica,  head  of  the  legislative  commission  that  reported  un- 
favorably on  the  Ontario  plan,  spoke  briefly,  defending  the 
report  that  his  committee  made. 

Representatives  of  the  Merchants'  Association  of   New 
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York  City  and  the  Citizens'  Association  of  Brooklyn  also 
raised  objections  on  the  ground  that  such  legislation  favored 
given  localities  at  the  expense  of  the  people  of  the  State  as 
a  whole. 


Exhibition  Arrangements  for  N.  E.  L.  A.  Convention 

The  exhibition  committee  of  the  National  Electric  Lighl 
Association,  Mr.  J.  C.  McQuiston  chairman,  has  announced 
the  arrangement  made  for  Class  D  members'  exhibits  in 
connection  with  the  forthcoming  convention  of  the 
N.  E.  L.  A.  to  be  held  at  the  Medinah  Temple.  Chicago. 
June  2  to  6,  inclusive. 

In  the  accompanying  diagram  is  shown  the  booth  plan 
for  the  exhibit  hall  which  will  occupy  the  lower  floor  oi 
the  Temple.  This  room  measures  approximately  100  ft.  by 
200  ft.,  leaving  a  booth  area  of  10,930  sq.  ft.  witli  sixty- 
eight  booths.  The  committee  will  provide  signs,  railings, 
decorations,  service  outlet  for  electrical  connection,  tele- 
phone, etc.,  for  each  booth  and  has  made  arrangements  with 


with  a  single  company.  The  Pacific  Gas  &  Electric  Com- 
pany now  has  in  operation  electric  generating  stations  with 
a  rating  exceeding  200,000  hp  and  is  engaged  in  the  con- 
struction of  additional  electric  water-power  plants  with  an 
ultimate  rating  of  165,000  hp,  which,  when  completed,  will 
give  it  a  total  generating  rating  oi  365,000  hp. 


The  Indiana  Public  Utility  Law 

The  Public  Utility  Bill  recently  passed  by  the  Indiana 
Legislature,  which  becomes  a  law  on  and  after  May  1,  is 
unusually  comprehensivi  and  definite  and  easily  ranks 
among  the  model  laws  of  this  class  already  enacted  by  the 
various  states.  Its  principal  features  arc  presented  here 
in  abstract. 

The  term  "public  utility"  is  defined  in  the  act  as  embrac- 
ing every  corporation,  company,  individual,  association  of 
individuals,  their  lessees,  trustees  or  receivers,  and  every 
city  or  town  that  owns,  operates,  manages  or  controls  any 
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local  firms   for  labor  of  all  kinds,  floral  decorations,  rugs, 
furniture,  etc. 

Mr.    H.    G.    McConnaughy,   299    Broadway,    New    York 
City,  is  secretary-treasurer  of  the  exhibition  committee. 


Energy  for  Panama-Pacific  Exposition 

A  contract  has  been  signed  between  the  Panama-Pacific 
International  Exposition  Company  and  the  Pacific  Gas  iV 
Clectric  Company  under  which  the  latter  will  supply  ex- 
clusively during  the  next  three  and  one-half  years  the 
electrical  energy  required  for  all  purposes  during  the  term 
of  the  World's  lair  in  San  Francisco  in  1015  and  during 
the  period  of  construction  and  dismantling.  I 'resent  esti- 
mates are  that  the  exposition   will   require  20,000  hp.      The 

gross   amount   of    this   business    is    estimated    at    $500, 1. 

Simultaneously  contracts  have  been  made  with  the  Pacific 
Gas  &  Electric  Company  for  all  gas  and  steam  required  by 
the  exposition. 

This  is  the  first  time  that  an  exposition  oi  the  first  mag- 
nitude has  contracted  for  all  of  its  requirements  i"i 


street  railway  or   interurban  railway  or  any   telephone  or 

telegraph   system,   or   any   heat,   light,   water   or   power   sys- 
tem, or  an)  elevator  or  warehouse  furnish 
directly    or    indirectly    to    or     lor    the    public.      The    term 
"service"  is  employed  in  its  broadest  sense  and  includi 
only  the  use  or  accommodation  afforded  to  consumi 
patrons   but    also   any    product   or   commodity    furnisl 
them    anil    the    plain    employed    111    such    service.      The   term 

"indeterminate  permit"  1*.  used  in  the  act  and  means  every 
grant  directl)    01    1  "in  the  State  to  am    COI 

1  inn,  company     indit  dual,  association  of   individuals, 
of   the   power,   right   or   privilege   to   own.   operate.   11 
or  control  any  plant   or  part  of  a  plant   for  the  pro.1' 
transmission  or   furnishing  of  heat,  light,   water   in- 
directly or  indirectly  to  or  for  the  public  or  for  the 
portation    of    street    or    interurban    railway    pas 
property,  or  for  the  furnishing  oi    Facilities   For  th< 
mission    of    tntellig  een    points    within    the    State. 

Every  such  permit  shall  continue  in  force  until  such  time 
as  a  municipality  shall  exercise  its  option  to  purchase  the 
property  as  provided  for  in  the  act,  or  until  the  permit 
shall  be  otherwise  terminated  according  to  law. 
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The  Public  Service  Commission  of  Indiana  will  consist 
of  five  members,  not  more  than  three  of  whom  are  to  be 
members  of  the  same  political  party.  Each  member  shall 
be  appointed  by  the  Governor  for  a  term  of  four  years. 
The  Governor  shall  also  appoint  a  general  counsel  for  a 
term  of  four  years.  Under  the  act  the  former  Railroad 
Commission  is  abolished,  and  its  rights,  powers  and  duties 
are  conferred  by  the  act  upon  the  Public  Service  Commis- 
sion and  continue  in  full  force.  The  commission  is  em- 
powered to  select  one  of  its  own  members  as  chairman. 
The  salary  of  each  member  and  of  the  general  counsel  will 
be  $6,000  per  annum.  The  secretary  will  receive  $3,600  per 
annum  and  the  clerk  $3,000.  Each  member  of  the  commis- 
sion will  be  required  to  give  bonds  in  the  sum  of  $10,000 
for  the  faithful  performance  of  his  duties.  The  commis- 
sion is  authorized  to  employ  such  attorneys,  engineers,  ex- 
aminers, experts,  accountants,  etc.,  as  it  may  deem  neces- 
sary. 

Sufficiency  of  Service 

Each  public  utility  will  be  required  to  furnish  reasonably 
adequate  service  and  facilities,  and  the  charges  made  by 
all  public  utilities  shall  be  reasonable  and  just.  Every  unjust 
or  unreasonable  charge  for  service  is  prohibited  and  de- 
clared unlawful,  provided  that  nothing  in  the  act  shall 
authorize  the  charging  of  a  higher  rate  than  is  provided 
by  any  franchise  under  which  a  utility  is  operating.  Every 
public  utility  having  tracks,  conduits,  subways  or  poles 
along  streets  or  highways  shall  permit  the  use  of  the 
same  by  any  other  public  utility  for  a  reasonable  compen- 
sation whenever  public  convenience  and  interest  requires 
it  and  when  such  use  will  not  cause  irreparable  injury  to 
the  owners. 

Accounts  and  Reports 

Every  public  utility  will  be  required  to  keep  and  render 
to  the  commission  uniform  accounts  of  all  business  in  such 
form  as  may  be  prescribed.  Every  public  utility  engaged 
directly  or  indirectly  in  any  other  or  subsidiary  business 
shall  render  separate  reports  thereof  to  the  commission 
if  so  ordered.  The  commission  will  prepare  suitable  blanks 
and  forms  for  carrying  out  its  purposes.  No  public  utility 
shall  keep  any  other  books,  accounts  or  records  except 
those  prescribed  or  approved  by  the  commission,  unless  re- 
quired by  some  other  public  authority. 

Every  public  utility  must  have  an  office  in  one  of  the 
towns  or  cities  of  the  State  in  which  its  property  or  some 
part  of  its  property  is  located  and  shall  there  keep  its  books 
and  records.  Every  executive  and  general  officer  and  the 
majority  of  the  members  of  the  board  of  directors  of  any 
utility  company  must  be  bona-fide  residents  of  the  State 
during  their  term  of  office.  All  accounts  shall  be  closed 
annually  on  June  30  and  a  balance  sheet  taken  as  of  that 
date. 

Depreciation  Allowances 

Every  public  utility  must  carry  an  adequate  and  proper 
depreciation  account  whenever  the  commission  after  in- 
vestigation shall  determine  that  it  can  be  reasonably  re- 
quired. From  time  to  time  the  commission  shall  determine 
what  are  the  proper  and  adequate  rates  of  depreciation  for 
the  several  classes  of  property  on  each  public  utility.  The 
rates  shall  be  such  as  will  provide  the  necessary  amounts 
over  and  above  expenses  of  maintenance  to  keep  the  prop- 
erty in  a  state  of  efficiency  corresponding  to  the  progress 
of  the  industry. 

Depreciation  charges  shall  be  set  aside  out  of  the  earn- 
ings and  carried  in  a  depreciation  fund  which  either  nia\ 
be  expended  for  new  construction  extensions  or  additions 
to  the  property  or  may  be  invested,  and  if  invested  the  in- 
come from  the  investment  shall  also  be  carried  in  the  fund. 
This  fund  and  its  proceeds  shall  be  used  for  no  other  pur- 
pose but  depreciation,  and  in  no  event  shall  the  money  ex- 
pended from  the  fund  for  new  construction  be  credited  to 
the  capital  account,  but   it  shall  always  be  charged  against 


the  depreciation  fund.  The  commission  shall  keep  itself 
informed  of  all  new  construction,  extensions  and  additions 
to  the  property  of  public  utilities  and  shall  prescribe  the 
form  and  manner  of  keeping  the  construction  accounts, 
which  shall  clearly  distinguish  between  operating  expenses 
and  construction. 

Standards  of  Service 

The  commission  shall  ascertain  and  fix  adequate  and 
serviceable  standards  for  the  measurement  and  quality, 
pressure,  initial  voltage  or  other  factors  pertaining  to  the 
service  rendered  by  any  public  utility  and  shall  prescribe 
reasonable  regulations  for  testing  the  quality  of  service. 
Reasonable  regulations  and  standards  shall  also  be  estab- 
lished to  secure  accuracy  of  all  meters  and  measuring 
appliances,  and  the  commission  shall  provide  for  the  ex- 
amination and  testing  of  any  and  all  such  appliances  used 
by  a  public  utility. 

Rates  and  Tolls 

Every  public  utility  must  file  its  rate  schedules  with  the 
commission  and  must  also  keep  copies  of  the  same  open  for 
public  inspection.  This  applies  with  full  force  to  the  joint 
rates  or  charges.  After  the  act  takes  effect  no  change  shall 
be  made  in  rate  schedule  except  upon  thirty  days'  notice 
to  the  commission  and  the  receipt  of  approval  from  the 
commission,  unless  the  commission  shall  authorize  a  shorter 
period.  No  utility  may  charge  or  receive  a  greater  or  less 
compensation  for  any  service  performed  by  it  than  is 
specified  in  its  public  schedules. 

The  commission  shall  provide  for  a  comprehensive  clas- 
sification of  the  service  rendered  by  each  public  utility, 
which  may  take  into  account  the  quantity  used,  the  time 
when  used,  the  purpose  for  which  used  and  other  reason- 
able considerations.  The  commission  shall  have  authority 
to  inquire  into  the  management  of  the  business  of  all  public 
utilities  and  obtain  in  any  case  all  necessary  information 
to  enable  it  to  perform  its  duties,  including  the  right  to  in- 
spect books,  accounts,  papers,  records,  etc.,  and  to  examine 
under  oath  any  officer,  agent  or  employee  of  a  public  utility 
in  relation  to  its  business  affairs. 

Stock  and  Bond  Issue 

The  Public  Service  Commission  is  to  have  very  complete 
authority  over  the  issues  of  stocks,  bonds,  notes  and  certifi- 
cates of  indebtedness  by  public-utility  companies.  No  pub- 
lic utility  shall  issue  any  stock  or  certificate  of  stock  except 
in  consideration  of  money  or  of  labor  or  of  property  at  its 
true  money  value,  as  found  by  the  commission,  or  at  such 
premium  as  may  be  approved  by  the  commission. 

No  public  utility  shall  issue  any  bonds,  notes  or  other 
evidences  of  indebtedness  except  for  money  or  labor  or 
property  actually  received  and  equal  to  not  less  than  75 
per  cent  of  the  value  thereof.  It  is  provided,  however,  that 
no  bonds  or  notes  shall  be  issued  to  retire  or  discharge  any 
discounts  incurred  after  Feb.  1  of  the  present  year  in  con- 
nection with  the  issuance  of  bonds,  notes  or  other  certifi- 
cates of  indebtedness  to  be  refunded  or  discharged. 

The  indebtedness  of  any  public  utility  shall  bear  reason- 
able proportion  to  the  total  issue  of  capital  stock,  due 
consideration  being  given  to  the  nature  of  the  business, 
its  credit,  future  prospects  and  earnings.  Any  public 
utility  may,  with  the  approval  of  the  commission,  issue 
securities  or  evidences  of  indebtedness  payable  at  periods 
of  not  more  than  twelve  months  after  the  date  thereof, 
when  necessary  for  the  acquisition  of  property,  the  con- 
struction of  plant  or  the  improvement  of  service,  or  for  the 
lawful  refunding  of  its  obligations;  or,  again,  for  the  reim- 
bursement  of  money  spent  from  the  treasury  and  obtained 
from  the  issue  of  securities  within  five  years  next  prior  to  the 
filing  of  application  with  the  commission,  assuming  that  the 
utility  kept  its  accounts  in  the  manner  ordered  by  the  com- 
mission. Whenever  a  public  utility  desires  to  make  such 
an  issue  of  securities  it  must  file  a  full  statement  of  its 
financial  condition  with  the  commission,  and  no  issue  will 
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be  lawful  unless  it  bears  the  approval  of  the  commission. 
Moneys  received  from  the  sale  of  securities  shall  not  be 
applied  to  any  purpose  except  that  which  is  specified  in  the 
approval  and  order  of  the  commission.  The  commission 
has  not  power,  however,  to  authorize  the  capitalization 
of  any  franchise  or  the  right  to  own,  operate  or  enjoy  any 
franchise  whatsoever  in  excess  of  the  amount  actually  paid 
to  the  State  or  to  any  subdivision  thereof  as  the  considera- 
tion for  the  grant  of  such  franchise.  When  two  or  more 
corporations  are  merged  the  combined  capitalization  shall 
not  exceed  the  sum  of  the  capital  stock  of  the  corporations 
consolidated  except  for  additional  sums  of  cash  actually 
paid  out.  No  contract  for  consolidation  or  lease  or  merger 
shall  be  capitalized. 

The  act  expressly  states  that  the  State  of  Indiana  does 
not  indorse  or  guarantee  in  any  manner  whatsoever  any 
issue  of  securities  of  a  public  utility  under  the  provisions 
of  the  bill.  No  public  utility  shall  transfer  or  lease  its 
franchise,  works  or  system  to  any  other  person  or  corpora- 
tion without  the  consent  of  the  commission.  No  public 
utility  shall  directly  or  indirectly  acquire  the  stocks  or 
1  muds  of  any  other  corporation  engaged  in  a  similar  busi- 
ness unless  authorized  to  do  so  by  the  commission.  When 
the  commission  gives  its  consent,  any  two  or  more  public 
utilities  furnishing  a  similar  service  in  the  same  locality 
may  enter  into  contracts  with  each  other  which  will  enable 
them  to  operate  their  systems  jointly.  Upon  the  consent  of 
three-fourths  of  the  capital  stock  outstanding,  and  with 
the  consent  of  the  commission,  any  public  utility  may  buy 
or  sell  or  lease  its  property  or  business  at  a  price  and  on 
terms  fixed  by  the  commission. 

Indeterminate  Permit 

\  Iter  this  act  takes  effect  no  license,  permit  or  franchise 
will  be  granted  to  any  interest  to  own,  operate,  manage  or 
control  any  public  utility  by  any  municipality  where  there 
is  already  in  operation  a  public  utility  engaged  in  furnish- 
ing similar  service  under  an  indeterminate  license,  fran- 
chise or  permit,  except  in  the  event  that  the  commission 
has  declared,  after  due  public  hearing,  that  public  con- 
venience and  interest  require  such  a  second  utility  and  the 
resulting  competition. 

Any  existing  permit,  license  or  franchise  which  shall 
interfere  in  any  way  with  the  existence  of  a  second  public 
utility  is  declared  under  the  terms  of  the  act  to  be  against 
public  policy  and  is  amended  in  such  manner  as  to  permit 
tlie  grant  of  an  indeterminate  permit  to  a  second  utility 
under  the  terms  of  the  act.  The  provision  of  the  act 
making  it  mandatory  to  obtain  an  indeterminate  permit 
after  due  public  hearing  applies  with  equal  force  to  munici- 
palities which  desire  to  engage  in  furnishing  public  service 
in  competition  with  one  or  more  of  the  existing  parties. 

No  license  or  indeterminate  permit  shall  hereafter  be 
granted  or  transferred  except  to  a  corporation  duly  or- 
ganized under  the  laws  of  the  State  of  Indiana  or  to  a 
citizen  of  the  State.  Every  license  or  franchise  hereafter 
granted  to  any  public  utility  shall  have  the  effect  of  an 
indeterminate  permit,  subject  to  the  provisions  of  the  act 
and  subject  also  to  revocation  by  the  commission  for  cause. 

Any  public  utility  operating  under  an  existing  license  or 
franchise  shall,  upon  filing  prior  to  July  1,  1915,  a  declara- 
tion of  surrender  with  the  clerk  of  the  municipality  which 
granted  it.  receive  by  operation  of  law  an  indeterminate 
permit  with  all  the  rules  and  privileges  thereunder  which 
1  he  act  provides. 

Every  public  utility  accepting  or  operating  under  an  in- 
determinate permit  is  deemed  to  have  consented  to  future 
purchase  of  its  property  by  the  municipality  in  which  the 
major  part  of  it  is  situated  at  the  valuation  to  be  fixed  by 
the  commission  under  the  terms  of  the  act.  without  other 
recourse  to  law  or  the  courts.  The  act  sets  forth  the  pin 
cedure  which  a  municipality  must  follow  in  taking  over  an 
existing  utility  which  it  desires  to  acquire  and  operate 
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The  act  strictly  forbids  the  furnishing  by  any  public 
utility  of  free  service,  franks  or  special  privileges  to 
person,  patron  or  public  officer,  or  to  any  political  commit- 
tee or  candidate  for  public  office.  Violation  of  this  pro- 
vision is  punishable  by  not  less  than  one  year's  nor  more 
than  five  years'  confinement  in  the  state  prison,  or  by  a 
fine  of  not  less  than  $200  or  more  than  $1,000. 

If  any  public  utility  charges  or  receives  more  than  or 
less    than    its   published    rate  e,    the    act    is    also 

punishable  by  a  prison  term  or  a  fine.  The  same  applies  in 
case  any  public  utility  gives  any  particular  person  or 
corporation  any  undue  or  unreasonable  preference  or  sub- 
jects any  one  to  any  undue  or  unreasonable  prejudice  or 
disadvantage  in  an)   respect. 

Rebates  are  expressly   forbidden  and  declared   unlawful. 
Violation  of  any  of  the  provisions  of  the  act  by  any  ol 
or  agent  of  a  public  utility  or  by  any  officer  of  any  town  01 
city  constituted  a  public  utility  is  made  a  misdemeanor  and 
punishable  by  a  fine. 

Every  public  utility  will  be  required  when  an  accident 
attended  with  loss  of  human  life  takes  place  upon  its 
premises  to  give  immediate  notice  thereof  to  the  commis- 
sion. In  such  event  the  commission,  if  the  public  interest 
appears  to  require  it,  shall  cause  an  investigation  to  be 
made  immediately  and  shall  inquire  into  any  neglect  01  io 
lation  of  any  laws  of  the  State  or  the  ordinances  of  an) 
city  or  town  by  any  public  utilit)  or  its  agents  or  employees. 

The  commission  shall  have  the  power  and  it  shall  be  its 
duty  to  enforce  the  provisions  as  well  of  all  other  laws 
relating  to  public  utilities.  A  sum  sufficient  to  carry  out  the 
provisions  of  the  act,  not  to  exceed  $75,000,  is  appropriated 
annually  out  of  the  state  treasury. 


Public  Service  Commission  News 

Massachusetts  Commission 

The  Massachusetts  Railroad  Commission  has  authorized 
the  Bay  State  Street  Railway  Company,  operating  about 
1000  miles  of  track  north  and  south  of  Boston,  to  issue  6600 
additional  shares  of  preferred  stock  at  $115  per  share,  the 
proceeds  to  be  used  in  paying  floating  indebtedness.  The 
funds  raised  will  be  applied  in  part  as  follows:  New 
track  and  line  construction  or  improvement,  $83,178;  cars, 
$68,476;  power  stations  and  equipment,  $283,787;  land  and 
buildings,  $63,458.  The  new  preferred  stock  will  be  taken 
by  the  Massachusetts  Electric  Companies,  under  the  pro- 
visions of  the  company's  by-laws. 

The   Gas   ami    Electric   Light   Commission  has   issued   a 
decision  sustaining  the  appeal  of  the  Buzzards  Bay  Electric 
Company  from  a  franchise  granted  the  Barnstable  Electric 
Company    by    the    Selectmen    of    Barnstable    to    build    and 
operate  lines  in  that  part  of  Barnstable  known  as  llvannis. 
The  issue  before  the  board  was  whether  public  neo 
and  convenience  called  for  the  admission  of  the  Barnstable 
company   into   territory  already  occupied  by  another  com 
pany   able   and   willing   to   perform    its   duties.      The   - 
proposul  ai    I  I  \. innis  and  other  parts  of  the  Buzzari  - 
district  includes   th  tricity   to  many  summer 

residents.       The    hoard    points   out    that    to    supply    such    a 
scattered  territory  with  a  maximum  of  efficiency  and 
omy  a  single  company  with  a  properly  loc 
tion  1^  preferable  to  numerous  companies  with  independently 
operated  stations,  1  tall  area  of  si 

No  superior   facilities   v  aimed  to  ex 

the  Barnstable  company.     It  appeared  that  before  th. 
troversy  arose  the  Buz  impany  had  planned  and 

was  undertaking  in  good   faith  the  supply  of  this  territory 
as    rapidly   as    the   growth    of  -    warranted.      FtS 

plans   included   the   supply   of  other   towns,   and   the   board 
points  out  that  while  its  investment  and  business  in  Hyannis 
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were  small,  it  had  irrevocably  professed  there  its  public 
calling  and  could  not  thereafter  have  legally  or  properly 
refused  to  supply  electricity  throughout  the  town  of  Barn- 
stable to  all  who  might  reasonably  demand  its  service. 

Governor  Foss  has  issued  a  statement  reiterating  his 
determination  to  advocate  a  public  utilities  commission  with 
centralized  powers  in  place  of  the  existing  tribunals  for  the 
regulation  of  public  service  companies.  Within  the  past 
few  days  a  movement  has  taken  shape  in  the  Legislature 
to  create  a  transportation  commission  possessing  some  of 
Hie  powers  which  the  Governor  has  advocated,  in  place  of 
the  present  railroad  board.  The  Governor  says  that  it 
would  be  particularly  unfortunate  at  this  time  if  a  central- 
ized board  should  not  be  established,  and  that  a  strong  pub- 
lic demand  exists  at  present  for  the  creation  of  a  commis- 
sion with  broader  powers  over  a  wider  field  than  the  pro- 
posed transportation  commission  would  have.  The  present 
bill  of  the  sub-committee  on  railroads  is  a  re-draft  of  the 
Washburn  bill  and  provides  for  the  enlargement  of  the 
Railroad  Commission  from  three  to  five  members,  for  an 
increase  of  the  salary  of  the  chairman  to  $9,000  and  that 
of  the  remaining  four  members  to  $8,000,  and  for  mandatory 
powers,  with  appeal  to  the  Supreme  Court  of  the  State 
rather  than  to  the  federal  court,  in  order  to  save  time  in 
trying  appeals.  Thus  far  there  appears  little  popular  de- 
mand for  the  centralized  commission  plan  which  has  been 
urged  by  the  Governor  for  several  years,  and  if  the  re- 
drafted Washburn  bill  goes  through,  it  is  probable  that  the 
regulation  of  gas  and  electric  companies,  with  the  excep- 
tion of  electric-railway,  telephone  and  telegraph  companies, 
will  remain  in  the  hands  of  the  Gas  and  Electric  Light 
Commission.  It  is  rumored  that  the  Governor  will  veto 
any  bill  other  than  one  providing  for  a  centralized  utilities 
board. 

New  York  Commissions 

With  the  return  of  the  subway  operating  contracts  from 
the  Board  of  Estimate  and  Apportionment  to  the  Public 
Service  Commission  for  execution,  negotiations  will  be  con- 
summated for  the  building  and  operation  of  the  dual  system 
of  rapid  transit  which  will  give  to  New  York  City  a  subway 
and  elevated  system  having  629  miles  of  single  track  and 
costing,  for  new  work  and  new  equipment,  upward  of 
$300,000,000.  The  approval  of  the  operating  contracts  was 
noted  in  our  issue  of  March  8.  The  only  contract  not -in- 
cluded is  the  certificate  for  the  third-tracking  of  the  ele- 
vated railroads  in  Manhattan  and  the  Bronx.  This  certifi- 
cate originally  was  made  out  to  the  Manhattan  Railway 
Company,  owner  of  the  elevated  roads,  which  refused  to  ac- 
cept it.  The  commission  for  the  First  District  thereupon 
made  out  a  new  certificate  to  the  Interborough  Rapid  Train- 
sit  Company,  as  lessee  of  the  roads.  A  public  hearing  on  this 
certificate  is  set  for  March  15.  The  commission's  vote  on 
the  adoption  of  the  contracts  was  divided  three  to  two, 
Chairman  Edward  E.  McCall  and  Commissioners  John  E. 
Eustis  and  George  V.  S.  Williams  voting  for  adoption  and 
Commissioners  Milo  R.  Maltbie  and  J.  Sergeant  Cram 
against.  Commissioner  Maltbie  proposed  several  amend- 
ments to  both  of  the  operating  contracts,  reducing  the 
amount  of  the  proposed  preferential  payments  and  making 
other  changes  in  provisions  to  which  he  objected.  The 
amendments  were  all  voted  down.  Excluding  the  assign- 
ments of  contracts  Nos.  I  and  2,  covering  the  existing  sub- 
way, for  which  the  new  contracts  will  be  substituted,  there 
are  eight  different  instruments  involved  in  the  new  agree- 
ment. When  all  these  contracts  are  signed  the  Public 
Service  Commission  will  push  the  work  of  letting  construc- 
tion contracts  on  such  portions  of  the  new  system  as  have 
not  been  already  awarded.  The  most  important  of  these 
are  the  extension  of  the  existing  subway  from  Times 
Square  down  Seventh  Avenue  to  Park  Place  and  under  the 
East  River  to  Brooklyn,  and  the  Broadway-Fifty-ninth 
Street  subway,  running  from  the  Queensboro  Bridge  to 
Seventh  Avenue  and  down  Seventh  Avenue  and  Broadway 


to  lower  Manhattan  and  by  tunnel  under  the  East  River  to 
Brooklyn. 

The  Colliers  Light,  Heat  &  Power  Company  has  been 
authorized  to  issue  $25,000  of  stock  and  $135,000  of  mort- 
gage bonds  to  acquire  the  property  of  the  Clinton  Mills 
Power  Company,  which  operates  in  Cooperstown,  and  the 
Richfield  Springs  Electric  Light  &  Power  Company,  which 
operates  in  Richfield  Springs,  both  in  the  county  of  Otsego. 
The  property  of  both  companies  now  taken  over  by  the 
Colliers  company  has  been  entirely  rearranged  so  that  the 
principal  source  of  power  supply  will  be  the  steam  plant 
just  acquired  by  the  Otsego  &  Herkimer  Railroad  Company 
from  the  Hartwick  Power  Company.  The  water-power  and 
steam  plant  formerly  owned  by  the  Clinton  Mills  Power 
Company  will  be  used  to  supplement  and  as  a  reserve  for 
the  power  to  be  taken  from  the  railroad  company. 

California  Commission 

The  Pacific  Gas  &  Electric  Company  has  applied  for  a 
rehearing  of  the  case  involving  the  reduction  of  rates  of 
the  Northern  California  Power  Company.  The  applicant 
stated  that  the  rates  were  unremunerative  to  both  the  North- 
ern California  Power  Company  and  itself  and  asked  that  the 
rate  order  be  suspended  in  so  far  as  it  applied  to  Butte  and 
Colusa  Counties. 

A  supplemental  order  has  been  issued  allowing  the  City 
Electric  Company  to  sell  $833,000  of  bonds  which  had  pre- 
viously been  authorized  to  be  pledged  as  collateral  security 
for  a  loan. 

New  Jersey  Commission 

The  New  Jersey  Board  of  Public  Utility  Commissioners 
has  dismissed  the  complaint  against  the  Public  Service 
Electric  Company,  charging  excessive  and  discriminatory 
municipal  electric-lighting  rates  in  a  proposed  schedule, 
brought  by  Raritan  Township  Dec.  16,  191 1,  and  later  joined 
in  by  East  Newark,  Montclair,  Kearny,  Harrison,  Roselle 
Park  and  Jersey  City.  After  inspecting  the  new  rate 
schedule  for  street  lighting  filed  by  the  company  and  inves- 
tigating the  justice  and  reasonableness  of  the  increases 
shown  in  certain  sections,  the  board  holds  that  these  rates 
will  not  bring  to  the  company  an  unreasonable  return  on 
a  legitimate  investment.  In  the  decision  the  board  says 
that  the  new  schedule  shows  a  total  net  decrease  of  $100,- 
200.98.  While  increases  are  made  in  the  charges  to  some 
municipalities,  the  total  number  of  such  is  small  as  com- 
pared with  the  total  decreases.  The  board  has  decided 
that  the  increases  do  not  afford  sufficient  cause  for  setting 
aside  the  schedule  and  further  declares  that  the  investment 
cost  for  conduits  and  pole  lines  which  should  be  allotted  to 
street-lighting  service  produces  a  lower  average  cost  per 
lamp  for  a  municipality  with  a  large  number  of  lamps  as 
compared  with  a  municipality  having  a  smaller  number. 
The  board  holds  that  "a  sliding  scale  rate  granting  lower 
rates  for  larger  installations  is  not  unduly  discriminatory 
or  preferential,  but  a  uniform  price  to  all  municipalities, 
irrespective  of  the  number  of  lamps  without  reference  to 
terms  of  the  contract,  would  be  unduly  discriminatory." 

The  new  schedule  of  the  company  is  as  follows:  Thirty- 
one  contracts  for  890  arc  lamps,  former  charge  $74,539. 
new  charge  $65,886.  total  reduction  $8,653;  forty  contracts 
for  10.708  lamps  of  2000  cp,  former  charge  $834,309.  new 
charge  $773,808,  total  reduction  $60,501  ;  fifty-five  con- 
tracts for  1798  incandescent  lamps,  former  charge  S1J4.- 
899,  now  charge  $113,510,  total  reduction  $11,389. 

Ohio  Commission 
The  application  of  the  Columbus  Railway  &  Light  Com- 
pany for  permission  to  consolidate  the  railway  and  light- 
ing interests  at  Columbus  received  a  hearing  before  the 
commission  on  Feb.  28.  President  S.  G.  McMeen  of  the 
railway  company  explained  that  the  consolidation  is  de- 
sired in  order  that  the  service  of  both  the  railway  and 
lighting  plants  may  be  continued  at  existing  rates  and  that 
such   extensions   and  improvements  may  be   made   as   are 
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needed.  This  service  cannot  be  continued  long  under  pres- 
ent arrangements,  he  said,  since  operating  alone,  the  plants 
cannot  give  service  on  the  most  economical  basis.  This 
fact  was  realized  some  years  ago,  but  then  the  only  means 
available  for  operating  the  plants  as  a  unit  was  the  leasing 
plan.  This  has,  however,  proved  too  costly.  Mr.  MoMeen 
said  that  at  present  it  is  necessary  to  keep  nine  complete 
sets  of  accounts,  and  that  a  large  clerical  force  is  needed. 
With  the  plants  consolidated  much  of  the  clerical  work  can 
be  eliminated.  It  was  also  shown  that  expenses  in  other 
directions  are  larger  than  they  should  be.  The  desired 
consolidation,  it  is  declared,  is  needed  in  order  that  the 
present  rates  may  be  maintained  and  necessary  extensions 
and  improvements  made.  At  the  hearing  no  objection  was 
made  to  the  plan  or  the  purpose  sought,  but  Mr.  W.  A. 
Henry,  the  attorney  representing  the  Columbus  Light, 
Heat  &  Power  Company,  argued  that  the  stockholders  of 
this  company  are  being  treated  unfairly  in  the  proposed 
exchange  of  their  stock.  A  brief  will  be  filed  with  the 
commission  setting  forth  his  contention. 

Wisconsin  Commission 

The  question  of  state  regulation  of  water-powers  is  again 
before  the  Wisconsin  Legislature.  A  bill  recently  intro- 
duced provides  for  the  construction  and  maintenance  of 
dams  across  navigable  rivers  for  the  purpose  of  improving 
navigation  or  developing  power  under  franchises  to  be 
issued  by  the  Railroad  Commission.  No  franchise  is  to  be 
issued  by  the  commission  except  upon  a  petition  and  a  pub- 
lic hearing  or  upon  an  investigation  by  the  commission 
upon  its  own  initiative.  The  bill  also  authorizes  the  com- 
mission to  regulate  the  level  and  flow  of  water,  to  pas*. 
upon  and  approve  all  plans  and  specifications  relative  to 
new  construction  or  improvements  and,  in  general,  to 
supervise  the  construction,  maintenance  and  operation  of 
dams  upon  all  navigable  rivers  in  the  State. 

At  the  request  of  the  city  of  Milwaukee,  an  investigation 
of  the  various  phases  of  the  local  street-lighting  problem 
has  been  made  by  the  engineering  staff  of  the  commission, 
which  will  submit  comprehensive  recommendations  to  the 
citv. 


Current  News  Notes 

Water-Power  Companies  Prohiiuted  from  Condemning 
Sites  of  Other  Companies. — The  North  Carolina  Legis- 
lature, at  present  in  session  at  Raleigh,  has  passed  a 
measure  preventing  water-power  companies  within  the 
State  from  condemning  water-powers  of  other  companies 
under  certain  conditions.  The  1907  act  which  made  that 
possible  lias  now  been  amended  so  as  to  restrain  monopoli- 

zal  ion 

*  *     * 

Weight  of  Ice-Coated  Wires. — In  the  course  of  an  ac 
count  of  the  effects  of  a  recent  sleet  storm,  the  Bell  Tele- 
phone News,  of  Chicago,  said:  "A  coating  of  ice  1  in.  in 
diameter  on  a  telephone  wire  will  weigh  1.75  lb.  to  the 
foot.  A  span  between  two  poles  which  normally  weighs 
5  lb.  grows  to  fifty  times  that  weight,  and  three  cross-arm-- 
filled  with  wires  thus  coated  with  sleet  weigh  about  4  tons. 
Such  conditions  crush  and  splinter  the  stoutest  poles." 

*  *     * 

Government  Forbids  Use  of  Carbon-Filament  I  imp 
— A  recent  order  from  the  office  of  the  Supervising  Archi- 
tect of  the  Treasury  Department  of  the  United  States  gov- 
ernment is  to  the  effect  that  carbon  filament,  gem  or  metal- 
lized carbon-filament  lamps  musl  not  be  used  in  government 
buildings  hereafter.  Any  such  lamps  in  use  at  the  time  of 
the  receipt  of  the  order  (which  is  dated  Feb.  1.  1913)  must 
he  removed  and  25-watl  tungsten  lamps  must  be  substi- 
tuted. 


Electric  Zone  to  New  Haven  by  June  i. — The  electri- 
fied zone  of  the  New  York,  New  Haven  &  Hartford  Rail- 
road is  expected  to  lie  in  operation  to  New  Haven  some- 
time in  May.  This  will  more  than  double  the  railroad's 
present  electrified  trackage,  which  extends  from  New 
York  (in  to  Stamford.  The  New  Haven  will  then  have 
about  35  miles  under  electric  operation,  including,  besides 
the  single-phase  equipment,  12  mile-,  of  third-rail  terminal 
tracks  entering  the  Park  Avenue  tunnel  and  Grand  Central 
Station.  Several  miles  01  ovi  rhead  construction  yet  remain 
to  be  completed  on  tin  new  Stamford-New  Haven  ex- 
tension. 

*  *     * 

Electrical  Exposition  Proceeds  for  Indian-  Pageant. — 
At  the  midweek  luncheon  of  the  Colorado  Llectric  Club, 
Denver,  March  6,  it  was  decided  to  donate  the  proceeds  of 
the  1913  Denver  Electrical  and  Industrial  Exposition  to 
the  Colorado  Publicity  League  for  use  in  preparing  the 
Last  Grand  Council  of  the  North  American  Indian,  a 
pageant  which  will  be  held  in  Denver  in  1915,  contem- 
poraneously with  the  San  Francisco  and  San  Diego  expo- 
sitions. Early  Indian  life  will  be  represented,  and  several 
thousand  Indians,  cowboys  and  soldiers  will  take  part. 
Phonographic  and  moving-picture  records  are  to  be  taken 
for  preservation.  Nearly  200  attended  the  meeting  of  the 
electric  club. 

*  *      * 

No  Permanent  Quarters  for  Electric  Club  of  Chi- 
1  \<  'i  as  Yet. — Tlu-  question  of  securing  permanent  quar- 
ters was  again  discussed  at  thi  I  the  Electric  Club 
of  Chicago  on  March  6.  Secretary  Kosseland  gave  the 
result  of  a  postal-card  vote  on  the  subject.  Out  of  a  mem- 
bership of  about  375.  198  men  voted  on  the  question.  To 
the  query  "Arc  you  in  favor  of  permanent  quarters?''  159 
answered  in  the  affirmative  and  39  in  the  negative.  In  re- 
lation to  the  proposal  to  raise  the  dues  from  $5  to  $12  a 
year,  156  voted  in  favor  of  it  and  38  opposed  it.  The  at- 
tendance at  the  meeting  of  March  6  was  140.  There  was  a 
good  deal  of  discussion,  in  which  Messrs.  W.  M.  Connelly. 
O.  B.  Duncan,  H.  E.  Niesz,  W.  D.  Ray  and  others  took 
part.  A  vote  was  taken  on  carrying  out  the  recommenda- 
tions of  the  special  committee  recently  appointed,  of  which 
Mr.  H.  A.  Mott  was  chairman,  favoring  the  establishment 
of  permanent  quarters  in  the  old  building  of  the  Hamil- 
ton Club.  This  proposition  was  voted  down.  However, 
the  subject  may  be  taken  up  again. 

*  *     * 

Banquet  of  Westinghouse  Men. — The  third  annual 
banquet  of  Westinghouse  men  in  the  Pittsburgh  district 
was  held  at  the  Hotel  Schenley,  Pittsburgh,  Pa.,  March  8. 
About  600  were  present  at  the  affair,  which  was  given 
under  the  auspices  of  the  Westinghouse  Club.  Mr. 
Charles  A.  Terry,  of  New  York  City,  vice-president 
of  the  Westinghouse  Electric  &  Manufacturing  Company, 
acted  as  toastmaster  and  introduced  the  following  speakers 
representing  the  Westinghouse  interests:  Mr.  E.  M.  rlerr, 
president  of  the  Westinghouse  Electric  &  Manufacturing 
Company:  Colonel  11.  G.  Prout,  vice-president  of  the  Union 
Switch  &  Signal  Company,  who  spoke  on  '■The  Young  Man 
and  the  Nat  10,,";  Mr.  E.  S.  McClelland,  chief  engineer 
steam  and  gas  department  of  the  Westinghouse  Machine 
1  ompany,  'Mi  cibility";  Mr.  E.  A.  Craig,  district  mat 
Westinghouse  Air  Brake  Company;  Mr.  11.  H.  Westing- 
house. New  York  1  -cut  the  Westinghouse  Trac- 
tion Brake  Company,  "History,"  and  Mr.  Guy  E.  Tripp, 
chairman  of  the  1>  ipany, 
"The  Public."  Mr.  Robert  Garland,  member  of  the  Council 
of  Nine  of  Pittsburgh  and  .111  electrical  manufacturer,  the 
guest  of  the  evening,  made  a  forceful  address  dealing  with 
local  questions  of  government  and  advocating  efficiency  in 
municipal   affairs. 
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"Wireless"  Train  Dispatching  on  Lackawanna. — 
The  Lackawanna  Railroad  is  equipping  its  stations  at 
Scranton,  Pa.,,  and  Binghamton,  N.  Y.,  with  wireless-tele- 
graph transmitting  apparatus  capable  of  sending  messages 
65  miles.  The  trains  which  pass  these  points  will  be  fitted 
with  receiving  devices  so  that  orders,  messages,  etc.,  can 
be  transmitted  directly  to  the  train  crews  while  running  at 
full  speed.  Besides  the  regular  work  of  train  dispatching 
it  is  also  planned  to  use  the  "wireless"  to  deliver  messages 
to  passengers,  transmit  news,  etc.  Mr.  L.  B.  Foley  is 
superintendent  of  telegraph  for  the  Lackawanna.  If  this 
initial  installation  proves  satisfactory,  wireless  apparatus 
will  be  installed  throughout  the  system. 

*  *     * 

"Electric  Foot  Warmer"  Exonerated. — Some  attention 
was  attracted  among  electrical  men  in  Chicago  recently  by 
a  daily  newspaper  item  to  the  effect  that  an  "electric  foot 
warmer"  in  the  house  of  a  man  in  Wilmette,  111.,  set  fire 
to  bed  clothing  and  caused  the  house  to  catch  fire.  In- 
quiry reveals  the  fact  that  the  fire  was  caused  by  a  defec- 
tive socket  attached  to  a  lamp  cord  leading  to  the  bed,  a 
lamp  being  used  for  reading  purposes.  It  appears  that  the 
socket  happened  to  be  under  the  bed  covers  and  a  short- 
circuit  occurred,  setting  fire  to  the  bed  clothing.  The 
woman  of  the  house  said  she  knew  the  socket  was  defective 
but  had  neglected  to  have  it  repaired.  Since  the  accident 
the  extension  cord  and  socket  have  been  done  away  with 
entirely.  Apparently  no  electric-heating  pad  was  involved 
in  the  case  in  any  way. 

*  *     * 

Nautical  Training  for  College  Men. — A  plan  has 
been  proposed  whereby  the  United  States  Navy  in  co- 
operation with  the  presidents  of  the  universities  and  col- 
leges of  the  United  States  will  train  a  limited  number  of 
students  on  board  battleships.  According  to  the  draft  of 
the  proposed  general  order  students  recommended  by  the 
proper  authorities  will  be  embarked  in  battleships  and 
armored  cruisers  in  full  commission  for  a  training  period 
of  two  months'  duration.  No  more  than  twenty  students 
will  be  assigned  to  one  vessel.  All  applicants  must  be 
over  eighteen  years  of  age  and  must  have  completed  at 
least  two  years  of  their  courses.  Training  will  be  given 
to  successful  candidates  in  the  engineering,  electrical,  gun- 
nery, navigation  and  boat  departments,  besides  general 
regulations  and  routine  of  shipboard  life.  The  training  is 
to  be  thoroughly  practical,  embracing  every  opportunity 
for  actual  experience.  The  aim  will  be  to  ground  each 
student  well  in  one  line  of  duties  rather  than  give  a  smat- 
tering of  several.  As  far  as  practicable,  the  choice  of  this 
specialization  will  be  in  line  with  the  student's  educational 
course  at  college. 

SOCIETY  MEETINGS 

Mr.  Erickson  to  Speak  on  Public  Utility  Laws. — 
Mr.  Halford  Erickson,  a  member  of  the  Railroad  Commis- 
sion of  Wisconsin,  is  to  address  a  joint  meeting  of  the 
Electrical  Section  of  the  Western  Society  of  Engineers 
and  the  Chicago  Section  of  the  American  Institute  of 
Electrical  Engineers  at  the  rooms  of  the  former  on  the 
evening  of  March  24. 

Tri-State  Water  and  Light  Association. — The  second 
annual  convention  of  the  Tri-State  Water  and  Light  Asso- 
ciation of  the  Carolinas  and  Georgia,  which  was  organized 
at  Columbia,  S.  C,  June  28,  191 1,  will  be  held  at  Charlotte, 
N.  C,  April  15  and  16.  The  officers  of  the  association  are: 
President,  Mr.  W.  F.  Steiglitz,  Columbia,  S.  C. ;  first  vice- 
president,  Mr.  W.  E.  Vest,  Charlotte,  N.  C. ;  second  vice- 
president,  Mr.  George  Hubbard,  Elberton,  Ga. ;  third  vice- 
president,  Mr.  B.  F.  Erwin,  Atlanta,  Ga. ;  secretary  and 
treasurer,  Mr.  J.  W.  Neave,  Salisbury,  N.  C. 


Annual  Meeting  of  the  S.  P.  E.  E. — During  the  week 
of  June  23  the  Society  for  the  Promotion  of  Engineering 
Education    will    hold    its    annual    meeting    at    Minneapolis, 

Minn. 

*  *     * 

Pleasure-Vehicle  Problems  to  Be  Discussed. — In- 
formal luncheons  of  the  Chicago  Section  of  the  Electric 
Vehicle  Association  are  held  every  Tuesday  in  the  Traffic 
Club  on  the  eighteenth  floor  of  the  Hotel  La  Salle.  On 
March  18  and  25  and  April  1  it  is  planned  to  have  short 
talks  by  representatives  of  manufacturers  of  pleasure  cars. 

*  *     * 

Nebraska  Electrical  Association. — It  is  probable  that 
the  convention  of  the  Nebraska  Electrical  Association  will 
be  held  later  this  year  than  last,  perhaps  not  until  summer 
or  early  fall.  Mr.  H.  A.  Holdrege,  general  manager  of 
the  Omaha  Electric  Light  &  Power  Company,  is  president 
of  the  association,  which  is  a  geographical  section  of  the 
National  Electric  Light  Association. 

*  *     *  ' 

Jovian  Chapter,  St.  Louis  League  of  Electrical 
Interests. — At  the  luncheon  of  the  Jovian  Chapter,  St. 
Louis  League  of  Electrical  Interests,  March  4,  President 
A.  C.  Einstein  presented  gold  pins  to  Messrs.  Burgess  and 
O'Brien  for  obtaining  the  greatest  number  of  new  mem- 
bers. Mr.  Richard  McCulloch,  vice-president  and  assistant 
general  manager  of  the  United  Railway  Company  of  St. 
Louis,  read  a  paper  on  "Electric  Railway  Problems,"  deal- 
ing with  subjects  of  track  and  car  construction,  scarcity  of 
efficient  laborers  and  supervision  of  traffic.  Figures  which 
he  quoted  showed  that  the  number  of  St.  Louis  passengers 
who  ride  on  transfers  is  46  per  cent  of  the  number  of 
revenue  passengers,  making  the  average  revenue  per  pas- 
senger for  the  year  19 12  3.31  cents. 

N.  E.  L.  A.  Activities  at  Philadelphia. — Prof.  E.  E. 
F.  Creighton,  of  Union  College,  Schenectady,  N.  V..  ad- 
dressed the  Philadelphia  Electric  Company  N.  E.  L.  A. 
section,  Feb.  17,  on  the  subjects  of  "The  Protection  of 
Electrical  Circuits"  and  "Experiments  at  High  Frequen- 
cies." The  address  was  illustrated  with  both  charts  and 
actual  demonstrations.  Mr.  J.  C.  Bartlett  discussed  electric 
vehicles  before  the  commercial  department  branch,  Feb. 
24,  presenting  data  on  operating  cost,  energy  consumption, 
etc.  This  branch  now  has  146  members.  The  manufac- 
ture of  watt-hour  meters  was  described  before  the  Febru- 
ary meeting  of  the  meter-department  branch  by  Mr.  J.  B. 
Mills,  of  the  Fort  Wayne  Works  of  the  General  Electric 
Company.  The  newly  formed  engineering  branch  of  the 
Philadelphia  Section  is  now  organized  for  work,  with  Mr 
A.   L.  Atmore  as  chairman-elect. 


Institute  of  Radio  Engineers. — A  paper  by  Dr.  L.  W. 
Austin,  of  the  National  Bureau  of  Standards,  describing 
some  experimental  extensions  of  his  recent  work  on  the 
variation  with  frequency  of  condenser  resistances,  was  read 
at  the  regular  meeting  of  the  Institute  of  Radio  Engineers. 
New  York,  March  5.  Although  Dr.  Austin  was  unable  to 
deliver  the  paper  in  person,  the  subject  matter  aroused  much 
interest  and  brought  about  a  lively  discussion  The  design  of 
an  emblem  was  submitted  to  the  membership  for  final  crit- 
icism, and  it  is  expected  that  the  form  agreed  upon  will  be 
ready  for  distribution  at  the  next  meeting,  April  2.  The 
Institute  of  Radio  Engineers,  which  was  formed  by  the  con- 
solidation of  the  Society  of  Wireless  Telegraph  Engineers 
and  the  Wireless  Institute,  is  now  well  on  in  its  second  year. 
The  membership  is  still  growing  rapidly,  and  meetings  are 
held  on  the  first  Wednesday  of  each  month  at  Fayerweather 
Hall.  Columbia  University,  New  York,  with  an  average 
attendance  of  about  fifty. 
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Mill  Creek  Automatic  Pumping  Station 


Increasing  the  output  of  a  Utah  hydroelectric 
plant  by  the  use  of  electrical  methods  to  pump 
a   portion  of  its  water  supply.     By   M.   R.   Lott 


IN  laying  out  hydroelectric  systems  it  is  sometimes  possi- 
ble to  add  appreciably  to  the  output  of  an  existing 
power  station  by  introducing  into  the  main  flow  line 
additional  water  from  some  source  other  than  that  of  the 
primary  supply.  In  many  instances  this  can  be  accom- 
plished with  an  expenditure  of  money  which  is  small  in 
proportion  to  the  gain  in  power  output  of  the  station.  In 
plants  where  the  supply  of  power  is  equal  to,  or  very  little 
in  excess  of,  the  demand,  the  value  of  the  additional 
capacity  thus  made  available  becomes  very  great,  par- 
ticularly during  the  low-water  period. 

Sometimes  it  is  possible  to  gain  the  additional  water  by 
diverting  some  small  stream  or  spring  whose  channel  is  at 
a  sufficiently  high 
elevation  to  allow 
its  waters  to  be 
carried  by  gravity 
through  a  conduit 
to  the  main  flow 
line.  If,  on  the 
other  hand,  the 
source  of  the 
spring  is  at  a 
lower  elevation,  it 
will  be  necessary 
to  use  a  pump  to 
lift  the  additional 
water  to  the  main 
conduit.  The  lat- 
ter method  would 
be  profitable  only, 
of  course,  when 
the  head  against 
which  the  water 
must  be  pumped  is 
small  in  compari- 
son with  the  ef- 
fective head  avail- 
able for  use  at  the 
plant   where   the    additional   supply   of   water    is    required. 

An  example  of  a  profitable  development  illustrating  the 
latter  case  is  the  Mill  Creek  pumping  station  of  the  Knight 
Consolidated  Power  Company,  whose  main  offices  are  at 
Provo,   Utah. 

Knight  System  of  Water-Power  Plants 

The  Knight  Consolidated  Power  Company  has  in  opera- 
tion in  Utah  eight  hydroelectric  plants  all  located  within 
a  radius  of  45  miles  of  Salt  Lake  City.  These  stations  feed 
into  a  40,000-volt  transmission  system,  the  output  being 
used  for  lighting  a  dozen  towns  and  for  power  purposes  in 
the  largest  mining  camps  in  the  State.  The  mining  load 
is  a   large  and  important  one. 

Most  of  the  plants  depend  upon  small  mountain  streams 
for  their  water  supply  and  operate  under  rather  high  heads. 
These  streams  have  a  large  flow  during  the  high-water 
season  (May,  June  and  a  part  of  July),  hut  this  later 
decreases  to  a  fairly  small  run-oft',  reaching  a  minimum 
during  the  months  of  December,  January  and  February. 
As  the  plants  have  to  be  designed  with  the  fluctuating 
stream  flow  in  mind,  any  method   which   will  add  to   their 
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available  water  Mipply,  at  the  same  time  involving  small 
installation  and  operating  costs,  becomes  a  valuable  con- 
sideration. 

The  two  plants  of  the  system  most  intimately  asso- 
ciated with  the  pumping  plant  to  be  described  are  those 
in  Mill  (reek  Canyon,  southeast  of  Salt  Lake  City.  The 
lower  plant,  known  as  Mill  Creek  No.  2,  is  located  at  the 
mouth  of  the  canyon,  approximately  7  miles  southeast  of 
Salt  Lake  City  (see  Fig.  1).  The  upper  station.  Mill  Creek 
No.  1,  is  situated  about  5  miles  further  up  the  canyon. 
This  rocky  valley  is  one  of  the  many  small  canyons  in  the 
Wasatch  mountain  range,  and  is  a  very  narrow  defile, 
having  high   rock   walls   which   prevent   the   sunshine    from 

reaching  the 
stream  bed  during 
the  greater  portion 
of  the  day.  The 
little  mountain 
river  winds  i  t  s 
course  down  the 
narrow  canyon 
bed,  receiving  ad- 
ditional water 
f  r  1:1  m  various 
springs  as  it  goes. 
Its  character  is 
similar  to  that  of 
other  mountain 
streams  having  the 
usual  fluctuating 
flow  of  water. 
The  accompanying 
table,  which  shows 
t  h  e  amount  of 
water  in  cubic  feet 
per  second  avail- 
able each  month  at 
the  lower  plant,  is 
characteristic  and 
illustrates    in    a    very    clear    way    the    nature    ot    thi 

rhe  water  passing  through  the  upper  plant  is  discharged 
into  the  intake  reservoir  for  the  lower  plant,  the  diversion 
works  for  tin  latter  station  being  about  650  ft.  down  the 
canyon.  A  small  concrete  dam.  approximately  Jo  ft.  high, 
backs  the  water  up  to  the  upper  plant,  this  forming  a  small 
reservoir  with  a  storage  of  approximately  6  acre-ft.,  an 
amount  of  water  equivalent  to  about  560  kw  at  the  lower 
plant   for  eight  hours. 

Pipe  Link  and  Lower  Mill  Creek  Plant 

The  intake  to  the  pipe  line  is  about  19  ft.  below  the 
crest  of  the  spillway,  ami  the  pipe  line  itself  leading  to  the 
lower  plant  is  laid  on  a  grade  of  2  ft.  per  1000  ft.  The 
lengths  and  of  th(    various  portions  governing  the  net 

effective  head  are  as  follows:  -25x94  ft.  of  30-in.  continu- 
ous wi  lipe,  334  ft.  of  28-in.  riveted  steel  pipe, 
405  ft.  of  jo  mi.,  (.38  ft.  of  24-in.,  450  ft.  of  22-in.,  149  ft. 
of  Ji-in.  and  367   ft.  ,\\   jn  in.  lap-welded  steel  pipe. 

The  static  head  is  [03]  ft.  An  accompanying  curve 
(Fig.  J)  <liowv  the  net  effective  head  at  the  power  house 
for    .m\    discharge   between    zero   and   the   maximum   dis- 
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charge  capacity  of  the  conduit,  19.3  cu.  ft.  per  second. 
This  curve  of  effective  head  was  computed  by  the  Hazen 
Williams  slide  rule,  using  as  values  C=ii5  for  the 
wooden-stave  and  riveted-steel  pipes  and  C  =  100  for  the 
lap-welded  pipe. 

There  are  two  units  at  the  lower  plant,  each  consisting 
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slope,  thus  preventing  leakage  of  the  collected  waters. 
The  steelwork  consists  of  I-beams  with  angles  riveted  to 
them  to  form  guides  and  supports  for  the  wooden  gates. 
Wooden  gates  made  with  tongue  joints  were  used  for 
damming  up  the  water,  so  that  in  time  of  flood  conditions 
they  might  be  removed  to  allow  the  debris  carried  with  the 

WATER   AVAILABLE   AT    LOWER    MILL    CREEK    PLANT,    IC)I2 
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FIG.     2 CURVE    OF     EFFECTIVE     HEAD    ON     LOWER     MILL     CREEK 

PLANT 

of  a  Doble  waterwheel  direct-connected  to  a  General  Elec- 
tric generator.  Each  waterwheel  is  capable  of  developing 
1300  hp  at  514  r.p.m.  under  an  effective  head  of  990  ft. 
The  generators  are  rated  at  700  kva,  60  cycles  and  2300 
volts. 

The  curve  in  Fig.  8  shows  the  kilowatt  output  at  100  per 
cent  power-factor  for  different  quantities  of  water  dis- 
charged through  the  wheels.  This  is  a  theoretical  curve 
which  was  checked  by  actual  test,  using  a  water  rheostat 
for  load.  The  Lower  Mill  Creek  plant  does  most  of  the 
governing  for  the  system. 

Springs  and  Pumping  Station 

Approximately  half  a  mile  down  the  canyon  from  the 
intake  works  for  the  lower  plant  a  number  of  springs 
issue  from  the  ground  within  a  limited  area.  The  flow 
from  these  springs,  by  weir  measurements,  varies  from 
3  second-ft.  to  4.5  second-ft.,  depending  upon  the  season  of 
the  year.  By  means  of  a  small  diversion  dam  and  pumping 
plant  it  was  possible  to  collect  these  waters  and  pump  them 
into  the  main  30-in.  flow  line,  thus  increasing  the  available 
water  supply  at  the  lower  plant  and  in  consequence  its 
available   power  output. 
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rushing  torrents  to  be  taken  down  stream  without  filling 
the  small  reservoir  which  the  dam  makes  available.  A 
platform  extends  around  the  station  building  and  across 
the  dam,  to  facilitate  the  removal  of  these  gates.  The 
average  depth  of  water  at  the  gates  is  about  3  ft.  6  in. 

The  station  building  has  a  concrete  foundation,  brick 
walls  and  a  shingle  roof.  It  is  12  ft.  by  16  ft.  in  plan  and 
16  ft.  high.  On  the  stream  side  of  the  building  a  weir  is 
placed  in  the  foundation  wall  to  permit  making  tests.  The 
floors  are  of  concrete.  Difficulty  was  encountered  in  ex- 
cavating for  the  station  building  on  account  of  numerous 
small  springs  which  became  apparent  after  the  work  of 
excavation  had  proceeded  to  a  depth  of  2  ft.  From  that 
point  to  the  required  floor  elevation,  about  6  ft.  farther 
down,  the  work  had  to  be  carried  on  in  mire.  Solid 
foundations  of  the  building  walls  were  secured  by  sinking 
water-tight  boxes  till  solid  formation  was  reached,  filling 
these  with  concrete  and  reinforcing  the  entire  foundation. 
To  secure  dry  floors,  it  was  necessary  to  use  two  layers  of 
concrete,  leaving  spaces  for  drainage  between.  A  rough, 
thick  floor  was  first  laid  to  keep  out  most  of  the  water; 
then  forms  were  built  for  the  drains,  which  were  covered 
with  a  solid  piece  of  sheet  iron,  and  on  this  the  top  floor 
was   laid. 


FIG.   3 DIVERSION    DAM    AND    PUMP    HOUSE 

The  diversion  dam  as  built  is  made  of  concrete  and 
structural  steel  and  is  provided  with  removable  wooden 
gates.  The  concrete  which  supports  the  structural  steel 
extends  from  the  surface  of  the  creek  bed  down  to  a  solid 
foundation.  One  end  pier  ties  into  the  station  building 
foundation   and  the  other  extends  4  ft.  into  the  mountain 


fig.  4 downstream  side  of  diversion  dam,  gates  removed 

Pump  Equipment  and  Automatic  Control 
Tlic  water  flows  from  the  stream  channel  into  a  receiving 
well  6  ft.  by  12  ft.  and  7  ft.  2  in.  in  height,  made  by  placing 
a  concrete  partition  wall  across  the  building.  This  is  topped 
with  a  reinforced-concrete  cover  on  which  the  motor-start- 
ing apparatus  is  placed.     The  horizontal  pumping  unit  con- 
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sists  of  a  Worthington  single-stage,  single-suction  6-in. 
centrifugal  pump,  direct-connected  to  a  General  Electric 
three-phase  squirrel-cage  induction  motor,  rated  at  100  hp, 
1800  r.p.m.,  2200  volts,  60  cycles.  Pump  and  motor  are 
mounted  on  the  same  bedplate,  the  whole  unit  being  placed 
so  the  shaft  center  line  is  2  ft.  7.5  in.  below  the  weir  crest. 


plant.  A  check  valve  is  provided  on  the  discharge  side 
of  the  pump,  and  provision  is  made  for  draining  the  pipe 
line. 

It  was  the  intention  to  make  the  station  entirely  automatic 
in  its  operation,  so  that  no  regular  attendance  would  be 
necessary.      To    accomplish    this    automatic    motor    control 


?  Drain  Pipe  for  Pump  Line, 
to  empty  info  Receiving  Weli. 


->)     18'  k 8-6'- ^1 

FIG.    5 ELEVATION    SECTIONS    THROUGH    AUTOMATIC    MOTOR-DRIVEN    PUMP    HOUSE 


This  arrangement  does  away  with  the  troubles  associated 
with  foot  valves  and  priming.  Great  care  was  used  to 
secure  an  efficient  pump  and  motor,  for  the  feature  of 
efficiency  becomes  of  great  importance  in  this  type  of  an 
installation.  Numerous  copies  of  specifications  detailing 
the  requirements  were  sent  to  the  various  manufacturers, 
and  from  the  replies  to  these  the  maker  guaranteeing  the 


was  required.  A  float  switch  operated  by  the  change  in 
level  of  the  water  in  the  receiving  well  controls  through 
the  automatic  motor  compensator  the  starting  and  stopping 
of  the  motor  at  the  pumping  house.  This  apparatus  is 
mounted  on  pipe  framework  over  the  receiving  well,  to- 
gether with  the  disconnecting  switches,  Garton-Daniels 
lightning  arresters,  choke  coils,  and  the  i-kw  transformer 


FIG.   6 T-CONNECTION    WITH    MAIN    PIPE    LINE 

most   efficient   machines,  other  things  being  equal,  was  se- 
lected. 

The  pump  is  designed  to  lift  3.5  cu.  ft.  of  water  per 
second  in  ordinary  operation,  the  normal  head  against 
which  the  water  must  be  pumped  being  138  ft.,  including 
friction.    The  curve  in  Fig.  1 1  gives  the  performance  of  the 


1.    PIPE    LINE    IN    CANYON 

which  is  used  in  lighting  the  building  and  its  surroundings. 
Pipe  Construction  and  Transmission   Line 

A  12-in.  wire-wound  wooden-stave  pipe  carries  the  water 
pumped  to  the  main  30-in.  flow  line.  The  size  of  pipe  to 
be    used    was    determined   by   balancing  the  value   of   the 
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power  lost  through  friction  against  the  interest  and  de- 
preciation of  the  investment.  The  pipe  is  made  of  Cali- 
fornia redwood  with  a  i-in.  net  thickness  of  staves,  except 
at  those  portions  into  which  the  steel  fittings  are  inserted. 
No.  o  galvanized-iron  wire  is  used  for  banding,  with  a 
spacing  of  2  in.  and  1.375  in.     Steel  elbows  are  employed 
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FIG.    8 OUTPUT,    LOWER    MILL    CREEK    PLANT 

at  angles,  and  a  steel  T-connection  joins  the  12-in.  pump- 
ing-plant  line  to  the  main  30-in.  flow  line. 

The  connections  between  the  steel  fittings  and  the  wooden- 
stave  pipe  are  of  the  nature  of  slip  joints,  the  rivets  in 
those  portions  of  the  fittings  which  are  inserted  into  the 
pipes  being  countersunk.  In  the  12-in.  pipe  line  the  inside 
diameter  of  the  steel  elbows  was  12  in.,  the  ends  of  the 
wooden  pipe  being  reamed  out  to  the  outside  diameter  of 
the  steel  fittings.  An  increaser  is  supplied  at  the  T-con- 
nection so  that  the  velocity  of  the  water  will  be  decreased 
when  it  enters  the  30-in.  pipe,  thus  avoiding  loss  at  that 
point.  A  gate  valve  is  provided  in  the  12-in.  pipe  near  the 
point  of  connection,  while  a  vent  pipe  is  connected  in  just 


FIG.    9 UPPER    MILL    CREEK    CANYON    PLANT 

below,  so  that  the  pumping-plant  line  may  be  emptied  when 
desired. 

The  energy  for  driving  the  motor  is  supplied  from  the 
upper  Mill  Creek  plant.  A  22,ooo-volt  line  extends  from 
this  plant  to  the  lower  station,  passing  by  the  pump  house, 
enabling  the  2200-volt  circuit  for  the  motor  to  be  mounted 


on  the  same  poles,  below  the  high-tension  wires.  The 
conductor  is  No.  6  medium  hard-drawn  copper  wire,  carried 
on  glass  insulators  mounted  on  standard  l}4-in.  by  9-in. 
locust  pins  and  standard  5-in.  four-pin  Washington  fir 
cross-arms. 

At  the  upper  plant  the  line  is  fed  from  the  station  230c- 
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FIG.      IO POLE-LINE      CONSTRUCTION,      SHOWING      22,000-VOLT, 

2200-VOLT  AND   TELEPHONE   CIRCUITS 

volt  bus  through  disconnecting  switches  and  an  oil  switch 
provided  with  overload  trip  coils.  By  means  of  a  recording 
ammeter  the  station  operator  is  able  to  keep  track  of  what 
is  happening  at  the  pumping  plant.  Garton-Daniels  light- 
ning arresters  and  choke  coils  are  also  installed  in  the  upper 
plant. 

Power  Value  of  Water  Added  from  Springs 
From   the   table   of   water   available  at  the   lower   plant 
(other  than  that  pumped)   the  output  curve  of  the  lower 
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FIG.    II PERFORMANCE   CURVE   OF   PIMPING    PLANT 

plant  and  the  performance  curve  of  the  pumping  unit 
it  is  possible  to  estimate  the  value  of  the  pumping  in- 
stallation. From  the  water-supply  table  it  will  be  seen  that 
during  the  months  of  May  and  June  the  water  is  in  excess 
of  the  pipe-line  capacity,  so  the  use  of  the  pumping  plant 
is  out   of   the   question   during   those  two   months,  but   the 
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spring  water  is  available  for  use  during  the  remaining 
portion.  From  the  output  curves  for  the  two  plants  it  will 
be  seen  that  the  3.5  cu.  ft.  per  second  will,  on  the  average, 
be  good  for  237  kw  at  the  lower  plant,  with  a  motor  input 
of  67  kw,  making  a  net  gain  of  170  kw.  On  the  basis  of 
having  3.5  second-ft.  available  during  ten  months,  tha  total 
possible  net  yearly  gain  in  energy  resulting  from  the  in- 
stallation of  the  pumping  plant  will  therefore  be  1,224,000 
kw-hr.  Estimating  that  one-half  of  this  could  be  sold  at 
1  cent  per  kw-hr.,  the  saving  would  amount  to  $6,120. 
This  is  more  than  the  initial  cost  of  the  pumping  system 
and  shows  that  the  return  on  the  investment  can  be  very 
large. 

Not  only  is  the  water  supplied  by  the  springs  good  for 
immediate  use  at  the  lower  plant,  but  at  times  when  it  is 
not  needed  at  the  lower  plant  it  can  be  pumped  into  the 
intake  reservoir  for  storage  until  time  of  peak  load. 

The  entire  work  described  was  designed  in  the  engineer- 
ing offices  of  the  Knight  Consolidated  Power  Company, 
and  the  actual  construction  and  installation  were  let  by 
contract  to  the  lowest  bidder.  The  total  cost  of  the  pump- 
ing-plant  system  was  approximately  $32  per  net  kw  of 
rating  gained, 


Utilization  of  Pulverized  Fuel  for  Boiler  Firing 

By  C.   H.   Wright 

The  difficulties  of  securing  perfect  combustion  with  low- 
grade  fuel  are  well  known  to  all  steam  engineers,  and  an 
inspection  of  the  smoke  issuing  from  stacks  and  of  the 
methods  of  stoking  confirms  the  opinion  that  many  common 
methods  of  firing  are  not  economical.  If  finely  pulverized 
fuel  could  be  properly  used,  it  would  assist  the  steam  engi- 
neers in  a  number  of  cases.  Such  coal  blown  into  the  kilns 
is  commonly  used  as  fuel  in  the  manufacture  of  cement. 
To  use  the  same  material  for  firing  boilers,  it  is  necessary 
to  have  a  proper  mixture  of  air  and  to  blow  this  mixture 
into  a  heated  furnace.  This  combination  acts  somewhal 
as  would  a  mixture  of  gases  and  to  some  extent  has  to  be 
treated  in  the  same  manner  to  avoid  explosions.  As  the 
mixture  is  not  a  perfect  gas,  care  has  to  be  taken  that 
proper  ignition  be  secured;  in  fact,  to  secure  continuous 
ignition  of  a  reliable  nature  it  is  necessary  to  have  the 
mixture  surrounded  by  incandescent  firebrick  or  something 
similar. 

There  are  a  great  many  places  where  low-grade  fuel  or 
coaldust  is  available,  and  this  is  often  found  to  have  con- 
siderable heat  value.  It  is  unfortunate,  therefore,  if  it  has 
to  be  wasted  and  used  as  ballast  for  railroads  or  consigned 
to  an  unsightly  and  dividend-consuming  dump. 

Many  experiments  have  been  made  during  the  past  fifty 
years  on  the  use  of  powdered  fuel  by  blowing  it  into  ordi- 
nary boiler  furnaces,  but  anyone  who  has  had  experience 
with  such  practice  will  recognize  the  difficulty  arising  from 
choked  flues  and  disintegrated  brickwork,  etc.  This  is  par- 
ticularly true  of  boilers  with  horizontal  tubes  or  those  which 
have  only  a  slight  rise  of  the  tubes.  The  dust  naturally 
collects  on  the  top  of  the  tubes,  reducing  the  efficiency  of 
the  boilers. 

With  a  number  of  our  standard  water-tube  boilers  auto- 
matic stokers  and  various  types  of  mechanical  grates  have 
been  installed  burning  low-grade  fuel.  Most  "i  these  arc 
fairly  successful  where  the  cord  is  in  it  so  small  that  it  drops 
through  -the  bars.  There  is  always,  however,  the  difficulty 
of  introducing  the  proper  amount  of  air  to  secure  a  perfect 
combustion  and  the  further  difficulty  of  even  distribution 
of  heat  and  continuous  steady  generation  of  steam. 

The  following  are  the  main  difficulties  encountered  in 
using  pulverized  coal  blown  into  the  firebox:  Maintaining 
a  steady  flame,  for  which  is  required  a  high  temperature  in 
the  furnace;  proper  furnace  lining  to' withstand  the  high 
heat  necessary  to  maintain  constant  ignition;  the  difficulty 


of  introducing  into  the  furnace  steadily  an  even  mixture  of 
combustible  material  when  the  grade  of  coal  varies  and 
when,  as  is  often  the  case,  it  is  mixed  with  clinker  or  other 
refuse;  maintaining  this  mixture  in  a  satisfactory  condition 
so  that  valuable  matter  is  not  rejected  into  the  stack,  as  the 
larger  particles  are  apt  to  move  in  a  tangent  (this  diffi- 
culty may  be  overcome  to  some  extent  by  careful  grinding 
of  the  coal)  ;  handling  of  the  slag  which  results  from  the 
burning  of  refuse. 

In  the  Electrical  World  of  Feb.  1,  1913,  page  240,  there 
was  shown  an   installation  of  boilers  using  powdered   fuel, 


FIG.     I — PATH    OF    CASKS    IN    110ILER 

and  a  description  of  this  equipment  will  indicate  how  in 
actual  practice  a  number  of  the  difficulties  are  overcome. 
The  principal  idea  consists  in  tin-  use  of  a  vertical  gas-jet 
inlet  so  that  a  mushroom-shaped  flame  is  produced  within 
a  closed  ring  of  vertical  boiler  tubes  which  constitute  the 
steam-producing  plant. 

The  heating  up  and  continuous  ignition  of  the  incoming 
stream  of  dusl  an. I  air  is  effected  primarily  by  the  en- 
veloping sheath  ol  1  a  true  gas, 
or,  rather,  a  mixture  of  gases  (principally  CO,,  H,0  and 
X  1.  and  at  a  temperature  of  about  3000  deg.  Fahr.  Ob- 
viously,  'In--  "self-igniter"  can  never  change  its  predeter- 
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mined  position,  no  matter  how  great  a  velocity  is  given  to 
the  incoming  stream  of  combustible  mixture.  Ignition  is 
now  independent  of  the  incandescent  brickwork,  which 
hitherto  was  in  turn  dependent  upon  its  proximity  to  the 
point  of  explosion  for  incandescence. 

It  is  a  demonstrated  fact  that  the  point  of  explosion  does 
not  rise  more  than  about  10  per  cent  under  the  highest  feed 
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FIG.  2 — GENERAL  ARRANGEMENT  OF  UNITS 

pressure  which  it  is  practicable  to  employ.  The  tendency- 
is,  for  reasons  which  will  be  explained  later,  for  the  envel- 
oping gases  to  increase  slightly  in  temperature  as  the  pres- 
sure is  increased.  At  the  same  time  these  returning  gases 
always  insure  incandescent  brickwork  around  the  tuyere. 
This  has  the  advantage  of  storing  heat  which  is  sufficient 
after  a  temporary  stop  to  re-start  the  fire  by  merely  turn- 
ing on  the  fuel  supply. 

Owing  to  the  direction  of  the  flow  of  coal  and  air,  a 
continuous  mixture  is  secured,  thereby  overcoming  the  diffi- 
culties mentioned  above.  The  most  important  mixing  of 
coaldust  and  air  is  done  before  it  is  blown  into  the  furnace. 
The  solid  portion  is  by  weight  about  one-eleventh  of  the 
mixture,  and  experience  seems  to  show  that  the  coaldust 
enters  the  chamber  at  the  same  speed  as  the  accompanying 
air. 

The  ash  is  converted  into  a  liquid  which  is  deposited  on 
the  brick  lining  of  the  furnace,  subsequently  dropping  into 
the  ash  pit.  The  result  is  that  the  furnace  automatically 
keeps  clear  of  slag.  The  spray  protects  the  furnace  lining, 
thus  rendering  unnecessary  the  use  of  fireclay.  The  fire- 
bricks are  stacked  in  position,  and  after  a  short  time  there 
is  obtained  a  proper  lining  having  a  glazed  appearance. 

Referring  to  Fig.  I,  it  will  be  noted  that  ignition  takes 
place  shortly  after  the  gas  enters  the  furnace.  It  rises 
until  it  strikes  the  top  and  turns  downward  again  when 
combustion  has  practically  ceased.  The  products  of  com- 
bustion form  a  sort  of  sheath  or  gas  lining  which  prevents 
blow-pipe  action  but  does  not  prevent  radiant  heat  passing 


through  to  the  boiler  proper.     This  boiler  can  be  fired  with 
oil,  waste  gases  or  with  a  mixture  of  various  components. 

The  coal  is  fed  into  a  hopper  near  the  pulverizer  and  is 
carried  by  a  worm  to  a  chute  which  leads  into  the  pulverizer 
proper.  The  latter  is  equipped  with  a  blower  which  de- 
livers the  dust  into  a  separating  chamber,  the  smallest 
particles  going  directly  to  the  boiler,  the  larger  particles 
returning  to  be  re-ground  (Fig.  2).  The  gases  .which  leave 
the  boiler  pass  through  an  air  heater  to  pre-heat  the  air 
for  the  blower.  The  pulverizer  is  generally  driven  by  a 
directly  connected  motor.  The  boiler  is  first  fired  by 
placing  a  lighted  torch  at  the  mouth  of  the  nozzle.  After 
the  boiler  has  once  been  heated  up,  however,  the  gas  takes 
fire  from  the  hot  brickwork.  It  is  easy  to  regulate  the 
supply  of  air  and  to  secure  practically  perfect  combustion. 
The  boiler  is,  of  course,  specially  constructed  for  the  work 
to  be  done,  particular  attention  being  paid  to  the  top  header 
and  the  brickwork.  As  the  circulation  is  naturally  rapid 
in  this  kind  of  boiler,  scale  deposit  is  much  less  than  in 
ordinary  water-tube  boilers.  With  this  class  of  fuel  a  very 
small  stack  is  required.  Steam  can' be  raised  very  quickly, 
and  this  system  can  therefore  be  used  to  advantage  in 
electric  railway  power  plants  and  central  stations  to  take 
care  of  peak  loads.  The  amount  of  fuel  consumed  is,  of 
course,  directly  proportional  to  the  work  done,  and  the 
feed  can  be  throttled  down  or  stopped  exactly  in  accordance 
with  the  demands  of  the  service.  The  coal  flow  is  con- 
trolled by  a  lever  or  cone  pulley. 


FIG.     3 ARRANGEMENT     OF     SUPERHEATER     WITH     BETTINGTON 

BOILER 

In  using  powdered  fuel  it  is  possible  to  obtain  an  evapo- 
ration of  from  6  lb.  to  7l/i  lb.  of  water  per  pound  of  coal, 
or  a  thermal  efficiency  of  from  75  to  80,  depending  upon 
conditions. 

A  test  of  pulverized  fuel  with  a  similar  equipment  was 
given  in  the  Proceedings  of  the  Institute  of  Mining  Engi- 
neers of  England,  Vol.  43,  Part  II,  February,  1912,  which 
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shows  that  dust  fuel  lends  itself  to  high  thermal  efficiency, 
smoke  consumption,  quick  steaming,  flexibility,  small  ground 
space,  unbanked  fires,  low  radiation  loss,  and  the  possible 
use  of  low-grade  fuel.  This  is  borne  out  by  other  test 
figures  shown  below : 

TEST     ON     BOILER     USING     PULVERIZED     FUEL 


Duration  of  test,  in  minutes 

Absolute  steam  pressure  in  pounds 

Steam  temperature  in  deg.  Fahr 

Temperature  of  feed  water  in  deg.  Fahr. 
CO2  in  flue  gases  in  per  cent 


Factor  of  evaporation 

Consumption  of  coal  in  pounds  per  hour.  .  .  . 
Water  evaporpted  per  hour  (actual),  lb. .  .  . 
Water  evaporated  from  and  at  212   deg 

Fahr 

Water  per  pound  of  coal  (actual) 


Water  per  pound  of  coal  from  and  at  212 

deg.  Fahr 

Heat  value  of  coal  by  calorimeter 

Efficiency,  net,  in  per  cent 


1,266 
2,775 
20, 100 


117 
189 
515 


1,265 
3.676 

26,890 


1,265 
3,980 
28,470 


9.05 
11.50 
78.7 


1,265 
3,372 
25,300 


9.50 
11.50 
82.6 


The  cost  of  operation  and  repairs  of  the  pulverizer  has 
been  figured  at  about  5  cents  per  ton  of  coal  burned,  de- 
pending, of  course,  upon  conditions. 


Magnetism  and  Elasticity 

By  F.  J.  Kean 

In  every  dynamo-electric  machine  there  is  at  least  one 
portion  of  the  magnetic  circuit  which  is  subjected  to  tensile 
stress  by  reason  of  the  fact  that  it  is  being  whirled  round 
at  a  very  high  velocity.  There  are  in  consequence  two  dis- 
tinct problems  to  consider  regarding  the  behavior  of  the 
material  which  constitutes  the  rotating  element:  (1)  How 
does  the  tensile  stress  affect  the  permeability  of  the  mag- 
netic circuit?  (2)  How  does  the  magnetic  force  and  mag- 
netization affect  the  mechanical  properties  of  the  material? 

The  effect  of  tensile  stress  upon  the  permeability  of  the 
ferro-magnetic  materials  has  been  very  carefully  investi- 
gated  by   such   eminent   scientists   as    Kelvin,    Ewing   and 

TABLE   I — load  and  strain   readings   from   a   magnetized 
bar 


Specimen  of 

Annealed  Wrought 

Iron  J  In. 

in  Diameter 


Value  of  E* 

in  the  Virgin 

Material 

(Lb.  per  Sq.In.) 


Value  of  E 
When  Strongly 

Magnetized 
(Lb.  per  Sq.In.) 


Percentage 

Change 

in  E 


28.28X10« 
28.28X109 
28.50X10« 


*E  stands  for  Young's  modulus  ol  ela  1 11  il 


others.  The  effect  of  magnetization  upon  elasticity  has 
also  been  very  carefully  investigated,  but  this  effect  being  of 
a  much  more  complex  nature  has  not  up  to  the  present  been 
really  satisfactorily  determined. 

The  practical  application  of  the  above  problem  presents 
itself  to  the  mind  of  the  writer  very  emphatically  in  the  case 
of  a  salient-polo  revolving-field  alternator  of  the  type 
sketched  in  Fig.  1.  Here  we  have  the  poles  of  the  magnet 
traversed  "by  lines  of  magnetic  tlux  which  pass  through  them 
radially,  while  at  the  same  time  the  material  is  subjected  to 
direct  tensile  stress  which  also  acts  radially  owing  to  centri- 
fugal force. 

To  obtain  some  preliminary  idea  of  what  is  likely  to 
happen  it  seems  fair  to  compare  the  case  to  that  of  an 
electromagnet  and  its  keeper  by  imagining  a  section  taken 
through  one  of  the  poles  and  forming  a  perfect  magnetic 
joint  at  the  surfaces  (Fig.  2).    Let  H  be  the  magnetic  force 


in  c.g.s.  units,  /  the  intensity  of  magnetization  and  B  the 
induction  density  in  lines  per  square  centimeter.  Then  any 
pull  applied  to  the  pole  would  result  in  separating  the  two 
parts  of  the  joint  in  preference  to  extending  the  material 
of  the  pole.  If  this  be  allowed,  and  if  we  agree  that  when 
a  load  is  applied  to  a  bar  the  bar  becomes  strained  and 
extends  itself  until  the  stress  set  up  in  the  material  bal- 
ances the  applied  load,  it  seems  fair  to  assume  that  in  the 
case  of  a  magnetized  bar  the  applied  load  will  expend  itself 
in  overcoming  the  magnetic  pull  before  it  commences  to 
strain  the  bar  and  the  real  stress  necessary  to  balance  an 
applied  load  will  be  less  than  the  nominal  strees  by  the  stress 
equivalent  to  the  magnetic  pull. 

Experiments  to  determine  the  amount  of  strain  due  to 
magnetization  were  first  made  by  Joule1,  and  later  by 
Mayer  and  Barrett3,  but  the  most  important  were  those  of 
BidwelP,  wdio  found  that  iron  became  lengthened  by 
magnetization  in  a  moderate  field  but  shortened  when  mag- 
netized in  a  very  strong  field.     The  strain  caused  by  mag- 

TABLE   II ELASTICITY  OF   MAGNETIZED  BARS 


Load 

Strain 

Load 

Strain 

0 

0 

"111 

370 

1000 

60 

6000 

450 

2000 

140 

7000 

530 

3000 

220 

8000 

610 

4000 

300 

9000 

690 

netization  with  moderate  forces  was  an  extension  varying 

from  to  of   the   length ;    with    very    large 

200,000  400,000  '         & 

magnetic    forces    a    contraction    of    length    was    observed 

amounting  to  .     When  the  material  was  magnetized 

150,000 

while  a  load  was  hanging  from  it  the  strain  caused  by  mag- 
netization was  different  from  that  of  the  unloaded  speci- 
men. The  extension  was  much  less  and  finally  disappeared 
with  big  loads,  the  strain  being  one  of  contraction  even  in 
the  weakest  fields,  and  this  contraction  increased  as  the 
load  was  increased. 

I  \periments  to  determine  the  effect  of  magnetization 
upon  the  modulus  of  elasticity  (R)  of  the  material  were 
first  made  in  1842  by  Wertheim*,  in  1848  by  Wartman*,  and 
in  1S86  by  Tomlinson*,  each  of  whom  found  no  chang 
the  modulus  of  elasticity  due  to  magnetization.  Later 
Bracken"  in  1897.  Stevens'  in  1899,  antl  Tangl'0  in  1900  each 
found  an  increase  in  the  modulus  due  to  magnetization.  In 
summing  up,  however,  Tangl  says  that  the  effect  of  mag- 
netization upon  Young's  modulus  dep  k  upon  the 
previous  history  of  the  material  as  regards  stretching. 
Then  in  IQ02  Honda"  and  others  investigated  similar  phe- 
nomena, obtaining  conflicting  results  in  the  case  of  steel 
bars  subjected  to  magnetization,  and  later  still  Rensing" 
found  that  a  decrease  of  elasticity  took  place  under 
netization. 

It  was  evident  to  the  writer  when  he  undertook  the  inves- 
tigation   herein   described   that   extreme  care  and  accuracy 
would  be   required.      Moreover,   it   seemed   necessary    I 
very   precise    in    defining   the    method   of   determining 
modulus  as  well  as  in  the  exact  procedure  to  which  the  bars 
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should  be  subjected  throughout  in  order  to  make  the  re- 
sults comparable.  The  method  of  magnetization  had  to  be 
decided  upon,  and  for  this  purpose  a  yoke  of  soft  iron  in 
the  form  of  a  channel  section  was  chosen  with  all  the  coils 
wound  on  the  yoke  itself  and  the  bar  under  test  left  quite 
free.  The  bar  to  be  experimented  upon  was  placed  in  effect 
across  the   channel   and   passed   through   two  nicely   fitting 


FIG.    I PATHS  OF   MAGNETIC  FLUX   IN    DYNAMO 

holes  without  binding  in  any  way  on  the  sides  of  the  holes, 
and  the  portions  of  the  bar  extending  beyond  the  yoke 
served  for  the  grips.  A  free  length  of  n  in.  was  available 
for  the  measuring  gear  on  the  portion  of  the  bar  inside 
the  yoke,  the  bar  being  0.75  in.  in  diameter. 

In  the  tests  about  to  be  described  the  bars  were  of  best 
Yorkshire  iron  very  carefully  annealed  by  the  Farnley  Iron 
Company  and  turned  and  ground  up  true  to  within  one  one- 
thousandth  of  an  inch. 

The  measuring  gear  used  was  the  Goodman  extensometer, 
and  the  tests  were  made  by  the  writer  in  the  Mechanical 
Engineering  Laboratory  at  Leeds  University,  England.  To 
avoid  temperature  effects  the  magnetizing  coils,  as  stated 
above,  were  kept  on  the  yoke  only  and  no  readings  were 
accepted  which  gave  any  indication  of  a  temperature 
change.  The  magnetizing  force  used  was  approximately 
40  c.g.s.  units,  and  this  gave  an  induction  density  in  the 


FIG.    2 PERFECT    MAGNETIC    JOINT 

bar  itself  of  about  12,000  lines  per  square  centimeter — a 
very  exact  determination  was  not  considered  essential  for 
these  quantities.  In  defining  the  quantity  known  as 
Young's  modulus  of  elasticity  the  writer  makes  the  assump- 
tion that  a  material  is  elastic  if  the  strain  entirely  disap- 
pears when  the  load  which  produced  it  is  removed;  that  an 
elastic  material   obeys  Hook's  law,  which   is  in  effect  that 


"Stress  is  proportional  to  strain"  within  the  limits  of  elas- 
ticity, and  that  the  ratio  of  stress  to  strain  is  constant  for 
the  elastic  state  of  the  material,  the  quotient  being  termed 
Young's  modulus  of  elasticity.  The  modulus  was  determined 
by  direct  pull  and  measuring  the  strain  corresponding  to 
equal  increments  of  load  which  amounted  to  1000  lb.  at 
a  time. 

In  Table  I  is  shown  a  set  of  readings  taken  from  one  of 
the  magnetized  bars.  It  will  be  noted  that  with  the  excep- 
tion of  the  first  reading  the  increment  of  strain  for  any 
given  increment  of  load  does  not  differ  very  greatly 
throughout  the  set.  Care  must  be  exercised  with  regard  to 
the  calculation  of  the  modulus  of  elasticity.  Two  methods 
are  available:  (1)  To  draw  a  stress-strain  diagram  and 
measure  the  slope  of  the  elastic  line;  (2)  to  calculate  the 
average  strain  set  up  by  a  given  amount  of  load  applied, 
using  the  "method  of  differences." 

When  the  bar  is  in  the  unmagnetized  state  and  not  sub- 
jected to  any  magnetic  force  other  than  the  vertical  com- 
ponent of  the  earth's  field  one  would  expect  the  elastic  line 
to  pass  through  the  origin  as  shown  in  Fig.  3,  but  when  a 
large  magnetic  force  is  applied  and  the  bar  becomes 
strongly  magnetized  it  would  be  expected  from  Bidwell's 
lesearches  that  the  elastic  line  would  run  parallel  to  the  pre- 
vious one  but  displaced  from  it  by  a  distance  equal  to  the 
strain  that  corresponds  to  the  stress  induced  in  the  material 
by  magnetization.     If  any  change  occurred  in  the  value  of 


FIG.   3 STRESS-STRAIN   DIAGRAMS 

the  modulus  of  elasticity,  the  new  elastic  line  would  not  run 
parallel  to  the  old  one. 

One  difficulty  that  the  writer  experienced,  in  common 
with  previous  investigators,  was  that  the  behavior  of  the 
bar  after  it  has  once  been  tested  in  a  strong  magnetic  field 
is  not  the  same  as  its  behavior  when  taken  in  the  virgin 
state  and  magnetized  strongly  for  the  first  time ;  therefore, 
instead  of  attempting  to  repeat  experiments  on  the  same 
bar  by  demagnetizing  it,  he  used  three  different  bars  of  the 
same  material  all  in  the  virgin  state  and  examined  their 
behavior  when  subjected  to  a  very  strong  field  for  the  first 
time,  and  in  preference  to  relying  on  the  graphical  method 
cf  finding  the  modulus  of  elasticity  he  used  the  "method 
of  differences"  but  ignored  entirely  in  each  case  the  first 
extensometer  reading  and  found  the  average  strain  per  in- 
crement of  load  from  the  remaining  readings  both  in  the 
unmagnetized  and  the  magnetized  state. 

The  results  which  were  obtained  by  him  from  these  ex- 
periments are  given  in  Table  II,  from  which  it  is  clear 
that  .magnetization  increases  the  elasticity  of  the  bar  by  an 
average  of  about  2  per  cent,  but  the  exact  amount  of  the 
increase  varies  very  considerably  for  similar  bars  of  the 
same  material.  Further  experiments  were  made  to  ascer- 
tain the  behavior  of  the  material  when  the  magnetic  force 
was  withdrawn  entirely  and  again  reapplied,  but  these  are 
not  yet  complete. 
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Central  Station  Management 


Devoted  to  Discussion  of 'Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among  Successful  Utilities 


Routing  Out  Competitive  Illuminants  at  Nashville 

During  last  month  the  contract  department  of  the  Nash- 
ville Railway  &  Light  Company,  Nashville,  Tenn.,  secured 
orders  for  fifty-three  house-wiring  jobs,  each  one  of  which 
covered  an  already-built  dwelling  in  which  no  wiring  had 
previously  been  installed.  Through  the  department  ninety- 
nine  flatirons  were  placed,  fifty  gas  arcs  and  four  gasoline 
plants  were  displaced  by  electric  lighting,  and  orders  were 
taken  for  fifty  250-watt  tungsten-lamp  units. 


Transformer  Truck  for  Emergency  Connections 

The  Crawfordsville  (Ind.)  Electric  Light  &  Power  Com- 
pany has  equipped  a  truck  with  a  pair  of  25-kw  transformers 
for  emergency  use.  In  case  of  transformer  breakdowns, 
this  truck  can  be  dispatched  to  the  scene  of  the  trouble  and 
connected  up  to  render  service  until  repairs  are  made  or  a 
new  transformer  is  installed.  The  terminals  on  the  portable 
set  are  so  arranged  that  220-volt,  three-phase  service  can 
be  supplied  to  motors,  or  the  coils  can  be  connected  in 
multiple  to  deliver  temporary  no-volt  energy  to  lighting 
circuits  used  for  street  fairs,  circuses,  tent  shows,  etc.  The 
truck  equipment  can  also  be  utilized  for  thawing  out  frozen 
water  pipes. 

An  Electric  Eastertide  Exhibition 

A  Cyphers  incubator  containing  ten  dozen  Plymouth  Rock 
eggs  of  first  quality,  which  are  being  hatched  by  electricity, 
is  now  on  exhibit  in  the  show  window  of  the  Kentucky 
Electric  Company,  Louisville.  The  appearance  of  the  young 
Plymouth  Rocks  is  expected  at  Eastertide,  the  process  of 
incubation  having  been  commenced  Feb.  27.  Meanwhile  1 1 1  ^ - 
company  is  educating  all  persons  interested  in  the  modern 
•  way  of  producing  poultry.  A  minute  record  is  kept  of  the 
number  of  times  the  eggs  are  turned  every  twenty-four 
hours,  the  extent  to  which  they  are  cooled  and  the  general 
care  taken,  while  a  meter  on  the  incubator  registers  the  con- 
sumption of  energy  so  that  inquirers  may  be  informed  of 
the  actual  cost  of  producing  a  batch  of  chickens.  The  ex- 
periment, suitably  advertised,  is  attracting  widespread  atten- 
tion. 


Combination  Room  and  Meter  Rate  at  Pittsburgh 

The  Duqucsne  Light  Company,  of  Pittsburgh,  Pa.,  a  sub- 
sidiary of  the  Allegheny  County  Light  Company,  announces 
a  new  combined  "room"  and  meter  rate  for  electric  service. 
Present  customers  may  avail  themselves  of  this  schedule 
by  making  applications  for  new  contracts.  The  new  rate  is 
explained  as  a  step  to  improve  the  load-factor  on  the  com- 
pany's plants,  giving  customers  a  better  rate  for  off-peak 
consumption. 

The  new  schedule  combines  a  flat-rate  charge,  based  on 
the  rooms  served,  with  a  kilnwatt-hour  charge  proportional 
to  the  energy  consumed.  For  each  downstairs  room  in 
residences  a  base  rate  of  15  cents  per  month  will  be  charged, 
with  a  similar  rate  for  each  downstairs  hall.  Upstairs 
rooms  will  be  charged  at  the  rate  of  5  cents  per  month, 
with  no  charges  for  bathrooms  and  upstairs  halls.    For  pur- 


poses of  billing  apartments  are  to  be  regarded  as  down- 
stairs throughout.  The  minimum  monthly  charge  fixed  is 
65  cents.  Where  more  than  fifty  lamp  sockets  are  installed 
these  will  be  charged  for  at  the  rate  of  2  cents  per  addi- 
tional  socket. 

In  addition  to  the  flat-rate  fixed  charges  above  outlined, 
the  energy  consumed  will  be  measured  by  meter  and 
charged  for  at  the  rate  of  6  cents  per  kw-hr.,  with  a  reduc- 
tion of  1  cent  per  kw-hr.  if  bills  are  paid  within  ten  days. 
The  former  rate  of  the  company  was  12  cents  per  kw-hr., 
with  a  2-cent  reduction  for  prompt  payment. 


Wichita  Dye  Works  Using  3000  Kw-hr.  Monthly 

The  cleaning  and  dyeing  establishment  of  Mr.  J.  S. 
Giwosky,  at  Wichita,  Kan.,  is  equipped  with  fifty  electric 
irons  and  half  a  dozen  motors,  consuming  each  month  from 
2500  to  3000  kw-hr.  of  central-station  energy.  The  ma- 
jority of  the   irons  are  of  the  6-in.  size  and  lighter,  used  for 


CLEANING   ESTABLISHMENT   AT    WICHITA.    KAN.,    USING   FIFTY 
Mi  TRIC    IRONS 

pressing  delicate  fabrics,  although  the  men's  clothes  depart- 
ment employs  fifteen  iS-lb.  irons.  Three  centrifugal  ex- 
tractors, five  washing  machines  and  one  steam-heated 
tumbler  or  drier  are  all  driven  by  a  single  15-hp  motor. 
Another  extractor  has  a  separate  2-hp  motor,  and  there  is 
a  5-hp  elevator  motor.  Based  on  its  connected  load,  the 
cleaning  plant  guarantees  the  Kansas  Gas  &  Electric  Com- 
pany a  minimum  bill  of  $75  monthly. 


"Only  Way  to  Make  Small-Town  Plant   Pay" 

"The  only  way  to  make  an  electric-light  plant  pay  in  a 
small  town  is  to  operate  in  connection  with  it  a  combination 
ice  factory,"  declares  the  man       1  successful  ice-elec- 

tric property  in  a  North  Texas  town  of  1200  population. 

This  man  has  a  4-ton  plant  which  he  operates  six  months 
in  the  year,  manufacturing  a  total  of  about  700  tons  of 
ice  for  the  local  population.  His  ice  equipment  represents 
an  investment  of  about  $5,000.  In  addition  to  the  refriger- 
ating machinery,  ice  is  stored  in  a  small  vault  capable  of 
holding  about  6  tons,  or  nearly  two  average  days'  output. 

Following  is  his  itemized  statement  of  his  monthly  oper- 
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ating  expenses:  Fuel,  $300;  labor  (including  office  help), 
$100;  supplies,  miscellaneous,  $25;  delivery,  $30. 

Tiie  actual  plant  cost  to  produce  one  ton  of  ice  on  the 
station  platform  he  estimates  at  $3.50.  This  product  is  sold 
at  wholesale  for  $8  per  ton,  while  the  local  domestic  price 
for  delivered  ice  is  50  cents  per  100  lb. 

The  balance  sheet  for  a  year's  operation  gives  the  fol- 
lowing general  figures :  Yearly  gross  income  from  ice  busi- 
ness, $5,400;  yearly  expenses  (depreciation,  interest,  etc.), 
$2,520;  net  income  from  ice  business,  $2,880. 

With  an  investment  of  $5,000  this  plant  is' therefore  earn- 
ing about  56  per  cent  net  returns  on  the  original  outlay, 
making  a  welcome  addition  to  the  meager  income  which  an 
electric  plant  alone  would  produce  in  a  community  of  1200 
population. 


Ice-Electric  Operation  with  Water  Pumping 

Electric  generation,  ice  making  and  water  pumping  should 
be  held  up  before  the  small-plant  operator  as  the  trinity  of 
maximum  economy  toward  which  his  efforts  should  be  bent. 
One  such  triple-combination  station  in  latitude  40  deg.  near 
the  Mississippi  River  has  a  10-ton  ice  machine  which  pro- 
duces 600  tons  during  its  six-month  ice-making  season. 
Approximately  $10,000  is  invested  in  the  ice  department, 
which  returns  a  gross  income  of  $3,300.  The  domestic 
price  for  delivered  ice  is  45  cents  per  100  lb.  and  for  whole- 
sale quantities  $4  per  ton.  The  management  expresses 
itself  as  well  pleased  with  its  success  in  ice-making,  report- 
ing combination  operation  thoroughly  satisfactory  in  con- 
nection with  its  other  departments.  The  population  served 
numbers   2000. 


a  good  market  for  the  congealed  product.  His  own  plant 
gives  an  example  of  the  double  service  secured  from  station 
attendants  under  combination  operating  conditions.  The 
engineer  here,  as  in  other  small  ice-electric  plants,  operates 
the  ice  machinery  without  any  hindrance  to  his  regular 
duties. 


"Combination  Ice  Plants  a  No.  1  Investment" 

"Combination  ice-electric  plants  in  good  localities  having 
suitable  shipping  facilities  are  No.  1  investments  and  beat 
the  business  of  producing  and  selling  electricity  in  several 
ways,"  to  quote  a  Southwestern  operator  who  has  a  10-ton 
plant  in  a  town  of  1300. 

But,  pointing  to  his  own  case  as  a  gentle  lesson,  this  man- 
ager warns  against  installing  an  equipment  too  large  for 
the  local  ice  consumption.  A  5-ton  plant  in  a  town  having 
a  market  for  5  tons  daily  is  a  better  investment,  he  points 
out,  than  a  20-ton  outfit  in  a  larger  community  where  by 
reason  of  restricted  demand  or  outside  importation  only  a 
fraction  of  the  ice-making  capacity  is  used.  Near  certain 
centers  large  city  manufacturers  seeking  to  find  markets  for 
their  surplus  capacity  are  crowding  the  small  local  factories, 
since  the  big  plants  can  sell  at  a  rate  even  less  than  the 
production  costs  incident  to  ice  making  on  a  small  scale. 

In  this  Oklahoma  10-ton  plant  the  investment  represented 
by  ice  machinery  and  building  is  about  $10,500,  to  which 
must  be  added  $600  for  wagons  and  teams.  There  is  also 
storage  capacity  for  300  tons  of  ice,  an  additional  outlay  of 
$1,000.     The  total  investment  thus  reaches  $12,100. 

Coal  to  operate  the  ice  plant  costs  $1.90  per  ton,  making 
the  fuel  expense  average  $9.50  per  day.  Various  labor 
items  about  the  plant,  including  office  assistance,  etc.,  total 
$17.50. 

The  plant  produces  2000  tons  a  year,  all  of  which  is 
made  during  its  six-month  season.  The  actual  cost  of  man- 
ufacturing a  ton  of  ice  is  estimated  at  $1.30.  The  whole- 
sale price  is  $3.50  per  ton.  For  the  domestic  supply,  deliv- 
ered to  the  customer's  premises,  the  local  price  is  60  cents 
per  100  lb. 

Following  is  the  summary  of  a  year's  business :  Annual 
gross  income  from  ice-making,  $3,500;  yearly  expenses, 
$2,500;  net  return  from  ice-making,  $1,000. 

The  operator  above  quoted  is,  however,  thoroughly 
pleased  with  combination  operation,  and  to  any  company 
contemplating  putting  in  ice  machinery  he  offers  the  pointed 
advice,  "Get  busy,"  provided,  he  adds,  the  locality  affords 


Ice  Business  Has  No  Bad  Accounts 

In  comparing  the  ice-making  and  central-station  depart- 
ments of  their  business  several  combination-plant  operat- 
ors comment  particularly  on  the  freedom  from  bad  debts 
enjoyed  by  the  ice  business.  Especially  is  this  the  case  if 
the  retail  sales  are  handled  with  coupons,  books  being  sold 
for  cash.  Ten  per  cent  discount  may  even  be  allowed  for 
payment  in   advance. 

"But  be  sure  to  use  ice  tickets  in  your  deliveries,"  urges 
one  operator,  adding  the  sharp  instruction  which  he  gives 
to  his  own  drivers,  "No  ticket,  no  ice !" 

Tickets  save  disputed  bills  and  misunderstandings  with 
customers,  especially  with  the  women.  "In  the  ice  and 
light  business,"  declares  one  man  with  experience,  "the 
women  are  worse  to  deal  with  than  the  men.  They  are 
disposed  to  dispute  all  bills  on  general  principles;  they  will 
not  take  the  trouble  to  inform  themselves  and  will  not  listen 
to  an  explanation.  The  only  objection  to  the  retail  business 
is  the  female  element.  If  you  deliver  your  own  ice,  be  care- 
ful to  give  full  weight  and  avoid  business  dealings  with 
the  women  !" 

"Retail  all  ice  by  pound  coupon  books"  is  the  pointed 
advice  which  another  manager  offers.  As  long  as  this  pol- 
icy of  advance  payment  is  adhered  to,  however,  the  dealer 
may  be  assured  that  he  will  be  embarrassed  by  none  of 
those  overdue  accounts  which  too  often  are  the  bane  of  the 
central-station  manager  in  the  small  community. 


Commercial   Club's   Electric   Luncheons 

The  members  of  the  Commercial  Club  of  Corvallis,  Ore., 
which  holds  weekly  noonday  luncheon  meetings,  now  enjoy 
appetizing  dishes  prepared  with  the  aid  of  an  electric  stove 
loaned  to  the  club  by  Manager  Morton  of  the  Oregon  Power 
Company.  The  Commercial  Club  has  several  other  electric 
appliances  so  that  it  is  able  to  handle  the  preparation  of  its 
luncheons  with  dispatch.  This  use  of  electric  cooking  has 
proved  a  great  advertisement  for  the  local  central-station 
company.  The  club  members  are  well  pleased  with  electric 
service  and  may  purchase  the  entire  outfit. 


Minimizing  Unnecessary  Meter  Removals  at 
Des  Moines 

It  is  an  axiom  among  real-estate  men  that  an  electric- 
lighted  dwelling  does  not  remain  long  without  a  tenant. 
A  corollary  to  this  proposition  almost  too  apparent  to  need 
formal  statement  is  found  in  the  fact  that  no  sooner  does 
the  electric-light  company  remove  its  meter  at  the  behest 
of  a  departing  tenant  than  it  is  required  to  replace  its 
service  in  the  same  premises  to  meet  the  demand  of  the 
incoming  renter. 

An  effort  to  obviate  the  expense  and  labor  of  needlessly 
changing  meters  back  and  forth  is  being  made  by  the 
Des  Moines  (Iowa)  Electric  Light  Company,  which  uses 
the  service-discontinuance  card  reproduced  herewith. 
When  an  outgoing  customer  sends  instructions  to  discon- 
tinue his  service  every  effort  is  at  once  made  to  find  out 
the  name  and  present  address  of  his  successor.  Sometimes 
this  information  can  be  obtained  from  the  old  tenant,  and 
usually  always  from  the  landlord  or  his  agent.  The  data, 
together  with  the  presumptive  dates  at  which  service  is  to 
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be  discontinued  and  is  likely  to  be  needed  by  the  new 
tenant,  are  entered  on  the  card.  On  the  day  the  old  occupant 
moves  an  inspector  is  dispatched  to  the  house  to  read  the 
meter  and  remove  the  service  cut-out  fuses.  He  also  leaves 
a  tag  in  some  prominent  location  in  the  house,  notifying 
the  next  comer  that  the  building  is  wired  for  electrk  light 
and  the  electric  service  is  available  on  order  from  the 
company. 

The  bottom  coupon  of  the  card  is  then  filled  out  for  the 


Des  Moines  Electric  Co.     ., „..m. 


Customer's  instructions  to  discontinue  service; 


Address - - — . 

Customer  gives  notice  that  service  is  to  be  discontinued  by.. 191.. 

Present    customer    says    premises   will- be   occupied   by    another   party    by 

(date) 191 

Nome   of  prospective  occupant  is 


vacates Address. 


r  of  rmi>lny«  inklnfl  Instructions 


Inspector:       Please  fill  in  blank  spaces  above  if  not  already  filled  in.    If  occupant 
does  not  move  out  on  date  of  your  first  visit  obtain  foregoing  information  only,  but 


giV 


If  t 


,  read  I 


tie  tag  in  conspicious  place.    Fuses  turned  in  to 

Where  did  you  tie  tag '' 

KEEP    THIS    SHEET    CLEAN 


General  Foreman:    Please  be  advised  that  fuses 

meter  No at  (address) , 

for  new  occupant  (name) .     

been  put  in.    Former  occupant  was  mame) 

(date) , 191  _... 


Des  Moines  Electric  Co.   Des  Moines.  Iowa r._ 191 

To (address)  - City 

_.       The   lormer  occupant   of  premises   (address) 


_ ., instructed  i 

When  you  are  ready  to  have  the  electric  S( 
rail  at  our  office  to  .sign  application  when  service  will  be  furnished. 
Very  respectfully. 
DES  MOINRS  ELECTRIC  CO.,  8th  and  l.i 
the  'Tallin   lit'  i.lfii.ftl"  Coiiiii.iiiv 


General  Foreman:   Please  be  advised  that  fuses  controlling 
meterNo.  for  (name). _ 


(date). 


Auditor:    Tlease  be  advised  that  service  to  (name) . 


reading  i 
(date).. 


.191.. __   Chief  Clerk 


METER-TRANSFER   CARD   USED    IN   OF.S   MOINES,   IA. 

auditor,  stating  the  final  meter  reading,  from  which  tin 
departing  customer's  last  bill  is  to  be  computed.  The  next 
tag  is  addressed  to  the  general  foreman,  advising  him  of 
the  discontinuance  of  service  and  removal  of  fuses.  An- 
other card  is  provided  to  be  mailed  or  delivered  to  tin 
prospective  new  tenant  at  his  present  address,  explaining 
how  service  can  be  restored  on  order.  Attention  is  called 
to  the  Des  Moines  central-station  synonym,  "the  public-be- 


pleased  company,''  which  is  used  locally  with  good  effect. 
Another  tag  is  available  for  instructions  to  the  general 
foreman  when  the  new  service  has  been  reconnected  and 
the  fuses  replaced. 

The  present  system  was  devised  with  special  respect  to 
the  large  number  of  meter  transfers  which  ordinarily  occur 
in  Des  Moines  on  the  proverbial  semi-annual  moving  days. 
With  several  hundred  meters  to  be  removed  and  afterward 
restored  to  the  same  locations  much  unnecessary  labor  was 
involved,  and  some  delay  resulted  to  inconvenience  cus- 
tomers waiting  for  service.  The  present  plan  provides  that 
no  meter  shall  be  removed  as  long  as  it  is  likely  to  be 
needed  in  its  present  position,  and  as  already  stated,  elec- 
trically equipped  houses  are  at  too  great  a  premium  to  go 
very  long  begging  for  occupants. 


Local  Ice  Factory  as  Summer  Customer  of  District- 
Heating  Plant 

If  the  central-station  company  in  the  small  town  pri 
not  tit  go  into  the  ice-making  business  itself,  it  can  some- 
times find  a  profitable  disposition  for  some  of  its  plant  by- 
products by  selling  steam   and  distilled  water  to  the   local 
ice  factory. 

A  Middle  West  electric  company,  which  does  a  district- 
heating  business  in  winter,  sells  steam  during  the  summer 
to  operate  the  ammonia  compressor  in  the  adjoining  ice 
plant,  receiving  for  this  steam  30  cents  per  ton  of  ice  manu- 
factured. For  the  ice  factory's  water  supply  the  central 
station  charges  3  cents  per  1000  gal.,  under  the  condition 
that  the  condensing  water  be  returned  to  the  reservoir.  The 
water  used  for  ice  making  it  also  sells  to  the  factory  at  the 
rate  of  7  cents  per  1000  gal. 


Capturing  a  Difficult  Power  Installation 

The  following  account  of  the  particulars  of  a  motor- 
service  sales  problem  was  recently  posted  on  the  sales  de- 
partment bulletin  board  of  the  Boston  Edison  company, 
showing  the  general  line  of  attack  on  an  unusually  difficult 
proposition : 

"Among  the  company's  present  customers  is  a  small  fac- 
tory operating  light-running  machinery.  It  formerly  had  a 
50-hp  high-speed  engine  and  employed  one  engineer  to  do 
the  firing  and  general  repair  work  around  the  shop.  On 
receipt  of  our  report  previous  to  the  shutting  down  of  the 
plant  the  proprietor  was  so  far  influenced  by  our  estimate 
that  by  the  use  of  electric  service  a  saving  of  $800  could  be 
made  on  his  total  cost  of  $1,600  that  he  employed  a  promi- 
nent consulting  engineer  to  advise  him.  The  consulting 
engineer  had  several  tests  made  on  the  engine  and  sub- 
mitted a  complete  report  advising  against  electric  power, 
showing  a  net  loss  of  $300  per  year,  estimating  that  the 
cost  of  electric  power  would  be  $1,092.  We  have  a 
of  his  report  on   tile. 

"The  proprietor,  however,  finally  followed  the  central 
station's  suggestion  and  on  its  recommendation  one  10-hp 
motor  was  installed,  the  company  relying  iii  the  overload 
capacity  of  the  motor  to  handle  a  freight  elevator  that 
operates  through  the  height  of  one  floor.  A  police  valve 
was  put  on  the  boiler,  holding  the  pressure  at  15  lb.,  and 
the  heating  oi  the  building  is  now  handled  by  the  shipper, 
who  receives  a  small  additional  salary.  The  engineer  has 
been  dispensed  with  altogether  as  it  was  found  that  his 
tside  the  operation  of  the  steam  plant  were 
practically  valueless.  The  actual  bills  for  electric  | 
for  one  year  have  been  $555,  or  about  the  same  as  the 
former  coal  bill,  and  the  proprietor  estimates  that  his 
saving,  taking  everything  into  consideration,  is  about  $700 
a  vear." 
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Illumination  and  Wiring 

Large  Electric  Sign  in  Milwaukee 

What  is  possibly  the  largest  one-word  electric  sign  in  the 
country  has  been  erected  on  the  roof  of  the  Majestic  Build- 
ing in  Milwaukee  for  Ginibel  Brothers,  proprietors  of  a 
department  store.  The  sign  consists  of  the  word  "Gimbels" 
made  up  of  letters  34  ft.  high.  It  contains  2210  10-watt 
tungsten  lamps.  The  edges  and  backs  of  the  letters  are 
of  black  enamel,  the  body  of  the  letters  being  formed  by 
12-in.  grooves  of  white  enamel.  The  letters  are  supported 
on  a  steel  frame  160  ft.  long  and  jj  ft.  high.  They  are 
raised  23  ft.  above  the  level  of  the  roof  and  the  whole  sign, 
framework  and  all,  weighs  18  tons.  It  is  said  that  this  sign 
can  be  read  from  a  distance  of  25  miles  under  favorable 
weather  conditions.  No  flashing  device  is  used,  the  sign 
being  lighted  continuously  during  the  evening.  Electricity 
is  furnished  by  the  Commonwealth  Power  Company.  The 
sign  was  installed  by  the  Thomas  Cusack  Company,  Mil- 
waukee, of  which  Mr.  Joseph  T.  Aultman  is  sales  manager. 


Improving  the  Lighting  of  a  Reading  Room 

The  main  reading  room  of  the  Boston  Society  of  Civil 
Engineers  at  715  Tremont  Temple,  Boston,  Mass.,  has  re- 
cently had  its  illumination  remodeled  with  excellent  results. 
This  room  is  about  40  ft.  long  by  16  ft.  wide  and  11  ft. 
high,  and  it  is  at  times  used  for  informal  lectures.  The 
former  lighting  was  accomplished  rather  unsatisfactorily 
by  three  4-ft.  chandeliers,  each  of  which  carried  four  16-cp 
carbon  lamps  at  a  height -of  about  4   ft.   above  a   reading 


IMPROVED      LIGHTING      IN      LIBRARY      OF 
SOCIETY,    BOSTON 
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table  whose  working  surface  was  32  in.  above  the  floor. 
These  lamps,  being  only  7  ft.  above  the  floor,  were  in  the 
way  when  lantern-slide  talks  were  planned,  and  the  quality 
of  the  lighting  was  also  inferior  on  account  of  the  low 
total  candle-power  available. 

The  new  installation,  shown  in  part  in  the  accompanying 
photograph,  consists  of  three  fixtures  hung  from  the  former 


outlets  and  about  10  ft.  apart,  each  carrying  four  60- watt 
tungsten  lamps  with  frosted  bottoms  set  in  pear-shaped 
Carrara  translucent  shades  at  each  fixture.  The  lamps  are 
carried  about  6.5  ft.  above  the  table,  or  approximately  9  ft. 
above  the  floor,  leaving  a  free  space  for  the  use  of  the 
stereopticon. 

The  room  is  finished  in  golden  oak,  the  engineering 
periodicals  in  the  cases  being  bound  generally  in  black. 
For  a  trifling  increase  in  the  connected  load  of  from 
650  watts  to  720  watts  the  library  secures  576  cp,  or  about 
0.9  cp  per  sq.  ft.,  compared  with  192  cp.  or  0.3  cp  per  sq.  ft. 
in  the  former  installation,  besides  gaining  in  the  quality  and 
distribution  of  the  light. 


Decorative  Street  Lighting  at  Cedartown,  Ga. 

When  it  was  decided  to  put  down  asphalt  pavement  on 
Main  Street,  Cedartown,  Ga.,  advantage  was  taken  of  the 
opportunity  to  lay  conduit  for  an  underground  system,  of 
street  lighting  and  distribution.  As  there  were  no  cross 
streets  to  be  lighted  and  the  Main  Street  curbs  are  spaced 
40  ft.  apart,  it  was  decided  to  install  the  posts  at  80-ft.  in- 
tervals, staggering  alternate  groups,  to  give  uniform  illumi- 
nation. 

The  fifty-one  three-lamp  standards  were  made  by  the 
local  foundry.  Each  top  lamp  is  a  100-watt  unit  in  a  16-in. 
Alba  globe,  while  the  lower  lamps  are  60-watt  tungstens  in 
12-in.  globes.  Service  is  supplied  from  three  transformers 
located  in  different  sections  of  the  street,  thus  maintaining 
a  balanced  load  on  the  three-phase  primary  system.  The 
secondary  wiring  is  arranged  in  the  form  of  three-wire 
distribution,  with  lower  lamps  in  series  on  220  volts  and 
top  lamps  operating  at  no  volts.  Equal  numbers  are  con- 
nected on  each  side  of  the  neutral,  thus  reducing  the  size 
of  the  middle  wire. 

Each  post  is  provided  with  a  three-pole  single-branch 
block,  while  the  feeder  posts  have  two  single-pole  knife 
switches  arranged  to  cut  out  the  bottom  lamps  at  10  p.  m. 
(12  midnight  on  Saturday).  The  top  lamps  burn  all  night, 
consuming  the  same  wattage  as  the  series  arcs  which  they 
displaced.  The  central  post  in  each  circuit  is  used  as  the 
feeding  point,  from  which  run  the  feeders  to  the  trans- 
formers located  on  the  intersecting  streets.  This  arrange- 
ment permits  of  a  reduction  in  the  size  of  wire  in  each  run 
between  the  posts. 


WHITE-WAY    LIGHTING    INSTALLATION    ON     MAIN    STREET, 
CEDARTOWN,   GA. 

The  cost  of  the  installation  was  paid  by  the  property 
owners  on  the  basis  of  $0.75  per  front  foot.  Energy  to 
operate  the  system  is  included  in  the  street  lighting  at  an 
additional  cost  to  the  city  of  1  cent  per  post  per  night.  The 
installation  was  made  and  is  operated  by  the  Cedartown 
water  and  light  department,  of  which  Mr.  W.  T.  Hardy  is 
superintendent. 
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A  Flashing  Electric  Fog  Lamp 

In  the  ferry  service  at  San  Francisco,  use  is  being  made 
of  a  powerful  flashing  arc  lamp  for  locating  the  boat  piers 
in  foggy  weather.  Two  motor-driven  carbon  electrodes, 
each  1.25  in.  in  diameter,  are  periodically  brought  into  con- 
tact and  then  separated,  drawing  the  arc  into  a  long  lutni- 


MECHANISM    OF    FLASHING    ELECTRIC 
FOG  SIGN  \i 

nous  flame  which,  on  reaching  its  maximum,  is  blown  out  by 
an  electromagnet.  The  period  of  flash  can  thus  be  regu- 
lated to  designate  any  particular  locality  by  a  prearranged 
time  signal.  The  beam  of  light  from  the  new  lamp  will 
penetrate  very  dense  fog  and  is  useful  even  in  daylight. 
'Flie  United  States  Supervising  Board  of  Steamboat  In- 
spectors has  authorized  the  use  of  the  lamp,  it  is  reported. 
for  signal  purposes  on  other  vessels  besides  the  ferryboats 
where  it  was  first  employed. 


Methods  of  Splicing  Wires  and  Cables 

By  H.  V.  Talbot 

Splices  in  bare  copper  line  wire  can  lie  made  as  indicated 
in  Fig.  1  and  should  be  mechanically  and  electrically  securi 
before  solder  is  applied.  There  should  be  at  least  five  turns 
in  the  neck  (Fig.  1)  of  a  splice  to  insure  that  the  un- 
soldered splice  will  be  as  strong  as  the  wire  of  which  it  is 
made.    All  splices  in  wires  For  conveying  electricity  should 
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1910,   entitled   "S01  1    Splices  in  Galvanized   Iron 

Wire,"  which  was  contributed  by  Mr.  C.  T.  Rashman. 

Splices  in  insulated  aerial  line  wires  are  made  similarly 
to  that  shown  in  Fig.  1,  except  that  tape  is  served  around 
the  splice  for  insulation.  (See  Fig.  3.)  If  the  line  wire 
has  only  weatherproof  insulation,  friction  tape  is  sufficient, 
but   if  the   inner  insulation   is  rubber,   rubber  tape,   to   the 

,  •  Wea  ther- proof  Insulation 


FIGS.   ,1.  4  ami   5      COM      E<    flONS   IN    WEATHER-PROOF   AND 
1,1    BBER-COVERED    WIKE 

thickness  of  the  inner   insulation,  should  be  applied  before 
the   friction  tape  is  served. 

In  preparing  the  conductor  ends,  about  1  in.  of  each  end 
should  be  bared  and  cleaned;  then,  with  a  very  sharp,  thin- 
bladcd  knife,  the  insulation  should  be  beveled  for  about 
1  in.  as  one  would  sharpen  a  lead  pencil.  The  conductor 
joint  should  preferably  be  made  with  a  copper  sleeve, 
sweating  the  latter  on,  care  being  taken  to  clean  off  all 
surplus  solder,  or  if  the  connection  is  made  by  twisting  the 
two  ends  together,  that  the  ends  do  not  protrude.  The 
bevels  and  conductor  should  then  be  covered  with  a  thin  coat 
of   a   pure   rubber   cement,   and   this   should   be   allowed   to 

"set." 

\\  hen  insulating  the  joint  a  strip  of  J^-in.  pure  rubber 
tape  (>  in.  to  S  in.  long  should  be  wrapped  spirally  around 
the  joint,  beginning  at  the  bevel  on  a  level  with  the  insula- 
tion (A  in  Fig.  5)  and  continuing  to  the  other  side  of  the 
joint  as  far  as  the  high  point  of  the  bevel  (B  in  Fig.  5). 
The  operator  should  continue  to  wrap  to  and  fro  until  the 
insulation  is  built  up  slightly  thicker  than  the  regular  wall. 
The  tape  must  be  put  on  under  tension — say  stretched  to 
about  half  its  width,  and  care  must  be  taken  to  have  every- 
thing perfectly  clean. 

To  vulcanize  the  joint  partially  heat  may  be  applied 
evenly  from  a  spirit  lamp,  a  lighted  match  or  the  hand  for 
about  one  minute.  The  joint  may  then  be  wrapped  with 
two  layers  of  ;'4-in.  friction  tape.  If  the  wire  is  braided 
or  taped,  the  braid  or  tape  should  be  cut  well  back  so  that 
there  are  no  loose  threads  overhanging  to  interfere  with 
i!u  proper  insulation  of  the  joint.  Should  the  friction  tape 
become  Slightlj  set,  as  it  sometimes  does  111  extreme  cold 
weather,   a   gentle  heat   will   restore  it. 

.Rubber  Tape 


friction  Tape 

■Rubber  Covered  Wire     'Conductors 


^-Friction  Tape 
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Rubber  Tap, 
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FIGS.    I    AND   2 — CONNECTIONS    IN    BARE    WIRE 

be  soldered  in  the  neck.  It  is  not^always  necessary  to 
solder  the  end  turns.  Mclntire  sleeves  are  very  satisfactory 
and  are  used  to  a  great  extent  for  splicing  aerial  line  wires. 
(See  Fig.  2.)  Solder  is  not  necessary  where  sleeves  are 
used. 

For  further  information  in  regard  to  splices  in  bare  wire 
see  an  article  published  in  the  Electrical  World  for  Nov.  17. 


Binding  Wire-; 


FIGS.  6,  -.  8,  o    \NM   I.  [NTERIOR  WIRING 

Splices  in  interior  wires  are  made  as  shown  in  Figs.  6, 
7.  S,  o  and  to.  Not  as  many  turns  are  necessary  in  the 
neck  as  for  aerial  line  wires,  and  all  splices  un- 
soldered. Rubber  tape  to  the  thickness  of  the  rubber 
insulation  must  be  used  on  rubber-covered  wires  and  fric- 
tion tape  must  he  served  over  the  rubber  to  hold  it  in  place. 
The    so-called    "fixture    splice"    (Figs.    7    and    SI    is    used 
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largely  by  telephone  men  and  in  wiring  fixtures.  It  can  be 
conveniently  used  sometimes  in  splicing  two  wires  that 
must  be  drawn  taut  in  the  splicing.  A  splice  in  wires  is 
often  made  at  a  point  between  two  supports  (cleats  or 
knobs)  in  this  way.  The  duplex  wire  splice  (Fig.  9)  is 
often  used  by  telephone  men.  The  joints  should  always  be 
"broken" ;  that  is,  they  should  not  be  opposite  each  other. 


cut  from  the  center  of  cable  so  that  the  joint  will  not  be 
bulky. 

In  making  any  joint  the  wire  ends  should  be  scraped 
bright  with  the  back  of  a  knife  blade,  sandpaper  or  emery 
paper,  so  that  the  solder  will  adhere  readily.  Insulation 
should  be  cut  away  as  shown  at  B  (Fig.  21)  rather  than  as 
shown  at  A.     When  cut  as  at  A  the  wire  is  likely  to  be 


Tap  Wire- 


FIGS.     II,     12,     I3    AND     I4 METHODS    OF    MAKING    TAPS    OFF    MAIN-LINE   WIRE 


In  conduit  work  where  duplex  wire  is  frequently  used 
joints  are  not  permitted  by  the  National  Electrical  Code 
except  ill  junction  boxes,  but  nevertheless  they  are  occa- 
sionally made  as  indicated  and  pulled  into  the  conduit. 
Rubber  and  friction  tape  are  applied  to  each  in  the  same 
way  as  to  the  joint  in  a  single  wire,  and  then  the  pair  of 
wires  should  be  served  with  friction  tape.  Joints  should 
always  be  taped  so  that  the  insulation  over  the  joint  equals 
that  over  the  rest  of  the  conductor. 

Taps  in  interior  wires  are  made  as  shown  in  Figs.  11 
and  13.  The  "knotted"  tap  has  the  advantage  that  the  tap 
wire  cannot  untwist  from  the  main  wire.  Tape  should  be 
applied  as  in  the  case  of  splices.  The  tap  for  small  aerial 
wires  (Fig.  4)  is  made  by  giving  the  tap  wire  one  long 
complete  wrap  around  the  main  wire  and  then  four  short 
turns.  Taps  for  larger  aerial  wires  can  be  made  as  sug- 
gested in  Fig.  12.     The  long  wrap  gives  the  joint  a  certain 


nicked  and  with  the  B  method  the  tape  can  be  served  more 
neatly  about  the  joint.  The  outer  braid  should  be  cut  well 
back  from  the  joint  so  that  stray  strands  from  it  cannot  be 
taped  into  the  joint  and,  by  capillary  attraction,  conduct 
moisture  thereto. 

For  soldering  joints  a  non-corrosive  fluid  is  recom- 
mended ;  solutions  made  with  acids  should  be  avoided.  The 
commercial  soldering  pastes  and  sticks  give  good  satisfac- 
tion in  cleaning  joints  to  be  soldered.  Joints  in  small  wires 
are  best  soldered  with  a  soldering  copper,  and  burning  of 
the  insulation  is  thereby  avoided.  An  alcohol  or  a  gasoline 
torch  should  be  used  on  medium-sized  joints,  while  on  the 
larger  ones  it  is  most  convenient  to  employ  a  solder  pot 
and  ladle. 

A  soldering  flux  removes  and  prevents  the  formation  of 
an  oxide  during  the  operation  of  soldering,  so  that  the 
solder  will  flow  readily  and  unite  firmly  the  members  to  be 


Insulation-. 


Outer  Braid  ■ 


^Insulation 


Braid  ~- Stranded  Conductor 

FIGS.    15,    l6,    17,    l8   AND    19 METHODS    OF    MAKING    SPLICES    AND   TAPS    IN    STRANDED    CONDUCTORS 


amount  of  flexibility  which  is  necessary  for  aerial  work 
where  the  wires  are  moved  by  the  wind.  The  tap  for  very 
large  wires  (Fig.  14)  is  made  by  serving  a  binding  wire 
about  bared  portions  of  the  tap  and  main  wires  and  then 
soldering  the  whole. 

Joints  in  cables  are  made  as  shown  in  Figs.  15,  16  and  17. 
The  wires  composing  the  cable  should  be  spread  and  each 
pulled  out  straight  and  the  core  or  a  few  inner  wires  cut 
away  so  that  the  splice  will  not  be  bulky.  Then  the  two 
cable  ends  should  be  abutted  as  shown  in  Fig.  15,  and  the 
wires  interwoven  in  groups  of  two  each  and  served  along 
the  cable.  The  joint  is  soldered  by  pouring,  with  a  ladle, 
molten  solder  through  and  over  it.  For  interior  work  a 
short  joint  like  that  of  Fig.  16  is  frequently  used,  but  in 
aerial  work  a  longer  one,  like  that  of  Fig.  17,  is  preferred. 
For  an  aerial  joint  (Fig.  17)  a  length  of  about  16  in.  to 
20  in.  is  bared  at  the  end  of  each  cable  in  order  to  make 
a  splice. 

Taps  in  cables  are  made  as  suggested  in  Figs.  18.  19  and 

.-■Main  Conductors-. 


-Tap  Conductor 
FIGS.    20,   21,   22   AND   23- 


joined.  For  copper  wires  the  following  solution  is  recom- 
mended by  the  Underwriters:  Saturated  solution  of  zinc 
chloride,  five  parts ;  alcohol,  four  parts,  and  glycerine,  one 
part. 

Soldering  paste  or  stick  can  be  made  as  follows :  Melt 
1  lb.  of  tallow  and  add  i  lb.  of  common  olive  oil ;  stir  in 
8  oz.  of  powdered  rosin;  let  this  boil  up  and  when  partially 
cool  add,  stirring  constantly,  J4  P'nt  of  water  that  has  been 
saturated  with  powdered  sal  ammoniac.  Stir  the  mixture 
constantly  until  cool.  By  adding  more  rosin  it  can  be  cast 
into  sticks. 

Galvanized  iron  or  steel  wires  are  spliced  as  shown  in 
Fig.  1,  and  five  turns  are  necessary  in  the  neck  of  the 
splice  to  insure  that  the  splice  shall  be  as  strong  as  the 
wire.  The  strength  of  an  unsoldered  joint  is  determined 
by  the  number  of  turns  in  the  neck,  the  end  turns  having 
but  little  holding  power. 

Small  galvanized  steel  cables  are  joined  in  the  same  way 
as  are  wires,  as  shown  in  Fig.  22.     There  should  be  five 
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B-Riqht  Method 
-JOINTS    IN    HEAVY   CONDUCTORS   AND    STEEL    CABLES METHODS    OF   REMOVING   INSULATION 


20.  Fig.  18  shows  how  the  tap  wires  are  "fanned"  out  be- 
fore being  served  about  the  main  conductor,  and  Fig.  19 
shows  a  completed  tap  joint  for  interior  work.  Fig.  20 
shows  a  completed  tap  joint  in  an  aerial  cable.  Tap  joints 
in  cables  can  be  made  with  a  binding  wire  similarly  to  the 
method  of  Fig.  14.  When  a  joint  like  that  of  either  Fig.  19 
or  Fig.  20  is  made  the  entire  core  or  some  wires  should  be 


turns  in  the  neck,  as  with  wires,  and  a  few  end  turns  to 
finish  off  the  joint.  Soldering  is  unnecessary  for  guy 
wires.  Larger  cables  can  be  spliced  as  shown  in  Figs.  15 
and  17,  or  mechanical  clamps  can  be  used  instead,  as  shown 
in  Fig.  23.  Sometimes  it  is  necessary  to  use  several  clamps, 
instead  of  one,  as  the  figure  shows,  in  order  that  the  joint 
may  be  as  strong  as  the  wire. 
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Recent  Telephone  Patents 

Senders  for  Automatic  Systems 

Mr.  C.  A.  Bals,  of  Chicago,  is  the  inventor  of  an  im- 
proved type  of  the  sending  device  for  an  automatic  system. 
The  feature  of  this  invention  lies  in  so  constructing  and 
mounting  the  sender  in  the  base  of  a  desk  stand  that  it 
may  be  removed  as  a  unit  without  disconnecting  the  wiring 
or  laying  bare  the  terminals.  The  normal  contact  between 
the  wiring  and  the  sender  is  obtained  through  spring-con- 
tact plates.  This  patent  is  assigned  to  the  Corwin  Tele- 
phone Manufacturing  Company.  Mr.  R.  C.  Nevin  has 
patented  an  unusual  type  of  sender.  He  arranges  the  ap- 
paratus in  the  vertical  body  of  the  desk  stand  as  in  the 
illustration.  The  finger  plate  can  be  slid  vertically,  carrying 
with  it  a  notched  bar.  Both  bar  and  finger  plate  are  at- 
tached to  a  dashpot  so  that  the  fall  of  the  bar  is  under 
control  and  at  constant  speed.  The  falling  bar  causes  the 
control  contacts  to  close  and  open  as  its  teeth  pass  over 
them.  The  number  of  teeth  necessary  to  pass  over  the 
contacts  for  any  one  digit  depends,  of  course,  upon  the 
height  from  which  the  fall  begins. 

Exciting  Coil 

It  is  well  known  that  the  permeability  of  iron  is  not  great 
when  the  degree  of  magnetization  is  low.  Because  of  this 
it  is  claimed  by  Mr.  J.  H.  Cuntz,  of  Hoboken,  X.  J.,  that  the 
ordinary  repeating  coil  does  not  work  at  maximum  effi- 
ciency; therefore  he  provides  an  auxiliary  exciting  coil, 
which  is  used  to  raise  the  magnetization  of  the  iron  to  a 
point  where  the  permeability  will  be  near  a  maximum. 

The  accompanying  illustration  shows  a  heat-coil  arrange- 
ment patented  by  Mr.  John  Erickson,  of 
Chicago,  who  has  assigned  his  patent  to 
the  Automatic  Electric  Company.  The 
operation  is  quite  evident  when  it  is  under- 
stood that  the  small  movable  finger  is  held 
in  position  by  fusible  metal,  which  melts 
and  releases  the  finger  with  the  flow  of 
abnormal  current. 

Mr.  J.  H.  Roberts  has  invented  a  ringer 
designed  for  special  operation.  The  ringer 
is  of  the  usual  polarized  type,  but  it  is  so 
designed  that  excitation  with  the  opposite 
polarity  shall  operate  the  armature  but 
not  move  the  bell  clapper.  To  accomplish  this  a  flaring  tube 
is  mounted  upon  the  armature  and  the  bell  clapper  is  sus- 
pended within  the  tube.  The  position  of  the  armature  is  so 
adjusted  that  when  the  clapper  is  midway  between  the  gongs 
it  will  bear  upon  one  surface  of  the  flaring  tube.  When 
the  armature  is  tilted  slightly  this  surface  drives  the  rod, 
the  latter  being  returned  by  a  spring  with  the  return  of  the 
armature.  When,  on  the  other  hand,  the  armature  is  tilted 
in  the  other  direction  the  conical  tube  swings  freely  about 
the  bell  clapper,  which  at  this  time  is  held  against  a  stop. 
This  patent  is  assigned  to  the  Homer  Roberts  Telephone 
Company. 

Impulse  Transmitter 

Another  patent  of  Mr.  R.  C.  Nevin,  of  Oakland,  Cal., 
describes  an  impulse  transmitter  contained  within  the  ver- 
tical tube  of  the  desk  telephone.  A  dashpot  is  arranged 
within  the  upright,  and  the  actuating  rack  is  carried  by 
the  movable  member  of  this.  A  stud  attached  to  this  mov- 
able member  projects  through  a  slot,  and  when  it  is  desired 
to  send  any  number  of  impulses  the  stud  is  raised  in  the 
slot  to  the  proper  height,  as  shown  by  a  graduated  scale  on 
the  tube.  When  the  stud  is  pushed  into  the  notch  it  slips 
behind  the  wall  of  the  upright  and  then  returns  slowly  to 
normal  position,  the  speed  of  return  being  adjusted  by  the 
air  leak  in  the  dashpot.  It  will  be  seen  that  as  soon  as  a 
call  is  started  the  stud  is  hidden  from  view  and  the  speed 
of  return  cannot  be  interfered  with. 

A  receiver  supporting  arm  has  been  patented  by  Mr.  C. 


heat-coil  ar- 
rangement 


F.  Dolle,  of  Cincinnati.  The  arm  is  mounted  upon  a  stud 
secured  in  the  base  piece  and  arranged  to  revolve  on  a 
horizontal  axis  lying  along  the  center  line  of  the  stud.  The 
supporting  arm  is  secured  to  the  stud  by  a  horizontal  screw 
and  stands  normally  in  a  vertical  position.  However,  it 
may  be  swung  a  slight  distance  out  of  the  vertical  in  a  plane 
including  the  axis  of  the  stud.  In  practice  the  desk  in- 
urnment is  clamped  upon  the  base,  and  when  it  is  desired 
to  use  the  telephone  the  arm  is  swung  forward,  the  stud 
turning  on  its  axis.  When  the  telephone  is  not  in  use  the 
arm  is  pushed  back  and  a  collar  engages  the  hook  switch 
to  hold  it  open. 

Pole  Changer 
Mr.  C.  J.  Erickson,  of  Chicago,  has  invented  a  new  type 
of  pole  changer,  with  two  moving  armatures,  one  for  driv- 
ing the  pole-changing  contacts  and  the  other  for  controlling 
the  frequency.  Both  armatures  are  operated  simultaneously 
by  a  single  pair  of  electromagnets,  one  armature  being  sus- 
pended at  each  end  of  the  magnets.  The  weighted  arma- 
ture has  a  back  contact  which  controls  the  supply  of  energy 
to  the  operating  magnets. 


Letters  to  the  Editors 

Electric-Fuse  Construction 

To  the  Editors  of  the  Electrical  World: 

Sirs: — My  attention  lias  been  called  to  an  article  on 
"Electrical  Fuse  Testing."  by  Dr.  A.  A.  Somerville.  in  your 
issue  of  Jan.  18,  1913,  which  seems  to  be  full  of  hasty  and 
unwarranted  conclusions.  I  have  also  read  the  communi- 
cation from  Mr.  I..  W.  Downes,  appearing  in  your  issue  of 
Feb.  22,  1913,  which  so  ably  controverts  die  conclusions  of 
Dr.  Somerville  that  I  do  not  feel  that  anything  I  could  say, 
however  fortified  by  record  of  experiments  with  inclosed 
fuses  made  under  my  observation  in  a  long  period  of  years, 
would  add  a  feather's  weight  to  the  truth  of  Mr.  Downes' 
statements,  which  are  facts,  proved  and  re-proved,  some 
of  them  being  now  on  record  in  the  federal  court. 

Your  readers'  attention  might,  however,  be  directed  to  the 
danger,  from  the  standpoint  of  fire  hazard  and  personal 
safety,  of  using  a  type  of  inclosed  fuse  which  does  not 
comply  with  the  Underwriters'  requirements,  as  follows: 
"The  fusible  wire  must  be  attached  to  the  terminals  in  such 
a  way  that  a  thoroughly  good  connection  is  secured  and  so 
as  to  make  it  difficult  for  it  to  be  replaced  when  melted," 
namely,  the  so-called  refillable  fuse.  The  public  has 
learned  that  the  standard  approved  inclosed  fuse  is  a  re- 
liable and  effective  electrical  device,  because  it  is  approved 
by  the  Underwriters  and  has  been  used  with  satisfaction. 
What  they  do  not  generally  know  is  the  severe  physical 
conditions  to  which  those  fuses  are  subjected  in  ordinary 
practical  use  and  the  scientific  -kill,  care,  experiment,  labor 
and  time  expended  by  the  Underwriters  and  the  manufac- 
turers to  have  them  operate  safely  and  reliably.  Attention 
should  be  called  to  an  article  bj  Mr.  L.  W.  Downes  in  the 
Transactions  of  the  American  Institute  of  Electrical  En- 
gineers, page  04;.  Vol.  XX\  111.  1000.  and  on«  by  Mr.  F.  X. 
Conant  in  Stone  &  Webster's  Public  Service  Journal,  page 
180,  191 1.  for  real  information  backed  up  by  oscillograph 
and  careful  observation  records  as  to  actual  conditions  met 
by  modern  standard  inclosed  fuses. 

Disastrous  results  might  occur  from  accepting  too  fully 
the  statements  by  Dr.  Somerville  that  "any  metal  may  be 
used  ,i-  a  Fuse  -irip."  "any  kind  in  wire  may  be  used  as  a 
fuse"  and  "the  character  of  the  insulating  powders  used 
around  the  fuse  wire  is  without  effect  except  in  a  thermal 

W  ,l\   ." 

A  refillable  fuse,  reloaded  with  two  or  three  pieces  of 
metal  designed  therefor,  and  carelessly  filled  with  its  sec- 
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ond-hand  filler,  is  a  sufficient  cause  of  apprehension,  and 
one  reloaded  with  copper,  iron  or  aluminum  wire  with  or 
without  filler  will  be  a  greater  source  of  fear ;  but  one  con- 
taining aluminum  or  magnesium  wire  and  manganese 
dioxide  filler,  a  possible  combination  under  the  suggestion 
by  Dr.  Somerville,  is  extremely  dangerous.  A  mixture  of 
aluminum  or  magnesium  and  manganese  dioxide  is  one  of 
the  most  powerful  Goldschmidt  Thermit  mixtures  that  can 
be  produced.  "Fuse"  is  an  excellent  name  for  it,  because 
it  is  capable  of  fusing  every  known  metal  when  properly 
ignited.  A  large  fuse  thus  made,  particularly  when  the 
filling  had  already  been  used  once  or  twice,  would  give 
ideal  conditions  for  a  Goldschmidt  reaction  when  the  fuse 
blew  on  short-circuit ;  that  is,  hot,  finely  divided  aluminum 
or  magnesium,  manganese  dioxide  and  electric  arc  ignition. 
Aside  from  this  possibility,  manganese  dioxide  is  a  con- 
ductor, though  not  a  very  good  one,  at  ordinary  tempera- 
ture, having  a  resistance  about  500,000  times  that  of  copper, 
decreasing  with  rise  of  temperature,  and  on  heavy  short- 
circuit  it  might  develop  the  Nernst  effect  (discovered  by 
Mr.  Downes  in  high-tension  inclosed  fuses  even  with  fill- 
ers of  highest  resistance)  on  low-tension  service.  In  any 
event  it  will  yield  free  oxygen  if  its  temperature  reaches 
600  deg.  C.  The  possibility  of  such  combinations  with  fuses 
being  reloaded  by  200,000  engineers,  janitors,  wiremen  and 
handy  men,  here,  there  and  everywhere,  would  represent  a 
menace  to  property  and  public  safety. 

The  larger  companies  manufacturing  fuses  have  spent 
hundreds  of  thousands  of  dollars  in  evolving  and  perfect- 
ing these  devices.  Some  of  them  have  been  at  such  work 
for  more  than  twenty  years,  employing  men  of  high  tech- 
nical and  practical  knowledge  and  skill  and  making  use  of 
apparatus  of  enormous  value  in  order  to  duplicate  prac- 
tical conditions;  furthermore,  use  has  been  made  of  every 
method  of  production  and  efficiency  engineering  to  secure 
economy  of  manufacture.  If  old  iron  or  other  cheap  wires 
and  filling  materials  could  be  safely  used  in  inclosed  fuses, 
the  manufacturers  would  not  only  know  this  fact  but  they 
would  use  such  materials  instead  of  special  alloys  of  spe- 
cial design  and  special  filling  material  made  by  special 
processes  which  render  them  more  expensive,  because  it  is 
fair  to  assume  that  under  existing  conditions  of  competi- 
tion an  equally  satisfactory  and  cheaper  construction  would 
long  since  have  been  eagerly  seized  upon  as  a  source  of 
advantage. 

L.  B.  Buchanan. 

Boston,  Mass.  Engineer  for  Stone  &  Webster. 


Light  Distribution  Curves 

To  the  Editors  of  the  Electrical  World: 

Sirs:- — After  reading  over  the  article  by  Mr.  R.  F.  Pierce 
in  your  issue  of  Feb.  8,  1913,  I  am  moved  to  take  the  posi- 
tion of  defending  the  time-honored  intensity  distribution 
curve.  Although  I  agree  with  Mr.  Pierce  in  much  that  he 
has  written,  I  am  of  the  opinion  that  there  is  much  to  be 
said  on  the  other  side  of  the  question  that  has  not  been 
mentioned  in  his  article. 

The  candle-power  distribution  curve  has  no  doubt  been 
much  misinterpreted.  It  is  true  that  many  assume  that  the 
area  of  the  curve  furnishes  a  measure  of  the  flux  emitted. 
The  practice  of  picturing  light  rays  penetrating  darkness 
in  advertising  matter  pertaining  to  lighting  units  has  been 
the  cause  of  others  looking  upon  the  distribution  curve>  as 
an  "iso-normal-illumination"  diagram ;  that  is,  a  point  on 
the  curve  is  taken  to  indicate  the  distance  over  which  the 
ray  can  travel  before  the  illumination  normal  to  its  direc- 
tion falls  to  a  given  value.  It  is  doubtful  if  the  proposed 
method  would  help  in  either  of  these  cases  in  the  attainment 
of  the  desired  results. 

In   the   first  case,  the   more   important   one,   the   miscon- 


ception  arises  from  the  lack  of  appreciation  of  the  differ- 
ence in  the  areas  of  the  zones,  but  a  person  will  not  have 
gone  far  wrong  when  he  goes  through  the  next  step  in 
forming  an  idea  of  the  resulting  intensities  on  some  hori- 
zontal plane  in  question.  The  long  radii  vectores  of  the 
curve  of  an  intensive  reflector  unit  in  the  lower  angles  do 
not  give  any  conception  of  flux.  They  represent  little  flux, 
but  along  with  this  is  the  fact  that  the  areas  covered  are 
so  small  that  only  little  flux  is  needed  to  bring  the  intensity 
of  illumination  to  a  high  value.  It  seems  to  me  that  neither 
method  can  meet  the  requirements  of  minds  wholly  un- 
trained in  such  matters  and  that  the  one  is  no  better  than 
the  other. 

Notwithstanding  all  that  has  been  said  against  the 
method  of  comparing  lighting  systems  on  the  basis  of 
illumination  on  an  arbitrary  working  plane,  nearly  all 
illuminating  engineers  make  use  of  such  data  in  their  de- 
sign problems,  and  knowledge  of  this  sort  is  unquestionably 
valuable.  It  is  desirable  not  only  to  know  average  illumi- 
nation values  but  also  to  know  the  variations.  The  ratio 
of  highest  to  lowest  illumination  is  taken  into  account  by 
engineers  in  deciding  upon  a  design.  These  figures  cannot 
be  readily  obtained  from  the  proposed  curves,  while  on  the 
other  hand  the  flux  values  can  very  conveniently  be  taken 
from  the  candle-power  distribution  curve.  By  one  method 
it  is  necessary  only  to  measure  the  horizontal  distance  from 
the  point  on  the  polar  curve  to  the  vertical  axis,  to  the 
candle-power  scale,  and  to  increase  the  figure  10  per  cent. 
to  obtain  the  flux  in  a  zone  of  5  deg.  each  way  from  the 
point  in  question.  The  experienced  engineer  can  measure 
this  distance  fairly  well  with  the  eye  and  increasing  the 
figure  10  per  cent  is  the  very  easiest  kind  of  a  mental  calcu- 
lation. 

Since  our  modern  sources  differ  from  the  old  candle,  in 
that  they  vary  considerably  in  intensity,  depending  upon  the 
direction  from  which  they  are  viewed,  it  would  seem  that 
an  intensity  curve  or  diagram  giving  that  information 
would  be  exactly  the  thing  needed.  It  is  not  surprising 
that  this  has  been  obtained  by  revolving  the  source  about 
its  axis  of  symmetry  and  thereby  simplifying  the  whole 
task  by  obtaining  and  later  plotting  one  value  which  rep- 
resents the  average  of  the  intensities  in  a  complete  series 
of  directions,  which  intensities  should  by  reason  of  the 
symmetry  of  the  source  be  nearly  the  same.  The  method 
is  so  simple  that  it  has  been  extended  to  use  with  sources 
that  lack  this  symmetry,  but  with  an  appreciation  of  its 
limitations.  In  fact,  the  amount  of  labor  involved  in  ob- 
taining more  exact  information  is  prohibitive.  The  results 
are  obtained  in  terms  of  intensity.  Why  change  them  at 
once  into  terms  of  light  flux,  thereby  obscuring  at  once 
much  of  the  information  of  value? 

Granting  that  only  the  average  illumination  of  a  sur- 
face found  in  a  certain  zone  were  wanted,  even  then  the 
proposed  method  would  not  be  entirely  satisfactory,  because 
the  flux  curve  must,  with  one  scale,  take  care  of  a  far 
greater  range  of  magnitudes  than  is  needed  on  the  regular 
distribution  curve.  It  is  readily  seen  that  with  the  pro- 
posed  curve  it  would  be  very  difficult  to  obtain  even  a  rough 
estimate  of  the  illumination  directly  under  the  source.  The 
curves  of  Fig.  2  in  the  article  by  Mr.  Pierce  will  illustrate 
tln>  point.  It  is  apparent  from  a  glance  at  the  candle- 
power  curves  that  the  illumination  over  a  surface  included 
in  the  5-deg.  angle  would  be  six  times  as  great  for  the 
F  as  for  the  E  unit.  No  one  could  tell  what  it  would  be 
from  the  flux  curves  plotted  to  the  scale  as  shown. 

I  do  not  wish  to  be  understood  as  attempting  to  dis- 
courage in  any  way  the  more  general  use  of  flux  measure. 
Light  sources  should,  of  course,  be  rated  in  lumens  rather 
than  in  candle-power.  The  light  flux  concept  is  useful  in 
many  ways,  but  it  seems  to  me  that  the  intensity  concept 
is  fully  as  useful  and  necessary  and.  as  a  matter  of  fact, 
just  as  logical  in  every  way. 

Cleveland,  Ohio.  Evan  J.  Edwards. 
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Sole-Plates  and  Shoes  for  Electrical  Machine 
Foundations 

By  F.  B.  Duggan. 

There  exists  considerable  confusion  in  regard  to  the  use 
of  the  terms  "sole-plate"  and  "shoe,''  and  furthermore,  the 
functions  of  these  two  devices  do  not  appear  to  be  thorough- 
ly understood  by  the  men  that  erect  and  operate  generators 
and  motors.     The  object  of  this  article  is  to  define  clearly 


not  feasible  to  lift  off  the  upper  half  of  the  frame  uf  an 
alternating-current  unit  without  incurring  considerable 
trouble  and  nut  a  little  expense,  even  if  the  frame  is  split 
horizontally,  because  such  procedure  would  involve  un- 
soldering the  connections  of  the  armature  coils  that  bridge 
the  split. 
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FIG.    I SOLE-PLATE   FOR    DYNAMO    FOUNDATION 


FIG.     3 DETAILS    OF    SOLE-PLATE 


these  terms  and  to  indicate  how  sole-plates  and  shoes  should 
be  used. 

There  are  three  methods  in  common  use  for  supporting 
engine-type  electric-generator  and  large  electric-motor 
stators  on  their  foundations  or  bed-plates. 

The  method  with  a  sole-plate  (Tigs.  1  to  4)  is  used  only 
where  the  stator  is  supported  on  a  foundation  without  an 
intervening  rail,  and  where  it  is  not  necessary  to  provide 
means  for  quickly  adjusting  the  stator  relative  to  the  rotor. 
The  method  is  seldom  used  with  alternating-current  ma- 
chines, because  with  these  provision  must  usually  be  made 
for  shifting  the  stator  in  a  direction  parallel  with  the  shaft, 
to  provide  for  inspection  and  repair  of  the  armature  and 
field  coils. 

As  a  general  thing,  with  direct-current  machines,  at  times 
when  the  armature  or  field  coils  must  be  inspected,  the 
upper  half  of  the  field  frame  is  removed  and  the  lower  half 
is  not  shifted  from  its  position  on  the  foundation.  There- 
fore, sole-plates  are  most  frequently  used  for  supporting 
direct-current  machine  frames  where  there  is  no  bed-plate. 
The  generator  frame  foot  rests  on  the  sole-plate,  which  in 
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The  rail  is  supported  directly  on  the  foundation.  The 
shoe  rests  and  slides  on  the  rail  and  the  generator  is  earned 
on  the  shoe;  the  adjusting  studs  and  clamping  bolts  afford 
means  of  positively  and  readily  adjusting  the  stator  and 
clamping  it  in  proper  position 

Frequently  with  large,  heavy  units  carriers  are  provided, 
which  consist  of  a  series  of  rollers  held  between  two  bars. 
A  carrier  is  placed  in  the  groove  in  each  rail.  In  using  the 
carrier  the  frame  must  be  raised  about  1  10  in.  with  the 
elevating  screws,  when  the  carriers  can  be  rolled  under, 
one  carrier  under  each  shoe.  Then  the  frame  can  be  low- 
ered onto  the  shoes  and  readily  pried  along  the  rails  with 
pry-bars. 

The  employment  of  a  common  cast-iron  base  for  the 
prime  mover  and  generator  constitutes  the  third  method. 
On  direct-current  machines  the  feet  may  be  bolted  and 
doweled  directly  to  the  base.  The  base  of  alternating-cur- 
rent machines  may  be  grooved  so  as  to  constitute  a  rail  and 
the  generator  can  be  supported  by  and  adjusted  on  a  shoe 
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FIG.    4 APPLICATION     OF    SOLE-PLATE 


turn  rests  on  a  grout  bedding  directly  on  the  foundation. 
The  second  method  is  with  rails  and  shoes  (Figs.  5  to  7). 
This  method  is  used  for  practically  all  engine  and  coupled- 
type  alternating-current  machines  except  those  that  are 
small  enough  to  be  handled  readily  as  complete  units.  The 
shoe  construction  permits  the  accurate  and  speedy  alignment 
of  the  stator  after  it  has  been  shifted  along  the  shaft  to 
permit  inspection  or  repair  of  armature  or  field  coils.     It  is 


sliding  on  this  rail.     Obviously,  a  common  cast-iron  base  is 
feasible  only   for  units  i<i  relatively  small  size. 

Sole-plates  are  merely  foundation  caps  or  cast-iron-bear- 
ing pi  ning  a  smooth  surface  on  top  of  a  founda- 
tion, to  distribute  the  weight  and  upon  which  the  feet  of 
the  machine  can  rest.  The  method  of  using  a  sole-plate  is 
shown  in  Fig.  2.  Xoue  of  the  holes  through  the  plate  is 
threaded.     The  foundation  bolts  extend  through  the  plate 
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and  down  into  the  foundation  the  usual  distance.  In  addi- 
tion to  the  bolt  holes,  large  holes  are  cast  through  in  the 
plate  to  provide  for  the  admission  of  the  grout. 

In  setting  the  plate  it  is  carefully  leveled  and  aligned 
and  grout  is  poured  through  the  holes  to  cement  it  in  posi- 
tion. Frequently,  instead  of  the  plate  being  arranged  above 
the  foundation  surface,  as  in  Fig.  2,  it  is  built  in  flush  with 
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FIG.    5 DETAILS    OF    RAIL 

the  surface  of  the  foundation.  The  plate  is  always  sec  in 
or  on  the  foundation  somewhat  lower,  possibly  Y%  in.,  than 
the  elevation  that  the  bottom  face  of  the  generator  foot  will 
occupy,  so  as  to  permit  the  insertion  of  liners  or  thin 
plates  of  metal  to  bring  the  generator  accurately  to  the 
required  elevation.  Studs,  turning  in  threaded  holes  in  the 
generator  feet,  are  frequently  arranged  to  provide  a  means 
of  quickly  and  accurately  levelir0  a  machine.  The  lower 
ends  of  the  studs  bear  against,  but  do  not  pass  into  or 
through,  the  sole-plate. 

The  foundation  bolt-holes  through  the  feet  of  the  gen- 
erator should  be  enough  larger  than  the  bolts  for  the 
machine  to  be  shifted  somewhat  to  align  it  accurately  with 
the  shaft.  The  radial  clearance  between  bolt  and  side  of 
hole  should  be  about   y%   in.   for  small  units  and  possibly 
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FIG.   6 SECTION   OF   SHOE   AND   RAIL-ADJUSTING   ARRANGEMENT 

l/i  in.  for  large  ones.  After  the  generator  has  been  brought 
into  exactly  the  proper  position,  the  nut  turning  on  the  top 
of  each  foundation  bolt  is  screwed  down  tightly,  which 
clamps  the  machine  in  position.  A  lock  nut  is  often  turned 
down  on  top  of  the  first  nut,  as  shown  in  Fig.  2. 

In  Figs.  5  to  7  are  shown  the  components  for  a  shoe-and- 
rail   electrical-machine   supporting   arrangement.     As   men- 


tioned above,  the  function  of  the  shoe  is  to  provide  a  means 
whereby  the  frame  of  an  electrical  machine  can  be  readily 
shifted  transversely  and  longitudinally  by  fine  increments 
to  provide  for  delicate  adjustment.  Fig.  6  shows  the  shoe, 
a  casting,  with  an  elongated  raised  lug  upon  its  upper  face. 
The  transverse  clamping  bolt  turns  in  a  threaded  hole  in 
this  shoe  and  the  ends  of  the  longitudinal  and  transverse 
adjustment  studs  bear  against  it.  A  shoe  fits  under  each  of 
the  feet  of  a  machine,  the  lug  extending  up  into  the  hollow 
space  in  the  foot.  On  the  bottom  of  the  shoe  is  a  tongue 
extending  its  entire  length.  This  tongue  fits  a  longitudinal 
groove  in  the  rail  or  in  the  common  base,  if  there  is  such, 
that  carries  the  prime  mover  and  generator. 

I'1  F'g-  5  are  given  the  details  of  a  rail  on  which  a  shoe, 
such  as  that  above  described,  rides.  It  is  a  cored-out  casting 
having  plain  and  tapped  holes  to  accommodate  respectively 
the  foundation  and  the  clamping  bolts.  Through  the  bottom 
of  the  groove  in  which  the  tongue  on  the  shoe  engages  are 
square  holes.  These  are  provided  to  form  a  gripping  space 
for  the  pry-bar  that  is  used  in  shifting  the  generator  along 
the  rails  when  it  is  necessary  to  move  it  for  armature  or 
field  inspection.  After  having  been  removed  and  returned 
approximately  to  its  proper  position  with  the  pry-bar,  the 
adjusting  screws  are  used  to  adjust  accurately  the  frame  in 
relation  to  the  rotor. 

Figs.  6  and  7  show  sections  of  one  foot,  its  shoe  and  the 
adjusting  and  clamping  screws.  It  will  be  noted  that  there 
are  two  adjusting  studs  at  each  foot,  one  bearing  against 
each  end  of  the  lug  on  the  shoe,  so  that  the  frame  can  be 
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FIG.    7 PLAN     OF    SHOE    AND    RAIL-ADJUSTING    ARRANGEMENT 

adjusted  in  either  direction.  For  transverse  adjustment  two 
adjusting  studs  and  a  clamping  bolt  are  provided  at  each 
shoe.  Transverse  movement  of  the  frame  is  effected  by 
manipulating  the  adjustment  studs,  and,  after  the  frame  is 
located,  it  is  clamped  in  position  by  setting  the  clamping 
bolts,  which  perform  functions  similar  to  those  of  lock  nuts. 

Two  or  more  studs  are  provided  in  each  foot  for  vertical 
adjustment.  By  turning  one,  two,  three  or  four  of  the 
studs  by  the  right  amount,  the  frame  can  be  brought  pre- 
cisely into  the  proper  elevation  with  very  little  trouble. 
Thin  metal  liners,  to  the  correct  thickness,  are  inserted 
between  the  shoe  and  foot  after  the  proper  elevation  has 
been  obtained.  Then  the  holding-down  bolts  are  tightened, 
which  firmly  maintain  the  frame  where  it  belongs.  On 
superficial  examination  one  would  obtain  the  impression 
that  there  are  more  adjusting  and  holding  screws  in  connec- 
tion with  the  shoe  than  are  actually  necessary.  Experience, 
however,  has  indicated  that  every  one  shown  is  necessary  to 
effect  quick,  accurate  adjustment  and  to  maintain  effectively 
the  adjustment  after  it  has  been  once  made. 

Prior  to  the  placing  of  the  machine  on  it  the  rail  should 
be  carefully  aligned  and  leveled.  It  should  be  grouted,  as 
suggested  in  the  illustration,  to  insure  a  firm,  uniform  bear- 
ing on  the  foundation  face.  Although  the  various  adjusting 
devices  provide  for  the  correction  of  a  certain  amount  of 
error  in  setting  the  rails,  it  is  always  a  good  plan  to  set 
them  in  the  beginning  as  accurately  as  possible,  both  as  to 
alignment  and  elevation. 
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The  Obsolete  Belt  Drive  in  Power  Stations 

By  Alfred  Kennedy 

During  several  years  past  numerous  hydroelectric  plants 
and  their  equipment  have  been  described  in  the  Electrical 
World,  and  in  every  instance  where  oil  pressure  governors 
have  been  used  the  statement  has  invariably  been  made  that 
"the  governor  pumps  are  driven  by  belts  from  the  main 
shaft." 

The  writer,  from  experience  gained  as  general  repairman 
in  a  large  hydroelectric  plant  where  a  number  of  belt-driven 
pumps  are  in  use,  believes  that  these  pumps  should  be  mo- 
tor-driven, as  the  belts,  though  comparatively  small,  are 
capable  of  doing  considerable  damage  to  other  equipment 
and  are  a  source  of  constant  and  unnecessary  danger  to 
the  employees  of  the  plant. 

Here  is  a  case  in  point.  One  night  one  of  these  belts 
slipped,  eventually  running  off  its  pulleys  and  becoming  en- 
tangled around  the  shaft,  with  the  loose  loop  threshing 
around  like  a  flail,  striking  the  floor  with  great  force  at 
every  revolution  of  the  unit.  Close  to  the  shaft,  but  on 
the  opposite  side  from  the  pump,  a  tachometer  was 
mounted  on  a  frame  made  from  J^-in.  by  2-in.  iron  and 
bolted  to  the  concrete  floor.  The  flying  loop  of  the  belt 
caught  on  this  frame,  tore  it  from  its  fastenings,  breaking 
the  ^2-in.  by  2-in.  iron  bars  in  several  places,  and  reduced 
both  the  frame  and  the  tachometer  to  scrap  iron.  The 
belt  was  not  greatly  injured;  in  fact,  it  is  still  doing  duty 
on  the  same  pump.  As  it  sometimes  becomes  necessary  to 
throw  these  belts  off  the  pulleys  while  the  unit  is  running, 
in  order  to  stop  the  pump,  it  is  not  very  hard  to  imagine 
what  would  happen  to  an  employee  should  he,  under  the 
same  circumstances,  be  so  unfortunate  as  to  get  an  arm  or 
a  leg  caught  in  this  loop.  In  the  case  mentioned  above,  if 
one  of  the  pieces  of  iron  had  found  its  way  into  the  clear- 
ance space  between  the  rotor  and  stator  a  burned-out  gen- 
erator would  naturally  have  been  the  result. 

On  another  occasion  one  of  these  belts  while  being  re- 
placed on  the  pulleys  caught  on  a  gage  cock  on  the  nearby 
pressure  tank  and,  breaking  it  off,  allowed  a  considerable 
quantity  of  oil,  under  pressure,  to  escape,  bespattering  the 
generator,  floor  and  walls  of  the  power  house. 

As  stated  above,  there  are  times  when  it  becomes  neces- 
sary to  stop  the  pump  while  the  unit  is  running,  and  the 
only  way  to  accomplish  this  is  to  throw  the  belt  off  the 
pulleys.  To  start  it  again  the  belt  would  have  to  be  re- 
placed with  the  unit  still  running  (and,  needless  to  say,  both 
these  operations  have  been  the  cause  of  fatal  accidents 
ever  since  belts  have  been  in  use)  or  else  a  shut-down  for 
the  same  purpose  would  be  necessary,  if  the  load  carried 
at  the  time  would  permit. 

Moreover,  in  starting  a  unit  it  may  become  necessary 
to  pump  to  the  required  pressure  (perhaps  previously  lost 
in  order  to  effect  needed  running  repairs),  which  generally 
takes  about  an  hour,  and,  with  the  belt  drive,  during  this 
time  the  turbine  cannot  be  put  under  the  control  of  the 
governor.  With  a  motor  drive  the  pump  could  be  started 
and  pressure  got  up  beforehand  so  the  governor  could  be 
made  to  control  the  turbine  immediately. 

The  writer  never  could  understand  why  a  power  com- 
pany would  build  a  large  substantial  plant,  sparing  no  ex- 
pense in  installing  the  most  modern  and  up-to-date  machin- 
ery and  equipment,  and  then  retrograde  a  hundred  years  in 
adopting  belt  drive  for  the  governor  pumps.  Furthermore, 
central  stations  generally  have  commercial  agents  in  the 
field  doing  their  best  to  induce  manufacturers  to  install 
individual  motor  drives,  and  in  continuing  to  use  the 
ancient,  obsolete,  inconvenient  and  dangerous  belt  the 
power  companies  arc  certainly  setting  a  poor  example  to 
their  prospective  customers,  especially  in  a  case  of  this 
kind,  where  a  motor  drive  can  lie  so  easily  applied  with  an 
expenditure  small  in  comparison  with  the  advantages  and 
safety  thereby  obtained. 


Balancing  the  Rotors  of  Turbo-Alternators 


are  the  rotating  parts  of  turbo-alternators  balanced  in  the  large 
manufacturing  plants  of  the  United  States?  Is  the  general  European 
practice  in  accordance   with  the  methods  in  use  in  this  country? 

F.  C.   W. 
In    American    factories    practically    all    turbo-alternators 
are  balanced  by  a  cut-and-try  process.     The  turbine  is  first 
assembled  on  the  test  floor  and  connected  to  the  steam  and 
exhaust   mains   and    to   the   oil    and   water   systems   of   the 
plant.     As  the  machine  is  driven  under  its  own  power,  the 
test  men  determine  which  end  of  the  machine  is  the  rough- 
est by  placing  the  forehead  against  the  casing  at  different 
places.     A  weight   is   then   inserted   into  one  of   the   1. 
holes  provided  in  the  runner,  and  the  machine  is  speeded 
up,  the  result  of  the  "shot"  being  noted.     If  the  vibra 
are   less  violent   but   still   noticeable,  another   and   hi 
weight  may  be  inserted  in  the  same  hole.     1 1  tin-  first  attempt 
produces   more  violent   vibrations,  the   weight   is   ren 
and  placed  in  some  other  part  of  the  runner.     Each 
generally  has  his  own   "follow-up  scheme"  of  placii 
successive  weights.     This  proi  |    until  both 

ends  of  the  turbine  are  free  from  vibration  at  rated  speed. 
When  the  generator  is  attached  to  the  shaft  this  process 
is  repeated  and  weights  are  placed  upon  the  ends  of  the 
rotor  at  various  points  on  the  circumference  until  all  bear- 
ings and  the  casings  of  both  the  turbine  and  the  generator 
are  free  from  vibrations  as  far  as  can  be  detected  by  placing 
the  forehead  against  them.  Many  of  the  foreign  factories 
balance  the  rotors  of  their  generators  dynamically  before 
liny  are  assembled  in  the  machine.  Special  apparatus  fitted 
with  delicate  balancing  mechanisms  is  required  in  this 
work.  As  a  precautionary  measure  these  machines  are 
generally   subjected   to   a   high-speed   test  ey   are 

allowed  to  leave  the  factory. 


Ice-Making  by  the  Flooded  System 

What   is   meant  by   the  flooded  system   of  ice-making  and   what  are   its 
advantages?  R   H   O 

In  the  ordinary  or  so-called  "dry"  expansion  system  of 
ammonia  refrigeration  the  liquid  ammonia  1-  allowed  to 
expand  in  coils  of  pipe  usually  immersed  in  a  tank  of  brine 
During  the  expansion  of  the  ammonia  from  a  liquid  to  a 
gaseous  state  it  absorbs  heat  from  the  adjacent  brine. 
Only  a  limited  amount  of  the  liquid  ammonia  is  used  in 
the  "dry  system."  and  during  its  passage  of  the  expansion 
coils  this  liquid  is  all  changed  to  gas.  In  the  '-flooded 
system,"  however,  more  liquid  ammonia  is  put  into  the  coils 
than  can  be  evaporated  by  the  refrigerating  work  to  be 
done.  For  this  reason  slugs  of  liquid  ammonia  are  cai 
through  the  pipes  along  with  the  gas.  i'his  surplus  liquid 
is  conserved,  ot  course,  by  bi  ing  to  drop  back  into 

an  accumulator  containing  the  liquid  ammonia  from  which 
the  coils  are  supplied.     It   then   undi  ssage 

of  the  expansion  coils  so  that  none  of  the  compres 
is   lost. 

The  flooded  system  has  the  advantage  of  insuring  1 
distribution  of  refrigei  ttion  I hrougl 
the    fact    thai    alternate    slug     oi    liqt 

pass  entirely  through  the  pipe.  fina] 

Section    has    been    reached   there   is    Still    ai  liquid 

to  be  expanded.     The   presence  of  the  liquid  ammonia   in 
the    pipes    makes    the   mixture    a    better   thermal    conductor 
than  the  dry  gas  alone  won], I  be,  1' 
mitting  heat  from  tin-  pipe  walls  to  the  expanding  fluid. 

The  flooded  s\stcn,  allows  th< 
ated  at  a  thermal  density  nearly  7;  per  cent  higher  than  can 

lined  with  the  dry  system,  and  with  greater  efficii 
About  on  pi  r  cent  n  ore  ammonia  is  requir 
system,  but  this  material  remains  in  the  coils  and  the  work 
it    compression    is   approximately   the   same   as   in    the   dry 
system. 
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Generators,  Motors  and  Transformers 

Three-Pliase  Series  Commutator  Motors. — L.  Binder 
and  E.  Dyhr. — The  first  part  of  a  mathematical  article  on 
three-phase  commutator  series  motors  with  a  double  set 
of  brushes  as  built  by  the  Siemens-Schuckert  company. 
These  machines  are  able  to  return  electrical  energy  into  the 
network  to  which  they  are  connected  if  they  are  mechan- 
ically driven  and  if  the  position  of  the  brushes  is  properly 
adjusted.  But  in  this  case  self-excitation  of  the  machine 
may  become  troublesome.  The  object  of  the  paper  is  to 
discuss  how  the  self-excited  currents  in  these  machines  are 
produced  and  how  they  can  be  suppressed.  The  article  is 
to  be  continued. — Elek.  Zeit.,  Feb.  20,  1913. 

Cascade  Induction  Motor. — M.  I.  Williams-Ellis. — An 
illustrated  reprint  in  abstract  of  a  paper  read  before  the 
South  African  Institution  of  Engineers.  The  first  part 
deals  with  the  early  work  on  cascade  construction  of  Sil- 
vanus  P.  Thompson,  Steinmetz,  and  Georges  and  Lydall ; 
the  second  part  gives  a  description  of  the  cascade  induction 
motor  of  the  single-speed  and  multi-speed  type,  and  its 
adaptability  to  mining  and  general  work.  There  are  also 
references  to  other  multi-speed  types  of  motors. — London 
Electrician,  Feb.  21,  1913. 

Phase  Compensator. — A.  Scherbius. — A  French  transla- 
tion in  abstract  of  his  German  paper  noticed  some  time  ago 
in  the  Digest  on  the  Brown-Boveri  phase  compensator  for 
induction  motors. — La  Revue  Elec,  Feb.  21,  1913. 

Commutation. — A.  Manduit. — In  a  continuation  of  his 
long  illustrated  paper  read  before  the  International  Society 
of  Electricians  in  Paris  on  the  problem  of  commutation  in 
direct-current  generators,  the  author  gives  an  account  of 
his  experiments  on  artificial  commutation  with  oscillo- 
graphic tests.  He  describes  in  detail  the  arrangement  of 
the  experiments. — La  Revue  Elec,  Feb.  21,  1913. 

Signs  and  Direction  of  Rotation. — A.  Scherbius. — An 
article  profusely  illustrated  by  diagrams  on  the  use  of  signs 
or  direction  of  currents  in  polyphase  systems.  The  author 
summarizes  old  and  new  agreements  concerning  signs  of 
direction  and  illustrates  by  an  example  the  object  of  such 
agreements.  This  example  relates  to  the  determination  of 
the  direction  of  currents  in  a  polyphase  commutator  ma- 
chine.— Elek.  Zeit.,  Feb.  20,  1913. 

Lamps  and  Lighting 

Tungsten  Lamps. — O.  P.  Andersen. — An  illustrated  arti- 
cle on  electric  sign  lighting  with  tungsten  lamps,  containing 
specific  information  on  utilizing  the  new  lamps  to  the  best 
advantage  electrically.  It  gives  a  description  of  the  various 
types  of  lamps  on  the  market  and  instructions  as  to  their 
selection  for  any  special  conditions.  Specific  directions 
(including  diagrams  and  tables)  as  to  the  number  of  lamps, 
layout  of  circuits  and  sizes  of  wire,  applying  both  to  re- 
equipping  of  old  carbon  lamp  signs  and  to  design  of  new 
signs,  conclude  the  article. — Gen.  Elec.  Reznew,  March, 
'9!3- 

Generation,  Transmission  and  Distribution 

Electrical  Distribution  for  Mines. — J.  W.  Anson. — An 
article  on  details  of  electrical  distribution  in  South  African 
mines,  the  power  being  bought  from  a  large  power  com- 
pany. The  author  emphasizes  the  great  importance  of 
proper  design  of  the  switch  gear  in  the  transformer  house 
of  the  mining  company,  as  this  is  the  only  portion  of  the 


electrical  equipment  which  cannot  be  duplicated.  He  shows 
how  to  lay  out  the  general  features  of  the  equipment  as 
to  busbars,  main  feeder  panels  and  general  arrangement. 
For  the  mine  feeder  cable  three-core,  paper-insulated,  lead- 
covered,  served,  double-steel  tape  or  steel  tape  armored, 
and  served  over  all,  is  excellent.  In  the  design  of  the  cable 
network  attention  must  be  paid  to  reliability  of  supply  to 
all  important  motors,  to  the  facility  of  taking  any  one  or 
two  mine  cables  off  load  for  the  purpose  of  working  on 
their  respective  switches  or  panels,  in  the  transformer 
house,  and  to  the  facility  of  learning  quickly  the  cost  of 
electrical  power  used  for  the  various  purposes  at  the  end  of 
each  month.  The  author  then  discusses  in  detail  the  electric 
driving  of  the  following  machines:  winder  motors,  mine 
pumps,  mills,  lift  tailings  pumps,  tube  mills,  return  water 
pumps,  pumps  in  slime  pump  houses,  pumps,  etc.,  in  ex- 
tractor house,  dump  haulage  motor  or  motors,  mill  haulage, 
butters'  filter  plant  motors,  belt  motors,  etc.,  for  sands 
plant. — Transactions  of  South  African  Inst.  Elec.  Eng., 
December,  1912. 

Dangerous  Rises  of  Voltage. — W.  Petersen. — A  con- 
tinuation of  his  long  article  in  which  he  gives  further  ex- 
amples of  the  various  causes  which  may  produce  traveling 
waves  in  networks  and  which  may  result  in  dangerous  rises 
of  voltage.  Any  portion  of  the  network  which  is  separated 
from  the  rest  of  the  network  by  an  inductance  has  a  ten- 
dency to  concentrate  in  itself  the  electric  energy  from  ad- 
joining parts  of  the  network  when  a  transient  phenomenon 
starts.  Since  transformers,  etc.,  are  necessary  in  the  net- 
work, provision  must  be  made  for  traveling  waves  to  pass 
over  them.  The  article  is  to  be  concluded. — Elek.  Zeit., 
Feb.  20,  1913. 

Traction 

High-Tension  Lines  for  Railways. — E.  S.  Seefehlner. — 
The  conclusion  of  his  profusely  illustrated  article  on  the 
best  methods  of  constructing  an  overhead  high-tension  line 
for  electric  railways  with  special  reference  to  the  suspen- 
sion of  the  trolley  wire  and  the  construction  of  the  insu- 
lators.— Elek.  Zeit.,  Feb.  20,  1913. 

Installations,   Systems  and  Appliances 

Control  of  Switches  from  a  Distance. — A  description  of 
the  use  at  the  Egham  and  Staines  central  station  in  England 
of  the  method  of  remote  control  of  switches  described  in 
the  paper  of  Duddell  in  the  Digest  last  week.  The  Egham 
and  Staines  system  is  a  single-phase  plant,  the  energy  being 
generated  at  2000  volts  and  50  cycles.  Two  concentric 
feeders  transmit  the  supply  to  Egham  and  Staines  re- 
spectively, where  the  emf  is  transformed  to  200  volts 
by  transformers  placed  in  street  kiosks  and  distributed  on 
the  three-wire  system  by  three-core  cables.  The  "ripple" 
alternator  is  installed  in  a  corner  of  the  engine  room  and 
is  driven  by  a  synchronous  motor.  It  is  at  present  used 
only  in  connection  with  the  consumers'  meters,  and  only  one 
frequency  is  required.  For  a  complete  scheme,  where  sev- 
eral frequencies  would  be  used,  the  speed  of  the  alternator 
would  have  to  be  varied  and  a  continuous-current  motor 
would  probably  be  used  to  drive  it.  The  alternator  is  of 
the  rotating  magnet  type  and  the  armature  is  connected 
in  series  with  the  main  generator  on  the  outer  or  earthed 
main.  The  whole  of  the  main  current  passes  through  the 
alternator,    about    20    amp    maximum    in    this    case.      The 
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ripple  is  used  to  work  relays  which  cut  out  the  shunt  cir- 
cuits of  consumers'  watt-hour  meters  for  definite  intervals 
of  time,  thus  giving  the  consumers  so  many  kilowatt-hours 
unmetered,  which  is  equivalent  to  charging  a  lower  price 
per  kilowatt-hour.  The  alternator  is  thus  kept  running  all 
day,  but  is  shut  down  during  the  peak  load,  when  all 
kilowatt-hours  consumed  are  charged  for.  An  arrange- 
ment of  cams  connected  with  the  shaft  of  the  alternator  is 
caused  to  make  and  break  the  exciting  circuit  of  the  alter- 
nator at  the  proper  intervals,  the  breaking  of  this  circuit 
being,  of  course,  equivalent  to  removing  the  ripple.  The 
alternator  generates  current  at  about  140  volts  with  a  fre- 
quency of  200  cycles.  The  pressure  is  transformed  to  about 
7  volts  on  the  low-tension  network,  which  is  sufficient  to 
work  the  relays.  An  experimental  relay  was  connected  to 
an  ordinary  lamp  holder  in  a  shop  distant  from  the  station 
by  some  1 1  miles  of  high-tension  feeder,  and  it  was  seen 
responding  to  the  alternator  as  the  ripple  was  imposed  and 
removed.  Not  the  slightest  flicker  could  be  detected  in  a 
lamp  connected  as  usual  across  the  mains.  The  relays  in 
use  consist  of  an  iron-cored  coil  and  condenser  joined  in 
series.  A  balanced  armature  is  attracted  to  an  electro- 
magnet, and  when  current  of  the  right  frequency  is  re- 
ceived a  very  definite  pull  is  obtained  on  the  armature.  The 
system  is  partly  applicable  in  controlling  street  lamps,  in 
operating  the  main  switches  of  consumers  supplied  on  a 
restricted  hour  basis  and  in  railway  track  signaling. — 
London  Electrician,  Feb.  21,  19 13. 

Lighting  Batteries. — An  account  of  the  discussion  at 
Manchester  of  Whysall's  recent  paper  on  the  use  of  a 
large  lighting  battery  in  connection  with  central-station  sup- 
ply. P.  H.  Whysall  said  that  the  situation  of  the  battery 
depends  entirely  on  the  circumstances  and  the  system.  In 
the  case  of  a  large  direct-current  system  the  advantage  is 
in  favor  of  putting  a  large  battery  down  at  the  generating 
station.  In  the  case  of  a  three-phase  system  with  sub- 
station the  best  place  is  the  substation.  As  regards  the 
rating  of  the  battery,  whether  it  should  be  one-hour,  two- 
hour  or  three-hour,  he  considered  that  a  one-hour  rating 
to  carry  over  the  peak  is  sufficient.  S.  J.  Watson  thought 
that  the  fairest  method  of  rating  the  battery  is  to  take  it 
on  the  basis  of  a  two-hour  rating,  because  the  primary  use 
of  a  battery  is  in  connection  with  peak  loads.  The  im- 
portance of  proper  design  of  the  battery  switchboard  was 
pointed  out.  P.  P.  Wheelwright  and  C.  L.  E.  Stewart  had 
found  that  they  got  the  best  results  by  giving  their  batteries 
a  "rough  time." — London  Electrician,  Feb.  14,  1913. 

Arcing  Ground  Suf pressor. — R.  H.  Marvin. — An  article 
in  which  the  author  describes  the  arcing  ground  suppressor 
and  its  uses,  indicates  its  field  of  application,  shows  the 
difference  in  its  construction  for  overhead  and  underground 
systems,  and  explains,  with  diagram,  the  operating  cycle. 
The  most  effective  protection  is  obtained  by  its  location  at- 
the  power  house. — Gen.  Elec.  Rev.,  March,  19 13. 

Advertising  Electricity. — H.  C.  Palmer. — A  paper  read 
before  the  Manchester  Section  of  the  (British)  Institution 
of  Electrical  Engineers  on  methods  of  popularizing  the 
uses  of  electricity.  The  author  deals  with  press  advertising, 
literature  and  circularizing,  the  provision  of  a  central  in- 
formation bureau,  local  bill  posting,  and  electric  signs. — 
London  Electrician,  Feb.  14,  1913. 

Parallel  Operation. — An  account  of  the  discussion  which 
followed  the  presentation  of  the  paper  by  A.  R.  Everest  on 
some  factors  in  parallel  operation  and  in  which  Miles 
Walker.  S.  P.  Smith  and  F.  Rosenberg  participated.  The 
hitter  gave  diagrams  for  the  flywheel  effect  required  if  it  is 
desired  that  the  natural  frequency  of  the  machine  shall  be 
below  the  frequency  of  the  engine  oscillations,  lie  em- 
phasized the  fact  that  the  damper  windings  are  in  some 
cases  of  great  importance  as  they  allow  the  saving  of  many 
tons  of  flywheel. — London  Electrician,  Feb,  21,  1913. 

Electric  Heating  of  Water. — A.  Rittersiiauskn. — An 
illustrated   English  translation  in   abstract  of  his  Genua. 1 


paper,  abstracted  in  the  Digest,  on  domestic  water  heating 
by  electricity  and  giving  details  of  the  Rittershausen  water 
heater. — London  Electrician.  Feb.  21,  1913. 

Electricity  for  Breweries. — K.  Iffland. — The  conclusion 
of  his  article.  The  author  gives  extended  data  on  the  cost 
of  generating  energy  in  a  private  station  or  buying  the 
energy  from  the  central  station  under  the  conditions  which 
obtain  for  the  breweries  of  the  city  of  Dortmund.  The 
figures  show  that  the  Dortmund  breweries  can,  by  buying 
the  energy  from  the  municipal  station,  make  considerable 
savings  even  if  they  buy  it  at  the  normal  tariff  rates. — 
Elek.  Zcit.,  Feb.  20,  1913. 

Wires,  Wiring  and  Conduits 

Disadvantages  of  Steel  Tubes  for  Each  Individual  Phase 
Conductor  of  a  Single-Phase  or  Three-Phase  System. — L. 
Bloch. — The  author  emphasizes  the  great  disadvantages 
and  serious  heating  phenomena  which  may  occur  when  each 
individual  phase  conductor  of  a  single-phase  or  polyphase 
system  is  placed  in  a  steel  tube.  In  this  case  the  magnc  tic 
field  of  each  conductor  is  greatly  increased  and  the  eddy 
currents  produced  result  in  additional  losses  and  in  an 
increase  of  the  temperature  of  the  tubes  and  of  the  wire. 
If  the  two  conductors  of  a  single-phase  system  or  the  three 
conductors  of  a  three-phase  system  are  placed  together  in  a 
tube,  no  such  effect  is  possible  since  the  actions  of  the 
different  conductors  compensate  each  other.  The  author 
gives  results  of  experiments  made  by  the  Berlin  Electricity 
Works  with  various  systems  of  wiring.  It  is  shown  that 
to  place  the  individual  conductors  of  an  alternating-current 
network  in  steel  tubes  is  very  disadvantageous  with  cur- 
rents above  50  amp  and  should  be  avoided  also  with  lower 
currents,  not  only  on  account  of  the  increase  in  tempera- 
ture but  also  on  account  of  the  greater  losses  and  the  serious 
increase  of  the  voltage  drop.  If  the  individual  conductors 
are  placed  in  paper  tubes  with  leaded  iron  armor  the  in- 
crease of  temperature  is  not  dangerous,  but  with  greater 
currents  an  increase  of  voltage  drop  may  be  produced  which 
can  cause  considerable  trouble.  With  currents  above  100 
amp  this  method  of  wiring  should  be  avoided  under  all  cir- 
cumstances. To  place  each  conductor  in  a  paper  tube  with 
brass  armor  is  harmless.  The  results  of  the  experiments 
showing  the  increase  of  voltage  drop,  losses  and  tempera- 
ture are  given  in  tables  and  diagrams. — Elek.  Zcit..  Feb.  20, 

I9I3- 

Electrophysics  and  Magnetism 

Maximum  Voltage  Gradient  in  a  Spark-Gap  in  Terms  of 
the  Radius  of  Curvature  of  the  Electrodes. — George  R. 
Dean. — This  article  is  the  outcome  of  a  special  line  of 
study  followed  up  in  connection' with  research  work  on 
the  dielectric  strength  of  air.  Values  for  the  dielectric 
strength  of  air  are  usually  based  on  tests  of  breakdown 
voltage  between  metallic  electrodes  spaced  at  given  dis- 
tances. Whatever  the  potential  and  shape  of  the  electrodes, 
it  is  necessary  to  have  a  means  of  computing  the  maximum 
voltage  gradient  between  them,  and  most  of  the  methods 
which  have  heretofore  been  proposed  have  been  either 
highly  involved  or  of  limited  applicability.  The  author  em- 
ploys only  elementary  algebra  and  trigonometry  in  evolving 
an  exceedingly  simple  working  formula,  and  he  shows, 
moreover,  that  the  spherical  form  of  electrode  may  be  de- 
parted from  considerably  provided  the  curvature  of  the 
spark  point  is  known. — Gi  v.,  March.   1913. 

Phosphorescence. — C.  A.  Butman. — The  author  deals 
especially  with  the  mechanism  of  light  production  and  with 
the  cost  of  the  spectra  of  phosphorescent  materials. — Phys. 
Rev..  February,  1 

Electrochemistry    and    Batteries 

Manufacture  of  Fireproof    '  due  tors. — A   note 

on  a  recent  British  patent  (No.  10..  44.  1012)  of  Geb. 
Siemens.  A  mixture  of  carbon  and  silicon  is  heated  in  an 
atmosphere  of  carbon  monoxide  or  dioxide,  so  as  to  produce 
a  molded  body  of  SiCO  and  free  carbon.    It  is  then  heated 
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to  from  1600  to  1700  deg.  C.  in  a  non-oxidizing  atmosphere; 
the  body  remaining  is  composed  of  SiC. — London  Elec. 
llng'ing,  Feb.  20,  1913. 

Edison-Lalande  Cell. — Dudley  Sanford. — An  article  giv- 
ing the  results  of  a  careful  test  of  an  Edison-Lalande  cell. 
The  arrangement  of  the  test  and  the  results  of  the  meas- 
urements are  given  in  diagrams.  The  following  figures  of 
the  cost  of  electrical  energy  from  primary  cells  are  given: 
If  the  zinc  in  this  cell  is  consumed  with  100  per  cent 
efficiency,  the  cost  of  producing  energy  is  $2.37  per  kw-hr. 
This  is  on  the  assumption  that  the  zinc  is  the  only  substance 
consumed  in  the  production  of  available  energy  and  that 
the  other  materials  will  be  recovered.  If,  however,  the 
user  throws  away  the  remaining  materials  and  buys  a 
complete  renewal,  the  cost  will  be  $9.40  per  kw-hr.  If  the 
materials  are  bought  in  large  quantities,  this  cost  may  be 
much  reduced — 50  per  cent  in  lots  of  $2,000  or  more  and 
proportionately  for  intermediate  quantities.  Hence  under 
favorable  conditions  electrical  energy  obtained  from  this 
highly  efficient  type  of  primary  battery  costs  about  fifty 
times  the  ordinary  market  price  of  electrical  energy. — 
Metall.  and  Client.  Eng'ing,  March,  1913. 

Units,  Measurements  and  Instruments 

Magnifying  Feeble  Signaling  Currents. — S.  G.  Brown. — 
An  illustrated  lecture  delivered  at  the  last  exhibition  of 
apparatus  of  the  Physical  Society  of  London.  The  instru- 
ments described  by  the  author  are  designed  primarily  for 
cable  work,  but  they  are  equally  applicable  to  recording 
many  other  kinds  of  signaling  impulses.  He  first  describes 
a  modification  of  the  siphon  recorder  which  increases  its 
efficiency  considerably.  He  then  describes  a  thermo-electric 
magnifying  relay  (Fig.  1)  in  which  the  power  in  the  relay 
circuit  is  generated  by  means  of  five  thermo-junctions  at 
different  temperatures.  The  heat  is  supplied  by  two  little 
flames  CC,  and  a  very  light  thermopile  B  is  suspended  so 
as  to  swing  in  and  out  of  the  flames  and  is  coupled  to  a 
moving  coil  through  which  the  received  currents  pass.  The 
thermopiles  consist  of  alternate  junctions  of  platinum  and 
platinum  +  20  per  cent  iridium,  wires  being  used  of  i-mil 
diameter.  Under  the  saddle  which  carries  the  thermopile 
the  two  silk  fibers  are  stretched,  and  to  one  of  these  the 
cross-fiber  which  transmits  the  movements  of  the  coil  to  the 
thermopile  is  attached.  The  top  and  bottom  suspensions 
are  of  fine  phosphor  bronze  wire  and  serve  as  leading-in 
wires  to  the  thermopile.  The  curve  (Fig.  2)  was  taken 
from  a  thermopile  with  seven  junctions  on  each  side.  When 
the  thermopile  was  deflected  0.075  second  of  arc  the  current 
it  sent  through  a  resistance  of  42  ohms  (equal  to  its  own 
resistance)  was  0.81  milliampere.  With  the  natural  period 
of  the  coil  equal  to  8.7  per  second  and  a  480-ohm,  480-turn 
coil,  a  current  of  0.03  milliamepere  through  the  coil  gave 


changing  movements  the  power  magnification  is  not  so  great, 
owing  to  the  back  emf  of  the  coil.  Trials  of  this  instrument 
on  an  Atlantic  cable  have  shown  an  increase  in  speed  of 
about  40  per  cent.  Fig.  3  shows  an  entirely  mechanical 
relay  in  which  movements  operated  by  very  small   forces 


FIG.      I THERMO-ELECTRIC      MAGNIFYING      RELAY 

a  current  of  0.81  milliampere  from  the  pile  through  an  ex- 
ternal resistance  of  42  ohms.  For  slowly  changing  currents 
this  corresponds  to  a  magnification  of  power  of  about 
twenty-seven-fold,  and,  of  course,  this  can  be  greatly  in- 
creased by  reducing  the  period  of  the  coil.     For  quickly 
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Current  through  Hoeing  Coil  in-MlcroamprTts. 
FIG.     2 CURVE    FROM     THERMOPILE     WITH     SEVEN     JUNCTIONS 

are  largely  increased  in  strength  without  affecting  their 
motion.  The  relay  consists  in  principle  of  a  rotating  spindle 
around  which  are  wound  one  or  more  turns  of  a  flexible 
cord.  The  spindle  is  revolving  in  such  a  direction  as  to 
pull  away  from  the  magnified  forces  and  toward  the  small 
forces  that  control  the  movement.  Suppose  a  heavy  weight 
has  to  be  raised  by  a  force  of  one-tenth  of  the  amount,  it 
will  obviously  be  necessary  to  supply  90  per  cent  additional 
energy,  and  this  is  supplied  by  the  motor  driving  the  spindle. 
The  magnification  of  force  and  energy  depends  on  the 
number  of  turns  which  the  cord  makes  round  the  spindle 
and   follows  a  compound   interest  law.     Fig.   3   shows   an 
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application  of  the  principle  to  cable  work,  in  which  the 
small  forces  operating  the  coil  A  are  intensified  sufficiently 
to  work  the  coarse  relay  arm  R.  The  spindle  rotates  away 
from  the  relay  arm  R  and  toward  the  coil  and  produces  a 
much  greater  tension  in  the  fibers  t  than  in  s.  When  the 
coil  swings  on  its  axis  the  tension  is  increased  in  one  of 
the  fibers  and  diminished  in  the  other  and  a  similar  change 
in  a  magnified  degree  takes  place  in  the  fibers  /.  By  using 
means  of  this  sort  it  is  possible  to  work  an  ordinary  siphon 
writer,  which  normally  requires  some  3  milliamperes.  by  a 
current  of  10  microamperes. — London  Electrician,  Feb.  21, 

J9I3- 

Telegraphy,  Telephony  and  Signals 

Elimination  of  the  Siphon  Recorder. — A  note  on  a  new 
system  of  submarine  telegraphy  due  to  John  Gott.  The 
system  consists  in  using  a  current  for  each  signal  of  an 
opposite  polarity  from  the  preceding  and  succeeding  cur- 
rents. This  is  a  very  small  modification  from  common 
usage,  but  it  appears  that  it  results  in  distinct  signals  pass- 
ing through  the  cable  instead  of  signals  running  together 
into  a  continuous  indication  in  the  way  which  renders  the 
use  of  a  siphon  recorder  necessary.  Thus  two  successive 
dots  would  be  signaled  by  two  currents  of  opposite  polarity. 
On  that  account  the  ordinary  Morse  code  can  be  used  in 
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place  of  that  which  becomes  necessary  with  the  recorder, 
and  thus  a  land  line  can  be  joined  up  to  either  end  ol  a 
submarine  cable  and  an  ordinary  Morse  message  can  be 
sent  through  the  combined  circuit  with  an  ordinary  key. 
The  operation  thus  becomes  much  simpler,  and  for  the 
ordinary  key  there  may  be  substituted  a  Wheatstone  trans- 
mitter; but  this  does  not  mean  that  the  speed  of  signaling 
will  be  much  increased.  The  importance  of  the  method  lies 
in  the  fact  that  re-transmission  at  the  cable  ends  may  be 
omitted;  in  fact,  the  siphon  recorder  can  be  eliminated, 
and  consequently  greater  accuracy  can  be  obtained,  and 
indirectly  a  saving  of  time  can  be  effected.  (  >ne  of  the 
chief  uses  of  the  method  will  no  doubt  be  the  linking  up  oi 
a  number  of  short  cables  so  as  to  be  able  to  signal  directly 
from  end  to  end.  It  is  possible  to  transmit  ordinary  Morse 
signals  from,  say,  London  to  New  York  direct,  provided 
suitable  relays  are  introduced  at  the  ends  of  the  cable.  "Ex- 
periments have  already  been  conducted  between  London 
and  New  York  on  this  system  with  satisfactory  results." — 
London  Electrician,  Feb.  21,  1913. 

Inductance  and  Capacity  of  Linear  Conductors. — Louis 
Cohen. — The  author  gives  expressions  for  the  capacity  "l 
various  arrangements  of  linear  conductors  and  applies  them 
to  the  calculation  by  the  capacity  of  horizontal  antennas. 
The  treatment  is  highly  mathematical.  The  article  is  to  be 
concluded. — London  Electrician,  Feb.   14,  1913. 

Miscellaneous 

Electricity  for  Agriculture. — von    Puttkamer. — A  paper 

discussing  in  a  general  way  the  fundamental  principles 
which  should  be  considered  in  the  design  and  bperation  of 
transmission  anil  distribution  systems  in  agricultural  dis- 
tricts.— Elek.  Zeit.,  Feb!  20,  1913. 

Electric   Resistance  Welding. — P.   Bucher. — A  paper  in 
abstract  read  at  Manchester  and  giving  data  on  the  methods 
and  results  of  electric  resistance  welding.     The  underlying 
principle   of   resistance   welding — that    is,    the   use   of   very 
heavy    currents — makes    the    necessary    machinery     heavy, 
cumbersome  and  expensive.     It  is,  however,  simple,  accu- 
rate and  speedy.    The  various  applications  of  electric  weld 
ing  in   commercial   practice  can  be  subdivided  as   follows : 
There  is  first  plain  butt  welding,  or  the  welding  end-to-end 
of  bars  and  the  like  of  the  same  or  approximately  the  same 
area.     A  variation  of  the  plain  butt  welding  is  the  angle, 
tee  and  miter  welding,  which  is  used  on  both  rectangular 
bars   and   various   sections   of   profile   iron.      Spot   welding 
takes  the  place  of  riveting  in  such  a  way  that  only  a  small 
percentage  of  the  total  area  in  contact  is  welded  together 
in  circular  spots.     A  development  of  spot  welding  is  seam 
welding,  in  which  the  two  sheets  are  joined  together  in  an 
uninterrupted  lap  weld  under  one  or  between  two  rotating 
disk  electrodes.     Some  figures  are  added  on  the  strength  oi 
electric    welds.      Mild    steel   is    most    suitable    for    electric 
welding.     Higher  carbon  steel  can  be  welded   up  to  about 
0.8  per  cent  carbon,  but  the  results  are  not  so  satisfactory 
as  in  mild  steel  as  regards  either  the  tensile  or  the  torsional 
strength.     Pure  copper  welds  quite  satisfactorily,  and  so  do 
most  of  the  brasses  unless  the  percentage  of  zinc  in  them  is 
too  high,  when  the  weld  becomes  brittle  and  will  not  draw. 
Nickel   and   most   of   its  alloys  weld   very   well,   as   do   also 
aluminum,   silver,   gold,   platinum   and   iridium.     These    re 
marks   apply,   however,   only   to   butt    welding,   as   iron    ami 
mild    steel    are   the   only   materials   that   lend   themselves   to 
spot  welding  in  a  satisfactory   manner.     E.   \\  .   Marchant 
said   in   tin-  discussion   that    the   energy   consumption   is  re- 
markably small,  as  is  seen    from  the    fact   that   a   weld   be- 
tween a  pair  of  5/32-in.  roils  takes  20   watt-minutes,  or  in 
other  words  IOOO  welds  of  this  kind  can  be  made  with  only 
0.33  kw-hr.     It  is  interesting  to  note  that  as  the  diameter  ol 
the  rod  increases  the  energy  consumption  per  weld  goes  up 
very  rapidly;  for  example,  comparing  5  32-111.  and  5    t6 
rods,  nine  times   as   much   energy   per   weld   is   required   in 
the  latter  case.     This  increase  is  din-  partly  to  the  increased 


contact  area  and  also  to  the  large  amount  of  cooling  due 
to  the  jaws  holding  the  metal.  The  current  used  in  the  case 
of  the  5/16-in.  rods  was  about  2000  amp.  Experiments 
showed  thai  using  copper  rods  a  current  of  6000  amp  was 
required  against  2000  amp  for  iron  of  the  same  diameter. 
1  1  mdi hi  Eli  ctn    a  1.  21,  1913. 


Book  Reviews 


1.11,111.    Photometry   and    Illumination.     A   thoroughly 
revised    edition    ol      I  lectrical    Illuminating    Engineer- 
ing."    By  \\  illian  Barrows,  Jr.     New    York: 
McGraw-Hill     Book     Company.      335    pages.       Illus. 
Price,  $3  net. 
An    excellent    textbook    of    the    most    recent    illuminating 
engineering  principles,  designed  for  the  use  of  students  of 
photometry  and  illumination.     It  1-  well  arranged  and  illus- 
trated.     The   descriptions   are   brief   yet   clear.       Hie   subject 
is  brought  up  to  date  in  many  directions  to  a  remarkable 
degree  considering   how  many  lines  of  work  are  covered 
and  how   difficult   it   is   to  keep   informed   on   all   oi    them. 
Uthough   the  book   is  principally   addressed  to  students  in 
colleges,  yet  it  will  be  of  much  service  to  illuminating  engi- 
neers and   all   who  are   interested   in   illuminating  engineer- 
ing.   It  is,  we  believe,  one  of  the  best  modern  hooks  on  the 
subject  in  the  English  language. 


Die  Beleuchtung  von   Eisenbahn-Personenwagen.     By 

Max    Buttner.       Second    edition.       Berlin,     Germany: 
Julius  Springer.     236  pages,  108  illus.     Price,  7  marks. 
A  "thoroughly  good  and  comprehensive  treatise  on  the  sub- 
ject of   car   lighting,   a   special   subject    which   is   assuming 
greater    and    greater    importance.      Starting    with    a    short 
historical  review  which  goes  hack  as  far  as  1836,  the  author 
on  to  explain  the  lighting  of  cars  by  means  of  oil  and 
gas,  including  the  latest  developments  in  this  line  since  the 
introduction  of  the  incandescent  gas  mantles.     This  forms 
the  first  part  of  the  book.    The  second  part  is  given  over 
entirely  to  electric  lighting.     Practically  every  known  elec- 
tric system  of  car  lighting,  European  as  well  as  American, 
is  described  in  detail,  its  applications  are  enumerated  and  its 
advantages   and   disadvantages  explained.     The  book  ends 
with  a  chapter  containing  statistics  and  comparative  state- 
ments of  cost  of  operation  for  the  different  lighting  systems. 
The   book    is   clearly    written,    well    illustrated    and    should 
prove  of  interest  to  those  engaged  in  car  lighting  both  here 

and  abroad. 


["he   I'iiiokv  ok  Light.    -V  tre  By 

Richard  C.  Mad.  aurin.     In  three  parts.     Parti.     New 

York:      G.    P.    Putnam's    Sons      .520    pages,      Illus. 

Price. 

A    mathematical   treatise   on   physical   Optics   written   with 

great  cue       I  h<    scope  of  the  bo  .sent  the  tl  1 

of  optics,  ( speciall;   as  d(  reli    -  ;llagh. 

,,,    such    .1    manner    as    to    reveal    the    differences    between 
theory     and     experiment.       The     treatment     is     essentially 
philosophical.    The  electromagnetic  theory  «i  light  is  ' 
outlined  in  this  first  volume,  dependence  being  placed  upon 
the  mechanical  or  1  d  theory.     The  chapters  relate 

to  the  following  subjects:     Scope  and,  m  quiry ; 

preliminary    ideas:    propagation    of    light    in    transparent 
media:     influence    of    a    layer    of    transition:    transparent 
isotropic  plates;  propagation  of  light  in  transparent  ci 
line    media:     reflection     and  with     trans 

crystal  iarent    crystalline    plates;    propagation    of 

light  in  absorbing  isotropic  media:   Newton's  rin-s   formed 
by   metallii  '     of    light   in    absorbing 

IHne  media.     The  book  will  I    interest  to 

ed  students  of  mathematical  physics  and  optics. 
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New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Portable  Electric  Lamps  of  Pottery 

One  exhibit  at  the  recent  Clay  Products  Exposition  in 
Chicago  was  of  some  interest  to  electrical  men,  as  it  em- 
braced portable  electric  lamps  in  various  artistic  designs,  in 
which  both  the  standard  and  the  shade  were  made  entirely 
of  pottery.  These  all-clay  lamps  were  shown  by  the  Vase- 
kraft  Studio  of  the  Fulper  Pottery  Company,  of  Fleming- 
ton,  N.  J.  This  company  is  said  to  have  been  in  operation 
since  1805.  The  "Vasekraft"  wares  depend  on  the  colors 
and  texture  of  glazes  to  ornament  the  pottery  shapes  rather 
than  the  modeling  in  relief  on  the  shape  itself.  Various 
designs  of  portable  lamps  were  shown  and  the  shapes,  while 
usually,  perhaps,  more  ponderous  than  dainty,  were  in  many 
cases  decidedly  novel  and  artistic.  The  colors  shown  in  the 
pottery  vases,  shades  and  bowls  were  generally  beautiful 
and  pleasing. 

Water-Tight  Plug  Receptacle 

The  water-tight  plug  receptacle  shown  in  the  accompany- 
ing illustration  has  been  introduced  by  the  Conlan  Elec- 
tric Company,  43  Murray  Street,  New  York  City.  Instead 
of  the  portable  lid  for  covering  the  opening  disclosed  by 
the  removal  of  the  plug  an  automatically  operated  valve  is 
employed.     The  action  of  the  valve  spring  is  also  utilized  to 


CONLAN  WATERTIGHT  RECEPTACLE 


WATER-TIGHT    RECEPTACLE 

produce  a  quick  break  in  the  electrical  circuit  when  the 
plug  is  removed.  Another  feature  of  this  apparatus  is 
found  in  the  use  of  a  cam  for  connecting  the  plug  to  the 
box.  This  cam  compresses  a  gasket  between  the  plug  and 
the  face  of  the  box  which  makes  the  joint  water-tight.  The 
gasket  is  attached  to  the  base  of  the  plug.  The  operator, 
who  is  usually  unskilled,   is  not   required   to  do   more  than 


break  the  electrical  connection  and  the  receptacle  is  auto- 
matically rendered  water-tight.  This  device  is  well  adapted 
for  use  on  shipboard,  by  railroads  or  in  mines,  breweries, 
garages  or  theaters. 


Choke  Coils  and  Disconnecting  Switches 

The  choke  coil  and  disconnecting  switch  illustrated  here- 
with are  typical  of  a  new  line  of  such  devices  recently 
brought  out  by  the  Electric  Service  Supplies  Company, 
Philadelphia. 

The  bases  of  both  choke  coils  and  disconnecting  switches 
are  of  standard  3-in.   channel  iron,  which  permits  the   de- 


FIG.      1 CONSTRUCTION     OF     DISCONNECTING     SWITCH 

vices  to  be  attached  to  switchboards  directly,  to  cross-arms, 
poles,  pipe  or  any  other  suitable  supporting  means. 

The  pin  insulators  are  supporting  galvanized-iron  tops,  to 
which  are  attached  brass  terminal  blocks  for  either  the 
choke  coil  or  the  switch  mechanism. 

Choke  coils  are  sweated  into  these  blocks  and  provided 
with  separable  terminals.  The  manufacturers  claim  that 
these  choke  coils  are  very  rugged  in  construction,  possess 
great  electrical  and  mechanical  strength,  and  that  their  de- 
sign has  been  worked  out  so  that  they  afford  great  pro- 
tection to  electrical  apparatus  when  used  in  conjunction 
with  their  standard  types  of  arresters,  known  as  Gorton- 
Daniels  lightning  arresters.     The  choke  coils  are  made  for 


FIG.    2- — CONSTRUCTION    OF    CHOKE    COIL 

ratings    up    to    23,000   volts   and    for    all    standard    current 
ratings. 

In  the  disconnecting  switch  the  clips  are  made  of  machine- 
finished,  pure,  hard-drawn  copper.  The  blades  are  hung  in 
the  clips,  and  tension  screws  are  provided  at  each  end  to 
secure  proper  contact.  Separable  terminals  are  provided 
on  these  switches  for  all  ratings. 
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High-Tension    Air-Break    Switches    Under    Severe 
Winter  Conditions 

In  order  to  obtain  some  accurate  knowledge  as  to  the 
behavior  of  high-tension  air-break  switches  under  severe 
winter  conditions  some  experiments  have  recently  been 
made  under  conditions  resembling  those  of  a  sevt-re  sleet 
storm.     In   Fig.    1    is   shown   a   three-pole   switch   manufac- 


volts.  The  value  varied  as  the  voltage  was  raised  and 
the  icicles  began  to  melt.  During  the  test  a  spray  of  water 
was  played  on  the  switch,  thus  keeping  the  ice  wet.  The 
combination  of  ice  formation,  thawing  icicles  and  steady 
water  drizzle  was  probably  equal  to  the  worst  conditions. 

After  the  break-down  or  voltage  tests  were  completed 
the  switches  were  operated  by  closing  and  opening  the 
swinging  arms,  thus  breaking  the  ice  at  both  the  mam 
and  auxiliary  contact.-.  Fig.  -'  shows  the  action  of  the 
main  and  arcing  contacts,  l'he  main  contact  was  opened, 
the  arcing  contacts  still  remaining  in  circuit  and  in  posi- 
tion to  take  the  arcing  or  burning  incident  to  final  open- 
ing. Obviously  the  problems  of  carrying  capacities,  volt- 
age, break-down  1  1  tc,  are  relatively  simple,  as 
the)  depend  simply  on  spacm  I  contacts  and  the 
type  of  insulator  used.  The  real  problem  in  outdoor 
switches  is  to  adopt  a  construction  which  will  meet  the 
conditions  as  presented  by   severe  winter  service. 


POLES   OK   A    THREE-POL^    WEATHER-PROOF 

TENSION    AIR-BREAK    SWITCH 


Display  Stand  for  Electric  Goods 

The  Rochester  Stamping  Company,  Rochester.  X.  Y.. 
ha-  designed  a  very  practical  display  stand  which  is  fur- 
nished to  the  trade  with  its  electric  household  goods.  It 
measures  about  56  in.  in  height  and  is  made  of  steel  cast- 
ings sufficiently  heavy  not  to  tip  over.  It  is  finished  in 
aluminum  and  provides  space  for  nine  articles.  By  a  simple 
screw  arrangement  the  goods  are  fastened  on  the  brackets 
so  that  they  cannot  be  knocked  off  but  are  readily  released 
bv  a  twist  of  the  thumb. 


tured  bv  the  Delta-Star  Electric  Company,  Chicago.  111., 
mounted  on  a  temporary  structure.  With  a  temperature 
of  25  deg.  above  zero' and  wind  velocity  of  25  miles  per 
hour  as  recorded  by  the  Weather  Bureau,  a  heavy  spray 
of  water  was  directed  on  the  switch  for  about  two  and  a 
half   hours.     The   ice  deposit    was   very   heavy   and   resulted 


Motor-Driven  Mixer  and  Beater 

The  use   of  machines  driven   by   small   individual   electric 
motors  has  proved  a  great  source  of  economy  in  ha) 
confectionery    plants,    hotels    and    restaurants.      One    Mich 


FIG.  2 — MAIN   AND  ARCING  CONTACTS  01   SWITCH 


DISPLAY    STANil 


[IVEN   DOMES!  t(     APPLIANCE 


111   Ions;   icicles  extending   from  the   insulator  petticoats  to 
the  channel-iron   switch  mounting.      I  lie   operating   mech- 
anism connecting  the  three  rotating  switch  arms  is  loi 
within  the  central   channel-iron   mounting  base  and   there- 
fore was  not  affected  by  the  ice  formation. 

Under   the  conditions   illustrate. 1.   the   flash-over  occurred 
at   potentials    from    approximate!)    51,000    volts   to    57,000 


application  of  a  beater  and  mixer  is  illustrated  herewith  as 
a   typical    example   of   these   time-saving  saving 

devices.  This  machine  is  applicable  to  all  classes  of  plain 
and  fancy  cake,  biscuit  and  egg  work,  fruit  and  other  pie 
tillers,    jams,    jellies,    sauces. 

01    the    numerous    varieties    that    require    mixing    ami 
mashing. 
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The  beating  bowl  rests  on  a  stand  which  can  be  raised 
to  the  beater  by  turning  a  handle.  A  variety  of  styles  and 
sizes  of  paddles  can  be  supplied  for  the  machine,  and  one 
of  these  patterns  can  easily  be  replaced  by  another  one  if 
desired. 

The  machine  has  three  speeds  and  is  controlled  by  turn- 
ing the  speed-changing  handle.  The  machines  are  made  by 
the  Read  Machinery  Company,  York,  Pa.,  the  electrical 
equipment  being  furnished  by  the  Westinghouse  Electric  & 
Manufacturing  Company. 


Electric  Forming  Irons  for  Bookbinding 

The  Prometheus  Electric  Company,  of  236  East  Forty- 
third  Street,  New  York,  has  placed  on  the  market  an  elec- 
trically heated  forming  iron  for  use  in  binding  books.  Un- 
like the  steam  pipes  and  other  devices  that  are  commonly 
employed  for  this  work,  these  irons  are  portable.  The 
curved  working  surfaces  are  18  in.  long  and  the  tool  stands 
15  in.  high.  The  curved  tops  have  correct  diameters  to  fit 
the  sizes  of  books  to  be  formed. 

In  the  use  of  these  forming  irons  heat  is  applied  at 
the  top  only  and  none  of  the  annoyances  which  are  usually 
associated  with  fuel  heating  is  present.     The  working  sur- 


EI.ECTRIC    FORMING    IRONS 

face  of  the  heater  is  made  of  nickel-plated  cast  iron,  the  end 
frames  are  of  black  japanned  wrought  iron,  and  the  sides 
are  of  Russia  iron.  The  apparatus  is  mounted  on  a  slate 
base.  Each  heater  is  equipped  with  a  6-ft.  cord  for  con- 
necting it  to  a  lamp  socket.  The  cord  is  removable  at  the 
heater.  The  heating  units  are  built  in  sizes  which  will  con- 
sume from  qo  watts  to  180  watts. 


Electric  Apparatus  at  the  Boston  Automobile  Show 

The  Boston  Automobile  Show,  for  pleasure  cars  only, 
was  opened  at  the  Mechanics'  Building,  Huntington  Avenue. 
Boston,  Mass.,  on  the  evening  of  March  8,  to  last  one  week, 
and  was  characterized  by  a  representative  display  of  the 
latest  models  of  gasoline  and  electric  machines,  ranging  in 
character  from  the  motor  cycle  to  the  highest  powered  and 
most  luxurious  touring  cars.  There  were  about  300  ex- 
hibitors, including  accessory  manufacturers  and  dealers. 
The  use  of  electric  self-starting  methods  and  electric  light- 
ing has  become  standard  practice  with  the  makers  of  the 
highest  grades  of  gasoline  cars.  The  electric  automobile 
display  is  somewhat  scattered  this  year  at  Boston,  but  con- 
tains many  admirable  examples  of  the  brougham  and  road- 
ster types  of  equipment.  One  of  the  latest  models  shown, 
which  has  been  brought  out  since  the  New  York  and  Chi- 
cago exhibitions  earlier  in  the  season,  is  a  new  roadster 
built  by  S.  R.  Bailey  &  Company,  of  Amesbury,  Mass.  This 
machine,  known  as  the  company's   Model   "F,"   is  said  to 


give  125  miles  per  charge  at  an  average  speed  of  20  miles 
per  hour,  the  maximum  speed  being  in  the  neighborhood  of 
2J  miles  per  hour. 

The  Anderson  Electric  Carriage  Company,  Detroit,  .Mich.. 
is  showing  a  roadster  equipped  with  a  new  auxiliary  seat, 
foot  rest  and  the  latest  type  of  sectional  windshield. 

The  Woods  Motor  Vehicle  Company,  Chicago,  is  showing 
a  new  arrangement  of  a  Sangamo  ampere-hour  meter  de- 
signed to  indicate  the  ampere-hours  left  in  the  battery  at 
a  stated  rate  of  discharge,  an  odometer  being  installed  in 
the  same  case.  The  body  is  also  designed  to  facilitate  an 
outlook  toward  the  rear,  the  makers  having  found  this  a 
feature  hitherto  rather  lacking  in  some  designs  of  pleasure 
cars  with  closed  bodies. 

The  Champion  Ignition  Company,  Flint,  Mich.,  is  show- 
ing a  new  spark  plug  with  extra  long  porcelain  core  pro- 
truding slightly  below  the  end  of  the  metal  shell  and  per- 
mitting the  use  of  a  very  short  center  electrode,  which  it 
is  contended  will  not  overheat  or  get  out  of  adjustment, 
thereby  insuring  a  smoothly  running  motor.  The  extra 
length  of  insulation  makes  it  practically  impossible  for 
soot  to  short-circuit  the  plug. 

The  Arnold  Electric  Company,  Boston,  Mass.,  is  showing 
a  new  electric  vaporizing  coil  for  starting  cold  motors  of 
the  gasoline  type.  The  coil  requires  9.5  amp  at  6  volts  for 
about  one  minute  and  is  applicable  to  either  automobiles  or 
motor  boats. 

The  Electric  Storage  Battery  Company,  Philadelphia,  is 
showing  a  full  line  of  "Exide"  plates  of  the  latest  design, 
views  of  its  factories  and  working  demonstrations  of  the 
power   requirements  of   car   lighting   and   self-starting. 

The  Waverley  Company,  represented  by  the  J.  W.  Bow- 
man Company,  Boston,  is  showing  a  new  model  electric 
limousine,  with  a  divided  rear  seat  giving  three  spaces  for 
passengers  and  providing  greater  comfort,  together  with 
room  for  parcels  behind  the  seating  spaces. 

The  Underhill  Company  exhibits  the  Grinnell  car,  in  the 
form  of  a  five-passenger  brougham  with  a  three-position 
folding  swivel  seat  at  the  right  of  the  operator.  The  car 
has  low  front  windows  affording  an  easy  view  of  the  road. 
A  Hupp-Yeats  electric  limousine  with  driver's  seat  com- 
pletely incased  is  also  being  exhibited  at  the  show  and  is 
attracting  considerable  notice. 

The  Locomobile  Company  of  America  displays  a  new 
electrically  operated  starter  of  its  own  build  mounted  on  the 
engine  base  to  provide  for  the  constant  alignment  of  the 
driving  gears.  The  starter  is  operated  by  a  switch  con- 
trolled by  the  starting  pedal  of  the  car.  The  electric  motor 
starter  is  designed  to  give  a  high  acceleration  and  starting 
torque  for  the  short  period  in  which  its  operation  is  re- 
quired. 

Among  the  other  exhibitors  of  electrical  interest,  whose 
displays  also  appeared  at  the  New  York  and  Chicago  shows, 
are  the  Edison  Storage  Battery  Company.  West  Orange, 
N.  J-,  which  is  featuring  the  cell  groups  required  in  specific 
pleasure  car  and  truck  service;  the  American  Storage  Bat- 
tery Company.  Cambridge,  Mass. ;  Burn-Boston  Battery  & 
Manufacturing  Works,  Boston,  Mass.;  Buffalo  Electric 
Vehicle  Company,  Buffalo,  N.  Y. ;  Connecticut  Telephone  & 
Electric  Company,  Meriden,  Conn. ;  Columbia  Motor  Car 
Company.  Hartford,  Conn. ;  Diamond  Rubber  Company. 
Akron.  Ohio;  Joseph  Dickson  Crucible  Company,  Jersey 
City ;  Dodge  Motor  Vehicle  Company,  Cambridge,  Mass. ; 
Gray  &  Davis,  Boston,  Mass. ;  Heinze  Electric  Company. 
Lowell,  Mass.:  Holtzer-Cabot  Electric  Company,  Brook- 
line,  Mass. ;  Marburg  Brothers,  Inc.,  New  York ;  Pittsfield 
Spark  Coil  Company,  Dalton,  Mass.;  Rauch  &  Lang  Car- 
riage Company.  Cleveland,  Ohio;  Simms  Magneto  Com- 
pany, New  York;  Splitdorf  Electrical  Company,  Newark, 
N.  J. ;  United  States  Light  &  Heating  Company,  New  York, 
and"  Willard  Storage  Battery  Company,  Cleveland,  Ohio. 

The  Boston  motor  truck  show  will  open  in  the  Mechanics' 
Building  on  March  19. 
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Public  Utility,  Commercial,  Corporate  and  Trade  Devel- 
opments— The  Electrical  Material  and   Security  Markets 


Demand  for  Electrical  Supplies  Feature  of  Western  Elec- 
tric's  1912  Business. — As  was  stated  in  these  columns  Jan.  8, 
the  total  sales  of  the  Western  Electric  Company  in  1912 
were  over  $71,000,000,  the  largest  total  in  the  history  of  the 
company.  Contrary  to  general  belief,  this  record  was  not 
due  to  the  expansion  of  the  company's  business  in  telephone 
equipment,  but  chiefly  to  a  large  increase  in  the  demand  for 
electrical  supplies  such  as  incandescent  lamps,  dry  batteries, 
fan  motors,  iron  conduit  pipe,  copper  wire,  motors,  genera- 
tors, etc.  This  branch  of  the  company's  business  doubled 
from  1906  to  1912  and  in  1912  was  four  times  as  large  as  in 
1900.  Throughout  1912  each  month's  business  was  larger 
than  that  in  any  cm-responding  month  in  the  history  of  the 
company.  Vice-president  Swope,  discussing  the  policy  of 
the  company,  said  this  week:  "With  the  increasing  use  of  the 
telephone  and  other  things  electrical,  our  opportunity  is 
constantly  broadening.  With  study  and  care  as  to  our 
methods  we  should  constantly  become  more  efficient,  thus 
deserving  the  opportunity  to  serve  the  community  more 
largely,  and  by  keeping  before  us  the  time-tried  principles, 
retain  the  confidence,  respect  and  patronage  of  an  ever 
larger  number  of  satisfied  customers.  With  many  com- 
panies, and  indeed  partly  with  our  own,  in  the  past,  patents 
have  been  the  basis  largely  responsible  for  their  growth 
and  success.  With  us,  more  and  more,  patents  are  useful 
principally  in  that  they  givt  us  greater  freedom  to  develop 
the  best  system.  Our  plan  is  to  develop  the  best  form  of 
apparatus  for  its  purpose,  to  manufacture  it  witli  reference 
to  low  cost  of  maintenance  and  to  sell  it  on  the  basis  of 
quality  and  price.  We  cannot  expect  to  sell  at  the  same 
price  or  a  better  price  than  our  competitors  unless  our 
product  is  as  good  or  better  than  theirs.  Therefore,  'qual- 
ity' must  be  present,  must  be  talked  and  must  be  considered 
to  get  a  share  of  the  business." 

Central-Station  Service  for  Panama-Pacific  Exposition. — 

A  contract  was  signed  on  March  5  between  the  Panama- 
Pacific  International  Company  and  the  Pacific  Gas  &  Elec- 
tric Company  under  which  the  latter  will  supply  exclu- 
sively during  the  next  three  and  one-half  years  all  electrical 
energy  required  for  motors  and  lighting  dttring  the  term  of 
the  World's  Fair  in  San  Francisco  in  1915  and  during  the 
period  of  construction  and  dismantling.  The  present  esti- 
mates indicate  that  the  exposition  will  require  20,000  hp. 
The  gross  amount  of  this  business  is  estimated  at  $500,000. 
Simultaneously  contracts  wen-  entered  into  with  the 
Pacific  tins  &  Electric  Company  for  all  gas  and  steam  re- 
quired by  the  exposition.  The  vice-president  of  the  com- 
pany believes  that  this  is  the  first  time  that  an  exposition 
of  the  first  magnitude  has  been  able  to  contract  for  all  its 
requirements  for  electrical  energy  with  a  single  company. 
The  Pacific  Gas  &  Electric  Company  now  has  in  operation 
electric  generating  stations  with  an  equipment  rating 
rii. ling  Joo.ooo  hp,  and  it  is  engaged  in  the  construction  of 
several  additional  hydroelectric  plants  with  an  ultimate  rat- 
ing of  165,000  hp,  which  when  completed  will  give  it  a  total 
electric  generating  rating  of  365.000  hp. 

Westinghouse  Had  Record  Year  Despite  Low  Prices. — 
For  the  fiscal  year  ended  with  the  current  month,  the  West- 
inghouse Electric  &  Manufacturing  Company  will  show  a 
record  in  gross  earnings.  These  will  be  between  $40,000,000 
and  $41,000,000,  comparing  with  $38,119,312  in  1011,  the  best 
previous  showing.  It  is  understood,  however,  that  the  net 
earnings  will  not  show  a  proportional  increase,  although 
there  will  be  a  surplus  of  about  8  per  cent  on  the  common 
stock  available  for  that  issue  after  payment  of  the  tegular 
7  per  cent  dividend  on  the  preferred.  The  present  rate  on 
the  common  is  4  per  cent,  and  it  is  unlikely  that  the  directors 
will  make  any  change  in  the  rate  during  the  present  calendar 
year.     While  there  was  considerable  activity  in  the  electrical 


trade  last  year  and  many  electrical  manufacturing  companies 
enjoyed    large    increases    in    their    gross    earnings,    thi 
profits  were  not  in  the  rtion,  as  was  brought  out 

in  the  canvass  mad.  by  th<  I  leclrical  World  toward  the  close 
O.f  1912.  Selling  prices  for  electrical  equipment  were  low 
during  the  year  and  competition  was  exceedingly  severe, 
while  prices  for  raw  materials  increased. 

General  Electric  to  Make  Diesel  Engines. — In  a  note  in 
these  columns  Feb.  8,  1913,  discussing  the  increase  in  the 
number  of  manufacturers  now  making  crude-oil  engines  of 
the  Diesel  type,  we  said  that  one  of  the  largest  electrical 
manufacturers  was  also  about  to  go  into  the  Diesel-engine- 
building  field.  That  statement  referred  to  the  General  Elec- 
tric Company,  which  is  now  developing  one  or  two  small 
sizes  of  Diesel  engines  at  its  works  at  Eric.  Pa.  The  en- 
tire project  is  still  in  the  formative  stage,  and  the  extent  to 
which  the  company  will  enter  the  field,  as  well  as  the  sizes 
to  be  built,  will  depend  in  a  large  measure  upon  the  results 
obtained  from  the  engines  now  in  course  of  construction. 
The  General  Electric  Company  has  been  in  touch  with 
Mirlees,  Bickcrton  &  Day.  who  are  building  Diesel  engines 
m  Stockport,  Eng.,  and  will  probably  make  an  arrangement 
with  that  concern  whereby  it  will  be  able  to  secure  tin- 
benefit  of  its  -hop  experience,  d<    igns,  patterns,  etc. 

Slight    Decrease    in    Copper    Surplus. — The    comparative 
statements  of  the   I  oppei    Producers'  Association  for  Janu- 
ary and  February   will   be   fi  und  on   pagi    591.     The    1 
ary   statement,    issued    March    8,    showed    stocl 
of  March  1  of  12j.30j.10S  pared  with  [23,198,332  lb. 

"ii  Feb.  1.  a  decrease  of  only  896,134  lb.  This  reduction  is 
noteworthy,  however,  in  view  of  the  fact  that  domestic  de- 
liveries last  month  were  lower  than  in  any  month  last  year 
with  one  exception.  The  explanation  of  the  decrease  in 
stocks  is  found  in  a  falling  off  in  production  as  compared 
with  January  and  in  an  increase  in  foreign  deliveries.  Ex- 
port sales  were  greatly  stimulated  by  the  recent  prici 
ductions,  with  the  result  thai  copper  exports  last  month 
were  larger  than  those  in  any  other  month  since  the 
ning  of  ioij. 

Southern  Power  Company  Orders  1500-Volt  Converters. — 
The  Southern  Power  Company,  of  Charlotte.  N.  C,  which 
up  to  the  present  time  has  operated  its  1500-volt  direct- 
current  railway  system  from  motor-generator  sets,  the  two 
generators  of  each  set  being  connected  in  series,  has  placed 
an  order  with  the  Westinghouse  Electric  &  Manufacturing 
Company  for  three  sets  of  750-volt,  60  cycle  rotary  con- 
verters. The  rating  of  the  rotary  sets  will  be  500  kw  and 
each  set  will  comprise  a   doub  1    on  a   single  bed- 

plate, the  two  interpole  ma-  hiues  being  connected  in  seric-. 
The  machines  will  he  installed  in  tin-  Spartanbui 
station   and   will   be   the   firs!    units   of   their  kind   built. 

New  Home  for  Edison  Enterprises. — Th 
business  enterprisi  ncentrated  in 

building    devoted    exclusively    to    that    purpose.     This    i-    a 
four-story   building   al    Z29  South   Wabash   Avenue,  with  an 
attractive    front    of    white    enameled    brick.      It    is    kjlOV 
the    Edison    Phonograph    Building.      It    contains   or   will 
tain  tin-  Chicago  oilier-  of  the  new   Phonograph   Company, 
Edwin  i   representatives   of  the 

dictating-machine  department  of  Thomas  A.  Edison,  Inc.. 
the  primary-battery  department  of  Tliomn-  Inc.. 

and  tin 

Alabama  Interstate  Interests  Elected  to  American  Cities 
Board. —  fames   Mitchell  ami  W.  W.  Freeman,  president  and 
president  ^i  the   Alabama   Inter-  pany, 

and   Irving   I'.   Bonbrighl   have  been  elected  directors  of  the 
13     \"c  w    Orleans,    succeeding   Wil- 
liam Yon   Phul.  of   New   Orleans;   William   P.   Bonbright,  of 
New    York,  and    Lynn    11.   Dinkins,  of  the   first-named   city. 
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Electrical  Compared  with  Railroad  and  Industrial  Earn- 
ings and  Failures. — Several  charts  showing  the  relative  se- 
curity of  certain  classes  of  stocks  and  bonds  and  the  relative 
steadiness  and  rate  of  increase  in  the  net  earnings  of  some 
of  these  classes  have  been  prepared  by  Henry  L.  Doherty  & 
Company.  These  charts  are  similar  to  those  which  were 
described  in  the  Electrical  World  Dec.  30,  191 1,  page  1621, 
and  were  prepared  by  the  same  company.  The  first  chart 
shows,  year  by  year,  for  ten  years  how  the  gross  and  the 
net  earnings  increased  and  decreased  for  typical  gas  and 
electric  companies,  electric  street  railways,  steam  railroads 
and  the  large  industrial  companies  listed  on  the  New  York 
Stock  Exchange.  The  curve  for  the  electric  properties  indi- 
cates that  the  earnings  of  these  companies  have  increased 
steadily  and  rapidly,  while  the  earnings  of  the  industrials 
and  the  steam  roads  have  fluctuated.  A  second  chart  shows 
the  result  of  analysis  for  the  thirty  years  from  1882  to 
191 1,  indicating  the  percentage  of  capital  in  the  hands  of 
receivers  as  compared  with  the  total  capital  of  each  group. 
The  aggregate  amount  of  capital  considered  in  this  chart 
is  $545,310,371,443,  of  which  $9,578,713,793  was  found  to  be 
insolvent,  this  being  an  average  for  the  whole  of  $1.75  out 
of  every  hundred  dollars  of  stocks  and  bonds  outstanding. 
Based  on  figures  of  all  the  gas  and  electric  companies  in  the 
United  States,  it  was  found  that  an  annual  average  of  only 
37  cents  out  of  every  $100  of  all  gas  and  electric  stocks  and 
bonds  has  been  in  the  hands  of  receivers,  as  compared  with 
a  total  of  $1.93  per  $100  for  national-bank  capital,  $1.84  for 
steam  railroads  and  $2.07  for  industrial  corporations.  In 
the  case  of  the  national  banks  the  figures  showed  that  an 
annual  average  per  $100  of  securities  outstanding  of  32  cents 
has  been  declared  insolvent  by  the  government  and  that 
$1.61  in  addition  has  been  voluntarily  liquidated,  making  a 
total  of  $1.93  as  above.  From  the  data  the  compilers  deduce 
that  gas  and  electric  companies  are  about  five  times  as  free 
from  receiverships  as  are  steam  railroad  securities  and  that 
they  are  over  five  and  one-half  times  as  free  from  receiver- 
ships as  are  the  larger  industrial  companies. 

Emergency  Central-Station  Service  for  the  Corn  Products 
Company. — On  Feb.  26  a  2000-kw  steam  turbine  in  the  pri- 
vate plant  of  the  Corn  Products  Company  at  Argo,  near 
Chicago,  broke  down.  This  turbine  operated  a  600-volt.  25- 
cycle,  three-phase  generator  from  which  electricity  was 
obtained  to  operate  a  large  number  of  electric  motors 
throughout  the  works.  In  the  emergency  the  Public  Service 
Company  of  Northern  Illinois  was  appealed  to.  This  com- 
pany has  a  33.000-volt  transmission  line  passing  near  the 
Argo  plant  and  an  extension  was  made  from  this  transmis- 
sion line  to  a  temporary  substation  building  at  the  power 
house  of  the  Corn  Products  Company.  The  33,000-volt 
transmission  line  is  protected  by  a  ground  wire,  but  in  the 
emergency  extension  choke  coils  were  inserted  where  the 
connection  was  made  with  the  main  transmission  line,  and 
units  consisting  of  a  disconnecting  switch,  S.  &  C.  fuse, 
choke  coil  and  spark  gap  were  put  in  outside  the  substation. 
This  extension  supplied  energy  to  a  750-kw  oil-insulated, 
water-cooled  three-phase  transformer,  which  stepped  down 
the  emf  from  33,000  volts  to  460  volts.  By  this  means  a 
temporary  supply  of  460-volt,  60-cycle  energy  to  the  amount 
of  about  750  kw  was  obtained.  It  was  necessary,  however, 
to  change  the  motors  so  that  this  energy  could  be  utilized. 
About  a  week's  time  was  consumed  in  making  the  tem- 
porary connection,  but  had  it  not  been  for  the  fact  that  a 
bad  sleet  storm  was  encountered  while  the  work  was  going 
on  the  work  could  have  been  done  in  a  much  shorter  time. 

Will  Sell  Chicago  Properties  of  Allis-Chalmers  Company 
April  8. — In  pursuance  of  a  decree  entered  in  the  United 
States  District  Court  for  the  Northern  District  of  Illinois, 
the  Chicago  properties  of  the  Allis-Chalmers  Company  will 
be  sold  on  April  8.  The  properties  consist  of  two  works. 
The  bids  must  be  accompanied  by  $150,000  in  cash  or  $300,- 
000  in  bonds.  Judge  F.  A.  Geiger,  of  the  United  States 
District  Court,  on  March  7  denied  the  motions  of  the  dis- 
senting stockholders  and  bondholders  of  the  Allis-Chalmers 
Company  and  affirmed  the  sales  of  the  Milwaukee  real  prop- 
erty and  all  personal  property  of  the  company  for  a  total 
of  $6,250,000  on  condition  that  the  sales  of  the  real  property 
in  other  states  make  the  total  purchase  price  enough  so  that 
the  bondholders  may  realize  62^2  cents  on  the  dollar.  The 
dissenting    stockholders    claimed    that    the    real    property, 


which  was  sold  on  Feb.  3  for  $2,250,000,  should  have  brought 
$3i750.<XX>.  on  the  assessed  valuation  of  the  property.  They 
also  contended  that  the  personal  property  should  have 
brought  $7,000,000  instead  of  $4,000,000,  and  based  their  ar- 
gument on  the  recent  inventory  made  by  Otto  H.  Falk,  the 
receiver. 

Gas-Engine  Sales. — The  Wheat's  Ice  Cream  Company. 
Buffalo,  N.  Y.,  has  placed  an  order  with  the  Bruce-Macbeth 
Engine  Company,  Cleveland,  Ohio,  for  a  90-hp  engine,  which 
makes  the  seventh  engine  of  the  same  make  in  use  by  that 
company.  The  following  installations  have  been  made  re- 
cently in  Cleveland  alone  by  the  Macbeth  company,  in  addi- 
tion to  seventy  other  installations  previously  made  in  the 
same  city:  The  Grabler  Manufacturing  Company,  150  hp; 
H.  C.  Tack  Company,  150  hp;  Willard  Storage  Battery  Com- 
pany, 150  hp;  Frost  Wire  Fence  Company,  90  hp;  Cooper 
Spring  Company,  60  hp;  Guide  Motor  Lamp  Company,  40 
hp;  Ranney  Fish  Company,  40  hp;  Tinnerman  Steel  Range 
Company,  40  hp.  The  Willard  Storage  Battery  Company's 
order,  a  150-hp  engine,  makes  the  fifth  engine  of  the  same 
manufacture  in  use  by  that  company. 

New  Officials  for  Pacific  Telephone  &  Telegraph  Com- 
pany.— A  number  of  important  changes  in  the  list  of  officials 
of  the  Pacific  Telephone  &  Telegraph  Company,  San  Fran- 
cisco, were  announced  last  week,  following  the  annual  meet- 
ing. Louis  Glass  and  E.  J.  Zimmer,  vice-presidents  and 
directors,  resigned  and  were  succeeded  by  J.  M.  Quay  and 
H.  D.  Pillsbury.  E.  C.  Bradley  resigned  as  vice-president 
and  general  manager  but  continues  as  a  director.  His  suc- 
cessor was  not  named.  G.  E.  McFarland,  of  Omaha,  vice- 
president  and  general  manager  of  the  Nebraska  Telephone 
Company,  is  to  be  president  of  the  Pacific  Telephone  & 
Telegraph  Company,  and  H.  T.  Scott  chairman  of  the  board 
of  directors. 

Direct-Current  Locomotives  for  Southern  Power  Com- 
pany.— The  Southern  Power  Company,  of  Charlotte,  N.  C, 
which  supplies  the  electrical  energy  to  the  Piedmont  & 
Northern  lines  and  other  affiliated  interests,  has  placed  an 
order  with  the  General  Electric  Company  for  six  60-ton 
locomotives  for  operation  on  the  1500-volt  direct-current 
overhead-trolley  interurban  line  connecting  Charlotte  and 
Gastonia,  N.  C,  and  which  also  operates  over  a  stretch  of 
territory  in  South  Carolina.  This  system  when  completed 
will  be  one  of  the  largest  electric  freight  and  interurban 
roads  in  the  country  and  will  extend  from  Greenville,  S.  C. 
to  Charlotte,  N.  C,  with  possible  extensions  far  beyond 
these  limits. 

Salida  (Col.)  Utility  Properties  Sold. — The  reorganization 
committee  of  the  Central  Colorado  Power  Company  has 
purchased  the  Salida  (Col.)  Light,  Power  &  Utility  Com- 
pany, which  is  one  of  the  oldest  hydroelectric  developments 
in  Colorado.  The  purchase  price  is  given  as  $500,000.  The 
Central  Colorado  Power  Company  is  to  be  sold  at  a  re- 
ceiver's sale  in  Denver  on  March  31,  and  will  be  bid  in  by 
the  reorganization  committee  for  the  bondholders  of  the 
Central  Colorado  and  the  Leadville  Light  &  Power  com- 
panies. The  generating  system  at  the  Salida  company  con- 
sists of  two  hydroelectric  plants  of  about  1000  hp  each. 
These  are  capable  of  development  to  12,000  hp. 

Several  Large  Electrical  Companies  Organized  in  Febru- 
ary.— With  few  exceptions,  the  largest  companies  incor- 
porated in  the  Eastern  States  in  February  were  public- 
service  enterprises.  Some  of  those  taking  out  charters  last 
month  were  .the  Colorado  Mines,  Railways  &  Utilities  Cor- 
poration. $25.600,000 ;  American  Railways  Company  of  Dela- 
ware, $25,000,000;  Kootenai  Falls  Power  Company,  $11,000.- 
000;  Louisville  Gas  &  Electric  Company,  $18,000,000,  and  the 
United  States  Public  Service  Company,  $10,000,000,  ail  of 
Delaware.  The  Toledo  Traction,  Light  &  Power  Company, 
$17,000,000.  took  out  a  charter  in  Maine. 

General  Electric  Presidency. — New  York  newspapers 
contained  advices  from  Schenectady  this  week  indicating 
that  C.  A.  Coffin,  president  of  the  General  Electric  Com- 
pany, will  retire  shortly  and  that  E.  W.  Rice,  Jr.,  vice- 
president,  will  succeed  to  the  presidency.  Mr.  Coffin  is 
now  in  his  seventieth  year,  and  it  is  said  that  he  is  desirous 
of  retiring  from  active  duties.  Well-informed  representa- 
tives of  the  company  would  neither  confirm  nor  deny  the 
truth  of  the   rumor  this  week. 


Mari  n    15,  101. 


ELECTRICAL     W ORLD 


59i 


New  Company's  1913  Construction  Requirements  Total 
$1,386,000. — The  Eastern  Power  &  Light  Corporation  has 
been  incorporated  under  Virginia  laws  to  take  over  and 
1  perate  a  number  of  electric  lighting  and  traction  properties 
in  New  England,  Pennsylvania,  West  Virginia  and  Indiana. 
Its  officers  are  as  follows:  President,  \\ .  S.  Barstojv;  first 
vice-president,  Joseph  \i.  Taylor,  both  of  VV.  S.  Barstow  & 
<  ompany,  50  Pine  Street.  New  York;  second  vice-president, 
G.  H.  Walbridge,  of  William  P.  Bonbright  &  Company,  and 
secretary  and  treasurer,  A.  P.  Taliaferro,  also  of  the  same 
concern.  These,  with  the  following,  are  the  directors: 
F.  V.  Henshaw,  of  William  P.  Bonbright  &  Company: 
ilenry  E.  Cooper  and  A.  Ludlow  Kramer,  of  the  Equitable 
1  rust  Company,  New  York.  The  authorized  capitalization 
of  the  new  company  consists  of  $10,000,000  preferred  stock, 
1  which  $2,350,000  is  to  be  issued  immediately,  and  $10,- 
000,000  common  stock,  of  which  $5,000,000  i-  to  I" ne  out- 
standing at  this  time.  The  preferred  stock  is  to  receive  divi- 
dends at  the  rate  of  6  per  cent  until  March  I,  1910,  and  then 
at  7  per  cent,  and  is  also  to  be  redeemable  after  that  time 
at  [25.  In  addition,  $2,350,000  five-year  5  per  cent  con- 
vertible gold  bonds  are  authorized,  all  of  which  arc  to  be 
1  iitstanding  at  once.  The  New  England  properties  which 
have  been  taken  over  by  the  Eastern  Power  &  Light  Cor- 
poration  are  the  Claremont  (N.  H.)  Power  Company  and 
the  Claremont  Railway  &  Lighting  Company,  the  Clarendon 
(Vt.)  Power  Company  and  the  Colonial  Power  &  Light 
Company  of  Vermont,  which  includes  the  Manchester  (Vt.) 
Light  &  Power  Company  and  the  electric  department  of  the 
manufacturing  concern  at  Springfield,  Vt.,  now  serving  that 
community  with  electrical  energy.  The  Pennsylvania  prop- 
erties taken  over  by  the  new  company  are  the  Reading 
Transit  Company,  including  the  United  Traction  Company, 
the  Lebanon  Valley  Street  Railway  Company,  the  Edison 
Electric  Illuminating  Company  of  Lebanon,  and  the  Schuyl- 
kill Valley  Traction  Company,  together  with  the  twenty- 
four  subsidiaries  of  the  last  four  companies.  In  West  Vir- 
ginia the  Eastern  Power  &  Light  Corporation  will  control 
and  operate  the  West  Virginia  Traction  &  Electric  Com- 
pany, of  Wheeling,  W.  Va.,  which  is  a  consolidation  of 
nearly  all  the  public  service  properties  in  that  city  and  in 
Morgantown,  W.  Va.  The  Indiana  properties  taken  over 
by  the  newly  organized  company  are  the  City  Electric 
Lighting  Company,  of  Vincennes,  Ind.,  and  the  Vincennes 
Electric  Company.  The  construction  requirements  of  the 
Eastern  Power  &  Light  Corporation  for  1913  call  for  a  total 
expenditure  of  $1,386,000.  With  $350,000  of  this  the  com- 
pany is  to  install  a  hydroelectric  station  rated  at  about 
3000  hp  on  the  Mill  River,  Vermont,  at  Clarendon,  and 
energy  will  be  supplied  from  this  plant  to  Clarendon,  Caven- 
dish, Springfield  and  Manchester.  Vt.,  and  to  Claremont. 
X  II.,  as  well  as  to  intervening  communities.  It  is  also 
planned  to  spend  $786,000  on  the  system  of  the  Reading 
Transit    Company  and  $250,000  in    West    Virginia. 

Will  Engage  in  Transmission  Line  Work. — The  Trans- 
mission Engineering  Company  has  been  organized  in  Pitts- 
burgh to  do  special  transmission-line  work.  The  new  con- 
cern is  affiliated  with  the  Railway  &  Industrial  Engineering 
Company,  manufacturer  of  the  Burke  horn-gap  apparatus, 
and  is  making  a  specialty  of  outdoor  steel  substations  and 
special  work  for  terminal  towers,  station  outlets,  railroad 
crossings  and  similar  requirements.  Its  officers  are:  H.  L. 
1'attcrson,  president;  G.  N.  Lemmon,  vice-president  and 
genera]  manager,  and  B.  W.  Kerr,  secretary-treasurer. 
A.  W.  Burke  is  its  consulting  engineer. 

Convention  of  the  H.  W.  Johns-Manville  Company. — 
About  forty  representatives  of  the  H.  W.  Johns-Manville 
Company  from  various  parts  of  the  United  States.  Canada 
and  Mexico  met  in  an  annual  convention  held  at  the  Con- 
gress Hotel  annex  in  Chicago  on  March  10-15,  inclusive. 
J.  E.  Meek,  general  railroad  manager  of  the  Chicago  office, 
presided  over  the  convention.  The  papers  and  discussions 
dealt  with  general  sales  policies,  improved  methods  of 
train-board  lighting,  illumination  of  railway  stations  and 
platforms  and  insulating  materials. 

Planning  to  Consolidate  Florida  Utilities. — A  number  of 
bankers  and  capitalists  prominent  in  the  public  utility  field 
are  louring  Florida  in  a  special  tram  for  the  purpose  oi  in 
Specting  a  number  of  electric-lighting  and  ice  plant  -  in  thai 
State  with  a  view  to  merging  these  into  one  concern,  which 


will  probably  be  known  as  the  Southern   I  pany. 

About  tweni  v-five  sucl  ed  in  the 

past  ten  days. 

Form  Partnership  to  Manufacture  Electrical  Supplies. — 
James  T.  Hickey  and  John  Schneider,  who  resigned  their 
respective  position-  a-  inspecting  engineer  and  factory  su- 
perintendent with  a  New  York  concern  a  short  time  ago, 
have  formed  a  partnership  and  will  engage  in  the  manufac- 
ture of  transmission-line  supplies  at  Elizabethport,  N.  J. 

Westinghouse  Machine  Plants  Busy. — According  to  ad- 
vices from  Pittsburgh,  the  W  -  Machine  Company 

booked  a  total   of   - I    bu  iness   during   February. 

The  company's  shops  arc  well  occupied  with  new  work, 
and  the  outlook  for  still  further  improvement  in  the  imme- 
diate future  seems  very  promising 

Building  New   Station  at   Spartanburg,  S.  C. — 
Carolina  Light,  Power  &   Railways   Company,  which  is  the 
successor  of  the  Spartanburg  Railway.  Gas  &  Electric  Com- 
pany  and   the    Electric    Power   &    Manufacturing   Company, 
is  building  a  new  10,000-kw  station. 


February  Statement  of  Copper  Producers' Association 

The  February  statement  of  the  Copper  Producers'  As- 
sociation, issued  on  March  8,  showed  a  decrease  of  896,134 
lb.  in  surplus  stocks  and  compared  with  the  January  state- 
ment as  follows: 

, —  February,  pounds — .  , January,  pounds , 

Stocks    on    hand    in    the 

United    Status    ..11    first 

of    month     'S.332  105,312,582 

Production     130.948,881  143,479,625 

254,147,213  248,792,207 

Domestic     deliveries 59,676.492  65.210,030 

Foreign  deliveries   72.168,523  60,383,845 

131.845.015 125,593,875 

Stocks    on     hand 

end   of   month    .  122,302.198  12J.198.332 

NEW  YCKK  METAL  MARKET    PRICES. 

, March    4 ,        , March  1 1 , 

Copper:                                                           Bid.         Asked.  Bid.        Asked. 

Standard,    spot 14.37J/.        14.75  14.37'i       14.75 

£         s        d  £         s        d 

London,    standard,    spit 66        0        0  65        5        0 

Prime   Lake    14.87J4  to  15.00  14.90      to  15.00 

Electrolytic     14.85      to  14.95  14.85      to  14.95 

Casting    14.70      to  14.80  14.70      to  14.80 

Copper    wire,    base 16.00      to  16.25  16.00      to  16.25 

Lead    4.35  4,35 

Nickel    40.00      to  45.00  40.00      to  45.00 

Sheet   zinc,   f.o.b.   smelter 8.25  8.25 

Spelter,    spot 6.35      to    6.45  6.40      to    6.50 

Tin,  spot    47.75  46.25 

Aluminum: 

Prompt    delivery     25.50      to  26.00  25.50      to  26.00 

Future    25.50      to  26.00  25.50      to  26.00 

OLD   METALS. 

Heavy    copper    and    wire 13.50  13.62' j 

Brass,    heavy 9.00                                 9.00 

Brass,   light 7.75 

Lead,    heavy    4.15                                    4.15 

Zinc,    scrap S.12J4 

COPPER  EXPORTs    IN    MARCH. 
Total   tons   to    March    12 


Industrial  Securities 


Per  Cent 


ilmers,  t.r.,  3d  p 
AUis-Chal 

Amalgamai  .     153.SS7.900 

American  Tel,  & 

storage  Battery,  c.       1 
General  Eli    tni  ...     101.203,500 

anion  Tel  . . 
-  price  quoted. 


ELECTRICAL     WORLD 


Vol.  6i,  Xo.   1 1 


Personal 

Mr.  George  W.  Imhoff  has  resigned  as  assistant  treas- 
urer of  the    Port   Arthur   (Tex.)    Light   &  Power  Company. 

Mr.  Arthur  L.  Kelley,  president  of  the  Narragansett  Elec- 
tric Lighting  Company,  Providence,  R.  I.,  has  beeen  critic- 
ally ill  in   Boston,  where  he  is  under  the  care  of  specialists 

Mr.  C.  R.  Bohannon  has  been  appointed  manager  of  the 
new-business  department  of  the  Lmited  Gas  &  Electric  Com- 
pany, which  furnishes  central-station  service  at  both  New 
Albany  and  Jeffersonville.  Ind. 

Mr.  Rome  C.  Saunders  has  been  appointed  commercial 
agent  for  the  Tacoma  Railway  &  Power  Company,  Tacoma, 
Wash.  Mr.  Saunders  was  formerly  connected  with  the 
Minneapolis  General  Electric  Company. 

Mr.  Marshall  E.  Sampsell,  of  Chicago,  president  of  the 
Central  Illinois  Public  Service  Company,  a  subsidiary  of  the 
Middle  West  Utilities  Company,  was  elected  president  of  the 
Illinois  Electric  Railway  Association  on  March  7. 

Mr.  Henry  W.  Howard  has  resigned  his  position  with  the 
commercial  department  of  the  Washington  Water  Power 
Company.  Spokane,  Wash.,  to  become  commercial  agent  <>l 
the  Des  Chutes  Power  Company,  operating  in  the  towns  of 
Prineville,  Madias,  Redmond.  Culver  and  Metolius,  Ore. 

Mr.  Chester  B.  Starbird,  an  electrical  engineer  of  New 
York  City,  has  joined  Mr.  Schuyler  R.  Schaff  under  the 
partnership  name  of  S.  R.  Schaff  &  Company,  and  will  open 
an  office  in  the  Paul  Jones  Building,  Louisville,  Ky.,  for  the 
development,  extension  and  operation  of  utility  properties. 

Dr.  S.  W.  Stratton,  director  of  the  United  States  Bureau 
of  Standards,  Washington,  D.  C,  has  been  elected  a  member 
of  the  Council  of  the  Underwriters'  Laboratories,  Chicago, 
111.  The  council  is  made  up  of  twenty-two  leading  engi- 
neers and  experts  of  the  United  States  and  Canada,  who 
serve  without  recompense  and  supervise  the  technical  work 
of  the  institution. 

Mr.  J.  F.  McGuire  has  been  appointed  manager  of  the 
Consumers'  Power  Company  at  Minot,  N.  D.,  succeeding 
Mr.  H.  E.  Brandli,  resigned.  Mr.  McGuire  has  been  con- 
nected with  H.  M.  Byllesby  &  Company's  new-business 
department  for  several  years,  most  recently  in  the  capacity 
of  commercial  manager  of  the  Consumers'  Power  Company 
at  Faribault,  Minn. 

Mr.  Samuel  Insull,  of  Chicago,  will  deliver  an  address 
before  the  Franklin  Institute  of  Philadelphia  on  March  19, 
the  subject  being  "The  Production  and  Distribution  of 
Energy."  This  paper  will,  in  a  measure,  supplement  Mr. 
Insull's  address  on  "The  Relation  of  Central-Station  Gen- 
eration to  Railway  Electrification,"  presented  at  a  meeting 
of  the  American  Institute  of  Electrical  Engineers  in  New 
York  on  May  5,  1912,  and  discussed  at  the  Boston  conven- 
tion of  the  Institute  on  June  26. 

Mr.  S.  K.  Colby,  vice-president  of  Pierson,  Roeding  & 
Company,  of  San  Francisco,  Cal.,  has  become  associated 
with  the  firm  of  Allen  &  Peck,  Inc.,  of  New  York  City, 
which  operates  a  number  of  electric-railway  lines  in  New 
York  State.  Mr.  Colby  will  continue  his  connection  with 
the  first-named  concern.  He  was  graduated  from  the 
Rensselaer  Polytechnic  Institute  in  1894.  Mr.  Colby  is  a 
member  of  the  executive  committee  of  the  American  Elec- 
tric Railway  Manufacturers'  Association  and  has  been 
closely  connected  with  electric-railway  developments  on  the 
Pacific  Coast. 


Obituary 


Leopold  Fishel,  one  of  the  organizers  of  the  Babylon 
(N.  Y.)  Electric  Light  Company,  died  March  9,  at  the  age 
of  seventy-three. 

Frank  P.  Ohmer,  chief  engineer  for  the  Indiana  &  Michi- 
gan Electric  Company,  South  Bend,  Ind.,  dropped  dead 
from  heart  failure  March  3  while  inspecting  some  of  the 
machinery  at  the  power  plant.  Mr.  Ohmer  was  well  known 
throughout   the   Middle  West. 

Harry  T.  Johnson,  president  of  the  Manhattan  Electrical 


ALFRED    STROM  BERG 


Supply  Company  of  New  York .  City,  died  Wednesday, 
March  5,  at  Daytona,  Fla.,  whither  he  had  gone  several 
weeks  before  fur  a  rest.  The  end  came  after  a  short  illness, 
the  immediate  cause  of  death  being  blood  disease.  Mr. 
Johnson  was  fifty-two  years  of  age  and  is  survived  by  his 
wife  and  mother,  the  latter  ninety-two  years  old.  Twenty- 
five  years  ago  Mr.  Johnson  and  Mr.  J.  J.  Gorman,  then  both 
young  telegraph  operators,  established  the  company  of 
which  Mr.  Johnson  was  president.  From  small  beginnings 
the  concern  has  grown  until  it  now  occupies  a  leading  posi- 
tion among  the  manufacturing  and  supply  firms  of  the  coun- 
try, operating  three  factories  and  five  branch  offices.  Mr. 
Johnson  was  a  member  of  the  New  York  Athletic  Club, 
Wellsville  Lodge,  No.  230,  F.  and  A.  M.,  Ancient  Chapter 
No.  1,  Palestine  Commandery,  and  Mecca  Temple.   ■ 

Alfred  Stromberg,  who  had  been  one  of  the  conspicuous 
figures  in  the  telephone  manufacturing  industry  of  the 
United  States,  died  at  his  home  in  Chicago  on  March  8. 
Mr.  Stromberg  was  born  in 
Sweden  on  March  9,  1861. 
He  was  connected  with  the 
telephone  industry  from  the 
early  days,  his  first  experi- 
ence being  gained  with  the 
great  Ericsson  establishment 
in  his  native  country,  by 
which  he  was  first  employed 
in  1878.  In  1883  young 
Stromberg  came  to  this 
country  and  obtained  em- 
ployment with  the  Chicago 
Telephone  Company.  While 
in  its  employ  he  made  some 
improvements  in  apparatus, 
notably  in  the  automatic 
hook  switch,  which  wen 
regarded  as  meritorious. 
Five  years  later  Mr.  Strom- 
berg became  connected  with  the  Chicago  Electric  Protective 
Company,  a  concern  which  operated  a  burglar-alarm  sys- 
tem in  Chicago.  Here,  too,  the  young  Swede's  inventive 
talent  was  in  evidence  and  he  took  out  a  number  of  patents 
relating  to  this  business.  It  w:as  largely  due  to  his  work 
that  the  business  became  a  success.  In  1893  the  first  of 
the  fundamental  Bell  telephone  patents  expired,  and  Mr. 
Stromberg  was  one  of  the  earliest  to  recognize  the  possi- 
bilities of  the  independent  or  competing  telephone  industry. 
He  was  employed  by  the  Western  Telephone  Construction 
Company,  of  Chicago,  one  of  the  first  independent  manu- 
facturers, and  in  1896,  associated  with  Mr.  Androv  Carlson, 
also  a  Scandinavian  and  a  former  fellow-employee  of  the 
Chicago  Telephone  Company,  he  organized  the  Stromberg- 
Carlson  Telephone  Manufacturing  Company,  of  which  he 
was  made  president.  The  business  of  this  company  was 
very  successful  almost  from  the  start.  It  was  based  at  first 
on  the  inventions  and  practical  ideas  of  Stromberg  and 
Carlson,  but  as  the  business  developed  a  staff  of  designers 
was  employed.  The  growth  of  the  company  was  very 
largely  due  to  Mr.  Stromberg's  great  energy  and  the  real 
genius  he  displayed  in  the  design  and  manufacturing  of 
telephone  systems.  The  company  was  capitalized  for  $50,- 
000,  but  in  1002  the  business  was  sold  out  to  a  group  oi 
Rochester  (N.  Y.)  capitalists  for  $750,000.  The  new  own- 
ers retained  the  services  of  Mr.  Stromberg  for  three  or  four 
years,  but  he  gradually  withdrew  from  the  business  and 
returned  to  Chicago.  In  that  city  he  organized  several 
years  ago  the  Stromberg  Electric  Company,  which  manu- 
factures electric  time  stamps,  and  he  also  was  largely  in- 
strumental in  the  organization  of  the  Stromberg  Motor 
Devices  Company,  which  makes  carburetors  and  automobile 
accessories.  Mr.  Stromberg  was  a  self-made  man  of  great 
natural  ability.  He  possessed  a  magnetic  personality  and 
was  popular  among  independent  telephone  men.  In  busi- 
ness he  was  very  shrewd,  but  he  was  not  without  a  vein  of 
mysticism,  which  did  not  usually  affect,  however,  his  great 
common  sense  in  all  the  practical  relations  of  life.  He  was 
a  thirty-third-degree  Mason,  a  Knight  Templar  and  a  mem- 
ber of  the  Union  League  Club  of  Chicago.  He  is  survived 
by  a  widow  and  four  children.  While  Mr.  Stromberg  had 
not  been  in  perfect  health  for  some  time,  death  came 
rather  suddenly. 
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ANNISTON,  ALA.— The  Ragland  Wtr.  Pwr.  Co.,  of  Ragland,  has  ap- 
plied to  the  City  Council  for  a  franchise  to  supply  electricity  in  Annis- 
ton.  The  company  will  get  its  power  from  lock  4  on  the  Coosa  River, 
about  18  miles  from  Anniston.  W.  T.  Brown,  of  Ragland,  ii  president 
of  the  company. 

RAGLAND,  ALA.— Preparations  are  being  made  by  the  Ragland  Wtr. 
Pwr.  Co-  for  the  construction  of  a  hydroelectric  power  plant  on  the 
Coosa  River,  lock  4.  The  company  proposes  to  raise  the  dam  from  its 
present  height  of  15  ft.  to  18  ft.  and  ultimately  to  22  ft.  It  is  estimated 
that  10,000  hp  can  be  developed,  which  will  be  transmitted  to  Ragland, 
Anniston  and  other  cities.  W.  T.  Brown,  of  Ragland,  is  president  of  the 
cumpany. 

ST.  JOHNS,  ARIZ.— A  franchise  has  been  granted  to  the  Little  Colo- 
rado Lt.  &  Pwr.  Co.  to  erect  transmission  lines  along  certain  highways 
in  Apache  County  and  on  certain  streets  in  the  city  of  St.  Johns. 

GRAVETTE,  ARK.— The  commission  has  awarded  the  contract  for 
construction  of  an  electric-light  plant  and  water-works  system  to  A,  J. 
Foster,  of  Joplin,  Mo.  Orders  have  already  been  placed  for  material 
for  the  proposed  systems.  The  cost  of  the  work  is  estimated  at  about 
$20,000. 

\\  \1  NUT  RIDGE,  ARK— The  Public  Service  Utility  Corpn.  of  Dela- 
ware is  reported  to  have  purchased  a  large  block  of  stock  in  the  Walnut 
Ridge  &  Hoxie  Lt.,  Pwr.  &  Trans.  Co.  The  new  'In- rs,  it  is  said,  pro- 
pose  to    enlarge    the   plant    at   Walnut    Ridge    and    take    over   the    electric 


plants  at  Black  Rock  and  Pocahontas  ; 
and  motors  in  those  towns. 

BURBANK,  CAL.— A  special  electior 
on  the  proposition  to  issue  $20,000  foi 
electric-light  plant. 

FULLERTON,  CAL.— Bids  will  be  1. 
of  Pullerton  for  the  construction  of  a 
mil;    plant    for    the    municipal    water-worl 


i<l    furnish    electricity    for   lamps 


will   be   held    Ma 
the    installation 

ceived   by   1  he   B01 
].n  ge   eleel 

s    system.      Sloan 


ch    26    to   vote 
>f    a    municipal 

rd  of  Trustees 
ipeiated    pump- 

&    Kolison    are 


GRIDI.KY.  <  \L— The  Pacific  Gas  &  El.  Co.,  San  Prancisco,  has  pur- 
c based  frorn  the  citj  tin.  electric  distributing  system,  consisting  of  several 
miles  of  wires  and  poles  located  outside  of  the  city  limits.  The  Board  of 
Trustees  has  decided  to  abandon  the  plan  of  supplying  energy  outside  of 
tin    1  ii  \ . 

IIANFORD,  CAL.— The  H.  G.  Laccy  Co.,  which  has  recently  com- 
pleted an  extension  of  its  transmission  line  to  the  Eucalyptus  schoolhouse, 
4  miles  iouth  "i  the  city,  has  comph  ted  plana  foi  anothei  exten  ion,  work 
on   which  will  begin  at  once. 

I  ENDSAY,  CAL.— The  State  Railroad  Commission  has  granted  the  Tu- 
lan  <  ountj  Pwr.  Co.,  of  Lindsay,  permission  to  issue  $300,000  in  bonds, 
the  proceeds  to  be  used  to  pay  outstanding  indebtedness  and  extend  its 
transmission  lines. 

LIVINGSTON,  CAL— The  San  Joaquin  Li  X  Pwi  Co.,  of  Fresno, 
will  soon  begin  work  on  the  erection  of  a  transmission  line  from  Livings- 
ton to  the  Edgar  Hogan  ranch  on   Merced  River. 

LOS  ANGELES,   CAL.— Llewellyn    Brothei  I    th<     Llewellyn 

Iron  Works,  which  have  recently  started  the  construction  of  a  large 
factory,  to  cost  $750,000,  at  Torrance,  near  Los  Angeles,  will  build  a 
large    power    plant    in    connection    with    the    propo 

LOS  GATOS,  CAL.— The  Los  Gatos  Tel.  Co.  has  applied  to  the  Stat< 
Railroad  Commission  for  permission  to  increase  its  capital  stock  by  $25,000, 
the  proceeds  to  )<<■  used  for  the  purpose  of  making  additions  to  its  plant 
and   equipment. 

MOUNTAIN  VIEW,  CAL.  The  Board  oi  Trustees  has  decided  to 
call    an    rlniion    1,,    -nlinni    i  he    proposition    to    i^.iir    bonds     for    thi     mstalla- 
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tion  of  a  municipal  electric-light  pla 
sj  stem    to  t  lie   voters. 

OROVILLE,  I  M  The  Oro  El. 
start  or  consti  m  tion  of  its  [at  ge  dai 
Humbug   \  allej    aboul   April   15. 

<>ku\  11  i,k,  CAL.— The  Greal    Western  P         -  I         ■    1  1  tncisco, 

it  is  reported,  has  announced  that  upon  completion  this  year  of  I 
Meadows  dam  work  will  begin  immediately  on  the  construction  of  four 
additional  powei  pi. mis  at  .1  cosl  of  $8,000,000.  The  plans  provide  for 
the  total  development  of  675,000  hp,  to  be  completed  by  1915,  and  inelude 
the  enlargement  of  the  present  plant  at  Las  Plumas,  increasing  the  output 
to   82,000  hp    (this   work   is   to   be   completed  instruction   of  a 

new  power  house  a1  Bartles  bar  on  the  north  fork  of  the  Feather  River-. 
erection  oi  a  new  power  house  ai  Grasner's  place  on  the  north  fork 
near  Mosquito  t  reek  (this  will  include  a  tunnel  6  miles  long),  and  the 
construction  ol  a  plant  ai  the  Junction  ol  Butte  Creek  and  the  north 
fork. 

SAN  FRANCISCO,  CAL.— The  Mount  Konocti  Lt,  &  Pwr.  Co.,  of 
Lake  County,  has  applied  to  the  State  Railroad  Commission  to  issue 
$20,000  in  capital  stock  and  notes  to   the  amount   of  $5,000. 

SAN     FRAN(  [SCO,    CAL.— The    Hoard    of    Supervisors    has    passed    an 
ordinance   ordering   the   construction    of   an   extension    of   the   Geary 
municipal    railway    along    Van    Ness     Wenue,    from     Market    Street    to    the 
bay. 


SAN    FR.W<    ['SCO  -The    Panama-Pacific    International    Exposi- 

tion Co.   has  entered  into  a  contract  '  under 

the   terms   of   which    in    the    next   three   and    one-half   years   the   latter    will 
all  energy   required   Foi  otors  during  the  term  of  the 

World's    Fair    in    San    Francisco    in    1915    and    during    the    period    of    con- 
ion   and   dismantling.      It   is   estimated   that   about    20,000   hp   will   be 
required.      Contracts   have   also  been   signed  whereby   the    Pacific   Company 
will   furnish  all   steam  and  gas  require  1  by  the  Exposition. 

VENICE,   CAL.— Tl  1    adopted  a  resolution  author- 

izing   City    Attorney    Hanna    to   draw    up   an    ordinance    providing   for   the 
establishment  of   an   electric-light 

YREKA,  CAL.— The  California-Orei         1 
extending  its  transmission   lines  in   many   directions   to  connect    with   large 
irrigation    pumping  units. 

FARMINGTON.    CO  EL    Lt.    &    Pwr.    Co.,    of    Farm- 

ington,    has    petiti  lature    for    an    amendment    of    its 

charter  allowing  it  to  im  ick  from  $125,000  to  $500,000. 

LITCHFIELD,  I  ONN.— The  Litchfield  El.  Lt.  &  Pwr.  Co.  expects  to 
install  within  the  next  six  months  one  300-kw,  three-phase,  60-cycle,  2300 
volt  generator  directly  connected  to  a  500-hp  engine.  Within  the  next 
five  months  the  company  expects  to  purchase  a  500-hp  engine  and 
the  next  four  months  three  25-kw,  2300-1 100-volt,  60-cycle,  singli 
transformers  and  2  tons  of  weather-proof  wire.  A.  J.  Fromholz  is 
managi  r. 

WASHINGTON,  I).  C— Proposals  will  be  received  at  the  Bureau  of 
Yards  and  Docks,  Navy  Department,  Washington,  D.  C,  until  April  12 
for  furnishing  eleven  15-ton  locomotive  cranes  with  grab-bucket  equip- 
ments, delivered  and  erected  at  the  naval  station,  Pearl  Harbor,  H 
and  navy  yard,  Puget  Sound,  Wash.  Specifications  may  be  obtained  on 
application  to  the  Bureau  of  Yards  and  Docks.  The  cost  of  the  work 
is  estimated  at  $99,000.     II.   R.   Stanford  is  chief  of  bureau. 

ARCADIA,    FLA.— The     Vrcadia    El.    Lt., 
electric   light    and    ice    plant    to    the    Utilities    Securities    Corpn.,    which    will 
operate    the    plant    under    the    name   of   the    Arcadia    I  The 

telephone  exchange  is  still   held  by   the  original  owners  and  will  be  known 
as  the    Arcadia  Tel    I  0. 

CHIPLEY,    FLA       I    .ntracl      will    bi     awarded    by    the    Chiplej     It.    & 
Pv        Co.  in   about   30  days   for  the  construction  of  an   electric-light   plant. 
The    equipment    will    include    two   boilers,    a    115-hp   steam    engine,    5   miles 
of    wire    and    cypress    poles.      Meters    will    be    required    for    all    bin 
N.     \ .    Myers,    |r.,    1  ■    pri 

JACKSONVILLE,    FLA.     Thi     Boa        of  B  I  -    has    awarded 

the   contract    for   the    underground   cable    for   lighting   the   business    section 
of  the  city  to  the  ]  1  lectrical  Co.,  of  Jacksonville,  for  about  $115,- 

000.     II.   R.  Worthington  is  manager  of  the  Florida  Electrical  Co. 

MILTON.  PLA— The  Town  Council  is  considering  an  issue  of  $40,000 
in  bonds  for  the  installation  of  a  municipal  electric  light  plant  and  water- 
works   system. 

IIOM1  R.VILLE,  GA  I  H  1  klier,  of  Homervillc,  contemplates  the 
installation  of  electric-light  and  ice  plants  here,  and  would  like  to  com- 
municate  with  manufacturers  in  regard  to  electrical  equipment  and  ice 
machinery. 

ROCHELLE,  GA.— The  J.   B.    Mc<  Atlanta,   Ga„   has  been 

I   to  make  surveys  and    |  for   the  installation   of   a   mu- 

nicipal   electric-light    plant   and    water-works    system.      The    proposition    to 
issue  bonds  for   construction   01    same   will    lie   submitted   to  3  vote  as  soon 
mates  are  made.      \V     1       I  artei    is  city  clerk. 

SAVANNAH,    G  V — The    Fairhopc    Land    Co.    is    making 
for   the    development    of    an    in  er,    to    be   known    as    Fairhopc, 

on  the  Sapelo  River,  in    M    Cntosh   C  Savannah.     The 

company    proposes    to    install    electric-light    and    ice    plants, 
phone    system,    etc.       A.     II.     <  \  ..       .  I 

Building,   Savannah,   is   general   managi 

ASSUMPTIl  IN,  ILL.— Th. 
its  capital    stock   from   $5,000   to   $25,000. 

BETHALTO,   ILL.      H  .rson,  of  Bunker  Hill,  is  contemplat- 

ing  the  erection   of   a 

! 

City,  is  to  1 

DF  KALB,  ILL— The  cit)  plating  the  in-: 

of    an    ornamental    street-light. 

forced  granite  concrete  standards,  carrying  6.6  amp  lamps,  will  be  < 
Armored  cable  placed  in  underground  conduits  will  be  used.  T.  H, 
is  chairman  of  the  lighting  committee  and    \.    R     Russell   is  city 

ELGIN.    ILL. — The    City    Council    has    appointed    a   committee, 
ing  of   Mayor  Fehrman  and  Commissioners  Hunter  and  Russ< 

,  meal    engineer    to    pre|  of    the    cost    of    a    municipal 

electric   light    plant.      The    city    now    owns    a    plant    which    is    leased    for    a 
number    of    years. 

FINDLAY,    ILL.— The    Vil  is    sold    the    municipal    el 

ntral    Illinois     P  IH.i    for 

$6,000.       The    company     has    already     been    granted    a     franchise     in     the 
village. 

GA1  1  SB1  RG,  ILL.— The  Galesburg  Utilities  Co.  contemplates  the 
erection   of  a   transmission    line   from  Galesburg.   at  a  cost 

of    $S5,000.      Energy    will    be    secured    from    the    plant    of    the    Mississippi 
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River    Pwr.    Co.    at    Keokuk,    arrangements    having   already    been    made    fur 
building  a  transmission  line   from  the  Keokuk  dam   to  Dallas   City. 

HILLSBORO,  ILL— The  Hillsboro  El.  Lt.  &  Pwr.  Co.  will  build  a 
transmission  line  which  will  connect  Palmer  and  Morrisonville  with  ils 
line  at  Harvel.     J.  J.  Frey  is  president  and  general  manager. 

LEWISTOWN,  ILL.— The  Canton  Gas  &  El.  Co.,  of  Canton,  con- 
templates  extending  its  transmission  line  from  Canton  to  Lewistown  to 
supply  electricity  in  the  latter  place. 

MACOMB,  ILL. — The  lighting  committee  appointed  by  Mayor  Keefer 
to  secure  estimates  of  the  cost  of  installing  a  municipal  electric-lignt 
system  has  submitted  its  report  to  the  Council.  The  report  provides  for 
an  initial  installation  of  50  arc  lamps  and  25  incandescent  lamps  for 
street  lighting.  The  power  plant  equipment  is  to  consist  of  one  100-lamp, 
4-amp  Brush  arc  generator,  one  75-hp  Corliss  engine  and  switchboard, 
SO  4-amp  arc  lamps,  25  series  incandescent  lamps  to  be  erected  on  wall 
brackets,  150  miles  of  pole  line  construction  with  necessary  arc  lamp 
suspensions,  at  a  total  cost  of  $13,478.  D.  II.  Simmonds  is  a  member  of 
the  committee. 

MINONK,  ILL.— The  Illinois  Central  R.  R.  Co.  is  contemplating  in- 
stalling electrical  power  at  its  coal  chutes,  roundhouse  and  other  build- 
ings  in   Minonk. 

MOLINE,  ILL.— The  People's  Pwr.  Co.,  of  Moline,  has  awarded  Hie 
contract  for  rebuilding  its  power  plant  in  Moline  to  Henry  W.  Horst,  of 
Rock   Island,   for  $25,000. 

MONTICELLO,  ILL.— An  option  has  been  taken  on  the  plant  of  the 
Monticello  El.  Lt.  &  Pwr.  Co.  by  the  Illinois  Trac.  System,  of  Cham- 
paign,  which  proposes  to  supply  electricity  here,  to  be  transmitted  from 
Champaign.  C.  A.  Tatman  is  secretary  and  manager  of  the  Monticello 
company. 

NAPIERVILLE,  ILL.— The  Du  Page  County  EI.  Lt.  &  Pwr.  Co.,  a 
subsidiary  of  the  Aurora,  Elgin  &  Chicago  R.  R.  Co.,  has  been  granted 
a  10-year  franchise  to  supply  electricity  here.  A  transmission  line  will 
be  erected  from  the  substation  at  Warrenville  to  Napierville,  a  distance 
of    4    miles. 

NOBLE,  ILL. — Arrangements  are  being  made  for  the  installation  of 
an  electric-lighting  system  here.  The  service  will  be  supplied  by  the  Cen- 
tral Illinois  Pub-   Ser.  Co.,  of  Mattoon,  from  its  plant  at  Olney. 

SHELBYVILLE,  ILL.— Application  has  been  made  to  the  City  Council 
by  the  Central  Illinois  Pub.  Ser.  Co.,  of  Mattoon,  111.,  for  a  50-year 
franchise  to   operate  a   high-tension  transmission   line   through    Shelbyville. 

SILVIS,  ILL. — The  Village  Board  has  decided  to  replace  the  present 
arc  lamp  street-lighting  system  with  tungsten  lamps.  The  United  Lt.  & 
Power  Co.,   of   East  Moline,  furnishes  the  street-lighting  service. 

SOUTH  CHICAGO,  ILL.— Sealed  proposals  will  be  received  at  the 
office  of  the  supervising  architect,  Treasury  Department,  Washington, 
D.  C,  until  May  2,  for  construction,  including  plumbing,  gas  piping, 
heating  apparatus,  electric  conduits  and  wiring,  interior  lighting  fixtures 
and  approaches  of  the  United  States  post  office  at  South  Chicago.  Draw- 
ings and  specifications  may  be  obtained  from  the  above  office  or  from  the 
custodian  of  site  at  South  Chicago.     O.  Wenderoth  is  supervising  architect. 

GOSHEN,  IND. — The  City  Council  has  approved  the  preliminary  plans 
of  Burns  &  McDonnell,  of  Kansas  City,  consulting  engineers,  for  re- 
habilitating the  municipal  electric-light  plant.  The  plans  call  for  two 
generators,  one  of  250  kw  and  the  other  of  75  kw,  the  first  for  night  load 
and  the  other  for  day  load ;  one  engine,  with  jet  condenser ;  one  new 
switchboard  complete;  ornamental  lamps  on  Main  Street,  from  Middle- 
bury  to  Jefferson  Street,  and  on  Lincoln  Avenue,  from  Ninth  to  Second 
Street,  alternating-current  arc  and  tungsten  lamps  in  the  residence  dis- 
trict; piping  over  boilers,  and  completely  remodeling  the  outside  dis- 
tributing system. 

WINDFALL,  IND.— The  Board  of  Trustees  has  entered  into  a  contract 
with  the  Indiana  Union  Trac  Co.  to  furnish  electricity  for  lighting  the 
town,  also  for  commercial  and  domestic  purposes. 

AFTON,  IA. — The  City  Council  has  voted  to  enter  into  a  contract  with 
the  Creston  Mutual  El.  Lt.,  Ht.  &  Pwr.  Co.  to  furnish  the  city  with 
electricity.  The  company  will  erect  a  transmission  line  to  Afton.  A  24- 
huur  service  will  be  established  when  the  new  system  is  installed. 

ALBION,  IA.— A  special  election  will  be  held  March  27  to  vote  on 
the  proposition  to  grant  a  franchise  to  the  Iowa  River  Lt.  &  Pwr.  Co., 
of  Eldora,  to  furnish  electricity  for  lamps  and  motors  here.  J.  H.  Har- 
denburgh   is  vice-president   of   the   company. 

BAYARD,  IA. — The  proposition  to  install  an  electric-light  plant  in 
Bayard  will  be  submitted  to  the  voters  about  May  1.  George  C.  O'Dona- 
ghey,  of  the  engineering  and  mining  department  of  the  Alamo  Engine 
&  Supply  Co.,  of  Omaha,  Neb.,  will  make  surveys  and  prepare  plans  for 
the  proposed  plant.      F.    E.    Munger   is   clerk. 

BURLINGTON.    IA.— Walsh    Brothers   have  closed   a  contracl    with   the 
Mississippi    River   Pwr.    Co.,    of    Keokuk,   whereby   the   latter   will    furnish 
energy   for   the    Burlington    Street   Railway   system    and   the   light,   heat    and 
plants. 

I  LINTON,  I  A. — The  civic  improvement  committee  of  the  Clinton  Com- 
mercial Club  announces  that  ornamental  street  lamps  will  be  erected  on 
four  blocks   of   Second   Street.      N.    D.    Patterson   is   interested. 

FO'NTANELLE,  IA.— A  petition  has  been  presented  to  the  Council 
asking  for  action  relative  to  the  installation  of  an  electric-light  plant  and 
water-works  system.      An   election    will    probably   be  called   about    April    1, 


and  if  the  project  is  approved  by  the  voters  it  is  proposed  to  erect  a  7- 
mile  transmission  line  to  a  plant  in  an  adjoining  town  or  to  install  an 
oil-engine  plant,  probably  of  80  hp.  About  120  meters  will  probably  be 
needed.     As  yet  no  engineer  has  been  engaged. 

GREENFIELD,  IA.— Contracts  will  be  awarded  by  the  City  Council 
on  April  11  for  the  installation  of  a  new  municipal  electric-light  plant 
here.     J.  B.  Hill,  of  Iowa  City,  is  consulting  engineer. 

LE  MARS,  IA. — A  special  election  has  been  called  for  March  20  lo 
vote  on  the  proposition  as  to  whether  the  city  shall  purchase  the  electric- 
light  and  water-works  systems  now  owned  and  operated  by  the  Le  Mars 
Wtr.  &  Lt.   Co. 

LEON,  I  A. — The  Leon  El.  Co.  has  increased  its  capital  stock  from 
$30,000  to  $100,000,  the  proceeds  to  be  used  for  additions  and  improve- 
ments to  its  system.  The  company  is  now  erecting  a  transmission  line 
to  Garden  Grove,  which  later  will  be  extended  to  Humeston.  The  resi- 
dents of  Weldon  have  asked  the  company  to  furnish  electrical  service  in 
that  town,  and  its  transmission  lines  will  probably  be  extended  to  that 
place  and  possibly  to  other  towns  in  the  county. 

LISCOMB,  IA. — At  an  election  held  recently  the  proposition  to  grant 
the  Iowa  River  Lt.  &  Pwr.  Co.,  of  Eldora,  a  25-year  franchise  to  fur- 
nish   electricity    in    Liscomb    was    carried. 

LOW  MOOR,  IA. — A  proposition  has  been  submitted  to  the  City  Coun- 
cil for  the  installation  of  an  electric-light  plant  in  Low  Moor.  As  yet  no 
definite  action  has  been  taken.     John  T.  Chandler  is  city  clerk. 

MANCHESTER,  IA.— The  Hoag  El.  Lt.  S:  Pwr.  Co.  contemplates  ex- 
tensive improvements  to  its  plant  and  service.  Additional  equipment  will 
be  installed  in  order  to  equip  the  plant  to  furnish  a  24-hour  service.  E. 
W.  Hoag  is  owner  and  manager. 

PERRY,  IA.— The  Chicago,  Milwaukee  &  St.  Paul  Ry.  Co.  is  planning 
to  install  an  electric  plant  at  its  terminal  in  Perry,  to  furnish  electricity 
for  lighting  the  coaling  and  water  plants,  car  shops,  yards,  etc.  Electric 
lamps  will  also  replace  the  oil  lamps  for  lighting  the  switches  in  Perry. 

PRESTON,  EA.  —  Plans  and  specifications  are  being  prepared  for  a 
municipal  electric-light  plant  in  Preston.  J.  B.  Hill,  of  Iowa  City,  has 
been   retained  as  consulting  engineer. 

QUASQUETON,  IA.— Petitions  are  being  circulated  asking  the  City 
Council  to  call  an  election  to  submit  to  the  voters  the  proposition  t<> 
issue  bonds  for  the  installation  of  a  combined  electric-light  plant  and 
water- works   system. 

ROCKWELL,  IA. — The  voters  have  approved  the  proposition  to  grant 
C.  C.  Carhart,  of  Sheffield,  a  franchise  to  operate  an  electric-light  system 
here.  A  transmission  line  will  be  erected  from  the  power  plant  in  Shef- 
field to  Rockwell,  a  distance  of  6  miles. 

SPENCER,  IA.— The  City  Council  has  decided  to  extend  the  municipal 
electric-light  service  to  South  Spencer.  Plans  are  being  prepared  for  im- 
provements and  enlarging  the  municipal  plant.  K.  C.  Gaynor,  of  Sioux 
City,  is  consulting  engineer. 

STATE  CENTER,  IA.— The  proposition  to  grant  a  franchise  to  the 
Iowa  Ry.  &  Lt.  Co.  to  distribute  electricity  in  State  Center  may  be  sub- 
initted  to  the  voters  at  an  election  to  be  called  soon. 

BUFFALO,  KAN.— The  Buffalo  El.  Lt.  &  Pwr.  Co.  has  recentlj 
installed  an  electric  light  and  power  plant  at  the  Buffalo  brick  works  to 
furnish  electricity  for  lamps  and  motors.  The  equipment  consists  of  twi 
90-kw.  60-cycle  alternating-current  generators,  with  switchboard  equip 
ment,  transformers,  etc;  about  150  poles,  8  miles  of  wire  and  20  West- 
inghouse  meters.  At  present  the  company  does  not  furnish  street-lighting 
service.     H.  J.  Huiskamp,  Jr.,  is  president. 

CONCORDIA,  KAN.— Proposals  will  be  received  at  the  office  of  the 
supervising  architect,  Treasury  Department,  Washington,  D.  C,  until 
March  31,  for  construction  complete,  including  plumbing,  heating  ap- 
paratus, gas  piping,  electric  conduits  and  wiring  and  interior  lighting 
fixtures  and  approaches,  of  the  United  States  post  office  at  Concordia, 
Kan.  Drawings  and  specifications  may  be  obtained  at  the  above  office 
or  from  the  custodian  of  site  at  Concordia.  O.  Wenderoth  is  super- 
vising   architect. 

TOPEKA,  KAN.— The  Shawnee  Milling  Co.  has  applied  to  the  city 
commissioners  asking  that  it  might  be  allowed  to  utilize  the  power  devel- 
oped at  the  city  crematory  to  generate  electricity.  The  company  also 
asks  for  a  franchise  to  distribute  electricity  in  the  main  business  district 
in  Topeka.  It  is  proposed  to  secure  a  lease  on  the  garage  plant  and  to 
.erect  buildings  nearby  to  install   generating  equipment,   etc. 

CORYDON,  KY. — The  contract  for  equipment  of  the  new  municipal 
electric  light  and  power  plant  has  been  awarded  to  the  L.  H.  Swanson 
Co.,   of   Evansville,   Ind. 

LAWRENCEBURG.  KY.— Bids  will  be  received  at  the  office  of  the 
supervising  architect,  Treasury  Department,  Washington,  D.  C,  until 
April  8  for  construction,  including  plumbing,  heating  apparatus,  gas  pip- 
ing, electric  conduit  and  wiring  and  lighting  fixtures,  of  the  United 
States  post  office  at  Lawrenceburg,  Ky.  O.  Wenderoth  is  supervising 
architect. 

MIDDLESBORO.  KY.—  The  property  of  the  Middlesboro  El.  Co.  has 
been  purchased  by  the  Kentucky  Utilities  Co.  for  $100,000. 

PADUCAH,  KY. — Extensive  improvements  are  contemplated  by  the 
East  Tennessee  Tel-  Co.  to  its  local  system,  involving  an  expenditure  of 
$.W0, 
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PINEVILLE,  KY.— Plans  for  the  construction  of  a  large  power  plant 
in  Bell  County,  to  cost  $1,500,000,  are  under  consideration.  It  is  pro- 
posed to  supply  electricity  for  lamps  and  motors  at  the  many  coal  mines 
in  this  section  of  the  State;  also  to  the  border  counties  of  Virginia  and 
Tennessee.  Col.  Charles  W.  Metcalfe,  D.  Boone  Logan,  president  of  the 
Bell  County  National  Bank;  T.  F.  Gibson  and  H.  J.  Gibson,  all  of  Pine- 
ville,  are  interested  in  the  project. 

WILLIAMSTOWN,  KY.— A  franchise  has  been  awarded  to  J.  M. 
Kilcy  to  install  an  electric-light  plant  in  Williainstown.  Equipment  for 
the  proposed  plant  will  be  purchased  in  the  near  future. 

WILLI  \MSTOWN,  KY.— The  Queen  &  Crescent  Railway  is  planning 
to  equip  its  electric  block  and  switch  signals  with  electric  lamps  from 
Williamstown  tn  Ludlow,  a  distance  of  35  miles.  It  also  proposes  to 
light  all  the  railway  stations  with  electricity.  The  company  also  plans 
to  equip  the  division  from  Ludlow  to  Danville  with  a  telephone  system 
for  train   dispatching   to   take  the   place   of  the  present   telegraph   system. 

ELLERSLIE,  MD.— The  Cook's  Mill  El.  &  Pwr.  Co.,  owned  by  Deal 
Brothers,  of  Cumberland,  has  been  granted  permission  by  the  Allegany 
County  road  directors  to  erect  transmission  lines  over  the  county  roads 
from  the  Pennsylvania  State  line  to  Corrigansville  foi  the  purpose  ol 
supplying    electricity    here. 

ELLERSLIE,  MD.— The  Allegany  County  Road  Directors  have 
granted  the  Andrew  Ramsay  Corpn.  a  franchise  to  erect  transmission 
lines  along  the  highways  of  the  county  from  a  point  near  Ellerslie  to  Cor- 
rigansville. The  company  proposes  to  erect  a  large  electric  light  and 
power  plant  near  Ellerslie  to  supply  electricity  for  its  large  brick  plant 
at  Mount  Savage  and  also  for  lamps  and  motors  in  Ellerslie.  The  com- 
pany lias  secured  permission  from  the  Legislature  to  consolidate  its  plants 
at   Mount   Savage  and   Ellerslie. 

BEVERLY,  MASS.— The   Beverly  Gas  &   El.   Co.   contemplates   increa 
iiiy  its  capital  stock  to  provide  funds  for  additions  to  its  plant  and  system 
jnd    for    extending   its   underground    conduit    circuit    about    5    miles.      The 
present  docks  on  River  Street  are  to  be  enlarged  and  the  plant   improved. 

BOSTON,  MASS.— The  Edison  El.  Illg.  Co.  has  acquired  a  site  on 
Stuart  Street,  on  which  it  will  erect  a  six-story  building  to  be  used  as  a 
substation  to  serve  a  territory  within  a  radius  of  about  a  mile.  The  cost 
of  the  station  complete  is  estimated  at  between   $300,000  and  $400,000. 

CHATHAM,  MASS.— The  Buzzards  Bay  El.  Lt.  Co.,  of  Falmouth, 
contemplates  extending  its  transmission  line  to  Chatham  to  furnish  elec- 
trical service. 

FALL  RIVER,  MASS.— The  aldetmanic  committee  on  street  lamps  has 
voted  to  accept  the  proposition  of  the  Fall  River  El.  Lt.  Co.  for  the  in- 
stallation of  an  ornamental  lighting  system  consisting  of  84  lamps  in  the 
central  business  section  of  the  city.  The  committee  has  voted  an  exten- 
sion of  the  special  lighting  system  on  Bank  Street  between  North  Main 
and  Rock  Streets,  and  further  south  on  Main  Street  from  Columbia  to 
Morgan    Street. 

HOLYOKE,  MASS.— Proposals  will  be  received  by  the  Gas  and  Electric 
Department  until  March  24,  for  furnishing  various  supplies,  including 
coal,  coke,  gas  meters,  incandescent  lamps,  meters  and  transformers  and 
all  other  supplies  used  in  generating  gas  and  electricity.  John  J.  White 
is  Mayor  and  acting  manager  of  the  Gas  and  Electric  Department. 

SOUTH  HADLEV  FALLS,  MASS.— The  Amherst  Pwr.  Co.  has  pur 
chased  tin-  capital  stock  of  the  South  Hadley  Falls  El.  Lt.  Co.  The  saL 
does  not  include  the  building  occupied  by  the  electric  plant  here.  The 
local  station  will  be  closed  and  energy  will  be  supplied  by  the  Amherst 
Pwr.  Co.  from  its  substation  at  Mount  Tom.  Extensive  improvements  will 
be  made  by  the  new  owners,  including  the  erection  of  a  substation  in 
South    lladley  Falls  and  extension  of  the  system  to  include  Granby. 

SPENCER,  MASS.— The  Spencer  Wire  Co.  has  decided  to  equip  it- 
plant  in  Wire  Village  with  electrically  driven  machinery  and  to  light  the 
five  mills  with  electricity.  It  is  understood  that  energy  will  be  furnished 
by  the  Spencer  Gas  Co.  Improvements  will  be  made  to  the  plant  of  the 
Spencer  Gas  Co.  to  enable  it  to  supply  a  24-hour  service. 

BATTLE  CREEK,  MICIL— Plans  are  being  prepared  for  extendini 
the  ornamental  street-lighting  system  on  Wesl  Main  Street  as  far  as 
Washington   Street,  then  up  Washington  to  the   Sanitarium   Annex. 

CORUNNA,    MICH.— The   Village   Board    has   entered    int..    .,    . 
with  the  Consumers'  Pwr.  Co.  to  install  50  60-watt  street  lamps. 

DETROIT,  MICH.— The  Solvay  Process  Co.  has  taken  out  a  permit 
to  erect  a  10-story  steel  factory  building  to  cost  about  $200,000,  work  on 
which  will  start  in  the  spring.  Considerable  electric  equipment  will  be 
used  and  an  elevatoi    will  he  installed. 

FLINT,    MICH— It   is   reported    that     \     \l     King ol    Cleveland, 

Ohio,    assistant   commercial    engineer    of   the    National    Electric    Lamp    As- 
sociation, has  !„.,.,,  authorized  to  prepare  two  sets  of  plans  for  street  light- 
ing to   be   presented   to   the   lighting   committee.      One   plan    will    p 
for  a  cluster-lamp  system  and  the  other  for  a  single  are   la 
a   standard. 

HOI  1  Y,    Mil  H.— The   Edison  El.  Illg.  Co.,  of  Detroit,  has  applied   foi 
a    franchise    here.      The    company    has    asked    for    franchises    in    all    the 
townships   between    Detroit  and  Holly.     An  election  I 
townships  to  vote  on  the  proposition. 

LANSING,    MICH.— The    Board    of    Electric    Light    Commissioners    has 
authorized    the    purchase    of    a    2000-kw    steam    turbine    from    the     \ 
Chalmers   Co.,  to  cost  $31,700;   also  a   3,000,000-gal.   motor-driven   ci 


ugal    pump    from    the    Alberger    Pump    &    Condenser    Co.,    of    Milwaukee, 
to  be  installed  in  the  municipal  power  plant. 

MARQUETTE,  MICH.— Three  rotary  electric  pumps  are  to 
stalled  in  the  city  water-works.  Transmission  lines  will  connect  the 
water-works  with  the  high-tension  line  from  the  generating  station  at 
Dead  River.  A  switchboard  and  three  transformers  to  step  the  current 
down  from  6600  volts  to  a  voltage  low  enough  for  the  motors  will  also 
be  installed. 

MUSKEGON,  MICIL— The  city  of  Muskegon  is  considering  the  instal 
lation   of  an   ornamental   street-lighting  system   on   Western   Avenue. 

PETOSKEY,  MICH.— Proposals  will  be  received  at  the  office  of  the 
supervising  architect,  Treasury  Department,  Washington,  D.  C,  until 
May  1  for  the  construction,  including  plumbing,  gas  piping,  steam-heating 
apparatus,  electric  conduits  and  wiring,  interior-lighting  fixtures  and  ap 
proaches,   of  the   United    States    posl    office  [ich.      Drawings 

and    specifications    may    be    obtained    at    the    above    office    or    from    the 
custodian  of  site  at  Petoskey.     1  ).  Wendcroth  is  supervising  architect. 

VANDALIA,  MICIL— The  Council  has  contracted  with  the  Constan 
tine  Hydraulic  Co.,  of  Three  Rivers,  to  furnish  electricity  for  lighting  in 
Vandalia.     Work  will  begin   01  D   of   the  transmission  line  and 

wiring  the  village  as  soon  as  the  frost  is  out  of  the  ground. 

AURORA,  MINN. — Work  will  begin  in  the  spring  on  the  construction 
of  the  Northern  Minnesota  Pwr.  Co.'s  power  plant  on  the  St.  Louis  River. 

LAKE  CITY,  MINN.— The  officials  of  Lake  City  are  contemplating 
building  a  reservoir  of  1,000,000  gal.  capacity  on  a  bluff  back  of  the  city 
with  a  pipe  line  hading  to  the  present  light  and  water  plant.  The  pre 
liminary  report  of  this  extension  is  to  be  made  by  the  Oscar  Claussen 
Engineering  Co.,  of  St.    Pa 

PAYNESVILLE,  MINN— Plans  are  being  considered  for  extensions 
and  improvements  to  the  municipal  electric-light  plant  and  water-works 
system,  including  rebuilding  and  extending  transmission  lines  and  pos- 
sibly changing  the  system  from  direct  to  alternating  current:  also  erecting 
a  new  steel  tank  with  steel  or  wood  tower.  John  H.  Harigen  is 
recorder. 

YOUNG  AMERICA,  MINN.— The  Village  Council  has  granted  the 
Lethert  El.  Co.,  of  St.  Paul,  a  franchise  to  supply  electricity  for  lamps 
and  motors  here. 

NATCHEZ,  MISS.— Bids  will  be  received  by  B.  G.  Geiscnberger, 
president  board  of  trustees,  for  material  and  wiring  for  electric  lamps 
for  Carpenter  Memorial  School  No.  2,  Natchez,  until  March  25.  Plans 
and  specifications  may  be  obtained  from  J.  H.  Owings,  of  Natchez,  and 
from  R.  II.  Hunt,  of  Chattanooga. 

JOPLIN,  MO. — The  installation  of  a  new  street-lighting  system  in  the 
residence  section  in  the  north  part  of  the  city  is  being  promoted  by  the 
North  Heights  Improvement  Society. 

IIAKLOWTON,  MONT.— The  Meagher  County  Tel.  Co.  has  voted  to 
expend  $2,000  for  improvements  and  extensions  to  its  plant  and  toll  line; 
also  for  the  installation  of  a  new  switchboard. 

DONIPHAN,  NEB.— The  City  Council  has  decided  to  call  an  election 
to  vote  on  the  proposition  to  grant  an  electric-light  franchise.  The 
franchise  will  he  voted  to  I'.  I.  Burford  and  I-:.  K  Ponder,  to  he  held 
in   trust   until    some    respi  any    meets    thi-    requirements   of   the 

Council   to   establi  plant. 

LINCOLN,  NEB.— The  State  Railway  Commission  has  granted  the 
Omaha,    Lincoln    &    I:  i  ...    permission    to    issue    $2,250,000    in 

bonds  and  $S50,000  in  capital  stock,  the  proceeds  to  be  used  for  the  con- 
struction   nl     hi    interurban    railway    between    Omaha    and    Lincoln 
will  begin   a      0  11 1  a  I    permit. 

LINCOLN,  NEB.— W.  R.  Leftler  has  applied  to  the  State  Railway  Com- 
mission  for  permission  to  issue  $250,000  capital  stock  for  the  purpose 
of  developing  a  hydroelectric  power  plant  on  the  Platte  River,  near 
Springfield.  It  is  understood  that  Mr.  Lefnei  has  a  patent  device 
whereby   he  expects  to  generate  electricity  at  a  greatly   reduce 

PHILLIPSBURG,    N.   J.— The    City    Council    has  granted 
burg    Lt.,    lit.    &    Pwr.    Co.    a    franchise    to    construct    and    opci  a. 
electric  light  and   power  plant  here. 

DEMING,  N.  M.— The  Mimbres  Valley  Alfalfa  Farms  Co.  has  entered 
into  a  contract  with  the  Federal  Lt.  &  Trac  Co.  for  construction  of  air 
electric  transmission  line  from  Deming  to  the  large  tract  of  land  which 
it  is  developing  near  here,  to  supply  electricity  to  operate  the  irrigation 
pumping  plants.  The  Federal  Lt.  &  Trac.  Co..  it  is  stated,  will  install  a 
large  power  plant,  to  cost  about  $400,000,  in  Deming.  It  is  understood 
that  the  present  plant  will  he  dismantled.  The  Mimbres  Valley  Alfalfa 
Farms  Co.  will  put  down  a  number  of  wells 
\.  A.  Corey,   H.  B.  B  Pil 

111.;    II.    V.    Olney,   of   Van    Wert.   Ohio;    W.    D.    M 
and   II     I!    Kelly,  of  Deming,  are  interested  in  the  Mimbres  company. 

TUCUMCARI,    N.     M.— The    city    of    Tui 
installation  of  an  ornamental 

ornamental    .standards,    carrying    three-lamp    clusters,    and 
carrying   five-lai  tether    with    necessary    underground    cables, 

lie      S.  B.  manager  of  the  Tucumcari   Lt.  &  ]'« 

will  have  charge  of  the 

BROOKLYN.  N.  Y.— Proposals  will  be  received  at  the  Bureau  of  Sup- 
plies and  Accounts,  Navy  Department,  Washington,  D.  C,  until  March 
25    for   wire    to   be   delivered    at    the   Brooklyn   navy   yard    under  schedule 
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5246  as  follows:  miscellaneous  quantities  of  galvanized  soft-steel  armored 
cable,  interior  communication  cable,  plain  telephone  cable,  galvanized, 
soft-steel,  armored  and  leaded  telephone  cable,  single-conductor  wire  and 
twin-conductor  wire. 

HORNE1.L,  N.  Y.— The  control  of  the  Ilornell  El.  Co.  has  passed  into 
the  hands  of  a  syndicate  of  Philadelphia  capitalists,  composed  of  II.  L. 
Elkins,  president  of  the  Colonial  Trust  Co.,  of  Philadelphia;  William  M. 
Measey  and  E.  F.  McCabe,  electrical  engineers,  both  of  Philadelphia.  It 
is  understood  that  the  new  owners  contemplate  improvements  to  the  plant 
and  system  involving  an  expenditure  of  about  $100,000.  L.  T.  Mason 
will  be  retained  as  superintendent. 

LOCKPORT,  N.  Y.— The  International  Ry.  Co.  is  contemplating  the 
double-tracking  of  16  miles  of  its  line  from  a  half  mile  south  of  the  old 
Erie  Depot  in  North  Tonawanda  to  this  city.  The  proposed  work  will 
cost  about  $500,000  and  will  start  early  this  spring. 

NEW  YORK,  N.  Y.— The  Public  Service  Commission  has  given  its 
approval  to  the  application  of  the  Long  Acre  El.  Lt.  &  Pwr.  Co.  for  the 
construction  of  an  electric  plant  and  for  permission  to  issue  $2,000,000  in 
capital  stock  and  $4,000,000  in  bonds. 

ONEONTA,  N.  Y.— The  Public  Service  Commission,  Second  District, 
has  authorized  the  Otsego  &  Herkimer  R.  R.  Co.  to  execute  a  mortgage 
for  $2,500,000  and  to  issue  bonds  to  the  amount  of  $1,200,000,  part  of 
the  proceeds  to  be  used  to  purchase  the  property  formerly  operated  under 
the  name  of  the  Oneonta,  Coopersfield  &  Richfield  Springs  R.  R.  Co., 
which  was  sold  at  foreclosure  sale,  and  also  to  acquire  the  property  of 
the  Hartwick  Pwr.  Co.,  which  furnishes  electricity  to  operate  the  rail- 
ways. The  Colliers  Lt.,  Ht.  ii  Pwr.  Co.  has  been  authorized  to  issue 
$25,000  capital  stock  and  $135,000  in  bonds  to  acquire  the  property  of 
the  Clinton  Mills  Pwr.  Co.,  of  Cooperstown,  and  the  Richfield  Springs 
EI.  Lt.  &  Pwr.  Co.,  which  operates  in  Richfield  Springs.  The  water- 
power  plant  and  steam  plant  formerly  owned  by  the  Clinton  Mills  Pwr. 
Co.  will  be  used  to  supplement  and  as  a  reserve  for  the  power  to  be 
taken   from   the    railroad  company. 

SARANAC  LAKE,  N.  Y.— The  Paul  Smith  El.  Lt.  &  Pwr.  &  R.  R.  Co. 
has  decided  to  extend  its  transmission  lines  through  Blackbrook  to 
Ausable  Forks,  a  distance  of  14  miles,  to  supply  electricity  for  lamps  and 
motors  in  several  additional  villages  in  Essex  County.  It  also  proposes 
to  extend  its  transmission  lines  to  Rogers  and  Arnold  to  supply  energy 
to  the  Witherbee  &  Sherman  Co.  and  the  Steel  company,  which  own 
large  iron  ore  deposits  in  and  around  Rogers.  The  power  company  has 
already  entered  into  a  contract  with  the  J.  J.  Rogers  Pulp  &  Paper  Co., 
at  Ausable  Forks,  to  furnish  electricity  for  lighting  and  operating  the 
plants  of  the  paper  company  there. 

BURLINGTON,  N.  C. — Contracts  will  be  awarded  by  the  Piedmont 
Trac.  Co.  about  March  25  for  extensions  to  its  local  plant.  The  equip- 
ment will  include  three  500-hp  boilers  with  175  lb.  pressure,  steam  en- 
gine or  turbine  and  generators.  Details  of  equipment  have  not  yet  been 
decided  upon.  J.  H.  Bridgers,  of  Henderson,  is  engineer  in  charge  of 
the  work.  G.  W.  Hatch,  of  Burlington,  is  superintendent  of  the  company. 

CLAYTON,  N.  C— Contracts  have  been  awarded  to  Tucker  &  Laxton. 
of  Charlotte,  for  the  erection  of  pole-line  work  for  the  combined  water 
and  lighting  system  at  Clayton,  for  $8,000.  Energy  for  the  system  will 
be  purchased  from  the  Carolina  Pwr.  &  Lt.  Co.,  of  Raleigh,  N.  C,  and  a 
150-kw  outdoor  transformer  and  switching  station  will  be  installed.  The 
voltage  will  be  reduced  from  60,000  to  2200  for  local  distribution  and  two 
50-bp  electrically  driven  pumps  erected  in  the  pumping  station.  The 
lighting  equipment  will  cost  about  $15,000.  The  Westinghouse  El.  &  Mfg. 
Co.,  of  Pittsburgh,  is  the  lowest  bidder.  Gilbert  C.  White,  of  Charlotte. 
is  consulting  engineer. 

GRAHAM,  N.  C— A  company  headed  by  State  Senator  J.  H.  Bridgers, 
of  Henderson,  has  taken  over  the  Piedmont  Ry.  &  El.  Co.,  operating  a 
small  railway  between  Burlington  and  Graham;  the  Graham  Wtr.  &  El. 
Co.,  the  Graham  Ice  Co.  and  the  municipal  electric-light  plant  at  Bur- 
lington. A  new  power  station  will  be  erected  between  Burlington  and 
Graham,  on  the  route  of  the  railway,  and  the  old  plants  will  be  dis- 
mantled. The  present  17-ton  ice  plant  operating  in  conjunction  with  the 
central  station  at  Graham  will  be  transferred  to  the  new  station  and  a 
duplicate  plant  of  the  same  size  installed.  The  street-lighting  system, 
which  operates  now  on  a  moonlight  schedule,  will  be  reconstructed  and 
an  all-night  schedule  adopted.  A  day  service  will  also  be  established  in 
Burlington,  Graham,  Haw  River,  Elon  College,  Swepsonville  and  Mebane. 
and  the  system  will  be  extended.  The  water  system  at  Graham  will  be 
connected  with  the  water  system  in  Burlington.  Work  will  soon  begin 
on  the  new  station,  and  it  is  understood  that  two  750-kw  units  will  be 
installed.  The  new  company  will  be  capitalized  at  $700,000  and  the 
officers  are:  T.  H.  Bridgers.  of  Henderson,  president  and  general  man- 
ager, and  J.  W.  Murray,  of  Henderson,  vice-president. 

MEBANE,  N.  C— The  Piedmont  Trac.  Co.,  of  Charlotte,  has  been 
granted  a  50-year  franchise  to  supply  electricity  for  lamps  and  motors 
in  Mebane. 

SCOTLAND  NECK,  N.  C— The  Crescent  Hosiery  Co.,  of  Scotland 
Neck,  is  contemplating  purchasing  power  from  the  municipal  electric 
light  and  power  plant.  If  the  deal  goes  through,  a  24-hour  service  will 
be  established.  The  Crescent  Hosiery  Co.  expects  to  purchase  several 
motors,  but  as  yet  details  have  not  been  decided  upon.  L.  R.  Mills,  Jr., 
is  manager  of  the  municipal  electric  plant. 

SPENCER,  N.  C. — The  State  Legislature  has  granted  the  city  of 
Spencer  authority  to  vote  on  the  proposition  to  issue  $50,000  in  bonds 
for  an  electric-light  plant  and  water-works  system. 


BINFORD,  N.  D. — Plans  are  being  considered  for  the  installation  of 
an  electric-light  plant  in  Binford.  It  is  proposed  to  establish  a  24-hour 
service  at  the  start. 

MAYVILLE,  N.  D. — The  City  Council  has  decided  to  enlarge  the 
municipal  electric-light  plant.  Work  will  begin  as  soon  as  the  weather 
permits. 

MOTT,  N.  D. — C.  J.  Lee,  of  Valley  City,  contemplates  the  construc- 
tion  of  an  electric-light  plant  in   Mott. 

CLEVELAND,  OHIO  —The  Cleveland  El.  Illg.  Co.  has  awarded  a  con- 
tract to  F.  Hauselman  for  the  erection  of  a  substation  at  5371  St.  Clair 
Avenue.  The  building  is  to  be  50  ft.  by  56  ft.  and  two  and  one-half 
stories  high. 

MOUNT  VERNON,  OHIO.— The  Knox  County  Commissioners  are 
contemplating  the  installation  of  an  improved  lighting  system  for  the 
viaduct  and  also  about  the  exterior  of  the  court  house  and  jail.  Cluster 
lamps  are  being  considered  for  the  viaduct. 

NEW  LEXINGTON,  OHIO.— The  Public  Service  Commission  has 
granted  T.  J.  Smith,  owner  of  the  local  electric-light  plant,  permission  to 
sell  the  plant  to  the  American  Gas  &  El.  Co.,  of  New  York,  N.  V. 

PURCELL,  OKLA.— The  City  Commissioners  have  awarded  the  con- 
tract for  rehabilitating  the  Purcell  electric-light  plant  and  water-works 
system  to  J.  VV.  Kennedy.  The  cost  of  the  work  is  estimated  at  $23,974. 
The  plant  has  not  been  in  use  for  several  months. 

ASHLAND,  ORE.— The  Minney  Street  Ry.  Co.  has  been  granted  a 
franchise  to  build  a  street-railway  system  in  Ashland.  A  similar  fran- 
chise has  been  secured  in  Medford.  The  company  proposes  to  connect 
the  two  cities. 

CORVALLIS,  ORE.— The  property  owners  on  Madison  Street  have  of- 
fered to  install  ornamental  standards  complete  for  cluster  lamps,  provided 
that  the  city  will  maintain  the  lamps. 

PENDLETON,  ORE.— We  are  informed  that  the  city  of  Pendleton 
does  not  contemplate  the  installation  of  a  municipal  electric-light  plant, 
the  project  having  been  abandoned  for  the  present.  John  Fitzgerald  is 
city  recorder. 

ANALOMINK,  PA.— G.  Barrett  Decker,  owner  of  the  Analomink  grist 
mills,  has  awarded  contract  for  the  installation  of  an  electric-light  plant. 
1  lie  plant  will  be  installed  in  the  grist  mill  and  will  have  sufficient  output 
to   maintain  800  lamps  of   16  cp. 

1IAKRISBURG,  PA.— Applications  will  be  filed  with  the  State  Depart- 
ment on  March  21  for  new  charters  for  25  electric  companies  to  operate 
in  Beaver  County.  The  incorporators  are:  Herbert  W.  Kalberer,  Arthur 
B.  Dampman  and  William  E.  Miller.  Wilson  St  Evans,  of  Pittsburgh, 
are  solicitors.  The  towns  and  townships  embraced  in  the  applications  are 
as  follows:  Ambridge,  Baden,  Conway,  Freedom,  Daugherty  Township, 
Harmony  Township,  Economy  Township,  Rochester  Township,  Hopewell 
Township,  Moon  Township,  Rochester,  East  Rochester,  Monaca,  Alinuippa. 
South  Heights,  Woodlawn,  Fallston.  Bridgewater,  Beaver,  Beaver  Falls. 
New  Brighton,  Pulaski  Township,  Patterson  Township  and  Brighton 
Township. 

I  ACF.YVILLE,  PA. — We  are  informed  that  A.  L.  Vandervort  does  not 
contemplate  the  •  installation  of  an  electric-light  plant  as  reported  in  the 
issue  of  March  1. 

PITTSBURGH,  PA.— The  Pittsburgh  &  Butler  St.  Ry.  Co.  contem- 
plates changing  its  present  electric-power  service  to  the  direct-current 
system.  Coincident  with  this  change  other  improvements  will  be  made, 
including  increased  safety   protection,  new  substations,  etc. 

PITTSBURGH,  PA. — An  additional  foundry  building  is  to  be  erected 
by  the  Westinghouse  Air  Brake  Co.  at  its  Wilmerding  plant,  plans  for 
which  have  been  completed,  and  estimates  are  now  being  taken.  The 
equipment  will  include  two  5-ton  and  two  10-ton  electric  traveling  cranes, 
molding  machines  and  appliances. 

READING,  PA. — Mayor  Stratton  has  signed  the  resolution  authorizing 
the  execution  of  an  agreement  with  the  Metropolitan  El.  Co.,  of  Read- 
ing, for  furnishing  electricity  to  operate  the  sewage  disposal  pumping 
station.      The   station   is   now   equipped   with   steam    pumps. 

READING,  PA.— The  Metropolitan  El.  Co.,  of  Reading,  will  make 
improvements  to  its  transmission  system  between  Reading  and  Annville. 
at  a  cost  of  about  $1,500,000.  The  company  will  erect  six  high-tensi  in 
transmission  lines  between  here  and  Lebanon  and  other  lines  between 
Lebanon    and    Ilershey. 

SHARON,  PA. — The  referendum  vote  at  the  election  held  Feb.  25  re- 
sulted in  a  decision  to  accept  the  contract  offered  by  the  Shenango  Valley 
El.    Lt.    Co.    in   lieu  of  building  a  municipal   plant   to   cost   $85,000. 

SI1  \i;i'sr.i  RG,  PA.— Sealed  bids  will  be  received  at  the  office  of  the 
borough  clerk,  Sharpsburg,  until  March  27  for  power  plant  equipment 
as  follows:  Two  375-kva,  three-phase,  60-cycle,  2300-volt  generators, 
complete  with  exciters,  etc.  Alternate  proposals  on  prime  movers  as 
follows:  Two  450-hp  directly  connected  tvpe  simple  steam  engines;  twe 
450-hp  directly  connected  cross  compound  steam  engines;  two  375-kva 
steam-turbine-driven  alternating-current  generating  units;  complete  con- 
densing  equipment;  three  50-lamp  4-amp  metallic-flame  arc-lamp  equip- 
ments complete;  one  four-panel  switchboard  complete.  Specifications  can 
be  obtained  from  Sidney  B.  Martin,  consulting  engineer,  616  Penn 
Building,   Pittsburgh,   Pa. 

SHARPSVILLE.  PA.— The  Sharpsville  El.  Co.  has  asked  the  Council 
for  a   renewal    of   its   street-lighting  contract,   which   expires   May    1.     The 
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company  has  erected  six  new  100-watt  Mazda  lamps  on  Walnut  and  Main 
Streets  for  experimental  purposes.  The  company  contemplates  the 
installation  of  new  lamps  if  granted   a   renewal   of   contract. 

SOMERSET,  PA.— The  railroad  yards  of  the  Baltimore  &  Ohio  R.  R. 
Co.  located  south  of  Somerset  are  being  equipped  with  electric-arc  lamps 
enei  |  to  be  supplied  by  the  Somerset  El.  Lt.,  Hi.  S  Pwr.  Co.  Ii  is 
11ml.  rstood  that  the  company  will  soon  equip  the  numerous  switches  in 
the  yard  to  be  operated  exclusively  by  electricity.  The  local  i  ■ 
company   will  also  supply  energy  to  operate  the  switches. 

WARREN,  PA. — Arrangements  are  being  made  by  the  Warren  Lt.  & 
Pwr.  Co.  for  the  installation  of  an  ornamental  street-lighting  system  on 
Liberty  Street.  Ornamental  standards  carrying  five-lamp  clusters  will  be 
erected  on  the  west  side  of  the  street. 

EAST    PROVIDENCE,   R.    I.— Plans   have   been    submitted   by   the  Nar- 
ragansett   El.  Ltg.  Co.,  of  Providence,  for  the  installation  of  a  new  street- 
lighting   system.      J  t    is    proposed    to    discard    the   arc   lamps   and   the   32-cp 
cenl    lamps   now  in  use  and  substitute  350-cp  and  60-cp  incandes- 
cent lamps. 

SELBY,  S.  D.— All  bids  opened  on  -March  4  for  installing  lighting 
fixtures  and  electric-light  plant  in  the  county  court  house  and  jail  were 
rejected.  New  bids  will  probably  be  called  for,  H  A.  Taylor  is  county 
auditoi . 

BROWNWOOD,  TEX.— The  Texas  Pwr.  &  Lt.  Co.  has  begun  work  on 
improvements  to  its  local  plant,  which  will  involve  an  expenditure  of  about 
$70,000.     W.  C.  Riker  is  engineei    in  charge. 

H  VTONIA,  TEX.— C.  A.  Pierson,  oi  Vxtell,  Neb.,  ha;  purchased  the 
electric    light    and    power    plant,    watei  worl  tern    and    ice    factory    of 

the    Flatonia    [ce,    Wtr.    &   El.   Co.      Mr,    Piei ontemplates   extensions 

and   additions   to   the  property. 

SINTON,    TEX.—The    Coleman-Fulton     Pasture    Co.    has    purchased    the  ' 
local   electric-light  and   ice    plant   and    will    make   improvements  to   the  sys- 
tem    immediately,   including   the  installation  of   new   machinery. 

SALT  LAKE  CITY,  UTAH.— The  Utah  Pwr.  &  Lt.  Co.  has  taken 
over  the  Eccles  electrical  interests  in  Cache,  which  includes  the  property 
of  the  Blacksmith  Fork  Lt.  &  Pwr.  Co.,  work  on  which  has  just  been 
completed,  and  the  High  Creek  EI.  Lt.  &  Pwr  Co.,  r  miles  cast  of 
Franklin.  As  soon  as  the  Utah  Pwr.  &  Lt  I  o  tak<  ovci  the  , 
it   will  erect  transmission   lines  and  begin   the  operation   of  the  new  plant. 

NORTON,  VA. — Arrangements  are  being  made  for  the  erection  of  a 
large  electric-light  and  power  plant  in  Norton,  for  the  purpose  of  sup- 
plying  electricity  for  lamps  and  motors  to  nearby  towns,  mining  oper- 
ations and  manufacturing  plains  in  Wise  County.  Orders  for  equip- 
ment have  already  been  placed  and  it  is  expected  tu  have  the  plant 
ready  to  operate  by  June  1.  The  project,  it:  is  said,  is  being  financed  by 
the  New  York  Mining  &  Mfg.  Co.  M.  S  Kemmerer,  Lgfl  Liberty  Street, 
New   York,   N.   Y.,   is    president. 

CASHMERE,  WASH.— The  City  Council  has  passed  an  ordinance 
providing  for  the  installation  of  cluster  lamps,  to  cost  approximately 
$4,000.      Rids  for  materials  and  installation  are  now  being  received. 

COLVILLE,  WASH. — A  telephone  company  is  being  organized  to  ex- 
tend the  farmers1  telephone  system  from  Colville  to  the  Pend  Oreille 
Lakes    along   the   state    road,    a   distance    of    27    miles. 

KIRKLAND,  WASH.— Preliminary  surveys  have  been  made  and  work 
will  soon  begin  on  the  construction  of  an  electric  line  between  Kirk- 
wood  and  Monroe.  A  company  known  as  the  Kirkland  Redmond  Ry  ,  Lt, 
&  Pwr.  Co.  has  been  organized  to  build  and  op)  tti  thi  system.  W.  P. 
Perigo,  of   Redmond,  is  interested  in  the  project. 

OROVILLE,  WASH  —Sealed  bids  will  be  received  by  L.  L.  Work, 
president  of  the  Similkameen  Pwr.  Co.,  Oroville,  until  May  15,  for  the 
purchase  of  the  hydroelectric  plant  and  other  property  oi  the  Similka- 
meen Pwr.  Co.,  located  on  the  Similkameen  River,  in  Okanogan  County, 
about  4  miles  from  Oroville;  said  property  consists  oi  watei  appropria- 
tions, power  plant,  buildings,  machinery,  concrete  work,  waterway 
tunnel,  transmission  lines,  transformei  \  tools,  fixtures,  wire,  supplies, 
franchises  and  contracts.  Detailed  information  regarding  the  property 
and    present    and    prospective    employment    oi    electrii     currenl    given    on 

applir.il,,  .ii. 

PORT  TOWNSEND,  WASH.— The  City  Council  has  authorized  the  in- 
stallation of  an  electrically  operated  fire-alarm  system,  bids  for  which 
will  soon  be  asked. 

SPOKANE,  WASH.— The  Great   Northern   R.R.  Co.,  it  is  report. 
contracted    with   the   Edison   El.   Co,   to   equip   its   main   line   between   Spo- 
kane and  the  coast,  a  distance  of  500  miles,   foi    electrical  operation.     The 
Edison  Fl.  Co.  has  tiled  a  notice  of  appropriation  of  25,000  in.  per  second 
of  water  from  the  Columbia  River  at  Rock   Island. 

T.M  OMA,    WASH  -    Plans    are     b<  ing     considered     b)     Ow«  n     V 
commissioner    of    public    works,    for    the    construction    "i     i    street-cai    line 
up  Seventeenth  Street  from  Pacific    Wenue  to  conned   with  the  proposed 
tide  Mats  line.     Estimates  will  be  obtained  on   the  cost  oi    I   i 
and  a  cable  line. 

rACOMA,    WASH.      Plans    ai ■■    considered    to    utilize    the    water, 

now  going  to  waste,  at  the  McMillan  reservoir  of  the  municipal  Green 
River   gravity   water   system   to   general    electricity   and   to   be   used         a 

small    auxiliary    to    the    municipal     power    plant    on    the    Nisqually     Rh 
La  Grande.     It  is  estimated  that   1600  hp  could  be  developed. 
VANCOUVER,  WASH.— Work   will   begin  at  once  on  th« 
of    a    power    station,    an    office,     waiting     room     and      iubstation     in     Van- 


couver for  the   Portland   Ry..  Lt.  &  Pwr.  Co.,  to  cost  about  $30,000.     The 
steam-power  plant  will  be   equipped   with   a  battery   of   three   boiler 
or   sawdust  will   be   used   for   fuel. 

WHEELING,  W.  \  \  The  County  Commissioners  have  granted  the 
Wheeling  Electrical  Co.  a  50-year  franchise  to  erect  and  maintain  electric 
transmission  lines  from  the  corporate  limits  of  Warwood  to  the  county 
of  Brooke,  at  the  outskirts  of  Wellsburg.  The  company  has  also  been 
granted  a  franchise  by  the  Ohio  County  Commissioners  to  erect  trans- 
mission  lines  through  the  Top   Miss    I 

BR<  IDHE  \!>,  WIS.— At  a  special  election  held  recently  the  proposition 
to  issue  $40,000  in  bonds  for  a  municipal  electric-light  plant  was  carried 

MILW  U'KHH,  WIS. — S»  a  «11  be  received  at  the  office  of 

the  supervising  architect.  Treasury  Department.  Washington,  D.  C,  until 
April    28    for    '  lading    plumbing,    gas    piping, 

heating  apparatus,  electric  conduits  and  wiring,  interior  lighting  fixtures 
and    approaches,    of    the    Unit.  stores    at    Milwaukee, 

Wis     Drawings    and    specificati  ed    at    the    above    office 

or  from  the  custodian  of  site,  Milwaukee.  O.  Wenderoth  is  supervising 
architect. 

DOUGLASS,  WYO. — Sealed  propo  office  of 

the  supervising   a  rcb.it         <    ■  I  ■    I  .,   until 

April    12   for  construct  t<  including  plumbing,   gas  piping,   heat 

ing  apparatus,   electric   conduits   and    wiring,   interior-lighting   fixture 
appi  oai  in    ,  oi   the  United  State;    po  i 

and  may    be    obtained    from    the    above    office    or    from    the 

custodian   of  site.      O.   Wenderoth   is   supervising  architect. 

Ml  DICINE  HAT,  ALIA.,  CAN.— The  Alberta  government  lias 
i  ment  for  an  ant 
Bat  to  thi     Automatic  El.  Co.,  of  Chicago,   ill.     Th<    i 

the   installation    oi     1000  The 

ultimate  capacity  nge  is  to  be  5000  lines. 

STRATHMORE,    \IT\,   CAN.— A   company   i-  being  organized,  to  be 
known  as  the  Strathmore   T.t.   &   Pwr.  Co..   to  install  an  electric-light  plant 
here.      Present    pla.ns    provide    for   the    installation    of    a    plant    to    < 
100   hp.      Either   gas,    gasoline   or  kerosene   will   be  used   for   fuel.      A.    W. 
Bowman   is   interested    in   the    project. 

NEW  WESTMINSTER,  B.  C,  CAN.— Plans  have  been  filed  in  the 
governimni  offices  for  the  construction  of  a  hydroelectric  power  plant, 
to  be  operated  by  a  company  known  as  the  Westminster  Pwr.  Co..  Ltd. 
The  names  of  the  promoters  are  not  given. 

VAN1  01  VI  R,     i-     <       CAfr        rh<     V\  i  stern    Canada    P  ■ 
templates  the  erection   of  a  transmission  line  across   the    Burnaby   munici- 
pality  to  the   north  arm   of   the   Eraser    River   which    would    fun  i  I 
ity  to  a  large  portion         B                  hi    manufacturing  north 
arm  of  Eraser  River  and  on  Lulu  Island.     William  McNeil,  of   Vancouver, 
is   general    superintendent. 

CAYUGA,  ONT.,  CAN  The  ratepayers  have  approved  the  by-law  to 
contract   with   the   Hydro-Electric   Power   Commission    for   power. 

OTTAWA.  ONT.,  CAN.      I  awa  has  applied 

I'.,  a.  i     Commission    of    Ontario    for    an    additional    1000    hp    of 
energy.     The  present  contract  calls  for  4000  hp. 

OTTAWA,  ONT.,  CAN  —The  City  Council  has  decided  to  apply  to 
the  Ontario  Railway  and  Municipal  Board  for  authority  to  issue  $50,000 
in  debentures  to  provide  funds  to  enlarge  the  municipal  electric  light 
plant. 

ST.     t    ^THARINES,    ONI   ,    CAN.— The    Niagara.    St.    Catbai 
Thorold    Co.    will    erect    a    new    power    station    in    St.    Catharines,    to    be 

ed   with  two   500-kw  rota  and  transformers,  ordi 

which    li.i'-.  e  been  ]    I  t  G  ["he  com- 

pany has  also  contracted  for  a  750-kw  rotary  converter  and  transformer 
ii in.  t  tion   «  ith  its   N  i 

SARNIA,    ONT.,    CAN        I  ttions    are    being    made    bv    R.    H.    Jef- 

frey,   engineer    for   the   Hydro  Eli  I 

extending  Commission  to  Sarnia. 

TORONTO,   ONT..   CAN.— The  Toronto   8  ias  filed 

at  Ottawa  a  map  of  ra     i 
ronto  and  from  Kumber  River  to  Sunnyside  Avenue. 

WELLAND,     'I      i  I  be  municipal  has  purchased 

■  npli  te    distribution    system    of    the    On    i 
Palls,   Out.,    within    the   town   limits,   including  id    all    auxiliary 

equipment.     Thi  the   Ontario   Pwr     I  n    taken 

over    by    the   municipality. 

MONTREA1  National    Hydi  .  .    which 

proposes  to  develop  water-power  at  Carillon  Falls,  has  applied  to  the 
Montreal  City  Council  for  permission  to  distribute  electricity  here.  The 
company  is  now  installing  a  small  plant  of    1000  hp  in   four  units. 

MOOSE   JAW,    SASK.,    CAN  — Tend<   -  he   city 

commissioners   until   March   26   for  one   fuel   economizer   with   ~00< 
beating    surface    and    one    induced-draft    plant    to    handle    120,000    cu.    ft. 
of    gases   per    minute.      Plans,    etc.,    may   be    obtained    upon   application    to 
J.    D.   Peters,  electrical  superintendent. 

SW]  FT  CURREN1 
the   secretary  and  treasurer   of   Swift  Current,   Sask.,   until   March   31    for 
furnishing    one    200-kw    and    one    400-kw    alternating-current    generator 
\    connected   to    hi  tical   or   horizontal   turbines,   complete 

with    all    accessories.      Copies    of    specifications    may    be    obtained 
I  ickie,  town  engineer. 
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New  Industrial  Companies 

THE    AMATEUR    MECHANICS'    SUPPLY    COMPANY,    of    Chicago, 
111.,    has    been    incorporated    by    E.    M.    Christenson,    Peter    Walker    and 
Charles   \V.   Terrice.     The  comoanv   is   capitalized  at   $2,500  and    pn 
to  manufacture  electrical  machinery  and  novelties. 

THE     \ [ATIC    RETRIEVING  TROLLEY    CORPORATION,    of 

Los  Angeles,   Cal.,  has  been  incorporated  with  a  capital  stock  of  $500,000 
by  S.  E.  MacFarland,  C.  Gonzales  and  B.  I.   MacFarland. 

THE  CARELS  DIESEL  MOTOR  COMPANY  OF  AMERICA  has  filed 
articles  of  incorporation  under  the  laws  of  the  State  of  Delaware  with 
a  capital  stock  of  $10,000,000.  The  incorporators  are:  H.  E.  Latter,  W.  J. 
Maloney  and  N.  P.   Coffin,  of  Wilmington,  Del. 

THE  CHICAGO  ELECTRIC  CASTINGS  COMPANY,  of  Chicago.  111., 
has  been  incorporated  with  a  capital  stock  of  $11,000  to  manufacture  elec- 
tric furnaces  and  equipment.  The  incorporators  are:  Wilton  Bently.  Ed- 
ward C.   Higgins  and  Matthew  Flinn. 

I  UK  CO-OPERATIVE  ELECTRIC  COMPANY,  of  Atlanta,  Ga.,  has 
been  incorporated  for  the  purpose  of  dealing  in  electrical  supplies  and 
fixtures.  The  incorporators  are:  H.  F.  Gheesling,  F.  B.  Davis  and  W.  T. 
Proctor. 

THE  EGYPTIAN  ELECTRIC  COMPANY,  Chicago,  111.,  has  been  in 
corporated  by  A.  A.  Rolf,  Alvin  E.  Stein  and  Matthew  J.  Mears.  The 
company  is  capitalized  at  $25,000  and  proposes  to  do  a  general  electrical 
business 

THE  ELECTRICAL  &  CHEMICAL  ENGINEERING  COMPANY,  ol 
Los  Angeles,  Cal.,  has  been  incorporated  with  a  capital  stock  of  $10,000 
by  R.  W.  Shoemaker,  \Y.   A.  Freeman  and  D.  De  Laney. 

THE  KILMER-RICHARDSON  COMPANY,  of  Auburn,  N.  Y.,  has 
been  incorporated  with  a  capital  stock  of  $15,000  by  Joseph  A.  Kilmer, 
Thomas  S.  Richardson  and  Nelson  L.  Drummond,  of  Auburn,  N.  Y. 
The  company  proposes  to  do  a  general  contracting  and  electrical  business. 

THE  L.  R.  C.  STORAGE  BATTERY  COMPANY,  of  Dayton,  Ohio, 
has  been  incorporated  with  a  capital  stock  of  $30,000  by  Samuel  Loucks, 
Arthur  C.  Christy,  Frank  D.  Reeder,  Frank  P.  Brown  and  David  L. 
Prugh.  The  company  manufactures  storage  batteries,  lighting  systems 
for   automobiles,   specialties   and   accessories. 

THE  J.  D.  MAXWELL  MOTOR  CORPORATION,  of  New  York, 
X  Y  ,  has  been  incorporated  by  Jonathan  D.  Maxwell,  of  Tarrytown; 
James  D.  McManus,  361  Fiftieth  Street,  Brooklyn,  and  Leander  F. 
Sniffen,  3411  Fort  Independence  Street,  New  York,  N.  Y.  The  company 
is  capitalized  at  $10,000  and  proposes  to  manufacture  and  deal  in  motors, 
etc. 

THE  MEAD  ELECTRIC  SIGNAL  COMPANY,  of  Cleveland,  Ohio, 
has  been  incorporated  with  a  capital  stock  of  $50,000  by  T.  B.  Bolton, 
F.    H.    Pelton  and   F.   W.  Treadway. 

THE  METROPOLITAN  LIGHTING  COMPANY,  of  Baltimore,  Md., 
has  been  incorporated  by  William  E.  Duncanson,  of  Baltimore;  J.  Quit- 
man Lovell,  of  Garrison,  Md.,  and  Charles  W.  Cullen,  of  Georgetown. 
Del.     The  company  proposes  to  manufacture  electrical   fixtures. 

THE  MORGAN-FUSCO  COMPANY,  INC.,  of  Brooklyn,  N.  Y„  has 
been  incorporated  with  a  capital  stock  of  $3,250  by  Maurice  L.  Fusco  and 
Joseph  Abrams,  of  New  York,  N.  Y.  The  company  proposes  to  manu- 
facture and  deal  in  gas  and  electric  fixtures,  etc. 

THE  MULTIPLE  ELECTRIC  COMPANY,  of  Chicago,  111.,  has  been 
incorporated  with  a  capital  stock  of  $2,500  by  William  J.  Krueger,  Ralph 
C.  Bronsen  and  Agnes  J.  Hois.  The  company  proposes  to  manufacture 
and  deal   in  electrical  supplies. 

THE  NIAGARA  ELECTRIC  STEEL  CORPORATION,  of  Buffalo. 
-V  V.,  has  been  incorporated  with  a  capital  stock  of  $50,000  to  manufac- 
ture steel  castings  and  alloys.  The  incorporators  are:  Leroy  Lincoln, 
James  N.  Mandeville  and  Karl  E.  Wilhelm,  506  Ellicott  Square,  Buffalo. 
N.    Y. 

THE  NORTH  ELECTRIC  COMPANY,  of  Chicago,  111.,  has  filed 
articles  of  incorporation  with  a  capital  stock  of  $2,500  for  the  purpose 
of  doing  a  general  electrical  contracting  business.  The  incorporators 
are:  Max  A.  Klaus,  Henry  G.  Elsert  and  E.   Klaus. 

THE  PALTRIDGE  METAL  EQUIPMENT  COMPANY,  of  Chicago, 
III.,  has  been  incorporated  with  a  capital  stock  of  $50,000  by  Richard  W. 
Paltridge,  Charles  Denicke  and  Charles  A.  Stone.  The  company  proposes 
to  manufacture  and  deal  in  furniture,  building  equipment  and  electrical 
specialties. 

THE  PERKINS  ELECTRIC  COMPANY,  LTD..  of  Montreal,  Que., 
Can.,  has  been  incorporated  with  a  capital  stock  of  $50,000  for  the  pur- 
pose of  dealing  in  electrical  equipment,  including  lamps,  switch  plates 
and  flexible  conduits,  etc.  The  officers  are:  George  F.  Perkins,  pn 
dent  and  managing  director;  F.  J.  Parsons,  vice-president,  and  1'-  E. 
Ferguson,  secretary  and  treasurer.  The  offices  of  the  company  are 
located  at  322  Craig  Street  West,  Montreal. 

THE  QUALITY  ELECTRIC  WORKS,  of  Los  Angeles,  Cal.,  has  been 
incorporated  with  a  capital  stock  of  $50,000  by  W.  B.  Palmer,  S.  M. 
Karicope  and  L.  H.  Palmer. 

THE  STATIC  ELECTRO-ERADICATOR,  INC.,  of  Fabius,  N.  Y.,  has 
been  incorporated  with  a  capital  stock  of  $25,000  for  the  purpose  of 
manufacturing    electrical    appliances    for    eradication    of    static    electricity 


from  machinery.  The  incorporators  are;  E.  L.  Vesina,  A.  H.  Smith  and 
H.   S.   Palmer,  of  Syracuse. 

MM  STERLING  ELECTRIC  COMPANY,  of  Lynchburg,  Ya..  has 
been  granted  a  charter  with  a  capital  stock  of  $5,000  for  the  purpose  of 
carrying  on  an  electrical  supply  business.  The  officers  are:  A.  N.  Car- 
roll,  president;   J.    C.    Oakes,  secretary   and   treasurer. 

THE  THOMPSON  ELECTRIC  COMPANY,  of  Philadelphia,  Pa.,  has 
given  notice  that  it  will  apply  for  a  charter  for  the  purpose  of  manu- 
facturing and  dealing  in  electrical  machinery,  fixtures  and  apparatus; 
also  repairing,  contracting  and  construction  work.  George  E.  Smith, 
Joseph  C.  Thompson  and  Arthur  H.  Burton  are  interested  in  the  com- 
pany. 

THE  UNIVERSAL  BATTERY  COMPANY,  of  Chicago,  111.,  has  been 
incorporated  with  a  capital  stock  of  $25,000  to  manufacture  and  deal  in 
electrical  instruments  and  appliances  by  Louis  C.  Mowry.  Harry  L.  Holton 
and  Adolp  Silberman. 

THE  UNIVERSAL  ELECTRIC  HEATER  COMPANY,  of  Los 
Angeles,  Cal.,  has  been  incorporated  with  a  capital  stock  of  $25,000  by 
C.   O.    Haskell,  J.   E.   Adams  and  H.   J.   Wilson. 

THE  WESTERN  AUTO-ELECTRIC  CORPORATION,  of  Los 
Angeles,  Cal.,  has  been  incorporated  with  a  capital  stock  of  $30,000  by 
C     S.    Harper,   A.  J.    Tobey  and  W.   E.   Carter. 

THE  ZIMBRICH  LIGHTING  COMPANY,  INC.,  of  Rochester.  X.  Y 
has  been  incorporated  with  a  capital  stock  of  $25,000  for  the  purpose  of 
manufacturing  lighting  fixtures,  etc.  The  incorporators  are:  A.  M.  Zim- 
brich,  M.  Zimbrich  and  C.  E.   Bostwick.  of  Rochester.   X.   Y. 


New  Incorporations 

PHOENIX,  ARIZ.— The  Clear  Lake  Pwr.  &  Irrigation  Co.  has  been 
incorporated  with  a  capital  stock  of  $10,000,000  by  R.  H.  Borland,  F.  W. 
Nightingale  and   I.   Lindemann. 

ASHDOWN,  ARK.— The  Ashdown  Lt.  &  Pwr.  Co.  has  been  incor- 
porated with  a  capital  stock  of  $10,000  by  H.  B.  Sanderson,  A.  B.  Du 
Laney,   H.   L.   Tolland  and  R.   B.   Bryant. 

HOT  SPRINGS,  ARK.— The  Citizens'  El.  Co.  has  been  incorporated 
with  a  capital  stock  of  $500,000.  The  officers  are  S.  W.  Reyburn,  presi- 
dent; Harry  H.  Trieber,  secretary,  and  C.  P.  Perrie,  treasurer,  all  ot 
Little  Rock. 

LOS  ANGELES,  CAL.— The  Gem  Lake  Pwr.  &  Wtr.  Co.  has  been 
chartered  with  a  capital  stock  of  $1,000,000  by  W.  A.  Ramsay,  H.  V 
Henry  and  F.  E.  Edwards. 

LOS  ANGELES,  CAL.— The  Southwestern  Pwr.  Co.  has  been  char- 
tered with  a  capital  stock  of  $600,000.  The  directors  are:  E.  C.  Rich 
ardson,  C.  M.  Melick,  E.  V.  Fisher,  M.  B.  Simons,  E.  A.  Miller.  J.  E. 
Mohi  and  I.  N.  Inskip 

HARTFORD.  CONN.— The  Gilmore  El.  Co.  has  been  incorporated 
with  a  capital  stock  of  $50,000  by  Jonathan  Camp,  E.  D.  Redfield  and 
A.   L.  Shipman. 

WILMINGTON.  DEL.— Articles  of  incorporation  have  been  filed  for 
the  El.  Ser.  Co.  with  a  capital  stock  of  $1,100,000  by  H.  E.  Latter.  W.  J. 
Maloney  and  N.  P.  Coffin,  of  Wilmington. 

WILMINGTON,  DEL.— The  Consolidated  El.  Utilities  Corpn.  has 
filed  articles  of  incorporation  under  the  laws  of  the  State  of  Delaware 
with  a  capital  stock  of  $1,000,000.  The  incorporators  are:  S.  D.  Town- 
send,  Jr.,  of  Wilmington;  II.  S.  Homer,  of  Springfield,  Mass..  and  J.  G. 
l-'enster,  of   New    York.   N.   Y. 

WARSAW,  ILL— The  Tri-State  Trac.  Co.  has  been  incorporated  with 
a  capital  stock  of  $200,000  to  build  an  interurban  railway  from  Quincy 
to  Hamilton.  The  incorporators  are:  J.  Henry  Bastert  and  Henry  K 
Dayton.  Quincy;  John  I",  llungate  and  Richard  O.  Marsha,  Warsaw,  and 
Cornelius   T.    Daugherty   and   Earl   W.   Wood,   Hamilton. 

INDIANAPOLIS,  IND.— The  Indianapolis  &  Cincinnati  El.  R.  R.  Co. 
has  been  incorporated  and  is  to  form  a  part  of  the  Indianapolis  & 
Cincinnati  Trac.  Co.  The  new  company  has  been  formed  to  extend 
the  railway  from  Rushville  to  Cincinnati,  by  way  of  Brookville,  Ind.,  and 
Harrison,  Ohio.  The  directors  are:  Fred  D.  Rose,  Fred  J.  Oppel.  L.  G 
Wold,    L.    W.   Henry   and   William   M.   Frazer. 

PLYMOUTH.  IND— The  Plymouth  El.  Lt.  &  Pwr.  Co.  has  been  in- 
corporated with  a  capital  stock  of  $100,000  by  Charles  D.  Virginia  and 
Isaac   Snorberger. 

LOVELOCK,  NEW— The  Nenzel  El.  Co.  has  been  incorporated  wit'. 
a  capital  stock  of  $25,000  by  Joseph  F.  Nenzel,  J.  T.  Sullivan,  J.  H. 
Causten  and  J.  Berger.  The  company  proposes  to  build  a  large  power 
plant   at   Oreana,   which    will    furnish   electricity   in    Rochester. 

BUFFALO.  N.  Y  — The  American  Cataract  Pwr.  Co.  has  been  in- 
corporated with  a  capital  stock  of  $1,000,000  to  generate  electricity.  The 
directors  are:  John  F.  McDonald,  George  R.  Teller.  Howard  A.  For- 
nian,  E.  L.  Koons,  Henry  R.  Hoffeld,  H.  A.  Meldrum,  Eugene  L.  Falk. 
William  M.  Wall  and  Robert  F.  Hefford,  all  of  Buffalo. 

MOUNT  YERXON,  OHIO.— The  Mount  Vernon  Pwr.  &  Lt.  Co.  has 
been  incorporated  with  a  capital  stock  of  $250,000  by  H.  L.  Mont- 
gomery, W.  R.   Pomerene  and  George  H.  Booth. 
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SALEM,  ORE.— The  Interior  El.  Lt.  &  Pwr.  Co.  has  been  incorpoi 
ated  by  Howard  Evans,  W.  B.  Ijrooke.  W.  T.  Parrisli,  L.  H.  Reinemau 
and  J.  A.  Bradley.  The  company  lias  purchased  water  rights  on  the 
Walla   Walla  River  and  proposes  to  develop  about   4000   lip. 

IIARRISBUKG,  PA.— The  Governor  has  approved  the  charters  ol  tin 
Consumers'  EI.  Lt.  Co.,  of  Hanover  Township;  the  Consumers'  El.  l.l. 
c,  of  N.'inticoke,  and  the  Consumers'  El.  Lt.  Co.,  of  Newport  Town- 
ship,  all  of  Luzerne  County.  * 

LEBANON,  PA.— Charters  have  been  granted  to  the  Cornwall,  Rex- 
mont,  West  Cornwall  and  South  Londerberry  El.  Lt.,  lit.  &  Pwr.  Cos.  to 
operate  in  Lebanon  County,  with  offices  in  Lebanon.  Each  company  is 
capitalized  at  $5,000. 

WINDBER,    PA.— Charters    have    been    granted    by    the    State    I 
ment    to   the   Fairview   Lt.,    lit.   &   Pwr.   Co.,   oi    Paint    Township,  and   the 
Rockingham   Lt..   lit.   &    Pwr.   Co.,   "t    Shade  Township.      Each  companj    i 
capitalized    at    $5,000,    and    thi  are:      J.    R.    Caldwell,    E.    A. 

Delaney   and    R.    M.    .Mullen,    of    Windbei 

DE  LEON,  TEX.— The  De  Le..„  Gorman  Lt.  &  Pwr.  Co.  has  been 
incorporated  with  a  capital  s.tock  of  $20,000  by  W.  E.  Lowe,  J.  T. 
Collin  and   W.   M.  Tollie. 

RUTLAND,  VT.— The  Colonial  Pwr.  &  Ltg.  Co.  has  been  incor- 
porated by  A.  Livingston  Norman,  ol  New  Vork,  N.  Y.;  George  N. 
Piatt  and  Thomas  Moloney,  both  of  Rutland.  Tin  company  is  capitalized 
.s;  $1 , (too, noil  and  proposes  to  construct;  acquiri  and  operate  electric,  gas, 
steam   and  other  power  plants 

CLARKSVILLE,  VA.— The  Eagle  Point  Pwr.  Co.  has  been  in- 
imp.. rated  with  a  capital  stock  of  $50,000.  ["hi  officers  are:  W,  T.  Wim- 
bish,    president;    H.    M.    Wimbish,   secretary   and    treasurer. 

REMINGTON,  VA.— The  Remington  Lt.  &  lit.  Co.  has  been  incoi 
porated  with  a  capital  stock  of  $5,000  and  the  following  officers:  J.  T. 
Vlorton,  president;  J.  R.  Culp,  vice-president,  and  W.  W.  Ashby,  secre 
lary  and  treasurer,  all  of   Remington. 

RICHMOND.  VA.— The  Central  Arkansas  Rj  &  It.  Co.  lias  filed 
articles  of  incorporation  with  a  capital  stock  ol  $10,500,000,  maximum. 
The  officers  are:    William   I  .   Mi  Ke<  B  \     ¥  .  president;  L.  C. 

Gerry,  of  New  York,  treasurer,  arid  John  R.   Marsh,  of   New  York,  X.  Y. 
secretary. 

SPRINGFIELD,  W.  VA.— The  Magnolia  Pwr.  Co.  has  been  incor- 
porated by  William  E.  Walsh,  Peter  I.  Seaver.  Cyril  B.  Gore  arid  others. 
all  of  Cumberland.  Md.  The  company  is  capitalized  at  $100,000  and  pro- 
poses to  construct  a  hydroelectric  power  plant  on  the  South  Branch  of 
the  Potomac  River  and  transmit  electricity  to  Springfield,  Romney  and 
other    places   in    Hampshire    '  ountj 

EDEN,  WIS.— The  Eden  El.  Lt.  Co.  lias  been  incorporated  with  a 
capital  stock  of  $5,000  by  John  O'Brien,  K.  L.  O'Brien  and  Frank 
Sieloff. 

PORT  EDWARDS,  WIS— The  Nekoosa  Edwards  Lt.  &  Pwr.  Co.  has 
but.  incorporated  with  a  capital  ~.i ...  k  of  $5,000  by  L.  M.  Alexander, 
C      V    Jaspers,,,,    and     \     V.    Marvin 


SIGN  LAMPS.— An  attractive  publication  of  the  General  Electric 
Company,  Bulletin  A4072,  is  devoted  to  tungsten  sign  lamps.  The 
bulletin  contains  reproductions  of  photographs  of  various  styles  and 
sizes  of  signs  located  in  several  cities  'of  the  United  States,  describes 
the  different  lamps  used  in  connection  with  this  method  of  advertising 
and    illn   trati  th    which    the    lamps    may    be 

used. 

METAL  ROO]  [NG  VND  SIDING  M  SERIAL.— The  Amen,  ■ 
&  Tin  Plate  Company,  Pittsburgh,  Pa.,  recently  issued  a  second  edition  of 
its  popular  booklet  entitled  "Better  Buildings"  Devoted,  as  the  title  de- 
notes, to  improvement  in  building,  this  booklet  is  interesting  to  those 
ted  with  building  and  the  allied  trades.  It  is  fully  illustrated  and 
contains  detailed  descriptions  of  formed  metal  roofing  and  siding  ma- 
terial. 

SEMI-INDIRECT  LIGHTING  FIXTURES.— New  white-glass  fixtures 
for  semi-indirect  lighting  are  shown  in  a  catalog  issued  by  the  Luminous 
Unit  Company,  2615  Washington  Avenue,  St.  Louis.  The  design  is  called 
the  Brascolite  "luminous  unit"  and  consists  of  a  reflecting  surface  of 
white   opal   glass   placed   abovi  wholly    or    partially   con- 

cealed in  a  bowl  or  ball  of  All  irious  modificati. 

this  combination  are  de! 

SEMI-INDIREC1     LIGHTING  ing    the 

imprint   of    the    Luminous    Unil    I  515    Washington    Ave: 

I .    Mo.,  the   "Brasi  olite"  lumi  d      With 

the  various  types  shown  are  given  brii  -  of  their  design.  This 

new  reflector  ui  llustrate 

the  method   oi    attaching  a  pull  switch  and  show  the  interior  construction 
of    the    Brascolite    lutiniiuus    unit. 

OXYGEN  AND  HYDROGEN  EQUIPMENTS.— The  International 
Oxygen  Company,  115  Broadway,  New  Y'ork,  in  its  pamphlet  No.  9  de- 
scribes its  system  for  the  separation  of  water  into  its  elements,  oxygen 
and  hydrogen,  by  means  of  electricity.  The  generators  (or  cells)  used. 
their  operation,  their  safety  and  durability,  and  also  a  comparison  of 
costs,  are  taken  up.  The  I.  O.  C.  system  for  the  production  of  hydro- 
gen is  considered.  Photographs  of  the  apparatus  are  given,  and  the 
system  as  installed  in  two  manufacturing  plants  is  shown.  Bulletin  No. 
10  describes  the  oxygen  and  hydrogen  generators  in  detail  and  gives 
general  and  sectional  views  of  this  apparatus.  These  publications  will 
interest  owners,  superintendents  and  managers  of  industrial  establishments. 

SUPERHEATERS.— "Superheating"  is  the  title  of  a  sixteen-page  il- 
lustrated pamphlet  issued  by  the  Heine  Safety  Boiler  (  ompany,  St.  Louis. 
Mo.  It  consists  of  a  paper  reprinted  from  the  Journal  of  the  Ens 
Sen  ietj  of  Pennsylvania,  in  winch  are  discussed  the  steam  and  iucl 
economy  of  superheating,  the  various  designs  of  superheaters  and  , 
for  obtaining  control  of  the  temperature  of  superheat.  A  brief  descrip- 
tion is  given  of  the  design  and   operal the   Heine   superheatei 

chart  illustrates  the  performance  of  tins  apparatus  and  indicati 
the  steam  temperature  is  maintained  within  about  5  deg.  of  the  mean. 
Included  in  this  pamphlet  also  are  abstracts  from  the  Transactions  of  the 
American  Societ)  ..(  .Mechanical  Engineers  on  tlie  effect  of  superheated 
steam  on  cast  iron.  These  notes  give  examples  of  the  effects  of  fluctu- 
ating steam  temperatures  and  excessive  temperatures. 


Trade  Publications 


RESISTORS.— Resistors  f<  r  various  motor-starting  and  speed-con- 
trolling  rheostats  are  illustrated  and  described  in  Bulletin  Mo.  4973  dis- 
tributed by  the  General   Electric   <  ompany. 

MOTOR-GENERATOR  SKIS  FOR  R  \ll.w  u  SIGNALING.— In 
Bulletin  No.  4085  issued  by  the  General  Electric  Company  battery- 
charging  motor-generator  sets  for  railway  signaling  are  treated.  The 
bulletin    will    interest   railway   men. 

CONTROL  SWITCH— Bulletin  A4070  of  the  General  Electric  Com- 
pany illustrates  and  describes  electrically  operated  remote-control  switches 
for  both  alternating  and  direct  currenl  which  are  adapted  for  use  where- 
ever  control  from  a  central  point  is  desired 

GASKETS.— The  Goetze  Gaskel   S    Packing   Company,    New    Brunswick 
N.   J.,  is  giving  publicity   to   its   products   in    the   Form  of  a  large    pi 
ready    For  hanging,   which  contains  the  latest   price  list  of  its  gasket-  and 
packings.     Its  various  styles  are   briefly   described   and   boldly    illustrated 

CABINET     SAFES     FOR     OFFH  I       V.ND     i   VCTORY.— The     i 
Wernicke   Company.    Cincinnati   and    New    York,   has   issued   a  catalog  de- 
scriptive of  its  line  of  cabinet   safes,   which   form   an   almost   indispensable 
part  ui  an  office  or  manufacturing    plant   where  records  of  all  kinds  musl 
be   filed  for   ready    reference. 

M  ECTRIC    FANS.—  \    very   attractive     I  (No     327 , 

issued  h\    the   Spragui    Electric    Works  of  the  General  Electric  Company  is 
devoted   to  us   Fans,   including   desk  and   bracket,   telephone-booth, 
ing    and    non-oscillating,    universal-joint,    midget    exhaust   and   ceiling 
plain   and  iMii.iiueiH.il    ceiling  ami  column   fans.      Brief  illustrated 
tions    and    specifications    on    the    various    types   are   given. 

COMPUTING    CHART.— The   engin.  tment   oi   the    S    ti 

Electric    Lamp    Association,    Cleveland,    Ohio,   has  issued  a  chart   d< 
to    Facilitate    the    solution    of    problems    in    general    illumination.      A    ■  '■ 
tion   is  given   of  a  graphic   method,   together   with   a   key   to   the   computa- 
tion  "i    illumination,   while  various   tables    an    prepared    to     tn    ■ 
camlk   intensities   recommended   for  various    cla 


Business  Notes 


THE    HUGHES    ELECTRIC    HEATING    COMPANY     ba 

Chicago    office    from    226    Superior  ,    West    Schllh  ■ 

I  in.    CEN1  R  \i      Ml'!     O  IMF  WV    -I    Pittsburgh,     ■ 
new     offii  ighteenth    lloor    in    the    First     N. 

Building   on  and  aft<  t     March  24. 

GENERAL    [NSI  LAT1     COMPANY,      u   the    last    annual   meeting   ot 
the  stockholders   oi    the   General    Insulate   s\   Machini    I 
\.  V.,  u   was  voted  to  change  the  name  to  the  General   Insulate  Company. 
The   directors  increase   the   plant  equipment  by   more   than 

50   per   cent. 

THE   ELECTRIC    DTILITI]  HOI  a   store   conducted    by 

well-known  Chicago  electrical  men  for  the  sale  of  electrical  goods  to  the 
public,  will  be  moved  about  May  1  from  its  present  quarters,  .;  South 
Wabash  Avenue,  to  a  considerably  larger  place  at  1 39  North  Wabash 
Avenue,   Chicago. 

THE  AMERICAN    ROTARY    VALVE  COMPANY,  which 
to  move  i       I  i    15t>  North  Dearborn  Street  to  the  fifteenth 

floor   of  the   new    Lytton    Building  on   the   corner   of   South   Stat. 
and  East  ]  icks  of  the  Jenney  Electrii 

ufactui   tig  which    built    a    line    ol 

electric   motors  and  printing-press  equipments. 

S.    R.    SCHAFF   &   COMPANY.     Mr.    Schuylei 

in  public  utilities,   formerly  of  5  Beekina:     - 
.   and    Mr.    (  hester    B.    Starbird.   electrical   c:.. 
York    City,    announce    the    formation    of    a    partnership    under    the 
name  .any.      Trie    office    will    he   in   the   Paul 

Building,   Louisville,   Ky.,   and  the   new  firm's  busii.. 

of   public   utilities    within   ot 
distance  of  Louisville.  , 
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UNITED   STATES   PATENTS    ISSUED   MARCH   4,    191.5. 
[Prepared    by    Robert    Starr   Allyn,    16    Exchange   Place,    New    York.] 

1,054,690.  ELECTRIC  WIRE  SUPPORTING  DEVICE;  H.  A.  Hicks, 
Gerty,  Okla.,     App.  filed  March  7,  1912.     V-shaped  arm  insulator. 

1,054, 717.  FUSE;  A.  W.  Schramm,  Riverton,  N.  J.  App.  filed  Nov. 
I'll.  Fuse  cartridge  inserted  through  opening  in  panel,  with 
electric   connections  at   back  of   panel. 

1.054.766.  ELECTRIC  HEATING  SYSTEM  FOR  CARS;  F.  Hedlev, 
Yonkers,  and  J.  S.  Doyle,  Mount  Vernon,  N.  Y.  App.  filed  Dec.  4, 
1911.  Resistance  coils  used  at  starting  impart  heat  to  interior  of 
car. 

1.054.767.  ELECTRIC  RAILWAY  CAR-HEATING  SYSTEM;  F.  Hed- 
ley,  Yonkers,  and  .1.  S.  Doyle,  Mount  Vernon,  N.  Y.  App.  filed 
Dei  ,  1911.  Heaters  take  current  only  when  propelling  motors  are 
not  taking  current. 

1.054.783.  ELECTROMAGNETIC  MOTOR;  G.  M.  Mayer,  Highland 
Park,  111.  App.  filed  June  5,  1911.  Motor  for  advertising  purposes, 
alternating    current    or    direct    current. 

1.054.784.  ELECTRIC  CABLE,  F.  R.  McBerty,  New  Rochelle,  N.  Y. 
App.  filed  Feb.  27,  1908.  Flat  woven  multi-conductor  cable  with  in- 
sulation omitted  for  short  spaces  at  intervals  to  expose  wires  for 
connection. 

1,054, S01.  SECONDARY  OR  STORAGE  BATTERY;  E.  W.  Smith, 
Philadelphia,  Pa.  App.  filed  July  21,  1910.  Battery  plate  with  active 
material  surrounding  rods  and  permeable  tubular  envelopes  surround- 
ing   each    rod. 

1.054.809.  ELECTRICAL  CONNECTOR;  R.  H.  Welles,  Kenosha,  Wis. 
Vpp     filed   June    12,    1911.      Connection   for   electrical    headlights    with 

bayonet-slot   lock. 

1.054.810.  ELECTRICAL  CONNECTOR;  R.  H.  Welles,  Kenosha,  Wis. 
App.  lib-,]  April  17,  1912.  For  headlights;  terminal  plug  locked  in 
casing  by  a   U-shaped   spring-gripping  member. 

1.054. 811.  MEANS  FOR  CONTROLLING  ELECTRIC  APPARATUS; 
E.  H.  &  K.  A.  Widegren,  Alby,  Sweden.  App.  filed  June  8,  1910. 
System  of  transmitting  writings  and  drawings;  uses  pulsating  cur- 
rent  and   varies  length   and  interval   of   pulsations. 


1,054,809— Electrical    Connector 

1,054,815.  TEMPERATURE  REGULATING  MEANS  FOR  CARS  AND 
THE  LIKE;  W.  Barstow,  San  Francisco,  Cal.  App.  filed  May  21, 
1912.  Heater  and  a  cooler,  with  thermostatic  control  to  maintain 
a  constant  temperature. 

1,054,835.  TAR  FOR  SECONDARY  OR  STORAGE  BATTERIES;  B. 
Ford,  Philadelphia,  Pa.  App.  filed  July  19,  1911.  A  row  of  indi- 
vidual jars  are  bound  together  by  an  outer  integral  side  wall  which 
surrounds   them   all. 

1.054, S45.  CIRCUIT-BREAKER;  L.  E.  Hodges,  Covina,  Cal.  App.  filed 
Sept.  19,  1911.  Thermostatically  controlled;  for  vulcanizing  pur- 
poses. 

1,054,862.  VARIABLE  INDUCTANCE;  T.  E.  Paling,  Dundas,  Ontario, 
Canada.  App.  filed  Dec.  8,  1911.  Current  economizei  foi  Tinning 
picture  machines. 

1.054.886.  METHOD  AND  APPARATUS  FOR  PRODUCING  LONG 
M.ECTRICAL    ARCS;    F.    II.    A.    Wielgolaski,    Christian, a. 

App.    filed   May    16,    1912.      Arc  is  lengthened    or   "stretched"   by   sub- 
jecting it  to  a  wide,  thin  magnetic  field. 

1.054.887.  AUTOMATIC  TELEPHONE  EXCHANGE  SYSTEM;  F. 
Wohler,  Hanover-Linden,  Germany.  App.  filed  Dec.  30,  1912.  One 
test  wire  suffices  to  indicate  "busy"  condition  as  well  as  forcibly  to 
disconnect   existing  connection    and   simultaneously   connect    new    one. 

1,054,893.  HIGH-POTENTIAL  ELECTRIC  SWITCH;  C.  C.  Badeau, 
Winthrop,  Mass.  App.  filed  Feb.  24,  1911.  A  series  transformer  has 
its  primary  leads  connected  to  and  movable  with  the  movable  switch 
element. 

1,054,902.  RESISTANCE  DEVICE;  L.  and  H.  L.  Bradley,  Muskegon, 
Mich.  App.  filed  Dec.  14,  190S.  Column  of  graphite  plates  each 
having  contact  surfaces  of  amorphous  carbon.  Thirty-nine  claims, 
some   of  them   on   process    of   preparing   the   resistant   material. 

1,054,909.  SPARK-PLUG  TESTER;  A.  De  Clairmont,  Toledo,  Ohio. 
App.  filed  Oct.  3,  1911.  Spaced  electrodes  formed  with  means 
whereby  either  one  of  them  may  be  detachably  connected  with  a 
spark  plug. 

1,054,917.  REMOTE-CONTROL  ELECTRIC  SWITCH;  T.  R.  Gunn. 
Detroit,  Mich.  App.  filed  March  28,  1912.  Solenoid  ro'ad  closes  cir- 
cuit and  a  magnet  draws  a  catch  from  under  the  rod  to  permit  the 
rod  to  fall  and  break  circuit. 


923.  SAFETY  INDICATOR  AND  CONTROL  FOR.  ELEVA- 
TORS; P.  T.  Kenny,  New  York,  N.  Y.  App.  filed  May  26,  1909. 
Upon  attaining  dangerous  speed  signal  is  given  to  operator  and  then 
control  is  taken  out  of  his  hands. 

1,054,937.  VOLTAGE  REGULATOR;  M.  Pfeffer,  Vienna,  Austria- 
Hungary.  App.  filed  Jan.  14,  1910.  Voltage  regulator  for  each  gen- 
erator responds  to  charge  of  phase  relation  between  the  electromotive 
forces  and  the  currents   in   the  lines  of  their   respective  generators. 

1,054.939.  SNAP  SWITCH;  C.  D.  Piatt,  Bridgeport,  Conn.  App.  filed 
Aug.  5,  1912.  Down-turned  lugs  on  a  guide  plate  form  a  guide 
for  the  sliding  detent,  which  is  operated  by  an  eccentric  on  the 
spindle-tension  spring  intermediate  to  the  spindle  and  guide  plate. 

1,054,946.  SELF-LOCKING  LAMP  SOCKET;  W.  A.  Stacey,  Chicago, 
HI.  App. -filed  May  16,  1912.  Helical  spring  coil  automatically  locks 
lamp  in  socket. 

1,054,965.  FUSE  CARTRIDGE;  F.  J.  Ferrari,  Syracuse,  N.  \r.  App. 
filed  May  31,  1911.  Removable  fuse  holder  within  the  shell  permits 
of  ready  inspection  and  renewal  of  fuse. 

1.054,971.  BURGLAR  ALARM;  J.  E.  Liljeblad,  Chicago,  111.  App.  filed 
Oct.  22,  1909.  A  line  or  wire  adjacent  to  the  door  or  window  causes 
an  electrical  circuit  to  be  formed  when  interfered  with. 

1,055,003.  ELECTRODE  FOR  PRODUCING  ARCS;  G.  Wagener,  Schle- 
busch-Manfort,  Germany.  App.  filed  Nov.  22,  1911.  Metallic  core 
surrounded  by  cement,  which,  when  heated,  becomes  conductive  and 
relieves  the  metal  core  of  the  wear  and  tear. 

1.055,018.  ELECTRIC  GROUND  DETECTOR;  G.  A.  Burnham,  Clifton- 
dale,  Mass.  App.  filed  March  1,  1911.  Indicating  or  recording  device 
is  intermittently  placed  in  circuit  with  a  group  of  electrical  distribu- 
tion lines  through  ground  line  including  protective  resistance. 

1,055,035.  ELECTRIC  SWITCH;  E.  R.  Hamilton,  Chicago,  111.  App. 
filed   Dec.    29.    1911.      Lock   for  ignition   circuit   switches. 

1,055,062.  SOCKET  FOR  INCANDESCENT  ELECTRIC  LAMPS;  L. 
K.  Lux,  Syracuse,  N.  Y.  App.  filed  March  7,  1908.  Reciprocating 
bar  with  exposed  thumb  pieces  operates  a  cam  which  forces  contact 
spring  to  complete  circuit. 

1,055,103.  PROCESS  OF  PRODUCING  SULPHONIC  ACIDS  OF 
THE  NAPHTHALENE  SERIES;  A.  Vagt,  Cologne,  Germany.  App. 
filed  Dec.  6,  1911.  Subjects  poly-sulphonic  acids  of  the  naphthalene 
series  to  action  of  electric  current. 

1,055,137.  ELECTRIC-LAMP  KEY  SOCKET;  A.  W.  Clauder,  Bridge- 
port,  Conn.  App.  filed  April  19,  1912.  Rotating  switch  piece  with 
combination  of  stops  for  holding  it. 

1,055,153.  SOUNDING  DEVICE;  D.  B.  Ferguson,  Aurora,  Minn. 
App.  filed  March  6,  1911.  When  device  tilts  over  as  it  strikes  bottom 
a  pivoted  member  swings  into  engagement  with  fixed  contact  and 
closes  signal  circuit. 

1.055.157.  ELECTROLYTIC  RECOVERY  OF  ZINC  AND  MANGA- 
NESE; A.  G.  French,  Nelson,  British  Columbia,  Canada.  App.  filed 
Sept.  4,  1912.  Electrolytic  decomposition  of  solution  containing  sul- 
phate of  zinc,  sulphate  of  manganese  and  neutral  sulphate  of  sodium. 

1.055.158.  ELECTROLYTIC  RECOVERY  OF  ZINC  AND  MANGA- 
NESE; A.  G.  French,  Nelson,  British  Columbia,  Canada.  App.  filed 
Sept.  4,  1912.  Regenerates  sulphate  of  manganese  by  treating  dioxide 
of  manganese  in  suspension  in  water  by  sulphurous-acid  gas  or  a 
sulphurous-acid  solution. 

1.055,160.  DEVICE  FOR  STERILIZING  CLOSET  SEATS  AND  THE 
LIKE;  K.  Gasiorowski,  Zurich,  Switzerland.  App.  filed  Nov.  25,  1912. 
Seat  is  first  electrically  heated  and  then  after  a  time  interval  auto- 
matically cooled. 

1.055.165.  ELECTRIC  BATTERY  CELL:  T.  H.  Gugler,  Minneapolis, 
Minn.  App.  filed  May  3,  1909.  Primary  cell  with  trough  in  bottom 
to  receive  loose  particles  of  anode  material  and  mercury  in  the  trough, 

1.055,173.  CONDUIT  FOR  ELECTRIC  WIRES;  F.  C.  Hodkinson, 
Pittsburgh,  Pa.  App.  filed  Jan.  15,  1912.  Made  from  single  piece  of 
sheet  metal  with  hooked  edges  which  may  be  interlocked. 

1.055.177.  ELECTRIC-LAMP  SWITCH;  M.  J.  Hoppock,  Frankfort. 
Mich.  App.  filed  July  10,  1912.  Resistance  cut  into  and  out  of 
circuit  bv  turning  the  rotatable  part  of  the  lamp  socket  carrying  the 
lamp. 

1,055,185.  MERCURY  AND  OTHER  VAPOR  ELECTRIC  LAMP;  H. 
A.  Kent,  Bound's  Green,  and  H.  G.  Lacell,  Finchley,  England.  App. 
filed  Dec.  27,  1911.  Starting  device  including  a  communicating  recep- 
tacle and   heating  means  to  vaporize  liquid  therein. 

1,055,205.  TROLLEY;  J.  W.  McKinney,  Tyrone,  Pa.  App.  filed  March 
25,  1912.  Guide  flanges  attached  to  the  harp  at  each  side  of  the 
wheel. 

1,055,221.  ACCUMULATOR;  T.  Piotrowski  and  A.  Kilinski,  New  York, 
N.  Y.  App.  filed  Feb.  10,  1912.  Electrodes  and  insulating  plates 
hung    from   insulating   suspending  bars. 

1,055.227.  AUTOMATIC  ALARM;  E.  Remade,  Newark,  N.  Y.  App. 
filed  June  19,   1912.     Fusible;   for  gas  cocks. 

1,055,236.  MAGNETO-ELECTRIC  MASSAGING  MACHINE;  B.  Sea- 
combe,  Manchester,  England.  App.  filed  May  25,  1910.  Movement 
of  massaging  roller  generates  current  which  is  imparted  to  patient 
through   said   roller. 

1,055,261.  ELECTRIC  WELDING:  J.  O.  Ellinger,  New  York,  N.  Y. 
App.  filed  July  15,  1910.  Parts  are  subjected  to  a  welding  current 
and  to  pressure  while  submerged  in  oil;  prevents  the  loss  of  temper 
of  the  parts. 

1,055,272.  BULB;  V.  Guleserian,  Buffalo,  N.  Y.  App.  filed  April  6, 
1912.      Filament   supported   in   pyramidal   form. 

1,0  5,275.  TROLLEY  WHEEL;  B.  H.  Hawkins.  Brooks,  Ore.  App. 
filed  Feb.  24,   1912.     Spiral  rollers  at  opposite  sides  of  wheel. 

1,055.292.  ELECTRIC-MOTOR  CONTROLLER  FOR  ELEVATORS; 
L  C.  Smith,  Louisville,  Ky.  App.  filed  Sept.  23,  1909.  Dynamic 
hraking   system. 

1,055.295.  ELECTRODE  FOR  PRODUCING  ARCS;  G.  Wagener, 
S  :hlebusch  Manfort,  Germany.  App.  filed  Nov.  22,  1911.  Metallic 
<     ctrode  with   a  surrounding  body  of   refractory  earth. 

1,055, .'05.  TEST  CONNECTOR  FOR  ELECTRIC  WIRES:  A.  Kneisel, 
(  v.land,  Ohio.  App.  filed  May  15.  1912.  Angularly  bent  metallic 
clips    secured    together    by    screw- 
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The  Countryside        The  rural  field,  as  an  inviting  prospect 
Network  for   central-station   service,  becomes   a 

reality  under  the  light  of  such  figures 
as  those  marshaled  by  Mr.  Samuel  Insull,  who  now  demon- 
strates for  the  case  of  scattered  country  communities,  as 
he  has  already  done  for  urban  centers,  that  a  unified  sys- 
tem of  generation  and  distribution  will  not  only  save  im- 
portant plant  investment  and  operating  costs  bul  accom- 
plish developments  in  the  extent,  variety  and  usefulness  of 
electric  service  far  beyond  anything  that  would  ever  In- 
possible  with  mere  individual  local  stations.  Jn  addition 
to  the  routine  lighting  and  motor  service  of  the  towns 
themselves  as  cited  by  Mr.  Insull  in  his  Franklin  Institute 
address,  outlined  in  this  issue,  the  supply  of  energy  for 
interurban  electric  railways,  water  pumping,  ice  making, 
farm  operations,  drainage,  mining — and  even  a  hint  at  rail- 
road electrification  in  the  future — offer  important  loads 
for  the  rural  network.  And  as  regards  the  magnitude  of 
these  openings,  we  need  only  mention  the  speaker's  own  es 
timate  that  for  the  State  of  Illinois  alone  the  combined 
service  opportunities  of  this  kind  exceed  by  20  per  cent  the 
present  output  of  the  great  Chicago  system  itself.  But  most 
significant  of  all  is  the  diversity  with  which  these  various 
rural  demands  occur,  as  regards  both  their  daily  and  an- 
nual load  curves.  Even  when  not  representing  distinctly 
off-peak  demands  by  their  very  nature,  many  of  these  ap- 
plications are  so  flexible  that  they  can  be  controlled  with 
case  to  avoid  the  system  peaks.  And,  although  sonic  of 
the  uses  cited  have  not  in  themselves  particularly  high 
load-factors,  their  combined  showing  indicates  possibilities 
of  a  system  load-factor  of  nearly  50  per  cent,  with  a  di- 
versity of  35  per  cent  in  the  use  of  the  power  supply  equip 
merit — figures  which  will  certainly  arouse  the  interest,  if 
not  the  envy,  of  many  central-station  operators  furnishing 
electricity  in  densely  populated  and  progressive  urban  cen- 
ters. 


Pennsylvania 
Electrification 


In  a  recent  note  on  the  establishment 
of  a  correspondence  school  of  elec- 
tricity for  Pennsylvania  Railroad  em- 
ployees stress  was  laid  upon  the  significance  of  tins  step  in 
connection  with  the  company's  electrification  plans.  Con- 
firmation of  this  view  has  come  sooner  than  expected  in 
the  announcement  just  made  that  the  Pennsylvania  will 
within  the  next  year  spend  $4,000,000  on  the  electrification 
of  the  "main  line"  out  of  Philadelphia  as  far  as  Paoli,  a 
distance  of  about  jo  miles.  The  figure  stated  is  understood 
to  cover  only  the  track  work  and  not  to  include  the  power 
house  which  will  be  erected  or  the  locomotives.  While  the 
announcement  refers  to  this  work  as  being  "for  suburban 
passenger  traffic,"  it  requires  no  stretch  of  the  imagination 


to  see  in  it  the  beginning  of  an  electrified  system.  Even  as 
a  localized  undertaking,  no  little  satisfaction  is  to  lie  derived 
from  this  latest  extension  of  the  territory  that  electricity 
is  steadily   conquering  in   the  world  of  transportation. 


A   Vital  Trade 
Problem 


of  all  the  subjects  discussed  at  the 
recent  meetings  of  the  Societj  for 
Electrical  Development  no  one  topic 
occupied  so  much  time  or  drew  so  much  fire  as  did  th< 
need  for  readjusting  the  merchandising  relations  and  activi- 
ties of  central  station,  jobber,  dealer  and  contractor.  As 
very  forcibly  put  by  one  of  the  jobbers  who  took  a  leading 
part  in  the  discussion,  what  the  dealer,  contractor  and  job- 
ber demand  are  "decent  merchandising  conditions."  Other 
speakers  reiterated  the  demand  that  central  Stations  shall 
not,  as  a  means  of  promoting  their  principal  business,  name- 
ly, the  sale  of  energy,  cut  under  the  prices  that  contractor, 
dealer  and  jobber  must  charge  in  order  to  live.  This  is  an 
old  problem,  but  one  of  which  the  last  will  not  be  heard 
until  it  is  met  and  solved,  not  because  the  commercial  salva- 
tion of  certain  men  demands  a  solution,  but  because  upon 
this  solution  depends  tin-  working  out  of  the  whole  problem 
of  distribution  of  electrical  supplies  and  apparatus.  So  far 
the  attempts  in  this  direction  have  resulted  in  little  more 
than  the  development  of  an  irreconcilable  conflict.  The  cen- 
tral stations,  on  the  one  hand,  say  that  they  are  willing  that 
others  should  do  the  work  if  they  will  reallj  do  it  effectivel)  : 
while  the  dealers,  jobbers  and  contractors,  on  the  other 
hand,  assert  that  they  can  and  will  do  the  work  to  be  done 
if  a  chance  is  given  to  them.  If  the  Society  for  Electrical 
Development  can  work  out  the  solution  of  this  problem  on 
a  basis  of  real  co-operation,  of  give  and  take  by  all  con- 
cerned, it  will  by  this  one  accomplishment  contribute  enor- 
mously to  commercial  electrical  advancement 


Hydraulic  Storage     The  Mount  Hood  plant,  dc-crib.   ' 
and  Auxiliaries  where    in    our    columns,    is    inter 

chiefly    on    account    of    the    somewhat 

unusual  hydraulic  situation  there  developed,  in  that  it  is 
constructed  for  the  Utlization  of  three  distinct  sour. 
supply  of  water  at  three  different  heads,  high,  medium  and 
low,  the  two  former  being  planned  for  utilization  in  the 
same  power  house.  The  present  plant  involves  the  inter- 
mediate head  only,  the  water  I  :ted  in  a  reservoir 
site  some  325  ft.  above  the  river  which  serves  as  t! 
charge.  \t  double  this  height  and  very  near  lies  a  high 
reservoir  site  which  can  be  reached  from  an  independent 
drainage  area  by  building  some  10  miles  of  aqueduct.  The 
present  intermediate  head  reservoir  is  reached  by  a  little 
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more  than  3  miles  of  aqueduct,  which  is  a  wooden  flume 
of  the  type  widely  used  on  the  Pacific  Coast.  The  reservoir 
for  this  head  covers  about  160  acres  and  is  in  the  main 
inclosed  by  an  earthen  embankment.  The  reservoir  is  large 
enough  to  permit  the  generator  to  carry  full  load  of  some 
11,000  kw  for  thirty-six  hours,  so  that  the  question  of  daily 
peak  is  eliminated  and  the  real  hydraulic  problem  involves 
a  study  of  the  all-the-year-round  supply.  The  whole  water- 
shed touched  by  the  project  is  of  substantially  the  same 
character,  so  that  no  relief  is  to  be  obtained  by,  so  to  speak, 
a  diversity-factor  in  the  supply.  The  rainfall  in  this  region 
is  very  large,  being  probably  not  less  than  7  ft. 

In  spite  of  the  amount  of  rainfall  and  the  considerable 
storage  area,  the  dry  season  is  itself  very  seriously  felt. 
There  exists  the  somewhat  unusual  condition  of  a  plant 
which,  in  spite  of  large  storage  and  exceptionally  great 
rainfall,  must  still  be  reinforced  during  a  part  of  August 
and  September  by  an  auxiliary  steam  plant.  This  fact 
shows  exceptionally  well  the  conditions  which  confront  the 
engineer  in  attempting  to  secure  the  maximum  use  even  of  a 
very  promising  hydraulic  privilege.  More  and  more  as  the 
water-powers  of  the  country  are  utilized  does  the  problem 
of  the  low-water  season  confront  one.  Even  a  high-head 
development  with  good  storage  facilities  can  rarely  carry  its 
load  through  the  month  of  minimum  rainfall.  Remedies 
for  this  situation  can  lie  only  in  extraordinary  storage 
capacity  under  an  exceptionally  high  head  or  in  the  delib- 
erate provision  for  auxiliary  power.  In  taking  the  latter 
horn  of  the  dilemma  one  faces  a  yet  unsolved  problem  as  to 
the  selection  of  the  most  economical  form  of  auxiliary 
equipment  for  obtaining  a  relatively  large  output  during  a 
very  brief  period. 


The  Sounder  in  Submarine  Cable  Telegraph 

References  have  recently  appeared  in  the  technical  press 
concerning  a  new  method  of  transatlantic  cable  telegraphy 
devised  by  Mr.  John  Gott,  employing  the  Morse  key  and 
Morse  receiving  instrument,  instead  of  a  pair  of  keys 
and  siphon  recorder  at  the  respective  ends  of  the  cable. 
Details  of  the  apparatus  employed  have  not  yet  been  made 
public,  but  an  outline  description  of  the  method  emplo>cd, 
written  by  Mr.  F.dward  Raymond-Barker,  appears  in  a  re- 
cent number  of  the  London  Electrical  Review,  as  referred 
to  in  this  week's  Digest.  The  transmitted  signals  are 
ordinary  Morse  signals,  except  that  they  are  always  suc- 
cessively alternating  in  direction.  That  is,  they  consist  of 
short  and  long  impulses,  or  dots  and  dashes,  but  no  two 
successive  impulses  have  the  same  polarity,  although  pro- 
duced through  successive  contacts  of  the  same  Morse  key. 
Automatic  means  are  provided  for  reversing  the  current 
direction  at  each  contact.  The  signals  thus  resemble 
alternating  currents,  it  being  understood  that  standard  al- 
ternating currents  employ  rhythmically  reversing  impulses 
of  uniform  duration  and  spacing,  whereas  the  impulses 
used  by  the  new  method,  in  spelling  out  letters,  employ  re- 
versing impulses  that  are  not  strictly  rhythmic  and  by  no 
means  always  of  equal  duration  and  spacing. 

I  he  continued  succession  of  reversed  Morse  impulses  is 
much  more  favorable  to  the  operation  of  a  Morse  relay  at 


the  receiving  end  of  a  long  cable  than  ordinary  single- 
current  working  or  unidirectional  Morse  signaling  would 
be.  On  the  other  hand,  double-current  working  is  always 
the  rule  in  long  Morse  circuits.  In  double-current  work- 
ing the  marking  impulse  consists  of  a  short  current  im- 
pulse, say  positive,  while  the  cessation  impulse  consists  of 
a  short  negative  current  impulse  at  the  proper  moment. 
In  this  way  dots  and  dashes  are  formed  by  successive  im- 
pulses that  are  always  in  opposite  directions — again  an  ap- 
proach toward  alternating-current  transmission.  It  i^  thus 
difficult  to  see  any  salient  superiority  in  the  new  method 
over  double-current  working,  notwithstanding  the  manifest 
superiority  over  single-current  working.  A  full  descrip- 
tion of  the  new  system,  when  it  is  finally  published,  may 
clear  up  this  obscurity. 


New  York  State  Hydroelectric  Schemes 

Agitation  in  favor  of  hydroelectric  projects  under  state 
ownership  and  management  in  New  York,  inaugurated  by 
the  introduction  of  bills  during  the  last  session  of  the  Leg- 
islature, continues  with  increased  activity  during  the  pres- 
ent session.  Elsewhere  we  give  an  analysis  of  the  impor- 
tant Murtaugh  bill.  In  its  general  scope  it  is  not  unlike 
the  Bayne  bill  considered  by  the  last  Legislature,  but  in- 
stead of  launching  forth  at  one  leap  into  a  state-wide  hydro- 
electric system,  the  present  measure,  although  it  contem- 
plates such  a  system  ultimately,  provides  specifically  for 
the  creation  of  a  single  hydroelectric  district  for  the  city 
of  Albany  and  neighboring  municipalities,  including  Troy 
and  Schenectady,  with  two  developments  at  dams  on  the 
new  barge  canal.  As  a  whole  the  scheme  is  inspired,  as  is 
well  known,  by  the  hydroelectric  system  of  Ontario,  con- 
cerning the  financial  success  of  which  many  conflicting 
rumors  and  stories  have  been  in  circulation.  Certain 
causes  for  these  rumors  can  be  learned  from  the  review  in 
this  issue  of  a  book  entitled  "An  Expensive  Experiment." 

The  New  York  project  must  be  considered  at  present  very 
largely  from  the  standpoint  of  its  general  advantages  and 
disadvantages.  Viewed  first  as  a  municipal  ownership 
project,  which  must  be  under  the  control  of  one  state  ad- 
ministration after  another,  the  outlook  is  anything  but  as- 
suring. Listening  for  the  moment  to  the  pleadings  of 
idealists,  it  must  be  conceded  that  it  would  not  be  impos- 
sible for  a  state  executive  of  great  ability,  purity  of  mo- 
tives and  independence  of  action  to  stand  behind  one  of 
these  projects  and  see  it  through  to  completion  and  success- 
ful operation  as  efficiently  as  any  group  of  private  citizens 
or  a  public-utility  corporation.  This,  we  repeat,  would  be 
possible,  but  it  is  extremely  improbable  under  the  political 
traditions  of  the  present  day.  Municipal  ownership  of  pub- 
lic utilities  is  notoriously  weak  on  the  side  of  administra- 
tion or  management.  Prevalence  of  the  spoils  system,  rota- 
tion of  officials  in  office,  the  temptation  to  yield  to  political 
expediency,  and  incompetence,  all  combine  to  defeat  the 
promises  of  idealists  who  maintain  that  the  lowest  rates  and 
the  best  service  are  obtainable  only  by  municipal  ownership. 

A  specific  objection  to  the  Murtaugh  bill  which  covers  a 
point  of  the  greatest  importance  is  the  Heedlessness  of  cre- 
ating a  new  regulating  body  to  administer  the  project,  inde- 
pendent of  the  Public  Service  Commissions.    Municipalities 
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are  empowered  by  the  measure  to  engage  in  the  distribution 
and  sale  of  electrical  energy  purchased  from  the  State, 
either  by  contracting  with  the  local  electric  utility  to  act 
as  a  distributing  agent,  or  by  purchasing  the  local  system, 
or  again  by  constructing  an  independent  municipal  system. 
The  vital  point,  the  source  of  danger,  resides  in  the  fact 
that  state  energy  will  be  sold  under  the  sole  jurisdiction  of 
the  State  Conservation  Commission.  Clearly,  then,  a  local 
utility  which  is  under  the  jurisdiction  of  the  Public  Serv- 
ice Commission  may  find  itself  in  competition  with  a  mu- 
nicipal system  under  jurisdiction,  both  as  to  rates  and  serv- 
ice, of  the  Conservation  Commission.  This  position  is 
obviously  anomalous  and  should  be  rectified  by  placing  the 
whole  scheme  in  the  hands  of  the  existing  adequate  machin- 
ery of  administration — the  Public  Service  Commission. 
Otherwise  there  is  no  protection  whatever  to  the  investors 
in  existing  utilities  against  public  caprice,  needless  compe- 
tition and  the  duplication  of  investment. 

A  splendid  method  for  solving  the  fundamental  problem 
of  conserving  the  public  water-power  and  devoting  it  to 
public  use  is  found  in  the  water-power  law  of  Wisconsin, 
under  which  the  Railroad  Commission  is  clothed  with  juris- 
diction and  authority  over  the  whole  question.  New  York 
can  hardly  do  better  than  follow  this  example,  in  the  inter- 
est both  of  efficiency  and  justice  to  existing  enterprises 
under  private  ownership. 


Heterochromatic  Photometry 

An  article  in  this  issue  by  Mr.  M.  Luckiesh  on  photometry 
by  dicker  and  by  equality-of-brightness  instruments  raises 
some  Miy  curious  questions  as  to  the  nature  of  the  phe- 
nomena. Our  readers  will  remember  that  in  some  recent 
researches  by  Dr.  Ives  it  appeared  that  while  at  consid- 
erable intensities  fairly  concordant  readings  could  be  ob- 
tained by  the  flicker  and  by  the  equality-of-brightness  pho- 
tometers, yet  at  low  values  of  the  luminosity  discrepancies 
appeared,  sometimes  showing  the  Purkinje  effect,  and  in 
the  case  of  the  flicker  instrument  sometimes  a  small  re- 
versed Purkinje  effect.  Mr.  Luckiesh's  results  on  com 
paring  red  and  green  lights  with  these  instruments  were 
of  .1  somewhat  startling  character,  much  less  reassuring  t>> 
the  photometrist  than  those  obtained  by  Dr.  Ives.  With 
an  intensity  on  the  screen  of  below  2  meter-candles,  wide 
variations  were  found,  a  very  pronounced  Purkinje  effect 
with  the  equality-of-brightness  photometer  and  an  equally 
pronounced  reversed  Purkinje  effect  with  the  flicker  instru- 
ment. The  former  is.  of  course,  naturallj  to  be  expected. 
Unless  the  reduction  of  the  illumination  from  screen  to  eve 
was  very  much  less  than  is  ordinarily  to  be  found,  the  mag- 
nitude of  the  discrepancies  noted  by  Mr.  Luckiesh  is  alto- 
gether remarkable,  ami  particularly  the  reversed  Purkinje 
phenomenon   found   in  the  dicker  photometer. 

Numerous  observers  have  apparently  found  the  Purkinje 
phenomenon  itself  under  circumstances  similar  to  those 
noted  by  Mr.  Luckiesh,  and  the  reason  for  this  was  pointed 
out  by  Dr.  Louis  Hell  in  our  columns  on  Jan.  27,  1012.  as 
due  to  the  shifting  of  luminosity  in  the  juxtaposed  fields  by 
reason  of  simultaneous  contrast,  producing  a  tendency 
toward  a  spurious  Purkinje  phenomenon  at  intensities  ma- 


terially higher  than  those  at  which  the  real  phenomenon 
should  naturally  make  its  appearance.  It  was  also  pointed 
out  in  this  paper  that  the  same  effect  of  simultaneous  con- 
trast would  produce  very  varying  results  according  to  the 
particular  colors  involved  and  their  places  upon  the  lumi- 
nosity curve.  When  it  comes,  however,  to  a  marked  reversed 
Purkinje  effect  with  a  flicker  photometer  the  case  is  different. 
Here  there  is  no  simultaneous  contrast  to  shift  the  apparent 
luminosities  of  the  colors  involved.  The  particular  advan- 
tage, in  fact,  of  the  flicker  photometer  is  that  it  abolishes 
the  difficulties  which  come  from  simultaneous  contrast.  But 
a  reversed  Purkinje  phenomenon  is  just  as  bad  from  the 
standpoint  of  precision  as  the  direct  effect,  and  it  is  there- 
fore worth  while  inquiring  somewhat  into  the  situation  as 
disclosed  by  Mr.  Luckiesh's  experiments.  The  first  thing 
to  note  is  that,  whatever  the  cause  of  the  phenomenon  ob- 
served with  the  flicker  instrument,  it  began  to  be  felt  at 
about  the  sami  degree  of  low  intensity  as  the  opposite 
variations  in  the  equality-of-brightness  photometer — that 
is,  near  the  point  at  which  color  vision  begins  to  fail.  One 
is  induced  to  ask  why  under  such  circumstances  the  red 
light  should  appear  loo  bright  instead  of  too  dim  as  re- 
quired by  the  Purkinje  effect. 

It  would  have  been  interesting  had  Mr.  Luckiesh  investi- 
gated this  curious  phenomenon  at  a  variety  of  dicker  speeds. 
It    is   quite    possible    that    the    time    relations    of    the   color 
stimuli    might    introduce    variations    in    apparent    intensity 
of    considerable    magnitude.        If    such    were    the    ease,    one 
would  expect  that  color  differences  wouldmakethi   1 
felt  in  studies  of  Talbot's  law.     The  sector  disk,  however, 
was  pretty  thoroughly  investigated  at  the  Bureau  of  Stand- 
ards a  few  years  ago  by  Dr.  Hyde,  who  did  not  find  any 
error    due    to    color    difference,    although    Perry,    working 
under   other  conditions,   had    found   such   a   difference.     In 
view  of  these  latest  results  it   may  lie  that  the  discrep 
noted  could  fairly  be  chargeable  to  differences  in  intei 
and  in  speed  of  rotation  of  the  disk,  which  latter  factor,  of 
course,  influences  the  effect  to  be  produced  by  the  variation 
in    the    physiological    factor    under    sudden    stimuli.       I 
ever  this  ma)    be.   it   seems  clear   from   Mr.   Luckiesh's  ex 
periments    that    at    low    intensities,    and    at    speeds    where 
flicker   is    pronounced    at    these    intensities,    the   color   of    tin 
lights  compared  may  he  the  important   factor  in  the  results. 

The  form  of  the  flicker  curves  indicates  that  at  the  lower 
intensities   the   question   of   color  adaptation   may   play   an 
important    part.      When    widely    different    photometric    re- 
sults   are    obtained    with    colored    lights    for    a    very    small 
variation  in  intensity,  as  they  arc  in  this  case,  one  naturally 
looks  for  adaptation  as  the  disturbing  factor.     At  all  . 
11   is  quite  clear  that  even  in  using  dicker  photometer: 
must   anticipate  trouble  at   low  intensities.      Most 
find  the  flicker  instruments  difficult  to  use  with  low   inten- 
sities,  and    it    is    perhaps   safe    to   say    that    errors   an 
likely  to  be   I  tl    intensities   where  one  could  com- 

fortably work  by  dicker.  Nevertheless  the  situation  calls 
for  further  investigation.  It  is  somewhat  disconcerting  to 
find  such  difficulties  as  these  just  after  the  investigations  of 
Dr.  Ives  seemed  to  have  put  the  flicker  method  on  a  sound 
basis.  The  difficulties  should  be  cleared  up  at  the  earliest 
possible  moment. 
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Activities  and  Events  in  the  Electrical  Field — 
Reports  of  Meetings — Commission  Findings,  Etc. 


New  York  Subway  Contracts  Signed 

After  three  years  of  complex  negotiations  and  heated 
controversy,  the  contracts  for  the  operation  of  the  dual 
rapid-transit  system  for  New  York  City  were  signed  on 
March  19. 

These  contracts  relate  to  the  operation  of  a  system  the 
total  cost  of  which  will  be  about  $400,000,000.  Of  this,  one- 
fourth  covers  the  existing  systems  and  $300,000,000  the  con- 
struction now  under  way  or  authorized  for  the  new  subway, 
elevated  and  surface  lines  described  in  the  Electrical  World 
[une  1,  1912.  When  the  new  system  is  placed  in  oper- 
ation, which  will  probably  be  in  191 7,  there  will  be  over 
600  miles  of  single  track  in  service,  as  compared  with  271 
at  present.  Chairman  McCall,  of  the  Public  Service 
Commission  for  the  First  New  York  District,  signed  the 
contracts  for  the  city,  and  his  signature  was  attested  by 
Mr.  William  R.  Willcox,  his  predecessor,  whose  term  ex- 
pired before  an  agreement  was  reached  on  the  subway 
question.  Mr.  Theodore  P.  Shonts.  president  of  the  Inter- 
borough  Rapid  Transit  Company,  signed  the  contracts  for 
that  company,  and  Mr.  Timothy  S.  Williams,  president  of 
the  New  York  Municipal  Railway  Corporation  (Brooklyn 
Rapid  Transit  Company)  signed  them  on  behalf  of  these 
interests. 


Work    of    New    England    Electric    Development 
Association 

The  Electric  Development  Association,  Inc.,  of  New 
England  distributed  38,200  copies  of  the  February  number 
of  the  organization's  popular  periodical,  The  Silk  Cord, 
among  individual  users  of  electricity  from  lists  furnished 
by  central  stations  and  contractors.  In  addition,  326  copies 
were  mailed  to  the  newspapers  and  1000  copies  placed  on 
sale  on  news  stands  in  the  New  England  territory.  Of  the 
March  number,  just  issued,  35,400  copies  are  being  mailed 
to  present  and  prospective  electricity  users.  During  recent 
months  the  association  has  encouraged  the  pushing  of  elec- 
tric sales  and  emphasized  the  need  of  co-operation  in  many 
New  England  towns  and  cities.  The  secretary  of  the  asso- 
ciation is  Mr.  Zenas  W.  Carter,  53  State  Street,  Boston, 
Mass. 


Nomination  of  A.  I.  E.  E.  Officers 

At  the  meeting  of  the  American  Institute  of  Electrical 
Engineers,  New  York,  March  14,  President  Ralph  D.  Mer- 
shon  announced  the  nominations  made  by  the  board  of 
directors  for  Institute  officers  for  the  coming  year.  These 
names  are  as  follows:  President,  Mr.  C.  O.  Mailloux,  New 
York;  vice-presidents,  Messrs.  H.  H.  Barnes,  Jr.,  New 
York ;  J.  A.  Lighthipe,  Los  Angeles,  Cal. ;  C.  E.  Scribner, 
New  York,  and  W.  S.  Rugg,  New  York ;  treasurer,  Mr, 
George  A.  Hamilton,  Elizabeth,  N.  J. ;  board  of  directors, 
Messrs.  F.  A.  Behrend,  Boston,  Mass.;  P.  Junkersfeld,  Chi- 
cago, 111. ;  H.  A.  Lardner,  San  Francisco,  Cal. ;  Louis  T. 
Robinson,  Schenectady,  N.  Y.,  and  Charles  Robbins,  Pitts- 
burgh, Pa. 

Mr.  C.  O.  Mailloux,  nominated  by  the  board  for  president, 
is  a  charter  member  of  the  Institute,  having  signed  the  call 
for  its  organization  in  1883.  He  has  served  three  times  on 
its  board  of  managers  and  twice  as  vice-president.    He  rep- 


resented the  Institute  at  Paris  in  1900,  at  London  in  1906, 
at  Marseilles  in  1908,  at  Turin  in  191 1,  and  only  recently 
returned  from  the  conference  of  the  International  Electro- 
technical  Commission  at  Zurich,  which  he  attended  as  presi- 
dent of  the  United  States  committee.  Mr.  Mailloux  is  also 
vice-president  on  international  arrangements  for  the  Inter- 
national Electrical  Congress  to  be  held  at  San  Francisco  in 
1915.  When  the  Electrical  World  was  founded  in  1883 
Mr.  Mailloux  was  a  leading  spirit  in-  its  organization,  after- 
ward serving  as  this  journal's  first  editor. 


Missouri  Utility  Law  Enacted 

A  law  creating  a  state-wide  public  utility  commission  for 
Missouri  has  passed  the  General  Assembly  of  that  State  and 
on  March  18  received  Governor  Major's  signature.  The 
new  Missouri  measure  is  in  general  modeled  along  the  lines 
of  the  New  York  State  Commissions  law.  It  provides  for 
the  repeal  of  the  Cooper  enabling  act,  passed  May  8,  1907. 
under  which  the  present  local  commissions  were  established. 


Annual  Meeting  of  Electrochemical  Society 

The  twenty-third  general  meeting  of  the  Electrochemical 
Society  will  be  held  at  Atlantic  City  April  3  to  5.  At  the 
opening  session  on  Thursday  morning  Mr.  I.  Langmuir  will 
deliver  an  address  on  conduction  and  radiation  of  heat, 
Messrs.  F.  A.  J.  Fitzgerald  and  A.  T.  Hinckley  will  read  a 
paper  on  experiments  with  furnace  electrodes,  and  Prof. 
J.  W.  Richards  one  on  aluminum  nitride.  In  the  afternoon 
the  following  papers  will  be  read:  "Some  Tests  of  the  Edi- 
son Storage  Battery,"  by  Messrs.  C.  W.  Bennett  and  H.  N. 
Gilbert ;  "Concentration  Cells  Containing  Organic  Liquids 
Immiscible  with  Water,"  by  Mr.  R.  Beutner;  "Concentra- 
tion Changes  in  Copper  Sulphate  Electrolysis,"  by  Messrs. 
C.  W.  Bennett  and  C.  O.  Brown;  "The  Three-Phase-Two- 
Phase  Induction  Furnace,"  by  Mr.  A.  E.  Greene,  and  "Mak- 
ing Electric  Steel  Without  Slag,"  also  by  Mr.  Greene.  At 
8  p.m.  on  Friday  a  lecture  on  hyper-basis  will  be  given  by 
Prof.  Frank  B.  Kenrick,  of  Toronto.  On  Saturday  Presi- 
dent W.  Lash  Miller  will  deliver  an  address  introductory 
to  a  symposium  on  the  electrodeposition  of  metals,  during 
which  the  following  metals  will  be  discussed:  gold  and 
silver,  by  Mr.  Francis  C.  Frary;  copper,  by  Mr.  C.  W. 
Bennett,  and  brass  and  bronze,  also  by  Mr.  Bennett ;  cobalt 
and  nickel,  by  Mr.  O.  P.  Watts;  lead,  by  Messrs.  F.  C. 
Mathers  and  B.  W.  Cockrum.  Prof.  J.  W.  Richards,  Le- 
high Lhiiversity,  South  Bethlehem,  Pa.,  is  secretary  of  the 
association. 


Analysis  of  the  Murtaugh  Hydroelectric  Bill  Before 
the  New  York  State  Legislature 

The  public-utility  companies  in  New  York  State  engaged 
in  the  production,  distribution  or  sale  of  electrical  energy 
in  any  way  are  all  vitally  concerned  with  the  so-called 
Murtaugh  bill  now  in  the  Legislature  providing  for  the 
establishment  of  state  hydroelectric  Systems,  first  in  lim- 
ited zones  or  districts  and  later  in  a  state-wide  system  or 
distribution  network.  The  scheme  has  its  conception  in 
■  the  Ontario  hydroelectric  system,  as  made  apparent  in  our 
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abstract  of  the  bill  in  the  issue  of  March  15.  Great  impor- 
tance attaches  to  the  fact  that  should  this  bill  become  law 
existing  central  stations  may  expect  to  find  themselves 
sooner  or  later  subject  to  enforced  competition,  beyond  the 
jurisdiction  of  the  public  service  commission  and  under 
the  regulatory  powers  of  an  independent  body,  the  State 
Conservation  Commission.  The  evils  which  might  grow 
out  of  this  situation  and  their  bearing  on  the  prosperity  of 
the  central-station  industry  throughout  the  State  need  to 
be  brought  out  into  the  light  and  thoroughly  analyzed. 

The  Murtaugh  bill  contemplates  a  group  of  hydroelectric 
plants  and  a  distribution  network  of  tie  lines,  transmission 
lines  and  the  necessary  switching  or  transforming  stations, 
under  state  ownership  and  management,  for  the  purpose  of 
wholesaling  energy  to  municipalities  and  also,  under  re- 
strictions, disposing  of  it  to  individual  consumers,  at  whole- 
sale or  retail.  The  Conservation  Commission  is  made  the 
administrative  body  which  will  have  charge  of  the  whole 
scheme  and  will  also  fix  in  each  instance  the  rates  at  which 
energy  will  be  sold  to  the  ultimate  consumers,  regardless 
of  whether  a  municipality,  a  distributing  company  or  the 
commission  itself  acts  as  the  distributing  agent.  Munici- 
palities desiring  to  engage  in  the  sale  of  such  energy  may 
contract  for  its  purchase  with  the  commission  and  then 
dispose  of  it  at  retail  under  the  jurisdiction — and  the  sole 
jurisdiction — of  the  Conservation  Commission.  If  a  cen- 
tral-station company  is  already  in  the  local  field,  the  mu- 
nicipality may  enter  into  a  contract  with  the  company  to 
act  as  its  distributing  agent,  but  is  not  compelled  to  do  so. 
Likewise  it  may  purchase  the  local  company's  system,  for 
distribution  purposes,  under  due  process  of  law,  but  again 
is  not  compelled  to  take  such  a  course.  Finally,  the  munici- 
pality may  reject  both  of  the  foregoing  plans  and  construct 
its  own  system,  thus  entering  into  competition  with  the 
local  company. 

Clearly  enough,  the  local  company  may  exercise  its  own 
discretion  in  the  matter  of  contracting  with  the  munici- 
pality to  act  as  a  distributing  agent  of  the  State's  hydro- 
electric energy,  but  it  is  powerless  to  prevent  the  purchase 
of  its  system,  if  the  voters  of  the  district  so  decide,  and  is 
equally  powerless  to  prevent  the  municipality  from  build- 
ing its  own  system  and  competing  for  local  business, 
whether  justified  or  not. 

Taking  up  the  first  case,  it  is  not  difficult  to  foresee  com- 
plications and  resultant  clashes  of  authority  between  the 
Conservation  Commission  and  the  Public  Service  Commis- 
sion. Consider  at  once  a  company  serving  several  munici- 
,  palities,  with  a  plurality  of  generating  stations  and  tie  lines 
and  an  extended  distribution  network.  The  bill  would  give 
the  jurisdiction  over  rates  and  service  in  the  case  of  cus- 
tomers served  with  the  State's  energy  to  the  Conservation 
Commission,  while  customers  served  from  the  company's 
own  plants  would  be  served  at  rates  fixed  by  the  Public 
Service  Commission.  There  might  obviously  be  difficulties 
in  deciding  whether  a  customer  served  from  a  network 
received  energy  from  the  State's  plants  or  the  company's 
plants,  and  the  source  of  supply  might  vary  at  different 
times,  according  to  a  variety  of  circumstances  not  under 
full  or  even  partial  control.  Any  company  which  entered 
into  such  a  contract  would  face  the  practical  necessity  from 
a  commercial  standpoint  of  leveling  its  rates  over  the  whole 
system.  Thus,  if  the  Conservation  Commission  fixed  rates 
lower  than  those  sanctioned  by  the  Public  Service  Commis- 
sion, the  former  would  have  to  be  generally  adopted  in 
order  to  avoid  discrimination.  There  might  be  differences. 
moreover,  in  the  standards  of  service  fixed  by  the  two 
commissions  which  it  would  be  difficult  or  perhaps  impos- 
sible to  reconcile. 

Equally  grave,  from  the  standpoint  of  the  investor  in  the 
securities  of  the  companies,  is  the  prospect,  if  the  bill  be- 
comes law,  of  enforced  competition  from  a  separate  dis- 
tribution system  under  municipal  ownership  and  under 
jurisdiction    as   to   rates    and   service   of   the    Conservation 


Commission.  Clearly  the  latter  could  fix  rates  below  those 
approved  by  the  Public  Service  Commission,  with  detriment 
to  the  private  company,  and  even  under  equal  rates  there 
would  be  competition  from  the  municipal  system  regardless 
of  the  necessity  for  it.  Under  existing  conditions  a  pub- 
lic-utility company  is  protected  to  the  extent  that  no  com- 
peting company  may  enter  the  field  without  the  approval 
and  permission  of  the  Public  Service  Commission. 

In  theory  the  intent  of  the  present  law  is  that  unneces- 
sary or  unwarranted  competition  shall  be  avoided,  that  is 
to  say,  when  the  company  already  serving  the  community 
does  so  at  the  lowest  reasonable  rates  and  serves  all  the 
consumers  which  it  can  reach  at  a  reasonable  profit. 

Enforced  competition  under  municipal  ownership,  with  no 
check  upon  public  caprice  in  rushing  into  such  a  situation, 
and  with  the  competing  rates  and  service  under  full  con- 
trol of  a  separate  regulating  body,  presents  a  possibility 
which  may  well  alarm  the  investors  in  the  properties  now 
under  private  ownership  serving  the  communities  of  the 
State. 


Analysis    of    Proposed    New    York    Barge    Canal 
Water-Power  Plans 

A  presentation  on  the  proposed  state  water-power  devel- 
opment of  the  New  York  Barge  Canal  at  the  Crescent  and 
Vischer's  Ferry  dams,  analyzing  and  pointing  out  the  short- 
comings of  the  plan  as  promulgated,  has  been  addressed  to 
the  conservation  committee  of  the  State  of  New  York  by 
the  public  policy  committee  of  the  National  Electric  Light 
Association,  of  which  Mr.  Arthur  Williams,  of  the  Xew 
York  Edison  Company,  is  chairman. 

This  analysis  points  out  that,  although  the  commission's 
engineers  propose  developing  from  12,000  hp  to  36,000  hp, 
an  actual  survey  of  the  water  conditions  will  show  that 
12,000  hp  would  be  available  only  175  days  of  the  year, 
owing  to  periodic  low  water  and  excessive  flow.  For  a 
maximum  yearly  capacity  the  falls  can  be  relied  upon  for 
only  6000  hp,  which  is  equivalent  to  less  than  4000  hp  de- 
livered at  the  consumers'  premises. 

For  this  initial  development  the  commission  propose  to 
spend  $625,000.  Placing  interest  at  4  per  cent,  sinking 
fund  at  1  per  cent,  depreciation  at  6  per  cent  and  loss  of 
taxes  at  1.5  per  cent,  the  total  annual  fixed  charge  reaches 
12.5  per  cent.  The  annual  cost  of  the  development,  omit- 
ting labor,  repairs  and  supplies,  therefore  becomes  $78,000, 
or  more  than  $19  for  each  hp-year  available  by  the  cus- 
tomers. These  figures  include  only  cost  of  transmission  and 
omit  the  distribution  plant  at  the  cities  to  be  supplied. 

Although  costing  $19  per  hp-year,  it  is  proposed  to  sell 
this  hydroelectric  energy  in  the  capital  district  for  $7  or 
$7.50  per  hp-year.  In  addition  to  this,  as  a  member  of  the 
Conservation  Commission  has  publicly  advocated,  it  is  the 
intention  to  build  a  large  steam  plant  to  supplement  the 
water-power.  For  this  steam  plant  an  investment  of  at 
least  a  million  dollars  would  be  required.  Including  distri- 
bution expenses  the  fixed  charge  per  hp-year  at  once 
amounts  to  $40,  including  nothing  for  labor,  supplies,  re- 
pairs or  steam-plant  fuel. 

The  Barge  Canal  was  built  entirely  from  state  funds, 
the  presentation  goes  on  to  state,  so  that  therefore  it  is 
less  than  fair  that  the  facilities  obtained  at  such  large  cost 
should  be  appropriated  "ted  to  cheapening  the 

power  service  of  a  comparatively  few.  thus  placing  local 
manufacturers  in  a  position  of  controlling  advantage.  The 
committee  points  out  that  since  the  dams  belong  to  the 
public,  any  income  derived  therefrom  should  be  devoted  to 
the  entire  State,  for  the  reduction  of  general  taxation, 
which  means  that  the  privileges  should  be  sold  publicly,  and 
without  any   favoritism,  to  the  highest  bidder. 

Enormous  sums  of  money  are  already  invested  in  the 
State's  public  utility  corporations,  whose  service  generally 
is    adequate    and    their    prices    reasonable.      More    than 
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$1,200,000,000  of  private  capital  is  now  invested  in  the 
State's  utilities,  returning  about  $18,000,000  to  the  general 
welfare  of  the  commonwealth.  In  conclusion,  the  commit- 
tee points  out  that  for  the  $625,000  appropriation  asked  it 
is  proposed  to  develop  hardly  more  power  in  the  capital 
district  than  is  required  by  one  of  the  larger  single  office 
buildings  of  New  York  City.  This  power  will  be  developed 
at  a  loss  to  the  entire  citizenship,  in  credit  upon  their  taxes 
and  in  additional  loss  through  increased  taxes  to  make  up 
deficiencies  in  the  proposed  service,  while  there  will  be 
set  in  motion  a  policy  which  cannot  but  be  most  destructive 
to  the  State's  great  vested  interests. 

The  committee  recommends  that,  instead  of  the  proposed 
measure,  legislation  be  enacted  if  necessary  to  permit  the 
sale  of  this  and  other  state  water-powers  (or  at  least  this 
power  as  an  experiment)  at  public  auction,  to  the  highest 
bidder,  or  their  lease  upon  the  most  favorable  terms,  using 
as  a  minimum  those  adopted  by  the  national  government, 
and  with  the  understanding  that  the  operator,  whoever  he 
may  be,  shall  be  subject  to  the  lawful  control  of  the  Public 
Service  Commission. 


Operation  of  the  Ontario  Hydroelectric  System 

In  the  report  of  Chairman  Adam  Beck  of  the  Hydro- 
Electric  Power  Commission  of  Ontario,  recently  submitted 
to  Sir  John  Morison  Gibson,  Lieutenant-Governor  of  On- 
tario, much  valuable  information  is  given  concerning  the 
design  features  and  operating  characteristics  of  the  trans- 
mission and  distributing  system  installed  by  the  commis- 
sion throughout  the  Province.  This  system  was  fully  de- 
scribed in  our  issues  dated  Jan.  6,  13,  20  and  27,  1912. 

According  to  the  report  the  actual  operation  of  the  sys- 
tem was  attended  with  certain  difficulties  at  the  beginning. 
A  number  of  interruptions  were  caused  due  to  changes  in 
the  adjustments  of  the  line  cables  and  ground  wires,  par- 
ticularly during  the  winter  months  when  it  was  difficult  to 
readjust  the  cables  satisfactorily.  This  trouble  was  con- 
fined to  two  sections  of  the  line,  but  since  these  have  been 
carefully  gone  over  the  interruptions  of.  the  high-tension 
lines  resulting  from  windstorms  have  ceased,  and  very  little 
trouble  is  anticipated  from  these  causes  in  future. 

It  is  also  interesting  to  note  that  out  of  the  120,000  high- 
voltage  insulator  sections  on  the  line  not  one  has  been 
broken  from  electrical  causes  since  the  beginning  of  oper- 
ation, although  a  few  sections  were  broken  during  the  first 
few  months  by  rifle  bullets. 

Because  of  the  proximity  of  the  telephone  wires  to  the 
high-tension  transmission  cables  large  currents  are  induced 
in  the  telephone  wires  whenever  a  change  occurs  in  the 
electrical  conditions  on  the  transmission  circuits.  The  tele- 
phone apparatus  would  be  frequently  destroyed  if  some  pro- 
vision were  not  made  to  lead  these  heavy  circuits  to  the 
ground.  Difficulty  was  first  experienced  with  the  burning 
out  of  the  fuses  in  series  with  the  telephone  instruments 
and  the  fusing  of  the  heat  coils  which  were  later  tried. 
The  failure  of  these  protecting  fuses  always  occurred  at 
times  when  the  telephone  circuits  were  most  needed  and 
frequently  necessitated  the  employment  of  the  Bell  service 
to  conduct  the  ordinary  switching  operations  at  the  various 
stations. 

Another  difficulty  which  was  also  encountered  at  this 
time  was  the  fouling  of  the  lightning  arrester  gaps,  which 
were  composed  of  two  blocks  of  carbon  separated  by  thin 
strips  of  mica.  The  discharges  across  the  arrester  gaps 
were  sufficient  to  dislodge  particles  of  carbon  from  the 
blocks  and  bridge  across  the  air  gap.  The  result  was  either 
a  ground  on  one  side  of  the  line  or  a  complete  short-circuit. 
Small  vacuum-type  arresters  were  then  tried,  but  it  was 
found  that  the  induced  currents  were  so  heavy  that  the 
arresters  would  soon  deteriorate  and  become  useless.  Bleed- 
ing coils  submitted  by  one  or  two  telephone  manufacturers 


were  also  found  inadequate.  Finally,  one  of  the  commis- 
sion's engineers  designed  an  entirely  new  protective  equip- 
ment which  has  been  found  very  satisfactory  in  handling 
these  large  circuits. 

In  addition  to  the  ordinary  relays  provided  at  each  of 
the  stations  for  opening  the  circuit-breakers  when  over- 
loads or  any  similar  troubles  occur,  use  is  made  of  special 
sets  of  line  relays  designed  to  cut  out  faulty  sections  of  the 
high-tension  lines  automatically  without  interfering  with 
the  energy  supplied  to  any  of  the  other  stations.  The  use 
of  a  relay  system  of  this  type  is  made  possible  through  the 
loop  scheme  of  distribution  which  is  employed  throughout 
the  transmission  system  between  Niagara  Falls,  Toronto  and 
London.  The  western  portion  of  the  system  embraces  a 
loop  starting  at  Dundas  and  extending  to  London,  via 
Woodstock,  and  back  to  Dundas  through  the  municipalities 
of  St.  Mary's,  Stratford,  Berlin,  Preston  and  Guelph.  Thus, 
Guelph  may  be  supplied  with  energy  around  the  loop  from 
London  instead  of  from  Dundas  directly,  in  case  the  Dun- 
das-Guelph  section  of  line  is  out  oi  service.  Line  switches 
have  been  provided  at  each  of  the  above-mentioned  stations 
which  make  it  possible  to  cut  out  of  the  circuit  any  section 
of  line  between  two  stations  by  opening  the  proper  switches 
at  those  stations. 

The  line  protective  relays  are  employed  to  open  the  two 
switches  at  either  end  of  any  section  out  of  service,  as  just 
described.    The  operation  is  accomplished  as  follows: 

The  small  copper  conductors  are  carried  on  the  telephone 
poles  parallel  to  the  high-tension  lines  and  provide  an  elec- 
tric circuit  between  adjacent  stations  and  connected  to  the 
low-tension  windings  of  series  transformers  which  are  car- 
ried back  on  the  lower  ends  of  the  high-tension  oil-circuit- 
breaker  bushings. 

The  low-tension  windings  at  each  end  of  any  section  are 
connected  in  series  with  each  other  and  force  a  current 
through  the  relay  wires  proportional  in  value  to  the  current 
in  the  high-tension  line  conductors,  so  long  as  the  high- 
tension  line  is  in  normal  operating  condition.  Should  a  fault 
occur  on  the  high-tension  line  the  current  which  flows  in  at 
one  end  of  the  high-tension  line  section  will  be  different 
from  that  which  emerges  from  the  other.  The  difference 
will  result  in  different  current  values  in  the  low-tension 
windings  of  the  series  transformer  at  either  end  of  the 
line  and  naturally  disturb  the  current  in  the  relay  wires. 
The  series  transformers  are  provided  with  a  tertiary  set 
of  windings,  which  are  connected  to  the  trip  coils  of  the 
respective  oil  circuit-breakers.  The  different  current  values 
in  the  secondary  windings  of  the  series  transformers  tend 
to  produce  a  potential  in  the  tertiary  windings  sufficient 
to  produce  current  in  the  trip  coils  and  thereby  open  the 
circuit-breakers.  This  operation  is  accomplished  at  both 
ends  of  the  line  section  simultaneously,  and  the  section  is 
instantly  cut  out  and  rendered  harmless. 

In  view  of  the  interest  being  manifested  at  the  present 
time  in  the  proposed  hydroelectric  system  for  the  State  of 
New  York,  the  omission  from  the  report  of  records  of  the 
finances  involved  in  the  operation  of  the  Ontario  system 
is  noteworthy.  The  report  contains  many  data  as  to  the 
cost  of  the  electrical  equipment  in  various  localities,  but 
presents  no  facts  as  to  the  cost  of  operating  the  system  or 
the  revenue  derived  therefrom. 


New  England  Power  Album 

The  New  England  Power  Company,  the  Connecticut 
River  Power  Company  and  the  Connecticut  River  Trans- 
mission Company,  a  group  of  hydroelectric  systems  under 
the  management  of  Chace  &  Harriman,  Inc.,  of  Boston, 
Mass,  have  issued  a  handsome  10-in.  x  16-in.  album  describ- 
ing the  extensive  developments  of  this  group  of  properties 
in  the  Connecticut  and  Deerfield  River  valleys.  The  album 
contains  a  bird's-eye  view  in  colors  of  the  generating  plants, 
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reservoir  and  dam  installations,  transmission  lines  and  prin- 
cipal cities  and  towns  of  the  companies'  territories,  a  map 
of  the  combined  high-tension  system,  a  printed  description 
of  the  present  and  proposed  developments,  and  about  a 
score  of  photographic  reproductions  of  the  more  important 
engineering  features  of  the  enterprise,  which  were  fully 
described  in  the  Dec.  28,  1912,  issue  of  this  paper.  The  ulti- 
mate yearly  output  of  the  system  through  the  interconnected 
operation  of  its  completed  plants  is  estimated  at  300,000,- 
000  kw-hr. 


The  Production  and  Distribution  of  Energy 

In  his  address  before  the  Franklin  Institute,  Philadel- 
phia, March  19,  Mr.  Samuel  Insull,  president  of  the  Com- 
monwealth Edison  Company,  Chicago,  presented  carefully 
considered  data  and  arguments  to  show  that  the  electrical 
demands  of  scattered  communities  and  their  related  agri- 
cultural and  industrial  regions  can  be  served  most  econom- 
ically and  to  the  best  advantage  of  all  parties  from  a 
unified  interconnected  transmission  network.  Furthermore, 
he  demonstrated  that  the  lighting  and  motor  service  of  the 
towns,  water-works  pumping,  ice-making,  interurban  elec- 
tric railway  operation,  farm  applications,  drainage  pump- 
ing, and  mine  working — to  say  nothing  of  the  future  elec- 
trification of  trunk-line  railroads — offer  loads  for  the  coun- 
tryside distribution  system  rivaling  in  diversity,  load-factor 
and  magnitude  some  of  the  most  favorable  conditions  en- 
joyed by  the  great  urban  central-station  systems. 

Commenting  first  on  the  advantages  of  interconnected 
operation  for  service  to  towns,  Mr.  Insull  cited  data  on  the 
Lake  County  district  where  a  number  of  individual  stations 
were  replaced  by  unified  service,  effecting  a  decrease  in 
production  costs  from  7.08  cents  per  kw-hr.  to  2.87  cents  per 
kw-hr.,  a  saving  of  4.21  cents  per  unit.  During  the  con- 
version to  combination  supply  the  region  underwent  a 
growth  in  population  from  39,000  to  100,000  inhabitants, 
meanwhile  increasing,  however,  its  energy  consumption  per 
capita  from  40  kw-hr.  to  85  kw-hr.  Although  the  con- 
nected load  increased  from  1438  kw  to  3537  kw,  the  peak 
rose  only  from  415  kw  to  765  kw,  while  the  load-factor  im- 
proved from  14.6  per  cent  to  28.9  per  cent.  The  average 
price  of  energy  was  incidentally  decreased  from  9.4  cents 
to  y.y  cents  per  kw-hr. 

Off-Peak  Uses  for  Energy 

Interurban  railways  can  profitably  purchase  their  energy 
supply  from  the  local  central-station  system.  Load  curves 
exhibited  by  Mr.  Insull  showed  the  character  of  such  rail- 
way power  demands.  Water  pumping  affords  another  long- 
hour  utilization,  with  optional  interruption  during  peak 
periods.  Somewhat  similar  load  conditions  prevail  with 
electrically  operated  ice  factories,  which  present,  in  addition, 
a  desirable  annual  load  curve  with  reduced  winter-month 
demands.  The  1635  nP  °f  motors  installed  in  the  elec- 
trically operated  Chicago  ice  plants  have  an  average  load- 
factor  of  42.7  per  cent.  Electric  pumping  for  the  drain- 
age of  farm  lands  also  offers  an  off-peak  use.  of  the  order 
of  23.2  kw-hr.  per  acre. 

In  the  State  of  Illinois  the  electrification  of  coal  mines 
presents  another  great  central-station  opportunity, 
already  electrified  show  a  consumption  of  about  1.63  kw-hr. 
per  ton  of  coal  produced,  and  at  least  50,000,000  tons  are 
now  mined  annually  in  the  State.  While  the  load-facl 
individual  mines  iu,i\  not  rise  above  20  pei  cent,  their  ele- 
ment of  diversity  gives  combined  a  load-rfactor  of  about  25 
per  cent.  As- the  miners  quit  work  at  4  p.  m..  this  service 
is  essentially  off-peak  in  character. 

For  conservatism.  Mr.   Insull   based  his    farm   figures  on 
a  use  of  only  2.5  kw  per  acre  of  land,  although  he  declared 
his  belief  that  average  farm  consumption  would  reach  more 
nearly  5  kw  per  acre.     The  load-factor  for  this  servii 
estimated  at  35  per  cent,  based  on  existing  installatii 


Factors  of  Combined  System 
Combining  the  various  loads  above  enumerated,  curves 
were  shown  illustrating  their  diversity  of  demand  with  re- 
spect to  both  the  Injurs  of  the  day  and  the  months  of  the 
year.  A  diversity  factor  of  at  least  35  per  cent  is  thus 
made  available  between  the  primary  generation  and  trans- 
mission system  and  the  customer's  service.  The  load-fac- 
tor of  such  a  system  would  be  48.7  per  cent. 

Touching  on  the  future  possibility  of  trunk-line  electri- 
fication of  steam  railroads,  the  speaker  referred  to  the  econo- 
mic value  of  obtaining  energy  for  such  use  from  power 
lines  already  gridironing  the  countryside,  although  he  pre- 
dicted that  railroad  electrification  in  the  Middle  West  will 
follow  after  both  terminal  electrification  of  city  stations  and 
yards  and  trunk-line  equipment  in  the  more  densely  popu- 
lated Eastern  States.  But  railroad  loads  would  affect  only 
slightly  the  results  otherwise  obtained  by  combining 
country  demands,  increase  the  diversity. 

Swim,    ix    Investment   and   Operation 

A  survey  of  central-station  plants  in  small  Illinois  towns 
has  shown  that  the  equipmen  arried  range  from 

15  to  82  per  cent.  Even  despite  the  latter  expensive  pro- 
vision, the  reliability  of  such  small-town  service  is  always 
questionable. 

Although  the  maximum  demands  of  the  various  uses 
above  described  total  305,000  kw,  the  simultaneous  maxi- 
mum load  on  a  unified  system  reaching  these  customers 
would  be  but  225,000  kw.  Such  a  system  would  show  a 
load-factor  of  about  48.7  per  cent. 

Replacing  the  437,530  kw  in  small-plant  capacity  neces- 
sary to  furnish  the  indicated  service,  with  a  unified  system 
(allowing  20  per  cent  capacity  reserve  above  the  225,000 
kw  of  maximum  demand),  a  saving  is  shown  as  follows: 
437.53°  kw  in  small  plants,  at  $100  per  kw,  $43,753,000; 
270,000  kw,  unified,  at  $75  per  kw,  $20,250,000;  making  a 
saving  in  investment  of  $23,503,000. 

In  addition  to  this  tremendous  saving  in  plant  invest- 
ment, there  will  be  similar  economies  in  operation,  although 
it  would  be  difficult  to  give  a  fair  estimate  of  these  with- 
out assuming  special  conditions,  for  under  of  in- 
dividual-plant operation  it  is  hardly  conceivable  that  there 
could  be  obtained,  either  at  all  or  on  anything  approaching 
a  similar  scale,  such  applications  of  electric  service  as  uni- 
fied operation  makes  possible. 

Centralized  Production   Always  Mom    Econow 

This  fact  alone  presents  one  of  the  strongest  arguments 
that  the  central-station  business  can  be  successfully  run 
only  as  a  monopoly.  A  study  of  central-station  economics 
similarly  offers  the  best  evidence  against  the  municipaliza- 
tion of  power  plants  and  systems.  The  investm 
payers'  money  in  relatively  small  electrical  undertakings, 
whether  in  small  towns  or  great  cities,  declared  Mr.  In- 
sull, is  waste  of  the  worst  kind.  Whatever  use  is  ultimately 
made  of  the  energy,  it  can  always  be  produce 
nomicallv  under  unified  conditions,  a  conclusion  reached 
by  study  of  the  conditions  of  both  urban  and  rural  s< 

Mr.   Insull   predicted  the  day   when   every  corner  of   tin- 
country  where  density  of  population  justifies  it  will  r 
its  general  central-station  supply  for  small  towns  and  farm- 
ing districts.      Under   certain   conditions,   he   also   declared, 
it  might  he  more  economical  to  transmit  energy  dire, 
cities  from  mine-mouth  generating  plants  than  to  haul 

In  concluding  his  remarks  with  an  eloquent  appreciation 
of  the  central-station  man's  opportunities  and  duties,  Mr. 
Insull  declared  that  had  Lord  Macaulay  lived  to  wit:  ■ 

1  t  era  of  electrical  development  he  might  have 
amended  his  famous  statement  to  include  among  inventions 
which,  abridging  distance,  have  conferred  the  greatest  bene- 
fit on  mankind,  the  printing  press  alone  excepted,  "those 
which  enable  us  to  carry  energy  for  the  use  of  remote 
towns  and  countrv  distr 
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Report    on    Connecticut    River    Hydroelectric 
Development 

In  a  report  to  the  Massachusetts  Legislature  the  Connec- 
ticut Valley  Waterways  Board  recommends  the  construc- 
tion of  a  channel  12  ft.  deep,  with  corresponding  locks,  be- 
tween Hartford,  Conn.,  and  Holyoke,  Mass.,  and  the  estab- 
lishment of  extensive  hydroelectric  developments  for  the 
benefit  of  the  cities  and  towns  of  the  central  Connecticut 
Valley.  The  report  favors  the  charging  of  a  federal  rental 
from  any  corporation  authorized  to  develop  commercial 
power  from  the  river  at  any  point  between  its  mouth  and 
the  Holyoke  dam,  thus  indorsing  the  principle  most  strongly 
opposed  as  a  violation  of  state's  rights  in  the  recent  Con- 
gressional debates  on  the  Windsor  Locks  bill. 

The  report  includes  broad  recommendations  for  the  study 
of  the  power  and  navigation  possibilities  of  the  river  by 
commissions  representing  the  State;  for  State  appropria- 
tions to  be  used  with  those  of  Congress  in  making  the 
most  of  these  possibilities,  and  for  co-operation  with  New 
Hampshire  and  Vermont  to  conserve  the  headwaters.  An 
important  recommendation  is  that  in  case  any  corporation 
authorized  by  Congress  to  develop  power  at  Windsor  Locks, 
Conn.,  should  fail  to  carry  out  its  task,  the  work  may  be 
undertaken  by  the  States  of  Massachusetts  and  Connecticut, 
after  an  investigation  and  report  by  the  Massachusetts 
Harbor  &  Land  Commission  acting  jointly  with  representa- 
tives of  the  State  of  Connecticut. 


Investigation  Into  Sale  of  Energy  from  Roosevelt 
Dam 

In  the  report  of  its  investigation  of  the  Salt  and  Gila 
Rivers  in  Arizona  and  the  related  Indian  reservations  and 
work  of  the  Reclamation  Service,  the  House  committee  on 
expenditures  (Hon.  James  M.  Graham,  Illinois,  chairman) 
submitted  some  pointed  criticism  of  the  water-power  negoti- 
ations entered  into  by  the  Reclamation  Service  with  the 
Pacific  Gas  &  Electric  Company  of  Phoenix,  Ariz.  The 
report  is  based  upon  an  investigation  by  the  sub-committee, 
made  up  of  Messrs.  Walter  S.  Hensley,  of  Missouri,  chair- 
man ;  Oscar  Callaway,  of  Texas,  and  Louis  B.  Hanna,  of 
North  Dakota,  who  visited  Phoenix  in  April  and  May,  1912, 
to  make  a  first-hand  investigation  of  conditions. 

The  Indian  interests,  the  report  declares,  have  been  out- 
rageously intermingled  with  the  affairs  of  the  Reclamation 
Service;  consequently  the  appropriations  and  uses  of  waters 
of  the  Salt  and  Gila  Rivers  appropriately  formed  the  bases 
of  the  present  investigation.  Suspicion  is  directed  by  the 
committee  against  the  business  transactions  between  the 
Reclamation  Service  in  Arizona  and  the  Pacific  Gas  & 
Electric  Company  of  Phoenix,  the  local  utility  corporation. 

Although  it  was  originally  declared  that  electricity  from 
the  Roosevelt  Dam  would  make  Phoenix  "the  power  city 
of  the  world,"  the  various  local  commercial  bodies  waited 
until  April,  1908,  for  some  basis  of  fulfilment  upon  which 
to  boom  their  community  as  a  manufacturing  center.  About 
this  time  they  received  an  intimation  that  negotiations 
were  in  progress  between  the  Reclamation  Service  and  the 
local  corporation.  On  appealing  to  the  Secretary  of  the 
Interior,  it  was  found,  however,  that  a  contract  had  already 
been  entered  into  on  June  22,  1907,  almost  a  year  before. 
By  the  contract,  Mr.  Lewis  C.  Hill,  for  the  Reclamation 
Service,  agrees  to  furnish  electrical  energy  from  the 
Roosevelt  Dam  to  the  Pacific  Gas  &  Electric  Company  at 
Phoenix  for  a  term  of  ten  years,  during  which  period  the 
government  will  refrain  from  retailing  power  to  anyone  in 
Phoenix  and  from  furnishing  power  to  others  who  would 
again  sell  or  retail  it.  The  corporation  thus  received  a 
monopoly  of  the  Roosevelt  Dam  power  in  Phoenix,  ex- 
cepting that  factories  might  be  permitted  to  purchase  for 
their  own  use  blocks  of  100  kw  to  500  kw  or  more.     At  the 


time  this  contract  was  entered  into,  it  is  also  declared,  a 
brother  of  the  local  manager  of  the  electric  corporation 
was  engineer  for  the  Reclamation  Service  in  charge  of  the 
electrical  development  at  the  Roosevelt  Dam.  Protests 
were  made  to  President  Roosevelt  and  Secretary  Garfield 
by  many  local  organizations,  including  the  Arizona  Legis- 
lature, but  no  replies  were  received  for  a  year.. 

The  Pacific  Gas  &  Electric  Company  by  the  terms  of 
its  contract  paid  1.5  cents  per  kw-hr.  for  its  energy  and 
retailed  it  to  domestic  users  at  20  cents  per  kw-hr.  After 
many  protests  this  price  was  reduced  to  15  cents  and 
finally  to  12  cents.  The  company,  however,  capitalized  its 
exclusive  contract  at  $515,000. 

Among  other  expedients  to  reduce  electric  rates  in 
Phoenix  a  movement  for  a  municipal  lighting  plant  was 
started,  which,  although  receiving  the  necessary  two-thirds 
vote,  was  finally  defeated  by  the  failure  of  the  enabling  act 
required  from  Congress.  Among  the  purchasers  of  elec- 
trical energy  from  the  local  company  is  the  government 
Indian  school,  which  has  a  monthly  electric  bill  of  from 
$300  to  $500. 

Mr.  Hill  testified  before  the  committee  that  the  prede- 
cessor of  the  Pacific  Gas  &  Electric  Company,  the  Phoenix 
Light  &  Fuel  Company,  had  a  contract  with  the  Arizona 
Canal  Company  by  the  terms  of  which  it  was  entitled  to  a 
monopoly  of  the  water-power  sites  below  the  Arizona 
Dam.  He  further  stated  that  he  gave  the  contract  ob- 
jected to  in  exchange  for  this  alleged  right  of  the  Phoenix 
Light  &  Fuel  Company. 

The  report  declares,  however,  that  the  Arizona  Dam  had 
been  washed  out  and  that  the  Arizona  Canal  Company  was 
in  bankruptcy,  having  had  a  foreclosure  proceeding  in- 
stituted against  it.  Experts  who  had  examined  the  pro- 
posed power  projects  given  to  the  Phoenix  Company  had, 
it  is  said,  declared  them  worthless.  The  committee  also 
insists  that  Mr.  Hill  and  his  associates  persisted  in  over- 
looking the  act  of  Congress  authorizing  the  generation  of 
power,  in  which  it  is  provided  that  municipalities  shall  be 
given  preference  in  the  purchase  of  such  energy.  The 
majority  report  of  the  committee  expresses  the  belief  that 
action  should  be  taken  by  the  officials  of  the  government, 
either  through  the  courts  or  otherwise,  looking  to  the 
setting  aside  of  this  illegal  contract  and  that  the  Depart- 
ment of  Justice  should  institute  such  criminal  proceedings 
as  the  facts  warrant. 

In  the  minority  report  filed  by  Messrs.  F.  E.  Mondell,  of 
Wyoming,  and  Charles  H.  Burke,  of  South  Dakota,  the 
opinion  is  expressed  that  if  a  general  investigation  of  the 
Reclamation  Service  be  necessary,  it  should  be  undertaken 
by  a  commission  familiar  with  irrigation  laws  and  practice, 
and  with  conditions  in  the  West.  The  minority  report  also 
points  out  that  the  apportionment  of  charges  under  all 
reclamation  projects  is  a  matter  of  discretion  with  the 
Secretary  of  the  Interior.  The  report.  No.  1506,  was  sub- 
mitted Feb.  11,  1913,  and  has  been  printed  in  full. 


Increase  in  Electric  Trucks  in  Chicago 

On  the  first  day  of  the  present  year  523  electric  trucks 
were  in  service  in  Chicago,  or  on  order.  In  the  following 
seventy  days  of  1913,  ending  with  the  middle  of  March, 
eighty  additional  trucks  were  placed  in  service,  bringing 
the  total  number  up  to  603.  On  the  first  of  January  of  the 
preceding  year,  1912,  it  is  estimated  that  not  over  270  trucks 
were  in  use  in  the  Western  metropolis,  indicating  that  dur- 
ing last  year  the  total  number  of  commercial  cars  was 
increased  by  about  100  per  cent. 

Local  interest  in  the  rapid  growth  of  the  electric-truck 
and  delivery-wagon  service  has  been  stimulated  by  the 
"electro-truckometer,"  a  humorous  little  scale  device  for 
recording  the  number  of  trucks  in  service,  improvised  by 
Mr.  D.  C.  Arlington,  Chicago  representative  of  the  Phila- 
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delphia  Storage  Battery  Company  and  statistician  of  the 
Chicago  Section  of  the  Electric  Vehicle  Association  of 
America.  On  a  graduated  scale  like  a  thermometer  card 
a  blank  column  is  left  for  marking  in  the  increase  in  ve- 
hicles until  a  total  of  1000  shall  have  been  reached. 


B.  J.  Arnold  on  the  Chicago  Traction  Situation 

In  response  to  a  request  for  the  co-operation  of  the 
Board  of  Supervising  Engineers,  Chicago  Traction,  Mr. 
Bion  J.  Arnold,  chairman  of  the  board  and  its  representative, 
appeared  on  March  7  before  the  sub-committee  of  the  local 
transportation  committee  of  the  City  Council  of  Chicago. 
This  sub-committee  is  endeavoring,  with  the  aid  of  the 
corporation  counsel,  to  frame  a  tentative  ordinance  pro- 
viding lor  the  merger  of  all  the  surface  and  elevated-rail- 
way companies  in  Chicago.  Mr.  Arnold  gave  the  sub- 
committee, in  writing,  some  of  the  opinions  and  conclusions 
at  which  he  has  arrived  as  the  result  of  his  experience  in 
administering  the  famous  traction  settlement  ordinances 
of  1907,  as  it  is  probable  that  these  ordinances,  now  in 
operation  nearly  six  years,  will  be  taken  as  the  basis  of  the 
new  ordinance  providing  for  the  merger.  These  ordinances, 
drawn  up  largely  by  Mr.  Walter  L.  Fisher,  consulting  with 
Mr.  Arnold,  marked  a  departure  in  contract  ordinances 
with  public-utility  corporations,  and  Mr.  Arnold's  analysis 
of  them,  after  his  intimate  experience  with  their  actual 
operation,  is  of  great  value. 

Mr.  Arnold  makes  it  clear  that  he  has  no  personal  interest, 
or,  rather,  no  selfish  interest,  in  the  matter.  He  makes  the 
following  interesting  statement  as  to  his  own  compensa- 
tion: "So  far  as  my  own  compensation,  which  was  fixed 
in  the  ordinance  [$15,000  a  year  as  chairman  of  the  board 
and  $15,000  a  year  additional  while  chief  engineer],  is  con- 
cerned, it  will  perhaps  be  sufficient  to  state  that  my  income 
was  for  several  years  prior  to  my  connection  with  the 
board,  and  when  I  was  able  to  give  my  entire  time  to  my 
professional  work,  over  four  times  the  total  compensation 
which  I  now  receive  from  the  board.  My  only  reason  for 
retaining  a  connection  with  the  board  for  some  time  past 
has  been  the  fact  that  I  felt  a  moral  obligation  to  the  public 
and  the  railway  companies  represented  by  the  board  to  hold 
the  position  long  enough  to  be  instrumental  in  firmly  estab- 
lishing the  principles  of  the  ordinances,  for  it  should  not  be 
forgotten  that,  by  the  terms  of  the  ordinances,  I  do  not 
directly  represent  either  the  city  or  the  companies,  but  act 
as  an  arbitrator  between  them.  1  believe  that  it  was  the 
intention  of  those  who  wrote  my  name  into  the  ordinances 
that  I  should  see  that  equity  was  done  for  both  sides,  which 
responsibility  I  firmly  believe  I  have  faithfully  discharged 
up  to  date." 

During  its  six  years  of  existence  the  Hoard  of  Super- 
\  ising  Engineers,  created  by  the  1907  ordinances,  has  super- 
vised the  expenditure  of  over  $80,000,000  for  the  rehabilita- 
tion of  the  surface  street-railway  properties.  The  city  has 
received  about  $10,250,000  as  its  share  of  the  net  profits 
of  operation  during  this  period.  The  companies  have  re- 
ceived an  average  of  7.4  per  cent  on  their  investment, 
while  the  city's  55  per  cent  of  the  "net  divisible  receipts" 
has  amounted  to  7  per  cent  of  the  companies'  gross  re- 
ceipts. The  supervision  of  the  entire  work  has  been  done 
by  the  board  at  an  expenditure  of  about  1.6  per  cent  of  tin- 
cost   of  the  work  constructed. 

Mr.  Arnold  goes  through  the  ordinance  section  by  sec- 
tion and  comments  on  it  as  a  basis  for  the  proposed  merger. 
He  recommends  that  in  the  future  span  wires  he  attached  to 
buildings,  where  practicable,  doing  away  with  poles.  Not 
less  than  16  per  cent  of  the  e.ross  receipts  should  be  devoted 
to  maintenance  ami  renewals.  The  chairman  of  the  board 
goes  into  the  financial  aspects  of  the  discussion  at  con- 
siderable length.  In  the  distribution  of  income  he  is  in- 
clined to  favor  tin-  establishment   of  ;i  contingent   reserve 


fund  for  "lean"  years  or  emergencies.  This  fund  might 
take  care  of  the  amount  to  be  set  aside  for  amortization  in 
poor  years.  As  to  guaranteed  rate  of  return,  it  is  ques- 
tionable whether  this  should  be  raised  from  the  5  per  cent 
specified  in  the  present  ordinances  to  the  7  per  cent  asked 
by  the  companies  seeking  to  merge.  The  board  of  control, 
whatever  its  name,  should  be  non-political.  On  this  point 
Mr.  Arnold  says:  "The  independence  of  the  balance  of 
power  of  this  board  from  local  politics  and  from  traction 
influence  is  the  crux  of  the  entire  traction  situation." 


Effects  of  Recent  Sleet  Storm  Near  Chicago 

Further  reports  in   relation  to  the  effects  of  the  severe 
sleet  storm  of  Feb.  21    (see  Electrical  World  of  March   1, 

page  437),  an     ■         en    I       I  lie  greatest  severity  of 

tin'  storm,  so  far  as  overhead  electric  wires  were  conci 
was  experienced  in  northern  Illinois.  The  Publ 
Company  of  Northern  Illinois,  which  operates  in  the  north- 
eastern part  of  that  State,  was  considerably  hampered  by 
the  breaking  down  of  wires.  This  was  due  nol  so  much  to 
the  failure  of  poles,  for  tin  company's  records  show  that 
only  nine  poles  went  down,  as  to  the  breaking  down  of  the 
limbs  of  trees.  The  ice-laden  branches  fell  on  the  wires, 
short-circuiting    the   latter   and   burning  them   off,   or    else 


FIG.     I — TELEPHONE    WIRE    COATED    WITH 


IN.    OF    ICE 


breaking  down  the  wires  entirel)  by  the  weight  imposed 
upon  them. 

Of  the  nine  poles  of  the  Public  Service  Company  that 
went  down,  eight  were  near  Crystal  Lake  and  one  in  Oak 
Park.  Considerable  trouble  was  experienced  by  the  lack 
of  communication  between  the  different  parts  of  this  ex- 
tended electric-service  system,  owing  to  the  failure,  or  par- 
tial failure,  of  telephone  and  telegraph  service.  Thus,  a 
20,000-volt  circuit  leading  into  a  temporary  substation  at 
Crystal  Lake  was  shut  down  to  repair  ice  damage  at  the 
substation.  The  trouble  was  remedied  in  twenty  minutes, 
but  when  an  effort  was  made  to  telepln  u 
substation  to  have  tin    h  circuit  put  into  service 

the  teh  phone  wires  were  found  to  be  useless  and  there  was 
no  way  of  resuming  service  until  a  man  could  get  over  by 
train,  several  hours  later.  The  effects  of  tin-  storm  as 
experienced  by  this  company  were  most  severe  in  Oak- 
Park  and  Jolict.   111. 

The  Chicago  Telephone  Company  and  the  Central  I 
Telephone  Company,  which  are  operated  conjointly,  expe- 
rienced se\ .  They  report  that  trou- 
ble was  experienced  on  Feb.  21  and  22  in  the  northern  part 
•  ->\  the  State  of  Illinois  from  Wisconsin  line  as  far  south 
as  La  Salle.  The  two  companies  lost  about  2500  poles.  In 
a  few  cases  there  was  as  much  as  2  in.  of  ice  on  wires,  but 
this  w  \  view  is  shown  of  a  telephone  wire 
surrounded  b  out  1.5  in.  thick  as  shown 
by  the  tape-line  measurement.     It  was  not  only  the  weight 
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of  the  ice  that  caused  the  damage;  the  velocity  of  the  wind 
was  responsible  for  it  to  an  equal  if  not  a  greater  extent. 
Local  damage  to  telephone  circuits  was  particularly  notice- 
able in  Aurora  and  Elgin  ;  there  was  not  a  great  deal  in  the 
city  of  Chicago.  Farm  lines  in  particular  suffered  injury. 
Emergency  service  was  established  by  rigging  jury  lines 
on  the  stumps  of  broken  poles  or  else  by  laying  emergency 
cables. 

Men  for  the  repair  gangs  were  obtained  from  various 
places  throughout  the  State.  Few  new  men  were  hired, 
but  the  construction  forces  of  the  companies  were  concen- 
trated at  the  places  where  their  services  were  so  urgently 
needed.  The  repair  gangs  are  entitled  to  great  credit  for 
cheerful  and  effective  work  under  discouraging  conditions. 
Mr.  L.  C.  Jones,  plant  superintendent  for  the  suburban  divi- 
sion of  the  Chicago  Telephone  Company,  and  Mr.  H.  B. 
Lewis,  plant  superintendent  for  the  Central  Union  Tele- 
phone Company,  were  in  charge  of  the  work  of  rehabilita- 
tion. Service  to  practically  all  points  in  the  territories  of 
the  two  companies  had  been  resumed  by  the  morning  of 
Feb.  25. 

In  Elgin,  111.,  owing  to  the  storm  troubles  of  the  Aurora, 
Elgin  &  Chicago  Railroad  Company,  which  supplies  elec- 
trical energy  in  that  city,  there  was  no  outside  source  of 
electricity  available  to  operate  the  exchange  of  the  Chicago 
Telephone  Company.  An  alarm  was  sent  out  and  there 
was  shipped  from  the  Chicago  office,  38  miles  away,  the 
emergency  electric  generating  outfit  kept  for  such  service. 
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FIG.     2 CHICAGO-MINNEAPO- 
LIS TELEPHONE  LINE  NEAR 

m'henry,  ILL. 


FIG.    3 ONE    TELEPHONE    POLE 

THAT  STOOD  WHEN   ADJOINING 
POLES    FELL 


This  set  consists  of  a  5-hp  gasoline  engine  directly  con- 
nected to  a  dynamo  rated  at  50  amp  and  30  volts.  The 
unit  is  mounted  on  a  wheeled  truck  and  weighs  about  2500 
lb.  It  was  shipped  to  Elgin  and  on  arrival  there  connected 
to  the  power  board  of  the  exchange  in  time  to  supply  the 
electrical  energy  for  battery  charging  and  other  purposes. 
Informal  reports  from  the  American  Telephone  &  Tele- 
graph Company  show  that  the  storm  was  localized  within 
a  radius  of  about  100  miles  from  Chicago,  principally  west 
and  north,  although  comparatively  slight  damage  was  re- 
ported from  a  small  area  in  Michigan  south  of  Grand  Rap- 
ids. In  this  region  the  long-distance  company  lost  about 
1200  poles  and  nearly  all  its  lines  were  affected.  As  is  well 
known,  the  standard  of  its  overhead  construction  is  very 
high.  Service  was  recovered  by  the  use  of  emergency 
cables  principally,  and  it  was  restored  practically  to  all 
points  by  the  night  of  Feb.  23.  Engineers  for  this  com- 
pany estimated  the  velocity  of  the  wind  as  from  45  to  50 
miles  an  hour.  Experiments  are  being  made  by  this  com- 
pany with  concrete  poles,  but  even  if  the  poles  were  made 
so  strong  that  they  would  not  break  down  under  a  sleet 
storm  the  wires  would  probably  be  stripped  off  the  poles. 
There  seems  to  be  no  practicable  way  of  obviating  occa- 
sional damage  to  overhead  wires  from  sleet  storms  except 
by  going  to  the  very  great  expense  of  burying  the  wires. 


Annual   Report   of   the   American   Telephone   & 
Telegraph  Company 

The  annual  report  of  the  American  Telephone  &  Tele- 
graph Company  for  the  year  ended  Dec.  31,  1912,  was 
made  public  this  week.  As  in  former  years,  it  contains,  in 
addition  to  statistics  showing  financial  and  physical  growth, 
a  comprehensive  review  of  the  company's  attitude  on  the 
questions  of  public  policy  and  public  service  regulation. 
It  also  discusses  in  considerable  detail  the  relations  of  the 
company  with  state  boards  and  the  Interstate  Commerce 
Commission. 

Attention   is   called  in   the   report   to   the   progress  made 

TABLE    I BELL    TELEPHONE   FISCAL   STATEMENT 


1912 

1911 

Increase 

Gross  earnings 

$199,172,154 

SI  79, 477, 998 

$19,694,156 

$65,246,677 
31  ,762,636 
34.942,802 
10,333,349 

'$60,085,425 
30,184,522 
28.635,832 
8,965,922 

$5,161,252 
1,578,114 

6,286,970 

1,367,427 

$142,285,464 

$127,891 ,701 

$14,393,763 

$56,886,690 
14,205,365 

$51,586,297 
13,610,860 

$5,300,393 

594.505 

$42,681,325 
29,460,215 

$37,975,437 
25,966,876 

$4,705,888 

3.493,339 

$13,221,110 

$12,008,561 

$1,212,549 

during  the  year  in  the  field  of  telephone  engineering,  to 
the  many  welfare  plans  which  the  company  has  put  into 
effect  for  the  benefit  of  its  employees,  and  to  the  satisfac- 
tory status  of  the  individual  companies,  the  American 
Telephone  &  Telegraph  Company,  the  Western  Union 
Telegraph  Company  and  the  Western  Electric  Company. 
The  statement  of  earnings  and  expenses  for  the  Bell  sys- 
tem- in  the  United  States  for  the  year  1912  compares  with 
that  for  191 1  as  shown  in  Table  I  herewith.  The  state- 
ment shows  a  gain  in  gross  earnings  of  nearly  $20,000,000 
over  those  in   191 1   and  an  increase  in  total  expenses  of 

TABLE    II COMBINED    BALANCE    SHEET,    BELL    SYSTEM,    DEC.    31, 

I9I2-I9II 


1912                        1911 

Increase 

Assets : 

$2,943,381 
666,660,702 
20,749,568 
32,916,127 
41,878,140 
66,777,231 

$2,943,381* 

$742,287,631 
23,601,262 
37,700,623 
35,729,037 
84,942,265 

75,626,929 

Supplies,  tools,  etc 

2,851,694 
4,784,496 

Cash 

6.149.103* 

18.165,034 

$924,260,818 

$393,209,925 
294,380,353 
38,268,341 
25,320,335 

$831,925,149 

$379,727,832 
241 ,032,822 
41  ,198,431 
23,382,438 

$92,335,669 

Liabilities: 

$13,482,093 

53,347,531 

2,930,090* 

1,937.897 

Total  outstanding    obli- 

$751,178,954 

8,845,000 

164,236,864 

$685,341,523 

$65,837,431 

Employees'  benefit  fund.  . 

146,583,626 

17,653,238 

$924,260,818 

$831,925,149 

$92,335,669 

$14,393,763,  reducing  the  increase  in  net  earnings  to  $5,300,- 

393- 

The  net  earnings  of  the  American  Telephone  &  Tele- 
graph Company,  as  an  individual  corporation,  were  $37,- 
907,644,  which  is  an  increase  of  $4,606,398  over  those  in 
191 1.  The  interest  charges  were  $5,844,698  and  the  divi- 
dends, at  the  regular  rate  of  8  per  cent,  were  $26,015,587, 
leaving  a  balance  of  $6,047,357.  At  the  close  of  the  year 
the  outstanding  capital  stock  was  $334,805,700  and  the 
bonds  were  $105,002,000.    For  the  capital  stock  outstanding 
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there  has  been  paid  into  the  company's  treasury,  $356,732,- 
218,  or  nearly  $22,000,000  more  than  the  par  value  of  the 
stock.  With  all  duplications  excluded,  the  combined  bal- 
ance sheet  as  of  Dec.  31,  1912,  compares  with  that  as  of 
the  same  day  in  191 1  as  shown  in  Table  II.  , 

A  very  careful  appraisal  conducted  by  the  engineers  of 
the  physical  property  of  the  Bell  system  as  of  August  1  last 
showed  that  while  the  book  cost  was  $736,000,000,  the  cost 
of  reproduction  at  that  date  would  have  been  $797,000,000. 
In  other  words,  the  company  was  carrying  the  property  on 
its  books  at  $61,000,000  below  its  actual  physical  value  at 
the  time  of  its  appraisal.  In  this  appraisal  there  were  in- 
cluded no  intangible  assets  whatever,  such  as  good  will, 
patents,  franchises,  cost  of  developing  the  business,  etc. 
For  the  year,  as  above,  there  was  an  increase  in  assets  of 
$92,300,000,  of  which  $75,600,000  represented  current  ad- 
ditions to  the  plant,  including  the  necessary  real  estate. 
During  the  five-year  period  betwen  1907  and  1912  the  as- 
sets of  the  Bell  companies  have  increased  $311,000,000 
while  the  capital  obligations  outstanding  have  increased 
only  a  little  over  $199,000,000.  The  surplus  and  reserves 
have  increased  from  $61,300,000  to  $164,200,000,  or  nearly 
$103,000,000,  even  after  setting  aside  $8,845,000  for  the 
benefit  fund  recently  created  for  the  employees. 

Estimates  of  the  construction  requirements  of  all  the 
operating  companies  and  of  the  American  Telephone  & 
Telegraph  Company  for  1913  call  for  a  total  expenditure 
of  about  $62,000,000. 

The  steady  decrease  in  revenue  and  increase  in  operat- 
ing expenses  per  subscriber's  station — a  conspicuous  fea- 
ture in  former  years,  referred  to  in  previous  reports — was 
checked  in  1912,  and  slight  gains  over  191 1  were  shown. 
A  comparison  of  figures  of  revenue  and  expense  per  sub- 
scriber from  1895  to  1912  shows  a  decrease  in  that  period 
of  over  one-half  in  the  average  cost  to  the  subscriber  for 
the  service  and  of  nearly  that  amount  in  the  maintenance 
and  depreciation  as  well  as  other  expenses,  leaving  a  net 
revenue  per  station  of  $9.29  in  1912  as  against  $23.52  in 
1895.  Average  net  profits  on  the  investment  have  been  but 
slightly  affected,  however,  as  the  plant  cost  per  station  has 
decreased  almost  one-half. 

Statistics  given  in  the  report  show  that  at  the  end  of  the 
year  the  number  of  stations  which  constituted  the  Bell 
system  in  the  United  States  was  7,456,074,  an  increase  of 
823,449.  including  344,173  connecting  stations.  Of  these, 
2,502,627  were  operated  by  local,  co-operative  and  rural 
independent  companies  or  associations  having  sub-license 
or  connection  contracts,  so-called  connecting  companies. 

The  Bell  telephone  toll  lines  of  the  United  States  now 
reach  70,000  places,  from  many  of  which  a  telegraph  mes- 
sage can  be  sent.  The  extent  of  the  system  is  best  realized 
by  comparison  with  less  than  65,000  post  offices.  60,000  rail- 
road stations  and  regular  telegraph  offices  at  about  25,000 
places. 

Including  the  traffic  over  the  long-distance  lines,  but  not 
including  that  of  the  connecting  companies,  the  daily  aver- 
age of  toll  connections  in  1912  was  about  738,000  and  of 
exchange  connections  about  25,572,000.  This  compares 
with  645,000  and  23,484,000  in  191 1. 

Other  statistics  in  the  report  show  that  while  Europe  has 
three  and  a  half  times  the  telegraph  traffic  of  the  United 
States  and  nearly  twice  the  first-class  mail  traffic,  it  has 
only  two-fifths  of  the  telephone  traffic,  which  is  attributed 
to  the  greater  efficiency  and  distribution  of  the  telephone 
service  in  this  country. 

Speaking  of  the  distribution  of  the  capital  stock,  the  re- 
port says  that  scarcely  any  corporation  in  the  United  States 
has  its  capital  stock  more  widely  distributed  than  has  the 
American  Telephone  &  Telegraph  Company.  A  majority 
of  the  shares  are  held  by  women  and  less  than  7  per  cent, 
the  report  says,  is  held  in  the  name  of  brokerage  houses. 
The  average  number  of  shares  held  by  each  stockholder  at 
the  close  of  [912  was  shown  to  be  66. 


The  report  describes  the  new  plan  announced  Jan.  1  last 
for  employees'  pensions,  disability  benefits  and  insurance, 
adopted  by  the  American  Telephone  &  Telegraph  Company, 
by  its  associated  companies,  by  the  Western  Union  Tele- 
graph Company  and  by  the  Western  Electric  Company. 
For  the  purpose  of  inaugurating  these  benefits  the  American 
Telephone  &  Telegraph  Company  made  an  initial  appro- 
priation of  $2,000,000.  There  are  about  200,000  employees 
— men  and  women — in  the  service  of  the  companies  con- 
cerned who  will  be  directly  or  indirectly  affected  by  this 
provision.  The  plan  has  been  elaborately  worked  out  and 
will,  it  is  believed,  result  in  the  increased  happiness  and 
betterment  of  employees  and  prove  a  factor  in  obtaining 
and  keeping  those  of  high  class. 

As  regards  the  engineering  accomplishments  of  the  year, 
after  discussing  many  improvements  which  have  been  de- 
veloped recently,  standardized  and  placed  in  the  plant  equip- 
ment and  service  of  the  associated  companies,  President 
Vail  says: 

"Experience  with  the  engineering  devices  and  methods 
employed  in  the  New  York-Denver  line  having  demon- 
strated their  value  under  severe  practical  conditions,  a  sys- 
tematic introduction  of  these  improvements  was  undertaken 
and  actively  prosecuted  throughout  the  United  States,  so 
that  at  the  end  of  1912  there  was  a  total  of  54.7?"  llliles  °* 
the  heaviest-gage  wires  equipped  with  the  new  arrangement, 
thus  doubling  their  transmission  efficiency,  and  in  addition 
to  this  there  were  obtained,  without  any  expenditure  for  new 
wires,  phantom  circuits  equivalent  to  12,600  miles  of  the 
heaviest  gage  circuit.  These  improvements  have  brought 
into  communication  with  each  other  places  formerly  too 
remote,  and  between  a  great  number  of  places  less  remote 
noteworthy  impovements  in  the  telephone  service  have  been 
reported. 

"Engineering  plans  have  been  completed  for  the  extension 
of  four  heavy  copper  wires  from  Denver  to  San  Francisco, 
and  construction  work  is  to  commence  as  soon  as  the 
weather  permits." 

The  report  speaks  of  the  fact  that  there  are  now  in  thirty- 
three  states  public  service  and  other  commissions  which 
supervise  the  telephone  service,  and  point-  out  that  this 
supervision  is  entirely  distinct  from  that  of  the  Interstate 
Commerce  Commission. 

It  also  contains  a  letter  under  date  of  Jan.  7.  1913.  from 
the  Attorney-General  of  the  United  Mate-  to  the  chairman 
of  the  Interstate  Commerce  Commission  discussing  at  length 
the  activities  of  the  company  and  also  the  order  made  by 
the  Interstate  Commerce  Commission  as  of  Jan.  13  last  di- 
recting that  a  thorough  investigation  be  made  "concerning 
the  history,  the  financial  operations,  the  rates,  rules,  regula- 
tions and  practices  of  telephone  and  telegraph  companies 
subject  to  the  act  to  regulate  commerce,  with  a  view  to  the 
making  of  a  comprehensive  report  and  to  the  issuance  of 
such  order  or  orders  as  may  be  necessary  to  correct  such 
discriminations  and  make  applicable  reasonable  rates  and 
practices." 

The  policy  of  the  company,  the  report  goes  on  to  say,  as 
in  the  past,  will  be  to  co-operate  with  the  examiners  con- 
ducting this  investigation  and  to  aid  public  officials  in  every 
possible  way  in  their  effort  to  ascertain  the  facts  respecting 
the  telephone  service  of  the  United  States. 

President  Vail,  in  conclusion,  makes  this  statement 
to  the  future  of  the  company,  it  was  never  brighter.     Busi- 
ness indications  are  normal,  and  our  ith  the  public 
and  with  the  public  authorities  are  on  a  mutually  satisfac- 
tory basis. 

"The  organization  on  the  line  set  forth  in  previous  re- 
ports is  about  complete,  and  the  division  of  the  work  is  so 
clearly  drawn  and  so  closely  correlated  between  the  local 
administration  of  the  associated  companies  and  the  central 
general  administration  of  the  American  Telephone  &  Tele- 
graph Company  that  there  is  no  duplication  of  effort  or 
conflict  in  administration.'' 
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The  Electric  Vehicle  at  Boston 

At  the  joint  meeting  of  the  Electric  Motor  Car  Club  of 
Boston  and  the  New  England  Section  of  the  Electric  Ve- 
hicle Association  of  America  held  at  Boston  March  17 
nearly  100  persons  were  present.  There  are  now  104  mem- 
bers of  the  former  club,  and  at  the  meeting  it  was  voted  to 
extend  the  radius  of  membership  to  points  within  50  miles 
of  Boston,  which  will  enable  electric-vehicle  men  at  Wor- 
cester, Providence,  Lowell,  Haverhill,  Maiden  and  other 
important  centers  to  take  a  more  active  part  in  the  cam- 
paign. Hitherto  the  radius  of  membership  has  been  about 
5  miles,  and  while  many  of  the  central-station  organiza- 
tions outside  Boston  have  from  time  to  time  been  invited  to 
the  club  meetings,  their  active  influence  has  not  been 
available. 

The  Boston  Edison  Company's  interest  in  the  work  is  as 
strong  as  ever,  and  the  company  is  furnishing  office  space 
at  39  Boylston  Street  for  the  secretary  of  the  club,  Mr.  O. 
G.  Draper,  who  is  now  engaged  in  a  vigorous  campaign  to 
concentrate  the  advertising  of  the  electric-vehicle  interests 
in  forthcoming  issues  of  representative  Boston  dailies.  Mr. 
Draper  announced  that  an  inquiry  from  Durham,  N.  H., 
had  resulted  from  the  club's  publicity  work  in  the  Boston 
press. 

At  the  joint  meeting  which  followed  the  usual  dinner  of 
the  club  Mr.  Draper  was  elected  permanent  secretary  of 
the  New  England  Section  also.  Chairman  Fred  M.  Kim- 
ball then  called  upon  Mr.  J.  W.  Cooke,  of  the  Electric  Stor- 
age Battery  Company,  Boston ;  Mr.  H.  H.  Smith,  of  the 
Edison  Storage  Battery  Company,  Orange,  N.  J.,  and  Mr. 
R.  E.  Russell,  General  Electric  Company,  Lynn,  Mass.,  who 
presented  lantern-slide  talks  on  subjects  of  storage-battery 
operation  and  charging  equipment. 

The  battery  talk  by  Mr.  Cooke  reviewed  the  latest  prac- 
tice in  the  operation  of  lead  batteries  and  included  stereop- 
ticon  views  of  a  miniature  cell  group  under  charge  and  dis- 
charge conditions,  an  analysis  of  voltage  and  specific-grav- 
ity curves  and  experiments  with  a  120-amp-hr.  cell,  includ- 
ing short-circuit  tests,  temperature  readings  and  output 
data.  The  point  was  made  that  the  pasted  types  of  plates 
now  used  in  electric-vehicle  service  have  twice  as  much 
capacity  per  unit  of  space  as  the  former  non-pasted  type, 
besides  recuperative  powers  of  great  value  for  trucks  and 
pleasure  cars.  A  momentary  output  of  1  hp  for  a  20-lb. 
cell  was  easily  obtained  in  the  test.  Mr.  Cooke  showed 
that  an  iron-clad  "Exide"  battery  of  forty-two  cells,  with 
a  total  weight  of  1500  lb.,  has  a  momentary  discharge  out- 
put of  75  hp  without  appreciable  temperature  rise.  This 
point  effectually  disposes  of  the  idea  sometimes  held  that 
the  storage  battery  is  unequal  to  the  requirements  of  mo- 
tive power. 

The  present  tendency  is  toward  both  discharge  and  charge 
at  higher  rates.  A  new  electric  locomotive  to  be  built  for 
the  Boston  Edison  Electric  Illuminating  Company's  use  will 
have  a  momentary  output  of  150  hp,  or  ten  times  the  normal 
rate  of  discharge.  Emphasis  was  also  laid  upon  the  ability 
of  modern  batteries  to  receive  noon  "boosting  charges"  at 
high  rates,  a  point  of  great  value  in  industrial  truck  service. 
A  good  empirical  rule  is  to  begin  charging  at  the  quotient 
of  the  number  of  ampere-hours  taken  out  of  the  battery 
divided  by  the  sum  of  unity  and  the  number  of  hours  avail- 
able for  the  boost. 

Reliability  features  of  batteries  for  operating  self-starters 
for  gasoline  automobiles  were  also  discussed.  Mr.  D:  C. 
Tiffany,  of  the  Rauch  &  Lang  Company,  Boston,  cited  the 
case  of  such  a  battery  which  shows  no  sign  of  wear  after  a 
year's  use. 

In  discussing  the  Edison  battery  Mr.  Smith  outlined  its 
characteristics  and  emphasized  the  rapid  growth  in  its  use 
evidenced  by  the  present  fourfold  expansion  of  the  factory. 
He  cited  various  experiences  with  the  battery  in  service 
resulting  from  the  ignorance  of  certain  users,  one  of  whom 


poured  acid  into  a  cell  in  place  of  the  usual  alkaline  electro- 
lyte. Excellent  service  can  be  obtained  from  Edison  cells 
in  even  the  coldest  weather,  he  said,  provided  the  battery  is 
protected  against  air  circulation. 


Insulation  Problems  at  High  Potentials 

At  the  281st  meeting  of  the  American  Institute  of  Elec- 
trical Engineers,  held  at  New  York,  March  14,  under  the 
auspices  of  the  electrophysics  committee  of  the  Institute, 
papers  were  presented  on  the  topics  of  "Air  as  an  Insulator 
When  in  the  Presence  of  Insulating  Bodies  of  Higher 
Specific  Inductive  Capacity,"  by  Messrs.  C.  L.  Fortescue 
and  S.  W.  Farnsworth,  and  "The  Application  of  a  Theorem 
of  Electrostatics  to  Insulation  Problems,"  by  Mr.  C.  L. 
Fortescue.  Following  the  technical  session  a  smoker  was 
held  in  the  Institute  rooms. 

Air  as  an  Insulator 

In  purpose,  the  paper  by  Messrs.  Fortescue  and  Farns- 
worth pointed  out  conditions  determining  the  disruptive 
strength  of  an  air  path  along  the  surface  of  a  solid  dielec- 
tric of  higher  specific  inductive  capacity.  This  "creepage" 
breakdown  is  even  less  definite  than  the  disruptive  voltage 
of  air  alone,  but  the  authors  described  methods  by  which  the 
air  and  solid  insulators  can  be  used  in  combination  to  the 
best  advantage.  By  means  of  an  exploring  electrode  the 
shape  of  such  fields  may  be  plotted.  The  higher  the  specific 
inductive  capacity  of  the  material,  the  more  detrimental  . 
will  be  any  projection  above  the  surface  of  the  insulator. 
A  groove  in  the  insulating  material  will  also  introduce 
other  unfavorable  conditions.  If,  however,  the  dielectric 
surface  be  formed  tangential  to  the  lines  of  force  at  every 
point,  the  strength  of  the  air  path  will  be  unchanged. 

Practical  examples  were  then  given  applying  this  theory 
to  the  case  of  a  terminal  rod  passing  through  a  casing. 
Curves  presented  showed  the  intensity  at  various  points 
along  the  path.  New  designs  of  terminals  have  resulted 
from  the  application  of  the  principle.  For  instance,  by  a 
very  inexpensive  change  involving  only  the  addition  of  a 
disk  covered  with  tinfoil  a  certain  terminal  which  could 
previously  withstand  only  300,000  volts  had  its  strength  in- 
creased to  575,000  volts  without  visible  corona.  This  was 
accomplished  by  relieving  stresses  in  the  air  at  the  top  of 
the  terminal  and  redirecting  the  field  so  that  equipotential 
surfaces  in  the  air  were  evenly  distributed. 

Based  on  the  conception  above  outlined,  commercial  tests 
have  shown  that  air  can  now  be  used  as  an  insulator  more 
efficiently  than  in  the  past.  Breakdowns  of  an  air  path 
over  a  surface  averaging  as  high  as  9.4  kilovolts  per  cm  or 
23,900  volts  per  in.  have  been  obtained  over  distances  of 
6.7  in.  The  conditions  of  design  are  such  that  these 
averages  may  be  maintained  at  any  voltage  by  increasing 
all  dimensions  of  the  structure  proportionately.  A  maxi- 
mum efficiency  of  air  path  will  result  from  conformance  of 
the  dielectric  surface  to  the  flow-line  between  terminals. 
The  strength  of  such  a  path  is  independent  of  the  specific 
inductive  capacity  of  the  dielectric.  By  proper  shaping  of 
the  terminals  points  of  high  intensity  can  be  avoided,  ob- 
taining, instead,  a  high  average  intensity  for  the  whole  path. 

An  Electrostatic  Theorem  and  Insulation  Problems 

If  a  region  in  any  particular  electric  field  be  isolated  or 
cut  out  by  any  number  of  closed  surfaces,  then  the  electric 
field  in  this  region  will  remain  unchanged,  whatever  change 
may  take  place  in  the  external  field,  if  the  potentials  of  all 
points  on  the  inclosing  surfaces  are  maintained  at  their 
original  value.  By  employing  this  principle  of  electro- 
statics, various  conductors,  as  Mr.  Fortescue  showed  in  the 
second  paper,  can  be  arranged  to  help  in  insulating  one  an- 
other. Also,  two  or  more  regions  separated  from  one  an- 
other bv  any  number  of  surfaces  mav  each  have  a  differ- 
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ent  electric  field  if  at  every  point  of  the  dividing  surfaces 
the  fields  in  these  regions  have  the  same  potential. 

In  practical  applications  of  this  principle,  however,  the 
means  for  producing  uniform  surface  distribution  are  lim- 
ited both  by  the  finite  number  of  steps  to  be  employed  and 
the  necessary  use  of  finite  strips  of  metal.  Core-type  trans- 
formers can  be  insulated  in  this  way.  One  such  transformer 
so  assembled  was  tested  up  to  ten-second  applications  of  a 
potential  573,000  volts  above  ground.  With  some  changes 
the  same  system  can  be  adapted  to  the  needs  of  polyphase 
transformers  and  to  shell-type  transformers.  Designs  were 
also  shown  for  various  types  of  terminals,  insulators,  sus- 
pension disks,  etc.,  employing  the  principle  already  outlined. 
From  a  comparative  test  of  terminals  of  the  improved  type 
using  both  large  and  small  disks,  it  was  shown  that  whereas 
with  the  small  disks  420,000  volts  endangered  the  terminal, 
the  large  5-ft.  disk,  1  ft.  thick  and  with  semi-circular  edges, 
exhibited  no  signs  of  corona  up  to  573.000  volts.  The  well- 
known  guard-ring,  as  the  paper  pointed  out,  is  another  ap- 
plication of  the  same  principle  by  which  a  given  electric 
field  may  be  maintained  constant  within  an  inclosed  region, 
independently  of  the  influence  of  other  bodies.  The  prin- 
ciple, in  fact,  is  one  capable  of  wide  application  and  seems 
to  afford  a  solution  of  some  of  the  most  perplexing  prob- 
lems of  high-potential  design. 

Discussion 

Presiding  as  chairman  of  the  electrophysics  committee, 
Dr.  J.  B.  Whitehead  in  opening  the  discussion  commented 
on  the  close  relation  between  electrical  theory  and  practical 
engineering  as  exemplified  in  the  two  papers  presented. 

Mr.  Percy  H.  Thomas  emphasized  the  significance  of  the 
two  principles,  (1)  paralleling  the  insulator  surfaces  to  the 
lines  of  electrostatic  force  and  (2)  division  of  the  dielectric 
into  equipotential  intervals  by  intermediate  conductors,  de- 
scribed in  the  papers.  As  far  as  the  theory  is  concerned, 
the  design  of  these  insulating  surfaces  and  spaces  will  be 
independent  of  the  frequency,  said  Mr.  Thomas.  External 
fields,  however,  might  have  a  disturbing  effect.  Owing  to 
current  leakage  over  the  surface  and  the  spreading  of  such 
leakage  path  near  the  mid-point,  the  speaker  urged  that  the 
fall  of  potential  along  the  path  might  be  different  from 
that  resulting  from  the  elestrostatic  field,  lie  also  cau- 
tioned his  hearers  that  a  perfectly  distributed  condition  of 
potential  might  be  one  most  easily  upset. 

Mr.  Ralph  D.  Mershon,  in  referring  to  creepage  dis- 
tances, pointed  out  that  grooved  surfaces  on  insulators  aid 
in  lengthening  the  surface  path  through  dirt  which  may  be 
present  and  thus  increase  the  leakage  resistance.  After  dis- 
cussing theoretical  conditions  for  very  high  frequencies, 
Mr.  Mershon  gave  a  brief  account  of  Professor  Ryan's  ex- 
periments in  California  with  frequencies  as  high  as  1,000,000 
c\  cles  per  second,  at  35,000  volts.  The  presence  of  external 
conductors  may  have  important  practical  significance,  he 
suggested,  in  the  case  of  transformers  in  small  cells,  etc. 

Mr.  C.  O.  Mailloux  commended  the  great  practical  value 
of  the  evening's  theoretical  papers.  The  equipotential  elec- 
trostatic envelope  he  likened  to  the  form  assumed  by  a 
blown  balloon.  Unequal  bulges  can  be  corrected  for  by 
applying  a  counter  or  balancing  potential,  thus  maintaining 
the  equipotential  envelope  on  all  sides. 

Mr.  F.  W.  Peek,  Jr.,  compared  electrostatic  with  electro- 
magnetic phenomena.  Electrical  apparatus  must  be  de- 
signed, he  insisted,  to  meet  abnormal  as  well  as  normal  con- 
ditions, and  arrangements  theoretically  accurate  for  the 
assumed  conditions  may  fail  badly  when  exposed  to  SU1 
lightning  or  other  high-frequency  stresses. 

Dr.  A.  E.  Kennelly  commented  on  the  demands  being 
made  by  electrical  engineering  on  pure  mathematics.  The 
second  theorem,  he  suggested,  was  enunciated  in  the  earlier 
discussion  on  the  condenser-type  terminals.  The  speaker 
suggested  calling  the  electrostatic  unit  of  flux  the  "kelvin." 
corresponding  to  the  magnetic  "maxwell." 


Mr.  Philip  Torchio  declared  that  the  theorem  applies  not 
to  high  voltages  of  the  order  of  100,000  volts  but  to  such 
moderate  pressures  as  4000  volts  to  20,000  volts.  He  de- 
scribed tests  of  a  cable  in  which  interesting  corona  effects 
were  obtained  at  pressures  up  to  42,000  volts.  Mechanical 
cracking  of  the  rubber  insulation  followed. 

Mr.  J.  M.  Weed  questioned  whether  the  fundamental 
proposition  stated  in  the  first  paper  holds  for  the  field  be- 
tween parallel  wires.  In  an  insulating  surface  such  as  the 
one  described,  Mr.  Weed  declared  that  by  flattening  the 
curvature  at  the  midpoint  and  shortening  the  radius  near 
the  electrodes  the  stress  at  the  midpoint  might  be  increased, 
at  the  same  time  reducing  it  near  the  terminals,  and  thus 
securing  the  most  efficient  distribution.  The  consequent 
reduction  in  path-length  the  speaker  said  he  had  confirmed 
by  actual  experiments.  After  such  a  change  one  surface 
assumed  to  be  most  efficient  by  the  author's  theoretical 
determinations  was  found  to  be  improved  37  per  cent.  This 
result,  commented  Mr.  Weed,  emphasizes  the  necessity  for 
caution  in  interpreting  the  deductions  of  theoretical  analysis 
without  confirming  them  by  careful  experiment. 

Mr.  1..  W.  Chubb  pointed  out  that  one  of  the  ideal  condi- 
tions for  the  improvement  of  the  toroidal-and-rod  body  is 
the  use  of  the  dielectric  medium  as  an  insulator. 

In  closing  the  discussion,  Mr.  Fortescue  declared  that  the 
occurrence  of  local  corona  at  one  point  in  a  long  path  is 
not  likely  to  become  progressive  in  weakening  and  break- 
ing down  other  sections  of  the  path.  He  denied  that  be- 
cause an  efficient  form  of  insulation  is  designed  upon  a 
theoretical  basis  it  need  necessarily  be  weak  to  high-fre- 
quency oscillations.  Insulation  methods  have  heretofore, 
he  said,  too  often  simulated  in  crudeness  the  rough  log 
thrown  across  the  stream  by  the  savage.  Mr.  Weed's  re- 
sults, he  suggested,  were  obtained  with  very  small  rings 
and  rods  whose  surfaces  were  highly  efficient  since  the 
corona  point  of  air  was  increased  by  the  small  curvatures. 


Lecture  on  Radioactivity  Before  A.  I.  E.  E. 

The  first  of  a  series  of  four  lectures  which  will  be  de- 
livered before  the  American  Institute  of  Electrical  En- 
gineers by  Prof.  Edwin  P.  Adams,  of  Princeton  University, 
on  the  subject  of  radioactivity  was  presented  in  the  En- 
gineering Societies  Building.  Xew  York,  on  March  10. 
1913.  In  introducing  the  speaker  of  the  evening  President 
Ralph  D.  Mershon  called  attention  to  the  fact  that  this  is 
the  first  lecture  course  to  be  given  under  the  auspice-  of 
the  Institute.  He  cited  the  fact  that  the  general  lack  of 
knowledge  of  the  subject  of  radioactivity  among  the  en- 
gineering fraternity  had  led  the  electrophysics  committ 
take  this  means  of  presenting  the  subject  to  the  members 
of  the  Institute  and  their  friends. 

The  first  lecture  covered  the  following  topics:  the  dis- 
covery of  the  properties  of  radioactivity,  radium  and  its 
preparation,  ionization  of  gases,  and  the  nature  of  the  radi- 
ations from  radioactive  substances-  alpha,  beta  and  gamma 
rays.  I  lie  speaker  assumed  that  the  audience  had  no  pres- 
ent knowledge  of  thi  'id  presented  a  general  survey 
of  the  history  and  important  results  of  radioactive  research 
and  their  bi  the  electrical  theory.  Pro' 
Adams  stated  that  the  original  discoveries  relating  to  the 
science  of  radioactivity  were  made  about  seventeen  years 
ago  and  that  up  to  the  present  time  there  had  been  preva- 
lent a  general  impression  that  these  discoveries  tended  to 
overthrow  the  established  principles  in  electrical  theory. 
The  speaker  said  that  it  was  the  object  of  these  lectures  to 
point  out  wherein  the  old  views  were  correct  and  valid  and 
to  show  the  application  of  the  present  discoveries  to  those 
theories. 

In  speaking  of   the  effects  produced  by  radioactive  sub- 
stances  tin  Jd  of  the  radioactive  effect  upon  a 
Ographic  plate  which,  although  concealed  from  ordinary 
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light,  is  exposed  to  the  rays  from  these  substances,  and 
he  commented  on  the  fact  that  the  air  in  the  neighborhood 
of  the  material  emitting  these  rays  is  a  partial  conductor 
of  electricity.  It  was  stated  further  that  one  way  of  com- 
paring the  radioactive  effects  of  two  bodies  is  by  making 
a  comparison  of  the  relative  conductivity  of  the  air  in  their 
vicinity. 

The  ionization  of  gases  under  the  action  of  the  rays  from 
radioactive  substances  was  explained  by  means  of  several 
lantern  slides  showing  the  paths  of  the  alpha  and  beta  par- 
ticles as  they  leave  the  cathode  and  traverse  the  surrounding 
media.  The  paths  were  clearly  marked  and  the  points  at 
which  collisions  with  different  atoms  and  molecules  had 
occurred  could  be  observed  from  the  change  in  direction  of 
the  path  of  the  particle.  Although  the  alpha  and  the  beta 
rays  are  deflected  from  their  courses  by  magnetic  or  electric 
fields,  it  had  been  found  that  the  gamma  rays  are  not  at  all 
susceptible  to  the  influence  of  either  of  these  fields.  The 
speaker  gave  some  interesting  figures  concerning  the  rela- 
tive velocity  of  the  various  rays  as  compared  with  the 
velocity  of  light  and  told  of  the  experiments  of  Prof.  R.  A. 
Millikan  and  others  who  have  succeeded  in  isolating  ionic 
charges  upon  drops  of  water  and  oil  and  calculating  the 
number  of  charges  carried  by  the  globules. 

The  remaining  lectures  of  the  series  will  be  delivered  by 
Professor  Adams  on  March  26  and  April  2  and  9  in  the  En- 
gineering Societies  Building. 


Chicago  Section,  Electric  Vehicle  Association 

At  the  luncheon  of  the  Chicago  Section,  Electric  Vehicle 
Association  of  America,  March  11,  topics  of  co-operation 
with  the  local  garage  owners'  association  and  the  establish- 
ment of  a  school  for  electric-vehicle  chauffeurs  and  battery 
men  were  discussed  briefly  and  plans  outlined. 

Referring  to  the  subject  of  rates  for  garaging  electric 
automobiles,  Mr.  E.  E.  Jones,  of  the  General  Vehicle  Com- 
pany, declared  that  no  attempt  should  be  made  to  set  a  flat 
rate  on  the  storage  of  either  pleasure  or  commercial 
vehicles,  as  such  a  rate  is  unfair  to  both  the  customer  and 
the  garage  owner.  Since  Mr.  G.  H.  Jones,  of  the  Common- 
wealth Edison  Company  of  Chicago,  has  offered  to  install 
separate  meters  in  the  garages  for  each  vehicle,  it  was  con- 
sidered a  better  method  to  set  a  certain  rate  on  floor  space, 
another  rate  on  the  care  of  cars  and  batteries,  and  charge 
for  the  amount  of  electrical  energy  supplied  to  batteries 
according  to  the  readings  of  the  individual  meters.  As 
some  owners  of  electric  pleasure  vehicles  object  to  having 
their  cars  kept  next  to  a  commercial  truck,  it  was  sug- 
gested that  commercial  and  pleasure  vehicles  be  garaged 
separately. 

May  6  has  been  set  as  the  date  for  the  annual  meeting  of 
the  Chicago  Section.  Mr.  Arthur  Williams,  of  New  York, 
president  of  the  general  association,  is  expected  to  be  pres- 
ent at  that  time. 


The  Minnesota  Convention  in  St.  Paul 

Accepting  the  presidency  at  comparatively  short  notice, 
Mr.  Eugene  Holcomb,  of  St.  Paul,  was  the  guiding  spirit 
of  a  successful  convention  of  the  Minnesota  Electrical 
Association  held  in  the  roof  garden  of  the  Hotel  St.  Paul, 
in  St.  Paul,  on  March  11,  12  and  13.  The  total  registered 
attendance,  about  eighty,  was  not  large,  but  interest  was' 
manifested  by  a  good  discussion  of  not  too  numerous  papers. 
Minnesota  has  a  large  number  of  small  municipal  plants, 
and  under  the  constitution  of  the  association  both  privately 
owned  and  municipal  plants  are  entitled  to  membership. 
The  supply  men  were  well  represented,  several  concerns 
making  exhibits.  They  entertained  the  operating  men  at  a 
banquet. 

In  presenting  the  report  of  the  executive  committee,  Mr. 


E.  F.  Strong,  of  Chaska,  secretary-treasurer,  stated  that 
the  resignation  of  President  George  Marvin,  of  St.  Cloud, 
was  accepted  on  Jan.  7  last.  Mr.  Holcomb  was'  elected 
president  at  that  time  and  Mr.  R.  F.  Pack,  of  Minneapolis, 
was  elected  a  member  of  the  executive  committee  to  fill 
the  vacancy.  Mr.  Strong's  report  as  treasurer  showed  that 
the  finances  of  the  association  are  in  satisfactory  condition. 

President's  Recommendations 
In  his  presidential  address  Mr.  Holcomb  pointed  out  that 
the  electric-service  field  is  not  even  approximately  covered 
as  yet,  as  less  than  20  per  cent  of  city  residences  are  sup- 
plied with  electricity.  But  with  the  economical  methods 
and  appliances  of  to-day  the  business  is  going  ahead  by 
leaps  and  bounds.  In  the  past  some  managers  have  handled 
their  problems  of  economics  in  an  unscientific  manner,  but 
the  old  order  is  passing.  "The  greatest  good  to  the  greatest 
number"  should  be  the  public-utility  operator's  motto.  In 
relation  to  the  affairs  of  the  association,  the  president  said 
that  the  members  must  devote  more  time  and  energy  to  the 
work  if  it  is  to  count.  There  are  about  200  electric-service 
plants  in  Minnesota,  public  and  private,  and  about  37  per 
cent  of  these  are  represented  in  the  association.  The 
active  membership  is  made  up  of  about  twenty-eight  private 
plants  and  about  thirty-six  representatives  of  public  plants, 
but  nearly  all  the  most  important  properties  are  represented. 
Mr.  Holcomb  pointed  out  an  anomaly  in  the  constitution  by 
which  publicly  owned  stations,  as  such,  are  apparently  not 
represented.  He  said  there  should  be  a  distinction  between 
these  two  classes  in  the  membership.  A  continuous  per- 
formance and  more  permanency  are  also  needed  in  the 
administration  of  the  association.  The  executive  committee 
should  be  a  continuing  body,  and  it  should  appoint  the 
secretary-treasurer,  who  should  be  subject  to  the  committee. 
Messrs.  H.  J.  Gille,  of  St.  Paul;  R.  E.  Brown,  of  Man- 
kato,  and  T.  C.  Gordon,  of  Little  Falls,  were  appointed  a 
committee  on  the  president's  address.  Later  they  indorsed 
the  changes  suggested  by  the  president,  recommending  that 
suitable  constitutional  amendments  be  voted  on  at  the  next 
meeting. 

Safety  Engineering 
Mr.  Don  D.  Lescohier,  an  expert  of  the  Minnesota  State 
Bureau  of  Labor,  Industries  and  Commerce,  read  a  paper 
on  "Prevention  of  Accidents."  He  spoke  of  accidents  to 
linemen  and  to  power-house  employees  and  suggested  reme- 
dies. While  the  number  of  accidents  is  large — too  large — 
it  is  satisfactory  to  note  that  it  is  declining.  Much  interest 
was  manifested  in  this  subject.  Messrs.  Holcomb,  Pack, 
Gille,  A.  Larney,  of  Minneapolis;  A.  H.  Dickerson,  of 
Windom;  G.  Fabianke,  of  Sherburne;  Ludwig  Kemper,  of 
Albert  Lea.  and  Strong  took  part  in  the  discussion.  A 
committee  was  appointed  to  consider  pending  legislation  in- 
tended to  enlarge  the  scope  of  the  state  bureau,  but  later 
it  reported  against  taking  immediate  action. 

The  Manager  and  His  Problems 
Mr.  Ludwig  Kemper,  of  Albert  Lea.  past-president,  read 
a  short  paper  on  "The  Central-Station  Manager."  He 
dwelt  on  the  necessity  of  tactful  relations  with  customers. 
This  paper  brought  out  a  discussion  that  covered  a  wide 
range.  Among  those  taking  part  in  it  were  Messrs.  L. 
Peterson,  of  Thief  River  Falls ;  R.  B.  Wallace,  of  St.  Paul ; 
Dickerson,  Gille,  Holcomb,  Thomas  Pitts,  of  Hutchinson; 
E.  T.  Street,  of  St.  Paul;  Holmes  Ives,  of  Redwood  Falls; 
Brown,  and  E.  A.  Aspnes,  of  Montevideo. 

Steam-Flow  Meters 
A  paper  on  "Steam-Flow  Meters"  was  read  on  Wednes- 
day morning,  March  12,  by  Mr.  C.  R.  Matheny,  of  the 
Chicago  office  of  the  General  Electric  Company.  Sarco, 
Sargent,  St.  John,  "G.  T."  and  General  Electric  meters 
were  described,  with  lantern  slides.  Among  other  advan- 
tages of  this  refinement  in  boiler-rcom  practice  is  its  value 
in    regulating    feed-water   input.      Messrs.    Aspnes,    F.    A. 
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Otto,    of    St.   Paul;    Kemper,    Pitts,    Wallace,    and    T.    D. 
Crocker,  of  St.  Paul,  took  part  in  the  discussion. 
Developing  Central-Station  Business 

Mr.  R.  F.  Wherland  gave  an  interesting  illustrated  talk 
on  the  business  he  has  built  up  in  distributing  electrical 
energy  in  Redwood  Falls,  Morgan,  Morton  and  other 
villages  ranging  from  1600  to  100  in  population.  These 
small  Minnesota  communities  keep  up  to  the  times.  For 
instance,  Morton  has  a  domestic  science  school  where  all 
the  cooking  is  done  by  electricity.  The  average  price  re- 
ceived last  year  was  13.72  cents  per  kw-hr.  for  electrical 
energy  developed  by  water-power,  with  oil-engine  auxiliary. 

A  paper  giving  an  instructive  account  of  the  manner  of 
securing  motor-load  customers  in  Duluth,  written  by  Mr. 
C.  E.  Van  Bergen,  manager  of  the  Duluth  Edison  Electric 
Company,  was  read  by  Mr.  George  W.  Gibeau,  of  the  same 
company.  Mr.  Crocker  opened  the  discussion,  in  which 
Messrs.  J.  C.  Bang,  of  Madison ;  E.  W.  Erick,  of  Canby ; 
Aspnes,  Egbert  Douglas,  of  St.  Paul,  and  others  took  part. 
Co-operation  with  the  University 

"The  University  and  the  Central  Station"  was  the  title 
of  a  paper  read  by  Prof.  George  D.  Shepardson,  professor 
of  electrical  engineering  in  the 
University  of  Minnesota.  The 
author  indicated  how  co-operation 
could  be  effected.  Among  other 
things  he  spoke  of  a  "university 
week,"  to  be  given  in  various 
cities,  during  which  lecturers 
from  the  university  may  discourse 
on  electrical  subjects,  popular  and 
technical,  while  the  local  central- 
station  management  conducts  a 
"whirlwind  campaign"  for  new 
business.  Evening  classes  are 
now  given  at  the  university  in 
eight  electrical  courses.  The  uni- 
versity also  offers  its  facilities  for 
testing  apparatus.  But  its  great- 
est function  lies  in  training  men. 

Mr.  R.  F.  Pack,  of  Minneapolis, 
opened  the  discussion.  As  a  cen- 
tral-station manager,  he  is  heart- 
ily in  favor  of  cordial  co-opera- 
tion between  the  university  and 
the  central-station  interests.  Col- 
lege men  not  too  academic,  with 
some  idea  of  business  and  of  the 
spirit    of    compromise    necessary 

in  the  practical  affairs  of  life,  are  needed.  Mr.  Bang.  Mr. 
W.  R.  Rutledge,  of  Howard  Lake,  and  Mr.  Wherland  also 
spoke  on  the  subject. 

Direct  and  Indirect  Lighting 

"Modern  Illumination"  was  the  subject  of  a  lecture  given 
on  Thursday  morning  by  Mr.  W.  N.  Goldschmidt,  of  the 
National  X-Ray  Reflector  Company.  The  speaker  ex- 
plained and  illustrated  with  lantern-slide  pictures  the  in- 
direct and  show-window  lighting  systems  of  his  company. 
In  the  discussion  Mr.  Wallace  said  a  good  word  for  direct 
lighting  and  added  that  shadows  are  not  always  objection- 
able. Mr.  Goldschmidt  answered  that  in  a  properly  de- 
signed indirect-lighting  system  there  was  not  an  entire 
absence  of  shadows  but  an  absence  of  grotesque  shadows. 
Mr.  Hogan,  of  St.  Paul,  rather  favored  the  semi-indirect 
idea;  "straight"  indirect  is  rather  cold  and  dead  in  effect. 
The  author  of  the  paper,  referring  to  the  efficiency  of  the 
Semi-indirect  system,  said  thai  the  loss  of  light  in  passing 
through  translucent  material  is  as  great  as  in  refit  1 
from  a  good  ceiling.  Mr.  Gille  declared  his  belief  in  in- 
direct illumination,  but  said  that  the  question  was  to  in- 
terest architects  and  the  public.     To  this  the  response  was 
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that  a  national  advertising .  campaign  was  started  by  the 
X-ray  company  on  Jan.  1  last.  Mr.  M.  A.  Pocock.  of  St. 
Paul,  spoke  of  the  necessity  of  redecorating  ceilings  in  old 
premises  for  the  indirect  system  and  mentioned  the  prac- 
tical difficulty  in  keeping  the  fixtures  clean  and  therefore 
efficient.  Mr.  Goldschmidt  retorted  that  the  decorating  and 
frequent  cleaning  were  a  benefit  to  humanity  in  a  sanitary 
sense. 

Diesel  On.   Engines   Discussed 

Mr.  E.  A.  Aspnes,  manager  and  engineer  of  the  Monte- 
video  Electric  Light  &  Power  I  ompany,  gave  a  report  of 
a  test  made  by  him  on  a  170-hp  Diesel  oil  engine  installed 
as  an  auxiliary  in  the  municipal  hydroelectric  plant  at 
Granite  Falls  on  the  Minnesota  River.  His  conclusion  was 
that  the  engine,  installed  in  October,  191 1,  had  not  main- 
tained its  rated  output  and  efficiency.  On  the  other  hand, 
Mr.  Peterson,  superintendent  of  the  municipal  plant  at 
Thief  River  Falls,  reported  very  satisfactory  results  with 
two  engines  of  about  the  same  size,  also  auxiliary  to  a 
water-power  plant,  in  service  for  about  a  year.  Mr.  Kem- 
per, of  Albert  Lea,  expressed  doubt  of  the  advantages  of 
this  type  of  engine,  pointing  out  the  greater  first  cost  com- 
pared with  steam  equipment,  and 
the  increasing  price  of  fuel  oil. 
es,  of  Redwood  Falls,  spoke 
favorably  of  the  Diesel  engine  as 
an  auxiliary  in  a  water-power 
plant,  speaking  from  experience. 
Mr.  Rutledge,  of  Howard  Lake, 
favored  it  in  small  units. 

(   0NCL1   DING 

Mr.  Rutledge  brought  up  again 
the  complaint  made  at  last  year's 
convention  that  manufacturers 
are  selling  incandescent  lamps  on 
consignment  to  hardware  dealers 
in  small  towns,  the  prices  being 
such  as  to  put  electrical  operating 
men  and  dealers  at  a  disadvan- 
tage. 

A  resolution  was  passed  re- 
questing the  Legislature  to  make 
a  suitable  appropriation  for  the 
representation  of  Minnesota  at 
the  Panama-Pacific  Exposition 
of   1915  in  San  Fran 

On  the  report  of  a  nominat- 
ing committee  consisting  of 
Mr.  1'..  W.  Lynch,  of  Minneapolis,  Mr.  Otto  and  Mr.  Asp- 
nes, these  officers  were  elected:  President,  Mr.  Fugene 
Holcomb,  St.  Paul;  first  vice-president,  Mr.  R.  E.  Brown, 
Mankato ;  second  vice-president,  Mr.  E.  F.  Strong,  Chaska; 
secretary-treasurer,  Mr.  I".  A.  Otto,  St.  Paul;  executive 
committee,  Mr.  Holcomb.  Mr.  Brown,  Mr.  Otto.  Mr.  II.  J. 
Gille.  of  St.  Paul,  and  Mr.  Leonard  Peterson,  of  Thief 
River  Falls.  Mr.  Otto,  it  should  be  explained,  was,  despite 
his  protests,  put  on  the  ticket  by  his  fellow-members  on 
the  committee. 

The  Xew  Presihext 
Mr.  Eugene  Holcomb,  who  was  elected  president  of  the 
association,  is  vice-president  of  the  Consumers'  Power 
Company  (controlled  by  11.  M.  Byllesby  &  Company)  and 
if  the  company's  business  in  St.  Paul.  He 
has  had  an  interesting  career.  Lorn  near  Grand  Rapids, 
Mich.,  he  evinced  an  aptitude  for  electrical  work  at  an 
early  age.  While  still  a  boy  lie  removed  with  his  parents 
to  California  and  for  a  number  of  years  thereafter  hi 
identified  with  early  transmission  lines,  arc-lighting  plants 
and  telephone  installations.  He  was  connected  with  both 
the  [Thomson-Houston  and  the  Edison  General  company 
and  built  a  number  of  electrical  plants  on  the  Pacific  I 
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In  1892  he  became  contract  agent  of  the  Portland  (Ore.) 
General  Electric  Company,  and  two  years  later  he  organ- 
ized the  McCaskey  &  Holcomb  Company,  of  Springfield, 
111.,  which  operated  the  Capital  Electrical  Company's  prop- 
erty under  a  lease.  Here  he  rebuilt  a  number  of  10-amp 
series  arc  machines  to  operate  at  6.6  amp,  with  marked 
economy.  In  1902  he  sold  out  his  Springfield  interests  and 
went  abroad  for  the  Westinghouse  Electric  &  Manufactur- 
ing Company.  In  Argentina  he  built  what  were  then  two 
of  the  largest  gas-driven  electric  plants  in  the  world.  Three 
years  later  he  came  back  to  this  country  and  was  placed  in 
charge  of  all  foreign  sales  of  the  Allis-Chalmers  Company 
of  Milwaukee.  He  became  connected  with  the  Byllesby 
interests  early  in  1910  and  for  over  two  years  has  been 
located  in  St.  Paul,  where  he  takes  an  active  part  in  civic 
affairs.  Mr.  Holcomb  is  an  alert,  all-around  American 
electrical  man.  He  has  taken  out  several  patents,  belongs 
to  a  number  of  technical  societies  and  social  clubs,  has 
developed  apparatus,  sold  goods  and  managed  properties. 
His  paper  on  "Central-Station  Economies,"  read  at  the 
Byllesby  convention  in  Chicago  in  191 1,  was  a  valuable 
contribution  to  the  literature  of  plant  operation. 
Banquet  and  Entertainment 
Manufacturers  and  dealers  gave  a  dinner  and  vaudeville 
entertainment  to  the  plant  operators  at  the  Hotel  St.  Paul 
on  Wednesday  night.  Mr.  H.  J.  Gille  was  toastmaster,  and 
Mr.  Archie  M.  Hayes,  representing  the  Governor  of  the 
State ;  Mayor  Keller,  of  St.  Paul,  and  others  made  speeches. 
Professional  performers  entertained,  and  there  were  some 
interesting  electrical  decorations  and   "stunts." 


Accident  Compensation  Costs  in  Massachusetts 

In  a  special  bulletin  just  issued  the  Massachusetts  In- 
dustrial Accident  Board  cites  that  in  the  last  six  months  of 
1912,  representing  the  first  half-year  of  the  board's  service, 
there  were  reported  42,882  industrial  accidents,  and  that 
not  over  30  per  cent  of  these  represented  injuries  which 
disabled  the  employee  for  twenty-four  hours  or  more.  It  is 
estimated  by  the  board  that  the  total  payments  for  its  first 
year,  based  on  one-half  the  average  weekly  wage  of  em- 
ployees killed  or  injured  while  in  the  course  of  employ- 
ment, and  including  medical  attention,  hospital  care  and 
medicines,  will  be  more  than  $2,000,000. 

About  30  per  cent  of  this  amount  will  go  to  doctors  and 
hospitals  and  20  per  cent  to  the  dependents  of  those  fa- 
tally injured,  the  remaining  portion  going  to  disabled  em- 
ployees. 

This  total  of  insurance  benefits  will  net  the  injured  wage 
earners  of  the  State  more  than  five  times  as  much  as  they 
received  in  the  year  under  the  former  employers'  liability 
law,  which  was  superseded  by  the  workmen's  compensation 
act  of  191 1.  In  the  figures  cited  no  consideration  is  given 
to  the  cost  of  insurance  administration.  As  a  result  of  a 
special  investigation  of  eight  representative  concerns,  em- 
ploying 25,803  persons,  the  board  concludes  that  as  a  whole 
the  premiums  charged  for  workmen's  compensation  are  too 
high  and  might  be  reduced  25  per  cent  or  more  without 
difficulty,  although  the  reduction  is  not  safely  to  be  ac- 
complished by  horizontal  cutting.  The  Boston  Edison 
Company  was  one  of  the  organizations  investigated,  and  in 
the  four  months'  period  covered  by  the  investigation  it 
paid  $1  in  compensation  under  the  act  for  each  $115.21  of 
wages,  there  being  1500  employees,  107  accidents  and 
$9,000  insurance  paid.  The  payroll  was  $490,227.  The 
percentage  of  compensation  paid  for  injuries  during  the 
four  months  to  the  insurance  premiums  paid  was  47.2  per 
cent.  For  the  total  group  of  25,803  employees  investigated, 
figured  on  the  payrolls,  the  average  cost  of  workmen's 
compensation  amounted  to  the  sum  of  $1  for  each  $492. 88 
in  wages. 


Right  Relation  Between  Capital  and  Labor 

At  the  last  meeting  of  the  Electrical  Manufacturers'  Club 
Dr.  Charles  W.  Eliot  delivered  an  address  on  "The  Fortu- 
nate or  Happy  Condition  of  a  Life  of  Labor,"  which  made 
a  strong  impression  at  the  time  and  which  the  club  has 
now  published  for  distribution  among  its  members.  The 
following  extracts  from  the  address  are  made  from  an 
advance  copy. 

Dr.  Eliot  enumerates  the  conditions  essential  to  happiness 
in  labor  as  being  the  feeling  of  freedom  to  choose  and 
change  employment,  the  pleasure  derived  from  exercise  of 
bodily  and  mental  powers,  the  joy  of  achievement,  the  hope 
of  advancement,  the  element  of  risk  or  danger,  and  most 
important  of  all,  "a  loyal  state  of  mind  on  the  part  of  the 
workman." 

"Employers  and  employed  alike  need  to  understand  bet- 
ter than  they  do  now  the  conditions  under  which  satisfac- 
tion in  daily  toil  becomes  not  only  attainable  but  natural 
and  inevitable,  and  to  see  clearly  that  the  prime  condition 
is  loyalty  on  both  sides. 

"This  club  consists  of  employers  on  a  large  scale  in  a 
new  industry  made  possible  by  comparatively  recent  dis- 
coveries in  science,  both  pure  and  applied.  I  imagine  your 
business  to  be  as  good  a  one  as  any  in  the  country  in  which 
to  work  out  and  put  in  practice  the  best  doctrines  with  re- 
gard to  satisfactory  conditions  of  work  and  to  friendly  and 
loyal  relations  between  employers  and  employees.  It  seems 
to  me  that  within  the  last  fifteen  years  good  progress  has 
been  made  in  developing  both  in  employers  and  employees 
the  right  state  of  mind  on  these  subjects.  Employers  have 
learned  that  it  is  'good  business'  to  make  all  the  surround- 
ings of  their  working  people  healthful  and  cheerful,  to  take 
thought  for  the  housing  of  their  workmen,  to  put  their  fac- 
tories in  such  places  that  their  permanent  employees  can 
live  a  family  life  in  cottages  with  gardens,  to  make  provi- 
sion in  the  vicinity  for  public  playgrounds  and  play  build- 
ings, so  that  wholesome  recreations  may  be  within  easy 
reach,  and  to  do  everything  possible  to  promote  the  safety, 
health  and  sensible  pleasures  and  satisfactions  of  the  work- 
men and  their  families. 

"All  this  is  not  charity,  but  mutual  service.  If  he  is  suffi- 
ciently independent  or  belongs  to  a  trustworthy  association 
of  employers,  [the  intelligent  employer]  resists  steadily  all 
efforts  to  create  monopolies  in  the  kinds  of  labor  he  em- 
ploys, and  especially  tries  to  carry  on  his  works  in  a  way 
to  secure  to  his  workmen  the  precious  freedom  to  work 
zealously.  He  makes  just  provisions  for  dealing  promptly 
with  complaints,  consults  his  employees  beforehand  con- 
cerning any  changes  in  methods  or  rules  which  will  affect 
them,  and  explains  the  benefits  to  both  parties  which  he 
anticipates  from  the  changes  proposed.  He  is  experiment- 
ing carefully  on  profit-sharing  methods,  the  most  promising 
mode  of  creating  and  maintaining  satisfactory  relations  be- 
tween employers  and  employed.  He  maintains  a  rising  scale 
of  wages  based  on  efficiency  and  length  of  service,  does  his 
utmost  to  secure  for  his  workmen  steady  employment,  and 
takes  care  of  employees  who  have  passed  their  prime  and 
need  lighter  jobs.  In  the  interest  of  his  workmen,  as  well 
as  his  own,  he  seeks  assiduously  steady,  and  hence  broad, 
markets — world-wide  are  the  best ;  so  that  no  local  depres- 
sion can  close  his  factory. 

"He  makes  the  discipline  of  his  works  contribute  to  train 
all  newcomers  to  neatness,  punctuality  and  fidelity.  Fully 
realizing  that  the  interests  of  his  workmen  are  bound  up 
with  the  life  of  his  works,  he  labors  to  keep  his  industry 
profitable,  and  therefore  a  sure  support  for  his  employees 
as  well  as  for  himself,  lays  by  an  ample  reserve  of  profits, 
charges  off  every  year  adequate  amounts  for  deterioration, 
and  in  general  keeps  in  mind  the  permanence  and  solidity 
of  his  business  as  the  source  of  the  livelihood  of  his  hun- 
dreds or  thousands  of  employees  If  the  establishment  is 
old  enough  to  have  secured  a  firm  reputation  for  success- 
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ful  management,  and  therefore  for  durability,  he  establishes 
a  pension  system,  thereby  increasing  efficiency  in  his  works 
and  also  making  promotion  more  rapid  among  the  perma- 
nent workmen. 

"He  rejects  the  policy  of  the  highest  possible  immediate 
profit,  without  regard  to  stability  of  the  business  in  the 
future,  as  inconsistent  with  the  right  view  of  his  trustee- 
ship for  his  partners  or  shareholders  and  his  employees 
alike,  and  believes  that  the  only  way  to  bring  in  the  reign 
of  industrial  peace  is  to  deal  righteously  and  humanely  with 
the  people  he  employs,  competes  with,  buys  from  nr 
sells  to." 


New  Arkansas  Law  on  Theft  of  Electricity 

Owing  to  the  lack  of  a  comprehensive  statute  dealing 
with  the  theft  of  electricity  or  tampering  with  electric  me- 
ters, offenses  of  this  kind  have  heretofore  been  quite  preva- 
lent in  Arkansas,  while  punishment  of  the  delinquents  was 
under  the  former  laws  very  difficult.  The  Arkansas  State 
Legislature  has  just  passed  an  act,  worded  as  follows,  im- 
posing a  fine  of  $100  or  one  year's  imprisonment,  or  both, 
for  electrical  offenses  of  this  kind : 

"Whoever  unlawfully  and  intentionally  injures  or  de- 
stroys, or  permits  to  be  injured  or  destroyed,  any  meter, 
pipe,  conduit,  wire,  line,  pole,  lamp  or  other  apparatus  be- 
longing to  any  person,  firm  or  corporation  engaged  in  the 
manufacture  or  sale  of  electricity  for  light,  heat,  power  or 
other  purpose,  or  unlawfully  and  intentionally  prevents  an 
electric  meter  from  duly  registering  the  quantity  of  elec- 
tricity supplied,  or  in  any  way  interferes  with  its  proper 
action  or  just  registration,  or  without  the  consent  of  such 
person,  firm  or  corporation  unlawfully  and  intentionally 
diverts  any  electric  current  from  any  wire  of  such  person, 
firm  or  corporation,  or  otherwise  unlawfully  and  intention- 
ally uses  or  causes  to  be  used,  without  the  consent  of  such 
person,  firm  or  corporation,  any  electricity  manufactured 
or  distributed  by  such  person,  firm  or  corporation,  shall  be 
deemed  guilty  of  a  misdemeanor  and  shall  for  every  such 
offense  be  punished  by  a  fine  not  exceeding  $100,  or  by 
imprisonment  not  exceeding  one  year,  or  by  both  line  and 
imprisonment." 


Lighting  Controversy  at  Webster  Groves,  Mo. 

Several  weeks  ago  bids  for  lighting  the  streets  of  Web- 
ster Groves,  a  suburb  of  St.  Louis,  were  advertised  for.  It 
was  stipulated  in  the  specifications  that  1  per  cent  of  the 
gross  receipts  should  be  paid  to  the  city  in  consideration 
of  a  franchise.  Both  the  Electrical  Construction  &  Main- 
tenance Company  and  the  Western  Power  &  Light  Com- 
pany filed  bids,  but  the  Maintenance  company  offered  to 
furnish  light  at  $383  a  year  less  than  the  Western  company. 
so  the  contract  was  awarded  to  the  former  concern.  Al- 
though Mr.  Einstein,  president  of  the  Maintenance  com- 
pany, said  that  the  1  per  cent  clause  was  contained  in  the 
bid  of  his  company,  it  was  not  mentioned  specifically,  so 
Mr.  F.  W.  Mott,  president  of  the  Western  company,  peti- 
tioned the  courts  not  to  allow  the  city  officials  to  contract 
with  the  Maintenance  company.  When  the  case  was 
brought  before  Judge  McElhinney  of  the  Circuit  Court,  it 
was,  however,  dismissed. 


States  court  at  Louisville,  recently  handed  down  two  inter- 
esting opinions.  In  the  petitions  which  A.  Englehard  & 
Sons  and  others  of  the  Cumberland  company's  subscribers 
wished  to  enter  supporting  the  city  in  its  stand  for  a  refund 
Judge  Evans  declared  that  such  action  could  not  be  ad- 
mitted until  it  is  determined  whether  or  not  the  present 
ordinance  under  which  the  Cumberland  company  is  forced 
to  operate  is  confiscatory.  Overruling  the  protest  of  City 
Attorney  Clayton  B.  Blakey,  Judge  Evans  amplified  the 
powers  of  Special  Master  Allie  G.  Ronald,  who  has  been 
appointed  to  investigate  the  Cumberland  company's  col- 
lections and  to  determine  the  amount  of  the  refund  which 
is  asked,  and  has  complimented  Special  Master  Ronald 
upon  his  work  thus  far. 


Bill  to  Tax  Utilities  for  City  Revenue 

Representative  Isler,  of  Pittsburgh,  has  introduced  before 
the  Pennsylvania  Legislature  a  bill  to  permit  cities  of  the 
second  class  to  tax  all  street-railway,  telegraph,  electric- 
light,  power,  water,  gas  and  heating  companies  for  general 
revenue  purposes.  The  tax  on  street  railways  is  fixed  at  25 
cents  per  linear  foot  of  track;  on  telephone,  telegraph  and 
electric-light  companies  at  0.5  cent  a  foot  for  each  linear 
foot  of  pole  lines  or  wires  laid  and  5  cents  a  linear  foot  for 
conduits,  and  on  water  and  gas  companies  at  3  cents  for 
each  linear  foot  of  pipe  laid. 


Protest  Against  Higher  Rates  at  Lexington,  Ky. 

To  protest  against  the  proposed  increase  in  rates  of  the 
Fayette  Home  Telephone  Company,  of  Lexington,  Ky.,  and 
also  against  the  proposed  award  of  a  franchise  for  the 
Lexington  Utilities  Company,  to  sell  electricity  at  a  slightly 
higher  rate  during  the  next  twenty  years,  special  commit- 
tees of  Lexington  citizens  have  been  appointed  at  mass 
meetings  recently  held.  Strenuous  opposition  has  devel- 
oped to  either  of  these  steps  on  the  part  of  Lexington  public 
utilities,  but  it  is  believed  that  ultimately  the  stand  of  the 
Lexington  Utilities  Company  for  more  liberal  rate>.  in 
order  to  enable  it  to  improve  its  plant,  will  be  supported. 


All  Concerns  Selling  Energy  Must  Pay  Tax  as 
Utilities 

Reversing  the  ruling  made  by  former  Attorney-General 
U.  G.  Denman.  Attorney-Genera]  T.  S.  Hogan,  his  succes- 
sor, has  rendered  an  opinion  to  the  State  Tax  Commission 
of  Ohio  to  the  effect  that  all  companies,  firms  or  individuals 
which  sell  energy,  whether  excess  or  from  their  n 
business,  should  be  classed  as  public  utilities  and  pay  the 
excise  tax  on  their  gross  receipts.  They  are  immune  from 
the  Willis  tax  under  his  ruling.  Both  Cleveland  and  Cin- 
cinnati have  a  large  number  of  companies  which  sell  energy 
to  neighboring  concerns  but  do  not  make  this  their  main 
business.  They  will  be  compelled  to  pay  the  excise  tax 
just  as  if  they  were  engaged  exclusively  in  selling  energy. 
The  tax  commission  has  held  this  view  all  along  and  this 
is  the  reason  why  an  opinion  was  asked  the  second  time. 


Opinion  on  Refund  of  Excess  Charges 

In  the  case  of  the  city  of  Louisville,  Ky.,  versus  the 
Cumberland  Telephone  &  Telegraph  Company,  seeking  to 
compel  a  refund  of  amounts  collected  by  the  telephone 
company  during  several  years  past  in  excess  of  ordinance 
rates  which  were  upheld  not  long  ago  by  the  Supreme  Court 
of  the  United  States,  Judge  Walter  Evans,  in  the  United 


Public  Utility  Measures   Before  Illinois   Assembly 

Representative  Hollenbeck  has  introduced  into  the   Illi- 
nois Legislature  House  bill  No.  i86,  providing  for  special 

taxation    up  ll    limit    for    payment   of   bonds   on 

electric-light  plants,  street-railway  systems  and  other  utili- 
ties where  a  city  or  village  is  about  to  forfeit  such  improve- 
ments   through    inability    to    meet    payments    due.      Repre- 
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sentative  Rinehart  has  introduced  House  bill  No.  201,  which 
requires  a  public  hearing  and  advertisement  before  the 
confirmation  of  public-utility  franchises.  Senator  Harris 
has  introduced  Senate  bill  No.  236,  one  of  the  Chicago 
charter  measures,  which  is  a  public-utilities  bill  for  the  city 
of  Chicago. 


Public  Service  Commission  News 
Ohio  Commission 

The  Public  Service  Commission  of  Ohio  has  authorized 
the  Hocking  Power  Company  to  issue  to  the  John  A.  Stew- 
art Electric  Company  $60,000  worth  of  stock  for  the  pur- 
chase of  the  Stewart  company's  business  and  property  by 
the  Hocking  company.  The  purchaser  asked  permission  to 
issue  in  all  $90,000  in  return  for  the  Stewart  property,  but 
the  commission  has  limited  to  $60,000  the  amount  allowed. 

The  Public  Service  Commission  has  also  granted  the 
Buckeye  Light  &  Power  Company  authority  to  issue  $8,500 
worth  of  additional  capital  stock.  Of  this  amount,  $5,500 
is  to  be  expended  on  improvements  to  the  company's  gen- 
erating plant  and  $3,000  for  the  building  of  a  transmission 
line  to  Ludlow  Falls,  Ohio. 

California  Commission 

The  United  Light,  Fuel  &  Power  Company,  operating  in 
San  Diego,  Coronado  and  vicinity,  has  applied  to  the  com- 
mission for  authority  to  issue  $100,000  of  capital  stock  to 
pay  indebtedness  for  construction  work  and  improvements. 

Complaint  has  been  filed  by  citizens  of  Jamestown  ask- 
ing that  the  Railroad  Commission  regulate  the  rates  and 
service  of  the  Tuolumne  County  Electric  Power  &  Light 
Company. 

The  Pacific  Gas  &  Electric  Company  has  applied  for  per- 
mission to  devote  a  portion  of  the  proceeds  received  from 
the  sale  of  its  last  issue  of  $5,000,000  of  bonds  to  the  en- 
largement of  the  Bear  River  Canal.  This  canal  will  carry 
water  from  Lake  Spaulding  reservoir,  making  it  available 
for  irrigation  purposes  in  Placer  County. 

The  Great  Western  Power  Company  has  applied  for  a 
certificate   of    public   convenience   and   necessity   to    serve 
Yuba  County  and  the  city  of  Marysville  with  electricity. 
New  York  Commission 

The  New  York  Public  Service  Commission,  Second  Dis- 
trict, has  authorized  the  Deer  River  Power  Company  of 
Watertown,  to  issue  $45,000  of  6  per  cent  bonds,  the  pro- 
ceeds to  be  used  in  discharging  liabilities  incurred  for  cap- 
ital purposes. 

The  Second  District  commission  has  given  to  the  Sche- 
nevus  Electric  Light  &  Power  Company  its  permission  to 
transfer  to  the  Great  Bear  Light  &  Power  Company  all  its 
property  and  franchises.  The  latter  is  authorized  to  con- 
struct a  transmission  line  from  its  Worcester  plant  to  the 
lines  of  the  Schenevus  company  and  to  furnish  electricity 
at  Maryland  in  Otsego  County. 

Wisconsin  Commission 

The  Wisconsin  Railway,  Light  &  Power  Company,  of 
Milwaukee,  has  been  authorized  to  issue  $1,229,000  of  cap- 
ital stock  and  $2,225,000  of  5  per  cent  first  mortgage  re- 
funding gold  bonds.  These  securities  are  to  be  issued  for 
the  purpose  of  acquiring  the  following:  All  property  and 
assets  formerly  belonging  to  the  La  Crosse  Water  Power 
Company  and  sold  at  a  foreclosure  sale  on  Oct.  11,  1912; 
all  of  the  outstanding  $365,000  of  common  stock,  $67,500 
of  preferred  stock  and  $483,000  of  bonds  of  the  Winona 
Railway  &  Lighting  Company  and  the  $302,200  par  value 
of  capital  stock  of  the  La  Crosse  City  Railway  Company. 
Massachusetts  Commission 

The  Massachusetts  Railroad  Commission  gave  a  public 
hearing  last  week  on  the  service  conditions  of  the  Worcester 
Consolidated  Street  Railway,  which  was  of  unusual  inter- 
est in  view  of  the  discussion  it  brought  out  concerning  the 


larger  power  problems  of  Worcester  County  transportation. 
The  city  had  appealed  to  the  board  to  order  service  im- 
provements, filing  reports  on  conditions  of  traffic  and 
energy  supply  at  Worcester  during  the  past  month.  Pres- 
ident Dewey  of  the  Consolidated  company  and  President 
Henry  I.  Harriman  of  the  Connecticut  River  Transmission 
Company  outlined  the  work  now  under  way  to  improve  the 
power  supply  of  the  system.  At  present  energy  is  fur- 
nished by  a  5600-kw  turbine  station  at  Millbury,  Mass.,  a 
3450-kw  engine-driven  plant  of  old  design  at  Worcester  and 
the  Connecticut  River  system  through  a  600-kw  substation 
north  of  the  city.  Contracts  have  been  let  for  the  installa- 
tion of  an  additional  5000-kw  turbo  unit  at  Millbury  and 
for  the  purchase  of  7000  kw  from  the  interconnected  system 
of  the  Connecticut  River  and  New  England  Power  com- 
panies through  a  switching  station  to  be  built  at  Millbury. 
President  Harriman  stated  that  inside  of  two  months  it 
would  be  possible  to  supply  the  company  with  2000  kw  at 
Millbury,  and  that  when  the  new  100-mile  line  is  completed 
between  the  Shelburne  Falls  district  and  Millbury  the  trans- 
mission system  would  have  10,000  kw  of  primary  power 
and  6000  kw  of  secondary  power  available  for  the  service. 
President  Dewey  of  the  railway  company  spoke  briefly,  con- 
tending that  the  utmost  effort  is  being  made  to  increase  the 
power  supply  and  strengthen  the  service  in  Worcester. 


Current  News  Notes 

North  St.  Louis  Business  Men  to  Visit  Keokuk. — As 
the  guests  of  the  Union  Electric  Light  &  Power  Company 
of  St.  Louis  and  the  Mississippi  River  Power  Company  of 
Keokuk,  la.,  a  party  of  North  St.  Louis  business  men  will 
visit  the  great  water-power  plant  under  construction  at 
Keokuk  on  March  26.  Special  trains  have  been  chartered. 
*     *     * 

Damage  to  Black  River  Falls  Dam. — During  the  high 
water  of  March  14,  1913,  three  of  the  Tainter  gates  in  the 
dam  of  the  hydroelectric  development  at  Black  River  Falls, 
Wis.,  were  destroyed  by  ice.  The  accident  is  said  to  have 
been  due  primarily  to  the  breaking  of  a  gear  hoist  when 
the  attempt  was  made  to  lift  the  gates.  After  the  ice  went 
out  the  river  fell  rapidly  but  at  the  crest  of  the  flood  there 
was  8  ft.  of  water  going  over  the  gates.  No  damage  was 
done  to  the  concrete  work  or  the  power  house.  Black  River 
Falls  was  the  scene  of  a  disastrous  flood  in  October,  191 1, 
when  much  damage  was  done  to  the  property  of  the  La 
Crosse  Water  Power  Company. 

Incendiarism  in  New  York  City. — In  his  report  on  in- 
cendiarism in  New  York  City,  submitted  to  Mayor  Gaynor, 
Mr.  Joseph  Johnson,  fire  commissioner,  declares  that  the 
crime  of  arson  is  responsible  for  one-fourth  of  New  York's 
annual  fire  losses  and  involves  the  destruction  of  $4,000,000 
worth  of  property  each  year.  The  commissioner's  report 
is  a  160-page  volume  containing  interesting  accounts  of 
many  cases  of  incendiarism,  together  with  pictures  of  fires, 
"plants,"  portraits  of  firebugs,  etc.  Lax  methods  fol- 
lowed by  the  fire  insurance  companies  in  granting  policies 
are  largely  blamed  for  the  appalling  growth  of  professional 
arson.  It  is  shown,  for  example,  that  on  property  worth 
only  $3.96  it  was  actually  possible  to  obtain  $127,500  worth 
of  insurance  in  the  form  of  135  different  policies.  Many- 
trades  profit  from  incendiarism.  The  report,  which  was 
prepared  by  Mr.  W.  B.  Northrop,  temporary  inspector  in 
the  Metropolitan  Bureau  of  Fire  Prevention,  recommends 
that  rigid  investigation  be  made  into  the  character  of  all 
applicants  for  fire  insurance  and  that  the  property  be  in- 
spected carefully.  Appendices  to  the  report  outline  the 
methods  followed  by  German  and  other  European  fire  in- 
surance companies  in  making  property  examinations. 
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Sewer  Discharge  to  Be  Utilized  for  Power  Genera- 
tion.— It  is  reported  that  Mayor  Laughlin  of  Niagara  Falls, 
N.  Y.,  is  behind  a  scheme  to  develop  hydroelectric  power 
from  the  outflow  of  the  city's  trunk  sewers.  These  sewers 
now  empty  into  the  lower  Niagara  River,  and  the  Mayor  is 
said  to  believe  that  the  energy  going  to  waste  is  Sufficient 
to  light  the  city. 

Up-to-Date  Burglars. — According  to  the  police,  burg- 
lars who  blew  open  a  safe  in  the  office  of  a  small  theater 
in  Chicago  recently  used  modern  methods.  It  is  surmised 
that  the  thieves  bored  a  hole  in  the  safe  near  the  combina- 
tion lock  by  the  use  of  a  high-power  electric  drill.  This 
hole  was  filled  with  an  explosive  and  plugged  up  with  a 
cartridge.     It  is  believed  that  electricity  was  also  used  to 

fire  the  cartridge. 

*  *     * 

First  Aid  Telephone  Service. — A  plan  proposed  in 
Chicago  may  make  it  possible  to  secure  quick  emergency 
attention  in  case  of  injury,  by  the  co-operation  of  the  Chi- 
cago Telephone  Company  and  the  police  department.  It 
is  proposed  that  in  case  of  accident,  or  where  immediate 
medical  attention  is  needed,  any  person  may  call  up  "Main 
13,"  the  police  call.  Connection  will  at  once  be  made  with 
the  nearest  police  station  by  the  telephone  company,  and 
the  desk  sergeant  in  turn  will  send  the  nearest  physician 
on  the  first-aid  list  in  his  possession  to  the  address  given. 
In  case  of  serious  accident  this  first-aid  emergency  service 
through  the  nearest  telephone  might  prove  of  great  value. 

*  *     * 

British  Electrical  Manufacturers'  Association. — 
At  the  annual  dinner  of  the  British  Electrical  and  Allied 
Manufacturers'  Association,  held  recently  at  the  Savoy 
Hotel,  London,  Lord  Anipthill  presided,  and  was  supported 
by  Lord  Suffield,  Mr.  Bruce  Anderson,  chairman  of  the 
association;  Mr.  W.  Duddell,  president  of  the  Institution 
of  Electrical  Engineers;  Mr.  Samuel  Insull,  president  of 
the  Commonwealth  Edison  Company  of  Chicago;  Sir  Alex- 
ander Kennedy,  Mr.  Worthington  Evans  and  Sir  Laurence 
Gomme.  In  proposing  a  toast  to  the  association.  Mr. 
Insull  urged  the  need  of  greater  co-operation  between  the 
manufacturers  of  electrical  apparatus  and  the  producers  of 
central-station  energy.  The  toast  of  "Kindred  Institutions 
and  Our  Guests"  was  proposed  by  Mr.  S.  Z.  de  Ferranti 
and  responded  to  by  Mr.  W.  Duddell  and  Colonel  Sir  N.  J. 
Moore. 

*  *     * 

Proposed  Permanent  Quarters  of  Electric  Club  oi 
Chicago. — A  subject  of  much  interest  to  the  members  of 
the  Electric  Club  of  Chicago  is  the  proposal  to  establi  h 
permanent  quarters.  The  committee  appointed  the  week 
before  on  this  subject  by  President  Keech  reported  at  the 
meeting  of  the  club.  It  consisted  of  Messrs.  J.  H.  Goehst, 
F.  W.  Harvey,  H.  A.  Mott,  H.  E.  Niesz,  N.  F.  Obright, 
C.  G.  Sharpe  and  F.  P.  Yose,  representing  the  general 
membership  of  the  club  and  not  any  member  of  the  admin- 
istration. This  committee  said  that  the  project  of  obtain- 
ing the  fifth  and  sixth  floors  of  the  old  Hamilton  Club 
Building  on  the  corner  of  South  Clark  Street  and  West 
Monroe  Street  was  feasible  and  practicable.  The  rental 
would  be  $4,000  for  the  first  year  and  $4,800  for  the  three 
succeeding  years.  It  is  proposed  to  have  the  usual  club 
Comforts,  including  the  serving  of  meals,  billiard  and 
pool  tables,  a  reading  room,  etc.  The  committee  recom- 
mended that  the  membership  be  inreased  to  500  and  the 
dues  be  raised  from  the  present  rate  of  $5  a  yea 
year,    with    an    initiation    fee   of   $10    instead    oi  as    at 

present.  There  was  an  extended  discussion  on  the  subject, 
some  of  the  members  being  reluctant  to  abandon  the  plan 
for  a  simple  luncheon  club,  which  has  been  quite  suc- 
cessful. It  was  finally  decided  to  print  the  report  of  the 
committee  and  send  it  to  all  the  members,  asking  them  at 


the  same  time   to   express   their   views  on   the   subject   of 
enlarging  the  club's  scope  of  operation  and  increasing  the 

dues. 

*  *     * 

One  Thousand  Five  Hundred  and  Seventy-four  In- 
ventors Seek  Train-Stop  Prize  of  $10,000. — In  reply  to 
the  offer  oi  President  Charles  S.  Mellen  of  the  Xew  York, 
New  Haven  &  Hartford  Railroad  to  award  a  prize  of 
$10,000  for  a  successful  automatic  train-stop  which  will  pre- 
vent engineers  running  by  danger  signals.  1574  applications 
have  been  received.  Hardly  5  per  cent  of  the  number  ob- 
tained are,  however,  worthy  of  consideration,  according  to 
the  engineers  for  the  road.  Two  devices  which  are  re- 
garded as  practical  will  be  tested  at  once.  Several  startling 
schemes  were  proposed.  One  inventor's  device  was  guar- 
anteed to  work  with  entire  safety  to  the  passengers  but 
"would  probably  kill  the  engineer  and  fireman."  Another 
invention  provided  for  a  spring  hook  to  rise  in  the  track 
and  firmly  grasp  the  axle  of  the  locomotive.  Applications 
were  sent  in  from  all  over  the  world — Panama,  Porto  Rico, 
Jamaica,  Belgium,  France.  Ireland.  Hawaiian  Islands,  Eng- 
land, Scotland,  Wales,  Germany  and  Denmark  are  among 
the  countries  represented.  The  competitors  represent  nearly 
evcrv  walk  of  life,  from  clergymen  to  jailbirds.  Four  of 
the  inventors  are  now  in  jail,  and  four  are  in  insane  asylums. 
One  has  been  indicted  in  Canada  for  attempting  to  sell  stock 
in  his  train-stop  company. 

*  *     * 
Commonwealth    Edison   Servk  e. — At  a  recent  mi 

of  the  Commonwealth  Edison  Company  Section  of  the  Na- 
tional Electric  Light  Association  in  Chicago,  Mr.  Peter 
Junkersfeld,  assistant  to  the  second  vice-president,  gave  an 
interesting  talk,  illustrated  by  lantern-slide  diagrams,  on 
"Commonwealth  Edison  Service."  He  said  that  of  the 
450,000  houses  and  apartments  in  Chicago,  104.800  use  elec- 
tric service.  The  company  has  about  2000  stocklm 
and  of  these  about  300  are  employees.  The  total  number 
of  employees  is  3770.  Of  their  number  2000  are  depositors 
in  the  savings  fund  by  means  of  which  they  may  eventually 
become  stockholders.  One  interesting  chart  gave  the  pro- 
portion of  employees  engaged  in  the  actual  production, 
transmission  and  distribution  of  electricity,  as  compared 
with  the  number  engaged  in  the  other  departments  which 
are  necessary  for  modern  central-station  service.  It  was 
shown  that  the  first  group  is  very  much  smaller  than  the 
second.  Referring  to  the  company's  railway  load.  Mr. 
Junkersfeld  said  that  roughly  about  70  per  cent  of  the 
kilowatt-hours  consumed  for  railway  transportation  in  the 
city  of  Chicago  is  furnished  by  the  Commonwealth  Edison 
Company.  The  entertainment  features  consisted  of  selec- 
tions by  the  banjo  club  and  a  fencing  contest. 

*  *     * 
SOCIETY  MEETINGS 

New  York  Jovians. — Mr.  John  W.  Lieb.  Jr.,  vice-presi- 
dent and  general  manager  of  the  New  York  Edison  Com- 
pany, addressed  the  luncheon  meeting  of  the  Sons  of  Jove, 
Xew  York.  March  19,  on  the  subject  of  "Rate-." 

*  *     * 

Detroit  Industrial  Electrical  Society. — At  a  m 
of  the   Industrial    Elect]  leering   Society,   Detroit. 

Mich.,   March    13,    Dr.   Edwin   S.   Sherrill  gave  a   practical 
the  pulmot'  a  n  by 

;  Company. 

*  *     * 

Meeting  of  the  Electric  Yehici.e  Association. — On 
Tuesday.  March  25.  at  8  p.  m.,  the  regular  monthly  mi 

trie  Vehicle    Association  1  t    America  will  he  held 
in    the    Engineem  -    Building.    Xew    York.      Mr. 

H.   1  of  the   Massachusetts   Institute  of  Tech- 

nology, will  present  a  paper  on  "Observations  on  H  >•• 
Motor  Trucking." 
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Lynn  Section,  A.  I.  E.  E. — At  the  meeting  of  the  Lynn 
(Mass.)  Section,  A.  I.  E.  E.,  March  12,  the  subject  of  street 
lighting  by  means  of  arc  lamps  was  discussed  by  Messrs. 
G.  N.  Chamberlain,  C.  A.  B.  Halvorson  and  Lyman  Arnold, 
of  the  General  Electric  Company's  Lynn  works. 

Washington  University  Branch,  A.  I.  E.  E. — Mr.  H. 
F.  Thomson,  research  assistant  at  the  Massachusetts  In- 
stitute of  Technology,  Boston,  addressed  the  meeting  of 
the  Washington  University  Branch,  A.  I.  E.  E.,  March  10, 
on  the  subject  of  "Costs  of  Trucking  by  Horse,  Gasoline 
and  Electrical  Power." 

*  *     * 

New  York  Street  Lighting. — At  a  meeting  of  the  New 
York  Electrical  Society  to  be  held  in  the  Engineering  So- 
cieties Building  on  March  28  Mr.  C.  S.  Lacombe,  chief  en- 
gineer of  the  Department  of  Water  Supply,  Gas  and  Elec- 
tricity of  New  York  City,  will  lecture  on  street  lighting 
and  fixtures  of  New  York  City. 

*  *     * 

Missouri  Convention  in  Kansas  City. — The  annual 
convention  of  the  Missouri  Electric,  Gas,  Street  Railway 
and  Waterworks  Association  will  be  held  in  the  Baltimore 
Hotel,  Kansas  City,  Mo.,  on  April  17,  18  and  19.  Mr.  P. 
A.  Bertrand,  of  Jefferson  City,  is  president  of  the  associ- 
ation, and  Mr.  Percy  W.  Markham,  of  Brookfield,  is  secre- 
tary and  treasurer. 

*  *     * 

New  York  Section,  N.  E.  L.  A. — At  the  first  "ladies' 
night"  meeting  of  the  New  York  Companies'  Section,  N.  E. 
L.  A.,  March  17,  Mr.  Raymond  Ditmars,  of  the  New  York 
Zoological  Gardens,  gave  an  illustrated  lecture  concerning 
"Reptiles"  and  his  experiences  in  capturing  most  of  the 
specimens  in  the  Bronx  Park  collection.  The  speaker  exhib- 
ited a  number  of  live  snakes  and  explained  how  to  avoid 
danger  in  handling  poisonous  reptiles.  Nearly  400  persons 
were  present. 

*  *     * 

Cosmopolitan  Company  Section,  N.  E.  L.  A. — The  Cos- 
mopolitan Electric  Company  Section,  N.  E.  L.  A.,  held  an 
interesting  educational  meeting  on  March  13,  when,  with 
Mr.  Ira  Hampton  as  temporary  chairman,  the  "Story  of  a 
Kilowatt"  was  detailed,  from  the  cial  pile  to  the  consumer, 
by  the  various  employees  of  the  company  in  daily  contact 
with  each  department.  Mr.  H.  E.  Wulfing  acted  as  inter- 
locutor. Messrs.  H.  E.  Niesz,  manager,  and  Mr.  A.  H. 
Sweetnam,  electrical  engineer,  also  spoke  briefly  during 
the  evening.  At  the  meeting  in  April  Mr.  F.  P.  Vose,  past- 
chairman  of  the  Electric  Club  of  Chicago,  will  give  an 
illustrated  lecture  on  the  Panama  Canal. 

*  *     * 

Pittsburgh  Section,  A.  I.  E.  E. — "Standardization"  was 
the  subject  of  discussion  at  the  meeting  of  the  Pittsburgh 
Section,  A.  I.  E.  E.,  March  11,  when  several  papers  read 
at  the  recent  New  York  midwinter  convention  were  ab- 
stracted. The  topic  of  ratings  provoked  an  especially  lively 
discussion.  Among  those  who  took  part  in  the  meeting  were 
Messrs.  B.  G.  Lamme,  Charles  Robbins,  C.  Fortescue,  E.  M. 
Olin,  S.  W.  Farnsworth,  L.  W.  Chubb,  P.  M.  Lincoln,  J.  W. 
Welsh,  R.  W.  Atkinson,  J.  S.  Jenks  and  E.  L.  Farrar.  Mr. 
F.  D.  Newbury  presided  in  the  absence  of  Vice-chairman 
A.  M.  Dudley.  Arrangements  are  about  completed  for  the 
Institute  meeting  at  Pittsburgh  on  April  18  and  19.  under 
the  auspices  of  the  committee  on  electricity  in  mines. 

*  *     * 

Joint  Illumination  Meeting  at  Boston. — At  a  joint 
meeting  of  the  New  England  Section  of  the  Illuminating 
Engineering  Society  and  the  New  England  Section  of  the 
National  Commercial  Gas  Association  at  Boston  on  March 
12  President  Preston  S.  Millar  of  the  Illuminating  Engi- 
neering Society  presented  a  paper  and  demonstration  illus- 
trating various  phases  of  modern  lighting  practice.     The 


three  model  rooms  with  miniature  furnishings  and  fixtures, 
formerly  shown  in  New  York,  were  used  to  exhibit  a  large 
variety  of  combinations.  A  brief  discussion  followed  the 
demonstration,  the  participants  being  Messrs.  Sidney  M. 
Bewley,  C.  E.  Ware,  Jr.,  J.  W.  Cowles,  R.  B.  Hussey  and 
C.  E.  Mason.  The  point  was  made  that  complaints  of  poor 
lighting  often  arise  from  the  use  of  improper  glassware  or 
fittings  or  from  insistence  upon  the  use  of  bare  lamps. 

*  *     * 

Railway  Signal  Association. — The  stated  meeting  of 
the  Railway  Signal  Association  in  Chicago  on  March  17 
drew  the  largest  attendance  at  any  convention  of  the  asso- 
ciation in  the  last  six  years.  Mr.  B.  H.  Mann,  signal  engi- 
neer of  the  Missouri  Pacific  Railroad,  presided.  The  com- 
mittees on  "power  interlocking"  and  "manual  block"  made 
reports.  The  outcome  of  the  first  committee's  report  was 
the  drafting  of  specifications  for  minor  accessories  in  inter- 
locking towers.  The  "manual  block"  committee  favored 
displacing  hand  signaling  at  interlocking  plants  with  caution 
cards  stating  that  the  block  was  out  of  order.  The  specifi- 
cations submitted  for  alternating-current  signaling  on  steam 
roads  were  adopted.  A  report  was  submitted  on  the  prog- 
ress made  toward  formulating  specifications  for  storage 
batteries,  and  more  time  was  requested  for  completing  this 
work.  Reports  on  standard  designs,  on  specifications  for 
wire  and  cable  and  on  methods  of  recording  signal  perform- 
ances were  made  by  the  respective  committees. 

*  *     * 

Chicago  Jovian  Lunch  Club. — Mr.  George  W.  Elliott, 
of  New  York,  advertising  manager  of  the  Electrical  World, 
addressed  the  Chicago  Jovian  Lunch  Club  on  March  17. 
He  spoke  of  the  work  of  the  Society  for  Electrical  Develop- 
ment and  said  that  this  organization,  like  Jovianism,  exem- 
plified the  spirit  of  co-operation — the  bringing  together  of 
all  branches  of  electrical  work.  Mr.  Elliott  commented  on 
the  fact  that  similar  work  is  being  undertaken  in  Great 
Britain.  He  claimed  that  the  great  national  movement,  to 
be  effective,  must  be  backed  by  local  work  and  local  enthusi- 
asm. Every  man  must  "boost  the  other  fellow's  game." 
Mr.  George  C.  Richards,  statesman  for  Illinois,  presided  at 
the  meeting.  On  motion  of  Mr.  J.  H.  Delany,  former  states- 
man, it  was  voted  to  request  the  Society  for  Electrical 
Development,  as  far  as  practicable,  to  handle  its  work  in 
Chicago  through  the  local  branch  of  the  Jovian  Order.  Mr. 
H.  E.  Niesz  moved  that  a  committee  be  appointed  to  co- 
operate with  other  electrical  organizations  in  Chicago, 
notably  the  Electric  Club,  in  the  matter  of  securing  perma- 
nent quarters  for  the  various  electrical  societies. 

*  *     * 

Los  Angeles  Section,  A.  I.  E.  E. — The  deferred  Febru- 
ary meeting  of  the  Los  Angeles  Section  of  the  A.  I.  E.  E. 
was  held  on  March  4  at  the  Hollenbeck  Hotel.  No  original 
paper  was  presented  at  this  time  but  several  written  dis- 
cussions of  certain  of  the  papers  presented  in  New  York 
at  the  midwinter  convention  were  read.  Mr.  A.  W.  Har- 
ris read  and  discussed  the  paper  entitled  "Rating  of  Oil 
Circuit-Breakers  with  Reference  to  Rupturing  Capacities," 
by  Mr.  G  A.  Burnham.  Mr.  E.  Woodbury  discussed  Mr. 
Paul  Dushman's  paper,  "The  Heating  of  Cables  Carrying 
Current,"  and  described  certain  tests  and  calculations  on 
high-voltage  cable.  Mr.  E.  R.  Northmore  spoke  briefly 
upon  painting  underground  cables  black  to  raise  the  safe 
carrying  capacity.  The  paper  "The  Temperature  Rise  of 
Stationary  Induction  Apparatus  as  Influenced  by  the  Effects 
of  Temperature,  Barometric  Pressure  and  Humidity  of  the 
Cooling  Medium,"  by  Messrs.  J.  J.  Frank  and  W.  O.  Dwyer, 
was  discussed  by  Prof.  R.  W.  Sorenson  of  Throop  Uni- 
sity.  Professor  Sorenson  described  the  conditions  under 
which  the  test  data  were  obtained.  Chairman  George  A. 
Damon  announced  that  the  members  of  the  section  will  be 
the  guests  of  the  Southern  California  Edison  Company  at 
Long  Beach  in  the  near  future. 
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Mount  Hood  Hydroelectric  Developments — I 


Hydraulic  features  of  the  system  for  generating 
60,000  hp  from  glacial  streams  and  transmitting  it 
to  Portland,  Ore.    By  W.  P.  Brereton  and  R.  H.  Mulock 


PORTLAND,  ORE.,  is  a  city  of  about  225,000  popu- 
lation and,  on  account  of  its  advantageous  geo- 
graphical position,  is  destined  to  be  one  of  the  most 
important  centers  on  the  Pacific  Coast.  Although  the 
Portland  market  has  been  served  by  the  Portland  Railway, 
Light  &  Power  Company,  which  has  from  time  to  time 
added  to  its  equipment  in  an  endeavor  to  meet  the  increased 
demand,  the  market  was  sufficiently  inviting  for  the  Mount 
Hood   Railway  &  Power  Company  to  enter  the  field. 

The  Mount  Hood  Railway  &  Power  Company  was 
formed  in  1906  and  at  that  time  secured  land  and  water 
rights  on  the  Big  Sandy,  Little  Sandy  and  Bull  Run  Rivers. 
Surveys  were  made  and  a  scheme  was  worked  out  for  the 
generation  of  electricity  which  would,  when  completely 
developed,  deliver  60,000  hp  to  Portland.  Some  work  was 
done  during  1906-07,  particularly  on  the  grading  of  the 
railroad  and  the  excavation  for  the  generating  station,  pen- 
stocks, etc.,  and  contracts  for  two  turbines  were  awarded 
to  the  Piatt  Iron  Works.  From  1907  to  the  fall  of  1910 
enough  work  was  performed  to  hold  the  rights  obtained. 

In  the  fall  of  1910  work  was  recommenced  and  it  has 
since  been  energetically  prosecuted.  Franchises  were 
secured  in  Portland  and  surrounding  towns  giving  the 
company  the  right  to  sell  energy  for  heating,  lighting  and 
industrial  purposes  and  to  construct  and  maintain  trans- 
mission and  distribution  systems  on  the  streets.  Franchises 
were  also  secured  from  the  counties  of  Multnomah  and 
Clackamas,  giving  the  company  rights  to  construct  and 
maintain  transmission  systems  along  certain  roads.  The 
railroad  was  rushed  to  completion  as  quickly  as  possible  to 
allow  delivery  of  construction  materials  and  equipment. 

Hydraulic  Development 
The  hydraulic  development,  as  originally  proposed,  con- 
SlSted   of   three   distinct   schemes,   a    high-head   development. 


an  intermediate-head  development  and  a  low-head  devel- 
opment. The  iritermediate-head  development  only  is  at 
present  constructed,  but  short  descriptions  of  the  other  two 
developments  are  here  given. 

The  drainage  areas  are  those  lying  west  and  south  oi 
Mount  Hood,  these  being  drained  by  the  Big  Sandy,  Little 
Sandy  and  Bull  Run  Rivers  and  their  tributaries.  Because 
the  rivers  above  mentioned  are  all  similar  in  the  rate  of 
fall,  the  three  schemes  were  naturally  very  similar  in  gen- 
eral features.  The  water  was  in  each  case  to  be  div< 
from  the  river  channel  into  a  flume  or  canal,  the  difference 
in  fall  of  the  river  and  llume  accounting  for  the  available 
head. 

Xear  the  junction  of  the  Big  Sandy  and  Bull  Run  Rivers 
is  located  a  naturally  advantageous  reservoir  site,  there 
being  a  bench  of  approximately  300  acres  area  which  is  in 
general  325  ft.  in  elevation  above  the  Bull  Run  River. 
This  is  the  site  oi  the  reservoir  for  the  intermediate-head 
development.  Immediately  adjoining  this  bench  is  the 
terminus  of  the  watershed  between  the  Big  Sandy  and 
Little  Sandy  Rivers,  and  on  top  of  this  is  located  a  site 
for  a  much  smaller  reservoir  at  an  elevation  of  about  050 
ft.  above  the  Bull  Run  River.  This  was  to  be  the  siti 
the  reservoir  for  the  high-head  development. 

The  high-head  aqueduct  was  to  be  built  along  the  Big 
Sandy  side  of  the  watershed  Eor  a  distance  of  approxi- 
mately 10  miles  to  a  location  just  above  the  junction  of  the 
Salmon  and  Big  Sandy  Rivers  where  water  from  both 
would  be  diverted  into  it. 

The  intermediate-head  aqueduct  is  built  on  the  Bull 
Run  and  Little  Sandy  River  side  of  the  watershed  for  a 
distance  of  about  17,000  ft.  to  a  point  where  the  diversion 
dam  is  located  on  the  latter  river,  lust  above  this  clam 
water  is  delivered  from  the  Big  Sandy  River  by  means  of 
an    aqueduct    in    a     tunnel     through     the     above-mentioned 


FIG.     1 VIEW    OF    GENERATING    AND    TRANSFORMER    STATIONS    ON     BULL    RUN     RIVER 
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watershed.  The  intermediate-head  development  is,  there- 
fore, supplied  from  both  the  Big  and  the  Little  Sandy 
River.  A  large  storage  reservoir  on  the  Salmon  River 
was  to  be  formed  to  regulate  the  water  supply  for  these 
two  developments. 

One  power   house   was   to  be   used   for   the   intermediate 
and  high-head  developments,  the  water  from  which,  as  well 


FIG.    2 INSPECTION    CAR   AT    BEGINNING    OF    FLUME 

as  from  the  Bull  Run  River  at  this  point,  was  to  be  car- 
ried in  an  aqueduct  for  a  distance  of  about  7  miles  to  a 
reservoir  which  was  to  provide  a  head  of  245  ft.  above 
the  Sandy  River.  A  branch  feeder  for  this  aqueduct  was  to 
carry  a  supply  from  the  Big  Sandy  River  from  a  point  a 
short  distance  from  its  junction  with  the  Bull  Run  River. 
This  formed  the  low-head  development. 

The  area  drained  by  the  Big  Sandy  River  for  the  inter- 
mediate head  is  approximately  225  sq.  miles,  and  that 
drained  by  the  Little  Sandy  River  28  sq.  miles.  The  pre- 
cipitation over  these  areas  varies  with  the  elevation,  the 
mean  at  700  ft.  and  3600  ft.  above  the  sea  level  being  re- 
spectively 71.6  and  82.5  in.  annually  for  a  period  of  twenty 
years.  As  the  mean  elevation  of  these  two  watersheds  is 
4800  ft.,  the  probable  mean  rainfall  is  87  in.  August, 
September  and  October  of  each  year  are  very  dry  months, 
but  the  nature  of  the  formation  is  such  that  the  precipita- 
tion in  the  rainy  season  percolates  into  and  is  stored  in  the 
porous  volcanic  rocks,  soils  and  glacial  and  other  gravelly 
layers,  to  be  discharged  slowly  and  somewhat  regularly 
during  the  dry  seasons.  Thus  the  rivers  have  a  general 
supply  from  this  source.    The  Big  Sandy  River  is  also  sup- 


mation,  as  the  head  above  the  riverbed  (rock)  does  not 
exceed  12  ft.  In  relation  to  the  direction  of  the  river  the 
dam  is  located  diagonally,  increasing  the  length  of  the 
spillway  so  as  to  limit  the  rise  of  head  during  high  water 
to  1Y2  ft.  A  portion  of  the  spillway,  that  located  in  the 
center  of  the  watercourse,  is  depressed  3  ft.  to  act  as  a 
sluiceway  for  debris  during  high  water.  This  portion  is 
provided  with  stop  logs  to  be  used  during  the  dry  season 
if  required.  The  intake  is  situated  at  the  extreme  north- 
erly end  and  is  provided  with  wooden  racks  and  stop  logs. 
An  additional  short  spillway  is  provided  behind  the  stop 
log  location,  as  the  water  is  gradually  accelerated  to  the 
velocity  required  in  the  flume. 

Little  Sandy  Flume 

The  Little  Sandy  flume  is  built  entirely  of  wood,  Doug- 
las fir  being  used  exclusively  with  the  exception  of  the 
footings,  which  are  of  cedar.  Just  below  the  diversion 
dam,  the  flume  crosses  the  river  on  a  Howe  truss  bridge, 
supported  on  rock-filled  cribs,  to  the  south  side  of  the 
canyon.  This  mountainside  is  very  steep  and  irregular, 
the  flume  being  carried  on  bents  in  places,  while  in  others 
rock  or  earth  was  excavated,  allowing  the  caps  on  which 
the  stringers  rest  to  lie  direct  on  the  mudsills. 

In  general  a  bearing  pressure  of  l>4  tons  to  the  square 
foot  was  allowed  for  footings.  The  floor  and  sides  are  of 
2-in.  planks,  leakage  between  planks  being  prevented  by 
the   use   of    ^2-in.   by    24-in.    splines     in     properly     formed 


plied  from  the  melting  glaciers  on  the  west  slopes  of  Mount 
Hood.  The  intermediate-head  development  has  been  prac- 
tically completed. 

Little  Sandy  Dam 
The   Little    Sandy   dam    is   composed   of   solid   concrete 
resting  on  basaltic  rock  of  comparatively  dense  formation. 
No  borings  were  made  to  investigate  the  underlying   for- 


fig.  4- 


-reservoir  and  penstock  openings 


grooves.  The  flume  has  a  fall  of  2  ft.  in  1000  ft.  and  is 
designed  to  carry  800  cu.  ft.  of  water  per  second.  Posts 
and  mudsills  were  cut  along  the  line  of  the  flume.  All 
dimension  timber,  however,  had  to  be  delivered  from  the 
lower  end,  and  as  the  country  was  so  rough  as  to  eliminate 
almost  the  possibility  of  road  construction  for  this  pur- 
pose, a  standard-gage  service  track  was  built  on  the  floor 
of  the  flume  and  gasoline  motor  cars  with  trailers  were 
used  with  very  satisfactory  results. 
Reservoir 

The  reservoir  is  formed  by  the  construction  for  about 
two-thirds  of  its  periphery  of  an  earthen  embankment 
which  varies  in  height  to  a  maximum  of  45  ft.,  while  for  the 
remainder  the  natural  elevation  of  the  land  serves  to  con- 
fine the  water.  Very  great  care  was  taken  in  the  con- 
struction of  this  embankment,  the  materia',  for  which,  taken 
from  the  reservoir  site,  consisted  of  red  clay  with  not  more 
than  5  per  cent  of  gravel  at  any  location  mixed  with  it. 
The  material  was  hauled  to  the  embankment  in  wagons, 
deposited  in  layers  of  not  more  than  12  in.,  harrowed  and 
rolled.  During  the  dry  season  sprinkling  was  resorted  to  in 
order  to  assist  in  the  packing.  All  vegetable  matter  in  the 
Foundation  had  first  been  removed.  The  water  face  of  all 
built  embankment  was  riprapped  and  a  considerable  area 
at  the  discharge  of  the  flume  was  also  riprapped. 

Considering  the  area  of  the  reservoir  in  comparison  with 
the  maximum  quantity  of  water  available  from  the  flume, 
it  was  deemed  unnecessary  to  provide  a  spillway,  as  ample 
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time  would  elapse  for  the  placing  of  stop  logs  at  the  intake 
to  the  flume  before  the  water  would  reach  a  dangerous 
elevation. 

The  area  of  the  reservoir  at  a  level  of  5  ft.  below  the  top 
of  the  embankment  is  160  acres  and  its  total  capacity  is 
2103  acre-ft.,  sufficient  in  case  of  any  total  interruption  in 
the  water  supply  to  develop  the   full  capacity  of  five  tur- 


FIG    5 PENSTOCKS    AND   SURGE   TANKS 

bines  for  thirty-six  hours  with  a  load-factor  of  60  per 
cent.  It  is  so  large  that  it  need  not  here  be  considered  in 
relation  to  the  daily  peak  load  but  should  be  studied  in  con- 
nection with  the  dry  periods. 

The  maximum  and  minimum  monthly  consumption  of 
electric  energy  in  Portland  occur  during  December  and 
April  respectively.  There  is,  however,  an  abundance  of 
water  available  during  both  months.  During  September 
the  demand  for  energy  is  little  in  excess  of  that  in  April 
and  about  80  per  cent  of  the  demand  in  December,  but  the 
water  supply  is  limited.  Considering  that  during  Decem- 
ber the  demand  is  sufficient  to  load  five  machines,  using  60 
per  cent  as  the  ratio  of  the  average  load  during  the  month 
to  the  maximum  hourly  load  for  the  month,  there  would  be 
required  approximately  660  cu.  ft.  of  water  per  second, 
and  660  divided  by  0.8  gives  528  cu.  ft.  of  water  per  second 
required  during  September,  as  the  same  load-factor  ob- 
tains. Assuming  1910  as  an  average  year,  there  is  avail- 
able only  365  cu.  ft.  of  water  per  second,  and  by  allowing 
the  water  in  the  reservoir  to  be  lowered  30  ft.,  91  cu.  ft.  of 
water  per  second  would  be  available  from  that  source. 
The  rest  of  the  energy  must,  however,  be  obtained  from 
an  auxiliary  steam  plant.  During  the  month  of  August  of 
an  average  year  the  steam  plant  will  also  be  required  to  de- 
liver energy,  but  during  the  other  months  the  supply  of  water 
is  sufficient  with  the  aid  of  the  storage  to  develop  enough 
energy  to  meet  the  demand. 

Penstocks  and  Intake 

Provision  is  made  for  three  complete  penstocks,  although 
two  only  are  at  present  constructed.  The  intake  is  com- 
pleted in  every  respect  for  three.  It  is  built  of  reinforced 
concrete  provided  with  one  10-  it.  diameter  butterfly 
(motor-operated  with  hand  auxiliary)  valve  for  each  pen- 
stock, wooden  racks  and  provision  for  stop  logs.  The  head 
end  of  eaeli  penstock  is  anchored  in  the  concrete  intake. 

Each  penstock  is  9  ft.  in  diameter  and  placed  at  such 
an  elevation  that  it  will  practically  drain  all  the  water 
from  the  reservoir.  This  necessitated  the  placing  of  the 
upper  portions  in  tunnels  driven  under  the  earthen  embank- 
ment to  the  face  of  the  bluff.  There  is  built  in  place  only 
160  linear  ft.  of  the  third  penstock,  sufficient  to  carry  it 
well  beyond  the  earthen  embankment.     Great  care  was  ex- 


ercised to  prevent  leakage  around  the  intake  through  the 
tunnels,  by  means  of  cut-off  walls,  by  concreting  the  upper 
ends  of  the  tunnels  and  by  clay  puddles  at  the  intersection 
of  tunnels  with  the  face  of  excavation. 

From  the  face  of  the  bluff  the  penstocks  are  laid  in 
trenches  along  a  bench  at  points  near  the  edge  of  which 
they  dip  sharply  into  a  second  pair  of  tunnels,  through 
which  they  pass  to  the  power  house.  All  penstocks  in  tun- 
nels are  surrounded  by  a  very  lean  mixture  of  concrete 
which  completely  fills  the  space  around  the  pipes.  Con- 
crete anchor  blocks  are  provided  in  the  trenches.  Im- 
mediately above  the  power  house  each  penstock  branches 
into  two  pipes  72  in.  in  diameter. 

Although  each  turbine  is  provided  with  a  synchronously 
operated   relief   valve,   it   was   thought   ;i.  1  leglect 

them    in    designing    the  Each    pipe    1-.    there 

Eore,  designed  to  withstand  an  impact  caused  bj  the  closing 
of  the  turbine  gates  in  three  seconds.  The  gates  are  de- 
signed to  remain  one-third  open  in  case  they  become  dis- 
connected from  the  servonreter  of  the  governor.  At  the 
lower  end  of  each  72-in.  branch  is  located  a  16-in.  branch 
in  which  is  placed  a  bursting  plate  to  break  at  250  lb.  pres- 
sure per  square  jnch.  Special  care  was  taken  and  experi- 
ments were  performed  to  secure  reliable  results  with  these 
bursting  plates.  A  dozen  plates  were  cast  from  the  same 
ladle.  They  were  designed  to  fail  in  shear,  a  groove  being 
cut  in  each  on  a  diameter  slightly  less  than  that  of  the  pipe. 
By  trial  and  error,  the  proper  thickness  of  metal  at  the 
bottom  of  the  groove  was  determined.  Each  result  was 
carefully  checked  against  others  for  uniformity  of  material. 

At  a  point  on  each  penstock  immediately  below  the  lower 
ends  of  the  upper  tunnels  is  located  a  surge  tank  having 
a  capacity  sufficient  to  supply  the  needs  of  two  machines 
for  a   period  of  five   seconds. 

Power  House 

This  is  of  solid  reinforced-concrete  construction  with 
steel  roof  trusses  and  one  temporary  cement  plastered  end 
to  allow  for  extension.  It  is  at  present  built  of  sufficient 
length  to  accommodate  four  main  units  and  two  turbine- 
driven  exciters.  The  generator  room  is  150  ft.  long  by  44 
ft.  wide ;  the  height  from  generator  room  to  bottom  of  roof 


FIG*  6 — completed  generating  and  transformer  s 

ON  Bl  RUN    RIVER 

trusses  is  31)  ft.  and  the  height  of  crane  rail  above  main 
floor  is  31  ft.  The  span  of  the  crane  is  44  ft.  A  service 
railroad  switch  is  built  into  the  power  house  just  tar  enough 
to  receive  one  standard  car. 

In  a  subsequent  issue  a  description  of  the  electrical  fea- 
tures of  the  generating  station  on  Bull  Run  River  and  of 
the  transmission  system  to  Portland.  Ore.,  will  be  published. 
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The  Purkinje  Effect  and  Comparison  of  Flicker  and 
Equality-of-Brightness  Photometers 

By  M.  Luckiesh 

With  the  increasing  diversity  of  types  of  light  sources 
the  demand  for  a  means  of  comparing  lights  of  different 
color  is  constantly  growing.  Recent  investigations  in 
heterochromatic  photometry  indicate  the  flicker  photometer 
as  the  best  means  for  such  work,  although  there  is  not  a 
complete  agreement  on  some  of  the  phenomena  encountered 
when  comparing  lights  of  different  color.  Dow1  found 
the  Purkinje  effect  to  be  less  with  the  flicker  method  than 
with  the  equality-of-brightness  method,  while  Ives2  found  a 
reversed  Purkinje  effect  with  the  former  method.  Miller3 
in  photometering  a  mercury  arc  against  incandescent  lamps 
reported  that  the  former  measured  much  brighter  at  lower 
illuminations  than  would  be  indicated  if  the  inverse  square 
law  rigidly  held.  With  the  flicker  method  this  effect  was 
absent.  In  connection  with  investigations  being  conducted 
by  the  writer  at  the  Physical  Laboratory  of  the  National 
Electric  Lamp  Association,  Cleveland,  Ohio,  it  seemed  of 
interest  to  test  this  point  with  a  commercial  flicker  photom- 
eter at  hand  and  at  the  same  time  make  comparisons  with 
an  equality-of-brightness  photometer  both  with  contrast  and 
without.  At  the  same  time  it  was  desirable  to  compare  the 
sensibilities  of  the  three  methods.  For  this  purpose  a 
Marten's  flicker  photometer  was  chosen.  A  simple  photom- 
eter fitted  with  contrast  screens  was  chosen  for  the 
direct  comparison  of  brightnesses.  Both  instruments  were 
made  by  Messrs.  Schmidt  and  Haensch.  The  sources  of 
light  were  tungsten  lamps,  and  a  red  screen  and  a  bluish 
green  screen  were  placed  one  on  each  side  of  the  pho- 
tometer. 

Two  observers  carried  out  parallel  sets  of  observations 
throughout,  the  ordinary  precautions  being  taken  against 
prejudiced  settings.  The  two  observers  checked  identically 
with  all  three  methods  when  balancing  lights  of  the  same 
color. 

The  results  are  plotted  on  a  scale  of  illumination  which 
was  calculated  on  the  assumption  that  the  red  light  obeyed 
the  inverse-square  law.  This,  of  course,  is  not  true,  but  no 
better  method  presented  itself  and  the  effect  is  merely  either 
to  elongate  or  to  telescope  the  scale  somewhat  at  the  low 
values  of  illumination.  The  values  of  illumination  are  those 
on  the  photometer  screen  calculated  from  the  value  obtained 
at  a  high  illumination  when  the  red  light  was  balanced 
against  that  from  a  standard  tungsten  lamp  by  means  of  a 
flicker  photometer.  The  actual  illumination  on  the  eye  was 
of  less  importance  because  commercial  photometers  were 
used  without  alteration,  making  it  easy  to  reproduce  the 
same  conditions  in  practice.  The  field  size,  which  is  of  vast 
importance  in  heterochromatic  photometry,  was  practically 
the  same  in  both  photometers — about  10  deg.  The  field  in 
the  Marten's  flicker  photometer  consists  of  an  inner  circle 
surrounded  by  a  circular  ring,  while  the  shape  of  the  field 
in  the  equality-of-brightness  photometer  was  a  circle  divided 
vertically.  The  contrast  screens  covered  the  upper  and 
lower  halves  of  the  semicircles  respectively. 

The  ratio  of  the  square  of  the  distance  of  the  "red"  lamp 
from  the  flicker  photometer  screen  to  the  square  of  the 
distance  of  the  "green"  lamp  is  plotted  as  ordinates  in  the 
two  upper  curves  in  Fig.  1,  for  the  two  observers.  It  is 
significant  to  note  that  the  two  observers  checked  identically 
when  there  was  no  color  difference.  Observer  K  for  a  wide 
range  of  illuminations  obtained  a  value  for  the  ratio  R/G 
about  13  per  cent  higher  than  observer  L  even  with  the 
flicker  photometer.  A  pronounced  reversed  Purkinje  effect 
was  found  for  illuminations  of  the  screen  less  than  I 
meter-candle.  The  lamp  and  screens  were  reversed  to 
eliminate    any    instrumental    errors.     The    values    obtained 

\T.  S.  Dow,  Phil.  Mag.,  January,  1910;  page  58. 

2H.    E.    Ives,   Phil.    Mag.,   July,    1912;    page    149 

'P.   S.   Millar,   Trans.    111.   Eng.   Soc..   November,    1909;  page  179. 


after  reversal  are  indicated  by  the  crosses,  which  show  a 
close  check.  The  same  ratio  calculated  from  the  writer's 
data  obtained  with  the  equality-of-brightness  photometer  is 
plotted  in  the  lower  curve.  The  circles  represent  values 
obtained  with  a  contrast  field,  while  the  dots  represent  the 
values  obtained  without  contrast.  It  will  be  noted  that  there 
is  a  large  difference  between  the  values  of  the  ratio  R/G, 


1.4 

1.3 
1.2 

\. 

\ 

\ 

(1   lick 

■-) 

Observer  K 

1.1 

1.0 

\ 

»-** 

(I 

licker ) 

Ob-server  L 

(7 

. 

(Equa 

ity  cf  Bi 

ghtrjess 

*  Observer  ]_ 

f 

X 

° 

.4 
.3 
.2 
.1 

I 

0       1       2       3       4       5       6       1       8       9       10      11      12      13    14    15 
Meter  Candles  (on  Photometer  Screen)    £Uctrical  World 

FIG.     I — PURKINJE    EFFECT    AND    REVERSED    PURKINJE    EFFECT 

OBTAINED  BY  THE  EQUALITY-OF-BRIGHTNESS  AND 

FLICKER    METHODS    RESPECTIVELY 

obtained  by  observer  L  by  the  two  methods.  The  values 
obtained  by  the  equality-of-brightness  method  (which  were 
practically  the  same  with  a  contrast  photometric  field  as 
without  contrast)  were,  for  a  wide  range  of  illuminations, 
only  62  per  cent  of  the  values  obtained  with  the  flicker 
photometer.  This  difference  illustrates  that  although  the 
flicker  photometer  offers  a  means  of  eliminating  the  dis- 
turbing influence  of  color  difference  it  does  not  measure  the 
same  quantity  as  measured  by  the  equality-of-brightness 
photometer.  The  researches  of  Ives4  show,  however,  that 
the  flicker  photometer  which  he  used  (a  modification  of  the 
Whitman  disk)  is  more  desirable  than  the  direct-compari- 
son photometer. 

The  equality-of-brightness  observations  by  observer  K 
on  being  plotted  were  found  to  be  quite  scattered  but  in- 
dicated a  real  Purkinje  effect.  This  observer  was  quite 
inexperienced  in  the  photometry  of  lights  of  extreme  color 
difference,  while  observer  L  has  had  considerable  expe- 
rience. The  latter's  data  presented  here  check  with  data 
previously  obtained  by  him  and  presented  by  Ives  in  his 
extensive  research  in  heterochromatic  photometry.  The 
difference  in  the  flicker  measurements  by  the  two  observers 
was  first  thought  to  be  due  to  a  different  criterion  in  each 
case.  That  is,  it  was  found  that  slightly  different  results 
were  obtained  with  the  flicker  photometer  used  if  flicker 
was  made  to  disappear  in  the  central  field  or  in  the  sur- 
rounding peripheral  ring.  This  was  found  to  be  so  slight, 
however,  that  in  no  way  could  it  account  for  the  13  per 
cent  difference.  The  flicker  on  the  outer  ring  was  disturbing 
and  tended  to  cause  difficultv  in  fixation  of  the  eye  on  the 
central  part  of  the  field. 

The  sensibility  of  the  three  methods  was  next  determined. 
The  average  deviation  from  the  mean  was  computed  for 
the  various  points  of  observation.  These  are  sufficiently 
regular  or  consistent  for  the  flicker  method  to  bear  plotting 
and  are  therefore  shown  in  Fig.  2.  At  an  illumination  of 
10  meter-candles  on  the  photometer  field  the  average  devia- 
tion from  the  mean  found  by  the  writer  was  about  0.5  per 
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cent.  This  rose  to  about  0.9  per  cent  for  observer  K.  How- 
ever, it  is  a  point  highly  in  favor  of  the  flicker  photometer 
that  a  comparison  of  a  red  light  with  a  blue-green  one  can 
be  made  with  such  small  average  deviation  from  the  mean 
of  a  number  of  settings. 

In  the  photometry  of  lights  of  different  color*  by  the 
equality-of-brightness  method  the  writer  has  always  favored 
a  two-part  field  without  contrast,  but  had  previously  made 
no  determinations  of  the  sensibility  of  the  two  methods. 
In  the  comparison  of  lights  of  such  extreme  color  difference 
as  those  used  in  this  investigation  there  was  no  consistent 
change  of  sensibility  with  illumination  so  that  it  seems 
legitimate  to  average  the  sensibilities  computed  at  the 
various  illuminations  used.  The  average  of  the  mean  devia- 
tion from  the  mean  of  a  large  number  of  settings  at  each 
illumination  was  found  for  observer  L  to  be  1.9  per  cent 
and  1.6  per  cent  for  photometric  fields  with  and  without 
contrast  respectively.  For  observer  K  the  sensibility  was 
found  to  be  2.9  per  cent  and  3.3  per  cent  respectively,  ap- 
parently being  in  favor  of  the  field  with  contrast.  But 
owing  to  the  inexperience  of  observer  K  little  weight  can 
be  given  to  this  result.  When  there  was  no  color  difference 
the  flicker  method  of  15  meter-candles  gave  results  for  ob- 
server L  which  sometimes  indicated  a  sensibility  as  high  as 
0.2  per  cent.  Of  course,  under  the  condition  of  no  color 
difference  there  is  no  reason  to  use  the  flicker  photometer 
because  a  sufficiently  high  sensibility  can  be  obtained  with 
the  equality-of-brightness  method. 

Comparison  of  the  red  and  blue-green  lights  on  various 
days  checked  very  closely  by  means  of  the  flicker  method. 
Fairly  close  checks  were  made  by  the  experienced  observer 
from  day  to  day  with  the  equality-of-brightness  method. 

Summary 

When  a  red  light  was  compared  with  a  blue-green  light  a 
pronounced  reversed  Purkinje  effect  was  found  by  both  ob- 
servers with  the  flicker  method  for  an  illumination  of  the 
photometric  screen  less  than  1  meter-candle.  The  illumina- 
tion at  which  the  effect  appears  depends,  of  course,  on  the 
absorption  of  the  optical  parts  of  the  photometer  and  the 
area  of  the  artificial  pupil. 

A  real  Purkinje  effect  was  found  with  the  equality-of- 
brightness  method.  The  same  results  were  obtained  with 
an  equality-of-brightness  photometer  with  and  without  a 
contrast  field.  The  writer  favors  a  photometric  field  with- 
out contrast  where  there  is  a  color  difference. 

With  the  flicker  method  one  observer  obtained  a  value 
for  the  ratio  of  R/G  when  calculated  according  to  the  in- 
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FIG.    2 SENSIBILITY   OF   THE   FLICKER    PHOTOMETER 

verse  squares  of  the  distances  of  the  red  and  blue-green 
lamps  from  the  photometer  screen  about  13  per  cent  higher 
than  the  value  obtained  by  the  other  observer  for  an  illumi- 
nation of  the  photometer  screen  of  10  meter-candles. 
Throughout  the  whole  range  of  illuminations  used  (from 
0.5  meter-candle  to  13  meter-candles)  a  large  difference 
between   the   two   observers   was   obtained.     The   value   of 


R/G  obtained  by  observer  L  with  the  equality-of-brightness 
method  was  found  to  be  only  62  per  cent  of  its  value  by 
the  flicker  method  at  an  illumination  of  approximately  10 
meter-candles.  Observer  K  also  obtained  a  lower  value, 
which  was  76  per  cent  of  its  value  by  the  flicker  method 
and  87  per  cent  of  the  value  obtained  by  observer  L  with  the 
latter  method. 

The    fact    that    the    flicker    method    shows    a    reversed 
Purkinje  effect  seems  to  be  established.     While  it  is  kn 
that  the  two  methods  of  photometry  herein  considered  yield 
different  results,  the  other  data  are  presented  here  for  the 
purpose  of  emphasizing  this  point. 

The  writer  acknowledges  the  assistance  of  Mr.  Leonard 
Krill  throughout  the  experimental  work  outlined  herein. 


Transmission   Tower   Design   for  the   Central 
Colorado  Power  Company 

By  W.  E.  Belch ek 

Several  articles  have  appeared  at  various  times  in  the 
Electrical  U'<irld  descriptive  of  the  overland  high-tension 
transmission  lines  and  general  construction  work  of  the 
Central  Colorado  Power  Company,  and  also  of  the  Great 
Falls  (Mont.)  Power  Company.  Both  lines  employ  single- 
circuit  transmission  towers  whose  special  features  of  de- 
sign as  originated  for  the  former  company  may  make  a 
more  detailed  description  of  interest. 

The  Central  Colorado  tower  was  among  the  first  to  be 
used  for  carrying  electrical  conductors  on  strings  of  sus- 
pended insulators,  which  were  then  in  the  early  stages  of 
their  development.  The  construction  of  the  tower  is  not 
unlike  that  of  other  styles  of  tower  now  in  use,  in  so  far 
as  it  is  made  up  of  light  angle  sections,  galvanized,  and 
arranged  to  be  self-supporting  on  four  main  legs.  It  is 
believed,  however,  that  the  arrangement  of  parts  has  shown 
certain  advantages  for  this  design,  and  it  has  been  found 
that  the  tower  is  well  suited  to  meet  the  severe  conditions 
experienced  on  the  lines  erected  in  1908  across  the  Colo- 
rado   mountains. 

The  high-tension  distribution  system  of  the  Central  Colo- 
rado Power  Company  is  notable  on  account  of  the  length 
of  the  line,  the  high  voltage  used,  and  the  very  high  alti- 
tude and  mountainous  character  of  the  location. 

The  length  of  the  line  from  Denver  to  Glenwood  is 
153.-)  miles  by  the  way  of  Leadville,  and  from  Denver  to 
Boulder  28.8  miles,  a  total  of  182.2  miles.  The  line  reaches 
a  maximum  elevation  of  13,628  ft.  at  Argentine  Pass.  The 
nominal  pressure  employed  is  100,000  volts,  the  circuit  be- 
ing composed  of  three  No.  o  copper  strands  with  hemp 
core.  On  account  of  the  rough  topography  the  spans  vary 
widely  in  length.  Originally,  the  standard  span  was  to  have 
been  660  ft.,  or  eight  towers  per  mile,  but  as  constructed 
the  average  span  is  greater  than  this,  an  average  of  about 
six  towers  being  used  per  mile,  with  spans  varying  from 
300  ft.  to  2900  ft.  The  2900-ft.  span  mentioned  is  carried. 
however,  by  double-circuit  towers,  a  few  of  which  were 
erected  in  1907  previous  to  the  decision  to  build  only  a 
single-circuit  line.  A  number  of  spans  from  1500  ft.  to 
2000  ft.  in  length  an-  carried  by  the  single-circuit  towers 

By  taking  advantage  of  the  ridges  and  high  points  of 
the  line  for  tower  sites  long  spans  were  possible  with 
ample  ground  clearance,  and  it  was  not  necessary  to  f 
the  profile  down  into  the  narrow  canyons  as  would  have 
been  necessary  with  a  wood-pole  line.  The  cross-arm  - 
was  provided  with  connections  for  side-guying  so  that  on 
the  turns  no  special  towers  were  required.  Throughout 
most  of  the  line  only  one  ground  wire  was  used.  This  was 
of  Siemens-Martin  galvanized  stranded  cable.  0.25  in.  in 
diameter,  pulled  up  with  less  sag  than  the  conductors  in 
order  to  avoid  whipping  on  exposed  spans.  The  cables 
themselves  were  drawn  up  nearly   to  their  elastic  limit   to 
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prevent  flapping  in  the  wind.  They  showed  little  tendency 
to  remain  parallel  during  strong  winds,  swaying  inde- 
pendently with  considerably  wave  motion  whenever  the 
direction  of  the  wind  was  not  at  right  angles  to  the  line. 
The  wind  action  is  very  severe  owing  to  the  nature  of  the 
country  (see  Electrical  World,  June  1,  page  1205).  An 
attempt  was  made  to  measure  the  actual  wind  pressure 
at  one  of  the  towers  located  on  the  Argentine  Pass,  but 
the  anemometer  was  broken  and  the  gage  board  blown 
away  after  registering  a  pressure  of  20  lb.  per  square  foot. 
During  certain  seasons  of  the  year  sleet  accumulated  on 
the  lines  at  some  of  the  low  places,  this  amounting  to 
1.9  lb.  per  foot  of  conductor  iri  an  instance  cited  by  Mr. 
P.  T.  Hanscom,  electrical  engineer  for  the  Central  Colo- 
rado Power  Company,  before  the  Chicago  convention, 
A.  I.  E.  E.,  June  26,  191 1.  The  case  mentioned  occurred, 
however,  previous  to  putting  the  line  into  operation. 

Design  of  Towers 

The  height  of  the  tower  is  about  44  ft.,  leaving  40-ft. 
clearance  measured  from  the  ground  line  to  the  three  con- 
ductors, which  hang  in  a  horizontal  plane  10  ft.  4.25  in. 
apart.  The  minimum  clearance  between  the  conductors 
and  any  part  of  the  tower  is  4  ft.  when  the  insulators  are 
hanging  vertically,  or  2  ft.  6  in.  when  they  are  swung  out 
at  an  angle  of  45  deg.  The  maximum  loading  of  the  con- 
ductors was  assumed  as  the  resultant  of  the  weight  of  the 
wire  covered  with  0.25  in.  of  ice  all  around  and  acted 
upon  by  a  wind  force  of  8  lb.  per  square  foot  of  projecting 
area,  which  corresponds  to  an  actual  wind  velocity  of 
approximately  60  miles  per  hour.  The  test  loads  were 
established  in  excess  of  any  possible  reactions  on  the  tower 
due  to  this  loading  with  tower  spacing  up  to  1500  ft.  They 
also  provided  for  2500  lb.  unbalanced  load  at  any  insulator 
support,  which  is  the  elastic  limit  of  the  single  No.  o  copper 
strand  at  30,000  lb.  per  square  inch.  The  test  loads  and 
the  deflections  observed  during  the  test  are  shown  in  the 
accompanying  table. 

DEFLECTIONS   OBSERVED    IN    TEST   OF  TRANSMISSION    TOWER 


Test  Loads. 

Strain 
Applied, 

Deflec- 
tion, 
In. 

Perma- 
nent Set, 
In. 

A. 

Applied  to  cross-arm  end.  parallel  to 

2,500 
2,500 
2,500 
6,000 
9,500 

4.0 
0.5 
1.75 
2.5 
8.0 

B. 

Applied  to  cross-arm  center,  parallel 

C. 

Applied    to    cross-arm    end,    vertical 

D. 

Applied     to     cross-arm     end,     right 

D' 

Applied    to    cross-arm     end,     right 

The  method  of  applying  these  loads  to  the  tower  is  shown 
graphically  in  the  accompanying  diagram,  with  the  resultant 
stresses.  After  withstanding  a  loading  at  right  angles  to 
the  line  of  6000  lb.,  it  was  decided  to  increase  the  load  to 
a  breakdown  value.  This  loading  is  referred  to  as  D',  the 
ultimate  strength  of  the  tower,  which  failed  at  9500  lb.  by 
the  buckling  of  the  main  leg  in  compression  on  the  side 
nearest  the  load,  about  3  ft.  above  the  ground. 

During  a  later  test  the  horizontal  loading  at  the  end  of 
the  cross-arm  A  was  intreased  until  the  tower  failed.  At 
a  loading  of  3000  lb.  there  was  a  permanent  deflection  of 
5  in.,  which  increased  very  little  at  a  loading  of  3500  lb. 
At  4000  lb.  the  cross-arm  was  severely  distorted,  but  the 
load  reached  4500  lb.  before  complete  failure,  which  oc- 
curred from  buckling  of  the  main  leg.  After  removing  the 
load  the  tower  partly  recovered,  the  permanent  set  being 
9  in.  When  this  loading  reached  3300  lb.  the  stress  in  the 
main  leg  was  equivalent  to  that  produced  by  three  No.  00 
conductors  pulling  in  the  same  direction  when  stretched 
to  their  elastic  limit  with  all  conductors  broken  on  the 
opposite  side. 


The  tower  was  designed  with  an  arrangement  of  parts 
such  that  all  the  stresses  produced  by  loads  in  any  direction 
at  the  insulator  supports  are  taken  care  of  iri  the  tower  by 
the  four  main  legs  in  tension  or  compression  and  by  four 
main  diagonals.  These  stresses  travel  to  the  ground  in 
straight  lines  from  the  point  of  cross-arm  connection,  with- 
out the  customary  crossing  back  and  forth  through  alter- 
nate struts  and  diagonals.  The  result  was  to  reduce  the 
number  of  main  connections  and  weight  of  details,  which 
was  essential,  as  each  pound  of  weight  shown  on  the  de- 
sign has  added  nearly  3  tons  to  the  total  weight  of  the 
towers  of  this  style  which  have  been  manufactured  up  to 
the  present  time. 

Main  Leg. — Maximum  stress,  11,700  lb.  compression;  sec- 
tion, one  single  angle,  2.5  in.  by  2.5  in.  by  3/16  in.;  ratio 
of  length  to  least  radius,  65^-0.49  =  133;  area.  0.91  sq.  in.; 
strength,  0.91  X  (27,000-^2)  =  12,300. 

This  value  of  27,000  lb.  ultimate  strength  in  compression 
per  square  inch  is  taken  from  the  1900  edition  of  the 
"Pencoxd  Handbook,"  where  results  are  shown  of  tests 
made  on)  struts  of  medium  steel  wi'th  flat  ends,  under  the 
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FIG.    I DIAGRAM    OF   TOWER    LOADING 

direction  of  the  late  Mr.  James  H.  Christie.  This  strength 
is  divided  by  a  safety  factor  of  two  in  the  above  calcula- 
tion, to  keep  below  the  elastic  limit,  the  assumption  being 
made  that  the  elastic  limit  of  the  column  in  compression 
is  greater  than  one-half  of  the  ultimate  compressive 
strength.  For  safe  working  values  for  ordinary  practice 
the  factor  of  safety  recommended  by  Mr.  Christie  varies 
from  3  to  5.8,  'being  4.3  for  the  above  ratio  of  length  to 
radius.  When  tested  to  breakdown,  this  main  leg  angle 
failed  at  15.800  lb.  or  17,500  lb.  per  square  inch.  The  writer 
was  interested  in  comparing  this  allowable  stress  of  13,500 
lb.  per  square  inch  with  that  indorsed  by  Mr.  R.  Fleming  in 
his  paper  presented  at  the  annual  convention  of  the  Asso- 
ciation of  Iron  and  Steel  Electrical  Engineers,  Milwaukee, 
Wis.,  Sept.  30,  1912.  Flis  formula  B  works  out  almost 
exactly  the  same,  that  is,  13,600  lb. 

In  a  structure  like  this  where  very  light  sections  are  used 
— often  with  many  one-bolt  connections — it  is  essential  that 
the  details  of  the  design  be  made  so  as  to  avoid  secondary 
stresses  as  far  as  shop  practice  will  permit.  The  structure 
cannot  be  expected  to  stand  an  increase  of  load  which  will 
cause  stresses  above  the  elastic  limit  in  anv  of  the  mem- 
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bers,  as  the  distortion  brings  severe  secondary  stresses  and 
consequent  collapse. 

Diagonal. — Maximum  stress,  10,400  lb.  tension;  section, 
1 24  m-  by  l Va  in.  by  3/16  in.;  area,  0.62  sq.  in.;  net  area, 
0.51  sq.  in.;  strength  (60,000  X  75  per  cent)  -=-  2  =  22,500 
lb.  per  square  inch;  22,500X051  =  11,200.  ' 

This  value  allows  for  a  factor  of  safety  of  two,  applied 
to  the  ultimate  strength  of  the  material,  reduced  by  25 
per  cent  on  account  of  connection  being  made  to  one  leg 
of  the  angle  only.     At  the  time  the  tower  was  tested  to 

JL 
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fifths   - 


shown.  This  was  found  to  be  correct  by  the  test,  as 
after  deflecting  U/A  in.  under  the  vertical  "load  (C)  the 
channels  resumed  their  original  position  upon  the  removal 
of  the  load.  The  bending  moment  in  the. cross-arm  due  to 
the  horizontal  load  was  taken  care  of  by  spreading  apart 
the  two  channels  in  the  central  portion  of  the  cross-arm 
and  connecting  them  rigidly  by  short  channel  diaphragms 
bolted  to  the  webs.  The  flanges  of  the  cross-arm  channels 
were  not  punched. 

Web  Members  and  Connections. — The  purpose  of  the  web 
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FIC-     2 SINGLE-CIRCUIT     STEEL     TOWER.     CENTRAL     COLORADO    POWER    COMPANY 


breakdown,  this  angle  was  carrying  16,400  lb.,  or  31,800  lb. 
per  square  inch. 

Cross-arms. — Section  2,  4-in.  chafinels,  5.25  lb.  per  foot; 
maximum  stress  due  to  side  pull  on  end,  20,000  lb. ;  length 
-—  radius  =  2i  -4-  0.45  =  62  ;  compressive  strength  (411.11110 
H-2)Xi-i  =22,500;  bending  moment,  139.000  inch-lb.; 
section   mo  lulus,   2X1.9  =  3.8;   maximum    stress,    139,000 

-T-  3.8  =    36,O00. 

This  section  was  used,  as  it  was  believed  that  the  elastic 
limit  of  the  material  would  not  be  exceeded  bv  the  stress 


members  is  to  support  the  main  legs  at  intervals  of  " 
with  the  use  of  as  little  material  as  possible.     The  ratio  of 
length  to  radius  is  in  general  kept  below  200,  minimum  size 
of  angle  b<  ing  1    j  in,  b)    1    j  in.  by  !s  in. 

The  connections  throughout  were  made  with  galvanized 
bolts  ';.  in.  in  diameter,  with  rolled  threads,  the  maximum 
calculated  load  for  any  bolt  being  2600  lb.,  which  is  equiva- 
lent i"  a  shear  per  square  inch  of  13,200  lb.  Under  the  load- 
ing D'  at  the  time  of  failure  of  the  main  leg.  the  diagonal 
Stress,  being  shared  by  four  bolts,  brought  4200  lb.  on  each. 
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This  would  correspond  to  21,390  lb.  shear  per  square  inch. 
Method  of  Anchorage 

The  tower  stands  upon  four  angles,  each  2^2  in.  by  23^ 
in.  by  J4  nl->  buried  6  ft.  deep  in  the  ground.  The  lower 
end  of  the  leg  is  bent  out  and  punched  for  two  ^4-in.  bolts. 
The  anchorage  for  each  leg  is  an  8-in.  nj4-lb.  channel  1  ft. 
8  in.  long,  laid  flat,  with  upstanding  legs,  presenting  an 
area  against  uplift  of  1.1  sq.  ft.  The  maximum  uplift 
from  the  specified  test  loads  amounts  to  11,100  lb.  on  any 
one  of  the  anchors.  This  anchor  was  tested  with  a  direct 
upward  pull  when  embedded  in  well-tamped  sand.  A  pull 
of  20,500  lb.  was  required  to  start  the  anchor,  and  this 
pull  when  exerted  for  eight  minutes  raised  it  2  in.,  after 
which  it  stopped.  The  anchor  finally  came  up  under  a 
pull  of  30,000  lb.  The  anchor  itself  showed  no  signs  of 
failure  except  for  strain  lines  in  the  immediate  vicinity  of 
the  bolts. 

A  test  was  made,  for  comparison,  upon  another  style  of 
footing,  composed  of  two  3-in.  by  3-in.  angles  2  ft,  long, 
crossed  and  presenting  an  area  of  1  sq.  ft.  This  anchor, 
buried  as  before,  came  up  3  in.  under  a  steady  pull  of  11,000 
lb.  and  gave  way  at  17,000  lb.  The  buried  channel  proved 
satisfactory  under  all  conditions  except  in  solid  rock. 
Very  little  concrete  was  used,  the  holes  for  the  legs  being 
back-filled  with  the  excavated  material.  On  solid  rock  a 
wedge  bolt  was  grouted  in  with  sulphur,  the  top  being  shaped 
and  drilled  to  take  the  standard  tower  angle.  A  few  of  the 
towers  were  located  on  swampy  ground  and  these  footings 
were  set  in  concrete. 

Provision  for  Shipment 

The  total  shipping  weight  of  the  tower  is  2200  lb.,  sub- 
ject to  rolling-mill  variations  of  weight.  It  was  found  in 
practice  that  the  weights  as  received  from  the  mill  were 
from  2  to  5  per  cent  less  than  figured,  based  on  weights 
given  in  the  "Manufacturers'  Handbook,"  which  was  just 
about  made  up  for  by  the  additional  weight  due  to  galvan- 
izing. On  account  of  convenience  in  handling,  each  tower 
was  shipped  in  several  bundles  weighing  less  than  200  lb. 
each.  The  bolts  and  fittings,  weighing  200  lb.,  were  shipped 
in  two  boxes.  The  pieces  with  like  marks  were  first  wired 
together  and  then  these  sets  again  wired  in  convenient 
bundles.  By  dividing  in  this  way  the  distribution  of  ma- 
terial along  the  line  was  made  more  easily  and  accurately. 
The  material  was  hauled  to  the  nearest  accessible  point  by 
wagon,  being  left  at  points  above  the  tower  site  wherever 
possible  and  from  there  dragged  or  carried  on  mule-back 
to  the  site.  Shipped  in  this  way,  there  was  very  little  loss 
of  small  parts.  The  convenience  of  handling  packages  of 
this  weight  over  rough  country  is  to  be  appreciated  when 
compared  with  a  weight  of  about  1600  lb.  for  a  wooden  pole 
45  ft.  long. 

Methods   of  Erection 

The  surveying  party  when  locating  the  line  left  center 
stakes,  numbered  consecutively,  to  mark  each  tower  site. 
The  excavation  for  the  anchor  legs  and  the  setting  of  same 
was  done  by  a  Japanese  contractor,  who  took  care  of  his 
own  men  and  camp.  The  first  contract  price  for  this  work 
was  only  $11  per  tower,  but  the  actual  cost  to  the  con- 
tractor overran  this  figure  on  account  of  the  character  of 
the  soil.  A  great  deal  of  porous  lava  rock  was  encountered, 
which,  covered  over  with  a  few  inches  of  soil  and  sagebrush 
growth,  had  given  no  surface  indication  whatever  of  its 
presence  to  the  surveyors.  The  actual  cost  of  this  work 
is  estimated  to  have  been  about  $14  per  tower.  Wooden 
templets,  with  steel  connections  at  each  corner,  were 
furnished,  these  forms  being  the  exact  duplicates  of 
the  tower-base  and  main-leg  connections.  After  the  ex- 
cavation was  completed  the  anchor  legs  were  set  in  position, 
connected  to  the  templet  and  the  holes  back-filled.  Care 
was  taken  to  get  a  firm  bearing  for  the  legs  near  the  ground 
surface  by  tamping  in  the  largest  pieces  of  rock  available. 


An  assembling  crew  bolted  the  towers  together  and  was 
followed  by  a  raising  crew.  This  erection  force  put  up 
from  six  to  eighteen  towers  per  day,  averaging  about  a  mile 
per  day  where  no  special  construction  was  necessary.  The 
assembling  and  erection  of  the  towers,  including  the  guying 
required,  average  about  $15  per  tower. 

Estimates  which  have  been  made  recently  show  that  the 
first  cost  of  a  steel-tower  line  is  less  than  that  of  a  wooden- 
pole  line  where  conditions  and  requirements  are  similar  to 
these.  The  pole-line  expense  is  largely  due  to  the  cost  of 
handling  the  poles  in  rough  country  as  well  as  to  the  in- 
creased number  of  expensive  insulators  and  fittings  re- 
quired. 

The  construction  work  was  in  charge  of  Mr.  H.  L.  Vercoe, 
superintendent  of  the  transmission  lines,  acting  under  Mr. 
G.  H.  Walbridge,  general  manager  of  the  Central  Colorado 
Power  Company. 

Other  transmission  lines  have  since  been  erected,  using 
single-circuit  towers  similar  to  the  original  towers  de- 
scribed, with  slight  modifications  in  each  case.  The  more 
important  of  these  lines,  three  of  which  cross  the  Conti- 
nental Divide,  are  as  follows,  the  number  of  towers  belong- 
ing to  each  company  being  given  in  each  case :  Central 
Colorado  Power  Company,  600;  Carolina  Power  &  Light 
Company,  187;  Madison  River  Power  Company,  536;  Great 
Falls  Power  Company,  2400 ;  Tennessee  Power  Company 
(to  date),  1 150. 

All  of  the  above  towers  were  fabricated  by  Milliken 
Brothers,  Staten  Island,  New  York,  with  the  exception  of 
those  for  the  Tennessee  Power  Company,  which  were  made 
by  the  American  Bridge  Company.  The  Great  Falls  Power 
Company  has  a  two-circuit  line  strung  on  two  parallel  lines 
of  single-circuit  towers,  the  telephone  line  being  carried 
on  wooden  poles  midway  between  the  transmission  lines 
and  transposed  at  every  fifth  pole'.  The  conductor  used  is 
a  No.  0  copper  strand,  medium  hard-drawn.  Six  insulator 
units  are  used  for  the  pressure  of  102,000  volts  with  two  ¥&- 
in.  galvanized,  stranded  ground  wires.  The  accompany- 
ing illustrations  give  a  good  idea  of  the  general  construc- 
tion. The  standard  span  of  the  line  is  600  ft.  In  moun- 
tainous country  the  towers  are  erected  at  distances  of  from 
1200  ft.  to  2000  ft. 

The  span  crossing  the  Missouri  River  is  3000  ft.  long,  two 
standard  towers  being  used  in  series  at  each  end.  At  turns 
the  angles  were  divided  up  at  several  points,  and  auxiliary 
cross-arms  were  used  below  the  conductors  with  an  ad- 
ditional string  of  insulators  to  hold  the  wire  in  position,  pre- 
venting upward  or  sidewise  movement. 

The  Carolina  Power  &  Light  Company  used  the  same 
type  of  tower,  with  modifications,  on  its  line  from  Buck- 
horn  Falls  to  Raleigh.  For  the  telephone  line  steel  strand 
was  used,  supported  by  the  towers  and  carried  on  cross- 
arms  laid  against  the  slanting  braces  in  the  upper  part  of 
the  tower.  This  necessitated  adding  braces  to  the  interior 
panel  between  the  main  legs  and  the  telephone  cross-arm. 

The  Tennessee  Power  Company  line  is  a  single-circuit 
line,  with  No.  00  seven-wire  copper  strand  carried  011 
strings  of  seven  insulator  units,  the  horizontal  spacing  of 
conductors  being  10  ft.  6  in.  and  the  working  pressure 
110,000  volts.  The  telephone  line  is  No.  6  copper-clad  wire 
supported  on  malleable-iron  brackets  attached  to  one  side 
of  the  tower.  A  top  extension  is  used  for  supporting  the 
ground  wire  at  the  dead-end  towers,  raising  the  ground 
wire  about  4  ft.  above  the  cross-arm  at  the  center  of  the 
tower.  Standard  base  extensions  were  provided,  5  ft.  and 
10  ft.  in  height,  the  use  of  which  saved  putting  in  addi- 
tional   towers    in    many    instances. 

Further  information  and  description  of  the  Central  Colo- 
rado transmission  lines  may  be  found  by  reference  to  arti- 
cles which  appeared  in  the  Electrical  Work',  Jan.  27, 
March  9,  June  23,  June  30  and  July  14,  1910;  Juh-  8  and  Oct. 
11,  1911,  and  June  1,  1912.  The  Great  Falls  CMont.)  sys- 
tem was  described  in  these  columns  July  6,  1912. 
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Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among  Successful  Utilities 


Electricity  for  the  Automobile  Owner 

An  expert  demonstrator  has  been  employed  by  the  Ken- 
tucky Electric  Company,  Luuisville,  to  explain  to  owners 
of  electric  and  gasoline  vehicles  the  facilities  afforded  by 
the  modern  central  station  for  charging  power  and  ignition 
batteries,  pumping  tires  and  operating  other  electrical  con- 
veniences and  comforts  in  connection  with  the  machine. 
During  the  recent  show  of  the  Louisville  Automobile  Deal- 
ers' Association,  a  model  garage  was  fitted  up  in  the  electric 
company's  window.  Here  the  use  of  electrically  operated 
tools,  vulcanizers,  soldering  irons,  etc.,  was  explained  and 
attention  called  to  the  merits  of  electric  foot  warmers,  cigar 
lighters,  etc. 


The  Kind  of  Ice  Equipment  to  Install 

Some  practical  advice  is  offered  to  the  small  operator 
contemplating  the  addition  of  ice-making  machinery  to  his 
electric-light  plant  by  a  Kansas  manager  who  manufactures 
2700  tons  of  ice  each  year  for  his  local  community  of  8000 
population. 

"If  you  have  sufficient  generating  capacity,  put  in  an 
electrically  operated  ammonia  compressor,  especially  if  your 
motor  load  is  light.  If,  however,  your  engines  are  operat- 
ing non-condensing,  their  capacity  can  not  only  be  in- 
creased to  advantage  by  installing  surface  condensers  but 
the  condensed  water  obtained  will  be  available  for  freez- 
ing into  ice.  If  you  are  now  using  jet  condensers,  put  in 
a  raw-water  plant. 

"The  ice  season  is.  of  course,  heaviest  when  the  lighting 
load  is  at  its  lowest  ebb,  so  that  an  electrically  operated 
plant  will  assuredly  increase  the  efficiency  of  your  electri- 
cal machinery."  • 


The  Partnership  of  the  Public 

Recognition  of  the  public  as  a  partner  with  capital  and 
labor  in  the  successful  operation  of  utilities  was  emphasized 
by  Mr.  William  McClellan,  electrical  engineer  for  the  New 
York  Public  Service  Commission,  Second  District,  in  his 
recent  address  before  the  New  York  Railroad  Club. 

This  new  recognition  of  an  always  existing  relation  has 
been  very  tardy  by  all  business,  said  Mr.  McClellan.  It  is 
seen  at  present  more  clearly  by  public-service  men  because 
of  the  very  nature  of  their  business.  In  the  end,  it  will  be 
found  to  be  fundamental  to  all.  Indeed,  it  is  a  truism  to 
say  that  labor,  capital  and  the  public  are  the  three  partners 
that  must  join  in  the  conduct  of  any  business.  F.ach  has 
resources  that  the  others  need. 

Business  will  fail  when  any  one  of  the  three  partners  fails 
of  proper  reward.  Business  will  be  unsatisfactory  when 
.iiiv  line  of  the  three  partners  neglects  to  bear  its  proper 
share  of  the  burden  of  direction  and  support.  The  public- 
service  company  that  does  not  keep  this  constantly  in  mind 
fails  as  certainly  as  does  the  banker  or  the  baker  who  is- 
neglectful.  To  recognize  it  freely  and  to  act  accordingly 
is  to  be  modern  in  a  necessary  and  practical  way. 

The  partners  must  learn  to  live  and  to  work  together — 
each  respecting  the  rights  of  the  others.  Learning  means 
a  process  of  education — self-education  usually  and  often 
with  much  difficulty.     Occasionally   the  dull   ones  must  be 


gently  prodded,  the  unruly  must  lie  given  a  bit  of  the  rod, 
and  the  vicious  will  assuredly  be  expelled  from  the  busi- 
ness entirely.     And  what  must  be  learned? 

Capital,  which  has  heretofore  regarded  itself  as  the  prin- 
cipal or  even  sole  partner,  must  recognize  the  equality  of 
the  three.  It  must  deny  itself  dividends  that  are  not 
earned.  It  must  learn  that  its  chief  asset  is  a  property  with 
full  service  value.  It  must  learn  that  good  service  and 
good  wages  are  as  sacred  as  good  dividends. 

The  public  must  learn  that  expenses  and  proper  returns 
to  its  partners  can  come  only  out  of  earnings  and  that  rates 
must  be  fixed  accordingly.  It  must  learn  to  be  willing  t'> 
pa)  Eor  what  it  demands.  It  must  learn  that  men  ami  1 
rial  have  physical  limitations  and  that  allowance  therefor 
must  be  made.  It  must  learn  (hat  the  public-service  busi- 
ness is  its  business,  and  that  agitation  and  baiting  are 
hampering  and  extraordinarily  expensive  to  all  the  part 
ners,  including  itself. 


Salesmen's  Record  Chart 

"The  Sign  Sweepstakes"  is  the  title  of  a  sale-i 
chart  recently  installed  at  the  Third  Avenue  office  of  the 
New  York  Edison  Company.  As  the  illustration  shows, 
it  consists  of  a  vertical  column  of  miniature  automobiles, 
each  differently  colored  and  numbered.  One  of  these  num- 
bers and  cars  is  assigned  to  each  agent  of  the  department. 
Across  the  top  of  the  chart  is  a  row  of  figures  repre- 
senting the  number  of  contracts  secured,  and  each  day  the 
cars  are  advanced  by  the  corresponding  amount.  The  cars 
can  be  moved  from  the  rear  of  the  card,  the  dimensi 
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COMPANY 

which  are  38  in.  by  43   in.,   making  it  large  enough  to  be 
seen  readily  across  the  room. 

Aside  from  injecting  a  spirit  of  competition  among  the 
salesmen,  the  chart  inspires  a  keen  interest  in  the  amount 
of  new  business  secured.  It  gives  at  a  glance  the  exact 
standing  of  each  agent  without  the  effort  required  to  real 
a  column  of  figures  for  comparison  purposes. 
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Line  Gang  Upheld  by  Judge 

Judge  Morson,  of  Toronto,  Canada,  has  handed  down  a 
written  judgment  quashing  the  conviction  against  a  num- 
ber of  Toronto  Electric  Light  Company  employees  on  a 
charge  of  being  disorderly.  The  men  were  digging  post 
holes  and  refused  to  stop  at  the  request  of  the  police,  who 
were  acting  under  instructions  from  the  city.  They  were 
accordingly  arrested  and  a  conviction  registered  against 
them  with  the  right  to  appeal.  The  judge  did  not  deal 
with  the  city's  right  to  restrain  the  company  from  digging 
holes  or  erecting  poles,  but  merely  decided  that  the  action 
of  the  appellants  did  not  constitute  disorderly  conduct 
within  the  meaning  of  either  the  law  or  the  criminal  code. 


The  Electric  Vehicle  at  Dayton,  Ohio 

During  the  recent  automobile  show  at  Dayton,  Ohio,  a 
number  of  electric  vehicles  were  exhibited.  To  co-operate 
with  the  manufacturers  as  well  as  to  stimulate  interest  in 
the  electric-vehicle  field  locally,  the  Dayton  Power  &  Light 
Company  distributed  a  number  of  folders  covering  points 
of  interest  to  prospective  users  of  electric  automobiles. 
These  included  the  schedule  of  rates  for  private  charging 
service  at  Dayton,  a  mention  of  the  public  garage  service 
available  locally,   a  list   of  the   130  electric-vehicle   owners 
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in  the  city  with  their  addresses,  makes  of  cars,  etc.,  and 
a  brief  enumeration  of  the  advantages  of  the  electric  ve- 
hicle. 

For  private-garage  charging  service  the  Dayton  com- 
pany's rates  are  as  follows,  a  readiness-to-serve  charge  of 
$5  per  month  being  made  as  the  minimum : 


Up  to   100  kw-hr $0.0660 

101  kw-hr  to     285  kw-hr 0.0635 

286  kw-hr  to     714  kw-hr 0.0615 

715  kw-hr  to  1428  kw-hr 0.0560 


1429  kw-hr  to  2857  kw-hr $0.0540 

2858  kw-hr  to  4285  kw-hr 0.0460 

4286  kw-hr  to  5714  kw-hr 0.0388 

5715  kw-hr  and  above 0.0315 


A  discount  of  5  per  cent  is  allowed  if  account  is  paid 
within  the  discount  period. 

Another  page  of  the  folder  directs  attention  to  the  ad- 
vantages of  electric  over  gasoline  vehicles  under  heads  as 
follows : 

Economy  of  Money. — 1.  Greater  simplicity,  hence  fewer 
repairs.  2.  Lower  cost  of  insurance.  3.  More  durability 
than  reciprocal  type.  4.  Less  care.  5.  No  elaborate  repair 
tools.  6.  Small  loss  of  power.  7.  No  need  of  experienced 
chauffeur,  who  must  get  high  wages,  with  small  number 
available.     8.  Freedom   from   insurance  limitations. 


Economy  of  Time. — 1.  Simplicity  of  adjustment.  2.  No 
cranking.  3.  Instant  readiness.  4.  Develop  power  despite 
conditions  of  weather.    5.  Less  time  in  repair  shop. 

General. — I.  Simplicity  of  construction.  2.  Simplicity  of 
operation.  3.  Danger  of  fire  or  explosion  eliminated ;  hence 
wider  field.  4.  Universality  of  electric  power.  5.  No 
freezing.  6.  Xo  tanks  to  leak.  7.  Electric  vehicles  per- 
mitted on  docks  and  terminals  where  gasoline  vehicles  are 
not  allowed.  8.  No  noise.  9.  No  odor.  10.  Advertising 
feature.  II.  Does  not  spot  liveries  with  grease,  or  im- 
pregnate goods  with  odor. 


Newspaper  Electrical  Page  in  Texas  Town  of  4500 

The  distinction  of  having  an  electrical  page  appear  three 
times  a  week  in  the  newspaper  of  a  town  of  4500,  without 
even  a  local  electrical  contractor  to  lend  co-operation,  be- 
longs to  the  Bay  City  (Tex.)  Ice  &  Light  Company,  whose 
manager,  Mr.  W.  C.  Duncan,  promoted  and  carried  through 
the  scheme.  The  seemingly  forlorn  task  of  arranging  for 
an  electrical  page  to  appear  three  times  a  week  received 
its  first  encouragement  from  the  newspaper  itself,  which 
offered  a  low  advertising  rate  under  the  conditions  that  an 
entire  page  was  to  be  contracted  for.  The  Bay  City  elec- 
trical page  also  has  the  distinction  of  being  the  first  page  of 
its  kind  in  Texas. 


55-Ton  Ice  Plant  Showing  16  Per  Cent  Net  Earnings 

One  of  the  comparatively  large  combination  ice-electric 
plants  located  in  a  Gulf  State  town  which  has  a  popula- 
tion of  12,000  yielded  during  the  past  season  a  net  in- 
come of  16  per  cent  on  the  investment.  This  plant  is  in 
operation  only  four  months  of  the  year  and  during  this 
time  employs  eight  wagons  in  supplying  its  retail  trade. 

The  compressor  is  steam-driven  and  the  distilled  water 
for  the  ice  make-up  is  obtained  from  the  condensed  steam 
of  the  several  prime  movers  in  the  plant.  A  storage  ca- 
pacity of  120  tons  is  at  hand  to  help  tide  over  the  periods 
of  high  demand. 

This  55-ton  plant  represents  a  total  investment  of  $75,- 
000  and  is  able  to  produce  ice  at  the  platform  for  $1.35  a 
ton.  Employing  a  sliding  scale  of  prices  the  frozen  product 
is  retailed  at  a  figure  varying  from  $5  to  $10  a  ton,  while 
wholesale  consignments  are  sold  at  prices  which  vary 
from  $4  to  $5.50  a  ton.  In  1912  the  gross  annual  income 
to  this  central  station  from  its  ice  business  amounted  to 
$30,000,  of  which  $18,000  was  spent  in  operating  and 
charged  to  interest  and  depreciation,  leaving  $12,000  net 
profit. 


Importance  of  Ice-Storage  Capacity 

The  demand  for  ice,  which  varies  with  variations  in 
summer  temperature,  can  be  met  most  economically  by 
proper  cold-storage  facilities,  since  in  this  way  the  com- 
pressor outfit  may  be  uniformly  loaded  throughout  the 
dull  periods. 

Special  care  should  also  be  taken  to  design  the  ice  plant 
so  as  to  secure  low  labor  costs,  for,  according  to  the  ex- 
perience of  a  New  Mexico  operator  who  has  a  6-ton  plant, 
the  item  of  labor  is  likely  to  be  expensive  owing  to  the 
necessity  of  suddenly  caring  for  a  maximum  number  of 
"rush"  orders.  If,  however,  adequate  storage  capacity  has 
been  installed  in  advance,  such  peaks  of  demand  can  be 
met  without  increased  operating  expense. 

Where  the  quality  of  labor  available  requires  close 
supervision  this  correspondent  further  recommends  that 
the  output  be  sold  wholesale  if  satisfactory  arrangements 
can  be  made.    In  this  way,  he  points  out,  the  manager  can 


March  22,  19 13 


ELECTRICAL    WORLD 


627 


concentrate  his  efforts  on  the  plant's  operation,  at  the  same 
time  enjoying  the  advantage  that  comes  from  doing  a  cash 
business. 

Under  ordinary  conditions  he  thinks  that  it  will  not  prove 
profitable  to  install  a  plant  of  smaller  capacity  than  10 
tons'  daily  output.  He  further  declares  that  unless  the 
day  business  of  the  electric-lighting  plant  be  almost 
enough  to  operate  the  station  profitably  throughout  the 
twenty-four  hours  the  cost  of  running  the  ice  factory  may 
prove  to  be  as  great  as  when  operating  singly,  if  not  more. 


26  Per  Cent  Returns  from  Southwestern  Ice-Electric 
Plant 

A  combination  ice-electric  plant  in  a  Southwestern  town 
of  2700  inhabitants  made  and  sold  1500  tons  of  ice  during 
the  summer  season  of  1912.  This  company  has  no  whole- 
sale market  and  must  rely  exclusively  upon  its  retail  cus- 
tomers. That  the  ice  consumers  of  this  hot  and  thirsty 
village  have  made  the  most  of  their  opportunity  to  pur- 
chase the  distilled-water  product  is  evidenced  by  the  fact 
that  the  ice  consumption  was  more  than  1000  lb.  per  cap- 
ita. 

Distilled  water  for  filling  the  cans  is  supplied  by  the 
condensate  from  the  steam-driven  compressor  and  the 
steam  engine  which  drives  the  lighting  generator.  The 
cost  of  producing  a  ton  of  ice  at  the  platform  is  estimated 
by  this  company  to  be  $2.  The  retail  price  at  which  all  ice 
was  sold  was  $5  a  ton.  The  following  tabulated  figures 
show  the  result  of  the  ice  campaign  which  was  carried  on 
last  year  by  this  busy  central  station: 

Total   investment $12,000 

Gross  yearly  income  from  ice  business 7,500 

Net  income  from  ice  business 3,400 

It  will  be  seen  that,  although  this  company  unfortunately 
had  no  wholesale  market  for  its  product,  it  was  still  able  to 
show  a  net  return  of  26  per  cent  on  the  amount  invested 
in  its  ice  business. 


Lighting,  Water  and  Ice  Plant  at  Graham,  N.  C. 

Graham,  N.  C,  is  a  small  town  of  about  2000  inhabitants 
on  a  branch  line  of  the  Southern  Railway  running  from 
Goldsboro  to  Greensboro.  It  contains  a  few  mills  driven 
by  isolated  steam  plants,  and  the  electric-lighting  station  is 
a  small  affair  operated  only  at  night,  no  day  service  being 
available. 

About  a  year  and  a  half  ago  the  Piedmont  Railway  & 
Electric  Company,  backed  by  Richmond  (Va.)  capital,  built 
a  railway  line  from  Graham  to  Burlington,  a  town  having 
fewer  than  5000  inhabitants.  This  railway  has  thus  far 
been  just  about  able  to  meet  expenses.  The  Graham  Ice 
Company,  which  differs  from  the  electric  company  only  in 
name,  manufactures  and  retails  ice  in  the  town  ami  in  addi- 
tion sells  coal  and  wood.  At  Burlington  a  municipal  plant 
has  been  in  operation  which,  besides  giving  unsatisfactory 
service,   is  unprofitable  financially. 

All  of  the  properties  above  mentioned  have,  however, 
just  been  bought  up  by  a  new  company,  and  the  charter  of 
the  Piedmont  Railway  &  Electric  Company  being  broad 
enough,  it s  corporate  name  is  retained  by  the  consolidation. 
A  new  station  will  be  built  between  Graham  and  Burling- 
ton, but  until  late  in  the  fall  the  individual  companies  will 
continue  to  operate  as  they  have  in  the  past. 

Present  Combination   Station 

The  Graham  Water  &  Electric  Company  and  the  Graham 
Ice  Company  have  a  combination  station  under  the  same 
roof  on  the  edge  of  the  town  adjoining  the  Southern  Rail- 
way Company's  tracks.  The  equipment  installed  consists 
of  a  90-hp  Reeves  engine  directly  connected  to  a  65-kw 
Crocker-Wheeler  2300-volt,  60-cycle,  three-phase  alternator. 


Steam  is  generated  in  two  100-hp  return  tubular  boilers 
fired  with  run-of-mine  coal  costing  from  $3.50  to  $3.65  a  ton 
delivered. 

In  the  same  engine  room  there  is  a  17-ton  De  La  Yergne 
ice  machine  and  a  fire  pump  for  forcing  the  water  from 
a  100,000-gal.  reservoir  ;  gal.  tank  situated  nearer 

town. 

The  water  is  pumped  to  the  reservoir  from  wells  450 
ft.  deep  by  an  electrically  driven  pump  and  a  steam-driven 
pump,  the  former  being  used  at  night  when  the  electric- 
lighting  plant  is  in  operation.  The  steam  driven  pump  is 
employed  when  making  ice.  A  De  La  Vergne  condenser 
collects  the  steam  from  the  ice  machine  and  the  Reeves 
engine.  Circulating  water  from  a  well  cools  the  ammonia 
and  steam  condensers  and  also  the  water  used  in  making 
ice.  The  well  water  has  a  constant  temperature  of  55 
deg.  Fahr.,  and  the  distilled  water  thus  treated  is  still 
further  cooled  before  entering  the  cans  to  about  40  deg. 
Fahr.,  in  a  De  1  a  \  ergni  |>re-cooler.  The  ice  is  pulled 
from  the  cans  by  means  of  a  hand  hoist.  Storage  for  300 
tons  is  provided.  I  he  ice  house  is  insulated  with  cork  and 
paper,  and  the  temperature  within  is  kept  down  to  freez- 
ing by  ammonia  circulation. 

Expenses  ami  Returns 

At  the  present  time  one  day  and  one  night  engineer  are 
required  in  addition  to  two  firemen  and  two  tank  men. 
There  is  in  addition  a  chief  engineer  who  is  also  super- 
intendent of  the  system  and  attends  to  all  line  work,  etc. 
The  tank  men  receive  $1  a  day,  the  firemen  $8  a  week  and 
the  engineers  $75  a  month. 

The  yearly  income  from  the  sale  of  ice  is  greater  than 
the  income  from  either  electricity  or  water,  being  only  a 
trifle  less  than  the  water  and  electricity  income  combined. 
The  ice  is  retailed  by  the  company  at  from  35  cent>  to 
50  cents  per  100  lb.,  depending  on  the  quantity.  In  ton 
lots  it  is  wholesaled  at  $4  a  ton.  The  ice  is  shippe  1  in  ton 
lots,  by  wagon  and  motor  truck.  8  to  15  miles  to  the  sur- 
rounding villages.  The  ice  season  is  of  five  months'  dura- 
tion, while  during  the  rest  of  the  year  there  is  not  a  great 
demand  for  ice. 

When  the  new  plant  is  in  operation  the  ice-making  ma- 
chinery will  be  transferred  to  the  new  station  and  a 
duplicate  plant  installed.  The  fire  and  water  pumps  will 
then  be  all  electrically  driven  and  the  cooling  water  which 
is  now  permitted  to  run  to  waste  will  be  saved  and  all 
surplus  water  sent  through  1.5  miles  of  6-in.  main  to  Bur- 
lington, where  it  will  be  sold  to  the  city.  The  change  will 
also  be  accompanied  with  extensions  of  service  to  outlying 
towns  and  a  reduction  in   1 

Inauguration   of  New  Service 

Day  and  night  service  will  also  obtain,  and  the  -treets, 
which  are  now  lighted  only  on  dark  nights,  will  be  lighted 
every  night  during  the  year.  Customers  will  also  be  pro- 
vided with  free  carbon-lamp  renewals  hereafter,  and  tung- 
sten lamps  will  be  sold  at  cost  less  the  price  of  a  e 
lamp. 

The  rate  for  electricity  in  Graham  i-;  14  cents  per  kw- 
hr.  The  town  pays  $40  per  lamp-year  for  fifty-four  250- 
watt  multiple  tungsten  lamps  on  moonlight  schedule.  The 
rate  to  be  established  by  the  new  company  will  be  9  cents 
per  kw-hr.  by  meter  or  I  cent  per  month  per  watt  ■ 
maud,   as   limited   through    an  indicator. 

tungsten  lamps  will  also  be  used  in  place  of  the  present 
multiple  units. 

Mr.  J.  H.  Bridgers,  Henderson,  X.  C,  will  be  the  presi- 
dent and  general  manager  of  the  new  company,  which 
will  be  capitalized  at  approximately  $700,000.  The  new 
station  will  contain  two  750-kw  turbo-generators  and  will 
cater  to  the  needs  of  about  17,500  inhabitants  in  Burling- 
ton, Graham,  Haw  River.  Elon  College.  Swepsonville  and 
Mebane. 
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Illumination  and  Wiring 

Peculiar  Freak  of  Lightning 

The  accompanying  illustration  shows  in  a  rather  interest- 
ing manner  how  difficult  it  is  to  protect  distribution  circuits 
from  lightning  and  also  affords  an  example  of  lightning's 
perversity.  The  pole  shown  in  the  foreground  was  located 
in  Delaware  County  a  few  miles  from  Philadelphia,  and  at 
the  time  it  was  struck  there  were  no  wires  attached  to  it, 
but  a  cross-arm  made  to  bear  six  pins  had  been  placed  in 
the  top  gain. 

Within  a  radius  of  50  ft  it  will  be  noticed  there  are  a 
trolley  wire,  positive  and  negative  trolley  feeders,  a  group 
of  trees,  the  tallest  of  which  is  about  50  ft.  high;  a  house 
equipped  with  a  lightning  rod,  and  a  55-ft.  Bell  telephone 
pole  with  fifty  or  more  wires  thereon.     Not  one  of  these 


RESULT    OF    A    FRE. 


showed  any  signs  of  injury  whatsoever  from  the  lightning 
stroke  which  split  the  pole  of  the  Philadelphia  Electric 
Company  shown  in  the  foreground. 


Example  of  Efficient  Machine-Shop  Lighting 

The  accompanying  illustrations  show  the  method  of  light- 
ing the  new  assembly-room  extension  of  the  Heald  Machine 
Company,  of  Worcester,  Mass.,  one  of  the  newer  indus- 
trial plants  to  be  completed  in  central  Massachusetts.  The 
company  manufactures  special  grinding  machinery,  such  as 
is  shown  assembled  in  the  photograph  and  is  a  believer  in 
the  importance  of  good  lighting  in  connection  with  rapid 
and  accurate  production.  The  shop  addition  is  100  ft.  wide 
and  200  ft.  long  and  is  built  of  reinforced  concrete.  Its 
roof  is  of  the  saw-tooth  type  and  the  walls  are  provided  with 
a  large  proportion  of  window  space.  With  the  ordinary 
type  of  building  having  a  plain  roof  the  lighting  is  usually 
much  better  near  the  outside  walls  than  at  the  center,  but 
the  saw-tooth  type  of  construction  supplies  the  center  with 


practically  as  much  natural  light  as  the  outside.  The  photo- 
graph shown  was  taken  with  an  ordinary  camera  solely  by 
the  illumination  furnished  by  the  electric-lighting  equip- 
ment. The  light-colored  glass  panes  seen  in  the  saw-tooth 
portion  owe  their  appearance  to  reflection  from  the  interior, 


th  Cord  Rosette 

n,  Rail 


FIG.     I PLAN     AND    ELEVATION     0JF    FIXTURE    SUSPENSION 

their  illumination  not  being  derived  from  any  external 
source  of  lighting. 

A  typical  plan  and  section  of  this  portion  of  the  building 
show  it  to  be  composed  of  bays  20  ft.  sq.,  the  roof  being 
supported  on  four  rows  of  posts  running  lengthwise.  The 
posts  are  of  reinforced  concrete  and  carry  girders  support- 
ing traveling  cranes.  The  four  rows  of  posts  divide  the 
shop  into  five  sections,  so  that  five  lines  of  traveling  cranes 
can  be  operated  at  once  over  parallel  rows  of  bays,  per- 
mitting the  simultaneous  assembly  of  machines  in  all  five 
sections.  Each  crane  is  equipped  with  two  motors  and  is 
controlled  from  floor  handles.  The  use  of  a  number  of 
small  cranes  here  was  considered  more  desirable  than  one 
or  two  of  larger  capacity,  as  many  pieces  too  heavy  to  be 
lifted  by  hand  have  to  be  frequently  put  on  and  taken  off 
the  machines  in  the  process  of  scraping  and  fitting.  For 
this  reason  the  saw-tooth  roof  and  multiple  craneways  met 
the  conditions  in  the  most  satisfactory  manner,  but  the 
problem  of  artificial  lighting  was  thereby  rendered  more 
difficult. 

A  careful  study  was  made  of  different  styles  of  lighting 
in  the  design  of  this  installation,  and  this  resulted  in  the 
selection  of  150-watt  tungsten  lamps  and  Holophane  metal 
shades  with  aluminum  finish.  These  reflectors  inclose  the 
lamps  so  that  the  light  is  substantially  all  thrown  down- 
ward, none  being  lost  in  horizontal  or  upward  distribution. 


FIG.    2 LIGHTING    A    MACHINE    SHOP    WITH    I50-WATT    TUNG- 
STEN   LAMPS 

In  the  middle  of  each  bay  one  unit  is  hung  from  the  roof 
at  a  height  of  15  ft.  above  the  floor,  and  between  each  pair 
of  crane  girders  are  suspended  two  similar  units  10  ft.  apart 
and  10.5  ft.  above  the  floor  as  shown.  Conduit  wiring  is 
employed  and  the  lamp  cords  are  hung  from  condulet  fit- 
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tings  carried  on  wooden  blocks  laid  between  the  crane 
girders.  The  benches  are  served  by  smaller  lamps  hung 
from  the  ceiling.  At  various  points  on  the  floor  plug  recep- 
tacles facilitate  the  attachment  of  circuits  from  portable 
motors  operating  tools  moved  from  point  to  point  as  'occa- 


FIG.    3 — SECTION    THROUGH    SAW-TOOTH    ROOF 


sion  requires.  The  shop  extension  and  its  lighting  were 
designed  by  Lockwood,  Greene  &  Company,  of  Boston, 
Mass. 
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Increased  Conduit  Construction  with  Reduced 
Restrictions 

Returning  from  a  visit  of  several  months  in  Australia, 
where  he  investigated  local  methods  of  interior-wiring  prac- 
tice, Mr.  William  Gitt,  an  electrical  contractor  of  Honolulu, 
Hawaii,  points  out  some  of  the  directions  in  which  he  thinks 
the  English  code,  there  followed,  is  superior  to  approved 
American  construction,  although  he  also  admits  certain  es- 
sential shortcomings  in  Australian  practice  in  other  respects. 

The  wiring  rules  in  force  in  Australia  are  identical  with 
the  English  rules  drawn  up  by  a  committee  of  the  Institution 
of  Electrical  Engineers  of  Great  Britain.  While  many  of 
the  provisions  are  loosely  worded  and  would  hardly  be  tol- 
erated in  the  United  States,  a  great  many  more,  insists  Mr. 
Gitt,  could  be  adopted  in  America  with  profit  to  ourselves. 
All  inside  wiring,  for  example,  must  be  in  conduit. 

Among  the  rules,  however,  which  American  inspectors 
would  consider  objectionable  are: 

(1)  Permitted  installation  of  conduit  elbows  of  1.875-in. 
radius,  even  when  the  tube  is  to  be  used  in  non-accessible 
places  between  walls  or  floor  and  ceiling.  Elbows  of  this 
radius  require  that  the  wire  be  drawn  in  when  the  installa- 
tion of  conduit  is  first  made.  They  also  preclude  the  possi- 
bility of  ever  drawing  out  a  defective  wire  and  replacing  it 
with  a  new  one.  except  by  demolishing  plaster  or  other 
interior  finish. 

(2)  The  English  rules  do  not  require  the  use  of  outlet 
boxes,  but  permit  the  bare  end  of  the  conduit  to  project 
through  the  ceiling.  They  also  permit  a  wooden  sub-base, 
hollowed  out  like  a  flat  canopy,  to  be  fastened  to  the  ceiling 
at  outlets  and  the  rosette  or  fixture  fixed  to  this. 

(3)  The  rules  abroad  permit  the  use  of  junction  boxes 
with  various  branch  conduits  terminating  therein,  to  be  in- 
stalled in  non-accessible  places. 

On  the  other  hand,  according  to  Mr.  Gitt.  British  prac- 
tice includes  several  rules  which  the  American  craftsman 
would  do  well  to  adopt.     These  he  enumerates  as  follows: 

(1)  Permitted  use  of  Xo.  tS  S.  \\  .  gage  wire  for  conduit 
work.  Tins  conductor  is  a  trifle  smaller  than  our  XTo.  16 
B.  &  S.  gage. 

1  j  1  Permitted  use  of  conduit  0.25  in.  in  internal  di- 
ameter. 

(3)  Permitted  use  of  two  Xo.  iS  S.  W.  gage  wires  in  a 
0.25-in.  conduit. 


(4)  Rating  of  current-carrying  capacity  of  Xo.  18  S.  W. 
gage  wire  at  7.2  amp. 

The  net  result  of  these  rules  is  that  an  average  installa- 
tion of,  say,  fifteen  outlets  would  cost  for  labor  and  material 
only  two-thirds  as  much  under  the  English  rules  as  a  con- 
duit job  under  our  Xational  Code  rules. 
But,  to  put  it  another  way,  if  conduit 
work  could  generally  be  done  for  two- 
thirds  of  the  present  average  prices,  it 
seems  possible  that  it  would  be  used  in 
math  twice  as  many  buildings  as  at 
After  twenty-odd  years'  ex- 
perience in  the  contracting  field.  Mr. 
Gitt  declares  that  the  deciding  factor 
whether  knob-and-tube  or  conduit  con- 
struction is  to  be  used  is  always  the  dif- 
ference in  cost,  so  that  a  reduction  such 
as  mentioned  above  would,  in  a  great 
many  cases,  result  in  an  immediate  choice 
in  favor  of  the  safer  installation. 

Actual   test    will   show  that  it  is 
as  easy  to  pull  two  English-made  Xo.  18 
S.  W.  G.  wires  through  a  0.25-in.  conduit 
with  four  quarter  bends  as  it  is  to  pull  two  Xo.  14  B.  &  S. 
wires  through  a  0.5  in.  conduit  with  the  same  bends.     The 
abrasion  of  the  insulation  after  drawing  the  wire  through 
twenty-five  times   in   the    former   case   was    practically    nil. 
The  size  of   Xo.   14  wire  is  certainly,  therefore,   not  re- 
quired for  mechanical  strength,  he  thinks.     As  to  carrying 
capacity,  the  National  Code  gives  6  amp  as  safe  for  Xo.  16 
I!.  t\:   S.  rubber-covered  wire,  and  this  is  660  watts  at   no 
volts.     There  would  therefore  be  no  overloading  of  circuits 
or  excessive  drop,  especially  in  the  average  residence  where 
b  ngths  of  run  are  short.    Xo.  16  B.  &  S.  shows  only  2  per 
cent  drop  when  delivering  6  amp  a  distance  of  40  ft. 

In  conclusion,  Mr.  Gitt  is  firmly  convinced  that  the  fire 
hazard  would  be  distinctly  lessened  by  the  adoption  of 
0.25-in.  conduit  and  Xo.  16  rubber-covered  wire  of  about 
tlie  same   insulation  as  the  rules  require   for  fixed  wire. 

Anybody  who  has  ever  "shot  trouble"  for  a  lighting 
company,  he  reminds  us,  can  tell  some  significant  tales  of 
old  clothes,  trunks,  tools  and  other  rubbish  thrown  into  the 
attics  on  top  of  the  lighting  wires.  Under  such  conditions, 
lie  insists,  a  conduit  job  would  be  much  the  safest. 


Recent  Telephone  Patents 

Improved  Transmitter 
In  a  transmitter  invented  by  Mr.  R.  Royal,  of  Chicago, 
the  chief  feature  is  the  means  of  transmitting  the  motions 
of  the  diaphragm  to  the  microphone  button.  In  this  trans- 
mitter a  tlat  spring  is  bent  to  the  shape  of  a  figure  3.  The 
middle  point  is  secured  to  the  movable  electrode,  while  the 
two  ends  are  secured  to  an  insulated  base  plate  which  is 
securely  mounted  upon  the  bridge  piece.  The  bridge  carries 
the  button  in  the  usual  manner,  and  thus  an  initial  tet 
adjustment  of  the  button  maj  he  effected.  The  diaphragm 
liears  upon  the  two  bows  of  the  figure  3.  the  points  of  con- 
tact being  provided  with  insulating  studs.  The  patent  is 
assigned  to  the  Corvvin  Telephone  Manufacturing  Com- 
pany. 

Sw  tTCHBOABD    ClRCUl  ' 

A  patent  granted  to  Mr.  II.  I'.  (  lausen,  of  Chicago,  and 
rned    by    him    to    the    S  'hone 

Manufacturing    Company,     li  cord    circm: 

tern  for  common-battery  operation.    According  to  this 

tern,  the  cord  circuit  is  divided  at  its  Center  by  the  inser- 
tion of  a  repeating  coil,  the  middle  points  of  the  two  wind- 
ings of  the  repeating  coil  being  joined  respectively  through 
two  condensers.  the  battery  feed  is  obtained  through 
supervisor}    relays,   two   such    relays  being   used    for   each 
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end  of  the  cord  circuit.  It  will  thus  be  understood  that  the 
battery  feed  is  accomplished  by  means  of  the  retardation 
effect  of  the  relays,  while  the  trunking  is  effected  by  means 
of  the  inductive  effect  of  the  repeating  coil. 

Mr.  A.  H.  Dyson,  of  Chicago,  has  obtained  a  patent  for 
a  switchboard  circuit  system  including  a  trunking  system, 
which  is  more  particularly  designed  for  connecting  a  com- 
mon-battery central  office  with  a  central  signaling  office. 
With  the  central  signaling  office  the  transmitters  of  the  sta- 
tions are  energized  by  local  batteries,  but  the  signal- 
ing is  done  by  common  batteries.  This  system  provides  the 
features  usual  for  such  a  circuit  scheme,  the  invention  be- 
ing concerned  chiefly  with  the  details  of  the  parts  and  their 
arrangement. 

Another  patent  granted  to  Mr.  Dyson  also  covers  a 
switchboard  circuit  system  which  involves  trunking.  The 
trunking  system  is  adapted  to  meet  a  particular  type  of 
line  circuit  and  its  arrangement  is  therefore  made  with 
this  in  view.  One  of  the  features  of  the  invention  lies  in 
the  use  of  two  parallel  relays,  one  of  high  resistance 
and  one  of  low  resistance,  so  arranged  that  when  the  super- 
visory light  of  the  subscriber's  cord  circuit  is  to  be  extin- 
guished the  high-resistance  relay  is  cut  in  and  when  this 
light  is  to  glow  the  low-resistance  relay  is  connected.  Both 
of  these  relays  perform  the  same  function  at  their  contacts, 
the  condition  of  the  called  subscriber's  cord  determining 
whether  the  high-resistance  or  the  low-resistance  relay  shall 
be  in  service. 

Both  of  the  above  patents  have  been  assigned  to  the 
Stromberg-Carlson  company. 


Letters  to  the  Editors 

Change   in   the   National   Electrical   Code 

To  the  Editors  of  the  Electrical  World: 

Sirs: — Concerning  the  proposed  change  in  the  National 
Electrical  Code  whereby  fuses  of  refillable  construction 
would  be  approved,  it  may  be  stated  that  the  entire  prop- 
osition resolves  itself  into  the  question  whether  or  not  there 
would  be  greater  abuse  of  approved  fuses  (including  the 
refillable  type)  under  the  new  wording  of  the  code  than 
now  exists.  Manifestly  any  conclusion  at  this  time  must 
be  in  the  nature  of  a  psychological  speculation,  not  being 
based  upon  experimental  facts,  and  any  decision  arrived  at 
should  be  governed  entirely  by  what  is  for  the  best  interest 
of  the  electrical  industry.  If  it  is  shown  that  the  change 
of  the  code  as  proposed  will  cause  a  greater  abuse  of  ap- 
proved fuses,  including  refillable  types,  than  now  exists,  it 
would  clearly  be  for  the  interest  of  all  that  such  change 
be  avoided,  but  if,  on  the  other  hand,  under  the  new  revised 
code  less  abuse  will  prevail,  then  the  change  is  a  good  one 
and  should  be  encouraged. 

Owing  to  their  defective  plan  of  construction,  consider- 
ably over  75  per  cent  of  the  various  types  of  refillable  fuses 
that  have  appeared  on  the  market  during  the  last  few  years 
cannot  be  approved  by  the  Underwriters  until  they  are 
greatly  revised.  They,  therefore,  drop  out  of  consideration 
and  do  not  come  within  the  scope  of  the  present  question. 
It  is  reasonably  certain  that  no  form  of  refillable  fuse  will 
be  approved  that  does  not,  as  submitted  to  the  Under- 
writers' Laboratories,  comply  in  every  detail  with  the  pres- 
ent specifications,  except  the  clause  relating  to  refilling,  and 
that  will  not  be  refillable  by  the  user  so  as  to  maintain  the 
same  degree  of  accuracy  and  dependability.  Any  variation 
from  the  specific  instructions  of  the  manufacturers  as  to 
how  their  fuses  should  be  refilled,  as  approved  by  the  Un- 
derwriters, will  constitute  an  abuse  of  the  fuses. 

It  is  the  contention  that  serious  abuse  of  the  present 
approved  fuse  has  given  excuse  for  the  introduction  of 
a  refillable  fuse  and  has  raised  at  this  time  the  question  of* 


a  revision  of  the  code.  Abuse  of  fuses  must  result  either 
from  deliberate  intent  or  from  lack  of  information  on  the 
factors  that  affect  their  variation.  A  very  large  percent- 
age of  the  specific  causes  of  abuse  detected  and  recorded  by 
the  electrical  inspectors  relate  to  the  substitution  of  copper 
wire  in  the  cartridge  or  the  use  of  a  small  auxiliary  strip 
soldered  to  the  ferrules  or  of  a  small  jumper  wire  between 
the  cut-out  clips  employed  to  prevent  too  frequent  blowing 
of  the  fuses  after  the  maximum  capacity  of  the  cut-out 
has  been  reached.  It  is  difficult  to  see  how  the  refillable- 
fuse  construction  will  change  the  mental  attitude  of  the 
attendant  toward  such  cases,  as  the  carrying  capacity  of  an 
approved  refillable  fuse  would  be  the  same  as  that  of  the 
standard  fuse.  It  would  therefore  appear  that  a  large  per- 
centage of  the  abuses  now  experienced  would  continue  after 
the  proposed  change  in  the  code  went  into  effect.  More- 
over, a  large  number  of  users  who  have  been  restrained 
from  this  form  of  abuse  by  the  influence  exerted  by  the 
Underwriters,  through  their  electrical  inspectors,  in  behalf 
of  safe  construction  would  then  avail  themselves  of  the 
opportunity  to  increase  the  carrying  capacity  of  the  fuse 
without  discovery. 

In  addition  to  the  above  deliberate  attempts  to  increase 
the  carrying  capacity  of  the  fuse,  there  would  necessarily 
creep  in  a  vast  number  of  abuses  through  lack  of  informa- 
tion regarding  the  factors  that  affect  fuse  operation.  Any- 
one familiar  with  the  difficulties  of  building  a  line  of  fuses 
to  comply  with  the  present  code  specifications  will  appre- 
ciate that  any  slight  variation  in  assembling  the  fuse,  or  in 
quantity  of  filler  used  or  condition  of  that  filler,  will  suffice 
to  throw  the  fuse  outside  the  code  specifications  and  thus 
condemn  it.  It  is  difficult  to  imagine  that  any  fuse  can  be 
so  accurately  constructed  that  after  being  reloaded  by  many 
different  users  in  its  life  of  from  five  to  ten  years  it  will 
maintain  the  standard  that  was  required  of  it  when  it  was 
originally  approved.  It  would  seem  that  the  Fire  Under- 
writers would  hardly  care  to  assume  the  responsibility  of 
placing  their  approval  upon  that  fuse  when  it  had  come  into 
the  hands  of  parties  of  whom  they  knew  nothing.  In  the 
majority  of  cases  it  would  be  fair  to  assume  that  the  user 
refilling  the  fuse  would  not  be  conversant  with  all  of  the 
factors  affecting  its  operation.  Under  present  conditions 
the  Underwriters  know  that  if  the  fuse  is  returned  to  the 
manufacturer  defective  parts  are  replaced  with  new  mate- 
rial and  the  same  degree  of  care  is  exercised  in  refilling 
as  with  the  fuses  when  new. 

In  view  of  these  facts,  it  would  seem  beyond  question 
that  the  introduction  of  a  refillable  type  of  fuse  into  gen- 
eral use  would  result  in  a  much  greater  abuse  of  approved 
material  than  is  now  encountered,  and  therefore  would  re- 
sult detrimentally  to  the  electrical  industry. 

C.  T.  McDonald, 
Chief  Engineer  Chicago  Fuse  Manufacturing  Company. 

Chicago,  III. 


To  the  Editors  of  the  Electrical  World: 

Sirs  : — Any  manufacturer  of  approved  fuses  to-day  can 
easily  change  the  arrangement  of  his  fuse  so  that  the  fus- 
ible element  may  be  readily  replaced  when  melted.  It  is 
necessarv  merely  to  provide  means  for  clamping  the  ele- 
ment to  the  fuse  terminal.  The  company  with  which  I  am 
associated  has  had  a  great  many  requests  for  fusible  ele- 
ments so  arranged  that  the  fuses  may  be  reloaded  by  the 
user.  Many  good  customers  have  been  lost  on  account  of 
the  stand  taken  against  such  refilling,  but  we  have  always 
felt  that  the  policy  with  reference  to  furnishing  elements 
was  a  step  forward  toward  higher  standards. 

The  accompanying  illustration  shows  an  overload-time- 
characteristic  curve  of  a  60-amp,  256-volt  fuse.  The  curve 
would  coincide  with  the  vertical  axis  if  the  load  were  so 
large  that  no  time  elapsed  between  the  closing  of  the  cir- 
cuit and  the  operation  of  the  fuse;  this  condition  is  ap- 
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proached  on  a  "dead"  short-circuit.  The  curve  becomes 
parallel  to  the  horizontal  axis  at  a  current  value  equal  to 
the  maximum  carrying  capacity  of  the  fuse.  Fuses  in 
service  are  blown  under  conditions  between  a  slight  over- 
load and  a  dead  short-circuit.  The  first  condition  .involves 
heat  dissipation  and  accurate  rating;  the  second  involves 
the  smothering  of  the  arc  and  providing  strength  to  with- 
stand the  explosion  when  the  fusible  element  is  volatilized 
in  almost  zero  time. 

Some  idea  of  the  pressure  on  an  inclosed  fuse  when 
short-circuited  can  be  gained  from  a  letter  by  Prof.  F.  A. 
Laws,  of  the  Massachusetts  Institute  of  Technology,  in 
part  as  follows:  "I  have  made  certain  tests  on  the  pres 
sure  occurring  when  fuses  are  blown  on  short-circuit.  My 
experiments  are  not  complete,  but  I  will  say  that  for  the 
conditions  under  which  I  worked  the  pressure  was  from 
250  lb.  to  400  lb.  per  sq.  in.  maximum.  Different  circuit 
conditions  would  probably  vary  the  figures.  Great  accu- 
racy, of  course,  is  not  possible  in  such  work.  There  is  con- 
siderable difficulty   in   making  a   pressure  gage   which   will 
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tampered  with.  Inclosed  fuses  are  not  abused  to-day,  ex- 
cept, perhaps,  111  a  few  isolated  instances,  and  1  believe  that 
these  can  be  controlled  easily  by  the  Underwriters  them- 
selves', if  they  desire  to  do  so.  What  is  needed  is  merely 
education  and  co-operation  between  the  Underwriters  and 
the   fuse  users. 

The  writer  is  certain  that  if  the  public  is  allowed  to  refill 
fuses  the  number  of  accidents  and  losses  will  be  so  great 
thai  the  days  of  tin  inclosed  fuse  as  a  reliable,  scientific  and 
efficient  protective  device  will  be  numbered.  A  refillable 
fuse  will  bring  back  into  use  the  most  objectionable  type  of 
contact  found — the  screw-clamp  contact.  The  screw  clamp 
will  not  be  placed  outside  the  fuse  where  an  inspector  can 
determine  al  a  glance  whether  or  not  it  has  been  abused, 
but  will  In-  inside  where  it  can  and  will  be  abused  and 
remain    undetected. 

Fuses  were  standardized  some  years  ago  because  of  the 
number  of  types  and  sizes  and  the  fact  that  the  fuses  of  no 
two  manufacturers  would  interchange.  This  same  con- 
dition will  be  produced  again  if  refillable  fuses  are  ap- 
proved. No  jobber  would  attempt  to  carry  in  stock  all  of 
ilu  different  types  of  links  and  filling  materials  necessary 
to  furnish  the  trade  with  the  large  number  of  proper  fusible 
elements  and  filling  materials  for  the  special  designs  of 
all  manufacturers. 

1  'resent   standards    should   not    be   lowered ;    they    should 
be   raised.     Fuses   should   be   safe  to  property  and  to  per- 
sons.    There  should   not    be  put   in  the  hands  of  th( 
eral  public  something   which   under  any   possible  condition 
may  be  dangerous. 

B.  D.  Horton, 
Electrical  Engineer  Detroit   Fuse  &  Manu- 

Detroit,  Mich.  facturing  Company. 


CHARACTERISTIC  CURVE  OF  A  60-AMP,  25O-VOLT  FUSE 

operate  in,  say,  five-thousandths  of  a  second  with  accuracy. 
However,  I  think  that  the  overrunning  on  the  gage  did  not 
exceed  5  per  cent." 

Pressures  of  from  250  lb.  to  400  lb.  per  sq.  in.  are  not  to 
be  taken  lightly.  What  could  be  the  result  except  a  danger- 
ous explosion  if  improper  materials  such  as  copper  and 
aluminum  whose  vapors  expand  rapidly  were  used,  and 
what  if  an  element  were  used  with  <  r  than  that 

for  which  the  case  was  designed  and  specified  by  the   \'a 
tional   Electrical   Code,   and  what,   too,   except    a    fireworks 
"flower-pot"    if    the    filling — the    arc  smothering    material — 
were  omitted? 

The  writer  believes  that  to  allow  the  public  to  refill  fus<  s 
and  take  the  matter  out  of  the  hands  of  the  Underwriters 
cannot  help  but  result  iSisastrouslj  i"  property  .ind  to  hu 
inanity  as  well.  \n  inclosed  fuse  with  an  improper  element 
in  it,  or  a  badly  designed  element,  is  realh,  very  dangerous. 
It  may  produce  fire  on  a  longtime  overload  and  is  danger- 
ous to  life  because  of  the  resultant  explosion  and  also  the 
fire  on  short-circuit.  The  writer  firmly  believes  thai  the 
number  of  fuses  which  are  wrongly  reloaded  to  da)  is 
practically  insignificant  compared  with  the  number  ot  fuses 
used  properly.  Of  all  the  fuses  which  have  been  returned 
to  our  factory  to  be  refilled,  not  one  made  by  us  had  been 


To  Hi,'  Editors  0]  the  Electrical  World: 

Sirs:— For  a  number  of  years,  perhaps  the  past  fifteen, 
several  types  of  refillable  fuses  have  been  brought  forward 
and  thrust  upon  a  market  ready  to  be  convinced  as  to  their 
value.  A  large  number  of  purchasers  became  interested  in 
these  fuses  while  the  refillable  theory  was  in  its  infancy, 
but  as  none  of  the  fuses  was  practical  or  accurate  to  any 
sufficient  degree,  a  prejudice  soon  began  to  be  apparent 
against  the  refillable  type  of  fuse.  This  prejudice  soon  ex- 
tended itself  to  fire  underwriting  boards,  to  fire  prevention 
bureaus  and  to  all  other  bodies  whose  duty  it  was  either 
to  approve  or  reject  electrical  apparatus  the  use  of  which 
might   invite  disaster. 

Several  types  of  refillable  fuses  from  time  to  time  were 
submitted  for  approval  to  local  fire  prevention  bureaus  and 
the  National  Board  of  Fire  Underwriters,  and  each  was 
rejected.  During  the  past  five  years  two  or  three  manu- 
facturers of  refillable  fuses  have  succeeded  to  some  extent 
in  overriding  this  prejudice  and  antipathy,  and  although 
tlu\  have  not  as  yet  received  the  support  and  approbation 
of  the  National  Board  of  Fire  Underwriters,  they  have  suc- 
ceeded in  demonstrating  conclusively  to  a  large  body  of 
fuse  users  that  there  ;s  a  great  deal  of  merit  in  the  refillable 
type. 

Ili,  pa  1  five  years  have  seen  these  two  or  three  la 
manufacturers  seeking  the  approval  of  the  National  Board 
of  Fire  Underwriters,  more  because  the  approval  by 
this  board  would  remove  all  existing  discredit  upon  the 
refillable-fuse  type  of  construction  than  on  the  theory  that 
tlle  a,;  rd   is  a  prime   requisite  to  its 

utilizal 

The  refill. 11  mg  from  the  arbitrary 

ruling  iations,  but  the  day  of  prejudice  and 

unrea  tude  has  begun  to  fade  and  the  refillable 

will.  1   believe,  surely  receive  in  the  near  future  the 

approval  of  these  b 

Tamf.s  Arthur  Noble. 
etary-Treasurer  Ackley  Brake  &  Supply  Company. 
V.  V. 
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Field  of  the  Operating  Engineer 

A  Record  of  Practice,  Experience,  New  Ideas  and  Interesting 
Problems — Notes  on  Practical  Subjects — Questions  and  Answers 


Thawing  Water  Pipe  with  Series  Transformer 

Use  was  made  of  an  80-amp  series  transformer  in  thaw- 
ing out  a  frozen  j4-in.  water  pipe  in  a  substation  of  the 
Yonkers  (N.  Y.)  Electric  Light  &  Power  Company  during 
■a  recent  cold  snap.  The  series  transformer  used  had  a 
ratio  of  16  to  1,  and  for  the  thawing  work  its  secondary 
winding  was  connected  in  series  with  a  bank  of  eight  80- 
watt  lamps,  fed  from  a  no-volt  circuit.  For  each  ampere 
passing  through  the  secondary  winding  approximately  16 
amp  was  thus  delivered  to  the  pipe  circuit.  With  the 
nearly  100  amp  available  in  the  pipe-thawing  circuit  when 
the  transformer  was  connected  as  described,  it  required 
■only  eight  minutes  to  free  the  pipe  and  set  the  water  run- 
ning. The  total  energy  registered  on  the  meter  amounted 
to  about  42  watt-hr.,  which  at  the  company's  lighting  rate 
•of  13  cents  per  kw-hr.  would  have  cost  barely  half  a  cent. 


Improving  Boiler  Performance 

In  a  discussion  following  the  reading  of  a  paper  on 
"Steam  Flow  Meters"  by  Mr.  C.  R.  Matheny,  of  Chicago, 
at  the  recent  convention  of  the  Minnesota  Electrical  Asso- 
ciation, Mr.  F.  A.  Otto,  of  St.  Paul,  commented  on  the 
number  of  appliances  offered  to  the  plant  manager  to  in- 
crease the  efficiency  of  boiler  operation.  The  steam-flow 
meter  is  one  of  these.  It  must  be  used  intelligently  to  be 
•of  value  and  must  be  checked  up  at  intervals.  The  best 
piece  of  apparatus  that  can  be  put  into  a  boiler  room,  how- 
ever, is  an  efficient  fireman,  said  Mr.  Otto,  and  the  labor 
required  to  educate  the  fireman  is  well  spent.  The  CO, 
meter  is  also  a  valuable  help  to  detect  waste. 

Mr.  T.  D.  Crocker,  of  St.  Paul,  told  of  a  generating  plant 
whose  rating  had  been  increased  from  16,000  kw  to  56,000 
lew  with  an  increase  in  boiler  capacity  of  from  11,000  hp 
to  18,000  hp.  This  was  accomplished  by  the  use  of  im- 
proved generating  units,  with  low-pressure  steam  turbines; 
further,  the  entire  boiler  plant  was  worked  at  50  or  100  per 
cent  overload  during  the  peak  and  nearly  all  of  it  at  normal 
Tating  at  other  times. 


Split-Core  Instrument  for  Measuring  Large  Direct 
Current 

For  measuring  large  direct  current  without  interrupting 
the  conductor,  using  a  principle  already  applied  to  alter- 
nating-current measurements,  the  Pacific  Gas  &  Electric 
Company  has  constructed  instruments  for  laboratory  and 
underground-cable  testing,  under  patents  granted  to  Mr. 
"O.  A.  Knapp,  of  Oakland,  Cal.  The  devices  as  built  have 
proved  to  be  as  convenient  and  useful  as  the  alternating- 
current  split-core  ammeter.  The  range  of  application  for 
the  direct-current  outfit  is  even  larger,  since  the  length 
of  connecting  cord  has  no  effect  upon  the  calibration.  The 
•device  is  therefore  also  adapted  for  long-distant  measure- 
ments and  recording. 

Of  the  two  instruments  built  for  the  company,  the  one 
for  laboratory  work  has  been  used  with  good  success  and 
nigh  accuracy  for  measuring  currents  from  1000  amp  to 
10,000  amp,  the  accuracy  being  as  good  as  a  high-drop 
shunt  instrument  will  permit.     The   instrument   for  under- 


ground cable  work  is  designed  for  currents  up  to  1000  amp, 
and  the  results  of  tests  already  made  demonstrate  its  value 
in  distribution  work.  It  is  a  very  rugged  instrument  and 
said  to  be  fool-proof.  The  split  core  weighs  7  lb.,  and  the 
ammeter,  including  rheostat  and  battery,  6l/2  lb.  Each  of 
these  apliances  requires  only  one  man  to  operate  it. 

The  accompanying  illustration  shows  the  simple  prin- 
ciple involved  in  these  instruments.  The  current  flowing 
through  the  conductor  sets  up  a  magnetic  flux  in  the  soft- 
iron  core.  This  flux  the  tester  opposes  by  sending  through 
the  winding  a  current  which  produces  1000  ampere-turns 
for  the  1000-amp  outfit.  This  opposing  current  comes 
from  the  battery,  is  regulated  by  a  rheostat  and  is  indicated 
by  a  i-amp  direct-current  ammeter,  the  whole  contained 
in  a  small  portable  box.  A  slight  turn  of  the  knob  raises 
the  current  and  deflects  the  ammeter  needle  to  any  part 
of  the  scale,  the  latter  being  marked  "o  to  1000."  The 
moment  the  ammeter  needle  passes  the  scale  point  which 
numerically  equals  the  line  current,  the  flux  in  the  core, 
which  has  previously  drawn  the  small  pivoted  magnet 
needle  to  the  left,  reverses,  throwing  the  magnet  needle 
to  the  opposite  side,  thus  closing  the  circuit  and  at  the 
same  insant  throwing  the  "read"  signal  to  the  right.     The 


SPLIT-CORE    INSTRUMENT    FOR    MEASURING    LARGE    DIRECT 
CURRENTS 

read  signal  indicates  directly  on  the  scale  plates  on  the 
ammeter  just  below  the  scale  and  gives  the  signal  for  the 
tester  to  read  his  ammeter.  When  the  exact  reading  is 
reached  by  the  ammeter  needle  the  signal  will  start  to 
vibrate  rapidly,  like  the  vibrating  reed  of  a  frequency  indi- 
cator, producing  a  plainly  audible  buzzing  tone.  As  long 
as  the  ammeter  needle  is  above  the  correct  reading,  the 
signal  will  stand  to  the  right;  as  long  as  the  ammeter  is 
below  the  correct  reading,  the  signal  will  stand  to  the  left, 
thus  enabling  the  tester  to  close  up  on  the  correct  reading 
instantaneously. 

By  observing  a  simple  little  rule,  particularly  on  low 
amperages,  a  very  high  accuracy  is  obtained.  The  tester 
raises  his  reading  to  twice  the  amount  given  by  the  read 
signal  and  then,  going  up  and  down  a  few  times  with  the 
needle,  closes  up  gradually  on  the  current  reading.  If  the 
average  of  a  fluctuating  current  is  being  determined,  no 
demagnetizing  is  required,  as  the  magnetic  lags  and  leads 
average,  of  course,  just  as  the  lags  and  leads  caused  by 
the  damping  of  the  average  indicating  instrument.  The 
procedure,  therefore,  to  obtain  average  currents  on  fluctu- 
ating currents,  as,  for  instance,  in  testing  watt-hour  meters 
on  railway  circuits,  is  simple. 

The  tester  deflects  the  ammeter  needle  up  and  down 
the  full  scale,  and  reads  every  time  the  signal  is  given 
by  the  read  signal.  The  average  of  these  readings  is  likely 
to  be  a  truer  average  of  the  line  current  than  the  average 
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obtained  from  the  same  number  of  readings  taken  from  a 
direct-indicating  ammeter.  External  fields  produce  very 
slight  effects,  since  all  stray  lines  near  I  lie  magnel  needle 
are  shunted  off  through  the  core  instead  of  through  the 
air-gap  in  which  the  needle  moves.  , 


The  Prevention  of  Accidents 

One  feature  of  the  work  of  the  Minnesota  Bureau  oi 
Labor,  Industries  and  Commerce  is  co-operation  with  or- 
ganizations of  employers  and  others  in  the  work  of  prevent- 
ing industrial  accidents.  In  line  with  this  policy  Mr.  D. 
1).  Lescohier,  an  expert  of  the  bureau,  read  a  paper  on 
"Prevention  of  Accidents"  before  the  St.  Paul  convention 
of  the  Minnesota  Electrical  Association  on  March  11.  I  he 
author  gave  statistics  to  show  that  the  number  of  accidents 
in  Minnesota  plants  is  all  too  large,  the  one  mitigating  cir- 
cumstance being  that  the  total  is  decreasing. 

I  inemen  appear  to  be  the  greatest  sufferers  in  accidents 
growing  out  of  electrical  work.  They  are  killed  or  injured 
by  contact  with  high-potential  wires,  by  falling  from  poles 
and,  rarely,  by  being  struck  by  falling  poles  during  con 
struction  work.  More  active  efforts  should  be  made  to 
cover  all  neighboring  wires  with  rubber  shields  during 
work  on  poles  carrying  live  wires.  Usually  the  wire  winch 
is  occupying  the  lineman's  attention  is  not  the  one  that 
causes  the  trouble.  Requirements  as  to  safety  precautions 
on  overhead  circuits  should  be  stringent  and  should  be 
uniform  in  the  various  states.  The  foreman  should  be  held 
rigidly  accountable  for  the  use  of  protective  devices.  He 
holds  the  key  to  the  situation,  and  on  him  should  the  re- 
sponsibility be  concentrated. 

To  prevent  falls  from  poles  the  speaker  said  that  safety 
straps  should  be  used  under  all  circumstances.  Here  again 
the  foreman  should  be  looked  to. 

Power-plant  accidents  are  usually  due  to  contacts  with 
wires  or  apparatus  carrying  dangerous  potentials,  to  un- 
protected shafts  or  to  falls  from  platforms  or  elevated 
structures.  The  remedy  in  the  case  of  the  contact  hazard 
is  not  only  to  shut  off  the  electricity  on  the  circuit  or  cir- 
cuits being  repaired  but  to  lock  the  controlling  switch  or 
switches.  Specific  rules  to  this  end  should  be  promul- 
gated and  enforced. 

Mr.  Lescohier  praised  the  book  of  safety  rules  of  the 
Minneapolis  General  Electric  Company.  Central-station 
men,  he  said,  are  apt  to  underestimate  the  dangers  of  their 
business,  and  a  corresponding  statement  is  true  of  all  indus- 
tries. The  grounding  of  the  frames  of  switchboards  con- 
trolling circuits  of  250  volts  or  over  was  recommended. 
The  practice  of  the  Illinois  Steel  Company  and  the  Oliver 
Mining  Company  was  commended.  It  is  no  evidence  of 
courage  or  cleverness  to  be  indifferent  to  the  dangers  of 
electricity,  said  the  expert.  Shafts  should  be  covered  with 
shields  or  heavy  wire  screens. 

Strong  railings  should  be  used  in  all  portions  of  powei 
houses  where  there  is  danger  of  falling.  Stairways  should 
take  the  place  of  ladders  where  possible.  Platforms,  scaf- 
folding and  the  like  should  be  made  very  secure.  The  col- 
lapse of  scaffolds  is  inexcusable.  The  statement  was  made 
that  ladders  caused  more  accidents  in  Minnesota  during  tin 
last  two  years  than  most  of  the  machines  that  are  well 
recognized  as  dangerous.  The  International  Han 
Company  has  given  especial  attention  to  the  proper  design 
and  use  of  ladders;  for  instance,  as  to  the  kind  of  base  to 
prevent  slipping  on  various  floors. 

Mr.  Lescohier's  closing  word  of  advice  was  to  pay  the 
greater  attention  to  the  man  rather  than  to  the  thing.  Or- 
ganize safety  committees  among  the  nun.  The  employees 
must  he  thoroughly  imbued  with  a  sense  of  their  own  re 
sponsibility.  The  Minnesota  Bureau  of  Labor  has  worked 
out  a  complete  plan  of  organization  for  the  Eormatior  ol 
workmen's  safety  committees  in  the  smaller  industries. 


The  lecturer  exhibited  a  number  of  photographs,  some 
showing  switchboards  entirely  protected  by  screens.  Ihe 
electrical  men  did  not  think  tin-  ordinarily  practicable,  but 
in  the  main  they    agreed  with  the  bureau  expert. 

Mr.  Eugene  Holcomb,  managei  of  the  Consumers'  Lower 
Company,  St.  Laid,  emphasized  the  point  that  men  became 
careless. 

Mr.  K.  F.  Lack,  manager  of  the  Minneapolis  General 
Electric  Company,  said  he  believed  that  in  191 2  his  coni- 
pany    had   no    fatal   accident    and    told   of   its    safety    rules. 

Mr.  H.  J.  Gille,  assistant  general  manager  of  the  St.  Paul 
Gas  Light  Company,  said  that  his  company  has  used  a  set 
of  safety  rules  for  a  nu  fears.     He  spoke  of  the 

value  of  cut  out    switches   and   thought  an  investigation   of 
the  subject  very  important. 

Mr.  A.  Larney,  of  the  Minneapolis  General  Electric  I  om 
pany,  pointed  out  that  it  is  not  always  practicable  to  switch 
out  high-potential  wires  needing  attention.  Some  indus- 
tries dependent  on  central-station  energy  would  be  seriously 
embarrassed  if  this  were    Ion. 

Mr.  E.  T.  Street,  of  St.  Paul,  declared  that  it  is  often 
impossible  to  "kill"  all  the  wires  on  a  pole  to  effect  repairs 
on  a  certain  circuit.  What  ought  to  be  done  is  to  devise 
plans  so  that  the  work  may  he  done  in  safety  without  re- 
sorting to  this  drastic  alternative. 

Mr.  G.  Fabianke,  of  Sherburne,  excited  interest  by  the 
statement  that  in  his  town  the  Council  gives  the  electric- 
service  company  permission  to  remove  trees  where  the  lat- 
ter interfere  with  the  company's  wires.  Mr.  Ludwig  Kem- 
per, of  Albert  Lea,  admitted  that,  although  he  is  in  the 
electric-service  business,  he  would  rather  sec  the  trees  than 
the  poles,  lie  advocated  co-operation  with  the  owners  of 
shade  trees. 


Simple  Circuits  for  Wireless-Telegraph  Station 

Kindly  specify  the  simple  practical  circuits  necessary   for  the  operation 

of  a   wireless-telegraph   station.  C.    D.   O. 

For  a  receiving  station  the  necessary  circuits  and  appa- 
ratus consist  of  an  aerial  connected  to  ground  through  a 
tuning  coil,  and  a  condenser  in  series  with  a  detector  which 
is  shunted  around  the  tuning  coil.  A  [OOO-ohm  telephone 
receiver  bridged  around  the  detector  completes  the  neces- 
sary equipment.  In  the  sending  circuit  the  key,  the  battery 
and  the  primary  of  the  transformer  coil  are  connect 
series.  The  aerial  is  now  connected  directly  to  ground 
through  a  spark-gap.  The  secondary  of  the  transformer 
coil  and  a  condenser  bridge  the  spark-gap  and  complete  the 
sending  apparatus  necessary  for  operation  of  a  small  sta- 
tion. The  aerial  need  not  be  so  extensive  as  is  generally 
supposed.  In  many  instances  an  iron  fire  escape  can  be 
made  to  serve  as  an  aerial   for  a  small  receiving  station. 


Unequal  Heating  in  Transformers 

We  have  two  small  transformers  which  are  servinu  in  a  m 
tion  connected  in  series       h 

than  in  the  othei       W  lid  you  assign  f 

the  same   in   polyphase  as  in   sin  A.    K.    W. 

If  1  mnected  in  series  there 

certainty  that  they  will  d  otential  equally  bel 

them,  the  exact  division  depending  upon  the  chai 
of  the  magnetic  circuits.  The  three-phase  system,  in  which 
all  of  the  electrical  apparatus  is  star-connected,  has  been 
hat  the  same  characteristics.  The 
neutral  mav  drift  out  of  its  proper  place  and  there  will  be 
unequal  poti  een  it  and  the  three  conduct. 

1  unequal  loading  and  differences  in  trans- 
formers or  in  transmission  circuits.  Such  unbalancing 
would  cause  unequal  heating  .if  the  transformers,  and  when 
a  four-wire,  threi  distribution  is  em 

it  mav  seriously   interfere  with   the  voltage  regulation. 
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Generators,   Motors  and  Transformers 

Alternating-Current  Commutator  Motors. — L.  Barbil- 
lion  and  F.  Claret. — In  a  continuation  of  their  serial  on 
the  operation  of  single-phase  commutator  motors  the  authors 
discuss  with  the  aid  of  formulas  and  diagrams  repulsion 
motors  with  two  systems  of  primary  fields  and  repulsion 
motors  with  two  sets  of  brushes,  and  then  give  the  theory 
of  commutation  in  commutator  motors. — La  Houille 
Blanche,  December,  1912. 

Lamps  and  Lighting 

Street  Lighting. — An  illustrated  description  of  a  system 
of  electric  street  lighting  used  at  Southgate,  England,  and 
specially  adapted  for  tramway  roads.  The  essential  feature 
is  the  use  of  50-cp  metallic-filament  lamps  upon  the  tram- 
way span  wires,  in  suitable  fittings,  at  a  considerable  height 
over  the  roadway,  a  few  feet  from  the  curb  line. — London 
Elec.  Eng'ing,  Feb.  27,  19 13. 

Shades  and  Reflectors. — J.  G.  Clark  and  V.  H.  Mackin- 
ney. — A  paper  read  before  the  (British)  Illuminating  En- 
gineering Society.  The  paper  begins  with  some  remarks 
on  the  need  for  efficient  shading  and  the  choice  of  suitable 
methods  of  screening  and  directing  light.  The  chief  func- 
tions of  a  shade  are  analyzed  and  the  results  given  of  a 
series  of  tests  of  the  distribution  of  light  from  various 
shades  and  reflectors  with  gas  and  electric  lamps.  Subse- 
quently an  account  is  given  of  some  experiments  on  the 
shadows  cast  by  various  sources,  and  direct  and  indirect 
lighting  are  compared  in  this  respect.  Some  new  apparatus 
for  this  .purpose  is  described  and  illustrated.  In  conclusion 
appendices  are  added  containing  a  brief  account  of  four 
installations,  illustrated  by  photographs  taken  entirely  by 
artificial  light.  These  are  selected  with  a  view  to  illustrat- 
ing special  points  in  shading. — lllumiu.  Engineer  (London), 
March,  1913. 

Generation,  Transmission  and  Distribution 

Nonvegian  Power  Plant. — J.  Garstad. — An  illustrated 
article  on  the  water-power  station  of  the  city  of  Trondhjem 
in  Norway.  The  first  plant  was  erected  in  1900  with  a 
rating  of  10,000  hp,  and  a  second  additional  plant  in  1910 
with  a  rating  of  18,000  hp.  Since  the  city  of  Trondhjem 
has  48,000  inhabitants  but  only  a  few  industrial  plants,  it 
was  important  to  attract  as  many  of  the  inhabitants  as 
possible  as  customers,  and  for  this  purpose  a  flat  rate  of 
charging  was  devised.  But  at  the  same  time  the  consumers 
were  at  liberty  to  install  meters  and  pay  according  to  the 
amount  of  energy  used.  The  flat  rate  has  given  very  good 
results.  There  is  one  house  connection  per  nineteen  in- 
habitants and  one  consumer  per  five  inhabitants.  Out  of  the 
9500  consumers  of  electric  energy  for  lighting  purposes  only 
100,  with  connections  amounting  to  230  kw,  have  watt-hour 
meters  and  pay  according  to  the  energy  consumed;  1000 
(with  a  rating  of  1800  kw  of  connections)  have  maximum- 
demand  indicators  or  apparatus  limiting  the  power,  and 
8400  (with  a  rating  of  1400  kw  of  connections)  pay  a  flat 
rate  per  lamp.  From  the  consumers  with  watt-hour  meters 
the  station  received  in  1912  $16.75  Per  kw  or  $40  per  con- 
sumer, while  the  consumers  with  maximum-demand  indi- 
cators or  limiting  devices  paid  $25  per  kw  or  $45  per  con- 
sumer, and  the  consumers  with  flat  rate  per  lamp  paid  $45 
per  kw  or  $7.50  per  consumer.  Even  if  the  lamps  installed 
for  a  flat  rate  are  used  twice  as  much  as  the  lamps  metered 


in  the  hours  of  maximum  load,  the  flat-rate  consumers  are 
more  advantageous  to  the  central  station  than  the  consum- 
ers who  have  meters.  In  Trondhjem  the  yearly  hours  dur- 
ing which  the  flat-rate  consumers  use  electric  energy  are 
from  1200  to  1500,  but  when  electric  cooking  and  heating 
become  more  general  this  may  increase  to  3000  hours.  Load- 
factor  curves  are  given. — Elek.  Zcit.,  Feb.  20,  191 3. 

Poivcr  Requirements  of  Fans  and  Blowers. — C.  W. 
Drake. — After  a  description  of  the  features  of  centrifugal 
fans,  disk  or  propeller  fans  and  positive-pressure  blowers, 
the  author  gives  formulas  for  calculating  the  power  re- 
quirement from  the  volume  of  air  handled  and  the  pressure 
of  vacuum  obtained.  In  making  recommendations  for  mo- 
tors to  be  used  as  driving  blowers  or  exhausters  it  should 
be  remembered  that  the  name-plate,  size  or  number  gives 
no  indication  whatever  of  the  amount  of  power  required. 
The  same  fan  will  require  many  times  as  much  power  in 
some  conditions  of  service  as  will  be  required  under  other 
conditions.  If  the  volume  and  pressure  are  known,  the 
application  is  a  simple  one,  but  for  some  purposes  the  only 
way  in  which  the  required  volume  and  pressure  can  be 
satisfactorily  determined  is  by  trial.— Elec.  lour.,  March. 

1913- 

Development  of  Water-Powers. — Leon  Mahl. — A  report 
to  the  Fourth  Congress  of  Public  Works  in  Paris  discuss- 
ing the  technical  and  commercial  factors  which  must  be 
taken  into  consideration  in  the  development  of  water- 
powers,  especially  with  respect  to  the  height  of  the  falls. — 
La  Houille  Blanche,  January,  1913. 

Modern  Condensing  Systems. — A.  E.  Leigh  Scanes. — A 
paper  read  before  the  (British)  Institution  of  Mechanical 
Engineers.  The  object  is  to  indicate  as  briefly  as  possible 
the  lines  along  which  development  in  condensing  systems 
has  taken  place  during  recent  years  and  will  probably  con- 
tinue in  the  future.  It  is  shown  that  the  tendency  is  toward 
smaller  and  cheaper  plants  of  high  vacuum  efficiency  and 
toward  simplicity  in  auxiliaries  as  exemplified  by  rotary 
pumps. — London  Engineering,  Feb.  21,  1913. 
Traction 

Single-Phase  Traction  in  Europe.- — An  illustrated  de- 
scription of  two  European  single-phase  railways.  The 
first  is  the  Mittenwald  electric  railway  of  105  km  (63  miles) 
length,  running  through  mountainous  districts  in  Bavaria 
and  Austria.  For  transmission  an  emf  of  50,000  volts  is 
employed  and  special  care  was  taken  in  choosing  a  suitable 
type  of  insulator.  The  overhead  line  follows  a  series  of 
sharp  curves,  and  the  poles  have  to  withstand  the  jerks 
produced  by  the  swift  motion  of  the  current  collectors. 
Investigation  showed  that  only  chain-link  (disk)  insulators 
would  withstand  this  heavy  stress,  no  part  of  these  insu- 
lators being  exposed  to  traction  or  inflection  strains.  The 
type  of  insulator  ultimately  developed  possesses  a  breaking 
strength  of  from  7800  kg  to  8000  kg  (about  3600  lb.) 
with  a  weight  of  only  2.8  kg.  It  also  possesses  excellent 
insulating  qualities.  An  essential  difference  between  this 
insulator  and  those  used  by  American  engineers  is  that  the 
channels  are  not  of  circular  cross-section,  and  instead  of 
a  wire  rope  exposed  to  rusting,  steel  bands  applied  through- 
out their  width  on  the  porcelain  (so- as  not  to  injure  the 
enamel)  are  used  to  fix  it.  After  fitting  the  insulators  in 
position,  the  channels  are  filled  in.  thus  preventing  any 
water  from  entering  and  freezing  within  the  insulator.     An- 
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other  distinctive  feature  is  the  flexible  armature  of  the  in- 
sulator, which  absorbs  all  shocks,  thus  preventing  any 
damage  to  the  enamel.  The  rolling  stock  of  the  Mitten 
wald  railway  at  present  comprises  nine  locomotives,  each 
having  a  normal  output  of  800  hp.  The  maximum  gradient 
of  36.4  per  mile  is  found  extensively  on  this  railway;  each 
locomotive  will  haul  over  this  gradient  a  gross  train  weight 
of  124  tons  at  about  30  km  per  hour,  which  corresponds  to 
a  tractive  effort  of  about  7500  kg.  The  driving  motor  is  a 
twelve-pole  single-phase  commutator  machine  of  800  hp 
normal  output,  at  a  speed  of  30  km  per  hour.  It  is  designed 
on  the  A.  E.  G.  system,  in  accordance  with  which  the  cur- 
rent in  the  armature  is  produced  by  transformer  effects. 
The  rotor  winding  is  closed  by  short-circuiting  brushes, 
thus  obtaining  the  secondary  winding  of  a  transformer,  the 
primary  winding  of  which  is  the  field  winding  of  the  stator. 
Excitation  is  effected  from  the  rotor,  current  being  supplied 
to  the  armature  through  another  pair  of  brushes  from  a 
special  exciter  transformer  connected  up  in  series  with  the 
stator  winding.  A  brief  discussion  is  added  of  the  Rjuken 
railway,  which  is  the  first  standard-gage  electric  railway  in 
the  south  of  Norway  to  be  installed  on  the  single-phase 
system.  It  is  mainly  intended  for  the  transport  of  the 
artificial  saltpeter  manufactured  in  Saaheim  to  Notodden. 
The  rolling  stock  comprises  three  four-axle  and  two  two- 
axle  locomotives.  The  former  have  two  bogie  trucks  and 
are  fitted  with  four  alternating-current  motors,  each  having 
an  hourly  rating  of  125  hp  and  weighing  approximately 
46  tons.  The  two-axle  locomotives  have  two  motors  of  the 
same  size  and  weigh  about  23  tons.  The  locomotives  are 
constructed  for  a  line  pressure  of  from  10,000  volts  to 
11,000  volts  at  from  15  cycles  to  16  cycles  and  are  designed 
for  contactor  control. — London  Elec.  Review,  Feb.  28,  1913. 

Installations,  Systems  and   Appliances 

Austrian  Central-Station  Statistics. — L.  Rosenuaum. — 
The  Austrian  central-station  statistics  compiled  by  the 
Electrical  Society  of  Vienna  have  been  enlarged  in  the 
present  year  by  including  statistics  of  Austrian  railways, 
giving  data  on  sixty-four  electric  roads  with  1040  km 
(624  miles)  length  of  track.  The  central-station  statistics 
give  data  of  854  public  central  stations  in  Austria.  Of 
these  335  are  owned  by  municipalities  and  519  are  privately 
owned.  There  are  143  central  stations  transmitting  energy 
over  districts  for  agricultural  purposes.  Since  there  are 
2000  cities  and  towns  in  Austria  in  which  electric  energy  is 
sold,  there  must  be  1150  cities  and  towns  which  are  supplied 
with  energy  from  a  power  station  in  a  neighboring  city. 
On  Jan.  I,  1907,  there  were  446  central  stations  (with  a 
generator  rating  of  168,850  kw)  ;  on  July  1,  1910,  there 
were  675  central  stations  (318,614  kw),  and  on  Jan.  1, 
1913,  there  were  854  central  stations  (457,010  kw).  The 
systems  used  by  the  different  stations  are  as  follows:  309 
stations  (71,863  kw)  use  the  direct-current  system  witli 
storage  batteries;  182  stations  (6653  kw)  use  the  direct- 
current  system  without  storage  batteries;  seventeen  stations 
use  the  single-phase  system  and  four  stations  the  two-phase 
system,  the  combined  rating  of  these  twenty-one  stations 
being  48,872  kw  ;  285  stations  (172,29.'  kw )  use  the  three- 
phase  system,  and  fifty-seven  stations  (157,330  kw)  use  the 
combined  alternating-current  and  direct-current  system. 
The  three-phase  stations  have  lately  shown  the  greatest 
increase,  both  with  respect  to  their  number  and  to  their 
rating.  Six  hundred  and  fifty-two  stations  144,275  kw  ag- 
gregate capacities)  have  a  generating  rating  of  up  to 
250  kw  each;  seventy-eight  stations  (28,652  kw)  have  a 
rating  of  from  251  to  500  kw ;  fifty-one  stations  (29,350 
kw)  have  a  rating  of  from  501  kw  to  1000  kw ;  thirty-one 
stations  (42,380  kw)  have  a  rating  of  from  1000  kw  to 
2000  kw ;  nineteen  stations  (68.050  kw  )  have  a  rating  of 
from  2000  kw  to  5000  kw.  and  thirteen  stations  (215. 150 
kw)  have  a  rating  above  5000  kw.  As  to  the  source  of 
power    the    following    figures    are    given:    375    stations    use 


water-power,    138   stations   steam   power,    104   station 
power,  ninety-six  stations  water  and  steam,  sixty-three  sta- 
tions  water  anil  gas,  twenty  stations  steam  and  gas,  thirteen 
stations  steam,  water  and  gas.     In  607  systems  (60,000 
overhead    wires    are    used;    in     132    systems    (144,000    kw  j 
cabh  i  are  used;  in  235  systems  (222,000  kw)   both  1 
and  overhead  wires  are  used.     Some  details  are  also  given 
concerning   the   distribution    systems.      It   appears   that   in 
recent  distribution  systems  the  three-wire  system  with  from 
200  volts  to  250  volts  finds  most  favor. — Elek.  und  Masch. 
(Vienna),  Feb.   16,  1913. 

Electrical  Progress  in  China. — A  long  editorial  discussion 
of  the  electrical  advances  taking  place  in  Shanghai.  The 
new  Riverside  power  station  is  designed  to  accomri 
a  plant  of  14,000-kw  rating  and  the  first  instalment  amounts 
to  4000  kw,  but  it  has  already  been  decided  to  install  two 
more  5000-kw  turbo-alternators.  In  order  to  advertise 
electricity  the  station  will  use  "everything  electrical,"  and 
it  pays  much  attention  just  now  to  electric  vehicles.  Elec- 
tric radiators  are  being  readily  adopted  by  Chinese  con- 
sumers. The  total  connections  of  electric  heaters  and 
cookers  in  Shanghai  now  aggregate  over  500  kw.  A  num- 
ber of  cotton  mills  are  being  electrified.  Attention  is  called 
to  the  fact  that  German  firms  are  securing  the  bulk  of  this 
work. — London  Elec.  Review,  Feb.  28,  1913. 

Wages  in  British  Central  Stations. — J.  S.  Ainsworth. — 
In  reply  to  an  inquiry  as  to  wages  and  vacations  in  British 
central  stations,  forty-seven  stations  send  replies  concern- 
ing maximum  and  minimum  salary,  average  hours  per  week 
of  charge  engineers  and  switchboard  engineers,  also  as  to 
Sunday  and  vacation  arrangement  and  emergency  arrange- 
ment. The  results  are  given  in  form  of  three  tables. — 
London  Elec.  Review,  Feb.  28,  1913. 

Charging  Storage  Batteries. — A  note  on  a  recent  British 
patent  (No.  5434,  1912)  of  K.  von  Dreger.  To  minimize 
the  loss  in  the  series  resistor  generally  used  in  charging 
small  accumulators  from  lighting  mains,  the  cells  to  be 
charged  are  connected  in  parallel  with  a  large  storage 
battery  through  scries  resistors.  This  storage  battery  is 
permanently  in  series  with  the  mains. — London 
Eng'ing,  Feb.  20,  1913. 

Alternating-Current  Switchboards. — C.  II.  Sanderson. — 
This  continuation  of  his  illustrated  serial  on  switchboards 
for  alternating-current  stations  deals  with  remote  mechan- 
ically controlled  switchboards,  their  advantages,  applications 
and  types. — Elec.  Jour.,  March,  1913. 

Wires,  Wiring  and  Conduits 

Cables  for  Shafts  in  Mines. — E.  Kit  burn  Scott. — In  an 
illustrated  paper  read  before  the  Association  of  Mining 
Electrical  Engineers  in  London  the  author  recommends  that 
high-tension  aluminum  cables  be  used  in  mine  shafts;  that 
armoring  should  be  dispensed  with  on  shaft  cables,  a  return 
path  for  current  being  provided  by  metal  work  already  in 
the  shaft  or  by  steel  ropes  specially  suspended  to  serve  this 
purpose;  thai  siliceous  tire  rubber  be  employed  in  place  of 
steel  to  provide  mechanical  protection  on  cables  exposi 
moisture  and  hard  wear,  and  that  split  telegraph  poles  be 
used  in  place  of  the  sawn  casing  hitherto  used  when  cables 
have  been  inclosed. — London  Elec.  Review,  Feb.  28,  [913. 

Kloctrophysics  and  Magnetism 
Vacuum  Tube  Discharge  in  a  Magnetic  Field. — X.  A. 
Kent  and  R.  M.  Frye.— An  abstract  of  an  American 
Physical  Society  paper.  Although  many  have  studied 
vacuum-tube  discharge  in  a  magnetic  field,  no  investigator 
has  fully  identified  the  resulting  spectrum  and  classified  the 
effects  obtained  upon  the  creation  ^<i  the  field.  The  writers 
have  found  that  the  decrease  of  the  effective  cross-section 
of  the  tube  and  the  sand-blast  action  of  the  ions  deflected 
against  the  glass— both  caused  by  the  magnetic  field — 
result  in  the  production  of  one  or  more  of  the  following 
classes  I  <  I    Chose  of  impurities  in  the  tube: 
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examples,  hydrogen  appearing  in  an  argon  tube  and  argon 
in  a  nitrogen  tube.  (2)  Those  of  dissociation  products  of 
the  original  gas;  example,  the  oxygen  spectrum  appearing 
in  a  carbon-monoxide  tube.  (3)  Those  of  dissociation  prod- 
ucts of  the  glass;  example,  sodium  and  oxygen  lines  appear- 
ing in  the  spectra  given  by  many  tubes  when  in  the  field. 
The  case  of  nitrogen  and  argon  above  mentioned  is  of 
special  interest,  as  some  of  the  lines  of  the  blue  spectrum 
of  argon  persist  for  at  least  ten  minutes  after  the  magnetic 
field  is  removed,  and  the  reappearance  of  the  band  spectrum 
of  nitrogen  is  gradual.  This  is  a  unique  phenomenon. — 
Phys.  Rev.,  March,  1913. 

Effect  of  Magnetization  on  Thermal  Conductivity. — N.  I\ 
Smith. — An  abstract  of  an  American  Physical  Society 
paper.  Contradictory  results  have  been  obtained  by  other 
observers.  The  present  investigation  has  been  confined 
thus  far  to  a  determination  of  the  change  produced  in  the 
thermal  conductivity  of  iron  by  a  longitudinal  field.  Obser- 
vations have  been  made  on  metallic  tubes  y%  in.  in  diameter 
and  about  3  ft.  in  total  length.  The  iron  tube  and  a  com- 
parison tube  of  brass  were  mounted  side  by  side.  One  end 
of  each  of  these  tubes  was  maintained  at  a  constant  tem- 
perature of  from  200  deg.  to  225  deg.  The  two  tubes  were 
surrounded  by  similar  solenoids,  connected  in  series.  The 
coil  surrounding  the  comparison  tube  was  wound  non-in- 
ductively,  while  the  winding  of  the  other  could  be  changed 
from  non-inductive  to  inductive  by  a  commutator.  By  a 
suitable  arrangement  of  thermocouples  two  points  of  equal 
temperature  were  determined  in  the  two  tubes,  while  there 
was  a  non-inductive  current  in  each  coil.  The  magnetic 
field  was  then  applied  to  the  iron  tube  by  shifting  the  com- 
mutator, and  after  time  had  been  given  for  temperature 
conditions  again  to  become  steady  the  point  of  equal  tem- 
perature in  this  tube  was  again  determined.  Fields  up  to 
163  c.g.s.  units  were  employed.  The  sensitiveness  of  the 
apparatus  was  such  that  a  change  of  conductivity  of  0.1  per 
cent  could  have  been  detected  with  certainty,  yet  in  no 
case  was  an  effect  as  great  as  this  observed. — Phys.  Review, 
March,   1913. 

Units,  Measurements  and  Instruments 

Damped  Moving-Magnet  Galvanometer.- — C.  Fery. — In 
all  commercial  galvanometers  with  moving  magnets  the 
coil  encircles  the  two  poles  of  the  magnet  so  that  the  in- 
terior diameter  of  the  coil  must  have  at  least  the  length  of 
the  moving  magnet.  If,  on  the  other  hand,  only  one  of 
the  poles  is  subjected  to  the  action  of  the  coil,  it  is  possible 
to  make  the  internal  diameter  of  the  coil  very  small.  This 
results  in  an  increase  of  the  counter  emf  due  to  a  displace- 
men  of  this  pole  and  to  a  decrease  of  the  resistance  of  the 
wire  of  the  coil.  In  consequence  of  this  such  strong  cur- 
rents are  produced  on  short-circuit  in  the  coil  during  a 
displacement  of  the  magnet  that  an  important  damping 
effect  is  obtained.  This  condition  can  be  realized  by  placing 
each  pole  of  the  suspended  magnet  between  two  pairs  of 


amp.  Each  of  the  four  coils  has  an  external  diameter  of 
1 -'  mm  and  has  160  turns  of  wire  of  0.5  mm.  The  resistance 
of  the  four  coils  in  series  is  only  2  ohms.  The  duration  of 
oscillation  is  fifteen  seconds.  The  author  expects  to  in- 
crease   the    sensibility    still    further    by    using    a    magnetic 


FIG.    I MAGNET   SUSPENDED   BETWEEN    COILS 

coils  near  enough  to  constitute  a  single  solenoid,  as  shown 
in  Fig.  1,  while  Fig.  2  shows  an  astatic  arrangement  made 
up  of  the  combination  of  identical  bars  joined  together  in 
twos,  poles  of  the  same  sign  being  connected  together.  A 
testing  galvanometer  of  this  kind  gave  a  deflection  of  1  mm 
on  a  scale  at  a  distance  of  I  m  for  a  current  of  0.000000000& 


FIG.    2 AN    ASTATIC   ARRANGEMENT 

casing  and  a  suspension  wire  of  quartz. — Comptcs  Rendits, 
Vol.  C'LV,  page  1008;  abstracted  in  La  Revue  Elec,  Feb. 
21,   1913. 

Micropyromctcr. — G.  K.  Burgess. — An  abstract  of  an 
American  Physical  Society  paper.  A  small  incandescent 
lamp  is  mounted  within  the  Huyghens  eyepiece  of  an  ordi- 
nary microscope,  which  is  then  used  as  a  Morse  or  Holborn- 
Kurlbaum  pyrometer.  Combined  with  a  suitable  furnace, 
such  as  platinum  or  other  metallic  strip  heated  electrically 
in  vacuo  or  in  a  suitable  gas  such  as  hydrogen,  melting 
points  and  emissivities  of  minute  specimens  (0.0 1  to  0.001 
milligram  or  less)  are  readily  observed.  The  apparatus  is 
most  conveniently  calibrated  empirically  in  terms  of  known 
melting  points.  It  is  being  used  for  measurements  on  the 
rare  refractory  elements. — Phys.  Rev.,  March,  1913. 

Comparison  of  Small  Electrostatic  Capacities. — J.  C. 
Hubbard  and  H.  F.  Stimson. — An  abstract  of  an  American 
Physical  Society  paper.  The  electrostatic  capacities  of 
small  bodies  such  as  lead  wires,  binding  posts,  electrometers, 
small  spheres  or  the  change  in  capacity  when  two  such 
bodies  are  joined,  as  when  a  lead  wire  is  connected  to  a 
sphere,  are  compared  by  the  method  of  divided  charge  with 
the  capacity  of  a  straight  wire  used  as  a  standard.  The 
instrument  making  these  experiments  possible  is  a  gold-leaf 
electroscope  of  constant  capacity.  The  method  is  especially 
applicable  for  measuring  the  capacities  of  bodies  used  in 
oscillation  and  ionization  experiments. — Phys.  Rev.,  March, 

•913 

Telegraphy,  Telephony  and  Instruments 

Sounder  in  Submarine  Telegraphy. — E.  Raymond- 
Barker. — An  illustrated  article  on  John  Gott's  new  prin- 
ciple of  telegraph  working,  which  enables  the  ordinary 
Morse,  with  its  attendant  automatic-translation  facilities,  to 
be  worked  on  long  submarine  cables.  The  consequent  close 
succession  of  signals,  whether  dots  or  dashes,  of  alternate 
+  and  —  polarity,  not  only  tends,  during  the  progress  of 
a  letter  or  of  a  word,  to  keep  a  cable  in  an  electrically 
neutral  condition  but  also  discourages  distortion.  While 
complimenting  highly  Scott's  achievement  the  author  points 
out  that  cable  Morse  telegraphy  is  not  entirely  new  and 
gives  an  outline  of  the  achievements  of  Pierre  Picard. 
Picard  sought  to  arrive  at  absolute  sign  alternation,  com- 
bined with  equality  in  the  strength  and  duration  of  actual 
electrical  charges,  and  this  without  any  reference  to  the 
duration  of  an  actual  signal — that  is  to  say,  to  the  duration 
of  the  interval  between  the  first  impulse  of  a  given  sign 
and  the  following  impulse  of  opposite  sign.  What  differ- 
entiates Picard's  principle  from  all  others  employed  or 
tried  up  to  his  time  has  been  his  absolute  abandonment  of 
any  idea  of  bringing  back  the  electrical  condition  of  the 
cable  to  a  neutral  condition  after  the  application   of   each 
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charge.  Picard  has  brought  about  that  each  transmitted 
impulse  finds  the  cable  in  a  symmetrically  neutral  electrical 
condition.  In  other  words  a  +  charge  finds  the  cable  in- 
fluenced by  a  —  charge  of  known  value;  a  —  charge  finds 
in  the  cable  a  +  charge  equal  to  the  preceding  —  charge 


Book  Review 


FIG.  3 PICARD  AND  GOTT  TRANSMISSION  PRINCIPLES  COMPARED 

and  so  on.  Fig.  3  compares  the  Picard  and  the  Gott  trans- 
mission principles,  and  shows  the  word  "Picard"  in  con- 
ventional graphs  illustrative  of  the  two  principles,  and  in 
corresponding  Morse.  The  Picard  system  is  illustrated  in 
A,  the  Gott  system  in  B.  Fig.  4  shows  the  master  device 
of  Pierre  Picard,  applicable  to  hand  Morse,  to  Wheatstone 
automatic,  to  the  Hughes  or  to  the  Baudot.  In  the  illus- 
tration a  simple  cable  Morse  circuit  is  shown.  Continuous 
lines  represent  main  circuit,  interrupted  lines  the  local  cir- 
cuits; /?,  and  R2  are  two  polarized  relays;  LBV  and  LB2 
are  local  batteries.  Owing  to  the  presence  of  the  local  con- 
denser L  C  any  depression  of  key  k  causes  a  momentary 
"kick"  of  relay  tongue  7\  up  against  its  stop  contact  on  the 
+  pole  of  the  sending  battery  3"  B2.  Again,  each  time  A.' 
comes  to  rest  after  each  dot  or  dash  the  relay  tongue  7", 
makes  a  momentary  contact  against  its  stop  contact  on  the 
—  pole  of  S  Bv  During  the  interval  between  the  two-relay 
tongue  kicks  caused  respectively  by  the  depression  and  the 
raising  of  K,  the  sending  end  of  the  cable  remains  insulated 
on  the  electrically  connected  tongues  7",  and  7",  at  rest.  A 
graphic  presentment  of  the  working  of  the  momentary  -f- 
and  —  impulses  is  shown  by  A  in  the  first  diagram,  which 
does  not  pretend  to  represent  the  real  electrical  conditions 
in  the  cable.  At  the  receiving  end  of  the  line  is  SCR,  a 
suspended-coil  relay  specially  designed  by  Picard.  The 
coil  has  no  self-retractive  force,  but  is  absolutely  free  to 
respond,  in  its  movements,  only  to  cable  impulses.  Between 
the  "relay"  and  earth  is  the  receiving  condenser  RC.  It 
will  be  seen  that  in  Picard's  system  -f-  and  —  momentary 
impulses  cancel  out,  whether  in  a  signal,  a  letter,  a  word 


FIG.    4 PICARD  S    MASTEK    DEVICE 

or  1000  words.  The  Gott  system  of  transmission,  illus- 
trated in  B,  if  subjected  to  similar  analytical  treatment, 
gives  interesting  results,  showing  a  certain  +  percentage 
of  overcharge  in  some  cases  and  a  —  percentage  in  others, 
but  balancing  out  very  evenly  on  the  whole. — London  Elec. 
Review,  Feb.  28,  1913. 


An  Expensive  Experiment.  The  Hydroelectric  Power 
(  ommission  of  Ontario.  By  Reginald  Pelhanv  Bolton. 
New  York:  Baker  &  Taylor  Company.  281  pages, 
illus.  Price,  $1.25. 
The  story  contained  in  this  book,  which  covers  the  estab- 
lishment and  operation  of  the  Ontario  transmission  scheme, 
would  be  interesting  at  any  time.  Making  its  appearance 
at  a  time  when  the  State  of  New  York  is  considering  the 
adoption  of  the  scheme  tried  by  the  Province  of  Ontario, 
it  is  doubly  interesting  and  instructive.  The  author  has 
evidently  spent  considerable  time  in  assembling  and  pre- 
senting information  not  easily  obtainable  which  relates  to 
the  workings  of  a  governmental  undertaking  after  the 
general  lines  of  which  it  is  intended  that  the  New  York 
scheme  is  to  be  patterned.  He  claims  that  such  schemes 
as  these,  while  appearing  under  the  guise  of  conservation 
or  other  beneficial  activities,  are  in  reality  proposed  for 
political  ends  only,  and  he  anticipates  that  an  exposition 
of  their  fallacies  will  not  be  well  received,  to  put  it 
mildly,  in  certain  quarters.  The  strangest  part  of  the 
situation,  as  set  forth,  is  the  small  desire  apparently  felt 
by  the  inhabitants  of  the  progressive  Canadian  Province 
in  which  the  experiment  is  being  tried  to  ascertain  for 
themselves  the  whole  truth,  instead  of  accepting  com- 
fortably and  somewhat  blindly  the  statements  issued  by 
those  in   responsible  charge. 

Considering  more  particularly  the  Canadian  experiment, 
the  author  makes  it  appear  that  the  political  bait  which 
has  been  dangled  before  the  eyes  of  taxpayers  is  the  very 
beautiful  theory  that  everyone,  no  matter  how  situated, 
would  share  in  the  benefits  of  having  an  unlimited  supply 
of  electricity  brought  to  his  door  at  cost.  He  argues  that 
the  theory  does  not  work  out  very  well  in  practice,  and 
that  sooner  or  later  the  taxpayers  will  realize  that  they 
have  financially  backed  and  assumed  responsibility  for  a 
project  which  apparently  supplies  energy  to  a  few  of  the 
inhabitants  at  less  than  cost  while  others  will  be  obliged 
to  make  up  the  deficit.  It  has  been  denied  by  the  pro- 
moters that  any  increased  taxation  will  result  from  these 
operations.  But  the  author  maintains  that  this  is  incon- 
ceivable when  it  is  considered  that  several  of  the  activi- 
ties embraced  in  the  experiment  have  been  carried  on  at 
the  expense  of  the  Province  as  a  whole;  for  instance, 
the  purchasing  of  materials,  the  canvassing  of  prospective 
motor  users  and  the  free  engineering  which  has  been 
done  for  some  of  the  cities  and  towns  served. 

When  a  private  company  in  the  ordinary  course  of 
events  enters  the  field  to  supply  conveniences  to  a  com- 
munity it  is  taxed  and  bears  a  portion  of  the  expense 
of  that  community  and  thus  proportional*  U  reduces  the 
taxes  paid  by  others.  The  service  supplied,  being  a  con- 
venience and  not  a  necessity,  is  not  used  by  all  and  is  paid 
for  only  by  those  using  it.  On  the  other  hand,  no  taxes 
are  paid  on  equipment  used  in  the  Canadian  experiment 
for  furnishing  similar  service  to  comparatively  uu  users. 
Mr.  Bolton  draws  attention  to  the  light  that  is  beginning 
to  dawn  in  some  of  the  cities  using  the  energy,  such  as 
Berlin,  Ontario,  where  requests  have  recently  been  made 
that  the  apparent  book  profits  shall  be  used  toward  the 
reduction  of  general  taxation  in  that  city.  These  re 
it  seems,  have  no!  been  granted. 

It  is  understood  that  the  material  included  in  the  book 
formed  a  large  portion  of  the  minority  report  of  the 
committee  of  the  Xew  York  Legislature  on  the  hydro- 
electric system  of  Ontario  before  which  Mr.  Bolton  re- 
cently save  testimony  to  show  that  the  system  is  not 
operating  so  successfully  as  claimed  by  those  in  charge. 
The  book  will  be  read  with  much  interest  both  by  those 
who  agree  with  the  author's  presentation  and  by  those 
who   do  not. 
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New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Socket  Extension  for  Unskirted-Base  Lamps 

The  lamp  manufacturers  are  now  furnishing  the  6o-watt 
tungsten  lamp  with  unskirted  medium  screw  base.  The 
distance  from  the  base  contact  to  the 
center  of  the  filament  has  thus  been 
shortened  approximately  an  inch  and 
the  former  proper  relation  between 
filament  and  reflector  accordingly 
destroyed. 

A  socket  extension  made  by  the 
Benjamin  Electric  Manufacturing 
Company,  Chicago,  meets  this  condi- 
tion by  lengthening  the  sockets  enough 
to  overcome  the  defect.  The  new 
type  of  lamps  can  thus  be  used  and 
proper  lighting  results  obtained  with- 
out   change    of    reflector.      Changes 

from  a  larger  to  a  smaller  size  lamp  can  also  be  made  by 
means  of  the  same  device. 


SOCKET   EXTENSION 

FOR    TUNGSTON 

LAMP 


Meter-Testing  Set 

A  meter-testing  set,  known  as  the  "Knopp  set,"  has  been 
placed  on  the  market  by  the  Western  Electro-Mechanical 
Works,  Oakland,  Cal.  The  apparatus,  which  weighs  com- 
plete only  8  lb.,  consists  of  a  light  box  holding  the  resistor, 
upon  which  is  mounted  an  indicator  which  shows  the  watts 
applied  to  the  meter  being  tested  and  also  indicates  the 
current  and  line  voltage  during  the  test.  A  regulating 
slide  is  provided  for  holding  the  power  supplied  at  a  pre- 
determined value. 

The  test  set  is  used  in  such  a  manner  as  to  do  away 
with  all  computation  for  ascertaining  the  accuracy  of  the 
meter.  The  tester  applies  to  the  meter  values  of  watts, 
which  are  numerically  decimal  multiples  of  the  watt-hour 
calibrating   constant,    K,    of    the    meter,    thus    causing    the 


METER-TESTING    SET 

meter,  if  correct,  to  complete  a  certain  number  of  revo- 
lutions in  one  one-hundredth  of  an  hour.  This  time  in- 
terval is  measured  with  a  special  stop-watch  which  makes 
one  revolution  in  one  one-hundredth  of  an  hour  and  has  a 
decimally  divided  scale  so  that  it  will  read  in  millihours 
and  tenths  thereof. 

If   the   meter   being   tested    is    incorrect,   the   watch    will 


show  at  once  the  correction  factor  of  the  meter ;  for  in- 
stance, if  the  watch  has  passed  through  104  divisions  before 
the  meter  has  completed  the  allotted  number  of  revolutions, 
the  meter  has  a  correction  factor  of  1.04,  or  is  approxi- 
mately 4  per  cent  slow. 

The  simple  rule  for  testing  is  to  apply  a  multiple  of 
(iooX^Q  watts  to  the  meter.  For  a  load  of  one  hundred 
times  K  one  revolution  is  counted ;  for  two  hundred  times 
K  two  revolutions,  and  so  on. 


Circular  Snap  Switches 

The  Trumbull  Electric  Manufacturing  Company,  Plain- 
ville,  Conn.,  has  brought  out  a  line  of  circular  snap  switches, 
some  of  which  are  illustrated  herewith.  They  are  especially 
notable  on  account  of  the  smooth  action  and  the  strong 
and  rigid  construction. 

The  best  movement  in  this  type  of  switches  is  obtained 
by  the  use  of  an  eccentric.  In  these  switches  use  is  made 
of  a  large  release  plate  and  two  bearings,  one  at  each  end, 


FIGS.    I    TO    3 — SINGLE    AND    MULTI-POLE    SNAP    SWITCHES 

so  that  the  eccentric  can  move  the  release  plate  easily  and 
smoothly.  The  ratchet  plate  is  secured  in  a  larger  plate, 
which  is  recessed  into  the  porcelain  base  and  secured  by 
means  of  a  brass  bushing,  the  latter  in  turn  forming  a  long 
and  rigid  bearing  for  the  spindle.  The  locking  and  releas- 
ing parts  are  made  of  hardened  steel.  The  wire  spring  is 
long  and  flexible  and  the  blades  have  a  large  contact  sur- 
face. The  dials  are  fastened  directly  to  the  spindle,  thereby 
obviating  the  tendency  to  get  loose  which  is  said  to  show  it- 


FIGS.  4  TO  6 CIRCULAR  SNAP  SWITCHES 

self  with  dials  fastened  to  the  blade  mechanism.  In  mul- 
tiple-pole switches  the  pair  of  contact  plates  are  mounted 
in  different  planes,  increasing  the  break  distance  and  also 
the  factor  of  safety. 

The  terminals  in  all  but  the  smallest  sizes  are  flat  so  that 
the  screws  are  operated  directly  from  the  front,  which 
makes  installation  easier  especially  near  a  corner. 
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"Triple-Heat"  Electric  Iron 

An  electric  iron  which  is  of  unusual  interest  on  account 
of  the  flexibility  of  heat  intensity  and  the  localization  of 
the  heat  has  recently  been  patented  and  placed  on  the  mar- 
ket by  the  Waage  Electric   Company,  674  West  .Madison 

Street,  Chicago.  In 
fact,  with  the  connec- 
tions available  four 
different  heats  can  be 
obtained,  but  by  the 
manufacturer  the  iron 
is  called  the  "triple- 
heat"  flatiron. 

From  the  illustra- 
tion it  will  be  noted 
that  the  switch  block 
is  marked  on  one 
side  "hot";  on  the 
other  side  it  is 
marked  "medium." 
The  regulation  of  the 
heat  is  accomplished  through  attaching  this  block  in  differ- 
ent ways  to  the  plugs.  The  heating  element  consists  of 
mica  leaves  around  which  the  heating  coils  are  wound. 
each  one  of  the  latter  being  connected  to  isolated  terminals, 
which  in  turn  are  connected  to  the  plugs.  Through  the 
switching  mechanism  more  heat  can  also  be  applied  to 
either  the  front  or  the  rear  of  the  iron  as  may  be  desired. 
The  two  extensions  at  the  rear  of  the  iron  take  the  place 
of  a  stand,  it  being  considered  easier  to  tip  an  iron  back 
than  to  lift  it  to  a  stand. 


TRIPLE- HEAT        FLATIRON 


Lamp  Giving  Fog-Penetrating  Light 

It  has  been  recognized  in  lighthouse  and  marine  work 
that  a  golden-yellow  light  will  penetrate  fog  and  mist  to  a 
greater  degree  than  ordinary  white  light.  A  lamp  for  such 
service  made  by  the  Esterline  Company,  Lafayette,  Ind., 
has  recently  been  submitted  to  extensive  tests  on  the  Great 
Lakes  and  on  the  seacoast.  The  glass  used  in  these  lamps 
possesses  a  greenish-yellow  color,  which  is  said  to  give  to 
the  light  a  remarkable  penetrative  power.  In  a  similar 
lamp  placed  on  the  market  by  the  same  company  for  elec- 
tric railways  and  steam  and  mining  locomotives  a  new  fea- 
ture is  the  reflector,  which  consists  of  a  molded  plate-glass 
parabola,  ground  accurately  to  size  and  shape  and  pol- 
ished and  silvered  like  a  plate  mirror.  On  account  of  the 
great  efficiency  of  the  reflector,  the  heat  as  well  as  the  light 
is  reflected  so  that  the  front  glass  will  not  remain  coated 
with  snow  or  ice  in  even  the  coldest  weather. 


HEAD]    \\!l'    I'M;    LOCOMOTIVES    AND   CARS 


A  standard  spherical  incandescent  bulb  is  used  with  a 
standard  Edison  base.  The  front  of  the  lamp  is  hinged 
to  the  top  and  pressed  tight  against  a  gasket,  thereby  ren- 
dering the  lamp  practically  water-tight  and  dust-tight.  The 
illustration  shows  a  hood-type  lamp  designed  for  mounting 
on  top  of  a  car.  In  the  dash-type  a  part  of  the  lamp  is 
recessed  into  the  surface  on  which  it  is  mounted. 


Alternating-Current    Direct-Connected    Generating 

Set 

A  line  of  alternating-current  generator  sets  directly  con- 
nected to  steam  or  gas  engines  is  now  manufactured  by 
Engberg's  Electric  &  Mechanical  Works,  St.  Joseph,  Mich. 


ALTERNATING-CURRENT    DIRECT-CONNECTED   GENERATING    SET 

Standard  sets  are  made  in  sizes  up  to  70  kva  for  240,  480, 
600,  1200  and  2400  volts  and  for  several  different  speeds. 
The  engine  is  said  to  be  extremely  simple  and  compact  with 
full  accessibility  of  all  working  parts.  The  generator  is 
designed  to  have  considerably  lower  temperature  rise  than 
is  provided  in  the  A.  I.  E.  E.  Standardization  Rules.  It 
will  carry  a  continuous  overload  of  20  per  cent  and  a 
momentary  overload  of  60  per  cent.  The  ventilating  system 
is  said  to  be  exceptionally  effective,  much  open  space  being 
provided  in  the  armature  core  and  field  coils  so  as  to  allow 
free  circulation.  The  design  is  such  that  excitation  can 
be  caused  by  [25-volt  direct  current. 


Panelboard  Lightning  Arresters 

For  the  protection  of  individual  machines  and  apparatus, 
particularly  against  "leakage"  in  the  ordinary  arresters  in 
case  of  severe  lightning  disturbances,  the  Electric  Service 
Supplies  Company.  Philadelphia,  has  designed  and  placed 
on  the  market  a  line  of  panelboard  lightning  arresters  for 
both   alternating-current   and   direct-current   service. 

These  arresters  ate  said  to  take  care  of  the  leakage  by 
interposing  choke  coils  between  the  line  and  the  apparatus 
to  be  protected  and  by  connecting  lightning-arrester  units 
ahead  of  these  coils.  Any  leakage  passing  the  Ar- 
rester unit,  for  instance  in  a  triple  hoard,  must  p 
three  choke  coils  and  by  two  additional  arrester  units  lie- 
fore  it  can  get  into  the  apparatus. 

With  only  a  single  choke  coil  and  a  single  arrester  unit, 
and  assuming  that  90  per  cent  of  the  discharge  g 
ground  through  the  arrester,  it  is  seen  that  10  per  cent  will 
be  left  to  enter  the  apparatus.  If  an  additional  choke  coil 
and  a  second  arrester  unit  be  placed  hack  of  the  first  set. 
and  assuming  that  the  second  unit  takes  qo  per  cent  of  the 
leakage,  only  1  per  cent  of  the  original  charge  remains  to 
flow  into  the  apparatus.  Similarly  with  .1  third  choke  coil 
and  a  third  arrester  unit,  only  0.1  per  cent  of  the  original 
charge  will  be  left  to  enter  tl  iected. 

In  other  words,  by  the  addition  o\   extra  arrester  units  and 
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extra  choke  coils,  the  protection  to  apparatus  is  said  to  be 
increased  tenfold  by  a  double  panelboard,  a  hundredfold 
by  a  triple  panelboard,  and  a  thousandfold  by  a  quadruple 
board. 

The  boards  are  regularly  built  in  station  type,  mounted  on 
heavy  impregnated  oak   framework  and  are  complete  with 


PANELBOARD    LIGHTNING    ARRESTER 

insulators  for  attaching  to  any  suitable  support.  They  are 
designed  for  railway  systems  for  emfs  up  to  6600  volts 
alternating  current  and  2500  volts  direct  current  and  for 
arc  circuits  operating  at  pressures  up  to  6000  volts  direct 
current  or  alternating  current.  They  are  built  for  any  cur- 
rent within  these  ranges  of  voltages. 


Semi-Indirect  Store  Lighting 

A  lighting  installation  which  is  unusually  attractive  and 
efficient    was    recently    completed    for    the    Einstein-Wolff 


SEMI-INDIRECT    LIGHTING    IN    STORE 

Company,  New  York.  The  goods  carried  by  this  company 
consist  mainly  of  imported  laces  and  embroideries,  requir- 
ing a  strong  soft  light  without  glare. 

The  first  floor,  a  view  of  which  is  shown  in  the  accom- 
panying illustration,  is  lighted  by  forty  fixtures,  each 
equipped    with    tour    100 -watt    tungsten   lamps.     The   glass 


dishes  of  so-called  Doric  glassware  were  designed  and  made 
by  the  Lighting  Studios  Company,  16  East  Thirty-third 
Street,  New  York.  They  are  28  in.  in  diameter  and  are 
suspended  by  three  6- ft.  chains.  The  metal  parts  are  fin- 
ished in  French  gray  silver.  It  is  said  that  an  illumina- 
tion of  approximately  10  foot-candles  is  obtained  at  the 
working  plane.  The  installation  was  made  by  the  Good- 
win &  Kintz  Company,  25  West  Broadway,  New  York. 


"Dead-Front"  Theater  Switchboard 

At  the  Palace  Theater,  New  York,  which  is  now  nearing 
completion,  there  has  been  installed  a  so-called  "dead-front" 
switchboard.  It  is  constructed  in  two  separate  sections, 
the  front  section  being  of  marble,  on  which  are  mounted 
the  operating  handles  and  rods,  all  of  which  are  insulated 
from  the  rear  section,  which  carries  the  live-contact  parts. 
The  rear  section  is  made  up  of  busbars  feeding  energy 
through  fuses  and  switches  from  the  various  circuits  of 
the  magazine  panel.  The  magazine  panel  is  made  up  in 
sectional    panels    containing   busbars    and   link    fuses,    and 
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DEAD-FRONT       SWITCHBOARD     IN     THEATER 

these  separate  panels  are  contained  in  a  steel  cabinet 
mounted  on  the  wall  directly  back  of  the  switchboard, 
with  channel  arrangements  provided  to  carry  the  wires 
from  the  switchboard  to  the  magazine  without  interfering 
with  the  open  space  back  of  the  board.  The  dimmer 
equipment  is  mounted  on  top  of  the  board  with  the  operat- 
ing handles  extending  down  to  bring  them  in  reach. 

Three  separate  circuits  are  controlled  from  the  board. 
One  of  these  furnishes  energy  for  the  auditorium,  one  for 
the  stage  lighting  and  one  for  the  arc  lighting.  This  ar- 
rangement prevents  the  possibility  of  trouble  on  the  stage 
interfering  with  the  lighting  in  the  auditorium  and  adds 
to  the  element  of  safety.  A  main  switch  on  the  board 
controls  each  separate  feeder,  and  the  entire  lighting  in  the 
house  or  on  the  stage  can  be  thrown  on  or  off  at  one  time, 
or  with  the  separate  switches  which  have  been  provided 
for  the  separate  sections.  For  the  foot-lighting  and  border 
lighting  there  are  red,  white,  blue  and  amber  lamps,  and 
the  board  is  arranged  with  a  separate  switch  for  each 
color,  and  in  addition  a  master  switch  controlling  each 
color  on  the  entire  stage. 
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The  board  was  furnished  by  the  Worcester  Electric  & 
Manufacturing  Company,  Worcester,  Mass.,  through  the 
Empire  Engineering  &  Supply  Company,  New  York,  and 
was  erected  by  the  Van  Wagoner  Linn  Construction  Com- 
pany, New  York.  » 

Electric  Roadster 

The  new  roadster  made  by  the  Baker  Motor  Vehicle 
Company,  Cleveland,  Ohio,  is  said  to  contain  the  latest  and 
most  modern  features  in  automobile-design.     It  is  equipped 


horn  under  all  conditions.  A  small  grooved  trolley  wheel 
mounted  on  a  flat  spring  is  the  auxiliary  contact  and  is  said 
to  prevent  any  arcing  from  the  main  contacts,  the  circuit 
being  finally  broken  between  the  movable  horn  and  the 
grooved  trolley,  the  arc  climbing  up  the  stationary  horn 
until  sufficiently  high  to  cause  it  to  rupture. 

Fig.    1    shows  a  three-pole,   60,000-volt  switch   in  closed 
position,  with  sleet  shields  in  place  for  protection  of  con- 


ELECTRIC    PLEASURE    VEHICLE 

with  a  thirty-two-cell  "Exide"  battery,  a  complete  set  of 
electric  head  and  tail  lamps,  a  Weston  volt-ammeter  and 
a  shaft  odometer.  It  has  a  wheelbase  of  88  in.  and  is 
equipped  with  34-in.  by  4-in.  pneumatic  tires.  It  has  wheel 
or  lever  steer,  open  mohair  top  with  side  curtains  and 
metal   fenders  skirted  to  a  chassis  frame.    • 


Horn-Type   Disconnecting   Switch    for   Pole-Top 
Mounting 

The   disconnecting  switch   herewith   illustrated   has   been 
designed  by  Mr.  J.  R.  Townsend,  700  East  Sixty-first  Street 


FIG.    2 SWITCH    OI'EX     Willi     SLEET    SHIELDS    REMOVED 


tacts.  The  grooved  wheel  operates  through  an  angle  of 
180  deg.  from  open  to  closed  position  and  is  provided  with 
limit  stops.  Fig.  2  shows  the  same  switch  from  the  oppo- 
site side  in  the  open  position  with  the  sleet  shields  removed. 
A  switch  installed  on  a  60,000-volt  line  of  an  interurban 
electric  railway  system  is  shown  in  Fig.  3.  On  this  line 
nine  such  switches  are  in  use. 

The  entire  switch  is  mounted  on  a  rigid  pipe  framework 
and    is   assembled    completely    around    four    poles    on    the 


FIG.    I SWITCH    IN   CLOSED  POSITION 

North,  Portland,  Ore.  The  main  contacts  of  the  switch 
consist  of  a  rotating  disk  mounted  in  a  yoke  so  that  a  set 
of  spring  clips  on  the  switch  arm  when  forced  over  the 
disk  cause  it  to  rotate,  giving  a  grinding-in  contact. 
A  looped  stationary  horn  acts  as  a  guide  for  the 
main  contacts  and   insures  the  arc  being  drawn   from   the 


FIG.    3 HORN-TYPE    DISCONNECTS    SWITCH 

ground  and  then  hoisted  into  position  by  block  and  tackle. 
Oscillograph  tests  made  on  the  opening  charging  current 
characteristics  of  this  switch  are  said  to  have  shown  less 
tendency  to  set  up  high-frequency  currents,  witli  the  re- 
sultant increased  voltage,  than  is  ordinarily  encountered 
with  the  best  type  of  oil  switches. 
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Industrial  and  Financial  News 


Public  Utility,  Commercial,  Corporate  and  Trade  Devel- 
opments— The  Electrical  Material  and  Security  Markets 


Personnel  of  New  Allis-Chalmers  Manufacturing  Com- 
pany.— As  a  part  of  the  plan  for  reorganizing  the  Allis- 
Chalmers  Company,  articles  of  incorporation  for  the  Allis- 
Chalmers  Manufacturing  Company,  with  a  capital  stock  of 
$42,500,000,  were  filed  in  Delaware  on  March  15.  Of  the 
new  stock  $16,500,000  is  preferred  and  $26,000,000  common. 
The  incorporators  of  the  new  company  held  an  organiza- 
tion meeting  early  this  week,  at  which  directors  and  officers 
were  elected.  Voting  trustees,  who  will  manage  the  com- 
pany for  some  time  to  come,  were  also  chosen  by  the  re- 
organization committee.  Directors  for  the  Allis-Chalmers 
Manufacturing  Company  were  chosen  as  follows:  John 
H.  McClement,  chairman  of  board  of  directors;  O.  H.  Falk, 
president  of  the  company;  O.  C.  Fuller,  J.  D.  Mortimer, 
G.  G.  Pabst  and  Frederick  Vogel,  Jr.,  all  of  Milwaukee; 
Max  Pam  and  F.  O.  Wetmore,  of  Chicago;  A.  W.  Butler, 
C.  W.  Cox,  O.  L.  Gubelman,  R.  G.  Hutchins,  Jr.,  Arthur 
Coppell  and  VV.  C.  Potter,  of  New  York,  and  J.  P.  Win- 
chester, of  Wilmington,  Del.  The  executive  committee, 
all  of  whose  members  are  Milwaukee  men,  is  as  follows: 
Frederick  Vogel,  Jr.,  chairman;  O.  H.  Falk,  O.  C.  Fuller, 
J.  D.  Mortimer  and  G.  G.  Pabst.  Active  operation  of  the 
manufacturing  plants  will  be  started  under  the  direction  of 
five  voting  trustees  as  soon  as  the  final  steps  in  the  re- 
organization are  taken.  This  will  probably  be  not  later 
than  May  I.  Sale  of  the  Illinois  property  is  to  take  place 
on  April  8,  as  stated  in  these  columns  last  week,  and  con- 
firmation of  the  sale  will  be  given  shortly  afterward.  A 
meeting  of  the  reorganization  committee  will  be  held  in 
the  near  future  to  determine  the  dates  for  calling  the 
balance  of  the  assessments  on  the  old  preferred  and  com- 
mon stocks.  There  is  still  a  payment  of  $8  per  share  on 
the  preferred  and  $4  on  the  common  stock  to  be  made. 
The  Allis-Chalmers  Company  was  incorporated  in  New 
Jersey  in  1901,  and  by  taking  out  the  new  charter  in  Dela- 
ware the  incorporators  of  the  new  company  effected  a  sav- 
ing of  over  $5,000  in  annual  franchise  taxes.  The  incor- 
poration of  the  new  company  in  Delaware  is  regarded  as 
a  further  indication  of  the  intention  of  large  corporate  in- 
terests to  take  charters  elsewhere  than  in  New  Jersey,  on 
account  of  the  severe  corporation  laws  recently  enacted 
in  the  last-named  State,  to  which  reference  was  made  in 
these  columns  Feb.  22  and  March  1.  From  the  list  of  offi- 
cers which  is  given  above,  it  will  be  noticed  that  the  per- 
sonnel of  the  company  consists  largely  of  Milwaukee  men, 
as  was  forecast  in  these  columns  Jan.  n.  Many  of  these 
men  are  prominent  in  the  civic  and  financial  affairs  of  that 
city.  According  to  statements  made  this  week  to  a  rep- 
resentative of  the  Electrical  World  by  a  member  of  the  re- 
organization committee,  the  operating  headquarters  of  the 
new  company  will  be  at  Milwaukee.  The  New  York  office 
will  be  continued,  chiefly  for  financial  purposes,  board 
meetings,   etc. 

Does  Not  Expect  Large  Profits  in  Contracting  This 
Year. — A  member  of  one  of  the  best  known  electrical  con- 
tracting and  consulting  engineering  firms  in  the  country, 
with  headquarters  in  New  York,  in  discussing  conditions 
in  the  electrical  industry  said  this  week  that  he  feels  that  the 
current  year  will  not  be  an  especially  good  one  for  elec- 
trical contractors  as  a  whole,  from  the  standpoint  of 
profits.  "The  field  is  greatly  overcrowded,"  he  said,  "and 
of  course,  with  active  competition,  price-cutting  and  small 
profits  are  the  consequence.  Raw  materials  are  higher  also. 
There  is  a  great  deal  of  new  work  going  on  here  in  the 
East,  but  the  individual  jobs  are  rather  small  and  consist 
chiefly  of  extensions  and  remodeling  of  present  installa- 
tions. The  supply  dealers  are  very  busy  just  now.  As 
far  as  our  own  firm  is  concerned,  there  is  nothing  to  com- 
plain of.     We  are  in  a  more  fortunate  position   than  most- 


contractors,  for  we  have  a  standing  contract  with  a  very 
large  public-service  corporation  to  do  all  of  its  installa- 
tion work,  of  which  there  is  always  a  great  deal,  and  in 
this  way  we  have  something  on  hand  at  all  times  to  keep 
our  force  engaged.  Then  we  pay  a  great  deal  of  attention 
to  our  soliciting  methods  and  utilize  modern  ideas  in  con- 
ducting all  of  our  affairs.  Many  contractors  are  lax,  ex- 
ceedingly so,  in  their  business  methods.  At  present  we 
are  at  work  on  the  complete  electrical  equipment  for  a 
number  of  the  largest  office  buildirigs,  department  stores, 
railroad  stations  and  banks  in  the  country,  particularly  in 
the  Middle  West.  There  is  plenty  of  business  as  far  as 
we  are  concerned.  The  prospects  are  good,  but  in  the  ma- 
jority of  instances  the  profits  for  the  year  do  not  loom 
up  very  large,  as   I    see   conditions   at  this   time." 

Electrification  Plans  of  New  Haven  Railroad. — An  initial 
order  for  equipment  of  various  kinds,  amounting  to  about 
$2,000,000,  was  placed  this  week  by  the  New  York,  New 
Haven  &  Hartford  Railroad  Company.  The  order  for 
electrical  equipment  was  placed  with  the  Westinghouse 
Electric  &  Manufacturing  Company  through  its  New  Haven 
office.  The  electrical  equipment  includes  twenty-three  mul- 
tiple-unit motors,  twenty-two  multiple-unit  trailers  and 
twelve  electric  locomotives.  Other  equipment  ordered  in- 
cludes eighty-five  steam  road  engines,  twenty-five  switch- 
ing engines,  eleven  steel  dining  cars,  fifty  steel  vestibuled 
coaches,  twenty-five  steel  postal  cars  and  fifty  steel  bag- 
gage cars.  The  purchase  is  designed  to  equip  the  through 
service  of  the  Shore  Line  Route  with  all-steel  cars.  An- 
other order,  to  be  placed  shortly,  will  cover  complete  equip- 
ment for  all-steel  cars  for  the  New  York-Boston  service. 
Preliminary  plans  are  being  made  in  connection  with  forth- 
coming electrification  by  the  New  York,  New  Haven  & 
Hartford  Railroad  of  the  main  line  between  Boston  and 
Providence,  although  it  has  not  yet  been  definitely  an- 
nounced whether  the  New  Haven-Providence  or  the  Bos- 
ton-Providence section  will  be  first  equipped.  The  com- 
pany will  four-track  the  road  for  the  entire  distance.  Elec- 
trification and  grade-crossing  abolition  will  be  important 
parts  of  the  work.  At  East  Junction,  R.  I.,  through  trains 
from  Boston  to  New  York  will  be  operated  through  a 
tunnel  into  Providence.  Thirteen  grade  crossings  are  to 
be  eliminated  between  Readville  and  East  Junction,  and 
it  is  expected  that  the  detailed  plans  for  the  work  will  be 
completed   by   the   coming  fall. 

Steam  Engine  Manufacturers  to  Enter  Oil-Engine  Field. 
— While  no  details  will  be  given  out  at  this  time  and  the 
names  of  the  interested  parties  are  withheld,  it  is  learned 
that  several  well-known  manufacturers  of  reciprocating 
engines,  of  long  connection  with  the  steam-engineering 
field,  are  carrying  on  negotiations  with  American  repre- 
sentatives of  a  foreign  Diesel-engine-building  company, 
with  a  view  to  forming  a  company  to  manufacture  crude- 
oil  engines  of  the  Diesel  type.  If  present  plans  material- 
ize, the  proposed  company  will  be  a  large  one  and  will 
have  strong  financial  support.  The  marine  as  well  as  the 
stationary  type  of  engine  will  be  built  by  the  new  com- 
pany.  Details  of  the  plan  will  be  available  in  about  two 
weeks,  according  to  statements  made  this  week  by  a  rep- 
resentative of  one  of  the  parties. 

Good  Business  in  Small  Motors. — "(  hir  sales  of  small 
motors,  particularly  our  single-phase  line,  are  much  larger 
now  than  they  were  at  this  time  last  year,"  said  A.  W. 
Eckhoff,  of  the  New  York  office  of  the  Bell  Electric  Motor 
Company,  this  week.  "'YYe  are  doing  a  good  business  in 
all  our  other  lines  as  well.  The  demand  for  our  small 
motors  for  industrial  purposes  is  very  good,  especially  from 
the  West  and  South.  I  think  the  prospects  for  good  busi- 
ness during  the  rest   of  the  year  are  very  bright." 
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Improvements  in  Indianapolis. — A  number  of  important 
additions  to  its  system  are  being  made  by  the  Indianapolis 
Light  &  Heat  Company.  During  the  month  of  February 
the  company  purchased  a  9000-amp-hr.  "Exide"  battery, 
which  is  to  be  installed  in  July  and  August  and  is  to  float  on 
the  system  as  an  emergency  installation  only.  A  12,300-kw 
horizontal-type  Curtis  turbine  unit  has  been  purchased  from 
the  General  Electric  Company  for  the  Mill  Street  station  of 
the  Indianapolis  company.  Excavation  for  doubling  the 
size  of  the  Mill  Street  building  was  begun  on  March  II, 
preparatory  to  installing  this  turbine  and  3000  additional 
boiler  horse-power.  The  enlarged  building  will  be  of  suffi- 
cient size  to  accommodate  two  additional  15,000-kw  turbine 
sets  and  5000  additional  boiler  horse-power.  At  the  same 
station  the  company  has  just  completed  a  sub-aqueous  coal- 
storage  bin.  Details  of  the  plans  for  this  bin,  which  has  a 
capacity  of  30,000  tons,  appeared  in  the  Electrical  World  for 
Oct.  5,  1912,  page  714.  Requests  for  bids  on  a  locomotive 
crane  for  handling  the  coal  to  and  from  the  bin  have  been 
sent  out  by  the  company.  A  large  quantity  of  underground 
feeders,  together  with  considerable  overhead  construction, 
are  being  installed  by  the  company  this  year.  A  contract  for 
a  thirty-thousand-dollar  warehouse  to  be  placed  on  Ken- 
tucky Avenue,  Indianapolis,  has  been  let  by  the  company, 
and  work  on  this  is  now  in  progress.  All  of  the  engineering 
in  connection  with  the  foregoing  was  done  by  Thomas  A. 
Wynne,  vice-president  of  the  Indianapolis  Light  &  Heat 
Company. 

Chicago,  Milwaukee  &  St.  Paul  Electrification  Contract. — 
Henry  F.  Kroyer,  secretary  of  the  Montana  Power  Com- 
pany, in  a  statement  reviewing  that  company's  affairs,  sent 
this  week  to  the  stockholders,  calls  attention  to  the  con- 
tracts made  by  the  Great  Falls  Power  Company  and  the 
Thompson  Falls  Power  Company  with  the  Chicago,  Mil 
waukee  &  St.  Paul  Railway  for  supplying  the  latter  with 
electrical  energy  to  operate  450  miles  of  its  main  trans- 
continental line.  A  reference  to  this  contract  appeareil  in 
the  Electrical  World,  Feb.  8,  1913.  By  these  contracts,  which 
cover  a  period  of  ninety-nine  years  and  go  into  effect  on 
or  before  Jan.  1,  1918,  the  railway  company  is  obligated 
to  take  and  pay  for  20,000  kw  of  electrical  energy  and  has 
taken  options  on  additional  energy  to  the  amount  of  30,000 
kw.  This  option  must  be  exercised  one-half  in  five  years 
and  the  other  half  in  ten  years,  but  not  less  than  one-half 
of  the  amount  under  option  must  be  taken,  if  any.  The 
aggregate  capacity  of  the  plants  of  the  Montana  system 
is  104,000  hp.  The  estimated  capacity  of  water-power  sites 
owned  by  the  Montana  company,  undeveloped  and  in 
course  of  development,  is  243,000  hp,  making  a  total  ca- 
pacity with  the  foregoing,  developed  and  undeveloped,  of 
347,000  hp. 

Detroit  Insulated  Wire  Company's  New  Manufacturing 
Facilities. — At  a  recent  meeting  of  the  stockholders  of  the 
Detroit  Insulated  Wire  Company  E.  E.  Keller,  the  presi- 
dent, presented  one  of  the  most  satisfactory  reports  in  the 
history  of  the  company.  This  showed  that  the  successive 
annual  increase  in  business  during  previous  years  had  been 
largely  increased  in  1912,  the  increase  in  sales  last  year  over 
those  in  191 1  being  approximately  75  per  cent.  In  view  of 
the  optimism  that  prevails  as  to  the  industrial  outlook  for 
the  current  year,  the  officials  expect  that  the  company's 
record  for  1913  will  be  even  better  than  that  of  1912.  Ex- 
tensive additions  have  been  made  to  the  manufacturing 
facilities,  including  increased  floor  area  and  new  machinery 
and  equipment,  which  within  the  next  thirty  days  will  per- 
mit of  a  50  per  cent  increase  in  the  present  output.  The 
company  is  now  manufacturing  all  sizes  of  solid  and 
stranded  rubber  insulated  wire,  including  the  largest  size 
cable,  and  has  just  completed  more  than  a  mile  of  2,000.000- 
circ.  mil  cable  for  one  of  its  customers 

Electric  Furnace  Manufacturers  Are  Busy. — The  Pitts- 
burgh Electric  Furnace  Company,  Pittsburgh,  Pa.,  is  re- 
ceiving estimates  on  iron  and  steel  materials  to  be  used  in 
a  100-ton  electric  furnace  which  is  to  be  erected  in  Arizona 
and  will  be  used  for  reducing  copper  ore.  Several  electric 
furnaces  were  recently  erected  in  Indiana  by  this  com 
pany,  which,  in  addition  to  the  Arizona  furnace  mentioned 
above,  is  building  live  furnaces  to  be  used  for  reducing  silver 
ores.  These  will  be  installed  at  Bridgeport,  Conn.  The 
Electric  Furnace  Company,    Alliance,  Ohio,  which  builds  the 


Baily  electric  furnace  for  heating  bars,  ingots  and  billets, 
has  increased  its  capital  stock  from  $50,000  to  $100,000.  A 
number  of  installations  of  its  furnace  in  automobile  works, 
drop-forging  and  other  plants  in  various  parts  of  the  country 
are  being  made  by  this  company. 

Open  Sales  and  Engineering  Offices  in  Baltimore. — The 
Chesapeake  Engineering  &  Equipment  Corporation,  which 
was  organized  a  short  time  ago,  has  opened  offices  at  19 
East  Lombard  Street,  Baltimore,  Mil.,  and  will  sell  elec- 
trical and  steam  apparatus  and  supplies,  do  engineering 
work  and  assist  in  financing  and  installing  generating 
plants.  The  president  is  N.  B.  Hoskins,  who  was  formerly 
connected  with  the  General  Electric  and  Westinghouse 
Electric  &  Manufacturing  companies  and  with  the  South- 
ern Engineering  Corporation,  and  the  secretary  and  treas- 
urer is  C.  B.  Hellman,  who  was  also  with  the  General 
Electric  Company  at  one  time.  The  company  is  repre- 
senting several  well-known  manufacturers  of  steam  and 
electrical   equipment. 

Equipment  for  New  York  Edison  Company. — In  addition 
to  the  21,000-kva,  6600-volt,  25-cycle,  three-phase  horizontal 
turbo  unit  which  it  is  to  build  for  the  New  York  Edison 
Company's  Waterside  Station  No.  2,  as  stated  in  these  col- 
umns March  1,  the  Westinghouse  Electric  &  Manufactur- 
ing Company  is  to  furnish  to  that  company  the  following 
apparatus:  one  3300-kva,  one  1285-kva.  one  3850-kva,  six 
500-kva  and  twenty-one  2000-kva,  three  phase,  air-blast 
transformers.  Two  96-kw  booster  sets,  consisting  of  one 
150-hp  direct-current  motor  and  two  48-kw  direct-current 
generators  wound  for  30  to  60  volts,  together  with  a  \ \ 
inghouse  Le  Blanc  condenser  and  accessories  to  go  with  the 
turbine  unit,  are  also  included  in  the  order. 

Seek  to  Reopen  Long  Acre  Case. — Upon  application  of 
the  New  York  Edison  Company,  a  writ  of  certiorari  was 
issued  this  week  by  Justice  Davis,  of  the  New  York  Su- 
preme Court,  and  served  upon  the  Public  Service  Commis- 
sion for  the  First  New  York  District.  This  writ  calls  for 
a  review  of  the  commission's  order  of  recent  date,  referred 
to  in  these  columns  March  8,  authorizing  the  Long  Acre 
Electric  Light  &  Power  Company,  of  New  York,  to  issue 
$4,000,000  in  bonds  and  $2,000,000  in  stock  and  to  begin 
construction  of  a  power  station  to  operate  in  New  York. 

Pennsylvania  Railroad  to  Extend  Electrification. — The 
directors  of  the  Pennsylvania  Railroad  have  authorized  the 
electrification  of  the  company's  main  line  for  suburban  traf- 
fic out  of  Philadelphia  to  Paoli.  a  distance  of  20  miles.  This 
is  in  line  with  the  plan  of  the  company  to  change  the  mo- 
tive power  from  steam  to  electricity  on  all  of  its  branches 
within  the  city  limits  of  Philadelphia.  The  cost  of  the 
work  is  estimated  at  $4,000,000.  This,  it  is  understood, 
covers  only  the  track  and  electrification  work,  and  not  the 
power  station  or  equipment  changes. 

Going  Ahead  with  Cleveland  Municipal  Plant. —  Following 
a  court  decision  favorable  to  the  city  in  a  suit  which  had 
been  brought  to  restrain  the  sale  of  Si, 500,000  municipal 
electric  light  bonds,  work  on  the  erection  of  the  generating 
plant  for  the  city  of  Cleveland  is  to  be  rushed  in  the  hope 
of  being  able  to  obtain  service  from  the  plant  by  Nov.  1. 
1913.  In  trying  the  case  the  court  took  the  view  that  the 
public  had  voted  on  the  bonds,  had  known  what  it  had 
voted  for,  and  had  shown  by  its  vote  that  it  was  in  favor 
of  issuinu  them. 

Power-Station  Apparatus  for  Havana. —  Imong  contracts 
recently    closed    by    the    Wes  mpany 

was   one   from   the   Havana    Electric    Railway    Compari 
Havana,    Cuba.     This    called    for    about    $500,000   worth    of 
equipment,    which    included    six    turbine    units,    three    con- 
densers, several  boiler-feed  pumps  and  a  quantity  of  power- 
station  auxiliaries 

Will  Enlarge  Station  at  Connellsville,  Pa. — Plans  are 
being  made  by  the  West   Penn  Railway-  <  make 

extensive   additions   to    il 

ville.   Pa.     Orders  have  with  the  Westingl 

Machine   Companj  a  turbine  units. 

spent    by    the    company    on    the    improve- 
ment-. 

New  Station  for  Cincinnati. — A  four-million  dollar  gen- 
erating st.it ion  is  to  be  built  in  Cincinnati  by  the  Columbia 

infirmed  reports. 
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Changes  in  Canadian  Companies. — In  accordance  with  a 
recent  act  of  the  Legislature,  the  Saraguay  Electric  &  Water 
Company,  of  Montreal,  has  changed  its  name  to  the  Mon- 
treal Public  Service  Corporation.  The  company  has  also 
acquired  the  Paul  Electric  Light  &  Power  Company,  the 
Dominion  Light  &  Power  Company  and  the  distribution 
system  o'f  the  Canadian  Light  &  Power  Company:^  As  a 
result  of  these  changes,  the  distribution  of  energy  in  Mon- 
treal by  the  Roberts  interests  will  be  done  under  the  name 
of  the  Montreal  Public  Service  Corporation.  The  president 
of  the  latter  is  E.  A.  Robert,  the  secretary  and  treasurer 
H.  R.  Mallison,  and  the  chief  engineer  and  operating  man- 
ager K.  B.  Thornton.  The  Montreal  Tramways  &  Power 
Company,  Ltd.,  of  Montreal,  of  which  E.  A.  Robert  is  presi- 
dent, is  the  holding  company  for  the  Montreal  Public  Serv- 
ice Corporation,  the  Montreal  Tramways  Company  and  the 
Canadian  Light  &  Power  Corporation.  The  latter,  which 
supplies  the  energy  for  the  Montreal  Public  Service  Cor- 
poration, has  a  22,500-hp  hydroelectric  development  on  the 
St.  Lawrence  River,  near  St.  Timothe,  Que.  This  is  capable 
of  an  ultimate  development  of  75,000  hp.  The  delivery  of 
energy  from  this  station  was  begun  in  September,   191 1. 

Large  Gains  by  Otis  Elevator  Company  in  1912. — The 
pamphlet  report  of  the  Otis  Elevator  Company  for  the  year 
ended  Dec.  31,  1912,  issued  this  week,  shows  net  earnings, 
after  deducting  all  charges  for  interest,  patent  expenses  and 
renewals  and  repairs  for  maintenance  of  plant,  of  $1,282,195, 
as  compared  with  $1,082,116  in  191 1.  After  payment  of 
$389,808  in  preferred  dividends  there  remained  a  balance  of 
$892,387,  which  is  equivalent  to  14  per  cent  on  $6,375,000 
common  stock,  before  charging  out  depreciation,  as  com- 
pared with  10.9  per  cent  on  the  same  stock  in  the  previous 
year.  Common  dividends  amounted  to  $255,012,  leaving 
$637,395,  from  which  was  deducted  $100,000  for  the  pension 
fund  and  $298,868  for  depreciation.  After  these  deductions 
there  remained  a  surplus  of  $288,507,  which  compares  with 
$110,110  in  1911.  W.  D.  Baldwin,  president  of  the  company, 
said  in  part:  "Your  company  during  the  past  year  has 
shared  in  the  general  industrial  prosperity  of  the  country. 
and  a  volume  of  business  was  done  in  excess  of  any  pre- 
vious year  and  a  larger  amount  of  unfinished  work  carried 
forward  for  completion  into  the  year  1913." 

A  New  Canadian  Company  Formed. — The  International 
Light  &  Power  Company,  Ltd.,  of  Toronto,  has  been  in- 
corporated with  $20,000,000  capital  stock.  Its  charter  au- 
thorizes it  "to  underwrite,  subscribe  for,  purchase  or  other- 
wise acquire  and  hold,  either  as  principal  or  agent,  the  bonds 
or  other  securities  of  any  incorporated  company."  It  has 
been  said  that  the  new  company  will  effect  a  rearrange- 
ment of  the  three  subsidiary  concerns  of  Henry  L.  Doherty 
&  Company,  the  idea  being  to  obtain  a  Canadian  charter 
for  the  purpose  of  holding  American  companies  and  in 
this  way  avoid  conflicts  with  American  legislation  pertain- 
ing to  large  corporate  business.  Representatives  of  Henry 
L.  Doherty  &  Company  said  this  week  that  there  was  no 
truth  in  the  rumor. 

Michigan  State  Telephone  Company  to  Make  Improve- 
ments.— At  a  meeting  of  the  board  of  directors  of  the  Mich- 
igan State  Telephone  Company  at  Detroit  on  March  13, 
improvements  in  the  system  that  will  entail  the  expenditure 
of  $2,500,000  were  approved.  Most  of  this  work  will  be 
done  outside  of  Detroit  and  special  attention  will  be  given 
to  the  improvement  of  the  long-distance  lines,  according  to 
A.  von  Schlegell,  general  manager  of  the  company.  The 
acquisition  of  the  Home  Telephone  plant  has  given  the 
company  an  abundance  of  equipment  in  Detroit.  Frank  W. 
Blair,  president  of  the  Union  Trust  Company,  and  Emory 
W.  Clark,  president  of  the  First  National  Bank,  are  two 
Detroit  men  who  were  added  to  the  board  at  the  meeting. 

Elections  at  Central  Illinois  Public  Service  Meeting. — 
At  a  meeting  of  the  stockholders  of  the  Central  Illinois 
Public  Service  Company  held  Feb.  26  at  Mattoon,  111.,  the 
following  directors  were  elected:  Samuel  Insull,  chair- 
man; A.  J.  Authenreith,  R.  B.  Donnelly,  George  W.  Hamil- 
ton, Martin  J.  Insull,  F.  S.  Peabody  and  Marshall  E.  Samp- 
sell.  The  board  of  directors  elected  the  following  officers: 
President,  Marshall  E.  Sampsell;  vice-president,  F.  S.  Pea- 
body;  secretary  and  treasurer.  R.  B.  Donnelly;  assistant 
secretary,  E.  C.  Beatty:  assistant  treasurer.  Carl  Cripe,  and 
auditor,  P.   A.   Erlach. 


New  Public  Utility  Company  Formed  in  Colorado. — The 
Western  Colorado  Power  Company,  with  a  capital  of 
$5,000,000,  has  been  incorporated  by  D.  E.  Wilson,  M.  A. 
Lewis  and  H.  B..  Teller,  attorneys,  of  Denver.  The  com- 
pany will  operate  in  La  Plata,  San  Miguel,  San  Juan,  Ouray, 
Montrose,  Delta,  Montezuma,  Mesa  and  Dolores  Counties, 
which  are  in  the  western  and  southwestern  parts  of  the 
State.  Construction  work  is  to  be  started  shortly,  accord- 
ing to  statements  credited  to  Mr.  Lewis,  and  energy  sup- 
plied as  soon  as  possible  to  the  extensive  agricultural  dis- 
tricts in  the  sections  named  above. 

To  Merge  Mississippi  River  Power  Distributing  Company. 
— The  Suburban  Electric  Light  &  Power  Company  of  St. 
Louis  has  recently  changed  its  name  to  the  Electric  Com- 
pany of  Missouri.  It  has  increased  its  capital  stock  from 
$750,000  to  $3,000,000  and  has  been  authorized  to  issue  bonds 
to  the  amount  of  $1,750,000.  With  the  proceeds  of  this 
bond  issue  it  is  proposed  to  purchase  the  Mississippi  River 
Power  Distributing  Company  and  the  small  companies  at 
Union,  Pacific  and  Washington,  Mo.,  which  the  Power  Dis- 
tributing company  acquired  recently,  as  noted  in  these 
columns  Feb.  22. 

Abandon  Municipal  Lighting  System  at  Middleboro, 
Mass. — After  twenty  years  of  operation,  municipal  gas 
and  electric  lighting  has  been  found  inexpedient  at  Middle- 
boro, Mass.,  and  a  committee  has  been  appointed  to  enter 
into  negotiations  with  the  Brockton  Electric  Company  for 
a  supply  of  electrical  energy.  It  is  stated  that  the  municipal 
plant  has  over  $200,000  liabilities  and  that  the  loss  last  year 
on  the  gas  plant  alone  was  10  per  cent. 

American  Light  &  Traction  Expanding. — At  a  special 
meeting  of  the  American  Light  &  Traction  Company  this 
week  the  stockholders  voted  to  increase  the  common  stock 
from  $15,000,000  to  $40,000,000.  All  the  directors  were  re- 
elected at  the  annual  meeting. 

Completes  Line  to  Nashville  Substation. — The  Tennessee 
Power  Company  has  finished  stringing  copper  and  guard 
wire  between  Murfreesboro  and  the  no,ooo-vo!t  substation 
in  Nashville. 


Industrial  Securities 

Capital  Stock 
Listed 

DIVIDEND 

QUOTATION 

Per  Cent 

Period 

Mch.  12 

Mch.  1  9 

Allis-Chalmers,  t.r.,  3d  pd.. . 
Allis-Chal.,p£.,t.r.,3dpd... 

American  Tel.  &  Tel 

Electric  Storage  Battery,  c. 

$15,501,800 
14,115,500 

153,887.900 

344,096,000 
16,074,425 

101,203,500 
41,380,400 
50,000.000 
99,745,400 
33,845,300 
3,998,700 

"ii'' 
2 
1 
2 

U 
1 

! 
1 
13 

OOOOOOOOO;    ; 

31 
9 

•    69* 
132j 

51 
138 
83* 
67f* 
66J 
684 
118* 

34 
8 
684 
1314 
51 
136 

Mackay  Cos. ,  pf 

Westinghouse  E.  &  M.,  c. ,.  . 
Westinghouse  E.  &M..p£,. . 

81* 
674* 
664 
62 
117 

*Last  price  quoted. 

NEW  YORK  METAL  MARKET  PRICES. 

, March  11 v        , March  18 , 

Copper:                                                            Bid.       Asked.  Bid.       Asked. 

Standard,  spot U.37'/,       14.75  14.00           14.75 

£        s       d  £        s       d 

London,  standard,  spot   65       5       0  64       7       6 

Prime    Lake 14.90      to  15.00  14.85      to  14.95 

Electrolytic     14.85      to  14.95  14.85      to  14.95 

Casting     14.70       to  14.80  14.65       to  14.75 

Copper  wire,  base   16.00      to  16.25  16.00      to  16.25 

Lead 4.35  4.35 

Nickel     40.00      to  45.00  40.00      to  45.00 

Sheet  zinc,  f.o.b.  smelter 8.25  8.25 

Spelter,  spot 6.40      to    6.50  6.30 

Tin,  spot 46.25  46.00 

Aluminum: 

Prompt  delivery 25.50      to  26.00  26.50      to  26.75 

Future    25.50      to  26.00  26.50 

OLD  METALS. 

Heavy  copper  and   wire 13.62 ^  13. 62^ 

Brass,  heavy 9.00  9.00 

Brass,  light 7.75  7.75 

Lead,  heavy  4.1S  4.15 

Zinc,  scrap    5.12J4  5.12^4 

COPPER  EXPORTS  IN   MARCH. 
Total  tons  to  March   19 21,423 
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Personal 

Mr.  Thomas  Edwards  has  been  appointed  manager  of  the 
Malvern    (Ark.)    Electric   Company. 

Mr.  Henry  L.  Doherty  sailed  for  London  on  March  19. 
He  will  be  away  about  three   weeks. 

Mr.  Joseph  K.  Choate  has  been  elected  a  vice-president 
of  the  J.  G.  White  Management  Corporation. 

Mr.  J.  V.  Smeaton  has  been  appointed  manager  of  the 
Bay  Point  Light  &  Water  Company  of  Bay  Point,  Cal. 

Mr.  J.  T.  Bateman  lias  been  appointed  superintendent  of 
the   Clarendon   (Ark.)    Electric   Light   &  Ice  Company. 

Mr.  C.  N.  Wiley  has  been  appointed  manager  of  the 
newly    instituted    central-station    service    at    Ragland,    Ala. 

Mr.  C.  M.  Brewer  has  been  appointed  local  manager  for 
the  Western  States  Gas  &  Electric  Company  at  Richmond, 
Cal. 

Mr.  F.  E.  Bunnell  has  been  appointed  superintendent 
of  the  Estes  Park  Electric  Light  &  Power  Company,  Estes, 
Col. 

Mr.  I.  W.  Day  has  succeeded  Mr.  G.  E.  Matthies,  form- 
erly manager  of  the  Seymour  (Conn.)  Electric  Light  Com- 
pany. 

Mr.  Weldon  Thompson  has  succeeded  Mr.  H.  H.  Bailey 
as  -superintendent  of  the  Enterprise  (Ala.)  electric-lighting 
system. 

Mr.  F.  A.  Faust  is  manager  for  the  Burbank  (Cal.) 
Electric  Light  &  Power  Company,  which  recently  began 
operation. 

Mr.  H.  G.  White  has  been  appointed  manager  and  super- 
intendent of  the  municipal  electric-lighting  plant  at  Glen- 
dale,   Ariz. 

Mr.  A.  G.  Sangster,  for  the  last  three  years  electrical 
superintendent  of  the  Saskatoon  (Sask.)  municipal  system, 
has  resigned. 

Mr.  J.  A.  Taylor  has  resigned  as  superintendent  of  the 
Weston  (Ont.)  municipal  plant  and  has  been  succeeded  by 
Mr.   Robert   Greer. 

Mr.  W.  A.  Watts  has  succeeded  Mr.  Thomas  O'Rourke  as 
new-business  manager  of  the  Lancaster  Electric  Light  Com- 
pany, of  Lancaster,  Ohio. 

Mr.  H.  L.  Harris  ha';  succeeded  Mr.  L.  D.  Lovett  as 
superintendent  of  electric  lighting  for  the  Texarkana  (Tex.) 
Gas   &  Electric   Company. 

Mr.  A.  S.  Jourdan  has  been  appointed  superintendent  for 
the  Housatonic  Power  Company  at  Branford,  Conn.,  suc- 
ceeding Mr.  E.  T.  Gilbert. 

Mr.  J.  C.  Anderson  has  succeeded  Mr.  N.  H.  Chapman 
as  manager  of  the  Monte  Vista  Light,  Heat  &  Power  Com- 
pany of  Monte  Vista,  Col. 

Mr.  J.  E.  Noeggerath,  consulting  electrical  engineer. 
New  York,  has  returned  from  a  nine  months'  visit  to  Nor- 
way, Sweden  and   Germany. 

Mr.  W.  A.  McClellan  has  been  appointed  superintendent 
and  chief  electrician  of  the  Abbeville  (Ala.)  electric-light 
plant,   succeeding  Mr.   W.   M.  Voss. 

Mr.  Edward  Hanson,  late  of  the  Montreal  Light.  Heat 
&  Power  Company,  has  been  appointed  superintendent  of 
electric  lighting  at  Saskatoon,  Sask. 

Mr.  George  J.  Cadwell,  one  of  the  well-known  electrical 
men  of  the  Northwest,  is  now  power  engineer  for  the 
Minneapolis   General   Electric  Company. 

Mr.  H.  A.  Goodridge,  manager  of  the  Alamosa  (Col.} 
Mutual  Electric  Light  &  Power  Company,  has  been  ap- 
pointed  a  vice-president  of  the   company. 

Mr.  H.  L.  Heffner  has  succeeded  Mr.  A.  W.  Lindgren 
as  manager  and  superintendent  of  the  Huntington  IV. 1,  h 
(Cal.)   Electric  Light  &  Power  Company. 

Mr.  Charles  M.  Duncan  has  become  manager  of  the 
Arvada  Electric  Company  of  Arvada,  Col.,  succeeding  Mr 
W.    Corson,   who   formerly   held   that   position. 

Mr.  M.  P.  Jemison,  formerly  vice-president  of  the  Tusca- 
loosa (Ala.)  Ice  &  Light  Company,  has  succeeded  Mr. 
Robert   Jemison   as   president   of   the   company. 


Mr.  W.  H.  Hodge,  manager  of  the  publicity  department 
of  H.  M.  Byllesby  &  Company,  of  Chicago,  is  making  an 
extended  trip  to  the  Pacific  Coast  properties  of  that  com- 
pany. 

Mr.  Motosuke  Masuda,  chief  engineer  of  the  Tokio 
1  Japan  1  Municipal  Railway,  is  on  a  visit  to  the  United 
States  to  study  electric-railway  operating  conditions  in 
the   principal   cities. 

Mr.  C.  A.  Howe,  manager  for  the  Holophane  Company 
of  Canada,  Toronto,  addressed  the  March  meeting  of  the 
Hamilton  (Ont.)  Section  of  the  National  Electric  Litiht  As- 
sociation on  the  subject  of  "Illumination." 

Mr.  W.  A.  Ostrom,  chief  electrician  in  the  Saskatoon 
(Sask.)  power  house  for  the  past  year,  has  resigned  to 
enter  again  the  employ  of  the  Canadian  General  Electric 
Company   as   superintendent   of  construction    in   the   West. 

Mr.  Theodore  N.  Vail,  president  of  the  American  Tele- 
graph &  Telephone  Company  and  the  Western  Union 
Telegraph  Company,  has  been  elected  a  member  of  the 
corporation  of  the  Massachusetts  Institute  of  Technology, 
Boston. 

Mr.  H.  H.  Smith,  head  of  the  research  department  for 
the  Edison  Storage  Battery  Company,  Orange,  N.  J.,  ad- 
dressed the  March  meeting  of  the  Cleveland  Engineering 
Society  on  the  subject  of  electric  traction  by  means  of 
storage  batteries. 

Mr.  Julian  C.  Smith,  superintendent  of  the  Shawinigan 
Water  &  Power  Company,  Montreal  (Que.),  has  been 
made  a  member  of  the  Institution  of  Electrical  Engineers 
of  Great  Britain.  There  are  now  eight  members  of  the 
Institution  in  Canada. 

Mr.  A.  J.  Kennedy,  formerly  manager  for  the  lamp  de- 
partment of  the  Westinghouse  Electric  &  Manufacturing 
Company's  Los  Angeles  office,  has  joined  the  firm  of  B.  F. 
Kierullf.  Jr.,  &  Company,  Los  Angeles,  as  sales  manager 
of  its  electrical   equipment  department. 

Mr.  F.  L.  Dame,  who  resigned  recently  as  vice-president 
of  the  Electric  Bond  &  Share  Company,  is  at  Dayton*, 
Fla.,  for  the  remainder  of  the  winter  season  after  taking  a 
motor  trip  from  Jacksonville  to  Miami.  Mr.  Dame  will 
remain  at  Daytona  until  some  time  in  April  enjoying  a  rest. 

Mr.  J.  D.  Lyon,  who  resigned  recently  as  commercial 
manager  of  the  Union  Gas  &  Electric  Company  of  Cin- 
cinnati, Ohio,  has  opened  an  engineering  office  at  410 
Mercantile  Library  Building.  Cincinnati,  where  he  will 
specialize  in  the  supervision  and  operation  of  existing 
plants  and  properties,  in  addition  to  general  consulting 
work. 

Mr.  C.  H.  Ellis  has  been  appointed  manager  of  the  Aris- 
ton  Ice  &  Electric  Company,  of  West  Palm  Beach,  Fla., 
which  was  recently  purchased  from  the  W.  S.  Rarstow 
Company  by  a  local  corporation  headed  by  Mr.  H.  C. 
Adams,  Mr.  Ellis  was  formerly  manager  of  the  municipal 
plant  at  Tallahassee,  Fla.  At  West  Palm  Beach  he  succeeds 
Mr.  R.  E.  Childs. 

Mr.  Alvin  Schlarbaum  has  resigned  his  connection  with 
Messrs.  Smith,  Kerry  &  Chase  as  assistant  engineer  on 
the  Healey  Falls  development,  to  become  hydroelectric 
engineer  for  the  Riordan  Pulp  &  Paper  Company,  L1 
Hawkesbury  and  Merritton  (Ont.).  This  company  plans 
to  develop  9000  hp  on  the  Rouge  River  to  meet  the  demands 
of  recent  extensions  to  its  plant. 

Dr.  W.  F.  M.  Goss,  dean  of  the  schools  of  engineering. 
University  of  Illinois.  Urbana,  is  to  make  the  principal 
address  at  the  reception  at  Leipzig,  Germany,  June  jj.  with 
which  the  Verein  Deutscher  Ingenieure  will  welcome  the 
party  of  members  of  the  American  Society  of  Mechanical 
Engineers  who  are  to  make  the  trip  to  be  present  at  the 
Verein's   fifty-fourth   annual    meeting. 

Mr.  C.  R.  Smith,  designer  of  stations  for  the  General  Elec- 
tric Company,  who  has  been  in  charge  of  the  reconstruction 
work  of  the  Newport  News  &  Old  Point  Railway  &  Elec- 
tric Company  at  Hampton,  Va.,  since  April,  1912,  has  re- 
turned to  the  General  Electric  Company,  having  completed 
the  rebuilding  of  the  station  and  ice-making  plant  at  Hamp- 
ton. The  property  in  question  is  owned  by  Messrs.  Allen  & 
Peck,  of  Syracuse,  N.  Y. 
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Mr.  D.  H.  Macdougal  has  been  appointed  assistant  to 
Mr.  R.  J.  Fleming,  general  manager  of  the  Toronto  Electric 
Light  Company,  Toronto,  Ont.  Mr.  Macdougal  was 
formerly  treasurer  of  the  Electrical  Development  Company 
and  assistant  comptroller  of  the  Toronto  Power  Company. 
He  has  been  connected  with  the  water-power  companies 
at    Niagara   Falls    since   March,    1903. 

Mr.  John  W.  Ellis,  of  Woonsocket.  R.  I.,  has  been  placed 
in  general  charge  of  the  work  of  electrification  of  the  New 
York,  New  Haven  &  Hartford  Railroad  between  Providence 
and  Boston,  the  active  supervision  being  in  the  hands  of  his 
son,  Mr.  John  Ellis.  The  latter  has  for  eighteen  years 
served  as  chief  electrician  for  the  Lonsdale  company,  in 
which  position  he  is  succeeded  by  Mr.  James  Pennien,  Jr. 

Mr.  J.  M.  Curtin,  heretofore  assistant  manager  of  the 
industrial  and  power  department  of  the  Westinghouse 
Electric  &  Manufacturing  Company,  has  been  appointed 
manager  of  this  department  to  succeed  Mr.  Charles  Rob- 
bins.  Mr.  Curtin  is  an  electrical  engineering  graduate  of  the 
Pennsylvania  State  College  and  has  been  continuously 
identified  with  this  company  since  his  graduation  in   1898. 

Mr.  Alexander  Dow  has  been  elected  to  the  presidency 
of  the  Detroit  Edison  Company,  as  well  as  the  Penin- 
sula Electric  Light  Company.  Mr.  A.  C.  Marshall,  formerly 
assistant  to  the  president,  succeeds'  Mr.  Dow  as  vice-presi- 
dent. Mr.  Dow  retains  his  position  as  general  manager. 
Mr.  J.  V.  Oxtoby  continues  as  vice-president  with  Mr. 
Marshall,  while  Mr.  S.  C.  Mumford  is  made  secretary  in 
addition  to  his  duties  as  comptroller. 

Mr.  M.  C.  Osborn,  contract  agent  for  the  Washington 
Power  Company  of  Spokane,  Wash.,  addressed  the  Tacoma 
Jovian  Luncheon  League  at  its  recent  luncheon,  taking 
the  ground  that  municipalities  should  be  permitted  to 
charge  owners  of  property  with  the  expense  of  installing 
cluster  lighting  on  streets,  the  city  then  maintaining 
the  lamps.  Mr.  A.  L.  Thorn,  superintendent  of  city  light- 
ing, also  spoke  on  the  subject,  taking  the  same  view.  A 
measure  of  this  nature  is  now  being  considered  by  the 
Legislature. 

Mr.  Marshall  E.  Sampsell,  president  of  the  Central 
Illinois  Public  Service  Company  of  Mattoon,  111.,  was 
elected  president  of  the  Illinois  Electric  Railways  Associ- 
ation during  its  recent  Chicago  meeting.  Mr.  Sampsell  was 
born  at  Marshall,  Tex.,  in  1874,  and  was  graduated  from 
the  University  of  Chicago  with  the  class  of  '1896.  In  1910 
he  was  appointed  president  of  the  Mattoon  company  and 
of  the  Central  Illinois  Traction  Company,  which  offices 
he  continues  to  liold.  Mr.  Sampsell,  as  receiver  for  the 
Chicago  Union  Traction  Company  and  the  North  &  West 
Chicago  Street  Railway,  took  an  active  part  in  the  settle- 
ment of  Chicago  traction   matters  in   1907  and    1910. 

Mr.  Charles  Robbins,  since  1909  manager  of  the  indus- 
trial and  power  department  of  the  Westinghouse  Electric 
&  Manufacturing  Company,  has  been  appointed  assistant 
sales  manager  of  the  company,  with  headquarters  at  East 
Pittsburgh.  Mr.  Robbins,  who  has  been  associated  with 
the  Westinghouse  Electric  &  Manufacturing  Company  for 
the  past  fourteen  years,  was  for  a  number  of  years  located 
in  New  York  City.  Previous  to  1899  he  was  associated  with 
the  Cutter  Company  of  Philadelphia.  He  is  a  member  of 
the  National  Electric  Light  Association  and  the  American 
Institute  of  Electrical  Engineers,  having  been  closely  iden- 
tified with  the  latter  organization  in  connection  with  the 
standardization  work  as  a  member  of  the  committee  on 
rating.     His  successor  is  Mr.  J.  M.  Curtin. 

Dr.  Ira  N.  Hollis,  for  twenty  years  professor  of  engineer- 
ing at  Harvard  University,  has  accepted  the  presidency  of 
the  Worcester  Polytechnic  Institute,  of  Worcester,  Mass. 
Dr.  Hollis  will  succeed  on  July  1  Dr.  Levi  Conant,  who 
has  served  as  acting  president  during  the  past  two  years. 
The  new  president  has  been  professor  of  engineering  at 
Harvard  since  1893.  He  was  born  at  Mooresville,  Ind.,  in 
1856,  and  is  a  graduate  of  the  United  States  Naval  Academy, 
class  of  1878.  Professor  Hollis  is  widely  known  as  an  expert 
in  the  special  department  of  steam-plant  practice.  One  of 
his  most  recent  investigations  has  been  the  use  of  the  low- 
pressure  turbine  in  the  Cambridge  (Mass.)  Electric  Light 
Company's  plant.     He  is  president  of  the  Engineers'  Club  of 


Boston  and  a  member  of  a  number  of  national  engineering 
societies. 

Mr.  A.  C.  Harrington  has  succeeded  Mr.  W.  J.  McCorkin- 
dale  as  manager  of  the  Marquette  County  Gas  &  Electric 
Company,  Marquette,  Mich.  Mr.  McCorkindale's  resigna- 
tion to  become  manager  of  the  Wilmington  (Del.)  Gas 
Company  was  noted  in  these  columns  recently.  Mr.  Har- 
rington entered  the  field  of  electrical  construction  in  1888 
and  later  had  charge  of  electric  railway  projects  for  the 
Edison  electric  company  in  both  London  and  St.  Peters- 
burg. He  served  as  designer  and  active  manager  during 
the  construction  of  the  Pennsylvania  &  Erie  Rapid  Transit 
Railway  and  recently  acted  as  supervising  engineer  for  a 
large  hydroelectric  plant  in  Utah.  In  the  operating  field 
Mr.  Harrington  has  served  as  manager  of  the  South  Cov- 
ington &  Cincinnati  Railway  Light,  Gas  &  Power  Com- 
pany. 

Mr.    Leigh    S.    Keith,    the    new    member    of   the    firm    of 
McMeen   &  Miller,   Inc.,  and  its  secretary  and  treasurer,  is 
a  graduate  of  the   Massachusetts   Institute   of  Technology. 
His    first    experience    was    in 
the  engineering  department  of 
the      New     York     Telephone 
_^^H0N^^  During    his    later 

jm^^^       "^  years    with    that    company    he 

^M  devoted  his  efforts  to  making 

gPff  If,  special    investigations    under 

y^  the  direction  of  the  chief  en- 

*5f  gineer.       About     four     years 

ago  he  entered  the  employ  of 
McMeen  &  Miller,  and  he  has 
been  engaged  in  a  wide  va- 
riety of  engineering  work,  re- 
lating particularly  to  public- 
service  investigations  of  light, 
power  and  telephone  proper- 
ties and  special  problems  in 
electric  railway  work,  such  as 
the  location  of  substations, 
the  design  of  feeder  systems 
and  the  prevention  of  electrolysis.  For  the  past  three  years 
Mr.  Keith  has  been  managing  engineer,  so  that  in  becom- 
ing one  of  the  principals  the  change  involved  is  more  one 
of  name  than  one  of  function. 
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Obituary 


Edward  H.  Sturtevant,  vice-president  and  director  of  the 
Franklin  (N.  H.)  Power  &  Light  Company,  died  March  8, 
aged  sixty-seven. 

Francis  Boradnax,  a  consulting  engineer  residing  at  Mont- 
clair,  N.  J.,  died  at  Utica,  N.  Y.,  March  15.  Mr.  Boradnax 
was  sixty  years  of  age  and,  among  other  work,  installed 
the  electric-lighting  plant  at  the  Chicago  World's  Colum- 
bian Exposition  in  1893. 

Charles  T.  Bishop,  treveling  auditor  for  the  H.  W. 
Johns-Manville  Company,  died  in  St.  John's  Hospital, 
Brooklyn,  N.  Y.,  March  11,  of  appendicitis.  Mr.  Bishop 
was  fifty-two  years  of  age  and  had  formerly  been  con- 
nected with  the  naval  service. 

Henry  H.  Furbish,  a  retired  wood-pulp  manufacturer,  who 
died  March  12  at  Bath,  N.  Y.,  early  conceived  the  commer- 
cial future  of  electric  lighting  and  introduced  arc  lamps  into 
his  pulp  mill  at  Berlin,  N.  H.,  years  before  any  similar  in- 
stallation was  in  use  in  the  district.  Later  he  organized  the 
Berlin  Electric  Light  Company,  one  of  the  first  central- 
station  undertakings  in  New  England,  and  served  as  its  first 
president.  Mr.  Furbish  retained  his  interest  in  this  com- 
pany until  his  death. 

Robert  E.  Steele,  comptroller  of  the  General  Electric 
Company,  died  at  his  residence  near  Schenectady,  N.  Y., 
March  4,  at  the  age  of  forty-four.  Mr.  Steele  was  an  attor- 
ney by  profession  and  had  served  as  Deputy  Attorney- 
General  for  the  State  of  New  York.  His  financial  knowl- 
edge figured  prominently  in  the  readjustment  of  the  affairs 
of  the  Knickerbocker  Trust  Company  of  New  York  follow- 
ing its  failure.  Mr.  Steele  was  appointed  comptroller  of 
the  General  Electric  Company  May  11,  1908. 
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Construction 

New  England 

NORTHPORT,  MAINE.— The  town  of  Northport  has  voted  to  contract 
with  the  Penobscot  Bay  EI.  Co.,  of  Belfast,  for  the  installation*  of  a 
street-lighting  system.  The  contract  provides  for  15  street  lamps.  The 
company  will  extend  its  transmission  line  from  Little  River  to  the  en- 
trance of  the  Wesleyan  Grove   Campmeeting  Association  grounds. 

PORTLAND,  MAINE.— Extensions  to  the  ornamental  street-lighting 
system  will  be  made  this  year  if  an  appropriation  is  granted.  Orna- 
mental   standards   carrying   four-lamp    clusters   will    be    erei  i<  d, 

WOODSVILLE,  N.  H.— The  Woodsville  Aqueduct  Co.  is  rebuilding  its 
electric  plant  recently  destroyed  by  fire.  The  company  has  con- 
tracted with  the  General  EI.  Co.  for  two  150-kw,  2200-volt,  three-phase, 
60-cycle  generators  with  directly  connected  exciters  and  necessary  switch- 
board equipment;  also  for  one  10-kw  constant-current  transformer  for 
street  circuits.  The  contract  for  one  125-hp  Rollins  engine,  shafting 
and  pulleys  has  been  awarded  to  Charles  Griffen,  of  Lowell,  Mass.  The 
other  equipment  consists  of  one  130-hp  Thoenix  boiler,  two  waterwheels, 
one  165-hp  S.  Morgan  Smith  and  one  150-hp  Holyoke  Machy.  Co.,  with 
Lombard  governors.  Fort  Wayne  meters  are  used.  G.  E.  Mann  is  chief 
engineer    and    electrician. 

EAST  LONGMEADOW,  MASS.— At  a  town  meeting  held  recently  it 
was  voted  to  add  50  more  street  lamps  to  the  90  already  installed. 

MILFORD,  MASS.— The  Worcester  Suburban  El.  Co.,  of  Uxbridge, 
has  petitioned  the  Selectmen  for  a  franchise  to  erect  transmission  lines 
on  the  Park  Hill  Road. 

WORCESTER,  MASS.— Scaled  proposals  will  be  received  at  the 
office  of  the  supervising  architect.  Treasury  Department,  Washington,  D. 
C,  until  March  25,  for  a  conduit  and  wiring  system,  gas  piping  and  light- 
ing fixtures  for  the  United  States  post  office,  Worcester,  Mass.,  in  accord- 
ance with  drawings  and  specifications,  copies  of  which  may  be  obtained 
at  the  aboxe  office  or  from  the  office  of  the  custodian,  Worcester.  O.  Wen- 
deroth   is  supervising  architect. 

NEW  BRITAIN,  CONN.— Plans  for  the  new  street-lighting  system 
prepared  by  Dr.  Louis  Bell,  of  Boston,  Mass.,  will  be  submitted  to  the 
Public  Works  Board.  It  is  understood  that  the  plans  provide  for  64 
flaming  arc  lamps,  200  250-watt  incandescent  lamps  and  560  smaller  in- 
candescent lamps. 

NEW  LONDON,  CONN.— The  Rockville-Willimantic  Ltg.  Co.,  of  New 
London,  has  applied  to  the  State  Legislature  for  permission  to  increase  its 
capital   stock    from    $700,000    to   $1,000,000. 


Middle  Atlantic 

ALBANY,  N.  Y.— Governor  Sulzer  has  signed  the  bill  giving  the 
common  councils  of  second-class  cities  the  right  to  establish,  alter  or 
extend  a  special  lighting  districl  for  ornamental  street-lighting  purposes. 
The   bill    was   introduced    for    the   benefit   of   the   city   of   Troy. 

ALBANY,  N.  Y.— The  Senate  judiciary  committee  on  March  12  re- 
ported favorably  on  the  Murtaugh  hydroelectric  bill  providing  for  the 
development  of  electricity  at  the  dams  of  the  barge  canal  on  the  Mohawk 
River.  This  bill  has  been  amended  so  as  to  empower  the  state  con- 
servation commission  to  establish  hydroelectric  districts  in  other  parts 
of  the  State.  The  bill  carries  an  appropriation  of  $600,000  for  the 
establishment    of    a    plant    at    Crescent. 

BUFFALO,  N.  Y. — Sealed  proposals  will  be  received  by  the  commis- 
sioner of  public  works,  Room  5,  Municipal  Building,  Buffalo,  until  April 
4  for  furnishing  and  installing  heating,  plumbing  and  power-plant  equip- 
ment in  connection  with  the  erection  of  a  new  high-school  building,  to 
be  known  as  the  Masten  Park  High  School,  to  be  located  In  M 
Park.  Separate  proposals  must  be  submitted  for  the  Following  divisions 
of  the  work:  (b)  Heating,  ventilating  and  power  plant  equipment,  in- 
cluding boilers,  pumps,  tanks,  fans,  motors,  high-pressure  piping,  radi- 
Qtion,  temperature  regulators,  air  washers,  humidifiers,  etc.;  (c)  plumb- 
ing, drainage  and  gas  fitting,  including  water  heaters,  water  purifiers 
and  filtration  apparatus,  vacuum  cleaning  system,  cooking  stoves, 
etc.  Plans  and  specifications  are  on  file  at  the  office  of  the  deputy  build- 
ing commissioner.  Room  6,  Municipal  Building,  where  blank  proposal 
forms  may  be  obtained.  Francis  G.  Ward  is  commissioner  of  public 
works. 

FAMESTOWN,    V    Y.— The    report    of    Clayton    O      rohi 
tendenf  of  the  municipal  electric-light  plant,  to  thi 

mends   the   installation   of   a   new   turbo-generatoi    unit    and    a   mechanical 
stoker  iii  the  municipal  electric  plant. 

NEW    YORK,    N.    Y.— Sealed   bids   will   be   received   by    R.    Wall 
commissioner,   at   1 kkeeper's  office,  240  Centre  Streel  1    Man- 

hattan, until  March  25,  for  furnishing  and  erecting  all  materials  re- 
quired for  construction  and  installation  of  new  undergo  ind 
necessary  to  transfer  police  telephone  service  from  old  to  new  police 
headquarters,  Brooklyn,  and  install  police  telephone  servic 
police  stations,  Beach  and  Varick  Streets.  Fast  Fifth  Street.  West  One 
Hundred  and  Twenty-third  Street  and  Simpson  Street,  borough  >i  the 
Bronx.       Blank    forms    together    with    copy    of    contract,    including 


fications,  may  be  obtained  upon  application  at  the  office  of  the  super- 
intendent of  telegraph,  headquarters  of  Police  Department,  240  Centre 
Street,   New   York. 

POUGHKEEPSIE,  X.  Y.  The  Moline  Plow  Co.,  of  Poughkecpsie,  it 
is  understood,  will  equip  its  plant  to  be  operated  by  electricity.  Energy 
for  operating  the  works  will  be  supplied  by  the  Central  Hudson  Gas 
&    EI.    Co.,    of    Poughkecpsie. 

PITTSBURGH,  PA.— Additional  generating  units  will  be  installed 
at    the    Brunots    Island    powei  ■  sne    Lt.    Co.,    increasing 

the  output  of  the  plant  by  98,000  hp.  Four  new  turbines  have  been 
ordered. 

PITTSB1  RGH,  PA.— The  West  Penn.  Trac.  Co.  is  contemplating  en- 
larging  its  Connellsville  power  plant  during  the  next  two  years  Orders 
have  been  placed  with  the  Westinghousc  El.  &  Mfg.  Co.  for  two  turbines 
i1     14,000  hp  each.     The  covt  of  the  work  is  estimated  at  $500,000. 

SUNBURY,  PA. — Owing  to  the  restrictions  placed  on  the  Northum- 
berland County  Gas  &  El.  Co.,  which  wished  to  erect  high-tension  trans- 
mission lines  in  this  city,  the  company,  it  is  reported,  has  decided  to 
move  its  power  plain    from   Sunbury  to  Northumberland. 

BEVERLY,  N.  J.— The  Public  Ser.  El.  Co.  will  reconstruct  its  trans- 
mission lines  and  cables  in  Beverly  and  vicinity.  In  connection  with  this 
proposed  improvement  the  Korough  Council  is  negotiating  with  the  com- 
panj  for  the  installation  of  an  underground  conduit  system  tor  such 
service   lines  through    Beverly. 

BOONTON,  N.  J.— The  Boonton  EI.  Co.  has  applied  to  the  Hanover 
Township  committee  for  a  franchise  to  operate  in  the  Mountain  Lakes 
and  Parsippany   districts. 

FREEHOLD,  V  J.— The  Board  of  Utility  Commissioners  has  granted 
the  Monmouth  Ltg.  Co.,  of  Freehold,  permission  to  issue  $14,000  in  first- 
mortgage  bonds  and  $2,500  in  emergency  notes  to  provide  for  ex- 
tensions. 

J  ^MESBURG,  X.  J.— The  electric  plant  of  the  Jamesburg  Lt.  &  Wtr. 
Co.  was  destroyed  by  fire  on  March  8,  causing  a  loss  of  about  $10,000. 
It  is  understood  that  the  plant  will  be  rebuilt  at  once.  Frederick  Green- 
slade  is  superintendent. 

LINDEN,  N.  J. — Bids  will  be  received  by  the  Borough  Council  until 
March  25  for  lighting  the  streets  of  the  borough  with  electricity  for  a 
term  of  live  years.  Bids  are  to  be  submitted  for  furnishing  76  lamps 
ol  32  cp,  to  be  placed  where  directed  by  the  Council.  Clarence  H. 
Smith    is   borough    clerk. 

NEWARK,    N.   J. —The   Roseville    Busines      Men'     ,  \ssocia- 

tion  has  appointed  a  lighting  committee  to  negotiate  with  the  Pub.  Ser. 
El.  Co.  for  .1dd1iinn.1l  electric  lamps  in  the  Roseville  section  and  to  secure 
estimates  of  cost. 

CAMBRIDGE,  \1  I  >.—  The  contract  for  installing  an  electric-lighting 
system  at  the  Cambridge  Hospital  lias  been  awarded  to  the  Cambridge 
Ga  II  Lt.  &  Put  Co.  The  contract  also  calls  for  complete  equipment 
for    the    X-ray    department. 

Sfl  \K1'ST()\\  N.  MD.— Bids  will  be  received  by  the  State  Road 
t  Omxnission  until  March  27  for  operating  machinery  and  lighting  for  the 
draw  span  of  the  Sharpstown  bridge  over  Nanticoke  River  in  Dorchester 
and  Wicomico  Counties.  William  L.  Marcy,  534  North  Howard  Street, 
Baltimore,  is  secretary. 

EASTVILLE,  VA.— Plans  are  being  considered  for  the  installation  of 
an  electric-light  plant  here.  Stanley  Scott,  of  Eastville,  is  interested  in 
the    project. 

WASHINGTON,  D.  C— Plans  are  being  prepared  by  Walter  C.  Allen, 
electrical  engineer,  t  thi  Districl  of  Columbia,  for  the  installation  of 
an  ornamental  streel  lighting  system  between  the  Capitol  and  the  Treas- 
ury Building,  on  Pennsylvania  Avenue,  for  which  Congress  has  appropri- 
ated $8,000.  The  plans  provide  for  the  substitution  of  ISOO-Cp  lamps  for 
the   700<p  lamps  now   in   use. 

WASHINGTON,  D.  C— Sealed  proposals  will   be   received  at   the  office 
of  the  general  supply  committee.  Treasury  Department,  Washington,  I'    C, 
until    April    15,    on    blanks    sup]  lied    by    the    general    supply    committt 
furnishing  supplies   for  the  executive  departments  and   independent 
lishments  of  th<  For  the  fiscal  year  ending  June   30,    1914,  as 

including  drafting  supplies,   hardware.    e1 
ering   and    plumbing    supplies;    engraving,    printing    and    lithographic 
supplies;    incandescent    electric   lamps;   incandes 

'<■ 


North  Central 

It  VSTINGS,    \n<  11       rhe  Th< 
improvements  l  ml  and   Middleville  plai  1 

ing   an   expenditure    of    about    $16,000.      The    plans  ctensive 

repairs   on    the    Middleville   darn.      Lewis   W,    Heath,  -    man- 

ager. 

HIGH!    \M'  Id    recently    the   proposition    to 

grant   the    Edison    Illg     1  it.    permission 

lines  on   the   highways   of  the  township  was  carried. 

[RONWOi  bic   &    Iron   Coi  :  t    Co., 

1  eased  its  capital  stock  from  $350,000  to  $491,7 
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LANSING,  MICH. — The  State  Railroad  Commission  has  authorized 
several  companies,  said  to  be  owned  by  the  Commonwealth  Pwr.  Co.,  to 
issue  bonds  aggregating  $453,000.  the  proceeds  to  be  used  for  improve- 
ments of  the  various  plants.  The  bond  issues  were  granted  to  the 
following  companies:  Pontiac  Pwr.  Co.,  $6,000;  Saginaw  Pwr.  Co., 
$12,000;  Consumers'  Pwr.  Co.,  $5,000;  Commonwealth  Pwr.  Co.,  $102,- 
000;  Au  Sable  El.  Co.,  $13,000;  Economy  Pwr.  Co.,  $130,000;  Au 
Sable  Pwr.  Co.,  $126,000;  Grand  Rapids-Muskegon  Pwr.  Co.,  $48,000; 
Bay  City  Pwr.  Co.,  $4,000,  and  Flint  El.   Co.,  $7,000. 

MARQUETTE,  MICH.— The  City  Council  has  adopted  a  resolution 
appointing  a  special  committee  to  inquire  into  the  feasibility  of  a  munici- 
pal telephone  system.  It  is  proposed  to  use  the  poles  of  the  municipal 
electric   light   plant. 

MARQUETTE,  MICH. — Sealed  proposals  will  be  received  at  the  office 
of  the  supervising  architect,  Treasury  Department,  Washington,  D.  C, 
until  April  3  for  a  conduit  and  wiring  system,  gas  piping,  lighting  fixtures, 
etc.,  in  the  United  States  post  office  and  court  house,  Marquette,  Mich. 
O.   Wenderoth  is  supervising  architect. 

MOUNT  CLEMENS,  MICH.— The  County  Supervisors  are  contemplat- 
ing the  installation  of  an  electric-lighting  system  at  the  county  infirmary, 
the  present  lighting  system  being  inadequate. 

SAGINAW,  MICH.— The  Wilcox  McKim  Co.  contemplates  the  instal- 
lation of  electrically  driven  machinery  in  its  proposed  new  plant  for  the 
manufacture  of  steering  gears,  universal  joints  and  other  automobile 
parts. 

CLEVELAND,  OHIO.— Sealed  proposals  will  be  received  at  the  office 
of  the  secretary  of  the  director  of  public  service,  No.  104,  City  Hall, 
Cleveland,  Ohio,  until  April  1,  for  surface  condensers  for  the  municipal 
electric-light  plant,  plans  and  specifications  for  which  may  be  obtained  at 
the  office  of  the  engineer  of  construction,  Room  319,  City  Hall.  W.  J. 
Springborn  is  director  of  public  service.     W.   H.  Kirby   is   secretary. 

COLUMBUS,  OHIO.— Sealed  proposals  will  be  received  at  the  office 
of  the  Board  of  Trustees  of  the  Ohio  State  University,  Columbus,  until 
March  31  for  two  horizontal  sectional  water-tube  boilers  and  two  auto- 
matic underfeed  stokers  for  the  power  plant  at  the  university,  in  accord- 
ance with  specifications  prepared  by  William  C.  McCracken,  chief  engi- 
neer. Plans  and  specifications  may  be  seen  at  the  offices  of  the  archi- 
tect, the  chief  engineer  and  the  secretary  of  the  board.  Carl  E.  Steel 
is  secretary. 

CORYV1LLE,  OHIO. — The  County  Commissioners  have  granted  the 
Ohio  Valley  El.  Ry.  Co.,  of  Huntington,  W.  Va.,  a  franchise  to  erect 
transmission  lines  between  Coryville  and  Ironton.  The  company  will 
furnish  electricity  for  lighting  the  streets  and  residences  of  Coryville. 
Arc  lamps  will  be  used  for  street  lighting. 

FINDLAY,  OHIO.— The  City  Council  has  authorized  the  light  com- 
mittee of  the  Council  to  instruct  the  city  solicitor  to  prepare  a  resolu- 
tion by  which  bids  can  be  secured  for  lighting  the  city  streets. 

IRONTON,  OHIO. — Plans  have  been  completed  by  the  Ohio  Valley 
El.  Ry.  Co.  for  the  construction  of  a  new  car-house  and  power  house  in 
Ironton,    to    cost    about    $100,000. 

SPRINGFIELD,  OHIO.— Arrangements  have  been  completed  by  the 
Springfield  Lt.,  Ht.  &  Pwr.  Co.  for  laying  4200  ft.  of  conduit  in  the 
central    portion    of   the    city    this   year. 

WAPAKONETA,  OHIO.— The  Western  Ohio  Ry.  Co.,  of  Lima,  has 
authorized  the  erection  of  two  high-tension  lines  between  Wapakoneta 
and  St.  Mary's,  at  a  cost  of  about  $20,000. 

HAZARD,  KY.— The  Hazard  El.  Lt.  &  Pwr.  Co.,  recently  organized, 
is  planning  to  erect  a  power  plant  on  the  Messer  branch,  near  Hazard, 
at  once,  to  cost  about  $10,000. 

LEXINGTON,  KY. — The  Kentucky  Utilities  Co.,  of  Lexington,  has 
purchased  a  franchise  to  erect  transmission  lines  through  Montgomery 
County  and  work  will  begin  on  the  erection  of  the  lines  at  once.  The 
company  is  also  erecting  a  new  transmission  line  to  Winchester  and  to 
Mount   Sterling. 

MAYSVILLE,  KY. — The  City  Council  is  considering  the  installation 
of  a  boulevard  lighting  system  in  the  entire  downtown  district. 

MIDDLESBORO,  KY. — The  Kentucky  Utilities  Co.,  of  Lexington, 
which  recently  purchased  the  plant  of  the  Middlesboro  El.  Co.,  con- 
templates enlarging  the  plant  for  the  purpose  of  furnishing  electricity 
for  lamps  and  motors  to  the  coal  mines  in  Bell  County. 

WILLIAMSTOWN,  KY.— J.  M.  Riley  has  purchased  a  franchise  for 
the  construction  and  operation  of  an  electric  light  and  power  plant  in 
Williamstown.  Work  will  begin  on  the  installation  of  the  system  at  once. 
LOGANSPORT,  IND.— The  Board  of  Works  has  awarded  the  con- 
tract for  installation  of  an  Alberger  surface  condenser  in  the  municipal 
electric-light  plant  to  the  Reeves-Skinner  Co.,  of  St.  Louis,  Mo.,  for 
$12,783.  The  board  will  soon  let  contracts  for  the  installation  of  coal 
and  ash  conveyors,  for  which  an  appropriation  of  $12,000  has  been  made. 
MARTINSVILLE,  IND.— We  are  informed  that  Charles  J.  and 
Edgar  V.  Mitchell  were  not  granted  a  franchise  to  install  an  electric- 
light   plant   in    Martinsville,   as   reported   in  the   issue   of   March    1. 

PLYMOUTH,  IND.— The  Plymouth  El.  Lt.  &  Pwr.  Co.  contemplates 
extending  its  system  to  several  adjoining  towns.  The  company  was 
recently  incorporated  by  C.  D.  Snoeberger,  Virginia  Snoeberger  and 
Isaac   Snoeberger. 


TEKRE  HAUTE,  IND.— The  Springfield  &  Central  Illinois  Trac.  Co. 
lias  applied  to  the  Board  of  Public  Works  for  a  franchise  to  build  an 
interurban  railway  on  Walnut  Street. 

VINCENNES,  IND.— The  Board  of  Works  has  signed  a  contract  with 
the  City  El.  Ltg.  Co.  whereby  the  latter  will  supply  electricity  to 
operate  and  light  the  sewer  pumping  station  and  incinerating  plant 
located  2  miles  below  the  city,  for  a  period  of  five  years.  Under  the 
terms  of  the  contract  the  city  agrees  to  install  two  15-hp  motors  and 
also  to  pay  for  the  erection  of  the  transmission  line  from  the  city 
limits  to  the  plant  and  to  pay  the  company  $50  per  month  and  2  cents 
per  kw-hr.  for  all  energy  used. 

BROCTON,  ILL.— The  Central  Illinois  Pub.  Ser.  Co.,  of  Mattoon,  has 
submitted  a  proposition  to  the  Village  Board  to  furnish  electricity  in 
Brocton.  The  company  asks  for  a  10-year  franchise  and  a  contract  for 
street  lighting.  If  granted  a  franchise  a  transmission  line  will  be  erected 
either   from  Newman   or   Oakland  to  supply  the   service. 

DALLAS  CITY,  ILL.— The  Dallas  City  Lt.  Co.  has  petitioned  the 
City  Council  for  a  25-year  extension  of  its  franchise.  The  Mississippi 
River  Pwr.  Co.  proposes  to  enter  the  city  and  purchase  the  local  electric 
plant  for  $40,000;  also  to  erect  a  transmission  line  from  Niota  to  Dallas 
City,  at  a  cost  of  $60,000. 

PALMER,  ILL.— The  Village  Board  has  granted  the  Hillsboro  El.  Lt. 
&  Pwr.  Co.,  of  Hillsboro,  a  50-year  franchise  to  operate  an  electrical 
distributing  system   in    Palmer. 

PAXTON,  ILL. — The  Central  Illinois  Utilities  Co.  has  purchased  the 
property  of  the  Paxton  El.  Co.,  of  Paxton,  and  will  take  over  the  prop- 
erty immediately.  It  is  understood  that  the  new  owners  will  make  im- 
provements to  the  plant.  The  Utilities  company  has  franchises  in  a 
number  of  surrounding  cities  and  towns,  including  Rankin,  Fairbury, 
Arrowsmith  and  Gibson  City.  H.  L.  Clark  is  vice-president  and  general 
manager  of  the  Central   Utilities  Co. 

PERRY,  ILL. — The  Central  Illinois  Pub.  Ser.  Co.,  of  Mattoon,  lias 
been  granted  a  franchise  by  the  Village  Board  to  operate  an  electrical 
distributing  system  in  Perry  for  a  period  of   50  years. 

ROCK  ISLAND,  ILL.— The  officials  of  the  Rock  Island  Southern  Ry. 
Co.  are  negotiating  with  a  number  of  towns  along  and  near  the  inter- 
urban railway  to  supply  electricity  for  lamps  and  motors.  The  company 
is  planning  to  erect  transmission  lines  to  places  a  considerable  distance 
from  its  power  plant. 

SPRINGFIELD,  ILL. — Sealed  proposals  will  be  received  by  the 
Board  of  Administration,  Capitol  Building,  Springfield,  until  March  24 
for  the  installation  of  conduits,  wiring,  electric  lamps,  etc.,  at  the  Illinois 
Industrial  Home  for  the  Blind,  1900  Marshall  Boulevard,  Chicago,  III. 
Specifications  will  be  furnished  upon  application  to  the  managing  office 
of  the  home  at  the  above  address.  Frank  D.  Whipp  is  fiscal  supervisor. 
GREEN  LAKE,  WIS.— J.  R.  Stewart  has  been  granted  a  franchise  to 
furnish  electricity  for  lamps  in  Green  Lake. 

HATFIELD,  MINN. — Plans  are  being  prepared  for  raising  the  large 
power  dam  at  Hatfield  5  ft.  above  its  present  level.  R.  M.  Howard  is 
manager. 

ROSEAU,  MINN. — At  an  election  held  March  11  the  proposition  to 
issue  bonds  for  the  installation  of  a  municipal  electric-light  plant  was 
carried.  As  yet  an  engineer  has  not  been  engaged.  P.  H.  Buran  is  clerk. 
DAVENPORT,  IA.— The  People's  Lt.  Co.,  of  Davenport,  has  begun 
work  on  the  erection  of  a  high-tension  transmission  line  from  this 
city  to  the  substation  of  the  Iowa  &  Illinois  Ry.  Co.  at  Pleasant  Valley, 
a  distance  of  8  miles.  From  Pleasant  Valley  energy  will  be  distributed 
to  the  various  substations  of  the  railway  company.  Electricity  will  also 
be  supplied  to  the  towns  and  villages  along  the  lines  for  lamps  and 
motors.  The  cost  of  the  lines  is  estimated  at  about  $40,000.  The 
People's  Lt.  Co.  also  contemplates  the  erection  of  a  transmission  line 
between  Walcott  and  Durant,  a  distance  of  about  7  miles,  to  cost  about 
30,000.  This  line  will  be  a  continuation  of  the  line  recently  completed 
between  Blue  Grass  and  Walcott.  If  granted  a  franchise  in  Buffalo 
(at  a  special  election  to  be  held  March  31)  the  company  will  erect  a 
transmission  line  from  Blue  Grass,  a  distance  of  6  miles.  The  cost 
of  the  line  to   Buffa'o  is  estimated  at  $25,000. 

GREENFIELD,  IA.— Sealed  proposals  will  be  received  by  M.  C.  Mc- 
Creight,  city  clerk,  Greenfield,  la.,  until  April  11  for  furnishing,  f.o.b. 
Greenfield,  two  generators,  one  100-kva  and  the  other  75-kva;  switchboard, 
two  constant-current  regulators,  one  15-hp  motor  and  starting  apparatus, 
line  material,  transformers,  motors,  one  steam  engine,  one  225-boiler-hp 
feed-water  heater,  receiver,  separator,  and  one  7-in.  exhaust  head,  or  for 
furnishing  and  installing  the  above-named  apparatus  complete  with  all 
necessary  piping,  etc.,  ready  for  operation.  Instructions  to  bidders,  plans 
and  specifications  may  be  seen  at  the  office  of  the  city  clerk,  Greenfield, 
or  at  the  office  of  J.  B.  Hill,  Iowa  City,  engineer.  A  complete  set  of 
plans  may  be  obtained  upon  application  to  the  engineer,  for  which  a  de- 
posit of  $5  will  be  required,  the  same  to  be  refunded  upon  return  of 
plans.     H.  J.  Chapman  is  Mayor. 

HAWKEYE,  IA.— C.  Miller  &  Sons,  of  Clermont,  who  were  recently 
granted  a  franchise  to  furnish  electricity  here,  will  erect  a  transmission 
line  from  their  plant  in  Clermont  to  Hawkeye.  The  substation  will  be 
equipped  with  a  transformer  to  transform'  energy  from  13,000  volts  to 
2300  volts;  also  with  a  number  of  transformers  to  step  down  the  current 
from  23.000  volts  to  110  and  220  volts;  about  8  miles  of  No.  6  bare 
copper    wire    and    30-ft.    poles   will    be    used    for    overhead    lines;    40-watt 
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Mazda  lamps  will  be  used  for  street-lighting  and  about  200  Westinghouse 
meters  installed. 

KIMBALLTOWN,  IA.— At  an  election  held  March  10  the  proposition 
to  grant  a  franchise  for  the  instal'ation  of  an  electric-light  plant  was 
carried.     For   further   information   address  John    Neilsen. 

MEDIAPOLIS,  IA.— L.  E.  Sherrill,  of  Burlington;  representing  th; 
Walsh  interests,  of  Burlington,  is  negotiating  with  the  City  Council 
with  a  view  of  securing  a  franchise  to  distribute  electricity  in  Mediapolis. 
Energy  will  be  supplied  by  the  Mississippi  River  Pwr.   Co.,  of  Keokuk. 

OSKALOOSA,  IA. — An  optibn  has  been  taken  on  the  property  of 
the  Oskaloosa  Lt.  &  Trac.  Co.  by  W.  B.  McKinley,  of  Champaign,  111., 
president  of  the  Illinois  Trac.  Co.  The  Oskaloosa  company  is  capitalized 
at  $350,000  and  controls  the  electric-lighting  and  street-railway  systems 
in  Oskaloosa. 

FESTUS,  MO.— The  Festus  Glass  Co.,  it  is  reported,  contemplates  thi 
purchase  of  an  engine,  boiler,  generator  and  motors  and  would  like 
to   receive   prices   on   same.      H.    S.    Warwick    i*    manager. 

PALMYRA,  MO.— The  Mississippi  River  Pwr.  Co.,  of  Keokuk,  la.,  is 
negotiating  with  the  City  Council  for  a  contract  to  sell  energy  in 
Palmyra.  It  is  proposed  to  erect  a  transmission  line  from  the  com- 
pane's  distributing  station  in  Ilasco  to  Palmyra,  at  a  cost  of  $25,000. 
The   municipal  electric-light  plant   requires  new   equipment. 

SPRINGFIELD,  MO.— A  franchise  has  been  granted  by  the  City 
Council  to  J.  H.  Rathbone,  M.  C.  Baker  and  Roy  Cox,  of  Springfield, 
for  the  installation  of  an  electric-light  plant  This  franchise  will  be 
submitted  to  the  voters  for  approval  at  the  municipal  election  to  be  held 
in  April.  E.  C.  McAfee,  Baker  Block,  Springfield,  is  attorney  for  the 
company. 

WILLOW  LAKE,  S.  D. — At  an  election  held  March  4  the  proposition 
to  issue  bonds  for  the  installation  of  an  electric-light  plant  was  carried. 
Bids  for  construction  of  the  plant  will  be  asked  for  in  about  two  months. 
J.  F.   Flindt  is  auditor. 

BASSETT,  NEB.— The  contract  for  constructing  an  electric-light  plant, 
bids  for  which  were  opened  Feb.  17,  has  been  awarded  to  the  Alamo  En- 
gine  &  Supply  Co.,  of  Omaha,   for  $12,565.     W.   E.   Buckenderf  is  clerk. 

CANTON,  KAN.— Bids  will  be  received  by  the  City  Council  of 
Canton  until  March  26  for  the  construction  of  municipal  electric-light 
plant,  including  brick  power  house,  one  60-hp  oil  engine,  one  30-hp  oil 
engine.  35-kw  generator,  35-amp  storage  battery  and  eight  counter  cells, 
10,000-gal.  fuel  tank,  15  steel  electroliers,  copper  wire  and  pole-line 
material. 

GOFF,  KAN. — At  a  meeting  held  recently  the  citizens  decided  to 
install  a  waterworks  system  first.  Later  on  it  is  expected  that  connec- 
tion will  be  made  with  the  Centralia  plant  for  electric-lighting  service. 
D.  A.  Steiner  is  superintendent  of  the  Centralia  municipal  electric  plant. 

HOLTON,  KAN. — Plans  are  being  prepared  by  Worley  &  Black,  en- 
gineers, Reliance  Building,  Kansas  City,  Mo.,  for  improvements  to  the 
municipal  electric-light  plant,  including  line  extensions,  etc.  The  propo- 
sition to  issue  bonds  for  the  work  will  be  submitted  to  the  voters  on 
April   1. 

JETMORE,  KAN.— The  installation  of  an  electric-light  plant  in  Jet- 
more   is   under    consideration. 

RUSSELL,  KAN.— The  proposition  to  issue  bonds  for  the  installation 
of  an  electric-light  system  will  be  submitted  tu  the  voters.  It  is  pro- 
posed  to    secure   electricity    for   operating   the   system    from    Chariton. 

TURON,  KAN.— Bids  for  construction  of  a  combined  electric-light 
plant  and  water-works  system  will  probably  be  received  the  latter  part 
of  this  month.  A  50-hp  steam  plain  will  be  installed.  Rollins  &  West- 
over,    of    St.    Louis,    Mo.,    are    engineers    in    charge. 


Southern  States 

DURHAM,  N.  C— The  Durham  Trac.  Co.  will  install  new  4-a.np 
General  Electric  magnetite-arc  lamps  to  replace  the  6.6-amp  series  closed- 
arc  lamps  now  in  use  as  agreed  under  the  terms  of  the  new  10-year  con- 
tract recently  awarded  by  the  city.  The  lamps  will  he  maintained  by 
overhead  wires.  The  contract  calls  for  a  minimum  of  200  arc  lamps  at 
$60  each  per  year.     R.  S.  Lindscy  is  general  manager. 

WHITNEY,  N.  C— H.  B.  Ilardaway  &  Co..  of  Atlanta.  Ga.,  have  se- 
cured  the  contract  for  the  construction  of  a  larce  dam  across  the  Yadkin 
River,  neat  Whitney,  for  the  Southern  Aluminum  Co.,  which  recently 
acquired  the  Whitney  property.  The  new  dam  will  be  of  concrete  and 
will  lie  located  about  7  miles  below  the  old  Whitney  stone  dam.  It 
is  estimated  that  about  45.000  hp  will  be  developed  at  the  plant  now  being 
constructed    by    the    Southern    Aluminum    Co. 

WILSON,  N.  C— At  an  election  to  be  held  April  IS  the  proposition  to 
issue  $80,000  in  bonds  for  improvements  and  extensions  to  the  munici- 
pal electric-light  plant  will  be  submitted  to  the  voters. 

ANDERSON,  S,  ('.—The  properties  of  the  Anderson  Wtr..  Lt.  & 
Pwr.  Co.,  including  the  Portman  Shoals  plant  on  the  Seneca  River,  have 
been  acquired  by  the  Southern   Pwr.  Co.,  of  Charlotte,    V    C 

ABBEYVILLE,  GA. — At  an  election  to  be  held  April  8  the  proposition 
to  is^ue  $8,000  in  bonds  for  the  construction  of  a  municipal  clcctric-Iight 
plain  will  be  submitted  to  a  vote. 


VIDALIA,  GA. — The  proposition  to  issue  $15,000  in  bonds,  the  pro- 
ceeds to  be  used  for  improvements  to  the  municipal  electric-light  plant 
and  water-works  system,   will  be  submitted  to  the  voters  on  April    5. 

CHIPLEY,  1  LA.— The  Chipley  Lt.  &  Pwr.  Co.  ha|  engaged  the  Solo- 
mon-Norcross  Co.,  of  Atlanta,  Ga.,  to  take  charge  of  the  construction  of  its 
proposed   electric-light  plant.     A.   A.    Myers,  Jr.,   is  president. 

LIVE  OAK,  FLA.— The  property  of  the  Live  Oak  El.  Co.,  including  ice 
and  light  plants,  is  reported  to  have  been  purchased  by  the  Engineering 
Se<  urities  Co.  (holding  company)  for  J.  G.  White  &  Co.,  New  York,  for 
$50,000.  It  is  understood  that  the  new  owners  will  combine  and  improve 
the  plants. 

VIII  \MiPY,  FLA. — Bids  are  wanted  on  equipment  for  an  electric 
plant,  including  a  75-kva,  2300-volt,  60-cycle,  three-phase  generator,  with 
switchboard,  instruments,  exciter,  non-condensing,  four-valve  steam  engine, 
100-hp   boiler    with    piping,    feed  pump;    engine   to   be   directly    con- 

nected to  generator.  For  further  information  address  post  office  box  375, 
Gainesville,    Fla. 

BRISTOL,  TENN. -VA.— The  City  Councils  of  Bristol,  Tenn.,  and 
Bristol,  Va„  have  awarded  contracts  to  the  Bristol  Gas  &  El.  Co.  tor  the 
installation  of  an  ornamental   street  Li|  LCtically  all   the 

business  streets  of  the  city,  all  wiring  to  he  placed  in  conduits.  The 
company  has  already  awarded  the  contract  for  the  five-lamp  and  three- 
lamp  standards  to  the  Union  Foundry  Co.,  of  Anniston,  Ala.  S.  M. 
Vance  is  general  manager. 

DYERSBURG,  TENN.— Bids  are  being  received  by  the  business  men 
of  Dyersburg  for  the  installation  of  an  ornamental  street-lighting  sys- 
tem  in  the  business  section  of  the  city. 

NASHVILLE,  TENN.— The  Nashville  Ry.  &  Lt.  Co.  has  amended 
its   charter   providing    for   an   extension   of   its   street    railway   system. 

JACKSON.    MISS.— Plans    are    under    consideration   by    the    Council    to 
acquire  the  plant  of  the  Capital  Lt.  &  Pwr.  Co.     Under  the  terms  of  the 
franchise    of    the   company,    the    city    is    given    an    option    to    purcfa 
plant  at  the  end  of  ten   years,   which   expires  in   April. 

ESTHERWOOD,  LA.— The  Town  Council  is  considering  the  question 
of  installing  an  electric-light  plant  to  light  the  streets  and  residences  in 
the   village.     The   cost   of   the   plant   is  estimated   at   $1,000. 

GEORGETOWN,  LA  —A  franchise  has  been  granted  to  Captain  Rouse, 
of  Poplarville,  to  install  an  electric-light  plant  in  Georgetown,  to  be 
operated    in   connection    with    the    proposed    water-works    system. 

JENNINGS.  LA.— The  local  electric-light  plant,  owned  by  C.  C.  John- 
son, has  been  purchased  by  the  Southern  lit.  &  Lt.  Co,  which  owns  and 
operates  the  local  gas  plant.  The  company  contemplates  building  an  ad- 
dition to  the  gas  plant  at  a  cost  of  $10,000,  to  provide  space  for  the 
equipment  of  the  plant  purchased  and  for  additional  turbines  and  gen- 
erator. 

FRANKLIN,  TEX.— The  Franklin  Wtr.  &  Lt.  Co.  is  rebuilding  its 
power  house  which  was  recently  destroyed  by  a  storm.  The  steam  plant 
will  be  abandoned  and  the  plant  will  be  driven  by  two  gas  engines. 
The  company  also  proposes  to  rebuild  its  distributing  system  throughout 
the    town. 

MERCEDES,  TEX— Application  has  been  made  to  the  City  Council  by 
S.  A.  Robertson,  of  San  Benito,  for  a  franchise  to  operate  an  electric- 
light  plant  and  water-works  system.  Mr.  Robertson  proposes  to  purchase 
and  extend  the  local  systems. 

MOUNT  PLEASANT,  TEX.— Plans  are  being  prepared  for  improve- 
ments to  the  local  electric-light  plant  which  will  involve  an  expenditure 
of  about  $50,000.  The  Albert  Emanuel  Co.,  of  Dayton,  Ohio,  has  re- 
cently purchased  the  plant.  The  McCandless  Engineering  Co.,  of  Kansas 
City,   Mo.,   has  charge   of  the  engineering  work. 

SAN  ANTONIO,  TEX —Work  has  begun  on  the  survey  of  the  pro- 
posed electric  interurban  railway  between  Austin  and  San  Antoni  A 
large  hydroelectric  power  plant  will  be  installed  on  the  Guadalupe  River 
by  the  Guadalupe  Pwr.  Co.,  a  subsidary  of  the  interurban  company,  which 
will  furnish  electricity  to  operate  the  railway.  John  W.  Maxcy  is  director 
and   general  manager. 

WICHITA  FALLS,  TEX— Plans  have  been  adopted  and  a  contract 
agreed  upon  by  the  City  Council  tor  lighting  the  streets  of  the  city. 
The  plans  provide  for  150  50-watt  lamps  throughout  the  residential 
districts  and  90  ornamental  standards,  carrying  five-lamp  clusters,  in 
the  business  section.  The  plans  adopted  contemplate  the  installation  of 
710  lamps,  for   which    tl  the   company    $4,200   per  annum 

for  maintenance.     The  contract   covers  a   period   of  ten  years. 


Pacific  States 

CONCONUI.I.Y.     \\   \S1I .—  The     local     electric-light     plant,     owned     by 
Morton  .\    M  is  recently  destroyed  by  fire. 

MONROE,   WASH— The   Kirkland-Rcdmond   Ry.,   Lt.  &   Pwr.   Co.  has 
-    an   electric   line   between    Kirkland   and   Monroe,   a 
distance  of  about  20  miles      W.   P.   Pcrrigo  is  interested  in  the  project. 

QUINCY,    WASH.— The    Wenatchee    Valley    Gas    &    El.    Co.    has    ap- 
plied   for   a    50-year    franchise   to   supply   electricity    in    Ouincy    for    lamps 
and    motors.      The    company    proposes    to    extend    its    transmission    lines 
!  ! 
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SEATTLE,  WASH.— J.  A.  McQuaid  has  purchased  the  equipment  and 
franchises  of  the  Highland  Park  and  Lake  Burien  Railway.  Extensive 
improvements  will  be  made  to  the  system. 

SPOKANE,  WASH.— Application  has  been  made  to  the  City  Council 
by  Allen  Van  Rensselaer,  of  Victoria,  B.  C,  Can.,  for  a  franchise  to 
generate  and  distribute  electricity  for  lamps,  heaters  and  motors;  also 
to  install  and  operate  a  central  steam-heating  system  in  the  downtown 
district  in  Spokane. 

TOLEDO,  WASH.— The  property  of  the  Toledo  El.  Co.  has  been 
purchased  by  the  Independent  El.  Co.,  of  Portland,  Ore.  It  is  under- 
stood that  improvements  are  contemplated  to   the  system. 

ALBANY,  ORE. — The  City  Council  has  indorsed  the  proposition  of 
installing  a  cluster-lamp  street-lighting  system,  plans  for  which  were  pre- 
pared by  Louis  C.  Kelsey,  consulting  engineer,  Selling  Building,  Port- 
land,  Ore. 

HILLSBORO,  ORE. — The  installation  of  cluster  lamps  on  Second, 
Third  and  Main  Streets  is  under  consideration. 

PORTLAND,  ORE.— The  Portland  Ry.,  Lt.  &  Pwr.  Co.  is  making  in- 
vestigations  in  Pleasant  Valley  and  Jennie  Station  on  the  Gresham  elec- 
tric railway,  with  a  view  of  extending  its  electric-lighting  service  to  that 
suburb. 

PORTLAND,  ORE. — Pieliminary  plans  have  been  prepared  by  the 
Oregon  El.  Ry.  Co.  for  the  construction  of  a  large  hydroelectric  power 
plant  on  the  McKenzie  River  in  Linn  County.  The  equipment  will  con- 
sist of  six  pairs  of  5000-hp  tangential  waterwheels  driving  six  6000-kva, 
2300-volt  generators.  The  transmission  voltage  will  be  110.000.  Active 
preliminary  construction  will  begin  in  June.  No  contracts  have  yet 
been  let  and  none  are  now  pending.  This  year  will  be  devoted  to  de- 
velopment work  mainly.  L.  B.  Wickersham  is  chief  engineer  and 
George  S.  Edmondstone,  536  Railway  Exchange,  Portland,  Ore.,  is  hy- 
draulic engineer. 

SPRINGFIELD,  ORE. — Preparations  are  being  made  by  the  Oregon 
Pwr.  Co.  for  the  construction  of  a  power  plant  on  the  headwaters  of 
the  McKenzie  River,  near  Springfield.  Bids  are  now  being  received  for 
equipment. 

COLUSA,  CAL.— The  Pacific  Gas  &  El.  Co.,  of  San  Francisco,  is 
planning  to  extend  its  service  to  the  south  of  Colusa  in  the  near  future. 

LOS  ANGELES,  CAL.— The  Bible  Institute  Building,  located  on  Hope 
Street,  near  Fifth  Street,  will  be  equipped  with  a  power  plant.  The 
purchasing  department  of  the  Union  Oil  Co.  has  charge  of  the  purchases 
for  the  institute. 

LOS  ANGELES,  CAL.— The  Board  of  Public  Works  is  asking  for 
bids  for  the  installation  of  ornamental  lamp  standards  on  Sixth  Street 
from  Alameda  to  Hill  Street.  Eighth  Street  between  Main  and  Figueroa 
Streets,  and  Ninth   Street  from   Main  to  Figueroa  Street. 

MARYSVILLE,  CAL.— The  Great  Western  Pwr.  Co.,  of  San  Fran- 
cisco, has  applied  to  the  Board  of  Supervisors  of  Yuba  County  for  a 
franchise  to  erect  transmission  lines  along  certain  streets  and  highways 
in  Yuba  County.  Bids  will  be  received  by  J.  F.  Eastman,  clerk,  until 
April  9,  for  the  above  franchise. 

OAKLAND,  CAL.— The  Sierra  El.  Pwr.  Co.,  Oakland,  has  applied  for 
franchises  to  erect  and  operate  distributing  systems  in  Glenn,  Plumas, 
Butt   and   Tehama   Counties. 

OCEANSIDE,  CAL.— The  Oceanside  El.  Co.  has  awarded  the  contract 
for  extending  its  transmission  lines  into  the  San  Luis  Rey  Valley  to 
F.  F.  Foster  Co.,  East  Third  Street,  Los  Angeles.  The  cost  of  the 
work  is  estimated  at  $20,000. 

OWENSMOUTH,  CAL.— The  Southern  California  Edison  Co.  will 
begin  work  at  once  on  the  construction  of  a  substation  here  for  the  pur- 
pose of  furnishing  electricity  for  lamps  and  motors  in  Owensmouth.  A 
large  part  of  the  distributing  lines  will  be  placed  in  underground  conduits. 
Owensmouth  has  not  a  post  office. 

POMONA,  CAL.— The  Pomona  Home  Tel.  &  Tel.  Co.  is  planning  the 
installation  of  an  exchange  in  San  Dimas,  near  Pomona.  D.  S.  Parker 
is  general   manager   of  the  company. 

REDDING,  CAL. — Application  has  been  made  to  the  Board  of  Super- 
visors of  Shasta  County  by  Albert  C.  Agnew,  of  Oakland,  representing  the 
Sierra  El.  Pwr.  Co.,  for  a  franchise  to  build  an  electric  railway  and  erect 
transmission  lines  on  the  highways  and  roads  of  Shasta  County.  Sealed 
bids  will  be  received  by  S.  N.  Witherow,  clerk,  until  April  7  for  the 
above  franchise. 

RIVERSIDE,  CAL.— The  Southern  Sierras  Pwr.  Co.,  of  San  Ber- 
nardino, is  planning  to  extend  its  10,000-volt  transmission  line  through 
Riverside  and  San  Bernardino  into  the  city  of  San  Diego,  a  distance 
of  about  100  miles.     Manifold  &  Pools  are  engineers. 

SAN  BERNARDINO,  CAL.— The  Southern  Sierras  Pwr.  Co.,  of  San 
Bernardino,  is  reported  to  be  considering  extending  its  transmission 
lines  into  Imperial  Valley.  Extensions  are  contemplated,  it  is  stated, 
by   the    company,    involving   an    expenditure    of   about    $1,000,000. 

SAN  DrEGO,  CAL.— The  United  Lt.,  Fuel  &  Pwr.  Co.  has  applied  to 
the  State  Railroad  Commission  for  permission  to  issue  $100,000  in  bonds. 

SAN  FRANCISCO,  CAL.— The  Pacific  Gas  &  El.  Co.  is  planning  to 
enlarge  the  Bear  River  canal,  increasing  the  capacity  from  50  second-ft. 
to   350-second-ft.    ot   water, 

SAN  FRANCISCO,  CAL.— The  Great  Western  Pwr.  Co.  has  petitioned 


the  State  Railroad  Commission  for  permission  to  erect  and  operate  an 
electric   distributing  system  in  Yuba  County  and  Marysville. 

WOODLAND,  CAL.— The  Oro  Lt.  &  Pwr.  Co.,  of  Oroville,  has  ap- 
plied to  the  Board  of  Supervisors  for  a  franchise  to  erect  transmission 
lines   and   supply   electricity   in    Yolo   County. 

MALAD  CITY,  IDAHO— The  Evans  Lt.  Co.,  of  Malad  City,  which 
recently  purchased  the  property  of  the  Idaho  Lt.  &  Pwr.  Co.,  will  in- 
crease the  power  development  as  soon  as  the  weather  will  permit  by 
adding  to  its  present  conduit,  thus  gaining  more  head.  D.  L.  Evans  is 
owner  of  the  plant  and  J.  H.  Campbell  manager. 

FARMINGTON,  UTAH.— The  Davis  County  Pwr.  &  Lt.  Co.,  ot 
Farmington,  has  sold  its  plant  and  holdings  to  the  Utah  Pwr.  &  Lt.  Co., 
Salt  Lake  City,  for  $27,000.  The  property  includes  the  hydroelectric 
power  plant  in  Farmington  Canyon  and  the  Layton  and  south  to  Center- 
ville  transmission  lines,  both  lines  connecting  with  others  now  owned  by 
the  Utah  company. 

CALABASAS,  ARIZ.— The  Borderland  Mines  Co.  is  contemplating 
the  installation  of  a  large  power  plant  at  Calabasas.  A  transmission 
line  will  be  erected  to  Oro  Blanco,  a  distance  of  about  20  miles.  T.  C. 
Woodworth  is  president  of  the  company. 

TUCSON,  ARIZ.— The  Kelvin  Sultana  Mining  Co.  has  awarded  con- 
tract for  the  erection   of   a  power  plant  on   its   property. 

BOULDER,  COL. — The  City  Council  has  passed  the  ordinance  author- 
izing the  proposition  to  issue  $70,000  in  bonds  for  the  establishment  of 
a  municipal  electric-light  plant  to  be  submitted  to  the  voters  at  the 
April    election. 

SALIDA,  COL.— The  property  of  the  Salida  Lt.,  Pwr.  &  Utility  Co. 
has  been  purchased  by  the  bondholders'  committee  of  the  Central  Colo- 
rado Pwr.  Co.,  of  Denver,  Col.  The  price  paid  for  the  plant  is  said 
to   be   $350,000. 

BUCKHORN,  NEV.— The  Buckhorn  Mines  Co.  is  planning  to  build 
a  power  plant  at  Beowawa  and  erect  a  30-mile  33,000  volt  transmission 
line  from  the  plant  to  Buckhorn  to  furnish  electricity  to  operate  its 
mill.  Work  on  the  proposed  plant  will  begin  in  April.  A.  N.  Voss, 
electrical   engineer,   will   have  charge   of   the  electrical  work. 

FORT  BAYARD,  N.  M. — Sealed  proposals  will  be  received  until  April 
4  for  furnishing  three  transformers  and  one  motor  at  Fort  Bayard.  Fur- 
ther information  may  be  secured  on  application  to  the  quartermaster  at 
Fort  Bayard. 


Canada 

CALGARY,  ALTA.,  CAN.— The  Calgary  Pwr.  Co.  has  decided  to  de- 
velop another  water-power  at  Kananaskis  Falls,  located  2  miles  above 
the  present  Horse  Shoe  Falls  plant,  at  a  cost  of  about  $1,000,000. 

ABBOTTSFORD,  B.  C,  CAN.— The  Western  Canada  Pwr.  Co.,  of 
Vancouver,  expects  to  begin  within  30  days  the  erection  of  a  dis- 
tributing system  in  the  municipality  of  Matsqui.  Transmission  lines  will 
be  erected  to  the  pumping  stations  at  the  government  diking  project  soon. 

VERNON,  B.  C,  CAN.— Tenders  will  be  received  by  D.  G.  Tate,  city 
clerk.  Vernon,  B.  C.  until  April  11  for  furnishing  and  installing  one 
500-hp.  Diesel  engine  and  one  375-kw,  2300-volt,  three-phase,  60-cycle 
generator  with  directly  connected  exciter  and  one  10-ton  traveling  crane. 
Specifications  may  be  seen  at  the  office  of  Mather,  Yuill  &  Co.,  Ltd., 
Vancouver,    B.    C,   consulting    engineers. 

ST.  JOHN,  N.  B.,  CAN. — Preparations  are  being  made  by  the  New 
Brunswick  Hydro-Electric  Co.  to  begin  work  on  a  water-power  develop- 
ment located  about  50  miles  from  this  city.  It  is  estimated  that  from 
15,000  hp  to  20.000  hp  can  be  developed.  The  charter  of  the  company 
gives  it  the  right  to  supply  electricity  in   St.  John. 

AURORA,  ONT.,  CAN. — L.  H.  Herdt.  engineer,  of  Montreal,  engaged 
by  the  Town  Council  to  examine  and  determine  the  relative  advantages 
to  the  town  of  the  systems  of  the  Hydro-Electric  Power  Commission  and 
the  Toronto  &  York  Radial  Ry.  Co.  for  electrical  service,  has  recom- 
mended to  the  Council  the  adoption  of  the  Toronto  &  York  Radial  Ry. 
Co.'s   offer. 

ELMIRA,  ONT.,  CAN. — Arrangements  have  been  made  between  the 
Town  Council  and  the  Elmira  Milling  Co.  whereby  the  town  of  Elmira 
will  take  over  the  electrical  distributing  system  of  the  company,  at  a 
valuation  of  $3,000,  to  be  owned  and  operated  by  the  municipality. 
Energy  to  operate  the  system,  it  is  understood,  will  be  secured  from 
the    Hydro-Electric   Power    Commission. 

GLENCOE,  ONT.,  CAN.— The  installation  of  hydroelectric  power  is 
contemplated,  energy  to  be  obtained-  from  the  Hydro-Electric  Power 
Commission  of  Ontario. 

LONDON,  ONT.,  CAN. — Electrical  extensions  are  contemplated  dur- 
ing the  coming  year  involving  an  expenditure  of  about  $125,000,  which 
will  include  new  work  shops,  new  substation  equipment,  including  power 
transformers,  lighting  regulators  and  synchronous  motor,  electric  gen- 
erating plant  at  Springbank,  substation  No.  4,  with  equipment,  line  trans- 
formers, light   and   power   meters,   etc. 

OTTAWA,  ONT.,  CAN. — The  erection  of  a  new  substation,  to  cost 
about  $75,000,  is  contemplated  by  the  Ottawa  El.   Ry.   Co. 

OTTAWA,  ONT.,  CAN. — Plans  have  been  prepared  by  the  Electrical  De- 
partment   for    new    equipment    and    extensions    to    municipal    electric-light 
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plant,  to  cost  about  $22,000.  The  purchase  of  lamp  standards  and  lamps 
for  the  ornamental  street-lighting  system  recently  adopted  by  the  Council 
is   under   consideration, 

PORT  ARTHUR.  ONT.,  CAN.— Sealed  tenders  will  be  received  by 
J.  J.  Hackney,  commissioner  of  utilities,  until  March  31,  for  railway 
material  as  follows:  Tender  A— 8  tons  of  00  trolley  wire  and  6H  tons 
of  No.  0000  flexible  feeder  wire  (D.  B.  W.  P.).  Tender  ^Miscel- 
laneous track  material,  including  rails,  spikes,  angle  bars,  bolts,  etc. 
Tender  C — Steel  intersections,  frogs,  switches,  etc.  Further  instruc- 
tions as  to  specifications,  blueprints  and  form  of  tender  may  be  ob- 
tained  from   the   city  engineer   and  the   commissioner  of  utilities. 

TORONTO,  ONT.,  CAN.— Tenders  will  be  received  by  registered  post 
only,  addressed  to  the  chairman  of  the  Board  of  Control,  City  Hall, 
Toronto,  until  April  1,  for  overhead  and  pole  line  material,  including 
trolley  wire  cable,  suspensions,  hangers,  pull-overs,  sleeves,  ears,  frogs, 
bolts,  bonds,  etc.  Specifications  and  tender  form  may  be  obtained  upon 
application  at  the  office  of  the  purchasing  section,  Department  of  Works, 
City  Hall,  Toronto.  H.  C.  Hocken,  Mayor,  is  chairman  of  board  of  con- 
trol. 

WINGHAM,  ONT.,  CAN. — The  electric  light  committee  has  recom- 
mended to  the  Town  Council  the  installation  of  a  duplicate  generator 
to  be  installed  at  the  municipal  electric-light  plant,  at  a  cost  of  about 
$6,000. 

MONTREAL,  QUE.,  CAN. — Tenders  are  being  asked  for  supplies  for 
an  underground  conduit  system  on  St.  Catherine  Street  from  Guy  Street 
to  Papineau  Avenue. 

MONTREAL,  QUE.,  CAN.— The  Quebec  Public  Utilities  Commission 
has  ordered  the  removal  of  all  poles  from  St.  Catherine  Street,  Montreal. 
The  city  contemplates  an  expenditure  of  $5,000,000  to  place  all  wires 
underground. 

OXBOW,  SASK.,  CAN.— The  installation  of  an  electric-light  plant, 
to  cost  $12,000,  is  under  consideration. 


Miscellaneous 

PANAMA. — Sealed  proposals  will  be  received  at  the  office  of  the 
general  purchasing  officer.  Isthmian  Canal  Commission,  Washington, 
1).  C,  until  April  5  for  furnishing  reversing  motor  planer  equipment, 
motors,  structural  steel,  cast-iron  pipe  and  fittings,  etc..  under  Circular 
No.  766,  copies  of  which  may  be  ..obtained  from  the  above  office  or  at  the 
offices  of  the  assistant  purchasing  agents,  24  State  Street,  New  York, 
N.  Y.j  614  Whitney  Building,  New  Orleans.  La.,  and  1086  North  Point 
Street,  San  Francisco,  Cal.  Major  F.  C.  Boggs  is  general  purchasing 
agent. 


New  Industrial  Companies 

THE  C.  &  B.  ELECTRIC  SIGN  &  CONSTRUCTION  COMPANY,  of 
Atlantic  City,  N.  J.,  has  been  incorporated  by  H.  Cullenbach,  W.  Each, 
Jr..  and  J.  V.  Johnson,  of  Atlantic  City.  The  company  is  capitalized 
at  $100,000  and  proposes  to  do  electric  light  and  power  construction 
work. 

THE  CENTRAL  MOTOR  SUPPLY  COMPANY,  of  Rochester,  N.  Y., 
has  been  incorporated  with  a  capital  stock  of  $30,000  to  deal  in  electrical 
and  mechanical  devices.  The  incorporators  are:  P.  B.  Barager,  19 
Pacific  Street;  R.  F.  Close,  131  Lark  Street;  W.  Wood,  17  Hanna  Place, 
and  C.  W.  Galliger,  641  Garson  Avenue,  all  of  Rochester,  N,   Y. 

THE  HECCO  DEVELOPMENT  COMPANY,  of  Portland,  Maine,  has 
been  incorporated  with  a  capital  stock  of  $2,500,000,  for  the  purpose  of 
doing  a  general  electrical  engineering  business,  etc.  The  officers  are: 
A.  F.  Tones,  president;  A.  A.  Richards,  treasurer,  and  A.  F.  Jones, 
clerk,  all  of  Portland. 

THE  NATIONAL  REFILLABLE  FUSE  COMPANY,  of  Chicago,  111  . 
has  been  chartered  with  a  capital  stock  of  $50,000  to  manufacture  elec- 
trical appliances.  The  incorporators  are:  E.  G.  Woods,  I.  Grossman 
and   L.   Goldstein,  of   Chicago,    III. 

SIIOCKLESS  ELECTRIC  MANUFACTURING  COMPANY,  of  Kirk- 
wood.  111.,  has  been  incorporated  with  a  capital  stock  of  $150,000  by  C. 
E.  I.uburg,  H.  L.  Conrad  and  F.  N.  Richardson,  of  Kirkwood.  The 
company   proposes  to   manufacture   machinery. 


New  Incorporations 

LOS  ANGELES,  CAL.— The  Midland  Counties  Pub.  Ser.  Co.  has  been 
incorporated  with  a  capital  stock  of  $2,500,000  by  Kasper  Colin,  A.  C. 
Balch,   H.    P.    Baumgartner  and   B.    R.   Myers. 

CHICAGO,  ILL. — The  Egyptian  El.  Co.  has  been  incorporated  with 
a  capital  stock  of  $25,000  to  operate  electric  light,  heat  and   power  rlants. 


The  incorporators  are:  A.  A.  Rolf,  A.  E.  Stern  and  M.  J.  Mears,  all  of 
Chicago. 

DECATUR,  ILL.— The  Star  El.  Co.  has  been  incorporated  with  a 
capital  stock  of  $3,000  by  Richard  B.  Hall,  James  A.  G'oodale  and  D. 
M.  Clifford.  The  company  proposes  to  furnish  electricity  for  lamps  and 
to  do  a  general  electrical  business. 

HAZARD,  KY— The  Hazard  Lt.  &  Pwr.  Co.  has  been  incorporated 
with  a  capital  stock  of  $10,000  by  \V.  E.  Hemphill.  B.  P.  Wooten  and 
J.   T.   Lovelace. 

BOSTON,  MASS.— The  American  Lt..  Ht.  &  Pwr.  Co.,  has  been  incor- 
porated with  a  capital  stock  of  $150,000  by  L.  H.  Schneider,  M.  Ward  and 
A.    L.   Whittier,  of   Boston,  Mass. 

ST.  LOUIS,  MO.— The  Perry  County  Pub.  Utilities  Co.  has  been 
granted  a  charter  with  a  capital  stock  of  $40,000  to  generate  and  dis- 
tribute electricity  for  lamps,  heaters  and  motors.  The  incorporators  are: 
Judson   H.   Boughton,   A.   D.   Brinkerhoff  and  W.  C.   Morehead. 

BEAVER  FALLS,  N.  Y.— The  Beaver  Falls  River  Pwr.  Co.  has  filed 
a  certificate  of  incorporation  with  the  Secretary  of  State.  The  company 
is  capitalized  at  $300,000  and  proposes  to  engage  in  the  manufacture  of 
pulp  and  paper  and  to  develop  electrical  power  on  the  Beaver  River 
to  supply  electricity  for  the  present  mill  at  Beaver  Falls,  owned  by 
the  J.  P.  Lewis  Co.  The  incorporators  are:  H.  S.  Lewis  and  II.  L 
Van   Ornam,   of    Beaver    Falls. 

WOODLAND,  N.  C. — The  Woodland  El.  Lt.  &  Pwr.  Co.,  has  been 
incorporated  with  a  capital  stock  of  $25,000  by  E.  G.  Griffin,  C.  J. 
Parker  and  R.  C.  Bonthall.  The  company  is  now  building  a  power 
plant  at  a  cost  of  about  $4,000. 

WHEELING.  W.  VA.— The  Wheeling  Valley  Lt.  &  Pwr.  Co.  has  been 
granted  a  charter  with  a  capital  stock  of  $50,000  to  do  a  lighting,  heat- 
ing and  power  business.  The  incorporators  are:  John  W.  Adams,  M.  S. 
Adams,    Harry   L.    Bond   and    E.    L.    Bond,    all   of   Wheeling. 

TORONTO,  ONT.,  CAN.— The  International  Lt.  &  Pwr.  Co.  has  been 
incorporated  with  a  capital  stock  of  $20,000,000.  The  charter  of  the 
company  gives  it  power  to  construct  and  operate  electric  and  hydraulic 
plants    and    to    take    over    or    consolidate    with    other    companies    and    to 

i subject    to    municipal    and    provincial    regulations.      J.    S.    I.ovell, 

Madison   Avenue,  Toronto,  and  others  appear  as  nominal  incorporators. 


Trade  Publications 


BUSHINGS.— The  Steel  City  Electric  Company,  Pittsburgh,  Pa.,  has 
recently  issued  a  leaflet  on  its  bushings  and  lock-nuts,  known  .is  bulletin 
A,  which  illustrates  and  describes  these  devices  and  gives  the  latest  list 
prices. 

STAGE  LIGHTING  ACCESSORIES.— The  Universal  Electric  Stage 
Lighting  Company,  238  West  Fiftieth  Strut.  New  York,  has  issued  a  sup- 
plement to  Catalog  F,  which  in  its  twelve  pages  illustrates  and  describes 
a  number  of  stage-lighting  accessories,  such  as  pockets  and  plugs,  stage 
connectors,  arc  connectors,  connectors  for  dry  batteries,  chandelier  con- 
necting boxes,  motion  picture  spot-lamps  and  other  devices. 

FUSETTE. — The  Electric  Appliance  Company,  Chicago,  is  sending  out 
a  small  folder  telling  about  the  Paiste  fusctte.  The  fuse  is  carried  in 
a  small  porcelain  piece  separate  from  the  holder  into  which  it  fits  when 
in  use.  When  the  fuse  blows  the  small  fusette  can  be  discarded  and 
another  substituted  in  the  same  holder,  and  the  same  holder  can  be  used 
for  many  fusettes,  the  cost  of  which  Is  less  than  that  of  ordinary  fuse 
plugs. 

BUILDING  EQUIPMENTS.— Bulletin  No.  115.  entitled  "Electrical 
Equipment  for  Buildings,"  of  the  Spraguc  Electric  Works  of  General 
Electric  Company  presents  descriptions  and  excellent  illustrations  of 
electrical  apparatus  installed  in  some  of  the  recently  erected  office 
buildings,  hotels,-  theaters  and  other  structures  in  different  parts  of 
the  country.  Numerous  installations  are  shown,  including  in  addition  to 
the  usual  equipment  a  vacuum-cleaner  system,  a  refrigerating  machine, 
dishwasher,   laundry  machine,  ozonator  and  other  classes  of  apparatus. 

AUTOMOBILE  CHARGING  PI  VNTS. — In  a  twelve-page  pamphlet 
recently  issued  by  the  Electric  Products  Company,  6536  Carnegie  Avenue, 
i  [eveland,    Ohio,    thi  -   ns    why   owners   of  electric   automobiles  should 

use  the  Wotton  method  of  automatic  charging  are  set  forth  in  a  clear 
manner.  The  Wotton  automatic  rectifier,  automatic  rheostat  and  auto- 
matic cut-off  pat  (rated,  and  brief  descriptions  of  their  con- 
structive features  are  given.  The  manufacturer  claims  for  the  W 
method  of  charging  the  elimination  of  many  ills  which  improper  charg- 
ing produces. 

VYTK1  S  AND  CABLES.— The  Atlantic  Insulated  Wire  JL-  Cable  Com- 
pany, 120  Liberty  Street.  New  York,  has  recently  issued  a  booklet  giving 
new  list  prices  and  freight  additions  on  its  Dolphin  brand  new-code 
wires  and  cables  for  600-volt  service.  This  list  is  drawn  up  as  a  new  uni- 
versal code  in  the  interest  of  uniformity,  at  the  request  of  the  general 
consumers,  contractors  and  supply  houses,  many  of  which  have  already 
incorporated  it  in  their  catalogs.  This  booklet  enables  buyers  to  have 
constantly  before   them   a  complete   range  of  without   await- 

ing   receipt    from    the   manufacturers   of   a   new    list  each   time   the   copper 
base  changes. 
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Business  Notes 


THE  THOMPSON  ELECTRIC  COMPANY  has  moved  its  offices  and 
assembling  shop  from  337  Superior  Avenue,  N.  W.,  to  102  St.  Clair 
Avenue,    N.    W.,   Cleveland. 

THE  GLOBE  PORCELAIN  COMPANY,  which  has  been  organized 
for  the  manufacture  of  electrical  porcelain  specialties,  has  established 
offices   and    factory    at    Mulberry    Street    and    St.    Joe's    Avenue,    Trenton, 


N.  J.     The  pr 


it  of  the  company 
Works,   Trenton. 


Steinert    Mach 

ELLIOT  &  BALL  COMPANY 
been  conducted  for  several  years 
Publicity    Service,    at    the    Enginee: 


s  Mr.  Joseph  Steinert,  of  the  Joseph 
Mr.  W.  R.  Gaskill  is  the  secretary. 
-The  advertising  service  which  has 
ider  the  name  of  the  Berton  Elliot 
Building.    Cleveland,    has    been    in- 


corporated under  the  title  The  Elliot  &  Ball  Company,  with  Mr.  Berton 
Elliot  as  president  and  Mr.  E.  H.  Ball,  who  has  been  associated  with  the 
business  almost  from  the  start,  as  secretary  and  treasurer.  The  address 
remains  unchanged. 


Weekly  Record  of  Electrical  Patents 


UNITED   STATES    PATENTS    ISSUED    MARCH    11,    1913. 

[Prepared  by  Robert  Starr  Allyn,   16  Exchange  Place,  New  York.] 

1,055,327.  MEANS  FOR  PREVENTING  CORROSION  OR  UNDER- 
GROUND METALLIC  STRUCTURES;  C.  Hering,  Philadelphia,  Pa. 
App.  filed  Nov.  21,  1908.  The  ground  water  is  used  as  the  return 
circuit. 

1.055.331.  APPARATUS  FOR  CARRYING  OUT  GAS  REACTIONS 
PARTICULARLY  FOR  THE  PRODUCTION  OF  OXIDE  OR 
NITROGEN  IN  THE  ELECTRIC  ARC;  W.  Kochmann,  Berlin, 
Germany.     App.  filed  July   IS,   1910.     Uses  a  cone  of  arcs. 

1.055.332.  INSULATOR;  H.  A.  De  Long,  Ephrata,  Pa.  App.  filed  Aug. 
15,    1912.     Grooved-pole   line   insulator. 

1.055.361.  ARC  LAMP;  R.  Scott,  Wilkes-Barre,  Pa.  App.  filed  Sept. 
24,   1906.     Electromagnetically  deflected  flaming  arc. 

1.055.362.  ALTERNATING-CURRENT  MACHINE;  S.  Senstius,  Cin- 
cinnati, Ohio.  App.  filed  April  11,  1908.  Compensated  repulsion 
motor. 

1,055.366.  ELECTRICAL  ACCUMULATOR;  P.  K.  Stern,  New  York. 
App.    filed    May    12,    1909.    ■  Non-conducting    sectional    casing    for    the 

grids. 


1.055,782.— Overhead-Line    Slructu 


1,055,446.  THERMOSTAT  AND  THERMOMETER;  L.  G.  Copeman, 
Flint,   Mich.     App.  filed  July  28,   1911.     For  electric  oven. 

1,055,469.  EXPRESSION  DEVICE  FOR  AUTOMATIC  PIANOS  AND 
SIMILAR  MUSICAL  INSTRUMENTS;  M.  M.  Kastner  and  C. 
Katz,  London,  England.  App.  filed  Aug.  2,  1910.  Accelerates  the 
exhaust. 

1,055  504.  SALTING  APPARATUS;  A.  Albrecht,  Lubeck,.  Germany. 
App.  filed  July  30,  1912.  Electric  current  is  passed  through  the  pick- 
ling salt. 

1,055,512.  MOUNTING  FOR  PRINTING  ROLLS  ON  ELECTRO-DE- 
POSITING TANKS;  H.  R.  Boissier,  Great  Neck,  N.  Y.  App.  filed 
Oct.   28,    1912.      Bearings  and  electric  connection. 

1,055,530.  DISPATCHER'S  TRAIN-CONTROLLING  DEVICE;  J. 
Henri,  Salida,  Col.  App.  filed  June  25,  1909.  Electromagnetically 
controlled  semaphore. 


1,055,555.  TELEPHONE  ATTACHMENT;  C.  R.  Phillips,  Richmond, 
Va.     App.  filed  Sept.  23,   1912.     Disinfecting  mouthpiece. 

1.055.560.  PRIMARY  BATTERY;  C.  B.  Schoenmehl,  Waterbury,  Conn. 
App.  filed  April  23,  1912.  Loose  copper-oxide  scale  electrode  and 
zinc  electrode. 

1.055.561.  GALVANIC  BATTERY;  C.  B.  Schoenmehl,  Waterbury, 
Conn.     App.  filed  April  23,  1912.     Wire-wound  copper-oxide  electrode. 

1.055.562.  PRIMARY  BATTERY;  C.  B.  Schoenmehl,  Waterbury.,  Conn. 
App.  filed  May  3,  1912.  Zinc  electrode  at  the  top  and  copper  oxide 
at  the  bottom. 

1.055.563.  PRIMARY  BATTERY;  C.  B.  Schoenmehl.  Waterbury,  Conn. 
App.  filed  May  3,  1912.  Copper-oxide  case  at  the  top  and  zinc  at 
the  bottom. 


1,055.57(1.  ALTERNATING -CURRENT  ELECTRO  -  MECHANICAL 
I  I  '  -  I  ROLLER;  A.  Sundh,  Yonkers,  N.  Y.  App.  filed  May  7,  1908. 
Starting,   stopping,   reversing   and  accelerating  elevator  motors. 

1,055,578.  CIRCUIT-CLOSER  FOR  INCANDESCENT-ELECTRIC- 
LA. Nil'  SOCKETS;  R.  H.  Vickers,  Fayetteville,  Ark.  App.  filed  May 
27,    1912.      Laterally   reciprocable  plunger. 

1,055,541.  ELECTRIC  FLATIRON;  E.  F..  Stegeman,  Hollinsville,  Col. 
App.  filed  Sept.  10,  1912.     Heated  supporting  rolls. 

1,055,598.  DRIVING  AXLE;  D.  Balachowsky  and  P.  Caire,  Neuilly-sur- 
Seine,  France.     App.  filed  July  12,  1909.     Gearless  motor  mounting. 

1,055,642.  ELECTRIC  DISTRIBUTION  SYSTEM;  E.  N.  Lake,  Win- 
throp,  Mass.  App.  filed  Aug.  31,  1912.  High-tension  bus  compart- 
ments. 

1.055.652.  ELECTROLYTIC  PROCESS;  C.  J.  Reed,  Philadelphia,  Pa. 
App.  filed  May  10,  1911.     Receiving  iron  from  a  sulphate  solution. 

1.055.653.  ELECTROLYTIC  PROCESS;  C.  J.  Reed,  Philadelphia,  Pa. 
App.  filed  May  10,  1911.  Spongy  lead  anode  for  receiving  cobalt 
from  sulphates. 

1,055,691.  ELECTRIC  LINE  STRUCTURE;  C.  Aalborg,  Wilkinsburg, 
Pa.     App.  filed  April  21,  1910.     Catenary-system  flexible  support. 

1,055,762.  STOPPING  DEVICE  FOR  TRAINS;  J.  M.  Kramlich,  Phila- 
delphia, Pa.  App.  filed  Oct.  29,  1910.  Throttle  and  train  pipe  con- 
trolled by  the  signal  system. 

1,055,776.  SELF-WINDING  ELECTRIC  CLOCK;  W.  K.  Menns, 
Chelsea,  Mass.     App.  filed  June  27,  1912.     Electromagnetically  wound. 

1,055.782.  OVERHEAD-LINE  STRUCTURE  FOR  ELECTRIC  RAIL- 
WAYS; W.  S.  Murray,  New  Haven,  Conn.  App.  filed  June  9,  1910. 
Hanger  for  curved  double-trolley   conductors. 

1,055,793.  CREASING  IRON;  H.  W.  Pogtte,  Decatur,  111.  App.  filed 
March  21,  1912.     A  heating  member  and  a  co-operating  shoe. 

1,055,802.  MAGNETIC  SWITCHING  DEVICE;  C.  T.  Rowe,  California, 
Pa.     App.  filed  May  4,   1912.     For  mine  locomotives. 

1,055,815.  THERMOSTATIC  ALARM;  I.  S.  Shultz,  Easton,  Pa.  App. 
filed  Jan.  18,  1911.  For  incubators;  damper  rod  works  between  two 
diverging  adjustable  contact  arms. 

1.055,850.  HIGH-TENSION  BLOW-OUT;  T.  Von  Sweigbergk,  South- 
port,  England.  App.  filed  Nov.  9,  1909.  Energy  of  magnetizing  coil 
is  increased  as  the  arc  formed  by  separation  of  the  contacts  lengthens. 

1,055,863.  TELEPHONE  SIGNALING  DEVICE;  W.  G.  Blauvelt,  New 
York,  N.  Y.  App.  filed  May  4,  1911.  Ringing  current  is  applied  to 
the  line  before  the  interrupter  comes  into  operation. 

1,055,870.  TELEPHONY  AND  TELEGRAPHY:  S.  G.  Brown,  London, 
England.  App.  filed  Dec.  12,  1910.  Microphonic  resistance  varying 
device. 

1,055,873.  DYNAMO-ELECTRIC  MACHINE;  J.  L.  Burnham.  Sche- 
nectady, N.  Y.  App.  filed  Oct.  26,  1910.  Effective  magnetization  of 
anti-sparking  windings  varied  in  accordance  with  differences  of 
voltage  from  heel  to  toe  of  the  brushes. 

1.055,877.  FUSE  CUT-OUT;  E.  R.  Carichoff,  Schenectady,  N.  Y.  App. 
filed  Oct.  12,  1911.  Fuse  of  reduced  current-carrying  capacity  at  a 
plurality  of  points  and  ruptured  portion  between  such  points  is  ejected 
by  blow-out  coils. 

1.055.881.  PROTECTIVE  DEVICE:  E.  E.  F.  Creighton,  Schenectady, 
N.  Y.  App.  filed  July  15,  1910.  Lightning  arrester  employing  electro- 
lytic condenser. 

1.055.882.  ELECTRIC  HEATER;  A.  S.  Cubitt,  Fittsfield,  Mass.  App. 
filed  Jan.  19,  1911.  Thermostatic  switch  opens  heater  circuit  before 
all   the  water  has  been  evaporated. 

1,055,907.  STARTING  DEVICE  FOR  ALTERNATING-CURRENT 
MOTORS;  L.  A.  Hankins,  Schenectady,  N.  Y.  App.  filed  Sept.  24. 
1907.  For  starting  single-phase  induction  motors;  circuit-changing 
switch  cannot  be  moved  to  running  position  until  motor  has  been 
brought  up  to  running  speed. 

1.055,931.  SPEED-LIMITING  DEVICE;  L.  C.  Marburg.  Norwood, 
Ohio.  App.  filed  March  9,  1905.  For  rotary  converters;  speed  gov- 
erned by  change  in  frequency  of  alternations  in  the  source. 

1,055,963.  CURRENT-COLLECTING  DEVICE  FOR  DYNAMO-ELEC- 
TRIC MACHINES;  J.  G.  Zimmerman,  Milwaukee,  Wis.  App.  filed 
May  17,  1912.  Dust  and  spark-producing  particles  sucked  from  face 
of  commutator  through  passageway  in  the  brush. 

1,055, 9SS.  CONTROLLING  FROM  A  DISTANT  POINT  THE  OPERA- 
TION OF  A  MECHANISM  OR  INSTRUMENT;  C.  Berger,  Buda- 
pest, Austria-Hungary.  App.  filed  Aug.  26,  1909.  Sound  waves  effect 
operation  of  electrical   devices  at  a  distant  point. 

1.055.988.  TELEPHONY:  E.  R.  Corwin,  Chicago,  111.  App.  filed  June 
15.  1909.  A  common  battery  energizes  the  receivers  at  substations 
when  the  lines  are  united  in  conversation. 

1.055.989.  TELEPHONY;  E.  R.  Corwin,  Chicago,  111.  App.  filed  June 
15,    1909.      Specially  compact   receiver  construction. 
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Model  Work  on  Broad-minded    co-operation   character- 

a  Model  Law  jZes    the    work    of    framing   the    model 

public  utilities  bill  drawn  up  by  the 
National  Civic  Federation's  department  of  regulation 
of  interstate  and  municipal  utilities,  under  the  chair- 
manship of  Mr.  Emerson  McMillin.  In  addition  to  the 
time  and  study  of  Mr.  McMillin  and  his  associates,  more 
(ban  $50,000  in  money  has  been  spent  in  the  investigations 
made  in  connection  with  this  work.  Although  it  repre- 
sented  a  broad  consensus  of  views,  as  brought  to  virtual 
completion  by  the  committee  of  which  Mr.  McMillin  is 
chairman,  the  model  utilities  law  will  be  all  the  more  repre- 
sentative by  reason  of  the  fact  that  before  it  reached  final 
form  there  were  enlisted  the  aid  and  experience  of  the 
public  policy  committee  of  the  National  Electric  Light  As- 
sociation, of  which  Mr.  Arthur  Williams  is  chairman, 
and  of  the  corresponding  committee  of  the  American  Elec- 
tric Railway  Association.  It  is  likely  that  within  a  few  weeks 
the  joint  sub-committee  representing  these  associations 
will  be  ready,  so  far  as  it  is  concerned,  to  report  the  bill 
as  being  in  shape  for  final  approval.  It  is  a  good  omen 
that  the  corporation  representatives  who  have  aided  in  the 
preparation  of  the  bill  have  given  the  most  painstaking 
support  to  the  labors  of  Mr.  McMillin's  committee  and, 
instead  of  holding  back  or  denouncing  the  whole  undertak- 
ing, have  made  available  the  benefit  of  their  united  practical 
experience  in  the  conduct  of  public  utilities  business.  Alto- 
gether n  1  better  example  than  this  could  be  cited  of  the 
possibilities  of  broad,  helpful  co-operation,  and  the  measure 
which  is  the  result  of  this  work  and  the  spirit  back  of  it 
should  indeed  be  a  model  one. 


Transmission-  With  the  development  of  the  bigh-ten- 

Line  Stresses  sion  transmission  line,  both  electrically 

and  mechanically,  has  come  a  marked 
increase  in  its  commercial  and  economic  importance. 
Formerly  the  line  construction  received  little  attention  from 
the  engineer,  but  recently  it  has  received  inure  careful  de- 
sign and  consideration.  Not  only  have  the  initial  dimen- 
sions and  stresses  during  erection  come  in  for  measure- 
ment and  analysis,  but  the  stresses  which  are  likely  to  be 
incurred  in  the  event  of  a  rupture  of  one  or  more  con- 
ductors have  also  been  studied.       The   latter  question  has  al 

ready  been  outlined  in  our  columns.  In  this  issue  is  pub- 
lished a  more  detailed  discussion  of  the  subject  by  Mr. 
R.  S.  Brown.  It  is  shown,  among  other  things,  that  if  the 
initial  normal  tension  on  the  wire  or  wires  i,  known  and 
also  the  stiffness  of  the  towers,  the  deflection  of  the  towers 
following  a  rupture  can  be  closely  estimated,  provided  the) 
do  not  exceed  the  elastic  limit.      In  cases  of  this  kind  it   is 


important  to  make  such  predeterminations  and  take  such 
precautions  as  will  prevent  an  accident  to  a  wire  from 
wrecking  a  section  of  the  tower  line. 


For  a  Commission      That   a    commission    on    steam-railway 

on  Electrification        electrification,     as     proposed     by     Mr. 

Frank   J.    Sprague   to    the    New    York 

Railroad  Club  last  week,  could  accomplish  work  .if  great 
value  is  beyond  doubt.  This  fact  becomes  all  the  more 
evident  when  it  is  noted  that  the  proposal  not  only  con 
templates  technical  investigation  to  determine  what  systems 
are  best  suited  to  particular  conditions,  but  also  includes 
consideration  of  methods  of  enabling  the  railroads  to  finance 
electrification  work  and  the  purchase  of  electrical  e-t jiu]>- 
ment.  This  latter  problem  is  greater,  in  the  minds  of  rail- 
way officials,  than  are  the  technical  problems.  Show  them 
how  to  get  the  money,  and  the  steam  roads  will  be  quick 
to  carry  out  their  own  or  the  better  plans  that  a  commission 
may  recommend.  Electrical  interests  are  willing  to  pay  the 
expenses  of  an  electrification  commission  and  to  aid 
railways  in  financing  plans  that  it  may  recommend.  These 
are  further  reasons  why  Mr.  Sprague's  proposal  is  enti 
to  the  approval  of  public  opinion,  as  well  as  the  hearty 
support  of  the  railroad  companies. 


A  Hint  to  Associa-      An     opportunity     to     render     the    best 
tion  Secretaries  kind    of    humanitarian    service    as    well 

as    to    provide    an     interesting     feature 
lor  the  ordinary  technical  program   is  afforded   secretaries 
and    other    association    officials    in    charge    of    meetings,    11 
they    will     arrange    to    have     some    experienced    physician 
demonstrate  with  a   volunteer  subject  modern  methods  ol 
resuscitation   from  electric  shock.      \   Western  association 
ot  central-station  operators  Carried  out  this  plan  at  a  meet- 
ing last  year,  and    following  its  example  a   number  of   eleC 
trical  organizations,  including  state  conventions,    \.   I 
and  N.  E.  L.    V  sections,  etc.,  have  since  taken  advantage 
of  the  idea.     At  the  session  referred  to  the  company 
ating    in    the    large    city    where    the    convention    was    held 
donated  the  services  of  its  regular  physician  to  demon 
the   Schaefer  one-man   method   of   resuscitation.      With   the 
aid   of   a    volunteer   subject    from    the    company's   staff   the 
physician  went   through   the  111   tions  of  a   real   injur) 
meanwhile  explaining  to  the  interested  audience  the  rea- 
s.  us   for  each  movement  of  the  hands,   frequency 

of  respiration  pressure,  etc.      Vfter  the  demonstration  and 
lecture  man;  |uestions  were  asked.     It  is  safe  to 

say    that    every    man    present    in    that    audience    received    a 
better  understanding  of  the  practical   method  of   resuscita- 
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tion  than  he  could  ever  have  ohtained  from  a  printed 
explanation,  however  lucid.  After  the  meeting  the  appre- 
ciative comment  heard  among  the  utility  operators  proved 
the  profit  and  interest  with  which  the  physician's  talk  had 
been  followed.  As  several  managers  freely  declared,  the 
instruction  received  was  itself  alone  well  worth  the  expense 
of  coming  to  the  convention  from  the  extreme  corners  of 
the  State,  as  these  men  had  done.  Aside  from  the  incal- 
culable humanitarian  value  of  the  demonstration,  one  man 
was  heard  to  put  a  money  figure  on  the  information  he 
obtained  which  would  have  defrayed  the  expenses  of  the 
whole  convention.  Many  expressed  regret  that  it  could 
not  be  made  mandatory  for  every  central-station  operator 
in  the  State  to  be  present,  although  in  point  of  fact  the 
attendance  was  unusually  large  as  a  direct  result  of  the 
notice  the  resuscitation  feature  had  received.  Right  here 
is  suggested  a  very  practical  plan  for  stimulating  interest 
in  state  association  affairs  among  the  smaller  cities  and 
towns  which  are  not  ordinarily  represented  at  the  meetings. 
By  suitable  preliminary  notices  scattered  broadcast  to 
every  prospective  member,  featuring  the  resuscitation 
demonstration  and  its  money  value  alone  to  the  small 
operator,  interest  will  be  created  and  attendance  assured 
on  a  scale  which  it  would  be  difficult  and  probably  impossible 
to  secure  in  any  other  way. 


A  Remarkable  Turbine  Efficiency 

The  report  on  the  test  of  a  pair  of  6000-hp  turbines  else- 
where in  our  columns  is  altogether  so  remarkable  that  it 
is  deserving  of  thorough  examination.  Ordinarily  speak- 
ing, water  turbines  seldom  show  efficiencies  exceeding  85 
per  cent,  and  at  anything  but  the  most  advantageous  gate 
opening  80  per  cent  is  not  an  uncommon  figure.  The  wheels 
of  the  present  test  operate  under  the  fairly  good  head  of 
49  ft.  They  are  large  vertical-shaft  turbines  and  there- 
fore obtain  some  advantage  in  the  matter  of  friction.  The 
performance  shown  by  the  wheels  is  from  any  standpoint 
very  remarkable.  The  maximum  efficiency  rises  to  between 
93  and  94  per  cent  and  remains  above  90  per  cent  from 
about  80  per  cent  load  up  to  full  load,  after  which  it  drops 
off  rapidly.  The  rise  in  efficiency  toward  this  maximum 
is  extremely  steady  and  the  wheels  pass  80  per  cent  effi- 
ciency at  half  load.  Great  care  seems  to  have  been  taken 
in  the  test  to  eliminate  sources  of  error  in  the  weir  meas- 
urement, so  that  while  the  figures  given  are  so  extraordi- 
narily high  as  to  require  critical  examination,  there  seems  to 
be  no  good  reason  to  hold  them  in  question,  particularly  in 
view  of  the  very  excellent  results  obtained  with  a  smaller 
model  of  the  same  type  in  the  Holyoke  testing  flume  where 
years  of  experience  have  taught  the  precautions  necessary 
to  exact  measurements. 

The  results  obtained  seem  to  be  attributable  to  very  care- 
ful design  and  manufacture  helped  out  by  skill  in  placing  the 
wheels.  In  arranging  the  draft  tubes  particular  care  was 
taken  to  avoid  as  far  as  possible  the  eddies  which  are  known 
to  have  a  serious  effect  on  turbine  efficiency.  The  impor- 
tance of  these  minor  details  is  shown  in  the  slight  but  very 
plain  difference  observable  in  the  tests  of  two  similar  tur- 
bines.   The   one  that  gave   the  lower   efficiency   discharged 


slightly  to  one  side  of  the  tailrace,  producing  some  eddies, 
and  these  seem  to  be  apparent  to  the  extent  of  1  or  2  per  cent 
in  the  efficiencies  obtained.  It  is  not  at  all  unlikely  that 
unsatisfactory  efficiencies  are  the  result  of  incorrect  design 
of  the  approaches  and  exits  quite  as  much  as  of  any  fault 
in  the  runner  or  its  immediate  casing.  Be  that  as  it  may, 
the  high  value  obtained  for  the  efficiency  shows  clearly 
enough  that  extreme  care  pays  in  work  of  this  kind,  for  the 
gain  in  efficiency  is  a  permanent  asset  of  the  plant  and  well 
worth  the  bonus  paid. 


Electromagnetic  Induction  and  Relative  Motion 

Faraday  showed  some  eighty  years  ago  that  when  a 
permanent  magnet  in  the  form  of  a  rod  or  cylinder  is 
touched  by  a  wire  at  two  points,  one  at  the  center  and  the 
other  at  a  polar  extremity,  an  electric  current  will  be  pro- 
duced in  the  wire.  The  device  constituted  not  only  the 
earliest  form  of  rotative  dynamo-electric  machine  but  also 
the  earliest  form  of  commutatorless  direct-current  machine. 
A  nice  question  forthwith  arose  as  to  whether  the  generated 
emf  had  its  seat  in  the  wire  or  in  the  magnet.  That  is, 
when  the  magnet  was  rotated  about  its  axis,  did  it  carry 
its  magnetic  field  bodily  with  it,  like  an  invisible  brush 
fastened  on  each  pole,  so  that  the  rotating  brush  of  mag- 
netic field  cut  the  stationary  wire,  or  did  the  magnetic  field 
stand  motionless  in  space,  so  that  not  the  wire,  but  the 
substance  of  the  rotating  magnet,  was  cut?  Faraday  him- 
self inclined  to  the  latter  view.  The  discussion  has  gone 
on  ever  since,  and  a  large  literature  of  controversy  has  been 
built  upon  the  question.  The  question  is  not  of  merely 
theoretical,  speculative  or  academic  interest,  because  the 
various  theories  of  action  propounded  have  led  their  cham- 
pions to  experiment  on  a  fairly  large  scale,  with  the  result 
that  much  good  apparatus  has  been  wasted  on  the  scrap- 
heap  and  many  abortive  machines  have  appeared  in  en- 
gineering, all  of  which  would  have  been  obviated  if  a 
sound  and  convincing  underlying  theory  of  the  matter 
could  have  been  formulated  and  generally  accepted.  Where 
theory  is  defective,  all  kinds  of  economic  wastes  and  errors 
originate. 

In  an  article  recently  published  in  the  Physical  Review, 
Prof.  S.  J.  Barnett  shows  that  not  one  of  the  experimen- 
tal methods  hitherto  proposed  for  settling  the  question  at 
issue  is  competent  to  furnish  a  decision.  The  results  could 
always  be  explained  on  either  hypothesis.  A  favorite  pro- 
posed experiment  has  been  to  rotate  the  rod  magnet  about 
its  axis,  inside  a  concentric,  stationary,  cylindrical  conden- 
ser or  Leyden  jar,  the  armatures  of  which  could  be  mo- 
mentarily joined  by  a  short  wire.  It  was  argued  that  if  the 
field  rotated  with  the  magnet  the  emf  induced  in  the  join- 
ing wire  would  charge  the  condenser,  so  that  the  charge 
thus  bottled  up  would  settle  the  question,  because  if  the 
field  remained  at  rest  the  wire  would  not  be  cut  and  the  con- 
denser would  receive  no  charge.  But  the  article  shows 
that  this  reasoning  is  wrong.  No  charge  should  appear  in 
the  condenser  on  either  hypothesis.  In  fact,  when  a  mag- 
netic field  is  moved  through  the  air,  or  through  a  vacuum, 
an  emf  is  induced  in  the  air  or  vacuum  during  the  motion, 
although   no   means   present   themselves   for   rendering  the 
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emf  apparent.  It  is  only  when  the  moving  field  cuts  a  wire 
or  .conductor  that  the  emf  can  be  rendered  evident  by  means 
of  a  galvanometer  or  electrometer.  When,  therefore,  the 
magnet  is  rotated  inside  a  coaxial  Leyden  jar  the  emf 
induced  by  the  motion  of  the  flux  through  the  glass,  assum- 
ing that  the  field  rotates,  is  exactly  the  same  as  that  gener- 
ated in  the  wire  that  connects  the  two  tinfoil  coatings  and 
has  the  opposite  polarizing  tendency.  Consequently,  the 
resulting  charge  is  nil,  just  as  though  the  flux  did  not 
rotate.  This  conclusion  was  confirmed  by  actual  trial, 
within  the  limits  of  experimental  error. 

We  still  need  some  experimental  means  of  settling  this 
time-honored  question.  Meanwhile,  for  engineering  pur- 
poses, we  shall  not,  perhaps,  go  wrong  if  we  assume  that  the 
field  rotates  bodily  with  the  magnet ;  so  that  the  emf  resides 
in  the  wire.  Nevertheless,  until  the  question  is  decided 
satisfactorily  it  will  be  well  to  regard  all  such  questions 
with  due  circumspection. 


Minority  Report  on  Patents 

The  minority  report  of  the  House  patent  committee,  pre- 
sented elsewhere  and  dealing  with  the  Oldfield  substitute 
bill,  is  essentially  a  negative  document  so  far  as  construc- 
tive reform  of  our  patent  system  is  concerned.  Although 
acting  principally  to  obstruct  efforts  toward  the  solution 
of  a  problem  affecting  the  national  welfare,  yet,  it  serves 
to  emphasize  the  futility  of  such  pernicious  and  piecemeal 
hacking  at  a  great  subject,  without  adequate  preparation 
or  consideration.  Much  emphasis  is  laid  by  the  minority 
upon  the  testimony  given  at  the  hearings  last  fall  and  the 
alleged  failure  to  disclose  real  evils  or  abuses  under  the 
present  system.  It  should  be  remembered  that  through- 
out this  whole  period  of  agitation  a  strong  lobby  has  been 
maintained  in  Congress  in  the  interest  of  manufacturers 
who  apparently  want  the  present  situation  undisturbed. 
The  members  of  this  lobby  were  active  in  securing  wit- 
nesses to  appear  before  the  committee  who  would  present 
the  strongest  case  against  the  Oldfield  bill,  particularly  in 
relation  to  the  proposed  annulment  of  the  right  to  fix  resale 
prices.  In  other  words,  much  of  the  testimony  came 
neither  voluntarily  nor  from  non-partisan  sources. 

This  incident  once  more  emphasizes  the  need  of  compe- 
iiiii.  broad-minded,  detached  study  of  our  patent  system 
by  a  commission  composed  of  men  whose  qualifications 
and  positions  are  such  that  no  taint  of  self-interest  or 
partisanship  could  be  attached  to  their  conclusions.  Fur- 
thermore, it  is  largely  futile  to  sit  in  Washington  and  hold 
open  hearings  for  all  comers,  when  obviously  there  are 
many  individuals  living  at  great  distances  who  are  highly 
competent  to  discuss  the  subject  and  present  a  bust  of  per- 
tinent facts,  but  are  prevented  from  doing  so  on  account 
of  lack  of  time  or  by  reason  of  the  considerable  expense 
of  appearing  in  Washington  and  waiting  to  be  heard.  Of 
all  those  who  appeared  in  person  before  the  committee,  in- 
ventors themselves  formed  a  very  small  proportion;  law- 
yers and  manufacturers  were  in  the  majority.  It  would 
be  unfair  to  claim  that  any  group  or  factor  of  interest  in 
this  complex  situation  should  not  have  a  full  hearing,  but 
we   protest    most    emphatically    against    "padded    returns." 


Let  all  be  heard,  and  let  it  be  certain  that  all  are  heard. 
Then  let  such  a  commission  as  we  have  frequently  sug- 
gested take  the  whole  case  under  consideration  and  recom- 
mend the  needed  legislation,  at  the  same  time  making  an  ex- 
haustive report  for  the  information  of  the  public  at  large 
which  shall  command  respect  and  bear  the  weight  of  emi- 
nent,   disinterested,    non-partisan    authority. 


More  Light  on  Transmutation 

An  interesting  aftermath  of  the  reputed  transmutation  of 
hydrogen  into  neon,  on  which  we  commented  a  few  weeks 
since,  now  appears  in  the  scientific  journals  abroad.  Pro- 
fessors Collie  and  Patterson  recently  intimated  that  a  sus- 
piciously large  number  of  coincidences  appear  between  the 
spectra  of  neon  and  hydrogen  when  the  secondary  spectrum 
of  the  latter  gas  is  examined.  Twenty  of  the  more  intense 
lines  of  neon,  in  fact,  fall  within  a  quarter  of  an  Angstrom 
unit  of  hydrogen  lines,  and  including  the  fainter  neon  lines 
there  are  fifty-seven  such  cases.  Three  neon  lines  also  fall 
very  close  to  helium  lines,  and  one  neon  line  quite  closely 
coincides  with  an  oxygen  line.  The  array  of  facts  as 
marshaled  by  Messrs.  Collie  and  Patterson  is  very  striking 
to  one  unacquainted  with  the  details  of  spectroscopic  re- 
search, and  while  they  did  not  in  so  many  words  say  that 
such  neon  lines  are  commonly  present  as  part  of  the  sec- 
ondary spectrum  of  hydrogen,  the  implication  was  quite 
unmistakable. 

The  challenge  issued  by  Messrs.  Collie  and  Patterson  was 
promptly  taken  up  by  Professor  Fowder,  the  well-known 
spectroscopic  expert,  who  proceeded  to  outline  a  few  facts, 
pointing  out  that  within  the  range  investigated  the  second- 
ary spectrum  of  hydrogen  has  somewhat  more  than  700 
lines  while  that  of  neon  has  260,  of  which  more  than  one- 
third  are  of  considerable  brightness.  Willi  this  degree  of 
complexity  a  large  number  of  coincidences  within  a  quarter 
of  a  unit  ought  to  be  expected.  Furthermore,  a  quarter  of 
a  unit  is  a  large  gap  in  modern  spectroscopy,  particularly 
when  variations  are  both  plus  and  minus.  There  must  be 
coincidence  within  a  few  hundredths  of  a  unit  before  the 
question  of  identity  can  be  seriously  considered,  and  Pro- 
fessor Fowler  shows  that  within  a  range  of  0.05  unit  there 
are  only  six  nearly  coincident  lines  out  of  the  many  hun- 
dreds of  hydrogen  and  neon  spectra,  while  within  th< 
range  there  are  thirteen  near  1  mplex 

iron   spectrum.     Moreover,   none   of  the  near  coincidences 
are  made  more  striking  by  resemblance  in  the  physical  char- 
acter,  grouping   or    interrelations   of   the   line.      Pro! 
Fowler  therefore  concludes  that  the  near  coincidenci 
wholly  casual,  such  as  may  be   found  over  and  over  again 
in  the  spectroscopic  study  of  the  elements. 

The  Collie-Patterson-Fowler  discussion  is  a  valuable 
study  in  the  nature  of  scientific  evidence,  and  it  points  the 
moral  of  exceeding  caution  in  trying  to  draw  conclusions 
from  loosely  gathered  data.  It  is  to  be  regretted  that  a 
clear  case  of  transmutation,  '^i  which  everyone  recogi 
the  possibility,  has  not  yet  been  observed,  but  it  looks  very 
much  as  if  the  present  instance  must  be  added  to  the  list  of 
similar  scientific  mares'  nests  which  have  disclosed  them- 
selves in  the  past. 
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Activities  and  Events  in  the  Electrical  Field- 
Reports  of  Meetings— Commission  Findings,  Etc. 


Damage   to   Omaha   Electric   Service   Systems   by 
Tornado 

{By  Telegraph.) 

Although  the  tornado  of  March  23  which  swept  diagonally 
across  tin-  city  of  Omaha,  Neb.,  did  not  touch  the  business 
district,  electrical  interests  in  the  storm  area  suffered 
severely.  Every  house  in  the  path  of  the  tornado  was  either 
demolished  or  wrecked  so  badly  as  to  prevent  use  of  elec- 
tricity until  rehabilitation  is  commenced.  It  is  estimated 
that  at  least  1500  homes  of  both  rich  and  poor  were  de- 
stroyed or  damaged,  and  at  a  conservative  estimate  at  least 
500  of  these  were  consumers  of  electricity. 

In  the  cyclone  district  the  Omaha  Electric  Light  &  Power 
Company  estimates  the  loss  of  about  20,000  incandescent 
lamps  from  its  circuits.  Not  only  will  it  be  deprived  of  the 
resulting  revenue,  but  lines,  poles  and  even  meters  were 
stripped  from  their  fastenings  and  carried  away  by  the  wind. 
In  all.  about  400  poles  carrying  overhead  transmission  lines 
were  blown  down.  The  tornado,  which  was  limited  to  a 
path  about  four  to  six  blocks  wide,  caused  a  direct  loss  of 
from  $25,000  to  $30,000  to  the  Omaha  central-station  com- 
pany, not  including  the  resulting  loss  in  revenue. 

The  storm  belt  divided  the  city  into  east  and  west  sec- 
tions. The  district  on  the  west  is  supplied  through  two  sub- 
stations which  are  fed  from  the  central  station  located  on 
the  east  side.  The  substations  were  thus  immediately  cut  off 
from  the  source  of  supply  by  the  passage  of  the  storm,  and 
the  west  and  north  districts  of  the  city  were  therefore  left 
without  service.  All  of  the  lines  in  the  business  district 
which  were  damaged  or  interrupted  were  in  working  con- 
dition, however,  by  noon  of  Monday,  the  following  day. 
One  substation  was  directly  in  the  path  of  the  storm  but 
passed  through  unharmed,  although  buildings  surrounding 
it  were  razed.  Two  large  poles,  each  36  in.  in  diameter,  just 
outside  of  the  substation  building,  which  supported  the  in- 
coming transmission  line,  were  snapped  off  at  the  surface  of 
the  ground. 

Emergency  Methods  Used  to  Restore  Service 
To  Mr.  H.  A.  Holdrege,  general  manager  of  the  Omaha 
Electric  Light  &  Power  Company,  congratulations  are  due 
for  so  quickly  re-establishing  service  despite  the  extent  of 
the  damage.  The  first  repair  work  consisted  of  dead-ending 
feeders  running  across  the  demolished  district,  clearing  up 
feeder  circuits  which  were  usable,  and  establishing  new 
leader  circuits  to  the  west  side  of  the  city  through  the  stand- 
ing lines  in  the  north  and  south  ends.  Fully  two-thirds  of 
the  customers  who  were  cut  off  from  the  central-station  lines 
during  the  storm  thus  had  service  restored  in  twelve  hours. 
The  suburban  towns  of  Benson,  Dundee  and  Florence, 
which  were  dependent  on  the  two  substations  in  the  western 
district  of  Omaha,  were  supplied  with  power  by  Tuesday. 
South  Omaha's  electric  service  was  re-established  Sunday 
night.  Ralston,  a  suburban  town  to  the  south  of  Omaha, 
which  was  supplied  with  electricity  from  the  Omaha  com- 
pany's system,  was  completely  demolished.  The  Nebraska 
Traction  Company,  running  between  Papillion  and  Omaha, 
suffered  severe  loss  to  its  lines,  but  resumed  operation  as 
soon  as  connection  was  obtained  with  the  Omaha  Electric 
Light  &  Power  Company's  circuits. 

An  electric  sign  about  35  ft.  square  on  the  roof  of  a  build- 
ins:  at  Fourteenth  and  Farnam  Streets  was  whisked  out  of 


sight  in  an  instant  by  an  eddy  current  from  the  tornado 
while  Mr.  I.  B.  Zinman,  contract  agent  of  the  Omaha  Elec- 
tric Light  &  Power  Company,  was  watching  it. 

Storm   Damage  to  Other  Electrical  Interests 

The  electric  garage  of  Messrs.  D.  B.  Barkalow  and  G.  M. 
Redick,  at  Fortieth  and  Farnam  Streets,  was  almost  entirely 
demolished.  It  was  a  two-story  structure  132  ft.  wide  and 
90  ft.  deep.  About  fifty  Baker  Electric  and  Rauch  &  Lang 
cars  were  being  garaged  at  the  time  of  the  storm,  and 
probably  thirty  of  these  cars  were  completely  destroyed. 
The  electric  hoist  in  the  garage  building  was  also  de- 
molished, but  the  charging  plant  is  intact  and  will  be  in 
operation  in  about  a  week  under  a  temporary  structure. 
Occupancy  of  this  building  was  shared  by  the  Orr  Motor 
Sales  Company. 

Among  Omaha  electrical  men  who  suffered  personal  losses 
in  the  tornado  were  Messrs.  Waldemar  Michaelsen,  city 
electrician;  F.  A.  Nash,  president  of  the  Omaha  Electric 
Light  &  Power  Company ;  W.  W.  Sherwood,  an  electrical 
contractor,  and  E.  S.  Schurig,  who  operates  the  Standard 
Electric  Company.  The  houses  of  the  latter  two  gentlemen 
were  completely  demolished  and  Mr.  Sherwood's  baby  was 
killed. 

Both  the  Postal  and  the  Western  Union  telegraph  com- 
panies suffered  severe  losses.  Lines  were  down  in  all  direc- 
tions and  messages  were  accepted  only  subject  to  indefinite 
delay.  A  special  tribute  should  be  paid  to  the  telephone  girls 
of  the  night  shift  at  the  Webster  Exchange  of  the  Nebraska 
Telephone  Company  for  their  heroic  work  on  the  night  of 
the  tornado.  When  the  storm  struck  the  district  super- 
vised by  this  exchange  most  of  the  lamps  on  the  boards 
Hashed  up  owing  to  permanent  grounds.  When  these  were 
removed  the  girls  answered  the  calls  the  rest  of  the  night 
while  their  own  arms  were  slashed  with  flying  glass.  The 
public  waiting  room  was  meanwhile  turned  into  a  hospital, 
and  the  operators'  retiring  room  was  used  as  a  temporary 
morgue  with  the  operators  themselves  acting  as  nurses. 
Major  Ffartman,  in  charge  of  the  Fort  Omaha  hospital 
corps,  attended  the  patients  here.  Three  telephones  for 
public  use  were  installed  outside  of  the  building  with  spe- 
cial supervision  to  avoid  confusion  of  operators.  This  ex- 
change building  was  in  the  center  of  the  worst  storm 
damage,  but  remained  itself  untouched  except  for  having 
all  its  windows  broken.  About  550  telephones  will  be  out 
of  service  in  the  two  exchanges  until  rehabilitation  com- 
mences. 

Special  construction  men  were  imported  from  St.  Louis, 
Kansas  City  and  Sioux  City  to  take  charge  of  repairs  to 
the  outdoor  plant.  Pole  lines  and  cables  lay  strewn  around 
the  streets.  In  places  where  cables  emerged  from  under- 
ground conduits  the  tornado  had  pulled  out  long  strands  so 
that  the  extent  of  damage  to  the  underground  cables  is  un- 
known. Cross-arms  were  left  fastened  to  wires  in  some 
instances,  while  the  poles  had  disappeared.  In  other  places 
junction  boxes  only  were  seen  suspended  from  wires.  Con- 
siderable progress  had  been  made  toward  putting  all  avail- 
able telephones  in  service  by  Tuesday.  The  telephone  com- 
pany also  aided  in  bringing  order  out  of  chaos  by  advertising 
in  all  editions  of  the  local  papers  asking  persons  without 
telephones  to  leave  their  addresses  with  the  telephone  com- 
pany so  that  they  could  be  reached  by  their  friends  if 
desired. 
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Flood  and  Wind  Damage  in  the  Middle  West 

It  is  impossible  at  the  present  writing  to  give  even  an 
approximate  estimate  of  the  damage  to  electric  equipment 
throughout  Ohio,  Indiana,  Illinois,  Iowa  and  Nebraska  occa- 
sioned by  windstorms  and  floods  in  these  States  on  March 
2]  and  23.  It  is  believed,  however,  that  property  loss  in 
Dayton,  Ohio,  alone  will  reach  several  million  dollars  on 
account  of  a  flood  of  water  from  8  ft.  to  20  ft.  deep,  start- 
ing on  March  23.  It  is  stated  that  as  many  as  9000  tele- 
graph and  telephone  poles  were  broken  as  a  result  of  the 
windstorm  on  March  21.  This  storm  covered  a  territory 
extending  southwest  from  Lake  Erie  to  Kansas  City,  a  dis- 
tance of  1200  miles,  and  about  250  miles  wide. 

Transmission  lines  owned  by  the  Public  Service  Company 
of  Northern  Illinois  and  used  for  supplying  energy  to  the 
outlying  districts  of  Chicago  were  damaged  by  the  storm. 
North  Shore  districts,  which  are  supplied  with  electricity 
by  the  Waukegan  and  Evanston  generating  stations,  were 
cut  off  from  both  sources  of  supply  for  about  seven  hours 
by  the  failure  of  pole  lines.  A  transmission  line  connecting 
two  southern  suburbs  of  Chicago  was  put  out  of  service  for 
twelve  hours  owing  to  fourteen  poles  having  been  blown 
down. 

The  Bell  Telephone  officials  reported  that  the  only  line 
which  was  in  service  out  of  Chicago  after  the  storm  of 
March  21  was  the  underground  route  to  Milwaukee.  The 
telegraph  and  telephone  companies  had  not  fully  recovered 
from  the  February  21  storm  (see  Electrical  World  of  March 
1  and  March  22)  when  the  storm  of  March  21  struck  the 
Great  Lakes  district. 

A  still  more  severe  storm  was  that  of  March  23.  The 
first  reports  relative  to  the  second  storm  indicated  that 
it  was  characterized  by  a  tornado  of  great  violence  and  that 
there  had  been  distressing  loss  of  life  and  property  in  the 
States  of  Nebraska,  Iowa,  Illinois,  Indiana  and  Ohio. 
The  greatest  loss  of  life  has  been  reported  in  Dayton,  Piqua 
and  Columbus,  Ohio,  and  in  Peru,  Indianapolis  and  Brook- 
ville,  Ind.,  and  Omaha,  Neb. 

In  Milwaukee  early  on  March  24  a  terrific  wind  and 
rain  storm  did  much  damage.  It  is  reported  that  the  large 
"Gimbels"  electric  sign  described  briefly  in  the  Electrical 
World  of  March  15  was  blown  down,  the  large  steel  frame, 
160  ft.  long  and  jy  ft.  high,  landing  on  top  of  a  hotel. 

In  Terre  Haute,  Ind.,  many  were  killed  and  injured  by 
the  storm  of  March  23  and  March  24.  The  storm  was 
most  violent  during  the  night,  and  the  city  was  further 
crippled  by  the  interruption  of  electric-light  and  street- 
rail  way  service. 


Maine  Public  Utilities  Commission 

A  bill  to  create  a  board  of  public  utilities  has  been 
ordered  engrossed  by  the  Maine  Legislature.  The  bill  closely 
resembles  the  Wisconsin  public  utility  commission  act.  The 
board  is  to  be  composed  of  three  members,  with  a  clerk 
and  an  assistant.  The  first  three  members  are  to  be  ap- 
pointed by  the  Governor  and  Council  for  terms  of  seven, 
five  and  three  years,  the  Governor  designating  the  chair- 
man and  succeeding  members  for  seven-year  terms.  The 
present  Board  of  Railroad  Commissioners  and  the  State 
Water  Storage  Commission  will  be  abolished.  The  new 
commission  will  have  the  regulation  of  all  public  Utilities 
in  the  Stale,  including  railroads,  electric  service  and  tele- 
phone companies,  water  companies  and  water  districts.  The 
chairman  will  receive  a  salary  of  $5,000,  the  other  two 
members  $4,000  each,  the  clerk  $2,500,  and  the  assistant 
$1,500.  Before  the  hill  reached  its  present  stage  a  number 
of  amendments  were  rejected,  including  those  that  cities, 
towns  and  corporations  operating  water  and  electric  com- 
panies should  not  be  included  and  that  the  commissioners 
should  be  elected  first  by  the  Legislature  and  after  the  first 
appointments  by  the  direct  vote  of  the  people. 


Proposed    Amendments    to    New    York    Insurance 
Laws 

Three  hills  introduced  by  Assemblyman  James  J.  Walker 
at  Albany,  N.  Y.,  and  referred  to  the  committee  on  insur- 
ance, deal  with  subjt  cts  of  much  interest  to  electrical  con 
tractors  and  inspectors.  Bill  Xo.  89  would  amend  the  in- 
surance law  in  relation  to  organizations  for  assisting  in  es- 
tablishing insurance  rates.  Hill  Xo.  97  would  amend  this 
law  in  relation  to  organizations  for  assisting  underwriters 
in  insurance  business  generally.  Bill  Xo.  1716  would 
amend  the  insuranci  law  b)  making  it  a  misdemeanor  to  re- 
fuse to  issue  a  fire  insurance  policy  on  property  on  the 
ground  that  the  electrical  installation  at  the  premises  has 
not  been  inspected  in  accordance  with  the  requirements  of 
any  underwriters"  association.  Mr.  Walker  is  chairman  of 
the  insurance  committee  of  tin     Assembly. 


Co-operation  in  Railroad  Electrification 

In  discussing  the  general  subject  of  steam-railroad  elec- 
trification before  the  XTew  York  Railroad  Club  on  March  20, 
Mr.  Frank  J.  Sprague  outlined  a  plan  for  a  technical  com- 
mittee to  aid  the  steam  railroads  in  choosing  a  proper  sys- 
tem of  electrification  and  in  buying  electrical  energy  and 
rolling  stock. 

The  speaker  stated  that  some  two  years  ago  he  came  to 
the  conclusion,  as  a  result  of  a  study  of  the  financial  advan- 
tages of  electrical  operation,  that  the  time  had  come  when 
steps  could  be  taken  to  remove  the  unnecessary  asperities 
and  soften  the  differences  which  had  characterized  the 
advocacy  of  s\su-nis  ami  to  determine  in  some  authoritative 
way  the  lines  along  which  the  future  development  should 
or  should  not  take  place.  At  first  it  was  thought  that  the 
American  Electric  Railway  Association,  or  possibly  the 
American  Institute  of  Electrical  fuigineers,  through  suit- 
able committees,  could  be  instrumental  in  arriving  at  the 
necessary  conclusions,  but  such  committees  would  necessar- 
ily be  composed  of  men  absorbed  in  their  individual  affairs 
and  their  conclusions  could  not  well  indicate  more  than  a 
general  review  of  what  had  been  accomplished;  nor  could 
any  uncompensated  group  of  nun  of  the  necessary  ability 
and  experience  afford  to  give  the  time  for  radical  studies 
or  assume  the  great  responsibility  of  decisions  of  far-reach- 
ing importance,  if.  therefore,  this  general  problem  could 
be  referred  to  representative  engineers  who  would  occupy 
a  confidential  relation  to  the  manufacturers,  their  engineers 
and  to  the  railway  companies,  and  who  would  be  made  the 
repositories  of  the  technical  advances  and  facts  peculiar  to 
the  individual  companies,  as  well  as  of  the  construction  and 
operating  facts  of  the  railway  installations  already  made, 
effective  conclusions  could  be  hoped  for. 

Even  with  a  settlement  and  demonstrated  ulti- 

mate economy  of  operation  and  increase  of  capacity  denied 
to  steam  operation,  the  financial  problem  facing  the  rail 
men  is  still  a  most  serious  one  Vssuming,  then 
general  agreement  as  to  standards,  electrification  would  be 
materially  advanced  if  the  burden  of  reliable  energ\  supply 
at  a  reasonable  rate  and  with  ample  reserve  and  the  possible 
provision  of  rolling  stock  on  a  basis  of  usage  could  be 
undertaken  through  the    1  outside  capital,  leaving 

the  railroads  only  the  minor  burden  of  supplying  fixtures 
along  the  rigbl-of-w  a\  and  cooperating  with  the  electrical 
companies  in  the  erection  -<\  general  energ)  supply  lines 
upon  the ir  own  property. 

In  conclusion  Mr.  SpragU<  stated  that  the  principal  man- 
ufacturing companies  arc  now  favorably  inclined  to  the 
creation  of  a  technical  commission  to  be  composed  of  dis- 
interested engineers  of  wide  and  varied  experience  who 
shall  make  a  thorough  study  of  the  various  Systems  of  elec- 
trification as  applied  to  such  situation  or  situations  as  may 
be  taken   up:   that   they   are  prepared   to   bear  a  part,  or  if 
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necessary  to  meet  the  entire  expense  of  such  a  commission; 
that  they  are  in  favor  of  some  scheme  of  financial  develop- 
ment which  shall  relieve  the  railroads  of  part  of  the  burden 
of  raising  capital,  and  finally  that  they  await  only  the  nec- 
essary co-operation  of  railroad  officials  to  make  effective 
this  joint  effort  to  avoid  the  heavy  costs  of  mistakes  due  to 
individual  judgment  on  the  threshold  of  a  great  electrical 
development  in  transportation. 


Changes  in  the  National  Electrical  Code 

The  electrical  committee  of  the  National  Fire  Protection 
Association  held  its  nineteenth  annual  meeting  on  March 
26  and  27,  1913,  in  New  York.  The  meeting,  at  which  the 
attendance  was  about  200,  was  the  largest  ever  held  by  the 
association. 

The  reports  by  the  various  committees  had  previously 
been  printed  in  the  association's  bulletin,  and  at  the  meeting 
each  item  was  acted  upon  separately.  Some  of  the  more 
important  items  discussed  during  the  opening  day  are  given 
herein. 

Rule  3  (switchboards),  Section  b,  was  made  to  read  as 
follows:  "must  be  made  of  non-combustible  material." 
This  change  eliminates  all  hard-wood  construction,  the  use 
of  which  has  previously  been  permitted  under  certain  con- 
ditions. 

In  Rule  4,  relating  to  resistance  boxes  and  equalizers, 
provision  was  made  for  the  use  of  incandescent  lamps  as 
resistors  in  series  with  other  devices  when  mounted  in 
porcelain  receptacles  upon  non-combustible  supports  and  so 
arranged  that  they  cannot  have  impressed  upon  them  a 
voltage  greater  than  that  for  which  they  are  rated. 

Rule  8,  Section  a,  referring  to  insulation  of  frames  of 
motors  operating  at  a  potential  of  less  than  550  volts,  was 
so  amended  that  permission  can  be  given  for  the  omission 
of  such  insulation,  in  which  case,  however,  the  frame  must 
be  permanently  and  effectively  grounded. 

The  proposed  changes  in  Rule  16,  Section  b,  in  regard  to 
tie  wires,  were  adopted  with  a  slight  change  in  wording 
so  as  to  bring  out  clearly  the  true  meaning. 

Rule  17,  Section  d,  had  been  changed  by  the  committee 
to  prevent  any  private  generating  plant  supplying  service 
to  more  than  one  building  except  by  special  permission. 
This  amendment  was  referred  to  the  pole-line  committee. 

Several  slight  changes  were  made  in  the  tables  of  allow- 
able carrying  capacities  of  wires  contained  in  Rule  18, 
Section  a. 

The  use  of  metal  moldings,  referred  to  in  Rule  26,  Sec- 
tion 1,  is  now  allowed  for  circuits  carrying  up  to  1320  watts 
instead  of  660  watts. 

Rule  28,  Section  d,  referring  to  armored  cables,  was 
amended  to  read :  "must  be  equipped  at  every  outlet  with 
an  approved  outlet  box  or  plate.  At  exposed  ends  of 
conduit  (but  not  at  fixed  outlets),  where  wires  pass  from 
the  conduit  system  without  splice,  joint  or  tap,  an  approved 
fitting  having  separately  bushed  holes  for  each  conductor 
must  be  used.  Departure  from  this  rule  may  be  authorized 
by  special  permission." 

The  report  of  the  committee  on  sockets  was  presented 
and  approved  by  the  meeting  as  printed  in  the  bulletin, 
except  for  some  minor  changes. 

During  the  discussion  of  this  report  Mr.  Joseph  G. 
Swallow,  superintendent  of  the  United  Electric  Light  & 
Power  Company,  New  York,  brought  out  some  points  in 
regard  to  the  250-watt  socket  commonly  used  on  lighting 
circuits  in  ordinary  interior  house  wiring,  which  points 
are  of  particular  interest  to  the  central-station  industry. 
The  speaker  referred  to  the  constantly  increasing  use  of 
various  heating  devices  consuming  from  a  few  watts  up  to 
500  watts  or  more.  These  devices  are  sold  without  any 
instructions  to  the  purchaser  as  to  the  proper  socket  to  use 
for  such  devices,  and  the  purchaser,  usually  ignorant  of  all 


electrical  matters,  will  take  for  granted  that  connections 
can  be  made  to  any  lamp  socket  available.  This  fact  has 
caused  much  trouble  to  the  company  represented  by  the 
speaker,  and  the  cost  to  the  company  on  account  of  such 
trouble  has  greatly  increased  during  the  last  few  months. 
Realizing  the  impossibility  of  educating  the  public  as  to  the 
use  of  proper  sockets  the  speaker  suggested  that  the  250- 
watt  sockets  should  be  replaced  by  660-watt  sockets. 

Though  it  was  generally  agreed  that  the  matter  is  of 
utmost  importance,  it  was  doubted  whether  such  a  course 
would  really  remedy  the  defect.  For  ordinary  lighting 
circuits  No.  18  wire  and  6-amp  fuses  are  usually  employed, 
and  it  would  not  under  any  circumstances  be  advisable  to 
operate  the  larger  heating  devices  on  such  circuits.  A 
suggestion  was  made,  however,  that  heating  devices  requir- 
ing over  250  watts  should  be  furnished  with  plug  receptacles, 
which  would  in  a  measure  eliminate  the  present  trouble. 

The  meeting  considered  the  matter  of  too  great  impor- 
tance to  dispose  of  at  the  present  conference  and  upon 
motion  by  Mr.  W.  H.  Blood,  Jr.,  it  was  referred  to  the 
socket  committee  for  investigation.  This  committee  will 
report  on  the  subject  to  the  electrical  committee  at  a  future 
meeting. 

Among  suggested  changes  in  the  code  was  one  amend- 
ment to  Rule  68,  Section  d,  to  the  effect  that  the  rule  should 
read  as  follows :  "The  fuse  casing  must  be  sufficiently  dust- 
tight  so  that  lint  and  dust  cannot  collect  around  the  fusible 
wire  and  become  ignited  when  the  fuse  is  blown.  The 
fusible  wire  must  be  attached  to  the  terminals  in  such  a 
way  as  to  secure  a  thoroughly  good  connection.  The  sug- 
gested change  consisted  of  the  omission  of  the  following 
words :  "and  to  make  it  difficult  for  it  to  be  replaced  when 
melted." 

The  recommendation  of  the  electrical  committee  was 
to  refer  the  matter  to  the  switch  and  cut-out  committee 
for  consideration  and  report  at  the  next  biennial  meeting. 
Mr.  W.  H.  Merrill,  of  the  Underwriters'  Laboratories, 
pointed  out  that  no  member  of  this  committee  has  had  any 
field  experience  and  all  members  are  residents  of  the  same 
city,  in  which  city  the  matter  is,  owing  to  local  rules,  of  no 
considerable  interest.  On  this  account  the  speaker  moved 
that  the  switch  and  cut-out  committee  should  be  increased 
by  one  member  from  each  of  the  cities  of  New  York, 
Chicago,  Philadelphia  and  St.  Louis,  where  the  matter  is 
of  utmost  importance  and  interest  and  where  various  types 
of  fuses  are  in  use.  An  amendment  to  this  motion  was 
made  by  Mr.  H.  R.  Sargent,  of  the  General  Electric  Com- 
pany, to  the  effect  that  the  sub-committee  should  report  to 
the  electrical  committee  at  the  next  biennial  meeting.  The 
amended  motion  was  passed  by  the  meeting.  The  matter 
is  consequently  suspended  for  two  years  with  the  object  of 
getting  the  proper  field  experience  so  as  to  be  able  intelli- 
gently to  judge  the  merits  of  the  refillable  fuse.  No  pro- 
vision was  made  as  to  methods  for  obtaining  this  field 
experience  by  the  sub-committee,  no  refillable  fuse  approved 
by  the  Underwriters  now  being  available  on  the  market. 

The  reports  of  other  special  committees  and  changes 
adopted  during  the  closing  sessions  will  be  referred  to  in 
a  later  issue. 


The  Gott  Patent  for  Submarine  Cable  Signaling 

Avoiding  the  use  of  the  siphon  recorder  formerly  re- 
quired for  submarine  signaling,  ocean  cables  can  now  be 
operated  with  telegraph  sounders  like  ordinary  land  lines 
by  the  use  of  an  invention  of  Mr.  John  Gott,  of  Brighton. 
England,  engineer  for  the  Commercial  Cable  Company, 
described  in  United  States  patent  No.  1,056,533,  issued  to 
Mr.  Gott  March  18. 

It  is  well  known  that  reversed  currents  sent  rapidly 
through  a  long  submarine  cable  are  the  most  effective  in 
definition  as  received  at  the  distant  end,  each  successive 
impulse  having  the  effect  of  neutralizing  the  preceding  one. 
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In  Mr.  Gott's  invention  every  unit  of  each  letter  is  there- 
fore formed  by  a  reverse  current  so  that  in  no  case  during 
transmission  do  impulses  of  the  same  polarity  follow  one 
another.  At  the  receiving  end  these  reversed  units  of  the 
letters  are  so  transformed  that  the  alphabet  reappears  in 
Morse  characters  just  as  if  received  through  a  shojt  land 
line,  making  the  message  easy  to  read  and  transcribe. 

This  reversal  of  polarity  for  each  unit  of  the  letter  is  ob- 
tained by  means  of  the  back-discharge  of  current  from  the 
cable  itself,  which,  having  considerable  energy,  is  able  to 
act  upon  a  polarized  relay  and  after  each  impulse  reverse 
the  polarity  for  the  following  signal.  Another  method  of 
reversing  the  polarity  for  successive  units  employs  a  trans- 
former whose  primary  is  inserted  in  the  grounded  circuil  of 
I  he  split  or  double  battery.  Currents  induced  in  the  second- 
ary actuate  a  polarized  relay,  insuring  the  successive  re- 
versal of  the  impulses.  An  advantage  of  the  latter  method 
is  the  fact  that  on  making  contact  with  the  key  to  charge  the 
cable  the  battery  contact  in  the  relay  is  reinforced  at  the 
moment  the  key  is  depressed,  thus  insuring  perfect  trans- 
mission. For  manual  sending  an  ordinary  Morse  key  is 
used,  while  for  automatic  sending  from  a  prepared  perfor- 
ated slip  the  Wheatstone  transmitter  takes  the  place  of  the 
key.  Where  it  is  desired  to  translate  from  a  land  line  the 
usual  receiving  relay  is  connected  to  the  polarized  revers- 
ing relay  and  received  Morse  signals  are  translated  into  the 
cable  in  the  form  of  the  "reversed-current  alphabet"  de- 
scribed.   The  relay  may  also  work  a  sounder  relay  in  a  local 


DIAGRAM    OF    CIRCUITS    FOR    SUHMARINE    CABLE    SIGNALING 

circuit,  transforming  the  Morse  characters  coming  over 
the  land  line. 

Referring  to  the  circuit  diagram,  when  the  key  is  de- 
pressed the  battery  is  connected  to  the  cable.  When  the 
key  is  open  a  discharge  path  is  afforded  from  the  cable 
through  back-contact  d  to  the  coils  of  the  polarized  relay  li 
and  to  ground  at  k.  The  relay  arm  vibrates  between  the 
two  contacts  connected  to  the  sides  of  the  split  battery,  con- 
necting one  or  the  other  terminal  to  the  key  lever  in  such 
fashion  that  the  polarity  thus  obtained  will  be  opposed  to 
that  of  the  preceding  impulse.  Owing  to  the  considerable 
energy  of  the  cable  and  the  sending  condensers,  the  re- 
sistance of  the  windings  of  the  polarized  relay  may  be 
negligible  and  still  be  effective  for  good  signaling. 

At  the  receiving  end  a  pivoted  contact  moves  between  two 
plates  so  that  motion  of  the  tongue  in  either  direction  com- 
pletes a  relay  circuit  to  the  local  sounder  or  other  device. 


Second   N.   E.   L.   A.   Analysis  of   New   York 
Hydroelectric   Plans 

Reminding  the  New  York  State  Conservation  Commission 
that  it  has  neither  acknowledged  nor  attempted  to  answer 
any  of  the  arguments  contained  in  the  former  communica- 
tion transmitted  by  the  public  policy  committee  of  the 
National  Electric  Light  Association  (abstracted  in  the 
Electrical  World,  March  22,  1913,  page  601),  the  committee, 
through  its  chairman,  Mr.  Arthur  Williams,  has  now  ad- 
dressed a  second  open  letter  to  the  commission  in  which 
further  analysis  is  made  of  the  Murtaugh-Patrie  bills  and 


their  provisions  for  hydroelectric  development  at  the  Cres- 
cent and  Vischer's   berry   dams. 

As  already  pointed  out,  the  fixed  charges  on  such  a 
project  would  alone  amount  to  $20  per  hp-year,  although 
the  power  developed  has  been  promised  to  municipalities  at 
a  price  of  from  $7.50  to  $10  per  hp-year.  The  provision  of 
the  proposed  act  permitting  during  the  first  two  years  of 
service  the  charging  of  all  losses  to  capital  expenditure, 
however,  will,  it  is  declared,  allow  the  commission  to  keep 
the  appearance  of  its  promise  during  the  earlier  stages  of 
the  plant's  operation,  while  concealing  the  real  facts  from 
the  public.  Thus  for  the  time  being  the  commission,  it  is 
pointed  out,  can  make  any  price  desired,  and  during  this 
period  it  will  be  impossible  for  the  facts  to  be  made  public. 
The  letter  further  charges  that  the  ultimate  scheme  is  evi- 
dently one  for  building  steam-power  plants,  since  under 
the  guise  of  natural-resource  conservation  the  commission 
would  erect  a  large  auxiliary  steam  station  to  serve  the 
water-power  system  during  periods  of  limited  water  supply. 
The  proposed  legislation,  it  is  also  shown,  would  permit  the 
Conservation  Commission  to  dictate  the  prices  at  which 
energy  might  be  sold,  all  regardless  of  the  state  public 
service  commissions. 

Charges  of  extravagance  are  also  brought  against  the 
conduct  of  the  Conservation  Commission.  For  1912,  it  is 
stated,  the  Conservation  Commission  cost  Xcw  York  State 
$661,366.82,  of  which  $385,872  went  for  salaries  and  $140,- 
490  for  traveling  expenses.  The  remaining  $134,999  was 
devoted  to  the  work  accomplished.  For  1013  the  appro- 
priation has  been  increased  about  22  per  cent,  making  the 
allow  ance  $809,260. 

The  complete  hydroelectric  plans  of  the  Conservation 
Commission  call  for  an  outlay  by  the  State  and  its  munici- 
palities of  from  $300,000,000  to  $600,000,000,  opening,  it  is 
suggested,  enormous  grafting  possibilities. 

The  Conservation  Commission,  it  is  further  declared,  has 
greatly  overestimated  the  power  available.  Recurring  dry 
years,  for  example,  will  cut  down  the  quantity.  Such  a  low 
year  as  1899  shows  12,000  hp  available  only  49  per  cent  of 
the  time.  The  records  for  19C.8,  another  low  year,  show 
12,000  hp  available  only  175  days.  During  1899  less  than 
3400  hp  was  available  during  a  fifth  part  of  the  year.  This 
amount  of  power  at  the  generating  station  gives  only  2380  hp 
for  sale  at  the  consumer's  meter.  Dividing  by  the  total 
charges,  it  is  evident  that  the  fixed  charge  will  be  $34  per  hp 
instead  of  the  $7.50  to  $10  promised  in  the  Murtaugh-Patrie 
bill.  The  low-water  flow,  of  course,  should  determine  the 
size  of  steam  plant  necessary. 

Adaptation  of  the  canal  to  power  purposes  might  seriously 
endanger  the  interests  of  navigation  by  offering  a  tre- 
mendous temptation  to  draw  on  canal  waters  during  dry 
seasons.    Nor  is  this  hydroelectric  develop  !.  the 

committee  continues,  in  order  to  supply  lighting  and 
service   for  the   Capitol   and   the   educational    buildings   at 
Albany.     The  public   buildings  there   are   already    furnished 
with  energy  from  a  state  plant  which  cost  $;  hough 

its  equipment  should  have  been  purchased  for  $150,000. 

Proceeding  next  to  consideration  of  the  Sacandaga  project 
at  Hadlcy,  which  is  to  follow  the  capital  district  Scheme, 
the  committee  points  out  that  storage  dams  there  will  cost 
$5,000,000  and   the  power  plant  will  cost   $6  This 

development  will  pn  per  hp-year 

at  the  consumer's  meter,  omitting  items  of  labor,  repairs  and 
transmission.     Th<  ctual   return    from 

investment  at  $7.50  to  $10  per  hp  and  the  above  cost  will 
have  to  be  met  by  taxation  of  the  entire  State  in  order  to 
benefit  a  few  interests. 

In  conclusion,  the  committee  denies  any  desire  to  have 
these  water-powers  remain  dormant  and  ineffective,  but 
urges  instead  their  full  and  proper  development  on  a  basis 
fair  alike  to  all  and  without  preferential  treatment  to  any 
of  the  State's  citizenship.  It  urges  that  the  State  formulate 
-tructive   policy   of   leasing  these   powers   under   com- 
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petition  to  the  highest  bidders,  subject  at  all  times  to  state 
control  and  regulation,  or  that  it  adopt  such  measures  as 
are  to  be  followed  by  the  national  government  in  leasing  the 
water-powers  of  the  country. 

Mr.  Francis  Blossom,  an  engineer  of  52  William  Street, 
New  York  City,  representing  the  owners  of  the  principal 
lighting  plants  in  Albany  and  Troy,  substantiates  the  state- 
ments made  in  Mr.  Arthur  Williams'  analysis,  pointing  out 
both  the  small  quantity  and  the  great  expense  of  developing 
the  available  water-power.  The  outcome  of  the  proposed 
hydroelectric  scheme,  he  declares,  would  ultimately  mean 
the  construction  of  steam-power  plants  to  compete  with 
existing  private  utilities   furnishing  adequate  service. 

The  Merchants'  Association  of  New  York  City  has  also 
filed  an  emphatic  protest  against  the  Murtaugh-Patrie  bills, 
urging  that  not  one-quarter  of  the  people  of  the  State  can 
be  supplied  with  this  artificially  cheap  electric  service.  All 
the  rest  of  the  State  and  its  people  will  be  heavily  discrim- 
inated against.  By  reason  of  the  State  bonus  granted  them 
(estimated  at  one-half  the  present  cost  of  energy)  manu- 
facturers and  merchants  in  the  favored  localities  will  have 
a  great  advantage  over  their  competitors  in  non-favored 
districts  in  the  cost  of  their  products. 

The  Merchants'  Association  goes  on  to  condemn  the 
scheme  as  artificially  causing  inequality  of  competition  for 
the  advantage  of  favored  districts  and  to  the  disadvantage 
of  most  of  the  people;  as  subjecting  the  State  to  the 
burdens  and  the  risks  inseparable  from  a  great  business  en- 
terprise, and  as  unjustly  applying  the  State's  resources 
for  the  benefit  of  the  few  and  against  the  interests  and  the 
rights  of  the  many. 


Minority  Report  of  the  House  Patent  Committee 

During  the  closing  days  of  the  last  Congress  a  report  on 
the  revision  of  the  patent  laws,  representing  the  views  of  a 
minority  of  the  House  patent  committee,  was  submitted  by 
Representative  Bulkley,  bearing  also  the  signatures  of 
Representatives  Morrison.  Littleton.  Currier,  Henry  and 
Wilder.  The  trend  of  the  report  is  dissent  from  the  major- 
ity report  earlier  submitted  and  opposition  to  the  substitute 
bill,  H.  R.  23,417,  favored  by  Mr.  Oldfield,  chairman  of  the 
committee.  This  bill,  the  minority  state,  has  three  main 
purposes: 

(1)  The  establishment  of  a  compulsory  license  system. 

(2)  Extinction  of  the  right  of  the  owner  of  a  patent  to 
treat  license  violations  as  infringements. 

(3)  Amendment  of  the  Sherman  anti-trust  law  as  applied 
to  those  doing  business  under  the  protection  of  patents. 

The  minority  oppose  all  of  these  three  main  purposes, 
and  the  bill  in  general,  except  the  first  part  of  Section  1 
and  all  of  Section  3.  They  assert  that  the  explicit  state- 
ment by  Mr.  F.  P.  Fish  that  no  specific  evils  have  been 
shown  to  result  from  the  practice  of  buying  up  patents  and 
suppressing  them  went  unchallenged,  and  also  quote  from 
Mr.  T.  A.  Edison's  statement  as  follows: 

"I  have  heard  and  read  numerous  statements  that  many 
corporations  buy  valuable  inventions  to  suppress  them,  but 
no  one  cites  specific  cases.  I  myself  do  not  know  of  a  single 
case." 

The  report  declares  that  the  majority  rest  their  case  for 
compulsory  license,  not  on  the  testimony  at  the  hearings, 
but  upon  comments  and  complaints  in  the  public  press,  and 
upon  alleged  instances  to  be  found  in  the  reports  of  federal 
decisions.  The  decisions  in  the  Columbia  Wire  case  (71 
Fed.,  302),  the  threshing-machine  case  (148  Fed.,  21 ),  the 
National  Harrow  case  (21  App.  Div.  N.  Y.,  290).  the  lock 
case  (166  Fed.,  555),  and  the  paper-bag  case  (150  Fed., 
741),  cited  in  the  majority  report,  are  discussed  in  the 
minority  report  at  some  length,  and  the  inference  is  drawn 
that  these  cases  disclose  no  real  suppression  of  a  patent  in 
order  to  avoid  or  restrain  possible  competition.  Regarding 
the  testimonv  the  minority  stated  : 


"A  great  many  of  the  witnesses  who  appeared  before  the 
committee,  men  selected  and  invited  to  appear  because  of 
their  peculiar  fitness  to  discuss  the  problems  involved, 
testified  that  widespread  bad  effects  would  follow  upon  the 
adoption  of  the  proposed  compulsory-license  legislation; 
that  it  would  be  an  extremely  discouraging  thing  to  inven- 
tion and  industry.  Not  only  have  the  hearings  shown  that 
the  compulsory  license  provision  is  uncalled  for  and  danger- 
ous, but  the  provision  as  contained  in  the  bill  demonstrates 
the  impracticability  of  any  such  plan." 

Considerable  argument  was  advanced  in  the  report  to 
show  that  the  procedure  of  obtaining  a  license  under  the 
provisions  of  the  bill  raises  several  serious  questions,  such 
as  divided  title,  interpretation  of  the  phrase  "patented  in- 
vention," reasonable  royalty,  whether  a  license  shall  be 
exclusive,  etc.  In  other  words,  the  minority  advance  the 
argument  that  such  a  feature  would  be  unworkable  as  a 
practical  matter  and  could  not  fail  to  lead  to  extended 
and  costly  litigation  without  satisfactory  results. 

The  remainder  of  the  report  was  devoted  to  arguments 
against  the  proposal  to  remove  the'  patentee's  right  to  fix 
the  resale  price  of  his  patented  invention. 

On  the  score  of  the  sections  of  the  bill  which  are  designed 
to  amend  the  Sherman  act,  the  minority  has  only  to  say- 
that  no  hearings  were  had  upon  the  subject  and  that  the 
only  suggestion  made  upon  it  came  from  Mr.  Brandeis,  who 
regarded  the  real  issue  as  one  broader  than  the  domain  of 
patented  articles  and  .  embracing  all  commodities.  The 
minority  closed  their  report  with  the   following  remark  : 

"The  House  has  a  right  to  presume  that  matters  favorably 
reported  from  its  committees  have  been  considered  in  com- 
mittee. This  presumption  is  absolutely  not  supported  by 
fact  in  this  case,  so  far  as  the  proposed  Sherman  law 
amendments  are  concerned." 


Supplying  Service  to  202  New  Jersey  Municipalities 

One  of  the  most  noteworthy  developments  of  the  day  in 
the  public-utility  field,  and  one  to  which  reference  has  been 
made  frequently  in  previous  issues,  is  the  growing  tendency 
toward  the  physical  and  financial  consolidation  of  electric 
service  properties  in  scattered  communities  into  large 
operating  units  which  are  able  to  give  to  these  small  com- 
munities a  far  better  service  from  large  central  stations 
operated  by  them  than  is  obtained  under  individual  opera- 
tion. 

An  excellent  illustration  of  the  practical  application  of 
the  unification  idea  is  given  in  the  fourth  annual  report 
which  the  Public  Service  Corporation  of  New  Jersey  issued 
this  week. 

This  shows  that  through  its  three  subsidiaries,  the  Public 
Service  Electric  Company,  the  Public  Service  Railway 
Company  and  the  Public  Service  Gas  Company,  this  cor- 
poration furnishes  either  gas,  electricity  or  street-railway 
service  to  202  municipalities,  with  a  total  population  of 
2,028,947,  in  the  State  of  New  Jersey. 

There  are  173  municipalities,  having  a  population  of 
1,947,199  which  are  supplied  with  electric  service;  153,  with 
a  population  of  1.812,866,  served  with  gas,  and  136,  with  a 
population  of  1,890,785.  which  receive  street-railway  service 
from  the  Public  Service  Corporation  of  New  Jersey.  Many 
of  these  communities  are  so  small  that  only  through  the 
ability  of  the  corporation  to  extend  its  service  to  them  can 
they  enjoy  the  benefits  of  electric  service.  It  is  claimed 
that  in  all  of  the  communities  the  quality  and  continuity  of 
the  service  is  superior  to  that  which  might  be  obtained 
through  a  local  enterprise. 

On  Dec.  31,  1912,  the  corporation  had  thirty-two  gener- 
ating stations  in  use.  In  these  were  257  boilers  and  201 
generators,  the  aggregate  rating  of  the  latter  being  147.408 
kw.  In  the  fifty  substations  were  eighty-four  rotary  con- 
verters, with  a  total  rating  of  64,950  kw. 
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During  the  year  357,289,241  kw-hr.  of  electrical  energy 
were  sold.  The  total  connected  load  on  Dec.  31,  1912,  was 
180,942  kw.  There  were  12,297  street  arc  lamps  and  20,347 
street  incandescent  lamps  in  service  on  that  date.  The 
total  length  of  transmission  lines  was  475  miles  and  the 
length  of  conduit  was  101  miles.  The  total  trackage 
amounted  to  844  miles.  During  the  year  9,637,555  cu.  ft. 
of  gas  was  sold. 

Net  earnings  of  the  Public  Service  Corporation  of  New 
Jersey  were  $14,875,436,  an  increase  of  $691,219  over  those 
in  191 1.  The  gross  earnings  of  the  railway  company  in- 
creased 4.35  per  cent,  those  of  the  gas  company  8.50  per 
cent,  and  those  of  the  electric  company  12.19  Per  cent. 


Mr.  Byllesby  on  the  Rights  of  Public  Utilities 

Mr.  H.  M.  Byllesby  was  to  have  been  one  of  the  speakers 
at  the  banquet  of  the  Illinois  Gas  Association  in  Chicago 
on  March  19.  He  was  unable  to  be  present,  however,  but 
sent  a  letter  from  Louisville,  Ky.,  read  by  Mr.  William  II. 
Hodge,  in  which  he  said  there  was  a  popular  tendency  to 
misrepresent  public-service  corporations  and  their  officers. 
It  is  difficult  for  these  corporations  and  their  representa- 
tives to  obtain  a  fair  hearing.  Mr.  Byllesby  made  a  spirited 
protest  against  this  tendency  and,  among  other  things,  said: 
"We  have  a  right  to  demand  a  calm  and  judicial  considera- 
tion of  the  services  we  have  rendered  and  that  ordinary 
justice  which  we  are  entitled  to.  It  is  not  right  that  the 
changes  should  be  rung  upon  the  mistakes  and  errors  which 
have  been  committed  in  this  industry,  just  as  in  all  others. 
and  the  eyes  and  ears  of  the  public  blinded  to  the  marvelous 
service  and  inherent  merit  and  magnificent  industry  and 
courage  which  have  carried  the  successful  of  these  enter- 
prises to  success.  It  appears  to  me  that  the  period  of 
silence  on  the  part  of  all  of  us  must  cease;  that  each  in 
his  own  sphere  of  influence  must  do  his  part  toward  edu- 
cating the  public  and  toward  the  turning  back  of  the  tide 
of  unfair  and  ill-considered  legislation  leveled  against  us." 


The  Disintegration  Theory  of  Radioactivity 

The  second  of  the  series  of  four  lectures  which  are  being 
given  under  the  auspices  of  the  American  Institute  of 
Electrical  Engineers  on  the  subject  of  radioactivity  by  Prof. 
Edwin  P.  Adams,  of  Princeton  University,  was  delivered 
in  the  Engineering  Societies  Building,  \Tew  York,  on 
March  26.  In  this  lecture  the  disintegration  theory  of 
radioactivity,  the  distribution  of  radioactive  substances  and 
the  age  of  the  earth  as  determined  by  the  presence  of 
radium  were  discussed. 

The  first  explanation  of  how  radioactive  substances  emit 
the  alpha  and  beta  particles  was  advanced  by  Lord  Kelvin. 
Experiments  made  by  Sir  William  Crookes  at  a  later  date 
brought  to  light  the  fact  that  uranium  might  be  separated 
by  chemical  means  into  two  substances,  one  of  which  is 
radioactive  and  the  other  inert.  The  active  substance, 
which  was  known  as  uranium  X,  lost  its  radioactive  prop- 
erties in  a  few  weeks,  while  the  residue,  which  at  first  was 
inactive,  later  acquired   radioactive   properties. 

It  remained  for  Rutherford  to  measure  accurately  the 
rate  at  which  the  activity  of  uranium  X  disappeared  and 
the  residue  recovered  its  activity.  He  expressed  these  rela- 
tions in  the  shape  of  simple  exponential  equations.  The 
evidence  brought  out  by  these  measurements  led  to  the 
adoption  of  the  disintegration  hypothesis.  Until  the  dis- 
covery of  such  changes  it  had  been  thought  that  the  atom 
was  unalterable,  but  according  to  this  theory  it  is  seen  that 
certain  atoms  are  unstable  dynamical  systems  and  do  alter 
themselves  and  take  other  forms.  Such  changes  differ  from 
chemical  changes  in  that  they  are  not  at  all  affected  by  the 
temperature  of  the  surrounding  medium,  for  they  have  been 


found  to  be  equally  rapid  whether  surrounded  by  liquid  air 
or  subjected  to  the  highest  temperatures  of  the  electric  fur- 
nace. 

The  radium  emanation,  said  Professor  Adams,  behaves  very 
much  like  a  gas.  Air  currents,  for  example,  sweep  it  away. 
The  radioactive  series  of  uranium  was  then  explained  in 
detail.  Beginning  with  the  heavy  atom  of  uranium,  it  was 
shown  how  the  atomic  weights  of  each  of  the  various 
elements  down  through  ionium,  radium  and  its  derivatives, 
polonium,  and  finally  lead  itself  could  be  derived  by  dis- 
integration, each  succeeding  atom  being  reduced  in  weight 
by  the  emission  of  an  alpha  or  a  beta  particle,  or  both.  The 
periods  of  time  required  for  each  product  to  decline  to  one- 
half  its  original  value  were  also  given. 

Since  the  rapidly  moving  particles  given  off  by  radium 
possess  kinetic  energy  which  must  be  converted  into  heat 
when  they  collide  with  other  particles  and  are  stopped, 
radium  must  be  at  all  times  warmer  than  its  surroundings. 
This  has  been  found  to  be  true.  Calculation  shows  that 
1  gram  of  radium  will  emit  132  gram-calories  of  heat  in  a 
year,  also  giving  off  158  cu.  mm  of  helium  in  the  same 
period.  By  analysis  of  rocks  containing  radioactive  sub- 
stances, helium,  etc.,  the  age  of  the  earth  may  thus  be 
calculated. 

In  conclusion  the  speaker  declared  that  the  only  con- 
ception which  these  discoveries  and  recently  adopted 
theories  would  require  to  be  changed  is  that  regarding  the 
stability  of  the  atom. 


Louisville  Electrical  Contractors'  Association 

The  annual  banquet  of  the  Louisville  Electrical  Con- 
tractors' Association  was  held  at  the  Gait  House,  Louisville, 
Ky.,  March  19.  Mr.  C.  C.  Childers,  of  the  contracting  firm 
of  Childers  &  Waters,  presided  as  toastmaster.  The  first 
address  was  by  Mr.  Frank  E.  Good,  superintendent  of  tin 
electrical  department  of  F.  A.  Clfigg  &  Company  and  presi- 
dent of  the  association. 

Mr.  Good  spoke  on  "Raising  the  Standards  of  Electrical 
Contracting*'  and  made  the  points  that  a  profit  should  be 
shown  by  every  job;  that  no  member  of  the  trade  should 
pocket  losses  simply  to  get  the  business;  that  the  contractor 
cannot  pay  too  much  attention  to  data  of  preceding  con- 
tracts and  their  comparisons;  that  there  should  be  a  mini- 
mum of  mistakes  due  to  items  in  the  specifications  being 
overlooked,  and  that  dealings  with  a  general  contractor 
should  be  conservative. 

"The  Advance  in  Metal  Construction"  was  discussed  by 
Mr.  Edward  Thirlwell.  of  the  Marine  Electric  Company. 
Mr.  Thirlwell  called  attention  to  the  greatly  increased 
use  of  metal-conduit  wiring  in  all  modern  jobs  and  pro- 
duced examples  to  prove  that  the  contractor  cannot  adhere 
too  closely  to  specifications,  as  111  the  stipulated  number  of 
conductors  to  be  drawn  through  a  conduit  of  given  di 
sions.  Mr.  H.  G.  Wooten,  of  the  Kentucky  Actuarial 
Bureau,  explained  to  the  electrical  contractors  the  relation 
which  an  electrical  inspector  employed  by  tire  insurance 
rating  organizations  bears  to  the  trade,  and  Mr.  Jess!-  M. 
Vollmer,  secretary  of  the  Builders'  Exchange,  closed  the 
evening's  program  with  an  address  on  "Organization,"  in 
which  he  graphically  described  the  benefits  of  close  co- 
operation  in  any  0111  tir  ,m\  group  of  the  allied  struc- 
tural trades. 


American   Railway   Engineering  Association 

Mr.  Charles  S.   Churchill,  of   Roanoke,  Va.  chief  1 
neer  of  the   Norfolk  vS;   Western    Railroad,  the  president  of 
the  association,  occupied  the  chair  at  the  annual  convention 
of  the  American  Railway  Engineering     Association,  held   in 
Chicago,    on    March    1 S.    [9    and    2^.      The    attendance 
large,  including  engineering  and  maintehance-of-way  rep- 
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resentatives  from  the  leading  steam  railroad  systems  of  the 
United  States  and  Canada.  Many  colleges  and  universities 
sent  engineering  representatives.  This  year  the  University 
of  Michigan  was  represented  for  the  first  time,  Professors 
H.  E.  Riggs,  H.  B.  Merrick  and  A.  R.  Bailey  being  the 
delegates. 

In  his  annual  address  Mr.  Churchill  mentioned  how  study 
along  lines  of  efficiency  and  economy  of  labor  by  the  Nor- 
folk &  Western  Railroad  since  1905  has  culminated  in  un- 
dertaking the  electrification  of  27  miles  of  its  lines  having 
the  steepest  grades  and  the  densest  traffic.  The  electrifica- 
tion is  purely  for  handling  more  economically  the  freight 
trains  in  the  heart  of  the  Pocohontas  coal  field. 

Several  of  the  committees'  reports  submitted  dealt  with 
electrical  engineering  subjects.  In  the  report  on  the  effect 
of  treated  ties  on  track  circuits  opinions  received  from 
various  railroads  in  this  country  agreed  that  track  circuits 
a  mile  in  length  are  rendered  inoperative  by  the  extensive 
use  of  zinc-treated  ties.  The  greatest  trouble  is  experi- 
enced in  extreme  dry  weather  or  in  wet  weather.  Careful 
study  of  the  relative  values  of  two  methods  of  fraction- 
izing  coal-tar  creosote  has  also  been  made  in  the  last  year 
by  the  committee  on  wood  preservation. 

A  valuable  report  in  the  nature  of  information  and  a 
statement  of  progress  were  submitted  by  the  committee  on 
electricity,  of  which  Mr.  George  W.  Kittredge,  of  the  New 
York  Central,  is  chairman.  It  was  urged  that  all  com- 
panies conform  to  the  clearance  diagrams  adopted  by  this 
association  so  that  there  might  be  a  free  interchange  of 
electric  equipment  between  various  roads.  However,  as 
unanimity  of  opinion  does  not  exist  concerning  the  best 
methods  for  preventing  electrolysis,  no  recommendations 
were  offered  for  standard  or  preferred  practice,  but  an 
account  of  the  methods  pursued  in  some  of  the  most  im- 
portant localities  was  submitted. 

The  annual  dinner  given  on  March  19  was  well  attended. 
President  Churchill  was  toastmaster,  and  speeches  were 
made  by  Mr.  B.  A.  Worthington,  president  of  the  Chicago 
&  Alton  Railroad;  Rev.  R.  W.  Dickie,  of  Montreal;  Mr. 
George  A.  Post,  president  of  the  Railway  Business  Asso- 
ciation, and  Mr.  P.  G  Rennick,  of  Peoria,  111.  Mr.  E.  F. 
Wendt,  assistant  engineer  of  the  Pittsburgh  &  Lake  Erie 
Railway,  was  elected  president  of  the  association.  Messrs. 
G.  H.  Bremner,  engineer  of  the  Illinois  District  of  the  Chi- 
cago, Burlington  &  Quincy  Railway,  and  E.  H.  Fritch,  900 
South  Michigan  Avenue,  Chicago,  were  re-elected  to  the 
offices  of  treasurer  and  secretary,  respectively. 


Electric  Fire  Engines  Approved  by  Chicago  Fire 
Chief 

Answering  a  question  at  the  meeting  of  the  Electric 
Gub  of  Chicago  on  March  20,  Mr.  Charles  F.  Seyferlich, 
chief  of  the  Chicago  Fire  Department,  spoke  in  favorable 
terms  of  electric  fire  engines.  He  referred  more  particu- 
larly to  portable  electric  pumps  rather  than  to  electrically 
operated  vehicles  with  storage  batteries.  His  point  was 
that  electricaly  operated  pumps  obviate  heavy  boilers  with 
the  necessity  of  keeping  a  fire  constantly  going.  Suitable 
outlets  could  be  arranged  near  fire  hydrants  and  the  electric 
pumps  connected  to  them.  This  would  necessitate,  of 
course,  an  unfailing  source  of  electrical  energy.  The 
speaker  at  the  meeting  was  Mr.  J.  C.  McDonnell,  assistant 
fire  marshal  and  chief  of  the  Bureau  of  Fire  Prevention 
and  Public  Safety.  Mr.  McDonnell  said  that  the  steam 
fire  engine  is  becoming  a  thing  of  the  past.  The  gasoline 
motor-operated  engine  is  more  efficient  and  economical,  but 
it  in  turn  is  only  a  stop-gap;  the  ultimate  desideratum  is  a 
high-pressure  water  system.  The  speaker  emphasized  the 
point  that  much  of  the  energy  used  in  fighting  fires  might 
be  spent  to  better  advantage  in  preventing  fires.  However, 
efficient  fire  departments  will  always  be  needed,  because 
when  all  reasonable  means  of  prevention  are  exhausted 
there  will  still  be  fires  due  to  carelessness  or  to  causes  be- 
vond  ordinary  prudence  and  foresight. 


Mississippi     Convention,     Vicksburg-Natchez, 
April   21-23 

The  1913  meeting  of  the  Mississippi  Electric  Association 
will  be  held  April  21-23  m  connection  with  a  boat  trip  on 
the  Mississippi  River  from  Vicksburg  to  Natchez  during  the 
first  two  days  of  the  convention.  The  boat  will  leave 
Vicksburg  at  12  o'clock  noon  Monday,  April  21,  next  morn- 
ing reaching  Natchez,  where  the  remaining  sessions  of  the 
convention  will  be  held.  Among  the  papers  to  be  read  are : 
"Large  Power  Contracts,"  by  Mr.  A.  B.  Paterson;  "Single- 
Phase  Motors,"  Mr.  J.  F.  Jones;  "Lubricating  Oils,"  Mr. 
W.  A.  McWhorter,  and  "Ornamental  Street  Lighting  in 
Small  Cities."  Committee  reports  are  also  scheduled  on  the 
subjects  of  electric  heating  and  cooking,  meter  testing,  line 
construction,  grounding  of  secondaries,  membership,  in- 
surance, public  policy,  etc.  A  negro  band  will  furnish  music 
during  the  first  night's  trip  down  the  river.  On  Tuesday 
evening,  April  22,  there  will  be  a  Jovian  rejuvenation,  fol- 
lowed by  a  reception  and  dance  at  the  Prentiss  Club, 
Natchez.  The  convention  will  close  with  a  banquet 
Wednesday  evening.  Mr.  R.  B.  Claggett,  of  Greenville, 
Miss.,  is  president  of  the  Mississippi  Electric  Association, 
and  Mr.  A.  H.  Tones,  McComb,  Miss.,  is  secretary-treasurer. 


Louisville  Merger  Now  Probable 

The  situation  in  Louisville,  Ky.,  is  rapidly  shaping  itself 
favorably  to  the  consummation  of  the  merger  project  which 
has  been  proposed  by  H.  M.  Byllesby  &  Company,  who  now 
control  the  Louisville  Lighting  Company,  the  Louisville  Gas 
Company,  the  Campbell  Electric  Company  and  the  George 
G  Fetter  Light,  Heat  &  Power  Company.  The  concerns  to 
be  taken  over  are  the  Kentucky  Electric  Company  and  the 
Kentucky  Heating  Company,  and  the  consummation  of  the 
merger  project  will  remove  competitive  conditions  in  the 
local  electric  and  gas  fields.  In  return  for. this  the  Byllesby 
interests  have  offered  lower  rates  for  electricity  to  both 
private  consumers  and  the  city,  and  also  lower  gas  rates, 
made  possible  by  bringing  natural  gas  to  Louisville  from 
West  Virginia.  The  city  will  retain  the  power  to  regulate 
the  consolidated  company  and  to  create  additional  fran- 
chises. Some  of  the  local  commercial  organizations  are 
opposing  the  merger  on  the  ground  that  competition  is  the 
best  safeguard  for  low  rates,  but  sentiment  generally  favors 
the  plan.  The  Commercial  Club  has  appointed  Mr.  C.  A. 
Tripp,  of  Indianapolis,  to  investigate  the  situation.  Mean- 
while the  electric  companies  have  indicated  that  they  will 
in  any  event  abandon  their  policy  of  cut-throat  competition, 
and  have  accordingly  withdrawn  their  solicitors  from  the 
field. 


Public-Service   Regulation   as   Exemplified   by 
Wisconsin   Commission 

Mr.  Halford  Erickson,  a  member  of  the  Railroad  Com- 
mission of  Wisconsin,  addressed  a  representative  audience 
at  the  joint  meeting  of  the  Chicago  Section  of  the  Amer- 
ican Institute  of  Electrical  Engineers  and  the  Electrical 
Section  of  the  Western  Society  of  Engineers  held  in  Chi- 
cago on  March  24,  his  subject  being  "The  Regulation  of 
Public  Utilities  in  Wisconsin." 

Mr.  Erickson  described  in  outline  that  part  of  the  work 
of  the  commission  which  is  involved  in  enforcing  adequate 
service,  reasonable  rates  and  sound  financial  methods  and 
practices.  In  relation  to  service,  one  result  of  the  commis- 
sion's work  has  been  a  marked  improvement  in  the  regula- 
tion of  the  voltage  of  electric-service  utilities.  The  speaker 
described  the  cost  basis  of  making  rates  as  adopted  in  Wis- 
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consin  and  the  uniform  accounts  and  reports  for  both  pri- 
vately owned  and  municipally  operated  companies,  and  then 
devoted  some  attention  to  the  subject  of  capitalization.  The 
evils  of  over-capitalization  were  pointed  out.  One  of  these 
is  the  unnecessary  and  economically  unwise  consolidation 
of  public-utility  plants  under  one  management,  which  is  en- 
couraged by  the  unlimited  right  to  issue  securities.  Con- 
solidations of  operating  properties  are  sometimes  prudent 
and  economical,  but  there  are  times  when  consolidations  of 
this  kind  are  effected  solely  with  a  view  to  the  profit  of 
promoters  and  with  a  disregard  of  the  rights  of  the  public. 
The  opportunity  to  combine  two  corporations  and  issue  se- 
curities exceeding  the  combined  value  of  the  two  is  so 
tempting  that  sometimes,  in  the  absence  of  regulation  of 
security  issues,  the  possibility  is  taken  advantage  of  ill  a 
manner  detrimental  to  the  interests  of  the  public.  Another 
function  of  the  commission  is  the  prevention  of  duplication 
and  waste  in  the  establishment  of  public-utility  plants.  This 
is  accomplished  by  the  regulation  of  capital  expenses  in 
the  case  of  privately  owned  enterprises  and  by  the  use  of 
the  indeterminate  permit  in  the  case  of  municipal  utilities. 
On  the  whole,  the  regulation  of  public  utilities  has  been  of 
direct  benefit  to  the  public,  but  the  operations  of  the  state 
commission  have  not  brought  about  the  millennium.  How- 
ever, complaints  against  regulation  are  more  frequently 
actuated  by  personal  or  political  interests  than  by  unselfish 
regard  for  the  public  welfare. 

Mr.  Bion  J.  Arnold,  consulting  engineer,  who  opened  the 
discussion  at  the  request  of  Mr.  A.  Reichmann,  president  of 
the  Western  Society,  said  that  Mr.  Erickson  had  laid  down 
the  fundamentals  of  public  regulation.  He  praised  the  Wis- 
consin commission  for  its  bravery  and  broad-mindedness  in 
its  interpretation  of  the  law.  The  record  of  the  Wisconsin 
commission  has  caused  confidence  to  be  felt  in  the  work 
of  all  state  public-utility  commissions. 

Mr.  Edward  W.  Bemis,  public-utility  expert,  spoke  of  the 
good  work  of  the  Massachusetts  commission,  but  said  that 
the  Wisconsin  commission  has  certainly  marked  a  great 
epoch  in  the  interpretation  of  the  commission  idea,  particu- 
larly in  relation  to  the  municipally  owned  utilities.  Mr. 
Bemis  praised  the  Wisconsin  commission's  system  of  ac- 
counting and  asked  several  questions  about  its  method  of 
controlling  capitalization,  particularly  capitalization  of  early 
losses. 

Mr.  Erickson,  answering  some  of  the  questions  put  to 
him,  said  that  it  is  only  during  the  last  two  years  that  the 
commission  has  had  entire  control  of  capital  issues.  The 
plan  is  working  fairly  well,  and  he  believed  that  it  has 
reduced  the  rate  of  interest  011  capital  needed  for  utilities 
in  Wisconsin  by  making  the  securities  safer.  As  to  cap- 
italization of  early  losses,  the  Wisconsin  method  is  not 
understood,  perhaps.  The  commission  tries  to  find  out  what 
the  early  losses  were,  and  from  all  the  facts  available  it 
fixes  the  value  of  the  plant  and  the  business.  The  Wis- 
consin commission  controls  the  rates  for  municipally  oper- 
ated utilities.  These  utilities  need  regulation  much  more 
than  do  privately  owned  plants.  The  commission  has  re- 
ceived twice  as  many  complaints  relating  to  discriminating 
rates  made  by  municipal  plants  as  in  the  case  of  privately 
owned  plants.  There  are  very  few  municipally  operated 
utilities  that  have  not  been  hauled  up  at  least  once  before 
the  commission.  Their  accounts  are  mixed  and  it  is  hard 
to  ascertain  the  exact  facts.  This  is  particularly  true  of 
the  smaller  municipal  plants. 

Mr.  K.  B.  Miller,  consulting  engineer,  -puke  of  the 
amount  of  overhead  charges  to  be  allowed  in  determining 
plant  values.  He  said  this  amount  is  usually  underestimated. 
Only  very  small  properties  can  be  built  with  an  allowance 
of  12  per  cent  for  overhead.  \>  a  matter  of  fact,  engi- 
neers usually  underestimate  costs.  In  the  usual  run  of  util- 
ities, Mr.  Miller  thinks  that  the  overhead  will  average  Erom 
25  per  cent  to  50  per  cent. 

Mr.  G.  T.  Seely,  assistant  general  manager  of  the  Chi- 


cago Elevated  Railways,  also  spoke  of  the  overhead  expense. 
In  the  case  of  an  elevated  railroad  it  takes  four  years,  per- 
haps, after  construction  is  begun  before  final  operation  is 
accomplished.  The  overhead  expense  will  surely  reach  25 
per  cent  or  more. 

Mr.  Harold  Almert,  manager  of  the  department  of  exam- 
inations and  reports  of  H.  M.  Byllesby  &  Company,  dis- 
cussed the  term  "used  and  useful"  as  applied  to  the  valu- 
ation of  properties  of  public  utilities  and  as  found  in  the 
Wisconsin  law  and  laws  patterned  after  it.  It  is  not  diffi- 
cult, he  said,  to  make  an  unjust  ruling  in  relation  to  capital 
accounts  under  the  authority  of  this  phrase.  He  spoke  of 
the  value  of  water  rights,  for  instance,  which  has  been  a 
bone  of  contention  in  the  case  of  some  investigations  before 
Western  commissions.  It  seems  to  be  unfair,  for  example, 
not  to  allow  a  company  what  it  has  actually  paid  in  acquir- 
ing water  rights  and  permit  it  to  earn  a  fair  rate  of  return 
on  its  investment. 

Mr.  W.  B.  Jackson,  consulting  engineer,  remarked  that 
the  Wisconsin  commission,  while  availing  itself  of  the 
precedents  of  the  good  work  of  older  commissions,  had  still 
broken  virgin  soil  to  a  large  extent.  It  would  be  strange 
if  publicists  could  agree  with  the  commission  on  all  points. 

Mr.  R.  F.  Shuchardt,  electrical  engineer  for  the  1  om- 
monwealth  Edison  Company,  praised  the  commission  and 
Mr.  Erickson  because  they  have  tried  to  ascertain  facts  and 
not  to  demonstrate  theories. 


Kirkwood   Municipal   Plant   Situation 

An  application  for  an  injunction  to  prevent  the  consum- 
mation of  the  sale  of  the  municipal  electric-lighting  plant 
of  Kirkwood.  Mo.,  a  suburb  of  St.  Louis,  to  the  Suburban 
Electric  Light  &  Power  Company,  or  its  successor,  was 
made  to  the  Circuit  Court  on  March  17.  The  Board  of 
Aldermen  has  adopted  a  resolution  favoring  the  sale  of 
the  plant  for  $3,000  and  the  assumption  of  an  indebtedness 
of  $17,000.  This  total  is  said  to  be  $12,000  less  than  was 
paid  for  the  plant.  The  petitioners  assert  that  it  is  illegal 
to  sell  the  plant  without  authorization  by  vote  of  the 
citizens  of  the  municipality.  The  Kirkwood  municipal  plant 
was  constructed  in  igoo.  The  Mayor  of  Kirkwooil  is  re- 
ported to  be  strongly  opposed  to  the  proposed  si 


Protest   Against  "Home  Rule"  Utility  Regulation 
in  Ohio 

A  number  of  men  interested  in  public-service  corpora- 
tions called  upon  Governor  Cox  of  Ohio  recently  to  protest 
against  the  enactment  of  wdiat  is  known  as  tin-  administra- 
tion public-utilities  bill  in  its  present  form.  Surrendering 
to  the  pleas  of  Mayor  Newton  D.  Baker  of  Cleveland  and 
certain  Cincinnati  politicians,  this  bill  lias  been  amended  to 
grant  those  municipalities  which  have  adopted  the  home- 
rule  form  of  government  absolute  control  over  public- 
service  companies,  with  the  exception  of  accounting  mat- 
ters. About  all  that  is  thus  left  for  the  Public  Service 
Commission  is  the  supervision  of  interurban  railway-.  It 
is  understood  that  Governor  Cox  did  not  favor  this  idea 
in  the  beginning,  but  he  held  out  against  all  arguments 
when  changes  were  advocated  that  would  put  utilities  under 
the  state  commission  and  make  their  operation  as  nearly 
uniform  as  possible.  It  was  argued  that  instead  of  the 
uniform    regulation    that    has   been    ■ 

two    years   there   will   be   local    regulation   under   about  600 
commissions,   representing  as  many  cities  and  v.' 

fudge  E.  P.  Matthews,  of  Dayton,  asked  the  Governor 
if  he  had  any  objection  to  incorporating  in  the  bill  a  pro- 
vision that  municipally  owned  plants  shall  not  furnish 
service  below  cost.  Governor  Cox  refused  to  consider  this 
suggestion  and  said  that  the  people  will  see  to  it  that  their 
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properties  are  not  losing  ventures  because  of  too  low  rates. 

Mr.  J.  C.  Martin,  president  of  the  Ohio  Electric  Light 
Association,  also  attacked  the  bill.  He  charged  the  Gov- 
ernor with  submitting  to  the  demands  of  Mayor  Baker  of 
Cleveland  and  with  failing  to  carry  out  the  promises  made 
in  his  inaugural  address.  Amendments  to  the  bill  strip  the 
state  commission  of  every  vestige  of  power  over  utilities 
in  municipalities  adopting  their  own  form  of  government 
and  establish  in  each  a  utilities  commission  having  all  the 
powers  it  was  intended  the  state  commission  should  have. 
He  declared  that  this  bill  does  nothing  it  pretends  to  do,  but 
does  legislate  out  of  office  the  present  commission  and  re- 
peals a  good  law.  Mr.  D.  L.  Gaskill,  Greenville,  secretary 
of  the  Ohio  Electric  Light  Association,  suggested  that  if 
the  corporations  accept  indeterminate  franchises  the  state 
commission  should  control  the  rates,  but  the  Governor 
objected  to  this  also.  He  claimed  that  this  would  be  a 
restriction  of   the  home-rule  idea. 

It  was  the  general  opinion  when  Governor  Cox  took  office 
that  he  would  recommend  strengthening  the  public-service 
laws  and  would  select  three  experts  to  act  as  commission- 
ers, with  other  experts  at  the  heads  of  the  various  depart- 
ments of  the  office. 


Indemnity  for  Pole-Line  Right-of-Way  Strip 

That  the  Louisville  &  Nashville  Railroad  Company,  of 
Louisville.  Ky.,  may  be  indemnified  by  the  Western  Union 
Telegraph  Company  only  for  the  use  of  the  ground  actually 
occupied  by  the  poles,  guy  wires  and  other  line  apparatus 
of  the  telegraph  company  as  a  right-of-way  is  the  substance 
of  a  recent  decision  of  Judge  Walter  Evans,  of  the  United 
States  Court  in  Louisville.  In  fighting  to  oust  the  Western 
Union  from  its  right-of-way,  since  it  has  determined  to 
establish  its  own  telegraph  equipment  for  private  and  com- 
mercial service,  the  Louisville  &  Nashville  has  sought  com- 
pensation for  the  use  of  a  strip  of  ground  hundreds  of 
miles  in  length  and  a  couple  of  feet  in  width,  measured  be- 
tween the  poles  of  the  Western  Union  throughout  the  length 
of   its   right-of-way. 


Municipal  Regulation  in  Illinois 

At  the  instance  of  Mayor  Harrison,  the  City  Council  of 
Chicago  has  asked  the  State  Legislature  to  enlarge  the 
city's  power  of  regulating  the  rates  and  service  of  electric 
service,  gas  and  telephone  companies.  The  city  has  this 
power  now  to  some  extent,  but  to  clear  up  some  doubtful 
points  the  Mayor  and  City  Council  ask  for  more  clear  and 
specific  legislation.  If  the  authority  asked  is  conferred  on 
Chicago,  it  may  be  given  also  to  all  the  municipalities  in  the 
State. 


Public  Service  Commission  News 

Michigan  Commission 

The  Michigan  Supreme  Court  on  March  20  confirmed  the 
action  of  the  Circuit  Court  of  Ingham  County  in  dismiss- 
ing the  case  of  the  Grass  Lake  Telephone  Company  against 
the  State  Railroad  Commission  as  relating  to  the  consolida- 
tion of  the  Home  Telephone  Company  and  the  Michigan 
State  Telephone  Company  of  Detroit.  In  the  suit  the  power 
of  the  Railroad  Commission  to  authorize  the  consolidation 
was  questioned,  as  was  the  constitutionality  of  the  law  un- 
der which  the  action  was  taken.  The  allegations  made  by 
the  Grass  Lake  Telephone  Company  were  that  the  consoli- 
dation would  interfere  with  and  injure  its  business  and 
operate  to  the  detriment  of  innocent  parties.  Judge  Wiest 
of  the  Ingham  Circuit  Court  dismissed  the  case,  and  it  was 
taken  to  the  Supreme  Court  on  appeal  by  the  company. 

Several   important   telephone   bills   have   been   introduced 


in  the  Michigan  Legislature  and  referred  to  the  committee 
on  private  corporations.  Most  of  them  refer  to  the  author- 
ity held  by  the  State  Railroad  Commission  to  supervise  the 
business.  The  Bayless  bill  was  presented  for  the  purpose 
of  re-enacting  the  Giles  law  which  is  now  before  the  Su- 
preme Court  on  a  question  of  constitutionality.  The  bill 
gives  the  Railroad  Commission  authority  to  supervise  tele- 
phone operation,  regulate  rates  and  hear  and  decide  upon 
applications  for  consolidations  and  similar  questions.  It 
also  makes  obligatory  that  companies  produce  proof  before 
increasing  service  rates. 

The  committee  appointed  to  probe  rates  is  working  on  a 
plan  to  combine  the  Giles  law  with  the  Martz  bill,  which 
makes  the  companies  common  carriers,  provides  for  fixing 
toll  rates  according  to  distance  and  removes  from  the  com- 
mission the  power  to  prevent  the  organization  of  new  com- 
panies. It  also  provides  that  patrons  may  make  complaints 
regarding  the  service,  overcharges  and  other  things  of  that 
kind  before  justices  of  the  peace,  or  police  justices  in  cities. 

Wisconsin  Commission 
The  city  of  Kenosha,  Wis.,  has  filed  a  general  complaint 
against  the  Kenosha  Electric  Railway  Company  and  the 
Wisconsin  Gas  &  Electric  Company  before  the  Railroad 
Commission  of  Wisconsin.  It  demands  an  investigation  of 
the  utilities  supplied  to  the  people  of  Kenosha  by  the  com- 
panies named.  It  is  alleged  that  the  supply  of  gas  and 
electricity  is  inadequate  and  that  the  operation  of  the  local 
street  railway  is  unsatisfactory. 

Massachusetts  Commission 

A  bill  has  been  reported  in  the  Massachusetts  Legislature 
by  the  judiciary  committee  which  greatly  extends  the  pow- 
ers of  the  Massachusetts  Gas  and  Electric  Light  Commis- 
sion over  the  public-utility  corporations  under  its  supervi- 
sion. By  its  terms  the  board  is  to  have  authority  to  exam- 
ine books,  accounts  and  papers  of  all  kinds  and  to  obtain 
information  regarding  the  organization  and  administration 
of  holding  companies,  voluntary  associations  or  trusts  which 
such  companies  may  form.  Several  weeks  ago  the  board, 
as  a  component  of  a  joint  commission  established  to  inves- 
tigate holding  companies,  issued  an  exhaustive  report  favor- 
ing the  regulation  of  these  organizations  and  analyzing 
their  influence  in  the  field  of  public-utility  service. 

Georgia  Commission 

The  Georgia  Railroad  Commission  has  ruled  that  the  min- 
imum rate  set  by  the  electric  lighting  companies  of  Macon, 
Ga.,  in  the  competition  in  which  they  are  engaged  will  be- 
come the  legal  rate  and  cannot  be  increased  except  upon  the 
authority  of  the  commission.  The  Macon  Railway  &  Light 
Company  and  the  Georgia  Public  Service  Company  have 
reduced  prices  materially  in  their  competition  and  citizens 
have  inquired  of  the  commission  whether  these  rates  can 
be  increased  again  if  the  competition  ceases.  The  com- 
mission has  ruled  that  no  increase  whatever  can  be  made 
from  the  minimum  price  fixed  unless  the  commission  grants 
permission. 

California  Commission 

Reference  has  already  been  made  in  these  columns  to 
tests  to  be  conducted  by  the  California  Railroad  Commis- 
sion in  connection  with  a  complaint  made  by  the  Pacific 
Telephone  &  Telegraph  Company  as  to  interference  with 
the  operation  of  its  telephone  lines  by  high-tension  trans- 
mission lines  in  proximity  to  its  wires.  The  joint  com- 
mittee on  inductive  interference  now  working  under  the 
authority  of  the  Railroad  Commission  has  appointed  a  sub- 
committee to  investigate  interference  caused  by  the  circuits 
of  the  Coast  Gas  &  Electric  Company  in  Santa  Clara  Val- 
ley. The  joint  committee,  consisting  of  five  members  from 
transmission  companies,  five  from  telephone  and  telegraph 
companies,  fc/ur  from  the  Railroad  Commission  and  one 
from  railroad  companies,  has  received  liberal  sup-pori    Mom 


Mam  ii   29,   1913 


E  I.  ECT  RICAL     WORLD 


665 


all  of  the  interests  concerned.  It  will  continue  to  analyze 
the  information  submitted  to  it  by  companies  experiencing 
difficulty  from  interference,  with  the  hope  that  the  results 
thereby  obtained  will  serve  as  the  basis  of  recommendations 
to  the  Railroad  Commission. 

Maryland  Commission 

Air.  Victor  G.  Bloede  has  asked  permission  of  the  Mary- 
land Public  Service  Commission  to  sell  his  electric  proper- 
ties to  the  Consolidated  Gas,  Electric  Light  &  Power  (  om 
pany  of  Baltimore.  The  commission  will  designate  Mr. 
Osborne  I.  Vellott,  people's  counsel,  to  make  a  careful  inves- 
tigation of  the  subject  in  the  interest  of  the  public,  from 
the  standpoints  of  whether  the  sale  is  fair  and  whether  the 
price  proposed  is  reasonable.  With  the  granting  of  the 
application  would  go  the  complete  surrender  of  Mr.  Bloede 
to  the  Consolidated  in  his  fight  against  them.  For  some 
years  he  has  contended  that  his  plants  could  generate  and 
distribute  electricity  more  cheaply  than  the  Consolidated  was 
selling  its  energy,  and  he  made  strong  but  fruitless  efforts  to 
get  a  franchise  from  the  city.  At  present  his  plants  sell  serv- 
ice in  the  territory  between  Catonsville  and  Ellicott  City. 
Should  the  commission  decide  that  a  sale  of  the  Bloede  prop- 
erties would  be  in  the  interest  of  the  public  service  a  ques- 
tion may  be  raised  as  to  price.  In  the  application  it  is  set 
forth  that  the  Consolidated  has  agreed  to  pay  for  the  prop- 
erties (the  Patapsco  Electric  &  Manufacturing  Company  of 
Maryland  and  the  Patapsco  Electric  &  Manufacturing  Com- 
pany of  Delaware)  a  final  sum  of  $425,000  upon  May  I,  1916. 
In  addition,  there  is  to  be  paid  by  the  Consolidated  $18,000 
annually  upon  the  first  day  of  May  in  1914.   1915  and   [916. 

New  York  Commissions 

1  in  the  day  following  the  signing  of  the  New  York  City 
subway  contracts,  as  reported  last  week,  the  Public  Service 
Commission  for  the  First  District  approved  the  mortgages 
filed  by  the  Interborough  Rapid  Transit  Company  and  the 
New  York  Municipal  Railway  Corporation  and  gave  to  each 
permission  to  issue  bonds  needed  for  the  carrying  out  of 
the  new  agreements.  The  Interborough  mortgage,  to  the 
Guaranty  Trust  Company  of  New  York,  is  for  $300,0011.0111., 
and  the  bonds  authorized  amount  to  $160,957,000.  The 
mortgage  of  the  New  York  Municipal  Railway  Corporation, 
to  the  Central  Trust  Company,  is  for  $100,000,000,  and  the 
bonds  authorized  are  for  $40,000,000.  Neither  company 
may  issue  further  bonds  without  the  consent  of  the  com 
mission. 

Commissioner  Milo  R.  Maltbie,  who  has  been  opposed  to 
the  new  contracts,  cast  the  only  vole  against  the  approval 
of  the  mortgages  and  bonds.  Both  bond  issues  are  to  run 
for  fifty  years,  the  Interborough  issue  from  Jan.  1,  nii.i. 
and  the  New  York  Municipal  Railway  Corporation  issue 
from  July  I,  1912.  Each  will  bear  5  per  cenl  interest.  The 
Interborough  bonds  must  be  sold  for  not  less  than  93^ 
and  the  New  York  Municipal  Railway  Corporation  bonds 
for  not  less  than  97  per  cent  of  their  par  value.  The 
Interborough  bonds  are  to  be  redeemable  before  maturity 
at  110  and  the  New  York  Municipal  Railway  bonds  al 
107.5,  witli  accrued  interest. 

The  new  rapid-transit  system  provided  by  these  contracts 
will  have  more  than  600  miles  of  single  track  and  will 
cost  for  construction  and  equipment  about  $325,1  1 
The  cost  of  construction  will  be  home  jointly  by  the  city 
of  New  York  and  the  companies,  and  all  the  new  roads, 
Other  than  the  extensions  of  privately  owned  elevated  lines, 
will  he  owned  by  the  city,  lint  each  company  will  get  a  lease 
of  the  roads  allotted  to  it  for  forty-nine  years.  \fter  tin 
paymenl  of  operating  expenses  and  other  charges,  the 
companies  must  share  profits  equally  with  the  city.  For 
the  construction  of  city-owned  lines  the  city  will  contribute 
about  $163,000,000.  the  Interborough  Rapid  Transit  Com- 
pany $58,000,000   and   the    Brooklyn    company    $14,01 

The  companies  must  hear  the  entire  cost   of  equipment. 


Current  News  Notes 

Probably  No  Minneapolis  Show  This  Year. — It  seems 
likely  that  there  will  be  no  electrical  show  in  Minneapolis 
this  year,  although  there  may  be  one  in  1914. 

*  *     * 

Easter  Lilies  and  Artificial  Refrigeration. — By 
means  of  artificial  refrigeration  florists  were  able  to  control 
the  flowering  of  last  week's  stock  of  Easter  lilies  and  other 
plants,  first  holding  back  their  growth  until  the  Paster  sea- 
son and  then  by  artificial  heat  forcing  them  into  bloom  tor 
the    Easter  demand. 

*  *  .    * 

New  State  Publii  Service  Commissions. —  The  number 
of  state  public-service  commissions  is  increasing  rapidly. 
Very  recently  Indiana,  Missouri  and  West  Virginia  have- 
passed  laws  creating  commissions  to  supervise  and  regulate 
public  utilities.  In  addition  Congress  has  passed  a  similar 
law  for  the  District  of  Columbia,  and  one  of  President 
Taft's  last  official  acts  was  to  sign  this  bill. 

*  *     * 

Will  Investigate  Reports  of  Electrical  Fires. — Vot- 
ing to  inaugurate  a  campaign  against  the  indiscriminate 
attribution  in  newspaper  reports  of  blame  for  fires  to 
"crossed  wires,"  the  Sons  of  Jove  of  Pittsburgh,  Pa.,  have 
started  a  movement  to  make  thorough  inspections  of  all 
fires  which  are  declared  to  have  started  from  electrical 
causes.  At  a  recent  meeting  of  the  order,  the  members  also 
voted  in  favor  of  legislation  requiring  that  all  electrical 
contractors  be  licensed. 

*  *     * 

St.  Louis  Electrical  Men  Discussing  Cluh-House 
Proposal. — The  St.  Louis  League  of  Electrical  Interests, 
Jovian  Chapter,  has  taken  under  consideration  plans  for 
the  erection  of  a  club  house  with  meeting  rooms  for  the 
use  of  electrical  and  allied  societies.  It  is  hoped  that  sub- 
scriptions amounting  to  $100,000  may  be  secured.  Mr. 
George  D.  Rosenthal,  manager  of  the  St.  Louis  office  of 
the  General  Electric  Company,  is  chairman  of  the  club 
house  committee,  and  Mr.  A.  C.  Einstein,  general  manager 
of  the  Union  Electric  Light  &  Power  Company,  is 
reported  to  he  much  interested  in  the  project. 

*  *     * 

Farm-Housi   Lighting  from    \i  roMOBiLE  Outfit. — Mr. 
H.   J.   Murch,   who   lives  near   Northhoro.   Mass..   lights   his 
country  home  with  energy  taken  from  the  storage  battery  ol 
his  gasoline   automobile.      When  the  cottage  was   wired   an 
extension  was  carried  to  the  garage.     Central-station  serv- 
ice not   having   hern   installed   on   tin    premises,  however,   a 
lilug  connection  was  made  to  this  line,  using  it  as  the  feeder 
back   from  the  automobile  battery  set  to  the  house.     Ouring 
the   day,   while   the   owner   is   driving,   the  car's   electric 
tem,  which  furnishes  energy  for  starting,  ignition  and  light- 
ing, is  storing  electricity  in  the  battery.    At  night  the  . 
thus  generated  is  declared  to  be  sufficient  for  running 
16-cp  electric   lamps   in   the  house. 

*  *     * 

New  Submarine  Cable  for  the  Far  East. —  In  accord- 
ance with  the  statements  made  by  Sir  John  Wolfe  Barry 
.it  the  last  genei  al  meel  i  em    Telegraph  and 

Eastern  Extension  Australasia  &  China  Telegraph  Com- 
panies, the  directors  of  these  two  concerns  have  decided  to 
lav  a  new  cable  from  Aden  10  Hong  Kong,  via  Colombo 
and  Singapore,  covering  a  distance  of  about  6100  miles  at 
1  cost  of  approximately  $5,000,000.  The  policy  of  expan- 
sion now  being  adopted  b)  these  companies  is  particularly 
striking  in  view  of  the  growth  of  wireless  telegraphy  during 
recent  years,  and  it  is  evident  that  the  respective  boards 
do  n.it  regard  their  sphere  "i  activity  as  having  been  cur- 
tailed by  the  development  of  the  latest  system  of  long-dis- 
communication. 
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Hotel  Arrangements  for  Chicago  Convention. — The 
hotel  committee  of  the  National  Electric  Light  Association 
has  issued  a  circular  giving  a  list  of  thirty-three  Chicago 
hotels,  with  their  rates,  and  a  map  showing  their  location, 
also  a  mailing  card  on  which  out-of-town  members  plan- 
ning to  attend  the  convention  of  June  2-6  may  make  re- 
quests for  reservations.  Mr.  P.  Junkersfeld  is  chairman 
of  the  committee,  and  Mr.  E.  A.  Edkins  120  West  Adams 
Street,  Chicago,  is  secretary. 

*  *     * 

Telephone  Service  Between  England  and  Germany.— 
Experiments  on  long-distance  telephony  between  England 
and  Germany  have  been  carried  on  for  some  time  by  the 
British  Post  Office.  On  March  5  a  five-minute  conversation 
was  conducted  between  the  office  of  a  newspaper  in  Lon- 
don and  the  office  of  a  newspaper  in  Frankfort.  On  the 
preceding  day  connection  was  established  with  a  Berlin 
newspaper  office.  There  are  certain  difficulties  to  be  over- 
come before  a  regular  public  service  can  be  established. 
The  British  Post  Office  does  not  possess  exclusive  rights 
over  the  cable  from  St.  Margaret's  Bay  to  Lapanne  on  the 
coast  of  Belgium,  and  this  cable  can  be  used  for  yeoman 
traffic  only  when  it  is  clear.  German  authorities  have  been 
discussing  with  a  British  Post  Office  official  the  laying  of  a 
new  submarine  cable  from  England  to  the  German  coast. 

*  *     * 

New-Business  Agent's  Ruse  Causes  Bomb  Scare. — 
Considerable  excitement  was  caused  in  the  residence  section 
of  an  Eastern  city  last  week  when  a  mysterious  man  ap- 
peared, rang  the  bell  of  a  first-floor  apartment,  and,  handing 
the  little  girl  who  answered  the  door  a  suspicious-looking 
package  10  in.  by  6  in.  by  6  in.  and  weighing  about  5  lb., 
withdrew  without  a  word.  The  mother  of  the  household 
recalled  ordering  no  article  of  such  dimensions  and  at  once 
voiced  her  suspicions  that  a  bomb  outrage  was  about  to  be 
perpetrated.  After  an  excited  family  conference,  the  fear- 
some parcel  was  carefully  conveyed  to  the  bathroom,  and 
then,  frightened  lest  it  might  go  off  at  any  minute,  the 
family  fled  the  premises.  Fearing  the  terribly  destructive 
powers  of  5  lb.  of  dynamite,  the  children  were  sent  all 
through  the  five-story  building  to  warn  the  other  families, 
and  soon  an  excited  group  had  collected  on  the  sidewalk. 
By  the  afternoon  the  bomb  was  the  topic  of  neighborhood 
discussion.  Finally  the  police  were  notified.  A  bold  detec- 
tive was  assigned  to  the  case.  Pressing  through  the  shud- 
dering crowd  on  the  sidewalk,  he  fearlessly  entered  the 
building  and  penetrated  to  the  bathroom.  After  a  look  at 
the  grim  package  he  too  retreated  and  telephoned  to  the 
city  bureau  of  combustibles.  Two  hours  later  an  expert 
explosivist  arrived.  First  he  filled  the  bathtub  with  water. 
Next  he  placed  the  infernal  machine  in  the  tub.  Then  he 
waited.  Finally  the  water-soaked  wrappings  were  opened. 
Outside  the  crowd  cheered.  Inside  the  inspector  found  a 
nice,  new  but  very  wet  electric  iron,  complete  with  attach- 
ment plug  and  cord.  A  card  attached  explained  that  the 
iron  came  with  the  electric  company's  compliments,  that 
its  agent  would  call  in  a  day  or  two,  and  that  no  home 
should  be  without  one ;  would  the  recipient  give  it  a  thorough 

trial? 

*  *     * 

SOCIETY  MEETINGS 
Baltimore  Jovians.— Mr.  Robert  G.  Wall,  of  Chicago, 
was  the  speaker  at  the  weekly  luncheon  of  the   Sons  of 
Jove  of  Baltimore  at  the  Hotel  Emerson,  March  20.     He 
took  as  his  subject  "The  Human  Element  in  Business." 

*  *     * 

Portland  Section,  A.  I.  E.  E— At  the  March  meeting  of 
the  Portland  (Ore.)  Section  of  the  American  Institute  of 
Electrical  Engineers  Mr.  C.  O.  Brill,  district  plant  engi- 
neer for  the  Pacific  Telephone  &  Telegraph  Company,  of 
Portland,  presented  a  paper  on  long-distance  telephone 
transmission  on  the  Pacific  Coast. 


Saskatchewan  Jovians  Rejuvenate. — At  the  first  re- 
juvenation of  the  Saskatoon  Jovian  Order,  held  at  the  King 
George  Hotel,  Saskatoon,  Sask.,  last  month,  Mr.  Edward 
Hanson,  city  electrical  engineer  of  Saskatoon,  was  elected 
statesman  of  the  local  order.  Twenty-eight  members  were 
also  initiated  into  the  Jovian  organization. 

*  *     * 

Western  Pennsylvania  Engineers'  Society. — Mr.  C. 
Luin  Bradley  in  an  address  before  the  Western  Pennsyl- 
vania Engineers'  Society  at  Pittsburgh  on  the  subject  of 
smoke  abatement  by  means  of  electric  precipitation  of  the 
suspended  dust  particles  referred  particularly  to  the  Cottrell 
process,  his  talk  being  illustrated  with  lantern  slides. 

New  York  Section,  I.  E.  S. — At  a  meeting  of  the  New 
York  Section  of  the  Illuminating  Engineering  Society  on 
April  9  two  papers  will  be  read,  one,  entitled  "Light  in 
Art,"  by  Mr.  M.  Luckiesh,  of  the  National  Electric  Lamp 
Association;  the  other,  "Color  Photography;  an  Examina- 
tion of  Screen  Plates  by  Microscope 'and  Spectroscope,"  by 
Mr.  J.  B.  Taylor,  of  the  General  Electric  Company,  Sche- 
nectady, N.  Y. 

N.  E.  L.  A.  Convention  Exhibits. — At  a  meeting  of  the 
assignment  committee  of  the  exhibition  committee  of  the 
National  Electric  Light  Association,  held  on  March  20,  it 
was  announced  that  practically  two-thirds  of  the  exhibition 
space  in  Medina  Temple,  Chicago,  had  been  allotted  to 
applicants.  According  to  the  present  outlook,  it  may  be- 
come necessary  to  secure  additional  space  to  take  care  of 
the  exhibits  of  Class  D  members. 

*  *     * 

Demonstration  of  Edison  Pictures. — Through  the 
courtesy  of  Mr.  Thomas  A.  Edison  and  the  American  Talk- 
ing Moving  Picture  Company  a  private  demonstration  of 
the  Edison  talking  moving  pictures  will  be  given  to  the 
members  of  the  American  Institute  of  Electrical  Engineers, 
the  American  Society  of  Mechanical  Engineers  and  the 
American  Institute  of  Mining  Engineers  in  the  Engineering 
Societies  Building,  New  York,  on  Friday  evening,  April  4, 

at  8:15. 

*  *     * 

Colorado  Electric  Club. — Mr.  J.  W.  Kelly,  assistant 
general  attorney  for  the  Denver  &  Rio  Grande  Railroad 
Company,  addressed  the  Colorado  Electric  Club  recently  on 
"The  Need  of  a  New  State  Constitution."  The  need  of  a 
good  public  utilities  measure  enforced  by  really  competent 
commissioners  was  strongly  urged.  The  club  indorsed  a 
movement  for  a  new  state  constitution  with  an  extension  of 
civil  service  requirements  and  protection  for  most  of  the 
administrative  positions. 

*  *     * 

Commonwealth  Edison  Section,  N.  E.  L.  A. — A  lecture 
by  Prof.  F.  R.  Moulton,  of  the  University  of  Chicago,  on 
"The  Wonderful  Heavens"  was  the  feature  of  the  meet- 
ing of  the  Commonwealth  Edison  Company  Section  of  the 
National  Electric  Light  Association  on  March  20.  The  talk 
was  illustrated  by  exceptionally  fine  lantern-slide  pictures. 
Dramatic  and  musical  numbers  rounded  out  a  pleasant 
evening  for  the  569  persons  who  attended.  The  girls  of 
the  company  served  doughnuts  and  cider. 

*  *     * 

Philadelphia  Jovians.— On  Thursday  evening,  March 
13,  the  Jovians  of  Philadelphia  held  their  annual  theater 
party  in"  the  Forrest  Theater.  Two  hundred  and  ninety 
Jovians,  together  with  their  families,  were  in  attendance. 
Among  the  guests  of  the  evening  were  Juno  and  Jupiter 
Watts,  who  were  entertained  by  Statesman  Bartlett,  Mrs. 
Bartlett  and  Miss  Rosenthal,  Mr.  and  Mrs.  Gilbert  Smith, 
Mr  ram.es  Vaughn,  Mr.  and  Mrs.  Devereux,  Mr.  Maxwell, 
Mr.  and  Mrs.  llallstrom  and  Mr.  Frank  Stout. 
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Mount  Hood  Hydroelectric  Developments — II. 

Electric  features  of  station  on  Bull  Run  River, 
transmission  system  to  Portland,  Ore.,  and  terminal 
station.      By    W.    P.    Brereton    and    R.    H.    Mulock 


IN  the  previous  article  the  hydraulic  and  mechanical 
features  of  the  Mount  Hood  Railway  &  Power  Com- 
pany's system,  from  the  dam  to  the  generating  station 
on  the  Bull  Run  River,  were  described.  Continuing  the 
subject  from  that  point,  the  electrical  features  of  the  devel- 
opment are  discussed  in  what  follows: 

Generating  Equipment 

There  are  at  present  installed  three  main  units,  each 
rated  at  3750  kva,  60  cycles,  three-phase,  6600  volts  and 
514  r.p.m.  Each  generator  was  built  by  the  Westinghouse 
Electric  &  Manufac- 
turing Company  and 
is  directly  connected 
to  a  turbine  of  6400- 
hp  rating.  Two  tur- 
bines were  built  by 
the  Piatt  Iron  Works, 
with  Lombard  type 
NS  governors,  and  the 
third  by  the  Wellman- 
Seaver-Morgan  Com- 
pany, with  Lombard 
type  R  governor. 

The  exciter  genera- 
tors are  rated  at  150 
kw  each  and  are  com- 
pound-wound, inter- 
pole  machines,  each 
directly  connected  to 
a  300-hp  Piatt  Iron 
Works  turbine  con- 
trolled by  a  Wood- 
ward governor. 

Each  main  unit  is 
supplied  by  a  72-in. 
diameter  pipe,  two  be- 
ing reduced  at  their 
lower  ends  to  60  in. 
in  diameter  and  two 
to  54  in.  in  diameter 
to  meet  designs  of  the 
Piatt  I nm  Works  and 
the  Wellman-Seaver- 
Morgan  Company  re- 
spectively. Between 
this  reduced  section 
of  each  pipe  and  each  turbine  is  located  a  hvdraulicallv 
operated  gate  valve.  The  two  60-in.  hydraulically  operated 
valves  were  built  by  the  Piatt  Iron  Works  and  the  tWi 
in.  valves  by  the  Crane  Company, 

On  the  reducing  section  of  each  feeder  pipe  is  connected 
the  16-in.  drain  to  a  tailrace,  in  which  is  located  the  burst- 
ing plate.  Each  exciter,  or  both,  may  be  supplied  from  one 
of  two  72-in.  pipes.  These  supply  pipes  are  24  in.  in  diam- 
eter reduced  to  18  in.  in  diameter  at  the  turbines.  Each 
main  turbine  is  provided  with  a  synchronous^  operated  re- 
lief valve.  The  draft  tubes  of  the  main  units  are  built  of 
concrete  and  those  for  the  exciter  units  are  built  of  steel 
plate. 

Bronze  runners  arc  provided  on  each  machine.  The 
guaranteed   efficiencies  are   as    follows:     Full   gate,   82   per 


FIG.    I — GENERATING   STATION    ON    BULL  RUN    RtVER 


cenl  ;  -.even-eighths  full  gate,  84  per  cent;  three-quarters  full 
state,  86  per  cent;  one-half  full  gate,  80  per  cent.  The 
speed  regulation  guarantees  are  as  follows:  Full  load 
thrown  on  or  off,  20  per  cent  speed  change;  50  per  cent 
full  load  thrown  on  or  off,  9  per  cent  speed  change;  20  per 
cent  full  load  thrown  on  or  off,  4  per  cent  speed  change — 
these  figures  being  for  the  VVellman-Seaver-Morgan  tur- 
bine. Lata  on  the  generator  are  given  in  the  table  printed 
on  page  668. 

The  exciter  switchboard,  which  lias  mounted  on  it  all 
the  direct-current   eiretiit -breakers  and  control   and  station 

service  circuit-break- 
ers, is  located  on  the 
main  floor  directly  m 
trout  of  the  exciters. 
This  board  is  com- 
plete for  five  exciters 
which  may  ultimately 
be  installed.  Immedi- 
ately above  the  excit- 
ers is  located  the 
switchboard  gallery. 
At  the  front  the 
benchboard,  on  which 
is  placed  the  remote 
control  for  all 
switches,  is  located, 
and  directly  above  is 
the  indicating-instru- 
ment switchboard,  a 
space  of  2  ft.  being 
left  between  them  to 
allow  the  operator  a 
ew  of  the  main 
floor.  On  the  upper 
panel  are  mounted  in- 
dicating instruments 
for  the  complete 
power  house.  To  the 
left  and  in  full  view 
from  any  point  on  the 
gallery  is  placed  an 
instrument 

having  111  o  u  n  t  e  d 
thereon  the  synchro- 
scope, frequencj  1 
and  busbar  voltmeter. 
At  the  back  of  the  gallery  is  located  the  graphic  record- 
ing instruments,  relay  and  Tirrill  regulator  board,  on  which 
are  mounted  the  recording  instruments  and  all  relaj  - 
the  complete  power  house.  All  generator-field  rheostats 
are  motor-controlled  and  placed  on  the  rear  wall  of  the 
power  house  directly  behind  the  exciter  switchboard. 

Transformer  Bit 

The  transformer  building  is  a  separate  structure  from 
the  low -tension  switch  rooms.  The  main  line  of  the  rail- 
way passes  between  the  two.  no  0  n  for  this 
track  being  available.  The  two  structures  are  on  a  com- 
mon center  line  which  is  at  right  angles  to  that  of  the 
power  house.  The  low-tension  switch  room  is  built  im- 
mediately adjacent  to  the  power  house,  and  communication 
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between  this  room  and  the  transformer  house  is  provided 
by  spacious  passages  under  the  railroad. 

The  transformer  building,  of  reinforced  concrete  with 
structural  steel  roof  trusses,  is  88  ft.  long,  49  ft.  high  and 
53  ft.  wide.  It  consists  of  two  stories.  The  lower  floor 
has  transformer  pockets  and  transfer  track;  the  upper  floor 
contains    no   partition    and    has    the    high-tension    switches. 


FIG.   2 HIGH-TENSION    BUSES   AND   CIRCUIT-BREAKERS 

arresters  and  busbars.  All  lines  enter  the  building  through 
roof  cones.  A  railway  spur  runs  into  the  north  end  of 
the  transformer  building,  and  above  this  at  an  elevation  of 
36  ft.  there  is  a  40-ton  crane.  This  crane  may  be  used  for 
handling  transformers  from  the  flat  cars  to  the  transfer 
track  which  runs  up  the  middle  of  the  transformer  build- 
ing or  may  be  used  for  dismantling  transformers.  In  the 
transformer  building  as  it  now  stands  there  are  four  pock- 
ets on  each  side  of  the  transfer  track.  Each  pocket  is 
large  enough  to  hold  one  three-phase,  60,000-volt,  3750-kw 
transformer.  At  present  there  are  installed  seven  single- 
phase,  3000-kva,  oil-insulated,  water-cooled  transformers, 
stepping  up  the  tension  from  6600  volts  to  57,000  volts,  one 
transformer  being  a  spare  unit. 

All  transformers  are  on  wheels  and  all  transformer 
pockets  have  rails  laid  in  them.  In  this  way  it  is  an  easy 
matter  to  slip  a  transformer  in  or  out  of  the  pocket  on- 
to the  transfer  track,  thence  down  the  middle  of  the  trans- 
former building  until  the  transformer  can  be  handled  by 
the  crane.  All  transformer  pockets  have  emergency  drains 
in  the  rear,  and  the  floors  of  the  transformer  pockets  are 
sloped  so  that  in  case  of  bursting  tanks  the  hot  oil  will  run 
into  the  rear  of  the  pocket  and  thence  out  by  the  drains. 

The  high-tension  leads  of  the  transformers  are  carried 
through  holes  left  in  the  high-tension-room  floor  to  the 
high-tension  busbars,  which  are  carried  on  pipe  framework 
in  this  room.  From  these  bars  leads  drop  down  to  West- 
inghouse  type  GA  line  switches,  from  which  lines  rise 
vertically  through  the  choke  coils  and  roof  cones,  thence 
to  the  transmission  line. 

The  horn-gaps  are  tapped  in  on  the  roof,  from  which  a 
separate  lead  is  carried  through  another  set  of  roof  cones 
and  directly  down  to  the  electrolytic  lightning  arresters, 
which  are  placed  on  the  main  high-tension  switch-room 
floor.  The  high-tension  star  connection  of  the  transformer 
is  made  directly  on  the  busbars,  so  that  any  transformer 
bank  may  be  cut  out  by  simply  opening  the  oil  switch  con- 
trolling that  particular  section  of  the  bus  on  which  the 
transformer  bank  is  connected. 

The  low-tension  switch  building  of  similar  construction 
to  the  transformer  building  is  53  ft.  long,  25  ft.  high  and 
^2  ft.  wide.  It  is  built  of  sufficient  size  to  take  care  of  the 
present  as  well  as  of  the  future  generating  equipment.  On 
the  lower  floor  all  the  6600-volt  leads  and  all  series  and 
shunt  instrument  transformers  for  the  6600-volt  leads  are 
placed  in  concrete  barriers.     On  the  floor  above  are  located 


all  the  66oc-volt  switches,  this  being  the  switch  room 
proper.  The  6600-volt  busbars  are  carried  between  con- 
crete barriers   in  the   switch  room. 

At  present  two  bus  structures  are  built,  each  structure 
controlling  two  generators  and  one  transformer  bank,  so 
arranged  that  they  may  be  thrown  together  by  a  tie  switch 
or  operated  separately.  In  the  switch  room  on  the  side  of 
the  wall  adjacent  to  the  generator  room  is  a  fuse  board, 
on  which  all  series,  shunt  potential  and  operating  circuits 
terminate  and  are  either  fused  or  tied  in  with  links  from 
which  the  leads  go  to  the  operating  switchboard.  Space  is 
provided  under  the  track  for  filters  and  a  storage  battery 
for  operating  the  switches. 

The  wiring  system  is  so  laid  out  that  every  two  generat- 
ors mav  be  "used  as  a  single  unit  and  may  be  excited  by  any 

GENERATOR   PERFORMANCE   DATA 
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exciter.  The  present  arrangement  is  such  as  to  allow  of 
additions  to  the  generating  machines  until  the  final  equip- 
ment will  consist  of  practically  four  separate  power 
houses — that  is,  eight  machines  tied  together  to  a  common 
busbar  in  pairs — and  each  of  these  units  will  have  a  sepa- 
rate exciter.  Any  number  of  exciters  may  be  paralleled 
together  if  necessary  and  thus  take  the  place  of  any  broken- 
down  machine.  Any  of  the  four  units  may  be  paralleled 
together   or  operated  separately. 

Three  single-phase  transformers,  or  one  three-phase 
transformer,  form  a  single  unit  for  the  transformers. 
These  may  run  directly  onto  a  high-tension  line  or  may 
be  paralleled  together  through  the  high-tension  busbars. 
Two  units  form  the  first  installation,  which  may  be  run 
together  or  separately,  and  complete  provision  is  made  in 
every  detail  for  carrying  out  in  the  future  the  original 
idea  of  a  four-unit  power  house.  The  future  machines  may 
be  tied  on:o  the  busbars  without  interfering  with  the  serv- 
ice in   any   way. 

Switchboards     are     standard     Westinghouse     black-slate 


FIG.    3 TRANSFORMERS    IN    CONCRETE    CELLS 

boards.  All  instruments  are  the  very  latest  pattern,  round 
dial  for  the  indicating  instruments  and  a  square  meter  for 
recording.  Two  Tirrill  regulators  are  installed  and  so 
arranged  that  they  control  the  voltage  of  the  present  two 
units  if  isolated  from  each  other.  Either  regulator  may 
be  used  if  two  units  are  tied  together.  All  6600-volt 
switches  comprise  type  C  oil  circuit-breakers,  and  all  ex- 
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citer  switches  and  field  switches  are  of  the  carbon-brake, 
solenoid-operated  pattern. 

The  building  is  lighted  by  tungsten  lamps,  either  single 
or  in  clusters,  all  lighting  wiring  being  carried  in  conduit 
and  so  arranged  that  in  case  of  trouble  an  emergency  sys- 
tem of  lighting  may  be  operated  throughout  all  parts  of 
the  building  from  the  storage  battery.  All  6600- volt' leads 
and  exciter  leads  are  carried  in  fiber  conduit.  All  other 
leads  throughout  the  building  are  carried  in  steel  conduit. 
Conduit  is  provided  to  care  for  future  needs. 

There  is  a  complete  oil  and  water  system  supplied  for  the 
transformers.  The  water  system  is  so  arranged  that  by 
means  of  valves  duplicate  service  is  obtained  and  a  break 
in  any  part  of  the  system  whatsoever  will  not  cause  a 
shut-down  of  the  supply  to  the  transformers.  The  oil 
system  is  so  arranged  that  there  are  two  oil  pipes  to  every 
transformer.  On  of  these  is  an  emergency  pipe  and  used 
only  in  case  of  accident;  the  other  may  be  used  either  for 
draining  the  transformers  or   for   filling  them. 

Transmission  Line 

I  he  transmission  line  at  present  consists  of  two  circuits, 
one  running  from  Bull  Run  power  house  to  the  terminal 
station  in  Portland,  27.5  miles  long,  and  a  second  running 
from  the  power  house  to  the  intersection  with  the  Oregon 
Water  Power  Railway,  14  miles  long.  Each  line  carries 
57,100  volts  and  consists  of  No.  3/0  aluminum  cable  (nine- 
teen strands),  supported  by  Ohio  Brass  Company  No 
insulators,  and  is  carried  in  general  on  45-ft.  cedar  poles. 
each  having  two  cross-arms  with  provision  for  a  third. 
The  poles  are  spaced  forty  to  the  mile  on  stretches,  and 
the  butt  of  each  pole  is  painted  with  our  coal  of  carbo- 
lineum  avonareus,  excepting  at  railroad  crossings,  where 
the  butts  are  buried  in  concrete.  At  road  crossings  and 
on  curves  each  pole  is  double-armed  and  guyed.  Every 
tenth  pole  is  guyed  in  four  directions,  all  hardware  is  gal- 
vanized, and  all  cross-arm  braces  are  through-bolted  to  the 
cross  anus  and  lag-bolted  to  the  poles.  Special  structures 
were  provided  for  all  railroad  crossings. 

On  leaving  the  power  house  the  transmission  line  fol- 
lows the  penstocks  to  the  top  of  the  bluff,  thence  passing 
along  the  west  side  of  the  reservoir,  crosses  the  Big  Sandy 
River  and  continues  across  fields  in  the  shortest  direction  to 
the  county  road,  thence  to  the  railroad  right-of-way  at  a 
point  where  il  emerges  from  the  Sandy  River  Canyon. 
From  this  point  on  the  lines  follow  the  railroad,  one  on 
each  side,  until  near  the  city  limits,  when  the  line  goes 
north    along   a    countrv    road    until    it    intersects    Columbia 


FIG     1      nn       WITCH     kND     Bl  ]      • 

Boulevard,  which  it  follows  to  the  terminal  station.  Pro- 
vision is  made  in  the  design  both  of  the  transformer  houses 
and  pole  structures  for  two  additional  lines  similar  to  those 
constructed  at   present. 

The  three  cables  forming  a  line  are  arranged  to  form  a 
right-angled  triangle  with  two  cables  on  the  top  cross-arm 
at  4.5  ft.  centers  and  two  on  one  side  of  the  pole,  both  in 


the  same  vertical  plane  at  the  same  spacing.  On  one  pole 
line  an  additional  cross-arm  is  placed  to  carry  the  tele- 
phone circuit.  This  cross-arm  is  placed  6  ft.  below  the 
future  position  of  the  lowest  main-line  cross-arm  to  be 
added  later.  No.  12  copper  clad  wire  is  used  for  the  tele- 
phone service  and  is  transposed  on  Pierce  brackets  every 
third  pole. 


FIG.     5 — HIGH-TENSION     01    r,  i   :  ORMER 

building 

Terminal  Station 

Terminal  "A"  is  the  main  step-down  station  for  the 
system.  It  is  a  reinforced-concrete  building  with  structural 
steel  roof  trusses,  56  ft.  wide  by  4s  ft.  high  by  72  ft.  deep, 
consisting  of  two  stories  and  a  basement.  In  the  north 
end  of  the  building  is  a  spur  track  which  runs  beneath  a 
20-ton  crane.     An  iterial  may  he-  .shunted  in  on 

this  track  and  handled  by  an  overhead  crane.  Down  the 
center  of  the  lower  floor  of  the  building  is  a  transfer  track  ; 
on  the  east  side  of  this  track  are  the  concrete  transformer 
pockets;  on  the  west,  separated  by  a  concrete  wall,  is  the 
switchboard  room.  The  whole  of  the  upper  floor  is  one 
large  room  without  pillars  and  is  used  for  the  1 1, 000- volt 
and  57.100-volt  equipment. 

The  high-tension  lines  are  led  to  the  roof  of  the  building 
and  dead-ended  on  a  steel  structure.  From  this  structure 
leads  go  through  roof  coins  to  Westinghouse  typ< 
line  switches.  Another  lead  is  tapped  in  on  the  lines  on 
the  roof  and  brought  through  horn-gaps,  thence  through 
another  set  of  roof  cones  to  the  electrolytic  lightning  ar- 
resters, which  are  located  on  the  second  floor  of  the 
building. 

The  high-tension  busbars  consist  of  copper  nil. nig  sup- 
ported on  pipe  framework  without  barriers.  Hie  current  is 
led  from  the  high-tension  bars  to  the  transformers  through 
openings  left  in  the  floor.  All  transformers  are  mounted  on 
wheels  and  can  be  rolled  in  the  pockets  on  rails,  an 
pockets  drain  to  the   rear. 

At  present  there  are  installed  two  3300-kva  oil-insulated. 
water-cooled  Westinghouse  transformers,  lowering  the  ten- 
sion   from    57,100    volts    star    to    11.000    volts   delta.      The 
[1,000-Volt   leads   from  the   transformers   are  taken  thn 
conduit  to  the  tt.ooo-volt  bus  structure  on  the  - 
of  the  building.     This  equipment  consists  of  a  doub 
of  busbars,  all  separate 

1  ither  to  hig  i    '°w- 

ler  may  be  instantly  cut  over   from 
one  bu  ler   without    interrupting  the   service. 

struc- 
ture.    This  comprises  a  metl 
with  11,000-volt  em 

line,    which    on    leaving   the   terminal    station    passes   to   the 
different  substations  in  turn  and  back  to  the  t< 
tion  again,  making  a  completely  closed  circuit. 
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is  so  arranged  that  it  may  be  either  tied  in  on  the  11,000- 
volt  busbars  or  left  separate  therefrom.  The  structure  is 
duplicated  in  all  main  substations  and  so  arranged  that  a 
break  in  any  11,000-volt  line  will  not  interrupt  the  service, 
as  energy  may  pass  either  way  around  the  circuit. 

If  the  high-tension  line  is  broken  so  that  the  ring  feeder 
cannot  be  kept  alive  through  the  terminal  station  busbars, 
it  is  arranged  that  energy  shall  be  available  from  the  steam 
plant.  Thus  the  ring  feeder  can  be  disconnected  from  the 
terminal-station  high-tension  busbars  and  the  whole  distri- 
bution system  kept  alive  from  the  steam  plant.  The  ring 
feeder  structure  is  built  in  practically  the  same  way  as  the 
main  structure,  all  wires  on  the  switchboard  being  sepa- 
rated from  each  other  by  2-in.  concrete  barriers.  All 
11,000-volt  switches  are  of  the  Westinghouse  type  C  re- 
mote-controlled pattern,  and  all  11,000-volt  lines  that  leave 


are  controlled  mechanically  through  bell-crank  mechanism. 

All  57,000-volt  leads  are  made  of  J^-in.  copper  tubing, 
and  all  11,000-volt  connections  between  the  transformers 
and  the  bus  structures  are  of  lead-covered,  paper-insulated 
cable.  The  connections  from  the  ring  feeders  to  the  line 
outlets  are  carried  in  the  open  and  are  made  up  of  hard- 
drawn  copper  wire.  The  connections  from  all  11,000-volt 
switches  to  the  line  outlets  are  made  in  lead-covered  cable 
carried  in  steel  conduit. 

The  2300-volt  leads  are  of  hard-drawn  copper.  The 
57,000-volt  leads  are  carried  through  roof-type  Locke  No. 
504  insulators,  set  on  3-ft.  concrete  cones  on  the  roof  of 
the  building,  and  the  11,000-volt  outlets  are  carried  through 
twenty-four  No.  661  outlets. 

A  complete  oil  and  water  system  for  the  transformers  is 
installed,  there  being  a  double  oil  system  so  that  the  bad  oil 
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FIG.    6 — PLAN    VIEW    OF    GENERATING    STATION 


the  building  are  protected  by  electrolytic  lightning  arresters 
and  choke  coils. 

There  are  two  11,000-volt  cables  leading  from  the  11,000- 
volt  busbars  to  two  750-kva,  three-phase,  oil-insulated, 
water-cooled  Allis-Chalmers  transformers,  which  lower  the 
tension  from  11,000  volts  to  2300  volts.  The  2300-volt  leads 
on  these  transformers  are  taken  to  the  2300-volt  double 
busbar  structure  in  the  switchboard  room.  This  structure 
is  located  about  8  ft.  behind  the  switchboard  and  consists 
of  an  iron  pipe  frame  on  which  are  mounted  two  sets  of 
busbars  and  a  double  set  of  2300-volt  oil  switches.  All 
transformer  leads  and  feeders  from  the  2300-volt  structure 
are  tied  to  the  busbars  through  two  oil  switches  in  parallel. 
In  this  way  any  line  or  transformer  may  be  immediately 
cut  over  to  the  other  busbar  in  case  of  trouble  without 
shutting  that  feeder  down. 

The  switchboard  is  formed  of  standard  Westinghouse 
black-slate  panels  and  has  all  instruments,  indication,  inter- 
grating  and  graphic  meters  mounted  thereon.  All  11,000- 
volt  switches  and  57,100-volt  switches  are  controlled  from 
this  board  by  secondary  circuits,  and  all  2300-volt  switches 


and  good  oil  do  not  have  to  run  in  the  same  pipe.  There 
are  two  tanks  in  the  basement  capable  of  handling  2000 
gal.  of  oil  each.  With  the  pumps  and  filters  installed,  this 
oil  may  be  filtered  or  dried,  as  the  case  may  require.  A 
water-cooling  system  for  the  transformers  is  installed  and 
is  so  arranged  by  a  set  of  valves,  strainers  and  pumps  that 
there  is  a  double  water  supply  to  each  transformer,  and  a 
break  on  any  part  of  the  system  will  not  necessitate  cutting 
off  any  transformer. 

At  present  only  one  57,100-volt  line  is  connected  in  the 
building.  However,  the  switching  equipment,  roof  cones, 
arrester  equipment,  etc.,  are  complete  for  tying  in  another 
line.  There  is  also  a  spare  pocket  for  a  3300-kva,  57,100- 
volt,  three-phase  transformer.  There  is  also  provision  for 
an  extra  11,000-volt  line  and  another  complete  ring  feeder 
and  six  extra  2300-volt  lines. 

System  Design 
The  foregoing  is  a  short  account  of  the  system  to  the 
city  limits,  including  the  step-down  transformation  as  com- 
pleted, but  a  slight  idea  of  the  city  scheme  for  distribution 
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may  be  interesting.  The  original  scheme  and  final  lay-out 
will  necessitate  two  large  terminal  stations,  one  situated  in 
the  north  of  the  city  and  designated  as  terminal  "A,"  which 
is  finished  as  far  as  required  by  the  present  demands.  The 
other  terminal  station  is  to  be  located  in  the  south  of  the 
city  and  designated  as  terminal  "B."  Each  of  th£se  sta- 
tions would  be  fed  by  at  least  two  high-tension  lines  and 


FIG.    7 SECTIONAL    VIEW    THROUGH     POWER     HOUSE 

would  transform  all  the  energy  to  11,000  volts,  at  which 
pressure  it  would  be  used  either  locally  or  distributed  to 
the  substations  of  the  system. 

The  city  lying  between  these  terminals  was  to  be  fed 
by  a  number  of  substations,  for  the  most  part  arranged  in 
a  loop  or  circle  and  each  being  tied  to  the  terminal  by  the 
ring  feeders.  The  scheme  calls  for  two  ring  feeders  com- 
plete.    These  rings  would  then  act  as  tie  lines  between  the 


FIG.    8 — THE    TERMINAL    STATION 

terminal  and  also  as  substation  feeders.  Of  course,  when 
a  substation  was  not  near  the  loop  or  had  not  a  very  im- 
portant load  connected  to  it,  it  would  be  fed  by  a  single 
or  double  feeder,  as  the  case  demanded.  These  substations 
are  all  designed  to  transform  the  voltage  down  to  2300 
when  it  goes  to  the  primary  circuits  of  the  distribution 
system. 


The  auxiliary  steam  plant  was  built  adjacent  to  a  sub- 
station and  generates  at  11,000  volts.  It  is  tied  in  to  the 
system  through  the  ring  feeders.  The  substations  are  tied 
together  by  11,000-volt  overhead  circuit  and  submarine 
cable,  and  with  the  exception  of  the  steam  plant  all  distrib- 
ute energy  to  the  distribution  system  at  60  cycles,  2300 
volts. 

The  engineering  and  construction  were  carried  on  under 
the  direction  of  Mi  >rs.  Smith,  Kerry  &  Chace,  engineers. 
with  the  late  C.  B.  Smith  as  general  manager  of  the  Mount 
Hood  Railway  &  Power  Company.  The  system  is  now 
owned  and  controlled  by  the  Portland  Railway.  Light  & 
1  'ow  er  Company. 


Efficiency   Test    of   6000-Hp   Turbines   of   the 
Appalachian  Power  Company 

Tests  of  waterwheels  in  Development   Nfo.2oi  the  Appala- 
chian Power  Company  on  the  New   River,  Virgin 
them  to  be  remarkably  efficient.     Use  was  made  of  a  sharp- 
crested  weir  for  measuring  the  flow  of  water  and  thi 
ditions  were  very  favorable  for  obtaining  accurate  results. 
According  to   the   contract    with    the   manufacturer   of   the 
turbines,  a  large  bonus  is  to  be  paid  for  efficiencies 
tlie  guarantee,  so  that  the  tests  were  made  with  great  care. 


FIG.     I 82-FT.     WEIR     IN     TAILRACE    CHANNEL 

and   the   results   are   believed   to   be   correct   within   a    very 
small  percentage  of  error. 

In  the  station  there  are   four  units,  each  consisting  of  a 
4000-kw  vertical-shafi   generator,   driven  at    no  r.p.m.  by 
a   single-runner   Francis-type   turbine,   rated   at   6000   hp   at 
49-ft.  head.    There  are  also  two  vertical-shaft  430-hp  \. 
wheel-driven  exciters  running  at  400  r.p.m.      I  I 
part  of  each   unit   is  carried   on  a   roller   thrust   bearin 
top  of  the  generator.     Each  of  the  main  turbines  requires 
about   1200  on.    ft.  of  watet    i"  1    second  at    full   load.     <  m 
account  of  this  large  quantity,  it  was  considered  that  the 
only  satisfactory   method   of  measuring  the  water  wa 
a  weir  and  that  only  one  turbine  could  l>e  tested  at  a 
The   tail  race   is    [2    ft.  aide   and   about    350    t't. 

long,    excavated    in    solid    rock.       The    concrete    wing    wall 

which  is  shown  in  Fig.   1    separates  the  taihraci    from  the 
1  i\  er,      \   sharp  cr  isted  weir  was  bu        cross 

about    j'^o    t't.   downstream    from   the   power   house. 
extends   from   the   concrete    wing   wall   on   one   side   to   the 
solid-rock  bank  on  the  other  side  and  is  about   no  ft.  long 
in   all.      As   it   was   necessarj    to   hive   end   contractions   at 
each  end  of  the  weir,  the   st;  I   was  mad< 

about  82   it.  long  m  the  middle  of  the  tailrace  channel. 

The  weir  is  practically  of  standard  dimei  all  re- 

spects.    The  on  the  upstream  side  for  about 

half  the  depth   of  the  channel.     It   was   necessary  to  have 
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i  itructure  which  could  be  easily  erected  and  easily  re- 
moved after  the  tests  were  finished.  During  the  ordinary 
operation  of  the  station  the  pressure  on  the  weir  cor- 
responded to  as  much  as  6  ft.  On  this  account  it  was  nec- 
essary to  batter  the  lower  half  of  the  face  in  order  to  make 
the  structure  stable.  However,  the  vertical  portion  is 
thicker  than  is  generally  considered  necessary  for  a  stand- 
ard weir,  and  this  batter  can  have  no  real  effect  on  the  dis- 
charge. The  crest  proper  consists  of  a  steel  plate  planed 
on  one  edge.  The  deck  of  the  weir  consists  of  two  thick- 
nesses of  plank  with  tar  paper  between,  and  there  is  a  con- 
crete footing  along  the  toe  and  each  side  against  the  solid 
rock,  and  hence  the  structure  is  very  tight. 

Still-boxes  were  erected  on  each  side  of  the  channel  about 
30  ft.  upstream  from  the  weir.  These  were  tight  wooden 
boxes  in  which  the  hook  gages  were  placed.  In  each  a 
I -in.  hole  was  bored  through  the  outstream  side  below  the 
crest  level  to  admit  the  water.  The  hook  gages,  which 
read  to  0.001  ft.,  were  set  up  in  these  boxes,  and  their  zero 
reading  was  carefully  established  at  the  elevation  of  the 
crest  by  an  engineer's  level. 

To  test  the  weir  for  water  tightness,  the  whole  station 
was  shut  down,  all  the  headgates  were  tightly  closed,  and 
the  drain  valves  in  the  wheel  chambers  were  opened.     The 
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headgates  are  remarkably  tight,  but  in  order  to  measure  the 
leakage  through  them  the  drain  valve  in  one  of  the  intake 
chambers  was  closed  and  observation  was  made  of  the 
time  required  to  fill  the  intake  chamber  a  certain  depth 
with  the  leakage  through  the  gate.  It  was  found  that  this 
leakage  amounted  to  about  0.14  cu.  ft.  per  second.  There 
were  a  few  other  small  leaks,  so  that  it  was  assumed  that 
the  total  leakage  through  the  power  house  amounted  to 
about  1  cu.  ft.  per  second.  When  the  station  was  shut  down 
the  water  in  the  tailrace  fell  to  the  level  of  the  crest  of 
the  weir  and  stayed  there  for  over  two  hours,  showing  that 
the  leakage  through  the  weir  was  practically  equal  to  the 
leakage  through  the  power  house. 

The  crest  of  the  weir  is  about  2  ft.  above  the  level  of 
the  water  downstream  from  it,  and,  as  during  the  test  the 
maximum  head  over  the  weir  amounted  to  about  2.5  ft.,  the 
leakage  through  the  weir  would  be  increased  in  the  ratio 
of  the  square  root  of  4.5  to  the  square  root  of  2,  or  by  50 
per  cent.  To  be  conservative,  1  cu.  ft.  per  second  was 
added  to  the  discharge  over  the  weir  as  observed,  to  cor- 
rect for  this   small  difference. 

It  was  necessary  to  excite  the  generator  from  one  of  the 
turbine-driven  exciters,  and  the  flow  required  for  this  had 
to  be  corrected  for.  The  flow  through  the  exciter  for  dif- 
ferent gate  openings  at  normal  speed  was  measured  by  the 
weir,  and  the  flow  necessary  to  excite  one  alternator  was 
found  to  he  from  26  cu.  ft.  to  28  cu.  ft.  per  second. 


In  order  to  hold  the  load  stead}-,  the  governor  was  blocked 
and  hand  control  was  used  on  the  turbine.  The  generator 
was  put  on  the  commercial  load  and  care  was  taken  to 
maintain  its  power-factor  at  unity.  The  load  was  meas- 
ured by  precise  wattmeters  with  the  necessary  instrument 
transformers  and  checked  against  precise  voltmeters  and 
ammeters. 

In  order  that  the  loss  of  head  through  the  racks  and  gate 
might  not  be  charged  against  the  wheel,  the  head  acting 
on  the  turbine  was  measured  by  a  piezometer,  or  rather 
by  two  piezometers,  one  leading  from  each  side  of  the 
intake  chamber.  These  were  i-in.  pipes  threaded  into  a 
steel  plate  flush  with  the  side  of  the  chamber.  They  con- 
nected with  glass  tubes  on  the  power  house  wall  at  the 
proper  elevation  for  reading  the  level.  The  velocity  head 
in  the  intake  chamber  at  this  point  was  added  to  the  head 
observed  by  the  piezometer.  The  tail-water  level  was  meas- 
ured by  a  gage  on  the  downstream  wall  of  the  power  house 
in  the  tailrace. 

Turbines  No.  2  and  No.  3  were  tested  separately  at  dif- 
ferent gate  openings  varying  from  one-third  to  full  load. 
In  making  the  tests  the  turbine  gates  were  set  at  a  given 
opening,  conditions  were  allowed  to  become  stable,  and  then 
readings  were  taken  every  minute  on  the  hook  gages  at  the 
weir,  on  the  wattmeters  and 
electrical  meters,  and  on  the 
head  and  tail-water  gages. 
This  was  kept  up  for  about  ten 
minutes  for  each  particular  gate 
opening  tested.  The  average 
of  the  readings  was  used  in 
making  the  computations.  In 
computing  the  flow  over  the 
weir,  use  was  made  of  Bazin's 
formula,  correcting  for  the  end 
contractions  by  the  Francis 
method,  and  also  correcting  for 
the  fact  that  the  channel  is 
somewhat  wider  than  the  length 
of  the  crest  of  the  weir,  which 
would  slightly  affect  the  velocity 
of  approach  factor  by  increas- 
ing the  height  of  the  weir  by 
the  ratio  of  the  width  of  the 
channel  to  the  length  of  the 
crest.  From  the  observed  flow 
over  the  weir  the  correction  for  the  water  used  by  the 
exciter  was  deducted,  and  the  excess  leakage  through  the 
weir  added.  The  observed  load  was  increased  by  the  loss 
in  efficiency  in  the  generator  as  taken  from  tests  made  by 
its  manufacturer  in  his  shops.  The  head  was  taken  as  the 
difference  between  the  piezometer  readings  and  the  tailrace 
gage  readings,  the  velocity-head  correction  being  added. 

Fig.  2  shows  the  average  of  the  efficiencies  of  the  two 
turbines  at  different  loads.  The  maximum  is  93.7  per  cent. 
It  will  be  noticed  that  all  the  points  for  turbine  No.  2  are 
slightly  lower  than  the  points  for  unit  No.  3.  This  is  prob- 
ably due  to  the  fact  that  turbine  No.  2  discharges  to  one 
side  of  the  tailrace.  This  caused  an  appreciable  eddy — so 
much  so  that  during  the  test  the  observed  head  on  the  weir 
was  about  0.02  ft.  higher  at  the  right-hand  end  than  at 
the  left-hand  end.  This  would  naturally  decrease  the  dis- 
charge over  the  weir,  or.  rather,  the  apparent  discharge 
would  be  greater  than  the  actual  discharge.  During  the 
No.  3  turbine,  however,  the  flow  approaching  the 
weir  was  uniform,  there  were  no  eddies,  and  the  level  was 
the  same  at  each  side  of  the  channel.  On  account  of  these 
better  conditions,  the  results  from  No.  3  turbine  should  be 
more  nearly  correct  than  those  from  No,  2.  No  baffles  were 
erected  in  the  approach  channel  to  the  weir  as  they  would 
have  interfered  too  much  with  the  operation  of  the  station. 
The  velocity  of  approach  was  low,  being  only  about  0.8  ft. 
per  second,  and  any  eddies  would  show  a  flow  apparently 
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greater  than  the  actual,  which  would  decrease  the  appar- 
ent efficiency. 

The  specific  speed  of  the  turbine  at  normal  rating  is  70. 
Such  a  high  efficiency  would  he  remarkable  for  a  turbine 
of  any  type,  but  it  is  more  so  considering  the  high  specific 
speed.  The  curve  is  very  flat  down  to  about  one-fnird  load, 
and  the  efficiency  is  relatively  high  at  partial  gate  opening 


FIG.    3 — EFFICIENCY    CURVE   OF    STATION 

for  this  high  specific  speed.  This  feature  is  particularly 
advantageous  in  providing  high  efficiency  during  ordinary 
operation,  especially  on  such  a  stream  as  the  New  River, 
where  the  flow  fluctuates  considerably  and  is  limited. 

The  dotted  curve  shows  the  efficiency  observed  during  a 
Holyoke  test  of  a  model  runner  of  about  one-third  the  diam- 
eter of  the  main  turbine.  It  will  be  seen  that  the  efficienc) 
of  the  large  wheel  in  place  is  from  3  per  cent  to  4  per  cent 
higher  than  that  given  by  the  model  runner.  This  might 
be  expected,  considering  the  large  size  of  the  turbine,  the 
runner  being  7  ft.  6.25  in.  on  the  center  line  of  the  dis- 
tributor, and  its  setting,  in  which  everything  has  been  done 
to  obtain  as  efficient  a  unit  as  possible.  The  design  of  the 
draft  tube  is  particularly  important,  and  its  cross-section 
has  been  kept  circular  or  elliptical  at  the  outlet.  Consider- 
able care  was  taken  in  laying  the  concrete  to  keep  the  walls 
of  the  intake  chamber  and  the  draft  tube  as  smooth  as 
possible.  The  single  draft  tube  saves  the  excessive  losses 
usually  found  in  a  double-runner  unit  with  the  draft  tubes 
discharging  toward  one  another.  Moreover,  there  is  no 
sudden  enlargement  of  the  draft  tube  at  the  discharge  of 
the  runner  such  as  is  frequently  found  and  causes  serious 
losses.  According  to  Camerer's  formula  for  obtaining  the 
increased  efficiency  of  a  large  runner  over  a  smaller  one 
of  the  same  type,  the  efficiency  of  the  main  turbine  should 
be  about  1.5  per  cent  more  than  that  of  the  model  runner. 
However,  this  does  not  take  into  account  the  smaller  pro- 
portionate mechanical  losses   in   the  large  unit   in   place,  as 
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compared  with  the  mechanical  losses  in  the  model  wheel 
at  Holyoke,  amounting  to  about  0.75  per  cent,  nor  does  it 
consider  the  better  draft-tube  conditions  in  place. 

As  stated  above,  the  flow  over  the  weir  was  calculated  by 
Bazin's  formula,  as  this  was  considered  to  suit  the  condi- 
tions better  and  because  Bazin's  experiments  had  been  con- 
ducted with  so  much  greater  care  than  experiments  on  which 


other  weir  formulas  weir  basi  d. 

live  results.     As  compai  rnell  experin 

Bazin's  formula  gives  a  discharge  about  0.5  per  cent  greater, 
and  as  compared  with  the  Frrse  formula  from  I  per  cent 
greater  for  the  higher  heads  observed  down  to  abom 
per  cent  for  the  lower  heads  observed. 

Fig.  3  shows  the  over-all  efficiency  of  the  station  to  the 
switchboard  after  allowing  for  the  losses  in  the  generators, 
exciters,  racks  ai  .  headgates,  etc.  As  shown,  the  maxi- 
mum efficiency  is  88  per  cent  and  from  full  load  down  to 
about  0.6  load  the  efficiency  of  the  station  is  over  80  per 
cent.  It  is  claimed  that  the  efficiency  of  this  turbine  shows 
that  great  progress  has  been  made  in  turbine  design  in 
America  during  the  past  two  or  three  years. 

The  turbines  and  all  the  auxiliary  hydraulic  apparatus 
were  furnished  by  the  I.  P.  Morris  Company,  of  Philadel- 
phia. The  power  stations  were  designed  and  const  1 
by  Viele,  Blackwell  &  Buck,  of  New  York,  consulting  engi 
neers  of  the  company.  H.  M.  Byllesby  &  Company,  of  Chi- 
cago, are  the  engineers  and  manager-  mpany. 


Stresses    Produced    in    a    Transmission    Line    by 

Breaking  of  a  Conductor 

By  R.  S.  Brown 

In  the  mechanical  design  of  a  transmission  line  it  is  of 
advantage  to  know  not  only  what  stresses  will  be  produced 
by  variations  in  temperature,  wind  pressure  and  the  accu- 
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mulation  of  ice   on  but   also   what    the   un- 

balancing effect  on  suppi  inductors  will  I.    should 

one    or    more    of    the    line    wires    break.       ["hi 
analysis  has  been  made   to  determine   th< 
subject  is  one  which  will  not  admit  of  great  matheni 
refinement    in    its    treatment    and.    indeed,    such    treatment 
would    be    unwarranted,    as    the    phj  nts    of    the 

materials  entering  into  a  transmission  line-  are  not   known 
to  a  very  high  degr  racy,  and  other  factors,  such 

as  the  slipping  of  the  conductor  in  its  tie,  skewii  . 
arms,    variations    in    span    length    and    th 
(all  of  which  have  been  neglected  entirely  in  the  fi 
ing)    will  affect  the  result  t 
the  following  ded  valuable: 

The  following  symbols  have 

inch, 
ictual  tension  in  conductor,  pounds. 

It  =  insulator  deflectir  inds. 

L  =  length  of  span,  feet. 

A/.  =  change  in  length  oi  span.  feet. 
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A  =  area  of  conductor  section,  square  inches. 

d  =  density  of  conductor,  pounds  per  square  inch  =  0.321 
for  copper,  0.0967  for  aluminum. 

M  =  modulus  of  elasticity  of  conductor,  pounds  per 
square  inch  =  16  X  l0"  f°r  copper,  9X  io*  for  aluminum. 

c  =  ratio  of  apparent  wire  density  due  to  loading  to 
actual  density. 

h  =  sag,  feet. 

P  =  percentage  change  in  span  length  =  — — 

R  =  length  of  suspension  insulator,  feet. 
/  =  weight  of  suspension  insulator,  pounds. 
W  =  weight  of  one  span  of  wire  =  12  dALc. 
p  =  force  in  pounds  required  to  deflect  insulator  1  ft. 
s  =  force    in    pounds    required   to   change   the    length   of 
normal  span  1   ft. 

N  =  number  of  conductors. 


Ns 

D  =  deflection  of  the  insulator  from  its  normal  position. 

51  =  length  of  conductor  per  span,  feet. 

The  relation  between  change  in  span  length  and  tension 
in  the  conductor  is  derived  from  the  parabolic  equations 
of  the  curve  formed  by  a  span  of  wire : 

T  =         -  and  S  =  L  -\ — 

The  tension  will  not  change  more  than  2  or  3  per 
cent  within  the  span  and  is  assumed  to  be  the  same  for  all 
parts. 

Eliminating  h, 

6<PL' 

If  So  is  the  length  of  wire  and  T„  is  the  tension  in  the 
span  when  AL  =  0, 

6<fL3 
~TJ 

If  L  increase  to  L  -f-  AL,  and  tension  to  T,  then, 
ui  (L  +  ALY 


S  =  L+- 


S0  =  L  +  - 


S  =  L  +  \L  + 
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and  the  stretch  will  be, 

T  T—T„ 


M 
The  original  length  plus  the  stretch  must  equal  the  final 
length,  therefore, 

As  AL  is  small  compared  with  L,  it  may  be  neglected  in 


the    expression     (L  +  AL)3.      Therefore    the    percentage 
change  in  span  length  is, 

AL  _  6d*L2        To       6d2V        T 
~    L  TV"  ~  17        T~  +  17 

The  curves  in  Fig.  1  were  plotted  from  this  equation, 
using  the  constants  for  copper.  The  numbers  on  the  abscissa 
have  no  significance  other  than  to  give  a  scale  of  percent- 
age.   It  will  be  noticed  that  dL  occurs  as  a  product  in  this 




FIG.    3 DEFLECTIONS    DUE    TO    BROKEN    CONDUCTOR 

equation,  hence  the  performance,  when  covered  with  sleet 
to  such  an  extent  that  the  apparent  wire  density  is  c  times 
the  true  density,  will  be  the  same  as  the  performance  of  a 
bare  span  c  times  as  long  as  the  actual  span. 

The  relation  between  the  deflection,  D,  of  a  suspension 
insulator  from  the  vertical  position  and  the  side  pull,  It. 
on  the  bottom  of  the  insulator  is  derived  as  follows  (see 
Fig.  2.)     Taking  moments  about  the  point  O, 


(f2  — O  i?cos<y- 


-IR  sin  9  —  ]VR  sin  q>  =  0 


tan  ip 


t.  —  t. 


It 


But 


Therefore 


W  +  0.5I       If +  0.5/ 

D 

tan  9  = 


VW=D* 


A/=  (lV  +  o.5I)_ 


D 


^R*  —  D' 

The  curve  in  Fig.  4  is  plotted  from  this  equation. 

The  relation  between  A/  and  D  for  rigid  insulators  is 
practically  a  straight  line.  It  may  be  calculated  for  any 
special  type  of  construction  from  the  dimensions  of  the 
poles,  cross-arms  and  pins  but  will  involve  the  modulus  of 
elasticity  for  the  timber,  which  is  a  rather  uncertain  quan- 
tity. The  best  way  to  determine  this  relation  is  by  actual 
test  of  a  pole  or  tower.  For  wooden  poles  it  may  be  calcu- 
lated approximately  by  means  of  the  equation. 
kB' 


A/ 


H3 


D 


where 

B  is  the  diameter  of  the  base  of  pole  in  inches. 

H  is  the  height  of  the  pole  in  feet. 

k  is  a  constant  depending  upon  the  kind  of  wood  (about 
500  for  cedar). 

For  small  values  of  deflection  the  slope  of  the  force- 
deflection  curve  for  spans  and  for  insulators  is  sensibly 
constant.    The  value  for  spans  is : 

_dTA_ 

S~  dP  L 
for  suspension  insulators, 

dlt 


for  poles, 


dD 


kB' 


IP 


Substituting    for    the    derivatives   their   values   as   obtained 
from  the  equations  of  the  curves, 
A  1 


L   J_       12  d'-L' 
M  +     7Y 


when  T  =  T0; 


^^  +  o.S/whenJ 
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Proceeding  on  the  above  assumption,  the  following  sets 
of  equations  may  be  written  applying  to  a  long  line  of 
spans  of  single  conductor  at  some  point  of  which  a  deflec- 
tion, £>„  occurs.     See  Fig.  3. 


Set  A 
f,  =  t0  —  s(Dr 
t.,  =  t0  —  s{D.r 
t,  =  t0  —  s(D3- 
f,  =  to  —  s(Dt- 
Etc. 


A) 

•A) 

D.) 


Set  B 
pD2  =  t,  —  t, 
pD4  =  ta  —  t2 
pDt  =  /,  —  /, 

PD,  =  h  —  t. 
Etc. 


Assume  the  deflection,  D,  to  be  a  geometrical  series  of 
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FIG.  4 — RELATION  BETWEEN  y  AND  DEFLECTION  OF  SUSPENSION 
INSULATOR    IN    PER    CENT   OF   R 

common  ratio  r,  and  the  drop  in  wire  tension  below  t0  to  be 
a  geometrical  series  with  the  common  ratio  a.  If  this 
assumption  be  true,  values  of  r  and  a  will  be  found  which 
will  be  functions  of  5  and  p  and  will  satisfy  all  the  equa- 
tions of  set  A  and  set  B. 
Let 

Dn  =  rDn., 
and 

to  —  tn  =  a(ta  —  tn-i). 

Adding  all  the  equations  in  set  B, 

p(D,  +  D,  +  Dt  +  D,+  .    .    .    .  £>„)=  —  tt  +  tn 
/>D1(r  +  r2  +  H,-fr4+   ....   r'1"1)  =  —t,  +  t„ 
If  the  line  is  very  long,  the  r  series  will  approach  the 

limit ,  r  being  less  than   1,  and  tn  will  approach  the 

1  —  r 

limit  t0. 
IK'iice, 


From  set  A, 
]  fence 

Let 

1  hen 

and 

From  set  B, 


(l-rY 


r  =  —  (2  +  v 


prDx=  {to  —  O  (1 
sD,  (1—  r)  =  to- 


il) 


(1  -ry 


From  set  A, 
Dividing, 

Hence 

a  =  r 
In  the  case  of  a  line  of  N  conductors  j  will  be  N  times 
as  great  as  for  one  conductor  and, 

v- 

The  curve  in  Fig.  5  shows  the  relation  between  r  and  v. 

Consider  now  a  long  pole  line  at  some  point  of  which 
b  per  cent  of  the  conductors  have  broken.  Let  tt  be  the 
tension  in  each  of  the  remaining  conductors  in  the  broken 
span,  t,  the  tension  in  each  of  the  conductors  of  the  spans 
adjoining  the  broken  one,  and  D  the  deflection  of  the  poles 
adjoining  the  break.  The  following  equations  may  then  be 
written  : 

tt  =  t0  —  s  ( I  —  r)  D 

tx  =  to  +  2sD 

Nt,  —  N  (i  —  b)  tl  =  pD 
The  result  of  their  solution  is  as  follows, 


t, 
77 

t,  _4  (1 

1o~~ 

D  = 


4  +  v  +  \/^  +  4» 
b)  +v+  y/if  +  v 


4(i 
■b)+v(i  +  b)  +  (i  —  b)  y/v  +  y^ 

4  (1  —  6)  +  v  +  \/-y  +  4v 

to  2b 


S  4(1  —  b)+v+y/i?  +  4v 
The  locus  of  the  first  two  equations  is  plotted  in  Fig.  6. 
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FIG.    5 RELATION     BETWEEN    COMMON     RATIO    OF    DEFLE( 

AND    :■ 

It  will  be  noticed  that  for  each  value  of  b  there  is  a  mini- 
mum value  of  t,  below  which  the  tension  will  not  fall  no 
matter  how  flexible  the  poles.  The  value  of  r,  may  rise  to 
such  a  value  that  the  remaining  wires  of  the  span  will 
break. 

If    in    Fig.    2    tl  n    of    the    insulator    has    been 

caused,  not  directly  by  an  unbalancing  of  t,  and  f„  but  by  a 
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movement  of  the  point  of  support  O,  a  distance  X  out  of  its 
normal  position  and  a  resulting  movement  of  the  point  E, 
a  distance  m  out  of  its  position  of  equilibrium, 

D  =  X—  m 
and 

X  —  in 

A/=,n      0.5/) 

\  A   +  1  A  —  111 ) 
If  the  deflection  is  small, 

«.  ."■■;■■",  .v-„, 

\t  =  p  (X  —  m) 

t,  =  t0-\-  s  (1  —  r)  111 

t1  —  to  —  s  (1  —  r)  111 

It  =  2s  (1  — r)  m 

2(1  — •  r)  m  =  v  {X  —  nn 


but 
Hence 


2(1  —  r)  =  y~z?-f  4»- 
X  =  m  V 1  +  4/» 
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FIG.    6 CURVES    SHOWING    LOCUS    OF    EQUATIONS 


ators, 
0.5/)  AT    1        isrd'LH 

IA  I  1/  i        J 


The  complete  expression  for  v  is,  for  rigid  insulators, 

and   for  suspension  insulators, 
(W  +  0.5/)  /.r 
/?/ 

where  U''  is  the  weight  of  a  loaded  span  of  wire. 
The  sag  for  any  tension  is  given  by 

ZcdU 

2.T 

The  tension  in  a  span  at  any  temperature  may  be  found 
from  the  fact  that  every  degree  rise  in  temperature  is 
equivalent  to  an  increase  of  0.00096  per  cent  in  P,  0.0000096 
being  the  temperature  coefficient  for  copper. 


h  = 


To  find  the  tension  in  the  span  adjacent  to  a  break  when 
suspension  insulators  are  used,  assume  the  deflection  of  the 
end  insulator  to  be  R.  The  error  introduced  by  assuming 
this  insulator  to  be  horizontal  will  be  largely  neutralized 
by  the  fact  that  the  tower  itself  will  deflect  a  small  amount. 
<  alculate  v  and  read  r  from  the  curve  in  Fig.  5.  For  the 
second  insulator, 

\L  =sR(i—r)- 
From  Fig.  4 


At, 

R~t> 


■-       IF +  0.5/ 
sR  (l—rY 

y-    Rp     =r 

Find  the  value  of  D,  corresponding  to  y  =  r.  Then  the 
percentage  increase  in  span  length  due  to  .the  first  two 
insulators  swinging  over  will  be 

R  —  D2 
L     . 

1    will   give   the 


P  = 


Applying  this   value  to   the   curve  in   Fig 
final   tension. 

For  example,  a  transmission  line  with  1000-ft.  spans  is 
strung  with  copper  of  0.1  sq.  in.  section.  Suspension  in- 
sulators, 3.5  ft.  long  and  weighing  60  lb.,  are  used,  the  wire 
being  drawn  to  a  tension  of  15,000  lb.  per  sq.  in.  when  the 
temperature  is  80  deg.  Fahr. 

What  will  be  the  pull  on  a  tower  if  a  wire  breaks  after 
the  temperature  falls  to  20  deg.  below  zero  Fahr.  and  the 
wind  and  ice  loading  is  sufficient  to  make  the  apparent 
wire  density  double  its  real  value? 

A  drop  in  temperature  of  100  deg.  Fahr.  is  equivalent  to' 
a  decrease  in  P  of  0.096  per  cent.  From  Fig.  1  it  is  seen 
that  the  conductor  was  at  a  tension  of  17,700  lb.  per  sq.  in. 
before  loading  and  (from  the  L  =  2000  curve)  30,000  lb. 
per  sq.  in.  after  loading. 

,_  (77° +  30)  IOOOJ"  I  I2X2IX0.32I:rX  I'""  "!  "j 

3.5  X0.1       |_i6       ioe  30.000' 

v  =  0.562  r  =  0.48  y,  =  0.48 

From  Fig.  4,  DJR  =  0.43  and  D,  =  1.50  ft. 


3-5—1-5 


0.2  per  cent. 


1000 
From  Fig.  I,  T  =  23,700.     t  =  2370  lb.  pull  on  the  tower. 

The  sag  will  be  h  =  40.6  ft. 

Also,        X=mVI+  4A'  =  »VI  -\~4/°-5^2  =  2-^5  '"- 
Hence  before  the  conductor  broke,  2.85  in.  movement  of  the 
point   O    (Fig.  2)    would  produce 
point  E. 


movement 


the 


Commercial   Interests  Indorse  Scientific  Research 

President  Theodore  N.  Vail  of  the  American  Telephone  & 
Telegraph  Company,  in  announcing  to  Dr.  Richard  C.  Mac- 
laurin,  president  of  the  Massachusetts  Institute  of  Tech- 
nology, that  his  company  will  establish  an  endowment  to 
be  devoted  to  research,  called  attention  to  the  growing 
feeling  on  the  part  of  large  commercial  interests  that  it  is 
good  judgment  to  invest  in  scientific  researches  of  broad 
scope.  This  presents  an  aspect  of  the  matter  of  commercial 
research  versus  research  in  educational  institutions  which 
is  not  always  fully  appreciated.  In  the  great  corporation 
the  atmosphere  of  commercialism  is  inevitably  present,  and 
the  young  man  engaged  there  may  readily  absorb  ideas  that 
will  cause  him  to  abandon  research  to  engage  in  the  battle 
for  dollars,  whereas  in  the  university  laboratory  the  scien- 
tific atmosphere  prevails  and  research  is  carried  on  for  its 
own  sake.  With  greater  responsibilities  the  college  labora- 
tory may  hold  out  to  research  assistants  opportunities  and 
advantages  which  thus  far  have  been  possible  only  in  other 
land--  where  research  has  become  a  principle. 
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Electrolytic  Action  on  Reinforced  Concrete 

A  portion  of  the  instructive  exhibit  of  the  Natio 
reau   of  Standards  at  the  Cement   Show   held   recen 
Chicago  was  devoted  to  a  display  of  the  1 
lytic  action  on  reinforced  concrete  as  determined  by  .experi- 
ments made  under  government  supervision  at  Wasnin 
In  most  cases  of  reinforced-concrete  construction  local  cur- 
rents are  set  up  due  to  moisture  and  impurities  in  the  iron 
that  cause  the  formation  of  iron  oxide,  and  this  reaction  is 
greatly  increased  by  the  presence  of  stray  currents.     The 
iron   oxide  occupies  a  much   larger  volume  than  the   iron 
from  which  it  is  formed,  and  when  the  pressure  thus  created 
exceeds  the  bond  strength  of  the  concrete  cracking  follows 
and  more  surface  is  exposed  to  disintegration. 

The  possible  extent  of  the  reaction  was  determined  by  an 
experiment  in  which  a  steel  rod  1  in.  in  diameter,  used  as  a 
core,  was  placed  concentrically  within  a  hollow  steel  cylin- 
der, 1.5  in.  in  internal  diameter,  the  space  between  being 
filled  with  cement  which  was  allowed  to  set.  The  whole 
was  then  immersed  in  water  and  the  iron  core  made  the 
anode  terminal  of  an  electric  circuit.  The  maximum  pres- 
sure caused  by  the  oxidation  of  the  iron  core  and  tending  to 
break  the  cement  was  found  to  be  4700  lb.  per  square  inch, 
the  pressure  being  measured  by  the  expansion  of  the  outer 
cylinder. 

In  cases  where  salt  is  used,  as  is  often  done  in  cold 
weather  to  prevent  freezing,  the  reaction  is  much  hastened, 
as  the  salt  solution  forms  a  more  active  electrolyte  than 
moisture  alone. 

One  experiment  was  performed  in  which  a  test  column 
of  concrete  was  used,  1  ft.  long  and  6  in.  in  diameter,  re- 
inforced by  an  iron  core.  The  mixture  of  the  concrete  was 
of  the  following  proportions:  Cement.  1 ;  sand  and  gravel, 
2.5 ;  stone,  4,  and  salt,  3  per  cent,  measured  by  weight  of 
cement.  The  column  was  then  immersed  in  water  and  50 
volts  applied  across  it,  with  the  iron  core  as  the  anode. 
The  specimen  cracked  longitudinally  in  three  hours.  Other 
experiments  of  a  similar  nature  were  made.  In  one  in- 
stance the  core  formed  the  cathode  in  a  circuit  with  1 5 
volts  applied  across  the  test  piece.  The  breaking  took  plai  1 
in  three  months. 

Experiments  showing  the  effect  of  electrolytic  action  on 
the  bond  strength  of  concrete  were  also  performed.  Speci- 
mens of  reinforced  columns  were  tested  for  bond  strength 
and  then  placed  for  one  year  in  a  circuit  of  30  volts  po- 
tential difference,  with  the  iron  core  as  cathode,  and  tested 
again.  The  bond  strength  was  found  to  have  decreased 
one-fifth  of  its  original  value  owing  to  the  disintegration  of 
the  cement. 

The  National  Rureau  of  Standards  is  preparing  a  bulle- 
tin for  distribution  which  will  contain  detailed  information 
concerning  the  experiments  of  this  character  which  it  has 
been  conducting,  with  remedies  suggested  for  reducing  the 
effect  of  electrolytic  action  on  concrete.  This  bulletin  will 
give  the  results  of  many  interesting  tests. 


Solid  Timber  Arch  Dam 

By  R.  A.  Lundquist 

A  short  time  ago  while  engaged  in  some  engineering 
work  tin-  wrilcr  observed  a  type  of  small  dam  that,  in 
view  of  its  unusual  construction,  is  worthy  of  mention. 
This  is  a  solid-timber  arch  dam  across  a  small  crei 
Melrose,  Wis.  It  was  built  by  a  local  milling  company 
to  develop  paw  er  for  flour  and  feed  mill. 

The  structure  is  built  up  of  12-in.  by  12-in.  pine  timbers 
drift-bolted  together  to  form  an  arch  of  about  65  ft.  span 
with  a  rise  of  10  ft.  or  12  ft.  Its  height  is  36  ft.  abo\ ri 
creek  bed,  giving  normally  a  net  head  of  from  33  ft.  to 
34  ft.  The  ends  of  the  dam  are  thrust  into  a  sandstone 
ledge  on   each   side. 


As   shown   by   the   sectional   view  the   dam   is 

built   in    four  9-ft.   sections,   the  bottom  quarter  being  the 
width  of  four  12-in.  by   12-in.  timbers,  the  second  section 
tdth  of  three,  1  I  two,  and  the  last  one  9  ft., 

a  single  thickness   of   the  timbers.     A   woo  lume, 

1  he  west  abutment,  supplies  the  water  to  ver- 
tical   tui  'i    wheel-pits. 

The    method     emplo)  1  1 
„/£,  structing   this   dam,    as   outlii 

nhabitant."  v. 
ingenious.     The  stream   itself   being 
quite  shallow  at  this  point,  the  men 
ed  in  the  water  and  cleared  the 
lied  of  loose  rock,  etc.,  roughl) 
off  the  bottom   at   the   same 
time  to  a  width  of  about  4  ft.     1  [oles 
were    then    drilled    for    i-in.    anchor 
ri    the 
length  oi  thi 

hail  been  cemented  in  and  had  Set 
solidly,  the  bottom  layer  of  12-in.  by 
12-in.   timbers,   trimmed   to   conform 

I  down 

ly,  leaving  1 1 
length  of  the  sills  at  the  middle  of 
tlie  dam  to  keep  down  the  depth  of 
Iter  until  all  the  other  bed  tim- 
bers were  in  place  and  calked  so  as 
in  make  a  tight  joint  at  the  bo 

Uso,  before  the  gap  in  the  ' 
layer     i  the    second   layer 

of    timbers    was    drift-bolted    to    the 
sills    as    far    as    the    opening.      The 
bottom    layer    was    then    com 
leaving  the  second  layer  opi  n 
point,  ami  the  third  course  was  begun.    This  was  laid 
in  the  same  manner  as  the  preceding  course,  a  section  at  the 
middle   being   left   out    pending    the    placing   of   the   one   next 
above.     This  sequence  was  adhered   to  until   the  dam   had 
been  raised  to  such  a  height  that  the  water  behind  il 
only   slowly,   whereupon   the  courses  were  carried  straight 
across.     The  timbers  had  all  been  framed  up  in  advance 
and   the   erection    work    was    consequently    carried   on    very 
rapidl) . 


fig.    1 — SECT! 

"I  I  M  BER-  \l;i  11    HAM 


VIEW   of   WOODEN    ARCH    HAM    FROM    DOWNSTREA* 

This  dam  has  been  in  service  for  about  twenty-five 
and  appears  to  be  in  quite  good  condition  to-day.  the  tim- 
bers   bi  ally    sound    and    the    leakage    slight 

provided   for   discharging   surplus   water, 

a   water  has  to  be  spilled  over   the   top  of   the 

dam.  as  will  be  noted  from  the  accompanying  illustration. 
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Central  Station  Management 


Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among  Successful  Utilities 


Dictagraph  for  Central-Station  Offices 

The  Rochester  (N.  Y.)  Railway  &  Light  Company  has 
just  completed  an  installation  of  twelve  dictagraphs  in  its 
business  offices.  One  of  the  two  master  stations  is  in  the 
office  of  Mr.  R.  M.  Searle,  vice-president,  and  the  other  is 
on  the  desk  of  Mr.  James  T.  Hutchings,  general  manager. 
From  either  master  station  conversation  can  be  carried  on 
with  four  or  five  of  the  ten  branch  stations.  In  this  way 
conferences  may  be  held  among  the  several  departments 
without  need  for  any  of  those  taking  part  to  leave  his  desk 
or  room.  The  microphone  transmitters  are  so  sensitive 
that  whispered  words  spoken  at  a  distance  of  several  feet 
from  the  instruments  can  be  clearly  understood.  With  the 
aid  of  a  loud-speaking  attachment  conversational  tones  ut- 
tered at  a  distance  of  even  20  ft.  from  the  dictagraph  are 
distinctly  reproduced.  An  assistant,  for  example,  can  cross 
the  room  to  consult  a  filing  cabinet  and  report  the  result 
of  his   findings  without   returning  to  the   instrument. 


Small  Texas  Ice  Plant  Earns  13.75  per  Cent  on 
Investment 

With  a  10-ton  ice  plant,  which  it  operates  for  six  months 
in  the  year,  an  electric-light  company  in  a  town  of  2000 
inhabitants  in  the  northern  part  of  Texas,  about  on  a  line 
east  and  west  with  Dallas  and  Forth  Worth,  disposes  of 
2000  tons  of  ice  each  season.  The  company  which  operates 
the  plant  purchased  it  for  $16,000  as  a  going  business. 
With  the  purchase  was  included  an  excellent  well  which 
affords  an  abundant  supply  of  cooling  water.  Distilled 
water  is  used  for  ice  making. 

Daily  operating  costs  amount  to  $30.42,  which  comprises 
$12.50  for  fuel,  $13.42  for  labor,  including  office  help;  $3.50 
for  delivery,  and  $1  for  miscellaneous  expenses. 

Delivered  at  the  station  platform  the  cost  per  ton  of  ice  to 
the  company  is  $2,742.  At  wholesale  $4  per  ton  is  obtained 
and  on  a  retail  basis,  delivered,  the  ice  is  sold  at  the  rate 
of  $9.50  per  ton. 

A  total  gross  revenue  of  $12,000  is  received  and  the  total 
operating  expenses  are  $9,800,  leaving  a  balance  of  $2,200, 
which  is  equivalent  to  13.75  Per  cent  on  the  investment. 
The  company  expresses  itself  as  highly  satisfied  with  the 
ice  business  as  an  adjunct  to  the  electric  service  which  it 
furnishes. 


Extension  Work  in  Electrical  Engineering  at 
Minnesota 

Carrying  out  the  idea  of  extension  work  which  the  Uni- 
versity of  Minnesota,  St.  Paul,  has  conducted  during  recent 
years,  the  electrical  engineering  department  has  during  the 
present  winter  undertaken  instructional  work  on  a  larger 
scale  than  ever  before,  especially  with  evening  classes.  At 
present  there  are  eight  of  these  evening  classes  on  general 
engineering  subjects,  meeting  one  or  two  evenings  per  week 
and  each  attended  by  from  twelve  to  forty-two  men.  The 
"general  course  in  electricity,"  conducted  by  Prof.  F.  W. 
Springer,  on  Thursday  evenings,  is  attended  by  forty-two 
men,  who  are  studying  general  principles  with  the  stimulus 
of  experiments,  showing  how  the  important  laws  were  dis-. 


covered  and  applied.  The  course  on  "dynamos,  motors  and 
auxiliaries,"  in  charge  of  Prof.  W.  T.  Ryan,  on  Friday 
evenings,  is  attended  by  thirty-eight  men,  studying  the 
fundamental  principles  governing  the  construction  and 
operation  of  electrical  machinery.  This  course  has  been 
especially  designed  for  men  operating  electrical  machinery 
in  central  stations  or  isolated  plants.  The  inquiries  already 
received  indicate  the  desirability  of  increasing  the  number 
of  courses  to  be  offered  next  year,  and  it  is  the  intention  to 
offer  more  advanced  subjects  if  there  is  sufficient  demand 
for  them. 


Results  of  Meter  Tests  in  Brooklyn 

The  Brooklyn  Edison  Company  now  has  40,000  electric 
meters  in  service,  an  increase  of  about  17  per  cent  over  the 
number  at  the  same  date  last  year.  During  a  recent  thirty- 
day  period  the  company  installed  1700  meters,  more  than 
doubling  its  former  record  for  any  month's  new  business. 

In  1912  approximately  35,000  meters  were  in  active  serv- 
ice. The  number  of  tests  averaged  one  for  each  meter  dur- 
ing the  year,  with  the  result  that,  considering  the  meters  as 
a  whole,  83  per  cent  were  found  correct,  2.25  per  cent  were 
found  fast  and  14.75  per  cent  were  found  slow.  These 
figures  include  all  tests  for  whatever  purpose — periodic 
tests,  complaint  tests,  and  special  tests. 

Referring  to  complaint  tests,  where  every  meter  is  pre- 
sumed by  the  consumer  to  be  fast,  said  Mr.  S.  D.  Sprong, 
of  the  Brooklyn  company,  in  addressing  a  recent  dinner 
given  to  the  local  electrical  contractors,  of  the  600  meters 
tested,  80  per  cent  were  found  correct,  4.5  per  cent  fast,  and 
15.5  per  cent  slow.  Complaints  received  on  non-recording 
meters  were  zero,  although  the  company's  inspectors  found 
during  the  year  142  cases  of  stalled  meters.  "Apparently," 
remarked  Mr.  Sprong,  "these  were  entirely  overlooked  on 
the  part  of  our  consumers."  The  high  average  efficiency 
of  present-day  meters,  he  added,  is  surely  remarkable,  sub- 
jected as  they  are  to  every  possible  kind  of  interference, 
including  vibration,  wide  fluctuations  in  temperature,  local 
short-circuits  and  intermittent  and  possibly  unbalanced 
loads. 


Expense  Less  in  Proportion  to  Increased  Income 

"Since  installing  ice  machinery  in  connection  with  our 
electric  plant  we  find  that  our  expenses  are  much  reduced 
in  proportion  to  our  income,"  writes  the  superintendent  of 
a  combination  ice-electric  station  in  an  Arkansas  town  of 
2700.  The  12-ton  ice  machine  which  he  operates  now  pro- 
duces 1500  tons  of  ice  during  its  seven-month  season. 

"Operating  expenses,"  he  continues,  "are  very  little  more 
than  when  we  had  only  the  one  plant.  The  one  engineer 
now  operates  both  machines,  and  the  same  fireman  serves 
both  departments.  About  the  only  extra  expense  we  have 
is  our  fuel  bill.  We  find  that  combination  operation  has 
also  solved  the  problem  of  furnishing  plenty  of  condensed 
water  for  making  ice.  Our  office  expenses,  too,  are  very 
little  more  than  in  the  average  small  central  station  doing 
a  purely  electrical  business,  for  one  man  can  do  the  office 
work  for  both  departments. 

"To  small  central  stations  contemplating  installing  new 
ice-making  machinery  we  should   advise  the   choice   of   a 
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motor-driven  ammonia  compressor  about  one  size  larger 
than  the  customary  rating  for  the  desired  capacity,  so  that 
the  ice  machine  may  be  shut  down,  if  necessary,  during  the 
peak  of  the  load,  for  about  two  hours  per  day. 

"We  find  ice-electric  operation  a  very  satisfactory  00m- 
bination  and  would  advise  others  to  try  it." 


Ice-Storage  Facilities  and  Full-Load  Operation 

The  manager  of  a  combination  ice-electric  plant  in  west- 
ern Kansas  writes:  "We  have  storage  room  for  about  175 
tons  of  ice.  As  a  rule  the  ice-making  machinery  is  put  into 
operation  about  March  15  and  is  run  at  full  output  from  the 
start.  The  storage  room  takes  care  of  the  surplus  ice  until 
we  can  readily  dispose  of  the  entire  daily  output.  During 
the  hot  weather  in  the  midsummer  months  the  stored  ice 
augments  the  daily  output,  which  is  at  that  time  insufficient. 
In  the  latter  part  of  November  when  the  business  drops 
off  we  continue  full-load  operation  until  about  Dec.  I,  when 
the  surplus  ice  has  completely  filled  the  storeroom.  This 
supply  of  ice  is  sufficient  to  enable  us  to  meet  the  light 
demand  during  the  three  and  a  half  months  of  winter 
weather,  so  that  it  is  unnecessary  to  operate  the  plant  dur- 
ing that  season." 

In  conclusion  the  manager  of  this  10-ton  plant  says: 
"In  regard  to  our  advice  concerning  the  installation  of  ice- 
making  machinery  in  connection  with  central  stations.  \\  ( 
think  it  is  the  only  satisfactory  solution  of  the  problem  of 
making  a  plant  pay  in  a  town  such  as  ours,  with  a  population 
of  approximately  2600." 


Special  Lighting   Provisions  for  a  Central-Station 
Office 

The  Athens  Railway  &  Electric  Company,  of  Athens,  Ga., 
recently  opened  a  new  downtown  sales  office  that  probabl) 


FIG.    I — CENTRAL-STATION    NIGHT  DISPLAY,  ATHENS 

has  few  equals  among  other  cities  of  its  size.  The  old 
office  of  the  company  was  found  tn  he  just  so  far  out  "i 
the  line  of  travel  that  few  people  called  unless  actually 
necessary.  On  this  account  it  was  difficut  to  show  new  ap- 
pliances t<>  advantage  or  to  get  as  close  to  the  customers 
as  was  thought   desirable,      llic  new    location  occupies  the 


best  corner  in  the  city,  anil,  as  shown  in  Fig.  1,  everything 
possible  has  been  done  in  the  way  of  electrical  displays  to 
draw   attention   to   it. 

The  front  of  the  "Electric  Shop"  has  been  designed  with 
particular  reference  to  the  needs  of  a  central-station  office. 
The  heavy,  massive  door  fitted  with  beveled  plate  glass  is 


FIG.  2 — SHOWROOM    window    of   ATHENS   RAILWAY    .s    ELE(  1 1;  k 
COMPANY 

located  at  one  side  of  tin-  front,  leaving  a  clear  window 
pace  of  19  ft.  Over  the  window  on  the  small  panes  is 
painted  in  transparent  letters  the  legend,  "If  It's  Modern 
It's  Electrical."  Hanging  from  the  transom  bar  is  a 
cream-colored  silk  curtain. 

Practically  all  the  stores  in  the  city  are  painted  green  or 
red,  and  for  that  reason  and  to  make  the  "Electric  Shop" 
distinctive,   it   was  decided   to   paint   the    front    a  light   cream 

color  and  to  finish  it  in  French  enamel.  This  color  scheme 
brings  the  location  into  -rr.ii  prominence.  I  he  window 
has  no  bench,  the  lower  sill  being  on  the  floor  level.  A 
movabL  back]  round  can  be  made  with  screens  which  match 
the  interior  finish,  so  that  any  size  display  can  be  exhibited. 
It  is  thus  an  easy  matter  to  install  model  kitchens,  living 
rooms,  machine  shops  or  other   large   display. 

Woodwork  and  furniture  are  dark  oak,  the  cushion! 
o|  red  Spanish  leather,  and  the  wainscoting  is  finished  to 
match.  The  cashier's  cage  is  at  the  rear  and  the  display 
tables  are  SO  arranged  that  every  one  coming  111  to 
hills  or  exchange  lamps  must  pass  the  entire  display.  No 
desks  are  used,  it  having  been  thought  host  to  depend  on 
plain   writing  tallies   and   a   good   filing   cabinet. 

The  main  lighting  of  the  room  is  furnished  by  seven 
watt  tungsten  lamps  in  Veluria  anil  Urnolite  fixtures.  The 
window  is  lighted  by  twenty  100-watt  tungsten  lamps  in 
X-ray  scoop  reflectors  installed  along  the  tt  1  1  bar. 
I  he  total  connected  load  is  thus  5500  watts  over  only  1300 
sq.  ft.  Two  16-in.  oscillating  fans  are  permanently  at- 
tached to  each  side  wall,  the  connections  being  made  under 
the  base,  and  opening's  are  available  for  other  fans  in 
various  i'  room. 

\loii-    each    side    wall    above    the    wainscoting    are    flush 

1   5   ft.   apart  so  that   electric  devices  can 

be    plugged     in     anywhere.       five    other     receptacles     are 

mounted   in   the  baseboard   at    the    window    for  connecting 

window    displays.      In    the    Ceiling    above    the    window    are 

also   four  ou  idling  fixture  displays.     In  general 

all  the  wiring  is  so  laid  out  that  it  is  believed  it  will  not  be 

run  any  exposed  or  temporary  wiring  for  any 

\    15-kw    transformer   supplies    the   store 

and  decorative  lighting. 
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Illumination  and  Wiring 

Postal  Car  Illumination  Tests  by  Baltimore  &  Ohio 
Railroad 

The  visual  work  performed  in  a  railway  postal  car 
requires  a  high  quality  of  illumination,  while  the  long  hours 
of  service  make  difficult  the  problem  of  furnishing  a  reliable 
and  economical  supply  of  light. 


Tests  were  made  comparing  (a)  Pintsch  gas  and  elec- 
tricity, (b)  different  types  of  reflectors  and  diffusers,  (c) 
types  and  arrangements  of  lighting  units.  Studies  were 
made  of  both  illumination  results  and  the  visual  intensities 
necessary  for  various  kinds  of  work. 

Two  important  conclusions  brought  out  by  the  tests  were 
that:  (1)  Adequate  illumination  can  be  provided  with 
present  light  quantities  if  sources  are  properly  arranged 
and  reflectored.     (2)  The  intensity  of  illumination  required 


AVERAGE     RESULTS     OF     ILLUMINATION     TESTS     IN     POSTAL     CAR 


Mirrored  glass  (5-ft.  spacing) . 

Prismatic  clear  (5-ft.) 

Prismatic  clear  (7. 5-ft.) 

Heavy-density  opal  (5-ft.).  .  .  . 
Heavy-density  opal  (7. 5-ft.) . . 

Medium-density  opal  (5-ft.) . . 
Prismatic  satin  finish  (5-ft.) . . 
Aluminumized  metal  (5-ft.) .  . 
Aluminumized  metal  (7. 5-ft.) . 
Medium-density  opal  (5-ft.).  . 


Medium-density  opal  (7. 5-ft.). 

Enameled  metal  (5-ft.) 

Enameled  metal  (7. 5 -ft.) 

Heavy-density  opal  (5-ft.) 
Medium-density  opal  (5-ft.) . . . 


Entire  Car,  Foot- 
Foot-              per  Cent  Candles 
Candles               Useful  Center 
Lumens  of  Car 


BAG-RACK  SECTION 


LETTF.R-CASE    btCTION 


Foot- 
Candles 
Mouth 


56.4 

42.8 
39.0 
44.2 
45.3 
41.1 


Reflecting  and  diffusing  (5-ft.) 

Bare  lamps  (5-ft.) 

Aluminumized  metal,  15-watt  (5-ft.) . 
Mirrored  glass,  50-watt  indirect  (10-ft.). 


Foot- 
Candles 
Vertical  on 
Paper  Box 


Horizontal 
Foot- 
Candles 


Vertical 
Foot- 
Candles 


3.77 
3.45 
2.47 


10.75 
7.  SI 
6.94 
7.69 


2.72 
2.28 
1.90 


4.09 
3.63 
3.46 


1.94 
1  .69 
1.49 


Storage 
Section. 

Foot- 
Candles 


3.04 

2.96 
2.74 
3.03 
2.43 
2.96 

2.36 
2.74 
2. 52 
2.84 
2.87 

2.18 


To  obtain  further  data  on  the  subject  of  postal-car 
lighting  the  Baltimore  &  Ohio  Railroad,  through  its  elec- 
trical engineer,  Mr.  J.  H.  Davis,  has  been  carrying  out  an 
extensive  series  of  tests,  using  one  of  the  latest  6o-ft.  steel 
postal  cars  of  the  company's  equipment.  A  number  of 
illuminating  experts  and  manufacturers'  representatives 
assisted  in  making  the  tests.  To  insure  the  greatest  accu- 
racy of  results  the  instruments  and  lamps  used  were  cali- 
brated by  the  National  Bureau  of  Standards,  which  also 
made  photometric  curves  of  the  light  units  tested 


for  posta.-jar  work  has  been  overestimated.  With  direct 
lighting  it  was  shown  that  the  avoidance  of  shadows  de- 
termines the  correct  location  of  the  units. 

In  studying  reflectors  the  four  qualities  considered  were: 
Effect  of  resultant  illumination  on  the  eye  (0.44),  relative 
efficiency  (0.30),  cleaning  considerations  (0.18)  and  liabil- 
ity to  breakage  (0.08),  values  being  assigned  in  the  pro- 
portion of  the  decimals  above  given.  On  this  basis  the 
relative  suitability  of  the  various  types  of  reflectors  for 
postal-car  lighting  was  found  to  be  as  follows:     (Is!  Heavy- 
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°    Illumination  Efficiency  and  Uniformity  Stations.       Lamps  at  5  ft.  Spacinq 
i    Vertical  Illumination  Stations.  -1 

+   Intensity  Test  Station. 
©  Lamp  Locations. 


Lamps  at  7s  ft  Spacinq 

PIGS.     I     AND    2 LAMP    SI    W    1NG      M'    TEST    STATIONS    IN     CAR 


The  investigation  was  confined  particularly  to  the  ques- 
tion of  providing  proper  and  adequate  illumination,  such 
matters  as  maintenance,  operating  problems  and  most  de- 
sirable illuminants  not  being  considered  further  than  with 
respect  to  their  influence  on  the  quality  of  illumination 
furnished. 


density  opal  glazed  reflecting  surface  (specially  designed 
for  car-lighting  service),  (2)  medium  density  opal  glazed 
reflecting  surface,  (3)  porcelain-enameled  metal,  (4) 
medium-density  opal  depolished  reflecting  surface,  (5)  in- 
direct lighting  with  enameled  reflectors  for  gas  lighting, 
(6)   mirrored  glass   (direct  lighting),    (7)    prismatic  clear, 
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(8;    prismatic    satin    finish,     (9)     reflecting    and    diffusing 
tlobi  ■ 

Tests  to  determine  the  intensities  required  for  comfort- 
able reading  indicated  marked  differences  between  the  illu- 
mination afforded  by  different  equipments.  In  one  class  the 
specular  element  predominated,  as  in  direct-lighting  v  n 
employing  mirrored  glass,  porcelain-enameled,  heavy- 
density  opal  reflectors,  etc.  In  the  other  class  the  illumi- 
nation was  largely  diffuse,  coming  from  diffusing  globes, 
opal  reflectors,  aluminumized  metal  ami  prismatic  reflectors. 
This  latter  class  of  diffuse  reflectors  required,  it  was  found, 
approximately  Ho  per  cent  of  the  illumination  needed  with 
the  first  class. 

A  minimum  intensity  of  2.25  ft.-candles  on  the  reading 
plane  was  found  to  be  a  safe  value  for  continuous  close 
visual  work  under  lighting  units  of  the  diffused  class.  In 
the  s;ni]e  way,  3.5  ft.-candles  was  found  "ample,"  while 
higher  values  were  shown  to  be  unnecessary  for  adequate 
service.  One-half  or  less  of  the  minimum  intensity  was 
required  at  the  mouths  of  the  mail  bags  111  the  bag  racks. 
on  the  faces  of  letter  cases  and  in  the  storage  section-. 

I  1m  averagi  results  of  illumination  tests,  with  the  priii 
cipal  electric  reflector  units  and  arrangements,  are  given 
in  tin  table,  while  Figs.  1  and  2  show  the  arrangement  of  tin 
test  car,  giving  the  location  of  the  lighting  units  and  the 
test  stations.  The  efficiency  of  the  system  is  taken  as  the 
ratio  of  the  light  falling  on  the  working  plane  to  the  total 
light  flux  generated  by  the  lamps. 

The  1  fifectiveness  of  proper  reflectors  is  shown  by  the  in- 
crease 'if  220  per  cent  thus  obtained,  compared  with  the  in- 
tensity projected  on  the  working  plane  by  bare  lamps  alone. 
When  this  observation  was  made  the  car  ceilings  had  just 
been  painted  a  dead  white,  thus  favoring  the  bare  lamps 
in  contrast  to  the  reflectored  units.  Further,  the  glare  ob- 
tained from  the  hare  lamps  is  found  to  render  the  eye  less 
efficient    and   more   susceptible  to  strain. 

The  minimum  and  maximum  initial  illumination  values, 
as  well  as  the  service  illumination  value,  required  under 
the  Post  Office  Department's  specifications,  were  determined 
as  a  result  of  the  comprehensive  tests  above  cited. 


Wiring  of  Large  Buildings 

In  a  paper  recently  presented  by  Mr.  W.  K.  Stacy  before 
a  meeting  of  engineers  and  scientific  men  in  Spokane  the 
general  considerations  to  lie  dealt  with  in  wiring  large 
buildings  were  discussed. 

The  author  stated  that  the  first  and  chief  consideration 
in  arranging  for  the  wiring  of  a  large  building  is  to  provide 
adequate  specifications;  next  that  these  specifications  he 
submitted  to  reputable  contractors  for  bids,  and  last  that 
a  competent  inspector  keep  .1  watchful  eye  upon  the  work 
to  see  that  no  material  or  workmanship  is  allowed  to  enter 
the  installation  which  does  not  conform  with  the    pecifica 

tions. 

The  scope  of  specifications  submitted  10  the  contractot 
varies    it    present    from  the   ludicrous   51  itement   that   "the 
wiring  shall  conform  to  the   National   I  lectrical  Code;  the 
wire   shall   have  a  conductivity  of  0.1, S   Alalthicsscn   st 

ard  an. I  lie  as  g 1  as  Smith  ami   Brown's"  to  a  complete 

and  effective  set  of  written  specifications  accompani 

in-  of  circuits  ami  drawings  showing  the  locatio 
apparatus,  conduit  runs  and  tin        1  Fi  r  each  pan 

of  iln    circuit. 

\  case  was  cited  by  Mr.  Stacy  wherein  .1  set  01  50  called 

riS    was    submitted    to    .six    electrical    COntrai 

Mi,     pecifications  were  incomplete  ami  contained  conflict 
ing  paragraphs.     Each  contractor  -pent   about  $200  worth 
oi  time  in  placing  his  interpretation  mi  thi 
ami  obtaining  figures   for  Ins  bid.     The  result  was  that  the 
architect      received     six     bids     according     to     six     diflfi 


specifications  .1;  six  different  prices.  He  then  realized  that 
he  had  no  comparative  basis  upon  which  to  let  the  con- 
tract. All  bids  were  therefore  rejected  and  a  compk 
of  specifications  was  placed  in  the  hands  of  each  contractor. 
The  contractors  then  knew  upon  what  they  were  to  bid  and 
the  negotiation  was  clear-cut  and  businesslike.  The  pruces? 
saved  time  for  all  concerned    li  possible  conflicts 

with  the  city  and  insurance  inspection  departments. 

Assuming  that  the  contract  for  electrical  equipment  is  to 
be  let  independentl)  oi  other  building  construction,  it  should 
tated  in  the  first  paragraph  of  the  electrical  specifica- 
tions that  tin  work  1-  to  be  done  and  the  material  is  to  be 
furnished  in  conformity  with  tin  following:  hirst,  Ameri- 
can Institute  of  Architects'  "Instructions  to  Bidd 
mil,  National  Electrical  I  ode,  and,  third,  the  ordinances 
of  the  city  in  which  the  work  is  to  be  done.  Consideration 
should  also  be  given  to  the  central-station  company's  re- 
quirements to  secure  the  best  operating  ami  maintenance 
condition  -. 

In  addition  to  including  the  architect's  instructions,  the 
National  Electrical  (  ode  and  the  city  ordinances,  the  speci- 
fications    I Id  enumet  ite  and  explain  the  following: 

A.     General  considerations  applicable  to  any  installation: 
General   conditions,   drawings,   record   drawings 
measurements,    material   ami   workmanship,   sampl 

11.]  appliances,  co-operation  with  other  contractors, 
men,  disputi  -.  n  pairs  and  renewal  of  material,  wire 
currenl  densities  and  potential  drop. 

II.     A  description  of  the  installation  in  question,  including 
a  list  of  drawings  and  enumeration  of  approved  maki 
such  apparatus  as  outlets,  conduits,  wire  ami   swit 

1        I  he  requirements  of  final  inspection,  tests.  Eurni 
of  auxiliary  apparatus  and  mention  1  m  nt. 

It  was  stated  that  the  depreciation  of  wiring  o\ 
installation  is  30  small  that  interest  alone  enters  materially 
to  offset,  from  a  financial  viewpoint,  the  lower  fire  hazard 
ami  lower  insurance  resulting  from  the  increased  cost  of 
superior  equipment  I  his  statement,  together  with  the  fact 
that  the  annual  lire  loss  in  the  United  States  is  $2.47  per 
capita  as  against  32  rent,  for  Europe,  was  used  as  an  argu- 
ment 111  favor  of  better  wiring  installations  more  carefully 
planned. 

Tin  speaker  said  that  the  satisfactory  installation 
11  convenient,  efficient,  economical  and  flexible,  but  that 
these  terms  an  interdependent.  In  this  connection  he  dis- 
cuss,-,! the  type  of  switchboard  best  fitted  for  this  class  of 
work  and  commented  upon  the  suitable  location  of  such  a 
board  to  facilitate  the  work  of  the  attendant. 

Another  important  consideration  not  t"  he  overlooked  is 
voltage  variation.     Nothing  repels  a  tenant  so  strongly  as 
fluctuating  or  unsteadj    light.     An  increase  or  decrea 
1   per  cent   in  the  voltage  will  cause  a  modern  incandescent 
lamp  to  increase  or  decrease  4  per  cent  in  brilliancy. 
great  the  change  must  he  to  be  noticeable  to  the  eye  depends 
on  the  intensity  "f  the  light,  the  individual  and  on  the  colors 
reflecting  the  light.     In  general,   1   per  cut   should  he  the 
maximum  allowable  variation  in  voltage  in  any  part  of  the 
system.     The  National    Electrical  Code  specifies  mini 
1   currents,   hut   these  take   into 
ition  nnl\   the  limitations  of  heating  and  not  the  poten- 
tial drop.     Hence  this  factor  irefully  calculated 
illuminatii  ■■ 

In  conclusion  th<  0,1  that  to  di 

v.t   of  specifications  it  insult  the  d 

'litect  ami  an  electrical 
has    certain    more  -finite 

desires   which    are   to   he   carried   out   to  meet    commercial 
result-  he  alone  knows  his  financial 

limitations.     It  is  therefore  necessary  for  the  three  parties 
to  understand   e;  analyze   the  com' 

and    synthesize  opinions   in   such   a   way 

ign  which  will  best  suit  the  requirements  of  all 
rned. 
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An  Electric  Hulletin  for  Elevated  Trains 

In  the  train  dispatcher's  office  at  the  Sullivan  Square  sta- 
tion of  the  Boston  I  levated  Railway  the  attention  of  the 
visitor  is  attracted  by  an  automatic  train  annunciator  board 
about  6  ft.  long,  mounted  above  the  telephone  exchange 
desk.  Tins  d.\  ice  is  a  track  model  showing  the  location  of 
all   signals   on    the   elevated    line    from   the   Charles   River 
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ELECTRIC   TRAIN    ANNUNCIATOR 

drawbridge,  about  1.5  miles  south.  It  also  shows  signals  at 
the  terminal  and  intermediate  stations.  The  miniature  track 
targets  consist  of  3-cp,  10-volt,  6-watt  incandescent  lamps, 
connected  with  the  main  signals  so  that  the  passage  of 
every  train  through  the  blocks  can  be  followed  by  the  dis- 
patcher. 

One  of  the  lamps  serves  to  show  when  the  drawbridge  is 
closed  or  open,  while  others  indicate  when  trains  are  stand- 
ing at  the  unloading  and  loading  platforms.  The  device 
thus  completely  visualizes  operation  and  is  a  great  con- 
venience in  the  prompt  and  regular  handling  of  traffic  in 
the  busy  Sullivan   Square  station. 


Recent  Telephone  Patents 

Subscriber's  Instrument  Circuit 
From  time  to  time  there  have  been  presented  many  dif- 
ferent circuits  for  common-battery  subscribers'  instruments, 
the  usual  difference  being  in  the  arrangement  of  the  essen- 
tial parts,  namely,  the  bell,  condenser,  induction  coil,  trans- 
mitter, receiver  and  hook  switch.     In  an  arrangement  made 
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INSTRUMENT    CIRCU  I  I 

by  Mr.  H.  P.  Clausen,  of  Chicago,  the  transmitter  and  one 
winding  of  the  induction  coil,  together  with  one  set  of  con- 
tacts of  the  hook  switch,  are  bridged  across  the  line.  The 
condenser  and  bell  in  series  are  also  connected  as  a  straight 
bridge  of  the  line.  The  receiver  and  the  remaining  wind- 
ing of  the  induction  coil  are  then  connected  in  series,  one 
end  of  the  coil  being  connected  between  the  bell  and  con- 


nsei  and  the  free  pole  of  the  receiver  being  connected  to 
the  remaining  contact  of  the  hook  switch.  The  arrange- 
ment of  the  circuit  is  shown  in  the  illustration  which  is 
reproduced  herewith. 

Mr.  Clausen  has  assigned  the  patent  granted  to  him  for 
this  device  to  the  Stromberg-Carlson  Telephone  Manufac- 
turing  Company,   of   Chicago. 

Selective  Line  Switch 

Under  this  title  Mr.  J.  H.  Swanson.  of  Minneapolis,  has 
patented  a  device  for  connecting  or  disconnecting  a  branch 
line  to  a  main  line  at  the  will  of  the  operator.  The  con- 
nection is  effected  by  means  of  a  special  relay,  two  of  the 
contacts  of  which  are  permanently  wired  to  the  branch-line 
circuit  and  the  registering  contacts  of  which  are  correspond- 
ingly wired  to  the  main  line.  The  relay  is  double-wound 
and  has  two  armatures.  The  main  armature  is  permanently 
magnetized  and  drives  the  line  contacts,  while  the  auxiliary 
armature  operates  a  circuit  including  one  of  the  relay  wind- 
ings and  a  local  battery.  The  main  winding  of  the  relay 
is  bridged  across  the  main  line  and  has  associated  with  it 
a  short-circuited  winding  to  prevent  response  to  alternat- 
ing currents.  An  application  of  direct  current  to  the  main 
line  operates  the  auxiliary  armature  of  the  relay,  thereby 
closing  the  actuating  coil  of  the  relay,  which  is  energized 
by  the  local  battery.  The  main  armature  of  the  relay  is 
thus  pulled  up  and  held  up,  attaching  the  branch  line  to  the 
main  line.  The  main  armature  will  remain  in  this  position 
when  once  the  circuit  has  been  closed,  as  the  armature  is 
a  permanent  magnet  and  will  adhere  to  the  pole.  The  ap- 
plication of  alternating  current  to  the  line  disturbs  the 
magnetic  balance  and  causes  the  main  armature  to  be 
released. 


Letters  to  the  Editors 

Transmission-Line  Construction 

To  the  Editors  of  the  Electrical  World: 

Sirs:  The  article  on  the  effect  of  the  sleet  storm  on 
distributing  lines  at  Rochester,  N.  Y.,  in  your  issue  of  Feb. 
22,  1913,  conveys  what  seems  to  the  writer  an  incorrect 
impression,  or,  in  any  event,  an  impression  not  justified 
by  the  data  furnished. 

It  is  clearly  evident,  both  from  the  photographs  and  the 
text,  that  a  very  large  part  of  the  failure  of  the  lines  was 
due  to  loads  other  than  the  wind  and  ice  upon  the  wires. 
It  would  appear  from  the  views  shown  that  the  wires, 
insulators  and  pins  survived  the  test  fairly  well.  This 
may  not  be  true  in  fact,  nor  has  the  writer  any  informa- 
tion as  to  the  wire  stringing,  which,  as  is  frequently  the 
case,  may  have  been  too  tight. 

It  was  stated  that  the  maximum  wind  velocity  was  36 
miles  per  hour  and  the  maximum  thickness  of  ice  1.5  in. 
Even  assuming  that  1.5  in.  was  the  thickness  of  ice  all 
around  the  wire — that  is,  a  total  diameter  of  3  in.  plus  the 
wire  diameter — the  transverse  load  on  this  diameter  of  ice- 
covered  wire  at  the  pressure  corresponding  to  36  miles  per 
hour  would  be  less  than  the  loading  of  the  National  Elec- 
tric Light  Association  specifications,  and  not  more,  as 
might  be  inferred  from  the  article. 

Again,  it  may  be  doubted  whether  "ice  and  snow  load'' — ■ 
which  incidentally  is  a  vertical  compression — was  or  could 
be  imposed  upon  the  wires  in  sufficient  amount  to  cause 
failure  of  the  poles. 

It  would  appear,  therefore,  that  the  line  failure  was 
primarily  due  to  lack  of  tree  trimming,  guying  and,  pos- 
sibly, to  poles  of  insufficient  strength  for  a  high  and  fairly 
heavy  line.  There  is  no  conclusive  argument  given  to 
indicate  that  an  entirely  satisfactory  line  could  not  be  built 
without   recourse  to  underground  construction. 


March  29,  1913 


ELECTRICAL     WORLD 


683 


There  are  throughout  our  cities  many  lines  of  equal  or 
even  greater  height  and  weight  which  are  successfully 
serving  their  purpose,  and  it  would  appear  unjust  both 
to  those  lines  and  to  the  standard  specifications  to  suggest 
that  aerial  construction  cannot  be  successfully  maintained 
in  a  city  of  the  size  and  character  of  the  one  in  question. 

New  York,  N.  Y.  R.  D.  CowSibs. 


Possibilities  of  Society  for  Electrical  Development 

To  the  Editors  of  the  Electrical  World: 

Sirs: — The  newly  formed  Society  for  Electrical  Devel- 
opment represents  one  of  the  most  encouraging  movements 
in  the  electrical  industry  that  have  taken  place  for  some 
time.  From  the  personnel  of  its  officers  and  membership 
it  is  obvious  that  great  results  will  be  obtained.  Among 
the  objects  stated,  that  of  educating  the  public  in  the  use 
of  electricity  for  domestic  and  rural  purposes  is  likely  to 
prove  of  the  greatest  importance.  Having  been  in  contact 
with  all  phases  of  the  subject,  1  may,  perhaps,  be  pardoned 
for  offering  a  few  suggestions  as  to  the  mosl  effectivi 
methods   of  progress  in  this  direction. 

Undoubtedly  the  most  effective  means  of  reaching  the 
farmer  is  through  the  canvasser  who  goes  from  farm  to 
farm  and  personally  explains  the  advantages  of  what  he 
is  trying  to  sell.  Such  canvassers  by  utilizing  electric  auto- 
mobiles could  readily  make  use  of  a  small  outfit  of  repre- 
sentative equipment,  which,  operated  from  the  storage  bat- 
teries carried,  would  afford  the  farmer  and  his  wife  a  de- 
cisive object  lesson  in  the  advantages  of  electricity.  Such 
a  canvasser  would  also  supply  the  farmer  with  compre- 
hensive and  handsomely  illustrated  literature  to  be  con- 
sidered at  leisure. 

Supplementing  the  canvasser's  activities,  the  central  sta- 
tions should  have  model  showrooms,  fitted  with  all  kinds 
of  electrical  apparatus,  located  within  easy  distances  oi 
farming  communities,  and  at  intervals  special  lectures  could 
be  given  on  the  subject  to  which  the  farmers  should  be 
invited.  Such  lectures  should  be  arranged  not  only  for  the 
purpose  of  selling  apparatus  but  also  for  the  educational 
effect  as  well. 

Manufacturers  of  isolated-plant  equipment  should  follow 
the  same  course  and  should  be  able  to  advise  the  farmer 
what  equipment  to  adopt  for  the  source  of  energy  available, 
whether  water,  coal,  gas,  oil,  gasoline  or  wind. 

In  order  to  promote  the  use  of  electricity  on  the  farm, 
the  farmer  must  be  dealt  with  fairly  and  served  honestly; 
the  apparatus  being  simple,  convenient  and  reliable  in  oper- 
ation. He  should  be  supplied  with  equipment  specially 
suited  to  his  purposes  and  should  not  be  misguided  into 
buying  standard  equipment  originally  designed  for  other 
purposes  which  may  prove  a  handicap  instead  of  an  ad- 
vantage. 

Valuable  lessons  are  to  be  learned  from  German  prac- 
tice, where  electric  farming  has  been  carried  on  successfully 
on  a  wide  scale  for  more  than  fifteen  years,  using  among 
other  apparatus  electric  plows  of  from  40  hp  to  100  hp.  It 
is  strange  indeed  that  the  first  furrow  is  yet  to  be  turned  by 
an  electric  plow  in  the  United  States.  A  leading  feature 
of  German  agricultural  electricity  is  the  use  of  narrow- 
gage  field  railways  for  moving  crops  to  the  barns.  Refrig- 
erating and  ice-making  plants  and  by-produd  factories  also 
augment  German  agricultural  prosperity,  harming  in  Ger- 
many is  conducted  along  the  same  lines  as  industrial  ami 
manufacturing  undertakings  and  is  just  as  much  "i  a  sci- 
ence. Competent  engineers  are  employed  and  imp 
nients  are  constantly  being  made. 

It  should  be  among  the  duties  of  the  Society  tor  Elec- 
trical Development,  and  cspeciolh  also  of  the  National  Elec- 
tric Lighl  Association,  to  assist  in  bringing  rural  and  do- 
mestic electricity  in  the  United  States  to  the  high  point  of 


development  attained  in  Germany,  for  not  only  will  this 
redound  to  their  own  benefit  and  to  that  of  the  farmer 
but  it  will  also  be  of  material  assistance  to  the  general 
public  in  the  reduction  of  the  cost  of  living.  Indeed,  the 
rapidly  increasing  use  ot  electricity  by  the  farmer  is  one  of 
the  most  important  developments  now  taking  place  in  this 
country. 

Electricity  is  undoubtedly  the  greatest  agent  of  agricul- 
tural progress  and  the  great  emancipator  of  the  toiler.  A 
motor  of  even  diminutive  size  does  the  work  of  a  man  at 
far  less  expense,  while  larger  units  economically  supplant 
farm  draft  animals,  whose  consumption  of  farm  produce  is 
an  enormous  item.  Thus  in  supplanting  labor  electricity  has 
a  profound  effect  upon  agriculture  since  agriculture  de- 
mands a  large  amount  of  labor  compared  with  the  skill 
involved. 

The  variety  of  uses  to  which  electricity  may  be  pu 
the  farm  is  surprising.  It  is  used  for  lighting,  heating, 
cooking  and  ironing,  and  other  results  are  accompli 
while  the  uses  of  motors  are  manifold.  The  latter  can  be 
employed  in  almost  every  operation  from  plowing  to  the 
delivery  of  the  finished  product,  including  harvesting,  lum- 
bering, irrigation,  laundering  and  dairy  and  various  other 
domestic    uses. 

Electric    farming  for   central-station    concerns 

one  of  the  best  methods  of  establishing  a  good  load-factor, 
(t  opens  up  an  enormous  market  for  new  machinery  and 
consequently   works  a  new  era  in   electrical  industry. 

New  York,  N.  Y.  Frank  Koester. 


Skin  Effect 

To  the  Editors  of  the  Electrical  World: 

Sirs: — In  regard  to  the  question  of  skin  effect  in  cylin- 
drical conductors,  on  which  there  has  been  some  discussion 
recently  in  your  columns,  1  wish  to  call  attention  to  an- 
other formula  for  the  calculation  of  alternating-current  re- 
sistance of  cylindrical  conductors.  This  formula,  which  is 
not  used  very  extensively,  though  it  is  perfectly  general  and 
very  suitable  for  numerical  calculations,  is  as  follows : 

R  =  R,r  (ma) 
where 

R  =  alternating-current  resistance 

i?„=  direct-current  resistance 

ma    bcr  (ma  \  !<,/  (  ma) -\-bci  (ma)  bci' (ma) 

r("",)  =   2  ,m,n    I-  bet' 

m  =  2*\   2A 

0 

/  =  frequency. 

•j.  —  permeability. 

p  =  specific   resistance. 

a  =  radius  of  conductors. 

To  obtain  the  value  of  r  (ma)  from  the  above  formula 
is  a  laborious  process,  but  Professor  Pedi  cently 

worked    out    a    very    valuable    table    giving    the    values    of 
r  (  ma)  for  values  of  ma  from  o  to  6  for  inter-. 
This  discussion  will  be   Found  in  the  Jahrbuch  der  Draht- 
iosen    Telegraphic.    Vol.    4,    1  5,    under   the    title 

"Wirbelstromverluste    in    und    effektiver    Widerstand    von 
geraden,  runden   Metallzylindern,"  by   P.  0.   Pedersen. 

For  \  lIui  -     I   ma  >  6  the  1  '  m  be 

put  to  a  high  degree  of  approximation  in  the  following  sim- 
ple form  : 

r  (ma)  =  0.35355 

With  the  aid  of  the  table  given  by  Prof.  Pedersen  one 

can   compute   very   readily  b\    the  above   formula  the  alter- 
nating-current  resistance  of  any   size  of  wire  at  any   fre- 
mula  is  perfectly  general  and  can  be  used 
for  iron   as  well   as   for  copper  wires. 

Washington,  I'  ihen. 
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Field  of  the  Operating  Engineer 

A  Record  of  Practice,  Experience,  New  Ideas  and  Interesting 
Problems— Notes  on  Practical  Subjects — Questions  and  Answers 


Remote  Control  of  Two-Rate  Meters  for  Off- 
Peak  Service 

The  Jefferson  Electric  Company,  of  Jefferson,  la.,  em- 
ploys a  two-rate  schedule  of  commercial  charges  which  is 
applied  to  many  installations  in  the  local  business  district 
besides  being  extended  to  residences  in  which  electric 
ranges  are  in  use. 

The  rates  for  this  service  are  8  cents  per  kw-hr.  for 
energy  used  during  the  hours  included  in  the  accompanying 
table,  and  3J/2  cents  per  kw-hr.  for  all  used  during  any 
other  hours.  In  addition  to  these  charges  for  energy  con- 
sumed, the  company  also  makes  a  service  charge  of  40  cents 
per  month,  which  is  its  only  minimum  charge. 

In  connection  with  the  double  system  of  charging  above 
outlined,  a  number  of  two-rate  meters  have  been  improvised 
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from  ordinary  single-phase  induction-type  meters  bv  apply- 
ing across  the  potential  coils  either  the  full  rated  voltage 
or  a  reduced  voltage.  This  requires,  of  course,  three  serv- 
ice  wires  for  each  installation,  but  the  third  potential  wire 
may  be  installed  much  more  cheaply  than  the  others,  a  No. 
12  or  No.  14  triple-braid  weatherproof  iron  wire  being  suffi- 
cient for  outside  use. 

The  Jefferson  company  employs  a'noo-volt.  single-phase 
distribution  system  with  secondaries  operated  as  no-volt 
two-wire  circuits,  one  side  grounded.  For  the  two-rate 
meters  the  grounded  side  of  the  secondaries  is  connected 
to  the  series  coils,  so  that  the  earth  can  be  used,  if  desired, 
as  one  conductor  on  the  potential  service  to  the  meters. 

A  special  transformer  connection  furnishes  the  reduced 
potential,  about  50  volts,  necessary  to  make  the  speed  reduc- 
tion, in  the  ratio  of  8:3.5  on  the  two-rate  meters.  A  i-kw 
transformer,  arranged  for  1980  volts  primary  and  no  volts 
idary,  is  connected  to  the  noo-volt  feeder.  The  result- 
ing secondary  of  about  60  volts  is  then  connected  in  si 
with  a  no-volt  circuit  and  at  opposite  polaritv  so  that  the 
resulting  pressure  is  about  50  volts. 

The  change  from  50  volts  to  no  volts  on  the  potential 
wire  is  accomplished  by  a  three-point  time  switch  which 
can   if  nece  rol   all   the   two-rate   meters   on 


feeder.  The  accompanying  diagram  gives  a  general  outline 
of  the  system  of  connections.  The  number  of  meters  that 
could  be  supplied  with  potential  through  a  ground  connec- 
tion would,  of  course,  depend  on  the  resistance  of  the 
ground  and  the  degree  of  accuracy  required.  If  necessary 
the  grounded  sides  of  different  secondary  systems  could  be 
joined  together,  preferably  making  connections  at  trans- 
formers and  not  at  extreme  ends  of  secondaries. 

The  computation  of  bills  with  this  system,  is,  according 
to  the  local  management,  simplicity  itself.  The  kilowatt- 
hour  consumption  registered  simply  need  be  multiplied  by 
the  8-cent  rate  and  the  result  added  to  the  service  charge  of 
40  cents,  at  once  giving  the  monthly  bill. 

SCHEDULE    OF    JEFFERSON     ELECTRIC    COMPANY,    RATE    8    CENTS 
PER    KW-HR. 

May,     June    arid    July 7.00  p.m.  to  10.00  p.m. 

April    and    August    6.30  p.m.  to  10.00  p.m. 

March    and    September 6.00  p.m.  to  10.00  p.m. 

February   and    October    5.30  p.m.  to    9.30  p.m. 

November,    December   and   January    5.00  p.m.  to    9.00  pm. 

The  meter  thus  ceases  to  be  a  watt-hour  meter,  but  be- 
comes an  aid  in  computing  a  fair  charge.  Some  objection 
may  be  offered  to  the  company's  lack  of  knowledge  of  the 
actual  kilowatt-hours  the  customer  has  used,  but  this  should 
be  more  than  offset,  it  is  declared,  by  the  fact  that  he  has 
been  charged  the  proper  rate  at  the  proper  time  regardless 
of  the  service  for  which  the  energy  was  used. 

While  the  exact  accuracy  of  this  two-rate  meter  system 
is  open  to  question,  admits  Mr.  Percy  Gray,  manager  of 
the  Jefferson  company,  he  declares  that  for  practical  pur- 
1<  ises  it  is  quite  correct. 

The  potential  applied  to  the  two-rate  meter  must  of 
necessity  be  independent  of  the  potential  of  the  circuit  on 
which  the  meter  is  registering,  and  the  resulting  accuracy 
of  the  meters  will  be  affected  as  this  difference  varies. 

This  inaccuracy  may  be  minimized,  however.  ( I )  by 
careful  designing  of  the  secondary  distribution  systems  with 
a  view  to  close  regulation,  (2)  by  applying  the  potential 
service  to  the  grounded  side  of  the  secondary  at  the  trans- 
former so  that  one-half  of  the  potential  drop  from  trans- 
former to  meter  will  be  applied  to  the  potential  service  it- 
self, and  (3)  by  taking  the  potential  service  from  a  trans- 
former which  carries  a  load  of  average  character. 


Precautions  in  Shutting  Down  Economizers 

Following  an  investigation  of  the  fatal  explosion  of  the 
economizers  in  a  large  Eastern  power  plant,  in  which  it  was 
shown  that  the  principal  damage  resulted  from  the  econo- 
mizer  unit   idle   at  the   time,   the  investigators  give   some 
i  advice  for  observance  in  shutting  down  economizer 
nut  -   w  hen  not  in  service. 
Two  theories  were  brought  forward  to  explain  the  present 
-  nt.     According  to  the  first   an   explosive  mixture   of 
coal  gas  and  tar  might  have  been  confined  in  the  idle  econo- 
mizer, although  this  presupposes  both  poor  combustion  con- 
ditions in  the  furnace  itself  and  some  manner  of  firing  the 
explosive   gas    after   it    was   entrapped    in   the    economizer 
chamber.      The  other  and  more  probable  view  advanced  con- 
siders that  the  idle  unit  may  have  been  fully  or  partly  filled 
with  water  which  was  then  so  shut  off  that  internal  pres- 
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sures  generated  could  find  no  way  of  escape.  Leakage  in 
the  flue  dampers  might  have  admitted  hot  gases  to  the 
economizer  chamber,  raising  the  temperature  and  pressure 
of  the  confined  water  until  destruction  occurred. 

To  prevent  the  bursting  of  idle  economizers,  either  from 
gas  explosions  or  from  the  accumulation  of  water,  it  is  im- 
portant, therefore,  when  putting  them  out  of  service,  to 
open  up  the  soot  clean-outs  and  any  other  openings  that 
there  may  be  into  the  gas  chambers  and  to  close  the  damp- 
ers as  tightly  as  possible.  When  dampers  become  warped, 
or  do  not  fit  properly  for  any  other  reason,  thej  should  be- 
promptly  repaired.  It  is  also  highly  important  to  maintain 
the  safety  valves  on  economizers  in  good  condition,  at  all 
times.  If  they  leak  they  should  be  repaired  at  once,  instead 
of  being  screwed  down  tighter.  In  fact  it  would  be  well 
to  adopt  lock  valves  for  economizers,  so  that  they  cannot 
be  tampered  with  by  irresponsible  or  thoughtless  persons. 
To  guard  against  the  accumulation  of  steam  or  water  within 
the  idle  economizer,  its  blow-off  valve  and  aii  vent  should  be 
left  open,  so  that  no  harm  will  result  if  the  inlet  should 
leak  and  admit  water.  If  these  precautions  are  taken  in 
every  case,  according  to  the  inspection  division  of  the  Trav- 
elers' Insurance  Company,  of  Hartford,  Conn.,  which  made 
the  investigation,  the  two  causes  of  explosion  that  have 
been  suggested  in  connection  with  this  accident  will  be 
avoided,  and  safety  in  the  use  of  economizers  will  be  greatly 
promoted. 

Ice-Making  Operating  Practice  at  Durham,  N.  C. 

The  Durham  Traction  Company,  which  has  recently  been 
taken  over  by  H.  L.  Doherty  &  Company,  operates  a  com- 
bination lighting,  railway  and  ice-making  plant  at  Durham, 
N.  C.  The  generating  equipment  comprises  an  800-hp 
Hamilton  Corliss  cross-compound  engine  operating  con- 
densing and  directly  connected  to  a  600-kva,  2300-volt,  60- 
cycle  General  Electric  alternator ;  a  500-kw  Westinghouse 
turbo-alternator  set  of  the  same  characteristics  as  the  other 
unit ;  two  200-kw  machines  used  as  reserves,  and  a  200-kw 
rotary-converter  set   for  the  railway. 

The  boiler  equipment  comprises  two  250-hp  Stirling  and 
three  125-hp  Aultman  &  Taylor  boilers,  which  are  hand- 
fired  with  run-of-mine  coal  costing  $3.30  a  ton  delivered. 
Water  for  boiler  feed  and  other  purposes  is  purchased 
from  the  city  at  the  rate  of  12.5  cents  per  1000  gal.  net, 
so  that  for  economy  cooling  towers  are  employed.  Two 
types  of  tower  are  installed,  one  a  natural-draft  and  the 
other  a  forced-draft  tower — the  latter  not  being  used  ex- 
cept in  emergency. 

The  ice-making  equipment  consists  of  a  50.-ton  York  ma- 
chine operating  non-condensing,  and  at  the  present  time 
the  company  is  installing  a  50-ton  York  condensing  machine 
and  redesigning  the  ammonia  condensers  and  tank  rooms. 
The  Shipley  double-tube  condensing  system  of  the  York 
Manufacturing  Company  is  being  installed  and  an  accu- 
mulator for  pre-cooling  the  water.  When  the  installation 
is  completed  the  older  machine  will  be  used  only  as  a  spare 
unit,  since  50  tons  of  ice  a  day  is  more  than  ample  to  sup- 
ply the  present  demand.  The  new  unit  will  enable  a  great 
saving  to  be  effected,  inasmuch  as  the  old  unit  required 
from  30  lb.  to  32  lb.  of  steam  per  hp-hr.  while  the  new 
unit  is  guaranteed  to  operate  on  16  lb.  of  steam  per  hp-hr. 
F.conomy  of  Reciprocating  Unit 

Surprising  as  it  may  seem,  the  turbine  unit  is  not  regu- 
larly operated,  ordinarily,  the  company  claiming  that  the 
Corliss  unit  is  more  economical.  Or,  as  expressed  by  the 
general  manager  of  the  company,  a  saving  of  $10  a  day  in 
coal  is  effected  by  using  the  reciprocating  engine  set  instead 
of  the  turbo-alternator  set.  The  former  is  guaranteed  by 
the  builder  to  operate  on  13.25  lb.  of  steam  per  hp-hr.  when 
supplied  with  steam  at  145  lb.  pressure  at  the  throttle  and 
working  on  a  vacuum  of  26  in.     The  engine,  however,  is 


operated  on  a  boiler  pn  ssur<  of  100  lb.  and.  it  is  claimed, 
a  29-in.  vacuum.  The  turbo-alternator,  according  to  Mr.  K. 
L.  Lindsay,  general  manager,  was  bought  on  a  guarantee  of 
15  lb.  of  steam  per  brake  hp-hr. 

The  natural-draft  cooling  tower,  aside  from  the  fact  that 
it  requires  no  motor,  is  said  to  give  an  average  lower  tem- 
perature to  the  water  than  can  be  obtained  with  the  forced- 
draft  tower.  Some  time  ago  the  breaking  of  the  city  water 
main  necessitated  the  shutting  down  of  the  station  for  a 
number  of  hours  until  the  city  fire  department  ran  a  tem- 
porary hose  connection  from  a  hydrant  beyond  the  break. 
This  experience  resulted  in  the  building  of  a  60,000-gal. 
reservoir  under  the  natural-draft  cooling  tower  so  that  in- 
terruption from  such  a  cause  would  not  occur  again.  Even 
with  all  the  precautions  taken  to  save  water  not  used  in 
making  ice,  the  water  bill  of  the  company  averages  $150  a 
month. 

Distilled  Water  Supply  from   Engines 

The  condensation   from  the  ice  machine  and  1 
gine  will  be  sufficient  to  maki  ice  a  day. 

water  from  the  reboiler  is  forced  through  four  coolers  and 
then  through  a  set  of  three  cloth  filti  asses,  thence 

through  a  set  of  York  charcoal-brick  filters  and  then 
through  three  batteries  (two  in  a  battery)  of  charcoal  and 
silica-sand  filters,  whence  it  reaches  the  pre-cooler.  The 
latter  is  a  double-pipe  arrangement  in  a  tank,  wherein  am- 
monia is  expanded  directly  so  that  the  water  on  its  way  to 
the  freezing  cans  reaches  a  temperature  of  40  deg.  Fahr. 
or  lower.  There  is  a  6-ft.  by  6-ft.  by  14-ft.  storage  tank 
which  is  also  piped  with  coils  sufficient  to  maintain  the  tem- 
perature of  the  water  a  few  degrees  above  freezing  before 
it  reaches  the  cans.  A  new  tank  room  is  being  installed 
so  that  there  will  be  1295  cans  in  thi       h  in.  making 

it  possible  to  manufacture  100  tons  of  ice  a  day  if  necessary. 

The  storage  room  is  providei  ice  without 

stacking.  The  storage  room  is  piped  for  direct  expansion 
and  is  insulated  with  4  in.  of  cork  covered  with  cement. 
The  cork  is  laid  in  2-in.  layers,  between  which  is  a  >4-in. 
coating  of  cement,  while  the  cork  on  the  ceiling  and  floor 
is  laid  in  asphalt 

Ice  is  handled  by  means  of  a  pneumatic  hoist  and  hand- 
operated  crane.     The  steam  froi  gine  is  first 
passed  through  a  36-in.  Triumph  self-dumping  oil  trap  or 
separator,  which  is  said  to  be  effective  in  removing  tl 
from  the  steam. 

No  data  are  available  on  the  cost  of  manufacturing 
ice  other  than  that  it  can  be  manufactured  for  less  than  it 
can  be  delivered.     The  ice  is  retailed  by  the  company  at  the 
rate  of  40  cents  per  ion  lb.  in  small  pieces  and  30  cent 
100  lb.  in  rake-      If  two  sold  at  one  delivery,  the 

rate  1-  25  cents  per   too  lb. 


Function  of  Kicking  Coils 

We  have  a  with  a 

large  direct-current  generator  operating  upon  a  full  metallic  circuit.  When 
the  line  i     Frei  "  grounds  2nd  the  machine  generating  it?  normal  out- 

put, and  lightning  strikes  the  line,  dots  the  charge  come  in  past  the  ar- 
rester to  ils  before  it  passes  to  ground  or  does  it  take  a  direct 
path    to   ground    through    the   arrester3      If   the    charge    does    not   come   in 

iter    kindly    explain    how    the   kicking    coils   can    have   . 
fluence  on  the  charge'  C.  F    ' 

The  current  which  traverses  a  line  following 
discharge  is  of  very  high  frequency.     For  this  reason  the 
induction   coil   which   is   placed  in  the  circuit   offers  a  high 
impedance  to  the  passage  of  this  current  through  it.     The 
result    is   thi    creat  on  ential   back   of  tin 

across  the  arrester  and  the  subsequent  breaking 

down   <ii  the  medium  1  1  the  charge 

passes  to  ground.  Hence  it  will  be  seen  that  a  large  part 
of  the  charge  really  does  pass  the  arrester  to  the  coil  and 
later    is    backed    up    an  through    the    lightning 

arrester. 
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Generators,  Motors  and  Transformers 

Three-Phase  Series  Motor  as  a  Generator. — L  Binder 
and  E.  Dyhr. — The  conclusion  of  their  long,  illustrated 
article  on  the  generation  and  suppression  of  self-excited 
current  in  three-phase  series  machines.  The  physical  condi- 
tions which  produce  self-excitation  are  experimentally  in- 
vestigated with  a  three-phase  series  motor  of  the  Siemens- 
Schuckert  type.  When  the  brushes  are  displaced  for  oper- 
ation of  the  motor  as  a  generator  the  rotor  current  increases 
the  excitation.  For  this  reason  one  phase  circuit,  if  con- 
nected alone,  excites  itself  as  a  direct-current  series  genera- 
tor due  to  the  residual  and  produces  a  field  in  the  stator, 
this  field  being  stationary  in  space.  In  this  way  a  voltage 
is  impressed  also  in  the  two  other  phase  circuits,  and  they 
also  excite  themselves  when  they  are  closed.  The  currents 
produced  in  them  act  in  such  a  way  on  the  field  of  the  first 
phase  circuit  that  this  is  weakened  and  then  reversed  so 
that  the  direction  of  the  self-excited  current  is  reversed. 
Finally,  each  phase  circuit  excites  itself  with  alternating 
current  and  for  reasons  of  symmetry  a  rotary  field  is  pro- 
duced. This  is,  therefore,  finally  due  to  the  residual, 
and  to  prevent  its  formation  it  is  necessary  to  employ  a 
resistance  above  a  certain  limiting  value  which  can  be 
found  by  formulas  well  known  from  direct-current  practice. 
—Elek.  Zeit.,  Feb.  27,   1913. 

Separation  of  Leakage  Reactance  and  Direct  Magnetiz- 
ing Effect. — C.  S.  Wall.- — A  note  on  the  separation  of  the 
leakage  reactance  and  direct  magnetizing  effect  of  the  arma- 
ture of  a  star-connected  three-phase  synchronous  machine. 
One  phase  of  the  armature  is  short-circuited  to  the  star 
point,  and  the  machine  is  driven  at  a  known  speed  and 
excited  until  the  short-circuit  current  has  a  convenient 
value.     The   short-circuit  current   In  and   the  exciting  cur- 


FIG.     I DIAGRAM     SHOWING     USE     OF     OPEN-CIRCUIT     CHARAC- 
TERISTICS 

rent  Ie  are  read,  and  also  the  star  volts  V  for  one  of  the 
phases  which  are  not  short-circuited.  Then,  if  L  is  the 
coefficient  of  leakage  self-induction  for  one  phase,  and  if  / 
is  the  frequency,  V  =  2izfLIa.  The  value  of  L  is  thus 
obtained  by  means  of  a  single  reading  of  the  short-circuit 
current  Ia  and  of  the  corresponding  star  volts  for  one  of  the 
open    phases.     In    order   to    obtain   the  'direct    magnetizing 


effect,  the  volts  /'  are  marked  off  on  the  open-circuit  char- 
acteristics, as  shown  in  Fig.  1.  The  corresponding  excit- 
ing current  I'e  is  subtracted  from  the  exciting  current  le, 
and  the  difference  thus  obtained  is  the  direct  magnetizing 
effect  due  to  the  one  phase  in  terms  of  the  field  current. 
When  the  three  phases  are  short-circuited  the  direct  mag- 
netizing effect  is  three  times  that  due  to  one  phase  alone, 
and  hence  the  total  direct  magnetizing  effect  of  the  arma- 
ture can  readily  be  determined. — London  Electrician.  Feb. 
28,  1913. 

Theory  of  Commutation. — C.  L.  I?.  E.  Menges. — A  long 
letter,  illustrated  by  diagrams,  in  which  the  author  explains 
his  views  on  the  neutral  commutation  zone  with  reference 
to  a  recent  paper  by  G.  W.  Worrall. — London  Electrician. 
Feb.  28,  1913. 

Generation,  Transmission  and  Distribution 

Lauffen. —  Buggeln. — An  account  of  the  new  energy 
transmission  plant  which  has  just  been  opened  at  Lauffen 
on  the  Neckar,  in  Germany.  The  old  historical  plant  from 
which  energy  was  transmitted  twenty-two  years  ago  to  the 
electric  exhibition  in  Frankfort  has  been  dismantled  and 
the  equipment  rating  has  been  increased  from  1500  hp  to 
1800  hp.  Part  of  the  energy  is  used  in  a  cement  factory 
and  part  for  transmission  to  Heilbronn. — Elek.  Zeit.,  Feb. 

27.  1913. 

Electric  Pumping  in  Mines. — R.  Herzfeld. — A  paper  in 
abstract  read  before  the  (British)  Institution  of  Mining 
Engineers.  A  description  is  given  of  the  electrical  pump- 
ing plant  installed  at  the  Dover  Collieries.  Among  other 
features  of  the  installation  are  described  a  method  of  vary- 
ing the  output  of  the  pumps,  a  method  of  increasing  the 
load  of  the  alternators  by  means  of  fans,  a  fool-proof 
switch-gear,  and  the  drying  of  high-tension  motors  by 
means   of  low-tension   current. — London   Electrician,   Feb. 

28,  1913. 

Dangerous  Rises  of  Voltage. — W.  Petersen. — In  a  con- 
tinuation of  his  very  long  article  the  author  takes  up  pro- 
tective devices  against  dangerous  increases  of  voltage  on 
transmission  lines.  The  author  divides  them  into  three 
classes — protection  against  traveling  waves,  protection 
against  atmospheric  disturbances,  protection  against  rises 
of  voltage  due  to  interruptions.  The  paper  is  to  be  con- 
cluded.— Elek.  Zeit.,  Feb.  27,   1913. 

Trollhattan  Plant.- — The  conclusion  of  the  long,  illus- 
trated description  of  the  power  plant  at  Trollhattan, 
Sweden.  The  author  gives  details  of  the  construction  of 
the  insulators  and  of  the  circuit-breakers.  Oscillograms 
are  given  showing  the  operation  of  the  circuit-breakers. — 
London  Electrician.  Feb.  28,  1913. 

Installations,  Systems  and  Appliances 

Gas  Engine  Ignition  by  High-Tension  Oscillations. — 
M.  E.  Graber. — An  abstract  of  an  American  Physical  So- 
ciety paper.  The  principal  problem  in  electromagnetic  wave 
propagation  is  the  storing  up  of  the  maximum  of  energy 
in  the  aerial  with  the  minimum  heat  loss  in  the  spark-gap. 
The  inverse  problem  presents  itself  in  the  application  of 
high-tension  oscillatory  systems  to  gas-engine  ignition. 
Here  it  is  necessary  to  produce  a  spark  of  high  calorific 
quality  by  using  smaller  capacities  and  a  short  spark-gap. 
In  the  present  investigation  of  ignition  systems  the  primary 
source  of  energy  was  a  magneto  with  an  armature  wound  to 
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generate  from  7  volts  to  100  volts  at  from  80  r.p.m.  to  700 
r.p.m.  After  testing  a  number  of  high-tension  oscillatory 
systems,  a  modified  Tesla  transformer  was  found  to  give 
the  best  spark  for  ignition.  The  diagram  of  connections 
for  this  system  is  shown  in  Fig.  2.  The  armature  A  of 
the  magneto  supplies  current  to  the  main  circuit,  which  is 
made  and  broken  by  the  interrupter  K  once  in  every  r'ota 


FIG.    2 DIAGRAM    OF    CONNECTIONS 

tion  "i  the  armature.  The  oscillatory  discharge  across  the 
spark  gap  I'G  serves  as  an  interrupter  for  the  secondary 
of  the  Tesla  transformer  5".  When  C,  and  C„  are  properly 
adjusted,  the  secondary  5"  responds  strongly  to  the  oscilla- 
tions set  up  by  each  primary  spark-gap  discharge  and  the 
potential  difference  of  its  terminals  reaches  very  high 
values.  For  the  best  spark  at  low  speeds  the  primary  spark- 
gap  was  I'n  1111  0.6015  nl-  t0  0.0025  U1-  At  higher  speeds  the 
primary  spark-gap  was  from  0.0025  '"■  t0  0.0035  'n-  The 
high-tension  oscillatory  discharge  seems  impracticable  for 
automatic  ignition  because  (1)  the  hot  spark  requires  ad- 
justments of  capacity  and  spark-gaps  for  the  transition 
from  high  speed  to  low  speed  in  order  that  the  two  systems 
maj  have  the  same  oscillation  constant;  (2)  the  secondary 
condenser  insulation  breaks  down  under  the  high  potential 
stress  to  which  it  is  subjected;  (3)  undoubtedly  the  high 
calorific  quality  of  the  spark  at  the  high  speeds  was  due  to 
arcing,  as  the  hot  spark  differed  materially  from  the  ordi- 
nary Tesla  spark.  The  system  was  tested  on  two  cars  with 
satisfactory  results  for  high  speeds  but  indifferent  success 
for  low  speeds. — Physical  Review,  March,  1913. 

Electric  Cooking  and  Heating. — T.  P.  Wii.mshurst. — An 
illustrated  paper  in  abstract  read  before  the  (British  )  Insti- 
tution of  Electrical  Engineers  at  Birmingham.  The  rev- 
enue per  service  has  been  reduced  by  the  introduction  of 
metallic-filament  lamps;  for  this  the  cultivation  of  a  cook- 
ing  and  heating  load  is  mentioned  as  the  remedy,  the  exam 
pie  of  gas  cooking  being  quoted.  Klectric  cooking  and 
heating  are  considered  in  detail  and  their  advantages 
pointed  out.  Three  forms  of  water  heater  are  described. 
Finally,  methods  of  charging  for  energy  as  influencing 
cooking  and  heating  loads  are  discussed. — London  Elec- 
trician, Feb.  28,  1913. 

Wires,  Wiring  and  Conduits 

Wiling  Rules. — Some  proposed  modifications  ol  the 
standardization  rules  for  isolated  conductors  of  the  Ger- 
man Association  of  Electrical  Engineers.  An  account  is 
also  given  of  the  work  of  the  different  committees  of  this 
association  during  the  year  1912. — Elck.  Zeit.,  Feb.  27,  1013. 

Traction 

Gearing  Versus  Driving  Rod. — An  anonymous  article 
starting  with  a  discussion  of  the  usual  system  of  single 
gearing  and  pointing  out  the  advantages  of  double  gearing, 
especially  for  electric  locomotives.  The  question  of  gear- 
ing versus  driving-rod  transmission  for  electric  locomotives 
is  discussed  with  respect  to  structural  and  commercial  con- 
siderations.— Elck.   Zcit.,  Feb.  27.    1913. 

Electrophysics  and  Magnetism 

Excitation  of  Gamma  Rays  by  Alpha  Rays  of  Ionium 
and  Radio-thorium. — J.  Chadwick  and  A.  S.  Russell. — 
The  work  on  the  excitation  of  gamma  rays  by  alpha  rays, 
shown  first  by  Chadwick  in  the  case  of  the  alpha   rays  of 


radium  C,  has  been  extended  to  ionium.     A  preparal  i 
ionium  and  thorium  equal  in  alpha-ray  activity  to  3  milli- 
grams  of   radium,    after    purification    from    all    radioactive 
bodies   which    emit   beta  ma    rays,   was   found   to 

emit  a  small  but  easily  detectable  amount  of  gamma  radia- 
tion. .  This  radiation  is  shown  to  be  excited  by  the  alpha 
rays,  cither  in  the  ionium  itself  or  in  the  thorium  with 
which  it  was  mixed.  It  is  a  mixture  of  three  types  of 
radiation  differing  widely  in  penetrating  power 
of  these  has  a  value  of  absorption  coefficient  divided  by 
density  (A-^-D)  in  aluminum  of  400  cm"1;  the  second 
of  about  8.4  cm"1,  and  the  third  of  0.15  cm"1.  The  energy 
of  the  radiation  is  mainly  confined  to  the  softest  type. 
These  results,  in  light  of  Rutherford's  theory  of  the  origin 
of  the  beta  rays  and  gamma  rays  of  radioactive  substances, 
point  to  the  probability  that  the  three  types  of  radiations 
are  characteristic  radiations  of  ionium  of  different  series. 
It  has  been  found  also  that  radio-thorium  emits  a  small 
quantity  of  gamma  radiation,  but  a  detailed  study  of  its 
nature  has   not  been   made. — London    Electrician.    Feb.   28, 

i9x3- 
Chemical  Properties  and  Relative  Activities  of  the  Radio 

Products  of  Thorium. — H.  X.  McCoy  and  C.  H.  Viol.— 
An  account  of  an  experimental  investigation  in  which 
numerous  chemical  reactions  of  the  radioactive  products  of 
thorium  were  studied.  It  was  found  that  each  product  has 
its  own  characteristic  chemical  properties.  From  a  knowl- 
edge of  these  properties  methods  were  worked  out  for  the 
separation  of  the  various .  products  from  inactive  sub- 
stances  and    from  one  another  and  for  the  preparation  of 

ral  of  these  products  completely  free  from  radii 
impurities.  The  relative  activities  of  thorium  B-\-C-\-D 
and  thorium  X+emanation-M  were  determined  by  prepar- 
ing thorium  A"  entirely  free  from  B-\-C-\-D  and  determin- 
ing its  change  of  activity  with  time.  Knowing  the  periods 
of  each  of  the  substances,  the  activity  0 
found  to  be  0.427  of  that  of  thorium  A'-f emanation  A. 
By  determining  the  initial  activity  of  pure  radio-thorium 
and  its  change  of  activity  with  time,  it  was  found  that  the 
products  of  radio-thorium  are  5.23  tunes  as  active  as  the 
radio-thorium   itself.— Phil.    Mag..    March.    1913. 

Units,  Measurements  and  Instruments 

Charging  the  Needle  of  a  Quadrant  Electrometer. — 
Henry  A.  Erikson. — An  abstract  of  an  American  Physical 
Society  paper.  To  obtain  a 
conducting  quartz  fiber  of 
high  sensitiveness  is  difficult. 
The  method  here  describe.  I 
obviates  this  difficulty  and 
has  been  found  very  sati 
tory.  An  insulated  ioi 
tion  chamber  A  (Fig.  3)  is 
placed  above  the  quadrants 
and  is  separated  from  then 
by  a  metallic  plate  B.  which 
is  connected  to  the  ca 
the  instrument  and  prevents 
any  direct  induction  effect 
from  A  on  the  quadrants. 
The  supporting  stem  of  the 
needle  passes  through  the 
center  of  the  chamber  •/  and 
forms  a  central  electrode. 
The  air  inside  the  chamber  A 
is    ionized    bv   means    oi    the 

rays  from  a  small  polonium  plate  /'.  The  chamber  A  is 
connected  to  a  battery,  giving  the  desired  potential.  The 
ionization  current  set  up  charges  the  needle  to  the  potential 
of  A.  Experience  thus  far  has  shown  that  the  action  of  an 
electrometer  with  the  needle  charged  by  this  method  is  the 
same  as  when  the  needle  is  charged  by  means  of  a  conduct- 
ing fiber. — Physical  Review,  March.    [913. 


FIG.     3 — SECTION     THROUGH 

QUADRANT   electrometer 
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Kinematographii  Recording  o]  Ballistic  and  Physical 
Phenomena  with  the  Aid  of  the  Direct-Current  Quenched- 
Spark  Gap. — C.  Cranz  and  B.  Gi.atzel. — It  was  first  sug- 
gested  by  Mach  that  the  photographic  recording  of  phe- 
nomena which  run  their  course  in  an  extraordinarily  short 
space  of  time — for  instance,  the  motion  of  a  projectile  or 
the  explosive  effect  of  some  substance — could  be  effi 


FIG.   4 — CIRCUIT   DIAGRAM 

by  means  of  the  momentary  illumination  obtained  from  an 
electric  spark.  The  authors  describe  the  work  done  by 
others  along  this  line.  In  their  own  arrangement,  in  order 
to  produce  the  sparks,  high-frequency  oscillations  were  set 
up  by  a  "quenched-spark"  gap  and  oscillatory  circuit  con- 
nected to  direct-current  supply  mains.  Fig.  4  shows  the 
scheme  of  connections.  Cx  is  a  capacity,  consisting  of  a 
mica  condenser  variable  from  25.000  to  600,000  cm.  The 
self-induction  Lx  is  chosen  very  small,  in  order  to  obtain 
as  pure  an  aperiodic  impact  in  the  primary  circuit  as  is 
possible.  For  the  gap  a  Scheller  alcohol  spark-gap  was 
used.  The  secondary  circuit,  consisting  of  the  self-induc- 
tion L,  and  the  small  capacity  C,  (1800  cm),  is  coupled 
to  the  primary,  and  in  order  to  obtain  the  closest  possible 
coupling  both  primary  and  secondary  inductances  are  made 
in  the  form  of  flat  (pancake)  spirals,  laid  directly  the  one 
over  the  other.  The  spark-gap  P  is  placed  in  parallel 
with  C,  and  serves  for  illuminating  (as  can  be  seen  from 
the  optical  arrangement  shown  in  Fig.  5),  being  placed 
near  a  concave  mirror  of  short  focus.  This  mirror  casts 
upon  the  objective  O  a  picture  of  the  gap,  which  in  turn 
records  upon  a  rotating  film  the  phenomena  that  are  visi- 
ble at  the  point  P.  The  film  is  laid  upon  a  drum,  having  a 
circumference  of  89  cm  and  which  could  be  driven  at  a 
maximum  speed  of  9000  revolutions  per  second.  The  best 
electrical  connections  to  be  given  to  the  circuit  are  dis- 
cussed and  photographs  are  reproduced  showing  experi- 
mental results  in  photographing  shots  from  a  pistol.  The 
photograph  shows  clearly  that  with  steel-coated  bullets  the 
sealing  of  the  rifled  barrel  by  the  hullet  is  by  no  means 
complete,  but  that  as  a  result  of  the  high  pressure  some 
of  the  powder  gases  pass  between  the  bullet  and  the  bar- 


S0M — An  illustrated  account  of  an  investigation  carried 
out  in  the  1  British  )  National  Physical  Laboratory  on  a 
simple  Kelvin  double  bridge  for  comparing  two  nearly  equal 
low  resistances.  The  engineering  standards  committee's 
specification  for  ammeters  and  voltmeters  specifies  that  the 
shunts  to  be  used  with  first-grade  moving  coil  ammeters 
should  be  adjusted  to  give  a  drop,  at  their  maximum  cur- 
rent, of  0.075  volt  within  limits  of  =t  1  per  cent.  A  de- 
scription is  given  of  a  simple  form  of  Kelvin  bridge  which 
was  designed  for  the  purpose  of  testing  ammeter  shunts 
or  other  resistors,  the  resistances  of  which  are  set  nearly  to 
a  given  value  and  which  do  not  require  to  be  determined 
to  a  very  high  degree  of  accuracy.  It  consists  (see  Fig. 
6)  of  two  ratio  arms,  P  =  99.5  ohms,  and  Q,  the  resistance 
(lich  can  be  set  by  means  of  plugs  to  98.5,  99.5  or  ico.5 
ohms,  the  arms  being  joined  by  means  of  a  slide  wire  hav- 
ing a  resistance  of  1  ohm.  The  arms  p  and  q,  used  to 
bridge  over  the  connecting  piece  between  the  low-resistance 
resistors  R  and  X,  are  of  a  similar  resistance  material. 
The  coils  are  of  manganin  wire.  When  comparing  two 
nearly  equal  resistances  the  arms  Q  and  q  are  set  by  the 
plugs  to  be  99.5  ohms  each.  Thus,  when  the  slider  is  at  O 
(in  the  center  of  the  scale)  the  arms  P,  p  and  Q,  q  are 
exactly  100  ohms  each,  a  movement  of  the  slider  from  the 
center  to  either  end  of  the  wires  representing  a  difference 


FIG.    5 OPTICAL   ARRANGEMENT 

rel  and  in  consequence  leave  the  barrel  earlier  than  the 
bullet.  Only  after  a  certain  interval  does  the  bullet  fol- 
low, after  which  come  the  powder  gases.  At  the  same 
time,  the  records  show  quite  well  the  different  velocities 
or  propagation  possessed  by  the  gases  and  the  bullet. — Lon- 
don Electrician,  Feb.  28,   1913. 

Comparing  Nearly  Equal  Lore  Resistances. — S.  W.  Mel- 


bridge   FOR    COMPARING    LOW    RESISTANCES 

it  1  per  cent  between  the  resistances  of  R  and  X.  Should 
the  resistance  X  prove  to  be  more  than  1  per  cent  either 
high  or  low,  a  further  1  per  cent  in  either  direction  can 
be  added  by  changing  the  ratio  Q,  q  to  98.5  or  100.5,  as 
may  be  necessary.  The  multiple  switch  shown  in  the  dia- 
gram is  arranged  so  that  six  shunts  can  be  tested  at  the 
same  time.  The  limit  of  error  aimed  at  in  designing  the 
bridge  was  0.1  per  cent.  When  six  shunts  are  connected 
for  test  at  the  same  time,  the  error  with  the  bridge  coils 
adjusted  to  be  equal  to  within  1  part  in  10,000  does  not 
exceed  this  amount.  It  is  possible,  however,  to  work  to  a 
considerably  higher  degree  of  accuracy  if  only  one  or  two 
shunts  are  under  test  at  the  same  time.  The  resistance  of 
the  leads  connecting  the  resistors  X  to  the  bridge  is  imma- 
terial so  long  as  they  are  equal  to  those  used  for  connect- 
ing the  standard.  The  standard  resistances  for  use  with 
the  bridge  are  made  to  cover  all  the  ranges  given  in  the 
specification  and  are  constructed  of  a  number  of  manganin 
wires. — London  Electrician.  Feb.  28,  1913. 

Determining  the  Period  of  Electrical  Oscillations. — J.  C. 
Hubbard. — An  abstract  of  an  American  Physical  Society 
paper.  The  method  consists  in  starting  a  train  of  damped 
oscillations  and  in  determining  the  times  between  successive 
nodes.  Let  the  inductor  L  (see  Fig.  7s!  and  the  capacity  A." 
be  connected  in  parallel,  and  let  a  battery  B  be  connected 
in  series  with  the  inductor  and  resistor  R.     A  lever  I  is  in 
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the  circuit  and  when  struck  by  a  falling  weight  breaks  the 
circuit  and  starts  a  series  of  damped  oscillations.  The 
drop  chronograph  of  Webster  has  been  used  as  the  circuit- 
breaker.  A  carnage  moved  vertically  by  a  micrometer 
screw  carries  levers  2  and  3  and  their  stops  shown,  in  the 
figure.  The  falling  weight,  after  striking  I,  descends 
through  a  measured  distance  and  strikes  2.  Lever  2  turns 
on  11  s  axis  111  the  center  and  lifts 
lever  3  from  the  screw  which  is 
connected  to  the  quadrant  elec- 
trometer. The  switch  at  a  was 
opened  in  advance,  leaving  the 
quadrants  of  the  electrometer  free 
and  at  zero  potential.  It  will  be 
seen  that  connection  has  been 
established  between  the  electrom- 
eter and  the  oscillating  system 
only  during  the  instant  that  lever 
2  was  lifting  lever  3  from  the  sup- 
porting screw,  for  no  sooner  has 
lever  3  moved  than  connection 
with  the  electrometer  has  been 
broken.  Thus,  the  latter  has  been 
connected  across  the  condenser 
terminals  for  a  very  brief  instant 
and  at  a  time  after  the  starting  of 

the  train  of  oscillations  which  is  controlled  by  the  vertical 
height  of  lever  1  above  lever  2.  If  the  electrometer  reading 
i-i  zero,  connection  has  been  made  at  a  node  of  potential.  The 
method  of  procedure  consists  in  finding  the  first  five  nodes, 
1  lun  in  calculating  approximately  and  ascertaining  exactly 
by  trial  the  positions  of  the  tenth,  fifteenth,  twentieth, 
twenty-fifth,  fiftieth  and  one  hundredth.  Or,  if  the  period 
is  very  large,  sufficient  accuracy  may  be  reached  with  the 
determination  of  as  few  as  five  consecutive  nodes.  The 
height  of  fall  of  the  projectile  may  vary  from  a  few  centi- 
meters to  100  cm,  depending  upon  the  frequency  to  be 
measured.  The  greater  the  height  the  greater  the  distance 
between  successive  nodes  and  the  greater  the  accuracy  with 
which  they  are  determined. — Phys.  Rev.,  March,  1 9 1 3 . 


FIG.  7 DEVICE  FOR   DE- 
TERMINING   PERIOD 
OF  OSCILLATIONS 
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American  Civil  Engineers'   Pocket  Book.     Second  edi- 
tion, enlarged.    New  York :   John  Wiley  &  Sons.     1474 
pages,  over  1000  illus. 
This  book,  published  under  the  editorship  of  Mr.  Mans- 
field  Merriinan   and  other  eminent  engineers,   is  a   useful 
compilation.    The  electrical  engineer  will  be  interested  par- 
ticularly in  the  chapter  on  electric  railway  construction  and 
numerous  other  sections  which  must  interest  him  because 
hi   die  intimate  alliance  between  the  fields  of  the  electrical 
and  the  civil  engineer. 


Verlags    Katalog    auf   dem    Gebiete    dek    Mathematik 
\  \i  ikwissenschaften  Teciinik  Nebst  Grenzwissen- 
SCHAFTEN.      Leipzig    and    Berlin:      B.    G.    Teubner. 
Frontispiece  engraving  of  Leonhard  Ruler.     232  pages. 
The    catalog    of    publications    of    this    great     publishing 
house  is  a  most  interesting  volume,  replete  with  the  works 
of  the  great  mathematicians  and  physicists.    One  must  mar- 
vel  in  these  modern  days  at  the  altruism  of  a   firm  which 
publishes  works  the  circulation  of  which  is  so  small  that   a 
heavy  loss  must  be  incurred  by  the  publishers.     Besides  the 
Original  works  of  great  German  scholars,  there  are  transla- 
tions  from  the  English  and  French  among  which   we  may 
cite    Lord   Kelvin's  "Baltimore  Lectures  on   Light."    Love's 
'Elasticity."      I'erry's     "Applied      Mechanics."      Poim 
"Mathematical   Physics,"  and  others  too  numerous  to  men- 
tion.    In  the  field  of  electrical  engineering  there  are  to  be 


found  books  by  Sumec,  Rudenberg  and  Emde.     It  is  with 
great  pleasure  that  we  comment  on  this  admirable  catalog 
of   this   great   publishing   house,    which    has   aided   men   of 
science   so   much   in   the   printing   and   publishing   01 
writings. 


Stabilitat,  Labilitat  und  Pendelungen  in  der  Elektro- 
technik.  By  Dr.  Hans  Busch.  Leipzig:  S.  Hirzel. 
246  pages,  69  illus.  Price,  7  marks. 
It  seems  to  us  as  if  it  were  hardly  possible  to  select  a 
more  attractive  field  than  that  which  the  author  has  chosen, 
and  we  are  a  little  disappointed  that  he  has  not  treated  the 
subject  entirely  in  accordance  with  our  expectations.  A 
subject  so  replete  with  interest  and  so  full  of  applica- 
tions as  that  of  electric  oscillations  and  their  stability  must 
be  treated  with  extraordinary  skill  and  ingenuity  in  order 
to  satisfy  the  student.  The  great  tendency  to  generaliza- 
tion so  characteristic  of  the  average  mathematical  treatment 
of  any  subject  is  really  a  grave  fault.  Even  if  numerous 
examples  are  given,  as  the  author  of  this  book  has  done,  yet 
too  general  a  treatment  has  always  the  fault  that  it  is  diffi- 
cult to  follow  it  and  to  enter  into  a  thorough  understanding 
of  the  phenomena. 


Elementary  Principles  of  Electricity  axd  Magnetism 
for  Students  in  Engineering.     By  Robert  Harbison 
Hough,  Ph.  D.,  and  Walter  Martinus   Boehm,   Ph.  D. 
New    York:     The    Macmillan    Company.      234    pages. 
Price,  $1.10. 
This  book  is  an  interesting  text  with  numerous  good  ex- 
amples.     It    is   written    clearly    and    comprehensibly,    and, 
while  the  methods  chosen  are  rather  formal  and  indirect, 
it  is  not  altogether  objectionable  for  the  student  to  reach 
a  solution   from  different  angles.     We  prefer  to   follow   in 
the  treatment  of  electrodynamics  the  principles  of  Faraday 
and  Maxwell,  which  are  so  admirably  presented  in  a  thor- 
ough and  comprehensive   form   by  J.  J.   Thomson,   and.   to 
cite  an  instance,  it  is  hard  for  us  to  commend  the  use  of 
the  law  of  Biot-Savart.     The  writing  of  a  textbook  is  more 
difficult  than  the  writing  of  any  other  treatise,  and   in  re- 
viewing it  one  is  too  apt  to  draw  comparisons   with    I.    T. 
Thomson's  master  treatise.     The  book  may  be  commended. 


The  Stock  Exchange  from  Within.  By  William  C. 
Wan  Antwerp.  New  York :  Doubleday.  Page  &  Com- 
pany. 460  pages.  Price,  $1.50. 
All  those  who  are  interested  in  the  affairs  of  commerce 
and  industry  of  this  country  must  recognize  in  the  stock 
exchange  a  part  of  the  mechanism  of  modern  industry.  It 
has  long  been  understood  that  the  function  of  the  stock 
exchange,  besides  being  a  marketplace  for  the  securities 
of  the  most  important  corporations  of  this  country,  consists 
in  forecasting  the  future.  There  are  no  keener  minds  than 
the  minds  of  the  captains  of  industry  whose  capital  is  in- 
vested in  the  business  of  the  country.  These  men  are  con- 
cerned, not  with  the  past  and  the  present,  but  with  the  busi- 
ness of  the  future,  and  their  keen  outlook  upon  coming 
events  is  invariable  foreshadowed  in  the  prices  which  are 
established  on  the  stock  exchange  for  the  securities  of  big 
business  corporations.  Thus  it  has  lung  since  become  an 
established  fact  that  the  barometric  reading--  of  the  stock 
exchange  are  the  weather  forecasts  of  the  business  future. 
If  there  is  a  great  fall  in  the  prices  of  securities,  it  is  <ure 
that  there  will  be  a  reduced  volume  of  business;  if  there  is 
a  great  rise  in  prices  on  the  exchange,  better  business,  or 
even  a  boom,  is  thereby  foreshadowed.  Thus  it  bel 
every  careful  student  of  affairs  to  familiarize  himself  with 
this  barometer  of  business,  and  he  can  find  no  more  useful 
guide  than  this  book,  which  is  written  with  a  remarkable 
frankness  by  a  member  of  the  stock  exchange.  All  those 
who  or  interested  in  investments  and  in  business  enter- 
prises of  magnitude  will  find  it  useful  and  suggestive. 
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New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Conduit  Fittings 

The  H.  T.  Paiste  Company,  Philadelphia,  has  recently 
made  some  changes  in  its  line  of  pipe  taps  in  order  further 
to  standardize  these  conduit  fittings  and  to  minimize  the 
amount  of  stock  required  by  dealers.  As  now  arranged  the 
smallest  size  of  fittings  and  covers  fits  all  yi-'m.  and  J^-in. 
pipe  taps;  the  second  size  fits  all  i-in.  and  i^-'m.  taps  and 
the  third  size  all  lyi-'m.  and  2-in.  taps. 

These  changes  do  not  affect  in  any  way  the  size  and 
design  of  the  opening  in  the  J^-in.  and  %-in.  sizes  and  these 
still  fit  the  standard  receptacles  and  rosettes  used  in  wooden- 
molding  wiring. 


Two-Motor  Equipment  for  Variable-Speed  Printing 
Press 

A  fire  recently  destroyed  the  United  States  Express 
Company's  power  plant  at  Jersey  City,  which  plant  fur- 
nished direct  current  to  about  thirty  motors  ranging  from 
1  hp  to  25  hp.  An  agreement  was  entered  into  with  the 
local  central-station  company  for  emergency  service  by 
means  of  a  motor-generator  set,  it  being  understood,  how- 
ever, that  this  service  could  be  had  for  a  short  time  only. 
The  express  company  was  thus  confronted  with  the  prob- 
lem of  either  installing  a  new  plant  or  utilizing  the  local 
power  company's  two-phase,  220-volt,  60-cycle,  four-wire 
system.  The  latter  course  was  decided  upon,  the  building 
was  wired  and  two-phase  motors  were  ordered  for  the  vari- 
ous machines. 

In  changing  the  motors  a  situation  arose  which  caused 
considerable  trouble.     A  rotary  printing  press  was  equipped 


r 
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FIG.    I GENERAL    VIEW    OF    PRESS 

with  a  10-hp  slip-ring  induction  motor  operated  through  a 
drum-type  controller.  It  was  found  that  when  the  resist- 
ance of  the  controller  was  such  as  to  give  the  motor  the 
required  starting  torque  it  produced  almost  maximum  print- 
ing speed  of  the  press.  On  the  other  hand,  if  the  resist- 
ance were  increased  to  allow  for  the  proper  speed  regula- 
tions of  the  press,  the  motor  would  not  start,  and  conse- 


quently it  was  necessary  to  give  the  press  a  "kick-off"  in 
order  to  start  it.  For  "inching"  the  press  or  setting  the 
plates  it  was  necessary  to  bar  the  press  over  by  hand.  This 
equipment  was  not  satisfactory  to  the  printers,  and  when 


FIG.    2 VIEW    SHOWING    DRIVING    MOTORS 

a  new  press  was  subsequently  ordered  the  specifications 
were  drawn  so  as  to   eliminate  this  trouble. 

In  the  new  press  the  main  driving  shaft  was  to  run  at 
20  r.p.m.  for  the  threading-in  speed  and  at  an  operating 
speed  of  from  120  r.p.m.  to  220  r.p.m.  in  steps  of  not  more 
than  20  r.p.m.  The  press  was  to  be  controlled  from  a 
number  of  stations,  each  station  having  start,  stop  and  safe 
points,  threading-in  and  operating  speeds.  The  operating 
speed  was  to  be  controlled  by  a  lever  on  the  control  panel 
so  arranged  that  it  could  be  locked  at  any  operating  speed. 

A  system  was  devised  and  installed  by  the  Monitor  Con- 
troller Company,  Baltimore,  Md.,  using  two  Wagner  motors 
for  the  purpose.  A  master  controller  mounted  on  the  wall 
is  controlled  from  any  one  of  seven  control  stations  in- 
stalled about  the  press.  These  control  stations  are  a  com- 
bination lever  and  push  button,  the  lever  controlling  the 
starting,  stopping  and  safety  points  and  the  button  govern- 
ing the  acceleration  of  the  press.  Raising  the  lever  starts 
the  small  motor  which  operates  the  press  at  low  speed.  At 
this  speed  the  press  can  be  "teased"  or  "inched"  along  for 
any  part  of  a  revolution  with  perfect  control  and  safety. 
Moving  the  lever  in  the  down  position  stops  the  motor  and 
brings  into  play  a  solenoid  break  which  retards  the  press 
without  jar  or  strain.  The  down  position  of  the  lever  is 
also  the  safe  point,  and  consequently  it  is  necessary  for  the 
operator  to  move  the  lever  from  the  stop  or  safety  position 
up  to  neutral  position  before  the  press  can  be  started  from 
any  other  station.  Pressing  the  button  disconnects  the  small 
motor  and  connects  the  large  motor  in  circuit.  The  motion 
of  the  press  is  then  accelerated  to  the  operating  speed  as 
set  by  a  lever  on  the  control  panel.  The  rate  at  which  the 
speeding  up  is  accomplished  is  governed  automatically  by 
the  controller  which  is  so  arranged  that  the  acceleration  is 
uniform  no  matter  at  which  speed  the  regulating  lever  on 
the  panel  is  set. 
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It  is  said  that  the  new  press  can  be  plated  in  from  one- 
half  to  one-third  of  the  time  taken  with  the  old  press  and 
that  only  a  single  operator  is  required  instead  of  three. 


Portable  Medical  Battery 

In  the  small  battery  outfit,  suitable  for  medical  pur- 
poses and  for  massage  treatments,  manufactured  by  the 
Lindstrom,  Smith  Company,  218 
South  Wabash  Avenue,  Chicago, 
the  energy  is  obtained  from  two 
ordinary  dry  cells  through  two 
coils  which  can  be  connected  in 
various  ways  so  as  to  give  any 
current  that  may  be  desired  for 
the  purposes  stated.  One  coil  is 
provided  with  a  very  rapid  in- 
terrupter, while  the  other  coil  is 
provided  with  an  interrupter  giv- 
ing from  100  to  1000  interrup- 
tions per  minute,  the  latter  one 
being  suitable  for  massage  treat- 
ments. An  arrangement  is  made 
for  gradual  increase  of  current 
when  this  is  desired.  The  connection  of  the  cells  is  simple 
and  replacement  can  be  made  by  anyone. 


PORTABLE    MEDICAL    BAT- 
TERY 


Pneumatic  Conduit  Threader 

The  pneumatic  conduit  threader  is  a  device  for  threading 
wires  into  conduit  with  the  aid  of  compressed  air,  by  this 
means  accomplishing  easily  in  a 
few  seconds  the  threading  of  long 
runs  with  several  bends,  etc.,  which 
would  be  difficult  if  not  impossible 
by  the  ordinary  fish-tape  method.  A 
hand  pump  and  an  air  tank  make  up 
the  equipment  as  shown  in  the  illus- 
tration. From  the  tank  extends  a 
flexible  tube  for  connection  to  the 
conduit.  The  string  is  introduced 
into  this  air  line  from  a  reel  as 
shown,  being  hitched  to  a  "traveler" 
made  up  of  a  series  of  washers 
loosely  fitting  the  interior  diameter 
of  the  pipe. 

To  thread  a  conduit  the  tank  is 
first  filled  by  means  of  the  pump 
with  air  at  20  lb.  pressure.  Connec- 
tion is  then  made  by  the  conduit, 
and  the  traveler,  drawing  the  spring,  is  forced  through  the 
tube  by  the  air.  This  cord  may  be  used  directly  for  pulling 
in  ordinary  wires,  or  for  heavy  cables  a  heavier  wire  may 
be  first  drawn  through. 

As  an  example  of  the  machine's  operation  it  is  reported 
that  a  100-ft.  length  of  0.75-in.  conduit  containing  five 
elbows  and  four  offsets  was  threaded  in  three  seconds,  per- 


FHi.    2 — TRAVELER    PASSING    THROUGH    CONDUIT    WITH    STRING 

forming  a  service  that  would  otherwise  have  been  almost 
impossible  without  tearing  out  the  walls.  The  tank  can  be 
filled,  it  is  said,  by  fifteen  seconds'  work.  Complete,  the 
tank,  pump  and  hose  weigh  40  lb.  and  may  be  readily  moved 
from  place  to  place.  The  device  is  made  by  the  Pneu- 
matic Conduit  Threader  Company.  Inc.,  12  North  Eighth 
Street.  Richmond,  Ya. 


FIG.      I PNEUMATIC 

CONDUIT  THREADER 


Rotating  Electric  Fan 

The  rotating  electric  fan  shown  herewith  is  being  placed 
on  the  market  by  the  D.  L.  Bates  &  Brother  Company,  Day- 
ton, Ohio.  In  this  fan  the  motor  is  suspended  in  a  hang- 
ing yoke  which  provides  for  the  horizontal  adjustment  of 

the  fan.  The  yoke  is 
suspended  on  a  ball- 
bearing support  and 
revolves  in  ar:  oilless 
bearing.  This  bearing 
prevents  oscillation  of 
the  motor  and  in- 
sures noiseless  opera- 
tion. The  motor  re- 
volves about  the  sup- 
porting stem  at  the 
rate  of  12  or  15  r.p.m. 
This  rotating  action 
provides  an  even  dis- 
tribution of  the  air 
and  removes  the  objec- 
tionable air  blast  from 
the  top  of  the  head  of 
the  person  who  sits 
beneath  the  fan.  The 
motor  leads  are  con 
ducted  to  the  commu- 
tator or  to  the  slip- 
rings  through  the  supporting  tube.  The  air  blast  itself  is 
utilized  to  rotate  the  fan  as  it  blows  against  the  small  sail 
shown  in  the  illustration  herewith.  The  motors  are  manu- 
factured for  use  on  both  direct-current  and  alternating-cur- 
rent circuits.  The  direct-current  fans  are  made  with  16-in. 
or  20-in.  blades,  and  those  equipped  with  alternating-cur- 
rent motors  carrv   16-in.  blades. 


ROTATING    FAN 


Direct-Current  Compound-Wound  Motor 

The  Westinghouse  Electric  &  Manufacturing  Company, 
East  Pittsburgh,  Pa.,  has  recently  placed  on  the  market  a 
commutating-pole  motor  which  is  especially  designed  for 
driving  bending  rolls,  raising  the  cross  rails  of  planers  and 
boring  mills,  moving  the  tailstocks  of  large  lathes  and  simi- 
lar service  requiring  motors  with  special  torque  character- 
istics. 

Its   special    feature    is   a   heavily   compound-wound    field. 


CURRENT    COMPOUND    WOUND    MOTOR 

most  o\  the  excitation  being  due  to  the  series  coils.  The 
torque,  therefore,  increases  rapidly  as  the  current  input 
increases,  the  characteristic  that  is  necessary  in  starting  a 
cross  rail  or  taking  a  plate  through  bending  rolls.  The 
shunt-field  winding  limits  tin-  no-load  speed  to  approxi- 
mately twice  the  full-load  speed,  so  that  racing  is  im- 
possible. 
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Electrically  Operated  Shovel 

The  electric  shovel  is  becoming  more  and  more  popular 
for  use  in  places  where  energy  is  available  because  of  its 
simplicity,  reliability  and  economy  of  operation.  The  elim- 
ination of  the  boiler  does  away  with  considerable  attend- 
ance and  maintenance  expense,  and  the  ruggedness  of  the 


plant.  In  fact,  a  gasoline  car  equipped  with  this  gear- 
shifting  attachment  is  declared  to  be  "as  simple  to  drive 
as  an   electric   automobile." 


ELECTRICALLY   OPERATED   EXCAVATOR 

modern  electric  motor  makes  it  well  adapted  for  the  rough 
work  which  a  power  installation  is  called  upon  to  meet  in 
service  of  this  nature. 

The  shovel  illustrated  herewith,  which  is  of  a  compara- 
tively new  type,  is  operated  by  a  35-hp  Westinghouse  in- 
duction motor  and  is  designed  for  lifting  1  or  i'4  cu.  yd. 
The  motor  runs  continuously  while  the  shovel  is  in  use. 
the  various  motions  of  the  shovel  being  controlled  mechan- 
ically by  means  of  lexers  placed  within  easy  reach  ol  the 
shovel  operator. 

The  clearance  height  of  the  boom  is  12  ft.  from  the  rail. 
The  clearance  sweep  of  the  boom  is  18  ft.  and  that  of  the 
rear  end  8  ft.  The  shovel  ha.s  a  horizontal  crowd  of  7  ft. 
Three  trips  a  minute  can  be  made  by  the  shovel,  but  the 
average  rate,  owing  to  delays  in  waiting  for  cars,  moving 
up  the  shovel,  etc..  is  about  one  trip  a  minute.  This  shovel 
is  made  by  the  Thew  Automatic  Shovel  Company,  Lorain, 
Ohio. 


Electric  Gear-Shifter  for  Automobile 

Taking  the  place  of  the  ordinary  gear-shift  hand  lever  on 
the  S.  G.  V.  gasoline  automobiles  exhibited  at  the  recent 
Boston  automobile  show,  the  visitor's  attention  was  directed 
to  an  electric  gear-shifter  in  the  form  of  a  small  circular 
dial  on  the  steering  wheel. 

On  this  dial  is  a  button  for  each  of  the  four  forward 
speeds,  the  reverse,  and  a  neutral  button.  Pressure  of  a 
finger  on  the  desired  speed  button  is  all  that  is  required. 
When  the  change  is  to  he  made  the  clutch  is  disengaged 
with  the  customary  foot  pedal,  and  as  it  conies  to  the  point 
of  disengagement  the  electric  circuit  is  completed  and  tin 
gear  change  is  instantly  effected. 

Gear  box  and  shifter  arms  remain  the  same  as  in  the 
hand  power  shift.  A  set  of  electric  solenoids  replaces  the 
hand-operated  lever,  and  when  the  electric  circuit  is  com- 
pleted through  the  disengagement  of  the  clutch  the  cur- 
rent exerts  a  direct  and  instant  pull  of  150  lb.  on  the  proper 
shifter  arm.  and  the  change  of  gears  is  then  accomplished 
automatically. 

Use  of  the  electric  gear-shifter  leaves  the  operator  with 
both  hands  free  to  drive.  On  account  of  its  ease  of  opera- 
tion, many  women  have  expressed  great  interest  in  the 
device,  which  is  the  invention  of  Dr.  Alfred  Weiland  chief 
engineer  for  the  S.  ( ',.  V.  Company  at  it-   Reading    (Pa.) 


Sectional  Switch  Boxes 

Sectional  wall  boxes  which  can  be  installed  in  single 
units  or  joined  together  in  any  number  often  prove  of  con- 
venience, particularly  in  undertakings  where  it  would  be 
necessary  to  provide  a  large  variety  of  sizes.  The  box 
shown  herewith,  which  is  made  by  the  Machen  &  Mayer 
Electrical    Manufacturing   Company,    Philadelphia,    Pa.,    is 


DETAILS  of  SECTIONAL  WALL   BOX 

furnished  in  two  sizes,  3  in.  deep  and  2.5  in.  deep.  The 
latter  has  beveled  corners  and  is  particularly  adapted  for 
rewiring  of  old  houses  and  cannot  be  used  for  rigid  conduit 
work. 

These  boxes  have  reversible  and  sliding  ears  and  can 
be  adjusted  to  any  thickness  of  plaster.  They  are  finished 
with  a  coating  of  black  insulating  enamel,  making  them 
thoroughly  rust-proof. 


Metal  Meter  Board 

Wood  has  been  for  many  years  the  standard  material  on 
which  to  mount  meters,  and  naturally  so,  since  wood  mold- 
ing was  mainly  used.  Wood  molding  has  gradually  passed 
out  of  use.  however,  and  May  31,  1913.  is  the  last  date  on 
which  its  use  in  the  city  of  Xew  York  will  be  permitted. 
When  buildings  were  of  wood  it  was  considered  consistent 
and  good  practice  to  incase  wires  in  wood  molding.  As  the 
wood-frame  building  gave  way  to  the  fireproof  structures 
exposed  molding  gave  way  to  concealed  conduit,  and  mold- 


FIG.     I METAL    METER    HOARD    WITH     METER 

ing  frames  around  the  meter  to  metal  frames,  completely 
incasing  the  wires  where  the  latter  were  not  contained  in 
conduit. 

A  metal  meter  board  has  recently  been  placed  on  the 
market  by  the  Metropolitan  Engineering  Company,  Brook- 
lyn, N.  Y.  This  board  can  be  called  universal  as  it  will 
accommodate  a  large  variety  of  tvpes  of  meters  and  also 
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variously  rated  cut-outs.  The  board  itself  consists  of  a 
skeleton  frame  construction,  giving  the  advantages  of 
strength  and  light  weight  and  providing  ample  wiring  space 
behind  the  meter,  with  practically  the  same  space  available 
for  wiring  behind  the  board.  One  point  taken  advantage  of 
in  its  design  is  the  absolute  tamper-proofing  possible  with 


difference  of  which  is  to  be  recorded  is  applied  to  the  in- 
terior of  this  tube  through  pipe  24  and  the  other  pressure 
is  applied  to  the  exterior  of  this  tube  through  pipe  25. 
The  movement  of  the  pressure  tube  will  be  in  prop. 
to  the  difference  between  these  two  pressures,  and  this 
motion  is  transmitted  to  the  recording  pen  arm  12  by  means 
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FIGS.    2    AND    3 DETAILS    OF    METER    BOARD 

the  metai  board.  Every  screw  and  holding  device  the 
removal  of  which  would  make  it  possible  to  obtain  un- 
metered  energy  and  every  wire  entrance  are  under  seal. 


Recording   Differential  Pressure  Gages 

The  Bristol  Company  of  Waterbury,  Conn.,  has  de- 
veloped a  line  of  recording  differential  pressure  gages  de- 
signed for  use  in  connection  with  Venturi  meters,  Pitot 
tubes,  orifices,  combinations  of  orifices  and  Pitot  tubes,  etc., 
and  thereby  to  record  velocities  and  vol- 
umes of  air,  gas,  steam,  water  and  other 
liquids  flowing  through  mains  and  pipes. 
These  recorders  may  also  be  used  to  ad- 
vantage for  recording  differences  and  varia- 


FIG.   4 INTERIOR    OF    DIAPHRAGM    PRESSURE  TUBE 

of  shaft  26  through  the  long  tubular  sleeve  27.  The  ca- 
pillary action  of  the  oil  or  liquid  between  the  sleeve  and 
shaft  makes  this  patented  joint  frictionless  and  pressure- 
tight. 

In  Fig.  4.  22  is  the  pressure-tight  easing  inclosing  the 
diaphragm  pressure  tube  14.  One  pressure  communicates 
with  the  interior  and  the  other  pressure  witli 
the  exterior  of  this  tube,  and  its  motion  is 
transmitted  by  means  of  the  rotating  shaft 
20  through  the  sleeve  21  to  the  recording 
pen  arm  12.  The  length  of  this  si. 
many  times  the  diameter  of  the  shaft  pass- 
ing through  it.  differentiating  it  from  an 
ordinary  bearing. 
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FIGS.    I,  -'   AND  3 — EXTERIOR  VIEW    AM'  DETAI)  -    "i     RECORDING  GAGI 


tion  of  liquid  level  111  steam  boilers,  pressure  tanks,  filter 
beds,  process  kettles,  etc. 

Fig.  1  shows  the  exterior  of  one  type  of  these  recorders. 
Figs.  3  and  4  show  part  of  the  interior  construction  of  the 
Spring-tube  type  differential  recorder.  Referring  to  Fig.  5, 
pressure  tube  15  is  of  the  hollow  helical  type  and  is  in- 
closed  in   a   heavy   casing   22.     One  of   the   pressures   the 


This  patented  device  permits  of  the  recording  of  ex- 
tremelj  small  differences  between  the  pressure  existing  in- 
side and  outside  of  the  pressure  tube  respectively.  It  has 
been  found  that  the  simple  frictionless  sealing  sleeve 
through  which  the  pen  arm  shaft  passes  does  not  produce 
appreciable  resistance  to  the  rotation  of  the  shaft,  and  at 
the    -aiiie    time    capillary    attraction    and    adhesion    prevent 
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the  occurrence  of  leakage  from  the  casing  even  at  high 
pressures. 

In  Fig.  3  diaphragm  tube  8  is  shown  in  the  pressure 
chamber  of  the  casing  11  directly  connected  to  one  end  of 
the  rotating  shaft  passing  through  the  pressure  seal  and 
having  its  other  end  directly  connected  to  the  recording 
pen  arm  9. 

This  diagram  also  shows  a  set  of  interlocking  valves  17, 
18  and  23,  which  constitute  a  device  for  adapting  recording 
differential  pressure  gages  to  practical  operating  conditions. 
Cross-valve  22  is  shown  in  an  open  position  connecting  the 
two  pressure  pipes.  Valves  17  and  18  in  the  pressure  pipes 
are  shown  closed.  Both  of  these  valves  17  and  18  can  be 
opened,  allowing  the  static  pressure  from  either  pipe  to  be 
applied  simultaneously  to  the  inside  and  the  outside  of  the 
pressure  tube  of  actuating  mechanism.  The  interlocking 
member  21  can  then  be  turned  through  an  angle  of  90  deg., 
thus  making  it  possible  to  close  valve  22,  which  completes 
the  connections  so  that  the  instrument  will  record  the  dif- 
ference of  the  two  pressures. 

Fig.  2  shows  a  patented  safety  device  consisting  of  a 
U-shaped  tube  30  partly  filled  with  a  suitable  liquid  such 
as  mercury  or  water,  this  tube  having  enlargements  33  and 
34,  each  of  sufficient  volume  to  accommodate  the  quantity 
of  liquid  contained  in  the  U-shaped  tube.    The  length  of  the 


FIG.    5 INTERIOR    OF    HELICAL    PRESSURE    TUBE 

tube  varies  with  the  range  of  the  gage  so  that  the  greatest 
possible  head  of  the  liquid  contained  in  the  tube  corre- 
sponds with  the  total  range  of  differential  pressure  that  the 
gage  is  designed  to  record.  Should  the  full  static  pressure 
by  accident  be  admitted  to  either  side  of  the  differential 
gage,  the  liquid  contained  in  the  safety  U-tube  would  in- 
stantly be  forced  up  into  one  of  the  enlargements,  thus 
allowing  the  static  pressure  to  be  applied  simultaneously 
to  both  inside  and  outside  of  the  pressure  tube  and  protect- 
ing it  from  being  destroyed.  These  gages  are  built  under 
patents  recently  issued  to  Prof.  William  H.  Bristol,  presi- 
dent of  the  Bristol  Company. 


Electrical   Exhibits  at   Boston   Commercial  Truck 
Show 

The  second  annual  exhibition  of  commercial  motor 
vehicles  was  opened  at  the  Mechanics'  Building,  Boston, 
Mass.,  on  March  19,  under  the  auspices  of  the  Boston  Com- 
mercial Motor  Vehicle  Association,  continuing  for  one 
week.  About  130  exhibitors  were  registered,  including  a 
number  of  builders  of  electric  trucks  and  delivery  wagons 
and  electrical  supply  dealers. 

The  Eldridge  Manufacturing  Company,  Boston,  exhibited 
a  new  application  of  the  couple-gear  motor  drive  in  a  2-ton 
front-wheel-drive  dump  cart  designed  to  replace  the  single 
horse  dump  cart  widely  used  in  coal  and  ash  handling.  This 
equipment  is  driven  by  a  motor  in  a  single  wheel  at  the 
front  of  the  wagon,  and  it  is  steered  and  controlled  bv  a 


wheel  located  immediately  above,  the  turning  radius  of  the 
equipment  being  the  wheelbase  itself.  The  outfit  is  speci- 
ally adapted  to  operation  in  narrow  alleys  and  in  places 
where  a  horse-drawn  truck  could  not  be  manipulated  and 
will  ascend  an  8  per  cent  grade  with  little  difficulty.  An- 
other new  equipment  shown  was  a  5-ton  bottom-gravity 
dumping  wagon  for  contractors'  service,  with  detachable 
battery  box  and  two  batteries,  the  hauling  distance  being 
from  40  to  50  miles  per  day  with  5-ton  loads.  Other  ex- 
hibits were  a  5-ton  front-drive  motor  truck  for  brewery 
service,  a  5-ton  coal  truck  representing  the  sixth  order  of 
a  prominent  dealer  in  Boston,  a  5-ton  truck  for  a  fire- 
proofing  firm  and  a  four-wheel  drive  couple-gear  tractor 
for  lumber  haulage.  The  company  now  has  thirty-seven 
trucks  of  the  electric  type  in  the  Greater  Boston  district  in 
addition  to  those  exhibited,  and  it  is  hauling  about  1000 
tons  per  day  in  this  region,  about  half  the  traffic  being  coal 
haulage.  Twenty-four  of  the  trucks  are  owned  by  coal 
dealers,  and  it  is  said  that  these  are  transporting  more 
coal  than  all  the  other  gasoline  and  electric  trucks  of  the 
district  combined.  The  trucks  shown  are  equipped  with 
U.  S.  Light  &  Heating  Company  batteries. 

The  General  Vehicle  Company,  Boston,  exhibited  a  5- 
ton  chassis,  a  i-ton  industrial  truck  arranged  for  single- 
ended  operation,  a  2000-lb.  emergency  wagon  for  the  Fall 
River  Electric  Light  Company,  a  2000-lb.  delivery  wagon 
for  plumbing  supply  service  and  a  4000-lb.  chassis  with  driv- 
ing gear  in  operation.  A  new  departure  is  shown  in  the 
display  of  a  butcher's  cart  mounted  on  a  1000-lb.  chassis 
and  equipped  with  General  Vehicle  batteries  for  service  in 
the  Cape  Ann  district  of  Massachusetts.  The  outfit  is 
capable  of  running  15  miles  per  hour  and  is  said  to  be  the 
first  of  its  kind  to  displace  the  old-time  horse  delivery  in 
rural  butcher  service  in  New  England.  The  battery  will% 
be  charged  by  the  Gloucester  (Mass.)  Electric  Light 
Company. 

The  General  Motor  Truck  Company,  Boston,  showed  a 
1000-lb.  chassis  and  a  2-ton  electric  car  body. 

The  Atlantic  Vehicle  Company,  New  York,  represented 
by  Mr.  A.  E.  Carpenter.  Boston,  exhibited  a  recently  de- 
signed "long-distance"  electric  truck  chassis  for  a  5-ton 
car.  The  designers  made  use  of  long  Krupp  spring  sus- 
pension, the  motor  being  placed  lower  than  in  other  makes 
to  give  a  lower  center  of  gravity  and  the  car  being  provided 
with  unusually  large  driving  wheels.  The  makers  contend 
that  increased  mileage  per  charge  results  from  these  fea- 
tures, which  tend  to  eliminate  vibration  and  cut  down 
friction. 

The  Waverley  Company,  Indianapolis,  represented  by 
the  J.  W.  Bowman  Company,  Boston,  exhibited  a  3.5-ton 
truck  chassis  and  a  1000-lb.  delivery-wagon  chassis,  ar- 
ranged for  shaft  drive.  The  company  emphasized  the  re- 
cent purchase  of  its  product  at  the  beginning  of  service  in 
the  governmental  parcel-post  delivery,  several  machines  of 
this  make  being  in  operation  at  Indianapolis. 

The  Buffalo  Electric  Vehicle  Company,  represented  by 
the  Dodge  Motor  Vehicle  Company,  Boston,  showed  a 
2000-lb.  delivery  wagon  equipped  for  operation  with  shaft 
drive. 

Other  exhibitors,  mainly  in  the  accessory  field,  were  the 
Electric  Storage  Battery  Company,  Philadelphia ;  Edison 
Storage  Battery  Company,  East  Orange,  N.  J. ;  Diamond 
Rubber  Company,  Akron,  Ohio ;  Joseph  Dixon  Crucible 
Company,  Jersey  City,  N.  J.;  Gray  &  Davis,  Inc.,  Boston, 
Mass. ;  Heinze  Electric  Company,  Lowell.  Mass. ;  Marburg 
Brothers,  Inc..  Xew  York  ;  Remv  Electric  Company,  Ander- 
son, Ind. :  Splitdorf  Electrical  Company,  Xewark,  N.  J. : 
U.  S.  Light  &  Heating  Company,  New  York,  and  the  Wil- 
lard  Storage  Battery  Company.  Cleveland,  Ohio,  the  last- 
named  house  showing  motor-cycle  storage  batteries  for  2- 
volt  or  6-volt  service  and  standard  cells  of  this  make 
equipped  with  improved  screw  terminal  posts  and  adjustable 
connections. 
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Public  Utility,  Commercial,  Corporate  and  Trade  Devel- 
opments— The  Electrical  Material  and  Security  Markets 


150-Ton  Raw-Water  Ice  Plant  to  Use  Brooklyn  Edison 
Service. — Contracts  for  the  erection  of  what  will  be  one 
of  the  largest  raw-water  ice  plants  in  the  country,  if  not  the 
largest,  have  been  signed  in  Brooklyn,  N.  Y.  The  new 
plant,  which  is  to  have  an  initial  rating  of  150  tons,  will  be 
owned  and  operated  by  the  Bay  Ridge  Ice  Manufacturing 
Company,  a  new  Brooklyn  concern,  whose  personnel  in- 
cludes many  men  of  long  connection  with  the  ice  business 
of  that  city.  The  entire  equipment  is  to  be  furnished  by 
the  Powmall  Arctic  Company,  of  Canton,  Ohio,  and  the 
plant,  which  is  to  be  motor-driven,  will  be  furnished  with 
electrical  energy  from  the  mains  of  the  Edison  Electric 
Illuminating  Company  of  Brooklyn.  Fifteen  motors  will 
be  installed  at  the  outset,  as  follows:  One  300-hp  motor 
for  operating  a  100-ton  compressor;  one  of  150-hp  rating 
for  operating  a  50-ton  compressor;  three  7I',-hp  motors  for 
running  brine  agitators;  one  20-hp  motor  which  is  to  drive  a 
water  pump;  three  5-hp  motors  for  operating  a  brine  pump; 
one  10-hp  motor  for  driving  an  ammonia  pump;  three  5-hp 
motors  for  driving  air  pumps,  and  two  i-hp  motors  which 
will  be  used  to  operate  electric  hoists,  making  a  total  con- 
nected load  of  527.5  hp.  All  of  the  motors  will  be  furnished 
by  the  General  Electric  Company  through  the  Powmall- 
Arctic  Company.  The  latter,  after  installing  the  plant,  will 
operate  it  for  fifteen  days  and  then  turn  it  over  to  the  own- 
ers, if  satisfactory.  According  to  Charles  H.  Stevens,  man- 
ager of  the  motor-service  department  of  the  Edison  Elec- 
tric Illuminating  Company  of  Brookyn,  that  company  will 
furnish  6600-volt,  three-phase,  25-cycle  energy  for  operating 
the  ice  plant.  This  energy  will  be  stepped  down  by  the 
consumer's  own  transformers  to  440  volts  for  motor-service 
and  no  volts  for  lighting  purposes.  To  insure  certainty 
of  operation,  two  separate  feeders,  either  of  which  will  be 
large  enough  to  carry  the  load  alone,  will  be  run  from  the 
Bay  Ridge  station  of  the  Edison  company  to  the  ice  plant. 
These  will  be  carried  in  a  subway  built  specially  for  this  in- 
stallation. It  is  the  intention  of  the  promoters  to  double 
the  capacity  of  the  ice  plant  at  the  end  of  a  year,  and 
all  the  equipment  which  is  to  be  installed  and  the  di- 
mensions  of  the  building  to  be  erected  are  being  arranged 
with   that  end  in  view. 

Decatur  (111.)  Railroad  Shops  to  Be  Electrically  Equipped. 
— A  contract  was  closed  recently  by  the  Decatur  Railway 
&  Light  Company  for  furnishing  electrical  energy  to  the 
extent  of  1300  kw  to  the  Wabash  Railroad  shops  at  Decatur, 
111.  Tin'  entire  shops  will  be  equipped  with  electric  drive 
and  will  probably  be  in  operation  under  the  now  equipment 
in  June.  Electricity  will  be  transmitted  across  the  town 
to  the  shops  at  13,200  volts,  60  cycles,  three  phase,  on  over- 
head lines.  This  is  rather  unusual,  as  many  municipalities 
will  not  grant  a  franchise  for  the  transmission  of  such  a 
high  voltage  on  overhead  lines  in  city  streets.  The  trans- 
mission line  will  be  carried  on  wooden  poles  ranging  in 
height  from  40  ft.  to  60  ft.  To  furnish  adequate  means  for 
taking  eare  of  the  increasing  motor-service  business  of  the 
Decatur  Railway  &  Light  Company  a  new  steam-driven 
1200-kw  generating  unit  will  be  installed  soon,  with  the 
necessary  boiler  equipment  and  piping  to  take  care  of  it. 
It  lias  m>t  been  decided  yet  whether  a  reciprocating  or  tur- 
liine  unit   shall  lie  selected. 

Electric  Cooking  at  Home  and  Abroad. — One  branch  of 

the  electrical  industry  of  the  United  Slater  in  which  the 
export  business  plays  a  conspicuous  part  is  the  manufac- 
ture (if  electric  cooking  devices.  Considerable  apparatus  of 
this  description,  such  as  electric  stoves,  coffee  pots,  toast- 
ers, disk  heaters,  water  heaters  and  the  like,  is  sent  to  for- 
eign countries  from  the  American  republic.  The  over-sea 
colonies  of  Great  Britain  afford  an  important  market  for 
(his    class    of   appliances    and    South    Africa    and    India    are 


important  customers.  The  demand  nearer  home  is  greater 
in  the  western  part  of  the  United  States  and  Canada  than 
in  the  eastern  portions  of  those  countries.  This  is  perhaps 
owing  to  the  greater  possibilities  of  electric  cooking  where 
cheap  electricity  is  available,  a's  from  water-power  develop- 
ments. Where  electricity  can  be  sold  to  the  domestic  con- 
sumer at  3  cents  or  4  cents  per  kw-hr.  electric  cooking,  it 
is  asserted  with  confidence,  can  he  made  to  give  the  gas- 
stove  man  a  "run  for  his  money." 

Generating    Station    at    Venice,    111.,    to    Have    Rating   of 
18,000   Hp. — The    5000-kw    turbo-generator    which    is    being 
installed  in  the  generating    station   of   the   .Madison   < 
Light   &   Power   Compan  ce,   HI.,   will   increase  to 

18,000  hp  the  normal  rating  of  the  station  when  it  1 
in  operation  in  a  few  weeks.  Electricity  generated  at  this 
station  is  supplied  to  the  local  railway  operating  between 
St.  Louis,  Granite  City  and  Madison,  as  well  as  to  the 
southern  division  of  the  Illinois  Traction  System.  It  is  also 
used  for  commercial  light  and  power  in  Madison,  Venice, 
Granite  City,  Alton  and  Edwardsville.  The  increased  de- 
mand for  electric-motor  service  i-  due  to  the  natural  growth 
of  industries  in  tin-  section  of  Illinois,  near  St.  Louis. 

More  Boilers  for  Merchants'  Heat  &  Light  Plant,  Indian- 
apolis.— With  the  continual  growth  in  the  demand  for  its 
heating  and  electric  service,  the  Merchants'  Heat  &  Light 
Company,  of  Indianapolis,  which  is  a  subsidiary  of  the 
American  Public  Utilities  Company,  has  found  it  necessary 
to  increase  its  station  equipment.  At  the  present  time  the 
boiler  room  of  the  plant  on  West  Washington  Avenin  1  on 
tains  sixteen  510-hp  Stirling  boilers.  These  are  equipped 
with  Roney  automatic  stokers.  There  are  also  overhead 
coal  bins,  of  concrete,  holding  1300  tons.  The  boiler  room 
is  now  being  extended  for  housing  eight  more  boilers,  which 
are  to  be  identical  with  the  present  equipment  and  are  to 
be  ready  for  service  in  September. 

Flaming-Arc  Lamps  for  New  York's  Municipal  Offices 
Building. — The  II  M.  Hirschberg  Company,  30 
Twentieth  Street.  New  York,  agent  for  l'lania  electrodes 
and  Siemens  flaming-arc  lamps,  is  installing  twenty-fo 
thesre  lamps  of  the  ninetcen-hour  Alba  type  at  the  new 
Municipal  Offices  Building,  New  York  City,  now  nearing 
completion.  The  forty-two  flaming-arc  lamps  for  the 
armory  of  the  Twenty-second  Regiment.  X.  G.  X.  Y..  ami 
the  thirty-eight  for  the  armory  of  the  Seventh  Regiment, 
the  order   lor   which    wa  0   in    the   issue   foi 

14.  [912,  have  been  installed. 

Wire     Company     Opens     More     Canadian     Offices. —  I  In 
Imperial  Wire  ,\    I  '  |ue.,  is 

opening  bi  inch  office  in  Toronto,  Ont.  A.  J.  Soper. 
formerly  connected  witl  lepartment  in  Mont 

has  been  appointed  disl  ri  Ontari 

same  company  is  also  opening  an  office  in  Winnipeg,  Man 
;'hl.  formerly  in  tin-  -ales  department  of  the  Northern 

Electric    &     Mann  nnpany.    Winnipeg, 

appointed  district    sales   manager   for   Manitoba,  Sask 
wan  and   Ontario  as  far  east  as   l'ort  Arthur. 

Water-Power    for    Maine    Paper    Mill. — A    hydroelectric 
station  is  1"  at   Dundee   Falls  on   the   Presump- 

scott  River,  Maine,  for  the  S.  D.  Warren  Company,  paper 
manufacturer.  Three  1500-hp  S.  Morgan  Smith  water- 
wheels,  each  direct-connected  to  an  Soo-kw  General  Electric 
generator,   will   be   install 

American    Gas    &    Electric    Acquires    Ohio    Properties.— 
interest  in  tin   IV  c  Light  &  ■ 

Company,   of   Shawnee,   the    Electric   Company. 
ville,  and   the   New     I  Electric    Light   Compai 

Xew  Lexington,  all  of  Ohio,  has  been  acquired  by  the  Amcr- 
ias  &    Electric   Company. 
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Florida   Public    Utility   Merger   Nearing   Completion. — As 

was  stated  in  the  issue  for  March  15.  the  Southern  Utilities 
Company  is  being  organized  to  take  over  and  operate  a 
number  of  water,  iee-making  and  electric-sc<r\  ice  properties 
in  Florida  towns.  Negotiations  through  which  about  thirty 
properties  in  fifteen  towns  will  be  consolidated  are  going 
forward  rapidly,  and  it  is  expected  that  all  details  for  the 
merger  will  be  completed  at  a  very  early  date.  Among 
those  interested  in  the  plan  are  J.  G.  White,  George  D. 
Baker,  J.  A.  Clark,  John  A.  Griswold,  Marion  McMillin  and 
others,  of  New  York,  and  Frank  Battles,  witli  associates,  of 
Philadelphia.  Enlargements  and  improvements  are  to  be 
made  and  estimates  already  prepared  call  for  an  expendi- 
ture of  $300,000  for  this  purpose.  The  financing  for  the 
project  is  being  arranged  by  the  Engineering  Securities 
Corporation,  43  Exchange  Place,  New  York,  of  which  J.  G. 
White  is  president.  H.  C.  Adams,  formerly  of  West  Palm 
Beach,  is  to  be  general  manager  of  the  consolidated  com- 
panies. The  Florida  properties  to  be  taken  over  include 
the  following:  Arcadia,  electric-light,  power  and  ice  plants; 
Bradentown  (including  Palmetto  and  Manatee),  eiectric- 
light  and  power  plants;  Fernandina,  ice  plant;  Fort  Lauder- 
dale, electric-light,  power  and  ice  plants;  Fort  Myers,  elec- 
tric-light, power  and  ice  plants:  Lake  City,  ice  plant;  Live 
Oak,  electric-light,  power  and  ice  plants;  Miami,  ice  plants; 
Palatka,  ice  plants;  Pensacola,  ice  plants;  Punta  Gorda.  ice 
plant;  St.  Augustine,  ice  plant  and  steam  laundry;  Sanford. 
electric-light,  power,  gas,  ice  and  water  plants;  Tarpon 
Springs,  electric-light,  power  and  ice  plants,  and  West  Palm 
Beach,  electric-light,  power  and  ice  plants.  Properties  in 
other  states  may  be  taken  over  by  the  new  company. 

New  Kansas  City  Grain  Elevator  to  Be  Electrically 
Operated. — Electric  drive  will  be  used  throughout  in  the 
new  1,000,000-bushel  addition  to  the  grain  elevator  of  the 
Chicago,  Rock  Island  &  Pacific  Railway  Company  in 
Kansas  City.  Kan.  Beit  conveyors,  elevator  legs,  grain 
shovels,  car  puller,  cleaning  machines,  etc.,  will  be  driven 
by  about  twenty  440-volt,  60-cycle,  three-phase  induction 
motors  ranging  in  size  from  5  hp  to  75  hp.  The  cleaning 
machines  will  be  group-driven,  but  in  the  case  of  the  other 
machinery  individual  belt  drive  will  be  used.  Energy  will 
be  supplied  by  a  360-kw  generator  in  a  power  house  to 
be  built  on  the  premises.  The  old  elevator  is  steam- 
driven,  and  the  reciprocating  engine  will  be  used  to  drive 
the  generator  in  the  new  power  house.  The  electrical  ma- 
chinery will  be  mainly  supplied  by  the  General  Electric 
Company.  Work  is  under  way  for  the  new  elevator,  which 
was  designed  and  is  being  built  by  the  Macdonald  En- 
gineering Company  of  Chicago,  the  sub-contractor  for  the 
electrical  work  being  the  Freeman-Sweet  Company  of 
Chicago. 

Changes  in  Pennsylvania  Companies. — At  a  meeting  of 
the  directors  of  the  Lehigh  Valley  Transit  Company  on 
March  20  various  electric  light  and  power  companies  con- 
trolled by  that  corporation  were  merged  into  a  new  com- 
pany, to  be  known  as  the  Lehigh  Valley  Light  &  Power 
Company,  with  a  capital  of  $1,000,000.  The  constitutent 
companies  merged  are  the  Allentown  Electric  Light  & 
Power  Company,  the  Halcyon  Electric  Light  &  Power 
Company,  of  South  Bethlehem,  and  the  Whitehall.  Emaus, 
Slatington.  Hanover.  South  Allentown,  Salisbury,  Fountain 
Hill,  Northampton  Heights  and  Sancon  companies.  The 
reason  for  the  consolidation  was  facilitation  of  operation. 
It  was  announced  that  the  surplus  of  the  Lehigh  Valley 
Transit  Company  for  February  was  $11,000  and  for  the  past 
three  months  $54,700,  in  each  case  a  gain  of  50  per  cent 
over  the  same  period  last  year. 

Allis-Chalmers  Assessments. — The  reorganization  com- 
mittee of  the  Allis-Chalmers  Company  has  given  notice  that 
the  properties  of  the  company  having  been  purchased  on 
behalf  of  the  committee  and  the  sale  having  been  confirmed 
by  the  courts,  the  Allis-Chalmers  Manufacturing  Company. 
to  which  reference  appeared  in  these  columns  last  week, 
will  take  over  the  properties  and  begin  operation  at  an  early 
date.  Notice  has  also  been  given  by  the  committee  to  hold- 
ers of  certificates  of  deposit  for  the  preferred  and  common 
stock  that  it  has  called  for  the  payment  of  the  balance  due 
on  the  assessments  levied  under  the  reorganization  plan. 
On  the  preferred  stock  $4  a  share  is  payable  on  or  before 
April  24  and  the  same  amount  is  payable  on  or  before  May 


15.  Two  payments,  each  of  $2  per  share,  are  payable  on 
each  of  these  dates  on  the  common  stock. 

Frederick  (Md.)  Utilities  Merged. — Stockholders  of  the 
Frederick  Railroad  Company,  Frederick  Gas  &  Electric 
Company,  Myersville  &  Catoctin  Railway  Company, 
Hagerstown  Railway  Company,  Hagerstown  &  Boons- 
boro  Railway  Company,  Hagerstown  &  Myersville  Rail- 
way Company,  Hagerstown  &  Northern  Railroad  Com- 
pany and  the  Frederick  &  Hagerstown  Power  Company 
have  approved  a  merger  of  these  companies,  and  their 
action  has  been  ratified  by  the  directors.  The  con- 
solidation will  be  known  as  the  Hagerstown  &  Frederick 
Railroad  Company.  It  will  have  a  capital  of  $3,000,000,  of 
which  $2,000,000  is  common  and  $1,000,000  is  preferred 
stock.     Emory  L.  Coblentz  is  its  president. 

Plan  Expenditure  for  Canadian  Telephone  Extensions. — 
The  city  of  Edmonton,  Alberta,  will  spend  about  $1,000,000 
during  1913  on  extensions  on  its  telephone  system,  the 
greater  part  of  which  will  be  upon  cable  work.  It  is  the 
intention  of  this  municipal  department  to  install  a  lot  of 
underground  conduit  both  in  South  Edmonton  and  North 
Edmonton,  and  there  will  also  be  considerable  underground 
cable  and  aerial  cable  work.  Very  little  open  wire  con- 
struction is  used  except  in  the  very  sparsely  settled  districts. 
Last  year  this  department  built  two  new  branch  exchanges, 
giving  it  four  exchanges  in  all.  W.  R.  Griffith  is  superin- 
tendent of  the  Edmonton  telephone  department. 

One  Hundred  and  Ten  Thousand-Volt  Transmission  for 
Tennessee. — It  has  been  announced  at  Chattanooga,  Tenn., 
that  upon  the  completion  of  the  proposed  merger  of  public 
utilities  at  Louisville,  Ky.,  by  H.  M.  Byllesby  &  Company, 
of  Chicago,  a  110,000-volt  transmission  line  between  Louis- 
ville and  Nashville,  Tenn.,  will  be  built.  After  passing 
Nashville  the  line  will  terminate  at  the  Ocoee  River  plant 
of  the  Tennessee  Railway,  Light  &  Power  Company.  The 
preliminary  plans  provide  that  the  line  shall  traverse  all  the 
principal  cities  on  the  Louisville  &  Nashville  Railroad  be- 
tween Louisville  and  Nashville.  A  future  line  is  under 
consideration  for  Clarksville,  Tenn. 

Great  Western  Power  to  Spend  $4,000,000  on  Improve- 
ments.— The  Great  Western  Power  Company  has  been  au- 
thorized by  the  California  Railroad  Commission  to  issue 
$4,411,000  bonds,  the  proceeds  of  which  are  to  be  used  for 
improvements  and  extensions  in  part  as  follows:  New  dis- 
tribution lines.  $709,195;  transmission  lines,  $362,602;  exten- 
sion of  power  house.  $639,627;  completion  of  Big  Meadows 
dam.  $1,607,635;  additional  land,  $200,000;  substations,  $66.- 
900,  and  other  extensions,  $79,200.  The  balance  will  be  used 
for  general  improvements  on  the  system. 

Storage-Battery  Equipment  to  Replace  New  York's 
Horse-Car  Line. — The  Belt  Line  Railroad,  of  New  York, 
formerly  the  Central  Park,  North  &  East  River  Railroad, 
which  was  recently  sold  to  the  Third  Avenue  system,  has 
submitted  to  the  New  York  Public  Service  Commission  for 
the  First  District  plans  for  substituting  storage-battery  cars 
for  the  horse  cars  now  operated  on  its  lines  on  the  west  and 
east  sides  of  the  city  south  of  Fifty-ninth  Street. 

Electric  Sign  Manufacturer  Doing  Record  Business. — 
Norman  B.  Hickox,  treasurer  and  manager  of  the  Green- 
wood Advertising  Company,  Knoxville,  Tenn..  manufac- 
turer of  electric  signs,  said  this  week  that  conditions  in  the 
sign  trade  at  this  time  are  excellent.  "Our  business,"  he 
said,  "is  three  times  better  than  it  ever  has  been  before  at 
this  time  of  the  year,  and  all  the  prospects  point  to  a  record- 
breaking  business  in  1913." 

Electrical  Energy  for  the  Philippine  Islands. — According 
to  newspaper  reports,  a  number  of  native  capitalists  in  the 
Philippine  Islands  are  financing  a  plan  through  which  elec- 
tric service  for  industrial  and  domestic  purposes  will  be 
installed  in  all  of  the  towns  of  Albay  Province.  P.  I.  Nego- 
tiations for  obtaining  a  franchise  from  the  government  and 
for  purchase  of  all  the  station  and  line  equipment  needed 
are  said  to  be  in  progress. 

San  Antonio  (Tex.)  Companies  to  Make  Improvements. — 
The  San  Antonio  Traction  Company  and  the  San  Antonio 
Gas  &  Electric  Company  are  planning  to  spend  $300,000 
during  the  present  year  on  improvements  to  their  systems. 
In  addition  to  improvements  to  the  electric  service,  expen- 
ditures will  be  made  for  extension  of  gas  mains  and  for  cars. 
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Western  Electric's  Net  Earnings  Increased  Over  $1,000,- 

000  Last  Year. — The  Western  Electric  Company  has  issued 
its  report  for  the  year  ended  Dec.  31,  1912.  As  stated  in 
these  columns  Jan.  8,  the  gross  sales  in  1912  were  in  excess 
of  $71,000,000,  the  actual  figure  being  $71,727,329.  This  com- 
pares with  $66,211,795  >n  the  preceding  year.  The  surplus 
after  deduction  of  manufacturing  costs  ami  other  expenses 

was  $4,853,265,  which  compared  with  $3,280,292  in  191 1,  and  is 
equivalent  to  32.36  per  cent  on  the  $15,000,000  capital  stock, 
against  21.87  per  cent  in  the  previous  year.  The  surplus  for 
the  year  was  $1,067,410,  as  compared  with  $890,292  for  the 
year  ended  Dec.  31,  191 1.  Discussing  the  report,  H.  B. 
Thayer,  the  president,  said  in  part:  "The  sales  to  the  com- 
panies of  the  Bell  telephone  system  did  not  differ  materially 
from  those  of  191 1,  the  increase  being  in  sales  to  other  do- 
mestic customers  and  to  foreign  customers.  There  has  been 
no  marked  change  in  conditions  affecting  our  business  and 
the  increased  sales  may  be  therefore  attributed  directly  to 
the  increased  efficiency  of  the  company's  personnel  and 
methods.  Our  products  are  distributed  through  twenty- 
eight  houses  located  in  the  principal  cities  of  the  United 
States  and  thirty-seven  houses  located  in  foreign  countries. 
We  now  have  32,000  customers  on  our  books,  of  which  about 
8000  are  telephone  companies  and  governmental  telephone 
departments.  From  these  customers  we  received  932,182 
orders  during  1912  as  compared  with  881,331  for  191 1,  the 
average  value  of  an  order  for  1912  being  $79,  as  compared 
with  $77  for  191 1.  During  the  past  year  additions  to  the  fac- 
tory plant  have  been  authorized  at  Antwerp  and  London,,, 
and  additional  buildings  providing  186,000  sq.  ft.  of  floori 
space  are  in  process  of  erection  at  Hawthorne." 

Henry  L.  Doherty  &  Company  Buy  North  Carolina  Prop- 
erty.— The  Durham  Traction  Company,  which  provides  the 
street-railway  and  electric-lighting  service  in  Durham,  N.  C, 
and  manufactures  ice,  was  taken  over  recently  by  Henry  L. 
Doherty  &  Company,  New  York.  A  new  company,  the 
Durham  Light  &  Traction  Company,  with  a  capital  stock 
of  $1,000,000.  has  been  organized  by  the  purchasers  to  suc- 

1  eed  the  Durham  Traction  Company.  When  all  details  are 
completed  the  newly  organized  company  will  be  taken  over 
by  the  Consolidated  Cities  Light,  Power  &  Traction  Com- 
pany, which  was  organized  by  the  Doherty  interests  some 
time  ago.  No  changes  are  contemplated  at  this  time  in 
the  personnel  of  the  Durham  company  and  no  expenditures 
are  to  be  made  upon  improvements  or  changes  in  the  sys- 
tem. A  new  business  department,  however,  will  be  estab- 
lished.   Data  on  the  ice-plant  appear  on  page  685. 

Farmers  and  Merchants'  Telephone  &  Electric  Company 
Formed. — Stockholders  of  the  Farmers  &  Merchants'  Tele- 
phone Company,  which  controls  the  telephone  service  in 
Caroline,  Talbot  and  Queen  Anne  Counties,  Maryland,  and 
of  the  Peninsular  Light  &  Power  Company,  which  supplies 
the  electric  service  in  Denton,  Greensboro  and  Ridgely,  in 
the  same  State,  have  organized  a  new  corporation  to  take 
over  both  of  these  concerns.  The  new  corporation  is 
Known  as  the  Farmers  &  Merchants'  Telephone  &  Electric 
Company.  II.  M.  Thompson,  of  Hillsboro,  manager  of  the 
former  telephone  company,  has  been  elected  president  of 
the  new  company  and  Rev.  G.  S.  Rairigh.  who  was  presi- 
dent of  the  old  telephone  company,  has  been  made  vice- 
president.  The  capitalization  of  the  Fanners  &  Merchants' 
Telephone  &  Electric  Company  is  $175,000. 

Electric  Storage  Battery  Company's  Annual  Report. — The 
annual  report  of  the  Electric  Storage  Battery  Company  for 
the  year  ended  Dec.  31,  1912,  shows  gross  sales  of  $1,536,100. 
which  compares  with  $1,479,453  in  1011.  Net  earnings  were 
$1,023,825  as  against  $1,026,747  in  the  preceding  year.  The 
total  net  earnings  were  $1,125,270.  which  is  equivalent  to  6.25 
per  cent  on  $18,000,000  capital  stock  and  compares  with 
$1,263,608,  or  7.02  per  cent  on  the  same  amount  of  stock 
in  1011.  Dividends  were  $640,064.  leaving  a  surplus  of  $475,- 
315,  which  compares  with  $613,644  in  1011.  After  adjust- 
ments, the  total  surplus  stood  at  $2,855,525  as  of  Dec.  31, 
10/12,  comparing  with  $3,318,080  at  the  close  of  tot  1 .  The 
balance  sheet  as  of  Dec.  31.  TQtJ,  shows  assets  and  liabilities 
of  $21,872,593.  Of  the  latter  common  stock  amounts  to 
$17,825,000  and  preferred  stock  to  $175,000. 

Consolidated  Gas,  Electric  Light  &  Power  Debenture 
Stock. — Stockholders  of  the  Consolidated  Gas,  Electric 
light  &  Power  Company  of  Baltimore  have  received  notices 


of  the  special  meeting  of  the  company  which  is  to  be  held 
on  April  8  for  the  purpose  of  authorizing  an  issue  of  de- 
benture stock  in  connection  with  new  financing  which  the 
corporation  has  been  contemplating  for  months.  James  E. 
Udred,  president  of  the  company,  is  now  in  Europe  arrang- 
ing for  the  sale  of  such  stock  and,  notwithstanding  the  un- 
favorable market  conditions  now  prevailing  abroad,  it  is 
stated  that  the  present  financing  plan  of  the  company  will 
be  carried  out  at  this  time.  At  the  time  Mr.  Aldred  went 
abroad  it  was  intimated  that  the  amount  of  debenture  stock 
to  be  sold  would  lie  between  $8,000,000  and  $10,000,000. 

Two  Southern  Utility  Companies  Sold. — Through  an 
agreement  which  has  been  filed  with  the  Maryland  Public 
Service  Commission  by  Victor  G'.  Bloede,  representing  his 
stock  holdings  and  those  of  associates,  the  two  Patapsco 
Electric  &  Manufacturing  companies,  one  of  which  is  a 
Maryland  corporation  and  the  other  a  Delaware  corpora- 
tion, have  been  sold  to  the  Consolidated  Gas,  Electric  Light 
&  Power  Company,  of  Baltimore.  The  agreement,  if  ap- 
proved by  the  commission,  will  be  effective  as  of  May  1, 
1913,  on  which  day  the  directors  and  officers  of  the  Patapsco 
companies  will  resign.  These  two  companies  own  property 
and  franchises  near  Catonsvillc,  Md.,  and  have  water-power 
rights  on  the  Patapsco  River. 

Indiana  Company  Building  New  Station. — Work  is  going 
forward  on  a  new  station  for  the  Northern  Indiana  Gas  & 
Electric  Company,  Hammond,  Ind.  The  new  station  has 
been  found  necessary  to  meet  the  great  increase  that  has 
taken  place  in  the  demand  for  electrical  energy  in  the  com- 
pany's territory.  Two  units  of  about  5.000  kw  each  are  to 
be  installed  at  the  outset. 

Canadian  General  Electric  Made  Large  Gains  in  1912. — 
The  annual  report  of  the  Canadian  General  Electric  Com- 
pany for  the  year  ended  Dec.  31,  1912,  shows  net  profits  of 
$1,396,483  as  compared  with  $889,745  in  191 1,  a  gain  of 
$506,738,  or  more  than  56  per  cent. 

Missouri  Utility  Sold.— The  Poplar  Bluff  (Mo.)  Light  & 
Power  (  ompany,  owned  by  the  Light  &  Development  Com- 
pany of  St.  Louis,  has  been  transferred  to  the  Missouri 
Public  Utilities  Company,  of  St.  Louis. 


Industrial  Securities 


Allis-Chalmers.  t.r.,3dpd...  $15,501,800 

Allis-Chal.,pf..t.r.,  Jdpd.  ..  14.115,500 

Amalgamated  Copper 153.887.900 

American  Tel.  &  Tel 344.096,000 

Electric  Storage  Battery,  c.  16.P74.425 

General  Electric 101,254,100 

:kay  Cos.,  c 41,380,400 


Mackay  Cos.,  pf . 

Western  Union  Tel 

Westinghouse  E.  &M.,  c, 
Westinghouse  E.  &  M..  pf. 


50,000.000 

33,863.450 
3,998,700 


PerCent    Period    Mch.  19  Mch.  2r. 
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117* 
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Personal 

Mr.  J.  F.  L.  Clock  has  succeeded  Mr.  T.  G.  Lomax  as 
manager  of  the  Portales  (N.  M.)  municipal  electric-lighting 
plant. 

Mr.  A.  H.  R.  Jackson  is  manager  of  the  Jefferson  City 
(Mo.)  Light,  Heat  &  Power  Company,  succeeding  Mr.  P. 
A.   Bertrand. 

Mr.  Walter  C.  Duncan  has  succeeded  Mr.  R.  J.  Irvine  as 
manager  of  the  Moberly  Light  &  Power  Company,  of 
Moberly,    Mo. 

Mr.  E.  H.  Caller  has  been  made  superintendent  of  the 
lighting  department  of  the  Missoula  Light  &  Water  Com- 
pany,   Missoula,    Mont. 

Mr.  E.  A.  Theile  has  been  appointed  contract  agent  for 
the  Roswell  Gas  &  Electric  Company,  Roswell,  N.  M.,  suc- 
ceeding Mr.  D.   B.  Phillips. 

Mr.  D.  F.  Foote  is  the  successor  to  Mr.  B.  F.  Proctor  as 
local  manager  of  the  Missouri  Valley  Light  &  Power  Com- 
pany,   Eldorado    Springs,    Mo. 

Mr.  M.  R.  Buchanan  is  the  new  president  and  general 
manager  of  the  Silver  City  (N.  M.)  Power  Company,  hav- 
ing succeeded   Mr.  J.   B.   Downey. 

Mr.  Clay  Moneyhan  has  been  appointed  superintendent 
of  the  municipal  electric-light  plant  at  Augusta,  Ky.,  suc- 
ceeding  Mr.   Jacob    B.   Walker,    resigned. 

Mr.  H.  L.  Bailey,  formerly  superintendent  and  chief  en- 
gineer of  the  Kettle  River  Power  Company,  Sandstone, 
Minn.,  lias  been  appointed  manager  of  the  plant. 

Mr.  G.  M.  Schmick  has  been  appointed  manager  and  con- 
tract agent  of  the  American  Light  &  Power  Company, 
Union,  Mo.     Mr.  A.  E.  Reinhard  was  the  former  manager. 

Mr.  Charles  Guckel  has  been  appointed  general  manager 
of  the  Springfield  Gas  &  Electric  Company,  Springfield, 
Mo.,  which  is  controlled  by  the  Federal  Light  &  Traction 
Company. 

Mr.  E.  M.  Cutting  has  been  appointed  manager  of  the 
Edison  Storage  Battery  Supply  Company  in  the  California 
district  and  will  have  his  headquarters  at  818  Mission  Street, 
San  Francisco. 

Mr.  William  S.  Kuhn,  president  of  the  West  Penn  Trac- 
tion &  Lighting  Company  since  its  organization,  has  been 
elected  president  of  the  First-Second  National  Bank  of 
Pittsburgh,  Pa. 

Mr.  Everett  Morse,  president  of  the  Simplex  Wire  & 
Cable  Company  of  Boston,  Mass.,  has  been  elected  a  life 
member  of  the  corporation  of  the  Massachusetts  Institute 
of  Technology. 

Mr.  Oscar  Sorensen  has  been  appointed  superintendent  of 
the  Cass  Water,  Light  &  Power  Company,  of  Cass  Lake, 
Minn.,  succeeding  Mr.  H.  Hartley,  who  retains  the  secre- 
taryship  of  the  company. 

Mr.  C.  Edmiston  has  been  appointed  manager  of  the  new- 
business  department  of  the  Iowa  Railway  &  Light  Company 
at  Marshalltown,  Iowa.  Mr.  Edmiston  was  formerly  super- 
intendent and  contract  agent  for  the  Quincy  (111.)  Gas, 
Electric  &  Heating  Company. 

Mr.  F.  H.  Eddy,  formerly  vice-president  of  the  Farming- 
ton  Electric  Light  &  Power  Company.  Farmington,  Minn., 
has  added  the  duties  of  contract  agent  and  superintendent 
to  those  of  manager  and  engineer,  which  he  previously 
held  as  an  officer  of  the  company. 

Mr.  E.  W.  Cabaniss  has  been  appointed  secretary  of  the 
Macon  Railway  &  Light  Company,  Macon,  Ga.  For  the 
last  five  years  Mr.  Cabaniss  has  been  connected  with  the 
Central  Georgia  Power  Company,  and  for  the  last  two 
years  he  has  been  assistant  secretary  of  that  company. 

Col.  D.  C.  Jackling  has  been  elected  president  of  the 
Utah  Power  &  Light  Company  of  Salt  Lake  City,  which 
recently  purchased  the  Telluride  Power  Company,  the 
Utah-Idaho  Sugar  Company's  Bear  River  system  and  other 
plants.  Colonel  Jackling  has  been  active  in  the  affairs  of 
the  new  company  since  its  organization. 

Mr.  Horace  H.  Esselstyn,  engineer  for  Westinghouse, 
Church,  Kerr  &  Company  at  Detroit,  Mich.,  has  resigned 
after   twelve   years'   service   with   that   company   to   become 


construction  engineer  with  the  Detroit  Edison  Company. 
Mr.  Esselstyn  has  been  stationed  at  Detroit  during  the 
past  two  years  while  extending  the  Delray  station,  installing 
the   large  boilers,  etc. 

Mr.  Samuel  B.  Thompson  has  resigned  as  mechanical 
superintendent  of  the  British  Columbia  Electric  Railway, 
Ltd.,  Vancouver,  B.  C,  and  has  become  associated  with 
Mr.  James  A.  Roosevelt,  formerly  of  the  Third  Avenue 
Railway,  New  York,  X.  Y.,  under  the  firm  name  of  Roose- 
velt &  Thompson,  to  investigate  and  report  on  electric  rail- 
way and  light  properties.  Mr.  Thompson  was  formerly 
with  the  Consolidated  Railway,  Baltimore,  Md.,  Sanderson 
&  Porter,  New  York,  N.  Y.,  and  was  also  consulting  engi- 
neer in  connection  with  various  Pacific  Coast  properties. 

Prof.  Vladimir  Karapetoff,  of  the  department  of  electrical 
engineering  of  Cornell  University,  accompanied  by  Mrs. 
Karapetoff,  will  start  March  29  on  an  extensive  lecturing 
tour  in  the  Southern  States.  Professor  Karapetoff  will  ad- 
dress students  at  four  Southern  colleges,  namely,  the 
Clemson  College,  of  South  Carolina,  April  2;  the  Georgia 
School  of  Technology,  Atlanta,  Ga.,  April  4;  the  Alabama 
Polytechnic  Institute,  Auburn,  Ala..,  April  7,  and  the  Uni- 
versity of  Tennessee,  Knoxville,  Tenn.,  April  10.  At  each 
of  these  institutions  he  is  scheduled  for  three  events — a 
lecture  for  electrical  students  on  electrostatic  and  mag- 
netic circuits,  a  general  address  on  the  development  of  per- 
sonality, and  a  lecture-recital  on  musical  expression. 

Mr.  Albert  T.  Walcott,  formerly  general  manager  of  the 
Guarantee  Electric  Company,  Chicago,  has  joined  the  staff 
of  the  Gregory  Electric  Company,  Chicago.  Mr.  Walcott's 
experience  in  the  electrical  field  began  with  the  old  Thom- 
son-Houston Company  at  Lynn,  Mass.,  in  1881.  After- 
ward he  went  to  Chicago  for  the  company,  and  after  the 
consolidation  with  the  General  Electric  Company,  served 
as  erecting  engineer  in  the  West.  In  1893  he  was  made 
superintendent  of  the  repair  shops  of  the  Chicago  Edison 
Company,  where  he  remained  until  1897,  then  becoming 
superintendent  of  the  Guarantee  Electric  Company.  He 
served  the  latter  fifteen  years,  finally  as  general  manager. 
Mr.  Walcott  has  also  had  much  central-station  experience. 

Mr.  George  B.  McGinty,  assistant  secretary  of  the  Inter- 
state Commerce  Commission,  has  been  appointed  as  secre- 
tary to  succeed  Mr.  John  H.  Marble,  who  recently  became  a 
member  of  the  commission.  Mr.  McGinty  was  born  on 
Sept.  8.  1878,  in  Monroe  County,  Ga.,  and  was  graduated 
at  Emory  College,  Oxford,  Ga.  He  left  the  study  of  law 
to  enter  railroad  work  and  served  the  Atlantic  Coast  Line, 
the  Georgia  Railroad,  the  Southern  Railway  and  the  West 
Point  Road.  In  November.  1908,  Mr.  McGinty  became  con- 
nected with  the  division  of  statistics  and  accounts  of  the 
Interstate  Commerce  Commission  and  later  served  as  con- 
fidential clerk  to  Commissioner  Clements.  When  Mr.  Mar- 
ble was  appointed  secretary  of  the  Interstate  Commerce 
Commission  on  Feb.  10,  1912,  Mr.  McGinty  was  appointed 
assistant   secretary. 


Obituary 


James  Brown,  president  of  the  James  Brown  Electrical 
Manufacturing  Company,  Pittsburgh,  Pa.,  died  at  his  home 
in  that  city  last  week.  Mr.  Brown  was  fifty-three  years 
of  age  and  came  to  this  country  from  England  about  thirty 
years  ago.  at  which  time  he  entered  the  electrical  business. 

Henry  E.  Adams,  for  years  manager  of  the  Stockton 
(Cal.)  Gas  &  Electric  Company,  died  March  14  of  a  para- 
lytic stroke  while  on  a  visit  to  San  Francisco  on  business 
connected  with  the  Railroad  Commission.  He  was  born  at 
Sacramento,  Cal.,  in  1863,  and  his  father,  Henry  Adam-. 
was  superintendent  of  the  first  gas  company  in  Stockton. 
Upon  the  latter's  death  his  son  was  chosen  to  manage  the 
affairs  of  the  company,  and  he  did  so  in  a  manner  showing 
rare  good  judgment  until  the  absorption  of  the  Stockton 
Gas  &  Electric  Company  in  1910  by  the  Western  States  Gas 
&  Electric  Company,  when  he  retired.  Later  when  the  Oro 
Electric  Corporation  decided  to  attempt  an  entry  into 
Stockton  the  services  of  Mr.  Adams  were  obtained  to  ad- 
vise and  aid  in  securing  local  contracts.  Mr.  Adams  leaves 
a  widow  and  four  children. 
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Construction 

New  England 

OLD  ORCHARD,  MAINE.— The  Boston  &  Maine  R.  R.  Co.  is  planning 
to  equip  the  branch  road  running  from  Old  Orchard  to  Camp  Ellis,,known 
as  the  beach  road,  for  electrical  operation  next  summer. 

NORTH  HAMPTON,  N.  H. — At  the  annual  town  meeting  held  re- 
cently the  Selectmen  were  authorized  to  enter  into  a  contract  with  the 
Rockingham  Lt.  &  Pwr.  Co.,  of  Portsmouth,  for  street  lighting  for  a 
period  of  five  years.  It  is  proposed  to  erect  not  less  than  20  lamps 
between  Little  Boar's  Head  and  North   Hampton  Center. 

FALMOUTH,  MASS.— The  Buzzards  Bay  El.  Co.  is  planning  to  supply 
electrical  service  in  Sandwich,  as  well  as  in  Bourne  and  Barnstable,  from 
its  plant  in  Falmouth.  The  State  Board  of  Gas  and  Electric  Light  Com- 
missioners has  given  its  approval  of  the  extension  to  llarnstable,  II.  II. 
Taylor  is  superintendent. 

SALEM,  MASS.— The  Salem  El.  Ltg  Co.  has  appropriated  $60,000  to 
place  its  wires  underground   in   Salem. 

SALEM,  MASS. — The  City  Council  has  adopted  a  resolution  authoriz- 
ing a  bond  issue  to  be  advertised  providing  $15,000  for  the  purchase  and 
installation  of  underground  cables,  boxes,  cable  posts,  pipes  and  apparatus 
connected  with  the  placing  underground  of  the  various  city  wires,  as 
required  by  law.     The  work  is  to  be  done  by  City  Electrician  Ashby. 

SHERBORN,  MASS.— At  the  annual  town  meeting  held  recently  it  was 
voted  to  install  new  electric  lamps  on  Main,  Maple,  Eliot  and  First 
Streets  and  Farm  Road.  The  Edison  El.  Illg.  Co.,  of  Boston,  furnishes 
the   street-lighting   service. 

WESTBORO,  MASS.— At  a  town  meeting  held  March  17  it  was  voted 
to  extend  the  street-lighting  system  from  South  Street  to  the  town  farm 
and   from  the  Flanders  Road  to   Smith    Street. 

WESTBORO,  MASS.— The  trustees  of  the  Westboro  State  Hospital  in 
their  annual  report  have  asked  for  an  appropriation  of  $71,250  for  relo- 
cating and  installing  a  new  power  plant  for  the  hospital.  Dr.  Harry  O. 
Spaulding  is  superintendent. 

WORCESTER,  MASS.— The  Worcester  El.  Lt.  Co.  is  planning  to  erect 
a  substation,  40  ft.  by  30  ft.,  at  Southbridge  and  Sargent  Streets,  Worces- 
ter, at  a  cost  of  about  $2,000.  Three  500-kw  transformers  and  other 
equipment,  to  cost  about  $15,000,  will  be  installed. 

SEYMOUR,  CONN.— The  United  El.  Lt.  &  Wtr.  Co.,  of  Waterbury, 
has  petitioned  the  State  Legislature  for  an  amendment  to  its  charter  allow- 
ing it  to  extend  its  transmission  lines  from  Waterbury  and  Naugatuck  to 
Seymour.  The  United  company  controls  the  Seymour  El.  Lt.  Co.  and  pro- 
poses to  furnish  electricity  for  lamps  and  motors  and  also  to  establish  a 
24-hour  service  here.  It  is  proposed  to  discard  the  local  plant  and  secure 
energy  from  Waterbury  and  Naugatuck. 

WILLIMANTIC,  CONN.— The  engineers  who  have  been  making  in- 
vestigations in  connection  with  the  construction  of  another  large  reservoir 
on  the  Natchang  River  to  increase  the  water  supply  of  the  Uncas  Pwr. 
Co.,  of  Scotland,  have  reported  favorably  on  the  project. 


Middle  Atlantic 

BINGHAMTON,  N.  Y. — The  proposition  to  increase  the  bond  issue  to 
$80,000  for  boulevard  lighting  system  extension  was  defeated  at  the 
election   held   March   21.      F.   M.    Hopkins   is  city   clerk. 

CLAYVILLE,  N.  Y.— Plans  are  being  prepared  by  H.  D.  Wood,  of 
Phoenix,  for  the  construction  of  a  power  house,  30  ft.  by  40  ft.,  which  he 
will  erect   in   Clayville. 

COHOCTON,  N.  Y. — At  an  election  held  March  18  the  proposition 
to  authorize  the  trustees  to  install  an  electric  street-lighting  system  was 
carried. 

EAGLE  BRIDGE,  N.  Y.— The  Schaghticoke  Pwr.  Co.  has  submitted 
a  proposition  to  the  Board  of  Trade  for  the  installation  of  an  electric- 
lighting  system  in  this  village. 

NEWBURGH,  N.  Y. — A  petition  is  being  circulated  among  the  business 
men  and  taxpayers  of  upper  Broadway  to  extend  the  ornamental  street- 
lighting  system  from  Dubois  Street  to  Mill  Street. 

NEW  YORK,  N.  Y.— Sealed  bids  will  be  received  by  Joseph  John- 
son, fire  commissioner.  Headquarters  of  the  Fire  Department,  157  East 
Sixty-seventh  Street,  borough  of  Manhattan,  until  March  31  for  furnish- 
ing all  materials  required  for  establishing  and  equipping  an  extension 
to  the  I'm  alarm  telegraph  system  in  the  borough  of  Manhattan.  Blank 
forms  and  further  information  may  be  obtained  and  plans  and 
cations  may  be  seen  at  the  above  office. 

BECHTELSVILLE,  PA.— The  Borough  Council  has  decided  to  call 
a  special  election  to  vote  on  the  proposition  of  acquiring  electricity 
from    Boyertown    for   lighting   the   streets   of   the   borough. 

BRADFORD,  PA— The  City  Council  has  rejected  the  bids  for  light- 
ing the  streets,  public  buildings  and  the  hose  houses  and  has  authorized 
the  city  clerk  to  re-advertise  the  same. 

ETNA,  PA.— Sealed  proposals  will  be  received  at  the  office  of  the 
borough  clerk,  Etna,  until  April  14  for  one  Cooper  Hewitt  constant- 
current,    oil-immersed    rectifier    and   controlling    panel    tor    same;    ca 


75  lamps,  4  amp;  primary  voltage,  2200,  60  cycles;  also  for  25  metallic- 
flame  4-amp  direct-current  series-arc  lamps.  J.  C.  Armstrong  is  borough 
clerk. 

HUNTINGDON,  PA.— The  Borough  Council  has  awarded  the  contract 
for  street  lighting  to  the  Raystown  Wtr.  Pwr.  Co.  The  contract  calls 
for  10  flaming-arc  lamps  and  75  350-watt  tungsten  lamps,  to  cost  $4,058 
per  year. 

SOUTH  CONNELLSVILLE,  PA.— The  West  Penn  El.  Co.,  of  Pitts- 
burgh, has  applied  to  the  Town  Council  for  a  franchise  to  supply  elec- 
tricity  for  lamps   and   motors   in    South   Connellsville. 

CHATHAM,  N.  J. — Sealed  proposals  will  be  received  by  the  Board 
of  Water  Commissioners  of  the  borough  of  Chatham,  N.  J.,  at  the  office 
of  the  borough  clerk  until  April  7  for  extensions  and  additions  to  the 
water  and  light  systems,  consisting  of  an  electric  generating  unit,  elec- 
trically driven  pump,  steam  boilers,  etc.  Specifications  and  blank  pro- 
posals may  be  obtained  from  W.   S.   Angell,  borough  clerk. 

BLUEFIELD,  W.  Y.V— Plans  are  being  considered  for  the  installation 
of  ornamental  street  lamps  on  Princeton  Avenue.  The  merchants  agree 
to  install  the  lamps  provided  the  city  will  maintain  them. 

CHRISTIANSBURG,  VA.  -Negotiations  have  been  completed  whereby 
the  Appalachian  Pwr.  Co.,  of  Bluefield,  W.  Va.,  has  acquired  the  property 
of  the  Montgomery  El.  Co.,  which  furnishes  electrical  service  in  Christians- 
burg,  Cambria  ■  country.  The  Appalachian  Pwr.  Co.,  it  is 
reported,  will  also  supply  electricity  for  operating  the  ventilating  system 
for  the  large  tunnels  of  the  Virginia  Railway  near  here,  which  will 
sitate  the  construction  of  a  substation  in  Christiansburg. 

HAMPTON,  VA.— The  Newport  News  &  Old  Point  Ry.  &  El.  Co.  is 
planning  to  rebuild  the  electric-light  systems  in  Hampton  and  Phoebus. 

WASHINGTON  BARRACKS,  D.  C— Proposals  will  be  received  by 
.Major  W.  J.  Barden,  Washington  Barracks,  D.  ('.,  until  April  26  for 
construction  of  engineer  school  building  with  power-house  annex.  Further 
information  may  be  had  on   application   to   Major  W.  J.   Barden. 

WASHINGTON.  D.  C— Sealed  proposals  will  be  received  at  the 
office  of  the  Commissioners  of  the  District  of  Columbia,  Washington,  D. 
C,  until  April  16  for  furnishing  and  delivering  during  the  fiscal  year 
beginning  July  1,  1913,  electrical  supplies  for  use  of  various  branches  of 
the  government  of  the  District  of  Columbia.  Form  of  proposals  and 
specifications   may    be    obtained    from    the    purchasing   officer. 


North  Central 

BATTLE  CREEK,  MICH.— Additional  street  lamps  will  be  installed 
In  l  In  Commonwealth  Pwr.  Co.,  at  a  cost  of  about  $25,000;  194  lamps 
will    be    erected.       New     machinery     is  led    in    both    the    Elm 

Street    and    the    Monroe    Street    plant    of    the    Commonwealth    company. 
Three  circuits  will  run  out  of  both  plants. 

DETROIT.  MICH. —The  lighting  committee  of  the  Common  Council 
has  approved  the  appropriation  of  $5,000  for  an  appraisal  of  the  mu- 
nicipal lighting  plant.  $119,500  for  the  installation  of  an  additional  turbo- 
generator unit,  and  $694,124  for  general  improvement?,  including  the  pur- 
chase of  land  for  an  addition  to  the  plant,  installation  of  a  large  number 
of  afc  lam; 

HARBOE  II  \'  li.  MICH.— The  Harbor  El.  Co.,  recently  organized 
with  a  capital  stock  of  $10,000,  proposes  to  take  over  the  local  electric- 
light  plant,  owned  by  Puddock  &  Lcrment,  and  will  rebuild  the  dis- 
tributing will  secure  energy  for  operating  the 
system  from  the  power  plant  of  the  Hui  tilling  Co.  and  a  24-hour 
service  will  lie  established  The  company  will  carry  a  complete  line  of 
electrical    fixtures  and   appliances.      The   officers   of    the   company   are:      J. 

i;.  Kiah,   pn  sid<  nl     Charl      H     I         i     nt,    tnd    B     B.    I 

secretary  and  treasurer. 

MARQUETTE.  MICH.— The  Board  of  Public  Works  and  committee  on 
streets  and  alleys  have  recommen  led  to  the  Council  the  extension  of  the 
new  street-lighting  system  on  North  Main  Street,  Clevelana 

Avenue  and  Third  Street. 

\hii   NT     VERNON,     OHIO.— The    Frank    Ball     El.    Co..    of    Mount 
i,   will   erect  a  6600-volt,  three-phase  transmission   line  from  Mount 
Vernon  to  Frederickiown,  a  distance  of  7  miles,  and  build  the  ne 
distribution  system  in  that  town.     The  work  will  he  done  by  the  company. 
A.  J.  Darrah  is  superintendent. 

TOLEDO,  OHIO— The  Lake  Shore  &  Michigan  Southern  R.  R.  Co. 
has  contracted  with  the  Toledo  Trac,  It.  &  Pwr.  Co.  for  energy  to 
operate  its  shops  in  Toledo. 

CORYDON,  EO  Chi  I  ity  Council  has  awarded  the  contract  fir  in- 
stating a  street-lighting  system  to  the  A.  I..  Swanson  Co.,  of  Evansville, 
Ind.     The  conti.n  .  tungsten  street  lamps. 

MIDDLESBORO,     fH        McD      i  I    Middlesboro,   is   contemplat- 

ing the    insta  fa  small   electric  generating  plant,  to  be  driven  by 

water-power. 

MIDWAY,     KY—  The    municipal    electric-light    plant    in    Midway    has 
1   by  the   Kentucky   Utilities  Co.,  of   Lexington,    for    ! 
nts  will  he  made  to  the  plant  with  a  view  of 
the  surrounding  country   with   electricity   as  well  as  this  city. 

ELKHART.  IND. — The  installation  of  an  ornamental  street-lighting 
system  on  Main  Street  is  under  consideration.  The  cost  of  the  system 
is   estimated   at    about    $6,000. 
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EVANSVILLE,  IND.— Sealed  proposals  will  be  received  by  the  Hoard 
of  County  Commissioners  of  Vanderburg  County,  Evansville,  Ind.,  until 
April  8  for  furnishing  and  installing  electric  wiring  and  lighting  fixtures 
in  the  county  jail  and  the  heating  plant,  located  in  the  rear  of  the  jail, 
also  for  erection  and  completion  of  new  concrete  steps  at  the  four 
entrances  of  the  court  house,  Evansville,  according  to  plans  and  specifica- 
tions now  on  file  at  the  office  of  Charles  P.  Beard,  county  auditor. 

LOOGOOTEE,  IND.— The  Petersburg  El.  Lt.  &  Pwr.  Co.,  of  Peters- 
burg, has  secured  a  franchise  to  install  an  electric-light  plant  here. 
George  E.  King,  of  Petersburg,  secretary  and  manager,  will  have  charge 
of  the   work. 

ROCHESTER,  IND— The  County  Commissioners  of  Fulton  County 
have  granted  the  Rochester  El.  Lt.,  Ht.  &  Pwr.  Co.  a  franchise  to  erect 
transmission  lines  to  Argos,  Fulton  and  Kewanna  for  the  purpose  of  sup- 
plying electricity  to  those  towns.  The  town  of  Argos  has  accepted  the 
proposition  submitted  by  the  company  to  furnish  electrical  service  there. 
The  local  plant  at   Argos  supplier  electricity  for  lamps,  only. 

ANNA,  ILL. — Sealed  bids  will  be  received  by  the  Illinois  State  Board 
of  Administration,  Springfield,  111.,  until  April  21  for  furnishing  and 
erecting  complete,  near  Anna,  111.,  a  new  water-works  system,  including 
a  brick  and  reinforced-concrete  pumping  station,  equipped  with  electrically 
driven  machinery;  filter  plant,  exclusive  of  filter  equipment;  earthen  dam 
with  concrete  spillway;  2,000,000-gal.  reinforced-concrete  storage  reservoii ; 
electric  transmission  line,  and  a  10-in.  and  12-in.  pipe  line  about  i\i 
miles  long.  Plans  and  specifications  may  be  examined  at  the  office  of 
Dabney  H.  Maury,  1137  Monadnock  Block,  Chicago,  111.,  consulting 
engineer,  or  copies  will  be  furnished  on  receipt  of  deposit  of  $25,  which 
will  be  refunded  upon  return  of  same.     Frank  D.  Whip  is  fiscal  supervisor. 

ARMINGTON,  ILL.— The  village  of  Armington  is  negotiating  with 
the  Illinois  Trac.  System,  of  Champaign,  for  the  purpose  of  seen  ring 
electrical   service   for   Armington. 

AURORA,  ILL.— The  Western  United  Gas  &  El.  Co.  is  planning  io 
install  additional  equipment  in  its  power  plant  in   Aurora. 

BROADWELL,  ILL.— Negotiations  are  now  pending  with  the  Illinois 
Trac.  System,  of  Champaign,  for  furnishing  electricity  for  lighting  this 
village. 

LEWISTOWN,  ILL.— Theodore  Bass,  of  Farmington,  representing 
the  People's  El.  Ser.  Co.,  of  Farmington,  is  making  investigations  here 
with   a   view  of  asking   for  a   franchise   to   supply   electricity   in   Farmington. 

MOUNT  CARMEL,  ILL.— E.  S.  White,  manager  of  the  .Consolidated 
Factories  Co.,  is  promoting  a  project  to  install  an  ornamental  street- 
lighting  system  on  Main  Street. 

MOUNT  PULASKI,  ILL.— Steps  have  been  taken  by  local  citizens  for 
the  installation  of  an  ornamental  street-lighting  system  in  the  business 
district.     It  is  proposed  to  use  cluster  lamps. 

NAPERVILLE.  ILL.— Sealed  proposals  will  be  received  by  Albert  J. 
Ory,  city  clerk,  until  April  4  for  furnishing  and  instating  one  125-hp 
engine,  one  75-kw  generator,  switchboard,  wiring,  piping,  foundations, 
drilling  of  well  and  furnishing  deep-well  pump.  Fred  J.  Poste]  &  Co., 
342  Dearborn  Street.  Chicago,  111.,  are  engineers. 

SPRINGFIELD,  ILL.— Plans  are  being  prepared  by  Commissioner  W.  J. 
Spaulding  for  the  installation  of  a  750-kw  generator  and  the  erection  of 
a  transmission  line  from  the  water-works  plant  to  the  city.  The  cost 
of  the  generator  is  estimated  at  $20,000  and  that  of  the  transmission  line 
at  about  $2,000,  appropriations  for  which  were  included  in  the  budget 
for  1913.  This  is  the  first  step  toward  the  removal  of  the  municipal 
electric-light  plant  to  the  water-works,  to  be  operated  in  conjunction  with 
the  municipal  plant  on  the  river.  The  plant  in  the  city  will  be  used  as 
a    distributing   station. 

ALLOUEZ,  WIS.— Improvements  will  be  made  to  the  power  plant  of 
the  Great  Northern  Railroad  at  Allouez  and  a  transmission  line  erected 
to  the  new  buildings  at  Bardon  Avenue.  Electricity  needed  for  the  new 
buildings  will  be  generated  at  the  company's  plant. 

CARLTON,  MINN.— The  Cloquet  El.  Co.,  of  Cloquet.  has  submitted 
a  proposition  to  the  City  Council  offering  to  install  a  new  street- 
lighting  system.  The  plans  submitted  provide  for  the  installation  of  35 
Mazda  lamps  of  60  cp,  with  constant-current  transformer,  regulator  and 
switchboard.  The  new  system  is  to  cost  about  $200  per  annum  more 
than  the  present  system,  consisting  of  25  street  lamps. 

MINNEAPOLIS,  MINN.— Petitions  have  been  presented  to  the  City 
Council  for  extension  of  the  ornamental  street-lighting  system  on  Central 
Avenue,  N.  E.,  from  Eighteenth  to  Twenty-seventh  Avenue.  It  is  esti- 
mated that  78  ornamental  lamps  would  be  required  to  cover  the  district 
named. 

MINNEAPOLIS,  MINN.— Sealed  proposals  will  be  received  by  the 
State  Board  of  Control,  State  Capitol  Building,  St.  Paul,  until  .April 
14,  for  the  erection  and  completion  of  the  chemistry  building,  University 
of  Minnesota,  Minneapolis,  including  the  general  contract  work,  heat- 
ing and  ventilating,  plumbing  and  electrical  work  and  fixtures,  in  ac- 
cordance with  plans  and  specifications  furnished  by  C.  H.  Johnston, 
architect,  715  Capital  Bank  Building,  St.  Paul.  Bids  will  be  received 
collectively  and  separately.  Copies  of  plans  and  specifications  may  be 
seen  at  the  Builders'  Exchange,  St.  Paul;  Builders'  Exchange,  Minne- 
apolis, and  at  the  office  of  the  Board  of  Control,  State  Capitol  Building. 
St.  Paul.  Extra  copies  of  plans  may  be  obtained  on  application  to  the 
architect    on    payment    of   cost    of    duplication. 


THIEF  RIVER  FALLS,  MINN.— The  City  Council  has  decided  to 
furnish  electricity  to  maintain  the  ornamental  street  lamp-,  provided 
the  property  owners  on  Main  Street  will  pay  for  the  cost  of  the  in- 
stallation. The  plans  provide  for  the  installation  of  60  ornamental  stand- 
ards, each  carrying  five-lamp  clusters,  to  cost  about  $6,000.  Leonard 
Peterson  is  superintendent  of  the  muncipal  electric-light  and   water   plant. 

VIRGINIA,  MINN.— The  City  Council  has  authorized  the  city  clerk 
to  advertise  for  bids  for  the  extension  of  the  ornamental  street- h 
system.  Standards  will  be  erected  on  Central  Avenue  from  the  Great 
Northern  depot  to  South  Park,  a  distance  of  12  blocks;  and  on  Mesaba 
Avenue  from  Oak  to  Poplar  Street.  A  levy  of  $9,000  has  been  made 
for  the  lamps  on  Central  Avenue.  The  improvements  on  Mesaba  Avenue 
will  be  paid  out  of  the  general  fund. 

WAVERLY,  MINN.— The  Central  Minnesota  Lt.  &  Pwr.  Co.  has  been 
granted  a  franchise  to  furnish  electricity  for  lamps  in  Waverly. 

CEDAR  FALLS,  IA.—  At  a  special  election  held  March  10  the  proposi- 
tion to  issue  bonds  to  establish  a  municipal  electric-light  plant  in  Cedar 
Fals  was  carried. 

1  AIRFIELD,  IA.—  The  installation  of  ornamental  street  lamps  around 
I  he    public    square    is    under    consideration. 

HOLSTEIN,  IA.— At  a  special  election  held  recently  the  proposition 
to  grant  a  franchise  to  Henry  Jess,  Glenn  M.  Gracey,  H.  A.  Dessel,  J. 
C.  Wohlenberg,  J.  D.  Greve,  F.  D.  Thielman  and  J.  C.  Kuchel  was 
carried. 

MUSCATINE,  I  A.— Improvements  involving  an  expenditure  of  from 
?S0.000  to  $100,000  are  contemplated  by  the  Muscatine  Ltg.  Co.  and  the 
Davenport  &  Muscatine  Ry.  Co.  The  railway  will  be  extended  to  the 
northwest  part  of  Muscatine  during  the  summer  and  other  improvements 
made  to  the  local  system. 

STANWOOD,  IA.— A  temporary  organization  has  been  formed  to  in 
vestigate  the  cost  of  installing  an  electric-light  plant.  A.  D.  Claney  is 
president. 

VALLEY  JUNCTION,  I  A.— At  an  election  held  March  14  the  proposi- 
tion to  issue  bonds  for  an  electric-light  plant  and  water-works  system  was 
carried.     The  Chase  Engineering  Co.,  Clinton,  la.,  has  charge  of  the  work. 

KANSAS  CITY,  MO.— Mayor  Jost  has  submitted  a  message  to  the 
City  Council  dealing  with  a  municipal  electric-light  plant  for  the  city 
for  which  he  proposes  to  submit  bonds  at  a  special  election  this  spring. 
The  message  requests  a  joint  Council  committee  to  take  up  his  report 
on  a  proposed  plant  and  fix  a  date  for  the  special  election.  Two  loca- 
.  tions  are  named,  one  near  the  wharf  house  on  the  river  front  and  the 
other  at  the  Turkey  Creek  pumping  station.  A  bond  issue  of  $3,000,000 
will  be  asked. 

ST.  CHARLES,  MO.— At  a  special  election  held  March  8  the  proposi- 
tion to  grant  the  Mississippi  River  Pwr.  Distributing  Co.  a  franchise  to 
supply  electricity  in  St.  Charles  was  carried.  The  company  was  also 
given  a  contract  for  street  lighting.  Energy  for  operating  the  system  will 
be  secured  from  the  power  plant  at  Keokuk,  la. 

LA  MOURE,  N.  D.— The  City  Council  has  granted  I.  I.  Bennett,  of 
Sioux  Falls,  S.  D.,  a  franchise  to  construct  and  operate  an  electric-light 
plant  here.  Mr.  Bennett  has  also  been  granted  a  franchise  to  operate  an 
i  lectric-light   system   in    Lisbon. 

MAYVILLE,  N.  D.- — Plans  are  being  prepared  by  the  Oscar  Claussen 
Engineering  Co.,  of  St.  Paul,  Minn.,  for  the  installation  of  a  new  munici- 
pal electric-light  plant  next  summer.     C.  O.  Yangen  is  city  auditor. 

STANLEY,  N.  D.— Sealed  bids  will  be  received  at  the  office  of  W.  C 
Gibb,  county  auditor,  Stanley,  N.  D.,  until  April  8,  for  construction  of 
court  house  for  Mountrail  County  at  Stanley,  according  to  plans  and 
specifications  prepared  by  Buechner  &  Orth,  architects,  500  Shubert  Build- 
ing, St.  Paul,  Minn.  Separate  bids  will  be  received  as  follows:  (A)  For 
general  work;  (B)  plumbing;  (C)  heating  and  ventilating;  (D)  electric 
work;  (E)  vault  doors  and  vault  shutters.  Plans  and  specifications  may 
be  seen  at  the  office  of  the  county  auditor,  Stanley,  N.  D.,  and  at  the 
office  of  the  architects,  and  also  at  the  Builders*  Exchange,  Minot,  N.    D. 

BEAVER  CITY,  NEB.— Bids  will  be  received  by  the  Mayor  and 
City  Council  until  April  4  for  the  construction  of  an  electric-light  plant 
in   Beaver   City. 

BENKELMAN,  NEB.— The  proposition  to  issue  $5,000  in  bonds  for  the 
installation  of  a  municipal  electric-light  plant  will  he  submitted  to  the 
voters. 

KEARNEY,  NEB.— At  an  election  held  March  11  the  proposition  to 
grant  the  Kearney  El.  Lt.  &  Pwr.  Co.  a  25-year  franchise  was  defeated. 

LINCOLN.  NEB.— The  State  Legislature  has  passed  the  bill  amending 
the  charter  of  the  city  of  Lincoln  allowing  it  to  issue  bonds  to  the  amount 
of  $300,000  for  a  municipal  lighting  plant  and  extensions.  This  will  allow 
the  city  to  engage  in  commercial  lighting  if  it  desires  to. 

ABILENE,  KAN. — The  city  of  Abilene  has  signed  a  contract  with 
the  Riverside  Pwr.  S:  Lt.  Co.  for  the  installation  of  a  complete  street- 
lighting  system  for  the  town.  Ornamental  standards  carrying  five-lamp 
clusters  will  be  erected  on  four  business  blocks,  and  about  300  street 
lamps  will  be  placed  in  the  residential  districts.  The  town  has  also 
awarded  the  company  a  contract  for  pumping  the  city  water. 

DODGE  CITY,  KAN.— The  Midland  Wtr.,  Lt.  &  Ice  Co.,  of  Dodge 
City,  is  planning  practically  to  rebuild  its  plant  here  this  summer.  A 
new  power  house  will  be  erected  and  many  of  the  transmission  lines  re- 
constructed.     Otto   Theis   is   manager   of   the  company. 
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TURON,    KAN  -The    plans    for    the    pro] 1    municipal    electric-light 

plant  provide  for  the  following  equipment,  contracts  for  which  will  be 
awarded  \pril  3:  1  hie  70-hp  boiler,  one  50-hp  steam  engine,  one  37'/,- 
kva,  2300-volt  generator,  one  panel  combination  switchboard,  30-kw  trans- 
formers (small  sizes),  80  25-ft.,  6-in.  top;  65  35-ft.,  6-in.  top,  and  2  35-ft., 
7-in.  top  white  cedar  poles;  about  50  amp  alternating-current  meters 
and  19  incandescent  lamps  of  SO  cp,  Rollins  &  Westover,  Midland 
Building,  Kansas  City,  Mo.,  are  enginei 


Southern  States 

ROCKFISH,    N.    C— The    Raeford    Co.    contemplates    the    installation 

of  an   electric-light    plant   in    Rockfish   to   supply  electricity   in   Lumberton. 

WILMINGTON,   N.   C. — The  Tidewater   Pwr.   Co.   is  planning  to  erect 

3   substation    at    Winter   Park  and   install   a   500-kw   rotary  converter   and 

transformer   in   its   Wrightsville    Beach   station. 

WINSTON-SALEM,  N.  C— The  Southern  Pwr.  Co.,  of  Charlotte,  N.  C., 
is  reported  to  have  secured  the  controlling  interests  of  the  Fries  Mfg.  & 
Powei  Co.,  of  Winston-Salem,  which  operates  the  light  and  power  plants 
and  street-railway  system  here.  W.  S.  Lee,  of  Charlotte,  is  vice-president 
and  general  manager  of  the  Southern  Pwr.  Co. 

GUYTON,  GA.— At  an  election  to  be  held  April  15  the  proposition  to 
issue  $15,000  in  bonds,  the  proceeds  of  $10,000  to  be  used  for  the  install- 
ation of  a  water-works  system  and  $5,000  for  an  electric-light  system, 
will  be  submitted  to  the  voters. 

I.  A  GRANGE,  GA. — The  Columbus  Pwr.  Co.,  of  Columbus,  con- 
templates the  construction  of  a  substation  and  distributing  system  in 
I ..1   ( Irange,  to  cist  about  $35,000. 

WAYCROSS,  GA.— The  Ware  County  Lt.  &  Pwr.  Co.,  of  Waycross,  has 
applied  to  the  State  Railroad  Commission  for  permission  to  issue  $180,000 
in  bonds,  of  which  the  proceeds  of  $50,000  will  be  used  for  the  purchase 
of  a  500-kw  steam  turbine,  with  battery  of  three  boilers,  the  remainder 
to  he  used  to  pay  outstanding  indebtedness. 

BRADENTOWN,  FLA.— The  Southern  Utilities  Co.  is  being  organized 
to  own  and  operate  30  electric,  ice,  gas  and  water  properties  in  15  Florida 
towns  as  follows:  Arcadia,  electric-light,  power  and  ice  plants;  Braden- 
town,  including  Palmetto  and  Manatee,  electric-light,  power  and  ice 
plants;  Fernandina,  ice  plant;  Fort  Lauderdale,  electric  light,  power  and 
ice  plants;  Fort  Myers,  electric  light,  power  and  ice  plants;  Lake 
City,  ice  plant;  Live  Oak,  electric  light,  power  and  ice  plants;  Tarpon 
Springs,  electric  light,  power  and  ice  plants;  West  Palm  Beach,  electric 
light,  power  and  ice  plants;  Miami,  ice  plant;  Palatka.  ice  plant;  Pen- 
sacola,  ice  plants;  Punta  Gorda.  ice  plant;  St.  Augustine,  ice  plant  and 
steam  laundry;  Sanford,  electric  light,  power,  ice  and  water  plants; 
Tarpon  Springs,  electric  light,  power  and  ice  plants;  West  Palm  Beach, 
electric  light,  power  and  ice  plants,  all  in  Florida.  The  company  con- 
templates extensions  and  improvements,  those  already  approved  being 
estimated  to  cost  about  $300,000.  Financial  arrangements  are  being  made 
by  the  Engineering  Securities  Corpn.,  of  New  York.,  N.  Y.  J.  G.  White, 
43  Exchange  Place,  New  York,  N.  Y.,  president.  II.  C.  Adams,  recently 
of  West   Palm  Beach,  will  be  general  manager  of  all  properties. 

ORLAND,  FLA.— Plans  are  being  considered  for  the  construction  ol 
an  electric  line  from  Orlando  to  Kissimmee.  Pari  of  the  funds  for 
this  project  will  be  supplied  by  the  municipalities  of  Orlando  and 
Kissimmee. 

PENSACOLA,  FLA.— The  City  Council  has  adopted  a  resolution  call- 
ing for  an  election  to  vote  on  the  proposition  to  issue  $100,000  in  bonds 
for  the  installation  of  a  municipal  electric-light  plant  to  furnish  electricity 
for  lighting  the  streets  of  the  city.  The  proposed  plant  is  to  supply  energy 
for   municipal   purposes   only. 

WEST  PALM  BEACH.  FLA.— The  local  electric  light  and  power  plant, 
owned  by  the  Ariston  Ice  &  El.  Co.,  has  been  sold  to  a  corporation 
of   which    II.    C.    Adams   is   general   manager. 

HENDERSON,  TENN  —  At  an  election  to  he  held  March  28  the 
proposition  to  issue  $50,000  in  bonds,  the  proceeds  to  he  used  for  the 
installation  of  an  electric-light  plant  and  waterworks  system,  will  be 
submitted  to  the  voters. 

MEMPHIS,  TENN— Application  has  been  made  to  the  City  Council 
by  S.  II.  Trezevant  and  G.  C.  Alban  for  an  electric-light  franchise  in 
Memphis 

NASHVILLE,  TENN.— The  board  of  engineet  officers  charged  with  the 
consideration  of  the  improvement  of  the  Muscle  Slmals  section  of  the 
Tennessee  Rivet  fot  the  purpose  of  navigation  combined  with  water- 
power  has  prepared  plans  and  estimates  of  cost  of  the  structures  necessary 
for  securing  both  results.  The  plans  selected  by  the  board  involve  the 
construction  of  three  dams  between  Florence  and  Decatur,  Ala.  The 
tirst  is  to  have  an  available  head  varying  from  64.5  ft.  at  low  water  to 
45.5  ft.  at  extreme  high  water;  the  second  from  35  ft.  to  29.5  ft.,  and 
the  third   from  35  ft.  to  28.5   it.     The  plans  providi  house  at 

each  dam  and  propose  t,,  ulili/e  foi  primary  power  the  first  10,000 
second-ft.  and  for  secondary  powet  the  next  10,000  second-It.  of  dis- 
eharge.  The  plans  provide  locks  necessary  for  6-ft.  navigation  between 
Florence  and  Decatur,  with  provision  for  ultimate  deepening  to  9  ft. 
It  is  estimated  thai  the  three  .lams  combined  will  develop  at  the  switch- 
board  .'i    the   powei  house   approxirifatelj    105,000   hp   electrical   energy   for 


primary  power  and  about  95,000  hp  for  secondary  power.  The  board 
is  now  prepared  to  receive  proposals  from  parties  who  may  desire  to 
co-operate  in  this  combined  water-power  and  navigation  development,  for 
which  proposals  will  be  received  until  June  24  at  the  United  States 
engineer's  office  at  Nashville.  Tenn.,  where  further  information  may 
be   obtained. 

EUFAULA,  ALA.-     !   ■      '  nil  is  considering  a  proposition  to  in- 

stall electrically  driven  pumping  machinery  in  the  water-works  station. 

GALVESTON,  TEX.— The  contract  for  installing  the  ornamental 
street-lighting  system  on  the  boulevard  has  been  awarded  to  Max  Levy 
for  $14,000.  The  contract  provides  for  the  erection  of  57  ornamental 
lamp   standards,    carrying   five-lamp   clusters,    complete. 

KYLE,    TEX.— The    City    1  has    granted    a    franchise    to    J.    W. 

Tompkins  and  associates  to  install  and  operate  an  electric-light  plant  in 
Kyle. 

LUBBOCK,    TEX.— The    property  k    It.    S:    Ice   Co.    has 

been  purchased  by  the      1  1  Pwr.  1  0.,  of   Malone,  and  John  R. 

Cullinane,  of   St.    I. "in  ew   owners  will   enlarge  and   improve 

the  plant.  It  is  reported  that  the  two  plants  will  be  connected  and 
electricity  will  be  supplied  for  lamps  and  motors  in  Abernathy  and 
Hale    Center    and    to    the    territory    between    Plainview    and    Lubbock. 

MERCEDES,    TEX.— The    City    Council    has   grant,!    S.     V.    Robi 
of    San    Benito,   a    Irani  nisi 

and   water-works  system   here.      Mr.    Robertson    also   proposi 
a  large  ice  plant  in  Mercedes. 

MOUNT  PLEASANT,  TEX.— The  Robert  M.  McCandlish  Engineering 
Co.,  of  Kansas  City,  Mo.,  has  been  engaged  to  take  charge  of  the  engineer- 
ing work  in  connection  with  the  proposed  improvements  to  the  local  elec- 
tric-light plant,  which  was  recently  purchased  by  the  Albert  Emanual  Co., 
of    Dayton,    Ohio. 

QUANNAH,  TEX. — Extensive  impro  under  way  at  the  plant 

of  the  Acme  Cement  Plaster  Co.,  of  Quannah.  The  plans,  it  is  stated, 
provide  for  a  new  power  house,  equipped  with  Diesel  engines.  It  is  pro- 
posed to  discard  steam  power  entirely  and  operate  the  machinery  in  the 
various  buildings  by  electricity. 

TIMPSON,  TEX. — The  City  Council  has  entered  into  a  contract  with 
P.  W.  McKittrick,  owner  of  the  local  electric-light  plant,  to  light  all  the 
streets  of  the  city   for  a  pefiod  of  five  years. 


Pacific  States 

OLYMPIA,    WASH,      Application    has   been    made   to   the   City    I 
In    Wilbur    Foshay,    of    Portland,    Ore.,    and    Millard   Lemon,    of    Olympia, 
foi     1    franchise  to  construct    and   operat     in  electric-light  plant  an. 1 
heating 

SPOKANE,    \\  N.-ll        fli'     Des   Chutes   Pwr.    I  8  t"i«d. 

has  nearly  completed  the  construction  of  its  power  plants  on  the  Des 
Chutes  and  Crooked  Riven  The  equipment  of  the  plants  include  three 
1300-hp  "Samson"  Leffell  waterwheels  equipped  with  Lorn! 
General  Electric  and  Westinghouse  generators,  General  Electric  switch- 
board  and  transformers.  About  70  miles  of  transmission  lines  have  been 
erected  connecting  Prineville,  Ore.,  Redmond,  Ore.,  Metolius,  Ore., 
Madras,    0  Culver,    On  I     noked    River    Valley,    where    substa- 

tions have  been  erected.     I      M.  Simpson  is  general  ■' 

WEN  \  rCHEE,    W  VSH.     \\  ilbur    I'.     I  osh  ty,    of   Port 
applied   for  a  franchise  t..  install    ind  lnl    '"■' 

steam-heating    system    in    Wenatchei 

NEWPi  IB  1 ,   I IR]        \.  ..1     .  '       tina  El. 

Co.   to  enlarge  its   plant   in   Newport     11  '    machinery   at   a  cost 

,i   about  $3,500.       V   new    150  hp  boiler  w'll  be  installed. 

PORTLAND,    ORE.— The    Portland,     Eug 
Portland,  will  equip  the  old  steam   road   ol 

for  electrical  operation       Paul  Lebenbaum,  el'  leer  of  the  com- 

pany,  will   have  charge  of  the  work. 

PORTLAND,   ORE.— It    i-   stated   that    tl 
the   Pacific  Pwr.  X:  Lt.  Co.,  oi   Portland,  and  the  Walla  Walla  Vail 

Walla    Walla.     Wash,    will     make    extensions    and     in 

theit    systems,    involving     in    expenditure   of  $3,000,000.     Guy    W.    Talbot. 
of  Portland,   is   presi  lent    of  the  three  companies. 

AZUSA,    CA!  re    being    made    by    the    Pacific    Lt.    S 

Corpn.   for  the  erection   of  a    15,000-voll   distribution  line  from  its 
\  nisa  to   Baldwin   Park,  to  thi    southwest  of  Azusa. 
:i    \i   \n  i\  r.    i  Al.  -  -  ["he    S  1   >'■'  rn   Cal 

id   operate  an   electric  distributii 
Beaumont,     Construction  work  will  begin  at  once. 
LINDSAY,    CA1         1  I     'arc  County   Pwr.   Co.,   of    Lindsay,   is    plan 

uing    ,,,  output    of   its    plant    at    Tulare    and    to    erect    many 

ugh  the  southern  part  of  the  county. 
LOS   ANG  Co.    will   install 

irrigating   and   pum]  em  on  its  tract  of  land  near   N 

will  be  used. 
OAKLAND.  CAL. — Applications  have  been  presented  to  the  Cit 
oil    asking    for    the    erection    of    electroliers    on    Fifteenth,    Sixteenth    and 
Eighiei  I   owners  would 

the  electroliers  and  the  city  maintain  ihe  lamps. 
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PASADENA,  CAL.— Steps  have  been  taken  by  property  owners  and 
residents  on  Lincoln  Avenue  for  the  installation  of  ornamental  street 
lamps  on  that  thoroughfare  from  Fair  Oaks  Avenue  to  the  northern 
city  boundary.  The  Lincoln  Avenue  and  North  West  Improvement  As- 
sociation is  interested.  Property  owners  on  Marengo  Avenue  are  circu- 
lating a  petition  for  the  installation  of  ornamental  street  lamps  on  that 
avenue.  Ornamental  lamps  will  be  installed  on  Los  Robles  Avenue  from 
California  Street  to  Woodbury  Road  this  spring. 

SAN  ANDREAS,  CAL.— The  Board  of  Supervisors  of  Calaveras  County 
has  awarded  two  franchises,  one  to  the  Oro  El.  Corpn.,  of  San  Fran- 
cisco, and  the  other  to  Desire  Fricot,  of  Fricot  City,  permitting  the 
grantees  to  construct  and  operate  electric  transmission  lines  along  the 
highways  of  the  county. 

SAN  FRANCISCO.  CAL.— The  State  Railroad  Commission  has  granted 
the  Great  Western  Fwr.  Co.  permission  to  issue  bonds  to  the  amount 
of  $4,411,000  to  be  used  for  general  improvements,  extension  and  de- 
velopment work,  principally  on  the  Feather  River,  including  new  dis- 
tribution lines  and  service  connection  to  consumers  in  Alameda,  Contra 
Costa,  Sacramento,  Solano,  Sonoma  and  Napa  counties  and  the  cities 
and  towns  of  San  Lorenzo,  Oakland,  Berkeley,  Oak  Park,  Sacramento, 
Sebastopol,  Napa  Junction,  Suisun,  Fairfield,  Napa,  Santa  Rosa  and 
Dixon,  to  cost  $709,195;  construction  of  15  miles  of  transmission  lines 
from  Noraga  Valley  to  the  south  side  of  Carquinez  Straits,  a  substation  at 
the  Carquinez  end  of  the  line,  transmission  line  between  Valona  and 
Richmond,  transformer  sets  at  Richmond,  6  miles  of  secondary  circuit  on 
Richmond  feeder,  primary  extensions  and  transformers  at  Oakland,  reg- 
ulators at  Oakland  substation,  an  armored  cable  beneath  the  waters  of 
San  Francisco  Bay,  auxiliary  line  from  Napa  to  Santa  Rosa,  secondary 
circuit  from  Carquinez  Straits  to  Napa,  additional  armored  cable  be- 
neath the  waters  of  Carquinez  Straits,  condenser  at  Oakland,  and  gen- 
erator set  at  Fruitvale,  to  cost  $362,602;  extension  of  Big  Bend  power 
house  by  completing  installation  of  units  Nos.  5  and  6  to  increase  the 
output  from  40,000  kw  to  60,000  kw,  at  a  cost  of  $639,627;  completion  of 
Big  Meadows  dam  and  reservoir,  $1,607,635;  acquisition  of  lands  in  Big 
Meadows  reservoir  site,  $200,000;  Antioch  substation,  $46,000;  Sacramento 
substation,  $20,900;  Balfour-Guthrie  extension,  $16,200;  Antioch-Bowers 
tie  line,  $10,000;  Antioch-Sherman  Island  tie  line,  $9,000;  Antioch- 
Nichols  circuit,  $9,000,  and  Island  division  extension,  $35,000,  the  bal- 
ance to  be  used  for  general  improvements. 

SUISUN,  CAL. — Plans  are  being  prepared  by  the  Pacific  Gas  &  El.  Co. 
for  the  erection  of  a  large  substation,  32  ft.  by  80  ft.,  near  Suisun. 

TURLOCK,  CAL. — Bids  will  be  received  by  A.  G.  Elmor,  city  clerk, 
for  furnishing  a  two-stage  centrifugal  pump,  one  100-hp  induction  motor 
and    10-in.    pipe   for  the   city  water-works   system. 

VENICE,  CAL.— Bids  will  be  received  by  the  Board  of  Trustees  of 
Venice  for  the  installation  of  an  ornamental  street-lighting  system,  in- 
cluding ducts  and  posts  complete.     C.  S.  Thatcher  is  clerk  of  board. 

WOODLAND,  CAL.— The  Pacific  Gas  &  El.  Co.  will  soon  begin  work 
on  the  erection  of  an  electric  transmission  line  in  northwestern  Yolo 
County,   right-of-way  for  which   is  now  being  obtained. 

OGDEN,  UTAH.— The  city  of  Ogden  has  surrendered  its  option  on  the 
plant  of  the  Merchants'  Lt.  &  Pwr.  Co.,  of  Ogden.  The  city  commission- 
ers have  adopted  a  resolution  legalizing  the  proposed  deal  between  the 
Merchants'  Lt.  &  Pwr.  Co.  and  the  Utah  Pwr.  &  Lt.  Co.,  of  Salt  Lake 
City,  whereby  the  latter  will  take  over  the  property  of  the  former. 

GREAT  FALLS,  MONT.— The  Secretary  of  the  Interior  has  signed  a 
contract  with  the  Great  Falls  Pwr.  Co.  for  furnishing  electrical  energy 
for  operating  machinery  on  the  Big  Sun  River  reclamation  project.  Work 
on  the  erection  of  the  transmission  line  from  Great  Falls  to  the  various 
points  in  the  Sun  River  Valley  will  begin  within  30  days,  surveys  having 
been  completed.  Max  Hebgen,  of  Butte,  is  general  manager  of  the  com- 
pany. H.  N.  Savage  is  supervising  engineer  of  the  Reclamation  Service 
for  Montana. 

HELENA,  MONT.— Bids  will  be  received  by  City  Clerk  Mettson  until 
April  7  for  ornamental  lighting  in  the  district,  which  includes  Main 
Street,  Park  Avenue  and  Warren  Street  and  all  intersecting  streets  from 
State  Street  north  to  Helen  Avenue  with  the  exception  of  Wood,  plans 
and  specifications  for  which  may  be   obtained  from  the  city  clerk. 

COLORADO  SPRINGS,  COL.— The  County  Commissioners  are  con- 
templating the  installation  of  an  electric-light  and  heating  plant  to  furnish 
light,  heat  and  power  for  the  court  house,  county  jail  and  detention  home. 

TUCUMCARI,  N.  M.— The  City  Council  has  entered  into  a  contract 
with  the  Tucumcari  Lt.  &  Pwr.  Co.  for  furnishing  electricity  to  operate 
the   municipal   water-works   plant. 


Canada 

STRATHMORE,  ALTA.— The  Strathmore  Lt.  &  Pwr.  Co.  is  planning 
to  install  an  electric-light  plant  in  Strathmore.  The  equipment  of  the 
plant  will  consist  of  two  65-hp  producer  gas  engines,  two  35-kw  alter- 
nating-current generators,  eight  transformers  (220-110-volt),  30-ft.,  6-in. 
top  poles  and  about  5  miles  of  wire,  about  200  meters,  20  arc  lamps  and 
1500  25-watt  tungsten  lamps.  The  granting  of  a  franchise  to  the  com- 
pany is  now  pending.     A.  W.  Bowman  is  engineer  in  charge. 

NEW    WESTMINSTER.'  B.    C— The    merchants    on    Sixth    Street    will 


present   a   petition   to   the    City   Council   asking   for   an   ornamental    street- 
lighting  system   on   the   business   portion   of   the   street. 

VANCOUVER,  B.  C— Plans  are  being  considered  by  the  civic  authori- 
ties and  the  British  Columbia  El.  Ry.  Co.,  Ltd.,  for  placing  wires  in 
underground  conduits  in  the  business  section  of  the  city. 

VANCOUVER,  B.  C— The  British  Columbia  El.  Ry.  Co.  is  planning 
to  build  three  two-story  steel  frame  concrete  substations  soon,  to  cost 
about  $450,000.     Two  will  be  located  in  Hastings  and  one  near  Sapperton. 

VICTORIA,  B.  C— The  Canadian  Northern  Pacific  Ry.  Co.  contem- 
plates the  construction  of  a  50,000-hp  power  plant  near  Yale.  The  com- 
pany has  applied  for  permission  to  take  150  cu.  ft.  of  water  per  second 
from   the   Nicolum   River,   near   Hope. 

WANETA,  B.  C. — The  Waneta  Devel.  Co.  contemplates  the  construc- 
tion of  a  hydroelectric  plant  at  the  junction  of  the  Salmon  and  Pend 
Oreille  Rivers,  near  Waneta.  The  initial  installation  will  develop  2500 
hp  and  provision  will  be  made  for  extensions  as  needed.  It  is  proposed 
to  erect  a  transmission  line  to  Sheep  Creek  to  furnish  electricity  to  the 
mines  there,  and  possibly  it  may  be  extended  to  Salmo.  David  Walmsley, 
of  Nelson,   B.   C,  is  one  of  the  directors. 

BRADFORD,  ONT.— The  ratepayers  have  passed  a  by-law  requesting 
the  Ontario  Hydro-Electric  Power  Commission  to  submit  a  report  on  the 
cost  of  supplying  Niagara  power  in  Bradford. 

NAPANEE,  ONT.— The  El.  Pwr.  Co.;  Toronto,  is  considering  the 
erection  of  three  additional  rural  distribution  lines,  work  on  which  will 
begin  in  the  near  future.  One  line  will  extend  from  Lindsay  to  Mariposa 
and  Oakwood,  a  distance  of  12  miles;  one  from  Whitby  to  Pickering,  12 
miles,  and  the  other  from   Belleville  to  Foxboro,  5  miles. 

ST.  THOMAS,  ONT. — Plans  are  being  prepared  for  a  new  power 
house  for  the  Michigan  Central  R.  R.  Co.,  to  be  erected  in  St.  Thomas, 
in  connection  with  a  large  machine  shop  and  other  improvements.  The 
total  cost  of  the  work  is  estimated  at  $150,000. 

TORONTO,  ONT.— Announcement  is  made  by  Hon.  Adam  Beck,  chair- 
man, that  the  Ontario  Hydro-Electric  Power  Commission  will  at  once 
advertise  for  tenders  for  the  construction  of  the  transmission  line  from 
Dundas  to  Windsor.  Four  routes  have  been  located  between  the  Grand 
Trunk  and  Pere  Marquette  Railway  tracks,  but  the  route  of  the  line  has 
not  yet  been  decided  upon.  This  extension  will  cost  several  million  dol-  - 
lars,  and  all  towns  along  the  transmission  line,  including  St.  Thomas  and 
Chatham,  will  be  supplied  with  electricity.  It  is  announced  that  the 
commission  will  at  once  call  for  tenders  for  material  for  the  construc- 
tion of  transmission  lines  from  Cannington  to  Beaverton,  from  Berlin 
to  Elmira,  from  Clinton  to  Goderich,  and  from  Brantford  to  Paris.  The 
cost  of  material   for  these   extensions  is  estimated  at   $2,000,000. 

REGINA,  SASK. — Sealed  tenders  will  be  received  by  the  city  commis- 
sioners, Regina,  Sask,  until  April  30,  for  furnishing  one  1200-kw  synchro- 
nous motor-generator  or  motor-converter  set,  complete  with  panel  for 
the  control  of  alternating-current  motor  and  generator  panel  and 
equalizing  pedestal  for  the  control  of  direct  current  generator.  Specifica- 
tions may  be  obtained  upon  application  to  E.  W.  Bull,  superintendent  of 
light  and  power,  of  Regina. 


Miscellaneous 

PANAMA.— Sealed  proposals  will  be  received  at  the  office  of  the 
general  purchasing  officer,  Isthmian  Canal  Commission,  Washington,  D. 
C,  until  April  12,  for  furnishing  sheet  iron  or  steel,  wire  cable,  chain, 
babbitt  metal,  yellow  metal,  sheet  brass  tubing,  bronze  wire  cloth,  valves, 
etc.  Blanks  and  general  information  may  be  obtained  from  the  above 
office  or  the  offices  of  the  assistant  purchasing  agents,  24  State  Street. 
New  York,  N.  Y.;  614  Whitney-Central  Building,  New  Orleans,  La.,  and 
1086  North  Point  Street,  San  Francisco,  Cal.  Major  F.  C.  Boggs  is 
general  purchasing  officer. 

PANAMA. — Bids  will  be  received  at  the  office  of  the  general  purchas- 
ing officer,  Isthmian  Canal  Commission,  Washington,  D.  C.,  until  May 
14  (extension  of  date  from  April  14)  for  furnishing  and  erecting  coal- 
handling  machinery  and  accessories  for  two  coaling  plants.  Blanks  and 
general  information  relating  to  this  circular  (No.  763)  may  be  obtained 
from  the  above  office  or  the  offices  of  the  assistant  purchasing  agents,  24 
State  Street,  New  York,  N.  Y. ;  614  Whitney-Central  Building,  New 
Orleans,  La.,  and  10S6  North  Point  Street.  San  Francisco,  Cal.  Major 
F.    C.   Boggs   is  general   purchasing   officer. 


New  Industrial  Companies 

THE  BAILEY  ELECTRIC  COMPANY,  of  Grand  Rapids,  Mich.,  has 
been  incorporated  to  manufacture  automobile  starters,  lighters  and 
ignition  outfits.  Prof.  B.  F.  Bailey,  of  the  University  of  Michigan,  is 
interested    in    the    company. 

THE  BEHR  ELECTRICAL  CONTRACTING  COMPANY,  of  St. 
Louis,  Mo.,  has  been  incorporated  with  a  capital  stock  of  $6,100  to 
manufacture  and  deal  in  electrical  machinery,  appliances,  etc.  The  in- 
corporators are:     Charles  B.  Aaron,  A.   and  Rose  B.    Behr. 

THE   R.   O.   BIERDMANN   COMPANY,  of  Chicago,  111.,  has  been   in- 
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corporated  by  R.  C.  Bierdmann  and  Christian  and  Paul  C.  Meier.  The 
company  is  capitalized  at  $7,500  and  proposes  to  manufacture  and  deal 
ill   electrical   machinery,   appliances,   etc. 

THE  BUSBY-TEMPLETON  COMPANY,  of  Detroit,  Mich.,  has 
been  incorporated  with  a  capital  stock  of  $5,000  for  the  purpose  of 
doing  electrical  construction  work,  specializing  in  conduit  and  power  in- 
stallation. J.  H.  Busby  and  P.  M.  Templeton,  Jr.,  are  incorporators.  The 
company  is  located  at  73  Shelby  Street,  Detroit. 

THE  CHICAGO  ELECTRIC  TIME  SWITCH  COMPANY,  of  Chi- 
cago, III.,  has  been  incorporated  with  a  capital  stock  of  $2,500  to  do  a 
general  manufacturing  and  merchandising  business.  The  incorporators 
are:     Israel  S.  Berkman,  Leo  J.  Neeson  and  Jay  H.   Brown. 

THE  CRANE  ELECTRIC  SPECIALTY  COMPANY,  of  Chicago,  111., 
has  been  incorporated  with  a  capital  stock  of  $1,000  to  manufacture 
electrical  specialties.  The  incorporators  are:  George  Nelson,  Henry 
Jampoli   and   Frank    B.    Crane,   Jr. 

THE  ELECTRICAL  &  MECHANICAL  MANUFACTURING  COM- 
PANY, of  Los  Angeles,  has  been  granted  a  charter  with  a  capital  stock 
of  $75,000.  The  incorporators  are:  VV.  W.  Billings,  G.  F.  Shields,  G. 
A.   Boden,   S.  T.   Wolfe  and  J.   F.  Poole. 

THE  F.  &  P.  AUTO  TRANSPORTATION  COMPANY,  of  Brooklyn, 
N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $70,000  to  manu- 
facture and  deal  in  vehicles  propelled  by  gas,  electricity,  etc.  The  in- 
corporators are:  W.  O.  Goddard,  F.  K.  Fairchild  and  G.  A.  Logan, 
of    Brooklyn,   N.    Y. 

THE  FOULKES  ELECTRICAL  COMPANY,  of  Los  Angeles,  Cal., 
has  been  incorporated  with  a  capital  stock  of  $25,000  by  R.  E.  Floyd 
and   R.    T.   T.   Foulkes. 

THE  PETELER  SHOCK  ABSORBER  CORPORATION,  of  New  York, 
N.  Y.,  has  been  chartered  with  a  capital  stock  of  $50,000  to  deal  in 
shock  absorbers,  etc.  The  incorporators  are:  C.  A.  Stein,  N.  Meyer  and 
M.   L.   Strauss,   of   New   York,   N.   Y. 

THE  TACOMA  ELECTRICAL  MACHINERY  COMPANY,  of 
Tacoma,  Wash.,  has  been  incorporated  with  a  capital  stock  of  $20,000  by 
John   W.   Holmes,  J.  C.  Hill  and  others. 


Trade  Publications 


New  Incorporations 

PHOENIX,  ARIZ.— The  Arizona  Lt.  &  Pwr.  Co.  has  been  in- 
corporated by  C.  Frank  Doebler,  William  II.  Hicken  and  Michael  F. 
Fenton.     The  company  is  capitalized  at  $40,000,000. 

IIILO,  HAWAII.— The  Hilo  Trac.  Co.  has  b.een  incorporated  with  a 
capital  stock  of  $2,000,000,  of  which  $56,000  has  been  paid  in,  to  equip 
and  operate  a  street-railway  system  in  Hilo.  The  incorporators  are  H. 
V.  Patten,  Leland  S.  Conness,  W.  H.  Johnson,  C.  E.  Wright  and 
Delbert   E.   Metzer. 

BEAUDSTOWN,  ILL.— The  Beardstown  Pub.  Ser.  Co.  has  been  in- 
corporated with  a  capital  stock  of  $200,000  to  do  a  general  public 
utilities  business.  The  incorporators  are:  Thomas  K.  Condit,  Floyd  M. 
Condit  and  Robert  B.  Glenn. 

GILCHRIST,  ILL.— The  Edwards  River  Pwr.  Co.  lias  been  in 
corporated  with  a  capital  stock  of  $10,000  by  J.  W.  and  E.  C.  Walsh.  Jr., 
and  Paul  Wagner.  The  company  proposes  to  do  a  general-utility  busi- 
ness.    Post  office  address,  Gilchrist;   R.   F.   D.,  Viola. 

PORTLAND,  MAINE.— The  Southern  Public  Utilities  Co.  has  been 
granted  a  charter  under  the  law  of  the  State  of  Maine  with  a  capital 
stock  of  $5,000,000  to  generate  and  supply  power  and  also  to  manu- 
facture and  deal  in  railroad  cars  of  all  kinds.  A.  F.  Jones  is  presi- 
dent  and   A.    A.    Richards,   treasurer,   both   of   Portland. 

LAMB,  MICH.— The  Lamb  Ltg.  Co.  has  been  organized  with  a 
capital  stock  of  $2,000  for  the  purpose  of  supplying  electricity  in  Lamb. 

MINNEAPOLIS,  MINN.— The  Great  West  Power  Co.  has  been  incor- 
porated with  a  capital  stock  of  $50,000  by  Arthur  W.  Stevens,  Harold 
C.  Gage,  Edward  J.  Peters,  Thomas  E.  Hanson,  all  of  Minneapolis,  and 
Foster    B.    Scager,    of    Cannon    Falls. 

PORT  JERVIS,  N.  Y.— Articles  of  incorporation  have  been  filed  for 
the  Eastern  Pwr.  Co.,  of  New  York,  Inc.,  with  a  capital  stock  of  $100,- 
000,  by  W.  P.  Gregg,  D.  R.  Thomas,  of  Port  Jervis,  and  C.  P.  Wright, 
of  Susquehanna,  Pa.  The  company  proposes  to  generate  and  distribute 
electricity. 

HARRISBURG,  PA.— Charters  have  been  granted  by  the  State  De- 
partment for  25  electric  companies  to  operate  in  Allegheny  and  Beaver 
Counties  as  follows:  Crescent,  Coraopolis,  East  Deery,  Edgeworth, 
Fawn,  Forward,  Glenfield,  Harmar,  Hays,  Letsdale,  Oakdale,  Osburn, 
Albin,  Ambridge,  Baden,  Conway,  Daugherty,  East  Rochester,  Economy, 
Harmony,    Freedom,    Hopewell,    Hudson,    Bulwer    and    lola    Electric    com- 

1.       Each    company    is    capitalized    at    $5,000    and    all    with    same    in- 

porators.     The  incorporators  are  Herman   Halberer,   Arthur   B.    Dampman 
ami   William   E'.   Miller,  all  of  Pittsburgh. 

SALT  LAKE  CITY,  UTAH.— The  Central  El.  Co.  has  been  incor- 
porated with  a  capital  stock  of  $5,000.  The  officers  are:  Joseph  Nelson, 
president;  .1.  <i.  McAllister,  vice-president,  and  J.  E.  Johnson,  secretary 
and    treasurer. 


WATT-HOUR  METERS.— Bulletin  No.  A4092  of  the  General  Electric 
Company   describes    its   Thomson    watt-hour   meter. 

LUBRICATION.— The  lubrication  of  pneumatic  tools  is  made  the 
subject  of  Bulletin  No.  130  issued  by  the  Chicago  Pneumatic  Tool  Com- 
pany,  Chicago,    111. 

COPPER-CLAD  WIRE.— The  Duplex  Metals  Company,  Chester,  Pa., 
has  added  another  to  its  series  of  periodical  leaflets  giving  a  short  ad- 
vertising  talk    on    its    copper-clad   steel   wire. 

MOTOR-STARTING  PANELS— The  General  Electric  Company  has 
recently  issued  Bulletin  No.  A4087,  which  illustrates  and  describes  its 
direct-current    motor-starting    panels    for    heavy    service. 

LIGHTING  FIXTURES.— The  F.  W.  Wakefield  Brass  Company, 
Vermilion,  Ohio,  in  a  recent  folder  illustrates  two  new  parts  shown  in 
use  together  with  a  new  two-lamp  square  pendant  in  both  straight  and 
chain    designs. 

STEEL  BOXES. — The  Allsteelequfp  Company,  Aurora,  111.,  has  issued 
Bulletin  E-2,  containing  prices  of  steel  boxes  for  all  wiring  purposes. 
The  boxes  are  electrically  welded  and  conform  in  all  respects  to  the 
National  Electric  Code. 

MOTORS.— In  Bulletin  1010,  which  the  Triumph  Electrical  Company, 
Cincinnati,  Ohio,  has  recently  issued,  a  comprehensive,  illustrated  de- 
scription of  its  adjustable  speed  motors  is  given,  and  the  operating 
characteristics  are  set  forth. 

STAGE  LIGIITIXC  APPARATUS.— The  Klieglight  arc  lamp  for 
taking  motion  pictures,  photographing  in  studios,  etc.,  is  the  subject  of 
a  bulletin  being  distributed  by  the  Universal  State  Lighting  Company, 
240  West  Fiftieth   Street,   New  York. 

GAS  AND  OIL  ENGINES.— Bogart  &  Company,  Ellicott  Square. 
Buffalo,  N.  Y.,  have  issued  a  folder  showing  a  number  of  good  illus- 
trations and  sectional  views  of  gas  and  oil  engines.  These  engines  arc 
built  to  operate   on  all  the  various   fuels. 

DIESEL  ENGINE.— In  an  eight-page  pamphlet  issued  by  the  Busch- 
Sulzer  Brothers-Diesel  Engine  Company,  the  results  of  an  exhaustive  test 
of  a  225-hp  Diesel  oil  engine  built  for  the  Hugo  (Okla.)  Ice  &  Light 
Company  are  given.  A  number  of  tables  and  curves  add  value  to  the 
publication. 

STARTING    SWITCHES.— Bulletin    B-54   issued   by   the    Allen  B 
Company,     Milwaukee,    Wis.,    refers    to    its    Type    H    resistance    starting 
switch    for    induction    motors.      This    apparatus    is    designed    for    starting 
motors    of    from    1    hp    to    50    hp,    switching    them    into    and    out    of    the 
circuit  and  protecting  them  against  no-voltage  and  overload. 

PUMPS. — Bulletin  No.  133,  issued  by  the  Goulds  Manufacturing  Com- 
pany, Seneca  Falls,  N.  Y.,  illustrates  and  gives  specifications  of  the 
Gould  rotary  pumps,  which  can  be  adapted  to  almost  any  service  where 
the  required  capacity  and  pressure  are  within  their  ratings.  Their  char- 
acteristic features  of  construction  and   operation  are  described. 

ELECTRIC  WASHING  MACHINE.— The  Hurley  Machine  Company. 
29  South  Clinton  Street,  Chicago,  111.,  has  issued  a  circular  telling  of 
Its  new  "Red  Electric  Junior"  washing  machine  and  the  "Red  Electric" 
washing  and  wringing  machine.  The  latter  machine  is  equipped  with  a 
special  two-roll  reversible  wringer  and  a  motor  which  will  operate  the 
washer  and  wringer  at  the  sain. 

STEAM  TURBINES— "A  Little  Journey  to  the  Home  of  the  'Economy' 
Turbine"  is  the  title  of  a  booklet  written  by  Elbert  Hubbard  after  a  visit 
to  the  works  of  the  Kerr  Turbine  Company,  Wellsville,  N.  Y.  lt  is 
written  in  an  attractive  manner  and  includes  interesting  information  on 
steam  economy  from  the  time  of  James  Watt   up  i     I  iy.     The 

booklet    is    printed    in    the    usual    style    of    Roycroft    publications. 

GRINDING  MOTORS.— The  Westinghouse  Electric  &  Manufacturing 
Company,  East  Pittsburgh,  Pa.,  in  a  leaflet  recently  issued  gives  infor- 
mation with  respect  to  its  polishing  and  grinding  motors,  which  arc 
adapted  for  use  by  dentists,  jewelers,  opticians,  hotels,  restaurants,  ma 
chine  shops,  garages  and  homes.  Their  advantages  are  briefly  set  forth 
Brief  mention   is   made    of  a   0.33-hp   motor    suitabli  re    and 

home. 

CARD  INDEX  OF  SPECIALTIES— The  Clark  Electric  &  Manufac- 
turing Company,  149  Broadway,  New  York,  is  sending  out  to  t: 
index  cards  of  standard  size  for  the  convenience  of  purchasing  agents. 
The  reverse  side  illustrates  some  of  the  specialties  indexed.  Insulator 
clamps,  splicing  sleeves,  split  tinned  connectors,  overhead  clampini 
snitches  and  ground-plates  are  among  the  company's  specialties  and  ad- 
ditions are  being  made. 


Business  Notes 


THE    ELECTRIC   PRODUCTS  COMPANY,  manufacturer  of  th 
ton  automatic  battery-charging  panels,   has  moved  its  Cleveland  headquar- 
.    to    10,514   Dupont   Avenue. 

HOW   M'l'  oast   representatives  of   the    Federal 

Storage  Battery  Car  Company  and  agents  for  Edison  storage  batteries, 
have  moved  their  offices  from  the  Metropolis  Bank  Building  to  the  new 
Sharon   Building,   55   New  Montgomery   Street.   San   Francisco.  Cal. 
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UNITED   STATES   PATENTS   ISSUED  MARCH    18,    1913. 
[Prepared  by  Robert  Starr  Allyn,    16   Exchange   Place,   New  York.] 

1,056,045.  PROCESS  OF  MANUFACTURING  GAS;  M.  W.  Murray. 
New  York,  N.  Y.  App.  filed  June  6,  1912.  Dry  steam  introduced 
under  pressure  into  a  chamber  where  it  is  subjected  to  the  heat  of 
an   electric  arc   in   tile   presence  of  a  catalytic  agent. 

1.056,051.  AUTOMATIC  RAILWAY,  DANGER  SIGNAL;  H.  A.  Os- 
born,  St.  Joseph,  Mo.  App.  filed  March  27,  1911.  Roller  on  the 
engine    engages    and    operates    a    circuit-controlling    switch. 

1,056.061.  PROCESS  FOR  WELDING  DISSIMILAR  METALS;  F.  W. 
Rogers,  Beaver  Dam,  Wis.  App.  filed  Dec.  26,  1911.  Metal  of  lower 
melting  point  is  partially  or  wholly  fused  by  applying  heat  thereto 
through  the  medium  of  a  welding  plate  of  higher  melting  point, 
pressure   being  preferably  applied. 

1,056,064.  SELECTING  APPARATUS;  C.  E.  Scribner,  Tericho,  Vt., 
and  A.  H.  Adams,  Sparkill,  N.  Y.  App.  filed  Nov.  28,'  1911.  Com- 
bination  of   polarized    and    neutral    relays. 

1,056,104.  MEANS  FOR  THE  REGULATION  AND  CONTROL  OF 
RAILWAY  AND  LIKE  TRAFFIC;  H.  v.  Kramer.  Birmingham, 
England.  App.  filed  April  11,  1912.  Inductive  system  with  live 
wire  along  track  and  coil   on   train. 

1.056.118.  METHOD  OF  ELECTROLYZING  STREAMING  ELEC- 
TROLYTES; J.  G.  Paulin.  Landskrona,  Sweden.  App.  filed  April 
7,  1911.  Causes  a  current  of  fresh  electrolyte  to  flow  toward  and 
past  one  electrode  and  a  solution  of  the  product  formed  at  the  other 
electrode  to  flow  toward  and  past  said   latter  electrode. 

1.056.119.  ELECTROMECHANICAL  PROPULSION  SYSTEM  FOR 
TRAINS;  H.  Pieper,  Liege,  Belgium.  App.  filed  June  8,  1912. 
Combination  of  heat  motors,  electric  machines  coupled  thereto  and 
batteries  working  in  conjunction  with  the  electric  machines. 

1,056,124.  ELECTROMAGNETIC  REGULATING  OR  CONTROLLING 
MEANS  FOR  VALVES  OR  THE  LIKE;  T.  J.  and  E.  Rorke, 
Barnes,  England.  App.  filed  Dec.  6,  1910.  Thermostat  controls 
relays  which   operate  the  valves. 

1,056,154.  LAMP  SOCKET;  J.  Darby,  Summit,  N.  J.  App.  filed  Oct. 
12,  1910.  Pull-socket  type;  commutator  reciprocated  on  a  straight 
guide  by  an  actuator  reciprocating  on  a  straight  guide  parallel  to  the 
first  guide. 

1,056,181.  ELECTROLYTIC  CELL  AND  METHOD  OF  MAINTAIN- 
ING  THE  EFFICIENCY  THEREOF;  W.  M.  Jewell.  Chicago.  111. 
App.  filed  Dec.  17,  1912.  Horizontal  type,  preserving  stratification  of 
electrolyte  by  maintaining  cathode  liquor  at  a  lower  specific  gravity 
than  anode  liquor. 

1,056,205.  ELECTRICAL  WATER  HEATER;  A.  P.  Nichols,  Seattle, 
Wash.  App.  filed  June  24,  1911.  Tortuous  water  passage  with  re- 
sistance device   in   the   normal   water   containing   part   of  said   passage. 

1,056,220.  ELECTRIC-CIRCUIT  CUT-OUT;  H.  M.  Scheibe,  Wilkins- 
burg,   Pa.     App.    filed  June  9,    1910.      Fuse  is  held  under   tension. 

1,056,239.  ELECTRIC  BOX  CONNECTION;  F.  H.  Ward,  Brooklyn, 
N.  Y.  App.  filed  March  2,  1911.  Adapted  for  being  secured  upon  a 
gas  pipe. 

1.056.242.  AUTOMATIC  COMPENSATING  MAGNETIC  CLUTCH; 
A.  W.  Whitcomb,  Worcester,  Mass.  App.  filed  July  3,  1911.  For- 
ward and  reverse  at  different  speeds. 

1.056.243.  DOUBLE-ACTING  CLUTCH;  A.  W.  Whitcomb,  Worcester, 
Mass.     App.  filed  July  24,   1911.     Combined  magnetic  and  friction. 

1,056,257.  BURGLAR  AND  FIRE  ALARM;  F.  Carlson,  Monessen,  Pa. 
App.  filed  July  5,  1911.  Has  a  wax  post  for  holding  a  contact  mem- 
ber out  of  engagement  with  a  contact. 

1,056,269.  POLICE-SIGNAL-CODE  BOX;  W.  E.  Fastnacht,  York,  Pa. 
App.  filed  Dec.  8,  1911.  Rotary  carrier  with  circuit-closing  devices 
and  a   plurality   of   selecting   devices. 

1.056.299.  BATTERY-PLATE  SEPARATOR;  H.  E.  Pratt.  New  York, 
N.  Y.  App.  filed  March  25,  1912.  Made  of  wood  veneer  so  as  to  be 
pervious,  with  a  perforated  sheet  of  hard  rubber  on  each  side  of  this 
pervious   plate. 

1.056.300.  RELAY  SYSTEM:  E.  W.  Preston  and  G.  L.  Nickerson, 
Sioux  City,  la.  App.  filed  Jan.  25,  1912.  Relays  automatically  con- 
trolled by  speech  currents  from  a  telephone  transmitter. 

1,056,310.  ELECTRIC  SWITCH;  H.  J.  Wiegand,  Milwaukee,  Wis.  App. 
filed  March  24,  1910.  Rectilinearly  movable  operating  member  di- 
rectly engages  contact  member,  said  members  having  parts  to  cause 
quick  movement  of  contact  member  prior  to  the  direct  engagement 
by  the  operating  member. 

1,056,318.  APPARATUS  FOR  MAGNETICALLY  SEPARATING  MA- 
TERIALS; S.  Briick,  Berlin,  Germany.  App.  filed  May  17,  1911. 
Material  is  passed  through  a  constant  magnetic  field  of  uniform 
strength  by  means  of  some  external  force,  such  as  compressed  air 
or  water. 

1.056.334.  ALTERNATING-CURRENT  RELAY;  T.  F.  D.  Hoge,  New 
York,  N.  Y.  App.  filed  Sept.  23,  1910.  Lagging  and  leading  currents 
produced  in  the  circuits  of  the  different  magnets. 

1.056.335.  ELECTRIC  STERILIZER  FOR  LIQUIDS;  H.  Howard,  Cor- 
vallis.  Ore.     App.  filed  May  23,  1912.     For  attachment  to  a  faucet. 

1.056.336.  BIPOLAR  INTRAGASTRIC  ELECTRODE;  A.  G.  Hurdman, 
Denver,  Col.  App.  filed  Sept.  24,  1909.  Separated  slug-shaped  elec- 
trodes in  contact  with  wall  of  stomach  provide  flow  of  current  there 
through. 

1.056.337.  RECTIFIER  COMPOUND;  N.  Fallek,  Denver,  Col.  App. 
filed  June  17.  1912.  Consists  of  sodium  phosphate,  asbestos,  sodium 
silicate  and  water. 

1,056.350.  TRANSMITTER;  R.  S.  M.  Mitchell,  Syracuse,  N.  Y.  App. 
filed  March  29,  1912.  Has  a  series  of  spirally  formed  electrodes 
which,  through  leverage  connections,  are  compressed  by  the  diaphragm. 

1,056,354.  INCANDESCENT  LAMP-SECURING  MEANS;  R.  W.  Mor- 
gan  (deceased),  Bronxville,  N.  Y.  App.  filed  Sept.  19,  1908.  Helical 
spring   carried  by  and   secured   at   one   en^pto   lamp  base. 

1,056,360.  INDUCTOR-GENII;  Mni;  FOR  IGNITION  PURPOSES; 
T.    E.    Podlesak,    r.n»,klyn,    X     \   .   and    11.    J.    Podlesak,   Chicago,   III. 


I.ii.v,,.;;  Ml    i     OF     PRODUCING     LEAD     HYDRATE;     T.     G. 

Titnljy,   (  hicago,   111.     App.   filed  March  2,   1912.     Method  coi 

<  I.  .  u  olyzing  a  cast  anode   of  lead   sulphide  ore  in  a  neutral    hydrous 

solution  of  a  nitrate  of  an  alkaline  base. 

1,056,383.     METHOD  OF  RECOVERING  LEAD   AND   SILVER;    I     G 

Timby,  Chicago,  111.  App.  filed  March  2,  1912.  Electrolyzing  in  a 
bath  of  suitable  electrolyte  a  cast  argentiferous  lead-bearing  ore  anode 
in  a  filtering  screen,  precipitating  the  silver  within  the  screen  and 
collecting   lead    liberated   by   the   electrolysis   of   the   anode. 

1,056,392  INSULATOR:  C.  A.  Barr  and  J.  H.  Koren,  Chicago,  111. 
App.  filed  Dec.  IS,  1911.  Spring  clamp  secures  the  insulator  in  place 
in  the  beam,  etc.,  in  which  it  is  seated. 

1,056,402.  ELECTRIC-RAILWAY  SIGNALING  APPARATUS;  W.  T 
i  ook,  Denver.  Col.  App.  filed  July  24,  1909.  Wheel  flange  operates 
circuit-controlling  devices  for  the  signals. 

1.056.423.  TELEPHONY;  M.  L.  Johnson,  Chicago,  111.  App.  filed  May 
22,  1911.  Station  first  taking  the  line  for  use  may  have  the  usi  of 
the  line  to  the  exclusion  of  other  stations. 

1.056.424.  TELEPHONY;    M.   L.  Johnson:  Chicago,   III.      App.   filed   May 
22,    1911.      Calling    party    at   a   party-line   station    is   enabled    to 
application  _  of  signaling  current   to   signal   receiver  at   another   station 
on    same    line;    apparatus    interfering    with    transmission    of    signaling 
current  is  removed  from  line. 

1,056,425  TELEPHONY;  M.  L.  Johnson,  Chicago,  111.  App.  filed  May 
22,  1911.  Calling  party  at  a  party-line  station  may  appropriate  his 
line  to  the  exclusion  of  other  stations  upon  the  same  line. 

1.056.456.  ELECTRIC  FURNACE  FOR  MELTING  AND  LIQUEFY- 
ING FERRO  ALLOYS;  W.  Schemmann  and  J.  Bronn,  Rombach.  Ger- 
many.      App.    filed    Dec.    14,    1910.      "Contact-resistance"    heating. 

1,056,459.  AUTOMATIC  FIRE-PROTECTION  SIGNAL  SYSTEM:  I 
E.  Shepherd,  Flushing.  N.  Y.  App.  filed  June  20,  1908.  Unaffected 
by  atmospheric  changes  in  temperature;  alarm  given  only  upon 
sudden  heating  occasioned  by  fire. 

1.056.482.  ELECTRIC  CUT-OFF  FOR  MARINE  AND  OTHER  STEAM 
ENGINES;  R.  Zoppa.  Montclair,  N.  J.  App.  filed  Dec.  30,  1912. 
For  preventing  "racing"  when  screw  leaves  the  water,  etc. 

1.056.483.  TAP  FOR  MULTIPLE-CONDUCTOR  METALLIC- 
SHEATHED  CABLES;  H.  E.  Adams,  Pittsburgh,  Pa.  App.  filed 
Jan.  29,  1912.     Split  conduit  with  housing  fitting  over  same. 

1.056,498.  OUTLET-BOX  SUPPORT;  C.  C.  Buckels,  Chicago,  111.  App. 
filed  Nov.  6,  1911.  Outlet  box  is  slidingly  adjustable  on  a  supporting 
bar  which  is  adapted  to  be  secured  between  contiguous  joists  or  studs. 

1,056.533.  WORKING  SUBMARINE  CABLES;  J.  Gott.  Brighton.  Eng. 
App.  filed  March  18,  1912.  Polarity  of  the  line  current  is  automati- 
cally charged  after  each  operation  of  the  sending  key. 

1.056.545.  ELECTROMAGNETIC  CLUTCH;  W.  C.  Huebner.  Buffalo, 
X.  Y.  App.  filed  Sept.  23,  1912.  Armatures  movable  radially  inward 
to  form  magnetic  bridges  between  magnetic  strips  on  the  magnet 
member. 

1,056,584.  SWITCH  AND  RECEPTACLE  BOX:  E.  Rosenkranz.  New 
York,  N.  Y.  App.  filed  Feh.  18,  1911.  Has  removable  fide  plates  to 
facilitate  fastening  of  the  cables  or  conductors. 

1.056.637.  COMBINED  TELEPHONE  AND  FIRE-ALARM  SYSTEM; 
W.  W.  Dean.  Chicago,  111.  App.  filed  Aug.  15,  1903.  Uses  auxiliary 
currents  with  a  receiving  device  responsive  to  such  currents  and  un- 
affected  by  telephonic  currents. 

1.056.638.  THERMOSTAT;  W.  W.  Dean,  Elyria.  Ohio.  App.  tiled  May 
20,  1905.  Spiral  contact  spring  normally  held  compresfed  in  non- 
contacting  position  by  being   embedded  in  a  fusible  material. 

1,056,641.  PROCESS  FOR  THE  MANUFACTURE  OF  METALLIC 
FILMS;  F.  Demel,  London,  Eng.  App.  filed  May  1,  1911.  Relates 
to  production  of  goldleaf. 

1,056,651.  ELECTRIC-CABLE  CONNECTOR;  E.  H.  Faile,  New  York. 
X.  Y.  App.  filed  March  31,  1911.  Socket  receives  stranded  cable  in 
one  end  and  solder  is  introduced  into  the  opposite  end. 

1,056,655.  LOCKING  DEVICE  FOR  TELEPHONES;  A.  Fornander. 
New  York,  N.  Y.  App.  filed  July  11,  1912.  Hinged  clasp  locks  upon 
the  column  of  the  instrument  and  interlocks  with  the  receiver  hook. 


1.056.671.  ELECTRICALLY  OPERATED  CONTROLLING  MECHAN- 
ISM; J  C.  Ilemtz,  Cleveland,  Ohio.  App.  filed  Jan.  15,  1912.  For 
lighting   and    extinguishing  lamps,    operating   furnace  dampers,   etc. 

1,056,677.  SWITCH  BOX;  R.  Hippie,  Williamsport,  Pa.  App.  filed 
May  19,  1909.  Has  a  pivoted  armature  provided  with  arcuate  and 
flat   faces  to  co-operate  magnetically  with  corresponding  pule   pieces. 

1,056.679.  CEILING-BLOCK  CONNECTOR:  L.  F.  Hopfer,  Clearfield. 
Pa  \pp.  filed  Feb.  6,  1912.  Lamp  terminals  on  a  detachable  member 
interlock  with  line  terminals  on  the  base  member  by  a  partial  rotative 
movement    of  the   detachable   member. 

1,056,711.  CROSS-OVER  INSULATOR  FOR  ELECTRICAL  CON- 
Dl  I  rORS;  F  Sri, .ml..  lersey  City,  N.  J.  App.  filed  July  9,  1908 
Base   and  cross-ovet   member   provided   with  wire-receiving  recesses. 

1,056.725.  JUNCTION  BLOCK  FOR  MAKING  ELECTRICAL  CON- 
NECTIONS; A.  K.  Andriano,  New  York.  N.  Y.  App.  filed  Oct.  20, 
1910.  Base  having  an  insulating  support  carrying  outstanding  arms 
to  "Inch  she  individual  wires  of  the  cables  are  secured,  for  telephone 
vorl 

1,056,739.  TRANSFORMER  OF  ELECTRICITY;  J.  W.  Davis,  St.  Clair, 
M,,  \.pp,  likd  May  8,  1911.  Commutator  having  segments  of  special 
construction. 

1,056,742.  RETRIEVING  MECHANISM;  J.  Hollis,  Canton,  Ohio.  App. 
filed  May  24,  1911.  A  retrieving  spring  is  wound  up  by  the  unwinding 
of  (he  trolley  rope;  slack-absorbing  spring  keeps  trolley  rope  under 
proper   tension. 

1,056,759.  SWITCH  BOX  AND  SUPPORT;  W.  II.  Mallery,  Youngs- 
town,  Ohio.  App.  filed  Feb  19.  1912.  Made  of  sheet  metal  with 
pluralitj    "I   Iuks  to  engage  m  slots  in  supporting  bars. 
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Why  Was  Dayton      Not  by  way  of  finding  fault  with  any- 
So  Isolated?  body  in  this  period  of  distress  ami  dis- 

aster  caused  by  record  floods,  but  simply 
in  the  search  for  information,  we  rise  to  inquire  in  the  name 
of  civilization  and  invention  why  Dayton  was  allowed  to 
be  so  utterly  cut  off  for  days  from  the  rest  of  the  world? 
To  be  a  little  more  explicit — for  it  is  easy  to  say  what  we 
mean- — why  in  these  days  of  the  wireless  telegraph  should 
I  ).-i\  ton  be  even  more  isolated  than  was  the  Titanic?  Any- 
body would  think  that  the  wireless  telegraph  had  never  been 
heard  of  in  Dayton  or  Ohio.  Why,  when  they  know  that 
their  wires  are  breaking  all  the  time,  do  telegraph  and 
telephone  companies  so  persistently  neglect  adding  the  wire- 
iess  to  their  standby  emergency  forces?  If  we  were  find- 
ing fault,  we  should  say  that  such  neglect  of  an  obvious  and 
cheap  remedy  is  scandalous  and  reprehensible.  We  simply 
ask,  why?  We  shall  be  glad  to  hear  from  some  of  our 
readers  on  the  subject,  and  particularly  from  the  companies. 
And,  then,  again,  why  should  Dayton,  birthplace  of  the 
modern  aeroplane  and  a  leading  home  of  its  manufacture, 
go  without  any  resort  to  that  useful  device  at  such  a 
juncture?  It  should  have  been  the  easiest  thing  in  the 
world  to  fly  into  Dayton  or  out  of  it  at  any  time  last  week, 
even  when  the  floods  were  at  their  worst,  either  by  aero- 
plane or  hydroplane,  or  flying  boat.  Why  did  not  some- 
body do  it?  Again,  we  say,  this  is  all  by  way  of  inquiry; 
but  when  modern  civilization  has  such  resources  at  its 
instant  command  it  does  seem  most  mysterious  that  they 
should  not  be  ready  and  waiting  to  be  availed  of  at  the 
very  instant  such  emergencies  arise. 


Driving  the  Those   who   sat    through    the    six    busy 

Entering  Wedge  and  teeming  sessions  of  the  recent  con- 
vention of  the  Society  for  Electrical 
Development  profited  by  hearing  much  practical  commer- 
cial talk  and  many  excellent  dollar  ideas.  One  of  the  most 
important  lessons  there  driven  home  pertained  to  the  ways — ■ 
and  the  number  and  diverseness  of  them — in  which  the 
central  station  can  make  its  start  in  converting  a  local  field 
or  industry  to  the  use  of  electrical  service.  With  one  such 
entering  wedge  driven  the  rest  of  the  battle  is  easy  with 
mere  routine  methods.  The  difficulty,  it  has  seemed,  has 
always  been  in  making  the  start.  Yet  to  make  this  start 
the  astute  commercial  man  has  the  whole  gamut  of  human 
motives  on  which  to  play.  He  can  direct  such  arguments 
as  those  of  originality,  modernity,  safety,  economy  and  sim- 
plicity on  the  most  likely  candidate  for  electrification,  some- 
times bringing  personal  influence  to  bear  through  mutual 
connections.  A  new  factory  is  to  be  built  or  a  new  hotel 
equipped.  Consider  the  numerous  and  effective  arguments 
which  can  be  urged  for  electrifying   it  completely,  es 


ally  if  such  equipment  constitutes  a  point  of  originality 
compared  with  others  of  the  same  class.  And  with  such  an 
example  once  established  in  the  locality  or  the  industry 
the  conversion  of  the  rest  becomes  the  province  of  simple 
routine  sales  work.  With  a  fair  share  of  imagination  and 
a  grasp  of  human  nature,  the  way  of  the  new-business  man, 
then,  should  not  be  hard  in  making  these  initial  sallies  in 
advance  of   the   battle-line   of  electricity-selling   i  I 


Raw-Water 
Ice-Making 


The  phenomenal  consolidation  of  small 
central-station  plants  into  intercon- 
nected transmission  systems  which 
is  taking  place  has  a  significant  sequel  in  the  problem 
of  combination  ice-electric  operation.  With  the  shutting 
down  of  steam-boiler  plants  in  remote  communities  and 
their  replacement  by  chimneyless  transformer  substations, 
the  local  combination  ice-plant  operator  must  look  > 
where  for  his  supply  of  distilled  water  and  of  steam 
power  for  ammonia-compressor  operation.  He  can.  of 
course,  drive  his  ice  machine  by  an  electric  motor,  but 
without  distilled  water  can  he  depend  on  producing  clear. 
clean  ice  which  will  be  attractive  to  the  consumer? 
Fortunately,  the  refrigerating  industry  stand-  ready  with 
the  answer — two  answers,  in  fact,  each  vigorously  affirma 
tive  and  each  proved  by  years  of  successful  operation. 
Beautifully  clear  and  flawless  ice  can  be  produced  with- 
out a  steam  plant.  Dozens  of  boilerless  plants  are  freez- 
ing a  perfect  and  transparent  product,  but  in  the  ice  busi- 
ness, as  in  some  of  the  other  older  industries,  prejudice 
and  preconceived  impressions  die  with  difficulty  and  plenty 
ol  practical  men  can  still  he  found  to  deny  all  virtue  to 
any  ice-making  outfit  not  equipped  with  a  roaring  furnace, 
boiler  plant  and  steam-eating  compressor.  The  operator 
who  encounters  the  problem  of  making  ice  from  raw  water 
and  electrical  energy  can  secure  one  of  several  successful 
raw-water  systems  in  which  the  water  is  agitated  by  air 
during  freezing,  the  concentrated  impurities  being  drawn 
off  with  the  core  water.  Or  if  he  prefers  he  can  install 
a    system   ol  itors   in   which   a   very   little   heat   is 

employed  with  multiple  effect  to  distil  successively  several 
times  the  original  quantity  of  water,  thus  securing  the 
maximum  of  thermal  economy.  And  as  for  the  old 
that  distilled  water  makes  purer  ice  than  raw  water,  it 
must  he  evident  upon  the  brief  study  that  with  proper  re- 
moval of  the  core  liquid,  raw-water  ice,  obedient  to  Nature's 
law.  "freezes  itself  pure,"  pushing  foreign  matter  ahead 
to  be  drawn  off  with  the  core  waste.  In  distilled  « 
ice  the  core  impurities  remaining  in  the  water  are  likely 
to  be  frozen  into  the  center,  so  that  it  is  not  clear  but 
that  (hi  raw-water  folk  have  the  best  of  the  argument 
this   point. 
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High-Powered  Radio  Signaling 

Within  the  past  two  months  a  scout  cruiser  has  for  the 
second  time  been  sent  some  3500  miles  to  sea  for  the  sole 
purpose  of  determining  the  possibilities  of  communication 
by  radio  telegraphy.  In  1910  the  United  States  cruiser 
Birmingham  crossed  to  Liberia,  working  by  "wireless"  with 
the  plant  at  Brant  Rock,  Mass.,  for  a  large  part  of  the  trip; 
and  on  Feb.  15,  1913,  the  cruiser  Salem  left  the  League 
Island  Navy  Yard,  proceeding  to  Gibraltar.  Throughout 
almost  the  whole  of  the  cruise  she  was  able  to  receive  from 
the  new  naval  radio  station  at  Arlington,  Va.,  complete 
messages  by  daylight  being  read  from  a  distance  as  great 
as  2600  miles  and  very  loud  signals  occurring  nightly  while 
the  ship  lay  at  Gibraltar. 

In  this  issue  we  present  an  article,  by  engineers  closely 
identified  with  the  work,  describing  in  detail  the  equipment 
placed  aboard  the  Salem  and  at  Arlington  and  giving  many 
new  data  as  regards  the  test  itself.  One  of  the  most  inter- 
esting points  brought  out  is  the  extreme  compactness  of  the 
entire  Arlington  installation,  as  contrasted  with  the  large 
space  used  by  other  modern  radio  stations  of  approximately 
the  same  signaling  range.  This  seems  to  be  due  in  a  large 
measure  to  the  employment  of  a  high-tension  condenser 
design  quite  novel  in  wireless  transmitters.  Metallic  plates 
supported  close  together  in  air  at  atmospheric  pressure  are 
known  to  form  a  condenser  having  practically  zero  losses 
at  any  frequency  but  limited  in  its  power-storing  ability  for 
a  given  bulk  on  account  of  the  relatively  low  dielectric 
strength  and  specific  inductive  capacity  of  air.  However, 
when  the  entire  condenser  group  is  placed  in  a  tank  and 
the  air  pressure  within  is  brought  up  to  some  300  lb.  per 
square  inch  the  rupturing  voltage  becomes  so  high  that 
large  amounts  of  energy  may  be  stored  in  quite  low  capac- 
ities, and  the  bulk  for  a  specified  rating  of  condenser  is 
remarkably  small.  The  entire  condenser  bank  at  Arlington 
(including  spares)  covers  a  floor  space  only  about  10  ft. 
by  15  ft.,  vet  each  unit  is  instantly  accessible  for  alteration 
of  connections. 

A  further  striking  point  of  the  installations  is  that  they 
are  the  first  made  by  the  government  which  are  described 
as  having  the  heterodyne  receiver.  Those  familiar  with 
Professor  Fessenden's  description  of  this  receiver,  as  given 
at  the  A.  I.  E.  E.  convention  in  Atlantic  City  some  years 
ago,  will  recollect  that  its  performance  depended  upon  the 
interaction  of  two  persistent  high-frequency  currents — one 
locally  generated  at  the  receiver  and  the  other  set  up  by 
the  received  wave  energy — to  produce  an  amplified  audible 
or  other  response.  This  device  has  now  been  developed  to 
the  point  at  which  it  is  said  to  give  increased  indications 
over  those  normally  had  on  the  receipt  of  fairly  well  sus- 
tained waves,  yet,  because  of  its  requirement  of  a  consider- 
able degree  of  persistence  for  amplification,  it  does  not  add 
to  the  false  signals  produced  by  highly  damped  atmospheric 
disturbances.  The  fact  that  messages  were  sent  in  day- 
light from  the  Salem,  with  only  10  kw  of  transmitting  power 
available,  and  received  at  Arlington  by  two  operators  simul- 
taneously over  a  distance  of  1300  miles,  seems  to  indicate 
that  a  practical  solution  of  many  difficulties  in  radio  work 
has  been  made  by  the  adoption  and  development  of  this  type 
of  receiver. 


Consideration  of  the  distances  communicated  across  dur- 
ing the  trials  at  once  leads  to  the  question  of  what  distance 
could  be  covered  between  two  large  stations  of  the  Arling- 
ton type.  If  another  plant  similar  to  that  near  Fort  Myer 
should  be  erected  at  some  distant  point  it  would  have  two 
great  advantages,  as  compared  with  the  ship,  in  receiving 
from  Arlington,  since  not  only  would  the  effective  height 
of  the  receiving  antenna  be  increased  from  130  ft.  to  450  ft., 
but  it  would  be  possible  to  make  efficient  use  of  very  long 
waves  and  thereby  minimize  the  daylight  absorption.  It 
does  not  seem  improbable  that  by  using  waves  6000  m  in 
length  transmission  might  be  effected  over  500  miles.  The 
distances  over  which  actual  daylight  transmission  of  mes- 
sages was  made  during  the  test  are  a  matter  of  congratula- 
tion within  our  navy  and  indicate  a  distinct  national 
achievement  in  radio  signaling. 


A  Study  in  Heterochromatic  Photometry 

It  is  somewhat  disconcerting  after  recent  investigations 
had  given  one  a  somewhat  comfortable  feeling  about  the 
comparison  of  lights  of  different  colors  to  find  a  new  illumi- 
nant  turning  up  which  seems  to  upset  all  precedents  and  to 
defy  all  customary  procedures.  A  recent  paper  by  Broca, 
La  Porte  and  their  colleagues  dealing  with  the  photometry 
of  neon  tubes  casts  a  bombshell  into  the  photometric  camp 
and  demands  prompt  study  and  confirmation.  The  neon 
tube,  as  our  readers  will  remember,  is  the  latest  development 
of  vacuum-tube  lighting.  It  gives  a  light  of  a  beautiful 
deep  orange  at  high  efficiency  and  at  low  intrinsic  brilliancy 
and  therefore  gives  good  promise  of  commercial  usefulness. 
In  attempting  to  establish  the  luminous  value  of  such  a  tube 
Broca  and  his  colleagues  fell  into  unexpected  and  extreme 
difficulties.  The  color  of  the  light  seemed  to  interpose  an 
insurmountable  obstacle  in  the  path  of  precision.  The 
light  from  a  meter  length  of  the  neon  tube  was  balanced 
against  that  from  a  4-watt-per-candle  carbon  standard  lamp 
on  a  photometer  provided  with  a  Ritchie  prism  as  indicator. 
The  results  were  startling  and  discomforting,  for  ten  ob- 
servers found  values  for  the  neon  tube  scattered  without 
any  appearance  of  regularity  between  62  cp  and  205  cp. 

There  was  nothing  out  of  the  ordinary  in  the  intensities 
at  which  the  balances  were  made,  the  values  of  the  illumina- 
tion on  the  prism  faces  ranging  between  1  ft. -candle  and 
3  ft.-candles.  The  investigators  go  so  far  as  to  say  that 
while  with  all  the  usual  commercial  sources  of  light  one  can 
get  an  average  value  of  the  illumination  by  the  work  of 
several  observers,  for  the  neon  lamp  the  mean  of  the 
various  determinations  has  no  practical  value  whatever. 
Here  is  a  pretty  mess  indeed,  if  the  statements  are  borne 
out  by  other  investigators. 

For  some  reason  as  yet  undiscovered,  the  red  sensation 
seems  the  one  most  subject  to  abnormalities,  and  Rayleigh 
found  some  years  ago  that  a  certain  proportion  of  eyes  are 
hypersensitive  to  red  just  as  another  proportion  are  sub- 
sensitive.  It  is,  however,  a  stretch  of  the  doctrine  of  prob- 
abilities to  suppose  that  most  of  the  ten  observers  concerned 
in  this  case  had  abnormal  red  vision,  although  some  of  them 
may  have  been  thus  afflicted.    Another  cause,  however,  may 
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have  contributed  to  the  confusion.  It  has  been  pretty  well 
established  that  the  cause  of  the  ordinary  abnormalities  in 
comparing  lights  of  different  colors  is  the  very  powerful 
simultaneous  contrast  which  tends  to  throw  the  colors 
apart  in  spectral  range  and  to  substitute  correspondingly 
false  subjective  values  of  the  luminosities.  The  effect  of 
simultaneous  contrast  varies  from  eye  to  eye  and  from  one 
condition  of  adaptation  to  another,  so  that  it  is  quite  easy 
to  see  that  considerable  variations  due  to  this  cause  are  pos- 
sible. In  addition  to  the  purely  photometric  difficulties,  the 
investigation  of  M.  Broca  and  his  colleagues  showed  a 
marked  Purkinje  effect  for  the  neon  tube  and  also  a  some- 
what enhanced  visual  acuity,  as  might  be  expected  from  the 
quasi-monochromatic  character  of  the  neon  spectrum.  The 
intrinsic  brilliancy  of  the  neon  tube  proved  to  be  about 
0.3  cp  per  square  cm,  a  figure  obviously  very  favorable  from 
the  point  of  view  of  illumination,  and,  as  one  might  suppose, 
the  after  images  produced  were  relatively  brief. 

M.   Broca  and  his  colleagues  speak  highly   of  the 
tube  as  producing  very  slight  ocular   fatigue,  but  its  pho- 
tometry   from   their   experiments   presents   a   discom 
problem.     It  is  certainly  desirable  that  these  experiments 
be  repeated  and  that  the  discrepancies  observed  be  explained 
or  eliminated  in  so  far  as  it  is  possible  to  do  so.    Unhappily, 
the  flicker  photometer  does  not  lend  itself  readily  to  the 
work  on  account  of  the  oscillatory  nature  of  the  discharge 
in  the  tube.     The  whole  affair  is  somewhat  mysteriou 
should  be  examined  by  Other  photomctrists  without  delay. 


9-cp  lamp.  So  far  as  we  are  aware,  no  definitely  appreci- 
able difference  in  candle-power  has  been  reported  in 
American  no-volt  lamps  of  10  cp  on  direct-current  and 
alternating-current  equal-voltage  supply.  According  to  the 
results  given  in  the  article,  such  differences  should,  how- 
ever, become  perceptible  with  25-cycle  supply.  A  third 
-ling  result  mentioned  in  the  article  is  that,  owing  to 
arly  two-to-one  range  in  cyclic  candle-power  of  a 
9-cp,  220-volt  <  >sram  lamp,  at  50  cycles,  such  a  lamp  may 
be  used  in  slip-frequency  stroboscopic  measurements,  on 
induction  motors,  without  resorting  to  the  usual  alternating- 
current  arc  lamp. 

It   is  noteworthy  that  at  equal  candle-powers  the  I 

1  lamp  showed  no  perceptible  difference  in  power  con- 
sumption, at  terminals,  whether  operated  from  alternating- 
current  or  direct-current  mains.  With  an  appreciably  per- 
ceptible difference  of  candle-power  on  equal-voltage 
nating-current  and  direct-current  mains,  as  reported, 
it  would  be  reasonable  to  expect  that  such  thin-filament 
Osram  lamps  would  show  distinctly  different  lifetimes  in 
the  two  cases.  It  would  be  interesting  to  find  whether  the 
expected  change  in  lifetime  would  correspond  to  the  change 
in  candle-power  on  a  direct-current  circuit.  Let  us  hope 
that  someone  will  undertake  such  tests  on  an  elaborate 
scale,  because  unless  they  im  havior  of  at  least 

fifty  selected  lamps  in  each  1.  nob  reliance 

11    placed  on  the  results. 


Cyclic   Variation   in   Candle-Power 

That  the  candle-power  of  an  incandescent  lamp  fluctuates 
cyclically  when  operated  with  alternating  current  has  long 
been  known  and  in  a  broad  sense  is  self-demonstrating,  the 
only  question  being  as  to  how  great  the  fluctuation  may  be. 
Naturally,  on  low-frequency  circuits,  with  thin  high- 
voltage,  high-efficiency,  high-temperature  filaments,  the 
fluctuation  will  tend  to  be  the  greatest.  1 1  has  been  meas- 
ured in  the  past  by  observing  the  cyclic  change  in  the  ohmic 
resistance  of  the  filament,  as  determined  by  potentiometer 
and  cyclically  rotating  contactor.  From  the  cyclic  change 
in  filament  resistance,  the  corresponding  cyclic  change  in 
Candle  power  has  been   inferred. 

In  the  Digest  of  this  issue  appears  an  account  of  ,ui  in- 
teresting series  of  stroboscopic  tests  by  Prof.  A.  Larsen 
on  a  o-cp.  220-volt  Osram  lamp  operated  with  50-cycle  cur- 
rent. The  candle-power  was  found  to  vary  cyclically  be- 
tween 70  and  134  per  cent  of  normal:  that  is.  the  candle- 
power  at  the  peak  of  the  wave  was  not  far  from  double 
that  at  the  zero.  This  was  the  most  marked  ease.  Other 
Osram  lamps,  either  of  larger  filament  and  candle  power  or 
of  lower  voltage,  showed  less  fluctuation. 

A  second  important  result  reported  in  tin  article  is  tli.it 
the  candle-power  of  a  g-cp.  220-volt  t )sram  lamp  i 
preciabl)  greater  with  alternating  current  than  direct- 
current  supply  of  equal  voltage.  The  increase  1-  si al 
be  1.6  per  cent  at  50  cycles  per  second  and  3.7  per  cent  at 
30  cycles  per  second.  Here  again  the  result  is  attributable 
apparently  to  the  very  thin  filament  needed  in  a  221 


Mercury- Arc  Rectifiers  for  Energy  Distribution 

The  mercury-arc  rectifier  has  taken  a  well-recognize 
sition  in  modern  electric  industry   for  charg  ■■•  bat- 

teries for  alternating-current  mains  and  also  for  supplying 
arc  lamps  from  alternating-current  Constant-current 
transformers.  Its  development  in  this  country  has  been 
largely  due  to  the  work  of  Dr.  Peter  Cooper  Hewitt.  The 
original    disi  the    rectifying    action   of    a   carbon- 

mercurv  arc  has  recently  been  claimed  in  La  Rente  Elec- 
trique,  l>\    M  rthelot.  for  two  French  | 

Messrs.   Jamin   and    Maneuvrier — in    1882,   with    refi  1 
to    their    publication    of    the    discovery    in    the    Journal    de 
v   for  that  year. 

Important  as  the  use  of  the  mercury-arc  rectifier  has 
already  become,  it  is  perhaps  insignificant  compared  to 
what  1  nected  to  develop  if  a  reliable  and  not  too 

expensive  rectifier  of  the  same  type  could  be  developi 
larger  currents  and  powers.  Experiments  in  this  dir, 
have  on    fi  r  years  in  the  large  manufacturing 

establishments  of  this  country  and  of  Europe,  and  with  at 
least  a   fair  measure  of  success.     In  Germany  one  or  two 

lew    rectifiers    are    report.  ting    on    22 

circuits.       The    structural    difficulties    to    be    overcome    are 
manifestly    verj    considerable,  becausi    glass  vacuum  cham- 

have  to  be  abandoned  when  large  currents  are  used, 
and  metal  vacuum  chambers  are  hard  to  maintain  gas-tight 
under   wide   ranges   of   temperature.     It   is   earnestly  to   be 

I,  however,  that   tl  '   the  engineers  ei  j 

in  this  work  will  ''  heir  success  might  mean 

the  elimination  of  revolving  machinery   in   substations. 
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Activities  and  Events  in  the  Electrical  Field- 
Reports  of  Meetings — Commission  Findings,  Etc. 


Damage  by  Floods  to  Electrical  Properties 


"We  are  undismayed;  we  are  still  optimists"  is  the 
cheering  message  received  from  the  president  and 
manager  of  the  Dayton  Power  &  Light  Company, 
Mr.  Frank  M.  Tait,  president  of  the  National  Electric 
Light  Association,  who  was  lost  to  the  outer  world 
for  two  days  and  three  nights,  while  marooned  with 
his  family  on  the  second  floor  of  their  home. 


Swollen  by  heavy  rainfall  and  spring  freshets  to  levels 
which  in  many  instances  were  the  highest  in  local  history, 
the  Muskingum,  Scioto,  Miami,  Wabash  and  many  other 
rivers  of  less  importance,  which  with  their  tributaries  drain 
vast  portions  of  Ohio  and  Indiana  and  empty  into  the  Ohio 
River,  burst  their  banks  last  week  and  spread  over  the  sur- 
rounding territory. 

Rising  waters  in  Illinois,  Kentucky,  West  Virginia,  Ten- 
nessee and  parts  of  Virginia,  Pennsylvania  and  upper  New 
York  also  swept  across  portions  of  these  States,  and  as 
this  issue  goes  to  press  many  sections  in  the  Southern 
States  are  beginning  to  feel  the  devastating  effects  of  the 
deluges  that  are  pouring  in  upon  them  from  above. 

As  is  already  known,  many  of  the  most  prosperous  cities, 
towns  and  smaller  communities,  possibly  fifty  in  number,  in 
Ohio  and  Indiana,  having  extensive  manufacturing  and 
agricultural  interests,  have  suffered  heavy  damage  from  the 
floods.  These  seemed  to  reach  their  greatest  heights  be- 
tween March  25  and  March  28.  Estimates  that  have  been 
made  of  the  loss  of  life  and  property  in  the  stricken  districts 
are  naturally  inaccurate  at  this  time  owing  to  widespread 
interruption  of  railroad,  telegraph  and  telephone  service  in 
these  sections,  and  full  details  are  difficult  to  ascertain. 

Thousands  of  people  have  been  made  homeless,  however, 
several  hundred  lives  have  been  lost,  property  damage  is 
estimated  at  several  hundred  millions  of  dollars,  and  the 
transaction  of  business  has  been  rendered  impossible  in 
wide  areas. 

In  the  Ohio,  Indiana  and  northern  New  York  districts 
the  waters  are  receding  rapidly  and  information  obtained 
concerning  the  extent  of  damage  indicates  that  first  reports 
contained  many  exaggerations. 

Help  in  the  form  of  money,  food  and  clothing  has  poured 
into  the  relief  stations  established  in  all  of  the  large  cities 
for  the  benefit  of  the  flood  sufferers  and  offers  of  assistance 
have  been  received  from  abroad.  Considerable  headway  is 
now  being  made  in  the  work  of  rehabilitation. 

Electrical  interests  suffered  extensively  in  the  floods,  but 
not  to  any  such  degree  as  was  first  supposed.  Generating 
stations  and  substations  were  partly  submerged  in  a  num- 
ber of  localities.  Overhead  poles  were  undermined  or 
washed  away  or  torn  down  by  floating  debris;  lines  of  wire 
crossing  bridges  went  down  with  the  latter  in  many  in- 
stances, and  the  swift  action  of  the  water  undermined 
foundations  and  carried  away  the  ballast  of  street  railway 
and  interurban  lines. 

It    is   believed    that   never   before   in    the   history    of   the 


United  States  has  there  been  such  a  general  prostration  of 
telephone  and  telegraph  wires  as  existed  in  the  flood-swept 
districts  on  March  27.  That  the  loss  of  public  utility  prop- 
erty was  not  greater  was  due  to  the  resourceful  and  heroic 
measures  followed  by  managers  of  electric-service  proper- 
ties and  the  loyalty  with  which  these  men  and  their  sub- 
ordinates, with  the  waters  rising  about  their  plants,  torn 
by  anxiety  for  relatives,  friends  and  personal  property,  stuck 
to  their  posts  in  the  interest  of  their  employers  and  thou- 
sands of  fellow-townspeople. 

Dayton,  Ohio,  is  one  of  the  chie'f  victims  of  the  flood. 
Electrical  men  all  over  the  country  expressed  keen  anxiety 
when  reports  from  that  city  brought  no  word  as  to  the 
safety  of  Mr.  Frank  M.  Tait,  president  of  the  National 
Electric  Light  Association  and  also  president  of  the  Dayton 
Power  &  Light  Company.  Word  was  received  in  New 
York  on  the  afternoon  of  Saturday,  March  29,  that  Mr. 
Tait  and  his  family  were  safe,  and  his  message  to  the 
electrical  industry  at  large,  through  the  Electrical  World, 
is  given  above. 

Telegrams  from  members  of  the  staff  of  the  Electrical 
11  'arid,  describing  electrical  conditions  as  seen  by  them  in 
the  flooded  districts,  dispatches  and  letters  from  managers 
of  public-utility  properties  appear  below. 

Ohio 

Dayton,  Ohio  (By  Telegraph). — "We  are  undismayed; 
we  are  still  optimists,"  was  the  spirited  declaration  of  Mr. 
Frank  M.  Tait  to  a  representative  of  the  Electrical  World 
who  visited  the  stricken  city  with  the  first  resumption  of 
railroad  communication  after  the  crest  of  the  flood  had 
subsided.  Mr.  Tait,  with  his  wife  and  child,  was  for  two 
days  and  three  nights  marooned  in  the  upper  story  of  his 
house,  while  grave  fears  were  being  entertained  for  his 
safety  among  his  electrical  friends  throughout  the  country. 
After  getting  his  family  to  safety,  he  himself  set  an  example 
to  his  organization  by  working  day  and  night,  and  began 
giving  street-lighting  service  Sunday  evening,  March  30. 

The  response  of  outside  interests  in  coming  to  the  aid  of 
the  Dayton  central-station  company  has  been  fine  and  is 
deeply  appreciated,  declared  Mr.  Tait.  No  more  electrical 
apparatus  need  be  sent,  however,  unless  requested,  he  added. 
If  further  assistance  is  required,  the  nearest  source  will  be 
called  upon.  The  company's  own  organization  is  well  in 
hand  and  everything  is  moving  ahead. 

Resumption  of  Central-Station   Service 

By  the  end  of  the  present  week  the  central  station  expects 
to  have  full  service  restored  to  all  except  the  submerged 
districts.  The  Fourth  Street  direct-current  station  was  in 
partial  operation  by  Wednesday,  while  the  large  Third 
Street  station  was  meanwhile  being  dried  out.  The  death 
of  one  lineman  constituted  the  only  loss  of  life  among  the 
company's  employees.  For  fifty  hours  the  plants  were 
under  water,  which  was  12  ft.  deep  over  the  engine-room 
floor  at  the  Fourth  Street  plant  and  6  ft.  at  Third  Street. 
Adding  to  the  difficulty,  the  receding  waters  left  a  foot  of 
mud    covering   everything. 

Dayton  has  displayed  indomitable  spirit  in  coping  with 
its  great  calamity.  The  flood  caused  nearly  100  deaths  and 
millions  of  dollars'  worth  of  property  damage.  Half  a 
million  of  this  loss  will  be  borne  by  the  electrical  interests. 
Everv  business  establishment  in  the  central  district  sustained 
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serious   damage.      While    it    is   likely    that    every    electrical 
concern   is  crippled,  the  electrical  men  of  Dayton   n 
courageous  and  cheerful. 

Help  prow  OtH]  B  I  1  ties 

Without  waiting  for  an  appeal  for  aid,  electrical  inti  1 
in  other  cities  began  rushing  men  and  material  to    I  I 
at  the  first  news  of  the  disaster.      Twenty   electrical 
necrs  were  dispatched   from  the  New  York  Edison  Com- 
pany, and  ten  came  from  the  Commonwealth   Edison  Com- 
pany,   Chicago.     The   Dayton   company   operated    its    own 
commissary  during  the  days  of  the  flood  emergency,   im 
pressing  the  services  of  its  stenographers  to  peel  potatoes 
and  aid  in  preparing  food  for  the  workers. 

Dayton  has  long  held  the  well-earned  title  of  "The  Elec- 
tric City,"  and  the  great  dependence  of  the  community  on 
its  central-station  service  required  that  operation  he  re- 
Stored  at  the  earliest  possible  moment.  Probably  85  per 
cenl  of  tin  city's  available  industries  arc  on  the  company's 
circuits.  Telephone  and  lire-alarm  systems  also  depended 
for  their  power  supply  on  central-station  service.  Of  the 
speeial  ornamental  street-lighting  posts  for  which  the  down 


ager  of  the  Xew  York  Edison  Company,  while  in  Detroit 
last  week,  received  word  from  Mr.  Anthony  N.  Brady  of 
the  situation  in  Dayton  and  left  immediately  for  that  city 
to  give  such  aid  as  he  could  to  the  public-utility  men  there 
111  establishing  the  electrical  service. 

At   1  he  met  Mr.   S.  G.  Rhoades,  of  the  New 

York  company,  in  accordance  with  business  plans  made 
disaster,  and  together  they  went  on  to  Dayton, 
reaching  there  at  sunrise  on  Friday  morning,   March  28. 

At  4  p.  111.  on  March  29  Mr.  Lieb  telephoned  to  his  Xew 
York  office,  by  way  of  Springfield,  Ohio,  that  Mr.  Frank  M. 
Tait,  president  of  the  Dayton  Tower  &  Light  Company  and 
of  the  National  Electric  Ligl  I  >n,  from  whom  no 

word  bad  been  learned,  had  been  found. 

«  in  Ma  re  1 1  30  sixtei  n  men  from  the  staff  of  the  Xew  York 
were  sent  to  Dayton  to  render  any  assist- 
ance within  their  power.  These  men  were  from  the  elec- 
trical construction,  undergi  head  and  meter 
nents. 

With  the  party  went  \l.->r~.  \V.  Hill,  electrical  superin- 
tendent; W.  T.  Dempsey,  superintendent  of  the  arc-lighting 
department;  Alexander  Maxwell,  chief  of  the  testing  labo- 
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town  streets  of  the  city  were  notable,  125  were  broken  ofl 
or  twisted  out  of  shape  by  the  force  of  the  waters. 

First  Uses  for  Central-Station  Enercv 

With  the  resumption  of  electric  service  energy  was  Eur 
nished  to  the  relief  headquarters,  the  local  newspapers,  and 
to  a  mattress  factory  to  make  mattresses  for  the  sufferers. 

\    few    street  cars  began  running  early  in  the  week  but   no 
lares  were  accepted.      The  interurban  line   from   Dayl 
Xenia  also  started,  the  passengers  hem-  required  to  1 
the  Little  Miami  River  by  .1  small  foot-bridge. 

With   assistance    from   other  cities,   the    Dayton   company 
soon  bad  twenty-five  experts  at  work  making  everj 
to  restore  operating  conditions.    High-class  engineers  aided 

"1    Me, iniu-    mud    OUl    of    the    plants,    while    volunteers    did 

heroic  work.    Shortage  of  coal,  however,  remains  a  mi 
to  many  utility  plants  in  the  tl 1  d<  vastated  districts.     Im- 
portant   first  aid   service   rendered   by   the   Dayton  central- 
station  company  was  111  emergencj   lighting  and  the  pump- 
ing of  basements. 

Among  Dayton  electrical  interests,  nearly  all  the  local 
manufacturers  and  supply  dealers  suffered  more  or  less. 
among  those  bearing  the  heaviest  losses  being  the  D; 
Electrical  Laboratories,  William  II. ill  Electric  Company 
Gibbons  Fixture  Company.  Piatt  Iron  Works,  Globe  Elec- 
trical Company,  and  others. 

Mr    John   \Y.    Lieb,  Jr..  vice-president  and   general   mar.- 


ratories,   and   Samuel   Ring,   deputy    underground   superin- 
■  ix  district. 
Ig    to    advice  the     New- 

York  Edison  1  ompan)   earrj   this  week,  the  overhead  lines 
in    Dayton  10I    seriousl  -   and 

the  underground   ■ 

unit  wa~  placed  in  operation  on  the  nighl  "larch 

hed  in  part  of  tin   ■ 
Mr.   M.    I'..   Stohl,  wire  chief  of  the  Central   U 
ianj  at  I  'avion,  kept  tin 
informed  of  the  conditions  r,  the  center  of  the  subnv 
district   of  that  city  during  the  worst  part  of  thi 
reached  the  Dayton  office  on  the  mi 
befoi  e 

oors    u ,  re    quicklj    pul 
rising  water.     Realizing  the  interruption  to  communic 
with    the  outside   world,   he   quickly   connected   a    lim 
test  set  to  one  of  the  ■  ■  head- 

quarters on  the  rool  of  the  local  telephone  company's  build- 
ings. Over  this  improvised  line  he  held  with 
Mr.  i'.  1 ).  Williamson  al  the  I  hone- 
ton,  .1  little  suburb  about  ten  mill  n  and 
out  of  reach  of  the  flood.  This  line  remained  intact  even 
after  the  flood  reached  a  considerable  '<■  con- 
nections were  underground.  All  .>thcr  reports  senl 
received  from  Dayton  during  the  flood  period  were  handled 
through   stations   outside  the   submerged  area. 
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Mr.  John  T.  Greene,  superintendent  of  the  fire-alarm  and 
police-telephone  service  of  Toledo,  left  for  Dayton  early 
on  the  morning  of  March  31,  accompanied  by  two  linemen, 
to  assist  in  rehabilitating  the  fire  and  police-alarm  service 
of  Dayton,  which  was  put  out  of  commission  by  the  floods. 

Dayton  is  one  of  the  important  interurban-railway  centers 
of  the  United  States,  seven  traction  lines  radiating  from 
it.  It  is  said  that  these  electric  railways  have  a  combined 
mileage  of  700  miles. 

Columbus,  Ohio  (By  Telegraph). — The  Erner  &  Hop- 
kins Company's  electrical  supply  house,  Columbus,  is  com- 
pletely flooded  and  burned  out.  Electrical  supplies  have 
been  started  from  this  city  to  Dayton. 

Under  normal  conditions,  electrical  energy  is  supplied  in 
Columbus  principally  by  the  Columbus  Railway  &  Light 
Company.  In  addition,  there  is  the  municipal  lighting  plant 
in  the  penitentiary,  which  supplies  the  State  House  and 
other  state  institutions.  All  of  these  plants  were  more  or 
less  damaged  by  the  flood,  as  they  are  located  on  low  lands 
near  the  junction  of  the  Olentangy  and  Scioto  Rivers. 

The  flood  came  up  very  quickly  on  the  morning  of  March 
25.  ■  Owing  to  excessive  rainfall  it  is  said  that  the  water 
rose  15  ft.  in  three  hours.  By  8:30  a.  m.  there  was  6  ft.  of 
water  on  the  floor  of  the  principal  central-station  plant. 
Fortunately,  the  old  Edison  plant  on  high  ground  in  the  cen- 
ter of  the  city  was  in  service,  and  by  starting  up  three  old 
plants  usually  held  in  reserve  the  Columbus  Railway  & 
Light  Company  was  able  to  give  lighting  service  and  partial 
railway  service  with  comparatively  slight  interruption. 

In  accomplishing  this  the  storage-battery  reserve  was  very 
useful.  The  output  was  220-volt  and  500-volt  direct  cur- 
rent only  during  the  first  few  hours  of  the  flood.  It  was 
the  old  plants  that  saved  the  day  in  Columbus.  The  com- 
pany is  proud  of  the  fact  that  the  old  Edison  station  has  a 
record  of  service  of  never  being  without  energy  in  the 
busbars. 

By  6  p.  m.  on  March  25  some  cars  were  running  in  the 
higher  portions  of  the  city.  The  alternating-current  sup- 
ply was  off  for  a  short  time,  but  nearly  all  lighting  de- 
mands were  supplied  by  the  night  of  the  25th.  Industrial 
service  was  restored  practically  by  March  31.  The  fac- 
tories in  the  flooded  district  could  not  very  well  have  used 
energy  before  that  time.  To  be  as  economical  as  possible, 
users  of  electric  signs  were  requested  not  to  light  them  al 
first. 

On  the  West  Side  of  Columbus  about  seven  -  persons  lost 
their  lives  owing  to  the  floods.  The  central-station  com- 
pany procured  boatmen  from  Buckeye  Lake  and  sent  them 
to  the  relief  of  its  employees.  The  greatest  damage  was 
done  by  the  breaking  of  the  levees  after  they  had  held 
until  the  water  had  risen  above  them.  The  breaks  then 
caused  a  difference  of  head  which  permitted  the  water  to 
sweep  over  the  inundated  districts  with  terrific  force. 
,  There  was  a  panic  on  March  26  owing  to  an  unfounded  re- 
port that  the  storage  reservoir  had  gone  out. 

As  a  matter  of  fact,  it  is  unlikely  even  if  this  added 
calamity  had  happened  that  greater  damage  would  have 
been  done  than  by  the  breaks  in  the  levees  occurring  in  the 
manner  described  above. 

In  the  main  power  house  of  the  Columbus  Railway  & 
Light  Company  the  alternating-current  board  was  aban- 
doned for  a  week.  This  plant  contains  nine  500-volt  alter- 
nating-current units.  Bv  March  30  a  1500-kw  turbo- 
alternator  was  in  operation,  the  energy  being  controlled 
from  temporary  structures  outside  the  power  house. 

To  dry  out  the  units,  they  were  boarded  up  and  hot  air 
was  circulated  through  them  by  means  of  temporarily  gas- 
heated  furnaces.  The  machines  were  also  run  under  their 
own  power  on  short-circuit  to  dry  them  out,  the  application 
of  heated  air  expediting  the  process. 

The  municipal  plant  supplying  arc  and  incandescent 
street  lighting  and  some  power  customers  was  out  of  com- 
mission  for  nearly  a   week.     The   state   penitentiary   plant 


suffered  loss  merely  from  damaged  transformers.  For  a 
time  it  was  not  able  to  give  electricity  to  the  State  House. 
The  central-station  company  was  able  to  give  emergency 
service  to  the  offices  of  the  Governor  and  Adjutant  General. 

Under  trying  conditions,  the  local  company  managed 
to  get  a  telephone  message  through  to  the  General  Electric 
Company.  Connection  was  broken  off  before  the  message 
was  completed,  but  the  manufacturers  sent  all  spare  parts 
thought  necessary  without  waiting  for  instructions.  Mr. 
E.  P.  Waller  and  three  men  were  sent  from  Schenectady 
to  Columbus  and  their  services  and  the  prompt  help  of 
their  company  were  greatly  appreciated.  Mr.  J.  R.  Love- 
joy,  of  Schenectady,  who  happened  to  be  in  Columbus,  was 
marooned  there  during  the  flood.  Messrs.  S.  G.  McMeen, 
president  of  the  local  company,  and  M.  S.  Hopkins,  of 
E.  W.  Clark  &  Company,  were  in  charge  of  the  emergency 
rehabilitation  and  they  worked  like  Trojans.  Mr.  W.  A. 
Hopkins  was  in  charge  of  the  boat  relief  service  of  the 
company.  All  employees  and  their  families  were  saved  ex- 
cept the  wife  and  child  of  one  man. 

Telephone  and  telegraph  service  was  interrupted  for 
several  days.  The  Jeffery  Manufacturing  Company's 
plant  was  not  injured  and  was  of  great  service  to  other 
interests.  The  plant  was  thrown  open  for  emergency 
work,  and  the  vacuum  drying  ovens  especially  were  very 
useful.  Street-railway  motors  and  other  machinery  that 
could  be  carried  were  dried  out  in  this  way.  The  Colum- 
bus Buggy  Company,  manufacturer  of  automobiles,  sus- 
tained some  damage. 

Akron,  Ohio. — At  this  place  the  basements  of  the  North- 
ern Ohio  Traction  &  Light  Company's  power  houses  were 
filled  with  water,  interfering  with  operation  for  a  short 
time.  The  company's  tracks  in  the  lowlands  were  covered 
with  water,   necessitating  the   transferring  of  passengers. 

Officials  of  the  company  stated  this  week  that  the  flood 
was  the  worst  ever  known  in  their  section  of  the  country. 
They  estimate  the  losses  at  this  time  not  to  exceed  $10,000 
in  property  and  $15,000  in  revenue.  They  expected  to  be 
in  full  operation  by  April  1. 

Chillicothe,  Ohio. — At  Chillicothe,  Ohio,  on  the  Scioto 
River,  on  March  28,  the  city  was  without  electricity,  gas 
or  water  supply.    The  river  was  falling  at  the  time,  however. 

Cincinnati,  Ohio. — Newspaper  reports  state  this  week 
that  the  public  utilities  had  suspended  operations  and  that 
no  electric  service  was  being  furnished. 

Representatives  of  A.  B.  Leach  &  Company,  New  York, 
who  are  interested  in  the  Columbia  Gas  &  Electric  Com- 
pany, operating  in  Cincinnati,  said  this  week  that  they 
knew  of  no  difficulties  experienced  by  that  company  from 
the  floods.  The  stage  of  the  river  reached  68.6  ft.  on  the 
night  of  March  31. 

Cleveland,  Ohio. — The  Western  Ohio  Railroad  Com- 
pany, Cleveland,  had  a  160-ft.  two-span  bridge  washed  out 
at  Lockington,  Ohio,  and  its  train  service  was  interrupted 
on  March  25.  Its  other  losses  will  not  exceed  $1,000.  There 
was  no  interruption  of  its  power  and  lighting  service. 

The  plant  belonging  to  the  Cleveland  Electric  Illumi- 
nating Company  on  the  Cuyahoga  River  bank  was  flooded 
last  week  for  several  days.  One  of  the  feeder  switch- 
boards, located  underground,  was  entirely  submerged 
and  much  of  the  apparatus  in  the  basement  was  in  the 
same  condition.  Finally  the  large  turbines  were  also  sub- 
merged. By  Saturday,  however,  they  had  been  dried  out 
and  put  into  operation  again. 

To  take  care  of  the  demands  for  service  the  feeders  were 
connected  up  with  the  new  central  station  and.  by  having 
all  the  light  and  power  load  possible  cut  off  in  the  large 
office  buildings  and  factories,  the  company  managed  to 
maintain  service  in  all  parts  of  the  city,  except  for  a  short 
period  when  the  West  Side  was  in  darkness. 

Coshocton,  Ohio. — The  station  at  Coshocton  was  flooded 
and  during  the  high-water  period  the  town  was  in  dark- 
ness. 
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Defiance,  Ohio. — Properties  of  the  Auglaizi  Powei 
Company,  Defiance,  which  has  a  hydroelectric  plain  on  the 
Auglaize  River,  near  Defiance,  Ohio,  and  a  60,00c  volt 
transmission  line  running  to  Lima,  Defiance  and  Toledo,  did 
not  suffer  greatly  in  the  floods,  according  to  Mr.  ,R.  I\. 
Livingston,  Jr.,  New  York,  chief  engineer  of  the  company. 

Part  of  the  river  hank  back  of  the  dam  was  wa  lied 
away,  but  no  other  damage  was  done.  The  tailwater  hacked 
up  considerably,  causing  loss  of  head  and  necessitating  a 
temporary  shut-down.    While  thi   pi  I  down  serv- 

ice was  secured  from  the  -team  plant  of  the  Defiance  Gas 
&  Electric  <  ompany,  but  other  places  usually  furnished  b} 
tin  \uglaize  plant  were  not  as  fortunate.  In  the 
windstorm  of  the  week  previous  to  the  flood  a  few  ol  the 
transmission  lowers  of  the  Auglaize  company  were  blown 
down.  Altogether  the  properties  withstood  the  troubles  in 
a  satisfactory  mannei 

Delaware,  Ohio.— Water  supply  and  electric  service  m 
Delaware  were  cut  off  on  the  night  of  March  24  and  re 
stored  on  the  nighl   of   March  28. 

I  \  1  Liverpool,  Ohio. — From  Thursday,  March  27,  until 
Saturday.  March  29,  the  entire  (><>  mile  trackage  "I  the  I  n 
State  Railway  (ompany,  East  Liverpool,  Ohio,  was  tied  up 
mi  aci  omit  of  floods. 

Traffic  from  Midland.  Pa.,  i"  Wells.ville,  Ohio,  a  di 
of  10  miles,  was  opened  up  on  Saturday  morning.     I'.\    Mon 
da)  evening,  March  31,  the  line  was  opened  to  Steubenville, 

Ohio,  a  distance  of  30  miles,  and  later  on  to  Heaver,  Pa., 
',6  miles    further. 

Elyria,  Ohio.  —The  dam  and  plant  of  tin    I  )oh  com 

panv  at  Elyria  were  swept  away,  but  as  it  had  been  planned 
previous  to  the  flood  to  abandon  this  plant,  the  loss  was 
immaterial. 

Fremont,  Ohio. — Advices  from  Fremont,  Ohio,  dated 
March  3J  are  to  the  effect  that  the  Schott  Construction 
Company,  which  is  building  the  Ballville  hydroelectric  plant. 
will  suffer  loss  to  the  extent  of  about  $200,000.  This  is 
possibly  exaggerated. 

Mansfield,  Ohio.— High  water  gol  into  the  wheel  pits 
of  the  Mansfield  (Ohio)  Railway,  I  ight  &  Power  1  ompany, 
causing  suspension  of  railway  and  lighting  service  from 
2.30  a.  in.  on  March  25  until  6  p.  m.  on  March  28.  The 
interurban  track  between    Mansfield  and  Shelby   was  dam 

aged    to   the   extent    of  $500   to  $1,000 

Massillon,  Ohio.  \i  Massillon,  where  the  Massilloti 
Electric  &  (ias  Company  is  located,  service  was  interrupted 
for  about  three  days. 

One   ol    the    walls   of   the   Massillon   plant    crumbled    and 
pari  of  the  generating  equipment  was  flooded.     The  dam- 
age was   very  slight   and   there   was   nothing  but    the   dryin 
OUt   of   equipment    needed   to    restore    service. 

Newark,  Ohio.-  A  letter  received  by  the  American  Gas 
&  Electric  Company,  New  York,  from  IT.  !..  Montgomery, 
manager  of  the  licking  Light  &  Power  Company,  Newark. 
Ohio,  one  of  its  subsidiaries,  describes  conditions  in  that 
section  as   follows 

"We  have  just  received  a  report  from  Mount  Vernon 
that  they  think  they  will  be  able  to  start  the  plain 
time  to-day  (March  27),  as  the  water  has  dropped  con 
ibl)  and  is  out  of  the  boiler  room.  As  soon  as  thej 
get  the  mud  and  rubbish,  cleared  away,  they  will  be  abl(  to 
start  up. 

"I  understand  all  of  the  outside  building-,  in  connection 
with  the  plant  have  been  carried  away,  also  all  of  the 
and  the  coal  pile  is  completely  gone.  We  were  fortunate 
enough  to  gel  a  car  of  coal  from  the  railroad  company, 
and  thai  will  carry  ns  along  for  a  day  or  two  I  he  water 
has  not  dropped  sufficiently  as  yet  so  thai  we  can  find  out 
whether  anj  damage  has  been  done  to  the  building  or  not, 
but  from  w'nat  can  be  seen  it  is  in  very  good  shape.  All 
'■nli ".  id  and  wagon  bridges  have  been  washed  out.  and 
traffic    is    at    a    standstill. 

"1    understand    two  of  our    linemen    narrowly    escaped    be- 


ing  drowned    and    were    in   the    water    for   over   two    h 
holding  on  to  one  of  our  poles  until  they  could  he  re 
They  are  now  in   the  hospital  in  a  very  serious  coni 
It  \'.ill  probabl)   .  two  before  1  shall  be  able  to 

get  to  Mount  Vernon. 

I  rom   ivhal    I  can  li  the  most  disastrous  flood 

the  State  of  Ohio  has  ever  known.  The  conditions  at  New- 
ark are  not  Serious,  although  the  water  h  .  very 
high  mark.  It  has  done  some  little  damage  around  our 
new  plant,  but  nothing  that  cannot  be  repa 

Sandusky,  num. — The  overhead  wires  at  Sandusky  went 
down   under   a   heavy   load   of   sleet   Thursday   mornin. 
both  ti  munication 

sible.     At   thai    tin  nen  were  unable  to  say 

service  would  be  restored.  The  condition  was  such  that 
the  light  plant  could  not   furnish  service. 

i"      .   Ohio      Mr.   A.   J.    Bull,  of   ti  Jit  & 

I'ower  Company,  Tiffin,  Ohio,  an   Amer 
trie  subsidiary,  wrote  to  Mr.  George  V  Tidd,  vii 
and  general  managei   of  the  latter  company,  on  Mar 
as  follow  s 

"Mr.  Frank  B.  Esp  1   Tiffin  1   has  req 

nn  i"  write  you  a  report  about  the  conditions  here  in  Tiffin 
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since  the  il I,     Mr.  1  spy  has  been  busj  all  the  time 

the  plant  was  flooded  and  has  been  working  night  and  day 

in  order  to  out  things.      I  he  water  contini 

use  until  Wednesday  night.    It  was  then  ?  in.  or  4  in. 

the  engim   room   floor.     The  water  started  to  go  down  on 

Thursday  morning,  and  by  Friday  morning 

far  that  we  o  cess  to  the  back  of  the  plant. 

"Mr.  Espy  then  got  hold  of  a  gasoline  engine  and  pump 
and   started  lut   the   water   from  the  boiler-room 

and  engine  room  basement.     1   1-1  night  the  water  hail  been 
pumped   out    of   the   plant,      hire   was   started   11: 
the  boilei  -  and  w  ■  up  last  night.    Mr 

however,  afraid  to  start   up  the  engines  v,  |  turn 

on   the  current   because   the   distribution   system   was   out   of 
order.      Very    likelj    some   of    the    wires    in    the   damaged 

-    in    the    neighborhood    are    short-circuited    an 
should  have  risked  starting  tire  in  case  th(  been 

turned  on. 

"In  the  old  engine  room  apparently  no  harm  has 

than  that  the  belts  have  been  and 

the  splices  of  the  belts  .  ,-e  rather  u 

In    the    new    engine    room    the    generator    of    the    Mc 

soaked   with   water   and   the   armature   will 
have  to  he  dried  out  before  the  engine  can  The 

old  basement   of  the  engine   room   is   full  of  mud  and  will 
have  to  he  cle  ined  out.     The  turbine  generator  can  probably 
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be  started  up  to-night.    The  water  did  not  come  high  1  no 
to  spoil  any  of  the  apparatus  in  the  switchboard,  nor  - 
any  of  the  direct-current   machines  been   touched   by   the 
water. 

"The  boiler  room  is  full  of  mud  and  debris  from  outside 
When  the  water  started  to  run  into  the  boiler  room  tin  two 
boilers  on  the  west  side  were  working.  The  cold  weather 
has  frozen  up  the  coal  pockets,  but  the  ice  will  probably 
thaw  as  soon  as  the  temperature  rises  in  the  boiler  room. 
The  coal-handling  apparatus  is  intact.  There  was  a  large 
pile  of  coal  in  the  back  of  the  plant  when  the  flood  started, 
and  about  one-third  of  this  coal  has  been  washed  away  b) 
tlii  Hood  and  the  rest  has  been  largely  mixed  with  mud  and 
gravel.  The  river  has  washed  out  the  whole  retainin 
around  the  pump  house,  but  the  pump  house  itself  is  not 
damaged.  The  whole  alley  from  the  plant  and  down  to  the 
pump  house  is  still  full  of  debris,  and  most  of  our  poles  in 
that  neighborhood  have  been  broken.  All  the  crossings 
over  the  river  have  been  broken  and  all  poles  in  the  neigh- 
borhood of  the  river  banks  are  down.  All  connections  to 
the  damaged  houses  and  to  the  section  where  the  poles  are 
broken  have  been  cut  off  so  that  the  direct-current  system 
on  this  side  of  the  river  now  is  clear.  It  is  very  hard  to 
say  how  many  of  the  transformers  have  been  lost.  It  will 
probably  take  some  days  before  we  can  start  the  street 
lighting.  In  the  office  the  water  came  up  about  5  ft.  In 
Fostoria  no  damage  has  been  done.  The  plant  was  run- 
ning all  the  time  and  the  distribution  system  is  in  perfect 
order. 

"From  Fremont  we  have  had  very  few  reports.  All  we 
know  is  that  the  plant  itself  was  working  all  the  time,  as 
was  also  the  heating  system.  In  the  office  the  water  came 
up  about  7  ft.  It  is  very  probable  that  all  the  records  have 
been  lost.  We  have  been  trying  to  get  telephone  connection 
with  Fremont  to-day. 

"In  Tiffin  very  much  damage  has  been  dune.  About 
twenty  private  houses  have  been  washed  away  by  the  flood. 
The  water-works  are  out  of  commission.  The  gas  suppl) 
is,  however,  intact  on  this  side  of  the  river.  In  the  upper 
section  of  the  town  there  was  no  interruption  in  the  gas 
supply." 

No  damage  was  done  to  American  Gas  &  Electric  prop- 
erties at  Canton,  Fremont,  Fostoria  or  Logan. 

Toledo,  Ohio. — A  letter  reaching  New  York  this  week 
from  Mr.  H.  S.  Swift,  secretary  of  the  Toledo  Railways 
&  Light  Company,  outlined  conditions  in  Toledo  as  follows : 

"In  so  far  as  this  company  is  concerned  it  has  suffered 
no  property  loss  by  reason  of  high  water.  There  has 
been  no  interruption  to  the  service  furnished  the  public  by 
our  transportation,  electric,  heating  and  artificial  gas  de- 
partments. 

"For  three  days,  however,  our  main  power  house  on 
Water  Street  was  completely  surrounded  by  water  to  a 
depth  of  some  3  ft.,  which  rendered  the  operation  of  our 
plant  very  difficult,  and  the  result  might  have  been  serious 
had  not  our  people  bricked  up  windows  and  surrounded  the 
machinery  operated  in  the  basement  with  brick  walls  to 
keep  out  the  water.  The  use  of  powerful  pumps  enabled  us 
to  remove  the  water  which  leaked  in. 

"High  water  at  our  artificial  gas  plant  made  it  neci 
to  abandon  some  of  our  retorts,  and  the  retort  house  and 
coke-shed  were  flooded  with  water. 

"Our  operating  expenses  will  be  greatly  increased  on  ac 
count  of  this  flood,  but  we  are  thankful  there  has  been  no 
more  serious  result.  Our  only  apprehension  is  that  on 
account  of  the  inability  of  the  railroads  entering  from  the 
coal  fields  to  operate  through  service,  we  may  be  short  of 
coal. 

"Fortunately,  we  have  enough  coal  in  Toledo  to  operate 
for  a  number  of  days,  and  we  trust  that  even  if  it  is  neccs- 
sary  to  detour  shipments  our  wants  can  be  supplied  before 
our  stock  is  exhausted." 

Troy,  Ohio. — Newspapers  listing  the  flood  losses  at  Troy 


Ohio,  include  the  Hobert  Electric  Company  and  estimate 
the  damage  to  this  concern  at  $35,000. 

Warren,  Ohio. — Most  of  the  damage  to  Doherty  prop- 
erties was  done  at  Warren,  Ohio.  There  the  water  rose 
i..  .1  heigh)  01  4  ft.  on  the  floor  of  the  generating  room  of 
the  Trumbull  Public  Service  Company,  which  operates  in 
that  city.  On  this  account  the  plant  was  shut  down  for  the 
night  of  Tuesday,  March  25,  until  the  afternoon  of 
March  29. 

Ai  the  plant  of  the  Warren  water  company  the  filtration 
were  wrecked  and  unfiltered  water  was  being  supplied 
to  the  city  up  to  March  31.  Advertisements  calling  atten- 
tion to  this  and  urging  the  public  to  boil  their  drinking 
water  were  placed  in  the  local  papers. 

Service  at  the  Warren  gas  plant  was  shut  down  in  an 
unusual  way.  This  plant  is  located  on  the  Mahoning 
River  just  below  a  bridge  of  the  Baltimore  &  Ohio  Railroad 
Company.  Under  the  pressure  of  the  high  water,  this 
bridge  finally  gave  way,  but  instead  of  going  into  the  river 
was  swung  around  and  deposited  directly  in  front  of  the 
gas  plant,  preventing  access  to  it. 

Youngstown,  Ohio. — A  man  who  arrived  in  Chicago 
on  March  27  declared  that  Youngstown  was  under  S  ft. 
of  water  and  that  the  Mahoning  River  had  risen  10  ft.  above 
any  previous  record.  The  electric  lighting  plant  and  the 
water-works  were  out  of  service,  according  to  this  inform- 
ant. 

(  Iwing  to  its  location  on  high  ground,  no  serious  damage 
was  suffered  by  the  plant  at  Youngstown.  The  boiler 
room  was  flooded,  and  after  this  had  been  pumped  out  serv- 
ice was  restored.  City  fire  engines  were  used  to  fill  the 
boilers  with  water  for  starting. 

Mr.  Oren  Root,  president  of  the  Republic  Railway  & 
Light  Company,  New  York,  issued  the  following  statement 
to  the  stockholders  on  March  29: 

"Mr.  Norman  Mel).  Crawford,  president  of  the  Mahon- 
ing &  Shenango  Railway  &  Light  Company  and  other  sub- 
sidiaries, states  that  the  direct  damage  to  the  property  will 
be  less  than  $6,000 ;  that  no  dams  and  only  one  small  county 
bridge  affecting  the  operations  of  the  subsidiary  companies 
have  given  way,  and  that  practically  the  only  loss  will  be 
from  the  interruption  of  the  service  for  three  or  four  days. 
Mr  Crawford  states  further  that  the  property  of  none  of 
our  large  power  customers  has  been  damaged,  and  that 
he  is  communicating  with  electrical  manufacturers  for 
prompt  delivery  of  commercial  motors  to  assist  prospective 
power  users  whose  plants  have  been  badly  damaged  and 
who  are  requesting  electric  power  installations." 

Indiana 

Indianapolis,  Ind.  (By  Telegraph). — Electric  light  and 
power  plants  in  Indianapolis  did  not  suffer  from  the  recent 
flood  to  anything  like  the  degree  that  the  telephone,  tele- 
graph  and   electric   traction   systems  did. 

None  of  the  generating  stations  was  submerged  except 
those  In  longing  to  the  Indianapolis  Traction  &  Terminal 
1  ompany.  The  traction  company's  generating  station  on 
West  Washington  Street,  which  was  the  first  to  be  put  in 
service  after  the  recession  of  the  flood,  supplemented  by 
outside  interurban  stations,  furnished  enough  energy  to 
keep  a  large  percentage  of  the  street  cars  in  operation. 
Generating  stations  owned  by  the  lighting  companies  were 
more  fortunate  in  being  located  on  higher  ground  and  out 
of  reach  of  the  river. 

Business  districts  and  the  greater  portion  of  the  resi- 
dence districts  were  unaffected  by  the  flood,  except  in  being 
deprived  of  the  normal  water  pressure  and  outside  com- 
munication. 

i;t   ten  electrically  operated  wells  in  various  parts  of 

ty,  owned  by  the  Indianapolis  Water  Company,  were 

pin    out    of    commission    by    the   motors   being    submerged. 

Tin'    Merchants'    Light    &    Heat    Company    came   in    at   the 

opportune  moment  ami  connected  a  large  centrifugal  boiler- 
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feed  pump  with  the  city's  water  mains  and  supplied  about 
2,500,000  gal.  per  day  for  use  in  case  of  emergency  for 
tires  and  Hushing  purposes. 

Most  of  the  damage  done  by  the  flood  in  the  immediate 
vicinity  of  Indianapolis  was  on  the  North  and  West  Sijies. 
Practically  all  of  the  railroad  bridges  at  Indianapolis 
were  carried  away  except  the  Big  Four  bridge  and  the 
Pennsylvania  Railroad  bridge  across  the  White  River. 
Telephone  and  telegraph  cables  were  severed  in  practically 
every  place  where  the  bridge  was  demolished. 

It  is  remarkable  that  the  eighteen  or  twenty  heavy  rail- 
way feeders  supported  on  poles  on  the  West  Washington 
Street  bridge  over  the  White  River  were  left  unsevered 
although  the  poles  were  carried  away  when  the  bridge  was 
demolished.  This  handsome  arch  bridge,  which  was  of  mas- 
sivi  stone  construction,  was  built  recently.  Telephone  and 
telegraph  cables  which  were  run  through  conduits  in  this 
bridge  were  totally  destroyed. 

Re-establishment  of  telephonic  communication  across  the 
river  was  accomplished  by  a  rather  novel  method  as  the 
swift  current  and  width  of  the  river  at  this  point  would  not 
permit  crossing  in  a  boat.  A  line  was  carried  across  the 
river  by  means  of  a  kite  and  the  messenger  for  supporting 
the  cable  pulled  across  in  turn  and  anchored  on  each  bank. 
Fig.  5  shows  one  of  the  Central  Union  Telephone  Com- 
pany's employees  hooking  the  cable  to  the  messenger.  As 
the  location  of  the  temporary  cable  will  interfere  with  the 
reconstruction  of  the  bridge,  it  will  be  moved  about  25  yd. 
to  one  side  and  supported  from  each  bank  by  a  frame.  A 
permanent  cable  will  not  be  installed  until  the  bridge  is 
reconstructed,  as  it  will  have  to  be  inclosed  in  conduit  in 
the  bridge  proper. 

Mr.  T.  A.  Wynne,  vice-president  and  treasurer  of  the 
Indianapolis  Light  &  Heat  Company,  said  that  the  losses 
sustained  by  the  company  due  to  the  flood  would  probably 
not  exceed  $1,000,  excluding  the  loss  of  revenue  due  to  the 
output  dropping  to  about  50  per  cent  of  normal  during  the 
worst  part  of  the  flood. 

At  present  the  load  is  about  80  per  cent  of  normal  and 
only  awaits  the  rehabilitation  of  the  flooded  district  to  as- 
sume standard  conditions.  This  company  supplies  electrical 
■  ni  rgy  to  factories  and  suburbs  and  furnishes  considerable 
lighting.  About  one-half  mile  of  its  4100-volt  transmission 
line  running  to  the  Prest-O-Lite  Company  was  torn  down  on 
ili'  West  Side  of  the  city.  It  is  asserted  that  this  damage 
was  caused  by  the  traction  company's  heavy  feeder  line 
Falling  and  uprooting  poles  on  a  curve.  Line  drops  to 
houses  were  removed  by  the  flood  in  several  cases,  but  these 
will  not  be  repaired  until  the  bouses  are  ready  for  OCCU- 
pancy.  Except  for  short  periods  when  permanent  grounds 
occurred  and  circuit-breakers  were  blown,  electricity  was 
supplied  to  all  who  could  use  it  during  the  flood. 

1  liomas  Cusack  &  Company  said  that  their  electric  signs, 
gating  1230,  in  number,  were  not  extinguished  during 
the  entire  period  of  the  flood  except  a  small  lighted  bulletin 
mil  1  cigarette  company's  sign  which  were  blown  over  by 
the  recent  cyclone.  The  cigarette  company's  sign  con- 
tained  about  3000  lamps  and  was  about  45  ft.  sq.  Its  fail- 
ure during  the  cyclone  is  laid  to  faulty  anchorage. 

Anions;  the  large  electrically  driven  factories  along  the 
of  the  White  River  which  were  submerged  during 
1  lie  Rood  and  unable  to  operate  were  those  of  the  Xordvke 
&  Marmon  Company,  Willys  Overland  Company,  R.  J. 
Irwin  Company,  Parry  Manufacturing  Company.  Motor 
*  nr  Manufacturing  Company,  tin-  Marion  Sales  Company 
and  the  National  Starch   Manufacturing  Company. 

These  concerns  ranged  from  100  hp  to  500  lip  in  motor 
loads.  The  first  sis  companies  were  supplied  with  elec- 
tricity  from  central  stations  111  Indianapolis  and  the  latter 
had  ,iu  isolated  generating  plant.  The  actual  extent  of  the 
damage  done  in  each  case  cannot  be  ascertained  until  the 
Water  recedes 

Although  the  Kentucky   Avenue  bridge  across  the   White 


River  was  demolished,  the  Merchants'  Light  &  Heat 
pany's  main  leads  were  not  affected  at  this  point  as  they 
were  not  supported  on  the  bridge,  but  were  anchored  on 
heavy  poles  on  each  bank. 

These  poles  were  on  high  ground  and  not  reached  by  the 
flood.  For  similar  reasons  the  main  leads  across  the  river 
at  the  north  of  the  city  were  unharmed. 

About  eight  poles  supporting  the  transmission  line  which 
supplied  the  Marion  Sales  I  ompany  with  electricity  were 
washed  out  on  the  levee,  but  another  line  was  run  in  from 
the  north  immediately.  Water  is  still  111  the  engine  room 
of  this  building.  Water  breaking  through  the  levee  to  the 
north  of  the  city  broke  several  poles  on  a  small  transmis- 
sion line  supplying  energy  to  Broad  Ripple,  a  suburb  of 
Indianapolis,  causing  a  short-circuit  and  burning  out  the 
line. 

The  isolated  generating  plant   at    tl  ole    Hotel   in 

Indianapolis  was  put  out  of  service  because  it  was  im- 
possible to  get  water  for  boiler  feed.  The  Merchants'  light 
&  Heat  Company  supplied  electricity  to  this  hotel  as  well 
as  to  the  traction  terminal  building  during  the  flood. 

Service  might  have  been  interrupted  at  the  Merchants' 
Light  &  Heat  Company  had  it  not  been  for  an  electrically 
driven  centrifugal  pump  winch  emptied  the  basement  of  the 
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generating   station  of   the  water  which   backed   up   through 
the  sewers.     The  sewers  were  later  closed  up. 

Instead  ot  tin-  output  of  the  People's  Light  &  Heat  Com- 
pany decreasing  dining  the  flood  period  it  was  increased 
to  a  slight  extent  on  account  of  the  contract  for  lighting 
the  Coliseum  during    th<     \m«    Exhibit    March   31-April    ?. 

The  Indianapolis  abattoir  which  was  being  equipped  with 
about  sixty  Westitighouse  motors  aggregating  300  hp  for 
packing  purposes,  was  submerged  in  7  ft.  of  water  About 
75  per  cent  of  the  work  was  finished  when  the  flood  came. 

Four  Western  Union  cables  supported  from  angle-iron 
braces  on  buildings  at  each  end  of  the  Kingan  bridge  across 
the  White  River  at  Indianapolis  were  cut  to  prevent  the 
buildings  from  being  pulled  down  when  the  bridge  went 
out.  These  were  replaced  by  temporary  cables  running 
across  an  adjoining  bridge  which  withstood  the 

A  telegraph  office  at    Alexandria,   lnd..   was  burned 
result  of  a  "cross"  with 

the  water  was  5  ft.  deep  111  thl  inters  and  furni- 

ture   floated    away.       The    circuits    with    tins    cit)     we 
for  three  da\ S 

Mr.  A.  C.  Cronkhiti  listrict  mmercial  superintendent 
of  the  Western  Union  Telegraph  Company,  said  that  the 
wild  reports  which  spread  around  the  country  concerning 
conditions  at  Indianapolis  caused  a  tremendous  congestion 
in  telegraph  traffic. 
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A  commissary  train  was  sent  out  of  Richmond  on  March 
27,  in  charge  of  Mr.  S.  V.  King,  of  the  Commercial  Age, 
Indianapolis,  to  take  care  of  operators  in  Dayton  and  vicin- 
ity. 

Conditions  similar  to  those  mentioned  above  were  ex- 
perienced by  the  Postal  Telegraph  Cable  Company.  Pole 
lines  were  down  in  practically  every  direction.  About  500 
poles  were  down  between  Columbus  and  Seymour,  Ind. 
Twelve  poles  were  carried  away  at  Terre  Haute  by  the 
Wabash  River,  but  in  eighteen  hours,  with  the  help  of  two 
motor  boats,  the  circuit  was  re-established.  It  is  asserted 
that  75  per  cent  of  the  telegraph  service  has  been  restored. 

Considering  the  extent  of  the  damage,  the  conditions 
under  which  repairs  have  been  made  and  the  short  time 
that  has  elapsed,  the  progress  made  toward  restoration  is 
to  be  commended.  Construction  men  employed  by  the 
Central  Union  Telephone  Company  were  scattered  all  over 
Indiana,  preparing  for  spring  extensions  and  reconstruc- 
tions, when  the  flood  overspread  the  State.  Mr.  W.  R. 
Hirst,  plant  superintendent  at  Indianapolis,  concentrated 
his  efforts  and  succeeded  in  getting  practically  all  of  the 
men  back  in  forty-eight  hours. 

On  March  26  the  exchanges  on  the  North  and  West 
Sides  of  the  city  were  put  out  of  commission,  making 
about  6000  stations  idle  in  Indianapolis.  In  five  days  all 
except  600  of  these  stations  were  again  in  service.  Drink- 
ing water  was  pumped  from  a  well  located  in  the  Central 
Union  Telephone  building  by  electricity  and  distributed  to 
employees  by  automobiles  during  the  flood. 

According  to  reports  made  by  the  Central  Union  Tele- 
phone Company  of  Indiana,  the  following  equipment  was 
lost  or  destroyed  in  the  State  of  Indiana  because  of  floods: 
500  poles,  15,000  ft.  underground  cable,  10,000  ft.  aerial 
cable,  8000  ft.  underground  duct  and  100  miles  toll  circuits. 
It  is  estimated  that  temporary  repairs  in  the  State  of  In- 
diana for  damage  done  by  flood  will  amount  to  $50,000, 
and  an  additional  $100,000  will  be  required  to  make  repairs 
permanent. 

General  Manager  Moriarty  of  the  Indianapolis  Tele- 
phone Company  should  be  especially  congratulated  on  the 
progress  made  by  the  independent  telephone  system  in 
re-establishing  service  in  Indiana. 

About  3000  independent  stations  were  out  of  commission 
in  Indianapolis  and  two-thirds  of  these  were  in  service 
again  in  three  days.  Cable  had  to  be  shipped  in  from 
Chicago  and  men  were  recruited  from  various  places,  while 
some  came  in  and  offered  their  services.  Mr.  William  For- 
tune, president  of  this  company,  said  that  by  April  1  80 
per  cent  of  toll  service  would  be  restored. 

Mr.  Thomas  A.  Wynne,  vice-president  of  the  Indianapo- 
lis Light  &  Heat  Company,  sent  the  following  letter  to  the 
Electrical  World: 

"Newspaper  reports  were  generally  very  much  exag- 
gerated in  regard  to  the  flood  damages  in  Indianapolis. 
The  water  was  6  ft.  higher  than  ever  before  recorded,  but 
there  have  been  only  five  deaths.  All  the  public-service 
corporations  were  damaged  to  some  extent.  The  street-car 
company  and  water  company  were  both  out  of  service  for 
four  days  and  are  now  only  partially  operating.  The  Indian- 
apolis Gas  Company  was  out  of  service  for  one  day.  All 
three  of  these  stations  were  under  from  6  ft.  to  10  ft.  of 
water.  Both  telephone  companies  were  practically  out  of 
business.  The  Indianapolis  Light  &  Heat  Company,  how- 
ever, was  able  to  maintain  its  service  intact  with  the  excep- 
tion of  one  unimportant  line.  The  water  was  really  about 
12  ft.  above  our  station  floors  at  both  our  generating  sta- 
tions, but  owing  to  strenuous  efforts  we  managed  to  keep  the 
water  out  of  our  stations  and  they  were  not  particularly 
damaged. 

"The  street-car  company  has  had  some  of  its  electrical 
apparatus  submerged,  but  the  damage  will  consist  merely 
in  drying  and  getting  ready  for  service.  It  also  lost  all  of 
the  cables  leading  away  from   its  generating  station,  the 


carrying  lines  having  been  torn  down  by  the  flood,  the  poles 
nearly  all  broken  and  cable  being  down  along  the  various 
rights-of-way.  This  cable,  however,  can  be  reinstalled  on 
new  poles. 

"The  water  company's  loss  will  consist  largely  in  clean- 
ing its  station  and  drying  out  its  electric  motors,  quite  a 
number  of  which  were  submerged,  and  repairing  its  canal 
banks  and  river  dikes.  Its  loss  will  be  perhaps  $100,000.1 
The  Indianapolis  Light  &  Heat  Company  was  supplying 
energy  to  the  motors  above  specified,  which  were  operating 
pumps  for  considerable  of  the  water  supply.  The  station 
and  line  loss  will  be  insignificant.  Perhaps  the  greatest 
loss  sustained  by  any  of  these  companies  will  be  from  lack 
of  returns  occasioned  by  the  shut-down. 

"The  Indianapolis  Light  &  Heat  Company's  output  was 
materially  reduced  by  reason  of  the  fact  that  a  large  num- 
ber of  its  customers  were  shut  down  in  the  manufacturing 
district,  our  output  running  about  50  per  cent  of  normal 
during  two  days  of  the  high  water.  It  is  now  up  to  75  per 
cent  of  normal,  this  being  the  seventh  day  from  the  begin- 
ning of  the  flood.  We  will  probably  not  reach  our  normal 
output  for  another  week." 

Marooned  in  Indianapolis  by  weather  disturbances  and 
floods  the  executive  heads  of  H.  M.  Byllesby  &  Company, 
of  Chicago,  were  unable  for  a  time  to  make  their  where- 
abouts known,  and  much  anxiety  concerning  them  was  felt 
A  party  composed  of  Messrs.  H.  M.  Byllesby,  president  of 
the  Chicago  company;  John  J.  O'Brien,  its  first  vice-presi- 
dent, and  Fred  Stearns,  the  Byllesby  general  counsel,  left 
for  Louisville  on  the  first  night  of  the  storm  and  were  com- 
pelled to  seek  refuge  in  Indianapolis.  That  city  was  sub- 
sequently cut  off  from  communication  with  the  outside 
world  and  for  forty-eight  hours  it  was  feared  that  these 
men  had  met  with  some  mishap,  although  subsequently 
messages  regarding  their  safety  in  Indianapolis  were  re- 
ceived. 

Elwood,  Ind. — N.  M.  Argabrite,  manager  of  the  Indiana 
General  Service  Company,  Elwood,  an  American  Gas  & 
Electric  property,  wrote  on  March  31  to  the  Electrical 
World  as  follows : 

"The  water  backed  up  on  the  electric-lighting  properties 
until  it  was  within  4  in.  of  our  fires.  It  came  in  on  our 
pump-room  floor  and  also  in  our  substation  nearly  2  ft.  on 
the  high-tension  transformers.  It  came  into  our  engine 
room,  entirely  filling  our  pump  pits  and  condenser  pits, 
and  came  faster  than  we  could  pump  it  out. 

"In  spite  of  this  the  Elwood  electric-light  plant  gave 
continuous  service  throughout  the  entire  period.  It  might 
be  interesting  to  state  that  the  three  plants  in  Indiana  be- 
longing to  the  American  Gas  &  Electric  Company,  supply- 
ing energy  to  Muncie,  Eaton,  Hartford  City,  Dunkirk, 
Redkey,  Jonesboro,  Upland,  Gas  City,  Marion,  Fairmount, 
Alexandria  and  Elwood,  were  practically  the  only  three 
plants  of  any  importance  in  this  section  of  Indiana  which 
continued  to  give  service  under  the  adverse  circumstances." 

Fort  Wayne,  Ind. — Owing  to  the  high  water  the  munici- 
pal electric-lighting  plant  at  Fort  Wayne  was  shut  down  on 
parts  of  several  days.  The  city  water-works  were  also  com- 
pelled to  discontinue  operations,  but  by  building  a  coffer- 
dam at  Station  No.  I  and  pumping  the  water  out  an  elec- 
tric motor-driven  pump  was  enabled  to  give  partial  service. 

Kokomo,  Ind. — While  newspaper  reports  of  damage  done 
to  the  properties  of  the  Indiana  Railways  &  Light  Com- 
pany at  Kokomo,  Marion  and  other  points  were  much  ex- 
aggerated, according  to  Mr.  T.  C.  McReynolds,  secretary- 
treasurer,  interruption  to  service  resulted  from  the  Kokomo 
power  plant  being  out  of  commission  from  noon  March  24 
to  the  afternoon  of  March  29.  No  great  damage  was 
caused,  however,  except  the  inconvenience  to  the  com- 
pany's patrons.  Between  Marion  and  Kokomo  the  inter- 
urban  cars  operated  during  most  of  the  flood  week.  One 
small   washout  occurred  on   the   railway   right-of-way. 

Logansport.  Ind. — A.  C.  Parsons,  resident  agent  of  the 
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General  Electric  Company  at  Logansport,  Ind.,  reported  to 
the  Chicago  office  of  the  company  on  March  25  as  follows: 
"I  am  marooned  here.  Wabash  and  Eel  Rivers  both  over 
their  banks.  Business  part  of  town  flooded  as  far  back  as 
Fourth  Street  from  First  Street  the  whole  width  of  the  city. 
City  Hall,  where  electric  light  office  is,  under  water. 
Pennsylvania,  and  I  think  Wabash,  depots  boUi  under 
water.  No  trains  in  or  out.  No  traction  service.  Water  is 
rising,  with  promise  of  more  rain.  Don't  know  when  1 
shall  be  able  to  leave  Logansport.  Wrecks  in  every  di- 
rection." 

Marion,  Ind. — Mr.  O.  M.  Dreschel,  manager  of  tin 
Marion  Light  &  Heating  Company,  wrote  on  March  29  to 
the  American  Gas  &  Electric  Company,  New  York,  as  fol- 
lows: 

"On  Monday,  March  24,  we  began  to  have  trouble  with 
high  waters  in  this  section  and  we  are  just  beginning  to  be 
relieved.  One  can  hardly  realize  how  we  managed  to  keep 
the  Marion  plant  from  going  under  water. 

"Tuesday  morning  at  I  130  the  water  was  22  in.  high  011 
our  turbine-room  floor.  All  of  the  boiler-room  was  under 
water,  which  rose  to  an  inch  of  our  fire  boxes.  We  had 
to  bank  our  fires  and  close  down  everything  with  the  excep- 
tion of  the  spare  circuit  (supplying  the  business  district  1. 
keeping  on  just  enough  power  to  give  us  light  so 
operate  the  pumps  that  were  removing  the  water  from  the 
pit  in  the  turbine  basement. 

"Some  of  the  men  were  on  duty  sixty  to  seventy  hours. 
Otherwise  we  should  have  gone  down  and  out,  and  the 
damage  thai  would  have  been  done  cannot  be  estimated,  not 
only  in  our  own  losses  but  in  the  loss  to  the  factory  people. 

"We  thought  Monday  evening  that  we  had  the  high- 
water  mark  and  did  not  believe  it  possible  E01  the  watei  to 
get  any  higher  at  that  time,  it  being  just  even  with  the  tur- 
bine floor.  By  operating  three  of  the  pumps  in  the  base- 
ment we  were  able  to  hold  our  own,  but  from  this  time  on 
the  water  began  to  rise  and,  as  above  stated,  reached  22  in. 
above  our  main  floors.  We  built  cofferdams  around  the 
openings  leading  into  the  boiler  room,  but  with  the  three 
pumps  we  could  not  hold  our  own  ami  lost  ground. 

"As  the  last  means  we  broke  the  'I.'  on  a  No.  4  circulating 
pump  and  made  a  connection  for  a  4-in.  pipe  discharge 
in  the  handhole  of  the  condenser,  and  with  this  mitfit  in 
operation  we  were  aide  to  keep  the  water  at  a  standstill 
and  thereby  save  the  Marion  plant. 

"About  1  130  Tuesday  morning,  when  the  water  was  at 
its  highest,  the  south  wall  of  the  basement  began  to  leak 
and  water  was  soon  pouring  in  al  the  rate  of  500  or  600  gal 
a  minute.  Two  of  the  men,  with  their  arms,  succeeded  in 
keeping  this  back  until  the  hole  was  plugged  with  rags  and 
clay.  About  this  time  the  firemen  reported  thai  the  water 
was  reaching  their  fires  ami  that  the  drafts  were  entirely 
covered.  We  thought  that  within  the  next  fifteen  minutes 
we  should  be  entirely  at  the  mere}  oi  the  water.  We 
hanked  the  fires  ami  opened  the  fire  doors,  receiving  what 
little  draft  was  possible  through  them,  and  by  operating 
only  the  square  circuit  with  what  auxiliaries  we  had  in  the 
plant  we  were  able  to  run  in  this  condition  until 
when  the  water  reached  its  maximum. 

"  \l  ;  o'clock  the  water  had  begun  t"  fall  about  's  in. 
and  we  knew  if  we  could  hold  out  much  longer  the  victor) 
was  ours. 

"l'.y  (1  o'clock  Wednesday  morning  we  had  about 
draft    under  our  boilers,   and   we   then    gained   ground.      The 
river  began  to  fall  very  rapidly,  and  by  Wednesday  night 
only  6  in.  of  water  covered  the  boiler-room  flooi 

"To  make  matters  worse  about  midnight  on  Tuesday  the 
transmission  line  in  Johntown  went  down,  the  water  hav- 
ing excavated  the  dirt  around  the  poles  and  left  them  hang- 
ing by  the  wire.  This  cut  off  any  chances  of  receiving  aid 
from  Muncie. 

"  The  Marion,  Hluffton  &  Eastern  Traction  Company's 
transmission  line  went  out  about  2  o'clock  Tuesday  morn- 


ing, several  of  the  houses  in  Johntown  having  washed 
against  the  poles,  tearing  them  down." 

Managers  of  the  Standard  Glass  Company  and  the  Stan- 
dard Chain  Company,  both  of  which  are  large  customers 
of  the  Marion  Light  &  Heating  Company,  visited  the  plant 
of  the  lighting  company  during  the  flood  and  wrote  to  the 
president  of  the  American  Gas  &  Flectric  Company  warmly 
commending  the  loyalty  of  the  Marion  employees  from  the 
manager  down. 

Muncie,  Ind. — A  letter  received  by  the  American  Gas 
&  Electric  Company,  New  York,  from  L.  B.  Webster,  of  the 
.Muncie  (Ind.)  Electric  Light  Company,  told  some  of  the 
troubles  experienced  there  as  foil" 

"The  White  River  at  Muncie  was  3  ft.  and  the  Mis- 
sinewa  at  Marion  was  4  ft.  higher  than  any  previous  high- 
water  record.  Both  the  Marion  and  the  Muncie  plants  were 
so  seriously  threatened  that  at  the  time  of  the  crest  of  the 
flood  it  appeared  impossible  to  keep  the  water  out  of  the 
plants.  That  the  water  was  kept  out  and  serious  damage 
prevented  was  due  entirely  to  the  perseverance  and  loyalty 
Hi  all  men  in  In.th  organizations.  At  Muncie  men  worked 
fur  hours  wet  to  the  skin,  and  at  Marion  some  of  the  men 
worked  over  forty-eight  hours  without   rest. 

"In  the  whole  flooded  district  in  Indiana,  including  In- 
dianapolis, the  Marion  and  Muncie  plants  were  the  only 
ones  operated  continuously  and  had  current  on  the  wires 
at  all  times. 

"At    Muncie   the   water-works    wen-   *hut   down   and   the 


FIG.  4 — STREET-RAU  WAY  TOUI  HED  BY   FLOOD 

"iilv  drinking  water  in  the  city  was  furnished  by  the  hotel 
wells  operated  In    electric  pumps  with  our  service. 

"We  made  every  effort  possible  at  Jonesboro  to  save  that 
plant,  men  working  in  water  up  to  their  waists  trying  t" 
raise  the  motors  and  transformers  to  keep  them  out  of 
water,  but  it  was  impossible,  and  we  had  to  abandon  it 
Tuesday  at  midnight.  However,  the  water  did  not  get 
into  our  high-tension  transformers  and  the  light  service  has 
been  re-established  at  Jonesboro. 

"The  plant  went  under  5  ft.  of  water,  entirely  covering 
the  motor-driven  pumps  and  all  apparatus  with  the  excep- 
tion of  the  high-tension  transformers. 

"All  our  transmission  lines,  with  the  exception  of  the 
one  between  Marion  and  Hartford  City,  are  in  compara- 
tively bad  shape,  and  I  personally  believe  that  we  must 
cally  rebuild  the  line  between  Jonesboro  and  Alexan- 
dria. The  weight  of  the  wishbone  cross  arm,  I  gether  with 
the  w  11  if   pole,   and 

from   the   high   winds  and   water-Soaked  ground   these  lines 
have  in  some  places  gone  over  s  ft.  to  10  ft.     We  have 
temporary  guys  on  them  in  such  places,  and  I  do  n 
lieve  tint  standing  straight  on  the  line. 

"Before  these  repairs  arc  undertaken  I  think  that,  if 
sihle.  this  line  should  he  thoroughly  investigated  and  either 
replaced    with    steel    towers    or    els,-    shorter    spaced    poles 
should  he   planted.      I   do  not   believe  our  loss  will   exceed 
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$1,500,  not  including  the  lovs  of  revenue  from  the  fac- 
tories being  shut  down  or  repairs  of  the  Jonesboro  property 
and   the  tie  lines. 

"The  flood  was  due  to  almost  seventy-two  hours  of  very 
heavy  and  continuous  rainfall  which  began  on  Saturday, 
March  22,  and  ended  Wednesday,  March  26,  with  6  in.  of 
snow.  On  Tuesday,  the  worst  day,  the  water  was  well  over 
the  top  of  the  Muncie  forebay,  which  we  protected  with  a 
cofferdam  of  sand  bags.  At  one  time  the  water  was  2  ft. 
deep  in  the  turbine  pit  at  Muncie. 

"The  switch  cells  were  protected  by  a  cofferdam  built 
around  them.  The  oil-pressure  pumps,  make-up  pumps  and 
hot-well  pumps  were  operated  under  water. 

"The  actual  damage  at  these  two  plants  will  be  small, 
being  merely  the  cost  of  material  and  extra  labor  needed 
to  fight  off  the  water  and  to  care  for  minor  line  and  fore- 
bay  repairs.  At  Jonesboro  the  motors  driving  the  water- 
works pumps  were  soaked  and  will  have  to  be  dried  out. 
When  the  flood  came  the  motors  were  disconnected  and 
raised,  but  not  high  enough  to  be  entirely  above  the  water." 

Richmond,  Ind. — J.  B.  Wharton,  manager  of  the 
Richmond  (Ind.)  Light,  Heat  &  Power  Company,  wrote  to 
the  Electrical  World  March  31,  in  response  to  an  inquiry 
as  to  flood  damage : 

"The  actual  damage  has  probably  been  somewhat  exag- 
gerated, but  conditions  are  extremely  bad.  Our  electric 
plant  was  flooded,  the  dam  in  the  river  for  intake  water 
was  washed  away,  our  smokestack  blown  out  of  position  and 
a  part  of  the  city  was  flooded. 

"Railroads  are  at  a  standstill  in  every  direction  on  ac- 
count of  the  bridge's  being  washed  out,  and  there  is  grave 
danger  of  running  out  of  supplies  of  all  kinds,  especially 
coal,  oil,  etc.  We  are  in  good  condition  as  far  as  food- 
stuffs are  concerned  on  account  of  our  agricultural  sur- 
roundings. The  municipal  electric-light  plant  was  also 
flooded  and  somewhat  damaged,  but  at  present  is  running 
non-condensing." 

Terre  Haute,  Ind. — T.  F.  Grover,  general  manager 
of  the  Terre  Haute,  Indianapolis  &  Eastern  Traction  Com- 
pany, in  response  to  a  request  from  the  Electrical  World 
for  information,  sent  this  statement  dated  March  28: 

"The  cyclone,  which  struck  Terre  Haute  at  9:30  p.  111. 
Sunday,  March  23,  swept  a  strip  about  one-fourth  of  a  mile 
wide  in  the  southern  part  of  the  city  between  Hulman 
Street  and  Helen  Avenue,  leveling  all  buildings,  poles  and 
wires  for  the  entire  width  of  the  city  east  and  west.  This 
included  our  Greenwood  transformer  station,  which  steps 
up  the  emf  from  2300  to  23,000  volts,  supplying  energy  for 
our  Sullivan  line.  The  brick  station  was  wrecked  and  the 
cyclone  was  so  strong  that  it  even  moved  the  500-kw  trans- 
formers from  their  foundations. 

"In  addition  to  this  all  our  service  wires  and  poles  for 
a  section  of  2l/2  miles  of  the  city  got  in  such  bad  condition 
that  it  was  necessary  for  us  to  cut  all  wires  from  the  begin- 
ning of  this  section,  which  was  quickly  done.  Our  city 
service  north  of  this  section  was  put  in  operating  condi- 
tion on  Monday,  although  we  experienced  a  raging  storm 
during  all  of  this  time.  The  storm  caused  the  Wabash 
River  to  go  on  a  rampage,  and  the  floods  have  done  us  much 
damage — to  just  what  extent  we  are  unable  as  yet  to  state, 
as  the  river  is  still  31  ft.  above  low-water  mark.  We  are 
unable  to  get  out  of  Terre  Haute  on  our  Paris  line,  or  to 
know  the  extent  of  our  damage,  although  we  know  that  we 
have  about  3  miles  of  high-tension  line  down. 

"The  traction  line,  as  well  as  the  Big  Four  and  Vandalia 
railroads,  is  entirely  flooded  out  for  about  2  miles  in  this 
district.  On  our  Clinton  line  we  have  about  3  miles  of 
track  under  water  and  cannot  tell  the  extent  of  the  damage 
until  the  water  lowers.  We  do  not  know  the  entire  damage 
on  our  Sullivan  line,  as  we  are  unable  to  get  through  as 
yet,  but  so  far  as  we  can  ascertain  we  have  about  a  mile 
of  track  washed  out. 

"Our    most    serious    condition    has    been    at    our    power 


house,  where  the  water  has  risen  6  ft.  beyond  any  record 
ever  known  for  the  Wabash,  and  while  we  now  have  our 
power  plant  in  operation,  we  have  saved  the  day  so  far  by 
building  brick  walls  and  walls  with  thousands  of  bags  of 
sand  surrounding  the  power  house.  Although  the  water  is 
nearly  3  ft.  higher  than  the  doors  in  our  engine  room,  we 
are  able  to  keep  the  water  out,  and  so  far  no  electrical 
machinery  has  been  damaged.  We  have  accomplished  this 
by  shutting  down  our  plant  for  about  fourteen  hours  and 
using  our  circulating  pumps  for  throwing  out  the  immense 
volume  of  water  that  was  coming  in  on  us.  We  feel  at  this 
time  that  we  are  going  to  save  our  power  house,  but  of 
course  cannot  be  sure  until  the  water  falls,  as  the  pressure 
on  our  walls  is  terrific  and  we  have  some  very  bad  leaks." 

American     Gas    &     Electric     Properties     Had     Much 
Trouble  but  Slight  Loss 

Reports  of  conditions  at  the  Indiana,  Ohio  and  West 
Virginia  plants  of  the  American  Gas  &  Electric  Company, 
sent  by  the  local  managers  of  the  public  utilities  in  those 
States  to  Mr.  George  N.  Tidd,  vice-president  and  general 
manager  of  that  company,  show  that  while  unprecedented 
conditions  existed  at  these  properties  during  last  week's 
floods,  the  perseverance,  loyalty  and  resourcefulness  of  the 
operating  staffs  kept  the  total  property  loss  down  to  about 
$5,000. 

From  the  local  managers  and  from  customers  of  the  com- 
panies, warm  tributes  to  the  faithfulness  of  the  men  have 
been  received  by  Mr.  Tidd,  who,  when  seen  this  week  by 
a  representative  of  the  Electrical  World,  was  most  en- 
thusiastic over  the  splendid  work  done  by  the  men. 

Before  the  floods  reached  Muncie  a  heavy  windstorm 
struck  that  city  on  the  night  of  March  20,  which  toward 
morning  gained  the  proportions  of  a  cyclone.  Some  of  the 
mast-arms  on  the  Dunkirk  line  were  torn  down  by  the 
wind,  the  line  between  Hartford  and  Jonesboro  was  torn 
down  and  some  of  the  poles  between  Muncie  and  Hartford 
were  also  heeled  over  badly. 

Hardly  had  these  difficulties  been  overcome  when  the 
floods  broke  upon  the  section. 

Middle  West  Utilities  Properties  in  Indiana 

Inquiry  at  the  office  of  the  Middle  West  Utilities  Com- 
pany in  Chicago  on  March  27  revealed  the  fact  that  no 
word  had  been  received  from  the  subsidiary  companies  in 
central  and  southern  Indiana  since  March  24.  The  Middle 
West  company  serves  sixteen  communities  in  Indiana  with 
electrical  energy  and  controls  two  interurban  railways  and 
three  street  railways  in  that  State.  On  the  date  last  men- 
tioned the  interurbans  were  practically  tied  up,  but  the 
bridges  were  standing  and  no  track  has  been  washed  out  as 
far  as  known. 

Later  news  was  contained  in  the  following  cablegram 
sent  on  March  28  by  Mr.  Samuel  Insull,  president  of  the 
company,  in  response  to  inquiries  from  London,  Amster- 
dam and  Geneva:  "No  Middle  West  Utilities  properties 
in  territory  where  greatest  flood  damage  occurred.  Our 
interurban  road  from  Indianapolis  south  only  temporarily 
affected.  Now  operating  about  half  mileage.  Expect  to 
operate  remainder  within  a  few  days.  Delay  caused  by 
about  2  miles  of  track  damaged  by  flood.  Only  one  small 
girder  bridge  over  culvert  damaged.  Very  nominal  damage 
to  any  of  our  power  stations  and  transmission  lines.  Can- 
not yet  determine  exact  property  loss,  but  feel  from  reports 
received  it  will  be  small." 

Kentucky 

Louisville,  Ky. — The  flood  in  the  Ohio  River  at  the 
falls  where  Louisville,  Ky.,  is  located,  inundated  the  en- 
tire lower  floor  of  the  old  generating  station  of  the  Louis- 
ville Fighting  Company  at  the  foot  of  Tenth  Street  but 
caused  little  damage  aside  from  flooding  a  quantity  of 
machinery  at  that  level.  The  station  is  now  using  only  a 
150-k'w  generating  set  which  is  on  the  second  floor  and  hence 
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suffered  little  from  the  immersion.  It  is  not  believed  that 
the  rising  waters  will  affect  the  big  station  of  the  Kentucky 
Electric  Company,  which  is  located  directly  on  the  river 
front,  as  this  structure  was  erected  with  the  view  of  avoid- 
ing all  possible  floods,  even  one  above  the  mark  of  the 
unprecedented  one  of  1884. 

During  the  violent  windstorms  which  preceded  the  tor- 
rential rains  of  March  24,  25  and  26  in  the  Ohio  Valley  a 
large  steel  stack  in  the  plant  of  the  Campbell  Electric  Com- 
pany, which  is  owned  by  the  Louisville  Lighting  Company, 
was  blown  down,  and  in  repairing  the  damage  the  combined 
crews  of  the  Louisville  Lighting  Company  and  the  Louis- 
ville Home  Telephone  Company  effected  one  of  the  quick- 
est pieces  of  work  on  record.  The  stack,  in  falling,  de- 
stroyed one  of  the  most  important  cables  of  the  telephone 
company,  but  within  two  hours  after  the  accident  the  dam- 
age done  was  completely  repaired,  the  debris  of  the  shat- 
tered stack  removed  and  a  new  cable  had  been  strung 
through    1500   ft.   of   alleyway   at    the  point. 

Missouri 

Branson,  Mo. — Although  water  poured  at  a  height  of 
6  ft.  over  its  crest,  the  dam  of  the  Ozark  Water  &  Power 
Company,  on  the  White  River,  near  Branson,  recently 
closed,  was  not  affected. 

New  York 

In  Albany,  Schenectady,  Troy  and  many  of  the  other 
cities  in  the  upper  part  of  New  York  State  electric  service 
was  interrupted  to  some  extent  owing  to  high  water  last 
week.  It  was  first  thought  that  the  new  State  Barge  Canal 
had  been  greatly  damaged,  but  it  was  found  later  that  this 
had  withstood  the  flood  in  a  satisfactory  manner. 

State  Engineer  Bensel  said  March  31,  at  Albany:  "Along 
the  Mohawk,  upper  Hudson  and  other  streams  which  con- 
nect with  the  canals  of  the  State  the  waters  are  receding 
rapidly  and  conditions  are  now  at  a  normal  point.  I  have 
been  in  close  touch  with  canal  officials  at  Fort  Edward. 
Yosts,  Amsterdam.  W'aterford  and  other  places  which  have 
been  seriously  affected  by  the  floods,  and  they  report  that 
unless  something  unforeseen  occurs  there  will  be  no  further 
damage  of  moment  done  along  the  line  of  the  old  and  new 
canals. 

"Terminal  Engineer  John  A.  O'Connor,  who  has  been  on 
the  western  division  of  the  canals  for  a  week,  returned  to- 
day and  reports  that  while  barge  canal  construction  work 
has  been  under  water,  in  his  opinion  110  great  amount  of 
damage  has  been  done  to  the  permanent  work  and  all  the 
structures  are  in  safe  condition." 

Auburn,  N.  Y. — A  telegram  to  the  Electrical  World 
from  the  Empire  Gas  &  Electric  Company,  Auburn,  states 
that  the  flood  conditions  did  not  interfere  with  that  com- 
pany's  plants. 

Troy,  N.  Y. — In  a  telegram  from  the  Troy  Gas  Company, 
which  supplies  electric  service  in  that  city,  it  was  stated  that 
the  service  was  interrupted  from  Thursday  to  M 
The  water  reached  the  line  shafting  and  caused  damage 
estimated  at  $15,000.  exclusive  of  the  loss  in  revenue  On 
April  2  all  alternating-current  circuits  writ  in  operation, 
while  seventy-four  direct-current  customers  were  still  with 
out  service. 

Albany,  X.  Y,     Mr.    \.    Anderson,  general  mana 
the    Municipal   I  las   Company,   the   electrical   department   of 
which   furnishes  electrical  energy  to  Albany,  sent  the   E61 
lowing  statement  to  the  Electrical  World  in  response  to  a 
request    for  information  : 

"The  flood  did  not  do  any  damage  to  our  equipment  bi 

yond  washing  away  a  couple  of  poles  On  our  street  circuit 
near  the  river.  Our  great  difficulty  was  on  account  of  the 
water-power  stations  from  which  we  buy  energy  bein 

completely  out  of  commission.  The  Adirondack  Power 
Corporation  furnishes  us  with  all  of  the  power  which  we 
use   from  its  station  at   Spier  halls  and  another  at   Mcehan- 


icsville.  The  Delaware  &  Hudson  Railway  Company  has  a 
steam  station  at  Mechanicsville  which  is  supposed  to  help 
out  the  Adirondack  company   in  casi  ergency,  but 

all  three  of  these  plants  were  inundated  and  completely  out 
of  commission   SO  that    we   had   to   start   our   steam    r< 
and  operate   from  our  own  Stat 

"This  was  a  rather  difficult  problem  on  account  of  the 
steam  plant  not  having  been  usi-d  for  about  nine  years. 
We  had  three  500-hp  boilers  under  Steam  at  the  time  in 
case  of  an  emi  Hiese  picked  up  some  of  the  load 

within  a  few  minutes  after  interruption  of  the  power  com- 
pany's service.  Our  men  immediately  proceeded  to  fire  up 
the  other  boilers  which  had  the  manhole  covers  off  and  had 
not  been  used  for  huh  years.  In  four  or  five  hours  these 
boilers  were  in  commission  and  that  night  everything  was 
running  in  Albany  as  usual.  I  In-  company  carries  a  few 
firemen  and  engineers  as  a  nucleus  of  a  force  for  the  en 
gine  room  so  thai  in  I  case  oi  tins  kind  the)  can  instruct 
the  green  men.  The  scheme  worked  to  perfection  and  we 
had  no  trouble  in  taking  care  of  our  business. 

"On  Saturda)  afternoon  the  Adirondack  Power 
poration  furnished  some  energy  to  US  from  another  SOUrc< 
and,  with  our  own  steam  equipment  and  what  we  got  from 
them,  we  are  operating  satisfactorily  now.  1  )ur  under- 
ground system,  which  had  just  been  pul  in  commission  in 
the  tl led  district,  was  complete!}   submerged  and  the  onlj 


FIG.      s  —  LINEMAN       INSTALLING       rELEPHONl       I    IBLI        ACROSS 
W  II  IIK  RIVER    \  I    IND1  VNAPOI  If 

damage  thai  we  had  was  the  loss  of  a  few  meters.     All  tin 
underground   equipment    worked   satisfactorily;    transform- 
ers, junction  boxes,  fusi  cables  which  were  com- 
pletely submerged    for  three  days   in 
bit  of  trouble. 

"In  spite  of  th<   flood  comii  g  1  n  us  so  suddenly,  the  news- 
papers were  all  able  to  gel  oui  their  editions  on  time,  which 
was  about  two  hours  after  the  shut  down  occurred. 
of  the   Troy   newspapers   were   printed   in    Albany,   as  the 

people  wen-  in  greater  difficulties  than  we  were 
first    thing   we   did    was   to   see   that    the   newspapers    had 
proper   facilities   for  printing   their  papers  so  that   we 
keep  the  public  informed  on  what  was  best  for  them  to 

The  electric-light   service  in   Troy   was  turned  on  on  the 
evening   of   March  31,   and   many    :  imed  opera- 

11   that   da\ . 

Xkw   York,  \".  V — Representatives  of  I  »oherty 

8   1  oinjMtiN    said  this  week  that  the  total  loss  to  their  prop- 
erties   from   flood  damage   will   nol  This 

not    include    loss    of    revenue     from    interrupts 
service. 

Representatives  of  the  Henrj    I 
I   confidence   that    newspapei 
public-utility   properties  will  be   found  to  '  greatly 

ated  when  all  of  the  facts  become  known. 
SCHENE<  1  vdy,  X    N     -Mr.  Henry  W.  Peck,  general  man- 
of  the   Schenectadj    (N.   Y.  1    Illuminating 
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sent  the  following  to  the  Electrical  World  in  answer  to  a 
request  for  information  regarding  the  extent  of  damage  to 
that  company's  property : 

"The  flood  in  Schenectady  reached  practically  the  same 
height  as  the  October  flood  of  1903,  in  some  places  measur- 
ing half  an  inch  lower  and  oilier  places  slightly  higher. 
The  Schenectady  Illuminating  Company  receives  its  energy 
from  water-power  stations  at  Schaghticoke  and  Johnson- 
ville.  Neither  of  these  plants  was  in  any  way  interfered 
with  by  the  water;  in  fact,  on  Saturday  connection  was 
made  from  these  plants  to  the  line  of  the  Adirondack  Elec- 
tric Power  Company,  and  surplus  energy  was  supplied  to 
Albany  and  Troy. 

"The  steam  station  reserve  in  Schenectady,  which  is  sur- 
rounded by  a  dike,  was  unaffected  by  the  high  water.  The 
basement  of  the  substation  supplying  the  commercial  cir- 
cuits about  Schenectady  was  5  ft.  above  the  high  water. 
The  offices  of  the  operating  department  escaped  by  an  inch, 
but  the  storeroom  floor  was  covered  with  10  in.  of  muddy 
water,  backed  up  through  the  old  bed  of  Cowhorn  Creek, 
which  has  been  transformed  into  a  drainage  sewer. 

"The  gas  works  of  this  company  very  narrowly  avoided 
a  shut-down.  Dams  made  of  bags  of  concrete  across  the 
doorways  of  the  boiler,  engine  and  governor  houses  kept 
these  important  rooms  dry  against  12  in.  of  water  outside. 
The  water-gas  generator  room  and  almost  the  entire  yard 
were  submerged,  but  aside  from  decreasing  the  candle- 
power  and  losing  the  tar,  no  great  damage  was  done.  The 
total  expense  incurred  will  not  exceed  $100." 

Rochester,  N.  Y. — The  Genesee  River  reached  its  maxi- 
mum height  at  Rochester,  N.  Y.,  on  March  28.  the  water 
covering  the  business  section  of  the  city  for  about  a  mile 
to  a  depth  of  from  3  ft.  to  4  ft.  above  the  streets.  That 
section  of  Rochester  is  served  entirely  by  the  three-wire 
direct-current  system  of  the  Rochester  Railway  &  Light 
Company,  and  it  is  a  remarkable  fact  that  although  the 
underground  conduits,  services,  service  boxes  and  meters 
were  entirely  submerged  for  a  period  varying  from  twelve 
to  thirty-six  hours,  there  were  only  two  interruptions  to 
services  out  of  approximately  250  customers  that  the  com- 
pany has  in  that  section.  The  services  and  meters,  of 
course,  were  not  water-tight  and  were  actually  alive,  energy 
flowing  through  them  for  this  length  of  time. 

The  company  kept  the  mains  alive,  however,  as  investi- 
gation did  not  show  any  appreciable  loss.  In  fact,  the 
output  from  the  stations  on  the  Edison  system  during  those 
two  days  dropped  off  quite  considerably.  In  one  case — a 
large  hotel  which  receives  its  energy  from  the  central  sta- 
tion and  which  has  an  electric  switch  of  3000-amp  rating — 
the  hostelry  continued  to  receive  energy  for  its  lamps  and 
motors,  although  the  service  was  entirely  under  water,  with- 
out any  visible  difference  in  the  quality  of  the  light. 

After  the  flood  subsided,  inspection  of  services  and  meters 
in  the  flooded  district  showed  that  severe  electrolytic  action 
had  taken  place  and  that  the  wires,  plugs,  etc.,  were  in  many 
cases  just  on  the  verge  of  being  eaten  away  by  the  action. 
Undoubtedly  had  the  flood  continued  several  hours  longer 
some  of  the  places  in  the  flooded  district  would  have  been 
without  electricity.  The  street  lamps  in  the  business  section 
are  also  fed  from  the  Edison  system,  and  it  was  necessary 
to  go  in  a  boat  from  post  to  post  for  two  nights  in  order  to 
switch  them  into  circuit.  It  was  truly  an  interesting  sight 
to  see  these  street  lamps  rising  from  the  water  and  the 
buildings  on  either  side  illuminated,  showing  the  busy 
workers  moving  their  goods  and  protecting  their  property. 

Mr.  Thomas  Yawger,  superintendent  of  the  Rochester 
Railway  &  Light  Company,  said  that  the  company  did  not 
have  a  single  short-circuit  en  the  entire  Edison  system 
during  the  flood  period  that  was  of  sufficient  magnitude  to 
be  perceptible  in  any  of  the  stations  of  the  company.  Two 
small  low-head  water-power  developments  on  the  Genesee 
and  forming  part  of  the  Rochester  Railway  &  Light  Com- 
pany's generating  system  could  not  be  operated  during  the 


flood-water  period,  but  beyond  this  the  damage  to  the 
meters  and  service  boxes  and  also  to  gas  meters  will  not 
exceed  $10,000.  When  the  water  had  reached  the  furnaces 
in  the  different  establishments  there  was  an  immediate  de- 
mand for  gas  and  electric  heaters.  The  company  had  a  very 
small  number  of  heaters  on  hand,  but  such  as  it  had  were 
soon  put  to  work.  It  is  estimated  that  if  the  stock  had  com- 
prised 1000  kw  in  heaters  these  could  have  been  installed 
temporarily  during  the  few  days  of  the  flood,  and. inasmuch 
as  the  meters  were  not  registering,  would  have  added  to  the 
comfort  of  the  company's  customers  in  more  ways  than  one. 
The  company's  garage  was  in  the  flooded  district. 

When  the  vehicles  attempted  to  return  to  it  on  the  evening 
of  .March  27  they  were  unable  to  enter  because  of  the  water. 
The  company  knew  that  it  would  need  the  wagons  the  next 
day  and  that  they  would  have  to  be  charged,  so  a  temporary 
line  was  run  over  some  buildings  on  to  a  street  which  was 
high  and  dry  and  the  electric  vehicles  were  backed  up  to  the 
curb  and  charged  from  this  temporary  connection. 

H.  M.  Byllesby's  View  of  Flood  Damage 

Mr.  H.  M.  Byllesby  wired  the  following  to  a  New  York 
newspaper  on  April  1 : 

"The  Middle  West  has  marvelous  recuperative  powers. 
The  flooded  districts  and  cities  of  Ohio  and  Indiana  may 
be  depended  upon  to  rehabilitate  themselves  quickly  and 
efficiently.  Estimates  of  damage  to  property  will  be  found 
greatly  exaggerated.  It  cannot  be  denied,  however,  that 
serious  injury  has  been  experienced  and  that  electric  light 
and  power,  gas  and  telephone  properties  have  suffered,  to- 
gether with  other  forms  of  privately  and  corporately  owned 
property. 

"The  losses  that  have  been  incurred  by  public  utilities 
emphasize  one  great  advantage  of  syndicate  control  and 
management.  It  is  safe  to  say  that  every  company  so  held 
will  be  rehabilitated  without  difficulty,  delay  or  embarrass- 
ment in  securing  the  necessary  funds.  A  large  holding  cor- 
poration operating  properties  over  a  wide  area  cannot  be 
vitally  injured  by  great  disasters  in  one  or  two,  or  even 
three,  states. 

"H.  M.  Byllesby  &  Company  operate  no  utilities  in  Ohio 
or  Indiana,  and  it  does  not  appear  that  any  damage  or  loss 
of  consequence  is  imminent  at  Louisville.  The  recent  floods 
should  concentrate  the  mind  of  the  nation  upon  the  neces- 
sity of  broad  measures  to  prevent  such  calamities. 

"The  government,  the  states  and  the  public-utility  com- 
panies, by  co-operative  effort,  may  not  only  store,  conserve 
and  control  the  supply  of  streams,  but  in  so  doing  develop 
great  amounts  of  hydroelectric  power  to  be  used  for  light- 
ing and  power.  This  work  will  be  of  the  greatest  magni- 
tude and  importance,  and  will  call  for  the  best  the  United 
States  can  produce  from  statesmen,  capitalists  and  engi- 
neers." 

Chicago  Contributions  to  Flood  Sufferers 

Chicago,  III. — -The  Chicago  Association  of  Commerce 
pledged  $100,000,  and  actually  raised  a  much  larger  sum 
for  the  flood  sufferers.  Among  the  contributors  to  this  fund 
were  the  Commonwealth  Edison  Company,  which  gave 
$5,000,  and  the  Chicago  Telephone  Company,  which  sub- 
scribed $2,000.  The  Middle  West  Utilities  Company  gave 
$500,  the  Central  Electric  Company  $500  and  Mr.  Samuel 
Insnll  $5011.  A  large  number  of  electrical  manufacturers, 
dealers  and  engineers  in  Chicago  contributed  to  the  relief 
fund,  which  by  March  29  had  reached  over  $200,000  and 
was  growing  rapidly. 

Subscriptions  amounting  to  $1,000  were  raised  in  two 
days  by  the  telephone  operators  of  the  Chicago  Telephone 
Company  for  the  relief  of  their  sister  operators  in  the 
flooded  district  of  Ohio.  As  about  5000  operators  will 
probably  contribute  to  the  fund,  the  total  may  be  sw-elled 
to  double  or  triple  the  amount  named.  It  is  the  intention 
to  get  in  communication  with  Mr.  F.  W.  Written,  traffic 
superintendent  of  the  State  of  Ohio,  and  ascertain  the 
condition  of  the  girls  in  that  State. 
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Pennsylvania  Electrification  Plans 

Although  no  official  information  has  been  forthcoming 
regarding  the  details  of  the  plans  of  the  Pennsylvania  Kail- 
road  Company  to  electrify  its  main  line  from  Philadelphia 
to  Paoli,  the  Electrical  World  is  unofficially  informed  that 
alternating  current  will  be  used  and  that  the  company  will 
buy  energy  locally,  at  least  for  the  next  few  years.  The 
announcement  of  March  13  regarding  the  Philadelpfiia- 
Paoli  electrification  stated  that  the  improvement  would  in- 
volve an  expenditure  of  $4,000,000  and  would  be  completed 
in  1914.  It  was  assumed  that  the  company's  plans  included 
the  erection  of  its  own  power  house,  but  this  is  an  ultimati 
rather  than  an  immediate  probability. 

The  next  steps  in  Pennsylvania  electrification  cannot  be 
stated  with  official  exactness,  but  it  may  be  prophesied  that 
electrification  of  the  Baltimore  terminal  and  tunnel  will 
follow  the  completion  of  the  Philadelphia  work,  and  that 
with  the  electrification  of  the  Washington  (D.  ('.)  terminal 
next  in  order,  the  linking  up  of  Washington,  Baltimore  and 
Philadelphia  by  electrified  line  will  not  be  long  delayed. 


situation,  and  since  his  return  the  society  has  received  a 
letter  from  the  local  management  declaring  that  even  should 
the  society  do  nothing  more  than  it  has  already  done  in 
this  instance,  the  company  feels  that  it  has  received  more 
than  the  value  of  the  $700  paid  as  its  share  of  dues  in  the 
society's  membership. 


Expert  Aid  in  Wireless  Rescue 

1  Iwing  to  the  practical  and  timely  assistance  of  Mr.  Axel 
1 1  1  leermann,  a  Danish  electrical  engineer  in  the  Mexican 
government  service,  who  was  a  passenger  on  the  steamship 
Texas,  which  was  disabled  in  midocean  on  March  20,  a 
greater  disaster  was  prevented,  or  at  least  the  passengers 
on  this  ship  were  saved  the  experience  of  drifting  for  an 
indefinite  time  in  extremely  rough  weather  in  a  disabled 
4000-ton  steamer.  From  the  time  the  steamer  left  Sta- 
vanger,  Norway,  on  the  way  to  Vera  Cruz,  Mexico,  it  had 
to  battle  with  the  high  sea,  and  on  the  eighteenth  day  the 
waves  knocked  off  the  propeller  and  disabled  the  steering 
mechanism  and  the  wireless  apparatus.  The  two  young 
wireless  operators  were  ignorant  of  the  construction  of  the 
apparatus  and  unable  to  repair  it.  Mr.  (leermann,  who  has 
had  much  experience  in  the  wireless  telegraph  field  and  has 
built  several  wireless  stations  for  the  Mexican  government, 
among  others  those  at  Guaymas,  Islas  Marias,  Vera  Cruz 
and  Payo  Obispo,  was  able  to  assemble  and  restore  the 
apparatus  so  that  thirty-eight  hours  later  he  could  get  into 
communication  with  the  C.  F.  Tietgen,  of  the  Scandinavian- 
American  Line.  At  that  time  the  steamer  was  1900  miles 
east  of  Sandy  I  look.  By  noon  the  following  day  the  C.  F. 
11  readied  the  Texas  and  succeeded  in  transferring 
the  passengers  by  Small  boats  in  a  very  rough  sea  without 
anv  accident. 


Electrical  Development  Society  Offers  $200  for 
"Slogan"  and  Trade-Mark 

The  Society  for  Electrical  Development.  Inc.,  has  offered 
$200  in  cash  prizes  for  a  "slogan"  and  trade  111, irk  to  be 
used  in  its  advertising  and  other  literature.  The  offer  is 
made  in  two  parts,  $100  for  the  best  slogan  and  $100  for 
the  best  trade-mark.  Competition  will  close  May  5,  when 
the  award  will  he  made  by  the  executive  committee.  It  is 
the  aim  of  Mr.  I.  M.  Wakeman,  general  manager  of  the 
society,  to  interest  all  persons  in  the  industry  in  this  com- 
petition, focusing  their  attention  on  the  society,  its  aims 
and  its  possibilities.  Contestants  should  mark  their  con- 
tributions, "Slogun  Contest,"  and  address  them  to  the  So- 
ciety for  F.lectrical  Development,  Inc.,  29  West  Thirty- 
ninth  Street,  New  York  City. 

The  next  meeting  of  the  executive  committee  of  the 
society  is  to  he  held  on  Tuesday,  May  13.  Already  the 
organization  is  accomplishing  valuable  results  in  the  line 
of  its  efforts.  Recently  a  central-station  company  appealed 
to  the  society  for  aid  in  starting  a  new-business  campaign. 
Secrctarv   P.   S.   Dodd   visited   the  communitv   to   study   the 


New  York  Hydroelectric  Plans 
By  Arthur  W  illiams 

The  New  York  Conservation  Commission  is  making  even' 
effort  in  favor  of  the  Murtaugh-l'atrie  bill,  and  the  com- 
mission's endeavors  have  met  with  success  so  far,  since  the 
bill  has  already  passed  the  Senate  and  will  shortly  be 
brought  up  for  vote  in  the  Assembly.  This  legislation  as 
drawn  up  provides  for  service  in  the  capital 
di  trict,  promi  ing  a  price  varying  from  $7.50  to  $10  an- 
nually per  horse-power.  I  am  told,  however,  that  lying 
behind  this  promise  there  is  a  "joker,"  to  the  effect  that  the 
commission  intends  to  render  service  only  part  of  the  day 
ii  this  price  and  then  double  it  if  the  service  be  made 
continuous    for  twenty- four   hours. 

1  should  not  be  surprised  at  any  kind  of  mental  reserva- 
tion on  the  part  of  the  commission.  The  chairman  has 
repeatedly  stated  in  public  that  there  is  12,000  hp  available 
continuously  every  lav  in  the  year.  This  is  a  deliberate 
misstatement.  All  engineers  agree  that  for  practically  half 
of  the  year  the  amount  is  materially  reduced.  The  best 
information  we  can  get  is  that  12,000  hp  is  available  only 
175  days  of  a  low  year,  and  but  little  longer  in  an  average 
year.  In  this  connection  the  expert.  Mr.  M.  G.  Barnes,  a 
very  competent  authority  in  my  judgment,  in  his  letter  to 
the  commission  states:  "To  supplement  this  hydraulic  plant 
there  should  be  installed  a  steam  plant  of  11,000  hp 
capacity." 

The  pending  hill  cuts  the  total  cost  of  this  particular 
development  in  two.  The  object,  of  course,  is  to  escape  a 
referendum  by  keeping  the  amount  under  $1,000,000. 
Should   a   single    bill    be    introd  the    water- 

power  development  and  the  steam  plant,  the  total  cost 
would  exceed  $1,000,000,  and  thus  a  referendum  would  be- 
come necessary.  This  those  behind  the  scheme  clearly  de- 
sire to  avoid. 

The  Conservation  Commission  makes  no  secret  regarding 
its  larger  plan  of  ultimately  selling  energy  at  cost  to  every 
municipality  of  the  State.  This  is  simply  an  "entering 
wedge."  The  commission  purposes  an  expenditure  of  from 
$250,000,000  to  $300,000,000,  which  will  at  least  he  dupli- 
cated in  distributing  systems  to  be  erected  by  local  munici- 
palities. It  further  purposes  entire  independence  of  the 
Public  Service  Commissi*  State.    Thus,  being  pro- 

ducers, its  members  would  also  make  prices  as  sellers  and 
would  stand  unregulated  in  every  respect  by  other  than  their 
own  authority. 

Were  the  situation  not  night   he  thought 

that  one  feature  of  the  bill  was  introduced  simply  as  an 
1  nt  of  humor.  I  refer  to  the  provision  which  permits 
-am  to  exclude  practically  every  element  of  the 
cost  of  operation  and  charge  it  to  capital  account  during  the 
first  four  years  of  operation.  The  capital  account  will,  of 
course,  he  supplied  by  taxing  the  entire  State.  Can  anyone 
conceive  a  policy  more  destructive  to  present  investments 
or  a  more  s  or  complete  way  of  opening  all 

leading  through  tin  state  treasury  to  the  pockets  of  the 
people?     It  is  inconceii 

this  feature  of  the  bill  brought  to  his  attention  can  vote  in 
its  favor, 

\s  the  hill,  however,  has  passed  the  Senate  and  is  now 
pending  final  action  in  the  Assembly,  with  the  I.ieutenant- 
Governoi  personally — as  a  high  state  official  and  president 
of  a  private  newspaper  corporation  in  Albany — doing  all 
he  can  to  push  it.  the  chances  are  that,  notwithstanding  this 
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and  its  other  "jokers,"  it  will  pass  by  an  overwhelming 
majority. 

As  I  have  said,  nothing  has  ever  appeared  in  our  Legis- 
lature so  destructive  to  all  the  interests  of  the  State.  1  am 
not  referring  to  the  electrical  interests  alone.  Consider 
what  will  happen  to  the  manufactures  of  every  munici- 
pality which  will  be  thrown  into  competition  with  state- 
produced  and  state-subsidized  power,  sold  at  a  price  with 
which  even  the  cheapest  service  of  Niagara  cannot  com- 
pete. 

As  the  enormity  of  the  thing  dawns  upon  the  people  of 
the  State,  I  believe  they  will  rise  with  that  form  of  slow, 
cumulative  and  destructive  anger  which  will  sweep  out  of 
public  office  every  man  who  had  anything  to  do  with 
legislation  of  this  character. 

Unless  the  people  of  the  State,  however,  are  immediately 
aroused — and  the  State's  civic  associations  and  the  repre- 
sentatives of  the  electrical  industry  are  the  ones  to  do  it — 
it  may  be  a  case  of  "locking  the  door  after  the  horse  has 
been  stolen."  This,  it  seems  to  me,  is  the  serious  danger  of 
the  moment. 


Maine  Public  Service  Commission  Appointed 

The  appointment  of  the  three  members  of  the  new  Maine 
Public  Service  Commission,  in  accordance  with  the  utility 
law  recently  enacted  by  the  State  Legislature,  was  made 
public  by  the  Governor  on  April  i.  The  commission  as 
named  will  consist  of  Messrs.  L.  B.  Deasy,  of  Bar  Harbor, 
chairman;  W.  B.  Skelton,  of  Lewiston,  and  Joseph  William- 
son, Jr.,  of  Augusta.  Messrs.  Deasy  and  Skelton  are  Re- 
publicans and  Mr.  Williamson  is  a  Democrat.  All  three 
members  of  the  new  board  are  attorneys  and  have  had 
much  experience  in  dealing  with  corporation  matters.  The 
selections  made  by  the  Governor  in  naming  his  appointees 
have  been  generally  commended  in  the  State,  and  the  opinion 
is  expressed  that  under  their  administration  the  law  re- 
cently passed  by  the  Legislature  will  result  in  good  to  both 
the  public  and  the  utility  corporations. 


A.  I.  E.  E.  Pittsburgh  Meeting  on  "Mining" 

Under  the  auspices  of  its  committee  on  the  use  of  elec- 
tricity in  mines,  the  American  Institute  of  Electrical  Engi- 
neers will  hold  a  meeting  at  Pittsburgh,  Pa.,  Friday  and 
Saturday,  April  18  and  19,  to  be  devoted  to  the  discussion 
of  mining  subjects.  Mr.  George  R.  Wood,  consulting  engi- 
neer for  the  Berwind-White  Coal  Mining  Company,  is 
chairman  of  the  committee  on  mines. 

Following  the  opening  address  by  President  Ralph  D. 
Mershon  at  10  a.  m.  Friday,  the  following  papers  are  sched- 
uled: 

Friday  morning — "Purchased  Power  in  Coal  Mines,"  by 
Mr.  H.  C.  Eddy,  American  Gas  &  Electric  Company,  New- 
York  City;  "Central-Station  Power  for  Mines,"  by  Mr.  J. 
S.  Jenks,  assistant  general  manager  West  Penn  Traction  & 
Water  Power  Company,  Pittsburgh,  Pa. ;  "Safeguarding  the 
Use  of  Electricity  in  Mines,"  by  Mr.  H.  H.  Clark,  United 
States  Bureau  of  Mines,  Pittsburgh,  Pa. 

Friday  afternoon — "Electricity  as  Applied  to  Mining,"  by 
Mr.  J.  W.  Hopwood,  master  mechanic  United  Coal  Com- 
pany, Pittsburgh,  Pa. ;  "Central-Station  Power  for  Coal 
Mines,"  by  Mr.  C.  W.  Beers,  electrical  engineer  Lehigh 
Valley  Coal  Company,  Wilkes-Barre,  Pa. ;  "Alternating- 
Current  Motors  for  the  Economic  Operation  of  Mine  Fans," 
by  Mr.  F.  B.  Crosby,  General  Electric  Companv,  Schenec- 
tady, N.  Y. 

Saturday  morning — "Characteristics  of  Substation  Loads 
at  the  Anthracite  Collieries  of  the  Delaware  &  Lackwanna 
Railroad  Company."  by  Messrs.  H.  M.  Warren  and  A.  S. 
Biesecker,  Scranton,  Pa. ;  "Mining  Load  for  Central  Sta- 
tions,"   by    Messrs.    Wilfred    Sykes    and    Graham    Bright, 


Westinghouse  Electric  &  Manufacturing  Company,  Pitts- 
burgh, Pa.    Question  box. 

The  question  box  is  intended  to  afford  to  those  who  do 
not  care  to  participate  in  person  a  means  of  communicat- 
ing topics  for  discussion.  Anyone  desiring  to  bring  up 
points  in  connection  with  the  use  of  electricity  in  mines  is 
cordially  invited  to  send  his  communication  to  the  secre- 
tary, or  place  it  in  the  box  in  person. 

On  Friday  evening  at  6  o'clock  a  Dutch  dinner  will  be 
held  at  the  Fort  Pitt  Hotel.  There  will  be  several  addresses, 
although  it  is  planned  to  close  these  exercises  by  8  o'clock, 
leaving  the  evening  open  to  the  individual  plans  of  the 
delegates. 


Demonstration  of  Effects  Produced  by  Radioactive 
Substances 

In  order  to  give  his  audience  a  clearer  conception  of  the 
effects  produced  by  the  presence  of  radioactive  substances, 
Prof.  Edward  P.  Adams,  of  Princeton  University,  interpo- 
lated a  supplementary  lecture  in  place  of  the  third  lecture 
which  he  was  to  have  delivered  before  the  American  Insti- 
tute of  Electrical  Engineers  in  New  York  on  April  2.  The 
object  of  the  change  in  program  was  to  demonstrate  in 
more  tangible  form  some  of  the  effects  which  have  been 
spoken  of  in  the  previous  lectures,  reported  in  the  Electrical 
World  of  March  22  and  March  29. 

The  first  experiment  showed  the  effect  of  a  magnetic  field 
upon  a  stream  of  cathode  particles  in  a  vacuum  tube  and 
illustrated  how  they  are  deflected  from  their  path  by  its 
action.  Next,  by  interposing  a  radioactive  substance  be- 
tween the  plates  of  an  air  condenser  Professor  Adams 
demonstrated  that  the  air  in  the  vicinity  of  such  substances 
becomes  a  conductor.  Allowing  a  wire  to  become  coated 
with  radium  emanations,  it  was  shown  how  the  period  of 
decay  is  observed  and  measured.  In  closing,  Professor 
Adams  presented  figures  showing  the  energy  extant  in  one 
gram  of  such  a  radioactive  substance  as  uranium  to  be 
24,000,000  hp-seconds. 

President  Ralph  D.  Mershon  announced  that  the  remain- 
ing lectures  will  be  given  on  April  9  and  April  16.  Owing 
to  the  enthusiasm  with  which  these  lectures  have  been  re- 
ceived by  the  audiences  arrangements  have  been  made  with 
Professor  Adams  to  deliver  the  same  series  before  the 
Schenectady  Section,  A.  I.  E.  E.,  in  the  near  future. 


The  Street  Lighting  and  Fixtures  of  New  York  City 

On  March  28  Mr.  C.  F.  Lacombe,  chief  engineer  of  light 
and  power  of  the  Department  of  Water  Supply,  Gas  and 
Electricity  of  New  York  City,  lectured  before  the  New 
York  Electrical  Society  on  "The  Street  Lighting  and  Fix- 
tures of  New  York  City."  Illustrating  the  subject  with  a 
large  number  of  slides,  Mr.  Lacombe  gave  a  most  interest- 
ing description  of  the  way  in  which  the  street  lighting  of 
New  York  had  been  developed  from  crude  beginnings  to 
the  present  condition.  The  author  referred  to  the  diversi- 
fied problems  of  the  engineer  in  the  lighting  of  a  city  like 
New  York.  The  illumination  must  be  in  proportion  to  the 
needs  of  the  various  streets  or  sections  and  to  their  impor- 
tance. A  system  must  be  capable  of  great  increase  without 
expensive  change  of  equipment ;  it  must  be  laid  out  on 
economical  and  efficient  lines,  and  judicially  fair  prices  must 
be  obtained;  glaring  lighting  must  be  eliminated,  and  the 
system  must  be  as  artistic  as  possible. 

In  order  to  obtain  these  conditions  the  municipal  admin- 
istration, the  central-station  companv,  the  artist  and  the 
engineer  can  well  work  together.  The  administration 
should  provide  the  necessary  funds  for  steady  progress  in 
lighting,  both  in  extension  of  service  and  improvement  in 
illuminating  units,  etc. 
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Within  limitations  the  artist  should  not  demand  ex- 
tremely artistic  design  in  lighting.  It  is  too  costly  except 
in  certain  instances.  In  the  general  lighting  of  a  great  city 
the  useful  side  must  have  as  great  weight  as  the  artistic. 

The  engineer  should  not  cling  too  closely  to  the  most  effi- 
cient and  economical  devices  which  only  obtain  the  great- 
est illumination  at  the  lowest  cost,  for  the  lighting  must 
be  made  agreeable  to  the  eye.  In  street  lighting,  unless 
surrounding  buildings  are  to  be  specially  illuminated,  the 
useful  rays  are  those  that  can  be  directed  toward  the  ground. 
To  make  this  agreeable,  the  light  source  of  an  arc  lamp, 
for  instance,  must  be  converted  into  a  ball  of  softened  light 
by  diffusing  globes  or  shades,  the  light  so  far  as  is  possible 
being  directed  toward  the  ground  by  either  interior  or  ex- 
terior reflectors.  This  decreases  the  efficiency  to  a  certain 
extent,  by  the  absorption  of  the  light,  and  demands  either 
closer  spacing  or  more  powerful  sources  of  illumination 
at  greater  heights  from  the  ground.  It  is,  consequently, 
more  expensive. 

The  naked  source  of  the  light  produces  glare  and  is  not 
so  agreeable,  although  very  useful  and  less  expensive.  Con- 
siderable success  in  suburban  sections  of  the  city  has  been 
attained  by  abandoning  the  intense  arc  unit  and  using  three 
or  four  6o-cp  or  70-cp  tungsten  lamps,  which  produce  bet- 
ter distribution,  with  less  glare,  at  about  the  same  cost. 

The  efforts  of  all  should  be  devoted  to  the  extension  of 
diffused  lighting  in  sufficient  amount.  The  administration, 
the  company,  the  citizen,  the  artist  and  the  engineer  should 
all  work  to  this  end.  The  progress  of  the  present  street- 
lighting  plans  depends  on  the  aid  the  other  factors  in  this 
work  give  the  engineers  in  charge. 

Referring  to  the  future,  the  speaker  said  that  in  the  bor- 
ough of  Manhattan  the  locations  of  the  posts  for  street 
lighting  have  been  determined,  and  only  more  powerful 
illuminating  units  are  needed  in  order  to  bring  out  the  full 
effect  of  the  proposed  system.  The  increased  efficiency  of 
the  tungsten  lamp  over  the  carbon  lamp  gives  more  illu- 
mination  per  unit  for  the  same  energy  consumed,  and  hence 
in  the  suburban  districts  the  illumination  can  be  increased 
by  changing  lamp  for  lamp  without  any  more  expense  for 
energy  consumption.  The  150-watt  unit  will  give  excellent 
results   for  side  streets  in  Manhattan. 

Among  the  larger  units,  the  flaming-arc  lamp  of  the  long 
burning  type  is  now  nearly  perfected.     Its  large  illuminat- 
ing power   per   wait   make--   it   \er\    desirable,   and    it    is   now 
being  used  and   will  be  used   to   illuminate    streets   in    the 
Center  of  the  city  in  areas  which  are  congested  at  night. 

In  addition  to  these,  magnetite-arc  lamps  can  be  used  in 
districts  where  series  arc  lighting  is  in  vogue.  The  flaming- 
arc  lamp  and  the  magnetite  lamp  are  both  types  which 
would  be  used  in  important  sections  or  streets.  By  far  tin- 
greater  territory  in  the  city  will  be  covered  for  a  long  lira  ■ 
to  come  with  the  standard  inclosed  carbon  arc  lamp  and 
the  mantle  gas  lamp  with  either  upright  or  inverted  mantle.-. 
It  is  believed,  said  the  speaker,  that  with  these  illuminating 
units  the  lighting  of  the  city  can  go  forward  as  rapidly  as 
desired,  within  the  physical  and  financial  limitations,  and 
that  the  city  in  due  time  will  become  the  best  lighted  in  the 
world. 


The  Problem  of  the  Second-Hand   Automobile 

Mr.  Ralph  Temple,  who  says  that  he  was  the  firs!  auto- 
mobile dealer  in  Chicago  and  thai  the  first  automobile  he 
had  to  sell  was  an  electric  pleasure  car,  addressed  the  Chi- 
cago Section  of  the  Electric  Which-  Wociation  on  March 
18.  Mr.  Temple,  who  devotes  his  attention  al  the  present 
time  exclusively  to  pleasure  automobiles,  claimed  thai  the 
electric  is  driving  the  gas  car  out  O'f  the  cities  to  a  con 
siderable  extent.  In  relation  to  pleasure  cars  the  idi 
doing  away  with  season  models,  as  the  "1913  model,"  the 
"tilt  I  model"  and  the  like,  is  a  good  one;  the  idea  of  attach 

ing  dates  to  models  in  this  manner  should  not  be  allowed. 


Mr.  Temple  devoted  a  considerable  portion  of  his  remarks 
to  the  number  of  second-hand  cars  which  are  in  the  pos- 
session of  dealers,  referring,  of  course,  to  pleasure  cars. 
He  said  that  an  unfortunate  situation  had  arisen  by  the 
eagerness  of  agents  in  the  past  to  make  deals  and  their 
willingness  to  accept  old  cars,  often  at  an  inflated  value,  in 
making  the  trade.  In  disposing  of  these  cars  a  few  dealers 
in  second-hand  machines  have  no  doubt  resorted  to  dishon- 
est practices.  One  trouble  has  been  that  the  manufacturers 
of  pleasure  cars  have  not  been  sufficiently  interested  in  the 
problems  of  the  agents.  L'ntil  recently  the  demand  for  the 
automobile  has  been  so  great  that  the  manufacturer  could 
afford  to  look  with  indifference  on  the  troubles  of  the  agent. 
The  remedy,  of  course,  is  for  the  agents  to  trust  one  an- 
other and  to  co-operate,  probably  by  establishing  a  clearing 
house  for  second-hand  automobiles  which  will  treat  all  the 
contributing  agents  on  precisely  equal  terms. 

In  answer  to  a  question  the  speaker  described  the  free  in- 
spection system  which  he  has  established  in  connection  with 
the  sale  of  electric  vehicles.  Customers'  cars  are,  or  may 
be,  inspected  every  two  weeks,  either  at  Mr.  Temple's  re- 
pair shop  or.  in  the  cases  of  suburban  owiu-rs.  at  the  cus- 
tomers' premises.  There  was  considerable  discussion  of  the 
general  subjects  of  prices,  price-cutting  and  discounts,  and 
the  general  opinion  of  the  commercial-vehicle  men  pn 
seemed  to  be  that  their  business  is  in  a  healthier  condition 
than  the  pleasure-car  business,  as  represented  by  the  speaker 
of  the  day.  Mr.  Temple  said  thai  the  men  engaged  in  the 
commercial-vehicle  business  should  profit  by  the  lessons  to 
be  drawn  from  the-  mistakes  mad.  by  the  pleasure-vehicle 
dealers. 


Turners    Falls    Hydroelectric    Developments 

Extensive  developments  .ire  being  planned  by  the  Turners 
Falls  Company,  Turners  Falls,  Mass..  mar  its  present  gen- 
erating station  on  the  Connecticut  River.  The  present  sta- 
tion, which  is  rated  at  7000  hp,  receives  its  water  through 
a  canal  which  is  diverted  from  the  river  above  the  town  oi 
Turners  Falls.  This  canal  is  to  be  extended  more  than  2 
miles  to  Montague  City,  where  a  fall  of  60  ft.  will  be 
obtained.  A  new  dam  which  is  under  construction  will  pro- 
vide sufficient  storage  for  the  generation  of  40.000  hp  dur- 
ing eight  months  of  the  year. 

'The  power  developed  at  'Turners  Falls  is  sold  to  a  num- 
ber of  allied  companies  which  act  as  distributors.  Among 
these  are  the  Franklin  Electric  Company,  the  Greenfield 
Light  &  Power  Company,  the  Amherst  Power  Company, 
the  Amherst  Gas  Company  and  the  Easthampton  1  i;i- 
pany.  The  Amherst  Gas  Company  and  the  Easthampton 
Gas  Company  have  also  g   stations  on  the   Deer- 

field  River.     A  description  ^i  these  stations  was  contained 
in  the  Electrical  World  of  Sept.  9,  1911. 

A  high  tension  line  from  the  station  at  'Turners  Falls  is 
at  present  being  built  through  Greenfield,  Amherst  and 
Chicopee,  with  a  branch  to  Easthampton.  The  main  line 
will  probably  later  be  extended  across  the  Connecticut  River 
through  Wesl  Springfield.  A  substation  is  being  built  at 
pee  which  will  present  some  interesting  features  It 
will  consist  of  three   1  51  O-kw    single-phase  outdoor  oil 

transformers,  stepping  down  the  emf  from  66,000  volts  to 

r3,200   volts,   and    1  switches,   lightning   an 

and    disconnected    switches    ,,n    tin 

will     be    provided     for     two     similar    transformers    hanks. 

Within    the    substation    there    will    be    installed    in    CO 

cells  double  [3,200-volt  busbai  - 

tribution  of  energy.     The  local  distribution  in  the  town  of 

Chicop  inity  will  be  at   [3,2 

station  will  also  be  installed  two  500-kw  synchronous  1 

generator  sets  with  spi  for  a  third  set  of  the 

same  rating  ets  will  be  used  to  supply  enerf 

the  Springfield  Street  Railway  Company  in  Chicopee.     The 

substatioi  in  ultimate  rating  "i  [5,000  kw.    The 
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company  is  also  building  a  substation  at  Amherst,  which 
will  be  a  sectionalizing  station  in  the  transmission  line  and 
will  also  contain  transformers  for  local  distribution  by  the 
Amherst  Gas  Company. 

The  power  plant  at  Turners  Falls  will  be  relayed  by  a 
steam  plant  of  the  Greenfield  Electric  Light  Company  at 
Greenfield  and  one  of  the  Easthampton  Gas  Company  at 
Mount  Tom.  A  66,000-volt  branch  circuit  will  connect  the 
Amherst  substation  with  the  Mount  Tom  steam  station.  The 
transmission  line  is  complete  as  far  as  Amherst  and  will  be 
finished  to  West  Springfield  in  June.  The  Chicopee  sub- 
station will  be  ready  for  operation  about  July  1. 


Industrial  Illumination  and  Safety 

For  the  purpose  of  discussing  industrial  lighting  and  its 
relation  to  the  illumination  of  machinery  and  manufactur- 
ing processes  so  as  to  insure  safety  to  the  workmen  in  vari- 
ous ways  a  joint  meeting  was  held  at  the  Engineering  So- 
cieties Building,  New  York,  on  March  13,  by  the  following 
societies:  New  York  Association  for  the  Blind,  Commit- 
tee on  Prevention  of  Blindness,  American  Museum  of 
Safety,  American  Society  of  Mechanical  Engineers  and  the 
Illuminating  Engineering  Society. 

Dr.  Ellice  M.  Alger  presented  a  paper  on  "Illumination 
and  Eye-Strain,"  in  which  he  called  attention  to  the  causes 
of  eye-strain  and  discussed  the  subject  of  proper  illumina- 
tion. 

The  results  of  eye-strain,  the  speaker  said,  are  manifold 
and  affect  no  two  people  exactly  alike.  They  include  pains 
in  the  eyes  and  many  functional  defects  of  vision  and  quite 
possibly  often  result  in  organic  eye  disease  as  well.  They 
cause  80  per  cent  of  the  chronic  headaches.  They  result 
often  in  functional  disturbances  of  other  organs  and  in 
conditions  of  general  nervous  exhaustion  and  irritability. 
While  most  of  the  symptoms  that  result  from  eye-strain 
are  of  the  accommodative  sort,  these  are  all  capable  of 
aggravation  by  improper  lighting  and  there  are  many  that 
are  caused  directly  in  this  way. 

It  has  been  shown  by  experiment  that  the  light  which 
gives  the  maximum  of  illumination  with  the  minimum  of 
irritation  of  the  eye  is  composed  of  the  yellowish  rays  from 
the  middle  of  the  spectrum.  The  light  from  most  of  the 
more  recently  developed  lamps,  whether  gas  or  electric,  con- 
tains a  much  higher  proportion  of  the  short  violet  or  actinic 
rays,  and  sometimes  it  contains  many  of  the  ultra-violet 
rays  as  well.  Prolonged  exposure  to  the  light  of  the  electric 
arc  lamp  sometimes  produces  an  intense  conjunctivitis  with 
contraction  of  the  pupils' and  erosions  of  the  cornea,  which 
fortunately  generally  yield  readily  to  treatment.  Nearly 
everybody  has  experienced  the  discomfort  and  premature 
fatigue  that  come  from  reading  by  unshaded  incandescent 
lamps.  Even  if  they  do  not  actually  produce  inflammatory 
changes  themselves,  they  certainly  render  those  already 
present  decidedly  less  tolerable. 

It  is  quite  possible,  however,  that  the  delayed  actinic  ef- 
fects of  light,  whether  natural  or  artificial,  are  much  more 
serious.  The  ultra-violet  rays  are  arrested  by  ordinary 
glass,  and  in  the  eye  by  the  tissues  of  the  cornea  and  lens, 
so  that  the  deeper  structures  of  the  eye  escape  harm,  but 
there  is  strong  reason  to  suspect  that  their  constant  ab- 
sorption by  the  lens  may  be  one  of  the  causes  of  cataract. 
But  even  if  the  ultra-violet  rays  do  not  reach  the  deeper 
structures  of  the  eye  one  must  not  forget  that  the  shorter 
waves  of  the  visible  spectrum  have  decided  actinic  proper- 
ties. 

The  speaker  suspected  that  less  intense  and  longer  con- 
tinued light  irritation  may  be  a  factor  in  degenerative 
changes  in  the  retina  and  choroid,  and  advised  the  use  of 
amber  glasses  and  shades  of  such  composition  as  to  soften 
the  light  and  exclude  the  actinic  end  of  the  spectrum. 


In  comparing  natural  and  artificial  light  the  speaker  said 
that  in  order  to  obtain  illumination  like  the  "north  light," 
which  is  soft  and  even  and  well  diffused,  the  artificial  illu- 
mination must  be  much  more  concentrated  and  intense. 
This  causes  retinal  exhaustion,  and  the  retina  is  capable  of 
reacting  only  to  powerful  stimulation.  In  other  words,  the 
retina  becomes  practically  blind  when  subjected  to  sud- 
den changes.  This  and  other  factors  such  as  deep  shadows 
due  to  poor  artificial  lighting  are  potent  in  causing  indus- 
trial accidents. 

With  bad  lighting  the  output  of  each  individual  is  mani- 
festly less  than  it  should  be,  there  is  a  larger  percentage  of 
mistakes  and  material  spoiled,  and  the  number  of  accidents, 
large  and  small,  is  vastly  increased.  It  goes  without  saying, 
said  the  speaker,  that  any  system  of  scientific  management 
worthy  of  the  name  implies  good  lighting  as  one  of  the  first 
requisites. 

In  a  paper  on  "Industrial  Lighting,"  Mr.  Ward  Harrison 
discussed  the  advantages  of  good  illumination  and  the  eco- 
nomical benefit  to  the  plant  owner.  The  speaker  empha- 
sized three  points :  plenty  of  light  on  the  working  plane, 
even  light  distribution  on  surroundings,  and  avoidance  of 
glare.  The  observance  of  these  principles  is  likely  to  result 
in  longer  service  of  employees,  reduced  number  of  accidents, 
and  greater  output  with  consequent  greater  financial  return. 
Methods  for  obtaining  such  results  were  discussed  and  illus- 
trated by  lantern  slides  showing  interior  views  and  distribu- 
tion diagrams.  In  discussing  the  relative  merits  of  glass 
and  steel  reflectors  the  former  were  recommended  because 
in  using  this  kind  of  reflector  some  light  is  distributed  in 
the  upper  hemisphere,  thereby  improving  the  general  illumi- 
nation and  giving  a  less  gloomy  appearance  to  the  factory. 
The  spacing  of  lighting  units  and  the  effect  of  various  ar- 
rangements upon  general  illumination  and  the  illumination 
of  vertical  surfaces,  the  percentage  of  light  absorbed  by 
walls,  columns  and  other  vertical  surfaces,  first  cost,  cost  of 
operation  and  ratio  of  cost  of  light  to  cost  of  labor  were 
further  subjects  discussed  by  the  speaker. 

The  subject  of  illumination  from  the  mechanical  engi- 
neer's standpoint  was  discussed  by  Mr.  A.  C.  Jackson,  of 
Philadelphia,  who  emphasized  the  importance  of  proper 
illumination  in  order  to  obtain  the  desired  efficiency  of 
plants  such  as  machine  shops.  Building  constructions  most 
suitable  for  various  purposes,  arrangements  for  natural  and 
artificial  light,  interior  finish,  placing  of  machinery,  cost  of 
adequate  lighting  and  other  subjects  of  interest  were  dis- 
cussed by  this  speaker. 


Turbo-Alternator   Plant   for  the   World's   Largest 
Office  Building 

In  an  address  before  the  St.  Louis  League  of  Electrical 
Interests,  Jovian  Chapter,  March  25,  Mr.  Henry  H.  Hum- 
phrey, consulting  engineer,  St.  Louis,  Mo.,  described  the 
equipment  of  the  new  Railway  Exchange  Building  in  St. 
Louis.  This  twenty-five-story  structure  has  a  content  of 
15,500,000  cu.  ft.,  making  it  the  largest  office  building  in 
the  world.  The  lower  seven  floors  and  basement  will  be 
occupied  by  a  department  store,  the  floors  from  the  eight 
to  the  sixteenth  by  railroad  companies,  and  the  five  remain- 
ing stories  by  standard  offices,  105  to  the  floor.  Steel  skele- 
ton construction  has  been  employed,  with  wall  facings  of 
cream-colored  terra  cotta. 

The  steam-heating  and  electric  plant  for  the  building,  as 
well  as  the  shipping  department  of  the  store,  will  be  located 
in  a  ten-story  66-ft.  by  148-ft.  warehouse  building  on  St. 
Charles  Street,  a  block  distant  from  the  Exchange,  with 
which  it  will  be  connected  by  a  basement-level  tunnel  18  ft. 
wide  and  10  ft.  high.  Besides  the  service  cables  and  pipes, 
this  tunnel  will  contain  twenty-three  package  conveyors 
connecting   with   carriers   traversing  the   warehouse   floors. 
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Power-Plant  Apparatus 

The  steam-boiler  equipment  consists  of  four  500-lip  Heine 
water-tube  boilers  designed  to  operate  at  225  lb.  steam  pres- 
sure, equipped  with  Green  chain  grates  and  Foster  super- 
heaters. The  electrical  generating  machinery  comprises 
three  750-kw,  three-phase,  60-cycle  delta-connected  I  Gen- 
eral Electric  turbo-alternators  designed  to  operate  non-con- 
densing with  steam  at  50  deg.  superheat  and  225  lb.  pres- 
sure. I  here  arc  also  three  300-kw  rotaries  for  transforming 
three-phase,  60-cycle  energy  into  direct  current  for  the 
elevators  and  large  fan  motors.  Two  of  the  boiler-feed 
pumps  arc  electrically  operated,  the  third  being  a  sti 
turbine-driven  centrifugal  pump.  The  plain  stacl  is  9  ft. 
in  diameter  and  270  ft.  in   height. 

The  power  plant  will  be  installed  and  operated  by  The 
Light  &  Development  Company  of  St.  Louis,  which  will 
furnish  the  heating  and  mechanical  service  of  the  building. 
This  company  has  contracted,  however,  for  a  summer  con- 
nection with  the  central  station  of  the  Laclede  Gas  Light 
Company,  so  that  by  co-operation  between  the  isolated  plant 
and  the  central  station,  the  former  will  be  operated  only 
during  the  heating  season  and  central-station  service  will 
be  used  during  the  summer. 

I111  \r,  AM)    ReFRIGERAI  tON 

The  heating  and  ventilation  of  the  building  is  divided  at 
the  second  story,  the  first  floor  and  basement  being  handled 
by  the  hot-blast  system.  Above  the  second  story  only  direct 
radiation  is  furnished.  The  total  amount  of  litis  direct 
radiation  is  13.1.000  sq.  ft.  of  heating  surface,  making  about 
forty  carloads  of  radiators. 

Refrigerating  machinery  in  the  power  plant  consists  of 
two  50-ton  refrigerating  machines  chain-driven  by  75-hp 
motors.  One  is  an  alternating-current  motor,  the  other 
being  a  direct-current  machine.  Ammonia  piping  is  car- 
ried through  the  tunnel  to  the  Exchange  sub-basement, 
where  a  brine  cooler,  brine  storage  tank,  two  brine  circulat- 
ing pumps,  two  ice-water  coolers  and  two  ice-water  circu- 
lating pumps  are  placed. 

The  vacuum  cleaning  system  in  the  building  will  consist 
of  four  six-sweeper  units,  two  for  the  use  of  the  store  por- 
tion and  two  for  the  office  portion  of  the  building.  All  these 
machines  will  be  in  the  sub-basement,  having  remote-con- 
trol switches  so  that  they  can  be  started  or  stopped  from 
any  floor.  The  vacuum  system  was  especially  selected  to 
handle  water  used  for  scrubbing  or  in  case  of  the  emer- 
gency operation  of  the  sprinkling  system. 

Electric  Distribution  Systems 

The  electrical  service  for  the  building  is  of  three  kinds, 
part  being  a  direct-current,  two-wire,  230-volt  system  for 
the  elevators  and  fan  motors  and  part  an  alternating-cur- 
rent three-phase,  three-wire,  230-volt  system  for  the  pumps 
and  smaller  store  motors,  while  all  the  lighting  will  he  bj 
three-wire,  1 15-230-volt,  single-phase  circuits  fed  at  the 
switchboard  from  a  three-phase  delta  connected  230-volt 
13  1  em.  This  has  led  to  some  complication  in  the  work, 
particularly  in  view  of  the  fact  that  the  type  of  motors  has 
been  changed  as  contracts  were  let.  requiring  changes  in 
wiring  from  one  system  to  the  other. 

The  lighting  on  the  store  floors  consists,  as  a  rule,  of  five 
outlets  per  bay,  four  of  these  being  for  lighting  and  one 
at  the  center  of  the  bay  for  a  fan.  On  the  typical  railroad 
floors,  from  the  eighth  to  seventeenth  inclusive,  there  are. 
as  a  rule,  six  100-watt  outlets  per  bay  with  [50-watt  outlets 
at  the  base  of  each  column  for  connecting  desk  fixtures. 
On  the  typical  office  floors,  from  the  seventeenth  to  twenty- 
first  inclusive,  six  IOO-watt  outlets  are  provided  in  the  ceil- 
ing of  all  offices,  while  base  outlets  are  arranged,  four  to 
an  office,  for  connecting  desk  lamps,  desk   fans.  etc. 

The  total  connected  load  for  lighting  in  the  building  is 
approximately  1600  kw.  The  switching  of  all  outlets 
throughout   the  store  will   he  controlled    from   cabinets. 


Elevator  and  Motor  Equipment 

The  twentieth-story  elevators  are  of  the  two-to-one  trac- 
tion type,  having  direct-connected  motors  operating  at  125 
r.p.m.  There  are  also  eighteen  office-building  elevators 
running  from  the  first  to  the  twenty-first  story.  Each  has 
a  capacity  of  2500  lb.  at  a  speed  of  550  ft.  to  600  ft.  per 
minute.  They  are  all  of  the  one-to-one  traction  type,  with 
40-hp  direct-connected  motors  operating  at  62  r.p.m. 

The  number  of  motors  used  in  the  building  aggregates 
126,  a  total  rating  of  2073  hp.  The  elevator,  escalator  and 
large  fan  motors,  as  well  as  the  package-conveyor  and 
pneumatic-tube  motors,  are  all  supplied  with  direct  cur- 
rent, making  a  total  of  1587  hp.  The  pumps,  vacuum- 
cleaning  machinery,  etc.,  are  driven  by  alternating-current 
motors,  making  a  total  of  486  hp. 

The  capital  invested  in   tin  is  approximately 

$15,000,000,   of   which    t  the   valuation   of 

the  228-ft.  by  271-ft.  ground  plot.  'Ibis  includes  the 
mechanical   and   el<  nt   and   also  the  plumb- 

ing ani  which  i-  approxi- 

mately $1,000,000.  This  is  20  per  cent  of  the  entire  build- 
ing investment  and  is  exclusive  of  tl  turbines  and 
other  strictly  generating-plant  equipment. 

The  architects  who  designed  this  building  are  Maursn, 
Russell  &  Crowell,  and  the  Westlake  Construction  Company 
is  the  general  contractor. 

The  contractors  for  the  electrical  work  are  I..  K.  Corn- 
stock  &  Company. 


Keokuk  Water-Power  Plant  Ready  in  June 

In  June  of  this  year,  the   Mississippi    River   Power   I 
pany  announces,  the  great  water-power  plant  now  nearing 
completion  i  sippi  River  at  Keokuk  will  be  turned 

over  to  the  operating  department.     Already  the  water  has 
been  raised   12   ft.  behind   the  dam.   while  the  power-! 
building    itself    is    practically    completed.      Three    unit 
now  in  place,  ,r  operation. 

I  In    9000-kw  tran -1  tepping  from   n.< 

volts  are   1"  d,  and   the  various  switching  equip- 

ment,   including    switchboards,    oil-switches,    eti 
complete,     lor  high-tension  buses  2-in.  iron  pipe  susj 
on  seven-disk  insulators  has  been  used. 

For  the   144-mile  no.ooo-volt  transmission  to  St. 
the  six  300,000-circ.  mil  copper  cables  are  suspended  from 
70- ft.    steel   towers   by    special    seven-unit    10-in.    disk    in- 
sulators.    The  towers  are  spaced  at  800-ft.  inter. 
connected  by  a  0.5-in.  steel  ground  wire. 

Altogether  in  the  erection  of  the  plant  10,000  carload-  of 
material  ha  'id  distributed,  the  total  labor 

being    equivalent    to   the   effort    of   one    man    workii 
hour-  a  day  for  5000  years.     For  directing  the  1 
■  ■, 


Big  Meadows  Dam  Altered  to  Gravity  Section 

\iter  nearly  reaching  completion  according  to  tin 
inal  plans  for  an  Eastwood  multiple-arch  structure,  tl-. 
iws  Dam  of  the  Great  Western  Power  Compai 
the   Feather   River   in   California   is   now  to  be  altered  to 
make  it  of  the  gravit)  secti  'it  type.     The  power  company 
voluntarily   proposed   'lie   change    in   tin    type  of  the  dam. 
and  the  altered  plans  have   been   approved  by  the   R 
Commission  of  '  lalifornia,  which  passes  on  all  sp 

In  its  decision  the  commission  declares  that   t 

ity   oi  the  dam   is   of   the   utmost   importance   for  the 
public   safety,   in   view   of  the   enormous  amount   of     ■ 
which   the   structure   will   impound.     The   commission   has 
granted   the   Great   Western    Power   Company  authority   to 
isslK.    s.  Iditional    securities,    of   which 

3  to  he  expended  for  the  completion  of  the  Big 
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Meadows  I  Jam,  including  its  alteration   from  multiple-arch 
design  to  gravity  Si 

The  storage  basin  to  be  created  by  the  Big  Meadows 
Dam  will  impound  45  sq.  miles,  or  1,660,000  acre-It.,  making 
it  the  largest  artificial  reservoir  in  the  world.  The  660-ft. 
length  of  the  dam  was  originally  composed  of  twenty-two 
30-ft.  inclined  cylindrical  arches.  Its  crest  will  he  180  ft. 
above  the  hase,  although  the  dam  will  make  available  a 
total  operating  head  of  from  4000  ft.  to  4400  ft.  Utilizing 
2500  cu.  ft.  of  water  per  second,  about  550,000  hp  will  be 
obtainable  from  the  flow  of  the  Feather  River. 


Hydraulic  Storage  for  Peak-Load   Service  at 
Salt   Lake 

The  Utah  Light  &  Railway  Company,  Salt  Lake  City,  is 
rearranging  its  hydroelectric  installation  in  order  to  take 
care  of  peak  loads  more  effectively,  and  for  this  purpose 
is  now  constructing  equalizing  reservoirs.  The  water  used 
at  its  hydroelectric  plants  is  employed  farther  down  the 
stream  by  the  farmers  for  irrigation  purposes.  For  this 
reason  it  is  impracticable  to  impound  water  for  peak-load 
hours  in  the  usual  way  because  such  a  plan  would  interfere 
with  the  continuity  of  flow  below  the  station.  But  by  the 
installation  of  reservoirs  at  both  the  intake  and  tailrace  the 
difficulty  is  avoided,  and  this  plan  the  company  is  following 
at  its  Ogden  and  Cottonwood  Canyon  plants.  By  this  means 
it  will  be  enabled  to  carry  50  per  cent  more  load  during  the 
rush  hours.  The  new  equipment  purchased  for  the  Ogden 
Canyon  station  includes  two  3750-hp  Morgan-Smith  water- 
wheels,  each  directly  connected  to  a  2500-kva  Westinghouse 
generator,  a  bank  of  three  875-kva  Westinghouse  trans- 
formers for  stepping  up  the  emf  to  45,000  volts,  switch- 
board, appliances,  etc.  At  the  Ogden  Canyon  station  the 
company  is  installing  a  new  1000-kva  Morgan-Smith  water- 
wheel  and  four  Westinghouse  generators,  with  correspond- 
ing transformers,  switchboard,  etc. 


Electricity  Thieves  Punished  in  Los  Angeles 

Like  other  cities,  Los  Angeles  has  a  small  proportion  of 
electricity  users  who  scheme  to  defraud  the  electric-service 
company.  In  two  instances  recently  offenders  of  this  sort 
were  detected  and  punished  by  representatives  of  the 
Los  Angeles  Gas  &  Electric  Corporation.  One  case  was 
that  of  a  resident  on  Denker  Avenue.  A  woman  neighbor 
complained  that,  although  she  used  only  about  one-third  as 
much  light  as  the  householder  under  suspicion,  her  bills 
were  considerably  higher.  Upon  investigation  it  was  found 
that  the  man  living  in  the  suspected  house  was  an  elec- 
trician. A  detective  meter  was  set  in  the  usual  manner  by 
running  an  extra  pair  of  wires  and  placing  the  meter  on 
a  pole  some  distance  away  from  the  house.  After  getting 
several  readings,  which  showed  to  a  certainty  that  the 
suspect  was  making  a  regular  practice  of  stealing  electricity. 
the  inspector  called  at  the  house  and  found  a  juniper  wire 
connected  around  the  meter.  This  wire  was  taken  as  evi- 
dence,  and   the   offender  was   notified   to   call   at   the   office 

of  the  company.     This  he  did   and   after  some   ques 

he  made  a  confession.  After  a  conference  it  was  decided 
that  the  man  should  be  arrested.  This  was  done,  and.  in 
the  Police  Court,  the  culprit  received  a  suspended  sentence 
of  six  months,  with  the  understanding  that  he  was  to  make 
satisfactory  settlement  with  the  company  for  the  electricity 
which  he  had  consumed  by  his  fraudulent  practice. 

In  the  other  case  it  was  noted  by  one  of  the  inspectors 
of  the  company  that  a  customer  on  Echo  Park  Avenue  was 
operating  an  electric  heater  during  the  middle  of  the  day, 
although  the  bills  sent  to  this  residence  called  for  the  pay- 
ment for  only  about  5  kw-hr.  or  6  kw-hr.  per  month.     To 


avoid  arousing  suspicion  an  inspector  was  sent  to  examine 
all  the  meters  in  the  block.  When  the  meter  at  the  house 
in  question  was  reached  the  inspector  found  that  the  pres- 
sure wire  was  loose  in  it.  A  few  days  later  a  new  circuit 
was  put  up  running  past  the  house,  and  this  was  connected 
to  the  secondaries  supplying  energy  to  this  particular  resi- 
dence. A  detective  meter  was  set  a  considerable  distance 
away.  In  this  case  also  the  suspected  person  was  an  elec- 
trical man,  and  he  discovered  the  detective  meter  after 
it  had  been  installed  about  three  weeks.  In  order  to  in- 
crease the  registration  on  his  house  meter  he  climbed  the 
pole  in  front  of  his  house  and  reconnected  the  secondaries 
back  to  the  old  wires ;  he  then  turned  on  every  lamp  in  his 
house  and  also  the  500-watt  heater.  However,  he  defeated 
his  own  purpose,  because  the  connections  were  made 
poorly  at  the  pole  and  the  comparatively  heavy  load  caused 
the  wires  to  become  red  hot,  setting  the  pole  on  fire.  The 
emergency  crew  dispatched  to  investigate  the  cause  of 
the  fire  interviewed  the  too-ingenious  lineman  and  got  a 
confession  from  him,  and  it  was  through  this  evidence 
that  a  conviction  was  obtained  in  the  Police  Court.  The 
man  was  fined  $2$,  with  the  understanding  that  he  should 
also  settle  in  full  with  the  company  for  all  electricity 
which  the  company  estimated  had  been  used  and  that  he 
pay  also  for  the  expense  to  which  the  company  had  been 
put  in  stringing  the  extra  wires  and  setting  the  detective 
meter. 


Pneumatic-Tube  Systems  for  Mail  Delivery 

Representing  a  committee  of  Congress,  Commander  A. 
B.  Fry,  of  New  York,  is  making  an  investigation  into  the 
extent,  character  and  physical  condition  of  all  the  pneu- 
matic-tube systems  utilized  by  the  government  in  various 
cities  of  the  United  States  in  connection  with  the  transpor- 
tation of  mail  matter.  The  examination  is  being  made 
with  the  idea  that  the  government  may  purchase  all  of  these 
pneumatic-tube  systems  at  a  possible  cost  of  several  mill- 
ion dollars.  The  Chicago  Postal  Pneumatic  Tube  Com- 
pany, which  has  offices  in  the  Federal  Building,  is  the  pri- 
vate company  which  conducts  this  service  in  Chicago.  It 
has  three  air-compressing  plants,  two  electrically  driven  and 
one  steam-driven,  the  last  named  being  installed  in  the 
basement  of  the  Federal  Building.  Mr.  William  A.  Rich- 
ardson, assistant  chief  engineer  of  the  United  States  Post 
Office  and  Court  House,  Chicago,  has  made  an  investiga- 
tion of  this  system.  Elaborate  tests  have  been  made  as  to 
the  condition  of  the  power  plants,  air  leakage  in  the  pipe 
lines,  possible  dangers  from  electrolytic  corrosion  of  buried 
tubes  and  the  condition  of  the  engines,  compressors,  motors. 
etc.,  in  the  power  plants. 


Electricity  from  Lumber-Mill  Refuse  at  Vancouver. 
B.  C. 

Ilie  Vancouver  (B.  C.)  civic  committee  on  abatement  of 
the  smoke  and  sawdust  nuisance  has,  after  several  months 
spent  in  considering  ways  and  means  to  obviate  those  two 
evils,  recommended  to  the  Council  acceptance  of  the  Pub- 
lic Service  Corporation's  proposal  to  supply  for  lighting, 
heating  and  motors  electricity  generated  from  the  lumber 
mills'  waste.  It  is  the  company's  intention  to  develop  elec- 
tricity and  steam  heat  from  the  refuse  at  the  various  mills 
in  Vancouver,  thus  at  the  same  time  doing  away  with  a 
great  deal  of  smoke  and  sawdust.  The  franchise  asked  is 
for  thirty  years,  but  the  company  is  to  have  no  exclusive 
right  to  such  a  franchise.  The  city  is  to  have  an  option 
on  purchasing  the  company  as  a  going  concern  after 
twenty  years  and  at  the  end  of  each  succeeding  five-year 
period.   Disputes  as  to  price  are  to  be  settled  by  arbitration. 

The  service  charges  to  consumers  are  to  be :     For  electric 
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light,  8  cents  per  kw-hr.,  to  be  subsequently  reduced  to  7 
and  6  cents;  for  steam  heat,  $1  per  1000  lb.  of  condensation. 
Discounts  of  10  per  cent  will  be  allowed  on  bills  paid  within 
ten  days.  In  consideration  of  the  franchise  the  company 
agrees  to  pay  the  city  1  per  cent  on  the  first  ten  years'  gross 
earnings,  2  per  cent  on  the  gross  earnings  for  the  ensuing 
five  years,  and  2.5  per  cent  for  the  rest  of  the  term..  The 
company  must  start  operation  within  eighteen  months  and 
expend  $50,000  within  this  period,  otherwise  the  agreement 
will  lapse. 


Court  Awards  $7,500  of  $25,000  Flowage  Claim 

With  the  impounding  of  water  behind  the  great  Keokuk 
dam  of  the  Mississippi  River  Power  Company,  now  under 
construction,  an  island  in  the  river  opposite  Fori  Madison, 
owned  by  II.  D.  Everingham,  will  be  submerged.  At  the 
instance  of  the  power  company  the  United  States  govern 
menl  condemned  the  island  and  assessed  its  value  at  $2,000 
to  $3,000.  The  owner,  however,  made  claims  to  damages 
amounting  to  $25,000  resulting  from  the  loss  of  his  property, 
and  recently  brought  suit.  After  visiting  the  site,  the  petit 
jury  in  the  federal  court  at  Qmncy,  111.,  brought  in  a  verdict 
on  March  27  assessing  $7,500  damages  for  the  owner  of  the 
island. 


Electric  Utilities  Consolidated  in  Connecticut 

The  consolidation  has  been  announced  of  the  1  lonnecticut 
Power  Company,  the  Middletown  Electric  Light  Company, 
the  New  London  Gas  &  IUectric  Company  and  the  Eastern 
Connecticut  Electric  Power  Company,  under  the  first-named 
corporate  title.  The  combined  properties  will  be  under  the 
administration  of  the  Stone  &  Webster  Management  Asso- 
ciation, of  Boston,  Mass.  The  Connecticut  company  also 
owns  the  Berkshire  Power  Company  at  Canaan,  Conn., 
the  Norfolk  (Conn.)  Electric  Light  Company,  and  the 
Sharon   (Conn.)   Electric  Light  Company. 

It  is  proposed  to  develop  at  once  a  hydroelectric  plain  at 
Falls  Village,  on  the  Housatonic  River,  utilizing  an  effective 
head  of  go  ft,,  with  an  ultimate  capacity  of  16,000  hp. 
\lniut  12,000  hp  will  he  developed  this  year.  A  steel-tower 
transmission  line  will  be  built  from  Falls  Village  through 
Torrington  to  Thomaston  and  thence  to  Bristol,  with  a 
possible  extension  to  Middletown.  Securities  issued  on  the 
completion  of  the  Falls  Village  plant  will  be :  Preferred 
slock,  $1,250,000;  common  stock,  $1,000,000;  bonds,  $2,445.- 
000.  Practically  all  the  new  issues  of  securities  represenl 
the  cash  cost  of  the  companies  and  the  cost  of  construction 
of  the  new  plant.  The  Connecticut  Power  Company  has 
modern  steam  plants  of  2700-hp  capacity  each,  at  Middle- 
town  and  New  London,  and  a  small  hydroelectric  ami 
relay  plant  at  Canaan. 


New    York    Progressives    Urge    Twenty-Five- Year 
Franchise  Limits 

A  bill  introduced  in  the  New  York  Legislature  by 
Senator  A.  J.  Palmer,  of  Ulster,  and  Assemblyman  S. 
Sufrin,  of  New  York  City,  Progressives,  limns  the  grant 
of  fixed-period  public-utility  franchises  to  twenty  five  years 
and  of  indeterminate  permits  to  a  maximum  of  fifty  years 
It  also  provides  for  the  repeal  of  abandoned  franchises  and 
recovery  of  control  of  unlimited  or  perpetual  franchises 
heretofore  granted. 

The  hill  ilecl. ires  thai  in  all  proceedings  involving  the 
rights  of  corporations  now  claiming  franchises  iii  perpetu- 
ity or  franchises  for  a  longer  period  than  twenty-five  years 
the  burden  of  proof  as  to  the  validity  of  such  franchises 
shall  be  upon  the  corporation  claiming  them.  I'lic  public- 
service  commissions   are   required   to   make  an   exhaustive 


inquiry  into  outstanding  franchise  rights  lor  the  purpose 
of  ascertaining  whether  or  not  the  terms  and  conditions  of 
these  franchises  have  been  complied  with.  The  corpora- 
tions are  required  to  file  with  the  commission  copies  of  all 
their  outstanding  franchises,  and  failure  to  file  such  copies 
is  to  be  prima  facie  evidence  that  the  franchises  do  not 
exist.  The  proposed  act  also  provides  that  municipalities 
may  own  and  operate  public  utilities. 

Mr.  Frederick  M.  Davenport,  chairman  of  the  legislative 
committer  of  the  national  Progressive  party,  is  quoted  as 
asserting   that   the   present  bill   is   tl  oroughgoing 

and  advanced  measure  of  franchise  legislation  that  has  been 
introduced   in   any  state  legislature. 


Exhibition  of  Accounting  Forms  at  Chicago 
Convention 

Between  8000  and  10,000  forms  used  in  the  accounting 
departments  of  nearly  125  central  stations  will  make  up  an 
interesting  exhibit  now  being  prepared  for  tin-  coming  N. 
I-;.  I..  A.  convention  at  Chicago.  The  forms  are  to  be 
arranged  by  companies,  a  grouping  which  will  facilitate 
itudj  of  the  scheme  used,  for  instance,  by  a  given  utility 
operating  in  a  community  of  a  certain  size.  The  first  such 
collection  of  these  forms,  made  three  years  ago  and  exhib- 
ited at  the  St.  Louis  convention,  was  grouped  according  to 
subjects  and  attracted  much  interest,  although  the  present 
arrangement  by  companies  will,  it  is  believed,  prove  more 
useful  to  those  who  desire  to  consult  the  collection.  Of  the 
forms  now  being  handled  twenty-six  represent  plants  in 
cities  of  5000  population,  twenty-five  in  cities  of  10,000, 
thirteen  in  cities  of  50,000,  eight  in  cities  of  100.000,  five 
in  cities  of  200,000,  and  six  in  still  larger  cities.  The  sheets 
on  which  these  various  forms  have  been  mounted  will  be 
assembled  into  volumes  for  the  hibit. 


Louisville  Merger  Ordinance  Passed 

An  ordinance  providing  for  the  merger  of  the  Kentucky 
Electric  Company,  of  Louisville.  Ky..  with  the  Louisville 
Gas  and  Louisville  Lighting  companies  of  that  city,  under 
the  ownership  of  H.  M.  Byllesby  &  Company,  Chicago,  and 
also  giving  the  Byllesb)  interests  the  right  to  acquire  the 
Kentucky  Heating  1  ompany  and  thus  control  all  public 
utilities  in  the  Gateway  City,  has  been  passed  by  the  Gen- 
eral Council  of  Louisville  and  signed  by  the  Mayor.  This 
measure  has  been  c  of  discussion  everywhere  in 

Louisville  for  months,  for  the  proposed  merger  is  of  wide- 
spread importance,  involving  the  consolidation  of  utilities 
whose  combined  capitalization  .000. 

The   1  luncil  of    Louisville,   in  the  terms  of  the 

ordinance,  is  empowered  to  regulate  rates  for  electricity, 
natural  irtificial  ^a*      The  present  terms  of  the 

ordinance  fix  the  schedules  for  the  next  twei  I 
rates  which  are  acceptable  to  the  parties  concerned  and  to 
blic.  Mr.  C.  A.  Tripp,  a  utility  expert  of  Indianapolis. 
Ind.,  was  employed  by  the  Louisville  Commercial  Club  to 
investigate  the  proposition,  and  he  recommended  several 
minor  amendments  to  the  measure  which  were  accept 
being  fair  to  both  s 


Commission  Legislation  Pending  in  Colorado 

A   public-utilities   bill    is   now   receiving   much   at: 
in  both  the  I  louse  .1110   E 

lature.      Originating    in    the    Senate,    the    bill,    which 
offered  as  one  of  the  Democratic  party  pledges,  was  I 
the    upper   bod)     for    more    than   a    week    and    finally    went 
through    with    few   amendments   to    the    House       Extended 
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debate  there,  however,  resulted  in  many  amendments, 
among-  them  the  elimination  of  the  requirement  of  permits 
for  railroads  before  beginning  new  construction.  The  pro- 
posed schedule  of  salaries  was  also  reduced  to  $3,600  from 
the  Senate  figure  of  $5,000.  A  clause  was  added  placing 
municipal  utilities  under  the  state  commission.  Eight  sec- 
tions providing  for  indeterminate  franchises,  methods  of 
acquiring  ownership  by  municipalities,  etc.,  were  also  intro- 
duced from  the  Wisconsin  law. 

The  amended  bill  was  then  passed  by  the  House  and 
returned  to  the  Senate,  but  the  latter  so  far  has  stead- 
fastly refused  its  assent  to  the  amendments,  and  a  confer- 
ence committee  has  now  been  appointed.  The  Senate,  it 
is  believed,  may  be  brought  to  concur  in  the  Wisconsin-law 
amendments  and  the  House  in  the  larger  salary,  both  of 
which,  it  is  declared,  would  tend  to  give  Colorado  a  utility 
law  inviting  capital,  protecting  against  exploitation  and 
securing  the  continued  existence  of  fair  rates  and  a  fair 
basis  for  private  competition. 


Public  Service  Commission  News 
New  York  Commissions 

The  New  York  Commission  for  the  Second  District  has 
authorized  the  Inter-Village  Electric  Corporation  to  dis- 
tribute electric  service  in  Hamburg,  Erie  County,  and  to 
issue  capital  stock  for  $5,000  and  first-mortgage  bonds  for 
$12,500.  The  company  proposes  to  purchase  the  property 
of  the  Howard  A.  Pierce  Electric  Light  Company  of  Ham- 
burg. 

The  commission  has  also  authorized  the  Elmira  Water, 
Light  &  Railroad  Company  to  sell  $339,000  of  its  first  con- 
solidated mortgage  5  per  cent  fifty-year  gold  bonds  to 
refund  a  like  amount  of  bonds  of  the  Elmira  Water  Works 
Company. 

The  commission  for  the  Second  District  has  authorized 
the  Niagara  Light,  Heat  &  Power  Company,  of  Tonawanda, 
N.  Y.,  to  issue  $60,000  of  consolidated  and  refunding  bonds, 
to  be  sold  at  not  less  than  80  and  the  proceeds  used  for 
discharging  current  liabilities.  The  commission  has  also 
authorized  the  Public  Service  Corporation  of  Long  Island 
to  issue  $19,300  of  first-mortgage  bonds  to  be  sold  at  not 
less  than  85.  The  proceeds  are  to  be  used  to  reimburse 
expenditures  for  organization  and  issuing  funded  debt. 

The  New  York  &  Ontario  Power  Company,  which  has  a 
plant  at  Waddington,  has  filed  an  application  with  the  com- 
mission for  the  Second  District  praying  for  a  modification 
of  former  orders  of  the  commission.  The  company  alleges 
that  it  will  be  better  able  to  finance  the  further  development 
of  its  plant  and  dispose  of  its  securities  if  its  authorized 
bond  issue  is  reduced  from  $2,000,000  to  $750,000  and  the 
stock  issue  increased  from  $750,000  to  $2,000,000.  At  the 
present  time  the  company  has  authorized  stock  amounting 
to  $750,000.  It  was  incorporated  with  capital  stock  of 
$2,000,000.  It  has  outstanding  bonds  amounting  to 
$2,000,000. 

The  Second  District  commission  has  authorized  the  vil- 
lage of  Hamilton  to  extend  its  electrical  distribution  system 
beyond  its  corporate  limits  into  Lebanon  to  furnish  electric 
service  to  Randallsvillc. 

The  First  District  commission  will  increase  its  engineer- 
ing staff  at  once  to  get  out  plans  for  the  new  subway  and 
elevated  lines.  About  250  additional  engineers  and  drafts- 
men will  be  needed.  The  commission's  engineering  staff 
already  numbers  764  engineers,  draftsmen,  architects,  clerks 
and  other  assistants,  so  that  the  increase  will  bring  its  mem- 
bership up  to  approximately  1000.  Most  of  the  new  men 
will  be  draftsmen.  The  increased  cost  will  amount  to  from 
$250,000  to  $300,000  a  year.  The  civil-service  lists  from 
which  draftsmen  may  be  appointed  have  been  exhausted,  so 
that  new  appointments  will  have  to  be  made  provisionally 
pending    examinations.      The    increase    in    the    engineering 


force  will  not  necessitate  any  material  addition  to  the  com- 
missions's  budget  allowance  for  this  year,  $1,673,000,  since 
the  increase  was  anticipated.  The  allowance  to  the  com- 
mission for  1912  was  about  $1,300,000. 

Ohio  Commission 
Judge  Marcus  G.  Evans  has  issued  a  temporary  restrain- 
ing order  to  prevent  the  Public  Service  Commission  of  Ohio 
from  enforcing  its  ruling  authorizing  the  Farmers'  Tele- 
phone Company  to  construct  lines  and  operate  in  Sidney, 
Anna  and  the  rural  districts  of  Shelby  County.  The  action 
was  taken  at  the  instigation  of  the  Sidney  Telephone  Com- 
pany, whose  officials  claim  it  is  in  position  to  care  for  all 
the  business  given  to  it  and  to  furnish  service  to  those  who 
desire  it.  The  application  of  the  Farmers'  Telephone  Com- 
pany for  authority  to  invade  territory  occupied  by  another 
company  is  the  first  of  its  kind  to  be  granted  by  the  com- 
mission. The  step  was  violently  opposed  by  the  Sidney 
Telephone  Company  at  the  hearings.  It  is  stated  that  the 
company  had  its  licenses  and  franchise  prior  to  the  enact- 
ment of  the  law  under  which  the  order  was  given,  but  this 
was  not  taken  into  consideration.  ' 

California  Commission 

The  United  Light,  Fuel  &  Power  Company  of  San  Diego 
has  filed  an  amended  application  with  the  California  Rail- 
road Commission  for  authority  to  issue  $100,000  of  stock. 

The  commission  has  granted  authority  to  the  San  Diego 
Consolidated  Gas  &  Electric  Company  to  issue  $106,000  of 
6  per  cent  debentures.  The  original  application  was  for 
$500,000.  The  proceeds  will  be  used  to  discharge  indebted- 
ness. 

The  Livermore  Water  &  Power  Company  and  W.  A. 
Bissell  have  applied  for  authority  to  sell  their  plant  to  the 
Pacific  Gas  &  Electric  Company  for  $142,000.  The  latter 
company  asked  for  authority  to  issue  1400  shares  of  its 
common  stock  at  65,  in  part  payment. 

The  Tulare  County  Power  Company  has  asked  authority 
to  issue  $50,000  of  stock  and  use  the  proceeds  in  extending 
its  line. 

The  Petaluma  Power  &  Water  Company  has  filed  its 
answer  to  the  complaint  of  the  city  of  Petaluma,  asking  for 
specifications  and  particulars  of  cases  in  which  it  failed  to 
provide  adequate  service. 

A  decision  has  been  rendered  granting  the  application  of 
the  Great  Western  Power  Company  for  authority  to  issue 
$4,411,000  of  bonds.  The  proceeds  will  be  devoted  to  gen- 
eral improvement,  extension  and  development  of  the  com- 
pany's facilities.  The  Big  Meadows  Dam  and  Reservoir 
will  be  completed  at  a  cost  of  approximately  $1,607,635. 

A  decision  recently  rendered  grants  authority  to  the 
Southern  Sierras  Power  Company  to  purchase  the  Elsinore 
Electric  Light  &  Power  Company,  of  Elsinore,  for  $7,500. 

The  Northern  Electric  Railway  Company  has  applied  for 
an  order  authorizing  the  sale  of  a  high-tension  transmis- 
sion line  between  Nicolaus,  Sutter  County,  and  Riego, 
Placer  County,  to  the  Pacific  Gas  &  Electric  Company  for 
$11,691.37,  plus  $185.09  interest. 

The  Los  Angeles  Gas  &  Electric  Corporation  recently 
applied  for  authority  to  issue  $900,000  of  bonds.  The  pro- 
ceeds will  be  used  to  purchase  the  Valley  Gas  &  Fuel  Com- 
pany and  new  equipment  and  extensions.  The  Valley  Gas 
&  Fuel  Company  and  the  California  Coke  &  Gas  Company 
applied  for  authority  to  sell  their  systems  to  the  Los  Angeles 
corporation. 

The  California  commission  has  rendered  a  decision  on 
the  complaint  of  Mr.  James  P.  Glass,  of  Del  Mar,  who 
asked  that  the  Del  Mar  Water,  Light  &  Power  Company 
be  compelled  to  furnish  service  to  him.  The  water  com- 
pany contended  that  a  large  outlay  of  money  would  be 
required  to  supply  water  to  Mr.  Glass,  whose  holdings  were 
upon  an  elevation.  The  commission  decided  that  the  com- 
pany should  supply  water  to  Mr.  Glass,  that  the  company 
and  Mr.  Glass  should  divide  the  expense  of  the  pipe  re- 
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quired  for  tlie  extension,  that  the  cost  of  making  the  con- 
nection  from  this  pipe  with  the  property  of  Mr.  Glass 
should  be  borne  by  the  plaintiff,  and  that  the  maintenance 
of  the  extension  should  be  borne  by  the  company. 

Massachusetts  Commission 

The  Gas  and  Electric  Light  Conn a   ha    >autho 

the  I  tarvard  Gas  &  Electric  Company  to  issue  120  shares  of 
stock  at  $100  par  to  meet  the  cost  of  establishing  its  dis- 
tributing system.  The  company  is  owned  by  the  interests 
in  control  of  the  Ayer  and  Clinton  central  station  organi- 
zations and  purchases  energy  from  the  Clinton  system.  The 
Harvard  company  has  built  a  transformer  station  and  small 
distributing  system  and  has  erected  a  high-tension  line 
across  the  town  to  connect  the  stations  of  the  Clinton, 
Leominster  anil  Aver  companies.  It  expects  to  develop  ■' 
considerable  business  in  supplying  large  summer  residences 
and  to  act  as  the  distributor  for  a  wide  area  of  rural  and 
semi-rural  territory. 

Maryland  Commission 

Mr.  Edward  W.  Bemis,  of  Cleveland,  has  arrived  in  Bal- 
timore to  assist  in  preparing  the  brief  to  be  filed  by  the 
Protective  Telephone  Association  for  reopening  the  tele- 
phone rate  case  before  the  Maryland  Public  Service  Com- 
mission. Mr.  Bemis  has  been  retained  to  advise  on  tech- 
nical matters,  with  Messrs.  Marbury  &  French,  counsel  for 
the  Telephone  Protective  Association.  Statistics  will  be 
presented  to  show  that  business  telephone  rates  in  Balti- 
more are  higher  than  the  rates  charged  for  similar  service 
in  other  cities  of  the  same  class.  Mr.  Osborne  I.  Ycllott, 
assistant  general  counsel  to  the  Public  Service  Commission, 
will  conduct  the  case.  The  association,  of  which  Dr.  A.  R.  L. 
Dohme  is  president  and  Mr.  Herbert  Sheridan  secretary- 
treasurer,  has  issued  an  appeal  to  business  men  to  join  its 
membership  and  aid  in  prosecuting  the  fight  before  thi 
Public  Service  Commission. 

Stockholders  and  directors  of  the  banners  &  Merchants' 
Telephone  Company  and  the  Peninsular  Light  &  Powei 
Company,  whose  plant  furnishes  service  to  Denton,  Greens- 
boro and  Ridgely,  have  formed  a  new  corporation  to  take 
over  both  the  others.  Of  the  new  corporation,  the  Farmers 
&  Merchants'  Telephone  &  Electric  Company,  Mr.  Harry 
M.  Thompson,  of  Hillsboro,  is  president  and  the  Rev. 
George  S.  Rairigh  is  vice-president.  Among  the  directors 
chosen  is  Mr.  T.  Piny  Fisher,  former  president  of  the  elec- 
tric-light corporation.  The  capital  of  the  new  company  is 
$175,000.  The  Maryland  Public  Service  1  ommission  re- 
cently gave  its  consent  to  the  combination  of  the  two 
corporations. 

The  Annapolis  Public  Utilities  Company,  which  recently 
bought  the  Annapolis  Gas  &  Electric  Company,  has  filed 
a  petition  witli  the  commission  for  the  approval  of  a  pro- 
posed deed  of  trust  in  connection  with  a  mortgage.  At 
the  same  time  the  Washington,  Baltimore  &  Annapolis  Rail- 
way Company,  which  controls  the  Utilities  company,  asked 
for  approval  of  its  purchase  of  the  stock  of  the  Utilities 
company  to  the  amount  $110,317. 

\'i  u     1 1  RSI  5    COMM  isSION 

The  New  lersev  Board  of  Public  Utility  Commissioners 
has  approved  the  application  of  the  Public  Service  Electric 
Company  for  a  one-year  lease  of  the  property  and  fran- 
chise of  the  Cinnaminson  (N.  J.)  Electric  I  ight,  Heal  S 
Power  Company.  The  board  recommends  a  study  of  the 
situation  with  the  view  of  simplifying  the  corporate  rela- 
tions between  the  Public  Service  and  Cinnaminson  com- 
panies by  merging  the  latter  with  one  of  the  Public  Service 
operating  companies. 

The   New  Jersey   Supreme  Court   has   sustained  the  ileci 
sion  of  the  Board  of  Public  Utility  Commissioners  in  den} 
ing  the  application  of  the  Interstate  Telephone  &  Telegraph 
Company    For   permission   to   issue   5   per   cent    refunding- 
inortgage  gold  bonds  for  $1,525,000.      ["he  hoard  had  taken 


the  ground  that  it  did  not  appear  to  its  satisfaction  that 
there  was  reasonable  warrant  that  the  company  would  be 
able  to  pay  from  its  earnings  the  annual  interest  the  issue 
would  require.  The  company  contended  that  no  reason 
existed  for  the  refusal  inasmuch  as  the  issue  was  not  de- 
!  for  public  sale.  The  court  in  its  decision  says  that 
the  act  of  191 1  creating  the  commission  vests  the  board 
with  final  power  to  pass  and  approve  the  legality  of  a  proT 
posed  bond  issue  payable  more  than  one  year  after  the 
1  hereof.  The  legal  right  of  the  board  to  make  such 
an  order  being  clear  and  the  question  of  the  jurisdiction 
1  Hi'-  board  to  make  the  order  also  being  clear,  the  court 
refuses  a  writ  of  mandamus  to  compel  the  board  to  reverse 
its  action  and  also  dismisses  the  writ  of  certiorari  obtained 
by  the  company  to  set  the  order  aside. 


Current  News  Notes 

South  African-  Electrical  Engineers. --Mr.  J.  W. 
Kirkland,  of  the  South  African  General  Electric  Company, 
was  recently  elected  president  of  the  South  African  In- 
il  Engineers.  The  headquarters  of  the 
organization,  which  has  a  membership  of  350,  are  at  Johan- 
nesburg. 

*  *     * 

"Utility  Regulation"  the  Order  of  the  Day. — A  bill 
now  before  the  Kansas  Legislature  would  "regulate"  the 
movements  of  trains  at  railroad  crossings.  "When  two 
trains  approach  a  crossing."  orders  the  proposed  statute, 
"both  shall  stop,  and  neither  shall  go  ahead  until  the  other 
has  passed  by." 

*  *     * 

Lim     1  Premium. — The  recent  severe  wind  and 

lorms  and  floods  throughout  the  Middle  West  brought 
about  a  great  demand  for  linemen  to  do  repair  work  on 
Overhead  lines  of  telephone,  telegraph  and  electric-service 
companies.  Every  available  lineman  that  could  be  secured 
was  pressed  into  service,  and  the  men  were  worked  at  top 
speed  for  long  hours,  in  some  cases  sixteen  hours  a  day. 
The  bill  for  extra  wages  paid  by  electric  utility  companies 
on  this  account  will  be  enormous. 

*  *     * 

Dinner  to  New  England  Central-Station  Men  — 
An  elaborate  banquet  was  given  to  the  central-station  repre- 
sentatives of  New-  England  by  the  General  Electric  Com- 
pany at  the  Copley-Plaza  Hotel,  Boston,  on  the  evenii 
\ln  h  31.  This  is  an  annual  event  that  has  steadily  grown 
in  proportions  from  year  to  year.  There  were  457  people 
ii  at  the  banquet.  Mr.  Charles  B.  Davis,  of  the 
General  Electric  Company,  was  toastmaster,  and  the 
speak.  ening  was  Mr.  Frederick  P.  Fish.  -.-, 

subject  was  "The  I. aw  and  the  Pro:  '  ng  the  long 

nests  were   Mr.   Charles  Prof.   Elihti 

Thomson,   Prof.   Ira    N.    Hollis,   Prof.   William   L.   Hooper 
and  Prof.   D,  C.  Jackson. 

*  *     * 

I  \  1 1  Transit    COMPANY     A 

Yn  rlMS.      Five  per  cent  of  the  gross  receipts  from  t' 
of    tickets    on    New    York's    subway    and    elevated    lin 
Monday,  March  31,  was  contributed  toward  the  relief 
flood  suffen  rs.     The  statement  was  made  by  the  company 
that  Monday  had  been  chosen  because  it  is  normally  the  day 
of  heaviest   traffic.      Vs  the  intention  of  the  company  had 
been    made    public,    many    of    the    regular    patrons    of    the 
subway     and    the    elevated    lines    took    the    tip    and    b 
enough  tickets  on  Monda)   to  last  a  month.     The  total  con- 
tribution   amounti  ;       This    indicates    that    about 

0  more  tickets  were  bought  than  during  any  pr- 
twenty-four-hour  period   in  the  whole  history  of  the  com- 
pany. 
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Arkansas  Convention  Chanced  to  May  5-6. — The  date 
of  the  meeting  of  the  Arkansas  Association  of  Public 
Utility  Operators  has  been  changed  from  May  13,  14  and 
15  as  formerly  announced  to  May  5,  6  and  7,  bringing  the 
sessions  one  week  earlier  than  at  first  scheduled.  The 
meeting  will  be  held  at  Little  Rock. 

*  *     * 

Successful  Use  of  Gyroscopic  Compass. — A  gyroscopic 
compass  was  installed  on  the  torpedo-boat  destroyer 
W'orden  recently  and  has  since  been  examined  in  actual 
service  by  a  committee  of  naval  officers.  This  committee 
reports  that  the  device  was  found  to  be  remarkably  free 
from  oscillation  caused  by  the  rolling  and  pitching  of  the 
vessel.  Experiments  which  have  been  made  with  the  same 
compass  aboard  a  submarine  indicate  that  with  its  aid  the 
pilot  can  direct  a  more  accurate  course  when  the  vessel  is 
submerged  than  with  other  forms  of  the  mariner's  magnetic 

needle. 

*  *     * 

Large  Judgment  in  Personal-Injury  Suit. — Not  long 
ago  the  Board  of  Trustees  of  the  Sanitary  District  of 
Chicago  ordered  the  payment  of  $20,169.35  t0  Frank  H. 
Perkins  in  satisfaction  of  a  judgment  in  a  personal-injury 
case.  The  plaintiff  sustained  severe  injuries  by  coming 
in  contact  with  an  electric-lamp  post  and  wires  carrying 
electricity.  He  was  an  employee  of  the  Sanitary  District 
and  sued  for  $50,000  damages.  He  secured  a  verdict  for 
$18,000,  and  this  judgment  was  affirmed  on  appeal.  Interest 
and  costs  brought  this  amount  up  to  the  sum  first  men- 
tioned.   The  accident  occurred  in  June,  1908. 

*  #     * 

What  Constitutes  Break-Down  Service,  Anyway? — 
While  undergoing  an  examination  on  the  subject  of  break- 
down charges  at  the  hands  of  a  commission  recently,  an 
Eastern  central-station  man  took  pains  to  point  out  to  his 
inquisitors  that  despite  its  franchise  monopoly  his  com- 
pany was  not  altogether  free  from  competition,  which  it 
has  in  the  shape  of  gas,  oil  and  other  artificial  illuminants, 
and  even  daylight  itself.  "Very  well,  then,"  commented  the 
chairman  with  a  genial  twinkle,  "if  we  are  to  regard  day- 
light as  a  competitor  of  central-station  lighting,  it  would 
seem  to  me  that  every  kind  of  lighting  service  you  give 
should  come  under  the  heading  of  your  break-down  service 

schedule !" 

*  *     * 

X-Ray  Operator  Loses  His  Hand. — Dr.  J.  N.  Scott,  of 
Kansas  City,  has,  according  to  a  press  dispatch,  suffered 
the  loss  of  his  right  hand  as  a  result  of  his  early  experi- 
ments with  X-rays.  Dr.  Scott  was  one  of  the  pioneers  in 
the  application  of  Roentgen's  discovery  for  medical  use 
and,  like  a  number  of  other  scientific  and  professional  men, 
suffered  burns  before  it  was  discovered  that  it  was  nec- 
essary for  operators  to  handle  the  X-ray  with  care.  After 
various  minor  operations  it  has  been  found  necessary  to 
amputate  the  hand.  Dr.  Scott  is  reported  to  have  said: 
"Certainly,  I  shall  continue  to  operate  X-rays,  or  at  least  to 
direct  their  use.  Since  we  have  learned  how  to  use  them, 
the  rays  have  not  the  danger  they  used  to  have." 

*  *     * 

Elevator  Safety  Locks  Needed. — No  less  than  322  per- 
sons have  been  killed  in  New  York  City  passenger  ele- 
vators owing  to  improper  handling  of  doors  and  starting  of 
the  cars,  while  passengers  were  entering  or  leaving.  Of 
this  number  eighty-three  were  killed  in  19 12  and  sixty  in 
191 1.  This  increasing  toll  of  accidents,  culminating  in  the 
recent  death  of  a  prominent  jurist,  has  drawn  public  at- 
tention to  the  need  for  an  ordinance  requiring  the  use  of 
automatic  devices  which  will  prevent  the  car  from  starting 
while  the  door  is  open.  A  number  of  such  safety  devices 
are  available  and  several  states  have  laws  requiring  their 
use.  A  bill  now  before  the  Legislature  at  Albany  would 
impose  a  fine  of  $5  a  day  for  operating  any  elevator  with- 
out such  safety  precautions. 


SOCIETY  MEETINGS 

Pittsburgh  Section,  I.  E.  S. — At  the  March  meeting  of 
the  Pittsburgh  Section,  Illuminating  Engineering  Society, 
Mr.  M.  Luckiesh,  Cleveland,  Ohio,  presented  an  illustrated 
address  on  the  subject  of  "Light  and  Art,"  pointing  out  the 
importance  of  the  proper  lighting  of  statuary,  paintings, 
etc.,  in  conveying  the  effect  intended  by  the  artist.  Messrs. 
C.  J.  Mundo  and  S.  B.  Hibben  took  part  in  the  discussion. 


St.  Louis  Company  Section,  N.  E.  L.  A. — At  the 
monthly  meeting  of  the  Union  Electric  Light  &  Power 
Company  Section,  N.  E.  L.  A.,  St.  Louis,  March  28,  Mr. 
Stanley  Stokes,  of  the  Mississippi  River  Power  Dis- 
tributing Company,  delivered  an  interesting  address,  illus- 
trated with  lantern  slides,  describing  the  new  transformer 
station  on  Page  Avenue,  St.  Louis,  where  the  Keokuk 
energy  will  be  received.  Mr.  A.  C.  Einstein  followed  with 
a  brief  talk  on  the  relation  of  the  Keokuk  water-power  to 
St.  Louis,  and  Mr.  K.  H.  Hansen  made  a  few  impromptu 
remarks  on  the  connection  between  the  'systems. 


Philadelphia  N.  E.  L.  A.  Activities. — At  the  meeting 
of  the  commercial  department  branch  of  the  Philadelphia 
Electric  Company  N.  E.  L.  A.  Section  on  March  27  Mr. 
G.  Ross  Green  spoke  on  the  subject  of  "Education  and 
Training."  Mr.  H.  S.  Evans  addressed  the  accounting  de- 
partment branch  March  11  on  "Time  and  Efficiency."  Mr. 
Frank  P.  Cox  talked  on  meter  history  at  the  meter  section 
meeting  on  March  7.  At  the  first  regular  session  of  the 
newly  organized  engineering-department  branch  Mr.  W.  C. 
L.  Eglin,  second  vice-president  of  the  company,  made  a 
brief  address.  This  was  followed  with  papers  on  substa- 
tion equipment  by  Messrs.  H.  Broadbent  and  H.  C.  Albrecht. 
"The  A-B-C  of  Telephony"  was  the  paper  of  the  evening 
before  the  regular  Philadelphia  Electric  Company  Section 
meeting  of  March  17,  presented  by  Mr.  S.  P.  Grace. 


New  Orleans  Electric  Club. — Sixty  electrical  men 
make  up  the  membership  of  the  newly  organized  New 
Orleans  Electric  Club,  which  elected  officers  as  follows  at 
a  meeting  held  in  the  St.  Charles  Hotel,  New  Orleans: 
President,  Mr.  Benjamin  Willard;  vice-presidents,  Mr. 
Chauncey  Franch  and  Mr.  C.  S.  Barnes;  secretary,  Mr. 
T.  S.  McLoughlin,  and  treasurer,  Mr.  W.  E.  Conery.  The 
board  of  governors  named  comprises  Messrs.  F.  W.  Ste- 
vens, I.  G.  Marks,  T.  B.  Rhodes  and  W.  E.  Clement.  H.  F. 
Cameron  has  been  appointed  chairman  of  the  membership 
committee.  It  is  planned  to  erect  a  comfortable  club  build- 
ing and  to  take  other  steps  to  foster  a  closer  relationship 
between  the  branches  of  the  electrical  industry  in  the 
Louisiana  city.  Three  grades  of  membership  have  been 
determined  upon — active,  associate  and  non-resident. 


Meeting  of  the  Tri-State  Association. — The  Tri- 
State  Water  &  Light  Association  of  the  Carolinas  and 
Georgia  has  arranged  a  meeting  of  special  interest  to  water- 
works and  lighting  men  on  April  15  and  16,  at  Charlotte, 
N.  C.  Mr.  M.  F.  Corin,  of  Philadelphia,  will  present  a 
paper  on  "Preventable  Economic  Loss  in  the  Operation 
of  a  Boiler  Plant  and  Its  Remedies."  Mr.  A.  M.  Schoen 
will  vpeak  on  "Fire  Prevention  and  Fire  Protection":  Mr. 
I.  I..  Ludlow,  of  Winston-Salem,  N.  C,  will  have  for  his 
subject  "Conservation  of  Purity  of  Public  Water  Sup- 
plies," and  Mr.  G.  FI.  White,  of  Columbia,  S.  C,  will  discuss 
"The  Effect  Purification  of  the  Water  Supply  Has  Upon  the 
General  Health  of  a  Community."  Exhibits  will  be  made  by 
manufacturers  of  water-works  and  lighting  supplies.  The 
secretary-treasurer  of  the  association  is  Mr.  J.  W.  Neave, 
Salisbury,  N.  C. 
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United  States  Navy  Wireless  Station 


Service  trials  and  operating  features  of  the  high- 
powered  radio  station  at  Arlington,  Va.  By  S.  M. 
Kintner,  E.  I).  Forbes,  F.  H.  Kroger  and  J.  L.  Hogan,  Jr. 


THE  public  has  become  so  familiar  with  reports  oi 
wireless  (or  radio,  as  it  is  now  officially  called) 
transmissions  of  thousands  of  miles  that  a  daily 
press  reporter  experiences  difficulty  in  presenting  thi  re 
suits  of  the  range  test  of  the  United  States  Navy  station  at 
Arlington  so  as  to  attract  even  passing  attention.  I  hi  Eai  I 
that  such  is  the  case 
should  not,  however, 
be  taken  as  an  indica- 
tion of  failure  upon 
the  part  of  the  equip- 
ment to  give  a  satis- 
factory and  really  re- 
markable performance. 
The  test  of  the  Arling- 
ton station  equipment 
described  below  shows 
results  which  establish 
a  record  of  reliable 
and  continuous  long- 
distance transmission 
between  a  ship  and  a 
shore  station.  This 
test  has  been  made  pri- 
marily with  the  object 
of  allowing  the  Na- 
tional Electric  Signal- 
ing Company  to  dem- 
onstrate, under  service 
conditions,  the  effec- 
tiveness of  the  appara- 
tus it  has  supplied  to 
the  Navy  Department. 
The  sending  part  of 
the  radio  apparatus 
was  designed  under  tin- 
direction  of  Prof.  K.  A. 
Fessenden  in  1908.  It 
was  constructed  and 
had  a  preliminary  test 
about  three  years  ago, 
but  was  not  placed  hi 
its  present  location  un- 
til last  winter  owing  to 
unexpected  delays  ex- 
perienced by  the  Navy 
I  department  in  secur- 
ing a  suitable  site.  I  In- 
receiving  apparatus  has 
been      redesigned       in 

order     that      c  e  r  t  a  i  n 
improvements  in  mountin 
could   be   employed 


the  several  rather  delicate  parts 
The   whole    fundamental    part    of    the 
design,  however,  does  not   depart   from  that   originally  pro- 
posed by  Professor  Fessenden. 

A  somewhat  detailed  description  of  this  station  having 
already  appeared  in  these  columns  on  Jin.  1 S.  [913,  it  will 
suffice  for  the  purposes  of  the  present  article  to  give  .1  very 
brief  outline. 

Arlington   S i  anon-   I- quipmi  n  1 

I'lie  Arlington  radio  station  is  locale. 1  on  the  brow   of  the 


hill  at  the  extreme  southern  corner  of  the  Fort  Myer 
Reservation,  overlooking  the  city  of  Washington.  The 
towers  supporting  the  antenna  were  designed  by  the  engi- 
neers of  the  Bureau  of  Yards  and  Docks  and  were  erected 
b)  the  Baltimon   brii  on  of  the  Carnegie  Steel  Com- 

pany.    Use  is  made  of  three  towers  located  at  the  angles 

of  an  isosceles  triangle, 
one  side  of  which  runs 
nearly  north  and  south 
and  has  at  each  of  its 
extremes  a  450  -  ft. 
tower,  while  at  the 
other  angle  a  600-ft. 
tower  is  located.  The 
distance  between  the 
two  450-ft.  towers  is 
350  ft.,  while  that  be- 
tween the  centers  of 
the  450-ft.  towers  and 
the  600- ft.  tower  is 
400  ft.  These  towers 
are  carried  on  concrete 
columns  and  are  pro- 
vided with  an  insulat- 
ing plate  of  marble, 
the  weight  of  the  tower 
being  distributed  over 
this  plate  by  means  of 
a  steel  casting.  Each 
tower  has  four  legs  and 
four  supporting  col- 
umns. An  excellent 
idea  of  the  arrange- 
ment of  these  towers, 
together  with  the  sup- 
port, can  be  secured 
from  Figs.  I  and  2. 

The  antenna  carried 
by  these  towers  con- 
sists  of  three  horizon- 
tal antennas  between 
the  three  towers,  of  a 
and  supported  in 
a  manner  similar  to 
that  employed  on  the 
-hip  installations, 
except  that  the  spread 
of  the  wires  and 
the  number  of  wires 
are  c  0  n  S  i  d  e  r  a  b  1  y 
greater.  These  three 
antennas  are  supplemented  by  an  additional  spread  of 
wires  winch  is  secured  by  means  of  a  cable  supported  be- 
tween the  two  smaller  towers  and  to  which  is  attached,  at 
intervals  of  10  ft.,  the  antenna  wires,  which  are  carried  up 
to  .1  spreader  supported  by  the  6oO-ft  tower.  All  of  these 
antennas  an  jether  and   form   in  effect  one  enor- 

mous fan-shaped  antenna,  the  upper  corner  of  which  is 
g  round  while  the  lower  side  is 
slightly  less  th. mi  450  1:.  above  ground.  These  antennas 
are  nil  insulated  by  means  t^i  porcelain  disks,  such  as  are 
ordinarily    employed    in    the    construction    of    high-' 
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energy-transmission  lines,  arranged  in  series,  as  many  as 
ten  being  employed  to  provide  the  necessary  insulation.  The 
connection  from  this  antenna  to  the  station  is  made  at  the 
middle  of  the  antenna  between  the  two  smaller  towers  by 
means  of  a  grid  of  wire  which  leads  directly  down  to  a 
pole  on  which  is  mounted  a  switch  by  means  of  which  the 
antenna  can  be  connected  to  either  the  sending  or  the  re- 


FIG.    2 GROUNDING    SWITCH    ON     INSULATED    TOWER    LEG 

ceiving  rooms  or  can  be  connected  directly  to  ground  in 
order  to  protect  it  from  lightning  discharges. 

The  operating  house,  which  is  also  illustrated  in  Fig.  1. 
is  a  two-story  brick  building  divided  into  two  separate  and 
distinct  parts  in  order  that  the  noise  and  vibration  pro- 
duced by  the  heavy  sending  machinery  can  be  eliminated 
from  the  receiving  room,  where  quiet  is  necessary  in  order 
to  secure  the  best  receiving  conditions.  All  the  sending 
apparatus  is  mounted  in  the  large  room  provided  for  this 
purpose,  the  rest  of  this  part  of  the  building  being  occupied 
by  a  machine  shop,  a  laboratory  and  offices  of  the  officers 
in  charge  of  the  navy  radio  service.  All  of  the  receiving 
apparatus  is  mounted  in  a  sound-proof  room  in  the  other 
part  of  the  building,  in  which  are  also  the  living  quarters 
of  the  employees  of  the  station,  together  with  a  laboratory 
for  carrying  on  certain  investigations  of  such  a  character 
as  not  to  interfere  with  the  receiving  operations  of  the 
station. 

The  energy  for  the  operation  of  the  sending  equipment 
is  secured  from  the  Potomac  Light  &  Power  Company  and 
is  delivered  to  the  station  in  three-phase,  25-cycle  alternat- 
ing-current form.  This  energy  is  used  to  run  a  200-hp 
Westinghouse  synchronous  motor,  which  drives,  in  addition 
to  a  direct-current  generator  for  exciting  purposes,  a  100- 
kw,  500-cycle  General  Electric  single-phase  alternator.  The 
emf  from  this  alternator  is  stepped  up  by  means  of  a  Gen- 
eral Electric  transformer  to  approximately  25,000  volts,  the 
energy  being  used  to  charge  Fessenden  compressed-air  con- 
densers which  are  in  turn  discharged  by  means  of  a  syn- 
chronous rotary  spark  gap,  through  a  high-frequency  oscil- 
lating circuit.  The  latter  by  means  of  an  oscillation  trans- 
former feeds  the  energy  directly  into  the  antenna  circuit. 
The  control  of  the  current  in  sending  is  effected  by  means 
of  a  remote-control  switch  which  interrupts  the  circuit  be- 
tween the  generator  and  the  transformer  in  the  process  of 
making  dashes  and  dots  for  the  Morse  code.  This  control 
switch  is  operated  by  means  of  an  ordinary  telegraph  key 


placed  in  the  operating  room  where  the  messages  are  re- 
ceived. Use  is  made  of  an  elaborate  switchboard,  on  which 
are  mounted  the  necessary  instruments  for  indicating  the 
condition  of  each  of  the  several  circuits. 

The  character  of  radiation  sent  out  by  this  equipment  is 
very  pure  in  its  wave  form,  being  practically  seven  times  as 
good  as  that  fixed  as  the  legal  limit  by  legislation  which 
became  effective  last  summer.  This  purity  of  radiation  is 
due  in  a  large  measure  to  the  low  resistance  of  the  antenna, 
but  in  order  that  best  advantage  may  be  taken  of  this  con- 
dition very  accurate  tuning  of  the  oscillation  circuits  in  the 
sending  apparatus  is  required.  The  low  resistance  of  this 
antenna  is  in  a  large  measure  due  to  the  large  amount  of 
copper  employed  in  the  antenna  proper,  together  with  the 
fact  that  an  enormous  wave-chute,  consisting  of  a  great 
network  of  buried  copper  wires  covering  several  acres,  is 
employed  as  a  means  of  making  the  ground  connection. 

It  is  worthy  of  note  in  passing  that  the  transmitting  ap- 
paratus of  this  station  employs  a  high  spark  frequency — 
that  is,  1000  sparks  per  second — and,  further,  that  this 
equipment  was  the  first  one  contracted  for  by  the  govern- 
ment in  which  it  was  proposed  to.  employ  such  high  spark 
frequency.  High  spark  frequency  has  now  become  stand- 
ard practice.  In  its  ability  to  transmit  successfully  through 
atmospheric  disturbances  it  gives  vastly  superior  results 
over  those  achieved  by  the  old  low  spark  frequency,  which 
suffered  such  serious  interruptions  in  the  transmission  of 
messages  during  certain  periods  of  the  year.1 

The  constants  of  the  antenna  taken  after  adjustment 
for  the  test  were  as  follows:  Capacity,  0.0 1  microfarad; 
inductance,  0.123  millihenry,  and  an  equivalent  resistance  of 
2  ohms.  The  power  input  was  about  72  kw  and  a  wave- 
length of  3800  m  was  used,  experiments  having  shown  this 
to  be  the  best  for  sending  to  the  ship.  The  oscillations 
are  particularly  persistent,  the  logarithmic  decrement  per 
complete  period  being  only  0.031. 

That  the  insulation  of  the  antenna,  switches,  etc.,  is  ample 
is  evidenced  by  the  absence  of  any  corona  during  operation 
at  the  maximum  voltages  employed. 


FIG.    3 HETERODYNE    AND    RECEIVING    EQUIPMENT 

One  feature  that  attracts  the  attention  of  every  one 
familiar  with  high-power  radio  installations  is  the  compact 
arrangement  of  the  sending  set.  This  has  been  brought 
about  largely  by  the  employment  of  compressed-air  con- 
densers,  supplemented  by   an   assembling  of   parts   to  the 
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best  advantage.  The  arrangement  of  the  apparatus  and 
the  connections  are  clearly  shown  in  Fig.  4.  The  use 
of  compressed-air  condensers  not  only  economizes  in  floor 
space  but  also  increases  the  operating  efficiency  very  mate- 
rially. A  total  capacity  of  0.126  microfarad  in  compressed- 
air  condensers  is  used.  The  dielectric  losses  of  glass  and 
oil  when  subjected  to  the  high  frequencies  employed  in  this 
service  are  very  serious  and,  aside  from  the  actual  dncrgy 
loss,  cause  considerable  trouble  from  heating  with  its  re- 
sultant difficulties.  The  compressed-air  condenser  is  notably 
free  from  such  losses.2 

The  receiving  equipment  consists  of  condensers  and  in- 
ductances together  with  a  suitable  oscillation  transformer, 
all  being  provided  with  means  of  adjustment  which  permit 
the  accurate  tuning  of  each  of  these  several  elements  so  as 
to  secure  the  best  possible  results.  The  detectors  employed 
are  the  Fessenden  liquid  barretter*  and  the  Nescon  crystal 


a  synchronous  rotary  gap,  through  oscillation  devices  for 
energizing  the  antenna.  All  of  these  devices  were  of  the 
same  type  as  that  employed  at  Arlington,  previously  de- 
scribed. This  equipment  has  been  in  service  in  the  navy 
since  1909  and  was  supplied  by  the  National  Electric  Sig- 
naling <  lompany  as  part  of  the  same  contract  on  which  the 
apparatus  installed  at  Arlington  was  supplied.  The  re- 
ceiving apparatus  on  the  cruiser  Salon  is  a  duplicate  of  that 
employed  at  the  Arlington  station. 

The  Tesi 

The  actual  operation  of  the  radio  equipment  during  the 
test  was  in  charge  of  the  engineers  of  the  contractor,  the 
operators  being  supplied  by  the  contractor  also.  The  mes- 
sages transmitted  were,  however,  supplied  by  the  navy 
officer  in  charge  of  the  station  and  by  the  captain  in  the 
.1  '    of  the  ship.      These  messages  were  in  most  part  news 
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detector.'    The  arrangement  of  these  instruments  is  shown 
in  Fig.  3. 

In  addition  to  the  receiving  apparatus  described  above  the 
heterodyne  receiver'''  was  employed  at  times  when  the  sig- 
nals were  exceedingly  faint,  or  when  interference  from 
Other  stations  was  apt  to  prevent  accuracy. 

"Salem"  Equipment 

The  equipment  on  the  cruiser  Salem  consisted  of  the 
usual  type  of  antenna  supported  OH  spreaders  earned  from 
insulators  attached  to  the  tops  of  the  masts.  This  antenna 
was  160  ft.  long  and  40  ft.  in  spread.  The  sending  equip 
ment  consisted  of  a  10-kw  General  Electric  motor  generator 
set  delivering  500-cycle,  single-phase  current  to  a  trans 
former  which  raised  the  emf  to  (2,500  v.. Us  to  charge  com 
pressed-air  condensers  which  were  discharged,  by  means  of 

"U.  S.  patent  r'U. ;.-,-;  applied   foi    Man   1  1905;   issued   Tutv    I 
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items,   ih,    mu,    from   Arlington   being   taken   mostly   from 

llir  duly  press  and  consisting  largely  of  reports  of  the  wars 
in  Turkey  and  Mexico,  while  those  from  the  ship  were 
reports  regarding  progress  of  the  ship,  weather  r< 
reports  of  derelicts,  and  finally,  when  Hearing  the  lOOO-mile 
point,  poetry.  The  fact  that  Mexican  and  Turkish  names 
were  successful!}  transmitted  in  a  large  numbi 
dispatches  from  Arlington  should  he  sufficient  proof  of  the 

accuracy    of    the    transmission    and    of    the    severity    of    the 
test. 

The  cruiser  Salem  left  the  League  Island  Navj   Yard  on 
Feb.   is  1m iiin.l   for  Gibraltar  for  the  sole  purpose  of  con- 
ducting  radio  telegraphic   tests,   and   primarily    for   ll 
of  the  apparatus  described  abo 

l 'he  ust  arrangements  provided  for  foil  iules: 

Arlington  to  call  the  Salem  and  send  test  D's  and 
for  fifteen  minutes,  starting  at  7  o'clock:  then,  without  wait- 
ing for  reply  from  the  ship,  to  send  four  1  'plied 
by  the  officers  in  charge  of  the  station  and  averaging  about 
thirty  words  each,  thes,  1  not  more 
than  three  times.     Then  the  Salem  at  S  o'clock  started  send- 
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mg  D's  and  dashes  for  fifteen  minutes,  at  the  end  of  which 
she  sent  four  messages  supplied  by  the  ship's  captain 
program   was   carried  out   twice   a   day,   being    n 
the  afternoon  between  1 130  and  3:30.    An  additional  sched 
ule  was  run  in  the  evening  for  the  convenience  of  the  engi- 
neers in  immediate  charge  of  the  test,  but  this  had  no 
"ii   the  official  test.     The  official  distance  of  transmission 
was   taken  as  the  greatest  distance  at  which   a  successful 
transmission  of  all  four  messages  was  accomplished  without 
the  failure  of  any  intervening  schedule.    A  condition  of  the 
test  designed  to   provide   for  possible  emergencies  allowed 
it  to  continue  without  prejudice  in  the  event  of   failure  to 
receive   one    schedule,    provided    the    next    three    schedules 
were  received  at  the  same  distance. 

An  idea  of  the  currents  received  can  be  gained  from 
microammeter  readings  taken  in  the  early  part  of  the  test 
When  the  Salem  was  approximately  240  miles  away  in  the 
Arlington  receiving  apparatus  there  was  7  micro-ami)  in 
the  receiving  telephone  circuit,  while  in  the  Salem's  there 
was  approximately  35  micro-amp.  The  signal  receive.  1  at 
Arlington  at  this  point  was  about  1200  times  as  strong  as 
one  at  the  limit  of  audibility. 

Arlington  succeeded  in  receiving  all  messages  sent  from 
the  Salem  until  1000  miles  was  exceeded.  Subsequently, 
after  the  lapse  of  one  schedule  only,  all  messages  were  re- 
ceived from  1300  miles.  In  view  of  the  1000-mile  trans- 
mission fully  meeting  the  guaranteed  range,  no  effort  was 
made  to  establish  the  higher  limit  of  1300  miles.  It  is  quite 
probable  that  that  distance  could  have  been  worked  success- 
fully as  the  limit  of  reliable  communication  if  the  attempt 
had  been  made.  The  signal  received  from  the  Salem  at 
the  1000-mile  point  of  the  test  was  approximately  twenty 
times  as  strong  as  required  for  mere  audibility,  and  by 
employing  the  heterodyne  it  was  easily  read  by  two  oper- 
ators simultaneously,  each  with  a  separate  pair  of  tele- 
phones. The  signal  received  by  the  Salem  at  this  point  was 
500  times  as  strong  as  the  minimum  audibility  signal.  The 
Salem  succeeded  in  receiving  all  messages  sent  from  the 
Arlington  station  until  2375  miles  had  been  passed,  after 
which  such  communication  as  was  had  was  too  feeble  and 
unreliable  to  meet  the  full  requirement  of  continuous  com- 
munication ability. 

The  transmission  distances  by  night  were  considerably 
in  excess  of  those  secured  during  the  daylight  hours.  The 
Salem  was  able  to  copy  messages  until  she  was  very  nearly 
across.  In  fact,  she  was  able  to*  hear,  but  not  copy.  Arling- 
ton when  lying  in  the  harbor  at  Gibraltar.  The  night  mes- 
sages sent  from  the  Salem  were  read  without  difficulty  up 
to  approximately  1600  miles  and  parts  of  messages  were 
read  at  distances  up  to  approximately  2200  miles. 

When  account  is  taken  of  the  test  conditions  under  which 
were  determined  the  daylight  limits  of  reliable  communica- 
tion, of  1000  and  2375  miles  for  the  Salem  and  Arlington 
stations  respectively,  one  realizes  that  something  out  of  the 
ordinary  has  been  accomplished  in  radio-telegraphic  work- 
ing. This  test  eliminated  the  freak  transmissions,  such  as 
are  quite  frequently  reported  in  the  daily  press,  and  the 
limits  set  do  not  by  any  means  indicate  what  may  be  accom- 
plished under  particularly  favorable  conditions.  An  indi- 
cation of  what  may  be  looked  for  along  these  lines  is  given 
by  the  recently  reported  performance  of  a  set  at  Key  West, 
of  the  same  make  but  of  only  about  one-quarter  the  rating, 
which  was  heard  one  night  recently  at  Cairo,  Egypt,  some 
7000  miles  away. 

It  is  difficult  to  estimate  the  value  of  such  a  station  to 
the  government.  It  has  many  uses,  such  as  sending  out 
at  regular  times  warnings  of  storms,  derelicts,  icebergs, 
etc.,  and  time  signals  for  the  ships  at  sea.  In  addition  to 
these,  the  Navy  Department  has  enormously  increased  its 
control  of  the  war  vessels,  as  it  can  issue  orders  that  can 
be  dispatched  immediately  to  every  point  within  a  range 
of  2400  miles  and  at  night  to  a  distance  considerably  greater 
than  this. 


Application  of  Motors  in  Mining  and  Mill  Installa- 
tions in  Colorado 

By  W.  J.  Canada 
In  an  article  on  "Electricity  in  Metal  Mining  in  Colorado," 
which  appeared  in  the  Dec.  7,  1912,  number  of  the  Electri- 
cal World,  the   wide   application  of  electricity   for  driving 

rABLE   1. THE  COLBURN   MINING  &  MILLING  COMPANY,  VICTOR, 

COL. 

Shaft  house,   cyanide  mill   and   auxiliary  buildings,  producing  and   reducing 

"re  at  as  low  values  as  S2.50  per  ton;  capacity  mill,  300  tons  ore  in 

twenty-four  hours;  four  mine  motors,  rated  at    57  hp.;  eleven   mill  motors, 

rated  at  32';  hp;  energy .  440- volt,  31-cycle.  alternating-current,  three-phase. 
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hoists,  pumps,  drills,  fans,  railways  and  in  various  processes 
directly  connected  with  the  recovery  of  precious  metal  from 
ore  was  described  at  length.  In  the  present  article  are 
incorporated  data  on  a  number  of  actual  installations  in 
Colorado,  the  motor  equipment  of  the  various  departments 
being  given  in  tabular  form  with  other  information. 

ADVANTAGES    OF    ELECTRIC    DRIVE. 

From  the  mine  and  mill   standpoints,  which  are  usually 
combined  in  successful  ventures  by  erecting  the  mill  near 
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the  mine  plant,  the  advantages  of  electric  drive  apply  to 
many  of  the  most  important  features.  A  saving  is  generally 
effected  in  first  cost  by  the  possibility  of  power  division, 
making  it  feasible  to  avoid  costly  installation,  operation  and 
maintenance  of  line  shafting  and  belting,  and  a  ready  in- 
crease in  economy  has  been  effected  in  several  cases  by 
changing  to  motor  drive,  assuring  constant  speed  for*  mills, 

TABLE    II. — THE    PORTLAND    GOLD    MINING    COMPANY,    VICTOR, 

COL. 

Cyanide  mill  and  auxiliary  buildings,  handling  profitably  ores  as  low  as  $2.50 
per  ton;  capacity,  700  tons  ore  in  twenty  Eoui  hours;  2  I  mil]  mot< ire,  rated 
at  1050  hp;  energy,  440-volt,  31  i  ycle,  alternating-current,  three-phase. 
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pumps,  tables  and  feeds.  The  unified  plant  provide 
further  advantages  of  convenience  and  possibility  of  ready 
repair  of  motors,  enabling  all  of  the  attention  of  the  miners 
and  mill  hands  to  be  given  to  the  real  work  of  getting  out  the 
ore  and  treating  it  to  recover  the  metals  in  paying  quanti- 
ties. In  addition  to  these  operating  advantages,  the  con- 
siderable  decrease    in    the    fire-insurance    premiums    of    the 


well-wired  electrically  driven  mine  compared  with  those  of 
the  steam-driven  mine  may  be  cited  as  a  saving  not  to  be 
overlooked. 

The  sole  disadvantage  pointed  out  against  the  electrically 
driven  mine  has  been  that  it  is  more  liable  to  sudden  break- 
down due  to  failure  of  some  part  of  the  system  than  is  one 
run  from  a  private  steam-driven  plant.  This  is  still  used  as 
an  argument  against  electrical  operation  in  sinking  shafts. 

MINING    AND     MILL    INSTALLATIONS. 

As  samples  of  highly  desirable  load  conditions  in  metal 
reduction  mills  the  condensed  notation  contained  in  Table  I 
may  be  of  interest.  The  mill  referred  to  in  this  table  has 
been  operated  under  rather  adverse  conditions  since  its  re- 
cent installation.     A  sample  day  in  April,  1912,  under  more 

TABLE    III. THE    PRIM0S     MINING    4    MILLING    COMPANY, 

LAKEWOOD,   COU 
Tungsten  wet  concentration  mill   handling  ores  carrying  from  S10  to'  $500 


per  ton  in  tungsten  acid;  capacity,  40  tons  per  twenty-tour  hours;  eight  i 
motors,  rated  at  130  hp;  energy,  440-volt,  25-cyclc,  three-phase. 
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favorable  operating  conditions,  shows  a  five-minute  peak 
ot  225  kw.  a  minimum  of  iqo  kw  and  an  average  of  200  kw 
for  twenty-four  hours.  The  readings  were  taken  with  re- 
cording  instruments.  The  energy  is  supplied  by  the  Arkan- 
sas Valley  Railway,  I  ight  &  Tower  Company  to  three  100- 
kw.   _•  1  It   transformers,  which   are  placed  in  the 

rem  forced-concrete  substation  of  the  Colburn  Company. 
Graphic  meters  are  installed  which  record  the  total  load 
and  the  load  of  each  department,  and  the  daily  readings  of 
these  meters  are  tabulated  by  the  plant  electrician. 

In  July.  1  <)  1  _■.  the  mill  of  the  Portland  Gold  Mining  Com- 
at  Victor,  Col.,  referred  to  in  Table  II.  in  treating 
15,003  tons  of  ore  consumed  325,400  kw-hr.  and  showed  as 
its  greatest  five-minute  peak  545  kw..  indicating  a  loa.]  fac- 
tor of  83  per  cent.  Energy  is  supplied  to  the  steel  substa- 
tion   of    this    company    by    the    power   company    mentioned 
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above,  and  it  is  taken  directly  through  the  six  100-kw  trans- 
formers which  are  protected  by  electrolytic  lightning  arrest- 
ers to  recording  instruments  arranged  in  the  same  fashion 
as  those  just  described.  The  power-factor  at  this  plant 
averages  87  per  cent. 

The  mill  of  the  Primos  Mining  &  Milling  Company  at 
Lakewood,  Col.,  treated  approximately  1100  tons  of  tung- 
sten ore  in  July,  1912,  with  a  maximum  demand  of  55  kw, 
a  minimum  of  37  kw  and  an  average  of  43  kw.  The  chief 
cause  for  the  variation  was  the  8-kw  crusher  load,  but  this 
never  occurs  during  the  6-kw  lighting  peak.  The  Central 
Colorado  Power  Company  furnishes  energy  at  13,000  volts 
and  25  cycles  to  the  substation  of  the  Primos  company, 
where  it  is  stepped  down  to  440  volts  for  motor  circuits  and 

TABLE    IV. THE   WOLF   TONGUE    MINING   &    MILLING   COMPANY, 

NEDEVLAND,  COL. 

Tungsten  wet  concentration  mill  handling  $10  to  $500  ores;  capacity,  10  to 
12  tons  per  ten-hour  day  usually  run;  largely  custom  mill;  three  mill  motors, 
rated  at  130  hp;  energy.  440-volts,  25-cycle,  three-phase. 
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engine  through  a  belt.  The  supply  to  the  waterwheel  is 
under  a  70-ft.  head  but  is  unavailable  during  two  months 
of  the  year  owing  to  extreme  cold  weather.  Data  gathered 
from  the  operation  of  this  mill  are  given  in  Table  IV. 

DEVELOPMENT   OF   THE   CRIPPLE   CREEK   DISTRICT. 

The  foregoing  data  establish  the  fact  that  a  mining  and 
milling  load  is  a  highly  desirable  addition  to  the  business 
of  a  central  station.  In  the  Cripple  Creek  mining  district, 
which  comprises  about  18  sq.  miles  and  is  devoid  of  water- 
power,  this  industry  has  been  developed  as  it  has  in  no  other 
place  in  the  country.    When  this  district  was  discovered  in 

TABLE    V.— CRIPPLE    CREEK    DISTRICT    ELECTRIC    INSTALLATIONS. 


6600  volts  to  small 
mines  near  Victor, 
2300  volts  to  lighting 
Victor  and  Goldfield. 

6600  volts  to  small 
mines  near  Bull  Hill. 


Ark.  Val.,  Bull 
Hill  substation, 
100%  P.F.  Syn. 
Cond. 

Ark.  Val..  Bad- 
ger   substation 


Colburn  mine 
and  mill,  sub- 
station. 

Independence 
mill,  substation 


mil 


Anaconda  mine 

Blue  Flag  mine 
and  mill. 

Copeland  sam- 
pler. 

Crescent  mine. . . 

Drainage  tunnel. 

El  Paso  mine 
and  mill. 

Elkton  mine  and 

mill. 
Hagle  sampler. 
Findley         mine 

and  mill. 

Golden  Cycle 
mill.       ' 

Vindicator. 


M  iscellaneous. 


Total  installa- 
tion, July.  1912 


♦Not  metered  separately  for  different  departments. 

1 10  volts  for  lighting  purposes.     Data  from  this  mill  are 
given  in  Table  III. 

Another  mill  handling  tungsten  ore  and  obtaining  its 
power  from  the  same  source  as  the  Primos  company  is  the 
Wolf  Tongue  Mining  &  Milling  Company,  of  Nederland, 
Col.,  which  is  referred  to  in  Table  IV.  This  mill  has  in 
connection  with  the  electrical  drive  a  private  steam  plant 
for  use  during  the  winter  months  and  as  a  producer  of 
emergency  power.  This  emergency  plant  is  installed  in  a 
concrete  building  and  consists  of  one  8o-hp  return-tubular 
boiler,  one  150-hp  Chuse  high-speed  engine,  one  150-hp 
Leffel  waterwheel,  one  125-kw,  three-phase  generator  and 
one  three-panel  switchboard  fitted  with  necessary  acces- 
sories. The  generator  may  be  connected  to  either  the  en- 
gine or  the  waterwheel  by  an  interlocking  clutch,  the  con- 
nection  to   the   waterwheel   being  direct   and   that   to   the 


6600  volts  to  small 
mines  near  Cripple 
Creek. 

2300  volts  to  lighting 
Cripple  Creek. 

Mine  and   mill,  motor 
vice    and    lighting. 

Mill  and  mine,  motor 
service   and   lighting. 

Mill  only,  motor  ser- 
vice and  lighting 
(mine  on  6600-volts). 

Operate  Cripple  Creek 
high  and  low  line 
electric  railway. 


5  hp  mach.,  15  hp  bl. 
sm.,  30  hp.  washer. 
25  hp  fan,  75  hp — . 


175  hp  compres.  30  hp 
hoist,  2  hp  assay,  5 
hp  washer,    10  mach. 

85  hp  mills,  15  hp 
trans,  gen.,  5  hp 
convey,  5  hp  convey. 

10  mach.,  175  hp  com- 
pres., 5  hp  assay,  1 
hp  bl.  sm..  10  hp 
convey.,  10  hp  wash- 


Town  lighting  omitted. 
All  railway,  motor, 
and  mine  and  mill 
lighting  included. Kw- 
hr.  metered:  April, 
1.397,440;  May,  1,- 
383,150;  June,  1,- 
171.114;  Monthly 

average,  1,317,234. 
Daily,   1830. 


Average  hp  demand  per  installed  transformer  hp 0.407 

Average  hp  demand  per  installed  motor  hp 0.315 

Maximum  five-minute  peak  at  9-10  a.m.  (no  lighting  load),  kw.  2900-3000 

Maximum  five-minute  peak  at  7-8  p.m.  (no  mine  load),  kw.  .  .  .  1900-2200 

Load-factor,  twenty-four-hour,  on  basis  five-minute  peak 0.62 

Motor  hp  installed  per  substation  hp 1  .29 

Motor  hp  installed  per  inhabitant  district 0.65 

Motor  hp  installed  per  square  mile  served 433 

Yearly  kw-hr.  demand  (motor  service)  per  inhabitant  district.  113.17 


1891  the  population  jumped  to  50,000  inhabitants,  but  this 
has  recently  decreased  owing  to  the  application  of  inten- 
sive operation  of  the  mines  as  opposed  to  the  old  and  waste- 
ful methods.  The  total  value  of  production  remains  nearly 
constant  at  $1,200,000  a  month,  but  the  grade  of  ore  now 
handled  is  very  different  from  that  of  former  times,  the 
value  running  less  than  $3.50  per  ton  now,  when  formerly 
$300  per  ton  was  obtained  from  some  of  the  mines.  The 
amount  of  ore  now  mined  monthly  in  the  district  averages 
80,000  tons,  and  the  average  value  is  $15  per  ton.    Approxi- 
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mately  one-third  of  this  is  now  hoisted  electrically,  and 
about  the  same  amount  is  treated  in  the  electrically  driven 
mills  of  the  district,  which  are  operated  twenty-four  hours 
a  day  and  vary  not  over  20  per  cent  from  the  average  load. 
The  load  factors  of  the  stations  of  this  district  are  now 
increasing  owing  to  the  increasing  load  from  the  mills  and 
the  decrease  in  the  lighting  load  of  the  towns,  due  to  de- 
crease in  population. 

The  decrease  in  the  lighting  load  is  not  at  all  alarming 
inasmuch  as  the  increase  in  the  use  of  electricity  in  the  past 
five  years  lias  amounted  to  100  per  cent  and  during  the  year 
of  191 1  an  increase  of  20  per  cent  was  made  in  the  district. 
Formerly  this  load  was  carried  by  the  Colorado  Light  & 
Power  Company  of  (anon  City  and  the  Suburban  Traction 
&  Lighting  Company  of  Pueblo,  with  a  steam  plant  at 
Pueblo  and  a  hydroelectric  plant  at  Skaguay.  But  during 
the  past  year  these  two  companies  have  been  taken  over 
by  the  Arkansas  Valley  Railway,  Light  &  Power  Company, 
and  all  of  the  power  stations  are  now  interconnected  with 
24,000-volt  transmission  lines. 

These  lines  enter  the  main  substation  of  the  Arkansas 
Valley  company  at  Victor  at  24,000  volts,  and  there  the  ten- 
sion is  stepped  down  to  6600  volts  for  local  distribution  to 
the  substations  of  the  various  mining  companies.  At  the 
various  company  substations  a  second  transformation  takes 
place  and  the  energy  goes  to  the  motors  at  440  volts.  The 
primary  lighting  circuit  which  serves  the  city  of  Victor  is 
operated  at  2300  volts  and  the  secondaries  carry  a  potential 
of  tio  volts. 

Metal  mining,  especially  gold  mining,  is  an  industry  which 
is  marked  in  the  public  mind  because  of  its  instability.  But 
the  recent  installations  of  permanent  mills  where  large 
though  low-grade  ore  bodies  arc  available  tend  to  offset  this 
general  opinion.  A  glance  at  Table  V,  which  is  a  tabula- 
tion of  the  electrical  installations  in  the  Cripple  (reek  dis- 
trict, will  show  what  an  important  factor  electricity  is  in 
this  development. 


Battery-Driven  Tractor  for  Switching  Freight  Cars 
in  City  Streets 

What  has  been  aptly  designated  as  "the  most  powerful 
electric  automobile  ever  built"  is  now  in  the  service  of  the 
Pennsylvania  Railroad  at  its  fcrscv  City  yards  for  moving 
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freight  ears  through  city  streets  where  locomotives  are  not 
available  or  desirable.  This  14-toii  tractor  is  arranged  to 
run  on  the  ground,  the  7-ft.  tread  of  its  rubber-tired  wheels 
easily  spanning  the  standard  track.  The  car  can  thus  be 
maneuvered  around  an  ordinary  train,  since  its  movement 
is  not  confined  to  the  rails.  A  normal  drawbar  pull  of 
8000  lb.  is  developed,  which  can  be  increased  to  a  maximum 


of  21,500  lb  if  required.  Running  light,  the  tractor  main- 
tains a  speed  of  about  6  miles  per  hour. 

Energy  for  the  two  20-hp  General  Llectric  motors  is 
supplied  by  eighty  cells  of  Edison  A-12-H  storage  battery, 
weighing  4350  lb.  Herringbone  gears  connect  the  motors 
to  the  countershafts,  a  total  reduction  of  1  to  40  being  ob- 
tained at  the  wheelshafts.  The  tractor  utilizes  all  four 
wheels  for  driving,  steering  and  braking.  With  this  ar- 
rangement the  car  can  be  turned  in  a  circle  of  20-ft.  radius. 
By  means  01  duplicate  equipment  in  the  cab  the  tractor  can 
also  be  operated  in  either  direction  from  either  position. 
Compressed  air  actuates  the  internal  expanding  brakes  in 
the  four  wheels.  An  arrangement  of  interlocks  prevents 
the  controller  being  operated  to  turn  on  power  while  the 
brakes  are  set.  Through  standard  hose  connections  com- 
pressed air  is  also  supplied   for  braking  the   freight  cars. 

In  over-all  length,  including  the  M.  C.  B.  couplers  with 
which  the  tractor  is  equipped,  it  measures  23  ft.,  19.5  ft. 
of  which  is  the  chassis.  The  wheelbase  distance  between 
the  5-ft.  rubber-block-tired  wheels  is  12  ft.,  the  gage  being 
7  ft.  The  over-all  width  of  the  machine  is  8  ft.  4  in.  and 
the  height  n  ft.  3  in.  The  tractor,  which  weighs  28,850 
lb.,  was  built  in  the  Altoona  (Pa.)  shops  of  the  Pennsyl- 
vania Railroad.  While  being  tested  at  Altoona  it  success- 
fully bucked  one  of  the  largest  steam  locomotives  in  the 
Pennsylvania's  service,  moving  three  freight  cars  against 
the  traction  of  the  locomotive  with  wide-open  throttle. 


Electromechanics    Research     Laboratory     at 
Columbia  University 

B'J      I.    II.    MORECROFT 

Through  the  generosity  of  an  anonymous  donor  the  de- 
partment of  electromechanics  of  Columbia  University 
received  recently  the  sum  of  $20,000  for  much-needed  equip- 
ment to  carry  on  research  work  along  various  lines  in  the 
held  jointly  occupied  by  physics  and  electrical  engineering. 
Below  is  given  a  brief  description  of  the  new  apparatus  in- 
Mailed  in  the  laboratory  together  with  an  outline  of  the 
research  work   for  which  the  laboratory  is  suited. 

The  laboratory,  winch  is  under  the  directorship  of  Prof. 
M.  I.  Pupin,  occupies  tlu  complete  basement  of  the  Phil- 
osophy Building.  All  tin  1 are  well  lighted  and  fin- 
ished and  form  pleasant  workshops  for  the  research  stu- 
dents. In  addition  to  the  office  of  the  director  there  are 
two  very  large  research  moms  and  two  smaller  rooms  for 
the  same  purpose,  a  well-equipped  machine  shop,  a  lecture 
room  in  which  are  model-,,  demonstration  apparatus,  etc.. 
and  a  photographic  dark-room.  The  machine  shop  is 
equipped  with  modern  motor-driven  tools  for  working 
metal  and  wood  an  delusively  for  construction  of 
such  special  appai  ll  not  be  bought.  Anyone  fam- 
iliar with  research  work  can  appreciate  tin  value  of  this 
shop  to  the  research  student  :  he  frequently  needs 
some  piece  of  equipment  which  is  of  a  special  kind  and 
not  on  the  market  but  which  can  generally  he  quickly  built 
with  proper  tools  and  equipment  by  a  skilled  mechanician. 

Each  research  room  is  equipped  with  a  switchboard  panel 
from  which   no-voll  is  available,  either 

direct   current   or  60  cycle  alternating  current.     In  addition 
i"  this  source  of  energy  many  small  motor  generatoi 
are  available  n  be  transported   from  one  room  to 

another,  so  that  the  motor-service  facilities  are  excellent. 
Constant  speed  is  obtained  either  by  synchronous  motors  or 
bv  direct-current  motors  driven  from  a  storage  battery  with 
tuning-fork     ■  B)     this    means    the    speed    of    a 

motor  may  be  held  constant  within  |i  12  per  cent. 

For  alternating-current  work  it  is  necessary  to  have 
available  a  wide  range  of  frequency.  From  various  alter- 
nators in  the  laboratory  it  is  possible  to  obtain  currents  of 
any  frequency  from  a  few  cycles  per  second  up  to  200,000 
cycles  per  second.     With  the  upper  frequencies  experiments 
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on  so-called  wireless  telephony  and  telegraphy  may  be 
readily  carried  out  and  such  things  as  skin  effect,  hysteresis 
at  high  frequencies,  etc.,  may  be  investigated. 

As  much  of  the  work  carried  out  in  the  past  in  the  labo- 
ratory has  had  to  do  with  wave  transmission,  it  is  natural 
to  find  here  proper  facilities  for  the  examination  of  wave 
phenomena.      Telephone   cables,   real   and   artificial,    loaded 


use  on  a  750-volt  line  there  is  a  400-mf  condenser,  and  for 
continuous  use  on  2000-volt  lines  a  40-mf  unit.  This  lat- 
ter condenser,  made  of  mica,  has  sufficient  capacity  to 
load  a  60-kva,  60-cycle  alternator  to  its  full  rating. 

The  high-frequency  General  Electric  generator  is  shown 
in  Fig.  4.  It  was  designed  to  have  a  full  load  of  1  kva  at 
200,000  cycles  per  second.     It  operates  at  a  speed  of  20,000 


FIGS.    I,    2   AND  3 LOADED   TELEPHONE   CABLE,    POWERFUL    WEISS   ELECTROMAGNET   AND   A    PROJECTING 


'ILLOGRAPH 


and  unloaded,  artificial  ocean  cables  and  energy-transmis- 
sion cables  are  at  hand,  and  the  student  interested  in  this 
line  of  work  can  carry  out  nearly  any  conceivable  test  in 
the  field.  A  section  of  loaded  telephone  cable  is  shown  in 
Fig.  1 ;  the  loading  coils  may  be  inserted  or  removed  at 
pleasure  and  the  resistance  of  the  line  can  easily  be  varied 
to  illustrate  the  comparative  effects  of  loading. 

A  General  Electric  oscillograph,  with  three  vibrators 
mounted  on  a  movable  table,  can  be  taken  from  one  room 
to  another.  This  is,  of  course,  the  instrument  relied  upon 
for  the  experimental  study  of  most  transient  phenomena. 
The  laboratory  is  also  equipped  with  a  Siemens  &  Halske 
projecting  oscillograph,  which  is  used  for  lecture  demon- 
stration. A  view  of  the  lecture  room  showing  this  oscillo- 
graph and  some  wave-forms  thrown  on  the  screen  is  given 
in  Fig.  3,  the  wave-form  on  the  screen  is  plainly  visible 
over  the  whole  lecture  room. 

For  investigating  the  effect  of  a  magnetic  field  on  light 
waves  a  very  powerful  Weiss  electromagnet  has  been  ob- 
tained. This  magnet,  shown  in  Fig.  2,  produces  a  flux 
density  in  the  air-gap  up  to  100,000  lines  per  sq.  in.  The 
very  heavy  currents  necessary  to  give  this  flux  density  gen- 


r.p.m.  and  its  rotating  member  has  a  peripheral  speed 
of  about  12  miles  per  minute.  The  high-speed  bear- 
ings are  equipped  with  forced-feed  oiling  as  may  be  seen 
in  Fig.  4.  Many  very  surprising  effects  are  noticeable  at 
once  when  working  with  currents  of  this  frequency;  for 
example,  an  ordinary  alternating-current  voltmeter  reads 
only  20  volts  when  connected  to  a  100-volt,  200,000-cyclc 
line.  The  inductance  of  the  meter,  negligible  for  ordinary 
frequencies,  becomes  so  great  at  these  high  frequencies  that 
its  reading  is  only  about  one-fifth  of  what  it  should  be. 
This  error  is  different  at  different  parts  of  the  scale  so 
that  ordinary  alternating-current  meters  are  not  at  all  suit- 
able for  these  frequencies;  hot-wire  or  static  instruments 
must  be  used. 

In  addition  to  the  special  pieces  of  apparatus  noted  in 
the  preceding  paragraphs,  there  are  numerous  variable  in- 
ductors, resistors,  galvanometers,  etc.,  for  ordinary  meas- 
urements. Vibrating  galvanometers  for  frequencies  from 
15  cycles  to  2000  cycles  per  second,  frequency  meters,  direct- 
current  galvanometers  with  extreme  sensibility,  alternating- 
current  ammeters  with  ranges  from  6  milliamperes  up  and 
other   apparatus  of  similar  nature   make  the   experimental 


FIG.     4 HIGH-FREQUENCY     GENERATOR 

erate  so  much  heat  in  the  field  coils  that  it  is  necessary  to 
have  them  water-cooled.  A  calibrated  bismuth  spiral  is 
used  to  measure  the  flux  density. 

The  laboratory  is  well  equipped  with  condensers  which 
are  required  in  many  experiments  in  electromechanics.  For 
constant  use  on  a  100-volt  alternating-current  line  there 
is  available  a  condenser  of  50b  mf  capacity;  for  continuous 


FIG.    5 APPARATUS    FOR    TESTING    AN    INDUCTION    GENERATOR 

equipment  very  complete.  One  of  the  research  rooms  is 
shown  in  Fig.  5.  In  the  work  at  present  being  carried  out 
one  experiment  may  require  apparatus  occupying  practically 
a  whole  room.  Such  is  the  experiment  for  which  Fig.  5 
shows  the  arrangement  of  apparatus ;  the  running  char- 
acteristics of  an  induction  generator  are  being  determined 
by  Wheatstone-bridge  measurement. 
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Central  Station  Management 


Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among  Successful  Utilities 


Ice  Manufacture  a  Good  Revenue  Getter 

After  having  operated  a  3-ton  ice  plant  in  connection 
with  its  electrical  generating  station,  an  Illinois  combination 
company  serving  a  town  of  2500  is  now  installing  an  addi- 
tional 12-ton  freezing  outfit,  bringing  its  total  ire-making 
capacity  up  to   15  tons  per  day. 

"We  consider  the  ice  proposition  a  good  revenue  getter," 
declares  the  manager,  "and  would  advise  all  central  sta- 
tions located  in  small  towns  to  go  into  it,  provided  they 
can  find  a  market  for  the  product." 


Central-Station  Office  at  Newport  News,  Va. 

The  accompanying  illustration  shows  a  night  view  of  the 
39-ft.  sign  in  front  of  the  Newport  News  office  of  the 
Newport  News  &  Old  Point  Railway  &  Electric  Company, 


A    39-FT.    CENTRAL-STATION    SIGN 

Hampton,  Va.  The  sign  contains  842  4-cp,  5-watt  tungsten 
lamps  operated  by  a  flasher.  The  outer  row  of  lamps  is 
colored  red  and  represents  a  belt  which  [Kisses  around  a 
pulley  at  the  bottom  and  a  motor  shaft  at  the  top.  Sur- 
mounting the  whole  is  a  representation  of  a  large  incan- 
descent lamp  from  which  rays  of  light  flash  at  intervals. 
The  words  "Light  &  Power"  remain  lighted  continuously 
The  sign  and  the  office  in  front  of  which  it  is  placed 
make  the  most  brilliantly  lighted  spot  on  the  main  street 
of  Newport  News,  and  advantage  is  taken  of  the  publicity 
thus  secured  to  display  within  the  office  all  kinds  of  electric 
household  devices  as  well  as  gas  appliances,  llic  window 
displays  are  changed  twice  .1  week,  but  the  showcases  in- 
side and  the  set  pieces  of  apparatus  are  not  disturbed. 
Large  plate-glass  windows  on   the  two  streets  make  every- 


thing within  the  office  visible  by  day  or  by  night.    Mr.  F.  B. 
Lawton  is  head  of  the  gas  and  electric  department  of  the 

company. 


Ice  Plant  Was  "a  Financial  Life-Sa\«r  " 

"We  have  found  our  ice  plant  to  be  a  financial  lit' 
declares  an  Arkansas  central-station  operator  who  ha: 
running  his  ice  machine  twelve  years  with  a  total  expense 
for  repairs  of  only  $50.  Last  season  he  made  400  tons  of 
ice  with  his  6-ton  outfit.  His  50-lb.  renewal  of  anhydrous 
ammonia  cost  $l6.II,  and  barring  a  leaky  joint  or  accident. 
enough  j-,  left  to  make  the  entire  1913  season's  run. 

The  ice  machim  I  only  during  the  night,  as  the 

electric  plant  at  present  furnishes  no  day  service.  During 
the  present  season  it  is  planned  to  inaugurate  twenty-four- 
hour  operation  of  both  the  ice  and  electric  plants.  Arrange- 
ments for  ice  storage  will  be  made,  and  the  company  will 
cater  to  the  out-of-town  trade.  Until  the  present  it  has 
contented  itself  with  the  local  business,  which  during  the 
four-month  operating  season  demands  about  400  tons  of 
ice.  The  cost  of  manufacture  is  estimated  at  $1.50  per  ton. 
During  the  year  the  ice  business  brings  in  gross  returns  of 
about  $3,000. 

Courtesy  from  Employees  and  Public 

The  wise  utility  company  of  to-day  overlooks  no  effort  to 
establish  a  better  feeling  between  the  public,  its  employees 
and  itself.  One  of  the  ways  of  bringing  about  this  desir- 
able co-operation  is  the  use  of  placard  announcements  set- 
ting forth  in  earnest  languagi   the  company's  policies. 

Following  is  the  text  matter  appearing  on  a  number  of 
"courtesy  cards"  that  have  been  distributed  among  the  prop- 
erties operated  by  the  Federal  Light  &  Traction  Company 
of  New  York,  the  local  company's  corporate  name  in  each 
case  appearing  at  the  bottom  of  the  placard: 


THE     PUBLIC     IS     ENTITLED    TO    COURTEOUS    TREAT- 
MENT   AND    TO    THE    BEST    POSSIBLE    SERVICE 


Courtesy     is     the     most     valuable     ssset     that     an     employee     of 

this  company  can  possess.     The  Lest  efforts  of  the  company  to  please 

rons  are  sometimes  offset  by  the  thoughtlessness  of  an  employee 

who    may    fail    to    remember    that    any    act    of    his    which    develops    ill 

feeling  reacts  upon  the  company  and  upon  his  fellow  employees. 


TO  OUR  EMPLl  IYE1  S 

Courtesy  is  the  outward  expres- 
sion of  breeding  and  character. 

Don't  ft  rgel  that  you  arc  in 
the  service  of  the  public  as  well 
as  of  the  company.  Never  at- 
tempt to  take  advantage  of  a 
patron.  The  company  wants  no 
revenue  it  docs  not  earn  This 
is    not    B    "soulll  - 

'.  individ- 
ual emplo]  ■  demon- 
strate. 


TO  Till.   ,1   in.!. 

Please  do  us  tne  favor  of  se- 
lecting our  office  3S  the  proper 
place  to  register  complaints. 

We  are  ready  and  anxious  to 
investigate  iny  '"kick." 

No  individual  or  corporation 
can  always  be  perfect. 

We   invite   your   help  and   ask 
|>cration     in     bettering 


"COURTESY    CARD      OF    A    NEW    YORK    COMPANY 

Copies  of  these  cards  are  being  placed  over  the  casl 
windows  of  local  offices,  in  the  employees'  club  rooms,  in  the 
general  offices  and  demonstration  rooms,  in  show  win 
and  in  the  street  cars  operated  by  the  subsidiary  companies. 
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Ten  per  Cent  Ice-Making  Returns  in  Poor  Season 

A  Tennessee  city  of  5000  uses  20  tons  of  ice  per  twenty- 
four  hours  in  the  heated  season,  and  during  the  seven- 
month  period  of  1912  consumed  3000  tons  of  the  frozen 
product.  The  ice  plant  is  operated  as  an  adjunct  of  the 
local  central  station,  whose  twenty-thousand-dollar  ice- 
making  investment  is  divided  as  follows: 

Ice  machine,  freezing  tank,  etc $15,000 

Addition  to  building 3,000 

Delivery   wagons    2,000 

Total    $20,000 

A  useful  auxiliary  to  this  station  is  the  200-ton  ice-storage 
room,  which  at  an  additional  investment  of  $1,000  permits 
the  plant  to  be  kept  at  full-rated  output  during  slack  periods, 
manufacturing  ice  for  the  heavy  demands  of  the  summer 
days. 

Following  is  the  company's  balance-sheet  account  for 
1912,  "a  poor  year,  owing  to  low  summer  temperatures" : 

Yearly  gross  income  from  ice  making $15,000 

Yearly  expense   (interest,  depreciation,  etc.) 13,000 

Net  returns $2,000 

Despite  the  showing  above  made,  which  the  company  con- 
siders as  exceptionally  low.  owing  to  the  poor  year,  the 
management  feels  well  satisfied  with  its  ice-making  venture. 


Profits  of  a  Wholesale  Ice  Business 

In  a  Western  town  of  8000,  not  far  from  Omaha,  the 
21-ton  ice  equipment  in  the  local  combination  central-station 
plant  is  run  profitably  seven  months  in  the  year,  producing 
2700  tons  of  ice.  For  the  convenience  of  the  community 
during  the  remaining  five  months  it  has  been  the  practice 
to  operate  the  ice  machine  at  reduced  output,  although  at  a 
slight  loss. 

The  total  ice-plant  investment  in  this  station  reaches 
about  $25,000.  During  one  of  the  average  ice-making 
months  of  last  summer  the  costs  for  operation  were:  Fuel, 
$524;  labor,  including  office  help,  $165;  supplies,  etc.,  $50. 

To  produce  a  ton  of  ice  costs  an  average  of  about  $2,  and 
this  product  is  sold  wholesale  to  a  local  dealer  at  the  rate 
of  $3  per  ton.  The  latter  retails  and  delivers  it  at  40  cents 
per  100  lb.  This  sales  arrangement  is  found  to  be  particu- 
larly satisfactory,  as  the  plant  is  assured  of  a  good  profit 
on  all  its  product  while  being  spared  the  annoyance  of 
conducting  a  retail  business. 

Herewith  is  given  the  summary  of  results  of  last  year's 
operation : 

Gross  income  from  ice  business $8,200 

Expenses,   including   interest,   etc 5,200 

Net  income  from  ice  business $3,000 

On  an  investment  of  $25,000  the  central  station  thus 
earns  returns  of  about  12  per  cent,  which  is  added  to  its 
other  income  without  particular  effort,  the  work  of  the  ice 
plant  being  handled  by  the  regular  force  of  the  station. 


Electric  Incubation  at  1  Cent  per  Chick 

Demonstrating  that  the  provedbial  "high  cost  of  living" 
may  certainly  be  reduced  through  electrical  means  by  the 
breeding  of  chickens  at  1  cent  per  chick,  the  Kentuck) 
Electric  Company  of  Louisville,  Ky.,  recently  brought  to  a 
close  a  window  demonstration  of  electric  incubators.  Just 
prior  to  Easter,  and  twenty-one  days  after  they  had  been 
deposited  in  the  warming  chamber  of  a  Cyphers  incubator, 
seventv-five  of  ninety-eight  eggs  brought  forth  their  downy 
occupants,  the  gradual  birth  of  the  big  brood  being  accom- 
plished in  plain  sight  of  those  passing  the  Electric  Building 
at  Fourth  Avenue  and  Chestnut  Street.  Fourteen  kilowatt - 
hours  of  electricity  and  considerable  trouble  in  turning  the 


eggs  and  cooling  them  properly  were  required  to  produce 
the  brood,  and  the  energy  consumed,  quoted  in  "Ky-El-Co" 
terms,  made  each  chick  cost  a  penny  exclusive  of  the  price 
of  the  eggs  themselves.  After  the  successful  hatch  had  been 
accomplished  by  the  "electric  hen,"  the  Louisville  company 
proceeded  to  prove  that  young  chickens  may  be  "mothered" 
successfully  in  an  electric  brooder. 


Railroad  Company  a  Good  Ice  Customer 

In  a  Western  town  with  fewer  than  3000  inhabitants, 
situated  on  one  of  the  transcontinental  railroads,  a  combina- 
tion ice-electric  company  has  a  yearly  contract  with  the 
railroad  company  to  supply  ice  for  replenishing  its  refrig- 
erator cars  en  route.  By  the  terms  of  this  contract  the 
railroad  takes  all  of  the  surplus  ice  which  the  plant  can  fur- 
nish during  the  summer  season.  The  following  data  show 
how  great  a  factor  the  patronage  of  the  railroad  company 
has  been  in  allowing  the  plant  to  operate  to  its  full  rated 
output : 

PERCENTAGE    OF    SALES    TO    DIFFERENT    CLASSES    OF    CUSTOMERS 


Railroad    company 62 

Wagon    and    ice    book    sales 28 

Butcher     shops 5 

Lobby     sales 3 

Out-of-town     customers 2 

Total    100 

Since  retail  and  wholesale  prices  for  delivered  ice  are 
different,  it  is  natural  that  the  gross  income  was  not  in  pro- 
portion to  the  percentage  of  ice  sold  to  the  various  classes 
of  customers.  However,  considering  the  smaller  cost  of 
wholesale  handling  and  the  increased  satisfaction  which 
generally  results  from  dealing  with  one  large  customer 
rather  than  many  smaller  ones,  the  following  figures  show 
the  wholesale  trade  to  be  a  very  profitable  one: 

PERCENTAGE     GROSS     INCOME     FROM     DIFFERENT     CLASSES     OF 
CUSTOMERS 


Railroad    company 36 

Wagons   and   ice   book  sales 48 

Butcher    shops 7 

Lobby    sales 6 

Out-of-town    customers 3 

Total     100 

The  maximum  rated  output  of  this  busy  plant  is  10  tons 
of  ice  per  day.  During  its  season  of  eight  and  a  half  months 
1967  tons  of  ice  were  made.  Adopting  a  sliding  scale  of 
prices,  ice  was  sold  in  wholesale  lots  at  a  figure  varying 
from  $3  to  $4  a  ton,  and  the  retailed  product  was  delivered 
at  a  cost  to  the  consumers  of  from  $8  to  $10  a  ton. 

Details  of  the  expense  of  producing  a  ton  of  ice  and 
delivering  it  when  operating  under  these  conditions,  as 
estimated  by  the  manager  of  the  company,  are  given  below : 

COST  OF   PRODUCING   AND  DELIVERING    I    TON   OF   ICE 


Fuel     $1,270 

Labor,    including  e'erical   work 0.860 

Water     0.080 

Oil     0.050 

Ammonia     0.060 

Light     0.150 

Supplies     0.190 

Insurance  on  plant 0.025 

Interest     on     investment 0.320 

Depreciation    0.400 

Delivery   , 0.525 

Total $3,930 

The  total  investment  carried  by  this  plant  at  present 
amounts  to  $11,000,  and  during  the  season  of  1912  a  net 
earning  of  $1238,  or  a  little  over  11  per  cent,  was  shown. 
Depreciation  for  the  entire  station  and  equipment  is  calcu- 
lated each  year  according  to  the  rate  prescribed  by  the 
public  utilities  law  in  the  state  where  it  is  located. 
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Teaching  the  Customer  the  Cost 

At  Manchester,  N.  H.,  the  central-station  display  win- 
dows recently  contained  a  number  of  electrical  appliances 
arranged  to  rotate  about  a  Donkin  cent-hour  meter  with 
which  the  devices  were  successively  connected.  A  dummy 
figure  winked  its  eye  and  indicated  each  appliance  as  it  was 
being  measured  by  the  meter,  which  showed  directly  the 
cost  in  cents  per  hour  to  operate  the  given  device. 

Many  customers  were  observed  to  stop  in  front  of  the 
window  and  note  down  on  memorandum  pads  the  cost  of 
running  the  various  devices.  Some  would  watch  the  whole 
operation  through  twice,  checking  the  second  reading  to  see 
if  it  corresponded  with  the  first.  The  local  compan 
also  made  successful  use  of  moving-picture  displays  in  its 
windows. 


Electric- Vehicle  Cost  Data 

At  a  meeting  of  the  Electric  Vehicle  Association  of 
America  recently  held  in  New  York  President  Arthur  Wil- 
liams announced  that  the  New  York  Edison  Company  has 
under  way  comprehensive  plans  for  the  establishment  and 
maintainance  on  a  co-operative  basis  of  an  electric-vehicle 
garage  in  New  York  City.  A  complete  road  map  showing 
the  charging  stations  now  extant  is  being  prepared  by  the 
New  York  Edison  Company  and  will  be  available  within  a 
few  weeks.  This  map  covers  all  territory  within  a  radius  of 
100  miles  of  New  York. 

Before  introducing  the  speaker  of  the  evening,  Mr.  L.  T. 
Gerson,  garage  manager  for  the  John  Wanamaker  store, 
was  called  upon  to  outline  the  electric-vehicle  campaign 
which  that  store  is  about  to  launch.  He  stated  that  it  is  the 
intention  to  sell  cars  upon  three  different  plans,  namely,  to 
sell  the  cars  outright,  to  sell  the  cars  and  include  in  the 
purchase  price  one  year's  complete  garage  service  at  any 
garage  designated  by  the  purchaser,  or  to  sell  the  cars  and 
include  one  year's  private  garage  service.  It  is  thought  that 
these  plans  will  overcome  the  greatest  obstacle  now  en- 
countered by  the  salesmen  of  electric  vehicles,  that  is,  the 
hesitancy  of  the  prospective  customer  caused  by  the  lack 
of  garage  facilities. 

The  paper  of  the  evening,  presented  by  Mr.  II.  F.  Thomp- 
son, of  the  Massachusetts  Institute  of  Technology,  reviewed 
the  work  of  the  electrical  engineering  department  of  that 
institution  in  the  collection  and  preparation  of  comparative 
cost  data  on  the  operation  of  horse,  gasoline  and  electric 
vehicles,  Articles  descriptive  of  the  methods  used  and  re- 
sults obtained  from  time  to  time  appeared  in  the  Electrical 
World  on  April  6,  1912;  May  18,  1912,  and  Dec.  14,  1912. 

In  addition  to  results  from  tape  record-  from  numerous 
vehicles,  several  very  interesting  estimates  on  delivery 
costs  in  five  classes  of  business  were  given,  based  upon 
previous  data.  A  summary  of  these  estimates  is  shown  in 
the  accompanying  tables. 

Erom  these  comparison-  it  will  In-  noted  that  for  the  light 
cars  the  superiority  over  horse  wagons  in  suburban  service 
is  very  evident.  This  is  work  in  which  hauls  of  consider 
able  length  exist  between  the  points  of  loading  and  the  be 
ginning  of  distribution.  In  a  limited  territory,  such  as 
within  a  4-mile  radius  of  a  loading  point,  the  superi 
of  the  motor  cars  over  horse  wagons  increases  to  a  marked 
extent  with  the  size  of  the  load. 

The  above  conclusions  are  not  applicable  to  all  classes  ol 
work  but  only  to  those  cases  where  the  characteristics  are 
similar  to  the  assumptions  upon  which  the  estimates  are 
based,  The  specific  services  selected  are  particularly  suited 
for  electric  trucks.  Other  services  in  which  the  distances 
traveled  per  day  are  in  excess  of  45  miles  would  in  many 
cases  show  a  decided  advantage  in  favor  oi  the  gasoline 
truck,  while  for  very  small  daily  distances.  15  miles  or  less. 
the  horse  waigon  would  undoubtedly  prove  the  cheaper.  It 
must,  however,  be  borne  in  mind  that  service  requirements 


are  as  important  a   factor  in  determining  costs  as  in  the 
type  of  the  vehicle  selected. 

The  discussion   following  the  presentation  of  the  above 
paper  was  particip  -    Gasaway,  W.  P. 

Kennedy,  E.  W.  Curtis,  Jr.',  R.  M.  Lloyd,  J.  C.  Bartlet,  S. 

ESTIMATE    FOR    SUBURBAN    PARCEL    DELIVERY 


Total  annual  expense 

Cost  per  day 

Cost  per  mile 

Cost  per  delivery 


$2,455.00 
8.60 
0.23 
0.067 


$2,810.00 
10.40 
0.27 
0.075 


One-Horse 
Wagon 
(J  Extra 
Horse) 


$1,854.00 
6.50 
0.23 
0.08S 


ESTIMATE    FOR    CITY    PARCEL    DELIVERY 


One- Horse 
1 ,000-lb.  Wagon 

Gasoline  <$  Extra 

Horse) 


Total  annual  expense $2,365.00  $2,735.00 

Cost  per  day 8.30  10.10 

Cost  per  mile 0.25  0.30 

or  delivery 0.042  0.05 

ESTIMATE    FOR    FURNITURE    DELIVERY 


.812.00 
6.40 
0.27 
0.045 


(1  Extra 


Total  annual  expense  $2,749.00 

Cost  per  day 

Cost  per  mile 

Cost  per  call 


0.31 
0.31 


- 

12.50 
0.38 


$2,457.00 
8.60 
0.35 
0.35 


IF.  FOR  BEER  DELIVERY.  3.5-TON    RATING 


Total  annual  expense 

Cost  per  da 
Cost  per  v.: 


$3,252.00 
11.40 
0.37 
0.52 


'.:■.       If    DM 

Wagon 
Gj  Extra 

IT    r  ■  s) 


$3,845.00  $2,866.00 

14.25  10.00 

0.43  0.46 


0.62 


UE  FOR  COA1    DELIVERY,  5-TO.N    RATING 


Cost  per  mile  0.45 

0,54 


$4,380.00 
16.20 


11.00 
0.59 


G.   Thompson,   E.   C.    Roberts.   II.   M.    Martin   and   W.    E 
Holland.      In   closing   the    meeting    President    WiUiarj  - 
uounced  that  the  next  meeting  would  probably  be  add: 
bv  a  representative  of  the  teamsters'  union. 
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Illumination  and  Wiring 

Lighting  of  Foyer  of  Museum  of  Natural  History 

In  a  large  museum  one  naturally  expects  the  lighting 
to  be  in  keeping  with  the  dignity  of  the  place  and  to 
harmonize  in  effect  and  appearance  with  architecture  and 
interior  decorations.  The  foyer  of  the  Museum  of  Natural 
History,  New  York  City,  presents  an  excellent  example  of  a 
lighting   installation  which   conforms   with   the   general   re- 


Two-Motor  Flasher  Control  of  a  Large  Sign 

The  novel  sign  illustrated  herewith  is  installed  at  In- 
dianapolis, Ind.,  and  presents  the  spectacle  of  a  locomotive 
starting  from  standstill.  At  first  the  wheels  revolve  slowly 
and  great  puffs  of  smoke  appear  from  the  stack,  but  as 
the    train    gets    under    headway    the    wheels    and    side-rods 


SEMI-INDIRECT    LIGHTING    IN     MUSEUM    OF    NATURAL    HISTORY 

quirements  of  dignity  and  harmony  and  at  the  same  time 
employs  a  fixture  which  is  simple,  attractive  and  effective. 

The  hall  is  no  ft.  long  by  60  ft.  wide  with  a  height  of 
17  ft.  The  ceiling,  which  is  divided  into  twenty-four  bays,  is 
tinted  a  soft  cream  color,  while  the  walls  are  of  buff  color. 
The  side  columns  and  tablatures  are  of  white  marble,  as 
are  also  the  busts  in  the  niches,  the  latter  being  of  the 
same  color  as  the  walls.  At  the  center  of  each  bay  is  sus- 
pended a  fixture  containing  three  100-watt  tungsten  lamps 
arranged  horizontally  within  the  frosted-glass  bowl.  The 
lamps  are  so  arranged  that  the  filaments  are  close  together 
at  the  center,  thereby  eliminating  bright  spots  on  the  glass 


FIG.    I REALISTIC   FLASHING    SIGN    IN    INDIANAPOLIS 

accelerate  and  the  smoke  is  emitted  more  and  more  rapidly 
until  finally  full  speed  is  reached. 

Two  thousand  10-watt  lamps  are  used  in  this  display, 
which  measures  57  ft.  long  and  35  ft.  high.  The  locomotive 
itself  measures  18  ft.,  and  the  letter  "M"  in  the  word 
"Mail"  is  15  ft.  high.  As  the  smoke  drifts  back,  it  forms 
in  succession  the  letters  of  the  punning  word  "Choo-choo,'' 
which  contributes  to  the  popular  interest  in  the  clever  ar- 
rangement. Finally  the  words  "Mail  Pouch"  appear,  fol- 
lowed by  the  phrase  at  the  bottom,  "The  chew  to  choose." 

More  than  12  tons  of  structural  steel  were  used  in  erect- 
ing the  framework,  roof  trusses,  etc.     Nine  reflectors  illu- 


FIG.     -' — SOLENOID    SWITCH     AND     MOTOR-DRIVEN     FLASHER 


bowl  and  also  practically  preventing  any  shadow  from  the 
chains  being  cast  on  the  ceiling.  The  illumination  obtained 
is  approximately  4  ft. -candles  at  the  floor.  It  is  remarkably 
uniform  and  without  noticeable  glare. 

The  fixtures  were  manufactured  by  the  Falkenbach 
Manufacturing  Company,  Inc.,  New  York,  and  the  installa- 
tion was  made  bv  Chief  Engineer  Langham  of  the  museum. 


minate  the  painted  portions  of  the  display,  which  includes 
an  excellent  representation  of  the  locomotive.  The  Thomas 
Cusack  Company  of  Indianapolis  erected  the  sign,  which 
was  designed  by  Mr.  F.  E.  Faver. 

Control  of  the  display  and  acceleration  of  the  smoke 
and  moving-part  effects  is  accomplished  by  means  of  the 
Betts  &  Betts  flasher  shown  in  Fig.  2.     The  small  motor  at 
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the  extreme  left  runs  continuously,  driving  the  main  flasher 
part-.  Geared  to  the  flasher-shaft  movement,  however,  is 
the  rheostat  arm  controlling  the  speed  of  the  second  motor 

which  operates  the  contactors   for  th<       de-rod 

lamps.  At  the  proper  instanl  in  the  sign's  cycle  the  second 
motor  is  thus  started  up,  driving  its  separate  contact  cams 
and,  as  it  accelerates,  producing  the  effect  oi  thi  Jocomo 
live  getting  under  speed.  The  first  motor  thus  runs  con- 
tinuously, but  tin  second  is  started  and  stopped  during  each 
cycle  of  the  sign's  operation. 

At  the  left  is  seen  the  solenoid  switch  winch  breal 
main    circuit    just    before    the    various   cam    contactors    art 
ready   to  open,  thus  insuring  that  all   the  sign   circuits   will 
be  extinguished  simultaneously.     This  switch  automatically 
closes   again    a    second    "i-   two   before   the   first    contactoi 

makes   cot "n       Where   then    are   a   large   number   oi 

■contact  arms  in  a   flashel    01    tl  'g'ge'd"  effects  are 

sometimes  caused  by  diffwydty  .11  »>djusting  the  numerous 
fingers  to  break  at  the  same  time,  but  the  magnet-switch 
device  shown  insures  that  all  circuits  will  In-  extinguished 
at  the  same  instant. 


Electric  Service  in  the  Home 

A  number  of  practical  suggestions  Eor  amplifying  the  con- 
venience of  electrical  service  in  the  home  were  offered  by 
Mr.  F.  B.  Adam,  of  the  Frank  Adam  Electrii  1  ompany, 
St.  Louis,  Mo.,  in  a  recent  address  before  tin-  St.  Louis 
League  of  Electrical  Interests,  Jovian  Chapter.  Of  the 
total  attendance  of  102  at  the  meeting,  twentj  five  were 
architects  who  responded  to  the  general  invitation  issued 
by  the  league. 

I'he  electrical  equipment  of  the  average  home,  said  Mr. 
Adam,  amounts  to  only  1. 5  per  cent  of  the  cost  of  the  struc- 
tures, not  including  the  cost  of  the  ground  or  the  furnish 
ings  for  the  building.  If  "economy"  is  insisted  on,  the 
architect  can  even  get  the  cost  down  as  low  as  1.25  per 
cent,  always  of  course  at  the  sacrifice  of  comfort  and  con- 
venience to  the  owner  and  of  a  profitable  and  satisfactory 
customer  to  the  electrical  industry. 

When  the  architect  calls  a  practical  electrical  man  into 
consultation  concerning  the  requirements,  the  cost  of  the 
electric  work  goes  up;  and  whenever  the  architect  is  liberal 
enough  to  call  in  the  contractor  to  consult  with  the  owner, 
and  shows  him  the  advantages  of  equipping  In-  hom<  E01 
"'everything  electrical"  while  in  course  of  construction,  the 
percentage  of  cost  is  further  increased  by  .^  and  even  4  per 
cent — an  average  increase  of  more  than  100  per  cent  ovei 
what,  under  ordinary  conditions,  should  be  considered  a 
good  job. 

In  advising  the  installation   of  an  ample  nuinhei    oi    plug 

outlets,  Mr.   Adam  referred  to  an  instance  where   In     1 

mended  at  least  one  receptacle  for  each  room  and  hall  On 
the  first  and  second  floors.  The  owner  then  found  that  the 
outlet  locations  did  not  suit  the  arrangement  ol  his  furni- 
ture,  and   an   additional   plug   outlet    was   put    in    each    room. 

\fier   moving    in.   however,   the   householder   declared   he 

bad  only  one  "kick"  coming  on  the  job.  and  that  was  he 
regretted  that  a  plug  connection  had  not  been  installed  in 
each  of  the   four  corners  of  each   room  and  hall. 

During  the  past  two  \car-  the  speaker  has  advocated  tor 
the  average-sized  home  one  separate  circuit  of  No  1 -'  wire, 
or   if  possible   No,    10   wire,  to  take  cue  of  healing,  cooking 

and  power  connections,    lie  has  also  recommended  ' 
past    live   years   the    fusing   of  lighting   circuits   of   660-watl 
capacities  and   less,   with    10  amp    fuses,   to   take   .'are   of   not 
only   the  lamps  on  the  circuit    hut    also  the  connections    foi 
curling  irons,  milk  warmers,  small  Stoves,  percolators,  toast 

ers  and  the  like      But  since  tin-  advent  of  the  vacuum  and 

suction  cleaner  there  has  been  much  trouble   from  the  blow 
ing  of  circuits  protected  with  6  amp  and   10-amp  fust 
it  has  been  found  necessary  for  nearly  all  make-  of  vacuum 
and  suction  cleaner-  to  use    1;  amp    fuses        \-   such   a  cut- 


rent  is  too  large  for  the  small  wiring  of  the  ordinary  light- 
ing fixtures,  the  speaker  argues  in  favor  of  the  separate 
circuit  of  Xo.  12  or  Xo.  10  wire. 

"We  have  never  in  our  advocacy  of  this  method  had. 
an  owni  r  n  fusi  the  expense  of  a  separate  Xo.  12  or  Xo.  10 
circuit,"  said  Mr.  Adam,  "after  he  has  been  told  of  the  ben- 
efits of  such  a  circuit.  Of  course,  it  must  also  be  under- 
tood  that  the  larger  the  house  the  larger  the  number  of 
these  circuits  that   should  he  installed." 


Lamp    Operation    Due    to    Accidental    (Grounds 

Among  the  troubles  recently  reported  to  an  Eastern  cen- 
tral-station  company   was  the  complaint  of   one  customer 

that  he  could  not  turn  out  part  of  his  lamps.  When  his 
snap  switch  was  turned  oil"  tin-  lamp  candle-power  was 
-imply  reduced,  the  filament  continuing  to  glow  dimly. 
While  this  case  was  being  investigated  another  customer 
came  in  with  a  similar  complaint  concerning  his  own  in- 
stallation, which  was  about  1  I   from  the  first. 

Inspection    showed    that    although    both 
switches  might  be  open,  the  lamps  would  hum  at   low  volt- 
age.     Furthermore,    it   was    found   that    tl  con- 
Two-Phase  Primary 
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GROUNDED   LIGHTING   CIRCUITS 

sumption   was  not   being   recorded  on   either   meter.      With 
one   switch   closed,    its   own    lamps    would   burn   at   normal 
voltage    and    candle-power;    meanwhile    the    second 
lamps   received   about    50   volts  and   Could   not    be   tun 

their  own  switch. 
After    a    search    the  -round    of    the    first    in- 

stallation   was   located    in    a    fixture    which    had    been    hung 
without  an  insulating  joint     In  the  second  case  the  gi 
was  ca  abraded    insulation   where   a   wire 

through   an   iron   post.  by   the  sketch   tin- 

grounds  completed  the  circuit  between  the  pair  ol   2 

mains,    so   that    while    both 

the  pairs  of  lamp-  were  burning  in  series-multiple  through 

the    ground    resistance.      It    so    happen'  I    the 

le   in   each   ca-c   passed   through   tin 

of  the  meter,  so  that  no  registration  was  made 
rent  continuously  in  the  fugitive  circuit. 


Recent  Telephone  Patents 
Improved   \ 

Automatic    telephone    systems    of    many    different    styles 
have  in>  11  designed  in  which  the  selective 

I  1  the  desired  telephone  number,      li 
patented    by    Mr.    1".    Bios,    ^i    Sch  -many,    the 

required   differentiation   is   obtained   by   U! 
for  each  selection  and  by  using  the  two  line  limbs  in  differ- 
ent  combination       There   are   three   of   these   combinations. 
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Each  may  be  used  for  the  first  impulse,  associated  with  itself 
or  another  for  the  second.  There  are  thus  nine  combina- 
tions, and  to  meet  this  condition  all  numbers  containing 
ciphers  have  been  abandoned. 

The  mechanical  features  of  the  selection  may  be  likened 
to  those  of  a  Yale  lock.  Four  notched  disks  are  arranged 
upon  a  common  axis.  Each  receives  a  slight  angular  dis- 
placement by  an  impulse  received  over  the  controlling  line 
limb.  One  pair  of  disks  acts  upon  the  first  impulse  and  the 
second  pair  upon  the  second  impulse.  There  are  as  many 
sets  of  notches  as  there  are  units  in  a  digit,  and  in  front  of 
each  set  is  arranged  a  bar  which  controls  the  contacts  for 
that  unit.  When  a  set  of  impulses  arrives  one  set  of 
notches  of  the  shifting  disks  will  be  so  aligned  that  a  bar 
may  fall  in  and  establish  the  proper  contact. 
Switchboard  Circuit  Systems 

The  common-battery  switchboard  circuit  seems  capable 
of  an  almost  unlimited  number  of  rearrangements  and 
combinations.  One  of  these,  recently  patented  by  Mr. 
W.  W.  Dean  and  assigned  to  the  Dean  Electric  Company, 
is  of  the  two-wire  type  very  much  like  the  Dunbar  system. 
A  cut-off  relay  with  a  double  winding  is  used.  One  wind- 
ing is  of  low  resistance  and  the  other  of  high  resistance. 
When  the  cut-off  relay  is  not  energized  the  former  winding 
is  connected  between  the  jack  sleeve  and  ground  and  the 
high-resistance  winding  is  short-circuited.  When  a  plug  is 
inserted  the  current  during  the  first  instant  is  heavy  and  a 
very  positive  action  of  the  cut-off  relay  results.  This  action 
transfers  the  short-circuit  from  the  high-resistance  wind- 
ing to  the  other  winding  and  the  usual  high  impedance 
conditions  are  thereby  established. 


Letter  to  the  Editors 

Heterochromatic  Photometry 

To  the  Editors  of  the  Electrical  World: 

Sirs: — My  own  work  on  heterochromatic  photometry 
having  been  referred  to  several  times  in  your  editorial  com- 
ment on  the  article  by  Mr.  M.  Luckiesh  in  your  issue  dated 
March  22,  I  feel  warranted  in  calling  attention  to  certain 
statements  that  produce  an  incorrect  impression  concerning 
ideas  and  conclusions  attributed  to  me. 

Mr.  Luckiesh's  work  shows  a  reversed  Purkinje  effect 
with  the  flicker  photometer  for  the  special  case  of  a  red 
light  against  a  green  light.  This  effect  was  discovered, 
studied  and  described  at  considerable  length  by  me  some 
time  since.*  From  your  editorial  it  is  to  be  gathered  that 
Mr.  Luckiesh  has  found  an  effect  far  greater  than  my 
work  indicated,  and  that  "there  is  much  to  be  investigated 
here."  For  the  magnitude  of  the  effect  found  by  me  and 
also  for  its  partial  explanation,  let  me  refer  you  to  my 
"Studies  in  the  Photometry  of  Lights  of  Different  Colors," 
Philosophical  Magazine,  July,  September,  November  and 
December,  1912.  In  the  tables  of  the  first  paper  of  that 
series  will  be  found  data  which  when  plotted  give  the  kind 
of  curve  shown  by  Mr.  Luckiesh.  As  a  matter  of  fact,  a 
plot  of  these  data  was  made  in  this  form  for  that  paper, 
but  was  later  omitted  as  unnecessary  in  view  of  the  more 
significant  manner  in  which  the  phenomenon  is  shown  in 
the  luminosity  curves,  because  of  the  full  description  and 
the  complete  numerical  data.  However,  in  the  second 
paper,  on  page  361,  the  course  of  this  reversed  Purkinje 
effect  and  its  magnitude  are  arranged  in  a  logarithmic  plot, 
which  shows  also  the  reversal  of  this  effect  at  very  low 
intensities  and  the  result  of  decreasing  the  size  of  the  pho- 
tometric field.  For  the  benefit  of  those  who  have  not  the 
leisure  to  plot  these  data  or  to  transform  the  logarithmic 
plot  (which,  for  reasons  given  in  the  original  paper,  is  the 
more  logical   one)    to  ordinary  units,  there  is  reproduced 

•Trans.   I.   E.   S.,  November,   1910. 


herewith,  from  the  figure  referred  to,  the  relative  readings 
for  red  and  green  light  (0.653  V-  and  0.535  H-)  at  various 
illuminations,  plotted,  however,  in  ordinary  instead  of 
logarithmic  units.  This  curve  is,  I  think,  sufficient  to  show 
the  impression  that  Mr.  Luckiesh's  results  are  new  and 
disconcerting  to  be  an  erroneous  one. 

It  would  have  been  better  for  the  popularization  of  my 
work  had  it  been  presented  in  even  greater  detail,  with 
more  extended  comment  and  with  the  data  plotted  in  several 
more  relationships  and  on  more  kinds  of  scales  than  they 
are.  One  expects,  however,  that  those  who  engage  in  a 
line  of  research  or  undertake  to  write  authoritatively  there- 
on will  acquaint  themselves  rather  thoroughly  with  previous 
work.  Is  it  too  much  to  expect  them  to  plot  the  old  and 
the  supposedly  new  data  on  the  same  scale  before  making 
comparisons  and  drawing  conclusions? 

The  statement  by  V  r  -  •  •  «Sli  that  the  flicker  and 
equality-of-brightnesS->pho|l9rl'-'<ers  'do  not  measure  the 
same  thing"  is,  I  think,  fully  covered  by  the  thi.d  of  my 
series  of  papers,  in  which  the  opposite  conclusion  is  reached. 
It  is  there  shown  that  with  the  equality-of-brightness  method 
different  values  may  be  found  for  the  relative  brightness 
of  two  colors,  depending  on  the  color  of  the  comparison 
light,  and  also  because  of  the  variation  of  one's  criterion 
from  time  to  time.  But  it  was  also  shown  under  what  con- 
ditions the  two  methods  give  similar  results  and  why  the 
flicker  value  may  be  identified  with  the  true  mean  value 
around  which  the  equality-of-brightness  measurements 
vary.     For  the   full  discussion   of  this  point  the  original 
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paper  should  be  consulted.  I  see  no  reason  to  alter  the 
conclusion  there  drawn. 

There  are,  of  course,  in  any  problem  many  points  de- 
manding further  investigation,  and  heterochromatic  pho- 
tometry is  no  exception.  But  I  do  not  think  such  points  are 
the  ones  upon  which  emphasis  was  laid  in  the  editorial. 
I  fail  to  see  in  this  paper  by  Mr.  Luckiesh  anything  but  a 
confirmation  of  various  points  described  and  more  com- 
pletely investigated  by  me.  I  except,  however,  his  assertion 
that  the  inverse  square  law  does  not  hold  for  red  light, 
being  unable  to  understand  just  what  this  means. 

Philadelphia.  Pa.  Herbert  E.  Ives. 


[We  very  much  regret  that  Dr.  Ives  should  in  any  way 
feel  that  his  valuable  work  is  unappreciated  by  us.  Such 
is  far  from  the  case,  the  chief  cause  for  our  comment  being 
the  considerable  troublesome  variations  brought  to  our  atten- 
tion after  believing  Dr.  Ives'  work  had  put  the  flicker 
photometer  in  an  unquestioned  position.  We  are  quite 
willing  to  accept  Dr.  Ives'  statement  as  to  priority,  but,  in 
view  of  the  facts  graphically  set  forth  in  Mr.  Luckiesh's 
paper  and  by  reason  of  the  extraordinary  results  reached 
by  M.  Broca  and  his  colleagues,  it  is  pertinent  to  say  that 
the  question  of  heterochromatic  photometry  is  reopened 
until  these  discrepancies  are  investigated  and  explained  by 
someone.  We  know  of  no  one  more  competent  than  Dr. 
Ives  to  do  this,  and  hope  that  he  will  undertake  the  work. 
— Eds.] 
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Field  of  the  Operating  Engineer 


A  Record  of  Practice,  Experience,  New  Ideas  and  Interesting 
Problems— Notes  on  Practical  Subjects— Questions  and  Answers 


Protecting  Exposed  Metal  Work  in  Battery  Rooms 

It  is  very  essential  that  no  metal  work  in  the  battery 
room,  especially  over  the  cells,  be  exposed  to  the  action  of 
the  acid  fumes  and  gases.  The  structural  ironwork  of  the 
building  can  be  very  well  protected  by  incasing  it  with 
expanded  metal  work  upon  which  a  coating  of  cement 
plaster  is  placed.  This,  if  kept  well  painted  with  a  good 
lead  paint,  will  prove  a  very  satisfactory  way  of  protecting 
all  structural  metal  work.  Pipes  and  small  portions  of 
metal  work  can  be  protected  by  sheet  lead,  or  if  they  are 
not  in  too  close  proximity  to  the  cells  can  be  protected  suffi- 
ciently by  frequently  cleaning  and  painting  with  acid- 
resisting  paint.  This  paint  is  very  thick  and  heavy  and 
forms  a  strong,  heavy  protective  coating.  It  does  not  con- 
tain coal  tar  to  corrode  the  metal.  Paint  of  this  kind  is 
claimed  to  be  acid-proof,  gas-proof  and  sulphur-fumc-proof. 
The  battery  rooms  in  all  new  electric  substations  of  the 
New  York  Central  Railroad  arc  painted  with  preservative 
paint  of  this  character. 

One  great  danger  of  exposed  ironwork  in  a  battery  room, 
if  it  extends  over  the  battery,  is  that  the  sulphate  of  iron 
formed  by  the  action  of  the  fumes  may  fall  into  the  cells 
and  impair  the  purity  of  the  electrolyte,  thereby  seriously 
damaging  the  plates. 


Testing  Lamps  by  a  Motor-Driven  Machine 

The  accompanying  photograph  illustrates  a  home-made 
lamp-testing  machine  in  use  in  the  installation  department 
of  the  Edison  Electric  Illuminating  Company  of  Boston, 
Mass.  Special  advantages  of  the  device  are  the  increased 
speed  with  which  lamps  can  be  tested,  as  compared  with 
former  hand  methods,  and  the  use  of  an  automatic  counter 
which  insures  accurate  enumeration  of  all  lamps  passed 
through  the  apparatus. 

The  device  consists  of  an  endless  belt  carrying  about  two 
dozen  sockets  spaced  at  6-in.  distances,  three  driving  pulleys 


I    \  MP  -TESTING    MACHINE    OF    1I0ST0N    EDISON    COMPANY 

ami  a  small  no-volt  motor.  Two  brass  contact  strips 
wide  are  provided  for  a  distance  ol  about  2  it-  below  the 
Upper  belt  at  the  left  hand  end  of  the  machine.  Lamps  re- 
turned from  customers'  installations  are  placed  in  the 
sockets,  and  as  the  machine  operates  the)  pass  rapidly  from 
right  to  left,  each  base  actuating  the  counter  and  being  made 


alive  as  the  upper  portion  of  the  belt  passes  over  the  brass 
contact  strips.  The  belt  is  3  in.  in  width  and  run--  over  the 
contact  strips  just  long  enough  to  enable  an  operator  at 
the  left  of  the  machine  to  see  whether  each  lamp  burns 
properly  or  not. 

Lamps  which  burn  properly  on  this  test  are  culled  from 
the  rest  and,  after  being  photometered  into  two  grades,  are 
installed  in  various  company  buildings,  in  portions  of  its 
power  plants  and  substations,  or  sent  to  contractors  for  the 
rough  usage  of  field  work.  The  usual  capacity  of  the  ma- 
chine is  about  3000  lamps  per  day,  with  one  man  working 
at  each  end;  but  it  will  feed  seventy  lamps  per  minute,  and 
in  one  stretch  of  four  hours  a  record  of  9000  lamps  was 
obtained. 


Experience  with  Oil  Engines  in  Minnesota 

-Mr.  E.  A.  Aspnes,  of  Montevideo,  Minn.,  read  a  short 
paper  at  the  recent  St.  Paul  convention  of  the  Minnesota 
Electrical  Association  giving  a  report  of  a  test  on  a  170-hp 
Diesel  engine.  The  engine  under  test  is  a  three-cylinder 
vertical  machine,  operating  on  the  four-stroke  Diesel  prin- 
ciple and  turning  at  200  r.p.m.,  with  a  guaranteed  overload 
range  of  25  per  cent.  It  was  installed  in  October,  191 1. 
for  the  city  of  Granite  Falls.  Minn.,  as  a  reserve  to  the 
municipal  water-power  plant. 

Fuel  oil  is  supplied  by  gravity  through  a  i-in.  pipe 
from  an  outside  tank  to  a  25-gal.  tank  in  the  engine  room. 
From  this  tank  a  0.75-in.  pipe  conducts  the  oil  through  a 
strainer  to  the  engine.  The  gage  glass  on  the  supply  tank 
was  carefully  marked  to  read  in  gallons. 

Compressed  air  needed  in  the  operation  of  the  engine 
is  furnished  by  a  three-stage  compressor,  belt-driven  from 
a  pulley  on  the  shaft  of  the  oil  engine.  Cooling  water  for 
the  engine  and  compressor  is  taken  from  the  city  mains 
and  discharged  to  the  sewer.  The  engine  drives  through 
a  belt  a  three-phase,  60-cycle,  2300-volt.  [50-kva  generator 
made  by  the  Electric  Machinery  Company  and  running  at 
900  r.p.m. 

Arrangement  for  the  Test. 

In  addition  to  the   regular  switchboard   instruments 
the  test  three  ammeters,  one  voltmeter  ami  a   calibrated 

three-phase  wattmeter  were  connected  111  the  leads  between 

tin    generator  and  the  switchboard  instruments.    A  test  load 

-a. 1    obtained  bj  connecting  t!  ires  to  three  1  -in 

pipes,  each  about  3  ft.  long,  -  -  electrodes  in  the 

tailrace  of  the  water  power  plant. 

arranged  in  a  triangh   SO  load  on  the  three 

phases 

During  the  fall  and  winter  of   ton   and   [QI2  the  engine 
operated  about  1S00  hours.     I  ast  fall  it  was  insp 
and  readjusted  by  an  expert   from  the  factory 
ments    have    been    made    since    that    time    by    th 
engineer  except  in  taking  up  wear  in  the  crank  and  journal 
hearings.     During  the  winter  of  1912-1913  the  engine  has 
been  run  about  400  hours.     As  it  is  in  daily  operation,  little 
time  was  available  for  making  the  I 

Fuej   <in   Consumption  pes  Hour 

Two  readings  were  taken  during  the  evening  of  March 
1,  while  the  engine  was  in  actual  service.  During  this  run 
9.1    kw-hr.   and   8.25   kw-hr.   were   generated   per  gallon   of 
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fuel  oil.  Three  runs  of  rather  short  duration  were  made 
on  March  2.  The  kilowatt-hours  per  gallon  of  oil  in  these 
tests  were  9.5,  9.25  and  7.  In  the  case  of  the  9.5  result, 
which  was  the  highest  efficiency  obtained,  the  load  was  ap- 
proximately 71  kw.  The  figures  of  all  five  tests  are  given 
in  (he  accompanying  table.  The  author  of  the  paper  re- 
marks that  the  exhaust  was  very  dark,  filling  the  engine 
room  with  smoke  in  a  short  time.  His  conclusion  is  that, 
as  the  generator  is  of  good  design  and  the  belt  in  good  con- 
dition, the  tests  do  not  show  that  the  engine  maintained  its 
rated  output  and  efficiency. 

Mr.  Aspnes  described  the  lubrication  of  the  engine, 
which  is  done  by  the  splash  system.  The  amount  of  oil  used 
in  daily  operation  for  lubrication  is  1  pint  per  hour,  mixed 
with  about  3  gal.  of  water.  No  difficulty  seems  to  be  en- 
countered in  starting  the  engine  with  compressed  air.  Quite 
often,  however,  it  happens  that  the  pressure  in  the  cylin- 
ders exceeds  the  predetermined  pressure  before  the  engine 
reaches  full  speed,  causing  the  relief  valves,  which  are  set 

SUMMARY    OF    TESTS    OF    A    THREE-CYLINDER    I4-IN.    EY    2I-IN. 
DIESEL    ENGINE 


NUMBER  OP  TEST 

1 

2 

3 

4 

5 

Load  in  kw  at  switchboard . 
Injection     air     pressure,     in 

198 

60 
0.11 
9.1 

200 

60 

0,12? 
8.25 

71.22 
202 

73 
0.152 

9.5 

85.385     '       105 
196       i       190 

0.1081 
9.25 

0.143 

7 

at  800  lb.,  to  discharge.  This  makes  a  good  deal  of  noise. 
The  summary  of  the  tests,  as  given  by  Mr.  Aspnes,  is 
shown  by  the  accompanying  table. 

Ten  Gallons  Oil  per  ioo  kw-hr.  at  Thief  River  Falls 

Mr.  Leonard  Peterson,  superintendent  of  the  municipal 
electric-light  plant  at  Thief  River  Falls,  Minn.,  opened  the 
discussion.  He  said  that  his  city  installed  two  225-hp  Diesel 
crude-oil  engines  about  a  year  ago.  These  engines  are  di- 
rectly connected  to  150-kw  Sprague  direct-current  generat- 
ors running  at  164  r.p.m.  The  plant  was  installed  as  an 
auxiliary  to  water-power,  but  on  account  of  the  low  water 
in  Red  Lake  River  it  has  been  in  almost  constant  use  since 
November  of  last  year. 

In  actual  operation  Mr.  Peterson  finds  that  the  engines 
are  using  considerably  less  fuel  oil  than  the  guarantee  of 
the  maker,  the  Busch-Sulzer  Brothers-Diesel  Engine  Com- 
pany, which  is  also  the  maker  of  the  engine  referred  to  in 
Mr.  Aspnes'  report.  At  no  time  has  more  than  10  gal.  of 
oil  per  100  kw-hr.  been  required  at  the  Thief  River  Falls 
plant,  whereas  the  guarantee  of  the  builders  was  12.5  gal. 
per  100  kw-hr.  at  from  one-half  to  full  load.  The  oil  costs 
7.6  cents  per  gallon  laid  down  in  the  storage  tank.  Figur- 
ing an  average  consumption  of  oil  of  10  gal.  per  100  kw-hr., 
the  cost  of  fuel  oil  per  kilowatt-hour  at  the  switchboard  is 
0.76  cents.  Adding  the  cost  of  lubricating  oil,  water  and 
engine-room  labor  makes  a  total  operating  cost  of  about 
0.8  cent  per  kilowatt-hour  at  the  switchboard. 

Desirable   Operating   Characteristics 

As  a  standby  for  water-power  plant  Mr.  Peterson  said 
that  the  Diesel  engine  is  superior  to  any  other  prime  mover 
of  which  he  has  knowledge.  There  is  no  expense  when 
the  engines  are  shut  down,  and  they  can  be  started  up  in 
five  minutes.  The  regulation  is  good;  at  different  times 
full-load  and  overload  conditions  have  been  thrown  on  from 
no-load,  with  a  change  in  voltage  of  only  5  volts  in  220 
volts.     The  engines  have  operated  over  a  year  without  any 


interruption  of  service,  although  the  men  in  charge  of  them 
had  never  seen  a  Diesel  oil  engine  before  the  installation 
triade. 
The  cost  of  repairs  for  the  two  units  during  the  year  has 
nol  exceeded  $10.  In  relation  to  Mr.  Aspnes'  complaint 
that  during  one  test  the  engine  did  not  come  up  to  speed 
and  emitted  black  smoke  from  the  exhaust,  Mr.  Peterson 
said  that  this  would  indicate  that  the  valves  were  in  poor 
condition  or  else  that  the  exhaust-valve  springs  were 
broken.  There  has  been  no  trouble  from  this  source  at  the 
Thief  River  Falls  plant.  It  is  very  important  to  have  all 
valves  tight  and  the  fuel-needle  valve  set  properly  to  insure 
that  there  shall  be  economical  operation  and  that  the  engine 
shall  run  properly. 

Cost  of  Oil-Engine  Installation  and  Use 

Mr.  Ludwig  Kemper,  of  Albert  Lea,  does  not  favor  the 
Diesel  engine.  With  fuel  oil  at  3  cents  a  gallon  his  experi- 
ence has  been  that  the  cost  of  repairs  and  maintenance 
amount  to  as  much  as  the  cost  of  the  fuel.  The  first  cost 
is  also  a  serious  item.  He  has  figured  that  in  his  own  city 
an  oil-engine  plant  with  complete  equipment  would  cost 
$130  per  kw  installed,  whereas  a  modern  steam-turbine 
plant,  complete  with  condensers,  would  cost  only  $90  per 
kw.  The  increasing  price  of  fuel  oil  is  also  to  be  taken  into 
consideration.  At  present  prices  oil  for  fuel  costs  more 
per  kilowatt-hour  than  does  coal  at  $3  per  ton,  if  the  steam 
plant  used  in  the  comparison  is  a  modern  turbine  installa- 
tion. 

Mr.  Holmes  Ives,  of  Redwood  Falls,  as  a  result  of  his 
experience,  spoke  favorably  of  the  Diesel  engine. 

Mr.  H.  B.  Rutledge,  of  Glencoe  and  Howard  Lake,  ex- 
pressed his  belief  that  the  Diesel  engine  will  take  its  place 
as  an  auxiliary  in  water-power  stations  and  small  non-con- 
densing steam  plants.  He  doubts  if  it  can  compete  with 
steam  turbines,  in  units  of  300  kw  or  more.  The  oil  engine 
is  going  through  a  stage  of  development,  just  as  the  steam 
turbine  did,  and  no  doubt  for  its  own  particular  field  it  will 
be  brought  to  a  satisfactorv  state  of  excellence. 


Grounding  Secondaries  to  Water  Pipes 


Our 


local  water  c 
ground  connections  ti 
may  cause  electrolys 
several  large  cities  s< 
th< 
pa 





mpany  has  raised  objections  to  our  making  any 
its  pipes  or  mains,  declaring  that  such  connections 
•  and  damage  the  pipes.  Is  it  not  true  that  in 
:ondary  systems  are  now  in  operation  grounded  to 
he  entire  sanction  and  approval  of  the  water  com- 
iny?  P.   K.    F. 

Although  some  water  companies  have  objected  to  water- 
main  grounds,  this  difficulty  has  not  proved  important  ex- 
cept in  localities  where  the  extreme  dryness  of  the  soil 
makes  other  means  of  grounding  either  too  expensive  for 
use  or  to  fail  of  their  purpose  altogether.  Oddly  enough, 
however,  the  objection  to  grounding  has  been  persisted  in 
by  certain  individual  water-works  managements,  in  the  face 
of  the  action  of  the  largest  water  companies  and  the  recom- 
mendations of  the  best  hydraulic  engineers.  The  flow  of 
alternating  current  in  appreciable  amount  over  such  grounds 
is  an  abnormal  condition  and  one  soon  detected.  If  the 
grounds  are  adequate,  such  condition  will  be  soon  relieved 
by  the  blowing  of  the  next  fuses  back  of  the  trouble.  But 
even  with  considerable  alternating-current  flow  no  elec- 
trolytic injury  is  to  be  expected  according  to  the  best 
authorities.  And  with  grounding  to  the  water  pipe  the 
tendency  of  alternating  current  to  leave  the  pipe  except 
at  another  ground  would  be  almost  wholly  lacking,  as  a 
better  path  would  be  impossible.  When  it  is  considered  that 
the  flow  of  an  appreciable  alternating  current  is  abnormal. 
that  such  current  does  not  cause  electrolytic  damage,  and 
that  for  the  current  to  leave  the  pipe  for  damp  ground 
would  be  an  extremely  rare  happening,  the  remoteness  of 
possible  damage  is  quite  evident. 
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Generators,  Motors  and  Transformers 

Mercury-Vapor  Rectifier. — Haetmann-Kempf. — -A  paper 
read  before  the  Berlin  Electrical  Society  on  mercury-vapor 
rectifiers  ol  high  capacity,  according  to  the  system  of 
Schaefer,  using  steel  containers  (see  Digest,  Nov.  30,  1912, 
page  1157).  A  100-kvv  rectifier,  is  shown  in  Fig.  1.  In  a 
foundry  in  Frankforl  one  of  these 
rectifiers  is  in  successful  operation, 
transforming  45-cycle  single-phase 
current  into  direct  currenl  at  220 
volts  for  driving  a  number  of  shunt 
and  series  motors  with  a  considerably 
fluctuating  load.  A  20-kw  rectifier  of 
the  same  type  is  used  in  Strasburg 
for  charging  storage  batteries.  Both 
have  proved  very  satisfactory  in  prac- 
tice. A  third  installation  of  300-kw, 
consisting  of  four  75-kw  rectifiers,  is 
soon  to  be  installed  in  Mannheim. 
An  account  of  the  extended  discussion 
which  followed  the  paper  is  also  given. 
The  difficulty  of  removing  quickly  the 
last  traces  of  gas  from  the  containers 
is  pointed  out  and  acknowledged;  arti- 
ficial heat  must  be  applied  for  this 
purpose.  The  efficiency  avera 
about  80  per  cent,  and  under  favor- 
able conditions  it  may  be  88  or  90  p 
cent.  The  expense  of  the  1 
menial  rectifiers  in  the  past  has  been 
verj  high,  the  cost  per  kw  being  about 
$250,  but  it  is  expected  thai  ulien  the 
rectifiers  are  built  commercial! 
large  scale  the  cost  will  he  brought 
down  in  thai  "i  the  n  >tary  com  erter 
or  less.  <  in  account  ol  the  simplicity 
of  construction  the  cost  of  the  rectifier  itself  will  be  much 
lower,  but  the  necessity  of  using  transformers  and  recti fii  1 
will  increase  the  total  somewhat.  Reference  was  made  1  1 
the  extended  use  of  mercury-vapor  rectifiers  in  the  United 
States  m  series  arc-lamp  systems  and  in  telephom 
changes.  According  to  an  investigation  of  Tschudy,  the 
variation  of  the  efficiency  with  the  frequency  is  small. — 
Kick.  Zeit.,  Feb.  27,  [913, 

Mercury-Vapor  Rectifier.  E.  w  Longueval. — The  au- 
thor reviews  recenl  progress  of  the  mercury-vapor  rectifier, 
lie  first  gives  an  abstracl  of  a  paper  presented  by  Maurice 
Leblanc,  Jr.,  before  the  International  Society  of  Electri- 
cians in  Paris,  reviewing,  first,  the  construction  and  elec- 
trical connections  of  sin;  ind  polyphase  rectifiers, 
savins,'  a  brief  mathematical  theorj  of  their  operation  and 
sketching  their  various  applications  in  practice,  ["he  author 
then  refers  to  recent  attempts  to  construct  mercury-vapor 
rectifiers  of  large  capacity.  For  the  solution  of  this  problem 
it  is  necessary  to  replace  the  glass  globe  by  a  metallic  recep- 
tacle.— La  Lumiere  Elec,  March  1,  [913, 

Transformers.-     I.    REY\  \.L.       Hie   conclusion   of   his    illus- 
trated  article  on   the  construction  of  transformers.      In   the 
present    instalment    the    author   discusses    three  phase    1 
formers   and   outlines   the   various   methods   that    are   used   111 

making  connections  of  transformers. — La   Lumiere 
Feb.  8,  1913. 


FIG.      I  —  100      KW 

Ml  IUURY-VAPOR 
RECTIFIER 


Lamps   and   Lighting 
Periodic  Fluctuation  of  the  Candle-Power  of  Alternating- 
Current    Metallic- Filament     Lamps. — ABSALOM     Larson. — 
An  account  of  an  experimental  investigation  of  the  fluctua- 
tions of  the  candli  rnating-current  metallic- 
filament  lamps  during  on.    period.     A   Stroboscopic   method 
was    used.      A    round    disl     with    tour    sin-    was    placi 
twain  the  lamp  and  the  photometer  and  rotated  by  a    four- 
polc    -     1                               ir.        I  he    photometer    thus    r. 
light   onl\    four  time     during   each  revolution  through   the 
.  twice  for  each  period  mating  cur- 
rent.    The  voltage  curve   of   the   generator   was  approxi- 
mately sinusoidal,  tin    frequency  50  cycle  ■  ].     It 
was  possible  to  adjust  the  position  of  the  disk   relatively 
to   tin-   axle   of   the    motor    111    a    series   of    regular   angular 
intervals.      Winn   oni    experiment   had   been   made   the   small 
synchronous   motor    was    stopped,   the    position    of   tie 
was   changed  by    a    certain    angle,    the   motor 
again   and   a    new    measurement   was    made.     In    this   wax- 
it  was  possible  to  determine  the  candle-power  of  the  lamp 
at   different   instants  <JU1                         h„i       Of  course,  during 
one  period  of  tin   alternating  current  there  are  two  periods 
of  light   fluctuation.      I  In    results  are  given   in    Fig.   J   for 
five    different     lamps.       i  ;                        -     represent     time,    the 
period  of  the  light                                       second.     I  '<- 
dinates  give  the  relative  amount  of  the  candle  power  at  the 
different    instants.     1  urve    I    refers  to   an   osram   lamp  of 
220  volts  and   10  ep,  curve  11  to  an  osram  lamp  of  220  volts 
and    Hi  cp,   curve    III    to  an   osram   lamp  -    and 


5 

tfl 1 1 1 1 1 1 1 I I 


OWED     DURING    ONE-HALF 
PERI 

25  cp,  curve  VI   10  an  osram  lamp  o\  220  volts  and   - 
and  curve    V    to   a   "reductor   lamp"   oi    14   volts   and 
I  he     candle  power     fluctuation 
lamp,   the  candle-power   fluctuating   between   7  cp   a' 

that  the  variation  each  way  from  the  mean  value  is 
about  30  per  cent.  The  diameter  of  the  wire  of  the  to-cp 
lamp  is  0.01  nun.  With  increasing  thickness  of  the  wire 
the   relative   fluctuation   of  the   light   decreases.     For   the 
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"reductor  lamp"  with  a  filament  diameter  of  0.08  mm  the 
variation  of  the  candle-power  from  the  mean  amounts  to 
1.4  per  cent.  For  comparison  a  test  was  made  with  a  220- 
volt,  10-cp  carbon-filament  lamp.  Its  curve  is  practically 
identical  with  curve  VI.  The  candle-power  curves  are  not 
sinusoidal.  On  account  of  their  light  fluctuation  220-volt, 
10-cp  osram  lamps  can  conveniently  be  used  for  determin- 
ing the  slip  of  an  induction  motor  by  a  stroboscopic  method. 
For  the  same  effective  voltage  the  candle-power  with  al- 
ternating current  differs  from  that  with  direct  current.  If 
the  candle-power  with  direct  current  is  taken  as  unity,  the 
results  shown  in  the  accompanying  table  are  obtained  with 
a   10-cp,  220-volt  osram  lamp.     For  the  same  voltage  the 

CANDLE-POWER  OF  ALTERNATING-CURRENT  LAMP   AS  COMPARED 
WITH    DIRECT    CURRENT 


Volts 

Candle-Pow 

220 

1  .016 

250 

1  .020 

268 

1.022 

220 

1  .037 

measured  candle-power  is,  therefore,  greater  with  alternat- 
ing current  and  the  difference  between  alternating  current 
and  direct  current  candle-power  increases  with  increasing 
voltage  and  especially  with  decreasing  frequency.  This 
is  to  be  taken  into  consideration  in  photometric  tests. — 
Elek.  Zeit.,  Feb.  27,  1913. 

Generation,  Transmission  and  Distribution 

Steam  Turbines. — H.  D.  Herr. — A  very  long  and  pro- 
fusely illustrated  paper  on  recent  developments  in  steam 
turbines.  The  paper  gives  the  early  history  of  the  steam 
turbine  and  its  elementary  principles  and  then  describes 
the  more  recent  developments  of  the  De  Laval  turbine,  the 
Curtis  turbine,  the  Rateau  turbine,  the  Parsons  turbine  and 
the  Westinghouse  turbine.  Then  follows  a  comparison  of 
steam  turbines  concerning  their  reliability,  maximum  out- 
put and  economy.  Notes  are  added  on  non-condensing 
turbines,  low-pressure  turbines,  bleeder  turbines  and  mixed- 
pressure  turbines.  After  some  remarks  on  the  application 
of  the  turbine  in  the  field  of  centrifugal  pumps  and  for 
auxiliary  apparatus  in  power  stations,  the  author  takes 
up  in  greater  detail  the  application  to  marine  service  and 
describes  the  Westinghouse-Melville-Macalpine  reduction 
gear. — Journal  Franklin   Inst.,  February  and  March,   1913. 

Dangerous  Rises  of  Voltage. — W.  Petersen. — The  con- 
clusion of  his  long  and  highly  mathematical  paper  on  dan- 
gerous rises  of  voltage  and  methods  of  protection  of  the 
network  against  the  same.  In  the  concluding  instalment 
some  details  of  protection  are  discussed  and  some  rules  are 
given  for  calculating  the  phenomena  of  traveling  waves. — 
Elek.  Zeit.,  March  6,  1913. 

Installations,  Systems  and  Appliances 

Szmtches. — The  proposed  rules  of  the  German  Associa- 
tion of  Electrical  Engineers  for  the  construction  and  meth- 
ods of  testing  of  switches  and  automatic  circuit-breakers 
for  pressures  up  to  750  volts. — Elek.  Zeit..  March  6.   1913. 

Wires,  Wiring  and  Conduits 

Notation  of  Polarity  of  Conductors. — A  committee  of  the 
German  Association  of  Electrical  Engineers  has  worked 
out  proposed  rules  for  the  notation  of  the  polarity  of  con- 
ductors on  switchboards.  For  direct  current  they  are  as 
follows :  The  positive  pole  should  be  painted  red,  the  nega- 
tive pole  painted  blue,  and  earth  connections  and  the  earthed 
neutral  conductors  painted  black  with  white  rings.  Earthed 
conductors  of  other  polarity  should  have  the  color  of  their 
polarity  together  with  black  rings.     Unearthed  neutral  con- 


ductors should  be  painted  black  with  red  rings.  For  three- 
phase  currents  the  proposals  are  as  follows :  The  three 
conductors  should  be  painted  yellow,  green  and  violet  and 
designated  with  the  letters  R.  S.  T.  where  the  series  of  the 
colors  and  of  the  letters  R.  S.  T.  indicate  the  series  in 
succession  of  the  phases  in  time.  The  fourth  wire  is  painted 
black  with  white  rings  if  it  is  earthed  and  is  painted  black 
with  red  rings  if  it  is  unearthed.  For  single-phase  current 
the  proposals  are  as  follows:  The  two  conductors  are 
painted  yellow  and  violet.  If  there  is  a  neutral  conductor 
it  is  painted  black  with  white  rings  if  it  is  earthed  and 
painted  black  with  red  rings  if  it  is  unearthed.  If  a  single- 
phase  line  is  part  of  a  three-phase  system,  the  colors  as 
used  with  the  three-phase  system  are  retained.  On  every 
switchboard  an  explanation  of  the  colors  and  signs  must  be 
found. — Elek.  Zeit.,  March  13,  1913. 

Iron  Pipe  Used  for  Electric  Conduit. — Oliver  W.  Storey. 
— An  article  describing  the  methods  of  manufacture  of 
black  enamel  or  "black  pipe"  and  "galvanized"  or  "white 
pipe"  and  discussing  critically  the  advantages  and  disad- 
vantages of  the  different  processes  and  the  case  of  "black 
pipe"  versus  "white  pipe." — Metall'.  and  Chem.  Eng'ing, 
April,  1913. 

Electrophysics  and  Magnetism 

Fluorescent  Roentgen  Radiation. — J.  C.  Chapman. — A 
paper  dealing  with  Professor  Bragg's  theory  that  the  fluor- 
escent X-radiation  is  produced  indirectly  by  the  action  of 
the  expelled  beta  rays,  and  not  by  the  direction  of  the 
primary  beam.  His  criticisms  of  a  previous  paper  of  the 
present  author,  in  which  an  experiment  was  described  to 
test  this  theory,  are  discussed.  '  Another  experiment  has  been 
performed,  in  which  the  theoretical  objections  he  raised 
have  been  obviated.  The  results  obtained  agree  precisely 
with  those  given  previously  and  indicate  that  Bragg's 
bombardment  theory  does  not  represent  even  to  a  small 
extent  the  process  of  production  of  the  fluorescent  Roent- 
gen radiation. — Phil.  Mag.,  March,  1913. 

PIwto-Electricity. — H.  Stanley  Allen. — An  abstract  of 
a  paper  presented  before  the  Royal  Society  in  London  on 
the  photo-electric  behavior  of  iron  in  the  active  and  passive 
state.  The  statement  that  chemical  activity  and  photo- 
electric activity  vary  together  appears  to  be  justified.  If 
this  view  be  correct,  it  will  be  seen  that  there  are  degrees 
of  activity  and  also  of  passivity. — London  Electrician, 
Feb.  28,  1 913. 

Composition  of  Electromotive  Forces  of  Induction. — A. 
Guillet. — A  paper  in  which  the  author  shows  how  the 
polygon  rule  of  vibrations  of  Fresnel  can  be  applied  to  the 
composition  of  electromotive  forces  of  induction. — La 
Lumiere  Flee.  Feb.  15,  1913. 

Electrochemistry   and   Batteries 

Metallic  Chromium  for  Electric  Resistance  Furnaces. — 
O.  Dany-Hanault. — A  paper  on  the  use  of  granular 
metallic  chromium  as  a  resistor  for  an  electric  resistance 
furnace.  Chromium  can  be  heated  up  to  temperatures  near 
2000  deg.  But  the  absence  of  malleability  and  ductility  has 
restricted  its  applications.  It  must,  therefore,  be  used  in 
granular  form. — Comptes  Rendus,  Jan.  6,  1913;  abstracted 
in  La  Lumiere  Elec,  Feb.  8,  1913. 

Electric  Resistor. — K.  Perlewitz. — An  illustrated  article 
on  the  properties  and  uses  of  "silit."  which  is  a  new  electric 
resistance  material  made  by  a  process  of  Egly.  Metallic  sili- 
con is  added  to  silicon  carbide  and  the  carefully  prepared 
mixture  is  brought  into  the  desired  form  and  subjected  to 
heat  in  an  electric  furnace,  whereby  it  bakes  together  into 
a  homogeneous  body.  This  material  is  especially  suitable 
for  electric  heating  resistors. — Elek.  Zeit..  March  6.   1913. 

Electrolytic  Production  of  Iron  Sheets  and  Tubes. — W. 
Pai  maes  and  J.  A.  Brinell. — The  authors  were  instructed 
by  the  Swedish  Association  of  Ironmasters  to  investigate  the 
Cowper-Coles  electrolytic  method  for  producing  iron  sheets 
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and  tubes.  This  article  is  a  translation  of  the  report  made 
by  them.  It  describes  the  principles  of  the  method,  the  con- 
struction of  the  electrolytic  cell  and  the  tests  made  of  the 
composition  and  properties  of  the  deposited  sheet  iron. 
Some  factors  are  finally  discussed  which  influence  the 
economic  result  of  the  process. — Metall.  and  Chi  m.  En 
April,  [913.  » 

Synthetit   Ammonia.     I\  Haber  and  R.  Le  Ro     u     0 
Their   report    made  to  the   Badische  company   three  year-, 
ago  on  the  Haber  process  of  producing  ammonia  from  the 
elements.     The  essential  technical    features  ot   the  proi 
are  the  u  e  of  a  high  atmospheric  pressure  and  the  circula- 
tion of  the  high-pressure  nitrogen  and  hydrogen  gas  mix- 
ture   from   a    furnace    (where  at   a  temperature   ol    bi 
500  deg.  and  700  deg.  <  .  the  ammonia  is  formed  1  to  a  re- 
frigerator (where  the  ammonia  is  liquefied  and  withdrawn) 
and  the  return  of  the  remaining  gases  together  with  a  mix- 
ture of  nitrogen  and  hydrogen  to  the  furnace.     An  account 
is  given  of  the  investigations  as  to  the  besl  catalytic  agents. 
I  hese  are  uranium  and  osmium.     The  firsl   large  scale   fac- 
tory is  now  being  erected  in  Germany.     Zeit.        Elektro 
<lu  inn-,  Jan.    15,    mi. \:  translated   111    abstract    with    ill1 
tions  in  MeU  ill.  ,ni,l  I  hem.  Eng'ing,    Vpril,  1913. 

Units,  Measurements  and  Instruments 
Resistance     Measurements. — In    a    continuation    of    the 
serial    on    shop   testing   of   electrical    apparatus    the    various 
methods    for    measuring    resistances    arc    reviewed,     Ele> 
Journal.   February,   1913. 

Testing  Ebonite  for  Electrical  Purposes.  (  I  .  Pater 
son,  E.  H.  Rayner  \ m>  A.  Kin  m.s.  \n  abstracl  ol  a  paper 
from  the  Journal  of  the  (British)  Institution  of  Electrical 
Engineers.     Methods  of  testing  ebonite  are  discussed,  and 

the  results  of  tests  made  on  known  qualities  of  rubber,  with 
and   without    various  adulterant-.    11.    given.      As   the   results 

of  these  tests  a  specification  is  suggested  for  tests 
ebonite,  purporting  to  be  made  from  best  Para  rubber  with- 
out   adulteration:       Specific    gravity,    to    be    not    more    than 

1.2;.  Yield  test:  A  cantilever  of  the  ebonite,  85  nun  11 
in.)  wide  and  to  mm  (}i  in.)  thick,  supporting  a  t-lb. 
weight  1  s-'  nun  (6  in.)  from  the  support,  shall  be  , 
in  an  oven  maintained  at  a  temperature  of  70  deg.  I  .  I  In 
ebonite  shall  not  yield  so  that  the  point  of  support  of  the 
weight  drops  through  a  greater  distance  than  15  nun  (ap- 
proximately Y&  in.)  during  two  hours  at  this  temperature. 
The  distance  dropped  shall  be  measured  before  and  after 
the  test  with  the  weight  removed.  Electric  strength:  ["hi 
sheet  ebonite  shall  be  tested  for  electric  strength  b 
bedding  metal  spheres,  51  mm  (_'  in.)  diameter,  into  oppo- 
ite  sides  of  the  material,  so  thai  the  thickness  of  eboniti 
between  them  is  about  0.5  nun.  An  alternating  emf  with 
.in  approximately  sine-wave  distribution  shall  then  be  put 
across  the  spheres  and  the  voltage  gradually  raised  over  a 
period  of  about  one  minute  until  breakdown  occurs.  The 
test  specimens  and  spheres  may  he  placed  tiiulei  oil  during 
this  test,  in  which  case  a  specimen  too  nun  (4  in.)  in  diam 
eter  will  suffice  to  prevent  sparking  around  the  edges.  The 
spherical  recesses  in  the  test  specimens  must  be  machined 
out  with  a  keen  cutting  tool,  which  must  be  re  ground  be 
fore  the  last  cut  is  taken,  and  the  spheres  must  bi 
fit  in  the  recesses.  Before  the  rejection  of  any  material 
lakes  place  on  the  ground  of  insufficient  electric  strength  at 

least   two   Specimens   shall   have   been   tested    for   breakdown, 

and  if  either  oi   them  shows  the  requisite  strength   P 
lion  shall  not  take  place  on  the  ground  of  this  test.     Under 
these   conditions   of    test    the   ebonite    shall    show     an    elecric 

strength  of  not  less  than   [25,000  mean  effective  volts  per 
millimeter.     London   Electrician,  March  7.  [913. 

Telegraphy,  Telephony  and  Instruments 
Telegraphy  and  Telephony.     \  committee  of  the  German 
Association  of  Electrical  Engineers,  jointly  with  the  com 
inittee  of  the  German    Association  of  Wiring  Contractors, 


has  worked  out  a  set  of  rules  for  the  equipment  of  tele- 
graph, telephone  and  signal  installations  relating  to  the 
apparatus,  sources  of  energy  and  wiring. — hlek.  Zeit., 
March  6,   1913. 

Telegraphy  and  Telephony. — DEVAUX  and  CHARBONNEL. 
— A  review  of  recent  progress  in  telegraphy  and  telephony. 
After  some  notes  on  automatic  telephony  the  author  deals 
with  the  interference  in  telephony  from  single-phase  trac- 
tion systems  and  then  discusses  various  problems  of  sub- 
marine telephone  cables.  He  deals  especially  with  the  prob- 
lem of  telephonic  reflections. — La  Lumiere  E'.ec.,  Feb.  I, 
8  and  15.  19 

Telephone  Cable. — An  article  on  the  new  telephone  line 

between  Vienna  and  Ualmatia,  which  includes  a  line  across 

1   over   a   series   of    island-.     On   land  an   overhead 

bronze  wire  is  used,  tor  crossing  the  sea  a  .submarine  cable. 

Ibis  is  a  continuously  loaded  cable  of  the  Krarup  sj 
The  copper  conductor  had  a  cross-section  of  5.5  sq.  mm. 

Around    it    are    wound    three    layers   of    soft    iron    wil 
0.2  nun  diameter,  and  around  this  a  special   form  ol 
percha  is  pressed.     This  spec  rcha  mixture  was 

sii  cl I 

tween  the  two  ends  of  tin  combined  overhead  and  sub- 
marine line  iven  a  "brilliant  result, 
line  has  later  on  be  speaking  tests  between 
Vienna  and  Sarajevo  (at  a  distance  of  1400  km,  or  840 
miles)  have  still  given  good  results,  although  the  over- 
head line  in  Bosnia  consists  partly  of  bronze  wires  not 
more  than  4  mm  in  diameter. — Elek.  Zeit..  March  13,  1913. 
New  Win  tors. — The  Telefunkcn  company  now 
uses  Schloemilch  electrolytic  detectors  in  which  its  former 
two  chief  objections  were  overcome,  namely,  the  deti 
tion  of  the  platinum  electrodes  and  the  leakage  of  acid 
through  crevices  when  the  detector  is  inverted,  as  often 
m  transit.  The  new  detector  illustrated  in  Fig.  3 
comprises  three  Schloemilch  cells  radiating  from  the  cross- 


tube,  a-  shown       rhi    whole  glass  system  is  hermetically 
sealed,  and  connections  are  mad''  to  the  terminal  end  caps 
l'\    fused-in  platinum  v.  it 
till  one.  and  only  one.  of  the  cells.     The  latter  are  inclined 

II  [20  di  g.  to  1   Li  h  other,  s,,  that  when  one  is  vertical  (as  in 

the  other  two  are  completely  drained  of  acid, 
cell    fails    or    incomes    insensitive,    it    is    :  ly    to 

the  system  through  1  2c  stitute  another  cell 

in  circuit  without  appreciable  interruption  of  working 
order  that  the  cells  may  be  distinguished  1  for  experimental 
and  maintenance  record   purposes)    the  numerals   1.   II   ami 

III  are    marked   oil    the   end    caps — London    Flee.    R 
March    14.   ten.; 

Miscellaneous 
Theory  of  Commutation. — Kaki  I'u  iiei  mayer. — The  au- 
thor introduces  a  more  general  expression  for  a  certain 
coefficient  in  the  formula  for  calculating  the  commutation 
pressure,  which  he  calls  the  commutation  constant.  The 
main  factor  in  the  commutation  constant  is  the  self  and 
mutual  inductance  of  the  commutating  coil.     The  commu- 
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tation  constant  must  be  determined  for  every  type  of 
machine,  and  its  application  in  his  formula  assumes  the 
absence  of  pulsating  pressures. — London  Electrician,  Feb. 
28,   1913. 


Book  Reviews 


Electrical  Machine  Design  :  The  Design  and  Specifi- 
cation of  Direct  and  Alternating-Current  Ma- 
chinery. By  Alexander  Gray.  New  York:  McGraw- 
Hill  Book  Company.  528  pages.  Price,  $4. 
Mr.  Gray's  book  is  a  work  of  high  order.  Through  it 
runs  a  philosophic  conception  of  the  principles  and  methods 
used  in  electrical  machine  design.  In  fact,  the  title  of  the 
book  is  too  narrow  for  its  scope,  as  it  treats  most  success- 
fully of  the  principles  of  electrical  engineering.  A  sound- 
ness of  judgment  and  a  sane  and  simple  treatment  are  char- 
acteristic of  the  author's  methods  and,  while  the  book  is 
primarily  written  for  students,  it  is  really  a  compendium 
of  experience  enlightened  by  scientific  method.  The  book 
deals  with  direct-current  machinery,  alternators  and  syn- 
chronous motors,  polyphase  induction  motors,  and  trans- 
formers. From  this  enumeration  it  is  not  to  be  assumed 
that  the  treatment  of  each  of  these  subjects  has  been  ex- 
haustive, though  it  has  been  most  thorough,  defining  every- 
where the  principles  and  fundamental  ideas  rather  than  the 
empirical  side.  Mr.  Gray's  experience  for  many  years  as 
an  electrical  designer  and  engineer  has  served  him  in  good 
stead  and  has  enabled  him  successfully  to  avoid  too  much 
of  the  academic  side  so  often  in  evidence  in  works  of  this 
character.  The  treatment  is  everywhere  up  to  the  latest 
standard  of  our  knowledge.  In  the  regulation  of  alternat- 
ors the  method  of  zero  power- factor  is  consistently  used; 
in  the  chapters  on  heating  Mr.  Gray's  own  investigations 
have  been  embodied ;  in  the  chapters  on  design  very  useful 
design  sheets  have  been  inclosed;  the  interpole  has  been 
treated  simply  and  alternator  windings  have  been  discussed 
so  far  as  their  practical  applications  are  concerned;  the 
wave-form  of  alternating-current  generators  has  been  sim- 
ply discussed;  the  chapter  on  insulation  is  sane  and  to  the 
point ;  the  short-circuit  characteristics  and  the  effect  of 
saturation  are  discussed  in  a  modern  manner ;  the  parallel- 
ing of  alternators  and  the  problem  of  resonance  receive  a 
brief  consideration ;  the  circle  diagram  for  induction  motors 
is  derived  and  explained ;  the  leakage  of  induction  motors 
and  the  noise  as  well  as  dead  points  at  starting  are  entered 
into.  The  closing  part  of  the  work  deals  with  transform- 
ers, and  this  portion  of  the  book  is  not  quite  so  satisfactory 
as  the  preceding  chapters.  At  the  close  the  practical  me- 
chanical design  is  discussed  and  the  formulas  for  the  unbal- 
anced magnetic  pull  are  derived  as  developed  by  Mr.  B.  A. 
Behrend,  to  the  training  in  whose  engineering  office  Mr. 
Gray  gracefully  acknowledges  his  indebtedness  in  the  pref- 
ace to  the  book.  Mr.  Gray's  book  bears  the  stamp  of 
original  treatment  and  is  one  of  the  best  contributions  to 
electrical  engineering  literature  of  late  years. 


Experimental   Wireless    Stations.     Their   Theory,    De- 
sign, Construction  and  Operation.     By  Philip  E.  Edel- 
man.    Published  by  the  author  at  2432  Lyndale  Avenue 
South,  Minneapolis.  Minn.    224  pages.    Price,  $2. 
A  simple  and  very  practical  exposition  of  the  constructive 
details  in  experimental  wireless-telegraph  stations,  intended 
for   the   use  of   amateur   radio-telegraphists.     The   funda- 
mental  principles  are   briefly   outlined   in   some  of   the  de- 
scriptions, although  the  book  is  not  intended  primarily  for 
those  who  seek  explanations  of  the  phenomena  presented  in 
wireless  telegraphy.    There  are  nineteen  chapters  relating  to 
the  following  subjects:     Nature  of  wireless  transmission, 
aerials,  grounds,  resonance,  planning  the  transmitter,  trans- 
formers,  auxiliary    apparatus,    condensers,   construction   of 
helix,    spark-gaps,    radiation    indicators,    continuous   waves. 


-  ceiving  station,  detectors,  telephone  receivers,  tuning, 
receiving  condensers,  tuning  inductances,  conclusion.  The 
book  will  be  useful  to  many  amateurs  who  seek  means 
of  constructing  wireless-telegraph  installations  inexpen- 
sively. 


Haxdisuch  der  Elektricitats  und  des  Magnetismus.     In 
five  parts.     Edited  by   Prof.   Dr.  L.   Graetz.   Part   II. 
First   edition.     Leipzig,  Germany:     Johann  Ambrosius 
Barth.     336  pages.  252  illus.     Paper.     Price,  13  marks 
for  the  complete  set. 
A   textbook   on    electricity   and    magnetism    intended    for 
advanced  students  of  physics  or  of  applied  electricity.     It 
is   divided  into  three  sections.     The   first   deals   with   the 
mathematical   laws  of  stationary  currents,  the  second  with 
the  measurements  of  stationary  currents,  and  the  third  with 
units  and  absolute  measurements.     The  treatment  is  thor- 
ough  and  systematic.     The  chapters  on  the  measurements 
of  standard  resistances  are  particularly  good.     The  book, 
as  one  volume  of  the  series,  will  recommend  itself  to  stu- 
dents  of   electrical   measurements   in   connection   with   con- 
tinuous-current phenomena. 


Engineering  and   Metallurgical   Books,    1907-1911.     A 
full  title  catalog,  arranged  under  subject  headings,  of 
all  British  and  American  books  on  engineering,  metal- 
lurgy and  allied  topics  published  during  the  five  years 
1907-1911,  with  their  English  and  American  prices  and 
publishers'  names.     By  R.  A.  Peddie.    New  York:    D. 
Van  Nostrand  Company.     206  pages.     Price,  $1.50. 
A   useful   book   of  reference  in  searching   for  the  titles 
authors,    publishers,    or    principal    subjects    of    engineering 
books.     More  than   1500  books  on  engineering  and  metal- 
lurgical topics  are  included  in  the  list.     It  is  greatly  to  be 
desired   that   similar  publications  should  be  made   of   such 
books  in  France,  Germany  and  Italy.     It  is  sometimes  very 
difficult  to  find  a  book  when  only  one  of  the   four  above- 
mentioned  particulars  is  forthcoming.     We  hope  the  author 
will  see  that  this  good  work  is  not  allowed  to  cease  in  future. 


Primary    Battery    Ignition.     A    simple,    practical    pocket 
guide  on  the  construction,  operation,  maintenance  and 
testing  of  primary  batteries  for  automobile,  motorboat 
and  stationary-engine   ignition   service.     By   C.    Wads- 
worth,  Jr.     New  York:     D.  Van  Nostrand   Company. 
78  pages,  illus.     Price,  50  cents  net. 
A  practical  guide  to  the  automobile  driver  as  to  the  elec- 
trical connections  used  on  the  ordinary  battery  ignition  car 
and  as  to  the  nature  of  the  troubles  which  are  likely  to  be 
experienced  with  the  apparatus.     A  table  of  common  igni- 
tion troubles  and  remedies  appears  on  the  last  page  and  will 
be  of  help  to  an  inexperienced  driver.    The  book  outlines  the 
principles    of    induction-coil    ignition    and    the    methods   of 
installing,   testing  and   replacing  batteries.     It   will   appeal 
to  a  large  number  of  men  who  operate  either  their  own  or 
other  persons'  cars. 


The  "Mechanical  World"  Electrical  Pocket  Book  for 
1913.     A    collection    of    electrical    engineering    notes. 
rules,  tables  and  data.     Manchester:     Emmott  &  Com- 
pany, Ltd.    310  pages,  illus.,  cloth.     Price,  6d. 
A  very  handy  little  green  pocket  book  suited  for  the  daily 
reference  of  mechanical   or  electrical   engineers   in   regard 
to  electrical  units,  measurements,  apparatus,  machines,  con- 
nections,   systems,   conductors,   stations   and   general   data. 
Added  to  these  are  a  number  of  tables,  such  as  gage  tables 
and  tables  of  conversion  factors.     A  memorandum  diary  of 
sixty  pages  is  appended.    The  book  's  surprisingly  good  for 
the  price  at  which  it  is  offered  and  will  be  useful  to  many 
persons  coming  into  contact  with  the  electrical-engineering 
world,  especially  if  they  are  interested  in  British  practice. 
For  the   illustration   of   American   practice  the  book   is.  of 
course,  not  directlv  designed. 
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New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Telephone  Aid  to  Edison  Talking  Pictures 

Time    and    time    again    moving-picture    plays    have    made 
use  of  the  telephone  as  an  actor  which  plays  a   more  or 
less  important  pari  in  the  working  out  of  tin-  drama 
trayed.     In    fact,   the   telephone   has   come   t"   be   Mich    a 
factor  in  everyday  life  thai   then    an    verj    few    pla 
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any  sent  which  do  not  utilize  the  telephone  to  make  the 
action  inure  realistic. 

I  he  telephone  has  now  taken  another  part  in  the  inoving- 
picture    industry.       It    is    used    to    help    the    moving    picl 

talk.  Mr.  Thomas  A.  Edison's  latest  invention,  the  "ki- 
netophone,"  probably  more  popularly  known  as  the  "talk- 
ing moving  pictures,"  is  a  combination  of  film  and  phono- 
graph, both  nf  winch,  in  great  measure,  have  come  to  be 
known  as  Edison's  own.  In  producing  these  talking  pic- 
tures it  is,  oi  course,  essential  that  the  film  reel  and  phi  tl 
'  ographic  record  should  he  absolutel)    synchronized.      That 

is  to  say,  when  the  actor's  lips    form  a  word  that   word   musl 

he   reproduced   by   the   phonograph   at    that    instant,  other 

wise  the  effectiveness  of  the  combination  is  entirely  de- 
stroyed. This  would  naturally  not  he  a  very  difficult  mat- 
ter if  the  reel  and  phonograph  could  he  placed  next  to 
each  other  on  the  Stage;  km  as  the  moving  picture  is  111 
variably   placed   hack   of   the   audience   in    what    is   known   as 

the  "reel   house."  this  is  not   possible.     Furthermore,   the 

reel    house    is    USUall)     cnliivh     inclosed,    with    oiil\     .1     lew 

openings  for  ventilation  and  others  through  winch  the  pic 

lures  are  projected  upon  the  screen,  and  it   is  manifestly  ini- 

possible  for  the  operator  to  hear  the  phonograph  clearly, 

if  at  all.     On  the  other  hand,  the  phonograph  must  he  placed 

On    the   Stage   so   that   the  sound    will   lie  directed   toward   the 

audience. 

These   facts  have  made  it   necessary   to  introduce  a   means 

of  synchronizing  the  pictures  and  records.  After  a  num- 
ber of  methods  wane  tried  out    it   was   found  that   by  making 

use  of  an  intercommunicating  telephone  system  the  bi 
suits  were  obtained.     \t  all  moving  picture  and  vaudeville 
houses   where   the   talking   pictures   arc   show  11   the   two   at 
tendants — the  one  operating  the  reels  and  the  one  operating 
the  phonograph— have  telephonic  communication  bj   means 

of  a  special  three-wire  private-line  circuit.  At  each  end  of 
the  line  a  Western  Electric  "1  liter  phone"  hand  set  af 
fords  a  means  of  constant  and  instant  communication  be- 
tween the  iwo  men  and  in  this  wa\  enables  the  operator 
of  the  picture  machine  to  synchronize  the  pictures  with  the 
phonographic   record.      Tins  type  of  hand  set   was  chosen 

inasmuch  as  it   is  especially  adapted   for  this  class  ,,i    service 

on  account  of  being  practically  indestructible,     In  addition 

to  the  hand  sets,  a  p    sh  button  ami  a  buzzer  are  inStal 

each  station   101    signaling. 

\s    a     further    aid    to    the    moving  picture    operators    the 

Edison  company  is  furnishing  them  with  Western  Electric 
double-head   receivers,   which  act    as  an  auxiliary    for  the 

hand   set.       This   makes   it    possible    for   the   machine   man    to 


to  his  work  and  still  he  in  constant  communii 
with   the   phonograph   man   and  able  to   hear  what   he   has 
to  say  at  all  times. 

The  kinetophone,  which  made  its  first  appearance  early 
111  March,  has  already  come  to  he  looked  upon  as  the 
logical  succi  wordless  film  drama.     As  a 

of  its  invention,  the  words  and  actions  ,,f  the  hading  players 
mi   thi    world  can  he  handed  down  from  generation  to 

11  and  thus  provide  instructive  and  pleasing  entertain- 
ment   fot 


Armature- Winding  Machine 
llie  mechanical  armature   winder  illustrated  herewith  is 
manufactured  by  the   International   Fuse   Lighter  &   Electric 
1  ompanj ,  512  C01        dated  ] 
(  al.       Ill,     ■  ■      \\    is   explained.,   will   wind   any   armature 

rdinarily  wound   b  from  a  vibrator  or  fan 

to  a    1.5-hp  machine,  doing   the  work   in  a   fraction  of  the 
lime    required    by    tin     old   fashioned    method.       The    coil- 
former  attachment    is   adjustable   to   any   si/,-   coil   or  wire. 
from  t-hp  to  50-hp  size,  thus  eliminating  the  usi 
forms.     The  coil  ta  ry  simple  arrangement,  which 


MACHINE  FOR   WINDING    VRMATURES 

may  he  made  ready  for  use  in  a  moment.  It  will  tape 
lils  accurately  and  to  any  thickness.  The  ring  arma- 
ture de\  ice  can  also  b<  readily  attached.    For  winding  fields, 

oids,  secondary   coils,  etc.  of  gn,  the  wire 

girder  cm  be   used  with  great  accuracy,  ease  and   - 

rol  of  the  machine  is  effected  by  a  friction  dutch  and 
foot  lever,  including  all  six   speeds  and  the  hrake. 


ELECTRICAL     WORLD 


Vol.  6i,  Xo.  14 


Electric  Baking  Oven 

An  electric  oven  built  upon  the  fireless-cooker  principle 
has  recently  been  placed  on  the  market  by  the  Rochester 
Stamping  Company,  Rochester,  N.  Y.  It  is  built  of  plan- 
ished steel  and  is  well  insulated  by  i-in.  insulating  walls. 
In  the  front  door  there  is  a  panel  of  glass  so  that  one  can 
watch   the  process  of  baking  or   cooking  without   opening 


ELECTRIC   BAKING   OVEN    WITH    GLASS    DOOR 

the  door.  The  heating  element  is  guaranteed  for  five  years. 
All  grates  and  also  the  heating  element  can  easily  be  re- 
moved so  that  the  oven  can  be  kept  clean.  It  has  three 
heating  circuits  for  high,  medium  and  low  temperatures 
respectively,  which  are  controlled  by  a  three-circuit  snap 
switch.  It  can  be  connected  to  and  operated  on  an  ordinary 
lighting  circuit.  It  is  said  to  be  of  proper  size  for  doing 
all  the  baking  and  roasting  for  an  average-size  family. 


Reflectors  for  Concentrated  Direct  Lighting 

The  so-called  "Visor"  reflector  is  an  opaque  mirror  re- 
flector designed  solely  for  store-window  lighting.  It  pre- 
vents light  being  wasted  by  passing  over  the  background 
into  the  store,  and  it  hides  the  lamp  from  the  ordinary  range 
of  vision  and  covers  it  in  such  a  way  that  its  reflection 
cannot  be  seen  in  the  glass  or  polished  background  of  the 
window.  It  is  designed  for  use  with  60-watt  or  100-watt 
tungsten  lamps  and  uses  a  2}4-in.  holder.  The  dimensions 
are  as  follows:  depth,  front  to  back,  10^3  in.;  width,  9^ 
in.;  height,  8  9/16  in. 

The  line  of  direct-lighting  reflectors  for  use  in  ware- 
houses, factories,  shops,  over  special  machinery,  etc.,  has 
been  augmented  by  the  addition  of  a  new  type  of  reflector 


Lamp  Socket  for  Signs 

A  lamp  socket  which  is  notable  on  account  of  the  easy 
method  of  installing  it  has  been  brought  out  by  the  Federal 
Sign  System  (Electric),  Chicago.  The  socket  is  held  by 
a  U-shaped  brass  spring  with  projecting  ends  which  snap 
out  from  the  sides  of  the  socket  after  it  has  been  pushed 
in  and  are  brought  firmly  up  against  the  back  of  the  metal 


SIGN    SOCKETS    AND    PLUG 

plate  of  a  sign  by  a  screw  in  the  ba.se  of  the  socket.  The 
grooves  In  the  porcelain  are  intended  to  fit  the  small  lugs 
usually  left  projecting  in  holes  punched  for  the  socket  and 
thus  to  prevent  its  turning. 


Metal  Holders  for  Outlet  Boxes 

A  device  for  supporting  outlet  boxes  has  been  placed  on 
the  market  by  the  McKinley  Outlet  Box  Holder  Company, 
411  Commerce  Building,  Kansas  City,  Mo. 

The  illustration  shows  the  holder  used  with  a  standard 
outlet  box  having  a  depth  of  J4  in-  and  using  an  open  cover 
for  lath  and  plaster  work.  This  same  holder  can  also  be 
used  with  outlet  boxes  having  a  depth  of  1^  in.  where  the 
open  cover  is  not  used.  Similar  holders  are  made  for  use 
with  all  standard  outlet  boxes  having  a  depth  of  i$i  in.  and 
using  an  open  cover  for  lath-and-plaster  work,  and  for 
outlet  boxes  having  a  depth  of  2j4  in.  without  the  open 
cover. 

The  device  consists  of  two  pieces,  the  holder  and  a  brace. 
The  holder  is  made  of  No.  14  gage  iron,  2  in.  in  width  and 
of  sufficient  length  to  permit  the  outlet  box  being  installed 


SHOW-WINDOW    AND    CEILING    REFLECTORS    FOR    CONCENTRATED    DIRECT  LIGHTING 


METAL    OUTLET    BOX    HOLDER 


illustrated  herewith.  What  is  true  of  the  show-window 
reflectors,  as  to  hiding  the  lamps  from  view,  is  also  true  of 
the  latter  reflector.  It  is  a  concentrating  type  of  reflector 
and  is  used  with  60-watt  and  100-watt  lamps.  Its  dimen- 
sions are:  diameter,  n}4  in.;  height,  6J4  in.;  holder,  2%  in. 
These  reflectors  are  made  by  the  National  X-Ray  Re- 
flector Company,  235  West  Jackson  Boulevard,  Chicago. 


at  any  point  between  the  joists.  The  base  has  two  slots 
running  the  entire  length  through  which  it  is  nailed  to  the 
bottom  of  a  joist,  thereby  permitting  ready  adjustment,  and 
is  fastened  to  the  body  by  the  same  bolts  which  hold  the 
fixture  stem. 

The  brace  is  made  of  strap  iron  1/16  in.  thick  and  J4  in- 
wide.     One  end  of  this  brace  is  made  to  fit  the  locking 
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arrangement  where  it  attaches  to  the  holder,  and  the  other 
end  is  perforated  in  order  that  it  may  be  nailed  to  the  side 
of  the  joist. 

The  cost  of  these  holders  to  the  contractor  is  said  to  1" 
from  25  per  cent  to  50  per  cent  less  than  the  expense  of 
nailing  in  boards. 


which  raises  the  current  to  10  amp  at  the  arc.  The  lamps 
operate  at  the  usual  lighting  frequencies.  A  25-cycle  arc 
lamp  has  also  been  designed.  All  types  of  this  lamp  are 
similar  in  external  appearance  and  most  of  the  parts  are 
interchangeable. 

The  lamp  described  above  is  manufactured  by  the  General 
Electric  Company,  Schenectady,  N.  Y. 


Long-Life  Flame-Arc  Lamp 

The  new  type  of  flame-arc  lamp  which  is  illustrated  here- 
with contains  several  features  of  construction  ami  operation 
worthy  of  mention.  The  clutch  does  not  act  directly  on  the 
electrodes  in  the  usual  way  hut  works  011  the  inner  machined 
surface  of  the  roller  bearing  over  which  tin-  chain  which 
connects  the  upper  electrode  holder  ami  the  lower  electrode 
holder  rod  runs,  thus  making  the  clutch  independent  of  the 


Vertical  Turbines 

The  Terry  Steam  Turbine  Company,  Hartford.  Conn.,  has 

itly  developed  a  complete  line  of  vertical  turbines  rated 

at  from  5  hp  to  600  hp,  operating  at  from  3600  r.p.m.  to 

500  r.p.m. 

Except  in  the  smaller   sizes,   where  all   the   part-  are   so 
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size  of  the  electrode.  The  lamps  are  of  the  focusing  design, 
which  keeps  the  arc  always  in  the  same  position  and  gives 
a  more  uniform  illumination.  The  focusing  rod,  which 
carries  the  lower  electrode  holder,  is  suspended  so  .1-  to 
eliminate  all  friction.  Above  the  arc  is  provided  a  con- 
densing chamber  into  which  the  gases  rise.  Coming  111  con- 
tact with  the  cold  metal  sides  of  the  condenser,  .1  powder  is 
deposited  from  the  fumes  there.  Slabs  of  absorbent  mate- 
rial are  placed  in  the  condensing  chamber  to  prevent  etching 
of  the  globes  by  the  fumes.  The  economizer  is  so  designed 
that  a  maximum  amount  of  heat  is  radiated  ami  a  magnetic 
blow  ring  is  placed  around  the  economizer  so  as  to  make 
the  electrode  burn   squarely. 

The  inner  globe  is  of  clear  glass  with  a  light  alabaster 
outer  globe.  The  electrodes  burn  from  100  to  120  bonis 
The  trimming  operation  is  vers  simple.  I  he  multiple 
flame-arc  lamp  is  made  for  use  on  alternating  current  and 
direct-current  circuits  of  nominally  no  volts,  and  also  tot- 
circuits  of  220  volts  and  above,  these  being  operated  in 
multiple  series.  The  direct-current  lamps  operate  at  6.5 
amp.  while  the  alternating-current  lamps  take  7.5  amp  at 
the  terminals  but  arc  equipped  with  an  auto  transforms 


lighl    that   they   can   be  comfortably   lifted   b)    one  man.  the 
on   the   vertical   axial   plane   and  tlu 

-i    lull'  casing  is  hinged,      Ml  the  bi  il)    ac- 

cessible  ami    are    supplied    with    forced    lubrication    from    a 
on  the  main  shaft.     The  thrust   is  taken  by 
a  ball  bearing  which  has  been  Submit!  times 

normal    load,    with    speeds    which    are    50    per    cent 
service  speeds. 

To   safeguard    the   operation    of    the    thrust    bearing,    the 
balls  are  immersed  in  oil  when  starting   from  rest.     A  con- 
stant circulation  of  oil  through  the  bearing  while  running  is 
provided  in  order  to  keep  all  the  balls  and  races 
and   free  from  grit. 

This  vertical  turbine  has  been  found  well  adapted  for 
deep-well  pumping  and  on  shipboard  for  operating  forced- 
draft  and  ventilating  fans. 

These  turbine  sets  are  compact,  of  light  weight,  and  run 
without  vibration.     Tin  d  to  have  made  records 

of  long,  continuous  runs  with  '  wear 

or  requiring  adjustment  Particular  attention  has  been  paid 
by  the  manufacturer  to  absolute  reliability  in  operation 
without    requiring   attention. 
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The  turbine  is  of  the  single-stage  type,  with  shaft  exten- 
sion to  receivi  the  fan  or  the  centrifugal  pump.  All  of 
these  vertical  machines  can  be  dismantled  without  disturb- 
in  g  the  steam  connections. 


Electric-Arc  Welder 

The  welding  machine  shown  herewith  is  a  sel  i-coiilanu :d 
machine,  thus  eliminating  the  losses  in  a  machine  used  in 
connection  with  a  motor-generator  set,  which  is  said  to  be 
the  only  other  type  of  arc  welder  on  the  market.  There 
is  no  resistance  used  with  it  in  any  way,  which  very  greatly 
increases  the  efficiency,  and  the  manufacturers  claim  that 
in  careful  tests  over  long  periods  of  time  the  actual  effici 
ency  has  exceeded  that  of  other  arc  welders  by  from  40  to 
60  per  cent.  The  intensity  of  the  arc  is  controlled  through 
connections  in  the  series  field  circuits,  which  increase  or 
dei  rease  the  number  of  turns  and  thereby  change  the 
amount  of  current  in  the  arc.  The  machine  can  be  entirely 
short-circuited  without  in  any  way  harming  it  and  without 
consuming  an  excessive  amount  of  power.  There  are  no 
automatic  connecting  devices  on  the  switchboard.  As  soon 
as  the  short-circuit  is  put  on  the  voltage  of  the  arc  circuit 
immediately  drops  to  zero  by  the  inherent  regulation  of 
the  machine,  the  power  taken  at  that  time  being  about  one- 
fourth  of  full  load.  This  is  directly  opposite  to  the  action 
of   other   arc-welding   apparatus   in    which    the   current    in- 


SELF-CONTAINED    WELDING    MACHINE 

creases  to  maximum  at  the  time  of  short-circuit — that  is, 
at  the  time  of  striking  the  arc — and  decreases  with  the 
length  of  the  arc. 

This  machine  can  be  made  for  any  voltage. or  any  current 
and  can  be  used  for  welding  imperfect  steel  castings,  cut- 
ting off  risers,  mis-runs,  shrinkage  heads,  rails,  I-beams  or 
work  of  a  similar  nature.  It  is  also  useful  for  the  welding 
of  sheet  metal,  calking  of  boilers  and  work  of  that  kind. 

The  fundamental  principle  of  the  machine  is  that  the 
voltage  of  the  motor  between  the  main  brushes  varies  as 
the  amount  of  flux  and  position  of  the  flux  which  enters 
the  armature  from  the  main  poles.  As  is  well  known,  if 
anauxiliary  brush  is  put  half  way  between  the  two  main 
brushes,  the  voltage  generated  between  this  auxiliary  brush 
and  either  of  the  other  brushes  will  be  equal  at  no-load, 
but  as  the  load  increases  the  armature  reaction  will  so  dis- 
tort the  field  that  the  voltage  on  one  side  of  the  auxiliary 
brush  will  be  very  much  greater  than  on  the  other  side. 
This  action  is  amplified  bv  the  use  of  an  interpole  with 
a  winding  which  bucks  the  main  flux.  By  varying  the 
number  of  turns  on  this  interpole  the  amount  of  bucking 
action  can  be  controlled  and  therefore  the  amount  of  cur- 
rent in  the  arc  can  be  controlled. 

The  machine  is  manufactured  by  the  Lincoln  Electric 
Company,  Cleveland,  Ohio. 


Mine  Locomotive 

The  accompanying  illustrations  show  a  type  of  mine 
locomotive  which  is  now  manufactured  by  the  Baldwin 
Locomotive  Works  and  the  Westinghouse  Electric  &  Manu- 
facturing Company.  The  notable  features  are  the  open, 
cast-steel  bar  frame  and  the  specially  designed  commutat- 
ing-pole  motoi 


FIG.    I ELECTRIC    MINE    LOCOMOTIVE 

It  is  claimed  that  this  locomotive  will  operate  satisfac- 
torily under  the  worst  conditions  with  minimum  attention 
and  maintenance  expense.  The  frame  is  designed  to  allow 
ready  access  to  all  parts  so  that  the  locomotive  can  be 
inspected  or  overhauled,  when  necessary,  in  the  least  possi- 
ble time. 

The  open  frame  also  gives  better  ventilation  to  the  motors 
and  resistors  than  that  obtained  by  armor-plate  frame 
construction.  The  upper  parts  of  the  motors  and  armature 
bearing  housings  can  he  removed  without  disturbing  the 
suspension,  so  that  each  part  of  the  motor  is  exposed  for 
inspection.  To  remove  the  grid  resistors  it  is  necessary 
only  to  take  off  the  locomotive  covers  and  loosen  the  bolts 
and  terminals  that  hold  the   resistor   frames  in  place. 

In  mine  service  it  is  essential  to  provide  for  ease  in  ad- 
justment and  repair.  In  order  to  remove  a  journal  box  it 
is  necessary  merely  to  drop  the  binder  and  take  the  weight 
off  the  journal  box.  The  journal  box  may  then  be  slipped 
out  from  the  side.  On  locomotives  with  inside  frames  the 
journal  box  cellars  are  arranged  to  be  easily  dropped  out 
for  re-packing.  If  it  is  desired  to  take  out  a  set  of  wheels 
and  axle,  this  may  be  done  without  disturbing  the  motor 
suspension  or  connections  by  simply  blocking  the  motors 
in  place  and  removing  the  binders.  The  wheels  may  then 
be  dropped.     The  frames  of  the  motors  are  split  diagonally. 


FIG.    2 DRIVING    MOTOR    FOR    LOCOMOTIVE 

The  axle  bearings  and  suspension  nose  are  on  the  lower 
half  of  the  frame,  so  that  the  upper  half,  the  armature  and 
bearing  housings  can  be  removed  without  disturbing  the 
suspension  or  axle  brackets.  The  armature  core  is 
mounted  on  a  spider  to  which  it  is  keyed,  making  it  possible 
to  remove  the  shaft  without  disturbing  the  windings,  and 
also  reinforcing  the  shaft  against  bending. 
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Public   Utility,  Commercial,  Corporate  and  Trade  Devel- 
opments—The Electrical  Material  and  Security  Markets 


Efficient  Emergency  Work  by  Western  Electric  Com- 
pany.— The  in -I  unusual  demands  Eor  special  ei  ■  1  as  a 
result  of  the  Western  tornado  and  last  week's  iloods  came 
to  the  Western  Electrii  I  ompany  from  Omaha,  when  the 
telegraph  and  telephone  lines  were  seriously  interfered 
with.  The  company  was  notified  that  .Si.ooo  poles,  25,000 
cross-arms,  100,000  pins  and  32,000  ft.  oi   telephone  cables 

ranging  in  size  from  25  pair  to  400  pair,  wen-  immediately 
milled.  The  sudden  demand  found  the  organization  pre- 
pared to  make  a  quick  response,  and  (111  the  day  the  order 

was    placed    twenty    carl. .ads    of    poles, lb.    of   cupper 

wire    and    all    of    the    ealde    went    forward.        I  In     company's 

stock  of  25,000  cross-arms  at  Minnesota  Transfer  was 
drawn  upon.  The  pules  went  forward  from  the  yards  in 
Michigan  and  the  resl  of  the  equipment  from  the  Chicago 
stock.  The  next  call  was  for  cable  foi  the  Chicago  district, 
for  the  Western  Union  Company.  This  emergencj  cable, 
to  the  extent  of  235,000  lb.,  went  forward  at  once  by  ex- 
press from  New  York,  almost  every  through  passenger 
train  leaving  the  East  for  I  hicago  up  to  the  time  traffic 
was  suspended  being  pressed  into    ervici    to  carry  its  quota 

of   this   cable.      In    the   meantime   the   tl Is   began    to    make 

themselves  fell  in  Indiana  and  Ohio,  where  within  a  few- 
days  not  only  telegraph  and  telephone  service  but  electric 
light,  street  railway  and  railroad  service  was  completely 
demoralized.  Again  came  the  call  for  emergency  line 
material.  First  of  all,  the  company's  stocks  of  cable,  cross 
arms,  wire  and  line  construction  material  of  ever}  di 
tion  in  its  distributing  houses  at  Cleveland,  Pittsburgh, 
Indianapolis  and  Cincinnati  were  drawn  upon,  and  then 
tin  outlying  houses  were  notified  to  be  ready  with  their 
assistance  when  ii  was  needed.  1  omplete  stocks  were 
available  at  Boston,  New  York,  Philadelphia,  Richmond, 
Kansas  City,  St,  Louis,  Minneapolis  and  Dallas — these 
houses  constituting  a  chain  of  reserve  depots  surround- 
ing  the  stricken  district,  while  further  west  were  the 
other  distributing  centers  of  the  company  which  might 
also  be  called  upon  to  help.  Meanwhile,  it  was  seen  at  tin- 
company's  executive  headquarters  in  New  York  that  with 
depletion  of  all  these  reserve  stocks  they  must  be  immedi- 
ately replenished.  Accordingly  telegraphic  orders  were 
issued  In  scud  east  fnuii  Washington  50,000  cross  arm-. 
and  requisitions  were  placed  up. .11  the  company's  sources 
of  supply   to   increase   the    stuck   of  cupper  wire   available   tor 

shipment  to  upward  of  500,000  lb.,  for  the  drawing  of  many 
hundred   thousand    pounds  of  copper  wire   and   furnishing 
..1  hum  5,000,000  ft.  to  10,000,000  ft.  of  rubbei  covered  wire 
and  outside  distributing  wire.     Following   the  subsidin 
the  waters   it    was   expected   that   there   would   be  like   de 

mauds  upon  the  company  for  reserve  telephone  exchange 
equipment.  At  this  writing  the  first  of  these  calls  had  only 
just  begun  to  come,  but  the  company  was  readj  with  men 
and  apparatus  to  meet  this  phase  ..1  the  emergency.  The 
first  call  on  the  New  York  office  was  on  tlu-  morning  of 
March  31,  when  word  came  to  move  a  force  oi  telephone 
installers  and  switchboard  material  with  the  greatest  pos- 
sible speed  In  Marietta,  Ohio,  while  the  lower  floors  of  the 
Bell  telephone  exchange  building  had  been  flooded  to  the 
ceiling,  the  terminal  an.!  powet  equipment  completely  sub- 
merged and  telephone  service  entirely  suspended  Before 
the    daj     was    over    tools    and    material    were    in    transit    on 

taxicahs  to  the  afternoon  Baltimore  .\  Ohio  express  for 
Wheeling.  With  this  material  went  a  number  of  men  with 
the  superintendent  of  installation.  Their  numbers  were 
augmented  by  others  from  Philadelphia,  Pittsburgh  and 
other    Pennsylvania    points,    and    at    noon    of    April    1    the 

entire  parly  in  motor  bo.it-,  which  had  been  chartered  for 
the    occasion,    stalled    down    the    Ohio     River    for    Marietta. 

this  being  the  only  means  of  approaching  the  stricken  dis- 


trict.     The    dispatch    with    which    this    particulai 

handled  by  the   Western    Electric   Company   in   performing 

its  part   in   the   restoration    of   the   telegraph   and   ten 
service  of  the  country   merits  high   tribute,  not  only   to  the 
company,    but    also    to    American    business    methods. 

Great    Demand    for    Linemen    and    Electricians    in    Dev- 
astated   Districts. —  Appeals    have    been    sent    out    from    the 
flood-stricken   districts   for  all  available   linemen   and 
tricians    to    aid    in 

There  oi   1,  p.m    work   to   be   done  ;"  elec- 

trical   structures    in    a    large    area    wesl    ol 
to  recent  wii  and   there  is  still  more   to  be  done 

in  a  still  larger  ten  eneral  ■  iwing 

to  the  i: Duluth,  Minn.,  the  word  wa 

that  "everj    man  who  can  climb  a  telegraph  pole  and  twist 

a  wire  is  wanted  at    Dayton  and  othei    ll led  cities  in  Ohio 

and  Indiana."  It  is  said  that  more  than  seventy-five  men 
responded  from  Duluth  alone.  This  widespread  demand  for 
linemen    indicates    in    a    way    the   extent    of    the    damage    done 

to  telephone,  telegraph  and  transmission  lines  in  the  flooded 

districts,    because    the    Stales    of    Ohio    and    Indiana    them- 

furnish   a  large  percentage  of  the  linemen   empl 
in    the    United    States.      Remarkable    progn  been 

made    toward  porary   communication    in    dis- 

tricts which  have  been  entirely  cut  off  From  the  outside 
world.  The  great  task  to  be  undertaken  now  is  the  replac- 
ing of  temporary  circuits  with   permanent   lines.      Xew  poles 

have  to  be  transported  to  the  vario  to  replace 

old  ones  which  have  been   broken; 

or  righted,  and  hundreds  of  miles  of  win  have  t..  be  re- 
Strung.     With  the  ground  in  its  water  soaked  condition,  a 

considerable    impediment    will    be    offered    to    post-hol 

ging  and  the  transportation  of  new  poles  to  tl 
erection  in  wagons.  It  is  said  that  about  2500  outside  line- 
men ri  ■  1  bj  the  Western  Union  and  Postal  com- 
panies to  the  devastated  districts  between  Pittsburgh  and 
Omahai  Where  railroad  transportation  was  interrupted, 
men  and  construction  supplies  were  conveyed  to  the  various 
districts   by   means   of   teams   and   automobiles. 

Large  Order  for  Electric  Trucks. — The   New   York   Rail- 
ways Company  has  placed  a  hundred-thousand-dollar 
with  the  General  Vehicle  t  ompany   for  electric  commercial 
vehicles    as    follows:      One    1000-lb.    wagon    with    ex: 
type   body,    two    tooo-lb.    wagons    with    panel 

2O0O-lb.  panel  money  wagon,  fourteen  7000-lh  trucks  with 
steel  dumpir      bodii        nd  hand-operated  dumping  di 

four    J'.-Inn    trucks    with     platform    and     stake 

5-ton    truck    with    platform    and    stake    body,    and    one    5-ton 

Special    truck.       This    order,    in    view    of    its    magnitude,    and 

coming   from    ..ne    company,    may    he    regarded 
indorsement    of    the    electric    truck,    particularly    when    tin- 
wide    range    of    duties    which    the    trucks    ordered    will 

form  is  taken  into  consideration.    The  tooo-lb    ■•■ 
be  used  for  special  parcel  delivery,  while  the  money  9 
ordered   is  a   type  already   in   use   by   express   compani 
hanks        The    fourteen    ,-ooo-lb.    Jumping    trucks    are    to    be 
furnished  with  the  most   modern  equipment  and  will 
highest  type  of  truck   for  the  purposes   for  which   they  are 
designed        The    5-ton    trucks    will    be    used    for    cable    work 
and   the  354-ton   trucks   will   he   used   for   general   hauling. 

Flood  Causes  Demand  for  Construction  Tools  — 

suit  >>i  the  damage  to  overhead  electrical  lines  during  the 
recent    storm    was    a    \cr\     -'eat    demand    for    construction 

Urgent    appeals    were    made    to    those    in    char. 
stocks   01'  this   description   in   Chicag  -here.     The 

demand   was    especially    c;reat    for   di) 
and    the   general    line    of   construction    tools        Ml    kit 
overhead  material  were  also  in  active  demand. 
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Public  Service  Corporation  of  New  Jersey  Made  Good 
Showing  Last  Year. — The  annual  report  of  the  Public 
Service  Corporation  of  New  Jersey  for  the  year  ended 
Dec.  31,  1912,  issued  last  week,  shows  that  the  corporation's 
subsidiary  operating  companies  obtained  an  approximate 
gross  increase  from  operating  during  the  year  of  $2,200,000, 
which  represents  an  increase  of  7.31  per  cent  over  the 
revenues  from  that  source  in  ign.  The  percentage  of 
increase  of  the  Public  Service  Railway  Company  was  4-35- 
This  percentage,  the  report  states,  is  below  normal  and  is 
due  to  two  reasons — the  severe  climatic  conditions  pre- 
vailing during  the  early  winter  months  of  1912  and  the 
direct  loss  suffered  by  the  opening  of  the  Summit  Street, 
Jersey  City,  station  of  the  Hudson  &  Manhattan  Railroad 
Company,  together  with  the  joint  operation  by  that  com- 
pany and  the  Pennsylvania  Railroad  Company  of  its  high- 
speed electric  line  to  Newark,  N.  J.  The  percentage  of 
increased  receipts  of  the  Public  Service  Electric  Company 
was  12.19,  which  is  regarded  as  a  most  satisfactory  show- 
ing, while  the  receipts  of  the  Public  Service  Gas  Company 
increased  8.50  per  cent  over  those  in  1911.  President 
Thomas  N.  McCarter  states,  as  he  did  in  the  191 1  report, 
that  the  most  notable  feature  in  relation  to  the  develop- 
ment of  the  Electric  company's  business  during  the  year 
was  the  vast  increase  in  the  amount  of  motor-service  busi- 
ness obtained,  and  that  merely  the  surface  of  the  possi- 
bilities in  this  direction  has  been  touched  apparently  thus 
far.  During  the  year  1912  a  large  amount  of  new  under- 
ground work  was  completed  by  the  Electric  company. 
Approximately  $500,000  will  be  spent  in  the  current  year  for 
additional  underground  work,  in  accordance  with  the  policy 
of  the  company  to  place  its  wires  underground  in  populous 
centers  as  rapidly  as  conditions  will  permit.  Four  new 
substations  were  finished  during  the  year,  and  the  rebuild- 
ing and  enlargement  of  four  other  substations  were  com- 
pleted. A  very  large  and  valuable  piece  of  real  estate  has 
been  secured  during  the  year,  fronting  on  the  Passaic 
River  in  the  meadow  section  of  Newark,  as  the  site  for 
a  new  power  station,  which  the  rapidly  growing  business 
of  the  Electric  company  in  this  locality  presages  as  a 
necessity   in   the   early   future. 

Proposed  Merger  in  Louisville. — The  lower  branch  of  the 
Louisville  City  Council  has  approved  the  proposed  plan 
for  merging  the  various  heating  and  lighting  properties 
in  that  city.  The  deal  includes  the  consolidation  of  the 
two  gas  companies  and  four  electric  companies  now  oper- 
ating independently.  Interests  headed  by  H.  M.  Byllesby, 
of  Chicago,  control  two  of  the  two  larger  companies,  the 
Louisville  Gas  Company  and  the  Louisville  Electric  Com- 
pany, and  also  the  two  smaller  electric  companies,  the 
George  G.  Fetter  Lighting  &  Heating  Company  and  the 
Campbell  company.  Options  are  also  held  on  the  other 
two  concerns,  the  Louisville  Heating  Company,  a  natural- 
gas  enterprise,  and  the  Kentucky  Electric  Company.  If  the 
city  gives  its  final  approval,  all  these  companies  will  be 
brought  together  under  one  organization,  the  Louisville 
Gas  &  Electric  Company,  incorporated  a  short  time  ago  by 
Byllesby  interests  with  an  authorized  capital  of  $18,000,000. 
The  new  franchises  under  which  it  is  proposed  to  effect 
the  merger  call  for  a  reduction  in  both  electric  and  gas 
schedules.  The  proposition  which  has  been  made  by  the 
city  provides  for  a  sliding  scale  ranging  from  7.6  cents 
to  4.7S  cents  per  kw-hr.  net  for  electricity,  depending  on 
the  amount  used.  For  gas  $1.20  is  to  be  the  charge  for  the 
first  2000  cu.  ft.,  with  a  minimum  of  35  cents  per  1000  cu.  ft. 
for  all  gas  above  2000  ft.  and  a  minimum  charge  of  36  cents 
a  month. 

Changes  Coming  in  Middle  West  Utilities  Company.— 
Important  changes  affecting  the  Union  Gas  &  Electric 
Company  in  both  New  Albany  and  Jeffersonville,  Ind.,  as 
well  as  four  electric  railways  operating  in  southern  Indiana 
and  a  number  of  other  Indiana  central  stations,  are  to  be 
made  when  the  Middle  West  Utilities  Company,  of  Chi- 
cago, owning  these  properties,  is  reorganized.  The  pro- 
posed reorganization  of  the  well-known  Chicago  company 
controlled  by  the  Insull  interests  has  been  brought  about 
by  the  recent  enactment  of  a  state  law  compelling  all  pub- 
lic-service corporations  operating  in  Indiana  to  establish 
their  headquarters  in  that  State.  It  is  expected  that  Chester 
P.  Wilson,  first  vice-president  of  the  Middle  West  Utilities 


Company  and  a  resident  of  Indianapolis,  will  be  elected 
president  of  the  Chicago  company.  Its  main  offices  will 
then  be  moved  to  the  Indiana  capital.  Through  the  United 
Gas  &  Electric  Company  the  Middle  West  interests  will 
probably  purchase  the  electric  light  and  power  plant  in 
Coiydon,  Ind.,  in  the  near  future,  enabling  them  to  serve 
Lanesville,  Georgetown,  Edwardsville  and  other  points 
between   Corydon  and   New  Albany. 

Receivers  for  Ohio  Company. — Judge  Day  of  the  federal 
court  for  the  Northern  District  of  Ohio  recently  made  Rees 
G.  Richards  and  W.  R.  W.  Griffin  receivers  for  the  Tri- 
State  Railway  &  Electric  Company.  This  receivership  cov- 
ers the  Tri-State  Railway  &  Electric  Company  and  the 
operation  of  its  leased  properties,  which  are  the  East  Liver- 
pool Traction  &  Light  Company  and  the  Steubenviile  &  East 
Liverpool  Railway  &  Light  Company.  The  receivership  does 
not  include  or  in  any  way  interfere  with  the  operations  of 
the -following  properties:  Beaver  County  Light  Company, 
Midland  Electric  Light  &  Power  Company  of  Pennsyl- 
vania, Steubenviile,  Wellsburg  &  Weirton  Railway  Com- 
pany, Wellsburg  Electric  Light,  Heat  &  Power  Company 
and  Hancock  County  Electric  Company  of  West  Virginia. 
The  receivers  are  authorized  by  the.  court  to  carry  on  all 
current  operation  and  pay  all  expenses  of  such  operation 
from  the  revenues  received. 

Canadian  Westinghouse  Company's  Year. — From  the 
year's  profits  of  the  Canadian  Westinghouse  Company  regu- 
lar quarterly  dividends  at  the  rate  of  7  per  cent  per 
annum  and  a  bonus  dividend  of  2  per  cent,  making  a 
total  for  the  year  of  9  per  cent,  have  been  paid,  amounting 
to  $399,762.  Fifty  thousand  dollars  have  been  added  to  the 
reserve  for  insurance  fund  purposes,  which  reserve  now 
totals  $100,000.  The  sum  of  $348,505  has  been  written  off 
property  and  plant  against  items  included  in  that  account, 
consisting  of  factory  equipment  and  manufacturing  appli- 
ances of  a  more  or  less  depreciating  nature,  and  also  against 
items  not  immediately  productive  from  a  manufacturing 
standpoint.  The  balance,  amounting  to  $251,754,  has  been 
carried  forward  to  the  credit  of  the  profit  and  loss  account, 
which  shows  as  of  Dec.  31,  1912,  a  total  unapportioned 
surplus  of  $1,302,599.37.  The  directors  were  all  re-elected 
at  the  annual  meeting. 

Electrical  Supply  Dealers  Open  Offices  in  Canada. — The 
Perkins  Electric  Company,  Ltd.,  which  was  recently  organ- 
ized to  carry  on  business  as  dealer  in  and  importer  of 
electrical  equipment,  has  opened  offices  at  322  Craig  Street 
West,  Montreal,  Canada.  The  new  company  will  act  as 
wholesale  dealer  in  and  importer  of  flaming-arc,  tungsten, 
carbon  and  sign  lamps,  miniature  and  automobile  lamps, 
tumbler  switches  and  switch  plates,  flexible  conduit,  flam- 
ing-arc, inclosed-arc  and  projection  electrodes.  Other  lines 
will  be  added  from  time  to  time.  George  F.  Perkins  is 
president  and  managing  director  of  the  new  company. 
F.  G.  Parsons  is  vice-president,  P.  F.  Fergueson  is  secre- 
tary, and  H.  N.  Howlett  is  accountant  and  assistant 
manager. 

Connecticut  Power  Company  to  Build  Plant. — The  Con- 
necticut Power  Company,  the  Middletown  Electric  Light 
Company,  the  New  London  Gas  &  Electric  Company  and 
the  Eastern  Connecticut  Power  Company  have  been  merged 
under  the  name  of  the  Connecticut  Power  Company.  It  is 
understood  that  the  new  company  will  be  managed  by  the 
Stone  &  Webster  interests.  A  hydroelectric  plant  will  be 
built  at  Falls  Village,  on  the  Housatonic  River,  and  after 
its  completion  the  company  will  issue  $1,250,000  preferred 
stock,  $1,000,000  common  stock  and  $2,445,000  of  bonds. 

American  Light  &  Traction  Company  Increases  Capital 
Stock. — A  certificate  giving  notice  of  an  increase  in  its 
capital  stock  from  $40,000,000  to  $65,000,000  was  filed  with 
the  Secretary  of  State,  New  Jersey,  on  March  31,  by  the 
American  Light  &  Traction  Company.  The  new  issue  is 
to  be  divided  into  $25,000,000  preferred  and  $40,000,000  com- 
mon   stock. 

Change  in  Control  of  Lafayette  (Ind.)  Company. — Con- 
trolling interest  in  the  Merchants'  Electric  Light  Asso- 
ciation, which  does  an  electric  lighting  and  steam  heating 
business  in  Lafayette,  Ind.,  has  been  acquired  by  Samuel  T. 
Murdock,  general  manager  of  the  Indiana  Lighting  Com- 
pany, of  Lafayette. 
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Texas  Telephone  Changes. — At  a  recent  meeting  of  the 
Houston  Home  Telephone  Company  a  number  of  changes 
in  the  personnel  of  the  company  were  effected.  J.  B. 
Earle,  of  Walpole,  who  is  president  of  the  Brazos  Valley 
Telegraph  &  Telephone  Company,  the  South  Texas  Tele- 
phone Company,  the  Fort  Worth  Telephone  Company,  the 
United  Telephone  Company,  the  Ellis  County  Independent 
Company  and  the  San  Antonio  Telephone  Company,  was 
elected  president  of  the  Houston  company.  As  a  result 
of  the  reorganization  the  Houston  company  will  be  brought 
into  touch  with  the  foregoing  companies  and  a  number  of 
improvements  in  the  service  will  be  made.  B.  C.  Hyde, 
of  Waco,  was  elected  vice-president  of  the  company  and  E. 
C.  1'Iomeyer,  also  of  Waco,  was  made  secretary  and  treas- 
urer. 

Electrical  Manufacturers  Open  New  York  Office. — 
Messrs.    Hickey    &    Schneider,    manufacturers    of    electrical 

supplies,   Elizabethport,  N.  J.,  concerning  whosi 
a  note  appeared  recently  in  these  columns,  have  opened  a 
New  York  office  at  227  Fulton  Street,  where  M.  D.  Maxwell 
will  be  sales  manager. 

New  Factory  for  National  Quality  Lamp  Company. — 
According     In    advices    from    Cleveland,     negotiations    have 

been  completed  by  the   National  Quality    Lamp   Divi   1 

the   General   Electric   Company   for  the   erection   of  a   new- 
factory  in  Cleveland,  where  600  persons  will  be  employed. 

Will  Represent  Electric-Fixture  Manufacturers. — The 
David  Killoch  Company,  57  Murray  Street,  New  York, 
dealer    in    electric    supplies,    has    been    appointed     Eastern 

1    for    the    S.    \V.    Wakefield    Brass   Company,   of    \  er 

milion,  Ohio,  manufacturer  of  electric  fixtures. 

Triumph  Electric  Company  Busy. — Owing  to  the  pres- 
sure of  orders  at  the  works  of  the  Triumph  Electric  Com- 
pany, Cincinnati,  Ohio,  manufacturer  oi  electric-light 
equipment,  a  night  shift  is  working  as  well  as  the  regular 
day  force. 
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NEW  YORK  METAL  MARKET   PRICES. 

, March  25 ,      r— "April  1 > 

1    Tin  1                                                         Bid.       Asked.  Hid.       Asked. 

Standard,   spot    14.00  to  14.75  14.75      to  15.25 

£  s        it  £       s        d 

London,  standard,  spot  64  10      0  67      10     0 

I'rnne  Lake 14.85  to  14.95  15.10      to  15.25 

Electrolytic     14.85  to  14.95  15.10      to  15.20 

Casting    14  05  to  1475  15.00      to  15.10 

Copper  wire,  base 16.00      to  16.25  16.25 

Lead    4.35  4.3S 

Nickel    40.00  to  45.00  40.00      to  45.00 

Sheet    tine,   full,   siiu'ltcr    8.25  8.00 

Spelter,   spot    6.10      to    6.20  6.00 

Tin,   spot    46.50  48.00 

Minimum! 

Prompt   delivery   26.87'i  to  27.12^        26.75      to  27.50 

future   26.62V4  to  26.87^         26.75      to  27.50 

OLD  METALS. 

He. ivy  ,  oppi  I    .mil  wire 14.00  14.25 

Brass,   heavj    9.00                               9.37H 

Brass,  light 7.75                               8.25 

I  ead,  heavy   5.25                               4.25 

Zinc,  scrap   5.25                               5.1254 

COPPER  EXPORTS  IN    MARCH. 
Total    tons 41.702 


Electric  Securities 

0 — Quarterly.         M — Monthly.         S — Semi-annually.         A — Annually. 


Per  Cent   Period      Bid      Asked 


Adirondack  Electric  Power,  c.  $9,500,000 

Adirondack  Elec.  Power,  pi. ..  2.500,000 

Amer.  Gas  &  Electric  ($50).  c.  2.50O.OOO 

Amer.  Gas  &  Electric  ($50).pf  1,537.500 

Amer.  Light  &  Traction,  c   ...  1 

Amer.  Light  &  Traction,  pf.  .  .  14.236.200 

Amer.  Power  &  Light,  c 5 ,  631 ,400 

. 

Amer.  Pwr.&Lt.,  opt  warr  l 

Am.  Pwr.&Lt..  6%  notes.  '21  2,199,100 

...    , 

Appalachian  Power,  c    6,000.000 

Appalachian  Power,  pf 2.180.000 

Arizona  Power,  c 3.000,000 

Arizona  Power,  pf 850.000 

Asheville  L.  &  P.,  1st  s.f.5s.  '42  1  .  100.000 

ken  R.&E.,s.f.5s,'35  2,588,000 
Augusta-Aiken  Ry.  &  Elcc  .  e 

Augusta-Aiken  Ry  &  Elec.pf  1 .500.000 

Augusta  Ry.&  El..  1st  5s, '40.  967.000 

Central  Maine  Power.  1st,  5s...  2,502.000 

Cities  Service,  c 5.499,430 

Cities  Service,  pi 10.195,360 

Col'bus  K    I 

Columbus  I  2.000.000 

.  S  Elei  .pi  . 

Commonw.  Edison. 

Con.  Gas,  El.  &  Pr.  (Halt  ),41s  11,564,000 

Consum.  Pwr.  (Mich), 5s. '36   .  10,088.000 

Consum.  Pr.  (Minn), 1st  5s. '29  9.528,000 

Dallas  Elec.  Corp..  5s. '22  3.6S9.000 

Denverr, !        i      i               7,001,300 

Denver  ('.as  &  El.  Lt.,  gen.  5s. 

Edi.  El.  111.,  Boston.cap. stock.  15,603,700 

Federal  Light  &  Traction,  c. 

Federal  Light  &  Traction,  pf. .  2,S00,000 

Furt  Worth  Pwr.  &  Lt..  1st  Ss  1 .500.000 

Marwood  Electric.  5s,  '39 1 ,000.000 

Kansas  City  Rwv  .<-  l.t  ,c 

-.1  ...  9,407.500 

i                      Is...  10.200,000 

I         l                     12..  5.478,000 

trie,  i  2.250.000 

Lincoln!.,                             '41  796,000 

Northern  States  Power,  c 
Northern  States  Power,  pf .  .  . 

Pacific  Gas  &  Electric,  c 31.908,750 

Pacific  Gas  &  Electric,  pf 10.000,000 

Philadelphia  Electric  ($2 

Portland  General  Electric.  5s.  8,000,000 

Republic  Railway  t  Light  5.200.000 

Republic  Railway  ft  Light.pf.  6,360,000 

St.  Joseph's  R.,  L.  IT.  &  P ..5s. 

Seattle  Electric  Co  .con, 5s. '29.  7.417,000 

Southern  Calif.  Edison.  5s. '.w  10.043,000 

Southern  Power,  5s 5,000.000 

,343, 150 

Standare!  G. 

1  1.000.000 

Tri  City  Railway i  ■'.000.000 
Tri  City  R  i 

Virginia  Ra 

'.' 

Western  Pov                      pf...  6,000,000 

Wester-  St 

1   soo.ooo 

41  .5.400, 000 
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Personal 

Mr.  H.  D.  Beaumont  has  been  appointed  superintendent 
of  the   I  learnt-   (Tex.)   municipal  plant. 

Mr.  J.  M.  Bramlette  is  the  successor  to  Mr.  J.  H.  Humpe 
as  manager  of  the  Lincoln  Traction  Company,  Lincoln, 
Neb. 

Mr.  G.  M.  Ronanan  is  the  successor  to  Mr.  C.  F.  Appleton 
as  treasurer  and  manager  of  the  Dublin  (N.  H.)  Electric 
I  ompany. 

Mr.  Adolf  Wagner  has  succeeded  Mr.  H.  D.  Hayden  as 
manager  of  the  Red  Wing  (Minn.)  Gas,  Light  &  Power 
Company. 

Mr.  F.  C.  Kimball  has  been  appointed  to  till  the  office  of 
manager  of  the  Commonwealth  Water  &  Light  Company. 
Summit,   N.  J. 

Mr.  Orlando  McClure  has  resigned  as  superintendent  of 
the  Idlewild  Electric  Light,  Heat  &  Power  Company  of 
Federalsburg,  Md. 

Mr.  W.  G.  Ghiselin  has  been  appo.inted  manager  of  the 
St.  Charles  (Mo.)  Electric  Light  &  Power  Company,  suc- 
ceeding Mr.  W.   S.   Merkle. 

Mr.  William  Gorenflo  is  the  new  president  of  the  Colum- 
bia Ice  &  Power  Company,  Columbia,  Miss.,  having  suc- 
ceeded Mr.  C.  W.   Grayson. 

Mr.  Colin  K.  Lee,  formerly  of  Kansas  City,  Mo.,  has  be- 
come manager  of  the  Pike  County  Electric  Light  &  Power 
Company  of  Bowling  Green,  Mo. 

Mr.  A.  M.  Little,  manager  of  the  Mohawk  Electrical  Sup- 
ply Company  of  Syracuse,  N.  Y.,  has  been  elected  a  vice- 
president  and  director  of  the  company. 

Mr.  George  F.  Morrison,  general  manager  of  the  Gen- 
eral Electric  Company's  works  at  Harrison,  N.  J.,  has  re- 
turned from  an  extended  trip  to  Japan. 

Mr.  E.  G.  Taylor  combines  the  duties  of  president  and 
manager  of  the  Loup  City  (Neb.)  Mill  &  Light  Company, 
which  has  recently  entered  the  lighting  field. 

Mr.  Judson  E.  Strong,  of  Chicago,  111.,  has  been  appointed 
manager  for  the  Central  Illinois  Public  Service  Company 
at  Pittsfield,  111.,  succeeding  Mr.  Frank  R.  Harder,  resigned. 

Mr.  Harry  E.  Dauner  is  now  new-business  manager  for 
the  Fremont  Gas,  Electric  Light  &  Power  Company  of 
Fremont,  Neb.  Mr.  Dauner  was  formerly  stationed  at 
Pueblo,  Col. 

Mr.  A.  J.  Mueller  has  been  appointed  manager  and  super- 
intendent of  the  National  Light,  Heat  &  Power  Company, 
Brainerd,  Minn.,  which  took  over  the  municipal  electric- 
lighting  plant  at  that  place. 

Mr.  J.  T.  Shannon  has  been  appointed  commercial  agent 
for  the  United  Electric  Light  &  Water  Company  of  New 
Britain,  Conn.  Mr.  Shannon  was  formerly  stationed  at 
Waterbury,   Conn.,   Harrison,   N.  J.,  and  Nashville,  Tenn. 

Mr.  Mason  D.  Pratt  has  joined  the  staff  of  the  United 
Railways  &  Electric  Company  of  Baltimore,  Md.,  as  engi- 
neer under  Mr.  J.  M.  Hood,  consulting  engineer.  Mr.  Pratt 
formerly  had  a  consulting  engineering  practice  at  Harris- 
burg,  Pa. 

Mr.  A.  L.  Thorn,  formerly  superintendent  of  electric 
works  at  Tacoma,  Wash.,  has  been  transferred  to  the  com- 
mercial department  which  the  city  recently  established,  and 
will  devote  his  time  to  the  sale  of  energy  for  motors,  heat- 
ing and  lighting. 

Mr.  Albert  L.  Pearson,  electrical  engineer  for  Lock- 
wood,  Greene  &  Company,  Boston,  Mass.,  addressed  the 
meeting  of  the  American  Society  of  Mechanical  Engineers 
at  the  Boston  Engineers'  Club,  March  25,  on  the  subject  of 
industrial   illuminating  engineering. 

Mr.  William  L.  Wilson,  president  of  the  Wilson-Maltman 
Electric  Company,  of  Baltimore,  was  the  speaker  at  the 
weekly  luncheon  of  the  Jovian  Order  of  Baltimore,  held  at 
the  Hotel  Emerson  March  27.  His  subject  was  "Co-opera- 
tion from  a  Contractor's  Standpoint." 

Mr.  O.  B.  Nelson  has  become  manager  of  the  Colonial 
Power  Company,  with  offices  at  Claremont,  N.  H.,  succeed- 
ing   to   the   control   of   the   Claremont   Railway   &   Lighting 


Company  and  the  Claremont  Power  Company,  of  which 
Mr.  L.  X.  Wheelock  was  formerly  manager. 

Mr.  J.  M.  Wakeman,  general  manager  of  the  Society 
for  Electrical  Development,  addressed  the  Jovian  luncheon 
held  at  Philadelphia,  March  27,  outlining  the  aims  and  ob- 
jects of  the  society  and  suggesting  directions  in  which  the 
Jovian  Order  and  the  society  can  work  together  for  mutual 
aid  to  the  industry. 

Mr.  H.  L.  Lincoln,  formerly  in  the  contract  department 
of  the  Commonwealth  Edison  Company,  Chicago,  has  been 
appointed  instructor-in-charge  of  the  new  Chicago  Central 
Station  Institute,  recently  established  at  1120  Merchants' 
Loan  &  Trust  Building,  Chicago,  for  the  training  of  central- 
station  commercial  men. 

Mr.  Louis  A.  Alexander,  superintendent  of  the  F.  Bissell 
Company,  Toledo,  Ohio,  addressed  the  members  of  the 
Toledo  Section  of  the  American  Institute  of  Electrical  En- 
gineers at  a  recent  meeting,  taking  for  his  theme  the  tech- 
nical features  of  high-speed  motors  in  the  operation  of 
vacuum    cleaners    and   pumps. 

Mr.  J.  G.  Pomeroy,  who  for  seventeen  years  was  man- 
ager of  the  Chicago  office  of  the  Adams-Bagnall  Company, 
and  later  in  charge  of  the  Cleveland  headquarters,  has 
joined  the  forces  of  the  Illinois  Electric  Company,  with 
offices  at  Los  Angeles.  Mr.  Pomeroy  has  been  in  Southern 
California  on  a  vacation  since  the  early  fall  of  1012. 

Mr.  B.  W.  Collins,  who  has  been  appointed  superinten- 
dent of  the  Tacoma  (Wash.)  electric  works,  was  formerly 
manager  of  the  Northwestern  Supply  Company  and  the 
Pacific  Lamp  &  Supply  Company  of  Tacoma.  Previous  to 
his  Tacoma  connections,  Mr.  Collins  was  general  superin- 
tendent of  the  Monterey  County  Gas  &  Electric  Company. 
of  Monterey,  Cal. 

Mr.  Nils  Sundblad,  who  is  in  charge  of  hydraulic  con- 
struction work  at  the  Trollhattan  power  station.  Sweden, 
and  also  of  the  extensive  reconstruction  of  the  ancient 
Gota  Canal  at  Trollhattan,  is  at  present  visiting  this  coun- 
try to  study  recent  developments  in  the  hydraulic  features 
of  power-plant  design.  Mr.  Sundblad  expects  to  remain  in 
this  country  about  three  months. 

Mr.  H.  C.  Eddy,  recently  appointed  engineer  of  the  pub- 
lic utilities  commission  for  the  District  of  Columbia,  re- 
ceived his  technical  training  at  Lehigh  and  Columbia  uni- 
versities, and  after  experience  in  power-plant  operation  for 
several  New  Jersey  electric  railways,  joined  the  staff  of 
J.  G.  White  &  Company  as  electrical  engineer  and  assis- 
tant superintendent.  In  this  connection  he  installed  an 
extensive  street-railway  system  at  Auckland,  New  Zealand. 
Later  he  became  superintendent  of  underground  construc- 
tion for  the  Potomac  Electric  Power  Company  of  Washing- 
ton, resigning  to  fill  the  appointment  of  assistant  electrical 
engineer  for  the  District  of  Columbia.  From  1008  until 
the  creation  of  the  public  utilities  commission  by  Congress, 
March  4,  1913,  Mr.  Eddy  served  as  executive  officer  for  the 
Interstate  Commerce  Commission  which  had  jurisdiction 
over  the  Washington  utilities. 


Obituary 


Charles  E.  Wilson,  general  manager  of  the  Keystone 
Telephone  Company  of  Philadelphia,  died  at  his  home  in 
that  city  March  29.  Mr.  Wilson  was  forty-five  years  of  age 
and  had  been  ill  for  several  months. 

John  Cashman,  president  of  the  Quincy  Electric  Light  & 
Power  Company,  of  Quincy,  Mass.,  died  at  his  home  in 
West  Quincy  March  29.  Mr.  Cashman  was  a  citizen  of 
much  public  spirit  and  built  the  monument  to  the  Pilgrims 
at  Provincetown. 

C.  Edgar  Titzel,  manager  of  the  Lancaster  Edison  Elec- 
tric Company  and  the  Lancaster  County  Railway  &  Light 
Company,  of  Lancaster,  Pa.,  and  the  Columbia  Light. 
Heal  &  Power  Company  of  Columbia,  Pa.,  died  at  Lan- 
caster,  Pa..  March  30  of  paralysis  caused  by  a  hemorrhage 
of  the  brain.  Mr.  Titzel  was  thirty-nine  years  of  age  at  the 
time  of  his  death  and  had  been  in  the  employ  of  the  local 
electric  companies  twnty-four  years. 


April  5,  1913 
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rranged   that   electrical   equipment 
v   furnished  by  the   Willi 


New  England 

WESTBROOK.  MAINE.  Work  has  begun  on  the  construction  ol 
the  new  power  house  of  the  Prcsumpscot  El.  Co.,  of  Westbrook,  at 
Dundee,  on  the  Presumpscot  River.  The  Abcrthaw  Construction  Co.,  of 
Boston,   Mass.,  has  the  contract.  ' 

RUTLAND,  VI.  A  merger  ..i  public  utilities  companies  in  southern 
Vermont    an. I  Ha  I      The   new   cqi 

to  bi    known  a    thi    1  P  Lt.  Co.  and  will  include  the  Rutland 

Ky..   Lt.   &   Pwr.   1  0.,   Hi-   I  olonial    Pv  r.  &  Lt.  Co.,  reo  ed,   thi 

Clarendon    I'm    '  0.,   thi    Springfield  Lt.  &  Pwi     1  ...  the  I  avendi       P 
1  0  .    Hi.     Mam  hi  iti  1    El.    '  -  ,    thi    Claremont    El.    Co.    an. I    r 
and     Western     concern  1     1      cements     and     1  [tensions     involving     an 

expenditure   of   $1,000,000  are  contemplated,   including  a  6000-hp  plant   at 

Clarendon.     Tran  mi    ion   lim       trill   b<    erected   1 Clarendon   '■>  Wells, 

and    through   to   the    .New    Y.nk    Male    boundary   line,   extending    I 
Pawlel    ami    Rupert;    another    line    will    extend    from    Clarendon    through 
Wallingford    1.,    Manchi    ter,    whili      nil    anothei     vill    bi     buill    to    1 

dish,  connecting   with    a     a lip    hydraulic    plain    on    111.     Ill'  I     Rivei 

a  mile  south  ni   i  .uvn.li .!:    and   extending   thence  to   Springfield.     A  tine 

will    also    la-    erected    from    Cavendi  h     ss    the    Connecticut     Ri 

Claremont.    N.    H.     The   Eastern  P  I  .t    $20,- 

000,000.     The   Rutland    Ky.,    I.t.    8    I'm.    i  o.    will    .1  o   be   connected   with 
the  circuit,  via  the  <  larendon   plant. 

BEVERLY,    MASS.— The    Beverly    Gas   8    El     Co     >        ipplied    to    the 

State   Board   ol   '  ias   an. I    Elei  trie    Lig] i isionei      foi 

issue  2  Si  in    ihan  i  "i  addil al  capita]    itoc*   t3  providi    I I     foi    improve- 
ments ti.   ii     plant,   extensioi |   ami   for  continuing  the  work 

of  placing    wins  underground 

BRIMFIELD,  MASS.— At  the  annual  meeting  held  recent!)  it  was 
voted   to   light   the   streets   of   tin    town    with    electricity.      Ii    wa*    decided 

In     .  titer     inln    a    i  ontl  a.  I     foi     a    | I     ol     five     J  I  al  9,    at     .ill     am. 

of  $750,  which  will  provide  street  lamps  for  Brimh.  Id 
GREI  NFIELD,    MASS.     'I  hi     Vmhei   t-Pwi     Co     i     buildii        i   trans- 

mission  line  from  its  powei    si.ii it   Turners  Falls  tlirougli   Amhersl   and 

down  to  Chicopee.     'I  Ins  hue   will    probably    bi    extended  i        ' 

necticut    River    ami    down    t! gh    Wesl     Springfield.      Thi 

line  is  completed  as  fai  as  Amhersl  and  will  la-  fini  !  ectii  il 

Rivet    by  June.     The   line   consists   ol    two   three-phase   circu 

at   66,000    volts    .m.l    erected    on    a   single    line     a     steel    I  iwi  I 

have   been    awarded    for    the    Chicopee    substation    ami    foi    all    apt 

which  will  consist   al   presenl   of  outdoor,  oil-cooled  tran  formi 

down    from    66,000    volts    to    1.1,200    volts,    al  

lightning   arresters   and   disconnecting  switches  on   the   '.o.uoo-volt  side  of 

the  transformers.     Their  wall  be   bank   of  three    1500-kw,     ingl   phasi 

transformers,    with    one    spare,    install,.!    al     pri   lenl       ■  o,r    two 

more    similar    hanks;    also    two    500-kw    synchronous    mol 
with  space   for  third,  which   will   supply  energy    to   the   Springfield   Street 
Ry.    Co.    in    Chicopee.      The    station    is   arranged    for    an    ultimate    output    of 
15,000  kw.     The  company  is  also  building  a  substation   at    \mhersl   which 
will  he  a  sectionalieing   station   in  the   transmission    hue  ami   will  also  be 

equipped  with   m m.l   1 1   .h  tributing   apparatus   for  electricity 

to  he  furnished  the  Amherst  (las  Co.     The  wain  powei    planl   at    I 

I. ills    will   bi    1I1..1   by   a  steam   plant   of  the  Greenfield    El.    la     I 

Greenfield,  ami  by  one  of  the  East   Hampton  Gas  Co.    at    Mount    Pom.    A 

branch    66,000-volt    circuit    will    run    from    the    Amherst    substation    to   the 

Mount    Tom    steam    station.      The    offi  I 

Lester  E.   linn,  treasurer,  both  .a    LI]    l>.\..  lieorgc 


ii.ii...  i .  and    i 


State  Bi 


i  both  of 


,rd  of  Gas  and  Eld  I 

St  El.  Co.,  of  Lynn,  to  di 


W.    Lawrence,    general 

I  .1  .  . nl.i  I.I,    Mass. 

LYNNFIELD,  M  \SS.— The 
missioners   has  authorized  the    Lynn    Ga! 
ami  .ell  electricity  ami  gas  m  Lynnfield. 

Mil  ii  iK  1 1.  MASS.— A  committee  h.,,  been  appointed  to  ...nam  the 
cost  of  the  local  .1.  .'m.  lighl  plant,  owned  bj  the  Uilford  El  I  i  x  Pwi 
Co.,   with   a  view  to  its   purchase  by  the 

SPRINGFIELD,    M  VSS      Ii    is   understood   thai    I 
on  Court  Square  will  be  replaced  with  highei   powei   lamps     New 
of  more   graceful   design   and   greatei    height   ami   cluster  lamps   of  higher 
.'.iii.il,    powei    ".'I   bi    in-  tailed  i  on  the 

north    si.le    of    West    CoUl  I     St]  61 

furnished  by  the  United   El     Lt.   I  o  .  ol    Springfield. 

rURNERS  I  MIS.  M  \SS.— The  Franklin  F.l.  Lt.  Co..  of  Turners 
l-'alls,  has  applied  i,.  ill.    Stati    Board  "'   Gas  .".•!   I  I    immis- 

sioneis  toi    pel  mission  to  issue  $20  .  the  pro- 

ceeds  to  be  used  foi   paying  oul  landing  indebtedness  and  furthei  additions 
to   its   plant. 

WEST  SPRINGFIELD,  MASS  Ha  special  lighting  committee 
tppointed  to  considet  the  advisal  lit)  of  selling  the  municipal  lighting 
equipment  to  the  United  I  I  I  i  Co.,  ol  Spring  eld,  01  i  ip  i  ■  ■.■  it.  will 
ask  for  an  appropriation  foi  improvements  t,,  the  system  al  the  next  town 
no  .line       I  lu   cost   .a   the  ;   $15,500. 

\\  II. 1. 1  \MS  TOWN,   MASS      Plan 
ia, n   ,,t    an   eli  ctrii  lighl    planl    to   suppl]    elei  ti  ii  it)    ■■■■ 
for   all   the  college   buildings,   including  dormil    cii       al    Williams  College. 


The   present    steam-heating   plant 
can  be  added.      Electro 
Gas  Co. 

FALLS     VILLAG 
ii  Middletown    El.    Lt.    Co.,   of    Middletown,   and   the   New   Lon- 

don  Gas  8c   El.   Co.,   ol  have   been  consolidated   under  the 

name   of  the   Connect!  I     nnecticut   comp 

the    Berkshire   Pwr.   Co.,  and   plants  in    Norfolk  and  Sharon, 

lt    is    pri  .  lectric    power    plant    al 

he    Housatonic    River.      This   plant,  utilizing   the   entire   flow 
of  the  Housatonic  River  at   ' .  •  th  an  effective   head  of  90  ft., 

will  ultimately  develop  16,000  hp.  Equipment  for  12,000  hp  will  be  in- 
stalled this  year.  Transmission  lines  carried  on  steel  towers  will  be 
erected   from   Falls   Village  through  Torringt,  ton  and  thence 

to  Bristol,  with  possible  extension  to  Middletown.  The  Connecticut 
Pwr.  Co.  will  be  under  the  management  of  the  Stone  &  Webster  Man- 
agement  Association,    of 


Middle  Atlantic 

M  BANY,    X.    Y.— The    Murtaugh   bill  authorizini 

ii  a.    i  ommission    to   erect   a   p'ant    at    the   barge   canal    dams   at    \ 

.ol    al    i  rescenl  the    Mohawk    River    for    the    development    of 

electrical    energy    from    the   surplus   waters   of  the   barge   canal    was 
by     the     Senate     on     March     27.       The    bill     carries    an     a; 
$650,000. 

B  VI  VVIA,  X.  V.— The  Genesee  Lt.  &  Pwr.  Co.,  of  Batavia,  is  build 
ing  another  story  to  its  transformer  station  on  Ellicott  Street.  A  large 
electric  crane   will  be   placed   on  the  building  when  completed. 

M'i.    X.    Y. — Scaled   proposals  will   be   received  by   the   ■ 
ol    public   works.    Room    5,    Municipal    Building,    Buffalo,    in, 
11,    for    furnishing    mat. 
building   on    S. 

the    following   •! 
concreting,    ; 

i. reproofing,    flo 

ntilating,    radiati  unage. 

gas-fitting,    etc.      Plans    ami    specifications    may    be  ace    of 

the    deputy    building    commissioner,     I  where 

blank    form   of   proposals   ami   other   information   can    be   obi 
COBLESKILL,    X.    V.— Sealed    bids   will    be    re 

i"     Van    '-■  bleskill,   until    April    10 

n    of    new    high 
by    William    T 

from    whom     further    information     may     be     obtained.        Bids     will     . 
received   at   the   same   time   and   place    for    the    heati    ■  plumb 

ing    and    electrical    work    for    the    building.      Plans    an 

i    at    the    office    of    the    secretary,    Cobleskill,    and    at 
the   architect. 

I  I  Ml  K  A.    X.    Y— The    Elmira    W'tr..    Lt.    sS:    R.R.    Co.    is   planning    lo 

build    a  Hon. 

GLOVERSVILLE,    N.     Y.— The     Fulton    Count.  Co.,    of 

t  ille   an.l    John  town,  i    the    Public    Sei  ■ 

mains,  -23,000; 

$5,000    for    street-lighting    in     i 

ill   be   made,   costing   in    all    $61,487,    but   the  a   hand 

the   amount   of    -  ■■    toward   the-. 

JAMESTOWN,    x     '  uicipal   Lightm. 

ers    has    asked    the    Common    '  ,11    an    election    to    vote    on    a 

:  wS.OOO    in    bonds,    the    proceeds    to    be    used    for    the 
installation    of    a    750-kw    tin'  .  t    in    the    municipal    electric- 

light   plant,   the   erection   of   t.  •  t  eet-lighting  circuit*  and  me- 

chanical   stokers.      Equipping    the    Buffalo    Street    watet  • 

i his   improvement   is   made,    it   will   probably 
wait  on  the  otlu  . 

\  1  \\    VORK,    M.  1         I         '  .    a  k  Athletic  Club  is  contemplating  the 

installation    or    ;  ng   the    present   plants   in    the 

olub    house    at    Fifty  ninth    Stn  and    at 

Island.      William    11      I  .  .  •    of  the   club. 

PHOENIX,    X.    Y— At   an   election    held    March    is    the 

carried. 

s\\i     \    Mil  Y,  N.  •]         \t  an  election   held   recctv 
s.tioii    to    install    a     -■ 

-range- 
ade. 
SCII  KM  i    I   \1'\      N      ' 
osition  to   the   Schenectady    I 
pumping    water    at    the    Rottci 
city  asks  authoi 

section  i.e.   the   other   for  the  district 

eet. 
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SENECA,  N.  Y. — The  West  Seneca  Town  Board,  has  decided  to 
create  a  lighting  district  including  Ebenezer,  Gardenville,  Winchester  and 
the  section  of  the  township  extending  from  the  city  line  out  on  Seneca 
and  Clinton  Streets  to  the  southerly  limits  of  the  villages  of  Ebenezer  and 
Gardenville.  The  proposed  lighting  system  provides  for  about  350  elec- 
tric lamps.  The  board  will  ask  for  bids  for  furnishing,  installing  and  main- 
taining  the  system,   which   will   be  opened  in  about  30   days. 

SYRACUSE,  N.  Y.— The  Syracuse  Ltg.  Co.  has  applied  to  the  Public 
Service  Commission  for  permission  to  issue  $239,000  in  bonds,  the  pro- 
ceeds  lo  be   used   for  extensions  to   its  system   in   Syracuse. 

TROY,  N.  Y.— The  city  of  Troy  contemplates  the  installation  of  an 
ornamental  street-lighting  system,  to  cost  $67,000,  during  1913.  The 
plans  provide  for  the  installation  of  310  standards,  each  carrying  five 
Mazda  lamp  clusters.  The  installation  of  a  fire-alarm,  telegraph  and 
police-signal  system,  at  a  cost  of  $98,000,  is  also  contemplated.  Paul 
Schultze  is  city  engineer. 

ALLENTOWN,  PA.— Terms  have  been  agreed  upon  by  which  the 
Lehigh  Valley  Transit  Co.,  of  Allentown,  will  purchase  power  from  the 
Lehigh  Navigation  El.  Co.,  instead  of  adding  to  its  own  power  plant  as 
first  contemplated.  The  contract  will  start  with  5300  kw  and  increase  in 
four  years  to  9000  kw.  With  the  initial  installation  of  30,000  kw  the 
Hauto  power  plant  of  the  Lehigh  Navigation  El.  Co.  is  expected  to  be 
ready  to  go  into  operation  in  June. 

PITTSBURGH,  PA.— The  West  Penn  Ry.  Co.  is  planning  to  extend  its 
service  through  the  Ligonier  Valley  and  supply  an  electric  railway  service 
and  electricity  for  lamps,  heaters  and  motors.  The  company  is  also 
planning    to    serve   various    coal    and   sand    developments    in    that    district. 

PITTSBURGH,  PA.— Notice  has  been  filed  that  applications  will  be 
made  on  March  31  to  Governor  Tener  for  charters  for  43  electric-light 
companies  for  the  purpose  of  distributing  electricity  in  cities,  townships 
and  boroughs  throughout  the  city  of  Pittsburgh  and  its  environs  in  the 
Monongahela  and  Allegheny  valleys  as  follows:  Pittsburgh,  McKees- 
port,  Glassport,  North  Braddock,  Pitcairn,  Wilson,  Etna,  Wilmerding, 
Swissvale,  Trafford,  Braddock,  Rankin,  Hays,  Sharpsburg,  Millvale,  East 
Pittsburgh,  Wilkinsburg,  Edgewood,  Verona,  East  McKeesport,  Munhall, 
West  Homestead,  Homestead,  Port  Vue,  Clairton,  Duquesne,  Turtle 
Creek  and  Wall,  and  the  following  townships:  Mifflin,  Penn,  Shaler, 
Braddock,  Wilkins,  Patton,  Indiana,  Spring  Garden,  Reserve,  Whitaker. 
North  Versailles,  Versailles  and  South  Versailles.  The  incorporators 
are  A.  C.  Christiansen,  R.  E.  Anderson  and  M.  G.  Deeley.  Thomson  & 
Thomson,  Bakewell  Building,  Pittsburgh,  are  attorneys  for  the  petition- 
ers. 

READING,  PA.— The  Metropolitan  EI.  Co.,  of  Reading,  has  started 
work  on  placing  all  of  its  wires  underground.  The  cost  of  the  work  is 
estimated  at  $700,000. 

SHARON,  PA. — The  contract  for  street  lighting  with  the  Shenango 
Valley  El.  Lt.  Co.  for  a  period  of  five  years  has  been  signed.  Under  the 
terms  of  the  contract  the  company  is  to  furnish  arc  lamps  at  $48  per 
lamp  per  year,  and  is  to  replace  the  present  arc  lamps  with  flaming-arc 
lamps  by  May  1. 

CLEMENTON,  N.  J.— The  Public  Service  Co.  is  contemplating  ex- 
tending its  electric  traction  system  across  Clementon  Lake. 

JERSEY  CITY,  N.  J-— The  Public  Service  El.  Co.  has  been  granted 
permission  by  the  building  department  to  build  an  addtiion  to  its  Marion 
power  station  on  Duffield  Avenue,  to  cost  about  $S0,000. 

MONTCLAIR,  N.  J.— Bids  will  be  received  until  April  14  by  Harry 
Tripp,  town  clerk,  Room  3,  Crane  Building,  Montclair,  for  fire-alarm  sys- 
tem, cable  and  connections  to  be  laid  in  conduits  already  provided  on 
Bloomfield  Avenue  and  other  streets  in  the  town  of  Montclair  in  accord- 
ance with  plans  and  specifications  on  file  in  the  office  of  Edgar  S.  Closson, 
town  engineer,  Room  5,  Crane  Building,  Montclair.  The  cost  of  the 
work  is  estimated  at  $5,000. 

NEWARK,  N.  J.— The  Public  Service  Corporation  has  purchased  a 
large  site  on  the  Passaic  River  in  the  meadow  section  of  Newark  as  a 
site  for  a  new  power  station,  which,  it  is  said,  will  take  the  place  of  the 
electric  light  and  power  stations  on  River  Street  and  at  the  city  dock  and 
also  supplement  the  station  at  Marion.  The  proposed  plant  will  sup- 
ply electricity  in  Essex  County  and  part  of  Union  County.  An  addition 
is  being  built  to  the  Marion  plant. 

SUMMIT,  N.  J.— The  capital  stock  of  the  Commonwealth  Wtr.  &  Lt. 
Co.,  of  Summit,  has  been  increased  from  $1,000,000  to  $3,000,000,  to 
provide  for  extensions  to  its  business.  The  company  has  acquire]  the 
property  of  the  Point  Pleasant  El.  Lt.  &  Pwr.  Co.,  which  serves  Point 
Pleasant,   Bay  Head,   Spring  Lake  and  vicinity. 

WILMINGTON,  DEL.— The  People's  Ht.,  Lt.  &  Pwr.  Co.,  recently 
incorporated,  has  applied  to  the  directors  of  the  Street  and  Sewer  De- 
partment for  a  franchise  to  erect  transmission  lines  and  to  lay  conduits 
in  the  streets  of  the  city  for  the  distribution  of  electricity  for  lamps  and 
motors. 

BALTIMORE,  MD.-Two  additions  will  be  made  to  the  plant  of  the 
Consolidated  Gas,  El.  Lt.  &  Pwr.  Co.,  at  the  corner  of  Carey  and 
Wicomico    Streets,   to  cost   $25,000. 

WHEELING,  W.  VA.— The  Eastern  Pwr.  &  Lt.  Corpn.,  recently 
organized  with  a  capital  stock  of  $20,000,000,  has  acquired  the  public 
utilities  in  Wheeling,  including  the  Suburban  Lt.  &  Wtr.  Co.  and  the 
City  and  Suburban  Gas  Co.  The  company  will  be  operated  by  W.  S. 
Barstow   &   Co.,   50   Pine   Street,   New  York,  N.   Y. 


COVINGTON,  VA.— The  Town  Council  has  adopted  an  ordinance  pro- 
viding for  the  granting  of  a  franchise  for  the  installation  of  an  electric- 
light  plant  and  distributing  system  for  a  period  of  30  years,  bids  for 
which  will  be  received  until  May  5,  1913.  W.  C.  Wright  is  clerk  of 
Council. 


North  Central 

ALBION,  MICH.— The  City  Council  is  considering  the  installation  of 
a   municipal  electric-light  plant. 

ANN  ARBOR,  MICH.— Gardner  S.  Williams,  Cornwell  Building,  Ann 
Arbor,  will  receive  bids  in  the  near  future  for  the  construction  of  a 
power  plant  and  dam  at  the  Argo  plant,  near  Ann  Arbor,  for  the  Eastern 
Michigan    Edison   Co. 

BAY  CITY,  MICH.— The  City  Council  has  approved  the  report  of 
the  committee  recommending  the  purchase  of  two  400-hp  Wickes  boilers 
and  a  750-kw  Allis-Chalmers  turbo-generator  set  for  the  municipal  elec- 
tric-light plant.  The  People's  Savings  Bank  and  the  Fisher  Land  Co. 
have  applied  to  the  Council  for  permission  to  erect  ornamental  street 
lamps  similar  to  those  in  use  in  Wenonah  Park  in  front  of  their  build- 
ings. 

BELDING,  MICH.— The  Richardson  Silk  Co.  has  completed  the  in- 
stallation of  a  320-kw  electric  generator  to  furnish  electricity  for  light- 
ing its  mill  and  boarding  house.  The  company  proposes  to  extend  its 
wires  to  connect  with  other  silk  mills  to  furnish  energy  for  lamps  and 
motors.      Fred   A.   Washburn   is   superintendent. 

BELLEVILLE,  MICH.— Gardner  S.  Williams,  engineer,  Cornwell 
Building,  Ann  Arbor,  is  preparing  plans  and  will  receive  bids  in  the  near 
future  for  the  construction  of  a  power  plant  and  dam  at  Belleville  for  the 
Eastern  Edison   Michigan  Co.,  of  Detroit. 

CARSONVILLE,  MICH.— The  taxpayers  have  voted  in  favor  of  in- 
stalling a  municipal  electric-light   plant. 

ECORSE,  MICH. — The  Eastern  Michigan  Edison  Co.  is  planning  to 
install  an  electric-lighting  system  in  Ecorse.  The  village  is  now  served 
by  a  gas  plant. 

GRAND  RAPIDS,  MICH.— The  cost  of  installing  an  ornamental  street- 
lighting  system  on  Ionia  Avenue  from  Oakes  Street  to  Lyon  Street  is 
estimated  at  $8,520.  The  plans  provide  for  71  lamp  standards  at  $120 
each. 

HOUGHTON,  MICH.— J.  K.  Gronhold,  of  St.  Louis,  Mo.,  engineer, 
for  Vielem,  Blackwood  &  Buck,  of  New  York,  N.  Y.,  promoters  of  the 
Sturgeon  River  Land  &  Devel.  Co.,  which  proposes  to  erect  a  hydro- 
electric power  plant  on  the  Sturgeon  River,  is  preparing  to  make  sur- 
veys for  the  proposed  transmission  lines  to  distribute  electricity  through- 
out the  copper  country,  covering  about  43  miles. 

CINCINNATI,  OHIO.— Preparations  are  being  made  for  the  erection 
of  a  large  power  building  by  the  Scarborough  estate  at  the  corner 
of  Seventh  Street  and  Broadway,  Cincinnati.  A  large  electric  plant  will 
be  installed  in  connection  with  the  proposed  building.  J.  V.  B.  Scar- 
borough is  agent  for  the  estate. 

CLEVELAND,  OHIO.— Steps  will  soon  be  taken  toward  connecting 
the  patrons  of  the  three  small  municipal  lighting  plants  with  the  $2,000,000 
plant  at  the  foot  of  East  Fifty-third  Street.  Ducts  will  be  laid  for  two 
miles  in  Lakeside  Avenue  Northeast  for  the  cable  from  the  East  Fifty- 
third  Street  station  on  Lakeside  Avenue  east  of  Ninth  Street.  F.  W. 
Ballard  is  constructing  engineer  of  the  city  lighting  department. 

CLEVELAND,  OHIO.— Sealed  proposals  will  be  received  at  the  office 
of  the  secretary  to  the  director  of  public  service,  Room  104,  City  Hall, 
Cleveland,  Ohio,  until  April  10,  for  furnishing  steam  engine  and  gen- 
erator for  the  Coll  in  wood  station  of  the  municipal  electric-light  plant, 
specifications  for  which  may  be  obtained  at  the  office  of  the  engineer  of 
construction,  Room  319,  City  Hall.  W.  J.  Springborn  is  director  of 
public  service  and  W.   H.   Kirby  is  secretary  to  the  director. 

ELYRIA,  OHIO.— The  large  dam  at  East  Falls  owned  by  the  Elyria 
Milling  &   Pwr.   Co.  has  been  carried  away  by  the  flood. 

LINDSEY,  OHIO.— The  Sandusky  County  Commissioners  have  granted 
the  village  of  Lindsey  permission  to  erect  transmission  lines  on  the  road 
leading  from  the  Lake  Shore  El.  Ry.  Co.'s  right-of-way  on  the  pike  to 
the  village,  a  distance  of  2  miles.  Work  will  begin  at  once  on  the  con- 
struction  of  the   Lindsey  plant, 

PUT-IN  BAY,  OHIO.— The  Put-In  Bay  Improvement  Co.,  of  Put-In 
Bay,  has  decided  to  install  a  new  electric  light  and  power  plant,  bids 
for  which  have  already  been  received.  The  proposed  plant  will  cost 
about   $16,000   and  will   have   sufficient   c  it  put   to   maintain   22,000   lamps. 

SHAWNEE,  OHIO.— The  American  Gas  &  EI.  Co.,  of  New  York,  N. 
Y.,  has  acquired  a  controlling  interest  in  the  People's  El.  Lt.  &  Pwr.  Co., 
of  Shawnee,  the  Perry  El.  Co.,  of  Crooksville,  and  the  New  Lexington 
El.  Lt.  &  Pwr.  Co.,  of  New  Lexington.  The  company  now  controls 
in  addition  to  the  above  the  electric  light  and  power  companies  of  Mount 
Vernon,  Coshocton,  Newark,  Lancaster  and  Logan.  A  power  plant  is 
now  being  erected  in  Newark  to  supply  electricity  for  lamps  and  motors 
to   all    these   cities    and    intermediate    points. 

LOUISVILLE,  KY. — Designs  for  the  electric-lamp  standards  to  be 
placed  at  intervals  along  Eastern,  Western  and  Third  Street  Parkways 
and  in  Central   Park,  as  submitted  by  the   Louisville  Ltg.   Co.,  have  been 
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accepted  by  the  Board  of  Park  Commissioners.  The  standards  for  the 
parkways  are  to  be  26  ft.  in  height,  each  with  concrete  base  and  metal 
extensions,  surmounted  by  a  200-cp  lamp.  Those  selected  for  Central 
Park  arc  of  the  goose-neck  type.  Bids  have  already  been  asked  for 
electricity   to   maintain   the  lamp.. 

SOMERSET,  KY.— The  Kentucky  Utilities  Co.,  of  Lexington,  which 
recently  purchased  the  local  electric-light  plant,  water-works  and  street- 
railway  systems,  is  installing  new  machinery  at  the  power  plant  to  pro- 
vide power  for  the  new  filtration  plant  which  is  being  installed 'and  also 
to  furnish  electricity  in  the  town  of  Burnside,  7  miles  distant. 

WHITESBURG,  KY.— Plans  are  being  considered  for  the  installation 
of  an  electric-light  plant  here.  Wesley  Wright,  of  Wright  I  base,  of 
Jenkins,  is  interested. 

WII.LIAMSTOWN,  KY.— The  Williamstown  Mill  &  Lt.  Co.  is  in- 
stalling a  35-kw  alternating-current  generator  and  electric  distributing 
system  for  the  purpose  of  furnishing  electricity  for  street  and  com- 
mercial lighting.  Power  to  operate  the  plant  will  be  furnished  by  a 
50-hp  gas  engine  which  operates  the  mill.  The  contract  for  the  entire 
work  has  been  awarded  to  Ellis  G.  King,  of  Williamstown  and  Fal- 
mouth.    J.   W.    Shields  is  president  and   manager  of  the  com] 

RUSHMORE,  1X1). — The  installation  of  an  electric-lighting  system  in 
Rushmore  is  under  consideration. 

ABINGTON,  ILL.— The  plant  and  holdings  of  the  Abington  l.t.  &  I'wr. 
Co.  have  been  purchased  by  the  Galesburg  Ry,  &  l.t.  Co.,  of  Galesburg. 
A  transmission  line  will  be  erected  to  connect  the  two  properties,  and 
the  Abington  plant  will  be  converted  into  a  substation  for  distributing  elec- 
tricity in  this  locality. 

ALEDO,  ILL.-^The  Tri-Counties  El.  Lt.  Co.,  with  offices  in  Aledo, 
has  entered  into  contracts  to  furnish  electricit}  in  Uedo,  Alexis,  Viola, 
New   Boston,  Joy,  Keithsburg,  Seaton,  New  Windsor,  Alpha  and  Rio. 

ALTON,   ILL. — Surveys  arc  being   1  proposed   high-tension 

transmission  line  to  furnish  electricity  foi  the  \lt.m  lias  &  El.  Co. 
from  the  plant  of  the  Mississippi  River  Pwr.  Co.  at  Keokuk,  la.  The 
line    will    follow   the   route   of   the   Alton,   Jacksonvill  P  Railway. 

The    Mi-,  r    ippi   River   Pwr.  Co.   will  supply  el  Mlon,  Jackson- 

ville t\  Peoria  Ry.  Co.  and  also  to  the  Pisa  l.t.  &  Pwr.  Co.,  Alton. 

CENTRALIA,  ILL.— The  City  Council  contemplates  the  installation 
of  ornamental   lamps  on   seven   blocks.      Lee   S.   Trainor  is  city  engineer. 

CHARLESTON,   ILL.— The  Central  Illinois  Pub.  Ser.  (  0 
proposes  to  erect  20  ornamental  street  lamps  around  the  public     ipiarc. 

CHICAGO,    ILL.— The    Northwestern     El.     Co.,    of    Chicago,     ha 
il:         ipital    itock   from  $25,000  to  $100,000. 

CHICAGO,  ILL.— Plans  have  been  submitted  to  Mayor  Har- 
rison by  <  itv  Electrician  Ray  Palmer  for  extension-  I  lighting 
system  which  provide  for  the  installation  of  48,000  flaming-arc  lamps 
within  the  next  five  years.  Mr.  Palmei  idvi  I  m  contract  with 
the  Sanitary  District  of  Chicago  for  the  installation  of  10.000  additional 
arc  lamps  immediately  at  a  cost  of  $2,040,000,  and  the  furnishing  of 
all  its  available  electric  energy  which  can  be  used  for  public  lighting 
and  other  purposes;  also  a  contract  with  the  Commonwealth  IXlison  Co. 
for  emergency  throw-over  service  and  for  additional  energy  necessary 
for  municipal  purposes  which  cannot  be  supplied  by  tin-  Sanitar)  District 
plant.  The  present  contract  for  10.000  lamps  has  practically  been  ful- 
filled. 

DECATUR,    ILL.— The    property    owners    00    \\  ,-  t     M,,    on    StP 
started   a   movement    for   the   installation  of  an   ornamental  street-lighting 
■ystem. 

MATTOON,  ILL.— The  electric-light  plant  of  the  Central  Illinois  Pub. 
Serv.  Co.,  of  Mattoon,  in  ECincaid,  now  in  course  of  construction,  was 
damaged  bj   a   wind  torm  March  2.1,  causing  a  loss  of  about  $6,000. 

MOUNT    PULASKI,    111..— The    City    Council    h  Vest    & 

Veall,  owners  oi  1I1.  local  electrii  light  plant,  a  35-yeai  Eranchisi  It  is 
proposed  to  enlarge  the  plant  and  extend  the  service  to  neighboring 
towns. 

MONMOUTH.    ILL.— The    City    Council    1 !     a    committee. 

consisting  of   Aldermen  Giltner,   Strand   and   Costello  vith    M. 

A.   Walsh,   vice-president   of  the    Rock    Island    Southern    Ry.    Co., 
ing    a    plan    to    transmit    electricity    from    the    cotnp   1 
its  northern  line  to  Monmouth. 

ONARGA,  ILL. — The  Village  Board  has  ,. ,  revoking 

the  franchise  of  tin-  Northern  Indiana  Utilities  Co.,  which  was  granted 
recently   foi    the  purpose  of  operating  an  electric-light  plant  in  Onarga. 

RIVERSIDE,  II. U— Bids  will  be  icccived  by  the  town  of  Riverside, 
Town  Hall.  Riverside,  until  April  14,  for  furnishing  materia!  and 
Itructing  .1  watei  works  system  as  follows:  For  three  700-gal.  per 
minute,  motor-driven  centrifugal  pumping  units,  cast-iron  piping,  switch- 
board, wiring  appurtenances  and  machinery  necessary;  L50,000-gal.  steel 
water  tank  witb  gallery  and  appurtenances,  pumping-station  buildinj 
masonry  tower  for  water  tank.  Contracts  to  be  let  separately  or  to- 
gether. Plans  and  specifications  may  be  obtained  at  the  office  of  IV  11. 
Maury,  consulting  engineer  1137  Monadnock  Building,  Chicago,  or  from 
C.  D.  Sherman,  city  clerk. 

SPRINGFIELD,  ILL.— The  cost  of  installing  the  ornamental  street- 
lighting  system  on  Fourth  Street  is  estimated  at  $11,200.  The  property 
owners  along  the  street  are  to  pay  for  the  installations  of  the  lamps  and 
the  city    will    furnish   electricity    to   maintain   them. 


VIRDEN,  ILL.— The  Virdcn  El.  Lt.  Co.  is  erecting  a  transmission 
line  to  Girard,  where  it  will   furnish  electricity   for  lamps  and  motors. 

BRAINERD,  MINN. — A  proposition  has  been  submitted  to  the  Council 
by  M.  D.  Stoner,  president  of  the  Cuyuna  Range  Pwr.  Co.,  of  Deer- 
wood,  offering  to  furnish  electricity  to  the  city  of  Brainerd  from  its 
dam  on  the  Crow  River,  the  present  plant  to  be  used  as  an  auxiliary. 

WINDOM,  MINN.— The  town  of  Windom  is  planning  to  install  a  new 
municipal    electric-light    plant    and    establish    a    day    service. 

WINONA.  MINX— The  property  of  the  Winona  Ry.  &  Lt.  Co.,  in- 
cluding electric-lighting  plant  and  street-railway  system,  has  recently 
been   taken  over  by  the   Wisconsin   Ry.,   Lt.   &   Pwr.   Co. 

CEDAR  RAPIDS,  IA. — At  an  election  held  recently  the  proposition 
to  grant  the  Cedar  Rapids  &  Iowa  City  Ry.  &  Lt.  Co.  a  new  25-year 
franchise  was  carried.  The  company  proposes  to  make  eight  extensions 
and  double-track  its  lines  this  year.  The  cost  of  the  work  is  estimated  at 
about  $250,000. 

Ml.  rON,  IA. — Plans  will  be  prepared  at  once  by  the  Clinton  Gas 
&  El.  Co.  for  the  reconstruction  of  its  electric-light  plant  and  distributing 
system  in  the  business  district  and  eliminating  poles  from  Second  Street. 
Improvements  will  also  be  made  to  the  gas  plant. 

MOINES,  IA. — The  Hoard  of  Supervisors  is  contemplating  the 
purchase  of  bronze  electroliers  (at  a  cost  of  $700  each)  to  be  placed  at 
the  entrances  of  the  county  building.  Eight  electroliers  will  be  re- 
quired, making  the  total  cost  $5,600. 

ELDRIDGE,  IA.— The  citizens  of  Eldridge  have  petitioned  the  Town 
Council  to  take  steps  to  secure  the  installation  of  an  electric-light  system 
here. 

HAMPTON,  IA— Tbe  local  electic-light  plant,  owned  by  J.  J.  Roe, 
has  been  purchased  by  H.  II.  Coughlan,  of  Waterloo,  and  M.  A.  Harri- 
son, ol  new  owners  will  take  possession  of  the  plant  at 
once  and  propose  to  rebuild  the  plant  and  install  new  equipment. 

N  !  I',  IA. — At  a  special  election  held  recently  the  proposition  to 
grant  a  tianchise  to  II.  C.  Young  and  Charles  Brush  to  construct  and 
operate  an  electric-light  plant  in  Jesup  was  carried. 

LE      i  an    election    b  ;o   pur- 

chase the  plant  of  the  Le  Mars  City  Wtr.  .V  Lt.  Co.  was  defeated. 

LE  MARS,  IA. — Scaled  proposals  will  be  received  at  the  office  of  the 
ug  architect,  Washington,  D.  C,  until  April  22  for  the  con- 
struction complete,  including  plumbing,  gas  piping,  heating  apparatus,  elec- 
tric conduits  and  wiring,  interior  lighting  fixtures  and  approaches,  of  the 
States  post  office  at  Le  Mars.  Drawings  and  specifications  may  be 
obtained  at  the  above  office  or  from  the  custodian  of  site  at  Le  Mars. 
1  ».    UYnderoth    is    supervising   architect. 

MARBLE  ROCK,  IA— Surveys  are  being  made  by  the  Power  Engi 
neering  Co.,  of  Minneapolis,  Minn.,  in  Marble  Rock,  for  the  proposed 
dam  and  power  house. 

MOl  X  I  V  I  RNON,  IA.— The  Wapsie  Pwr.  &  Lt.  Co.  of  Mount  Vernon 
is  extending  its  33,000-volt  transmission  line  from  Stanwood  to  Tipton, 
ice  of  about  7  miles.  The  transmission  line  passes  through  Lisbon, 
iiicsvillc  and   Stanwood  and  supplies  electricity  in  these  t  « 

SABULA,  IA.— The  installation  of  an  electric-lighting  system  in  Sabula 
is  under  consideration,  energy  to  operate  the  same  to  be  supplied  by 
the  People's  Gas  &  El.  Co.,  of  Savanna,  111.  The  town  of  Sabula  will  have 
to  bear  the  cost  of  erecting  the  transmission  line  from  Savanna  and  the 
cable  across  the  Mississippi  River,  the  cost  of  which  is  estimated  at  about 
$S,000. 

I  A.— The    Davenport    &    Muscatine    Interurban    Ry.    Co. 
contemplates   furnishing  electricity  in   Stockton   for   lamps   and   motors. 

pecial  election  will  be  held  April  15  to  vote  on  the 

proposition   to  issue  $60,000  in  bonds  for  improvements  to  the  municipal 

light    plant   and   extensi    n    to   the  street-lighting  system  in  Joplin. 

Nl  ^  -irici,    Kent    & 

.  consulting  engineers.  local  electric- 

light   plant   and   nls  ■   to   give       1    1    -imate  of  the   cost   of  installing  a  new 

plant  of  sufficient  output  to  meet  the  demands  of  the  city. 

RIDGEWAY,   MO.— Plans  are   being   prepared   by   Rollins  &   We 

Building,     Kansas    City,     Mo.,    for    an    electric-light    plant    for 
Ridgeway.     The  cost  of  the   proposed  plant  is  estimated  at  $15,000. 

ST.   CH/  in   election   held   recently   the   proposition  to 

grant  the  Mississippi  River  Pwr.  Co.  a  20-year  franchise  to  furnish 
electricity  here  was  carried.  The  company  was  also  awarded  a  con- 
tiact   for  lighting  the  streets  of  the  city  for  a  period  of  ten  years. 

EDGEMONT,   S.   D.— Tl  .,<  been 

granted  -    and    motors    to    the 

city  of  Edgemont,  the   Black  Hills    :  Burling- 

ton  and  Quincy   system.   The  company  proposes  to  build  a  main  conduit 
from   it. 
Minnekahta  and  Edgemont. 

RIOR,  S.  D. — The  installation  of  an  electric-light  plant  in  Interior 
is  under  consideration. 

een  organized  in  Oacoma  to  install 
and  operate  an  elcctric-lighl  plant.  J.  E.  Kennedy  is  president  of  the 
company. 

RO(  KIIAM.  S.  D.— At  a  special  election  held  recently  the  Town  Board 
was  authorized  to  make  arrangements  for  the  installation  of  street  lamps. 
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WHITE,    S.    D.     The    special   committee    appointed    by    the    Commercial 

Club  to  make  investigations  as  to  the  cost  of  installing  an  electric-light 
plant   and   water-\\.>r -ks   system    bas    presented   its   report   to   the   club. 

(3RESHAM,  NEB.— At  the  spring  election  to  be  held  in  April,  the 
proposition  of  purchasing  the  local  electric-light  plant  will  be  submitted 
to  the  voters.  Dr.  W.  N.  llylton,  owner  of  the  plant,  has  offered  it  to  the 
village  for  $4,000. 

ARKANSAS  CITY,  KAN.— The  Arksansas  City  Gas  &  El.  Co.  has 
submitted  a  proposition  to  the  Board  of  City  Commissioners  offering  to 
furnish  and  maintain  an  ornamental  street-lighting  system  for  $5,000 
per  year,  under  a  ten-year  contract.  The  plans  provide  for  the  erection 
of  ornamental   standards  carrying  three-lamp  clusters. 

BEATTTE.  KAN. — The  local  electric-light  plant  and  garage  building, 
owned  by  Harry  D.  Hockman,  was  recently  destroyed  by  fire,  causing  a 
loss  of  about  $5,000. 

MOL1XE,  KAN.— At  a  special  election  held  recently  the  proposition 
to  issue  bonds  for  a  municipal  electric-light  plant  and  water-works  sys- 
tem was  carried.  Plans  anil  specifications  for  this  work,  it  is  expected, 
will  be  ready  by  May  1.  The  Benham  Engineering  Co.,  American  Na- 
tional   Bank   Building,   Oklahoma   City,   Okla.,   is   consulting   engineer. 

RUSSELL,  KAN.— We  are  informed  that  the  city  of  Russell  does  not 
contemplate  issuing  bonds  for  a  municipal  electric-light  plant  as  published 
in    the    issue   of   March    22.      The   city   installed   a    plant   over   a  year   ago. 


Southern  States 

K1NSTON,  N.  C. — The  City  Council  is  contemplating  calling  an  elec- 
tion to  vote  on  the  proposition  to  issue  bonds,  the  proceeds  to  be  used 
for  improvements  to  the  municipal  electric-light  plant,  sewer  extensions 
and    street    paving. 

CAMDEN,  S.  C— Plans  have  been  completed  for  the  construction  of 
an  electric-light  plant  and  water-works  system,  for  which  bonds  were 
recently  voted.  The  cost  of  the  electric  plant  is  estimated  at  $35,000 
and  that  of  the  water  works  at  $80,000.     R.  W.   Mitcham  is  engineer. 

ORANGEBURG,  S.  C—  The  proposition  to  issue  $60,000  in  bonds  to 
remove  and  erect  the  electric-light,  power  and  water-works  plant  from  the 
present  site  to  one  on  municipal  property  adjacent  to  the  Edisto  River 
will   be   submitted   to    the  voters   on   April   29. 

ATLANTA,  GA. — The  city  of  Atlanta  is  contemplating  the  installa 
tion  of  a  600-kw  electric  generating  plant  in  the  river  pumping  station, 
at  a  cost  of  $9,500,  to  furnish  electricity  to  operate  the  pumping  station. 
R.  C.  Turner  is  city  electrician,  and  R.  M.  Clayton  is  chief  of  construc- 
tion  department. 

ATHENS,  GA. — The  citizens  have  petitioned  the  Athens  Ry.  &  El. 
Co.   to  extend  its  street-car  line   to   Barberville,  a  suburb  of  the  city. 

AUSTELL,  GA. — The  City  Council  has  entered  into  a  contract  with 
the  J.  B.  McCrary  Co.,  of  Atlanta,  Ga.,  to  furnish  electricity  for  lamps  and 
motors. 

GIRARD,  GA. — The  City  Council  is  considering  the  question  of  es- 
tablishing a  municipal  electric-light  plant  and  water-works  system.  A 
$45,000  bond  issue  is  proposed. 

ROVSTON,  GA.— The  Franklin  Lt.  &  Pwr.  Co.  has  petitioned  the  State 
Railroad  Commission  for  permission  to  issue  $150,000  in  capital  stock. 
The  water  rights,  partially  completed  plants,  contracts  and  franchises  of 
the  J.  B.  McCreary  Co.,  of  Atlanta,  Ga.,  are  to  be  turned  over  to  the 
Franklin  Lt.  &  Pwr.  Co.  for  1494  shares  of  this  stock.  The  contracts  and 
franchises  are  in  Royston,  Canton,  Hartwell,  Lavonia,  Bowersville,  Carnes- 
ville  and   Bowman. 

JACKSONVILLE,  FLA.— The  Jacksonville  Trac.  Co.  is  considering 
making  several  extensions  to  its  street-railway  system. 

ST.  PETERSBURG,  FLA.— Surveys  are  being  made  by  W.  W.  Barton, 
of  Tarpon  Springs,  for  an  electric  railway  from  St.  Petersburg  to  Indian 
Rocks.  Thomas  E.  Lucas  and  S.  R.  Morey,  of  St.  Petersburg,  ami  M 
Joel  McMullen,  of  Largo,  are  interested  in  the  project. 

DRESDEN,  TENN. — At  an  election  to  be  held  April  24  the  proposition 
to  issue  $24,000  in  bonds,  the  proceeds  to  be  used  for  the  installation  of 
an  electric-light  plant,   will   be  submitted  to   the  voters. 

GLEASON,  TENN. — The  installation  of  an  electric-light  plant  in 
Gleason  is  under  consideration. 

ROGERSVILLE,  TENN.— The  Hydro-El.  Pwr.  Co.,  recently  incorpo- 
rated, will  soon  begin  work  on  the  development  of  a  water-power  4 
miles  east  of  Rogersville.  The  company  expects  to  purchase  machinery 
and  equipment  at  once. 

BIRMINGHAM,  ALA.— The  Birmingham  Wtr.,  Lt.  &  Pwr.  Co  has 
submitted  a  proposition  to  the  city  commission  offering  to  furnish  the 
city  with  electrical  energy  for  primary  power  with  24-hour  service  at  1  cent 
per  kw-hr,  and  at  6  mills  for  secondary  power  during  nine  months  in  the 
year. 

TUSCALOOSA,  ALA.— It  is  reported  that  the  contract  for  the  con- 
struction of  the  power  plant  for  the  Birmingham-Tuscaloosa  Ry.  & 
Utilities  Co.  in  Tuscaloosa  has  been  awarded  to  the  General  El.  Co.,  to 
cost  $140,000.  The  whole  project  will  involve  an  expenditure  of  about 
$5,000,000.  Fred  S.  Morris,  of  Morris  Brothers,  bankers,  is  at  the  head 
of  the  railway  company. 

HARRISON,    ARK.— The    Harrison    El.    Lt.    &    Ice    Co.    contemplates 


installing   new    equipment,    including   an    electric    generator.      The   company 
has  recently  issued  $35,000  in  capital  stock. 

SULPHUR    SPRINGS.    ARK.— The    contract    for   construction 
new  municipal  electric-light   and   water  plant  has  beei  R.    M. 

Gilbraith   for   $19,161. 

NEW  ORLEANS.  LA.— Sealed  proposals  will  be  received  at  the  office 
of  the  supervising  architect,  Washington,  D.  C,  until  April  22  for  con- 
duits and  wiring  system  in  the  United  States  Marine  Hospital,  New 
Orleans,  La.,  in  accordance  with  plans  and  specifications,  copies  of 
which  may  be  obtained  at  the  above  office  or  at  the  office  of  the  custodian, 
New   Orleans.     O.   Wenderoth  is  supervising  architect. 

BRISTOW,  1 1 KL  A.  —  Bonds  to  the  amount  of  $25,000  have  been  voted 
fur    the   installation   of  an   electric-light  plant  in   Bristow, 

DALLAS,  TEX.— The  Dallas  El.  Lt.  &  Pwr.  Co.  will  begin  the  work  at 
once  of  placing  underground  all  wires  on  Main,  Elm  and  Commerce 
Streets  from  Pearl  Street  West  to  the  Houston  River.  The  total  cost  of 
the  work  is  estimated  at  $1,000,000. 

FOWLERTON,  TEN— Preparations  are  being  made  for  the  installation 
oi  an  electric-light  and  power  plant  and  an  ice  factory  in  Fowlertoo. 
Work  will   jooti  begin  on  a  water-works  system. 

NACOGDOCHES,  TEX.— The  city  of  Nacogdoches  has  purchased  the 
plant  of  the  Nacogdoches  Lt.  &  Pwr.  Co.  for  $25,000,  to  be  owned  and 
operated  by  the  municipality. 

SAN  ANTONIO,  TEX.— Plans  have  been  prepared  by  the  San  Antonio 
Gas  &  El.  Co.  and  the  San  Antonio  Trac.  Co.' for  extensions  and  improve- 
ments to  their  systems,  involving  an  expenditure  of  $300,000.  About  $200,- 
000  will  be  expended  by  the  Traction  company  for  the  purchase  of  new 
street  cars,  double-tracking  of  its  present  lines,  etc.  The  remaining  $100,000 
will  be  used  for  improvements  to  the  electric-lighting  system  and  exten- 
sions  to  gas  mains. 


Pacific  States 

ARLINGTON,  WASH.— Plans  and  estimates  have  been  submitted  to 
the  Council  by  Lewis  C.  Kelsey,  engineer,  Selling  Building,  Portland, 
Ore.,  for  the  installation  of  a  lighting  system  and  improvements  to  the 
water-works   system    here. 

BREMERTON,  WASH.— Sealed  proposals  will  be  received  at  the 
Bureau  of  Yards  and  Docks.  Navy  Department,  Washington,  D.  C, 
until  May  3  for  four  electric  traveling  bridge  cranes  and  two  electric 
traveling  wall  cranes  for  the  general  foundry,  navy  yard.  Puget  Sound, 
Wash.  Plans  and  specifications  can  be  obtained  on  application  to  the 
bureau  or  to  the  commandant  of  the  navy  yard  named.  The  estimated 
cost  of  the  work  is  $17,000.     H.  R.  Stanford  is  chief  of  bureau. 

EVERETT,  WASH.— The  Everett  Ry.,  Lt.  &  Wtr.  Co.  will  make  im- 
provements to  ils  reservoir,   involving  an  expenditure  of  about  $20,000. 

KIRKLAND,  WASH.— Application  will  be  made  to  the  Town  Council 
by  the  Puget  Sound  Trac,  Lt.  &  Pwr.  Co.,  of  Bellingham,  for  a  fran- 
chise to  furnish  electricity  for  lamps,  heat  and  motors  in  Kirkland.  A 
transmission  line  is  now  being  erected  between   Snoqualmie  and   Kirkand. 

OLYMPIA,  WASH.— The  Olympia  Lt.  &  Pwr.  Co.  has  started  con- 
demnation proceedings  against  A.  H.  Chambers  for  the  purpose  of  secur- 
ing 10  acres  of  land  with  a  view  of  enlarging  its  dam  and  reservoir  at 
Tumwater. 

SEATTLE,  WASH.— Bonds  to  the  amount  of  $425,000  have  been 
voted  by  the  city  of  Seattle  for  an  auxiliary  steam  plant  for  the  light- 
ing  department. 

WENATCHEE,  WASH.— Work,  it  is  stated,  will  begin  within  thirty 
days  by  the  Great  Northern  Ry.  Co.  on  the  construction  of  a  large 
power  plant  in  Chelan  Gorge,  to  cost  about  $7,000,000.  The  proposed 
plant  will  develop  100,000  hp  and  will  be  used  to  operate  the  lines  of 
the  Great  Northern  Railway  in  this  territory.  Robert  Herzog  is  chief 
hydraulic    and    electrical    engineer. 

COTTAGE  GROVE,  ORE.— A  committee  has  been  appointed  to  make 
investigations  with  a  view  to  installing  an  electric  fire-alarm   system  here. 

GRANT'S  PASS,  ORE.— Bonds  to  the  amount  of  $200,000  have  been 
sold  by  the  city,  the  proceeds  to  be  used  for  the  construction  of  a 
municipal  electric  railway  from  Grant's  Pass  to  Crescent  City  on  the 
coast  via  the  Illinois  Valley.  Practically  the  entire  right-of-way  has 
been  secured  and  26  acres  have  been  purchased  in  Grant's  Pass  for  a 
terminal    site. 

HOOD  RIVER,  ORE. — A  number  of  property  owners  are  contemplat- 
iii'  the  construction  of  an  electric  line  from  the  business  section  of  the 
city  to  the  residential  district.  Alva  Day,  W.  L.  Smith  and  A.  F.  Howes 
are  interested   in  the  project. 

PORTLAND,  ORE. — Improvements  are  contemplated  by  the  Portland 
Ry.  &  Lt.  Co.  involving  an  expenditure  of  about  $4,000,000.  About 
$1,500,000   will   be   expended   on   the   lighting   plant. 

PORTLAND,  ORE.— Preparations  are  being  made  by  the  Portland 
Ry.,  Lt.  &  Pwr.  Co.  to  erect  a  one-story  reinforced-concrete  electrical 
switching  station  on  East  Thirteenth  Street,  corner  of  Ochoco  Avenue, 
to  cost  $4,000. 

PORTLAND,  ORE. — If  an  agreement  reached  recently  by  Mayor 
Rushlight  and  members  of  the  street-lighting  committee  of  the  City 
Council   and   representatives   of   the    Portland   Ry.,   Lt.    &   Pwr.    Co.    meets 
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the  approval  of  the  City  Council,  provision  will  be  made  for  the  im- 
mediatc  installation  of  388  new  arc  lamps  in  various  parts  of  the  city. 

PORTLAND,    ORE.— The   West   Coast    Eng  1  Portland, 

has   been    awarded    tl ntract   by   the   city    oi    Portland    for   installing   a 

lighting  tern    on     the     new     Broadway     Bridge    across    the     Willamette 

River,  1  a  cost  of  about  $21,000.  The  plans  provide  for  200  two-lamp 
cast-iron    brackets    and    50    live-lamp    electroliers,    on    which    will    be    used 

1 ..hi    Mazda   lamps.      A   decorative   system   will    also   be   installed,   con- 

1  in  1    oi   approximately  7000  4-cp  rail 

ST.  JOHN'S,  ORE.-  The  Washington  Wtr.  Pwr.  Co.,  of  Spokane,  has 
applied  to  thi  1  itj  Council  for  a  SO-year  franchise  and  a  contract  for 
itreel  lighting     £01     .1    period    oi     ten    yi  at  of    the 

contract  the  companj  agree:  to  furni  h  60  lamps  oi  100  cp  at  $1,800 
per  year. 

SILVERTON,  ORE       \i   an  election  to  be  held    Maj    S  the  proposition 

to  issue  $50,000  in  bonds,  the  pi Is  to  bi  'iish  a  municipal 

electric  light    plant,   will  1"    submitted  to  a  vote. 

BAKERSFIELD,  CAL.-  The  San  Joaquin  I.t.  &  Pwr.  Co.  is  planning 
to  extend  the  local  street-railway  Bystera  to  the  Kern  River  oil  fields  and 
to  the  new  Standard  Oil   refinery  on  the   north   Bide  of  the  river. 

tlllCO,   CAL. — Application    ha     beei Ii     to   the   City   Council  by   A. 

C.  Agnew,  representing  the  Sierra   El.    Pwt     Co.,  franchise, 

in   ereel    transirt lines   to  distribute  electricity   for   lamps   and  motors 

hi    Chico.      Mr.    Agnew   stated    thai    tl panj    had    a    powet    site   near 

Manton,  Tehama  County. 

CORONA,  CAL.— The  Pacific  El.  Ry.  Co.,  of  Lo  '".  !  Ins  ap- 
plied  to    the   city   trustees    for    a    i'i hisi     I struct    and    opi 

electric    railway    in    Corona.      Georn,-     I  .    Pillsbur]     1      1  hi.  git  eet 

1I1.    company, 

GRIMES,   CAL.— A.    young   and     \     Butli 
for  tl.    Mm   El,   Corpn,,  oi    San    Francisco,   fot    a  n  mission 

line    from    its    new    powei    project    in    Plumas    County    to    somi 

San    Francisco    Ba)        \    branch   line   will    run   I 

distance  of  10  miles. 

HERMOSA    BEACH,   CAL— City    Engineer    Atchlej    In 
tin-   expenditure   of   $5,000    for  a    fur  aim  in    system     tnd    polici 
1.  in  ..ml      iii,(i(ii)  for  an  electric  light   and  powet   distribution   systi 

LAKEPORT,  CAL. — A  committee,  consisting  of  Trustees  F.  H.  Boggs, 
\Y  (  Moore  and  William  K.  Lane,  has  been  appointed  to  investigate  the 
mattet  oi  equipping  the  municipal  water-works  system  with  electrically 
driven   pumping    plant 

LIVERMORE,  I  \1..— The  Livermore  Wtr.  &  Pwr.  Co.  has  applied  to 
the  State  Railroad  Commission  for  permission  to  sell  its  plant  to  the 
Pacific    (las   &    El.    Co.,    of    San    Francisco.      The    price    given    is    $142,000. 

LOS    w.i'  M     ,  CA1        rhi     i: ol    i  ducation   will       ceivi 

furnishing  boilers  and  powei   macl fot     hop  worfc       i     |     M   G 

i     i 1 1 .  i  ing  1 1 

LOS  ANGELES,  CAL.— The  Pacific  Lt.  &  Pwr.  Corpn.  expects  to 
purchase  a  largi  quantity  ol  line  material  Eoi  both  60,000-volt  and  15,000- 
volt  transmission  service.     W.  J.  Gracey  is  purcha  it 

LOS  Will  I  is.  CAL  I  In  Los  Vng<  Ii  Ga  8  El.  Corpn.  has 
applied  to  the   State   Railroad   Commission   i..i   autho  $900,000 

in  liimils,  the  proceeds  to  be  used  as  follows:  F,.r  the  purchase  of  the 
Valley   Gas  &   Fuel   Co.,  $175,000;    pi  tdditional    gas   generating 

set   and    new    equipment,    $169,000;    extension   of   the    disti 

for  new    consumers,  $600,000,  and   extensi I   thi    electrical   distributing 

tl  in.   $280,000. 

M  \KYS\  ll.LE,   CAL.— The  Oro    El.   Corpn.,   of   Orovilli 

for   a    franchise   t 

M.uysville.     If  granted  a  franchise,  tin   companj   agrei  I  ^300,000 

nil     Its    system     III   1  c. 

PASADENA,    CAL— The   City   Council    has   adopted  olution    au- 

thorizing tin'  erection  ol  ornamental  lamp  standard  on  Los  Robles 
\venue    from    the    north   to   the   south    city    boundarii  i    tance    of    4 

miles 

PASADENA,  CAL,— The  Home  Tel.  Co.   has  authi 

to  the  local  exchange   involving  an  expenditu about       Three 

new    sections   ol      ii  M,  M,, ii , I    will    he   added   to   the   exchange   ,-in, 
plete   power  plant    installed. 

PLEASANTON,    I    \1.       ["he   question    ..i    issuing   $16,000   in    boi 
establish    a    municipal    electric    light    ami    powet    plant  consider- 

ation.    S.    A.    Winnegai    is  clerk. 

POMONA,  i  \i  Hi,-  State  Railroad  Commission  has  authorized  the 
Pomona    Vallej    Tel.   \   Teleg.    Union,   which   serves  tin    cities   oi    Pomona, 

Chino.  Claremont,   1 Isburg  ami   San    Dima:     to  issui    (100, n  bonds, 

the  procei  ted   to   retin    existing  bonds  .mil   foi   extension  to  it> 

system 

I s"  I  I  DLEY,    CAL. — The    Stan-    Railroad    Commi 
Reedley     Tel.     i  .,      permission     i"     purchasi      the     interest       o       E      w 
Crosbj   ami  i,,  make  extensions,  involving  an  expenditure  of  $11,000. 
RIVERSIDE,    i'\i        I'ln     Board    ol    Publii     t  tilities   has  awarded   two 
^   contracts  for   furnishing  energy   in  the  city.      I  h,-   Southern    Sierras   Pwr. 
Co.    was   awarded    the   contract    for    supplyin  in    the    district 

south  i.t  Arlington  Wenue,  amounting  to  1000  lip  pet  year,  with  the 
privilege  ol  increasing  the  amount,  at  1  cent  per  kw-hr.,  ami  the  Southern 
California    Edison    Co.    the    contract    for    furnishing    energy    to    the    rest 


of  the  city  at  85  mills  per  kw-hr.  The  Southern  Sierras  Power  Co. 
will  erect  a  substation  at  Arlington. 

SAX     FRANCISCO,    CAL.— The    lighting    department    of    the    Panama- 
Pacific    Exposition    is    planning    the    installati  rful    searchlight 
aalpais,  to  be  used  during  the  exposition  in   1915. 

SAN  FRANCISCO,  CAL.— The  City  El.  Co.,  of  San  Francisco,  has 
been  authorized  to  extend  its  service  conduits  on  Market,  Larkin  and 
Howard  Streets,  on  condition  that  the  city  may  take  over  such  conduits 
at  any  time  upon  payment  of  their  value  to  the  company. 

SAN  I  ma  &   Santa   Rosa    Ry.   Co. 

plied  to  the  State  Railroad  Commission  for  authority  to  i»sue  $80,000 
in  bonds  and  notes  to  the  amount  of  $64,000,  to  be  used  for  financing 
the  construction  of  an  electric  railway  from  Liberty  Station  to  a  new 
station  to  be  known  as  Two  Rocks,  a  distance  of  Sl/2  miles. 

VENICE,  CAL. — The  city  engineer  has  been  instructed  to  prepare 
estimates  for  the  erection  of  concrete  lamp-posts  to  be  located  throughout 
the  entire  Colcgrove  district.  The  posts  will  carry  cluster  lamps  like 
those   used    in    Venice. 

CALDWELL,    IDAHO.      1:  frac.   Co.    will    extend    it 

way  around  the  south 

FORT  COLLINS,    COL.- 
tion   to   issue  bonds  for  a  municipal    electric-light   plan 

ORDWW.     CO  o..    of 

Pueblo,    has    been    gi  anti '! 

from  Rocky  Ford  to  Ordway.  The  company  is  making  some  extensions 
to  farming  communities  on  a  cost  division   I 


Canada 

CALGARY,  ALTA.— The  Calgary  Pwr.  Co.,  Ltd.,  is  developing  an- 
other water-power  on  Bow  River  at  Kananaskis  Falls,  2  miles  above  the 
Horseshoe  Falls,  to  run  in  parallel  with  existing  plants  at  Horseshoe 
Falls.  The  new  plant  will  have  an  output  of  12.000  hp  under  a  70  ft. 
head,  and  will  be  equipped  with  two  6000-bp  AHis-Chalmcrs  Bullock 
single  vertical  turbines,  set  in  concrete  scroll  chambers,  i 
Allis-Chalmers  Bullock  waterwhccl  governors;  two  Swedish  General  Elec- 
tric 5100-kva,  12,000-volt,  three-phase,  60-cyclc,  164  r.p.m.  generators; 
switchboard  equipment  not  yet  awarded.  The  company  is  doing  its  own 
Pwr.  Co.  supplies  energy  in  bulk  to 
the  city  and  to  the  plants  oi  the  Canada  Cement  Co.,  Ltd..  at  Exshaw 
and  Calgary.     II.   A.   -Moore  is  manager  and  chief  engineer. 

VANCOUVER,     B.     C. — Notices     for     applications     for     water     rights 

have  been  filed  as  follows:  For  the  British-Pacific  Hydro-Electric  &  Tram- 

il    water   from  the  Englishman's  River. 

near    1  iel    Carr,   of   TcUwa.    for    10   cu.    ft 

1    tnyon  Creek  and  lo  -   to  be 

District    Pwi  .  ">0  cu. 

ihalla   River   and  e    in    a    1000-acre-ft.    reservoir 

at  head  of  Coquaballa  Canyon;   Malcolm   L.    Meason.  to  take  water  from 

voir  on 
Lesser  1  reek;   the  city  B.   C,   for   200  miners' 

in.    of  water    fi  iut    16.335.000    . 

reservoir  to  be  constructed;   the   Yali  tver,   30 

of  water  from  Oualar).  utilize 

water  drawn   from   yvells   in    North   Saanicli. 

VII   rORIA,    B    i        Sealed   li    ders  will  be  receivi  branch 

lipment  until  April   14  by  the    M 
For  300  miles  No.  9,   B,   B.,   B.   W.   G    galvanized   wire;    10   miles 
I      i;     i;  .    r.    w     G    galvanized-iron  ... 

insulators,    or    equal;    41  !-in.    by    1  Jin.    painted 

conforming  to    ' 

il,    No.    18,    gali 
above   material   to  be   based   Ol 
livery  on  May   1.   1913.     A  number  of  telepl 
are  to  rther   informal  '    Millan," 

WINNIPEG,    MAN      -l.ni   ■  mtil    May    15    by    the 

■ml.   at   the   oils  -clary.   Winn 

: 
three-phase    smerators    for   direct   connection   to  double   reaction   turbines 
and    spare    parts    to    sami  na    and 

form  of  tender  may  be  obtained  at  the  office  ol  the  Citj    Light 
Department.    54    King    Street,    Winnipeg. 

TORON  rO.  ONI        I        I 
hall   for  an  extensive  undergi  I    a  net- 

w.  ik   of   undergi  ound   wires  in  listrict  bound 

on    the  'n   An& 

Wellesley   Street   ai  d  the  north. 

rORI  I    i  ''••<■    ap- 

plication  of  the    1'. ii- 
its    proposed    transmission  ki     ^ : 

special    conditions,    which    provide    that   all    wires    must    be    strung    on    one 
poles   or    towers;    this    to    apply    to    all  i.itever 

company.      Thi 

the    unification    system.      At    any    later    date,    should    the    government    so 

the  wires  underground. 
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Miscellaneous 

PANAMA. — Proposals  will  be  received  at  the  office  of  the  general 
purchasing  officer,  Isthmian  Canal  Commission,  until  April  15,  for  fur- 
nishing induction  motors,  auto  starters  or  compensators,  automatic  oil 
switches,  copper  cable,  journal  bearings,  brake  rod  connection  pins,  steel 
keys  for  brakeshoes,  etc.,  under  Circular  No.  769.  Proposals  will  also 
be  received  until  April  19  for  induction  and  direct-current  motors,  cop- 
per louver  panels  and  rubber  valves  under  Circular  No.  770.  Blanks  and 
general  information  relating  to  the  above  circulars  may  be  obtained  from 
the  above  office  or  from  the  offices  of  the  assistant  purchasing  agents, 
24  State  Street,  New  York,  N.  Y.;  614  Whitney-Central  Building,  New 
Orleans,  La.,  and  1086  North  Point  Street,  San  Francisco,  Cal. 


New  Industrial  Companies 

THE  ELECTROCHEMICAL  PRODUCTS  COMPANY,  of  Los  Ange- 
les, Cal.,  has  been  incorporated  with  a  capital  stock  of  $1,000,000  by  J. 
F.  Curran,  C.  S.  Long  and  R.  C.  McAvoy. 

THE  HAZAZER  ELECTRIC  COMPANY,  of  New  York,  N.  Y.,  has 
been  incorporated  by  Edgar  W.  Hazazer,  Harry  H.  Bascom  and  Samuel 
W.  McCarter,  318  West  Fifty-seventh  Street,  New  York.  The  company 
is  capitalized  at  $10,000  and  proposes  to  install  electric  equipment,  etc. 

THE  INDUSTRIAL  LIGHTING  EQUIPMENT  COMPANY,  of  In- 
dianapolis, Ind.,  has  been  incorporated  by  Felix  Devere,  Flora  M.  De- 
vere,  Claude  Shaw  and  others.  The  company  is  capitalized  at  $10,000 
and  proposes   to  manufacture  electrical   appliances. 

THE  LATROBE  ELECTRIC  STEEL  COMPANY,  of  Latrobe,  Pa- 
has  been  incorporated  with  a  capital  stock  of  $300,000.  The  officers  of 
the  company  are:  Marcus  Saxman,  president;  Charles  W.  Guttzeit,  vice- 
president;   F.   B.   McFeely,  secretary,  and  Ira  C.   Shallenberger,  treasurer. 


New  Incorporations 

DENVER,  COL.— The  Western  Colorado  Pwr.  Co.  has  been  incor- 
porated with  a  capital  stock  of  $5,000  and  will  operate  in  La  Plata,  San 
Miguel,  San  Juan,  Ouray,  Montrose,  Delta,  Montezuma,  Mesa  and  Dolores 
Counties.  The  company,  it  is  said,  will  soon  begin  construction  work  to 
develop  power  for  the  agriculture  districts  it  will  tap.  M.  A.  Lewis, 
D.  E.  Wilson  and  H.   B.  Teller,  of  Denver,  are  among  the  incorporators. 

SEBREE,  KY.— The  Sebree  Lt.  &  Milling  Co.  has  heen  granted  a 
charter  with  a  capital  stock  of  $20,000.  The  incorporators  are:  John  B. 
Ramsay,  J.  J.  Korb  and  M.  J.  Ramsey. 

STERLINGTON,  N.  Y.— The  Sterlington  EI.  Ltg.  Co.,  Inc.,  of  Rock- 
land County,  has  been  incorporated  with  a  capital  stock  of  $10,000  by 
Benjamin  Moffat,  Jr.,  George  T.  Carpenter  and  Robert  B.  Potter,  of 
Tuxedo. 


sometimes    taken    a» 
e  sometimes  traded 


Trade  Publications 

DISCOUNT  AND  PRICE  BOOK.— The  Central  Electric  Company,  320 
South  Fifth  Avenue,  Chicago,  111.,  has  issued  a  104-page  discount  and 
price  book,  which  will  be  found  a  useful  adjunct  to  its  1912  catalog, 
No.   28. 

SHURLOCK  SOCKETS.— Pass  &  Seymour,  Inc.,  Solvay,  New  York, 
have  issued  an  attractive  pamphlet  telling  of  the  Shurlock  socket,  "the 
socket  that  locks."  Its  sub-title  fittingly  describes  its  contents:  "Fact* 
entertainingly  told  for  the  man  v/ho  wishes  to  protect  himself  against  the 
loss  of  lamps."  And  these  facts  are  based  on  real  experience  in  hotels, 
offices  and  other  large  buildings,  where  lamps  an 
souvenirs,  or  in  manufacturing  plants,  where  they 
off    by    employees. 

FURNACE  ARCHES.— The  Carr  ventilated  furnace  arch  is  made  the 
subject  of  a  neat  little  pamphlet  issued  by  the  Evens  &  Howard  Fire 
Brick  Company,  St.  Louis,  Mo.  This  furnace  arch  has  been  designed  to 
withstand  the  high  temperatures  of  furnace  practice  and  is  said  to  aid 
in  smoke  prevention  as  well  as  lengthening  the  service  of  the  arch  by 
from  100  to  400  per  cent  over  that  of  arches  constructed  in  the  usual 
manner.  An  excellent  picture  is  shown  of  a  Stirling  boiler  equipped  with 
ventilated  arch  and  another  of  a  water-tube  boiler  with  Dutch-oven  setting 
similarly  equipped.  A  number  of  railway  and  light  companies  as  well 
as  electrical  manufacturing  firms  are  using  the  Carr  type  of  furnace  arch. 

ICE-MAKING  AND  REFRIGERATING  MACHINERY.— Current 
interest  in  refrigerating  and  ice-making  machinery  makes  timely  the 
appearance  of  the  catalog  of  the  Carbondale  Machine  Company,  Carbon- 
dale,  Pa.  Comprehensive  information  as  to  the  methods  of  operation 
of  the  Carbondale  exhaust-steam  machine  is  followed  by  a  description 
of  the  various  types  of  machines  made  by  the  company  and  a  number 
of  its  auxiliaries.  Central-station  managers  desirous  of  reducing  the 
cost  of  operation  of  their  plant  or  of  increasing  their  revenue  will 
find  this  catalog  of  interest.  Many  illustrations  showing  plants  installed 
for  various  classes  of  refrigeration  and  ice-making  enhance  the  attractive- 
ness of  this  64-page  publication. 


Business  Notes 


THE  BUCKEYE  ENGINE  COMPANY,  Salem,  Ohio,  has  appointed 
the  Federal  Engineering  Company,  1112  House  Building,  Pittsburgh,  Pa., 
agent  for  the  Pittsburgh  district  for  the  sale  of  steam  and  gas  engines 
and  other  products  of  its  manufacture. 

DEARBORN  CHEMICAL  COMPANY.— Mr.  Paul  T.  Payne,  who  has 
been  associated  with  the  Dearborn  Chemical  Company,  Chicago,  for 
many  years,  and  for  the  past  ten  years  has  been  engaged  in  various 
capacities  in  the  sales  department  of  the  company,  has  lately  been 
appointed  district  sales  manager  with  headquarters  at  the  Indianapolis 
office,  Hume-Mansur  Building.  Mr.  Payne  will  direct  the  sales  of  the 
several   company  branches  in   that   district. 


Directory  of  Electrical  Associations, 
Societies,  Etc. 


Alabama  Light  and  Traction  Association.  Secretary-treasurer,  H.  O. 
Hanson,    Mobile,   Ala. 

American  Association  for  the  Advancement  of  Science.  Secretary. 
L.   O.   Howard,   Smithsonian  Institution,  Washington,   D.  C. 

American  Electric  Railway  Accountants'  Association.  Secretary- 
treasurer,  Matthew  R.  Boylan,  Public  Service  Railway  Co.,  Newark,  N.  J. 

American  Electric  Railway  Association.  Secretary,  H.  C.  Donecker, 
29  West  39th  St.,  New  York. 

American  Electric  Railway  Engineering  Association.  Secretary, 
H.  C.   Donecker,  29  West  39th  St.,  New  York. 

American  Electrochemical  Society.  Secretary,  Prof.  J.  W.  Richards, 
Lehigh  University,   South   Bethlehem,  Pa. 

American  Electro-Therapeutic  Association.  Secretary,  Dr.  J.  Wil- 
lard  Travell,   27   East   11th   St.,  New  York. 

American  Institute  of  Consulting  Engineers.  Secretary-treasurer, 
Eugene  W.  Stern,  103  Park  Ave.,  New  York  City.  The  council  meets 
the  first  Friday  of  every  month. 

American  Institute  of  Electrical  Engineers.  Secretary,  F.  L. 
Hutchinson,  33  West  39th  St..  New  York.  Board  of  directors  meets 
monthly.  Sections  and  branches  in  the  principal  electrical  centers 
throughout  the  country.  Annual  convention,  Cooperstown,  N.  Y.,  June 
23-27. 

American  Physical  Society.  Secretary,  Ernest  Merritt,  Cornell  Uni- 
versity, Ithaca,  N.  Y. 

American  Society  of  Heating  and  Ventilating  Engineers.  Secretary, 
W.  W.  Macon,  29  West  39tb  St.,  New  York. 


American  Water  Works  Association.  Secretary,  J.  M.  Diven,  271 
River  St.,  Troy,   N.   Y. 

Arkansas  Association  Public  Utility  Operators.  Secretary,  W.  J. 
Tharp,  Little  Rock,  Ark.     Annual  meeting,  Little  Rock,  May  5,  6  and  7. 

Association  of  Edison  Illuminating  Companies.  Secretary,  Geo.  C. 
Holberton,  Pacific  Gas  &  Elec.  Co.,  San  Francisco,  Cal.  Annual  meeting, 
Cooperstown,  N.  Y.,  Sept.  S. 

Association  of  Iron  and  Steel  Electrical  Engineers.  Secretary, 
James  Farrington,  Steubenville,  Ohio. 

Association  of  Railway  Electrical  Engineers.  Secretary-treasurer, 
Jos.  A.  Andreucetti,  Chicago  &  Northwestern  Railway,  Chicago. 

Association  of  Railway  Telegraph  Superintendents.  Secretary,  P. 
W.  Drew,  112  West  Adams  St.,  Chicago.  Annual  meeting,  St.  Louis,  Mo., 
May  20,    1913. 

Canadian  Electrical  Association.  Secretary,  C.  E.  Bowden,  Birkbeck 
Building,  Toronto,  Ont.,  Can.  Annual  convention,  Port  Arthur,  Can., 
June  23-25. 

Colorado  Electric  Club.  Secretary,  C.  F.  Oehlmann.  Meets  every 
Thursday  at   Albany   Hotel,   Denver,   Col. 

Colorado  Electric  Light,  Power  and  Railway  Association.  Secre- 
tary. Thomas  F.  Kennedy,  900  15th  St.,  Denver,  Col. 

Electric  Club  of  Chicago.  Secretary,  W.  M.  Connelly,  1417  Monad- 
nock  Block,   Chicago.     Meets  every  Thursday  noon  at  Hotel   Sherman. 

Electrical  Contractors'  Association  of  New  York  State.  Secre- 
tary,  Geo.  W.  Russell,  Jr..  25  West  42d  St.,  New  York. 

Electrical  Contractors'  Association  of  State  of  Missouri.  Secre- 
tary,  Ei  nest   S.    Cowie,    1613   Grand  Ave.,   Kansas   City,   Mo. 

Electrical  Contractors'  Association  of  Wisconsin.  Secretary,  Albert 
Petermann,   Milwaukee,   Wis. 

Electrical  Credit  Association  of  Chicago.  Secretary.  Frederick  P. 
Vose,  Marquette  Building,  Chicago. 
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Electrical  Credit  Association  op  Philadelphia.  Secretary-treasurer, 
John  W.  Crum,  1324  Land  Title  Building,  Philadelphia,  Pa.  Executive 
committee  meets  second  and  fourth  Thursday  of  each  month. 

Electrical  Salesmen's  Association.     Secretary,  Francis  Raymond,  125 
mi   Ave.,  Chicago,  111. 

Electrical  Supply  Jobbers'  Association.  Secretary,  Franklin  Over- 
bad, 411  South  Clinton  St.,  <  hicago,  111.  Spring  meeting,  Chicago,  May 
26-28.  , 

Electrical  Trades  Association  of  Canada.  Secretary,  Willtai  R 
Stavely,    Royal    Insurance    Building,    Montreal,    Can. 

Electrical  Trades  Association  of  the  Pacific  Coast.  Secretary, 
Albert  II.  Elliot,  Harding  Building,  34  Ellis  St.,  San  Francisco,  Cal. 
Meeting,   San  Francisco,  second  Thursday  of  each  month. 

Electric    Vehicle   Association    of    America.     Secretary,    llarv. 
inson,    124    West    42d    Street,    New    York.      Meeting,    fourth    Tuesday    of 
each  month. 

Electric  Vehicle  Association  of  America,  New  England  Section. 
Secretary,  L.   E.   Edgar,  39  Jioylston  St.,  Boston. 

Empire  State  Gas  and    Electric   Association.     Secretary,   Charles   H. 

B.  Chapin,  Engineering  Societies  Building,  29  West  39th  St.,   New  York. 
Florida   Electric    Light    and    Poweb    Association.      Secretary,    II.    C. 

Adams,    Wesl    Palm   Beach,   Fla. 

Gas,  Electric  and  Street  Railway  Association  of  Oklahoma.  Sec- 
retary-treasurer, Prof.  H.  V.  Bozell,  Norman,  Okla.  Annual  convention, 
Oklahoma  City,  May  6-8. 

Illinois  State  Electrical  Association.  Secretary,  IE  I  .  '  hubbuck, 
Peoria,  111. 

Illuminating  Engineering  Society.  General  secretary,  J.  D.  Israel, 
Engineering  Societies  Building,  29  West  39th  St..  New  York.  Sections 
in    New  York,   New   England,    Philadelphia,  Chicago  and    I'iii 

Independent  Electrical  Contractors'  Association  of  Greater  New 
'>     i  Secretary,    A.    Newburger,    1153    Myrtle    Ave.,    Brooklyn,    N.    Y. 

Meetings    Second    and    fourth    Wednesdays,    New    Grand    Hotel,    New    York. 

Indiana  Electric  Light  Association.  Secretary  and  treasurer,  J.  Y. 
/.  i      i   ii  South    Meridian   St.,   Indianapolis,  Ind. 

Institute  of  Operating  Engineees.  Secretary,  L.  Houmiller,  20  West 
39th    Street,   New   York. 

Institute  of  Radio  Engineers.  Secretary,  E.  J.  Simon,  81  New  St. 
New    York.      Meeting,    first    Wednesday   of    each    month. 

International  Association  for  Testing  Materials.  Secretary,  IT.  J. 
F.  Porter,  29  West  39th  St.,  New  York. 

International    Association    of    Mi  »ii  epai     I  lbcteicians..      Secretary, 

C.  R.   George,  Houston,  Tex. 

International  Combustion  Enginfkrs'  Association.  President, 
Charles  Kratsch,  416  West  Indiana  St.,  Chicago.  Meeting,  second  Friday 
of  each  month  at  Lewis  Institute. 

International  Electrical  Congress.  Secretary,  J.  A.  Barr,  Expo- 
sition   Building,   San    Francisco,   Cal.      San   Francisco,    191 

International  Electrotechnical  Commission    (international  body  rep- 
resenting  various   national   electrical   engineering  societies   contributing  to 
its   support).     General    secretary,   C.    le    Maistre,    28    Victoria    Si 
minster,    London,   S.    W„    England.     Nexl    plenary   meeting     Berlin,   Sept. 
2-6. 

Iowa  Electrical  Association.  Affiliated  with  N.  E.  E.  A.  Annual 
convention,  Waterloo,  April  23-24,  1913,  Secretary,  H.  I:.  Maynard, 
Waterloo,  [a 

Iowa  Street  and  Interurban  Railway  Association.     Secretary,  II    E. 

Weeks,     Davenport,     l.i        Annual     illeetine.      \pril,     1913,     Water] 

Jovian  Ordbk.     Jupiter  (president),   1     E.  Watts,  nic  Co., 

New    \oik;    Mercury    (secretary).  E.   C.    Bennett,   Si.    Louis,    Mo 

Kansas  Gas,  Waver,  Electric  Light  and  Street  Railway  Association. 
Secretary-treasurer,   W.    II.    Fellows,    Leavenworth,   Kan. 

Louisiana  Electrical  Contractors'  Association  Secretary,  \V.  II. 
Bowei    Spangenberg,   625   Poydras   St.    New  Orlc  I  Meets   second 

Thursday  of  each  month. 

Mink  Electric  Association.  Secretary,  Waltei  S.  Wyman,  \\  itei 
ville,  Maim 

Minnesota    E iicai     Y   ,  ,    itiom       Secretary-treasun    .    F 

St.   Paul  Gas   I  ighl   I  ompany,   St.   P  ml,    Minn. 

\i  ssour]   Electric,  Gas,  Strebi   Railway  and  Water  V\ 
riON      Secretary  treasurer,   P    NN      Markham,   Brookrield,  Mo.     Annual  con- 
venti  m.   is. hi-..-  City,   April    17,   1913 

National  Arm,  Pin  and  Bracket  As 
Madison.   Ind. 

National  Association   of   Electrical  Is  etary-lreasurer, 

Will.     I..     Slllllli.     lour.   nl.     MaSS. 

National    District    Heatini      \  cretary,    D     i 

Ohio,      \nnual   meeting,   Indianapolis,  Ind.,   May   27-29,   1913, 

Nationai    Electricai    Conti  .    1  nited  States. 

Secretary,  W.  11.  Morton,  -11   Martin   Bu  Iding,  I  tica,  X.  Y.    Annual  meet- 
ing, Chattanooga,    leun.,  July    It- 


National  Electric  Credit  Association.     Secretary,  Frederick  P. 
1343    Marquette   Building,   Chicago. 

National  Electric  Light  Association.  Executive  secretary.  T.  C. 
Martin,  Engineering  Societies  Building,  33  West  39th  St..  New  York. 
Annual   meeting,   Chicago,  June  2-6,   1913. 

National  Electric  Light  Association,  Commercial  Section.  Secre- 
tary,  E.   L.   Callahan,  29  West  32th   St.,  New  York. 

National  Electric  Light  Association,  Eastern  New  York  Section. 
Secretary,  R.  E.  Russell,  Schenectady,  N.  Y. 

National  Electric  Light  Association,  Georgia  Section.  Secretary- 
treasurer,  M.  II.  Ilendle,  Augusta,  Ga.  Annual  meeting,  Macon,  Aug. 
14-16. 

National  Electric  Light  Association,  Michigan  Section.     Secretary, 
ester,    18    Washington    Boulevard,    Detroit,    Mich.      Annual 
i  19-21. 

National  Electric  Light  Association,  Mississippi  Section.  Secre- 
tary, A.  H.  Jones,  McComb  City,  Miss.  Annual  meeting,  Natchez,  April 
21-23. 

National  Electric  Light  Association,  Nebraska  Section.  Secretary- 
treasurer,  S.  J.   Bell,   David  City,  Neb. 

National  Electric  Light  Association,   New   England  Section.      Sec- 

V    Bursiel,   149  Tremont  St.,   Bostoi 
National    Electric    Light   Association,    Northwest   Section.      Secre- 
tary. V   \\.    Btockett,  Pioneer  Building,  Seattle,  Wash.     Annual  meeting, 
Seattle,  Wash.,   Sept.   10-12. 

National    Electric    Light    Association,    Hydroelectric    and  •■ 

Transmission   Section.     Secretary,  L.  H.  Conklin,  Scranton,  Pa. 

National  Fire  Protection  Association.  Secretary,  Ralph  Sweetland, 
14  1    Milk   Street,   Bostoi 

National  Independent  Telephone  Association.  Secretary-treasurer. 
Richard  Valentine,  Janesville,  Wis. 

New  England  Electrical  Credit  Association.  Secretary,  Alton  F. 
Tupper,  60  State  St.,  Boston,  Mass.  Directors  meet  first  Wednesday  of 
each  month. 

New  England  Electric  Development  Association.  Secretary,  Zenas 
W.  Carter,  53  State  St.,  Bostoi 

New  England  Street  Railway  Cub.  Secretary.  John  J.  Lane,  12 
Pearl  St.,  Boston.   Mass       Meets  last  Thursday  of  each  month. 

New  Orleans  Electrical  Contractors'   Association.     Secretary,   S.  J. 
i,    312    Carondelet    St.,    New    Orleans,    La.     Meetings,    second    and 
fourth  Tuesday  of  each  month. 

New  York  Electrical  Credit  Association  (affiliated  with  the  National 
Electrical  Credit  Association).  Secretary,  Franz  Neilson.  80  Wall  St., 
New  York.     Board  of  directors  meets  second  Thursday  of  each  month. 

New  York  Electrical  Society.  Secretary.  G.  H.  Guy,  Engineering 
Societies  Building,  33  West  39th  St.,  New  York. 

York    Electric    Railway    Association.       Secretary'.    Charles    C. 
I'm/.   United   Traction   Co.,   Albany,   N.    Y. 

North  kmen's  Association.      Secretary,  H.  H-   McKinney, 

Minneapolis,   Minn. 

Ohio  ■    Association.      Secretary.   D.   L.   Gaskill.   Green- 

ville,  'ii"'-     Annual  meeting,  Cedar    Point.  July    15-1". 

Ohio  h:hanical,  Electrical  and  Steam  Engineers.     Sec- 

retary, Prof.   F.  E.  Sanborn.  Ohio  State  University,  Columbus.  Ohio. 

Oregon  Electrical  Contractors'  Association.  Secretary.  J.  F  Kil- 
kenny, St.  John 

Pennsylvania    Electric    Association     (State    Section    N.    E.    I 
Secretary-treasurer,  Walter  E.  Long,  1000  Chestnut  St..  Ph.ladelphia.   Pa. 

Railway   Signal  Association.     Secretary.  C.   E.  Rosenberg,  Be: 
E 

Socn 
Philip    S     Dodi  Meeting  execute 

mittee,   May    13.    1913. 

Society    for   the    Promotion    of    Engimi 
Prof.  H.  IE  N.rrts,  Cornell  University,  Ithaca.  N.  Y. 

Southwestern  Gas  and  Hi  riON.    Secretary.  H.  S    Cooper. 

405    Slaughter    Building,    Dallas.   Tex.     Annual    meeting,   Galveston.    Tex.. 

ii  :■>. 

Tki  Stati     V\ 
Georoiv  Second 

annual  15  3n<1  "• 

Vl  RHONT    EUtCTI      ■  Secrctary-tv 

den.   Manchester,  Vl. 
Western    A 

oe  St.,  Chicago,  111. 
i  rn    Red   Cepv  bxry,    R.    L.    Bayne.   Spokane. 

iety  or  Engin- 

meeting,  fourth   Mon- 
day of  each  month,  except  January,  July  and 

Wis,  George    Allison.    Ste- 

phenson  Building,    Milwaukei 
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UNITED  STATES   PATENTS   ISSUED   MARCH  25,   1913. 
[Prepared  by  Robert  Starr  Allyn,  16  Exchange  Place,  New  York.] 

1,056,789.  APPARATUS  FOR  PRODUCING  OZONE;  S.  Held,  Chicago, 
III.  App.  filed  Aug.  In,  I'M  I  Designed  to  be  connected  to  the  ordi- 
nary light  circuit  and  variable  in  capacity  by  increasing  or  diminishing 
number  of  electrodes. 

1,056,830.  TREATMENT  OF  GASES;  H.  D.  Rankin,  Joliet.  111.  App. 
filed  July  6,  1909.  For  producing  compounds  of  nitrogen;  e.  g., 
nitric  acid. 

1,056,850.  WELDING  MACHINE;  F.  A.  Stevens  and  S.  E.  Bouchard, 
Providence.  R.  I.  App.  filed  Feb.  7,  1912.  Special  arrangement  of 
the  electrodes  and  clamping  of  the  work. 

1,056,852.  SYSTEM  OF  CONTROL;  N.  W.  Storer,  Pittsburgh,  Pa. 
App.  bled  June  6,  1911.  Control  of  single-phase  railway  motors  by 
liquid   rheostats. 

1,056.854.  RAIL  BOND;  C.  R.  Sturdevant,  Worcester,  Mass.  App.  filed 
May  5,  1911.  Tubular  terminal  with  conductor  passed  there-through; 
rail  is  bonded  to  the  splice  bar. 

1,056,862.  ELECTRIC  FUSE;  M  C.  Warren,  Coffeyville,  Kan.  App. 
filed  July  31,  1912.  Insulating  block  destroys  arc  by  dropping  down 
between  the  terminals  when  the  fuse  wire  is  burned  out. 

1,056,866.  CIRCUIT-CHANGING  Mil  HANISM;  H.  G.  Webster,  Chi- 
cago, 111.  App.  filed  July  5,  1906.  Relay  makes  one  set  of  connec- 
tions when  energized  by  momentary  impulses  and  other  connections 
when  energized   by   prolonged  or  steady  currents. 

1,056,879.  SYSTEM  OF  ELECTRIC-MOTOR  CONTROL;  G.  Baehr, 
Montclair,  N.  J.  App.  filed  Dec.  29,  1909.  For  elevators;  current 
automatically  interrupted  at  predetermined  point  in  travel  of  car 
and  automatically  retarded,  dependent  upon  speed  at  time  of  inter- 
ruption. 

1,056,894.  LOCOMOTIVE  DRIVING  CONNECTION;  K.  F.  Elers, 
Pittsburgh,  Pa.  App.  filed  May  9,  1911.  Flexible  connection  be- 
tween an  electric  motor  and  a  substantially  concentric  shaft  or  axle. 

1,056,900.  PROCESS  OF  DESU1  l'HURIZING  ORES  AND  METALS; 
A.  E.  Greene,  Chicago,  [11  \;.p  filed  Aug.  5.  1910.  Pig-iron  treated 
in  electric    furnace   with   suitable  slag  and  a   reducing  agent. 

1,056,921.  SYSTEM  (IF  t'ci.NTRoL  FOR  DYNAMO-ELECTRIC  MA- 
CHINES; J.  N.  Mahoney,  Wilkinsburg,  Fa.  App.  filed  May  22,  1911. 
Continuously  circulates  the  electrolyte  in  a  plurality  of  liquid  rheo- 
stats. 

1,056,933.  ELECTRIC  COOKER;  F.  C.  Perkins,  Buffalo.  N.  Y.  App. 
filed  Oct.    10,   1911.      Special   heat-insulating  means. 

1,056.946.  AUTOMATIC  WATER-LEVEL  ALARM;  S.  O.  Saunders. 
New  Bridge,  Ore.  App.  filed  Nov.  1,  1911.  Sealed  casing  immersed 
in  the  water  and  containing  a  circuit-controlling  float. 

1,056,951.  FIRE  ALARM;  R.  E.  Sherer,  Luck,  Wis.  App.  filed  April 
14,  1911.  Fusing  of  conducting  member  is  hastened  by  surrounding 
conducting    member    with    inflammable    material. 


1,057,239.— Electric   Furnace. 

1,056,987.  ELECTRIC  CURLING  IRON;  A.  C.  Gough,  Pocatello  Idaho. 
App.  filed  July  15,  1912.  Heating  elements  seated  in  casing  and 
spaced  therefrom  by  wire  wrapped   end  and  center  bearings. 

1.056.992.  ELECTRIC  SEMAPHORE  MECHANISM;  W.  K.  Howe. 
Rochester,  N.  Y.  App.  filed  Dec.  3,  1909.  Motor  with  detent 
mechanism  to  avoid  shock  and  jar  when  signal  is  brought  to  rest. 

1.056.993.  ALTERNATING-CURRENT  TRACK-CIRCUIT  SIGN  \1. 
ING;  W.  K.  Howe,  Rochester,  N.  Y.  App.  filed  Sept.  30,  1911.  In- 
sulated joint  breakdown   protector. 

1,056,995.      ELECTRICAL    TESTING    APPARATUS;     H.    G.     Ingram, 

Juniata,   Pa.     App.   filed   March  21,   1912.     Receiver  having  automatic 

winding   spool    carrying    flexible    cord. 
1,056,998.     INSULATOR;   B.  G.  Jamieson  and  C.  A.  Keller,  Chicago,  111. 

App.   filed   May  4,    1909.      Bolt   head   is  incased   in   insulating  medium 

which  rests  against  the  conductor. 
1,057,016.      ELECTRODE;    K.   Tornberg,  Lynn,   Mass.      App.   filed    March 

27,    1911.      Provides    air    space    between    an    outei     shell    and    an    inner 

metallic    shell    carrying    material    yielding    a    luminous    arc    springing 

from  a  molten  i 1. 

1,057.025.     LAMP  SOCKET;  G.   Wright,   Schenectady,  N.   Y.     App.   filed 

Oct.   9,    1912.      Projections   on   insulating  base   engage   in   a   pocket   or 

depression  in  the  shell. 
1,057,035.     SELECTIVE  SYSTEM;  E.   R.  Carichoff,   Schenectady,  N.  Y. 

App.   filed  Aug.  30,  1909.     Means  carried  by  the  car  for  automatically 

reducing   the    potential    when    it    is    on    a    high-potential    section    of    the 

line. 
1,057,038.      R  ULWAY    SIGNALING   APPARATUS:    W.    T.    Cook,    Den- 
App     filed     X i . i  1 1    22,    1911.      Safety   light    is   covered   by    the 

semaphore   when    in   the   danger   position. 


1,057.041.  MERCURY  LAMP-STARTING  DEVICE:  I.  T.  H.  Dempster, 
tady,  N.  Y.  App.  filed  Nov.  9,  1905.  High  voltage  is  sup- 
i<  ccssively  and  automatically  to  each  of  the  lamps  in  series. 

1.057.045.  VARIABLE-SPEED  ELECTRIC  DRIVE  FOR  PLANERS; 
A.  1)  Du  Bois,  Chicago,  111.  App.  filed  Jan.  13.  1906.  Resistance 
automatically  cut  in  and  out  to  vary  speed  of  the  working  and  return 

i    planer. 

1.057.046.  ELECTRODE;  G.  W.  Elmen,  Schenectady,  N.  Y.  App.  filed 
Aug.  30,  1906.  Metal  tube  with  hlling  of  iron  oxide,  rutile  and 
chromite  and  one-quarter  of  1  per  cent  of  sodium  fluoride. 

1,057,049.  RAILWAY  SIGNAL;  H.  L.  Funkhouser,  Beaver  Falls,  Pa. 
App.  filed  Nov.  9,  1912.  Semaphore  controls  track  tappets,  which  in 
turn  control  cab  signal  lights. 

1,057,054.  ARC-LAMP  ELECTRODE;  C.  A.  B.  Halvorson,  Jr..  Lynn. 
Mass.  App.  filed  March  4,  1911.  Fusible  luminous-arc  material  sur- 
rounded by  a  plurality  of  metallic  shells  in  frictional  contact  with 
each    other. 

1,057,061.  ROTOR  WINDINGS  FOR  ALTERNATING-CURRENT 
DYNAMO-ELECTRIC  MACHINES;  I..  J.  Hunt,  Sandycroft,  Eng- 
land.    App.  filed  Aug.   10,  1909.     For  operating  at  different  speeds. 

1,057,077.  TRANSFORMER;  W.  S.  Moody.  Pittsfield,  Mass.  App.  filed 
March  2,  1910.  Transformer  with  switching  means  divided  into 
groups  and  switching  means  controlling  the  groups. 

1,057,082.  ELECTRICAL  REDUCTION  FURNACE;  H.  H.  Noble. 
San  Francisco,  Cal.  App.  filed  Julv  2,  1912.  Electrodes  entered  into 
the  crucible  through  openings  in  the  arch  covers. 

1,057.088.  SHAPING  FILAMENTS;  R.  O.  Poag  and  W.  W.  Kirk, 
Cleveland,  Ohio.  App.  filed  June  15,  1912.  Filament  coiled  under 
tension. 

1,057.126.  ELECTRICAL  PROTECTIVE  APPARATUS;  A.  F.  Dixon. 
Newark,  N.  J.  App.  filed  Dec.  24,  1910.  For  supporting  heat  coils, 
spark-gap  arresters  and  other  protective  devices  in  a  telephone  ex- 
change. 

1,057,147.  ELECTRIC  SWITCH;  H.  Hansen.  New  York.  N.  Y.  App. 
filed  Jan.  31,  1912.  Push-button  snap  switch  with  special  locking  and 
releasing  devices  for  movable-switch  contact. 

1,057.155.  ELECTRIC  SWITCH  AND  CUT-OUT;  T.  S.  Tohnson.  Utica. 
N     Y.      App.   filed   Feb.   28,   1910.     Fuses  mounted  in  a  rotatable  fuse 

1,057.176.  ELECTRIC-LAMP  SOCKET:  F.  E.  Seelev,  Bridgeport,  Conn. 
App.  filed  Dec.  23,  1909.  Key  socket  having  a  cam-reflexed  contact 
with  opening  at  bend  therein  to  permit  access  to  the  securing  screw. 

1.057.178.  CABLE-END  BELL:  E.  O.  Sessions,  Chicago,  HI.  App.  filed 
Oct.  8,  1909.  End  of  underground  cable  is  protected  adjacent  to 
the   joint    with    the    aerial   line   by    sealing    it    in    insulating   material. 

1.057.179.  SLEET  CUTTER:  C.  T.  Smith,  Altoona,  la.  Apn.  filed  Nov 
1,   1911.      Flanges  of  trolley  wheel  are  held  together  yieldingly. 

1,057.184.  INSULATING  MEANS:  L.  Steinberger,  Brooklyn.  N.  Y. 
App.  tiled  Feb.  10.  1912.  Plurality  of  concatenated  horizontally  dis- 
posed longitudinal  insulators  suspended  in  column. 

1,057.208.  RAILWAY  SWITCH  OR  THE  LIKE;  C.  O.  Anderson, 
Omaha  .Neb.  App.  filed  Feb.  28.  1910.  Switch-operated  motor  has 
ils  armature  shaft  disposed  transversely  of  the  stock  rails  and  yield- 
ingly connected   with   the   throw   rod. 

1,057.213.  ELECTRIC  FURNACE  AND  METHOD  OF  OPERATING 
SAME;  G.  II  Benjamin,  New  York,  N.  Y'.  App.  filed  April  9,  1912. 
Has  heating  chamber,  reducing  chamber  and  refining  chamber;  ma- 
terial forms   resistant  medium. 

1,057,239.  ELECTRIC  FURNACE;  A.  Helfenstein,  Vienna,  Austria- 
Hungary.     App.   filed  Jan.    12.   1912.      Multiple-hearth   type. 

1,057.25s.  ELECTRIC  SWITCH  AND  OUTLET  BOX;  O.  Moessner, 
Philadelphia.  Pa.  App.  filed  May  25,  1912.  U-shaped  box  sections 
held  together  by  detachable  clips. 

1,057,276.  ELECTRICAL  MEASURING  INSTRUMENT;  L.  T.  Robin- 
5on  and  O.  Holz,  Schenectady,  N.  Y.  App.  filed  June  9,  1909.  Forms 
factor   indicator   for  alternating-current  circuits. 

1,057,278.  ART  OF  SYNCHRONIZING  ALTERNATING-Cl'RRENT 
GENERATORS;  B.  P.  Romain,  Newark,  N.  J.  App.  filed  Dec.  8, 
1909.  Indicator  moved  by  movable  part  of  electrodynamometer  and 
concealed   from   view    when    the   currents   are   not   in   phase. 

1,057.286.  REVOLVING  ELECTRICAL  FURNACE  WITH  RESIS- 
TANCES ARRANGED  DIAMETRICALLY;  O.  Serpek,  Paris. 
France.  App  filed  July  23,  1912.  Diametrical  resistances  in  sections 
with   beveled   edges. 

1,057,313.  ALARM  DEVICE  FOR  MEASURING  INSTRUMENTS;  S. 
Worliczek,  Zolkiew,  Austria-Hungary.  App.  filed  April  30,  1912. 
For  pressure  gages;  alarm  pointer  is  adjusted  by  a  worm  and  worm 
gear. 

1,057,320.  ELECTRIC  SOCKET;  F.  Barr.  New  York,  N.  Y.  App.  fifed 
Nov.  9,  1912.  Recesses  in  side  of  the  insulating  base  receive  the 
circuit  terminals:  circuit  terminal  provided  with  strain-relieving  finger. 

1,057,367.  ELECTRIC  WATER  PURIFIER;  A.  H.  Van  Pelt.  Los  An- 
geles,  Cal.     App.   filed  June  29,   1912.      Water   purified  by  electrolysis. 

1,057.370.  ELECTRIC  FUSE  LIGHTER;  H.  Bargman,  Los  Angeles, 
Cal.  App.  filed  Dec.  29.  1910.  Has  fuse-penetrating  points  with 
switch  mechanism  controlling  passage  of  current  through  such  lighting 
points. 

1,057,383.  ELECTRICAL  APPLIANCE  FOR  ACTUATING  AND  CON- 
TROLLING DUMB-W  Mil  RS  i  H  I  irson,  New  York,  N.  Y. 
App.  tiled  July  IS.  1911.  Elevating  circuit  or  lowering  circuit  is 
automatically   cut  out   when  the  other   is   in   actual   use 

1,057,386.  DYNAMO-ELECTRIC  MACHINE;  E.  M.  Tinglev,  Pitts- 
burgh, Pa.  App.  filed  March  17,  1905.  Cooling  circulation  is  main- 
tained from  end  chambers  through  constricted  passages  and  out 
through   exhaust  ports  in  middle  chamber  of  the  structure. 

1,057,394  ELECTRIC  MOTOR;  H.  C.  Ogle,  Dexter  City,  Ohio.  App. 
filed  Feb.  20.  1912.  Controller  for  the'motor  mounter  on  the  arma- 
ture shaft. 
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Electrical  Exports     The   returns  of  electrical   exports    for 
for  the  Year  1912      the  year  1912  are  given  in  thi    I  h 

ber  .summary  of  the  United  State-   1  •< 
partment   of   Commerce   and    an    really   <  1 1 1  i t < -   gratifying. 
While   the  total   in    1910   was  $17,001,126,   it   had  risen   to 
$19,355,536    in    191 1,    but    last   year    it    was    no   less    than 
$23,212,833.     We  would  like  to  discuss  the  figun      in 
detail,    but   it   is   obviously   quite   difficult   to   do    SO    when 
"all  other"  bulks  up  to  the  extent   of  $13,810,637,  or  very 
nearly  two-thirds  of  the  total.     He  must  indeed  bi    a  mind 
reader,  or  something  of  that  kind,  who  could  "go  behind" 
such    vague   returns   and   extract   their   significance.      W  e 
can  only  congratulate  the  industry  on  the  general   sho 
and  hope  that  it  will  continue.     In  this  respect  we  an    glad 
to   note  that,   taking  months   singly,   the   upward   trend   is 
strongly  in  evidence.    In  December  the  total  rose  to  $2,186,- 
264,  as  compared  with  $2,079,213  in  191 1.     But  in  January. 
1913.  it  rose  to  $2,217,625,  as  compared  with  $1,721,269  in 
191J.    If  such  a  rate  of  growth  can  be  maintained,  it  will 
put  the  exports  of  electrical  machinery  and  supplies 
$25,000,000,  or  not  far  from  10  per  cent  <>i   thi    prodi 
It  would  be  interesting  to  know  how  many  other  industries 
arc  doing  equally   well. 


employed  by  a  powerful  corporation  seeking  to  establish  a 
trade  monopoly. 


Enlisting  tin- 
Ally's  Aid 


re  are  always  plenty  of  willing 
hands  capable  and  ready  to  give  the 
tral  station  gratuitous  help  in  sell- 
ing  its  service,  ii  thi  resourceful  commercial  agent  will  only 
point  out  to  them  how  their  own  interests  may  thereby  be 
\  new-business  department  of  lay  experts  can 
thus  be  created  far  mere  effective  and  subtle  than  any  mere 
professional  sales  force  could  ever  be.  N'o  more  important 
selling  lesson  than  this  was  expounded  during  the  recent 
fertile  discussion  !'igs  of  the  Society  for  F.lcc- 

trical  Development,  This  plan  of  enlisting  the  aid  of  allies 
in  a  common  commercial  cause  strikes  at  the  most 
of  human  motives,  selfish  gain;  but  its  ethics  are  soundly 
justified  on  every  essential  economic  ground.  Take,  for 
instance,  the  subject  of  better  lighting  for  suburban  roads. 
In  parts  of  the  East  the  autoists  are  lending  a  hand  in  this 
agitation.  They  will  get  the  improved  illumination ;  the 
local  central  station  acquires  additional  load.  And  for 
everybody  concerned  the  world  is  thereby  made  a 
place  i"  live  in. 


The  Resale  of  One  of  the  most  important   pati  1 

Patented  Articles  in  come  before  the  Supreme  «  ourl  is 
now  being  argued  in  Washington.  It 
relates  to  the  right  of  a  patentee  to  fix  the  price  at  which 
his  invention  shall  be  resold.  At  the  hearings  math  a 
year  ago  before  the  House  patent  committee  man)  ri 
sentatives  of  manufacturing  corporations  pleaded  Eor  the 
retention  of  this  supposed  right.  No  one  hitherto  has 
seriously  believed,  apparently,  that  tins  right  did  nol  exist 
under  the  present  statutes,  and  it  has  been  free]}  exi  I 
by  the  manufacturers  of  such  articles  as  talking  machines, 
watches,  clocks,  safety  razors,  carpet  sweepers,  fountain 
pens  and  the  like.  Manx  arguments  have  been  advanced 
to  sbow  that  the  practice  is  beneficial  to  the  consumei 
rather  than  oppressive-,  but  the  silence  in  regard  to  its 
benefits  to  the  inventor  is  conspicuous  It  is  difficult 
to  see  wh)  price  fixing  agreements  which  ire  illegal  in 
the  case  of   unpatented   articles   should   be   immune   in   the 

1   ise    of    patented    article-        In    this    da)     "I     bu    incSS 
large    scale,    demanding   the   combined   capital   of    many    in- 
dividuals  to   carry   on    a    single   enterprise,    it    is    import. on 
to    keep     in     mind    that     rights    conferred     upon     inven- 
tors   under    the    patent    laws    will    almost    inevitably    pass 

into    the    bauds    oi    large    business    concerns 

tions,    and    also    that    what    the    individual    might    safel) 
be  left  to  do  alone  ma\  become  .1  weapon  of  exto 


s»iss  Transmis-         Elsewhere  in  the  current  issue  is  given 

sion  Systems  .-,    resume    of    the    present    situation    of 

hydroelectric      work      in      Switzerland 

which  shows  admirably  the  enterprise  of  the  people  of  the 

> mi. mi  republic  in  utilizing  their  natural  resources.   With 

its  snow-covered  peaks  and  abrupt  valleys  Switzerland  is 
peculiarly  rich  in  available  water-powers  and  anyone  who 
travels  there  realizes  quickly  the  work  that  is  being  done. 
The  upper  valley  of  the  Rhone  is  specially  endowed  with 
streams,  and  as  one  travels  down  it  he  finds  constant 

of  activity.  There  is  a  glimpse  of  a  three-phase  cir- 
cuit along  the  railway,  generally  on  slender  wooden  poles 
bearing  porcelain    insulators       Follow    the   telltale 

three    wires   along   the    valley   and    presently    the    lint 
itself  in  the  rugged  wall  of  the  Alps,  and  if  one  looks  care- 
fully he  obtains  a  fleeting   glimpse  of  sharply   pitched  pipe 
lines   along  the  mountainside:   and    - 

loun  the  valley  to  Geneva  with  its  fine  municipal  plant 

\-  a  rule  the  Swiss  developments  arc  not 
do  they  employ  extreme  voltages      Ven    few    oi  the  lines 
I  at  over  40,000  volts  and  even  the  group  of 
transmissions  abo  The 

presence  of  a  few  of  the  Thury  high-volt  cur- 

rent transmi  ture  of  the 

technical   practice   which   would  strike   the   American 
is  unusual.     Rut  in  a  civic  sense  the  Swis 
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is  very  interesting.  Switzerland  is  the  peak  of  the 
European  roof  and  the  tendency  to  develop  power  there  for 
transmission  into  neighboring  countries  was  a  natural  one. 
A  few  years  ago  the  Swiss  government  laid  down  the  rule 
that  no  such  export  of  electrical  energy  should  be  permitted 
without  the  approval  of  the  Federal  Council.  A  little  later 
by  an  amendment  of  the  national  constitution  the  Federal 
Council  obtained  at  least  nominal  control  over  the  utiliza- 
tion of  the  hydraulic  resources  of  the  country,  and  expor- 
tation of  energy  was  prohibited  except  under  special 
license.  The  government,  however,  has  not  taken  over  the 
water-powers  in  the  way  of  full  ownership,  and  the  several 
districts  retain  the  right  of  hydraulic  regulation  as  part  of 
their  local  self-government.  Hence,  it  is  the  local  authori- 
ties who  make  the  necessary  restrictions  and  determine 
what  fees  are  to  be  paid.  The  taxes  levied  for  the  use  of 
water-power  vary  considerably  but  range  in  the  vicinity  of 
$1  or  a  little  less  per  hp-year.  Switzerland  has  thus  defi- 
nitely adopted,  in  the  control  of  its  water-powers,  both 
governmental  control  and  the  exercise  of  this  control 
through  the  local  authorities,  presumably  on  the  basis  that 
they  are  better  qualified  to  judge  local  conditions  than 
would  be  the  whole  Federal  Council. 

At  the  present  time  only  about  20  per  cent  of  the 
2,000,000  hp  available  on  the  Swiss  streams  is  utilized  for 
hydroelectric  work,  so  that  much  yet  remains  to  be  done 
in  the  granting  of  concessions,  and  the  government  has 
thus  taken  the  whole  matter  in  hand  at  an  early  stage  of 
the  proceedings.  The  general  service  from  the  Swiss  plants 
is  to  be  of  much  the  same  character,  as  here,  and  the  prices 
charged  for  energy  do  not  differ  materially  from  those 
found  in  American  practice.  It  is  not  uninteresting  to  the 
consumer  here  to  realize  that  his  Continental  fellows,  with 
municipal  electric  plants,  "kick"  as  often  and  as  vigorously 
at  service  and  prices  as  do  the  most  active  and  loquacious 
opponents  of  private  monopoly.  On  the  showing  made  in 
the  paper  before  us  the  Swiss  are  certainly  to  be  congratu- 
lated not  only  on  their  splendid  resources  but  on  the  con- 
sistent enterprise  with  which  they  have  been  enabled  to 
meet  public  needs. 


Waves  and  Surges  on  Overhead  Transmission  Lines 

Stationary  electricity  as  presented  in  the  case  of  a  good 
condenser,  first  charged  and  then  insulated,  and  stationary 
magnetism,  as  presented  between  the  poles  of  a  permanent 
horseshoe  magnet,  seem  to  be  in  as  steady  and  quiescent 
a  condition  as  a  belfry  bell  at  midnight;  but  one  has  only 
to  allow  the  electricity  or  magnetism  to  be  disturbed  with 
reasonable  freedom  to  generate  oscillations  that  resemble 
those  of  the  belfry  bell  when  vehemently  agitated.  The 
quiet,  sleepy  electric  charge  becomes  active  with  tremen- 
dous friskiness.  The  late  Lord  Salisbury  defined  the  uni- 
versal ether  as  the  entity  which  gave  physical  possibility  1.' 
the  verb  "to  undulate,"  but  electricity  and  magnetism,  when 
disturbed,  may  be  regarded  as  prominent  nominatives  of 
this  verb. 

In  energy  transmission  lines  the  steady  state  of  opera- 
tion at  constant  load  is  a  comfortable  and  quiescent  process, 
whether  the  line   is   short   or  long  and   whether   direct   or 


alternating  currents  are  used,  but  if  a  disturbance  occurs 
anywhere  in  the  system  an  oscillation  is  nearly  always  set 
up.  The  magnitude  of  the  oscillation  will  depend  upon  the 
magnitude  and  suddenness  of  the  disturbance,  as  well  as  on 
various  other  circumstances.  The  oscillation  may  be  so 
slight  as  to  be  quite  imperceptible,  or  it  may  be  so  power- 
ful as  to  throw  out  circuit-breakers,  unsynchronize  machin- 
ery, puncture  insulation  or  lead  to  other  destructive  effects. 
On  long  lines  supplying  energy  to  many  machines  the  little 
accidental  variations  of  load  existing  in  normal  operation 
set  up  oscillations  that  skim  to  and  fro  over  the  line,  one 
coming  in  before  its  predecessor  dies  away,  like  breeze 
ripples  on  a  lake  surface,  so  that  the  becalmed  state  of 
equilibrium  is  never  reached,  albeit  the  range  of  departure 
from  equilibrium  may  be  quite  insignificant.  Lightning  dis- 
charges, or  a  sudden  short-circuit  and  its  rupture,  can, 
however,  set  up  an  electric  tidal  wave  in  the  system  that 
may  have  very  unhappy  consequences. 

In  an  article  in  this  issue,  Mr.  Alfred  Still  draws  atten- 
tion to  some  of  the  laws  which  control  waves  on  overhead- 
transmission  lines,  either  stationary,  in  the  steady  state,  or 
surging  to  and  fro,  in  disturbances.  It  is  shown  that,  ac- 
cording to  known  relations,  the  reciprocal  of  the  geometric 
mean  of  inductance  and  capacity  for  such  a  line  approxi- 
mates to  the  velocity  of  light  in  air.  Consequently  the  sine- 
wave  charging  current  of  the  line  is  definitely  related  to 
the  sine-wave  reactive  drop  in  the  line.  The  experimental 
and  theoretical  evidences  seem  to  unite  in  making  the 
velocity  of  electric  waves  always  equal  to  the  velocity  of 
"light"  in  the  same  dielectric,  but  the  apparent  velocity  of 
electric  wave  transmission  over  wires  is  always  distinctly, 
and  sometimes  enormously,  less  than  this  light  velocity, 
owing  to  absorptions  of  energy  in  the  conductor,  and  also 
in  the  dielectric,  if  a  solid  dielectric  is  used.  The  case  may 
be  likened  to  the  actual  velocity,  as  contrasted  with  the 
effective  velocity,  of  an  attacking  column  storming  a  re- 
doubt. The  column  may  be  advancing  at  the  "double."  or 
say  at  9  miles  per  hour ;  but.  owing  to  the  shooting  down 
or  attenuation  of  the  head  of  the  column  under  rifle  fire, 
the  apparent  velocity  of  the  column,  as  judged  by  the  time 
it  takes  to  reach  the  redoubt,  may  be  only  6  miles  per  hour. 
Here  the  speed  of  the  soldier  corresponds  to  the  light-speed 
of  electric  propagation  in  the  dielectric,  the  destructive 
attenuation  to  the  loss  of  energy  in  the  copper  and  dielec- 
tric, while  the  apparent  speed  of  the  column  corresponds 
to  the  apparent  speed  of  electric  transmission. 

The  article  draws  attention  to  the  marked  superiority  of 
half-wave  lines  over  quarter-wave  lines  in  regard  to  self- 
regulation  of  pressure  during  the  steady  state.  At  the 
ordinary  frequency  of  60  cycles  per  second,  the  wave-length 
is  about  500  km,  or  3000  miles.  The  quarter-wave  length, 
which  self-regulates  badly,  would  be  1250  km,  a  very  great 
and  unlikely  length  from  an  engineering  standpoint;  while 
the  half-wave  length,  which  self-regulates  excellently,  would 
be  the  practically  almost  impossible  length  of  2500  km.  It 
seems  unfortunate  that  a  half-wave  cannot  precede  instead 
of  being  so  remotely  distant.  It  would  be  possible  to  imi- 
tate half-wave  action  on  a  tenth-wave  line,  either  by  load- 
ing the  line  or  by  increasing  the  frequency;  but  the  disad- 
vantages would   ordinarily   outweigh   the  advantages. 
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The  Thury  System  in  Mines 

A  paper  by  Mr.  Sidney  F.  Walker,  read  in  England  be- 
iore  a  section  meeting  of  the  Institution  of  Electrical  Engi- 
neers, an  abstract  of  which  appears  in  this  issue,  deals  with 
the  application  of  the  Thury  high-voltage,  constant-current 
system  to  mining  work.  As  our  readers  are  well  aware, 
the  Thury  system  for  general  transmission  purposes  is  very 
far  from  being  a  dead  issue.  It  has  proved  satisfactory  in 
several  large  installations  and  has  certain  advantages 
which  under  favorable  circumstances  count  for  much.  Its 
application,  however,  to  so  difficult  a  proposition  as  mining 
operations  is  something  of  a  novelty.  In  its  simplest  devel- 
opment the  constant-current  system  calls  for  motors  form- 
ing translating  devices  in  series  on  the  main  system.  When 
thus  used  these  motors  utilize  high-tension  current,  and 
while  their  control  is  a  very  simple  matter  they  still  re- 
quire unusual  precautions  in  insulation.  By  using  the 
equivalent  of  the  interpole  construction  M.  Thury  has  been 
able  to  reduce  the  regulation  of  his  motors  to  extreme  sim- 
plicity. The  motor  is  started  without  the  usual  complica- 
tion of  resistances,  by  merely  opening  a  short-circuiting 
switch,  and  the  speed  regulation  is  customarily  obtained  by 
shifting  the  brushes.  In  this  way  the  troubles  due  to  Start- 
ing and  regulating  resistors  are  effectively  obviated.  In 
mining  work,  however,  the  necessities  of  working  under 
conditions  of  extreme  moisture  and  sometimes  in  danger 
of  gaseous  mixtures  are  serious,  and  we  find  Mr.  Walker 
advocating  some  special  precautions  which  certainly  do  not 
seem  to  be  unnecessary.  Of  course,  energy  transmitted  at 
Constant  continuous  current  ran  be  utilized  indirectly  b) 
motor-generators,  as  is  the  case  in  several  of  the  foreign 
plants. 

Passing  to  constant-potential   continuous   current. 
necessary  to  three-phase  current,  both  entail  some  difficulty 

in  the  matter  of  speed  regulation,  and  the  alternative  sug- 
gested by  Mr.  Walker  is  an  interesting  one.  For  much 
work  in  general  mining  operations  the  ordinary  constant- 
current  motors  of  the  Thury  system  could  be  used,  but  for 
operation  underground  the  required  voltages  are  generally 
too  high.  Mr.  Walker  suggests  tin-  use  in  such  cases  of  a 
constant-current  series  motor  not  operated  from  the  main 
eir. mt  but  from  a  motor-generator  delivering  constant  cur- 
rent at  a  moderate  tension.  In  this  way  the  danger  from 
high  voltages  is  practically  eliminated  while  the  starting 

and   regulation  still   remain  in  a   state  of  extreme   simplicity. 

The  importance  of  the  gain  in  regulation  over  constant- 
potential  or  three-phase  motors,  we  are  inclined  to  think. 
is  somewhat  overestimated  In  Mr.  Walker.  In  pi 
both  of  these  systems  seem  to  work  pretty  well,  although  it 
is  undeniable  that  the  brush-shifting  device  lows  efficient 
and  close  control  of  the  speed.  The  regulation  curve  shown 
for    various    outputs-     that    is.    Speeds  -of    the    Thury    motor 

is  certainly  admirable.  Net  it  will  be  1  question  to  be  solved 
111  each  individual  ease  whether  the  requirement  of  highly 
.Hi.  nut  speed  control  is  worth  the  extra  COS)  ol  the  con- 
stant current  apparatus.  Several  mining  installations  on 
the  Unify  system  are  already  in  use.  generally  at  loo  amp 
or   150  amp  constant  current.     The  motot  I   range 

from    live  to   several   hundred   hoi 'se  power.      When     several 

mines  have   to  be  operated    from   the   same   power   station 


all  the  motors  may  be  connected  in  series  or  separate  cir- 
cuits can  be  run  from  the  generator  station  to  reduce  the 
voltage  necessary  on  each  circuit.  This  looks  somewhat 
complicated  and  so  in  principle  it  is,  the  chief  gain  being 
in  the  almost  rudimentary  simplicity  of  the  generating  sta- 
tions themselves. 

In  the  present  state  of  the  art  the  regulating  and  switch- 
ing mechanism  for  a  transmission  station  is  very  intricate 
and  expensive.  In  the  constant-current  system  these  ele- 
ments amount  to  next  to  nothing,  but  this  simplification  is 
at  the  expense,  in  such  work  as  that  before  us,  of  complica- 
tion in  the  matter  of  circuits  and  the  motor-generators  to 
an  indefinite  but  undoubted!]  nnt.     To  tell  the 

truth,  Mr.  Walker's  plea  for  constant-current  operation  in 
mining  work,  while  forceful,  docs  not  impress  us  as  very, 
convincing.  That  the  Thury  constant-current  system  has 
an  important  and  useful  field  we  have  many  tunes  main- 
tained. It  would  seem  to  US  that  this  field  lies  rather  in 
transmission  at  high  voltage  over  long  distances  and  with 
comparatively  simple  receiving  units  than  in  distribution  to 
many  motors  working  under  difficult  conditions  and  re- 
quiring special  transformation  of  the  current  to  render 
them  safe  for  the  purpose  in  hand. 


Alternating-Current  Lifting  Magnets 
It  is  well  known  that  the  pull,  or  dynamical  tension,  ex- 
erted at  any  point  of  a  magnetic  field  is  equal  to  B'/Si: 
dynes  per  sq.  cm,  exerted  in  the  direction  of  the  (lux  den- 
-ity  B.  Starting  from  this  fundamental  law  (if  Maxwell, 
the  total  pull  exerted  between  the  poles  of  an  electromagnet 
can  be  evaluated,  if  the  distribution  of  flux  density  across 
the  polar  surfaces  can  be  determined  in  magnitude  ami  di- 
rection at  all  points.  In  the  alternating-current  case  the 
magnetic  flux  density  passes  through  zero  twice  in  each 
so  that,  with  a  frequency  of  60  cycles  per  second, 
there  are  120  instants  per  second  when  the  lifting  power 
of  an  alternating-current  magnet  is  nil  With  a  lifted 
weight  the  armature  has  time  to  fall  through  a  distance  of 
perhaps  one-tenth  of  a  millimeter  before  the  tension  due 
to  the  next  half-wave  can  reverse  the  direction  of  motion 
and  relift  tin  weight,  The  result  is  apt  to  be  a  loud 
lion  and  chattering  of  th<  tic  polar  sUr 

with  a   frequency   double  lh.it   of  the  exciting  current 

\  remedy  for  the  chattering  ailment  of  alternating 
rent  magnets  in.  been  found  in  polyphase  excil 
whereby  some  polar  attraction  is  always  !  '.     In 

where  polyphase   mains   are   available,   this 
works  very  satisfactorily  hut  on  sin_ 
some   split-phase   method    is    necessarj     for    producing 
polyphase   excitation   locall)         \    shading 
the    single-phase    pole    1  rly    well.      I 

paper  presented   to   the    Phys  main 

Prof.  F.  Wilson  1  experimental 

from   a  shaded-coil   single-phase   lifti  With   the 

gap  closed  the  phase  displacement  was  found  to  Ik  one-fifth 
of  a  cycle,  which  .ir  from  the  theoretical  quar- 

ter-cycle limit.     With  an  air  g 

placement   fell   to   tS  deg       The   principle   is   utilized   in   a 
great  variety  of  alternating-current  pulling  magnet  d< 
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Activities  and   Events  in  the  Electrical   Field — 
Reports  of  Meetings — Commission  Finding's,  Etc. 


New  Tariff  Bill 

The  Democratic  tariff  bill,  which  bears  the  stamp  of  ap- 
proval of  President  Wilson,  was  introduced  in  the  House 
of  Representatives  h\  Chairman  Underwood  of  the  ways 
and  means  committee  immediately  after  Congress  con- 
vened on  April  7.  The  schedule  contains  a  number  of 
articles  on  which  either  no  reduction  in  duty  has  been  made 
or  an  advance  has  been  provided  for.  In  each  case  the 
effort  has  been  to  consider  not  only  the  character  of  the 
article  but  also  the  amount  of  its  probable  importation  and 
its  relation  to  the  revenue-yielding  power  of  the  schedule, 
the  prime  motive  being  that  of  granting  to  the  public  as 
much  relief  as  practicable  while  at  the  same  time  con- 
serving the  income  of  the  government  to  the  necessary  ex- 
tent. In  order  to  provide  a  source  of  revenue  to  compensate 
the  government  for  the  losses  incurred  by  the  new  tariff 
bill,  a  tax  on  all  annual  incomes  which  exceed  $4,000  is 
proposed. 

Jn  the  dutiable  list  the  following  items  are  of  particular 
interest  to  the  electrical  fraternity:  Calcium  carbide,  which 
is  made  in  electrical  furnaces  and  is  employed  in  manu- 
facturing acetylene,  10  per  cent  ad  valorem;  calcined  mag- 
nesia, which  is  employed  largely  as  a  lining  in  electric 
furnaces,  3.5  cents  a  pound;  mica  and  manufactures  of 
mica,  30  per  cent  ad  valorem;  ground  mica,  15  per  cent  ad 
valorem;  gas  retorts,  10  per  cent  ad  valorem;  carbons  for 
electric  lighting,  wholly  or  partly  finished,  made  entirely 
from  petroleum  coke.  15  cents  a  hundred  feet;  if  composed 
chiefly  of  lampblack  or  retort  carbon,  40  cents  a  hundred 
feet;  porous  carbon  pots  for  batteries,  15  per  cent  ad  valo- 
rem ;  iron  in  pigs,  wrought  and  cast  scrap  iron,  scrap  steel,  8 
per  cent  ad  valorem  ,  titanium,  tantalum,  tungsten,  15  per 
cent  ad  valorem  ;  boiler  or  other  plate  iron  or  steel  and  strips 
of  iron  and  steel,  15  per  cent  ad  valorem;  railway  fish-plates 
or  splice  bars  made  of  iron  or  steel,  10  per  cent  ad  valorem  ; 
■round  iron  or  steel  wire,  telegraph,  telephone  and  other 
wires  and  cables  composed  of  metal  and  rubber,  or  of  metal, 
■rubber  and  other  materials,  iron  or  steel  win  coaled  by 
■dipping,  galvanizing  or  similar  process  witli  zinc,  tin  or 
other  metal,  20  per  cent  ad  valorem;  aluminum,  aluminum 
scrap  and  alloys  of  any  kind  in  which  aluminum  is  the  com 
iponent  material  of  chief  value,  25  per  cent  an  valorem; 
copper,  in  rolled  plates,  sheets,  rods,  pipes  and  copper  hoi 
•toms.   sheathing   or   yellow   metal    of    which    copper    is    the 

■  component  material  of  chief  value  and  not  composed 
whollv  or  in  part  of  iron  ungalvanized,  5  per  cent  ad  valo- 
rem ;  quicksilver,  10  per  cent  ad  valorem:  steam  engines. 
15  per  cent  ad  valorem;  telephone,  trolley,  electric  light  and 

■telegraph  poles  of  cedar  or  other  woods,  in  per  cent  ad 
■valorem;  indurated  liber  ware  and  manufactures  of  pulp, 
25  per  cent  ad  valorem;  manufactures  of  asbestos,    10  per 

■  cent  ad  valorem;  manufactures  of  india  rubber  or  gutta 
percha.  10  per  cent  ad  valorem;  vulcanized  india  rubber 
known  as  "hard  rubber."  25  per  cent  ad  valorem 

On  the  free  list  are  to  be  found  the  following;  Vitrie. 
hydrochloric  and  sulphuric  acid;  uirmahufactured  asbestos; 
crude  bauxite;  beeswax:  sulphate  of  copper:  coal;  crude 
gutta-percha ;  cride  india  rubber;  unmanufactured  lava; 
life-saving  apparatus  specially  imported  by  societies  and  in- 
stitutions; oxide  and  ore  of  manganese;  models  of  inven 
110ns;  philosophical  and  scientific  apparatus  not  intended 
1  for  sale,  and  unmanufactured  platinum. 


New  York  State  Hydroelectric  Bill 

With  all  calendars  crowded  and  with  the  Murtaugh- 
I'atrie  hydroelectric  bill  taken  out  of  the  hands  of  the  ways 
and  means  committee  and  placed  in  charge  of  the  all-power- 
ful rules  committee  of  the  Assembly,  there  is  an  excellent 
chance  that  the  plan  to  rush  through  this  proposal  to 
launch  New  York  State  in  the  wholesale  electric-service 
business  can  be  delayed  at  least  until  the  project  is  better 
understood  than  it  is  at  present.  The  legislative  sponsors 
of  the  bill  and  members  of  the  Conservation  Commission 
with  which  the  bill  originated  said  this  week,  however,  that 
they  knew  of  no  obstacles  and  fully  expected  prompt  action 
on  the  measure.  The  higher  powers  in  the  Legislature  are 
more  dubious  about  it,  not  so  much  on  account  of  its  merits 
or  demerits  as  because  of  the  congested  condition  of  the 
Legislature's  calendars  as  a  whole. 

In  this  situation  it  is  curious  that  the  rank  and  file  of 
the  Legislature  profess  to  be  ignorant  of  the  fact  that  there 
is  any  opposition  to  a  state-wide  development  of  hydro- 
electric powers,  with  the  capital  district  as  the  first  benefi- 
ciary of  the  scheme.  This  might  be  expected  if  the  plan 
were  local,  but,  as  Lieutenant-Governor  Glynn  said,  "this 
bill  is  the  beginning  of  a  system  to  develop  power  every- 
where and  anywhere  in  this  State  where  water  is  running 
to  waste."  A  considerable  proportion  of  the  existing  elec- 
tric properties  in  New  York  may  therefore  be  menaced  by 
State  competition,  expressly  removed  from  control  of  the 
Public  Service  Commission,  if  the  hydroelectric  bill  passes. 
In  view  of  this  fact  and  the  difficulties  that  would  naturally 
be  placed  in  the  way  of  raising  new  capital  for  private 
enterprises,  it  seems  strange  that  these  interests  have  not 
made  themselves  more  emphatically  heard  and  that  the 
general  public  has  not  taken  more  interest  in  a  proposal  to 
enter  upon  a  plan  of  exploitation  which  promises  to  involve 
the  expenditure  of  hundreds  of  millions  of  dollars. 

The  discovery  was  made  this  week  that  the  Murtaugh- 
Patrie  bill  as  passed  in  the  Senate  and  introduced  in  the 
House  is  probably  unconstitutional  in  that  under  the  head 
of  "appropriation  of  property"  it  provides  for  virtual  con- 
fiscation of  "any  lands,  structure  or  water  the  appropriation 
of  which  shall  be  necessary."  This  may  require  amend- 
nieiii  of  the  bill  and  thus  aid  in  securing  time  for  fuller 
consideration  if  promptlv  demanded  hv  those  most  obviously 
concerned. 


Colorado  Utilities  Bill  Passed  by  Legislature 

The  conference  committee  of  the  Colorado  Legislature 
has  reported  back  to  both  the  House  and  the  Senate  on  the 

ubjecl  of  the  proposed  public  utilities  bill,  restoring  the 
terms  of  the  California  law  practically  intact  by  the  elimi- 
nalion  of  the  House  amendments  from  the  Wisconsin  law, 
particularly  those  relating  to  municipal  ownership  and  in- 
determinate franchises.  Both  houses  concurred  in  the  ac- 
tion of  the  conference  committee,  and  the  bill  is  now  up 
for  the  Governor's  signature.  The  "saving  clause"  was 
omitted,  and  the  bill  if  signed  will  undoubtedly  be  referred 
by  petition.  The  executive  signature  is  expected,  since 
Governor  Amnions  has  been  reported  to  be  urging  the 
passage  of  a  stringent  utilities  measure,  as  an  argument  to 
help  his  controversy   with   the   federal   government   toward 

in      rather   than    federal    control   of   Colorado's    resources. 
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Pittsburgh  Mining  Session,  A.  I.  E.  E. 

Arrangements  have  been  completed  for  the  meeting  of 
the  American  Institute  of  Electrical  Engineers  to  be  held 
in  Pittsburgh  April  18  and  19  under  the  auspices  of  the 
committee  on  electricity  in  mines.  Indications  are  that  a 
large  number  of  members  and  non-members  interested  in 
the  subject  will  be  present  and  take  part  in  the  discussions. 
The  Pittsburgh  Section  announces  also  an  interesting  enter- 
tainent  in  connection  with  a  Dutch  dinner  to  be  held  at  the 
Fort  Pitt  Hotel  on  Friday  evening.  A  set  of  moving-picture 
films  furnished  through  the  courtesy  of  Rogers,  Brown  & 
Company  will  be  exhibited,  showing  the  mining,  handling 
and  final  working  of  iron  ore.  These  films  show  the  ore 
being  taken  from  the  ground,  loaded  on  ships,  transferred 
along  the  lakes,  unloaded  at  the  docks  and  transferred  to 
the  train,  closing  with  views  in  the  steel  mills 


It   was    also    voted    to    hold    no    electric-vehicle    para 
Boston  on  Memorial   Day  this  year. 

A  feature  of  the  gathering  was  a  talk  by  Mr.  L.  D.  ' 
superintendent  of  advertising  for  the  Boston  Edison  com- 
pany, upon  relations  with  the  daily  press.  A  six  weeks 
campaign  in  the  Boston  dailies  will  shortly  be  inaugurated 
by  the  club.  Mr.  Gibbs  advanced  the  suggestion  that,  form- 
ing a  sort  of  electric-vehicle  "flying  squadron,"  much  good 
might  be  accomplished  by  visits  of  such  a  group  of  enthu- 
siasts to  other  central  stations  in  New  England.  Upon 
arrival  in  a  distant  city  a  series  of  conferences  would  be 
held  with  central-station  directors,  officers  and  "live 
pects  for  business,  with  practical  talks  at  a  central  location 
in  the  evening.  The  plan  of  co-operating  in  local  electric- 
vehicle  advertising  was  also  commended. 


Municipal  Plants  Included  in  Iowa  Commission  Hill 

Representative  Francis,  of  Dickinson,  la.,  has  introduced 
an  amendment  to  the  public  service  commission  bill  now 
before  the  Iowa  State  Legislat  uicipal  elec- 

tric-lighting plants  partly  under  the  control  of  the  pro 
commission.  The  amendment,  which  has  occasioned  con- 
siderable opposition,  provides  that  "the  powers  delegated  to 
the  public  utilities  commission  shall  not  apply  to  munici- 
pally owned  utilities,  except  in  so  far  as  such  powers  have 
to  do  with  the  regulation  of  annual  reports,  the  prescribing 
of  a  system  of  uniform  accounting,  the  requiring  that  there- 
be  set  aside  a  depreciation  and  maintenance  fund  and  the 
hearing  and  determination  of  complaints  as  .specified  by  the 
bill."  The  measure  also  prescribes  that  complaints  may  be 
taken  before  the  commission  by  10  per  cent  of  the  people 
affected. 


$30,000  to  Promote  Electric  Vehicles  in  New  York 
City 

Following  an  address  by  Mr.  W.  C.  Anderson,  president 
of  the  Anderson  Electric  Car  Company,  to  a  meeting  of 
the  New  York  Edison  Company's  managers,  a  special  ap- 
propriation of  $30,000  was  voted  for  establishing  an  exclu- 
sive electric-car  garage  in  New  York  City.  Mr.  Anderson 
also  suggested  a  vigorous  educational  campaign  to 
acquaint  central-station  customers  with  the  unusual  and 
desirable  capabilities  of  the  electric  car  for  town  and 
suburban  use.  The  $30,000  appropriation  will  be  expended 
at  the  rate  of  $10,000  per  year  toward  the  rental  and  pro- 
motion of  an  electric  garage.  In  order  that  no  partiality 
may  be  shown  any  particular  make  the  expenditure  will  be 
under  the  jurisdiction  of  the  New  York  office  of  the  Elec- 
tric Vehicle  Association  of  America.  The  Xew  Yoil 
son  Company  will  also  advertise  through  newspapers  and 
by  personally  addressed  letters. 


Electric  Vehicle  Convention  for  Boston 

At  a  regular  meeting  of  the  Electric  Motor  Car  1  lub  of 
Boston  at  the  Hotel  Thorndike,  April  2,  it  was  announced 
thai  a  convention  will  be  held  at  Boston  during  the  late 
spring  for  the  purpose  of  insuring  a  larger  degree  of  co 

operation  between  the  central  Stations  Ol  New  England, 
the  sales  managers  ami  local  representatives  of  electric- 
vehicle  manufacturers,  the  advertising  interests  and  the 
large  users  of  pleasure  cars  and  electric  trucks.  The  con- 
vention will  be  planned  to  exhibit  the  opportunities  in  Xew 
England  to  manufacturers  and  others  from  outside  its 
borders  and   will   enable   those   in    attendance   to   see   at    first 

hand  what  has  been  accomplished  during  the  last  two  years 
iii  the  electric  vehicle  campai;  era   Massach 


Heavy  Sleet  in   Montreal 
In  view   of  th(    attention  attracted  by  th<    recent   n 
breaking  slei  in    northwestern    New    Yorl 

and  in  and  cribed  in  tin 

Feb.  22  and   March  22,   1913,  the  accompanying 
is  of  timely  inti  "  51       I  he  illustration  shi 


HEAVY     ACCUMULATION    01     IC1     0M     rELEPHONI    WIRE 

i    of    more    than    -»    ill.    <■ 
i    telephone  wire  of  the   Montreal  &  South. 

Railway        l"h  -    particular    sample    was    found 

track   at    the   west    end   of   the    Victoria   Jul 

Montreal   after    the    heavy    storm    which    swept    up   tl 

Lawrence  Valley  on   March  -<>  and  -',".   1013. 

The  photograph   has   reached  us  through  the  kindm 
Mr.   A.   T.    Hunt,   electrical   engineer    for  the 
Souther'1  1  mpan_\ 


Single-Phase  Railwaj    Electrification   in   Europe 

Single-ph 
vances   in   Germai  nd  during   I 

years.       ^mong    th«  entlv 

equipped   1-  the    Wiesenthal   hue.  v  sections,  the 

Basel-Zell    anil    the    Schopfheim-Sackingen,    have    a    total 
length  oi  30.5  n  track.     The  gradients  reach 
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1  in  ioo,  and  there  are  numerous  curves  with  a  minimum 
radius  of  890  ft.  Power  is  transmitted  from  the  Rhein- 
kraftwerke,  Augst-Wyhlen,  at  6800  volts  by  a  pair  of  under- 
ground cables.  A  substation  near  Basel  contains  two  con- 
verting sets  to  supply  single-phase  current  at  2000  volts 
and  15  cycles  to  a  step-up  transformer  with  a  secondary 
voltage  of  15,000,  which  is  connected  directly  with  the  high- 
pressure  overhead-contact  lines.  For  cases  of  emergency 
a  three-phase  Brown-Boveri  turbo-generating  set  is  in- 
stalled in  the  substation.  The  contact  line  from  Basel  to 
Schopfheim  has  been  constructed  on  the  multiple  suspen- 
sion system,  and  the  lines  from  Schopfheim  to  Zell  and 
from  Schopfheim  to  Sackingen  on  the  catenary  suspension 
system. 

The  rolling  stock  consists  of  twelve  locomotives.  Ten  of 
these  were  furnished  by  the  Siemens-Schuckert  company 
and  the  others  by  Brown,  Boveri  &  Company.  The  former 
are  provided  with  single-phase  series-wound  motors  with 
an  average  terminal  voltage  of  300,  controlled  by  an  induc- 
tion regulator,  and  the  latter  are  worked  with  Deri  repul- 
sion motors. 


The  Japanese  as   Electrical   Manufacturers  for  the 
Orient 

It  is  the  ambition  of  Japanese  engineers  to  make  their 
country  the  workshop  from  which  a  great  part  of  Asia  will 
draw  its  requirements  in  respect  of  electrical  and  other 
machinery,  declares  the  London  Times,  and  it  does  not  ap- 
pear to  be  realized  by  European  manufacturers  that  already 
the  diligent  imitative  talent  and  the  energetic  enterprise  of 
the  Japanese  have  established  important  works  of  this  char- 
acter. There  is  no  sign  as  yet  that  Japan  will  contribute 
anything  toward  the  progress  of  engineering  science  and 
invention,  and  the  protective  policy  aims  rather  at  provid- 
ing the  means  whereby  the  new  ideas  of  European  and 
American  engineers  may  be  readily  adopted  as  soon  as  their 
value  is  proved.  For  repetition  work  the  low  cost  of 
Asiatic  labor  may  or  may  not  become  a  powerful  competi- 
tive influence,  but  as  there  appears  to  be  no  reason  why 
nearly  all  the  generating  and  distributing  electrical  plant 
and  apparatus  needed  for  the  Japanese  home  market  should 
not  be  manufactured  locally,  the  attention  of  outsiders  may 
preferably  be  directed  in  the  near  future  to  the  prospects 
on  the  mainland.  China  has  already  made  a  start  with  engi- 
neering works  in  connection  with  the  railways,  and  it  will 
perhaps  be  necessary  before  long  for  Western  enterprise  to 
come  to  a  decision  as  to  whether  financial  and  commercial 
control  should  be  acquired  of  the  infant  electrical  factories 
that  will  come  into  being. 


Electrical  Construction  Here  and  Abroad 

At  the  meeting  of  the  Boston  Section,  American  Insti- 
tute of  Electrical  Engineers,  April  4,  Prof.  Dugald  C. 
Jackson,  of  the  Massachusetts  Institute  of  Technology, 
gave  an  illustrated  talk  upon  "Comparisons  Between  Euro- 
pean and  American  Electrical  Construction,"  as  observed 
during  a  recent  trip  to  England  and  the  Continent.  Ex- 
amples of  construction  in  the  electric  railway,  telephone, 
telegraph  and  central-station  fields  were  shown.  Professor 
Jackson  pointed  out  incidentally  that  the  street-railway 
fares  in  London  and  other  European  cities  where  the  zone 
system  prevails  were  from  I  cent  to  1.25  cents  per  mile  on 
the  longer  hauls,  closely  corresponding  to  those  in  effect 
in  the  United  States  for  similar  distances.  The  general 
problem  of  railway  electrification  deals  with  lighter  service 
and  a  less  varied  traffic  density,  and  even  the  Bavarian 
State  Railways,  which  the  speaker  approached  with  special 
interest  from  the  standpoint  of  American  electrification 
engineering,  furnished  no  suitable  comparison  with  trunk- 


line  service  in  this  country.  In  the  telephone  and  tele- 
graph field  Professor  Jackson  commented  on  the  marked 
superiority  of  the  poles  used  abroad,  where  creosoting  is 
general.  A  useful  life  of  twenty  years  results,  with  a 
salvage  value  at  the  end  of  8  to  10  per  cent.  Wooden 
cross-arms  are  used  but  little  abroad,  and  in  small  sizes. 
As  yet  the  steel-tower  line  has  not  been  used  to  any  extent 
in  heavy  power  work  and  transmissions  have  been  short. 
The  artistic  character  of  the  street-lighting  poles  and  fix- 
tures in  Germany,  notably  at  Munich,  surpasses  American 
practice.  Professor  Jackson  recognized  that  the  use  of 
metal  poles  for  street  lighting  abroad  is  made  possible  by 
the  operation  of  low-voltage  street  lamps  with  arrange- 
ments for  cutting  the  lamps  entirely  from  the  lines  in  trim- 
ming. He  contended  that  the  use  of  more  ornamental  poles 
in  America  is  "up  to"  the  municipalities  and  urged  the 
education  of  public  sentiment  along  these  lines.  Incan- 
descent street  lighting  is  better  developed  in  America  than 
abroad  and  the  mechanical  construction  of  overhead  lines 
is  better  here. 

Mr.  J.  W.  Cowles,  of  the  Boston  Edison  company,  also 
spoke,  citing  the  difficulties  and  restrictions  imposed  in 
street-lighting  pole  design  by  the  use  of  high-voltage 
systems. 


Mass  and  Velocity  of  Electron 

Prof.  E.  P.  Adams,  of  Princeton  University,  in  his  third 
lecture  on  radioactivity,  delivered  before  the  American  In- 
stitute of  Electrical  Engineers  in  New  York  on  April  9, 
spoke  of  the  dependence  of  the  mass  of  an  electron  upon 
its  velocity,  the  electron  theory  of  matter,  electrons  in 
optical  theory  (Zeeman  effect)  and  the  emission  and  ab^ 
sorption   of  light. 

As  yet  no  success  has  attended  the  attempts  to  explain  all 
physical  phenomena  in  terms  of  matter.  The  much-sought- 
for  explanation  of  gravitation  and  electricity  cannot  be 
evolved  in  these  terms.  However,  with  the  aid  of  the  elec- 
tron theory  it  is  possible  to  conceive  of  the  mass  of  an 
electrical  corpuscle  in  terms  of  its  electrical  properties.  In 
order  to  help  his  audience  to  conceive  of  the  mass  of  a 
corpuscle  in  the  ether  increasing  in  mass  as  its  velocity 
increases,  the  analogy  of  an  elastic  sphere  in  a  fluid  was 
presented  by  the  speaker.  As  the  sphere  gains  velocity  its 
tendency  is  to  flatten  and  to  present  to  the  fluid  an  increased 
surface  so  that  a  greater  amount  of  fluid  must  be  set  in 
motion.  As  the  mass  of  one-half  of  the  fluid  in  motion 
must  be  added  to  the  mass  of  the  sphere,  it  is  seen  that  as 
this  action  continues  the  effective  mass  of  the  sphere  will 
increase. 

In  speaking  of  the  action  of  a  powerful  magnetic  field 
upon  the  spectrum,  known  as  the  Zeeman  effect,  Professor 
Adams  expressed  himself  as  being  of  the  opinion  that  each 
line  of  the  spectrum  is  caused  by  the  gyrations  of  a  sepa- 
rate corpuscle.  The  splitting  of  these  lines  under  the  action 
of  a  magnetic  field  he  attributed  to  the  change  in  the  direc- 
tion of  motion  of  the  corpuscles.  Each  atom  contains  a 
number  of  corpuscles  proportional  to  its  atomic  weight. 
An  atom  of  hydrogen  has  about  2000  corpuscles.  He 
characterized  the  discovery  of  the  Zeeman  effect  as  one  of 
the  most  brilliant  achievements  of  the  age  in  the  field  of 
physical  research. 

From  experiments  which  have  been  made  to  determine 
the  mass  of  the  positive  corpuscle  it  is  thought  to  be  greater 
than  the  mass  of  the  negatively  charged  particle.  It  was 
thought  for  some  time  that  the  alpha  particles  were  posi- 
tively charged  corpuscles.  If  this  is  the  case,  an  atom  of 
helium  which  has  lost  two  negative  charges  becomes  an 
alpha   particle. 

At  the  close  of  the  meeting  President  Ralph  D.  Mershon 
announced  that  the  next  and  last  of  the  series  of  lectures 
to  be  delivered  by  Professor  Adams  will  be  given  on 
April   16. 
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Daylight  Absorption  of  Wireless  Signals 

At  a  meeting  of  the  New  England  Wireless  Society  held 
in  Pierce  Hall,  Harvard  University,  Boston,  Mass.,  April 
7,  Dr.  A.  E.  Kennelly,  professor  of  electrical  engineering 
at  Harvard,  spoke  on  the  subjects  of  daylight  absorption 
phenomena  and  the  relation  of  the  waves  used  in  wireless 
telegraphy  to  those  electric  waves  sent  over  an  ordinary 
telegraph  wire.  Daylight  absorption  of  wireless  impulses 
was  explained  by  Dr.  Kennelly  on  the  basis  of  ionization  of 
the  atmosphere  by  the  ultra-violet  waves  in  the  sun's  rays, 
changing  the  air's  absorption  quality  for  electromagnetic 
waves.  For  example,  just  before  sunrise  at  a  given 
European  Station  the  sun's  rays  would  be  passing  through 
the  upper  air  at  a  very  oblique  angle.  The  resulting  ioniza- 
tion of  this  upper  air  would  act  as  a  reflector  for  the  waves 
being  propagated,  increasing  the  strength  of  the  signals 
at  the  American  receiving  station.  Later  this  reflecting 
surface  would  come  between  the  two  stations,  where  its 
action  as  a  harrier  would  be  noticed  in  the  weakened 
signals.  Shortly  after  sunrise  at  the  western  station  the 
reflector  would  be  behind  the  station,  again  augmi 
the  strength  of  the  signals.  A  similar  set  of  phenomena 
takes  place  at  sunset.  Upon  this  theory  the  occurrence 
of  the  "notches"  in  the  transmission  curve  are  plausibly 
explained. 


Light  and  Art 

At  the  meeting  of  the  New  York  Section  of  the  Illumi- 
nating Engineering  Society  on  April  9  Mr.  M.  Luckiesh 
gave  a  most  interesting  discussion  and  demonstration  of 
the  direction,  quality  and  quantitative  distribution  of  light 
for  esthetic  illumination.  The  direction  and  quantitative 
distribution  can  be  varied  by  changing  the  position  of  the 
light  source  or  by  altering  the  shape  of  the  reflector.  The 
quality  of  an  illuininant  is  inherent  in  the  light  source 
itself  and  can  be  altered  by  the  use  of  colored  glass  and 
reflecting   media   and   by   employing   fluorescent   materials. 

Referring  to  quality  or  color  value,  the  speaker  explained 
the  composition  of  light  and  the  sensation  produced  by  the 
various  color  values.  Daylight,  for  instance,  though  vary- 
ing greatly,  has  an  abundance  of  all  rays  and  is  considered 
as  the  ideal  illuminant  by  many.  To  the  speaker,  however, 
there  appeared  no  other  reason  for  its  popularity  than 
possibly  its  cheapness  and  its  usefulness  for  accurate  color 
matching.  Daylight  is  cold  and  rather  cheerless,  while 
there  is  a  warm,  cheerful  effect  from  most  artificial  light 
sources.  Sunlight  is  more  cheerful  than  light  from  the 
open  sky,  and  carbon-filament  lamps  have  the  same  advan- 
tage over  tungsten  lamps  owing  to  the  formers  pri 
derance  of  yellow  rays. 

A  given  light  source,  even  daylight  it  1 
mented  by  oilier  special  lighting  to  produce  desirable  deco- 
rative effects,  to  bring  out  the  true  color  values  of  a  paint- 
ing, or  For  obtaining  the  proper  direction  of  the  light 
piece  of  sculpture.  In  this  connection  the  speaker  referred 
to  the  excellent  lighting  effect  obtained  in  the  Alleghenj 
County  Memorial   Building  at   Pittsburgh. 

The  speaker  considered  each  class  of  art  work  from  the 
basis  of  the  function  it  is  to  fill.  In  three-dimensional 
sculpture  light  and  shadow  are  of  great  importance,  making 
the  direction  of  the  lighting  essential.  In  architecture  the 
direction  of  the  incident  light  is  ^i  less  importance  than  in 
purely  sculptural  art.  yet  great  changes  can  be  effected  b\ 
varying  the  direction  of  the  light.  In  illuminating  colored 
objects  the  quality  of  light  is  of  greatest  importance.  In 
purely  conventional  painting  the  effect  of  yellow  artificial 
light  is  to  shift  the  colors  toward  the  red  or  warmer  end 
of  the  spectrum. 

Discussing  the  effect  of  the  quality  of  light  and  its  in- 
fluence on  paintings,  the  speaker  said  that  practically  every 
painting    has    its    own    particular    quality    and    quantitative 


distribution  of  light  best  fitted  to  its  needs.  By  varying 
these  factors  most  interesting  effects  are  often  introduced. 
After  having  discussed  certain  physiological  and  psycho- 
logical phenomena  of  vision  and  their  importance  in  viewing 
paintings,  the  speaker  gave  an  interesting  demonstration 
of  the  effects  of  direction,  quality  and  quantitative  dis- 
tribution of  light.  In  booths  arranged  for  the  purpose  art 
objects  were  exhibited  under  various  lighting  conditions. 

At  the  same  meeting  Mr.  John  B.  Taylor,  Schenectady, 
N.  Y.,  gave  an  illustrated  lecture  on  color  photography, 
presenting  a  study  of  various  makes  of  screen  plates  by 
means  of  microscope  and  spectroscope. 


Atlantic  City  Meeting  of  the  American  Electrochem- 
ical Society 

The  twenty-third  general  meeting  of  the  American  Elec- 
trochemical Society  was  held  in  Atlantic  City  from  April 
3  to  April  5.     The  registry  list  contained  over  150  names. 

On  Friday  a  very  enjoyable  excursion  was  made  to  Phila- 
delphia. In  the  morning  a  visit  was  made  to  the  works  of 
the  Crucible  Steel  Casting  Company,  at  Lansdowne,  Pa., 
where  a  2-ton  Roechling-Rodenhauser  induction  steel 
furnace  (the  only  one  of  this  type  in  the  United  States) 
was  shown  in  operation.  The  party  then  went  to  the  Uni- 
versity of  Pennsylvania,  where  the  society  was  entertained 
at  luncheon.  The  provost  of  the  university.  Dr.  Edgar  F. 
Smith,  in  a  felicitous  speech,  welcomed  the  society  to  the 
university.      The   p  t,   Dr.   E.   F.   Roeber.  replied 

for  the  society. 

In  the  afternoon  two  different  parties  were  formed.  One 
visited  the  works  of  the  Harrison  Brothers  Company,  on 
Grays  Ferry  Road,  where  lead  paints,  lithophone  and  con- 
tact sulphuric  acid  are  manufactured,  while  the  other  party 
was  taken  by  ant'  the  United  Gas  Improvement 

Company's    works    at    Point    I  fterward    all    met 

again  at  Broad  Street  station  and  returned  to  Atlantii 
to  listen  in  the  evening  to  an  interesting  lecture  by  Prof. 
Frank   B.  Kenrick,  of  Toronto,  on  the  subject  of  hyper- 
basis.      The    various    phenomena   discussed    in    the    lecture 
were  illustrated  by  projecting  them  on  a  screen. 

The  two  sessions  of  Saturday,  in  the  morning  and  after- 
noon, were  devoted  to  Dr.  W.  Lash  Miller's  presidential 
address  and  to  a  symposium  of  papers  on  electroplating, 
which  was  greatly  enjoyed  owing  to  the  interchange  of 
ideas  between  scientific  elcctrochemists  on  the  oni 
and  practical  eleetroplaters  on  the  other  side. 

Papers  by  Dr.  Irving  Langmuir,  of  the  General  Electric 
1  ompany,  Schenectady.  X.  Y.,  gave  a  com  nplete 

summary   of   the   extended    investigation    which   the   author 

bi  en  cat  1  j  ing  on  i 
the  conduction   an  leat   and   thi 

furnai 

The  emissivity  of  various  metallic  surf  .  -id  to 

be   a-    follows;      Thermod>  namic.il   black 
oxidi/ed.    72;    copper.    .  6;    silver.    3; 

bright,  -'-' ;  cast  iron,  oxidized.  (>j  ;  aluminum  pa 
enamel,    37;    monel    metal,    bright,    43;    monel    metal 
dized,  43. 

Experiments   with    Furnace   Electi 

A  paper  on  furnace  elect  I  by  Mr.  F. 

\.  1.  FitzGerald,  of  the  FitzGerald  &  Bennie  I 
Niagara   balls,  X.  V..  and  Mr.  A.  T.  Hinckley,  of  the  Na- 
tional Carbon  Company,  Cleveland.  Ohio. 

It  related  to  a  very  exten 
the   purpose  of   finding  the   best   methods  of  making  large 
electro  ighly  trustworthy  and  not  fail 

under  the  severest    usage  and  at   the  same  time  give  the 
smallest  wear  under  the  particular  conditions  of  use.     This 
Study   also   involved   the   problem   of  joining  electro.; 
gether  so  as  to  avoid  the  loss  in  "butts."    The  object  of 
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this  paper  was  to  describe  the  methods  used  111  testing  the 
experimental  electrodes  and  some  of  the  results  recently 
obtained. 

As  to  electrode  consumption  the  authors  pointed  out  that, 
however  useful  from  a  purely  commercial  point  of  view  the 
method  of  estimating  electrode  consumption  in  pounds  per 
ton  of  steel  may  be,  the  important  consideration  when  com- 
paring electrodes  is  to  determine  how  many  kilowatt-hours 
are  generated  in  the  furnace  per  unit  weight  of  electrode. 

Several  tests  were  described  in  detail  showing  the  be- 
havior of  an  electrode  joint  in  the  furnace.  The  resistance 
of  the  joint  is  higher  when  cold  and  decreases  as  the  elec- 
trode becomes  hotter,  even  a  short  period  of  heating  pro- 
ducing a  great  improvement. 

The  paper  was  discussed  quite  extensively  by  Messrs. 
Petinot,  Hering,  Hansen,  Richards,  Lidbury,  Vcheson 
Smith  and  Miller. 

Aluminum  Nitride 

A  paper  by  Dr.  J.  W.  Richards,  of  Lehigh  University, 
reviewed  and  discussed  the  Serpek  process  for  the  produc- 
tion of  aluminum  nitride.  The  great  point  of  the  process 
is  that  when  aluminum  nitride  is  treated  by  water  or  caustic 
soda  solution,  the  nitrogen  is  lib- 
erated as  ammonia  and  an  alka- 
line aluminate  solution  is  pro- 
duced from  which  pure  alumina 
can  be  obtained. 

Edison   Storage  Battery 

A  paper  on  some  tests  of  the 
Edison  storage  battery  was  pre- 
sented by  Dr.  C.  W.  Bennett  and 
Mr.  H.  N.  Gilbert,  of  Cornell 
University.  The  authors  reported 
tests  made  on  nickel-iron  storage 
cells,  undertaken  to  determine 
efficiencies  at  different  rates  of 
discharge  and  effects  of  charg- 
ing at  various  rates,  to  check 
ratings  and  to  study  operation  at 
low  temperatures.  Some  300,000 
150-amp-hr.  Edison-cell  equiva- 
lents are  in  use  to-day.  The  bat- 
tery tested  was  made  up  of  four 
type  A-8  300-amp-hr.  cells  (nor- 
mal charge  and  discharge  rates 
60  amp)  connected  in  series. 

From  their  experiments  the 
authors  conclude  that: 

1.  The  energy  efficiency,  at  the  normal  rate  of  operation. 
is  about  55  per  cent,  the  ampere-hour  efficiency  being  about 
85  per  cent. 

2.  The  cell  can  operate  continuously  at  high  rates. 

3.  At  the  forty-minute  discharge  rate,  with  charge  at 
the  normal  rate,  the  energy  efficiency  is  about  32  per  cent, 
the  ampere-hour  output  being  about  60  per  cent  of  the 
rated  output. 

4.  The  cell  can  be  charged  at  high  rates,  the  efficiency 
being  about  normal  when  a  "booster"  charge  at  three  and 
one-half  times  the  normal  rate,  for  one  hour,  was  given 
to  the  cell.  There  is  no  reason  why  the  cell  should  not  be 
charged  at  five  times  the  normal  rate  for  a  few  minutes. 

5.  If  the  cell  is  to  be  charged  the  day  before  it  is  to  be 
used,  energy  will  be  conserved  if  the  charge  is  maintained 
until  the  emf  reaches  about  7  volts,  instead  of  carrying  it 
to  completion.  In  other  words,  no  nickel  peroxide  should 
be  formed  on  charging,  the  loss  of  energy  on  standing  be- 
ing due,  presumably,  to  the  spontaneous  decomposition  of 
this  compound. 

6.  If  the  charge  is  stopped  before  the  higher  oxidation 
products  of  nickel  are  formed,  the  efficiency  is  higher  than 
normal,  being  about  64  per  cent. 
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7.  At  4  deg.  C.  the  battery  is  capable  of  delivering  more 
than  two-thirds  the  normal  output,  when  charged  at  the 
same  temperature.  The  voltage,  of  course,  is  lower  than 
normal,  for  the  internal  resistance  of  the  cell  is  higher  at 
the  lower  temperatures.     The  efficiency  also  is  low. 

8.  The  cell  may  unquestionably  be  allowed  to  stand  an 
indefinite  length  of  time  without  injury. 

9.  The  flexibility  is  so  great  that  the  cell  can  be  used 
under  the  most  adverse  circumstances. 

10.  The  method  of  charging  until  the  voltage  has  re- 
mained constant  for  one  hour  gives  satisfactory  results  but 
requires  watching  or  the  use  of  a  recording  voltmeter. 

11.  The  continuous  drop  in  voltage  on  discharge  (about 
10  per  cent  per  hour)  is  a  disadvantage  for  this  cell,  as 
compared  with  the  lead  cell. 

12.  When  referred  to  equal  amounts  of  power  delivered, 
the  Edison  battery  weighs  about  25  per  cent  less  and  costs 
about  25  per  cent  more  than  does  the  "Iron-clad  Exide" 
battery. 

The  paper  was  discussed  at  some  length  by  Messrs. 
Clymer,  Langmuir,  Hering,  Smith,.  Calmus,  Schluederberg 
and  Smith. 

Mr  H.  H.  Smith,  of  the  Edison  Storage  Battery  Com- 
pany, said  that  the  Edison  bat- 
tery had  been  placed  on  the  mar- 
ket in  a  radically  changed  struc- 
ture in  1908,  and  for  this  reason 
the  literature  prior  to  1908  could 
not  be  relied  upon  as  referring 
to  the  present  Edison  battery. 
He  also  stated  that  the  paper 
was  based  on  isolated  tests  and 
claimed  that  there  were  some  in- 
accuracies and  discrepancies  be- 
tween the  drawings  and  the 
tables.  He  criticised  especially 
the  voltage  figures  and  said  that 
the  established  average  discharge 
voltage  of  the  Edison  battery  at 
normal  rate  was  1.20  volt  per 
cell.  Dr.  Bennett  had  reached 
the  conclusion  that  "if  the  cell  is 
to  be  charged  the  day  before  it  is 
to  be  used,  energy  is  conserved 
if  the  charge  is  maintained  until 
the  voltage  reaches  about  7  volts, 
instead  of  carrying  it  to  comple- 
tion. In  other  words,  no  nickel 
peroxide  should  be  formed  on 
charging,  the  loss  of  energy  on 
standing  being  due  presumably  to  the  spontaneous  decompo- 
sition of  the  compound."  Mr.  Smith  thought  this  statement 
was  not  substantiated  by  evidence  in  the  paper  and  was 
merely  an  assumption.  Concerning  the  conclusion  of  Dr. 
Bennett  that  "the  continuous  drop  in  voltage  on  discharge 
(about  10  per  cent  per  hour)  is  a  disadvantage  against  this 
cell,  over  the  lead  cell,"  Mr.  Smith  thought  this  was  hardly 
accurate.  According  to  a  curve  in  the  Bennett  paper  (see 
reproduction  on  page  765)  the  drop  in  voltage  during  dis- 
charge was  not  more  than  4  per  cent  per  hour,  and  even  this 
was  considerably  more  than  is  usually  found.  He  also 
claimed  that  the  use  of  recording  meters  was  not  reliable. 
Dr.  Bennett  acknowledged  some  inaccuracies  in  the  draw- 
ings which  were  due  to  a  misunderstanding  of  the  drafts- 
men, but  said  that  the  figures  in  the  tables  were  correct. 
though  no  very  high  accuracy  was  claimed  for  them.  This. 
Dr.  Bennett  said,  he  had  clearly  stated  in  the  paper. 

Concentration   Cells 

Dr.  Reinhard  Beutner,  of  the  Rockefeller  Institute  for 
Medical  Research,  presented  a  paper  on  concentration  cells 
containing  organic  liquids  immiscible  with  water.  The 
author  had  formerly  found  that  the  skin  of  plants  behaves 
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like  an  electrode  reversible  with  respect  to  various  positive 
ions.  More  recently  he  deduced  that  with  a  number  of 
water-immiscible  organic  substances  similar  effects  can  be 
produced  to  those  obtained  with  the  skin  of  plants.  This 
has  led  to  further  investigations  into  the  electromotive 
properties  of  water-immiscible  organic  substances,  and  the 
surprising  result  has  been  reached  that  cells  maybe  built 
up  from  such  organic  compounds  and  aqueou 
snowing  an  electromotive  force  which  nearly  equals  in 
magnitude  the  emf  of  galvanic  cells  with  metallii 
trodes. 

(  iianges  in  Copper  Sui  ph  iti    i  lectrolysis 

A  paper  by  Dr.  C.  W.  Bennett  and  Mr.  C.  O.  Brown,  of 
Cornell  University,  cm  concentration  changes  in  the  elec- 
trolysis of  copper  sulphate  solutions,  was  then  presented  by 
Dr.  Bennett.     The  chief  results  are  as  fellows: 

There  is  a  definite  measurable  increase  in  potential  differ- 
ence in  the  electrolysis  of  acid  copper  sulphate  solution  with 
a  rotating  cathode,  as  the  speed  of  rotation  of  the  cathodi 
is  increased,  from   1000  to  5000  r.p.m.,  for  instance.     Th< 

increase  indicated  to  maintain   zero  current   is    h 

volt  to  0.015  volt.  This  can  be  accounted  for  by  the  in- 
crease in  the  rotating  electrode  potential,  with  incn 
rate  of  rotation.  The  increase  in  the  potential  of  the  rotat- 
ing electrode  with  increased  rotation  is  due  to  the  tendency 
to  form  cuprous  ions,  the  increase  being  greater  when  con- 
ditions are  favorable  for  the  formation  of  cuprous  ions, 
and  vice  versa.  As  the  rotation  increases,  the  stirring  be- 
comes more  efficient,  the  cuprous  ions  are  removed,  and  the 
solubility  of  the  copper  is,  therefore,  increased  Tin 
rise  to  a  higher  voltage. 

Electrodeposition  of  Metals 

The  two  sessions  on  Saturday  were  devoted  to  the  presi- 
dential address  of  Dr.  W.  Lash  Miller  and  the  symposium 
of  papers  on  the  electrodeposition  of  metals.  The  meet- 
ing was  particularly  interesting  as  the  National  Electro- 
platers'  Association  had  been  formally  invited  to  attend 
it  and  discuss  the  papers,  and  some  twenty  or  thirty 
of  its  most  prominent  members  were  present.  The  meet- 
ing, therefore,  gave  an  opportunity  for  a  very  interesting 
exchange  of  views  and  ideas  between  scientific  electrochem 
ists,  industrial  electro-refiners,  and  practical  electro-platers 

As  all  these  papers  are  very  concise  encyclopedias  of  the 
work  that  has  been  done  in  the  past  in  electroplating,  it  is 
clearly  impossible  to  abstract  them.  It  will,  therefore,  suf 
ficc  to  give  here  the  titles. 

Presidential  address  of  Dr.  \V.  Lash  Miller  introducing 
the  electrodeposition  of  metals,  lie  discussed  and  re- 
viewed in  a  very  clever  manner  the  vast  amount  of  scien- 
tific work  that  has  been  done  on  the  various  phenomena 
of  electrodeposition,  and  especially  on  the  underlying  rea- 
sons of  polarization.  The  address  was  a  masterpiece  of 
critical  reasoning. 

Other  papers  were  on  electrodeposition  ot  gold  and  silver, 
by  Francis  C,  Frary;  electrodeposition  of  copper,  by  C.  \\ 
Bennett;   electrodeposition  of  brass  and  bronze,  by   C    W 
Bennett;    electrodeposition   of  cobalt   and   nickel,    by   O.    P. 
Watts,  and  electrodeposition  of  lead,  by  F.  C.   Mathers. 

Mr.    Proctor,    founder   of   the    National    Electroplaters 
Association,   and    Mr.   Hogaboom,   secretary   01 
ation,  made  addresses. 

Dr.  Wilder  D.  Bancroft  presented  the  following  axioms 
of  electroplating   for  discussion: 

1.  Bad  deposits  are  due  to  excessive  admixture  of  some 
compound  or  to  excessively  large  crystals. 

2.  Excessive  admixture  of  any  compound  can  be  elitu 
mated  by  changing  the  conditions  so  that  the  compound 
cannot  precipitate. 

3.  Increasing  the  current  density,  increasing  the  poten 
tial  difference  at  the  cathode  or  lowering  the  temperature 
decreases  the  s,   r  of  the  crystals. 

4.  The  crystal   size   is  decreased   when   there   are   pies 


ent  at  the  cathode  surface   substances  which   are  adsorbed 
by  the  deposited  metal. 

5.  If  a  given  solution  will  give  a  good  deposit  at  an) 
current  density,  it  will  give  a  good  deposit  at  any  higher 
current  density,  provided  the  conditions  at  the  cathode  sur- 
face are  kept  constant. 

6.  I  reeing  is  facilitated  by  a  high  potential  drop  through 
the  solution  and  by  conditions  favorable  to  the  formation 
of  large  crystals. 

On  the  side  of  the  American  Electrochemical  Society  the 
chief  speakers  besides  Dr.  Bancroft  were  Dr.  Miller.  Dr. 
Bennett,  Dr.  Richards,  Dr.  Keith,  Mr.  Cowles,  Dr.  Kern 
and  Dr.  <  u  shman. 

The  meeting  then  adjourned.  I  he  next  meeting  of  the 
American  Electrochemical  Society  will  be  held  in  Denver, 
it.  8,  9  and  10.  and  a  feature  of  the  meeting  will 
be  a  symposium  of  papers  on  the  application  of  electro- 
chemistry in  Western  metallurgy. 

Business  Meei 
The  annual  business  meeting  of  the  society  was  called  to 
in  the  morning  of  Thursday  by  the  president,  Dr.  W 
Lash  Miller,  of  the  University  of  Toronto.     From  the  re- 
of  the  secretary,  Dr.  J.  W    Richards,  it 
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that  the  society  is  in  a  flourishing  condition,  the  total  of  tin 
investment  funds  being  more  than  $6,000  and  the  member- 
ship on  Dec.  31,  1912,  being  13 

The  result  of  the  latter  ballot  for  election  of  office) 
the  next  year  was  then  announced.     Dr.  E.  F.  ! 
elected  president.     Dr.   I.  W.  Richards  and  Mr.  P.  G.  Salom 
were  re-elected  secretary  and  treasurer  respectively;  1'rot 
1     l     Burgess,  Prof.  S,  A.  Tucker  and  M: 
become  vice-presidents,  and  Mr.  I-'.  A.   1.   FitzGerald,  Dr 
I.   W.    Brown    t))A    I 

The   new   president.    Dr.    Eugene    F.    Roeber,   edit 
Metallurgical    and    Chemical 
rorgau,  Germany,  in  1867.     lie  was  educated  at  the 

ties  of  Jena.  Halle  and   Berlin,  receiving  ti  • 
I'll.  1  >.  from  the  latter  in  [892.     Dr.  Roeb< 
founders   of   the    American    Electrochemical    S 

]   continuously   as   its   manager  or  vice-pn  - 
has  contributed  a  number  of  valuable  papers  to  the   . 
actions   of    the    society.      He   contributed    to    th. 
the   first  theory  of  the   Edison  battery  « 
reference  to  concentration  changes.    This  theory  was  later 
confirmed  experimentally  by  Mr.  M.  I".  S  him 

I  a   United  States  patent,  later  acquired  by  the 
American  Telepho  jraph  Compat 

combined  shun! 
cuits  in  accordance  with  a  the  ally  in  our 

is.     For  the  past  ten  years  Dr.  Roeber  h 
our  weekh  irrent  Electrical   '■ 
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Flood  Damage  to  Electrical  Interests  in  Ohio 

Personal  investigation  by  an  editorial  representative  of 
the  Electrical  World  made  a  week  after  the  floods  in  Ohio 
served  to  confirm  the  first  reports  of  the  widespread  extent 
of  the  disaster  and  the  almost  appalling  destruction  left  in 
the  wake  of  the  unrestrained  waters.  Fortunately,  in  the 
first  excitement,  the  loss  of  life  was  exaggerated;  but  in 
other  respects  the  scene  of  desolation — the  loss  to  many 
people  in  homes  wrecked  or  carried  away  and  in  household 
effects  ruined  and  to  many  manufacturers,  utility  operators 
and  merchants  in  loss  to  business  property  and  goods — can 
hardly  be  described  in  terms  too  emphatic.  Of  course,  only 
a  comparatively  small  area  of  the  great  State  of  Ohio  was 
seriously  affected,  yet  this  area  was  large  enough  for  twenty 
or  more  communities  to  be  crippled;  probably  500  lives  were 
lost  and  a  property  damage  of  upward  of  $50,000,000  was 
sustained.  But  the  people  of  the  afflicted  districts  are  meet- 
ing the  situation  courageously,  in  the  main.  Stunned 
at  first,  they  soon  recovered  and  plunged  with  energy  and 
determination  into  the  work  of  rehabilitation  amid  scenes 
of  ruin  that  would  have  unnerved  the  stoutest  heart.  Much 
outside  relief  has  been  given,  but  more  will  be  needed.  The 
State  administration  of  Ohio,  assisted  by  the  cities  of  the 
State  less  seriously  affected,  like  Cleveland,  Cincinnati  and 
Toledo,  has  responded  nobly  to  the  cry  for  help,  and  so 
have  the  national  government  and  the  nation  at  large, 
although  their  ministrations  have  been  needed  also  for 
other   states  suffering  from   floods,   Indiana  particularly. 

First-hand  information  relating  to  the  damage  to  elec- 
trical interests  in  a  few  Ohio  cities  is  given  below.  The 
interruption  to  the  means  of  communication  and  trans- 
portation has  made  it  difficult  to  secure  accurate  informa- 
tion promptly. 

Cincinnati 

The  high  water  in  the  Ohio  River,  reaching  perhaps 
50  ft.  above  normal  stage,  did  much  damage  in  Cincin- 
nati. But  this  city  was  so  busy  helping  others,  and  notably 
the  smaller  city  of  Hamilton,  30  miles  north,  on  the  Miami 
River,  that  it  had  no  time  to  talk  about  its  own  troubles. 
Moreover,  a  flood  is  usually  an  annual  event  in  Cincinnati. 
and  the  business  men  are  prepared.  However,  railroad 
communication  was  crippled  and  street-railway  service  was 
abandoned  on  some  of  the  lines.  It  is  said  that  in  the 
suburb  of  Sedamsville  the  water  at  its  greatest  height  was 
within  a  few  inches  of  the  trolley  wires.  In  Riverside  from 
6  ft.  to  10  ft.  of  water  covered  the  tracks.  Similar  trouble 
was  experienced  in  Newport  and  Covington,  on  the  Ken- 
tucky side  of  the  river.  The  Union  Gas  &  Electric  Com- 
pany found  it  necessary  to  disconnect  and  remove  nearly 
20,000  gas  meters  in  the  flooded  district  in  Cincinnati. 
These  were  replaced  as  fast  as  possible  as  the  water  re- 
ceded. A  large  number  of  expert  metermen  were  brought 
from  other  cities.  Some  damage  was  done  to  electrical 
structures,  but  the  city  is  not  only  taking  care  of  itself 
but  is  a  great  center  of  relief  work,  electrical  and  other- 
wise. 

Columbus 

Columbus,  the  capital  of  Ohio,  paid  a  heavy  toll  in  human 
life  and  loss  of  property  as  the  result  of  the  unprecedented 
floods  in  the  Scioto  and  Olentangy  Rivers.  West  Columbus 
presented  a  pitiful  aspect  after  the  calamity.  But  the 
principal  business  section  of  this  busy  city  was  not  seriously 
affected,  being  on  higher  land.  The  Spring  Street  station 
of  the  Columbus  Railway  &  Light  Company,  the  municipal 
electric-service  plant  and  the  plant  supplying  electricity  to 
State  institutions,  located  in  the  penitentiary,  are  all  near 
the  junction  of  the  two  rivers  and  all  were  inundated.  The 
Spring  Street  station  is  the  principal  plant  of  the  central- 
station  company,  but  fortunately  the  company  was  able  to 
fall  back  on  old  plants  on  high  ground  in  the  emergency. 
Its   lighting   service,    restricted   to   actual    needs,   and   with 


electric  signs  and  ornamental  lighting  cut  out,  was  available 
on  the  afternoon  of  March  25,  when  the  flood  came,  and  by 
6  p.  m.  on  that  day  some  street  cars  were  in  operation. 
Industrial  service  was  given  a  week  later.  The  municipal 
plant  resumed  street  lighting  in  the  business  district  on 
March  31,  and  a  few  days  later  resumed  service  to  its  in- 
dustrial customers,  including  the  Kilbourne  &  Jacobs  fac- 
tory. The  State  plant,  which  supplies  the  Capitol,  was  able 
to  supply  lighting  on  April  1.  Owing  to  the  flood  situation 
the  Capitol  was  a  busy  place.  The  electric-service  com- 
pany was  able  to  light  the  Governor's  office  and  the 
Adjutant-General's  office  in  emergency  fashion,  but  the 
occupants  of  other  rooms  had  to  depend  on  candles  or  oil 
lamps  for  a  week. 

Dayton 

Brief  press  dispatches  from  the  Electrical  World's  repre- 
sentative who  went  to  Dayton  gave  in  last  week's  issue 
some  faint  idea  of  the  electrical  situation  in  that  stricken 
yet  undaunted  city.  Electrical  men  are  particularly  in- 
terested in  Dayton,  because  it  is  one  of  the  most  progressive 
cities  in  the  country  from  the  electric-service  point  of  view 
and  also  because  Mr.  Frank  M.  Tait,  president  of  the  Day- 
ton Power  &  Light  Company,  is  also  president  of  the 
National  Electric  Light  Association.  Mere  words  can  give 
but  an  imperfect  idea  of  the  ruin  and  desolation  in  the 
Gem  City  after  the  flood  and  the  fire.  The  situation  was 
radically  different  from  that  of  Columbus  because  prac- 
tically all  the  business  district  was  inundated.  About  150 
lives  were  lost  (as  in  the  case  of  Columbus,  Hamilton, 
Piqua  and  other  cities,  the  exact  number  will  probably 
never  be  known),  while  the  property  loss  is  estimated  at 
from  $10,000,000  to  $20,000,000.  All  sorts  of  merchandise — 
clothing,  food,  cigars,  furniture,  coal,  automobiles — almost 
everything- — were  washed  from  the  stores  and  warehouses 
into  the  streets  and  covered  with  mud  and  slime  in  in- 
describable confusion.  Asphalt  pavements  were  torn  up, 
poles  were  broken,  wires  were  down,  windows  were 
smashed,  doors  had  disappeared,  basements  were  full  of 
water,  and  the  litter  and  confusion  were  almost  past  belief. 
At  first  there  was  no  light  at  night  except  that  of  an  occa- 
sional lamp  or  candle,  no  water  to  drink  or  bathe  in,  no 
food  but  that  brought  in  from  outside,  no  sanitary  con- 
veniences, practically  no  heat — in  fact,  hardly  anything  but 
mud,  debris  and  gloom. 

Life  in  Dayton  was  very  primitive  for  a  few  days.  But 
the  Daytonians  are  of  the  breed  of  enterprising,  optimistic 
Americans,  and  they  refused  to  be  cast  down.  Mr.  John 
H.  Patterson,  president  of  the  National  Cash  Register  Com- 
pany, assumed  leadership  because  he  is  apparently  a  man 
possessing  the  qualities  of  a  leader.  Dayton  is  a  city  of 
progress  and  made  an  exceptionally  wide  use  of  electricity. 
The  Dayton  Power  &  Light  Company  has  no  competition 
and  supplies  energy  to  one  street-railway  system  and  about 
85  per  cent  of  the  available  industries.  It  was  necessary 
to  produce  electricity  at  once  to  operate  the  telephone  sys- 
tems, the  telegraphs,  the  fire-alarm  system,  furnish  energy 
to  the  newspapers,  light  the  streets,  pump  out  the  base- 
ments and  get  things  going  generally.  This  was  Mr.  Tait's 
task,  co-operating  with  Mr.  Patterson,  Mr.  Talbot  (who 
is  the  engineer  in  charge  of  the  cleaning  up),  the  military 
authorities,  the  director  of  public  safety  and  others.  Day- 
ton is  Governor  Cox's  home  town,  and  the  chief  executive 
gave  it  attention  with  the  rest  of  the  State.  An  emergency 
organization  was  quickly  built  up. 

The  flood,  beginning  on  March  25,  went  down  so  that 
inspection  could  be  made  on  March  28.  In  this  interval 
Mr.  Tait,  like  all  the  employees,  was  floodbound.  It  was 
found  that  there  had  been  6  ft.  of  water  in  the  engine  room 
of  the  Third  Street  generating  station,  the  principal  plant, 
and  12  ft.  in  the  old  Fourth  Street  plant.  The  latter  is 
better  situated  for  emergency  distribution,  and  from  it,  on 
March  30,  electricity  was  supplied  for  some  arc  lamps  for 
street  lighting.     Gradually  energy  was  given  to  telegraph 
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and  telephone  offices,  relief  headquarters,  military  head- 
quarters, newspaper  plants  and  other  places  where  the  need 
was  pressing.  The  Fourth  Street  plant  was  in  nearly  entire 
operation  by  April  3.  Temporary  headquarters  were  estab- 
lished by  the  Dayton  Power  &  Light  Company  in  the  Home 
telephone  building.  By  April  7  nearly  normal  service  had 
been  restored  outside  of  the  flooded  district.  Tlrat  meant 
that  people  had  light  in  their  homes. 

The  loss  of  the  Dayton  Power  &  Light  Company  was 
heavy.  Practically  all  other  electrical  concerns  in  Dayton 
were  severely  damaged.  Some  rough  estimates  of  losses 
to  dealers  and  contractors  are  as  follows:  William  Hall 
Electric  Company,  $25,000;  Gibbons,  fixtures,  $20,000; 
Erner  &  Hopkins  Company,  $7,500;  E.  E.  Johns,  fixtures, 
$5,000;  Brook-Walter  Electric  Company,  $3,000;  James 
Atwood,  $3,000;  C.  Lesher  Electric  Company,  $2,000;  W. 
L.  Cottom  Electric  Company,  $500.  The  Dayton  Globe 
Iron  Works  Company  and  the  Piatt  Iron  Works  Company, 
makers  of  waterwhecls,  and  the  Apple  Electric  Company, 
manufacturer  of  automobile  lighting  systems  and  specialties, 
all  suffered  loss. 

Greenville 

Service  from  the  Greenville  Electric  Light  &  Power  Com- 
pany was  interrupted  for  two  days.  Water  flooded  the 
boilers.  It  rose  to  within  3  in.  of  the  engine-room  floor,  but 
Mr.  D.  L.  Gaskill,  president  of  the  company,  reports  that 
the  turbo-generators  were  saved  by  keeping  down  the  wat<  1 
by  means  of  a  big  centrifugal  pump  operated  by  a  traction 
engine. 

I  Ia. MILTON 

lii  proportion  to  its  si/e,  Hamilton,  suffered  worse  than 
Dayton,  both  in  loss  of  life  and  property.  To  an  outsider 
the  outlook  was  completely  disheartening,  but  with  the 
mottoes  "Stick  to  Hamilton"  and  "Cheer  up  and  clean  up," 
the  plucky  people  went  to  work.  This  city  is  supplied  with 
gas  and  electricity  by  the  Hamilton  Utilities  Company,  of 
which  Mr.  K.  M.  Peters  is  president,  and  with  electricity 
for  street  lighting  and  commercial  service  by  a  well  designed 
municipal  plant  in  charge  of  Mr.  James  O'Toole.  The 
private  company  engaged  Mr.  J.  1'".  Shoemaker,  of  Cincin- 
nati, as  its  electrical  engineer  of  rehabilitation,  and  at  the 
municipal  plant  Mr.  W.  W.  Brownell,  of  the  Cincinnati 
plant  of  the  Allis-Chalmers  Company,  was  called  in  as  ex 
pert. 

The  generating  plant  of  the  Utilities  Company  is  at  tin: 
by-product  plant  of  the  Hamilton-Otto  Coke  Company, 
2  miles  north  of  the  center  of  Hamilton.  Here  there  was 
7  ft.  of  water  on  the  engine-room  floor.  Service  from  this 
plant  was  interrupted  on  March  25  and  was  not  resumed 
for  two  weeks. 

On  April  2  some  temporary  street  lighting  on  llii;!i 
Street  was  afforded  by  the  Ohio  Electric  Railway,  which 
rigged  up  bunches  of  five  incandescent  lamps  in 

There  is  practically  no  underground   electrical   const 
tion   in   Hamilton,   and    poles   and    wires   were   down    in   all 
directions. 

The  Hamilton  municipal  electric  and  pumping  plant  is  on 
Third  Street,  not  far  from  the  river.  Il  contains  three  Hid- 
lock  three  phase,  60-cycle  generators,  driven  b)  hori 
piston  engines  and  with  a  combined  rating  of  about  [000  kw. 
Here  the  water  stood  15  ft.  over  the  engine-room  door  on 
March  26.  Mr.  O'Toole  and  Mr.  Brownell  hoped  to  give 
service  by  April  9.  The  greatest  delay  was  occasioned  by 
the  rehabilitation  of  the  overhead  wires,  which  were  in  a 
sad  tangle.  The  damage  to  the  municipal  planl  was  esti 
mated  at  $75,000 

On  April  4  it  was  reported  at  the  municipal  plant  that 
there  was  sufficient  coal  on  hand  for  a  week  for  opei 
at  no  load  or  very  light  In, id  for  drying  out  generators  and 
current  regulators.  Unless  the  railroads  gel  in  shape 
quickly,  shortage  of  coal  will  cause  the  shutting  down  of  a 
number  of  public-utility  plants  in  southwestern  Ohio. 


PlQUA 

Piqua,  a  small  ci  Dayton,  on  the  Miami  River, 

was  also  hit  hard  by  the  flood.  The  loss  of  life  here  was 
especially  high  in  proportion  to  the  size  of  the  town.  The 
Miami  Light,  Heat  &  Lower  Company  of  Piqua  is  owned 
by  the  Dayton  Power  &  Light  Company.  The  water  rose 
to  the  engine-room  floor  and  put  the  boilers  out  of  service. 
The  station  was  unable  to  furnish  electricity  for  tin r- 
hours.  Mr.  Mason  Lytle  is  the  superintendent  of  the  Piqua 
company.  When  he  managed  to  find  time  to  get  through  to 
Dayton  he  reported  to  Mr.  Tait  that  Piqua,  electrically  and 
figuratively  speaking,  was  disfigured  but  still  in  the  ring 
and  that  the  city  stood  in  no  need  of  outside  assistance  of 
an   electrical   nature. 

Springfield 

Springfield  was  comparatively  fortunate,  at  least  50  far 
as  its  electric-service  enterprises  are  concerned.  Mr.  Weare 
Parsons,  general  manager  of  the  Springfield  Light,  Heat 
&  Power  Company,  told  the  Electrical  World  representative 
on  April  I  that  he  judged  that  $2,000  would  cover  the  flood 
damage  to  his  company's  generating  station.  Service  was 
interrupted  only  four  hours.     But  here,  as  elsewhere  in  the 
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!   district,   great    difficulty   is   -  getting 

coal,  and  there  is  no  immediate  prospect  of  relief.  The 
railroads  are  badly  crippled  themselves,  and  there  seemed 
at  the  date  mentioned  no  pro  etting  coal  within 

two  or  three   weeks       ["hi    Stati    has  o  red   fuel 

and    available    railroad    service    where    it    is    tii 
desperately  needed,  and  the  utilities  are  for  the  time  being 
left  to  do  the  best  they  can.      This  situation   may  result  in 
the  shutting  down   of  some  plants  not  directly 
the  flood. 

Fremon  1 

I  arlier  report.-,  of  the  damage  to  the  Sandusk) 
■    Company's    plant    at    Fremont    « 
The  W.  11.  Schotl  I  on  ich  has  chat 

the  construction  of  the  plant,  reports  that  only  a  portion  of 
one  of  the   wing   walls 

water    and   debris   cause  old   dams   breaking    up- 

stream. 

Water   got   into  the  basement   of  the   u. 
and    a    short    time   will    he    required    for   the   insulatioi 
wires  laid  in  the  doors  and  walls  to  dry  before  this  portion 
of  the  building  is  finished.     A  few  construction  tools  were 
washed  away  and  shipment  of  material   I  were 

delayed.      The  power  plant,  which  was  to  have  been  finished 
about   April   jo,  will  probably  be  delayed  in  its  completion 
two   weeks.      N'one   of  the  electrical   machinery   was 
damaged,  nor  did  the  building  or  the  dam  suffer. 
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Boatmen  Enjoined  from  Mooring  Craft  to  Electric- 
Light  Poles 

Following  proceedings  before  Judge  Quarles,  the  Louis- 
ville (Ky.)  Lighting  Company,  during  the  recent  Ohio 
River  floods,  secured  a  novel  injunction  against  local  own- 
ers of  river  boats,  enjoining  the  defendants  from  mooring 
any  sort  of  water  craft  to  the  company's  poles  along  the 
river  front.  Under  ordinary  conditions  at  the  Ohio  falls, 
these  poles  are  far  above  the  water's  edge,  but  the  flood 
stage  induced  among  the  river  men  the  practice  of  tying 
their  craft  to  the  nearest  poles,  endangering  this  equipment 
when  swells  in  the  river  caused  the  captive  boats  to  tug  at 
their  moorings. 

Edison  Talking-Picture-Machine  Demonstration 

At  a  joint  meeting  of  the  American  Institute  of  Elec- 
trical Engineers,  the  American  Society  of  Mechanical  En- 
gineers and  the  American  Institute  of  Mining  Engineers, 
held  in  the  Engineering  Societies  Building,  New  York,  on 
April  4,  the  recently  improved  Edison  talking  moving 
pictures  were  strikingly  demonstrated.  The  speakers  of 
the  evening  were  Mr.  John  W.  Lieb,  Jr.,  who  outlined 
the  development  work  in  stroboscopic  phenomena  especially 
as  exemplified  in  motion  pictures,  and  Mr.  M.  R.  Hutchin- 
son, chief  engineer  of  the  Edison  Laboratory,  who  ex- 
plained some  of  the  problems  involved  in  making  motion- 
picture  films  of  an  educational  nature  and  called  attention 
to  the  highly  satisfactory  results  now  obtained  in  com- 
bining the  phonograph  with  the  motion-picture  machine. 

Although  the  arrangement  of  the  apparatus  installed  tem- 
porarily in  the  auditorium  differed  somewhat  from  that 
used  in  motion-picture  theaters,  yet  excellent  synchron- 
izing was  secured  between  the  phonographic  reproduction 
and  the  motion  picture.  The  phonograph  was  motor-driven 
at  constant  speed,  while  the  picture  was  hand-driven  at 
exactly  the  same  relative  speed.  The  condition  of  syn- 
chronism was  determined  by  the  motion-picture  machine 
operator  by  purely  audible  means ;  he  was  guided  in  main- 
taining exact  synchronism  when  once  established  by  means 
of  a  speed-setting  pulley  driven  by  belt  from  the  shaft  of 
the  phonograph.  A  braking  mechanism  prevented  the 
speed  of  the  motion-picture  machine  from  exceeding  that 
of  the  phonograph,  while  at  a  lesser  speed  the  operator  was 
conscious  of  a  lack  of  resisting  torque  in  the  manual  - 
driving  mechanism. 

Governor  Sulzer  Urges  State  Control  of  Niagara 
Water-Power 

In  a  special  message  to  the  New  York  State  Legislature, 
Governor  Sulzer  urges  recognition  of  the  State's  right  to 
the  control  of  the  waters  of  Niagara,  declaring  that  federal 
regulation  is  properly  limited  to  matters  affecting  only  the 
navigability  and  commerce  of  the  stream.  The  Governor's 
views  include  those  of  Attorney-General  Carmody,  who,  in 
a  report  to  the  chief  executive,  makes  the  following 
statements : 

"The  title  to  the  center  of  the  Niagara  River,  both  in  the 
bed  of  the  stream  and  in  the  waters  that  pass  over  it,  is  in 
the  State  of  New  York,  subject  also  to  federal  control  in 
the  interest  of  commerce  and  for  the  purpose  of  protecting 
the  navigability  of  the  stream.  Federal  control  under  the 
Constitution  is  limited  to  these  two  purposes  and  the 
federal  government  has  no  power  to  regulate  the  diversion 
of  water  for  power  purposes  other  than  that  expressly  given 
it  in  the  Constitution. 

"The  State  has  during  the  last  two  years  vigorously  op- 
posed the  principle  of  federal  control  as  embodied  in  the 
Burton  act,  which  expired  on  March  4,  1912,  since  which 
time  there  has  been  no  federal  control." 

Attorney-General  Carmody  goes  at  length  into  the  opera 


lions  of  the  twu  companies  and  says  that  they  are  operat- 
ing under  federal  grants  and  acts  of  the  New  York  Legis- 
lature, but  he  maintains  that  whatever  rights  the  com- 
panies have  to  divert  water  from  the  Niagara  River  must, 
be  justified  by  riparian  ownership  and  not  by  any  grant 
from  the  Legislature.  He  holds  this  same  opinion  concern- 
ing grants  made  under  the  Burton  act. 

But  he  points  out  that  neither  company  as  a  riparian 
owner  has  the  right  to  divert  the  water  as  is  done  at  pres- 
ent, basing  this  belief  on  the  fact  that  neither  company  pays 
the  State  any  revenue,  as  do  the  Canadian  companies  across 
the  river.  He  suggests,  in  conclusion,  however,  the  ad- 
visability of  imposing  a  special  franchise  tax  upon  the 
franchises  received,  or  upon  the  profits  of  the  companies, 
until  the  State  adopts  a  policy  of  dealing  with  the  surplus 
waters  of  navigable  streams. 


Invention  of  Suspension  Insulator 

The  Court  of  Appeals  of  the  District  of  Columbia  handed 
down  a  decision  on  April  7  on  the  appeal  brought  before  it 
in  the  case  of  Edward  M.  Hewlett,  appellant,  versus  Louis 
Steinberger,  appellee,  affirming  the  decision  of  the  Com- 
missioner of  Patents  and  awarding  to  Steinberger  priority 
of  invention  of  a  disk  strain  insulator  comprising  sus- 
pension members  partially  enveloped  by  a  mass  of  insulat- 
ing material  and  having  a  disk  portion  provided  with  annu- 
lar collars  or  flanges  extending  in  opposite  directions  there- 
from and  generally  parallel  with  the  suspension  members. 
The  decision  of  the  Commissioner  of  Patents  was  given 
quite  fully  in  the  Electrical  World,  Dec.  21,  1912,  page  1300. 


National   Forest   Water-Power  Rights   Sustained 
Under  Early  Claim 

Judge  John  A.  Marshall  of  the  United  States  Court  at 
Salt  Lake  City  has  sustained  the  Utah  Light  &  Power 
Company  in  its  defence  in  the  government's  suit  against 
it.  The  government  contended  that  the  company  did  not 
have  the  right  to  establish  and  maintain  certain  pipe  lines, 
flumes,  reservoirs,  tramways,  conduits,  telephone  or  trans- 
mission lines  upon  national  forest  reserves  without  com- 
plying with  the  regulations  respecting  a  permit. 

The  company  contended  that  it  had  obtained  its  rights 
under  Section  2339,  Revised  Statutes  of  the  United  States, 
which  was  enacted  in  the  6o's  for  the  benefit  of  mining 
companies  and  gave  the  right  to  establish  various  acces- 
sories to  mining,  milling,  etc. 

Judge  Marshall  held,  in  the  matter  of  the  complaint 
against  the  company's  operations  in  the  Cache  forest,  af- 
fecting the  plant  in  Cache  County,  that  the  flume  and 
reservoir  had  been  established  prior  to  the  proclamation 
of  the  government  establishing  the  forest  reserve  and  that 
the  company  had  a  right  to  maintain  them. 


Massachusetts  Legislative  News 
The  committee  on  public  lighting  gave  a  hearing  at  Bos- 
ton, April  1,  upon  the  proposed  codification  of  laws  relating 
to  gas  and  electric  companies.  The  chief  point  dscussed 
was  the  question  of  giving  mandatory  and  initiative  powers 
to  the  Gas  and  Electric  Light  Commission  in  respect  to- 
rates,  a  plan  recommended  by  the  Boston  Chamber  of  Com- 
merce. Mr.  Everett  W.  Burdett,  of  Boston,  counsel  for  the 
Massachusetts  Electric  Lighting  Association,  and  ex-Attor- 
ney-General A.  E.  Pillsbury,  representing  the  Massachusetts 
gas-lighting  interests,  opposed  this  enlargement  of  the 
board's  powers  on  the  ground  that  its  present  scope  of 
authority  enables  rate  questions  to  be  dealt  with  adequately. 
It  was  pointed  out  that  the  establishment  of  the  plan  would 
carry  with  it  a  large  staff  of  official  investigators. 
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The  Wisdom  of  State-Wide  Regulation 

"]  am  fully  convinced  that  the  only  practical  regulation 
of  public  utilities  is  by  the  state,"  declared  Mr.  W.  L. 
Huggins,  an  attorney  of  Emporia,  Kan.,  in  a  recent  address 
before  a  local  club,  in  which  he  discussed  the  history  of 
utility  regulation  and  the  provisions  of  the  Kansas  com- 
mission law.  Mr.  Huggins  is  a  member  of  the  legal  staff 
of  the  Emanuel  syndicate,  which  leases  and  0] 
Emporia  municipal  plant, 

"Regulation  by  local  communities,"  continued  the  speaker, 
"will  cause  interminable  and  constant  friction  between  the 
public  utility  and  the  community  which  it  serves  and  will, 
•therefore,  fail  to  be  beneficial  to  either.  But  slate  regula- 
tion by  a  utilities  commission  will  be  found  not  only  hi 
but  fair  to  the  public  and  just  to  the  investors  in  public- 
utility  securities.  If  we  expect  good  sen  i  onable 
rates,  we  must  be  fair  to  the  investors  in  public-utility 
concerns.  The  building  of  public  utilities  and  the  operation 
of  them  thereafter  at  reasonable  1  public  both 
demand  cheap  money.  In  order  to  money  you 
must  give  adequate  security.  The  almost  universal  custom 
is  to  issue  and  sell  bonds.  In  order  to  sell  these,  the  pur- 
chaser must  be  assured  that  his  investment  will  be  pro- 
tected; otherwise  the  investments  in  public  utilities  would 
be  a  mere  speculation  and  no  prudent  man  would  invest 
his  money  in  such  an  enterprise  at  a  low  rate  of  interest. 
The  public  utilities  commission  law  offers  this  protection 
in  two  ways:  First,  by  absolutely  prohibiting  the  issuance 
of  stocks  and  bonds  based  upon  what  has  been  commonly 
■called  'water';  no  issue  of  stocks  and  bonds  is  permitted 
under  the  public-utility  law  unless  approved  by  the  com- 
mission. Secondly,  protection  is  given  to  the  investor  be 
cause  reasonable  rates  and  just  regulations  are  assure. I 
to  the  public  utility  by  the  public  utilities  commission 


Public  Service  Commission  News 

California  Com  m  issiok 
The  engineering  department  of  the  1  alifornia  Railroad 
Commission  is  investigating  telephone  interference  by  high- 
tension  transmission  lines  within  the  State.  The  power, 
telephone  and  telegraph  companies  are  aiding  the  com 
mission    in    its    study    of    conditions. 

Wisconsin    Commission 
\iterjj.\e  years  of  experience  with  the  standards  for  gas 
ami   electric   service    111    the   Stale   of   Wisconsin   as    fixed   l>\ 

the  Railroad  Commission  in  us  order  of  July  24,  1908,  the 
commission  is  satisfied  that  certain  of  these  standards  are 
now  inadequate  and  in  need  of  adjustment  and  revision. 
As  the  conditions  are  such  as  to  warrant  the  cooperation 
of  all  gas  and  electric  utilities  operating  in  the  State,  the 
commission  lias  ordered  that  a  public  hearing  iii  the  mattei 
he  held  at  Milwaukee  April  22,  at  which  time  an  attempt 
will  be  made  to  establish  reasonable  rules,  regulations,  speci 
fications  and  standards  of  gas  and  electric  service.     Ml  pub 

lie    utilities  concerned    have    been    invite. 1    to    attend    and    to 
take   part    ill   the  discussion. 

\i  u  York  (  !om  m  issions 
I  be  Public  Service  Commission,  Second  District,  on 
complaint  of  the  Buffalo  Gas  1  ompanj  against  the  citj 
.1  Buffalo  has  filed  an  order  fixing  the  maximum  rate 
for  manufactured  gas  supplied  to  the  city  at  90  cents  per 
1000  cu.  11.  The  commission  was  not  asked  in  tin-. 
to  fix  the  price  to  be  charged  to  individuals  01  corporations 
other  than  the  municipality.  At  the  present  time  the  rate 
charged  to  the  public  generally   For  manufactured  gas  is 

$]    per    1000  CU,    ft. 

The  Public  Service  Commission,  Second  District,  has 
rendered  its  decision  in  the  complaint  of  the  cit)  of  Buffalo 
against  the  Cataract  Power  8  Conduit  Company  and  the 
Buffalo  General  Electric  Company,  ordering  in  the  ca 


the  first-named  company  a  horizontal   percentage   from  the 
existing  rate  of  28  per  cent  and   in  the  case  of  the  other 
company   an   average    reduction    of    25    per   cent    up. 
basis  of  the  revenues  of   1911.     'J  he  commission   di 
attempt    to   interfere   with   the   price   paid   by   the   Cataract 
Power  &   Conduit   Company    to   the    .Niagara   Falls    1 
Company    for   energy   nor   did    it   find   any   reason    for  dis- 
turbing the  contract  exiting  between  the  Cataract  Power 
&  Conduit  Company  and   the    International   Railway   Com- 
pany.     The  very  elaborate  opinions  prepared  in  both  cases 
by    Chairman    Stevens    were    adapted    by    the    commission. 
and  inasmuch  as  only  a  very  general  summary  will  be  avail- 
abli    until  thi    report  is  pruned,  the  technical  questions  aris- 
ing out  of  "going  concern"  value,  general  amortization  and 
like   matters   cann  at    this   time.      In   the 

case  of  the   Buffalo   I  leneral   Electric   Company   the 

in   prescribes  a  maximum   rate  based  upon  a  d: . 
of  the  consumers  into  ted  by  the  company 

itself— namely,  into  residence  lighting,  general  lighting, 
vice,  large  motor  service  and  lighting 
.  and  municipal  lighting.  The  average  reduction  to 
residence-lighting  customers  is  33  per  cent,  to  general- 
lighting  customers  28  per  cent,  to  general-motor-service 
customers  32.7  per  cent,  to  large  lighting  and  motor-service 
customers  33.2  per  cent,  Eot  street  arc  lighting  10  per  cent, 
with  no   reduction  in  im  I   no  reduc 

lion  in  special  and  feature  Igliting.  The  maximum  rate 
for  all  lighting  is  7  cents.  For  residence  lighting  the 
rate  is  as  follows:  7  cents  per  kw-hr.  for  the  first  sixty 
hours'  use  of  maximum  demand.  4  cents  for  the  next  120 
hours'  use  and  [.5  cents  per  kw-hr.  for  the  remainder,  the 
maximum  demand  n  as  one-quarter  of  the  cob- 

I  lighting  load,  which  is  to  be  determined  by  inspec- 
tion. For  general  lighting  the  rat.  r  residence 
lighting    except   that    the    maximum    demand    is    taken    as 

alf  of  the  connected  load.  For  general  motor  service 
the  rate  is  7  cents  per  kw-hr.  for  the  first  thirty  hours 
of  maximum  demand.  3.5  cents  per  kw-hr.  for  the  next 
forty  hours'  use  of  maximum  demand  and  I  cent  for  the 
remainder.  For  street  lighting  a  reduction  has  been  made 
in  arc  lamps  from  $56  a  year  to  $50  a  year  and  from  $75 
a  vear  to  $69  a  year.  About  one-third  of  the  reduction 
in  the  Buffalo  General  Electric  Company's  case  is  due  to 
the  fact  that  the  price  paid  by  it  to  the  Cataract  P 
&  Conduit  Company  for  electricity  is  reduced  about  $90,000. 


Current  News  Notes 

\i    loMoitn  ^       I  \  1  BRES    -       INVESTII 

Owing  to  both  the  increasing  price  oi  gasoline  as  fuel  for 
automobiles  and  the  lowering  quality  of  the  distillate  now 
furnished,  the   National  Association  of  Automobile  Manu- 
facturers has  authorized  the  Automobile  Engi- 
to  undertake  a  thorough  investigation,  includii 
h   work,  on  the  general  subjects  of  auton 
the  immediate  applicability  of                      d  other  petn 
products  and  the  possibilitii  - 
even  gasolim 

Electrk     Water-Works    Pumping       If 

offered   by   Alderman   I-ipps  is  adopted  thi  .'il  of 

Chicago   will   set   in   motion   an   in1 

parative  merits  of  electric  and  steam  pumps  in  water-works 
stations  in  '  hie  igb       hi     ■     lution,  which  for  some  - 

:  to  the  ti; 

missioner  of  public  wor'  ration 

trie  pumps  at  the  Twent  street  pumping 

ring    this    with    similar  'earn    pumps,   the 

relative   economy  and  efficiency  of  the  two  kinds  of   serv- 
ice  are   to  be   ascertained. 
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<   ARNEGIE    $1,000,000    GlFT    TO    TECHNICAL    SCHOOL. — Mr. 

Andrew  Carnegie  has  presented  $1,000,000  in  cash  to  the 
Carnegie  Technical  Schools  of  Pittsburgh,  Pa.,  bringing  his 
total  endowment  to  date  up  to  $8,000,000.  The  philanthro- 
pist's former  gifts  were  in  the  form  of  bonds. 

*  *     * 

Electric  Vehicle  Association  of  America. — The  pub- 
licity committee  on  the  national  co-operative  advertising' 
campaign  of  the  Electric  Vehicle  Association  of  America 
has  begun  active  solicitation  for  contributions  to  the 
1913-14  fund.  It  is  the  aim  of  the  committee  to  raise 
$75,000  this  year,  $15,000  of  which  has  already  been  pledged 
on  personal  solicitation.  Last  year  the  amount  raised  was 
$41,036.52. 

*  *     * 

High-Powered  Radio  Signaling. — Since  the  appearance 
in  our  columns  on  April  5  of  an  article  on  the  United  States 
Navy  wireless  station  we  have  learned  that  the  Salon  not 
only  heard  but  easily  copied  messages  from  the  Arlington 
station  at  night  while  she  lay  at  Gibraltar.  In  our  comment 
upon  this  article,  on  page  698,  it  is  stated  that  by  using 
waves  6000  m  in  length  transmission  might  be  effected  over 
500  miles.  In  view  of  the  fact  that  the  actual  transmis- 
sion distance  exceeded  1300  miles  the  error  in  the  state- 
ment is  obvious ;  the  distance  should  have  been  given  as 
5000  miles. 

*  *     * 

Electrical  Cables  for  Panama  Canal. — The  work  of 
pulling  in  the  cables  for  lighting,  power  and  control  of  the 
Panama  Canal,  now  under  way,  is  expected  to  be  com- 
pleted by  June  of  this  year.  The  control  and  motor-opera- 
tion systems  will  necessitate  the  pulling  of  246  miles  of 
lead-covered  cable  through  vitrified  clay  ducts  which  have 
been  laid  at  the  Gatun  and  Pedro  Miguel  locks  and  are  now 
being  laid  at  Miraflores.  The  pulling  will  be  accomplished 
by  means  of  an  electrically  driven  winch  enabling  900  ft. 
length  of  No.  0000  B.  &  S.  gage  cable  (about  2  in.  in  out- 
side diameter)  to  be  handled  at  one  time,  as  against  300  ft. 
lengths  by  other  methods.  In  addition,  about  112  miles  of 
wire  will  be  employed  for  the  lighting  systems. 

*  *     * 

Volta's  Electrical  Instruments. — Several  pieces  of 
electrical  apparatus  constructed  by  Volta  during  his  early 
electrical  experiments  were  discovered  recently  by  Sir 
Henry  Norman,  a  member  of  the  British  Parliament,  in  a 
little  curiosity  shop  in  an  out-of-the-way  section  of  a  small 
Italian  town.  The  uncle  of  the  shopkeeper  was  Volta's 
cook  and  body  servant  for  thirty  years.  On  the  death  of 
the  scientist  he  left  much  of  his  experimental  apparatus  with 
this  servant,  and  it  has  since  passed  down  from  generation 
to  generation.  The  collection  comprises  a  cupboard  full  of 
old  apparatus,  a  number  of  books,  portraits,  papers  and  let- 
ters and  some  personal  and  domestic  articles.  Sir  Henry 
Norman  suggests  that  the  collection  be  purchased  and  pre- 
sented to  the  Royal  Institution  to  remain  alongside  Fara- 
day's original  apparatus. 

*  *     * 

"Wireless  Station"  Without  Ground  Connection. — 
The  new  wireless-telegraph  station  at  Freemantle,  Aus- 
tralia, which  has  just,  opened  communication  with  Sydney, 
across  200  miles  of  the  Australian  continent,  is  operated 
without  a  ground  connection,  in  the  ordinary  sense.  Free- 
mantle  has  absolutely  no  rain  during  the  seven-month  sum- 
mer season,  and  the  ground  water  is  at  a  great  depth  below 
the  surface.  On  account  of  the  resulting  extreme  dryness 
of  the  climate  a  satisfactory  ground  connection'  for  the  sta- 
tion could  not  be  established  readily.  Accordingly,  an  in- 
sulated counterpoise  is  employed  instead,  constituting  the 
lower  element  of  the  electrically  vibrating  circuit  of  which 
the  antenna  is  the  upper.  The  counterpoise  consists  of 
about  100  insulated  wires  radiating  out  from  the  antenna 
tower  and  joined  and  supported  by  three  concentric  circles 
of  wire. 


SOCIETY  MEETINGS 

Factory  Heating  and  Lighting. — At  a  local  meeting  of 
the  American  Society  of  Mechanical  Engineers  to  be  held 
at  the  Sheffield  Scientific  School,  New  Haven,  Conn., 
3  p.  m.  April  16,  Mr.  A.  C.  Staley  of  the  mechanical  engi- 
neering department  will  read  a  paper  on  "Factory  Heating 
and  Ventilation."  Following  intermission  and  dinner,  Mr. 
C.  E.  Clewell  will  at  7:30  p.  m.  present  a  paper  on  the 
subject  of  "Factory   Lighting." 

*  *     * 

Philadelphia  Section  of  Illuminating  Engineering 
Society. — At  a  meeting  of  the  Philadelphia  Section  of  the 
Illuminating  Engineering  Society  on  March  28  in  the  Penn- 
sylvania Academy  of  the  Fine  Arts  Mr.  M.  Luckiesh  deliv- 
ered a  lecture  on  the  subject  of  "Light  and  Art."  The 
effects  of  direction,  color  and  quantitative  distribution  of 
lights  on  objects  of  architecture  and  sculpture  and  on  paint- 
ings were  demonstrated  by  the  speaker. 

*  *     * 

Institute  of  Radio  Engineers. — At  a  meeting  of  the 
Institute  of  Radio  Engineers  on  April  2,  Messrs,  A.  E.  Seelig 
and  F.  van  der  Wonde,  of  the  Atlantic  Communication  Com- 
pany, presented  a  paper  on  the  Sayville  (L.  I.)  high-power 
radio-telegraph  station.  The  description  was  of  a  general 
rather  than  purely  technical  nature  and  was  illustrated  by 
a  number  of  good  lantern  slides.  Much  interest  was  shown 
in  the  paper,  and  the  extended  discussion  was  for  the  most 
part  in  the  form  of  questions.  In  the  absence  of  the  presi- 
dent, Mr.  G.  W.  Pickard,  the  chair  was  taken  by  Mr.  R.  H. 
Marriott,  who  commented  upon  this  paper  as  the  first  de- 
tailed description  of  a  powerful  radio  plant  to  be  made  pub- 
lic by  presentation  before  a  general  engineering  body.  A 
vote  of  thanks  was  extended  to  the  authors  by  the  Institute. 
The  next  meeting  will  be  held  at  Fayerweather  Hall,  Co- 
lumbia University,  on  May  7. 

*  *     * 

Parallel  Sessions  for  Galveston  Convention,  May 
21-24. — The  ninth  annual  convention  of  the  Southwestern 
Electrical  and  Gas  Association,  at  Galveston,  Tex., 
May  21-24,  will  be  a  four-day  meeting  instead  of  three 
days  as  heretofore,  since  the  association  has  so  increased 
in  scope  and  numbers  as  to  necessitate  more  time  for  its 
proceedings.  In  addition,  it  has  been  found  necessary  to 
have  "parallel  sessions"  for  electrical,  gas  and  accounting 
members.  One  full  session  will  be  given  up  to  the  supply 
men,  to  be  followed  with  a  Jovian  rejuvenation.  A  large 
attendance  is  anticipated  from  the  East  and  North.  Two 
special  cars  have  already  been  reserved  from  St.  Louis  to 
Dallas,  where  it  is  expected  to  "hitch  on"  enough  Texas 
delegates  to  make  a  solid  "convention  train"  through  to 
Galveston.  Mr.  H.  S.  Cooper,  405  Slaughter  Building. 
Dallas.  Tex.,  is  secretary  of  the  Southwestern  Electrical 
and  Gas  Association. 


Sons  of  Jove  at  Pittsburgh. — At  the  luncheon  of  the 
Jovian  League  of  Pittsburgh,  held  at  the  Fort  Pitt  Hotel, 
April  3,  Mr.  J.  C.  McQuiston,  manager  of  the  Westinghouse 
department  of  publicity,  read  a  paper  on  the  subject  of 
"Efficiency  in  Local  Advertising."  This  paper  was  originally 
presented  before  the  Society  for  Electrical  Development  at 
New  York  City,  March  5,  and  was  repeated  at  the  request 
of  the  Jovian  League.  The  remarks  on  the  electrical  pages 
in  newspapers  brought  forth  considerable  discussion.  On 
motion  a  committee  was  appointed  to  consider  the  matter 
of  electrical  advertising  for  Pittsburgh.  Statesman  M.  F. 
Knapp  naming  as  members  Messrs.  F.  R.  Fortune,  chair- 
man ;  George  W.  Smith  and  J.  C.  McQuiston.  Statesman 
J.  Crawford  Bartlett,  of  Philadelphia,  was  also  present  at 
the  meeting  and  gave  an  interesting  account  of  what  is 
being  done  in  the  Quaker  City  to  push  the  sale  of  electric 
les. 
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Swiss  Hydroelectric  Developments 


Statistical  data  on  water-power  developments,  with 
comparison  of  steam  and  gas-electric  plants  and 
transmission  systems — Notes  on  some  typical  plants 


TT 


^E  pioneer  hydroelectric  plant  in  Switzerland  is  thai 
at  Ileerbrugg,  in  the  district  of  St.  Gall,  built  in 
1887.  Hydraulic  stations  for  production  of  elec- 
tricity have  since  sprung  into  existence  in  all  parts  of  the 
country.  In  191 1  there  were  783  plants  in  operation.  Of 
this  number  473  were  distributing  systems.  Of  the  gener- 
ating systems  233  were  wholly  or  partly  hydroelectric  sta- 
tions and  only  yy  were  steam  or  gas  plants.  Comparing  the 
above  figures  with  those  of  only  one  year  previous,  when 
there  were  675  electric  plants,  383  of  which  were  distribut- 
ing systems,  228  hydroelectric  generating  stations  and  64 
steam  or  gas-electric  plants,  it  will  be  seen  that  there  was 
an  increase  of  108  plants  in  one  year. 

Though  there  were  only  seventy-seven  steam  or  gas 
plants,  all  of  which  are  small,  many  of  the  hydroelectric 
works  have  auxiliary  steam  or  gas  engines  as  Stand-by 
equipments.  Some  of  the  most  important  sources  of  water- 
power  are  rivers  supplied  by  glacial  waters  which  at  certain 
times  of  the  year  are  very  low.  The  Rhine  River,  for  in- 
stance, at  the  point  where  the  important  Laufenburg  plant 
is  being  constructed,  ordinarily  discharges  from  132,000 
gal.  to  176,000  gal.  of  water  per  second,  but  the  flow  is 
reduced  to  about  60,000  gal.  during  nearly  two  months  each 
year. 


In  addition  to  the  power  plants  enumerated  above  there 
are  many  isolated  plants  which  furnish  energy  to  individual 
factories  or  small  railways. 

Legislative   Protective   Mkasukes 

The  federal  government  has  long  realized  the  great  im- 
portance to  Switzerland  of  proper  legislation  to  protect  the 
waters  and  prevent  foreign  firms  from  securing  control 
over  the  rivers  and  streams.  In  1906  a  resolution  was 
passed  to  the  effect  that  no  concession  for  the  transmission 
into  a  foreign  country  of  electricity  generated  by  water- 
power  within  Switzerland  should  be  granted  without  the 
approval  of  the  Federal  Council.  Such  concessions  would 
be  approved  only  in  case  the  energy  was  not  needed  in  the 
Confederation,  and  grants  of  twenty-year  duration  were 
allowed,  but  these  could  be  withdrawn  at  any  time  that 
public  necessity  demanded  such  action.  In  the  district  of 
Ticino,  on  the  Italian  border,  concessions  had  been  granted 
for  the  sale  of  energy  to  Italy,  and  it  was  feared  that  if 
similar  arran  utile   by   other   boundary  dis- 

tricts for  granting  such  rights  to  German,  Austrian  and 
French  firms,  Switzerland  in  time  would  be  unable  to 
obtain  the  power  required  for  its  own  uses. 

As  new  fields  were  constantly  being  developed  for  elec- 
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trical  enterprises  and  the  proposal  to  electrify  the  entire 
system  of  federal  railways  was  actively  advocated,  popular 
opinion  urged  that  further  legislation  upon  the  subject 
should  be  adopted.  By  an  amendment  to  the  national  con- 
stitution in  1908  the  Federal  Council  thus  obtained  nominal 
control  over  the  utilization  of  hydraulic  power,  and  the 
transmission    of    water-power,    or    electric    energy    derived 
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therefrom,  into  a  foreign  country  was  prohibited  except 
when  a  special  license  was  granted  by  the  council. 

The  districts  retain  the  right  of  taxation,  fixing  conces- 
sion fees  and  making  such  restrictions  as  may  seem  best 
adapted  to  the  general  welfare.  In  practically  all  cases  the 
district  governments  themselves  make  these  regulations,  but 
in  some  districts  the  community  or  town  officials  have  this 
authority.  Taxes  for  the  use  of  water-power  vary  in  the 
different  districts,  and  range,  on  an  average,  from  $0.60  to 
$1.16  per  hp-year. 

These  laws  in  no  way  give  the  government  a  monopoly 
over  the  use  of  rivers  and  streams  for  hydroelectric  pur- 
poses, and  when  the  proposed  electrification  of  the  state 
railways  takes  place  the  government  will  be  obliged  to  pur- 
chase either  the  energy  or  the  water  rights  for  stations  from 
the  various  districts  or  individual  owners. 

Prof.  W.  Wyssling,  of  Zurich,  one  of  the  foremost  author- 

TABLE    I RATING    OF   SWISS    GENERATING    PLANTS 


Rating  of  Plants,     Num- 
Kw  a                ber 

Total 
Produc- 
tion, 
Kw 

Rating  of  Plants.      Num- 
Kw                        ber 

Total 
Produc- 
tion. 
Kw 

97 
IS 
11 
4 
9 
2 
2 
8 

9,926 

12,407 
14,955 

9,770 
31,417 

9,040 
11,290 
62.671 

10,001-15,000 2         25,920 

15,001-20,000    1          18,800 

20,001-30,000 2         48.334 

30,001-40,000 1 

40.001-50,000 1 

39,470 

41,300 

4,001-5,000 

6,001-10.000 

Total 158 

3  55,300 

ities  on  the  subject,  estimated  that  Swiss  waters  are  capable 
of  furnishing  2,000,000  hp,  and  of  this  amount  from  500,000 
hp  to  700,000  hp  is  now  developed,  390,600  hp  being  used  for 
the  generation  of  electrical  energy. 

Some  idea  of  the  size  and  importance  of  the  Swiss  plants 
may  be  derived  from  Table  I,  which  includes  158  of  the  233 
existing  generating  stations. 

Cost  of  Installation 

Data  as  to  the  cost  of  the  plants  have  been  obtained  from 
303  electric  stations.  Of  this  number  178  were  generating 
plants  and  all  but  twenty  were  hydroelectric  works.  The 
output  of  these  178  plants  is  342,122  kw,  the  combined  cost 
of  their  hydraulic  installations  $39,677,133,  and  that  of  the 
electrical  part  of  their  plants  $32,370,803.     From  these  fig 


mil  that  the  average  cost  of  construction  of  the 

hydroelectric  plants  is  $210.62  per  kw  produced.  The 
cost  per  unit  of  production  is  considerably  greater  in  the 
-mailer  plants  than  in  the  large  ones.  For  example,  the 
kilowatt  cost  of  construction  of  the  plants  producing  less 
than  100  kw  was  $466.87;  of  plants  producing  100  kw  to 
00  kw,  $281.01 ;  of  plants  of  5000  kw  to  6000  kw,  $177.17, 
and  of  the  20,000-kw  to  30,000-kw  plants,  only  $161.35. 

While  only  158  of  the  equipments  from  which  data  have 
been  obtained  are  hydroelectric,  20  being  steam  plants  and 
the  remaining  125  distributing  systems,  it  may  be  interest- 
ing to  note  the  kinds  of  current  used,  which  will  give  an 
idea  of  general  conditions  prevailing  in  the  country.  Fifty- 
one  plants  have  only  direct  current,  210  have  alternating 
current,  and  42  have  both  direct  and  alternating  current. 
1  it  the  210  alternating-current  plants  the  great  majority 
use  the  three-phase  or  the  single-phase  and  the  three-phase 
systems. 

Of  the  132  plants  in  the  Confederation  employing  high- 
tension  transmission,  59  use  the  three-phase,  29  single-phase 
and  three-phase,  and  20  the  single-phase  system.  For  light- 
ing and  motor  service  three-phase  energy  is  used  by  the 
large  majority  of  plants. 

Ordinarily  2000  volts  or  4000  volts  is  employed  for  trans- 
mission. The  following  high-tension  systems  are  in  opera- 
tion :  the  Aigle  and  La  Goule  systems,  each  of  which  trans- 
mits energy  at  20,000  volts;  the  Rheinfelden,  Lucerne- 
Engelberg,  Wangen,  Fordola-Lugano  and  Neuchatel  sys- 
tems, 25,000  volts;  Thusis-Hauterive  system,  32,000  volts; 
Altdorf  and  Zurich-Albula  system,  each  40,000  volts;  the 
Beznau-Lontsch  and  Bernische  stations,  45,000  volts,  and 
the  Brusio  plant  50,000  volts,  all  of  these  being  alternating- 
current  systems.  The  Chaux  de  Fonds  and  Reseau  plants 
transmit  direct  current  at  from  14,000  volts  to  15,000  volts 
and  the  St.  Maurice-Lausanne  plant  at  25,000  volts. 

For  lighting  purposes  the  usual  emf  is  120  volts,  although 
thirteen  systems  use  240  volts. 

Length  of  Transmission  Lines 

There  are  181  plants  supplying  energy  to  distant  locali- 
ties by  overhead  transmission  lines,  the  total  length  of 
which  is  4604  miles.  The  longest  individual  line  is  that  of 
the  Kander-Hagnek  plant,  above  the  Lake  of  Thun,  452 
miles  in  length.  Besides  the  above  there  are  3896  miles 
of  overhead   distributing  lines  supplied  by  284  power  sta- 


FIG.    3 — INTERIOR    OF   THE    CAMPOCOLOGNO    PLANT 

tions.  The  largest  is  that  of  the  Hauterive  plant,  in  the 
district  of  Neuchatel,  measuring  623  miles.  Underground 
systems  are  rapidly  coming  into  use  in  Switzerland,  espe- 
cially in  the  large  cities,  as  is  shown  in  Table  II. 

Of  the  fifty-seven  plants  mentioned  in  the  second  column, 
twenty-four  had  less  than  1  km  (0.62  mile)  of  tube  line,  this 
being  also  true  of  forty-one  of  the  seventy-nine  plants  given 
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in  the  last  column.  The  longest  underground  transmission 
line  is  in  Geneva,  46  miles;  the  length  of  cables  is  greatest 
in  Zurich,  109  miles.  Zurich  also  possesses  the  longest 
underground  distributing  lines,  the  length  of  the  tubes  being 
no  miles  and  that  of  the  cables  590  miles. 


tariff  for  lighting  is  12  cents  per  kw-hr.  in  the  winter  and 
10  cents  in  the  summer,  and  for  motor  service  2  cents  to 
4  cents  per  kw-hr.  with  discounts  up  to  30  per  cent  for 
large  contracts. 

For    motor    service    the    following    monthly    prices    art 


The  latest  census  of  electrical  works  in  Switzerland  was     charged  in  Basel  for  alternating  current  of  50  cycles  and 
taken  in  1910,  when  it  was  found  that  there  were  606  water      500  volts:     Up  to  500  kw-hr.,  4.82  cents  per  kw-hr.;  from 


I'ABLE  H EXTENT  OF   UNDERGROUND  SYSTEMS   IN  SWITZERLAND 


Transmission 
Lines 

Distributing 
Lines 

1909 

1910 

1909 

1910 

57 
210 
413 
990 

57 

254 

444 

1.061 

77 

436 

1.367 

1,972 

79 

Total  length  of  tube  lines,  miles 

448 

turbines  in  operation  in  the  various  plants,  the  total  rating 
of  which  was  282,900  hp.  The  supremacy  of  the  hydraulic 
works  over  other  kinds  of  power  stations  is  shown  by  the 
fact  that  there  were  only  eighty-six  steam  engines  and 
seventy-nine  gas  engines  in  use.  The  census  returns  gave 
the  number  of  generators  in  the  country  as  850,  of  which 
335  were  direct-current,  80  single-phase,  and  435  polyphase 
current.  Their  total  generative  power  was  350,560  kw. 
There  were  also  ninety-eight  storage  batteries  installed  in 
seventy-five  plants,  with  a  combined  rating  of  22,470  kw-hr 
The  number  of  transformer  stations  was  5194,  containing 
9055  transformers,  with  a  total  rating  of  243,722  kw.  The 
largest  number  of  transformers  was  on  the  Geneva  sys- 
tem, where  143 1  were  in  use.  Several  small  isolated  plants 
have  not  been  included  in  the  above  figures.  They  would 
increase  the  amounts  given  by  about  7  per  cent. 

Statistics  for  1910  give  the  amount  of  power  used  for 
motors  as  160,000  kw,  that  used  for  lighting  as  106.500  kw, 
and  that  for  heating  and  cooking  as  27,300  kw.  The  num- 
ber of  50-watt  lamps  supplied  with  energy  was  2,130,000, 
as  compared  with  1,968,000  lamps  in  1909.     The  number  of 
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motors  was  31,640.  In  [910  there  were  183,677  purchasers 
of  electric  energy  in  Switzerland.  [41,996  using  energy  for 
lighting  purposes.  22,232  for  heating  and  cooking  anil  19,449 
for  motors. 

Rates 
Prices   of    energy    for    lighting    and    industrial    purposes 
differ  greatly  in  the  various  districts.  In  Berne  the  municipal 
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501  kw-hr.  to  1000  kw-hr.,  3.86  cents,  from   1001   kw-hr    to 
2000  kw-hr.,  2.89  cents;  for  2001  kw-hr.  or  more,  1.93  cents. 

Laufenburg  Power  Station 

When  completed  in  1914  the  Laufenburg  plant  will  be 
the  largest  hydroelectric  station  in  Switzerland.  It  is  being 
built  at  Laufenburg  on  the  Rhine.  About  50,000  hp  will 
be  developed  by  utilizing  the  fall  of  a  cataract  over  one- 
half  mile  in  length.  A  dam  with  four  sluicegates  is  being 
constructed  just  below  the  cataract,  raising  the  level  by 
26  ft.  to  35  ft. 

At  this  point  the  Rhine  discharges  from  132.000  gal.  to 
176,000  gal.  of  water,  which  during  two  months  of  the  year 
is  reduced  to  60,000  gal. 

The  power  station  will  contain  ten  turbines,  each  directl) 
coupled  to  a  5200-kw.  three-phase  generator.  The  voltage 
of  the  generators  will  be  between  6000  and  6600,  which  will 
be  raised  to  47,000  by  three-phase  transformers.  The 
sluicegates  of  the  dam  and  the  sluice  valves  of  the  turbines 
are  to  be  operated  by  motors  supplied  with  energy  from  a 
storage  battery. 

Brusio  Power  Stations 

The  Brusio  Power  Company  is  the  largest  hydroelectric 
firm  operating  at  the  present  tune  in  Switzerland.  It  util- 
izes the  mountain  streams  in  the  district  of  Graubunden. 
between  Campocologno  and  the  Lake  of  Poschiavo,  and 
the  glacial  waters  descending  into  the  Val  di  Pila  from 
the  celebrated  Bernina  Range.  The  company  has  three 
stations,  near  the  Italian  frontier,  and  the  energy  generated 
is  distributed  all  over  northern  Italy  by  the  I.ombardo  Elec- 
tric Company  of  Milan.  A  part  of  the  energy  is  used  by 
the  Bernina  Railway  and  the  remainder  for  lighting  and 
motor  service.  In  the  near  future  this  company  is  to  fur- 
nish energy  [or  moving  rolling  stock  on  the  Rhetique  Rail- 
road, 

1  he  Campocologno  plant,  the  largest  of  the  three,  of 
over  40,000  hp,  derives  its  water-power  from  the  Lake  of 
Poschiavo,  which  forms  a  natural  reservoir  of  2.640,000,000 
gal.  capacity  at  an  altitude  of  2900  ft.  Water  is  taken  from 
the  lake  by  mean-  of  a  siphon  earned  to  the  forebay  through 
a  tunnel  3.5  miles  in  length  cut  through  solid  rock.  From 
the    forebay   the  water   is  carried  through   five  steel   pipe 
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lines,  descending  the  mountain  side  in  straight  paths  to  the 
turbines.  The  length  of  each  headrace  is  over  one-hall 
mile,  with  an  average  diameter  of  2.5  ft.  The  head  of 
water  is  1300  ft.  The  power-house  equipmeni 
twelve  3200-hp  *  high-pressure  Pelton  turbines  directly 
coupled  to  7000-volt,  50-cycle,  three-phase  generators. 
There  are  also  four  250-hp  direct-current  exciters. 

The  Robbia  station  is  near  the  town  of  Poschiavo  and 
takes  in  water  at  Cavaglia,  at  an  altitude  of  5100  ft.  The 
water  is  carried  through  a  tunnel  383  yd.  in  length  and 
about  30  in.  in  diameter  to  the  tirrbines.  The  total  head 
of  water  is  1800  ft.  The  equipment  consists  of  two  units 
of  3000  hp  and  two  exciter  units  of  150  hp.  while  a  third 
unit  of  3000  hp  is  now  being  installed. 

The  energy  supplied  to  the  Bernina  Railway  is  tran-* 
mitted  at  23,000  volts  and  that  for  Italy  at  50,000  volts. 
The  two  power  stations  are  connected  by  a  high-tension 
line  over  9  miles  long,  operating  at  50,000  volts.  A  short 
distance  from  Campocologno,  on  Italian  territory,  is  a 
large  transformer  station,  belonging  to  the  Lombardo  Elec- 
tric Company,  which  is  connected  with  the  Campocologno 
plant  by  two  high-tension  lines,  one  being  a  7000-volt  un- 
derground line  and  the  other  a  50,000-volt  aerial  line.    Fr 

this  point  the  energy  is  carried  into  Italy  by  two  transmis 
sion  lines  each   112  miles  long. 

Two  new  dams  now  nearly  completed  will  increase  the 
capacity  of  the  Lakes  of  Bernina  by  storing  all  the  summer 
water  from  the  mountains  to  be  used  in  the  dry  winter 
season.  This  storage  will  create  an  additional  water  sup- 
ply of  2,640,000,000  gal.  One  of  the  dams  is  ^  ft.  high 
and  the  other  75  ft.  high. 

Albula-Zurich  Plant 
The  Albula-Zurich  power  plant,  owned  by  the  municipal- 
ity of  Zurich,  uses  the  water-power  of  the  Albula  River 
between  Sils  and  Alvaschein.  The  dam  is  built  near  tin- 
latter  town,  about  70  miles  from  Zurich.  From  the  basins 
the  water  runs  into  a  tunnel  4.5  miles  long,  with  a  cross- 
sectional  area  of  78  sq.  ft.,  which  carries  the  water  to  the 
forebay.  About  20,500  hp  is  developed  and  with  the  re- 
serve plant  24.600  hp.      The  plant  consists  of  right  3000-hp 
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ZURK  H 

turbo-generators  generating  three-phase  current  at  000 
volts,  which  is  stepped  up  to  47,000  volts  for  transmission 
to  Zurich.  The  conductors  are  carried  on  two  separate  lines 
of  poles,  or  masts,  the  sectional  area  of  the  conductor  being 
0.077  s1-  in-  Per  wire.  The  maximum  power  transmitted 
is  13,500  kw  at  47,000  volts,  corresponding  to  a  tension  .0 
40,000  volts  at  the  Zurich  end  of  the  line. 


This  plant  supplies  the  city  01,  Zurich  with  energy  for 
the  tramway  system,  lighting  and  motor  service.  Accord- 
ing to  the  terms  of  the  concession,  Zurich  must  deliver 
energy  to  some  of  the  towns  and  communities  interested 
in  tin.  watei  rights,  partly  gratis  and  partly  at  reduced 
prices.  The  energy  for  this  purpose  is  delivered  at  6000 
volts,  the  emf  being   Stepped   down   to  250  volts   for  distri- 


FIG.  7 — SWITCH  C0MPARTMEN1    IX    ALBULA  STATION 

bution.  At  Zurich  the  emf  is  stepped  down  to  6000  volts 
to  provide  for  feeding  the  primary  side  of  the  distribution 
network 

AlTIlORF    AND    AUGST-WHYLEN     STATIONS 

The  Altdorf  hydroelectric  plant  is  also  important  and 
interesting.  The  company  has  the  sole  right  to  use  the 
waters  of  the  three  streams,  Leutschach,  Intschialp  and 
Ami.  The  combined  drainage  area  of  these  rivers  is  esti- 
mated at  6313  sq.  miles.  The  outlets  of  a  small  lake  in  the 
neighborhood  are  stopped  by  dams,  making  a  storage  reser- 
voir of  48,500,000  gal.  capacity,  which  may  be  increased  to 
75,000,000  gal.  by  making  the  dams  higher.  There  are  two 
other  mountain  lakes  in  the  vicinity  in  which  484,000,000 
gal.  might  be  stored. 

The  intake  of  the  Leutschach  pipe  line  is  4592  ft.  above 
sea  level.  The  first  459  ft.  of  this  line  consists  of  cast- 
iron  pipes  of  23.5  in.  diameter,  carrying  the  water  to  a 
collecting  shaft,  from  which  it  runs  through  a  cement-pipe 
conduit  1870  ft.  long  and  31.5  in.  in  diameter  to  the  storage 
reservoir.  The  vertical  height  between  the  water  surface 
of  the  reservoir  and  the  turbine  shaft  is  2791  ft.  At  pres- 
ent there  are  two  waterwheels  for  a  head  of  2788  ft.  to 
2854  ft.,  developing  1300  hp  and  3000  hp  respectively. 
The  turbines  are  of  the  horizontal  type  u  itli  automatically 
governed  needle  nozzles  as  well  as  water-jet  deflectors. 
Each  delivery  can  be  closed  by  a  piston  valve  of  11.8  in 
diameter.  The  generators  are  directly  coupled  to  their 
respective  turbines. 

Another    important    plant    is    the    Augst-Whylen    water- 
power  Station,  near   Basel,  on  the   Rhine  River.      Since  this 
river  marks  the  boundary  line  between  Germany  and  Switz- 
erland, half  of  the   total   available   power  of   about   30,000 
hp  must  he  taken  into  Switzerland  and  half  into  Baden.    The 
dam  has  a  total  length  of  700  t't.  and  contains  ten  sluices. 
each    -,y    ft.    in    width,    and    each    divided    by    nine   piers    14 
ft.  wide  and  69  ft.  long.     The  piers  and  dam  sills  have  their 
foundations  in  solid  chalk  rock  and  consist  of  concrete  faced 
with  granite.     The  Angst   power  plant  of    15.000-hp  rating 
consists    of    ten    turbines,    to    which    arc    directlv    coupled 
.  olt,     three-phase     generators.       The     Whylen     power 
will  also  have  an  equipment  of  ten  turbo-generators 
of   which   will  yield  2200  hp  at   107  r.p.m.  at  a   fall  of 
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Othek   Importani    I'i.ants 

Among  other  important  works  may  be  mentioned  the 
Ackersand  electric  plant  at  Gampel,  11,000  hp;  Be/.nau- 
Lontsch  power  plant,  Beznau  and  Dottingen  plants.  14,500 
hp,  and  th<-  Netstal  plant,  ,56,(10(1  hp;  Gampel  Electric 
Works,  two  plants,  10,000  hp;  Gordola  1  oinpaiiy, 'near  Lu- 
gano, 10,000  hp;  Hauterive  Works,  in  the  district  of  Neu- 
chatel,  9800  hp ;  Lugano  Electric  Company,  Lugano.  10,000 
hp;  Lucerne-Engelberg  Company,  Lucerne,  8000  hp;  the 
Rheinfelden  station  at  Baden,  1 6,800  hp,  and  the  Wangen 
electric  station  at  Bannwil,  near  Wangen,  10,500  hp,  lor 
the  information  contained  in  this  articli  we  are  indebted 
to  Mr.  Harry  A.  Mc Bride,  United  States  vice-consul  at 
Zurich. 


Use   of   the    High-Tension    Direct -Current    Thury 
System  in  Mines 

At  a  meeting  of  the  Western  Local  Section  "i  the  Insti 
tution  of  Electrical  Engineers  (England)  on  April  14, 
1913,  Mr.  Sidney  1'".  Walker  will  presenl  a  paper  on  the 
application     of     direct     current     on     the      I  bury     system     in 

mines.  The  author  calls  attention  to  the  fact  thai  il  is 
not  merely  a  system  ol"  high  tension  continuous  currents 
that  Thury  has  introduced.  It  is  a  system  m  which  high 
tension  is  incidental,  hut  in  which  the  principal  features 
are  the  fact  that  the  circuit  is  always  closed,  no  n 
whether  any  work  is  being  done  or  not,  and  no  matter  how 
much  or  how  little  work  is  being  done,  and  thai  the  I  111 
rent   passing  through   the  whole  of  the  circuit    is  constant 

It  is  also  mentioned  that  while  with  the  Thurj  system 
every  apparatus  supplied  directly  from  the  service  must 
form  part  of  the  circuit  in  which  the  generators  are  also 
included,  it  is  perfectly  practicable  in  suppl)  energ)  under 
other  systems,  such  as  the  low  or  medium  constant  pressure 
service  or  the  three-phase  service,  bv  the  use  of  motor 
generators.  This  is  shown  diagrammatically  in  Fig.  1.  in 
which  a  low-pressure  generator  is  shown,  driven  by  a 
motor  in  the  constant-current  circuit,  \  three  phase  gen 
erator  could  be  run  equally  well.  It  will  be  seen  from  this 
that  the  system  is  at  least  as  flexible  as  tin  threi 
alternating-current    system 

11     (  o\s  1  \N  1  <  1  rri  \  1  Series  Mo ro« 

( )ne  id"  the  important  features  which    Thury  has  developed 
in   connection    with    Ins    system    is    (be    complete    supei    1 
sion  of  the  starting  switch  and  resistance,  and  of  the  regu 
lating    switch    and    resistance    for    bis    motor.        I  lie    lis.     ..1 
either     constant-pressure,     continuous-current      motOl 
wound    three  phase    rotors    in    mines    frequent!) 
trouble  from  the  starting  and  regulating  resistors  empli 
in  both  cases  and    from  the  switches  used   in  connection 
with    them.      For    variations    oi    speed    both    these    types 
require   some    form   of   controller    winch    easily    gets   out 
of  order.      The  method   of  varying   tin    numbei    ol 

111  operation    for   varying    tin    Speed   "'    a    three-phase   una, 11 
is   not    SUfficientl)    flexible    for   mine   work. 

In   the  constant  current   series   motor   all    the    factors   ex 
cepl    the    speed   are   constant,    and    it    follows    thai    the    work 

performed  by  am  given  cms!, mi  current    et     ■  motor  may 

be  varied  at  will  by  varying  the  Speed.      For  the  greater  part 

id'  the  work  about  a  mine  tin's  type  of  motor,  designed  with 
its  maximum  speed  at  a  little  above  the  normal   spei 

quired    b\     each    machine    to    b(     din  en.    allowing, 

for  an)    reducing  gear  that   has  t,,  !,,    pi,  vided,  should    fulfil 

all   requirements.      \    moderate    increase   ol    -peed    is   ob- 
tained at  will  and  an)  decrease  thai  may  be  required  down 

to   zero. 

Method  of  Vari  tNG   mi   Speed 

Jn    Fig.   2   is   shown   diagrammatically    a    ring    armature 
with    twenty    coils    and    twenty    segments    in    the    commu 


tator,  and  with  one  pair  ol  field  magnet  poles  and  one  pair 
of  brushes. 

Assuming    for    the    moment    that    armature    reacti 
absent,    the    collecting   points    for    the    brushes    will    be    at 
opposite   ends   of   a   diameter,    at    right   angles   to   the    line 
passing    through    thi  magnet    pole 

shown  in  the  figure.  I  In-  1-  the  point  where  sparking  is 
least,  and  where  with  the  most  modern  machines  it  has 
been   reduced   to  a   minimum, 

As  is  well  known,  the  armatun  "t  a  two  pol<  continuous 
current   dynamo   consist,   of   two    halves,   each    half    i 
exactly   the   same   number  of   coils.      Only  twenl 
shown   in   the  diagram    for  the  sake  of  simplicity.      In   the 
practical   dynamo   then     1     S    cry   much   larger   number.       V 
is   also    well   known,    then     is    normally    a    current    thi 
the  armature   from  the  negative  brush  to  the  positive  brusl 
dividing  equally  between  the  two  halves  of  the  annat 

If,  however,   thi  f   tin    brushes   is  altered,   in 

stead  nf  each  half  of  the  armature  producing  equal  pres 
sures.   the   balance   is   upset,   and   certain   coils   will    furnish 

ure    in    the    opposite   direction.      This    1-    the    mi 
which  Thury   has  empli  |  ed      U   « 

'HOIT-CIICIITIM 

swim 


tRENI     s  y  -  1 1  M 


that    as   the   brushes   .in    moved    forward   m   the  din 

of  rotatioi re  a  ■  tch   half  of 

the  armature  are  acting  against  the  main  coils,  and  finally. 

at  a  point   which  is  known  in  connection   with  niacin 

this  type  as  tin-  neutral  point,  the  pressure  delivered  is  ml 

Fig.  3,  w  Inch  is  a  de\ '  ■  he  c< nutal 

but  with  onl)    fout  I  of  twent) 

more  cl 

Considering  the  machine  as  .,  motor,  it   will 
that  tin'  same  reasoning  applies,  and  the  whole  of  tin 
teir   best    work    when   the   two   halves  of   the   an 
(in  tin'  case  of  a  two-pole  machine 
similar  man  -  the  brushes  arc   rocked  bad 

mil   tin. re   coil,   will   acl    against    th 

the  coils  until  the  two  sets  of  1 

in  of  the  armature  and  those  tending 
of  the  armature,  will  hi  equal,  and  n 
furnished. 

Ihe   method    which     Ihui  \ 
difficulty    of    sparking  mmu- 

tating  or  interpole  system.       -  :nar\ 

field-magnet  really  commutating 

as  the)    perform  tin-  same  office      in  his  Trent 

series    machines    the    armature   and    tic! 
arranged,   the  am  11 

that  the  equivalent  of  the  commutating  | 
luced. 
There    are    thn 
Thury's    constant-current    machine,    whether    the    machine 
runs  as  motor  1  r  genet  I  with 

brushes    fixed ;    second,   b)    rocking    the   hruslvcs   with    the 
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speed  constant,  and  third,  by  a  combination  of  the  two. 
With  each  arrangement  commutation  is  Bparkless. 
Application  to  the  Driving  of  Different  Machines 
For  the  great  majority  of  machines  about  a  mine  the 
application  of  the  constant-current  series  motor  presents 
no  difficulty  at  all.  No  starting  or  regulating  resistors  are 
required,  but  an  insulating  coupling  between  the  motor  and 


FIG.    2 ARMATURE    OF    DIRECT-CURRENT    SERIES     MOTOR 


the  driven  machine  has  to  be  provided.  In  cases  where 
variable  speed  is  needed  this  is  accomplished  by  rocking 
the  brushes  and  this  can  be  done  either  by  hand  or 
automatically. 

There  are  two  very  important  machines  about  any 
colliery,  the  winding  engine  and  the  coal-cutting  machine, 
which  present  very  difficult  problems.  For  the  driving  of 
the  coal-cutting  machines  the  author  suggests  the  use  of 
constant-current  series  motors.  They  should  not,  however, 
be  included  in  the  main  circuit  but  be  operated  by  a  motor- 
generator  set,  the  latter  being  in  the  main  circuit  and  fur- 
nishing energy  for  the  driving  motor  at,  say,  100  volts 
direct  current.  A  number  of  motors  could  be  furnished 
with  energy  from  one  motor-generator  set.  The  motor 
driving  the  coal-cutting  machine  would  have  no  starting 
switch ;  it  would  be  started  by  rocking  its  brushes.  The 
author  suggests  that  this  might  be  accomplished  by  means 
of  a  lever  outside  the  case  of  a  totally  inclosed  motor,  in 
very  much  the  same  way  as  switches  inclosed  in  gas-tight 
switch  boxes  are  worked  by  levers  on  the  outside  of  the 
boxes.  An  arrangement  of  this  kind  overcomes  all  the 
difficulties  attendant  upon  the  possibility  of  coaldust  getting 
between  the  brushes  and  the  commutator,  and  the  possi- 
bility of  sparking  at  the  starting  switch  of  the  motor;  while 
the  efficiency  of  the  motor  would  be  very  much  higher 
than  that  of  the  alternating-current  squirrel-cage  high- 
resistance-rotor  machine.  The  only  switch  to  be  employed 
in  the  arrangement  would  be  the  gate-end  switch,  which 
again  would  be  a  short-circuiting  switch.  There  would  be 
a  switch  for  each  machine,  the  whole  being  in  one  circuit. 
Working  at  the  low  pressure  of  100  volts  direct  current 
with  a  single  machine,  shocks  should  be  practically  elimi- 
nated. Even  with  five  coal-cutting  machines  on  one  circuit 
the  total  pressure  would  only  be  500  volts  and  might  be 
reduced  by  constructing  the  motors  for  lower  pressure. 

The  difficulty  in  the  winding  problem  lies  in  the  fact 
that  the  load  varies  constantly  throughout  the  wind  and 
during  the  latter  portion  is  reversed  or  negative.  During 
the  first  portion  of  the  wind,  power  is  being  demanded  to 
lift  the  cage  and  the  rope,  and  to  overcome  the  friction 
of  the  rope  over  the  pulley,  of  the  pulley  upon  its  axle, 
and  of  the  drum  upon  its  axle.  As  the  wind  proceeds,  how- 
ever, the  descending  cage  gradually  acquires  momentum, 
while  the  work  demanded  by  the  ascending  cage  is  being 
steadily  reduced,  owing  to  the  decreased  length  of  the 
winding  rope.  When  the  descending  cage  has  acquired 
a  sufficient  momentum  to  overcome  all  the  resistances  then 
existing  in  the  system,  no  power  is  required,  and  as  the 
wind  proceeds  further,  the  continually  increasing  momentum 
acquired  by  the  descending  cage  delivers  energy  to  any 
apparatus  that  can  absorb   it. 

Fig.  4  shows  a  curve  taken  from  an  actual  wind,  driven 
by  a  Thurv  electric  motor.  The  quantity  of  coal  to  be 
raised  was  1200  tons  in  eight  hours,  at  2l/i  tons  per  wind. 


the  depth  of  shaft  being  1000  ft.  It  will  be  seen  that  dup- 
ing the  acceleration  period  the  power  absorbed  rises  steadily 
to  930  hp,  then  it  descends  rapidly  to  515  hp,  then  more 
slowly  to  260  hp,  and  from  this  the  power  falls  straight 
to  zero,  and  the  descending  cage  then  commences  to  deliver 
energy  to  the  system  at  an  increasing  rate  till  the  maximum 
of  770  hp  is  reached.  Then  the  curve  returns  to  zero,  the 
rate  of  delivery  of  energy  to  the  system  steadily  decreasing 
till  the  cage  conies  to  bank.  The  total  time  occupied  by 
the  wind  is  forty-five  seconds,  of  which  the  acceleration 
period  occupies  eleven  seconds,  and  the  period  during  which 
energy  is  being  returned  to  the  system  only  four  seconds. 
In  the  Siemens-Ilgner  system,  which  is  a  modification  of 
the  Ward-Leonard  system,  and  in  which  the  important 
feature  is  the  use  of  the  flywheel,  the  flywheel  absorbi 
the  energy  delivered  by  the  descending  cage  during  the  later 
portion  of  the  wind,  and  redelivers  the  energy  so  absorbed, 
less  a  certain  charge  for  its  own  friction,  to  the  winding 
motors  at  the  commencement  of  the  next  wind.  In  so 
doing,  it  will  be  remembered,  the  flywheel  and  its  acces- 
sories perform  two  distinct  offices;  they  lessen  the  power 
demanded  from  the  power  station,  and  they  also  lessen  the 
variations  in  pressure  in  the  distribution  system,  and  at 
the  busbars  of  the  generating  station,  that  otherwise  would 
be  caused  if  the  heavy  currents  demanded  for  the  wind 
were  taken  straight  from  the  busbars.  It  will  be  remem- 
bered, however,  that,  beautiful  as  the  system  is,  in  prac- 
tice it  is  subject  to  certain  slight  drawbacks.  The  power 
demanded  from  the  generating  station  is  relatively  high 
as  compared  with  that  usefully  employed  in  the  wind. 
Notwithstanding  this,  the  economy  obtained  over  the  ordi- 
nary steam  wind  is  very  considerable.  The  weak  point  in 
the  system  is  that  the  flywheel  will  not  deliver  its  stored 
energy  at  a  sufficiently  rapid  rate  to  relieve  the  distribu- 
tion service  unless  special  appliances  are  provided  to  cause 
an  increased  slip  of  the  three-phase  motor  where  that  is 
employed.  Practically  the  economical  working  of  the  sys- 
tem, and  the  protection  of  the  three-phase  distribution  net 
work,  depend  upon  the  successful  working  of  the  slip 
regulator. 

With  the  constant-current  series  system  it  is  claimed  thai 
the  automatic  regulation  of  pressure  at  the  generators  is 
so  perfect  that  it  is  necessary  to  utilize  only  one  or  two 
of  the  generators  to  vary  the  pressure  in  response  to  the 
variations  in  the  demand  for  power  by  the  winding  engine 
It  is  recommended,  however,  to  insert  a  constant-current 
series  motor  in  the  circuit,  the  motor  having  a  flywheel 
mounted  on  its  axle  in  the  usual  way.     One  such  motor  is 
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PIG.     3 DIAGRAM     SHOWING     OPERATION     OF     DIRECT-CURRENT 

SERIES    MOTOR 

said  to  take  care  of  several  winding  drums.  It  will  be 
remembered  that  the  constant-current  series  machine  works 
equally  well  as  a  motor  or  as  a  generator;  it  is  only  a 
question  of  motion  and  the  position  of  the  brushes.  Con- 
sequently a  machine  of  suitable  size  placed  in  the  circuit 
and  installed  in  the  generating  station  will  absorb  all  the 
that  is  given  out  by  the  descending  cages  of  several 
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winding  engines,  and  will  give  out  the  stored  energy  on 
the  commencement  of  the  next  wind.  If  preferred,  the 
constant-current  series  motor  may  be  arranged  to  drive 
a  constant-current  series  generator,  the  flywheel  being 
mounted  as  usual  between  them  through  an  insulating 
coupling  and  the  generator  furnishing  constant  current 
for  several  winding  motors.  One  advantage  of  this  ar- 
rangement is  that  the  winding-motor  circuit  can  be  at  low 
pressure  and  it  will  have  all  the  advantage  of  the  Thury 
system  without  the  high  pressure. 

The  winding  drums  can  be  arranged  in  pairs  and  the 
system  worked  bo  that  the  acceleration  period  of  one- 
winding  drum  coincides  partly  with  the  period  during  which 
the  other  drum  is  returning  energy  to  the  system  so  that 
the  electrical  service  will  only  have  to  make  up  the  differ- 
ence between  the  two. 

The  Thury  system  can  also  be  applied  for  winding  to  a 
three-phase  system.  A  three-phase  motor  drives  a  con- 
stant-current direct-current  generator,  a  flywheel  being 
mounted  between  them  and  the  continuous-current  gen- 
erator furnishing  energy  to  constant-current  motors  driv- 
ing the  winding  drums.  This  arrangement  is  in  operation 
at  the  Auchincruive  pits  of  the  VVm.  Baird  &  Company's 
mines  in  Scotland,  the  continuous-current  generator  fur- 
nishing energy  in  the  manner  described   above. 

Fig.  5  shows  the  efficiency  curve  of  a  constant-curreni 
series  motor  used  for  driving  a  winding  drum.  The  maxi- 
mum power  furnished  is  935  hp,  the  efficiency  then  being 
95  per  cent.  The  efficiency  curve  is  almost  flat,  there  being 
no  decrease  when  the  power  delivered  is  reduced  to  561  hp, 
while  at  374  hp  it  has  only  fallen  to  93  per  cent,  at  280  hp 
to  92  per  cent  and  at  itjo  hp  it  is  90  per  cent,  while  at 
90  hp,  or  one-tenth  of  full  load,  it  is  still  80  per  cent. 

As  to  the  fan  engine  it  presents  no  technical  difficulties 
for  any  system.  It  presents  an  ideal  load,  always  the  same 
from  Monday  to  Saturday.  The  speed  of  the  fan  is  changed 
slightly  in  order  to  meet  the  requirements  due  to  change 
in  barometric  pressure  and  also  to  occasional  change  in 
operating  conditions.  Owing  to  these  facts  the  constant- 
current  series  motor  is  said  by  the  author  to  be  very  much 
superior  to  the  three-phase  alternating-current  motor.  The 
former  enables  the  speed  to  be  varied  without  the  slightest 
trouble  of  any  kind,  without  any  wasteful  resistors  or 
other  complications.  All  that  is  required  is  the  rocking 
of  the  brushes  through  a  small  arc  of  the  commutator.  It 
is  also  mentioned  that  lowering  nr  increasing  the  speed 
of  the  motor,  the  fan  or  any  other  machinery  involves  no 
decrease  of  efficiency,  within   very  wide  limits. 

In  driving  air  compressors  with  constant-current  series 
motors  no  difficulty  whatever  is  encountered  in  varying  the 
speed  of  the  motor  either  by  hand  or  automatically  in  ac- 
cordance with  the  requirements  of  the  air  receiver.  In 
both  cases  the  speed  regulation  is  obtained  by  rocking  the 
brushes,  and  where  the  regulation  is  to  be  automatic  it 
can  be  accomplished  bv  a  device  somewhat  similar  to  that 
which   regulates   the  pressure  of   the   generator. 

Application    of   tiik   System    to    Individuai     Mines    vm 
to  Groups  of  Minks 

In  considering  mine  service  as  a  whole  it  will,  perhaps 
be  well  to  note  a  few  points,  Up  to  the  present  such  service 
has  been  worked  usually  at  [00  amp  or  [50  amp,  while  50 
amp  could  be  used  in  special  cases  and  200  amp  is  being 
considered  for  certain  other  cases  ["here  are  not,  how- 
ever, any  lamps  of  any  type,  to  the  author's  knowledge, 
which  could  be  operated  on  such  system.  Special  arrange- 
ments will,  therefore,  have  to  be  used  for  lighting  of  the 
mines,  such  as  direct-current  generators  driven  bv  con 
stant-current  motors. 

It  should  also  be  mentioned  that  there  are  limits  as  to 
the  size  of  motors  that  can  be  worked  with  the  constant- 
current  system.  The  smallest  motor  at  present  being  r.ite.l 
at   5  hp. 


Where  the  constant-current  service  is  to  be  applied  tc 
a  single  pair  at  mines  requiring  only  a  moderate  quantity 
of  power,  the  arrangement  is  very  simple.  The  power 
station  can  be  placed  at  any  convenient  position,  not  neces- 
sarily as  close  to  the  mine  as  it  is  with  the  constant-voltage 
system,  as  the  cost  of  cable  between  the  power  station  and 
the  mine  will  not  be  so  heavy.  It  can  be  placed  where  it  is 
convenient  to  bring  the  fuel  and  to  obtain  water  for  con- 
densing, which  is  not  always  in  the  neighborhood  of  the 
pit  mouth.  The  motor-generator  for  the  lamps  and  small 
motors  on  the  surface  would  probably  be  placed  in  the 
power  house.  Below  ground,  the  cables  would  be  led  into 
the  different  districts,  just  as  they  are  now,  but  with  the 
difference  that  they  would  form  one  continuous  circuit,  in 
place  of  circuits  being  branched  as  on  the  three-phase 
system.  Each  motor  would  be  protected  by  an  automatic 
and  a  hand  short-circuiting  switch.    Each  section  and  the 
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whole  of  the  mine  would  be  protected  m  the  same  \va\ ,  & 
that  in  case  of  anything  happening  in  any  part  of  the  mine 
that  section  would  be  automatically  short-circuited;  and  in 
case  of  anything  of  importance  happening  to  the  mine  as 
a  whole  the  automatic  short-circuiting  device  at  the  pit 
mouth  would  cut  off  the  whole  of  the  mine  circuit. 

For  a  group  of  mines  two  methods  arc  available.  The 
whole  of  the  large  motors  in  all  the  mines  could  be  arranged 
in  one  circuit  The  arrangement  would  be  very  similar  to 
that  for  a  single  pair  of  mines,  but  several  pairs  would  be 
included  in  the  system.  Motor-generators  would  be  pro- 
vided for  the  lighting  and  small  motors  on  the  surface. 
and  for  the  lighting  and  coal  cutting  underground.  Each 
mine  would  be  protected  by  the  automatic  short-circuiting 
device  mentioned:  also  each  district  of  each  mine,  each 
motor,  the  surface  motors,  and  the  portions  of  work  on 
the  surface. 

In  the  other  method  a  motor-generator  would  be  fixed  at 
each  mine  for  supplying  the  power  required  for  the  mine 
itself,  also  a  motor-generator  for  the  lighting  and  small 
motors  on  the  surface,  the  larger  motors  on  the  surface 
being  either  included  in  the  main  circuit  or  supplied  from 
the    motor-generator    furnishing    energy    for    the    mine,    or 
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again  from  a  separate  motor-generator.  The  energy  sup- 
plied to  the  mine  would  he  at  a  lower  pressure  than  that 
of  the  main  circuit,  but  the  other  arrangements  would  be 
the  same.  Two  cables  would  be  taken  down  the  shaft, 
and  would  be  carried  into  each  district,  the  cables  being 
in  series  in  the  same  way  as  described  for  a  single  mine. 
Each  district  again  would  be  protected  by  an  automatic 
short-circuiting    device,     and    the    constant-current     motor 


«70 

0) 

!i?60 


040 
a!  30 


O  i87  374  561  748 

Horse  power. 

5 EFFICIENCY    CURVE   OF   DIRECT-CURRENT 

DRIVING    WINDING   DRUM 


SERIES    MOTOR 


driving  the  constant-current  generator  supplying  the  mine 
would  be  protected  in  the  same  way. 

The  Automatic  Short-Circuiting  Device 

The  automatic  short-circuiting  device  is  equivalent  to 
the  ordinary  circuit-breaker.  It  consists  of  a  solenoid  en- 
ergized by  a  current  in  parallel  with  the  section  of  the 
circuit  to  be  protected.  The  core  of  the  solenoid  forces  a 
contact  piece  into  connection  with  two  contacts  joined  to 
the  two  sides  of  that  section  of  the  circuit.  The  pull  of 
the  solenoid  is  opposed  by  a  spring  that  can  be  adjusted. 
The  apparatus  is  set  to  operate  if  the  pressure  in  the 
motor  or  the  section  it  is  protecting  rises  above  a  certain 
figure.  If  there  is  a  partial  disconnection  in  the  circuit 
the  automatic  device  closes  the  short-circuiting  contacts  ' 
and  cuts  out  the  section.  It  opens  automatically  when  the 
trouble  is  off. 

The  Generating  Station 

The  generating  station,  as  is  well  known,  is  different  in 
many  respects  from  the  station  where  three-phase  alter- 
nating current  is  produced.  The  principal  difference  is  the 
greater  simplicity.  No  paralleling  of  machines  is  required; 
there  is  no  complicated  switchboard,  no  busbars,  no  ad- 
justable rheostats  for  exciters,  no  boosters,  no  synchron- 
izing appliances.  The  generators  are  connected  in  series 
and  each  generator,  as  arranged  by  Thury,  has  its  own 
switch  pillar,  which  carries  an  ammeter  and  a  voltmeter  and 
the  short-circuiting  switch.  Each  generator  also  carrier 
an  apparatus  for  automatically  regulating  the  position  of 
the  brushes.  This  brush  rocker  is  moved  back  and  forth 
by  levers  operated  by  a  small  motor  similar  to  those  em- 
ployed with  water  turbines  in  which  oil  pressure  is  used 
to  move  levers.  The  rocker,  which  is  shown  in  Fig.  6. 
is  said  to  operate  so  satisfactorily  that  no  attendance  is 
required. 

The  number  of  generating  units  to  be  employed  depends 
upon  the  size  of  the  station.  As  an  illustration  the  author 
takes  three  cases,  making  suggestions  for  generator  equip- 
ment   for   each   particular   case. 

1.  A  small  plant  designed  to  supply  energy  to  a  single 
pair  of  pits,  and  requiring  a  total  of  500  kw  to  meet  all 
requirements.  With  this  plant  it  is  supposed  that  there 
are  3  miles  of  cable,  above  and  below  ground. 

2.  A    plant    suitable    for   a   group   of   mines,   requiring   a 


total  of  3000  kw  and  having  a  total  length  of  cable,  above 
and  below  ground,  of  12  miles. 

3.  A  plant  suitable  for  a  larger  group  of  mines,  spread 
over  a  larger  area,  requiring  a  total  of  10,000  kw  and  a 
total  length  of  cable,  above  and  below  ground,  of  40  miles. 

For  the  first  case  the  author  suggests  two  units,  each 
furnishing  250  kw,  or  if  preferred,  three  units  each  of 
200  kw,  the  current  to  be  50  amp.  For  the  total  output  of 
500  kw  the  highest  pressure  would  be  10,000  volts.  Prob- 
ably the  working  pressure  employed  would  be  about  6000 
volts. 

For  the  second  case  he  suggests  four  units,  each  of 
1000  kw,  each  consisting  of  two  machines  driven  by  one 
steam  turbine,  each  of  the  machines  furnishing  500  kw,  the 
current  being  100  amp.  The  highest  pressure  required 
for  the  full  output  of  three  units  would  be  30,000  volts, 
and  the  usual  working  pressure  would  probably  be  in  the 
neighborhood  of  20,000  volts. 

For  the  third  case  he  suggests  three  units  each  of  4000 
kw,  each  unit  consisting  of  two  machines  driven  by  one 
steam  turbine,  each  machine  having  two  commutators  and 
furnishing  2000  kw.  The  highest  pressure  for  the  full  out- 
put of  the  three  units  would  be  60,000  volts,  the  current 
being  200  amp.  The  working  pressure  would  be  probably 
in  the  neighborhood  of  30,000  volts  to  40,000  volts. 

For  the  10,000-kw  station  it  might  be  better  to  divide 
the  load  into  six  units,  each  of  2000  kw,  but  any  arrange- 
ment that  was  convenient  could  be  made. 

Insulation 

The  matter  of  insulation  with  the  high  pressure  employed 
is  of  great  importance.  The  generators  are  all  insulated 
by  being  placed  on  concrete  foundations,  below  and  around 
which  are  several  inches  of  asphalt.  The  concrete  is  sup- 
ported on  porcelain  or  glass  insulators  resting  on  and  partly 
embedded  in  asphalt.  The  mechanical  connection  between 
prime  movers  and  generators  in  the  power  house  and  be- 
tween motors  and  generators  is  by  flexible  insulating 
coupling. 

For  switching  stations  and  for  apparatus  outside  the 
generator    and    motor   houses    the    author    suggests    special 
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insulation  of  all  parts  for  the  full  pressure  of  the  service 
and  efficient  earthing  of  the  containing  cases. 

Haulage  and  pumping  stations  can  be  worked  on  low- 
pressure,  constant-current  circuits  similar  to  that  sug- 
gested for  coal-cutting  machines.  This  method  should 
provide  complete  safety,  while  keeping  all  the  solid  advan- 
tages of  the  constant-current  system  and  not  sacrificing 
much  in  the  matter  of  efficiency. 
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Surges,  Standing  and  Traveling  Waves  on  Overhead 
Transmission  Lines 

Bv  Alfred  Stili 

The  title  of  tins  article  1-  perhaps  somewhat  misleading 
It  is  no)  intended  "1  condensi  within  the  limits  of  a  few 
pages  an  account  or  analysis  of  the  somewhat  complicated 
ihenomena,  still  unfamiliar  to  the  majority  of  prai 
engineers,  which  Dr.  C.  P.  Steinmetz  has  so  abl)  treated  oi 
in  his  work  on  transient  phenomena,  and  which  would  lead 
to  astonishing  revolutions  in  tin-  transmission  oi  power  b) 
alternating  currents  if  the  length  of  line,  or  the  irequ 

11  both,  could  be  sufficiently  increased  to  make  use  . > t  - 1 

valuable  properties  peculiar  to  traveling  ■■ 

The  phenomena  referred  to  depend  mainly  on  the  rela 
non  between  the  inductance  and  capacit)  of  the  circuit,  and 
it  is  thought  that  a  brief  examination  of  tin-  relations  exist 
ing  between  these  quantitii  mi  practical  overhead  trans 
mission  lines  may  he  helpful  in  clearing  tin  ground  foi 
further  investigations;  but  for  a  thorough  study  of  tin 
subject  tin-  reader  is  referred  t"  such  authority  1  Di 
Steinmetz,   I  >r    A     E,    Kenm-llv   and   others 

I  UK  CM'  VN  I  II  v  L  X  C 

I  he   diagram    herewith   slniws  the  arrangement    "t   con 
luctors  id  an  overhead  transmission  which  may  In-  eithei 

single-phase  or  three-phase.     If  the  latter,  it  must  he  under- 
Stood  that  the  vertical  dotted  line  is  no  longer  the  n< 

D 
plane  of  a  two-wire  system,  hut  that    — =.    is  now  the  <hs 

V3 

tance  of  any  one  of  tin'  three  conductors  from  the  neutral 

line,  and  C  is  the  capacity  measured  between  one  condui  I"' 

and  neutral. 

The  approximate   formula   for  the  voltage  drop  per  mile 

of  single  conductor  due  to  the  inductance  of  the  line  when 

the  current  is  I  am]),  is 

D 

EL^  0.004656  -;/Xiog — . 

vhen   /  is  the  frequenc)  in  cycles  per  second 
1  In    coefficient  of  self-induction,  in  henries,  is 


(1) 


I  he 

lucti 


approximate 


El 
formula 


Cm  = 


■■  0.000742  log — . 
for    capacity    per    mile    oi 
O.O388 


(2) 


a  here  t  ,„  is  the  capacity  in  microfarads  between  one  wire 
and  neutral.  Obviously,  the  product  of  (a)  and  (3)  1- 
constant  irrespective  of  the  diameter  and  spacing  of  the 
wires,  and 

«  ,„    ■   L,  1 

34700 
["his  illation  becomes  more  interesting  when  the  capacity 

uid   inductance   are   expressed   111   the   same   units. 
I  henry        10"  electromagnetic  units,  and 
1  microfarad       in  '   electromagnetic  units;  thus 
l,i        quantit  y  (2)        ro'>   quantit)  1 .;  >        u 

ind  the  reciprocal,  01 

l'«      w     " 

I  lie  square  root  of  tins  quantit)   is 

1 
\  L       1 
which  is  the  velocit)   oi  light  in  miles  pei   second 

Thus  the  reciprocal  of  the  quantity  \  Lt     on  an  overhead 

transmission  line,  is  constant  and  approximately  equal  to 
the  velocity  of  light,     (lite  velocity  of  propagal 


trie  waves  is  practical!)  the  - 
i 
I  hat  the  quantit)  ;==:  has  the  dimension  of  a  con- 
stant velocity  is  seen  by  1  the  fundamental  dimen- 
sions of  L  and  C.  In  a  medium  such  as  air,  of  which  both 
the  permeability  and  induct  are  unity,  the 
product  L,  X  C  is  of  the  dimension 

lengtl 

1 
and    the    dimension    oi    thi    quantity     "-  1*    then 

which  is  a  constant   velocity. 

time 

I  In  formulas  (2)  and  (3)  are  approximate  only  i  he 
former  does  not  take  into  account  the  flux  of  induction 
within  the  conductor  itself,  so  that  for  a  closer  approxima- 
tion for  transmission-line  calculations  it  will  he  I 


\  Li 


[83,000 


is    expressil  'ant    relation    between    capacity    and 

indue  tai 

Relation  betwei  .  I  h  irging  i  i  rreni  ami  Inductivi 
Drop 

I  he  constant  relation  between  inductance  and  capacity 
on  a  practical  transmission  line  suggests  the  possibility  of 
simplifications  in  certain  transmission-line  calculations.  Mr. 
R.  S.  Brown,  in  the  A.  1.  E.  I  .  Proceedings,  November, 
I'M  1 ,  evolved  a  method  oi  determining  the  electrical  charac- 
teristics  ol  a  long  line,  based  on  the  fundamental  relation  as 
given  111  formula  (5).  He  points  ..tit  that  tin-  relation  will 
not  be  correct  mi  the  case  of  bad  sheathed  cables  or  where 
apacities  between  overhead  conductors  of  a  trans- 
mission line  are  appreciably  influenced  by  the  nearness  of 
the  earth  or  other  conductors 

Since  there  is  a  definite  and  constant  relation  between  the 
inductance  and  capacit)  of  overhead  conductors,  there  must 
obviou  I)  I..  ,i  definiti  relation  between  charging  current 
and  induced  volts,  whatever  may  be  the  diameter  or  disposi- 
tion  of  the  wires.  It  will  be  interesting  to  determine  thi< 
relation. 

B)   inserting  for  L&  in  formula  (4)  its  equivalent  value 

i:L  _         2T.t 

— r  the   relation  Cm  =  is  obtained:   which,   when 

2*/  34,700  .Ex, 

cted   for  the  closer  approximation  to  the  actual  speed 

of  propagation  oi  electi  ■  ■       is  previously  referred  to. 

becomes 

Cm 

531  o  /   L 
I  his  i>  the   relation   between  capacity   to  neutral,  in  micro- 
and   the   induced   volts   per  ampere   for  a    singli 

ductor  of  any  overhead  transn  i  - 

1  In  the  assumption   that  the  pressure  alternate 
to  the  simple  harmonic  law    I -me  unci,  the  charging  cur- 
rent per  mill 
it)    is 

- 
the  transmission  ■ 
•  and  neutral     By  inserting  foi  Cm  its  equivalent 

I        B.43 

rhus,  know  in-  the  \o|ts  induced  per  m 

ductor  per  ampere  of  current,  the  charging  current  per  mile 
luctor  can  readily  be  calculati  -inula 

will,  on  account  of  the  sine-w 

dly  loo  small.     The  charging  current,  as  n 
a    practical   transmission    line,   would   probably   be   abl 

nt  greater 
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Relation  L/C  :  Surges 

Given  an  electric  circuit  in  which  there  is  alternating  or 
oscillating  electric  energy  which  is  not  dissipated  in  the 
form  of  heat  through  the  ohmic  resistance  of  the  conduct- 
ing circuit,  it  is  obvious  that  at  the  instant  when  the  current 
wave  is  at  zero  value  the  whole  of  the  energy  must  be  in  the 
electrostatic  field,  and  at  the  instant  when  the  pressure  wave 
is  at  zero  value  the  whole  of  the  energy  is  in  the  electro- 
magnetic field. 

It  can  readily  be  shown  that  the  electromagnetic  energy 

stored  in  a  given  circuit  is watt-seconds,  where  L  is 

2 

the  inductance  in  henries  and  /  the  maximum  value  of  the 

current  wave.     Also,  the  electrostatic  energy  stored  in  the 

CE' 
dielectric  (the  air  surrounding  the  conductors)  is— -  —    watt- 
seconds,    where    C   is   the   capacity    in    farards   and    E   the 
maximum  value  of  the  emf  wave. 

Now,  since  these  quantities  must  obviously  be  equal  so 
long  as  the  interchange  of  energy  from  one  form  to  the 
other  continues, 

L/a  =  CE' 


The  quantity 


V 


C 


is  therefore  seen  to  be  of  the  nature 


of  a  resistance.     This  can  be  checked  by  referring  to  the 


ARRANGEMENT     OF     CONI)UCTOK> 

fundamental  dimensions  of  an  inductance   (or  coerhciem  o( 

self-induction)    and   of  an   electrostatic   capacity. 

L     .  (time)2     __    (length)" 

The   ratio    -—     is    length  -±-  - -r— , 

C  length 

,     .  .  ,    .     length 
square  root  of  which  is    — : 


tin 


(time) 

being  a  velocity  and  having 

the  properties  of  a  resistance  or  reactance  which   may   be 

expressed  in  ohms.     This  quantity     \l~pr      Dr.  Steinmetz 

has  called  the  "natural  impedance"  of  the  circuit. 

In   the  case  of  an  overhead  transmission  line,  the   ratio 

—     can  be  obtained  from  formulas  (2)  and  (3).     Thus 

D        0.0388  X  io" 


henries 
farads 


=  0.000742  log 


log  U 


and 


=  0.0191  I  log  —  J  X  io* 

|~L  D 

A  —  =  138  log  — ohms. 


(8) 
In  practical  overhead  work,  the  limiting  values  for  the 
ratio  —  will  probably  be  800  and  50,  which,  when  inserted 
in   formula    (8),  show  that  the  "natural  impedance"  of  an 


overhead  transmission  line  must  lie  between  400  and  230 
ohms,  or,  to  be  well  on  the  safe  side,  between  (say)  500 
and  200  ohms. 

A  knowledge  of  this  quantity  renders  it  possible  to  deter- 
mine the  maximum  value  of  any  surge  pressures  that  can 
possibly  occur  on  the  line  due  to  the  sudden  interruption  of 
the  current.  Thus,  if  the  "natural  impedance"  is  300  ohms, 
and  the  instantaneous  value  of  the  current  at  the  crest  of 
the  wave  is  200,  the  surge  pressure,  however  suddenly  the 
current  is  interrupted,  cannot  possibly  exceed  200  X  3°° 
=  60,000  volts;  because  this  is  the  maximum  value  of  the 
pressure  wave  necessary  to  store  in  the  electric  field  the 
whole  of  the  energy  stored  in  the  magnetic  field  at  the 
moment  when  the  current  was  interrupted.  It  is  safe  to  say 
that  on  a  practical  transmission  line  the  surge  pressure  is 
never  likely  to  exceed  200  times  the  current  in  amperes,  but 
with  heavy  currents  this  may  well  be  sufficient  to  break 
down  insulation  and  cause  considerable  damage  to  the  power 
plant.  It  must  not  be  overlooked  that  it  is  often  more  diffi- 
cult to  handle  heavy  currents  at  comparatively  low  pressures 
than  small  currents  at  the  very  highest  pressures  yet  at- 
tempted. When  the  current  is  large  the  opening  of  a  switch 
or  fuse  on  full  load,  or  an  accident  causing  a  break  in  the 
circuit,  with  or  without  the  formation  of  an  arc  across  the 
gap,  may  lead  to  insulation  troubles  on  many  widely  sepa- 
rated parts  of  the  system ;  but  on  a  high-pressure  system, 
even  if  the  current  were  as  large,  the  insulation  is  frequently 
so  good  that  it  will  withstand  without  injury  the  stress  im- 
posed by  the  highest  possible  value  of  the  surge  pressure. 

Of  course,  these  considerations  do  not  take  into  account 
the  effects  of  lightning,  either  by  direct  stroke  or  by  in- 
duction, because  in  such  cases  a  pressure  from  an  outside 
source  is  impressed  upon  the  circuit,  and  the  potential  of 
these  atmospheric  charges  may  be  tens  of  times  greater  than 
any  surge  voltage  due  to  a  redistribution  of  the  energy 
stored  in  the  circuit  itself. 

Whether  or  not  oscillations  will  be  set  up  in  the  circuit, 
due  to  the  interchange  of  stored  energy  between  the  electro- 
magnetic and  the  electrostatic  fields,  will  depend  upon  the 
resistance  of  the  circuit  in  which  the  energy  can  be  dissi- 
pated. This  circuit  need  not  be  entirely  metallic ;  it  may 
include  an  air  path  through  which  the  current  can  expend 
energy  in  the  form  of  an  arc  in  addition  to  what  is  spent 
in  heating  the  conductors.  If  a  long  transmission  line  of 
negligible  resistance  be  closed  through  a  resistance  equal  to 
the  "natural  impedance"  of  the  circuit,  the  discharge  will 
take  place  without  oscillations.     Thus,  if 


'>£ 


there  will  be  no  oscillations  set  up  on  closing  the  circuit; 
the  suddenly  impressed  voltage  will  cause  not  a  surge  of 
energy,  but  a  traveling  wave  of  decreasing  amplitude  carry- 
ing energv  along  the  line  without  oscillations.     But   if 

T 

c 

energy  will  oscillate  between  the  magnetic  and  electro- 
static fields  with  decreasing  amplitude  of  pressure  and  cur- 
rent waves,  until  the  energy  is  dissipated  in  the  resistance 
of  the  circuit.     The  conditions  leading  to  an  oscillatory  dis- 


R<J- 


charge  of  a  condenser   is  R  <  2 


^ 


but    this    assumes 


massed  capacity,  inductance  and  resistance.  The  case  of  a 
transmission  line  with  distributed  capacity  and  inductance 
is  somewhat  different.  In  an  imaginary  circuit  having 
appreciable  capacity  and  inductance  but  no  resistance  what 
is  known  as  a  standing  wave  would  be  produced ;  that  is  to 
say,  there  would  be  a  stationary  oscillation  of  energy  surg- 
ing between  the  magnetic  and  dielectric  fields,  but  no  propa- 
gation of  energy  along  the  line,  and  this  action  would  con- 
tinue indefinitely  with  undiminished  amplitude  of  current 
and    pressure   waves,   provided    the    further    assumption    is 


April  12,  1913 


ELECTRICAL     WORLD 


781 


made  that  no  loss  could  occur  over  insulators  or  through 
"dielectric  hysteresis." 

A  mechanical  analogy  to  this  state  of  things  is  the  action 
of  a  pendulum  hung  from  a  frictionless  pivot  and  swinging 
in  a  frictionless  medium,  periodically  converting  its  store 
of  kinetic  energy  into  potential  energy,  and  vice  versa. 

In  a  practical  circuit  there  can  be  both  traveling  waves 
and  stationary  oscillations  of  energy,  the  frequency  of 
which  is  entirely  independent  of  the  working  frequency  of 
the  system. 

Natural  Frequency  of  Circuit 

If  C  is  the  capacity  of  a  condenser  in  farads,  and  E  the 
maximum  value  of  the  potential  difference  in  volts,  the  total 
charge  in  coulombs  at  the  end  of  each  half  period  will  be 
C  X  E.     But, 

quantity  =  current  X  time, 
hence  the  maximum  charge  in  coulombs  is: 

'•XT? 

where  Ia  is  the  average  value  of  the  current  between  zero 

and  its  maximum  and  — ;    is  the  time  in  seconds  taken  by  the 

4/ 
current  to  change  from  its  maximum  10  its  zero  value.     It 
follows  that 

—  =  CE 

4/ 
If  /  is  the  maximum  value  of  the  current  wave,  this  will 


on  the  sine-wave  assumption,  be 
thus. 


tunes  the  mean   value. 


/ 

2xf 


CE 


1       _E_ 
2KfC~    I 

but,  as  previously  shown,  when  energy  is  oscillating  between 

E 
the  magnetic  and  electric  fields,  the  ratio    —  is  equal  to  th< 


therefore. 


VLX  2it  C        2  it  \/LC 
This  is  the  rate,  in  periods  per  second,  at  which  energy  will 
oscillate  in  a  circuit  of  negligible  resistance.     It  is  some- 
times called  the  "natural  frequency"  of  the  circuit. 

In  transmission  lines,  if  L  and  C  are   in   absolute   units 
per  mile  length   of  line. 

1 
/  = 


211/VLC 

where  /  is  the  length  in  miles      But  the  quantit)  is  in 

VLC 
this  case  approximately  equal  to  the  velocity  of  light,  as 

previously   shown;   and  the  natural   frequency  of   an   over 
head  transmission  line  is,  therefore,  approximately. 
_  183,000  _  29.200 

2  it  /  length   in   miles' 

The  length  of  the  complete  circuit  must  be  taken  at  twice 
the  distance  of  transmission.  The  length  of  the  traveling 
waves  will  be, 

velocity  of  propagation  of  electric  waves 
periodicity 

Thus  it  is  seen  to  be  an  easy  matter  to  calculate  the  fre- 
quency ami  wave-lengths  of  oscillations  set  up  on  overhead 
transmission  lines  through  suddenly  applied  charges  of 
electric   energy,   or   such    impulses   are   liable   to   be    set    up 


It  /  miles 


through  sudden  changes  of  emf  or  current.  The  problem  is. 
however,  greatly  complicated  when  the  effect  of  trans- 
formers and  other  apparatus  connected  to  the  line  has  to  be 
taken  into  account. 

I  he   length   of  a  circuit   of   overhead  conductors  along 
which  an  electric  impulse  will  travel  and  return  to  the  start 
ing  point  in  the  time  of  one  half-period  is  obviously. 
[83,000 

and  the  distance  of  a  straight  transmission  will  be 
183.000 

This  is  the  quarter  wave-length  transmission,  the  charac- 
teristics of  which  are  quite  different  from  those  of  the 
ordinary  line. 

Without  artificial  loading  of  the  line  to  alter  the  ratio 
of  L  to  C,  which  is  not  an  easy  matter,  the  distance  of 
transm  I  to  one-quarter  of  a  wave-length  is  ven 

great  at  ordinary  frequencies.  Thus,  with  a  periodicity  of 
60,  thi  miles,  and  on  a  transmission 

of  half   this  distance,   or  380   miles   (which   might   be  com- 
ply   practicable),    the    frequency    would    have    to    be 
raised    to    120. 

The  peculiar  properties  of  such  a  line  may  be  said  to  be 
largely  due  to  tin  fact  that  the  "half-wave  action"  provides 
the  charging  current  for  the  line,  so  that  the  generators 
have  only  to  supply  the  load  and  the  losses.  The  inductivt 
ire  drop  and  the  capacity  current  are,  in  fact,  wiped 
out  by  the  peculiar  overlapping  of  the  traveling  waves  of 
energy.  The  power-factor  of  such  a  line  would  therefore 
be  very  nearly  100  per  cent  on  all  loads,  and  the  regulation, 
even  if  the  load  were  inductive,  would  be  surprisingly  good 


The  Uses  of  Alundum 

Alundum,  which  is  a  derivative  of  aluminum  and  is  com- 
monly known  as  an  abrasive  similar  to  carborundum  or 
corundum,  has  found  in  the  last  few  years  additional  and 
important  applications  in  physical  and  chemical  laboratories. 
A  very  interesting  lecture  was  recently  given  on  the  subject 
at  the  Massachusetts  Institute  of  Technology  by  Mr.  K  E 
Herrick.  of  the  Norton  Manufacturing  Company,  Wor- 
cester. Mass.  Mr.  Norton  took  as  his  particular  subject 
tin   laboratory  applications  of  alundum. 

This  material  is  an  artificial  oxide  of  aluminum  The 
latter  is  produced  from  a  mineral,  bauxite,  which  is  a 
hydrated  oxide  of  aluminum  found  in  the  southern  portion? 
of  this  country   and   alsi  e,      Domestic   bauxite   is 

shipped  to  Niagara  Falls,  X.  Y.,  where  it  is  first  calcined 
and  then  melted  in  electric  furnaces.  The  impurities,  con 
sisting  mostly  of  metallic  oxides,  and  the  pure  alumina— 
A1,0S — are    removed    in    immense    1  hing    about 

5   t .  .11s  each      These  are  broken  up  and  shipped  directly  to 
Worcester.     There   they   are  ground,  mixed   with  a  binder 
and  burned  in  a  kiln.     The  final  product  is  alundum,  which 
gives  great  promise  of  revolutionizing  certain   | 
the  chemical  laboratory 

One  of  the  important  properties  of  alundum  is  its  high 
refractive  power,  and  in  this  respect  it  is  far  superior  to 
ordinary  porcelain.  It  has  also  a  low  coefficient  of  expan- 
sion and  will  endure  very  rapid  heating  and  cooling  It 
furthermore  possesses  very  fair  thermal  conductivity 
<  beniically  it  is  a  very  inert  substance,  and  although  it 
cannot  be  employed  as  a  complete  substitute  for  platinum, 
in  crucibles,  it  is  an  excellent  supplement  to  the  latter 
material.  Alundum  has  also  been  employed  as  an  inactive 
lining  for  electric  furnaces  What  seems  to  be  tin 
important  use  for  this  material  is  its  application  to  filters. 
which  is  a  consequence  of  us  porosity.  Alundum  filters 
have  been  on  the  market  only  a  few  months,  but  are  said  te 
be  superior  to  the  time-honored  asbestos  filters 
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Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among  Successful  Utilities 


"Any  10-Ton  Ice  Plant   Will  Make   Money" 

"Any  electric-light  plant  that  will  install  an  auxiliary 
equipment  of  ice-making  machinery  can  make  money,"  de- 
clares a  Missouri  manager,  "provided  that  an  output  as 
large  as  10  tons  daily  can  be  sold.  The  ice  business  is  far 
more  satisfactory  than  electric  lighting.  Had  accounts,  for 
instance,  it  avoids  altogether." 

He  has  a  30-ton  plant  and  finds  that  it  consumes  about  a 
ton  of  slack  coal  for  each  3.5  tons  of  ice  manufactured. 
Labor  to  operate  the  plant  costs  about  $25  per  day.  includ- 
ing office  salaries,  and  supplies  are  entered  at  $3  per  da) 
To  produce  a  ton  of  ice  costs  $1.15,  according  to  his  esti- 
mate, although  to  deliver  it  to  retail  customers  costs  nearly 
an  equal  amount.  Wholesale  the  product  sells  for  from 
$3.25  to  $4  per  ton,  and  at  retail  for  from  40  cents  to  60 
cents  per  100  lb.  Although  the  population  of  the  com- 
munity is  only  5000,  this  plant  last  season  manufactured 
and  disposed  of  8000  tons  of  ice,  and  the  management  ex- 
presses itself  as  verv  well  pleased  with  its  by-product 
business. 


Central-Station  Service  in  Spotless  Town 

To  advertise  central-station  service  in  the  Gateway  City, 
Mr.  A.  T.  Macdonald,  sales  manager  of  the  Louisville 
Lighting  Company,  is  preparing  to  distribute  many  thou- 
sand small  cakes  of  high-grade  transparent  toilet  soap. 
These  bear  the  advertisement  of  the  company,  suitably 
phrased,  pointing  to  the  fact  that  the  high  road  to  cleanli- 
ness at  home  or  in  business  is  illumined  by  electricity,  and 
that  along  this  highway  dwell  consumers  of  electric  light, 
heat  and  power.  The  legend  will  remain  plain  and  legible 
as  long  as  a  fragment  of  the  cleanser  lasts  for  use.  Several 
ways  of  distributing  the  novelty  are  being  arranged,  among 
them  being  a  plan  for  supplying  many  of  the  public  lava- 
tories in  the  city's  hotels,  office  buildings  and  other  public 
structures.  While  such  use  of  soap  for  general  advertising 
is  not  new,  its  application  to  central-station  purposes  is 
decidedlv  so. 


The  Electric  Vehicle  in  Delivery  Service 

A  large  dry-goods  and  department  store  at  Indianapolis 
recently  purchased  six  light  electric  delivery  wagons  and 
one  i-ton  truck,  which  it  placed  in  service  just  before  the 
holidays  with  operators  taken  off  its  former  horse-drawn 
delivery  wagons.  The  seven  battery-driven  vehicles  re- 
placed twelve  one-horse  wagons  and  two  double  teams,  and 
the  drivers  took  up  their  new  duties  about  Dec.  1. 

Following  is  a  tabulation  of  the  cost  of  operation  of  the 
new  electric  service : 

Operating  expense,  charging,  washing.  garaginu  and    n 

ment  of  parts —    ' ' 

Fixed  charges,  including  depreciation  and  inters  I              1 .30 

Driver's  wages  2.50 

Total  daily  cost  per  vehicle    

These  Indianapolis  delivery  wagons  have  made  as  many 
as  67  miles  in  a  single  day  during  the  severe  winter  weathei 
although  the  average  mileage  has  been  about  35.     The  n 
mum  number  of  packages  delivered  per  day  per  vehicle  was 
462,  and  the  average  number  241. 


Division  of  Ice-Making  Equipment 

In  laying  out  ice-making  equipment  a  Kansas  operator 
who  has  run  a  20-ton  plant  for  several  years  suggests  that 
tin  compressor  capacity  may  be  best  divided  between  one 
large  steam-driven  unit  and  one  smaller  motor-driven  set, 
the  combined  rating  of  the  two  outfits  to  be  slightly  in  ex- 
1  ess  of  the  capacity  ordinarily  required.  This  arrange- 
liiciit  will  obviate  the  necessity  of  running  the  large  unit 
during  dull  seasons,  and  in  case  of  break-down  or  inter- 
ruption to  the  large  set's  operation,  it  affords  an  oppor- 
tunity for  "holding"  the  low  temperature  with  the  motor- 
driven  outfit.  Tn  places  of  4000  population  or  less  this 
operator  recommends  that  careful  study  be  made  of  the 
opportunity  for  selling  the  output,  although  in  his  own 
community  he  experiences  no  trouble  in  disposing  of  3000 
tons  of  ice  during  the  six-month  season. 

The  investment  in  this  20-ton  plant  is  as  follows : 

riant  addition  to  building $10,000 

Steam  compressor  outfit,  tank,  etc 17,000 

Wagon-  and  teams 2.000 

I  ota]    investment $29,000 

Operating  expenses  for  the  year  are  divided  as  follows, 
omitting,  of  course,  various  fixed  overhead  items,  such  as 
interest,   taxes,   depreciation,   etc. : 

Fuel     $2,500 

Labor,  including  office  help 1 ,200 

Water    300 

Supplies   500 

Delivery     1,300 

Total     $5,800 

While  the  cost  of  manufacture  is  about  $1.50  per  ton, 
the  company  receives  an  average  wholesale  price  of  $3.65 
per  ton,  and  at  retail  35  cents  per  100  lb.  Its  yearly  income 
from  its  ice  department  is  $12,860.  against  which  must  be 
charged  $9,400  for  expenses,  including  interest  and  de- 
preciation. The  remaining  net  return  of  $3,460  therefore 
affords  a  desirable  income  from  the  $29,000  invested. 


Relations  with  the  Public 

At  the  recent  convention  of  the  Minnesota  Electrical  As- 
sociation, Mr.  Ludwig  Kemper,  of  Albert  Lea,  read  a  short 
paper  on  "The  Central-Station  Manager."  This  individual. 
said  the  speaker,  should  be  a  man  possessing  an  unlimited 
amount  of  tact.  He  should  recognize  his  company's  limi- 
tations as  well  as  its  privileges.  He  should  be  able  to  in- 
spire in  his  employees  also  the  spirit  of  tactfulness  in  deal- 
ing with  the  public.  Care  should  be  taken  in  the  use  of 
(he  telephone  so  that  those  doing  business  with  the  company 
shall  receive  a  pleasant  impression.  The  manager  should 
the  civic  spirit  of  his  community  and  should  not  bur- 
den himself  with  details  to  such  an  extent  that  he  is  not 
able  lo  see  the  big  things.  Courteous  attention  to  com- 
plaints  is  essential,  of  course. 

Mr.  Leonard  Peterson,  of  Thief  River  Falls,  indorsed 
what  Mr.  Kemper  had  said,  as  did  Mr.  R.  B.  Wallace,  of 
St.  Paul.  Mr.  A.  H.  Dickerson,  of  Windom,  said  that  the 
main  thing  is  to  gain  the  confidence  of  customers.  The 
management   should    not    try   to   cover   up   mistakes,   as   in 
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neter  reading,  for  instance.  Mr.  11.  J.  Gille,  oi  5t.  Paul, 
leclared  that  electric  service  nowadays  implies  a  study  of 
the  customers'  requirements,  li,  for  instance,  merchant 
-■an    increase   Ins    business     ;o    pei    cent    by    doubling    the 

imount  paid    for   store   lighting   tl pan)       ill 

benefit    to   him   by   pointing   this   out.      The    amount    "I    tl" 
nil   is  not    so   important   as   the   charactei    oi    thi 
endered. 

Mr.  Eugene  tiolcomb,  oi  St.  Paul,  emphasized  thi    p 1 

hat  repairmen  should  be  gentlemanly  and  considerate.  Mr. 
I  homas  Pitts,  of  Hutchinson,  mentioned  the  use  of  a  postal- 
card  check  on  repairmen.     After  a  job  has  been  com] 
the  customer  receives  a  card  asking   il    thi    workman   has 

handled  the  task  to  the  entire  satisfaction  oi  il sumei 

Mr.   E.  T.  Street,  oi    St.   Paul,  hinted  tha  ds  and 

ifficers  of  companies  should  set   an  examph    to  their  em- 
ployees in  the  matter  of  courtesy.     Mr.   R.   E,   Brown,  oi 
Vlankato,  declared  that  the  manager  should  tal  ■ 
local  movements  for  advancement    uch  as  those  in  relation 
in  good  roads,  automobile  clubs,  etc. 

Mr.  E.  A.  Aspnes,  of  Montevideo;  mentioned  hi  prai  tici 
of  giving  a  talk  once  a  year  to  the  pupils  of  the  local  high 
school  on  the  uses  of  electric  appliances.  Mr  Aspni  - 
makes  it  a  point  to  attend  to  every  complaint  no  mattei 
how   trivial 


(Hub  House  of  New   York   Edison   Employees 
rhe  new  club  house  oi  the    Association  oi   I  mployees  of 
the   New   YorU    Edison    (  ompanj    is   located   at    r  13    I  ast 
Twelfth  Street,  New   York  City.    The  building  was  opened 
with  fitting  ceremon)   early  last  month  and  official!] 


FIG      I       NEW     ■>  nKk    EDISON     EMPLOYEES      CL1   BHO 

sented  by  the  companj   to  th<   association  oi  it-  emp  0 
rhe  club  building,  .1  fiv<    ston   structure,  1-  the  property  oi 
the  company,  which  will  bear  all  of  the  running  expenses 
rhe  entire  equipment  and  furniture  were  also  supplied  In 

the  company. 

On  the  ground  floor,  besides  .1   reception  room,  are  tile 
bowling  alleys  and  shuffleboard      On  th<    second  floor  is  a 


large  hall  suitable  lor  d  ■  rtainments,  while  lead- 

ing off  of  this  1-  the  music  room.     The  furniture  in  these 
apartments  is  of  leather  and  in  ors  through- 

out   thi  hard    maple    highly    polished.      The 

third  and  fourth  Boors  r  to  pool  and  billiard 

equipped    with    ever)    modern    a  m    the 

fifth  tl'i. .r  1-  the  library,  furnished  in  bird's-eye  maple.   This 


CEPTION     K1111M 

room  contains  inure  than    \< volumes.     On  one  oi    the 

is  the  first  electric  fan  modeled  by  I  homas  A.  I 
whili  a  lif<  sized  portrait  of  Mr.  Edison  adorns  the  wall. 
Adjoining  the  library  are  several  little  nooks  suitable  for 
iding. 
Mr  Willii  psej  is  ilit-  present  president  of  the 
Association  of  Edison  Employees,  which  numbers  nearl) 
mbers 


"Very  Satisfactory   Addition  to  Plant 

the  advantages  of  combination  ice 
operation,  a  Central  Nebraska  operator  remarks  that 
Ins  own  12.5-ton  ice  equipment  has  proved  to  be  a  verj 
is  fact  or  J     addition    to    Ins    plant.      With    an    investnii  I 
about   $13,200,   tins   station   produced,    for   the   local   popula- 
tion of  3200,   1250  tons  of  ice  in  ion  and  775  ton-  in  1912 
rhe  ompressor    is    motor-driven,    and    disl 

■ 
used  a-  ice-making  material. 

lo   freeze  a  ton  of  ice  at  ibis  plant  58.5  kw-hr.  is 
foi   «  hich  the  ice  d<  pat  tmi 
of  3.5  cents  per  kw-lir.     Under  thi 

a  ton  of  ice  at   the  -  rm  is 

litional  per  I 
how  e\  er.  1-  25  ti  50  cents  1  ' 
For  such  ici 

-  I    per   ton. 

Follow  ing   is  thi 
ings: 

\t  this  rate  a  fair  return 
I.     The  con 
storage  hi  its 
best  purposes  and  recommends  the  • 
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Illumination  and  Wiring 

Lighting  of  an  Electrical  Salesroom 

The  barefooted  condition  of  shoemakers'  children  has 
become  proverbial;  too  often,  also,  does  a  similar  state 
prevail  in  the  illumination  arrangements  of  the  average 
electrical  supply  store.     The  special   lighting  requirements 
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FIG.     I PORTION    OF    KETA1L    SALESROOM 

of  such  premises  are  not  numerous,  although  they  arc 
definite.  Primarily,  there  should  be  as  high  an  intensity  of 
illumination  on  the  shelves  as  on  the  floor  or  working  plane. 
The  light  sources  should  be  either  out  of  the  line  of  vision 
of  customers  or  else  altogether  free  of  glare,  for  the  elec- 
trical store,  above  all  others,  should  provide  an  example  of 
good  lighting.  The  appearance  of  the  installation  should 
also  be  pleasing. 

Fig.  1  shows  the  main  supply  salesroom  of  the  Common- 
wealth Electric  &  Supply  Company,  Pittsburgh,  Pa.,  which 
measures  65  ft.  long,  20  ft.  wide  and  15  ft.  10  in.  high 
Along  one  side  is  a  row  of  shelves  extending  out  2  ft.  into 
the  room  and  rising  from  the  floor  to  the  ceiling.  The 
permanent  lighting  units  of  this  salesroom  comprise  three 
500-watt  and  two  250-watt  tungsten  units,  inclosed  in  Alba 
acorn  globes  and  suspended  at  a  height  of  11  ft.  3  in.  above 
the  floor.  Some  diffuse  reflection  is  obtained  from  walls 
and  ceiling.  The  ceiling  is  finished  in  light-green  color, 
while  the  walls  are  tinted  to  a  darker  olive. 


the  intensity  on  the  shelves  is  computed  as  having  an  aver- 
age value  of  3.6  ft.-candles.  This,  it  will  seem,  agrees 
quite  closely  with  the  former  recommendation  that  the  in- 
tensity should  be  as  high  on  the  shelves  as  on  the  so-called 
working  plane  of  the  store. 

For  electrical  display  windows  the  degree  of  intensity 
secured  must,  on  the  one  hand,  be  sufficient  to  show  off 
dark  metal  goods  to  advantage,  at  the  same  time  not  being 


FIG.    3 FIXTURE    AND    GLASSWARE    SALES    PARLOR 

too  bright  to  interfere  with  exhibits  of  luminous  radiators 
lamps,  etc.  Each  window  in  the  present  installation  is 
lighted  by  seven  40-watt  lamps  in  Macbeth-Evans  diamond- 
prism  glass  reflectors.  Two  units  are  installed  at  the  from 
and  five  at  the  sides  of  the  exhibition  spaces.  For  special 
display  purposes  60-watt  tungsten  lamps  may  be  used. 

Throughout   the   offices   a   general   illumination   of   3   ft.- 
candles  is  obtained  from  semi-indirect  lighting  bowls 


Explosion-Proof  Connecter  Plug 

In  garages  and  other  places  containing  explosive  gases 
a  great  deal  of  risk  accompanies  attempts  to  use  ordinary 
insertion  plugs  for  making  temporary  connections.     A  Ger- 


FIG.    2 DISTRIBUTION    OF    ILLUMINAT10 


EXPLOSION-PROOF     PLUG 


Measurements  have  been  taken  on  a  working  plane  30  in. 
from  the  floor,  approximately  the  height  of  the  counter, 
which  is  8  ft.  9  in.  below  the  bottoms  of  the  acorn  gl 
The  actual  intensities  obtained  along  the  center  line  of  the 
room  are  shown  in  Fig.  2,  the  average  illumination  at  the 
counter   level   being  3.82   ft.-candles.     From   these   figures 


man  concern  which  owns  a  number  of  garages  has  made  a 
series  of  experiments  in  order  to  obtain  a  reliable  explo- 
proof  plug.  The  one  shown  herewith  was  designed  by 
one  of  its  engineers  and  has  been  submitted  to  exhaustive 
tests  at  the  Royal  Testing  Laboratories  at  Gross-Lichter- 
felde,  Germany,  and  is  said  to  have  proved  very  satisfactory. 
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ll  will  be  seen  from  the  illustration  that  in  making  the  con- 
tact the  pins  are  inserted  into  shells  of  insulating  material 
surrounding  the  metal  part  of  the  receiver.  These  shells 
tit  snugly  about  the  contact  pins  so  that  when  the  connection 
takes  place  the  surrounding  air  is  excluded.  As  a  further 
precaution  there  is  an  outer  shell  around  the  contact  pins 
which  fits  into  an  outer  shell  of  the  receiver.  This  excludes 
the  air  even  before  the  pins  reach  the  inner  shells. 


Comprehensive  Plan  for  Future  Street  Lighting  of 
Chicago 

In  a  communication  to  Mayor  Harrison  of  recent  date 
Mr.  Kay  Palmer,  the  city  electrician  of  Chicago,  makes  a 
report  on  his  plan  for  the  future  electric  street  lighting  of 
that  city.  By  a  contract  dated  Oct.  27,  1910,  the  Sanitary 
District  of  Chicago  is  installing  10,000  lo-amp  flame-arc 
lamps,  or  their  equivalent,  for  city  street  lighting,  in  addi 
tion  to  the  12,200  lamps  that  existed  at  the  time  of  the 
execution  of  the  contract.  Looking  ahead,  however,  Mr. 
Palmer  thinks  that  by  1918  the  city  should  have  most  of 
its  business  and  residence  sections  well  lighted  by  elec- 
tricity, the  installation  comprising  approximately  48,000 
flame-arc  lamps. 

The  map  which  is  printed  on  this  page  shows  the  layout 
of  what  it  is  hoped  to  accomplish  within  the  next  Bve  years 
At  the  present  time  there  are  nine  substations  in  operation 
Under  the  existing  contract  three  new  substations  were 
built,  and  in  addition  the  necessary  substation  equipment 
was  added  to  the  Thirty-ninth  Street  pumping  station 
Electrical  World  of  Oct.  12  and  19,  1912,  pages  772  and 
822.)  The  distribution  of  the  street-lighting  lamps  under 
the  existing  contract  includes  8421  arc  lamps  and  7056 
series-tungsten  incandescent  lamps.  In  making  the  dis- 
tribution four  and  a  half  tungsten  lamps  are  held  equal 
to  one  arc  lamp.  This  makes  the  total  arc-lamp  equivalents 
9989.  The  distribution  of  lamps  from  the  new  substations 
is  as  follows:  Thirty-ninth  Street,  746  arc  and  2164  tung- 
sten lamps;  Twenty-second  Street,  2650  arcs;  Wabansia 
Avenue,  1435  arcs;  Byron  Street,  1365  arcs  and  4748  in- 
candescent s. 

When  the  present  contract  is  finished  about  2200  old 
direct-current  arc  lamps  will  still  remain  in  service.  These. 
Mr.  Palmer  thinks,  should  he  supplanted  by  alternating- 
current  arcs.  The  direct-current  lamps  were  installed  more 
than  ten  years  ago  and  were  spaced  farther  apart  than 
present  conditions  would  require.  The  rules  which  are 
used  at  the  present  time  in  placing  flame-arc  lamps  for 
street  lighting  in  Chicago  are  as  follows: 

Central  Business  District. — Two  lamps  .it  each  street  in 
tersection  and  one  lamp  at  each  alley  intersection  with 
'such  other  lamps  as  are  necessary  tor  good  lighting." 
Space  between  lamps  not  to  exceed    ■ 

Other  Business  Streets  ami  Streets  Having  Sheet  Rati 
Way  Lines. — One  lamp  at  Street  and  alley  intersections  and 
such  other  lamps  as  are  necessary  tor  good  lighting,  Space 
between  lamps  not  to  exceed  250  ft. 

Residential  Streets  Thickly  Populated. — One  lamp  at  each 
street  ami  alley  intersection  and  such  other  lamps  as  are 
necessary  for  good  lighting.  Space  between  lamps  not  to 
exceed  350  ft. 

Residential  Streets  Thinly  Populated. — The  circuits  are 
planned  so  that  ultimately  there  may  be  one  lamp  at  every 
street  and  alley  intersection  and  other  lamps  not  over 
350  ft.  apart.  In  service  tin-  lamps  are  placed  at  street 
intersections  with  such  other  lamps  as  are  needed  in  the 
judgment  of  the  engineer.  A  thinly  populated  street  i* 
understood  to  be  one  in  which  the  houses  i\^  not  exceed 
one  for  each   [25   ft.  of  street   frontage. 

To  carry  out  the  plan  for  future  lighting  will  require  a 
large   number   of    new    lamps   as    there   are   many    districts 


natively  thickly  settled  111  which  lamps  arc  now 
spaced  from  400  ft.  to  6ou  ft.  apart.  Woodlawn  and  River- 
view  would  become  direct-current  lighting  districts,  and  the 
change  proposed  by  the  city  electrician  will  require  about 
7000  additional  lamps  here.  In  the  Lincoln  Park  dis- 
trict 3000  more  lamps  should  be  added,  making  about 
10,000  additional  lamps  which  will  be  needed  within  two 
or  three  years  after  the  completion  of  the  present  con- 
tract. Mr.  Palmer  figures  that  the  approximate  estimated 
cost  of  the  second  10,000  lamps  as  proposed  above  would  be 
$2,040,000.  This  allows  for  8000  lamps  on  overhead  circuits 
at  $160  each,  including  station  equipment,  circuits  and 
lamps,  and  2000  lamps  on  underground  circuits  at  $380  each. 
Of  course,  the  carrying  (jut  of  this  plan  is  dependent  on  thr 
city's  ability  to  finance  it 

Mr.   Palmer  point..]  out  that  it  is  evident  that  unless  the 
sanitary  District   is  allowed  to  use  a  greater  tlow  of  water 
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from  lake  Michigan  than  at  present  (4167  CO.  ft.  per 
Second  1  the  electrical  energy  available  from  this  source 
will  not   supply   more   than   27,000  arc   lamps,  which   U 

more  than  the  system  .1-  planned  under  the  existing 
contract.       The    city's    present    contract    with    the    Sanitary 
District  for  supplying  energy  tor  street  lighting  will  I 
n. ite  on    Dec.    I,  for  the  ultimate  maxi- 

mum  supply   «i   electrical   energy    for   ap| 
arc   lamps,  or    11.500  kw   at  ?i;   per  hp-)  |        IO  pet 

kw-year.     It  is  probable  that  a  higher  rate  will  be  required 
if  the  contract  1-  renewed  in   lot,"      In  \i,    ■ 
Mr.    Palmer  continues  SUDStanl 

"From  th< 
beyond  the  13,500  kw  [that  is.  the  1 

contract  ml  2000  kw  in  addition  which  the  Sanitary  Dis- 
trict might  be  able  to  furnish]  must  be  supplied  from  some 
other   source,   if  (  is  to   be   in- 
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creased  beyond  27,000  arc  lamps.  The  writer  believes  thai 
the  Commonwealth  Edison  Company  can  supply  energy  to 
the  city  on  a  profitable  basis  for  the  street-lighting  system 
at  approximately  0.7  cent  per  kw-hr.,  which  is  similar  to 
the  rate  charged  for  the  energy  supplied  to  the  electric- 
railway  companies  at  the  present  time.  A  more  reliable 
and  economical  service  will  be  obtained  should  the  Common- 
wealth Edison  Company's  lines  ever  be  connected  direct  to 
the  city's  lighting  system  through  the  Sanitary  District's 
terminal  station  at  Thirty-first  Street  and  Western  Avenue, 
as  the  auxiliary  steam  plants  which  are  now  being  main- 
tained by  the  Sanitary  District  can  be  dispensed  with.  Un- 
doubtedly, a  satisfactory  working  agreement  between  the 
Sanitary  District,  the  Commonwealth  Edison  Company  and 
the  city  can  be  consummated  on  an  advantageous  basis  for 
the  taxpayers  of  Chicago,  for  the  supply  of  electrical  en- 
ergy for  the  city's  use,  if  the  city  takes  the  initiative  in 
proposing  such  a  step." 

In  conclusion,  the  city  electrician  recommends:  First, 
the  postponement  of  certain  parts  of  the  present  lighting 
contract  with  the  Sanitary  District  until  the  districts 
lighted  by  the  old  direct-current  arcs  can  be  rehabilitated 
properly  with  flame-arc  lamps ;  second,  a  new  contract  with 
the  Sanitary  District  for  the  installation  of  10,000  additional 
arc  lamps  beyond  the  present  contract,  this  contract  to 
include  the  furnishing  of  all  the  available  energy  of  the 
District  for  public  lighting  and  other  municipal  purposes ; 
third,  a  contract  with  the  Commonwealth  Edison  Company 
for  emergency  throw-over  service  and  for  additional  en- 
ergy necessary  for  municipal  purposes  which  cannot  be 
supplied  by  the   Sanitary  District. 


Grounding  Requirements  in  California 

An  electrical  ordinance  to  supplement  that  at  present 
effective  in  Colorado  Springs,  Col.,  is  being  prepared  by  Mr. 
C.  L.  Reasoner,  city  electrician,  with  the  aid  of  the  engi- 
neer of  the  Rocky  Mountain  Fire  Underwriters'  Associa- 
tion, Mr.  W.  J.  Canada.  The  act  provides  that  within  one 
year  all  transformer  secondaries  be  grounded  where  the 
voltage  will  not  exceed  250  above  ground  connection.  It 
further  prescribes  methods  for  grounding  various  types  of 
secondaries,  and  fixes  the  character  of  ground  connection 
to  water  mains  for  future  electrical  service.  The  ordinance 
will  be  prepared  in  considerable  detail  and  is  intended  to 
prevent  merely  perfunctory  grounding.  A  maximum  re- 
sistance of  0.25  ohm  for  any  ground  is  required.  The 
Colorado  Springs  Electric  Light  Company  will  co-operate 
in  securing  the  best  results. 

An  ordinance  has  just  become  effective  at  Greeley,  Col., 
requiring  the  grounding  in  thorough  and  reliable  manner 
of  all  alternating-current  secondaries  within  one  year.  Mr. 
L.  Fitch,  manager  of  the  Home  Power  &  Light  Company, 
is  proceeding  under  the  advice  of  the  Underwriters  on 
methods. 


Letters  to  the  Editors 

Researches  in  Magnetic  Hysteresis 

To  the  Editors  of  the  Electrical  World: 

Sirs: — In  your  editorial  entitled  "Researches  in  Magnetic 
Hysteresis"  in  the  Feb.  15  issue  of  the  Electrical   II 
page  331,  reference  is  made  to  a  thesis  by  Dr.  Fritz  Holm, 
which  is  abstracted  in  the  Digest  of  the  same  issue  on 
363.     The  attention  of  your  readers  should  be  called  to  the 
fact   that    researches   identical    in    nature    were    made    pre 
viously  by  Mr.  G.  Vallauri,  and  published  by  him   in 
dell'  Associazione  Elettrotecnica  Italiana,"  Vol.   15,   Febru 
ary,  191 1. 

Zwickau,   Germany.  GUSTAV    W.    \llvii; 


New  York  Hydroelectric  Development 

To  the  Editors  of  the  Electrical  World: 

Sirs  : — The  so-called  "conservation"  movement,  as  applied 
to  the  subject  of  flowing  water,  has  suffered  in  the  past,  and 
continues  to  be  retarded  in  the  present,  by  lack  of  proper 
consideration  and  understanding  as  to  what  constitutes  true 
conservation.  The  movement  in  New  York  has  developed 
into  the  form  of  proposals  for  the  operation  of  power  plants 
by  the  State,  in  competition  with  existing  systems  of  elec- 
trical utilities,  which  policy  has  been  very  recently  em- 
bodied in  the  Murtaugh-Patrie  bill,  passed  by  the  Senate 
in  the  month  of  March,  1913. 

Public  education  upon  this  subject  has  been  largely  car- 
ried on  by  mere  assertions  and  semi-political  presentations 
by  enthusiasts  lacking  the  technical  and  statistical  informa- 
tion which  should  be  applied  to  the  study  of  so  wide  a 
subject. 

So  far  as  the  application  of  "conservation"  to  water 
powers  is  concerned,  it  will  be  found  on  careful  inquiry 
that  there  are  modifying  factors  which  place  the  subject  in 
a  different  class  from  that  occupied  by  other  features  of 
the  general  movement.  These  factors  are  ignored  by  the 
majority  of  enthusiastic  writers  upon  this  subject  and  re- 
ceive but  slight  consideration  even  at  the  hands  of  such 
officials  as  those  composing  the  New  York  State  Conserva- 
tion Commission,  who  should  give  them  full  consideration. 

The  original  suggestions  as  to  the  conservation  of  waters 
during  recent  years  have  been  widely  extended  into  a  com 
bined  form  of  governmental  ownership,  development  and 
operation  of  such  waters  as  means  of  power  development 
This  matter,  in  the  State  of  Xew  York,  has  become  a 
question  not  of  conservation  but  of  practical  economics  op- 
posed to  politics.  It  involves  also,  indirectly,  the  question  of 
public  ownership  and  operation  of  a  technical  utility  such 
as  the  distribution  of  electrical  energy. 

The  value  of  falling  water  does  not  always  consist  in  its 
development  as  a  source  of  energy,  for  it  is  in  notable  in- 
stances of  greater  economic  value  in  its  natural  condition 
Its  development,  in  whole  or  in  part,  for  the  production  of 
energy  may  result  in  less  effective  value  to  the  community 
than  its  maintenance  in  its  natural  state.  Such  is  particu- 
larly the  case  in  connection  with  the  largest  of  the  water- 
falls of  the  State  of  New  York,  that  of  Niagara,  where 
some  of  the  suggested  schemes  for  the  utilization  of  the 
water  would  undoubtedly  rob  the  country  of  its  greatest 
scenic  attraction  and  would  thus  deprive  the  locality,  the 
State  and  the  country  of  the  financial  benefits  derived  from 
the  vast  numbers  of  visitors  who  bring  to  the  channels  of 
general  trade,  as  reported  by  the  committee  of  engineers 
appointed  by  the  United  States  government,  an  annual 
revenue  exceeding  $20,000,000,  representing  a  capitalized 
value  of  the  esthetic  features  of  Niagara  amounting  to  $4 
per  head  of  our  entire  population.  One  of  these  suggestions 
proposed  the  artificial  control  of  a  supply  of  water  to  be 
turned  on  at  intervals  for  the  delectation  of  visitors.  For- 
tunately the  attitude  of  the  public  is  averse  to  any  such 
schemes,  whether  advanced  in  the  interests  of  commercial 
corporations  or  of  State  politics. 

Much  of  the  erratic  and  ill-defined  action  of  the  conserva- 
tionists in  this  direction  is  due  to  exaggeration  and  mis 
statements  of  the  power  available  in  the  form  of  falling 
water.  Of  this  class  of  misinformation  the  publications  of 
the  Conservation  Commission  form  an  example. 

In  the  first  place,  the  whole  subject  of  available  powers 
in  the  State  of  Xew  York,  and  of  their  practical  utiliza- 
tion for  the  production  of  energy,  was  carefully  studied  and 
us  limitations  decided  by  the  State  Water  Commission. 
which  was  in  existence  prior  to  the  present  Conservation 
Commission.  That  body  ascertained  that  the  amount  of 
ower  thus  obtainable  was  much  less  than  that  which  is 
low  so  glibly  assumed  by  the  commission. 

In    the   second    place,    the    value    of    all    these   powers    in 
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terms  of  energy  is  misstated  by  writers  who  persisl  in 
presenting    large    and    attractive    figures    of    horse-power, 

which  mean  no  more  than  the  theoretic  powi  1      

and  do  not  make  clear  to  the  reader's  mind  the  facl  that 
this  water-power  is  not  obtainable  in  thi  elec- 
trical energy,  even  at  the  site  of  the  falls,  unaccpmpanied 
by  loss. 

Such  figures  as  those  which  havi  ipted   b)    thi 

commission  are  subject  to  substantial  reduction  in  quantity, 
because  there  is  no  possible  waj   of  utilizing  thi 
large  waterfalls  in  direct  operation  of  machinery,  and   its 
transmission   into  electrical   energy   involves   large    lo 
This  has  been  demonstrated  a     in  insl  ince  in  the  Si 
municipal  electrical  development,  in  which  of  the  available 
electrical  energy  in  the  water  al  thi 
cent   was  returned  in  the  form  oi      ■  nergy  trans 

milted. 

Further,  the  utilizal ion  of    thi     •     •• 

in   lion  and   municipal  distribution   systems   in 

gressive  losses,  which  eventuall)   result  in  a  di  proportion 

atel)    small    utilization,   1 unting    in    tl < oned 

above  tn  only  jo  per  cent  of  the  powei  original!}  available, 
Perhaps   the   best    illustration   of   ibis  condition   will   be 
found  by  an  examination  of  the  possibilities  of  utiliziri 
entire  dynamic  force  of  Niagara.    En  the  first  p] 

be    noted    that    the     present     utili/ation    of    the    Waterfall    at 

Niagara  is  highly  inefficient;  the  total  fall  between  the 
level  of  Lake  Erie  and  the  foot  of  the  falls  is  220  ft.  and 

the  total   fall  between  Lakes   Krie  and  <  hitario  1-  over  3OO  ft, 
The    present    developments    on    the    American    side    opi 
upon   beads  of    [38   ft.  and  200    ft.,  and   those   upon   the  1 
dian   side  upon  a  lead  averaging    175    ft.      '  >  1 1 1  \    one  develop 

ment,  that  at  St.  Catharines,  on  tin    Well. md  Canal,  uses 

approximately  tin-   full   available   head. 

As  an   economic   proposition,   therefore,  all   the  exi 
developments  could  be  removed  from  the  I  located 

at   Lewiston,   where   the   same   amount    of    water    now   taken 

from    abovi    the    falls    would    product    nearl)    doubl 
amount  of  electrical  energy  which  is  now  gem  rated. 

The  second  limiting  factor  in  ibis  ease,  as  with  all  othei 
waterfalls,  lies  in  thi  fact  thai  onlj  the  mean  flow,  and  in 
many  cases  the  minimum  flow,  can  be  utilized  for  the  pur 
pose  of  generating  energy,  the  uses  of  which  are  In  nearl) 
every  class  of  industry,  in  transportation  and  in  lighting, 
erratic,  irregular  and  variable,  not  onlj  between  the  hours 
of  the  day  but  between  different  periods  oi  the  yeai  rhus, 
even  the  average  amount  or  minimum  amount  thus  d 
oped  cannot  be  utib/ed.  inasmuch  as  u  represents 
(unions  exercise  oi    force,  <ii   which  on!)    a  pan   is    , 

time  in  demand 

Assuming  that  it  were  possible  i^  velopments 

by  which  the  average  (low  of  Niagara  could  bi  employed 
in  the  production  of  electrical  energy,  'I  will  be  found  that 
this  How.  which  amounts,  according  to  the  United  States 
government  reports,  to  210.000  cu.  ft.  pi  1 

a  maximum  of  approximate!)   \,c il  water  hp, 

capable  of  developing  a  maximum  output  limiti  d  to  approxi 
matelj   2,000,000  elect  1  ical  hp. 

I  be  transformation,  transmission  and  local  distribution 
of  this  energy  would  reduce  the  utilization  ol  electrical 
energy  to  little  mon  than  om  hall  of  tins  amount.  The 
value  of  the  power  thus  distributed  is  represented  only  b) 
the  corresponding  value  >'<  other  sources  ,.i  energ)  and  can 
be  determined  bj  a  comparison  pi  the  cost  ol 

the  same  amount  of  energ)  b)  means  hi  the  use  of  fuel,  the 
value    of    which,    at    $3    per    ion.    would    bi     no    more    than 

tpproximatel)   $  1 1 ,000,01 » >  per  annum. 

The  loss  to  the  general  community  would  be  near!)  double 
this  amount,  so  that  assertions  made  as  to  the  "economic 
waste"  oi  Niagara,  which  have  been  repeated,  probabh 
thoughtlessly,  b)  high  scientific  authorities,  are  upon  ex 
animation  found  to  be  based  upon  impressions  md  k\o  not 
bear  the  anal) sis  of  figures. 


A   •  that  the  relation 

labor  and  of  pom  er  to  tl 
minor  element  in  all  but  I  industry,  and  the 

conclusion  from  this  condition  is  inevitable,  that  it  is  only 
such  industries  as  those  in  which  labor  is  a  minor  con- 
sideration that  can  b<  attracted  b)  cheap  power,  and  only 
then  when  their  use  of  it  is  practically  continuous.  That 
this  is  the  controlling  ■  -n  b> 

•:cal   energy 
has  been  available  at    '  learly  twenty  years,  but 

only  a  limited  number  of  indu 
selves   in    its    vicinity,    and    m 

industries  special!  sed  on  the  utilizati 

large  amounts  of  el 

Y    )'  Regin  \i  r>  I'm  11  - 


International    Scandinavian    Transmission   System 

SlK  tg  to  the  article  m  the   Fi  of   the 

proposed  transmis  from 

I  roiibattan.    Sweden,   to  i  opei      gen,   Denmark,  it  should 

ted   thai   the   matter  ha 
involving  negotiations  between  the  Swedish  and  the  Dan- 
ish  governments.     Whal   has  been  done  in  the  matter  up 
to  the  present  is  that  the  Royal  Water  Pi 
of  Sweden  has  undertaken  an  investigation  as  to  the  tech- 
nical   and    economical    pi  h    a    transn 
system. 

I    also  beg   to  stale  that   the   investigation   in   q 

1  need  by  the  chiel  I    ["rollhattan,  Mr.  Holm 

gren,  who,  hi  int  of  illness,  could  not 

thi    work.    On  tin-  account  the  Water   P 
mission  assigned  to  the  writer  the  task  of  completing  the 
investigation,  which  was  done  with  the  :    Mi 

1  cntcrwall. 

S7oi  kholm,  Sweden. 


European  and  American  Wiring  Practice 

I'O   lis, 

Sirs:      I  he  comments  published  in  your  co 

tune  to  tune  on  the  variation  between   Eun  \mcr- 

ican     interior  w  inne,     pi  Flic 

development  of  «  com- 

pared  with    European  development  that 

the  close   restriction   on   wiring   methods   here   has   given   a 

use, I   in   this 

practice  1  e>  identl)  did  nol  su| 

■  communication  of  Mr.  Willi 
I  tawaii,  appearing  in  the  March  . ; 
significant 

ploys    ind   is    I    miliar  with    American  met 
quirements 
suggestion  that   N  • 
■ 

parent  h     is   made    withi 

dency  in  this  o  untr) 
the    National    Eli 

on  final  circuits  under  c 
amperes     is     USU 

emplo) 

words,  the  1 

tion 

handling  ordinal 

condil 

better   conduit    w  il 

with  a  minimum 

W. 
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Field  of  the  Operating  Engineer 


A  Record  of  Practice,  Experience,  New  Ideas  and   Interesting 
Problems — Notes  on  Practical  Subjects — Questions  and  Answers 


Tests  of  Small  Oil-Engine  Sets 

The  municipal  lighting  plant  at  Clarks,  Neb.,  is  equipped 
with  a  35-hp  Alamo  oil  engine  belted  to  a  22.5-kw  West- 
inghouse  generator  and  a  25-hp  Fairbanks-Morse  gasoline 
engine  belted  to  a  12.5-kw  Westinghouse  unit.  With  the 
aid  of  the  Electric  Storage  Battery  Company's  E-11  equip- 


shown  at  F.  The  pieces  were  held  in  position  by  several 
small  wooden  wedges  which  were  driven  between  tht- 
asbestos  board  and  casing. 

When  the  first  attempt  at  welding  was  made  excessive 
caution  prevented  adequate  heating  of  the  fractured  parts, 
and  only  the  surface  of  the  break  was  welded.    This  weld 


TESTS    OF     INTERNAL-COMBUSTION     ENGINES    AT    CLARKS,     NEB. 


Started 

Stopped 

Length  oi 

Test, 

Minutes 

Fuel 

Consumed, 

Gal. 

Amp 

Volts 

Kw-hr. 

Delivered 

at 

Switchboard 

Cost  per 

Kw-hr. 

at 

Switchboard 

Oil  Consumed 

per  Kw-hr. 

of  Engine, 

Pints 

Hp  Delivered 

by  Engine, 

Allowing  for 

Losses 

9:13 

9:27 

14 

1 

180 

120 

21.6 

0.0214 

1.28 

35.84 

9:27 

9:41 

14 

1 

180 

120 

21.6 

0.0214 

1.28 

35.84 

Alamo 
35-hp 
Engine 

9:50 
10:12 

10:05 
10:37 

15 
25 

1 
1 

167 

83 

125 
125 

20.87 
10.37 

0.0192 
0.0386 

1.237 
1.5 

34.62 

17.20 

10:45 

11:14 

29 

1 

41 

125 

5.12 

0.0404 

2.615 

8.49 

11:17 

11  :50 

33 

1 

42 

125 

5.25 

0.0347 

2.237 

8.71 

Fairbanks- 
Morse, 
25-hp 

3:18 

3:41 

23 

1 

100 

120 

12.00 

0.0313 

1.405 

19.91 

nient  of  cells  installed,  local  customers  can  obtain  electric 
service  for  fans,  irons,  etc.,  any  hour  out  of  the  twenty- 
four,  although  the  plant  itself  need  be  operated  only  dur- 
ing the  evening  hours  of  heaviest  load,  the  battery  being 
meanwhile  charged  with  the  marginal  capacity  of  the  sets. 
During  some  tests  conducted  recently  on  these  oil-engine 
sets  at  Clarks,  by  Mr.  W.  E.  Donner,  the  accompanying 
results  were  obtained.  The  effort  in  each  case  was  to  deter- 
mine the  output  for  a  consumption  of  I  gal.  of  fuel  at  vari- 
ous engine  and  generator  loadings.  For  the  Alamo  engine 
J9  deg.  distillate  was  the  fuel  used,  costing  10  cents  per 
gal.,  and  for  the  Fairbanks-Morse  set  commercial  gasoline 
was  supplied.  While  the  oil  engine  carried  an  overload  of 
220  amp  at  120  volts  for  an  hour,  the  gasoline  unit,  accord- 
ing to  the  report  of  the  test,  refused  to  carry  any  overload. 
In  making  the  calculations  5  per  cent  was  allowed  for  belt 
loss  and  85  per  cent  for  generator  efficiency. 


was  very  promptly  broken  as  soon  as  strain  was  placed 
upon  the  foot  again. 

The  owner  of  the  motor  was  told  that  a  second  attempt 
would  not  be  made  unless  the  motor  foot  could  be  treated 
exactly  as  though  it  were  a  bare  casting  with  no  windings 
in  proximity  to  it.  He  assented  but  stationed  one  of  his 
men  beside  the  motor  to  inspect  the  field  winding  during 
the  operation. 

When  the  motor  was  in  position  above  the  forge,  bricks 
were  placed  about  the  broken  parts  to  keep  the  heat  as 
much  as  possible  from  all  other  portions  of  shell.    Pieces  <">< 


Repairing  a  Broken  Motor  Leg 

By  James  F.  Hobart 

During  shipment  the  foot  of  a  30-hp  induction  motor  be- 
came broken  as  shown  in  the  cut.  The  motor  had  been  sold 
under  a  guarantee  and  it  was  necessary  to  repair  the  break 
with  the  least  possible  delay  and  at  the  lowest  cost.  The 
foot  being  an  isolated  projecting  member  of  considerable 
section,  it  was  not  necessary  to  provide  for  the  expansion 
and  contraction  of  other  portions  of  the  casting.  The  sole 
object  of  solicitude  in  this  job  was  to  heat  the  fracture 
without  damaging  the  coils  of  the  stator  winding. 

The  outside  of  the  motor  casing  is  shown  at  A;  B  and 
C  are  the  feet,  and  the  break  to  be  repaired  is  visible 
at  D.  The  field  winding  E  was  protected  by  placing  be- 
tween the  coils  and  the  shell  casting  several  thicknesses  of 
asbestos  board  which  had  previously  been  saturated  with 
water.  The  several  layers  of  asbestos  which  were  packed 
into  the  space  between  the  shell  and  the  field  winding  are 


BREAK    IN     MOTOR    FRAME 

asbestos  board  were  freely  used.  After  these  precautions 
had  been  taken  the  foot  was  heated  to  a  red  heat.  The 
welding  was  then  completed  as  speedily  as  was  possible. 
An  excellent  job  seems  to  have  been  secured  and  the  motor 
is  now  in  constant  service.  The  asbestos  apparently  did  its 
work  well,  for  the  coils  were  not  damaged  in  the  least 
decree. 


April  12,  1913 
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Operating  the    Terre  Haute    Station    with    Water 
3  Ft.  Above  Floor 

With  the  surface  of  the  Wabash  River  3  It.  above  the 
level  of  the  engine-room  Hour,  satisfactory  operation  of 
the  j2,ooo-kw  generating  station  at  Terre  Haute  owned 
by  the  Terre  Haute,  Indianapolis  &  Eastern  Traction  Cpm- 
pany  was  maintained  throughout  practically  the  entire  flood 
whicli  recently  overspread  that  section.  This  station,  be- 
sides generating  energy  for  the  four  interurban  lines 
radiating  from  Terre  Haute,  furnishes  electricity  for  light- 
ing and  motor  service  in  Terre  Haute,  West  Terre  Haute, 
Brazil  and  several  small  towns  along  the  interurban  lim 
Since  all  these  places  were  dependent  on  this  station  for 
their  lighting,  considerable  credit  should  be  given  Mr.  T.  F. 
Grover,  general  manager  of  tin  I  •  m  <  Haute  division  of  the 
company,  and  to  the  men  under  him  for  maintaining  the 
service  despite  such  adverse  circumsl 

When  the  Terre  Haute  station  was  erected  the  engine- 
room  floor  was  constructed  aboul  .)  ft.  above  the  highesi 
recorded  mark  which  the  Wabash  River  had  ever  reached, 
but  the  unusually  heavy  rains  oi  the  recent  spring  swelled 
the  river  until  at  the  crisis  it  was  3  ft,  .dune  the  genet 
room  floor. 

Had  the  direct  force  of  the  river  current  Struck  the 
north  or  upstream  wall  of  the  building,  the  latter  undoubt- 
edly would  have  collapsed,  as  it  is  of  temporary  construc- 
tion to  allow  for  future  addition.  To  meet  the  oncoming 
flood  about  75  or  100  men  wire  employed  to  lay  a  wall  of 
sandbags  around  the  building  for  the  purpose  of  deflecting 
the  current  of  the  river  and  keeping  out  as  much  water  as 
possible.  Fig.  2  is  a  view  of  the  downstream  side  of  the 
building  taken  during  the  worst  of  the  flood. 

Fortunately  there  was  a  hominy  mill  near  the  generat- 
ing station,  and  most  of  the  bags  required  for  the  tem- 
porary dike  were  obtained  here  without  much  delay.  The 
men  were  able  to  lay  the  bags  fast  enough  to  be  at  all 
times  8  in.  ahead  of  the  rising  flood. 

Practically  all  of  the  foundation  walls  are  constructed  of 

concrete,   with    the   except of   the   north   wall,   which   is 

of  brick.     The  basement  floor  at  its  lowest  point  is  prob- 
ably 20   ft.  below  the  engine  room   floor,  so  that  the  walls 


FIG.    I — TEMPORARY    BRICK   vv  Ml     10    Kill'  OUT   1 

without  any  lateral  bracing  were  in  a  precarious  condition 
because  of  the  enormous  water  pressure  from  without. 
Perhaps  the  coarse  till  around  the  building  is  all  that  saved 
the  foundation  walls  from  collapsing, 

Centrifugal  circulating  pumps  were  used  to  remove  the 
first  large  quantity  of  water  which  leaked  into  the  base- 
ment.     During    their    use    the   plant    was   shut    down   about 


fourteen  hours,  with  the  exception  of  the  exciters  which 
furnished  light.  After  the  circulating  pumps  were  again 
connected  to  the  condensers  a  pair  of  reciprocating  pumps 
were  used  to  remove  seepage  water,  and  no  further  inter- 
ruption to  service  was  experienced. 

To  prevent  the  water  which  leaked  through  the  barricade 
of  sandbags  from  running  into  the  basement  through  doors 


FIG.    2 — WATER     vt    WINDOW    LEDGE   ON    DOWN-STREAM   SIDE   OF 
STATION 

and  windows  a  temporary  brick  wall  was  built  across  the 
building  on  the  interior  at  each  end,  as  shown  in  Fig.  I, 
ami   the  doors  were   sealed   and   backed   up   with   sandbags. 

One  of  the  concrete  piers  supporting  a  leg  of  the  high- 
tension  tower  just  outside  the  building  (see  Fig.  2 
carried  away  by  the  flood,  although  it  extended  about  15 
ft.  into  the  ground  originally.  A  corduroy  wall  which  had 
been  built  along  the  river  bank  at  this  point  to  give  a 
neater  appearance  and  prevent  inundation  was  completely 
'■  aw .iv  bj   tlie  water. 

The  tornado  of   March   23,  which   preceded  the  flood  de- 
vastation in    rerre  Haute,  tore  down  practically  everything 
111  its  path   for  about  -•'.•  miles  111  a  strip  about  a  quart 
a   mile  long.      A   brick   high-tension 
on  the  south  side  of  the  city  was  completely  demolished  and 

1     the     500-kw,     2300-23,000-^ 
turned   around   on   its  concrete    foundation.      In   addiit 
tin-,  damage,  about   1500  ft.  of  high  tension  li 
molished,  and  it   v.  ■  ed  the  entire  length  of 

the   interurban   line   running   south    ft 

26  miles  long      The  voltaj  .  r  this  line  was  kept  as 

low  .1-  possible  by   running  lighl 


Ground  Connections 

If,    i- 

Fully  75  per  cent  of  lightning-arrester  troul 

rectlv  traceable  to  inadequate  ground  connections.  Cop- 
per sheets  with  at  leasl  .  ill  be  used 
for  the  ground  connections,  and  should  be  thick  enough 
to  prevent  wasting  away.  The  depth  to  which  the  plates 
should  be  buried  depend  the  nature 
of  the  earth  about  the  station.  It  can  be  said  that  the 
plate  should  be  buried  in  powdi  1  a  depth  at  which 
the  soil  is  always  damp.  Further  than  this  no  hard  and 
fast  rule  can  be  m 
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Digest  of  Current  Electrical   Literature 

Abstracts  of  Important  Original  Articles  Appearing 
in   the   Periodical    Electrical    Press   of  the    World 


Generators,  Motors  and  Transformers 

Single-Phase  Commutator  Motor. — Gabriel  Martin. — 
An  illustrated  article  on  the  theory  of  the  Latour  com- 
pensated shunt  motor.  The  author  first  gives  an  approxi- 
mate physical  theory  and  follows  it  up  by  a  more  exact 
mathematical  theory,  developing  the  diagram  of  this  type 
of  motor.  The  results  of  tests  of  a  7-hp  and  a  2-hp  motor 
of  this  type  are  given. — La  Lumiere  Elec,  March  8,  1913. 

Variable-Speed  Alternating-Current  Motors. — A  note  on 
a  recent  British  patent  (No.  9210,  1912)  of  the  British 
Thomson-Houston  Company  and  the  General  Electric  Com- 
pany of  this  country.  Two  brushes  are  provided  per  pole, 
and  the  speed  is  controlled  by  varying  the  distance  between 
them.  The  arrangement  is  applicable  to  forms  of  repulsion 
as  well  as  of  conduction  motors. — London  Elec.  Eng'ing, 
March  13,  1913. 

High-Frequency  Generator. — A  note  on  a  recent  British 
patent  (No.  3555,  1912)  of  R.  Heyland.  In  this  generator 
the  frequency  is  not  determined  by  the  speed  and  number 
of  poles,  but  by  oscillations  of  the  magnetic  field  secured 
by  the  reaction  of  a  short-circuited  polyphase  winding  un- 
connected to  any  source  of  supply  but  having  its  phases 
connected  in  parallel  so  that  oscillations  of  low  frequency 
are  damped  out  by  equalizing  currents  and  only  a  particular 
higher  harmonic  determined  by  the  difference  in  phase  of 
the  separate  coils  is  developed.  The  oscillations  may  be 
strengthened  by  suitably  tuned  inductances  and  condensers. 
— London  Elec.  Eng'ing,  March  13,  1913. 

Mercury-Vapor  Rectifier. — Daniel  Berthelot. — A  note 
on  the  priority  of  invention  of  the  mercury-vapor  rectifier. 
The  writer  states  that  "the  use  of  the  carbon-copper — or, 
better,  the  carbon-mercury — arc,  as  a  rectifier  of  alternat- 
ing current,  was  described  in  1888  by  Jamin  and  Maneuvrier 
{Journal  de  Physique,  second  series,  page  437) .  The  ap- 
paratus was  applied  to  produce  electrolytic  decomposition 
of  water  by  means  of  a  combination  of  an  alternating-cur- 
rent generator  with  a  mercury  arc.  Jamin  and  Maneuvrier 
concluded  their  paper  with  a  reference  to  the  attempts  to 
use  alternating-current  generators  for  electrochemical  work 
by  rectifying  the  current  by  means  of  a  commutator.  "It  is 
seen  that  this  commutator  can  be  replaced  automatically  by 
one  or  several  arcs  formed  between  a  bath  of  mercury 
and  a  point  of  carbon." — La  Revue  Elec,  March  7,  1913. 

Mercury  Converters  of  Large  Capacity. — Bela  B. 
Schaefer. — An  English  translation  in  abstract  with  illus- 
trations of  his  German  paper,  noticed  some  time  ago  in  the 
Digest,  on  mercury-vapor  converters  of  large  capacity,  the 
containers  being  of  steel. — London  Electrician,  March  21, 

I9I3- 

Magnetic  Properties  of  Sheet  Iron  for  Dynamos. — De 
Nolly  and  Veyret. — An  account  of  an  investigation  on  the 
best  composition  and  the  best  treatment  of  steel  in  order  to 
obtain  the  most  favorable  results  with  respect  to  per- 
meability and  hysteresis  and  eddy-current  losses. — Revile  de 
Met.,  Jan.  1,  1913;  abstracted  in  La  Lumiere  Elec,  March  1, 

1913- 

Rotary  Converter  for  Industrial  Railways. — F.  Riep.— 
For  industrial  railways,  as  far  as  they  are  operated  with 
direct  current,  some  means  is  required  to  transform  the 
three-phase  currents  which  are  generally  available  into 
direct  current.  In  Germany  for  that  purpose  motor-gen- 
erators have  been  almost  universally  used  in  the  past,  but 


beginning  with  1910  rotary  converters  have  been  introduced 
and  are  now  finding  increased  favor.  Their  advantages 
are  pointed  out. — Elek.  Zeit.,  March   13,   1913. 

Lamps  and  Lighting 

Danger  of  Fire  from  Electric  Hand  Lamps. — Bote. — As 
the  result  of  a  fire  in  the  theater  of  the  city  of  Stettin  in 
Germany  the  question  has  been  raised  whether  this  could 
have  been  caused  by  a  transportable  electric  hand-lamp, 
and  a  large  number  of  experiments  concerning  the  safety 
of  hand-lamps  have  been  undertaken.  The  conclusion 
reached  from  these  tests  is  that  all  transportable  hand-lamps 
now  on  the  market,  if  equipped  with  16-cp,  220-volt  carbon 
lamps,  can  cause  fire  if  in  contact  with  such  an  ignitible 
material  as  sawdust,  while  such  ignition  could  not  be  pro- 
duced in  the  tests  with  16-cp,  220-volt  metallic-filament 
lamps.  In  the  experiments  the  lamps  were  firmly  covered 
with  wool,  linen  or  silk  materials,  or  embedded  in  sawdust, 
so  as  to  exclude  the  air  as  far  as  possible.  Of  the  four 
lamps  shown  in  Fig.  1  the  one  marked  No.  4  gave  the  best 


FIG.    I PORTABLE   HAND  LAMPS 

results.  When  metallic-filament  lamps  of  16  cp  were  em- 
ployed the  highest  temperature  observed  was  149  deg.  C. 
(for  No.  1  in  Fig.  1)  and  the  lowest  temperature  100  deg.  C. 
(for  No.  4).  With  metallic  filaments  of  higher  candle- 
power,  such  as  25  cp,  32  cp  and  50  cp,  ignition  could  be 
obtained.  In  the  theater  in  question  all  the  hand-lamps  have 
been  exchanged  for  16-cp  tungsten  lamps  constructed  like 
No.  4. — Elek.  Zeit.,  March  20,  1913. 

Generation,  Transmission  and  Distribution 

Lignite  as  Central-Station  Fuel. — The  use  of  lignite  for 
the  firing  of  boilers  in  generating  stations  is  attracting  in- 
creased attention  in  Germany,  in  the  district  west  of 
the  Rhine.  It  is  claimed  that  the  erection  of  stations 
adjoining  the  deposits  of  lignite,  which  is  worked  from 
the  surface,  dried  or  partly  dried  in  apparatus  and  pressed 
into  briquets,  permits  of  the  production  of  electric  energy 
at  an  exceptionally  low  cost.  It  was  for  this  reason  that 
the  Berggeist  supply  station  was  established  several  years 
ago  near  Bruhl,  whence  a  supply  of  energy  is  furnished 
over  a  considerable  area.  The  station,  which  in  the  mean- 
time has  been  taken  over  by  the  Rhenish-Westphalian  Elec- 
tricity Works  Company,  of  Essen,  which  also  possesses 
bituminous  coal  plants  on  the  colliery  site,  delivered  25,800,- 
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oeo  kw-hr.  in  1912.  Now  the  Rhenish- Westphalian  Com- 
pany lias  started  the  building  of  another  large  station  in 
the  vicinity  of  the  Ver.  Ville  lignite  mine  belonging  to  the 
Roddergrube.  Two  15,000-kw  steam  turbines  will  be  in- 
Stalled  at  first,  the  cost,  including  boilers,  being  estimated 
at  $875,000.  A  lengthy  contract  has  been  concluded  with 
the  mine  owners  for  the  supply  of  fuel.  The  stdtion  will 
supply  energy  to  the  network  of  cables  which  the  Khcnish- 
Westphalian  company  possesses  in  the  district  of  Cologne 
and  beyond,  and  energy  for  electrochemical  purposes  is  also 
to  be  furnished  to  chemical  works  to  be  built  on  the  Rhine. 
A  third  instance  is  that  of  the  Rhenish  Lignite  District 
Klectricity  Works  Company,  which  con  tituted  in  1910 

and  has  contracts  for  the  delivery  of  energy  to  Cologne, 
Mulheim  and  other  places.  The  first  plant  was  of  8000  kw ; 
a  second  generating  set  of  8000  kw  is  now  being  put  into 
service,  and  a  third  will  be  ready  on  Oct.  I,  making  a  total 
of  24,000  kw.  It  is  expected  that  the  output  will  amount  to 
25,000,000  kw-hr.  this  year,  without  taking  into  considera- 
tion the  annual  supply  of  16,000,000  kw-hr.  which  ha! 
contracted  for,  for  chemical  works  to  be  erected  in  the 
neighborhood  of  the  generating  station,  on  behalf  of  the 
Metal  Bank  &  Metallurgical  Companj  oi  l  rankfort-on-the- 
Main.  A  fourth  example  related  to  the  decision  to  estab- 
lish on  the  site  of  the  Zukunft  lignite  mine,  near  Esch- 
weiler,  a  station  capable  of  producing  30,000,000  kw-hr. 
per  year,  by  way  of  a  beginning,  and  agreements  have  al- 
ready been  made  for  the  disposal  of  two-thirds  of  this 
quantity  at  appropriate  prices.  Apart,  however,  from  these 
developments,  it  should  be  remembered  thai  the  generating 
station  which  supplies  energy  for  the  working  of  the 
Dessau-Bitterfeld  railway  utilizes  lignite  as  boiler  fuel, 
and  brown  coal  is  also  projected  for  the  power  stations  in 
connection  with  the  conversions  of  the  Berlin  railways  to 
electric  traction. — London  Elec,  Review,  March  [4,  [913. 
Erection  and  Operation  of  a  Water-Power  Plant  by  the 
Stair. —  Tiieodor  Koeiin. — A  discussion  of  the  bill  which 
has  been  introduced  in  the  parliament  of  the  State  of 
I'.aden  ( 1  lennany  )  for  the  development  of  the  water  po 
of  the  Murg  River  and  the  operation  of  the  power  plant  by 
the  State.  The  final  equipment  is  to  comprise  six  3300-kw 
and  six  3000-kw  turbines.  The  generating  emf  is  ' 
volts.  This  water-power  plant  is  to  operate  in  conjunction 
with  the  existing  steam  plants  in  Mannheim  and  Karlsruhe, 
with  an  aggregate  rating  of  6700  hp,  which  are  owned  b) 
the  State.  The  water  supply  available  in  the  River  Murg 
is  rather  irregular,  and  it  is  estimated  that  while  the  maxi- 
mum power  available  will  lie  45,ooo  hp,  the  average  power 
available  during  the  year,  including  the  steam  reserve,  will 
l>e  only  15,000  hp.  I'wo  reports  made  bj  consulting 
neers  are  mentioned  which  conclude  thai  the  plant  would 
be  economical,  but  are  rather  opposed  to  its  operation  by 
tin'  State.  One  of  the  reports  proposes  the  formation 
stock  company,  the  State'  contributing  from  70  to  & 
cenl  of  the  total  capital.  The  other  recommends  thai  the 
State-  should  build  the'  power  planl  and  should  then  renl  it 
to  a  private  company  for  a  longei  period  of  years,  There 
seems  still  to  be'  some  doubt  whether  this  water  power  plant 
can  economically  compete  with  a  large  steam  plant  of  most 
modern  design. — Eleh.  Zeit.,  March  20,  1913, 

Installations,  Systems  and    Appliances 
German  Electrical  Industries  in   [912.    The  first  part  of 
a  series  of  reviews  of  the  different  Gelds  of  the  electrical 
industry  in  Germany  during  the  past  year,    1  i.  EClingenberg 

writes  about  central  stations  and  transmission  systems,  K. 
Pichelmayer  about  the  design  of  electrical  machines,  II. 
Beckmann  about  primary  and  secondary  batteries,  Mietham- 
nier  about  switchboards,  switches,  circuit  breakers,  etc.  The 
series  is  to  be  continued. — Elek.  Zeit  101.^. 

IIH. — Statistical  tables  showing  imports  of  electrical 
and  similar  goods  into  Spain,  during  [910  and  1911.  In 
electrical  goods  Germany  is  leading  all  either  count) 


an  exporter  to  Spain,  while  for  steam  and  gas  engines  and 
boilers    Great    Britain    is   leading. — London   Elce.    A 
March  14,  1913. 

Continuity  of  Supply. — R.  D.  Spurr. — An  article  discuss- 
ing the  various  means  for  securing  reliability  and  main- 
taining the  continuity  of  supply  in  power  plants. — London 
Elec.  Review,  March  14 

Traction 

lirrlin-Sclioeneberg.— An  illustrated  description  of  the 
electric  subway  from  Berlin  to  Schoenebcrg.  It  is  owned 
by  the  city  of  Schoeneberg.  The  energy  is  bought  in  bulk 
from  one  of  the  Rerlin  power  stations  by  means  of  three- 
phase  current  at  <  two  cascade  converters  being 
used  to  produce  direct  current  at  780  volts. — Elek.  Zeit.. 
March  6  and  13,  1 

Wins,   Wiring  and   Conduits 

Oxidation  of  India  Rubber. — An  editorial  note  referring 
to  a  paper  b  ■  india 

rubber,  read  before  the  hemical  Industry.      I  he 

authoi  irves  connecting  the  quantity  of  oxygen 

bed  with  time.    It  was  pointed  out  by  W.  1 
Leipzig,  in  a  written  communication  to  the  discussion,  that 
the  shape  of  these  curves  was  characteristic  of  the  SO-called 
autocatalytic  processes;  that  ich  a 

catalyst  is  formed  or  increased  in  quantity.  Thi 
include  the  phenomenon  of  auto-oxidation,  of  which  a  well- 
known  example  is  the  "drying"  of  linseed  oil,  and  it  is 
pointed  out  that  the  1  urves  for  the  latter  agree  very  closely 
with  those  for  rubber.  Pcachey  supporteil  this  view,  saying 
that  he  had  found  some  substance  of  the  nature  of  a 
peroxide  always  produced  during  the  atmospheric  oxidation 
of  india  rubber.  The  paper  also  showed  that  rubber  tree 
from  resin  was  "Xielizeil  far  more  quickly  than  rubber  con- 
taining its  natural  resins.  "Cable  makers  may  possibly  get 
a  hint  from  this,  though  the  art  of  cable  making  is  carried 
out    with    St  that   the  outsider   has   little  chance 

of  learning  what  is  known  or  unknown,  and  thus  feels  that 
the    subject    is   on    a    par    with    catalysis    itself." — London 
Yieni.  March  21,  1913. 

Electrophysics  and  Magnetism 

Alternating-Current  Magnets. — E.  Wits.. v.  -An  abstract 
of  a  paper  presented  before  the  Physical  Society  in  London. 

It    follows   from  the   well-known  law  of  pull  of  an  clectro- 
magnel  that  if  the  magnetic  field  alternate 
ami  negative   values  the  pull  is  unidirectional  and  inter- 
mittent.    Unless  means  are-  provid<  1    the  consc- 
quenl  chatti  ring  anil  vibration  the  ■ 
less.     In  thi                    Kperiments  a  phase-splitting  d 
has  been  adopted  ami  consists  in  surrounding  a  port 
the  pole-piece  of   the   m  gnei   with  a   short-cii 
The  portion   •  > t"   the'   poll  •  times 
saiel  to  hi'  "shaded"  and  I   ■   coil  1 

ter  not  only  the  rt 
amplitudes   hut   the   phase   .>t'   tin-   magnetic   fields   pa 

gh  the  shaded  and  unsh 
The  magnet  used  in  tin   1  \;<.  riments  varies  the  length  of  its 
gap  when  in  action,  and  the  influenc  length  upon 

this  phase  displacement  has  1" 

ance  of  the  shadit  ch  that  the  magnetic  itieluction 

B  over  the  whoh  ind  the  gap 

closed,    the    phase    displacement    is    72    electrical    >i>  . 

(360  e!, 

the  phase  displacement  to  tS  deg.,  and  consequently  the 
minimum  or  "hold-on"  pull  <  1  r.  -ps.  T!i:s  minimum  or 
"hold-on"  pull  is  r  than  the 

has    to   be   taken    into   C  if    the 

magnet.  The  arrangement  of  the  shading  coil  above  de- 
scribee! is  very  effective  in  preventing  nel  chatter- 
ing when  the  magnet  is  closed  ami  renders  the  alternating- 
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current  magnet  a  practical  success.  With  constant  alter- 
nating voltage  impressed  upon  the  magnetizing  coils  of  the 
magnet  the  net  pull  exerted  diminishes  rapidly  at  first  as  the 
gap  length  increases  and  tends  to  become  more  nearly  con- 
stant. The  effective  amperes,  on  the  other  hand,  steadily 
increase  as  the  pull  diminishes,  owing  to  the  increase  in  the 
gap  length.  The  observed  net  pull  in  the  case  of  the  magnet 
experimented  upon  is  less  than  the  calculated  average  pull, 
varying  from  83  to  59  per  cent  as  the  gap  length  varies 
from  o  cm  to  1  cm. — London  Electrician,  March  14,  1913. 

Structure  of  the  Atom. — J.  J.  Thomson. — The  first  part 
of  a  lecture  before  the  Royal  Institution  on  the  structure 
of  the  atom.  Though  the  subject  is  chemical  in  nature,  the 
treatment  was  chiefly  electrical. — London  Electrician,  March 
21,  1913. 

Units,  Measurements  and  Instruments 

High-Tension  Testing  Plant. — An  illustrated  description 
of  a  high-tension  testing  plant  for  a  new  British  cable 
works.  Tests  up  to  16,000  volts  can  be  made.  Energy  is 
obtained  at  220  volts  from  a  supply  system,  and  the  voltage 
is  raised  to  2000  volts  by  a  transformer.  Single-phase  cur- 
rent at  2000  volts  passes  from  the  secondary  terminals  of 
this  transformer  to  the  primary  terminals  of  a  Cowan-Still 
regulating  transformer.  The  output  of  the  regulating  trans- 
former at  the  secondary  terminals  is  obtained  at  any  pres- 
sure from  zero  to  2000  volts.  This  transformer  feeds  in 
turn  the  primary  circuit  of  the  high-tension  transformer, 
which  gives  out  current  at  any  pressure  from  zero  to  60.000 
volts  in  accordance  with  the  position  of  the  hand-wheel  of 
the  Cowan-Still  regulator. — London  Electrician,  March  14, 

I9I3- 

Electric  Transmission  of  Color  Photographs. — S.  M. 
Powell. — -The  use  of  color-sensitive  cells  suggests  the  possi- 
bility of  transmitting  color  photographs  over  an  ordinary 
telegraph  line.  The  solution  of  the  problem  is  closely  re- 
lated to  multiplex  telephony,  since  at  least  three  distinct 
high-frequency  electrical  oscillations  are  transmitted  over 
the  same  line.  Algeri  Marino  has  evolved  a  system  for  the 
electrical  transmission  of  color  photographs  by  the  use  of 
three  oscillations  of  high  but  different  frequencies,  derived 
from  Poulsen  arcs.  The  intensity  of  the  oscillations  at  the 
transmitting  station  is  controlled  by  analyzing  light  beams 
from  the  picture  to  be  transmitted,  and  these  oscillations  are 
employed  to  control  other  arcs  at  the  receiving  station,  con- 
nected in  circuits  tuned  to  the  frequencies  employed.  An 
opaque  diaphragm  (Fig.  2)  having  perforations  of  equal 
diameter,  and  equally  spaced  transversely,  moves  uniformly 
in  front  of  an  aperture  in  the  dark  chamber  and  quite  close 
to  the  plate  carrying  the  image  to  be  transmitted.  The 
diameter  of  the  perforations  is  from  0.7  mm  to  1.2  mm, 
according  to  the  fineness  of  working,  and  the  holes  are  equi- 
distant horizontally  and  are  in  successively  lower  bands. 
As  the  diaphragm  moves  uniformly,  the  first  hole  traverses 
the  whole  image  opposite  to  the  first  band,  and  as  soon  as 
this  hole  has  passed  from  one  side  to  the  other  of  the  image 
the  next  hole  traverses  the  immediately  lower  strip  thereof, 
and  so  on.  Since  the  diameter  and  position  of  the  holes 
can  be  determined  with  high  accuracy,  very  perfect  decom- 
position can  be  effected  and  no  discontinuities  are  visible 
in  the  reproduced  picture.  The  horizontal  distance  between 
perforations  may  be  equal  to  the  breadth  of  the  plate,  but  it 
is  better  to  make  it  somewhat  greater  so  that  an  interval 
elapses  between  the  tracing  of  successive  trips.  During  this 
interval  (which  may  be  regulated  by  the  spacing  of  the 
holes)  the  seven  selenium  cells  remain  in  darkness  and  thus 
an  opportunity  of  losing  residual  conductivity  is  afforded 
them.  Returning  now  to  the  sending  and  receiving  circuits 
for  color  telegraphy,  Fig.  3  shows  the  transmitting  connec- 
tions in  which  are  applied  the  fundamental  principles 
evolved  by  Ruhmer.  The  selenium  cells  are  in  three  groups, 
of  which  the  first  and  third  contain  two  cells  in  parallel. 
Each  group  is  shunted  in  a  battery  circuit  closed  by  a  self- 


induction  coil  L  connected  in  the  supply  circuit  of  a  Poulsen 
arc  as  shown.  The  circuit  of  the  battery  may  be  closed  on 
the  inductance  coil  in  the  oscillating  circuit,  as  in  the 
Campos  system  of  wireless  telephony.  These  are  the  best 
two  arrangements  for  the  electrical  transmission  of  photo- 
graphs, inductive  coupling  being  impossible  at  this  point. 
Trig  three  Poulsen  arcs  emit  continuous  trains  of  waves  of 
different  frequencies  and  induce  corresponding  currents  in 
the  line  coils  and  hence  superimpose  three  distinct  resonant 
circuits  tuned  respectively  to  the  frequencies  of  the  arcs  at 
the  sending  station.  These  circuits  terminate  across  three 
Poulsen  arcs  placed  close  together  as  shown,  and  in  front  of 
the  arcs  are  three  colored  screens — 5„  a  mixture  of  red  and 
orange;  S2,  a  mixture  of  yellow,  green  and  blue;  S2,  a 
mixture  of  indigo  and  violet.  If  of  equal  initial  intensity, 
the  beams  transmitted  through  these  screens  form  white 
light  when  combined  by  the  lens  L.  It  should  be  noted  that 
the  detectors  used  in  the  receiving  circuits  must  have  uni- 
lateral conductivity.  The  De  Forest  audion  valve  gives  the 
best  results,  but  crystal  detectors  can  also  be  employed 
satisfactorily.     At  the  sending  station  the  beam  of  light 


FIGS.    2,    3    AND   4 APPARATUS    AND    CIRCUITS    FOR    TRANSMIT- 
TING  COLOR   PHOTOGRAPHS 

which  traverses  the  color  photograph  (ordinary  telephoty), 
or  the  objective  of  the  photographic  chamber  in  the  case  of 
direct  telephoty,  falls  on  the  seven  selenium  cells  and 
actuates  one  or  more  of  the  groups  according  to  the  con- 
stituent colors  in  its  composition.  The  waves  emitted  by  the 
transmitting  arcs,  and  hence  the  intensities  of  the  three 
high-frequency  line  currents,  are  correspondingly  modu- 
lated. At  the  receiving  station  the  three  components  of 
the  line  current  are  tuned  out  and  rectified  and  then  modu- 
late the  luminous  intensity  of  the  arcs  behind  the  three 
colored  screens  in  sympathy  with  the  variations  in  the  line 
current  components,  and  hence  are  ultimately  in  sympathy 
with  the  depth  and  color  of  the  image  transmitted.  The 
resultant  combined  beam  at  the  receiving  station  is  identical 
in  color  variations  with  the  original  and  may  be  used  to  take 
color  photographs  in  the  ordinary  manner.  In  order  to 
obtain  the  best  possible  separation  of  the  line  current  com- 
ponents at  the  receiving  station,  the  coupling  of  the  trans- 
formers Tv  T„.  T,  (Fig.  4)  should  be  weak.  At  the  sending 
station,  however,  the  line  transformer  coupling  must  be  as 
strong  as  possible. — London  Elec.  Review,  March  14,  1913. 
Wireless  Telegraphy. — F.  J.  Chambers. — A  long  and  pro- 
fusely illustrated  article  on  the  Lodge-Chambers  system  of 
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wireless  telegraphy.  Reference  is  made  to  the  1897  patent 
of  Sir  Oliver  Lodge,  describing  a  method  of  charging  the 
radiator  by  an  "impulsive  rush."  The  1897  Lodge  trans- 
mitter is  said  to  have  been  the  first  wireless  telegraph 
transmitter  including  two  coupled  circuits.  Lodge's  trans- 
mitter was,  in  fact,  a  special  form  of  Tesla  oscillation  gen- 
erator   applied    to    wireless   telegraphy.      A    description    is 


lie.    5— CHAMBERS    ROTAEY    nisi  n 

given  of  the  multiple  spark-gap  of  Chambers  which  is  de- 
signed to  carry  out  Lodge's  system  upon  the  higher  powers 
now  in  vogue.  This  consists  essentially  of  a  multiple  spark- 
gap  in  which  each  individual  spark  is  formed  between  sur- 
faces very  closely  adjacent  and  in  relative  motion,  the  elec- 
trodes having  such  dimensions  as  to  possess  considerable 
heat  capacity.  Two  sets  of  electrolytic  copper  disks  sepa- 
rated by  insulating  washers  are  mounted  upon  insulated 
shafts.  The  form  of  the  disks  is  shown  in  Fig 
of  disks  rotates  in  ball  bearings  fitted  in  the  fixed  pedestal 
brackets  T  and  /'.  Hie  other  sel  is  mounted  in  a  rigid 
cradle  /\",  which  swings  about  the  axis  shown  and  is  clamped 
in  any  position  by  L  and  L.  The  ends  of  both  the  shafts 
are  produced  and  cany  pulleys  for  belt  driving.  The  swing- 
ing  cradle  is  fitted  with  coach  springs,  S  and  S,  and  the 
adjustment  of  the  swinging  cradle  is  made  by  A  against 
these  springs  in  compression.  Owing  to  the  fine  thread  on 
the  ad  1  listing  screw  A  and  the  leverage,  the  distance  be- 
tween  one  set  of  disks  and  the  other  can  be  regulated  with 
great  precision.  Brushes  RB  make  contact  with  the  outer 
disks  on  one  shaft  as  shown.  The  spark  passes  from  one 
outside  disk  to  the  opposite  double  disk,  from  thai  to  its 
neighboi  on  the  other  shaft,  and  so  on  through  all  the  i^aps 
in  series  until  the  brush  at  the  other  end  is  reached.  In 
this  form  of  discharger  the  two  sets  of  disks  can  either  be 
driven  in  the  same  direction  at  slightly  different  speed 
which   case   the   spark   is  elongated   by   tin-    rapid    re! 


standard  forms  of  the  various  apparatus  used  in  the  Lodge- 
Chambers  system.  Reference  is  made  to  the  "harmonic 
selector,"  which,  it  is  claimed,  is  novel.  This  "harmonic 
selector"  (Fig.  6)  consists  of  a  transformer,  which  may  or 
may  not  contain  iron,  the  secondary  of  which  is  connected 
through  a  variable  condenser  and  a  pair  of  telephone  re- 
ceivers. Most  modern  wireless  detectors  convert  high-fre- 
quency currents  into  what  may  be  described  as  a  series 
ry  short  unidirectional  impulses  (see  Fig.  7),  the  fre- 
quency of  which  depends  on  the  spark  frequency  of  the 
transmitter.  Now,  if  such  impulses  are  brought  to  bear 
upon  a  circuit  which  has  a  natural  period  of  its  own,  the 
maximum  alternating  effect  in  this  circuit  is  obtained  when 
the  frequency  of  the  impulse-  with  the  natural 

frequency  of  the  circuit,  or,  in  a  wireless  receiver,  for  in- 
stance, where  the  duration  of  an  individual  impulse  is  very 
short,  the  period  of  the  closed  circuit  may  be  some  multiple 
of  the  impulse  frequency.  Now,  as  the  selectivity  of  such 
a  closed  drct  greatly  upon  its  natural  decre- 

ment, the  inductance  should  be  large  and  the  resistance  low. 
Tn  the  harmonic  selector,  by  the  adoption  of  the  coupled 
closed  secondary  circuit,  it  is  possible  to  choose  suitable 
inductance  and  resistance  values,  and  quite  remarkable 

ansmitting   stations    with    different    spark 
.served.     Moreover,  with  this  ar- 
rangement, owing  to  the  fact  that  an  alternating  current  of 
or  less  sinusoidal  form  operates  upon  the  telephone 
diaphragm,    full    advantage  can   be   taken    of  the   extreme 

II An. (hji, ._ _Jl»».  - 
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sensibility  of  tins  to  frequencies  in  its  own  natural  neigh- 
borhood, and  in  practice  the  secondary  circuit  is  adjusted 
to  a   frequency   which   is  some  multiple   of  the   spark   rate 
and  near  that  of  the  telephone  diaphragm. — London 
trkian,  March  14  and  21,   [913 
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motion  of  the  adjacent  electrodes,  or  an  alternative  method 
is  to  drive  the  two  sets  of  disks  in  opposite  directions  at 
slightly    different    speeds,    in    which    case    the    spark    is 

subjected  to  the  air  blast  produced  bj  surface  friction 
and  there  is  also  a  magnetic  blow  out  effect  similar 
to  that  which  is  obtained  in  the  well-known  bom  ar- 
rester.      The    author    then    describes    the    designs    of    the 


Die  Grundgesetzi   der  Wechselstromtechnik 
tav     Benischke       Second    enlarged    edition. 
schweig,    Germany:      Friedr.    Yieweg   &  So 
pages,  189  illus,  irks. 

This  is  tlu   second  and  enlarged  edition  of  Volume  111 
k  011  elementary  alternating  current 
their    applications.       All  tor    diagrams    are 

quently  presented  iii  tlu   book,  and  with  the  internationally 

that    complex    quantities  The 

power  and  range  of  the  treatn 

if   complex   quant  I   to  be    re- 

gretted that  the  symbols  employed  to  re] 
are  not   those  international!) 
Turin   in   1011.      In  general,  the  treatment  and 
tions  arc  good  an  I  cle  ir.    The  1  i  the 

current    circuit,    mutual    induction,    iron 

compli 

chines.     The  treatment 

is  particularly  effective. 
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New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Self-Starting  Synchronous  Motors 

A  self-starting  synchronous  motor  has  recently  been  de- 
signed by  the  Lancashire  Dynamo  &  Motor  Company,  Traf- 
ford  Park,  Manchester,  England,  to  overcome  the  draw- 
back characterizing  the  synchronous  machine  111  that  it  re- 
quires skilled  attention  and  synchronizing  before  il  can   be 


FIG.     I ROTOR    OF    SELF-STARTING     MOTOR 

put  on  the  circuit.  This  type  of  machine  starts  up  like  a 
wound-rotor  induction  motor,  and  when  it  is  up  to  speed 
and  the  exciting  current  is  switched  on  it  pulls  itself  into 
step  automatically,  thus  enabling  the  motor  to  be  used  for 
all  sorts  of  industrial  purposes  where  a  synchronous  motor 
of  the  ordinary  type  would  be  inadmissible. 

The  current  is  switched  on  to  the  stator  by  the  stator 
switch,  and  a  resistance  is  put  across  the  slip-rings  in  paral- 
lel with  the  field  winding.  The  motor  then  starts  up,  and  as 
the  resistance  is  cut  out  the  speed  rises  until  it  gets  close  to 
synchronism.  At  this  point  the  rotor  is  put  across  a  buffer 
resistance,  and  the  switch  being  moved  one  step  further 
puts  the  exciter  across  the  slip-rings,  with  all  the  resistance 
in  series  with  the  field. 

The  motor  then  comes  into  synchronism  and  runs  as  a 
synchronous  motor,  the  field  excitation  being  adjusted  to 
suit  the  power-factor  which  is  required. 

This  type  of  motor  is  well  suited  for  many  kinds  of 
industrial  works  and  for  driving  machines,  such  as  pumps 
or  air  compressors,  on  which  the  load  is  fairly  constant 
The  excitation  can  be  adjusted  to  raise  the  power-factor  of 
the  works  to  something  in  the  neighborhood  of  o.q. 


The  rotor  is  csnstructed  with  numerous  ventilating  ducts, 
and  a  fan  of  the  full  rotor  diameter  is  provided  on  either 
side  of  it,  which,  in  conjunction  with  the  stator  end  shield, 
provides  an  adequate  ventilating  arrangement. 

The  rotor  coils  are  wound  with  flat  copper  strip  and 
afterward  taped.  Standard  ball  bearings  are  fitted  to  the 
journals,  and  a  double-ball  thrust  bearing  is  provided  to 
keep  the  rotor  in  position,  the  other  bearings  being  free. 
These  motors  have  been  used  for  a  variety  of  driving  pur- 
poses and  have  also  been  supplied  to  run  idle  and  act  as 
rotary  condensers. 

The  cut  shows  a  750-hp  combination,  one  of  two  similar 
sets  supplied  to  the  city  of  Guelph,  Canada,  each  consisting 
of  a  750-hp.  25-cycle  self-starting  synchronous  motor  di- 
rectly coupled  to  a  direct-current  railway  generator  and  an 
alternator  with  exciter.  The  latter  machine  delivers  cur- 
rent at  62.5  cycles.  The  set  runs  at  750  r.p.m.  from  2200- 
volt,  three-phase  mains. 


Air-Cooled  Transformers 

The  transformer  illustrated  herewith  is  a  single-phase. 
50-kw,  3300-1 10-volt,  60-cycle  air-cooled  unit  made  by 
the  Foster  Engineering  Company.  Wimbledon,  London. 
England.  The  low-tension  coils  are  cylindrical  and  form- 
wound  and  placed  next  to  the  cores.  The  high-tension 
windings  are  also  form-wound  in  sections  and  are  sepa- 
rately taped  and  arranged  outside  the  low-tension  coils. 
The  porcelain  insulators  between  the  sections  of  the  coils 
allow  of  ample  cooling  surface.  The  insulation  between 
the  low-tension  and  the  high-tension  coils  consists  of  a 
mica  tube  on  each  limb.  As  the  cores  are  covered  by 
fiber   angle   pieces   placed   on   the   corners,   the   low-tension 


FIG.    2 75O-HP    COMBINATION     UNIT 

The  motors  are  of  the  revolving-field  type  with  cylin- 
drical rotors.  The  stator  windings  are  form-wound,  em- 
bedded in  partially  closed  or  open  slots  and  insulated  in 
micanite  troughs,  which  project  some  distance  from  the 
core  and  provide  against  breakdown  at  the  point  where  the 
windings  leave  the  slots.  The  end  connections  also  are 
clamped  to  the  end  plates  when  necessary. 


AIR-COOLED    TRANSFORMER 

coils  are  well  insulated  and  breakdown  need  not  be  feared 
on  this  point. 

A  special  fire-proofing  and  heat-dissipating  treatment  is 
applied  to  all  windings,  which  is  said  to  make  the  coils 
practically  indestructible  and  which  allows  a  very  heavy 
overload  to  be  carried  for  extended  periods  without  injury 
to  the  transformer. 
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Motor-Control  Pillars 

The    British    Westingh I  lectric    &    Manufacturing 

Company,  Ltd.,  manufactures  a  line  of  motor-control  pillars 
for  direct-current  circuits  which  are  particularly  well 
adapted  for  use  in  exposed  and  d;unp  places  such  as  dock- 
yards, railway  yards,  mills  and  chemical  works.  They 
arc  of   substantial   construction,  all   parts  are   inclosed   in 


I — INTERIOR    01     MOTOR   CONTROI 
BOX    FOB    WAL]     MOUNTING 


.  Z — M0TOR-CON- 
1  KOI.   PILLAR 


ri]L(i< I  cast  iron  weatherproof  boxes  and  all  pari 
changeable. 

These   boxes   and    pillars   an  For    wall   or 

flooi    mounting,  in   •  iriou     combinations,  such  as  the  fol- 
lowing:    Double-pole,  overload  circuit-breaker  and 
starter  with  no-voltage  releasi 
cuil  breaker,  motor  starter  w  ith  no-vo 
rheostat;     double-pole,     quick-break,     single^throw     knife 
s\\  itch,  two  single  pole  cai  tri  tarter 

with  no-voltage  and  overload  releases;  double  pole,  quick- 
break,  singli  throw   knifi     witch,  two  single-pole  cartridge 
fuses,  motor  starter  «  ith  m  1  \  oltagi    tnd    ivi    l(  >a<  I    • 
ami  field  rheostal      l"  anj  oi  thi   >   combinations  exti 

tachments  can  be  added,  such  as  slow  moti 

on  starter,  weak  field  interlocking  di  irici   on  starter,  mi 
iron  ammeter,  moving  coil  ammetei  and  0 

The  boxes  are  arranged  for  containing  cither  a  circuit- 
breakei  and  a  motot  starter  or  a  switch,  fuses  and  a  motor 
starter,  as  may  be  required.    V\  it,  ammeter 

or   a   combination   of   these    1-    required   the   apparatus    is 
mounted  on  top  of  the  box  as  shown  in  l 

Up  to  the   too-amp  size  the  circuit-bn  I   the 

double  pole  fixed  handle  type  and  abo\  e  thai 
ol  the  loose-handle  type ;  thai  is,  thi 
closed  position   while  there   is   an   overload  on   the 

verload  release  coils  are  provided,  one  on  eacl 

and   these   .lie  adjustabll     fl ppl  ill-load   eur 

rent    tn    [00   per   cent    above    full    load.      Since   the   ovei 
trip  is  on  the  breaker,  th<     ircuil  is  broken  there  and  not 
on  the  starter  when  an  overload  occurs.    A  magnetic  blow- 
out can  be  fitted  when  required.     When  the  switches  and 
fuses  are  mounted  in  the  boxes  the  circuit-breaker 

course,  dispensed  with. 

The   switch   is   of   the   double  pi  ile,   quick 
throw  knife  type  and  is  mounted  on  a  slate  base  in  thi 

above  the  motor  starter.     It    is  operated   from  outside  tin- 
box  In    means  of  a  lever  mounted  al   the  side. 

The    motor    startei  rally   of    standard    type    but 

somevvli.it     modified     to     render     them     suitable     for     being 
mounted   in   the  boxes  Kites   are   provided  with 

contacts,   renewable   from  the   front:  a   separate  collector 
ring   is   fitted   so  that   no  current   is  earned  through  the  huh 


and  center  post;  carbon  sparking  tips  are  provided  ior  the 
final  break.  The  resistors  of  the  starters  are  either  of 
ordinary  unit  type  or  of  the  cast  grid  type,  according  to 
■  of  the  starter. 
When  the  starters  are  mounted  in  boxes  together  with  a 
circuit  breaker  they  are  provided  only  with  a  no-voltage 
release,  hut  when  arranged  in  boxes  with  switches  and 
fuses    they    are    generally    provided    with    both    no-voltage 


Double-Inclosed    Flame-Arc  Lamps 

I  he  principle  of  the  doubli  nary 

electrodes  is,  as  is  well  known,  to  increase  the  tunc  during 
which  the  lamp  will  burn  without  re-trim  , 
the   electrode  consumption   by   prcv<  ar   to 

the   arc.      The   properties   ,,f    ikon.  which    give 

about  five  times  as  much  light  as  ordinal-) 
are  opposed  to  the  application  of  this  principle  to  flat 

While   ordinar. 
in  the  shape  of  bard  p  off  a 

flaky  depo-it  wl in- 1 

given  an  opportur  -■  the 

gasC;,   ;  thereby  de- 

rablj    the    brilliance    of    th<    light    after    a 
short   I  rcome 

in  open-arc  lamps  by  artificial  ventil 

Though   it  was  n   in- 

closed-flame   lamp  lamps 

are    now    manufai  .  crke, 

Berlin,  and  by  thi 
I  ondon,  which  I  11 

illu- 
minating qualities. 
ctrodes  madi 
many,  whiti   or  j  ellow  nicies 

of  thi 

effect    whatsoevi  r,   am  n    the 

\    consumptii 

■  rtain 

01  hindered. 

I  I,,  inner 


The  cylinder  S  d 
outer  and  inner 
.-,   and   .-  .      It    is 

bayonet    fastening  The 

n  the  arc  into  the  circulating  cham- 
:   thence  rising  up  and  I  1  the  chair.' 
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the)  arc  then  drawn  down  in  a  purified  condition  into  the 
inner  globe.  The  cooling  effect  obtained  by  this  means 
causes  the  solid  matter  in  suspension  in  the  gases  to  settle 
on  the  inner  surfaces  of  the  circulating  chambers.  The 
small  amount  of  solid  matter  which  passes  back  into  the 
globe  with  the  gases  is  deposited  on  the  coolest  portion  of 
the  inner  globe,  namely,  the  lower  third  of  the  globe.  This 
is  of  no  consequence  as  far  as  the  emission  of  light  is  con- 
cerned, as  the  upper  portion  of  the  globe  through  which 
the  light  is  emitted  remains  practically  free  from  deposit. 
The  inner  globe  is  inclosed  in  an  outer  globe,  which  serves 
to  prevent  it  from  becoming  cool  and  to  protect  it  against 
wind  and  rain. 


Horn-Gaps  for  Aluminum  Lightning  Arresters 

An  improvement  in  the  construction  of  horn-gaps  for 
aluminum  lightning  arresters  has  been  made  by  the  addi- 
tion of  charging  resistors.  The  discharge  paths  to  the 
cells  consist  of  a  main  gap  and  an  auxiliary  gap,  with  a 
low-resistance  unit  in  parallel  with  the  main  gap. 

The  auxiliary  gap  has  a  smaller  setting  than  the  main 
gap  and  is  fitted  with  a  short-circuiting  contact  which  at 
times  of  charging  bridges  the  auxiliary  gap  and  charges 
the  cells  through  the  resistors. 

In  the  normal  operation  of  the  arrester  this  arrangement 
of  horns  introduces  selective  paths  for  the  discharge  of 
lightning  or  other  forms  of  potential  surges.  One  path 
consists  of  a  small  auxiliary  gap,  a  low-resistance  unit  and 
the  aluminum  cells.  The  other  path  consists  only  of  the 
main  gap  and  the  aluminum  cells.  All  discharges  will  first 
spark  across  the  auxiliary  gap  and  pass  to  ground  through 
the  resistor  and  the  cells.  If,  however,  the  quantity  of 
the  discharge  is  too  great  to  be  dissipated  through  this  path, 
the  discharge  automatically  shunts  to  the  main  gap  where 
it  is  not  impeded  by  the  resistors.    The  resistance  is  low  in 


FIG.    I BATTERY    OF    LIGHTNING    ARRESTERS 

value,  and  consequently  all  but  the  heaviest  discharges  are 
taken  care  of  by  this  auxiliary  path. 

It  is  well  known  that  any  arc  on  a  high-voltage  circuit, 
especially  if  it  alters  the  electrostatic  condition  of  the 
circuit,  is  accompanied  by  oscillations.  An  example  of  this 
is  noted  when  an  arc  takes  place  over  a  line  insulator  or 
from  a  transmission  line  to  an  adjacent  tree.     The  resulting 


oscillations  may  be  harmless  or  may  result  in  local  high  po- 
tentials as  a  result  of  resonance.  This  same  phenomenon 
in  a  very  mild  form  has  been  noticed  at  times  of  charging 
aluminum  arresters.  By  the  addition  of  charging  resistors 
and  short-circuiting  contacts  for  the  horn-gaps  the  pos- 
sibility of  troubles  due  to  the  charging  of  arresters  is  said 
to  be  greatly  minimized  if  not  entirely  eliminated. 


FIG.    2 DETAILS    OF    GAP 


These  horn-gaps  are  manufactured  by  the  General  Elec- 
tric Company,  Schenectady,  N.  Y. 


Boiler  Cleaning  by  Oxy-Acetylene  Flame 

A  new  process  for  cleaning  boilers  from  scale  has  been 
invented  by  Mr.  Adolph  Schror,  of  the  Pyro  Boiler  Cleaning 
Company,  37  Essex  Street,  Strand,  London.  This  method 
employs  the  heat  generated  by  an  oxy-acetylene  flame, 
which,  on  application  to  the  scale,  causes  it  to  become 
detached  from  the  boiler  plate  owing  either  to  the  expan- 
sion of  the  scale  or  to  the  generation  of  steam  between  it 
and  the  plate.  At  a  recent  demonstration  on  an  old  boiler 
it  was  shown  that  after  the  flame  had  been  applied  for  a 
few  seconds  the  scale  fell  away  from  the  plates. 

It  is  claimed  that  the  plates  are  not  injured  by  the  process. 
This  point  was  demonstrated  by  placing  a  piece  of  boiler 
scale  about  6  in.  square  and  y%  in.  thick  flat  on  the  hand 
and  applying  the  flame  for  a  full  minute  without  causing 
any  inconvenience  to  the  hand  underneath.  Apart  from 
the  interest  attached  to  this  method  of  boiler  scale  removal, 
this  demonstration  indicates  the  urgent  necessity  of  keeping 
boilers  as  free  from  scale  as  possible.  It  has  been  shown 
that  an  oxy-acetylene  flame  applied  for  a  few  minutes  does 
not  heat  boiler  plates  covered  with  scale  and  consequently 
the  amount  of  heat  transmission  must  be  greatly  retarded. 

.After  being  cleaned  by  this  process  a  boiler  may  be 
coated  with  a  special  paint,  which,  it  is  stated,  enables  sub- 
sequent deposits  of  scale  to  be  removed  at  intervals  of 
three  months  by  means  of  a  hand-operated  tool,  and  also 
prevents  pitting  and  corrosion  of  the  plates. 

The  consequent  saving  in  fuel  is  claimed  to  be  between 
15  per  cent  and  40  per  cent  according  to  the  amount  of 
scale  removed,  in  addition  to  the  saving  effected  by  pro- 
longing the  life  of  the  boiler.  Another  advantage  claimed 
is  that  with  this  system  all  parts  of  the  boiler,  including 
which  are  usually  inaccessible  to  the  chipping  ham- 
mer, may  be  cleaned  easily. 
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Most  Powerful    Electric   Locomotive   in   the   World 
for  New  York  Central  Lines 

The  New  York  Central  &  Hudson  River  Railroad  re- 
cently placed  in  service  an  electric  locomotive  pi  novel 
form,  and  as  a  result  of  an  exhaustive  series  of  tests  upon 
it  a  contract  has  been  awarded  the  General  Electric  Com- 
pany for  nine  additional  locorj  the  same  design. 
The  electric  locomotives  at  present  in  service  on  the  New 
York  Terminal  weigh  approximately  115  tons,  and  while 
the  new  locomotive  is  considerably  lighter,  as  it  weighs  onlj 
100  tons,  it  is  much  more  powerful,  being  provided  with 
ample  forced-air  ventilation  and  designed  with  a  view  to 
continuous  high-speed  service.  All  the  weight  is  carried 
on  motor-driven  axles,  while  the  original  locomotives  have 
only  70  tons  weight  on  the  driving  wheels.  The  new  en- 
gines will  exert  sufficient  tractive  effort  to  haul  a  train 
weighing  1000  tons  at  60  miles  per  hour.  In  regular 
service  they  have  a  capacity  for  developing  [400  hp  con- 
tinuously and  can  develop  as  high  as  5000  hp  for  short 
periods. 

At  the  present  time  the  New  York  (  entral  &  Hudson 
River  Railroad  is  operating  forty-seven  electric  locomo- 
tives in  the  New  York  Terminal  service.  I  »f  these,  thirty- 
five  were  built  in  1906  and  twelve  in  [908.  They  are  all 
of  the  115-ton  type  and  each  is  equipped  with  i"tir  bipolar, 


could   be   changed    from   parallel   to   series   and   the   same 

0  volts  could  then 
he  obtained. 

The  control  equipment  on  th  the  Spraguc- 

General  Electric  Type  M.  The  external  regulating  re- 
sistors, divided  into  four  parts,  are  directly  connected,  each 
part  to  a  pair  of  motors  permanently  grouped  in  parallcl. 
The   pairs   •  t  ith   their    respective   resistors   are 

ted  all  in  series  on  the  first  point  of  the  controller. 
The  r<  !  through  eight  points  on  the 

troller  and   1  on  the  ninth  or  running 

point.  The  pairs  arc  then  operated  similarly  in  series- 
parallel  with  all  resistance  cut  out  on  the  seventeenth 
point.  Finally  all  the  pairs  are  connected  in  parallel,  with 
the  twenty-fourth  step  a  running  point.  This  provides  a 
control  with  nine  steps  for  scries,  eight  steps  for  series- 
parall'  is    for  parallel.     The  transition  be- 

11  -  in  series  to  series-parallel 
is  accomplished  by  short-circuiting  two  of  the  pairs  of 
motors  during  the  instant  of  transfer.  The  transition  be- 
tween  serii  parallel  ind  p  rallel  is  effected  by  means  of 
the  standard  bridge  method. 
The  motor-cut-out  switches  are  connected  so  that  any  pair 
CUl  'Hit  of  circuit.  The  locomotive  will 
operate  when  a  pur  oi  motors  is  cut  out  with  two  group- 
ing of  the  motor-,  tin.    first  with  two  pairs  of  motors  in 
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gearless  motors.     The  new  locomotive  also  has  the  bipolar 

gearless  design,  but  it  is  equipped  with  eight  motors. 

of  the  motors  has  approximately  three-fourths  the   rating 

of    the    motor    used    on    the    previous    engines,    m 

the  aggregate  rating  oi   the  locomotive  approximately    50 

per  cent  greater  than  before  and  affording  approximately 

25  per  cent  higher  speed. 

There  are  four  independent  magnetii  1  ircuits  in  the  loco- 
motive corresponding  to  the  four  trucks  The  magnetic  tin v- 
path  on  each  truck  passes  in  series  through  the  field 
armature  of  one  motor,  through  the  center  transom  and 
the  fields  and  armature  of  the  second  motor  to  the  end 
Frame  and  then  returns  to  thr  starting  point  through  tin- 
two  side  frames  and  a  reinforcing  magnet  bar  lying  parallel 
with   the   frames. 

Each  motor  at  us  one-hour  rating  has  a  capacity  oi  325 
amp  on  600  volts,  or  a  continuous  rating  of  Job  amp  on 
600  volts  under  forced  ventilation.  For  the  complete 
equipment  of  eight  motors  this  corresponds  to  a  capacity 
of  [3,500-lb.  tractive  effort  at  54  miles  per  hour  for  the 
one  hour  rating  and  10.000  lb.  tractive  effort  at  60  miles 
per  hour  continuousl) 

Electrically  the  motors  are  connected  permanently  in 
parallel  in  pairs,  and  the  pairs  can  be  connected  in  three 
combinations:  viz.,  series,  series-parallel  and  parallel.  They 
are  insulate, I  foi  [200  volts,  SO  that  if  at  any  future  time  it 
should  be  desired  to  operate  the  locomotive  on  1200  volts, 
the    permanent    connections    for    the    four    pairs    of    n 


series  and  tin  second  «ith  three  pairs  of  motors  in  parallel. 
An    ammeter    is    located    at    each    engineer's    position    and 
records  the  current   in  the  circuit  of  one  pair  of  motors. 
Current    is   col  ight    underrunning    third-rail 

shoes,  oi    by  two  overhead  trolleys  whet  in  the 

third-rail.      The  overhead  trolleys  are  the  pantograph  type 
and  are  pneumatically  operated.     They  can  be  put  int. 
ice  Horn  either  engineer's  position  by  a  foot-operated  valve 
I  In  trolley  is  designed  for  intermittent  use  and  is  therefore 

arranged    to    be    held    in    a    raised    position    only    wh:' 

held  open  bj  the  engineer 
I  he   blow  II    ventilating  the  driving 

tors  is  located  in  the  central  compartment.     It 

•   per  minute  and  is  driven  b\ 
a   series-wound   motor   i'i  the   railway   type.      The   air  corn- 
er is  of  the  tWO-Stage  motor-driven  type  with  3  : 
displacement  of  xi  f  air  per  minute  when  pump- 

ing  against   a   tank   pressun    of   135  Ik  per  sq.  in.     The 
air  is  taken   from  the  interior  of  tl  mpartment 

through  a  screen,  which  prevents  the  entrance  of  particle- 
of   dust  •npresscd   air   in  | 

pressui  e  to  the  high-pn 

radiating  pipes  under  the  platform  of  the  main  cab.     From 
the  In.  into  a  scries  of 

.nr  reservoirs.  ir  of  these,  each  16  in,   1 

in.      1  ted  under  the  floor  of  the  cab  and 

nected  in  series,  which  affords  a  further  opportunity  for 
radiation  ai  ".on. 
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Industrial  and  Financial  News 


Public  Utility,  Commercial,  Corporate  and  Trade  Devel- 
opments— The  Electrical  Material  and  Security  Markets 


Day  &  Zimmerman  Open  New  Offices  in  Philadelphia. — 
On  April  5  the  firm  of  Day  &  Zimmerman,  engineers,  cele- 
brated eleven  years  of  activity  in  the  industrial  and  mechan- 
ical engineering  and  public-utility  fields  by  giving  a  house- 
warming  at  its  new  offices,  611 -613  Chestnut  Street,  Phila- 
delphia. The  new  offices  were  also  formally  opened  for 
business  at  the  same  time.  As  a  part  of  the  occasion  a 
reception  was  tendered  to  a  large  number  of  guests,  among 
whom  were  many  well-known  manufacturers,  bankers,  rail- 
road officials,  both  steam  and  electric,  electrical  and  mechan- 
ical supply  dealers  and  other  friends  and  clients  of  the 
company.  In  addition  to  the  new  quarters,  the  equipment 
of  which  is  thoroughly  modern  in  every  respect,  the  firm 
also  has  a  branch  office  at  43  Exchange  Place,  New  York, 
and  offices  in  various  sections  of  the  country  where  public- 
utility  properties  are  operated  under  its  management.  With 
the  engineering  organization  which  it  maintains,  the  firm 
is  in  a  position  to  handle  industrial  commissions  of  any 
magnitude  and  variety,  from  examinations,  reports  and 
recommendations  to  erecting  buildings  for  industrial  pur- 
poses and  installing  the  necessary  equipment.  In  the 
public-utility  field  the  firm  operates  the  Penn  Central  Light 
&  Power  Company,  which  furnishes  electric  service  in  the 
State  of  Pennsylvania  in  Altoona,  Hollidaysburg,  Juniata, 
Duncansville.  Huntingdon,  Petersburg,  McVeyton,  Lewis- 
town,  Burnham,  Yagerstown,  Reedsville,  portgage  and 
Gallitzin,  and  artificial  gas  to  Lewistown  and  Huntingdon. 
The  firm  also  operates  the  Lewistown  &  Reedsville  Electric 
.Railroad,  the  system  of  which  extends  from  Lewistown 
Junction  to  Reedsville,  including  local  service  in  Lewis- 
town,  and  an  important  branch  of  this  line  extends  to 
Burnham,  Pa.,  where  the  works  of  the  Standard  Steel  Com- 
pany are  located.  The  Citizens'  Traction  Company  of 
Venango  County,  Pa.,  serving  the  cities  of  Oil  City  and 
Franklin,  Pa.,  and  intervening  territory,  is  another  property 
operated  by  this  firm.  As  this  company  serves  one  of  the 
most  prosperous  localities  in  Pennsylvania,  Oil  City  being 
the  most  important  crude-oil  center  in  the  State,  it  has  been 
deemed  expedient  to  make  extensive  improvements  and 
extensions  to  the  property  in  the  near  future.  The  firm  is 
also  interested  in  the  Citizens'  Light  &  Power  Company, 
which  supplies  electrical  energy  in  Oil  City  and  vicinity. 
Among  some  of  the  engineering  and  construction  contracts 
handled  by  the  firm  may  be  mentioned  the  advisory  work- 
done  by  it  in  connection  with  the  electrical  installation  re- 
quired for  eight  large  Lidgerwood  cableways  purchased  by 
the  Isthmian  Canal  Commission  for  the  building  of  the 
Gatun  locks.  Subsequently  the  firm  assumed  entire  charge 
of  the  shop  inspection,  assembling  and  shipment  of  ma- 
terials to  the  Canal  Zone,  the  erection  of  cableways  and 
their  tests  for  acceptance.  Some  of  the  engineering  and 
construction  work,  aside  from  that  already  mentioned  in 
the  industrial  line,  has  included  the  building  of  a  45,000-volt 
transmission  line  extending  from  Altoona  to  Twin  Rocks, 
Pa.,  a  distance  of  forty  miles;  a  45,000-volt  transmission  line 
•extending  from  Eldorado  to  St.  Benedict,  a  distance  of 
twenty-five  miles;  a  45,000-volt  transmission  line  from  War- 
rior Ridge  to  Lewistown.  thirty-five  miles  long;  appmxi 
mately  seventy-five  miles  of  6600-volt  and  2300-volt  sec- 
ondary line  for  various  properties;  a  number  of  high-tension 
step-down  transformer-stations,  including  the  buildings  and 
their  equipment:  the  change  in  the  distribution  system  in 
Altoona  from  overhead  to  underground,  necessitating  en- 
tire change  of  switching  stations;  extensive  additions  and 
changes  to  the  power  plants  of  the  Penn  Central  property, 
including  installation  of  large  boiler  plants,  steam  turbo- 
generators and  all  the  equipment  incidental  thereto;  new 
-power  plant  for  the  Citizens'  Traction  Company  and  exten- 
sive alterations  to  the  carhouses  and  the  like. 


Orders  Axle-Lighting  Equipment. — The  Atchison,  Topeka 
&.  Santa  Fe  Railway  Company  has  recently  ordered  from 
the  Electric  Storage  Battery  Company  sixty-two  axle- 
lighting  equipments.  The  Electric  Storage  Battery  Com- 
pany has  for  some  time  been  developing  a  new  axle-lighting 
outfit  involving  a  number  of  radical  departures.  The 
dynamo  is  of  the  Rosenberg  type,  which  has  been  ex- 
tensively used  abroad,  modified,  however,  to  give  constant 
voltage  characteristic  rather  than  constant  current.  The 
field  excitation  is  controlled  by  a  Wheatstone  bridge  com- 
bination of  circuits  without  any  moving  parts  or  contacts. 
The  decision  to  place  this  order  with  the  Electric  Storage 
Battery  Company  was  based  on  the  results  of  a  test  of  this 
system  begun  last  fall  by  the  Santa  Fe  Railway.  The  equip- 
ment which  was  put  in  service  for  the  purpose  of  demon- 
stration has  now  gone  over  60,000  miles  without  a  failure, 
and  the  result  of  this  demonstration  has  been  most  gratify- 
ing to  the  Railway  Company  and  to  the  manufacturer. 

Will  Extend  Ontario  Transmission  Line. — Work  is  to  be 
started  within  a  few  weeks  upon  an  extension  of  the  trans- 
mission line  of  the  Hydroelectric  Power  Commission  of 
Ontario  from  St.  Thomas  to  Windsor,  Ont.,  a  distance  of 
about  130  miles.  Contracts  amounting  to  approximately 
$750,000  for  high-tension  transmission  equipment  have  been 
awarded  by  the  commission  for  this  extension.  The 
Canadian  Bridge  Works  Company,  of  Walkerville,  Ont., 
has  been  awarded  the  contract  for  towers  and  footings  and 
the  Canadian  Porcelain  Company  will  supply  all  of  the  in- 
sulators. The  Gait  Malleable  Iron  Company  has  received 
the  contract  for  malleable-iron  clamps  and  the  Canadian 
Westinghouse  Company  is  to  furnish  a  large  amount  of 
equipment.  W.  H.  Dunne,  Toronto,  has  received  a  contract 
for  pressed  steel  clamps.  The  construction  work  is  to  be 
started  at  four  or  five  points  along  the  line  between  St. 
Thomas.  Chatham  and  Windsor. 

Quick  Shipment  by  Gregory  Electric  Company. — At 
t  1 :30  a.  m.  April  2  the  master  mechanic  of  the  Pennsylvania 
Railroad  Company's  shops  at  Logansport,  Ind.,  telephoned 
the  Gregory  Electric  Company,  Chicago,  that  he  needed 
a  100-kw,  250-volt  generator  immediately  and  asked  that 
one  be  shipped  to  him  in  a  baggage  car  attached  to  a  limited 
train  leaving  the  Union  Station,  Chicago,  at  4:15  the  same 
afternoon.  This  station  is  about  2  miles  from  the  Gregory 
Company's  works.  The  machine  was  delivered  at  the  sta- 
tion one  hour  before  the  train  left  and  was  installed  and 
placed  in  operation  on  the  night  of  April  2. 

Dayton  Fan  Manufacturer  Saved  Finished  Stock  in 
Flood. — In  the  recent  catastrophe  at  Dayton,  Ohio,  the  fac- 
tory, offices  and  machine  shop  of  the  D.  L.  Bates  &  Brother 
Company,  electric-fan  manufacturer  of  that  city,  were 
flooded  and  the  company's  stationery,  catalogs  and  other 
printed  matter  were  destroyed.  The  finished  stock  of  fans, 
however,  was  on  the  fourth  floor  of  the  company's  building 
and  escaped  injury.  The  company  stated  early  this  week 
that  it  would  be  in  a  position  to  ship  goods  by  April  5  or  6 
and  asks  that  its  customers  overlook  the  lack  of  the  usual 
printed  matter  sent  out  at  this  time  of  the  year. 

Halifax  Company  Plans  Hydroelectric  Developments. — 
A  bill  to  incorporate  the  Halifax  (N.  S.)  Tramways  & 
Power  Company,  Ltd.,  with  a  capital  of  $5,000,000,  has  been 
introduced  in  the  Provincial  Assembly.  The  promoters  of 
the  new  enterprise  are  the'  directors  of  the  Halifax  Electric 
Tramway  Company,  and  their  object  is  said  to  be  the  de- 
velopmenl  of  hydroelectric  energy  and  the  merging  of  the 
Halifax  Electric  Tramway  into  the  new  company.  The 
ition  of  the  Nova  Scotia  Power  Company,  which  con- 
trols the  falls  on  the  Gaspereaux  River,  is  also  understood 
part  of  the  plan. 
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Controversy   Over   Toledo   Railway   &    Light    Reorganiza- 
tion.— At   a   meeting   ol    the   directors   ol    the    roledo   Rail- 
ways ft  Light  Company  held  on    Vpril  3  Morris    Vllen  was 
elected   president   and    L.   E.   Bielstein   general    manag 
the  company,  these  two  officials   succeeding    1       '     ' 
who  remains  as  a  director.      Mr.   Allen   is  a   young   au 
of  Toledo  and  son-in-law  of  Barton  Smith,  couns.  1   foi    thi 
company  and  attorney   foi    the     tockholdi  /ation 

<  ot ittee.    It  is  said  thai  the  action  taken  at  the  directors' 

img  was  contrary  to  the  advice  of   Henry   L.   Doherty 

&  Company,  representatives  of  over  80  per  cent  of  the 
stock  of  the  company.     I  it   that  a  difference  arose 

between  the  attorneys  ..f  the  bondholders'  and  stockholders' 
reorganization  committees  and  thai  Henry  I..  Doherty  ft 
Company,  as  representatives  ol  tin  ts,  have  de- 

.  lined    to   tal  e    part    in   the   controversy.       1 
nothing  to  do  with  the  ownership  and  control  oi  the   1 
company    or    the    eventual    operation    of    this    prop 
Henry   I.    Doherty  ft  Company. 

Meeting   of   Electrical   Supply   Jobbers'   Association. — 1  >n 
the  evening  of  April  8  the  Atlantic   Division 
trical    Supply    Jobbers'    Association    held    a    dinner    at     thi 
Hotel  Nassau,  Long  Beach,   L.  I.     Over  one  hundred 
trical  manufacturers  were  among  the  gue   !  -ocia- 

tion  on   the  occasion.       Following  the   dinner   an   excellent 
vaudeville  was  enjoyed  by  those  present      Amor 
trical   supply   jobbers   represented   at    the    dinnei    were    the 
Upha     Electrical     Supply    I  ompany,     Brooklyn 
Supply  Company,  The  Burnet   I  ompany,  1  entral   Electrical 
Supply    Company,     Fletcher-Stanley     <  ompany,     Fulh 
Electric    Company,    Hudson    Electrical    Supply     1  omp 
\V.   I'".  Irisb   Electric  Company,  E.   B    Latham  8 
Manhattan    Electrical    Supply   Company,    Newark    Electrical 
Supply   I  ompany,   Northwestern   Electric   Equipment 
pany,   Royal   Eastern   Electrical  Supply  <  ompany,  Sibl 
Pitman,   Stanley   &    Patterson,    Western    Electric   Company 
and  Charles  W,  Leveridge 

Cleveland  Municipal  Lighting  Bonds  Fail  to  Sell. — The 
jinking  fund  commission  of  the  city  of  1  leveland  recently 
endeavored  to  ell  the  $500,000  municipal  lighting  bonds 
purchased  six  months  ago  bj  competitive  bidding,  but  not 
a  si  11  n l<   bid    ■  1     received,     It  was  al  fit  that  this 

was  one  ol   the  effects  oi   the  flood  and  that   investor! 
sired  to  place  their  money  where  it  would  aid  in  rebuilding 
the  mined  cities,  but  the  administration   n  that 

a  higher  rate  oi   interest   will  have  to  be  offered,  since  the 
bonds  are  now  taxable      I  hese  bonds  i"  ar   1  p< 
est.     II  tin-  bonds  bad  been  sold  it  was  the  intention  of  the 
commission  to  purchase  $500,000  moi  ue  in  ordet 

that  the  construction  work  on  the  new   plant  might  bi 
tinned      As  it  is,  the  work  will  have  to  be  suspended  until 
some  disposition  is  made  of  the  bonds. 

Central  Colorado  Power  Reorganization  Effected. — 
01    1 1 1 1 . . 1 1 1  ■  >  1 1  oi  the  I  entral  Colorado  Power  1  ompany,  the 
assets  of  which   were   sold   recently   by   the   receivers,   has 
been  effected  by  the  incorporation  of  the  I  olorado   Power 
Company       This    is    capitalized    at    $20,00  which 

■ 1    I      preferred    stock    and    $15,000,000    is    common 

stock     Only  the  bondholders  of  the  old  company  are  share- 
holders in  the  new.     The  unsold  stock  will  be  held  in  the 
treasury,  subject  to  sale,  for  the  purpose  of  providing 
E91    extensions  and   the   purcha 

ol  the  company  will  be  in  Denver,  as  in  the  past 

Active   Demand   for   Central   Station   Service   in    Indianap- 
olis.—  I  1 1  < -  Merchants'  Heal  8    1  ighi   1  il  Indianap- 
olis,   Ind.   a    subsidiary    of   the    American    Public    Utilities 
Company,    operated    bj     Kelsey,    Brewet     8    '  ompai 
Grand  Rapids,  Mich,,  within  the  past  thirty  days  has 
contracts     with     twentj  five     manufacturing     concerns 
Indianapolis  for  5100  additional  hp  of  dd  lib    energy,  and 
tdded  to  its  heating  and  lighting  contracts  twentj  eight 
business  buildings,  including  theaters,  churches,  stores  and 
apartment    house-. 

Change  in  Name  of  St.  Louis  Company. — The  Suburban 
Electric    Light    ft    Powei    I  ompany    of    St     1  ouis    is    now 

known    a-,    the    Electril     I   ompai  )  M      -   lliri,    and    its    cap 

ital   stock   has  been   increased    from 

The  company  is  a  subsidiary  of  the  North  American  Com- 
pany      In    addition    1,.    die    increase    in    capital    stock,    the 


ric    Company  ri    has   tiled   a  mortgage   with 

tin    Hankers'  Trust   Company  ring  a  large 

of  5  per  cent  bonds,  of  which  $1,750,000  will  be  issued 
at  once. 

Corning  (N.  Y.)  Gas  &  Electric  Company  Reorganization. 
—  I  '"■   '  omit  Light   ft    P  iny  has  sent 

it  ion  to  the  F  the  Second 

New  York  District,  askii  and  transfer 

the   franchise   and  ,v    Electric 

1  ompany.      Authority  .  due    bonds. 

$372,000   stock   and   $50,000  debentures    is   also   asked.     The 

n    for    reorganizing    the 

Corning   (N     Y.)   Gas  &  Electric  Company. 

Central-Station    Service    for    Copper-Mining    Company  — 

pany.    Miami,    Ariz,    recently 

ipply    of    electrical 

ir..in    tin      hydl  River 

■1:   per 
kw-br.    for   this    energy   and    will    • 

line  t"  tnd  mill  at   Miami.  It 

ited  that  1  •mi  racts  ha-,  e  1 

From  the  >alt  River  hydroelectric  plant. 
Public-Utility    Financing. —  During    the    month    ..1    March, 
the  cor]  incing  in   thi  mounted   to 

Of    this,    railroads    led     with    $"..000,000.    and 
public   utilitii  Dane- 

third,    with    $-10,000,000       In    vil 
1    thai    public    utility    securities    were    little    known    a 
few    years    ago    a  with    railroad    and    industrial 

irthy   indication  of  the 
the  public  utility. 
New    York    State    Companies    Consolidate. — The    Fmpire 
i  ic  Company,  of  Auburn 
has   just    acquired    the    entire    capital    -t..ck    of    the    Central 
New    York  '..is  8  mpany,  which  operates  plants 

in      Newark.      1 'aimer.     Lyons.     Watt 

Castle,    Phelps  and   Clyde,  in   New    York  State.     This  trans- 
he  approval   of   the   Public  Service  Com- 
mission for  the  Second  New  Y..rk  District. 

Postpone    Consolidated    Gas,    Electric     Light    &     Power 
Company  Meeting. — Thi  liold- 

idated  1  las,   i 
pany,  I  heduled   for   April   8.   was   adjourned 

until     April  cent 

Il   the 
meetin  umns  March  20,  will  be  taken 

up  on  Api  il 

Bronx  Gas  &   Electric  Company  to  Issue  Bonds  for  Im- 
provements.—  I  he    Bronx    iN 
us  applied  ti    thi    1  'ul 

New    York  District  for  pen  to  the 

amount 
quisitii 

:om- 
missiot 

Transformers    for    Chicago    Street-Lighting    Service .— 

sta- 

Electric    <  ompany 

that  city,     These  will  bring  the  total  nui 

n    connect: 
street  lightit  ight 

Sell  Chicago  Properties  of  Allis-Chalmers  Company  - 
Vpril    E 

columns    March 
Chalmi  in   H. 

Met  'lenient,    ol     Ni  ■  •■      '"• 

reorganizatii  in  c   mmitl 

New  Cincinnati   Offices  for   General   Electric   Company. — 
The  eleven'" 

Company's    building     at    tni 

Street  neral 

Electric   Comp 

Robbins  &   Myers'  Ohio  Factory   Not  Injured  in   Flood  — 
The    Philadelphia  pany, 

Springl 
in   the   lattei  ted   and   that   the 

factory    has   been   runtime   steadily 
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Syracuse  (N.  Y.)  Electrical  Manufacturers  Move  Into 
Larger  Quarters. — Following  the  removal  of  the  Crouse- 
Hinds  Company  from  its  plant  at  West  Jefferson  and 
Walton  Streets,  Syracuse,  N.  Y.,  to  its  new  factory  building 
in  Wolf  Street,  in  the  same  city,  the  Dyneto  Electric  Com- 
pany, manufacturer  of  electric  starting  and  lighting  systems 
for  motor  vehicles,  has  moved  its  plant  from  Elbridge, 
N.  V.,  into  the  old  plant  of  the  Crouse-Hinds  Company.  A 
special  meeting  of  the  stockholders  of  the.  Dyneto  company 
will  be  held  at  that  company's  new  office,  308  West  Jeffer- 
son Street,  on  April  15  for  voting  upon  a  proposition  to 
increase  the  capital  from  $70,000  to  $350,000. 

Appoint  Receivers  for  Irrigation  Company. — The  Han- 
ford  Irrigation  Company,  of  central  Washington,  has  been 
placed  in  the  hands  of  receivers  on  a  complaint  of  the 
American  Power  &  Light  Company,  which  asserts  that 
$498,000  is  due  it  on  promissory  notes. 


Personal 


March  Statement  of  Copper  Producers'  Association 

The  March  statement  of  the  Copper  Producers'  Associa- 
tion, issued  on  April  8,  showed  stocks  of  marketable  copper 
of  all  kinds  on  hand  in  the  United  States  on  April  1  of 
104,269,270  lb.,  as  compared  with  122,302,198  lb.  on  hand  on 
March  1,  a  decrease  of  18,032,928  lb.  The  February  and 
March  statements  compare  as  follows: 

r March,  Pounds *  , — February,   Pounds — % 

Stocks    on    hand    in    the 

United    States    on    first 

of   month 122,302,198  123,198,332 

Production     136,251,849  130,948,881 

258,554,047  254,147,213 

Domestic   deliveries 76,585,471  59,676,492 

Export    deliveries 77,699,306  72,168,523 

154,284,777  131,845,015 

Stocks     on     hand    at     the 

end  of  this  month 104,269,270  122.302,198 


Industrial  Securities 


Capital  Stock 

DIVIDEND 

QUOTATION 

Security 

Listed 

Per  Cent 

Period 

April  2 

April  9 

AUis-Chalmers,  t.r.,  3d  pd.. . 
AUis-Chal.,  pf .,  t.r.,  3d  pd. . . 

Electric  Storage  Battery,  c. 

$15,501,800 
14,115,500 

153,887,900 

344,457,400 
16,074,425 

101,285,100 
41,380,400 
50,000.000 
99,747,200 
34,047,100 
3,998,700 

"ii" 

2 
1 
2 

u 

1 

J 

1 
U 

J 

ft 

73| 
132J 

51 
1405 

83?* 

67* 

70 

66 
117* 

3} 
81 

78 
131! 

50* 

Mackay  Cos.,  pf 

Westinghouse  E.  &  M.,  c 

Westinghouse  E.  &  M . .  pf . . . 

83* 
68i* 
69J 

65i 
117* 

•Last  price  quoted. 


NEW  YORK  METAL  MARKET  PRICES 

, April    1 ,  , April    8 , 

Bid.         Asked.  Bid.         Asked. 

Copper: 

Standard,     spot 14.75       to  15.25  14.75       to   15.25 

£        s        d  £        s        d 

London,  standard,  spot 67       10       0  68         5       0 

Prime    Lake 15.10       to  15.25  15.45       to  15.5S 

Electrolytic      15.10       to   15.20  15.35       to   15.45 

Casting     15.00       to  15.10  15.20       to   15.30 

Copper    wire,    base 16.25  16.25       to  16.50 

Lead     4.35  4.35 

Nickel     40.00       to  45.00  40.00       to  45.00 

Sheet  zinc,  f.o.b.   smelter 8.00  8.00 

Spelter,    spot 6.00  5.90       to     6.00 

Tin,    spot 48.00  48.00 

Aluminum: 

Prompt    delivery 26.75       to  27.50  26.75       to  27.50 

Future     26.75       to  27.50  26.75       to  27.50 

OLD  METALS 

Heavy  copper  and  wire 14.25  14.50 

Brass,     heavy 9.37J4  9.37^4 

Brass,     light 8.25  8.25 

Lead,    heavy 4.25  4.25 

Zinc,    scrap 5.12'/-  5.12J4 

COPPER  EXPORTS  IN  APRIL 
Total  tons   to   April   9 7,060 


Mr.  E.  E.  Kirtley  has  become  superintendent  of  the 
municipal  electric  plant  at  Clayton,  N.  M. 

Mr.  K.  Heiberg  has  become  superintendent  of  the  munici- 
pal electric  light  plant  at  Mahnomen.  Minn. 

Mr.  Edward  Doocy  has  been  made  manager  for  the  Cen- 
tral Illinois  Public  Service  Company  at  Clayton,  III. 

Mr.  W.  H.  Daufendiek  has  been  appointed  secretary  and 
manager  of  the  De  Witt  (Neb.)  Electric  Light  &  Power 
Company. 

Mr.  W.  E.  Wolmagott,  city  electrician  of  Peoria,  111.,  has 
been  elected  president  of  the  Peoria  Electrical  Club,  recent- 
ly formed  by  members  of  the  Jovian  Order  in  that  city. 

Mr.  B.  M.  Grant  is  the  president  and  manager  of  the, 
Light,  Power  &  Manufacturing  Company  of  Willow 
Springs,  Mo.,  which  succeeded  the  Willow  Springs  Water  & 
Light  Plant. 

Mr.  L.  L.  Edgar  has  recently  been  elected  secretary- 
treasurer  of  the  New  England  S.ection  of  the  Electric 
Vehicle  Association  of  America,  succeeding  Mr.  W.  E. 
Holmes,  resigned. 

Mr.  C.  O.  Mailloux,  nominee  for  the  presidency  of  the 
American  Institute  of  Electrical  Engineers,  addressed  the 
Schenectady  (N.  Y.)  Section  of  the  Institute  April  i,  con- 
trasting electrical  conditions  in  Europe  and  in  the  United 
States. 

Mr.  Harry  B.  Wales,  formerly  of  Grand  Rapids,  Mich., 
has  been  appointed  general  manager  of  the  Pontiac  Power 
Company  and  the  Pontiac  Light  Company,  succeeding  Mr. 
F.  W.  Humphreys.  Mr.  Wales  was  connected  with  the 
Grand  Rapids  central-station  company  for  ten  years. 

Mr.  Arthur  Williams,  president  of  the  American  Museum 
of  Safety,  has  been  decorated  by  King  Alfonso  as  a  Knight 
of  the  Royal  Order  of  Isabella  the  Catholic,  which  was 
founded  in  1817  by  Ferdinand  VII  of  Spain.  The  honor 
has  been  bestowed  in  recognition  of  Mr.  Williams'  work 
in  the  interests  of  safety. 

Mr.  John  J.  Kirkpatrick  has  been  appointed  manager  of 
the  municipal  gas  and  electric  department  at  Holyoke. 
Mass.,  succeeding  Mr.  William  H.  Snow,  who  resigned  sev- 
eral months  ago  to  become  mauager  of  the  New  Bedford 
(Mass.)  Gas  &  Edison  Light  Company.  Mr.  Kirkpatrick 
is  a  native  of  South  Hadley,  Mass.,  and  is  a  civil-engineering 
graduate  of  Ottawa  University.  He  served  as  city  engineer 
of  Holyoke  for  twelve  years  and  since  1907  has  been  at 
the  head  of  the  water  department. 

Mr.  Franklin  T.  Griffith,  general  attorney  of  the  Portland 
(Ore.)  Railway,  Light  &  Power  Company,  has  been  selected 
by  the  board  of  directors  for  vice-president  of  the  company 
and  will  on  July  1  succeed  Mr.  B.  S.  Josselyn  as  president  of 
the  company.  Mr.  Griffith  has  been  a  resident  of  Oregon  for 
twenty-two  years,  during  all  of  which  time  he  has  practised 
law,  and  he  has  been  connected  with  the  Portland  Railway. 
Light  &  Power  Company  for  the  past  nineteen  years.  He 
is  forty-three  years  old  and  is  regarded  as  one  of  the 
prominent  men  of  the  State.  Having  been  associated  with 
the  company  for  so  many  years,  his  knowledge  of  policies 
and  operating  methods  is  by  no  means  limited. 

Mr.  Benage  S.  Josselyn,  who  for  the  past  six  years  has 
been  president  of  the  Portland  (Ore.)  Railway,  Light  & 
Power  Company,  has  tendered  his  resignation,  effective 
July  1.  Mr.  Josselyn  is  well  known  in  public-utility  fields 
and  was  formerly  vice-president  of  the  Baltimore  (Md.) 
Electric  Power  and  Maryland  Telegraph  &  Telephone  com- 
panies. During  1902  and  1903  he  was  general  manager  of 
the  Hudson  Valley  Railway,  Glens  Falls,  N.  Y.,  and  during 
the  following  three  years  he  was  general  manager  of  the 
Union  Terminal  Railway.  Sioux  City,  la.  Mr.  Josselyn  is 
a  native  of  Illinois,  having  been  born  at  Heyworth  Feb.  7. 
1858.  He  has  been  associated  with  the  railroad  field  from 
early  youth,  but  his  greatest  work  has  been  that  which  he 
now  relinquishes.  During  his  incumbency  the  Portland 
Railway,  Light  &  Power  Company  has  expended  over 
$24,000,000  in  betterments  and  extensions,  the  greater  part 
of  which  has  been  spent  on  the  hydroelectric  developments 
at    Estacada,    Cazadero.    Bull    Run   and    Sandy    River.     The 
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gro      earnin  ia  ny  arc  now  pi 

wli;ii    they    were    when    he   assumed    chai  >-    in 

Portland. 

Mr.  L.  C.  Bradley,  Galvesl assis- 

tant   district    manager   of    1 1 1  c    Stone    tV    W< 
in    Texas,    with    headquarters    in     Dallas.      The    prop 
over   which    Mr.    Bradley   will    1 

the    public-service   corporations   in   G  •  'alias,    Fort 

Worth,  Beaumont,  Port  Arthur.  Houston  •  and 

several  interurban  railways,     h. 

will  be  the  executive  head  in  Texas  l">  all  Stone  &  \\  1 
properties  and  will  relieve  Mr.  M.  M.  I'hinney,  district 
manager  and  president  "i  the  propertii  .  of  a  very  large 
part  of  his  duties.  Mr.  Phinnej  will  hereaftei  spend  most 
,1  his  time  in  Boston,  Mr.  Bradley  was  formerly  vice- 
president  of  the  Houston  Electric  <  ompany  and  the  Gal- 
v,  gton 'Houston  Electric  Railway  and  manager  of  the 
Galveston  Electric  Company.  He  has  resided  in  Galveston 
about  two  and  a  half  years.  He  served  previously  in  th< 
following  capacities:  general  superintendei 
Sound  Electric  Railway,  Seattle,  Wash.;  general  manager 
of  the  Key  West  Mining  &  Railway  Company,  Salt  Laki 
City,  Utah;  general  superintendent  of  the  Tennessee  North 
ern  Railway,  Knoxville,  Tenn.;  general  manager  of  the 
Scioto    Valley    Traction    Company,    Colin  1     and 

general  manager  of  the  J.  G.  White  railway,  lighting  and 
gas  properties,  Pottsville,  Pa  Mi  Bradlej  ha  been  a 
leader  in  civic  affairs  in  Galveston  and  has  served  as  a 
director  in  several  social  and  civic  organizations  in  that 
city. 

Mr.  Nicholas  F.  Brady  was  .  1  dent  of  the  New- 

York  Edison  Company  on  April  S.  succeeding  lis  father, 
Mr     Anthony    N.    Brady,    who    becomes    chairman    of   the 

'The   new 

president  ol  the  E  disi  >n 
pany    was    born    in    Albany. 

'.s.  1878.  li- 
the public  schools,  and  after 
graduating  from  the  Albanj 
Academy  entered  the  aca- 
demic  course  at  Yale.  Im- 
1 adua- 

tion    with    the   class   of    1005 
hi    entered  the  ei   plo 
New  York  Edison  I  1  impany 
Shortly  after  he  began  work 
with  1 1 

manifested  an  interest  in  wel- 
fare work,  and  under  In- 
direction various  technical 
courses  have  been  estab 
NICHOLAS  F.  BRADY  lished.    a    commercial 

with    instruction    in    account 
ing  for  employees  has  been  instituted,  an  employees'  savings 
and  loan  association  founded,  and  a   well  fitted   club  house 
presented  to  the  employees  of  the  company       rwo 
ago,  when  he  was  a  member  of  the  publii  mittee 

of  the   National    Electric    I  ight     Association,   he   helpi 

draw  up  the  report  on  the  relations  between  capital  and 
labor.  He  is  a  director  of  the  Brooklyn  Heights  Railroad 
(  ompany,  Rrooklyn  Rapid  Transit  Company.  Brooklyn 
Union  Elevated  Railroad  Company,  Consolidati 
trie  Light  &  Tower  Company  of  Baltimore,  Consolidated 
Telegraph  8  Electrical  Subway  Company,  Durham  Coal  & 
Iron   Company,    Edison    Electric   Illuminating  Compai 

iklyn,  Edison  Light  &  Power  Installation  Company, 
Louisville  Lighting  Company,  Manhattan  Refrigerating 
Company,     Metropol  igineering    Company.     N 

Electrical  Railroad  Company,  Nassau  Trust  Company,  Tran- 
sit Development  Company,  United  Electric  Light  &   P 
Company,  United  States  Cast-Iron   Pipe  &   Foundry  Com- 
pany and  the  Yonkers   Electric   I  ighl   &    Power  Company. 
Mr.  Brady  is  .1  membi  1   of  1  lub  and   Fi  11 

ange  Club  of   Albany    the  New   York  Yacht  Club,  the 
Beers'  Club,  the   Automobile  Club  of   America,  the  Yale  Club, 
the  Rumson  Countj   Club  and  the  New   York  Athletic  dub 

In  1006  he  married   Miss  Gem  in,  daughter  of  the 

late  Patrick  Garvan,  of  Hartford,  '",.,111  Mr.  Brady  is  one 
of  the  youngest   men  in   the  country    to  be  placed   at  the 

head   of  an   important    corporation 


Obituary 


Philip  H.  Diehl,  r,  inventor,  and  founder 

of    the    Diehl    Manufacturing    Company.    Elizabeth, 
'  pril  7  at  his  I  izabeth  at  thi 

Mr  rn     m 

^f+*~*  iieim.     Germany,     Jan. 

/  13,    1847,    and    1 

t  s   and 

I  A>  '''    thc 

ii  i  n  e 

..pany.       In    1879  he   in- 
«^  ted    an    arc    lamp,    and 

:  tly  afterward  he  | 
~^g  on   the  market  a  small  bat- 

^*  ^^B^k  motor  which  eml 

^  the  principle  of  the  varying 

^T  <•  ntrol. 

In   1884,  at  the  Franklin  In- 
-titute    exhibition    at    l'hila- 
ihia,  Mr.  Diehl  exhibited 
.1    dynamo   which 
;eled  somewhat  afl 
PHILIP   11    DIEHL  smaller    motor    and    which 

generated     energy     for     arc 
tamps,     sewing  machine     motors    and     incandescent 

In   1887  the  firm 
pany,  predeci  -  or  of  the  present  Diehl  Manufacturing  I 
pany,  was  formed  and  in  the  late  eighties  the   Diehl 
fan  made  its  appearance.     This  was  claimed  to  be  the  first 
ceiling  fan  possessing  an  individual 

ing  its  own  separate  set  of  blades.  One  ..i  the  tir-t  of  Mr 
Diehl's  inventions  in  connection  with  the  sewing-machine 
industry   was   an    individual    motor 

us  type  which  was  made  part  of  the  balan 
the  Singer  sewing  machine.     1  his 
to   the   development   about    1890   of 

porating    many    of   the    featur.  n,    in- 

cluding the  ring-type  armature.  In  1880  a  bronze  medal 
was  awarded  to  Mr  Diehl  by  the  American  Institute  of 
New  York   for  eh  He  is  survived 

by  his  wi  iter  and  three  grandchildren. 

Prof.  Adolf  Slaby,   the   well-known   teacher  at   the  Tcch- 
nische  Hochschule,  Charlottenburg,  Germany,  died  thei 
,    was  born  in  Berlin    April  18 

.1  teacher  at 
the     Koniglichen     Gi 
schulc     at      Pol 
many.       In    i> 

at     the 
Indiistr  and  in 

theoret- 
ical mechanical  and  elec 
trical  engineering  at  the  In- 
stitute    of     Tcchn>  I 

taking 
charge  of  the  electrical 
that  institu- 
tion in  1884.  He  was  a 
member  of  the  Patent 
Office  from  l8f 

ring    that    time 
ith    the    Archi- 

he     became     h'-- 
Fessor  at   the   I'm 

many    hooks,   among    tl  r    Klcinmo- 

"Kalorimcr 

der    Gasmas  Inn  mein- 

[  Jem 
Gebeit 

liable 

in      /    . 

DtHtSi 

■  liche 
Stunden-Entd  ckungsfarten    in    de- 
He   did   much   experimental   work   in   the   wireless-telegraph 
field     and 

which,  together  with  ti- 
the Telefunken  system. 
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Construction 

New  England 

CONCORD,  N.  H.— The  Concord  El.  Co.  has  submitted  a  proposition 
to  the  Board  of  Water  Commissioners  offering  to  furnish  electricity  for 
pumping  the  city  water.  The  company  agrees  to  replace  the  two  steam 
pumps  now  in  operation  with  electrically  driven  centrifugal  pumps  of 
equal  capacity  or  greater,  without  any  expense  to  the  city,  arid  to  furnish 
electricity  to  operate  the  same,  with  a  guaranteed  minimum  payment  of 
$2,500  per  year  under  a  ten-year  contract.  Upon  the  expiration  of  the 
contract  the  pumps  and  equipment  will  be  turned  over  to  the  city.  Allen 
Hollis  is  president  and   Levin  J.   Chase   manager. 

HELLOVV'lS  FALLS,  VT.— The  capital  stock  of  the  Bellows  Falls  El. 
Co.,  recently  incorporated,  has  been  increased  from  $150,000  to  $250,000, 
the  proceeds  to  be  used  to  obtain  a  lease  of  the  Bellows  Falls  Pwr.  Co. 
for  a  term  of  years  ending  Dec.  1,  1935,  at  which  time  the  leased  com- 
pany will  become  the  property  of  the  Bellows  Falls  El.   Co. 

CHELMSFORD,  MASS.— The  installation  of  a  municipal  electric-light 
plant   in   Chelmsford   is   under  consideration. 

HINSDALE,  MASS.— At  the  annual  town  meeting  held  March  31  it 
was  voted  to  appro'priate  $800  for  the  installation  of  an  electric  street- 
lighting  system.  A  committee  has  been  appointed  to  negotiate  with  the 
Pittsfield  El.  Co.  in  relation  to  the  company  extending  its  transmission 
line  from  Dalton  to  furnish  the  service.  The  street-lighting  system  will 
consist  of  40  lamps. 

LENOX,  MASS. — The  Selectmen  in  their  annual  report  have  recom- 
mended that  the  town  take  action  toward  lighting  the  streets  with  elec- 
tricity. 

MERRIMAC,  MASS.— At  a  town  meeting  held  recently  the  citizens 
authorized  the  electric  light  board  to  extend  the  municipal  electric-light 
service  to  Lake  Attitash  if  sufficient  patronage  is  guaranteed  to  justify 
the  expenditure. 

PAXTON,  MASS. — The  Selectmen  have  called  a  special  town  meeting 
to  be  held  April  11  to  vote  on  the  proposition  of  establishing  a  municipal 
electric-light  plant. 

TAUNTON,  MASS.— The  Southern  Massachusetts  Pwr.  Co.,  of 
Fall   River,  is  said  to  be  seeking  a   franchise  in  Taunton. 

WORCESTER,  MASS.— Proposals  will  be  received  by  the  city  of 
Worcester  at  the  office  of  the  Mayor,  City  Hall,  Worcester,  until  April 
21  for  the  sale  of  the  following  electrical  apparatus:  Two  550-volt,  three- 
phase,  60-cycle,  250-hp  induction  motors  complete  with  rails,  pulleys,  con- 
trollers and  complete  panels,  with  pipe  work,  switching  apparatus,  meters 
and  current  transformers;  six  oil-cooled  100-kva,  single-phase  stationary 
transformers,  high-potential  coil  6600-13,200  volts,  low-potential  coil  605 
volts.  These  are  all  General  El.  Co.'s  goods  bought  in  October,  1911,  and 
have  not  been  used.     George  W.  Batchelder  is  water  commissioner. 

TERRYVILLE,  CONN.— The  Andrew  Terry  Co.  is  contemplating  the 
construction  of  a  new  power  plant  in  connection  with  its  works,  plans 
for   which    are   being   prepared. 


Middle  Atlantic 

BEAVER  FALLS,  N.  Y.— The  Beaver  River  Pwr.  Co.,  recently  incor- 
porated to  manufacture  paper  and  pulp  and  to  develop  electrical  energy 
on  the  Beaver  River,  it  is  reported,  proposes  to  build  an  electric  railway 
from  Beaver  Falls  to  Castorland,  and  it  is  said  that  it  will  ultimately 
extend  the  railway  to  Carthage  and  possibly  to  Watertown.  W.  B.  Van 
Allen,  of  Carthage,  is  attorney  for  the  company. 

FRANKLINVILLE,  N.  Y.— Joseph  Mayer,  of  New  York,  N.  Y.,  has 
taken  an  option  on  the  property  of  the  Empire  El.  Co.,  of  Franklinville. 
The  option  is  for  30  days  and  includes  the  entire  properties,  valued  at 
$50,000. 

MEXICO,  N.  Y.— The  Mexico  El.  Co.  has  applied  to  the  Public  Service 
Commission  for  approval  of  the  exercise  of  franchises  in  the  village  of 
Mexico  and  in  the  town  of  Palermo. 

MONTICELLO,  N.  Y.— The  Public  Service  Commission,  Second  Dis- 
trict, has  authorized  the  Murray  El.  Lt.  &  Pwr.  Co.  to  exercise  franchises 
for  furnishing  electricity  for  lamps,  heaters  and  motors  in  the  villages 
of  Monticello  and  Centerville  and  the  towns  of  Thompson  and  Fallsburgh. 

NEWARK,  N.  Y.— The  Empire  Gas  &  El.  Co.,  of  Auburn  and  Geneva, 
has  acquired  the  capital  stock  of  the  Central  New  York  Gas  &  El.  Co., 
which  operates  plants  in  Newark,  Palmer,  Lyons,  Waterloo,  Geneva, 
Seneca,  Castle,  Phelps  and  Clyde,  subject  to  the  approval  of  the  Public 
Service  Commission. 

OGDENSBURG,  N.  Y.— The  distributing  system  of  the  Ogdensburg 
Pwr.  &  Lt.  Co.  was  badly  damaged  by  the  ice  storm  recently.  A  large 
part  of  the  system  will  have  to  be  rebuilt.  E.  E.  Hawkins  is  president 
of  the  company. 

OSWEGO,  N.  Y.— Niagara  power  will  be  used  in  operating  the  ma- 
chinery on  barge  canal  contract  No.  37,  which  includes  the  construction 
of  the  new  high  dam  in  this  city.  A  cable-way  to  carry  5-ton  loads  is 
being  erected  across  the  line  where  the  new  dam  will  be  located.  S.  S. 
Smith  is  general  superintendent. 

PHOENIX,  N.  V.— The  Seneca  River  Pwr.  Co.  is  replacing  the  present 


arc-lamp  street-lighting  system  with  tungsten  incandescent  lamps.  About 
5  miles  of  No.  6  weatherproof  wire  will  be  used  and  60  250-watt  tungsten 
lamps.  S.  B.  Stover,  724  University  Block,  Syracuse,  has  charge  of  the 
work. 

TROY,  N.  Y. — The  contract  for  installing  the  wiring  system  in  the 
Samaritan  Hospital  has  been  awarded  to  the  firm  of  Barnes  &  Taylor, 
of  Troy,  at  $16,000. 

WATERTOWN,  N.  Y.— The  Public  Service  Commission,  Second 
District,  has  authorized  the  Deer  River  Pwr.  Co.,  of  Watertown,  to 
issue  $45,000  in  bonds  to  discharge  liabilities  incurred  for  capital  pur- 
poses. 

WATERTOWN,  N.  Y.—  Plans  are  being  prepared  by  the  Watertown 
Lt.  &  Pwr.  Co.  for  the  erection  of  an  electric  transmiision  line  from 
South  Edwards  to  Edwards,  which  will  ultimately  be  extended  to  Natural 
Bridge,  where  it  will  connect  with  the  transmission  line  running  from 
Carthage  to  Watertown.  The  Watertown  company  will  furnish  elec- 
tricity to  the  Northern  Ore  Co.  in  Edwards. 

BLOOMSBURG,  PA.— The  property  of  the  Columbia  Gas  &  El.  Co., 
including  the  25-mile  high-tension  transmission  line  from  Berwick  io 
Danville,  has  been  taken  over  by  the  Columbia-Montour  El.  Co. 

HARRISBURG,  PA.— Application  has  been  made  to  the  State  De- 
partment by  L.  S.  Munroe,  L.  C.  Lamb  and  W.  B.  Crawford  for  charters 
for  the  Franklin-Westmoreland  El.  Co.,  the  Lower  Burrell  Township  El. 
Co.,  the  Penn  Township  EI.  Co.,  the  Export 'Borough  El.  Co.  and  the 
Upper   Burrell   Township   EI.    Co. 

MAUCH  CHUNK,  PA.— The  Carbon  Transit  Co.,  of  Mauch  Chunk,  is 
contemplating  extensive  improvements  to  its  entire  system  and  also  to  its 
park  at   Flagstaff. 

NEW  KENSINGTON,  PA.— Bids  will  be  received  by  the  Board  of 
Directors  of  the  school  district  of  the  Borough  of  New  Kensington  until 
April  15  for  heating,  ventilating,  plumbing,  vacuum  cleaning,  electric 
wiring  and  hreproohng  for  the  new  high  school  building,  now  being  erected 
in  New  Kensington.  Charles  J.  Reiger,  Germania  Savings  Bank  Build- 
ing, 421  Wood  Street,  Pittsburgh,  Pa.,  is  the  architect  and  Charles  M. 
Best,  of   New   Kensington,   secretary. 

NEWMAN STOWN,  PA.— The  Newmanstown  El.  Lt.  Co.  has  awarded 
a  contract  to  the  Metropolitan  El.  Co.,  of  Reading,  to  furnish  energy 
for  its  system  in  the  eastern  part  of  Lebanon  County.  The  Newmanstown 
company  furnishes  electricity  in  Richland,  Kleinfeltersville,  Sheridan, 
Shefferstown,    Newmanstown   and   intermediate   points. 

PITTSBURGH,  PA.— The  Model  Gas  Engine  Works,  of  Peru,  ind., 
has  decided  to  remove  its  plant  to  Pittsburgh.  The  company  will  take 
over  a  large  portion  of  the  Carr  property  in  Homewood  and  will  erect 
a  large  plant  equipped  with  electrically  driven  machinery,  at  a  cost  of 
about   $200,000. 

PITTSBURGH,  PA.— Application  will  be  made  to  the  State  Depart- 
ment, Harrisburg,  by  Thomas  L.  Bedell,  Charles  Walsh  and  others  for 
charters  for  four  electric  companies,  to  be  known  as  the  Wexford  Elec- 
tric, Warrendale  Electric.  Ingomar  Electric  and  Perrysville  Electric  Co. 
These  companies  will  operate  in  counties  and  townships  adjacent  to 
Pittsburgh. 

PITTSBURGH,  PA.— Application  will  be  made  to  the  State  Depart- 
ment by  C.  E.  Theobald,  of  Pittsburgh;  H.  C.  Seidel  and  G.  R.  Speer  for 
charters  for  31  electric  companies,  which  are  named  after  the  boroughs 
or  townships  in  which  they  are  located,  all  of  which  are  suburbs  of 
Pittsburgh,  as  follows:  The  Green  Tree,  Upper  St  Clair,  St.  Clair, 
Lower  St.  Clair,  Bridgeville,  Heidelberg,  Neville,  Kilbuck,  Bellevue, 
West  \  iew,  Ben  Avon,  Emsworth,  Avalon,  McKee's  Rocks,  Knoxville, 
Union,  Dormont,  Carnegie,  Crafton,  Bethel,  Snowden,  Thornburg,  In- 
gram, Scott,  Ross,  Chartiers,  Kennedy,  Coraopolis,  Baldwin,  Carrick  and 
Mount    Oliver. 

PITTS  IM  RGH,  PA.— Application  will  be  made  to  the  State  Depart- 
ment at  Harrisburg  on  April  14  for  charters  for  the  electrical  companies 
whose  names  follow :  Pittsburgh  Standard,  East  Pittsburgh  Standard, 
Millvale  Standard,  Clairton  Standard,  Wall  Standard  Turtle 
Creek  Standard.  Versailles  Standard,  McKeesport  Standard,  Shaler 
Standard,  Sharpsburg  Standard,  Homestead  Standard,  West  Homestead 
Standard,  Munhall  Standard,  Indiana  Standard,  Spring  Garden  Standard. 
North  Braddock  Standard,  Pitcairn  Standard,  Wilson  Standard,  Etna 
Standard,  Glassport  Standard,  Rankin  Standard,  Hays  Standard,  Traf 
ford  Standard,  Braddock  Standard,  Swissvale  Standard,  Duquesne  Stand- 
ard, South  Versailles  Standard,  North  Versailles  Standard,  Edgewood 
Standard,  Wilkinsburg  Standard,  Patton  Standard,  Wilkins  Township 
Standard,  Braddock  Township  Standard,  Mifflin  Standard,  Penn  Stand- 
ard, Oakmont  Standard,  Wilmerding  Standard,  Whitaket  Standard,  Port 
Vue  Standard.  The  companies  will  operate  in  the  boroughs  and  town- 
ships  from  which   they  receive   their  name. 

S1IARPSVILLE,  PA.— The  Borough  Council  has  accepted  the  report 
of  Sidney  B.  Martin,  of  Pittsburgh,  for  the  construction  of  maintenance 
of  a  municipal  electric-light  plant.  The  report  estimates  the  cost  of  the 
plant  not  to  exceed  $17,000  and  provides  for  100  street  lamps. 

YORK,  PA. — Plans  have  been  completed  for  the  construction  of  an 
electric  railway  between  East  Berlin  and  York,  a  distance  of  about  20 
miles.     The  East   Berlin  Trolley  Co.  has  been  organized  to  build  the  line. 

ASBURY  PARK,  N.  J.— The  Beach  Commissioners  have  ordered  the 
necessary  equipment  for  the  ornamental  lamps  for  the  Boardwalk,  at  a 
cost   of  $7,000. 
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ELIZABETH,  N.  J.— The  Cily  Council  has  appropriated  $500  for  the 
purpose  of  investigating  the  feasibility  of  establishing  a  municipal  electric- 
hula  plant. 

IKVINGTON,  N.  J.— The  Town  Council  is  considering  the  installation 
of    a    municipal    electric-light    plant    and    water-works    system    and     haa 
authorized   the  water  and  light   committee  to  have   1 
preliminary   plans   prepared. 

NUTLEY,  N.  J. — The  town  commission  has  authorized  Arthur  K. 
Carr,  director  of  streets,  to  enter  into  a  contract  with  the  Public  Service 
El.  Co.  for  increasing  the  street-lighting  service.  The  plans  proposed 
provide  for  the  installation  of  22  arc  lamps,  of  which  there  are  none  in 
the  town  at  present,  and  for  336  tungsten  lamps  of  40  cp. 

PERTH  AMBOY,  N.  .1.— The  City  (  ouncil  is  considering  the  installa- 
tion .,|  ornamental  arc-lamp  standard!  in  City  Hall  Park,  plans  for  which 
have   Ijrrn    [.Mpnred  by   .lay    I'.     Irankc,  city  electrician. 

BALTIMORE,  Ml>  The  Cm  lidated  Gas,  El  l.t.  &  Pwr.  Co.  is 
planning  improvements  to  its  Westport  power  plant.  The  output  of  the 
plant  will  be  increased  by  15,000  kw;  an  extension  will  be  built  to  the 
boiler  house.  80  ft.  by  97  ft.  and  50  ft.  high,  of  reinforcedconcrete  con- 
struction. 

MARTINSBURG,  W.  V  A.— The  capital  stock  of  the  Martlnaburg  Pwr. 
Co.   has  been  increased  from  $1,500,000  to  $5,000,000. 

McMECIlEN,   W.    VA.— Thi     B  I       Co.,   of   Warwood,   has  applied 

to  the  City  Council   for  a   franchise  to  construct   and   operate   an    i 
light   plant    in    McMechen. 

MOUNDSVILLE,  W.  VA.— The  County  Court  has  granted  the 
Wheeling  Electrical  Co.,  of  Wheeling,  a  franchise  to  erect  transmis- 
sion lines  along  the  public  roads  for  the  distribution  of  electricity  for 
lamps  and  motors.     J.    P..  Garden,  of  Wheeling,  is  general   manager. 

WASHINGTON,  D.  C— Sealed  proposals  will  le  received    it   the  office 

of    the   chief   signal    officer,    War    Department,    Washington.    I'     C,    until 

April    21     for    furnishing    the    signal    corps    with     =  JS.Ollil     It       Is, ire.    mi! 

outside  distributing  wire,   as  per  specifications   557.      Major    W.    I..   Clarke 

using  officer. 

WASHINGTON,    D.    C— Proposals    will    he    received    .,i    the    Of) 
the  chief  signal  officer,  War   Department,  Washingtoi  April 

23    for    furnishing    the    following   supplies:      Item    1 — For    300   can 
phones,  in  accordance  with  specification   No.   577;    (2)    IS   camp   tell 
switchboards,    in    accordance    with    specification     No,     576        Majol     W.     I 
Clarke   ii  dil  lursing  officer. 

WASHINGTON,     1).    C— Sealed     proposals    will 
Bureau   of  Supplies  and   Accounts.    V;         Depa 
until     April    29,     for    furnishing    at    the    variotl  d     naval 

itatiom    the   Followini plies:  Norfolk,  Va.,  Schedule  S3M 

for  5-toi  hide   truck  ami   three   transform  5320 — 

12    -...II.  x    in. i  i   ,   .i.        B klyn,    V    N   .    Schedule    5329—38  trolley   track 

frogs,   miscellaneous  chain  and   trolley  hoists;   Schedule  5320 — nine  trolley 

Porl   mouth,    N     II.    Schedule  5316 — furnishing  and  installing  new 

hoisting    machine  and   controller   for   elevator.      Schedules  can  be   obtained 

-I ipplication    to   the    navy    pay   office   nearest   each    navy    yard    named. 

■  ter-general,  I".  S.   N. 


North  Central 

DETROIT,   MICH- The  city  of  Detroit  is  planning  to  install  a  5000- 

kw     steam  driven     turbogenerator     unit     in     the     municipal     electric-light 

plant,      About    1000   additional    arc    lamps    will   be   erected    throughout    the 

city;    extensions    will    he    made    to    arc-lamp   circuits    and    also    to    under- 

I    conduits,    to    cost    about    $50,000.      Bids    for   construction    will    he 

m     I  ul.       in;        Frank     Mistersky    is    superintendent     of    the 

municipal    electric    plant. 

GRAND  RAPIDS,   MICH.— Plana  for  a  lighting  plant  foi 
Rapid  '  of    the    new    village    held    on 

\inii   i      Thomas  B.  O'Ki    I  ident 

RI  VDING,  MICH.— Plans  are  being  prepared  for  the  installation  of 
new  equipment  in  the  municipal  electric-light  and  water  .M.rks  plant,  in- 
eluding   boilers,   engines   and   generator.      P.    K.   Goodman   is   chief  engineer. 

I  i  i  \  I  I   wii,   OHIO      Propo«  !     will    be  receive  ffiee   of  the 

i  the  Board  ol  Education,  East  Sixth  Street,  i  leveland,  Ohio. 
mill  \|imI  .'S  fur  furnishing  material  and  construction  of  building  on 
in-  Chesterfield  property,  to  he  known  as  the  Chesterfield  School,  includ- 
ing plumbing,  gas-fitting,  sewers,  heating  and  ventilating  and  electric 
wiring,  in  accordance  with  plans  and  specific  Itions  on  tile  at  tie 
oi  the  architect  ol  the  board,  East  Sixth  Street.  Specifications  • 
secured   on   application   to  the  above  office.  .    n   is  director 

of  schools. 

NAPOLEON,   OHIO.— The   Henrj  lal   Tel.   Co.,   recently 

orated   with   a    capital    stock    ol 
change    in    Napoleon    and    co-operate    with    eleven    mutual 
the   county. 

mi. EDO,  OHIO— The  Toledo  Trae.,  It.  &  Pwr.  Co.  has  awarded 
a  contract  for  a  1200-kv.  turbo-generatot  set.  to  he  installed  in  the 
Water   Street   plant,   to   the   General    Electric  Co. 

FRANKFORT,    KY.— The    State    Board  imissioners   ol 

Kentucky   and   the  Commissioners  of  the  Sinking  Fund   of   Kentn. 


Frankfoi  ibility   of    m-talling   an   electric  light 

and  power  plant  and  ice-making  machinery  to  supply  electrici'y  for  lamps 
and  motors  and  for  pumping  water  and  to  manufacture  ice  for  i 
prison  and  also  for  the  State  Institute  for  the  Feeble-Minded. 

FRANKFORT,    KY.— Bid  '..     received   at   the   office   of  Governor 

James  B.  McCrcary,  Frankfort,  president  of  the  Commissioners  of  the 
Sinking  Fund  of  Kentucky,  for  furnishing  and  installing  all  electric 
fixtures  in  the  new  Governor's  mansion  in  Frankfort.  Further  informa- 
tion may  be  secured  I  E.  A.  Weber,  Mercantile  Library 
Building,  Cincinnati,  0  and  from  Thomas  R.  Ward,  custo- 
dian of  public  buildings,  Frank: 

[RVING,   KY.  —  Applk  ■    to  the  municipal  authorities 

of    Irving   by    Elmer    '  ncago,    111.,    for    franchises   to   install 

and    operate   electric-light   and    water  here.      Arrangements 

have  been  made  to  begin  on  the  proposed  plants  as  soon  as  franchises 
have  been  granted. 

I  ERVILLE,   IND.  —  At  an  election   held   March    15   tile   pr^ 
to  install    an   electric-light    plant    was    carried.      The    street-lighting    system 
will    consist    of    30    street    lamps.       Electricity    for    operating    the 
will   be  purchased.     As  yet  no  arrangements  have  been  made   for  the  in- 
stallation   of    the    system    or    engineer   engaged.      W.    A.    Putsch    is    town 
clerk. 

("DON,    IND      Negotiations  have  pi actically  been  completed  whereby 

St  El.  Co.,  of  New  Albany,  will  take  over  the  elec 
wer    plant   of   the  Corydon    It.   Wtr.    t    Ice  Co.   owned  by    Frank 
R.   Wright.     The  deal  will  not  be  formally  closed  until  flood  condi- 
tion   have   been    alleviat, . I,    permuting   communication   between    the 
Iwo   cities.      The    I'ni.  ral    new 

communitiea  between  New  Albany  ani    I 

ELKHART,     IND. — The    installation    of    an    ornamental 

is  contemplated.     The  present  plans  provide  for  about  fifty  stand- 
irrying    five    60-watt    lamp    clusters,    to    be    maintained    by    under- 
ground   wires.      James    Leicester,    Jr.,    commissioner    of   public    wi  , 
chairman  of  lighting  committee. 

CISCO,     11  1.       I        !  -lie    local    electric-light 

plant   and  garage,  owned  by    I 

Ry.    &    Lt.    Co.    is   planning   e 
system     in     Decatur    this     \rar.    involving    an    ex- 
re  of  $120,000. 
DIXON,     1 1. 1..— The    Illinois    Northern    Utilities    Co.,    of    Dixon,    has 
recently   closed    a   contract    with    the    National    Silica    Co.,    of    Oregon,    lo 
b  electrical  energy  to  the  amount  of  500  hp.     Electricity  for  operat- 
ing the  plant   will   be  transmitted   from   the   Dixon   power  station 
Yonts  is  contract  agent. 

G  \1  ESB1  RG,  M  I  —Plans  are  being  considered  by  the  People's  Trae. 
ol  Galesburg,  for  the  construction  of  an  electric  railway  from 
Calesburg  to  Galva.  As  soon  as  financial  arrangements  h»\' 
made  work  will  begin  on  securing  right-of-way,  and  construction  work 
will  begin  at  once.  Energy  for  operating  the  plant  will  be  supplied 
from  the  Traction  company's  plant  west  of  the  city,  which  will  be  en- 
larged and  substations  will  be  erected  along  the  railway.  A  P  ! 
of  Galesburg,  is  president  of  the  company. 

HILLSBORO,    ILL— The   Hillsboro    El.    I.t.    &   Pwr.  Co.   of    BiUabora, 
has   changed   its   name    to   the   Southern    Illinois   It.    &    P« - 
increased  its  capital  stock  from  $500,000  to  $1,000,000. 

KNOX VI UK.    II  I..— W.  J.   Achelpol,  of  the   Illinois  Trs 

of   the 
Knoxvilli  »r.  Co. 

The    Pub.    Sr 
haa    submitted    a    new  ;„    Con- 

[reea    to    furnish    and 
erect    a    100.000-gaI.    steel    to>\cr    and    water    tank    and    to    furnish    the 

ee  of  charge  for  five   years    15  four-tungsten  lamp  ell 
Street   and    75   single-tungstei 
parts   of    the    r,tv. 

MELROSE    P\KK.    II. I     -Scale 
Village    Board,    Meln  se,    ui  the   complete   installation    of 

an    electrically    driven    water-pumpii  <-ing   of    two 

air-lift    system-.    thr<  --lotors. 

switchboard,     t    . 

obtained  from  John   Engbreeht.  village 
engineer.    Municipal    Pudding,    Melrose 

M  PUN-!   r,     II  I-  The     < 

- 
piircha-e 

I  N't .11 1  II'.   ILL— Numei 
I'tilitn- 
permit       The   ( 

tenth    Sine'  -    office 

rooms, 
three    21 

in   a   temporal  md   a 

I00.000g.il.   concrete  SI 

CASSVTLLB.  WIS  of   Dubuque. 

mined   a    proposition   to    the    I  •Tering   to   furnish   elc 

for  lighting  the 
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MARSHFIELD,  Wlb.— The  Wausau  Street  R.  R.  Co.,  of  Wausau, 
has  submitted  a  proposition  to  the  town  of  Marshfield  offering  to  take 
over  the  municipal  electric-light  plant.  If  the  Wausau  company  takes 
over  the  plant,  electricity  for  operating  the  local  system  will  be  fur- 
nished from  the  power  station  at  Wausau.  M.  C.  Ewing,  of  Wausau,  is 
manager  of  the  railway  company. 

RACINK,  WIS. — Plans  are  being  considered  for  the  installation  of  an 
ornamental  street-lighting  system  on  State  Street  from  Forest  Street  to 
the  bridge.  The  West  Side  Improvement  League  has  appointed  a  com- 
mittee to  take  up  matter  with  the  property  owners  and  tenants  on  State 
Street  and  with  the  Milwaukee  El.  Ry.  &  Lt.  Co.  The  present  plans 
provide  for  the  installation  of  125  lamps  at  a  cost  of  about  $6,000. 

SUPERIOR,  WIS.— The  contract  for  wiring  the  Northern  Pacific  ore 
docks  has  been  awarded  to  Riley  S.  Hartley,  of  Superior.  Sherarduct,  30 
per  cent  Para  wire,  25-kva  transformers,  panels  included,  and  Benjamin 
reflectors  for  150-amp  lamps  will  be  required  for  the  work.  The  cost  of 
the  work  is  estimated  at  about  $6,000. 

WAUMANDEE,  WIS. — Plans  are  being  considered  to  establish  an 
electric-light  plant  in  Waumandee.  It  is  proposed  to  install  the  plant 
in  the  engine  room  of  the  Waumandee  Mills. 

CROOKSTON,  MINN.— The  City  Council  has  adopted  an  ordinance 
authorizing  the  city  clerk  to  advertise  for  bids  for  the  installation  of  an 
ornamental    street-lighting    system    in    the    business    district. 

EAST  GRAND  FORKS,  MINN.— The  installation  of  a  new  electric- 
light  plant  here  is  under  consideration. 

ELLSWORTH,  MINN.— The  question  of  rebuilding  the  local  electric 
light  plant,  recently  damaged  by   fire,  is  under  consideration. 

FERTILE,  MINN. — The  village  of  Fertile  is  considering  the  question 
of  establishing  a  municipal  electric-light  plant.  For  the  past  two  years 
the  village  has  been  without  electrical  service. 

GRAND  MEADOW,  MINN.— The  installation  of  an  electric-light  plant 
in    Grand    Meadow   is   under   consideration. 

HERMAN,  MINN.— The  village  of  Herman  has  voted  to  install  an 
electric-lighting  system.  Electricity  for  operating  the  system  will  be 
transmitted   from  the  Fergus  Falls  plant. 

VIRGINIA,  MINN.— The  Mesaba  Lt.  &  Pwr.  Co.,  of  Virginia,  has 
secured  water-power  rights  on  the  Vermillion  River  between  Crane  Lake 
and  Lake  Vermillion  and  proposes  to  build  several  power  plants.  The 
company  also  proposes  to  construct  a  central  power  plant  in  Virginia 
within  a  year  and  perhaps  another  at  some  point  on  the  Mesaba  range 
and  will  supply  electricity  for  all  purposes  to  practically  every  city  on 
the  Mesaba  range.  A.  McMillan,  of  Chicago,  111.,  is  interested  in  the 
company. 

WADENA,  MINN.— Steps  have  been  taken  toward  the  installation  of 
an  ornamental  street-lighting  system  in  the  business  district.  The  cost 
is  estimated  at  $1,000. 

WINSTED,  MINN.— Application  has  been  made  to  the  City  Council 
by  H.  B.  Rutledee,  president  of  the  Glencoe  El.  Lt.  Co.,  for  an  electric 
light   franchise  in   Winsted. 

BLOOMFIELD,  IA.— Plans  have  been  prepared  by  J.  B.  Hill,  of  Iowa 
City,  consulting  engineer,  for  the  construction  of  a  new  power  plant  in 
Bloomfield,    to    cost    approximately    $10,000. 

BUFFALO,  IA. — At  an  election  held  recently  the  proposition  to  have 
the  town  lighted  by  electricity  was  carried.  The  service  will  be  supplied  by 
the  Davenport  &  Muscatine  Ry.  Co.,  of  Davenport.  Arc  lamps  will  be 
used  for  street  lighting. 

BURT,  IA. — Steps  have  been  taken  to  organize  a  company  to  install 
an    electric-Hght    plant    in    Burt. 

DAVENPORT,  IA.— The  People's  Lt.  Co.  has  increased  its  capital 
stock  from  $1,500,000  to   $2,500,000. 

DAVENPORT,  IA. — A  company  is  being  organized  to  establish  a  light 
plant  in  Davenport.  C.  C.  Farmer,  of  Davenport;  C.  Klink,  Adam 
Schoerlin  and  I.  I.   Goldsmith,  of  Aurora,  111.,  are  interested. 

NEVADA,  IA.— The  Iowa  Ry.  &  Lt.  Co.,  of  Cedar  Rapids,  la.,  has 
taken  over  the  property  of  the  Nevada  El.  Co.  It  is  understood  that  new 
equipment  has  been  ordered  for  the  Nevada  plant.  William  G.  Dows,  of 
Cedar  Rapids,  is  president  and  general  manager  of  the  Iowa  company. 

OSKALOOSA,  IA.— The  City  Council  has  granted  the  Oskaloosa  Lt. 
&  Trac.  Co.  a  25-year  franchise,  subject  to  the  approval  of  the  voters. 

OSKALOOSA,  IA. — The  property  of  the  Oskaloosa  Trac.  &  Lt.  Co. 
and  the  Oskaloosa  &  Buxton  Interurban  Co.  has  been  purchased  by 
William  B.  McKinley,  president,  and  H.  E.  Chibbuck,  manager,  of  the 
Illinois  Trac.  Co. 

RUSSELL,  IA. — The  City  Council  is  considering  the  proposition  ot 
installing  an  electric-light  system  in  Russell,  and  may  call  a  special  elec- 
tion to  submit  to  the  voters  the  proposition  to  issue  bonds  for  erecting 
a  transmission  line  to  Charlton. 

WELDON,  I  A. — At  a  special  election  held  recently  the  proposition 
to  install  an  electric-light  system  was  carried. 

WHITING,  IA. — Proposals  will  be  received  by  B.  L.  Foss,  town  clerk. 
Whiting,  la.,  until  April  21,  for  furnishing  material  and  constructing  an 
electric  light  and  power  plant  for  the  town  of  Whiting,  in  accordance 
with  plans  and  specifications. 

FORSYTH,  MO. — At  an  election  to  be  held  soon  the  proposition  to 
issue   from  $7,000   to   $10,000   in   bonds,   the   proceeds   to   be   used    for   in- 


stalling   an    electric-light    plant    and    water-works    system,    will    be    sub- 
mitted to  the  voters. 

POPLAR  BUJFF,  MO.— The  property  of  the  Poplar  Bluff  Lt.  &  Pwr. 
Co.,  owned  by  the  Light  &  Devel.  Co.,  of  St.  Louis,  has  been  purchased  by 
the  Missouri  Pubic  Utilities  Co.,  of  St.  Louis.  The  price  paid  for  the 
plant  is  said  to  be  $350,000. 

LA  MOURE,  N.  D.— The  Bennett  Engineering  Co.,  of  Sioux  Falli, 
S.  D.,  is  constructing  an  electric-light  plant  in  La  Moure.  The  proposed 
plant  will  be  equipped  with  one  100-hp  gas  engine  and  producer  and  one 
60-kw,  2300-volt,  three-phase  generator,  directly  connected.  A  24-hour 
service  will  be  established.  Machinery  and  equipment  have  already  been 
purchased.  I.  I.  Bennett,  of  Sioux  Falls,  S.  D.,  is  interested  in  the 
company. 

LAXSFORD,  N.  D. — A  committee  has  been  appointed  to  look  into  the 
question  of  installing  an  electric-light  plant  in  Lansford.  C.  A.  Adams 
is  chairman. 

LISBON,  N.  D. — The  installation  of  an  electric-light  plant  in  Lisbon, 
to  cost  about  $40,000,  is  under  consideration.  It  is  expected  that  an 
ornamental  street-lighting  system  will  be  established  in  the  business  dis- 
trict  in    connection   with   the   proposed    plant. 

MOTT,  N.  D.— S.  Stewart,  of  Morris,  Minn.,  is  making  investigations 
here  with  a  view  of  establishing  a  flour  mill  and  electric-light  plant  in 
Mott.  The  proposed  plant  will  furnish  electricity  to  light  the  entire  city 
and  to  operate  a  pumping  station  for  fire  protection. 

NEW  SALEM,  N.  D.— The  New  Salem  El.  Lt.  Co.  has  been  granted 
a  franchise  to  construct  and  operate  an  electric-light  plant  in  New  Salem. 
Work  will  begin  on  the  proposed  plant  at  once. 

ST.  THOMAS,  N.  D.— A  special  election  has  been  called  for  April  28 
to  submit  the  proposition  to  install  a  municipal  electric-Hght  plant  in  St. 
Thomas  to  the  voters. 

KIMBALL,  S.  D. — A  franchise  has  been  granted  by  the  City  Council 
which  provides  for  the  installation  of  an  electric-light  plant  to  cost 
$10,000. 

HILDRETH,  NEB.— C.  E.  Sturtevant,  engineer  of  Holdrege,  will 
have  charge  of  the  installation  of  an  electric-light  system  and  extension 
to   water-works   system,    for   which   bonds   were   recently  voted. 

BLUE  RAPIDS,  KAN.— The  Marshall  County  Pwr.  &  Lt  Co.,  re- 
cently organized,  has  purchased  the  Elastic  Plaster  Company's  water- 
power  and  electric-lighting  system  in  Blue  Rapids  and  will  repair  the  dam 
in  the  Big  Blue  River.  Dr.  William  Hunter  is  secretary  and  treasurer, 
and  J.  G.  Strong  is  manager  of  the  Marshall  County  Pwr.  &  Lt.  Co.,  both 
of   Blue    Rapids. 

ESBON,  KAN. — It  is  understood  that  work  will  soon  begin  on  the 
installation  of  an  electric-lighting  system  here,  for  which  a  franchise 
was   recently  granted. 

LEBANON,  KAN. — A  franchise  has  recently  been  granted  to  an  elec- 
tric company  to  furnish  electricity  in  Lebanon.  It  is  understood  thai 
work  will  soon  begin  on  the  installation  of  the  system. 

MILTONVALE,  KAN.— The  contract  for  the  installation  of  the  pro- 
posed municipal  electric-light  plant  has  been  awarded  to  Brooks  &  Sons 
Co.,  Scarritt  Building,  Kansas  City,  Mo.  The  equipment  of  the  plant 
includes  two  50-hp  Solar  oil  engines  and  two  37^-kw  direct-current  gen 
erators.     E.  T.  Archer  &  Co.,  of  Kansas  City,  Mo.,  are  engineers. 

NICKERSON,  KAN.— The  city  of  Nickerson  is  contemplating  the 
purchase  of  the  transmission  line  erected  by  the  United  Water,  Gas  &  EI. 
Co.,  of  Hutchinson,  from  Nickerson  to  Hutchinson.  The  city  has  de- 
cided either  to  purchase  the  line  or  make  a  contract  for  energy  to  be 
delivered   at   the   switchboard   in    Nickerson. 

SALINA,  KAN. — The  City  Council  has  approved  the  contract  sub- 
mitted by  the  Salina  Lt.,  Gas  &  Pwr.  Co.  for  installing  and  maintaining 
an  ornamental  street-lighting  system  in  the  business  district.  The  plans 
provide  for  the  erection  of  56  ornamental  lamp  standards,  carrying  five- 
lamp  clusters.  The  cost  of  installing  the  system  is  estimated  at  $5,700 
and  the  maintenance  at  $1,640  per  year. 

WICHITA,  KAN. — Proposals  will  be  received  at  the  office  of  the 
supervising  architect,  Washington,  D.  C,  until  April  29,  for  conduit  and 
wiring  system  and  interior  fixtures  for  the  United  States  post  office  and 
court  house  at  Wichita,  Kan.,  in  accordance  with  plans  and  specifications, 
copies  of  which  may  be  had  at  this  office  or  at  the  office  of  the  custodian, 
Wichita,.  Kan.      O.    Wenderoth   is   supervising  architect. 


Southern  States 

SPENCER,  N.  C. — At  an  election  to  be  held  May  6  the  proposition  to 

i-sue   $50,000   in   bonds  for  the  installation   of  an   electric-light   plant   and 
water-works  system  will  be  submitted  to  the  voters. 

1    '  OLL,   S.   C. — At  an  election  held   recently  the   proposition  to  issue 
$10,000   for   the   installation   of  an    electric-lighting  system    was   carried. 

ALBANY,  GA.— The  Albany  Pwr.  &  Mfg.  Co.  has  decided  to  in- 
crease the  output  of  its  steam  plant  here.  New  machinery,  including 
two  new  boilers  and  auxiliaries,  will  be  installed,  at  a  cost  of  about 
$20,000.  The  company  has  also  decided  to  build  a  dam  across  the  Flint 
River  at  Porter's  Shoals  and  conduct  it  through  an  aqueduct  or  canal 
the  old  Ball  plantation  to  the  present  dam  on  the  creek.  E.  S. 
Killebrew,  of  Albany,  is  superintendent. 
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ATHENS,    GA.— The    Alliens    Ky.    &   El.    Co.    is   extending  its   lighting 

throughout   the  city. 
ATLANTA,    GA.— The    Franklin    r.t.    &    Pwr,    Co.,    recently   organized, 
has    received    authority    from    the    State    Railroad    Commission    to    issue 
$150,000   in   capital  stock.      The   company   proposes   to  erect    tl 
lines  and   furnish  electricity  to  towns  in   Franklin,   Hart,   Madison.    ' 
Jackson   and    Elbert   Counties.     The   main   office   of   the  company    will   be 
located   in   Atlanta.  , 

FORSYTH,  GA. — Extensions  to  the  municipal  electric-lighting  system 
are  contemplated. 

WIIIGIIAM,  GA. — A  special  election  has  been  called  for  April  18  to 
submit  the  proposition  to  issue  $6,000  in  bonds  for  a  municipal  elec- 
tric -light  plant  to  the  voters. 

HAWTHORN,  FLA.— The  Hawthorn  Mfg.  Co.  contemplates  installing 
an  electric  plant. 

KKY  WEST.   FLA.— J.  A.  Willis,  of  Key  West,  Fla.,  would  liki 
ccive   prices   on   electrical   equipment   for  a   $100,000    i 

PENSACOLA,  FLA. — A  special  committee  has  been  appointed  by  the 
City  Council  to  secure  information  relative  to  the  cost  of  installing, 
maintenance,  etc.,  of  a  municipal  electric-light  plant.  The  ordinance 
authorizing  a  $100,000-bond  issue  is  being  held  up,  pending  the  report 
of  the  committee.     Adrian   E.   Langford  is  city  clerk. 

TALLAHASSEE,  FLA.— At  an  election  to  be  held  April  15  the  propo- 
sition to  issue  $9,000  in  bonds  for  extensions  to  electric-light,  water  and 
nas  plants  will  be  submitted  to  the  voters. 

JACKSON,  TENN.— An   effort   is  beini  raise  $10,000   for  the 

installation  of  an  ornamental    itreet-lightlng  m   in  Jackson. 

IlIRM INGHAM,   ALA.— The   Alabama    I"  icd  an   official 

statement  disclosing  its  proposed  operations.  The  slatement  indicates 
that  the  company  will  build  11  dams,  which  will  develop  1,227.000  hp 
to  be  distributed  in  Alabama  and  other  states  The  plant)  as  announced 
and  which  will  be  built  from  time  to  time  arc  as  follows:  Coosa  River, 
Lock  7,  45,000  hp;  Coosa  River,  Lock  12,  105,000  hp;  Coosa  River,  Lock 
14,  100,000  hp;  Coosa  River,  Lock  15.  80,000  hp;  Coosa  River,  Lock  18, 
100,000    bp;    Tallapoosa    Rivei  ite,    111,000    hp;    Ten- 

nessee River,  Muscle  Shoals  vile,  400,00(1  bp;  Sautty  Creek,  6000  hp; 
Town  Creek,  7000  hp;  Little  River,  52,000  hp;  <  hoccolocco  Creek,  2000 
bp,      In   addition   to   the   foregoing  powi  I  uilding 

.,    plan!    at   Gadsden    which    will    havi  1 5,000   hp   for 

emergency  purposes   and  I    places 

with  electricity.  Surveys  have  been  made  by  the  company  for  lines 
from     Lock    12    to    Montgomery,    from    Lock    12    to  offl    the 

lattei    place    to    Talladega,    from     I  ill  '  "ck    12 

to  Calera,  from   Calera  to  Helena,  and  then.,    I 

\   li i  to  be  erected    from  Bi     emei         I  the  coal 

M      ni, i    ii Bi  isemer    to    Tuscaloosa.       i 

of    i    total    of   229    miles   of  trai  I    about 

$3,000,000. 

FORT   PAYNE,    ALA.— L.   C.  Nichols,  of  the     K\ 
has  taken  over  the  plant  and  franchi  e  -Si   I  t. 

Co.  under  a  five-year  lease.     The  power  plant  will  be   removed    fi 
present    location    on    Lookout    Mountain    to    the    cooperage    plant    in    Fort 
Payne 

GAINESVILLE,     VIA      Contract  iwarded    bv    the    Board 

Dl     Public    Works    for    the   construction    of   an    electric-light    plant    anil    ex- 
tensions   to    water-works    system,    the    cost    of    both    plants    not    to 
$9,17.1.     The  J.    B,    McCrarj    Co.,   engineers,   of   Atlanta,   Ga.,    will    have 
t    the    work. 
Mil's.  OKLA.-    H  tbmitted  a  proposition   to  the 

■own   of   Blair,    10   miles  distant,  to  furnish  electricity   from  the  municipal 
light    plant    in    Alius   to   that   town    for  l.imps  and    mol 
ENID,    OKLA.— The    Enid    El.    &    Gas   Co.    contemplates    improvements 
lo  it--  two  plants  in   Enid  involving  an  expenditure  of  over  $7,000. 

ALICE,    TEX.— A    franchise    has    been    granted  inal    to 

n  i  .ii    md    opet  ate   an   t  lei  ti  ic  light    | 

BRENHAM,  TEX.— The  Itrenham  El.  Lt.  Co.  is  making  extensive  ad 
litiot  i  Impri  rementa  to  its  plant  and  service  here. 

F.I.  PASO.  TEX.— The  El  Paso  El.  Ry    I  s,„nr 

i    Webstei    Corpn.,    ol    Bo  ton,    Mass.,   is    planning  'em  of 

tranamiaaion   lines    »t   points  in   the   valley    for   thi 

icity    to    the   farmers  and  others    for   operating  in    and 

otht  i    indu 

li    PASO,   l  I  X       rhe  F.  S    Peari 

Eng.,   and    Mexico,   will   install  a  large  power  plant  on   with 

its  huge  woodworking  plant  in  El  Paso.  The  power  hot)  t  will  he  100  ft. 
by  150  ft.  and  will  be  equipped  with   iwo   1000-kw  generator 

units,  boilers,  motors,  pumps  and  auxiliaries.  Work  will  soon  start  on 
the   project. 

SNNIS,    N  •"■        I         |      perty  of  the   Funis  Ice.   Lt     IF 
i   by   the  Texas   Lt.   ,\    Pwt 
plant  will  be 
PARIS,  TEX.      1  In-    ft  itas    li     ,\    P»  i     I 
plant   "i   Paris  and  ml  improvements  to  its  •       - 

SAN     BENITO,    TEX.— Steps    havi  by    the    bu-incss    men 

to    pi-u idc    tor    the    instsllal ioi  - 

in    the    business   section    of    the    town  "d.      The    Ssn 


Benito   Tel.,    Wtr..    I.'  as    submitted   a    proposition 

to  erect  ornamental  poles  carrying  three-lamp  clusters. 

SEADR1FT,  TEX.— G.   E.    Fu-ull,  of   Eagle   Lake,  has  been  granted   a 
franchise   to   construct  and   operate   an   electric-light   plant   here, 
factory  will   be  built  in  connection   with  the  electric  plant. 

SULPHUR    SPRINGS,  TEX.— Improvements  to  the  local   electa 
plant  arc  contemplated  by   II.   F.  Ashcroft  &  Sons.      New  buddings  will   be 
erected  and  additional   machinery  installed. 

TEAGUE,   TEX.— The   Teague    El.    Lt.   &    Pwr.   Co.   is   b 
power  plant  in  Teague. 

TEXAS    CITY,    TEX.— Plans    are    being    prepared    for    the    installation 
of  a  lighting  system  on  the  principal  business  thoroughfare  in  Tex:.. 


Pacific  States 

BURLINGTON,   WASH— The  Pacific  Northwest  Trac.  Co.,  of 
has  recently  been  awarded  a  contract  for  lighting  the  streets  of  Burlington. 
Tungsten  street  lamps  will  be  installed  at  a  cost  of  about  $7,000. 

SPOKANE,  WASH— The  Trustee  Co.  has  applied  to  the  City  Commit 
sioners    for    a    franchise    to   construct   and    operate    an    electric   light    and 
plant  and   steam-heating   plant   to   supply  electricity   for  lamps   and 
motors  and  steam  for  heating  purposes  within  the  city  limits.     Tl  • 
pany   has  also  applied   for  a   franchise  to  install  and  operate   a  te 
system  in  the  buildings  of  the  company. 

The  Independent  El.  Co.,  which  recently  purchased 
the   Toledo    El.   Co.,   wilt   soon   erect   a   transmission   line    from    Winlock  to 

When   completed    the   local    plant    will   be   dismantled   and 
for  operating  the  local  system   will  1<  supplied   from  the  large   i    - 
of   the    Independent   company.      The    Independent   company   is   a  aur 
of  lb,-  .  gon    Corpn.,   of   Vancouver,  Wash. 

KLAMATH    FALLS,    ORE.— The    City    Council    is    contcmpla 
ire-alarm  and  police  signal  system  in  Klam.it! 

Iicur  Home  Tel..  Co.  contemplates  i 
ments   and   cm  in    this   section,   involving   an    • 

iture   of  about    $20,000       A   new   line   will   be  erected  at  one 
city  and   Vale. 
PORTLAND,  O 

Peninsula   and    ' 
K  arc  lamps  on  ornamental   st  ■ 
and  400-watt  lamps  in  each  park,  at  a  cost  of  $6,000. 

PI  IB  i  i  n     of     the     pi 

pal   electric-light    plant    on   the 

I  ishlight.      Plan 
ii,   engineer,  of   Portland.      The   ■ 

.  of  Los  Angele 

;  mtcd  two   50-year  frai  Supervisors,  one  tor 

the  erection  of  electric  transmission  lines  and  the  other  for  a  parallelini 
telephone  line  from  the  Big  Creek  dam  power  house  to  the  Fresno-Tulare 
County  line. 

arc    requested    by    the    city    of    Glendale    tor 
furnishing  copper   wire   for   the   distribution    system   of  the   munici; ... 
trie-light   plant.      G.    B     Woodbury   is  city   clerk. 

irpa.     has     been 

I    a    franchise    by    the    United    States    government    to    construct    and 

maintain    a    power    plant    on  la    transmission    line    through 

tional   forests  to  Los   Angeles. 

LOS   GATOS,    CAL— The    Loa    'latos  Tel.    Co.    has   received   authoruv 

from  the  State  Railroad  Commission  to  issue  capital  stock  to  the  smount 

of    $15,000,    the    proci  <  1    for    the    construction    of    a    n 

- 

PALI 

for    the   municipal   electric-light    plant,   to  cost   $20.00 
output    of   the    plant    will    he 

equipment    have    not    yet   been    placed.      About    IS,C 
be   expended    for   small  P     Bvxbee.    It  . 

engineer. 

REDL  VNDS,  i    VI  —l  bi 

Southern     Siert 

.     to    operate    the    pumps    of    the    new     nv.inic  ; 

' 
to  supply  electricity   for  lamps   and 

o   ■ 

SAN 
the   inst  c   program  cl.-, 

ington   School 

SAN  FRAN 

imount  of  $10,000,   the 
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VALL'EJO,  CAL. — Plans  for  the  proposed  electrolier  lighting  system 
on  Georgia  Street  recommended  by  the  Merchants'  Association  have  been 
approved  and  adopted  by  the  City  Council.  Bids  will  be  advertised  for 
at  once. 

VENICE,  CAL — The  contract  for  the  erection  of  385  ornamental 
lamp  standards  on  Ocean  Front  has  been  awarded  to  W.  F.  Rabineau, 
at  $14,900. 

CALDWELL,  IDAHO.— The  Idaho-Oregon  Lt.  &  Pwr.  Co.,  of  Boise, 
is  securing  rights-of-way  from  the  Swan  Falls  power  plant,  on  Snake 
River,  to  the  site  of  the  power  plant  of  the  Gem  Irrigation  district.  The 
company  has  secured  the  contract  for  furnishing  electricity  for  the  Gem 
Irrigation  project.  Work  will  start  at  once  on  erecting  transmission  lines, 
etc. 

MIAMI,  ARIZ. — The  Inspiration  Copper  Co.  has  entered  into  a  ten- 
year  contract  for  electricity  to  be  supplied  by  the  hydroelectric  plant 
connected  with  the  Salt  River  reclamation  project.  The  company  is  to 
pay  $4  cent  per  kw-hr.  for  energy  and  to  erect  a  transmission  line  from 
its  mine  and  mill  to  the  power  plant  at  its  own  expense. 

CUTBANK,  MONT.— The  town  of  Cutbank  will  advertise  for  bids  for 
the  installation  of  an  electric-light  plant  and  water-works  system,  to  cost 
about  $50,000.  The  Gerharz-Jaqueth  Engineering  Co.,  of  Billings,  has 
charge   of  the    engineering    work. 

GREAT  FALLS,  MONT.— Proposals  will  be  received  at  the  office  of 
the  United  States  Reclamation  Service,  Great  Falls,  Mont.,  until  April 
30,  for  furnishing  five  (more  or  less)  70-ton  electrically  operated  power 
shovels  for  use  on  the  Milk  River  and  Sun  River  projects,  Montana. 
For  particulars  address  the  United  States  Reclamation  Service,  Wash- 
ington.  1).   C,  or  Helena,  Mont. 


Canada 

CALGARY,  ALTA.— A  by-law  was  passed  on  March  5  authorizing  the 
sum  of  $400,000  for  the  erection  of  additional  substations  and  equipment, 
also  for  the  underground  cable  and  light  and  power  extensions  in  various 
parts  of  the  city.  Estimates  prepared  for  street  lighting  Show  that  $105,- 
000  will  be  required  for  1913,  as  compared  with  $59,000  for  1912. 

EDMONTON,  ALTA.— The  city  of  Edmonton  will  make  extensions  to 
its  telephone  system  this  year,  the  greater  part  of  which  will  be  cable 
work,  involving  an  expenditure  of  about  $1,000,000.  Underground  con- 
duits will  be  installed  in  both  North  Edmonton  and  South  Edmonton, 
and  also  considerable  underground  and  aerial  cable  work.  W.  R.  Grif- 
fith  is   superintendent  of  the  telephone   department. 

TABER,  ALTA.— The  contract  for  the  installation  of  an  electric-light 
and  power  plant  for  Taber  has  been  awarded  to  H.  T.  Lloyd,  of  Taber. 
The  cost   of   the  plant  is   estimated    at    $25,000. 

MATSQUI,  B.  C— The  Western  Canada  Pwr.  Co.  has  begun  work  on 
the  erection  of  transmission  lines  to  supply  electricity  throughout  the 
entire  Eraser  Valley  district.  The  company  has  also  made  arrangements 
with  the  municipality  of  Matsqui  whereby  the  high-tension  transmission 
line  from  its  main  generating  station  at  Stave  Lake  will  pass  through 
Matsqui  to  Sumas. 

NEW  WESTMINSTER,  B.  C— Plans  have  been  filed  by  the  West- 
minster Pwr.  Co.  at  the  provincial  government  offices  at  New  West- 
minster for  an  extensive  hydroelectric  power  project,  located  on  the 
Indian  River,  close  to  the  upper  end  of  the  North  Arm  of  Burrard  Inlet. 
The  plan  involves  the  harnessing  of  numerous  streams  at  a  high  elevation 
above  the  power  house  and  piping  water  down  to  the  plant,  thereby 
securing  a  head  of  about  1800  ft.  G.  E.  Corbould  and  J.  R.  Grant,  of  the 
firm  of  Corbould,  Grant  and  McColl,  of  New  Westminster,  are  represent- 
ing the  company. 

NEW  WESTMINSTER,  B.  C— The  provincial  government  of  British 
Columbia  is  endeavoring  to  make  an  arrangement  with  the  Western 
Canada  Pwr.  Co.,  of  Vancouver,  whereby  the  company  will  agree  to 
install  the  lamps  and  furnish  electricity  to  light  the  southern  half  of  the 
Fraser  River  Bridge  at  New  Westminster,  thus  completing  the  lighting 
equipment  of  the  structure.  The  proposal  to  utilize  the  city  lighting 
service  was  abandoned  owing  to  the  New  Westminster  City  Council 
refusing  to  furnish  the  service  at  less  than  5  cents  per  kw-hr.,  which  the 
government  authorities  considered  exorbitant. 

PORT  MANN,  B.  C— The  Canadian  Northern  Pacific  Ry.  Co.  has 
announced  that  it  proposes  to  supply  electricity  for  lamps  and  motors  in 
Port  Mann  and  other  points  on  its  railway  as  well  as  to  operate  the  entire 
railroad  from  Yellowhead  Pass  to  Port  Mann  and  ultimately  b> 
Port  Mann  and  Vancouver.  The  company  proposes  to  build  two  dams 
across  the  valley  just  east  of  Hope,  where  the  Nicolum  River  empties  into 
the  Coquahalla  River,  and  erect  a  hydroelectric  plant  at  the  confluence 
of  the  two  streams;  it  is  estimated  that  30,000  hp  can  be  developed 
under  a  head  of  1800  ft.  The  company  also  proposes  to  drive  a  tunnel 
through  the  divide  to  the  Smallow  River  level,  and  this  stream  will  be 
diverted  in  part  from  the  Skagit  River  to  the  Nicolum.  The  water  will 
be  held  in  a  storage  reservoir  with  a  capacity  of  10,000  acre-ft.,  from 
which  it  will  be  conveyed  to  the  generating  plant  by  penstock  or  tunnel. 
The  generating  plant  will  be  located  about  4  miles  east  of  the  Hope  sta- 
tion on  the  Canadian  Northern  Pacific  Railway.  Plans  are  being  prepared 
by  L.  N.  Jenssen,  division  engineer.  Application  for  water  rights  has 
already  been  made  to  the  water  recorder  at  Ashcroft,  B.  C.  Port  Mann 
has  not   a  post  office. 


SiLVERTON,  B.  C. — A  contract  has  been  closed  with  the  New  Denver 
El.  Lt.  Co.  to  erect  a  transmission  line  to  Silverton  to  furnish  elec- 
tricity for  lamps  and  motors, 

VANCOUVER,  B.  C— The  Western  Canada  Pwr.  Co.,  of  Vancouver, 
has  placed  contracts  with  Escher,  Wyss  &  Co.,  of  Montreal,  Que.,  for  two 
13,000-hp  double  Francis  turbines  and  two  inlet  drum  gates.  The  dam  at 
Stave  Falls  will  be  raised,  making  a  total  elevation  of  240  ft.,  so  as  to 
create  additional  storage  capacity  in   Stave  River  and   Stave  Lake. 

VANCOUVER,  B.  C. — The  Fourth  Avenue  Ratepayers'  Association  has 
instructed  the  city  electrician  to  install  erect  luminous  arc  lamps  on  orna- 
mental standards  on  that  thoroughfare  between  Granville  Street  and  Alma 
Road,  a  distance  of  about  2  miles.  About  200  arc  lamps  will  be  required. 
The  city  electrician  has  recommended  that  the  light  brackets  be  placed  on 
the  trolley  poles  of  the  British  Columbia  El.  Ry.  Co.,  thereby  reducing 
the  number  of  poles  on  the  thoroughfare.  The  property  owners  on  Broad- 
way have  also  expressed  themselves  in  favor  of  the  new  lighting  system, 
and  it  is  probable  that  lamps  similar  to  those  on  Fourth  Avenue  will  be 
installed  on  that  street. 

VERNON,  B.  C. — By-laws  have  been  passed  by  the  ratepayers  as  fol- 
lows: For  reconstructing  the  electric-lighting  system,  $35,000;  extensions 
to  the  electric-light  plant,  $50,000,  and  $15,000  for  construction  of  power 
house. 

VICTORIA,  B.  C. — Plans  are  being  considered  to  remove  all  poles  on 
Government  Street,  between  Humboldt  and  Cormorant  Streets,  and  to 
support  all  wires  from  the   walls  of  the  buildings  along  the  street. 

WINNIPEG,  MAN.— The  Grand  Trunk  Pacific  Ry.  Co.  is  planning  to 
install  a  telephone  system  from  Edmonton,  Alta.,  through  to  the  Pacific 
Coast  for  operating  its  trains  and  for  handling  commercial  messages. 
Work  will  soon  begin  on  the  installation  from  Edmonton  to  Fitzhugh. 

BERWICK,  N.  S— The  installation  of  an  electric-light  plant,  to  cost 
$15,000,  is  contemplated. 

BERLIN,  ONT.— Arrangements  have  been  made  between  the  light 
commission  and  the  Hydro-Electric  Power  Commission  whereby  the 
transformer  capacity  of  the  local  substation  will  be  increased  from  2500 
lip  to  5000  hp.  This  is  required  to  meet  the  additional  demand  for  130( 
lip   from  local  industries. 

GLENCOE,  ONT.— George  Cook,  of  Glencoe,  is  contemplating  the  con- 
struction of  a   dam   and   installing  a   power   plant   at   Battle  Creek. 

KINGSTON,  ONT.— The  light,  heat  and  power  department  is  pre- 
paring a  report  on  the  local  water-works,  for  which  an  additional 
6,000,000-gal.  pump  will  be  required.  It  has  not  yet  been  decided  whether 
steam-driven  or  electrically  driven  pumps  will  be  installed,  but  extensions 
must  be  made  during  the  present  year.  Other  electrical  work  contem- 
plated includes  placing  all  wires  underground  on  the  main  thoroughfares 
in  view  of  the  adoption  of  permanent  pavements;  also  the  erection  of 
new  lamps  in  the  paved  sections.  C.  C.  Folger,  general  manager  of  the 
light,   heat  and  water  departments,  will   have  charge  of  the   work. 

OTTAWA,  ONT.— The  Ottawa  Lt.,  Ht.  &  Pwr.  Co.  contemplates  the 
purchase  of  equipment,  fixtures,  etc.,  to  cost  about  $250,000. 

TEESWATER,  ONT.— The  town  of  Teeswater  is  contemplating  exten- 
sions to  the  electric-lighting  system. 

TORONTO,  ONT.— Contracts  have  been  awarded  by  the  Hydro- 
Electric  Power  Commission  for  material  for  the  high-tension  transmission 
line  from  St.  Thomas  to  Windsor,  amounting  to  approximately  $750,000. 
Work  will  be  started  on  the  erection  of  the  line  within  30  days. 

WELLAND,  ONT.— The  Town  Council  has  contracted  with  the 
Hydro-Electric  Power  Commission  for  5000  hp.  The  municipality  recently 
took  over  the  complete  distribution  system  and  contracts  of  the  Ontario 
Pwr.   Co.,  of  Niagara  Falls,  in  Welland. 

WINDSOR,  ONT.— Tenders  have  been  called  for  a  200-kw  generator 
and  100  ornamental  lamp  standards  to  carry  five-lamp  clusters.  The 
lighting  circuit  will  be  maintained  by  an  underground  distributing  system. 

WINDSOR,  ONT.— The  installation  of  an  ornamental  street-lighting 
system  throughout  the  business  section  is  under  consideration  by  the 
City  Council.  If  the  system  is  installed  it  will  be  maintained  by  the 
municipal  electric  plant,  to  be  changed  when  Niagara  power  reaches 
the  city. 

MONTREAL,  QUE.— The  Saraguay  El.  &  Wtr.  Co.,  of  Montreal,  has 
changed  its  name  to  the  Montreal  Pub.  Ser.  Corpn.  The  company  has 
acquired  the  property  of  the  Paul.  El.  Lt.  &  Pwr.  Co.,  the  Dominion  Lt. 
&  Pwr.  Co.  and  the  distribution  lines  of  the  Canadian  Lt.  &  Pwr.  Co. 
The  Montreal  Pub.  Ser.  Corpn.  secures  energy  to  operate  its  system  from 
the  Canadian  Lt.  &  Pwr.  Co.  and  is  controlled  by  the  Montreal  Tram- 
ways &  Pwr.  Co.  The  officers  are:  E.  A.  Roberts,  president;  H.  R. 
Mallison,  secretary  and  treasurer,  and  K.  B.  Thornton,  chief  engineei 
and  operating  manager. 

MONTREAL,  QUE.— Tenders  will  be  received  by  L.  N.  Senecal, 
secretary  Board  of  City  Commissioners,  City  Hall,  Montreal,  Que.,  until 
April  25  for  the  construction  of  a  system  of  underground  conduits,  main 
and  service  manholes,  transformer  chambers,  etc.,  in,  upon  and  adjoining 
that  portion  of  St.  Catherine  Street  between  Guy  Street  and  Papineiu 
Avenue.  Plans  may  be  inspected  and  form  of  tender  obtained  at  the  of- 
fices of  the  electrical  commission,  136  James  Street,  Montreal.  A  com- 
plete set  of  plans  may  be  obtained  upon  deposit  of  $500,  which  will  be 
refunded  upon  return  of  same.  L.  A.  Herdt  is  chairman  of  the 
electrical  commission. 
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MOOSE  JAW,  SASK. — Bylaws  have  recently  been  passed  authoriz- 
ing the  installation  of  a  fire-alarm  system,  at  a  cost  of  $75,000,  and  ex- 
tensions to   the  electric-light   and  power  system,   to  cost  $185,000. 


Miscellaneous 

PANAMA. — Proposals    will    be    received    at    the    office    of    the    general 
purchasing  officer  of  the   Isthmian  Canal   Con  I  Dgton,    1>.   C 

until    April    19,    for    furnishing    induction    motors    and    direct-current    mo- 
tors,   copper    louver    panels    and    rubbei    valves.      Copies   of   this   circular 
(No.    770)    may   he    obtained    from    the   above   office   or    from    the    office    of 
the  assistant   purchasing  agents,  24   State   Street.   New    York,    X.    \ 
Whitney-Central      liuilding,     Nl 

Street,    San    J-'rancisco.    Cal.  el  al    purchasing 

officer. 


New  Industrial  Companies 

THE    BALTIMORE    ELE(  1  RH        rO 
has    filed    articles   of    incorporation    Midi  Mate    of    Dela- 

ware.     The    company    is   capitalized    at    $2,500,000   and    the 
are;    S  ,  Ji       L  G.  G  L  ]  Hawkins,   of   Wilming- 

ton, Del. 

THI     1  1  1  1    1  i'n    .1      1 ..11 

Wi        I11      been    incorporated    with    a    capital    stoi  k    of    $25,000   b) 
1     1  and  Arnold  Zander. 

■1  111     ELECTRH     I'll     [TIES    MANUFAC1  URINi  V.    of 

1,   III.,  has  been  granted  a  charter  with  a  capital  stock  of  $2,500  to 
lectrical    and    mechanical    devices.      The    in- 
corporators are:     William  Kellerman,  C.   Gordon  ai       B  enthall. 

in     rfAGNUM  ELECTRIl     I  1   1      1 
Okla.,    I  porated    with    a    capital    stock    of    $6,000   by    R.    F. 

tei   and  /    T.   Pryse,  all  of  Magnum. 
nil     NEW    ENG1  WD    m     CRICAL    DISPLAY    COMPANY,    of 
New    Haven,    Conn.,    has    filed    a    certificate    of   organization.      The    officers 
are:   J.   V.    A.   Rjmmey,    president;    I..    E-   Whiting,   treasurer,  and    P.    R. 
1 1-  ml  1 

1     n-II.I.V    BATTERY   COMPANY  -lis,   Ind.,   has 

been    chartered    with   a   capital    stock   of   $20,000   to   manufacture    at 
sembb     electrical    apparatus.      1 

W,    ElstOn    and    lain.s    K.    Pum| 

1  in     S  ITH     ill-,     ■ MPANY, 

li  a   capital   stock   of   $2,500  bj  ialloway, 

i      pio  and  W 
era!  electrical  1  1 

1  in-    STI  'I.'  VG1     11  UTERY    ft  EQOIPM]  ■  NY    has   been 

-     law     of    thi 

$3 mi  b)   V,     P.  P.  Lofland,  W    I 

J..,  of   Dovi  1.   Del 

[•HE  UNITED  STAT]  I  1  .   Ind., 

•  porati  d  with  a  1 
trn  al   device  .  etc       ["h 
<  ieoi  gi    i'    1 

1  in  COMPANY,    0 

ital  sunk  .,1    ■ 
11     Bi  "  h      red    \l      '■>        ton 


New  Incorporations 

n     CALOOSA,     M   \       1  be     Brii 
1  '      I'     been    in  d    with   a    capital    stock    ol    $3,000,   which,    il    i 

said,  will   bi    1  1   1        1,500,000,     'I'lu-  ■  build  an 

Ingham  ami  Bessemer,  and  to  inty  as 

well  at    ■  boal   and  barge   lin 

company    also   pi oposes   to   build    gas    ind    eb 

factoi  i<  1  corpoi  at-"  9    are:      C     lv     Carter,    I        * 

W     1 .     - 

LAFAYETTE,    [ND       ["he    G 
with    .1   capital    -t,»k    of   $10,000    to    operate    public 
Fori   Wayne,   Bluffton,    ■' 
Dei  itur,    Geneva,    Berne,    Lebanon,    Thornto 

Frazee,    Henry   J,    Roach   and    Will 

ELLVILLE,    IND.— The    Russellville    Hi.    8    li     Co.    has    been 

incorporated    with    a    capital    stock    of   $(,.000   and    the 

.!.    W.    Bilbo,    i      M     Inge.   J.    N.    Fordice,    \.    M     G  Romulus 

Boyd 

BLUE  RAPIDS,  K  W       11  -    Co.  h.^  been 

i".  -I  poi  Itl  A    »  ith    .1    capital    Stoi 


of     Beattic,    president,     A.     Henley,     of    Lawrence,    vice-pre 
William    Hunter,    of    Blue    Kapids.    secretary    and    treasurer,    and    J.    G. 
Strong,   of   Blue   Kapids,   manager. 

DELTA,  OHIO.— The  Delta  Lt.  &  Htg.  Co  has  been  incorpora- 
a  capital  stock  of  $15,000  by  Wesley  M.  Boyd,  J.  W.  Longnecker. 
A.   Kvcrelt,  F.  A.  Gunn  and   F.   I!.  Longnecker. 

MALVERN,   OHIO.-  1 
corporatcd   with   a   capil 
and   M.    M.    II 

CALVIN,    OKLA.— The    Calvin    Lt.    St    Fuel    Co.    has   been    granted    a 
charter    with    a   capital    stock   of    $4,000.      The    incorporators   are 

..    W.   T.    Anglin    and   Owen    M.    Murray,    of   Calvin,   and    i 
Oiler,  of  Tulsa. 

CLEVELAND,   OKLA.— The    Cleveland    El.   Co.   has  been  inco 
with   a  capital  stock   ol  happle.  of  Cleveland;    H.    D. 

Bennett,  of  Independence,  Kan.,  and  J.   R.  Chappelle,  of  Chanute.   Kan. 
IIA1  1  1    \—  Charters    have   been    granted    by   the    St 

ent  to  11  electric  conip  11  tn  districts  o: 

ipfield,    Irwin, 

l'enn  Township.  Kach  compat. 

at  $5,000  and  ta  I  he  in 

corporators  arc:     II     V'. 

oi    Pittsburgh.     The  office  will  lie  located  in  Trafford 

MARSHALL,  TEX.— Thi  has  been  incorpork- 

a  capital  stock   of   $200  M.   Turney   and    E.    I. 

Jr.      I  bi  ncorporated   the  Marshall    Ice  Co.,   « 

capital,.  The   two   companies   will    install    an   electric   light 

and    power   plant   and    ice    fai  I 

CHARLESTON,  W    VA  -  4  Trae.  Co.  has  been 

incorporated    with    a  I    $50,000   by    Angus    V, 

O.  P.  Fitzgerald,  V.   1 


Trade  Publications 

MOT 

Bulletii 
Cleveland, 
TESTING 

nail  in 
size,   lujht   in   weight  and  have  great   galvanometer   st 
of  instruments  are  di 

- 
the   ground    that 

■ 

PRESSURE    SWITCHES.— The     < 

signed    for    the    automatic    control    ol    1 
rdraulic  or  pneumatic  «    - 

ieneral   Electric 

' 
ncnt     of     the     N 

-•erics  lam 
Bend,    Ind  . 

The  entire  line   ha» 
gether. 

ret'eri;' 
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Business  Notes 


'.  C.  &  WM.  B.  JACKSON,  consulting  engineers,  have  moved  their 
Boston   offices   from   84    State    Street   to   248    Boylston    Street. 

THE  DALE  COMPANY,  manufacturer  of  lighting  fixtures,  will  soon  oc- 
cupy the  new  six-story  building  at  107-109  West  Thirteenth  Street,  New 
York. 

S.  R.  FRALICK  &  COMPANY,  IS  South  Clinton  Street,  Chicago,  have 
taken  the  agency  for  the  Middle  West  for  the  "Tap-on"  manufactured  by 
Jordan   Brothers,   Inc.,   New   York. 

THE  STANDARD  ROLLER  BEARING  COMPANY,  Philadelphia, 
Pa.,  has  opened  an  office  in  Indianapolis  in  charge  of  Mr.  L.  M.  Watkin. 
Jr.,   whose  headquarters  will  be  in  the  State  Life  Building. 

THE  KERR  TURBINE  COMPANY,  Wellsville,  N.  Y.,  manufac 
turer  of  the  Economy  steam  turbine,  has  appointed  F.  A.  Mazzur  & 
Company,   141   Milk  Street,  Boston,  its  New  England  representative. 

THE  SPLITDORF  ELECTRICAL  COMPANY,  of  Newark,  N.  J.,  has 
opened  a  European  branch  and  service  station  at  6  City  Road,  Finsbury 
Square,  London,  E.  C.  A  similar  branch  is  to  be  opened  in  Atlanta, 
Ga.,   within  the  next  sixty  days. 

WOODMANSEE  &  DAVIDSON,  INC.— Mr.  E.  A.  Sessions  having 
withdrawn  from  Woodmansee,  Davidson  &  Sessions,  consulting  engineers, 
Chicago,  as  previously  noted  in  our  columns,  the  name  of  the  firm  has 
been  changed  to  Woodmansee  &  Davidson,  Inc. 

MR.  SIEGMUND  STRAUSS,  of  Vienna,  a  member  of  the  Oester- 
reichischer   Ingenieur  von   Architekten-Verein,   is  visiting  this  country  for 


the  purpose  of  establishing  business  relations  with  American  manufac- 
turers and  inventors  who  desire  to  be  represented  in  his  country.  His 
address  is  Hotel  Netherland,  New  York,  N.   Y 

THE  TUCKER  AGENCY,  New  York  City,  has  been  organized  by  Mr. 
W.  Gaylord  Tucker,  Jr.,  to  handle  the  publicity  business  of  the  New 
York  Edison  Company,  the  New  York  Electrical  Exposition,  the  Edison 
Electric  Illuminating  Company  of  Brooklyn,  the  United  Electric  Light  & 
Power  Company,  the  Metropolitan  Engineering  Company,  the  New  York 
Service  Company  and  the  New  York  Electric  Vehicle  Association. 

THE  LINE'  MATERIAL  COMPANY,  of  South  Milwaukee,  Wis.,  is 
the  new  name  of  the  Ajax  Line  Material  Works.  The  company  is  en- 
gaged in  the  manufacture  of  all  kinds  of  line  material,  such  as  brackets, 
street  hoods,  tungsten  fixtures,  self-locking  windlasses,  hangers,  mast- 
arms,  ornamental  lighting  posts,  malleable-iron  pins,  bolts,  washers  and 
other  pole-line  hardware.  A  new  galvanizing  plant  has  just  been  in- 
stalled. Mr.  F.  L.  Sivyer,  the  new  president  of  the  company,  is  also 
chief  executive  of  the  Sivyer  Steel  Casting  Company  and  the  Northwest- 
em    Malleable    Ircn    Company. 

FREDERICK  RALL,  19  Park  Place  and  16  Murray  Street,  New  York 
City,  general  sales  agent  for  E-Z  lamp-locking  devices,  has  appointed 
sales  representatives  covering  territories  as  follows:  George  C.  Rich- 
ards, 629  West  Jackson  Boulevard,  Chicago,  111.,  for  States  of  Illinois, 
Indiana,  Missouri,  Wisconsin  and  Texas;  W.  I.  Otis,  629  Howard 
Street,  San  Francisco,  Cal.,  for  States  of  California,  Oregon  and  Wash- 
ington; W.  W.  Geisse  company,  McKnight  Building,  Minneapolis,  Minn., 
for  States  of  Minnesota,  North  Dakota  and.  South  Dakota;  Raymond 
Ackerman,  204  Scott  Building,  Salt  Lake  City,  Utah,  for  States  of  Utah. 
Idaho,   Montana,   Nevada  and   Wyoming. 


Weekly  Record  of  Electrical  Patents 


UNITED  STATES  PATENTS  ISSUED  APRIL  1,  1913. 
[Prepared  by  Robert  Starr  Allyn,  16  Exchange  Place,  New  York.] 

1.057,415.  MEANS  FOR  PHOTOMETERING  ELECTRIC  LAMPS;  H. 
S.  Dunning,  New  Dorp,  N.  Y.,  and  W.  G.  Houskeeper,  Philadel- 
phia, Pa.  App.  filed  May  16,  1910.  Ammeter  and  voltmeter  having 
indicating  devices  moving  in  intersecting  paths,  with  a  scale  or 
chait. 

1,057,428.  ELECTRICAL  COUPLING;  J.  L.  Hinds  and  J.  J.  Dossert, 
Syracuse,  N.  Y.  App.  filed  Oct.  5,  1910.  Line  tapper  having  a 
movable  clamp  actuated  by  a  nut. 

1,057,436.  SPEED  CONTROL  APPARATUS;  M.  E.  Leeds,  Phila- 
delphia, Pa.  App.  filed  Sept.  11,  1911.  Centrifugal  governor  shifts 
a  movable  contact  into   engagement  with  a   rigid  contact. 

i.057,500.  LOCK-OUT  SWITCH  FOR  PARTY-TELEPHONE  LINES; 
J.  G.  Roberts,  Chicago,  111.  App.  filed  July  26,  1906.  Polarized 
magnet  and  ratchet  mechanism  by  which  two  or  more  stations  of  a 
party  line  may  be  connected  for  conversation  to  the  exclusion  of 
other  stations  on  the  line. 


1.057.904.— Electrical    Vulcan 


1.0S7.S16.  TELEPHONE  SET;  A.  B.  Allen  and  L.  Day,  New  York, 
N.  Y.  App.  filed  Oct.  11,  1906.  Of  ornamental  character;  circuit 
controlled  by  a  movable  receiver-supporting  platform. 

1,057,595.  TELEPHONE  SYSTEM;  D.  L.  Temple,  Chicago,  111.,  and 
C.  L.  Goodrum,  Atlantic  City,  N.  J.  App.  filed  March  1,  1902.  Of 
the    complete   metallic-circuit,    central-energy    type    (40   claims). 

1,057.608.  AUTOMATIC  ELECTRIC  RELEASE  FOR  FIRE  DOORS; 
T.  H.  Wurmb  and  R.  Baumann,  St.  Louis,  Mo.  App.  filed  Aug. 
29,  1910.  Trip  magnet  controlled  by  thermal  circuit-controlling 
device. 

1,057.638.  AUTOMATIC  LAMP-LIGHTER  AND  CONTROLLER:  W. 
C.  Hamilton  and  W.  L.  Bird,  Indianapolis,  Ind.  App.  filed  March 
23,   1912.     For  lighting  gas  lamps   of  automobile. 

1.057,640.  MAXIMUM-DEMAND  INDICATOR;  V.  S.  Hardey,  Chi- 
cago, 111.  App.  filed  July  17,  1911.  Has  ordinary  indicator  hand 
positively  driven  and  a  maximum-demand  indicator  hand  movable  by 
the  positive  hand;  both  hands  travel  across  face  of  dial. 

1,057.669.  ELECTRIC  FURNACE  FOR  IRON  AND  STEEL;  A.  L.  J. 
Queneau,  Philadelphia,  Pa.  App.  filed  Aug.  3,  1911.  Has  working 
hearth  made  up  of  rammed  body  of  magnesite  and  tar  with  graphite: 
special    electrode    holder,    water-cooled. 


1,057,689.  DEVICE  FOR  BRANDING  CASKS  AND  SIMILAR 
ARTICLES;  E.  Uhlmann,  Albany  N.  Y.  App.  filed  Aug.  12,  1912. 
Support   for  cask  and  electrically  neated  branding  plates. 

1,057.745.  ELECTRIC  HEATER;  M.  M.  Kohn,  New  York,  N.  Y. 
App.  filed  Feb.  5,  1912.  Comprises  a  base,  a  housing  or  casing  and 
a  plurality  of  independently   removable  heating   units. 

1,057,749.  SWITCH  LOCK;  O.  M.  Lockwood  and  A.  A.  Stout,  Roch- 
ester, N.  Y.  App.  filed  May  22,  1912.  For  ignition  circuits  of  auto- 
mobile and  launch   engines. 

1.057.752.  SIGNALING  DEVICE;  R.  H.  Manson,  Elyria,  Ohio.  App. 
filed  Nov.  25,  1910.  Electric  horn;  character  of  resonator  is  modi- 
fied to  change  the  sound  produced  by  the  horn. 

1.057.753.  ELECTRICAL  RESISTANCE  ELEMENT;  A.  L.  Marsh, 
Detroit,  Mich.  App.  filed  Sept.  30,  1912.  For  withstanding  high 
temperature;   formed  of  an  alloy  consisting  of  iron  and  aluminum. 

1.057.754.  ELECTRICAL  RESISTANCE  ELEMENT;  A.  L.  Marsh, 
Detroit,  Mich.  App.  filed  Sept.  30,  1912.  For  high  temperature; 
formed  of  iron  chromium  alloy  in  which  the  chromium  is  at  least 
20   per  cent. 

1,057755.  ELECTRICAL  RESISTANCE  ELEMENT;  A.  L.  Marsh, 
Detroit,  Mich.  App.  filed  Sept.  30,  1912.  Formed  of  alloy  of  nickel 
and   silicon. 

1,057,756.  ELECTRICAL  RESISTANCE  ELEMENT;  A.  L.  Marsh,  De- 
troit, Mich.  App.  filed  Sept.  30,  1912.  Formed  of  alloy  of  iron 
and  chromium  with  added  quantity  of  material  having  properties  of 
silicon  and   aluminum. 

1.057.759.  DYNAMO-ELECTRIC  MACHINERY;  A.  H.  Midgley  and 
C.  A.  Vandervell,  Acton  Vale,  England.  App.  filed  July  11,  1910. 
Dynamo   for   train   lighting. 

1.057.760.  AUTOMATIC  ELECTRIC  WATER  HEATER;  L.  Miles. 
San  Francisco,  Cal.  App.  filed  Jan.  29,  1912.  Piston  subjected  to 
water  pressure  controls  the  switch;  resistance  coil  is  kept  sub- 
merged. 

1,057,766.  COMBINED  DOOR  BELL  AND  BURGLAR  ALARM;  C.  B. 
Pace,  Jackson,  Tenn.  App.  filed  April  20,  1912.  Movement  of  door 
knob   in   either    direction   closes   circuit   through   bell. 

1.057,772.  BALANCER  FOR  THREE-PHASE  ELECTRICAL  SYS- 
TEMS; A.  H.  Pikler,  Montclair,  N.  J.  App.  filed  Nov.  29,  1911. 
A  neutral  conductor  is  established  at  the  point  of  current  consump- 
tion when  it  is  not  practicable  to  lead  a  neutral  conductor  direct 
from  the   generator. 

1,057,784.  AUTOMATIC  FIRE  ALARM;  W.  and  F.  Topp,  Granby. 
Quebec,  Canada.  App.  filed  Feb.  8,  1911.  Spring  contact  normally 
held   out   of  contact   with   contact   plates  by   a   fusible   prop. 

1,057,807.  APPARATUS  TO  INDICATE  THE  PROXIMITY  OF  ICE- 
BERGS AT  SEA;  W.  G.  Day,  Baltimore,  Md.  App.  filed  May  14, 
1912.  Hard-rubber  strip  exposed  to  air  on  one  side  so  as  to  be 
warped   by   cold   air   and   close  an   alarm   circuit. 

1.057.817.  APPARATUS  FOR  FAULT  LOCATION  ON  ELECTRICAL 
CONDUCTORS;  H.  M.  Friendly,  Portland,  Ore.  App.  filed  June 
10,    1907.     Galvanometer   and   adjustable   resistances. 

1,057,830.  GALVANIC  CELL;  A.  Heil,  Frankfort  on-the-Main,  Ger- 
many. App.  filed  Jan.  3,  1911.  Depolarizing  mass  containing  man- 
yatnc   hydrate  and   manganese  dioxide  hydrate. 

1.057.878.  PRODUCTION  OF  ZINC  AND  THE  LIKE;  A.  B.  Pesca- 
tore,  London,  England.  App.  filed  Nov.  20,  1911.  Electrically 
heated  furnace  and  process. 

1.057.879.  ALARM  FOR  PREVENTING  THEFT;  J.  R.  Quain.  West- 
minster," London,  England.  App.  filed  Oct.  4,  1912.  Has  a  sensi- 
tive  spring  member. 

1.057.904.     ELECTRICAL  VULCANIZER;  W.  H.   Welch,  London,  Eng. 

App.  filed  July  25,   1912.     Metallic  sections  with  heat  distribution. 
1.057,962.     MOTOR  CONTROLLER;   C.  T.  Henderson,  Milwaukee,  Wis. 

App.    filed    Sept.    6,    1907.     Motor-generator   brake   system. 
1.058,009.     FREQUENCY    POLE    CHANGER';    A.    H.    Weiss,    Chicago, 

111.      App.    filed    Nov.     15,    1906.      Party-line    telephone    system    with 
natine-current    enunciators. 
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Regulation  and  The  tendency  manifi  rly  all 

Municipal  Operation  public-utility  measures  now  pending 
before  the  various  state  legislatures  to 
exempt  municipal!]  owned  and  municipal  opei  tted  sys- 
tem Hum  ih,  provisions  of  the  acts  is  viciou 
tainly  against  public  policy,  Such  flesh  and  red-herring 
legislation  can  only  react  to  thi  nmer 

iii  whose  interest  it  is  apparently    fi  rience 

has   shown   that   of   all    utilil ie     the 

ipalities  arc  must  in  need  of  regulation,  especially  as 
regards  quality  of  servia  and  financial  methods.  I  In 
con  i ilidat ton  ol  pi operties  and  1 l"  reali  itioti  on  the  part 
ui  electric-railway  companies  that  it  is  more  economical 
to  purchase  energy  than  to  generate  it  mean  thai  the  da> 
is  nut  far  off  when  there  will  he  fewer,  Imt  larger,  gener- 
ating stations.  Then,  owing  t"  the  Lnteflser  development 
and  to  the  diversity-factors  ol  tin-  loads,  rates  for  service 
will  reach  a  pomt  where  small  or  municipal])  operated 

terns   '.11 luii;;,  i    competi     Eoi    business-    because   the) 

cannot  obtain  more  favorable  load  factors  or  diversity- 
factors  than  tin'  community  affords.  Such,  however,  is 
nol    tin'  case  with  a  large   system   catering   to  the   needs 

of    man)    communities    ami    carrying    a    n diversified 

load.     Naturally,  the  tendency  of  the  municipall)   o|  i 

system    will    be    to    ward   off   the    inevitable    as    long    as    po! 
sihle    and    in   doing   so   to   resort    to  thai    would 

nol  be  tolerated  b)  a  public  service  commission,    This  con- 
dition  points   to  the   need  of   some  competent    bi 
serve  the  interest  of  the  taxpayers  and  shows  the  fallac) 
■  H    rendering   municipall)    operated   utilities   immune    from 
public  service  regulation 


Simplicity  in 

Consolidation 


I  he  w  holesale  a msolidation  of  numer- 
ous small  public  service  companies 
during  the  last  twelve  months  is  bring- 
ing into. prominence  the  importance  of  eliminating  as  much 
"red  tape"  as  possible  from  the  general  supervision  and 
■  ni  ol  such  groups  of  small  units.  While  syndi- 
cate management  of  central  stations  operating  in  com- 
munities "i  20,000  or  more  inhabitants  has  been  common  for 
main  years,  the  wholesale  acquisition  of  small  properties 
by  syndicates  is  comparatively  recent.  It  must  be 
ili.it.   as   compared    with    cit)    system  ,  mplified 

methods  musl  be  pursued  in  the  records  and  management  of 
a  company  composed  of  mam  such  small  units,  otherwise 
the  "red  tape"  necessar)  to  man  tg     h  all  plants  from 

a  central  office  will  be  out  of  proportion  to  the  gross  re- 
ceipts, flu-  records  kepi  of  small  properties  have  fre- 
quently been  insufficient  Hie  incominj  ted  man- 
agement  taking  bold  ol   such   plants  is  likel]    to  go  to  the 


other  extreme    ,n   acco      '    of   the  inexperience  of  the  men 
head  of  affairs  with  the  operation  of  such  small  units 
and  of  a  desire  to  cat  r)  ;  erties 

into  the  smaller  one-.     I:   ii.-      onsolidati  aaller 

plants  are  to  be  succ<  ssful,  n  i-  ■  ssi  ntial  to  eliminate  unnec- 
essary expenditure  of   time   and   money   keeping   littll 

t  of  judgment  is  needed  to  determine  how 

much  red  tape  and  system  '.in  be  done  away  with  without 

ting  the  net  i  geously.    The  bad  effect 

of  too  much  red  ta|  -•  strongly  in  connection 

with  the  small  p'ant  m  tl  ing  and  the  making  out 

on-.     |  ,,  be  sure,  it  i-  better  t..  have  too  many  r< 
than   too   few.   but   a   stud)    of   the   reports   and   systems  of 
most  plants   will   show   that   some   records  and   re[»nr' 
costing  much   more  than   they  are  worth. 


Flat-Rate 
Problems 


\\  e  have  often  refer;.  ccss- 

ful    working  of   the   flat-rate  campaign 
for  small  onducted  by   Mr. 

\.  i      I  ■ 
has  been  on  ne  of  progress  for  more  thai 

decades.       Shut    his    retirement    the    same    policy    has 
i  on.  until  now   n.  arl)    J  let  lamps  ar. 

in  Hartford  n  sidences  and  there  is  a  much  great 

Utilization  of  electricity  in   Hartford  than  ind  in 

most    cities    oi    \  ery    much    !  u  . 

of    tlal    rate   which   has   been   brought    t ir   attei 

in   a   neighboring  city,   where   the   scheme   is   reduced 

to  the  rudimentarily   simple   form  of   fur'  -p  in 

tungsten  lamps  for  $i  a  month,  and 

if    needed.      This    arrangemenl    ena 

know    in    advance   exactl)    what    his   bill    i- 

tribute   Ins  -neb    form 

uicnee.       I  ' 
contemplates  the  use  of  eithi 
lamps,  while  the  modifii 

well,   for  example,  be  «  -(O-cp 

lam|)    and    three 
might    prove    com 

ised  continuousl)    th< 
but  the  who'. 

plied   to   human   nature.      Where   tl '.  • 
would  use  his  lam  I  the 

privileg  -heir 

benefits    enough    ; 
in  using  light  thai 
with    i 
advanl 
and  the  experieno  m  that  the  j 

■v  att- 
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hour  basis  are  remunerative  ones.  The  hundred-candles- 
for-a-dollar  proposition  ought,  under  ordinary  circum- 
stances of  use,  to  result  in  from  8  to  9  cents  per  kw-hr., 
which,  considering  the  simplicity  of  accounting  and  the 
absence  of  all  meter  expense,  is  a  very  satisfactory  figure. 
It  is  particularly  advantageous  by  reason  of  the  fact  that 
the  load  thus  taken  on  is  added  to  that  which  may  be  rea- 
sonably expected  on  a  strictly  meter  basis  and  is  very 
largely  off-the-peak  load,  which  of  itself  would  justify  some 
concession  in  price.  It  is,  too,  a  load  of  low  demand, 
since  at  a  fixed  price  only  lamps  intended  to  be  used  reg- 
ularly will  be  installed  and  there  is  no  chance  of  unusually 
high  peaks.  Of  course,  the  plan  is  one  that  appeals  only 
to  the  small  user,  who  is  the  very  person  who  hesitates  to 
accept  the  meter  basis  of  charge.  The  plan  is  unscientific 
from  the  standpoint  of  the  maker  of  rates,  but  it  pro- 
vides new  business  which  is  reasonably  profitable  and  it 
goes  one  step  further  toward  making  electric  service  a 
general  necessity.  The  ordinary  dwelling  of  fair  size  could 
more  cheaply  adopt  the  meter  basis  of  charge,  for  the  total 
number  of  lamps  is  likely  to  be  from  25  to  50,  which,  even 
if  of  small  size,  would  result  in  a  monthly  bill  on  the  con- 
tract basis  greater  than  any  probable  meter  bill.  But  with 
small  apartments  and  the  little  houses  of  workingmen  the 
balance  goes  quite  the  other  way.  The  contract  plan  is, 
therefore,  one  to  be  used  rather  as  auxiliary  to  the  ordinary 
system  of  rates  than  as  a  general  basis  of  lighting  sales,  but 
in  this  auxiliary  function  it  looks  decidedly  promising. 


A  Study  of  Street  Lighting 

One  of  the  most  important  contributions  to  the  problem 
of  street-lighting  design  which  have  appeared  in  a  long 
time  is  a  paper  before  the  British  Institution  of  Electrical 
Engineers  by  Messrs.  Pearce  and  Ratcliffe,  noted  in  our 
Digest.  It  deals  with  the  experiments  carried  on  in  Man- 
chester, some  of  which  have  already  been  referred  to  in 
our  columns.  The  particularly  important  phase  of  the 
investigation  is  that  some  time  ago  a  careful  comparison 
was  instituted  on  a  practical  scale  between  high-pressure 
gas-lighting  and  flame-arc  lamps,  as  regards  both  effect 
and  economy.  In  each  case  the  lamps  were  spaced  at  a 
little  over  100  ft.  and  at  a  height  of  27.5  ft.,  the  gas  lamps 
being  Keith  three-burner  units,  rated  at  4500  cp,  and  the 
electric  lamps  yellow-flame  arc  units  of  the  magazine  type 
taking  1 1  amp.  The  expense  of  maintenance  on  both  these 
systems  was  very  carefully  studied  and  thorough  measure- 
ments of  the  illumination  were  made.  The  investigation 
showed  that  from  the  economic  standpoint  gas  is  quite  out 
of  the  game,  being  considerably  higher  than  electric  light- 
ing both  in  fixed  charges  and  operating  costs.  In  fact,  for 
equal  illumination  the  arc  lighting  costs  less  than  40  per 
cent  of  the  press-gas  lighting. 

The  authors  of  the  paper  go  so  far  as  to  say  thai  1  l< 
trie  lighting  possesses  all  the  practical  advantages,  al- 
though they  state  that  the  press-gas  lamps  were  slightly 
steadier  and  less  glaring  than  the  arc  lamps.  It  is  a  little 
difficult  from  the  facts  given  to  evaluate  the  difference  in 
cost  between  the  two  illuminants  with  precision,  inasmuch 
me   is   dealing  with   a   municipal    plant,   and   it   is   clear 


that  the  figures,  particularly  those  relating  to  fixed  cost, 
are  not  accurately  ascertainable  unless  when  dealing  with 
a  much  larger  number  of  lamps  than  were  here  used.  It 
is  equally  clear,  however,  that  the  discrepancy  in  the  figures 
given  is  far  too  great  to  be  obliterated  by  any  of  these 
considerations.  It  is  not  a  question  of  one  lamp  costing 
a  few  shillings  a  year  more  than  the  other,  but  of  the 
one  costing  several  times  as  much  as  the  other.  One  of 
the  conspicuous  reasons  for  the  practical  economical  fail- 
ure of  the  press  gas  was  that  not  only  the  particular  lamps 
here  used  but  a  number  of  others,  of  which  tests  were 
available,  showed  a  great  deficit  in  actual  candle-power 
below  the  rating,  all  the  press-gas  lamps  tested  giving 
roughly  only  about  half  their  reputed  output.  The  4500-cp 
lamp  used  in  the  test  gave  only  as  the  average  maximum 
reading  about  2300.  The  flame-arc  lamps  did  relatively 
very  much  better.  The  raw  results  of  this  comparison  are 
thoroughly  in  line  with  those  we  have  at  various  times  in- 
dicated on  the  basis  of  experience  elsewhere.  The  press- 
gas  lamps  certainly  give  a  beautiful  light,  but  at  the  prices 
charged  for  energy  in  America  they  seem  to  stand  a  very 
small  chance  of  economic  success. 

Incidentally,  the  Manchester  investigation  brought  out 
many  points  of  technical  interest.  In  the  first  place  the 
photometric  work  by  the  somewhat  unusual  method  of 
flicker  photometry,  to  obviate  the  differences  in  color,  seems 
to  have  been  thoroughly  done.  The  flicker  instrument  was 
found  somewhat  troublesome  to  use,  but  otherwise  satis- 
factory. The  illumination  was  measured  on  the  horizontal, 
a  meter  above  the  ground,  and  in  the  arc-lighted  street  the 
minimum  intensity  was  found  to  be  about  0.5  ft. -candle, 
while  the  ratio  of  minimum  to  maximum,  referred  to  as 
the  variation-factor  of  the  illumination,  was  3.75.  Tests 
were  also  made  with  a  reading  lumenometer.  These  tests, 
which  are,  of  course,  less  precise  than  photometric  read- 
ings but  still  not  without  value  in  conjunction  with  pho- 
tometry, showed  consistently  the  curious  condition  of  some- 
thing like  25  per  cent  greater  apparent  illumination  from 
the  arc  lamps  than  was  derived  from  the  candle-power 
readings.  This  difference  must  probably  be  charged  to  the 
quasi-niunochromatic  character  of  the  light  from  a  yellow- 
flame  arc  lamp.  The  same  phenomenon  is  even  more 
strongly  marked  in  comparing  the  mercury-arc  lamp  with 
a  source  giving  a  continuous  spectrum. 

Another  interesting  phase  of  the  study  was  the  testing 
of  globes  with  reference  to  their  effect  on  the  distribu- 
tion. The  first  installation  was  with  clear  inner  globes 
and  opalescent  outer  ones,  the  latter  serving  in  a  measure 
to  improve  the  distribution ;  but  this  arrangement  was 
found  unsatisfactory  and  it  was  advisable  later  to  substi- 
tute an  etched  globe  of  somewhat  different  shape.  The 
best  results  were  obtained  by  a  graduated  etching,  light 
in  the  upper  part  of  the  globe  and  stronger  at  its  base. 
The  change  effected  by  this  modification  of  the  glassware 
was  very  striking,  the  angle  of  maximum  candle-power 
being  raised  considerably  nearer  the  horizontal.  Dioptric 
inner  globes  were  also  tried  both  with  clear  outer  globe 
and  with  the  graduated  etching  referred  to,  and  also  with 
slightly  opalescent  outer  globe.  With  the  aid  of  diffusion 
the  dioptric   inner  globes   performed  well  but  were   found 
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somewhat  hypersensitive  to  the  position  of  the  arc,  so  that 
their  use  was  looked  upon  as  of  a  somewhat  dubious  ad- 
vantage. 

All  things  considered,  the   M  seem 

to  have  madi  it  very  plain  that  flame-arc  lamp-,  when 
judiciously  used  can  be  made  to  give  considerably  more 
economical  ;treel  lighting  when  intense  illumination  is  re- 
quired than  can  high-pressure  gas  lamps,  but  that  there 
1  con  idi  1  ibl  et  to  be  learned  about  the  best  way  of  in- 
stalling verj  high-power  illuminants.  ["he  inti 
illumination  reached  was  higher  than  is  familiar  in  Amer- 
ican practice,  and  the  figun -  Eo  1  con- 
siderable revision  if  applied  here.  There  is  little  doubt, 
.1,  thai  thi  balance  would  still  remain  on  the  same 
side,  and  that  under  present  condi  is  little  to 
encourage  anj  American  municipality  in  undertaking  high- 
pi  r   bui  e  gas  lighting. 


More  Light  on  the  X-Rays 

Experiments  made   within  the  last    few   months  on   the 
reflection  ol   X  raj     from  cleavage  planes  of  crystals.  based 
on  the  theory  that  natural  cleavage  planes  approximate  to 
that   molecular  degree  of  smoothness  necessary  for  thi 
flection  hi  extremely  short  wave-lengths,  ha  1    proved  suc- 
cessful,  and    fur   the   first    time   definite   and   well-marked 
Mil' Hum    hi    the    X-rays    has   been    secured.      In    a    paper 
recently  read  before  the  Physical  Societj   in  London,  Pro 
lessors  Barkla  and  WEartyn  presented  the  results  of  a  Eui 
thei  extension  of  this  line  of  work,     h  is  hardly  necessary 
tci   remind   our   readers   that    the   actual    character  oi    the 
X-rays  has  been   a   puzzle   from  the   very  beginning  ol 
periments  with  them        im  have  been  in  turn  supposed  to 
be  electromagnetic  disturbances  of  enormously  small  v 
length,   physical  emission  of   some  extraordinary  and  pe- 
culiar  kind,  and  irregular  pulses  m  li  hum  which 

transmits  othei  electromagnetic  radial  inns  but  broken  and 
devoid  of  anything  like  systi  m 

I  he  experiments  seem  to  throw  new  light  on  the  very 
puzzling  phenomena  and  to  afford  a  basis  for  a  definite 
answer  as  to  the  identity  oi  the  X  raj  and  their  relation 
in  other  forms  of  radiant  energy.  Barkla  and  Martyn 
made  an  investigation  of  the  reflection  of  X-rays  from  a 
crystal  ol  rod  alt  Rock  salt  crystalli  es  in  the  cubic 
system;  its  cleavage  planes  are  correspondingly  simple,  and 
11  is  unusuall}  transparent  to  most  of  the  known  forms 
ni  radiation  The  experiments  were  carried  on  chiefly  at 
ne.nU  gra  ing  incidence,  and  it  was  definitely  established 
thai  the  reflection  obeyed  the  ordinary  laws  which  hold  for 
electromagnetic  radiations  oi  visible  wave-length.  The  re- 
flected radiation  had  approximately  the  same  penetrating 
power  as  the  incident  radiation  and  was  fairly  homo- 
OUS  after  having  traversed  5  mm  of  rock  salt  in  the 
course  of  us  reflections.  Moreover,  a  definiti  system  of 
interference  fringes  was  established  in  the  reflected  raj 
owing  to  interference  of  the  pencil  rom  equally 

spaced  cleavage  planes,  the  maxima  observed  l>\  photo- 
graphic methods  corresponds  1  1  of  various  or- 
ders.    Tn  fact,  the  cleavage  planes  might  id  to 

serve    in    this    case    .is    an    echelon    grating.        \t    .ill    events. 


the  system  of  interference  fringes  observed  is  thoroughly 
comprehensible  on  the  theory  that  the  radiations  produc- 
ing them  are  simple   electromagnetic   waves   of   extraordi- 

. Mutative   figu  be  ac- 

I  with  some  caution.  In  the  particular  instance  be- 
fore us  the  wave-length  d  on  the  theory  that  the 
crystal  molecule  in  the  cleavage  plane  was  merely  a  simple 
molecule  of  sodium  chloride  and  not  a  polymer.  I  hia 
hypothesis  would  lead  to  a  minimum  value  for  the  wave- 
.  and  collateral  evidence  makes  it  quite  certain  that 
one  cannot  assume  such   simplicity   in   the   mo  1 

In  a  general  way.  the  computation  of  the 
length  required  to  account  for  the  interference  phenomena 
observed  led  to  a  value  of  an  order  of  magnitude  no  more 
than  a  few  hundred-millionths  of  a  millimeter,  in  other 
words,  a  few  ten-thousandths,  at  the  most,  of  the  wave- 
length  oi    visible   light. 

I  he  shortest  ultra-violet  wave-lengths  obtained  by  .Schu- 
mann and  by  Lyman  are  at  least  a  thousand  times  as  long 
as  those  attributable  to  the  X-rays  from  these  latest  ex- 
periments, and  these  shortest  ultra-violet  radiations  are 
completely  absorbed  bj  a  few  millimeters  of  air  an 
be  obtained  only  by  working  in  vacuo.  Below  the  Schu- 
mann region,  therefore,  then  must  exist,  if  the  present 
confirmed,  tion   bands   jn  all 

gases  rendering    them    opaque    to    short 

electromagnetic  waves  until  a  certain  unknown  inferior 
limit  is  reached,  at  which  the)  again  inc. en.  transparent 
Such  absorption    1  inge  it  seems  at  fir-t  thought, 

is  not  unknown  within  ih>  wider  range  of  radiation 
Water,   for  instance,  obsi  enormous   range  of  the 

ths,  while  beautifully  transparent  through 
the  entire  visible  spectrum  and  far  into  the  ultra-violet 
A  thin  layei  thi   oth<  r  I  oppo- 

site chat 

l  here    1-    11     great  bability   .1   p>-. 

■■     short     v 
to   which   substam  com- 

mensurate to  their  molecular  dimensions  may  be  wonder- 
fully transparent  It  on.  look-  upon  absorption  as  a  phe- 
nomenon ol  -t  should  1  l.ation 
frequencies  immensel)  greater  or  less  than  those  that  would 
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tures   as   light    « 

rounds  Saturn      \\  the  region  I 
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The  News  of  the  Week 


Activities  and  Events  in  the  Electrical  Field — 
Reports  of  Meetings — Commission  Findings,  Etc. 


Ontario    Legislature    Appropriates    $2,500,000    for 
Extensions  to  Hydroelectric  Systems 

An  appropriation  of  $2,500,000  for  the  Hydroelectric 
Power  Commission  has  passed  the  Ontario  Legislature. 
The  Hon.  Adam  Beck,  chairman  of  the  commission,  in- 
formed the  House  that  the  estimated  expenditure  for  the 
year  would  be  approximately  $2,500,000,  and  that  before 
the  work  now  under  way  was  completed  $2,500,000  more 
would  be  spent.  At  least  $250,000  will  be  required  for  new 
offices  in  Toronto  with  other  incidentals.  For  extensions 
to  the  Niagara  district  $400,000  will  be  required,  and  for 
the  Windsor  extension  $200,000.  The  transmission  lines 
and  equipment  for  this  will  cost  $750,000;  $150,000  will  be 
expended  on  the  Severn  system,  and  $20,000  on  the  Port 
Arthur  system.  For  the  St.  Lawrence  system  $250,000  will 
be  required,  for  the  Newmarket  and  the  system  north  of 
Toronto  $100,000,  for  the  Cannington  and  Beaverton  sys- 
tem $75,000,  and  for  the  Clinton  service  and  the  district 
about  Goderich  $250,000.  The  commission  has  decided  that 
the  extension  of  the  Niagara  system  to  Goderich  offers 
more  advantages  than  any  other  plan.  It  has  also  found 
it  more  economical  to  do  its  own  construction  work  and 
has  secured  tenders  for  towers  at  $3.68  per  100  lb.  of  steel, 
against  $4.30  for  the  same  material  put  into  towers  when 
the  first  transmission  line  was  built. 


Scranton    Railway    Contracts    for    Central-Station 
Energy 

The  Scranton  Railway  Company,  a  subsidiary  of  the 
American  Railways  Company  of  Philadelphia,  has  signed 
a  contract  with  the  Scranton  (Pa.)  Electric  Company  for 
all  electrical  energy  required  by  it  for  the  operation  of  its 
street-railway  system.  The  contract  becomes  effective  Oct. 
1  and  is  operative  for  twenty  years.  The  load  will  range 
from  5000  kw  to  6000  kw,  and  by  the  terms  of  the  contract 
the  Scranton  Electric  Company  will  take  over  the  1500-kw 
station  of  the  railway  company  on  lease  and  will  also 
acquire  a  culm  bank  owned  by  the  latter  company.  The 
1500-kw  station  is  comparatively  new  and  contains  a  single 
Rice  &  Sargent  engine  and  railway  generator.  The  equip- 
ment is  operated  non-condensing  and,  the  coal  from  the 
culm  bank  costing  about  50  cents  a  ton  in  the  bins,  the  cost 
of  energy  at  the  switchboard  is  about  8  or  9  mills.  The 
old  station  of  the  railway  company  will  be  dismantled,  but 
the  1500-kw  station  will  be  held  in  reserve  and  for  use  on 
peak  loads. 

The  Scranton  Electric  Company  will  deliver  the  direct- 
current  energy  at  four  points  and  will  make  extensions  to 
its  system  in  order  to  take  care  of  the  load.  Motor-gen- 
erator sets  will  be  installed  with  Tirrill  regulators  on  the 
exciters  of  the  synchronous  motors  so  that  the  general 
power-factor  of  the  system  can  be  improved.  The  suburban 
station  of  the  lighting  company  has  been  entirely  rebuilt 
within  the  past  year  and  a  10,000-kva  unit  is  now  being  in- 
stalled, the  output  of  which  will  more  than  meet  the  de- 
mand occasioned  by  the  railway  load.  The  river  station, 
which  is  ordinarily  operated  only  during  the  steam-heat- 
ing season,  will  be  equipped  with  the  motor-generators  and 
converted  into  a  combination  generating  and  substation. 
Mr.  Duncan  T.  Campbell  is  the  general  manager. 


Ohio  Utilities  to  Be  Reimbursed   for   Flood  Losses 

Although  no  well-defined  plan  looking  to  the  solution  of 
the  problem  in  detail  has  been  formulated,  it  is  the  feeling 
of  the  authorities  in  Ohio  that  the  utilities  that  have  sus- 
tained great  damage  through  the  recent  floods  should  be 
permitted  to  issue  securities  to  cover  the  losses,  instead  of 
being  compelled  to  make  replacements  out  of  surplus  and 
future  earnings.  Governor  Cox  has  been  quoted  as  saying 
that  the  policy  of  the  State  should  be  one  of  sympathetic 
construction  and  that  companies  serving  the  public  should 
be  permitted  to  capitalize  the  replacements  which  they  are 
forced  to  make  through  flood  damages  and  spread  the  pay- 
ment through  a  term  of  years.  He  is  in  favor  of  some 
plan  that  will  cause  a  minimum  of  hardship.  The  attitude 
of  the  Public  Service  Commission  is  reflected  by  Commis- 
sioner O.  H.  Hughes,  who  has  expressed  a  desire  to  help 
the  utilities  affected  and  who  is  of  the  opinion  that  if  the 
laws  of  the  State  are  not  broad  enough  to  give  power  in 
the  premises  to  the  commission,  the  Legislature  now  in  ses- 
sion ought  to  give  the  proper  authority  to  it.  At  the  same 
time,  in  view  of  the  blow  which  many  of  the  properties 
have  also  received  in  the  loss  of  present  and  future  earn- 
ings, the  commission,  in  his  estimation,  ought  also  to  have 
tin.'  right  to  adjust  rates  to  help  make  up  the  losses.  This 
would  have  to  be  very  carefully  handled,  however,  he  said, 
and  the  proposition  will  be  entertained  only  in  especially 
severe  cases.  Personally,  Mr.  Hughes  favors  a  conserva- 
tive policy  at  all  times.  He  realizes  that  the  reconstruction 
problem  confronting  the  properties  in  Ohio  at  this  time  i-~ 
very  complex  and  should  be  solved  in  the  light  of  reason. 


A.  I.  E.  E.  Affairs 

Upon  recommendation  of  a  special  committee  on  organi- 
zation of  technical  committees,  the  board  of  directors  of 
the  American  Institute  of  Electrical  Engineers  at  its  meet- 
ing on  April  9  authorized  President  Ralph  D.  Mershon  to 
appoint  a  committee  on  marine  electrical  engineering.  Presi- 
dent Mershon  was  also  authorized  to  appoint  an  Institute 
representative  upon  the  advisory  board  of  the  National  Con- 
servation Congress. 

The  public  policy  committee  recommended  the  passage  of 
the  following  resolution  for  the  guidance  of  the  standards 
committee,  the  resolution  having  been  suggested  by  the  lat- 
ter committee : 

"Resolved,  That  is  is  the  sense  of  this  board  that  co- 
operation between  the  standards  committee  of  the  Institute 
and  the  standards  committees  of  other  national  societies 
dealing  with  units  and  standards  appertaining  to  or  appli- 
cable in  electrical  engineering,  or  in  the  allied  arts  and 
sciences,  is  desirable,  and  it  suggests  that  the  standards 
committee  shall  take  no  action  on  any  subject  matter  out- 
side of  the  field  of  electrical  or  magnetic  standardization, 
and  within  the  field  of  the  standards  committee  of  another 
national  society,  before  coming  to  an  agreement  with  the 
standards  committee  of  that  society,  provided  that  a  re- 
ciprocal courtesy  is  extended  by  such  standards  committee 
of  such  society." 

The  special  committee  appointed  in  January  to  examine 
applications  for  transfer  to  the  grades  of  member  and  fel- 
low, filed  under  the  special  section  of  the  constitution,  re- 
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ported  a  list  of  twenty-seven  applicants  for  transfer  to  the 
grade  of  fellow  and  eighty-six  applicants  for  transfer  to 
the  grade  of  member,  whose  applications  had  been  ex- 
amined by  the  comtnittei  ilj  with  tin 
n  quirements  of  the  special  section.  The  board  of  directors 
voted  to  transfer  the  e   [13  applicants.  » 

Messrs.  Mauria    Coster,    V.  S.  McAllister  and  Walter  I. 
In  liter  were  appointed  members  of  the  board  of  exam- 
iners to  succeed  Messrs.  II.  S.  Putnam,  Cary  T.  Hutchi 
and  George  Gibbs,  resigned.     Mr.    Percj    II.  Thomas  was 
made  chairman. 


First  Electric   Transmission    Line    from    Sierras   to 
Coast 

'  onsi 1  "i  electrical  1  nergj  in  Santa  M ai  ia,  '  al.,  ex- 
pect to  d  in  the  Sierra  Nevada 
Mountains,  approximate!)  V'"  mile-  away,  before  the  first 
of  May.  This  is  the  first  transmission  line  erected  bj  the 
San  Joaquin  Light  &  Power  '  ompany  foi  supplying  elec- 
tricity to  town; the  coast. 

Several  months  ago  a  franchise  was  granted  to 
erating  company,  and  since  that  time  the  local  generating 
stations  at  Santa  Maria,  Arroyo  Grande    tnd  Paso  Robles 
b.i\  e  been  absorbed.    Arrangements.,  |e  for 

changing  over   the  "motor   and   lighting   load    fro 
plants  to  the  new  system.     Besides  being  used   for  p 
and  lighting  purposes  in  business  and  resident 
the  electricity  will  be  used  for  operating  the  irrigation  wells 
on  ranches. 

Electrical  service  will  be  extended  throughout   thi 
tral  portion  of  Santa  Barbara*  ounty,  it  is  understood.    Mr, 
\.  M.   Frost,  coast  superintendent,  has  had  charge  of  th< 
recent  de\  elopmi  nl 


Rate  Research  Committee's  Report 
The  application  oi  rati     and  standard  [1 
E01    electric  service  will  be  the   features  ol   th<    report  of 
the  rate  research  committei   oi  thi    National  Electric  Light 

Association,    the    final    copy    for    which    was    approved    at    a 

meeting  of  the  committee   in  1  hicago  on  April   10.      This 
report  will  be  submitted  al  thi  invention  in  )unr 

and   will   contain   in   addition   a   Synopsis   ot   the   rati  3  "tiered 

by  eight  or  more  companies  in  different  parts  ol  the 
try,  together  with  the  committee's  idea  of  what  is  a  1 
form  of  contract.     The  results  of  thi    discussions  brought 
out  iii  the  eight  meetings  held  b\   the  committee  will  also 
he  incorporated,     Mi    1  .  \\     I  loyd,  of  the  Com 
Edison  1  ompam  ol  1  hicago,  is  chairman  ol  thi   conn 


Mr.  Dunham  to  Develop  Electrical  Agriculture 

Since  Ins  retirement   from  the  presidency   "i  the   Hart- 
ford   ('  onn.)    I  lectric    Light    I  ompany,    Mr.     Austin    C. 
I  lunham  has  bei  n  acti\  elj  engaged  in  invi 
diversified  industrial  and  econo  1  ind  he  has 

paid  special  attention  to  tin 

a  small  scali  rners  who  live  in  the  country 

except  during  working  hours.  Mr.  Dunham  has  recent)} 
purchased  .1  90  acre  tract  of  farming  land  at  Newington, 
about  5  miles  from  Hartford  and  New  Britain,  and  is 
planning  to  cut  tins  up  into  about  twenty   small  farms  for 

purchase  on   a   time   basis  1,\    industrial   workers   in   th< 

The  intention  is  to  provide  each  purchase!   with  a  farm- 
ing   plant    in   first-class   condition,   and   by   the   raisin) 

ha\    and    po  1  it    is 

estimated    that    a     farm    costing    about    $4,000    can    bi 

for  by   the  purchase!    in    from  six   to  seven   wars.      More 

than  sevent)  five  applications  have  alreadj    been  received, 

VIr.   Dunham  requests  that  at  this  stage  of  the  devel- 


opment no  further  inquiries  be  directed  to  him.     The  pub- 
licity  already  given   to   the   scheme  in   the   daily   pre--   has 
resulted    in   no   little   embarrassment   through   the   fl 
correspondence  that  has  followed. 

It  is  probable  that  when  the  work  is  full.  ntral- 

station  service  from  the  lines  of  the  Hartford  Electric 
Light  Company  will  be  utilized  on  these  farms  ior  irriga- 
tion, lighting,  motor  service  and  certain  heating  and  cook- 
ing application-,  along  thi  fully  practised  on 
the  Scandinavian  peninsula.  Full  details  of  the  work  will 
be  published  in  these  columns  upon  the  establishment  of 
the  detailed  scheme,  which  is  as  yet  only  in  a  formative 
stage  but  is  assured  ol  thorough  development 
which  has  accompanied  Mr.  Dunham's  former  invi 
the  Hartford 


N.  E.  L.  A.  Executive  Committee  Meeting 

At  the  meeting  of  the  executive  committee  of  the  Na- 
tional Electric  Light  Association  on  April  1 1  there  were 
discussed,  among  other  subjects,  the  question  of  llood  re- 
lief, proposed  changes  in  the  constitution  and  by-laws,  par- 
ticipation in  the  convention  of  tin-  stion 
<  Congress,  ai  for  the  1  h 
port  l".  Mr,  \\  the  rating  ol 
the  report  of  Mr.  <  ,.  \V.  Elliott  as  1 

Resolutions  of  congratulation  upon  the  energy  and  prompt- 
ness with   which  the   supply  of  elcctricit . 
Dayton,  Ohio,  were  adopted  and  a 
dent  F.  M.    fait. 


Program  of  National  District  Beating  AaBociatkm 

Convention 

The   sessions  "i   the   fifth  annual   convention   of   the   Na- 
tional Heating    Association,  Indianapolis,  Ind.,  on  M 

913,  will  be  held  in  the  Claypool  Hotel.    Among 
the  papers  to  be  pi  i  bit-Water 

ng   for   Residence   Districts,"  by   Mr.  A 
lo  Railways  &  Light  Compan;. 
bilities  of   I  bit-Water  Heating,"  b)    Mr.   N.    M     \rgabrite, 

■ral  Servici 
Heating  on  the  Pacific  '  oast,"  by  Mr.  1  I  '  irphy, 

United    1  ighl    8 

Electric  1 
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ready  to  enter  a  ten-year  contract  to  operate  these  lamps  at 
$21.50  per  lamp  per  year,  and  the  city  would  furnish  only 
the  equipment  which  it  now  maintains  upon  the  streets. 
The  Edison  company  offers  a  ten-year  contract  to  furnish 
60-cp  lamps  at  $21.14  Per  lamp  per  year  and  40-cp  lamps 
at  $18.33.  The  40-cp  tungstens  give  practically  the  same 
illumination  as  the  upright  gas-mantle  lamps  now  in  use, 
but  with  a  better  distribution  of  light.  If  the  city  should 
replace  the  gas  lamps  with  tungstens  under  the  Edison 
company's  offer  it  would  obtain  at  least  one-third  more 
light  with  the  saving  of  nearly  $70  per  day  over  the  present 
cost.  Many  gas  lamps  have  been  gradually  replaced  by 
tungstens  in  Boston,  but  at  present  Mayor  Fitzgerald  is 
withholding  consent  to  the  complete  changing  over  of  the 
equipment  at  a   single  stroke. 


The  Garage  Problem 

In  a  short  paper  read  before  the  Chicago  Section  of  the 
Electric  Vehicle  Association  on  April  8,  Mr.  R.  Macrea. 
of  the  Commonwealth  Edison  Company,  said  that  it  is  not 
strange  that  electric-garage  service  is  not  always  what 
might  be  desired.  Nevertheless,  the  question  of  garage 
service  is  of  great  importance  to  the  electric-vehicle  indus- 
try. While  there  are  a  number  of  good  garages,  there  is 
an  urgent  need  of  improvement  in  most  of  them.  The 
speaker  made  some  humorous  references  to  the  exploits  of 
"ready-made  electric-vehicle  experts."  It  has  been  asked 
«f  it  would  not  be  better  if  there  were  no  public  garages, 
but  the  answer  must  be  in  the  negative,  because  what  hap- 
pens in  private  garages  is  often  worse.  The  electric  vehicle 
seldom  fails;  failure  is  caused  by  improper  methods  of 
operating. 

This  condition  of  affairs,  in  Mr.  Macrea's  opinion,  ap- 
pears to  be  due  to  lack  of  authoritative  instructions  on  the 
subject.  The  manufacturers  of  electric  automobiles  provide 
little  help  in  relation  to  operating.  The  remedy  is  an  ad- 
mission on  the  part  of  vehicle  manufacturers  that  operating 
instructions  are  needed.  It  should  not  be  thought  that  the 
term  "kilowatt"  is  too  academic  for  daily  use.  Instructions 
given  by  battery  manufacturers  are  not  sufficient,  for  they 
cannot  be  applied  to  all  types  of  vehicles.  The  electric 
vehicle  is  still  a  long  way  from  being  foolproof,  and  the 
manufacturers  should  recognize  this  fact.  Careful  and 
minute  instructions  given  to  owners  and  garage  keepers 
will  do  much  to  bring  about  an  ideal  standard  of  service. 

Of  the  several  garage  men  who  took  part  in  the  dis- 
cussion, one  criticised  the  instructions  of  storage-battery 
manufacturers  as  not  clear  enough.  Another  laid  blame 
on  the  generalities  used  by  salesmen  of  electric  automobiles 
in  selling  the  cars.  The  mechanism  and  manner  of  oper- 
ating should  be  explained  carefully  and  in  detail  to  the 
buyer.  Salesmen  should  have  a  fair  measure  of  technical 
knowledge.  Another  gentleman  said  that  often  the  electric 
car  is  brought  in  late  at  night  and  the  customer  demands 
it  early  the  next  morning.  With  this  situation  there  is 
a  temptation  to  send  out  the  car  improperly  charged.  In 
fact,  one  garage  owner  said  that  the  trouble  is  due  largel; 
to  impatient  and  inconsiderate  customers.  This  speaker 
said  that  his  troubles  were  caused  less  by  battery  charging 
than  by  complaints,  often  unreasonable,  that  cars  are  1101 
cleaned  properly. 

Mr.  W.  J.  McDowell,  of  the  General  Vehicle  Company, 
declared  that  the  salesmen  of  that  company  endeavor  to 
explain  minutely  the  machine  to  the  prospective  customer. 
The  salesmen  find  out  first  if  the  customer  1  prepared  to 
handle  an  electric  truck.  The  company  has  a  service  de- 
partment and  sends  out  inspectors  who  spend  from  two 
days  to  two  weeks  with  the  buyer  or  his  employi  • 
ing  how  to  charge  the  batteries  and  how  to  make  all 
mechanical  adjustments.  In  addition,  a  book  of  printed 
instructions  is  left  with  the  owner  or  operator  of  the  truck 


Both  oral  and  printed  instructions  should  be  given  when 
a  truck  is  sold.  The  company  has  a  force  of  inspectors 
who  go  around  every  thirty  days  inspecting  trucks  in 
service. 

Mr.  D.  C.  Arlington,  of  the  Philadelphia  Storage  Battery 
Company,  said  that  Mr.  Macrea's  contention  referred  par- 
ticularly to  manufacturers  of  pleasure  vehicles;  electric 
trucks  are  well  taken  care  of.  There  are  2000  pleasure  elec- 
tric cars  in  Chicago,  and  the  owners,  or  a  large  proportion 
of  them,  change  from  one  garage  to  another  at  frequent 
intervals  to  get  better  service.  The  trouble  is  almost  always 
the  fault  of  the  attention  given  to  the  battery  and  not  of 
the  battery  itself. 

Mr.  McDowell  added  that  one  trouble  was  that  custom- 
ers often  fail  to  follow  instructions.  A  garage  operator 
contended  that  sometimes  the  so-called  inspection  made  for 
the  manufacturers  is  only  perfunctory.  He  added  that  in 
selling  vehicles  claims  for  long  life  for  the  batteries  are 
frequently  made  that  cannot  be  substantiated  in  practice. 
Furthermore,  he  asserted  that  sometimes  the  salesmen  draw 
glowing  pictures  of  a  machine  that,  will  run  two  or  three 
years  without  repairs.  This  is  an  exaggeration  which  does 
harm. 

There  was  a  brief  but  rather  interesting  discussion  of 
the  life  of  storage  batteries  in  vehicle  service.  Mr.  Arling- 
ton said  that  the  batteries  would  last  two  years  or  more  if 
they  were  not  overworked.  Mr.  George  H.  Jones,  of  the 
Commonwealth  Edison  Company,  suggested  that  it  might 
be  well  to  state  the  life  of  a  vehicle  battery  in  mileage. 
One  garage  man  spoke  of  an  electric  car  that  was  run  nearly 
1500  miles  in  a  month,  and  another  member  told  of  on< 
that  had  a  record  of  15,000  miles  in  eleven  months  with  out- 
set of  batteries.  He  stated  that  it  is  the  charging  that 
wears  out  the  hatterv.  not  the  number  of  miles  run. 


Electron  Theory  of  Metallic  Conduction 

In  the  last  of  the  series  of  lectures  before  the  Ameri- 
can Institute  of  Electrical  Engineers,  delivered  by  Proi. 
E.  P.  Adams,  of  Princeton  University,  in  New  York  on 
April  16.  the  subjects  discussed  were  metallic  conduction, 
the  indication  afforded  regarding  the  structure  of  an  atom 
by  the  study  of  radioactivity,  optical  phenomena  in  moving 
bodies,  and  the  principle  of  relativity. 

In  outlining  the  application  of  the  electron  theory  of 
metallic  conduction  Professor  Adams  said  that  all  of  our 
previous  ideas  of  conductivity  had  been  centered  about 
Ohm's  law  and  all  known  facts  had  been  deduced  from 
experimental  work  which  followed  this  trend.  In  the  elec- 
tronic theory  it  is  assumed  that  all  metallic  conductors  con- 
tain free  electrons  which  are  not  a  part  of  any  atom.  The 
movement  of  these  electrons  in  the  metal  is  manifested  as 
electric  current,  the  direction  of  which  is  opposite  that  of 
the  motion  of  the  corpuscles.  The  particles  are  negatively 
charged  and  the  flow  of  positive  electricity  must  be  in  the 
opposite  direction. 

The  relation  of  heat  conductivity  and  electric  conductiv- 
ity was  shown,  and  mathematical  proof  was  submitted  to 
substantiate  the  claim  that  both  heat  and  electricity  are 
carried  in  the  metals  by  the  free  electrons.  The  ratio  of 
thermal  conductivity  to  electric  conductivity  has  been 
proved  mathematically  to  be  a  constant.  These  results  have 
erified   by   experimental   work. 

The  application  made  by  Professor  Adams  of  the  elec- 
tronic theory  to  explain  the  action  of  an  ordinary  thermo- 
couple proved  ver.  interesting.  Each  metal  of  the  couple 
contains  a  difTeren!  number  of  free  electrons  per  unit  of 
volume.  As  heat  is  applied  the  electronic  pressure  at  the 
junction  point  becomes  higher  in  one  metal  than  in  the 
other.  To  equalize  this  pressure  the  free  electrons  flow 
from  one  metal  to  the  other.  The  manifestation  of  this 
circulation   of  charged   particles  is   called   electric   current. 
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L'here    arc    at    thi  ime    many   things    which    have 

not  received  a  satisfactory  explanation  by  the  application 
of  this  theory,  but  it  is  thought  that  with  a  better  under- 
standing of  the  structure  of  the  atoms  and  the  nam 
the   positive   electric   charge   all   of  the   discrepancies    will 
di  appear. 

Professor    Adams   defined   the   principle   of    relation 
a  negative  hypothesis  which  denies  the  possibility  of  detect- 
ing absolute  motion.     Hence  within  a  system  there  ca 
no  detection  o\   absolute  motion.     <  )idy  relative  motion  be- 
tween the  members  of  the  system  can  be  determined  with 
surety. 

In   summing  up   the   points   which   have   been   established 
by  the  studs   of  radioactivity  Professor  Adams  stated  that 
ii   had  been  determined  that  each  atom  consists  of  a  com- 
dynamic  system  and  thai  different  atoms  vary  in  their 
degree   oi     lability       The   atoms  which    make   up   ordinary 
matter  arc  relatively   stable  but   those  of  thi 
ubstances  are  constantly  breaking  down.      \n  explana 
oi   the  ethei    and  of  the  na!  m 
charge  are  poinl    upon  which  much  work  must  ye!  I"  done. 

I  'resident   Ralph  D     .lei   I 

■  in   radioactivity    would   be   published   in   the  A.    I.   E.    E, 
ther   matter   which   Professor 
\d.inis  would  have  included  in  his  talks  had  the  period  al- 
lotted  to  Hi. 'in  i 


Electric-Heating  Lecture  at   Boston 

Mr.  II.   I'.  Hall,  i.t  ill.  ipany,  Pitts- 

field,  Mass..  addressed  the  Boston  Edison  I 

i      lie    National    Electric    Light    Association    on    April    15 
upon  1  ess  in  electric-heal 

was  laid  upon  1 1 M    11  1   ..I  alloys  in  the  i  1  ce  ele- 

and  1  In'  point   w  as  made  1  hal    uch  compo  il  ions  as 
"michroma"  ami  "calorite"  have  a  resistance  oi    from  61 1 
ohms  lo  'ido  ohms  per  circular  mil  foot,  while  the  older  re 
sistance  materials  were  l<  ss  than  h 
produce!        ["hi    e  newer  materials  also  have  high  melting 

point  5,    running    1 1 | leg  C,    and    low 

'hi       \h     Ball    .i 
possibilities  oi  using  "sheath-wire'   n    istance  units  in  which 
ire,  surrounded  by  an  insulating  ilumi- 

niun  oxide  01  similar  material,  is  incased  in  a  steel  tube  oi 

eatly  facilitat  ion  of 

heal    to  the  w orking   pi  1  ice.     With 

sheath  wire    construction    the   tempi  the   heating 

be  run  to  from  80 
practically   a)  a  white  heat,  while  ordinary  mica  insulation 
dehydrates  1  he   future  of  in- 

dustrial elei  depends  much  upon  ibis  kind  of 

material,  which  can  be  bent  to  a  radius  oi  which 

will  probablj    be  on  the  market  within  a 


Welfare  Work  at  Boston 

\>    1   regular  meeting  of  the   Boston   1 
the   Vil       \    on   April    15   Mr.   11    W.    Moses,  head  of 
impany's  Welfare   Bureau,  outlined  the  work  of  that 
branch  oi  th 

in  the  past  iew  months  as  affecting  1  testa- 

tion system  in  New  1  ngland.     Since  Feb    1  the  bureau  has 
tcted  an  employment  office  which  lias  relieved  depart- 
ment  beads  of  man}    interviews  with  applicant 

lions   while 

up"  desirable  men  when  \i  present  the  company 

is   receiving    about    nmei  mS   per   week.       The   em- 

ployment division  receives  these  during  two  hours  each  on 

\\  ednesdays   and    Fridays,    and    applicant 
classified  into  three  grot  ioor" — 


the  references  oi  desirable  men  being  looked  up  a»  required 
and  a  medical  examination  comparable  to  that  of  a  life- 
insurance  examiner  being  the  final  test  prior  to  employ- 
ment, assuming  that  an  applicant  has  received  favorable 
consideration  from  the  department  head. 

Mr.   Moses   pointed  out  that  the  existing  Massachusetts 
workmen's  compensation  act  is  working  admirably  in  brin^- 
mployees  air  together.     The   Boston   Edi- 

son company  has  disregarded  the  ten-dollar  maximum 
weekly   compensation    pi  the   law   and    pa\ 

compensation     from    it-    disability    payroll    after    th' 
fourteen  days  and  for  one  fourth  the  number  of  weeks  the 
employee   has  been    with   the  company   to   a   maximum   of 
weeks.     Under  normal  conditions  the  employee  receives 
full  pay  during  tie  unless  he  has  exhausted 

his  two  weeks  of  sickness  allowance  in  the  year.     N 

ired  receive  full  com- 
pensation tor  the  heir  injuries.  An  important 
branch  of  the  work  is  handled  by  a  safety  committee,  in- 
cluding representatives  of  the  generating,  -team,  electrical. 

wdio  meet 
discuss  during   luncheon   the  accidents   and   the 

of  their  prevention.     Regular  report-     t  each  meet- 
ing are  read     ■  and  everj 
accident  occurrin                         'em,  whether  to  an  cm; 
or  to  an  outsider,  is  fi!< 
tails  read  at  the  meeting,  with 

■mall, 

I  in  additioi  rk  of 

company  a  lies  of  haz- 

In  closing.  Mr.   Moses  outlined  the  worl 
1    Union   of    Boston,   in    which   the 
ors   and   about   one-third    the    iota! 
describi 

on  tin  octor 

or  a   representative  of  the   '■'.  .,-ct   in 

reducing   the   length   of   lay-offs   and   the   insuring  of  ade- 
quate •   1    in- 
requiring   a    physician.      Brief    re: 

pletion  on  Massachuset! 

provision   is  being  made    for   welfare   work  as   well    . 

compan 


Invention  of  Alternatiiuj-Currenl   Magnel 

\    decision    of    tl 

as  handed  down  bj 

tablishing    the    invi  :rrent 

magnet   now 

. 
I  indquist,  and  thi 
metrically    arranged     iround    a    central    core,    currei 

i-  such  that 

never    reduc  and    hence 

riginal  suit  was  brought 
pany   against   the 
infrinij 

were  invalid  in  vii 
was    11    ' 

rendered  thi 

was  ti 

an  injunction  and 

been    confin 

single-phase    and 
series  of  at 
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Economics  of  Monopoly  as  Exemplified  by   Group- 
Control  Electric  Service 

A  picture  that  aroused  enthusiasm  was  drawn  by  Mr. 
Samuel  Insull,  president  of  the  Middle  West  Utilities  Com- 
pany and  the  Commonwealth  Edison  Company,  in  address- 
ing the  N.  E.  L.  A.  Company  Section  of  the  latter  com- 
pany in  Chicago  on  April  15.  The  large  audience  embraced 
a  number  of  visitors  prominent  in  the  financial,  legal  and 
administrative  departments  of  the  electric-service  industry. 
Mr.  Insull's  subject  was  "The  Economics  of  Monopoly  in 
Public-Service  Business,"  and  his  address  was,  in  many 
respects,  similar  to  the  one  on  "The  Production  and  Distri- 
bution of  Energy,"  which  he  delivered  before  the  Franklin 
Institute  of  Philadelphia  on  March  19.  (See  Electrical 
World  of  March  22.)  It  contained,  however,  some  new 
material,  or  a  different  presentation  of  the  facts  bearing 
on  this  very  important  subject,  as  they  appeal  to  the  far- 
seeing  mind  of  Mr.   Insull. 

The  speaker  began  by  declaring  that  monopoly  is  an  eco- 
nomic necessity  in  the  electric-serviee  industry.  Competi- 
tion does  not  make  for  cheap  energy ;  competition  has  been 
replaced  by  regulation  to  a  very  great  extent.  Regulation 
of  monopoly  by  the  community  is  more  in  accord  with  sci- 
entific methods  than  regulation  by  unrestrained  competi- 
tion. The  great  principles  embodied  in  these  statements 
have  been  borne  in  upon  central-station  men  by  experience, 
and  men  engaged  in  the  electric-service  industry  have  been 
and  are  being  educated  on  the  vital  aspects  of  this  ques- 
tion; it  is  not  the  public  alone  that  needs  to  be  educated. 
Electrical  men  have  learned  the  lessons  of  load  factor,  of 
massing  of  production,  and  of  diversity  factor,  in  the  hard 
school  of  experience.  They  have  been  trying  recently  to 
discover  the  economic  laws  governing  the  business  of  pro- 
ducing,  distributing  and   selling  electricity. 

Mr.  Insull  devoted  most  of  his  remarks  to  the  application 
of  these  general  principles  to  the  service  of  small  com- 
munities through  the  group  or  unified  system  of  control, 
such  as  is  manifested  by  the  modern  operating  syndicates. 
He  showed  the  great  advantage  of  supplying  electrical 
energy  for  town  light  and  power,  for  interurban  and  local 
railways,  for  drainage,  mine  operation,  general  manufac- 
turing, farming  operations,  water  pumping,  ice-making,  etc., 
from  one  source  of  supply.  As  in  the  Philadelphia  lecture 
he  drew  many  of  his  illustrations  from  Lake  County,  in 
northeastern  Illinois,  but  he  also  made  a  number  of  esti- 
mates in  relation  to  the  possible  electrification  of  the 
whole  State  of  Illinois.  One  interesting  statement  in  rela- 
tion to  Lake  County  (which  is  served  by  the  Public  Service 
Company  of  Northern  Illinois)  was  that,  taking  the  aver- 
age of  sixty-eight  farms  containing  an  average  of  162 
acres  each,  the  income  from  them  to  the  electric-service 
company  was  60  cents  per  acre.  Statistics  were  given  con- 
trasting the  cost  of  giving  various  classes  of  service  in  rural 
communities  from  individual  sources  of  supply  with  similar 
costs  from  unified  control,  greatly  to  the  advantage  of  the 
latter.  Various  load  diagrams  were  given  showing,  among 
other  things,  the  great  importance  of  the  diversity  factor. 

Next  the  speaker  used  curves  plotted  on  one  sheet  to 
show  what  might  be  the  entire  load  of  the  State  of  Illinois, 
outside  of  Cook  County,  for  the  services  named.  It  is  esti- 
mated that  the  total  maximum  demand  would  be  about 
306,000  kw,  but  to  meet  this  demand,  owing  to  the  di- 
versity of  the  demand,  it  would  be  necessary  to  provide  an 
installation  of  but  226,000  kw.  This  shows  a  saving  of 
80,000  kw  in  investment  bv  utilizing  the  diversity  factor 
in  the  manner  possible  with  unified  control.  If  we  imagine 
Illinois,  outside  of  Cook  County,  served  from  one  source 
of  electrical  supply,  or  from  several  sources  acting  in 
unison,  the  total  annual  consumption  is  estimated  at  about 
960,000,000  kw-hr.  The  largest  item  would  be  for  the  in- 
terurban and  street  railways,  which  would  take  34.8  per 
cent;  the  next  would  be  town  lighting  and  power,  taking 


24.9  per  cent;  water  pumping  would  require  13.4  per  cent; 
farming  10.6  per  cent,  and  so  on.  These  figures,  said  Mr. 
Insull,  show  not  only  the  economic  necessity  of  monopoly  in 
electric  service,  but  they  also  present  a  very  strong  argu- 
ment against  the  operation  of  small  and  scattered  municipal 
plants,  where  the  cost  of  producing  energy  is  so  high. 

It  is  believed  that  the  small  central-station  plants  of  Illi- 
nois have  about  78  per  cent  of  reserve  capacity.  This,  of 
course,  is  very  much  greater  than  is  necessary:  If  the  va- 
rious services,  as  town  light  and  power,  railway  operation, 
farming,  pumping,  etc.,  mentioned  as  aggregating  306,000 
kw,  were  operated  from  separate  utilities  with  large  modern 
plants  the  average  reserve  required  would  still  be  about  43 
per  cent.  However,  by  combining  the  supply  for  all  these 
requirements  from  one  source .  the  maximum  demand  of 
226,000  kw  required  in  that  case  would  need  only  an  addi- 
tional reserve  of  about  20  per  cent. 

There  are  326  communities,  large  and  small,  in  the  State 
(if  Illinois,  outside  of  Cook  County,  supplied  with  twenty- 
fcrur-hour  electric  service  from  uniform-control,  group- 
service  systems.  Mr.  Insull  estimates  that  if  all  the  re- 
quirements for  energy  in  the  whole  State  of  Illinois  were 
supplied  through  the  medium  of  electricity,  about  1,350,000 
kw  would  be  required.  Nearly  half  of  this  would  be  for  the 
steam  railroads  of  the  State.  The  saving  in  coal  by  oper- 
ating the  present  steam  railroads  electrically,  in  connection 
with  all  the  other  energy  needs  of  the  state,  would  be  tre- 
mendous, and  is  to  be  considered  as  an  important  factor 
in  the  possible  conservation  of  natural  resources. 

In  closing  Mr.  Insull  said  that  unquestionably  future 
vears  would  see  the  entire  territory  from  the  Mississippi 
Valley  to  the  Atlantic  Ocean  covered  with  a  network  of 
transmission  and  distribution  lines  with  large  generating 
stations  at  points  where  it  is  found  economical  to  produce 
electrical  energy,  either  in  steam  plants  or  by  hydroelectric 
development.  When  cheap  energy  is  widely  available  in 
this  manner  the  effect  on  many  of  the  sociological  prob- 
lems of  modern  life  will  be  pronounced.  It  is  not  too  much 
to  expect  that  conditions  of  life  and  labor  and  of  the  up- 
bringing of  children  away  from  the  grime  and  distraction 
of  cities  will  be  materially  affected  by  a  wise  system  of 
distributing  energy  in  rural  communities.  If  the  great  sys- 
tem or  systems  of  supplying  electrical  energy  embrace  the 
supply  of  energy  to  the  railroads,  the  cost  of  commercial 
power  will  be  so  low  that  a  manufacturer  can  settle  in  any- 
rural  community.  The  expense  of  transporting  persons 
and  goods  will  be  much  diminished.  The  possibilities  of 
cheap  power  are  very  great,  and  Mr.  Insull  said,  as  his 
last  word,  that  he  saw  no  reason  why  these  advantages 
should  not  be  carried  at  least  to  everv  home  in  Illinois. 


Jury  Awards  $500,000  Damages  for  Pole-Line  Right- 
of-Way 

Half  a  million  dollars  is  the  sum  set  by  a  jury  in  the 
federal  court  at  Louisville,  Ky.,  as  a  fair  price  to  be  paid 
by  the  Western  Union  Telegraph  Company  for  the  use  of 
the  right-of-way  of  the  Louisville  &  Nashville  Railroad 
(  oinpany  in  maintaining  its  telegraph  service  in  the  South. 
The  verdict  concludes  the  condemnation  proceedings  insti- 
tuted by  the  telegraph  company  against  the  railroad,  seek- 
ing to  establish  a  fair  price  whereby  it  might  secure  the 
privilege  desired.  Mr.  Milton.  H.  Smith,  president  of  the 
railroad  company,  declared  in  his  testimony  during  the  trial 
that  $4,200,000  would  about  cover  the  damage  sustained  by 
the  railroad  company  through  the  continued  use  of  the 
plaintiff's  lines  along  its  right-of-way.  The  telegraph  com- 
pany considered  $200,000  a  fair  and  maximum  price,  al- 
though Mr.  A.  P.  Humphrey,  chief  counsel  for  that 
corporation,  placed  the  price  at  $3,-500.  Whether  or  not  an 
al  will  be  taken  from  this  verdict  has  not  been  decided. 
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l  he  proceedings  involve  the  use  of  1400  r 

from  whicli  the  railroad  a    up;    1       ought   to  ou  I   thi 
Western  Union  upon  thi  expiration  1  tele 

graph  service  with  thai  corporal gu 


Incorporation  of  Numerous   Electric  Companies   in 
Pennsylvania 

Pending  public  utilities  legislation  in  the  State  of  Penn- 
sylvania has  been  the  mi  an     oi 

tions  of  electric  companies  during  the  last  month  than  the 
Secretary  of  the  Commonwealth  ha  known  11  years.  Of 
thi     toj   manufacturing   co  red,    17.?  obtained 

letters  patent   to   furnish   elei  iruary 

the  number  of  manufacturing  companii     chartered  was  171, 
and  in  January  186  received  letters  patent.     Ii  is  believed 
thai  a  public  utilities  bill  will  I"    reported  from  the  H 
committee  within  the  nexl  week,  and  led  the  meas 

ure    will   provide    for    seven    commi    tonei      to 

years,     ["hi   object  ol  thi    h poration  oi 

panies  prior  to  the  adoption  ol   .1  public  utilit)    n 

nre  is,  nf  course,  to  enable  tl to  float  He 

curities   before  a   commission 
issues  hi   stocks,  bonds,  1  1 


Report  on  Toronto  Hydroelectric    System 

I  he  annual  report  for  the  year  ei  1        ;i,   1912,  is- 

sued   by    the   Toronto    Hydro-Electi  lion    -hows 

that,  aiter  charging  up  $212,643.88  again  on  cur- 

iii  operations,  management  and  repairs  and  providing  for 
sinking   fund,  the  nel   profits  for  thi  $13,555.41. 

together  with  tins  statement  is  one  to  thi  at  nexl 

year  the  debt  incurred  lasl  year  in  con  truction    .oik  will 
be  wiped  out  and  that  there  will  undoubtedly  be  .1  de 
in  the  rates  charged  by  the  commission,      lin- 
ings of  the  commission  for  the  63.55.    The 
cost  of  the  electrical  energy,  operation,    1  ii   and 
repairs   for  the   yeai    amounted   to 

balance  of  $226,199.29.  Included  in  the  expenses  and 
charges  which  have  been  defrayed  ou1  oi  th<  year's  income 
is  the  cost  of  getting  new  business,  winch,  including  the 
cost  of  advertising,  was  over  $53,000.  I  he  sinking  fund 
accruing    to   the   construction    period    ended    on    Dei 

[9II,  and  carried  from  that  date  as  against  future  profits, 
imountS   to  $50,985.49.      Onlj  of   this    is   carried 

forward   as   an   obligation    against    future    earnings       The 
estimated   cost   of   thi    completed   plant   as   finally  d& 
upon  by  the  commissioners  was  $4,500,000.    <  >f  this  amount 

$3,734,911.33  wa    expended  to  tl I  ol   [912,  leaving  an 

unexpended  balance  of  over  $71  n  use 

on   Dec     |i,   [91  i,  were   [3,858,  lamps  in  um   300,024,  street 
lanterns  33,824,  connected  load  54, 055  hp.  peak  load  17,198 
hp.      Toronto  has  a   population  of  approximately    1 
and  the  municipal  system    iperates  in  competition  with  the 
fi    onto  E  lectric  I  ,ight  1  'ompanj . 


Merging  of  Louisville  Utilities  Halted 
\  citizens'  sun  has  been  brought   against  the  Mayo 
Louisville,   other   officials   ,,1    the   city,    II     M.    Byll< 
t  lompanj ,  of  ' 

tions  to  prevent  thi  1  the  local  utilities  according 

to  the  terms  ,,1  ordinam  es  recently  pa    ■ 
Aldermen  and  the  Board  ol   I  ouncilmen  permitting  it.     It 
iposed  to  push  tin  settlement  as  rapidly  as 

it  ii  ms  looking  tow  ard  the  11  ■ 
public-service  1  management  in 

Louisville  have  progressed  practii  ilh  onsummation 

ol    thi    pi  oject    sa\  e    fot    thi  -  ic   citi  :<  ns' 


contention   of  me  plaintiffs   is   that   rates 
n   the   merger   ordinance  may 
tally  be  chai  ricity  in  Louis 

Objection   to  the   way   In   whicli  the  city   Sd 
injunction    forbidding    tl  the    Kentucky    Electric 

■ 
tions    of    tie 

Hon.  The   plaintiff  free  bidding 

for  the  merger  frai 

that  the    B 
an  advantage.     I  in    plans  ol  the  '  large 

holding   company   in    Di  sville  utilitii 

eked. 


Additional    Powers    for    New    York    Public    Service 

Commissions  Proposed 

Three   hills   embodying   th< 
plat  form  of  the  Progi  additional  ; 

to    the    Public    Sei  ere    introduced    at 

Albany,  N.   \\.  this  week.     The  mi 
tin  commission •  similar  to  tho 

1  rce  1  ommission  - 
provide    that    in    any    hearing 
change  in   rates  or  -.  n  ice  tl"    bui 
the  change  shall   be   upon   the  company:   that    in   any   pro- 

g  as  to  the  reasonableness  of  any  rate  or  the  ade- 
quacy of  any  service  the  burden  of  mi:  of  all 
the   facts  as  to  such   rate  and   service   shall  be  upon  the 

ny.  and  w  hi  I  ite  or 

a  sen  by  a  public  utility  corporation  the  com- 

mission may    suspend  the  takii 

pending   an  in   of   the   n  pro- 

of  such  changi      Priority  would 

in    which    such    SU  -ranted.      Another    lull 

signed  to  limit  the  pi  iw  ers  of  thi   ci  iurts  u 

of  the  comm  -  n  alont      1 1 

the  dilatory  w  rit  1  if  ci  rtiorari 
ing  o>  commission,  provides  that  no  injunction 

against  an  order  of  thi 

the  commission,  and  di  I 

11  ty  asserting  the  invalid 
mission    the   burden    of  invalidity. 

I  he  justici  -    of   the   Appellat 

the    taking 

effect    of    orders    of    the    Commission,    but 

ned  for  more  than  ten  d 
by  the    Appellate   1 (ii  isii  ■■•   it 


Pomona  Voters  Reject  Rates  Proposed  bj  Socialists 

The  peopl  by  a 

majority  of  about 
in  the 

serving   that   city — the    E 

pany.      ["his 

in  large  measure  I 

Pomi 

from   Los    \ 
lion    oi 

i  it\  1  1 
lint  tie 
said   that    it 

the   St 
have  their 

if  the 
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Council,  so  they  drew  up  ordinances  and  presented  them. 
The  Council  had  the  option  of  enacting  the  ordinances  or 
referring  them  to  the  citizens  and  chose  the  latter  course 
at  the  regular  municipal  election.  The  ordinances  so  sum- 
marily defeated,  as  recited  above,  proposed  to  make  the 
gas  rate  90  cents  instead  of  $1,  the  base  rate  for  electricity 
^y2  cents  per  kw-hr.  instead  of  8  cents,  and  a  reduction  of 
about  .25  per  cent  in  the  water  rates.  The  proposed  rates 
were  determined,  apparently,  without  special  investigation 
or  knowledge  as  to  whether  they  would  produce  a  fair  re- 
turn upon  the  investment. 

In  the  newspaper  publicity  campaign  carried  ■  out  by  the 
Edison  company  through  its  publicity  department,  in  charge 
of  Mr.  Charles  H.  Peirson,  the  company  laid  before  the 
people  sworn  operating  statements  of  the  Pomona  district 
lor  1912;  also  figures  bearing  upon  the  investment  values 
as  appraised  by  Mr.  Bion  J.  Arnold.  The  rate  of  return 
earned  upon  the  investment  was  shown,  contrasted  with  the 
prevailing  rates  upon  which  money  could  be  borrowed  in 
southern  California.  The  entire  proposition  was  discussed 
very  frankly  much  as  one  business  man  would  present  a 
business  proposition  to  another.  The  result  amply  justifies 
the  general  policies  and  methods  pursued  by  the  Southern 
California  Edison  Company  and  also  indicates  the  fair- 
mindedness  pf  a  majority  of  the  people  in  a  part  of  Cali- 
fornia where  the  socialists  are  supposed  to  have  obtained 
a  considerable  following. 


Corporation  Commission   to  Supervise   Utilities  in 
North  Carolina 

Electric  light,  water  and  gas  companies  other  than  those 
municipally  owned  or  conducted  and  all  persons,  companies 
and  corporations  now  or  hereafter  engaged  in  the  business 
of  furnishing  electricity  or  gas  in  North  Carolina  have 
been  placed  under  the  supervision  of  the  Corporation  Com- 
mission, which  now  exercises  control  over  railroad  and 
other  corporations.  The  Corporation  Commission  is  to 
have  full  power  and  authority  to  fix,  establish  and  regulate 
the  rates  or  charges  of  such  persons,  companies  or  cor- 
porations, to  make  such  investigations  and  orders  and  to 
establish  and  enforce  rules  and  regulations,  fines  and  pen- 
alties, as  in  the  cases  of  railroads.  When  any  such  charges 
or  rates  are  fixed  or  established  by  the  commission  they 
shall  be  deemed  proper  and  any  rate  or  charge  made  and 
collected  by  any  such  person  or  corporation  other  than 
that  fixed  by  the  commission  shall  be  deemed  unjust  and 
unreasonable.  The  Corporation  Commission  is  required 
to  make  reasonable  and  just  rules  and  regulations,  first,  to 
prevent  discrimination  in  furnishing  electricity  or  gas, 
and,  second,  to  prevent  the  giving,  paying  or  receiving  of 
any  rebate  or  bonus,  or  the  misleading  or  deceiving  of  the 
public  in  any  manner  as  to  real  rates  or  charges  for  these 
commodities. 


Illinois  Public  Utilities   Bill 

The  public  utilities  bill  backed  by  Governor  Dunne  and 
introduced   in  both  branches  of  the   General   Assembly  at 
Springfield,  111.,  this  week  abolishes  the  railroad  and  ware- 
house   commission    and    merges   that    department    with   the 
proposed   public   utilities   commission.     The   following  are 
the  salient  provisions  of  the  measure :   ( 1 )    A  commission 
of  five  members,  the  salary  of  each  to  be  $10,000  per  an- 
num ;     (2)     abolition    of    the    present    State    Railroad    and 
Warehouse    Commission;     (3)    provisions     for 
the   Circuit   Courts  and  then  the   Supreme   Court    from   all 
rulings  of  either  the  state  commission  or  the  local  mu 
pal   commission;    (4)    the   law   to   become   operative   in   all 
cities  of  the  State  under  25,000  population  upon  its  g 
into  effect,  leaving  it  optional  with  the  cities  of  more  than 
25,000   population    whether   they   will   avail   themselve 


the  enabling  legislation  and  establish  local  commissions  for 
the  regulation  of  all  utilities;  (5 J  provisions  whereby  cities 
of  more  than  25,000  population  which  have  adopted  the 
commission  method  of  dealing  with  the  utilities  may  sur- 
render their  rights  and  come  under  the  state  commission 
control;  (6)  cities  of  more  than  25,000  operating  under  a 
local  commission  to  have  jurisdiction  only  over  the  local 
utilities  within  municipal  limits;  (7)  regulation  of  the  issu- 
ance of  all  stocks,  bonds  and  securities  of  all  corporations, 
local  utilities  or  otherwise,  to  belong  to  the  state  commis- 
sion;  (8)  the  act  not  to  apply  to  municipally  owned  utilities 
in  any  city,  such  as  water-works,  gas  and  electric  plants ; 
(9)  the  powers  of  the  commission  to  be  made  plenary  and 
applicable  to  all  public-service  corporations  of  every  kind 
and  character  in  Illinois;  (10)  the  commission  to  have 
authority  to  regulate  the  service  of  all  public-service  cor- 
porations with  particular  respect  to  schedules,  quality  of 
service   and    rates. 


New  Public  Service  Utilities  Measure  for  Ohio 

It  is  said  that  an  entirely  new  public  service  bill  will  be 
presented  to  the  Ohio  Legislature  in  time  for  action  be- 
fore adjournment.  Representative  Mills,  of  Cleveland,  is 
to  report  the  substitute.  It  will  provide  for  the  physical 
valuation  of  properties,  as  originally  advocated  by  Gov- 
ernor Cox,  and  it  is  believed  that  this  will  be  left  to  the 
Interstate  Commerce  Commission,  which  is  to  make  a 
valuation  for  the  United  States  government.  The  bill  will 
not  include  any  changes  in  the  present  law  relating  to  the 
indirect  control  of  local  companies  by  means  of  appeal  to 
the  Public  Service  Commission  when  the  municipality  and 
company  fail  to  agree  upon  an  extension  or  renewal  01 
franchise.  It  is  said  that  Mayor  Baker  of  Cleveland  and 
other  home-rule  advocates  believe  that  the  amendment  to 
the  constitution  adopted  last  summer  is  self-operative  and 
that  under  its  provisions  supervision  over  local  public- 
service  corporations  will  be  denied  without  putting  a  spe- 
cial negation  in  the  statute. 


Oklahoma  Utilities  Bill 

Although  the  Corporation  Commission  of  Oklahoma  has 
been  in  service  several  years,  some  doubt  has  been  ex- 
pressed concerning  its  powers  over  electric-lighting  and 
railway,  gas  and  water-supply  companies,  and  the  com- 
mission has  therefore  hesitated  to  give  orders  regarding 
rates  and  other  subjects  in  connection  with  the  operation 
of  such  plants.  To  define  the  commission's  powers,  a  bill. 
prepared  under  the  authorship  of  the  commission's  secre- 
tary, was  recently  passed  by  the  Oklahoma  Legislature 
and  signed  by  the  Governor. 

This  special  statute  gives  the  corporation  commission 
ral  supervision  over  all  public  utilities,  with  power 
to  fix  and  establish  rates  and  to  prescribe  rules,  require- 
ments and  regulations  affecting  their  services,  operation 
and  management  and  the  conduct  of  their  business."  Al- 
though municipal  plants  of  all  kinds  are  explicitly  excluded 
from  coming  under  the  provisions  of  the  new  law,  the  com- 
mission has  with  respect  to  privately  owned  utilities  "full 
visitorial  and  inquisitorial  power  to  examine  such  utilities 
and  keep  informed  as  to  their  general  condition,  their  capi- 
talization, rates,  plants,  equipments,  apparatus  and  other 
erty  owned,  leased,  controlled  or  operated,  the  value 
ime,  the  management,  conduct,  operation,  practices 
and  service,"  with  respect  to  the  adequacy,  security  and 
accommodation  afforded  by  their  service  as  well  as  their 
compliance  with  the  provisions  of  the  act.  The  commis- 
sion is  also  to  have  powers  to  specify  accounting  methods 
and  to  institute  examinations,  meter  tests,  etc. 

The  committee  in  the  State  Senate  recommended  inser- 
tion  in   the   bill   of  an   amendment   providing  that    in   case 
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the  owner  or  operator  of  any  public  utility  is  engaged  in 
carrying  on  any  other  business  in  connection  with  the 
operation  of  the  Utility  the  commission  may  require  the  cost 
of  operation  and  gross  revem  joint  business  to 

bi    kepi  a     pn   cribed  by  the  commi  oper- 

ating expenses  and  gross  revenues  oi  thi   public  utilil 
be  ascertained.  ' 

On  the  la   I  1    legislative  si 

who  introduced   the   bill,  offered   an   amendment    brii 

municipal  plants  lei    thi    jurisdiction  1 

but  this  measure  failed  by  one  vote.     At  the  present  spe- 
lias  been  con  minor 

bringing   before    the    Legislature 
e,  although   it  is  hoped   ti 
nun!    passed    two   years   hence.     The    municipal  plant    pro- 
vision  was  omitted   in   the   original   draft 

opposition 
and  it  did  nol  «  anl  to  put  the 
bill  in  jeopardy  on  account  of  a  single  provision. 


Organization  of  Missouri  Public  Scr\  ice  Commission 

G01  '     ''!;:"    oi    '  1  ■  on  April   13  that 

11    had    j<  1  ided  on   four  of  the  fi\  1  new 

Service    <  Commission.      1  hi   e    appi  1 
it     fohn  M     Atkinson,  of  Doniphan,  former  Assistant 
Attorney  '  leneral .  Mr.  John  ECenni  sh,  1 1 

iinr   Supreme   Court   judge;    Prof.    I!      B  of   '  olum- 

ln.i,  dean   of  the  engineering   department  of  thi 
of  Missouri,  and  Mr.  Frank    V  Wightman,  oi   M   nett,  who 

vo   of 

the  four  g<  n  mocrats  in  politics,  and 

ire  Republicans.     It  is  said  thai  the  fifth  man  will  be 
a  I  democrat.    Mr.  I     I    1  lean,  of  Di 
probable  al  toi  nej    for  the  commission      1  rted  thai 

M 1     1 1 '     \l    Bi  idbury,  until  r<  1 

Board  of  R 
w  hich  '.-.  enl  <  mi  . ,  i  exi  ti  pril  1 5,  will  bi 

oi  the  new  commi    1 

1    is  $5,500,   those   of   t  h 
$4,500  and  The  commission  w  ill 

lish  In  adquai  tei     in  the  temporary  capiti  il 
It    is    said    that    Kansas    City    will    probably    make    thi 

rids  upon  tin  ii  the  commission,  as  there  is 

trouble  there  with  the  street-railwa 

ianj        1  ii.     Mi    ouri   >V    Kansas     1  elephi mi 
tpplication  for  authority 


Public  Service  Commission    News 
Mass 
1  ban  man  Barki  ric  1  .ighl  <  'ommis- 

public 

lighting  on    ruesday  and  advocated  that  all  companii 
ducing  electricity  for  any  purpose  what'  1  under 

the    supervision    and    regulation    of    thi     board.       il' 

out  thai  the  time  is  near  when  i:  ectricity  for 

lighting    will   be  but   a  minor   pari   0 

distribution  and  stated  thai  1!  cation  of  the 

laws  would  do  much  to  clarify  the  existing   statuti 
give  the  commission  uniform  powers  over  all 

ompanies,     I  Chairman   Bar!  er  also  said   that    tl 
posed    extension    of    1I1.       1  1     such 

comp  lling  hydroeleqtrii 

e  would  not  hampet   theii    prosperity   but  would  ti 
the  securities  of  such  concerns  additional   value  on 
inl  oi  the  added  stability   accompanying  propel 
latiou. 

New   n'imik  Commissi 

Mom    oi    the   large   railroad   companies  centering   111    New 
Citv  and  the  manufacturers  and  distributers  ■ 


tricitv    were    represented    at    a    hearing   before    the    Public 
Service  Commission  for  the  First  Distri  ,-ition 

adopted  by  the  commis  code 

of  rules  to  insure  pubh' 

all  departments  of  companies  either  producing  or  operating 
with  electricity.     A  code  of  thirty-one  rules,  drawn  up  by 
;ineer  for  thi  .ice  Commission, 

was  submitted  and  the  repr<  sental  asked 

to   subl  I   be   applical' 

their  respecti 

To  facilitate  the  movement  of  coal  between  its  plant  and 
the    I  ompany,    the    East    Hampton 

mpany  intci  witch  track 

and  has  filed  an  application  with  the  Pul 
'i   for  the 
of  bond-  and  appl)    tl 

ion.    At  the  present  time  the  light- 
ing compan 
these  points. 

Ihii  \Kl<> 

The 
1  Intario  submitted 

a  complete  1  • 
of  the 

municipal  advising  and  hydraulic  in 
>    -together  with   a  detailed   statemei 

The  total  capital  expenditun       •   announced  by  the  chair- 
man tWO  in1 
of    which    $ 

tran.M  The    pro- 

vincial expenditure  duri  cur- 

ance  to  municipal 

aion. 
cost   and  sale  of   energy   are   illustrated   in   thi 
nthly  consumptioi 

each  of  the  municipalities  in  tl 

1    the  municipal  departn 
ered  with  n  nicipality  thai 

Iraulic 

I  in  sufficienl  quantity. 


Current  News  Notes 

Dam 

itrick,  district 
em  Union  Teh  graph  Compan)    ii 

have  said  th 

in  making  temporary   repair-.     It  is 
will  amount  to  over   - 

.'d  condition- 
nient  of  the 
in   a    local   paper   not 

the  telephon 

phone-   havi 

to  put   them 

convenient    For  our  so 

we  shall  be  verj  grateful  if  th 

to  our  office." 
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Wireless  in  Flood  Region. — A  wireless-telegraph  sys 
tern  for  Hood  relief  work  is  to  be  opened  at  Vicksburg, 
Miss.,  by  the  United  States  Signal  Corps.  Wireless  sta- 
tions will  be  located  in  remote  sections  which  are  liable 
to  be  cut  off  from  other  communication  b)    high  water. 

*  *     * 

Public  Service  Commission,  Second  District,  New 
York,  to  Retain  Control  of  Telegraph  and  Telephone 
Companies. — The  Fitzgerald  bill  transferring  the  jurisdic- 
tion over  telephone  and  telegraph  companies  from  tin- 
Public  Service  Commission  of  the  Second  District  to  the 
Commission  of  the  First  District,  New  York,  was  de- 
feated in  the  Senate  on  April   15. 

*  *     * 

Students  Aid  in  Rebuilding  Hamilton  (Ohio)  Plant. 
— The  University  of  Cincinnati  shortly  after  the  flood 
detailed  Prof.  A.  Wilson  and  six  senior  students  of  the 
electrical  course  to  go  to  Hamilton,  Ohio,  and  assist  in  the 
rehabilitation  of  the  power  plant  and  water-works  there. 
The  students  rendered  valuable  assistance  in  getting  both 
systems  in  operation  again  within  the  week. 

Report  of  Railroad  Commission  of  GEORGiA.-^-The 
Railroad  Commission  of  Georgia  has  issued  its  1912  re- 
port on  the  street  railway,  gas  and  electric  corporations 
operating  in  the  State  for  the  year  1912.  The  statements 
of  forty-eight  public  utilities  are  included,  and  of  these 
only  four  show  a  deficit.  The  companies'  gross  earnings 
for  the   year  were   $9,998,490,   against  $8,868,223   in    191 1. 

*  *     * 

Federal  Department  of  Public  Works  Proposed. — At 
the  National  Drainage  Congress  in  St.  Louis  on  April  10 
Mr.  Isham  Randolph,  the  well-known  engineer  of  Chicago, 
suggested  that  the  national  government  needs  a  department 
of  public  works,  the  head  of  which  should  have  a  seat  in 
the  President's  Cabinet.  Mr.  Randolph  holds  that  the  regu- 
lation of  the  flood  waters  is  a  federal  duty  and  that  this 
duty  could  be  carried  out  by  the  government  department 
which  he  suggested. 

Telephone  Company  Ousted. — The  controversy  over 
rates  assessed  against  mutual  telephone  companies  in 
Henry  County,  Ohio,  by  the  Napoleon  Telephone  Company, 
and  dissatisfaction  with  the  latter's  service  in  Napoleon, 
culminated  in  the  passage  of  an  ordinance  terminating  the 
company's  franchise.  The  ordinance  was  classed  as  an 
emergency  measure  and  will  go  into  effect  on  May  13.  The 
telephone  company  was  organized  a  year  ago  and  lias 
about  1000  telephones  besides  exchanges  in  six  villages  in 
Henry  County. 

*  *     * 

Electrification  of  Railway  Terminals  Again  Under 
Discussion  in  Chicaco. — The  electrification  of  the  rail- 
road terminals  of  Chicago  is  a  subject  that  has  been  up 
for  discussion  in  that  city  intermittently  for  the  last  ten 
years  or  more.  A  new  City  Council  came  into  office  on 
April  14,  and  one  of  its  first  acts  was  consideration  of  an 
ordinance  introduced  by  Alderman  Long  requiring  all  rail- 
road companies  to  operate  their  cars  by  power  other  than 
that  of  steam,  or  in  such  a  manner  as  not  to  produce  smoke 
or  noxious  gases.  This  ordinance  set  July  1,  1914.  as  the 
date  for  the  electrification  to  be  completed.  Tt  was  referred 
to  a  new  aldermanic  committee  known  as  that  on  railwa) 
terminals,  of  which  Alderman  Geiger  is  chairman. 


SOCIETY  MEETINGS 

Coming  Rejuvenations. — A  rejuvenation  of  the  Jovian 
Order  will  be  held  on  April  24  at  Waterloo,  la.,  during  the 
convention  of  the  Iowa  Electrical  Association.  Mie  next 
rejuvenation  in   St.   Louis  will  be  held  on   May  23. 


Chicago  Section  of  Electric  Vehicle  Association. — 
The  annual  meeting  and  banquet  of  the  Chicago  Section 
of  tlie  Electric  Vehicle  Association  will  be  held  on  the  eve- 
ning of  May  6.  Officers  for  the  ensuing  year  will  be 
elected   at   that   time. 

Jovian  Activity  in  Philadelphia. — Following  a  lunch- 
eon which  drew  a  large  number  of  Jovians  to  the  Bingham 
Hotel.  Philadelphia,  on  Thursday  of  last  week,  a  dinner 
and  rejuvenation  were  held  at  the  Continental  Hotel  on 
Friday  evening,  April  11.  The  arrangements  were  under 
the  supervision  of  Statesman  J.  Crawford  Bartlett  and  in- 
cluded an  enthusiastic  reception  to  Jupiter  Frank  E.  Watts. 

Spring  Meeting  of  New  England  Section,  N.  E.  L.  A. 
— In  place  of  the  usual  spring  convention,  the  executive 
committee  of  the  New  England  Section  of  the  National 
Electric  Light  Association  has  voted  to  hold  an  informal 
dinner  and  ''get  together"  meeting  at  the  American  House, 
Boston,  Mass.,  on  the  evening  of  May  2.  The  dinner  will 
take  place  at  6.30  p.  m.,  after  which  two  addresses  will  be 
given  by  speakers  not  yet  announced.  Miss  O.  A.  Bursiel, 
149  Tremont  Street,  Boston,  Mass.,  is  secretary  of  the  New 
England  Section. 

Jovian  Rejuvenation  at  Chicago. — At  a  rejuvenation 
held  April  15  at  the  Hotel  Sherman,  Chicago,  67  candidates 
were  initiated  into  the  Jovian  Order.  Statesman  G.  C. 
Richards  had  charge  of  the  affair,  the  attendance  at  which 
numbered  162.  At  the  luncheon  following  the  ceremonies 
Mr.  A.  A.  Gray  officiated,  and  Mr.  Sam  A.  Flobson,  past 
Jupiter,  spoke.  A  cabaret  show  closed  the  evening's  en- 
tertainment. Statesman  Richards  has  announced  the  plans 
for  the  Chicago  rejuvenation  to  be  held  in  connection  with 
the  National  Electric  Light  Association  convention  in  June, 
when  the  Chicago  Jovians  expect  to  entertain  2000  mem- 
bers of  the  order.  The  ballroom  and  casino  at  "White 
City"  have  been  reserved  for  the  occasion. 

*  *     * 

Organization  of  Peoria  Electric  Club. — At  a  meeting 
of  electrical  men  of  Peoria,  111.,  held  on  April  5,  the  Peoria 
Electric  Club  was  organized  with  the  following  officers: 
President,  Mr.  C.  A.  Hoppen,  Peoria  Gas  &  Electric  Com- 
pany ;  vice-president,  Mr.  W.  E.  Wolgamott,  city  electri- 
cian; secretary,  Mr.  E.  H.  Joseph,  Mills  Electric  Company; 
treasurer,  Mr.  Charles  E.  Stapp,  Stapp  Electric  Company ; 
executive  committee,  Messrs.  H.  J.  Vance,  Illinois  Traction 
System ;  Louis  B.  Van  Nuys,  Central  Electric  Company  of 
Peoria;  T.  E.  Keltner,  Central  Union  Telephone  Company, 
and  T.  D.  Buckwell,  Peoria  Gas  &  Electric  Company.  The 
initial  membership  consists  of  thirty  of  the  representative 
electrical  men  of  Peoria.  Meetings  will  be  held  on  the 
first  and  third  Saturdavs  of  each  month  at  the  Jefferson 
Hotel. 

*  *     * 

Program  of  Iowa  Electrical  Convention. — The  thir- 
teenth annual  convention  of  the  Iowa  Electrical  Associ- 
ation (now  affiliated  with  the  National  Electric  Light  Asso- 
ciation )  will  be  held  in  Waterloo.  la.,  April  23  and  24.  The 
morning  session  of  April  23  will  be  devoted  to  routine 
business.  In  the  afternoon  there  will  be  papers  by  Mr.  E. 
M.  Walker,  of  Dubuque,  on  "Welfare  Work."  and  by  Mr. 
C.  W.  Drake,  of  Pittsburgh,  on  "Off-Peak  Possibilities." 
In  the  evening  there  will  be  a  banquet  and  social  entertain- 
ment. Two  sessions  will  be  held  on  Thursday,  and  papers 
are  scheduled  as  follows:  "Feeder  and  Voltage  Regula- 
\lr.  V.  A.  Hain,  Chicago;  "Rural  Line  Extensions," 
Mr.  John  M.  Drabelle.  Cedar  Rapids;  "High-Tension 
Transmission  Lines."  Mr.  H.  W.  Garner,  Oskaloosa; 
"Operation  of  High-Tension  Lines,'.'  Mr.  Rufus  Lee,  Cla- 
rina;  "Keokuk  Hydroelectric  Development."  Mr.  Dexter 
iper,  Keokuk. 
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Central-Station  Practice  at  Cambridge,  Mass. — I 

Installation  of  low-pressure  turbo-units  in  extending 
the  generating  facilities  of  original  reciprocating- 
engine    plant     Test    of    625-kw    low-pressure    turbine 


ON'K    hi     the    mo  t    progri  . !  station    01 

ganization  1    in    New     I  ngland    is    the    1 
(Mass.)    Klcctric    Light    pan 

•'i  total  population  "i   ab 00  nunic- 

ipalities  oi   Cambridge  and    Belmont,   foi  oi   the 

iiinsi  important  groups  oi  consumers  oi  eleetrii     ervice  in 
the  Greater  Boston  ilistrict. 

As  the  seat  of  Hai I  !  Diversity  and  Radcliffe  1  ollege 

and   the    future    home   of   the   Massachusetts    Institute  of 
ITeclinology,  the  city  of  Cambridge  is  known   throughout 
the  educational  world  -is  an  intellectual  1-.1  j.it .-•  1 .  as  th< 
sessor  of  a  historic  past  the  community  is  one  oi  the  most 
noti  'l  tourist  centers  of 
America,  and  as  a  cen 
iii  of  diversified  manu 
Ea<  1  ures  it  1  u  r  n  i  thi 
□ the  must  varied 

OUtpUtS  of  riiiui In  il 

to  be  found  in  an 
of  the  same  size  in  the 
country.     Its     intimate 
connection  with  Boston 
proper,    w  hich    lit  s   on 

till'  opposite  side  oi  the 
(  diaries  R  1  v  e  r  and 
which  looks  upon  the 
1  Fniversity  City"  as 
one  hi  the  nearesl  of 
its  residential  suburbs, 
is  a  striking  featui  1  oi 
us  social  and  indusl  1  ial 
life. 

I'  li  e  central-station 
service  of  <  .uubridgc 
is  correspondingly  va- 
ried. \t  present  there 
are  314  manufacturing 

establishments  in  the  city,  employing    21,0  is  and 

having  a  yearlj  payroll  of  about  $11,500,000  rh<  value 
of  the  city's  manufactured  products  is  now  about  $60 
000  pei  annum  and  there lifferent  lines  of  manu- 
facturing earned  on  m  the  imv.h  !  1 1  ■  assessed  valuation 
is  now  $1 1. (.000. 01  ii  1  and  the  \  .i  1  u.  of  unassessed  property 
is  $40,000,000. 

History  op  Can  <  n  r 

The  1  .mil. 1  idge  Electric  Ligl  01  ated 

in  1SS0,  with  a  capital  ol  $60, ill  of  the  interest 

ned  in  the  suburbs  of  Boston  b)  the  greater  security 
in  life  and  propi  rty  in  that  city  afforded  b  light- 

ing.    B)   the   fall  of  [887  thi    1  iras  supplying  sev- 

even  public  and  seven  commercial  are  lamps  and  847 
incandescent  lamps.     B)    ran    t,   1913,  the  total  con 

of  the  system  bad  risen  to  93,648  ;o  watt  equivalents  in 
carbon  lamps.  18,463  \o  watt  equivalents  m  tungstens, 
bp  in  electric  motors  and  130  kw  in  energy-consumin; 

pliances  of  small  individual  rapacity,  there  being  306  motor 

mers  and  3280  lighting  customers.     The  capital  stock 
of  tbc   Cambridge   Electric    1  ighl    •  in   the   latter 

dale    was    $851 

The  first  station  of  the  compam   was  a  small  plant  near 
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too-hp    \n  agine  and  a 

New  York  S  I.  making  a  total 

140  hp.     I  !  lighting  used  was 

known  as  thi  rovi  d  un- 

Factory.     The    foundations   of   tbc   building   were   un- 
for  the  small  engii 
In  iss-  thi   company  purchased  a  tract  of  land  adjoining 
the  Charles  River  on  Western  Avenue  an  brick 

ost  of  about  $200,000.    This  was  occupied 
in  the   fall  01    (888.     It  contained  at  first   four  125-hp  hori- 
zontal-return      tubular 
boilers,   to   which   were 
more 
of  thi  The 

•  d  up 

plant 
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\1I   of  t' 

notable    advance    in 
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In    [887    the   company    furnished   the   en 
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foundations  and  is  ioo  ft.  by  165  ft.  in  plan,  its  height  be- 
ing 85  ft.  At  present  the  space  between  the  station  and  the 
river  is  occupied  by  a  coal  pocket.  Eventually  the  com- 
pany's coal-storage  facilities  will  be  located  upon  land  bor- 
dering Broad  Canal,  and  the  space  between  the  station  and 
the  river  will  be  provided  with  a  lawn  and  shrubbery. 

Rating  of  Plant 

It  is  noteworthy  that  the  present  installation  of  engines 
and  low-pressure  turbines,  the  latter  representing  one  of 
the  first  applications  of  its  kind  in  central-station  practice 
in  the  East,  has  been  made  without  enlarging  the  building 
from  its  original  dimensions.  The  plant  to-day  contains 
eight  Babcock  &  Wilcox  boilers,  each  of  440-hp  rating;  two 
600-kw.  one   1500-kw  and  one  2000-kw  vertical  cross-com- 


the  top  and  are  passed  through  the  boiler  room  so  far  as 
possible  without  doubling  back  upon  their  paths  except 
when  moved  out  for  refilling.  About  60  tons  of  bituminous 
coal  are  at  present  burned  daily  in  the  plant,  the  output  at 
the  switchboard  being  about  40,000  kw-hr. 

Under  the  boiler-room  floor  and  below  the  grates  an  ash 
tunnel  8  ft.  wide  extends  the  full  length  of  the  building. 
On  this  narrow-gage  track  runs  an  ash  car.  Ashes  are  dis- 
charged through  hoppers  into  the  car  and  raised  in  the 
latter  on  a  hydraulic  elevator  to  the  ground  level,  whence 
teams  remove  them  to  dumps.  All  ashes  are  weighed  be- 
fore being  disposed  of  outside  the  building.  Draft  for  the 
stoker  installation  is  provided  by  two  75-hp  motor-driven 
fans  in  the  boiler  room.  Natural  draft  is  furnished  by  a 
brick  chimney  255.5  ft-  h'gh  and  9  ft.   in  inside  diameter 


-ft —  Turbo  Jzxc/fers 
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FIG.   2 PLAN   VIEW   OF   STATION 


pound  condensing  engine-driven  unit,  and  two  low-pressure 
turbo-generators  of  625-kw  and  1500-kw  rating,  the  smaller 
outfit  being  connected  to  the  exhaust  of  one  of  the  600-kw 
sets  and  the  larger  to  the  1500-kw  engine  exhaust.  The 
total  rating  of  the  station  is  6825  kw. 

Coal  is  delivered  at  the  station  by  barges  and  is  handled 
by  a  steam  crane  which  unloads  into  a  storage  area  holding 
about  8000  tons.  From  the  coal  pocket  the  fuel  is  trans- 
ported, over  a  track  of  20-in.  gage,  to  the  boiler  room,  in 
hand-cars  of  2300-lb.  capacity,  twenty-four  of  these  cars 
being  in  service.  '  The  boilers  are  installed  in  four  ban 
in  a  single  row  facing  a  firing  aisle  about  13  ft.  wide,  two 
narrow-gage  tracks  being  carried  past  the  batteries. 

The  tracks  are  provided  with  cross-overs  and  a  set  of 
platform  scales  upon  which  all  fuel  is'  weighed  and  then 
hand-fired  into  the  hoppers  of  an  installation  of  Taylor 
three-retort  stokers  recently  added  to  the  station  equipment. 
The  coal  cars  are  usually  filled  to  a  level  about  12  in. 


carried  on  a  solid  concrete  foundation  25  ft.  square  at  the 
top,  44  ft.  square  at  the  bottom  and  14  ft.  deep. 

Boiler   Auxiliary   Equipment 

Between  the  adjacent  pairs  of  boiler  batteries  in  the  cen- 
ter of  the  boiler  room  are  installed  two  Green  fuel  econ- 
omizers with  motor-driven  tube  scrapers.  The  chimney  is 
located  outside  the  building  on  the  side  of  the  boiler  room 
away  from  the  engines,  and  a  direct  by-pass  is  provided 
around  the  economizers.  In  the  space  at  the  ends  of  the 
boiler  batteries  under  the  chimney  flues  are  two  Blake  65-in. 
by  8-in.  by  12-in.  duplex  outside-packed  feed  pumps,  each 
capable  of  providing  water  for  8000  hp  of  boilers. 

The  pumps  draw  water  from  the  city  mains  through  a 
receiving  tank  in  the  basement  which  also  holds  water  from 
the  turbine  hot-wells.  City  water,  used  mainly  for  make-up 
service,  is  taken  at  about  40  lb.  pressure.  After  the  water 
leaves  the   feed  tank  it  passes  through   the  heaters,   which 
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are  all  of  the  American  "Whitlock"  type,  and  al 
the  economizer  tubes,  into  the  boilers.  In  case  of  accident 
or  repairs  to  either  economizer  or  to  any  of  the  heaters 
the  equipment  can  be  cut  out  and  the  water  delivi  red  more 
or  less  directly  to  the  boilers  from  the  pumps.  The  heaters 
include  a  2001,  hp  outfit  in  the  boiler  room,  which  "receives 
ili'    1  xhaust  from  the  auxiliaries  in  the  usual  manner,  and 
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two  engine  exhaust  heaters  of  500-hp  and  2000-hp  rating 
through  which  the  feed  water  is  passed  on  its  way  to  the 
boilers. 

The  boilers  are  equipped  will'  SUpi  oper- 

ated at  a  normal  steam  pressure  of  165  lb.,  the  -uperheal 
being  about  150  deg.  Fahr.  They  are  piped  with  water- 
column  alarms  arranged  to  sound  a  whistle  in  1  1  1  the  water 
level  runs  low  or  high.  The  furnaces  are  about  7  ft.  by 
')  ft.,  and  the  stokers  are  operated  b\  two  [0-hp  Sturtevant 
engines.  In  the  year  ended  June  30,  1912,  the  plant  con- 
sumed 15,154  tons  of  bituminous  coal  costing  $4.06  per  ton 
delivered  at  the  stokers.  The  cost  of  unloading  the  fuel  at 
the  barges  and  handling  in  the  cars  above  mentioned  was 
32  cents  per  ton  \  Spencer  automatic  damper  regulator 
installation  is  located  in  the  boiler  room,  which  regulates 
within  2  lb.  above  or  below  normal.  A  5-ton  hand-operated 
crane  serves  the  boiler  room. 

From   each   boiler  an   8-in.   pipe  carries  the   steam  to  a 

10  in.  cast-gun-metal  headei  running  along  the  rear  wall 
above  the  boilers  At  the  bend  where  i  ich  pipe  1>  ivcs  the 
boiler  is  .in  8  m.  valve  and  thi  !  Iso  provided  with 
sectionalizing  valves.  Am  10  it.  of  pipe  may  thus  be  cut 
out  of  service.  From  the  mam  the  steam  i-  led  to  a  receiver 
tor  each  engine,  These  act  as  steam  reservoirs  and  facili- 
tate the  maintenance  oi  mil  pressure  at  the  throttle. 
\t  tin-  bottom  of  each  receiver  i-  a  drip  pipe  connected  with 

.1  Holly  return  System  in  the  basement  which  delivers  high- 
pressure  condensation  back  into  the  boilers.  All  the  con- 
ons  in  the  steam  piping  system  are  by  Van  Stone  joints 
with  copper  gaskets  I  he  piping  1-  insulated  against  heat 
losses  by    i.s  in.  magnesia  covering.     The  total  height  of 

the  boiler   room   is  about  on    t:  ■  .leeway  about    to 

11  wide  is  provided  at  the  rear  to  facilitate  inspection  and 
repairs. 

Engine  Room 
l  he  engine  equipment  consists  ^i  tour  Mcintosh  8  Sej 
niour  vertical  cross  compound  condensing  outfit-    each  di- 
rect-connected to  .1  revolving  Geld  General  Electric  60-cycle, 
1300  volt,  three  ph  11  running  at   1  10  r  p.m.   Two 


600-kw   units   are   installed,   one   exhausting   into   a   625-kw 

•  ctric   low-pressure   turbine   and   the   other  into 

e  jet  condenser.     The  1500-kw  set  above  mentioned 

exhausts  into  a  low-pressure  turbine  of  the  Parsons  type, 

rated  at  1500  kw.      The  2000-kw  set  exhausts  into  a  Blake 

jet  condenser.     Surface  condensers  are  used  on  each  of  the 

low-pr  mailer   installation   being   pro- 

.sith  Worthington  apparatus  and  the  larger  one  with 

Westing 

The  low-pressure  turbini  -  drive  alternators  delivering  60- 
cyclc  energy  at  2301  _-ine  set  is  provided  with 

a  flywheel  in  addition  to  the  revolving-fke  The 

cylinder   dine  ilie   two   smaller   ei 

by  38  m.  bj   42  in.;  of  the  [<  in.  by 

and   of  the  2000-kw   set,  36  in.  bj 
Each    low-pressure   turbine   is   provided   with    a 
supply    pipe    and    an    automatic    valve    which    admit    steam 
from  the  boilers  in  case  of  an  insufficient  supply  from  the 
associated  engine. 

Irawn   from  the  <  barb 
all  tile  unite        \  concrete  intake  4.;   ft.  in 
the  river  water  into  a  concrete  well    [0   ft.   in  dl 
25    fi  which   three  suction   pi] 

and  20  in.  in  diameter,  lead  to  the  condensers.      II 
densers  of  the  two  -mailer  .  • 

10  in.  pipe,  the    14-m.  pi]  i   the 

largest  engini       Vn  8-in.  auxiliary  line  supplies  water  for 

rvice,  1m. 11111-  cooling  purposes  and  incidental   - 

Although  the  (  harles  River  has  been  dammed 

I    for  several   years   and   1-  consequently   no  lot;. 

tidewater  stream,   its  water-  I 

boiler  feeding  in  Cambri 

All  auxiliaries  in  tie    statioi     ir<        genei  to  de- 

their  exhausts  into  tin    low-pressure  turbine  installa- 
ind  in   the    future  it   1-  planni  cl  th« 

liau-i    piping   si     'bat  the  dischargi 


such  apparatus  can  b< 

bine,  a 
ent.     All  ti 
baust    beadi 
The  engij 

desired. 
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Adoption  of  Low-Pressure  Turbine 

At  this  point  a  resume  of  the  more  important  points  in- 
volved in  the  adoption  of  the  low-pressure  turbine  installa- 
tion may  properly  be  included.  The  initial  investigation 
was  conducted  about  four  years  ago  by  Prof.  I.  N.  Hollis 
of  Harvard  University,  consulting  engineer  for  the  Cam- 
bridge Electric  Light  Company,  and  the  selection  of  low- 
pressure  equipment  and  such  tests  as  have  thus  far  been 
made  upon  it  have  been  in  his  immediate  charge.  The  dis- 
cussion given  below  and  the  test  data  printed  are  obtained 
from  reports  submitted  by  Professor  Hollis  to  the  com- 
pany and  from  a  paper  by  Mr.  Walter  R.  Eaton,  electrical 
engineer  of  the  company,  before  the  New  England  Section 
of  the  National  Electric  Light  Association.  The  engineer- 
ing work  in  connection  with  the  installation  of  the  low- 
pressure  turbines  and  piping  within  the  station,  and  includ- 
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FIG.   5 PIPING   DIAGRAM    FOR   625-KW   LOW-PRESSURE   TURBINE 

ing  various  changes  in  the  switchboard  equipment  and 
apparatus,  has  been  carried  out  with  the  assistance  of  Hol- 
lis, French  &  Allen  Hubbard,  engineers,  of  Boston. 

At  the  time  the  investigation  began  there  were  four  en- 
gine-driven generators  in  the  station,  and  these  were 
designed  to  run  with  a  possible  overload  of  50  per  cent  for 
a  short  time.  This  gave  an  overload  output  of  about  6750 
kw.  The  steam  was  then  taken  from  the  boilers  at  about 
145  lb.  pressure  and  exhausted  into  ordinary  jet  condensers 
after  passing  through  a  heater.  The  condensed  steam  and 
the  injection  water  were  removed  from  the  condensers  by 
an  ordinary  bucket  air  pump  in  each  case.  The  proposition 
at  that  time  was  to  run  the  engines  on  about  15  lb.  back 
pressure,  and  to  utilize  this  in  driving  a  low-pressure  tin 
bine  installation,  this  amounting  to  the  making  of  tin- 
engines  so  connected  into  triple-expansion  units  with  their 
third  cylinders  replaced  by  the  turbines. 

Plan  of  Preliminary  Tests 
In   order  to   determine  with   fair  accuracy  the   possibli 
economy  with  this  combination,  one  of  the  6oo-k\v  sets  w 
run    under   three   back   pressures;    first,   w'th    as   great    a 


vacuum  as  possible  by  speeding  up  the  air  pump ;  second, 
with  a  very  moderate  vacuum,  and,  third,  at  atmosphere. 
It  was  not  possible  to  weigh  the  feed  water  used  under 
these  different  conditions.  Enough  data  were  available 
from  a  previous  test  to  determine  with  close  accuracy  the 
amount  of  steam  used  per  indicated  hp-hour.  This  was 
done,  and  a  combined  card  made  of  the  third  case  in  order 
to  figure  out  the  amount  of  energy  available  for  the  steam 
turbine.  During  the  run  the  exhaust  steam  from  the  air 
pump  and  feed  pump  was  weighed,  in  order  to  determine 
the  expenditure  for  the  auxiliaries.  While  the  main  engine 
was  on  the  atmospheric  pressure,  there  was,  of  course,  no 
exhaust  of  steam  from  the  air  pump.  Table  I  shows  the 
results  of  these  tests. 

TABLE     I ENGINE     TESTS     UNDER     VARIOUS     BACK     PRESSURES, 

CAMBRIDGE,    MASS. 


Indicated  hp 

Kw  load  at  generator.  . 
Lb.  steam  per  ind.  hp-hr 
Lb.  steam  per  kw-hr. .  . . 


13.21 
19  64 


Lb.  steam  per  ind.  hp-hr..  including 
and  feed  pump 


Lb.  steam  per  kw-hr.,  including  air  and 

feed  pump 22 .  2f. 


836 

563 
14.10 
20.96 

14.96 

22.24 


1001 

673 

21.58 

32.07 

21  .94 

32.60 


The  table  shows  that  with  the  greatest  vacuum — 27  in. — 
the  indicated  power  developed  by  the  engine  was  803  hp ; 
with  the  vacuum  of  23.3  in.  the  indicated  hp  was  836, 
and  with  atmospheric  exhaust,  amounting  to  16  lb.  back 
pressure,  it  was  1001.  The  paradoxical  character  of  these 
figures  is  explained  by  the  fact-  that  in  this  case  the  cut-off 
naturally  responded  to  the  greater  demand  for  steam,  and 
consequently  the  power  was  increased  in  proportion  to  the 
demand  at  the  switchboard.  Further,  the  load  was  pur- 
posely increased  during  the  atmospheric  exhaust  in  order 
to  show  that  it  was  entirely  feasible  to  run  the  engine  with 
an  overload.  There  was  no  gain  by  increasing  the  vacuum 
beyond  23  in.  or  24  in.  with  the  station  as  then  arranged,  as 
the  amount  of  steam  used  in  the  auxiliaries  offset  the  gain 
in  the  engine. 

The  steam  per  kilowatt-hour  as  given  represents  prac- 
tically the  total  outlay  of  steam  per  unit  of  output  for  the 
station,  as  shown  in  the  table  for  the  three  conditions  of 
back  pressure. 

The  greatest  amount  of  power  was.  then,  1001  indicated 
hp,  or  673  kw  at  the  switchboard,  obtained  from  one  of  the 
smaller  units.  A  combined  card  was  made,  in  order  to 
enable  the  power  available  for  a  low-pressure  turbine  to 
be  determined  in  case  the  steam  were  turned  into  the  nozzles 
of  such  a  machine  instead  of  being  thrown  away  into  the 
air.  This  power  amounted  to  1069  hp,  which,  added  to  the 
output  from  the  engine,  gave  a  total  of  2070  available  indi- 
cated hp,  or  1392  kw,  as  against  the  normal  output  of  500 
kw  for  which  the  engine  was  designed. 

Investigation  showed  that  this  great  increase  in  power 
could  be  obtained  without  any  further  increase  in  steam 
consumption  than  would  be  obtained  with  the  main  engine 
exhausting  into  the  atmosphere.  It  was  estimated  that  the 
amount  of  steam  per  kilowatt-hour  would  be  15.51  lb.  ex- 
cluding auxiliaries,  or  16.77  lb.  including  the  latter,  the 
allowance  for  auxiliaries  being  the  maximum  obtained  on 
a  run  for  a  vacuum  of  27  in.  These  preliminary  studies 
indicated  a  saving  of  5.47  lb.  per  kilowatt-hour  in  one  unit 
by  the  use  of  a  low-pressure  turbine,  or  a  gain  of  24.6  per 
cent  in  economy  of  operation. 


April  19,  [913 


E  L  E(    I  RICA  I-     W  ORLD 


82s 


Installation  of  625-Kw  Turbine 

In  making  the  installation  the  small  feed-water  heater 
into  which  the  600-kw  engine  set  originally  exhausted  was 
replaced  by  a  Cochrane  separator  and  there  was  also  put 
in  a  625-kw  Curtis  horizontal  mixed-pressure  turbine  run- 
ning at  1800  r.p.m.  ami  exhausting  through  a  28-in'  Wain- 
wright  expansion  joint  into  a  Worthington  surface  con- 
denser. I  lie  turbine  stands  upon  the  floor  with  no  special 
foundation  except  a  reinforcement  of  the  Moor  I  beams  by 
two  vertical  columns  in  the  ba  'incut.  The  condenser  has 
2750  sq.  ft.  of  cooling  surface.     It  is  supported 

...  nt    floor    and    directl)    under    the    turbine,    and    is 
equipped  with  an  inner  cooler  for  drying  air  and  a  li"i 
from   which  the  condensation   is   pumped.      ["he  circulating 
pump  is  a  Worthington  volute  equipment  having  a  rapacity 
of  2400  gal.  per  minute  and  it  is  driven  by  a  0-111.  by  <>  in. 
Blake  engine  running  normally  at  240  r.p.m.     After  pi. 
this  pump  in  service  so  much   foreign  matter  n    ched  the 
condenser   tubes    from   the    river    thai    a   turn    strain.  1 
installed   in  the  intake. 

The  outboard-discharge  pipe  is  about   150   ft.  long  and 
12  in.  in  diameter,     [ts  lower  end  is  watei  sealed  b 
.Hind  below  tin    river  level,  thu    giving  a  siphon  - 
of  circulation.     The  wet-vacuum  pump  is  a  -'-in.  two-stage 

iaiii  1     n       isi  1  I A 1     1  OS  1    COM  PAR]  SON    ON    I         INI 
SURE  AND  HIGH -PR1  .lis 


Total 

Piping 

K\.  it.-r 

Total 

Grand  total 


$18,375 
1,644 

|30,669 
2,700 

5,500 
2,175 


turbine  hoi  well  pump,  driven  by  a  4-hp  Terry  steam  tur 
bine  running  1500  r.p.m.  The  reclaimed  water  from  the 
hot-well  is  sent  to  a  feed  tank  in  the  basement,  and,  as  out- 
lined above,  this  tank  acts  as  a  reservoir  from  which  all  the 
watei  evaporated  by  the  boilers  is  pumped  through  a  hot- 
water  meter.  The  city  water  used  in  the  make-up  is  fed 
into  the  lank  through  a  separate  meter,  to  thai  the  amount 
of  water  required  and  saved  ran  be  determined  .11  any  time 
bj  deducting  the  readings  of  one  meter  from  tho 
the  other. 

Vacuum  is  maintained  m  the  condenser  1>\  a  6  in,  by  14- 
in.  by  12-in.  single,  horizontal,  straight-line  rotative  dry- 
vacuum  pump  with  a  6  in.  suction  and  a  1  -in.  atmospheric 
discharge 

Aki;  \\..i  mini    hi     Pii-i  \.. 

V  shown   m   the  accompanying   diagram    (1  ig     5),   the 
general  piping  provides  that  the  exhaust  of  the  exciter  and 
auxiliaries  can  be  turned  either  into  the  feed-w 
or  to  the  engine  exhaust,  and,  when  the  turbine  throttle  is 

closed,  into  the  atmosphere.  In  addition,  for  testing  pur- 
poses, the  condenser  auxiliaries  have  an  exhaust  into  the 

condenser.  I'\  closing  valve  ./  and  opening  />'  all  the  cx- 
hausl  Steam  is  turned  through  the  separator  into  the  tur- 
bine, and  by  reversing  the  operation  the  steam  ^ih^  through 
the  heatei  s  into  1 "  ning  \  alve  C  and 

closing  /  everything  goes  to  the  atmosphere.  When  P  is 
opened  the  exhausl  from  the  auxiliaries  goes  into  the 
condenser. 

Tabic    II    gives   the   costs   ''i   these   units,   compared   with 
the  estimated  cost   ol   ,1  high  pressure  turbo -generator  of  the 

same  capacity  as  the  combined  unit.    Omitting  duplications, 


the  first  cost  in  round  numbers  for  the  combined  unit  is 
about  $70,000,  which  is  about  two  and  one-third  times  the 
cost  of  a  high-pressure  machine  of  the  same  capacity. 

In  testing  the  engine  and  its  ire  turbine  a  large 

number  of  runs  were  made  through  a  thirty-hour  period 
during  which  the  water  trom  the  condenv  - 

weighed.     The  drains  from  the  receiver  and  separator 
also  weighed  from  time  to  tune  as  seemi 
no  resistance  barrels  wi  runs  at  full  load  were 

confined  to  periods  of  the  day  when  the  load  was  constant. 
I   the  final  run,  which  was  taken  as  giving  the  cor- 
rect tested   water   rate   of   the   turbine,   the   steam  pressure 
near  the  turbi  >lute,  with  moisture  2.46 

■  nt  by  calorimeter  and  a    .  .1.111111  of  O.883  lb.  absolute. 
I  lie   data   in    Table    III    give  ll    results   bearing 

the  economy  of  the  turbine. 

ction  for  mi  taken  from  the  re 

of  the  manufacturer.     This  was  2  per  cent  on  the  steam 
per  kilowatt-houi  mois- 

ture on  of   t  lb    for  every  inch  of  vacuum  was 
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also  made.      The   following   results  are  tabulated   for  the 

corrected    steam   consumption    of    the   turbine 

Steam  corrected  (or  m  .meter,  per  lew-hr.,  It> 

36.02 

Steam  corrected  for  moisture  as  calculated,  per  kw-hr..  lb 34.84 

orrectcd    (or   vacuum    as   calculated,    per    kwhr  .   lb 

\  number  of  runs  were  made  with  the  turbini 
loads,    and    the    more     important    data 
Table  I  \ 

The  tests  showed  th  tl  for  hall  load  I 
tion  is  w  ithin  the  guarantee,  as   *  i  II 

\  comparison  between  tht  'ire  unit  at 

full  load  and  that  obtained   I 
previous    test    ini 
resulting    from   r 

implete  unit  as  n< 
kilowatt-hour,   incl 
condenser,   i  er  kw-hr. 

When  former!) 
without  the  auxii 
hr. ;  with  the  .or  pump 
Taking 

per  kw   hr.  '■ !'  run 

continuously  then  n  tne 

!  the  unit,  making  interest  on 

its  investmi  c  net 

saving  du<  mated 

by  him  I 
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Results  fkom  Practical  Operation 

In  the  practical  operation  of  the  low-pressure  unit  it  has 
been  found  that  the  most  economical  results  are  obtained 
when  the  exhaust  of  the  auxiliaries  is  discharged  into  the 
turbine.     The  tests  showed  that  the  moisture  in  the  tur- 
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FIG.   7 — TYPICAL  DECEMBER  LOAD   CURVE 

bine  should  in  practice  be  kept  down  as  low  as  possible  by 
draining  the  receiver  and  separator.  Any  moisture  entering 
the  turbine  lessens  the  amount  of  dry  steam  on  the  one  hand 

TABLE    III DATA   ON    TURBINE   ECONOMY 


"^=  =            == 

:         -A-  - 

:========<d:==--=====:: 

/  "V    K 

t    ■  3  "        V          == 

'         X             \ 

1 ^=st 

Weight  of  water  from  condenser,  lb.  per  hour 18,398 

Moisture    by    calorimeter,    per    cent 2.46 

Moisture  by  calculation,  per  cent 3.27 

Drain  from  receiver,  lb.  per  hour 173 

Drain   from  separator,  lb.   per  hour 408 

Steam  to  circulating  pump,  lb.  per  hour 475 

Steam  to  wet  vacuum  pump,   lb.  per  hour 250 

Steam  to  dry  vacuum  pump,  lb.  per  hour 150 

Steam  to  all  auxiliaries,  lb.  per  hour 875 

Steam  to  high-pressure  cylinder,  lb.   per  hour 18,104 

Steam  to  low-pressure  cylinder,  lb.   per  hour 17,932 

Steam  pressure  at  engine  throttle,  ga?e,  lb.  pet  sq.  m 158 

Steam  pressure  at  receiver,  absolute,  lb.  per  sq.  in 39.37 

Steam  pressure  at  turbine  throttle,  absolute,  lb.  per  sq.  in 16.77 

Pressure  in  condenser,  absolute,  lb.  per  sq.  in 0.883 

Barometer,    in 29.65 

Temperature  of  steam  at  engine  throttle,  Fahr 421.3 

Superheat  of  steam  at  engine  throttle.  Fahr 51.6 

Temperature   of  steam   in  receiver,    Fahr 260.7 

Temperature  of  steam  at  turbine  throttle,  Fahr 218.5 

Temperature  of  injection  water.  Fahr 68 

Temperature  of  discharge  water,  Fahr 86 

Temperature  of  condensed  steam.  Fahr 90 

Temperature  of  engine  room,  Fahr 95 

Speed    of    main    engine,    in     r.p.m 119.2 

Speed    of    turbine,    in    r.p.m 1.795 

Piston  speed,  in  feet  per  minute 834.4 

Bucket  speed,  in  feet  per  second 425 

Indicated  hp,  high-pressure  cylinder 606 

Indicated  hp,   low-pressure  cylinder 308 

Total  engine  indicated  hp 914 

Percentage  of  power  in  high-pressure  cylinder 66 

Electrical   load  on   engine-driven   generator,   lew 603.5 

Electrical  load  on  engine-driven  generator,  hp 80<) 

Electrical  load  on  turbine,  kw 49.1  5 

Total   load   on   unit  complete,   kw 1.097 

Power  factor,  per  cent 79.56 

Steam  per  indicated  hp-hr.   in  engine,  lb 19.81 

Steam  per  kw-hr.  in  engine,  lb 30 

Steam  per  kw-hr.  in  turbine,  lb 37.28 

Steam    per    kw-hr.    in    unit,    excluding    auxiliaries,    lb le.SS 

Steam  per  kw-hr.  in  unit,  including  auxiliaries,  lb 17.30 

Steam  per  kw-hr.  in  auxiliaries,  lb 0.80 


and  increases  the   resistance  to  the  turbine   disks  on  the 
other. 

Since  the  installation  of  this  unit  the  station  records  have 
been  carefully  examined  and  special  runs  made  to  ascertain 
its  value  under  operating  conditions  and  to  obtain  data  that 
would  help  in  making  future  extensions  to  the  station  along 
the  same  lines.     The  first  winter's  log  of  service  shows  a 


total  saving  of  just  10  per  cent  in  plant  coal  consumption 
compared  with  the  previous  winter.  This  saving  was  attrib- 
uted to  three  causes,  namely,  the  installation  of  automatic 
stokers,  the  efficiency  of  the  low-pressure  turbine  set  and  a 
better  loading  of  the  engines.     The  company's  electrical  en- 

TABLE    IV RESULTS    OF   RUNS    AT   VARYING    LOADS 

Water   from  condenser,  lb.  per  hour 10,949 

Moisture  by  calorimeter,   per   cent 2.25 

Moisture    by    calculation,    per    cent 2.4 

Steam  to  high-pressure  cylinder,  lb.  per  hour 10,493 

Steam  to  low-pressure  cylinder,   lb.   per  hour 10,320 

Indicated   hp,   high-pressure   cylinder 374 

Indicated    hp,    low-pressure    cylinder 133 

Indicated  hp,  total  507 

Percentage  of  power  in  high-pressure  cylinder 74 

Electrical  load  on  engine,  kw 302.5 

Electrical   load  on  engine,  hp 406 

Electrical   load  on  turbine,  kw 256.5 

Electrical  load  on  unit,  total  kw 559 

Power  factor,  per  cent 72.7 

Steam  on  turbine  as  weighed,  per  kw-hr.,  lb 42.67 

Steam   corrected   for   moisture  by   calorimeter,   per   kw-hr 40.75 

Steam  corrected  for  vacuum  by  calorimeter,  per  kw-hr 41.35 

Steam   corrected    for   moisture   by    calculation,    per   kw-hr 40.63 

Steam    corrected    for    vacuum    by    calculation,    per    kw-hr 41.23 

gineer  states  that  the  exhaust  turbine  is  without  doubt  re- 
sponsible for  the  last  two  items  and  should  have  credit  for 
about  one-half  the  saving. 

That  this  is  not  too  large  a  percentage  is  proved  by  a 
week's  run  without  the  turbine,  when  the  coal  consump- 
tion per  kilowatt-hour  increased  6  per  cent.  With  the  unit 
excited  by  a  motor-driven  set,  1200  kw  at  76  per  cent  power- 
factor  is  the  full  capacity  of  the  outfit.  When  excitation 
is  provided  by  the  independent  steam  set  and  its  exhaust  is 
turned   into   the   turbine,    1250   kw  can   easily   be  handled. 


FIG.    8 I5OO-KW    LOW-PRESSURE   TURBINE 

With  a  power-factor  under  76  per  cent  the  capacity  of  the 
turbo-generator  is  not  over  375  kw  to  400  kw. 

Studying  Station  Conditions 

The  results  obtained  from  the  tests  and  operation  of  the 
engine  and  low-pressure  combination  indicate  that  the  most 
important  points  in  the  selection  of  the  complete  outfit  are 
a  study  of  station  conditions,  in  order  to  obtain  the  proper 
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size  and  type  of  turbine  to  give  the  highest  station  effici- 
ency. Further,  the  cost  of  the  outfit  should  be  compared 
with  the  cost  of  a  high-pressure  turbo-generator  of  double 
capacity,  and  unless  the  engine  units  are  in  first-class  con- 
dition, much  can  be  said  in  favor  of  the  high-pressure 
equipment.  For  the  Cambridge  conditions,  which  include 
engines  in  excellent  shape,  an  established  boiler  plant  which 
it  was  not  considered  desirable  to  enlarge  until  absolutely 
necessary  and  an  engine  room  of  restricted  width,  the  utili- 
zation of  the  low-pressure  turbine  idea  was  regarded  favor- 
ably from  the  outset  and  the  purchase  of  a  second  unit  soon 
followed  the  installation  and  test  of  the  first. 

The  accompanying  diagram  shows  a  typical  load  curve 
of  the  plant  for  a  December  day  and  night.  Table  V  shows 
the  net  cost  of  production  at  the  station,  excluding  distri- 
bution, management  expenses,  taxes  and  miscellaneous  costs, 
but  including  fuel,  water,  repairs  and  labor  costs  within  tin- 
plant,  for  the  year  ended  June  30,  1912.  This  cost  repre- 
sents the  bare  expense  of  manufacturing  and  should  not  be 
compared  with  the  selling  prices  of  the  company, 

TABLE    V — MANUFACTURING    COSTS 

Fuel    $61,531 

Oil  and  waste 1.454 

Water   3.637 

Wanes  at  station   19.831 

Station  building  repairs  1,866 

Steam   plant  repairs    6.651 

Electric  plant  repairs   5,465 

Tools  and  appliances,  approximately    768 

Total  (equal  to  0.85  ct.  per  kw-hr.) $101,203 

In  the  above  period  the  plant  delivered  at  its  switchboard 
11,929,427  kw-hr.,  and  the  station  labor  account  listed  the 
services  of  one  chief  engineer,  four  assistant  engineers, 
seven  firemen,  four  coal  passers,  three  oilers,  one  engine 
wiper  and  four  switchboard  men,  or  a  total  of  twenty-four 
in  the  operating  department  of  the  plant.  The  cost  of  coal, 
as  given  above,  was  $4.06  per  ton. 

Recent  improvements  at  the  plant  provide  for  the  reloca- 
tion of  the  operating  switchboard  on  a  gallery  at  one  end 
of  the  engine  room  and  the  installation  at  that  place  of 
fifteen  panels  controlling  all  electrical  circuits.  At  present 
there  arc  seven  lighting  feeders  of  the  2300-volt,  single- 
phase  type,  six  2300-volt,  three-phase  power  feeders, 
one  500-Volt,  direct-current  circuit  and  sixteen  street-light- 
ing circuits  operated  from  constant-current  transformer--  in 
the  station  basement.  Oil  switches  in  the  2300-volt  circuits 
are  placed  under  the  switchboard  gallery  and  two  Tirrill 
regulators  have  been  installed  on  the  switchboard  panels. 

Two  exciter  buses  and  two  2300-volt  buses  are  provided, 
the  equipment  being  transferred  from  one  to  the  Other  in 
case  of  emergency.  Seventeen  constant-current  transform- 
ers are  now  in  service,  ranging  in  rating  from  fifty  lamps 
to  seventy-live  lamps  each. 

A  later  article  will  describe  the  commercial  practice  of 
the  company,  giving  data  upon  its  operation  and  earnings 
on  a  total  and  unit  basis,  and  will  take  up  the  electric- 
vehicle  service  and  meter-testing  facilities,  connected  load 
and  SVStem  data. 


Water  Resources  of  the  Pacific  Coast 
The  Geological  Survey  lias  published,  a--  Water  Supply 

Taper  311,  its  annual  volume  tor  mil  showing  tin-  results 
of  the  measurements  of  the  principal  streams  of  tin-  Pa- 
cific Coast  in  California.  The  field  work  lias  been  carried 
on  by  the  federal  survey  in  co-operation  with  the  State  ol 
California,  and  gaging  stations  were  maintained  during  tin- 
year  at  about  200  points.  These  records  of  the  behavior  of 
rivers  throughout  the  year,  and  year  after  year,  arc  of 
the  utmost  importance  in  the  consideration  of  all  projects 
relating  to  tin-  development  of  water  supply  tor  irrigation, 

power,    etc. 


Electrical  Equipment  of  a  North  Carolina  Mountain 
Resort 

By  H.  Minor  Friend,  Jr. 
In  the  Blue  Ridge  Mountains  of  North  Carolina,  in  the 
southwestern  part  of  the  State,  is  Lake  Toxaway,  an  arti- 
ficial body  of  water   formed  by  placing  a  dam  across  the 


FIG.    I SECTION     IHKoUl.H    l.KNEKATING    STATION 

Toxaway   River.     On   the  bank  of  the   lake   is   a  modern 

summer  resort  known  as  loxawav  Inn,  and  this  is  supplied 
with  electricit)  from  a  small  hydroelectric  plant  utilizing 
the  water  from  the  lake.  The  latter,  which  has  an  area  of 
580  acres  and  an  average  depth  of  Jo  ft.,  is  fed  by  three 
mountain  streams  besides  tin-  nvrr  a  iter  which  it  is  named; 

but  their  How  is  s<>  small  that  no  cofferdam  was  needed  in 
building  the  dam.  After  the  dam  was  completed,  it  re- 
quired   SUC   mouths   tor   the  lake   to   reach   its  present   level. 

The  dam  is  made  up  of  a  co  wall  500  ft.  long 

and  72  ft.  high,  covered  with  broken  stone  and  earth,  and 
a  wagon  road  has  been  constructed  along  the  top  of  it.  The 
spillway  is  constructed  on  a  small  auxiliary  dam  built  at  an 
angle   to   the   main   dam 

I  he  penstock  penetrates  the  dam  near  the  spillway,  6  ft. 
below  the  level  of  the  lake.     At  its  lower  end  the  penstock 


FIG.    2 — MAIV    [i\M    Al  WAY 

divides    into    two    14-in.    pipes    which    lead    through    hand- 
operated   valves   to   the   turbil  .    to   the   irregular 

raphv  of  the  country  in  this  section  it  lia- 
ble  so  to   locate   the  small   stone  power  house  that   a  head 
ired. 
The    present    equipment    of    the    SI  I    two 

ioo-k\  t.     three-pl-  0     Westinghouse 

generators,  driven  by   S.   Morgan  Smith  water  turbines  of 
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the  horizontal  type ;  two  pumps  which  supply  the  oil  pres- 
sure for  the  Lombard  governors,  and  two  commutating 
pole  exciters  rated  at  3  kw,  125  volts,  2620  r.p.m.  Both 
the  pumps  and  the  exciters  are  driven  from  the  shafts  of 
the  turbines  through  belts.  Connections  have  been  pro- 
vided for  operating  the  generators  in  parallel,  but  at  present 


FIG.    3 POWER     STATION     AND    OUTGOING    TRANSMISSION     LINE 

one  machine  is  able  to  supply  the  load  and  one  set  is  held 
in   reserve. 

The  entire  output  of  the  station  is  delivered  at  2300  volts 
to  a  three-phase  line  leading  to  the  hotel.  The  line  is 
constructed  on  35-ft.  wooden  poles  spaced  150  ft.  apartt. 
The  stranded  copper  conductors  are  strung  on  pin  insulators 
on  a  single  cross-arm,  and  at  the  top  of  the  pole  a  stranded 
steel  ground  wire  is  carried.  For  protection  against  light- 
ning a  set  of  multi-gap  lightning  arresters  has  been  in- 
stalled at  the  station  and  at  six  equidistant  points  along  the 
\l/2  miles  of  line.  The  ground  wire  is  connected  to  earth 
at  each  pole  and  at  each  end  of  the  line. 

The  transformer  equipment  at  the  hotel  consists  of  two 
delta-connected  banks,  the  smaller  rated  at  25  kva  each, 
reducing  the  voltage  of  the  line  to  no  volts,  for  lighting 
purposes,  while  the  larger  bank,  consisting  of  three  30-kva 
transformers,  supplies  the  220-volt  motor  circuits.  The 
transformers  are  of  the  Westinghouse  oil-insulated,  self- 
cooled  type.  The  1 10-volt  circuit  supplies  the  lamps  in 
the  200-room  hotel  and  111  the  various  outbuildings,  some 
cooking  utensils  in  the  kitchen  and  the  electric  heaters  with 
which  some  of  the  suites  are  equipped.  The  220-volt  cir- 
cuit feeds  the  motors  of  the  laundry  and  the  refrigerating 
plant. 
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FIG.     4 MOTOR-DRIVEN    LAUNDK\ 

A  15-hp,  three-phase  induction  motor  is  mounted  on  the 
ceiling  in  the  laundry  and  drives  the  line  shaft  which 
operates  all  of  the  machines  and  rolls.  The  smaller  rolls 
are  electrically  heated,  but  the  large  ones  used  for  flat  work 
are  heated  with  steam.  The  laundry  equipment  consists  of 
two  washing  machines,  one  ringer,  one  tumbler,  five  large 


rolls  and  one  set  of  small  rolls.  It  is  claimed  that  one 
attendant  does  the  same  amount  of  work  with  this  installa- 
tion as  was  formerly  accomplished  by  ten. 

In  the  refrigerating  plant  a  15-hp,  three-phase  induction 
motor  drives  a  Frick  ice  machine  which  has  a  daily  output 
of  1250  lb.  of  ice.  The  brine  for  refrigerating  the  several 
cold-storage  rooms  is  circulated  by  a  pump  which  is  direct- 
connected  to  a  5-hp   induction   motor. 

The  installation  was  put  into  service  last  June  and  sup- 
planted an  antiquated  steam-driven  system  which  operated 
at  250  volts.  In  the  near  future  the  line  will  be  extended 
to  encircle  the  lake  and  supply  electrical  energy  to  all  of  the 
cottages  along  the  shore. 


The  Reactance  of  Stranded  Conductors 

By  H.  B.  Dwight 
In  the  calculation  of  transmission-line  constants  it  is 
necessary  to  distinguish  between  stranded  cables  and  solid 
wires,  especially  as  regards  reactance.'  For  example,  the 
reactance  of  a  No.  0000  cable  of  seven  wires  at  60  cycles 
and  with  a  spacing  of  18  in.  is  0.552  ohm  per  mile.  The 
reactance  of  a  solid  wire  of  the  same  sectional  area  is  0.560 
ohm,  or  1.5  per  cent  greater,  while  the  reactance  of  a  solid 
wire  of  the  same  diameter  as  the  cable  is  0.544  ohm,  or  1.5 
per  cent  less  than  the  reactance  of  the  cable. 

It  is  therefore  advisable  to  use  special  formulas  to  calcu- 
late the  reactance  of 
cables.  The  derivation 
of  the  formula  for  a 
seven-wire  strand  is  in- 
dicated in  the  following 
paragraphs,  and  form- 
ulas are  also  given  for 
strands  of  other  num- 
bers of  wires  for  use  in 
overhead  transmission- 
line    calculations. 

The  reactive  voltage 
drop  in  an  alternating- 
current  circuit  is  due  to 
alternating  m  ague  tie- 
flux  surrounding  the 
conductors.  Since  flux  which  cuts  both  conductors  does  not 
produce  a  difference  in  voltage  between  them,  and  therefore 
does  not  produce  any  reactive  drop  in  the  circuit,  only  that 
part  of  the  flux  must  be  considered  which  cuts  one  cable 
and  not  the  other.  It  is  necessary  to  calculate  the  voltage 
induced  in  each  small  wire  of  the  cable  A  (Fig.  2)  by  the 
flux  in  the  space  J  produced  by  each  of  the  wires  of  cable  A. 
The  radius  of  the  cable  is  considered  small  compared  with 
the  distance  .v.  Round  wires  may  be  considered  to  be  re- 
placed by  very  small  conductors  located  at  the  centers  of  the 
wires,  as  far  as  the  inductance  of  one  wire  on  another  is 
concerned.  The  correction  in  inductance  due  to  skin  effect 
may  be  neglected,  as  it  is  very  small  for  ordinary  cables  at 
25  or  60  cycles. 

Suppose   that    the   current   in   each   small   wire   has    unit 
value.      Then    the    flux    density   due   to   that   current,    at    a 

2 

distance    r  from  the  center  of  the  wire,  is    

x 

1  f  t  is  the  distance  between  any  two  wires  of  the  cable, 

the  required  voltage  induced  in  the  second  by  the  first,  per 

centimeter,  is 


•  =  2  k  /  X  2  logc- 
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-/       /      </.f=   2  1C 


=  2izf  M 

where  /  is  the  frequency  and  M  is  the  inductance  for  the 
pair  of  wires. 
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I  he  inductance  of  a  wire  clue  to  its  own  current  is  given        This  gives 
by  the  usual  formula 

for  n        - 


and 


(  741.13  Iog„— J  10-*, 

01   »       \<}  and  p       2,1       I  Mi3log„-    ) 

for  ,1  =  37  and   '  (  j 


L,  =  2  Ioge-    -  4 

r  2 

in  which  r  is  the  radius  0f  the  wire  and  in  which 

presses  the  effei  1  oi  the  flux  inside  the  wire. 

1  he  |imI'"  ti per  centimeter  oi   1  able  of  a  single-phase 

1  m'ml  1  ""'I I  oi        1 11-wirc  cabh        !  :■■ 

,i0na""  L-,l,+  *u,  +  r,M  ' -#-*l-(**4*U,l,  ) 

where  /.,  is  the  inducta  ,      and  for  solid  wire. 

current.  M,   is  the  inductance   foi    p 


w 


n  =  1  and  p  =  o, 


=  0,  L  =  ( 


74M3 'ogi 


I 


\*-c/z 


PIG-    -'         n«A]   C0NDUCT0]        IN    I  ikc  ill 


A   three-wire  strand  Mnce 

no  central  wire      I  hi   induct 

+-g"+*l       (  3)~  per  cm. 

(  II0-*  1km 


Therefore  L 


mile,  where  -.  is   the  radius  of  the  circui  rele  of 

center    wire   ami   an    outer    wire,    and     1/     is    the    average     in         ''"' 


ductance  for  pairs  consisting  of  two  outer  wires. 
Then, 

L,  =  2  l0gc [-  - 

r  2 

and 

M,  =  2  log,, . 

2  r 

''"'  lllr  l1""1  term  u  is  convenient  to  use  the  following 
theorem : 

11  "  r,lvl'   "'  radius  a  i  Fig.   i  |  be  divided  into  m  equal 
parts  at  A,  H.  C,  D,  etc.,  then 

AB>  •'<  ■  AD,  etc.  it.,  m       ,   factors)       ,„<•'"  '  * 

Thus  the  mean  value  of  log  /      log(        '    I 

I  he  average  value  ..i    1/    is  then  Eon 

2  r  6* 
I  hi  refore, 

L'  =  981og.  i   +   I    -24iog  |0ge2  ._I2log,6 

In  the  above  the  voltages  induced  in  the  seven  wires  have 
been  added   together  and   u„it  current   has  been   assumed 
for  e*ch  UIU'     '  onsidering  the  cable  as  a  single  cond 
us  inductance  vt  ill  bi 

L  =  ±-U 

49 
Changing  to  practical  unit    and  referring  to  the  maximum 
oi  the  cable, 

p  =  3  r, 
Then. 


niations  maj  be  put  in  th<    following  simpli- 
fied form,  which  is  more  convenient  for  calculai 


ind. 


3 

7 
19 
37 
6i 


'       741  t3 
/.       741.13 1" 

'■       741  '3 

it 

/       741.13 1'  i"" 

/       741  13 1 


1    (single  wire)    /       741.13 

where  ,/  is  the  outside  diameter  of  the  cable,  measured  in 
the  same  units  as  >    the 

I/-    r- 


u;k  \\..i  MEN1     01     WIRES     IN      niktf    - 


The   significanc.  ippre- 

ciated  bj  considei 

lated    reactance       I  in     values    tabu] 
mile  at  60  cycles,  w 

:nriespe,  mile  of  conductor. 
in8th<   above  method  to  a  strand  of  »  wires  com-     rkactanci    per   mi.i    m  W1„   ,vd 


{  10.5.3  -!  74M3  log,,   -   )  lo-' 


posed  of  />  layers  around  a  center  wire  (Fig    j   b  and  c) 

m  =  r-f  6  +  6X2  +  6X3+       ■ 

3P'  ■   3/-+ 1 

and 

—  „>  J 4 log,  .')-•■    1.;  log    1        1        >81og,  6+  .    .   . 
....   +p(n  —  2p)  log,  (2/>)1 

p  "'%',',  K<""'-  """•",  "  •/  »«•*"* 


Stnina 

■ 

'  '"  is  less  than  that  of  the  wire 

because  tl  .    dial  ,  r,  though   tl  area 

is  the  same. 
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Central  Station  Management 


Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among  Successful  Utilities 


Exhibition  Room  in  St.  Louis 

The  Union  Electric  Light  &  Power  Company,  of  St. 
Louis,  is  contemplating  elaborate  changes  in  its  exhibition 
and  demonstration  rooms  for  electric  appliances.  Mr. 
C.  E.  Michel,  formerly  manager  of  the  automobile  depart- 
ment of  this  company  and  now  manager  of  the  electric- 
appliance  department,  will  have  charge  of  the  work.  He 
has  planned  to  install  wall-cases  lined  with  black  velvet 
and  lighted  from  the  interior  by  special  showcase  lamps. 
Access  to  the  cases  will  be  had  by  sliding  the  front  glass 
toward  the  ceiling.  Individual  showcases  for  single  articles 
will  be  another  feature  of  the  change.  These  cases  will 
have  the  Union  Electric  trademark  worked  in  the  glass. 

The  room  adjoining  the  exhibition  room  is  to  be  used  for 
demonstrating  economical  electric  household  necessities  and 
other  electric  appliances,  such  as  glue-pot  heaters  and 
small  refrigerating  machines.  These  changes  are  being  in- 
troduced in  order  that  the  salesmen  may  interest  their 
prospective  customers  in  electrical  appliances.  About  $4,000 
is  to  be  expended  on  the  improvements. 


house  so  wired  that  it  would  become  indeed  a  "matchless" 
home.  Anything  that  would  be  likely  to  prevent  a  recur- 
rence of  the  recent  mishap  made,  of  course,  a  forcible  ap- 
-xj.lI  to  the  parents.  Electricity  was  accordingly  installed 
from  garret  to  cellar,  and  no  more  matches  are  allowed  in 
that  home  under  any  circumstances. 

This  gave  the  solicitor  an  excellent  talking  point  with 
other  parents,  and  as  a  result  a  number  of  houses  installed 
complete  electric  outfits.  The  philoprogenitive  instinct  is 
so  dominant  in  the  average  parent  that  he  can  often  be 
reached  through  being  shown  the  safety  to  the  children 
where  electricity  is  used,  as  well  as  the  comfort  of  the 
household  in  general.  This  avenue  of  appeal  is  one  ofte« 
overlooked  bv  the  solicitor. 


Combination    Ice-Electric   Plant  Minimizes 
Operating  Expense 

A  local  company  in  a  Southwestern  town  of  2500  popu- 
lation bought  a  combination  ice-electric  plant  as  a  going 
business.  The  maximum  output  of  which  the  plant  was 
capable  was  20  tons  daily  and  there  was  storage  capacity 
for  250  tons  of  ice.  It  is  estimated  that  the  portion  of  the 
investment  chargeable  to  the  ice  plant  is  approximately 
$20,000.  The  data  in  the  accompanying  table  show  that 
even  a  "second-hand"  ice  plant  can  be  a  money-maker: 

Gross   annual    income    $10,243.49 

Total   yearly   expense    8,528.32 

Net  income   from  ice   business < $1,715.17 

That  the  manager  of  this  concern  is  well  satisfied  with 
the  8.5  per  cent  net  profit  which  the  plant  is  showing  is 
evidenced  by  the  statement  he  makes  concerning  the  ice 
business  in  general.  In  substance  he  says:  "In  towns  of 
7000  inhabitants  or  less  combining  the  lighting  and  ice 
business  under  one  head  provides  a  harmonizing  industry 
over  the  entire  twelve  months  of  the  year.  It  presents 
an  excellent  opportunity  to  concentrate  working  forces  and 
minimize  the  operating  expenses  of  both  branches  of  the 
work." 

Electric  Service  and  the  Safety  of  the  Child 

The  child  of  well-to-do  parents  in  a  prosperous  suburban 
town  was  seriously  burned  and  considerable  damage  was 
done  to  the  house  the  other  day,  when  the  youngster  got 
hold  of  some  matches  carelessly  left  lying  about.  While 
the  usually  vigilant  mother  was  busy  in  another  room  he 
started  a  fire  "with  the  contents  of  a  waste-paper  basket, 
which  practically  destroyed  the  nursery,  endangering  the 
lives  of  the  family. 

Soon  after  the  accident  the  central-station  solicitor  urged 
that,  inasmuch  as  the  upper  story  would  have  to  be  rebuilt 
anyhow,  the  time  was   now   opportune  to  have  the   entire 


What  Can  the  Motor-Service  Salesman  Earn  ? 

The  value  of  a  given  motor-service  contract  to  the  cen- 
tral station  is  very  much  like  the  value  of  a  policy  to  a 
life-insurance  company,  and  the  amount  the  central  station 
could  afford  to  pay  to  get  the  contract  can  be  figured  upon 
similar  lines.  Unfortunately,  however,  the  idea  generally 
prevalent  seems  to  be  that  a  utilities  company  will  make 
the  most  money  by  paying  as  little  as  possible  to  get  con- 
tracts. It  is,  nevertheless,  easily  possible  to  increase  energy 
sales  50  per  cent  at  a  trebled  selling  cost  and  still  make 
more  profit  on  the  whole  transaction.  Until  central-sta- 
tion salesmen  and  sales  managers  are  paid  in  proportion 
to  the  business  done,  companies  will  not  get  the  maximum 
possible  profitable  business. 

This  policy  of  paying  salesmen  adequately  has  been  so 
fully  demonstrated  in  other  analogous  lines  that  proof  is 
hardly  necessary.  The  most  troublesome  point  is  arranging 
a  proper  scale.  Some  striking  contrasts  could  be  drawn  be- 
tween various  cities,  among  which  the  remuneration  paid 
in  the  company  sales  departments  is  as  different  as  the 
increase  in  connected  motor  load.  Under  the  generally 
prevalent  straight-salary  system  the  higher  salaries  are  not 
paid  because  the  department  is  getting  good  business,  but, 
rather,  it  is  getting  that  business  because  the  corporation 
was  wise  enough  to  offer  such  salaries  as  would  attract  the 
class  of  men  capable  of  getting  results. 

Utilities  corporations  look  far  ahead  in  providing  fuel 
supplies  and  in  making  franchise  arrangements.  If  they 
will  similarly  carefully  analyze  the  future  value  of  a  motor- 
load  contract  and  capitalize  this  value,  they  will  find  they 
can  afford  to  pay  much  more  to  secure  the  contract  than  is 
generally  done  at  present.  In  other  words,  even  paying 
a  considerable  amount  to  a  productive  and  efficient  sales 
department  there  will  still  be  a  very  handsome  selling 
profit  for  the  company  over  and  above  the  reasonable 
operating  profit  which  should  be  considered  part  of  the 
gross  cost  of  producing  the  energy. 

It  is  suprising  that  some  public-service  companies  still 
take  the  attitude  that  they  will  eventually  get  all  the  motor- 
load  business  anyhow,  and  that  it  is  up  to  the  consumer 
me  to  them  and  take  it  at  their  terms.  Of  course,  such 
companies  usually  maintain  a  feeble  sales  force,  but  suc- 
;il  selling  is  made  difficult  by  that  position,  which  pre- 
cludes sufficient  flexibility  in  rates  or  contract  forms  really 
to  help  get  the  good  business,  and  likewise  precludes  pay- 
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ing  enough  to  get  good  salesmen.  In  one  large  city,  for 
example,  there  arc  at  least  twenty  salesmen  of  engines, 
boilers,  pumps,  and  even  feed-water  heaters,  earning  more 
money  than  i he  manager  of  the  central-sta  lepart- 

mi  hi.    In  fact,  anyone  who  wi  hi     to  learn  th aparative 

progressiveness  of  central  stations  in  various  cities  can  get 
reliable  information  from  the  sales  records  of  the  high- 
Speed  engine  builders.  Their  sales  show  pretty  clearly 
where  canvassing   for  the  disposal  il  energy  in 

industrial  service  has  been  efficiently  carried  on  and  where, 
on  the  other  hand,  it  has  been   negli 


Central-Station  Pumping  of  Flooded  Hasements  at 
Dayton 

Second  in  importance  to  restoring  light  to  Dayton,  Ohio, 
after  the  disaster   that    visited   thai    city,   was   the  service 

rendered  l>y  the  local  central    tatio mpany  in  pumping 

from  basements  in  the  business  section  the  water  left  b 
receding  flood.     As  soon  as  the  streets    .  i   cen- 

trifugal pumps  and  motors  were  collected  from  all  avail 
able  sources  and  put  to  work  freeing  the  basements  ol 
the  stagnated  waters.  Taps  were  taken  from  the  n< 
service  wires  to  operate  the  motors  and  temporary  pipe 
connections  were  rigged  up  as  shown,  discharging  into  the 
gutters,     Motors  and  pumps  were  mounted  on  rough  skids 

and    the    controlling    arrangements    were    pretty    crude,    but 
the  pumps  worked  and   rapidly   freed  the  flooded  cellarways 
of  water. 
Alert   to  the  opportunity  afforded    for   advertising  cen- 


\io  rOF   DRIVEN    PI    MP    O    Vi  OB  K    IN    DAYTON 

tral-station  service  despite  the  distractions  of  the  moment, 
Mr.  T.  F,  Kelly,  sales  manager  of  the  Dayton  company, 
had  a  number  of  placards  printed  with  the  words,  "Electric 
Pump,  the  Dayton  Power  &  Light  I  ompany,"  as  shown  in 
the  illustration,  and  one  or  more  of  these  cards  were  af- 
fixed to  each  emergency-pumping  installation  .is  soon  as 
it  got  into  operation. 


Emergency  Service  Connections  at  Dayton 

As  the  flood  receded  from  the  streets  of  the  busine- 
tion  of  Dayton  most  of  the  basements  were  left  filled  with 
water,  rendering  useless  the  regular  underground-cable 
service  connections  with  the  Dayton  central-station  com- 
pany's distribution  system.  As  rapidly  as  possible,  how- 
ever,  the   company's   manholes   were    freed   of   water   and 


1  h  MPORARY    CONNECT!  '.IKK, 

DAYTON 

lines   were    run    up  through    the   opei  temporary 

connections  through  the  second-story  windows  of  adja- 
cenl  office  buildings.  The  accompanying  illustration  shows 
an  emergency   service  run  of  this  kind,  supported  bj 

ending  to  a  trolley  pole  The  building  at  the  left  receiv- 
ing this  rough-and  the  Rikc-Kumlcr 
A  pro  rrier  was  built  about  the  wires  and  open 
manhole,  and  a  member  of  the  military 
the  public  against  possible  accident.  In  other  instances 
the  wires  from  the  manholes  were  carried  aloft  on  tem- 
porary poles  set  into  barrels  filled  with  rocks  and  bricks. 
In  this  way  hurried  connections  were  made  with  such  clear 
circuits  as  remained  in  service,  rest,  ring  light  to  the 
stricken  city  at  the  earliest  possible  moment.  This  emer- 
gency service  also  prove. 1  of  great  -ating 
the   pumps   with   which    basements   were  ter. 


Helping  the  Competitor 

\    startling    •  -   ■  ;  ' 
artificial-ice  plant   to  cope  with  the  COmbinatiot 
which  by-product 

statement  :   "During  th.  'i  the 

ice  business  throughout   the  been 

selling 

trict.    t  me  of  th- 
in this  city,  yet  the  rate  at  which  we  are  able  I 
with   the    frozen   produi  I    in  shuttii  . 

plant  through  the  winter  months  and  as  far  into  the  spring 

furnish  ice  to  it."     The 
bin.it  mpany    from   which   thi 

ntly    erected   a    new    absorption    ice 
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plant.  That  it  is  obtaining  enviable  results  along  the  line 
of  economic  production  is  clearly  shown  by  the  foregoing. 
By  shipping  ice  in  its  own  ice  cars,  which  are  operated 
over  the  electric  interurban  lines  in  the  surrounding  terri- 
tory, a  wide  market  is  opened  to  this  company.  In  this 
manner  the  ice  plant  is  maintained  in  operation  at  nearly 
rated  output  throughout  the  entire  year. 


Securng    Full-Schedule    Business   from    "Break- 
Down"  Prospects 

Frequently  the  isolated-plant  owner  who  applies  to  the 
central  station  for  "break-down"  or  emergency  connection 
can  be  convinced  of  the  advantage  and  economy  of  pur- 
chasing his  entire  energy  requirements  outright  from  the 
central  station,  if  careful  study  is  made  of  his  conditions 
and  proper  arguments  advanced  by  the  company's  sales 
representative.  The  list  of  customers  who  already  have 
contracts  for  break-down  service  will  also  prove  a  fertile 
field  for  full-schedule  contracts  if  the  solicitor  is  prepared 
to  prove  to  the  break-down  customer  that  money  can  be 
saved  for  him  if  he  will  abolish  his  unreliable  isolated  equip- 
ment and  depend  on  central-station  service  exclusively. 

In  computing  the  total  cost  of  break-down  auxiliary  ser- 
vice the  factors  to  be  considered  are:  Break-down  service 
charge  on  installation  per  month,  killowatts-hours  consumed 
per  month,  and  isolated-plant  generating  cost  per  month. 
The  actual  cost  (C)  per  kilowatt-hour  to  the  consumer  for 
the  combined  sources  of  supply  is  given  by  the  formula : 

c-g+JL 

where  G  is  the  isolated-plant  generating  cost  per  kilowatt- 
hour  at  service  wires,  B  is  the  monthly  break-down  service 
charge  on  the  installation,  and  K  is  the  kilowatt-hour  con- 
sumption per  month. 

Inspection  of  the  formula  will  show  that  as  long  as  the 
total  cost  of  the  customer's  service  C  is  higher  than  the 
regular  service  rate  charged  by  the  central  station,  the  cus- 
tomer will  save  money  by  shutting  down  his  plant  and  trad- 
ing his  break-down  contract  for  complete  regular  service. 
If  the  value  represented  by  the  formula  is  less  than  this 
standard  service  charge,  the  customer  is  justified  in  con- 
sidering break-down  service  only,  and  the  solicitor  can  save 
his  efforts  for  some  more  promising  prospective  customer. 

Following  is  an  example  of  the  use  of  this  formula  in  a 
case  where  the  customer  finally  followed  the  central-station 
representative's  advice  and  completely  shut  down  his  plant. 
In  this  instance  the  "prospect"  had  sent  in  an  application 
for  a  break-down  service  connection,  but  when  the  sales 
representative  arrived  the  customer  explained  that  he  had 
changed  his  mind  in  favor  of  a  gas  installation. 

Using  diplomacy,  the  solicitor  set  out  first  of  all  to  get 
acquainted  with  his  "prospect,"  although  he  did  not  press 
the  object  of  his  visit  or  indeed  mention  it  after  hearing 
the  customer's  expressed  preference  in  favor  of  industrial 
gas.  He  succeeded  in  getting  permission,  however,  to  ex- 
amine the  premises,  and  the  first  visit  closed  pleasantly 
with  the  treat  of  a  good  cigar  for  the  customer. 

The  central-station  rate  for  regular  service  was  10  cents 
per  kw-hr.,  while  the  isolated-plant  cost,  G,  was  3  cents  per 
kw-hr.  Break-down  service  connection  was  costing  at  the 
rate  of  10  cents  per  month  for  each  50-watt  equivalent. 
Hence,  for  the  10-kw  load  B  had  a  value  of  2000.  Trans- 
posing the  formula,  and  substituting : 
B         2000 

K=c-G=d0-2r285 

This  put  the  representative  on  his  guard  to  see  that  in 
making  any  calculations  with  the  customer  he  used  values 
for  the  total  consumption  well  within  285  kw-hr.  per  month, 
or  else  his  arguments  would  be  pointless.  Since  the  monthly 
average  consumption  agreed  upon  was  200  kw-hr.,  the  cus- 


tomer was  shown  that  his  combined  service  was  costing  him 

C=[C+x]  =[-3+  ToT]  =I3  cents- 
As  the  central-station  proposed  to  furnish  all  required 
energy  for  10  cents  per  kw-hr.,  permitting  the  shutting  down 
of  the  private  plant,  the  economy  of  taking  central-station 
service  exclusively  was  proved  and  the  contract  was  closed 
on  the  regular  schedule  basis.  It  might  be  added  that  the 
company  had  been  after  this  business  for  eight  years,  but 
until  the  problem  received  this  simple  analysis  the  central 
station  had  never  been  able  to  secure  the  contract. 


Spectacular  Electric  Sign  at  Springfield,  III. 

The  accompanying  illustration  shows  a  large  and  very 
effective  spectacular  electrical  display  recently  installed  at 
Springfield,  III,  by  Messrs.  Ogg  &  Snell,  cigar  manufac- 
turers. The  sign,  which  is  26  ft.  high,  20  ft.  wide  and  con- 
tains 750  five-watt  lamps,  was  built  by  the  Greenwood  Ad- 
vertising Company,  Knoxville,  Tenn."  Its  cost,  including 
color  caps,  flasher  and  back  bracing,  but  without  lamps, 
was  $850. 

When  in  operation  the  display  shows  the  clown  reaching 


ELECTRIC  SIGN    AT   SPRINGFIELD,    ILL. 

into  his  pocket  five  times  in  succession,  each  time  tossing  a 
ball  toward  one  of  the  display  lines.  As  the  ball  reaches 
its  destination  it  explodes  with  a  burst  of  light,  and  the  line 
lights  up.  All  of  the  words  than  remain  illuminated  until 
the  story  is  told,  when  the  whole  display  is  extinguished  and 
the  operation  is  repeated.  The  period  of  action  is  thirty 
seconds,  the  entire  electrical  effect  being  controlled  by  a 
Betts  &  Betts  flasher  driven  by  a  0.33-hp  motor. 

The  sign  above  described  is  one  of  200  local  displays 
now  supplied  with  electrical  energy  by  the  Springfield 
Light,  Heat  &  Power  Company,  which,  with  the  co-oper- 
ation of  sign  manufacturers,  has  recently  had  under  way 
a  very  successful  electric-sign  campaign.  The  plan  has 
been  to  pair  off  members  of  the  sign  manufacturer's  sales 
staff  with  the  central-station  company's  new-business 
men  and  let  them  interview  prospective  customers  together. 

In  one  such  campaign  of  four  days'  duration  contracts 
were  obtained  for  twelve  electric  signs  averaging  140  five- 
watt  lamps  each.  The  largest  sign  for  which  a  contract 
was  closed  during  this  time  contained  246  five-watt  lamps. 
Mr.  C.  L.  Owen,  superintendent  of  the  Springfield  com- 
pany's new-business  department,  jointly  with  the  sign 
manufacturer's  representative,  holds  a  record,  he  having 
obtained  eight  contracts  in  one  day. 
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Illumination  and  Wiring 

An  Electrically  Lighted  Balloon 

Habitues  of  the  "Great  White  Way"  district  of  New 
York  City  during  the  last  few  months  have  had  their  atten- 
tion distracted  from  the  bright  lights  nearer  at  Hand  to  the 
unusual  spectacle  of  an  electrically  lighted  balloon  sailing 
serenely  over  Broadway  near  Thirty-seventh  Street.  The 
captive  gas-bag  is  used  for  advertising  purposes  and  is 
lighted  from  within  by  a  500-watt  tungsten  lamp  inclosed 
in  the  impervious  envelope  which  affords  an  excellent  diffus- 
ing surface,  iiy  means  of  an  anchor  cable  and  reel  the 
balloon  can  be  raised  and  lowered.  Ordinarily  cable  is  paid 
out  to  a  height  of  500  ft.,  at  which  elevation  the  20-ft. 
illuminated  sphere  with  its  advertising  legend  is  a  prominent 
feature  against  the  night  sky  of  Manhattan  Energy  to 
light  the  unique  display   is   furnished   by   the    New   \  ork 

Ediso mpany,  doubtless  the  first  applii  ntral- 

station   service  to  so  unusual   a   purpose.      I  In    photograph 


ELECTRICALLY   LIGHTED   BALLOON    1     in   FOB    ADVERTISING 

shows   the   balloon    weighted    with    sand-bags    preparatory 

to  making  the  ascent.  A  separate  pair  of  conductors  is 
provided  for  the  lamp,  it  will  be  noticed,  all  mechanical 
strains  of  anchoring  being  met  by  the  special  cabll  Oil  the 
baud  reel  shown. 


Who  Was  to  Blame? 

\  layman  sends  to  the  Electrical  World  the   Following 

little    tale    which    he    thinks    points    the    moral    that    in    the 
large    cit)    where   lie    lives    there    is    room    tor    improvement 
either  in   the  methods  of  the  central  station  .>r  in  tli«< 
the   working    electricians.    01    perhaps    in    both. 

Having  just  moved  into  a  two  st,>rv  apartment  where  the 
previous  tenant  used  electricity  and  desiring  to  do  likewise, 
he  notified  the  central  station  company,  which  after  the 
usual  preliminaries  senl  up  two  men.  who  installed  the  me- 
1.-1  .md  connected  to  the  service  mams,  it  was  then 
found  that  only  the  lamps  in  the  rear  of  the  first  floor 
would  operate,  the  others  on  that  flooi  and  all  on  the 
second   floor  remaining  dark.      After   some    fruitless  experi- 


menting the  men  left,  saying  that  there  was  a  short-circuit 
•litre  which  the  landlord  should  remove.  On  being 
led  to,  the  landlord  pro:  n  electrician,  who 

ted  the  centi  men's  experiments  with  equal 

lack   of  success,   at  ; — to  return  in   a  day  or  two 

with  another  man.      The  two  then  spent  half  a  day  in 
ing   and   hunting,  ults   being  a   long-continued 

and   general   daylight  illumination   from  all  the  lamps  that 
would  burn — peril  ihat  the  meter  at 

any  rati  much  disorganized  con- 

dition of  th(  The  men  talked  omil 

of  a  short-circuit   in  the  wall 
said  they  would   return  with  a 

After  a  v.  d  study  they  came  again,  bringing 

this   tune    a    third  nt   tenant   thought 

might  be  th(  if  whom  they  spoke.     If  so,  he  was 

a  qualified  while  he  was  heard  to 

tory  hall:  "I've  got  it,  Jim!    There's 

a  cut-out  on  this  floor."     Sure  enough,  in  a  rather  dark 

passagewav    then  1   into  the  wall  a  mysterious 

itus    winch    1:  hut    fair    to    say    paperhangers    had 

their  best   to  ["he  wall-paper  ha 

broken   away   over   the  cavity,   and   the   family   were  aware 

"i    tin-  affair,   tin  if  which  they  would  certainly 

have  called  to  thi  1  for 

one  instant  that  the  electrical  re  ignorant 

\ii.r  thi     discovei  the  work  of  only  five  minutes 

to  get  all  the  lamps  in  circuit. 

The  .hit   sufferer  was  the  landlord,  who  received  a  bill 
20   from  tin  •    ten- 

ant— whose  altruism   en  his  landlord  and 

besides,  has  disturbing  visions  of  increased  rent  and  de- 
why,  assuming  tl  1  stu- 
pidity,  then  should  not  have  been  affixed  to  the  meter 
shell  .  r.l  explaining  the  win:  .  of  the 
house. 


New  Lamps  on  Dearborn  Street,  Chicago 

New  special  street-lighting  lamps  on  Dearborn  S 

were  lighted   for  the  first  time  on  April  5,  illumic 
both   si  Street   in  the   Loop  disir 

The  light   from  these   107  tlaming-arc  Ian.  I  quite 

a  contrast   to  that   given  by  the  twenty-two  arc  lam; 
viously  provided  by  the  city   for  lighting  the  same  district. 
The  new    long-life  alternating-current  series  flaming  lamps 
are  the  recent  production  of  the  General  Electric  Company 
and  have  been  suspended  from  ornamental  brackets  secured 

•tig  tubular 
poles    supporting    the    tl  The    UluStl 

[)  shows  a  street-railwaj   pole  in  front  of  tin 
eral    Building  equipped  with  one  of  the  new  lamps.     This 

INSTALLATION     AND  OPERATING  nTINC 


Propose! 


Installall    : 


I ,  ornamental 

Gcncrat  Electric  orna::  • 

current  arc   lamps:  198  lamps,  two  lamps 

General  Electric  SOO-watt  alter-  . 


though)   '•• 

lamps   chosen  conform    ■■■:■•    ncarlj    with    th<    new    units 

which  the  >•  approximately  100 

irt    and  are   plao                         each    other.      Arranged 
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in  this  manner,  the  lamps  arc  about  25  ft.  above  the  street 
surface  and  12  ft.  from  the  face  of  the  buildings,  thus 
illuminating  the  buildings  without  interfering  with  win- 
dow-display  lighting. 

Heavily  insulated  Xo.  6  cable  furnished  by  the  Stand- 
ard Underground  Cable  Company  has  been  used  throughout 
the  system.  No  spliced  joints  were  made  in  the  circuits, 
so  that  there  are  continuous  cables  between  lamps.  All 
cables  enter  through  the  bottom  of  the  poles  and  are 
securely    fastened    beneath    the    sidewalks    between    poles. 

Improved  lighting  for  Dearborn  Street  has  been  under 
the  consideration  of  the  Dearborn  Street  Improvement 
Association  for  a  year  and  until  recently  has  been  in 
the  trial  stage.  Mr.  Herbert  A.  Seward  acted  as  con- 
sulting engineer  for  the  association.  Valuable  assistance 
was  received  from  the  Chicago  Association  of  Commerce's 
committee  on  downtown  streets.  The  lamps  were  installed 
by  the  Sanitary  District  of  Chicago,  which  will  also  furnish 
electricity   for  lighting  them. 

After  the  Dearborn  Street  Improvement  Association  had 
assessed  property  owners  and  tenants  on  the  street  ac- 
cording   to    their    frontage,    the    co-operation    of    the    city 


FIGS.     I     AND    2 FLAME-ARC     LIGHTING     ADOPTED,    AND    TRIAL 

INSTALLATION     OF     INVERTED     MAGNETIC    UNITS 

was  solicited.  Mr.  Ray  Palmer,  city  electrician;  Mr.  E.  B. 
Ellicott,  electrical  engineer  of  the  Sanitary  District,  and 
Mr.  L.  A.  Dumond.  engineer  for  the  committee  on  down- 
town streets  of  the  Chicago  Association  of  Commerce, 
were  asked  to  be  present  at  a  meeting  and  several  sys- 
tems of  illumination  were  considered.  Among  the  methods 
discussed  were  tungsten  boulevard  lamps,  four-armed 
brackets  supported  on  street-railway  poles  with  tungsten 
lamps,  and  ornamental  arc-lamp  posts  (Fig.  2).  Two- 
armed  brackets  bearing  arc  lamps  and  supported  on  the 
street-railway  poles  constituted  a  fourth  proposed  system. 

The  first  scheme  considered  was  dropped  on  account 
of  the  numerous  posts  already  on  the  street.  It  was  found 
impracticable  to  use  the  four-armed  bracket  with  tung- 
sten lamps  on  street-railway  poles  on  account  of  insuf- 
ficiency of  light  and  breakage  due  to  vibration.  The 
third  system,  tried  but  not  adopted,  showed  a  consump- 
tion of  only  15  in.  of  carbon  for  176  hours  of  service, 
while  the  General  Electric  Company  guaranteed  only  100 
hours  per  carbon.  System  No.  4  was  similar  to  Xo.  3 
except  that  Stave  flaming-arc  lamps  were  figured  on  in- 
stead   of    General    Electric. 


An  idea  of  the  installation  and  operating  costs  of  each 
of  these  systems,  as  stated  by  Mr.  H.  A.  Seward,  may 
be  of  interest  and  is  given  in  the  accompanying  table. 

A  contract  with  the  city  of  Chicago  makes  the  system, 
when  completed,  the  property  of  the  city.  Under  the  agree- 
ment the  city  furnished  the  107  lamps  installed  and  will 
operate  and  maintain  them.  The  expense  of  operating 
and  maintaining  seventy-eight  of  these  lamps  will,  however, 
be  charged  to  the  association  at  cost  and  will  amount  to 
about  $32  per  lamp  per  year.  On  this  basis  the  associa- 
tion obtained  a  finely  lighted  street  for  about  $2,500  a  year. 

Other  propositions  are  now  before  the  improvement 
association.  The  first  one  is  that  of  having  all  of  the  large 
buildings  light  up  the  sky  line  of  their  structures.  The 
second  is  to  place  circular  flower  boxes  on  the  poles  and 
window  sills.     Removal  of  projecting  signs  is  also  favored. 


Recent  Telephone  Patents 

Exchange  Systems 

The  dimensions  of  manual  multiple  switchboards  are  lim- 
ited by  two  factors.  One  is  the  limit  of  reach  of  the  oper- 
ator and  the  other  is  the  minimum  practicable  spacing  of 
jacks.  At  one  time,  in  an  endeavor  to  concentrate  a  max- 
imum number  of  lines  in  one  central  office,  multiple  switch- 
boards were  made  in  several  divisions,  each  with  its  own 
particular  proportion  of  the  multiple.  Each  line  had  an 
answering  terminal  on  the  division  and  the  subscriber  had 
to  determine  in  advance  what  signal  to  throw  and  manipu- 
late his  set  accordingly.  Mr.  E.  E.  Clement,  of  Washing- 
ton, D.  C,  who  has  applied  automatic  apparatus  to  such  a 
system,  has  had  granted  to  him  a  patent  which  he  has  as- 
signed to  the  North  Electric  Company.  According  to  this 
system  the  subscriber's  set  is  equipped  with  a  sender  and 
the  line  is  terminated  at  the  switchboard  in  a  single  an- 
swering terminal.  The  subscriber  sets  the  sender  and  lifts 
his  receiver.  This  lights  a  calling  lamp,  to  which  the 
operator  responds  by  connecting  an  idle  trunk.  The  sender 
is  then  released  through  automatic  switching  devices  in 
the  trunk  and  a  calling  signal  is  displayed  upon  the  de- 
sired switchboard  division.  Here  the  call  is  then  responded 
to  and  completed. 

An  improvement  in  automatic  systems  is  described  in  a 
patent  granted  to  Mr.  E.  Neuhold,  of  Germany.  This  sys- 
tem dispenses  with  any  grounds  at  the  subscriber's  station 
and  all  operation  is  effected  by  varying  the  current  in 
the  line  in  response  to  the  sending  apparatus.  Thus  the 
impulses  are  caused  by  the  momentary  short-circuit  of  a 
resistor.  The  complete  opening  of  the  line  circuit  causes 
disconnection.  The  operation  is  brought  about  through  the 
agency  of  two  relays  in  series.  One  follows  the  current 
impulses  while  the  other  remains  in  the  operating  posi- 
tion even  though  the  current  is  pulsating. 

Air.  F.  R.  McBerty  has  obtained  a  patent,  assigned  to  the 
Western  Electric  Company,  which  covers  a  "busy"  test  sys- 
tem for  switchboards  serving  party  lines.  In  this  system 
each  station  has  its  own  jack  or  terminal  assigned  to  it,  so 
that  for  four  parties  there  are  four  terminals.  The  sleeve 
or  test  terminals  are  connected  in  pairs  according  to  the 
connection  of  the  stations  to  the  sides  of  the  line.  The 
use  of  any  terminal  not  only  caused  the  establishment  of  a 
reduced  potential  upon  this  terminal  and  its  mate,  but 
through  the  agency  of  an  auxiliary  relay  similar  conditions 
are  caused  upon  the  other  two  terminals. 

The  patent  granted  to  Mr.  E.  R.  Hobbs,  of  Buhl,  Idaho, 
also  describes  a  "busy"  test  system.  In  this  case  a  mag- 
neto switchboard  is  used  and  the  novelty  lies  in  arranging 
the  drop  so  that  a  "busy"  test  is  established  as  soon  as  a 
drop  falls.  The  test  is  arranged  upon  a  special  test  ring 
of  the  jack  and  is  maintained  by  the  plug  in  the  jack  after 
the  drop  is  restored. 
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Letters  to  the  Editors 

Factors  Involved  in  the  Use  of  the  Flicker 
Photometer 

To  the  Editors  of  the  Electrical  World: 

Siks: — In  the  issue  of  the  Electrical  World  for  March 
22,  1913,  an  editorial  on  the  writer's  paper  on  'The  Pur- 
kinje  Effect  and  Comparison  of  Flicker  and  Equalil 
Brightness  Photometers"  brings  out  some  poinl  worthy  ol 
further  discussion.  As  all  this  work,  including  Dr.  Herbert 
E.  Ives'  extensive  n  earches,  wa  done  at  the  phj 
laboratory  of  the  National  Electric  Lamp  Association,  the 
writer  is  familiar  with  all   the  conditions   and  has   acci 

the  data  winch  are  necessary  for  a  comparative 
As  noted  in  the  paper,  the  reversed  Purkii 
with  the  flicker  photometer  accords  with  Dr.  Ives'  results 
winch  have  been  published  in  the  Philosophical  Magazine 
during  1912.  A  study  of  this  phenomenon  was  the  original 
object  oi  the  writer's  investigation;  therefore  red  and  blue- 
green  lights  were  used. 

As  the  data   from   wdiich    Dr.   Ives   concludes   then 
reversed  Purkinje  effect  with  the  flicker  photometei 
not  all  obtained  on  the  same  day  and  as  he  is  the  only  one 
who  had  previously  noted  this  phenomenoi  worth 

while  to  investigate  it  by  an  independent  method  and  to 
obtain  a  whole  series  of  observations  throughout  the  large 
range  of  illuminations  on  the  same  day.  Moreover,  it 
seemed  desirable  to  test  this  point  with  a  Bickei  photom 
eter  differing  in  design  from  his.     Series  of  observations 

on    various   davs   were    consistent    with    each    other. 

Why  this  reversed  Purkinje  effect  should  obi. on  with 
the  flicker  photometer  is  as  yet  unknown,  but  the  idea  that 
color  differences  should  likewise  make  themselves  felt  in 
studies  of  Talbot's  law  such  ,1  tho  1  carried  out  b 
Hyde  is  not  necessarily  true.  In  using  the  sector  disk  high 
speeds  are  used  regardless  of  the  illumination. 

In  using  the  flicker  photometer  there  is  only  one  speed  at 
each  illumination  at  which  the  instrument  1-  th( 
sitive.  This  speed  is  always  the  minimum  speed  al  which 
Bicker  can  be  made  to  disappear,  and  it  decreasi  with  the 
illumination,  becoming  quite  slow  at  very  low  illuminations. 
This  is  in  accord  with  the  fad  that  at  high  illuminatii 
eye  is  more  sensitive  to  flicker.  When  the  speed  is  slow,  as 
at  low  illuminations,  the  time  relations  of  color  stimuli 
might  possibly  introduce  variations  in  apparent  intenstt) 
of  considerable  magnitude.  This,  however,  will  bear 
investigation. 

In  the  Electrical  World  for  Jan.  -•;.  ioi-\  Dr.  Louis  Bell 
discussed  the  effect  of  simultaneous  contrast  in  heterochro- 
matic  photometry.  It  is  well  known  that  a  green  field 
viewed  simultaneously  in  juxtaposition  to  a  red  fi< 
pears  greenet  than  when  viewed  alone.  Likewise  the  red 
field  appears  redder.  I  he  conditions  obtaining  in  a  pho- 
tometric  field  are  favorable  to  the  production  oi  the  con- 
trast effect.  Dr.  Bell  suggests  the  possibility  ol  a  shift  in 
luminosity  with  the  shift  in  hue  and  illustrates  this  by 
means  of  the  luminosity  curve  ol  the  eye      ["his,  il  true 

would  explain  the  lower  ratio  ol  the  brightness  of  tl 
lamp  to  that  of  the  green  lamp  obt  tii  ed  by  the  equ  il 
brightness  photometei      But  this  actual  shift  in  luminosity 

with    the    shift    in    hue    is    not     vet    cm,-  ihshed, 

although   Dr.   Bell's  experiment     suggest   its  reality.     The 
writer    has   this    point  [deration    at    the    present 

time. 

The  editorial  mentioned  above  suggested  that  the  writers 
results  regarding  the  lower  brightness  ratio  oi  the  red 
lamp  to  the  green  lamp  obtained  by  the  cpiahtv-ot  bright- 
ness method  i-  in  contradiction  to  tin-  results  obtained  b) 
Dr  Ives,  as  indicated  in  this  statement:  -Our  readers  will 
remember  that  in  some  recent  researches  by  Dr.  Ives  it 
appeared  that  while  at  considerable  intensities  fairly  con- 
cordant   readings   could   be   obtained   by    the   flicker    and   by 


the  equality-of-brightness  photometers,  yet  at  low  values 
of  the  luminosity  discrepancies  appeared,  sometimes  show- 
ing the  Purkinje  effect,  and  in  the  case  of  the  flicker  instru- 
ment sometimes  a  small  reversed  Purkinje  effect."  This 
statement  is  not  thoroughly  in  agreement  with  Dr.  Ives' 
conclusions  on  pages  177  and  178  of  his  papers  already 
cited.  This  is  especially  shown  by  comparing  the  forego- 
ing statement  with  Dr.  Ives'  conclusion  number  six  which 
is  as  follows:  "The  curves  [spectral  luminosity]  are  most 
different  at  low  illuminations  with  large  fields;  nearest 
together  at  high  illuminations  and  with  small  fields.  They 
may  under  certain  conditions  coincide,  and  the  mean  curves 
eral  observers  show  close  agreement  in  position  of 
curves  at  high  illuminations 
although  the  areas  arc  nut  the  same."  The  italicized  phrase, 
together  with  .lata  .7  and  the  accompanying  dis- 

cussion, indicates  that  different  relative  values  for  lights  of 
diffen  1  '  ,nc  two 

methods. 

Dr.  Ives'  method  of  plotting  In-  data  as  spectral  lumin- 
osity  curves  has  many  advantages  in  a  general  study  of 
achromatic  photometry.  However,  when  investigating 
the  Purkinje  effect  or  the  special  case  of  photometry  of 
lights  of  widely  different  color  such  as  comparing  red  and 
green  lamps  with  each  other  or  with  a  standard  white 
source  the  great  differences  in  the  two  methods  as  found 
writer  are  not  liable  i"  be  suspected  unless  his  lumin- 
osity curves  arc  carefully  scrutinized. 

The  writer  in  comparing  a  bluish-green  light  with 
light  found  a  great  difference  in  the  ratios  of  the  in: 
of  the  red  light  to  that  of  the  bluish-green  light  by  the  two 
photometers.  Luminosity  curves  obtained  by  the  two  meth- 
ods might  appear  t(  fairly,  but  if  the  ratio  of  the 
luminosity  of  a  certain  monochromatic  red  light  to  that  of 
a  mono  '■■    ' 

uvely)  be  taken  for  the  two  methods  a  large  differ- 
ence between  the  two  rati--  might  readily  appear.  This  is 
illustrated  by  computations  from  Dr.  Ives' data. 

^nations  from  his  data  which  arc  given  in  the  Philo- 
sophical Magazine,  1912,  on  page  183,  reveal  agreement  as 
far  as  conclusions  can  be  drawn  from  two  investigations 
conducted   under  iition-.     Dr.    Ives   con 

spectral  colors  with  a  white  standard.     I 
conditions  it  is  likely  that  there  is  less  shifting  in  hue  than 
in  the  case  of  the  writer's  method,  where  a  green  field  was 
viewed  in  juxtaposition  to  a  red  field.     The  red  light  used 
by  the  writer  was  quite  monochromatic  with  a  maximum 
tnsmission  when  used  with  a  tungsten  lamp  at  D 
Hie   bluish-green 
chromatic,  having  a  maximum  of  tr 

light    near    »;ivi.      lor    the    purpose    of   comparison    Dr. 
Ives'   data    for    his   own    eye   at    wave-lengths   0.6431A   and 
,..;iix.  as  given  in  Table  I  of  his  paper,  are  compul 
both   the   flicker   and   equality-of-brightness  methods  at  the 
tl,ree    |  used   by   him.     It   will   be   noted   that   the 

field  sizi  f  the  writer  were  about  10  deg.    Tin 

field  u  Ives  more  nearly  corresponds  to  that 

by  the  writer. 

From  the  table  it  will  be  seen  that  columns  three  and  four 
show  a  pronounced  reversed  Purkinje  effect  with  the 
photometer,  at   low  illuminations,  under  certain  con 
while  the  regular  Purk  is  present  in  the  t 

of-brightness  method      ilia:  then 

tween  th<    1  the  green  luminosities  by  the 

two  method  »wn  '"  lhc  third  and  fourth  columns. 

The  last  two  columns  '  it""  in  terms  of  that  by 

the   dicker   method,   wl 

nt  that  the  r  with  the  Gel 

■ 
by  Dr.  Ives  is  more  comparable.     The  data  shown  at 
the  bottom  of  the  table  are  the  mean  values  from  the  rc- 
sul,s  The   same   general  char- 

ge, here  with  the  medium  field,  although 
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only  two  values  of  illumination  were  used.  These  data 
appear  on  pages  186  and  187  of  Dr.  Ives'  paper. 

While  the  data  shown  in  the  table  were  obtained  under 
different  photometric  conditions,  it  is  significant  to  note 
that  the  results  obtained  by  the  writer  are  in  accord  with 
them.  For  a  long  range  of  illumination  the  ratio  obtained 
by  the  writer  for  the  intensity  of  the  red  light  to  that  of  the 
bluish-green  light  was  by  the  equality-of-brightness  method 
only  62  per  cent  of  that  obtained  by  the  flicker  method. 
In  some  cases  this  is  a  somewhat  greater  difference  than 
indicated  by  Dr.  Ives'  data  at  the  same  illuminations,  but 
it  must  be  remembered  that  in  the  writer's  work  the  red 
and  green  fields  were  viewed  in  juxtaposition  while  in  Dr. 
Ives'  investigation  they  were  separately  compared  with  a 
white  standard. 

It  is  further  shown  in  the  writer's  work  that  the  two 
observers  obtained  different  results  with  the  flicker  pho- 
tometer. Owing  to  the  fact  that  Dr.  Ives  finally  recommends 
the  use  of  the  flicker  photometer,  it  might  be  assumed  by 
those  not  thoroughly  acquainted  with  the  work  that  con- 
cordant results  are  obtained  with  this  photometer  by  ob- 
servers with  normal  color  vision.  In  Dr.  Ives'  last  paper, 
on  page  859,  data  obtained  by  eighteen  observers  are  pre- 
sented. On  making  the  same  computations  as  in  the  fore- 
going table  great  differences  will  be  found  even  with  the 
flicker  method.  For  instance,  observers  10  and  14,  two  men 
in  the  same  laboratory  in  which  all  this  work  was  done, 
found  ratios  of  the  brightness  of  the  monochromatic  red 

COMPUTATION    OF   DR.    IVES'    DATA 


RATIO   OF 

LUMINOS- 

SAME  REDUCED 

'w 

^ 

1TY   AT 

0.643  a 

IN  TERMS 

fll 

TO  THAT  AT 

OF  FLICKER 

ft§ 

CTl.S^ 

0.517,1 

VALUE 

i& 

*.Ho 

Sb^ 

a^2 

a 

>>e 

s a 

< 

<MS 

11 

o° 

E 

ES. 

o'S  0. 

270.0 

27.0 

0.784 

0.596 

100 

76.0 

field— 

68.0 

6.8 

0.913 

0.815 

100 

89.3 

8.6  deg.  by 

8.9 

0.9 

1.357 

0.634 

100 

46.7 

5.16  deg. 

•    2.85 

0.3 

1.115 

0.452 

100 

40.5 

Medium 

270.0 

27.0 

0.818 

0.774 

100 

94.6 

field— 

68.0 

6.8 

0.817 

0.832 

100 

101.8 

4.5S  deg. 

8.9 

0.9 

1.145 

0.747 

100 

65.2 

(circular) 

2.85 

0.3 

1.300 

0.654 

100 

50.3 

270.0 

27.0 

0.782 

0.827 

100 

105.7 

field— 

68.0 

6.8 

0.966 

1.075 

100 

111.3 

1.86  deg. 

8.9 

0.9 

1  .198 

1.092 

100 

91.2 

(circular) 

2.85 

0.3 

1.279 

1.016 

100 

79.5 

Medium 

field— 

250.0 

25.0 

1  .120 

1  .002 

100 

4.58  deg. 

10.0 

1  .0 

1.380 

0.831 

100 

60.2 

(circular)* 

*Mean  from  five  observers. 


light  to  that  of  the  monochromatic  blue-green  light  which 
differed  by  100  per  cent,  that  of  one  being  double  that  of 
the  other.  It  is  evident  that  these  two  observers  would 
obtain  widely  different  results  when  photometering  lights 
differing  greatly  in  color,  such  as  red  and  green  lamps, 
though  they  might  obtain  fairly  concordant  results  with 
lamps  differing  in  color  only  as  much  as  do  the  "4-watt" 
carbon  and  the  tungsten  lamp.  Dr.  Ives  realized  this,  as 
indicated  by  his  recommendation  of  a  method  for  correct- 
ing the  observers'   results,   on   page   862. 

The  facts  brought  out  by  the  writer  so  far  are  found  to 
verify  Dr.  Ives'  results.  However,  the  object  of  the  inves- 
tigation being  somewhat  different  from  that  of  his  more- 
general  research,  the  writer's  data  give  emphasis  to  certain 
points  which  were  not  so  conspicuously  emphasized  in  Dr. 
Ives'    papers. 

It  might  seem  to  some  that  Dr.  Ives'  data  plotted  on 
page  746  indicate  that  the  results  with  the  equality-of- 
brightness  method  published  in  the  writer's  paper  might  be 
accidental.      Dr.    Ives    found    on    comparing    by    the    same 


method  the  various  spectral  colors  against  a  green  stand- 
ard that  the  positions  of  the  spectral  luminosity  curves  thus 
obtained  varied  considerably.  He  describes  the  results  as 
follows:  "One  of  the  most  significant  things  about  these 
curves  is  that  no  system  or  regularity  has  been  found  in 
their  manner  of  deviating  from  the  'normal.'  "  However, 
the  writer's  data  indicate  fairly  consistent  results  obtained 
throughout  several  weeks.  In  fact,  computations  from 
five  series  of  observations  by  the  two  photometric  methods 
made  by  the  writer  during  an  interval  of  seven  weeks 
showed  a  greater  fluctation  in  the  results  by  the  equality-of- 
brightness  method,  while  there  was  always  a  decided  differ- 
ence between  the  results  by  the  two  methods  and  always 
in  the  same  direction.  This  point  is  under  further  consid- 
eration at  the  present  time. 

In  closing,  the  writer  does  not  wish  to  be  understood  as 
opposed  to  the  use  of  the  flicker  photometer.  Dr.  Ives 
recommends  its  use  not  because  it  is  free  from  perplexities 
but  because  in  general  it  has  stood  the  tests  to  better  advan- 
tage than  has  the  equality-of-brightness  photometer.  How- 
ever, as  emphasized  by  the  writer's  work,  it  must  be  used 
with  caution  and  with  a  comprehensive  realization  of  its 
shortcomings.  If  Dr.  Ives  has  placed  the  flicker  photom- 
eter on  a  sound  basis,  its  foundation  is  none  the  less  sound 
now,  for  this  discussion  shows  little  conflict  between  his 
data  and  those  obtained  by  the  writer. 

M.  Luckiesh, 
Physical    Laboratory   National   Electric   Lamp   Association. 

Cleveland,  Ohio. 


Establishing  the  Date  of  Invention 

To  the  Editors  of  the  Electrical  World: 

Sirs: — Sooner  or  later  inventors  are  apt  to  be  called 
upon  to  prove  when  they  made  their  inventions.  Judging 
from  hosts  of  cases,  they  are  very  delinquent  in  their 
efforts  to  establish  competent  evidence  of  the  earliest  date 
of  invention.  For  example,  one  foolishly  offers  a  notebook 
containing  an  undated,  unwitnessed  and  almost  illegible 
pencil  sketch.  Another  confidently  presents  one  or  more 
witnesses,  some  of  whom  are  not  electrically  educated  and 
therefore  do  not  even  understand  the  invention.  As  an 
illustration  of  the  inadequacy  of  personal  testimony  may 
be  mentioned  the  noted  telephone  suit,  where  the  testimony 
of  scores  of  witnesses  was  counted  for  naught,  thus  giving 
Bell  the  victory.  Another  inventor  exhibits  documentary 
evidence  acknowledged  on  a  certain  date  before  a  notary 
public,  but  even  such  evidence  is  not  absolute,  especially 
if  an  opponent  have  more  powerful  proof. 

"Why  should  one  be  so  particular  about  clinching  the 
date  of  invention  simply  because  two  inventors,  by  mere 
coincidence,  occasionally  make  the  same  invention  simulta- 
neously?" one  may  ask.  Allow  me  to  answer  that  up  to  a 
few  years  ago  there  had  been  the  astounding  number  of 
25,000  interferences  in  the  United  States  Patent  Office. 
Besides,  it  is  not  unusual  for  a  contest  to  take  place  be- 
tween more  than  two  applicants  for  patents.  In  one  in- 
stance at  least  there  were  seven  claimants;  namely,  such 
well-known  electrical  men  as  Schuyler  S.  Wheeler,  Rudolph 
M.  Hunter,  H.  Ward  Leonard,  Merle  J.  Wightman,  Albert 
Blauvelt.  James  Burke  and  Granville  T.  Woods. 

The  discouraging  consequences  of  not  having  competent 
evidence  are  the  high  cost  of  fighting  an  interference  case 
before  the  Patent  Office  and  the  danger  of  losing  the  patent. 
Therefore,  the  date  should  be  fixed  so  absolutely  that  the 
first  inventor  cannot,  by  any  possible  means,  be  deprived 
of  the  benefit  of  the  date  of  invention  or  discovery.  It  is 
evident  that  if  he  is  not  obliged  to  be  at  the  expense  of 
proving  such  a  date,  the  interference  will  cost  him  nothing. 
He  can  rest  on  his  oars  and  let  the  others  do  the  racing. 
He  becomes  entitled  to  the  patent  if  no  one  else  can  prove 
an  earlier  date  than  his  filing  date. 
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So  many  inventions  have  undoubtedly  been  lost  to  the 
really  first  inventor,  and  appropriated  by  the  legally  first 
inventor,  that  it  occurred  to  me  that  it  must  be  a  fact  that 
many  electrical  men  are  unfortunately  negligent  in  regard 
to  protection,  although  so  enthusiastic  while  creating  their 
inventions.  As  the  Electrical  World  readers  probably  in- 
clude all  electrical  men,  it  seems  to  b(  a  suitable  medium  in 
which  to  empha  izi  thi  poinl  in  their  behalf  that  the  only 
way  in  which  to  avoid  the  heavy   i  rence, 

and  yet   proA  e   the   eai  liesl  ntion,   is  to 

file  the  application  for  a  patent  in  the  Patent  Office  im- 
mediately after  making  the  invention.  I  he  filing  date  be- 
comes absolute  evidence.  Nothing  can  annul  the  efficiency 
of  this  date. 

No  consideration  should  stand  in  I  1  curing  the 

earliest  official  filing  date. 

Washington,  D.  C.  !  .HOMPSON 


250-vo  hich  at  the  present  time  are  reloaded  by 

the  manufacturer.     Ii    will  be  appreciated,  of  course,  that 
the  figures  given  for  reloading  the  reloadable  fuses  do  not 
include  any  labor  or  any  filling  material  outside  of  th( 
links  themselves. 

It  is  the  writer's  belief,  in  spite  of  the  fact  that  the  saving 
is  all  on   the  side   of   the    Standard   inclosed   fuse,   that   the 
original  cost  of   installation   and   the   maintenance  cost  are 
rs  of  small   moment  col  •    fact  that  a  fuse 

which  is  reloaded  in  an  improper  manner  by  an  irresponsi- 
ble party  may  cause  tho:  liars  of  damage,  as  well 
as  loss  of  life,  such  as  might  occur  in  case  of  a  crowded 
sweatshop. 

The   writer   belli  tation    which   has 

[1 — (  OST    OF    200-/  -KS    AT    LIST    PRICE 


Fuse  Economy 

/  0  the  Editors  oj  the  Ele*  tru  al  It 

Sirs: — In  connection  with  the  statement  which  appeared 

on  page  554  of  thi    El  ctrica    " 1    March   15  with 

regard  to  an  analysis  made  by  the  writer  of  the  claim  that 
the    use   of    reloadable    inclosed    fusi  s    results    in    a    large 
saving  to  thi    consumer,  the  following  analysis  maj 
of  interest. 

From  estimates  made  by  some  ol  the  large  user,  oi  in 

closed     fuses,    it    would    seem    that     [I 

'  m  is  a  fair  estimate  of  the  number  of  new   fuses  necessary 

111    any   well-regulated    installation.      It    is   possible   ihat    ill    a 

new  installation,  particularly  of  induction  motors  01    rail 

way  motors,  more  fuses  may  be  used   for  a  short   p(  rio 

the  installation  has  been  made,  owing  to  the  Facl  thai  the 
particular   conditions   governing    the    installation    in.,. 

rendered    it   difficult    to  oi    the    prop 

111   the   first    place.     As  soon  as  these  c litions   are    fully 

demonstrated  from  actual  expi     1    1  ol   propei 

capacity  are  installed  the  data  would  indicate  thai    to  pei 

cent  renewals  per  year  is  ampli       tl     nori 

fuse  renewals  per  year  are  being  used,  Some  .11  tent  ion  should 

be  given  to  the  condition  ol  thi    appai  itus  and  the  instal 

lation. 

I   rom   the  data   available  on   reloadable   inclosed    fuses   the 
list  prices  in  most  cases  are  practically  double  the  pr: 
standard  inclosed  fuses,  and  the  accompanying  tables  would 
indicate   that   with    to   per   cent    renewals    a   considerable 

number  of  years  must  elapse  before  a  saving  can  be  effected 
\ia  1-    I      COST  OF  30-AMP,   -  \  1    1  1-1    PRII  1 


\ 

• 

$50.00 
151    20 

A, 
V 

\1 

- 

1 

I..1.I 

Bnd  ol  third  \r,,i.  10  per  cent  reloads 

oh  year,   10  pi 
Dotal 

- 

by    the    use    of    the    reloadable    fuse.        \  fur    this    per: 
tune,   in   all   probability,  ible    fuses   arc   in    such 

condition  thai  From  the  standpoinl  ol  protection  new 
Should  be  put   in. 

Fable  1  is  based  on  standard  fuses  of  sizes  up  to  30  amp, 

350  volts,  which  at  the  present   tun,  ided  by  the 

manufacturer.      Table   II    is   based    on    standard    roi 


100  fuses    . 

■ 

$200.00 

Bndof  thii 

■ 

9.00 

1  omi   abi    it  throu  ure  which  has  been  brought  to 

ical  committee  of  the  N'ational  Fire  Pre- 
vention Bureau  b  -  resulted  i  imme- 

nstructing  the  standard 
■    thai  it  will  be  practically  in 
it  and  thai  tampering  can  be  I 

will  pn  nil  in  the  smaller  fuses  being  reloaded  bj 

the  manufacturer  or  an  allowance  being  made  for  them  if 
returned  to  the  manufacturer. 
Schenectady,  N.  Y.  Howard  F    : 


Insulators  of  United  States  Navj    Radio  station 
To  the  Editors  oj  the  1  It  ■  Ii  ii  ,1/  World: 
Sirs:     In   the  article  winch   appeared  in  thi 

d   April   5,    1913,  under   the  title  "United   States   Navy 
Wireless  Station."  referring  I  •    trials  and 

a  ting  features  of  the  high-powered  tation  at  Arling- 

ton,  Va..  is  the  statement  "These  antennas  .ire  all  insu- 
lated by  means  of  porcelain  disks.  sucn  narilv 
employed   in   the  COnstr 

mission  lines,  arranged  in  series,  as  many  as  ten  beii  \ 
to  provide  the  necessary  insul 
In  this  connection  attention   should  be  called  tn  th> 
that    for  some  months   ; 
insulators   have   been    il 

station  in  place  of  thi    :  irci '  tin  ii 
employed.      The  very  remarkable  r< 
in   both    sending   and    receivil 

propc  The 

insula- 
7.5-in.  disk    - 

The    ultimate    breal  f    the 

abo\  e    insulator   Ul 
chanicat  strength    20,000   lb. 

It  is  noteworthy   also  thai  s  provided 

with  el<  cl 

nufacturing 

Com| 

\     )" 
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Field  of  the  Operating  Engineer 

A  Record  of  Practice,  Experience,  New  Ideas  and   Interesting 
Problems— Notes  on  Practical  Subjects— Questions  and  Answers 


Overload  Test  of  Boiler  at  250  per  Cent  of  Rating 

During  a  recent  test  the  No.  12  boiler  in  the  plant  of  the 
Narragansett  Electric  Lighting  Company,  Providence,  R.  I., 
produced  for  eight  hours  very  nearly  250  per  cent  of  its 
rated  boiler-hp  at  an  over-all  efficiency  of  boiler  and  grate 
of  73  per  cent.  This  test,  which  was  witnessed  by  Messrs. 
James  D.  Andrew  and  Fred  B.  Freeman,  of  the  Boston 
Elevated  Railway;  Charles  W.  Clarke,  of  the  Stone  & 
Webster  Engineering  Corporation ;  Arnold  and  Sarckey,  of 
the  Westinghouse  Machine  Company;  M.  Alpern,  of  the 
American  Engineering  Company;  H.  L.  Breaker,  of  the 
B.  F.  Sturtevant  Company;  B.  F.  Allen,  of  Westinghouse, 
Church,  Kerr  &  Company ;  J.  Brown,  of  the  Foster  Super- 
heater Company;  William  Pastell,  superintendent  of  power 
stations  of  the  Rhode  Island  Company,  and  M.  W.  Kern, 
of  the  Narragansett  Electric  Lighting  Company,  was  made 
for  the  purpose  of  determining  the  capacity  of  a  Riley  self- 
dumping  underfeed  stoker  of  five  retorts  installed  under 
the  boiler. 

The  boiler,  which  is  twelve  years  old,  is  a  Babcock  & 
Wilcox  unit,  twelve  tubes  high,  eighteen  tubes  wide  and 
sixteen  tubes  long.  No  special  effort  was  made  to  prepare 
it  for  this  test.  As  a  matter  of  fact,  its  companion  boiler  in 
the  group  of  two  was  cold.  The  boiler  was  of  such  a  size 
that  a  stoker  of  seven  retorts  could  have  been  installed 
under  it.  which  would  have  resulted  in  the  burning  of  more 
fuel  and  a  considerable  increase  in  the  capacity  obtained. 
As  the  stoker  is  of  the  self-dumping  type,  working  auto- 
matically, there  was  not  the  periodic  dumping  which  is  a 
necessary  feature  of  other  types;  hence  the  steadiness  of  the 
steam  pressure  (174.1  lb.  average)  and  other  operating  con- 
ditions. The  fire  appeared  to  be  in  the  same  condition  from 
one  end  of  the  test  to  the  other,  all  clinker  being  broken  up 
automatically  during  its  process  of  formation,  and  the  boiler 
was  kept  on  the  regular  line  for  some  hours  after  the  test. 
The  total  amount  of  coal  consumed  was  25,450  lb.,  or  an 
average  of  3181  lb.  per  hour.  The  water  fed  amounted  to 
251,170  lb.,  or  an  average  of  31,396  lb.  per  hour,  thus  giving 
an  evaporation  of  9.87  lb.  of  water  for  each  pound  of  coal. 
The  water  was  fed  at  a  temperature  of  196  deg.  Fahr.,  and 
the  equivalent  water  evaporated  per  hour  from  and  at  212 
deg.  Fahr.  was  33,437  lb.  per  hour.  This  is  equivalent  to  a 
total  of  969.2  boiler-hp  developed,  which  is  248.5  per  cent 
of  the  builder's  rating.  The  equivalent  evaporation  per 
pound  of  coal  as  fired  was,  then,  10.51  lb.  of  water,  and  the 
factor  of  evaporation  was   1.065. 

The  coal  analysis  showed  74.13  per  cent  fixed  carbon, 
14.95  Per  cent  volatile  matter,  6.52  per  cent  ash  and  4.40 
per  cent  moisture.  The  calorimeter  test  determined  the 
heating  value  to  be  14,600  lb. -Fahr.  units  per  pound  when 
dry,  or  13,957  units  as  fired.  That  the  coal  was  thoroughly 
consumed  is  shown  by  the  flue-gas  analysis,  which  gave  16 
per  cent  CO,;  0.12  per  cent  CO,  and  2.7  per  cent  oxygen. 

At  one  time  during  the  test  a  piece  of  4-in.  by  6-in.  timber 
was  purposely  dropped  into  the  center  hopper  to  determine 
the  effect  upon  the  stoker.  This  timber,  of  course,  blocked 
the  plunger  in  that  hopper  and  sheared  the  safety  pin  lo- 
cated on  the  connecting  rod.  The  plunger  was  then  auto- 
matically withdrawn  from  the  stoker  upon  the  return  stroke 
of  the  connecting  rod  and  left  at  its  outermost  position. 
Upon  the  removal  of  the  obstruction  and  the  insertion  of 
the  new  pin,  all  of  which  was  done  without  stopping  the 


stoker,  operation  was  resumed  as  if  nothing  had  happened. 
The  feed  of  coal  into  the  middle  retort  was  interrupted,  of 
course,  until  the  adjustment  had  been  made.  The  power 
used  by  the  blower  was  determined  as  20  hp,  while  1.4  hp 
was  required  to  operate  the  stoker.  Separate  motors  were 
used  to  drive  blower  and  stoker. 


Stop-Watch  Record  of  Service  Interruption 

Often  it  becomes  of  importance  to  an  operating  company 
to  know  exactly  the  duration  of  a  given  service  interruption 
when  making  explanations  or  dealing  with  municipal  author- 
ities, regulative  bodies,  customers,  etc.  The  sketch  shows 
an  arrangement  of  a  pair  of  relays  and  a  stop-watch,  which 


.Mecinco.   "i-Wtl 


RELAY     OPERATION     OF     STOP     WATCH     RECORDING     SERVICE 
INTERRUPTION 

preserves  an  accurate  record  of  the  time  the  voltage  is  off 
the  system.  A  device  of  this  kind  is  now  being  used  by  the 
Yonkers  (N.  Y.)  Electric  Light  &  Power  Company  with 
thorough  satisfaction. 

Ordinarily,  the  relay  A  is  in  circuit,  and  it  remains  ex- 
cited as  long  as  potential  is  on  the  feeder.  In  case  of  an 
interruption  A  is  de-energized,  allowing  its  weighted  arma- 
ture to  drop  and  deliver  a  slight  blow  on  the  stem  of  the 
stop-watch,  setting  the  timing  hand  in  motion.  Incidentally 
the  fall  of  the  armature  disconnects  at  a  the  circuit  to  relay 
A,  bridging,  instead,  the  relay  B  across  the  dead  feeder. 
When  service  is  restored  B  picks  up,  and  its  armature  in 
closing  presses  on  the  watch  stem  through  the  crank  arm, 
this  time  stopping  the  moving  hand.  Service  interruptions 
are  thus  recorded  with  an  accuracy  down  to  one-fifth  of 
a  second. 

A  small  pilot  lamp,  P,  burns  as  long  as  relay  A  is  in 
circuit,  thus  indicating  at  a  glance  that  no  service  interrup- 
tion has  yet  occurred.     This  little  2.5-volt  lamp  is  supplied 
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with  energy  from  secondary  windings  wrapped  on  the  frame 
of  relay  A.  An  ordinary  8-cp  lamp  is  used  as  resistance  in 
series  with  the  relays.  By  means  of  the  double-pole  double 
throw  switch,  the  recording  device  can  be  connected  to 
either  one  of  two  feeder  lines  which  it  is  desired  to  super- 
vise. A  pair  of  springs  hold  the  stop-watch  in  place,  mini- 
mizing jarring  and  helping  to  receive  the  blows  of  the 
falling  weight  and  the  relay  movement. 


Restoring  Submerged    Electrical    Apparatus  to 

Service  After  Flood 

By  George  II.  Morse 

The    Ohio    reached    its    high-water    mark    at    Wheeling, 

W.  Va.,  on  March  29.     Next  day  it  receded  sufficiently  to 

uncover  the  electric  generators  and  motors  in  the  several 

plants  belonging  to  a  large  steel  and  iron  company,   and 

the   electrical   engineer   regularly   employed   being   ill,   the 

company  sought   the  services  of  an  outside  expert    in   re- 


FIG.     I SHORT-CIKl'l'ITlNi;    BARS 

storing  service.  'The  writer  accordingly  arrived  on  the 
scene  at  nine  o'clock  on  the  morning  of  March  31  and 
examined  the  1000-kw,  three-phase  alternator  shown  in 
Fig,  3,  The  arrows  to  he  seen  on  the  rotor  were  painted 
there  with  white  lead  before  the  rotor  was  turned  at  all. 
in  order  that  it  might  be  known  at  all  tunes  just  which 
coils  had  been  under  water.  As  the  rotor  st.md>  in  the 
picture,  its  upper  part,  from  arrowhead  to  arrowhead,  was 
immersed  for  several  days,  and  ol  coins,-  a  corresponding 
portion  of  the  lower  part  of  the  stator  was  likewise  under 
water. 

The  generator  delivers  320  volts  at  DO  cycles,  its  normal 
full  load  per  phase  being  .'Ooo  amp.  The  first  thing  done 
was  to  place  four  large  gas  flames  m  the  pit  directly  under 
the  frame  of  the  machine,  in  such  position  that  the  llamcs 
played  against  the  iron  surface,  and  the  gas  was  kept 
burning  for  the  following  five  days  and  nights. 
smaller  direct  current  units  which  had  escaped  inundation 
supplied  energj  at  t2S  volts,  and  this  was  led.  through  an 
improvised  lamp  hank  and  .1  numbei   ol   rheostats,  to  the 


exciter  field,  the  exciter  -  armature  circuit  being  isolated 
and  used  to  excite  the  field  of  the  alternator  after  its  en- 
gine was  started.  The  same  rheostat  equipment  was  used 
in  e>.'  ilternator  from  thi  bus  previous 

to  starting  its  engine.  rol  was  thus  had 

of  the  current  circulating  through  the  rotor  winding,  and 
it    was   found   possible  to  maintain   the  temperature  of  the 


I    I.         2  1     ■  All  II     GAS     I 

latter  just  within  the  softening  point  of  the  insulation. 
The  rotor  was  thus  heated  with  electricity  all  of  Monday 
and  Monday  night.  Meantime  a  competent  machinist  was 
set  to  work  to  prepare  the  short-circuiting  copper  bars 
V    S    ami   A'   shown   in   Fig.    I. 

In  this  figure  tin-  busbar  connections  c     ind  B  .. 
tached  to  tin-  two  circuit-breakers  which   protect   the  alter- 
nator  and   the   third   phase   receives   its  current   b)    way    of 
connection  A.    P,  0  and  .V  are  the  feeder  ends  of  the  bus- 
bars. 

I  in  sih  11  circuiting  puces  s  and  5  take  the  place 
formerly  occupied  b)  blank  spacers  which  were  introduced 
lapt  the  five  members  of  terminal  ./  to  the  ten  mem- 
bers of  busbar  Y.  all  being  of  tin  same  thickness.  The 
clamping  pieces  //.  /..  /;.  (,.  /.  If  and  the  bolts  are  of  iron, 
while  pieces  /  and  /'  are  of  copper.  The  very  material 
addition  to  tin  heating  at  connection  A'  which  a  pair  of 
complete  magnetic  circuits  surrounding  busbars  P  and  O 


-W    \  I  t 


would    have    had    if   pli  which    the 

circuit    current    w  mtro- 

\    these  non-magi  The  machinist 

arrived  at  the  plant  at  5  o'clock  Tu< 

the  short-circuitin  Inch  had  taken  him  all  night 

to  make.     Having  put  in  position  the  eight  bars  at  S,  S  and 
the   nil  A    bars   at    A',   the   exciter    was    separately 
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excited,    its    current    after    starting   the    engine    being    cut 
down  to  nearly  zero  by  means  previously  referred  to. 

It  was  soon  found  that  normal  full  load  of  2600  amp  per 
phase  produced  but  little  heating  effect  and  a  current  of 
3300  amp,  rising  to  3500  at  times,  was  maintained  during 
a  large  part  of  the  operation  of  drying  out  the  stator.     It 


FIG.  4 TOP  OF  LARGE  DRYING  OVEN 

was  sometimes  necessary,  however,  to  reduce  the  current  to 
2500  amp  when  the  stator  became  too  hot. 

The  circuit-breakers  heated  considerably,  as  did  the  main 
switches  and  all  busbar  connections.  Cloths  wrung  out  of 
cold  water  were  continually  applied  while  compressed  air 
and  electric  fans  were  used  to  cool  the  other  parts.  A  large 
quantity  of  bare  copper  wire  was  wound  between  the  cir- 
cuit-breaker studs  on  the  back  of  the  switchboard  in  order 
to  relieve  them  of  a  part  of  the  current  which  they  were 
carrying. 

A  large  number  of  induction  motors  of  all  sizes  up  to 
200  hp  had  been  submerged.  Fig.  4  shows  the  top  of  a 
large  gas  oven  used  for  drying  pipe  before  it  is  placed  in 
the  galvanizing  tank,  to  be  seen  just  at  the  left  of  the  large 
motor  on  the  right-hand  side  of  the  picture. 

About  fifty  motors  were  placed,  as  ordered,  upon  this 
oven,  those  near  the  galvanizing  tank  being  partially  pro- 
tected from  excessive  heat  by  a  loose  pavement  of  brick 
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FIG.    5 DRICK    OVEN    FOR    DRYING    DIRECT-OURRENT    MACHINES 

laid  down  for  the  purpose,  while  those  above  the  cooler 
parts  of  the  oven  were  covered  with  corrugated  sheets 
found  ready  to  hand. 

The  stators  of  many  of  the  larger  motors  were  placed 
on  their  sides,  a  gas  fire  surrounded  by  a  section  of  large 
pipe  being  placed  at  the  center  and  corrugated  sheets  being 
used  to  protect  the  sides  of  the  motors  which  had  not  been 


wetted.  Three  of  the  stators  thus  arranged  are  to  be  seen 
in  Fig.  2.  On  the  left  of  the  same  picture  is  a  long  line 
of  rotors  being  heated  by  two  parallel  pipes  at  the  floor 
level,  holes  having  been  bored  every  six  inches  to  act  at 
jets.  In  the  picture  a  number  of  corrugated  plates  have 
been  removed  in  order  to  expose  the  interior  to  view.  The 
rule  given  the  numerous  attendants  on  duty  day  and  night 
throughout  the  week  was  to  keep  all  metal  parts  so  hot  that 
the  hand  could  not  comfortably  bear  the  heat  for  more  than 
ten  seconds.  Gaging  of  the  temperature  was  by  no  means 
left  entirely  with  the  men,  as  the  electrical  engineer  re- 
mained constantly  at  hand  and  made  frequent  rounds  dur- 
ing the  day  and  night.  Fig.  5  shows  the  method  used  to 
dry  large  direct-current  generators.  Ovens  of  brick  were 
built  around  the  generator  ends  of  these  direct-connected 
units  and  each  oven  was  served  with  two  large  gas  jets. 
The  temperature  of  the  commutator  was  ascertained  by 
feeling  it  from  time  to  time  and  excessive  heating  avoided. 
On  Friday  evening  the  short-circuit  was  removed  from 
the  large  alternator.  The  stator  and  rotor  were  found  free 
from  grounds  and  the  machine  fully  excited  and  the  feeder 
circuits  thrown  on.  The  following  morning  heating  of 
motors  was  ordered  stopped  and  the  motors  were  gradually 
returned  to  their  places.  On  Sunday  the  direct-current 
generators  had  their  brick  ovens  removed  and  were  tested 
out.  On  Monday  morning  one  week  after  the  flood  sub- 
sided all  of  the  electrical  equipment  in  all  of  the  company's 
plants  was  ready  for  operation,  without  a  single  exception. 


Testing  Polarity  of  Field  Coils 

By  E.  R.  Shepard 

In  testing  the  polarity  of  the  poles  of  an  alternator  an 
ordinary  carbon-filament  lamp  carrying  a  direct  current 
was  found  to  give  very  striking  and  definite  results.  By 
placing  the  lamp  in  the  region  of  the  leakage  flux  between 


FILAMENT    POSITION    UNDER    FLUX    ACTION 

adjacent  pole  tips  the  two  loops  of  the  filament  will  separate 
widely  or  draw  close  together,  depending  on  the  direction 
of  the  flux.  By  progressing  around  the  fields  with  a  lamp 
in  this  manner  a  reversed  pole  or  a  dead  pole  can  be  in- 
stantly detected.  The  behavior  of  the  lamp  is  indicated  in 
the  accompanying  illustration. 


Atlantic  TelegTaph  Cables 

How     many     telegraphic    cables     are     now     embedded     in     the     Atlantic 
What  voltage  is  used  for  signaling  over  these  cables?     R.  J.  L. 

The  transatlantic  cables  which  are  in  service  at  the  pres- 
ent are  not  embedded  as  you  imply,  but  are  strung  in  long 
spans  upon  the  mountain  peaks  and  high  plateaus  which 
protrude  from  the  ocean's  bottom.  Fourteen  such  cables 
are  now  strung  between  American  and  European  points. 
The  potential  used  for  signaling  over  these  cables  is  ap- 
proximately  50  volts. 
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Digest  of  Current  Electrical   Literature 

Abstracts  of  Important  Original  Articles  Appearing 
in    the   Periodical    Electrical    Press    of  the    World 


Generators,  Motors  and  Transformers 

Improvements  of  Two-Pole  Rotor  Windings. — Kaki. 
Weltzl. — An  illustrated  description  of  an  improvement  in 
the  construction  of  two-pole  rotor  windings  which  results 
in  a  much  more  effective  cooling  so  that  il  limit 


EIG.     I COIL    FOR    TWO-HOLE    WINDING 

due  to  temperature  rise  can  be  advanced  by  20  per  cent  to 
25  per  cent.  Fig.  1  shows  the  form  of  the  two-pole  coil 
winding  and  Fig.  2  shows  the  wound  drum.  Both  are  self- 
explanatory.  This  form  of  winding  can  be  used  even  with 
the  smallest  machines  so  thai  their  ventilation  becomes 
much  better  on  account  of  the  peculiar  form  of  the  coil 
heads.  Attention  is  called  especially  to  the  ventilation 
space  V  in  Fig.  2.  In  spite  of  the  unproved  cooling  ef- 
fect  the   coils  of  this  winding  are   smaller   than   the   usual 

a.-  b 
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PIG      J— WINDING    OF    TWO-POLE    ROTOR 

coils.     They   can    easily    be    manufactured    and    mounted. — 
Elck.  Zcit.,  March  27,  1913. 

Repulsion  Motor. — E.  Schulz. — A  paper  read  before  the 
Electrical  Society  of  Cologne  on  small  repulsion  motors 
made  by  a  German  company.  Their  high  starting  torque  is 
pointed  out.  In  order  to  prevent  the  speed  from  increas- 
ing beyond  a  certain  limit,  a  centrifugal  switch  is  provided 
on  the  axle.  It  short-circuits  three  points  of  the  armature 
winding  when  the  machine  has  reached  the  limit  of  speed. 
The  machine  is  then  an  induction  motor  running  nearly  at 
synchronous  speed.  Regulation  of  the  speed  of  the  repul- 
sion motor  is  possible  within  rather  wide  limits  by  displace- 
ment of  the  brushes. — Eltk.  Zcit..  March  -".   1013. 


.Utcrnating-Current  Commutator  Motor. — A  note  on  a 
recent  British  patent  (No.  21,471,  1912)  of  the  Siemens- 
Schuckert  company.  To  improve  the  running  of  the  mo- 
tor a  transformer  is  placed  between  the  stator  and  the 
rotor.  The  transformer  winding  connected  to  the  stator 
is  joined  in  star,  and  that  connected  to  the  rotor  is  in  mesh 
— London  Elec.  Enging,  March  27,  1913. 

Iron  Losses. — J.  Wild. — A  thesis  presented  at  the  In- 
te  of  Technology  at  Stuttgart  on  the  causes  of  the  ad- 
ditional iron  losses  in  rotating  smooth-ring  armatures. — 
No.  125  of  Mitteil.  iiber  Forschungsarbeiten  auf  d.  Geb.  d. 
[ngenieurwesens,  insbes.  aus  d.  Labor,  d.  techn.  Hoch- 
schulen;  abstracted  in  Elck.  Zcit.,  March  27,  1913. 

Lamps  and  Lighting 

Flux  and  Light  Intensity  of  Line  Sources  of  Light. — 
K.  Norden. — The  formula  of  the  flux  from  a  linear  source 
of  light,  as  given  by  Pole,  is  9  =  t'HL,  where  L  is  the 
length  of  the  linear  source  of  light  and  H  the  light  intensity 
of  the  unit  length  measured  in  a  direction  perpendicular  to 
the  line  source.  This  formula  is  correct.  But  the  author 
states  that  Pole's  statement  that  the  calculation  of  the  light 
flux  from  a  linear  source  of  light  is  indefinite  as  long  as 
the  surrounding  illuminated  surface  is  not  given  is  a  mis 
take.  The  spherical  flux  from  any  point,  surface  or  body 
is  definitely  fixed  under  any  circumstances.  The  mean  spher- 
ical candle-power  of  a  linear  source  of  light  i<  ///.  -  4  ;  the 
mean  hemispherical  candle-power  is  also  HL  r.  '4.  For 
the  rating  of  incandescent  lamps  the  horizontal  candle- 
power  is  usually  employed,  and  for  metallic-filament  lamps 
(  without  reflector')  the  ratio  of  the  spherical  to  the  hori- 
zontal candle-power  is  0.79,  which  practically  equ,v 
If,  therefore,  a  metallic-filament  lamp  and  a  linear  source 
of  light  have  the  same  spherical  intensity,  the  horizontal 
candle-power  of  the  former  corresponds  to  the  total-length 
light  intensity  of  the  latter.  The  same  is  true  for  the 
hemispheric  candle-power  if  the  metallic-filament  lam; 
arranged  horizontally,  since  in  that  c..-c  the  mean  hemi- 
spherical candle-power  equals  the  mean  spherical  candle- 
power  just  as  is  the  case  with  the  linear  source  of  light 
Or,  in  other  words,  if  a  surface  is  rtain  mean 

horizontal   illumination   and  if  the   surtax  nigh 

to  absorb  the  whole  hemispherical  flux  of  the  source  of 
light,  a  horizontal  linear  source  of  light  of  I  units  of  length 
with  .1  candli  power  of  <i  candles  perpendicular  to  the 
source  of  light  is  equivalent  to  /.  metallic-filament  lamps, 
each  of  a  candles,  arranged  horizontal 
March  [3,  1913 

Street  Lighting  of  Manchester. — S    I  il.  A. 

Ratci.ifff. — The  street  lighting  of  Manchester  and  the 
competition  between  gas  and  electricity  are  referred  to 
generally.  A  description  is  given  of  a  high-pressure  gas 
and  o\  a  flame-arc  install. itioi  ffiven  of  the 

photometric    work    undertaken    and  -    are    made 

between  the  rival  systems.     Relative  costs,  the  • 
problems  and  the  varioa 

Rectors    an     dis  itated. 

Purely  from  the  point    if  view  of  Qlumii  'here 

is  much  •     be  -  lid  in  fa>  ir  of  both  g  -  and  electricity,  but 

a  s   all   the   practical   ad- 
vantages,   a    tew    of    the    more    important    of   which 
(al  lov  b)  simplicity  of  switching  operations 
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possibility  of  dispensing  with  lanip-lighters ;  (c)  flexibility 
and  ease  of  erection;  (d)  lamps  not  affected  by  vibration 
when  suspended  from  traction  poles;  (e)  possibility  of  re- 
liable check  on  running  costs  (that  is,  energy  consumptions 
and  electrodes);  (f)  negligible  leakage;  (g)  absence  of 
globe  breakages  due  to  heating,  etc.  All  of  the  above 
advantages  are  absent  in  the  case  of  the  high-pressure  gas 
system,  and  in  contrast  may  be  mentioned  the  disadvantages 
incidental  to  its  use:  (a)  extensive  and  highly  dangerous 
leakage  of  high-pressure  gas;  (b)  the  detrimental  effect 
of  a  foggy  or  heavily  smoke-laden  atmosphere  on  the 
mantles,  resulting  in  a  serious  diminution  of  candle-power 
just  at  a  time  when  it  is  most  required;  (c)  partial  and 
occasional  complete  failure  in  frosty  weather. — London 
Electrician,  March  7  and  14,  1913. 

Metallic-Filament  Lamps  for  Lighting  Street-Railway 
Cars. — Rau.— An  abstract  of  a  paper  read  before  the  Elec- 
trical Society  of  Cologne  pointing  out  the  advantages  of 
tantalum  lamps  over  carbon  lamps  for  street-railway  car 
lighting  in  Cologne.  Experiments  with  the  i-watt  osram 
lamp  were  also  made  for  this  purpose.  (In  an  editorial 
footnote  it  is  said  that  the  osram  lamp  is  being  used  suc- 
cessfully on  the  Berlin  street  railways).— Elek.  Zeit., 
March  27,   1913. 

Hygienic  Properties  of  Lamps. — de  Recklinghausen. — 
An  article  on  the  hygienic  properties  of  artificial  sources  of 
light  and  particularly  of  mercury-vapor  lamps.  As  to  the 
effect  of  ultraviolet  rays  emitted  from  mercury-vapor  lamps 
(if  not  absorbed  by  the  glass  globe),  they  have  no  detri- 
mental effect  on  human  beings  so  long  as  the  mercury- 
vapor  lamp  is  at  a  sufficient  distance.  So  long  as  they  are 
installed  at  a  considerable  height  no  dangerous  effect  may 
be  expected  even  if  the  globe  should  be  accidentally  broken. 
As  to  the  greenish-blue  color  of  the  light  of  the  mercury- 
vapor  lamps,  the  author  thinks  that  it  is  less  fatiguing  to 
the  eye  than  that  from  other  artificial  sources  of  light.  He 
finally  discusses  the  distribution  of  light  from  lamps  and 
expresses  the  opinion  that  a  general  application  of  indirect 
lighting  is  not  the  ideal  solution  of  the  lighting  problem. — 
La  Lumiere  Elec,  Feb.  22,  1913. 

Arc  Electrodes. — A  note  on  a  recent  British  patent  (No. 
1 5.483,  1912)  of  the  British-Thomson  Houston  Company 
and  the  General  Electric  Company.  To  steady  the  mag- 
netite arc  the  current  is  led  into  the  electrode  at  right 
angles  to  the  arc  and  in  equal  symmetrical  branches.  The 
positive  electrode  is  of  disk  shape. — London  Elec.  Eng'ing. 
March  27,  1913. 

Arc  Producing  Ultra-Violet  Rays. — According  to  the 
Engineer,  the  Zeiss  Optical  Works  have  recently  produced 
a  rather  curious  form  of  apparatus.  A  so-called  iron  arc — 
that  is,  an  electric  arc  with  its  electrodes  impregnated  with 
salts  of  iron — gives  out  light  rich  in  ultra-violet  rays.  Then 
screens  are  used  so  as  to  cut  off  all  the  heating  and  luminous 
rays,  leaving  nothing  but  ultra-violet  invisible  radiations. 
In  these  pure  ultra-violet  radiations  nearly  all  substances 
fluoresce,  and  the  light  they  give  out  is  greatly  affected  by 
the  degree  of  their  purity,  so  that  this  provides  a  new  and 
very  powerful  means  of  examining  the  chemical  purity  of 
substances. — London  Electrician,  March  7,   191 3. 

Reflectors  for  Metallic-Filament  Lamps. — L.  Bloch. — 
An  English  translation  in  abstract  of  his  recent  German 
paper  on  special  designs  of  reflectors  for  metallic-filament 
lamps  for  interior  lighting. — London  Electrician,  March  21, 
IQI3- 

Generation,  Transmission  and  Distribution 

Economies  in  the  Use  of  Electric  Poiver. — W.  E.  Milns. 
— An  illustrated  abstract  of  a  paper  read  before  the  Birm- 
ingham Section  of  the  (British)  Institution  of  Electrical 
Engineers.  The  heaviest  item  in  a  manufacturer's  expenses 
is  usually  the  wages  bill.  The  power  arrangements  should 
therefore  be  designed  to  affect  the  wages  account  rather 
than  the  power  account;  that  is,  the  designer  of  the  arrange- 


ments for  distributing  power  in  a  factory  should  not  allow 
his  engineering  views  to  override  the  commercial  considera- 
tions of  the  case.  The  author  emphasizes  that  too  much 
importance  is  usually  attached  to  the  cost  of  energy. 
"When  a  manufacturer  asks  for  the  cost  of  electricity  per 
horse-power  hour  and  says  that  such  a  figure  will  enable 
him  with  his  own  knowledge  of  his  work  to  estimate  his 
costs,  it  is  wise  to  ignore  the  question.  The  author's  ex- 
perience is  that  the  manufacturer  has  a  very  vague  idea  of 
horse-power,  is  ignorant  of  both  his  maximum  and  average 
load,  and  cannot  estimate  his  horse-power-hours.  A  better 
method  of  estimating  the  cost  of  driving  is  based  on  figures 
actually  obtained  from  existing  manufacturers'  installa- 
tions." For  the  benefit  of  power  users  and  engineers  en- 
gaged in  developing  motor  loads,  the  author  gives  some  fig- 
ures obtained  from  the  analysis  of  power  cost  of  gas,  steam 
and  electric  driving  in  the  same  plant.  The  following  figures 
are  from  a  large  pen  factory,  the  owners  of  which  have 
made  very  careful  tests  on  the  cost  of  steam,  town  gas. 
suction  gas  and  electricity.  The  horse-power  installed  was 
250.  The  cost  of  steam  driving  with"  Corliss  compound 
condensing  engines  is  $47.50  per  hp  per  year ;  with  gas  from 
the  corporation  mains,  at  35  cents  per  1000  cu.  ft.,  $36.04 
per  hp  per  year,  and  with  suction  gas  $24.31  per  hp  per  year. 
The  cost  of  electric  driving  with  energy  at  2  cents  per 
kw-hr.  came  to  $18.43  Per  nP  Per  year.  These  figures  in- 
clude energy  maintenance,  wages  and  repairs,  interest,  de- 
preciation and  all  other  charges.  Another  method  of  com- 
parison which  will  appeal  to  a  manufacturer  with  an  ele- 
mentary knowledge  of  engineering  is  to  obtain  load  curves 
for  the  steam  engines  by  means  of  continuous  recorders,  or 
from  electric  motors  by  means  of  recording  ammeters,  and 
to  submit  such  curves  to  a  power  user.  A  last  argument 
which,  unfortunately,  is  rarely  taken  into  consideration  is 
that  the  conditions  of  labor  and  employment  in  electrically 
equipped  factories  are  usually  far  superior  to  those  found 
in  works  utilizing  any  other  form  of  power. — London  Elec- 
trician, March  14,  1913. 

Energy  Supply  on  the  Rand. — A.  E.  Hadley. — A  paper 
read  before  the  (British)  Institution  of  Electrical  F.ngi- 
neers.  Particulars  are  given  of  the  Victoria  Falls  and 
Transvaal  Power  Company  and  of  the  history  of  electric 
energy  supply  on  the  Rand.  Details  are  given  of  the  trans- 
mission system  and  of  the  Rosherville  station,  together 
with  some  account  of  the  substations  and  a  compressed  air 
supply  scheme. — London  Electrician,  March  14  and  21, 
1913.  An  editorial  discussing  one  special  feature  in  Had- 
ley's  paper,  namely,  the  use  of  reactors  in  alternating-cur- 
rent systems. — London  Electrican,  March  21,  1913. 

Independent  Steam-Condensing  Plants. — W.  A.  Dextek. 
— An  illustrated  paper  in  abstract,  presented  before  the 
New  Castle  section  of  the  (British)  Institution  of  Elec- 
trical Engineers,  giving  comparative  notes  on  independent 
steam-condensing  plants.  Surface  and  jet-condensing 
plants  are  discussed  and  compared,  chiefly  those  used  in 
connection  with  steam  turbines.  Air-pumps  are  also  con- 
sidered, both  reciprocating  and  rotary,  with  some  remarks 
incidental  to  their  efficient  working  and  maintenance. — 
London  Electrician.  March  28,  1913. 

Diesel  Engine. — J.  H.  Bauer. — A  long  paper  read  before 
the  Electrical  Society  of  Cologne  on  the  Diesel  engine, 
the  kinds  of  oil  which  can  be  used  for  its  operation,  and  the 
economical  results  obtainable  in  commercial  work. — Elek. 
Zeit.,  March  20,  1913. 

Traction 

Single-Phase  Alter  noting -Current  Commutator-Motors 
for  Railways. — M.  Latour. — An  illustrated  English  trans- 
lation in  abstract  of  his  article  in  Elektrotechnik  und  Ma- 
sehincnbau  and  Elektrotechnische  Zeitschrift.  The  va- 
rious types  of  single-phase  commutator  motors  tested  by 
the  Compagnie  des  Chemins  de  Fer  du  Midi  are  com- 
pared,  especially  those  which   possess  a  cross-flux,  either 
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as  an  inherent  property  1  repulsion  motors;  or  produced 
artificially  (series  motors).  The  superiority  of  the  series 
motor  with  .1  resistance  in  parallel  with  the  auxiliary  pole 
is  shown.  Use  is  made  of  the  current  diagram,  which  en- 
ables the  interpole  excitation  to  be  calculated  for  this  ar- 
rangement. Finally  an  equivalent  arrangement  i«  given 
whereby  all  complications  in  thi  con  truction  oi  thi  motor 
are  avoided  and  a  desirable  degree  of  simplicity  is  obtained. 
London   Electrician,    March   28,    1913. 

Installations,  Systems  and   Appliances 

Electricity  Supply  in  Bavaria,  ["illmetz. — A  long 
stract  of  a  paper  by  Ph.  Arnold  in  the  Zeit.  it.  k.  I 
Statist.  Londesomts  on  the  use  of  electricity  in  Bavaria 
with  special  reference  to  Munich  and  suburbs  I  be  first 
part  deals  with  the  uses  of  electricity  m  general,  the  second 
with  the  uses  of  electricity  in  factories  and  workshops,  and 
the  third  with  the  uses  of  electricity  in  agriculture.  A 
great  many  statistical  figures  are  given. — Elek.  Zeit., 
March  27,  1913. 

German  Electrical  Industries. — A  continuation  of  the 
reviews  of  the  status  of  the  different  Seids  of  the  Ger- 
man electrical  industry  in  1912.  Bercovitz-Schmiedel  dis 
cusses  measuring  instruments  and  methods  including  me- 
ters, P.  Humaun  overhead  conductors  and  underground 
cables  for  heavy  currents  and  the  manufacture  of  cables, 
A.  Steinhaus  electric  lighting  (see  abstract  abovi  1.  A 
Steinhardt  electric  heating  and  cooking,  Thierbach  electric 
drives  in  factories,  Krobne  the  application-  oi  electricity  in 
agriculture.— fi/eJfe.  Zeit.,  March  27,   1913, 

Electrochemistry    and    Batteries 

Advantages  of  Small  High-Speed  Electric  Furnace. — 
Cari.  Hering. — A  paper  pointing  out  the  importance  of  the 
rate  (speed)  of  melting  on  the  economic  results  obtainable 
with  an  electric  furnace.  Calculations  are  given  lor  a 
series  of  brass  furnaces  operated  with  the  same  charge 
but  at  different  rates  of  melting,  and  also  the  results 
for  a  series  of  brass  furnaces  operated  with  the  same 
rate  but  with  different  charges.  The  results  are  shown 
by  means  of  diagrams.  With  a  given  furnace  oi  an) 
stated  capacity  of  hearth  it  pays  well  to  force  it  as  much 
as  other  conditions  permit.  For  the  same  rate  of  melting 
the  smaller  the  furnace  the  more  economical  it  will  be  in 
energy   consumption. — Met  all.  and   Chi»K   Eng'ing,   April. 

Measuring  the  Density  of  Storage  Battery  Acid. 
Kretzschmak. — To  determine  the  condition  of  charge  or 
discharge  of  a  storage  batten  the  measurement  of  the 
density  of  the  acid  is  the  simplest  means.  In  order  to 
make  use  of  an  aerometer  particularly  convenient  and  suit- 
able   for   this   purpose,   the   author   has   devised   a    simpli 

rangement    for  mounting   thi    aerometer  in  the  ban. 
magnifying  concave  mirroi   being  mounted  at  an  angle  of 
1     deg.,   which   permits  our   to  read  the  aerometer   scale 
directly  from  above'  in  the  mirror      /  lek,  Zeit.,  March  27. 

'9>3- 

Units,  Measurements  and  Instruments 

Electrical  Units. — R.    1  ook.      \   Kelvin  lecture 

delivered  before  the  (British)  Institution  ,,i  Electrical  En- 
gineers on  "The  Ohm.  the  Ampere'  and  the  Volt  a  Mcmon 
of  Fifty  Years,  t86a  to  [912."  The  historical  sketch  given 
is  concise  and  seems  complete.  I'lie  same  issue  COnl 
long  editorial  on  tin-  fundamental  electric  tl  unit!  1  ondon 
/  /<  ,  trieian.  March  7,   [913. 

Units  aiu!  Notation.      \   joint  committei  tech- 

nical ami  scientific  German  societie  li  rman 

Association  of  ElectrU  il  rs)   proposed  changes  in 

the  notation  of  units.       \   l\si   of   these  units   and   then 

tion  is  given  with  explanati  ins  b)  i\  Scheel  tnd  K 
Strecker.— Elek.  Zeit..  March  13,   [913. 

Series  Transformer. — A.  R.  Anderson   \m>  11.  K.  v, 
row. — A  bulletin  of  fort)   fiv<   pages  on  the  characteristics 


and  limitations  of  the  series  transformer.  The  authors 
give  a  discussion  of  the  fundamental  principles  of  the  series 
transformer  and  a  representation  by  vector  diagrams  of 
its  operation.  A  deduction  of  current  relations  by  the 
complex  quantities  and  a  discussion  of  con- 
clusions that  may  be  derived  therefrom  follow.  The  deri- 
vation of  current  relations  by  the  use  of  instantan 
current   values   is   then   given,    particular  g    laid 

upon  tiie  application  oi   the  series  transformer  for  the  pur- 
1  recording  transient  phenomena.     Some  of  the 
il  and  important  results  of  their  investigation 
follows:     The  transformation  ratio  and  phase  angle- 
series  transformer  having  a  core  of  constant  permeability 
(such  as  air)   are  constant  under  given  conditions  for  all 
values  of  primary  current,  but  this  is  not  so  with  a  tl 
former  having   an   iron   core.     With   an   iron-cored 
transformer  the  form  of  variation  depends  upon  the  shape 
of    the    saturation    curve   and    upon   the    range    over    which 
•.he  transformer  opi  oc  range  over  which  the  per 

meability  remains  most  nearly  constant  is  the  range  over 
which  the  ratio  remains  most  nearly  constant.  In  a  trans- 
former of  constant  core  reluctance  the  so-called  magnetiz- 
ing current  is  proportional  to  the  primary  current  and  its 
phase  position  is  constant.  The  introduction  of  resistance 
in  the  secondary  circuit  of  a  series  transformer  has  the 
effect  of  increasing  the  phase  angle,  and  this  mere.-, 
phase  angle  is  practically  proportional  to  the  secondare 
resistance  for  reasonable  values  Increasing  the  second- 
ary resistance  decreases  only  slightly  the  transformation 
ratio.  Hence,  in  general,  the  introduction  of  secondary  re- 
sistance is  very  objectionable  when  the  transformer  sup- 
1  urreiit  lor  a  wattmeter,  but  is  not  seriously  objection- 
able when  thf  transformer  supplies  current  for  an  amme- 
ter. The  effect  of  secondary  reactance  and  the  equivalent 
effect  oi  magnetic  leakage  is  to  reduce  the  pi 
slight!)  and  tl!'  transformation  rati.,  -.cry  coi 
The  pha  1  ingle  increases  with  decreased  permeability, 
and  consequent^  in  a  transformer  with  an  iron  core  the 
phase  angle   incri  line   current   decreases       The 

111  frequency   within  a  range  oi 
is   not   generally  serious.      However,  in   addition  to  the  ef- 
fects  oi    frequency,    in   a   transformer    with    an    1r.1t; 
decreasing   tin     frequency   raises   the   point  of  operaf 
the  saturation  curve  and  hence  increases  the  coi 

liters    ill,     fot '    variation   of   transformation   rati 

phase   ani;U    with   primary   current.     The   desirabilit) 
high   number  of   turns   is   pointed  out      With   a  reasonably 
high  number  of  turns  and  a  ni  cond- 

ary   resistance  the  effect  of   frequency  over  a 
range  is  negligible.      I'he  effect  of  cure  |i 

iv  current,  this  effect  being  lessened  by 
lary    load.      Increased    core    loss    dec- 
phase  angh-s.  and  this  effect  is  increased  b)   in 
ondary  load.     In  an  iron-con  series  transformer  the 
of  flux  density  should  ' 

This  means  a   low  vain.  current.     Ti 

end  excessive  secondary  impedance  should  be 
increased   impedai 
tically  direct   proportion   to  the  impedanc 

ondar) 

a    view    to    minimum    n 

well-cl  stantaneous  \ 

<>i  current   in  tr.o 
mercial  serii 
adequate  and  cai 

the  us. 
UnS)  in- 
to ha< 

or   to 
thus,    desii  ed   th 

No.  9). 
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Telegraphy,  Telephony  and  Instruments 

Transposition  of  Wires  in  Telephone  Cables. — F.  Lange. 
— A  paper  on  an  investigation  carried  out  by  the  German 
government   telegraph   experimental   station.     The    author 
points  out  that  the  opinions  of  experts  do  not  yet  agree  as 
to  the  best  way  of  arranging  the  transposition  of  the  wires 
in  telephone  cables  carrying  a  number  of  pairs  of  wires,  in 
order  to  prevent  "cross-talking."     Gen- 
erally, transposition  is  considered  to  be  A2 
most  favorable  if  the  distances  between           /'    \           ° 
two  complete  turns  are  short.     This  is,        '  •    y    '    \      / 
for  instance,  American    practice.      On 
the  other  hand,  another  method  is  also 
used   in    which   the   distances   between              0 
complete  turns  are  made  longer  but  are           '       |       »      q 
varied  from  pair  to  pair.     The  author            -#^ 
compares  the  methods.    In  the  present 
paper  only  the  induction  effects  are  con- 
sidered.   On  the  basis  of  the  formula           .--N          ^•x 
of  the  mutual  inductance  between  par-         •      <P       'J 
allel   conductors  a   formula   is  derived                            "^ 
for    the    mutual    inductance    of   paral-         fig.   3  —  cross- 
lel  conductors  with   transposition,    the      sections 
transposition  being  uniform  and  in  the     through    two 
same  direction  and  long  distances  be-      pairs  of  c  o  n- 
tween  complete  turns  being  used.     It  is      ductors 
found    that    the    coefficient    of    mutual 

inductance  equals  zero  only  if  the  phases  of  the 
transposition  are  in  quadrature  as  shown  in  Fig.  2.  This 
represents  successive  cross-sections  through  two  pairs  of 
conductors  side  by  side  and  the  two  planes  through  the  pairs 
of  conductors  are  always  perpendicular  to  each  other.  A 
change  in  the  distance  between  complete  turns  from  pair  to 
pair  always  improves  the  protection  against  induction.  The 
results  of  measurements  of  the  differences  of  the  partial 
capacities  of  such  pairs  which  show  a  particularly  strong 
mutual  effect  on  each  other  prove  that  when  cross-talking 
takes  place  there  are  usually  capacity  differences. — Elek. 
Zeit.,  March  20,  1913. 

Semi- Automatic  Telephony. — Grabe. — An  illustrated  de- 
scription of  the  semi-automatic  telephone  exchange  system 
of  the   Siemens  &  Halske   Company. — Elek.  Zeit.,   March 

27.  1913- 

Wave  Detector. — A  note  on  an  investigation  by  Leithau- 
ser  on  the  application  of  the  unilateral  conductivity  of 
flames  to  the  design  of  a  central  wave  detector.  The  ex- 
perimental apparatus  employed  comprised  a  small  induction 
coil  connected  to  a  5-mm  gap  between  two  1. 5-111  wires 
with  end  capacity  plates.  At  a  distance  of  from  33  ft.  to 
65  ft.  a  similar  receiving  circuit  was  connected  to  the 
electrodes  of  a  flame  detector.  A  Bee-Meker  burner  was 
used  to  provide  a  steady  flame  of  great  intensity,  with  a 
small  bright  blue  inner  cone.  The  electrodes  used  were  a 
i-mm  copper  wire  and  a  ring  of  sheet  platinum  covered 
with  a  potassium  salt  (the  object  of  which  was  simply  to 
increase  the  conductivity  of  the  flame).  These  electrodes 
were  connected  through  a  high-resistance  telephone  to  the 
terminals  of  a  resistor  of  some  few  ohms  resistance  across 
which  a  suitable  potential  difference  could  be  maintained 
and  varied  by  a  local  battery  in  series  with  an  adjustable 
resistor.  Later,  a  high-sensitivity  moving-coil  galvanometer 
was  also  connected  in  the  detector  circuit  and  at  times  the 
telephone  was  replaced  by  an  Edelmann  vibration  galva- 
nometer. Experiments  showed  that  the  efficacy  of  the  de- 
tector depended  largely  on  the  dimensions  and  relative 
positions  of  the  electrodes  and  on  the  size  of  the  flame  and 
its  temperature  around  about  the  electrodes.  A  current- 
voltage  curve  was  prepared  when  working  under  the  most 
favorable  adjustments,  and  the  steep  rise  and  sharp  change 
of  the  current  proved  the  rectifying  action  of  the  detector 
to  be  very  pronounced.  That  phase  corresponding  to  which 
the  platinum  electrode  was  positive  was  almost  entirely 
suppressed,  but  the  other  phase  was  carried  with  high  con- 


ductivity. The  delicacy  of  the  detector  was  at  least  equal 
to  that  of  a  sensitive  electrolytic  valve  and  was  usually 
greater. — Phys.  Zeit.,  No.  18,  1912,  and  Zeit.  f.  Schwach- 
stromtechnik,  No.  2,  1913;  abstracted  in  London  Elec.  Re- 
view, March  14,  1913. 

Electrolytic  Detectors. — Paul  Jagou. — A  paper  on  the 
phenomena  taking  place  in  an  electrolytic  detector  without 
auxiliary  emf.  A  theory  of  the  operation  of  electrolytic 
detectors  is  given. — Comptes  Rendus,  Feb.  3,  1913;  ab- 
stracted in  La  Lumiere  Elec,  Feb.  22,  1913. 

Slide  Rule  for  Wireless  Telegraphy. — A  description  of 
a  simple  modification  of  the  ordinary  slide  rule  by  which 
it  is  rendered  possible  to  make  in  a  quick  and  simple  way 
the  complicated  calculations  needed  in  wireless  telegraphy. 
— Elek.  Zeit.,  March  20,  1913. 

Horizontal  Antennas. — Louis  Cohen. — A  conclusion  of 
his  mathematical  paper  on  the  inductance  and  capacity  of 
linear  systems  of  conductors.  In  the  present  instalment  he 
applies  the  method  to  the  determination  of  the  inductance 
and  capacity  of  horizontal  antennas. — London  Electrician. 
Feb.  21,  1913. 

Miscellaneous 

German  Association  of  Electrical  Engineers. — The 
twenty-first  annual  meeting  will  be  held  in  Breslau  from 
June  18  to  21.  E.  Frischmuth  will  present  an  address  on 
the  economical  importance  of  electric  traction  of  trunk 
railways.  Reports  will  be  presented  by  S.  Ruppel  on  pro- 
tection of  houses  against  lightning,  by  Weidig  and  Jaensch 
on  phenomena  on  high-tension  overhead  lines,  and  by 
Monasch  on  modern  electric  lamps.  A  discussion  of  the 
distribution  of  large  amounts  of  energy  over  extended  dis- 
tricts will  be  opened  by  an  address  by  G.  Klingenberg 
There  will  be  a  large  number  of  excursions. — Elek.  Zeit., 
March   27,   1913. 


Book  Reviews 


Studies  in  Light  Production.     By  R.  A.  Houstoun,  M.S. 

New  York:    D.  Van  Nostrand  Company.    116  pages,  22 

illus.  Price,  $2. 
The  book  is  virtually  a  lengthy  essay  on  the  fundamental 
scientific  principles  of  luminous  sources  compiled  and  col- 
lated by  the  author  from  the  technical  literature  of  the  past 
fifteen  years.  The  plan  of  the  work  is  thus  mainly  syste- 
matic and  historic.  The  twelve  chapters  of  the  book  relate 
to  the  following  subjects:  The  energy  spectrum,  the  black 
body,  flames,  the  Welsbach  mantle,  the  carbon  glow  lamp, 
the  arc,  the  nernst  lamp,  metal-filament  lamps,  the  mercury 
arc,  the  light  of  the  future,  on  the  absolute  measurement 
of  light,  apparatus  and  experimental  methods.  The  book  is 
more  than  a  mere  compilation.  It  contains  some  new  ex- 
perimental data  and  treats  the  subject  in  a  very  logical 
manner.  The  chapter  on  the  absolute  measurement  of 
light  is  especially  original  in  treatment.  The  book  will  be 
useful  to  advanced  students  of  the  theory  of  light. 


Essentials  of  Electricity.     A  textbook  for  wiremen  and 
the    electrical   trades.      Direct   Currents.      By   W.    H. 
Timbie.    New  York:    John  Wiley  &  Sons.    272  pages, 
illus.     Price,  $1.25. 
A  very  elementary  textbook  of  applied  electricity  suitable 
for  the  use  of  wiremen,  electric  artisans  and  all  who  desire 
to  acquaint  themselves  with  the  fundamental  principles  of 
electricity  without  the  use  of  mathematics  beyond  simple 
arithmetic.    The  book  is  divided  into  nine  chapters  on  the 
following   subjects:      Ohm's   law,   simple   electric   circuits, 
combinations  of  series  and  parallel  systems,  electric  power, 
wire  and  wiring  systems,  generators  and  motors,  locating 
and  correcting  "troubles,"  batteries,  wiring  diagrams.     A 
number  of  easy  numerical  problems  for  solution  are  scat- 
tered throughout  the  work. 
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New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Luminous-Bowl  Indirect-Lighting  Fixtures 

llic  Hub,  I  hicago,  a  stun-  devoted  to  the  sale  of  men's 
clothing  and  furnishings,  occupies  thi  first  eight  floors 
and  basemen!  of  the  Lytton  Building  and  is  equipped 
throughout,  except  on  t  ]  1  <  ■  eighth  floor,  with  the  so-called 


Hi,.     I  MAIN      FLOOR     OF     THE      HUB     STORE,      LIGHTED     BY 

LUMINOUS-BOWI      INDIRECT!     i  i 

"eyi   comfort    lighting    system"    of    the    National     X-Raj 
Reflector  1  'ompanj .  1  'hicago. 

lln  installation  on  the  ground  floor  is  said  to  be  the 
first  luminous-bowl  indirect-lighting  system.  The  manu- 
facturer claims  that    the  reason    for  the  existence  ol    th< 


FIG.    2      PI   UN     INDIREl   i     FIXTURES     IN     I  1 1 K    BUB    STORE 

so-called  semi  indirect  lighting  is  thai  while  people  want 
indirect  lighting,  thej  also  want  to  see  where  the  indirect 
light   comes   from. 

With  the  so-called  "eye-comfort  lighting  system"  the 
indirect  light  i^  obtained  with  a  standard  X-ray  reflector 
equipment,   and   the   luminous  bowl   effect    is  obtained   by 


"cket  in  the  bottom  of  the  central  body 
hi   the  equipment   for  indirect  light;  lamp 

which  softly  ilium  owl,     It  1-  said  that  in 

:   the  high  efficienc  irect-lighting 

retained  am 
bowl. 


Single-Phase  Induction  Watt-Hoar  Meter 
In  a  single-phase  induction-type  watt-hour  meter  winch 
n   put  on   the  market   by   the   Holcomb  & 
Manufacturing  Company    of   Indianapolis  then 
interesting  featun  relate  to  th< 

sign  and  arrangement  of  the  rotating  element  and  of  the 
permanent  magnets.  I  he  rotating  element  is  an  aluminum 
disk  of  small  sue  hut  hi  sufficient  thickness  to  give  it 


METHOD    "1     RE  MO> 

strength  in  proportion  I 
on  a  short  shaft,  pivoted  at  t< 
moving  element   I 
shaft  and  the  stiffness  and  stt 
lated   to   give   pi  it 
circuits.      I  I 

:  m  the  sha 
acoiilcnt.il   rough  han  lling 

moved  from  the  meter 

ply   to  throw    ],.wk   thi 

pull  down   and   ra 
the  shaft,  and  th 

simply    slipi  r   can 

then  I 
nicnt  of  the  meter  in  any  wav. 


846 


ELECTRICAL     WORLD 


Vol.  6i,  No.  16 


I  he  permanent  magnet  has  a  single  long  tempered  steel 
magnetic  circuit  with  a  single  air-gap,  and  it  is  declared 
that  this  design  will  give  a  stable,  steady  magnetic  field 
with  a  minimum  amount  of  demagnetization.  The  magnet 
is  removable  from  the  meter  by  simply  loosening  the  hold- 
ing screws  at  the  top  without  disturbing  any  other  part  of 
the  mechanism,  and  all  magnets  are  interchangeable.  It  is 
provided  with  a  coarse,  quick  adjustment  and  a  fine 
micrometer  adjustment  for  full-load  calibrating.  The  final 
adjustment  is  against  a  stop  which  acts  as  a  gage,  so  that 
the  permanent  magnet  when  once  set  may  be  taken  off  for 
inspection  and  cleaning  and  replaced  in  exactly  the  former 
position  without  any  necessity  for  recalibration.  The  light- 
load  adjustment  is  also  a  micrometer  adjustment  against  a 
gage. 

The  complete  meter  is  light  in  weight  but  strongly  made, 
with  case  of  pressed  metal.  The  weight  of  the  5-amp  size 
is  51 ..  lb.  The  meter  is  provided  with  a  full  glass  front  and 
the  method  of  sealing  in  combination  with  the  design  of  the 
case  is  such  as  to  prevent  tampering  of  any  kind  with  the 
meter.  The  H.  &  H.  meter  was  designed  and  is  being  manu- 
factured under  the  supervision  of  Mr.  G.  A.  Scheeffer, 
known  to  the  electrical  industry  as  the  inventor  of  the  first 
induction-type  watt-hour  meter  on  the  market. 


Composition-Glass  Reflector 

The  Holophane  Works  of  General  Electric  Company. 
Cleveland,  Ohio,  have  just  placed  on  the  market  a  new- 
product  called  the  "Sudan  glass  reflectors  in  panelex  de- 
sign." The  glass  is  said  to  be  of  a  new  chemical  composi- 
tion, of  very  delicate  amber 
tint  when  lighted,  and  trans- 
lucent. Its  smooth  surface, 
which  is  said  to  be  practically 
dustproof,  has  no  polish  or 
glare.  The  design  of  this  re- 
flector is  without  marked  ribs 
or  hollows  that  would  catch 
and  hold  dust,  and  the  lamp 
filament  is  hidden  from  the 
ordinary  line  of  vision.  This 
reflector  is  said  to  demon- 
strate the  large  possibilities  of  light  diffusion  and  redirec- 
tion  without  loss   of   artistic   effect. 

The  reflectors  are  made  in  both  the  bowl  and  shallow 
types  and  are  particularly  adaptable  for  use  in  office  build- 
ings, retail  stores  and  some  rooms  of  residences. 


BOWL-TYPE    REFLECTOR 


Miniature  Precision  Instruments 

The  Weston  Electrical  Instrument  Company,  of  Newark, 
N.  J.,  has  recently  placed  upon  the  market  a  line  of  minia- 
ture direct-current  instruments  of  the  permanent-magnet 
movable-coil  type,  in  both  portable  and  switchboard  forms. 

The  line  comprises  voltmeters,  battery-testing  voltmeters, 
ammeters,  volt-ammeters,  millivoltmeters  and  milliampere 
meters,  in  various  combinations  of  single,  double  and  triple 
ranges.  They  are  finished  in  dull  black,  with  nickel-plated 
trimmings. 

The  outside  dimensions  of  the  portable  form  are  4.4  in. 
by  4.6  in.  They  weigh  less  than  1  lb.  each  and  may  easily 
be  carried  in  the  pocket.  They  have  a  knife-edged  pointer, 
which  enables  close  readings  to  be  made.  The  scale  has 
a  length  of  2j4  in. 

The  working  life  of  an  instrument  depends  on  the  proper 
design  of  the  movable  system,  which  must  be  very  light 
and  at  the  same  time  rigid,  and  the  spring  torque  must  be 
high  in  comparison  to  the  weight  and  moment  of  inertia. 
The  movable  system  in  these  miniature  instruments  weighs 
less  than  0.2  gram   (less  than  the  weight  of  two  ordinary 


pins),  and  its  parts  are  so  well  distributed  that  the  time 
required  for  the  pointer  to  come  to  rest  after  the  applica- 
tion of  or  a  change  in  the  current  or  voltage  is  about  0.2 
second,  which  for  all  practical  purposes  is  instantaneous. 
The  movement  of  the  pointer  is  damped,  "dead-beat,"  by 
means  of  the  aluminum  frame  on  which  the  wire  forming 
the  movable  coil  is  wound,  in  a  manner  similar  to  that  in 
the  larger  types  of  Weston  instruments. 

.  It  is  stated  that  this  line  of  instruments  has  been  sub- 
jected to  the  most  severe  conditions  in  use,  and  that  they 
are  being  successfully  employed  on  the  dashboards  of  auto- 
mobiles, where  the  vibration  and  jar  are  far  in  excess  of 
that  which  would  be  encountered  in  ordinary  testing.  Both 
portable  and  switchboard  forms  are  shielded  against  ex- 
ternal magnetic  fields  and  are  practically  unaffected  by 
changes  in  temperature. 

By  means  of  a  triple-range  portable  voltammeter  any 
direct  current  from  30  amp  to  0.05  amp  and  any  emf  from 
150  volts  to  0.02  volt  can  be  measured.  The  switchboard 
form  of  meter  has  the  same  general  characteristics  as  the 
portable  form.  A  switchboard  voltammeter  is  designed 
for  use  with  storage-battery  charging  outfits  on  or 
for  automobiles  and  with  other  small  storage-battery 
installations  where  it  is  desired  to  use  a  single  instrument 
to  indicate  both  volts  and  amperes.  It  indicates  the  charg- 
ing or  discharging  current,  and  on  pressing  the  contact 
button  it  indicates  the  voltage  of  the  cell  or  battery. 


VOLTMETER    FOR    BATTERY    TESTING 

The  battery-testing  voltmeter  shown  herewith  is  pro- 
vided with  a  steel  point  as  one  of  the  terminals  to  facilitate 
making  contact  to  one  of  the  plates  or  terminals  of  the  cell 
to  be  tested.  The  other  terminal  consists  of  a  flexible  lead 
also  provided  with  a  point.  They  have  knife-edge  pointers 
and  are  made  with  the  zero  in  the  center,  so  that  the  volt- 
age may  be  read  regardless  of  the  polarity. 


Electrical  Laboratory  for  High  School 

Modern  high  schools  and  academic  institutions,  more 
especially  those  where  manual  training  is  a  part  of  the 
curriculum,  are  installing  completely  equipped  electrical 
laboratories  for  the  benefit  of  students.  The  illustration 
shows  a  corner  of  the  electrical  laboratory  of  the  West 
Philadelphia  High  School,  Philadelphia.  On  the  left  is 
shown  a  10-kw,  125-volt.  250-r.p.m.  direct-current  generator 
coupled  to  an  Otto  gas  engine.  On  the  right  is  shown 
a  10-kw,  125-volt,  400-r.p.m.  60-cvcIe,  single-phase 
alternating-current  generator,  on  the  shaft  extension  of 
which  is  mounted  a  ij^-kw  exciter.  This  apparatus  is 
mounted  on  the  same  bedplate  with  and  coupled  to  an 
ABC  steam  engine.  Students  are  thus  enabled  to  study 
the  characteristics  of  both  alternating-current  and  direct- 
current  generation  and  can  observe  the  relative  merits  of 
steam  and  gas-engine  drive. 

The  switchboard  consists  of  three  panels,  on  which 
are    mounted    the    necessary    instruments,    field    rheostats. 
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switches,     ammetei  oltmeti  ttmel  etc.     The 

panel  on  the  left  control     the  output  of  the  «lirect-current 
generating  set    and    thi    oni  lating- 

current  set.     The  central  panel  acts  as  a   n  tribut- 

ing   board    having  numbered    identi 

with    those    in    the    alternating  current    and    direct-current 


(Y     OF     WES1      I'll  II  AUIJ  I'll  I  \      II  K.LI 
I  UOOL 


hoards   respectively.      rhese   numbei  md   with    re 

ceptacles  placed  at  tit  points  about  the  lab  u 

and  in  close  proximit  j   to  thi      tudenl 


it  will  operate  at  equally  high  efficiency  at  both  speeds. 
Consequently,  in  cold  weather  the  refrigerating  machine 
can    be   run    at    1  ng   in 

operating  expenses. 

ergne 

horizontal  ammoni  r.  with  a  freezing  capacity  ot 

125  tons  of  ice  in  ;   hours.     Th<  nanu- 

factun  Westinghouse    Electric   &    Manufacturing 

any. 


Outdoor  Substations 
High-tension   tt  rected  near 

small   to  industrial   plants  which  rchase 

■ ,  an)   equipment  used  must     ■  t  and 

yet  must   m  must 

operate    without    constant    attendan  rouble 

.  the  equipment  must   be  automat: 
from  the  line;  provision  mu  1 
high-tension    circuit    when    inspection    or    repa 
quired,  and  finally,  the  main 
to  interruption 
In  order  I 

along  tin-  transmi 

of  which  is  shown   in  the  illust 

1    equipment  oi  thi 
Westinghouse    out  rmers 

rted  on  a  special  tower  which  1-  constructed  oi  struc- 
tural 

Com 
steelw  it  id  of  rivets,  thus  simpli  I 

the  erect  on      Burke  hi  n  that  it 


Two-Speed  Motor  Drive  Cor  Refrigerating  Machine 

I  lie    advantages   oi    tot    driVt     [01    refrigerating    ma- 
chinery are  so  conspicuous  thai  motors  art   now  used  when 

ever  tl lil omp  ■  illustration 

of  a  motor-driven  refrigerating  machine  in  a  large  brewer) 
shows  the  simplicity,  compactness  and  cleanliness  of  such  an 
installation.     Another  important  adyanta  cl  that 


Mil  n  0;    DR  [VI  MACHINE 

the  motor  requires  practicall)  no  atti  It  runs  con- 
tinuously without  othet  attention  I  tonal  oiling. 
This  particular  installation  1-  especially  interesting,  how- 
ever, because  the  motoi  i  irrent 
machine  and  can  be  operated  95  r.p.m.,  devi 
ing  -'-'5  hp,  or  at  247  r.p.m.,  developing  1 13  hp,  and  it  is  said 


is    pos 

■r  the  mail 

■ 
foruu  1  ■   coils, 

with   I 
lightn 
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Washing  and  Wringing  Machine 

The  so-called  "Red  Electric"  washing  and  wringing  ma- 
chine, which  is  made  by  the  Hurley  Machine  Company, 
South  Clinton  and  Monroe  Streets,  Chicago,  is  claimed  to 
be  absolutely  water-tight  and  rust-proof.  The  tub  is  made 
of  galvanized  sheet  steel,  and  the  machinery  which  is  placed 


«&  «b 


ELECTRIC     WASHING     MACHINE 

below  the  tub  is  protected  by  a  galvanized-steel  shield.  The 
two-roll  reversible  wringer,  which  is  of  a  comparatively 
new  design,  is  operated  by  a  M?-hp  motor.  This  motor  can 
operate  simultaneously  both  the  washer  and  the  wringer  if 
desired.  All  the  machinery  is  out  of  the  operator's  way  and 
the  top  of  the  machine  can  be  used  as  a  table  when  running 
the  clothes  back  through  the  rinsing  water. 


Suction  Cleaner  with  a  Multi-Duty  Motor 

The  usefulness  of  the  small  electric  motor  for  doing 
many  of  the  hard,  disagreeable  tasks  around  the  home  has 
become  so  well  recognized  that  one  suction  cleaner  manu- 
facturer has  designed  his  machine  in  a  way  allowing  full 
advantage  to  be  taken  of  the  motor  when  the  cleaner  is  not 
in  use.  When  the  motor  is  driving  the  cleaner  a  pinion 
on  the  inner  end  of  the  motor  shaft  meshes  with  the  large 
gear   wheel,   which  operates  the  air   pump  through   a  con- 


MOTOR-DRIVEN     SUCTION     CLEANER 

necting  rod.     To  make  the  motor  available  for  other  pur- 
poses, the  hand-wheel  on  the  end  of  the  cleaner  frame  is 
turned,    thereby   drawing    the    motor    forward    and    disen 
gaging  the  pinion.    A  pulley  on  the  outer  end  of  the  motor 
shaft  provides  means  for  belt  drive. 

The  cleaner,  being  of  the  stationary  type,  has  pipe  con- 
nections to  outlets  on  each  floor  to  which  the  hose  with  the 


cleaning  tool  is  attached.    The  motor  can  be  controlled  from 
any  floor. 

The  cleaner  is  manufactured  by  the  Clayton-Marlborough 
Manufacturing  Company,  Rochester,  N.  Y.,  the  electrical 
equipment  being  furnished  by  Westinghouse  Electric  & 
Manufacturing  Company. 


Lungmotor  for  Resuscitation 

\n  artificial  respirator,  called  the  lungmotor,  weighing 
less  than  25  lb.  complete  in  a  strong  carrying  case,  is  being 
manufactured  by  the  Life  Saving  Devices  Company,  of 
Chicago.  The  apparatus  is  operated  by  hand  power  and 
consists  of  a  mechanical  pump,  an  oxygen  generator  and 
a  rubber  face  mask  with  the  necessary  connecting  tubing. 
The  pump  has  two  cylinders,  one  for  supplying  a  mixture 
of  air  and  oxygen  to  the  subject  and  the  other  for  remov- 
ing devitalized  air  from  the  patient's  lungs.  Any  desired 
mixture  of  air  and  oxygen  can  be  obtained  by  adjusting 
a  valve,  and  the  manufacturer  says  that  danger  of  excessive 
pressure  in  the  patient's  lungs  is  prevented  by  diaphragm 


ARTIFICIAL    RESPIRATOR     AND     OXYGEN     GENERATOR 

valves  located  between  the  pump  and  the  face  mask.  An 
indicating  dial  on  the  top  of  the  pump  can  be  set  to  limit 
the  stroke  of  the  pistons,  thus  regulating  the  volume  of 
air  according  to  the  requirements  of  the  individual  under 
treatment.  Oxygen  is  generated  in  the  small  portable  tank 
shown  on  the  left  of  the  picture  by  the  action  of  water  on 
fused  soditim  peroxide,  and  any  minor  impurities  which 
may  exist  in  the  gas  are  taken  out  in  a  washing  bottle  fast- 
ened to  the  side  of  the  generating  tank.  The  sodium  per- 
oxide is  furnished  in  sealed  cartridges  which  will  last  from 
thirty-six  to  sixty  minutes  according  to  the  amount  of 
oxygen  required.  Two  flexible  tubes  connect  the  pump 
cylinders  with  the  face  mask.  An  upward  movement  of 
the  handle  of  the  lungmotor  draws  oxygen  and  air  into 
one  cylinder  and  at  the  same  time  empties  the  patient's 
lungs  of  air.  The  reverse  movement  of  the  handle  pumps 
fresh   air   into   the   lungs. 

One  of  the  advantages  of  this  device,  as  stated  by  Mr. 
F.  T.  Fowler,  is  that  when  the  subject  struggles  for  breath 
the  operator  can  help  him  by  manipulating  the  handle  of 
the  pump  without  removing  the  face  mask.  In  case  the 
supply  of  oxygen  gives  out.  the  lungmotor  can  still  be  used 
with  air  alone. 
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Industrial  and  Financial  News 


Public  Utility,  Commercial,  Corporate  and  Trade  Devel- 
opments—The  Electrical  Material  and  Security   Markets 


Change   in    Distributing    Policy   of    Holophane    Works. — 

In    order    to   promote   closer    relations    betv it >clf   and 

electrical  supply  jobbers,  the  Holophane  Works  of  General 
Electric  Company  has  instituted  a  new  policy  lor  dis- 
tributing its  commercial  types  of  glassware.  Commercial 
glassware  will  no  longer  be  kept  in  stock  at  the  company's 
district  offices,  but  will  be  kept  on  sale  at  the  offices  of 
electrical  supply  jobbers.  The  pob  my  in 
handling  its  ornamental  type  of  glassware  is  contrary  to 
that  of  many  other  manufacturers  in  the  I  busi- 
ness as  itself,   in   that   the   ornamental   gla     i     being 

sold  through  the  medium  of  fixture  manufacturers.  The 
fixtures  used  in  connection  with  its  glassware  are  not 
marketed  by  the  Holophane  Works,  but  tin-  business  is 
diverted  to  the  fixture  manufacturers,  who,  the  company 
feels,  are  the  logical  distributers  of  the  complete  ornamental 
fixtures  and  glassware,  inasmuch  as  it  is  the  fixture  manu- 
facturer  with  whom  architects  co-operate  in  designing  the 
decorative  features  of  buildings.  Tin  company's  business 
in  steel  reflectors  is  expanding  rapidly  and  between  150  and 
200  per  cent  more  business  has  been  done  thus  far  in  the 
current  year  than  was  the  case  in  the  corresponding  period 
ol  101-'.  <  la  ibis  account  it  has  been  found  necessary  to 
erect  a  new  factory  in  Cleveland  for  the  manufacture  of 
Steel  reflectors.  The  factory  building,  which  is  nearly  com 
pleted,  is  320  ft.  long  by  80  ft.  wide.  Two  floors  of  it  will  be 
used    in    manufacturing   the   reflectors.     Th  ilector 

manufacturing  carried  on  heretofore  at   Newark,  Ohio,  1 
be  transferred  to  the  new  plant 

Allis-Chalmers  Manufacturing  Company  Begins  Opera- 
tions.— The  Allis-Chalmers  Manufacturing  I  ompany,  which 
was  funned  recently  to  succeed  th<  Mli  '  halmers  Com 
pany  as  a  result  of  the  reorganization  of  the  latter,  as  noted 
in    these   columns    March  22,   took   over   th  -   and 

began  operations  on  April  [6.  J.  II.  Mel  leu  ent,  chairman 
of  the  board  of  directors  of  the  Allis-Chalmers  Manui 
ing  Company,  stated  to  a  representative  of  the  Electrical 
World  this  week  that  the  receiver  would  be  discharged 
shortly.  He  said,  also,  that  no  changes  whatevei  ari  con 
templated  in  the  personnel  of  any  of  the  departments  of  the 
Former  Allis-Chalmers  Company.  The  business  of  the  com- 
pany during  the  receivership  has  been  very  good.  During 
February,  under  Receiver  balk,  a  balance  of  $37,000.  after 
$35,000  depreciation,  was  earned.  The  net  earnings  in  Jan- 
uary, after  the  same  amount  for  depreciation,  were  $10,000. 
Otto  11.  balk,  tin  receiver,  is  pn  ident  ol  the  new  company. 
Other  officers  are:  Max  W.  Babb,  via  I  and  general 
attorney:   I  .  F,   Bower,  secretary,  and   I     \\ Hand, 

Urer.      All   are    Milwaukee   men    and 

mer  company. 

Trump  Manufacturing  Company  Not  Seriously  Affected 
by  the  Floods. — J,  F.  Trump,  Jr.,  of  the  Trump  Manufac- 
turing Company,  Springfield,  Ohio,  hydraulic  engineer  and 
manufacturer  of  water-power  machinery,  say-  that  state- 
ments  that    Springfield,   Ohio,   and    ils   manufacturing    , 

lishments  suffered  severely  during  the  recent  floods  in  Ohio 
ire  erroneous,    "Springfield  was  verj   slight!}  affected,"  Mi 

Trump  stales,  "and  hei  re  operating  as  hi 

fore.  With  possibly  one  or  two  exceptions,  none  of  them 
.  bltged  i"  close  even  tempoi  irily  Vside  from  a  short 
delay  in  receiving  mail,  our  compan]  experienced  no  embar- 
rassment from  the  recent  disasters,  ["his,  with  slight  freight 
delays  due  to  the  washing  out  o  everal  rail 
outside  of  Springfield,  since  n  ston  d,  was  oui  onlj  trouble." 
New  Canadian  Plant  for  Analysis  and  Treatment  of  Feed 
Water. — Owing  to  the  rapid  growth  of  its  Canadian  busi- 
ness, the  Dearborn  Chemical  >  ompany,  which 
specializes  in  the  scientil  1  inalj  and  treatment  of  bi 
feed  watei   foi   railroad  and  stationary  plant  usi 


i/i 'I  .1  1  anadian  compan)   wit  try  on 

its  business  in  the  Dominion.  A  rcinforced-concrcte  manu- 
facturing plant,  which  with  its  equipment,  site,  etc.,  will 
represent  an  investment  of  more  than  $100,000  when  com- 
pleted, is  now  11.  in  for  the  comp.. 
West  Toronto.  A.  W.  Crouch,  who  has  been  affiliated  with 
the  Dearborn  company  for  fifteen  years,  and  during  eight 
of  these  has  been  district  manager  at  1'ittsburgh,  in  1 
of  a  number  of  branch  offices,  is  the  vice-president  and  gen- 
eral manager  of  the  Canadian  company. 

Says  Motor  Business  Has  Been  Irregular  Since  First  of 
Year. — The   man:..  of  the   well-known   motor   and 

generator   manufacturing    companies   in   the    East   made   the 
following   comment    this    week   upon   electrical   trade 

"While  the  last  part  of  the  year  1912  was  the  moal 
prosperous  season  perienced  in  our  business,  and 

our  December  sabs,   for   example,   were  about  75   per 

normal,  business  dropped  off  considerably  in  January 
and  we  did  only  thi   normal  amount  or  m 

iry.  falling  to  -s  per  cent  below  normal.  The  March 
volume  was  in  normal  proportions,  and  April  bids  fair  to 
be  10  per  cent  or  15  per  1  !ian   March  " 

Cleveland   Orders   Equipment  for  Its  Municipal   Plant  — 
The  cil  land,  Ohio,  has  awarded  a  contract  to  the 

'       II      Wfleelei     Manufacturing    Company,   of    Philadelphia, 

l.i.it     urfi its  new  municipal  plant.     The 

initial  equipment   of  the   latter  will 

three  5000-kw  Alii-  Chalmers  turbine-     The  Wheelei 

rs  which  will  be  used  in  connection  with  these  will 
b.iv.  motor-driven  Mullan  patent  vacuum  pumps,  together 
with  u     centrifugal     circulating     and     hot-well 

pump-.     The  awarding  of  the  contract  was  based  to  a  large 
extent  upon  the  performance  and  low-maintenance  guaran- 
■  r  company. 

San   Joaquin    Light    &    Power    Company    to    Enlarge    Its 
System. —  1.  G.  White  8  liange  Place 

York,  have  received,  through  their  San   Francisco  office,  a 
contract    for   doing   about   $1,250,000  of   construction   work 
upon  the  system  of  the  San  Joaquin  Ligl 
pany.  of  Fresno,  ('al.     The  work  1-   •  luring   1013 

The   improvements   include   additions  to  the   company 
tions  and  substations,    An  appraisal  of  the  properties  of  the 
San  Joaquin  company  was  made  by  J.  G.  White  &  Company 
these  columns   May   iS,   1912. 

Will  Build  Hydroelectric  Plant  Near  Minneapolis. —  Plans 
arc    being   made   by    the    Northern    Mississippi    K:\cr    I 

Company  ior  the  erection  al  Coon  R 

River,  near  Minneapolis,  00  which  is 

to  have  an  initial  rating  of  10,500  bp     The  Northern  M 

sippi  company,  which  was  formed  recently,  is  .1  subs 

of  the   Northern    - 

the  plant  is  completed  it  will 

eight  years  to  the   Minneapolis  General   Eli 

Conditions  Excellent  in  the  Transformer  Business  - 
CUSSing   the  trail-: 

burgh     Iran  this    week:      "Business 

conditions   are   excellent   with   us  and   have  been   for  I   long 
lime.      If   our   orders   indicate   anythi  neral   trade 

condition-.  that    there    is    no    slao- 

Wc  have  never  seen  such  excellent 
ditions   existing    in    the   transformer   busir* 
lections 

Crocker-Wheeler    Company     Reports     Good     Business. — 

deiuan 

has  not  bl  1  ' 

of  the  tariff      Vs  the  H 

many  rush  - 
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Electrical  and  Mechanical  Equipment  of  Great  Northern 
Railway  Station  in  Minneapolis. — Contracts  have  been 
awarded  by  Neilcr,  Rich  &  Company,  of  Chicago,  engineers 
for  Charles  S.  Frost;  the  architect,  for  much  of  the  lighting, 
heating  and  power  equipment  for  the  passenger  station  of 
the  Great  Northern  Railway  Company  now  under  construc- 
tion on  Hennepin  Avenue,  opposite  High  Street,  in  Minne- 
apolis. A  power  house  will  be  built  on  the  premises  and  will 
contain  three  300-hp  Edgemoor  water-tube  boilers  each 
equipped  with  a  Foster  superheater  made  by  the  Power  Spe- 
cialty Company.  Each  boiler  will  be  fired  by  a  Murphy 
automatic  furnace.  The  coal  and  ash-handling  machinery 
in  the  power  house  will  be  supplied  by  the  Webster  Manu- 
facturing Company,  while  Henry  R.  Worthington  has  the 
contract  for  the  condensing  apparatus.  There  will  be  three 
Buckeye  reciprocating  engines,  the  largest  one  of  the  cross- 
compound,  horizontal  type  and  two  simple  engines  of 
smaller  size.  Three  250-volt,  direct-current  generators  will 
be  driven  by  these  engines.  The  largest  generator  will  be 
of  250-kw  rating  and  each  of  the  others  of  150-kw  rating. 
All  of  these  units  will  turn  at  150  r.p.m.  The  generators 
and  two  balancer  sets,  as  well  as  a  number  of  electric  motors 
for  use  throughout  the  power  house  and  railway  station,  will 
be  supplied  by  the  Sprague  Electric  Works  of  General 
Electric  Company.  These  motors  include  those  operating 
the  coal  and  ash-handling  machinery  and  the  fans  used  for 
the  ventilating  system.  The  contract  for  wiring  the  entire 
station  building,  which  has  been  awarded  to  the  Minneapolis 
Electric  Equipment  Company,  includes  the  conduit  and 
wiring  as  well  as  the  transmission  circuits  from  the  power 
house  to  the  distributing  room  in  the  basement  machinery 
room  of  the  station  building.  It  also  includes  the  distribu- 
tion switchboard,  telegraph  and  telephone  conduits  and  fix- 
tures other  than  those  in  the  public  rooms  of  the  station. 
The  heating  and  ventilating  contract  has  been  awarded  10 
the  Mehring  &  Hanson  Company,  of  Chicago.  This  con- 
tract includes  also  the  house  pumps  for  the  circulating  of 
drinking  water  and  the  hot-water  circulating  pumps.  These 
are  Worthington  pumps  and  are  to  be  driven  by  Sprague 
motors.  The  refrigerating  machine  to  cool  the  drinking 
water  will  be  furnished  by  the  Kroeschell  Brothers'  Ice  Ma- 
chine Company,  of  Chicago,  and  will  be  driven  by  a  25-hp 
Sprague  motor.  A  stationary  vacuum-cleaning  plant  will 
be  driven  by  a  10-hp  motor.  Arrangements  have  been  made 
for  charging  the  batteries  of  electric  baggage  trucks,  which 
are  now  used  in  several  modern  railway  stations.  R.  Rudd 
is  the  chief  engineer  of  the  Great  Northern  Railway  Com- 
pany and  has  general  supervision  of  the  erection  of  the 
new  station.  J.  D.  Mason  is  looking  after  the  details  of  the 
work  for  Mr.   Rudd. 

Electric  Service  Supplies  Company  Busy. — J.  V.  E.  Titus. 
second  vice-president  of  the  Electric  Service  Supplies  Com- 
pany, Philadelphia,  manufacturer  of  railway  material  and 
electrical  supplies,  said  this  week  that  never  before  in  the 
history  of  the  company  have  business  conditions  been  as 
satisfactory  as  they  have  since  the  first  of  this  year. 
"Since  Jan.  1,"  he  said,  "our  business  has  been  approxi- 
mately 35  per  cent  greater  than  that  in  the  corresponding 
period  of  any  previous  year,  and  we  see  but  few  signs  of 
slackening  of  activity.  Our  lightning-arrester  business, 
which  is  our  most  important  business  with  the  electric- 
lighting  field,  has  been  particularly  good  this  year.  We 
booked  orders  up  to  April  I  for  more  than  twice  as  many 
lightning  arresters  as  have  been  sold  by  us  in  a  like  period. 
Our  last  year's  business  in  this  particular  line  was  42  per 
cent  greater  than  in  any  previous  year,  and  as  a  result  we 
are  having  some  trouble  to  make  shipments  as  promptly 
as  customers  could  desire.  Our  whole  trouble,  however, 
has  been  in  getting  materials,  as  our  facilities  are  ample  to 
take  care  of  practically  any  demand.  Materials  are  now 
coming  in  nicely.  All  of  our  manufactured  lines  are  par- 
ticularly active  at  the  present  time." 

General  Electric  Doing  a  Record  Business. — If  the  rate  at 
which  new  business  is  being  placed  with  the  General  Elec- 
tric Company  is  maintained  during  the  rest  of  the  year  the 
total  business  of  the  company  in  1913  will  show  a  large 
increase  over  that  in  ior2,  which  was  the  largest  in  the  his- 
tory of  the  company.  During  the  three  months  ended 
March  31,  1913,  incoming  orders  were  at  the  rate  of  $129,- 
000,000  for  the  year,  as  compared  with  $102,000,000  in  the 
year  ended   Dec.   31.   1912.     Several   unusually  large   orders 


were  received  by  the  company  during  January  and  Febru- 
ary. One  of  these  orders  called  lor  $4,000,000  of  equipment 
for  use  in  Australia.  Owing  to  the  large  increase  in  its 
business,  the  company  has  found  it  necessary  to  formulate 
plans  for  enlarging  its  manufacturing  facilities.  Many  of 
the  departments  are  now  booked  six  to  eight  months  ahead. 
These  plans  include  the  erection  of  a  new  lamp  factory  at 
East  Boston,  Mass..  and  large  expansion  of  the  facilities 
at  Pittsfield,  Mass..  where  the  number  of  employees  will  be 
increased  in  the  next  two  years  from  6000  to  11,000.  Over 
$1,000,000  will  be  expended  upon  new  factory  facilities  this 
year  at  that  place.  The  transformer  business  of  the  com- 
pany is  now  so  large  that  orders  are  being  taken  six  months 
ahead  of  deliveries. 

Westinghouse,  Church,  Kerr  &  Company's  Contracts. — 
Among  recent  contracts  awarded  to  Westinghouse,  Church. 
Kerr  &  Company,  10  Rridge  Street.  New  York,  was  one 
from  the  Central  Railroad  of  New  Jersey.  Communipaw. 
N.  J.  This  contract  calls  for  the  design  and  construction  of 
a  power  house,  134  ft.  by  92  ft.,  to  contain  equipment  with  a 
rated  output  of  1300  kw,  steel  water  tanks  and  cooling 
towers,  a  machine  shop  200  ft.  by  80  ft.,  a  storehouse  100 
ft.  by  60  ft.,  both  of  which  are  to  be  of  brick,  concrete  and 
steel:  a  go-ft.,  thirty-two-stall  concrete  roundhouse  and  a 
100-ft.,  thirty-four-stall  roundhouse,  together  with  turn- 
tables, concrete  coaling  stations,  a  sand  house  and  cinder 
pits.  A  contract  placed  with  the  same  engineers  by  the 
Moore  &  Thompson  Paper  Company,  Rellows  Falls,  Vt.. 
calls  for  the  installation  of  hydraulic  equipment  and  a 
power-transmission  system.  For  the  Worcester  (Mass.) 
Electric  Light  Company,  Westinghouse,  Church,  Kerr  & 
Company  are  to  install  a  4500-kw  turbo-generator  and  two 
700-hp  boilers,  together  with  the  necessary  auxiliaries. 

Manufacturing  Concerns  Increasing  Their  Electrical 
Equipment. — Winslow  &  Company,  of  Portland.  Me.,  have 
arranged  to  install  additional  equipment  for  electric  drive 
in  their  brick  plant.  The  new  apparatus  includes  a  312-kva 
generator  with  a  15-kw  exciter  and  switchboard,  together 
with  six  motors  ranging  from  15  hp  to  150  hp.  All  of  the 
equipment  has  been  ordered  from  the  General  Electric  Com- 
pany. The  Edison  Storage  Battery  Company.  Orange,  N.  J., 
has  placed  an  order  with  the  same  manufacturer  for  addi 
tional  power-station  equipment.  This  order  includes  two 
500-kw  rotary  converters,  two  200-kw.  three-unit,  four- 
bearing  motor-generator  sets,  four  250-kva  transformer- 
and  a  quantity  of  switchboard  apparatus.  Another  manu- 
facturing concern  which  has  made  plan<  to  place  electric- 
drive  equipment  in  operation  is  the  Pittsburgh  (Pa.-)  Screw 
&  Bolt  Company,  which  has  ordered  a  100-kw.  two-unit 
three-bearing  motor-generator  set  and  sixteen  motors  rang 
ing  from  5  hp  to  50  hp  from  the  General  Electric  Company 
City  of  Portland  (Ore.)  Sues  for  Share  of  Lighting  Com- 
panies' Receipts. — The  city  of  Portland.  Ore.,  is  suing  the 
Portland  Railway,  Light  &  Power  Company  and  the  Port- 
land Gas  &  Coke  Company  for  a  3  per  cent  tax  on  gross 
receipts  and  asserts  that  the  first-named  lighting  company  is 
selling  electrical  energy  without  having  a  franchise.  This  is 
the  second  time  the  city  has  sued  the  companies  for  a  share 
of  their  gross  receipts.  The  companies  are  opposing  the 
suits  on  the  ground  that  the  city's  charter  gives  it  no  author- 
ity to  impose  an  occupation  tax. 

Refinancing  Plan  for  Northern  Colorado  Power  Company. 
— In  order  to  care  for  securities  maturing  May  1,  plans  are 
being  made  for  a  reorganization  of  the  Northern  Colorado 
Power  Company,  Denver,  Col.  An  issue  of  $853,000  in  notes 
tails  due  at  that  time,  and  although  the  company's  earnings 
are  fair,  it  will  be  necessary  to  arrange  new  financing  to  the 
amount  of  about  $1,000,000  to  meet  the  notes.  A  committee 
is  at  work  on  a  financing  plan  which  is  to  be  submitted  to 
the  stockholders  at  a  meeting  on  April  24. 

Award  Contract  for  Large  Canadian  Hydroelectric  De- 
velopment.— Fraser,  Brace  &  Company,  contractors,  1328 
P.roadway.  New  York,  have  been  awarded  a  contract  to  con- 
struct a  three-million-dollar  hydroelectric  development  for 
the  Cedar  Rapids  Manufacturing  &  Power  Company, 
Montreal,  Que. 

Pacific  Gas  &  Electric  Directors  and  Officers  Re-elected. — 
All  directors  and  officers  of  the  Pacific  Gas  &  Electric  Com- 
pany were  re-elected  at  the  annual  meeting  and  an  issue  of 
$5,000,000  6  per  cent  debentures   was  approved. 
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Philadelphia  Electric  Made  a  Satisfactory  Showing  in 
1912. — 'J  lie  report  of  the  Philadelphia  Electric  Company  for 
thi  year  ended  Dec.  31,  1012,  shows  gross  earnings  of 
$7,051,497,  which  represents  an  in<  rea  e  ol  $556,740  over  the 
receipts  of  the  preceding  year.  Net  income  was  $1,666,189, 
an  increase  of  $257,458,   and   the     urpl I    the  year  was 

691,   20,  which  is  $182,513  in  exci       ol  Hi.     At 

the  end  oi   1912  then    wen     15,127  consum  trical 

energy  upon  the  books  of  the  company,  an  increase  of 
6476  for  the  year.     The    total   commerci  d    load 

on  Dec,  31,  1912,  in  50- watt  equivalents  was  2,839,884,  an 
increase  of  359,981.  as  compared  with  that  at  the  end  of  the 

1  ..1    loi  1       In    addition    to     upplj  ing  ■    cus- 

tomers,  the  company  is  also  furni  hing  :o,8oo  hp  0  •  Icctri- 
cal   energy   to  street   railwaj  trical 

II  orld  for  April,  page   711,   in  an   item  <li  plans 

o)  the  Pennsylvania  Railroad  to  electrify  its  main  line  from 
Philadelphia  to  Paoli,  it  wa  the  railroad 

..in  1    wi mid   buy  energy  local!  1    few 

years.     President  McCall  of  the  Phila  Com- 

111  said  last  week,  in  reply  to  a  question  as  to  the  prob- 
ability   of   his  company   supplyini     tl 

the    Pennsylvania    Railroad:     "I     im    in  lined    to   think   the 
prospects  are   rather   bright."      In    his    report    to   the 
In. bins   he   said   in   part       "Thi  •  neral  busi- 

ness    i  11  <  ially   when  r   the   reduc- 

tions  made  in  the  downtown  district  e  city  by  the 

Philadelphia  company,    The  in<  mess  in  the  terri- 

torj   in  whil  1 1  1  In    reduced   rates  are  applicable  has  almost  met 

the  reduction    in  receipt     and  it  will  all  be  made 

up  in  .1  Few  months  We  feel  that  the  policy  adopted  in 
the  past  of  voluntarily  reducing  rates  and  improving  terms 
and  condit is  a  sound,  prai  ilicy  which  should 

tinued  whenevei    it    1     found   po    ibli       We   made  a 

1 .  .in.  H..11  to  the  city  in  t  he  prii  e  0  1  ing  for  the 

1  mi  lunting    to  $42,726  01  •    of   lamps 

l  Jan.  1.  1913.    During  the  pn  iur  Philadel- 

phia  company   will   remove   one  old  d   gen- 

erator,    and    will   install    new    turbo  which    will 

1  .     1. 1. 1 11 .il    ■■i'm:  ....  .,1      .  ipai  10,000   lew 

.11  e   in  iw   In  ing   pi  epai  ed  for  tl nstruction 

addition  to  the  Christian  Street   Station,   to  include  turbo- 

.  11.  ratoi    aggn  gating  50,1100  ku  in  rat  ed  1  lutpul 
insi.illatii.il  sli.nilil  b<.  rompleted  bj   the  fall  ..1   im  1  and  will 
mi  1  ill     \ . .in    I 'hiladelphia  at    that    tin 

any  inct  eat  ed  di  1 

Of   other    Utility    Or    railroad    .  1  \11    the    re 

Chicago  Partnership  Receipts  from  Street-Railway  Oper- 
ation.—  By  ilu  terms  of  the  ordinances  under  which  the 
1  hicago  street  railway  1  ity  is 

entitled  to        pet   cent  of  the  "net  divisible  reci 
amount     which  have  i  1 1  - 1  been  paid  to  thi  h  this 

arrangement    E01   thi    1    1  n    31,  1913,  w 

f04  from  the  Chicago  ny   and   $1,1 16,588 

impany.  The  total  re- 
ceipts from  this  source  year  men- 
tioned,  and  f..r  the  six  years  these  in  ive  been  in 
imounted  to  The 
amount  turned  over  by  the  Chicago  Railvi 
the  yeai  1912-1913  was  7.-  pei  cent  more  than  for  tl- 
cedin      yea       irhili      '  ■    increase   in   the  payment   from   the 

1   In.    ...    I   itj     Railway     '  per   cent        I'liiler 

the  law  the  city  must  use  this  rn  m  tree!  railway  pur 

.     .  i,  such  as  creating  .1  fund  for  purchasing  thi 
or  building  subw 

Interstate  Public  Service  Company  Enlarges  Its  Hold- 
ings.— The    Interstate    Public  Servic  ndian- 

which  is  the  holding  ■  ompanj    F01    Insul 
in    Indian. 1.  has   purchased  the  electric-lighting 

■  if  the  Central  I  n. liana  1  i  npany, 

.a   Columbus,   Ind.,  and  is  pi, mini'   to  acquire  other  prop 

in    the     .inn    Stati        In        :ordance   with    plan 
consolidating  all  of  the  Indian  I  by  it. 

the    Interstate    Publ  1  lis   increased    its 

capital  sto.-k  from  ",000. 

Combine  Lighting  Companies  in  the  Pittsburgh  District. — 
The  1  (uqui  impanj .  Pitt  h  is  owned 

bj   iin-  Philadelphia  Company,  ol   Pittsburgh,  has  taken 
.1   number    ol   lighting  companies  in    Allegheny   1 


The    merger    includ 

tnpany,  the  Knoxville  Eli 
Company,  St.  Clair  Electric  (  '  .unt  Oliver  Elec- 

tric    Light     Company,    Carrick     Light    Company,     Baldwin 
ind    Mount    Lebanon    Township    Electric    Light 
Companies. 
American    Cities    Company's    Gains. — The    report    of    the 
v  Orleans,  for  the  year  ended 
This  repre- 
sents an   increase  in   the   pre 

After    payment    of   preferred   dividends,   there    .■ 
balance  equal  to  3.4  per  cent  on  the  common  stock,  as  com- 
pared  with   2.3   per   rent    on    the    same   amount   of   stock   in 
the    preceding  year.      The    income   account    shows   e:r 
on   shares  owned   ..t"  ?2. 285,843,  an   increase  of  $174,108:   net 
earnings   after   chat  785,843,   and   a    balance   after 

d   dividends  of  $552,633,  an  in. 
Approve  Reorganization  Plan  for  Michigan  Lake  Superior 
Power    Company. — The    r. .  11  ganization    committi 
Michigan   Lake  Su]  pany.  Sault  Ste.  Marie. 

has  approved  and  adopted  a  plan  for  the  reorganiza- 

■  d  holders  of  certr 
osit  under  the  bondholders'  agreement  da- 
1908,   that     •  from   the  plan   n. 

•  r   before   May   12.    : 
Havana  Company  Increases  Its  Common  Dividend  Rate 

pany 
has  di  ti-annual  di 

common  stock.     This  is  an  increase  of  50 
the  previou  ti-annual  di\ 

of  $3  a  share  on   tl 

Springfield  (Ohio)   Company  to  Issue  Bonds. — The 

d    the   Springfield 
,  0.000 

'00. 

Tennessee   Utility   Property   Sold  - 

I  I :  in  \    I      I  1 


Industrial  Securities 


■ 


•Last  pn 


NEW  YORK    METAL    MARK!  I    PRICES. 


tandard. 
London.    - 


Electrolytic 


Lead     ... 
Nickel     . 
Sheet.    line,    I 
Spelter,    tool 

Future 


pper  and  wi 

■ 


.    \PRIL 


852 


ELECTRICAL     WORLD 


Vol.  61.  No.   it) 


Personal 

Dr.  Albert  C.  Crehore  will  sail  from  New  York  on  April 
26  to  spend  about  two  months  in  England. 

Mr.  Fred  B.  Philbrick  is  the  new  manager  and  contract 
agent  of  the  New  Market  (N.  H.)  Electric  Company. 

Mr.  E.  S.  Jefferies  lias  been  appointed  electrical  engineer 
of  the  Steel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 

Mr.  Alex.  Speer  has  recently  been  appointed  general 
superintendent  of  the  McCook  (Neb.)   Electric  Company. 

Mr.  E.  Lowndes  Rhett  has  been  elected  second  vice-presi- 
dent and  a  director  of  the  Federal  Utilities,  Inc.,  New  York. 

Mr.  L.  E.  Best  has  succeeded  Mr.  H.  R.  Holdeman  as 
manager  of  the  O'Neill  Light  &  Power  Company,  O'Neill, 
Neb. 

Mr.  George  M.  Mills  has  been  appointed  district  manager 
of  the  Goldfield  plant  of  the  Nevada  California  Power  Com- 
pany. 

Mr.  Harry  T.  McDevitt  has  been  appointed  treasurer  and 
manager  of  the  Ocean  City  Electric  Light  Company.  Ocean 
City,  N.  J. 

Mr.  H.  H.  Johnson  has  succeeded  Mr.  B.  C.  Robinson  as 
general  manager  of  the  municipal  electric  lighting  plant  at 
Clarkson,  Neb. 

Mr.  M.  J.  Howe  has  succeeded  Mr.  E.  V.  Lombard  as 
superintendent  of  the  municipal  electric-lighting  plant  at 
Lake  City,  Minn. 

Mr.  G.  G.  Sawyer  has  been  appointed  manager  and  Mr. 
E.  N.  Bonden  superintendent  of  the  new  electric-lighting 
plant  at  Annandale.  Minn. 

Mr.  Jacob  B.  Walter,  after  five  years'  superintendency 
of  the  municipal  electric-light  plant  at  Augusta,  Ky..  has 
retired   from   active   business. 

Mr.  Henry  H.  Berg  has  recently  been  appointed  to  the 
new  office  of  superintendent  of  the  municipal  lighting  and 
water  plant  at  Orange,  N.  J. 

Mr.  W.  H.  Johnson,  first  vice-president  of  the  Philadel- 
phia Electric  Company,  has  been  elected  a  member  of  the 
board  of  directors  of  that  company. 

Mr.  John  T.  Brady,  treasurer  of  the  Denver  Gas  &  Elec- 
tric Light  Company.  Denver,  Col.,  is  confined  to  his  room 
by  a  severe  nervous  breakdown  due  to  overwork. 

Mr.  A.  G.  Sangster,  formerly  electrical  superintendent  at 
Saskatoon,  Sask.,  has  opened  an  office  in  that  city  as  con- 
sulting engineer  on  electrical  and  hydraulic  work. 

Mr.  Paul  Pracht  has  succeeded  Mr.  W.  A.  Hill  as  man- 
ager of  the  municipal  electric-lighting  plant  at  South  Still- 
water,   Minn.,   adding    the    duties    of    superintendent. 

Mr.  R.  J.  Smith,  formerly  with  J.  G.  White  &  Company, 
Inc.,  New  York  City,  has  been  appointed  chief  engineer  of 
the  Tri-City  Railway  &  Light  Company,  Davenport,  la. 

Mr.  W.  S.  Dickerson  has  assumed  the  management  of  the 
power  development  for  the  Big  Falls  Manufacturing  Com- 
pany, Big  Falls,  Minn.,  which  is  now  under  construction. 

Mr.  David  Riepe  is  the  new  manager  and  superintendent 
of  the  municipal  water  and  lighting  plant  at  Higginsville, 
Mo.,  a  position  previously  occupied  by  Mr.  Frank  Monser. 

Mr.  Kenneth  Myers  now  combines  the  duties  of  secretary, 
treasurer  and  manager  for  the  Gallup  (N.  M.)  Electric 
Light  Company,  having  succeeded  Mr.  George  W.  Burgess. 

Mr.  William  Marconi  has  been  presented  with  the  Grand 
Cross  of  the  Order  of  the  Crown  of  Italy  for  his  work  in 
organizing  the  wireless  system  in  the  Italian-Turkish   war. 

Mr.  Howard  L.  Reichart  was  on  April  2  appointed  assist 
ant  secretary  of  the  Rochester  Railway  &  Light  Company, 
with  headquarters  in  the  Grand  Central  Terminal.  New 
York   City. 

Mr.  Otto  Snyder  has  been  appointed  assistant  superin- 
tendent of  the  Houghton  County  Electric  Light  Company 
of  Houghton.  Mich.,  and  will  assume  charge  of  the  Hough- 
ton division. 

Mr.  John  H.  Smith  has  resigned  his  position  as  commer- 
cial engineer  of  The  Milwaukee  (Wis.)  Electric  Railwax  & 
Light  Company  to  engage  in  consulting  engineering  work 
in  Milwaukee. 


Mr.  T.  C.  O'Hearn,  city  electrician  of  Cambridge,  Mass., 
was  presented  with  a  gold  badge  on  April  7  by  friends  in 
the  local  department,  in  recognition  of  his  ten  years'  service 
at   Cambridge. 

Mr.  H.  E.  Sherman  has  joined  the  San  Francisco  sales 
force  of  the  Crocker-Wheeler  Company,  having  recently 
resigned  his  position  with  the  Great  Western  Power  Com- 
pany at  Oakland. 

Mr.  W.  H.  Tees  has  resigned  as  chief  electrician  of  the 
Canadian  Consolidated  Rubber  Company,  Montreal,  Que., 
and  is  now  assistant  superintendent  of  the  Sayer  Electric 
Company  of  Montreal. 

Mr.  Elmer  Iverslin  has  succeeded  Mr.  P.  B.  Renther  as 
chief  engineer  of  the  municipal  electric-lighting  plant  at 
Belgrade,  Minn.,  and  has  in  addition  taken  on  the  duties  of 
manager  and   superintendent. 

Mr.  H.  H.  Chilson  has  become  superintendent  of  the 
municipal  electric-lighting  plant  at  Buffalo,  Minn.,  succeed- 
ing Mr.  A.  E.  Anderson  in  that  office.  Mr.  Anderson  re- 
mains as  engineer  of  the  plant. 

Mr.  W.  A.  Layman,  of  the  Wagner  Electric  Manufactur- 
ing Company,  St.  Louis,  Mo.,  was  elected  president  of  the 
National  Metal  Trades  Association  at  its  fifteenth  annual 
convention  held  in  New  York,  April  9. 

Mr.  C.  E.  McFarland,  formerly  vice-president  and  general 
manager  of  the  Nebraska  Telephone  Company,  has  become 
associated  with  the  Pacific  Telephone  &  Telegraph  Com- 
pany,  succeeding  Mr.   C.   C.   Bradley,  resigned. 

Mr.  Carl  A.  Lohr,  electrical  engineer  of  the  New  York 
office  of  the  Siemens-Halske  A.  G.  and  Siemens-Schuckert- 
werke  G.  m.  b.  H.,  has  been  transferred  to  the  patent  de- 
partment of  the  company  in  Berlin,  Germany. 

Mr.  M.  J.  Shugrue,  recently  appointed  assistant  engineer 
of  the  engineering  department  of  the  Edison  Electric  Il- 
luminating Company  of  Brooklyn,  was  formerly  chief  engi- 
neering draftsman  for  the  company.  His  successor  in  this 
position  will  be  Mr.  E.  B.  Rannells. 

Mr.  Herbert  C.  Porter,  for  two  years  commercial  agent 
for  the  Montgomery  (Ala.)  Light  &  Water  Power  Com- 
pany, was  the  guest  at  a  farewell  dinner  tendered  by  Mont- 
gomery friends  upon  his  removal  to  St.  Joseph,  Mo.,  to 
take  up  new  work  with  the  Doherty  interests. 

Mr.  Oscar  Sorenson  is  superintendent  of  the  Citizens' 
Light,  Heat  &  Power  Company,  of  Canby,  Minn.  Through 
an  error  Mr.  Sorenson's  location  was  recently  given  in  this 
column  as  Cass  Lake,  Minn.  For  the  company  at  that  place 
Mr.  Heber  L.   Hartley  is  secretary,  treasurer  and  manager. 

Mr.  William  Kruse  has  been  appointed  general  manager 
of  the  Northumberland  County  Gas,  Light  &  Power  Com- 
pany, of  Sunbury,  Pa.,  whose  system  serves  seven  cities 
and  towns  in  the  Susquehanna  River  Valley.  Mr.  Kruse 
was  formerly  superintendent  of  Public  Works  at  Vineland. 
N.J. 

Mr.  R.  W.  Hemphill,  Jr.,  manager  of  the  Washtenaw 
division  of  the  Eastern  Michigan  Edison  Company,  which 
serves  Ann  Arbor,  Ypsilanti  and  other  nearby  towns,  is  a 
candidate  for  member  of  the  Michigan  Board  of  Agriculture. 
Mr.  Hemphill  is  a  past-president  of  the  Michigan  Section  of 
the  National  Electric  Light  Association. 

Mr.  William  E.  Hodge  has  been  appointed  deputy  super- 
intendent of  street  lighting,  Springfield,  Mass.  Mr.  Hodge 
is  a  graduate  of  the  Massachusetts  Institute  of  Technology 
and  has  worked  for  the  Westinghouse  Electric  &  Manufac- 
turing Company,  the  Boston  Elevated  Railway  Company 
and  the  New  England  Telegraph  &  Telephone  Company. 

Mr.  M.  H.  Bennett,  chairman  of  the  Brooklyn  Company 
Section  of  the  N.  E.  L.  A.,  and  assistant  superintendent  of 
the  meter  department  of  the  Edison  Electric  Illuminating 
Company  of  Brooklyn,  has  severed  his  connection  with  the 
latter  company  and  accepted  the  position  of  research  engi- 
neer of  the  Scovill  Manufacturing  Company,  Waterbury. 
Conn. 

Mr.  F.  W.  Humphreys  has  resigned  as  general  manager 
of  the  Pontiac  Power  Company,  of  Pontiac,  Mich.,  after 
having  been  in  charge  of  these  local  plants  for  the  past 
fourteen  months.  He  leaves  to  do  consulting  work  for 
various    corporations    in    Eastern    Michigan,    and,    although 
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continuing  to  reside  in  Pontiac,  will  open  an  "tiice  in 
Detroit, 

Mr.  Charles  L.  Clarke,  who  was  one  of  Edison's  earliest 
associates  in  the  introduction  of  the  direct-current  system 
and  who  has  been  more  recently  connected  with  the  legal 
bureau  in  New  York,  has  been  appointed  consulting  engi- 
neer to  the  General  Electric  Company  as  associate  with 
J  Jr.  Steinmetz.  Mr.  Clarke  will  make  In--  headquarti 
Schenectady. 

Mr.  J.  A.  Patten,  who  has  been  appointed  1  ngim  1  1  for  the 
La  Crosse  (Wis.)  Gas  &  Electric  Company,  was  formerly 
engineer  and  manager  for  the  Winona  (Minn  I  Gas  I-ight 
&  Coke  Company,  lit-  has  also  beer  tationed  al  Saginaw, 
Mich.,  Manitowoc,  Wis.,  Holland,  Mich.,  and  Salt  l.akc 
City,  Utah,  The  La  Crosse  company  is  planning  to  rebuild 
both  i  t  -,  electric  and  gas  plants. 

Prof.   Henry   H.   Norris,   of  the   department   of   electrical 
engineering,   <  ornell    I  niversity,   and    secretary    ol    thi 
ciety   for   the   Promotion   oi    Engineering    I 
voting  a  leave  of  abseni  e  to  a  spe<  ial  im  -  <n«i- 

neering  books  in  all  fields  for  the  McGraw  Hill  B 
pany,  New  York.  His  work  will  covet  both  coll 
books  and  general   technical   reference   1 

Mr.  Frank  G.  Bolles,  at  one  time  commercial  engineer  of 
the  Allis-Chalmcrs  Company  and  later  with  the  Relianci 
Engineering  &  Equipment  (  ompany,  ha  been  appointed 
by  the  Department  of  Commerce  as  commercial  agent  to 
investigate  trade  conditions  abroad.  Mr.  Bolles,  who  was 
at  one  time  secretary  of  the   Manufactun  1  ion  of 

Racine,  Wis.,  has  made  a  special   study  of  trade  conditions 
and    has    made    either    trips    abroad    upon    similar    mis 
Mr.  Bolles  will  probably  be  absent  in   I  ui  For  a  number 

of  months. 

Mr.  E.  H.  McHenry  has  res denl   oi  the 

New  York,  New  Haven  it  Hartford  Railroad  and  as  vice- 
president  of  the  Connecticut  Company  and  other  affiliated 
companies.     He  ha     had  ering,  maintenance 

and   construction   work  of  the    New    York,    New    I  la 
Hartford     Railroad,    including    the    original     electrifi 
work   between    New   York   and    Stamford   and    the    extension 
of   the   electric   zone   from   Stamford   to    New    H.m-n,   which 
work  is  now  under  way.     Mr.  McHenry's  1   takes 

effect  cm   May   r, 

Mr.  Frederic  W.  Hild,  general  manager  of  the  Portland 
(Ore.)   Railway.  Light  ci:    Powei 

president  of  the  Pacific  Coast  Electric  Railway  Association, 
which  was  organized  al  San  Francisco,  <  al.,    \piil   1 
Mr.    Hild,   who   was    educated    at     Union    '  enei 

tady,  was  for  a  time  connected  with  the  General  Electric 
1  ■  mi  1 1  ..1 1 1  \  au<\  was  afterward  r  and 

1  in.  1    engineei    of    the    11. nana    (Cuba)    1  lectric    Railway. 
While    with    the    General    Electric    (  ompany    Mr.    11  il 
SJSted    in    the    rehabilitation    work    carried    out    by    the    Twin 

1  m    Rapid    I  1 .111-11   Company,  the    Kansas   •  it}    Railv 
Light  Company  and  the  Chicago  Edison  1 

Mr.  E.  C.  Deal,  general  manager  of  thi  liken 

Railway  &  Electric  Company  \.\s  rusta,  <la.  has  been  elected 
a  vice-president  of  the  company      Mi    Deal,  who  is  a  native 

ol     \tlanta.  obtained   bis  early    1     pi in   the   utility  field 

with  the  Georgia  1  lectric  I  ight  Company,  now  the  G 
Railway  &  Powei  Company      He  subsequently  becami 
nected  with  properties  in  Baltimore,  Seattle,  Brockton  and 
Terre  Haute,  and  previous  to  becoming  connected  with  the 
Augusta-Aiken  Railway  &  Electric  Company  was  mat 
of  the  North  Carolina  Public  Service  '  ompan; 
boro,  N.  C.     For  a  time  Mr.  Heal  was  also  chief  engineer 
of  the  <ias  &  Electric  Company  of  Bergen  1  ount; 
Mr.  E.  D.  Alexander  has  been  appointed  assistant  to  the 

president    of    the    Illinois    Northern    Utilities    i   ompany,    with 

headquarters  in  Dixon,  111.     Mr.  Alexander  will  have  charge 
of  the  actual  operation  of  the  company,  which  controls  .1 
large  numbei  ol  electrical  utilities  in  northwestern  111 
lie  is  an  expi  rid  capable  electric  service  man 

and  for  a  numbei  of  yeai     was  vice-president  and  manager 
of  the  old  Englewood  Electric  I  ight  C01 
Mi      llexandei    subsequently    becami    connected    with    the 
lusull    group    t<i    electrical    utilities,    having    foi     some    time 
served   with  the   North  Shore    Electric  <  i  also 

with  the  Illinois  Northern  Utilities  1  which  he  is 

now    put    in   acti\  e  «'li  ;  1     1 


Obituary 


Rogers   V.   Scudder,         1    president    and    general    manager 
Wesco  Supply  '  ompai  num- 

II   known  in 

ness  circles  in  tha- 
committed  suicide  at  i 
burban    home    in    Kirt 

\pril   13.     I| 
that  business  worries  caused 
a  mental  breakdown,  which 
inn-'  ipon  as  the 

anation  for  the  impulse 
that  led  the  unfortunate 
man  to  take  his  own  life. 
Mr       Scudder 

four  years  old  He  leaves 
a  widow  and  two  children. 
He  was  a  member  of  the 
Illuminating        Engineering 

'     I     Jovian     I 
the     St.     Louis     League    of 
F.lectrical       Intere-ts       and 
othi 

He  also  belonged  to  il>,  ■    lub  and  was  one  of  the 

is  oi   tin    S  al  Development. 

Francis  B.   Badt,  who  died  on   April   12  after  a  pr.,;: 
dim  in   electrical  en- 

gineering  and  busii ircles   in  I  hicai       although  his  ac- 
tivities   bad    been    curtailed 
of    late   by    impaired   health. 
I  le   was   born    in    St.    P(  ' 

burg,    Russia,   Oct.   4. 

He-   spent   a    1. 11  - re  portion  of 

bis  early  life  in  Germany, 
however,  and  was  gradu- 
ated from  'In  Royal  <  lym- 
nasium     of      Prussia, 

1  1I1.    artillery  corps  of 
thi      I  '  oi    army    in 

and    two  was 

uated  from  thi  ' .  ivern- 
ment  Militai  y  Ai  ademy. 
He      -'  ■  ■•  ed     through     the 

1 '   Prussian  war  and  at 

on   attended   the 

school    foi    ■  .rtil- 

ind  engineers.    Gradu- 
ating     from     the      Imperial 

Technical   High  E  lieu- 

tenant   oi    artillery    in    the   German   army,    serving   under    the 
Minister  of  War  until  bis  removal  to  the  Uniti 
1881.      For    services    during    the    I  an    war    he 

received    thi  n    of    the    It  if    which    he 

•■stly   proud,  and  also  tl  . 

man  army,     From  1881  itenant  Bad! 

intendent  of  the  construction  department  of  thi 

Electric  Light  Company  of  New  York      In  thi 
tentioned  he  mo>  1  d 
with  the  Western 
he   was   made   di  tricl 

Edison  Manufacturing  Companj      In   1800  he  went  will 
I  hi  imson  I  li  iusti  1 

power  and   mining   department   of   tl 
This   coin'.  until   the    I 

Company  w 

in   1892.     I  ■  ral  manager 

of     ill. 

He    then    organized    the    tirni 

which    was 

Westburj     ' 

president         i 

the  West  •  ical  Instrui 

and    force    and    had    an    iinusi:  . 
was   a   in.  1 
gineers,  thi 
Club  of  1  b 

he  did  cons  t  the  techni 

the  author   of   son  er.il   1 
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Construction 

New  England 

GONIC,  N.  H.— The  Gonic  Mfg.  Co.  will  soon  begin  work  on  the  con- 
struction of  a  1000-ft.  canal  in  connection  with  the  installation  of  a 
power  house  in  Gonic. 

SALEM,  N.  H. — A  bill  has  been  introduced  to  the  State  Legislature 
asking  permission  to  incorporate  a  company  to  be  known  as  the  Salem  EI. 
Lt.  Co.  for  the  purpose  of  generating  and  distributing  eletricity  for  lamps, 
heaters  and  motors  in  the  towns  of  Salem,  Hampstead,  Island  Pond, 
Windham  and  Atkinson,  and  if  necessary  to  erect  transmission  lines 
across  the  town  of  Derry  for  the  purpose  of  supplying  electricity  to  said 
towns.  The  incorporators  are:  Frank  P.  Woodbury,  Ernest  R.  Woodbury 
and  Fred  C.  Buxton,  of  Salem. 

WARREN,  N.  H.— The  Warren  Wtr.  &  Lt.  Co.  is  contemplating  extend- 
ing its  electric-lighting  service  to  Wentworth,  provided  that  sufficient  pat- 
ronage can  be  secured.     Edgar  S.   Carbee  is  treasurer  and  manager. 

BENNINGTON,  VT.— Sealed  proposals  will  be  received  at  the  office 
of  the  supervising  architect,  Treasury  Department,  Washington,  D.  C, 
until  May  15  for  installing  electric  conduits,  wiring  and  interior  lighting 
fixtures  for  the  United  States  post  office  building  at  Bennington,  Vt., 
in  accordance  with  plans  and  specifications,  which  may  be  obtained  from 
the  above  office  or  from  custodian  of  site.  O.  Wenderoth  is  supervising 
architect. 

AGAWAM,  MASS. — The  Amherst  Pwr.  Co.  has  purchased  the  prop- 
erty of  the  Agawam  El.  Co.  from  the  Northern  Connecticut  Lt.  &  Pwr. 
Co.  The  Amherst  proposes  to  build  a  large  substation  here  as  soon 
as  the  transmission  lines  to  Feeding  Hills,  now  under  construction,  are 
completed.  The  initial  installation  of  the  substation  will  provide  for  5000 
kw,  with  provisions  to  increase  it  to  20,000  kw.  George  W.  Lawrence 
is  general  manager  and  F.   L.  Hunt  chief  engineer,  both  of  Greenfield. 

CONCORD,  MASS.— At  the  annual  town  meeting  held  April  7  it  was 
voted  to  issue  bonds  not  to  exceed  $15,000  to  purchase  and  install  a  new 
500-kva  turbo-generator  and  condenser  in  the  municipal  electric-light  plant. 
The  turbo-generator  will  replace  the  following  engine  unit,  which  will 
be  sold:  one  125-hp,  9-in.  by  17-in.  by  12-in.  tandem  compound  piston- 
valve  Harrisburg  engine  directly  connected  to  a  75-kw,  2200-volt,  60-cycle, 
two-phase,  300  r.p.m.  Westinghouse  revolving-armature  generator.  The 
engine  is  fitted  with  a  speed-changing  device  for  synchronizing  the  gen- 
erator and  adjusting  the  load.  For  further  information  address  A.  W. 
Lee,  of  Concord,  manager. 

LENOX,  MASS. — At  a  town  meeting  held  recently  the  citizens  voted 
to  abolish  the  present  oil  lamps  and  to  contract  with  the  Lenox  EI.  Co. 
to  install  electric  lamps  on  the  main  thoroughfares.  The  contract  is  for 
a  period  of  20  years  and  provides  for  75  lamps  of  32  cp,  at  $35  each  per 
year.     The  lamps  will  be  maintained  by  underground  wires. 

MIDDLEBOROr  MASS. — At  a  recent  town  meeting  it  was  voted  not 
to  sell  the  municipal  electric-light  plant  and  to  discharge  the  committee 
appointed  to  negotiate  with  the  Edison  El.  Co.  of  Brockton  in  reference 
to   purchasing   the  municipal   plant. 

SPRINGFIELD,  MASS.— Plans  are  being  considered  by  the  city  for 
the  installation  of  an  electric-light  plant  to  furnish  electricity  for  lighting 
the  group  of  municipal  buildings  recently  completed. 

SPRINGFIELD,  MASS.— The  Amherst  Pwr.  Co.  has  applied  to  the 
State  Harbor  and  Land  Commission  for  permission  to  erect  wires  across 
the  Connecticut  River  from  West  Springfield  to  Springfield.  The  plans 
filed  with  the  commissioners  provide  for  the  erection  of  a  66,000-volt 
transmission  line  across  the  Agawam  meadows  directly  across  the  river 
to  the  State  Street  station  of  the  United  El.  Lt.  Co.  E.  L.  Clark  is 
local    representative    of   the   company. 

TURNERS  FALLS,  MASS. — The  prudential  committee  of  the  Turners 
Falls  fire  district  is  contemplating  substituting  smaller  lamps  for  the 
street  arc  lamps  now  in  use.  The  five-year  contract  with  the  Franklin 
El.    Lt.   Co.   for  lighting  the  streets   will  soon  expire. 

WALES,  MASS.— The  town  of  Wales  has  voted  to  light  the  streets 
with  electricity  and  has  appropriated  $500  for  that  purpose. 

WORCESTER,  MASS.— Sealed  bids  will  be  received  by  the  trustees 
of  the  Worcester  State  Asylum  until  May  5  for  the  construction  of  a 
number  of  buildings  at  the  Grafton  Colony.  The  general  construction, 
plumbing,  heating  and  electric  wiring  will  be  considered  as  separate  con- 
tracts. Plans  and  specifications  may  be  seen  at  the  office  of  the  Fuller 
&    Delano    Co..    architects,    41    Front    Street,    Worcester. 


Middle  Atlantic 

BREWERTON,  N.  Y. — Fred  J.  Auburn,  owner  of  the  Cicero  electric 
plant,  has  applied  to  the  Public  Service  Commission,  Second  District,  for 
permission  to  extend  his  transmission  lines  from  Cicero  to  Brewerton,  a 
distance  of  2  miles,  to  supply  electricity  for  street-lighting  and  commer- 
cial   purposes. 

HROOKLYN,  N.  Y.— Bids  will  be  received  by  C.  B.  J.  Snyder,  super- 
intendent of  school  buildings,  Department  of  Education,  corner  of  Paik 
Avenue  and  Fifty-ninth  Street,  New  York,  N.  Y.,  until  April  2S,  for  in- 
stalling electrical  equipment  in  new  Public  School  99,  located  on  Fast  Ninth 


and  East  Tenth  Streets,  borough  of  Brooklyn.  Blank  lorras,  plans  and 
specifications  may  be  obtained  or  seen  at  the  office  of  the  superintendent 
and  also  at  the  branch  office,  131   Livingston  Street,  borough  of  Brooklyn. 

BUFFALO,  N.  Y.— Bids  will  be  received  until  April  30  by  the  State 
Hospital  Commission,  Capitol,  Albany,  for  construction  of  tuberculosis 
pavilion,  including  heating,  plumbing  and  electric  work;  addition  to 
bakery,  construction  and  plumbing  work;  remodeling  cold-storage  building, 
construction  and  electric  work,  at  the  Buffalo  State  Hospital,  Buffalo. 
X.  Y.  Plans  and  specifications  may  be  seen  and  blank  forms  of  proposals 
obtained  at  the  Buffalo  State  Hospital,  Buffalo,  and  at  the  office  of  Charles 
A.  Sussdorff,  state  architect,  Capitol,  Albany.  T.  E.  McGarr  is  secretary 
of  commission. 

CORNING,  N.  Y.— The  Corning  Lt.  &  Pwr.  Co.,  recently  incorporated 
with  a  capital  stock  of  $500,000,  will  take  over  the  property  of  the 
Corning  Gas  &  El.  Co.  The  reorganized  company  will  erect  a  large 
power  plant  this  summer  of  sufficient  output  to  meet  the  growing  de- 
mands in  both  Corning  and  Painted  Post.  The  present  power  plant  is 
leased  from  the  Corning  &  Painted   Post  St.   Ry.  Co. 

HUDSON,  N.  Y. — A  new  street-lighting  system  will  be  installed  in 
Hudson  to  be  ready  for  use  on  Sept.  12.  The  plans  call  for  850  new 
lamps  of  about  60  cp.  About  115  ornamental  standards  will  be  erected 
on  Seventh  Street ;  each  standard  will  carry  two  lamps ;  1 5  standards, 
carrying  three  lamps  each,  will  be  erected  in  Franklin  Park,  Promenade 
Hill  and  Public  Square.  The  remainder  of  the  lamps  will  be  erected  on 
the  present  poles.  The  Albany  Southern  R.  R.  Co.  furnishes  the  street 
lighting  service. 

MALONE,  N.  Y. — Preparations  are  being  made  for  the  construction  of 
a  hydroelectric  power  development  at  Chasm  Falls  during  the  coming 
summer.  The  work  will  include  the  construction  of  concrete  dam,  power 
house  and  penstock,  which  will  be  3000  ft.  long  and  7  ft.  in  diameter. 
The  plant  when  completed  will  furnish  electricity  for  operating  the  mills 
of  the  Malone  Paper  Co.  C.  E.  Eaton,  of  Watertown,  will  have  charge 
of  the  engineering  work.  M.  S.  Wilder,  of  Watertown,  and  B.  R.  Clark. 
are   principal  owners  and  promoters  of  the  project. 

NEW  YORK,  N.  Y.— The  Bronx  Gas  &  El.  Co.  has  applied  to  the 
Public  Service  Commission  for  permission  to  issue  $200,000  in  bonds,  the 
proceeds  to  be  used  for  the  acquisition  of  property  and  improvements  t< 
its  plant. 

ROCHESTER,  N.  Y.— The  lamps  and  electricity  committee  of  the 
Common  Council  has  passed  favorably  upon  ordinances  for  installing 
inverted  magnetite-arc  lamps  on  Elm  Street  from  Chestnut  to  Main  Street, 
Clinton  Avenue  south  from  Main  to  Monroe  Street,  and  South  Avenue 
from  Main  to  Court  Street.  Petitions  have  been  received  from  several 
streets   for   Mazda  lamps. 

SYRACUSE,  N.  Y. — The  Common  Council  has  approved  the  proposi- 
tion to  issue  $65,000  in  bonds  for  the  completion  of  the  fire-alarm  system 

SYRACUSE,  N.  Y.— The  Public  Service  Commission  has  authorized 
the  Syracuse  Ltg.  Co.  to  issue  $239,000  in  bonds,  the  proceeds  to  be  used 
for  extensions  and  improvements  to  its  plant  in  Syracuse. 

SYRACUSE,  N.  Y.— Bids  will  be  received  at  the  office  of  the  Board 
oi  Contract  and  Supply  of  the  city  of  Syracuse  until  April  28  for  furnish- 
ing materials  and  constructing  the  addition  to  the  Bellevue  Heights  School, 
including  wiring,  plumbing,  heating  and  ventilating,  in  accordance  with 
plans  and  specifications  on  file  in  the  office  of  Board  of  Control.  Bids 
will  also  be  received  until  May  5  for  furnishing  material  and  con- 
struction of  the  new  Genesee  School  Building,  including  wiring,  plumbing. 
heating  and  ventilating,  in  accordance  with  plans  and  specifications  on 
file  in  the  office  of  the  Board  of  Contract  and  Supply.  John  J.  Halloran 
is  secretary   pro  tern. 

ALTOONA,  PA. — Preparations  are  being  made  by  the  Penn  Central 
Lt.  &  Pwr.  Co.,  of  Altoona,  for  the  construction  of  a  new  steam-driven 
power  plant.  The  initial  installation  will  provide  for  2100  kw.  The 
site  of  the  plant  has  not  yet  been  decided  upon,  but  it  will  be  located  in 
the  heart  of  the  coal  district.  The  company  is  also  extending  its  trans- 
mission lines  through  all  parts  of  northern  Cambria  County.  E.  B. 
Greene  is  general  manager. 

DAUPHIN,  PA— The  Harrisburg  Lt.  &  Pwr.  Co.  has  applied  to  the 
Borough  Council  for  a  franchise  to  erect  transmission  lines  throughout 
the  entire   municipality  to  supply  electricity  for  lamps  and  motors. 

HAUTO,  PA.— The  power  plant  of  the  Lehigh  Coal  &  Navigation  Co.. 
at  Hauto,  is  nearing  completion.  The  plant  will  supply  electricity  within 
a  radius  of  30  miles  of  Hauto.  The  initial  installation  will  provide  for 
30,000   kw,   which   will   be   increased   to   110,000   kw. 

LATROBE,  PA.— The  Latrobe  Steel  Co.,  recently  incorporated,  will 
build  a  plant  near  the  works  of  the  Vanadium  Alloys  Steel  Co.  for  the 
manufacture  of  manganese  steel  casting  by  the  electric  process.  The 
company  will  install  five  10-ton  furnaces  and  will  secure  energy  from  the 
West  Penn  Trac.  Co.  Complete  foundry  equipment  will  be  purchased 
and  a  large  steel  hammer  will  be  installed.  Marcus  Saxman,  of  the 
Latrobe-Connersville  Coa!   Co.,  is  president  of  the  company. 

NEW  CASTLE,  PA.— At  a  special  election  to  be  held  June  3  the 
proposition  to  issue  $200,000  in  bonds  for  the  installation  of  a  municipal 
electric-light  plant  will   be  submitted  to  the  voters. 

PHILADELPHIA,  PA.— Bids  will  be  received  at  the  effice  of  the 
supervising  architect,  Treasury  Department,  Washington,  D.  C,  until 
May  5,  for  a  freight  elevator  in  the  United  States  post  office  and  court 
house  in  Philadelphia,  Pa.,  in  accordance  with  specifications,  copies  of 
which  may  be  had  at  the  above  office  or  at  the  office  of  the  custodian. 
O.    Wenderoth    is   supervising  architect. 
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PHILADELPHIA  PA,  I'roposals  will  be  received  uniil  May  5  at 
the  office  of  the  supervising  architect,  Treasury  Department,  Washington, 
I'  C,  for  an  electric  freight  elevator  in  the  United  States  post  office 
and  court  house,  Philadelphia,  Pa.,  in  accordance  with  plans  and  speci- 
fications, copies  of  which  may  be  had  at  the  above  office,  or  at  the  office 
the   custodian,   Philadelphia.      O.    Wenderoth   is   supervising  architect. 

SAYRE,    PA.— The    Borough    Council    has    closed    a    contract    with    the 
Sayre    El,    Co,  the    new 

contract   calls   for    five   80-watt   lamps  at   $23    each    per   year   and    190   60- 
watt    lampe   at    $22    each    per    year.      The    boi  right    to 

install    are    lamps    at    $68    each    per    year    if   desired  present 

contract  the  company   furnishes   196  lamps  of  30  cp  at  $20  per  lamp  per 
year. 

SCRANTON,  PA.— The  Scranton  El.  Co.  is  negotiating  with  the  Scran- 
I'.mghamton  Trac.   Co.  to  furnish  electricity   for  operating  its  elec- 
tric railway.     The  Scranton  El.   Co.  has  closed  a  contract  with  the  Scran- 
ton   Ry.    Co.    to   take  effect   Oct.    1,    1913,    whereby    it   will    furnish    energy 
t,,  opei  it<    ill'  Scranton   Ry,  Co 

The  electric  company  is  preparing  to  make  extensive  changes  at  its  North 
Washington   Avenue   plant,    ni         1  idge       Duncan   T    Campbell   is 

general   manager   of   the   Scranton   El.   Co. 

CAMIJKN,   N.    J. — Bids   will   he   received   at   the  office  of  the  city  clerk, 
City   Hall,  *  amden,     ■     I      directed  to  the  chairman  of  the  municipal  elec- 

in.    light  pi 1 ee,  until   rum    16,  foi  the  installation  of  a  municipal 

light    plant   in   accordance  with   plans 
which  thi    office  of   Runyan   .v   Cary,    122    Market   Street, 

N      I       Bids    will   be   received    for    thi 
power  ling  excavation,  concrete 

chimney,    coal-handling   equipment    and    crane;    (2)    boiler   and   generating 

equipment,     including     boilers,     stoker         brei  lower. 

pumps,    turbo-generators,    exciters,    condensing   apparatus    with    all    steam, 

(3)  electric  work,  including  switi  lighting 

l-r  regulators,  station  wiring  and  outside  distributing 

Propo    ils  will  he  received  for  the  several  items  as  above  enumerated,  for 

any   two   oi    the    items   or  for  the  entire   installation.      Frederick    A     Pin 

in  of  the  committee. 

CAPI    \m     COUR1     HOUSE,    N.   J.— The   Stone   Hirboi    EL   Lt.   & 

I'wi     Co.,   ol    Stone    Harbor,    1-    planning    to  erect  a  power  plant   in  Cape 

May    I  ourl     Hi  I  purpose    of    furnishing    electricity    for    lamps 

in    thai    place,    Avalon    and    Stone    Harbor,      When    the   new 

power  house  is  1  ompleted  the  presenl   plant 

MANASQUAN,  N     I      <  Iman   1  linted  to 

ol   e  tablishing   a  inuniiip.il   electrh  light    plant,  has 
submitted    his    report    to    the   Council,   in    which    he    recommends    the   in- 

tallation  oi    <al   pi  ml 

II  i;i;.\     \i.i  \.    W.    VA.— The   local   electric-light    plant, 
Nun     (i  1  n    purchased   by   William    I      P  Wayncs- 

R<  IANI  IKE,    VA  -folk    & 

Ry      Co.     t"     equip     its     railway     is  1  lUueticld,    a 

ion.      Negotiations    are    under 

to   furnish   electricity   to   operate   the 

road      1  Roanoke, 

id<  ni 

WINCIM  STER.  VA      Final     un  ley  and 

\\  est    Virginia   and   in  el  oun- 

ah  Val- 
ley  R.    R.   1  0.,   which   will   mi  '  n-ction   with   the   Wash 

n   &  Old    Dominion    Ry.    Co.,  at    Blue- 
'i       1  larenci     B      W  1  'in  the 

w  \sm\i,  rON,  D    '       Bid       ill  1 chief 

signal   officer,   Wai    I  lep  trtment,    Washit    I         D 

Signal    1  orps    with    528,000    ft.    outsidi    distribution    wire, 
IS    pet  ^57.      Further    information    may    b) 

M  tjot     W.    L.    Clark, 

iril   12 


North  Central 

BIG    R  MMI  >S.    lilt  11  —11 

uly    carried    away.       E.     C.     NewCOmbl 

MOUNT  CLEMENS,    MICH  — Thi 
for  the   In  1   street-lighting  led  the 

city    will   agree   to   pay   for  electricity  to  maintain   the   lamps. 

S  VGIN  VW,    MICH.— J  d  II  nded  the   insl  . 

11  v   .1,1. iii    n  it-arn     la 

in  the  outlying  di 
CLEVELAND     OHIO 

Ian   in  build  .1   lighting    plant   for  the  new  court   housi        > 
n    madi    with  the  I  furnish   clectf 

period 
CUSTAR,  OHIO. — Arrangements  are  being  made  tot   ths 
ecti  ic  distt  ibutins. 


Electricity   for  operating  the  system   will  be  purchased  from  the   Oi 
Ry.  Co.,  of  Lima. 

LINE  tor    the    installation    of    an    electric 

light  sy  y   has  been  awarded  to   the   Whipple  Strub  Co.,  of 

Toledo.      W.    W.    Woodruff  is  clerk. 

PAULDING,  OHIO— Sealed  proposals  will  be  received  until  April  29 
for  prime  movers,  boilers,  generators,  switchboard,  transformers,  meters, 
tank  and  tower,  pumps,  poles,  etc.,  for  the  light  and  water  station 
at  Paulding,  in  accordance  with  plans  and  specifications  on  file  in  the 
office  of  the  Board  of  Trustees  of  Public  Affairs.  Copies  of  spec: 
may  he  obtained  from  the  Capitol  Engineering  Co.,  Union  National 
Bank   Building,   Columbus,   engineer-  ley  is  president  of  the 

doard. 

PIQUA,  11IIIO. — The  <ity  Council  has  accepted  the  propositi' t 
Franklin  EI.  Co.  to  install  ten  ornamental  lamps  along  the  Liberty   Street 

i    the    parks,    thus    completing    the    ornamental    light 
Liberty  Street  to  the  Galum  Signal  Building. 

SPR1  1 1 1<>— (he    substation    of    the    Springfield.     1 

Piqua  Ry    Co.   was   recently  destroyed  by  an  explosion,  causing  a  loss  of 
I  1  (1,000. 

'  ill  H  1  —The  power  plant  of  the  Franklin  Coal  Co.. 
a'    Stewartavilli  yed  by   fire,   causing  a  loss   of  about 

dynamos,   one    200-kw   and   the   other    125-kw.    two 
and  two  engines  were  either  destroyed  or  badly  damaged. 

WARM  \.  OHIO.— The  Electric  Realty  Co.  is  erecting  a  building  at 
the  corner  of  High  Street  and  Park  Avenue.  The  building  will  be 
known    as    the  resident    of    the    com 

pany. 

WII.MI  I  he   Wilmington    Wtr.    ,\    Lt.    Co     expects   to 

:sc  within  the  next  two  months  three  scries  alternating-current 
rectifying  switchboards  for  street-lighting  outfits,  two  50-lamp  circuits 
and  one  25-lamp  circuit;  also  110  4  amp,  2200-volt  metallic  arc  lamps 
for    street    lighting    with    re—  tbc     M      West 

is   manager. 

BLOOMFIELD,    KY.— The   eit)    "i   Bloomfield   has  entered  into  s  con 

is   Harry   M.   Logan   foi   street-lighting   foi    1   period   ■■!   Is 

Mr.     1  furnish    electri  imercia]    lighting    and 

,v-    th. 
plant   ready  to  put   in  operation  by  May   1. 

:  vice  and   furnishing  1   - 

beet 
1  n  reorganized 

Ser.  Co.  has  be  -om  $3,000,000  to  $8,000,000 

that   the  coin;  any 

Indiana  in  the  near  fnturc. 

NATIONAL    MIL!  at  the 

office  of  the  tn 

until   May  2.  for  tun.  arging 

power    house   in   aco  •  >hich    may    be 

obtained  upon  application  to  J.   W.  Sanderson,  treasurer. 
VLTON,  ILI 

a   iliunu: 

VI  TON,   III       Roy  Holder!         nag) 
announced   that    bis   company    will    not   erect   a   power  plsr.* 
will   secure  pov 
will   erect 

BR  VDFORD,   II  I 
recently    purchased    thi  plant,    has   applied    to   the    *■ 

Council    ■ 

• 

•-strr 
•ted    to    Bradr  1 
plant  iu   \\  1 

idl   by 

diatribul 

in    De    Kalb. 

- 

it    Will    I  I  a 

■ 
1111. 1    ~ 

purchasing   the  :»boro 

to  Pans. 

t 

consist:: 
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nd  property  owners  to  take  up 
wishes    to    change    the    entire 


nounced  thai  il  expects  the  business  n 
the  question  of  ornamental  lighting, 
street-lighting   system   of    Ilillsboro. 

JACKSONVILLE,  ILL. — The  County  Commissioners  are  reported  to  be 
considering  the  question  of  issuing  bonds  to  the  amount  of  $50,000  for  the 
installation  of  a  lighting  plant. 

KENNEY,  ILL.— Application  has  been  made  to  the  Village  Board  by 
West  Si  Veail,  of  Mount  Pulaski,  for  a  franchise  to  furnish  electricity 
for  lamps  and  motors  in  Kenney.  If  granted  a  franchise,  a  transmission 
line  will  be  erected  from  the  plant  at  Mount  Pulaski  to  Kenney. 

MOLINE,  ILL.— The  People's  Pwr.  Co.  has  increased  its  capital  stock 
from   $2,000,000  to   $4,000,000. 

MONMOUTH,  ILL.— Walsh  Brothers,  who  operate  the  Rock  Island 
Southern  R.  R.  Co.  running  between  Rock  Island  and  Galesburg,  have 
applied  to  the  City  Council  for  a  franchise  to  furnish  electricity  for  lamps 
and  motors  in  Monmouth  for  a  period  of  30  years. 

MOUNT  PULASKI,  ILL.— The  Mount  Pulaski  El.  Lt.  &  Pwr.  Co. 
will  enlarge  its  power  plant  to  provide  for  a  day  service  for  lamps  and 
motors.  New  equipment  will  be  installed,  including  one  100-hp  boiler, 
one  Bates  Corliss  engine,  two  belted  generators,  switchboard  and  new 
transformers.  The  generators,  switchboard  and  transformers  have  not 
yet  been  purchased.  The  company  will  also  purchase  wire  and  poles  for 
20  miles  of  pole  line  and  75  meters.  Two  substations  will  also  be  erected. 
West  &  Veail  are  owners. 

PEORIA,  ILL. — The  City  Council  is  considering  an  ordinance  extending 
the  underground  conduit  system  on  South  Adams  Street  from  Oak  Street 
to  Cedar  Street,  also  one  block  on  Lincoln  Street. 

ROCK  ISLAND,  ILL. — Commissioner  Reynolds  contemplates  making  a 
change  in  the  lamps  for  lighting  the  alleys.  At  present  arc  lamps  are 
used. 

SPRINGFIELD,  ILL.— Sealed  proposals  will  be  received  by  John 
S.  Shnepp,  Mayor,  until  April  28  for  improvement  to  the  municipal 
electric-light  plant,  according  to  specifications  now  on  file  in  the  office 
of  Willis  J.  Spaulding,  commissioner  of  public  property,  and  in  the 
office  of  Arthur  M.  Morgan,  Harris  Trust  Building,  Chicago.  111.,  con- 
sulting engineer,   where  copies  of  specifications  may  be  obtained. 

DEER  PARK,  WIS.— The  village  of  Deer  Park  is  contemplating  the 
installation  of  an  electric-light  plant. 

DELAVAN,  WIS.— The  City  Council,  it  is  reported,  has  decided  to 
install  25  ornamental  street  lamps. 

MADISON,  WIS. — The  State  Street  Improvement  Association  is  con- 
sidering the  installation  of  ornamental  lamps  on  State  Street.  F.  W. 
Huels  is  secretary. 

MADISON,  WIS. — Bids  will  be  received  by  the  secretary  of  the  special 
building  committee  of  the  State  Historical  Society  of  Wisconsin,  Madison, 
Wis.,  until  April  28,  for  furnishing  one  electric  elevator  for  the  northwest 
wing  of  the  State  Historical  Library  Building  in  Madison.  Plans  and 
specifications    may   be    obtained    upon    application    to    secretary. 

MILWAUKEE,  WIS.— The  Milwaukee  El.  Lt.  &  Ry.  Co.  has  sub- 
mitted propositions  to  Fort  Atkinson,  Johnson  Creek  and  Jefferson  to 
furnish  electricity  in  those  towns  from  its  power  plant  at  Kilbourn,  via 
Watertown. 

CROSBY,  MINN. — Plans  are  being  considered  for  the  installation  of 
an  ornamental  street-lighting  system  in  Crosby.  It  is  proposed  to  in- 
stall from  30  to  40  ornamental  lamp  standards,  carrying  five-lamp  clus- 
ters. For  further  information  address  the  secretary  of  the  Commercial 
Club. 

EAST  GRAND  FORKS,  MINN.— The  contract  for  construction  of 
building  for  substation  has  been  awarded  to  Kennedy  &  McCoy,  of  Fargo, 
N.  D.  The  station  when  completed  will  be  equipped  with  switchboard, 
etc.,  for  distribution  of  electricity  generated  by  the  municipal  electric 
plant. 

MINNEAPOLIS,  MINN.— A  new  company  has  been  organized  under 
the  name  of  the  Northern  Mississippi  River  Pwr.  Co.  to  construct  and 
operate  a  hydroelectric  power  plant  at  Coon  Rapids,  on  the  Mississippi 
River,  near  Minneapolis.  The  plant,  when  completed,  will  develop  15,000 
hp,  and  it  will  be  leased  to  the  Minneapolis  General  Electric  Co.  for  a 
term  of  48  years.  The  company  is  a  subsidiary  of  the  Northern  States 
Pwr.   Co.,  of  Chicago,  111. 

OWATONNA,  MINN.— Preparations  are  being  made  for  the  install- 
ation of  an  ornamental  street-lighting  system,  for  which  $10,000  in  bonds 
have   been    issued. 

ST.  CLOUD,  MINN.— The  Public  Ser.  Co.  is  making  arrangements  to 
install  luminous  arc  lamps  in  the  business  section  of  the  city;  also  to 
rearrange  other  street  lamps  throughout  the  city.  New  equipment  will 
be  installed  in  the  power  plant  to  maintain  the  new  arc  lamps. 

ST.  PAUL,  MINN. — Plans  are  being  considered  by  the  Seven  Corners 
Commercial  and  the  West  End  Clubs  for  the  installation  of  an  orna- 
mental street-lighting  system  on  Seventh  Street  from  Wabash  Street  to 
Tuscarora  Street.  The  plans  provide  for  250  lamp  standards,  to  cost 
about  $34,000,  to  be  paid  by  the  property  owners.  The  cost  of  main- 
tenance  is  estimated  at  about   $18,000. 

CARSON,  IA.— The  local  electric  light  plant,  recently  destroyed  by 
fire,  will  be  rebuilt.  Either  a  temporary  plant  will  be  installed  or  a  trans- 
mission line  erected  from  the  plant  at  Glenwood  to  furnish  electrical  ser- 
vice in  Carson  until  the  new  plant  is  completed.  Joseph  A.  Bortenlanger, 
of  Glenwood,  is  manager. 


<  II  ARLOTTE,  IA.— The  installation  of  an  electric-lighting  system  in 
Charlotte   is   under   consideration. 

1-OXTANELLE,  IA.— At  an  election  held  April  9  the  proposition  to 
issue  $10,000  for  the  installation  of  a  municipal  electric-light  plant  and 
$12,000  for  a  water-works  system  was  carried.  H.  J.  Stuhlmiller  is  town 
clerk. 

FORT  DODGE,  IA.— The  Northern  Pwr.  Co.  contemplates  rebuilding 
its  dam  at  Fort  Dodge  this  summer  and  erecting  a  transmission  line 
west  through  Barnum,  Manson,  Pomeroy,  Fonda  and  Newell. 

FORT  MADISON,  IA.— The  Stone  &  Webster  Corpn^  of  Boston, 
Mass.,  has  purchased  the  property  of  the  Fort  Madison  El.  Lt.  Co.  An- 
nouncement has  been  made  that  extensive  improvements  will  be  made  to 
the  system,  involving  an  expenditure  of  many  thousand  dollars.  The 
output  of  the  plant  will  be  increased  and  the  transmission  lines  rebuilt 
throughout  the  city.     J.  A.  Trawick  is  representative  of  the  company. 

LE  CLAIRE,  IA. — At  an  election  held  recently  the  proposition  to 
grant  the  Iowa  &  Illinois  R.  R.  Co.  a  25-year  franchise  to  furnish  elec- 
tricity for  lamps  and  motors  in  Le  Claire  was  carried.  The  company  will 
also  be  given  a  contract  to  light  the  streets  of  the  town. 

McCALLSBURG,  IA.— The  Iowa  River  Lt.  &  Pwr.  Co.,  of  Eldora, 
has  applied  for  a  franchise  to  supply  electricity  in   McCallsburg. 

MEDIAPOLIS,  IA.— The  City  Council  has  decided  to  call  a  special 
election  to  submit  the  proposition  to  grant  L.  R.  Sherrill,  of  Burlington, 
a  franchise  to  furnish  electricity  for  lamps  and  motors  in  Mediapolis.  It 
is  proposed  to  secure  electricity  from  the  power  plant  of  the  Mississippi 
River  Pwr.  Co.,  at  Keokuk,  la. 

OSSIAN,  IA. — We  are  informed  that  the  town  of  Ossian  does  not 
contemplate  the  installation  of  an  electric-light  plant.  Charles  Green  is 
town  clerk. 

BROOKFIELD,  MO.— Bids  will  be  received  at  the  office  of  the  super- 
vising architect,  Treasury  Department,  Washington,  D.  C,  until  May  24, 
for  the  construction  of  the  United  States  post  office  at  Brookfield,  Mo., 
including  plumbing,  gas  piping,  heating  apparatus,  electric  conduits  and 
wiring,  interior  lighting  fixtures  and  approaches.  Drawings  and  specifica- 
tions may  be  obtained  from  the  above  office  or  from  the  custodian  of 
site   at   Brookfield.      O.   Wenderoth   is  supervising  architect. 

EDITH,  MO. — Surveys  have  been  made  for  the  construction  of  a  hydro- 
electric power  plant  near  Edith,  to  develop  about  70,000  hp.  The  plans 
provide  for  the  construction  of  dams  60  ft.,-  100  ft.  and  120  ft.  high,  form- 
ing four  lakes  containing  an  area  of  from  300  to  400  miles.  The  cost  of 
the  two  principal  dams  is  estimated  at  $1,500,000.  C.  R.  Robertson  and 
Walter  Gray,  of  Springfield,  Mo.,  are  interested  in  the  project. 

MAYVILLE,  N.  D. — Plans  and  specifications  for  the  proposed  municipal 
electric -light  plant  for  Mayville  will  be  out  about  April  28.  The  plans 
were  prepared  by  the  Oscar  Claussen  Engineering  Co.,  consulting  engineer. 
National   German  American   Bank  Building,   St.  Paul,   Minn. 

REYNOLDS,  N.  D. — At  an  election  held  recently  the  proposition  to 
install   a   municipal   electric-light   plant  was  carried. 

HURON,  S.  D. — The  Huron  Lt.  &  Pwr.  Co.  is  contemplating  improve- 
ments to  its  plant  this  year. 

SIOUX  FALLS,  S.  D.— The  Bennett  Engineering  Co.,  of  Sioux  Falls, 
is  installing  an  electric -light  plant  here.  The  equipment  will  consist  of 
two  150-hp  gas  engines  and  producers  and  two  100-kw  alternating-current 
generators,  directly  connected,  with  full  switchboard  equipment.  Equip- 
ment for  plant  has  already  been  purchased.  A  24-hour  service  will  be 
established.      L.  I.   Bennett  is  interested   in  the  company. 

BENKELMAN,  NEB. — At  an  election  held  recently  the  proposition  to 
issue  $5,000  in  bonds  for  an  electric-light  plant  and  $20,000  for  a  water- 
works system  was  carried. 

OHIOWA,  NEB. — The  electric  plant  which  is  being  installed  in  the 
new  Lapsheska  Building  will  supply  electricity  for  lighting  a  number  of 
other   buildings  as   well. 


Southern  States 

ELIZABETH  CITY,  N.  C— The  proposition  to  issue  $200,000  bonds 
for  the  installation  of  a  municipal  electric-light  plant  and  water-works 
system  will  be  submitted  to  the  voters. 

WASHINGTON,  N.  C. — At  an  election  to  be  held  May  5  the  proposi- 
tion to  issue  $20,000  in  bonds,  the  proceeds  to  be  used  for  ex- 
tensions to  the  municipal  electric-light  plant,  will  be  submitted  to  a  vote. 

FLORENCE,  S.  C— The  Florence  EI.  &  Utility  Co.  is  erecting  a  trans- 
mission  line  from  Florence  to  Darlington  and  will  furnish  electricity  for 
lamps  and  motors  to  residences  and  industrial  plants  along  the  route. 

ABBEVILLE,  GA. — At  an  election  held  April  S  the  proposition  to  issue 
$8,000  for  the  construction  of  a  municipal  electric-light  plant  was  carried. 
The  town  has  been  without  electrical  service  since  the  electric  plant  was 
burned  about  six  months  ago. 

AUGUSTA,  GA.— Work  has  begun  on  the  addition  to  the  power  plant 
of  the  Augusta-Aiken  Ry.  &  El.  Co.  This  addition  will  provide  space 
for  the  equipment  to  be  used  for  distributing  energy  transmitted  from 
the  plant  at  Stevens  Creek  on  the  Savannah  River.  The  cost  of  the 
building  is  estimated  at  $20,000  and  the  equipment  at  $S0,000. 
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COVINGTON,    GA.— The    Georgia    Ry.    &    P*  nta,    ha* 

applied  to  City  Council  for  a  franchise  to  erect  its  high-tetuio 
lines   through   Covington,   and  also   has  submitted   a    p 
the  city  with  electricity  for  lamps  in  Covingto 

NKWNAN,  GA.— The  Columbus  Pwr.  Co.  is  negotiating  with  the  city 
of  Newnan  to  furnish  electricity  to  operate  the  municipal  electric-light 
plant   here.  § 

QUITMAN,  GA. — Plans  are  being  considered  for  making  improvements 
to  the  municipal  electric-light  plant.  The  city  may  secure  electricity  from 
the  plant  at  Valdosta. 

DAVENPORT,  FLA.— Preparations  are  being  made  by  the  Daven- 
port Lt.  8c  Ice  Co.  for  the  installation  of  an  electric-light  plant  in  con- 
nection with  its  ice  factory  and  bottling  works.  It  i*  understood  that 
arrangements  have  practically  been  made  for  machinery  for  the  proposed 
plant.     C.   F.   Farmer  and  others  an 

GAINESVILLE,    FLA.— An    ornamental    lighting    system    will 
■tailed   on    13   blocks   in   the   business   district   in  connection   with   the   new 
lighting    plant.      Ornamental    lamp    standards    carrying    five-lamp    clusters 
will    be  erected. 

I  AM  PA,  FLA. — Arrangements  are  being  made  for  the  installation  of 
an  ornamental  street-lighting  system   in  Tampa. 

I  II  VITANOOGA,  TENN.— The   merchant  ed    up"   for   the 

installation    of    an    ornamental  -street-lighting    system    coverii 

KENTON,  TENN. — At  an  election  held  recently  the  proposition  to  issue 
bond  for  the  installation  of  a  municipal  electric  -light  plant  and  water- 
works  was  carried. 

ROGERSVILLE,  TENN.— The  Hydro-Electric  Pwr.  Co.,  of  Rogers- 
ville,  is  building  a  hydro-electric  light  plant  at  Rig  Creek,  4  miles  east 
of  Rogcrsvillc.  The  equipment  of  the  plant  will  include  two  water- 
wheels,  one  governor,  one  alternating-current,  three-phase,  60-cycte  gen- 
eratoi  with  standard  switchboard  equipment  Vbout  4  miles  of  overhead 
lines  will  be  erected  and  5000  ft.  of  underground  distribution  system  will 
be    installed.      Transformers,    meters    and    lam]  vet    been    pur- 

•  hast  d.      Vance  G.    Halo,   of  Rogersville,   is  engineer  in  charge. 

ROANOKE.  ALA— The  proposition  to  issui  $20,000  in  bonds,  the 
proceeds  to  be  used  for  extensions  and  improvements  to  the  municipal 
electric-light  plant  will  be   submitted  to  the  voters. 

ATKINS,  ARK. — Arrangement]  art  being  made  to  organize  a  com- 
pany    here    to    install    an    elect  ric-lighl  cotton    gin.      W,    II 

lonei     and   others   are    interested    in    the    : 

M  \<  IAZINE,    ARK. — Steps    have     1 
to  develop  the  water-power  of  the   Petil   Jean    Rivei    I  ■ 
Foi    lamps   and   motors   in    Magazine    u   ;  Dg,    0     i  I  ■■ 

interested   in  the  project. 

ABBEVILLE,  LA.— The  City   «  out  I  <  Trac. 

8  Pwr.  Co.  and  the  Southwestern  Trac.  &  Pwr.  Co.  franchises  to  con- 
itruct    ind  operate  electric  railways  ovei    sevei  il     treeta  in    Vbbeville. 

ESTHERWOOD,    LA.— The    City    Counci 
municipal  electric-light  plant  as  soon  as  possible 

R  WVILLE,  LA. — The  city  of  Rayvillc,  it  is  reported,  is  asking  for 
bids  for  a  franchise  for  installation  of  an  electric-light  plant  and  water- 
works   system.        For     further     information    address    C.     A.     Smith,    SI 

-.1    Progiessivi    League 

LEHIGH,   OKLA,      rhe   City   Couw  in  election  to  be  held 

on  April  22,  to  vote  on  the  proposition  to  sell  the  municipal  electric-light 
plant  to  A  Hardgrave,  for  a  consideration  of  $15,000.  Mr.  Hardgrave. 
it  is  stated,   ropresei  igo  capitalists,  and   has  purchased  the  e! 

r     Atoka  and  Coalgate, 

Mel  i 'ii  i.  OKLA, — Bonds  to  the  am.. not  ol  18,000  have  been  voted  for 
tlK    installation   of  an  electric-light  plant   in    M.  I 

\\   \  M  'I  I  K.    OKLA. —  At    an    election    held    recently    the    proposition    to 
18,000  in  bonds  for  establishing  inl  was 

lei    ited 

BAY    CITY,    TEX. — Preparations    are    being    made    by    the    Jan 
Rugelej     Gin    Co.,    of    Bay    City,    for    the    installation    of    an    electrically 
ed  gin. 

DALLAS,    TEX. — Bonds   to    the    amount    of   $400,000    have    been    voted 
for    the   installation   of   B   municipal    electric-light   plant.      1.    M     Pr«S 
city  engineer. 

MISSION,  TEX.— The  Mission  Ice,  Wti    ft  El.  <  rganised, 

coot,  (opiates  the  construction  of  an  electric   plant.  |    water- 

works system.     The  ice  plant  will   ti.r  15   tons.     The 

Robert    M.    McCandliah    Engineering   i 

plans   and   will   supervise   construction. 


Pacific  Stoles 

l  PHR  NT  \,   w  VSH       i  h 

spring. 
RI\  l  RSIDI  .    \\  KSH      Work   I 
In  ge   pi 

err   Ry     Co      i  100  hp  will  be 

ped,    which    will   be   sufficient    to    operate    t1  itn    the 


Columbia    River    branch    north    to    Oroville. 
Jlerzog  is  chief  hydraulic  and  electrical  engineer  in  charge  of  the 
work. 

.rations     are     being     made     by     the 
Seattle    for    the   construction    on    the    Cedar    River,    about    40    miles    from 
Seattle,  of  a  masonry  dam  200  ft.  high.  800  ft.  long,  to  impound  7,000,000,- 

000  cu.  ft.  of  water,  for  power  development.  Bids  for  construction  will 
be   received  in  about  30  days.      A.   H.    Dimock  is  city   engineer. 

SEATTLE,  WASH. — The  city  of  Seattle  is  planning  to  install  a  steam 
auxiliary  power  plant.  The  equipment  will  include  eight  625-hp  boilers, 
equipped  with  stokers,  cither  oil  (side  tiring)  or  mill  fuel  or  coal  (front 
firing),  and  two  5000-kw,  2500-voIt,  two-phase,  60-cycle  turbo-generator  sets, 
ill  be  built  in  the  department  shops.  The  city  has  1860 
miles  of  commercial  wire  and  about  600  miles  of  street  lines  and 
duct  ft.  of  underground  conduit*,  in  which  cables  have  not 
been  installed,  and  maintains  716  arc  lamps  and  1631  cluster  lamps. 
Arrangements  have  not  been  completed  for  the  above  work,  but  it  will 
probably  be  done  by  day  labor  by  the  city  engineer  and  light  department. 
I     I '     R  trndent  of  lighting. 

I  A<  OMA,    WASH.— Contract   will   soon  be  awarded  by   Nicholas   Law 
oner  of  light  and  water,  for  eight  transformers  with  a  total 
16.000  lew,   to  cost   approximately  $35,000. 
I  \t  OMA,   WASH.— The  St.   Paul  ft  Tacoma  Lumber  Co.  contemplates 
the    installation    of   a   steam    turbogenerator   unit   to   supply    electricity    to 
its    entire    plant.      The    plant    will    have   a    generating   capacity    of 
1350  hp. 
ASHLAND,    ORE.— The    franchise   for   an    mierurban    railway    recently 
■  to  M.  T.  Minncy  Co.,  ol  Oakland,  Cal.,  by  this  city  and  Medford, 
has  been  taken  over  by  F.   B.  Waitc.  of  Sutherlin,  and  others.     The  com- 
n    work    on    construction    of    the    road    in    the    near 
future. 

HOOD  RIVER,  OR1  -1<  installation  of  a  municipal  electric  light 
plant  to  cost  $50,000  is  under  consideration. 

MERLIN,    ORE.— The    California-*  Co.,    of    Medford.    i* 

iwer    plant    here.      The  ion    line* 

within    a    few   in ilrs    of    Merlin    and    expo  ts    to    furnish    electrical 
here   within    BUI    n 

UfcIO,  ORE.— The   Heaver   River    Pwr.  Co.,   it  is  reported,  is  pre- 
to    extend    its    service  lie    and    Ontario.      The    com- 

pany   is    extending    il  throughout    the    Snake    River 

REDMOND  lered  by  the  light  committee 

i  the  City  Council  for  the  installation  of  a  municipal  electric-light  plant 
The  plan  contemplates  the  installation  of  cluster  lamps  for  street  lighting. 
No  definite   action   has  yet  been  taken. 

ORE. — Negotiations  are   under    w.v.    between   Green    B 

01  Spokane,  Wash.,  and  the  city  authorities  for  the  installation  of  a 
municipal  electric-light  plant.  The  cost  of  the  plant  is  estimated  ai 
$72,000  and  Green  Brothers  agree  to  take  the  bonds  of  the  city  in  pay- 
ment for  their  work.    The  Council  has  the  matter  under  consideration. 

BANNING,  CAL.— The  Consolidated  Reservoir  &  P*r  Co.  is  com- 
pleting the  last  section  of  the  lark-  the  Panning 
Valley,  a  few  miles  north  of  Banning.  An  electric  power  house  will  be 
erected   along  the   pipe  line. 

1  DGEW<  H  'I).    CAL  --K     V 
light    plant,   has   petitioned   the    State   Railroad   Com 
to  sell  his  electric-light   plant  to  the  California  OrcROn    Pwr 
ford,  for  $10,000. 

I   \K1  Pi  H)  I  .    CAL.      I  he  I    Lake 

.    has    applied    to    the    State     R 
-  20,000  in  capil 

1    ODI,     »     AI.— Tin       I 

erection   of  a  distribute  .  li,   in   the  near    • 

LOS    ANG1  '  M  «h* 

install,  n 

tribute  electricity  generated  at  plant. 

LOS    ANG1  I 

m  the 

Chiton  :    ".500. 

MOl  ■ 
Francisco,    has    been    awarded    a    conl 
operating    the 
The  plat 

- 

■ 
about  June   1.      B 

PI  EASAN  canton 

ten    prepared    I 
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SAM  FRANCIS!  O,  CAL.— The  Pitt  River  Pwr.  Co.  has  applied  to  the 
State  Railroad  Commission  for  a  certificate  of  public  convenience  and 
necessity  to  supply  power  in  the  northeast  portion  of  Shasta  County  and 
in   Modoc  and   Lassen  Counties. 

SAN  FRANCISCO,  CAL. — An  agreement  lias  been  made  between 
Messrs.  Thurston  and  Wright,  of  San  Francisco,  owners  of  a  large  tract 
of  land  near  Sheridan,  in  Placer  County,  and  the  Pacific  Gas  &  El.  Co., 
giving  the  latter  the  right  to  10  acres  of  land  on  which  to  erect  a  sub- 
station. The  station  will  be  erected  on  the  line  running  from  Dutch  Flat 
in  this  county  through  Placer,  Nevada  and  Sutter  Counties  to  Vernon,  at 
the  junction  of  the  Sacramento  and  Feather  Rivers.  The  substation  will 
distribute  electricity  in  the  western  part  of   Placer  County. 

SISSON,  CAL. — George  H.  Johnson,  owner  of  the  local  electric-light 
plant,  has  applied  to  the  State  Railroad  Commission  for  permission  to  sell 
his  electric-light  plant  to  the  California-Oregon  Pwr.  Co.,  of  Medford,  Ore. 

TULARE,  CAL. — The  State  Railroad  Commission  has  granted  the  Big 
Four  El.  Ry.  Co.  permission  to  issue  $400,000  in  capital  stock,  the  pro- 
ceeds to  be  used  for  the  construction  of  an  electric  railway  from  Tulare 
to  Porterville  and  from  Tulare  to  Visalia. 

SODA  SPRINGS,  IDAHO.— The  Utah  Pwr.  &  Lt.  Co.,  of  Salt  Lake 
City,   Utah,  has  applied   for  a  franchise  in   Soda  Springs. 

OGDEN,  UTAH.— Bids  will  be  received  at  the  office  of  the  chief  clerk. 
Department  of  Agriculture,  Washington,  D.  C,  until  May  2,  for  fur- 
nishing stationery  and  office  supplies,  instruments,  field  equipment,  furni- 
ture and  telephone  supplies  to  the  Forest  Supply  Depot  at  Ogden,  Utah, 
during  the  fiscal  year  beginning  July  1,  1913.  Proposals,  blanks  with  full 
instructions  and  information  may  be  secured  upon  application  to  the 
chief  clerk.     B.  T.  Galloway  is  acting  Secretary  of  Agriculture. 

HELENA,  MONT— The  Mountain  States  Tel.  &  Teleg.  Co.  will  make 
improvements  to  its  system  at  a  cost  of  about  $140,000.  The  wires  will 
be  placed  underground  in  the  business  section  and  portions  of  the  resi- 
dence district,  involving  an  expenditure  of  about  $40,000.  E.  M.  Burgess, 
of  Denver,  Col.,  is  vice-president  and  general  manager. 

DENVER,  COL.— The  Colorado  Pwr.  Co.,  recently  incorporated  with 
a  capital  stock  of  $20,000,000,  will  take  over  the  properties  of  the  Central 
Colorado  Pwr.  Co.  under  the  reorganization  plan.  The  new  company 
will  take  over  the  plants  and  transmission  lines  of  the  Central  Colorado 
Pwr.  Co.,  the  Leadville  Lt.  &  Pwr.  Co.,  which  was  controlled  by  the 
Central  company,  and  the  Salida  Lt.  &  Pwr.  Co.,  recently  purchased  by 
interests  identified  with  the  reorganization  committee.  An  extensive 
plan  of  development,  including  the  purchase  of  other  plants  in  the  State, 
it  is  understood,  will  follow.  The  incorporators  are:  F.  Gerhard,  C.  D. 
Robbins,  L.  B.  Lord,  Irving  W.  Day,  Ernest  B.  Tracy,  R.  E.  Coulsen, 
Charles  V.  Graham,  William  M.  Evarts,  George  Foley,  Ross  A.  Madsey 
and  Harry   M.   Deming. 

DURANGO,  COL.— The  properties  of  the  San  Juan  Wtr.  &  Pwr.  Co., 
the  Durango  Gas  &  El.  Co.,  of  Durango.  and  the  Telluride  El.  Lt.  Co., 
of  Telluride,  have  been  taken  over  by  the  Western  Colorado  Pwr.  Co., 
which  is  allied  with  the  Utah  Pwr  &  Lt.  Co.,  of  Salt  Lake  City,  Utah. 
The  new  company  will  have  its  headquarters  in  this  State  and  will  have 
charge  of  the  plants  of  the  Utah  company  in  Colorado.  General  Bulkeley 
Wells  will  continue  as  president  of  the  company  and  J.  A.  Clay,  manager 
of  the  San  Juan  and  Durango  companies,  will  be  general  manager. 

ROCKY  FORD,  COL.— The  Arkansas  Valley  Ry.,  Lt.,  Ht.  &  Pwr.  Co. 
will  erect  a  transmission  line  from  Rocky  Ford  to  Ordway,  a  distance  of 
li  miles.  A  new  substation  will  be  built  in  Ordway.  The  cost  of  the 
lines  is  estimated  at  $10,000.  W.  F.  Raber,  of  Pueblo,  is  general  man- 
ager. 


Canada 

WINNIPEG,  MAN.— The  City  Council  has  passed  a  resolution  for 
installing  ornamental  street  lamps  on  Colony  Street  from  Ellice  Avenue 
to  Assiniboine  River,  to  cost  about  $7,500.      M.  Peterson  is  city  engineer. 

ST.  JOHN,  N.  B  —  A  charter  has  been  granted  the  St.  John  Suburban 
Ry.  Co.  giving  it  the  privilege  to  construct  and  operate  street  railways  in 
the  suburbs  of  the  city  of  St.  John.  The  proposed  railway  is  part  of  the 
large  development  for  New  Brunswick  which  is  planned  by  John  R. 
Graham,  of  Bangor,  Maine,  and  associates.  The  same  interests  are  in- 
terested in  the  New  Brunswick  Hydroelectric  Co.,  which  proposes  to  de- 
velop power  sites  near  Magaguadavic  and  at  Lepreaux.  The  power 
company  will   furnish   electricity  to  operate  the  proposed  railway. 

ST.  STEPHEN,  N.  B  —  The  charter  of  the  St.  Stephen  El.  Ry.  Co. 
has  been  amended  by  the  government,  giving  it  the  privilege  of  gener- 
ating  and  distributing   electricity   for  commercial  purposes. 

HALIFAX,  N.  S. — The  government  has  introduced  a  bill  providing  foi 
the  establishment  of  a  rural  telephone  system.  It  is  proposed  that  the 
government  should  give  a  subsidy  of  $20  per  mile,  the  farmers  to  furnish 
and  erect  the  poles  and  the  government  to  undertake  the  stringing  of  the 
wires.  It  is  also  proposed  that  the  farmers  purchase  their  own  tele- 
phones and  pay  a  small  charge  for  connecting  with  exchanges  in  the 
neighborhood. 

HALIFAX.  N.  S.— A  bill  has  been  introduced  in  the  House  of  Assem- 
bly to  incorporate  the  Halifax  Tramways  &  Pwr.  Co.  The  incorporators 
are  the  directors  of  the  Halifax  EI.  Tramway  Co.  The  company  proposes 
to  take  over  the  tramway  company  and  to  develop  hydroelectric  power. 
It   is   proposed    to    ai  quire   the   Nova    Scotia    Pwr.    Co..   which   controls    the 


falls  on  the  Gaspereaux  River.  The  capital  stock  of  the  new  company  is 
placed  at  $5,000,000. 

BRANTFORD,  ONT.— Residents  of  Echo  Place,  a  suburb  of  Brantford. 
have  petitioned  for  the  installation  of  hydroelectric  power.  Parkdale, 
Grandview  and  other  suburbs  will  follow  suit.  The  Township  Council 
will  be  asked  to  enter  into  a  contract  with  the  Hydro-Electric  Power 
Commission   of  Ontario  to  furnish  the  service. 

FORT  FRANCES,  ONT. — A  report  has  been  made  by  the  Hydro-Elec- 
tric Power  Commission  of  Ontario  on  the  possibilities  of  the  Sand  Island 
Falls,  which  are  said  to  be  capable,  under  proper  storage  conditions,  of 
developing  3000,  hp. 

ISLINGTON.  ONT.— The  Town  Council  has  decided  to  accept  the 
proposition  of  the  Hydro-Electric  Power  Commission  for  furnishing 
electricity  for  lamps  and  motors  to  the  district  in  the  vicinity  of  Humber 
Bay.  Transmission  will  be  erected  from  the  station  at  Mimico  to  supply 
the  service  here. 

KINGSTON,  ONT— The  Board  of  Trade  has  asked  the  City 
Council  to  take  up  with  the  Ontario  Hydro-Electric  Commission  the  ad- 
visability of  securing  power  from  the  Madawaska  River  for  the  city. 

NORTH  TORONTO,  ONT.— The  Hydro-Electric  Power  Commission  is 
planning  to  extend  the  street-lighting  system  through  the  Glebe  Manor, 
and  provision  is  to  be  made  for  serving  100  houses  there.  The  present 
bracket  lamps  now  in  use  for  street-lighting  will  be  replaced  by  lamps 
similar  to  those  in  Toronto.  About  $35,000,  is  to  be  spent  for  improve- 
ments to  the  electric  system  in  North  Toronto. 

PETERBORO,  ONT— The  city  of  Peterboro  has  a  bill  before  tl  e 
Ontario  Legislature  to  appropriate  the  plant  of  the  Peterboro  Lt  & 
P\ 


Miscellaneous 

HAVANA,  CUBA.— The  Havana  El.  Ry.,  Lt.  &  Pwr.  Co.  has  awarded 
a  contract  to  the  Westinghouse  El.  &  Mfg.  Co.,  of  Pittsburgh,  Pa.,  for 
complete  electrical  equipment  for  its  large  power  plant,  now  being  built 
in  Havana.  The  contract  calls  for  three  12.500-kw  Westinghouse-Parsons 
alternating-current  turbo-generators,  four  100-kw  direct-current  generators. 
nine  2000-kw  transformers,  20  100-lamp  regulators,  2000  new-type  flame- 
arc  lamps,  one  complete  switchboard  for  control  of  this  apparatus  and 
24  automatic  stokers,  together  with  a  complete  condenser  equipment. 

PANAMA. — Bids  will  be  received  at  the  office  of  the  purchasing  officer 
of  the  Isthmian  Canal  Commission,  Washington,  D.  C.  until  May  2.  for 
furnishing  steel,  iron,  wire  cable,  nails,  nuts,  etc.  Blanks  and  general  in- 
formation pertaining  to  this  circular  (No.  771)  may  be  obtained  from  the 
above  office  or  the  offices  of  the  assistant  purchasing  agents,  24  State 
Street,  New  York,  N.  Y. ;  614  Whitney-Central  Building,  New  Orleans.  La., 
and  1086  North  Point  Street,  San  Francisco,  Cal.  Major  F.  C  JWes  is 
general   purchasing  officer. 


New  Industrial  Companies 

THE  APPLER  REFILLABLE  FUSE  COMPANY,  of  Syracuse,  N.  Y.„ 
has  been  incorporated  by  Grafton  W.  Appier,  Harold  C.  Beatty  and 
Owen  J.  Coughlin,  of  Syracuse,  N.  Y.  The  company  is  capitalized  at 
$40,000  and  proposes  to  manufacture  electric  fuses,  cartridges  and  blocks. 

THE  BELLOWS  TALK  ELECTRIC  COMPANY,  of  Boston,  Mass.. 
has  been  chartered  with  a  capital  stock  of  $150,000.  The  incorporators 
are:     N.  C.  Young,  A.  R.  Graustein  and  F.  P.  Hill,  of  Boston,  Mass. 

THE  CULMER  ENGINEERING  COMPANY,  of  New  York,  N.  V.. 
has  been  incorporated  by  William  C.  Fisher,  Frank  G.  Riehl  and  Edward 
C.  Hollis,  197  Hawthorne  Street,  Brooklyn,  N.  Y.  The  company  is 
capitalized  at  $10,000  and  proposes  to  do  an  electrical,  hydraulic,  mechan- 
ical and  civil  engineering  business. 

THE  DORRIS  ELECTRIC  SPECIALTIES  COMPANY,  of  Babylon. 
N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $2,000  by  F  B. 
Knowlton,  E.  J.  Forhan  and  D.  A.  Cashin,  all  of  New  York,  N.  Y. 

THE  ELECTRIC  SALES  COMPANY,  of  Columbus,  Ohio,  has  been 
incorporated  with  a  capital  stock  of  $10,000  by  O.  L.  Jeffries.  M.  L. 
Jeffries  and  N.  E.  McCleery. 

THE  W.  C.  FRITZ  COMPANY,  of  Newark,  N.  J.,  has  been  incor- 
porated with  a  capital  stock  of  $125,000  by  W.  G.  Fritz,  of  Orange;  H.  C. 
Van  Buskirk,  of  Dumont,  and  H.  C.  Soldan,  of  Oradell.  The  company 
proposes  to  manufacture  air  compressors,  electrical  machines,  etc. 

THE  FULLER  MOUTHPIECE  CORPORATION,  of  New  York,  N.  Y.. 
has  been  incorporated  with  a  capital  stock  of  $25,000  to  manufacture 
mouthpieces  for  telephones.  The  incorporators  are:  C.  V.  Fuller.  N  D. 
Moulds,  of  New  York,  and  F.  W.  Miller,  of  Newark,  N    J. 

THE  OHIO  DISTRIBUTING  COMPANY,  of  Chicago,  111.,  has  been 
incorporated  by  H.  J.  Russell,  Vincent  C.  Mooney  and  Harry  P.  Simon- 
ton.  The  company  is  capitalized  at  $12,000  and  proposes  to  deal  in 
electrical  supplies. 

I  HI  SERVICE  ELECTRIC  COMPANY,  of  Evansville,  Ind.,  has  been 
granted  a  charter  with  a  capital  stock  of  $40,000  to  do  an  electrical  supply 
business.  The  incorporators  are:  Harry  A.  Robertson,  Ray  C.  Straight. 
Di     I  oresl    II     Wood  and   Merrit  W.   Smith. 
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New  Incorporations 

LOS    U»GE1  ES,   CAL.— 1  Co.  bag  been 

incorporated  with  a  capita)  stock  of  $2,000,000  by  Arthur  Moore.  S.  A 
Kitchner,  of  Los  Angeles,  an.l  A.  E.  Mann,  of  Pasadena. 

PEORIA,  ILL.— The  Central  Illinois  l.i  Co.  haa  been  ineorporated 
with  a  capital  stock  of  $750,000  .ng,  II.  T.  Willett  and  P.  B. 

Warren.    The  company  ,  ght  and  power  plants. 

WAKKLN,    ILL     Thi    Warren    Lt    &    Pwr.   Co.   has  been   incorporated 
with  a  capital  stock  of  $25,000  to  construct  arid  operate  an  electric  light, 
heat   and    power    plant.      The    incorporators    are:      A.    J.    Johnson,    G     W 
Schcidecker  and  F     I      Morrisaey. 

EVANSVILLE,  IND.— The  Sicflert  El.  Co.  has  been  inco.i 
with  a  capital  stock  of  $10,000  by  Frank  W.  and  Leo  Sicflert  and 
W.    Stocker. 

SHOALS,    IND.-lli  l.t.    Co.    has    been   chai 

capital   stock   of   $10,000   to   generate    and    distribute   electricity.       ! 
<  orporators  ai  <•  '  barlea  0     William  and   J.   T.    Morris. 

WILLIAMS']  1  >\\  ■.      I   1        Phi     WUIii  An    Mill  &   Lt.   Co.    has  been 

incorporated  with  a  capital  Mock  of  $15,000  by  J.  M.  Riley,  J.  VV.  Shields. 
R,  I..  Webb,  W.  I'.  Million  and  G.  Webb.  The  company  proposes  to 
operate  an  electric-light   plant   and   grist   mill. 

MUSKEGON,    MP  II       The    Frugalc    Pv.i  n    incorporated 

with  a  capital  sto.k  of  $20,000  fo*-  the  purpose  of  generating  electricity 
to  be  distributed  in  tin  northern  pari  ol  Muskegon  County.  Frank  H. 
Spccse,  Martin  W.  Camiford  and    Mberl   Speese  are  the  incorporators. 

STIGLF.R,    OKLA  —  The    Stigler    El.     Lt.    &    Pwr,    Co.    has    been    in- 
corporated  with   a   capital   stock   of    (15.000   by    1     N     Ward,   Cli 
Ward  and    F.   C.   Ward,  all   of   Fort   Smith.    Ark. 

HARRISBURG,  PA, — Chartera  have  been  granted  by  thi  State  De- 
partment to  the  People's  El.  Co.,  of  Ontclauncc  Township;  the  People's 
El.  Co..  of  West  Lecsport;  the  People's  El.  Co.,  of  Centre  Township,  and 
the  People's  El.  Co.,  of  Centreport.  Lath  company  ia  capitalized  at 
$5,000    and    the    incoi  poratoi  Da 

and    '■     "i    1..    Allcman. 

FORT  WORTH,  TEX.— The  Eugene  Ashe  LI.  Co    ' 
noli    i  capital  stock  of  $7,000  by   Eugene   Ashe,   II    S.    Vshley     tid   I      1. 
Clements. 

BELLOWS    FALLS,    VT.      111:  I  has  been   incor- 

pi.i.it. d  with  a  capital  stock  of  $150,000  by  Newell  C.  Young,  Archibald 
R.  Graustein  and  Fenemore  P.   Hill. 

BELLOWS  PALLS,  VT.— The  Fall  Mounl  in  11    Ci     ha  granted 

.1  charter  with  a  capital  stock  of  $125,000.  The  incorporators  are:  Newell 
C     Young,  Archibald   R,   Gran-  1  ilill 

MOKGANTOWN,  W.  VA.— The  Eastern  Pwr  ft  li  Corpn  haa  been 
incorporated  with  a  capital  stock  of  $20,000,000  to  control  electric-light, 
power  and   gas   properties,    1  Wheeling,   W. 

Va..  Reading,  Pa.,  and  Vinccnnes,   Ind.,  to  be  operated  by  W.  S.  Barstow 
■     Co.,    50    l'inr    Street.    New    York.       The    Officers    .ire       W.     S.     Harstow. 
president;    J.    B.    Taylor,    vice-president,    both   of    W.    S.    Harstow    - 
(,'.    II.    Walbridge,    vice-president,    and     V.    P     Taliafi  W.    P. 

lionbright  &  Co.,  of  Nev,  York.  N.  Y.  Improvements  will  tie  nude  to 
the    West    Virginia    propertie     durini  will   involve   an   expen- 

dlture  of  about  $350,000. 

WINDSOR,  ONT.,  <    IN.— The  Essex  Counl  .is  been 

organized     with    a    capital    stock    of    $500,00" 

Kobert  F.  Stewart,  president;  A.  C.  W 

secretary,  and  George   Wiley, 

|iany     now    has    a     plant     in     Sandwich,     and     has    complete 

whereby   it    takes   over    the    propert)    of    the    Amhet  lit.   1 

I'wr.   Co  .   -I    Amhi  rstburg,   I  at    Essex    l.t.    I 

for    $13,750;    the    Km.  lie,    for 

$1 1,300,   an.l  the  1  :.?2.000. 


Trade  Publications 

SPLICING  SI  EEV1  Street,   New 

York,   have   issued   a   circulai    containing    inl  uid   the 

results  of  tests  on  11.  .V   S.   seamless.  c<  : 
rranamiaaion-Une  comln  I 

SNAP  SW1  n  B  ES.— The  Trumbull 

I'lainville.    Conn.,    hi       i 

iwitchea.    The  aingle-pole,  iwitchea 

arc  llluatrated  an  eact  Ibed. 

PUSH-BU  PTON    SWITCH] 
uiei    Manufacturing  Company,  I  8650,  illustrati 

liatt     ill  of  the   C-R 
cord  connectora,  sockets  and   plates. 

CI  AY     PRODI  ci)  I  ompany. 

M.iii.'hesler     and    Suli'liur    Avenues.     Si      1  rjuia,     Mo.,    in    .1    folder    with    a 
striking  cover,  bearing  the  titli  rea,"  tells  about  fireclay 

arodvete   for   all    furnace   puri  .phs. 


FT.ASIII.Ii.il  I 
pany,    509    Olive    Street,    St.    Louis.    Mo.,    has    recently    added    to 
of  wet  and  dry  batteries  a   new  line  called  the   American    Radium    flash- 
light batteries,  a  price  list  of  which  is  now  being  distributed. 

DIRE!  US— In     Bulletin    No.     148.     which 

superseded  No.  104,  issued  by  the  Crocker-Wheeler  Company,  Ai 
N.  J  ,  direct-current  generators,  rated  at  from  150  kw  to  1500  lev 
railwny  service  and  other  heavy  duty,  are  described  and  fully  illu* ■ 

ELF.i  \LTIES.— S.     R.    Fralick    &    Company.     15 

Clinton  Street,  Chicago,   III.,  are  distributing  copies  of  "Fra 
Salesman."    This  little  publication  features  some  of  the  specialties  I. 

: 
interest. 

.      Remedy    for   Water   ia 
described  in   Engineering   Leaflet   No.    14,  issued  by  the   H 
Safety  Boiler  Works,  Philadelphia.   Pa.     Following  the  illustrated  di 
the  subject  matter,  brief  reference   is  made  to  the  Cochr..- 
arators  and  the  excellent  results  they  have  given  as  ar 

REFIGERATING    MACHINES.— The    Audiflren-Singrun    .-• 
machine   as   a    new-business   getter   and    load   equalizer    is   made    I 
jeet  of  a  pasteboard  folder  recently  issued  by  the   H     W     1 
Company,    Madison    Avenue    an 
offers  a  special  proposition  in   this  connection   to  central   stations 

WATER    WEIt  large    eight-page    pamphlet    the 

Water 

ing   the  which    automatically    • 

the  weight   ol    •■•■  'lera.     This  valveless  device  1    ■ 

ly  and  automal 
AIK    COMF1  i. pound"   air   compressor    1 

bjeet  of  a  pictorial  bulletin  showing  this  apparatus  in  vario ■: 

•■.  are  built   in 

and  arc  manufacture'!  .vania   Pneumatic  Company,  F 

il-     WORK.- 

.  !    a    large    folder    illu-:     I  1  | 
■  lectrica]  construction,   includir. 
ing    plates,    winches    for    drawing    in    underground    cable*,    cable- 

.     conduit-cleaning     tools,     duct     protectors,     high-ten-, 
conduit-threading  machines  and  others. 
GENERATORS   VND  MOTORS- 

io,   in   its    Hull, 
eratot- 

motor   equipment    is   required    these  bipolar 
used.     Their  application  to  ventilating  fans,  bl 
ng    machinery    is   illusti 
INDICATING    1NSTR1    MINI-      In    Bulletin    No.    73,    recentU 
by   the    I  '    Company,    I-'oxboro.    Mass.,    1 

'•o   tbermometers   and    • 
These  indicating  and   recording  instiuments  show  a  marke 
in  that  they  arc  so  constructed  that  reading  of  them  is  iru.1- 

A    number   of   .hart    records    made    under    different 
shown. 

LAUNDRY      M   .    HI   .!-;:'.  1  Waabet     Company 

hamton,    N      J  an    illustrated    catalog    intende  I 

usal    of    the    pro!  of    electric    laundry    equipment.      The 

machinery    art     convincingly    set    fort  srOI    be 

by    the    householder    in    the    way       Mrs     Lee"    r-olred    the 

talog. 

[NS1 

■ 
heading   are    summarized    ar 

the   Worcester    Polytechnic    In 

ty-page  bookie 
Vmeric 

brackets   an.l 
able  lam 
to    great.: 
justablc  to  air. 

■ 
in  the  pamphlet 

trating   and   deact  ibing    .1    ni 

6090,  6095.  6100  and  6105  di 

current   n 

to   get    -  , 

• 
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Business  Notes 


THE  PARAGON-SELLERS  COMPANY  has  moved  its  Chicago  head- 
quarters from    150   North   Fifth  Avenue  to  9   South  Clinton  Street. 

THE  STATES  COMPANY  has  removed  its  office  from  302  West 
Water  Street,  Syracuse,  N.  Y.,  to  19  New  Park  Avenue,  Hartford,  Conn. 

THE  CROUSE-HINDS  COMPANY,  Syracuse,  N.  Y.,  will  move  its 
Cincinnati  office  on  May  1  to  the  twenty-third  floor  in  the  tower  of  the 
new  Union  Central  Building,  Fourth  and  Vine  Streets. 

THE  ARMORDUCT  MANUFACTURING  COMPANY,  London,  Eng., 
has  just  received  from  one  of  the  largest  English  railway  companies  a 
second  order  for  approximately  100  miles  of  rubber-covered  cable. 

THE    CARSTARPHEN    ELECTRIC    COMPANY,    of    Denver,    Cal.,    is 


now  occupying  its  new  building  at  1252  Broadway.  The  company  is 
going  more  extensively  into  manufacturing  operations  and  among  other 
products  is  developing  a  complete  line  of  knife   switches. 

THE  KENNICOTT  COMPANY,  Chicago  Heights,  111.,  has  recently 
received  from  the  city  of  Philadelphia,  upon  the  recommendation  of  the 
Franklin  Institute,  the  award  of  the  John  Scott  legacy  medal,  for  the 
Kennicott  water  weigher.  The  award  was  made  in  consideration  of  the 
novelty,  simplicity  of  design  and  accuracy  shown  by  the  water-measuring 
device. 

THE  W.  A.  JACKSON  COMPANY,  electrical  engineer  arid  contracror, 
Chicago,  has  received  the  contracts  for  the  electrical  installation  in 
the  Ontario  Paper  Company's  mill  at  Thorold,  Ontario,  Canada.  The  same 
company  has  also  received  a  contract  for  the  electrical  equipment  in 
the  Grand  Calumet  River  power  station,  which  is  situated  at  East  Chi- 
cago, Ind. 


Weekly  Record  of  Electrical  Patents 


UNITED    STATES   PATENTS    ISSUED   APRIL   8,    1913. 
[Prepared   by   Robert   Starr   Allyn,    16   Exchange    Place,   New    York.] 

1.058.047.  APPARATUS  AND  PROCESS  FOR  MAKING  WIRE  ELEC- 
TROLYTICALLY;  W.  E.   Gibbs,  Pittsburgh,  Pa.     App.  filed  Sept.  4, 

1909.  Copper  is  deposited  upon  an  endless  wire,  which  is  passed 
through   an   electroplating   vat. 

1.058.048.  METHOD  OF  AND  APPARATUS  FOR  PRODUCING  COP- 
PER  WIRE;    W.    E.    Gibbs,   New   York,   N.    Y.     App.   filed   Aug.    30, 

1910.  Copper  wire  is  passed  through  depositing  vat;  has  means  for 
drawing  and  reeling  resultant  product  and  automatic  means  for  main- 
taining speed  of  wire  through  vat  and  reeling  speed  in  proper   ratio. 

1,058,051.  ELECTRIC  SWITCH;  M.  Guett,  Hartford,  Conn.  App.  filed 
June  20,   1912.     Push-buttons  operate  a  rocker  arm. 

1,058,057.  ELECTRIC-FURNACE  CARBON  ELECTRODE;  A.  T. 
Hinckley,  Niagara  Falls,  N.  Y.  App.  filed  Feb.  2,  1912.  Has  a  longi- 
tudinal hole  and  a  narrow  slit  extending  from  end  to  end  of  the 
electrode. 

1,058,071.  SWITCH;  H.  E.  Leppert,  New  Britain,  Conn.  App.  filed 
March  17,   1910.     Push-buttons  operate  oscillating  switch  arm. 

1,058,107.  CONTROLLING  MECHANISM;  A.  L.  Ruthven,  Topeka,  Kan. 
App.  filed  April  22,  1912.  For  railway  trains;  operated  by  pressure 
from  braking  system;   electric  circuit  controls  operation. 

1,058,113.  METHOD  OF  TREATING  WATER  FOR  STEAM-BOILER 
PURPOSES;  W.  C.  Stuckel,  Newark,  N.  J.  App.  filed  May  10,  1912. 
Water  is  passed  through  mass  of  zinc  and  copper  particles  to  agitate 
mass  and  set  up  galvanic  action  in  water. 

1,058,120.  TELEPHONE  MUFFLER;  M.  Weil,  New  York,  N.  Y.  App. 
filed  June  27,  1912.  Has  vacuum-jacketed  walls  which  prevent  the 
speech  being  heard  by  others  in  the  room. 

1,058,143.  HIGH-TENSION  CONNECTING  INSULATOR;  A.  Bitter 
and  E.  Weissberg,  Cassel,  Germany.  App.  filed  Sept.  4,  1912  *  art- 
ridge  with  fuse  wire  is  removably  seated  in  the  connecting  or  leading- 
in  insulator,  ,with  the  fuse  chamber  connected  at  its  inner  end  with 
the  oil  space  of  the  apparatus. 

1,058,176.  SELECTIVE  SIGNALING  SYSTEM;  W.  E.  Harkness,  East 
Orange,  N.  J.  App.  filed  Dec.  19,  1911.  For  railway-train  dispatching 
work;  a  selector  in  a  closed  bridge  of  the  line  at  each  station. 

1.058.178.  ELECTRICALLY  OPERATED  APPARATUS;  G.  W.  Hart, 
West  Hartford,  Conn.  App.  filed  Jan.  2,  1912.  .  Solenoid-operated 
device. 

1.058.179.  SWITCH;  G.  W.  Hart,  West  Hartford,  Conn.  App.  filed  July 
29,  1912.  Combination  of  solenoid,  switch  arm,  deter  and  actuating 
means. 

1,058,184.  ELECTRIC  TYPE-METAL  HEATER  FOR  LINOTYPE 
MACHINES;  D.  S.  Kramer,  Columbus,  Ohio.  App.  filed  April  9, 
1912.  Heat  generated  by  current  induced  in  secondary  winding  by 
passage  of  alternating-current  through  primary  winding;  has  thermo 
cut-ofi\ 

1,058,200.  ELECTRIC-SWITCH  CONTROL;  W.  M.  Scott,  Berwyn,  Pa. 
App,  filed  March  8,  1912.  Circuit-breaker,  electromagnetic  means  con- 
trolling same  and  a  control  switch  in  the  circuit  of  the  electromag- 
netic means. 

1,058.219.  SIGNAL  DISPLAY;  P.  J.  Chase,  Los  Angeles,  Cal.  App. 
filed  Oct.  10,  1911.  For  grade  crossings;  pair  of  cross-arms  rotatably 
mounted  on  a  standard. 

1.058.243.  PROCESS  OF  ELECTRIC  WELDING;  M.  Lachman,  New 
York,  N.  Y.  App.  filed  Sept.  28,  1909.  Consists  in  butting  the  two 
pieces  together  with  the  end  of  one  piece  against  an  edge  of  the  other 
so  that  when  current  is  on  and  pressure  is  applied  one  piece  will  be 
split  by   the   other. 

1.058.244.  INDUCTION  ALTERNATOR;  L.  J.  Le  Pontois,  New  Ro- 
chelle,  N.  Y.  App.  filed  Jan.  13,  1909.  Particularly  for  igniting  cir- 
cuits; field  construction  and  windings. 

1.058,261.  SIGNALING  MECHANISM;  R.  T.  Reid,  Seattle.  Wash.  Apr 
filed  April  24,  1912.  Police  call;  electromagnetically  operated  step- 
by-step  circuit-closing  device. 

1,058,270.  SEAT;  E.  E.  Stephens,  Los  Angeles,  Cal.  App.  filed  March 
26,  1912.  Closet  seat  warmed  by  inclosed  resistance  coil;  thermo 
control. 

1,058.296.  COMBINED  POTENTIAL  AND  OVERLOAD  SWITCH; 
E.  L.  Gale.  Sr.,  Yonkers,  N.  Y.  App.  filed  June  .11,  1907.  Elect... 
responsive  device  controls  switch,  and  a  thermostatic  means  controlled 
by  current  through  switch  controls  operation  of  the  electro-responsive 
device. 

1,058,308.      S  VFETY   SI  «  >\V-DOWN  AND  STOP  MOTION  FOR  ELEC- 
TRIC ELEVATORS;    D.   Larson,  Yonkers,  N.   Y.     App.  filed    I..U 
1910.     A  dynamic  brake  circuit  for  the  elevator  motor. 


1,058,329.  AUTOMATIC  KEYBOARD  PLAYER;  C.  W.  Nystrom, 
ivaristad,  Sweden.  App.  filed  April  27,  >910.  Key-actuating  devices 
have  arc-shaped  portions  moved  by  electromagnetic  means  into  en- 
gagement  with  cylinders   rotating   at   different  speeds. 

1,058,380.  ELECTRIC  HEATER;  J.  F.  Monnot,  Paris,  France.  App. 
filed  Dec.  10,  1910.  Metallic  envelope  having  hermetically  sealed 
within  it  an  electric  resistance  conductor  embedded  in  pulverulent 
plaster  of  paris. 

1.058.514.  ELECTRIC-ARC    LAMP;    T.    E.    Adams,    Cleveland,    Ohio. 

App.  filed  July  8,  1909.  Upper  metallic  electrode  is  dropped  upon  the 
lower  metallic  electrode  successively  to  remove  scoriaceous  deposits 
and  permit  proper  electrical  contact. 

1.058.515.  ELECTRIC-ARC  LAMP;  T.  E.  Adams,  Cleveland,  Ohio.  App. 
filed  April  5,  1910.  Additional  weight  is  given  upper  electrode  to 
cause  it  to  strike  the  lower  electrode  with  force  sufficient  to  remove 
congealed  slag  from  latter. 

1,058,519.  AUTOMATIC  CONTROLLER;  S.  P.  Armstrong,  Fort  Scott, 
Kan.  App.  filed  Nov.  10,  1909.  Means  for  operating  a  main  con- 
troller and  means  governed  by  a  master  controller  for  actuating  the 
said   operating  means. 

1,058,533.  AUTOMATIC  RESISTANCE  REGULATOR  FOR  TELE 
GRAPH  LINES  AND  THE  LIKE;  E.  Belin,  Paris.  France.  App. 
filed  Dec.  20,  1911.  Relays  move  a  slider  along  a  resistance;  a  gal- 
vanometer in   series  with  the  line  controls  the   relays. 

1,058,541.  TELEGRAPHIC  RELAY;  S.  G.  Brown,  London,  England. 
App.  filed  Aug.  29.  1912.  Thermoelectric  couple,  an  independent 
heating  element  and  mechanical  means  controlled  by  the  cable  cir- 
cuit for  varying  heating  effect  of  said  element  on  the  couple. 

1,058,545.  ANNUNCIATOR  SYSTEM;  H.  Caldwell,  Fort  Michie,  N.  Y. 
App.  filed  Dec.  5,  1911.  Circularly  arranged  magnets  control  an 
annunciator  drum. 

1,058,555.  RECEIVING  TRANSFORMER  FOR  WIRELESS-TELE- 
GRAPH SYSTEMS;  E.  L.  Colby,  Auburn,  N.  Y.  App.  filed  Feb.  6, 
1911.  Primary  and  secondary  windings  on  common  axis  with  adjacent 
ends  separated  by  air  space  and  an  adjustable  winding  in  series  with 
one  of  the  first  windings  and  disposed  within  the  same. 

1,058,574.  CABLE-REELING  MECHANISM  FOR  ELECTRIC  LOCO- 
MOTIVES; D.  T.  Fisher,  Columbus,  Ohio.  App.  filed  Feb.  15,  1909. 
Planetary  gear  transmission  between  motor  armature  and  reel  with 
a  controlling  brake. 

1,058,587.  CIRCUIT  CONTROLLER;  N.  M.  Hopkins,  Washington. 
D.  C.  App.  filed  Aug.  25,  1911.  For  odometers,  speedometers,  etc. 
Battery  is  automatically  cut  out  of  circuit  when  the  mechanism  is  not 
in  operation. 

1,058,589.  ELECTRIC  ANNUNCIATOR  AND  LIGHTING  MECHAN- 
ISM; P.  A.  Huddleston,  Oklahoma,  Okla.  App.  filed  Oct.  2,  1912. 
For  calling  hotel  guest;  closing  of  switch  rings  bell  and  lights  lamps 
in  guest's  room;  guest  operates  wall  switch  in  room  and  thereby  cuts 
out  bell  and  sends  full  current  into  the  lamp. 

1,058,598.  TELEGRAPHER'S  KEY-BUTTON  CUSHION;  H.  A.  Kelty, 
New  Castle,  Pa.  App.  filed  May  9,  1912.  A  cap  covers  and  is  yield- 
ingly supported  upon  the  key  button. 

1,058,631.  TELEPHONE  ATTACHMENT;  A.  Schlosser.  Dodge,  Neb. 
App.  filed  Mav  14,  1912.  Unauthorized  party  listening  to  conversation 
on  a  party  line  causes  a  signal  to  be  given  the  party  using  the  line. 

1.058,635.  CABLE-REELING  MECHANISM  FOR  "ELECTRIC  LOCO- 
MOTIVES; F.  L.  Sessions,  Columbus,  Ohio.  App.  filed  Feb.  16.  1909. 
The  armature  of  the  driving  motor  is  mounted  within  the  hollow 
drum. 
1,058,653.  PROCESS  FOR  CARRYING  THROUGH  CHEMICAL  GAS 
l-  l  \i'lli)\S  BY  MEANS  OF  AN  ENLARGED  ELECTRICAL 
DISCHARGE;  H.  Andriessens.  Munich.  Germany.  App.  filed  July 
17,  1912.  Arc  is  deformed  by  blowing  a  suitable  medium  against 
it  and  deformed  arc  is  spread  and  extended  linearly  by  subjecting  it 
to  force  of  a  magnetic  field. 

;       HANGING     SUSPENSION     FOR     ELECTRICAL     TRANS- 
MISSION LINES;  T.  Jervis,  Brescia,  Italy.     App.  filed  Nov.  18,  1911. 
Pivotally     supported     hanger     with     rectangular     arm     extending     on 
opposite  sides  thereof. 
1.058.677.      WATER-COOLED    WELDING     ELECTRODE    FOR    ELEC- 
TRIC SPOT-WELDING   MACHINES;   A.   C.   Taylor,  Warren,  Ohio. 
\\'\>-    Tiled   Nov.    1,    1912.      Tubular  electrode   body   with   fluid  connec- 
tions. 
1,058,687.     ELECTRICAL   RESISTANCE   DEVICE;    G.   C.   Marx,   Eliza- 
.1.     App.  filed  Dec.    17,  1909.     To  render  ventilating  fans  on 
cars     interchangeable     on     lines     using    different    current    in- 
.    has    support    with    insulated    contact   points   and    a   sectional 
coil    removably  secured  to   the   support. 
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Fiithting  Water         Resourcefulness  of  engineers  in  i 
with  Water  gencies  w  during 

the  recent  flood  period  in  variou 
tions  of  the  country.  Many  of  the  plan,  put  into  successful 
operation  at  thai  tin*  wen  well  worthy  of  note.  Perhaps 
the  most  interesting  solution  found  for  the  problem  of 
keeping  water  out  of  a  station  and  preventing  the  building 
in. in  being  carried  away  by  the  flood  was  that  to  which 
attention  is  called  in  this  issue.  A  destructive  agent  was 
used  against  itself  with  telling  effect,  first  as  a  barrier  to 
hold  back  the  rushing  tide  which  threatened  to  engul 
electric-light  station  and  then  as  ballast  to  thwart  its  at- 
tempt to  lilt  il"  Station  bodily  and  hurl  it  to  destruction. 
Windows  and  doors  of  ice  were  never  before  used  as  bul- 
warks against  a  flood,  nor  was  a  leak  in  the  cellar  ever 
considered  desirable.  The  engineering  plan  employed  to 
combat  the  forces  of  nature  at  Louisville  was  certainly 
unique  and  withal  successful. 


The  Institute  Attention    is    called    elsewhere    in    this 

aH  Defendant  issue  to  a  suit  to  restrain  the   American 

Institute  of  Electrical  from 

transferring  any  person  to  the  grade  of  Fellow  0 
in  accordance  with  a  special  section  of  the  Institute  con- 
stitution which  has  been  in  effeel  since  June,  1912,  and 
will  expire  on  May  1,  [913.  This  suit  has  no  bearing  on 
ill.  division  of  the  membership  into  three  grades  or  the 
establishment  of  the  grade  ol  Fellow.  It  would  seem,  in 
fact,  that  all  parties  to  the  suit  agn  division   rep 

resents  a   proper  change   in   the  or|  Lrtd   that   the 

qualifications   to   be    required    for    admission    to    the    upper 
grades  after  May  1.  [9]  j  factory.    The  point  under 

contention  n  late:  exclusively  to  the  legality  of  the  so-called 
pei  ial  section  of  the  constitution  in  iccordance  with  which 
any  person  formerly  belonging  to  the  Institute  can  be 
transferred  upon  proper  certification  to  a  highei 
provided  he  applies  for  transfer  before  \la\  1  ["hi  claim 
by  the  persons  bringing  the  suit  is  that  the  special  section 
is  nullified  by  Other  parts  of  the  constitution  with  which  it 
is  ill  conflict,  and  that  tl  ler  this  section  are 

illegal.     The  point   under   contention   in   the   suit    is   a   per- 
fectly proper  one  for  discussion  by  the  membership  and 
officers  fi  the   Institute,  but    should  not   have  been   aired   111 
public.    In  the  interest  oi  the  professional  standing  of  both 
the  Institute  and  its  members  tins  quarrel  should  be 
out  of  court,  and  that  very  quickly.     It  cm  safely  be 
that  any  injury  to  the   Institute  which   might   be  caused   by 
admitting  partially  qualified  persons  to  the  higher 
would  be  negligible  in  comparison  with  the  discredit  brought 
about  by  the  present  legal  conflict. 


Free  Renewal   of        With    the   general    tendenc) 

Tanglten  Lamps         the  price  of  tungsten   lamps,  it   is  safe 

to  predict  that  before  the  end  of  the 

central    station,    in    large   cities    will    find    it    to   their 

advantage  to  place  such   lamps  of  the   higher  ratings  on  a 

renewal  basis.    While  this  is  already  true  of  th< 

ti  u  lamp-  designed  to  replace  inclosed  arc  lamps, 
where  maintenance  of  the  latter  is  assumed  by  the  lighting 
company,  the  time  is  fast  approaching  when  those  sizes  of 
lamp  in  more  genera]  use  should  be  included.  To  be  sure, 
imption  of  the  smaller  sizes  of  tungsten 
lamp  is  such  as  to  make  it  unwise,  for  the  present  at  least, 
to  include  these  in  any  free-renewal  plan  ;  but  it  has  been 
demonstrated  that  where  an  8o-watt  lamp,  for  instan 

1  at  the  same  price  as  a  25-watt  lamp,  the  natural 
to  obtain  the  most  for  one's  money  prompts  the 
of  the  larger  lamp — much  more  so  where  the  larger 
lamp  may  be  had  for  nothing.  There  is  nothing  new  in 
this,  and  since  from  time  immemorial  it  has  been  a  trait  of 
humanity  to  he  very  free  with  that  which  costs  nothing, 
there  should  be  but  one  result  following  the  free-renewal 
of  the  larger  sizes  of  lamp  while  the  smaller  sizes  must  be 
paid  for.  More  light,  better  illumination,  increased  con- 
sumption and  greater  satisfaction  with  the  service  are 
inevitable. 


The  Electrified  With    perhaps    thirty    applications    of 

Gasoline  Automobile  elcctricitv  contributing  to  its  operation 
and    convenience,    the    gasoline    motor 
car  of   the  near    future   is   likely    to   become   an   electrified 
li    which   will  earn  tation   man's 

professional  sympathy  than  1!  with 

his  favorite  battery-driven  car.  Lor  right  here  in  the 
young  and  restless  gasoline-car  industry  there  is  going  on 
1  development  >'i  electrical  auxiliaries  which  will,  as  one 
authority    estimates,    shortly    he    consumil         -  o    of 

electrical  pn 

Hon.  lighting  and  self-starting  has  a  me  standard 

in   the  motor-car  field.      But   many  other  refinements  and 
conveniences  are  now  making  their  appearance.     A:- 
trically   heated   carburetor,    for   example,   assures    for   one 
make  of  car  accurate  mixtun  ss  of  temperature. 

Electric  heaters  fort  in  the  limousine.    Another 

inventi 

Lamps  arranged   to  turn  on  auto  '.  illuminate 

1  walk   when  ■  .il  be 

appreciated  by  women  occuj  damp 

controlled  by  the   hand   so  that   it   can  be  turned   to  read 
tlboards  is  US  trans- 

parencies  which   show   which   way   the  c  '  irned 

should  help  the  artful  pedestrian  dodger,  while  another 
device  shows  the  way  the  driver  means  to  steer. 
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Economical  Application  of  Turbo-Generators 

In  this  issue  appears  the  second  and  concluding  part  of 
an  unusually  thorough-going  account  of  the  recent  im- 
provements introduced  in  the  Cambridge  (Mass.)  central 
station,  where  low-pressure  turbines  have  been  installed 
with  excellent  results  both  in  increasing  the  available  out- 
put of  the  plant  and  in  improving  the  net  economy  of  the 
generating  system  as  a  whole,  after  going  through  those 
various  phases  of  technical  history  which  have  fallen  to 
the  lot  of  most  central  stations.  The  present  plant  was 
built  nearly  fifteen  years  ago,  following  the  best  steam 
practice  of  the  day.  The  generating  plant  was  operated 
by  high-grade  compound  condensing  vertical  engines  with 
an  admirable  boiler  plant.  The  steam  plant  in  its  present 
development  is,  as  our  readers  will  appreciate  on  examining 
carefully  the  details,  thoroughly  good  and  represents  a 
high  development  of  the  station  with  reciprocating  engines. 

As  time  has  gone  on,  the  need  for  increased  equipment 
has  called  for  radical  action,  and  after  a  thorough  study  of 
the  subject  it  was  decided  to  install  low-pressure  steam 
turbines  running  on  the  engine's  exhaust.  The  steps  were 
not  taken  without  careful  preliminary  tests,  and  it  is  these 
tests  which  lend  particular  interest  to  the  installation. 

fhe  first  fact  which  came  to  the  surface  as  a  result  of 
the  tests  of  the  engine  under  back  pressure  was  that  with 
the  reciprocating  engine,  designed  for  a  normal  output  of 
500  kw,  the  greatest  available  power  obtained  under  con- 
siderable loss  of  economy  by  operating  the  machine  at 
atmospheric  exhaust  was  673  kw,  while  the  addition  of  a 
low-pressure  turbo-generator  of  a  little  over  600-kw  rating, 
receiving  the  steam  which  otherwise  at  maximum  load 
would  exhaust  into  the  air,  would  enable  the  extreme  load 
to  be  pushed  up  to  nearly  1400  kw,  with  a  very  material 
gain  of  economy.  Tests  of  the  completed  installation  were 
highly  gratifying,  for  they  showed  that  while  the  steam 
consumption  of  the  reciprocating  engine  set.  including  all 
its  auxiliaries,  was  about  22  lb.  per  kw-hr.,  the  combined 
unit  with  greatly  increased  output  consumed  only  17.3  lb. 
per  kw-hr.  The  test  results  are  in  accord  with  the  known 
fact  that  the  last  end  of  the  steam  expansion  is  much  more 
valuable  in  a  suitably  proportioned  low-pressure  turbine 
than  it  is  in  an  engine  cylinder. 

Since  the  first  installation  was  made,  a  1500-kw  low- 
pressure  turbine  of  similar  character  has  been  added.  The 
result  of  the  first  winter's  service  with  the  renovated  plant 
showed  10  per  cent  saving  in  coal  consumption.  Probably 
not  all  of  this  is  to  be  credited  to  the  low-pressure  turbine 
since  automatic  stokers  were  introduced  about  the  same 
time  and  more  care  was  taken  with  the  loading  of  the  units. 
A  test  with  the  turbine  out  of  service  caused  the  coal  con- 
sumption to  jump  6  per  cent,  so  that  it  is  fair  to  say 
that  in  the  neighborhood  of  two-thirds  of  the  winter's 
saving  should  probably  be  credited  to  the  turbines. 
The  Cambridge  plant  has  been  in  skilful  hands  of '  late 
and  'the  recent  improvements  bear  witness  to  the  effect 
of  good  management  on  station  costs.  From  the  com- 
mercial standpoint  the  system  has  been  well  handled. 
Those  of  our  readers  who  are  interested  in  the  prob- 
lems   of    commercial    development    will    find    much    worth 


Study  in  the  description  of  the  Cambridge  system.  A 
prominent  feature  to  which  attention  might  well  be  directed 
is  the  arrangement  for  off-the-peak  service  to  be  applied 
to  battery  charging,  cooking  and  heating  appliances,  pump- 
ing and  refrigeration  plants.  The  specification  is  that 
from  Oct.  20  to  March  10  no  service  shall  be  used  between 
3  p.  m.  and  6:30  p.  m.,  and  the  price  begins  at  5  cents  per 
unit  for  the  first  70  kw-hr.  per  month  and  drops  down  to 
3  cents  and  even  2  cents  for  large  consumption.  Certain 
classes  of  work  can  be  managed  very  comfortably  off  the 
peak,  and  the  special  rate  for  such  cases  is  well  deserved. 
This  plan  should  prove  profitable  for  both  the  station  and 
the  consumer. 


The  Computation  and  Subdivision   of   Electric 
Conducting  Networks 

The  computation  of  voltage  and  current  distribution  over 
electric  mains  or  conducting  networks  is  a  special  subject 
with  a  large  literature,  most  of  which  has  been  published 
in  the  German  language.  A  contribution  to  this  literature, 
mainly  from  a  historical  standpoint,  has  recently  been  pre- 
sented in  Elektrotechnik  und  Maschincnbau,  by  Mr.  Josef 
Herzog,  who  has  taken  for  many  years  a  notable  share  in 
the  development  of  this  important  branch  of  electrotech- 
nics.  It  is  remarkable  how  closely  analogies  may  be  traced 
between  the  statical  relations  of  masses  suspended  on 
strings  and  the  electrical  relations  of  loads  carried  on 
conductors.  Many  of  these  propositions  are  now  currently 
known  to  electrical  engineers ;  but  the  history  of  their  de- 
velopment is  by  no  means  so  generally  understood. 


The  Reactance  of  Stranded  Conductors 

Although  the  reactance  of  transmitting  or  distributing 
wires  does  not,  in  the  ordinary  sense,  absorb  energy,  yet 
it  may  play  a  very  disturbing  part  on  the  pressure'  regula- 
tion of  the  circuit  to  which  the  wires  belong.  The  in- 
ductance and  the  reactance  of  such  wires  is  thus  a  matter 
of  considerable  practical  importance.  The  ordinary  formu- 
las for  determining  the  reactance  of  aerial  conductors  such 
as  are  used  in  transmission  lines  are  based  on  the  assump- 
tion that  those  conductors  are  solid  wires.  But  many  such' 
conductors  now  in  use  are  stranded.  The  question  nat- 
urally arises,  What  effect  will  the  stranding  have  upon  the 
resistance,  inductance  and  reactance  of  such  conductors? 
The  effect  is  always  to  increase  the  resistance  slightly,  be- 
cause the  conductor  is  virtually  lengthened  by  the  helical" 
lay  of  its  strands.  In  an  article  by  Mr.  H.  B.  Dwight  on 
page  828  of  our  last  issue  the  question  of  the  reactance 
was  considered.  Assuming  that  the  conductor  is  not  large 
enough  to  introduce  any  serious  amount  of  skin  effect,  it 
is  shown  how  the  inductance  and  reactance  of  stranded 
wires  may  be  computed. 

One  effect  of  stranding  a  conductor  is  necessarily  to- 
increase  its  diameter  by  comparison  with  the  solid  or  un- 
stranded  state.  The  effect  of  increasing  the  diameter  of  a 
wire,  everything  else  remaining  the  same,  is  to  diminish 
the  inductance  and  reactance  of  the  wire.  In  general,  the 
article  indicates  that  when  the  virtual  diameter  of  a  con- 
ductor is  increased  by  stranding  the  reactance  is  diminished,. 
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but  not  to  the  same  extent  as  though  thi  were 

solid    with    the    strand    diameter.      Stranding,    then 
slightly  increases  the  resistance  of  a  conductor,  and  slightly 

diminishes  its  reactance. 


Investigation  of  Diffusing   (Glassware 

With    feeble  illuminan 
iI.iiim  ,   in   air,  their  brightness   is  a   matter   of   relal 
little  significance  and  the  more  nu 
thi    greater  their  total   illuminatiot    1  Ft 
1I1.    eye.     Winn,  however,  use  is  mad''  of  intense  illumi- 
nants,  such  as  arc  lamps,  intensified  flames   and  metallic- 
filament  incandescenl  lamps,  their  brilliancy  often  del 
from  their  effecth  em 

The  retina  ol  the  <  >  1  can  support  0 
of   illumination,  as  mea  ured,  in   lumens   per   square 

millimeter  of  retinal    tirfaci        I  tl 
yond  the  critical  1  aluc,  1  he  net  h  tnism  of  thi 

is  automatically  invoked  to  stimulate  thi  1  in  1  lining  muscles 
oi  the  eyi  the  muscles  of  the  iris  diaphragm  or  pupil — 
so  as  to  contract  the  aperture  and  cut  down  the  offending 

intensity.      I  In-   cui fact    comi      into   action   that    the 

brilliancy  of  the  image  thrown  on  the  retina  by  any  light 

source  is  constant  at  all  ordinary  distances  in  air   from  the 

source,   for  a  given   iris  aperture       licit   is.     | 

made  to   face  any  bright   body,  such  as  a   flame,  thru   when 

the   11  is  aperture  is  kept  constant,  the  size  of  till 

thrown  1>>  the  flame  on  the  ■ 

u  ill  1 1 w  indie  as  the  eyi  En  im  thi    flame  .  but   th< 

intensity  of  illumination  in  the  una-'   will  remain  constant 

at  all  distances.    At  a  greal  distance  the  imagi   n    •  0 

say.    1    sip    nun   of    retinal    surface,    with    perhaps    1    micro- 

lunieu  per  sip  nun  and   I   mien  ilium  11  total  flux 

At  a  short  distance  the  imagi  tpy  20  sq.  mm  of 

retinal  surface,  with  20  microlumens  ol  total  flux  in  the 
image,  but  yel  with  the  same  intensity  of  1  microlumen  per 
sq.  nun.  \  similar  phenomenon  1-  presented  in  the  pi 
graphic  camera,  where  the  image  of  a  flame  increases  in 
area,  on  the  ground  glass  plate,  a  we  approach  the  flame, 
Inn  the  intensity  of  the  image  in  lumens  per  square  milli 
meter  remains  constant.  Now,  it  appears  thai  the  stimulus 
to    the    iris    muscle    is    determin  "■     the    maximum 

intensity  of  illumination  on   thi  ■    the  total 

Flux  of  incident  light.  Hence  a  brilliant  light  anywhere 
within  the  field  of  vision,  even  though  a  long  waj  off,  tends 
to  shut  down  the  ins  diaphra  hutting  dow 

pupil  reduces  the  lighl  entering  from  all  pari 

the  field.     Consequently,  an  illuminated  page  or  othi 
ject  which  might  maki   a  good,  clear  picture  on  the  retina 
with  the  diaphragm  open  ma)   mal  nd  indistinct 

picture  with   the  diaphragm   cut   down,  merelj 
brilliant   light   source  happens   to   strike  the   retina   some- 
where. 

The  economic  moral  of  the  story  is  that  we  maj 
powerful  illumination  on  objects   ind  yel  verj  poi 
bei  mse  a  brilliant  light  source  conns  into  the  field  of  view. 
Naked  arcs  or  naked  tungsten  fila  so  haunt  the 

field  oi  in  ob  erver's  view  that,  turn  where  he  may,  his 
pupil  has  to  keep  1  0  ind  so  keep  of  the 


visual  field  dim.     Half  of  the  flux  of  light  poured  into  the 
same  room,   from  lamps  in  the  same  places  but  of  1( 
brilliancy,  might  give  him  possiblj    twice  -eing, 

hecausc  his  pupil  would  have  a  chance  to  dilate  and  let  the 
the  retina.     Thus,  to  produce   interior   lighting 
from   brilliant   soui 
wasteful,  optically  and  illy. 

it    way.   tin  dliant   light 

to  hide  their  brilliancy   fi  tn  be 

One  is  to  hang  the 
sources  where  the}  will  not  occupy  the  visual  field.  Bril- 
liant lamp  ■  ithin  the  fii 
view  under  normal  cond  I  .uceal 
the  lamps  behind  ns,  such  as 
ceiling  cornices,  and  thereby  produce  indirect  lighting.  The 
third  way  is  to  hang  the  lamps  where  one  chooses  but  to 
reduce  their  brilliancy  by  increasing  the- 
this  m  "ilbs, 
chambers  or  globi                         can  then  rest  on  the  en! 

without    having    the    11  stimu- 

lated.     The  pi  diffusing  globes  1 

evident. 

In  an  article  in  this  issue  Mr.  M.   I. net: 
diffusing  and   absot  certain  typei 

ware.      What   is   ideally   desirable   is   com;. 
gether    with    negligible   absorption.    In   other    words,    each 
little  surfac  I   the   inch.- 

of   light    from    within    should   emit    all    of   that    light, 
ering  it  in  all  directions,  as  though  the  element 
In   practice   it   ahs.  .rhs   an 
It   and  does  not    -catter  the  remainder  properly.     Thin 

My    diffusing    material    are    natural', 
to   absorb    than    arc    thick    ones,    other    things 
equal.     The  data   reported   are   of   much   practical   interest. 


Further  Work  on    the  X-Kajs 
As  w e  have  recentlj  :  rehes 

of  tin  lonths  on  the  reflection  of   \-ra\s   from 

crystal    surfaces    and    their   transmission    through    crystal 

have   gone    far   toward   clearing   up   the   1 
their  character.     All   t'  itions  have  point 

the     \    1     ■  .'    similar    in    char 

magnetic  radiations  but  of  enormouslj  shorter 
Verj    latelj    >om<      E  thi    I  nglish   investif 

.  further  in  the  same  direction  and  have   : 
tain  tendenc 
into    bundh 

I 

"soft"    tubes.      !■     is    ;,...    •   ,:' 

luncement  beyond  the  01 
experiments  have  s',,,w a  tl 

that  by  suitable  means  the 
tubes  can 

taken   toward    tl 

tremely   short    w 

reach.      More    than    this 

atomic  and   subatomic  losed. 

a  clew  that  may  lead   further  than  we  now  dream. 
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The  News  of  the  Week 


Activities  and  Events  in  the  Electrical  Field — 
Reports  of  Meetings — Commission  Findings,  Etc. 


Lawsuit  Against  the  A.  I.  E.  E. 

Un  Thursday  of  the  present  week  in  the  Supreme  Court 
of  the  State  of  New  York  a  suit  was  brought  against  the 
American  Institute  of  Electrical  Engineers,  its  president 
and  the  board  of  directors,  in  the  name  of  Dr.  Louis  Dun- 
can, Prof.  Francis  B.  Crocker  and  Prof.  Michael  I.  Pupin, 
to  restrain  the  defendants  from  "transferring  or  electing 
any  person  to  the  grade  of  Fellow  or  Member  without 
fairly  considering  and  deciding  on  merit  whether  such  per- 
son has  the  qualifications  required  by  the  constitution."  The 
plaintiffs  claim  that  the  transfer  under  the  special  section 
is  "contrary  to  the  provisions  and  requirements  of  the 
constitution  and  by-laws  of  the  defendant  American  In- 
stitute of  Electrical  Engineers  and  is  illegal." 

In  view  of  the  attention  to  Institute  affairs  which  this 
suit  has  attracted,  an  outline  of  the  conditions  leading  to 
the  amendment  of  the  constitution  and  the  introduction  of 
the  "special  section"  should  prove  of  interest. 

In  this  connection  it  is  worthy  of  note  that  the  amcml- 


PRESENT  GRADING 


PROPOSED  GRADING 


DIVISION    OF    MEMBERSHIP 

ments  referred  to  received  the  record  vote  of  45  per  cent 
of  the  membership,  of  which  83  per  cent  voted  in  favor  of 
the  proposed  changes. 

The  amendments,  including  the  special  section,  were  the 
result  of  the  work  of  an  Institute  committee  appointed  in 
[91]  to  propose  a  plan  for  an  additional  grade  of  mem- 
bership. There  had  always  been  in  the  Institute  only  two 
grades,  Associate  and  Member,  the  latter  or  full  profes- 
sional grade  being  jealously  guarded  and  so  exclusive  as  to 
include  less  than  10  per  cent  of  the  membership.  The 
grade  of  Associate  was  composed  of  two  classes — junior 
■professional  electrical  engineers  and  a  large  number  of 
friends  of  the  profession,  commercial  or  financial  members, 
•or  laymen,  who  were,  nevertheless,  sufficiently  interested  in 
scientific  and  engineering  matters,  and  in  electrical  en- 
•gineering  in  particular,  to  desire  to  support  the  objects  for 
which  the  American  Institute  of  Electrical  Engineers  was 
•established  and  to  be  interested  in  its  transactions. 

The  desire  for  an  additional  grade  of  membership  which 
would  permit  the  separation  of  the  professional  and  non- 
professional elements  among  the  Associates  had  been  so 
long  expressed  that  for  four  years  successive  committees 
had  been  appointed  to  study  how  best  this  important  con- 
structive change  could  be  made  in  the  Institute's  organiza- 


tion. The  present  plan  was  first  approved  by  a  unanimous 
vote  of  the  board  of  directors  and  then  by  the  largest  con- 
stitutional vote  of  the  membership  ever  recorded  in  the  his- 
tory of  the  Institute,  indicating  that  the  plan  proposed  met, 
to  an  unusual  degree,  the  desires  of  the  membership.  Ap- 
proximately stated,  this  plan  consisted,  in  brief,  of  increas- 
ing from  five  to  ten  years  the  experience  required  for  the 
highest  grade,  calling  that  highest  grade  by  the  name  of 
Fellow  and  transferring  to  it  as  the  nucleus  with  which  to 
start  practically  all  of  the  members  of  the  old  highest  grade. 
The  name  of  Member,  no  longer  used  for  the  highest  grade, 
was  kept  for  the  intermediate  grade,  and  the  standard  was 
somewhat  reduced.  The  grade  of  Associate  remained  un- 
changed. Transfers  from  one  grade  to  another  were  pro- 
vided for  in  the  customary  manner  of  application,  examina- 
tion by  the  board  of  examiners  and  vote  of  the  board  of 
directors,  two  negative  votes  excluding  an  applicant. 

To  get  this  new  plan  promptly  started,  it  was  recognized 
that  some  special  provisions  must  be  adopted  for  temporary 
application  at  the  outset,  and  the  special  section,  valid  only 
until  May  1,  1913,  was  enacted.  This  gave  to  members  of 
record  at  the  time  the  amendments  were  adopted  the  right 
to  transfer  on  complying  with  certain  special  conditions.  It 
was  believed  that  the  board  of  examiners  could  not  dis- 
charge the  duty  of  investigating  the  records  of  the  several 
thousand  members  who  would  apply  at  the  outset  for  trans- 
fer from  Member  to  Fellow  and  from  Associate  to  Mem- 
ber. Since  it  was  decided,  as  a  matter  of  policy,  and  in 
accordance  with  previous  custom  in  the  Institute  and  in 
other  societies,  that  the  increased  standard  of  the  highest 
grade  should  be  accomplished  gradually,  because  it  was 
felt  that  it  would  be  an  injustice  to  old  and  distinguished 
members  of  the  Institute  to  exclude  them  from  the  highest 
grade  when  the  standard  of  the  grade  they  were  in  was  to 
be  lowered,  it  was  considered  wise  to  arrange  a  plan  that 
would  not  make  too  onerous  the  transfer  of  older  members 
to  the  grade  of  Fellow. 

If  five  Members  or  Fellows,  upon  inquiry,  certified  that 
a  Member  met  the  requirements  for  Fellow  in  the  consti- 
tution, he  had  the  right  to  be  transferred  and,  correspond- 
ingly, if  four  Members  or  Fellows,  upon  inquiry,  certified 
that  an  associate  met  the  requirements  for  Member  in  the 
constitution,  he  had  the  right  to  be  transferred  to  that 
grade. 

The  contention  of  the  plaintiffs  in  the  present  suit  is 
that  the  certification  alone  is  not  sufficient,  and  that  in 
addition  to  it  the  applicants  name  should  go  before  the 
board  of  examiners  for  the  investigation  of  his  profes- 
sional record,  and  that  instead  of  the  applicant  having  a 
right  to  transfer,  he  can  be  rejected  by  two  negative  votes 
in  the  board  of  directors,  and  that  unless  this  interpretation 
be  followed,  the  integrity  of  the  two  higher  grades  in  the 
Institute  cannot  be  preserved. 

The  contention  of  the  defendants  is  that,  since  it  was  de- 
cided as  a  matter  of  procedure  that  the  increase  in  stand- 
ard of  the  highest  grade  should  be  gradual  by  applying 
the  severer  requirements  only  to  new  entrants,  the  trans- 
fer of  practically  all  of  the  old  grade  of  Member  into 
the  new  grade  of  Fellow  was  the  only  just  course  to  pursue, 
and  if  there  were  already  in  the  grade  of  Member  persons 
whom  the  mistakes  of  previous  boards  of  examiners  had 
wrongfully  admitted  there,  their  transfer  to   Fellow  could 
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not  be  avoided.  It  was  felt  that,  as  their  number  was  ex- 
tremely small,  a  broad  constructive  addition  to  Institute 
organization  should  not  be  hampered  by  this  consideration. 

In  respect  to  transfers  from  Associate  to  Mi 
reduction  of  the  standard  of  the  grade  of  Membi  1  and  the 
fact  that  the  grade  of  Member  iva    no  longer  the  highest 
grade    in    the    Institute    made    rigorous    examination    less 
necessary  than  it  othi  1  «  i  e  «  ould  ha  rthi 

less,   it   was   felt   that   those   holding   the    rank    of    Mi 
or  Fellow  in  the   Institute  would  be   sufficiently  hono 
and  conscientious  and  sufficiently  jealous  of  the  standards 
of  those  grades  not  to  certify   that  an   applicant    from   tin- 
grade  of  Associate  met  tli"--<'  standards  unli      he  really  did, 
especially  when  what  was  required 

or  Fellows  who  acted  as  certifiers  or.  in  fact,  as  a  board  01 
examiners  was  not  the  mere  giving  of  their  opinion,  but 
a  "certification"  of  the  facts  of  the  applicant's  career. 

The  defendants  claim   that   when   an   applicant    lias  been 
certified  by  the  group  of  Eour  or  five  Membei 
respectively,   provided   for  by   tin  ler   the 

pi  1  1.1I  section,  he  lias  complied  with   thi 
the  constitution,  and  the  board  of  directoi     1 
■  1  ii ntionallv  obliged  to  transfer  bun,  its  only  discretion  be 
ini;  the  making  sure  that  be  has  in  rtified 

by  the  requisite  number  of  men   who  are  111    fart    Men 
or  fellows  in  good  standing. 

In  the  accompanying  illustration  is  reproduced  a  di; 
which  was  sent  to  each  member  of  the  Institute  .a  the  time 

the  proposed   a dnieiits   were   to  be    voted   upon.      At    that 

time  it  was  estimated  that   705   members   would  be  trans- 
feited  to  the  grade  of  Fellow  and  that  a  .01111 
enter  the  grade  of  Member.    Up  to  the  im   1  111  month 
have  been  tran  ferred  under  1  le    special    ectio 

grade  of  bellow  and  389  to  that  ,,1    \ 1 .  1 1  il ..  1 


Reduction    in    Tungsten-Lamp    Prices    Foreshadows 
Free  Renewals 
The  manufacture!  -ten  incandescent  lamp:   have 

decided  on  a  further  reduction  in  the  price  of  lamps  which 
will  become  effective  about  July  1.  Although  the  exact 
prices  cannot  be  ascertained  as  we  go  to  press,  there  is 
ever)   reason  in  believe  thai  the  cut  will  b  10  per 

-ill.     In  view  of  the  concerted  movement  among  the  large 

Edison    C panic-    t.i   devise   some   plan   whereby   tungsten 

lamps  can  be  placed  on  a  tree  renewal  basis  just  as  is  the 
present  graphitized-filament  lamp,  it  is  more  than  pn 
that    following  this  reduction   in  the  prices  of  lamps  wlll  be 
the  announcement  that  the  Edison  companies  have  placed 
tungsten  lamps  of  the  larger  candli  ttings  on  a 

free-renewal  basis.  Certainty  the  lamp  committee:  oi  the 
national  associations  arc  working  hard  '   end. 


Operating:  Staff  of  Toronto's  Municipal  System  Out 

Most  of  the  feature  space  in  the  six  daily  newspapi 
Toronto.  Out.,  has  been  occupied  during  the  past  week  with 
charges,  counter-charges,  rumors  anil  statements  affecting 

the    turbulent    situation    brought    to    a    head    b\    the    petition 

presented    to   the    \l.1\0r   against    Commissioner    1  His   by 
Acting   Manager   \Y.   R    Sweany    0  into   Hydro- 

Electric  System,  which  culminated  in  the  dismissal  of  Mr, 
Sweany  and  the  resignation  of  the  chief  engineer,  general 
superintendent,  engineer  oi  distribution,  engineer  oi  opera- 
tion, superintendent  of  meter  department,  chief  inspi 
manager  of  appliance  department,  ger,  contract 

agent  and  the  assistant  to  the  acting  |  nager.    The 

events  leading  up  to  the  final  break  aie  in  brief  as  follows: 
Last  Slimmer  Mr.   II.   I..   Drayton,  the  commissioner   rep 
resenting  the  Ontario   Hydro-Electric  Commission  on  the 


board  of  the  Toronto  Hydro  Electric  System,  »a-  appointed 

to    the    chairmanship    of    the 

Mayor  Geary,  who,  under  the  law,  was  an  ex-officio  mem- 

■  !   the  board  of  the   Toronto  Hydn 
and    who  was   familiar  with   the   work   from  the   construc- 
tion period,  resigned  the  mayoralty  and  w 

tion  Counsel  of  Toronto.     The  new  Mayor,  Mr.  EL  C. 

•  ronto 
board,  was  entirely  unfamiliar  with  the  situation  so  that 
the    work   of    the   comn  left   practically    in   the 

hands  of  one  commissioner.  Mr.  1'.  \V.  Ellis,  who  had  been 
appointed  by   the   I  il  of    Toronto  on  the  original 

Toronto  Hydro-Electric  System  board. 

When  the  original  m  ronto  Hydro 

trie    System.    Mr.    Kenneth    I..    Aitken    received    lea 

e  owing  to  -taut.  Mr.  W.   K. 

acting  manager    and    inline: 
took  charge  of  the  construction   of  a  distributing  sj 
including  the  street-lighting 
organized  the  sail  -  ail  opt  1  iting  departim 

A  short  time  after  active  operations  began,  Mr.  Sweany 
is  said  to  have  experienced  difficulty  in  securing  cost  fig- 
ures from  the  accounting  department,  which,  it  is  claimed. 
bad    been    manned    by    appointees    of    Commissioner    ; 
\\  hen  attention  was  called  to  the  matter,  it  is  claimed  that 
the  manager  was  told  in  effect  that  the 
did  not  concern   him.     'Ibis  was  the  beginning   of   friction 
between  the  various  departments,  a 
ation  grew  to  be  such  that  there  was  a  distinct 
fideno  the  commissioner  and  the  opei 

A  littl-  eek  ago  Mr.  Sweany  petitioned  the  M 

e  with   the  1   ny  i  ouncil   not   t 

■  m  a-  coram  I  just 

expired  H         n  gave  Mr.  Sweany's  letter  to  him 

ler    Ibis    forthwith  dismissed   Mr.   Sweany    from 
bis  position  1   and  thereupon  ten  he; 

igned  tin    petition  handed  in  their 

mils. 

1  pon  Mr.  Sweany's  dismissal  Mr.  R    A  dting 

engineer  ol  the  Ontario  Hydro-Electric  Comn 
called  in  as  acting  manager  of  the   Toronto  Hydro-E 
System,  and  Mr.  R.  <i    Black,  formerly  superintend) 
the  Toronto  Electric  Light  Company,  Ltd.,  was 
as  bis  -  stant. 


Ice    Protection   Against    Flood    Water   at    Lonisrflk 

1  luring  the  flood  at  Louisville.  Ky..  the  water  I 

the  windo 
under  the  control 
H.  M.  Byllesby  &  Company.     Floods,  how  t  un- 

common in  Louisville,  although  that  is  un- 

surpas 

I  lence  the  engineers  of  tin 

pared    to   conhat    enure,. 

ingenious  method  of  making  I 

tight  .1  tion  from  fl 

becausi 

of  the  equipment 

iug  plan,  and  .i.  i;  .    * 

coils  connected   with  thi! 

of  the  windi 

with    saw  dust.       \  ft(  r    I 

water  it  w  as  fi  ozen  bj 

thus  the   inflow    of    ■• 

the  tendem 

in  the  flood  «  it<  into 

the  bast 

with   dry   land   w 

to  the  chin  • 
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Competitive  Conditions  in  Macon,  Ga. 

The  granting  of  a  franchise  to  the  Georgia  Public  Serv- 
ice Corporation  of  Macon,  Ga.,  to  manufacture  and  dis- 
tribute gas  in  that  city  will  add  zest  to  the  fight  between 
that  company  and  the  Macon  Railway  &  Light  Company. 
The  latter  company  is  one  of  the  properties  of  A.  B.  Leach 
&  Company,  bankers,  of  New  York,  who  purchased  it, 
together  with  the  Central  Georgia  Power  Company,  from 
Mr.  W.  J.  Massee,  at  that  time  president  of  both  com- 
panies. Shortly  after  the  deal  was  consummated  the 
Georgia  Public  Service  Corporation  was  formed  with  the 
former  president  of  the  Macon  Railway  &  Light  Company 
at  its  head,  and  it  obtained  a  franchise  to  generate  and 
distribute  electricity  in  Macon.  The  latter  company  has 
just  placed  in  operation  a  steam-turbine  station  containing 
one  1500-kw  and  one  500-kw  Allis-Chalmers  unit.  Coinci- 
dent with  the  starting  of  the  station  came  a  cut  in  rates 
and  a  fight  for.  business. 

The  city  lighting  contract  for  400  4-amp  magnetite-arc 
lamps  was  taken  by  the  Macon  Railway  &  Light  Company 
at  the  rate  of  $21.95  a  lamp  per  annum  on  a  five-year 
basis  and  the  rate  for  commercial  and  residence  service 
was  cut  in  two.  The  net  rate  for  commercial  lighting  is 
as  low  as  2  cents  and  for  residence  lighting  6  cents,  the 
minimum  charge  in  each  case  being  $1  and  50  cents  per 
month  respectively.  The  gas  rate  is  $1.25  per  1000  cu.  ft., 
and  it  is  this  branch  of  the  company's  business  which  is 
now  attacked. 

The  Railroad  Commission  of  Georgia,  which  has  super- 
vision over  the  public  utilities  of  the  State,  has  never  taken 
a  definite  stand  on  the  matter  of  competition,  its  policy 
heretofore  being  rather  to  encourage  than  discourage  it. 
By  its  ruling,  however,  companies  are  prevented  from  rais- 
ing rates  once  lowered  without  its  consent,  as  per  the  fol- 
lowing extract  from  its  general  order  No.  14,  dated  Dec. 
23>  I9°9 :  "All  rates  now  in  effect,  or  which  may  hereafter 
become  effective,  which  are  not  higher  than  the  maximum 
rates  prescribed  by  this  commission,  whether  such  rates  are 
the  result  of  voluntary  action  upon  the  part  of  any  com- 
pany, corporation  or  person,  subject  to  the  jurisdiction  of 
this  commission  or  otherwise,  are  hereby  established  as  the 
rates  of  the  Railroad  Commission  of  Georgia,  and  no  such 
rates  shall  be  discontinued  or  raised  without  the  consent  of 
the  Railroad  Commission  first  being  obtained,  but  all  such 
rates  shall  continue  in  force  without  hindrance,  the  same 
as  other  rates  prescribed  by  the  commission." 

The  Macon  Railway  &  Light  Company,  however,  has  not 
changed  its  base  rate,  the  low  rates  being  made  possible 
by  reason  of  discounts  allowed.  It  is  more  than  likely  that 
an  attempt  will  be  made  to  end  competitive  conditions  as 
quickly  as  possible,  so  that  a  further  reduction  may  be 
made  effective.  It  is  considered  improbable  that  the  rul- 
ing of  the  commission  can  be  enforced  in  the  case  under 
consideration,  especially  if  the  company  can  prove  that  con- 
sumers are  being  served  at  a  loss. 


Plans  of  the  Society  for  Electrical  Development,  Inc. 

In  order  to  further  the  work  of  the  Society  for  Electrical 
Development,  Inc.,  several  of  its  committees  are  to  hold 
meetings  in  May  at  the  society's  offices,  Engineering  So- 
cieties Building,  New  York. 

On  May  5  the  slogan  committee,  which  is  composed  of 
Messrs.  J.  Robert  Crouse,  Philip  S.  Dodd,  J.  M.  Wakeman 
and  George  Williams,  will  hold  a  meeting.  Over  500  sug- 
gestions have  been  received  by  the  society  as  a  result  of 
the  contest  it  announced  a  short  time  ago  for  a  suitable 
trademark  and  "slogan"  to  be  used  by  it  in  the  various 
campaigns  to  extend  the  use  of  electricity.  These  sugges- 
tions will  be  considered  by  the  slogan  committee  in  order 
to  select  the  one  best  adapted  for  the  society's  purpose. 


A  special  committee  on  plans  has  been  appointed  to  study 
the  mass  of  suggestions  and  ideas  produced  at  the  con- 
ference of  the  society  in  New  York  on  March  4  and  5. 
This  committee,  a  list  of  wmose  members  appears  below,  is 
composed  of  men  especially  qualified  to  pass  upon  the  dif- 
ferent phases  of  effort  contemplated  by  the  society.  The 
specific  purpose  of  this  special  committee  is  to  prepare  from 
the  many  plans  and  suggestions  made  at  the  conference  a 
comprehensive  plan  to  be  submitted  to  the  members  of  the 
society  at  their  annual  meeting,  which  will  probably  be  held 
in  Chicago  just  prior  to  the  annual  convention  of  the 
National  Electric  Light  Association.  The  plans  of  the 
society  will  be  presented  to  the  industry  at  large  in  a 
booklet  to  be  issued  shortly  after  the  meeting. 

According  to  the  by-laws,  the  first  regular  annual  meet- 
ing of  the  society  is  scheduled  to  be  held  at  its  offices  at 
11:30  a.  m.  on  May  13,  but  as  the  annual  meeting  of  the 
National  Electric  Light  Association  is  to  be  held  in  Chicago 
June  2-6,  the  board  of  directors  of  the  Society  for  Electrical 
Development,  Inc.,  states  that  no  business  will  be  con- 
ducted at  the  meeting  held  in  New 'York  on  May  13,  and 
that  this  meeting  will  be  adjourned  to  reconvene  in  Chicago 
at  11:30  a.  m.  on  May  31,  in  the  special  meeting  room  of 
the  Hotel  Sherman. 

The  members  of  the  committee  on  plans  are  as  follows: 

From  the  central-station  companies — Messrs.  E.  W. 
Lloyd,  L.  D.  Gibbs,  Arthur  Williams,  George  Williams  and 
M.  E.  Turner. 

Contractors— Messrs.  H.  B.  Woodhill,  C.  L.  Eidlitz,  C.  R. 
Krieder  and  W.  D.  Carstophen. 

Jobbers — Messrs.  Gilbert  Smith,  C.  C.  Sibley  and  P.  L. 
Thompson  and  Col.  A.  V.  Carter. 

Manufacturers — Messrs.  F.  H.  Gale,  J.  C.  McQuiston, 
H.  I.  Markham,  Kern  Dodge  and  J.  Robert  Crouse. 

At  Large— Messrs.  F.  B.  Rae,  Hugh  M.  Wilson,  F.  E. 
Watts  and  T.  C.  Martin. 


New  York  to  Determine  Economy  of  Isolated-Plant 
and  Central-Station  Service  for  Municipal  Buildings 

A  test  which  is  to  run  continuously  for  an  entire  year  is 
being  conducted  upon  the  steam  and  electrical  generating 
plants  in  the  Hall  of  Records  in  New  York  City.  The 
building  in  question  is  located  directly  opposite  the  new 
Municipal  Building,  which  has  central-station  service,  and 
just  north  of  City  Hall  Park.  It  contains  an  electrical 
generating  plant  comprising  four  units,  with  an  aggregate 
rating  of  450  kw,  and  the  boiler  equipment  comprises  five 
water-tube  boilers,  with  a  combined  rating  of  1600  lip.  A 
complete  description  of  the  installation  is  contained  in  the 
Electrical  World  for  July  27,  1907.  From  the  comple- 
tion of  the  Hall  of  Records  until  the  autumn  of  1912  the 
electrical  generating  plant  supplied  the  requirements  of  this 
building  alone,  and  the  installation  was  considerably  in 
excess  of  the  maximum  demand  to  which  the  plant  was 
subjected.  Last  fall  the  City  Hall,  the  City  Court  and  the 
County  Court  Buildings — all  of  which  are  located  in  City 
Hall  Park — were  connected  with  the  Hall  of  Records  by 
means  of  underground  ducts  and  steam  mains,  and  since 
that  time  the  three  buildings  in  City  Hall  Park  have  se- 
cured electricity  for  lighting  and  motor  service  and  steam 
for  heating  from  the  plant  in  the  Hall  of  Records. 

While  the  Bureau  of  Municipal  Research  had  collected 
data  upon  certain  buildings  in  New  York  City,  which  pur- 
ported to  show  the  comparative  cost  of  supplying  these 
buildings  with  light,  heat  and  motor  service  with  electrical 
energy  purchased  from  the  central  station  and  with  elec- 
trical energy  generated  upon  the  premises,  the  bureau  was 
unable  to  reach  a  decision  as  to  whether  any  real  economy 
would  result  from  supplying  the  buildings  in  City  Hall 
Park  from  the  Hall  of  Records  plant.     It  was  decided  that 
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the  only  way  to  settle  this  question  would  be  to  make  a 
year's  test,  and  such  a  test  was  sanctioned  by  the  Borough 
President  upon  the  advice  of  the  Bureau  of  Municipal 
Research. 

The  test  is  being  conducted  by  a  board  of  super-, 
engineers,    consisting    of    Mr.    E.    P.    Goodrich,    consulting 
engineer   to   the   Commissioner   of    Public    Works;    Prof. 
George    F.    Sever,   consulting   engineer  of   the    D 
of   Water   Supply,  Gas  and    I  1 
Lucke,  of  I  olumbia  University;   Prof.  R.  C.  Ca 
Cornell   University;   Mr.   R.   P,    Bolton,  ol    New 
and  Mr.  E.  F,  Tweedy,  of  the  New  York  Edison  Company. 
Prof.    Herman    Diederichs,    of    Cornell    '  is    in 

direct  charge  of  the  test. 


Bond  Issue  for  Los  Angeles  Municipal  Distribution 
System  Defeated 

The  bond  election  held  in  Los  An|  pril  15 

[01  ih"  installation  of  a  municipal  electrii 

te 11 \  approximately  $6,500,000  resulted  in  the  di 

of  the  issue. 

For  the  past  six  years  the  city  of  Los  Angeles  has  been 
working  upon  an  aqueduct  to  bring  the  waters  Erom  Owens 
River  to  the  city,  a  distance  of  approximately  250  miles. 
The  capacity  of  the  aqueduct  is  20,01  inches,  and 

thi    estimated  cosl  oi   the  enterprisi    is   -  It   is 

expected  thai  the  aqueduct  construction  will  be  completed 
during  the  latter  part  of  the  present  year,  and  water  drained 
from  the  high  Sierras  by  the  Owens  River  will  he  avail- 
able for  use  in  the  city  of  Los  Angeles  within  six  months' 

MM, 

In  connection  with  the  aqueduct  construction  a  con 
able  amount  of  electrical  energy  can  be  developed  1>>    tin 
installation  oi    plants  at  various  favorable  locations  along 
the   route.      The   maximum  amount  possible  to  generate   is 

variously    estimated    from    60,000    hp    to    65,1 hp    with 

greater  outputs  over  the  peak  by  means  of  storagi 
voiis.       Three   years   ago   a    bond    issue   of   $3,500,000 
authorized  by  the  citizens  for  the  installation  of  the  first 
iting  plant  at  a  site  in  the  San  Francisquito  Canyon, 
relatively  close  to  Los  Angeles.     This  plant  is  constructed 
lo  develop  an  average  of  17,500  hp  and  over  the   pi 
maximum  of  35,000  hp.     The  original   estimated   cost   of 
$3,500,000  will  be  exceeded  by  $1,350,000. 

Propositions  Made  by  Existing  I 

There   are  three   generating  and   transmission   conn 
doing  business  in  Los  Angeles    namely,  the  Pacific  Light 
X-  Power  1  orporation,  the  Southern  California  Edison  1 
pan)  and  the  Los  Angeles  Gas  &  Electric  Corporation.  The 
two   first  u.iui,,|   companies   di  amount   ot 

energy  outside  I  os    Angeles  a-  well  as  in  y,  and 

the  last-named  company    confim  lectrical  operations 

entirel)  within  the  limits  of  the  cit)  "i  l  os  Ingeles.  Nat- 
urally there  lias  been  much  anxiet)  among  the  cit)  officials 
and  the  officers  of  the  gem  rating  companies  as  to  bow  the 
city's  electrical  energy,  to  be  generated  1I01  the  aqueduct, 
should  be  distributed.  During  the  past  two  years  frequent 
meetings  and  discussions  have  been  held  between  th< 
representatives  and  the  representatives  of  thi 
central  station  companies,  and  at  an  early  stage  it  developed 

thai    whereas    thi  willing    to    lake    the    aqueduct 

energy  from  the  cit)  upon  a  f.or  basi^  and  distribute  it  over 
theii  own  Inns,  the  cit)  offii  ials  weri  1  ipinion 

that    tin-   cit)      llOltld    purchase    Slicll      - 

distributing   osteins  as   it   might   di  listribute  the 

aqueduct  energ)    itsell       Finall)    thi      1  ig  companies 

were  asked  to  set  prices  on  their  distribution  systems  in 
I  os  Angeles,  rhis.  because  ><i  the  restrictions  in  the  trust 
deeds  securing  the  various  bond  issues  on  their  properties, 


the  companies   were  unable  to  do,   and   this  condition  was 
explained  to  the  city  ofl  latter,  however,  would 

not  accept  the  explanations  as  suffic 

It  ha  1  the  lhrcc  com" 

panics  in  question  that  the  aqueduct  energy  would  be  cheap, 
because  it   is   practical;  let,  and  that  the  pi 

of  Los  Angeles  should  have  the  full  advantage  of  it. 
believed  that  if  a  proper  agrei  mi  nt   were  made  between  the 
city    and    thi  the   city    could    sell    its   electrical 

.   at  wholesale,  and  the  citizens  could  have  it  distrib- 
uted to 

cost  as  the  city  could  do  itself,  for  the  Mayor  and  Council 
could   fix   the  price  at   which   the  energy   would  be    .• 
saled  to  the  companies,  and  the  Hoard  of  Public  Util 
appointed  by  the  Council,  would  fix  .vhich 

the  energy  would  be  disposed  <■!    '  :->ers  in  the 

city. 

Finally,  the  companies  made  the  following  four  definite 

To   purchase   the   aqueduct    1  from 

$750,000  per  year  upward — according  to  the  amount 
oped.     (2)  To  become  the  distribu- 
ting  price   for  thi-  pon  the  basis 
Of  the  .1111,1  11                          distribute.!,  the  cit  recti)" 
with  tl 

(3)     I  present  distribut  to  the  city 

upon  a  satis  1  :  '  To  handle 

the  aqueduct  energy  on  a  partn<  1 

The  present  city  administrati 
contended  that  the  companies  must  sell  their  lull 
out  of  the  city  or  the  city  would  put  in  its  own  distributing 
system.     The  City  Council  would  not  submit  the  proposals 
made  by  the  companies  to  the  people  but  decided  to  call  a 
I,, ,ni]    election    and    submit    to    the    citizens    the    qui 
win  -tin  r  ,,r  not  the  city  should  bond  itself  for  $6,500,000  to 
put  in  an  electrical  distribution  system  which  would  paral- 

sting  lines.  ral  postponements  it  was 

cided  to  hold  the  election  April   15.  and  at  the  same  time 

.    mostly    for    other    aqueduct    matters. 
submitted,    the    total     amount    under    consideration    being 
$17,600,000. 

MOV!  MINI      loll 

The  majority   oi   the  business  men  of    i  were 

plainly   against    th 

believing   that   the   expenditut  H    the 

present  time,   if  at  all  :ation 

formed,   with   the   idea   of   investigating   tl 
each   oi   the   eight   bond 

-  and  to  make  recommi : 
iug  held    Ian.  J.?.    [QI3 

t  the  eight  propOS 

With  regard  to  the  proposal  for  $6,500,000  •>: 
an  electric  distributing  system,  tin  Education 
tion's  recommend 

be  the  consensus  of  opinion  that  it  will  be  wisi 
electrical   I  I 

to   furnish   light    ami   power   ;  ppor- 

tunitii 

will   at   once  materi all) 

with  the  riuht   vested   in  thi    ■ 

the  compani 

pie  pr 

would   ace; 

without  any  burden,  or  by  tl 

of  th< 

amount  of  bon  Is  for  tl 

time  and   can   an 
which    Fi 

lighting  distribut- 
ing system  " 
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Educational  Campaign  of  Electric  Companies 

The  electric  companies  did  not  commence  a  campaign 
of  education  until  about  three  weeks  before  the  date  finally 
fixed  for  the  election.  In  Los  Angeles  there  are  three 
morning  papers  and  two  evening  papers.  Two  of  the  morn- 
ing papers  were  opposed  to  the  power  bonds,  but  not 
actively ;  one  morning  paper  was  aggressively  in  favor  of 
the  bonds;  both  evening  papers  were  in  favor  of  the  bonds 
and  were  somewhat  bitter  against  the  lighting  companies. 
In  the  three  morning  papers  and  one  evening  paper  daily 
electric  talks  were  published,  paid  for  by  the  companies, 
and  these  were  of  undoubted  value  from  an  educational 
standpoint.  Other  literature  was  published  and  mailed  to 
voters,  pointing  out  certain  conditions  surrounding  the  issue 
before  the  people.  One  of  the  companies  mailed  to  each 
of  its  45,000  customers  in  Los  Angeles  a  letter  containing 
a  straightforward  statement  of  the  whole  matter,  in  as  few 
words  as  possible.  Many  consumers  took  the  trouble  to 
send  replies  to  the  effect  that  they  agreed  with  the  com- 
pany's stand  and  that  they  would  use  their  influence  to 
oppose  the  approval  of  the  bonds.  The  letter  read  as 
follows : 

"To  Our  Consumers :  A  bond  election  is  to  be  held  in 
Los  Angeles  on  Tuesday  next,  April  15,  and  one  of  the 
things  to  be  considered  is  whether  or  not  the  city  will 
expend  the  sum  of  $6,500,000  for  an  electric  distribution 
system. 

"The  Southern  California  Edison  Company  has  always 
been  frank  and  fair  with  its  customers  and  has  consistently 
endeavored  to  be  worthy  of  their  confidence.  The  com- 
pany is  not  in  politics  and  has  no  desire  to  enter  that  field. 
But  this  bond  election  is  of  great  importance  to  the  city,  to 
the  company  and  to  you  as  taxpayers,  and  for  this  reason 
we  now  give  you  some  undeniable  facts,  which  you  are 
asked  to  consider. 

"1.  The  electric  companies  now  supplying  Los  Angeles 
have  a  combined  distribution  system  which  amply  takes 
care  of  all  parts  of  the  city.  The  proposed  bond  issue  for 
a  distributing  system  is  not  sufficient  to  supply  more  than 
two-thirds  of  the  city's  present  needs. 

"2.  The  electric  companies  have  made  four  definite  pro- 
posals to  take  all  the  energy  generated  on  the  aqueduct  as 
soon  as  it  is  ready  for  delivery,  viz:  (a)  To  purchase  the 
energy  at  a  fair  price;  (b)  to  become  the  distributing 
agents  of  the  city;  (c)  to  lease  the  existing  distributing 
system  to  the  city;  (d)  to  handle  the  aqueduct  electricity  on 
a  partnership  basis.  The  acceptance  by  the  city  of  any 
one  of  the  above  proposals  means  that  the  city  would  im- 
mediately receive  a  large  income,  available  for  the  reduc- 
tion of  expenses. 

"3.  You  are  aware  that  taxes  are  high  in  Los  Angeles. 
The  proportion  of  the  tax  levy  at  present  applicable  to  in- 
terest on  bonds  and  sinking  fund  is  64  cents  on  $100.  If 
the  additional  power  bonds  of  $6,500,000  are  voted,  the  rate 
will  be  raised  to  75  cents  on  $100.  But  if  these  bonds  are 
defeated  and  any  one  of  the  offers  made  by  the  electric 
companies  is  accepted,  the  large  income  made  available 
from  the  sale  of  energy  will  be  equivalent  to  a  reduction 
of  the  present  rate  from  64  cents  to  45  cents  on  $100.  In 
other  words,  the  difference  to  you  as  taxpayers  by  defeat- 
ing the  power  bonds  will  be  30  cents  on  $100. 

'An  argument  has  been  put  forth  that  voting  these  bonds 
would  place  the  city  in  position  to  reduce  rates  for  electric 
service,  granting  two  years  for  the  installation  of  the  sys- 
tem and  development  of  the  business.  Owing  to  the  con- 
tinued growth  of  Los  Angeles  the  city  administration  makes 
some  reduction  in  rates  almost  every  year,  and  these  re- 
ductions seem  likely  to  continue  under  present  conditions. 

"4.  By  defeating  the  power  bonds  you  will  prevent  youi 
streets  from  being  encumbered  with  two  lines  of  poles 
where  one  line  is  sufficient. 

"Vote  against  the  proposed  power  bond  issue  of  $6,500,- 
coo  and  reduce  vour  taxes.     Then  combine  aqueduct  energy 


and  the  companies'  distributing  systems  and  make  reduced 
rates  a  certainty.  Remember  the  city  is  in  a  position  to 
regulate  the  wholesale  price  it  shall  receive  for  the 
aqueduct  energy  and  also  the  price  at  which  it  shall  be 
resold  to  the  consumers,  and  any  arrangement  along  the 
lines  we  have  suggested  need  not  necessarily  be  permanent, 
but  it  is  well  worth  trying  for  a  few  years." 

The  effectiveness  of  the  campaign,  which  was  conducted 
by  the  companies  along  frank  and  clean  educational  lines, 
may  be  judged  by  the  result.  Under  the  city  charter  a 
two-thirds  vote  is  necessary  to  approve  bond  issues.  A 
total  vote  of  approximately  52.000  was  cast  in  connection 
with  the  power  bonds,  and  the  movement  was  defeated  by 
about  4000  votes. 


Commercial  Section  Features  at  the  Chicago 
Convention 

At  the  meeting  of  the  executive  committee  of  the  Com- 
mercial Section  of  the  National  Electric  Light  Association 
held  at  the  Hotel  Sherman  in  Chicago  last  week  several 
matters  of  importance  were  discussed  and  the  program  for 
the  convention  was  finally  passed  on.  In  addition  to  reports 
from  the  standing  committees  on  finance,  publications  and 
membership,  printed  reports  will  be  made  by  the  following 
committees :  Electrical  salesman  handbook,  Mr.  E.  L.  Cal- 
lahan, Chicago,  chairman;  electricity  on  the  farm,  Middle 
States,  Mr.  C.  W.  Pen  Dell,  Chicago,  chairman;  Eastern 
States,  Mr.  J.  C.  Parker,  Rochester,  chairman ;  wiring  of 
existing  buildings,  Mr.  R.  S.  Hale,  Boston,  chairman:  ice 
and  refrigeration,  Mr.  G.  H.  Jones,  Chicago,  chairman : 
electrical  merchandising,  Mr.  T.  I.  Jones,  Brooklyn,  chair- 


N.    E.    L.    A.    BUTTON    FOR    COMMERCIAL    SECTION 

man;  steam  heating,  Mr.  S.  M.  Bushnell,  Chicago,  chair- 
man; advertising,  Mr.  J.  R.  Crouse,  Cleveland,  chairman; 
education  of  salesmen,  Mr.  George  Williams,  New  York, 
chairman,  and  short  cuts  in  executing  customers'  orders, 
Mr.  G.  C.  Holberton,  San  Francisco,  chairman.  Addition- 
al features  will  be  a  lecture  by  Mr.  M.  Luckiesh,  of  Cleve- 
land, on  "Light  and  Art"  and  a  talk  by  a  prominent  citizen 
of  Chicago.  Headquarters  of  the  Commercial  Section  at 
the  convention  will  be  established  in  one  of  the  exhibit 
spaces  in  the  basement  showroom  of  Medinah  Temple. 

A  distinctive  N.  E.  L.  A.  button  has  been  designed  for 
members  of  the  Commercial  Section  as  shown  herewith,  the 
ring  shown  in  black  in  the  engraving  being  blue,  the  letter- 
ing gold  and  the  rest  of  the  button  white.  There  will  prob- 
ably  be  four  sessions  of  the  Commercial  Section,  and  these 
will  be  held  in  a  large  tent  with  ground  dimensions  of  50 
ft.  by  85.  ft.  erected  on  the  lawn  west  of  the  Temple  build- 
ing. This  tent  will  seat  approximately  700.  It  is  expected 
that  the  attendance  at  the  Commercial  Section  sessions  will 
be  so  large  that  room  can  be  provided  only  by  this  means. 
The  general  assembly  room  of  the  Temple  will  be  in  use 
for  the  general  sessions  of  the  convention,  and  there  are  no 
other  quarters  in  the  Temple  considered  large  enough  to  ac- 
commodate the  expected  attendance. 


Activity  of  the  Jovians 

The  present  administration  of  the  Jovian  Order  with 
Mr.  Frank  E.  Watts,  of  New  York,  as  Jupiter  and  Mr.  Ell 
I  .  Bennett,  of  St.  Louis,  as  Mercury,  is  a  very  active  and 
energetic  one.  From  Oct.  16,  1912,  to  April  1,  1913,  1590 
new  members  were  initiated  into  the  order,  which   passed 
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the  10,000  mark  on  March  29.     Howi  ..  r,  even  this  n 
progress  docs  not  satisfy  the  energetic  officers,  and  th( 
urging  the  necessity  for  extra  efforts  during  tin    month  of 
May.      Future    rejuvenations    now     definitely    set     at    this 
writing,  with   names  of    the    itati    men    in   chargi     are  as 
follows:     April  29,  Pittsfield,   Mass.,  Mr,   E.  F.  Ge,hrl 
May  8,  Oklahoma  I  ity,   Mr,    W,   J.   Laufenburghl   M 
Austin,    Tex.,    Mr.    A.    !•'..    Hancock;    May    22,    Galveston, 
Tex.,  Messrs.  A.  J.  Binn      P    Loyd   Lewis  and  I  liarles  L. 
Martin;   May  23,  St.  Louis,  Mr.   F,   !->.  Beardslee;  May  24. 
Erie,  Pa.,  Mr.  R.  B.  McClain;  Juni    , 
('.  Richards;  June  4,  Louisville,  Mr.  C.  A.  Klemm;  J 
Pittsburgh,  Mr.  M.  Frank   Knapp;   fune   17.  Cedar  Point, 
(  duo,  Messrs.  A.  E,  Loeb  and  M.  1 1    Moffett. 


Convention  of  Missouri  Electric  Association  at  Kan- 
sas City 

Mr.  J,  E.  Horsh,  business  managi  City  1  ighl  & 

'I  raclion    I    1  •  1 1 1 1  • : 1 1 1  s     1. I     '-•  daha       M' 

the  Mi  ouri  I  lectric,  Gas,  Street  Railway  and  Water  Works 
Association,    presided    at    the    seventh    annual    convention 

of  this  association,  held  in  thi    House   al    K 

(  ity,  Mo.,  on  April  17,  18  and  10.  In  his  address  Mr. 
Horsh  spoke  in  very  complimentary  terms  of  the  services 
rendered  th<  association  by  Mr.  P.  A.  Bertrand,  the  past- 
pn    "lent,    who   resigned   previ  of   the 

nive  committee  at  St.  Louis  in  January.  Mr.  Bert- 
rand, it  was  stated,  resigned  bei  Fell  thai  he  had 
Bevered  Ins  connection  with  thi  ion  when  he  left 
the  Jefferson  City  1  .ight,  1  teal  i  ty,  of  which 
he  was  manager,  to  go  to  another  St: 

rhorough  organization  of  the  Mi  1  iation  was 

recommended  in  the  vice-president's  address,  with  a  view 
toward  de\  eloping  e\  erj   phase  of  industi  ted  by 

its  name.    Special  efforts  will  be  made  to  covi  1  the  subjects 
hi  gas  and  water-works,  as  man)  of  the  membei     in   intei 
ested  in  roinliiii.it ii m  properties.     Wiih  this  idea  in  view  a 
committee  consisting  of  Messrs.   Herman  Spoehrei   of  Si. 

Louis,    I      E,   Murray  of  Louisiana,   Mo.,  and   R.  J.    frvi 

Moberly,  Mo.,  was  appointed  to  prepare  .1  program  for  the 
mi  1  convention  covering   all   subjei  allied   with 

the  industries  in  winch  the  members  are  interested.     I 
est    in    electrical    subjects   will    not  d,   as 

was  evidenl  from  the  program,  More  attention  will  be 
directed  toward  practical  topi<  I  to  small  stations 

at  future  conventions,  and  special  stress  will  be  laid  on 
in'       policii        nd   labor  costs.     Committees   will    bi 

pointed    to   keep   in   close    touch    with    all    State   and   municipal 

matters  concerning  public  utilities.    Hie  hope  was  ex| 

that   this  association   would   bet  filiated  with 

the  Xat ional  I  lei  it k  I  ighl  Associal 

l  wo  papi  rs,  which  iared  b)    Mr.   |     V    1  ielzer, 

ot  the  Wagnei    1  lectric  Company,  and  Prof,  I  .  I  .   H 
brand,  dean  of  engineering  al  thi    1  1    Missouri, 

respectively,  were  read  at  the   ifti  on  the  firs! 

<  1. 1  \  1  it'  the  convention. 

Mm. 1  l-l'n  vsi     Mi 

Mr    l  .   fohnson,  of  the  Wagnei    Electric  Manufacturing 

Company,  read  Mi.  Gelzer's  paper,  which  was  entitled 
"Solving  the  Small  Users'  Problem."  The  paper  was  an 
exposition  on  the  merits  of  single  phase  motors,  particu- 
lar!) as  applied  to  smaller  installations.  Figures  were 
given  show  oil;  the  saving  on  the  original  transformer  and 
meter  investment  and  on  the  transformer  losses  at t t 
to  the  use  ol  single  phase  instead  of  polyph; 
The  relative  disturbing       ei  ingle  phase  versus  poly- 

phase motors  on  transmission  hues  was  discussed,  and  the 
m  the  pov  ei    factoi  was  noted 

In    the    discussion    of    the    paper    inquiries    as    to    the    per- 
formance   of    the    unit)    pi  or    motor    manufactured 


by  the  Wagni  1  comp  by  Messrs.  k.  J.  Irvine 

and  J.  0.  Macfarlane.     The  advantage  of  the  unity-p 
factor  motor  as  a   condenser  on   the   line  oned 

because  of  its  In  reply  it  was  said  that 

if   the  los  in  one  case  offset  the  gain  in  the 

other    the    saving    in    transformer    investment    installation 
and  transformer  losses   ivould   show   in  fa 
phase  motors. 

Than 

Prof.    Hildebrai  m   small  transformer  substa- 

tions was  read  by  Mr.  R.  K.  McMasters.  r  out- 

lined a  means  wh<  dong 

tension  transmission  lines  can  be  supplied  with  energy 
with  profit  to  the  centr.i  nying 

the   paper   were  c  the   initial    ii 

1  with  the  instal- 
lation of  st.  1  muni- 
ties  coi                                 '    amounts  r  and 
tations  designed   for  manual  and  n 
ol  were  represented  by  different  cm 
of   thi                                                 town   which  enabli 
equitable  charge   per  kilowatt-hour  to  be  determine 
a 
From    the    figures    given,    it    appears    that    ii 
indoor    Step-down    Substation    is    entirely    I 
installation     for     suppl;  mers 

o  kva  or  Ii 
leva  outdoor   substation   can    successfully  compete   with   a 
tation  in   producing  returns  to  the  central 
station. 

Several   representati  inies  supplying  energy 

throughout  rural  distrii  iri  took  part  in  the  dis- 

011.      Mr.    P.    W.     Markham,    superintendent    of    the 
Brookfield    I  I  Light    i  ompany,  spoke  of 

promising    rural    districts    in    Missouri   which   are   rapidly 
being   supplied    with    electricity    from   the   company's   lines. 

Mr.   Paige,  of  the  General   I  lectric  Company, 
the    new    pi  iit.il.ii       tep-d  which    are 

in  connecting  rural  distribution  lines  with  high-tension 
mission   lines    in    which    the   potential    reaches    70,000 

White   River   Di 
The  morning  session  on  April  t8  by  an  illus- 

trated   lecture    on    the    "Hydroelectric 
White  River"  hv   Mr    T.  0.  Kennedy,  of  the  White  River 

1  (instruction   t  omp.mv .      An 
given  in  a  subsequent  is 

M  v\ 

Mr.   F.   B.  1   In  a. 
an  illustrated  lecture  on  terial 

to  the  finished  product 

through     I  'tab    and    the    Copper    m  I 
together   with   exterior   and   interior   views   (if   the    W 
Electric  1  ompan  1  the 

lecture.     A   few    figures  on  the  cost  of  mining 
the  expi  ected  with  the  W 

i>  en. 

1014 

At    the    i  • 
tnitte. 

and   J.  R.  Woodfi 
the     lot.}    1 
Keokuk   In. 
The    M 

c.     The  tr 

•1   the 
night  on  thi 
on    the    return. 

Ma)  "   ■ 

sequi  • 

lit,    sess  order  that  all  of  the  mem- 
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toers  attending  might  take  advantage  of  the  automobile  trip 
around  the  scenic  Cliff  Drive  and  other  boulevards  of 
Kansas  City. 

Banquet 

In  the  ev.ening  a  banquet  was  held  at  the  Coates  House, 
at  which  several  members  of  the  senatorial  committee  on 
■conservation  of  water-powers  and  of  the  state  utility  com- 
mission were  guests.  Mr.  William  Hand  was  toastmaster. 
Mayor  Jost  of  Kansas  City  expressed  his  views  on  munic- 
ipal and  corporate  ownership  of  public  utilities.  Although 
lie  does  not  believe  in  municipal  ownership  of  public  utili- 
ties in  general,  he  does  believe  that  such  utilities  should  be 
put  in  charge  of  the  city  when  a  corporation  takes  advan- 
tage of  the  citizens.  Senator  Bronson  and  Senator  Haw- 
kins each  gave  a  short  informal  talk. 

Electricity   in   Agriculture 

Mr.  E.  P.  Edwards,  of  the  General  Electric  Company, 
gave  an  interesting  talk  on  electricity  as  a  factor  in  pro- 
gressive agriculture.  In  speaking  of  the  investment  and 
expenses  connected  with  the  operation  of  various  farm 
machines,  he  said  that  he  believed  it  was  the  duty  of  agri- 
cultural schools  and  the  United  States  Department  of  Agri- 
culture to  establish  a  bureau  which  would  compile  data  on 
the  cheapest  methods  of  operating  apparatus  used  on  farms 
Only  in  this  way  does  he  believe  that  farmers  will  promptly 
accept  electricity  as  their  motive  power. 

In  the  absence  of  such  data,  the  General  Electric  Com- 
pany has  conducted  tests  on  numerous  farm  machines,  the 
results  of  which  show  the  advantage  of  electricity  over 
other  motive  powers.  Comparative  tests  for  determining 
the  relative  costs  of  manual  labor,  work  dene  by  horses 
and  electric  motors  show  that  for  manual  labor  the  cost 
is  88  cents  per  hp-hr.,  for  work  done  by  horses  8  cents  per 
hp-hr.,  and  for  electrical  service  5  cents  per  hp-hr.  It  is 
estimated  that  an  installation  of  15  hp  in  motors  will  do 
the  work  on  an  average  farm.  A  saving  of  from  3  to  5 
cents  can  be  realized  per  bushel  of  grain  if  electrically  oper- 
ated machinery  is  used. 

In  the  interesting  discussion  which  followed  the  presenta- 
tion of  this  paper  Messrs.  Howard,  Horsh,  Lee,  Henderson, 
Horan,  Forest,  Long  and  Woodfill  took  part.  The  pre- 
vailing opinion  seemed  to  be  that  while  it  does  not  pay  to 
install  a  single  15-hp  motor  on  a  transmission  line,  several 
such  installations  in  a  group  would  prove  profitable.  It 
was  suggested  that  a  demonstrating  farm  ec|uipped  through- 
out with  electrical  apparatus  be  established  near  the  central 
station  yet  not  too  far  to  be  out  of  visiting  distance  for 
prospective  farmers.  Electric  lamps  on  farms  are  not 
found  a  profitable  load  to  the  central  station  unless  accom- 
panied by  a  motor  load. 

Mr.  Lynton  T.  Block  explained  the  relations  of  the  Utili- 
ties Indemnity  Exchange  with  public  utilities  in  eliminating 
the  profit  made  by  old-line  insurance  companies.  Several 
members  of  the  convention  commended  the  exchange  as  a 
result  of  the  prompt  settlements  made  on  different 
occasions. 

As  a  result  of  the  talk  by  Mr.  Block  the  following  reso- 
lution was  brought  before  the  association  and  adopted : 
"Resolved,  That  this  association  recommend  to  its  members 
that  they  join  the  Utilities  Indemnity  Exchange  and  thus 
obtain  for  themselves  and  afford  to  others  the  benefits  of 
co-operation  in  the  matter  of  liability  protection." 
New  Officers 

Reports  submitted  by  the  committee  on  resolutions  and 
nominations  were  accepted,  and  Messrs.  J.  E.  Harsh  of 
Sedalia,  Mo.;  C.  L.  Clary  of  Sikeston,  Mo.,  and  F.  D. 
Beardslee  of  St.  Louis  were  elected  as  president,  first  vice- 
president  and  secretary-treasurer  respectively. 

Mr.  J.  E.  Horsh,  president-elect  of  the  Missouri  Electric, 
Gas,  Street  Railway  and  Waterworks  Association,  dis- 
played, when  Mr.  Bertrand  resigned  in  January,  his  wide- 
awake attitude  and  ability  to  put  the  association  on  a  par 


with  any  similar  association  in  the  country.  The  substance 
of  his  address  as  presiding  officer  at  the  Kansas  City  con- 
vention is  illustrative  of  his  progressive  qualities. 

In  1904  Mr.  Horsh  was  employed  by  the  Denver  Gas  & 
Electric  Company  as  meter  man.  He  remained  in  the  em- 
ploy of  this  company  for  several  years,  being  promoted  to 
the  business  department.  From  1908  until  December,  1912, 
he  occupied  the  position  of  contract  agent  with  the  Empire 
District  Electric  Company  at  Joplin,  Mo.  Since  that  time 
he  has  been  employed  as  new-business  manager  of  the  City 
Light  &  Traction  Company  at  Sedalia,  Mo.  During  his 
career  he  has  been  connected  with  H.  L.  Doherty  &  Com- 
pany, of  New  York  City. 

Trolley  Trip 
The  1912  convention  was  brought  to  an  enjoyable  close 
by  a  trip  over  the  1200-volt  direct-current  interurban  line 
from  Kansas  City  to  Excelsior  Springs.  A  special  car 
chartered  for  the  occasion  stopped  at  Liberty,  Mo.,  where 
luncheon  was  served  at  the  local  hotel.  After  a  short  stop 
at  the  Springs  the  party  returned  to  Kansas  City. 


Pittsburgh   Meeting  A.  I.  E.  E. 

A  meeting  of  the  American  Institute  of  Electrical  En- 
gineers was  held  under  the  auspices  of  the  committee  on 
electricity  in  mines,  in  co-operation  with  the  Pittsburgh 
Section,  at  the  Fort  Pitt  Hotel,  Pittsburgh,  April  18-19. 
About  300  members  and  visitors  were  present.  On  the 
evening  of  April  18  an  informal  dinner  was  held,  at  which 
local  Chairman  E.  L.  Farrar  presided,  and  President 
Ralph  D.  Mershon  made  a  few  remarks  advocating  in- 
creased activity  among  the  local  sections.  A  series  of 
moving  pictures,  entitled  "From  Mine  to  Molder,"  was 
also  shown,  accompanied  by  an  explanatory  lecture. 

At  the  opening  of  the  session  on  April  18  President  Ralph 
D.  Mershon  called  attention  to  the  increasing  activity  of 
the  Institute  and  the  need  for  larger  revenue.  He  out- 
lined several  plans  which  are  under  consideration  for  re- 
ducing the  outlay  incident  to  the  publication  of  papers  and 
proceedings.  The  present  meeting,  he  said,  was  the  first 
held  under  the  auspices  of  the  new  committee,  and  each 
additional  committee  and  new  line  of  work  taken  up  means 
greater  expense.  He  suggested  that  it  should  be  the  spe- 
cial function  of  the  sections,  and  not  of  the  main  body,  to 
increase  the  membership,  and  thereby  the  revenue,  of  the 
Institute.  President  Mershon  turned  the  conduct  of  the 
meeting  over  to  Mr.  George  R.  Wood,  chairman  of  the 
committee  on  use  of  electricity  in  mines,  who  presided 
throughout  the  sessions. 

The  papers  by  Mr.  H.  C.  Eddy  on  "Purchased  Energy  in 
Coal  Mines"  and  by  Mr.  C.  W.  Beers  on  "Central  Station 
Energy  for  Coal  Mines"  were  then  presented  by  the 
authors. 

Purchased  Energy  in  Coal  Mines 

This  paper,  by  Mr.  H.  C.  Eddy,  presents  a  comparison 
between  relative  costs  of  electric  energy  for  coal-mining 
purposes,  as  between  that  purchased  from  the  central  sta- 
tion and  that  generated  in  an  isolated  plant  at  the  mine. 
The  conditions  incidental  to  the  industry  are  shown  to  be 
such  as  to  produce  an  exceptionally  poor  load-factor.  The 
demand  varies  greatly  within  a  single  day  and  the  average 
working  time  per  day  is  less  than  sixteen  hours.  The 
average  number  of  working  days  per  month  is  between 
fifteen  and  twenty,  and  the  annual  load-factor  is  very  low. 
Altogether  there  is  a  considerable  portion  of  the  year 
when  the  equipment  necessary  to  an  isolated-plant  power 
source  would  he  idle,  causing  the  actual  output  to  carry  a 
very  high  fixed  charge  per  kilowatt-hour  generated. 

The  advantages  which  are  claimed,  to  attend  the  pur- 
chase of  energy  are  summed  up  as  reduction  of  fixed 
charges  on  the  investment,  reduction  of  actual   operating 
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costs,  cutting  down  of  distribution  losses,  increase  in  output 
of  mining  machines,  increased  flexibility  of  energy  supply 

system,   redi ">    labor   for  attendance,  elimination   oi 

high  maintenance  and  repair  expense  on  generating  equip- 
ment, co  i perintendence  reduced,  liability  decree 

insurance   again  I    constantly  increasing   <  sts   ob- 

tained through  term  contracts  at  fixed  rates,  and  finally  ad- 
ditional coal  mad.   available  tor  sale. 

'    i     .  i  r  '  i     STA1  I o.n     lv.  i  i  ■    ,     FOR  <    '  ! 

After  devoting  somi      paci    to  a  preliminary  study  0 
condition  i  whii  h  mal  i    d<   ii  abli    the  pure!  ntral- 

station  energy  for  coal  mining  op<  ration  ,  Mr.  ( 
outlines  the  points  considered    in   negotiating    foi     mch    a 

supply  cor  the  Lehigh  Vallej  '  oal  i  pan;       rh<    i    points 

were,  in  the  order  given,  basis  on  whii  h  uld  In- 

paid  for,  territory  covered  by  contract,  location 

consuiupii mi  i,  deliver)      oltage,  power  and  poii 

deliv ery,  ma ximum  demand  i  h  irgi 

and  rating  connected  load,  rating  ol 

method    of    determining     load  Eai  tor,    pole  line    i  I 

power-factor,  explanation  of  terms,  and  di 

stitutes  a  substation, 

A    contract    of    this    kind    was    eventually    made,    and    the 

author  closes  his  paper  wiih  a  statement 

i      in  which  the  sen  ice  « as  found  ad  to  the 

mining  operators.     Among  others  the  following  seemed  to 
carry   the    must    weight:      Promptness    and    reliability    of 
ervio  ;  <  oal  thai  would  have  been  used  in  a  boiler  pi 
the  mine  was  rendered  available  for  sale;  the  added  worrj 
of  operating  a  power  plant  wa 

means  foi  operating  isolated  equipment  was  furnished; 
and.  finally,  additions  to  the  power  equipment  were  more 
readily  approved,  since  increased  power-plant  costs  did  nol 
appeal  in  the  estimate. 

Discussion 

[n  the  discussion  of  thi   papei     Mr.  George  H.  Moi 
[erred   to   the    recent    law    enacted    in    <  'hio   limiting    the 

potential   used   in   mines  to   250   volts.      lie   thought   tin 

probabl)  too  high  and  that  the  potentials  in  general  use 
throughout  the  mini     po    iblj  should  nol l  50  volts, 

Mr.  K.  A.  Pauly  called  attention  to  the    team  and  fuel 
consumption  as  brought   out    in  the  paper  oi    Mr, 
Fuel   is  only  .me  ol    thi    items  entering   into  the  cost   of 
energy,  and  low-priced  fuel  is  nut  necessarily  the  mo  I 
nomical.    The  steam  equipment  in  a  mint  ir  and 

depreciation,  whereas  the  efficiency    ol    an   1 
vanes  but  slightly  \\  ith  agi 

Mr.  1  D,  Dreyfus  in  a  written  communication  called  at- 
tention to  the  rapid  growth  of  eleetnealK  equipped  mines 
in  a  limited  time.     The  authors  personal  observation  had 

shown      over     200     coal     companies      using      central-station 

energy,  and  he  felt  this  to  be  but  a  small 

whole. 

Mr.  Partridge  thought  that  the  figure  of  8  mills  given 
by  Mr.  Beers  might  represent  the  co 

kw    station,   hut    he   believed   the   low  figure    for 

w  hich    eiiei  gj    COUld   be   sold   at    au\     ; 
cents    per    kw    In. 

Mr.  II.  C.  Eddy  stated  that  in  his  opinion  the  low  rate  of 
s  mills  was  possible  because  of  the  diversity-factor  of  the 
load,  and  Ins  company  is  willing  to  take  contracts  on  that 

basis. 

S  VF1  Gt    \i;i'i  KGT1        I  ■  '.I  11  v    IN    \! 

ingers  incidental  to  electricity  in  mining 

work  are  given  by   Mr,   II.   II.  I  lark  as  accidents  arising 

from  shl  cks,  tires  and  explosions.      The  conditions  of  limited 

working  space,  darkness  and  necessarily  bare  wires,  quite 
eomiii  uch  as  to  favor  many  accidents  of 

the  fust  mentioned  nature,     balls  of  roof,  the  blow; 

sparks  from  trolley  wheels  and  commutators,  and 
even  heat  from  incandescent  lamps,  may,  an)  1  f  them, 
under   the   right    conditions,    lead   to   mine   tires.      Accidents 


due  to  premature  ignition  of  explosives  by  electrical  means 
may  be  divii  >e  occurring  through  the 

action  of  electric  currents  on  the  ex 

incident    to    electric    action    on   detonators.      Discussion   oi 
these  factors  leads  up  to  the  following  suggestion 
guarding  in  connection  with  the  use  of  electricity  in  mining 
work:    Remove  contributory  causes;  remove  from  the 
ity  of  electrical  apparatus  all  combustibles;  confine  the  elec- 
tricity to  its  proper  path;  where  it  cannot  be  entirel) 
fined,  to  limit  its  area  of  ac. 

finally,  in -are  a  high  factor  of  safety  by  careful  sell 

Lterial    and    apparatus,   by    installing   equipment    in    a 
Strii  tl  lent    and    thorough    in- 

spection, and  by  maintaining  it   in  it   all 

times.     In  cli  sing,  brii  I 

0f  in.  'ric  miners" 

lamp 

ission 
After     thi 

medical  director  of  the   Westinghouse   Electric  &   Manu- 
facturi  ed  to  make  some  remarl 

resuscitation  what 

,s  1,,  ire  method,  stat- 

ing that    thi  r   than   any    mechanical    1 

lired  no  apparatus  what) 
Mr.    I.    S,   Jenks    said   he   instructs   all    hi-    mi 
:  at  ions  in  the  Scb 
tation.     I  ach  one  also   reci  i  1 
dermics  and   instl 
ever,  did  nol  approve  of  the 
physician.     At  the  conclusion  of  thi 

gave  a  de stration  of  the  principles  of  first 

emplified  by  the  Schaefer  method,  with 

Further  d 
sion  of  Mr 
\\ .  1  .  Dickinson,  Graham  Bright  and  L.  R 

A I   I  1  l;\  \  1  1     I     I 

Problems  in  connection  with  electric  drive  fi  r  mini 
are  discussed    in   tins   paper  by    Mr.    F.  I  he 

subject    is  divided   into  two  mam  hi 
and  adjustable-speed  drives,  of  which  the  formi 
over  rapii  only  occasional  importance.    Adjustable- 

speed    drives     ire    treated    under   several  ■■riling 

nature  of  the   particular  set  The 

ol   changeable  pulleys  in  connection   with 

Speed  died    a    makeshift    arrangement     at 

Rheostatic   control   of  a   variable-speed   n 
id,  but  is  not  efficient  ai 

Speed    under    certain    C01  tmilti- 

or    tour   definite 
and  this  system  1 
control   it   desired.     Where   tl 

be  used,  and  a  develi  pmi  n(  n  the 

singli 

disadvantages    which    limit 

probh 

deficit  • 

can  be  obtained  from  a  - 

with  a  high 

the  ran 

where 

of  the  - 

shifting 

This  mach 

inanip 

•  a  that  tin 
small   ground    foi 
for  eithi  drive. 


8/2 


ELECTRICAL    WORLD 


Vol.  6i,  No.  17 


Discussion 

In  the  discussion,  Mr.  Beers  said  the  title  of  the  paper 
was  misleading  in  that  it  dealt  with  motors.  The  speaker 
■said  a  fan  should  be  run  at  its  maximum  efficient  peripheral 
speed,  and  that  it  is  not  a  good  idea  to  put  change  of  speed 
under  control  of  a  man  not  directly  under  the  superintend- 
ent. The  displaced  air,  he  maintained,  should  be  the  meas- 
ure of  the  power 'to  be  expended.  Constant-speed  motors 
are  proper  for  this  work  and  the  great  advantages  of  sim- 
plicity and  ruggedness  possessed  by  the  squirrel-cage  motor 
should  be  capitalized.  Mr.  W.  Sykes  mentioned  other 
schemes  which  he  had  suggested  for  this  work  and  called 
attention  to  the  fact  that  little  supervision  is  given  to  a 
fan  in  the  mine.  The  schemes  proposed,  he  said,  are  of 
European  origin  and  demand  considerable  attention.  The 
speaker  believed  that  two  speeds  will  meet  all  condi- 
tions of  mine  fans,  and  these  can  be  obtained  by  two-speed 
motors  or  by  changing  pulleys.  Mine  fans  are  generally 
belted  on  account  of  the  low  speed  required  so  the  latter 
method  can  be  used  easily.  The  practice  of  adding  a  three- 
phase  commutating  motor  can  only  be  justified  by  experi- 
ence. Chairman  Wood  did  not  think  the  scheme  was  pro- 
posed as  a  panacea,  but  there  are  places  where  such  an  in- 
stallation is  justified.  Messrs.  G.  Bright,  Meyer-Delius, 
Oschman  and  Fast  also  joined  in  the  discussion. 

Owing  to  the  pressure  on  our  columns  this  week,  the  re- 
maining papers  of  the  afternoon  session  with  those  of  the 
Saturday  morning  session  and  the  discussions  on  each  will 
appear  in  a  subsequent  issue. 


Discussion  of  Wisconsin  Public  Service 

Eighty  utility  men  and  manufacturers'  representatives 
attended  a  public  hearing  held  by  the  Railroads  Commis- 
sion of  Wisconsin  in  Milwaukee  on  April  22.  There  was 
a  general  discussion  of  the  proposed  revision  of  the  stand- 
ards for  gas  and  electric  service  in  Wisconsin  which  have 
been  in  force  for  five  years.  Mr.  David  Harlowe,  com- 
missioner, presided.  Prof.  Charles  F.  Burgess  conducted 
the  technical  discussions.  The  testing  of  meters,  intervals 
between  tests,  meter  Eecords,  the  providing  of  modern  illu- 
minants,  fees  to  be  charged  for  tests  and  similar  subjects 
were  brought  up.  A  committee  of  the  Wisconsin  Electrical 
Association,  through  Mr.  F.  A.  Vaughn,  commented  on  the 
proposed  rules  and  ample  opportunity  was  afforded  for  free 
discussion.  An  account  of  the  discussions  will  appear  in  a 
later  issue. 


The  New  Missouri  Commission   Law 

The  recently  enacted  public  service  commission  law 
adopted  by  Missouri,  mentioned  on  page  819  of  our  issue 
of  April  19,  gives  the  commission  jurisdiction  over  rail- 
roads, street  railroads,  common  carriers,  express  and  sleep- 
ing-car companies,  and  gas,  electric-light,  power,  heating, 
water,  telephone  and  telegraph  companies  operating  or  do- 
ing business  within  the  State,  and  abolishes  the  Railroad 
and  Warehouse  Commission.  Every  gas,  electrical  and 
water  corporation  and  every  municipality  is  required  to 
furnish  safe,  adequate  and  reasonable  service  and  facilities 
at  just  and  reasonable  rates.  Every  unjust  or  unreason- 
able charge  is  forbidden,  including  undue  preference  or 
advantage  to  any  person  and  discrimination  in  general. 
The  quality  of  service  will  be  investigated  from  time  to 
time  and  standards  of  service  will  be  established.  Uniform 
accounts  and  annual  reports  to  the  commission  are  also 
among  the  requirements.  Rate  schedules  must  be  displayed 
in  public  and  changes  in  rates  must  be  preceded  by  thirty 
days'  notice  to  the  commission.  Sliding  scales  for  the 
automatic  adjustment  of  rates  for  service  and  dividends 
paid  to   stockholders  will  be   permitted   for   fixed  periods. 


The  provisions  for  inspecting  and  testing  meters  are 
already  familiar  owing  to  their  general  similarity  to  pro- 
visions in  the  laws  of  other  states.  Sales,  leases,  mergers, 
mortgages  or  transfers  of  property  are  subject  to  the  com- 
mission's approval.  No  public-utility  corporation  may 
hereafter  acquire  stock  in  a  similar  utility,  except  that 
where  a  majority  of  stock  is  now  lawfully  held  the  re- 
mainder may  be  acquired  upon  consent  of  the  commission. 
Security  issues  are  also  under  the  commission's  jurisdic- 
tion ;  no  franchise  may  be  capitalized  at  more  than  its 
actual  cost,  and  in  mergers  the  amount  of  new  stock  issued 
shall  not  exceed  the  sum  of  the  old  stock  and  any  cash 
actually  paid  in  addition.  Depreciation  reserves,  estab- 
lished under  the  direction  of  the  commission,  will  be  re- 
quired and  interest  on  the  funds  shall  be  added  thereto. 
In  rate  making  due  regard  shall  be  had  for  a  reasonable 
average  return  upon  capital  actually  expended  and  the 
necessity  of  making  reservations  out  of  income  for  surplus 
and  contingencies.  Provision  is  also  included  for  valuation 
of  property  by  the  commission. 

The  provisions  in  regard  to  telephone  and  telegraph  cor- 
porations are  in  general  similar  to  those  above.  Physical 
connections  between  different  systems  when  they  can  rea- 
sonably be  made  and  are  needed  to  serve  the  public  will 
be  required.  No  such  corporation  hereafter  formed  shall 
commence  to  build  a  plant  without  a  certificate  of  public 
convenience  and  necessity.  Stock,  bond  or  scrip  divi- 
dends are  forbidden  unless  specially  authorized.  Review 
of  the  commission's  decisions  or  orders  by  the  Circuit  Court 
of  the  county  where  the  hearing  was  held  or  where  the 
commission  has  its  principal  office,  with  right  of  appeal  to 
the  Supreme  Court  of  the  State,  is  among  the  provisions 
common  to  such  public-utility  laws.  Appeals  to  the  courts 
take  precedence  over  all  other  civil  cases  except  election 
contests.  The  health  and  safety  of  employees,  passengers, 
customers  and  the  public  as  affected  by  any  railroad  or 
public  utility  system  are  under  the  jurisdiction  of  the  com- 
mission. 


Public-Utility  Bills  Before  Illinois  Legislature 

Among  the  bills  introduced  in  the  present  session  of  the 
Illinois  Legislature  to  create  public-utility  commissions,  the 
two  which  seem  most  important  are  the  one  recommended 
by  a  majority  of  Senator  Dailey's  joint  legislative  commit- 
tee and  the  one  favored  by  Governor  Dunne,  known  as  the 
administration  bill. 

The  Dailey  bill  provides  for  one  commission  for  the  en- 
tire State.  There  are  to  be  five  members  of  the  commis- 
sion, each  to  receive  a  salary  of  $10,000.  Two  of  these  are 
to  be  from  the  city  of  Chicago,  one  from  northern  Illinois, 
one  from  central  Illinois  and  the  remaining  member  from 
southern  Illinois.  The  bill  provides  for  uniform  account- 
ing, the  supervision  of  stock  and  bond  issues,  power  to 
investigate  the  affairs  of  utility  companies,  power  to  make 
physical  valuations,  to  fix  rates  and  to  make  .rules  and  reg- 
ulations necessary  to  conduct  a  just  and  equitable  system 
of  regulation.  The  bill  does  not  affect  the  existence  of  the 
present  Railroad  and  Warehouse  Commission,  although  the 
committee  recommends  that  ultimately  this  commission  shall 
be  abolished.  The  committee  also  contends  that  the  cost  of 
maintaining  the  commission  should  be  paid  by  the  utility 
companies  themselves,  and  it  is  provided  in  the  bili  that 
a  tax  of  $100  for  this  purpose  be  made  upon  each  utility 
company  in  the  State,  with  an  additional  imposition  of  one- 
tenth  of  1  per  cent  upon  the  gross  earnings  of  such  com- 
panies. It  is  said  that  the  annual  cost  of  maintaining  the 
Wisconsin  commission  is  about  $100,000,  that  of  the  com- 
mission for  the  Second  District  of  New  York  about  $300,- 
000,  and  that  of  the  commission  for  the  First  District  of 
New  York  about  $1,300,000.  In  the  judgment  of  the  Dailey 
committee  a  single  commission  for  Illinois  would  require 
an  expenditure  of  about  $400,000  a  year. 
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The  bill  favored  by  Governor  Dunne  is  modeled  largely 
after  the  California  law.  It  would  create  a  state  commis- 
sion, but  give  to  Chicago  and  all  the  other  cities  of  the 
Slate  having  a  population  of  more  than  25,000  tliu  0 
of  regulating  their  own  utilities  or  turning  this  power 
to  the  stale  body.  The  Dunne  bill  abolishes  the  Railroad 
and  Warehouse  Commission.  It  also  provides  for  five  com- 
missioners with  salaries  of  $10,000  each.  The  situation  in 
the  Illinois  Legislature  is  such  that  observers  familiar  with 
political  conditions  are  of  the  opinion  thai  no  publii  utilit) 
>nii ion  Mil  will  be  passed  at  this  ses 


Massachusetts  Commissions  to  Have   Increased 
Powers 

•  lovernor  Foss  I  isetts 

Railroad  <  omi and  th<   Ga    and  I  lectric  Light  '  om 

mis  1  "ii  authority  to  examim  the  I ks,  account 

records   and   memoranda   of   the   trustees   of   anj    voluntary 
association  or  express   trust    holding  the  capital    stock  of 
any  public  service  corporation  under  their  jurisdictioi 
to   1  eqttire    such    1  rusti  1      to  furnisl 

formation  a    the  board  mall  from  nine  to  time  direct  with 
respect  to  the  relations  and  dealings  between  such  tru 
and    any    such   corporation.      Similar   authority    is    granted 
each  of  the  commissions  to  investigate  and  require  n 
from  any  voluntary  association  or  holding  company  under 
the  same  ownership,  control  or  management  as  a  corpora- 
tion subject   i"  the  supervision  <>i  either  board      I  he  act 
(i  h.  509)  also  contains  a  section  stating  that  nothing  in  it ^ 
terms  is  to  be  construed  as  requiring  either  board  in  mak- 
ing any  recommendations,  rulings  01  orders  wil 
rates  charged  or  the  service  furnished  by  am 
Subject  to  the  supervision  of  either  board  to  lake  into  con- 
sideration   m    any    respect   whatsoever   any  certificati 

participati shares  issued  under  .1  d  1  trust 

and  representing  the  beneficial  interest  in  the  stock,  bonds, 
notes  or  oth<  r  securities  of  such  a  corporation  or  thi   it 
meiit  in  such  certificates  or  shat  e 


Public  Service  Commission  News 

New  York  Commissio 

I  In    Xew  York  Railways  Compan;  I   upon  the 

Public  Service  Commission,   First    District    a 
tiorari,  issued  by  the  Supreme  1  ourt,  to  review  the  action 
of   t'ie   commission   in   requiring   the   company    I 
20  per  cent  of  its  gross  earnings  each  month   for  mainte- 
nance and  depreciation.     This  requirement   was  embc 
in  an  order  of  the  commission  approving  the  morl 
sued  by  the  Xew  York  Railways  Company  in  the  reorgani 
nation  of  the  old  Metropolitan  Street    Railway   Company, 
which  it  succeeded.    The  company  claims  thai  the  commis- 
sion has  no  authority  to  ma 

so  doing  it  illegally  substitutes  the  judgment  of  the  com- 
mission for  the  judgment  of  the  company's  direc 

The  Public  Service  Commission,  Second  District,  has 
ordered  the  New  York  .Telephone  (  ompany  to  make  an 
addition  to  its  line  extending  along  or  near  the  Buffalo- 
Batavia  State  Road  from  the  end  of  ii~  present  line  to 
connect  with  the  eight  subscribers  located  on  or  near  this 
road,  provided  that  one  or  more  ol  the  subscribers  g 
bond  covering  the  taking  by  the  eight  subscribers  of  multi- 
party-line service  connected  with  thi  Williams- 
ville  exchange  for  a  period  ol  tnn 
less  than  $iS  per  annum  as  a  base  rate  plus  >'  per  quarter 
mile  as   line  mileage.     The   order   i<  made    Following  the 

complaint   by   a   resident    within   2   miles   of   where   the   com 

pain's  line  is  now  constructed  and  4  miles  east  of  \\  illiams- 
ville  on  the  Buffalo-Batavia  State  Road,  The  Pioneer 
Telephone  Company's  Hue  now  vnA  miles  to  the 


east  of  complainant's  residence.  The  company  refused  to 
make  the  connection,  except  upon  the  building  of  2  miles 
of  line  at  a  cost  of  $670  and  an  annual  rental  of  $66.    The 

ission  is  of  the  opinion  that  the  company  should  make 
the  extension  upon  the  filing  of  a  bond  which 
by   complainant,   and   ti  rk   Telephone   Company 

may,  if  it  wishes,  work  out  an  arrangement  for  the  exten- 
di the  line  by  the  Pioneer  Telephone  Company,  which 

es  in  the  locality  in  question. 
Maryland   I 
A   special    repon  ><  nted    to   the   Public   Service 

Mission  last  v.  mmittee  named  by  that  body 

to   go   into   the    n  :nng   electric    wiring   in 

Baltimore.      I  he  1  •  ral  months 

iy    a    complaint    that    thi  ■  ctric 

Light  &  Pow  iy  had  required  a  larger  wire  than 

was  specified  by  the  Department  of  Publ  nd  the 

lire   Underwriters.      While   the  complaii  I  Irawn 

e  up  the  entire  question.    The 

ittee  named  was  compos.-,!  of  repri   entat         of  the 

tor  of  buildii 

the  Electrical  '  ontractors'  Association,  • 
dated  !  1  ight  it  Power  1  nd  the  Pub- 

lic Service  Commission.     The  report,  which  is  volun 
comprises  a  set  of  supplementary  rules  which  it  is  recom- 
mended that  the  electric-light 
low.      These  do  not  interfere  with  the  existing 
forth  by  the  Department  of  Public  Safety  or  tl 
derwriters,  but  add  to  these  requirements. 
New  Jers 

Board  of  Public  Utility  miners 

has  dismissed  the  application  of  the  Consumers'  Gas 
pany,   MiUville,   for  approval  of  an  ordinance  grant 
permission  to  op,  rat.    in  that  city.     The  decision  is  based 
on    fim  pply   of   gas   now    furnished   by   the 

Millvil  npany  is   fully  adequate   for  present  and 

Future   needs,   that   the  price  charged   is   practically   : 

nd  that  the  intro- 
duction ol   a  competing  company  into  the  field  would  not 

:   the  public  interest.     The  board  upholds  us  pn 
opinion,  that  rt  of  public-utility  com- 

ily  tend  to  the  pul 


Current  News  Notes 

on  Flood. — A  lecture  on  how 
ton  wai  restored,  illustrated  by  mot  ind  lantern 

slides,   was   given   on    April   23   at   the    New    1 

luditorium  by  Messrs.  John  W.  Lieb,  Jr.,  and 

and  Mr.  Rhodes,  who  were  among 
the  first  1  n  irrive  at  tin 

themselves  chief!}  With 

the   assistance    of    men    from    the    C 
York 

ice  wa  n  remarkably  short  time 

been   reported   111   these   columns 
»      «      » 

-With   the 
in    St.    1  OUi 

of  that  cit) 

trical  industries,  intendi 

total   number  of   • 

■ 
trical  concerns.     I 
be  eiitei  ed  havi 

by   Mr.   Ell  '       it   is  be- 

lieved that   instructive   and   interesting   inl  rill   be 

obtained  in  this  manner.     The  results  will  be  furnished  to 
the  daily  and  technical  ; 
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Correction  in  Name. — In  the  "Digest  of  Current  Elec- 
trical Literature"  of  the  Electrical  World  of  March  29, 
page  686,  credit  was  erroneously  given  to  Mr.  C.  S.  Wall 
for  the  article  on  separation  of  leakage  reactance  and  direct 
magnetizing  effect  which  appeared  in  the  London  Elec- 
trician of  Feh.  28,  1913.  The  writer  of  the  article  was 
Mr.  T.  F.  Wall. 

*  *     * 

Public  Lighting  Contracts  in  Ontario  Hereafter  to 
Be  Passed  on  by  Electorate. — Hon.  Adam  Beck  has  in- 
troduced a  bill  in  the  Ontario  Legislature  which  will  have 
a  far-reaching  effect  on  municipalities  which  desire  to  make 
contracts  with  private  companies  for  the  supply  of  elec- 
tricity for  light  and  motor  service.  Under  the  present  law 
it  is  necessary  for  a  vote  of  the  people  to  be  taken  before 
the  municipality  can  enter  into  a  contract  with  the  Hydro- 
Electric  Power  Commission  of  Ontario,  but  if  the  council 
of  any  municipality  desire  to  enter  into  a  contract  with  a 
private  company  it  can  do  so  without  consulting  the  elector- 
ate, provided  the  power  obtained  is  destributed  by  the 
municipality.  The  bill  introduced  by  Mr.  Beck  puts  private 
power  companies  on  the  same  footing  as  the  Hydro-Electric 
Commission  with  regard  to  the  making  of  contracts  for 
furnishing  of  electrical  energy. 

*  *     * 
SOCIETY  MEETINGS 

Annual  Meeting  Chicago  Section,  Electric  Vehicle 
Association. — At  a  meeting  of  the  Chicago  Section  of  the 
Electric  Vehicle  Association  on  April  22  plans  were  dis- 
cussed for  the  annual  session  and  banquet  of  the  section, 
to  be  held  May  6  at  the  Hotel  Sherman,  Chicago.  Mr.  John 
F.  Gilchrist,  Commonwealth  Edison  Company,  will  preside 
as  toastmaster,  and  there  will  be  addresses  by  Mr.  Arthur 
Williams,  of  the  New  York  Edison  Company,  president  of 
the  Electric  Vehicle  Association,  and  Mr.  E.  E.  Witherby. 

*  *     * 

Convention  of  the  California  Electrical  Con- 
tractors.— The  fourth  annual  convention  of  the  California 
State  Electrical  Contractors'  Association  will  be  held  at 
Santa  Barbara  from  Aug.  13  to  16,  with  headquarters  at 
the  Hotel  Potter.  An  exceptionally  good  program  of  prac- 
tical papers  is  being  arranged,  as  well  as  entertainment 
features  that  will  greatly  add  to  the  pleasure  of  the  oc- 
casion. The  committee  of  arrangements  includes  Mr.  J.  C. 
Rendler,  chairman,  and  Messrs.  C.  Loveday,  J.  S.  Reynolds, 
W.  S.  Hanbridge  and  F.  Neilson. 

*  *     * 

Illuminating  Engineering  Society  Meeting. — On 
Thursday  evening,  May  8,  at  8:15  o'clock,  the  Illuminating 
Engineering  Society  will  hold  a  meeting  at  the  Clymer 
Street  Theater,  162  Clymer  Street,  Brooklyn,  N.  Y.,  at 
which  Mr.  Bassett  Jones,  with  the  co-operation  of  the 
Hewell-Basing  Studios,  will  deliver  a  lecture  on  stage  light- 
ing. The  lecture  will  be  demonstrated  with  scenery,  mod- 
ern stage-lighting  devices  and  living  models.  It  is  pro- 
posed to  meet  for  dinner  at  the  Cafe  Boulevard  at  6  p.  m., 
from  which  place  special  buses  will  be  provided  to  convey 
members  and  guests  to  the  theater  and  return.  The  secre- 
tary of  the  section  is  Mr.  Clarence  L.  Law,  124  West 
Forty-second  Street,  New  York. 

*  *     * 

Electric- Vehicle  Educational  Work  of  Trade  Union. 
— In  a  p^iper  entitled  "The  Power- Wagon  Driver,"  pre- 
pared bv  Mr.  Daniel  J.  Tobin,  general  president  of  the 
International  Brotherhood  of  Teamsters  and  Chauffeurs  of 
America,  and  presented  by  Mr.  William  H.  Ashton,  general 
organizer  of  the  same  brotherhood,  before  the  Electric 
Vehicle  Association  of  America  in  New  York  on  April  22, 
it  was  pointed  out  that  the  trade  union  of  which  these 
truckmen  and  drivers  are  members  is  doing  much  to  edu- 
cate the  teamster  of  to-day  to  become  the  power-vehicle 
operator  of  to-morrow.    The  statement  that  the  teamsters' 


union  is  opposing  the  introduction  of  electric  and  gaso- 
line vehicles  in  place  of  those  drawn  by  horses  was  re- 
futed.  In  voicing  the  sentiments  of  the  teamsters  of 
America  in  his  paper  Mr.  Tobin  said  that  the  teamsters  and 
carriage  drivers  of  to-day  believe  in  the  necessity  of  the 
motor  vehicle. 

*  *     * 

Chicago  Electric  Club  Listens  to  Dr.  Millikan. — 
Dr.  R.  A.  Millikan,  professor  of  physics  in  the  University  of 
Chicago,  was  the  speaker  at  the  luncheon  of  the  Electric 
Club  of  Chicago  on  April  17.  He  gave  a  scientific  discourse 
en  "Theories  of  Electromagnetic  Radiation."  Among  other 
things  he  spoke  of  the  work  of  the  research  laboratories  of 
the  General  Electric  Company  and  predicted  that  electric- 
lighting  systems  would  be  entirely  changed  in  the  next  ten 
years,  because  of  discoveries  which  will  be  made  through 
research  in  relation  to  the  conductivity  of  gases.  The  club 
adopted  resolutions  of  condolence  on  the  death  of  Mr. 
Francis  B.  Badt.  A  report  was  presented  by  the  com- 
mittee appointed  to  co-operate  with  the  general  entertain- 
ment committees  of  the  National  Electric  Light  Associa- 
tion in  providing  entertainment  for  visiting  electrical  men 
at  the  time  of  the  N.E.L.A.  convention  during  the  first  week 
in  June.  On  recommendation  of  the  committee  the  Electric 
Club  decided  to  give  a  vaudeville  entertainment  during  the 
convention  and  authorized  the  expenditure  of  $500  for  that 
purpose. 

*  *     * 

Jovians'  Activities  in  District  of  Columbia. — The 
monthly  meeting  of  the  District  of  Columbia  Section  of 
the  Jovian  Order  was  held  on  April  21  in  the  office  building 
of  the  Potomac  Electric  Power  Company.  Statesman  E.  S. 
Marlow,  manager  of  the  commercial  department  of  this 
company,  presided.  Mr.  Arthur  Dunlop,  of  the  National 
Electrical  Supply  Company,  spoke  of  the  necessity  of  co- 
operation with  the  statesman  in  his  administration.  Mr. 
T.  L.  Townsend,  vice-president  of  the  National  Electrical 
Supply  Company,  past-statesman,  talked  on  the  value  of 
regular  attendance  and  encouraged  the  members  to  take  an 
active  part  in  the  proceedings.  Elections  to  fill  the  offices 
of  secretary  and  treasurer  of  the  District  of  Columbia 
Section  were  held.  Mr.  C.  B.  Mirick  was  elected  secretary 
and  Mr.  H.  R.  Carroll  treasurer.  During  the  early  part  of 
the  evening  a  talk  on  the  history  of  electric  service  in 
Washington  and  the  various  uses  of  electricity  in  connec- 
tion with  the  home  was  given  by  Mr.  G.  P.  Mangan,  of 
the  Potomac  Electric  Power  Company.  This  talk  was 
illustrated  by  motion  pictures  and  lantern  slides  under  the 
direction  of  Mr.  H.  A.  Brooks,  also  of  the  Potomac  Electric 
Power  Company. 

*  *     * 

Officers  of  New  York  Companies  Section,  N.  E. 
L.  A. — At  the  monthly  meeting  of  the  New  York 
Companies  Section,  N.  E.  L.  A.,  held  April  21,  the 
following  officials  were  elected  for  the  ensuing  year : 
Chairman,  Mr.  H.  M.  Edwards,  of  the  New  York  Edison 
Company;  vice-chairman,  Mr.  H.  L.  Snyder,  of  the  New 
York  &  Queens  Electric  Light  &  Power  Company;  treas- 
urer. Mr.  W.  L.  Bruce,  of  the  Westchester  Lighting  Com- 
pany ;  executive  secretary,  Mr.  F.  C.  Henderschott,  of  the 
New  York  Edison  Company;  recording  secretary,  Mr.  J.  A. 
Burke,  of  the  United  Electric  Light  &  Power  Company ; 
executive  committee,  Messrs.  H.  M.  Edwards,  chairman ; 
F.  W.  Smith.  United  Electric  Light  &  Power  Company ; 
Stewart  Wilder,  Northern  Westchester  Lighting  Company : 
[.  M.  Beatty,  Peekskill  Lighting  &  Railroad  Company; 
Jesse  Richards,  New  York  &  Queens  Electric  Light  & 
Power  Company ;  J.  P.  Radcliff,  Jr..  Yonkers  Electric  Light 
&  Power  Company ;  J.  M.  Butler,  Bronx  Gas  &  Electric 
Company ;  W.  J.  Clarke,  Westchester  Lighting  Company ; 
W.  I.  Donshea,  the  New  York  Edison  Company;  J.  E.  Phil- 
lips. Richmond  Lighting  &  Railroad  Company;  Carleton 
Macy,  the  Queensboro  Gas  &  Electric  Company. 
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Central-Station  Practice  at  Cambridge,  Mass. — II 


Commercial      methods      and      service     data     of     the 
company     Strcet-lfifhting  and  electric-vehicle  service 
Methods    used    in    testing    meters     I  acts    and    factors 


IN  a  previous  articli  I  ol   the  re- 

cent developmi  nl  3   in   the   genei  of   the 

Cambridge  (Mass.)   I  li  I  ompany,  with  de 

tail    of  1  he  applical  ion  of  low  -pressure  tui 

ill'    existing     teai ine  plant,  the  tests  made  upon  the 

first  low-pressure  unit  installed,  and  varii  11-  operating  data 
pertaining  to  the  generating  equipment  Reference  was 
made  to  the   high!  f  diversify  d  car- 

1  ied  by  the  system,  and  its  inti  rest    En  im  th< 
side  was  implied.     I  Ih   pn   enl  and    oncluding  articli 
1  Im  By  u  ith  1  he  1  ommercial  phase    0  work, 

including  certain  Featun  ol  interest  in  connection  with 
the  distribution  -•■  tern  and  tatistical  data  ol  inten  1  from 
the  analytical  Standpoint. 

Apart  from  the  diversified  charactei   ol  thi    service  ren- 
dered, one  of  the  most  stril  ing  ol  the  a  mp 
work   is  the  de\  1  lopmenl   atta  ined  al<  mg  comn 

with  an  unusually  small  organization,      I  i  1  •    1 

1  ambridgi    increased    from   91,886   in    1900   1 1,839   '" 

n>i".  and  with  tins  gain  came  also  a  largi    im  reasi    in  the 
manufacturing  interests  of  the  city.     But  the  rapid  growth 
in  the  earnings  of  the  company  must  be  attributed  mainly 
1. 1   pi  ogressh  e  managi  ment,   to  the   mainti  nam 
service  at  rates  in  man)   n    pects  lower  than  1 1 1  < . ■- «   n 
in  many  larger  cities,  and  to  the  solicitation  of  new  Imsi 
ness  along  the  most    Favorable  lim 
force. 

The  company's 
for  the  fiscal  year  ended  June  30,  1908,  I  in  the 

corresponding  fiscal  year  of   !<)'-'.  while  the  gross   n 
for  the  calendar  year  1912  were  $453,063,     ["he  gross  sales 


lor   the   month   of  January,    1 

with  $45,453  •"  <'•  important  reductions  in 

rates   having  been    put   in   1  ffect   during   the   period   which 

elapse 

11   in   an   ai 
panying  illustrati 

propi  1 1  in  the  usual 

quarters  for  the  1  cler- 

ical   1  the   commercial 

1  ngineering  .1   machine 

1  the  build- 
gaso- 
line CI  1  niently   local 

The  Cambridge  company  m  hibit, 

but   carries   a   small   stock   of   induction   motors   ranging  in 

mnd  for  in- 
service.      Two  motors  p  and  3-hp- 
sizes  are  carried,  which 

service  or  for  immediate  installation  The  compan] 
as  agent  for  a  prominent  motor  manufacturer  and 
the  motors 

At  the  entrance  of  the  offic  led  a  com- 

pany sign  in  the  shape  of  the  emblem  which  is 

mery  of  various  kinds,  company  put'  ncles 

ganization,  badges   carried  bj    emplo 
ami  at  pay  stations  located  throughout  th<    city.      \  typical 

if   this  type   is  shown   in   an   accompanying   ill 
tion.    It  is  illuminated  by  forty-four  8-cp,  10-watt.  2; 
ten  lamps  installed  twentv-two  on  a  side  and  sup| 


FIG.     I ORNAMENM  OP     UASSACBUS  AVENUE,     CAMBRIDC,! 
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with  energy  from  a  separate  transformer  connected  with 
the  lighting  mains. 

At  the  cashier's  window  in  the  main  office  seats  are  pro- 
vided for  the  public.  A  lamp  exhibit  has  been  installed  in 
an  unused  window  space  at  the  rear.  Two  rows  of  seven 
lamps  each  are  wired  to  the  office-supply  circuit,  the  sizes 
ranging  from   10  watts  to  250  watts.     The  bases  are  at- 


FIG.    2 ELECTRIC    RUNABOUT    OF    CAMBRIDGE    ELECTRIC 

LIGHT    PLANT 

tached  to  shelves  I   in.  thick  extending  across  the  window 
space  and  12  in.  apart. 

Rates  for  Service 

The»  company's  charges  for  service  as  defined  include 
general  lighting,  yearly  lighting,  power,  contract  power  and 
miscellaneous  energy  rates.  A  price  of  11  cents  per  kw-hr. 
is  charged  for  all  electricity  used  under  the  lighting  rate 
up  to  and  including  667  kw-hr.  per  month,  with  a  discount 
of  1  cent  per  kw-hr.  for  payment  within  fifteen  days  of  the 
bill's  rendering.  Between  667  kw-hr.  and  1934  kw-hr.  per 
month  a  7-cent  rate  is  charged  without  discount,  and  the 
price  decreases  in  several  steps  to  a  minimum  of  5.5  cents 
net  per  kw-hr.  for  all  consumption  equal  to  or  over  4949 
kw-hr.    No  minimum  charge  is  made  under  this  rate. 

In  case  a  customer  whose  lighting  consumption  equals 
1934  kw-hr.  per  month  elects  to  supply  his  own  lamp  re- 
newals, the  company  deducts  }4  cent  per  kw-hr.  for  all 
electricity  used  under  this  rate.  The  company  also  sells 
electricity  for  any  purpose  under  yearly  lighting  rates  to 
customers  who  have  signed  contracts  for  yearly  electric 
service  in  addition  to  the  regular  application  embodying 
the  company's  terms  and  conditions.  A  service  charge  is 
made  of  $48  per  year  per  kilowatt  contracted  for  and  is 
payable  in  regular  monthly  instalments.  In  no  case,  how- 
ever, is  such  a  contract  closed  for  less  than  34  kw.  The 
service  charge  itself  includes  the  supply  of  no  energy,  an 
operating  charge  of  6  cents  per  kw-hr.  consumed  being 
made  for  all  energy  furnished  under  the  yearly  lighting- 
rate. 

Electricity  for  power  use  is  defined  by  the  company  as 
that  used  in  general  motor  service,  cooking,  heating,  elec- 
troplating and  the  charging  of  storage  batteries,  but  it 
does  not  include  the  operation  of  dynamos  for  electric- 
lighting  service. 

The  "power"  rates  are  5.6  cents  per  kw-hr.  for  the  first 
660  kw-hr.  used  per  month;  4  cents  each  for  the  next  2130 
kw-hr.;  3  cents  each  for  the  next  930  kw-hr.,  and  for  the 
next  1280  kw-hr.  and  above,  2.5  cents  per  unit,  with  a  10 
per  cent  discount  for  fifteen-day  payment.  A  minimum 
charge  of  $1  per  horse-power  of  demand  is  made.     In  deal- 


ing with  elevator  service  the  company  assumes  the  demand 
as  equal  to  the  rated  horse-power  of  the  motor.  When  a 
customer  signs  a  contract  for  three  years  or  longer  to  pay 
for  5000  kw-hr.  per  month  minimum  consumption,  electric- 
ity for  motor  service  only  is  sold  under  a  schedule  with 
an  initial  charge  of  $163.58  for  the  first  5000  kw-hr.,  a 
charge  of  1.85  cents  per  unit  for  the  next  10,000  kw-hr., 
decreasing  to  a  charge  of  1.75  cents  for  the  maximum  con- 
sumption. When  the  meter  readings  of  a  contract  customer 
show  a  use  of  his  installation  of  340  or  more  hours  per 
month,  his  service  is  charged  under  a  schedule  which  be- 
gins with  $163.58  for  the  first  5000  kw-hr.  and  drops  to  a 
price  of  0.75  cent  for  a  consumption  above  780,000  kw-hr. 
per  month. 

Off- Peak  Rates 

Under  its  miscellaneous  energy  rates  the  company  now 
sells  electricity  for  battery  charging,  cooking,  heating,  re- 
frigeration,  water  supply  and  pumping,  provided  the  cus- 
tomer agrees  to  use  no  service  between  3  p.  m.  and  6.30  p.  m. 
from  Oct.  20  to  March  10.  The  off-peak  schedule  is  5 
cents  net  per  kw-hr.  (when  paid  promptly)  for  the  first 
70  kw-hr.  used  per  month,  3  cents  net  for  the  next  1930 
kw-hr.,  and  2  cents  per  unit  for  over  2000  kw-hr.  A  mini- 
mum charge  of  $1  per  kilowatt  of  demand  is  made. 

To  insure  the  company  against  the  use  of  energy  during 
the  hours  exempt,  the  customer  is  required  to  provide  a 
time  clock  at  his  own  expense.  If  the  customer  is  using 
energy  for  lighting,  he  is,  however,  allowed  to  charge  bat- 
teries during  the  hours  exempt,  at  a  10-cent  rate.  A  cus- 
tomer who  desires  to  use  electric  service  as  an  auxiliary 
to  another  source  of  power  or  light  may  r'o  so  by  paying  a 
minimum  charge  of  $2  per  kilowatt  per  month  for  as  many 
kilowatts  as  it  is  possible  for  him  to  use  on  the  service 


FIG.  3 — ELECTRIC   SIGN  AT  PAY  STATION 

at  any  one  time.     No  lamps  or  renewals  are  supplied  for 
such  service. 

The  company  reserves  the  right  to  install  on  any  of  its 
services  a  circuit-breaker  arranged  to  disconnect  the  sup- 
ply, if  the  demand  arranged  for  that  point  is  exceeded.  In 
the  supply  of  temporary  service  the  customer  pays  the  cost 
of  installing  and  removing  all  equipment  in  addition  to  the 
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gross  rate  for  electricity   used.     If,  however,  tin-  customer 
is  already  a  purchaser  of  the  compan)  tnd  if 

sufficient   advance  notice   is  j^iven,  the  con  the 

usual  discounts  for  such  a  temporal  provided  the 

'  1    amounts  to  275  kw-hr.  or  more  per  month. 

Distribution  Pr  \ 

'I  In-  i'niii|ianv  runs,  free  of  charge,  it  ervici  *  • 
the  first  support  on  the  consumer's  premi  1  provided  it  is 
HOl  ovei  1  '  3  ft.  from  tin-  mains.  A  - 
this,  if  on  private  property,  1  paid  for  ami  owned  bj  thi 
customer  01  properl  owner.  It  the  required  extension  is 
on  the  highway,  h  1  buill  and  owned  b  thi  company  and 
is  installed  onl)  aftei    pecial     ■■  hi  Miner. 

Where  the    ervice  mains  are  0  id  an  underground 

i  i    in-  is  desired,  the  company  will  install  the  latter,  charg 
ing  for  all  labor  ami  material  from  the  I"  irm  on 

the  pole  to  tin    building,  deducting  from  this  cosl  the  price 
,  f  ill.-  i  abli  ■  "ii  ill'     11  <■(■!   -Hi''  oi  ih.'  propertj   lim 

vided  the  length  of  free  cable  doe    not  exceed  ft.  per 

service.     If  tins  underground  worl  I  by  any  one 

other  than  tl mpan) .  il   musl   bi  i    the  super- 

vision oi  the  I. in.  1 . 

I  lir  company  installs  conduits  and  cables  -•  ft.  insidi 
customer's  building,  charging  onlj    for  such   portion   as  is 
inside  the  propertj    [ine,  provided   thi     ervice  entram 

located  al   tl :aresl  point  to  the  companj      service.     It 

is  the  practice  of  the  companj    to  supplj    but   ■ 
entrance   for  anj    building  ..1    group  on  the  same  propertj 

I  he   companj    furnishes   and    install 
ma  iti  1   meter  for  lighting  and  one   foi 

All  other  meters  measuring  the  same  or  a   part   ni  the 

mi,    service  are  considered  to  be  special  meters  and  an 


11,,       |       LAMP     DISPLAY      i\      UNI  I  WINDOW, 

i   \  \i  BRIDG1 

thus  subject  to  a  rental  charge  1  1  25  cents  per  meter  per 
month  up  to  5  kw  capacitj  and  50  cents  above  tins.  The 
arrangement  is  convenient  in  the  supply  of  electricitj  to 
industrial  plants  and  college  dormitories  l"he  former,  for 
example,  often  desire  to  meter  the  energj  consumptii  n  of 
different  departments  separatelj  in  order  to  obtain  accu- 
rate cost  analyses     Standard  fuses  for  new  work  or  renew 


als  are  furn  my  slightly  a                    When 

called  it  on  account  of 

employees  of  th<  -  main  fuses 

mill . 

Lamp   Reni 

1  In  11.  m    in stallat  on  1    ■    customer  pa 

for  11,                      amps  up  to  and  includii  - 


Or   metallized    units,   but    pay-  the   renewal    price    if   tie 

inal  installation  is  of  thi 

the  2-cp  and  4-cp  sizes  are  renewed   free,  .1-  an     ) 

50-watt    and  80-watl    mctallized-filament   lamps,   whi 

1  lamp  renewals  range  from  .; 
for  tin    15  wan.  25-watl   and  40-watt  un 

500-W  alt    lamp.       I  he    usual    f  • 

made 
pany  also  "trims"  or  maintains  illuminated 

i.  re  the  lam; 

igns  an-  hem-  standardized  on  thi 
tungsten  service  with  separate  transform 
lamp  generally  nse.l  is  4  cp.     \"o  il  1 

stem.      I  In    the   compai 

in  service  equipped  w  itl 
110  volts  and  facing  the  Charles  River  Pari 
All  installations  in  1 

\tre  distribution  and  careful'  When  the 

Is    [200    watts    m 

companj  requires  it  to  he  wire. I  for 
mnected  to  tin    ■  utside  of  ti- 
latii  n  applies  w  hen  addi 

watts,  the  only  exception  being  in 

For  the  past   si 
been  grounding  its  secondai 
w  ire  attached  to  watei 

w  ith  a  e.  il  of  -,i'    Ul    1  -' 

bottom  and 

I'raiisf.  1  • 

bettei 

quently   nse.l   pi  1 
per   hank   on   the 
w  ire  for  23 
power   feeders,  I 

Mo.  1 ■ 

districts.    \ 

work  and   ' 

tion.       The    small,  ■ 

The  I  d  the 
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The  company  does  not  allow  single-phase  motors  above 
J/2  hp  in  rating  installed  on  lighting  services.  When  mo- 
tors not  above  this  size  are  wired  for  metering  separately 
from  the  lighting  service,  the  company  grants  them  a 
"power"  rate  but  in  all  other  respects  considers  them  a  part 
of  the  lighting  service.  Mercury  arc  rectifiers  are  treated 
as  single-phase  motors,  except  that  a  larger  capacity  than 


FIG.    6 ATTENDANTLESS    SWITCHING    AND    METERING    STATION 

FOR    TOWN    OF    BELMONT 

yi  hp  is  permitted.  The  company  requires  that  all  motors 
larger  than  l/2  hp  in  rating  shall  be  wound  for  550-volt, 
three-phase  service,  and  when  they  are  over  5  hp  in  rating 
it  requires  the  provision  of  a  starting  box  in  order  to  pre- 
vent disturbances  of  the  company's  other  devices.  When 
a  motor  larger  than  15  hp  is  to  be  installed  the  company 
advises  consultation  in  order  to  secure  the  most  acceptable 
type  of  installation. 

These  distribution  and  service  requirements  have  been 
worked  out  with  unusual  care,  and  prospective  consumers 
are  provided  with  a  booklet  of  about  thirty  pages  which 
gives  in  detail  the  steps  necessary  to  be  taken  before  serv- 
ice can  be  had,  the  limitations  upon  the  various  installa- 
tions and  the  burdens  which  can  and  which  cannot  be  as- 
sumed by  the  company  in  its  relations  with  its  customers. 

Rentals  and  Free  Trials 

In  emergencies  the  company  is  prepared  to  rent  motors 
to  meet  conditions  resulting  from  breakdowns  of  appara- 
tus.    It  makes  a  regular  practice  of  installing  motors  for  a 


TABLE    I CONNECTED    LOAD    DATA 
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Municipal   arc   lamps    301 

Commercial  arc  lamps   72 

Municipal  incandescents   55 

73,785   carbon  lamps,  50-watt  equivalents 3,689 

14,966   tungsten    lamps,    40-watt    equivalents 599 

129   Nernst  lamps    11 

Total  connected  lighting  load,  about 4.727 

Electric    motors,    1135    in    service 6,045 

Total  connected  load  of  system 10,772 

free  trial  of  one  week,  including  free  energy  for  that  peri- 
od, and  has  secured  much  business  in  this  way.  It  does 
all  the  wiring  in  such  cases,  and  if  the  consumer  decides 
on  electric  service  the  cost  of  wiring  is  later  paid  by  him 
in  cash  or  instalments.  The  free  trial  is  extended  for  a 
month  beyond  the  first  week  if  the  customer  pays  for  en- 
ergy consumed  after  the  initial  period.  Demand  indicators 
are  not  used,  but  the  company  tests  individual  installations 
as  required.  Electric  flatirons  are  installed  on  a  two  weeks' 
free  trial,  the  company  selling  3-lb.  and  4-lb.  irons  for  $3.60 
each  and  5-Ib.  irons  for  $3.90.  About  70  per  cent  of  the 
irons  thus  put  out  are  retained.  A  card  index  of  all  ap- 
pliances placed  by  the  company  is  maintained. 


Electric- Vehicle  Practice 

The  company  has  taken  an  active  interest  in  the  electric- 
vehicle  campaign  of  the  Greater  Boston  central-station  in- 
terests and  has  operated  six  machines  for  some  time.  Two 
5-ton  General  Motors  trucks  were  purchased  very  recently, 
making  a  total  of  eight.  In  service  at  present  there  are  four 
commercial  cars,  of  750-lb.  to  1000-lb.  capacity,  and  two 
small  runabouts.  The  equipment  includes  one  Bailey  car, 
capable  of  making  28  miles  per  hour,  which  is  equipped  with 
a  ladder  for  the  use  of  troublemen  and  with  tool  boxes  fore 
and  aft.  This  car  is  used  in  the  daytime  by  the  installa- 
tion department  and  at  night  by  patrolmen  on  the  street- 
lighting  system.  The  machine  runs  between  8  a.  m.  and  10 
p.  m.  and  makes  about  40  miles  per  day.  It  is  provided  with 
broad  steps  and  easily  carries  four  men. 

Another  equipment  is  the  1000-lb.  Walker  car  shown  in 
the  illustration.  This  car  is  provided  with  an  Edison  bat- 
tery and  solid  tires  and  makes  about  25  miles  per  day.  It  is 
used  by  the  meter  department  about  eight  hours  per  day 
and  is  employed  as  a  traveling  office  by  the  company,  car- 
rying contract  blanks  and  lamps  for  renewals.  Orders  for 
service  are  taken  by  the  employees  'who  man  the  vehicle, 
and  a  considerable  amount  of  new  business  has  been  secured 
at  the  sidewalk  curb  with  the  use  of  this  machine.  It  is 
employed  mainly  in  the  downtown  district  of  the  city.  Other 
electric  vehicles  include  a  750-lb.  Waverley  chassis  which 
the  company  has  supplied  with  a  body  used  by  the  installa- 
tion and  lamp-delivery  service.  This  machine  carries  an  8- 
ft.  ladder  concealed  in  a  6-ft.  x  16-ft.  side  box  and  used 
mainly  in  store  work.  It  operates  eighteen  hours  daily 
and  averages  about  1000  miles  per  month.  A  Rauch  & 
Lang  runabout,  used  in  about  the  same  service  as  the  last- 
named  machine,  carries  a  step-ladder  on  its  side  and  is  a 
valuable  asset  in  the  work  of  the  company.  The  other  two 
machines  are  used  mainly  by  employees  of  the  sales  depart- 
ment. 

The  two  large  trucks  just  purchased  are  to  be  used  in 
hauling  coal  from  the  company  wharf  on  Broad  Canal  to 
the  power  plant,  eliminating  the  present  extensive  storage 
of  coal  on  the  border  of  the  Parkway.  There  are  few  hills 
in  the  territory  and  the  distances  are  comparatively  short 
on  account  of  the  density  of  population  in  Cambridge. 

All  company  electric  automobiles  are  equipped  with  San- 
gamo  ampere-hour  meters,  and  the  greater  part  of  the 
charging  is  done  at  night  in  the  company  garage  adjoin- 
ing the  power  house.    Eight  machines  can  be  charged  simul- 


i  ,    

Hi     an  ■Si!  '  ■*)* 
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FIG    7 2-HP     MOTOR    DRIVING    SEWING     MACHINES 

taneously.  Each  charging  circuit  is  equipped  with  a  watt- 
hour  meter  and  a  separate  rheostat.  There  is  also  a  special 
charging  circuit  for  large  trucks  which  cannot  enter  the 
building.  This  line  is  run  to  the  doorway  of  the  garage, 
so  that  a  maximum  of  120  amp  at  no  volts  can  be  delivered 
as  required  at  this  point. 

The  individual   charging   circuits  vary   in   capacity   from 
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30  amp  to  60  amp,  and  energy  is  rom   the  sta- 

tion exciters.  The  company  charges  a  minimum  of  50  cents 
for  a  boosting  charge  and  bill  1  the  rate  of  5.5 

per  kw-hr.    Specific-gravity  r<  taken  on  all 

acid  cells  weekly  and  on  Edison  cells  monthly.  One  man 
looks  after  the  electric-vehicle  equipment  and  keeps  the 
records  by  the  aid  of  the  company's  charging  blank*  On 
the  reverse  side  of  the  form  are  cell  diagrams  facilitating 
recording  thi  specific  gravity  and  other  readings.  Light 
repairs  are  made  in  the  company  machine  shop,  which  con- 
tains a  forge,  two  lathes  and  a  drill  press  driven  by  a  5-hp 
motor,  besides  a  2-hp  motor-driven  double  carborundum 
grinder.  The  latter  with  its  uppot  iin^  nam.  oci  p 
space  only  .)  ft.  high,  27  in.  wide  and  19  in.  li 

A  motor-driven  tire  pump  is  used  in  the  company  gai 
the  devici    being  small   enough  to  be  set  in  an  ordinary 
window  sill,  as  shown  in  the  accompanyini  Ux>ul 

thirty-six  rectifiers  are  now  in  use  in  I  at    the 

regular  "power"  rates,  and  two  pub 
been   established    which   pay   special   attention    t< 

vehicle  requirements.    The  largei  ol  tl ai 

month    for  storage,  washing,  polishing  an.l   < .1 1 . r,- 
trie  runabout,  a  price  of  5  cents  per  kw-hr.  being  addi 

charging    the    batteries    of    either    transients    or    perm 

customers.  This  establishment,  1<  ited  ti  Harvard 
Square,  is  provided  with  a  12-kw  mo  trging 

set  and  a  three-position  switchboard,  with  equipment. 

Meter-Testing  Fa<  a  nv 

All  meters  are  tested  by  the  company  before  going  into 
service.  Excellent  facilities  have  hem  provided  for  this 
work  at  the  main  offices  The  t.i  testing  board  is  illus- 
trated herewith  and  contains  five  32-in.  panels.  Direct- 
current  meters  can  he  tested  up  to  go  amp  capacity  at  500 
volts  and  any  commercial  alternating-current  meter  can  be 

tested  up  to  200-amp  rating.  I  he  hoard  is  supplied  with 
500-volt  direct-current,  three  phase,  550-volt  alternating- 
current   and   three-wire,   single  phase,    110  220   voll    alletnat 

ing-current  connections.  Meters  undei  ti  I  an  mounted  on 
backboards  bj   '  i-in.  screw  studs  centered  in  3  in,  plat 

All     main     switches     are     provided     with     spade     handles. 

Single  pole  switches  are  fitted  with  knobs  set  at  1  ight 
to  the  blade,  to  enable  them  to  be  grasped  more  easity  from 
the    testing    seats    in    front    of    the    hoard.      1  >ne    panel    is 
equipped  with  load  switches  controlling  resistances  gh 
range  of  o.i  amp  to   150  amp.  with    tio  volt,     ingh    phase 
supply,      \  second  panel  has  a  test  range  of  0.25  amp  to 


FIG.   8      SE(  riON  01     'ii     11       I      riNC    BO  \KI> 

too  amp  on  the  220  volt,  single  phase  supply.  A  third  panel 
has  a  range  of  0.25  amp  to  ingle- 
phase  service,  while  a  fourth  p  imp  to 
up.  with  a  special  transforms  switch  supplying  a  max- 
imum   of    [20    amp    iioin    the     ■                       ting-Current 

source. 

Connections  .nc  also  provided  for  testing  the  wattage  re 


quirements  of  heating  appliances.     Readi  irded 

on  a  bench  20  in.  wide.  1  in.  thick  and  30  in.  above  th> 

at  the   front  of  th  1      Lighting  trd  is 

furnished  by  five  40-watt   tungsten  lamps  installed    : 

thi   shelf  and  coir  rolled  ted  un- 

der the  latter  for  the  con   ei  ienci   of  the  operator.     Perma- 
nent non-inductive  resi  >ti  irs 


in      9      Men   u     i  \i  rORY  -t  kvi<  i    t\iio 

frame  on  the  basemen)  ceiling,  the  resistanc<  elements 

of  lamps  and  non-inductively  wound  wire  colls. 
I  Mil  K.    II— ANALYSIS    01     CAMBRIDGE    fowl- 
Kiunbei  9*7 

Vverage  number  of  motnis.  focal  ><-.ir      I  .  '..0-41 

5  75 
Kw-hr.  gold  I  n  'J. 177 

700 

:.680 
..    of  connected  ■ 

2  46 

per  buses  connecting  the  resistance  elements  form  t 
of  the  frame,  the  bottom  of  which  is 

DlSTRl 

I  he   meter  department    ■■■-•  -    w 
and  polyphase  rotating 

ami  <  Jeneral  Elect  light- 

ing meters  on  the  consumer' 

tested 

turns  are  checked   about 

\u  inter i  si  made 

for  the  eh  the   llar\ 

Formerl)   - 

motor  sci  \  ice  were  in  »f  the 

college-yard  group.     In  the  pi  I  the  entire 

:istal- 
lation  m  tl  taster 

meter  being  locati  iroond 

the  yard.  ■  Suits  in  the  yard,  while 
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the  wires,  cables  and  pole  lines  in  the  territory  belong  to 
the  company. 

The  company  pulls  in  the  cables,  and  after  the  term  is 
over  at  the  beginning  of  the  summer  season  all  secondaries 
are  open-circuited  anil  the  primary  meter  is  read  for  sev- 
eral hours  to  determine  the  line  and  core  losses.  A  special 
deduction  is  then  made  from  the  bills.     The  company  reads 


FIG.     10 MOTOR-DRIVEN    TIRE    PUMP    IN'    COMPANY  S    GARAGE 

every  student's  meter  and  sends  the  owner  of  the  dormi- 
tory, whether  on  the  yard  or  elsewhere,  a  memorandum  of 
the  consumption.  In  most  cases  the  owner  deals  with  the 
student  directly  and  his  bi'.l  for  electric  lighting  usually  in- 

TABLE      III CENTRAL-STATION       FACTS      AND      FACTORS,      CAM- 
BRIDGE,    1912 

Population  served   (excluding  Belmont  municipal  distribution)  104,839 

Number   of    consumers    2,732 

Gross   income    (including  about   $5,000    miscellaneous) $435,901 

Kw-hours   delivered    at    station    buses 11.929,427 

Kw-hours  sold,    total    10,083,962 

Kw-hours  sold   for  motor  service    6,132.1 77 

Kw-hours   sold    for  street  lighting    1,332,024 

Kw-hours  sold  far  all  lighting   3.951,785 

Earnings    from    street-lighting    service    $72,032 

Earnings  from  commercial  lighting    $195,957 

Total  operating  expenses  and  taxes   $236,566 

Total   liabilities,  capital  and  loans $850,000 

Cost  of  plant   (entire  system)  above  capital  and   loans $356,029 

Excess    of    system    cost    over    assessed    valuation $6,029 

Total  cost  of  system $1,206,029 

Total  cost  of  steam   plant    $341,504 

Total    cost    of    electric    generating    plant $127,335 

Plant  rating,  June  30,   1912,  in  kw 5,32 

Cost  of  manufacture,   net,   at   station   only $101,204 

Total    number    of    employees    81 


eludes  a  charge  for  corridor  and  lavatory  illumination.  In 
the  Harvard  Square  district  the  company  lias  a  connected 
load  of  about  250  hp  in  motors  and  526  kw  in  lighting  in- 
stallations, the  latter  all  being  metered  through  the  Harvard 
Union  board,  thus  effecting  a  saving  in  bookkeeping. 

Attendantless  Metering  and  Switching  Substation 

In  connection  with  the  sale  of  energy  to  the  town  of  Bel- 
mont an  attendantless  metering  and  switching  station  has 
been  built  at  the  town  line.  The  installation  is  housed  in  a 
small  frame  building  lined  with  corrugated  iron.  From  it 
two  2300-volt,  single-phase  lighting  feeders  and  two  street- 


lighting  circuits  are  run  through  the  residential  suburb  of 
Belmont.  The  potential  is  regulated  on  the  lighting  feeders 
by  a  General  Electric  feeder  regulator  of  17.5-kw  rating 
placed  within  the  switch  house.  Both  the  services  are 
metered  within  the  house,  but  the  special  interest  of  the  in- 
stallation is  the  arrangement  provided  for  automatic  switch- 
ing of  the  street-lighting  circuits  through  the  operation  of  a 
remote  control  in  the  hands  of  the  local  lighting  superin- 
tendent 2.5  miles  distant.  Two  oil  switches  with  mechanical 
trips  operated  by  a  solenoid  plunger  are  installed  in  series 
with  each  street-lighting  circuit,  the  solenoid  coils  being  in 
series  with  one  side  of  the  Belmont  line. 

The  lamps  are  lighted  by  closing  a  push-button  switch  at 
the  Belmont  police  headquarters  or  at  the  lighting  super- 
intendent's home.  When  the  push-button  is  operated  and 
held  in  for  about  five  seconds  a  0.1-hp,  220-volt  single-phase 
motor  in  the  switch  house  revolves  a  set  of  short-circuiting 
cams  a  half  revolution,  closing  the  oil  switches  between  the 
Cambridge  supply  and  the  local  lighting  installation.  To 
cut  off  the  lamps,  the  push-button  is  again  pressed,  rotating 
the  short-circuiting  cams  another  half  turn  and  short-cir- 
cuiting the  Belmont  lines.  This  de-energizes  the  solenoids 
and  the  falling  plungers  trip  the  oil  switches.  The  switch 
nearest  the  Cambridge  supply  in  each  circuit  is  of  the 
lb ilmes  short-circuiting  type,  so  that  when  it  is  tripped  the 
Cambridge  circuit  connected  to  it  is  short-circuited.  By 
this  means  the  local  lighting  service  on  the  streets  of  Bel- 
mont can  be  cut  in  or  out  without  interrupting  the  service 
on  the  Cambridge  streets  served  by  the  same  street-lighting 
feeders.  In  case  of  a  short-circuit  or  heavy  ground  on  the 
Cambridge  side  the  withdrawal  of  current  from  the  sole- 
noids trips  the  oil  switches.  To  guard  against  a  total  in- 
terruption of  any  length  an  extra  constant-current  trans- 
former is  installed  in  the  switch  house  with  its  primary, 
connected  through  an  oil  switch  with  the  company's  three- 
phase,  2300-volt  mains,  the  secondary  being  plugged  into  the 


FIG.     II AUTOMATIC    SOLENOID    TRIPS    FOR    STREET     LIGHTING 

street-lighting  system  on  the  Cambridge  side  of  the  meter 
to  be  available  in  case  there  should  be  trouble  on  the  regular 
feeders. 

Display  Lighting  on  Massachusetts  Avenue 

The  company  has  made  an  installation  of  display  lighting 
within  the  last  few  months  on  Massachusetts  Avenue,  the 
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principal    thoroughfare    of    Cambridge,    between    thi 
flail  and  Lafayette  Square,  erecting  thirty-eighl  two  lamp 
posts  hi  a  distance  of  about  2560  ft,     ["hi    po  1    are  1  1  thi 
Lundin  type,  and  carry  the  lamps  18  ft.  abovi   the  sidewalk 
by  i  ron  brackets  supporting  Wheeler  radial   refl 
mediately  above  the  bulbs.     Each  lamp  i     p   6.1 

fABl  E    i\' —  in  n    11  \  1  \ 


Station    i.itmi'     n  ipita 

<  .urn.  1 1.  .1   load   in    watl 

Ratio  in  i"  1  ■  'in  of  statioi  load 

in    kw 

1  oad  factor  for  fiscal  yi  

Investment  i"-i   kw   Hal rating,  tota 

fatal   li  ibilitii     pi  1    1  ■      tati pacif 

Gross  mi  nine  per  kw  station   rating 

Ita. 

i.i"      ii i<    pei      100  investment   

li '    ni     pei    kw  Id 

a     mi    in  cenl     pei    kw-1 1 ti  1 

[nvi     mi  hi    in   Bystem   per  capita 

Ral 1    opi  1 ■■■    1    p id    ta 

j i        

Net    ■  .11111111      pi  1     •  100    invi    ted 

Gross  yea  

per  hp  ol  

I'  .it  mill'       I '     • 

I    as    I  1  "iii    -I  Kit    hi;  hting    .ml  ]..it    pel 

Rati i"i   ■> 1   tor  iiui^i    consumption  t"  consump- 
tion  ni    powei    in  1. ill. in. m ntinuou 

Ra 1   energj   sumption  "i   lighting  installation 

.-Hi   "'  -  mi  ption   ..1   i.'iitin full-load   rating 

1  ..lit  1  .in  n. .  1.  .  1   load  ol         I'm  in  kw   pel   kw    station   rating 
N'liiil'ii    "i   cusl :rs   pi  tion 


series  tungsten,  the  average  distance  between  lamps  mi  the 
same  side  of  tin-  street  being   r.35  ft.     ["hi 
-  red  and  the  streel  is  about   103  ft,  in  width  at  the  pi  ini 
shown  in  the  accompanying  day  ami  night  views  of  thi 


1,360 

29.2 
$225 
$160 

$*_' 

$4.1! 

$36 


$16.50 

$I5X 


ii,,     [2— MOTOR-DRIVEN    SKIVING    MACHINES    VND  PERFORATORS 

stallation  These  lamps  are  to  burn  3910  h  ur;  pei  year  at 
a  price  ol  $82  11  per  post,  one  lamp  "i  each  pail  being  cm 
"ii  .11  midnight.      Hie  circuits  an  future  an 

ergi  ound  supply. 

I  here  is  .1'.-"  .1  movement  on  foot  to  elimin 
installation    of    6!8-amp    inclosed    alternating-current 
lamps  in  all  parts  of  th<   city,  substituting  200-cp  tungstens 


in  tin-  former  globes       \l.ont  47;  lamp-  have  been  rep 

in  this   way   anil    17  1   replaced  with  cl 

of  three  80-cp  tung  'in  June  30  lasl  tin-  company 

ted   about    67 inicipal   arc   lamp-  of   the   6.8 

450-watl    size,   l"n    sinci    thai   time  the   substitution 
'  1    incandescents   h  pid;   in    fact,   within   a 

month  from  tin-  present  time  it  1-  probable  that  not  an  arc 


i'       r3    -STITCHING    MACHINES    DRIVEN     !;\     i  -  II I  •    MOTOR 

lamp  will  in  in  11 -i  mi  tin  -1  n-ci-      I  in-  con nian \  is  no 
placing    gasoline    Welsbach    lamp-    mi    tin-    Charles    River 
Parkway  b)  aboul  200  1 

ing  all-night  -1  -i  \  ice.  placed  aboul    100  ft.  apart  and   13  ft 
above   the    roadway.       1  -    the    electrical    -■  • 

is  aboul  70  per  cenl  of  thai  of  thi    1 

lln-  connected  load  of  the  companj  on  |une  30,  1912,  1- 
given  in  Table  I.  Averaging  this  connected  power  load 
inr  June  .^o.  [912,  with  the  connected  motor  I 

ol  gives  the  mean  connected  power  load  durii  g 
year  as  indicated  in  thi  indus- 

1  rial  service  earnings  1  I  able  1 1  1 . 

I  ■>  pii  m     Power    I  \-i  \i  1  \  n 

I  lie  customers  ol  the  compan)  using  n 
the  largest  packing  house  in  thi    citj   to  the  sn 

Shops.       Anion-    till     lai  i 

the  John    P.   Squires    1  with 

nected  load  of  2200  hp,  a  maximum  demai 
hp   and   a   m  mthl 

kw-hr.      This  plant  has  about   125  ■ 
ing  in 
lo.nl  furnished  b)   this  housi ,  thi    I 

sted  the  installation  of 
w  Inch  would  bi    run 
•  ■I   Novi  mbi  •   •      [anuan   incl 
day,  to  impi 

1 
niacin- 

Vnothei    larg 
Rubbi '   - 

rating  an  I  .  .\  hr 

the  motors  range  in  rating   from  The 

Blake-Know  It  -     Sti  an 
power  from  the  c  system,  al>.  ut  tlum   : 
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of  463  hp  combined  rating  being  in  service  and  consuming 
about  51,000  kw-hr.  monthly. 

Other  concerns  taken  almost  at  random  from  the  com- 
pany's large  list  are  the  Riverside  Press  of  Houghton, 
Mifflin  &  Company,  100  hp,  largely  in  individual  motor 
drives;  the  University  Press,  with  about  185  hp  and  60 
motors;  Elliott  Addressograph  Machine  Company,  with  75- 
hp  connected  load ;  Commonwealth  Glue  Company,  with 
130  hp  in  motors  and  a  monthly  use  of  about  23,000  kw-hr.; 
the  Barbour-Stockwell  Company,  maker  of  railway  track 
fittings,  8000  kw-hr.  monthly ;  Harvard  College  Observa- 
tory, the  Davis  Ice  Cream  Company,  the  Library  Bureau, 
John  H.  Cross  Company  (shoes),  Alberti  Box  Company, 
Simplex  Electrical  and  Simplex  Electric  Heating  com- 
panies, etc. 

A  Model  Electrically  Driven  Shoe  Factory 

The  John  H.  Cross  installation,  recently  completed,  is 
one  of  the  most  modern  electrically  driven  shoe  factories 
in  the  country  and  has  a  total  equipment 
of  about  1  So  hp  in  General  Electric  mo- 
tors in  service  throughout  four  floors  and 
a  basement.  This  concern  consumes  about 
15,000  kw-hr.  per  month  and  can  manu- 
facture 2400  pairs  of  shoes  per  day.  It 
occupies  a  reinforced-concrete  building  in 
the  new  industrial  section  of  the  city,  the 


1  TRIAL 


To  any  responsible  party  in  need  of  power, 
and  near  our  lines  in  Cambridge,  we  will 
fuxniflh,  install  and  operate,  FREE  FOR  ONE 
WEEK,  an  Electric  Motor  of  not  over  20  Horse 
Power.  If  at  the  end  of  the  week  the  party 
is  not  willing  to  keep  the  motor  and  service 
on  the  VERV  LIBERAL  TERMS  OFFERED, 
we  will  remove  same  and  the  party  has  been 
pnt  to  no  expense  whatever  for  the  trial. 

Ask  to  have  our  Agent  call 

CAMBRIDGE  ELECTRIC  LIGHT  GO, 

NOTE: 
The  Frank  H.  Davis  Co. 

Paper  Mill  Machinery 

75  Crescent  Ave. 

Tried,  this  last  month  and  bought  a  10  Horse 
Power  Motor.     Offer  Still  Open. 

CAMBRIDGE  ELECTRIC  LIGHT  CO. 


trial  motor  of  20-hp  rating,  with  a  3-hp  motor  on  the  ice 
crusher.  The  plant  now  has  a  capacity  of  freezing  3500 
gal.   in  ten  hours. 

The  auxiliary  service  of  the  Cambridge  company  in- 
cludes an  emergency  electric-lighting  connection  of  90-kw 
rating  with  the  Cambridge  subway  of  the  Boston  Elevated 
Railway  Company  at  a  price  of  $2  per  kilowatt  per  month. 
The  service  rendered  Harvard  University  includes  the  op- 
eration of  book  lifts,  lighting,  the  driving  of  ventilating 
fans  in  scattered  buildings,  laboratory  machinery,  a  small 
printing  plant  and  auxiliary  connections  with  the  principal 
dining  establishments. 

Publicity 

The  company  is  a  firm  believer  in  the  benefits  of  news- 
paper advertising  on  the  basis  of  a  legitimate  news  interest 
in  its  work.  Electrical  energy  was  supplied  by  the  com- 
pany in  the  building  of  the  Cambridge  subway,  as  described 
in  the  Electrical  World  for  July  28,  1910.  The  completion 
of  this  work  in  half  the  allotted  time,  and 
the  testimonial  of  one  of  the  best-known 
contractors  in  New  England  as  to  the 
superiority  and  greater  economy  of  elec- 
tricity over  steam,  were  featured  effec- 
tively in  the  press.  The  company  has 
also  taken  advantage  of  the  rigorously 
enforced  Boston  smoke  law  in  advertis- 
ing its  service. 


m^M.  \M    Stfm) 


Extract  from  Sunday  ffmratd  of  /an.  29.  '9" 

HOW  HARRY  NAWN  RUSHED  SUBWAY 


Contractor  Was  Always  on  the  Cambridge 
Job,  Which  Was  Done  in  Half  Time 


WON  A  HAT  FROM  BANCROFT 


Good  Workmen  and  Electric  Power 
of  Great  Aid  in  Hustling  Work 

"Well,  it  was  something  of  a  job,  but  you  had  better  ask  some- 
body else  about  it."  said  Harry  P.  Nawn.  President  o(  the  Hugh 
Nawn  Construction  Company,  when  asked  what  methods  he  used 
in  constructing  the  Cambridge  main  subway  in  18  of  the  36  months 
it  was  thought  the  work  would  require. 

"We  were  assisted  in  hustling  the  work  on  the  subway  along  by 
the  use  of  Electric  Power  Exclusively  lor  hoisting  and  other 
applications  of  power  We  were  thus  able  to  do  away  altogether 
with  the  portable  engines  that  used  to  have  such  a  prominent  place 
in  such  work,  and  this  innovation  proved  a  benefit  to  (he  com- 
munity as  well  as  to  ourselves  because  It  created  no  smoke 
nuisance  and  was  much  cleaner  generally.  This  use  ol  electricity 
was  less  expensive  than  steam.     It  was  the  first  time.  I  think. 


mirli 


FIG.      14 FREE     TRIAL     PROPOSED 

PROSPECTIVE    MOTOR 
CUSTOMERS 


FIG.    15 ORNAMENTAL    STANDARD, 

MASSACHUSETTS    AVENUE, 
CAMBRIDGE 


WE  FURNISHED  THIS  POWER       AT  OUR  RE6UUR  POWER  RATES 

CAMBRIDGE  ELECTRIC  LIGHT  CO. 

FIG.       l6 ADVERTISEMENT      OF      THE 

CAMBRIDGE     ELECTRIC     LIGHT 
COMPANY 


motors  ranging  in  rating  from  J4  hp  to  15  hp.  The 
group  drive  is  largely  used  on  account  of  the  multiplication 
of  duplicate  machines  in  the  150  operations  necessary  in 
making  a  shoe.  Electric  heating  equipment  with  rheostatic 
adjustment  is  a  feature  of  this  factory.  A  typical  motor 
application  is  illustrated,  with  the  method  of  attaching  the 
motor  to  a  bracket  on  a  reinforced-concrete  column.  A 
view  is  also  shown  of  the  typical  service  entrance  in  the 
factory. 

The  Alberti  Box  Company  utilizes  about  a  dozen  mo- 
tors, with  several  individual  drives  and  a  total  connected 
motor  load  of  about  40  hp.  The  Davis  Ice  Cream  Com- 
pany, with  113  hp  in  motors,  operates  either  of  two  20-ton 
ammonia  compressors,  an  ice  crusher,  brine  pump,  fans 
and  ice  carriers,  with  a  consumption  varying  from  about 
9000  kw-hr.  per  month  in  winter  to  nearly  20,000  kw-hr. 
in  each  summer  month.  This  plant,  displacing  a  gas  en- 
gine, was  inaugurated  on  central-station  service  by  a   free 


The  influence  of  the  power  load  is  illustrated  by  the  fact 
that  the  peaks  on  the  generating  station  during  the  months 
of  1912  occurred  in  the  forenoon  in  March,  April,  June 
and  August,  and  before  5  p.  m.  seven  months  of  the  year. 
The  average  daily  output  per  month  at  the  plant  varied 
from  29,260  kw-hr.  in  July  to  38,741  kw-hr.  in  December, 
the  average  for  the  year  being  33,383  kw-hr.  per  day. 

The  peak  load  of  the  year  was  4670  kw,  occurring  at  5 
p.  m.  on  Dec.  16,  and  the  minimum  peak  load  in  any  month, 
2700  kw,  occurred  in  April.  The  average  load  on  the  sta- 
tion in  April  was  1252  kw,  giving  a  monthly  load-factor  of 
46.5  per  cent,  the  corresponding  figures  for  December  being 
1614  kw  and  34.5  per  cent.  For  the  calendar  year  1912  the 
average  station  load  was  1392  kw  and  the  load-factor  prac- 
tically 30  per  cent. 

The  officers  of  the  company  are:  President,  Mr.  J.  Q. 
Bennett,  vice-president,  Mr.  J.  Henry  Russell;  treasurer 
and  general  manager.  Mr.  Welles  E.  Holmes. 
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Investigation  of  Diffusing  Glassware 

By  M.  Luckiesh 

In  the  Electrical  World  for  Nov.  16,  1912,  the  writer 
gave  an  account  of  a  method  for  determining  the  light 
diffusion   curves   of   glasswan     •  with   the,  n 


FIG.    I — BRIGHTNESS  DISTRIBUTION 

obtained  on  various  samples  procurable  at  thai  time  at  the 
physical  laboratory  of  the  National  Electri  I  amp  Associ- 
ation. Other  specimens  have  since  been  examined  so  thai 
now  the  various  types  arc  well  represented, 
of  the  method  the  reader  is  referred  to  the  article  just 
mentioned. 

A  circular  orifice  1    in.  111  diameter  was   illuminated  by 
means  of  parallel  lighl   incident  normally   to  the  surl 
The  specimens  of  diffusing  glassware  were  placed  in  con- 
tact with  this  opening  and  the  brightness  was  detei 
at  various  angles,  the  normal  being  I 
The  brightness  al   various  angles  is  plotted  in   Fig.   1    for 
the  samples  examined  since  the  last   paper  was  published. 
The   brightness    values    multiplied    bj    thi  I    the 

angle  between  the  normal  and  the  direction  in  which 
the  glass  was  viewed  give  the  candle-powei  distrib 
curves.  These  values  arc  shown  in  Fig.  2.  Mearlj  all  the 
specimens  are  what  would  be  termed  satisfactory  diffusing 
media,  tmt  notalile  differences  in  the  character  of  the  dif- 
fusion are  \  cry  evident. 

Iii  I  aide  1  other  data  are  to 
be  Found. 

In  order  to  make  these  data 
comparable  with  the  data  pre 
seined  iii  the  former  paper, 
check  measurements  were  made 
on  Rashed-opal  glass,  ["he  orig- 
inal  sample   was   not    at    hand   so 

several  determinations  were 
made     with     other     specimens 

It   was   found  that    the  opal  coal 

ing  is  sufficiently  uneven  to 
cause  wide  variations  in  the 
brightness  of  different  samples. 
The  ratio  of  the  brightness  al 

(10  deg,  from  the  normal  to  the 
idass    t,,    the    brightness    normal 

to  ihe  cjass  is  taken  empirically 
as  the  diffusion  coefficient,  as  in 
the    former    paper.       In    general 

these  specimens  were  more  desirable  than  the  former  ones 
from  the  standpoint  of  the  diffusion  of  light      It  is  interest 
ing  to  note  that   flashed  opal,  VK  and   l'\  ncally 

perfectly  diffusing. 
The  sample  o\   VK  examined  in  these  experiments  was 

about    1     10    111.    thick,    hut    it    can    he    made    thinner    and    yet 


retain  its  great  dil  ..  ith  a  resulting  higher 

coefficient  of  transmission. 

The  transmission   is  obtained   by   considering   the   shape 
of   the  diffusion   curve   together   with   the   relative   normal 
brightness  given  in  column  three  of  the  tahle  by  Rousseau's 
od.     In  the   first  paper  the  transmission  of  a  perfect 
diffuser    is  too    per 

cent.      I. est    the    fact     that    this 
a  flat  plate  be  lost  sight 
of,    attention    will    be    called    to 
t    that   this    is   in   reality 
too    per    cent    of    one-half    the 
light     incident    upon    the    glass 
(considering  no  specular  retlcc- 
tion.)      The   transmission   coef- 
ficients have  been  calculated  for 
the  second   lot  of  samples,  but 
■    of   the  confusion  aris- 
ing from  the  fact  that  only  tlat 
plates    .  red    here   the 

transmission  01  the  ideal  dif- 
fuser is  taken  as  50  per  cent. 
t  r,  the  prime  object  of 
the  investigation  was  to  deter- 
mine the  diffusing  ; 

IS     kinds     of     commercial 
glassware.      The     tran- 
re  of  interest  chiefly  when  diffusing 
glass  in  flat  sheets  is  desired.     The  samples  of  Lucid  . 
cm  from  commercial  reflect 
Areil    in    the    former    paper    wet  ;•    made    in 

Ihis.    no    doubt,    ace. "ints    for    1 1 1  ■ 
ference  in  the  two  lots  of  san  <|uite 

noticeable  to  I 

Tin.  if  diffuse  transmis  tnd  in 

this  lol  us  as  in  tin-  former  lot.     It  will  he 

that  in.  nples  which  dif- 

fusing,     1  Ither    samples    might    he    term. 

1  transmission.     Etched  or  ro  nd  to 

produce    -plead    traii-m   -  I    ten- 

dency to  diffuse  some  of  the  light  perfectly  and  to  transmit 

ttering  1  the  remainder 
which  is  not  absorbed  or  othi 

this  type  transmit  a   faint   image  of  the  1:.  early 

defined. 

In  order  to  illustrate  the  great  difference  in  the  resultant 

0 


trails- 

specimi  Mr.  H 

t  .    Meredith.  <<\   I 
le   II. 
Nothing   hut   t;  n   he  made 

between    '<■  two  tables  f  the 
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unknown  thicknesses  oi  the  glass  in  the  spheres.  Of  course 
the  '"efficiency"  of  the  spheres  varies  somewhat  with  theii 
size  under  practical  conditions,  but  the  figures  show  very 
closely  what  degree  of  transmission  can  be  expected. 

I   M.I  E     I — DIFFUSION     AND    TRANSMISSION     OF    VARIOUS    TYPES 
OF    GLASSWARE 


Relative 

Normal 

Brightness 

Diffusion 

Transmis- 

Curve.    Kind  of  Glass 

for  Con- 

Coefficient 

sion  (Flat 

stant   11- 

(Empiri- 

Specimen), 

lumina- 

cal), 

per  Cent 

of 

1  irl      1      (    T)T. 

Specimen 

1.00 

100.0 
88.0 

50 

30-50 

VK    No.    503    Welsbach  shade,    1-16-in. 

thick 

0.74 

86.0 

50 

P     Pyro,  1-16  in.  thick 

0.41 

7S   4 

26 

2.80 

19.9 

6  7 

L+F     Lucida,  one    side    frosted,     J    in. 

1.71 
1.6S 
0.79 

0.66 

34.0 

31  .0 
52.0 

67.8 

59 

Vi     Veluria,  roughed  inside,  J  in.  thick. 

35 

C+f     Crystal,  one  side  frosted 

18.3 

3.9 

10.3 

Among  other  experiments  made  is  that  of  showing  bow 
a  roughed  surface  changed  the  properties  of  a  reflector. 
Instead  o-f  permitting  the  glass  to  change  its  angle  with. 
the  line  joining  its  center  with  the  photometer,  it  was  kept 
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Angle  of  Incidence  of  Beam  of  Light 
FIG.    3 CURVES    SHOWING   RELATIVE    NORMAL   BRIGHTNESS 

perpendicular  to  this  line  while  the  angle  of  the  incident 
light  was  varied.  Measurements  of  the  normal  brightness 
were  made  while  the  angle  of  incidence  of  the  beam  of 
light  was  varied  from  zero  to  55  deg.     This  procedure  was 

TABLE    III TRANSMISSION    OF    VARIOUS    TYPES    OF    Gl  A.SSWARE 


Transmission,  per  Cent 


Alabaster 

Alba  plain  smooth 

Melilite  (polycase) 

Gleason  Tiebout  (polycase) 

Opalescent 

Opal      . 

Verra  Krasna  (WO    . 


carried  out  with  an  unetched  sample  of  Lucida  glass  and 
with  a  sample  roughed  inside.  The  data  are  shown  plotted 
in  Fig.  3.  Curve  I  represents  the  results  with  the  roughed 
inside  sample,  while  curve  2  shows  the  relative  results  ob- 


tained for  the  unetched  sample.  i  hese  curves  are  repro- 
duced for  the  purpose  of  emphasizing  the  fact  that  the 
character  of  the  inside  surface  greatly  affects  the  ability  of 
the  reflector  to  direct  the  light.  In  curve  3  is  shown  the 
ratio  of  the  brightness  of  the  sample  with  roughed  inside 
to  that  of  the  unetched  sample,  their  brightness  at  zero 
angle  of  incidence  being  taken  as  unity.  As  would  be  ex- 
pected, the  normal  brightness  of  the  roughed  sample  does 
not  decrease  as  rapidly  as  that  of  the  other  sample  with 
increasing  angle  of  incidence  of  the  beam  of  light.  The 
curves  show  how  an  etched  inner  surface  reduces  the  abil- 
ity of  the  reflector  to  direct  light,  making  it  a  better  dif- 
fusing unit. 

Representative  glassware  of  all  types  readily  obtainable 
has  been  examined.  The  writer  acknowledges  his  indebted- 
ness to  those  who  kindly  furnished  the  samples,  and  to  Mr. 
Leonard  Krill  for  assistance  which  was  rendered  by  him 
in  the  experimental  work. 


Water-Power  Plant  with  300-Ft.  Head  at 
Longmont,  Col. 

The  recently  completed  municipal  electric-lighting  plant 
for  the  city  of  Longmont.  Col.,  utilizes  a  300-It.  head  tor 
developing  the  power  of  its  allowance  of  10  cu.  ft.  per 
second  from  the  north  fork  of  the  St.  Yrain  River.  Two 
Leffel  waterwheels  are  directly  connected  to  a  pair  of 
250-kw  Fort  Wayne  alternators  producing  230c-volt,  three- 
phase  energy.  For  transmission  to  Longmont,  which  is 
12  miles  distant  from  the  water-power  development,  the 
emf  is  stepped  up  to  23,000  volts.  Trussed-steel  poles  and 
pin-type  insulators  have  been  used  for  the  transmission  line. 
The  substation  at  Longmont,  transforming  back  to  2300 
volts  for  local  distribution,  is  unattended.  Leading  north 
from  the  station  three-phase  main  primary  circuits  are 
carried,  from  which  branch  off  single-phase  laterals.  Sec- 
ondaries are  to  be  grounded  to  avoid  danger  to  life  and 
property  resulting  from  possible  crosses  with  high-voltage 
wires. 


Oil-Engine  Set  for  Ship's  Emergency  Lighting 

The  Titanic  disaster  has  called  attention  to  the  need  for 
auxiliary  sources  of  electrical  supply  for  deck  lighting  and 
wireless-telegraph  operation  in  case  of  the  flooding  of  the 
main  electrical  generating  equipment  of  a  vessel  that  has 
become  disabled. 

In  a  large  steamship  now  under  construction  at  Dum- 
barton, England,  trial  is  being  made  of  a  gasoline-engine 
set  mounted  on  the  bridge  deck  far  from  the  possibility  of 
immersion.  The  lightness  of  the  unit  has  made  feasible  its 
positioning  at  this  height  without  adding  to  the  top  hamper 
of  the  ship.  By  means  of  a  throw-over  switch  energy  for 
the  deck  lamps  and  wireless  set  can  be  taken  either  from 
the  main  generators  or  from  the  emergency  set  as  may  be 
more  convenient. 

The  28-hp  Brooke  engine  is  direct-connected  to  a  20-kw, 
1  10-volt  Siemens  generator.  The  motor  is  of  the  standard 
vertical  four-cylindered  type,  with  Bosch  ignition  and  alter- 
native accumulator  starting.  The  whole  is  mounted  on  a 
single  bedplate,  and  the  crank  shaft,  passing  through  the 
base  of  the  radiator,  which  is  situated  between  the  engine 
and  the  dynamo,  is  direct-coupled  to  the  dynamo  shaft.  The 
radiator  is  of  the  tubular  type,  with  ample  surface.  Thermo- 
siphon  cooling  is  used,  and  a  powerful  fan,  driven  by  belt 
from  the  cam-shaft  end  of  the  engine  through  a  shaft  pass- 
ing along  the  tops  of  the  cylinders,  induces  a  current  of  air 
sufficient  to  keep  the  radiator  cool.  Large  movable  inspec- 
tion plates  are  provided  to  enable  the  crank  pit  to  be  exam- 
ined, and  the  crank  itself  can  easily  be  taken  out  should 
occasion  require.- 
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Central  Station  Management 


Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among1  Successful   Utilities 


Convincing  the  Directors 
Some    time    ago    the    electric  lighl     plant     in    a     small 
Middle  Western  town  wa  ,  in  the  words  ol   its  manager, 
"hobbling    along,    paying   an    ignominious   dividend    in    re 
turn  for  .in  exorbitant  a it  oi  hard  work  and  close  man- 
agement."   The  manager  was  not   satisfied  with  the  small 
dividend  which  the  plant   had  been  earning  and  at 
rectors'  meeting  suggested  a  combination  ici   electrii    plant. 
A  few  figures  and  a  little  argument  convinced  thi 
that  the  operating  expenses  would  not  be  increa  ed  b)  th< 
combination  plant.    The  addition  of  a  to-ton  refrigerating 
auxiliary  was  agreed  upon.    "And  from  that  moment,"  con 
tinues  this  enterprising  manager,"  the   stock  of  this 
pan)    has    been    something    worth   owning.     We   are   now 
paying  a  good  dividend,  have  installed  two   too-hp  boilers 
and  added  t"  the  generating  equipment  and  ice  planl  ma- 
chinery.    There  is  outstanding  at  presen  100  in 
stm-k  and  $ 1 6,000  in  bonds  on  our  property,  which  • 

tainl)    worth   nun,'   than   $ 11    the   returns   ma 

taken  as  any  indication  of  the  value  of  an  investment.    To 
say  that   w  e  arc  enthusiastic  over  our  combination  plant 
would  indeed  be  mild.     I  do  not  hesitate  to  add  that 
only   waj    to  make  an  electric-light  plant   in  a  small  town 
pay  a  life-sized  dividend  is  to  make  b)  produi  I   ii 


Closing  Ornamental  Street-Lighting  Contracts 
In  the  smaller  towns  of  its  territory,  particularly  those 
varying   from  300  t"  10,000  population,  the  Illinois  North- 
ern Utilities  Compan)   has  been  very  successful  in  cl 
street  lighting  contracts  for  both  standard  and  ornamental 
street  illumination  as  follow 5 

When  renewing  its  regulai  contracts  the  compan)  has 
found  that  usually  a  few  of  the  local  merchants  want  orna 
mental  posts.  These  it  has  advised  to  take  up  the  matter 
of  ornamental  lighting  with  the  city  while  a  new  contracl 
was  going  through  and  the  municipalitj  might  be  willing  to 
undertake  the  installation.  Such  .1  plan  of  having  the  cit) 
defra)  the  cost  is  in  any  case,  according  to  \lt  C.  B.  N  onts, 
general  contract  agent  at  Dixon,  111.,  much  more  desirable 
than  the  method  sometimes  followed  of  dividing  the  expense 

among   the   merchants. 

The  interested  merchants  then  agitated  the  question  and 
made  up  parties  t"  visit  installations  of  ornamental  lighting 
in  m  irb)   citii     at  then   own  expense.     The  compan 
them  to  call  a  meeting  with  the  cit)  officials,  at  which  plans 
were  submitted   showing  the  total   cost   of  the   installation 

and   the   maintenance  of  the  posts,  the  merchants  tO  pa>    the 

cist  ol  the  installation  and  the  city  that  ol  lighting  and 
maintenance.  I  he  figures  that  were  submitted  were  made 
in  conjunction  with  the  regulai  street  lighting,  which  is 
taken  for  .1  ten-year  period,  thus  placing  the  ornamental 
lighting  on  a  permanent  basis, 

At   honest, >u.  a  town  ol   9  10,  where  the  compan)    111 

twentj  three  lamp  posts,  the  cit)  pai  1  foi  the  total  in 
tion  and  tin    lighting  of  the  lamps,     in    \mhov.  a  city  of 
.•500.  tin   merchant:   paid   Foi   the  posts  and  the  city  for  the 
lighting.     In  other  small  towns  the  municipality  paid  half 

the  COSt    and   the   other   half  was   raised   b)    means  of   public 

subscription. 


I  Hie  lesson  learned   from  tl 
■  hat  n  is  alv 
Iking.    Indeed,  more  ci  nl 
with  less  effort   than   for  any  othi  ■  In 

on,-  town   the  president   of  the   vill  !  up" 

every  donation  himself.    In  another  tow  11  a  newspaper  man, 

with  one  of  the  largest   merchants,  raised  the  entire  ai 
try   for  the  installation. 


The  Approach  of  Electric-Ironing  Days 

In  attractive  advertisements  in  the  local  news 
Union  Electric  Light  &  Power  Companj  Mo., 

is  carrying  1  lign  of  reminders 


RAl    STATION    I  OMPAN\  S 

and   prospective   patrons   lest    the)    I  irgcl    that    I 

,.f   summer  will   Si 
will  be  in  the  height 

done   in   a    Wi 

withstanding  the 

the  hot  days 

The   electric   flat  iron    I 
pliance  for 
It   savt 

St.  1  ouis  comp  ■ 
the  iron."  The  I 
these  irons  on  thil  -  'ol. 
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Six-Ton  Ice  Plant  a  Valuable  Auxiliary 

That  even  a  6-ton  by-product  ice  plant  may  be  a  valuable 
addition  to  a  small  central  station  is  shown  in  the  figures 
presented  by  the  general  manager  of  an  ice-electric  plant  in 
Georgia.  During  the  ice  man's  busy  season  this  industrious 
manager  has  succeeded  in  marketing  1500  tons  of  ice, 
which  is  quite  a  remarkable  record  for  a  town  of  1000 
inhabitants. 

Steam  compression  apparatus  is  used  for  handling  the 
ammonia.  The  total  investment,  including  the  buildings 
and  refrigeration  plant,  is  given  as  about  $10,000.  A 
statement  of  the  yearly  operating  expense  is  made  as  fol- 
lows: 

Fuel     $750.00 

Labor,  including  office    '. 400.00 

Miscellaneous    50.00 

Delivery    280.00 

Total    $1 ,480.00 

It  is  estimated  that  the  price  of  producing  I  ton  of  ice 
at  the  platform  is  $3.60.  The  ice  which  was  sold  from  the 
platform  in  wholesale  lots  was  disposed  of  at  $4.30  a  ton. 
Deliveries  were  made  to  small  customers  at  $8  a  ton.  One 
wagon  was  found  adequate  to  supply  the  retail  trade. 

The  statement  of  this  firm's  annual  receipts  and  dis- 
bursements from  its  ice  business  follows: 

Yearly  gross  income  for  ice  business $2,250.00 

Yearly  expenses   (including  depreciation,  interest,  etc.)  .  .    1,730.00 

Net    income     $520.00 

These  figures  show  that  the  ice  plant  has  earned  in  ex- 
cess of  5  per  cent  per  annum,  a  showing  of  an  entirely 
satisfactory  nature. 


Handbook  of  Central-Station  Service 

The  revised  or  1913  edition  of  the  "Handbook  for  Users 
of  Central  Station  Lighting  and  Power  Service,"  issued 
by  the  Commonwealth  Edison  Company  of  Chicago,  con- 
tains much  useful  information  for  customers.  The  user  is 
told  how  to  obtain  electric  service,  what  the  rates  are,  how 
to  read  the  meters  and  how  bills  are  figured  and  receives 
other  information  in  relation  to  incandescent  lamps,  repair 
service  and  the  company's  display  rooms.  At  the  end  are 
a  few  questions  and  answers  explaining  in  a  simple  manner 
the  most  common  terms  relating  to  the  business,  such  as 
"kilowatt-hour,"  "alternating  current,"  "cycle,"  "load- 
factor"  and  the  like.  One  excellent  feature  is  an  explana- 
tion showing  why  it  is  not  practicable  to  charge  for  elec- 
tricity at  a  uniform  rate  regardless  of  how  or  when  it  is 
used.  The  pamphlet  is  of  convenient  size  to  slip  into  a 
coat  pocket  and  contains  thirty-two  pages  bound  in  a  cover. 


Moving-Picture  Publicity  at   Brattleboro,   Vt. 

Popular  interest  in  central-station  service  at  Brattleboro, 
Vt.,  was  recently  stimulated  by  the  "electrical  matinees" 
given  at  a  local  moving-picture  house  by  the  Twin  State 
Gas  &  Electric  Company.  Advertisements  announcing  the 
performance  had  been  run  in  advance  in  the  local  papers, 
and  on  the  day  preceding  the  exhibition  printed  invitations 
were  sent  out  with  admission  tickets. 

The  program  opened  with  a  brief  address  by  Mr.  C.  M. 
Addis,  manager  of  the  company,  who  spoke  in  popular 
language  concerning  electricity  and  its  applications  in  the 
home,  office  and  factory.  He  then  exhibited  four  semi- 
humorous  moving-picture  films  loaned  by  electrical  manu- 
facturers, interspersing  them  with  the  regular  entertain- 
ment films  obtained  from  a  motion-picture  agency.  These 
were  followed  with  lantern  slides  especially  prepared  for 
this  matinee,  including  charts  showing  night  and  day  serv- 
ice hours,  etc. 


On  the  stage  was  placed  a  display  of  electric  cooking  and 
heating  appliances,  where  their  use  could  be  actually  demon- 
strated. Mr.  Addis  had  a  loaf  of  bread  ready  to  bake  and 
put  this  into  an  oven  and  baked  it  before  the  audience.  He 
also  made  coffee,  cooked  eggs  and  browned  toast,  mean- 
while quoting  rates  and  prices. 

Mr.  Addis  had  expected  an  attendance  of  about  300 
householders,  as  he  held  the  matinee  on  Tuesday  when 
children  were  in  school  and  servants  normally  at  home. 
The  moving-picture  theater  seats  560  people.  But  when 
750  tickets  had  been  turned  in  at  the  door  the  town  police- 
man refused  to  allow  any  more  to  enter,  and  some  fifty  to 
sixty  people  were  turned  away.  The  rental  of  the  theater 
cost  $15  for  the  performance. 

Officials  of  the  Twin  State  company  are  confident  that 
this  electrical  matinee  will  be  helpful  and  influencing  for 
three  to  five  months,  at  which  time  it  may  be  advisable 
to  repeat  the  performance.  The  interest  manifested  on 
the  part  of  the  public,  as  shown  by  the  questions  asked, 
was  quite  amazing  and  shows  how  far  the  electrical  industry 
has  yet  to  go  before  reaching  the  Saturation  point. 


The  Electric  Sign  as  an  Advance  Agent 

The  prospective  user  of  an  electric  sign  should  not  lose 
any  time  waiting  until  his  new  building  or  quarters  are 
completed  before  installing  and  operating  his  display.  If 
he  does  thus  postpone  putting  up  the  sign  after  there  is 


ELECTRIC    SIGN    OPERATING    AS    BUILDING    IS    UNDER 
CONSTRUCTION 

enough  of  the  structure  completed  to  carry  the  weight,  he 
will  be  losing  a  valuable  advertising  potentiality.  In  the 
weeks  preceding  the  completion  of  a  new  building  an  elec- 
tric sign  will  impress  on  the  minds  of  the  public  the  nature 
and  indentity  of  the  future  business,  doing  this  at  a  time 
when  the  natural  curiosity  and  interest  of  the  public  will 
be  appealed  to. 

At  all  events,  the  sign  display  should  be  got  into  place  at 
the  first  possible  opportunity,  and  then,  when  the  structure 
is  later  finished  and  opened  for  business,  there  will  already 
have  been  fixed  in  the  public  mind  a  full  understanding  of 
the  new  undertaking.  The  start  obtained  in  this  way  may 
prove  valuable  in  establishing  the  new  business  during  the 
trying  initial  period  of  getting  under  headway,  thus  reduc- 
ing what  utility  appraisers  call  "the  cost-of-going  value." 
In  the  accompanying  illustration  is  shown  the  display  of  a 
new  Times  Square  theater  in  New  York  City,  whose  elec- 
tric-lighted sign  has  been  up,  and  burning  nightly,  for 
weeks  in  advance  of  the  actual  opening  of  the  playhouse. 
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Electric  Pole  Truck 

The  distribution  of  wooden  poles  has  always  been  on< 
of  the  most  troublesome  problems  confronting  the   ti 
portation    department    of    the    Philadelphia    Electric    Com- 
pany.   This  has  become  tnori     1  rious  in  the  last  feu 
owing  to  the  rapid  increase  in  the  use  of  excessitely  high 
poles   due  to   the   extension   of   high-tension    ti  in  mission 
lines,   which   nece    itates   the   placing   of    such 
the  wires  of  all  other  panii      and  over  railroad  cross- 
ings at  a  clearanci    not   li       than  30  ft.  above  the  rails.     It 
has  been  the  practice  of   the   Philadelphia   Electric  I  om 
pany  to  distribute  such  poles  by  the  use  of  hoi  •  drawn 
trucks  the   rear  wheels  of   which   are  rigid,  and   ior  this 
reason  turns  of  large  radius  have  been  necessary. 

Some  of  the  poles  used  in  the  work  are  90  Et.  long  and 
are  very  difficult  to   handle   in  cong  1    the 

city.      In    making    turn ition    must    be    given    not 

only  to  the  length  of  the  poles  but  .ii  0  I  ■   occu- 

pied by  two  or  mote  horses  in  tandem  sometimes  the 
length  of  street  occupied  by  the  loaded  vehicle  and  horses 
1     .1     much  as  130  ft. 

For  a  number  of  years  the  constructio  electric 

trui'k  has  been  under  consideration  which  would  em 

1 1 1  <    Following  advantages:  the  space  ipied  bj  the  loaded 

truck  to  be  limited  to  the  length  ol  the  poles,  this  to  bi 
accomplished  by  allowing  the  poles  to  overhang   at   both 

the  front  and  rear  ends;  ability  to  turn  in    ttively 

small  circle ;  ability  to  cover  more  ground  at  a  gt 
than  a  horse  drawn  vehicle;  construction  such  ;h  to  p 


ing  mechanism,  the   rear   steer  being  used   only   when 
short  turns  are  necessary. 

1  'n  account  of  the  greater  weight  on  the  front  wheels 
when  the  truck  is  running  empty  the  brakes  were  made  to 
operate  on  the  front  wl  as  on  the  rear  wheels, 

•  to  eliminate  any  tendency  to  skid. 
The   loading  and  unloading  of  poles  is  accomplish' 
an  electric  winch  in  the  center  of  the  truck.    This  winch  is 
SO  that  it  can  be  controlled  from  switches  under  the 
1    from   either   side   of   the   truck   at   the   motor,    and 
when  in  operation  the  control  of  the  truck  itself  is  cut  out. 
B)   this  winch  it   is      issible  to  place  poles  in  any  position 
on   the  truck,  and   even   when   the  truck   i-,   partially 

addit al  poles  can    ■•    placed  at  th<   top  of  the  pile.    This 

is  particularly  advantageous   inasmuch  as  it   is  only  neces- 
sary  to   detail   two  men    (a  driver   and   a  helper  1    with   the 
truck   when  loading  or  unloading  poles,  w  Inch  can   be  done 
much   more  rapidly  than   has  been  practicable  wit! 
men  heretofore. 

The  truck  il  icity  and  wi 

unloaded,  about   [2,000  lb.     The  division  of  the  un 
weight  is  60  per  cent  on  the  front  wheels  and   . 
on  the  rear  wheels.    *  alculations  have  been  made  showing 

ositions    to    ' :cupied    by    the    various 

■  ii   the  truck,   in   order  that   the   load   may   be   equally 
distributed  between  the  front  and  rear  whet 

The  truck  1-  fitted  with  four-motor  drive,  which  is  neces- 
sary in  order  to  provide  proper  traction  for  such  a  long 
wheelbase.     The  batteries   (forty-tw  plate 
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of  the  loading  and  unloading  of  poles  by  electricity.  All 
of  these  advantages  are  embodied  in  the  new  truck  shown 
herewith  ami  built  b>  the  Commercial  ["ruck  1  ompany  at 
the  suggestion  of  Mr.  A.  II.  Manwaring,  head  of  the  arc- 
lighting  department  of  the  Philadelphia  Electric  Company. 
I  be  devising  ol  a  satisfactory  method  of  steering  such 
a  long  vehicle  proved  to  be  quite  a  problem.  It  would  be 
a  simple  matter  to  control  all  the  wheels  from  the  driver's 
position,    but     Under    such     conditions    the     front     and     rear 

wheels  would  turn  in  opposite  directions,    This  would  not 
be  satisfactory    in   a    pole  truck,  because  of  thi 

poles  are  unloaded  at  the  curb  line,  and  in  getting 

from    the    curb,    while    the    front    wheels    would    leave,    the 
rear   wheels   would   run    into   the   curb.       I'lie   control    . 
rear  wheels  by  an  upright  Standard  and  an  additional 
ing  wheel  was  aNo  impracticable,  for  the  reason  that  this 
arrangement   would   prohibit   the   loading   and   unbinding   of 
the    poles    from    either    side    of    the    truck.       All    these    diffi- 
culties  have   been    overcome    in    the   present    design,    which 
provides   for  the  steering  «\   the  rear  wheels   from  the  side 
of   the   truck   by   an   apparatus   so   arranged    that    it   can    be 
locked    when    the    wheels    arc     in    a    neutral    position. 
enables    the    truck    to    be    controlled    entirely    by    the    front 


"MA  .  I  nidi  I  are  placed  in  a  compartment  under  the  bed 
of  the  truck  in  front  of  the  center.  A  compartment  to  the 
rear  of   the  center   is   utilized   for   carryil  ch   as 

cant  hooks,  jacks,  short 

A  number   of   interesting    features   of   the  truck 

follows:       I  he   weight    of  the   Steel 

is  5750  lb.;  tin  weight  of  the  rubber  in  thi 

the   length   over   all    is   31    ft   <>   in.:    the    wl 

With    the    rear    wheel-    locked    in    the    neutral    position    the 

truck  will  turn   in  tront 

and  r<  wheels  the  truck  will  turn  in 

t8  ft.     1  he  truck  can  ci  I  full 

load.     It-  speed  on  the  level 

hour  at    full   load.     Thi  •    drive  will  enable  the 

truck    to    wend    its    w.t\     thr 

roadway,  and  on  trial  it  full  load  up 
a  9  per  cent    g 

The  new  truck  !  a  Inc.     The 
name  of  the  con  ■ 

the  compar                        if  it  isn't  electric  it  isn't  modern  '" 

Innumerable                        have    bee::  g    the 

f   the   truck    and    it    has  great    deal    to 
attract  the  general  public  to  the  use  of  electric  vehicles. 
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Illumination  and  Wiring 

Testing  Shadow  Effects  of  Various  Systems  of 
Lighting 

In    a    paper    read    before    the    Illuminating    Engineering 
Socictv  of  London  by  Messrs.  J.  G.  Clark  and  V.  H.  Mac- 


FIG.    I SHADOWS   CAST  BY  OHJECTS  LIGHTED  BY   SINGLE  DIRECT 

UNIT 

k.nney  an  attempt  was  made  to  define  the  main  functions 
of  a  shade  or  reflector.  One  quality  which  is  sometimes 
forgotten  is  the  softening  of  shadows.  A  so-called  "harsh" 
or  "hard"  system  of  lighting  is  usually  one  in  which 
abrupt  shadows  are  cast  by  a  lamp  owing  to  the  light 
not  being  spread  over  a  sufficient  area.  It  is  well  known 
that  very  soft  shadows  are  cast  by  indirect  systems  of 
lighting,  although  it  would  be  incorrect  to  term  the  illu- 
mination shadowless.  Although  a  great  deal  of  discussion 
has  raged  around  the  shadow  effects  of  direct  and  indirect 
systems  of  lighting,  very  little  effort  seems  to  have  been 
made  to  define  shadows  and  to  represent  by  models  and 
experiments  what  the  effects  of  various  systems  of  lighting 
in  this  respect  will  be. 

In  the  paper  by  Messrs.  Clark  and  Mackinney  an  interest- 
ing method  of  exhibiting  shadow  effects  was  described. 
A  standard  object,  consisting  of  a  rod  having  on  it  a 
sphere  and  a  flat  disk,  was  mounted  on  a  piece  of  white 
paper  and  photographs  of  the  shadows  with  various  sys- 
tems of  lighting  were  taken.     Figs.  1  and  2  show  the  nature 
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FIG.    2 OBJECTS    LIGHTED    BY    SINGLE    INDIRECT    UNIT 

of   the  shadows  cast  respectively  by  a  single  direct  and  a 
single  indirect  unit  placed  in  the  center  of  the  room. 

By  taking  an  object  of  standard  dimensions  and  subject- 
ing it  in  turn  to  each  system  of  lighting  to  be  studied,  and 
subsequently  taking  photographs  of  the  shadow  produced, 
much  useful  information  about  various  systems  of  lighting 
might  be  obtained. 


Indirect  Lighting  on  Limited  Trains  Between  New 
York  and   Boston 

One  of  the  most  striking  features  of  the  Merchants' 
Limited  five-hour  trains  between  Xew  York  and  Boston 
on  the  Xew  York,  Xew  Haven  &  Hartford  Railroad  is 
the  use  of  indirect  electric  lighting  on  new  rolling  stock 
recently  purchased  and  installed  for  this  service.  The  cars 
are  of  steel  construction  and  represent  in  finish  and  ap- 
pointments the  perfection  of  the  car  builder's  art,  con- 
sisting in  the  case  of  each  train  of  four  parlor  cars,  a  com- 
bination parlor  and  baggage  car  and  an  observation 
smoker,  with  the  usual  dining-car  equipment.  The  light- 
ing is  provided  by  an  axle  generator  and  auxiliary  storage- 
battery  installation  on  each  car,  with  automatic  voltage 
regulation  standardized  for  32  volts  operation. 

The  accompanying  photographs  illustrate  the  interior  of 
the  observation  car  and  of  one  of  the  standard  parlor  cars. 
The  length  of  the  observation  car  inside  sills  is  71.5  ft.,  and 
it  contains  seating  accommodations  ^for  fifty-four  pas- 
sengers, the  main  aisle  being  flanked  by  two  rows  of  twenty 
seats  each.  Seven  indirect  lighting  fixtures  are  providea 
in  the  observation  section,  each  containing  three  50-watt 
tungsten  lamps  suspended  vertically  above  a  white  porcelain 
reflecting  bowl  16  in.  in  diameter  and  carried  in  a  solid 
bronze  lacquered  dome  hung  7.5  ft.  above  the  floor.     Three 


FIG.    I LIGHTING    UNITS    IN    OBSERVATION    CAR 

additional  fixtures  are  provided,  one  for  the  drawing-room 
or  rathskeller  section  of  the  car  and  one  at  each  entrance 
into  the  car  from  the  vestibule.  The  monitor  is  about  5  ft. 
wide  and  is  finished  in  a  light  cream  color.  The  fixture 
is  hung  so  that  the  reflecting  bowl  is  about  12  in.  below 
the  monitor  ceiling,  the  fixtures  being  spaced  6.5  ft.  apart 
on  centers  and  installed  in  a  single  row.  Xo  side  lighting 
is  required.  The  interior  finish  is  in  cocoa-wood  and  a 
buffet  in  which  water  can  be  heated  electrically  is  attached 
to  this  car. 

The  parlor  cars  are  of  the  same  length  as  the  observation 
smoker,  each  having  thirty-six  chairs  upholstered  in  a  rich 
rose-colored  tapestry.  The  seats  are  installed  on  centers 
42  in.  apart  and  are  about  17  in.  above  the  floor,  the  aisle 
width  being  28  in.  The  inside  length  of  the  parlor  car 
I  etween  bulkheads  is  about  62  ft.,  and  in  this  distance  ten 
indirect  lighting  fixtures  are  provided,  each  containing  a 
1  on- watt  tungsten  lamp  mounted  vertically  above  the  in- 
verted reflecting  bowl.  The  latter  is  carried  in  a  bronze 
receptacle  as  in  the  observation  car,  and  the  general  dimen- 
sions are  approximately  the  same  in  each  case.  Outside 
the  bulkheads  at  each  end  an  additional  fixture  is  installed 
to  illuminate  the  approach  and  exit  between  the  car  interior 
and  the  vestibule.     The  fixtures  are  about  9  in.  deep. 

The  dining  cars  on  these  trains  are  73.5  ft.  long  over  sills 
and  are  each  fitted  with  twelve  tables  seating  four  pas- 
sengers each,  the  tables  being  on  centers  6.5  ft.  apart  and 


April  26,  1913 


E  I.  ECT  R  I  <    A  I.     \V<  I  R  I.  D 


being  _'  ft.  9  in.  x  41   in.  in  size,  carried      < 
Hour.      Six  fixtures,  each  with  a  r 00- watt  tun^-teii  lamp 
provided,   the    fixture    spacing    being    ')    ft.    5    in.    and 
height  nf  the  bottom  7  ft.  4  in.  above  thi    ai  li       I  hi    fixture 
dimensions  are  about  tin-  same  ,1-   n    thi    othei    cat   .  ami 
there  is  a  monitor  5  ft.  wide  at  the  top,  with  light  1 
colored    finish    to    reflect    the    lighl    downward    from 
fixture       Mi'     !'!•    '.'..ill    oi  the  dining  ear-  and  the  parlor 
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ear-,   are    finished    in    Mexican    mahogany,    with    a   cream- 
olored  border  above  the  window  spaces,    The  cost  oi 
dining  ear  was  about  $30,000  and  ot  1  ai  h  parloi  ■  li  about 

000,      I  he  lighting  ni   the  1 bination  parlor  ear  with 

baggage  compartment  is  similar  t<>  thai  ol  the  other  parlor 
ears,   hut   a   smaller   total   number  nf   fixture,   1,   required. 
fhe  lighting  effect  throughout  the  tram  1-  soft  and  p 
ing,  without  the  slightest  glare,  an. I  the  finest  print  1 
reail   with  ease,      Preliminarj    observation   indicates,  how- 
ever,  that    the    150  watt    fixtures  are   giving   heller    sati 
tion  than  the   [oo-watl  outfits,  and  ii    i     pi  ibabli    tl 
former  will  take  the  place  nf  the  latter,  as  the  substitution 
can  easilj  he  made  without  altering  thi    fixturi    itself.     Mn 
plans   fur  the  installation  provide  for  ap 
4.5   ft.-candles  mi  a  working  plane  33  in,  above  the  floor. 
These  trams  are  believed  i"  he  the  first  in  the  world 
equipped  with  indirect  lighting. 


I  hi  er    ordinal  suited    from 

ferem  in   Malm,  city  electrician,  of 

Denver;    <  .    I:.    Thorn,    assistant    city    electrician;    W.    I. 

1  ana. la.  engii I   •  rwrit- 

Issociation,   ami  a  committee   of  the   local   electrical 
contractors 


Recent  Telephone  Patents 

Auti 

A   pat(  nt  ;.,    Mr.    William    I 

ider  fur  automat:, 
patent  has  been  granted  to  him  for 
adapted  to  includi  der  mechanic 

included  in  the  i. 

indi- 
vidually to  inting 
stud.     I                   1  -hold  is  tin 

along  an  are  wh 
lically  coincident  with  tl  ind.    "fhe  a; 

the  digit  1  with  thai   finger-hold.      I  he  movement 

is  limited  bj  the  .  of  the  arc  w  il 

aunt    1-    .,11'  -i    the 

hold.      When   thi 
turn--  to  it-  normal  position,  tl 
ing  to  send  out   thi    1   quired  number  nf  impulsi 

assigned  to  the  Kellogg  Swil  Manu- 

facturing ( 'ompany. 

Mr.   <  .    R.   Austin,  of   Los    Vngi  li 
device  in  which  the  sender  is  returned  t. 
tion    by   electrical    impulses   rather   than    b  The 

numbers  are  arranged  upon  a  perforated  dial  over  which 

I  ra\  els.      I  ■  ■  set  in  the  ■ 

position,  a  pin  in  it-  extermil 
the   dial.      I  he    mechanism    is    released    by    de|  1 
auxiliary  key  whereupon  a  vibrating 

ipulses  which  operate  simultaneous!)   upon  the  central 
-w  itch  ■  .1   '  ami 

the   Other   hack.      If   a   busy    lit  mp   is 

lighted  t"  denote  this.     I  f  a 
ringing  tahts  place  automatically. 


Letters  to  the  Editors 


Recodification  of  Denver  Electrical  Ordinances 

fhe  city  of  I  lenver,  Col.,  ha  lied  its  electrical 

ordinances,  including  in  the  new  measures  much  that  is 
helpful    for    the    wire. nan. 

1  onduit   is  required    for  all   new    work   in  all  class, 
buildings,  except   that    metal   molding   can   be   use. I   in   ex 
posed  work,  while  for  fished  wires  m  rewiring  jobs  flexible 
steel  armored  construction   ma)    he  employed. 

Motors  wuh  commutators  and  brushes  must  either  be 
.0  the  inclosed  type  01   havi    1  '1.    opei  in  their  frames 

tightlj    covered    with    metal,   miles-   the)    are    installed    in 

separate   motor  rooms   nol    in       "   lg(  ry-cli     ning   Or   sinii- 

1. 11  establishments  having  cement  floors,  If.  Minneapolis 
inl.  La  size  of  motor  leads  and  fusing  have  been  em- 
bodied in  ih.    new    1 '.  10  .  1 

Neutrals  must  be  grounded  at  1  tch  service.  Vapor-proof 
globes  must  he  used  on  all  lamps  in  drj  cleaning  establish- 
ments an. I  paint  and  varnish  works,  fhe  standard  conduit 
and  wire  table  published  b)  the  National  Electrical 
tract. us'  Association  has  been  adopted  as  the  requirement 
..1  ilu   city, 

fhe  use  of  standard  symbols  fur  wiring  plans,  as  pub- 
lished b)  the  above-named  association,  1-  required  on  all 
wiring  plans  submitted  t"  thi    1  cian. 


Hiirh-Frequeno    UternatOT 

To  ih. 

Siks: — In  an   article   in  the   .  \pril 

5,    entitled    "Electromechanics     R< 

ii.ia  University,"  b 
is  made  to  a  "General  Electric  high-frcqu 
Ml. iw    me  t..  give  a  brief   ' 

this   machine.       fhe   first    high 

il    a    frequem 
designed    b)     Prof.    R.     \     Fcsscnden,    the   machine 

huil'    to    run    at 
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order  to  get  the  required  speed — in  this  case  20,000  r.p.in. — 
it  was  decided  to  use  De  Laval  gears.  These  gears  are 
the  same  as  are  used  to  reduce  the  speed  from  the  De  Laval 
turbine  to  the  generator  it  drives.  We  decided  to  use 
them  to  increase  the  speed  of  the  generator  above  that  of 
the   motor. 

The  facilities  in  the  shop  of  the  National  Electric  Sig- 
naling Company  not  being  adequate  for  manufacturing  the 
machines  commercially,  the  work  was  given  to  an  outside 
shop,  in  this  case  that  of  the  General  Electric  Company. 
The  General  Electric  Company  proceeded  to  build  the 
machines  along  the  lines  of  the  former  Fessenden  gen- 
erators. 

The  above  is  a  brief  history  of  the  machines  now  re- 
ferred to  as  the  "General  Electric  high-frequency  alter- 
nators." 

D.  R.  Price. 

Pittsburgh,  Pa.  Formerly  Chief  Engineer  National 

Electric    Signaling    Company. 


To  the  Editors  of  the  Electrical  World: 

Sirs: — Quotations  on  the  high-frequency  alternator  in 
the  laboratory  at  Columbia  University  were  received  from 
the  General  Electric  Company,  and  after  the  bid  was  ac- 
cepted that  company  furnished  an  alternator  built  at 
Schenectady  and  bearing  a  General  Electric  Company 
name-plate.  From  any  possible  standpoint,  the  machine  is 
as  much  a  General  Electric  alternator  as  is  any  other 
alternator  built  by  the  company. 

J.   H.   Morecroft, 


New  York,  N.  Y. 


Department  of  Electrical  Engineering, 
Columbia  University. 


[The  history  of  the  development  of  the  high-frequency 
alternator  was  outlined  by  Mr.  E.  F.  W.  Alexanderson,  in 
a  paper  entitled  "Alternator  for  100,000  Cycles,"  presented 
before  the  American  Institute  of  Electrical  Engineers  on 
June  28,  1909.  In  this  paper  the  author  stated  that  his 
work  of  development  had  been  undertaken  for  Professor 
Fessenden  in  1904.  Several  publications  by  Mr.  Alexan- 
derson and  Professor  Fessenden  show  that  they  have  co- 
operated in  the  development  work  since  that  time.  In 
an  A.  I.  E.  E.  paper  presented  on  Nov.  10,  191 1,  Mr. 
Alexanderson  described  an  alternator  giving  200,000 
cycles  per  second,  probably  the  highest  frequency  ever 
obtained  directly   from   a   generator. — Eds.] 


Magnetization  and  Weight 

To  the  Editors  of  the  Electrical  World: 

Sirs: — Many  puzzling  physical  phenomena  can  be  defined 
in  simple  terms  by  the  electronic  theory,  although  sometimes 
it  is  hard  to  reconcile  some  of  these  varied  explanations 
with  each  other.  Two  interesting  cases,  for  example,  are 
the  electronic  explanations  of  gravitation  and  of  magnetism, 
to  which  recent  reference  has  been  made  in  the  Electrical 
World. 

In  magnetized  materials,  we  are  told,  the  spinning  solar 
systems  of  electrons  are  more  or  less  polarized  in  direction 
so  that  the  charges,  moving  in  parallel-plane  orbits,  set  up 
perceptible  magnetic  effects  in  the  mass — just  as  would 
similarly  circulating  currents  to  which  the  moving  charges 
can  be  compared. 

Turning  to  the  pleasing  electronic  theory  of  gravitation  as 
presented  by  Dr.  Crehore  in  your  pages  several  months  ago, 
we  are  there  given  to  understand  that  any  negative  electron, 
sweeping  in  planetary  fashion  around  its  positively  charged 
principal,  exerts  its  electromagnetic-gravitational  pull  chief- 
ly on  such  other  atoms  as  are  near  the  plane  of  its  orbit, 
the  effect  decreasing  to  zero  as  the  line  of  the  axis  of  rota- 
tion is  approached.  Since,  however,  the  hundreds  of  elec- 
tronic planets  in  a  given  atom  probably  revolve  in  as  many 


different  planes,  and  since  the  atoms  themselves  are  very 
likely  disposed  higgledy-piggledy  in  ordinary  matter,  we 
find  gravitation  occurring  in  identical  degree  in  all  direc- 
tions about  a  given  mass. 

Now,  if  this  gravitational  hypothesis  be  true  with  respect 
to  the  individual  electron,  and  if  it  were  possible  with  a 
powerful  magnetic  field  to  polarize  some  of  these  elec- 
tronic solar  systems,  we  ought  to  get  increased  gravitational 
attraction  along  the  common  plane  of  rotation,  while  at  the 
axis  this  force  should  be  correspondingly  enfeebled.  We 
should  then  have  the  anomaly  of  a  body  which  weighed 
more   on   one   side  than  on   another. 

But,  from  the  magnetic  explanation  already  cited,  do  we 
not,  in  magnetized  iron  or  other  material,  have  exactly 
such  a  polarized  condition  of  the  electronic  systems?  Put- 
ting a  bar  of  magnetized  steel  to  a  practical  test,  will  care- 
ful measurements  show  a  minimum  gravitational  pull  along 
its  magnetic  axis?  And  at  right  angles  to  its  length  will 
the  mass  attraction  be  greater  than  that  of  an  unmagnetized 
piece? 

If,  despite  the  obvious  observational  difficulties,  evidence 
could  be  found  of  such  a  diminution 'of  gravitational  pull 
in  the  region  of  greatest  magnetic  activity,  certainly  both 
of  the  present  interesting  electronic  explanations  of  gravi- 
tation and  of  magnetism  would  receive  very  direct  sub- 
stantiation— of  which,  by  the  way,  they  are  still  in  some 
need. 

Nezv  York,  N.  Y.  F.  Russell  Weed. 


Prevention  of  Accidents 

To  the  Editors  of  the  Electrical  World: 

Sirs: — The  article  in  your  issue  for  March  22,  referring 
to  a  paper  by  Mr.  D.  D.  Lescohier  before  the  Minnesota 
Electrical  Association  on  March  11,  is  of  much  interest  to 
me.  I  agree  with  the  author  that  "linemen  appear  to  be  the 
greatest  sufferers."  It  is  quite  true  that  most  of  the  acci- 
dents are  due  to  contact  with  wires  in  close  proximity  to 
the  lineman  while  his  mind  is  intent  on  "making  up"  joints 
on  which  he  is  working.  The  cure  for  this  kind  of  acci- 
dents, however,  is  not  by  holding  the  foreman  "rigidly 
accountable  for  use  of  protective  devices,"  nor  is  it  true 
that  he  "holds  the  key  to  the  situation  and  on  him  should 
the  responsibility  be  concentrated."  The  gang  foremen  are 
placed  in  a  peculiar  position  in  that  they  rarely  have  oppor- 
tunity to  choose  the  safety  appliances  they  are  to  use,  to 
dictate  the  standard  of  construction  to  be  employed,  the 
pin  spacings  with  relation  to  pole  or  the  weather  conditions 
they  are  to  work  under;  nor  can  they  "kill"  a  line  to  make 
repairs,  or  direct  what  position  dangerous  dead-grounded 
lead  cables  or  telephone  wires  are  to  occupy  with  relation  to 
the  live  primary  wires  or  what  relation  the  local  primary 
distribution  system  main  is  to  occupy  with  relation  to  the 
secondary  distribution  mains. 

Many  companies  insist  on  putting  primary  and  secondary 
wires  on  the  same  cross-arm.  thereby  compelling  the  men  to 
work  in  dangerous  positions  90  per  cent  of  the  time  because 
of  the  extra  expense  of  separate  cross-arms.  The  engi- 
neer who  determines  the  standard  of  construction  and 
holds  the  job  of  the  foreman  in  the  palm  of  his  hand  is  the 
man  to  be  "rigidly  accountable  for  the  use  of  protective 
devices,"  and  this  plan  would  result  in  proper  safety  in 
standard  of  position  and  operation  methods.  One  should 
provide  safe  rules  under  which  a  man  can  work,  not  rules 
for  legal  protection.  One  should  sectionalize  the  branch 
maiii|S  so  that  sections  can  be  cut  out  as  suggested  by  Mr. 
Tf.  J.  Gille,  of  St.  Paul.  The  lineman  should  be  called  into 
the  "family  group"  and  a  few  experience  meetings  should 
lie  helil.  If  safety  is  put  above  the  dollar,  accidents  will  be 
reduced  and  the  volume  of  work  increased,  with  a  conse- 
quent reduction  in  the  labor  cost. 

St.  Louis,  Mo.  John  L.  Fay. 
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Field  of  the  Operating-   Engineer 

A  Record  of  Practice,  Experience,  New  Ideas  and   Interesting 
Problems— Notes  on  Practical  Subjects     Questions  and  Answers 


Pipe  Choked  with  Scale  and  Foreign  Matter 

The   importance   of   inspecting    boilers    periodically    and 

thoroughly  is  well  illustrated  by  the   feed  pipe  shown  in 

section    from    .1    photograph    taken   by 

vi*r!™'^*K  onc    °f    the    well-known    accident    in- 

M  neglecti  d    am  I  fioked    with 

jjt.  .-,  "  tony  scale     until     thi      frei      opening 

through  it  was  only  5  .(_•  in.  in  di- 
ameti  1  ["hi  nei  iti  ol  fn  quent  in- 
ipei  tion         1  I '  enlj  appi  1  ■ 

along  the  seacoasl  cit  ies,  «  hei  - 
unfrequently  happens  that  the  circulat- 
ing   w  ater   intaki      [01    the   ci  mdi  nsei 
arc   found   choked    ■  i   and 

barnacles,  even  in  cases  where  screens  havi    been  provided 

with  them. 


cross-si- i  no     oi 
pin 


Steam  Economy  Versus  Dollars 
Frequently  the  purchaser  of  a  steam  engine  or  turbi 
not  alive  to  the  enormit)   ol  the  loss  which  maj   be  occa- 
sioned  from  poor  steam  econom)   in  the  prime  mover,     In 
order  to  demonstrati   mori   1  learly  the  advisability  of  secui 
ing  the  lowest  steam  consumption  possible  and  to  enable  tin 
prospective  customer  to  associate  a  real  money  value  with 
each  pound  of  steam  saved,  an  enterprising  salesman 
prepared  the  accompanying  set  of  curves. 

With  the  aid  of  this  chart  and  a  knowledge  of  the  load 
factor  and  the  cost  of  coal  at  the  plant  in  question,  only 
a  simple  arithmetical  calculation  is  necessary  to  arrive  ai 
the  annual  plant  saving  with  any  condition  of  decn 
steam  consumption.  For  example,  the  load  factor  ai  a  cer 
tain  750-kw  plant  has  been  found  to  be  62  per  cent,  and  coal 
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may  be  bought  at  $3  a  lung  ton.    Tracing  a  horizontal  line 
through  the  point  mark  in  inter- 

sect the  curve  bearing  the  legend  "coal  $3,"  and  reading  the 

ordinate   ol    this   point,   it    is    found   that   the   annual   cost    per 
kilowatt  of  generating    I    lb.  of  -team   is  OO  cent-.. 

It    the  proposed   installation   is  to   SaVI     2   lb    Of   --team   per 
hour  per  kilowatt   installed,  il    is  readily  seen  that  the  total 


annual  saving  will  be  yt  oo.    To  the 

man  who  is  contemplating  the  installation  of  new  apparatus 
such  a  graphic  and  forcible  presentation  of  facts  as  this 
cannot  fail  to  carry  home  its  point. 


Construction  Methods  on  Keokuk-St.  Louis  Trans- 
mission Line 

I  In-   i  io,ooo-volt   transmission  line  which  will  convey  to 
St.  Lou  at  Keokuk  water-power  plant 

I  ||    miles  distant    is   inadi     U]     Q  .   mil   copper 
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where  the  insulators  would  ultimately  be  placed,  threading 
the  cable  through  these  and  pulling  it  up  for  the  entire 
distance  between  anchor  towers.  It  was  brought  to  the 
proper  tension  by  means  of  a  dynamometer  or  heavy  spring 
scale  and  then  fastened  to  the  dead-end  insulators  at  each 
end.  A  stirrup  support  was  next  attached  at  each  tower, 
the  conductor  raised  from  the  pulley  by  it,  the  pulley  re- 
moved and  the  insulator  hung  and  bolted  to  the  cable. 

The  insulators  which  support  the  high-tension  conductors 
are  of  exceptional  interest.  They  consist  of  seven  cor- 
rugated porcelain  disks,  each  10  in.  in  diameter,  mounted  in 
a  string  by  means  of  malleable-iron  fittings  which  are 
cemented  to  them.  These  insulators  were  selected  after  a 
large  number  of  tests  of  various  types  at  the  highest  volt- 
ages that  had  been  used  for  that  purpose,  and  an  insulator 
was  finally  devised  which  affords  a  safety  factor  greater 
than  that  employed  on  any  other  transmission  system  of 
like  voltage.  The  completed  insulator  unit,  3  ft.  in  length, 
withstands  a  pressure  test  of  440,000  volts  under  ordinary 
conditions,  and  even  in  a  driving  rain  this  is  reduced  by 
only  25  per  cent. 

The  insulator  is  held  to  the  tower  and  the  conductor  to 
the  insulator  by  fittings  of  open-hearth  steel.  The  fitting 
for  the  latter  purpose,  called  the  wire  clamp,  consists  of  two 
plates  into  each  of  which  a  wavy  groove,  flaring  at  the  ends, 
has  been  pressed.  These  are  bolted  together  around  the 
wire  ami  the  waves  serve  to  produce  the  necessary  friction 
for  holding  it.  A  large  cable  of  this  kind  must  be  held  so 
that  none  of  the  small  individual  wires  will  lie  mashed  111 
the  clamp  or  over-strained  by  sharp  bends  at  the  ends  of 
the  clamp,  and  much  careful  investigation  was  necessary 
before  this  type  of  clamp,  which  holds  the  wire  firmlv  and 
yet  does  not  injure  it,  was  devised. 


Operation  of  a  Turbo-Electric  Ice  Factory 

A  turbo-alternator  will  be  used  to  generate  electricity  for 
operating  the  motor-driven  compressors  and  other  ma- 
chines of  a  new  ice  and  cold-storage  plant  now  being- 
erected  for  the  American  Refrigerating  Company  at  Los 
Angeles,  Cal.,  the  condensate  reclaimed  from  the  turbine 
being  used  as  the  source  of  distilled  water  for  ice  making. 
Heretofore  there  have  been  installed  in  various  parts  of  the 
country  a  number  of  electrically  driven  ice  plants,  but  in 
most  of  these  instances  the  central-station  electric  drive 
employed  has  generally  been  used  for  making  only  "raw- 
water"  ice,  no  steam  machinery  being  installed. 

To  make  distilled-water  ice,  the  standard  practice  has 
been  to  connect  a  Corliss  engine  directly  to  the  ammonia 
compressor  and  to  use  steam-driven  auxiliaries  for  mis- 
cellaneous purposes  about  the  plant.  Steam  condensed  from 
all  these  sources,  usually  in  a  condenser  open  to  the  air,  is 
then  re-boiled  to  drive  off  the  air,  being  skimmed  at  the 
same  time  to  remove  oil  and  grease.  To  make  distilled 
water  ice  by  the  ordinary  process  requires  therefore  a 
waste  of  distilled  water,  in  skimming,  of  from  10  per  cent 
up  and  involves  the  use  of  inefficient  steam  auxiliaries. 

In  the  Los  Angeles  plant  referred  to,  now  under  con- 
struction by  Hoxie  &  Goodloe,  of  New  York  and  Los  An- 
geles, all  power  used  is  to  be  furnished  by  a  turbo-gener- 
ator, the  ammonia  compressor  as  well  as  all  auxiliaries  be- 
ing motor-driven.  Even  the  power  required  to  move  the 
ice  wagons  will  be  made  to  yield  its  quota  of  distilled  water, 
since  ice  delivery  is  to  be  entirely  by  electric  trucks,  charged 
with  energy  furnished  by  the  turbo-generator.  Tin  1. 
that  led  the  engineers  to  such  a  radical  departure  from  ex- 
isting practice  were,  in  addition  to  those  alread)  enumer- 
ated, the  desire  to  produce  ice  of  unapproached  purity  by 
keeping  oil  out  of  the  steam  to  begin  with,  to  produce  a 
plant  requiring  a  minimum  amount  of  labor  for  its  opera- 
tion, to  get  the  same  efficiency  from  the  auxiliaries  as  from 


the  main  units,  and  to  keep  this  efficiency  high  for  the 
entire  plant. 

Following  through  the  course  of  the  water,  the  supply, 
coming  from  an  artesian  well,  is  passed  through  a  purify- 
ing system  and  goes  through  an  open  type  of  feed-water 
heater,  in  which  the  water  is  not  only  heated  to  boiling  but 
is  actually  boiled  for  some  minutes  in  order  to  drive  off 
the  dissolved  gases  that  otherwise  would  interfere  with 
the  transparency   of   the   ice,   unless   otherwise   removed. 

From  the  feed-water  heater  the  feed  water  is  delivered 
by  an  electrically  driven  triplex  pump  to  the  oil-fired  Stir- 
ling boilers,  operated  at  160  lb.  pressure.  As  steam  it  then 
passes  to  the  turbine  which  drives  a  60-cycle,  three-phase. 
440-volt  General  Electric  turbo-generator.  The  exhaust 
steam  from  this  unit  rises  to  a  special  type  of  surface 
condenser  located  in  a  room  directly  overhead,  in  which 
also  are  placed  the  ammonia  condensers,  distilled-water 
tank,  pre-coolers,  etc.  After  being  condensed,  the  con- 
densate is  led  through  a  specially  designed  re-boiler,  in 
which  any  remaining  gases  are  driven  off.  These  gases 
and  the  vapors  of  re-boiling  are  carried  back  to  the  con- 
denser and  the  gases  removed  by  an  electrically  driven  dry 
vacuum  pump.  The  water  from  the  re-boiler  drops  down 
through  a  barometric  column  and  is  pumped  through  the 
pre-coolers  and  filters  to  the  storage  tank  and  to  the  freez- 
ing cans. 

The  ammonia  compressor  is  driven  by  a. two-speed  induc- 
tion motor  which  can  be  changed  from  full  speed  to  half 
speed,  or  vice  versa,  by  a  double-throw  switch  mounted  on 
the  motor.  The  rotor  is  wound  six-phase,  with  six  slip- 
rings,  and  the  same  controller  is  used  to  start  the  motor  at 
either  full  speed  or  half  speed.  The  main  mechanical  equip- 
ment may  therefore  be  run  at  half  output,  but  at  very  nearly 
the  same  efficiency  during  the  winter  months  when  the  de- 
mand for  ice  is  light,  or,  if  desired,  during  the  night  time. 

A  flexible  coupling  connects  the  compressor  motor  to  a 
pinion  shaft  running  in  three  bearings  rigidly  fastened  to 
the  frame  of  the  compressor.  The  compressor  flywheel  is 
made  of  semi-steel  and  has  Wuest  herringbone  helical  gear 
teeth  cut  in  its  face,  which  mesh  with  a  pinion  carried  by 
the  pinion  shaft.  Pinion  and  gears  were  made  by  the  Falk 
company,  Milwaukee,  and  the  compressor  by  the  Frick 
company,  Waynesboro,  Pa.  The  transmission  losses  be- 
tween the  motor  and  the  compressor  are  believed  to  be 
materially  less  than  between  the  cylinder  of  a  Corliss  en- 
gine and  a  similar  compressor. 

Electric  motors  are  used  for  driving  the  circulating 
pumps,  well  pump,  boiler- feed  pump,  dry-vacuum  pump, 
brine  tank  agitators,  ice  hoist,  etc.,  and  a  motor-generator 
set  is  provided  for  charging  the  batteries  of  the  electric 
trucks  which  deliver  the  ice.  The  ice  delivery  trucks  were 
purchased  from  the  Baker  Electric  Company  and  are  of 
_;  tons  and  3.5  tons  capacity.     Exide  batteries  are  used. 

The  performance  of  this  plant  will  be  watched  with 
much  interest,  not  only  by  electrical  engineers,  hut  by  ice 
manufacturers  generallv,  for  if  the  plant  fulfils  its  prom- 
ise a  new  field  will  be  opened  for  the  steam  turbine  and 
the  electric  motor  in  ice-factorv  operation. 


Lead  Burning 

Kindly  inform  me  whether  lead  burning  is  done  with  a  blowtorch  or  a 
charcoal  fire  and   what   kind  of  flux  is  rise. I.  It.   M.   G. 

In  lead  burning  as  generally  done  use  is  made  of  neither 
a  blowtorch  nor  a  charcoal  fire,  but  a  needle-point  hydrogen 
flame.  As  a  ride  the  hydrogen  generated  is  mixed  with  air 
and  fed  through  a  rubber  hose  to  the  burning  tip.  Under 
ill'  action  of  this  flame  the  lead  surfaces  to  be  joined  flow 
together,  and  as  lead  is  added  from  a  stick  in  the  hands 
of  the  operator  the  seam  is  tilled  by  the  process  of  amalga- 
mation. 
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Digest  of  Current  Electrical   Literature 

Abstracts  of  Important  Original  Articles  Appearing 
in   the   Periodical    Electrical    Press    of  the    World 


Generators,  Motors  and  Transformers 
I  ommutation    and    Interpoles. — Ludwig     Binder. — The 
1  in  1     which  according  to  the  usual  view    are  produced  by 
the    armature    conductors    cutting    the    so-called    arm 
cro     flu     in   in  reality  produced  by  the  ti 

ii  iln    linear  short-circuit  currents,     I  hi 
induction  and  the  mutual   induction  1    con- 

ductors  in  the  slots  due  to  the  linear  shorl  -  in 
can  be  replaced  in  an  exact  manner  by  a   I  >ry  in 

paci     which   is  rut   by   the   rotating  11  tors. 

Ilir  form  of  this  field  can  be  found  in  :i  from 

the  number  of  conductors  per  slot  and  the   time  of  com- 
mutation.    This  field  is  co-axial  with  iln    armatun 
Geld,  but  it  runs  across  through  the  slots.      The  annihilation 
n!  iln-  reaction  voltage  is,  according  to  this  view,  due  I 
production   of   a    flux-free   zone    in    iln       lots     (nol    on    the 
armature  surface),  since  the  commutation  field  overo 
the  slot  cross-field  which  is  also  stationary.     According  to 
this  view,  therefore,  it  is  not  the  emfs  which  compensate 
each  other,  but  the  fluxes. — Elek.  und  Masch    (Vienna), 

March  J  and  9,  1913. 

Alternator  Emf. — L.  Klein. — G.  Kapp  gives  the  follow- 
ing formula  for  effective  emf  of  tin    general  alternating 
current   machine:     E    ■  k$nS  \m '.  where  n   is  tin 
quency,  'l'  the  maximum  number  of  the  lines  of  flux  from  a 
pole   and   .S"   the   number   of   active   armature   conductors 

(rods)   in  series.     The  coefficient  k  is  railed  by  Piclu  In 

the  "Kapp   factor,"   and    I  'ichelina  V(  1    has   given    tables    from 

which  the  Kapp  factor  for  rectangular  field  .  foi  trapezoid 

fields  and   for  sinusoidal  fields  can  bi  The 

present   author  elaborates  the     formula      for   sinusoidal 
still    further  with  some  references   to  the   effect    of   higher 
harmonics    in    the    case    of    turbogenerators      Elek.    und 
Masch,   (Vienna),  March  0,  1913. 

Single-Phase  Repulsion  Motor.  \  note  on  a  recent 
British  patent  (No.  11,434.  I'M-' )  of  the  Oerlikon  coin 
panv.  The  motor  has  a  shunt  characteristic,  and  the  direc- 
tion of  rotation  is  changed  by  shifting  the  magnetic  axis. 
The  stator  winding  is  divided  into  groups  connected  in 
series,  and  part  is  reversible.  Auxiliary  brushes  disp 
90  deg.  from  the  short-circuited  brushes  are  connected  to 
the  reversible  stator  winding.      K.TTS  ire  made  so 

that   the  current  in  the  working  brushes   is   nol    n 
during  the  change-over,     ff  a  transformer  is  used  to 
the  auxiliary  brushes,  it  is  provided  with  a  supplementary 
u  hiding,  through  \\  hich  I  tantly 

short-circuited.-  1  ondor   i  ill  .^.  1913, 

Starting  Cascade  Converters.-  R.  Johs,  Jensen.— An 
article  illustrated  bj  diagrams  giving  the  theory  of  the 
phenomena  dm  mil;  the  starting  of  cascade  converters.    The 

author   shows   ib.it    on   aCCOUnl    of   the   armature    reaction    in 

the  converter   synchroni  tes  difficult.     By   using 

starting  induction  coils  synchronizing  maj  be  greatly  facili 

tated. — Elek.  /.fit..  Aprii  3,   1913 

Lamps  and   Lighting 

German   Illuminating  Engineering  The  official 

report  of  the  first  general  meeting  of  the  1  ierman  Illuminat- 
ing Societj  (Deutsche  Beleuchtungstechnische  Gesell- 
Et),  held  in  the  physical  laboratorj  of  the  University 
of  Berlin  on  Feb.  24,  1913  1  he  rm  eti  g  «  is  opened  by  an 
address  bj    Dr.  Warburg,  oi   the   Reich  nstalt      Professor 


nthal  reporti 

forty-eight   charter   members  the  number  of   member-   has 
212.     Or.  Warburg  was  elected  president.    The 
board  "ur   membt: 

whom  six  must  be  also  memb' 

of  Electrical   Engineers   and   six  others   also   members   of 

rs.     Dr.   Lummer 
iied   bis   pap  ind    Illuminating 

ii  tin    first  part  he  discussed  the  physical  aspect 
of  the  illuminating  engineering  problem  and  said  thai  there 
progress,  oni  thoul 

heat  and  the  other  being  an  increase  in  the  temperatui 

out   light.     The  second   part   of   the 

dealt  with  the  ph)  the  human  eye.     Three 

commil  a   the 

light   unit  1  committee 

on  measuring  metl  Zeit.,  March  27,  1913. 

nl  Lamps  Versus  Arc  Lamps. — A.  Ros- 
SEL. — A  review  of  an  extended  discussion  between  repre- 
sentatives respectively  of  the  arc-lamp  industry  and  the 
incandescent-lamp    industry    as    to    whether   high-candlc- 

1    metallic-filament  lamps  can  replace  arc  lamps. 
brilliancy   ol  en   as  a   particular   ad- 

vantage, but  fn  m  a  hygienic  point  of  view  i;  is  rather  a 
antage.  Twenty-nine  trolley-car  motormen  were 
asked  to  compare  the  lighting  of  two  streets  of  equal 
.  oni  of  which  was  lighted  with  10-amp  arc  lamps 
and  the  other  with  500-cp  metallic-filament  lamps, 
of  the  twenty-nine  motormen  twenty-five  were  in  fa 
the  metallic-filament  lamps.  This  is  chiefly  due  to  the  ir- 
ritation of  the  eyes  ,,t"  the  motormen  by  the  arc  lamps,  and 
incandescent-lamp  lighting  is  said  to  reduce  the  number 
of  accidents.      1  he  cost   ol   opera! 

1.       If    the    high-candle  power    OSram    lamp   con- 
0.8  watt   per  hefner   candle   and   has   a   life  of 
the   metallic-filament    lamp    is   superior    t  1 
lamp    types.       The    superiorit]    '■:'    the    high-candle 

llic-filamenl  lamp  is  especially  evident  with  alternating 
current.      In  the  comparison  of  the  two  kinds  of  lamps  the 
r  subdivision  of  the  light  in  the  case  of  the  mctallic- 
filament  lam  to  be  taken  it  the 

same  illumination  is  obtained  with  a  smaller  total  candle- 
power   with   metallic-filament   lamps — Schweu.    Elek. 
Vol.    10,    [913,   No,   5;   abstracted   in    Eltk.   Zeit.,   March   -'7. 
1913. 

Electric    liijh:-. 
electric-lighting  industry  in  Germany  in 

tallic-filament  lam) 
that    although    5-cp,    Iio-volt    lamps 
volt  metallic-filament  lai 
c|)  lamp  should  become  the  standard  Ian 
1  he  metallic-filament  lamp  hi 

for   advert-  rust    lamp   is 

only  for  ph  lamp    The 

lem    of    the 

which  pure 
are  U! 

vantages  of  impri 
titanium  arcs,  which  ai 
ha\  1   not  been   il 

In  c  ni  '   •    •    with  the  mercury-vapor  lamp  the 

• 
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rhodamin,  is  not  yet  out  of  the  experimental  stage. — Elek. 
Zeit.,  March  27,  1913. 

Generation,  Transmission  and  Distribution 

Large  Gas  and  Oil  Engines. — Schoemeurg. — The  article 
[joints  out  that  for  electric-power  plants  the  gas  engine 
operated  with  producer  gas  is  very  satisfactory  in  large 
units.  Very  recently  the  large  Diesel  engine  operated  with 
tar  oil  has  assumed  a  steadily  increasing  importance ;  for 
instance,  in  the  new  plant  of  Mannstadt  &  Company  in 
Friedrich-Wilhelms-Hutte  on  the  Sieg  two  Diesel  engines, 
each  of  2000  hp,  will  be  installed  which  will  operate  in 
parallel  with  440-volt  direct-current  gas  units  operated  with 
blast-furnace  gas. — .Elek.  Zeit.,  April  3,   1913. 

Installations,  Systems  and  Appliances 

Equalising  Voltage  Fluctuations. — E.  Beckmann. — The 
testing  machines  in  the  Institute  of  Technology  at  Hanover 
are  being  driven  by  direct-current  motors  supplied  with 
energy  from  the  network  of  the  tramway  system.  Although 
shunt  motors  with  lightly  saturated  fields  are  used,  the  volt- 
age variations,  which  are  between  420  and  520,  are  some- 
times so  large  that  the  speed  fluctuations  may  reach  1 1 
per  cent.  In  the  course  of  a  few  seconds  there  are  occa- 
sionally voltage  fluctuations  of  30  volts  or  more.  For  this 
reason  it  became  necessary  to  install  an  automatic  device 
for  equalizing  the  voltage  fluctuations.  The  arrangement  is 
shown  in  Fig.  1.     The  direct-current  supply  from  the  tram- 
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FIG.    I CIRCUIT    DIAGRAM    OF    AUTOMATIC   VOLTAGE   REGULATOR 

way  network  is  shown  at  A,  fluctuating  between  420  volts 
and  520  volts.  B  shows  a  10-hp,  three-phase  synchronous 
motor  operated  from  the  lighting  network  C.  This  motor 
B.  running  at  constant  speed,  drives  the  auxiliary  machine 
.1/  and  the  booster  N.  The  booster  N  produces  the  addi- 
tional or  correction  voltage  which  at  any  instant  must  equal 
exactly  the  difference  between  the  normal  voltage  and  the 
instantaneous  value  of  the  fluctuating  voltage  at  A,  so  that 
at  the  point  X  the  constant  normal  voltage  is  obtained.  In 
order  to  let  the  booster  N  (which  has  a  straight-line  char- 
acteristic) always  produce  the  voltage  difference  between 
normal  voltage  and  instantaneous  voltage  at  A,  it  is  neces- 
sary that  the  magnetizing  current  in  the  field  coils  of  N  be 
proportional  to  the  difference  between  normal  voltage  and 
voltage  at  A.  For  this  purpose  this  voltage  difference  is 
,  impressed  on  the  terminals  of  the  excitation  winding  IV,  of 
the  machine  N.  This  voltage  difference  is  produced  l>\ 
opposing  the  constant  normal  voltage  generated  by  the 
auxiliary  machine  M  by  the  fluctuating  voltage  at  A.  \ 
graphical  method  is  given  to  show  the  most  favorable  value 
of  the  resistance  of  the  winding  We.  The  results  of  tests 
are  given  in  diagrams. — Elek.  Zeit.,  April  3,  1913. 

Main  Switch  Gear. — B.  Mittell. — An  illustrated  article 
in  which  the  author  deals  with  the  importance  of  construct- 
ing main  switch  gear  so  that  the  chance  of  failure  of  supply 
is  reduced  to  a  minimum.  The  points  discussed  include  the 
elimination  of  apparatus  liable  to  breakdown  and  unsuitable 
material,    the   support   of  conductors,   flame   and   arc-proof 


construction,  ready  isolation,  and  minimum  interruption  of 
healthy  circuits. — London  Electrician,  April  4,   1913. 

Warships. — A.  P.  Pyne. — A  paper  in  abstract  read  be- 
fore the  New  Castle  section  of  the  (British)  Institution 
of  Electrical  Engineers  on  some  special  applications  of 
electricity  on  warships. — London  Electrician,  April  4,  1913. 

German  Electrical  Industries. — A  continuation  of  the 
reviews  of  the  status  of  the  different  fields  of  electrical 
engineering  in  Germany  in  1912.  C.  Michenfelder  dis- 
cusses electric  hoisting  and  transportation  machinery,  W. 
Phillippi  the  uses  of  electric  energy  in  mining  and  metal- 
lurgy, Usbeck  electric  traction,  V.  Engelhardt  electro- 
metallurgy, and  K.  Arndt  electrochemistry.  This  series  of 
reviews  is  to  be  concluded. — Elek.  Zeit.,  April  3,  1913. 
Wires,  Wiring  and  Conduits 

Calculating  Networks. — Josef  Herzog. — An  article  illus- 
trated by  numerous  diagrams  discussing  several  general 
superposition  and  subdivision  principles  for  the  calculation 
of  complicated  networks  with  many  branches. — Elek.  und 
Masch.  (Vienna),  March  16  and  23. 

High-Tension  Cables. — L.  Lichtenstein. — An  English 
translation  in  abstract  of  his  German  paper  recently  noted 
in  the  Digest  on  high-tension  cables  for  the  Dessau-Bitter- 
f eld  railway. — London  Electrician,  April  4,  1913. 

Suspended  Insulators. — E.  E.  Seefehlner. — An  article 
pointing  out  that  suspended  insulators  permit  obtaining 
a  high  electrical  and  mechanical  degree  of  safety  with 
simple  technical  means.  Comparative  notes  are  given  on 
the  properties  of  several  different  types. — Elek.  und  Masch. 
(Vienna),  March  23,   1913. 

Electrophysics  and  Magnetism 

Theory  of  Roentgen  Rays. — W.  F.  G.  Swann. — When  a 
beam  of  X-rays  or  ultra-violet  rays  falls  upon  a  thin  sheet 
of  metal,  the  values  for  the  number  and  velocity  of  the 
beta  rays  produced  are  greater  for  the  emergence  beta  rays 
than  for  the  incidence  ones.  The  explanation  of  this  fact 
on  the  wave  theory  is  generally  considered  to  be  attended 
by  difficulties  so  serious  as  to  necessitate  the  abandonment 
of  the  pulse  theory  in  favor  of  a  corpuscular  hypothesis. 
Practically  the  same  arguments  which  support  the  corpus- 
cular theory  for  X-rays  also  support  it  for  ultra-violet 
light,  so  that  if  the  wave  theory  is  abandoned  for  one,  it  is 
necessary  to  abandon  it  for  the  other.  The  author  en- 
deavors to  show  to  what  extent  the  want  of  symmetry  in 
the  expulsion  of  beta  rays  may  be  reconciled  with  the  pulse 
theory,  and  also  to  discuss  certain  other  points  concerned 
with  the  properties  of  X-rays,  etc. — Philos.  Mag.,  April, 
1913- 

Electrification  Associated  with  Dust  Clouds. — W.  A. 
Douglas  Rudge. — Nearly  all  kinds  of  finely  divided  mate- 
rial when  blown  into  a  cloud  of  dust  by  a  current  of  air 
give  rise  to  electrical  charges  upon  the  dust  and  upon  the 
air.  The  nature  of  the  charge  resident  upon  the  dust 
particles  depends  upon  the  chemical  characteristics  of  the 
material.  In  general,  the  charge  obtained  upon  the  dust  is 
opposite  to  that  associated  with  the  "ion"  of  the  same  sub- 
stance when  in  solution,  that  is,  strongly  basic  bodies  give 
negatively  charged  dusts  and  strongly  acidic  bodies  give 
ivel)  charged  dusts.  In  the  case  of  salts  the  charge 
apparentl)  depends  on  the  relative  strengths  of  the  acidic 
and  basic  ions.  Similarly  constituted  bodies  give  similar 
charges. — Philos.  Mac/..  April,  1913. 

Brush  Discharge  in  Water. — Harold  Smith. — An  ac- 
count of  a  spectroscopic  study  of  the  electric  brush  dis- 
charge in  water  and  salt  solutions.  The  series  spectrum  of 
hydrogen  in  both  the  capillary  and  brush  discharge  increases 
with  increase  of  current  densitv,  while  the  secondary  spec- 
trum decreases  in  relative  intensity  to  the  series  lines.  The 
series  lines  broaden  considerably  with  the  condensed  dis- 
charges, and  the  relative  intensity  of  the  lines  falls  off 
toward  the  violet.  The  series  spectrum  of  oxygen  appears 
onlj     with    the    higher-current    density    discharges,    being 
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brighter  with  higher-current  density.  The  elementary-line 
spectrum  appears  in  the  brush  with  the  feebler  discharges 
only,  its  brightness  also  depending  on  the  nature  of  the 
solution.  It  appears  in  the  spectrum  <>i  the  -  apillary,  in  the 
capillary  discharge,  only  very  faintly,  it'  at  all,  but  in  the 
discharge  in  dilute  sulphuric  acid  I  important 

part  "i   the    ipectrum  of  the  bubbli  LI   each 

end  of  the  capillary.    The  lim  al  of  the  dissolved 

salt  appear  in  the  brush.  In  the  case  of  lithium  their 
relative   intensity    varies   with    the    salt    u  0   with 

ill.    current.     In   weak   solutions  the   metal   lines  are  de- 
d    b)    il"     heavier  cond.  I  he   metal 

hues  appear  ver)  a  capillary,  and  the)    are  pro- 

duced  strongl)   only  in  the  in  lorhood  of  a 

mi  1.1I  1  lii  trode      l  In     I''!  1    lim     of  pla  ti   with 

the  condensed  discharges  when  a  spark-gap  is  used. — 
Philos.  Mag.,  April,  1913. 

Geisslcr  Tube.     I'..  Hodgson. — An  illustrated  accou 
an   experimental   investigation  of  the   temperatun    •  • 
cathode  and  anode  in  a  Geissler  tube.     I  here  exists  a  linear 
relationship  between  the  current  throu 
the    heat    energy   communicated    to    thi 
normal  ami  abnormal  cathode  glow.      I  hi 
sure  at  which  this  effect  is  a  minimum.     I  in    ratio  I ■ 
the  positive  and  negative  carriers  at  the  cal  pproxi- 

matelv  ten  to  one.     A  linear  relationship  between  current 
and  hrai  energ)   exists  at  the  anode,  though  foi   thi 
ure  and  current  the  heat  communicated  is  mud 

than    in    the  Case    Of   the   catln.il'         I 

mil   able  to  account   fur  the  heal   energ)    communical 
the  anode. — Philos.   Mag.,    \pril.    1913. 

Electrochemistry  and   Batteries 

i  onductivity  and  Fluidity  of  Stn  ions. —  W.  S. 

Tucker. — An  illustrated  (British)    Physical   So 
in   abstract.     The  author   describes  expei  ide   to 

fu nl  u 1 1  ei In  1  there  is  an;   relation  between  conductivii 
fluidity.    The  feature  of  the  method  described  is  the  simulta 
neous  observation  of  temperature,  viscosit)  and  re  i 
The  electrolytic  cell  and   vis- 
cometer  are    immersed    in    the 
solution    for    winch    they    an 

empli  1)  ei!.  .mil  both  at  1    1 nd 

in  tlie  lnilli  hi  a  platinum  ther- 

meter,  v\  hich  sen  es  also  as 

a  stirrer.  I  he  electrol) in-  eel! 
1  1  l  ig.  _•)  is  a  flattened  tube 
drawn  out  into  a  flat  let.  Il 
contains  a  platinized  platinum 
electrode  I '.  the  dimensions  "t 
which  are  25  mm  by  5  mm. 
The  second  electrode,  also  oi 
platini  ed    platinum,    forms    a 

cylindrical     sheath     (  >     around 

the  lnilli  uf  the  thermome 
in     /        1  il.-    1  hermometer    is 

mounted   On   a    frame   to   which 

1  \  ei  1  teal  oscillator)  mol  ion  1 

imparled.         This      moli.ni       1 

.  11  .  d  by  a  connecting  rod  n 
tached  to  a  large  pulle)  driven 
by  a  motor,     ^s  the  thermom 

eter  oscillates  il  draws  through 

the    liquid    a    platinum 

w  hich  acl  s  as  an  efficient  stir- 

ring  arrangement.     I  he  rcsist- 

ired  b)  that  modification  of  Kohlrausch's 
method  described  1>\  Fit  patrick  in  which  a  high-speed 
double  commutator  an. 1  a  moving  coil  galvanometer  replace 

the  coil  and  telephone.  \n  accuracy  of  one  part  in  two 
thousand  could  he  thus  obtained,  which  was  greater  than 
that  possible  with  the  viscosit)    apparatus      I  he  results  of 

tcls  of  solutions  of  different  concentrations  .1'  e  given.        The 
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viscosity  is  measured  by  a  modification  of  Poiseuille's 
method.  The  tube  through  which  the  flow  occurs  is  a  uni- 
form jet  about  2  cm  long,  drawn  out  front  a  piece  of  quill 
tubing.  V .     Coi  e  by  mean- 

tube  S  with  an  aspirator  or  with  a  rvoir. 

When  the  •  .lution  the  latter  can  be 

drawn  in  or  driven  out  at  will.      I!  r  is  plunged 

into  the  solution  to  and  the  time  of  in 

measured  and  compared  with  that  of  water  under  the  same 
conditions.     Durinj  eriments  the  viscometer 

visible,  hence  tin  en  flowing  into  the 

tube  at  i  by  electrical  means.     Two  fine  platinum 

wires, 

one  another.     As  the  liquid  rises  within  the  tube  it  1 
circuit  with  Q  and  A  through  the  liquid  and  ti 
a  galvanometer   ;  iuced 

w  hen   (  ontact  with   B   '  if  the 

made 
that  the  rate  of  influx  of  the  solution  is  to  the 

hydrostatic  iportional    to    the 

viscosity.— I  trician,  April  4.  19 

Units,  Measurements  and  Instruments 

Induction    Watt-Hour   Meter.     \.   Ohya    \m>   R.    Mit- 
-An    illustrated    mathem  Tie   charac- 

ics    of    the    induction-!.  ting-cu rrent    watt- 

hour  meter.      The   ami  ic  equation 

of  the  watt-hour  metei    and  ge  and  load 

'bar. 1.  ristic,  met'  : 

ing  and  superpos.  ncy. — 

I  lectrotechnical     Labi  - 

I  okio.  Japan,  March   1.   1912;  reprinted   from  the  rep 
the  first  section  of  the  i  lectrotei  hni.  okio, 

Japan. 
Demonstration  of  Oscillation   Phenomena  by  Means  of 
I'.    Km  1.  -i    ar- 

1  ment  by  which  res.  nance  cui  for  the  in- 

vestiga  illation  phenomena,  ma) 

a  serein  on  ...   largel)    magnified    si  .ment 

is  ,  i  a  bolometer  bridge  in  connection  with  a  mov- 
oil  galvanometer  of  high  sensibility  and  small  : 
.illation    and    a    rotating    condenser    which    drh 
oscillating    mirror.     Verh.    d.    Deutsch.    Phys.    Gesellsch., 
ioij.  S.  701  :  abstracted  in  Elek.  Zeit.,  March  J~.   1913. 

entgen  Photography. —  I  eview  of  re- 

cent   pi  phy.     It     is 

ingl)   short  time,  s,,  that  photographs  cat 

human  bod) .  for  instam 
can    1"  1    into    the    form 

physik.  Medis.  u.  med. 
abstracted  in 
Insulation  Testing.-  This  continuation  of  the  illustrated 

ith  the 
determination     ol     insulatioi 
strength.—  I  U 

ting  I  ightn 
author    points    out    that    in    tests   of    light-  rs    no 

influencing    factors    •  :    an    unnatural    character    should    be 
presented.      He    r< 
priatelv  applied  to  I  lull 
m  the)    are  -.'.  ■ 

In  11  .  their 

1  icrinan  paper  1  ■ .  1  ntl)   notic<  I  in  tl 
direct    current    il 
14.   1913. 
Pott 

cle  des 

cators  and  detail  the  method 

such  indie  I 

— Lond  March  14. 
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Miscellaneous 

Jubilee  of  the  Electrical  Society  of  Vienna. — The  thir- 
tieth anniversary  of  the  foundation  of  the  electrical  society 
of  Vienna  (which  is  the  national  electrical  engineering 
society  of  Austria)  was  celebrated  on  March  14  and 
15.  A  full  account  of  the  various  functions,  including  the 
principal  festival  meeting,  a  banquet  and  excursions,  with 
reports  of  the  speeches  made,  is  given  in  Elektrotechnik 
und  Maschinenbau,  April  6,  1913.  This  journal,  which 
is  the  official  organ  of  the  society,  issued  on  this  occasion 
a  large  and  profusely  illustrated  festival  number,  in  which 
after  an  introduction  by  the  editor,  J.  Seidener,  a  review 
is  given  of  the  development  of  electrical  engineering  with 
special  reference  to  Austria.  F.  Ross  gives  reminiscences 
of  the  early  days  of  electrical  engineering,  E.  von  Rziha 
discusses  the  development  of  the  electric-power  plant,  L. 
Kliment  the  development  of  heat  engines.  A.  Budau  the 
development  of  water-power  plants,  K.  Pichelmayer  the 
development  of  the  design  of  electric  machines,  F.  Pat- 
zelt  the  development  of  switches  and  circuit-breakers.  F. 
Natalis  the  development  of  starting  and  regulating  ap- 
paratus, A.  Schwaiger  the  problem  of  regulating  mechan- 
isms in  electrical  engineering,  E.  Orlich  the  development 
of  electrical  measuring  instruments  and  methods,  J.  Her- 
zog  the  evolution  of  electric  wiring  calculations,  J.  Sah- 
ulka  the  situation  of  electric  lighting,  F.  Niethammer  the 
evolution  of  the  electric  drive  of  machines,  P.  Poschen- 
rieder  the  development  of  electric  railways,  E.  Wikander 
the  domestic  applications  of  electricity,  H.  Paweck  the 
present  status  of  the  electrochemical  industry,  R.  Franke 
telegraphy,  telephony  and  signals,  M.  Reithoffer  the  evolu- 
tion of  wireless  telegraphy,  S.  Jellinek  electro-medicine 
and  electro-pathology,  F.  von  Guncsch  the  general  situa- 
tion of  the  electrical  industries  in  Austria,  J.  Kareis  the 
training  of  electrical  engineers  in  Austria,  and  E.  Adler 
the  patent  situation. — Elek.  und  Masch.  (Vienna),  Fest- 
nummer,  March,  1913. 


Book  Reviews 


Design  of  Electrical  Machinery.    Vol.  II.    Alternating- 
Current    Transformers.      By   William    T.    Ryan,    E.E. 
New   York :     John   Wiley   &   Sons.      120   pages,   illus. 
Price,  $1.50. 
This  is  a  useful  volume  to  be  recommended  to  students 
who  wish  to  obtain  a  general  working  knowledge  of  the 
design  of  alternating-current  transformers.     The   methods 
employed   are   simple  and   rather   general.     The   examples 
cited  are  typical,  and  they  will  help  the  student  to  acquire 
a  working  idea  of  the  principles  of  transformer  design. 


Design  of  Electrical  Machinery.    Vol.  III.    Alternators, 
Synchronous  Motors,  Rotary  Converters.     By  William 
T.  Ryan.  E.E.     New  York:  John  Wiley  &  Sons.     130 
pages,  illus.     Price,  $1.50. 
The  author  treats  the  design  of  alternating-current  gen- 
erators,   synchronous   motors    and    rotary   converters    in    a 
very  elementary  manner  without  particular  emphasis  upon 
general  principles  or  fundamental  ideas.     His  book  is  un- 
doubtedly a  useful  one.  adapted  to  the  college  courses,  but 
it  is  a  work  in  which  one  misses  a  broad  scientific  spirit. 
The  examples  of  electrical  machines  are  almost  exclusively 
the    product    of    one    manufacturing    concern,    which    fact, 
though  it  may  not  show  much  fault,  is  certainly  apt  to  incul- 
cate a  certain  narrowness  of  vision,  however  good  the  ex- 
amples cited  may  be.     The  book  may  be  heartily   recom- 
mended  to   students   at  college,   provided  they   accompany 
it  with  the  study  cf  a  treatise  emphasizing  more   strongly 
fundamental    problems   and    their    application    to    electrical 
design. 


Methods  of  Measuring  Electrical  Resistance.  By  Ed- 
win F.  Northrup,  Ph.D.  New  York:  McGraw-Hill 
Book  Company.  390  pages,  illus.  Price,  $4. 
A  good  treatise  on  the  principles,  methods  and  apparatus 
of  measuring  electrical  resistances  from  the  standpoint  of 
electrical  engineering.  No  other  book  with  which  we  are 
acquainted  covers  just  this  field.  The  chapters  relate  to 
the  following  subjects:  Electrical  measurements,  deflection 
methods,  null  methods,  Wheatstone  bridge  methods,  low 
resistances,  conductivity,  high  resistances,  insulation  resist- 
ance, alternating-current  measurements,  resistances  includ- 
ing electromotive  force,  fault  location,  temperature  meas- 
urement, instruments,  galvanometers.  The  plan  of  the  book 
is  eminently  practical  and  adapted  to  the  needs  of  the  prac- 
titioner. Numerous  practical  examples  are  presented  and 
worked  out.  The  book  will  be  useful  to  all  who  are  inter- 
ested in  the  principles  and  practice  of  electrical  measure- 
ments. 


A    Manual   of    Physical   Measurements.      By   Anthony 
Zeleny,  Ph.D.,  and  Henry  A.'  Erikson,   Ph.D.     Third 
edition.      New   York :      McGraw-Hill    Book   Company. 
248  pages,  illus.     Price,  $1.50. 
An   experimental   laboratory  textbook  intended   for   col- 
lege students  in  elementary  physics.     It  is  divided  into  six 
sections  besides  the  introductory  chapter,  appendices  and 
tables.      The    sections    relate    to    the    following    subjects: 
Mechanics,  fluids,  heat,  electricity  and  magnetism,  sound, 
and   light.     The   section   on   electricity   and  magnetism   is 
much  the  longest.     The  work  is  divided  under  each  section 
into  experiments,   for  each  of  which  the  apparatus  to  be 
used  is  described  and  the  procedure  is  outlined.     The  prin- 
cipal formulas  are  presented.     The  mathematics  is  all  ele- 
mentary.    The  descriptions  are  clear  and  the  diagrams  sim- 
ple.     A   brief   appendix   outlines   the   simplest   method   of 
determining  the  probable  error  of  observations.     The  book 
will    be    useful    to    teachers    and    students    of    elementary 
physics. 


Design  of  Polyphase  Generators  and  Motors.  By  Henry 
M.  Hobart.  New  York:  McGraw-Hill  Book  Com- 
pany. 265  pages,  illus.  Price,  $3. 
Mr.  Hobart  has  given  us  a  very  interesting  book.  In  a 
lucid  and  comprehensive  manner  he  enters  upon  his  subject 
by  discussing  such  simple  though  fundamental  matters  as 
the  number  of  poles,  the  output  coefficient  and  the  ampere- 
conductors per  pole,  per  phase  and  per  centimeter  of 
peripherv,  which  he  calls  the  "peripheral  loading."  The 
slot  insulation  and  distribution  of  windings  are  then  dis- 
cussed, and  the  magnetic  circuit  is  plainly  and  sensibly  de- 
scribed. The  armature  reaction  and  the  saturation  and 
regulation  curves  are  then  explained,  as  well  as  the  use  of 
the  short-circuit  characteristic.  Everywhere  common-sense 
methods  and  common-sense  modes  of  looking  at  the  prob- 
lem are  used,  and  practical  data,  so  largely  at  the  disposal 
of  an  engineer  of  such  vast  experience  as  Mr.  Hobart,  are 
not  omitted  from  the  text.  After  the  subject  of  alternating- 
current  generators  has  been  dealt  with  thus  carefully,  Mr. 
Hobart  treats  of  induction  motors  in  the  same  manner. 
It  goes  without  saying  that  he  utilizes  the  circle  diagram 
extensively,  giving  also  a  useful  bibliography  of  this  im- 
portant subject.  In  the  discussion  of  slip-ring  induction 
motors  many  interesting  points  will  be  found.  The  discus- 
sion of  synchronous  motors  versus  induction  motors  is  also 
most  instructive.  A  separate  chapter  deals  with  the  induc- 
tion generator,  and  examples  for  practice  in  designing  con- 
clude this  useful  treatise.  The  book  will  be  found  of  assist- 
ance to  both  the  student  and  the  engineer,  and  for  reference 
will  be  most  helpful  to  those  consulting  engineers  and  sta- 
tion operators  who  wish  to  gain  some  authoritative  informa- 
tion on  the  data  which  enter  into  the  design  of  the  ma- 
chinery thev  are  using. 
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New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently   Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


19,000-Hp  Water  Turbine  for   Rio  de  Janeiro 

In  the  I'ir.ihv  power  station  of  the  Rio  de  Janeiro  Tram- 
way, Lighl  &  Power  Company,  which  was  described  in  the 
Electrical  World  May   13,   [909,  there   have  rccenth 
installed  two  19,000-hp  water  turbines  and  genet 

The   power  station,  which   has   been   in   operation  since 
1907,  is  situated  on  the   Rivet    '  0  miles  from 

Rio.     Three  phase   energy    is   generated    at    (xion    volt 
50  cycles,   the   emi    being  stepped   up  to  80,000  volts   for 
transmission,     The   equipment    in    operation    prior   to   the 
installation    of    the    two    19,000-hp    units    consisted    of    six 
8700-hp   impulse  wheel   units   and   three  200-kw    1 

two  of  the  latter  being  operated 
Pi  him  wheels  and  one  being 
motor-driven. 

The  River  Lages  has  a  drain 
age  area  of  193  sq.  miles  with 
an  average  rainfall  of  59  in.  a 
year.  The  river  descends  in  a 
series  of  rapids  and  falls  nearly 
1000  ft.  in  a  distance  of  only 
a  few  kilometers.  A  dam  at  the 
top  of  the  falls  forms  a  reser- 
voir, with  an  average  level  of 
1323  ft.  above  the  sea.  The 
pow  1  r  station  is  built  308  ft. 
above  the  sea  level,  so  that  the 
gross  head  available  for  the 
turbines  is  1015  ft. 

Water  was  conveyed  from 
the  dam  to  the  power  house  by 
pipe  lines  in  two  sections,  con- 
sisting of  two  upper  low-pres 
sure  lines,  one  receiver  pipe 
and  six  lower  high-pressure 
lines,       \t    the    time    the    new 

units    were    installed    two    high- 

ire  pipe  lines  were  added. 
The  diameter  of  the  low-pres- 
sure pipes  is  8  ft.  and  that  of 
the  high-pressure  pipes  3  ft. 
The  lines  are  fitted  with  relief 
pipes.  The  high-pressure  pipes 
for  the  new  turbines  are  di 
vided  into  three  sections  ha\ 
ing  diameters  of  56  in.,  54  in. 
and  52  in,  respect  ively,  Reliei  pipes  too  ft.  long  are  installed. 
The  gross  head  available  at  the  turbines  is  1015  ft.,  which  is 
reduced  by  pipe  in, -nun  losses  to  an  equivalent  of  925  ft, 

The  arrangement  ol  the  new  [9,000-hp  units  is  shown 
in  the  illustration.  I  he  machinery  room  is  constructed 
with  two  floors,  the  upper  of  which  forms  the  station  floor 
proper  and  cuius  the  governors  and  control  handles  The 
lower  floor  carries  the  thrust  hearing  of  the  vertical  shaft 
of  the  machine  and  also  the  oil  pumps  which  serve  for 
lubrication  and  for  the  operation  ol  the  no  le  valves.  The 
below  the  thrust-bearing  floot  servi  ■  as  the  wheel 
pit,  which  has  communication  with  the  tailrace  through  the 
opening  shown  at  the  right-hand  side  of  the  cut.  The  S<  1 
tion  is  built  close  to  the  hank  of  the  river  which  takes  the 
discharge,  so  that  onl)  .1  ven   short  tailrace  is  necessitated. 

The  runner  to  which  the  buckets  are  secured  is  keyed  to 


the  bottom  of  the  vertical  shaft,  the  shaft  having  two  main 
tigs,  one  dip  the   turbine   run: 

on  the  base  of  the  alternator  frame.    Thi 
also  a  thrust  bearing  just  above  the  thrust-bearing  floor. 
1  is  surround* 
1  s  arranged  symmetrically  in  a  horizontal  plane. 
The  pipe  distributing   the  water   to  the   need].-   val 
arranged   in   the    t'uriu   of   a   spiral    without   sharp  ben 
angles,  so  thai  a  smooth  flow  The  nozzles  are 

entirel;  ther  and  are  governed  direct- 

ly by  a  motor  operating  with   oil    in    such   a   way   that   the 
nozzle    discha  ponds    with    the    load.      The   main 


w  \  1 1  K    11  RBINE    Willi    1 'IK  I  1 


water  v.dvc,  which  can  he  -ecu  at  the  left-hand 
illustration,  is  operated  b>  w 

from  the  incoming  pipe  line  acting  in  !  :ylin- 

der,  which  i  The  actual 

nections  to  thi'-  cylinder  from  the  main  valvi 

h    pipe    lint 
its  tailrace  end.  111  order  to  hunt   I  nder 

sudden  chan{ 

cient  '  How    the  total  quantity 

if  necessarj  with  the  • 

regulating    g 

mounted  on  iring 

and  one  of  the  11  e  mo- 

nnected  up,  rock- 

ing  shafts  which  are  c  in  the  base  plate. 
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The  rocking  shafts  operate  the  needle  valves  through  double 
links. 

As  there  are  but  two  motors  and  four  rocking  shafts  and 
needle  valves,  arrangements  were  made  to  interconnect  the 
rocking  shafts  in  pairs.  This  was  done  by  means  of  bell- 
crank  levers  lying  in  a  horizontal  plane.  One  arm  of  each 
bell-crank  lever  is  connected  by  short  links  to  the  head  of 
the  rocking-shaft  crank  which  lies  opposite  the  front  end 
of  the  motor,  while  the  other  arm  of  the  bell-crank  lever 
is  connected  to  an  oscillating  link.  This  link  connects  up 
to  the  crank  of  the  rocking  shaft  which  lies  at  the  opposite- 
side  of  the  turbine  from  the  motor  which  is  driving  it  and 
at  the  back  end  of  the  second  motor.  The  result  of  the 
arrangement  is  that  the  second  rocking  shaft  lies  at  right 
angles  to  the  first,  which  gives  the  best  position  for  con- 
necting up  to  the  second  needle  valve,  owing  to  the  position 
of  the  incoming  pressure  pipe. 

The  interconnecting  links  E  between  the  valve  mechan- 
ism and  the  operating  gear  of  the  relief  valves  are  shown 
in  the  illustration.  The  link  is  carried  at  the  end  of  a 
crank  secured  to  one  of  the  rocking  shafts,  and  thus  oper- 
ates the  relief  valves  after  the  needle  valves  have  closed 
to  a  predetermined  amount.  The  relief  valves  are  fitted 
with  tandem  cylinders,  the  lower  of  which  are  supplied 
with  water  from  the  main  pressure  pipe,  and  tend  to  open 
the  valve.  The  upper  cylinders  are  supplied  with  oil  from 
the  pump,  and  oppose  the  lower  cylinders.  The  oil  pumps 
are  fitted  in  duplicate  and  each  pump  is  driven  by  a  Pelton 
wheel.  The  pumps  work  in  conjunction  with  a  common 
oil  accumulator.  Each  pump  is  large  enough  to  supply 
the  whole  of  the  oil  required  for  the  operation  of  its  tur- 
bine, so  that  the  other  is  available  as  a  stand-by.  The  oil 
supply  to  the  governor  and  motor  is  at  a  pressure  of  350 
lb.  per  square  inch,  but  the  pressure  is  reduced  to  120  lb. 
per  square  inch  for  the  bearings. 

The  turbines  and  governors  were  built  by  the  Escher, 
Wyss  Company,  Zurich,  Switzerland,  and  the  installations 
of  the  machinery  as  well  as  the  pipe  lines  were  made  by 
the  same  concern. 

The  generators  were  furnished  by  and  are  of  the  stand- 
ard design  of  the  Westinghouse  Electric  &  Manufacturing 
Company,   East   Pittsburgh,  Pa. 


Steam-Pipe  Conduits 

Central  stations  engaged  in  steam-heating  practice  are 
constantly  brought  face  to  face  with  the  problems  of  eco- 
nomical and  flexible  distribution  by  underground  piping 
systems.  To  meet  the  demands  of  watertight  construction, 
durability  and  efficiency  in  this  class  of  work,  and  also  to 
provide  a  reliable  method  of  transmitting  steam  under- 
ground in  high-pressure  service,  a  new  type  of  conduit  illus- 
trated in  the  accompanying  diagram  has  been  developed 
with  patent  pending  under  the  control  of  Mr.  Percy  N. 
Kenway,  79  Milk  Street,  Boston,  Mass.  The  illustrations 
show  typical  transverse  and  longitudinal  sections  through 
the  so-called  "W.E.D."  conduit. 

The  lower  portion  of  the  conduit  is  composed  of  three 
separate  elements — an  outer  trough-shaped  monolithic  shell 
of  concrete  reinforced  with  triangular  metal  mesh,  a  water- 
proofing course  of  three  layers  of  "Hydrex"  felt  mopped 
on  with  hot  "Hydrex"  compound,  according  to  the  so- 
called  "membrane  method,"  and  an  inner  monolithic  shell 
of  concrete.  The  upper  portion  consists  of  vitrified  channel 
pipe  with  water-tight  "Hydrex"  joints  sufficiently  elastic  to 
permit  slight  movements  due  to  expansion  or  contraction. 
At  each  side  of  the  channel  pipe,  and  between  it  and  the 
outer  concrete  shell,  a  longitudinal  groove  is  formed  as 
shown  in  the  cut.  This  groove  is  filled  with  "Hydrex" 
compound,  poured  hot,  making  an  elastic  and  water-tight 
joint.  As  there  are  no  joints  in  the  lower  portion  of  the 
conduit  and  as  the  outer  shell  is  reinforced,  the  danger  of 


uneven  settlement  and  leaky  joints  is  eliminated.  With  the 
double  shell  and  the  waterproofing  course,  expansion  cracks 
in  either  the  outer  or  the  inner  shell  are  of  no  real  impor- 
tance. 

The  pipe  supports  rest  on  a  flat  surface  and  may  consist 
simply  of  plates  and  rolls,  the  concrete  lower  portion  form- 
ing a  solid  base  upon  which  to  install  the  pipes.     Another 


STEAM-PIPE   CONDUITS 

advantage  claimed  is  that  the  longitudinal  joint  does  not 
depend  for  its  tightness  upon  the  matching  and  careful 
cementing  of  the  upper  and  lower  sections  of  a  split  tile 
pipe.  All  joints  below  the  center  are  eliminated,  and  if 
leaks  develop  in  the  steam  pipes  or  if  alterations  are  re- 
quired at  any  time,  this  conduit  can  be  broken  into  and 
repaired  at  a  minimum  expense. 


Water  Sterilizing  by  Means  of  Ozone 

BY  J.    P.    SCHROETER 

It  is  claimed  that  the  sterilizer  invented  by  Mr.  Siegfried 
Held  sterilizes  water  perfectly  and  instantaneously.  The 
device  consists  of  an  ozonizer  which  can  be  attached  to  any 
faucet  in  a  house  where  electricity  is  available.  In  case 
alternating  current  is  present  a  transformer  steps  up  the 
voltage,  and  in  case  of  direct  current  a  small  rotary  con- 
verter or  vibrator  according  to  the  size  of  the  outfit  changes 
the  supply  into  alternating  current.  In  larger  installations 
a  fan  with  attached  motor  is  provided  for  driving  air 
through   the   ozonizer. 

The  latter  consists  of  a  tubular  electrode  placed  in  a 
vacuum  tube  and  of  another  tubular  electrode  surrounding 
the  vacuum  tube.  By  means  of  inturned  lips  a  space  for 
the  passage  of  air  between  the  outer  electrode  and  the  tube 
is  provided.  The  discharges  take  place  between  the  elec- 
trodes with  an  output  of  fifty-eight  parts  of  ozone  in  10,000 
parts  of  air.  This  ozonized  air  is  conducted  to  an  especially 
constructed  faucet,  where  it  is  mixed  with  the  water.  The 
effluent  leaves  the  faucet  completely  sterilized.  Filters  are 
introduced  for  the  purpose  of  eliminating  coarser  suspended 
particles. 

The  absence  of  any  nitrites  is  worth  mentioning.  The 
discharged  water  carries  with  it  some  of  the  peculiar  odor 

RESULTS   SHOWN    WITH    USE   OF   OZONIZER 


Number  of  Bacteria 
per  Cubic  Centimeter 
Before  Ozonization 


Colon  bacilli 2100 

Typhoid  bacilli 6800 

Typhoid  bacilli  (second  test) 5600 

Dysentery  bacilli 4100 


Number  of 
Bacteria  After 
Ozonization 


of  ozone,  which,  however,  vanishes  in  the  time  required  to 
bring  the  glass  to  the  mouth,  so  that  the  result  is  a  clear, 
odorless  water.  A  push-button  on  the  faucet  brings  the 
apparatus  into  action,  the  water  pouring  out  instantly,  as 
from  any  other  faucet. 
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Tests  in.if K-  in  leading  laboratory  own  perfect 

sterilization.  1  lie  Laboratory  01  Hygiene,  1'athology  and 
Bacteriology,  Chicago,  made  tests  with  somewhat  turbid, 
unfiltered  lake  water  (turbidity  30)  and  with  clear  spark- 
ling distilled  water.  A  definite  portion  was  artificially  con- 
taminated with  a  large  number  of  colon,  typhoid  and.dvscn 
trry  bacilli,  all  three  of  which  I 

present  in  water    upplii   .    Aftet    <  definite  quantity  of  the 
bacterial  emu!  ion  was  added  to  the  water,  the  ozone  was 
erated   and   sampli  Eoi    examination   of 

the  untreated  and  the  ozonized  water.  The  result  is  given 
in  the  accompanying  table, 

The  single  I  j  phi  lid  bai  illus  1  1  Eter  thi    ozi 

tion  in  the  first  lest  prob 

from  the  mouth  of  the  nozzle  without  having  undergone 
treatment. 

The  tests  with  distilled  water  inoculated  with  pathogenic 
bacteria  showed  thi  ame  results;  that  is,  perfect  steriliza- 
tion. 

Mr.  II.  Met  ormack,  of  the  Armour  Institute,  found  that 


an  apartment  building.  The  ozonized  air  and  water  mix  in 
the  sterilizer  tank,  whence  the  sterilized  water  is  conducted 
into  the  storage  tank  from  which  it  is  forced  into  the  house 
service. 

These     sterilizers     an  the     Held     Company, 


Electric  Combination  Pirelen  '  ooker 

The  Calon  manufacture 

s   cookers,   and   tl 
pany,  Chicago,  have   united   tl  in   producing  an 

ic   combination    fir  r   which   eliminates  the 

preliminary  heating  of  t lie  food  to  be  cooked  by  the  u 
1  ate  device. 
Several    sizes    of    the    "tireless "    electric    cookstove  are 
manufactured    ha 

each  having  a  cap  The 

cooking  compartment  is  lined  with  minum  and 

the   radial  ion   of   :  nted  by   tilling   tl  • 


OZONIZES    AM   "   BED 
KITCHEN     FAUCET 


HOUSE 


COM  BIN 

S.KK 


water  witl m   150  to  270  bacteria  pei   cubii    centi 

present  was  rendered  perfectlj   sterile,     I  with 

pathogenic  bacteria,  such  as  colon  and  typhoid,  which  were 

in    some    instances    present    to    thi     1    ti  than 

[,000, ,  produced  the  same  results  of  perfect  sterilization. 

Mr.  C.  11.  Eiiggins,  of  the  Gulick-Henderson  Company, 
chemists,  assayers  and  metallui  gist 

for  nitrites  and  found  negative  results.      \  series  of  tests 

ware  made  to  ascertain  if  any  niintes  wen-  formed  when 

was  generated  for  purifying  water  for  drinking 

domestic  purposes.      The  tests  On   Lake  Michigan 

water,  both  tillered  and  unfiltered,  but  tests  showed  that 
no  nitrites  were  Formed  b)  the  machine,  although  several 
operating  tests  were  made  varying  in  length  of  tune  from 
an  instant  up  to  fifteen  minutes,  which,  particularly  in 
of  long  operation,  necessitated  the  generation  of  a 
lai  gi   amount  of  0 

From  these  results,  together  with  the  fact  that  a  sample 
of  high  ed  water  was  kepi   tightly  sealed  for  two 

days  and  that  still  no  nitrites  were  found,  it  seems  positive 
that  no  nitrites  are  formed  l»\   the  0 

Fig.  1   show-  a  photograph  ol  an  1  ttached  to  a 

kitchen   faucet.      Fig.  2  1-  an  0 


tween  the  aluminum  box  and  mr,  a 

natural  which  is  mined  in  the 

western  pari  trie- 

heating  unit  is  secured  I"  tin  ;mcnt 

ill   such   a   maimer  that    it    can   be   :■ 
repan  -  ,rv. 

inections  can  be  made   with   an  electrical   outl 
means  of  a   cord  and  plug.      When   electricity   is 
able  the  soapstone  radiators  winch  are  furnished  with  the 
cookstove  can  be  1 

partment  to  furnish  the  preliminai 
sary  in  oker. 

The  1  shown  in  thi 

has  01 
which 
used  in  con 

Stored. 

A  in .  •hree 

kinds 

one  "i  thi  The 

electricity  \hieh 

the  foo  nergy 

-  kw  -hr 
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Illumination  at  the  Baltimore  Automobile  Show 

The  artificial  illumination  used  in  connection  with  the 
Baltimore  Automobile  Show  recently  held  in  the  Fifth 
Regiment  Armory  Building  was  one  of  the  attractive  feat- 
ures of  this  exhibit.  The  floor  area  of  this  spacious  armory 
is  approximately  325  ft.  by  225  ft.  and  afforded  favorable 


F.  G.  Klein,  Jr.,  of  the  company  named.  The  exhibit  has 
attracted  so  much  attention  from  various  electrical  dealers 
that  the  company  has  made  it  a  part  of  its  traveling  deal- 
ers' exhibit,  and  it  is  now  sending  the  exhibit  out  to  dealers 
for  general  advertising  purposes. 


ILLUMINATION     OF     AUTO     SHOW     ROOM 

opportunities  for  the  production  of  spectacular  and  decora- 
tive lighting  effects. 

The  fixtures  were  suspended  uniformly  from  the  ceil- 
ing. The  installation  consisted  of  1100  100-watt,  1300 
25-watt,  250  40-watt  and  100  60-watt  Sterling  tungsten 
lamps.  An  idea  of  the  splendid  illumination  provided  by 
these  units  can  be  gained  by  referring  to  the  accompanying 
illustration. 


Electric-Incubator  Display 

At  the  recent  St.  Paul  convention  of  the  Minnesota 
Electrical  Association  an  exhibit  made  by  the  Northwest- 
ern Electric  Equipment  Company,  of  St.  Paul,  attracted 
considerable    attention.      It    consisted    of    an    electric    in- 


j 

**?^h'iSk. 

^& 

,J2£mi  Jl 

Self-Starter  for  Polyphase  Motor 

A  new  line  of  self-starters  for  polyphase  slip-ring  motors 
has  been  placed  on  the  market  by  The  Cutler-Hammer 
Manufacturing  Company,  Milwaukee,  Wis.  One  is  de- 
signed for  use  with  motors  driving  reciprocating  pumps, 
air  compressors  and  similar  machines  that  must  be  started 
under  full  load  requiring  a  starting  torque  equal  to  or  in 
excess  of  the  normal  full-load  torque  of  the  motor.  The 
other  class  is  designed  for  use  with  motors  driving  centrif- 
ugal pumps  or  other  machines  having  similar  load  char- 
acteristics. 

These   new   types   of   self-starters   are   of   the   multiple- 


ELECTRICAL    INCUBATOR    EXHIBIT 


SELF-STARTER     FOR     POLYPHASE     SLIP-RING     INDUCTION     MOTOR 

solenoid  type  and  are  entirely  self-contained.  Where  used 
in  connection  with  motors  operating  on  the- compression  or 
open-tank  system,  the  motors  can  be  started  and  stopped 
automatically  by  means  of  pressure  regulators  or  float-type 
switches. 

The  acceleration  of  the  motor  is  controlled  by  resistors 
in  each  of  the  three  phases  of  the  rotor  circuit,  which  is  cut 
out  of  the  circuit  step  by  step  by  two-pole  solenoid  switches 
under  the  control  of  the  secondary  current  relays.  The 
resistance  is  balanced  on  all  steps.  The  rate  of  acceleration 
is  controlled  by  three-phase  current  relays  in  the  rotor 
circuit,  each  arranged  so  as  to  prevent  the  following  step 
of  resistance  from  being  cut  out  of  circuit  until  the  sec- 
ondary current  has  dropped  to  a  safe  value  and  the  motor 
has  accelerated  properly,  when  it  will  permit  the  next  step 
of  resistance  to  be  cut  out.  The  starting  current  is  limited 
to  a  predetermined  and  adjustable  value  by  the  current 
relays  and  the  motor  is  accelerated  in  the  shortest  time 
consistent  with  this  starting  current.     The  current  relays 


cubator  and  brooder  specially  arranged  as  a  show-window 

attraction  and  included  a  number  of  imitation  baby  chicks 

made    of    translucent    glass    and   electrically    lighted    from 

within.     A  large  stuffed  rooster  was  also  prominent  in  the      have  three  coils  connected  in  the  secondary  circuit  with  the 

display.     Electricity  was  used   for  both  lighting  and  heat-      starting  resistance  and  carrying  the  starting  current.     The 

ing    this    attractive    exhibit,    which     originated     with     Mr.      relay  plungers  are  thus  controlled  directly  by  the  starting 
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current,  and  the  rate  at  which  the  motor  is  accelerated  can 
be  adjusted  by  varying  the  spring  tension  on  the  relay 
plungers. 

Electrical  Laboratory  for  High  School 

On  page  846  of  the  issue  of  April  19  a  description  was 
given  of  the  electrical  laboratory  of  the  West  Philadelphia 
High  School,  Philadelphia.  The  equipment  in  this  labora- 
tory is  so  arranged  that  by  bridging  from  right  to  left  to 
a  central  board  by  means  of  cable  and  attachment  p 
either  direct  current  or  alternating  current  can  be  obtained 
at  any  location  in  the  laboratory.  The  electrical  equipment 
of  this  installation  was  furnished  by  the  Diehl  Manufac- 
turing Company,  Elizabeth,  N.  J. 


Portable  Wheatstone  Bridge 

A  portable  testing  set,     1  ighi  lb.  and  measuring  when 

closed  only  7^  in.  by  &ji  in.  by  4>4  in.,  is  being  placed  upon 
the  market  by  the  Leeds  &  Northrup  Company,  Phila- 
delphia. The  set,  which  is  shown  in  the  illustration,  is 
adapted  for  resistance  measurements  within  the  ran 
the  Wheatstonc  bridge.  By  means  of  two  small  do 
throw  switches  the  internal  connections  are  changed  for  the 
Murray  or  Varley  loop  tests  used  in  locating  ground*. 
crosses,  etc.,  on  lines  and  cables.  The  set  may  also  be 
used  for  locating  broken  wires.  The  ratio  and  rheostat 
resistors  are  controlled  by  dial  switches,  the  contacts  being 
entirely  inclosed  and  thus  protected  against  dust  and  dirt. 
The  contacts  are  readily  accessible,  however,  for  inspection. 

The  ratio  resistors  are  controlled  by  a  single  dial  switch. 
thus  eliminating  the  possibility  of  confusion  due  to  uncei 
tainty  as  to  whether  the  ratio  value  to  be  used  is  to  be  taken 
as  the  "A"  arm  value  divided  by  the  "B"  arm  value  or  tin- 
reverse. 


POR  1  Mil  1      W  11  EATS    0 

All  resistors  are  wound  upon  metal  spools,  which  makes 
them  more  stable  in  their  adjustment  than  those  wound 
upon  wooden  spools.  Moreover  metal  spool  resistors  will 
carry  more  current  than  wooden-s] and  there- 

fore the  coils   in   this   set   are   less   liable   to  be   burned   out 
because  Of  excessive  currents  than  are  those   in   Sets 


en  spools.  The  rheostat  coils  are  claimed  to  be  accu- 
rate to  0.1  per  cent  and  the  ratio  coils  to  0.05  per  cent.  The 
galvanometer  is  of  a  new  type  having  a  specified  sensitivity 
of  1  megohm.  The  moving  system  is  contained  in  a  sepa- 
rate unit  which  may  be  readily  removed  if  it  should  become 
damaged.  A  battery  of  four  cell-  is  contained  in  the  instru- 
ment, tsing  both  an  external  battery 
and  a  galvanometer,  should  tl  ile.  All  neci 
switches  and  binding  post 


Electric  Automobile-Steering  Signals 
The  device  illustrated  to  eliminate  automobile 

accidents  at   strv  ;  by   warning   foot 

which  way  the  car  is  about  to  turn.  It  also  prevents  rear- 
end  collisions  by  Hashing  similar  signals  from  the  rear  of 
the  car.     Ea<  our  electric  signs  is  lettered  in  black 

'mi    whiti  vith   the   words  "left"   and   "ri^ht."     Ordi- 

narily the  signs  are  concealed  by  metal  covers,  but  a 


I  Mi   IKK     SIGN    INDICATING   DRIVERS    INTI'- 

sure  of  a  switch  on  the  steering  wheel  throws  up  tin 
and  at   the  same   nine  lights  a   small  incandescent   lau.. 
hind  the  sign.     A  storage  battery  si  The 

parts   of   tin    sign   are   quite    i!  ■  ;'t   when   in 

nal  1  ompanj ,  San  Fet  nando  Buildii  . 


Rough  I  **agc  of  Storage  Batters 
Some  interesting  tests  were  recently  mad<   ;^   Mr.  F.  W. 

.111.  at   the  Acme    I 
tl 
tured  by  the  1  ook   Ra  I  ■ 
and  described   in  01 

\  2-volt,  -         ■   l  np-hr.  battel 

I  a  number 
these  batti  • 

normal  rating.     Afterward  tin 

their  normal   rate,  the  '  them  for  tv 

four  hours   aft< :    •'  Then 

they  w 1 
dischai 

thirty  days.      At   the  end  01   thirty 
at  their  normal  cl 

more  than  their 
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Industrial  and  Financial  News 


Public  Utility,  Commercial,  Corporate  and  Trade  Devel- 
opments— The  Electrical  Material  and  Security  Markets 


Start  Construction  of  Canada's  Largest  Power  Station. — 
Fraser,  Brace  &  Company,  1328  Broadway,  New  York,  to 
whom,  as  noted  last  week,  the  contract  has  been  awarded 
for  erecting  the  power  station  of  the  Ceda  Rapids  Manu- 
facturing &  Power  Company,  Montreal,  Que.,  have  started 
work  on  this  hydroelectric  station,  which,  when  completed, 
will  be  the  largest  in  the  Dominion  of  Canada.  Its  initial 
rating  will  be  about  100,000  hp,  and  later  on  this  will  be 
increased  to  160,000  hp.  The  site  is  at  Cedar  Rapids,  in 
the  St.  Lawrence  River,  about  30  miles  above  Montreal. 
The  plant  will  be  663  ft.  long  and  130  ft.  wide  and  will  be 
built  as  a  part  of  the  dam.  The  intakes  will  be  of  the  scroll 
or  involute  type.  Orders  have  been  placed  by  the  Cedar 
Rapids  company  for  the  generating  equipment.  This  in- 
cludes twelve  10,800-hp  waterwheels,  which  are  to  operate 
at  56  r.p.m.  under  a  head  of  30  ft,  and  will  be  the  largest 
ever  built.  There  will  also  be  three  1500-hp  exciter  units 
which  will  operate  under  the  same  head  at  150  r.p.m.  The 
Canadian  General  Electric  Company  will  furnish  the 
twelve  generators  to  be  connected  to  the  waterwheels. 
The  contract  for  the  latter  was  divided  between  the  I.  P. 
Morris  Company,  Philadelphia,  and  the  Wellman-Seaver- 
Morgan  Company,  Cleveland.  The  contract  awarded  to 
the  first-named  company  includes  the  design,  construction 
and  installation  of  nine  of  the  main  units,  the  three  exciter 
units  and  the  governors  and  pump  auxiliaries  for  all  the 
units.  The  Wellman-Seaver-Morgan  Company  is  to  con- 
struct three  of  the  main  units  from  the  same  design  as 
the  others.  The  design  of  the  turbines  will  be  very  much 
the  same  as  that  of  the  wheels  for  the  plant  of  the  Missis- 
sippi River  Power  Company,  at  Keokuk,  la.  The  chief 
difference  will  be  in  arranging  for  carrying  the  weight 
of  the  generator  rotor  and  the  moving  parts  of  the  turbine 
on  a  thrust  bearing  above  the  generator  instead  of  below, 
as  is  done  with  the  Keokuk  turbines.  The  waterwheel 
contract  includes  the  turbine  complete,  the  shaft  running 
through  the  turbine  and  generator,  the  thrust-bearing  sup- 
port or  truss  to  be  located  above  the  generator,  also  the 
thrust  bearing  complete.  The  weight  of  the  generator  will 
be  taken  through  cast-iron  supporting  barrels  through  the 
turbine  to  the  foundation  below.  The  main  units  will  be 
of  the  single-runner  vertical-shaft  type  and  will  be  installed 
in  wheel  chambers  of  spiral  shape  formed  in  the  concrete 
foundations  of  the  power  house.  The  exciters  will  be  of 
the  same  type  but  smaller  in  size.  The  runners  for  these 
wheels  will  be  an  enlargement  of  a  model  runner  which 
under  test  at  Holyoke  gave  an  efficiency  of  90  per  cent. 
About  100,000  yd.  of  concrete  work  and  2,000,000  yd.  of  rock 
and  earth  excavating  is  to  be  done  by  Fraser,  Brace  & 
Company.  Contracts  for  80,000  hp  of  the  output  of  this 
station  have  already  been  closed.  Of  this,  the  Aluminum 
Company  of  America  will  take  60,000  hp  and  the  Montreal 
Light,  Heat  &  Power  Company  will  take  20,000  hp.  It  is 
expected  that  the  plant  will  be  finished  in  October,  1914. 

National  Conduit  &  Cable  on  the  Copper  Situation. — The 
National  Conduit  &  Cable  Company,  41  Park  Row,  New 
York,  makes  the  following  comment  upon  the  copper  mar- 
ket: "Conditions  have  improved  sufficiently  in  the  copper 
situation  apparently  to  warrant  higher  prices,  and  the  mar- 
ket has  had  a  good  recovery  from  the  recent  low  range 
touched  more  than  a  month  ago.  Sales  during  the  last  few 
weeks  were  heavier  than  for  a  long  time  previous,  and  both 
domestic  and  foreign  manufacturers  bought  on  a  liberal 
scale.  Market  activity  developed  the  last  part  of  March 
and  transactions  of  importance  were  closed  at  15  cents. 
Substantial  sales  were  made  later  at  advancing  prices,  and 
with  Europe  an  active  buyer  further  market  advances  were 
recorded  without  meeting  serious  resistance.  It  transpired 
that  a  good   deal  of  copper  was  needed  for  prompt  ship- 


ment, and  as  domestic  and  foreign  demand  increased,  prices 
soon  reached  the  15^-cent  level.  With  the  decided  im- 
provement in  the  local  statistical  position  of  copper  there 
is  nothing  apparently  in  the  present  situation  to  suggest 
any  material  falling  off  in  prices.  On  the  contrary,  if  manu- 
facturers continue  as  busy  as  they  have  been  lately  and  the 
rate  of  copper  production  is  not  increased  over  that  for  the 
month  of  March,  it  is  expected  that  the  market  will  be  able 
to  maintain  a  healthy  degree  of  firmness  for  some  time  to 
come." 

Changes  in  United  States  Light  &  Heating  Company. — 
At  a  special  meeting  of  the  directors  of  the  United  States 
Light  &  Heating  Company,  Niagara  Fails,  N.  Y.,  J.  Allen 
Smith,  formerly  general  manager,  was  elected  president,  to 
succeed  D.  W.  Pye,  who  resigned  some  time  ago.     Charles 

A.  Starbuck,  president  of  the  New  York  Air  Brake  Com- 
pany, was  elected  chairman  of  the  board.  F.  P.  Frazier  was 
elected  a  vice-president,  to  succeed  Mr.  Starbuck,  and  W. 
P.  Hawley  was  also  made  a  vice-president.  A.  H.  Acker- 
man  was  made  general  manager,  succeeding  Mr.  Smith. 
W.  S.  Crandeil  was  re-elected  secretary  and  treasurer. 
Business  with  the  company  is  very  good,  according  to  one 
of  its  representatives,  who  said:  "Our  total  sales  for  last 
month  amounted  to  $446,945,  as  compared  with  $370,352  in 
February.  We  are  now  employing  about  1600  hands  at  our 
plant  at  Niagara  Falls  and  have  contracted  to  supply  the 
Edwards-Knight,  Rambler,  Moyer,  Willys-Overland  and 
several  other  well-known  types  of  automobile  with  our 
electric  starters.  Business  at  present  is  good  and  the  out- 
look for  the  spring  and  summer  months  is  very  bright." 

Large  Turbine  Unit  for  German  Lighting  Plant. — Brown, 
Boveri  &  Company,  of  Baden,  Switzerland,  are  building  a 
40,000-hp  steam  turbine  for  the  electric  power  station  at 
Hagen,  Westphalia,  Germany.  This  will  be  the  largest 
turbine  unit  ever  manufactured  in  Europe.  The  largest 
units  now  in  operation  are  two  30,000-hp  steam  turbines 
built  by  the  same  company.  These  are  installed  in  the 
works  of  the  Rhine-Westphalia  Electric  Power  Company, 
Diisseldorf,  and  have  been  in  service  since  the  middle  of 
1912.     Each  is  connected  to  a  21,500-kva  generator. 

Norfolk  &  Western  Electrification  Plans. — The  Norfolk 
&  Western  Railway  Company,  Roanoke,  Va.,  is  arranging 
to  electrify  its  line  from  Eckman  to  Bluefield,  Va.,  a  dis- 
tance of  n"]  miles.  The  preliminary  work  is  now  under 
way,  but  as  the  plans  are  not  very  far  advanced,  no  details 
are  yet  available.  Negotiations  are  in  progress  with  the 
Appalachian  Power  Company,  Bluefield,  Va.,  relative  to  a 
supply  of  electrical  energy,  but  it  has  not  been  decided 
yet  whether  the  railway  company  will  purchase  the  neces- 
sary  energy. 

New  President  for  Manhattan  Electrical  Supply  Com- 
pany.— On  April  19  the  directors  of  the  Manhattan  Elec- 
trical Supply  Company,  17  Park  Place,  New  York,  held  a 
special  meeting  to  fill  the  vacancy  in  the  office  of  president 
of  the  company  caused  by  the  recent  death  of  H.  T.  John- 
son.    At  this  meeting  J.  J.   Gorman  was  elected  president, 

B.  H.  Ellis,  treasurer  of  the  company,  was  also  elected  vice- 
president.  Messrs.  Whitemore,  Pierce  and  Manger  will  con- 
tinue in  the  offices  held  by  them. 

Contracts  for  Street  Lighting  Line  Material. — The  Line 
Material  Company,  South  Milwaukee,  Wis.,  maker  of  the 
Kyle  line  material,  has  secured  contracts  from  the  Sanitary 
District  of  Chicago  for  supplying  two-pin,  four-pin  and 
six-pin  malleable-iron  cross-arms  and  also  for  supplying 
malleable-iron  lamp  brackets  of  the  type  used  in  connec- 
tion with  overhead-construction  street  lighting.  These 
two  contracts  involve  an  expenditure  of  approximately 
$30,000. 
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Illinois  Traction  Company's  Year. — The  ninth  annual 
reporl  of  the  directors  of  the  Illinois  Traction  Company, 
Champaign,  III.,  covering  operations  for  the  year  ended 
Dec.  31,  1912,  shows  that  the  gross  earnings  of  the  com- 
pany in  that  year  were  $7,415,647,  as  compared  with 
$6,902,221  in  the  preceding  year.  Of  the  total  gross  earn- 
ings in  1912,  the  receipts  from  operation  of  interurban  lines 
amounted  to  $2,964,955  and  those   from  qt'aled 

$2,030,993;  gas  returns  were  $428,976,  steam-heating  income 
was  $219,170,  and  the  income  from  sale  of  electrical  energy 
was  $1,689,477.  This  last  figure  compares  with  $1,473,037 
in  the  year  ended  Dec.  31,  1911.  Miscellaneous  receipts 
amounted  to  $82,076.  The  total  operating  expenses  and 
taxes  of  the  company  in  1912  were  $4,353,213,  leaving  net 
earnings  from  operation  of  $3,062,433,  as  again 
in    1011.     Afier    payment    oi    boni  st   and    preferred 

dividends    there    was    a    surplus    for    the    year    of    $741,017, 
which  compares  with  $565,082  for  the  preceding  year, 
eral   small   propertie     were   added    to  the  company'-   hold- 
ings  during   the  year.     These  acqui 

linsville    (111.)    Utilities    1  town    (III.) 

Electric  Company;  the  electric  plants  at    El    Pa  o,  Gridley 
and    1  henoa,    ti  1    be    served    by    a    1 
Bloomington,  and  the  Morton    1  ight,   Heal   >\    P 

in      1      n 1,  I II,    The  llln 

nishing    fortj  eight    c  I ii      and    1 |!.;  1       in    Illinois,    I 
and   Iowa  with  electrical  energ 

Will  Complete  Michigan-Lake  Superior  Power  Company's 
Plant. — As  - 

ganization  committi  Michigan  Lake  Superior  P 

Co.,   Sault   Sle.    M  la   new   plai 

the   in :ial  rehabilitation  of  thai   company.     That  a  plan 

.  n  adopted  wa    due  largi  I3  to  the  co-operation  - 
Union    Carbide    Company,    70    William    Street.    New    York, 
which  lias  wor!      at    !  aull   Ste.   .Mane  and  also  at   Nit 

I.     II     Davis,     i   in     i-r   and   chief   engineer   of   the 
Michigan   Lake   Superior    Pot  ruing 

the    reorganization:      "The    efforts     of     the     fil    '   morl 
bondholders   to    r<  0  n    and 

have    finally    Keen      m 

through  t! peration  of  the   Union   I  arbide  I  ompany, 

which  is  anxious  thai  the  canal  be  put  in  maximum  0 
in. 11    in    order    that    the    power   company   can    del 
sufficient    energy   to  operate   its   plant   at    the 

n  v"      !•'..    I'.    Price,   vice-president   of    the    Union 
hide  Company,  stated  thai  the  interest  of  his  company  in  the 

mailer  lay   in   the  fact   that  by  full  operation   of  the   plant   at 

the  "Soo"  his  company  would  be  able  to  utilize  all  0 
manufacturing   facilities,  only  part   of  which   have   been  in 
use  since  the  failure  of  the  powei  company  to  delivi  1  a 

required  "tis    are    now    pending     with 

the    government    For    a    lease    of   water.  on    as 

this  is  given,  work  on  construction  of  the  power  plant  will 
be  started  again. 

Electrical  Plans  of  Lehigh  Coal  &  Navigation  Com- 
pany.— Plans  are  by  the  Lehi|  NTavi- 

Philadelphia,  to  purchase  the 
interest    in    the    Harwood    Electric    I  ittcr. 

whose    head    office    is    at    Philadelphia,    supplies    electrical 
energy   to  twentj   seven   townships   in    I  uzerne,   Schuylkill. 
'■011  humberland,    1  Columbia,    Mi  mtoui    and 
ties.   Pa.,  including  the  town-         ■  n,  Mahanoj 

Bloomsburg,   Mi  Vdoo    Berwick,  Shenandoah,   Danvill. 
Mount   1  .11  mel      V 

trie     1  ompany     has    a     total     outstanding     capitalization     of 
$6,831,500,  of  which  $3,000,000  1     in  common  stock.     [| 
il   holdings.      V  quisition  of  the    Hai 
company  Corn- 

pan]    control  of  thi  irvice  business  in  the  I  1 

and  Schuylkill  region  and  the  Susquehanna  Valley.  The 
Lehigh  Coal  &  Navigation  (ompany  will  place  the  initial 
equipment  of  its  power  station  at  Hauto,  Pa.,  in  operation 
early   in    lime   of   this   year. 

Highland  Power  Company  to  Operate  in  Colorado.— 
High'  ind  ij    Philadel- 

phia,   New     Vorl      ind   Col  to    erect    a    power- 

station    on     M  iddle     Bi  mldi  1     <   <  ■  ■  '..    near     He-  - 
Count y,  Col       1  1  1    ■■■  em  will  enter  into  ■■■ 

with    the    Colorado  the   privilegi 

lighting    Central    I      1    and    Black    Hawk.   Col.,   and    For   fur- 


nishing energy  to  the  tungsten  and  placer  mines  of  Boulder 
iy.     The   company    has  6   per   cent   cumu- 

lative   preferred    and    $600,000    common    stock.       Contracts 
have   been   let   for  the   installation   of   a   3000-hp  generating 
n   and   for   the   •  rection  of  transmi-sion  lines  through 
der  and  Gilpin   (  ounties.     Half  of  the  output  has  been 
•    per   kw-lit 
company  is  J.   II.   Bair,   Philadelphia 

To  Manufacture  Electric  Starting,  Lighting  and  Ignition 
Devices. —  The    Bailey    I  .    with    offices   and 

plant  at  503   Grandvilli  apids,  Mich.,  was 

formed    recently    to    manufai  I  rig,   lighting 

and  ignition  equip  com- 

pany's   manufacturing   arrant  1  n    completed 

and  production   is  already  ui  cers  of  the 

■  sident,   II.  -ident, 

B.   F.   Bail. 

both   the  1  ombin  ■ 

tion    apparatus   in    one    unit   and    thi 

in   which    the    starter,    generator   and    ignition    devices   are 

install.  '  nits. 

California   Companies  to   Merge. — 

Railroad    '  to    authorize    the  com- 

ne     immediately    and    sell    6    ; 

charge  existing   obligations  • 
purchase    the    pro 

'TOO. 

Growth    of    Western    Electric's    Business. — In    a 
review  imercial  act;.  ■  rn  Electric 

f  the 
my    has    bro  with 

iraately   $44,000,00  000.    Durini 

when  the  financial  situation  was  in  an  acute  state,  thi 

,000,000,  hut  igain 

at  a  rapid   rate  until   for  the  year   1913  the   sales  amounted 

to  $72,000,000 — the  largest  total   in   the  history  of  the  com- 
pany. 

Will   Ask   Charters   for   Twenty    Lighting    Companies   in 
Pennsylvania. — 1  In    May    5  inl 

' 
the    X 

Trenton,    N.    J.,    will    apply    '■ 

Pennsylvani  twenty  electric  lighting  com- 

panies which  will  operate  in  the  sections  of   Rucks  County 

I'rac- 
tically  all  0 

within   the  territ.  1  y  the  chart) 

Barstore  Company  Enlarges  Holdings. — 

onher 
oi   public-utility   pi 
ami  is  under  the  dir.  ction  of 
Line    Street.    New     Yoik.    has    purcl 

all     the     common     and     prefer-  of     the     San' 

This    company 

Alabama     Interstate    Power     Buys     More     Equipment. — 
The    Alabama    Inl 
Ala.,   has   l.  ■ 
supplii 

ment,    now- 
near    Birmingham 
Ltion    man  1 

compat 

Defeat  Bond  Issue  for  Los  Angeles  Municipal  Distribu- 
tion System  — 
15  tin  o  in 

bonds   to 

distribul 
the  aqui 


904 


ELECTRICAL    WORLD 


Vol.  61,  Xo.  17 


Progress  of  Toledo  (Ohio)  Railways  &  Light  Contro- 
versy.— In  a  note  in  these  columns  on  April  12  it  was  stated 
that  at  a  meeting  of  the  directors  of  the  Toledo  Railways 
&  Light  Company  on  April  3  Morris  Allen  was  elected 
president  and  L.  E.  Beilstein  was  made  general  manager 
of  the  company  and  that  these  men  replaced  F.  R.  Coates, 
who  had  held  both  offices.  It  was  also  stated  that  Mr.  Allen 
is  a  son-in-law  of  Barton  Smith,  counsel  for  the  company 
and  for  the  stockholders'  reorganization  committee.  Fol- 
lowing these  changes  the  Doherty  interests  applied  for  an 
injunction  restraining  the  Barton  Smith  interests  from  oper- 
ating the  property.  On  April  17  Federal  Judge  Killets, 
sitting  at  Toledo,  granted  to  the  representatives  of  Henry 
L.  Doherty  &  Company  a  temporary  injunction  ousting  the 
Barton  Smith  faction  from  the  management  of  the  com- 
pany. This  gave  possession  of  the  property  to  the  Doherty 
interests,  who,  it  is  understood,  control  83  per  cent  of  the 
outstanding  stock.  The  bill  of  complaint  filed  by  the 
Doherty  interests  alleges  that  Barton  Smith  conspired  with 
others  to  keep  the  majority  stockholders  and  lawful  owners 
out  of  control  of  the  property  after  they  had  refused  to 
pay  his  bill  for  $49,000  for  professional  services  as  attorney 
for  the  stockholders'  protective  committee.  Upon  the  issu- 
ance of  Judge  Killets'  order,  F.  R.  Coates  was  at  once  in- 
stalled as  president,  M.  R.  Bump,  of  New  York,  as  auditor, 
and  F.  J.  Derge  as  operating  manager.  A  ruling  on  motions 
to  make  the  injunction  permanent  has  not  been  given.  The 
hearing  on  the  permanent  injunction  case  was  begun  before 
Judge  Killets  on  April  18.  The  defendants  on  the  same  day 
denied  that  they  are  attempting  to  aid  Barton  Smith  to 
collect  any  sum  of  money  and  claimed  that  the  United 
States  court  did  not  have  jurisdiction  in  the  case.  They 
also  denied  that  the  plaintiff  is  the  owner  of  117,447  shares 
of  stock  of  the  Toledo  Railways  &  Light  Company  or  any 
shares  whatever  in  the  company,  and  that  there  was  any 
arrangement  made  through  which  Maurice  Allen  was  elected 
president  and  L.  E.  Beilstein  general  manager. 

Pennsylvania  Properties  Consolidated. — The  Edison  Light 
&  Power  Company,  of  York,  Pa.,  has  been  organized  by 
interests  affiliated  with  the  York  Railways  Company  for 
the  purpose  of  consolidating  various  lighting  subsidiaries 
of  the  latter  and  to  acquire  other  electric-service  properties. 
The  properties  merged  into  the  new  company  are  the  Edi- 
son Electric  Light  Company,  the  West  York  Electric  Light 
Company,  the  Mount  Wolf  Electric  Light  Company,  the 
Dover  Electric  Light  Company,  the  Hallman  Electric  Light 
Company  and  several  other  electric-service  and  steam- 
heating  concerns  operating  near  York.  In  nearly  every 
case  the  foregoing  companies  were  organized  originally  for 
the  purpose  of  distributing  energy  generated  by  the  Edison 
Electric  Light  Company  in  communities  near  York,  since, 
under  the  laws  of  the  State  of  Pennsylvania,  it  is  neces- 
sary to  organize  a  separate  company  for  each  township  in 
which  a  lighting  franchise  is  obtained.  All  the  franchises 
having  been  acquired,  the  several  companies  have  been 
brought  under  one  holding  corporation  for  the  purpose  of 
facilitating   economical   operation. 

New  Subsidiary  for  Utah  Power  &  Light  Company. — The 

Western  Colorado  Power  Company,  which  was  formed 
recently,  is  to  be  a  subsidiary  of  the  Utah  Power  &  Light 
Company,  Salt  Lake  City,  and  will  hold  and  operate  the 
Colorado  properties  of  that  company.  Besides  taking  over 
the  Colorado  properties,  the  Western  Colorado  Powei 
Company  has  also  taken  over  the  Durango  (Col.)  Gas  & 
Electric  Company  and  the  San  Juan  Water  &  Power  Com- 
pany of  Durango.  J.  T.  Clay,  manager  of  the  Colorado 
properties  of  the  Utah  Power  &  Light  Company,  is  to  be 
general  manager  of  the  Western  Colorado  Power  Com- 
pany. The  headquarters  of  the  latter  company  will  be  in 
Durango. 

Increasing  Sales  of  Electrical  Equipment  to  Automobile 
Trade. — One  feature  of  the  business  of  the  General  Elec- 
tric Company  at  this  time  is  the  large  increase  in  the  sale 
of  electrical  equipment  to  the  automobile  trade.  One  auto- 
mobile accessory  manufacturer,  who  has  been  in  business 
only  two  years,  is  now  buying  electrical  apparatus  at  the 
rate  of  $3,000,000  a  year  from  the  General  Electric  Com- 
pany. As  was  stated  last  week,  the  latter  is  doing  a  record 
business  and  is  taking  orders  40  per  cent  in  excess  of  its 
productive  capacity. 


Great  Western  Power's  Showing. — The  Great  Western 
Power  Company,  San  Francisco,  has  issued  its  annual  re- 
port for  the  year  ended  Dec.  31,  1912.  On  that  date,  accord- 
ing to  the  report,  the  company  had  11,382  consumers  of 
electrical  energy  on  its  books,  a  gain  of  7152  for  the  year. 
The  connected  load  was  102,935  kw,  which  represents  an 
increase  of  20,835  kw  during  the  year.  In  addition  to  this 
connected  load,  the  company  also  made  contracts  from 
which   an   estimated   revenue   of   $155,000  will   be   obtained. 

Pacific  Electric  to  Make  Improvements. — The  California 
Railroad  Commission  has  authorized  the  Pacific  Electric 
Railway  Company  to  issue  $6,839,000  5  per  cent  first-mort- 
gage bonds.  The  proceeds  of  these  will  be  used  in  exten- 
sions and  additions  to  the  properties  of  the  company.  Of 
the  proceeds  $3,428,000  will  be  used  for  extensions  and 
branches,  $1,554,000  for  rolling  stock,  and  the  balance  for 
various  improvements,  including  additions  to  power  sta- 
tions. 

Pacific  Telephone  &  Telegraph  Company  Plans  Improve- 
ments.— Officials  of  the  Pacific  Telephone  &  Telegraph 
Company,  San  Francisco,  which  has  over  5,000,000  sub- 
scribers in  California,  Oregon  and  Washington,  are  con- 
templating an  expenditure  of  $111,600  for  improvements  and 
extensions    to   the   company's    system. 

Electrical  Energy  for  Utah  Copper  Company. — The 
plants  of  the  Utah  Copper  Company  are  to  be  operated 
by  electricity  from  the  mains  of  the  Utah  Power  &  Light 
Company,  Salt  Lake   City,  about  Jan.    1,   1914. 

Detroit  Independent  Telephone  Company  Absorbed. — 
The  Bell  Telephone  Company  has  taken  over  the  Home 
Telephone   Company  of  Detroit,   Mich. 

Allis-Chalmers  Stock  Assessments. — The  fourth  assess- 
ment on  the  stock  of  the  Allis-Chalmers  Company  was  pay- 
able on  April  24. 


Industrial  Securities 


Allis-Chalmers,  t.r.,  3d  pd.. 
Allis-Chal.,pf.,t.r.,3dpd. 

Amalgamated  Copper 

American  Tel.  &  Tel 

Electric  Storage  Battery,  ( 

General  Electric 

Mackay  Cos.,  c 

Mackay  Cos.,  pf 

Western  Union  Tel 

Westinghouse,  E.  &M.,  c. . 
Westinghouse,  E.  &  M.,  pf . 

♦Last  price  quoted. 


Per  Cent    Period 


$17,196,600 
14,165,500 

153,887,900 

344,465,900 
16,074.425 

101,301,200 
41,380,400 
50,000,000 
99,747,200 
34,076,350 
3,998,700 


April  16  April  23 


76* 
131} 


66* 
63J 
116|* 


7i 

77 
129} 


67+ 
66i« 
64i 
118J* 


HEW  YORK   METAL   MARKET  PRICES 

, -April   15 ,  r 

Bid.  Asked.  1 

Copper: 

Standard,     spot     15.12J5  to  15.50 

£       s         d 

London,  standard,  spot   69       1         3 

Prime    Lake     15.60      to  15.70 

Electrolytic    15.55      to  15.65 

Casting    15.40      to  15.50 

Copper    wire,    base    16.50 

Lead     4.35 

Nickel    40.00      to  45.00 

Sheet    zinc,    f.o.b.    smelter 8.00 

Spelter,    spot    5.75      to    5.87J4 

Tin,    spot    49.40 

Aluminum: 


-April  22- 


15.65 
1S.55 
15.40 


to  15.70 

to  15.65 

to  15.50 
16.75 

4.50 

to  45.00 

7.75 

5.60 
49.40 


OLD   METALS 


Heavy    copper   and 

Brass,    heavy    

Brass,    light    

Lead,    heavy    

Zinc,   scrap    


14.75 
9.3754 
8.25 
4.25 
4.8754 


COPPER   EXPORTS  IN   APRIL 
Total  tons  to   April  23    


April  26,  1913 
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Mr.  G.  Devlin  has  beer  appointed  sales  manager  of  the 
Toronto  (Ontj  Hydro-Electric  System,  vice  Mr.  Harry 
Jacobs. 

Mr.  E.  C.  Johns,  formerly  of  Jersey  City,  has  become 
associated  with  the  Huron  Light  &  Power  Cbmpany, 
Huron,  S.  D. 

Mr.  D.  R.  Blaicher  ha  as  purchasing   agenl   of 

the  Toronto  (Onl  1  Electric  Light  '  ompany,  Ltd.,  and  has 
moved    to    Minneapolis.    Minn. 

Mr.  H.  F.  See,  formerly  at  the  Lumberton   (N.  C.)  office 
of  the    Yadkin    River    Power   Company,    is    now    at    V. 
boro,  with   the  same  company. 

Mr.  H.  H.  Beasley,  purchasing  agent  for  the  Toronto 
Railway  Company,  has  also  been  appointed  purchasing 
agent  for  the  Toronto  fOnt.)  Electric  Light   I 

Mr.  George  Schwanger  has  beer  promoted  to  the  posi 
tion    of   enginer    of    distributiot  1     ronto    (Onl  1 

Hydro-Electric  System,  succeeding  Mr.  A.  Lang,  resigned. 

Prof.    Robert    Andrews    Millikan,    of    th  1      il 

physics  of  the  University  of  <  hicago,  has  had  awarded  to 
him   by  the   National    Academy   of   Sciences   the   <  om 
pi  ize  for  research  in  eleel  1  i<  ity 

Mr.  S.  B.  Hammond,  who  has  been  with  the   Porto  Rico 
Railways  in  San  Juan,  Porto  Rico,  for  the  past  two 
has  returned  to   Montreal,  Que.  as   secretary  of  the 
treal   Engineering  Company,  Ltd, 

Mr.  Percy  E.  Hart,  formerly  connected  with  the  1  anadian 
General    Electric   Company,   has   been    appointed   electrical 
engineer   oi   tin    Toronto    (Ont.)    Hydro  Electt 
■ ling  Mr.  J.  1  >   Jacksi in,  1  esigned. 

Mr.  H.  A.  Horner,  electrical  engineer  for  the  New  York 
Shipbuilding  Company,  delivered  a  lecture  recently  before 
the  Franklin  Institute  of  Philadelphia,  describing  the  clec- 
trical  equipment  of  the  modern  battleship. 

Mr.  Thomas  Newell,  Jr.,   has   9UCCeeded    Mi     Arthur   Per- 
man   as    superintendent    of    the    municipal    electric-lighting 
plant   at   Adrian,   Minn.,   Mr.    Perman   having   taken 
of  the  municipal  plant   at   Appleton,    Minn 

Mr.  J.   L.   Mishler   has    severed    hi  ion    with   the 

Kelly   Foundry  &  Machine  Compam  n,    1ml.  and 

has  become  associated  as  secretary  with  the  Goshen  Nov- 
elty &  Brush  Company,  manufacturer  of  wood  and  metal 
lighting  fixtures. 

Mr.  H.  Reyss,  chief  engineei  ol  th<  export  department 
of  the  Siemens-Schuckertwerki  Berlii  Germany,  is  al 
present  visiting  this  country  for  business  purposes  Mr 
Reyss  was  previously  connected  with   the  Japanese   I 

"I  the  same  concern  at  Tokio.  He  will  return  to  Germany 
"ii    May    13. 

Mr.  H.  H.  Couzens,  formerly  g<  111 
hi.  al   engineer  of  the  Corporation  ol    Han  ondon, 

England,  has  been  appointed  general   managei   ol   th 
ronto  i(>nt  1  Hydro  Electric  System,  succeeding  Mr.  W.  R, 
Sweany.     Mr   Couzens  has  held  p  isitii  ns  with  the  Corpora 
lions  of  Taunton,  Bristol,  West   Ham  and  II. imp-trad 

Mr.   Henry   Floy   is   expected    to   arrive    in    New    York    on 

the  Kaistrin  Auguste  Victoria    Vpril   36,  on  hi-  return  from 

.,    combined    pleasure    and    business    trip    to    I  uropi       Mi 

1 1  lited   Italy,  inspei  ting  elet  trie  1  ail  -  n  and 

the  effect  of  fare  /one-,  and  made  observations  on  con- 
struction in  most  ,,1  the  principal  cities.  He  inspected  the 
underground  trollej  systen  in  Vienna,  the  Pn 
ernment's  single-phase,  10.000- volt  railway  at  Bitterfeld, 
and  the  60,000-voll  underground  cable  transmissi 
•  Mr.  R.  F.  Morkhill  has  been  appointed  signaling  engineer 
of  the  Grand  Trunk  Railway  Company,  Mon 

treal,  Que.,  succeeding    Mr.   C.   A.    Dunham,   who  recently 

resigned.      Mr.    Morkhill   was    until  111    charge 

of  the  signaling  on  the  Central  South  Vfrica  Railway 
ganizing  the  signal  department  ol  that  road  after  the  war 
He  became  an  assistant  engineer  in  the  constructor  of  the 
Pennsylvania's  New  York  terminals,  later  joining  the  Rail- 
way Signal  Company  of  Canada,  Ltd.,  which  he  served  as 
sales    manager    and    as    assistant    general    manager 


Mr.  David  Daly  has  been  appointed  manager  of  the  Gal- 
veston-Houston Electric  Railway.  Galveston.  Tex.,  besides 
acting  in  his  present  capacity  as  manager  of  the  Houston 
Electric  Company.  Mr.  Daly  was  born  in  Boston,  Mass  , 
Oct.  16,  1878,  and  was  educated  in  the  public  schools  of  that 
city  and  at  Harvard.  He  entered  the  employ  of  the  Stone 
&  Webster  Engineering  Corporation,  and  after  serving  with 
the  company  in  Boston  in  various  capacities  was  sent  by 
Stone  &  Webster  to  Ponce,  P.  R  ,  as  local  manager  there  of 
the  Ponce  Railway  &  Light  Company.  Returning  to  the 
United  States  in  1905,  he  was  appointed  manager  of  the 
Houston  Electric  Company. 

Mr.  Howard  W.  Leitch,  the  newly  appointed  electrical 
superintendent  of  the  United  Electric  Light  &  Power  Com- 
pany, which  supplies  alternating-current  service  in  New 
York  City,  was  graduated  from  the  Brooklyn  Polytechnic 
Institute  in  if  •   was  employed  at 

the  Twenty-sixth  Street  station  of  the  New  York  Edison 
Company  as  brushman  and  remained  as  repairman  and 
operator  until  1902.  He  then  entered  the  employ  of  the 
Interborough  Rapid  Transit  Company,  but  after  a  few 
months  with  it  he  returned  to  the    ' 

pany,  being  assigned  to  the  Waterside  station.  He  was 
made  chief  operator  in  1906,  assistant  electrical  superin- 
tendent in  1007  and  assistant  superintendent  in  1900,  retain- 
ing the  last  position  until  his  appointment  with  the  L'nited 
pany.  Mr  I  citch  is  a  member  of  the  American  Institute 
of  Electrical   I 

Mr.  Frank  E.  Watts,  reigning  Jupiti  1  of  the  Jovian  Order, 

a  ill   ji  iin    the  advertisii  H'orld  on 

Mi    Watts  was  born  in  Sunbury,  Ohio,  in  1878,  and 

1  ed   bis   edui  ation   in  the 

^^^^  public     ail  -'aware 

^fl  PP*  ,  1  Ohio.       W< 

^^^  \  University   and   Ohio   North- 

^^^^_         I  University 

fl^S  *>  eight  'aching    and 

^B^^L  ing     machinery.     Mr.     Watts 

.^^^p*  entered       the       incandescent- 

^^^^^  lamp      business      in      August. 

.1  me    time    he 

i.  has  been  manager  of  the  Sun- 

beam lamp  department  of  the 
Company. 
Mr.  states- 

man of  tl  ■ 

New    York   and    was    I 
responsible  for  the  sue 
th.     Jovian     Lunch    Club    of 
that    city.       He    was    elected 
Jupitei    al    Pittsburgh   in  October  of  last  year.     Mr.   '. 
lues  at   West   '  (range,  N.  .1  .  and  is  a  member  of  thi 

ew  \..rk  and  the  Essi  ■  untry  Club. 


Obituary 

George   P.   Brophy.   one   of   the 
Electric    Railway  and   thi 

superintendent  engineer  of  thi 

Of  the   most   prominent   figures   in  tl. 

nee  in   Ottawa  on   Friday,   April  .:      I   heart   ti 

in   his   si\u 

Victor     Dwelshauvers-Dery.     thi  1  d     Belgian 

scientist  wh  mena  have 

been  far-reaching  in  their  efft  I  this 

apparatus,    died    March 

sc\  c  ntj  s,  ven      I 

- 

steam    and    - 

Dwelshauvei  itudied    in    Brussels   and 

later   ri  m   the 

I'nh  ers  ••  1900      In 
IQ05  I 

Belgium,  ai  han- 

ical    pi  19    an 

honorary   member  ,nical 
Engineers. 
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New  England 

BIDDEFORD,  MAINE.— A.  B.  Leach  &  Co.,  of  New  York,  N.  V. 
acting  for  the  Cumberland  County  Pwr.  &  Lt.  Co.,  of  Portland,  .Maine, 
lias  purchased  the  property  of  the  York  County  Pwr.  &  Lt.  Co.,  including 
the  York  County  Lt.  &  Ht.  Co.  and  other  corporations  of  a  similar  nature, 
doing  business  in  the  counties  of  York  and  Cumberland  and  in  the  towns 
of  Fryeburg,  Porter  and  Hiram  in  the  county  of  Oxford. 

LACONIA,  N.  H  —  The  Laconia  Gas  &  El.  Co.  has  petitioned  the 
Public  Service  Commission  for  permission  to  extend  its  transmission  lines 
into  the  town  of  Sanbornton. 

CLINTON,  MASS.— The  Clinton  Gas  Lt.  Co.  has  applied  to  the  State 
Board  of  Gas  and  Electric  Light  Commissioners  for  permission  to  issue 
$100,000  in  capital  stock.  The  company  is  planning  to  make  repairs  and 
extensions  to  its  system. 

EASTHAMPTON,  MASS.— The  Easthampton  Gas  Co.  has  petitioned 
the  State  Board  of  Gas  and  Electric  Light  Commissioners  for  permission 
to  increase  its  capital  stock  by  $100,000,  making  a  total  of  $450,000. 

PROVIDENCE,  R.  I.— Bids  will  be  received  at  the  office  of  the  super- 
vising architect.  Treasury  Department,  Washington,  D.  C,  until  May  14, 
for  a  conduit  and  wiring  system,  lighting  fixtures,  etc.,  in  the  United 
States  post  office,  court  house  and  custom  house  at  Providence,  R  I.,  in 
accordance  with  specifications  and  drawings,  copies  of  which  may  be  ob- 
tained at  the  above  office  or  at  the  office  of  the  custodian,  Providence. 
O.   Wenderoth  is  supervising  architect. 

PROVIDENCE,  R.  I. — The  contract  for  the  erection  of  the  addition 
to  the  power  plant  of  the  Rhode  Island  Co.  on  Manchester  Street  has 
been  awarded  to  William  H.  Hamlyn  &  Son.  An  addition  will  be 
erected  on  the  north  side,  35  ft.  wide  and  160  ft.  long,  to  provide  room 
for  new  electrical  equipment,  and  an  addition  to  the  west  end,  72  ft.  wide 
and  150  ft.  long,  will  be  erected,  where  a  battery  of  boilers  and  two  new 
turbines  will  be  installed.  The  cost  of  the  improvements  is  estimated 
at  $750,000. 

DANIELSON,  CONN. — The  Burgesses  are  considering  the  question  o1 
replacing  the  present  arc-lamp  lighting  system  throughout  the  borough 
with  Mazda  tungsten  lamps.  Arc  lamps  on  Main  Street  have  been  re- 
placed by  tungsten  lamps.  The  People's  Lt.  &  Pwr.  Co.,  of  Danielson. 
furnishes  the  street-lighting  service. 

DERBY,  CONN.— Plans  are  being  considered  for  improvements  to  the 
street-lighting  system  which  renuire  an  additional  expenditure  of  $600 
per  year. 


Middle  Atlantic 

CICERO,  N.  Y. — The  Public  Service  Commission  has  authorized  Fred 
J.  Auburn,  of  Cicero,  to  exercise  a  franchise  for  furnishing  electricity 
in  the  town  of  Cicero  and  the  village  of  Brewerton. 

FREDONIA,  N.  Y.— The  Niagara  &  Erie  Pwr.  Co.  has  submitted 
another  proposition  to  the  Board  of  Trustees  to  furnish  energy  to  operate 
the  municipal  electric-light  plant.'  Earlier  in  the  year  the  company 
offered  to  take  over  the  plant  and  furnish  the  street-lighting  service  at  a 
specified  puce  per  lamp.  Under  the  new  proposition  the  village  would 
retain  control  of  the  plant  and  street-lighting  system. 

GLEN  COVE,  N.  Y.— The  Glen  Cove  Lt.  &  Pwr.  Co.  has  applied  to 
the  Public  Service  Commission  for  permission  to  erect  a  transmission 
lines  in   Sea  Cliff  to  supply  electricity  there. 

ITHACA,  N.  Y.— The  Ithaca  El.  Lt.  &  Pwr.  Co.  and  the  Ithaca  Gas 
Lt.  Co.  have  petitioned  the  Public  Service  Commission  for  permission 
to  consolidate.  The  companies  also  ask  for  authority  to  execute  a  mort- 
gage for  $1,500,000  and  to  issue  $429,000  in  bonds  thereunder  to  retire 
outstanding  securities  of  the  two  companies  and  for  new  construction; 
also  to  issue  $600,000  in  capital  stock.  The  J.  G.  White  Co.,  of  New 
York,   N.   Y.,  controls  both  plants. 

MEXICO,  N,  Y. — The  Public  Service  Commission  has  authorized  the 
Mexico  El.  Co.,  of  Mexico,  to  exercise  franchises  for  furnishing  electricity 
in  the  village  of  Mexico,  the  town  of  Mexico  and  the  town  of  Palermo. 

ALTOONA,  PA.— The  Penn  Central  El.  Co.,  of  Altoona,  has  entered 
into  a  contract  to  furnish  electricity  for  lamps  and  motors  for  the  Cambria 
Mines,  located  near  Barnesboro.  A  branch  will  be  erected  to  the  mines 
from  the  Tatton  division  of  the  transmission  line  from  this  city.  About 
200  hp  will  be  furnished  to  the  mines. 

HARRISBURG,  PA.— Charters  were  granted  on  April  12  for  electric 
companies  that  will  take  in  31  boroughs  and  townships  in  Allegheny 
County.  Each  company  will  be  capitalized  at  $5,000  and  will  take  its 
name  from  the  respective  district  in  which  it  will  operate.  The  in- 
corporators are:  II.  C.  Seidle,  C.  E.  Theobald  and  G.  R.  Speer,  of 
Pittsburgh. 

HILLSVILLE,  PA. — The  Carbon  Limestone  Co., .which  operates  exten- 
sive quarries  near  Hillsville,  has  decided  to  equip  its  entire  plant  for 
electrical  operation.  Electricity  for  operating  the  plant  will  be  secured 
from  the  new  power  station  of  the  Mahoning  &  Shenango  Valley  Ry.  & 
Lt.  Co. 

INDIANA,  PA.— Bids  will  be  received  by  the  Richard  D.  Kimball  Co., 
15  West  Thirty-eighth  Street,  New  York,  N.  Y.,  engineers,  until  April  28 


for  construction  of  a  central  heating  and  lighting  plant,  including  power 
house  construction,  heating  and  electric  work,  generators,  engines  and 
boilers,  for  the  State  Normal  School  at  Indiana,  Pa.  Plans  and  speci- 
fications can  be  seen  at  the  office  of  the  engineers,  also  at  the  office  of 
J.  Wood  Clark,  secretary  of  the  Board  of  Trustees,  Indiana,  and  at  the 
office  of  Rutan  &  Russell,  Pittsburgh,  Pa. 

LEBANON,  PA.— The  Lackawanna  Iron  &  Steel  Co.  will  equip  two 
blast  furnaces,  located  at  Colebrook,  for  electrical  operation,  work  on 
which  will  begin  in  the  near  future.  The  ore,  coke,  coal  and  stone 
handling  devices  will'  be  equipped  for  electric-motor  drive.  Changes 
will  be  made  in  the  electrical  equipment  in  connection  with  the  conveyors 
and  coke  ovens. 

PHILADELPHIA,  PA. — Estimates  are  being  made  for  the  construction 
of  a  power  house,  to  be  erected  at  Nineteenth  Street  and  Allegheny  Ave- 
nue, for  the  Electric  Storage  Battery  Co. 

PHILADELPHIA.  PA. — Bids  will  be  received  at  the  office  of  the  super- 
vising architect,  Treasury  Departn.ent,  Washington,  D.  C,  until  May  14 
for  two  engines  and  generators  in  the  United  States  post  office  and  court 
house,  Philadelphia,  Pa.,  in  accordance  with  specifications  and  drawings, 
copies  of  which  may  be  obtained  at  the  above  office.  O.  Wenderoth  is 
supervising  architect. 

PITTSBURGH,  PA.— The  Duquesne  Lt.  Co.,  successor  to  the  Allegheny 
County  Lt.  Co.,  has  taken  over  nearly  all  the  lighting  companies  in  the 
boroughs  and  townships  in  Allegheny  County.  Embraced  in  the  merger 
with  the  Duquesne  Lt.  Co.  are  the  following  separate  electric-light  com- 
panies: The  Pittsburgh  City  Lt.  &  Pwr.  Co.,  the' St.  Clair  El.  Co.,  Mount 
Oliver  El.  Lt.  Co.,  Carrick  Lt.  Co.,  Baldwin  Township  and  Mount 
Lebanon  Township  EI.  Lt.  Co.  The  Pittsburgh  City  Lt.  &  Pwr.  Co. 
recently  acquired  franchises  in  the  various  South  Hills  boroughs  and 
townships    and   separate   light    companies    were    organized. 

ROYALTON,  PA.— Bids  will  be  received  by  the  Borough  Council  until 
May  15  for  the  installation  of  a  new  street-lighting  system.  Electricity 
for  maintaining  the  system  will  be  obtained  from  the  York  Haven  Wtr. 
&    Pur.    Co.,    of   York   Haven. 

VERSAILLES,  PA.— The  Borough  Council  has  awarded  the  Duquesne 
Lt.  Co.  a  contract  for  lighting  the  streets  of  the  borough.  Under  the 
new  contract  many  of  the  arc  lamps  now  in  use  will  be  replaced  with 
tungsten   lamps. 

LAKEWOOD,  N.  J.— The  Commonwealth  Wtr.  &  Lt.  Co.,  of  Summit, 
N.  J.,  has  been  granted  authority  by  the  Board  of  Public  Utility  Commis- 
sioners to  issue  $20,000  in  bonds,  the  proceeds  to  be  used  for  ex- 
tensions to  the  plant  of  the  Lakewood  Wtr.,  Lt.  &  Pwr.  Co.,  a  sub- 
sidiary  corporation. 

FEXXS  GROVE,  N.  J.— The  Board  of  Public  Utility  Commissioners 
has  granted  the  Penns  Grove  El.  Lt.,  Ht.  &  Pwr.  Co.  permission  to  erect 
transmission  lines  and  distributing  systems  in  LTpper  Penns  Neck  and 
Oldmans  Townships. 

PERTH  A.MBOY,  N.  J.— The  Board  of  Education  will  receive  bids 
until  May  1  for  electric-lighting  fixtures  for  the  addition  to  the  Grammar 
School,  Manual  Training  Building  and  heating  plant.  Specifications  are 
on  file  at  the  office  of  Jesse  Colyer,  secretary  of  the  board. 

ABINGDON,  VA.— The  capital  stock  of  the  Abingdon  Wtr.  &  Lt.  Co. 
has  been  increased  from  $25,000  to  $50,000. 

CHARLOTTESVILLE,  VA.— The  Charlottesville  &  Albemarle  Ry.  Co. 
is  planning  to  build  a  new  power  plant  near  Charlottesville.  Contracts 
have  been  placed  for  the  equipment  of  the  plant  with  the  exception  of 
three  400-hp  high-pressure  boilers.  The  old  plant  will  be  abandoned 
when  the  new  station  is  completed.  The  company  will  also  purchase  six 
new  semi-convertible  cars.  Contracts  for  construction  of  plant  will  be 
awarded  at  once.  Neff  &  Thompson,  of  Norfolk,  are  engineers  in 
charge.     John  L.  Livers  is  manager. 

WASHINGTON,  D.  C— Bids  will  be  received  at  the  office  of  the 
Commissioners  of  the  District  of  Columbia,  Washington,  D.  C,  until 
May  5  for  furnishing  one  25-hp  fuel  engine  with  generator  directly  con- 
nected for  use  in  the  Water  Department.  Specifications  and  form  of 
proposal  may  he  obtained  from  the  purchasing  officer,  room  320,  District 
Building,  Washington,  D.   C. 

WASHINGTON,  D.  C— Bids  will  be  received  at  the  office  of  the 
supervising  architect.  Treasury  Department,  Washington,  D.  C,  until 
May  28  for  two  high-pressure  water-tube  boilers  at  the  Bureau  of  Engrav- 
ing and  Printing,  Washington,  D.  C,  in  accordance  with  specifications 
and  drawings,  copies  of  which  may  be  obtained  at  the  above  office.  O. 
Wenderoth  is  supervising  architect. 

WASHINGTON,  D.  €.— Bids  will  be  received  at  the  office  of  the 
supervising  architect.  Treasury  Department,  Washington,  D.  C,  until 
May  15  for  furnishing  special  lighting  fixtures  for  the  new  United 
States  post  office  at  Washington,  D.  C,  in  accordance  with  the  specifi- 
cations and  drawings,  copies  of  which  may  be  obtained  at  the  above 
office.      O.   Wenderoth   is  supervising   architect. 

WASHINGTON,  D.  C— Bids  will  be  received  at  the  Bureau  of 
Supplies  and  Accounts,  Navy  Department,  Washington,  D.  C,  until 
May  13,  for  furnishing  at  the  various  navy  yards  the  following  supplies: 
Brooklyn,  N.  Y„  Schedule  5380 — 1500  ft.  interior-communication  cable; 
Washington,  D.  C,  Schedule  5365 — One  electric  conveyor;  Newport, 
R.  I.,  Schedule  5364 — One  motor-driven  planer.  Applications  for  pro- 
posals should  designate  the  schedules  desired  by  number.  T.  J.  Cowie  is 
paymaster   general    U.   S.    X. 
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North  Central 

DETROIT,    MICH.— The   Trojan    Laundry   Co.    is   planning   to    rebuild 
its    plant,    which    was    recently    destroyed    by    fire.      The    company, 
said,  will  rebuild  on  a  large  scale  and  expects  to  purchase  a  generator  for 
its  powi  i  plant, 

GRAND  RAPID  .  Mil  1 1 — A  complete  lighting  plant  will  be  erected 
at  the  West  Michigan  State  Fair  grounds  and  a  new  lighting  system  in- 
stalled. Incandescent  lamps  hung  in  arches  will  illuminate  the  street! 
of  the   v 

HARBOR  SPR]  ■  '.-,  MICH.— The  Township  Board  has  granted  the 
I  Im  boygan  EI.  1-t  &  Pwr.  Co.  a  franchise  to  construct  and  operate  an 
interurban  electric  railway  in  Harbor  Springs.  The  franchise  muat  be 
approved   bj    th<    yotci  1  at  the  spring  eh 

Mill   .N  I    CLEM!  .tracts  have  been  awarded  for  wiring 

I  son    Co.    will    erect   a 

mi     ion    1  ne   !"   the   in  tituti ply   electricity  there. 

I.igan    Edison   Co.,    of 

Detroit,   1     putting   in    (0   rtdatioi  terfield 

Station.     The  station   is  being  built  to   furnish  electricity  to  the  Chester- 

field  '  n 

wiiliin  a  radius  of  half  a  mile   will   be  supplied  with  electricity  foi 

I    motors. 

PONTIAI  li!    II  111      has      been      started      by      property 

owners    on    Union    Street  ttion    of    an    ornamental    street- 

I  'i  il.'  1     1 1 1    i'i  1  .      ,1  1 1   1 1 
men    lo    install    ornami  ter   and    Huron 

provided   thi    citj    will    furnish  electricity  to  maintain  the  lamps. 
READING,    MICH. — Arrangements    have   been   made    for   improvements 
l<>     I  In-    municipal    electric-light    plant,     including     the    installation     I 
I    0-hp    '  lobular    boilers,    one    125-kva,    three-phase,    60 

100  »  oil  ind  engine  directly  connected;  also  switchboard  equip- 

in.  nl   I  Bids  will  be  rei  1 

village   clerk)    tor  the  boilers  and  piping   for  the  electric-light   and   water- 
nions    may   be  obtained   upon  It.    K. 

ii  i    engineer   of   the  municipal   electric-light   and    water-works 
plant. 

CLEVE1    IND,  OHIO.— Bids  will  be  received  at  the  office  of  the  secrc 

tary    of    the    directoi     of    public    service,    104    City    Hall,    Cleveland,    until 

I   1    furnishing   gas   and    electric    light    fixtures    for    the    Lakeside 

Water    Department,    specifications    for    which    may 

be  obtained   at  the  office  of  the   superintendent  of   the    water   department. 

w  .  .1    Sp  in   ■    .lo-  tot   01   publii     ervice,  and  W.  H.  K 

tary  to  the  director  of  public  service. 
CLEVE1    \l>.     OHIO.— At     a     meeting    of    the    stockholders    of    the 
1.1  Co.    to    be    held    Maj         .1    1    '■     will    be    taken    on    the 

propo  k  from  $10,000  to  $5,000,000.     The 

company  contemplates  develo]  I  uyahoga  River 

to    gem  -  to    be    transmitted    to    Cleveland,    Akron,". 

town,  Ki  R.  Kimball, 

of  New    York,    N.    if.,   is  president   of  the   con 
COLUMB1         OHIO.     Hi, Is   will   be   received  at  the  office  of  the   Hoard 
''ho.   State   University,   Columbus,   Ohio,   until    May    12.   for 
furnishing   material   and  taboi    E01    'In-  construction  of  the  i 

ind  tunnel,  approximately  653   ft.  long;  (2)  for  two 
in-    underfeed   stokers  in   the  power   plant   of  the  Ohio  State    lini- 
ng,  ventilating   and   plumbing   in   the   new   botany  and 
ng;    (4)    for  in-.  eenhouae   (bids  to  be  on  com- 

pleted  units).     Plans  and  specifications  for  the  abovi  ;nta  are 

on  file  at   the  office  of  the  auditor  of  state   and  also 

Bradford,  university  architect,  the  chief  engineer  and 
.......        f         Boat        .1  1 

VNC1     0         1. 

10  build  ft  li 

...       1    .     .  in  will    be    built    ol 

1  Ml  I w  noli,  OHIO.— Bids  will  be     1 
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system  on  Douglas  Avenue  to  North  Street,  Chicago  Street  to  Geneva, 
Villa  Court,  and  Du  Page  Street  to  Villa  Street. 

FIATT,  ILL.— The  Farmington  Lt.  &  Pwr.  Co.,  of  Farmington,  has 
secured  contracts  for  furnishing  electricity  for  lamps  for  residences 
and  business  houses  in  Fiatt,  and  also  to  furnish  energy  to  operate  the 
machinery  in  the  Fiatt  Mine,  and  for  the  local  elevator.  Extension  will 
be  made  from  the  line  that  runs   from  Cuba  to   Fairview. 

HILLSBORO,  ILL.— The  Southern  Illinois  Lt.  &  Pwr.  Co.,  successor 
to  the  Hillsboro  El.  Lt.  &  Pwr.  Co.,  is  contemplating  further  develop- 
ment to  its  system,  involving  an  outlay  of  about  $500,000,  most  of 
which  will  be  expended  during  the  coming  summer  in  extensions  to  its 
transmission  and  railway  lines.  The  transmission  lines  will  be  extended 
from  Morrisonville  to  Palmer  and  from  Coffeen  to  Fillmore,  and  the 
electric  railway  will  be  extended  from  Hillsboro  to  Nokomis.  The  com- 
pany also  proposes  to  install  a  gas  system  in  Hillsboro,  if  granted  a 
franchise,  to  cost  from  $60,000  to  $75,000.  The  officers  of  the  company 
are:  .T.  J.  Frey,  president:  W.  A.  White,  vice-president;  B.  H.  Walcher, 
secretary,  and  C.   Charles  A.   Ramsey,  treasurer. 

HOOPESTON,  ILL.— The  Hoopeston  Gas  &  El.  Co.  is  contemplating 
extending  its  transmission  line  from  Hoopeston  to  Ambia,  Ind. 

JACKSONVILLE,  ILL. — At  an  election  held  recently  the  proposition 
to  issue  $50,000  in  bonds  for  improvements  to  the  municipal  electric-light 
plant  was  defeated. 

LEXINGTON,  ILL.— The  property  of  the  Lexington  El.  Lt.  Co.  has 
been  purchased  by  Cash  M.  Harlan  from  the  receiver.  Mr.  Harlan  will 
not  take  over  the  plant  until  June  1.  It  is  understood  that  improvements 
will  be  made  to  the  plant.     J.  W.  Van  Dolali  is  manager. 

SILVIS,  ILL.— The  Village  Board  has  awarded  the  People's  Pwr.  Co.. 
of  Moline,  a  five-year  contract  for  lighting  the  streets  of  the  village  and 
for  pumping  the  water  supply.  The  contract  calls  for  three  arc  lamps 
and  51  tungsten  lamps.  Tungsten  lamps  will  be  substituted  for  the  arc 
lamps  in  the  residential  districts. 

SPRINGFIELD,  ILL.— The  Springfield  Lt.,  Ht.  &  Pwr.  Co.  and  the 
Springfield  Gas  Lt.  Co.  have  been  consolidated  under  the  name  of  the 
Springfield  Gas  &  El.  Co.  The  capital  stock  will  be  increased  to  $3,000.- 
000.  B.  C.  Cobb,  of  New  York,  N.  Y.,  is  president,  and  Harry  T.  Willett. 
of  Springfield,  secretary   of  the  new  company. 

URBANA,  ILL.— The  Urbana  Park  Commissioners  are  contemplating 
the  installation  of  an  electric-light  plant  to  furnish  electricity  for  light- 
ing Crystal  Lake,  Leal  and  Carl  Parks.  Should  the  plant  be  installed  it 
will  be  located  at  Crystal  Lake  Park,  where  the  waste  steam  could  be 
used  for  furnishing  heat  for  the  pavilion. 

WARSAW,  ILL.— The  Stone  &  Webster  Corpn.,  of  Boston,  Mass., 
which  recently  purchased  the  local  electric-light  plant,  it  is  reported,  will 
expend  about  $20,000  in  improvements  to  the  plant.  A  new  brick  sub- 
station, to  cost  $5,500,  will  be  erected  and  an  ornamental  street-lighting 
system   will   be  installed   on   Main   Street. 

EDGERTON,  WIS. — The  residents  of  Albion  have  petitioned  the 
Edgerton  El.  Lt.  Co.  to  extend  its  electric  light  and  power  service  to 
that  village. 

GREEN  LAKE,  WIS.— J.  R.  Stewart,  of  Ripon.  Wis.,  who  was 
recently  granted  a  franchise  to  install  an  electric-light  plant  in  Green 
Lake,  is  reported  to  be  asking  for  bids  for  construction  of  the  proposed 
plant.     William  L.  Walker  is  president. 

LONE  ROCK,  WIS.— At  an  election  held  recently  the  proposition  to 
issue  $5,000  in  bonds  for  the  construction  of  an  electric-light  plant  was 
carried. 

MILWAUKEE,  WIS.— The  National  Avenue  Advancement  Association 
is  contemplating  the  installation  of  an  ornamental  street-lighting  system 
on  National   Avenue. 

NEKOOSA,  WIS.— The  Nekoosa-Edwards  Lt.  &  Pwr.  Co.  has  applied 
for  a  franchise  to  supply  electricity  for  lamps  and  motors  in  Nekoosa. 

HARDWICK,  MINN.— The  Village  Council  has  decided  to  install  an 
electric-light  plant  and  establish  a  24-hour  service.  The  proposed  plant 
will  be  of  the  storage-battery  system.  Bids  have  been  asked  for  the 
plant  and  equipment. 

RENVILLE,  MINN.— The  City  Council  has  granted  the  Lethert  El. 
Co.,  of  St.  Paul,  a  20-year  franchise  to  install  and  operate  an  electric- 
light  plant  in  Renville.     The  company  agrees  to  furnish  a  24-hour  service. 

ST.  PAUL,  MINN.— Bids  will  be  received  at  the  office  of  the  Ramsay 
County  Board  of  Control,  St.  Paul,  Minn.,  until  May  1  for  plumbing, 
heating,  electric  work  and  electric  elevator  for  the  tuberculosis  pavilion  at 
the  City  and  County  Hospital,  in  accordance  with  plans  and  specifications 
prepared  by  Clarence  H.  Johnson,  architect,  now  on  file  in  the  office  of 
the  Board  of  Control.     Oliver  J.  Tong  is  secretary  of  board. 

TWIN  LAKES,  MINN. — Plans  are  being  considered  for  the  installa- 
tion of  an  electric-light  plant  and  a  co-operative  laundry.  It  is  proposed 
to  operate  the  electric-light  plant  and  the  laundry  in  conjunction  with 
the  creamery.     The  Twin  Lake  Creamery  Co.  is  interested  in  the  project. 

BLANCHARD,  IA.— The  Lee  El.  Lt.  Co.,  of  Clarinda.  is  planning  to 
install  an  electric-light  system  in  Blanchard.  The  company  will  extend 
its  transmission  line  from  Clarinda  through  College  Springs  to  Blanchard. 

BLOOMFIELD,  IA. — We  are  informed  that  the  city  of  Bloomfield  does 
not  contemplate  the  construction  of  a  new  electric-light  plant,  as  reported 
in  these  columns  in  the  issue  of  April  12.     A.  B.  Welch  is  city  clerk. 


CEDAR  FALLS,  IA. — The  City  Council  has  instructed  the  city  engi- 
neer to  prepare  plans  for  the  construction  of  a  municipal  electric-light 
plant,  for  which  bonds  to  the  amount  of  $50,000  have  been  voted. 

CRESTON,  IA.— The  Creston  Mutual  El.  Lt.,  Ht.  &  Pwr.  Co.  has 
decided  to  install  new  machinery,  which  will  double  the  output  of  the 
plant.  The  new  equipment  will  consist  of  a  750-hp  engine,  boiler,  gen- 
erator, switchboard,  etc.,  to  cost  about  $28,000.  Contracts  will  probably 
be  awarded  within  30  days.  The  company  recently  entered  into  a  contract 
tc  furnish  electricity  to  operate  the  municipal  electric-light  system  in  Afton. 

CUMBERLAND,  IA.— The  installation  of  an  electric-lighting  system  in 
Cumberland  is  under  consideration. 

DE  SOTO,  IA— The  installation  of  an  electric-lighting  system  in  De 
Soto   is   under   consideration. 

FORT  MADISON,  IA.— A  new  company  has  been  organized  by  the 
Stone  &  Webster  interests  to  be  known  as  the  Fort  Madison  El.  Co.  The 
company  is  capitalized  at  $150,000  and  will  take  over  the  property  of  the 
Fort  Madison  El.  Lt.  &  Pwr.  Co.,  recently  purchased  by  J.  A.  Trawick. 
The  directors  are:  J.  A.  Trawick,  A.  S.  Nichols,  J.  O.  Boyd,  S.  W. 
Trawick,  R.  W.   Child,  W.  G.   Ross  and  George  B.  Stewart. 

HUMBOLDT,  IA.— Plans  are  being  considered  for  lighting  the  busi- 
ness   district   in    Humboldt   with    electroliers. 

LORIMER,  IA.— N.  W.  Lovegrove,  of  Des  Moines,  has  been  granted 
a   franchise   to   furnish   electricity    for   lamps   and   motors   in    Lorimer. 

VAN  METER,  IA.— The  question  of  issuing  bonds  for  the  installation 
of  an  electric-light    plant  in   Van  Meter  is  under  consideration. 

VINTON,  IA.— The  Cedar  Rapids  &  Iowa  Ry.  &  Lt.  Co.,  of  Cedar 
Rapids,  has  submitted  a  proposition  to  the  city  of  Vinton  offering  to  fur- 
nish electricity  to  operate  the  municipal  electric-light  system  at  3.2  cents 
per  kw  for  the  first  25,000  kw  and  all  in  excess  of  that  amount  at 
2.7   cents. 

ALBANY,  MO. — At  an  election  to  be  held  April  29  the  proposition  to 
issue  $19,000  in  bonds  for  the  construction  of  an  electric-light  plant  will 
be  submitted  to  a  vote. 

ST.  LOUIS,  MO.— The  Electric  Co.  of  Missouri,  successor  to  the 
Suburban  El.  Lt.  &  Pwr.  Co.,  has  purchased  the  electric-light  plants  in 
Pacific,  Union  and  Washington  and  will  supply  energy  from  the  Keokuk 
dam.  The  new  company  has  taken  over  the  property  of  the  Mississippi 
River  Pwr.  Distributing  Co.,  which  owns  the  equipment  in  St.  Louis 
County  for  delivering  current  from  Keokuk,  including  the  large  sub- 
station on  Page  Avenue,  near  the  St.  Louis  limits.  S.  H.  Wallace,  of 
Webster  Groves,   is  secretary  of  the  new  company. 

FARGO,  N.  D. — Samuel  F.  Crabbe,  of  Fargo,  architect,  has  been  en- 
gaged to  prepare  plans  for  a  heating  and  power  plant  for  the  State. 

FARGO,  N.  D. — The  Village  Board  of  Dilworth  has  entered  into  a  con- 
tract with  the  Union  Lt.,  Ht.  &  Pwr.  Co.,  of  Fargo,  for  the  installation 
of  a  street-lighting  system  in  that  village.  The  contract  is  for  a  period 
of  three  years  and  calls  for  12  lamps  of  32  cp. 

LISBON,  N.  D.— The  City  Council  has  granted  I.  I.  Bennett,  of  Sioux 
Falls,  a  franchise  to  install  and  operate  an  electric-light  plant  in  Lisbon. 
M.  E.  Moore  is  city  auditor. 

ARMOUR,  S.  D.— Bonds  to  the  amount  of  $15,000,  it  is  reported.  We 
been  voted  for  the  installation   of  an   electric-light  system. 

FRANKFORT,  S.  D.— Plans  are  being  considered  for  the  installation 
of  an  electric-lighting  system  in  Frankfort. 

INTERIOR,  S.  D— John  Farnham  is  installing  an  electric-light  plant 
in  Interior. 

TRIPP,  S.  D. — The  local  electric-light  system  has  been  purchased  by 
Richard  and  Christopher  Vetter.  It  is  understood  that  the  new  owners 
will  improve  and  extend  the  system. 

WHITE,  S.  D.— At  an  election  held  April  15  the  proposition  to  issue 
$18,000  in  bonds  for  the  construction  of  an  electric-light  plant  and  water- 
works system  was  carried.     R.  E.   Cameron  is  auditor. 

GENOA,  NEB. — The  Nebraska  Pwr.  Co.  has  completed  the  first  unit 
of  its  hydroelectric  power  plant  on  the  Loup  River  and  is  furnishing 
energy  to  operate  the  local  electric-light  plant.  Plans  are  being  prepared 
for  additional  units  which  will  develop  16,000  hp.  The  third-  plant  will 
develop  40,000  hp.  H.  E.  Babcock,  of  Columbus,  is  interested  in  the 
company. 

OXFORD,  NEB.— Bids  will  be  received  by  the  chairman  and  Board  of 
Trustees  of  the  village  of  Oxford  until  May  9  for  the  construction  of  a 
municipal  lighting  plant  as  follows:  One  50-hp  fuel  oil  engine,  one  30-kw. 
direct-current,  three-wire,  125-250-volt  slow-speed  generator,  one  three- 
panel  switchboard  (slate),  one  240-amp-hr.  storage  battery,  one  10-in. 
double  leather  belt  and  brick  power  station;  also  one  20-hp,  220-volt,  direct- 
current  motor  and  one  10.000-gal.  fuel-oil  tank,  7]A  ft.  by  30  ft.,  and 
miscellaneous  line  material.  The  cost  of  the  plant,  not  including 
the  fuel-oil  tank  and  direct-current  motor,  is  estimated  at  $8,950,  and  the 
cost  of  the  tank  and  motor  is  estimated  at  $1,100.  Plans  and  speci- 
fications are  on  file  at  the  office  of  W.  T.  Pettygrove,  village  clerk,  and 
Charles  F.   Sturtevant,  of  Holdrege,  consulting  engineer. 

ST.  PAUL,  NEB. — S.  B.  Knudson  is  reported  to  be  interested  in  a 
project  to  develop  a  power  canal  at  St.  Paul.  The  project  includes  the 
erection  of  a  power  house.  It  is  expected  to  have  the  plant  in  operation 
by  June  1. 

STEINHAUER,  NEB— Bonds  to  the  amount  of  $7,000  have  been  voted 
for  the  installation  of  a  municipal  electric-light  plant  in   Steinhauer. 
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WESTERN,  NEB— The  installation  of  an  electric-light  plant  in  '.'• 
is  under  consideration  by  the  Commercial  Club. 

AUGUSTA,  KAN.— At  an  election  held  recently  the  proposition  to 
issue  $5,000  in  bonds  for  the  municipal  electric-light  plant  was  carried. 
This  will  be  added  to  the  $8,000  the  city  already  has  on  hand. 

liEATTIE,  KAN. — The  local  electric-light  plant,  which  was  recently 
burned,  is  to  be  rebuilt.  New  machinery  has  been  purchased  «and  work 
will  soon  begin  on  construction  of  the  plant.  A  larger  generator  will  be 
installed.  Electrical  service  was  also  furnished  by  the  plant  in  Hon.e 
City,  6  miles  west  of  the  town.  Prior  to  the  burning  of  the  plant 
had  been  perfected  for  extending  the  service  to  Summcrficld,  1 
northeast  of   Beattie,     Harry  I).   Hockman  is  proprietor. 

CEDAR  POINT,  KAN.— Bonds  haw-  been  voti  I  for  the  installation  of 
I     i  m  i   ipal   electric-light   plant   in   Cedar    Point. 

GARDEN    CITY,    KAN.— The    Citj  passed    an    ordinance 

authorizing  the  sale  of  $40,000  in  bonds  for  the  installation  of  a  munici- 
pal   light    plant, 

KANSAS  CITY,  KAN.— The  city  commissioners  have  decided  to  sub- 
mit the  proposition  to  issue  $150,000  in  bonds  for  extensions  to  the 
municipal  electric-light  plant.  It  is  proposed  to  purchase  another  steam 
turbine  and  to  extend  the  system  into  the  Seventh  Ward,  formerly  Ar- 
gentine. 

MADISON,  KAN. — Bonds  to  the  amount  of  $35,000  have  been  voted 
for  the  installation  of  an  electric-light  plant  and  water  works  system. 
The  electric  plant  will  have  a  generating  capacity  of  about  50  kw  and 
will  he  driven  by  an  oil  engine.  The  street-lighting  system  will  consist 
of  about  50  incandescent  lamps  of  100  cp.  Rollins  &  Wcstover,  Midland 
Building,  Kansas  City,  Mo.,  are  consulting  engineers.  Bids  for  con- 
struction of  plant  will  be  asked   for  about   May   15. 

''ill     i    IN.— The  City  Council  is  considering  thi istruction  of  an 

electric-light    plant    and    water-works  for    which    were    pre- 

pared  by   the   Alamo   Engine  St  Supply  Co.,   of  Omaha,   Neb.     Charles   A. 
Kitson  is  Mayor. 


Southern  States 

'  III  RKYVII.I.E,  N.  C— The  proposition  to  issue  $S,000  in  bonds  for 
the  installation  of  a  municipal  electric-light  plant  will  be  submitted  to 
the  voters  on  May  5. 

VADE  MECUM,  N.  C. — Preparations  are  being  made  for  the  construi 
tion   of  a  large  dam  and   electric-light   plant   at    V.i  le 
supply  electricity   for  the  hotels  there.     J.  C.  Tise.  j!--m,   is 

owner   of   the    property. 

WILSON,  N.  C. — At  an  election  held  recently  the  proposition  to  issue 
$80,000    in    bonds    for    improvements   to   the    i  ri(  light    plant 

was  carried.  It  is  proposed  to  increase  output  of  plant  to  1SO0  lip.  The 
plant  is  operated  by  steam  power.  Bids  for  the  proposed  work  will  be 
called  for  in  about  60  days.  R.  J.  Grantham,  oi  Wilson,  has  charge 
ot  the  engineering  work. 

\ll  WTA.  GA.— The  Watei  Board  and  finance  committee  of  the 
Council  have  recommended  to  the  City  Council  the  acceptance  of  the  bid 
ot   the  Ge<       i  1  Pwr,  *  o.   for  furnisl  ite  the 

new  centrifugal   pump  at  the  rivi  "crs  to  furnish 

the  service  at  l.  nulls  pel  k«  op  i„  1,500,000  kw  per  year,  the  city  to 
guarantei    consumption  to  an  smo  than  $9,000  per  year. 

GUYTON,  GA      \t  an  election   held    Vpril   IS  the  proposition  to 
$15,000   in   bonds,   tlo-    proceed  "I    for   the    installation 

of  a   waterworks  system  and  $5,000   foi  [ght  plant,   was  Carried 

Bids   foi  of   plant    \\  ill   I'-  The    1. 

1;  McCrary  Co.,  ol  Atlanta,  Ga.,  has  charge  of  the  engineering  work. 
George  T.   Haywood  is   Mayor, 

MACON,    GA      Worli    will  prnvements   tc 

the  large  power   plant  of  tin-   i     }ia   Pwr.   Co.,  on  the  Ocmulgee 

River,  8  miles  i  ■  > > « i ■  Jackson       I  ■  ■  will  he  install 

M  -Mil   1  2,000  hp 
i;i  m  ill-  I  I  I,    1 1  \       VI  'ion    to 

installation   of  an 
srstrn,  i  ,   ..n.lol    to    the    I      B 

Co.,  of   Ail. mt. i 

CHIPLEY,  ii  \  Bids  will  be  recc  ived  b)  \  v  Mj  i,  |  i  -olent  of 
the  Chipley   I.t.   &   Pwr,   Co.,   Chipley,   until    May    10,   for   furnis 

terial   snd   equi] ■    foi    the  electric-light    plant   in 

Chiple)        I  pment    will    consist    "t    one    four-valve   high-speed   auto- 

matic  engim    wit] ing  of  1 

60-cycle      1300-voll    alternating-current   general  npany    reserves 

hi  to  furnish  the  poles      Proposals  will  bi 

For  furnishing  material  ami  constructing  the  system  complete;  (?)  for  fur- 
uisIhiil;    labot     ind  ting   system*,   the   company   to   supply   the   ma- 

terial  -mil    equipment   for   the    whole    work   or   any  hedulcd 

under  the  bidding  sheet.     Plans  and  specifications  are  on  tile  in  the  office 
of  the  compan)   .it  Chipley,  also  in  the  office  of  Solomon-N 
gineers,  Candler  Building,  Atlanta,  Ga. 

JACKSONVILLE,    FLA       ["he    Pable    Tier    Investment 
incorporated    « ith  a  capital  the    in- 

ition    oi    .in    electrii  I  .■'  in    Jacksonville.      Marcus    Conanl    is 

MIAMI,    FLA.— The  Forbes   Pioneer   Boat   1  ines  Co.   -s  contei 


the  construction  of  an  electric-light  plant  on  Ritu  Island,  Lake  Okeecbobe. 
.    TEN.V— Plans    are    being    prepared    by    D.    R. 
Shearer,  of  Knoxville,  for  the  const  r  trie  power  plant 

on  Ball  Creek  for  the  purpose  of  furnishing  electricity  for  lamps  and 
motors  in  Lone  Mountain  and  Tazewell. 

MORS!     !    'AN,    TEN.V— Bids    will    be    received    at   the   office    of   the 
supervising    architect,    Treasury     Department,     Washington, 
May    29    for    the    construction,    including    plumbing,    gas    piping, 
apparatus,    electric    conduits    and    wiring,    interior    lighting    fixtures    and 
approaches,  of  the  United  States  post  office  at  Morristown.     Drawings  and 
specifications  may  be  obtained  from  the  above  office  or  from  the  en 
of   site  at    Mot  '  enderoth   is   supervising  architect. 

-Hi  |.HY\  II  [  ■  -i  plant  of  the  Sylvan  Cotton 

Mills  Co.,  located  2  miles  south  of  the  town,  was  destroyed  by  fire  re- 
cently, eau  '.  10,000. 

Mo\  i  evallo  Ice  It  Lt.  Co.  is  planning  to 

erect  an  electric-light  plant  and  ice  factory  in  Montevallo.  The  machinery 
for  the  plant  has  been  purchased.  S.  Wagner,  of  York,  Pa.,  is  engineer 
in   charge. 

WAY,  ARK  — Bi  I  II  be  ■ 
the  Arkansas  State  Normal  School, 
tary,    Little    Rock,    until    May    J    as    i 

girls'   dormitory   building  and  erection   of   kitchen   wing   thi 
erection  of  power  house;    (3)    for  erection  of  model  school  buildi 
for  construction   of   pipe  conduits,   sidewalks  and  certain   concrete    founda- 
tions;  (5)    for  installation   of  a  central  heating  plant,  consisting 
and  connections,  underground  mnecrions  to  bi 

and  radiation  in  girls'  dormitory  and  model  school;   (6)   for  extension  of 
water    mains    through    campus,    location    of    hydrants    and    connection    to 
buildings.      Bids  will   be   considered  on   the   whole   or  on  combinations  of 
items.     Plans  may  be  seen  at  the  office  of  J.  J.  Doyne,  pre- 
Ark.,  and  may  be  obtained  at  the  office  of  Charles  L.  Thorn; 
Southern   Trust    Building,    Little    Rock.     George    B.    Cook   is  chairman   of 

HOI      SPRINGS      ARK. — Sealed     proposals    will     be    re 
officc    of    the   constructing  quartermaster,    Hot    Springs,    until    M,. 
construction    of    Army    Nurse    Corps    Home,    including    heating,    plumbing, 
electric    wiring    and    fixtures,    at    the    Army    and    Navy    Hospital    in    Hot 
Springs.      Further    information   may    be   obtained   upon   application 
constructing    quartermaster. 

MARVELL,    AUK— The    City    «  ouncil    has    granted    F     II     We 
25-year   franchise  '"   furnish  electricity  1  motors  in   '•'. 

DE    RIDDER,    LA. — E.   J.    Legarden    has   been   granted   a   fran  '   •- 
construct  and  operate  an  electric  light  plant  in  De  Ridder. 

LAFAY1   111  .    1   V.— The  contract  for  machinery  and  making  ■• 
nients   to   the   municipal   elect!  '"d   waterworl 

for    which    were    received    April    0.    has   been 
..    I   ,  .    tor    ':: 

l     an     electric-light     | 
Gibsland  is  under  consideration.     F.  Johnson  is  interested  in  the  project 

STILLWATER.   OKL.V— Plans   arc   being    prepared   by   the   Oklahoma 
Public  Ser.  &  Interurban  Ry.  I  lion  of  a  power 

ATHENS,  TEX.— The  Citizens'  El.    Lt.   &    Pwr.  Co.  is  buildin. 
ml    in    Athens. 

BIG   SPRING,    I  i  v       I  !■■ 

nal    machinery    and   equipment    in   its   local   electric   light    a: 
plant. 

CAMERON,     I  1   \  -     I-     I  .micron    Wtr.    !' 
erect  a   pumping  station   and  to  make  other  improvements  I 
DALLAS. 

for  lighting  the  net  in  the  near   future 

II.    1  Co.  has  petiti 

the    lowet 
LA  P 

will   ha\ .  of   the  plant. 

SAN      S.NTONIO,    TEX.— Plana    are    being    co- 
e    committee   of    public 

SAN  ANTONIO,  tor  the  propose 

tween   S  -tance  of  85  mile*,  will  be  con 

Ig    and    equip; 
rolling    it  ted  at  about   $2,400/  ceneral 

manager. 
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- 

-     during    the    summer  .     of 

crs   along   the   proposed    route   of   th-  • 
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VANCOUVER,     WASH.— Application     has     been     made     to     the     I 
Council    by    Dr.    I.    Sedgwick    Putnam,    of    Vancouver,    for    a   franchise   to 
contsruct    and    operate    an    electric    railway    on    various    streets    of    the 
city.      The  parties   interested   in    the   project,   it   is  said,   propose   to   build 
interurban  lines  out   of  the  city. 

REDMOND.  ORE.— The  city  lighting  committee  is  planning  the 
installation  of  cluster  lamps  in  the  business  section  and  other  lamps  in 
trie  residence  section. 

ST.  JOHNS,  ORE.— The  City  Council  has  accepted  the  proposition 
submitted  by  the  Washington  Wtr.  Pwr.  Co.,  of  Spokane,  for  a  franchise 
and  contract  for  lighting  the  city,  subject  to  the  approval  of  the  city 
attorney. 

YONCALLA,  ORE.— Plans  are  being  prepared  by  E.  S.  Benefiel.  of 
Paisley,  for  the  construction  of  a  power  plant,  near  Drain,  for  the 
purpose  of  supplying  electricity  for  lamps  and  ultimately  for  motors. 
Work  will  soon  begin  on  construction  of  the  proposed  plant. 

CLOVERDALE,  CAL.— The  Cloverdale  Lt.  &  Pwr.  Co.,  of  Cloverdale, 
and  the  California  Tel.  &  Lt.  Co.,  of  Santa  Rosa,  have  applied  to  the  State 
Railroad  Commission  for  an  order  empowering  the  former  to  sell  its 
property  to  the  latter.  The  California  Tel.  &  Lt.  Co.  also  asked  for  per- 
mission to  issue  $5,000,000  in  bonds  and  to  sell  at  this  time  bonds  to  the 
amount  of  $350,000.  Of  the  proceeds  it  is  proposed  to  use  $228,000 
to  discharge  existing  obligations,  $75,000  to  purchase  the  property  of  the 
Cloverdale  Lt.  &  Pwr.  Co.  and  $17,000  for  improvements. 

LOS  ANGELES,  CAL.— The  City  Council  has  voted  to  install  a  new 
lighting  system  in   South  Park. 

LOS  ANGELES,  CAL.— At  the  election  held  April  16  the  proposition  to 
issue  $6,500,000  in  bonds  for  the  installation  of  a  distribution  system  for 
aqueduct   power   was   defeated. 

LOS  ANGELES,  CAL.— The  contract  for  furnishing  lamp  standards 
for  the  new  lighting  system  on  Sixth,  Eighth  and  Ninth  Streets  has  been 
awarded  to  the  Llwellyn  Iron  Works,  of  Los  Angeles,  for  $14,725.  The 
conduit  to  feed  the  system  will  be  laid  in  the  near  future. 

LOS  ANGELES,  CAL. — Plans  are  being  prepared  for  the  construction 
of  a  pipe  storage  house,  95  ft.  by  286  ft.,  to  be  erected  on  Macy  Street, 
Los  Angeles,  for  the  H.  R.  Boynton  Co.  The  building  will  be  equipped 
with  a  complete  electrically  operated  loading  and  conveying  system. 
The  United  Engineering  Co.,  M.  Ray  Costerisan,  manager,  American 
Bank   Building,   Los  Angeles,  is  consulting  engineer. 

MARYSVILLE,  CAL.— The  Great  Western  Pwr.  Co.,  of  San  Fran- 
cisco, has  been  granted  a  franchise  by  the  Board  of  County  Supervisors 
to  erect  transmission  lines  for  the  distribution  of  electricty  over  the  high- 
ways of   Yuba  County. 

REDDING,  CAL.— The  franchise  for  the  erection  of  transmission  lines 
in  Redding,  bids  for  which  were  opened  April  7,  was  purchased  by 
Albert  C.  Agnew,  of  Oakland,  for  $100.  Mr.  Agnew  also  purchased  the 
franchise  for  the  erection  of  transmission  lines  on  the  roads  and  high- 
ways in  Shasta  County  for  $125,  bids  for  which  were  opened  April  7. 
It  is  understood  that  Mr.  Agnew  represents  the  Sierra  Pwr.   Co. 

REDLANDS,  CAL.— Bids  will  be  received  by  the  Board  of  Trustees 
for  furnishing  materials  for  the  municipal  water  plant,  including  pumps, 
pipe,  motors,  wire  and  controlling  equipment.  The  city  of  Redlands  re- 
cently contracted  with  the  Southern  Sierras  Pwr.  Co.,  of  San  Bernardino, 
to  furnish  electricity  to  operate  the  pumps  of  the  new  water  system. 
R.   Warner  is  city  clerk. 

RIVERSIDE,  CAL.— Important  extensions  to  the  municipal  elect™ 
light  system  have  been  provided  for  by  the  Board  of  Public  Utilities, 
which  include  the  erection  of  a  new  substation  at  Arlington  to  handle  the 
power  to  be  delivered  to  the  city  by  the  Southern  Sierras  Pwr.  Co.,  an 
ornamental  lighting  system  for  Market  Street,  between  Seventh  Street 
and  Whittier  Place,  and  the  installation  of  an  ornamental  lighting  system 
in  Brentwood  Place.  Among  the  extensions  provided  for  is  the  erection 
of  1  transmission  line  from  the  proposed  Arlington  substation  to  Mock- 
ingbird Canyon  to  supply  power  to  all  the  pumping  plants  along  the 
Gage  Canal. 

SAX  BERNARDINO,  CAL.— The  Empire  Water  Co.,  of  San  Bernar- 
dino, has  applied  to  the  State  Railroad  Commission  for  permission  to 
issue  $200,000  in  bonds,  the  proceeds  to  be  used  for  the  construction 
of  a  hydroelectric  power  plant  in  the  San  Jacinto  Mountains,  near  Coyote 
Creek. 

SAN  FRANCISCO,  CAL.— The  stockholders  of  the  Pacific  Gas  & 
El.  Co.  have  voted  to  issue  $5,000,000  in  bonds  to  provide  funds  for  its 
extensive  plans  for  construction  and  improvement  in  Northern  California. 

SANTA    MONICA,    CAL.— Plans  are    being   prepared    for   the    ii 
tion  of  an  ornamental  street-lighting  system  on  San  Vicente  Boulevard,  to 
cost  about  $5,000.     Concrete  standards  may  be  used.     J.  A.  Campbell  and 
others   are   interested. 

EMMETT,  IDAHO.— The  Beaver  River  Pwr.  Co.,  of  Bliss,  contem- 
plates extending  its  transmission  lines  into  the  Payette  Valley  to 
furnish  electricity  in  this  section.  The  company  will  apply  for  a  fran- 
chise  in   Emmett. 

POCATELLO,  IDAHO.— Bids  will  be  received  at  the  office  of  the 
supervising  architect,  Treasury  Department,  Washington,  D.  C,  until 
May  28  for  the  construction  complete,  including  plumbing,  gas  piping, 
heating  apparatus,  electric  conduit  and  wiring  and  lighting  fixtures,  of 
the  United  States  post  office  and  court  house  at  Pocatello,  Idaho.     Draw 


ings  and  specifications  may  be  obtained  from  the  custodian  of  site  at 
Pocatello   or  at  the   above   office.      O.   Wenderoth   is  supervising   architect. 

MOUNT  PLEASANT,  UTAH.— The  contract  for  the  construction  of 
the  municipal  electric-light  plant  has  been  awarded  to  Lyman  &  Samuels, 
of  Salt  Lake  City,  for  $25,312.  The  work  includes  the  construction  of 
a  power  plant  in  Pleasant  Creek  Canyon,  the  erection  of  4  miles  of  trans- 
mission  lines  and   remodeling   the   present   distributing  system. 

COLUMEUS,  N.  M.— The  village  trustees  have  granted  to  C.  E. 
Cooke,  of  LI  Paso,  Tex.,  a  franchise  to  install  and  operate  an 
electric-light  plant  and  water-works  system  in  Columbus.-  The  equip- 
ment of  the  electric  plant  will  include  a  25-hp  Fairbanks,  Morse  &  Co. 
engine  and  a  15-kw  generator;  a  No.  2  Layne  &  Bowler  two-stage  pump 
will  be  installed  to  pump  the  water.  The  cost  of  both  plants,  including 
piping  and  wiring,  is  estimated  at  about  $10,000. 

LAS  CRUCES,  N.  M.— The  Las  Cruces  El.  Lt.  &  Ice  Co.  is  planning 
to  install   a   15-ton  ice  machine  in  its  plant. 


Canada 

ALERT  BAY,  B.  C— The  provincial  government  will  build  a  telephone 
line  from  Campbell   River  to  Alert  Bay,  a  distance  of   120  miles. 

KAMLOOPS,  B.  C— By-laws  have  been  approved  by  the  ratepayers 
authorizing  an  expenditure  of  $250,000  for  construction  of  a  hydroelectric 
power  plant  and  $65,000  for  improvements  and  extensions  to  the  electric- 
lighting  system.     J.  A.  Wilson  is  city  engineer. 

SOUTH  VANCOUVER,  B.  C— The  British  Columbia  El.  Ry.  Co.  is 
planning  to  erect  a  new  substation  in  South  Vancouver  to  cost  $90,000. 
The  building  will  be  of  reinforced  concrete,  one  story  high,  with  gallery 
for  switching  apparatus.  The  equipment  will  consist  of  three  motor- 
generator  sets  with  a  rating  of  1000  kw  each  and  transforming  equipment 
for  7000  kw.  The  company  has  agreed  to  extend  the  electric  railway  from 
Earls  Road,  Westminster,  to  Joyce  Road,  Collingwood,  immediately,  and 
eventually  to  Boundary  Road,  Central  Park,  provided  the  municipality 
will  agree  to  the  conditions  of  the  company. 

VANCOUVER,  B.  C— Requests  are  being  made  by  the  property  own- 
ers on  several  streets  for  the  installation  of  ornamental  brackets  for 
luminous  arc  lamps  instead  of  the  tungsten  lamp  standards.  The  cost  of 
the  proposed  lamps  is  estimated  at  about  $218  each.  City  Electrician 
Fletcher  has  charge  of  the  work. 

BARRIE,  ONT. — Anticipating  the  advent  of  hydroelectric  power  from 
the  Severin  River,  it  is  proposed  to  discard  the  present  arc-lamp  lighting 
system  on  the  principal  streets  and  substitute  about  500  incandescent 
lamps.  These  would  probably  be  attached  from  arms  on  the  poles  already 
erected. 

HANOVER,  ONT.— The  Hanover  El.  Lt.  &  Pwr.  Co.  contemplates 
installing  meters  in  the  near  future.  The  fiat-rate  system  now  in  use 
will  be  discarded. 

MERLIN,  ONT. — Estimates  are  being  secured  for  the  installation  of 
an  electric-light   plant  in    Merlin. 

STAYNER,  ONT.— The  town  has  purchased  the  local  electric-light 
plant.  Electricity  for  operating  the  system  will  be  purchased  from  the 
Hydro-Electric  Power  Commission  of  Ontario. 

AYLMER,  QUE.— The  town  of  Aylmer  is  contemplating  the  installa- 
tion of  a  complete  electric-lighting  system,  to  cost  approximately  $30,000. 

MEGANTIC,  QUE.— The  corporation  of  Megantic  has  engaged  Edward 
A.  Evans,  of  Quebec,  to  prepare  plans  for  a  hydroelectric  power  plant 
to  furnish  electricity  for  lamps  and  motors  for  the  town.  The  proposed 
dam  will  probably  be  about  65  ft.  high.     Megantic  has  not  a  post  office. 

MONTREAL,  QUE.— The  Cedar  Rapids  Mfg.  &  Pwr.  Co.,  of  Mont- 
real, has  awarded  the  contract  for  the  construction  of  the  hydroelectric 
development  at  Cedars,  to  cost  over  $3,000,000,  to  Fraser,  Brace  &  Co., 
of  New  York,  N.  Y.  The  work  will  include  the  completion  of  the  canal 
and  building  the  power-house  substructure.  The  initial  installation  under 
the  contract  provides  for  100,000  hp,  the  work  to  be  completed  by  October, 
1914.  This  contract  does  not  include  machinery,  for  which  negotiations 
are  under  way.  The  hydraulic  work  will  be  done  under  the  supervision 
of  Julian  C.  Smith,  chief  engineer  of  the  Shawinigan  Wtr.  &  Pwr.  Co. 
R.  M.  Wilson,  chief  engineer  of  the  Montreal  Lt.,  Ht.  &  Pwr.  Co.,  will 
have   charge   of   the   installation   of  the   electrical   machinery. 


New  Industrial  Companies 

THE  BORG  &  BECK  COMPANY,  of  Moline,  111.,  has  been  incorpo- 
rated by  Charles  W.  and  George  W.  Borg  and  Marshall  Beck.  The 
company  is  capitalized  at  $80,000  to  manufacture  machinery  and  motors. 

THE  CLARK  ENGINEERING  COMPANY,  of  Brooklyn,  N.  Y.,  has 
been  incorporated  with  a  capital  stock  of  $40,000  to  do  a  general  electrical 
contracting  business.  The  incorporators  are:  Royal  S.  Clark,  Luiford 
S.  Stiles  and  Wallace  A.  Jack,  359  St.  John's.  Place,  Brooklyn.  N.  Y. 

THE  INLAND  ELECTRIC  COMPANY,  of  Indianapolis,  Ind.,  has  been 
incorporated  with   a  capital  stock  of  $35,000  to  deal  in  electrical  supplies. 
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The  in;  0  farm        1     1 1  '  P.  G      nen  and  B.  C 

Drew. 

THE    JANDO 
York,   N.    Y.,   has  been    incorporated    with    a 

Louis    Freed,    B,    Freed   and    '■■    tav    Silverman,   41  Hundred 

and    Seventy-ninth    Stn  rk.      The   company    proposes    to   do   a 

t    m  1  '     electrical  contracting  bu 

THE   ill.l  KL  TREATING        EQ1  IF 

N.    Y.,    has    been    incorporated    with   a   capital    stock   of   $100,000    for   the 

pui  pOSi      ol     1     pi 6  processes    and 

galvanizii  form  of  installing   jol 

tailing 

1  aid,   vice-president,    and    Louis    A.    Frcedman,    secre- 

tary   an  1  Dices    of    the    company    are    located    at    1784 

Broadways  New  York,  N.  Y. 

THE    PUBLIC    U  I  1 

York,  N.  Y.,  has  l-  of  $25,000  b; 

Miller,    J,     I       Hughe!    and    R,    F.    Corcoran,    104    West    ScventJ 
Street,  New   York,   N.    V. 

Tilt.   WOLFRAM    WIH 

incorporated    with    a    capital    stock   of    $1,000,000   by    Otto    I'.    Amen 
Third    Avenue,    New    York,    N.    Y.      The    coi  r 

metallic  tung  (ten  and  etc. 
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New  Incorporations 

MO.VI  EVALLO,  ALA       Chi  It     i    Ice    Co.    has    b< 

ganized   by   the    Brown    Brothet      Lurabei    I  o.   to   install  an  ice  and  cold- 
storage  plant. 

TEXARKANA,  ARK  The  Hardin  El.  Co.  has  been  incorporated 
with  a  capital  stock  of  $10,000  by  James  W.  Morris,  William  J.  Morris, 
Arthur  s    Hei  rington  a.:. I  ,,tlicrs. 

SAN  FRANCISCO,  CAL.— The  Aero  Pwr.  Co.  has  been  incorporated 
with  a  capital  stock  of  $75,000  by  (i.  E.  Sill.  II.  E.  White  and  W.  II 
Buttner,  The  headquarters  of  the  company  will  be  located  in  San 
Francisco. 

STOCKTON,    ILL.— The   Stockton    El.    Co.    has   been    incorporate 

Ital  stock  of  $25,000  by  John  W.   Sayer,    H  Smith  and  C. 

II.     Kinderbach.      The    company    proposes    to    operate    a    In  it,    light    and 
power    plant. 

UNION  CITY,  IND— The  Union  City  El.  Co.  has  been  incorporated 
with  a  capital  stock  of  $100,000  to  operate  public  utilities.  The  incorpo- 
rators are:     J.  S.  Dales,  Robert  Cass,  T.  S.   Monks  and   G 

OWENSBORO,    KY.— The    Daviess    County    Tel.  :  I  is    been 

n porated    with    a    capital    stock    of    $50,000    by    William    W.    Crawford. 

William  T.   Hale  and  J.   J.    Hettinger. 

[DABE1     ''i  i    .      ["hi    i'.. 'i,      pv      i        baa  been  incorporated  with  a 

capital    stOl  I      "I  .nun. I  !,,     i  i  i,  |  ,  .:,  J,    a    hydro 

■  i ■    i-    i      i  i  "i    on    Mounl         I 

tin    purpose   of  supplyit  ;  1  vns  with  elec- 

tricity foi    lamps  and  motors.      v   dam   ISO  ft.  high  and  350 

lie    buill        l  in- i i i      M      Bettes,    of     Mi  ikogi  e;    R.    S. 

of  Paris,  1  I  J.  B 

Clark,  of  San    \ntonio 

M  VRRISBURG,    I  i>    charters    for    companies    to   operate    in    ' 

County  ii  i\  e  Cr.m- 

berry,    I  Oakland    ami    Parker.      Each   co 

is  capitalized  at  $5.ono  and  takes  the  name  ol  the  district  it  is  to  operate  in. 
Tin-    incorporators    are:    Ii  Sprenkle    and    C.    R. 

i: ml.  v,  ol    Butlei 

I'llll   VDELPHIA,    PA      i  .,,  granted   by  the  State   IV- 

partmem 

ttai      ol 

Markel 

Millboui  m    i  '     i    Pwr.  I 

B 
I I   d  .    rti    Lt.  St  Pwr.  i  vnship,  and  the  [than 

I  i     \    Pwt     Co..  ol    R 

It    is    understood    thai    t    plant    will  place. 

of  [than;  Js 

Phila- 
delphia. 

GERSVILLE,  TENN.—  P 

been   chartered    with    a  .  lectric 

powei    planl   on    Big   Creel 

r.  e.  n       -         i  ii 

I  ii  \K1  OTTESVILU      VA       H  e   Ri       I  •         n    has  been  in- 

ipital    stock    of    $400,000.      Tin-  F.    C. 

I I  dd,     i  ■  i    idi  nt,    W.     Ml.n     i  -,-r,    |,,,th    of 

Mile 

FAIRMON  I'.    W.    VA  ..    been 

n  W    Fleming,   1.   M. 
.  Id     M.     V    Jolil 


STEAM    SPECIALTIES.— A    six'  alog    has    bee, 

by  John  Acton,  118  John  Street,  Brooklyn,  N.  Y.,  devoted  to  automatic 
steam,  water  and  air  vacuum  specialties,  fully  illustrated  with  cuu  and 
diagrams. 

R]  i  ORD1  the  sub- 

ject   of   a    folder   issued   by    tbi  ;  any,    Foxboro, 

Ig    instruments    are    illustrated 
and  brief! 
GRAB 
waukee,  r.  S  II."  single-line  grab  bucket  the 

of  its  Bulletin  No.  101.  The  twelve  pages  show  the  construction  and 
operation   of   this   apparatus. 

WATER    WEIGHER.— A    miniature    leaflet    of    eight    pages    has    been 
issued   by  the 
which    y 
weigh,  i 

U  inufacturing  Company,  Indian  . 
Ind..    Ii 

watt-hour   metera.     The   cm.  .  arly   set   forth.     Tbe 

booklet  is  well  printed,  contains  excellent  illustrations  and  has  an  attrac- 
tive cover. 

BOH  i  US.— The    Lag  machine    is    made    the 

subject  of  Bu!  tnpany, 

Springfield,  Ohio.  It  describes  the  construction  and  use  of  its  portable 
carborundum  wheel  for  removing  soot  and  scale  from  the  faces  of  caps 
and  tul,  >rs. 

rhe    1'     W.    Wakefield    Brass   Company,    Ver- 
milion,  Ohio,   has   issued   a    folder   which    gives  a  brief   talk   on   its   general 
lighting    fixtures    and    illustrates    and    refers    specifically    to    ' 
coupling   or   adapter    which    furnishes    a    practical    method   of   attaching   a 
rigid   arm    to  a  ceiling   fixture. 

"Take   Drudgery   from   Housework"  is  the 
a    small    fold,  i  federal    Sign    System 

!   ago,     111.,     which     contains     small     illustrations     ai. 

of  the  numero  devices  for  use  in  the 

home  or  office  or  when   travel 

REINFORl  [NG   POLES.— "Making  Old  Poles  as  Good  a 

I   a  small  folder  recently  issued  by  the  Pittsburgh  Reinforce  . 

urgh.    Pa.,    which    shows    the    economical    method    of    pole- 
line   maintenance       It    contains  a  clear,   succinct  talk   on  and   two  c' 
illustrations  showing   the  Orr   reinfon 

-A     twelve-page     bulletin     h, 
by   the  Monash-Younger  Company,  Chicago,  which  gives  brief  out- 
"f    the    Monash    noiseless    radtficr    for    vacuum 
. 

MOl  I  |  IMPANY,    51 

- 
couvcr   Block,   under  the   managemerr 
at  Winnipeg,    Man..  .,• 

pany,   ol    S  I  'nt. 

little  folder     bearing     the     I 
I'hilad,  Ipl 

switch     in     the     plant  nt'     tlie     I 

•    300 

fused  switches   are   some   briel 

which  contains  a   fa   simile  of  one  of  the  double-pag< 

i  rction    with    "  I 

campaign 
instruct! 
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Weekly  Record  of  Electrical  Patents 


UNITED   STATES   PATENTS    ISSUED  APRIL   15,    1913. 
[Prepared  by  Robert  Starr  Allyn,   16  Exchange  Place,  New  York.] 

1.058.724.  SUPERVISORY  SIGNAL  SY'STEM;  F.  W.  Cole,  Newton, 
Mass.  App.  filed  April  15,  1910.  Combination  of  an  auxiliary  fire 
alarm  with  a  watchman's  supervisory  signal  system. 

1.058.725.  COMBINED  AUXILIARY  AND  AUTOMATIC  FIRE- 
ALARM  SYSTEM;  F.  W.  Cole,  Newton,  Mass.  App.  filed  April  15, 
1910.  Automatic  signaling  devices  operated  by  thermostats  and  a 
code-signal  transmitting  means  operated  by  automatic  signaling  devices. 

1,058,728.  ELECTRIC  SIGNAL-TRANSMITTING  APPARATUS;  F. 
W.  Cole,  Newton,  Mass.  App.  filed  April  15,  1910.  Multiple  signal- 
transmitting  device  adapted  to  send  a  number  of  different  signals. 

1.058.730.  REVERSIBLE  BRUSH  HOLDER  FOR  USE  WITH  DYNA- 
MO'S; J.  L.  Creveling,  New  York,  N.  Y.  App.  filed  Aug.  25,  1911. 
Direction  of  current  supplied  is  maintained  uniform  throughout  re- 
versals in  direction  of  armature  rotation. 

1.058.731.  ELECTRIC  REGULATION;  J.  L.  Creveling,  New  York, 
N.  Y.  App.  filed  Sept.  16,  1910.  Constant  voltage  on  a  translation 
circuit  is  maintained  throughout  changes  in  the  voltage  at  the 
source;  use  is  made  of  carbon  pile  and  electromagnetic  means  exert- 
ing pressure  thereupon. 


1,058.761.  TROLLEY  FINDER;  A.  Kle 
App.  filed  July  1,  1912.  Finder  arms  i 
wire  when  pressure  on  the  trolley  whee 


nd  J.  Poss,  Chicago,  111. 
>n  opposite  sides  of  trolley 
released. 


1.058.778.  STORAGE  BATTERY;  W.  Morrison,  Des  Moines,  la.  App. 
filed  Aug.  31,  1912.     Uses  a  compound  of  titanium  for  a  binder. 

1.058.779.  SEPARATOR  FOR  STORAGE-BATTERY  PLATES;  W. 
Morrison,  Des  Moines,  la.  App.  filed  Sept.  7,  1912.  Wood  separator 
plate  heated  in  melted  wax  to  drive  off  volatile  ingredients  and  then 
the   residual   bath   material   is  dissolved   from  the  wood. 

l,058,S0O.  SILICON-CARBIDE  ARTICLE  AND  METHOD  OF  MAK- 
ING THE  SAME;  E.  S.  Smith  and  F.  J.  Tone,  Niagara  Falls,  N.  Y. 
App.  filed  April  26,  1912.  Porous  silicon-carbide  which  is  non- 
crystalline under  naked  vision  and  is  characterized  by  extreme  tint 
ness  of  particle  and  pore. 

1,058,825.  ELECTRIC  HEATING  PAD,  BLANKET,  ROBE  AND  THE 
LIKE;  F.  R.  Whittlesey,  Oakland,  Cal.  App.  filed  April  1,  1912. 
Current-carrying  wire  is  arranged  in  tortuous  course  and  secured  to 
foundation  sheet  by  narrow  tape. 

1,058,832.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  T.  L.  Wood- 
bridge,  Philadelphia,  Pa.  App.  filed  Nov.  10,  1909.  Motor  is  re- 
sponsive to  departures  from  predetermined  condition  of  battery  circuit 
and  acts  to  control  regulating  apparatus  to  vary  the  load  on  the 
generators. 

1,058,851.  SELF-ADJUSTING  OUTLET  BOX;  O.  F.  Dubruiel,  Duluth, 
Minn.  App.  filed  Jan.  4,  1912.  Made  in  two  relatively  movable 
parts  so  that  box  may  adjust  itself  to  settling  of  house  without 
breaking  joints. 

1,058,872.  SIGNALING  SYSTEM;  O.  T.  Lademan,  Milwaukee,  Wis. 
App.  filed  July  29,  1910.  Impulse  mechanism  at  each  station  with 
signal-sending  devices  at  central  station  arranged  so  central  station 
can  selectively  call  any  substation. 

1,058,899.  MOTOR  VEHICLE;  H.  Pieper,  Liege,  Belgium.  App.  filed 
March  29,  1907.  Power  developed  by  engine  is  controlled  by  means 
depending  on  the  equilibrium,  setting  of  the  controller  and  speed  of 
the   dynamotor  shaft. 

1.058.902.  PLAYING  APPARATUS  FOR  MUSICAL  INSTRUMENTS; 
W.  C.  Reed,  Dalton,  Mass.  App.  filed  May  26,  1910.  Special  electric 
circuit  for  varying  strength  of  current  to  playing  magnets  with  music 
sheet  having  special  perforations. 

1.058.903.  TELEPHONE-EXCHANGE  SYSTEM;  J.  N.  Reynolds,  Green- 
wich, Conn.  App.  filed  July  8,  1911.  Controlling  circuit  for  rever- 
tive-control  power-driven  automatic  switches  used  in  automatic  or 
semi-automatic  exchange  systems. 

1,058,916.  BATTERY  INSTALLATION;  L.  Y.  Spear  and  G.  E.  Edgar, 
Quincy,  Mass.  App.  filed  March  13,  1911.  For  boats,  autos,  etc.; 
tank  for  the  battery  cells  with  ventilating  pipes  and  automatic  sealing 
valves  to  prevent  entrance  of  water. 

1,058.986.  APPARATUS  FOR  CONTROLLING  ELECTRIC-LIGHT 
SYSTEMS:  A.  W.  Knutson,  Galesburg,  111.  App.  filed  March  21, 
1910.  Particularly  for  "boulevard  systems;"  cuts  out  a  predetermined 
portion  of  the  lamps  in  a  circuit  simultaneously  and  from  a  single 
point. 

1,058,991.  PROCESS  FOR  THE  PRODUCTION  OF  MALLEABLE 
IRON  DIRECT  FROM  ORE;  A.  R.  Lindblad,  Ludvika,  Sweden. 
App.  filed  July  16,  1910.  Mixture  of  ore  and  reducing  material  is 
treated  in  shaft  furnace  and  after  being  fully  or  partially  reduced 
is  passed  without  cooling  or  contact  of  air  into  an  electric  melting 
furnace. 

1.059.002.  RECTIFIER;  C.  C.  Ruprecht,  Cleveland,  Ohio.  App.  filed 
Nov.  18,  1907.  Cell  containing  electrolyte  and  electrodes,  one  of 
which  surrounds  the  other  ana  has  a  closed  chamber  at  the  top 
thereof  to  collect  gases  liberated  by  decomposition   of  electrolyte. 

1.059.003.  METHOD  OF  AND  APPARATUS  FOR  RECTIFYING 
ELECTRIC  CURRENTS;  C.  C.  Ruprecht,  Cleveland,  Ohio.  App. 
filed  April  20,  1908.  Pressure  is  maintained  upon  the  electrolyte  by 
obstructing  the  discharge  of  gases  from  the  cell. 

1.059.004.  ELECTRIC  MEASURING  INSTRUMENT;  M.  C.  Rypinski. 
New  York,  N.  Y.  App.  filed  May  4,  1908.  Single  instrument  indi- 
cates voltage  of  circuit  connecting  electric  motor  to  storage  battery, 
the  charging  current  applied  to  the  battery,  or  the  current  supplied 
from  the  battery  to  the  motor. 


1,059,007.  ELECTRICAL  BURGLAR  ALARM;  B.  F.  Sharp,  Ambler, 
Pa.  App.  filed  May  21,  1912.  Alarm  element  with  plurality  of  cir- 
cuits and  circuit-opening  and  circuit-closing  devices. 

1,059,011.  TROLLEY;  E.  Swinarski,  Buffalo,  N.  Y.  App.  filed  May  3, 
1>12.  Retaining  arms  at  opposite  sides  of  trolley  remain  upright 
regardless  of  inclination  of  the  trolley  pole. 

1.059.013.  REGULATED-CONTACT  PUSH-BUTTON";  B.  Urquhart, 
Plainfield,  N.  J.  App.  filed  Oct.  5,  1909.  Primary  and  secondary 
pistons  regulate  duration  of  contact  regardless  of  duration  of  pressure 
thereon. 

1.059.014.  OZONIZER;  C.  F.  Wallace,  New  Brighton,  N.  Y.  App.  filed 
Aug.  21,  1911.  Spaced  concentric  glass  tubes  with  an  electrode  on  the 
outside  of  the  outer  tube  and  an  electrode  on  the  inside  of  the  inner 

tube. 

1,059,048.  FRAME  OF  DYNAMO-ELECTRIC  MACHINES;  F.  C.  Hall, 
Wilkinsburg,  Pa.  App.  filed  June  9,  1910.  Segments  of  the  frame 
have  adjacent  tapered  projections  and  a  cap  is  clamped  over  these 
projections. 

1,059,056.  ELECTRIC  SWITCH;  L.  F.  Lindstrom,  Bridgeport,  Conn. 
App.  filed  Nov.  20,  1912.  Pawl  and  ratchet  circuit-breaker  with  seg- 
mental clutch  plate,  having  slitted  portions  at  its  edge  bent  to  form  a 
channel  for  the  chain. 

1,059,071.  .ELECTRIC  WASHING  MACHINE;  R.  D.  Robinson,  New 
York,  N.  Y.  App.  filed  June  20,  1912.  Electrodes  are  cleansed  while 
in  assembled  condition  in  the  machine  by  reversing  flow  of  current; 
amperage  is  controlled  by  lamps. 

1,059,073.  ANTISEPTIC  TELEPHONE  MOUTHPIECE;  I.  S.  Rosen- 
bait,  San  Francisco,  Cal.  App.  filed  May  25,  1911.  Rigid  body  of 
disinfectant  material  is  inclosed  in  an  air-tight  casing  which  supports 
the  mouthpiece. 

1,059,076.  ELECTRIC  PLANT-  O.  Schaller,  Steglitz,  Berlin,  Germany. 
App.  filed  Aug.  7,  1907.  Car-lighting  system;  double-direct-current 
generator  driven  by  car  axle  and  a  motor  booster. 

1.059,086.  IGNITING  DEVICE  FOR  GAS  STOVES;  B.  D.  Stevenson, 
Harvard,  111.  App.  filed  May  22,  1911.  Induction  coil  and  selective 
push-button  control. 

1,059,090.  ELECTRIC  MASSAGE  ROLL;  D.  Tibbals,  St.  Louis.  Mo. 
App.  filed  Sept.  24,  1909.  Induction  coil  within  the  handle  which 
carries  the  roll,  variable  connections  inside  the  handle  and  controller 
on  outside  of  handle. 

1.059.095.  HIGH-VOLTAGE-MEASURING  INSTRUMENT:  T.  B. 
Whitehead.  Baltimore,  Md.  App.  filed  April  5,  1912.  Two  concentric 
conductors,  one  of  which  has  a  diameter  corresponding  to  a  given 
critical  intensity. 

1.059.096.  SYSTEM  OF  CHARGING  SECONDARY  BATTERIES;  J. 
A.  Wotton,  Atlanta,  Ga.  App.  filed  May  6,  1909.  Mercury-vapor  rec- 
tifier, voltmeter  influenced  by  battery  current  and  electrical  means 
actuated  by  voltmeter  for  discontinuing  one  leg  only  of  the  alter- 
nating-current circuit. 

1,059,120.  SPARK  COIL;  W.  H.  Cotton,  Chicago,  111.  App.  filed  Jan. 
25,  1912.  A  pair  of  insulated  magnet  blocks  are  apertured  to  receive 
the  coil  and  each  is  connected  to  one  end  of  the  coil. 

1.059.131.  TROLLEY  SWITCH;  L.  E.  Elwell,  Los  Angeles,  Cal.  App. 
filed  July  29,  1911.  Special  construction  for  holding  and  clamping 
the  trolley  wires  at  a  switch  point. 

1,059,134.  COMMUTATOR  MOTOR;  C.  W.  Fornander,  Wilkinsburg,' 
Pa.  App.  filed  Aug.  26,  1911.  Single-phase  commutator-motor  brush 
is  made  up  of  plurality  of  conducting  laminae  bearing  a  definite 
spaced  relation  to  spacing  of  commutator  bars. 

1,059.172.  MEDICAL  CABINET;  I.  H.  Lewin,  New  York,  N.  Y.  App. 
filed  Dec.  10,  1912.  Hand-and-foot  operating  mechanism  located  in  a 
cabinet  with   insulated  contacts  mounted  on  said  mechanism. 

1,059,233.  ELECTRODEPOSITION  AND  REFINING  OF  ZINC;  U.  C. 
Tainton  and  T.  N.  Pring,  Manchester  and  Sandbach,  Fng.  App.  filed 
March  16,  1912.  Electrolyte  consisting  of  zinc  salt  solution,  a  large 
proportion  of  an  acid  and  a  small  proportion  of  gum  tragacanth. 

1,059,255.  SYSTEM  FOR  CHARGING  SECONDARY  BATTERIES; 
J.  A.  Wotton.  Montclair,  N.  J.  App.  filed  May  6,  1909.  Battery- 
charging  circuit  including  circuit-breaker  and  controlling  means  there- 
for, electromagnet  for  short-circuiting  the  controlling  means,  and 
battery-voltage-actuated  means  for  energizing  the  magnet. 

1,059,304.  MERCURY  DROPPER;  E.  C.  Ketchum,  Boston,  Mass.  App. 
filed  March  18,  1912.  An  amalgam  containing  sodium  is  intermit- 
tently fed  to  the  armature  at  the  point  of  contact  of  the  brush. 

1,059,314.  BATHING  APPARATUS;  A.  J.  Petter,  Los  Angeles,  Cal. 
App.  filed  June  12,  1912.  Electric-light  cabinet  containing  tub  and  a 
support  for  the  patient. 

1,059.322.  ELECTROLYTIC  APPARATUS  FOR  THE  PREPARATION' 
OF  PAPER  PULP;  F.  F.  Strong,  St.  Petersburg,  Fla.  App.  filed 
June  10,  1910.  Porous  tube  for  the  flow  of  subdivided  plant  material, 
electrode  within  the  tube,  and  a  tank  supporting  an  electrolyte  around 
the  tube. 

1,059.326.  PROTECTED  TERMINAL  CLAMPING  DEVICE;  A.  H. 
Ackermann,  Brooklyn,  N.  Y.  App.  filed  May  2,  1910.  A  conducting 
stud  is  clamped  between  adjacent  cells  of  storage  battery  and  acid- 
proof  caps  inclose  the  clamping  nuts  and  the  ends  of  the  conducting 
stud. 

1,059.328.       ELECTRICAL     INDICATING     OR     RECORDING     APPA- 
RATUS:   \V.    H.    Bristol.    Waterbury,    Conn.       App.    filed    March    30, 
1912.     The   mounting   for   the  movable   members  of  the   instrument  is 
located   so  that  it  will   not  be  affected  by   the   heat   generated   in   the 
or   by  eddy   currents. 
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Rcoi-Kani/.ation  "Alarming"     is    the     word    applied    by 

and  Debt  Evasion      one   of    the    justices    of    the    Supreme 

Court  in  dissenting  from  the  pi  i 
tng  opinion  handed  down  this  week  in  the  case  of 
John  H.  Boyd  versus  the  Northern  Pacific  Railroad 
Company.  And  from  the  viewpoint  of  those  who  by 
a  "reorganization"  have  sought  to  escape  from  an  un- 
profitable contract  or  to  evade  their  debt  thi  word  is  not 
too  strong.    The  court,  the  opinion  of  whi  roved 

by  a  narrow  vote  of  five  to  four,  after  remarking  that 
"corporations  insolvent  or  financially  embarrassed  often 
find  it  necessary  to  scale  their  debts  and  readjust  stock 
issues,  with  an  agreement  to  conduct  the  same  business 
with  the  same  property  under  a  reorganization,"  holds  that 
"of  course  such  transfer  by  stockholders  from  themselves 
to  themselves  cannot  defeat  the  claim  of  a  non-assenting 
creditor.  As  against  him,  the  sale  is  void  in  equity,  re- 
gardless of  the  motive  with  which  it  was  made."  What 
makes  this  decision  so  striking  and  of  such  wide  applica- 
tion is  that  the  plaintiff,  Boyd,  was  the  creditor  of  a  cor- 
poration bought  by  the  Northern  Pacific  Railroad  (  ompany 
and  Liter  transferred  to  its  successor,  the  Northern  Pacific 
Railway  Company.  In  upholding  Boyd's  judgment  against 
the  corporation  acquired  by  the  railroad  company  the 
Supreme  Court  has,  it  appears,  gone  Ear  inward  making 
"reorganization"  useless  and  unprofitable  as  a  method  of 
escaping  creditors  of  the  second  as  well  as  the  first  gen- 
eration of  a  corporation's  existence. 


Delays  in 
Patent  Cases 


As  an  example  of  the  delays  possible 
under  the  workings  of  our  patent  sys- 
tem and  the  attendant  com- 
mend to  all  interested  in  patent  reform,  and  especially  to 
the  patent  committees  of  Congress,  the  history  of  the  Thom- 
son patent  for  a  system  of  electrical  distribution  recently 
held  invalid  by  the  United  States  District  <  ourt  in  Pitts- 
burgh, as  mentioned  elsewhere  in  our  columns  this  week. 
The  date  of  invention,  as  claimed,  was  iS~o.  but  the  patent 
application  was  not  filed  until  six  years  later,  or  in  1885. 
Complicated  interference  proceedings  ensued,  the  matter 
being  before  the  Patent  Office  for  some  eighteen  years. 
litigation  in  the  courts  against  an  alleged  infringer  con- 
sumed ten  years  more,  with  the  final  result  that  the  in- 
ventor or  his  assigns  were  held  to  have  no  exclusive  rights 
whatever.  Leaving  aside  the  inventor-  delay  of  six  years 
in  filing  application,  which  naturally  prejudiced  his 
seventeen  years  elapsed  before  issue,  and  twenty  si 
years  elapsed  from  the  date  of  application  to  the  adjudi- 
cation by  the  court.  Had  tli<  claims  been  sus- 
tained, his  monopoly  would  have  heen  extended  to  a  total 
period  of  thirty-four  years,  or  double  the  life  of  the  patent 


Another  phase  of  this  remarkable  case  is  the  fact  that  if 
the  patent  had  been  sustained,  practically  every  constant- 
potential  distribution  system  in  the  country  and  a  very 
large   portion    01  ry    would   be   monopolized   by 

the  plaintiffs  lot  .1  furthi  r  period  of  seven  years,  or  until 
1920.  On  this  point  the  court  said  with  great  force  that 
so  useful  and  valuable  1  described  and  claimed 

by  the  patentee  that  he  mi^ht  to  give  some  satisfactory 
reason  for  the  delay  of  twenty-seven  years  from  the  date 
of  his  application  to  the  time  of  testing  the  validity  of  the 
patent  on  final  hearing.  But  the  end  of  this  litigation  has 
not  necessarily  been  reached,  since  appeal  in  such  a  case, 
ing  as  it  does  the  federal  law,  may  finally  be  taken 
to  the  highest  court  in  the  land. 


.Monopoly  in 
Energy    Supply 


ttce    central-station    generating 
plants  began  to  be  established  a   vital 
engineering  interest  has  surrounded  the 
problem  of  the  relative  advantage  of  consolidating  the  gen- 
erating stations  of  a  community  into  one  or  a  few  plants 
as  compared  to  the  operation  of  a  number  of  smaller  plants 

upplying  energy  throughout  its  limited  area 
a  single  industry.  The  trend  of  development  for  thirty 
years  has  been  very  much  in  the  direction  of  a  more  cen 
tralized  supply  and  away  from  the  establishment  and  main 
tenance  of  smaller  plants,  but  the  economic  battle  between 
1  he  two  methods  has  always  heen  active  and  is  no  les- 
active  to-day  than  before.  Recently  interest  in  this  prob- 
lem has  been  added  by   the  activities  in   Illinois  and  else- 

in  the  direction  of  creating  networks  of  trail 
sion  lines  supplying  energy  over  large  areas  for  all  pur- 
poses. The  I  Id  go  in  the 
direct;.  ration  into  a  few  plants  for 
a  given  territory  involves  the  balancing  of  the 
charges  on  transmission-line  investment  ni  b  one 
large  plant,  on  the  one  baud,  against  the  bight  : 

ind  higher  fixed  charges  on  the  first  cos;     • 
small  generating  plants,  on  the  other.     The  lark- 
ing plant  nearly  always  has  a  decided  advantage  111 
efficiency.     Its  first  cost  per  kilowatt  of  p< 
than  that  for  the  smaller  plants,  and  in  addition  the  large 
station  can   take  advantage  of  the  divers  I  that 

the   la-  Iocs  not   need   to   be  of   as   large    . 

rating  as  the  aggregate  of  the  smaller  stations 
replace.    The  transmission-line  investment,  which  is  indeed 
the    key    to    the    whole    situation,    has    been    rather   lightly 
touched  upon  in  some  i  tsions  of  the  subject.    It 

is  here  assumed  that  the  transmission  :Mbe 

of  sufficiently  substantial  character  to  make  possible  as  reli- 
able a  sen-ice  from  a  centralized  plant  as  would  otherwise 
be  rendered  by  smaller  scattered  plants.     The  reason  that 
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centralized  service  has  not  been  adopted  to  a  greater  ex- 
tent heretofore  has  been  that  the  cost  of  transmission  lines 
is  so  great  that  comparatively  few  centralizing  movements 
could  economically  be  carried  out  on  a  small  scale  with 
the  rather  uneconomical  existing  plants  and  with  the  load 
actually  connected  to  the  small  central  stations  operating 
in  the  territory.  The  success  of  such  movements  as  are 
going  on  in  Illinois  will  depend  on  something  more  than  a 
mere  tying  together  of  the  existing  central-station  loads. 
It  will  depend  upon  operating  on  a  much  larger  scale  than 
heretofore,  on  the  building  up  of  motor  business  not  before 
obtained  or  obtainable  by  smaller  central  stations,  and  on 
obtaining  lighting  and  motor  business  from  farms  and 
intermediate  towns  along  the  transmission  lines  where  there 
has  been  no  electric  service  heretofore.  It  is  a  movement 
requiring  centralized  ownership  and  a  large  amount  of 
capital,  a  combination  of  essentials  which  until  recently 
seems  to  have  been  lacking  for  the  development  of  small 
town  and  farm  business. 


Spot-Testing  Incandescent  Filaments 

In  the  early  days  of  the  carbon-filament  incandescent 
lamp  it  was  found  very  difficult  to  produce  filaments  of  a 
sufficiently  high  degree  of  uniformity  to  give  satisfactory 
life  service.  If  a  filament  had  a  length  of  say  150  mm  and 
there  happened  to  be  one  thin  spot  or  place  where  the  cross- 
section  was  a  little  short,  the  current  density  at  this  spot 
would  be  above  that  in  the  rest  of  the  filament  and  the  work- 
ing temperature  at  this  spot  would  exceed  the  temperature 
elsewhere.  Consequently,  when  the  filament,  judged  as  a 
whole,  was  operated  at  normal  working  temperature,  the 
thin  spot  would  be  at  an  excessive  temperature.  The  life 
of  the  filament  would  probably  be  much  reduced  owing  to 
the  presence  of  this  hot  spot. 

It  was  not  easy  to  perceive  a  hot  spot  in  a  carbon- 
filament  lamp  at  full  candle-power.  The  filament  as  a 
whole  was  so  bright  that  an  extra  element  of  brightness 
had  to  be  very  marked  to  be  detected  in  this  way.  By 
bringing  the  filament  electrically  to  dull  red  heat  during 
the  later  stages  of  evacuation  nn  the  pump  it  was  fairly 
easy  to  see  either  hot  or  cold  spots.  It  was  subsequently 
discovered  that  if  this  process  was  conducted  at  a  time 
when  a  suitable  hydrocarbon  vapor  was  introduced  within 
the  lamp  chamber  a  glowing  temperature  would  serve  to 
decompose  the  vapor  and  deposit  carbon.  In  this  way,  the 
thin  glowing  hot  spots  were  forced  to  gather  accretions 
of  deposited  carbon,  and  after  such  treatment  hot  spots 
could  be  made  to  disappear,  although  the  filament  after  the 
"flashing  process"  gained  somewhat  in  diameter  throughout 

A  delicate  method  of  detecting  spots  or  inequalities  in  the 
brightness  of  a  filament  is  described  by  Mr.  C.  F.  Lorenz 
on  page  932.  It  consists  essentially  in  providing  a  luminous 
color  background  for  the  filament  in  such  a  manner  that 
when  viewed  against  this  background  differences  in  bright- 
ness are  thrown  into  effective  contrast.  In  this  sense  the 
filament  is  subjected  to  optical  pyrometry  in  successive 
portions. 

It  might  be  possible  to  carry  the  process  described  to  a 
further  degree  of  refinement,  and  to  measure,  at  least   ap- 


proximately, by  optical  pyrometer  methods,  the  differences 
of  temperature  at  different  portions  of  a  filament.  It  has 
been  demonstrated  that  an  appreciable  lowering  of  tem- 
perature occurs  close  to  the  ends  of  the  filament  where 
they  terminate  in  the  clamps,  and  also  near  to  the  anchor- 
ing clips,  if  any  are  used  to  support  the  filament.  Such  an 
effect  must  be  looked  for,  in  view  of  the  conditions  of  heat 
conduction.  Such  reductions  of  temperature,  while  they 
lower  the  efficiency  of  the  lamp,  do  not  ordinarily  lead  to 
the  troubles  accompanying  hot  spots.  It  would  be  advan- 
tageous, however,  in  the  case  of  standard  lamps  used  in 
photometry  to  know  the  degree  of  non-uniformity  in  differ- 
ent portions  of  the  filament.  Even  aside  from  special  or 
standard  lamps,  it  would  be  advantageous  to  be  able  to 
measure  or  specify  the  range  of  temperature  variation 
along  a  filament  at  normal  voltage. 


Electricity   in  Mines 

A  group  of  papers  at  the  recent  Pittsburgh  meeting  of 
the  American  Institute  of  Electrical  Engineers  dealt  with 
various  phases  of  the  supply  of  electrical  energy  for  min- 
ing operations.  As  our  readers  well  know  from  many 
articles  published  in  these  columns,  the  increase  of  elec- 
trical service  in  mines  during  the  last  ten  years  has  been 
very  marked,  and  many  plants  have  been  established,  both 
fur  local  service  and  for  supplying  energy  to  groups  of 
mines.  A  most  important  phase  of  the  Pittsburgh  discus- 
sion was  the  emphasis  laid  on  the  use  of  central-station 
service  for  mines  in  preference  to  steam  service  produced 
even  by  the  cheapest  of  local  fuel.  The  time  has  gone  by 
when  any  scattered  industrial  plant  can  afford  to  use  locally 
generated  steam  power  for  its  various  classes  of  service, 
and  coal  mines,  despite  the  fact  that  fuel  is  almost  waste 
produce,  generally  use  this  fuel  under  such  extraordi- 
narily uneconomical  conditions  that  there  is  positive  gain  in 
taking  up  electrical  service  where  it  can  be  obtained  at  any 
reasonable  price.  One  of  the  authors  pointed  out  that  it  is 
a  conservative  statement  to  say  that  from  25  lb.  to  30  lb. 
of  fuel  is  burned  in  a  steam-operated  coal  mine  for  every 
effective  hp-hour  used.  This  figure  would  be  almost  unbe- 
lievable were  it  not  cited  in  cold  blood  in  the  course  of 
analysis  of  economic  conditions.  The  cause  of  such  fright- 
ful lack  of  economy  is  that  the  boilers  are  usually  small. 
■  overloaded  and  improperly  handled  by  poorly  paid  and  in- 
efficient firemen.  The  steam  lines  are  often  preposterously 
long,  with  consequent  enormous  waste  of  heat,  and  the 
whole  steam  plant  has  usually  grown  up  piecemeal,  with 
the  usual  unhappy  results. 

In  passing  to  electrical  drive  with  a  single  centralized 
generating  equipment  for  the  mine  there  is  evidently  large 
opportunity  for  gain,  but  the  plants  are  not  usually  large 
enough  to  be  economically  worked  and  the  load-factor 
seldom  exceeds  50  per  cent,  on  which  basis  the  fixed 
charges  and  operating  expenses  on  a  plant  of  from  500  hp 
to  1000  hp  rise  to  a  somewhat  serious  figure — in  the  vicin- 
ity of  1  cent  per  kw-hr.,  even  with  fuel  at  75  cents  per  ton. 
On  the  other  hand,  as  has  been  many  times  proved,  a  large 
distributing  plant,  with  the  advantage  of  cheap  fuel  and 
such  a  diversity-factor  as  would  be  incident  on  the  service 
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or   many  mine  customers,  is  able  easily  to   fui 
in  large  blocks  at  a  lower  figure  than  thai  .  large 

amount  of  service  of  this  kind  has  now  been  built  111  - 
satisfactory  results  from  the  standpoints  of  all  conc< 
The    central    station    furnishes,    on    th<     whole,    not    only 
cheapei    energy  than  the  isolated  plant,  bill   m  1 

""1    '  '    !••"  '"  "la'h,    ,  ,nr  ■  ■,,,,  mi    ,., 

lated  motor  units  such  as  are  required    for  pumping 

temporary  work,  which  is  peculiarlj 

Bomi    to  manage  without  a  centralized  energy  supply. 

1  "    '  long  ,im<'  '"  t1"'  early  daj     ol   the  application  of 
•  '"  tricit}   to  mining  there  wa      1   I  „   ,i„. 

dang<  ;  oi  1  lectrical  operation.    That  accidents  fr I 

'"'    and  '  <Pl '•     hi I 

"'"  to  be  denied,  but  as  a  mattei  of   fa.  I 

kmd  ''"'    '"  electrical  cau  ■     ai ignificant  compared 

w'th  the  accidents  due  to  other  caus.     in  minini 

thai    fl"  !    havi    turned   out   t<  lively   little 

■ ""■     x"  ''•'" 1  ailed  negli- 

:  'We,  bul   there  seems  to  be  a  strong   probal 
mtro.lurt.on  of  electric  service  on  the   whole   pi 

ed  working  conditions  that  lessen  tin  ,,,„„ 

' '  ' '•■'"     of  all  kinds,    a  mine  fairl)   well  lighted, 

provided    with    electrical    tramways    and    coal  cutting 

chines,  with  electrical  pumps  am ists,  can  unque  tionably 

'"" '  mori   tons  ol  coi ,  accident  than  a 

ated  ..,  the  old-fashioned  way,  and  this  condition 
"  "  gain  in     if,  1 ..  i„  conducting  mining  0  1  \,,w 

'"'  *en  a  miner  may  receive  a  shock  from  a  trolle)   wire 
ne  charged  part  of  a  machine,  but,  on  the  other  hand, 
with  the  old  fashioned  equipment,  hi 

Chance  '"  ^tting  hit  by  a  pick,  kicked  b)   a  mule  or  killed 
outright  by  an  explosion  due  to  a  mishandled   fuse  which 

U""M   "'"    have  occurred   had   electric   ignition   1 n   Cm- 

xl '"""■:  al   best  is  

1    'I   can   readily  be  shown   that    a 
nenl   on   ^e  whole  materially  diminishes  the  nun 

1  "ll'Mls  '»  lir rtion  to  the  output  delivered.      \.lto 

itther  the  coal  mines  are  steadily  increasing 
as  consumers  of  central-station  energy. 


915 

com<"!  normal    intensity 

is  much   better  in   color  thai, 

lamp.      For   example,   it   appears   brilliantly    red    when    ob- 

:    trough    a    red    gla        although    obviously    lacking 

in  red  rays  when  used  for  the  observatioi  ellane- 

OUS    Co 


The  Cadmium-Amalgam  Vapor  Lamp 
since  the  development  of  the  mercury-arc  lamp 
l-ersisten,  efforts  have  been  mad,-  to  remedj  the  deficit 
oi  red  in  the  light  produced  so  as  to  give  more  nearly 
normal  odor  values  to  the  objects  illuminated.  Efforts 
<"  'his  direction  have  been  principally  along  three  quite 
Edition  of  red  through  independent 
U«W  sources,  as  i„  the  familiar  combina  nercury- 

»re  and    incandescent   lamps;   the   transformatio. 

ldiat'on    into   longer   wave-lengths   through    fluo- 
as   in    Dr.    Peter   Cooper    Hewitt's    light    trans. 
""'■    fina»y.    through    the    addition    of    light-pro- 
red  radiations 
mercury.      Vs   is   well   known,   the   mercury-arc 
amp  m  glass  gives  practical!)    no   red    1  i} 

m  quart,  tubes  the  red  radiations  rise  in  inten- 
sity faster  than  do  the  green  and  blue  radiations,  so  that 
1,0  W-'"'H"    lamp,    while    ye.    far    from    giving    a    red 


A  recent  paper  by   I  Jr.   Wolfke  | 
inter(  'ments    carried    out    in    conjunction    with 

R'tzman  and  the  fai is  firm  ol  1  arl  Zeiss,  directed 

hiite   light   in   a  metallic   vapor 
lamp.       1  his    plan    has    frequently    been    tried,    ama 
being  used  instead  of  pur,    mercury,   but   the   troubli 
'f    the   elements    fairly   rich    in    red    r 
for    example,    the    alkali    metals    and    those    of    the 
alkaline   earths— attack    the   tube   and    render    it    inoperative 
within    a    very    short    time.      Most    other    available    metals 
uch  high  melting  points  as  to  render  the  lamp 

ublesome  in  starting,  if  it  docs  not  give 
trouble  in  other  respects. 

I)r'    W  "l,;  '  ed   along   the   line 

of    thc    '"  beginning    with    '. .  d    and 

running    through    the    o 

taining   bismuth,   zinc,  cadmium,   lead,   thallium 
and  mercury.     It   very  soon  appeared,  as  might  reasonably 
iat   low  melting  poinl   is   only  an   in- 
cident   tu    the    successful    pi  h    for 
better   material.      Of    far   more    imp                       the   produc- 
tion of  homogeneous  vapor  at  a   reasonable   working  tem- 
perature.     Finally,   the   experimenters  settled   on   cadmium 
as   the   mosl    suitable   material.     The   vaporizing   point   of 
this   in   vacuum   is  about  450                           melting  point    in 
air  being  320  deg.     The   spectrum   of   cadmiui 
one    strong    deep  red    line,    much    stronger    relatively    than 
thc    red   mercury    line.      With    intensive    working    this   line 
es  in  brilliancy,  as  does  also  the  red  mercury  line. 
so    that    in    working    with    pure   cadmium    under    these   cir- 
cumstances  thc   tube   appears    red       This    tendency    is    cor- 
rected   by    a    very    slight    addition    of    mercury,    which    is 
Stated   to   bring  the  color  again   into  balance. 

So,„e  interesting  data  arc  given  with  respect  to  thc  per- 
formance of  this  lamp.     Thc  specific  consumption  is  stated 
to   run   as   low   as   0.16  watt   per  candle   in   a   lamp   taking 
atts  and  giving  3800  cp.     As  in  the  case  of  the  or- 
dinary   quartz-tube    lamp,    the    efficiency    rises    rapid' 
the   tube    is    worked    more    intensively.      In    the    Ian 
ferred   to   both   poles  arc   oi   the  cadmium-mer. 
Experiments  made  with  a  graphite 
able  results   in   efficiency.     The   relation   between   int. 
working  and  effii  to  be  about  the 

the  quart/-tube  mercury-arc  lamp.     How   far  the  practical 
details  of  the  lamp,  particularly  with  res| 
ing,    have    been    u 

although  feas_ 

ible.   Obviously,  th 

sidered    before    tl  ;P    can    nav, 

definite    positi 

it.  but  the  r, 

ing  a:   least   :!■.,■   theoretical    •  apor 

lamps  and    ii 
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Activities  and  Events  in  the  Electrical  Field- 
Reports  of  Meetings— Commission  Findings,  Etc. 


Electrification  lof.theljNorfolk  &  Western  Railway 

As  mentioned  in  last  week's  issue,  the  Norfolk  &  West- 
ern Railway  has  authorized  the  electrification  of  a  portion 
of  its  mountain  division.  This  will  include  the  most  con- 
gested section  of  the  main  line,  and  upon  it  will  be  handled 
a  freight  traffic  that  is  one  of  the  heaviest  in  the  country. 
The  electrified  zone  will  extend  from  Bluefield,  W.  \  a., 
across  the  summit  of  the  Alleghanies  to  the  town  of  Vivian, 
W.  Va.,  which  lies  on  the  western  slope  of  the  mountains. 

The  problems  involved  by  the  local  conditions  are  un- 
usual. The  use  of  a  third-rail  is  said  to  be  impracticable 
because  the  line  runs  through  a  number  of  mining  towns 
at  street  level  and  because  there  is  in  addition  a  large  and 
extremely  busy  yard  where  coal  trains  are  made  up.  It 
will,  therefore,  be  necessary  for  an  overhead  conductor 
to  be  used  whether  the  system  adopted  is  single-phase, 
three-phase  or  direct-current. 

The  service  will  naturally  be  of  the  heaviest  class  yet 
considered  in  connection  with  electrification,  as  3250-1011 
trains  are  contemplated  and  these,  on  the  2  per  cent  grades, 
will  require  a  total  drawbar  pull  per  train  of  approximately 
150,000  lb.  To  handle  the  traffic  twenty-five  electric  loco- 
motives of  exceptionally  high  power  are  to  be  purchased, 
the  design  to  depend  to  some  extent  upon  the  electrical 
system  installed.  These  will  be  used  for  both  switching 
and  main-line  service  as  the  30  miles  of  route  to  be  elec- 
trified contains  enough  yard  trackage  and  sidings  to  bring 
the  total  single-track  mileage  up  to  75.  The  service  is, 
however,  to  be  designed  exclusively  for  freight  trains  as 
the  coal  shipments  are  far  in  excess  of  the  passenger  traffic 
on  this  section  of  the  railroad. 


Preliminary  Program  for  the  N.  E.  L.  A.  Convention 

Although  the  actual  program  for  the  convention  of  the 
National  Electric  Light  Association  at  Chicago.  June  3,  4, 
5  and  6,  has  not  been  definitely  settled  so  far  as  the  ar- 
rangement of  subjects  by  days  and  sessions  is  concerned, 
it  is  certain  that  there  will  be  between  sixty  and  seventy 
separate  matters  taken  up  and  disposed  of.  As  has  been 
customary  for  years,  the  exhibition  of  apparatus  will  be 
opened  on  the  night  before  the  convention  proper  and 
followed  by  the  reception  to  the  president.  There  will 
be  two  sessions  daily  with  two  and  three  sections  meet- 
ing in  parallel  as  a  general  rule.  The  annual  ball  game 
is  planned  for  the  afternoon  of  June  4,  and  it  is  proposed 
to  hold  the  second  session  of  that  day  in  the  evening. 

The  following  is  a  list  of  the  regular  reports,  addresses  and 
papers  to  be  presented:  President's  address,  by  Mr.  Frank 
M.  Tait;  secretary's  report  and  progress  report,  by  Mr. 
T.  C.  Martin;  treasurer's  report,  by  Mr.  W.  W.  Freeman: 
insurance  expert's  report,  by  Mr.  William  H.  Blood.  Jr.; 
public  policy  committee's  report  and  library  committee's 
report,  by  Mr.  Arthur  Williams;  constitution  and  by-laws 
committee's  report,  by  Mr.  Frank  W.  Frueauff;  rate  re- 
search committee's  report,  by  Mr.  E.  W.  Lloyd:  member- 
ship committee's  report,  by  Mr.  Holton  H.  Scott;  question 
box  editor's  report,  by  Mr.  S.  A.  Sewall ;  accounting  com- 
mittee's report,  by  Mr.  E.  J.  Bowers;  prime  movers  com- 
mittee's report,  by  Mr.  I.  E.  Moultrop;  lamp  committee's 
report,  by  Mr.  Frank  W.  Smith;  meter  committee's  .report, 


by  Mr.  W.  H.  Fellows:  report  on  the  grounding  of  sec- 
ondaries, by  Mr.  W.  H.  Blood,  Jr.;  report  on  electrical 
measurements  and  values,  by  Dr.  A.  E.  Kennelly ;  over- 
head-line construction  committee's  report,  by  Mr.  Farley 
Osgood;  report  of  committee  on  electrical  apparatus,  by 
Mr.  L.  L.  Elden;  report  of  committee  on  terminology,  by 
Mr.  W.  H.  Gardiner :  report  of  committee  on  underground 
construction,  by  Mr.  W.  L.  Abbott;  report  of  committee 
on  street  lighting,  by  Mr.  John  W.  Lieb,  Jr.,  and  report  of 
committee  on  memorials,  by   Mf.  T.   C.  Martin. 

Commercial  Section 
The  work  of  the  Commercial  Section  will  include  an  ad- 
dress by  its  chairman,  Mr.  E.  W.  Lloyd,  and  a  special 
address  on  the  education  and  training  of  salesmen,  as  well 
as  the  following  reports  of  committees:  Finance,  by  Mr. 
T.  I.  Tones;  publication,  by  Mr.  Douglass  Burnett;  mem- 
bership, by  Mr.  J.  F.  Becker;  electrical  salesman's  hand- 
book, by  Mr.  E.  L.  Calahan;  electricity  on  the  farm,  by 
Mr.  John  C.  Parker;  wiring  of  existing  buildings,  by  Mr. 
R.  S.  Hale;  ice  and  refrigeration,  by  Mr.  G.  H.  Jones; 
electrical  merchandising,  by  Mr.  T.  I.  Jones;  short  cuts 
in  executing  customers'  orders,  by  Mr.  G.  C.  Holberton ; 
steam  heating,  by  Mr.  S.  M.  Bushnell ;  advertising,  by  Mr. 
J.  R.  Crouse,  and  education  of  salesmen,  by  Mr.  George 
Williams. 

Hydroelectric  and  Power-Transmission  Section 
The  work  of  this  section  will  include  an  address  by  thej 
chairman,  Mr.  W.  N.  Ryerson,  and  a  special  discussion 
before  the  section  by  an  engineer  from  the  Bureau  of 
Standards  of  the  subject  of  life  hazard  in  connection  with 
the  transmission  and  distribution  of  power,  which  the 
bureau  is  to  study  next  July  with  an  appropriation  of 
$15,000  from  Congress.  The  committee  reports  to  be  taken 
up  are  as  follows:  Receiving  apparatus,  by  Mr.  M.  R. 
Bump;  distributing  lines,  by  Mr.  P.  M.  Downing;  opera- 
tion of  water-power  systems,  by  Mr.  D.  B.  Rushmore; 
membership,  by  Mr.  R.  J.  McClellan :  power-transmission 
progress,  bv  Mr.  T.  C.  Martin. 

It  is  also  proposed  to  discuss  in  this  section  the  part 
of  the  report  of  the  committee  on  prime  movers  relatinf 
to  a  special  investigation  of  water-power  plants  and  appa- 
ratus made  by  a  sub-committee  with  Mr.  J.  F.  Vaughan 
as  chairman.  The  following  papers  have  also  been  pre- 
pared: "Factors  Producing  Reliability  in  the  Suspension 
Insulator,"  by  Mr.  A.  O.  Austin;  "Transmission  Lines, 
bv  Mr.  R.  D.  Coombs;  "The  Mississippi  River  Power  Com- 
pany's  System"  (illustrated),  bv  Mr.  H.  L.  Cooper;  "Ligfit- 
ning  Arresters,"  bv  Mr.  E.  E.  F.  Creighton.  and  "The  N#w 
Tvpe  of  Thrust  Bearing,"  by  Mr.  Albert  Kingsbury.  Some 
attention  will  be  given  to  conservation,  but  the  specifically 
political  aspects  of  this  will  be  reserved  for  the  report  {pi 
the  committee  on  public  policy. 

Accounting  Section 

The  work  of  the  Accounting  Section  will  include  an  ad- 
dress by  the  chairman  of  the  accounting  committee,  Mr 
E.  T.  Bowers,  and  the  following  papers  and  reports 
"Handling  of  Freight  Bills."  by  Mr.  A.  S.  Scott ;  "Hand 
ling  of  Bond  Coupons,"  by  Mr.  C.  S.  Mitchell ;  "Account 
ing   for  Replacement   of   Plant   Retired    from    Service,"  b? 
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Mr.    F.    E.    Stevens;    "Method    of    Keeping    Prepaid    and 

Accrued    Accounts,"    by    Mr.    1".    Heydecke;    "Accounting 

Schools  and  Education  of  Employees,"  by  Mr.  Alexander 

Holme;    "Office    Mechanical    Appliances,"    by    Mr.    i 

Lohmeyer;  "Obligations  of   the   Bookkeeping  to 

ating    Department,"    by    Mr.    [•".    H.    Patterson;    "Pay-Roll 

Problems,"  by  Mr.  W.  E.  Freeman;  report  on  the  n  • 

standard  classification,  by   Mr.   J.    L.   Bailey;   joint 

on  statistics  and  forms,  by  Messrs    II.  Spoehrer  and  (J.  L. 

Campbell. 

\i  1  1  i  1  1     rEOi      I  'apers 

The  program  includes  a  good  deal  of  miscellaneous  work 
and  many  papers  which  will  either  be  taken  up  in  the  tech- 
nical  sessions,   treated   in   the   general    sessions,   or   all 
to  the  sections  within  which  the)    would  naturally  fall.     An 

address  is  hoped  for  from  Mr.  Samuel   Instill,  of  the  I- 

monwealth  Edison  and  other  Illinois  properties,  on  recent 
features   of   central-station    evolution.      A    list    of   the    pro- 
posed papers  follows:     "Anticipation."  by  Mr.   Paul   I 
"Central-Station    Power   in    Coal    Mines,"    by    Mr.    W.    A. 
Thomas;  "Switchboard    Instrument  Mai 

Gahan;  "Railway  Loads  for  Central  Station,"  by  Mr.   I      P 
Dillon;   "Transformer-,   and    Lower     I  1  ansnnssion,"    b 
II.    II.   Rudd;    "Are    Lamps    and     Recent     Developn 
["hereof,"  by  Mr.  W.    \.   Darrah;  "Developments  in    Pro 
tective  Apparatus,"  by   Mr.  J.   N,   Mahoney;   "Latest    De 
velopments  in   Distributing  Transformers,"  by    Mr 
Reed;  "The  Incandescent  I  amp  and  It.  Relation  to  Light 
ing  Service,"  by  Messrs.  R.  E.  Campbell  and  W.  C.  <  01 
"New    Incandescent    lamp    Development,"    by    Mr.    J.    E. 
Randall;  "Use  of  the  Telephone  in  Centra]  Stations,"  b) 
Mr.  August    Hibbard;  "Poles  and   Pole   Preservation,"  by 
Mr.    K.   A.   Griffin;  "Switching   Apparatus   for   Rural    In- 
stallations," by   Mr.   E.   B.   Merriman;   "Central    Stations 
for  Towns  of  5000   Population  or   Less."  by   Ml 
Reams,  and  "Advantages  of  <  oppei  1  lad  Win 
Arc   Lighting,"  by  Mr.  T.   K.  Stevenson. 

There  will  be  a  special  session  devoted  to  the  work  oi 
the  company  sections,  or  the  matter  m.v 
nence  in  a  general  session.  The  proposal  has  also  been 
made  to  have  a  special  discussion  devoted  to  the  recent 
remarkable  development  of  the  holding  companj  method 
and  the  ways  in  which  through  il  the  efficienc)  oi  the  in- 
dustry and  improved  service  to  thi  public  can  best  bi 
secured.  One  or  two  leading  men  have  alreadj  intimated 
their  willingness  to  contribute  to  the  discussion,  if  it  can 
be  arranged.     One   special    fe;  in    will 

probably    be    the    invitation    issued    to    pul 
missions    to    attend    and    assist    in    its    deliberations.      The 
plans  of  the  new    Societj    F01    I  lectrical  Development  will 
also  be  presented  b)   one  oi   its  leadii 


Transportation   Arrangements  for  N.  E.  I..  A. 
Convention 

The  transportation  committee  01    the   National 
light    Association,  through  its  chairman,   Mr.  George  W. 
Elliott,   New    York,   has   issued  a  circular  containing   infor- 
mation on  trains,  rates   ,,,  ..,,]   |,v    the 
senger  associations,  and  tin  personnel  oi  the  transportation 
littee.     I  he  special  train  feature  inaugurated  last  yeat 

will  be  continued  tins  year,  and  s,N  trains,  to  be  known  as 
the  red.  pink,  golden  poppy,  maroon,  purpie  and  magnolia 
specials,  have  been  an  special  will 

the  Grand  Central    rerminal,   New    York  1  ity,  June 
1  and  will  be  in  charge  of  Mr,  F,  II.  Gale,  oi  Schenei 
X.   Y..  assisted  by   Mr.  R    I'.   I  illibridge,    "Jew    York  I  ity 
Mi.    "pink"  special   will   l..i\c  the   Pennsylvania    rerminal, 

New    York  City,  on  June    1    and  will  he   111  Mr.   J 

C.  McQuiston    I  ast   Pittsburgh,  Pa  Mr.    V  II 

M.inwaiiiig.  Philadelphia,  Pa.     fhe  "golden  poppy"  special 


will   leave  from  the  Oakland   Station,  San  Francisco,  and 
will  be  under  the  pergonal  direction  of  Mr.   E.  B.   Strong, 
San  Francisco,  Cal.     The  train  leaving  from  Kansas 
Mo.,  will  be  known  as  the  "maroon  special"  and  will  leave 
Kansas  City  on  June  1  tchison,  Topeka  &  Santa 

tilroad.     That  train  will  be  under  the  personal  direc- 
tion of  Mr.  E.  J.  Bowi  io      The  "purple" 
special  train  will  leave  [  Louis,  and  travel 
icago  &  Pastern   Illinois   Railroad,  and   Mr.   H 

rer,  St.  Louis,  Mo.,  will  have  personal  charge.    Dele- 
gates attending  thi  lina.  South 
<  arolina,                                                            Tennessee,    Ken- 
tucky, Lou:                                                          nay  travel  on  the 
"magnolia"   special,  leaving   Atlanta.   <",a.,  June    1    over  the 
Southern  Railway.     That  train  1-  to  be  run  under  the  spe- 
cial auspici  -ction 
Mi   th«     \     I      I                                          transportation  calls  at- 
tention to  the  fact  tha'                      tial  to  the  comfort  and 
conven                        embers   attending    the   convention   and   to 
the  success  of  all  the  made 
tion  be  taken  on  transportation  accommo- 
ourneying  to  Chi- 
ld the  convention. 


Thomson  Patent  for  an  Electric  Distribution  System 

Held   Invalid 
1  in  April  iS  Judge  Orr  in  [hi 
for  the  western  district  of   Pennsylvania  filed  an  opinion 

in    the    case    of    the    '  .cinr.il  -    the 

Butler    Light.    Heal    8     Motor    I  ompany    holding    invalid 

Latent   No.  I  nted  to  Prof.   Elihu  Thomson  for 

ric  distribution,"  under  date  of    \pril  22, 

'  crcnt 
111    patent    proa   lure  and   litigation    which   hav" 

uint  ami  toward  the  reform  of  which  there  has  been 
so  much  recent  agitation. 

Briefly,  the  patent   in  nation 

oi   a    pair   oi   alternating-current    distributing    mains   with 
transformers    connected    thereto    in    multiple    relation    and 
lary    circuit  rs,   or 

other  devices.  It  covered  the  method  of  alternating-cur- 
rent distribution  at  constant  potential  I  uni- 
versalis employed  in  central  station  practice.  The  date  of 
conception  of  such  a  combination  011  the  part  of  the  pat- 
entee, the  constituent  parts  of  which,  hi  re  not 
new.  was  priot  t  May  16,  1879,  tin  lattei  b<  ing  the  date  of 
application  by  Brush  for  a  patent  winch  anticipated  Thom- 
son's claim  his  application 
1SS5.   and                              iting   his   claims   before   the    Patent 

1    with   Brush.   Hallcck. 
Hunter  ami    Freeman.      \.mong   0 
rhomsi 

d  to  Brush  on 

issued  to  Pi 

No.  210,317,  t'i  Fullei 

1.1    Bright,   an. I    No.    |6ll,    ti  rmandy.   in 

the   same   year    1-   thi 

IK-  Mcritens  in    1878.     The  '  'atcnt 

■ 
favor,  and  !u-  patent 

tin-  dal 

The  ca  en  pend- 
ing bi 

held   ii  thing 

dd  be 

found   in  tl                                                                       >rt   at 

that  time  Wl                                                 'har  others 
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were  doing  and  did  not  amount  to  invention  by  him. 
The  mere  fact  that  he  may  have  made  connec- 
tions which  produced  beneficial  results,  without  there  being 
novelty  in  the  arrangement  of  the  parts,  must  not  be 
deemed  to  be  invention."  The  opinion  held  the  patent 
invalid  by  reason  of  prior  publications,  prior  uses,  lack  of 
novelty  or  invention,  and  furthermore  because  of  the  pat- 
entee's delays  and  laches. 

The  suit  against  the  Butler  Light,  Heat  &  Motor  Com- 
pany was  defended  by  the  Pittsburgh  Transformer  Com- 
pany of  Pittsburgh. 


of  which  Mr.  A.  V.  Hancock  is  alternate  statesman,  will 
hold  its  rejuvenation  during  the  convention.  The  head- 
quarters of  the  Oklahoma  association  and  also  of  the  Jovians 
will  be  the   Skirvin  Hotel. 


Convention  of  the  Southwestern  Electrical  and  Gas 
Association 

The  tentative  program  for  the  convention  of  the  South- 
western Electrical  and  Gas  Association  to  be  held  at  Gal- 
veston, Tex.,  on  May  21,  22,  23  and  24  has  been  announced. 
There  will  be  parallel  morning  and  afternoon  sessions  on 
May  21,  the  papers  being  devoted  exclusively  to  railway 
and  gas  topics.  At  the  morning  and  afternoon  sessions  of 
May  22  the  following  papers  treating  of  electrical  matters 
will  be  presented :  "Erection  and  Protection  of  High- 
Tension  Lines  and  Apparatus,"  "Oil  Engines  for  Light  and. 
Power  Plants  in  Small  Towns  and  Cities,"  "Economical 
Operating  of  Light  and  Power  Plants  in  the  Small  Town," 
and  "The  Proper  Basing  of  Rates  by  Light,  Power,  Gas 
and  Water  Public  Utilities  in  Texas." 

A  general  session  will  be  held  on  the  morning  of  May 
23,  with  a  parallel  session  at  the  same  time  for  accountants. 
At  the  general  session  the  following  papers  are  scheduled 
for  presentation :  "Fire  Prevention  as  Fire  Protection," 
"The  Purification  of  Feed-Water  for  Steam  Boilers,"  and 
the  report  of  the  secretary  on  the  work  accomplished  and 
the  future  value  of  the  secretary's  office.  The  paper  to 
be  presented  at  the  accountants'  session  will  deal  with  the 
necessity  of  a  standard  system  of  accounting  for  the  small 
and  medium-sized  public  utilities  of  Texas.  In  the  after- 
noon of  May  23  the  supply  men's  session  and  entertainment 
will  be  held.  On  the  closing  day  of  the  convention  re- 
ports of  standing  committees  and  temporary  committees 
will  be  read  and  the  election  of  officers  and  standing  com- 
mittees for  1913-14  will  take  place.  The  secretary  of  the 
association  is  Mr.  H.  S.  Cooper,  405  Slaughter  Building. 
Dallas,  Tex. 


Convention  of  the  Oklahoma  Gas,  Electric  and 
Street  Railway  Association 

At  the  annual  convention  of  the  Oklahoma  Gas,  Electric 
and  Street  Railway  Association,  to  be  held  at  Okla- 
homa City  on  May  6,  7  and  8,  the  following  papers  will 
be  presented :  "Compensation  of  Gas  Companies,"  by  Mr. 
W.  J.  Dibbens,  Guthrie;  "Lightning  Arresters,"  by  Mr.  W. 
B.  Clayton,  General  Electric  Company;  "The  'Safety  First' 
Movement,"  by  Mr.  George  W.  Knox,  general  manager 
Oklahoma  Railway  Company ;  "Relation  of  the  Incandes- 
cent Lamp  to  Lighting  Service,"  by  Mr.  J.  W.  Tabb, 
National  Quality  Lamp  Division  of  the  General  Electric 
Company,  Cleveland;  "Solving  the  Small  Power  User's 
Problem,"  by  Mr.  J.  W.  Johnson,  Wagner  Electric  Manu- 
facturing Company.  St.  Louis;  "Electric  Oil  Engines,"  by 
Mr.  J.  W.  Dawley,  treasurer  and  manager  Hugo  Ice  & 
Light  Company;  "Electricity  and  Irrigation  for  Oklahoma 
Farms,"  by  Prof.  H.  B.  Dwight,  University  of  Oklahoma ; 
"Uniform  Accounting,"  by  Mr.  Henry  Wilmerding,  Okla- 
homa Gas  &  Electric  Company;  "Liability  Insurance,"  by 
Mr.  F.  H.  Ellis,  Kansas  City.  Mo. ;  "Legislation  Affect- 
ing Public  Utilities,"  by  Prof.  H.  V.  Bozell,  University  of 
Oklahoma.  Norman,  and  "Gas  Plant  Operation,"  by  Mr. 
W.   H.    Bagely,  Tulsa.     The  Jovian   Order  of   Oklahoma, 


Meeting  of  Arkansas  Public  Utility  Operators 

At  the  annual  meeting  of  the  Arkansas  Association  of 
Public  Utility  Operators,  which  will  be  held  at  Little  Rock 
May  5,  6  and  7,  the  following  papers  will  be  presented : 
"Operation  of  Small  Central  Stations,"  by  Mr.  W.  H. 
Walkup,  superintendent  and  chief  electrician  of  the  Bates- 
ville  Electric  Light  &  Power  Company ;  "Relation  of  Pub- 
lic Utility  Companies  with  the  Public,"  by  Mr.  J.  Walter 
Gillette,  general  manager  of  the  Fort  Smith  Light  &  Trac- 
tion Company;  "Operation  of  Small  Water  Plants,"  by 
Mr.  W.  C.  Maguire,  manager  of  the  Arkadelphia  Electric 
Lighting  Company,  and  Mr.  E.  T.  Reynolds,  superintendent 
cf  the  Camden  Power  Company;  "Benefits  to  Be  Derived 
from  the  Association,"  by  Mrs.  La  Salle  Stoops,  manager 
of  the  Stuttgart  Water  &  Electric  Company;  "Modern 
Practice  on  Feeder  and  Voltage  Regulation,"  by  Mr.  V.  A. 
Hain,  district  regulator  specialist  General  Electric  Com- 
pany, Chicago;  "Effect  of  Tungsten  Lighting  on  Revenue," 
by  Mr.  A.  E.  Main,  superintendent  electrical  department 
Hot  Springs  Railway  Company,  and  "Electric-Light  Ac- 
counting Applied  to  Small  Companies,"  by  Mr.  R.  B. 
Fowles,  auditor  Pine  Bluff  Company. 


Annual  Report  of  General   Electric  Company 

The  twenty-first  annual  report  of  the  General  Electric 
Company,  covering  operations  for  the  year  ended  Dec.  31, 
1 912,  and  including  for  the  first  time  the  business  formerly 
conducted  by  the  Fort  Wayne  Electric  Works,  the  Sprague 
Electric  Company  and  the  National  Electric  Lamp  Com- 
pany, shows  that  the  value  of  the  orders  received  during 
the  year  was  $102,934,788,  while  the  amount  of  sales  billed 
for  the  year  was  $89,182,185.80.  Competition  in  the  sev- 
eral lines  of  business  has  continued  to  increase  with  the 
result  that  the  percentage  of  profit  realized  from  the  sales 
of  apparatus  has  materially  diminished. 

There  was  a  steady  and  nearly  uniform  increase  in  the 
number  of  orders  taken  during  the  year,  which,  exclusive 
of  the  Fort  Wayne,  Sprague  and  National  Electric  depart- 
ments, numbered  466,895.  To  provide  for  the  increasing 
volume  of  business,  the  manufacturing  facilities  of  the  com- 
pany have  been  substantially  enlarged — the  factory  floor 
area  being  now  12,160,000  sq.  ft.  Over  60,000  persons  are 
in  the  employ  of  the  company.  An  expenditure  of  $539,- 
956.93  made  during  the  year  for  the  purchase  of  patents, 
for  applications  and  licenses  under  patents  and  for  miscel- 
laneous patent  expense  has  been  charged  to  profit  and  loss, 
and  the  patent  account  remains  at  $1. 

The  stocks  and  bonds  owned  by  the  company  have  a  par 
value  of  $23,013,764.54  and  are  carried  at  a  book  value  of 
$23,325,070.38  at  Dec.  31,  1912.  The  principal  change  from 
last  year  is  the  transfer  into  the  various  asset  accounts  of 
the  General  Electric  Company  of  its  investment  in  the 
National  Electric  Lamp  Company.  The  book  value  of  cur- 
rent accounts  and  notes  receivable  was  $26,950,244.90  on 
Dec.  31  after  making  ample  provision  for  possible  losses. 
Of  the  accounts  receivable  only  $558,224.92  represents  the 
face  value  of  unsettled  accounts  originating  earlier  than 
Jan.  1,  1912.  From  affiliated  manufacturing  and  selling 
companies  there  was  due  $4,099,062.64,  making  a  total  book 
value  of  all  accounts  and  notes  receivable  of  $31,049,307.54. 
The  book  value  of  all  the  manufacturing  plants  of  the  com- 
pany at  Dec.  31,  1912,  was  $24,556,110.59.  Of  this  $1  rep- 
resents the  value  of  furniture  and  fixtures.  $1  the  value  of 
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j  atterns,  $9,176,985.86  the  value  of  machinery,  and  the  rest 
is  represented  by  real  estate  and  buildings. 

On  July  25  the  issue  of  $60,000,000  forty-year  debenture 
bonds  was  authorized,  and  of  these  $10,000,000  bearing  in- 
terest at  the  rate  of  5  per  cent  per  annum  have  been  sold. 
The  capital  stock  of  the  company  has  been  increased  by 
the  conversion  of  $510,000  of  the  gold  debenture  bonds  of 
1907  and  also  by  the  issue  of  $2,500  of  capital  stock  in 
exchange  for  $3,000  of  the  debentures  of  1892.  A  stock 
dividend  of  30  per  cent  out  of  surplus  was  declared  on 
Oct.  11  for  the  purpose,  it  is  stated,  of  recouping  the  stock- 
holders in  part  for  dividends  passed  or  reduced  during  the 

PROF  IT  AND  1 COMPANY 


Sales  billed  $89,182, 

Co»t  ol      ill  81.074, 

$8,107, 
and   discount,   royalties  and   sundry 

$1,292,224.20 

Income  from  securities  owned   1,241,256.72 

From  increase  in  value  of  securities  of 
companies  owned,  due  to  the  increase  in 
the    surplus    of    those    companies    for    the 

profil      '     iccuritlea  sold    2,469,348.97 

$5,002,829.89 
ds.    .  532.087.18 


185.80 
192.25 


Dividends  paid  

Net  surplus  for  the  year 
Sur]  In       fan     I,    1912    


$12,578, 
6,213 


$6,365, 
29,019, 


736.26 
173.92 


562.34 
892.52 


I    dividend   

.    Dec.   31,    1912 


$35,385, 
23,354, 


454.86 
310.00 


ii  1893  to  1902.  The  capital  stock  of  the  company  on 
Jan.  1,  11)12,  was  $77,335,200,  and  during  the  year  there 
was  issued  in  exchange  for  debentures  $512,500,  beside  a 
Stock  dividend  of  $23,354,300,  making  the  total  capital  stock 
issued  $ioi,2ii2,iHiii.  I  lu  reserve  against  debentun 
$2.(11,166.67  ancl  tne  amount  of  stock  unissued  and  unappro- 
priated is  $3,557,833,33,  making  the  total  authorized  stock 
of  the  company  $105,000,000.  Quarterly  dividends 
rate  of  8  per  cent  per  annum  have  been  paid  during  thi 
year.     A  condensed  profil    i"'1  ml  1-  given  here- 

with, 


Theories  of  Electromagnetic  Radiation 

Addressing  the  Electri  1  lub  of  •  hicago  on  April  17, 
Dr,  R.  A.  Millikan,  professor  of  physics  in  the  University 
<ii  1  hicago,  commented  upon  the  rapidity  with  which  dur- 
ing  the  lasl  threi  results  of  the  must  advanced 

researches   in   the    field   of    the   conduction    of   electricity 
through  gases  have  been  utilized  in  electric  lighting  and 
othei    electrical   industries,     lie  prophesied   im 
operation  during  the  ni  tween  the  research  man 

and  the  engineei  Hi  ced  the  greai  advances  which 
have  been  made  within  the  last  ten  years  in  our  know! 
"i  the  nature  of  the  electric  charge  and  of  the  electric 
current,  bul  declared  that  the  nature  of  electromagnetic 
ion  is  a.s  yel  bul  littlt  undi  ; 
Recent  work  has  well-nigh  demonstrated  the  essential 
identity,  in  all  respects  save  that  of  wave  length,  of  X-raj 
radiation  and  light  or  heal  radiation,  but  at  the  same  time 
11  has  brought  to  light  effects  which  seem  to  be  unite  ir- 
reconcilable wuli  any  theo  r  waves  which  pictures 
the  radiated  energy  as  distributed  uniformly  over  the  wave 
front.  Such  a  sin,  ,•  theory  finds  itself  completer) 
powerless   to   explain    the   now    well-established    fact    thai 

though    both    X-rayS    and    ulna   violet    light    eject    elections 


from  agly    minute    fraction    of    the    molecules 

through    which    they    pa  energy    which    is    im- 

parted   to    the    electrons    which    are    ejected    is   com; 
independent  of  thi  f  the  X-rays  or  of  the  light 

and  is  directly  proportional  to  the  hardness  of  the  X 
or  to  the   frequency  of  the  light. 

While  these  and   other  newly  discovered   effects   which 
were  discussed  do  not  seem  to  Dr.  Millikan  to  poin: 
return  to  the  abandoned  corpuscular  •  lectromag- 

netic    radiation,   the   lecturer   thinks   that   they   do   seem   to 
indical  way  must  be  found  to  reconcile  the  long 

familiar  properties  of  ■  such  as  the  properties 

of    interference,    polarization,    etc.,    with    the    property    of 
trail  si  .1  jy  in  bundl.  inch  maintain  the 

same  intensity  along  the  n  no  matter  what 

the  distance  from  the  source  1  -  of  the 

recent  work  of  the  phy  to  indicate  that   .. 

on  the  verge  of  learning  more  than  wc  have  hitherto  known 
about    the    nature   of    that    n  reticle,    con. 

called    the    ether,    which    transmits    electromagnetic 
through  space.     So  far  we  know  nothing   .  nit  it 

save  that  it  is  the  carrier  of  electromagn<  • 


Annual  Banquel  of  Engineers  a!  Boston 

fourth  annual  banquet  of  the  Bost    •  of  the 

ican   Institute  of    Electric    Engineers,   the   Amei 
tj   of  Mechanical  I  ngineers  and  thi  -  iciety 

held   at    the    Bosl  lb  on 

April  20.  the  guest  of  honor  being  Prof.  Ira  \ 

id     Qnivers  ent-elect    of    the     Worcester 

Polytechnic  Institute.  The  speakers,  all  of  whom  em- 
phasized the  growing  importance  of  technical  education 
and    the    rising   standards    of   the    ■ 

were    President    Lowell    .if    Harvard    Uni  --.dent 

Maclaurin  of  the  Massachusetts  Institute  of  Technology. 
Dr.  Mollis,  II, ,n.  1  harles  ' '..  Washburn.  Acting  President 
W.    I..    Hooper   of    Tul  rancis 

C.  Bowles  and  Mr.  Mattl  ish,  second  vice-president 

of  the  Boston  Elevated  Railway  Company.  The  toast- 
master  was  Mr    lames  W.  Rollins,  Ir. 


Convention  of  Mississippi  Electric   taBoeiation 

I  he   fifth    annual   convention   of   the   M: 
held  at   Nal 
23.     I '  ntion    met 

April  21   and  embarked  on  a  river 

I  lie    op<  nil  eld    on    the  The 

addre-  it.    Mr.   R.  '.recn- 

ville.    was     I 

heating  and  met<  • 

made   by    tl 

sembled   in   thai   city   on    \: 

entitli 

if   Meridian,      I  he  a  it.  1 

to    reports    ,.1     ,-,  ■mm:: 

mittees  on  membership,  insurance  and  | 

the  follow 
by  Mr.  I 
Mc\\ 

I  amp 

follow  - 

presid 

urer,   Mr  hcz.     The  conve- 

with  a  banqui  Motel. 
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Convention  of  Iowa  Electrical  Association 

Meeting  as  a  section  of  the  National  Electric  Light 
Association  for  the  first  time,  the  Iowa  Electrical  Associ- 
ation held  its  thirteenth  annual  convention  at  Waterloo, 
Iowa,  on  April  23  and  24.  The  sessions  were  held  in  the 
new  building  of  the  Citizens'  Gas  &  Electric  Company,  the 
main  floor  of  which  was  given  over  to  exhibits.  Mr.  W. 
H.  Thomson,  Jr.,  general  manager  of  the  Des  Moines 
Electric  Company  and  president  of  the  association,  opened 
the  convention  with  his  address,  in  which  he  enumerated 
several  advantages  to  be  derived  from  being  affiliated  with 
the  N.  E.  L.  A.  He  said  also  that  the  public  and  the  cor- 
poration can  best  be  protected  by  a  utilities  commission 
consisting  of  men  of  the  same  caliber  as  supreme  court 
judges.  Instead  of  five  men  each  of  whom  draws  a  salary 
of  $3,000  a  year,  Mr.  Thomson  believes  that  better  results 
would  be  obtained  with  three  men  drawing  a  salary  of 
$5,000  a  year.  The  smaller  electrical  companies,  not  being 
considered  as  octopuses,  and  being  thereby  better  fitted  to 
mold  public  opinion  than  the  larger  corporations,  were  con- 
sidered to  be  very  desirable  members  of  the  association  by 
Mr.  Thomson. 

Mr.  H.  E.  Kiester,  president  of  the  Town  Criers'  Club 
of  Waterloo,  delivered  an  address  of  welcome  to  which  Mr. 
H.  C.  Blackwell,  of  Davenport,  responded.  The  remainder 
of  the  morning  session  was  taken  up  with  routine  business. 

As  is  customary  each  year,  the  Iowa  Electrical  Asso- 
ciation selects  the  next  year's  meeting  place  and  awaits  an 
indorsement  by  the  Iowa  Street  &  Interurban  Railway 
Association  in  order  that  the  two  conventions  may  be  held 
at  the  same  place  and  overlap.  On  the  invitation  of  the 
Commercial  Club  of  Cedar  Rapids,  both  associations  will 
meet  in  that  city  next  year. 

The  reports  of  several  committees  were  submitted  at  the 
afternoon  session.  Mr.  T.  A.  Fish,  chairman  of  the  com- 
mittee on  grounded  secondaries,  said  that  the  N.  E.  L.  A. 
report  on  that  subject  could  hardly  be  improved.  A  driven 
pipe  not  having  more  than  12  ohms  resistance  to  ground 
is  considered  the  best  medium  except  where  connections 
can  be  made  with  a  water  main. 

Motor  Load 
"Off-Peak  Possibilities"  was  the  title  of  the  paper  deliv- 
ered by  Mr.  C.  W.  Drake,  of  the  Westinghouse  Electric  & 
Manufacturing  Company.  Several  interesting  figures  com- 
paring the  motor  load  of  a  manufacturing  state  with  that 
of  Iowa,  an  agricultural  state,  were  given.  The  population 
per  horsepower  in  Iowa  is  fourteen,  while  in  Rhode 
Island  it  is  two.  On  a  basis  of  1  hp  per  sq.  mile  these  same 
states  have  3  and  212.  Iowa  compares  with  the  average 
state,  however,  in  having  12  per  cent  of  the  total  primary 
horse-power   connected   to  central   stations. 

Discussion 
A    short   discussion    followed    in    which    Messrs.    W.    J 
Young,  R.  E.  Lee,  W.  H.  Thomson  and  H.  C.  Blackwell 
took  part.    The  main  topic  discussed  was  how  to  keep  cer- 
tain  consumers  off   the   peak. 

Welfare  Work 

Mr.  E.  M.  Walker,  of  Dubuque,  read  a  paper  on  welfare 
work  for  employees,  in  which  he  said  that  the  movement 
cannot  help  but  result  in  mutual  benefit.  Maximum  effi- 
ciency can  result  only  when  there  is  a  humane  bond  be- 
tween master  and  worker.  Different  forms  of  welfare 
work,  such  as  club  rooms,  mutual  benefit  funds  and  pension 
lists,  have  been  successfully  practised.  Investment  clubs 
offering  opportunities  to  employees  for  obtaining  increased 
profits  on  their  savings  have  met  with  success  in  several 
instances.  Co-operative  buying  of  all  necessities  of  life 
lias  lowered  the  living  expense  of  employees  in  large  cities. 
Discussion 

In  the  discussion  which   followed  Mr.  Thomson  told  of 


a  practice  instituted  in  Des  Moines  recently  whereby  any 
grievance  or  question  which  an  employee  wished  to  take 
up  with  the  general  manager  is  handled  through  a  question 
box.  The  need  of  such  a  system  is  evident  as  the  growth 
in  population  in  many  of  the  cities  has  prevented  the  inti- 
mate contact  of  employer  with  employee.  Mr.  Blackwell 
said  that  the  People's  Light  Company,  of  Davenport,  has 
conducted  bi-weekly  meetings  for  department  heads  and 
monthly  meetings  for  employees,  the  purpose  of  which  is 
to  familiarize  those  present  with  the  manner  in  which  busi- 
ness is  conducted.  Messrs.  Austin  Burt  and  H.  W.  Garner 
also  took  part  in  the  discussion. 

Facts    and    Factors 

Mr.  Austin  Burt's  report  on  facts  and  factors  was  read 
at  the  morning  session  on  April  24  by  Mr.  I.  L.  Craig.  It 
consisted  of  tabulated  data  compiled  from  reports  sent  in 
by  central-station  companies  from  thirty-eight  towns  in 
Iowa  having  from  750  to  90,000  population. 

This  coming  year  advantage  will  be  taken  of  the  offers 
made  by  Professor  Fish,  of  the  Iowa  State  College  at  Ames, 
to  send  representatives  to  central  stations  in  Iowa  to  obtain 
data  for  the  committee  on  facts  and  factors.  It  is  hoped 
that  by  personal  interviews  some  of  the  erratic  figures 
hitherto  obtained  by  mail  will  be  eliminated. 

Feeder  and  Voltage  Regulation 
Mr.  V.  A.  Hain,  of  the  General  Electric  Company,  read 
a  paper  on  modern  practice  on  feeder  and  voltage  regula- 
tion, which  was  accompanied  by  pictures  and  curves.  The 
effect  of  change  of  voltage  on  the  candle-power  and  energy 
consumption  of  carbon  and  tungsten  lamps  was  shown  in 
figures  and  graphically.  Poor  regulation  causes  dissatis- 
faction on  the  part  of  the  consumer  and  means  a  loss  in 
revenue  to  the  system.  While  a  motor  will  ordinarily  ad- 
just itself  to  changes  in  voltage  and  carry  the  load,  yet  it 
means  a  higher  PR  loss  through  the  whole  system.  Mews 
and  wiring  diagrams  showing  connections  of  switch-type, 
induction-type  and  outdoor-type  voltage  regulators  accom- 
panied the  lecture.  Figures  on  the  saving  in  feeder  con- 
ductors when  regulators  are  used  were  given. 

Discussion 

Mr.  Austin  Burt,  general  manager  of  the  Citizens'  Gas 
&  Electric  Company,  of  Waterloo,  gave  a  description  of 
the  company's  power  plant  and  substations,  in  which  re- 
markable results  are  being  obtained  with  regulators  in  the 
primary  circuit  of  a  four-wire,  delta-connected,  grounded- 
secondary  distribution  system. 

Line  Extensions  in  Rural  Districts 

A  paper  on  factors  determining  rural  line  extensions  was 
read  by  Mr.  J.  M.  Drabelle,  of  Cedar  Rapids,  who  said  that 
the  development  of  rural  transmission  lines  will  progress 
much  more  rapidly  when  reliable  and  cheaper  high-tension 
apparatus  is  put  on  the  market.  On  account  of  the  high 
initial  investment  required  for  high  voltages,  Mr.  Drabelle 
believes  that  6600  volts  is  the  limiting  tension  for  any  rural 
distribution  line.  He  gave  the  cost  of  constructing  pole 
lines  and  stringing  wires  for  2300-volt  to  6600-volt  systems 
as  being  from  $325  to  $425  per  mile.  The  density  of  popu- 
lation being  a  major  factor  in  line  extensions,  at  least  one 
customer  per  half  mile  should  be  obtained.  For  strictly 
rural  service  he  advised  having  farmers  construct  their 
own  lines.  Where  electricity  is  to  be  transmitted  to  a  dis- 
tant point,  he  felt  it  best  to  build  the  line  first  and  canvass 
the  farmers  along  the  route  later.  A  form  of  contract  used 
by  the  Cedar  Rapids  &  Iowa  City  Railway  &  Light  Com- 
pany for  this  service  was  read. 

High-Tension  Transmission  Lines 

The  paper  read  by  Mr.  H.  W.  Garner,  general  manager 
of  the  Oskaloosa  Traction  &  Light  Company,  of  Oskaloosa, 
was  on  the  detail  and  design  of  high-tension  transmission 
lines.    The  paper  consisted  of  a  resume  of  the  present  types 
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of  line  construction  in    Iowa.  of  UaiiMii] --inn 

line  construction  and  the  actual  cost  of  a  11,000-volt  steel 
pole  line  being  given.    The  style  and  struction  ol 

small  lines  should  to  a  certain  extent  depend  on  the  prob- 
able amount  of  revenui  obtainable  from  the  localities  sup- 
plied. For  lines  radiating  En  lity  to  other 
small  towns,  Mr.  Garner  advised  the  us<  n-pole, 
single-phase  lines  at   prii  1 

per  mile  c plete.     I  or  lines  radiating  from  large  central 

stations   to   various    localities   with 

he  advised  the  most   sturdy  type  oi 

by  every  device  which  will  aid  in  giving  reliabli 

An    11,000-volt,    three-phase    line    running    from    (  >ska- 
loosa  to  New  Sharon  on  steel  tripartite  poles  a  dista 

16  miles   was   constructed   by    Mr.    Garner    in    [912.      The 
average  cost  of  construction  was  $982  per  mile 
Mr.  Rufus  !•'..  I.ec,  general  manager  ol   thi 

Light  Company,  of  Clarinda,  spoke  on  the  'Ni.nl-  ol  opera 
tiou  and  maintenance  of  high-tension  transmission  hues.  To 

I'M     ,ni      hurt-circuits  on  lines,  he   said  th  which 

are  close  enough  to  the  line  i"  cau       trouble  should  be  cut 

down.     When   this  is  nol    pos   ibli    the   line   should   he   run 

above  them.     Grading   should  be 

ilonr  u  net e  |n  act icable  to  prevent 

strain  on  tin    u  ires     \\  hei '    ■ 

tra   safeguard   is  desired,   as   over 

highways  and  railroads,  the  spans 

should  be  made  shorl  and  1  if  ex 

tra-heavy  wire  double-tied   to   in 

sulators.    In  order  to  locate  trou- 
ble along  transmission  [in 

better  way  than  when  it  is  report- 
ed by  fanners,  he  advised  having 
blueprints  made  showing  tin  re 
lation  of  th<-  line  tn  tin  adjoining 
farms,  t » 1 1  a  [3,200  1  "It  trans- 
mission line  built  li\  him  23,000 
volt  insulators  are  USed  as  an  ad- 
ditional precaution  against  light 
nine,,   anil    in    tying    line    wires   on 

insulators  two  sets  "i  Buffalo 
grips  are  used  to  avoid  breaks 
due  to  nicks  in  hard-drawn  cop 
pei  1 1  inductoi  W  hei  e  I  h<  re  art 
several  fairly  well  populated  in 
nil  districts  close  together  along- 
side of  a  high-tension  transmis- 
sion line,  Mr.  I.ee  suggested  run- 
ning a  2300-Volt  line  parallel  to 
the  main  line  and  feeding  it   from 

the  center  each  way  with  standard  transform*  1  s.      Each  rural 
district  can  then  be  supplied  with  electricit)   from  thi 
volt  Ime  through  standard  instead  ol    special  transformers. 

1  lata  wei  e  ,u>\  en  on  the f  constructing  a 

east  from  l  larinda  on  steel  ti  ipai  t  it  crete. 

An  avi  w as  expended  on  the  hrst  15 

miles  ni   the  hue  and  $800  pei   mil<    on  the  last   17  miles. 
Long  haulage  of  poles  and  construction   supplii 
account   for  the  increased  cost  on  the  latter. 

Discussion 

The    extent    of   the    liability    ot    companies    transmitting 
high-voltage   electricity   as   regards   telephonic   disturbance 

was  the  Subject  Of  the  discussion  which  followed  It  was 
held   that    telephoni    I  must    show   modern   lini 

struction  before  th.   tran  impam  is  liable  foT  any 

disturbance      Mr     Lei    said   that    his  con 
moving  a  telephone  line  half  a  mile  awaj  to  avoid  disturb- 
Mr    Drabelle   believed   it   sufficient   to  have  lighting 

and  telephone  lines  on  opposite  sides  ol  the  1 

Mr.  Tec  claimed  that  it   is  profitable    to  extend    1 
or  S  miles  to  supply  500  people    with  electricity  in  case  a 
ten-yeat   contract    foi    street  lighting  in  the  district     . 


the  extension.     Ht  also  believed  thai  the 
ciation  should  suggest  the  voltage  above  which  insulation 
should  not  be  required  on  high-tension  In 

oAKDS 

Prof.  A.  II.  lord-  paper  <•:.  th<  equipment  of  switch- 
boards for  paralli  com- 
panied  by  vector  effect  of  changes 
in  field  excitation  on  A  diagram  of  a 
switchboard  for  parallel  operation  which  Pro- 
fessor Ford  recommended  for  both  large  and  small  stations 

SSIUH 

In  the  discussion  Mr.   McMillen  spoke  of  replacing  the 
factor  metei   '  .   a  meter  which  could  indicate  either 
the  power  reading  <<x  the  wattless  component  of  the  p 
Mr.   Drabelli  one  ammeter  which  could  be 

thrown   into   any   pi 

At  the  executive  meeting  which  followed  this  discussion 
Messrs.  A    I.    Dodd,  ot  Lee, 

of   Garinda,   were   announced   as 
being 

lent    re- 
rctary 
and  manager  of  the  '  liar 

I  leal    1  ompanj    and    i» 

aolders. 

Previou  -  which 

Com  pan)    he    was    connected    will 
the     111"  Railroad 

t  Wat- 
nd   W.    V.  Mall,  of   Belle 
I  Maine,   were   re-elect 
and    treasurer    respectively       Two 
nadc  in  tin 

\      D. 
i|   Keokuk,  and  F  I 

.  ;-ril    23   those 
attending  n    were 

taken     for     an     automobile     ride 

In  th,  : 

the  as 

Electric  I  ompany    at   a   the.,;  \fter  the  theater 

practical!)    everyone   atti  held   in   the  new 

building    which    tl  I    con- 

structed. 

(  >n   April  24  two  nttcrurha: 
balls   X     Norther: 
all  attending  the  com  .  ntii  in  v 

Hurt  pi 

Mr.    I     \ 
(  onip: 

membi 

was  similai   I 

on    March    I 

I  'n     th. 

part) 

Keo- 
kuk   ! 
crating 
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Pittsburgh  Meeting  A.  I.  E.  E. 

The  account  published  last  week  of  the  Pittsburgh  meet- 
ing of  the  American  Institute  of  Electrical  Engineers  gave 
a  summary  of  the  proceedings  up  to  the  afternoon  session 
on  April  1 8.  The  remaining  papers  and  discussions  of  the 
meeting  are  given  in  abstract  below. 

Central-Station   Energy  for  Mines 

According  to  the  author,  Mr.  J.  S.  Jenks,  central-station 
service  has  been  very  greatly  handicapped  for  use  in  mines 
by  the  prejudice  of  mine  inspectors  and  by  engineers  who 
maintain  it  is  not  reliable  and  is  more  dangerous  and  more 
costly  than  other  forms  of  energy.  It  requires  a  period 
of  years  to  demonstrate  the  reliability  of  central-station 
service  to  them,  and  even  after  the  operators  are  con- 
vinced the  inspectors  often  prohibit  its  use  for  one  reason 
or  another. 

After  describing  his  company's  early  installations,  Mr. 
Jenks  said  the  West  Penn  system  has  now  seventy-six  coal 
mines  on  its  lines  with  an  aggregate  load  of  14,831  hp  and 
is  at  present  connecting  ten  installations  with  a  total  of 
5701  hp,  making  a  total  of  20,532  hp.  Mr.  Jenks  hopes  soon 
to  have  30,000  hp  of  coal-mining  load  on  the  company's 
lines. 

Characteristics  of  Substation   Loads  at  the  Anthra- 
cite Collieries  of  the  Lackawanna  Railroad 

A  series  of  tests  were  made  by  Messrs.  H.  M.  Warren 
and  A.  S.  Beisecker  on  the  substations  which  supply  energy 
to  the  direct-current  machinery  in  the  mines  of  the  Lacka- 
wanna Railroad,  and  the  details  appear  in  their  paper.  Fif- 
teen of  the  substations,  varying  in  size  from  150  kw  to  700 
kw,  were  covered.  Following  a  short  description  of  the 
substation  equipment  and  of  the  various  classes  of  ma- 
chinery operated  with  it,  there  is  given  an  explanation  of 
the  method  and  scope  of  the  tests.  The  variations  in  di- 
versity and  load  factors  were  studied  particularly,  and  the 
results  of  the  tests  along  these  lines  are  summed  up  in  three 
sets  of  curves,  showing  relative  variations  for  fixed  periods. 
The  economic  significance  of  the  tests  is  brought  out. 
From  their  observations  the  authors  advise  in  general 
against  the  installation  for  this  class  of  work  of  a  converter 
smaller  than  200  kw  and  state  further  that,  in  case  there 
is  a  probability  of- the  load  growing  rapidly,  a  300-kw  unit 
will  be  cheaper  eventually.  They  also  say  that,  even  though 
the  initial  cost  may  be  greater,  the  installation  of  a  motor- 
generator  set  instead  of  a  converter  will  often  work  out 
advantageously  in  the  long  run,  owing  to  improvement  of 
the  power-factor  and  of  both  the  alternating-current  and 
direct-current  voltage  regulation. 

Discussion 

In  the  discussion  of  the  last  paper  Mr.  Bright  stated 
that  the  integrated  peak  and  not  the  block  peak  was  the 
proper  one  for  determining  the  fixed  charge. 

Mr.  Thomas  thought  there  should  be  a  common  basis  of 
understanding  of  the  proper  definition  of  load-factor,  thus 
eliminating  the  trouble  of  changing  from  one  definition  to 
another. 

Mr.  Clayton  said,  in  referring  to  Mr.  Beers'  paper,  that 
.1  mine  with  a  load-factor  of  50  per  cent  secured  energy  at 
a  cost  of  0.008  per  kw-hr.,  whereas  had  the  load-factor 
been  20  per  cent  the  cost  would  have  been  1.8  cents,  and  if 
the  load-factor  had  been  15  per  cent  the  cost  would  have 
been  2.4  cents  per  kw-hr.,  assuming  in  these  figures  43,800 
kw-hr.  A  load-factor  even  of  20  per  cent  would  hardly  be 
secured  in  an  average  installation  in  Illinois,  and  he  be- 
lieved that  the  publication  of  such  costs  was  likely  to  create 
a  wrong  impression  unless  the  load-factor  was  given  at  the 
same  time. 

Mr.  Pen  Dell  said  load-factor  is  the  ratio  of  the  average 
load  for  twenty-four  hours  to  the  maximum  demand,  which 
later  may  extend  over  a  period  of  five  minutes  or  an  hour. 


A  load-factor  of  40  per  cent  on  a  five-minute  peak  would 
ieci  me  85  per  cent  on  a  thirty-minute  peak.  Some  con- 
tracts are  based  on  a  peak  of  one  duration  and  some  on  a 
I'll  ni  another,  but  the  formula  remains  the  same  and  has 
nothing  whatever  to  do  with  the  size  of  the  installation. 
I  he  integrated  peak  is  the  only  proper  one  for  determining 
maximum  demand.  Peaks  of  five,  fifteen,  thirty  and  sixty 
minutes  are  all  in  common  use,  each  one  for  a  specific 
service,  the  last  one  being  used  for  large  interurban  rail- 
ways and  similar  service. 

Chairman  Wood  said  he  was  not  surprised  that  the  coal 
operator  was  often  dubious  about  the  rates  and  would  not 
blame  him  if  he  insisted  on  a  rate  based  on  a  ton  of  coal 
mined. 

Mr.  Lincoln  called  attention  to  the  one-minute  peak,  in 
addition  to  those  mentioned,  used  by  the  Niagara,  Lockport 
&  Ontario  Power  Company.  He  believed  load-factor  is  a 
function  of  the  load  and  equals  the  average  kilowatt-hours 
divided  by  the  kilowatts  integrated  over  any  given  time 
and  not  restricted  to  any  period  of  time. 

Mr.  Pen  Dell  did  not  agree  with  the  chairman  on  the 
proposition  to  base  price  of  energy  on  the  tonnage  of  coal, 
as  it  placed  all  the  risk  for  inefficient  operation  of  the  mine 
on  the  central  station.  The  company  with  which  he  is  con- 
nected (the  Public  Service  Company  of  Northern  Illinois') 
takes  customers  on  a  basis  of  75  per  cent  power-factor. 
The  operating  department  had  suggested  the  use  of 
synchronous  machines  for  mine  customers  to  boost  the 
power-factor,  but  the  commercial  department  had  objected, 
owing  to  complications,  and  claimed  that  if  the  company 
wanted  to  correct  power-factor  it  could  put  machines  in  its 
own  plants.  He  described  an  instrument  for  measuring  the 
peak  which  makes  use  of  a  clock  set  to  indicate  the  time  and 
which  automatically  stamps  the  value  of  the  peak  through 
a  typewriter  ribbon.  He  formerly  used  graphic  meters 
but  took  them  out  on  account  of  the  too  close  reading  neces- 
sary where  large  values  are  involved. 

Electricity    as    Applied    to    Mines    from    a    Practical 
Standpoint 

Judging  from  the  applause  it  received  and  the  laughter  it 
created,  perhaps  the  most  interesting  paper,  in  many  ways, 
of  the  meeting  was  that  presented  at  the  opening  of  the 
Saturday  session  by  its  author,  Mr.  J.  W.  Hopwood. 

The  author  said  that  the  location  of  the  mine  had  a  great 
influence  on  the  quality  of  labor  employed.  It  was  generally 
in  an  out-of-the-way  place,  possessing  no  community  bene- 
fits, and  consequently  men  were  averse  to  living  there.  He 
was  of  the  opinion  that  central-station  service  would  tend 
to  improve  this.  He  has  seen  power  houses  at  mines  in 
all  conditions.  The  generating  equipment  is  usually  placed 
near  the  mine  on  account  of  cheap  coal  transportation,  and 
the  engine  equipment  is  nearly  always  single-cylinder,  non- 
condensing,  a  compound  or  condensing  engine  being  a 
rarity.  Future  growth  is  provided  for  occasionally  by  leav- 
ing room  for  another  engine.  Further  than  this  nothing  is 
done.  All  temporary  work  done  around  a  mine  generally 
becomes  permanent ;  no  reports  are  kept,  no  indicators  are 
owned  or  used,  and  a  graphic  record  of  the  load  on  is  an 
unknown  quantity.  It  is  no  uncommon  sight  to  find  an  en- 
gine running  along  with  a  piston  ring  broken  into  three  or 
four  pieces.  A  mine  boiler  house  is  usually  synonomous 
with  trouble,  worry  and  insomnia.  The  feed-water  heaters 
are  usually  too  small,  insufficient  draft  is  provided  and  no 
tests  are  ever  made.  In  fact,  as  long  as  the  fires  burn  fairly 
well,  water  is  forced  in,  some  steam  is  got  out  and  the 
walls  stand  up  it  is  considered  all  right.  Repairs  are  made 
only  when  necessary  to  keep  things  going.  The  transmis- 
sion of  energy  is  the  most  important  item,  Mr.  Hopwood 
said,  and  many  troubles  are  due  to  an  inefficient  transmis- 
sion, particularly  to  excessive  drop:  Equipments  designed 
for  250  volts  often  are  working  on  75  volts.  Armature  re- 
pairs are  consequently  excessive,  the  author  having  seen  as 
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in. my  as  fifteen  armatures  taken  from  a  mine  at  one  time. 
This  inefficiency  in  electrical  operation  reacts  on  all  other 
forms  of  energy  around  the  mine.  Jt  produces  slow  speed 
oi  haulage  which  reduces  tonnage,  causes  breakdowns,  de- 
lays operation  of  the  mine,  and  the  m<  n  operate  at  about  30 
per  cent  efficiency.  Central-station  energy,  while  not  by 
any  means  a  panacea  for  these  ills,  will  greatly  alleviate 
them  because  of  its  many  advantages.     II  d  that, 

as  pumps  usually  run  only  at  night,  an  alternating-current 
motor  might  be  used  to  drive  them  and  to  drive  a  direct- 
current  generator  in  the  daytime.     The  author 
the    inaccessibility    of    mine    locomo  purposes    of 

repair. 

ussion 

Mr.  Bright  in  discussing  Mr.   Hop  id  thai 

the  small  mine  often  could  not  afford  to  pa  rt  en- 

gineering service. 

Mr.  N.  W.  Stover  suggested  that  the  mines  committee  se- 
cure the  adoption  of  standards  for  mines,  especially  re- 
garding gages  and  heights  of  trolleys.  Further  discussion 
brought  out  the  fact  that  central-station  engineering  service 
to  be  of  real  service  must  be  based  on  actual  km 
mine  work.  Many  good  engineers  fail  because  they  are 
mil  aware  of  the  actual  condition     foi  make 

'  1 1  mmendations.     All  a]     ■  indard 

so  as  to  facilitate  repairs.  Comparing  a  rotary  and  a  motor- 
alor  set,  the  former  is  more  efficient  by  10  per  cent, 
hut  this  should  be  based  on  50  per  cent  load.  If  the  former 
drops  its  voltage  owing  to  drop  in  speed,  etc.,  it  loses  that 
to  per  cent  advantage.  The  motor-generator  compounded 
from  250  volts  to  275  volts  has  proved  quite  successful. 
Mr.  Riesecker  stated  that  the  Delaware,  Lackawai 
Western  plant  had  30,000  hp  connected  and  twenty-five 
1I1  :  lima  .  Troubles  there  with  low  voltage  were  due 
mostly  to  a  drop  between  substation  and  locomotive  caused 
by  poor  bonding.     To  correct  this  the  con  paral 

leled  the  track  with  steel  rope,  disi 
and  cross-bonded  to  the  track  with  it,      I  he  com]   1 
perience  with  two  three-wire  en  very  un- 

Wire   in   conduit   is  to   be   avoided    in    mine 
work,  he  said,  as  sulphur  water  atlaeks  the  pipe  and 

comb:  it.  Likewise  his  experience  with  rotaries  in  the 
mines  has  not  been  good.     I  hi  nous,  in  bis 

n  ill.    mine      His  company  uses  fla: 
pounded  machines. 

Chairman  Wood  believes  all  mine  people  agree  thai 
stations   should   not   he  placed   in   the   mine,      II. 
favor  of  limiting  the  potential  of  circuit--   in   mines  I 
volts 

Mining  Loa Sta  hons 

Messrs.  W.  Sykes  and  G.  Bright  givi  in  thi    pa 
prehensive  outline  both  ol  the  variou    ap  I  elec- 

1 1    in  mine  opei  ation  and  the  ]  for  fixing 

rati     for  such  service.    In  gem  upply  to  a 

mine  is  used   in  haulage,   hoisting.   Vi  Itting, 

pumping,  tipple  or  breaker  operation  machine  and  black- 
smith shop  dri\  e,  and  lighting  \  1  1  uli  1  load 
i--  \ ery  ragged,  as  to  bol h  pi ■ .  'or,  a 
deal  depending  on  the  character  of  the  converting 
apparatus  used      A   hoisting                         apt   to  be 

1  ion  depending  on  the  nature 
and  1  \ieni  of  the  hoistini    d  ["he  ventilal 

■  ■•  the  load  factor  and  regulation  but  not 
the  pov  While  the  load  factor  of  a  single 

cutting  machine  is  low,  where  there  are  .1  number  supplied 

ombined  load-factor  is  fairly  high.    The  pumping 
greatl)    increases  r  the  mine  bi  1 

ol   its  even  and  continuous  character.     The  load  factor  is 

ind  the  power-factor  pOoi  on  tipple  01  br<  '■  ervice. 
Both  the  machines  and  blacksmith  shop  drive  and  the  light- 
ing take  so  little  of  the  total  energy  that  they  >\^  not 
materially  affect  the  combined  load  factor  or  power  factor 


tor  the  mine  as  a  whole.  A  :omparison  is  then  drawn  be- 
tween the  "flat  rate,"  "maximum  demand"  and  "combined 
flat  rate  and  fixed  charge"  systems  of  determining  rates 
and  the  advantage,  and  disadvantages  of  each  are  explained. 
The  methods  of  measurement  for  use  with  these  different 
systems  are  touched  upon  and  the  effects  of  power-factor, 
factor  and  diversity-factor  on  the  rates  considered. 
I  he  paper  closes  with  suggestions  as  to  the  items  to  be 
included    in    a   contract    for   supplying   el  r    for 

mining 

n  tsion 

Mr.  Lincoln  said  the  ideal  rate  should  take  into  account 
load-factor,  power- factor,  quantity  and  time  of  peak,  should 
ily  measured  and.  furthermore,  easily  explained  to  the 
customer.     However,  the  best  that  can  be  done  is  to  effect 
e  on  the  points  over  which  differences  occur. 
rate   should   depend   on    the   maximum   demand    plus 
kilowi  nsumed,   and  should  also  take   into  con- 

tain the  power  factor  of  the  load. 
Mi     S     urn,    who    is   connected   with   a   plant   ha\ ; 
rating  of  40,000  kw,  the  output  of  which  is  used  chiefly 
in  mines,  said  he  tried  to     •cur'-  an   ■  -    such 

nging    from    0    kw    to   300    kw    the 
peak-load  limitation  is  five  minutes  and  the  circuit-breaker 
al  too  per  cent  rw  the 

peak-load  limitation  is  ten  minutes  and  the  circuit-breaker 
-  loads  over  500  kw  the 
peak  limitation  is  ten  minutes  and  the  circuit-breaker  is  set 
at    50    per    cent  ly    this    means    practically    all 

classes  of  service  are  covered.    The  speaker  quoted  several 
mem    charges    with    the    resulting 
;>rovc    of    undcr- 
I   substations,   but   advocates  their  relocation,  which 
has  been  the  policy  of  his  company  in  securing  mine  busi- 
ness.    Two  locomotives,  he  said,  with  proper  voltage,  can 
re   work  than  three  at   ordinary   mine  voltage.      His 
company  uses  one  form  of  standard  contract  in  which  the 
$12  per  kw,  phis   j  ' ;.  cent  per  kw-hr.,  subject 
to  discounts  in  steps  of  at.     This  is  equivalent 

m  1.35  cents  to  0.006  cent  per  kw-hr.  on  a  consump- 
of   from    10.000  kw-hr.  to  30,000  kw-hr.      His  company 
elieving   the   oper 
want   reliable   service   and  not   chc.v 
is  operating  at  4  ;  ind  no  effort  has  been  made 

Mr.  Swann  believed  a  mine  load  to  be  an  alternating- 
current  gh  the  mine  be  equipped  with 
direct  current.  Mr.  Bi  that  where  the  name- 
letermine  the  fixed  charge  it  places 
a  burden  01 
up  to  its  full 

Mr.   S.  B  V  .  who  has  m 

particular    Study    1 
glad  ci  plus 

lid  the  only  fair  v. 

the  prime  mover. 

than    the    lal 

the  followin  ;■.,  which  In    I 

fully  si 

put  in  the  equipmi 

that  time  tl  • 
nd  with  tb. 

-.t   he 
paid   for  it  at   first. 

Poll 
and  several  pertinent  qt 

ne  member  qualifie 
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Interest  of  Minority  Stockholders  in  Public  Utilities 
to  Be  Established 

A  suit  recently  filed  in  the  Superior  Court  of  Cook 
County,  Illinois,  is  of  unusual  interest  because  it  strikes  at 
the  fundamental  relationships  between  the  parent  Bell 
Telephone  Company  and  its  subsidiaries  which  our  readers 
will  recall  have  been  the  subject  of  recent  investigations 
by  the  federal  Department  of  Justice.  This  department 
turned  over  its  findings  to  the  Interstate  Commerce  Com- 
mission, which,  it  is  understood,  will  conduct  a  complete 
investigation  on  its  own  account.  The  present  suit  is  one  in 
equity  against  the  Central  Union  Telephone  Company,  the 
Chicago  Telephone  Company,  the  American  Telephone  & 
Telegraph  Company  and  certain  individuals,  William  A. 
Read,  Charles  J.  Spencer  and  Charles  G.  Foster,  as  com- 
plainants, the  latter  being  stockholders  of  the  Central  Union 
Telephone  Company  and  holding  a  minority  interest  therein. 
The  bill  of  complaint  asked  for  an  injunction  against  the 
Central  Union  Telephone  Company  and  the  appointment  of 
a  receiver,  on  the  basis  of  certain  allegations  set  forth  in 
much  detail  in  the  complaint.  The  immediate  cause  of  this 
action  on  the  part  of  the  complainants  was  the  alleged  in- 
tention of  the  board  of  directors  and  the  officers  of  the 
Central  Union  Telephone  Company  to  dismember  the  prop- 
erty of  that  company,  which  is  situated  in  the  States  of 
Ohio,  Indiana  and  Illinois,  and  dispose  of  the  plant  in 
return  for  certain  outstanding  6  per  cent  demand  notes  held 
by  the  American  Telephone  &  Telegraph  Company  and  the 
Central  Union  Company,  amounting  to  $32,000,000. 

It  is  set  forth  in  the  complaint  that  the  Central  Union 
Company  was  one  of  the  original  subsidiaries  of  the  Bell 
system  and  was  organized  in  1883  to  do  business  in  Ohio, 
Indiana  and  Illinois,  with  the  exception  of  certain  counties, 
which  included  among  other  places  the  cities  of  Chicago, 
Cleveland  and  Cincinnati.  The  parent  company,  it  is  al- 
leged, also  withheld  the  right  to  transact  the  toll  and  long- 
distance business  between  points  within  the  territory  situ- 
ated more  than  100  miles  apart.  The  total  outstanding 
capital  stock  of  the  Central  Union  Company  is  now  $5,450,- 
927,  and  it  is  charged  that  with  the  exception  of  about  2000 
shares  the  entire  capital  stock  is  owned  or  controlled  by 
the  parent  or  American  Telephone  &  Telegraph  Company. 
The  three  individual  complainants  set  forth  that  they  collec- 
tively own  829  shares  of  the  stock,  which  represented  an 
original  investment  on  their  part  of  about  $91,000.  The 
bill  of  complaint  took  up  at  considerable  length  the  con- 
tractual relations  between  the  parent  Bell  company  and 
its  subsidiaries,  including  the  agreement  of  1902,  under 
which  the  Central  Union  Company  paid  to  the  American 
Telephone  &  Telegraph  Company  4^  per  cent  of  its  gross 
revenues  to  cover  the  rental  of  transmitters  and  receivers 
and  the  general  right  to  do  business  under  the  patents 
owned  or  controlled  by  the  parent  company. 

Since  about  1896  the  Central  Union  Company  has  paid 
no  dividends  on  its  capital  stock,  and  the  outstanding 
amount  of  the  latter  has  not  been  increased.  Subsequently 
bonds  were  issued  to  the  amount  of  $6,000,000,  and  other 
financing  was  effected  from  time  to  time  by  loans  from 
the  parent  Bell  company,  in  return  for  which  the  Central 
Union  Company  gave  its  6  per  cent  demand  notes,  and  which 
now  amount  to  some  $32,000,000,  about  $10,000,000  of 
which  is  held  by  the  Chicago  Telephone  Company,  with  the 
balance  in  the  hands  of  the  parent  company.  The  bond 
issues  were  recently  re-funded  although  they  had  not 
reached  maturity. 

The  complainants  charged  that  it  was  the  purpose  of  the 
officers  of  the  Central  Union  Company  early  during  the 
present  year  to  sell  the  tangible  assets  of  the  company  in 
the  State  of  Illinois,  including  franchise  rights  and  good 
will,  to  the  Chicago  Telephone  Company  for  the  sum  of 
about  $8,900,000,  or  substantially  the  amount  at  which  the 
physical  plant  in  Illinois  is  carried  on  the  company's  books. 


This  procedure,  the  complainants  argue,  would  defraud 
them  of  any  returns  on  their  stock,  and  they  charge  in 
general  that  the  management  of  the  Central  Union  Com- 
pany has  at  all  times  been  under  the  complete  domination 
and  influence  of  the  parent  Bell  company  and  that  the 
result  has  prevented  the  minority  stockholders  from  par- 
ticipating in  their  just  share  of  the  company's  profits.  It 
is  also  charged  that  the  commissions  allowed  the  Central 
Union  Company  on  originating  long-distance  business  and 
the  arrangements  for  prorating  long-distance  tolls  on  mes- 
sages handled  over  joint  lines  have  been  inadequate  and 
unfair  to  the  Central  Union  Company.  Furthermore,  it  is 
alleged  that  because  of  the  control  exercised  by  the  parent 
Bell  company  the  Central  Union  Company  has  been  pre- 
vented from  handling  much  of  the  long-distance  business 
which  originates  and  terminates  within  its  own  territory 
and  has  been  unable  to  make  contracts  with  the  parent 
company  on  terms  as  advantageous  as  would  be  the  case 
if  such  control  had  not  been  exercised.  The  individual 
defendants  named  in  the  bill  include  Mr.  B.  E.  Sunny,. 
president  of  the  Central  group  of  Bell  subsidiary  com- 
panies and  a  vice-president  of  the  American  Telephone  & 
Telegraph  Company ;  Mr.  T.  N.  Vail,  president  of  the 
American  Telephone  &  Telegraph  Company ;  Mr.  U.  N. 
Bethell,  vice-president  of  the  American  Telephone  &  Tele- 
graph Company,  and  Messrs.  L.  C.  Richardson,  A.  Burt, 
C.  E.  Mosley,  B.  S.  Garvey,  H.  F.  Hill,  J.  Sherwin,  C.  H. 
Brownell,  E.  E.  Jackson,  L.  N.  Whitney  and  W.  I.  Mizner, 
directors  or  officers  of  the  Central  group  of  Bell  com- 
panies. 

The  defendants  in  their  answer  denied  that  the  parent 
Bell  company  had  ever  exercised  any  improper  control  or 
influence  over  the  Central  Union  Company  and  alleged  that 
the  contractual  relations  between  the  two  companies  were 
in  all  cases  fair  and  equitable.  They  also  stated  that  dur- 
ing the  early  period  of  development,  when  the  Central 
Union  Company  was  embarking  in  the  exchange  business, 
it  was  necessary  for  the  parent  company  to  retain  the  right 
to  handle  long-distance  messages  and  to  build  and  operate 
the  plant  therefor,  because  the  local  company  was  unskilled 
in  the  long-distance  art  and,  generally  speaking,  incompe- 
tent to  engage  in  that  branch  of  the  business,  which  was 
regarded  as  presenting  great  difficulties  and  obstacles.  The 
answer  also  specifies  that  the  parent  company  renders 
various  engineering,  legal  and  other  services  to  the  sub- 
sidiary companies,  which  much  more  than  compensate  for 
the  4J/2  per  cent  of  the  gross  revenues  of  the  subsidiary 
companies  which  is  exacted  as  royalty. 


Public  Service  Commission  News 
Indiana  Commission 

Governor  Ralston  of  Indiana  has  named  three  members 
of  the  Public  Service  Commission  of  Indiana,  which  began 
its  duties  on  May  1.  Mr.  Thomas  Duncan,  Princeton,  and 
Mr.  James  L.  Clark,  Danville,  have  been  appointed  to  serve 
four  years,  and  Mr.  Charles  J.  Murphy,  Brookston.  has 
been  appointed  to  serve  for  two  years.  Messrs.  John  F. 
McClure,  Anderson,  and  Frank  E.  Payne.  Jeffersonville, 
the  two  members  of  the  Railroad  Commission  of  Indiana 
whose  terms  have  not  expired,  are  continued  in  office  under 
the  utility  commission  act.  Mr.  Burt  New  will  be  the  gen- 
eral counsel  of  the  commission  and  will  serve  as  legal 
adviser  of  both  the  Governor  and  the  commission.  Mr. 
Duncan  will  be  the  chairman  of  the  commission. 
Missouri   Commission 

Governor  Major  of  Missouri  has  announced  the  appoint- 
ment of  Mr.  John  M.  Atkinson,  former  assistant  attorney 
general:  Mr.  John  Kennish.  former  Supreme  Court  judge; 
Mr.  H.  B.  Shaw,  dean  of  the  engineering  department  of 
the  Missouri   State  University,  and  Mr.   Frank  A.   Wight- 
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man,  of  the  Missouri  Railroad  Commission,  as  members  of 
the  Public  Service  Commission  created  by  the  recent  As- 
sembly. Mr.  Wightman's  term  will  expire  on  April  15, 
1915.  Mr.  Shaw  and  Mr.  Kennish  are  to  serve  four  years. 
Mr.  Atkinson  is  to  serve  for  six  years.  This  leaves  one 
member  still  to  be  appointed.  Mr.  Atkinson  has  been 
elected  chairman  of  the  commission.  A  question  having 
arisen  in  regard  to  the  present  status  of  the  Public  Service 
Commission  of  St.  Louis,  City  Counselor  William  E.  Baird 
of  that  city  reported  to  the  Municipal  Assembly  in  part  as 
follows :  "The  local  body  may  continue  to  make  investiga- 
tion concerning  matters  connected  with  franchises  of  pub- 
lic utilities  and  violations  of  them  in  order  that  the  best 
interests  of  the  city  may  be  protected  by  the  proper  authori 
ties;  to  investigate  methods  of  operation,  facilities  fur- 
nished and  quality  of  service  given,  in  ord<  r  that  the  As- 
sembly may,  if  it  sees  lit,  cause  the  matter  to  be  bn 
before  the  State  <  ommission,  or  in  order  to  afford  the 
results  of  its  investigation  to  the  public  who  may  desire  to 
take  such  action,  and  to  furnish  information  to  the  Munici- 
pal Assembly  concerning  the  granting  of  its  consent  ior  the 
operation  of  a  street  railroad  or  the  execution  of  contracts 
between  the  city  and  the  public  utilities  companies.  I  am 
of  the  opinion  that  the  city  has  the  power  to  continue  the 
ion  For  these  purposes." 

New  York  <  'ommissh 

The  New  York  Public  Service  l  ommission  ior  the  hirst 
District   has   issued   an   order    requiring   all   public-service 
corporations  to  adopt  certain  safety  applia 
certain  precautionary  measun  1  their  employees 

against    injury    by    contact    with    conductors    charged    with 
electricity.     The  order  covers  twenty-eight  different  points 

The  Public  Service  Commissions  led  jurisdic- 

tion  of   baggage   and   transfer    companies.       I  he    new    law 
places   under   the   jurisdiction   oi    thi  ions   all    bag- 

gage and  transfer  companies  which  are  operated  wholly  or 
in  part  upon  or  in  connection  with  a  railroad  or  a  Street 
railroad.  It  gives  to  the  commissions  jurisdiction  over  such 
companies  to  the  same  extent  as  1-  now  had  over  railroad 
corporations  and  street-railroad  corporations  in  matters 
pertaining  to  rates,  service  and  capitalization.  The  same 
provision  made  in  relation  to  the  liability  for  loss,  dat 
or  injury  to  property  in  transit  which  has  existed  111  icl.i 
tinn  to  railroads  is  now  applii  md  transfer 

companies. 

MARY1  AMD  (  "M  U  ISSION 

The  Maryland  Public  Service  •  ommission  has  decided 
that  the  Consolidated  Gas,  Electric  Light  &  Power  I 
pany  of  Baltimore  cannot  be  compelled  to  furnish  alter- 
nating-current or  direct-current  service  al  the  optio 
the  consumer.  A  manufacturing  concern  sought  to  have 
the  commission  compel  the  electric-light  company  to  sup- 
ply alternating  current  which  ii  desires  to  use  in  an  elec- 
trical welding  process.  The  Consolidated  company  refused 
on  the  ground  that  the  factory  is  in  the  territory  supplied 
with  direct  current  and  thai  it  would  prove  too  expensive 
to  run  a  special  line  from  its  power  station.  It  asserted 
that  the  direct  current  could  be  converted  into  alternating 
current  by  the  use  of  a  motor-generator  which  the  con- 
sumer could  supply,  I  h  inning  a  special  wire  to 
the  factory  would  be  $004  and  the  duct  rental  would  be 
$48  a  year,  while  the  return  to  the  company  would  be  about 
$37  a   month. 

Washington   (  ommission 
The   Public   Service  Commission  of  Washington  recently 
decided  against   th  in   ol    Pugel    Sound    Traction 

I  ighl  8    Power  *  ompany  of  Seattle  that  it  be  permitted 
to  put  into  effect  without  the  usual  thirty  days'  notice 
intended   to  touch  only  those  who  would  guarantee  .1  mini 
muni  of  business  amounting  to  $10,000  and  sign  a  ten-year 
contract. 


Massachusetts  Commission 
An  appeal   has  .led  to  the  Gas  and   Electric 

Light  Commission  by  the  Ludlow  Manufacturing  Company, 
of  Ludlow,  against  a  franchise  granted  by  the  Selectmen 
of  the  town  to  the  Warren  Power  Company  authorizing 
the  latter  to  erect  lines  for  the  transmission  oi  electrical 
energy  within  the  municipality  at  pressures  not  exceeding 
tall  distributing  lines,  provided  that 
by  Nov.  25,  1914,  the  company  is  ready  to  deliver  1000  hp 
ale  within  the  town.  By  Chapter  200,  Acts  of  1899. 
the  Ludlow  company  was  authorized  to  manufacture  and 
sell  electricity  for  lighting  and  other  purposes  in  the  muni- 
cipality, and   it  has  engaged   in   thi 

v  Jersey  Com 

Governor  Fielder  has  signed  the  House  bill  giving  the 
Board  of  Public  Utility  Com  iirect 

street  railways  to  place  tracks,  wires  and  appurtenances 
on  certain  public  bridges  when  there  is  a  dispute  as  to  the 
right-of-way  between  the  railway  company  and  the  mu- 
lities.  He  has  also  signed  the  bill  increasing  the 
annual  appropriation  of  the  Board  of  Public  Utility  Corn- 
vetoed  the 
bill  giving  the  Board  of  Public  L'tiL:  ■ 
power   to   authorize   electric    railway  rate    freight 

cars   through   municipalities   which   object   to  the  operation 
of  such  cars. 


Current  News  Notes 

W  .  :  etary 

of  the  Navy  Josephus  Daniels  has  withdi 
warships  for  the  use  of  college  students  during  the  summer 
months  which  was  reported  in  the  Electrical  ll'orld  on  page 
562  in  the  March  1;  issue.  Sending  the  fleet  through  the 
Mediterranean  will  make  it  necessary  to  use  some  of  the 
ships   now   in    r<  .rious   details.     Consequently 

none  will  be  left  available  for  the  use  of  college  men. 
*     *     « 

Chii  s  for  Prizi  '•.   committee 

of    the    Commonwealth  f    the 

National  Electric  Light  Association,  of  which 
Smith,  past-chairman,  was  president,  has  reported  on  the 
pipers  read  before  the  section  since  the  Seattle  convention 
to  be  entered  for  the  competition  for  the  Doherty  ami  Har- 
riet Billings  medals.  The  papers  selected  arc  by  Mr  W. 
L.  Abbott,  on  the  Northwest  Station  of  the  Common- 
wealth Edison  I  ompany.  Chicago;  Mr.  W.  I.  Norton,  on 
rate    making,    and    Mr.    A.    D.    Bailey,    on    human 

ring. 

»     .     . 

X.    1      1       V-   [n  lintain  a  lively  interest  in  the 

section  work   and  to  secure  a   full  attendance  throughout 

the  winter,  the    Baltim  •     has 

devoted  much  time  during  tl 

tional  department  group  meetings.     The  monti 

has  been  as  follows:     On  th.  .lonth 

the    entire    membership   has 

Whitehead  ;'kins 

University,  who  •  in  an  clen 

way.     On  tl  I  the  month 

ings   have   been   held   in   the  distribution    laboratory   of   the 

company  for  the  purpose  of  permitting  the  membership  to 

have  the  benefit   of   experimi  with 

Vhitehead  on  the 
ous   meeting  night      On   the  third    "  rearranged 

hered  to.  en  :-part- 

ments.     On  the   fourth  each  month  the  general 

the  company  -  eld. 
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Mayor  Harrison  on  Chicago  Traction. — In  his  annual 
message  to  the  City  Council  of  Chicago,  presented  on  April 
28,  Mayor  Harrison  criticised  existing  local  transportation 
systems  and  urged  a  referendum  on  two  traction  plans — one 
authorizing  a  comprehensive  system  of  independent  sub- 
ways and  the  other  a  merger  of  existing  elevated  and  sur- 
face lines. 

Local  Control  of  Utilities  in  Chicago. — One  of  the 
pending  measures  relating  to  public-service  commissions  in 
Illinois  is  known  as  the  Glackin  bill.  It  directs  that  the 
Mayor  of  Chicago  appoint  a  commission  to  control  public 
utilities  in  that  city.  The  City  Council  of  Chicago,  how- 
ever, has  decided  by  a  vote  of  28  to  23  to  oppose  any  bill 
which  would  decrease  its  powers.  Mayor  Harrison  in  his 
annual  message  spoke  approvingly  of  the  Glackin  bill. 

*  *     * 

Advanced  Telephone  Engineering  Course  at  Lewis 
Institute.- — Mr.  Arthur  Bessey  Smith,  formerly  professor 
of  telephone  engineering  at  Purdue  University,  will  give  a 
course  of  lectures  on  advanced  telephone  engineering  at 
Lewis  Institute,  Chicago,  beginning  June  6,  1913.  A  labora- 
tory course  will  be  given  in  parallel  with  the  lectures,  which 
will  be  delivered  on  Monday  and  Wednesday  evenings. 
The  course  includes  twenty  lectures,  the  title  of  the  first 
one  being  "The  Problems  of  the  Telephone."  The  prin- 
cipal features  of  telephone  engineering  will  be  discussed  in 
this  course  of  lectures. 

"Nickel-First"  Telephone  Service  Preferred  to 
"Nickel-Last." — Following  instructions  from  an  alder- 
manic  committee  investigating  telephone  rates,  City  Electri- 
cian Palmer's  assistants  asked  521  subscribers  to  the  nickel- 
first  service  of  the  Chicago  Telephone  Company  if  they  were 
satisfied  with  that  service.  Of  this  number  347  were  satis- 
fied and  174  preferred  the  "nickel-last"  method.  By  the 
former  system  it  is  necessary  to  drop  a  nickel  or  slug  into 
the  coin  box  before  establishing  communication  with 
"Central"  unless  some  push-button  or  other  method  of 
calling  is  provided  to  be  used  in  emergency. 

*  *     * 

Examination  for  Hydroelectrical  Engineer. — An 
open  competitive  examination  for  hydroelectrical  engineer 
will  be  held  soon  by  the  United  States  Civil  Service  Com- 
mission to  fill  vacancies  in  the  Forest  Service,  Department 
of  Agriculture,  and  the  Reclamation  Service,  Department 
of  the  Interior.  Applicants  must  be  between  twenty-five 
and  forty-five  years  of  age  and  should  be  qualified  to  con- 
duct expert  examinations  of  water-power  sites,  possess 
theoretical  and  practical  knowledge  of  hydrology  and  river 
hydraulics  and  also  be  thoroughly  familiar  with  the  design 
and  operation  of  hydroelectric  plants  and  have  had  special 
experience  in  testing,  installing  and  operating  them  for 
supplying  energy  and  for  industrial  service  and  irrigation 
pumping.  The  salaries  range  from  $1,800  to  $2,400  per 
annum.  Full  information  regarding  this  examination  may 
be  had  by  applying  for  Form  304  of  the  United  States 
Civil  Service  Commission,  Washington,  D.  C,  prior  to  May 
19.  I9I3- 

SOCIETY  MEETINGS 
Rejuvenation  in  Waterloo. — A  dignified  rejuvenation 
of  the  Jovian  Order  was  held  in  the  Knights  of  Pythias 
Building,  Waterloo,  la.,  on  the  evening  of  April  24,  during 
the  convention  of  the  Iowa  Electrical  Association  and  the 
Iowa  Street  and  Interurban  Railway  Association.  Forty 
candidates  were  initiated  into  the  order,  including  a  number 
of  well-known  public-utility  operators.  Mr.  N.  W.  Love- 
grove,  of  Des  Moines,  statesman  for  Iowa,  was  in  charge 
■  initiation.  He  was  assisted  by  a  number  of  Chicago 
Jovians.  including  Mr.  Sam  A.  Hobson,  past-Jupiter,  who 
presided.     A  buffet  supper  was  served  after  the  ceremony. 


Railway  Electrical  Engineers'  Convention. — The  As- 
sociation of  Railway  Electrical  Engineers  will  hold  its 
annual  convention  in  the  Hotel  La  Salle,  Chicago,  from 
Oct.  20  to  Oct.  24,  1913.  Mr.  W.  J.  Cartwright,  of  the 
Lehigh  Valley  Railroad  Company,  is  president  of  the  asso- 
ciation, and  Mr.  J.  A.  Andreucetti,  of  the  Chicago  &  North- 
western Railway  Company,  Chicago,  is  secretary.  During 
the  convention  the  Railway  Electric  Supply  Manufactur- 
ers' Association,  will  give  its  annual  exhibition.  Mr.  G. 
H.  Atkins,  of  the  Electric  Storage  Battery  Company,  is 
president  of  this  association,  and  Mr.  J.  Scribner,  of  the 
General  Electric  Company,  Chicago,  is  secretary. 

*  *     * 

Freight  Handling  at  Boston  Terminals. — At  a  joint 
meeting  of  the  Boston  Society  of  Civil  Engineers  and  the 
Boston  branches  of  the  American  Institute  of  Electrical 
Engineers  and  the  American  Society  of  Mechanical  En- 
gineers on  April  25  a  paper  on  the  delivery  and  handling 
of  freight  at  the  Boston  terminals  was  presented  by  Messrs. 
Harold  Pender,  H.  F.  Thomson  and  C.  .P.  Eldred,  of  the 
Massachusetts  Institute  of  Technology.  The  paper,  which 
will  shortly  be  published  by  the  Massachusetts  Institute, 
contains  an  exhaustive  account  of  the  methods  of  an- 
alyzing terminal  operating  conditions  at  Boston,  with  load 
curves,  diagrams  and  data  indicating  the  best  methods  of 
eliminating  delays,  recent  improvements  and  the  detailed 
distribution  of  time  in  the  various  steps  between  the  arrival 
of  freight  and  the  racking  of  the  bills. 

*  *     * 

Joint  Meeting  of  Engineers  in  Chicago. — A  joint 
meeting  of  the  Chicago  Section  of  the  American  Institute 
of  Electrical  Engineers  and  the  Electrical  Section  of  the 
Western  Society  of  Engineers  was  held  in  Chicago  on 
April  28.  Officers  for  the  Chicago  Section  of  the  Institute 
were  elected  as  follows:  Chairman,  Mr.  D.  W.  Roper; 
secretary,  Mr.  E.  W.  Allen ;  member  of  executive  commit- 
tee, Mr.  R.  H.  Rice.  The  old  members  of  the  executive  com- 
mittee are  Messrs.  J.  G.  Wray  and  W.  B.  Jackson.  Dr.  W. 
F.  M.  Goss,  of  the  University  of  Illinois,  president  of  the 
American  Society  of  Mechanical  Engineers,  presided  at  the 
meeting.  The  principal  speaker  was  Mr.  R.  D.  Mershon, 
president  of  the  American  Institute  of  Electrical  Engineers. 
Mr.  Mershon  spoke  of  the  desirability  of  close  co-opera- 
tion between  national  engineering  societies  and  mentioned 
the  proposed  licensing  of  engineers  in  New  York  State  as 
a  subject  considered  by  a  committee  representing  several 
of  the  societies.  He  said  that  the  engineer  has  not  taken 
that  part  in  civic  affairs  which  he  should,  and  he  urged 
reform  in  the  United  States  patent  system  and  the  appoint- 
ment of  a  non-political  patent  commission  to  study  the  sub- 
ject. Mr.  A.  Reichmann,  president  of  the  Western  Society 
of  Engineers;  Mr.  Paul  M.  Chamberlain,  chairman  of  the 
new  Chicago  Section  of  the  American  Society  of  Mechan- 
ical Engineers ;  Mr.  Albert  Scheible,  Mr.  Stafford  Mont- 
gomery, Mr.  P.  Junkersfeld,  Prof.  W.  C.  Bauer  of  North- 
western University,  Messrs.  D.  W.  Roper,  R.  F.  Schuchardt. 
A.  Bement,  W.  B.  Jackson  and  Prof.  P.  B.  Woodworth 
of  Lewis  Institute  took  part  in  the  discussion.  Mr. 
Scheible  remarked  that  the  Electric  Club  of  Chicago  had 
appointed  a  committee  to  work  toward  securing  quarters 
as  a  common  Chicago  center  for  engineering  and  electrical 
societies.  He  also  said  a  good  word  for  the  American 
patent  system.  Mr.  Junkersfeld  made  the  interesting  state- 
ment that  49  per  cent  of  the  people  of  Illinois  get  their  liv- 
ing from  industries  connected  with  engineering,  and  Mr. 
Roper  cited  the  work  of  the  electrolysis  committee  of  the 
utilities  in  Chicago  as  an  example  of  engineering  co-opera- 
tion. The  next  joint  meeting  will  be  held  on  May  26,  at 
which  time  it  is  expected  that  Mr.  H.  E.  Chubbuck,  vice- 
president  executive  of  the  Illinois  Traction  System,  will 
speak. 
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Electrical  Equipment  of  a  Modern  Hotel 


Artistic  and  efficient  lighting  scheme  in  the 
McAIpin  Hotel,  New  York— System  of  control 
of  electric  circuits  to  insure  continuity  of  sen  ice 


Till.    McAIpin    Hotel,    .11     ["hirty-fourth    Street    and 
Broadway,  New  York,  which  was  recently  op 
to  the  public,  represents  in  an   excellent  way  the 
most   modern  developments  in   all   th 
which  contribute  toward  the  11 

ure   of  hotel   patrons.     Skill   and    foresight   on   the   part   of 
the   architects  and   engineers   resulted    111   the   1 
of   electricity   throughout  this   new   hostelry,      I  ""in    .1    pri- 
vate  plant  energy  is  furnished    for   lighting,   Eoi    thi    - 
tion   of  a   forced  ventilating   system,    Eoi    launch)    and    n 
frigcrating  purposes,   for  escalators  and   dumb-waiters   ami 
for  numerous  other  purposes,  particularly   in   the   kiti 
where  no   Eewei   than  twenty  five  motoi  led  for 

various  uses. 

The  building  is  of  fireproof  construction,  rising  twi 
four  stories  above 
the  ground,  with  four 
stones  below  t  h  c 
sidewalk  level.  The 
iih  -basements  con- 
lain  the  boiler,  en- 
gine, refrigerating, 
pump  and  fan  rooms, 
laundries,  engineers' 
a  11  d  electricians'  of- 
fices, general  storage, 
etc.  The  rathskeller, 
barber  shop,  general 
toilets,  kitchens,  flor- 
ist shop,  etc.,  are  lo- 
cated in  the  base- 
ment. ( )n  the  first 
floor  are  stores  along 
the  Broadway,  Thir- 
ty-third and  Thirty- 
fourth  Street  sides, 
the  main  lobby,  gen- 
eral offices,  c  i  g  a  r . 
news  and  telegraph 
stands  and  public 
telephone    s  t  a  t  i  0  n. 

The  first  mezzanine  floor  contains  the  mam  dining 
banquet  hall,  ladies'  cafe,  parlors  and  writing  room.    On 
the    second    mezzanine    floor    are    the    gentlemen's    l( 
prn  ate    dining    rooms    and   execul  ive    ol 
from  the  third  to  the  twent)  second  inclusive   in   an 
with  sleeping  rooms,  baths  ami   suites,      ["he  twenty-third 

door   contains   the   main    telephone   switchboard    room, 

garden  kitchen,   valets'   department,   silver-plating   depart- 
ment, upholster)  ervants'  quarters.      Hie  ball 
room.  Turkish  bath  .m. !  roof  garden  are  on  the  twent) 
fourth  floor 

Boil  EH     \NI'    I    NGINE    Rooms 
There     are     installed     sj\      ;< ,  |  ,  !,     &     Wilcox 

wrought-steel  vertical-header  longitudinal-drum  boilers 
constructed  for  a  working  pressure  of  aoo  lb  per  sip  in. 
The  heating  surface  of  each  -is  o\  two  steam 

and  water  drums  42  in.  in  diameter  and  20  ft.  4  in 

placed   above   and  connected   to    1    Sel       '    sixteen   SeCtil 

tubes,  each  section  consisting  of  twelve  tubes  4  in.  in  diam- 
eter and  r8  ft.  long,     i  :  nds  of  the  section; 


FIG.     1 — t.OIIHY     OF    T11K     M  ALPIN 


1  led   to   a    mud  drum.      Each   boiler   is   equipped 
a    Webster    furnace    and    97    sq.    it.    of    Dean    grates 
pipmgs  and  fittings    tn    ■>;  polished  brass.     Each  b< 
■  uing  being  faced  with 
1  1  brick  and  all  walls  coped  with  blu- 

for  the  haul 
\   coal-weighing  machine  dumping  300  lb.  of 
No.    [   bui  tailed.      For   the    : 

mull  1  plex    12-in.   by   8-in.   by    12-in 

:nd   in   connection 
with    the    return    drip-    and    blow-off    tank    there    ar> 
4-111.  by  12-in.  p 
nsuming    th<  :ial   destructor   was   de- 

d  by  the  M01  iny,  New  York,  I 

a  capacity    for   disposing    oi    4    tons   of   garbage  per  day. 

The  engines  are  of 
the  Wethcrill  ' 
type.  Three  units  are 
rated  at  300  kw  and 
one  at  200  kw.  They 
are  directly  c  o  n  - 
nected  to  240-volt 
compound  -  wound, 
three-wire  Crocker- 
r  generators. 
These  are  so  placed 
it    right 

three. 

g  to  the  com- 
paratively cramped 
space  conditions 
caused  by  the  use  of 
hydraulic  elevators 
instead  of 
ones, 

planned,    it    v. 
essary  to  arr 
main    switchboard    in 
trip  The 

generator    panels    are    on    the    engine-rooi  I,    the 

main  feeder  distributioi  d  the 

■  1    for  the  house   I  1   the  third 

mezzanine  floor,      Ml  the  hoards  are  built  of  gray  Tenr 
marble  and  are  >~i  ample  size      There  is  no  und  1 
of  switches  or  instruments  on  the  I 
on   the   rear  there   1-   pli  ance   for  bu 

Each  g  generator  c 

panel    and    1 
select" 

switches  ar  '  >  the 

circuit-breakers  and  disti  The  four 

erator  panels  are 

in  pail  nc  w',n  '■' 

wheels 

panel  com 

'' 
coil  o\ 

breaker,  with  am- 
from   the   h  con" 
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nected  to  the  top  studs  of  these  breakers  that  the  currenl 
passes  through  the  breakers  to  the  bottom  studs  and 
through  busbars  to  the  hinge  studs  of  a  five-pole  double- 
throw  fuseless  switch  mounted  on  the  bottom  section  of 
this  panel.  By  closing  this  switch  to  the  right  the  connec- 
tion  is  made  to  the   No.    i    set   of   main   busbars,   and   by 


FIG.   2 VIEW   OF    ENGINE    ROOM 

closing  it  to  the  left  the  No.  2  set  of  main  busbars  is  thrown 
in.  Use  is  made  of  auxiliary  switches  for  operating  lamp 
signals  on  the  benchboard  to  show  to  which  busbars  the 
switches  are  connected. 

The  generator  rheostats  are  mounted  under  the  switch- 
board gallery  and  are  furnished  with  motors  so  that  they 
can  also  be  electrically  operated  from  the  benchboard. 
While  each  generator  can  be  connected  or  disconnected 
manually,  by  walking  from  one  generator  panel  to  another, 
past  the  engine  flywheels  or  around  the  engines  and  gen- 
erators, the  operator  can  also  control  all  of  the  generators 
from  the  benchboard.  This  board  is  constructed  in  the 
form  of  a  tilted  table  with  the  sides  inclosed.  .  All  control 
instruments  are  mounted  on  the  top  so  that  the  operator 
can  see  all  parts  of  the  engine  room  and  at  the  same  time 


FIG.    3 MAIN    DINING    ROOM 

see  the  voltmeters,  ammeters  and  signals  of  all  generators. 
With  this  benchboard  there  is  perfect  remote  control  of  the 
entire  plant. 

In  the  engineer's  office  there  is  an  instrument  board 
which  contains  the  following  Esterline  graphic  instruments: 
One  three-wire  ammeter,  connected  to  shunts  on  the  main 


lighting  buses  on  the  main  distribution  board,  which  records 
the  total  lighting  current  used;  one  graphic  time-service 
instrument,  connected  back  to  the  generator  side  of  the 
circuit-breakers,  showing  how  long  each  generator  is  con- 
nected in  on  the  main  busbars ;  one  two-wire  graphic  amme- 
ter connected  to  give  the  total  motor  load  on  the  main  dis- 
tribution board;  one  two-wire  graphic  voltmeter  to  give  the 
voltage  on  the  motor-service  busbars;  two  two- wire  110- 
volt  graphic  voltmeters  to  give  the  voltage  on.  either  side 
of  the  neutral  on  the  three-wire  110-220-volt  lighting  bus. 
This  gives  the  operating  engineer  a  check  on  the  variations 
in  voltage,  the  loads  carried  at  various  times  of  the  day 
and  the  hour  each  generator  is  in  service.  It  also  affords 
a  method  of  studying  the  load  conditions  imposed  on  the 
plant. 

The  main  distributing  board  is  mounted  on  the  gallery 
near  the  benchboard.  All  circuit-breakers  and  switches 
have  extension  studs  extending  back  to  guide  or  fuse  panels 
and  extension  copper  buses  from  this  point  to  lugs  at  the 
tup  1  if  the  board,  within  a  short  distance  of  the  pull  box 
over  the  entire  top  of  the  board,  in  this  way  doing  away 
with  the  necessity  of  exposing  the' cables. 

The  house  distribution  board  contains  twenty-four  200- 
amp  three-pole,  double-throw  feeder  switches  for  the  light- 
ing  of   the   upper   floors.     The   double-throw   switch    is   so 


FIG    4 ELECTRICALLY    EQUIPPED    LAUNDRY 

arranged  that  by  having  the  blades  in  one  position  current 
passes  directly  to  the  feeder,  while  by  throwing  the  blades 
in  the  opposite  direction  the  current  passes  through  an 
Esterline  three-wire  graphic  ammeter  for  testing  load  con- 
ditions in  anv  one  of  the  twenty-four  sections  of  the  house. 
For  the  proper  control  of  the  lighting,  independent  feeders 
have  been  extended  from  the  switchboard  to  the  various 
specially  detailed  rooms,  such  as  the  main  dining  room, 
rathskeller,  ladies'  cafe,  etc.  For  the  upper,  or  sleeping, 
portions  of  the  house  each  feeder  system  is  arranged  for 
the  control  of  not  more  than  five  panels,  the  building  being 
divided  into  wiring  zones  so  as  to  reduce  the  number  of 
circuits  on  the  panel  to  a  minimum. 

Lighting   Equipment 

In  the  lower  portions  of  the  house — that  is.  in  the  kitchen, 
wine  bins,  laundries,  etc. — the  fixtures  are  of  either  the 
single  pendent  or  the  wireless-cluster  type,  and  in  all  cases 
shades  of  the  enameled-steel  type  have  been  provided,  in 
order  to  minimize  the  cost  of  maintenance.  In  the  barber 
shop  use  is  made  of  ceiling  fixtures,  each  consisting  of 
a  specially  designed  indirect  fixture,  with  brackets  of  sim- 
ple design,  over  the  mirrors,  the  light  in  this  room  being 
unusually  soft  and  effective.  The  same  scheme  of  lighting 
is   carried    out   in    the   washroom,   toilets   and   hootblacking 
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department.      I  1i<j   lighting  for  the  special   rooms   in 
cases  lias  been  treated  to  conform  with  the  -architectural 
character  of  the   room.      The  rathskeller  presented   a  diffi- 
cult problem   in  illumination,  owing  to  the  peculiar  texture 
of   the    materia]    used   in    its   co  in    and    the   bright 

colors  used  to  carry  out  the  effect,     ["hi    original 
this  room  contemplated  the  use  01   hangii 
after  some  study  reflectors   behind  glass   pam 
Wei  e  adopted      ["he  brackei 

the  new     >  I f  lighting 

have  this  part  of  the  equipment  a  total   lo 

to  install  the  brackets  also.    In  the  ladies'  cafe  1 

porcelain  has  been  used  to  add  to  the  effectiveness  of  the 

ceiling  fixtures  and  brackets,  and  reflectoi     havi 

stalled  in  the  cornice  around  the  room  to  provide 

illumination  for  the  panels  near  the  ceiling. 

All  floors  above  the  second  up  to  and  including  th<  twen- 
ty-second Moor  are  used  exclusivel)    foi 
The  lamps   used   for  corridor  lighting  an 
provide  an  alternate  system  of  lighting,  thus  enablin 
house  staff  to  put  either  half  or  all  ol 
corridors  in  service.     Exit  fixtures  havi   bd 
the  doors  leading  to  all  stairs,  and  these  are  equipped  with 
ruby-colored  globes.     For  the  stair  lighting   thi 
lines   of   bracket    fixtures,    the    wirinj 
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so  arranged  as  to  make  it  almost  impossible  to  b(    without 
light  in  the  event  of  the  blowing  of  a  fuse.     The  bedrooms 
quipped  with  specially  designed  ceilin 
ide   the   bureaus,    portable   desk    lamp   ani 
lamp  on  the  somnoe  stand  and  a  lantei  n 

mle  to  each  room      Each  bathro 
a  ceiling  lantern  and  a  specially    di 
over  the  medicine  cabinet,    [n    □ 
it  was  found  impracticable  to  install  I 
the  bureaus  a  specially  design  fixture  has 

installed 

The  lighting  of  the  central  portioi  m   on 

the  twenty-fourth   floor  is  accomplished   by 
signed  reflectors   placed   111   a    covi    around   the 
side  of  the  room   ilso  being  lighted  bj  ceiling  fixtures,    ["he 
stage  is  equipped  with   footlamps  arranged  on  two  ci 
controlled   from  the  panels  b\    dimmers.     These  dimmers 
can  also  be  arranged   to  control   the   lighting    in   the   main 
body  "i  the  room  upon  special  occasions. 

The  lighting  of  the  building  is  planned  so  that  each  of 
the  large  moms  is  controlled  b>  special  f'e<  lers  and  indi 
vidual  panels.  I'be  lighting  of  the  typical  bedroom  floors 
is  divided  into  .'ones,  with  a  panel  for  each  tone,  the  wir- 
ing being  so  arranged  that  the  ceiling  outlets  in  th( 
room  arc  on  one  circuit  and  the  brackets  and  baseboard 
receptacles  on  another      Double  pole  switches  "t  the  Man- 


hattan detachable  sed  through- 
out the  building  fi  le  lighting  rixtun 
order  ■  port- 
able  1  .Siting 
of  the  bathrooms  are  ol 

mbination  with    vhich  is  a                           ptacle.     The 


nation  plug  and  n  is  manufactured  by  the 

Manhattan   Elcctrii 

■  ir  illuminal 
by  four  special  brad  el  s  it    fi 

\a\    side,  four  spi 
on  the     :-  '   the 

limn  third  and    rhirty-fourth  Street  mai 

b>  the  use  of  spi 

I  oiup.tm  . 

M  is. 

laundry    1-  metrically   thi 

provided  for  a  large  numbi  r 
.  quipmenl  1-  shown  in  the  ^\ 
For 
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ciple;  the  vacuum-cleaner  system,  consisting  of  two  eight- 
sweeper  plants  installed  by  the  Vacuum  Cleaner  Construc- 
tion Company,  New  York,  and  fans  for  hot-blast  heating 
and  mechanical  ventilation,  furnished  by  the  Buffalo  Forge 
Company. 

An  unusually  extensive  signal  and  telephone  system  has 
been  installed  in  the  hotel.  For  fire-alarm  use  there  are 
the  usual  break-the-glass  stations  throughout  the  building 
and  also  ordinary  watchman's  stations.  A  special  signal 
system  is  arranged  in  connection  with  these  stations,  con- 
nections being  made  to  an  annunciator  in  the  telephone 
room  which  indicates  the  routing  of  the  watchmen  and 
enables  the  telephone  supervisor  to  locate  one  of  them  at 
any  time.     At  the  entrance  of  each  room  or  suite  there  is 

MOTOR    EQUIPMENT    OF    m'ALPIN    HOTEL 
Number  of  Motors 


42 -in.  by  64-in.  washers. 

Panel  control 

32-in.  extractors 

Steam-drying  tumbler.  .  . 
Two-section  cabinet  dry  i 
Five-roll  flat-work  ironer 
Six-roll  flat-work  ironer   . 


Guests'  Laundry: 


.  by  54-in.  washers. 


extractor. 
Shirt  starcher.  .  . 
14-in.  starcher. . 
Cabinet  dry  roon 
Conveyor  dry  ro< 
36-in.  body  ironc 
Bosom  press.  .  .  . 

Air  pump 

24-in.  ironer 

Shaping  table . .  . 


Help's  Laundry: 


Help's  kitchen 


Vegetable  peele 
Dish-washing  rr 
Meat  chopper.  . 


Coffee  mill 

Butter  worker 

Horseradish  grater.    . 

Dough  mixer 

Vienna  ice-cream  freezer 


Brine  ic 
Almond  crusher. 
Whipping  machii 
Meat  chopper. . . 
Dish-washing  ma 

Silver  buffer 

Dust  collector   .  . 
Knife  cleaner   . 


Office 

floe 


kitchen,  third\ 


Twenty-fourth  fio 


a  maid's  signal,  the  annunciator  being  located  in  the  main 
telephone  room  under  the  control  of  the  telephone  super- 
visor. A  large  number  of  telautographs  are  in  use  for 
various  purposes. 

There  are  at  present  in  use  in  the  hotel  nearly  1700  tele- 
phone stations,  which  is  said  to  be  as  many  as  are  in  service 
in  the  kingdom  of  Greece.  To  connect  the  stations  to  the 
switchboard  it  was  necessary  to  install  cables  and  wires 
with  an  aggregate  length  of  conductors  of  about  600  miles. 

The  building  and  all  its  mechanical  and  electrical  details 
were  designed  by  F.  M.  Andrews  &  Company,  New  York, 
under  the  immediate  supervision  of  Mr.  Newton  L.  Schloss, 
superintendent  of  the  company.  The  electrical  installations 
of  the  hotel  were  made  by  the  Thompson-Starrett  Com- 
pany.   Xew    York. 


Hydroelectric  Development  on  the  White  River 

At  the  convention  of  the  Missouri  Electric  Association, 
held  at  Kansas  City,  Mo.,  on  April  17,  18  and  19,  as  noted 
in  our  last  week's  issue,  a  paper  on  "Hydroelectric  Develop- 
ment of  White  River"  was  presented  by  Mr.  T.  O.  Ken- 
nedy, of  the  White  River  Construction  Company.  Follow- 
ing is  an  abstract  of   Mr.   Kennedy's  paper: 

Up  to  the  present  there  is  only  one  power  plant  on  the 
White  River,  but  this  does  not  mean  that  all  the  available 
power  of  this  stream  is  being  utilized.  The  river  flows 
for  several  hundred  miles  through  Missouri  and  Arkansas, 
with  an  average  fall  of  about  2  ft.  per  mile.  The  present 
development  is  being  carried  out  by  Henry  L.  Doherty  & 
Company,  who  became  interested  late  in  191 1,  the  parties 
owning  the  site  of  the  proposed  dam  and  power  house 
previously  having  made  some  preliminary  surveys  and 
stream-flow  gagings. 

The  principal  market  for  electrical  energy  is  the  Empire 
mining  district,  near  Joplin,  where  the  several  plants  of 
the  Empire  District  Electric  Company  supply  the  necessary 
auxiliary  service  to  enable  the  maximum  output  to  be  con- 
tracted for. 

When  construction  work  was  started  on  the  dam  and 
power  house  it  was  necessary  to  establish  a  camp  of  suffi- 
cient size  to  accommodate  a  large  number  of  men.  as  the 


FIG.    I UPSTREAM    SIDE   OF  DAM WORK    NEARING   COMPLETION 

site  is  7  miles  from  the  railroad.  Considerable  attention 
was  paid  to  this  matter  of  camp,  and  as  a  result  there  have 
been  absolutely  no  labor  troubles.  Living  conditions  in  the 
camp,  said  the  speaker,  are  more  healthful,  more  pleasant 
and  cheaper  than  in  any  other  town  in  the  county,  and 
during  the  greater  part  of  the  time  there  has  been  a  larger 
population  of  men,  women  and  children  than  in  any  other 
town  in  Taney  County. 

The  dam  is  of  the  familiar  Ambursen  type,  consisting  of 
a  thin  reinforced  concrete  deck  plate  supported  at  an  angle 
of  approximately  45  deg.  from  the  vertical  by  means  of 
concrete  buttresses  or  piers  seated  on  solid  rock  and  spaced 
18  ft.  apart  throughout  the  length  of  the  dam.  The  center 
line  of  the  dam  runs  east  and  west.  On  the  east  side  of 
the  river  a  vertical  cliff  rises  about  200  ft.  On  the  west 
side  the  ground  is  more  rolling  but  rises  to  an  elevation 
75  ft.  above  the  riverbed  in  about  1200  ft.  from  the  cliff 
on  the  east  side. 

The  power  house,  being  200  ft.  long,  extends  well  into 
the  east  bank  and  reaches  to  the  middle  of  the  old  river 
channel.  Provision  is  made  for  eight  main  units  and  two 
exciter  units. 

On  account  of  the  sudden  high  rises  for  which  White 
River  is  noted  it  was  decided  to  provide  600  ft.  of  spillway, 
although  the  width  of  the  natural  channel  at  the  site  was 
only  one-half  that  figure.     The  spillway  terminates  on  the 


May  .3,   1913 


EL  E(   TRICAL     WORLD 


west  bank  in  a  cellular  concrete  abutment  rising  from  solid 
rock  to  a  height  25  ft.  above  the  crest  of  the  spillway. 
From  this  abutment  there  was  built  400  ft.  of  earth  em- 
bankment, with  a  concrete  core  wall  extending  to  high 
ground  to  prevent  flood  waters  from  getting  around  the  end 
of  the  dam. 

Seventy  thousand  cubic  yards  of  earth  and  20,000  co.  yd. 
of  rock  were  excavated  by  means  of  "clam-shell"  and 
"orange-peel"  grab  buckets  operated  by  cable  ways  and  der- 
ricks. Some  of  the  excavated  earth  was  placed  in  the  em- 
bankment, but  most  of  it  was  sluiced  into  the  river  and 
wasted. 

I  .ith  of  the  nine  wheel  chambers  in  the  power  house  is 
provided  with  steel  headgates  operated  either  by  hand  or 
motor.  In  each  of  the  headgates  two  small  filler  gates  are 
provided   to   equalize   the  pressure   and   overcome    friction 

u  Inn   the   gates   arc   being    r.'n 

At  this  time  only  five  of  the  main  units  will  be  installed 
Each  waterwheel  unit  consists  of  a  pair  of  52-in.  Smith 
turbines  mounted  on  a  horizontal  shaft  and  el  in  a  closed 
concrete  flume.  The  draft  tube  is  made  ol  p1  Iti  teel  and 
measures  14  ft.  in  diameter  at  the  bottom  and  is  18  ft.  long. 

These  units  will  operate  at  working  heads  from  40  ft.  to 

54  ft.    The  output  will  vary  from  2600  hp  to  ) hp,  the 

mean  effective  bead  of  50  ft.  developing  3600  lip. 

Two  exciter  units  are  being  installed,  each  being  driven 
by  an  t8  in.  Smith  turbine  devi  lopii  \ork- 

iug  ln-ad  of  50  ft.  The  speed  of  each  unit  1-  controlled  by 
.111  individual  Lombard  governor. 

A  2250-kva  generator  is  mounted  on  the  same  shaft  with 
each  waterwheel  generating  three  phase,  25-cycIe  altcni.it 
ing  current  at  2300  volts.  The  speed  of  these  units  is  214 
r.p.m.  The  direct-current  exciter  units,  rated  at  175  kw 
and  [25  volts  at  600  r.p.m.,  are  also  directly  connected  to  thi 
wheels. 

I  he  transformer  equipment  will  ultimate!)  consist  of 
three  banks  or  nine  transformers  Two  bank  and  one  spare 
unit  are  now  being  installed.  These  2000  kva  transformers 
step  up  the  emf  to  660  volts,  which  is  the  transmission 
voltage 

The  switchboard  «ill  he  erected  1  n  the  transformer  bal- 
conj  overlooking  the  generator  pit      \ll  high  tension  wiring 

is  on  the  third  Boor,  where  electrically  operated  oil   switches 

will  control  the  outgoing  line.  The  power  house  equipment 
will  be  protected  by  the  usual  choke  coils  and  electrolytic 
lightning  arresters,  which  will  also  be  located  on  the  high- 
tension  floor. 

To  handle  the  heavy  apparatus   from  the  railroad  to  the 
power    house    two    30  ton    barges    were    built, 
derrick  at    llranson  enables  the  machinery  to  be  transferred 
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from  cars  to  boats  and  a  similar  derrick  ai  the  power  house 
places  the  load  under  the  traveling  crane  I  he  heaviest 
pieces  to  handle  are  tin  generatot  rotors,  which  weigh  -■-• 
tons. 

The  present  transmission   system  comprises    150  miles  of 
line.     The   first    jh   miles   is  carried   on   -teel    towers    u 
very   rough  countn    to  O  ark,   \\>>       The  remainder  of  t In- 


line is  carried  on  and  follows  county  highways 

to  Springfield,  a  distanci  ■  I  30  miles,  and  thence  to  Joplin, 
a  distance  of  100  n 

In    the   steel-tower   line   th<  <re   spaced  on   an 

average  450  ft  apart.  The  regular  line  structure  is  a 
flexible  A-frame  tower  with  one  anchor  or  square  tower 
per  mile  of  line.     The  longest   span   in  this  section  of  the 
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line  is  1000  ft.  The  line  consists  ol  three  N'o.  00  bare, 
stranded,  hard  drawn  copper  conductors,  two  5/16-in. 
Siemens-Martin  galvanized  ground  wires  and  four  No.  8 
B.  &  S.  v,age  copper-clad  telephone  wires.  Tin-type  in- 
-nl.it.  r-  are  used  throughout.  Switch  towers  an  it  in- 
stalled that  the  line  can  he  divided  into  7-mile  -• 
locating  and  repairing  breakdowns. 

In  the  wooden-pole  line  tin  supports  are  spaced  150  tt. 
apart      Wluti   cedar  poles  an  pi  for  corners  and 

switch  points,  where  square  -teel  tower?  are  installed. 
Pin-type    itisiilatMrs   an     used,    except    for    d 

suspension  type  are  substituted.  Between  <  izark  and  Spring- 
field the  equipment  of  the  line  is  the  -ami-  a-  that  of  the 
-teel   to  CCepI    that    the    telephone   circuit 

10    bard-drawn    CO  .ecu    Springfield    and    Joplin 

are  No   0  bare,  solid,  bard-drawn  copper. 
prevent   interference  on  telephone  line-  from  the  high- 
1    current    the    telephone    circuit-    are    transpo-. 
<  \crv  span   on   the  tower  line  and  at  every    second   -pan  on 
the  pole  Inn        lie    ground  win     on  the  pole  line  are  run 
to  earth  at  every  second  span. 

Ibe  Springfield  substation  i-  equipped  with  step-down 
transformers  and  frequency  changer-  delivering,  for  distri- 
bution. 60-cycle,  2300-voh  en.  • 

lb.  Joplin  substation  is  equipped  to  link  together  the 
66,000  '-volt  lines  from  the  variont 

plants    in    the    Empire   district,    and    also   to   distribute    . 

volt,  25-1  rgy. 


New  York  Edison  Meter  No.  1   Still  in  Service 

Aft.  intJnuous  service,  meter 

.if   the    N'cw     \  ,•;'. 

ered  quite  b)    accident   recently        !  hi-  pioni 
..line    to    New     York     in   lS./.    with    the    first    shipni, 
(he  present   type,  and  after  1" 

dry-good-   wan!  then    it    has   been   movi 

times.      In  the  last   ten. 

and  now  m  it-  Eighteenth  Sti  g  with 

■  ;i  under  <  v  ■■■  hich  it  has 

been  - 

Although  N'o.   1   1-  th< 

companj  .  it   w  a-  not  the  first   I 

f  the  uiecii  mica]  mcter- 

used.   as   in-tallc.:  himself   in   the    first  da 

central    -• 

career. 
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Weight  of  Electrical  Apparatus  and  Prime  Movers 

By  Leonard  A.  Doggett. 

Frequently  it  is  desirable  to  know  the  approximate  weight 

of   a    given   machine.      To    offer   some   assistance    in    this 

matter   the   curves    here   reproduced    have    been    prepared 

after  consulting  a  great  many  sources,  not  only  the  bul- 
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FIG.      I CURVES     FOR     OBTAINING     APPROXIMATE     WEIGHT     OF 

PRIME     MOVERS 

letins  of  American  and  European  manufacturers,  but  also 
the  whole  literature  as  given  in  periodicals  and  textbooks, 
the  only  requirement  being  that  the  data  must  be  less  than 
ten  years  old  and  preferably  not  over  five  years. 

Although  the  curves  contain  the  meat  of  the  matter,  a 
short  discussion  and  explanation  would  not  be  out  of  place. 
First  in  explanation,  logarithm  paper  was  used,  because  it 
gives  straight  line  plots  and  is  very  economical  of  space. 
Curves  of  this  nature  can  easily  be  extrapolated  as  the 
dotted  curves  in  Fig.  2  whereby  the  weight  of  the  smallest 
motors  and  transformers  can  be  easily  estimated.  In 
using  the  curves  it  should  be  noted  that  for  transformers 
the  upper  scale  of  Fig.  2  is  to  be  used.  For  the  machines 
"pounds"  means  weight  of  active  material  plus  weight  of 


0.01                      0.1 

1.0 

(0  01- For  use— 0001) 

in. 

tiple  Lugiiritliiui 

with  dotted  lines 

K.P..M. 

FIG.     2 CURVES     FOR     OBTAINING     APPROXIMATE     WEIGHT     OF 

ELECTRICAL  APPARATUS 

shaft,  spider,  bearings,  etc. ;  in  other  words,  the  total  weight 
of  the  machine.  In  the  case  of  alternators  the  abscissas 
are  (kva)  -f-  (r.p.m.)  ;  for  induction  motors  (kw  output) 
—  (r.p.m.). 

In  commenting  on  the  curves  of  Fig.  2  it  is  obvious  that 
any  of  these  curves  can  be  expressed  in  the  form  of  an 
equation,  for  example : 


Weight   in   pounds  of   a  transformer,   including  case   and 

•i         a       (       kva       V 
oil  =  1800  I—  —  1 

I  frequency  J 
Referring  to  Fig.  i,  which  was  obtained  from  data  given 
by  Mr.  W.  B.  Hird,  in  the  Journal  of  the  Institution  of 
Electrical  Engineers,  September,  1912,  it  is  evident  that 
electric  apparatus  on  the  average  is  lighter  than  the 
prime  mover  for  the  same  (kva)  h-  (r.p.m.). 


A  Method  for  Spot-Testing  Incandescent  Filaments 

By  C.  F.  Lorenz 
In  studying  and  inspecting  incandescent  filaments  it  is 
desirable  to  have  means  of  detecting  slight  unevennesses  in 
brilliancy  at  different  parts  of  the  filament.  Bright  or  dark 
places  on  the  filament  are  usually  called  "spots,"  even 
though  they  may  be,  say,  an  inch,  more  or  less,  in  length. 
Such  spots  are  in  some  cases  so  pronounced  as  to  be  seen 
readily  by  direct  observation  and_  in  other  cases  they  are 
so  faint  as  to  escape  detection  entirely  unless  use  is  made 
of  some  means  of  exaggerating  them.  A  delicate  method 
of  detecting  such  spots  has  recently  been  devised  and  found 
useful  in  the  physical  laboratory  of  the  National  Electric 
Lamp  Association.    A   description   of  this   method   follows. 

Use  of  a  Luminous  Background  and  a  Color  Screen 

The  plan  consists  in  mounting  the  lamp  or  filament  to 
be  tested  in  front  of  a  brightly  illuminated  background  and 
using  a  suitable  color  screen,  so  that  an  adjustment  of  the 
current  through  the  filament  will  make  the  latter  disappear 
against  the  background.  The  "spots"  will  then  show  up 
distinctly  as  bright  lines.  Another  way  of  observing  is  to 
adjust  the  current  until  the  "spots"  just  match  the  back- 
ground. The  main  part  of  the  fhament  then  appears  as  a 
dark  line,  with  an  apparent  gap  at  the  "spot." 

The  background  may  take  the  form  of  a  piece  of  "flashed- 
opal"  glass  illuminated  by  one  or  more  tungsten  lamps 
put  in  position  back  of  it.  Since  this  gives  a  background 
which  differs  in  color  from  the  red-burning  filament,  the 
latter  cannot  be  made  to  disappear  against  the  background 
by  mere  adjustment  of  the  current  through  the  filament, 
even  though  the  candle-power  per  unit  area  of  the  fila- 
ment be  made  the  same  as  the  candle-power  per  unit  area 
of  the  background.  The  use  of  a  color  screen  of  some 
kind  is  necessary,  and  one  may  be  applied  in  two  distinct 
ways. 

Monochromatic  Screen  Method 

One  way  is  to  use  a  screen  transmitting  only  a  limited 
region  of  the  spectrum  (a  monochromatic  screen),  this 
being  interposed  between  the  eye  and  the  lamp  to  be  tested. 
Equality  of  color  appearance  of  the  background  and  the 
filament  is  thus  insured,  and  it  is  only  necessary  to  adjust 
the  current  through  the  latter  until  it  disappears.  The 
plan  will  work  no  matter  what  color  is  chosen  for  the 
screen  except  that  the  transmission  of  the  latter  must  be 
confined  to  a  narrow  region  of  the  spectrum — thus  it  may 
be  red,  yellow,  green  or  blue.  But  not  every  red,  yellow, 
green  or  blue  glass  will  do;  for  example,  most  ordinary 
kinds  of  yellow  glass  transmit  red,  orange,  yellow  and 
green  light  and  with  such  a  glass  the  red-burning  filament 
cannot  be  made  to  disappear  against  the  background  illumi- 
nated by  a  tungsten  lamp,  no  matter  at  what  intensity  the 
filament  is  run. 

Considering  only  monochromatic  screens,  the  question 
arises  as  to  the  color  to  use.  In  one  respect  a  blue  or  even 
a  violet  glass  would  be  the  best,  because  the  percentage 
rate  of  variation  of  intensity  of  light  emitted  by  an  incan- 
descent solid  with  change  in  temperature  is  greater  the 
shorter  the  wave-length;  On  the  other  hand,  the  actual 
intensity  of  the  li°:ht  reaching  the  eve  may  in  some  cases 
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be  so  much  lower  with  a  blue  screen  than  with,  say,  a  red 
screen  thai  thi  advantagi  ol  using  the  shorter  wave-length 
is  more  than  In  t  on  account  of  the  diminished  illumination. 
A  gooi  1  use  in  any  particular  case  may  readily  be 

selected  by  trial.  Mm  us<  oi  a  blu<  creen  in  place  of  the 
ruby  screen  give:    a  mati  h  at  a  1  , 

filament  with  a  given   background  bi  e  the 

light  from  thi    tungsten  lamp  contains  a  greater  percentage 

of   blue   than   dues    the    light    from    the    lilani.  nl 
low  voltage.     Ordinary  "cobalt-blue"  glass  cannot  be  used 
because    it    transmits    some    red    light.      It    is    necessai 
choose  a  blue  Si  reen  which  transmits  no  red  light. 

This  arrangement  is  evidently  a  form  of  optical  pyrom- 
eter,   but    much    simplified    because    all    lenses    and    il 
(excepting,  of  course,  those  in   thi 

with.      The    fact   that   some    1  ire   at 

different  di  1  Ltli  es  from  the  eyes  or  background  introduces 
no  trouble,  as  can  easily  be  sei  the  nature 

of   the  case   or   by   trial;   if   the   lamp   is   turned,   the 
move  with  it. 

A  further  modification,  described  in  the  next  paragraph, 
does  away  with  the  necessity  of  looking  through  a  colored 
glasss. 

I  >RANGE   SCREl  

The  other  method  of  applying  the  color  screen  consists 
in  placing  ii  between  the  opal  gla  and  the  source  of 
illumination  and  choosing  it  of  such  spectral  transmission 
that  it  will  modify  the  latter  to  match  the  color  of  thi 


to  the  leading-m  win  -.  the  filament  land  consequently  also 
the   background j    must   be   brighter,   since  the   high-- 
temperature  of  operation  the  e  along  the 

filament  to  which  the  cooling  te  leading-in  and 

anchor  win  running  the 

:,•  lamp 
of  rather  high  ca  11  :   illuminating  the 

filament   as 
bright  ethod 

ise    the    percentage   of    short    wave-length 
radiation  1-  greater  m  the  light  of  I  ind  than  in 

the  light  of  tin    61  att  tungsten  lamp, 

an    "pal    gl  in.,    can    be    uni- 

formly  illuminated  to  match  a  carbon  lamp  in  the  blue  at 
about  50  pel  he  somewhat   in- 

creased by  Usui-  more  lamps  or  special  lamps.  With  an 
arc  lamp  one  can  go  much  higher.  As  an  illustration,  it 
may   1  that   the   voltage  at  the  terminals  of  a 

110  volt  filament  natch,  with  blue  g 

this.    !  ind   must   not   be 

der.ed  the  limit. 
The    three    pairs   of    photographs  ■    tively    the 

appearance  of  a  filament  as  viewed  against  a  black  back 
ground  and  as  matched  against  a  luminous  background  for 
three  different  lamps.  In  the  latter  case  it  is  easy  to  see 
the  "spots"     It   should  be  added  th  .  •  .iphic  plate 

may  b<  in  the 

lequalities  in  the  brightness  in  different 


PIGS.    I.    -'    AND  3 — EFFECT    PRODUCED    B\     im     1    -1     01    DIFFERENT     BACKGR01    N  CREENS    IN    LAMP-FILA! 


ineni.    Since  the  filament  is  operated  al    1  rathei  low 
,.i    incandesi  ence  its  own   light   is  deficient   in  the   sh 
wave  lengths.     The  screen  used  to  modif)   the  background 
light  should  therefon    be  such  as  to  transmit  red    01 
and   yellow    light    and   to   tone   down   the   green,   blue   and 
violet,     such  .1  screen  has  an  orang  e.    A  suit- 

able orange  screen  maj  readil)  be  prepared  bj  dyeing  a 
tted  plate  ver\  tlimlx  with  "Diamond 
irlet."  Such  a  plate  looks  red  by  daylight,  but  when 
placed  m  front  of  a  tungsten  lamp  it  has  jusi  the  right 
orange  red  tint.  It  should  be  emphasi  ed  thai  the  plate 
musl   be  thinl)   dyed      Mori    exact  specifications  in  regard 

1  ansmission  are  unnecessai  j   bi 

able  screen  ma)   readil}  be  prepared  b)   a  trial  or  two  made 

ui  the  manner  indicated.     The  dyed  plate  should  be  placed 

close  to  th<    lamp  and  preferablj    several  inches  from  the 

1. 1---  so  thai  an)    inequalities  in  the  color  screen  will 

\  ...  prai  tii  il   ■  tting,  tin   01 

screen  method   w  ill   probabl) 

ll-'M  PI  RATURl     01     '   ' 

Iii  looking    foi    spots   u    will   usually    be   best    to   run  the 
■  nl    .11    .1   h  iv  incandescence  because, 

well  known.  th«    rati    ol    variation  of  brightness  with  tem- 
peratures is  greater  al  low   temperatures  than  at  lug!, 
peraturcs.    1 1"  ii  is  necessan  to  stuck  the  filament  ver\  clost 


parts  of   .1   filament,   especially   in   ti ■• 

ground.      I  he  illustrations  given   are  madi  \hibit 

approximately  what  thi 

show    what   is  possible  to  do  in  th 

by   photograph).     Iii   photographing  the  color  matel 

evident!)    not    necessary      in 

the  color  match   is   essential    I 

the  filament  againsi  th< 

l'he  plan  "i   matching   lamp  filami 
tensit)  nd  in  the  manner  al 

indicated   m 

lamp  will  1 
■ 


vVater-Powei   Development  in  California 

■f  the 

the   mi  ectric 

rovide 
fully    f<  public  intc  1 


ELECTRICAL    WORLD 


Vol.  61,  \"o.  18 


Central  Station  Management 


Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among  Successful  Utilities 


Electric  Pop-Corn  Parties  for  the  Children 

At  a  number  of  its  properties  in  North  and  South  Caro- 
lina the  Carolina  Power  &  Light  Company  has  been  attract- 
ing public  attention  and  interest  by  holding  pop-corn  parties 
on  Saturday  afternoons,  when  corn  popped  by  electricity  is 
distributed  to  the  children  of  the  community  who  visit  the 


A    SATURDAY    AFTKRNOON    POP-CORN    PAR  IV 

company's  office.  Announcements  of  the  parties  are  made 
in  advance  in  the  local  newspapers,  and  on  the  afternoon 
set  electric  grills  are  installed  in  the  office  show  windows 
and  presided  over  by  picked  youngsters  who  gleefully  pop 
the  tasty  white  dainty.  Attendants  are  meanwhile  kept 
busy  packing  the  pop-corn  into  paper  cones  which  are  dis- 
tributed freely  among  all  the  little  people  who  come  to  the 
party.  Mr.  J.  L.  Kirkpatrick  is  commercial  manager  for 
the  Carolina  company. 


Liability   of  Operating   Company   for   Failures   of 
Circuits 

I  he  question  of  the  liability  of  an  operating  company 
for  accidents  arising  through  breaks  in  its  circuits  was 
brought  up  in  a  case  before  the  Pennsylvania  Supreme 
Court  (85  A,  1 1 17).  A  child  left  home  for  work  and  was 
found  a  few  minutes  later  lying  in  the  street  with  a  burn 
on  his  hand  from  contact  with  a  broken  wire.  Subse- 
quently tetanus  set  in,  the  child  died,  and  a  trespass  action 
was  brought  by  his  parents  to  recover  damages.  The  claim 
was  made  that  the  poles  were  spaced  improperly  for  safety, 
so  that,  owing  to  excessive  sag  and  a  large  arc  of  sway, 
the  wire  was  finally  broken  through  crystallization 
(fatigue)  of  the  metal.  The  trial  judge  ordered  the  jun- 
to return  a  verdict  for  the  defendant,  on  the  ground  that 
no  specific  act  of  negligence  on  the  part  of  the  defendant 
was  shown;  neither  was  there  sufficient  evidence  to  prove 
that  the  spacing  of  the  poles  (184  ft.  apart)  was  a  direct 
cause  of  the  accident,  nor  was  evidence  introduced  to  show 
that  the  break  occurred  through  sagging  or  swaying  of 
the  wire  or  through  contact  with  an  adjacent  wire.  In 
sustaining  the  judgment  of  the  lower  court,  the  Supreme 
Court  held  that,  inasmuch  as  the  evidence  failed  to  show 
the  cause  of  the  break,  or  that  it  was  due  to  negligence  on 


the  part  of  the  defendant,  or  that  the  latter  had  failed  to 
remedy  the  defect  with  reasonable  alacrity,  the  trial  judge 
was  justified  in  withdrawing  the  case  from  the  jury 


Electric    Sign    for    Chicago    &    Northwestern 
Railroad 

Railroad  companies  are  extensive  advertisers  and  shrewd 
ones  also.  Quite  a  number  of  them  make  use  of  spec- 
tacular electric  signs,  apparently  with  satisfactory  results. 
<  )ne  of  the  most  recent  installations  of  this  kind,  and  also 
one  of  the  largest,  is  the  sign  which  has  been  placed  on  a 
freight  house  in  Chicago  on  the  north  bank  of  the  Chicago 
River  facing  Rush  Street.  This  sign,  which  is  50  ft.  square, 
depicts  one  of  the  latest  type  Mogul  locomotives  attached 
to  a  train  of  cars.  A  semaphore  arm  outlined  in  incan- 
descent lamps  displays  "clear"  and  "danger"  signals. 

When  the  danger  signal  is  displayed  the  locomotive  stands 
still  and  smoke  appears  to  curl  out  of  the  stack.  With  a 
clear  track  signal,  the  wheels  of  the  locomotive  begin  to 
revolve  and  the  side  rods  are  shown  in  motion.  At  the 
same  time,  the  smoke  issuing  from  the  stack  appears  to 
trail  back  over  the  roofs  of  the  cars  and  the  track  seems 
to  move.  The  complete  cycle  of  events  is  limited  to  eight 
seconds  so  that  passers-by  may  see  all  of  the  operation-. 

The  steel  framework  supporting  the  sign  weighs  29,500 
lb.  and  the  metal  work  on  the  face  of  the  sign  weighs  8000 
lb.,  making  a  total  weight  of  18.75  tons.  To  give  the  effects 
mentioned,  3860  10-watt  tungsten  lamps  are  employed,  ne- 
cessitating the  use  of  30,000  ft.  of  wire.  Color  effects  are 
secured  with  lamps  dipped  in  a  special  coloring  mixture. 

Because  of  the  weight  of  the  sign,  it  was  necessary  to 
strengthen  the  building  beneath  it.  Ten  piers  on  each  side 
of  the  buildinsr  were  reinforced  bv  securing  them  to   16-in. 


TO  ALL  POINTS 

NORTH  &  WEST 

THE  BEST  OF  EVERYTHING 


A    RAILROAD    COMPANY  S    ELECTRIC    SIGN 

square  oak  posts  set  on  a  concrete  foundation  running 
parallel  to  the  edges  of  the  building.  Four  15-in.  I-beams 
w  ere  also  used  to  distribute  the  weight  of  the  sign. 

A  Reynolds-Dull  flasher  operates  the  display,  energy  for 
which  is  furnished  by  the  Commonwealth  Edison  Company. 
The  sign  was  designed  and  built  by  the  Thomas  Cusack 
1  ompany. 
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Reduction    in    Fire    Insurance   Costs  with    Klectric- 
Motors 

By  C.  J.  Williams 

Where  electric  motors  replace  other  form  ol  motive 
power  one  of  the  lasting  benefits  obtained,  although  rarelj 
used  as  an   argument   In    central    itation  is    the 

fire-insurance  saving  usually  made 

Kverv  form  of  energy-producing  or  energy-consuming 
device  entails  some  fire  hazard  bj  n  ason  of  the  heat  devel- 
oped. Coal,  gas  and  oil  fired  team  boilers  and  gas  and  oil 
engines,  introduce,  ol  com  e,  the  fire  hazard  of  fuel  in 
actual  combustion  In  the  electrh  motoi  the  transformation 
of  electrical  energy  to  mechanical  work  is  accompanied  by 
some  mechanical  and  electrical  lo    i     appi  t,  but 

neither  in  temperature  nor  quantity  is  tin  iarable 

with  that  of  combustion  devices. 

This  difference  of  hazard  is  recognized 
b)   the  difference  in  proportional  insurance    chargi         ["hi 
■  h  .11  ge    for  any   particular  kind   of 

course,  with  the  combustibility  of  tl I 

the  device  is  installed. 

In  mercantile  buildings  in  Stati 
i.ni  hi  fire  insurance  rating  applies  occup 
ally  grouped,  according  to  their  contents1  combustibilil 
i  \,  (  ,,  i  \,  <  ',.  i  ..  etc.-  -the  first  indicating  low  - 
ity,  the  latter  high.    Local  conditions,  however,  may  • 
the  occupancy  of  a  higher  or  lower  d<  tibility 

than  would  otherwise  prevail. 

Induction  motors  of  the  brushless  types  arc   regarded  as 
iinpo  ing  practically  no  tire  hazard  in  occupancies  of  an) 
i  nlr  of  combustibility,  and  no  insurance  charge  is  made 
for  their  use.    Commutatoi  type  motors  not  complete!)  in 
cased  impose,  on  the  othei  hand,  a  degree  of  hazard  \ 
in  occupancies  of  different  combustibility    from  about 
5  cents  per  $ioo  oi  insuranci   carried  when    combustibilitj 
is  low  to  -''I  or  30  cents  where  combustibilitj  1-  high     1  la 
and  heavy  oil   engines,  with   electric-spark   ignttio 
engines  supplied  with  fuel  by  a  pump  from  oul 
are  judged  to  have  about  the     inv   tot   I  hazard  as  thi 
commutator   type  of   electric    motor.     A   2-cent   to 
charge  may  he  added,  however,  even  with  low  combusti 
bilk) 

I  In     '.inline  engine  in  small  unil        ne  of  the 

si  stubborn  competitors  of  the  electric  motor.    Where  its 

entire  supply  is  pumped  tr.uu  .1  storage  outside  the  build 
ing  with  drainagi   hack  to  the  tank,  and  where  it  ha 
trie-spark  ignition,  such  an  engine  imposes     i  harg<  varying 
from  as  low  as  4  to  6  cents  with  surroundings  ol  lov 
bustibility  up  to  28  to  42  cents  with  high  combustibility.    It 
flame  ignition  or  gravity  feed  of  gasolim  1.  tin 

increase  in  hazard  charge  ma)    amount   to 
per  $100. 

Steam  boilers  vary  in  ha  ard  depending  on  whether  the) 
are  portable  or  stationar)    and  whether  the) 
with  brick  or  metal  stacks,     Where  static  oilers  with 

metal  stacks  are  installed  in  mercantile  buildinj 
purposes  the  charges  in  insui  mci    rati     run  from  -■)  to  ,v< 
i  i  hi  .    [or   low   combustibility    to  4S  1    high 

1  ombustibilit) , 

From  the  foregoing  it  is  readil)  seen  thai  electric  drive 
using  induction  motors  ma)  effect  savings  ovei  other  power 
devices  from  2  to  ,"-'  cents,  and  where  additional  powi 

vices  are  used  this  saving  may  he  gn 

In  other  than  mercantile  buildings  the  saving  ma)  also  1" 
considerable,  varying  to  some  extent  with  the  rating  sched- 
ule applied.  In  metal  mines,  for  example,  the  saving  will 
usually  amount  to  from  ;  to  50  cent  1  insurance 

For  coal-mining  properties  n   may  be  from  5  to  30  cents 
and   for  flour  and  grain  mills  and  elevators   from    j  cuts  to 
si       \n  classes  ol   buildings,  indeed,  show  in  the  propor 
lional   insurance  reductions  the  demonstrated  lower   ' 
Of  electrical   power  devices 


Hints  for  the  Central-Station  Solicitor 

During  a  discussion  at  the  recent  St.  Paul  meeting  of 
the  Minnesota  Electrical  Association  Mr.  T.  D.  Crocker, 
of   St.   Paul,  remarked   that  nization    (he  ob- 

I  to  the  term  "new-business  department")   should  take 
luting  custou  •  •    new  ones. 

It  is  a  good  plan,  where  practicable,  to  have  the  salesman 
deal  with  bis  ow  n 

Another   point    I  1    in   mind   is  that  consumers 

should  be  honestly  advi  rgy  they  buy 

to  their  own   best   advantage.      It     soliciting  new  business, 

vantages  of  elec- 
tricity; don't   pro'  n't    perform,   undei 
rather  than  overstat<   tl  1   that  the  electric- 
rformance.     Mr   Crocker 
i't    think   much   of   "whirlwind"   campaigns;   a   steady 

pull,  he   believes,  is  better, 

Mr.    E.   W.   Krick,  of  I  the  manager 

ian)   in  a  town  of   16      population  where  twenty-four- 
'    was  given   from  the  -tart.     In  replacing  gaso- 
ded  machiti  u  out 

and   >i  '  s,  but  later,  after  the   superior 

trie    -• 

■.  net's  of   tin  e*lec- 

11. 1  let  then  stand  idle. 

Anothei    member   pointed   oul    thi 

having   motors   ready   to   rush   into 


A  Compact   I'.lourr  Installation 

The  compactness  of  electrii     Irivi    has  always 

commendation.      1  he  accom- 

ing  photograph  of  a  pan  direct-con- 

I  to  a   io-bp  induction  motor  illustrates  how  efficiently 
such  a  combination  m.u   be  made.     In  this  factory  the 


m^mZJtSi 


blowers  an   nec<   -  iril)    rui 

tnd  scraps  awa)  from  th  nglc  depart 

ment,  so  that  tl 

■ 
sion  of  the  outfit  from  the  fact 

space  -  plied 

from  the  local  cenl 
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Motorcycles  for  Repair  and   Inspection    Men 

The  use  of  motorcycles  in  speeding  the  work  of  the  re- 
pair and  inspection  crews  of  public-service  corporations  is 
being  generally  adopted.  Having  recently  added  a  power- 
ful twin-cylinder  machine  to  the  fleet  which  it  has  employed 
very  successfully  for  some  time,  the  Louisville  (Ky.) 
Lighting  Company  now  has  five  motorcycles.  The  Ken- 
tucky Utilities  Company,  of  Lexington,  recently  purchased 
three  twin-cylinder  mounts  with  which  to  equip  its  line 
forces.  In  the  case  of  the  former  company  a  great  deal 
of  urban  territory  must  be  covered  speedily  and  economi- 
cally, and  in  the  case  of  the  Lexington  corporation  the  de- 
mand is  for  means  of  covering  suburban  and  rural  terri- 
tory, as  the  Kentucky  Utilities  Company  has  acquired  a 
number  of  plants  in  central  Kentucky  cities  and  towns 
which  are  within  comparatively  short  distances  of  each 
other.  The  motorcycle  is  working  admirably  in  both  lines 
of  service.  Five  machines  are  in  the  hands  of  the  "hurry- 
up"  force  of  the  Louisville  company,  and,  as  it  rests  with 
the  men  to  inspect  and  overhaul  their  mounts  thoroughly 
every  twenty-tour  hours,  practically  no  mechanical  trouble 
and  a  minimum  of  tire  trouble  is  experienced.  For  inter- 
urban  use  the  cycle  has  proved  itself  eminently  practicable, 
according  to  the  experience  of  the  Lexington  company,  for 
the  two-wheeler  is  frequently  able  to  carry  a  man  safely 
and  speedily  over  roads  which  would  be  impassable  for  a 
heavier  vehicle. 


upon  the  success  of  this  ice-electric  plant,  which  shows  a 
50  per  cent  net  return,  its  manager  very  modestly  says 
that  he  has  found  the  by-product  ice  business  satisfactory, 
ife  attributes  not  a  little  of  the  success  to  the  practice  of 
handling  all  sales  by  the  coupon-book  system,  no  cash  sales 
being    made   from   the   wagon. 


Satisfactory  Ice-Electric  Plant  in  Iowa 

Some  readers  who  have  been  interested  in  the  data  pub- 
lished from  time  to  time  in  the  Electrical  World  concern- 
ing the  commercial  opportunities  offered  to  small  central 
stations  by  the  manufacture  of  by-product  ice  have  ad- 
vanced the  opinion  that  these  plants  thrive  only  in  the 
Southern  States.  The  accompanying  data  for  a  planl 
which  operates  in  Iowa  will,  it  is  thought,  show  that  a 
long  way  above  the  Mason  and  Dixon  line  a  chance  to 
earn  a  handsome  dividend  is  afforded  the  progressive  cen- 
tral-station manager. 

The  plant  referred  to  is  an  18-ton  equipment  used  in  a 
town  of  4500  inhabitants.  During  the  seven  months  of 
1912  when  the  plant  was  in  operation  3500  tons  of  the 
frozen  product  were  made  and  disposed  of.  The  follow- 
ing is  a  detailed  account  of  the  operating  expenses  over 
that  period : 

Fuel   .  .  .•■ $1,690.7/ 

Labor  and  office   help 2.000.00 

Water,    200.00 

Supplies,    miscellaneous 150.00 

Delivery    1 ,803.87 

Total    $5,844.64 

It  is  estimated  that  the  actual  plant  cost  of  producing  a 
ton  of  ice  at  the  platform  is  $1.32.  .Rates  have  been  estab- 
lished whereby  the  amount  of  ice  used  by  a  customer  in 
a  season  determines  the  price  per  ton  which  he  shall  pay. 
To  all  groceries,  hotels,  restaurants  and  similar  customers 
using  from  1  ton  to  5  tons  of  ice  during  the  season  deliv- 
eries are  made  at  a  rate  of  $8  a  ton;  if  the  consumer  uses 
from  5  tons  to  20  tons,  $5  per  ton  is  charged,  and  if  an 
amount  between  20  tons  and  50  tons  is  used,  the  ran 
charged  is  $4  per  ton.  All  customers  who  use  more  than 
30  tons  of  ice  yearly  have  special  contracts  with  the  com- 
pany. Ice  is  delivered  to  all  residences  at  a  flat  rale  of 
$8  a  ton.  The  following  table  shows  the  annual  receipts 
and  disbursements : 

Yearly   gross  income   from   ice  husiness $13,039.74 

Yearly   expense    (including  interest,   depreciation,   etc.").        6,826.68 

Net  income  from  ice  husiness 46,213.06 

The  total  plant  investment,  inclusive  of  delivery  wagons 
and  storage  facilities,  amounts  to  $12200.     In  commenting 


Comparative    Operating    Expenses   of    Horse, 
Electric  and  Gasoline  Commercial  Vehicles 

Perhaps  the  ideal  method  of  comparing  operating  ex- 
penses on  different  types  of  commercial  vehicles  would  be 
to  give  the  unit  cost  jper  ton-mile.  It  is  not  always  prac- 
ticable to  secure  this  information,  however,  owing  to  the 
variation  in  methods  of  figuring  costs  by  those  operators 
of  commercial  vehicles  who  keep  records.  In  the  present 
article  the  figures  are  given  per  car-day,  and  they  are 
derived  principally  from  the  carefully  kept  comparisons  of 
the  Commonwealth  Edison  Company  of  Chicago  relating 
to  horse  and  electric  vehicles,  with  some  additional  data 
relating  to  gasoline  wagons  obtained  from  Marshall  Field  & 
Company,  of  the  same  city. 

Horse  Vehicles  in  Central-Station   Service 

During  the  year  1912  the  Commonwealth  Edison  Com- 
pany had  130  horses,  107  horse  vehicles  and  72  electric 
vehicles  in  service.  Allowing  a  deduction  of  6  per  cent  in 
the  number  of  wagons  in  service  at  a  time  because  of  re- 
pairs or  of  horses  being  shod,  idle  or  sick,  there  remain 
101  horse  vehicles  with  which  to  average  the  expenses. 
These  expenditures  are  grouped  under  the  following  heads: 

Feeding,  shoeing  and  veterinary  service $29,712 

Labor  in  barns  and  repairs  to  buildings 20,176 

Repairs  on  horse  vehicles 11 ,088 

•    Total  for  the  year  1912 $60,976 

Cost  per  horse  vehicle  per  month $50.31 

Driver's  salary 60.00 

Supervision  per  vehicle  per  month 4.6 

Rent  of.barn  per  vehicle  per  month 4.05 

Municipal  wheel  tax  per  month 0.4 

Interest  at  5  per  cent,  depreciation  at  10  per  cent,  taxes  at  1.5  per 

cent,  insurance  at  1  per  cent   5.73 

Total  cost  per  month SI 25. IS 

Average  cost  per  day  per  horse  vehicle  in  service,  on  the  basis  of 

25.5  days  a  month $4.91 

Uses  for  Electric  Vehicles  in  Central-Station  Service 

Twenty  of  the  seventy-two  electric  vehicles  owned  by 
this  company  are  used  in  carrying  supplies  from  ware- 
houses to  customers'  premises.  About  thirteen  cars  are 
employed  for  making  lamp  renewals,  and  ten  trucks  are 
used  for  installing  small  overhead-line  extensions  which  do 
not  involve  the  setting  of  poles.  The  remaining  vehicles 
are  used  for  delivering  meters,  for  underground-line  work, 
installing  signs  and  pulling  cables  through  conduits  by 
means  of  the  vehicle  motors. 

In  size  the  electric  vehicles  range  from  700  lb.  to  4000  lb. 
in  carrying  capacity,  the  average  being  about  2500  lb.  As 
the  average  time  that  they  have  been  in  service  is  about 
twenty-six  months,  the  owner  figures  that  the  maintenance 
charges  have  reached  a  value  that  can  be  regarded  as  fairly 
typical  of  the  service. 

The  electric  wagons  used  by  the  overhead  department 
were  designed  to  carry  all  of  the  tools  and  materials  used 
for  installing  the  customer's  service  wires.  Compartments 
for  holding  the  supplies  are  arranged  so  as  to  be  readily 
accessible  to  the  linemen.  Above  these  compartments  are 
racks  for  holding  cross-arms.  Hooks  are  arranged  on  both 
sides  of  the  truck  for  supporting  coils  of  ropes  and  exten- 
sion ladders.  There  is  no  room  on  the  truck  for  anything 
except  what  is  absolutely  required,  thus  preventing  the 
accumulation  of  junk. 
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In  addition  to  the  eventy-two  electric  commercial  ve- 
hicle:, mentioned,  the  I  ommonwealth  I  idison  Company  owns 
three  large  electric  trucks  capable  of  carrying  3.5,  5  and  6 
ton  each  The  largi  I  om  used  for  hauling  coal  and 
the  other  two  an  empli  ed  for  carrying  reels  of  cable. 
The  results  obtained  with  the  electric  vehicles  hav#e  been 
so  satisfactory  that  this  comp  icing 

n     ei  vice  thirtj    moi  e,    ;ome  of  which  have  I" 
al  read] 

(  )PERA1  ING    ]  EHICXES 

Operating,  repair  and  other  maintenance  charges  on  the 
electric  vehicles  owned  by  the  Commonwealth  F.dison  Com- 
pany for  the  year  I'M-'  are  tabulated  below.  [*he  number 
of  vehicles  in  service  at  a  timi  en  in 

averaging  the  operating  1    pi  n 


MM    IKK      VK1I  ](l.l.    HI-     1   I-  X  I  RA1      -  1   VTION 

Although   the  maintenance  charges  on  electric   vehicles 

are  about  50  per  cenl   more   than   those Mcles, 

this  increased  expense  is  more  than  offset  b)  the  saving 
in  time  in  traveling  from  one  job  to  another.  A  horse 
vehicle  can  cover  about  [5  miles  a  da)  in  delivery  work, 
while  an  electric   vehicle  averages  about   29  miles  ■>  da)    "ii 

DATA    UN    COMMONWEALTH    EDISON    ELECTR1I     VEH 


Supplies 
PaintinK 
Tire  replai  emenl 

General  repairs 

minor  repairs 

includ- 
ing rent  il 

0 ind 

1  4  centa 

Driver  s  salar : 

'. 
iginat  co  tnd  battery  spread 


$2,938 

901 

2.838 

4.858 

11.574 

8.136 


Cost  per 


$5.21 
1.60 
S.03 

20.52 

II    11 


$0.20 
0.06 
0.20 

0.81 


0.57 
0.57 


$39,488  $<,').  99 


$69.99 

$2.75 

65.00 

-~11n1i.il   u  ork.     Hie  >.i\  ing  ma)   ni  it  it   hi  1  e,  but 

in  case  men  who  are  paid  i"  cents  an  hum-  are  being  trans- 
ported  to  a  job,  am   time  saved  represents  a  net  profit 

Somk    Gasolini    \  1  1 I  (CURES 

Although   the   electric    vehicles    used    by    the   Common- 
wealth Fdison  1  ompany  anil  the  gasoline  vehicles  used  by 


Marshall   Field  &  ■  dis- 

tinctly different  kinds  -  they  0]  '.rate  under 

practically   the   same  traffic  c  used 

for   making   deliverii  -.      i  he    electric   vehicles   under   con- 
sideration   an  duty    because    of    the 
heavy  material  handled,  while  the  large  gasoline  truo 
the  departmi                                          hauling  packages  that 

ght  than   the 
ial  carried 
Marshall  Field  i  •inte- 

■  hides.     To 
explain  this  high  figun  .  ;:   m  their 

distribution   which   lie   ;;  xago. 

uld  be 
ir  these  cai  bring 

mmon- 

ii  Edison  Compan  which  are 

said  to  average  29  miles  a  day.     Ii  the  gasoline  cars  did 

55   miles   a   da)    they    n 
favorable  conditii 

iver  electric   vehii  mainlv  on  short 

hauls 


Signature   Frame   for  Storeroom   Reference 

In  the  stin  'he  Consolidated  Gas,  Electric  Light 

\ er  Company,  of  Baltimore,  Md.,  the  usual  method  of 
notifying  thi  rs  and  attendants  by  letter  concern- 

in-    which    officials    an    authorized    to   approve    order 

material  and  supplies  has 
replaced  by  the  simpler 
scheme  "t  using  a  "live  signa- 
ture" frame  like  that  illus- 
trated. 

The  frame  is  made 
small  wooden  paddles  covered 
with  white  paper  and 
into  groove-,  behind  the  glass 
trout.  The  names  written  on 
these  paddles  can  be  quickh 
ekeep- 
retofore  it 
was  necessary  for  these  men 
I.,  pore  over  numi 

wen 

"O.    K."    to    draw    material 

lies  may  be  readily 

'1st  at  all  tn 

iers    sent    to    the 

from 

ther    stations    are    first 

ent,  where  1 1 

■ 

r  the 

The  cl 

hand  of  tl 

■ 

of   tli.  '.   the 

he   fill' 
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Illumination_and  Wiring 

Back-Porch  Meter  Installations 

In  a  great  many  small  towns  and  villages  where  over- 
head distribution  prevails,  and  where  the  service  is  usu- 
ally brought  in  through  an  attic  or  down  to  the  cellar  from 
above  through  conduit,  meters  must  of  necessity  be  in- 
stalled in  out-of-the-way  places  within  the  house,  so  that 
once  a  month  at  least  the  occupants  are  disturbed  to  permit 
the  meter  reader  to  see  the  index  of  the  meter.  In  not  a 
few  localities  meters  are  installed  in  upstairs  closets  or  in 
bathrooms,  because  country  houses  are  not  always  pro- 
vided with  cellars.  At  any  rate,  the  house  must  be  entered 
in  order  to  read  the  meter  register,  and  if  the  owner  or 
tenant  is  not  at  home  the  meter  reader  is  compelled  to  call 
a  second  and  in  some  instances  a  third  time. 

In  small  communities  where  the  consumption  of  elec- 
trical energy  is  small  and  where  the  houses  are  all  de- 
tached the  central  station  must  keep  down  labor  costs  as 
much  as  possible.  If,  for  example,  a  meter  reader  receives 
$2  a  day  and  it  is  necessary  for  him  to  make  two  or  three 
separate  trips  in  order  to  read  a  meter,  the  time  consumed 
figured  in  cents  represents  possibly  more  than  the  profit 
derived  from  the  sale  of  energy  to  the  customer  in  question 
that  month. 

To  render  it  possible  for  a  meter  reader  to  read  a  maxi- 


ers  now  provide  small  cupboards  at  the  rear  of  the  houses 
for  meters.  Indeed,  it  seems  to  be  the  natural  practice  of 
the  community  to  meet  the  wishes  of  the  lighting  company 
in  this  respect  as  though  the  thing  were  established  by  or- 
dinance. Under  the  conditions  obtaining  at  Renovo  it  is 
possible  for  one  man  to  read  300  meters  a  day,  and  that 
record  has  been  established  time  and  again  by   Mr.  F.   M. 


FIGS.      1      AND     2 SERVICE     ENTRANCE    AND     METER     INSTALLA- 
TIONS   ON    PORCHES 

mum  number  of  meters  in  a  minimum  of  time,  many  com- 
panies have  established  the  policy  of  locating  meters  on  the 
front  or  back  porch  of  dwellings.  To  some  managers  this 
practice  does  not  appeal,  because  the  meter  is  exposed  to 
climatic  conditions  and  it  is  an  easy  matter  for  persons  out- 
side to  tamper  with  the  meter  or  even  steal  it. 

Where  meters  have  been  thus  installed,  however,  the  ex- 
periences of  the  companies  show  these  fears  to  be  ground- 
less. There  is  only  one  drawback  where  meters  are  placed 
outside  in  cold  climates,  and  that  is  that  in  winter  they 
cannot  be  tested  with  any  degree  of  comfort.  This,  how- 
ever, is  only  a  minor  consideration,  as  companies  can  ar- 
range to  have  these  meters  tested  before  cold  weather  sets 
in  and  thus  obviate  the  necessity,  except  in  rare  instances, 
of  testing  meters  during  the  winter  months. 

One  of  the  first  companies,  if  not  the  first,  to  establish 
the  practice  of  installing  meters  on  back  porches  was  the 
Renovo  Edison  Light,  Heat  &  Power  Company.  Renovo 
is  a  railroad  town  of  approximately  4500  inhabitants  in  the 
mountains  of  Pennsylvania.  Situated  betwen  high  hills,  it 
is  compactly  built.  With  the  exception  of  the  main  busi- 
ness streets,  however,  the  houses  are  all  detached,  being 
separated  usually  by  small  areaways.  Experience  extend- 
ing over  a  number  of  years  has  enabled  the  company  to 
standardize  its  meter  practice  so  that  architects  and  build- 


FIG.     3 INSTALLATION      ON      SEMI-DETACHED     FRAME      HOUSES 

Xoecker,  the  general  manager  of  the  plant,  who  takes  upon 
himself  the  duty  of  reading  all  the  meters. 

The  outdoor  method  of  installation  has  other  advantages. 
It  is  unnecessary  to  enter  a  house  to  read  a  meter,  so  that 
it  makes  no  difference  whether  the  owner  is  at  home  or 
not.  It  avoids  any  ill  feeling  on  the  part  of  the  house- 
keeper toward  the  lighting  company  by  reason  of  the  fact 
that  a  meter  reader  may  have  forgotten  to  wipe  his  muddy 
shoes  before  entering  the  house.  It  avoids  the  probability 
of  a  customer  tampering  with  the  meter,  because  if  he  did 


FIGS.    4    AND    5 METER    CABINET    SET    FLUSH    IN    BRICK    WAI.l  . 

AND    CABINETS    ON    PARTITION 

so  his  next-door  neighbor  would  see  him.     Altogether,  the 
scheme  has  worked  excellently. 

In  the  business  sections  where  detached  houses  do  not 
prevail  and  where  there  are  a  number  of  tenants  in  the 
same  house  the  meters  are  installed  in  closets  in  the  main 
halls,  where  they  are  accessible  without  climbing  stairs,  a 
consummation  devoutly  longed  for  by  many  a  weary  meter 
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reader.  That  the  practice  of  the  Renovo  company  may  be 
more  readily  comprehended,  a  few  typical  installations  have 
been  selected  for  description.  In  all  cases  the  meter  box  is 
installed  at  the  expense  of  the  customer. 

Fig.  1  shows  an  old  frame  house  with  the  meter  box  in- 
stalled on  the  side  porch.  Three  circuits  are  provided  on 
the  house  side  of  the  meter,  two   for  lamps  and  one   for 


FIGS.    6    AND    7 CAUINE'f    SET    IN    BRICK    WALL    AND    ON    PORCH 

OP     lU.'li   K      DWPJ  I.INGS 

heating  devices.    It  will  be  noticed  that  an  inexp      ! 
with  a  glass  in  the  door  is  employed  and  that  in  this  in 
stance  the  cabinet  is  nol  built  in  the  wall. 

\  better  method   is  thai  used  with  many  of  the  m 
n,in,-  bpuses,  where  the  meter  box  is  built  into  the  partition 
of  the  *huse  on  the  back  porch.     Three  circuits  .ire  con 
nected  1  .  ili.   meters  as  in  the  installation    how  n  in  1 

Fig.  .}  shows  an  installation  on    emi  del  iched  houses,  the 
cabinet  being  set  in  the  partition  of  the  house  on  the  back 
porch  and  the  service  being  run  on  knobs  across  the  porch 
from  house  to  house,     ["his  illustration  shows  an 
condition,  and  certainly  if  the  milk  is  ;afe  the  meti  < 
to  be  more  so. 

Fig,  4  shows  an  installation  in  a  brick  wall,  the  cabinei 
being  set  in  the  wall  and  having  a  sliding  dour  flush  with 
the  surface,  Another  method  of  mounting  meters  on  brick 
houses  is  shown  in  Fig.  5,  illustrating  the  back  porch  of  a 
double  brick  dwelling.  Hie  back  yard  entrance  is  thi 
a  subwaj  over  winch  the  meter  box  is  built.  The  middli 
partition  serves  as  the  back  for  the  two  metei  boxes  and, 
extending  to  the  porch  ceiling  or  thi 

wires  of  each  side  of  the  twin  residence.   The  suppoit 
the  brick  wall  tonus  .1  racewa)   to  the  cellar  for  a  B< 
steel  conduit  containing  the  heating  circuit.     The  practio 
of  the  company  is  to  run  heating  circuits  under  the  fir-i 
floor  and  up  into  the  rooms. 

I  in-  typ<    of  meter  box  construction  shown  in  Fig.  5  is 
employed  where  there  is  not   sufficient    roon    I  1  bu 


FIGS.  8    ^ND  9 — METER  CABINEI      OPEN     VND  CLOSED 

meter  cabinet  in  the  wall  of  the  building.  The  meters  .ire 
within  eas>  reach  from  the  porch  floor,  and  the  bottom  of 
the  cabinet  is  at  the  same  height  as  the  bottom  of  the 
upper  wm. low  sash  so  that  11  does  not  interfere  with  the 
light  entering  the  kitchen 

Another    illustration    showing    a    meter   box    on    the    rear 
porch  of  a  detached  house  is  given  in  Fig.  6,  the  box 


set  in  the  wall  with  the  door  tlush  with  the  finished  wall. 
Fig.  7  shows  another  instance  of  a  double  brick  dwelling 
where  the  cabinet  could  not  be  built  in  the  wall  for  lack  of 
space.    The  extern  iches  to  the 

porch    roof,    form  for   the   in- 

terior circuits,  the  porch  ceiling  and  the  ceiling  of  the  first 
tloor  of  the  dwelling  being  at  I  he  builder 

is   usually   provided    with   the   number   of   conduit    pie 
lay   in   the   wall   at   this  point  ceiling  an.; 

1    the   wires    irom   the  cabinet   can   enter  the  building. 
Mere  again  it  ma;  ■    household  neces- 

shown  are  safe  thi  .    An- 

other view   of  the  same  installation  is   given   ii 
order  to  illustrate  the  present   practici    of  the 
iimiiin  to    the    building  mdary    rack 

n  is  urn.  h  neater  .1  than  three  sep- 

brackets.     It  should  be  mentioned  in  this  cooni 
that   in  all  cases  where  the 

run  directl  g  the 

building.     Where  the  n  le  building, 

as  in  Fig.   10.  tin  ontinued  in 

outside  of  the  building  to  thi 

It    will    be    noted    that    in    many    installations    the    meter 
11  1  door  is  fitted  w  11b  a  ]  >.  w  hile  in 

vt  ooded  doors  ai  • 


l.i     \  N  ; .     II  U.  1     ' 

VPARTMEN1     HOUSES,     *ND    Ml 

1  it  is  unnet  1  tch  up  to  open  the 

iter  can  be  read  mor<    quickly.     In  man. 
however,  the  owners  and  buil 

;   much   neat 
.  tS.       This   is   Indi- 
an  installation  on   back   porches  with  thi 

d.     When  the  dooi 
the  minute  it  is  opened  to  read  the  meter,  the  cabii 
less  conspicuous  even  than  a  shutter. 

Fig.   to  shows  the  method  1 
in  business  Mocks  and  apartm< 

a  public  part  of  I  ' 

istribution  th- 
in  cabinets   of    thi 

tapped  to  the  main  line  ahead  of  thi  lamp 

can  bi  ted  by  a  man  hui  -  mble 

on  .1  circuit      This  .plcte  when 

the  pii  ' 

detract    irom  tin 
1-  show  ii  in  Fig    It,  which  si 
door  shut       rhen 

longs  '   and  trim 
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The  Renovo  Edison  Light,  Heat  &  Power  Company 
started  this  method  of  installing  meters  twelve  years  ago, 
and  during  all  that  time,  the  manager  states,  not  a  meter 
has  been  disturbed  nor  has  a  single  case  of  theft  of  elec- 
trical energy  been  detected.  Moreover,  the  meters  have 
not  shown  any  appreciable  effect  from  weather,  because, 
being  inclosed  in  a  cabinet  containing  still  air,  the  inside 
temperature  of  the  cabinet  was  not  affected  as  much  as  one 
would  suppose.  Fully  80  per  cent  of  the  company's  electric 
meters  are  now  accessible  without  requiring  the  meter 
reader  to  enter  the  private  part  of  any  building  in  which 
they  are  located.  The  boxes  are  lined  with  asbestos  to 
meet  the  underwriters'  requirements. 


Lighting  the  Way  to  Business 

A  somewhat  unusual  installation  of  display  lighting  is 
illustrated  in  the  accompanying  photograph  of  an  alley  at 
Hartford,    Conn.,    leading  to   a   popular    restaurant    in   the 


DISPLAY    LIGHTING    IN    A    HARTFORD    ALLEYWAY 

downtown  district.  The  alley  is  roughly  100  ft.  long  and 
8  ft.  in  width,  and  each  side  is  illuminated  by  forty-one 
16-cp  incandescent  lamps  wired  in  multiple  and  carried  on 
pipe  conduit  run  along  the  sides  of  the  bordering  buildings 
at  an  average  height  of  about  8.5  ft.  above  the  sidewalk. 
The  lamps  are  spaced  about  30  in.  apart  on  centers  and 
give  a  pleasing  and  attractive  aspect  to  the  approach  to  the 
restaurant,  establishing  an  avenue  of  light  to  its  front  door 
during  the  evening  hours. 

At  each  end  of  the  alley  is  an  electric  sign  of  semi-circu- 
lar shape,  bearing  the  name  of  the  establishment,  and  near 
the  ends  two  40-watt  lamps  have  been  hung  over  the  center 
of  the  walkway  to  provide  an  even  more  brilliant  illumina- 
tion. The  side  lamps  are  supported  immediately  under 
reflecting  troughs  painted  white  on  their  under  sides,  and 
the  whole  installation  is  attached  to  the  building  walls  by 
short  iron  brackets  and  braces.  The  use  of  electricity  in 
this  case  goes  far  to  offset  the  disadvantages  ordinarily 
arising  from  a  location  somewhat  removed  from  the  main 
thoroughfares  of  travel. 


Electric  Signs  in  City  Streets 

At  a  recent  meeting  of  the  committee  on  downtown 
streets  of  the  Chicago  Association  of  Commerce  Mr.  John 
[ ■'.  Gilchrist  explained  the  position  of  the  Commonwealth 
Edison  Company  in  relation  to  electric  signs  projecting 
over  sidewalks.  Mr.  Gilchrist  said  that  his  company  would 
be  glad  to  co-operate  to  mitigate  any  possible  abuse  in 
the  matter  of  projecting  electric  signs.  He  reminded  the 
committee  of  the  illuminating  value  of  street  signs,  stat- 
ing that  it  has  been  noticeable  in  Chicago  that  when  the 
city  lighting  service  is  not  in  operation  the  decrease  in 
illumination  in  downtown  streets  is  hardly  noticeable  on 
account  of  the  flood  of  light  from  electric  signs,  window 
lighting  and  various  forms  of  decorative  exterior  illumina- 
tion. 

In  Chicago  electric  signs,  erected  in  compliance  with  the 
requirements  of  the  ordinance,  are  permitted  to  project 
over  the  sidewalks  as  far  as  the  curb.  This  is  the  practice 
in  a  large  number  of  other  cities,  although  in  a  few  muni- 
cipalities other  restrictions  are  made.  In  New  York,  for 
instance,  projecting  signs  may  extend  from  5  ft.  to  8  ft. 
beyond  the  building  lines.  St.  Louis  permits  signs  to  pro- 
ject not  more  than  24  in.  on  broad  streets  and  18  in.  on 
narrow  streets.  In  Philadelphia  projecting  electric  signs 
are  not  permitted  at  all  at  the  present  time  on  four  of  the 
principal  streets.  On  the  other  streets  there  are  no  re- 
strictions. A  San  Francisco  requirement  is  that  signs  shall 
be  rung  on  pivots,  permitting  them  to  be  swung  back  against 
the  building  during  the  day.  In  many  European  cities  it 
is  forbidden  to  extend  signs  of  any  character  bey  ,..d"  the 
property  lines. 

Recent  Telephone  Patents 

Receivers 

Almost  all  telephone  receivers  have  employed  the  system 
whereby  the  direct  magnetic  action  of  the  poles  was  brought 
to  bear  upon  the  diaphragm.  An  exception  to  this  method 
was  the  electro-motograph  used  by  Edison  wherein  the  dia- 
phragm was  driven  by  a  friction  point  trailing  on  a  moist- 
ened revolving  cylinder.  The  friction  between  the  point 
and  cylinder  varied  with  the  current  through  their  contact ; 
thus  the  mechanical  power  of  rotation  was  adapted  to  drive 
the  receiver  diaphragm. 

The  telephone  receiver  recently  patented  by  Mr.  S.  P. 
Grace,  of  Pittsburgh,  uses  this  principle,  in  that  mechan- 
ical energy  of  a  rotating  cylinder  is  used  to  drive  the  dia- 
phragm. In  this  case,  however,  the  friction  drive  is  done 
away  with  and  the  mutual  inductive  reaction  of  eddy  cur- 
rents serves  to  transmit  the  power.  The  usual  receiver- 
pole  pieces  are  supplemented  by  a  pivoted  magneto  frame, 
one  leg  of  which  is  associated  with  each  pole  piece.  This 
auxiliary  pole  piece  is  so  formed  that  it  spans  a  consider- 
able area  of  a  thin  copper  disk  with  a  very  small  length  of 
air-gap.  The  disk  is  caused  to  rotate  constantly  and  a  uni- 
form turning  moment  is  developed  in  the  auxiliary  pole 
structure  owing  to  the  constant  action  of  the  permanent 
magnet  in  the  receiver.  This  turning  moment  is  resisted 
by  the  diaphragm,  which  is  connected  by  a  link  to  the  top 
of  the  auxiliary  pole  piece.  When  the  field  magnetization 
is  varied  by  incoming  currents,  the  reaction  between  the 
auxiliary  pole  piece  and  the  revolving  disk  is  varied  accord- 
ingly. Thus  the  mechanical  rotative  force  is  transmitted 
to  the  diaphragm,  providing  a  means  for  increasing  the 
energy  at   the   receiver. 

Mr.  C.  L.  Chisholm,  of  Marysville.  New  Brunswick,  has 
patented  a  receiver.  The  novelty  of  this  appliance  lies  in 
mounting  the  diaphragm  in  a  ring,  so  as  to  avoid  any  initial 
strains  when  the  ear  cap  is  screwed  home,  and  in  turning 
the  ends  of  the  pole  pieces  into  a  plane  parallel  with  the 
diaphragm.  The  ends  are  then  so  shaped  that  the  field  is 
virtually  circular  and  concentric  with  the  diaphragm. 
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Switchboard  Circuit  Systems 
Mr.   H.   P.   Clausen,   of   Chicago,   describes   a   system    in 
which  the  line  relay  is  permanently  connected  to  one  side 
of    the    line    but    becomes    shunted    by    the    low-resistance 
apparatus    of    the    cord    circuit.      According    to    a    51 
patent  a  relay  with  a  double  winding  serves  as  the  battery 
feeder  to  the  line  during  the  calling  period,  the  line   relay 
being   included   m   the  circuit.     The  double-wound   relay  at 
this  time   is  differential   and   remains   stationary    while   the 
line  relay  operates.     When  a  plug  is  inserted  the  ba 
is  disturbed.    Then  the  double-wound  relay  responds, 
circuiting  both  the  line  relay  and  one  of  its  own  wind 
This  permits  the   second   winding  to   co-operate   with   the 
cord  circuit  in  retarding  battery  current  during  the  talking 
period.      Both   oi    th<    '    patents  are  assignei 
berg   Carlson    Company. 

\    third  patent   granted  to   Mi 
the   Stromberg-Carlson   company    describes   a    switchl 
circuit  system.     In  this  system  the  most  noticeable   f< 
is  the  method  of  controlling  the  line  relay.     This  is  so  con- 
nected  that  as  soon  as  it  is  operated  it   is  automatically 
locked  in,  and  the  line  lamp  is  energized  constantly  after 
the  lirsi  attempt  in  call  until  the  response  of  the  operator 
in  the  line  jack.     Other  features  of  the  invention  concern 
details  of  arrangement  of  the  usual  parts. 

Another  patent  assigned  to  the  same  company  has  been 
granted  to  Mr.  C.   L.   Goodrum,   of   Philadelphia       In   this 


£ 
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system,  shown  in  the  accompanying  illustration,  the  circuit 
may  be  (raced,  showing  the  line  relay  shunted  by  one  sec- 
11 i  the  repeating  coil.     The  doubling  b  super- 

visory lamp  circuit  through  the  strapped  tip  and  test-ring 
contacts  ol  the  jack  is  also  shown. 

Mr.  N.  L.  Johnson,  ni  de  particular  pro- 

vision for  a  pilot  lamp  in  the  cord  signals  of  his  circuit.  He 
uses  direct  acting  magnetic  signals  to  display  the  lamp  A 
hack  contact  is  made  in  series  with  an  auxiliary  contact  in 
ick.  The  latter  is  closed  when  a  plug  is  in.  The  pilot 
lamp  is  included  in  this  circuit  and  glows  from  the  time  the 
signal  is  restored  till  the  plug  is  removed.  This  patent  is 
assigned  to  the  Corwrn  Telephone  Manufacturing  Company. 

I  UPRO\  1  D     \itak  \  11   - 
Successful  operation  of  make  and  break  rures 

platinum  points,  However,  in  telephone  work  on  account 
of  the  very  minute  currents  employed  thi  weight  of  plati- 
num required  is  fixed  by  the  required  physical  manipulation 
rather  than  by  the  cm  rent-carr\  ing  capacity.  \n  invention 
In  Mr.  !•'.  M  McBerty,  of  New  Rochelle.  N  \  .  is  de- 
voted  i"  the  co-ordination  ol  these  two  factors  Hi 
a  very  thin  sheet  of  platinum  foil  upon  one  side  of  which 
copper  is  electrolyticallj  deposited  The  platinum  thickness 
Suggested  is  one-thousandth  inch;  the  copper  thicknes 
fiftieth.  [Tie  contact  pieces  are  stamped  from  this  stock  and 
inserted  in  the  contacting  parts  under  pressure  so  that  thej 
flatten  out  and  lock  themselves  into  place  The  patent  for 
this  invention  1--  assigned  to  the  Western  Electric  Company. 


Two  antiseptic  devices  iur  transmitter  have  been  invented 
and  patented  by  Mr.  G.  S.  Bennett,  of  San  Francisco.  San- 
itary paper  is  used  for  both.  They  have  as  a  special  feature 
a   compulsor  er.     To  this   end  one   of   the 

has  an  automatic  device  for  feeding  the  paper  while 
the   other  has  a   shield    which   must   be   r<  D   the 

transmitter  in  order  to  permit  the  use  of  the  telephone.   This 

removal    feeds    tre-li    p  r 


Letters  to  the  Editors 

Co-operation    Between    Central   Station   and 

.Manufacturrr- 

To  the  Editors  of  the  I 
Sirs: — Your  r<  ; 

The  plan 
of  tin  n   the 

new-business    ma 

strange  to  the  writer   that   central   stations   have  not  been 
willinj 
ing  di 

room,   but   none  of  them   seer  vith   the   kind   of 

success  thai    is  obtained   when   the  mam. 
and    Sells    thi 

thai   the  manufacturer  .Inch,  how- 
ever, the  central   -1  ttii  n 

of  thi  tral  station.     The   fact   is  that 

(he  central   station  and  merely 

place  them  in  the  show   window.      1  -1  out 

a   few   circulars  with  their  monthly  lulls,  but  they  have  no 

propel    and  The    whole    sum 
I  ■    of  the  matter   is  I 

I'he    central    stations    should    foster   the   development    of 
electric,  cooking    I  illy    irnin    the    man 

turer  and  by  active  public  demonsti 
live  canvassing      l  hi  )  shoul  I 
the  household  on  1  instance,  putting  them 

in  on  a  payment  down    with  the  balance  in  monthly  in>tal 
ments.  and  should   advertise  this    i.,ct   in   the   l< 

aturing  thi-  excellent  mi  .ption 

they  will  reap  the  ultin  ct  the 

manui  spend  all  his  profit  in  building  op  a 

ni.      In   other   words,   tii  'iould 

help   i!  '-rating  with 

manufacturers  w  hi 
up  a  profitable  lb  \ 

Cincitu 


Skin   I  IK.  1 


To  il:, 

Sirs  : — In  his  letter  1 
39  Mr.  I  ouis  '  'ohi  n  ui 
which    .lift.  ■ 

used   by  other  wi  that 

could  easily  have  been  mad    in  ti  u  babry 

the  error  in  form  is  attributal 

Pittsburgh  R    W 


To  thi 

id  that   Mr 
to  the  error  in  tin  i'he  correct 

formula  is 

\    COI 

letter  will  show  plainly  '•  iw  the  err  1 
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Field  of  the  Operating  Engineer 

A  Record  of  Practice,  Experience,  New  Ideas  and   Interesting 
Problems— Notes  on  Practical  Subjects— Questions  and  Answers 


Troubles  Due  to  Non-Use  of  Circuit-Breakers 

By  F.  W.  Harris 

Sometimes  trouble  develops  on  the  best  of  apparatus 
owing  to  a  misunderstanding  of  the  proper  care  necessary, 
and  often  such  trouble  is  very  easily  preventable.  A 
common  source  of  complaint  is  the  heating  of  the  contacts 
of  carbon  circuit-breakers  after  the  instrument  has  been 
in  service  for  a  long  period.  These  breakers,  as  commonly 
constructed,  have  a  laminated  brush  made  up  of  thin  leaves 
of  copper,  and  any  temperature  over  a  certain  very  well- 
defined  maximum  will  result  in  the  brush  becoming  soft 
and  losing  its  elasticity.  Therefore  the  heating  becomes 
very  much  worse,  rapidly  approaching  a  crisis  which  results 
in  a  more  or  less  total  ruin  of  the  brush  and  sometimes  a 
shut-down  of  the  plant. 

Troubles  of  this  kind  are  commonly  attributed  to  the 
design  of  the  circuit-breaker  itself,  and  while  it  is  true 
that  different  makes  of  such  instruments  show  a  different 
degree  of  resistance  to  this  trouble  it  is  more  or  less  general 
among  all  types  under  certain  conditions.  The  writer,  who 
has  personally  examined  a  great  many  cases  of  such  trouble, 
was  soon  convinced  that  a  great  deal  of  the  difficulty  was 
due  to  conditions  against  which  no  modifications  of  the 
design  could   be   expected   to  guard. 

Heating  of  contacts  is  very  noticeable  in  steel  mills,  and 
one  case  of  long-continued  trouble  resulted  in  dismantling 
the  circuit-breakers  on  three  successive  July  Fourths,  this 
being  the  most  convenient  day  to  the  mill  superintendent. 
The  case  was  quite  typical  of  general  conditions,  the  in- 
struments being  rated  at  10,000  amp  and  running  on  a 
load  much  below  this.  After  they  were  put  in  first-class 
condition  they  ran  quite  cool  for  some  months,  the  heating 
gradually  increasing  until  they  had  to  be  overhauled  again. 
As  stated,  the  total  cycle  was  about  one  year.  Significant 
was  the  fact  that  there  were  some  additional  circuit-break- 
ers of  the  same  type  in  the  same  plant  that  were  carrying 
a  load  somewhat  in  excess  of  their  rating  and  were  daily 
called  upon  to  open  heavy  overloads  and  yet  gave  no 
trouble. 

An  examination  of  conditions  showed  that  the  trouble- 
some circuit-breakers  were  connected  on  a  circuit  that  was 
never  opened  except  upon  dead-short-circuit  conditions, 
and  it  further  developed  that  these  conditions  did  not  obtain 
more  than  once  or  twice  a  year.  In  other  words,  the  circuit- 
breakers  were  left  closed  for  months  at  a  time.  The  other 
instruments  were  on  an  individual  motor  circuit  and  opened 
every  time  the  motor  was  overloaded,  which  might  be 
several  times  a  day.  In  addition,  they  were  opened  man- 
ually whenever  the  motor  was  shut  down,  which  was  always 
several  times  a  day. 

The  whole  trouble  was  traced  to  a  gradual  oxidation  of 
the  contacts  and  to  the  fact  that  the  troublesome  circuit- 
breakers  were  never  opened  and  closed  to  rub  off  the  oxide. 
It  was  found  that  if  the  instruments  were  opened  and  closed 
a  few  times  on  Sunday  it  was  possible  to  keep  the  contacts 
bright.  The  circuit-breakers  that  gave  no  trouble  were 
naturally  satisfactory,  as  they  opened  many  times  a  day 
and  that  kept  the  contacts  clean. 

Tn  general,  where  open  air-type  switches  are  not  operated 
frequently  it  is  an  excellent  plan  to  clean  them  with  emery 
cloth   at   least   once   a  month,   and  where   the   contacts   are 


not  easily  accessible,  as  in  this  case,  they  should  be  opened 
and  closed  vigorously  say  a  dozen  times  once  a  week.  This 
is  no  great  burden  to  the  operator  and  will  save  repair 
bills. 


Replacing  a  Broken  Valve  Seat 

By  W.  H.  Wakeman 

The  engineer  in  charge  of  a  certain  improved  Greene 
engine  concluded  that  there  was  something  out  of  order 
with  his  exhaust  valves,  as  a  slight  noise  indicated  that 
some  of  the  parts  were  loose  or  broken.  On  taking  these 
valves  out  for  examination,  he  found  that  the  head-end 
valve  and  seat  were  in  good  order,  but  the  valve  seat  on  the 


FIG.    I — CRANK-END    VALVE    SEAT    SHOWINl 
THE    THREE     BREAKS 


THE    POSITION    OF 


crank  end  was  broken  in  three  places,  as  indicated  in  Fig.  I. 
This  seat  was  not  cast  with  the  cylinder,  but  was  made 
separate  and  fitted  into  a  circular  place  provided  for  it. 
Two  cap  screws,  put  in  from  the  under  side,  hold  it  in 
position,  one  at  each  end,  as  shown  in  Fig.  2,  which  is  a 
side  elevation  of  the  seat.  The  ports  are  cored  out  enough 
to  make  a  weak  casting,  as  it  is  not  supported  at  the  center. 

The  fractures  were  not  new,  but  had  been  there  so  long 
that  the  slight  motion  of  the  broken  parts  caused  by  the 
valve  moving  over  its  seat  had  worn  the  surfaces  perfectly 
smooth. 

Although  the  engine  had  been  running  in  this  condition 
for  an  indefinite  time,  the  engineer  declined  to  run  it  longer 
until  a  new  seat  was  put  in.  A  suitable  casting  was  secured 
from  the  builders  and  machined  until  it  fitted  into  place. 
The  valve  face  was  planed'  off,  making  a  good  fit  on  the 
seat,  thus  preventing  all  leakage  at  this  point. 

If  this  valve  seat  had  been  cast  in  one  piece  with  the 
cylinder,  it  would  not  have  broken.    On  the  other  hand,  this 


FIG.   2 CROSS-SECTION   OF  THE   BROKEN    PART   AND  TAP   SCREWS 

WHICH    HELD    IT   IN    PLACE 

part  does  not  wear  evenly  and  it  is  therefore  often  desirable 
to  replace  it.  One  edge  of  each  port  wears  more  than  the 
other;  hence  ridges  are  formed  that  cause  the  valve  to  leak, 
especially  if  it  is  found  necessary  to  lengthen  or  shorten 
the  valve  stem  to  give  more  or  less  compression  to  secure 
quiet  operation.  With  a  removable  seat  it  is  possible  to 
plane  the  surface  at  small  expense,  thus  restoring  perfect 
conditions. 
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Supply  of  Cooling  Water  for  Power   Stations 

By  Fred  Buch 

With  the  immense  size  of  water-cooled  transformers  now 
coming  into  use  and  the  introduction  of  water  jel  eductors 
and  water-cooled  apparatus  in  the  power  house  th< 
lem  of  the  cooling-water  supply  and  distributing  syati 
receiving   considerable   more   attention    than    was   tie 
only  a  few  years  ago.     Water  was  formi  rl     I m  the 


FIG,     I—  DIAGRA  \l     FOR     II  li.ll    IIKAH    Dl 

nearest  convenient  place,  al egardli  tnents 

or  conditions.  A  pipe  line  with  a  screen  at  the  intake  end 
and  a  cut-out  valve  in  the  power  house  then  seemed  quite 
sufficient  and  no  working  drawings  wen  considered  n 
sary.  However,  with  the  rapid  growth  of  the  size  of  appa- 
ratus and  the  general  changes  and  advanci  m  power- 
house layouts,  the  cooling-water  system  has  been  obliged  to 
keep  pace,  until  at  present  it  has  developed  into  a  more  or 
less  complex  system  that  requires  the  same  care  and  atten 
lion  as  do  the  more  intricate  parts  of  powi  1   plants. 

The  water  supplied  for  cooling  the  shaft  bearings  and 
transformers  must  be  free  from  silt  or  grit  and  suspended 
matter,  and  sometimes  free  from  air.     To  accomplish  the 

former,  strainers  are   titled  into  the  intake  lines,  and   where 

this  will  not  suffice  settling  basins  or  tanks  must  be  resorted 
to,  while  for  the  latter  de-aerating  or  storage  tanks  at 
quently  built  at  considerabli   expi  nse.    Where  this  water  is 
rctpiired  at  a  certain  low  pressure  due  to  the  design  ol  the 
coils  within  the  nil-immersed  transformers,  these  tanl 

located  at  the  proper  elevation  to  give  the  desired  pressure 
and  all  water  is  passed  through  the  tanks.  I  be  watei  must 
be  laken  from  at  least  two  separate  and  independent  intakes 
so  as  to  present  a  deficiency  in  the  supply,  regardless  ,,1 
slim  downs  or  accidents.  Controlling  valves  must  be  ar- 
ranged 50  as  readily  to  b\  pass  from  either  intake  to  the 
distributing  header,  and  these  valves  should  be  in  the  most 

accessible  place  in  the  powei  I within  instant  reach  of 

tin'  operator. 

High  Head   Developments 
In  power  plants  with  a  high  head  of  storage  water  it  is 
customary  to  take  the  supply    for  the  cooling   system    from 
the  main  or  exciter   penstocks   in    the    power  bouse   floor,   -is 

this  will  require  the  least  piping      l  be  pressure,  however, 

Should  he  reduced  unless   tin-  cooling  coils  within   the  tt 

formers  an  •  specially  designed  to  withstand  tins  pressure. 
lig.   1  shows  diagrammatically  tin  ts  for  such 

conditions  m  a  power  hoUSC  having  six  mam  generators 
and  three  large  water  cool,  d  transformers  Watei  is  taken 
from  the  exciter  penstocks  through  saddle  no 

cross  connection  between  the  two  lined  with  cutout  valves 
so  that   the  distributing   s\sieni   ma)    be  supplied    from  eithet 

penstock.      From    the    cross  connection    the    water    p 
through  one  of  the  two  sets  of  pressure-reducing   valves 
and  basket  strainers  to  the  distributing  headers  leading  to 
the  transformers,  main  generatoi  bearings  .mil  toilet  rooms 

["here    is   also  a    connection    for   the    watei  -    used 

tor   pumping   out    the   sump   in    the    substructure.     These 

eductors  are  used  oCCasionall)   onlj   while  the  cooling  system 

is  in  constant  use     In  thi  shown  the  eductoi 

loci  inn    was  of  tbe   same   size   as   the   intake   pipes    from   the 

penstocks,  and  cut  out   \  ah  es    wen    there!     1      1 :  in 

that  the  distributing  system  could  receive  water  from  one 
penstock    while    the    eductoi  s    took    their    suppl)     from    the 


.nd   thus    there   would   be   a    lull    supply 
both  systems. 

I  he  requirements  for  cooling  the  oil  in  the  transformers 
are  usually  specified  by  the  makers.  In  this  case  the  pres- 
sure desired  was  25  lb.  and  the  velocity  from  3  ft.  to  4  ft. 
per  second.  As  the  pressure  at  the  intake  end  of  tl 
tern  was  about  100  lb.,  a  pressure-reducing  valve  reducing 
from  100  lb.  to  25  lb.  was  fitted  and  a  basket  strainer  sup- 
Itch    the   floating   matter       Flu-    wire    baskets    in 

■ig  and 
leaning  will  therefore  not   require  much   tune.     It  is 
tpply  the  strainers  with  an  inlet  and  out- 
let end  about  twice  the  diameter  of  the  line  into  which  they 
0  be  fitted  s,,  there  will  be  no  choking 
ses  through  the  fine  meshes  of  th<  lally 

when    these    have    become    m    ■■  pecial 

flanges  to   tit    thi     >ti 
fitted   foi   1  mi ing  out  ■  alves 

from  the  line  so  that  they  n.a  'i.iuled       It 

is  for  tins  reason  thai  I 

w  ater  through   "tie   '.in. 

nto   working   order.      In    the 

telltale  ami  indicate  that  the  reduc- 
ing valves  are  working  properly.     A 
apt   to  "kick"   and  go  wrong,  this  telltali    arrangemi 

desirable. 
Where    the    pressure    reduction    is    great    it    may    bei 

arj   to  lit  two  reducing  vah  ■ 
ducing  the  pressure   from,   say,   -•■ » ■  lb,   ti  nd   the 

other   from   no  lb.  to  25  lb.     With  this  .iru^  arrange) 

is  no  great  strain  on  the  reducing  I  they 

will    not    "fail"   s(1   easily   as    would   other 
Most    reducing    valves    must    be   cut    out    from    the   line   by 
closinj  on  both  sides  of  them 

LUling  or   readjusting  c.  .tit   there  has    re- 

cently  been    placed    on    the   market    a    regulating 
which  the  makers  claim  that  it  can  be  put  back   into  work- 
ing  order   in  /.    moments   without    shutting 
die    system    and    without    losing   an;.  n    the 

line,    miles-    1 ,  gi  inding 

arranged  that  it  can  instantly  be  adjusted  •■.    tnj   1  1 

pressure   by    simply   turning    a   hand-wheel   and   then   •■ 

and    examined    with    the    water    flov  the    valve 

at    service    pressure.     This    valve    ii 
my. 

Low-Head  Devi 

Where   no 

where    water    is  plentiful   at    all    times    and    econom) 

less  importance  no  pressure  reduction   sh 
provided  thi  Is  in  the  tra  nd  all  other 

fixtures  are  designed  I"  meet   the   pre--  ::.        In   I 

gement  such  as  sho«  n  in 


FIG. 

is   taken   from   thi 

are  similar  to  thi     rrang 

the    pri 

omitted     It  is  w .  II  in 

1  at  the  inl 
in"  hi 

and    :  1 
appai    ' 
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each  branch  line  and  throttling  down  the  flow  by  means  of 
the  two  valves.  This  applies  especially  to  the  transformers, 
where  otherwise  large  amounts  of  water  would  be  wasted. 
I  In  basket  strainers  here  shown  differ  from  those  in 
Fig.  i.  There  are  several  types  on  the  market  and  all  are 
good  for  freeing  the  water  from  leaves,  sticks,  etc.  Where 
silt  or  sand  is  encountered,  however,  they  would  be  of  lit- 
tle use  and  a  better  water  supply  should  be  looked  for  ,and 
if  this  is  not  available  a  different  method  of  cleansing  the 
water  must  be  resorted  to. 

De- AERATING    OR    STORAGE    TANK 

The  storage  tank  shown  in  Fig.  3  is  one  of  the  simplest 
and  most  practicable  methods  of  clearing  excessively  dirty 
water  from  sediment.  This  system  is  also  resorted  to 
where  the  transformers  are  fitted  with  iron  cooling  coils 
instead  of  brass  and  where  it  is  therefore  necessary  to  free 
the  water  from  all  air  before  it  is  allowed  to  enter  the  dis- 
tributing headers,  as  otherwise  the  coils  would  be  rapidly 
affected  by  corrosion.  The  tank  is  divided  into  two  com- 
partments and  the  water  supply  conducted  into  the  smaller 
compartment,  where  all  sand  and  silt  settles  to  the  bottom 
and  the  clear  water  spills  over  the  top  of  the  division  wall 
into  the  storage  compartment.  This  latter  compartment  is 
kept  filled  to  the  top,  or  nearly  so,  and  the  supply  for  the 
power  house  drawn  from  the  bottom  so  that  it  will  be  seen 
that  there  is  no  chance  for  air  to  get  into  the  distributing 
system. 

In  the  case  shown  the  requirements  in  the  power  house 
were  240  gal.  per  minute  at  a  pressure  of  25  lb.  and  a 
velocity  of  about  3  ft.  per  second.  The  tank  was  built  to 
store  a  one-hour  supply  and  was  located  at  the  proper  ele- 
vation on  the  side  of  the  hill  to  give  the  desired  pressure. 
Connections  for  supply  water  to  the  tank  were  made  to  the 
penstocks  at  the  power  house  and  a  cross-connection  was 
installed  with  all  the  necessary  cut-out  valves  and  by-pass 
connections  so  that  if  at  any  time  the  supply  from  the  tank 
failed  water  could  be  taken  from  the  penstocks  directly 
through  a  strainer  into  the  distributing  system.  All  valves 
were  located  at  a  convenient  place  in  the  power  house 
where  they  could  be  quickly  reached  by  the  operator.  The 
supply  was  controlled  by  an  automatic  float  valve  in  the 
tank,  the  pressure  in  the  penstocks  at  the  power  house  being 
approximately  100  lb.  The  outlet  pipe  from  the  tank  was 
fitted  with  a  galvanized-iron  strainer  with  a  net  area 
through  the  holes  of  the  strainer  equal  to  three  times  the 
net  area  of  the  pipe.  The  tank  was  fitted  with  a  large  drain 
from  each  compartment  so  that  water  could  be  run  out 
from  time  to  time  and  the  impurities  removed.     It  was  also 


FIG.     3 STORAGE     TANK 

fitted  with  an  overflow  from  the  storage  compartment  and 
a  device  for  registering  the  depth  of  water  in  the  tank.  It 
was  built  of  concrete  and  covered  with  a  roof  on  account 
of  the  more  or  less  severe  frosts. 

This  system  is,  of  course,  more  expensive  than  the  pre- 
ceding ones  on  account  of  the  cost  of  the  tank,  but  in  the 


above  case  it  could  not  be  avoided  as  the  transformers  had 
been  ordered  with  iron  coils  and  it  was  therefore  necessary 
to  free  the  water  from  air.  The  average  cost  of  a  tank  of 
this  kind  is  about  1.5  cents  per  gallon  of  water  stored. 
Steel  tanks  are  not  desirable  on  account  of  requiring  al- 
most   perpetual    painting   and    scraping,    while    wood    tanks 
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FIG.    4 TYPICAL    ARRANGEMENT    WHERE    WATER    IS    PUMPED 

are  cheaper  in  first  cost  but  their  life  not  so  long  as  that 
of  the  reinforced-concrete  tanks. 

Ponds  and   Reservoirs 

Fig.  4  shows  a  typical  arrangement  where  the  water  is 
pumped  from  a  settling  basin  or  storage  reservoir.  The 
piping  details  do  not  differ  greatly  from  those  previously 
described.  The  galvanized-iron  strainer  hox  at  the  intake 
end  of  the  suction  pipe  should  be  made  in  two  parts  and 
hinged  on  one  side  so  that  it  can  be  opened  and  removed 
for  scraping  and  cleaning  without  disturbing  the  pipe.  In 
order  not  to  waste  any  water  the  discharge  end  of  the  pump 
is  fitted  with  a  pressure  gage  and  relief  valve,  the  over- 
flow from  the  latter  being  piped  back  to  the  reservoir  or 
the  suction  end  of  the  pump.  Basket  strainers  are  used 
as  before,  but  no  connection  has  been  provided  for  the 
eductor.  With  this  pump  there  would  scarcely  be  pressure 
enough  to  operate  the  eductor,  and  the  work  of  cleaning 
out  the  sumps  would  have  to  be  done  by  pumping  exclu- 
sively. 

Where  water  is  taken  from  the  city  supply  system  the 
pump  connections  may  be  as  shown  in  Fig.  4,  but  the 
strainer  box  will  not  be  required.  However,  a  Venturi 
meter  or  any  other  good  type  of  meter  must  be  installed 
complete  with  all  the  necessary  recording  mechanism. 
While  any  type  of  pump  of  sufficient  capacity  may  be 
used,  the  general  prevailing  idea  among  engineers 
seems  to  be  that  where  priming  conditions  are  favorable 
and  the  lift  is  not  too  great  a  small  centrifugal  pump  is  the 
best  to  use,  as  it  supplies  all  the  water  required  at  a  very 
low  pressure,  and  in  that  case  the  by-pass  from  the  pump 
discharge  back  to  the  suction  pipe  may  be  omitted.  While 
the  sketch  shows  a  motor-driven  pump,  a  steam  pump  may 
be  more  desirable  or  more   economical   in   certain  cases. 


Air-Gap  Length  of  an  Induction  Motor 

Kindly  inform  me  whether  increasing  the  air-gap  length  in  an  induc- 
tion motor  increases  the  watts  input  or  merely  increases  the  volt-amperes? 

O.  A.   R. 

The  wattless  component  of  the  current  taken  by  an  in- 
duction motor  increases  almost  directly  as  the  length  of  the 
air-gap.  The  watts  input  is  affected  but  little  by  a  change 
in  the  air-gap.  Thus  if  an  ammeter  and  a  wattmeter  were 
connected  in  an  induction  motor  circuit  and  an  increase  in 
air-gap  was  effected  the  ammeter  would  show  an  increased 
value  of  current,  but  there  would  be  no  appreciable  in- 
crease in  the  reading  of  the  wattmeter. 
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Generators,   Motors  and  Transformers 
Self-Synchronising  Machines.     E.  Rosenberg.     Vn 
1 1  aii  (1  paper,  in  absti 
I  nstitution  of  Elei 
chronous   motor,  self-starting   synchronous   motors,    n 

1  riers  and  method    1  ed.   A 

new  method  introduced  by  thi  If-synchron- 

izing  of  a   rotary   converter   with    small   armature  current, 
prevents  sparking  on  the  brushes  and  prevents  the  reversal 
(.I  the  field  of  the  rotar)   converter.      \  starting  mob 
connected  in  series  with  the  slip-rings  of  the  rotarj 
verter,    As  a  starting  motor  an  ordirt  poly- 

phase motor  is  nearly  always  used,  but  the  explanation  of 
the  method  is  simplest  by  assuming  a  single-phase  rotary 
converter  and  a  single-phase  commutator  motor  for  start- 


ler..   I       DIAGRAM    FOR     1INGL1    PHA    I     ROTAS')     C0NVERTE1 

SI  \.a  1    ill  A-  1     1  DM  Ml'  1  \  10K     MOTOR 

ing  1  Fig.  11      rhere  are  no  si  on  the  main 

transformer.     On  ige  terminal   B  of  the   trans- 

foi  mer   is   connei  ted  to   om  !    the 

hin  v  converter,  while  the  other  terminal 
connection  through  a  single-pole  main  switch  and  another 
connection  if  the  mam  switch  is  open  through  the  s 
phase  starting  motor.     A  small  switch  is  shown  in 

With    the    single-phase    motor,    bul    1-    not    e-~~-enti.il.      It    the 

high  tension  switch  ol  the  transformer  and  the  switch  ol 
the  starting  motot  1,  the  main  low  ten-ion  switch 

being  open,  the  current  will  flow  through  the  starting 
tor  into  the  rotarj  converter.  Hie  starting  motor  limits 
the  currenl  to  a  fraction  of  the  full  load  current  of  the 
rotary.  The  rotary  armature  represents  very  little  im- 
pedance. The  starting  motor  takes  practically  the  full 
voltage  of  the  transformer  terminals,  and  a-  with  a  prop 
erlv  designed  rotor  this  current  of  30  per  cent  can  produce 
a  very  good  torque  which  is  far  in  excess  ol  the  starting 


friction,  it  will  -tart  and  bring  the  rotary  up  to 
quickly.     A  current  of  this  value  1- 
the  residual 
circuit   of    t: 

ous-current  brushes,  and  the  1 
abl)   p 

■  ion,  as  is  di 
current  shunt-WOund  machines   in  order  to  allow  qui. 
citation.     As   soon   ..     it  appi  hronism,  th< 

chine  will,  then  ' 

nous-current    machine.  re    attaining 

meter  will  b  I,  hut 

it  becomes  steady  as  soon  as  synchronism 

circuited.     Across  the  main  I  .witch  an  indicat- 

ing lamp  can  he  fitted,  as  shown  in  Fig.  1.    This  lamp  will 
dicker  befi in   53  nchror 

the   rot  When   tl 

impn 

eerier  an  alternating-current  voltagi 
cent    of    full  I  :x    Of   33   I  I 

and  the  machine  is  excited  from  the  armature  with  a  num- 
ber of  ampere  turns  slightly  less  than  33 
the   normal    field   ampere  turn-.      About   I  f   this 

magnetomotive    force   will    he   absorbed   in   the 
the  iron  of  the  armatut  nth  of  it— that  is. 

3  to  ;  per  cent  of  tlie  normal  field  ampere  turns — i- 
sinned    ill    the    field    iron.      The   coer  of   the   field 

is  smaller  by   1   to  2  per  cent,  and  there!-  1 

.   ll     pole      A  ill 

a  pole."      1  f.  on  the  other  ha:. 
■  limit-  the  voltage  im|  1  ■ 
to  o  per  ci  nt,  thi 

field  is  onU  about  0.5  per  cent  ol  th.    non  tal  G 
turns  and   1 
which  repn 
similar  to  that  shown  in  Fig.   1   cat 

phase    rotai 

phase,   squii  ''I   •'• 

1913- 

Three-Phase  Series   •'  illus- 

trated article  in  which  the  author  fit 
the  three-pl 

pie  connection-.     Tin-  diagram  pi  ■ 
the    relation    betv 

diagram  show  •  h  iw  th 

operation    of   thi     I 

to  statoi  tUI 

have  il 

then   takes  up  th< 

double  -et  of  in    • 

of    tin 

conditi 

April    to.    1 

wn  k  -tho.1 

nining  the 

chines.      1  I  '    <"-:"- 

mating  the  total  1  1  neous 
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results.  He  establishes  by  analysis  some  essential  princi- 
ples which  lead  to  a  method  which  may  be  easily  applied 
by  designers  and  yields  little-complicated  curves  and  re- 
sults which  agree  with  the  facts. — La  Lutniere  Elei  .,  March 

22,   I9I3. 

Commutation. — L.  Gratzmuller. — An  outline  of  a  new 
theory  of  commutation.  Instead  of  trying  to  estimate  the 
current  density  of  the  parasitic  currents  (the  local  cur- 
rents 111  the  brushes),  the  author  calculates  the  potential 
differences  between  the  segments  under  the  brushes — po- 
tential differences  which  are  produced  by  the  currents 
which  are  intentionally  circulated  in  the  windings.  If  this 
potential  difference  has  not  more  than  a  certain  empirical 
value,  no  destructive  parasitic  currents  will  occur. — La 
Lumicre  Elec,  March  22,  1913. 

Hunfing. — C.  P.  Steinmetz. — An  article  in  which  the 
author  explains  the  nature  of  synchronizing  power  and  syn- 
chronizing force  and  shows  that  the  hunting  of  a  synchro- 
nous machine — a  cumulative  oscillation — is  not  a  function 
of  the  synchronizing  force,  but  is  a  true  hysteresis  effect. 
the  result  of  a  lag  of  the  synchronizing  force  behind  the 
position  displacement  which  produces  it.  He  draws  an 
analogy  between  such  electromechanical  hunting  and  the 
purely  mechanical  hunting  of  a  belt  on  its  pulley  and  also 
states  that  a  further  analogy  is  provided  by  electromag- 
netic hunting  in  transformers  and  arcing  grounds. — Gen. 
Elec.  Rev.,  May,  1913. 

Synchronous  Converters. — J.  L.  Burnham. — An  article 
which  contains  a  number  of  illustrations  showing  details  of 
the  latest  construction  of  representative  types  of  convert- 
ers.— Gen.  Elec.  Rev.,  May,  1913. 

Generation,  Transmission  and  Distribution 

Automatic  Attachment  for  Motor  Starters. — A  note  on  a 
recent  British  patent  (No.  6599,  1912)  of  W.  A.  Clat- 
worthy.  To  a  pivoted  lever  are  attached  a  weight  or 
spring  and  a  movable  detent.  A  pivoted  quadrant  has  a 
notch  or  projection  for  engaging  the  detent  and  is  attached 
to  the  motor  starter,  of  the  ordinary  non-automatic  type, 
by  a  flexible  coupling.  A  pivoted  tripping  arm  is  also  pro- 
vided for  tripping  and  maintaining  the  detent  in  its  non- 
engaging  position.  The  pivoted  lever  and  tripping  arm  are 
manually  operated  in  one  direction  only.  It  is  suggested 
that  a  suitable  application  of  this  gear  would  be  to  a  hoist 
operated  through  fast  and  loose  pulleys  and  where  the 
starter  may  be  operated  for  starting  and  stopping  by  un- 
skilled persons  from  different  floors  by  a  rope. — London 
Elec.  Ending,  April   10,  1913. 

Power  House. — The  first  part  of  an  illustrated  descrip- 
tion of  the  new  central  power  house  in  the  Staffordshire 
potteries  district,  which  gives  a  supply  to  the  federated 
towns  of  Burslem,  Hanley,  Longton  and  Stoke  and  the 
districts  of  Tunstall  and  Fenton.  For  the  new  power 
house  three-phase  high-tension  generation  and  transmission 
was  decided  upon.  Use  will  be  made  of  rotaries  and  mo- 
tor-converters in  the  substations.  The  article  is  to  be 
concluded. — London  Electrician,  April  11,  1913. 

Dangerous  Rises  of  Voltage. — M.  Gierlich. — The  first 
part  of  a  paper  read  before  the  Niederrhein  Electrical  So- 
ciety on  protection  apparatus  used  by  the  municipal  elec- 
tric station  of  Neuss.  The  author  describes  the  different 
ways  in  which  dangerously  high  voltages  may  occur  on 
transmission  lines  and  then  begins  to  discuss  the  different 
protection  devices.  The  article  is  to  be  concluded. — Elek. 
Zeit.,  April  10,  1913. 

Traction 

Single-Phase  Traction  Motors. — Marius  Latour. — An 
article  giving  comparative  notes  on  the  different  single- 
phase  commutator  motors  which  have  been  tried  in  the 
tests  of  the  Compagnie  des  Chemins  de  fer  du  Midi  in 
France.  The  motor  types  experimented  with  comprised 
the  Westinghouse  series  motor,  the  simple  repulsion  motor 
(Brown.    Boveri   &   Company),   the   compensated-repulsion 


motor  (Allgemeine  Elektricitats  Gesellschaft ),  the  series 
motor  with  space-quadrature  and  time-quadrature  local 
field  for  compensating  the  emf  of  short-circuit  under  the 
I. rushes  (Jeumont),  and  the  series  motor  with  elliptic  field 
(French  Thomson-Houston  Company).  After  giving  notes 
on  the  characteristic  features  of  these  different  types  the 
author  compares  them  with  respect  to  the  value  of  the 
sliding  surface  of  the  brushes  in  contact  with  the  commu- 
tator and  with  respect  to  weight.  The  author  insists  upon 
the  superiority  of  the  series  motor  with  local  commutation 
field  for  a  frequency  of  15  cycles  but  thinks  that  the  repul- 
sion motors  and  especially  the  compensated  repulsion  mo- 
tor are  to  be  preferred  at  higher  frequencies.  The  selec- 
tion of  the  type  of  motor  to  be  employed  is,  therefore, 
intimately  connected  with  the  numerical  value  of  the  fre- 
quency.— La  Lumicre  Elec,  April  5,  1913. 

Installations,  Systems  and  Appliances 

Swedish  Central-Station  Statistics. — R.  Naucler. — Sta- 
tistical data  on  the  condition  of  central  stations  in  Sweden 
in  1910.  The  stations  are  divided  into  two  classes.  The 
first  comprises  the  pure  power  plants  (all  of  them  being 
water-power  plants)  and  their  number  is  twenty-one.  Some 
figures  about  the  five  most  important  of  these  plants  are 
given  in  the  following  table,  in  which  the  first  column  of 
figures  gives  the  equipment  rating  in  kilowatts  in  1909,  the 
second  the  rating  in  1910,  and  the  third  the  length  of  the 
transmission  lines  in  miles: 

DATA    ON    SWEDISH    CENTRAL    STATIONS 


1909,  Kw 

1910,  Kw 

840 

29,400 

11,560 

12,500 

7,383 

7,383 

5,650 

5,650 

3.600 

4,000 

Trollhattan 

Guldspang 

Yngeredsfois 

Hemsjo 

Dejefois  and  Frykfors 


The  ratio  of  maximum  load  to  total  rating  of  connections 
varied  in  most  of  the  plants  between  0.47  and  0.75.  The 
ratio  of  the  yearly  total  production  in  kilowatt-hours  to  the 
maximum  load  of  the  station  in  kilowatts  varied  between 
1767  and  5220  hours.  The  mean  annual  load  of  the  differ- 
ent stations  averaged  about  50  per  cent  of  the  maximum 
load.  The  total  first  cost,  including  land,  hydraulic  devel- 
opments, buildings,  transmission  lines  and  motors,  varies 
between  $150  and  $242.50  per  kw  of  rating.  The  cost 
of  operation,  without  interest  and  amortization,  is,  with  one 
exception,  below  0.25  cent  per  kw-hr.  The  lowest  cost 
is  0.08  cent.  The  annual  receipts  per  kilowatt  connected 
average  $17.50.  The  second  class  of  works  described  are 
those  which  distribute  electrical  energy  for  lighting,  motor 
service  and  traction.  They  have  either  their  own  generat- 
ing plants  or  buy  the  energy  in  bulk  from  plants  or  com- 
bine both  methods.  In  1910  there  were  sixty-five  such 
plants,  of  which  thirty-five  were  owned  by  municipalities 
and  thirty  by  private  parties  or  corporations.  Fifty  sup- 
plied energy  for  lighting  and  motor  service,  fourteen  for 
lighting,  motor  service  and  traction  and  one  for  traction 
alone.  Twenty-four  used  direct  current,  nineteen  alter- 
nating current,  and  twenty-two  a  mixed  direct-current  and 
alternating-current  system.  Numerous  data  are  given  for 
these  plants  concerning  connections  per  inhabitant,  maxi- 
mum  load,   first   cost,   receipts,   etc. — Elek.  Zeit..  April    10, 

I9I3- 

Current-Limiting  Devices. — J.  B.  Picot. — An  illustrated 
article  on  the  different  limiting  devices  which  have  come 
into  use  during  recent  years  in  systems  in  which  a  flat  rate 
is  charged  and  the  consumer  is  disconnected  (or  at  least 
warned  by  a  flickering  of  the  lamps)  as  soon  as  he  con- 
sumes more  power  than  he  is  permitted  to  do.     The  author 
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refers  to  thi  es  in  which  use  is  made 

oi   mei  i  hi  j    or  a  cl  romagnetic 

devices   arc  to   be   prefi  es  art    de 

scribed  in  detail,  o i   which   i       rio    n   in    Fig.  -'.      I  In 

interrupter  has  two 

and  the  other,  B,  being  movabli    and  mounted  at  the  eaid  of 
the  lever  2      vhich  •    axle  0.     ' 

normal  circumstances  the  two  are  in  con- 

tact     I  letw  i  (ii  the  lever  /.  and  the 

i  lei  tromagnei   I     i     pi  ovided  which  he  cur- 

rent in  the  line  and   « hich   attrai 


FIG  i  i      ii 

when  the  current  used  rises  above  a  certain  value.  [Tie 
Mill  nun  pieci  D  pushes  the  rod  £  upward  in  the  hollow 
center  of  thi  con  of  thi  electromagnet  against  the  levi 
thus  breaking  the  contact  between  u  carbons  ./  and  B 
whereby  the  main  circuit  is  broken.  When  I>  is  attracted 
upw  ard  the  l«-\  er  ai  i  angi 

prevents  the  soft  iron  piece  1  >  iron  1 1,  into  it 

former  position   until  the  load   is   reduced  below    its   pei 
missible  value,  when  the  circuit   ma  d  again  by 

means  oi  the  hand-operated  switch  /.     La  Lumiire   ; 
Vpril  i .'.   mi  | 

Regulation  oj  Distributing  Systems.     \  note  on  a  i 
British  patent    (No.  621a,   1912)  of  the   British    ["homson- 
Fiouston  Company  and  the  General  Electric  Company  of 
this   country.     As    applied    to    a    three  una    system    each 
dynamo  or  balancer   lias  in  the  field  circuit   a   res:-; 
winch  is  short-circuited  through  a  relay  controlled  by  an- 
other relay  with  two  balancer  windings,  each 
OUtei    and  the  neutral.     It  is  thus  arranged  that  one-  ri 
ance   is  in  circuit   while  the  othei    1-  OUt,  sii  tii.it   rapid    fol 
lowing    of    load    variations    is    possible.— London 
Eng'ing,  April  to,  1913. 

German  ( 'entral  Sta  tpeT  gh  ing 

data  on  the  importance  of  the  electric  (-entral  stations  in 

the  economic  life  of  Germany.    Numerous  statistical  tables 

and  curves  are  given. — .-/.  /•'.  (,'.  Revue  Mens.,  March,  [913; 

icted  in  La  Lumiire  Elec,  April  5,  i.h;. 

Arcing  of  High-Tension  Switches  W.  Hoepp. — An 
English  translation  in  abstract  of  Ins  recent  German  paper 
on  arcing  phenomena  on  high-tension  switches.— London 
Electrician,  April  11,  1913. 

Electric  Heaters.  II  0  Swoboda,  \n  illustrated 
article  on  the  different  typical  devices  used  as  electric 
heaters  and  utilizing  either  the  Joulean  effect,  the  electric 
arc  or  the  electric  spark. — Elec.  Jour..  April.  1913, 

Switchboards. — C.    II.    Sanderson*— A    continuation    of 


his    illustrated    article   on    remote   mechanically    controlled 
switchboards   in   alternating-current 
Jour..   April,   1913. 

\\  ir.-s,    \\  bring    and   <  iiiiduil* 

Prott  1  lioi 
article  iii   which  it   is  emphasized  that  the  continuity  and 
reliability  of  supply  is  better  assured  with  many 

small  substat  small 

number  of  large  substati  ircuit- 

breakers  which  do  not  •  rload 

but  open  in  the  casi   of  an  accidental  ground  on  tl  • 
tern. — La  Lumiire  Elec,  April  12,  1  , 

Theorem  1  .  brief 

mathematical  paper  by  II.    \.  W.  Klinkhamer  on  the  recip- 
rocal rks.     Some   critic 
narks  on  the  mathematical  1 
proof  are  added 

9I3. 
Repairs  oj   Fuses      P    ll  emphasizing 

again  the  fact  brought  out  before  ii 
that  repaired  fuses  an    not  onlj   uneconomical  but  m 

ions.     A  properl)   repaired  fuse  is  not  cheaper  than 

a    new    one    and    the    end.  .:.or    should  be    to    use    011I  ■ 
Zeit.,  April  to,  1  . 

Slide    Rule.     Erwin    Besses      1  he  author   describi 
lidc  rule  which  permit!  on<    to  make  in  a  very  simple 

common  calculatio  trie  lines  with  re- 

iltage  drop  and   cost   and  ke  multipli- 

s  and  divisions  in  the  same  way  as  with  the  ordinary 
slide  rule. — Elek.  Zeit.,  April   10, 

UnitB.  Measurement*  and  Instruments 

Measurements  of  Inductance. — A.  O.  Allen.  In  a  re- 
port to  the  British  Association  in  1883  it  was  pointed  out 
by  Lord  Rayleigh  that  there  is  a  marked  difference  in  the 
behavior  of  a  galvanometer  used  for  null  methods  of  in- 
ductance measurements  according  to  whether  the  balance 
is  continuous   or  merely    aggregati 

course,    lends    to    give    unsteadiness.       The    report    disc 

a  particular  case  and   shows  that   tv nditions  m 

fulfilled  if  the  balance  is  tinuous,  but  1 

given  that   these  an-  sufficient    (as  the)    are),   and 
might  at  first  be  supposed  that  there  would  be  other 
the  expression  for  the    |uantil  dong  any  arm  of 

the  network   consists   111   genet  tch  of 

which  must  in  the  galvanometer  arm  be  identically  equal  to 
zero    for    a    continuous    balance.      Moreover     no    general 
method    is    indicated    for    discovering    the    necessary    and 
sufficient  conditions  in  other  cases,   if  there   are  such  con- 
ditions      Lastly,   it   seems  that   in   the  cases  where   thet 
not  a  continuous  balance  it  would  be  useful  to  know   roughly 
the  duration  of  the  flow  through  the  galvanometer  in  the 
two    directions    successively,    SO    as    to         Igl     whether    the 
instrument  is  sufficiently  ballistic       These  matt)  1 
Subject  Of  the  author's  diSCUSSion,  and  most  of  :' 
laboratory   methods    ire   dealt   with.     The  auth 
Maxwell's  original  plan  for  comparing   in  inductance  with 
a  capacity,   Rimington's     met  W. 

Stroud's  method,  Anderson's  meth 

on    of    mutual    inductai 
method    of    comparing 

comparing  the  M  ••:  tv  'hem. 

Brilloni's    method,     ind     Miven's     met  I     :  0 

the    M   of   two   '-oils   with   the    /     of   the   third       In    ti 
the    twelve    methi 

of    necessity    attained,    if    a    I  1;    in 

four  such  a  balance  cannot  pot  ind  in  only  three 

is  the  continuous  balance  dependent  upon  'dorc- 

over,  in  these  thr  ntro- 

ducinq:  a  double  adjustment,  a  thine  which  is  usually  re- 
garded as  fatal  to  the  practical  utility  of  any  method.  The 
advice  to  "fulfil  the  condition  for  a  continuous  balance  when 
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such  a  condition  exists"  may  well  be  supplemented  by  fur- 
ther advice  to  choose  a  method  (when  possible)  in  which 
no  special  condition  need  be  fulfilled.  This  is  the  case  in 
three  methods,  namely,  W.  Stroud's  method  and  Ander- 
son's method  of  comparing  an  inductance  with  a  capacity 
and  Maxwell's  method  of  comparing  the  M  of  two  coils 
with  the  L  of  one  of  them.  The  paper  is  highly  mathe- 
matical.— Philos.  Mag.,  April,  1913. 

Electric  Dynamometer  in  the  Automobile  Industry. — 
Carl  F.  Scottv — An  illustrated  article  in  which  the  author 
explains  the  principle  of  the  electric  dynamometer  and 
enumerates  its  marked  advantages  in  the  testing  of  all 
types  of  gasoline  engines,  describes  its  construction,  shows 
how  the  readings  of  torque  and  speed  are  obtained,  ex- 
plains the  control  system  and  the  method  of  absorbing  the 
load,  and  describes  the  procedure  for  conducting  the  tests 
on  the  engine.  The  latter  part  of  the  article  deals  with 
the  chassis-testing  electric  dynamometer,  and  a  summary  of 
the  reasons  why  the  automobile  factories  are  finding  that 
this  method  of  testing  chassis  pays — a  method  in  which  the 
tire  bill  is  eliminated,  labor  costs  are  reduced,  whole-time 
operation  of  men  and  plant  is  made  possible  and  economies 
are  effected  which  quickly  outrun  the  entire  costs  of  the 
complete  electrical  equipment. — Gen.  Elec.  Rev.,  May,  1913. 

Sphere-Gap  as  a  Means  of  Measuring  High  Voltage. — 
F.  W.  Peek,  Jr. — An  illustrated  article  in  which  the  author 
shows  that  by  using  spheres  for  the  electrodes  of  spark- 
gaps  much  more  consistent  results  are  obtained  than  with 
the  present  extensively  used  needle-gap.  Correctly  pro- 
portioned sphere-gaps  are  not  nearly  so  sensitive  to  the 
modifying  effects  of  varying  degrees  of  humidity;  there  is 
no  corona  formation  preceding  spark-over,  and  conse- 
quently no  heating  of  the  air  by  the  streamers;  the  space- 
factor  is  smaller,  while  several  thousand  measurements  can 
be  made  before  repolishing  becomes  necessary.  The  results 
of  some  calculations  and  tests  on  gaps  formed  between 
spheres  of  different  size  are  shown  in  the  shape  of  curves. 
A  few  simple  formulas  are  given  to  assist  in  calculating 
special  cases. — Gen.  Elec.  Rev.,  May,  1913. 

Telegraphy,  Telephony  and  Signals 

Trunk  Telephone  Transmission. — A.  B.  Hart  and  W.  J. 
Hilyer. — A  paper,  in  abstract,  read  before  the  (British) 
Institution  of  Post  Office  Electrical  Engineers,  discussing 
standards  of  reference  for  speech  and  transmission,  best 
distribution  of  copper  in  line  circuits,  effects  of  loading  and 
losses,  the  design  of  a  transmission  scheme,  trunk-circuit 
design,  simultaneous  telephone  and  telegraph  working, 
long-distance  work  and  communication  between  England 
and    continental    Europe. — London    Electrician.    April     n, 

I9I3- 

Submarine  Cable  Signaling. — H.  W.  Malcolm. — The 
first  part  of  an  article  illustrated  by  diagrams  on  a  com- 
parison of  the  methods  of  submarine  cable  signaling.  To 
provide  a  quantitative  test  of  the  relative  merits  of  differ- 
ent methods  of  signaling  in  submarine  cables,  a  standard 
word  is  supposed  sent  through  a  representative  cable,  and 
its  shape  as  received  is  calculated.  The  methods  of  sig- 
naling considered  are:  (a)  siphon  recorder  code,  (b)  ordi- 
nary Morse  code,  (c)  the  Gott  form  of  Morse,  and  (d)  the 
Picard  form  of  Morse.  The  shape  of  the  received  word 
is  illustrated  graphically,  and  the  effect  of  various  modifi- 
cations in  the  sending  conditions  is  discussed. — London 
Electrician,  April  11,   1913. 

Miscellaneous 

German  Electrical  Industries. — The  conclusion  of  the 
series  of  reviews  of  the  German  electrical  industries  in 
1912.  A.  Schnee  discusses  electrotherapeutics  and  the  uses 
of  Roentgen  rays,  Schwerin  discusses  electric  signals, 
Berger  telegraphy  and  telephony  over  wires,  O.  Jentsch 
wireless  telegraphy  and  telephony.  The  report  of  the  Ger- 
man government  telegraph  and  telephone  department  for 
1912  is  added. — Elek.  Zeit.,  April  10,  1913. 


Thefts  of  Electricity. — E.  de  Longueval. — An  article 
describing  several  clever  devices  by  which  fraud  has  been 
committed  in  France  in  changing  the  meter  readings  so 
as  to  reduce  the  bill  for  energy  consumed.  The  article  is 
illustrated    by    diagrams. — La    Lumierc    Elec,    March    29, 

I9L3- 

Organization. — C.  B.  Auel. — A  lecture  on  the  formation 
and  organization  of  a  large  manufacturing  corporation, 
giving  in  diagrams  a  scheme  of  such  an  organization,  a 
sample  balance  sheet  and  a  sample  income  and  profit  and 
loss  statement. — Elec.  Jour.,  April,  1913. 

Economics  of  Engineering. — W.  A.  J.  O'Meara. — A  long 
abstract  of  a  lecture  to  the  students  of  Faraday  House  on 
the  economics  of  policy  and  the  economics  of  practice 
making  up  the  science  of  engineering  economics.  The  sub- 
ject is  discussed  under  the  following  four  headings: 
Markets ;  methods  of  management  of  engineering  enter- 
prises and  the  technical  details  relating  thereto;  diversity 
of  interests  of  employers  and  employed;  effects  of  legisla- 
tion on  engineering  enterprises — London  Electrician,  April 
4.    I9L3- 

Engineer  in  Charge. — A.  E.  Penn. — An  abstract  of  a 
paper  read  before  the  (British)  Association  of  Engineers 
in  Charge  on  the  province  of  the  engineer  in  charge. — 
London  Electrician.  April  4.   1913. 


Book  Reviews 


Hygiene  for  the  Worker.   By  William  T.  Tolman,  Ph.  D., 
and    Adelaide    Wood    Guthrie.      Edited    by    C.    Ward 
Crampton,  M.D.     New  York :     American  Book  Com- 
pany.   225  pages,  illus.    Price,  50  cents. 
A  very  practical  and  clearly  written  book  intended  espe- 
cially for  the  reading  of  boys  and  girls  from  thirteen  to 
eighteen   years   old.     It  contains  much   useful  information 
both  as  to  the  regulation  of  normal  life  and  also  as  to  how 
to  act  in  an  emergency.    It  is  easy  to  read  and  is  well  illus- 
trated.   In  our  opinion  too  much  stress  is  laid  on  what  the 
worker  should  expect  from  his  employer  and  too  little  on 
what  an  employer  should  expect  from  his  employee;  hut  it 
this  is  a  well-founded  criticism,  it  is  only  fair  to  add  that 
any  such  one-sidedness  of  advice  is  apparently  unintentional. 
The  book  will  interest  many  persons  outside  of  the  youthful 
members  of  society  for  whose  particular  benefit  it  has  been 
prepared. 


Die  Veranschlagung  Elektrischer  Licht-  und  Kraft- 
anlagen  unter  Benutzung  vorgedruckter  Formu- 
lare.  Fur  die  Praxis  erlautert  von  Oberingenieur.  By 
B.  Jacobi.  Munich  and  Berlin  :  R.  Oldenbourg.  207 
pages.  Price,  7  marks. 
In  the  progress  of  electrical  engineering  we  begin  with 
scientific  discovery  and  advance  through  the  work  of 
physicists  and  inventors  to  the  activities  of  the  construct- 
ing, installing  and  operating  engineers.  When  the  work 
becomes  so  far  advanced  that  the  operating  engineer,  the 
last  member  of  the  series,  standardizes  it  the  question  of 
costs  and  accounting  becomes  important.  Unless  standard 
methods  of  accounting  are  followed,  comparisons  between 
different  sets  of  accounts  are  ambiguous  and  unreliable. 
The  book  written  by  Mr.  Jacobi  presents  a  standard  system 
of  accounting  and  cost  sheets  for  plants  and  stations 
whereby  the  machinery,  apparatus,  wiring  and  materials 
may  be  tabulated  and  itemized  conveniently  and  to  the  best 
advantage.  Twenty  schedules  are  set  up  and  analyzed  re- 
lating to  direct-current  and  alternating-current  generators 
and  stations,  transformers,  storage  batteries,  lightning  ar- 
resters, conducting  systems,  motors  of  various  types,  lamps 
of  various  types  and  converters.  The  work  will  appeal  to 
manufacturers,  central-station  engineers  and  accountants 
interested  in  German  methods. 
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New  Apparatus  and  Appliances 


An  Illustrated   Descriptive  Record  of  Recently   Developed 
Manufactured  Products  of  Interest  to  Electrical   Readers 


Interchangeable  Socket 

The   illustration     shown    herewith     represents   a   k< 
socket  embodying  the  interchan  -urc.    This  socket 

is  fitted  with  a  groove  which  permits  it  to 
be  used  with  shade  holders  and  is  equipped 
with  a  }x-in.  aluminum  cap  at  the  top.  The 
manufacturers  of  this  socket  have  recently 
put    upon    tin'    in, m  ting    of 

fifteen  standard  parts   from   whi 
sible   to   make   twenty -lour   different   combi- 

m 'i    01    el    and  re<  eptacles  both  w  ith  and 

without   keys.     The   interch 
1     ljr(  sangi    permits   t he  jobber  to  carry   in   his   sto 

ABLE  SOCKET    v;ln(l        "•  ,rs    without 

the    outlay    of    a    great     deal     of    capital. 
These    sockets    arc    manufactured    by    Pass    &     Seymour, 

Inc.,    Solvay,    N     Y. 


Chain-Pull  Attachments  for  Lamp  Sockets 
The  firm  of  Harvey  Hubbell,  Inc.,  Bridgeport.  Conn.,  has 
just  placed  on  the  market  a  pull  socket  with  a  permanent 


FIG.     I — CHAIN    run      ATTACH  MEN!     FOB     BAR!     SOCKE1 

chain-pull  attachment  and  also  an  attachment  tor  ordinary 
pii II  sockets,  the  two  devices  being  shown  in   Figs.   1   and  . 

respectively.      The   construction    of    the    former    is    <• 


i!  \  1  \    ri    1  VTTACHMEN1      FOB     SHADED     LAMP 

from  the  illustration.  The  latter  can  be  attached  directly 
to  any  pull  socket.  A  stiff  spring  hand  is  clasped  around 
the  socket.  \  slol  in  the  end  of  the  hand  hooks  over  a 
screw  which  tightens  the  attachment.  When  properly 
fasten.  1  it   wabble,  ben  I     1   gel  out  ol  order     The 

chain  is  connected  to  the  end  of  the  curved  lexer,  which 
conies  directly  opposite  the  chain   eyelet       The  downward 


pull  of  the  cord  effects  a  forward  pull  of  the  chain.   There 
is  no  strain  on  the  socket  or  chain  and  the  lamp  is  free 
iiarmful  jarring. 


Semi-Indirect  Lighting  Fixture 
turc  illustrated  herewith,  called  the   "Phoenixlite," 
iple  and  effia  ng  to  the  manufacturer. 

it    absolute!}  up   is   totally  con- 


si  MI-INDIBEI  1    FIXTURE 

1   and  the  quality  of  the  glass  is  such  as  to  produce 
fleet.     In  using  this  fixture  the  color  and  other 
conditions  at  the  ceiling  are  said  to  be  immaterial.     The  re- 
flector is  easily  kept  clean,   consequently  efficiency  of  the 

installation   is  maintained. 

This  fixture  is  manufactured  by  the  Phoenix  Glass  I'om- 
pany,    15   Murray   Street.   New    York. 


Severe  Teal   "I    Motor  in   Dayton   Flood 

r.\  1  ,  1 '.  Raines 
In  the  recent  fl  iratus 

installed  in  centr  1  -rial  plants. 

received  a  test    for  which  the. 

interesting  tal<  9  havi  .ratus 

ged   from  tin  '  'mess 

of  modern   machil 
One  inte; 

["his  mol  11 

contain©  he  motor  had  been  loa- 
the customer,  thi    Worl 

before  the  flood. 
The  building  imm- 
dated  to  a  depth  -lie  motor  being  totally  sub- 
1  and  full  of  mud  lam- 
ination it  was  found  that  the  oil  in  the  '  thor- 
oughl;  '  and  that  the  internal 
starting  switch  had  efl  I  the 
rotor  so  that  th<  n  "ne 
hour  from  the  t  been 
thoroughly  cleaned  with  'he  manner 
shown  in  tl  r  a"d 
ruimins:  light.  There  '  hand  to  or 
the  motor,  so  it  u  itrrcnt  and 
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let  the  motor  dry  itself  out.  This  was  accomplished  by 
connecting  it  directly  to  the  line,  the  starting  resistance 
first  being  entirely  cut  out  of  circuit  by  means  of  the  in- 
ternal switch.  For  a  moment  the  rotor  threw  out  water 
like  a  miniature  waterwheel,  but  it  soon  settled  down  to 
normal  operation,  without  causing  trouble. 

The  age  and  previous  condition  of  service  of  this  motor 


WASHING    SILT    FROM    MOTOR 

make  its  performance  most  interesting.  On  investigation 
it  was  found  that  the  motor  was  ten  years  old,  it  having 
been  purchased  by  the  Dayton  Lighting  Company  in  1903. 
It  had  been  previously  used  by  that  company  in  making  all 
sorts  of  operating  tests  in  various  industrial  plants  for 
extended  periods  and  had  been  subjected,  in  consequence,  to 
severe  overloads  and  treatment. 


A  Compact  Condensing  Plant 

A  compact  surface-condensing  plant,  consisting  of  a 
surface  condenser  with  turbine-driven  air,  circulating  and 
hot-well  pumps,  has  recently  been  built  by  the  C.  H. 
Wheeler  Manufacturing  Company,  Philadelphia,  Pa.,  to 
operate  in  conjunction  with  a  3500-kw  Westinghouse- 
Parsons  turbo-generator.  The  condenser  illustrated  here- 
with contains  13,500  sq.  ft.  of  tube  surface  made  up  of 
seamless  drawn  brass  tubes  18  ft.  2  in.  long,  secured  by 
ferrules  at  both  ends  and  rolled  into  Muntz  metal-tube 
sheets.  The  condenser  is  of  the  two-pass  type  arranged 
for  full  counter-current  operation.  The  exhaust  steam 
enters  at  the  bottom  of  the  shell  through  a  48-in.  exhaust 
inlet  and  passes  upward  on  the  outside  of  the  tubes  toward 
the  air-pump  suction,  which  is  at  the  highest  point  of  the 
shell.  The  water,  entering  at  the  top,  travels  along  the  top 
bank  of  tubes,  then  reverses  and  passes  through  the  mid- 
dle bank  of  the  tubes,  and  then  through  the  bottom  bank 


FIG.    I — SURFACE   CONDENSER 

of  tubes  and  out  at  the  24-in.  opening  on  the  bottom  of  the 
water  box.  At  the  under  side  of  the  condenser  shell  is 
provided  a  hot-well  chamber  in  which  condensed  steam 
collects  to  be  removed  by  the  hot-well  pump. 

Fig.  2  shows  the  pump  combination.  It  is  in  this  ar- 
rangement of  the  air,  circulating  and  hot-well  pumps  that 
the  special    features   of  the   equipment   are   involved.     The 


unit  consists  of  a  20-in.  high-speed  low-head  centrifugal 
entrainment-type  air  pump  and  a  two-stage  centrifugal 
hot-well  pump.  The  entire  combination  is  driven  by  a 
125-hp  Terry  steam  turbine  of  special  design.  The  con- 
densing equipment  will  handle  60,000  lb.  of  exhaust  steam 
per  hour  and  produce  a  vacuum  of  2.25  in.  absolute  with 
circulating  water  available  at  85  deg.  Fahr.     This  condi- 


FIG.    2 TURBINES    A$D    PUMPS 

tion  is  equivalent  to  a  vacuum  of  a  little  better  than  1.5  in. 
absolute  with  a  normal  temperature  of  70  deg. 

The  normal  speed  of  the  combined  pump  unit  is  1450 
r.p.m.  This  speed,  however,  can  be  varied  by  adjusting 
the  governor  of  the  turbine  to  suit  varying  water  tempera- 
tures and  take  care  of  heavy  overloads. 


The  Sturdy  Vehicle  Battery 

Interesting  stories  are  coining  in  from  the  territory  swept 
by  the  recent  cyclone  and  floods,  and  all  show  the  great 
recuperative  powers  of  the  electrical  interests.  A  remark- 
able example  of  the  sturdiness  of  electric-vehicle  equipment 
was  discovered  in  the  ruins  of  the  Omaha  Electric  Garage. 
A  Detroit  electric  roadster  owned  by  the  Omaha  Electric 
Light  &  Power  Company  was  buried  under  tons  of  brick 
and  wreckage,  and  when  the  debris  was  cleared  away  a 
cable  was  attached  to  the  front  axle  and  it  was  hauled  out. 

The  car  contained  a  battery  of  forty  Edison  alkaline 
cells.  The  forward  metal  hood  over  the  battery  had  been 
crushed   in,   short-circuiting   the   cells   and   burning   off   the 


WRECKED    ELECTRIC    VEHICLE 

connecting  juniper  cables,  but  the  cells  themselves  appeared 
to  be  uninjured.  Later  a  test  was  made  by  taking  indi- 
vidual cell  readings,  and  it  was  found  that  neither  the 
weight  of  the  falling  wall  and  short-circuiting  nor  the 
subsequent  storage  of  the  battery  had  damaged  a  single 
cell.  Even  the  electrolyte  was  found  at  practically  its 
normal  level. 
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Indirect  Illumination    of  Salesroom 

The  Firestone  Tire  &  Rubber  Company,  Chicago,  has 
recently  had  its  salesrooms  and  offices  equipped  with  so- 
called  Alexalite  lighting  fixtures  made  by  the  Central  Elec- 
tric Company,  320  South  Fifth  Avenue,  Chicago. 

Ten  siK'h  fixtures  fitted  with  250-watt  lamps  arc  installed 


SALESROOM    WITH    [NOIREC1     LIGHTING 

in  tin     iali    n  shown  in  the  illustration. 

illumination  of  4  ft. -candles  is  said  to  be  obtained  at  a 
consumption  of  0.66  watt  per  square  foot.  In  this  con- 
nection  it  should  be  noted  that  the  interior  decoration 

in  fumed  oak,  which  is  a  | r  reflecting  medium.    Sh 

nl  to  be  entirel)   eliminated  below   the  fixtures.     In 
this  case  the  brightest   spot   is  said  to  be  directly  beneath 
the  bowl.      Mir  excellent  light  distribution   1-  credited   to 
the  design  of  the  diffuser  bowl  and  the  fad  thai  thi 
fusing  medium  is  porcelain-enameled 


Vertical  Motor  for  Cement  Mills 

In  order  to  provide  a  thoroughly 
vertical    machinery    such   as   grinders   and   pulverizers    in 

■ ut  nulls  and  other  places  where  the   service  is  verj 

severe,  the  Westinghous<    I  l<  :trii    &  Manufacturing  1 


HG      I  —  VI  K  rn   \1     CEMEN1    MIU     MO 

pany,  East  Pittsburgh,  Pa.,  has  built  a  lineol  vertical  motors 
in  sizes  varying  from  75  hp  to  200  hp  foi  both  direct-cur- 
rent and  alternating-curi  ent  s< 

A  special  feature  of  this  motor  is  its  strong,  rugged  con- 
struction. The  motor  frame  is  supported  by  a  massiv< 
cast-iron  base,  which  rests  on  slide  rails  with  belt-adjust  - 
mi:  screws     The  shaft  is  of  very  large  proportions  and  tin 


bearings  are  designed  to  withstand  severe  stresses.  The 
weight  of  the  motor  and  the  major  part  of  the  horizontal 
thrust  due  to  belt  tension  are  carried  by  a  ball  bearing 
mounted  within  the  motor  base.  This  bearing  is  housed  in 
an  iron  case  and  can  easily  be  removed  if  the  necessity 
arises.     The-  bearings  are  automatically  oiled,  the  oil  being 


1  [G.    2       SI  1  HON    THROf 

forced  between  the  bearing  surfaci 

1-  in  motion.     I  'In-  ball  thrust  bearing  runs  immersed  in  oiL 
The  commutation  of  the  direct-current  un- 
practically spark  I' 


Emergency  Motor-Driven    Pumps  fur  Ilteaten 

Notable    electrically    driven    equipment*  jilting 

apparatus    arc    installed    in    the    Albambra    Thi 
York  City  and  the  Orpheum  ["heater,  Brooklyn.    Th< 


11  ation  shi  ••• 

Piehl 
Manufacturing  ■  'be  Douglas 

duplex  pump  manui  ictui         ■    W    i 

town.  Conn,      i  '■  -n  of 

automatic   controller   «  'he  pump  ir. 

,1   mon  ntain 
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pressure  in  the  tire  lines  for  emergency  use.  They  deliver 
250  gal.  (if  water  per  minute,  operating  at  50  r.p.m.  against 
a  pressure  of  100  lb.  per  sq.  in. 


Motor  Equipment  of  a  Cigar-Box  Factory 

The  modern  cigar-box  factory  includes,  besides  the 
woodworking  machinery,  also  presses  for  printing  of  trade- 
marks and  names,   bronzing  and   embossing.     In  the  plant 

MOTOR    EQUIPMENT    OF   CIGAR-BOX    FACTORY 


Num- 
ber 

Rating 
inHp. 

1 
1 

15 
3 

2 

0.5 

1 

2 

1 

3 

2 

3 

1 

0.5 

1 

0.5 

1 

0.5 

2 

5 

1 

2 

I 

0.25 

1 
1 

10 
15 

Type 


Slip-ring 

Squirrel- 
cage 

Squirrel- 
cage 

Slip-ring 


Slip-ring 


Squirrel- 
cage 
Slip-ring 

Slip-ring 

Squirrel- 
cage 

Squirrel 
cage 

Squirrel- 
cage 

Squirrel- 
cage 

Squirrel- 
cage 

Squirrel- 
cage 

Slip-ring 

Slip-ring 


Operating  elevator;  motor  suspended  from  ceiling. 
Driving  paper  cutter;  motor  mounted  on  floor. 

Driving  bailing  press;  motor  mounted  on  wall 
bracket. 

Driving  small  job  presses;  speed  control  by  means 
of  circular-plate  speed  regulators  mounted  on 
wall ;  motors  on  floor. 

Driving  embossing  press;  drum-type  speed  con- 
troller mounted  on  press;  motor  on  floor 
behind  press. 

Driving  pony  flat-bed  press;  face-plate-type 
speed  regulator  mounted  on  wall  next  to  press; 
motor  on  floor. 

Driving  bronzing  press;  motor  under  press  on 
floor. 

Driving  a  flat-bed  press;  drum-type  controller 
mounted  on  press;  motor  on  floor. 

Driving  small  flat-bed  press;  drum-type  con- 
trollers mounted  on  presses;  motors  on  floor. 

Driving  small  circular  saw  used  for  trimming 
cuts,  etc.;  motor  on  floor. 

Driving  emery  wheel  and  buffer. 

Driving  small  circular  saw. 

Driving  30-in.  planer;  motors  on  floor,  inclosed 

in  boxing. 
Driving  paper  cutter;  motor  on  floor. 

Driving  gluing  machine  and  belt. 

Blower  system. 

Driving  group  of  seven  small  presses,  six  nailing 
machines,  three  circular  saws,  freight  elevator 
and  two  circular  saws  on  floor  above;  motor 
located  in  old  section  of  plant. 


I  he  wood  when  purchased  from  the  mills  is  a  little 
thicker  than  that  used  for  the  boxes  and  is  run  through 
a  30-in.  planer  driven  by  5-hp  squirrel-cage  motors.  The 
wood  is  then  cut  in  lengths  and  widths  to  suit  the  require- 
ments, most  of  the  boxes  being  a  standard  size. 

In  the  basement  there  are  fourteen  motors.  Three  flat- 
bed presses  are  operated  by  slip-ring-type  motors,  con- 
trolled by  drum-type  controllers.  A  bronzing  press  run  at 
a  slow  speed  is  driven  by  a  i-hp  back-geared  squirrel-cage 
motor,  with  the  starter  mounted  on  the  frame.  A  small 
gluing  machine  for  applying  glue  to  the  paper  lining  is 
driven  by  a  0.25-hp  motor.  This  machine  consists  of  sev- 
eral rolls,  one  of  which  runs  in  glue  kept  in  a  liquid  state 
by  means  of  a  steam  coil.  Glue  is  applied  to  one  side  of 
the  labels  and  lining  by  passing  the  sheet  between  the 
upper  rolls,  whence  it  is  carried  on  an  endless  belt  be- 
tween two  tables  where  it  is  picked  up  and  applied. 

The  total  rating  of  the  motors  in  use  is  76J4  hp,  and 
energy  for  them  is  furnished  by  a  28.8-kva,  240-volt  gen- 
erator. A  service  connection  to  the  lines  of  The  Mil- 
waukee Electric  Railway  &  Light  Company  is  installed  for 
supplying  energy  in  emergency  cases.  Three-phase,  60- 
cycle  Watson  motors,  made  by  the  Mechanical  Appliance 
Company,  Milwaukee,  are  used  in  the  plant. 


of    the    C.    B.    Henschel    Manufacturing    Company,    Mil 
waukee.  there  are  fifteen  presses  for  such  purposes  and  ; 


Oil-Pressure  Bearings  for  Large   Turbo-Generators 

The  power  plant  of  the  Mississippi  River  Power  Com- 
pany now  in  course  of  construction  at  Keokuk,  la.,  will 
ultimately  contain  thirty  10,000-hp  generating  units.  At 
the  maximum  head  of  39  ft.  the  output  will  be  approxi- 
mately 14,000  hp  per  unit.  The  waterwheels  are  of  the 
single-runner  type  operating  at  57.7  r.p.m.  They  are  di- 
rectly connected  to  vertical,  low-speed  generators.  The 
turbines  are  the  largest  ever  built. 

The  thrust  bearings  are  a  combination  roller  and  oil- 
pressure  bearing.  As  the  total  weight  of  the  unit  which 
each  of  these  bearings  has  to  support  is  275  tons,  the  im- 
portance  of   the   oil   supply    is   very   apparent.     The   oil    is 


INTERIOR    OF    CIGAR-BOX    FACTORY.    SHOWING    MOTOR    DRIVE 


TRIPLEX    PRESSURE    PUMP 


total  of  twenty  polyphase  induction  motors,  all  but  one 
driving  a  separate  machine  or  press.  The  motor  excepted, 
rated  at  15  hp.  is  part  of  the  original  equipment  and  drives 
seven  small  presses,  six  nailing  machines,  five  circular  saws 
and  a  freight  elevator.  It  is  planned  to  split  up  this  large 
group  as  it  is  often  necessary  to  run  this  motor  when  only 
a  few  of  the  machines  are  operated. 


pumped  to  the  bearings  by  means  of  triplex  pressure  pumps 
made  by  the  Goulds  Manufacturing  Company.  Seneca  Falls, 
N.  Y.  It  is  supplied  at  a  pressure  of  250  lb.  per  sq.  in., 
which  is  sufficient  to  lift  the  unit  so  that  it  floats  on  the 
oil  and  relieves  the  rollers  of  the  load. 

The  pumps  have  6y2-\n.  cylinders  and  8-in.  stroke.    They 
are  operated  by  chain  drive  from  a  line  shafting. 
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Industrial  and  Financial  News 


Public  Utility,  Commercial,  Corporate  and  Trade  Devel- 
opments— The  Electrical  Material  and  Security  Markets 


Found  Oil  Engines  in  Demand  Abroad. —  W.    K.    II 
30   Church    Street,    New    Vork,    v.!.  nited    States 

representative  of  <  arels  Fren  the  well-known  buildi 
Diesel  oil  engini  al  Ghent,  Belgium,  upon  his  return 
Europe  thi     weel      aid  to  a  repr  1  incal 

II  orld  that  during  his  trip  he  found  that  greal  interi 
being  shown  throughou     1  tirope  in  the    l|;  e  and 

thai  all  of  the  many  companies  building  this  typ.  ol  1 
an    exceedingly    busy.       One  feature   of 

1  he  Die  el  engini    field  abi I,"  he  said,  "i  1  ictenl 

to  which  this  engini  ed  in  countries  in 

which   ii"  "il   is  produced.     Nevertheless,  .ill   "f  the  larger 
engine    builders   and    manufacturers    ol    pi 
ment  are  building  Diesel  engin  ind  type;  .ill 

are  very  prosperous  and  arc    from  eight  to  sixti 

behind  in  filling  theii  trai  is  for  Diesel  engines,    In  many 

cases  the  greater  percentage  of  the  outpul  nanu- 

facturing  plants,  which  formerly  built 
gines,  is  now  Diesel  engines  in  units  varying  from  50  hp 
to  .(iioo  hp  in  rating.  In  the  majority  "i  cases  abroad 
nowadays  the  central-station  managers,  municipal  authori 
ties  ami  heads  of  manufacturing  industries  do  nut  buy 
powei  slain. 11  equipment  without  first  considering  the 
<  1  engine,  using  either  crude  petn  due  oils  or 

Coal   tat  mis.      In    the   greater   number  Of   instances,   and    par 

ticularly  in  the  case  of  the  foreign  central  station  com- 
panies, the  final  selection  is  the  Diesel  type  of  engine,  I  lie 
installation  of  a  1000-hp  two-cylch  me  in 

the  Brussels  central  station,  t"  b<    used  to  help  the  turbine 

equipment   carry   tin    peak    load,   is    1  d  the 

uses  of  the  crude-oil  engine  abroad.  OftentimtS  tl"  Diesel 
engines  are  used  to  carrj  all  ol  tta<  ver>  light  loads  in  'he 
latter  part  of  the  night.  \  cry  la  rue  central  stations  thai  are 
being  built  in  Havre,  Buchan  1  1  ucerni  and  various  other 
European  cities  today  will  undoubtedly  contain  D 
inn  line  oi  the  European  governments,  aftei  a  \ery  ex- 
haustive study,  has  decided  lo  purchase  fortj  six  Diesel  en 
gine  generating  sets  for  fortification  work.  It  is  also  very 
interesting  to  see  in  England  that  some  01  the  largest  in- 
dustrial plants,  such  as  the  Daimler  Motor  Company,  the 
Hoffman  Manufacturing  1  ompanj  and  others  have  D 
engine  power  plants  varying  from  tOOO  iii'  to  ,iooo  hp  and 
use   fuel  oil   which  costs   them   ;'.■   cents   per   gallon,   ni 

livered   in   their   Btorage   tanks    .'.inn   they  could  buj 

delivered   in   the  boiler  room  at  $3.25  pei    ion." 

The  Tariff  and  Business  Conditions. — While  then    is  some 
apprehension   in   cet  inn   quai  ters   concerning 
business  of  tin-  proposed  changes  in  tarifl  eneral 

sentiment  in  variou    branches  of  the  electrical  and  allied  in 
dustries  seems  to  be  thai  no  1  h  in  il  nature  are 

impending   anil    that    such   changl  -    as   are    imminent    will    not 

'iMnr«  greatly  What  dissatisfaction  there  1-  in 
evidence  teems  to  b<  among  the  smallet  concerns  and  1- 
in  all  probability   1 1  a<  eabh    ti  1  purely   l<  ical  ■  llu 

larger  companies  -av.  almo  t  witho  1  ption,  either  that 

their  sales  arc   increasing    or   that    the}    are    Steady   and 

factor)    ni    volume       lii.  impression   gained   from 

lai  ■•■  dealers  in  various  lines  i-  that      impetition  has  been 

pretty    severe    and    that,    while  ales                        lai 

volume,  prices  have  inclim  \  promi 

uent  linn  of  mica  importers,  when  interviewed,  expt 
the    opinion    that    the    pi  es    on    mica    n 

not  materially  affect  the  industry.  They  thought  that  the 
lower  erade-  costin     nm  1  per  lb.  and  unfabricated  mica 

would    he    affected     Favorably    and    that    the    higher    ; 

i  and   formed   mica   « ould   bi    hurl    b 
1'   anything,   they    -aid.   the   manufacturer  of  built-up  mica 
plate  would  he  a  little  I  ■  pense  of  tl 

pi  ■>  in     but   the  diffi  1 1  nci       ould  ■.  eral  of  the 


leadin  n   ihe 

..pinion    that    tin  ;    have    little 

1  fleet  on  the  electrical  industl  r  the  other.     Tiie 

nts   \\*v<\   are    30   1 paratively  small   and    -peculation 

active  that  tl  I  secondary 
imports  ■ 

Activity  Continues  in  Ornamental  Lighting-Pole  Busi- 
ness.— "We  have  had  one  of  our  1  jful  seasons 
thus  far,"  said  the  mat  '.ell-known  ornamental 
lighting  pole  company  this  week,  "and  ..ne  very  surprising 
thing  i-  the  high  rat.  in  our  business  at  the 
present  time.  <  Irdinarily  thin.  n  up  at  this 
season  -up  in 

wide- 
spread interest  in  ornamental  ated  by  the 

g    in    all    parts    of 
this    country    and  I  hiring    the    past    month    we 

shipped  a  great  many  standards  t"  I'anama.  Santo  Domingo 
and  Canada  in  addition  to  filling  1  from  people 

in  tin-  countrj  I  dan  say  that  there  i-  hardl)  .■.  town  oi 
any    magnitude    in    if.     ci  mnti  v  ice    is 

l.'e  in  which  ii  of  installing  an  ..rnamcntal 

ii  improve* 
meiii  associations  an    contit  ng  us  for  information. 

Only   recently    I    had   a   request   frot  •    federation 

ighting  sys- 
tem- nnection  with  a  number 
of  welfare  agencii  ■  in  tl  ml  cities  in  a  cer- 

i.itc  and  i-  preparing  and  working  on  plans  for  com- 
munity betterment.  One  of  the  subjects  il  1-  -tidying  very 
carefully   in   thi-  tree!   lighting  as  a 

deterrent   to   crime   and   an   aid   to   :  -i       In 

view  of  the  rapidly  growing  interest  shown  in  Letter  light 
ing,  1  look  forward  t..  maintenanci  of  the  excellent  condi- 
tions in  our  line  " 

Reduction  in  Price  of  Carbon  Lamps. —  Manufacturers  of 
in,  amies,  cut  lamp-  recently  placed  in  effect  a  new  price 
schedule  for  carbon-filament  lamps  The  regular  20.  25,  30. 
SO  and  do  watt.  11x1-130  volt  lamps,  with  specific  consump- 
tions of  4.15.  3.10,  3.25,  3  and  ,!  watts  per  candle  respec- 
tively, are  now  listed  at  12  cents  plain  and  14'  1  cents 
ed,  in  standard  package    quantit  subject  to  a 

discount  "f  [5  per  .nit  on  quantities 
The  regular  IOO-\vatt  and  1 20- watt,  I  lamps  hav- 
ing spi  listed 
at  18  cents  plain  and  .'  kage 
quantities   of    t7S,   subji  •      The   10- 

wall    and    20-watt,     too  -.fcific 

consumptii  ins  of  ;  «  al 

lively,  are  listed  at    1 -•  cents   plain 

and   tin    04  wait. 

er    candle,   1- 

listed   at    ih. 

imps,  w  uh   - 
watts  respei  tivel)    thi  juan- 

tities 

the     i-' 
sumption  tl  1 

packs 

Present    Sales    of    Gasoline    Engines    Large. — The    Pair* 

line   en|  -   very 

.ggre- 
gating    3000    hp     pel     weel  "    induction 

'.   cast   end- 
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Transmission-Line      Equipment     for      Panama      Canal. — 

Awards  have  been  made  for  the  greater  part  of  the  mate- 
rial required  in  the  construction  of  the  Cristobal-Balboa 
electric  transmission  line,  48  miles  long,  which  will  be  the 
principal  feeder  of  the  proposed  Isthmian  transmission 
system,  connecting  a  terminal  substation  at  Cristobal  with 
a  similar  one  at  Balboa.  The  contract  for  the  fabrication 
and  assembly  of  627  steel  track-span  bridges  for  single 
track,  and  for  150  track-span  bridges  for  double  track, 
together  with  3108  anchors,  7  ft.  long,  has  been  made  to 
the  United  States  Steel  Products  Company,  which  agrees 
to  begin  delivery  in  150  days  and  complete  it  in  305  days. 
The  only  other  bidder  on  the  above  material  was  the 
Kiter-Conley  Company  of  Pittsburgh.  The  plan  of  manu- 
facturing this  material  at  the  company's  shops  and  then 
assembling  it  on  the  Isthmus,  the  Canal  Commission  fur- 
nishing the  erecting  shed,  necessary  trackage  and  trans- 
portation facilities,  quarters  for  the  company's  employees, 
etc.,  has  been  adopted.  The  successful  bidder  already  has 
a  force  on  the  Isthmus  working  on  other  contracts. 
Award  was  also  made  to  the  United  States  Steel  Products 
Company  for  supplying  1,500,000  ft.  of  No.  00  copper 
wire,  and  500,000  ft.  of  5/16-inch  copper-clad  wire,  in  com- 
petition with  the  National  Brass  &  Copper  Tube  Company, 
the  only  other  bidder.  The  contract  for  furnishing  4000 
insulators,  three-unit,  suspension  type,  with  monel-metal 
fittings,  and  2500  insulators,  three-unit,  strain  type,  with 
monel-metal  fittings,  was  awarded  to  the  Locke  Insulator 
Manufacturing  Company  of  Victor,  N.  Y.,  in  competition 
with  the  General  Electric  Company  and  the  National  Elec- 
tric Supply  Company.  No  award  has  yet  been  made  for 
the  substation  equipment.  The  ground  plates  required 
for  the  work  will  be  manufactured  from  old  copper  and 
cable  now  on  the  Isthmus. 

Emerson  Electric  Manufacturing  Company's  Plans  for 
Fan  Season. — With  few  exceptions,  the  Emerson  Electric 
Manufacturing  Company  has  made  no  radical  changes  in 
its  fan-motor  product  for  the  1913  season.  The  line  of  alter- 
nating-current fans  formerly  known  as  the  Trojan  has  been 
eliminated,  however,  the  company  feeling  that  by  concen- 
trating upon  the  manufacture  of  the  higher  grades  of  Emer- 
son fan,  the  trade  will  receive  better  service  from  the  lar;i?v 
stocks  than  when  two  lines  were  carried.  The  company's 
prices  have  been  reduced  noticeably  since  last  season  on 
both  desk  and  ceiling  fans  of  the  induction  type.  No 
changes  have  been  made  in  the  quality  of  the  product,  and 
the  company  is  offering  its  fans  to  the  dealers  this  year 
with  a  five-year  factory  guarantee  which  the  dealer  can 
give  to  the  purchaser  with  every  Emerson  desk,  oscillating, 
ceiling  or  column  fan.  The  improvements  in  induction  desk 
and  oscillating  fans  which  the  company  made  last  year, 
such  as  the  elimination  of  all  moving  contacts  and  the 
securing  of  improved  speed  regulation,  have  been  tested  by 
a  year's  service,  and  these,  combined  with  the  various 
standard  features  of  the  induction  type,  make  a  product 
which,  the  company  feels,  has  demanded  no  radical  changes 
in  design.  The  Emerson  oscillating  fans  are  mechanical 
types,  equipped  with  a  worm  and  gear  device  which  is 
now  in  its  fourth  season.  The  ceiling  fans  are  unchanged 
from  last  year,  except  that  the  Trojan  ceiling  fan  has  been 
replaced  with  a  new,  plain-type  Emerson  model  correspond- 
ing in  design  to  the  plain-type  fan  of  the  former  Trojan 
line.  A  line  of  12-in.  and  16-in.  three-speed,  alternating- 
current  and  direct-current  ventilating  fan  motors  has  been 
added  to  the  list  of  the  company's  products. 

A  New  Non-Continuous  Filament  Lamp  Promised. — As  a 
result  of  recent  experiments  by  a  leading  German  firm  of 
lamp  makers  there  is  to  be  placed  on  the  market  shortly  a 
new  form  of  drawn-filament  tungsten  lamp  with  a  non- 
continuous  filament.  The  difference  between  this  and  the 
usual  lamp  lies  in  the  fact  that  the  filament  is  doubled  at 
the  upper  supports,  which  construction  it  is  claimed  will 
add  materially  to  the  length  of  life  when  burned  in  a  ver- 
tical position.  The  American  sales  are  to  be  handled 
through  the  Union  Light  &  Supply  Company,  New  York 
City.  The  company  states  that  the  new  lamps  will  be  sold 
under  a  guarantee  against  breakage  in  transit  and  blacken- 
ing in  service  and  will  have  a  specific  consumption  of  1.2 
watts  per  candle  for  the  smaller  sizes  and  1  watt  per  candle 
for  the  larger  lamps. 


Western  Electric's  Retail  Store  at  Seattle. — In  order  to 
take  care  of  the  needs  of  individual  customers,  the  Western 
Electric  Company  has  opened  a  retail  store  in  the  retail 
district  of  Seattle,  Wash.  This  store  is  at  907  First  Ave- 
nue and  handles  all  electrical  appliances  and  supplies  re- 
quired by  householders  and  business  concerns.  The  line 
includes  batteries,  interphones,  vacuum  cleaners,  lamps, 
motors,  generators,  wire  and  conduit.  W.  O.  Preston,  who 
was  formerly  associated  with  the  Western  Electric's  dis- 
tributing house  in  Seattle  as  house  salesman,  is  manager  of 
the  retail  store.  The  retail  store  organization  is  under  the 
direct  supervision  of  H.  D.  Brainard,  who  is  sales  manager 
of  the  Seattle  branch  and  was  until  recently  assistant  sales 
manager  at  Dallas. 

New  Haven  Electrification  Nearing  Completion. — Ac- 
cording to  advices  from  New  Haven,  Conn.,  the  work  of 
electrifying  the  line  of  the  New  York,  New  Haven  &  Hart- 
ford Railroad  between  Stamford,  Conn.,  and  New  Haven 
is  going  forward  rapidly  and  testing  trains  will  be  operated 
over  portions  of  the  line  within  the  next  two  or  three  weeks. 
The  structural  work  for  carrying  the  overhead  wiring  is 
nearly  completed,  while  the  wiring  is  practically  completed 
as  far  east  as  South  Norwalk  and.  will  soon  be  finished  as 
far  as  Bridgeport.  Some  delay  has  been  caused  by  a  strike 
of  the  electrical  workers,  but  it  is  probable  that  everything 
will  be  in  readiness  for  electrical  operation  by  Aug.  1  at 
the  latest. 

Bell  Electric  Motor  Company  Enlarging  Its  Plant. — The 
Bell  Electric  Motor  Company  is  adding  two  modern  fire- 
proof factory  buildings  to  its  present  manufacturing  plant 
at  Garwood,  N.  J.  These  new  buildings  will  be  about 
200  ft.  long,  will  be  of  steel  and  concrete  construction,  and 
will  be  completed  in  about  three  months.  In  addition  to 
the  thoroughly  modern  design  of  the  buildings,  provision 
will  be  made  for  the  installation  of  up-to-date  testing  ap- 
paratus by  means  of  which  single-phase,  two-phase  and 
three-phase  current  at  all  commercial  voltages  will  be 
made  available.  The  company  states  that  its  sales  of 
single-phase  motors  have  doubled  during  the  past  year. 

Orders  for  Transmission  Towers. — The  Riter-Conley 
Company,  Pittsburgh,  has  shipped  200  galvanized  transmis- 
sion towers  on  a  rush  order  from  the  Pearson  Engineering 
Corporation  and  100  towers  for  the  Ebro  Irrigation  & 
Power  Company,  which  is  the  name  of  the  electric-service 
company  for  which  the  Pearson  syndicate  is  building  a 
large  hydroelectric  development  near  Barcelona,  Spain, 
as  was  described  in  these  columns  Jan.  25,  1913.  A  ship- 
ment of  100  galvanized  towers  will  be  begun  shortly  to  the 
United  Gas  &  Electric  Company,  Lancaster,  Pa.,  and  445 
towers  are  under  order  from  the  Salmon  River  Power 
Company. 

Electric  Railway  Supplies  in  Demand. — The  Ackley 
Brake  &  Supply  Company,  New  York  City,  states  that  re- 
cent sales  have  been  satisfactory.  It  has  disposed  of  about 
1500  ft.  of  automatic  trolley  guard,  the  largest  purchasers 
being  the  Selma  Street  Railway  Company,  Selma,  Ala.; 
Tri-City  Railway  Company,  Davenport,  la.;  Saginaw  &  Bay- 
City  Street  Railway  Company,  Saginaw,  Mich.,  and  Scranton 
Railway  Company,  Scranton,  Pa.  Large  sales  of  "Mon- 
arch" refillable  fuses  are  also  reported  to  the  United  States, 
Carnegie  and  Lackawanna  Steel  companies,  Standard  Oil 
Company,  New  York  Central  Railroad,  Lehigh  Valley  Col- 
lieries and  Diamond  Match  Company. 

New  Pacific  Coast  Facilities  for  Paragon  Sellers  Com- 
pany.— The  Paragon  Sellers  Company,  Chicago,  has  an- 
nounced the  transfer  of  its  San  Francisco  stock  to  440 
Market  Street,  in  charge  of  Paine,  Bailey  &  Company,  and 
of  its  Los  Angeles  stock  to  443  East  Third  Street,  in  care 
of  F.  F.  Foster  &  Company.  Full  stocks  of  Paragon  ground 
cones,  ironite  wire,  self-tying  knobs,  handy  lamp  brackets, 
battery  boxes,  etc.,  will  be  maintained  at  the  above  loca- 
tions, where  the  company's  facilities  for  the  rapid  handling 
of  orders  have  been  greatly  improved. 

Argo  Electric  Vehicle  Company  Increases  Capital  Stock. 
— The  Argo  Electric  Vehicle  Company,  Saginaw,  Mich., 
has  increased  its  capital  stock  from  $400,000  to  $500,000. 

Electrical  Energy  for  Coal  Mines. — The  mines  of  the 
Providence  Coal  Company,  near  Punxsutawney,  Pa.,  are 
to  be  equipped  for  electrical  operation. 
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Reorganized  Corporations  Liable  for  Debts  of  Predeces- 
sors.— The  practice  of  reorganizing  corporations  in  order 
to  escapi  burdensome  contracts  or  payments  to  unsecured 
creditors  received  a  severe  setback  this  week  through  a 
deci  ion    handed    down    April    28    by     thi  Mates 

Supreme  Court.  According  to  this  decision,  a  creditor  of  a 
corporation   not  a  party  to  its  reorganization  can   ho}/ 

-M,r  for  his  debt.    The  principle  in  tl  a"s  laid 

down  by  Justice-  Lamar,  was  trpora- 

tions  insolvent  or  financially  embarrassed  often  find  it  nec- 
.1]  y  to  scale  their  di  bl  1  an  with 

an  agreement  to  conduct  the  same  business  with  the 
property   under   a   reorganization.     This    may    be    done    in 

put   uai 1   3   privati    contract    between   bi  mdhi  ilders  and 

stockholdei   ,  and  though  thi    1 

by  Iran  1 1   to  a  new  company  having   the 

holdei  .  the  transaction  would  be  binding  between  the 
partiet  But,  ot  course,  such  a  transfer  by  ste>ckholdcrs 
from  themselves  to  themsi  Ivi  9  1  anni  it  defeat  the  claim  of  a 
non-assenting  creditor.  As  against  him,  the  sale  1-  void  in 
equity,  regardless  of  the  motive  with  which  it  was  made. 
For,  itract   reorganization   was  consummated   in 

1   Faith  and  ig • :  of  the  e5fisti  nee  ol   thi    ci  editoi , 

1 .  1    e.  lu  11    he   appe 1   and   established    I  i 

ordinate  interest  of  the  old  stockholdi  ■•■  sub- 

ject to  his  claim  in  the  hand-  d  company. 

ih.  n    is  no  difference  in  principle  ii  the  reorganization  in- 
ti.nl  of  being  effectuated  by  prn  it<     ale  is  consunn 
by  a  ma  t.  1  ■' ,  .1. .  <l  mni.  r  a  consen     Ii 

Commonwealth  Power,  Railway  &  Light  Company  to 
Expand. — Plans   have   been   formulated    Fo  lisition 

bj   the  I  lommonw  ealth   Powei ,   Rail 
Jackson,    Mich.,    of    the    Union    Railwa       Ga      8     I 
1  ompany,  which  control    and  operati         1  mblic 

utility    properties   in    Indiana,    [Uinoi      tnd    Wi  in,   the 

Michigan  United  Railways  Company,  of  Jackson,  Mich., 
and  the  Springfield  (111.)  Light,  Heat  &  Power  Company. 
If  the  plan  for  taking  over  these  properties  is  ratified  by 
Mi.      tockholdej     oi    the   various  companii  tnmon- 

uealih   company    will  exchangi    1  lock  of   the 

.  a  hi  1    companies,    increase    it  -   capital    sti 
and  issue  $7,500,ooo  in  bonds  to  provide  the  fund-   needed 
for    extensh  e    impi  ovement      and    F01     constt  uction 
already    completed    and    undet     way.      Representativi 
Hodenpyl,   Hard}    &   Company,   New    York,  and  of    I 

(  larl    8   1  ompany,  Philadelphia,  th icerns  interested  in 

the    merger,    met    on    April    29    and    arranged    thi 

tails  of  the   plan.      \   majority  of   thi 

Commonwealth  compart  in   the   three 

other    companies,    according    to    interests    affiliated    with 

the    first-named   company,    who     tated    al       that    ,; 

posed    merging   of   interests    1 

centralize  control,   reduce  expenditun      and   provide  fund- 

For  the  extension  of  interurban  lines  owned  by  the  various 

companies.    Com iwealth  stockholders  «dl  meet  M 

to  ratify  the  plan. 

New  Company  Takes  Over  Chicago  Electrical  Supply 
Dealers. —  \    new    (  hicago   mad  order   house   was    im 

rated  on  April  .M.    1 1  is  1..  1 1  iwn  as  Harri  tpany 

and    will    issue   $2,000,000    in    pi  OCk   and    $8,001 

in   common    stock,     The    new  i    thi 

Chicago   House   Wrecking  Company  and  the   Harris 
&    Wire    Company,     These    companies    1 

in    electrical     materials    among    other    things        The 

lias   an    extensive    establishment    al    Thirty-fifth    and    lr..n 

Streets    and    Owns    real    estate    which    it     I   llui 

The  officers  of  the  new   1  ;ident,    V  Harri-; 

vice   president,    D.   C.    Harris;   treasurer,    I".    Harris;   -e.t 

S,    II     Harris      Maurice    Rothschild,   thi  tnager, 

says  that  the  parcel  po  1  open  great  possibilities  in  the 
mail-order  business,  and  thai  tl  inization  plai 

take  advantage  of  this  opportunity  bj  establishing  branch-  - 
in  \  .11  nut-  part  s  "i   the  country, 

Western    Demand   for    Hydraulic    Machinery   and   Pipe. — 
aggn     iting  abo  10,00 

chinerv  are  reported  by  the  Pelton  Water  Wheel  Company 
I  111  bine    installations    of    t-00   lip    by    the    Ottcrtail    P 
Company,    Fergus    Falls,    Minn  .    20,000    hp    by    th< 
Electric   Company,   San    Fram  •  hp    (three 

units)    foi    the    Los    Vngeles    Aqueduct     and  60.000  hp   by 


the  Briti-h  Columbia  Van- 
couver, B.  C,  arc  in  progress,  and  iooo  hp  has 
been  received  iron 

welded   pipe   have  also   been   large,  including    1700  tons 

the    Vancouver    Island    I  pany,  350  tons   for   the 

San   Joaquin    Light    &    I  nd   2000  ton- 
the   Los  An;                         net. 
Consolidated   Gas,   Electric   Light  &   Power   Financing. — 

iron! 

$2,500... 

•  1 ;..r  in  Baltimore. 

Postpone    Adoption    of    Northern    Colorado    Power    Re 
financing   Plan. —  1  1 

ern     Colorado     Po  ~     Col.,    m< 

April  -•  1  an 

■ 
company  until   M  uinu- 

Api  d    to,   it    has   bi  •  ■ 

panj  in  ordi  in  issue  of  $-V: 

-  maturing  this  month. 
New    Combination    Shade    and    Lamp    Lock    to    Appear 
Soon. —  Frederick   Rail,   New   York  City,  announces  that  he 
will    pt  rtly   a   conil  '.'•   and   lamp 

1  will  meet  the  demand  for  a  suitable  protective 
for  usi  ental   fixtures.     The  seal   is  both   applied 

d  by  means  of  a  small  tool,  resembling  a  paper 
punch,  and  the  entiri     iperatioi        nsumes  not  more  than  a 
minuti 
Canadian      Allis  Chalmers      Company      Chartered - 

p, .rated     al     1  Ittav 

$500,000.       It    will    take  illock 

Company,    of    Mi  will    hav< 
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Electric  Securities 

0 — Quarterly.         M — Monthly.         S — Semi-annually.         A — Annually. 


Kansas  City  Rwy.  &  Lt., 
Kansas  City  Rwy.  &  Lt.,pf. .  . 
Kan.  City  R.&Lt.,  1st  ret ,5s  .  . 
Kan.  City  R.  &  Lt.,con.6s,'12 


Northern  States  Power, 
Northern  States  Power,  pf 


Philadelphia  Electric  ($25) . 
Portland  General  Electric,  5 


Republic  Railway  &  Light,  c 
Republic  Railway  &  Light.pf 


St.  Joseph's  R.,  L.,  H.  &  P. ,5s 

Seattle  Electric  Co., con. 5s, '29 

Southern  Calif.  Edison,  Ss,  '3  9 

Southern  Power,  5 

Standard  Gas  &  Elec.  ($50),c 
Standard  G.  &  Elec.  ($50),  pf 

Tennessee  R.,  L.  &  Powr.,  c .  . 
Tennessee  R.,  L.  &  Pwr.,  pf . 

Western  Power 

Western  Power,  6%  cum.  pf.. 

Western  States  Gas  &  El. ,  c . . 
Western  States  Gas  &  El  ,  pf . 
W.  Sta's  G.  &  E.,lst&r.5s,'41 


DIVIDEND 

LAST     QUO- 
TATION 

Per  Cent 

Period 

Bid      Asked 

Adirondack  Electric  Power,  c . 
Adirondack  Elec.  Power,  pf. .  . 

Amer.  Gas  &  Electric  ($50),  c. 
Amer.  Gas  &  Electric  ($50),  pf 

Amer.  Light  &  Traction.'c .  .  .  . 
Amer.  Light &Traction,pf    .  . 

Amer.  Pwr.  &  Lt.,  6%  cum.pf . 
Amer.  Pwr  &  Lt.,  opt.warr. . . 
Am.  Pwr.  &  Lt.,  6%  notes,'21 

$9,500,000 
2,500,000 

2,500,000 
1,537,500 

10,395,400 
14.236,200 

5,631,400 
5,631,400 
1,604,000 
2,199,100 

6,000,000 
2,180,000 

2 

li 

2* 
li 

1 
li 

3 

8 

Q 
0 

Q 
Q 

S 

15 

55 

78 
44 

370 
105 

73 
79* 
12 
99 

17 
60 

10 

18 
60 

81 
46 

375 
107 

74 
81 
14 
100 

18 
63 

14 

Asheville  L.  &  P.,  1st  s.f.5s,'42 

Aug'ta-Aiken  R.&E.,s.f.5s,'3S 
Augusta-Aiken  Ry.  &  Elec.c. 
Augusta- Aiken  Ry.  &  Elec.pf 

Augusta  Ry.  &  El.,  1st  5s,  '40 . 

Central  Maine  Power,  1st,  Ss.  . 

1,100,000 

2,588,000 
2,250,000 
1,500,000 

96  7,000 

2,502,000 

2J 
24 

"ii" 

2J 

2} 

5-12 
i 

2i 

"ii" 

7 
2} 

2i 
2} 
2* 

A 

3 

U 
2i 
2i 

s 
s 
"6" 
s 
s 

91 

89 

100 
94i 

96 
92 

97J 

M             85* 

86i 

CorbusR.Gas&El.,lst5s,'36.  . 
Columbus  Ry.,  G.&  Elec,  c.  .. 
Columbus  Ry.,  G.  &  Elec,  pf . . 

Commonw. Edison,   cap. stock. 

Con.  Gas,  El.  &  Pr.  (Balt.),4is 

Consum.  Pwr.  (Mich.),Ss,'36.  . 

Consum.  Pr.  (Minn.), 1st  5s, '29 

Dallas  Elec.  Corp.,  5s, '22 

Denver  Gas  &  El.  Lt.,'gen.  5s. 

Edi.  El.  111.,  Boston, cap. stock 

Federal  Light  &  Traction,  c . .  . 
Federal  Light  &  Traction, p  f . . 

Fort  Worth'.Pwr.  &  Lt.,  1st  5s 

Harwood  Electric,  5s,  '39 

2,454,000 

2,000,000 

840,000 

37,764,140 

ll.S«4,000 

10,088,000 

9,528,000 

3,6S9,000 

7,001,300 
6,000,300 

15,603,700 

4,750,000 
2,500,000 

1.500,000 

1,000,000 

S 

"q" 

A 
S 
S 

s 
s 

M 

s 
0 

0 

s 
s 

93 

"so 

131 

87J 

94i 

87 

95 

220 
95 

275 

29 

79 

94 
100 

95 

88 
97*. 
88i 
97J 

'95J 

32 
81 

96 

103 

Personal 

Mr.  R.  J.  Lee  has  been  appointed  contract  agent  of  the 
Toronto  (Ont.)  Hydro-Electric  System,  as  successor  to  Mr. 
F.  R.  Ewart. 

Mr.  J.  B.  Kitchen  has  been  appointed  engineer  of  opera- 
tion of  the  Toronto  (Ont.)  Hydro-Electric  System,  vice 
Mr.  A.  C.  McCallum. 

Mr.  George  Stevenson  has  been  promoted  to  the  position 
of  general  inspector  with  the  Toronto  (Ont.)  Hydro-Elec- 
tric System,  replacing  Mr.  H.  D.  Ord,  resigned. 

Mr.  Engene  C.  Bacot,  recently  connected  with  H.  M. 
Byllesby  &  Company  in  the  Chicago  office,  is  now  assistant 
engineer  with  McMeen  &  Miller,  engineers,  Chicago. 

Mr.  I.  E.  Moultrop,  formerly  mechanical  engineer  of  the 
Edison  Electric  Illuminating  Company  of  Boston,  has  been 
promoted  to  the  position  of  assistant  superintendent  of  con- 
struction. 

Mr.  W.  R.  Sweany,  until  very  recently  acting  general 
manager  of  the  Toronto  Hydro-Electric  System,  was  ap- 
pointed sales  manager  of  the  Toronto  Electric  Light  Com- 
pany, Ltd.,  May  1. 

Mr.  D.  W.  Roper,  assistant  to  the  chief  operating  engineer 
of  the  Commonwealth  Edison  Company,  has  been  elected 
chairman  of  the  Chicago  Section  of  the  American  Institute 
of  Electrical  Engineers. 

Mr.  J.  Orr,  formerly  connected  with  the  Toronto  (Ont.) 
Electric  Light  Company,  Ltd.,  has  been  appointed  general 
superintendent  of  the  Toronto  (Ont.)  Hydro-Electric  Sys- 
tem, to  succeed  Mr.  H.  C.  Smith,  resigned. 

Mr.  C.  L.  De  Muralt,  of  the  electrical  engineering  depart- 
ment of  the  University  of  Michigan,  has  received  a  month's 
leave  of  absence  that  he  may  go  to  Germany  as  a  consult- 
ing engineer  on  some  railway  electrification  work. 

Mr.  Thomas  Duncan,  of  Princeton,  Ind.,  has  been  ap- 
pointed chairman  of  the  Public  Service  Commission  of 
Indiana  by  Governor  Ralston.  Mr.  Duncan  will  begin  his 
term  of  office  on  May  1,  when  the  utility  act  takes  effect. 

Mr.  C.  H.  Dudley,  late  of  the  Northern  Electric  &  Manu- 
facturing Company,  Toronto,  Ontario,  has  been  appointed 
manager  of  the  appliance  department  of  the  Toronto 
Hydro-Electric  System,  Toronto,  Ont.,  succeeding  Mr. 
Clark. 

Mr.  G.  W.  Thompson,  superintendent  of  the  Westmount 
(Ont.)  municipal  lighting  plant,  who  has  been  appointed 
acting  controller  for  the  city,  was  formerly  connected  with 
the  Lachine  Rapids  Company  of  Montreal  and  the  Montreal 
Light.  Heat  &  Power  Company. 

Mr.  W.  O.  Vickery,  who  has  been  in  the  employ  of  the 
Trinidad  (Col.)  Electric  Transmission,  Railway  &  Gas 
Company,  has  been  appointed  superintendent  of  the  south- 
west division  of  the  Federal  Light  &  Traction  Company, 
which  also  controls  the  Trinidad  property. 

Mr.  Mason  D.  Pratt  has  been  appointed  engineer  of  the 
United  Railways  &  Electric  Company,  Baltimore,  Md., 
under  Mr.  John  M.  Hood,  Jr.,  consulting  engineer  of  the 
company.  Mr.  Pratt  is  a  graduate  from  Lehigh  University 
and  has  been  engaged  in  consulting  engineering  practice  at 
Harrisburg,  Pa.,  since   1904. 

Mr.  H.  K.  Smith,  electrical  superintendent  of  the  Fifth 
Division  of  the  Panama  Canal  Zone,  has  resigned,  and  the 
position  has  been  abolished.  Mr.  C.  W.  Lawton,  station 
engineer,  has  received  charge  of  the  Miraflores  electric 
plant,  and  Mr.  H.  E.  Wilkins  is  to  have  supervision  of  the 
outside  electrical  work  of  the  Fifth  Division. 

Mr.  E.  F.  Putnam  has  been  appointed  commercial  man- 
ager of  the  United  Electric  Light  &  Water  Company,  of 
Greenwich,  Conn.  Mr.  Putnam  was  at  one  time  connected 
with  the  Public  Service  Electric  Company  at  Camden  and 
Newark,  N.  J.,  and  at  the  time  of  his  appointment  he  was 
sales  engineer  of  the  lamp  works  of  the  General  Electric 
Company. 

Mr.  Arthur  J.  Sweet  has  tendered  his  resignation  as  com- 
mercial engineer  of  the  Holophane  Works  of  the  General 
Electric  Company,  to  become  a  member  of  the  firm  of 
Vaughn  &  Meyer,  consulting  engineers,  of  Milwaukee,  Wis. 
Mr.  Sweet  has  been  identified  with  research  and  commercial 
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development  work  in  the  field  of  illuminating  engim 

tor  the  past  live  years,  during  the  last  two  of  which  he  has 

given  special  attention  to  the  subject  of  railway  lightii 

Mr.  H.  Lester  Hamilton  has  been  appo 
manager  of  the  Consolidated   Gas, 
Company,  of  Baltimore.     For  the  la 

ilton  has  been  connected  with  N.  W.  Ayer  &  Son.' 01    P 
delphia,  and  before  that  he  was  employed  in  the  advertising 
department  of  the  General    I  panj       He 

ated  in  1906  from  the  engineering  department  of  the  North 
Carolina  College  of  Agm  ultun  1  inic  Arts. 

Mr.  William  C.  Andrews  has   joined   tin-    Edison   Sti 
Battery    Company's    organization    as    sales    engineer,    with 
headquarter:   ..i    Orange,   N.  J.     Mr    Andrews  was  formerly 
sales   engineer   of  the   Stanley    I11-.tr 
Harrington,  Mass..  and  I  ti  d  with  the  engim 

and  sales  department  of  the  General  Electric  Company  in 
Schenectady,  N.  Y.,  and  Harrison,  N.   I      For  the  past  two 

years    he    has    been    secretary    of    the     Rae    <  on 
York  City. 
Mr.     Emerson    McMillin,    well     ki  utility 

circles  and  chairm: f  the  board  oi  1  meri 

'.in  I  1  lit  S  I  raction  Company.  New  York,  has  made  a  per- 
sonal gift  of  furniture  to  emp  Light 

&  Tractioi pany  who  sum    ei    '  iloods 

of  Ohio.    Enough  furniture  to  furnish  too  b es  completely 

was  ordered   from   Grand    Rapid  com- 

plete outfits  being  sent  to  Columbus  families  and  thi 
twenty-live  outfits  to  families  in   [ronl 

Mr.   Conrad   D.  Trubenbach   has   associated   himself   with 
Mr.  Daniel   R     Bacon,  consultii  \'<  :w    York,  and 

specialist  in  power  plant  and  factor}  design  Mi  I  rubeii 
bach  is  a  graduate  of  Columbia  Universit)  and  has  been  with 
thi     Pennsylvania    Railroad    1        ,  the    East    River 

Tunnel  work  and  with   the   marine  department   of  tin     New 
York   Central    Railroad   Company.      For   four  years   hi 
connected  with  the  Rapid    Transit  C mission  and  its  suc- 
cessor, the  Public  Servici    1  on         ion,  on  the   New   York 
subway  construction. 

Mr.  G.  W.  Esslinger  has  been  appointed  chiel  engineer  oi 
the  Lackawanna  &  Wyoming  Valley  Power  Company, 
Scranton,  Pa.,  which  leases  and  operates  thi 
station  of  the  Lackawanna  &  Wyoming  \  alii  I  lilroad  and 
supplies  the  latter  with  electrical  energj  Mr,  Esslinger 
was  at  one  time  superintendent  of  powei  and  transmission 
for  the  Washtenaw  Light  &  Power  Company,  Ypsilanti. 
Mich.,  and  superintendent  of  electric  railway  lines  operat 
ing  between  Detroit  and  Jackson,  Midi,,  and  previous  to  bis 
present  appointment  was  electric  line  foreman  with  the  com 

pany  of  which   he  is  now   chief  engineer 

Mr.   Seymour  W.   Cheney   has    been   appointed    Opel 
engineer  of   the    La   Crosse    (\  1         S    1  lectrii    i 

pany,    Mr.  Cheney  is  a  graduate  ol  thi    1  1  Wis 

consin.      He  entered   the   gas   and   electric   business   in 

is  cadet   engineer  with  the  Denver 

1  1  in  1  ompany,  and  the  following  year  was  appointed  su 
perintendent   of  distribution  ol   the    1  incol 

Electric  I  ompany.  Later  be  held  a  similar  position  with 
the  Montgomery  (Ala.)  Light  &  Powei  1  ompanj  Since 
mho  be  has  been  on  the  engineering  staff  of  the  Railroad 
Commission  oi  Wisconsin,  with  headquarters  in  Milwaukee 

Mr.  William  Spencer  Murray,  chii 
the  New  York,  New   Haven  &  Han  pany, 

retired  from  that  position  on  Maj  1  and  will  engage  with 
Mr.  r  II  McHenry  in  consulting  and  constructing  engi 
in.  1  in-  work  He  has  opened  an  office  in  the  Sei 
National  Bank  Building,  New  Haven  I  onn.,  whence  be  will 
direct  all  the  new  electrification  work  ol  the  New  York. 
New  Haven  &  Hartford  Rail  ad  Company 
sub  ing  1  Mr.  Mi  Innapi  ilis 

Md  .    August    1      f. 

and  from  the  tun,  of  1 1  i -  graduation  in  189s  up  to  1901  was 
hi  the  emploj  oi  1  he  Wi  Manufactur 

Company,     He   resigned    from   the   latter   compan; 

in   consulting  engineering   work   in    Boston,   M.i-v 
and  >>    ■  n  the   New    N  1  n  k,   \   «    Haven  -\    Hart 

Railroad  Company  decided  to  electrifj  its  New  Virk  divi 
sion  Mr.  Murray  w  ctrical  engineer  of  the 

company       \n  exhaustive  analysis 


trie  railway  the  conclusion   that 

t  greatest  merit  for  the 

proposed    electril    ation,    and    his    recommendation    in    its 

favor   was   adopt,,'       |i,    afterward  aluable 

ibution  io  the  sub  -rent  single- 

■     railway   in  -  rican    Instil 

I 
the   Enginei  and  of  the 

■1    the 
\    I    I 


Obituary 


llilKA!  in    A      I 


Horatio    A.    Foster,    well    known    as    the    author    of    the 
"Electrical    Engim  name, 

who   had   cl  ~al  work  of  J.   G    White  & 

'  ompany.  died  of  heart   fail- 
ure    in     the     Grand     Central 
subway 
1  ity.  on   April  27      M 

orn    at    Bust 
Pa.,   on    Jan.    i-\    [858       His 
engineering    train- 
•1  the  fall  of 
with      the      Daft      Elec 

u>  The      following 

spring    he  Bal- 

Unioi  Railway 

.  hich    is    said    to 

mer- 

cial    elect  rie     railway     in     the 

iter  he   i>c- 

witb      the 

1  ompanj  ,i   in   the   fall  of    1  - 

appointed   superinti  the   Fast    Rivi 

Company,    New    York    (  it y.    remaining   with    that 
and   its   successors   until   Julj  that   date   hi 

appointed   an  1    the   t'nit.  iffice. 

to   compile   data   on    the    electrical    industl 

■ 
ical    census    in    1890      In    May,    1893,    he 

on     in     the    editorial     de|  ndus- 

tries     Late  in  that  year  Mr    Poster  I  with 

lien    the   electrical   engineer   oi  the 
ra   Falls   Powei    I  ompany,  and  he  had  d 
New     '1  1    year   and   a    ha!: 

the  st.,tt  of  the  Cataract  Construc- 
tion   1  ompi  -ing    engine, 
determining    the  occu- 
pied  about   a   year  and  a   half  neral 

practii 

appointed     n  trust     in     Philadelphia 

which    had    failed       During   this   period    he    had    I 

important      .  • 

the   valuation   of   land   fi 

,  hanna   River      In 

.  II    and    plai 

Railways  & 

ing  its  generatinf 

retained    by    Mr 

("ompany   and   thi  -iy  at 

Los  A  nge  le  s 
ing    01 

being 

Pocki 
Public 

technical    pr 

time  n  In- 

stitute 

and  the   PI  il 

son.   mi 
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New  England 


MANCHESTER,  N.  H.— Bids  will  be  received  at  the  office  of  the 
ising  architect,  Treasury  Department,  Washington,  D.  C,  until 
May  26  for  alterations  in  the  heating  apparatus,  alterations  in  lighting 
fixtures  and  construction  changes  in  the  United  States  post  office 
and  court  house  at  Manchester,  N.  H.,  in  accordance  with  drawings- 
and  specifications,  copies  of  which  may  be  obtained  at  the  above  office 
or  at  the  office  of  the  custodian.     O.   Wenderoth  is  supervising  architect. 

CHATHAM,  MASS.— At  a  town  meeting  held  recently  the  Select- 
men were  instructed  to  grant  the  Buzzards  Bay  El.  Co.,  of  Falmouth, 
a  franchise  to  construct  and  operate  an  electric-light  plant  here. 

SOUTHBRIDGE,  MASS.— Plans  and  specifications  for  improve- 
ments to  the  lighting  system  in  Southbridge,  involving  an  expenditure 
of  about  $15,550,  have  been  submitted  to  the  Selectmen  by  the  Webster 
&  Southbridge  Gas  &  El.  Co.  It  is  proposed  to  replace  the  arc  lamps 
now  in  use  with  tungsten  lamps.  On  Main  Street  ornamental  standards 
carrying    five-lamp   clusters    will    be   erected. 

SUTTON.  MASS.— The  Worcester  Consol.  St.  Ry.  Co.,  of  Worcester, 
has  been  granted  permission  by  the  Selectmen  to  erect  feed  wires  over 
the  highway  between  West  Millbury  and  West  Sutton  and  from  the  West 
Sutton    road    to    North    Oxford. 

PROVIDENCE,  R.  I.— Bids  will  be  received  at  the  office  of  the  Board 
of  Contract  and  Supply,  City  Hall,  Providence,  until  May  21  for  fur- 
nishing a  30,000,000-gal.  pumping  plant  at  Pettaconset  pumping  station, 
Cranston,  as  follows;  (a)  For  a  high-duty  steam  engine  and  plunger 
pumps,  with  boilers;  (b)  electric  motor-driven  centrifugal  pumps;  (c) 
steam-turbine-driven  centrifugal  pumps  with  boilers.  Plans  and  speci- 
"fications  may  be  procured  at  the  office  of  the  city  engineer,  city  hall. 
Joseph  H.  Gainer  is  Mayor  and  chairman  of  Board  of  Contract  and 
Supply. 

I'.KISTOL,  CONN.— The  Bristol  &  Plainville  Tramway  Co.  has  entered 
inio  a  contract  with  the  Connecticut  Co.,  of  New  Haven,  whereby  the 
latter  will  furnish  electricity  to  operate  the  railway  system  of  the  former 
from  the   power  plant  at  Falls   Village  when   completed. 

NEW  BRITAIN,  CONN.— The  city  of  New  Britain  has  applied  to  the 
State  Legislature  for  amendments  to  its  charter  allowing  it  to  take  over 
the  electric-light  and  power  plant,  to  be  owned  and  operated  by  the 
municipality. 


Middle  Atlantic 

BINGHAMTON,  N.  Y.— The  city  has  purchased  a  site  on  Noyes 
island  for  the  municipal  electric-light  plant.  Douglas  Sprague,  39  Cort- 
land  Street,   New  York,   is   consulting  engineer. 

BUFFALO,  N.  Y. — Bids  will  be  received  by  the  commissioner  of 
public  works,  Room  5,  Municipal  Building,  Buffalo,  N.  Y.,  until  May  9 
for  furnishing  material  and  construction  of  a  two-story  bathhouse,  to  be 
known  as  Public  Bathhouse  No.  2,  including  electric  wiring,  lighting 
fixtures,  plumbing,  gas-fitting,  heating,  ventilating,  radiation,  etc..  to  be 
located  on  Penn  Street.  Francis  G.  Ward  is  commissioner  of  public 
works. 

FORT  H.  G.  WRIGHT,  N.  Y.— Bids  will  be  received  until  May  19 
for  construction,  including  plumbing,  heating,  electric  wiring  and  fix- 
tures, of  addition  to  and  alterations  of  hospital  at  Fort  H.  G.  Wright. 
For  further  information  address  Captain  G.  Robinson,  constructing 
quartermaster. 

MARCELLUS,  N.  Y.— The  Marcellus  Ltg.  Co.  has  applied  to  the 
Public  Service  Commission  for  permission  to  acquire  the  plant  and 
franchises  owned  by  Frank  W.  Knapp  in  Marcellus  and  to  exercise 
franchise  for  distributing  electricity  here. 

NEW  YORK,  N.  Y.— Bids  will  be  received  by  the  commissioner  of 
water  supply,  gas  and  electricity,  Department  of  Water  Supply,  Gas  and 
IClectricity.  Room  1903,  13  to  21  Park  Row,  New  York,  until  May  9  for 
furnishing  and  installing  the  electric-lighting  system  and  gas  fitting  in 
(he  Ninety-eighth  Street  pumping  station.  Blank  proposal  forms,  speci- 
fications, etc.,  can  be  obtained  upon  application  to  the  above  office.  Henri 
S.  Thompson  is  commissioner. 

NYACK,  N.  Y.— The  Rockland  Lt.  &  Pwr.  Co.,  of  Nyack,  has  pe- 
titioned the  Public  Service  Commission  for  approval  of  the  exercise 
of  franchises  for  the  distribution  of  electricity  in  the  villages  of  Hill- 
burn   and    Suffern. 

OSWEGO,  N.  Y.— The  People's  Gas  &  EI.  Co.  will  soon  begin  work 
op  the  extension  of  its  transmission  line  from  Fruit  Valley  to  South- 
west Oswego,  a  distance  of  3  miles.  The  company  also  contempl  a  tes 
extending   its  lines   to   other   towns.      R.    F.    Whitney   is    manager. 

PLEASANT  VALLEY,  N.  Y.  —  The  Poughkeepsie  Lt.,  Ht.  &  Pwr. 
Co.  has  been  granted  a  franchise  to  furnish  electricity  in  Pleasant  Valley 
and  also  a  contract  for  lighting  the  streets  of  the  village.  H.  J.  Hal- 
stead   is  village   clerk. 

CHAMBERSBURG,  PA.— The  City  Council  has  adopted  a  resolution 
providing  for  improvements  and  installation  of  new  machinery  in  the 
municipal    electric-light    plant,   the   cost   not  to   exceed   $30,000. 

1  ASTON,    PA.— The    Borough    Council    of    Glendon    has    granted    the 


Pennsylvania  Pwr.  Co.,  of  Easton,  a  franchise  to  erect  trans- 
mission lines  in  the  borough  to  furnish  electricity  for  lamps  and 
motors. 

LEBANON,  PA.— The  Lebanon  Valley  El.  Lt.  &  Pwr.  Co.  is  building 
foundations  for  a  pair  of  Babcock  &  Wilcox  boilers,  with  a  rating  of 
250  hp  each,  at  its  plant  at  First  and  Lehman  Streets.  The  company  will 
soon  begin  the  erection  of  a  new  brick  power  station  to  take  the  place 
of  the  present  power  house.  The  new  equipment  will  also  include  two 
electric    generators   having   a    rating   of   250   kw   each. 

PHILADELPHIA,  PA.— Application  will  be  made  on  May  5  to  the 
Governor  of  the  State  of  Pennsylvania  by  John  Barbey,  Frank  Battles 
and  Walter  T.  Bilyeau  for  charters  for  20  electric-light  corporations  to 
operate  in  Bucks  County  as  follows:  The  Borough  of  Bristol  Lt.  Co., 
>outh  Langhorne  Lt.  Co.,  Langhorne  Manor  Lt.  Co.,  Langhorne  Lt.  Co., 
Yardley  Lt.  Co.,  Bristol  Township  Lt.  Co.,  Borough  of  Doylestown  Lt. 
Co.,  Ilulmeville  Lt.  Co.,  Lower  Makefield  Lt.  Co.,  Morrisville  Lt.  Co., 
falls  Lt.  Co.,  Upper  Makefield  Lt.  Co.,  Middletown  Lt.  Co.,  Solebury 
Lt.  Co.,  New  Hope  Lt.  Co.,  Taylorsville  Lt.  Co.,  Wrightsville  Lt.  Co., 
Buckingham  Lt.  Co.,  Newton  Lt.  Co.  and  Doyleston  Lt.  Co.  The  com- 
panies will  operate  in  the  townships  from  which  they  take  their  name. 

SOMERSET,  PA.— The  Penn  El.  Ser.  Co.,  a  subsidiary  of  the  Citizens' 
Lt.,  Ht.  &  Pwr.  Co.,  of  Johnstown,  has  taken  an  option  on  the  property 
of  the  Somerset  El.  Lt.,  Ht.  &  Pwr.  Co.  The  Citizens'  company  pro- 
poses to  erect  a  high-tension  transmission  line  from  Johnstown  to  Somer- 
set and  to  secure  contracts  for  the  lighting  <jf  Hollsopple,  Hooversville. 
Stoyestown  and  other  places.  The  Somerset  plant  will  be  operated  until 
the    new   system    is    completed. 

YORK,  PA. — The  Secretary  of  State  has  approved  the  application  of 
the  Edison  El.  Lt.  Co.,  of  York,  to  increase  its  capital  stock  from 
$250,000   to   $1,100,000. 

CHATHAM,  N.  J.— Bids  will  be  received  by  the  Board  of  Commis- 
sioners of  the  borough  of  Chatham  until  May  12  for  extensions  and 
additions  to  the  municipal  water  and  light  system  as  follows:  (1)  For 
alterations  and  additions  to  power  house;  (2)  one  100-kw  turbo-generator 
unit;  (3)  one  100-hp  condenser;  (4)  two  150-hp  water-tube  boilers  and 
breeching;  (5)  one  75-kw,  three-phase,  2300-volt  generator  and  exciter; 
(6)  one  switchboard  complete;  (7)  one  500,000-gal.  motor-driven  pump; 
(8)  radial  brick  chimney;  (9)  industrial  railway  complete  with  charging 
car  and  scales.  Specifications  and  blank  proposals  may  be  obtained  from 
C.  E.  Hewett,  of  Durham,  N.  H.,  engineer,  or  from  W.  S.  Angel, 
borough  clerk,  Chatham.  Plans  may  be  seen  at  the  office  of  the  borough 
clerk. 

NEWARK,  N.  J.  —  Plans  are  being  considered  for  making  improvements 
to  the  electric-lighting  plant  in  the  city  hall  to  provide  for  emergencies. 
The  installation  of  a  50-kw  generator  and  engine  is  under  consideration. 

EASTON,  MD.— The  property  of  the  Easton  Lt.  &  Fuel  Co.  has  been 
sold  to  Samuel  R.  Kirkpatrick  &  Co.,  of  Philadelphia,  Pa.  Improvement 
will  be  made  to  the  plants  by  the  new  owners.  The  officers  of  the  new- 
company  are:  Frederick  H.  Treat,  president,  and  Samuel  Kirkpatrick. 
secretary    and    treasurer,    both    of    Philadelphia,    Pa. 

GRAHAM,  W.  VA. — Preparations  are  being  made  by  the  Appalachian 
Pwr.  Co.  for  remodeling  the  entire  electric-light  system  in  Graham,  in- 
volving an  expenditure  of  from  $7,000  to  $10,000.  The  distributing  system 
will  be  rebuilt  and  new  street  lamps  installed.  The  contract  for  poles 
has  been  awarded  to   McMullin  &  Hart. 

WHEELING,  W.  VA.— A  permit  has  been  granted  to  the  West  Penn 
Trac.  Co.  for  the  erection  of  a  large  addition  to  the  Water  Street  power 
house  of  the  Wheeling  Trac.  Co.  The  cost  of  the  improvements  is  esti- 
mated at  about  $25,000. 

EAGLE  ROCK,  VA.— The  installation  of  an  electric-light  plant  in  Eagle 
Rock  is  under  consideration.     J.  E.  Mclnnis  is  interested  in  the  project. 

WASHINGTON,  D.  C— Bids  will  be  received  at  the  Bureau  of  Yards 
and  Docks,  Navy  Department,  Washington,  D.  C,  until  May  20,  at  the 
various  navy  yards  and  naval  stations,  for  the  following  supplies:  Wash- 
ington, D.  C.,  Schedule  5395 — one  automobile  ambulance.  Brooklyn, 
N.  Y.,  Schedule  5401 — 5000  ft.  ^-'m.  galvanized-steel  conduit.  Newport, 
K.  I.,  Schedule  5384 — one  motor-driven  punch  press.  Applications  for 
proposals  should  designate  the  schedule  desired  by  number.  T.  T.  Cowie 
is    paymaster-general,    U.    S.    N. 
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CHEBOYGAN,  MICH.— The  Cheboygan  El.  Lt.  &  Pwr.  Co.  wil 
begin  work  at  once  on  the  construction  of  the  Pellston  line.  The  com 
pany  will  connect  the  circuit  at  Black  River  dam  with  that  on  the  Map!. 
River  dam  near  Pellston,  which   it  purchased  last   fall. 

MARQUETTE,  MICH.— Bids  will  be  received  at  the  office  of  th< 
supervising  architect,  Treasury  Department,  Washington,  D.  C, 
May  13  for  a  conduit  and  wiring  system,  gas  piping,  lighting  fixtures 
etc.,  in  the  United  States  post  office,  Marquette,  Mich.,  in  accordance 
with  plans  and  specifications  copies  of  which„may  be  obtained  at  the  above 
office  or  at  the  office  of  the  custodian,  Marquette.  O.  Wenderoth  i' 
supervising  architect. 

MUSKEGON,  MICH.— An  agreement  has  been  reached  between  the 
City   Council  and   the  Chamber  of  Commerce   whereby  the  arc-lamp   light 
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n    Avenue   will   be   replaced   by   ornamental    cluster 
lamp 

PONTIAC,   MICH. — Kids  will   be  received  by  tin  nation, 

Pontiac,  Mich.,  until  May  15  for  electric  wiring  in  connection  with  tbc 
high-school  building  now  being  erected  on  Huron  Street.  Plans  and 
.pecifii  ition       obtained    at    the    offici  I       1       [enner,    superin- 

tendent of  schools,  Pontiac;    Pi  b  Clark 

go,    111  ,   architects,  and   John   W.    Case,   37   Saginaw    Street, 

QUIN   -I.    El  .     Ml'  11.— The    Olivi  ided    to 

install  a  hydroelectric  power  plant  to  furnish  eleetr:  mg  the 

pin    Mine.      A   steel  and  concrete  power   house   will 
I      buill   and  two  2800-hp  turbines,  each  to  be  directly  con 

nectcd  to  a  1875-kw,  three-phase,  60-cycle,  2300-volt  generator.  Klec 
tricity  will  be  transmitted  at  13,200  volts.  The  transmission  line  will  be 
erected  on  steel  towers  to  the  No.  2  shaft  at  the  Chapin    H 

RON,   OHIO.— The   Norl  if   Akron,  has 

closed   a   contract   with   the    B,    I      Goodi     h    Co.,   manufacturers    ol 
mobile    tires   and    othei    rabbet  to   the   amount 

of  4500  hp   to  be    used    in  connection    with    il  -  r    plant.      The 

company  ervice   and    to    injure    this    will   erect 

duplicate    feed   wires  between    its  loodrieh   plant. 

CI  CINN  \TI,  OHIO.— Plans  are  being  considered  by  the  Union  Gas 
&   El.   Co.  for  the  construction  of  a  .en  $3,000,000 

1  '100,000.     The  acquiring  of  the   canal    by   the   city    for   the    p 
fori  it  into 

il    hi     1    Plum  Street  and  the  canal.     The  net 
will  probably  1»-  located  on  thi  \.    B. 

Leach    is  president   of  the   company. 

FIND!    '•..    OHIO       PI have    been    submitted    to    the    Cil 

by  John    S.    Rii  1]    engineer,   for  the  ere. 

'ting  system.  The  estimates  submitted  provide  only  for  the  dis- 
11  of  street  lighting  and  do  not  include  the  distribution  of  elec- 
tor   commercial    lighting    or    f"i 

to    purchase   energy   to   operate   the    system.      The   cost    of   the   dis 
tributing   system  is  estimated  at  $42,000. 

GALION,  OHIO. — The  city  of  Galion  is  contemplating  the  installation 
of  cluster  lamps  on  12  blocks.  F.  II.  Kay,  of  Cleveland,  is  engineer. 
Henry    llockcr    is   director   of   public   service. 

\l\l;ll  I  I  A.  OHIO.— The  City  Council  has  passed  an 
1  horizinc:  the  director  of  public  service  to  enter  into  a  contract  with  the 
Parkersburgh,  Marietta  8  [nterurban  Ry.  Co.  for  lighting  the  streets 
riod  of  ten  years.  The  company  will  begin  at  once 
on  the  installation  of  a  new  lighting  system,  involving  an  expenditure 
of  from  $10,000  to  $20,000.  The  municipal  electric-light  plan: 
destroyed   by   the   flood. 

TOLEDO,    OHIO.— Hi. Is    will    he    received  County 

Commissioners  of  Lucas  County  at  the  office  of  the  county  auditor,   Court 

II Toledo,    Ohio,    until    May     19    for    furnishing    material    and    con 

struction   of   power    house    F01    the    Lu         County   Infirmary   and    Hospital 

for  Tuberculosis,      Bids   will   he   received   at   the  same   time   and   place   for 

furnishing  and  installing  the  mechanii  il  pov 

power   house.      Plans  and    ipecifications    for  1  lipment 

are    on    file    at    the    office   of   the   county    auditor    and    of    David    L.    Stine, 

architect,  Valentine  Building,  Toledo  county 

auditor. 

LOUISVILLE,  KY.— The  Seelbach  Hotel  Co.,  of  Louisville,  has  secured 
a  permit  for  the  erection  of  a  six  simv  annex  in  the  rear  of  its  hotel  at 
Fourth    Avenue    and    Walnut    Street,  oximeter*    $75,000.      A 

i  1    plant   will  he   installed   in   the   new   building. 

GOSIILN,    IND.— Bids    will    be    received    at    the    office    of    William    A. 
.I,,  until  Maj    19  for  furnishin  ind  cm 

•structing   an   electric-lii  ind   in- 

stalling   a    250-1  witehboard,   arc    regulators,   lamps   and    all 

[]    equipment!    (2)    furn    1  and   installing  engine,  condenser  and 

piping;  ind  installing  all  material  and  equipment  for  orna- 

mental street-lighting  system;  in  furnishing  and  installing  concreie  work 
.md    the    dismantling   ai  ol    old    machinery.      Plans   and    spec- 

Il    Hi,-    offici     Ol  :     it    the 

if    Burns  &  McDonnell,    Scarriit    Building,   Kansas  City,    Mo 
suiting  engineers. 

INDIANAPOLIS,  IND.— Improvements  to  the  power  plant  of  the 
Mi         ints"    111     .\    It.    Co.,    located  ngton    Street,    to    cost 

imately    $100,000,  will  begin   within   the   next    30   days      The  plans 
I  [e    for   the   erection    of   an   addition,   84    ft.    by   65    ft.,    to   the   present 
power    station    in    which    a    battery    of    eight    boilers    of    500    hp    each    will 
l»c  install.  I       Provision  will  be  made  to  double  the  boiler  capacity  when 
E     Darrow    is   general    man 
LAFAYETTE,    [ND.— Notfci  .tion    of 

the    Merchant       1  ■■■      Vi       i  ij  ette,    and    the 

I  1     \    Wtl     Co.   and  some   sin  si  kind   under  the 

nun.    of   the    General    Service    Co       The    new  capitalised    at 

$900,000.       The     incorporators     are:        William     II.     Giirst,     Thomas     B, 
tae.     ind   Henrj    11     Beach, 

TEUK1  HAUTE,  IND.— Steps  have  hern  taken  by  the  civic  organira- 
lions,  the  Citj  Council  and  the  Board  of  Public  Works  for  the  installa- 
tion    of     an     ornamental     street-lighting     s.Mfm     in     the     business     district. 


Estimates  have  been  asked   for  maintaining  the  lam  ,    sed  to 

erect  ornamental  standards  carrying  three-lamp  clu-- 

WABASH,  IND.-   I 
been  increased  from  $160,000  to  $500,000. 

WA',  ins  arc  being  considered  to  install  a  munic- 

ipal    electric-light     pli  ■.lighting     with 

Llewellyn,    ownei    of    the   local   plan'.  voiced. 

ATWOOD,    II  L— Thi     '. 
Pub.  Ser.  Co.,  of  Matloon,  a  franchise  to  erect  and  operate  an  etc 

'ing  system  in  Atwood.     The  company  has  also  been  gi-ren  a  con 
of  the  village. 

BISMARCK,     ILL.— Residents     ol     Li-marck     are     contemplating     the 
installation  of  an  electric-lighting  system  and  have  under  consideration   a 
plan     10    secure    electricity     from    the     Hoopeston     Gas    &     El.     ' 
Hoopeston. 

CAIRO,    ILL. — Bids   will    be   received   at    the   office  of  the  su:  • 
architect,    Treasury    Department,    Washington.    D.    C.    unlil    May    29    for    a 
conduit  and   wi  .  the   United   Statea   Marine   Hospital,  Cairo, 

111.,   in  accordance   with   plans  and  specifications  CO]  r.ay  be 

had  at  the  office  of  the  custodian,  Cairo,  or  the  above  office.     O.  Wcnde- 
roth    is  supervising  architect. 

CARLINVILLE,    ILL.— The    CarlinviUe    Utilities   Co.    c 
installation   of  a   new   street-lighting  system. 

CHICAGO,  ILL 
the    Municipal    Tube:  ry    of    Chicago. 

1514,    Fort   Dearborn    Building,    105    West    Monroe   Street,   Chicago,   until 
May    16.    tor    .  1    an    infirmary   group   consisting   of 

1  ration  building  and   men's  and   women's  infirmary,  including  elec- 
trical   work,   -team   heating,  plumbing,   gas  piping,   e 
Municipal    Tul 

V  lliginbotham,  The 
MIL,  are  members  of  the   Board  of   Dire.  • 
Farmington   I 
transmission  line  to  Fiatt  to  supply  electrical  A   !0kw  out- 

n    will   he  erected,   equipped   with    10  kw   transformers;   about 
of  overhead-line  material  will  be  used  and  20  meters.     Theodore 
■mcr  and  manager  of  the  company. 
I' I  A.    ILL.— The  capital   stock  of  the  Central   Illinois   L«.   i- 
been   increased    from  $750,000   to  $7,500,000.     The  compan. 
incorpoi  cr   electric   1 ' 

Farmington,   Elmwood,   Princeville,  Hanna  City.   Cuba.   Los 
Roanoke,  which  were  purchased  by   the  Pet  1  .ng  the 

ear.      II.   T.   Willett   is  secretary  and    II.   D.    Furlong   general   man 
ager.     The  headquarters  of  the  company  will  be  loo.- 

3TON,     III.      The     Barnes     El.     It.     &     Pwr.     Co..     of     Maquo 
keta,    has    submitted     1 

furnish    electric  ■•    agrees   to    erect    the    trans- 

line    from    Maquoln  The    city    i» 

maintain    the    distributing    system. 

SPRINGFH  in    'M       ■; 
of  the   Springfield    I  I 
filed  a  notice  of  increase  in  capital  stock  to  $3,000,000. 

SPRINGFIELD,  ILL— The  Board  of  Local  Improvements  has  adopted 
a  resolution  providing  for  installing  three  lamp  standards  in   • 
district  Is  in  the  business  district  of   I 

■ 
district,   to  cost   $11,000. 

WHITE  HALL.  ILL.— The  Central  Ulin 
is    reported    to    have    secured    a    contract    to    furni 
I   the   White  Hall  Sewer  Pipe  Co.  and  the  I 
nf  While   Hall,  and   the  by  the  two  co-- 

This  will   neel  an  additional   M 

cost  of  about   | 

RY,   WIS.— A  deal  has  been  closed  whereh. 
furnish    the   Anu-iv    El.    Co.   with   ro- 
le   River.      Electricity    will   be   transmitted    • 
distrih  The    contrac: 


miii .   mii  ■ 

■      to    tlie    water 
GR  \ss  rON,    MINr-  -      rope, 

sition   of   the   Eastern    Minne>    I      ! 
tricity    for    lighting    the    village. 
MINNEAPOLIS,    MINN— The    1" 

ol. ling  permit   for  the    I  the   new 

'i.uise  it  is  to  erect  in  -  «    Seine; 

built.    1 

of   the    plant. 

'.  .111  I'.     MP.  N 

nited    the    Lethe 

Harold   liaker  is 

ROCH 
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WINONA,  MINN.— The  installation  of  an  ornamental  street-lighting 
system  in  the  business  district  is  under  consideration.  The  Commercial 
Club   is   interested    in    the   project. 

ADEL,  IA. — The  Adel  Mill  Co.  has  been  granted  franchises  in  De 
Sola  and  Van  Meter  to  furnish  electricity  in  both  towns.  The  com- 
pany will  begin  work  at  once  on  extensions  of  its  transmission  line. 
A  new  generator  is  being  installed  in  the  plant  of  the  Adel   Mill  Co. 

ANAMOSA,  IA.— The  Smith-Dows-Reed  Lt.  &  Pwr.  Co.  is  reported 
to  have  taken  over  the  plants  and  holdings  of  the  Anamosa-Oxford 
Junction  Lt.  &  Pwr.  Co.,  which  operates  in  Anamosa,  Wyoming,  Olin 
and    Oxford    Junction. 

CHARLOTTE,  IA. — We  are  informed  that  it  is  not  proposed  to  install 
an  electric-light  plant  in  Charlotte,  as  reported  in  the  issue  of  April   19. 

DAVENPORT,  IA.— The  Iowa  &  Illinois  Ry.  Co.,  of  Davenport,  has 
been  granted  franchises  to  furnish  electricity  for  lamps  and  motors  in 
the  towns  of  Camanche,  Princeton  and  Le  Claire.  The  service  will  be 
furnished  from  the  transmission  lines  of  the  company  and  no  separate 
power  plants  will  be  erected.  P.  P.  Crafts  is  vice-president  and  gen- 
eral   manager. 

DES  MOINES,  IA. — The  Department  of  Streets  is  negotiating  with  the 
Des  Moines  El.  Co.  for  a  special  rate  for  lighting  the  Seventh  Street 
viaduct.     There  are  80  lamps  to  be  maintained   on  the  structure. 

KEOKUK,  I  A.— The  City  Council  has  agreed  to  pay  the  cost  of 
maintaining  an  ornamental  street-lighting  system  on  Main  Street.  The 
property  owners  will  pay  the  cost  of  the  installation  of  the  system. 
The    Keokuk    El.    Co.    will    erect    the    lamp   standards. 

MARCUS,  IA.  —  Arrangements  are  being  made  by  K.  C.  Gaynor,  of 
Sioux  City,  for  the  installation  of  an  electric-light  plant  in  Marcus. 
Three-phase  alternating  current  will  be  used.  Most  of  the  machinery 
for  the  plant  has  been  purchased.  The  company  will  be  known  as 
the    Marcus    El.    Co. 

MARENGO,  IA.— The  Cedar  Rapids  &  Iowa  City  El.  Lt.  &  Pwr.  Co., 
of  Cedar  Rapids,  has  purchased  the  property  of  the  Marengo  EI.  Lt.  & 
Pwr.  Co. 

MOUNT  AYR,  IA.— The  Mount  Ayr  Lt.  &  Pwr.  Co.  contemplates  im- 
provements to  its  plant  during  the  summer  and  fall  involving  an  ex- 
penditure of  about  $10,000.  New  equipment,  including  engines,  boilers 
and  generators  will  be  installed. 

TIPTON,  IA.— The  Tipton  Lt.  &  Htg.  Co.  will  soon  begin  work  on 
the   construction   of   a   new   substation. 

MARSHFIELD,  MO.— The  Marshtield  El.  Co.  is  contemplating  the 
installation  of  an  upright  (marine-type)  direct-connected  electric-generat- 
ing unit  and  will  soon  ask  for  estimates  on  cost  of  same.  The  company 
will  furnish  electricity  for  lamps  in  Marshfield  and  later  may  furnish 
power  for  motors. 

ROLLA,  MO. — The  City  Council  is  contemplating  the  purchase  of  a 
new   boiler  for   the   municipal  electric-light   plant  and   water-works   system. 

WELLSTON,  MO. — Steps  have  been  taken  by  the  Wellston  Business 
Men's  League  to  secure  funds  for  the  installation  of  an  ornamental 
street-lighting  system  extending  from  the  business  center  of  Wellston  to 
the  grounds  of  the  Universal    Exposition   Co. 

ELGIN,  N.  D. — The  installation  of  an  electric-light  plant  in  Elgin 
is    under    consideration. 

ARMOUR,  S.  D. — We  are  informed  that  the  city  of  Armour  has  not 
voted  bonds  for  the  installation  of  a  municipal  electric-light  plant  as 
reported  in  the  issue,  of  April  26.  The  local  electric  plant  is  owned  by 
the  Interstate  Pwr.  Co.,  of  Wagner,  which  owns  several  plants  in  this 
locality.  The  Interstate  Pwr.  Co.  is  said  to  be  contemplating  building 
a  central  power  plant  to  furnish  electric  service  to  all  the  neigh- 
boring  towns,   and   discarding   its   small    plants. 

LENNOX,  S.  D.— The  Lennox  Milling  Co.  has  been  granted  a  20-year 
franchise  to  install   and   operate   an   electric-light    system   here. 

PIERRE,  S.  D.— The  proposition  to  install  an  electric-light  plant 
and   water-works  system  in    Pierre   will   soon   be   submitted   to   the   voters. 

WILMOT,  S.  D.— Bids,  it  is  reported,  will  be  received  by  R.  H. 
Eastman,  city  auditor,  for  the  following  equipment  for  the  municipal 
light  and  water  plant:  For  one  56-in.  by  16-ft.  return  tubular  boiler, 
built  for  100-lb.  pressure ;  one  40-ft.  stack,  guy  ropes,  etc. ;  one  auto- 
matic, high-speed  steam  engine,  or  one  kerosene  engine,  complete,  less 
air  compressor  and  tank,  and  band  wheel  or  pulley  of  proper  size  to 
operate  generator   with    18-in.   pulley   at   speed    of  900   r.p.m. 

RULO,  NEB. — Bonds  to  the  amount  of  $10,000  have  been  voted  for 
the   installation    of   an   electric-light    plant. 

SILVER  CREEK,  NEB.— At  an  election  held  April  15  the  proposi- 
tion to  issue  bonds  for  the  installation  of  an  electric-light  plant  and 
water-works   system    was    carried. 

AUGUSTA,  KAN.— Worley  &  Black,  of  Kansas  City,  Mo.,  consult- 
ing engineers,  are  preparing  plans  for  the  proposed  municipal  electric- 
light  system.  The  plant  will  be  driven  by  two  gas  engines.  Joseph 
R.    Switzer  is   city   engineer. 

FORT  LEAVENWORTH,  KAN.— Bids  will  be  received  at  the  office 
of  the  constructing  quartermaster,  Fort  Leavenworth,  Kan.,  until  May  8 
for  furnishing  electrical  supplies  as  follows:  For  1420  outlet  boxes,  310 
electric-lamp  brackets,  2730  bushings,  70  conduit  clamps,  310  insulating 
joints,    21,810    ft.   electric  conduit,    25    electric    condulets,    1S60    outlet   box 


covers,  3000  conduit  lock  nuts,  1325  receptacles,  500  bases,  1900  standard 
stools,  384  Holophane  shades,  295  fixture  studs,  40  lb.  solder,  48  lb.  tape, 
22,100  ft.  stranded  conductor,  300  ft.  lamp  cord,  2000  ft.  rubber-covered 
fixture  wire,  6  panelboards,  6  panelboard  cabinets,  2  switchboard  panels, 
12  units,  24  terminals,  1  slate,  1200  gross  screw  anchors,  rubber  matting, 
etc.  For  further  information  address  Lieut.  Col.  Thomas  H.  Slavens,  con- 
structing quartermaster. 

HERINGTON,  KAN.— The  propostion  to  issue  $40,000  in  bonds  for 
improvements  to  the  municipal  water  and  light  plants  will  be  submitted 
to  the  voters.  Burns  &  McDonnell,  Scarritt  Building,  Kansas  City,  Mo., 
are  consulting  engineers.  George  I*\  Brockman  is  superintendent  of  the 
municipal   light   and    water   plant. 

SCOTT,  KAN.— Bids  will  be  received  by  the  city  of  Scott,  Kan.,  until 
May  27  for  the  construction  of  an  electric-light  plant  and  water-works 
system.  The  cost  of  the  plant  is  estimated  at  about  $35,000.  The  Alamo 
Engine  &  Supply  Co.,  of  Omaha.  Neb.,  has  charge  of  the  engineering  work. 
Charles  A.  Kilson  is  Mayor. 


Southern  States 

FORT  CASWELL,  N.  C— Bids  will  be  received  at  the  office  of  the 
constructing  quartermaster,  Fort  Caswell,  N.  C,  until  May  26  for  the 
following  projects,  the  government  to  select  the  one  it  considers  best 
for  the  purpose:  (1)  For  constructing  an  8;in.  water  main,  pump  house, 
necessary  machinery  and  power  transmission  line;  (2)  constructing 
an  8-in.  water  main  to  the  Southport  side  of  the  river  and  furnishing 
water  to  the  Southport  end  of  the  main;  (3)  for  all  material,  labor, 
machinery  and  accessories  necessary  to  install  a  complete  distilling  and 
preliminary  water-softening  plant,  including  brick  or  reinforced-con- 
crete  building,  and  the  necessary  boiler,  tanks,  piping  and  accessories 
needed  to  furnish  not  less  than  3000  gal.  per  hour,  or  70,000  gal.  daily. 
For  further  information  apply  to  James  R.  Campbell,  constructing 
quartermaster. 

NEWTON,  N.  C— The  Conover  Lt.  &  Pwr.  Co.  has  been  granted  a 
franchise  to  erect  transmission  lines  along  the  public  roads  for  the  dis- 
tribution   of    electricity. 

WINSTON-SALEM,  N.  C— Bids  will  be  received  at  the  office  of  the 
supervising  architect,  Treasury  Department,  Washington,  D.  C,  until 
June  2  for  extension,  including  plumbing,  gas  piping,  heating  apparatus, 
electric  conduits  and  wiring  and  approaches,  to  the  United  States  post  of- 
fice at  Winston-Salem,  N.  C.  Plans  and  specifications  may  be  obtained  at 
the  above  office  or  from  the  custodian  at  Winston-Salem.  O.  Wenderoth 
is  supervising   architect. 

ABBEVILLE,  GA.— The  contract  for  construction  of  the  municipal 
electric-light  plant  has  been  awarded  to  the  J.  B.  McCrary  Co.,  of  Atlanta. 

DAWSON,  GA. — Bonds  to  the  amount  of  $12,000  have  been  voted,  the 
proceeds  to  be  used  for  the  electric-light,  water  and  fire  department  and 
for  school   purposes,  etc. 

WEST  POINT,  GA.— The  Columbus  Pwr.  Co.,  of  Columbus,  has  closed 
a  contract  with  the  Lang  Mfg.  Co.  to  furnish  electricity  to  operate  its 
plant.  The  company  will  erect  a  substation  in  West  Point  equipped  to 
handle   2500   hp. 

JACKSONVILLE,  FLA.— The  Pine  Springs  Development  Co.  has 
purchased  400  acres  of  land  along  the  Suwanee  River  and  proposes  to 
develop  Pine  Springs  as  a  resort.  The  plans  include  the  construction 
of  a  hotel,  turbine  power  plant  and  sewer  system  and  operation  of  a  25- 
mile  railroad.  The  cost  of  the  work  is  estimated  at  $250,000.  The  offices 
of  the  company  are  located  at  1009  Bisbee  Street,  Jacksonville.  N. 
J.   Phillips  is  president. 

JACKSONVILLE,  FLA.— The  electrical  committee  has  decided  to 
recommend  to  the  Board  of  Bond  Trustees  the  purchase  of  additional 
equipment  for  the  municipal  electric-light  plant,  including  a  battery  of 
boilers  with  a  rating  of  1080  hp,  to  cost  $15,000;  three  transformers  of 
1000  hp  each,  to  be  located  in  the  old  water-works  plant,  at  a  cost  of 
$S,000;  100  new  magnetite-arc  lamps  for  street  lighting,  costing  $4,000* 
and  line  regulators  for  the  Riverside  section,  etc.  R.  E.  Wheeler,  Alex 
R.  Merrill  and  George  H.  Mason  are  members  of  the  electrical  conu 
mittee. 

WEST  PALM  BEACH,  FLA.— The  Ariston  Ice  &  El.  Co.  is  preparing 
to  extend  its  transmission  lines  north  and  south  at  Palm  Beach  to, 
furnish  electrical  service  to  the  residences  along  the  lake  shore.  The 
company  also  proposes  to  erect  transmission  lines  along  the  county  road 
to  Delray,  a  distance  of  18  miles,  to  furnish  electricity  to  the  towns  of 
Boynton,  Lake  Worth  and  Delray  and  to  residences  along  the  route  of 
the  line. 

PARIS,  TENN.— The  city  has  voted  to  issue  $65,000  in  bonds  for  im- 
provements to  electric-light  plant,  sewerage  system,  schools,  etc. 

HATTIESBURG,  MISS.— The  Hattiesburg  Trac.  Co.  has  submitted  a 
proposition  to  the  city  commissioners  for  improving  the  street-lighting 
system.  Under  the  present  contract  the  company  furnishes  70  arc  lamps 
and  26  tungsten  lamps.  The  new  proposal  provides  for  the  removal  of  45 
arc  lamps  and  the  erection  of  135  tungsten  lamps,  which  would  give  the 
city  177  tungsten  lamps  and   31   arc  lamps. 

CUSHING,  OKLA. — The  Board  of  Trustees  has  accepted  the  proposi- 
tion of  the  Cushing  El.  Lt.  Co.  to  furnish  electricity  to  operate  the.. 
municipal    water   plant    at    2    cents    per   kw-hr. 
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•Id   BANT,   OKLA.— The   Texas    Pwr.   &    Lt.    Co.,   of    Dallas,    I 
submitted    a    proposition    to    the    City    Council    relative    to    taking    over    the 
municipal    electric-light   plant    and    furnishing    the    city    with    electricity    for 
lighting  purposes. 

FORT  SILL,  OKLA.-  liids  will  be  received  at  the  office  of  the  con- 
structing quartermaster,  Fort  Sill,  Okla.,  until  May  26  for  constructing 
wooden  storage  tank  and  installing  motor  driven  triplex  ptytip  with 
necessary    piping.      A.    U.    Faulkner    is    constructing    quartern 

INGERSOLL,  OKLA.  The  town  of  Ingersoll  baa  been  granted  a 
franchise  to  erect  a  ti  in  le    from  the  town  of  Cherokee  to  and 

within    the    limits   of    Ingersoll. 

MARIETTA,  OKLA.— The  City  Council  has  engaged  the  Benham  En- 
gineering ting  engineer,  435  American  National  liank  Build- 
ing, Oklahoma  City,  to  prepare  plans  for  extension:.  lenti  to 
the  electric-light   and   water-works  1 

McCURTAIN,  OKLA.— J.  N.  Taylor  and  B.  A.  Little,  of  Okemah, 
have  purchased  one-half  interest  in  the  local  electric-light  plant  from  the 
McCurtain  State  liank.  It  is  understood  that  the  plant  will  be  thoroughly 
overhauled    and    new    machini  \    street-lighting    syst.  1 

1 ailed    here    and    in    Chant. 

FORI    WORTH,    TEX.— The    Fort   Worth    Lt.   S    I'wr.   Co.    ha 
a   contract    with    the    Bewley    Mills    to    furnish  ite    the 

flour  mills.     Motors  aggregating  600   bp   will 

from  300  hp  to  7<A  hp.  The  steam  plant  at  thi  Bewley  Mills  will  he 
abandoned  as   soon   as   the   motors   an  I 

entered   into   a   contract    with   the   Texs  !   "    to   supply   cle 

to  the  amount  of  300   hp   to  drive   ':  team   plant   will 

be  dl  1  arded. 

HOUSTON.  TEX.— Bids  will  be  n 
dent,    post    office   box    17,   Houston,   Tex.,    until    May    12   for   the 
plumbing   and   electric   work   in    the    tvt  ratory    of   the 

William    M.    Rice    Institute,    Ho  .tions    may    be 

obtained   upon   application    to  I  ram,   Go<     h  ^canlnn   Build- 

ing, Houston,  for  which  a  deposit  of  $50  will  be  required  for  each  set 
of    plans,    to   be   refunded    upon    return 

HUMBLE,   TEX,     The   powei    house   of   the   11 
Co.   was  destroyed  by  fire  on   April   18.  causing  a  loss  of  about  $5,000. 

PALESTINE,    ["EX.— Bids   will    bi  county 

judge,  Palestine,  until  May  19  for  the  construction  of  a  court  house. 
including    heating,    plumbing    and    wirin  , -reeled 

in  Palestine.  Plans  and  specifications  can  be  secured  on  application  to 
C,  II  Pagi  8  Brother,  at  Vustin  and  Hot!  ton,  d  ■  ■  »hich  a  deposit 
of  $50  will   be   required   to   guarantee    return    •>>    plans. 


Pacific  States 

1  1 1  Ml  ALLS.  WASH.— 11.  T.  Wilkerson,  president  of  the 
Townsiti     Co.,    sf    Portland,    Ore.,    is    understood    to    have    options    on    a 
large    water-power   project    in    the    Cowlitz    Valley,    '  Wash 

PORT    w.i  1  ES,   W  VSH.— The   city   1  ngii  eer  I 
make    investigations    and    secure    the    cost    of    machinery    for    an    electric 
lighting  plant, 

I'M  OMA,   WASH.— Plans  have  been  completed  by    Davis  It    Hull,  elec- 
trical   contractors    and    engim  driven    ma- 
in   the    large  Twenty 
ranging   downward    from    20    hp    will    he    installed. 

Ho ilVER,      ORE.— We     are     informed     th: 

River   dues    not   contemplate   tl 

plant  as  reported  in  the  issue  of    Vpril    19      H.   L.   Howe  is  cily  ret 

LAFAYETTE,    OR1        1  on 
voted    for  thi 
works 

PORT1   VND,  ORB  —The  1  Itj   su  lit 
for  bids  foi    lighting  thi  -"•      The 

preaem  h  the  Portland   R;      '  ■    al  the 

rnd  of  the  year. 

1:  \i;si  OW,   CA1  ■  tilroad   Commia  tiled    the 

iw    Utilities    Co.     permission    to    sell     its    ele.-i 
the    Southern 
Southern    Sierras   company    will    enlarge   the   plant   and    use   it    for  a   sub 

CI   \KI  Mi  IN  I.  CAL.— The  I  d  10  the 

Stat.    R  tilt    :.;   Commission   lot    pet 
the  Claremont   Domestic  Wtr.  Co.   for  ?"S,000. 

FRESNO,   CAL.— Plana  have  been  submitted   to  the   Hoard  of 

Stipe:  | 

for    the    construction    o(     ■    powei  lamp* 

and  motors  for  the  various   public     • 

h.111-.     building    and    iail        n-        isi    of   the    plant    erected    on    the    court 

house  grout  100,  and  thai   on   the   ho 

at  $26,000. 

LIVE  RMORE ,  CA1        r:  11    S  led  the 

Uvermore   Wtt     .'v    Pwi     Co    authority   to  sell   its  property   to  the 
Gat  &  El    Sa  u.000. 


LOS  "-»de    by    tbe 

Pacific   El.    Ry.   Co.   for   the  construction  of  an  electric  railway  from  Los 
Angeles    to    San    Diego,    a    distance    of    about  to    cost    about 

$7,000,000. 

■     Railroad   Commission   has   granted 
,,nds    for    im- 
la   $216,968   will   be  used   for 
light     and     power    plants. 

NORDHOFF,    CAL.— The    Ojar    Pwr.    Co.    has    been    granted     1 
chise   by    tbe    County    Supervisors    t. 
highways  of  the   county. 

real   Western    Pwr.    Co.,   of   San   Francisco. 
to    erect    transmission    lines    through    Butte 
County. 

to  tbe 
l-ailroad    Commission    for    a    certificate    of    public    conveniens 
necessity    for    the   sale   of   electricity   on   the    lands  of   the    Natom. 
solidated    in    Sacramento    County. 

RED1  are  being  prepared  b 

Pwr     Co.,    of    San    Bernardino,    for   extending    it*  high-tension   lines   from 
San    Bernardino   to    Kc  Hands,   a   distane. 

SAt  RAMI       I".    1    \L— At   an   election    held    April    19  the   proposition 

electrical    distributing    plant 

•  I   bills 
appropriating    $62,000    for    improvements    to    the    California    Polytechnic 

it  San  Luis  Obispo  a* 
permanent    water     system,    $33,000;     for    improvement    to    school.    $10,000, 
and    for    equipping 

SAN    FRAN  -The    lighting   and    rates    committee    of    the 

ted    to    allow    •  D    of    an    orna- 

mental n    Polk   Street    between   Geary   an! 

Streets.      Elect  r.. 

Application    has   been    made   by   Caj 
Woodside    to    the     Hoard     of     Harbor    Commission- 
er 42  for  electricity  to  operate  a  conveyor  and  hoist.     If 
proves  satisfactory,    Piers  40.   42   and   44,  occupied  by   the 
.    will    be   equipped   wit 
trically    drive:.  r    loading    and    unload 

nendation   of  Chief   Kngtneer    ' 

tbe  piers  from  the   ferry  to  and  including  Pier   27. 
GRACE,    IDAHO.— The   Count)    1  oinmissioners   I 
Pwr     &    Lt     Co.    permission    to   supply   electricity    for 
Ilannock    County.      The    company    has    tak. 

plant    of   the   Telluride    Pwr.    Co.,   on    the    P.ear    Ri* 

lcl  ammon.    Bancroft  and 
Soda   Springs 

EVEI  I.  IDAHO  \  company  is  being  formed  for  the  purpose 
of  building  a  power  plant  on  Clear  Creek  to  supply  electricity  for  lamps 
and  mi  W«i. 

waterwheel    will    soon    be    installed    in    the 
I    electric-light 

:. II— As  soon  smisaaoa  lines 

and    distributing  '  ***    placed    in 

;  uicnt  of  the    I  will  be  operated  by 

electricity.      The    prim 

Co. 

r    HUACHUt    '  Is    will    be    received    at    the    I 

the     constructing     quartermaster.     Fort      II  .-        until     May     2J 

■ 
il     three     double 
buildin  10,   snd    installation   ot  »t    this 

office   and   may  slso   be 

struction    quartermaster    at    Fort    Leavens 

- 
MALI 

line    engine    an  I     100-1 
used. 


(  :in;l(la 


I 


receivin. 
bull.    CO 
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PETERBORO,  ONT.— The  Legislature  has  passed  the  bill  giving  the 
city  of  Peterboro  power  to  expropriate  the  plant  of  the  Peterboro  Lt. 
&  Pwr.  Co. 

LANGHAM,  SASK.— The  ratepayers  have  approved  the  by-law  au- 
thorizing an  issue  of  $12,000  in  debentures  for  the  installation  of  an 
electric-light  plant.  The  contract  for  the  entire  equipment  has  been 
awarded  to  the  British  Canadian  Engineering  &  Supply  Co.,  of  Winnipeg. 
The  equipment  will  include  a  Ruston  Proctor  suction  gas  engine  and  gas- 
producer  plant. 


Trade  Publications 


Miscellaneous 

TANANA,    ALASKA.— The   Tanana    Wtr.    &    Pwr.    Co.    is    plani 
power  project  in  the  Tatlanika  country,    100  miles  from   Fairbanks.     John 
L.  Timmins  is  interested  in  the  company. 

PANAMA.— Bids  will  be  received  at  the  office  of  the  general  pur- 
chasing agent  Isthmian  Canal  Commission,  Washington,  D.  C,  until  May 
17  for  furnishing  dynamite,  copper  wire,  copper  brass  tubing,  bronze 
steel,  steel  chain,  track  bolts,  etc.  Blanks  and  general  information  relat- 
ing to  this  circular  letter  (No.  775)  may  be  obtained  at  the  above  office 
or  the  offices  of  the  assistant  purchasing  agents,  24  State  Street,  New 
York,  N.  Y.;  614  Whitney-Central  Building,  New  Orleans,  La.,  and  1086 
North  Point  Street,  San  Francisco,  Cal.  Major  F.  C.  Boggs  is  general 
purchasing   officer. 

SAN  JUAN,  P.  R.— Bids  will  be  received  at  the  Bureau  of  Yards  and 
Docks,  Navy  Department,  Washington,  D.  C,  until  June  14  for  construc- 
tion of  two  300-ft.  steel  towers  at  the  naval  radio  station,  San  Juan, 
P.  R.  The  cost  of  the  work  is  estimated  at  about  $15,000.  Plans  and 
specifications  may  be  obtained  on  application  to  tlte  above  bureau. 
William  M.   Smith  is  acting  chief  of  bureau. 


New  Industrial  Companies 

W.  H.  CHAPMAN  &  COMPANY,  of  Detroit,  Mich.,  have  been  or- 
ganized by  W.  H.  Chapman  and  A.  T.  Barley  for  the  purpose  of  carrying 
on  a  general  consulting  engineering  business.  The  company  proposes 
to  prepare  plans,  let  contracts  and  supervise  the  installation  of  heating, 
ventilating,  illuminating,  power  transmission  and  fire  protection  systems 
and  power  plants,  etc.  The  offices  of  the  company  are  located  at  724 
Hammond   Building,   Detroit,   Mich. 

THE  DETROIT  TUNGSTEN  LAMP  COMPANY,  of  Detroit,  Midi- 
has  been  incorporated  with  a  capital  stock  of  $10,000  by  George  W. 
Harder,  Albert  W.  Marshall  and  P.  H.  Willard. 

THE  IDEAL  NOVELTY  &  LAMP  MANUFACTURING  COMPANY, 
of  Chicago,  111.,  has  been  chartered  with  a  capital  stock  of  $2,500  to 
manufacture  lighting  devices  and  equipment.  The  incorporators  are: 
Arthur  F.   Bond,  Oscar  J.  Bond  and  Jerome  Levinson. 

THE  RESEARCH  COMPANY,  of  Chicago,  111.,  has  been  incorporated 
with  a  capital  stock  of  $100,000  by  Forest  E.  Marsh,  Edward  E.  Gray  and 
L.  H.  Marsh.  The  company  proposes  to  manufacture  mechanical  and 
electrical   devices. 

THE  SAVAGE  NOVELTY  COMPANY,  of  New  York,  N.  Y.,  has  been 
incorporated  with  a  capital  stock  of  $10,000  by  John  H.  Hawley,  Gustav 
H.  Haudte  and  Robert  M.  Simpson,  2  Rector  Street,  New  York,  N.  Y. 
The  company  proposes  to  deal  in  electrical  and  other  machinery. 

THE  THOMAS  MOTIVE  POWER  COMPANY,  of  Newark,  N.  J., 
has  been  incorporated  with  a  capital  stock  of  $125,000  by  M.  A.  Smith, 
of  Newark,  N.  J.;  A.  B.  Van  Liew  and  J.  H.  Thomas,  of  Bloomfield, 
N.  J.  The  company  proposes  to  manufacture  mill  supplies  and  to  do  an 
electrical  engineering  business,  etc. 


New  Incorporations 

111  KM  INGHAM,  ALA.— The  National  Pwr.  Co.  has  been  incorporated 
with  a  capital  stock  of  $1,000,000.  The  officers  are:  W.  W.  Wallace, 
president;   M.  J.   Harper,   secretary,  and  W.  B.   Burton,  treasurer. 

EAST  ROCHESTER,  NEV.—  The  Rochester  Wtr.,  Pwr.  &  Mill  Corpn. 
has  been  incorporated  with  a  capital  stock  of  $500,000  by  E  A.  Ludwick, 
J.  L.  Garner  and  W.  H.  Whitrnore.  East  Rochester  has  not  a  post  office. 

NEWARK,  N.  J.— The  Tri-County  Pwr.  &  Trac.  Co.  has  been  in- 
corporated with  a  capital  stock  of  $150,000  to  operate  electric  power 
plants  and  traction  systems.  The  incorporators  are:  George  H.  Williams, 
George  G.  Teller  and  Wilbur  F.  Brower.  The  offices  of  the  company  are 
located  at  816  Essex   Building,   Newark. 

HASTINGS,  OKLA.— The  Hastings  Lt.  &  Pwr.  Co.  has  been  in- 
corporated with  a  capital  stock  of  $6,000  by  W.  J.  Bell,  of  Hastings;  A. 
M.   Bell,   of  Duke,  and  S.  A.   Fowler,  of  Gould,   Okla. 

ANAWALT,  W.  VA.— The  Jeanette  Lt.  &  Trac.  Co.  has  been  char- 
tered with  a  capital  stock  of  $10,000.  The  incorporators  are:  R.  L.  John- 
son. A.  C.  Davis,  J.  J.  Stuart  and  others. 

MISHICOT,  WIS.— The  Hishicot  Lt.  &  Pwr.  Co.  has  been  incorpo- 
rated with  a  capital  stock  of  $35,000  by  Ira  Beyer,  Rose  Beyer  and  Ahlva 
Heyroth. 


ELECTRIC-ARC  HEAD-LAMPS.— Bulletin  A-4U61  of  the  General 
Electric  Company   is  devoted   to   electric-arc   head-lamps. 

CLOTH  PINIONS.— The  General  Electric  Company  has  issued  Bulle- 
tin No.  A4110,  which  contains  data  relative  to  tooth  dimensions  and  in- 
structions for  the  selection  of  pinions. 

OIL  SWITCHES.— Oil  switches  for  small  industrial  application  are 
treated  in  Bulletin  No.  A4113,  issued  by  the  General  Electric  Company. 
It  illustrates  and  describes  type  F,  forms  P3  and  P6  oil-break  switches. 

FIREBRICK. — A  complete  illustrated  catalog  of  its  clay  products  has 
been  issued  by  the  Evens  &  Howard  Fire  Brick  Company,  St.  Louis,  Mo. 
Blast  furnace  bricks,  boiler  tiles,  patent  grate  settings  and  fire-clay  chim- 
ney tops  are  described  among  other  clay  products. 

WIRE  PRICE  LIST.— The  Standard  Underground  Cable  Company, 
Pittsburgh,  Pa.,  has  issued  a  new  price  list  on  Sterling  new-code  rubber- 
covered  wire.  It  is  published  in  convenient  booklet  form,  on  durable 
paper.  A  list  of  electric  wires  and  cables  and  cable  accessories  is  in- 
cluded  in  the   booklet. 

ELECTROTYPING  MACHINERY.— Bulletin  No.  241  of  the  Sprague 
Electric  Works  of  General  Electric  Company,  New  York,  has  for  its 
subject  electric  motor  drive  for  stereotyping  and  electrotyping  machinery 
and  refers  to  special  electroplating  generators.  Some  typical  installa- 
tions  of  this  class   of   machinery   are   shown. 

GUY  ANCHORS.— W.  X.  Matthews  &  Brother,  St.  Louis,  Mo.,  are 
sending  out  a  leaflet  containing  a  reprint  from  Telephony  of  an  article 
by  Mr.  Claude  L.  Matthews  on  "Predetermination  Versus  Demonstration," 
referring  to  guy  anchors.  The  reprint  is  accompanied  by  a  leallet  show- 
ing by  pictures  the  method  of  placing  Matthews  guy  anchors. 

WATT-HOUR  METERS.— In  a  twenty-page  bulletin,  No.  35,  the 
Sangamo  Electric  Company,  Springfield,  111.,  gives  a  comprehensive 
illustrated  description  of  its  type  "D"  and  "D  4"  two-wire  mercury  motor 
watt-hour  meters  for  direct-current  circuits.  The  principle  of  these 
meters  and  their  general  construction  are  fully  treated.  The  pamphlet 
contains  considerable  information  of  general  interest  on  its  subject 
matter. 

FLEXIBLE  COUPLINGS.— Bulletin  No.  18,  issued  by  the  Francke 
Company,  New  Brunswick,  N.  J.,  Smith-Serrell  Company,  Inc.,  general 
sales  agent,  90  West  Street,  New  York,  describes  the  Francke  flexible 
coupling.  This  coupling  is  made  in  sizes  from  that  suitable  for  a  j4-in. 
shaft  up  to  those  as  large  as  any  in  use.  It  is  adapted  for  steam  and  gas 
engines,  water  and  steam  turbines,  motors,  pumps,  blowers,  printing 
presses,  etc.     Special  types  are  made  for  automobiles  and  motorboats. 

WOOD  SUBSTITUTE.— The  American  Mineral  Wood  Company, 
Poughkeepsie,  N.  Y.,  has  issued  a  booklet  describing  the  uses  for 
"Eterno,"  a  fireproof  and  waterproof  substitute  for  wood.  It  briefly 
lefers  to  "Eterno"  asbestos  lumber,  asbestos  wood,  asbestos  wall  boards, 
ebony  boards  and  insulating  boards  and  points  out  the  many  purposes 
for  which  "Eterno"  may  be  used.  This  product  is  the  invention  of 
Mr.  John  Ferla,  C.  E.,  of  Lausanne,  Switzerland,  where  is  located  the 
original  factory  for  "Eterno." 

HOUSEHOLD  DEVICES.— In  connection  with  the  general  educational 
advertising  campaign  on  its  household  specialties,  addressed  to  prospec- 
tive consumers,  the  Hot  point  Electric  Heating  Company,  Ontario,  Cal., 
is  making  a  special  offer  to  dealers  for  "Hotpoint  day,"  May  10.  Recent 
advertising  literature  addressed  to  the  electrical  trade  includes  a  fac- 
simile of  a  much  enlarged  telegram  in  which  a  special  30  per  cent  dis- 
count offer  on  "El  Tostovo"  (electric  toaster  stove)  is  made.  The  reverse 
side  gives  a  description  of  this  device  and  tells  briefly  about  the  numerous 
appliances  made  by  this  company. 


Business  Notes 


THE  GOULD  STORAGE  BATTERY  COMPANY  has  moved  its  of- 
fices from  341  Fifth  Avenue  to  30  East  Forty-second  Street,  New  York 
City. 

MEYER  &  JONES.— Mr.  Henry  C.  Meyer,  Jr.,  and  Mr.  Bassett  Jones, 
Jr.,  have  moved  their  offices  to  the  Architects'  Building,  101  Park  Avenue, 
New   York 

THE  ELECTRIC  RAILWAY  EQUIPMENT  COMPANY  has  moved 
its  Eastern  offices  from  90  West  Street  to  30  Church  Street,  New 
York  City.     Mr.  J.  G.  Kipp  will  remain  in  charge  of  the  office. 

THE  AMERICAN  DISTRICT  STEAM  COMPANY,  of  North  Tona- 
wanda,  N.  Y.,  has  opened  Pacific  Coast  offices  in  the  Hoge  Building, 
Seattle,  Wash.,   with  Mr.   Eugene  L.    Barries  as  district  manager. 

MR.  WILLIAM  W.  RANDOLPH,  M.  E..  has  moved  his  offices  to 
the  Woolworth  Building,  233  Broadway,  New  York,  where  he  will  con- 
tinue his  consulting  engineering  practice  in  matters  relating  to  gas  and 
electric-service   properties. 

THE  CLARK  ELECTRIC  &  MANUFACTURING  COMPANY,  149 
Broadway,  New  York,  is  to  furnisli  the  splicing  sleeves  for  use  on  trans- 
mission lines  in  the  Canal  Zone.  Other  orders  were  received  recently 
by  the  company  for  use  in  India.  Another  Order  comes  from  a  power 
company  on  the  Pacific  Coast.  This  shipment  includes  tinned  copper 
sleeves  for  steel  ground  lines. 
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Directory  of  Electrical  Associations, 
Societies,  Etc. 


Alabama  Light  and  Tbactii  n  Association.  Secretary-treasurer,  II.  " 
Hanson,   Mobile,  Ala.  • 

American  Association  for  the  Advancement  of  Science.  Secretary. 
L.    O.   Howard,   Smithsonian   Institution,    Washington,    D.   C. 

American  Ei-ectbic  Railway  Accountants'  Association.  Secrettry- 
ueasurcr,  Matthew  R.  Boylan,  Public  Service  Railway  Co.,  Newark.  N.  J. 

American  Electbic  Railway  Association.  Secretary,  H.  C.  Doneckcr. 
29   West  39th  St.,  New  York. 

American  Electbic  Railway  Enoineebing  Association.  Sccretaiy. 
IL  C.   Itonecker,  29  West  39th  St.,  New  York. 

Amebican  Electrochemical  Society.     Secretary,   Prof,  J.  W.   Ri 
i   University,  South  Bethlehem,  Pa. 

American  ElectroTiif.rait.tik:  Association.  Secretary,  Dr.  J.  Wil- 
lard  Travell,  27  East  11th  St.,  New  York. 

AMERICAN  Institute  of  Consulting  Engineers.  Secretary-treasurer, 
Eugene  W.  Stern.  103  Park  Ave.,  New  York  City.  The  council  meets 
the  first  Friday  of  every  month. 

AMERICAN     Institute    op    Electrii    i      I 

II him .13    West    39th    St.,    New    Yoik.      Hoard    of    directors    meets 

monthly,      Sections    and    branches    in  .enters 

througl i    the   country.     Annual   convention,   Coopcrstown,   N'.    i 

! 

American  Physical  Society.  Secretary,  Ernest  Merritt,  Cornell  Uni- 
\  i  i    ily,    Itliacn,   N.    Y. 

Amebican  Society  of  Heating  and  Ventilating  Engineers.  Secretary, 
W.   W.  Macon,  29  West  39th  St.,  New  York. 

Amebican  Water  Works  Association.  Secretary,  J,  M.  Dive".  27] 
River   St.,  Troy,  N.   Y. 

Arkansas    Association    Public    LTi  «s.      Secretary,    W     1 

lli.ii|..   Little  Rock,   Aik.     Annual   meeting,   little  Rock.   May   5.  6  and   7 

Association  of  Edison  Illuminating  Companies.  Secretary,  Geo.  C. 
Holberton,  Pacific  (las  S  Elec.  Co.,  San  I  i  tnci  eo,  Cal  \nmial  meeting. 
Coopcrstown,  N.  Y.,  Sept.  8. 

Association  of  Iron  and  Sim-  Elei  ikical  Engineers.  Secretary. 
fames   I'arrington,  Stcubenville,  Ohio. 

Association  of  Railway  Electrical  Engineers.  Secretary-treasurer. 
Jos.   A.  Andreucetti,  Chicago  n   Railway,  Chicago. 

Association   of   Railway  Telegraph 
W.  Drew,  112  Weal  Adams  Si     I  "ial  meeting,  Si 

May  20.    1913. 

Canadian  Electrical  Association.     Secretary.  C.   E.   Bowden,   Rirkbeck 
Building,   Toronto,    Ont.,    Can       Annual    convention,    Porl    Arthv 
lunc    .13-2S. 

Colorado  Electbic  Club.  Secretary.  C.  F.  Oehlmann.  Meets  every 
rhuraday  at  Albany  Hotel)  Denver,  Col. 

Colorado  Electric  Light,  Power  and  Railway  Association.  Secre- 
i.iiv,  Tboraaa  l\  Kennedy,  900  ISth  St.,  Denvi 

IIC  CLUB  01   Chicago.     Secretary.    W.    M     Connelly.    1417 
o.l     Block,  Chicago      Meets  every  Thursday  noon  at   Hotel   Sherman. 

lii.  trical    Contractors'    Association    or    New    York 
i.  -     Geo    Vt     Ru    ell,  Jr.,  25  Wesl  42d  St..  New   i 

Electrical  Contractors'   Association    of    Stati  Secre- 

tary. Ernest  s.  Cowie,  1613  Grand  Ave  .  Kansai  (  ity,  Mo 

I     in  rical  Contractors'  Associatii  \lhcrt 

Pel inn,   Milwaukee,  Wis. 

!'i,  ikical   Credit   Association    of    Chicago.      Scci  rick   P- 

v*ose,   Marquette  Building,  Chicago. 

I     Kl  ikical  Credit   Association    oi     PhilaO  isurcr, 

I.. in,   w     i  rum,    1324    I  and   Title    Bu  '  ecnrJve 

eommitti  i    meets  set  md  and  fat         ' 

I  I  1  ,  IKICAI.    Sai  ism,  \  id,    1 2s 

go,  111. 
Electrical   Supply  Jossers' 
blgh,   -III    South    Clinton    Si  .    I  hicago,    [II.      Siring   meeting,    Chicago,    May 

Electrical     i  .    William    R. 

Si.iv.lv.   Royal    En 

i  irical    Trades     \ 
Albert    ll     I  lliot,    Harding    Building,    34    I  Ilia    Si 

!   Thursday  of  each  month 

Electric  1  I  arter, 

53  Si  iti    Si.,  B 

i  i  t ,  i  ric  Vehicle  Asa 
Inson,    l.'l    Wesl    42d    Street,    New  .    fourth    Tuesday    of 

each   month. 

Electric  Veh 
Secretary,  i     I     Edgar,  39  Boylston  St,  r 

Ell  lll.l      Sl  SI?      I  I  A        \     ,  -]rj    ll. 

ipin,    Kngineein,.  Yoik 

Pi  0E4da    El  bctric    Lion  r    I  lie. 

\,i.im  .  VI  i    i    I'  lira    Bi  i,h.  Fla. 
Gas,   Electric  and  Street  Ram  w  - 

treasurer,   Prof.   II.   V.   Boiell  ■■  ■  ntion. 

Oklahoma  City,  May  6-8. 


Illinois  State  Electrical  Association.      Secretary.   H.    E.    Chubbuck. 
Peoria,  111. 

Illuminating   Engineering  Society.     General  secretary 
Engineering   Societies   Building,   29   West   39th   St.,   New   York.      Sections 
in  New  York.  New  England.  Philadelphia.  Chicago  and  Pittsburgh. 

Isr.ii  mcal   Contractors'    Association    or   Greater    New 

York.     Secretary,    A.    Newburger,    1153    Myrtle    Ave.,    Brooklyn. 
s  second  and  fourth  Wednesdays  New  Grand  Hotel.  New 
-ecretary   and  treasure- 
Zartman,  120  South  Meridian  St.,  Indianapolis,  Ind. 

Insti;  gineebs.     Secretary,  L.  Houmiller,  29  West 

39th   Street.   New   York. 

Institute  op   Radio   Engineers.     Secretary,  E.  J.   Simon.  81   New   St. 
New   York  tesday  of  each  month. 

Internatiohai  ■    for  Testing  Materials.     Secretary 

.    New   York. 

International    A  si  Municipal    Eli 

iineers'      Ass- 
Charles  Kratsch.  416  West   Indiana  St.,  Chicago.     Meeting,  second  Friday 
of  each  month 

■ibkal    Congress.      Secretary,    1.    A.    Bar- 
sin   n    Building,   San    It  San   Francisco,   1915. 

national  Electi  ..  (international  bo 

is   national   electrical   engineering   aocietica   contril 
-     Victoria    St 
minster,   London,   S.   W„   England.      Next   plenary   meeting,   Berlin,   Sept. 
2-6. 

'■atrd   with   N.   E.   I 
H.    II.    Maynard,   Waterloo,   la. 

Iowa  Steer  and  Interirbsn   Railway  Association.    Secretary.  II     E 
Weeks,  Davenport,  la. 

-.    Orof.r.     Jupiter    (president).    F.    I 

'  .   Bennett,  St.  Louis.  Mo. 
Kan-  r  and  Street  Railway 

Secret,  V     It     I.-llows.    Leavenworth,   Kan. 

.  iation.      Secretary.    W.     H. 
i  erg.   625   Poydras   St.,    New  Orleans,    La. 
of  each  month. 
Maine   Electric    Association.      Secretary.    Walter   S.    Wyman.   Water- 
ville.   Maine. 

Minni  ciation.      Secretary-treasurer,    F     A 

St.  Paul  Gas  Light  Company,  St.   Paul,  Minn. 

ri   ELECTRIC,  (Ins,  Sm.it  Railway  and  Water  Works  A 

National  Arm,  Pin  ami  Bra  n.     Secretary.  J-  B 

In.l 

i  reins*.      Secretary  It  - 
Wm.    L.    Smith,    Concord.    Mass. 

National    District    Heating    Association.      Secretary,    D.    L.    Ga»kill. 
ial  meeting.   Indianapolis.  Ind.   May  27-29.   1913. 

NATIOI  '    THE    I'KITETi    ' 

Secretary.  W.   MM  Building,  Utica,  N.  Y.    Ann.i 

ing,  Chattanooga,  Tenn..  July  16. 

National  Electric  Credit  Secretary.   Frederick   1 

1343  Marquette  Building,  Chicago. 

National    Electric    Licht    Association.      Ejcee -.: 
Martin.    Engineering    Societies    Building.    33    West    39th    St 
Annual   meeting.  Chicago,  June  2  6,    1913. 

National   Electric    Lieut  mmircial   Si 

Nat, 
Secretaiv.  N     Y. 

National   Elei  raic 

14-16. 

NATII  I  ELECTRIC      AND 

I RVS-V 

ECTEIC  Light 
Herbert 
meeting, 

Mississippi    Section. 

treasurer. 
retary,    M 

- 
141   Milk   - 

Richard  Valenl 

Tupper, 

each   month. 

Pearl  St  Meets  la»t  Thursday  of  each  month. 
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Stewart,  312  Carondelet  St.,  New  Orleans,  La.  Meetings,  second  and 
fourth   Tuesday   of   each    mouth. 

New  York  ElectricaI  Credit  Association  (affiliated  with  the  National 
Electrical  Credit  Association).  Secretary,  Franz  Neilson,  80  Wall  St., 
New  Yuri..      Board   of  directors  meets  second  Thursday  of  each  month. 

New  York  Electrical  Society.  Secretary,  G.  H.  Guy,  Engineering 
Societies  Building,  33  West  39th  St.,  New  York. 

New  York  Electric  Railway  Association,  Secretary,  Charles  C. 
Dietz,  United   Traction   Co.,   Albany,   N.   Y. 

Northwestern  Cedarmen's  Association.  Secretary,  H.  II.  McKinney. 
Minneapolis,  Minn. 

Ohio  Electric  Light  Association.  Secretary,  D.  L.  G  a  ski  11,  Green- 
ville, Ohio.     Annual  meeting,  Cedar  Point,  July   15-17. 

Ohio  Society  of  Mechanical,  Electrical  and  Steam  Engineers.  Sec- 
retary, Prof.  F.  E.  Sanborn.  Ohio  State  University.  Columbus,  Ohio. 

Oregon  Electrical  Contractors'  Association.  Secretary,  J.  E.  Kil- 
kenny, St.  John's,  Ore. 

Pennsylvania  Electric  Association  (State  Section  N.  E.  L.  A.). 
Secretary-treasurer,  Walter  E.  Long,   1000  Chestnut  St.,  Philadelphia,  Pa. 

Railway  Signal  Association.      Secretary,  C   E.   Rosenberg,   Bethlehem, 


Society  for  Electrical  Development,  Inc.  Secretary-treasurer, 
Philip  S.  Dodd,  29  West  39th  St.,  New  York.  Meeting  executive  com- 
mittee,    May  13,   1913. 

Society  for  the  Promotion  of  Engineering  Education.  Secretary, 
Prof.  H.   H.  Norris,  Cornell  University,  Ithaca.  N.  Y. 

Southwestern  Gas  and  Electric  Association.  Secretary,  H.  S.  Cooper, 
40?  Slaughter  Building,  Dallas,  Tex.  Annual  meeting,  Galveston,  Tex., 
May  21-24. 

Tri-State  Water  and  Light  Association  of  the  Carolinas  akd 
Georgia.      Secretary-treasurer,  J.  W.  Neave,   Salisbury,  N.   C. 

Vermont  Electrical  Association.  Secretary-treasurer,  A.  B.  Mars- 
den,  Manchester,  Vt. 

Western  Association  of  Electrical  Inspectors.  Secretary,  W.  S. 
Boyd,  76  West  Monroe  St.,  Chicago,  111. 

Western  Red  Cedar  Association.  Secretary,  R.  L.  Bayne,  Spokane, 
Wash. 

Western  Society  of  Engineers,  Electrical  Section.  Secretary,  J-  H. 
Warder,  1737  Monadnock  Block,  Chicago.  Regular  meeting,  fourth  Mon- 
day of  each  month,  except  January,  July  and  August. 

Wisconsin  Electrical  Association.  Secretary,  George  Allison,  Ste- 
phenson   Building,    Milwaukee,   Wis. 
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UNITED    STATES    PATENTS    ISSUED   APRIL   22,    1913. 
(.Prepared  by  Robert   Starr   Allyn,   16   Exchange  Place,  New  York.] 

1,059,342.  PROCESS  FOR  REDUCING  ZINC  OXIDES;  C.  F.  Burgess, 
Madison,  Wis.  App.  tiled  Oct.  8,  1909.  Electricity  heats  zinc  oxide 
to  temperature  of  volatilization,  simultaneously  heats  mass  of  car- 
bon and  conducts  vapors  of  zinc  oxide  into  contact  with  carbon  mass. 

1,059,348.  RESETTING  DEVICE  FOR  HEAT-COILS;  F.  R.  Chapin, 
Detroit,  Mich.  App.  filed  March  23,  1907.  For  restoring  relatively 
displaced  parts  of  an  operated  thermal  protector;  has  supporting  mem- 
bers for  the  protector  and  means  for  restoring  normal  relation  of  the 
parts  upon  the  application  of  heat  thereto. 

1,059,351.  ARMATURE;  O.  F.  Conklin,  Anderson,  Ind.  App.  filed 
Nov.  5,  1912.  Inner  and  outer  windings,  a  commutator  for  each,  and 
a  channeled  support  for  one  commutator  which  receives  the  leads  of 
the   inner   winding. 

1,059,366.  PROCESS  OF  PREPARING  FILAMENTS  FOR  INCAN- 
DESCENT LAMPS;  W.  G.  Houskeeper,  Philadelphia.  Pa.  App. 
filed  Aug.  6,  1910.  Simultaneously  passes  differently  phased  electric 
currents    through    different    portions    of    the    filamentary    material. 

1,059,390.  ELECTRIC  WELDING  MACHINE;  R.  C.  Pierce,  Cin- 
cinnati, Ohio.  App.  filed  Nov.  14,  1912.  Plurality  of  differently 
shaped  swingingly  mounted  die-carrying  horns  capable  of  being  se- 
lectively moved  to  operative  position. 

1,059,397.  ELECTRICAL  TERMINAL  DEVICE;  O.  S.  Schairer,  Edee- 
wood  Park,  Pa.  App.  riled  Aug.  6,  1910.  Receptacle  with  upwardly 
projecting  prongs  and  a  body  of  mercury  in  the  receptacle  partially 
suspended   between   the   prongs. 

1,059,416.  SWITCH;  T.  S.  Watson,  C.  A.  Rhine  and  C.  II.  Keeney. 
Milwaukee.  Wis.  App.  filed  Jan.  13,  1911.  Handle  must  be  moved 
from  the  "off"  to  the  starting  position  before  it  can  be  moved  to  the 
running   position. 

1,059,435.  ELECTRIC  TRANSFORMER;  C.  E.  Campbell,  Lynn.  Mass. 
App.  filed  Nov.  10,  1909.  Core  with  plurality  of  legs,  a  primary  wind- 
ing on  one  leg  divided  in  sections  located  near  end  of  leg,  low-ten- 
sion secondary  on  the  same  leg  between  sections  of  primary  and  a 
high-tension   secondary  on  another   leg  of  the  core. 

1.059,451.  ARC  LAMP;  G.  Geiger,  Munich,  Germany.  App.  filed  Aug. 
9,  1909.  Armature  of  the  solenoid  in  series  acts  directly  upon  upper 
carbon  holder  and  effects  at  the  same  time  the  movement  of  the  lower 
carbon    holder. 

1,059.499.  ELECTRIC  FURNACE;  E.  Stassano,  Turin,  Italy.  App. 
filed  Nov.  29,  1912.  A  circular  conical  motion  is  imparted  to  the 
axis  of  the  melting  chamber. 

1,059,505.  ELECTRIC-LIGHT  BATH  OR  TREATMENT  APPARATUS; 
R.  X.  I  tittle.  Battle  Creek,  Mich.  App.  filed  Sept.  13,  1911.  Tubu- 
Iar  foldable  frame  rests  upon  the  bathtub. 

1,059,529.  TELEGRAPH  TRANSMITTER;  P.  P.  Dow,  Montreal,  Que- 
bec, Canada.  App.  filed  Sept.  25,  1911.  Means  for  delivering/"  the 
impulses  representing  the  dots  in  the  telegraph  alphabet  is  electrically 
engaged  during  the  period  of  silence  and  manually  released  to  effect 
the  dots. 

1.059  583.  ELECTRIC-CIRCUIT  LOCK;  D.  W.  Wilt,  San  Diego,  Cal. 
App.  filed  Aug.  26,  1911.  For  ignition  circuits  of  automobiles,  etc.; 
rocking  element  with  two  angular  arms,  one  to  close  the  circuit  and 
the  other  to  be   engaged  by  a  rotatable  locking   means. 

1,059,586.  FIRE  ALARM;  A.  Allan  and  T.  Bowling,  Wellington,  New 
Zealand.  App.  filed  May  11,  1909.  Bent  tube  provided  with  an 
offset  pocket  adapted  lo  hold  a  quantity  of  mercury  to  close  circuil 
through    terminals   entering   the    pocket, 

1.059,617.  SOCKET  FOR  ELECTRIC  LAMPS;  G.  C.  Knauff,  Chicago. 
111.  App.  filed  April  22,  1912.  Socket  with  means  for  anchoring 
a  lamp  in  one  end  and  a  wire  terminal  plug  in  its  opposite  end  and 
contact  members  carrying  current  from  terminals  of  plug  to  ter- 
minals of  lamp. 

1.059,629.  INSULATOR;  T.  M.  Piatt,  Philadelphia.  Pa  M>p.  filed 
Tune  10,  1911.  Has  angularly  disposed  slots  and  overhanging  lugs 
to   receive  and   hold   the   wire. 

1,059,650.  PLUG  CONNECTION  FOR  ELECTRICAL  WORK;  A  A. 
Warner,  New  Britain.  Conn.  App.  filed  May  1,  1912.  Resilienl 
jaws  bent  up  into  triangular  form  and  a  protecting  case  having  a 
chamber  of  angular  form  to  receive  the  jaws. 

1,059,690.  TELEPHONE  REPEATER;  D.  II.  Wilson.  New  York  X.  V 
App.  filed  June  13,  1911.  Plurality  of  coils  connected  to  mam  line, 
smitter  in  circuit  with  the  coils,  a  receiver  associated  to  actuate 
the  transmitter  and<  a  coil  associated  with  the  first  coil  and  con- 
nected with   the   receiver. 


1,059,706.  SELECTIVE  RELAY;  E.  R.  Brodton,  Mobile,  Ala.  App. 
filed  Aug.  28,  1909.  Continuity  of  the  circuit  is  established  by  re- 
lays in  succession   up  to  the  relay  designed  to   respond  actively. 

1,059,717.  SAFETY  ATTACHMENT  FOR  ELEVATOR  DOORS;  R. 
R.  S.  Dobson,  New  York,  N.  Y.  App.  filed  July  16,  1912.  Circuit- 
controlling  devices  render  it  impossible  to  start  elevator  until  doors 
have  been  closed. 

1.059.737.  INCANDESCENT  LAMP;  A.  S.  Knight,  Newark,  N.  J.  App. 
hied  May  13,  1909.  Filament  extends  in  zigzag  form  between  sup- 
porting inembers  in  a  plane  substantially  normal  to  the  axis  of  the 
arbor   of   the   lamp. 

1.059.738.  SUPPORT  FOR  INCANDESCENT-LAMP  FILAMENTS; 
A.  S.  Knight,  Newark,  N.  J.  App.  filed  Aug.  6,  1910.  Support  has 
an  intermediate  laterally  bent  portion,  and  the  filament  embraces  the 
support  at  one  side  of  the  laterally  bent  portion  and  is  united  thereto 
at  its   extremity. 

1,059,745.  TELEPHONE  METERING  SYSTEM;  E.  H.  Martin,  Web- 
ster City,  la.  App.  filed  March  17,  1911.  Spring-actuated  meter 
meechanism   is   mounted   within   the  shell   of  the   receiver. 

1.059.758.  TELEPHONE  TIME  SIGNAL;  W.  Pothen,  Murdock,  Minn. 
App.  filed  June  10,  1911.  Clock  at  central  station  and  means  actu- 
ated by  its  striking  mechanism  to  make  and  break  the  circuit  to  ring 
the   bell   at  the   substation. 

1.059.759.  ELECTRIC  ALARM  FOR  LOCKS;  J.  H.  Preston,  Ottawa 
Canada.  App.  filed  March  9,  1912.  Uses  special  key  which  is  in 
sulated,  so  as  not  to  give  the  alarm;  ordinary  key,  being  uninsulated, 
serves  to  give  an  alarm. 

1.059,763.     RELAY      FOR      UNDULATORY      CURRENTS;      E.      Reisz, 
Austria-Hungary.     App.   filed  Jan.   30,    1911.      Discharge  tube 
containing  gaseous  medium,   with   electrodes  positioned  in  said  medium ; 
conductivity   of   space   between  the   electrodes   is   altered. 

1,059,771.  SYSTEM  OF  CONTROL  FOR  INDUCTION  MOTORS;  A. 
Scherbius,  Baden,  Switzerland.  App.  filed  June  27,  1908.  Induction 
machine  and  commutator  machine  with  mechanical  connection  be- 
tween rotor  of  induction  machine  and  the  commutator  and  electrical 
connections  from  the  rotor  of  the  commutator  to  the  stator  of  the 
commutator  machine. 

1,059.77:.  DRIVING  OF  SINGLE-PHASE  MOTORS;  K.  Schnetzler. 
I'.aden,  Switzerland.  APr,.  filed  March  19,  1910.  Stator  of  one  motor 
is  directly  attached  to  the  network  while  other  motor  obtains  suitably 
varied   voltage  by  means  of  a  transformer. 

1,059,786.  PROCESS  AND  DEVICE  FOR  LIGHTING  SUBMERGED 
ULTRA-VIOLET-RAY  STERILIZING  LAMPS;  P.  G.  Triquet 
Paris,  France.  App.  tiled  May  9,  1912.  Lamps  are  lighted  by  a  rapid 
angular  motion  around  their  longitudinal  axis  crossing  the  mercury 
mass   of  the   end  chambers. 

1,059,809.  MANUFACTURE  OF  PERSULPHATES;  G.  Adolph  and 
V  Pietzsch,  Munich,  Germany.  App.  filed  Oct.  6,  1910.  Undissolved 
sulphate  of  an  alkali  metal  is  caused  to  react  on  a  bath  of  ammonium 
persulphate. 

E,059,835.  ELECTRK  SIGNALING  DEVICE;  G.  Christian,  Detroit, 
Mich.  App.  filed  July  8,  1912.  Gong  construction;  hammer  is 
pivoted  intermediate  to  its  ends  and  a  resilently  mounted  armature 
has    an    arm    engaging    the    hammer. 

1,059,846.  ELECTRIC  SWITCH;  F.  C.  De  Reamer,  Schenectady,  N.  Y. 
App.  filed  Nov.  1,  1912.  Pivoted  pole  piece,  rotary  crank  trans- 
verse to  the  pivotal  axis  of  the  pole  piece,  and  a  spring  connecting 
the  crank  and  pole  piece  to  exert  a  biasing  effect  upon  the  pole  piece 
alternately   in   opposite   directions. 

13.  ENSULATOR  WITH  FUSE;  K.  Pettersen.  Sarpsborg,  Nor- 
way. App.  filed  May  2,  1912.  Insulator  with  attached  fuse  plug  has 
a  hole  in  the  bodv  of  the  insulator  and  a  hook  is  secured  in  the  said 

15.      ELECTRICAL    DISTRIBUTION    SYSTEM;    G.    Blank,    New 
York,   X.   Y.     App.  fiued  April  26,  1912.    When  service  circuit  is  closed 
an  automatic  switch  acts  to  disconnect  one  branch  of  the  feed  circuit 
from   the  service  circuit  and  to  connect  the  other  branch  of  the  feed 
with   the   service   circuit   and  a   shunt  circuit. 
931.     TROLLEY  WHEEL;   M.  E.  Drake  and  D.   B.  Barnett,   Besse- 
\.i.      App.    filed    Oct.    17,    1912.      Spring   arms    on    trolley    pole 
carry    guard    disks    engaging    the    opposite    flat    faces    of    the    trolley 
wheel. 
1,059,944.     CALLING    DEVICE;    F.    R.    McBertv,    New    Rbchelle,    N.    Y. 
App.    tiled    Feb.    27,    1908.      Switching    mechanism    at    distant    end    of 
circuit    is   controlled   by  calling  device   for  purpose  of  causing  switch- 
ing  mechanism    to    connect   the   associated    circuit    with   any   one    of   a 
number   of  other   telephone  lines. 
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Growing  Electri-  or  March  just  pre- 

cal  ExportH  sentei  "  and 

I  lomestic  '  ommei  ce  iri  ini  lit  ati 
the  continuance  of  e:  pan  ion  in  our  foreign  trade  in  elec- 
trical apparatus.  The  total  value  of  gei  iotors, 
lamps,  telegraph  ,  etc.,  is  set  down  at  no  less 
than  $2,4X0,374  as  compared  with  $1,833,680.  This  is  a 
when  it  is  stair. 1  that  the  "all  other" 

group    $1,734,870  and     3      |  ely,  it 

will  be  agreed  mment  is  quite  impossible.     So  long 

as  tin  1    lumps   it-  I   this  way,   putting 

two-thirds  of  the  totals   ni   ,in   anonymous  class,  no  man 
living  e.iu   derive   useful    information   out   of  them.     The 

only  c E01  t  Hi 

the  figures   for  the  nine  mom!  I'hey 

show  fur  191  figure  alreadj   verj  near  the  twenty- 

million     mark,     namely,    $19,34  .pares 

1     with  $14,573,898  in   1  < 1 1  -'  and  $1  .  1911. 

More  recently  the  figures  of  our  export  trade  have  in  gen- 
eral shown   a  tendency  to  fall  off, 

I,,  the  interruption  of  I  :"   un- 

usual Hoods  and  stnrms;  hut  such  cnn.liti.ins  have  evidently 
11. a  affected  so  far  the  growing  shipments  aim. 

trical   apparatus  an.! 


Public  Service 
Commissions 


I  Ik    April    Bulletin    of    the    National 
.11     refers    to 

the  proposal  to  invite  to  the  coming 
I  I,,,  ago  convention,  in  June,  the  various  public  si 
commissions  of  the  country,  with  which  the  association  and 
its  members  are  increasingly  brought  in  contact.  The 
idea  or  plan  is  SO  good  that  it  is  rather  surprising  it  has  not 
been  though!  ol  before.  Each  national  convention  of  the 
kind  sees  a  larger  attendance  of  such  commissioners  and 
then   stalls,  and  hardly  a  state  convention  goes  by  in  which 

these  officials  do  not  participate,     rhej    ire  usually  pn 
.,,   thi    -.ill.    meetings  by  invitation,  and  often  contribute 
valuable  data.    The  National  Electric  Light  Ass 
distinctively  the  body  with  which  a  movement  of  this  kind 
could   be   expected   to  originate,   .ii'd    we    belii    e    it    will   be 
highly  gratified  with  the  results.    It  is  obvious  to  all   mlook- 

ers   that    with   the    increasing    number   of    State    cnum 

there  comes  .1  great  new  danger  of  drifting  into  chaos, 
through  the  insistence  of  each  on  it-  own  standards  of 
accuracy,  its  own  system  of  accounting,  its  own  interpreta- 
tion of  terms,  its  own  scheme  of  regulation;  and  this  action 
of  the  association  in  inviting  the  commissions  to  assist  in  its 
ids,  all  of  which  are  aimed  at  uniformity  of  system, 
method,  apparatus,  accounting  and  interpretation,  really 
oilers  the  suggestion  of  the  best   waj    OUl   toward  harmony 


in    ideals    and    in    practice.  ive   spirit    of   the 

association    i  d  and  admired  throughout  the  in- 

dustrial and  financial  field.  It  could  find  no  better  exempli- 
fication than  in  this  plan,  which  we  hope  to  see  put  into 
effect.  Whether  the  attendance  of  such  officials  is  large  or 
small,  tb.   signicance  of  the  event  will  still  loom  largely. 


Quart /.-Tu he  Her-  It  will  be  remembered  that  after  the 
cury-Arc  Lampa         low-pressure     mercury-arc     lamp    had 

-e   in- 
troduced in  the  form  of  a  high-pressure  and  high-tempera- 
ture lamp,  using  a  quartz  instead  of  a  glass  tube.    The  latter 
<>i  lamp  has  had  but  litt'  UJtry, 

although   it   has  :  rope.     One 

of  the  difficulties  encounti  red  in  d.  quartz-tube 

mercury-arc  lamp  iling  in  of  the  eh. 

wire-.     In   the   article  on   page  984    Mr.    F.    Weintraub  de- 
it  is  claimed  that 
tin-    5( 

f..r   sealing,   and   a    sp     -  il 

g  material.  rly  the 

the  quartz 
chain' ■ 

from  the  quartz   wall  to  the  sealing  mati  to  be 

hoped  that  the  same  method  of  construction  will  be  found 
commercially  applicable  to  ordinary  incandescent  Ian: 
which  not  only   utilize  tungsten   filaments 

but  al  .-.inum 

might  thus  I  with,  a  consummation  devou' 

be  wished  Platinum  has  had  to  meet  a  greedy  demand  in 
incandescent-lamp  manufacture  with  a  corresponding  ex- 
altation of  price. 

Central-Station  We    publis 

Safety  MeMorea        ventive  measures  that  the  Public  • 
ice  Commission  for  the  I    : 

of    New    York   require-  all   public  sc: 
steam    and    electrical    apparatus   to   put    in    force,      i: 
somewhat  unusual,  although  hardlj  -:cp  on  the 

part   of   a   public   scrvi.  take   up   act 

details  of  this  kind.  The  rules  adopted  are  comparatively 
simple  and  straightforward    ind  ought  to  mate- 

ria! service  in  pi  That 

these  or  .m\   otl  er  sir 

ments   can    pi  ;s    to 

workmen   is  hard  *«  un- 

expected  which  happens,  as  any   well-trained  accident  in- 
ce  man  could  certify.    The  mind's  ey<  -ages 
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of  all  sorts  of  curious  happenings  in  power  plants  as  certi- 
fication of  the  truth  of  this  trite  old  saying.  The  com- 
panies concerned  have  a  most  careful  and  friendly  interest 
in  the  subject,  and  it  is  safe  to  say  that  the  rules  adopted 
will  be  carried  out  in  spirit  just  so  far  as  is  possible.  To 
carry  them  out  to  the  letter  may  at  times  be  somewhat 
difficult. 

For  instance,  the  second  rule  in  the  list,  which  requires 
all  exposed  high-tension  cables  to  be  inclosed  by  screens  or 
otherwise  protected,  is  one  not  always  easy  to  carry  out 
without  leaving  incidental  risks  of  other  kinds.  A  high- 
tension  cable  carried  unscreened  and  in  full  view,  but  well 
out  of  reach,  is  quite  as  safe  as  it  would  be  with  anything 
but  a  very  elaborate  system  of  inclosure.  Incidentally,  it 
would  be  an  exceedingly  good  thing  if  every  high-tension 
conductor  were  to  have  a  distinctive  color,  such  as  bright 
red  or  yellow,  leaving  the  ordinary  finishes  for  low-tension 
wiring  exclusively.  This  would  be,  in  fact,  an  extension  of 
the  suggestion  of  the  rule  requiring  that  wiring  diagrams 
shall  be  conspicuously  posted  and  wires  and  cables  and 
connections  properly  tagged  and  numbered.  The  rule  re- 
quiring generators  to  be  protected  by  railings  and  gratings 
for  the  safety  of  the  operators  is  one  that  is  already  gen- 
erally carried  out  where  it  is  needed,  but  if  literally  en- 
forced it  would  lead  to  some  very  curious  constructions,  as 
would  also  the  rule  requiring  the  inclosing  or  similar  pro- 
tection of  all  belting.  If  sensibly  and  reasonably  applied, 
as  they  certainly  will  be,  the  safety  measures  here  laid 
down  are  useful  and  reasonable  and  will  tend  to  prevent  a 
good  many  forms  of  accident. 

In  this  connection  the  report  we  publish  on  the  safety 
measures  adopted  by  the  New  York  Edison  Company  is 
very  illuminating.  As  most  of  our  readers  know,  the  New 
York  Edison  Company,  like  most  broad-minded  central- 
station  organizations,  has  for  a  long  time  pursued  a  most 
enlightened  and  liberal  policy  in  dealing  with  accidents,  a 
policy  far  in  advance  of  that  enforced  by  most  of  the 
workmen's  compensation  acts  which  have  been  recently 
coming  into  vogue.  To  furnish  an  injured  employee  with 
medical  attendance  and  keep  him  at  full  pay  on  the  dis- 
ability payroll  until  well  and  able  to  resume  his  duties  is  a 
long  way  in  advance  of  anything  yet  set  down  in  legal 
enactments.  But  the  most  interesting  part  of  the  story  is 
the  record  of  accidents  in  this  particular  organization.  The 
total  from  recent  statistics  was  nearly  1000  a  year,  of 
which  55  per  cent  were  so  trivial  as  in  no  way  to  interfere 
with  the  employment  of  the  workman  for  a  time  longer 
than  that  required  to  go  to  the  doctor  for  inspection  and 
what  treatment  might  be  necessary.  Less  than  a  quarter  of 
the  total  number  involved  absence  from  duty  for  a  week, 
and  only  3  per  cent  resulted  in  disability  for  a  month  or 
more.  Of  the  total  number  of  accidents  recorded  only  13 
per  cent  were  from  purely  electrical  causes,  by  far  the 
greatest  group  consisting  of  bumps  and  contusions  and 
that  sort  of  thing  which  might  as  well  happen  in  any  other 
place  as  in  a  central  station.  Fifteen  per  cent  were  due 
to  cuts  and  jabs  from  articles  with  edges  and  points,  while 
about  the  same  number  resulted  from  falls  of  various 
kinds,  ranging  from  slipping  on  the  floor  to  falling  from 
scaffoldings.      Eighty-five   per   cent    of    the    total    number 


seem  to  have  been  due  to  ordinary  carelessness.  Such  an 
analysis  of  the  causes  of  accidents  in  central  stations  shows 
how  relatively  little  importance  is  to  be  attached  to  the 
purely  electrical  dangers.  However  careless  a  central-sta- 
tion workman  may  be,  he  has  a  wholesome  respect  for  high- 
tension  wires,  and  these  are  as  a  whole  put  effectively  out 
of  his  way,  so  that  accidents  from  high-voltage  conductors 
are  exceedingly  rare.  In  view  of  this  fact  one  should  not 
consider  the  employee  of  a  central  station  as  engaged  in 
a  dangerous  occupation.  His  likelihood  of  receiving  injury 
is,  on  the  whole,  rather  less  than  that  incurred  among 
workmen  in  general,  and  the  risks  peculiar  to  his  business — 
that  is,  the  electrical  ones — have  been  reduced  almost  to  a 
vanishing  quantity  by  wise  precautions  applied  almost  as 
a  matter  of  course. 


Specifications  for  Street  Lighting 

The  very  interesting  and  important  paper  on  the  stand- 
ardization of  street-lighting  specifications  read  by  Mr. 
Trotter  before  the  British  Illuminating  Engineering  So- 
ciety is  worthy  of  serious  attention  on  this  side  of  the 
water.  It  is  a  somewdiat  daring  project  to  standardize 
street  illumination,  yet  certainly  something  can  be  done 
toward  rendering  at  least  the  point  of  view  more  uniform 
in  considering  so  difficult  a  subject.  This  is  what  Mr. 
Trotter  has  attempted  to  do,  not  so  much  to  set  a  hard  and 
fast  rule  as  to  suggest  important  points  in  drawing  the 
specifications.  The  British  viewpoint  on  such  matters 
seems  to  differ  materially  from  the  American,  and  hence 
much  of  Mr.  Trotter's  work  may  be  regarded  as  of  dubious 
applicability  in  this  country.  In  the  first  place,  it  seems 
to  be  the  fairly  uniform  custom  abroad  to  define  illumina- 
tion by  its  horizontal  component  resolved  upon  a  plane  a 
meter  above  the  roadway.  This  standard  of  comparison  is 
upheld  by  very  few  American  engineers,  who  on  the  whole 
are  inclined  to  favor  a  measurement  normal  to  the  ray  and 
consequently  taking  into  consideration  the  light  in  one  direc- 
tion only.  With  rather  closely  spaced  lamps,  such  as  are 
in  use  in  first-class  streets  abroad,  these  two  specifications 
do  not  differ  materially,  for  it  is  not  unusual  in  English 
and  Continental  cities  to  find  lamps  spaced  at  about  four 
times  their  height  apart;  but  aside  from  this  difference  the 
chief  point  suggested  by  Mr.  Trotter's  specification  is  that 
the  basis  should  be  fundamentally  the  minimum  illumina- 
tion measured  on  the  horizontal  plane,  most  of  the  details 
being  left  to  the  contractor. 

We  cannot  speak  with  personal  authority  regarding 
British  conditions,  but  we  are  reasonably  certain  that  a 
specification  of  this  kind  applied  to  American  practice  is 
simply  a  temptation  to  the  worst  possible  illumination  and 
a  grievous  provocative  of  subsequent  litigation.  A  given 
minimum  with  a  free  hand  to  the  contractor  means  as  low 
average  illumination  as  possibly  can  meet  the  minimum  re- 
quirement if  the  bids  are  put  on  a  fairly  competitive  basis. 
We  do  not  believe  that  light  flux  is  to  be  put  aside  as  in- 
consequential in  street  lighting.  Moreover,  the  lack  of  pre- 
cision in  illumination  measurements  made  on  the  street  is 
so  notorious  that  such  measurements  should  not  under  any 
circumstances  be  made  the  criterion  on  which  payments  for 


May   io,   [913 


!    I    I   CTRICAL     WOR  LD 


967 


service  depend.  If  a  city  is  spending  $£00,000  per  annum  on 
its  street  lighting  under  a  contract  based  on  illumination,  an 
error  of  1  per  cent  in  determining  that  illumination  would 
mean  a  difference  of  $5,000,  and  it  is  notorious  that  the 
probability  of  error  is  nearer  5  per  cent  than  1  per 
This  uncertainly  of  itself  ought  to  put  out  of  the  question 
illumination  measurements  made  in  the  street  as  a  basis 
on  which  the  fulfilment  of  the  contract  is  to  be  determined. 
The  place  in  which  to  measure  the  performance  of  specified 
illuminants  is  the  laboratory  and  not  the  street.  The  stand- 
ard working  conditions  for  a  specified  illuminant  can  be 
defined  in  such  wise  that  they  can  be  determined  by  meas- 
urements of  tin-  lamps  in  place,  whether  gas  or  electric, 
wiib  a  reasonable  degree  of  precision.  This  is  not  true  of 
illumination    measured    on    th  Given    a    source, 

whether  gas  or  electric,  working  under  specified  condi- 
tions, the  performance  of  thai  source  from  the  standpoint 
either  of  light  Mux  or  of  illumination  at  a  particular  angle 
can  be  determined  in  the  laboratory  once  for  all  with  much 
greater  precision  than  on  the  Street.  Hence  we  are  ex- 
tremely dubious  as  to  the  basis  of  illumination  set  forth 
in  the  proposed  British  specification,  and  we  are  riot  in 
the  least  surprised  that  the  propositions  were  far  from 
meeting  with  universal  acceptance 


Revision  of  German  Standardization  Rules 
The  Elektrotechnische  Zeitschrift  has  recently  published 
the  revised  edition  of  the  standardization  rules  of  the 
Verband  Deutscher  Elektrotechniker.  The  German  stand- 
ardization committee,  in  formulating  these  rules,  refers  to 
the  recent  work  of  the  International  Electrotechnical  1  om 
mission  and  of  the  American  Institute  of  Electrical  Engi- 
neers, The  proposed  new  German  rules,  as  might  be  ex- 
pected, differ  only  in  details  Eroi f  the  last  edition. 

It  is  interesting  to  observe,  however,  that   in  general  the 

modifical  ions  ai  e  in  the  direction  oi   thi    re< mend 

of  the  I.  E.  C.     li  is  reasonable  to  assume  that,  sinci 
I.  !•'.  C.  is  an  international  bod)    which  arrives  at   il 
cisions  by   a   process   of    international    discussion    in   com- 
mittee  work    and   debate,   each    nation's    successive   editions 
of  standardization  rules  will  converge  toward  the  I.   I     C 
consensus.     It  is  to  be  hoped  and  expected  that  a  continua- 
tion of  this  process  will  lead  ultimately  to  the  adoption 
single  set   of  international  ruli  of  the  1.   E,  C. — 

with  translations  and  minor  local  reservations  in  the  various 
countries. 

The  proposed  new  German  rule--  recommend,  as  do  the 
proposed  new  American  rules,  that  the  rating  of  machines 
be  determined  by  their  maximum  measured  temperature, 
attained  under  prescribed  conditions  of  service,  the  maxi- 
mum temperature  being  measured  at  the  hottest  externally 
accessible  places  of  the  windings.  Different  classi  i  of  in- 
sulation call  for  different  limits  of  temperature.  Consider- 
ing onlj  unimpregnated  cotton  insulation,  on  conductors 
embedded  in  grooves  and  carrying  ilternating  currents,  the 
German  rules  propose  a  maximum  measured  temperature 
of  75  deg.  ('..  while  for  paper  or  impregnated  cotton  insula- 
tion they  propose  85  deg,  C,  The  American  rules  prt 
90  deg.  ('.   in  the  latter  case.     Whereas,  however,  the  Ger- 


mans assume  35  deg.  C.  as  the  maximum  ambient  tempera- 
ture, the  Americans  assume  40  deg.  C.  Thus,  50  deg.  C. 
temperature  elevation  is  normally  permitted  by  both  -• 
proposed  rules.  In  the  ultimate  analysis,  however,  it  is  the 
maximum  permitted  measurable  temperature  which  deter- 
the  rating;  so  that  if  the  technique  of  thermometric 
measurement  is  assumed  to  be  the  same  in  both  countries, 
i(  rman  85  deg.  C.  compels  a  lower  rating  and  output, 
under  cases  of  specially  severe  local  temperature  conditions, 
than  the  American  90  deg.  C,  although  for  the  average 
machine,  under  ordinary  local  conditions,  tin  I 
rubs  would  be  substantially  on  a  parity,  since  each  permits 
of  50  deg.  C.  rise. 

I  he  German  rules  call  for  certain  overload  conditions, 
namely,  for  generators,  motors,  converters  and  transform- 
ers, 25  per  cent  overload  for  half  an  hour,  provide!  the 
temperatures  do  not  exceed  the  specified  safe  limits.  This 
means,  presumably,  that  while  the  heat  rating  controls  in 
all  cases,  there  must  be  a  margin  of  25  per  cent  overload, 
for  half  an  hour,  in  regard  to  mechanical  strength,  pr 

regulation,  c mutatioi  nverters  and  trans- 

furthermore  called  upon  to  withstand  | 
cent  overload  for  three  minutes,  and  all  rotors  must  be  able 
mechanically  to  withstand  15  per  cent  increase  in  speed  for 
five  minutes  In  general,  the  propose.)  German  rules  seem 
to  us  to  embod)  a  satisfactory  advance  over  the  preceding 
edition  in  the  direction  of  international  agreement  upon 
essential  elements  of  rating 


Submarine  Cable  Signaling 

A    very    interesting   article    by    Dr.    II.    \V.    Malcolm   has 
recently  appeared  in  the  London  1  .  npari- 

son   between   siphon-re.  .  - 
ing,  Gott-Morse  signaling  and  Picard-Morse  signalit 

1    arrival-curve  thei  mption   is  made  of 

given  electrical  length — that  .  ame- 

nd of  the  transmis  rtain  set  of  signals 

such  as  those  of  SO   Tom  ;   ,  -  -finite  dura- 

tion, corresponding  to  a  certain  speed  of  transmuting  mes- 
sages. The  arrival  curve  of  current  at  the  receiving  end  is 
then  computed,  and  plotted  w  I  able  termi- 

nal connections.     From  the  shapes  of  thi  graph 

for  thi  signals,  under  the  four  different  t. 

transmission    compared,    deductions    .ire    I 
relative  advantages      These  deductions  appear  to  lu 
warranted  for  the  particular  c 

The  principal  deductions  are  that  the  si]  r  has 

the  advantage  over  am. 

>n  the  ang  with   the   re- 

corder is  always  limited  to  that  at  which  the  li 
non-cross  letters  can   be  deciphi  re,!.      [*hi 

a  distinct  ad  van  I   | 

that   Gott-W 

slight  modifications  in  the  duration  of  the  sending  s  g 
under  the  control  of  a  machine  transmitter.     Unfortunately, 
such  modifications  would  he  different  for  different  letters  of 
the  alphabet. 
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Activities  and  Events  in  the  Electrical  Field — 
Reports  of  Meetings — Commission  Findings,  Etc. 


New  York  Legislature  Passes   Hydroelectric  Bill 

The  Murtaugh-Patrie  hydroelectric  bill  was  passed  by 
the  Legislature  at  Albany,  N.  Y,  last  week,  and  is  now 
in  the  hands  of  the  Governor  of  the  State.  The  bill  pro- 
vides for  the  immediate  expenditure  of  $650,000  for  the 
construction  of  a  state  power  plant  at  Vischer  Ferry, 
where  electricity  is  to  be  generated  with  surplus  water  from 
the  Barge  Canal.  Under  the  bill  the  State  is  authorized  to 
build  distribution  lines  for  carrying  the  energy  to  the  eight 
municipalities  within  the  capital  district.  The  municipali- 
ties may  dispose  of  the  State-developed  electricity  to  pri- 
vate consumers  in  addition  to  using  it  for  the  lighting  of 
streets  and  public  buildings.  The  working  out  of  the 
scheme  will  be  intrusted  to  the  Conservation  Commission, 
and  should  the  experiment  prove  successful,  the  system  will 
be  extended  to  other  parts  of  the  State.  The  measure 
passed  both  houses  of  the  Legislature  with  large  majorities, 
and  it  will  depend  upon  the  Governor  whether  or  not  the 
State  will  be  committed  to  an  experiment  in  the  owner-hip 
and  operation  of  hydroelectric  plants. 


Paris  Meeting  of  British  and   French  Electrical 
Engineers 

At  the  joint  meeting  of  the  British  Institution  of  Electrical 
Engineers  and  the  Societe  Internationale  des  filectriciens 
which  is  to  be  held  at  Paris  on  May  21,  22,  23  and  24.  [913, 
the  following  papers  will  be  presented :  "Continuous-Cur- 
rent Thury  System,"  by  Mr.  J.  S.  Highfield;  "Three-Phase 
Systems,"  by  M.  Maurice  Le  Blanc;  "Lighting  by  Means 
of  Vapor-Tube  Lamps,"  by  M.  Claude,  and  "Wireless  Teleg- 
raphy," by  Commandant  Ferrie.  In  addition  to  the  above- 
mentioned  papers  the  program  contains  many  other  items 
of  interest,  chief  among  which  are  a  visit  to  the  aero- 
dynamical laboratory  of  M.  Eiffel  at  Auteuil,  an  inspection 
of  the  wireless-telegraph  installation  on  the  Eiffel  Tower. 
a  visit  to  the  electrical  installations  of  the  Metropolitan, 
the  Nord-Sud  and  the  Compagnie  des  Omnibus,  and  a  visit 
to  the  aerodrome  at  Buc,  where  an  exhibition  of  aero- 
plane flying  will  be  seen. 


The  Largest  Turbo-Generator 

What  will  be  the  largest  unit  in  the  world  producing 
electrical  energy  has  been  ordered  by  the  Commonwealth 
Edison  Company  of  Chicago  from  the  General  F.lectric 
Company.  The  unit  will  be  a  30,000-kw  horizontal  turbo- 
generator to  be  placed  in  the  Northwest  generating  station. 
It  will  be  delivered  about  July  1,  1914. 

The  exciter  will  be  installed  on  the  shaft  of  the  machine. 
and  the  length  of  the  unit  over  all  will  be  60.5  ft.  The 
width  will  be  18  ft.  4  in.  and  the  height  14  ft.  The  gen- 
erator will  be  a  9000-volt,  25-cycle,  three-phase  machine 
with  two  poles,  operated  at  a  speed  of  1 500  r.p.m.  and 
ncd  for  an  output  of  1925  amp  per  phase.  The  turbine 
will  be  operated  at  a  steam  pressure  of  230  lb.  with  a 
supertemperature  of  200  deg.  Fahr.  The  weight  of  the 
entire  unit  will  be  about  1.000,000  lb. 

It  is  a  noteworthy  fact  that  the  order  for  this  30,000-kw 


unit  is  placed  while  work  is  under  way  on  an  addition  to 
the  Fisk  Street  station  of  the  company,  which  will  provide 
for  an  increase  in  output  of  45,000  kw — 25,000  kw  from  an 
English  Parsons  horizontal  unit  and  20.000  kw  from  a  Gen- 
eral Electric  horizontal  unit. 


Electrical  Manufacturers'  Meeting 

(By  Telegraph') 
At  a  meeting  of  electrical  manufacturers  held  at  Hot 
Springs,  Va.,  on  May  7  and  8  the  subjects  of  profit-sharing, 
industrial  welfare  and  the  patent  situation  were  discussed, 
and  the  plans  of  the  Society  for  Electrical  Development 
were  outlined  by  General  Manager  J.  M.  Wakeman. 


Convention  Preparations 

Mr.  David  R.  Forgan,  one  of  the  leading  financiers  of 
Chicago  and  president  of  the  National  City  Bank  of  that 
city,  has  been  secured  to  make  an  address  before  the  Com- 
mercial Section  during  the  forthcoming  Chicago  conven- 
tion of  the  National  Electric  Light  Association.  His  sub- 
ject will  be  "How  to  Protect  Business  from  Disturbances 
Caused  by  Panics." 

An  arrangement  will  no  doubt  be  carried  into  effect  at 
the  Chicago  convention  by  which  the  registration  of  out- 
of-town  members  and  local  members  will  be  divided,  thus 
facilitating  the  work  of  registration,  as  a  very  large  attend- 
ance is  expected. 


Plans  of  Society  for  Electrical  Development 

When  the  slogan  committee  of  the  Society  for  Electrical 
Development  met  at  the  office  of  the  society  in  the  Engineer- 
ing Societies  Building,  New  York,  on  May  5,  the  members 
had  a  rather  overwhelming  task  presented  to  them.  There 
were  upward  of  2500  answers  to  the  announcement  inviting 
competitors  to  send  in  slogans  and  trade-marks.  The  com- 
mittee made  a  selection  for  each,  but  is  unable  to  announce 
the  result  because  its  decision  has  to  be  approved  by  the 
executive  committee,  before  which  the  matter  will  come 
next  week. 

On  May  6  the  committee  on  plans  had  an  all-day  session 
and  considered  exhaustively  many  suggestions  of  ways  and 
means  that  have  come  before  the  officers  of  the  society 
during  and  since  the  general  conference  held  in  New  York 
last  March.  Although  the  findings  of  the  committee  must 
go  before  the  executive  committee,  in  a  general  way  it  may 
be  stated  that  it  will  recommend  for  immediate  action  two 
lines  of  procedure — first,  the  establishment  of  a  department 
of  publicity  which  will  be  in  charge  of  an  expert  publicity 
man  in  the  office  of  the  society  in  New  York ;  second,  a 
general  campaign  of  advertising  which  will  be  handled 
through  an  advertising  agency  yet  to  be  selected.  In  this 
connection  the  committee  will  transmit  to  the  executive 
committee  the  names  of  one  or  two  agencies  considered 
especially  competent  to  handle  this  work,  and  the  recom- 
mendation of  the  committee  will  be  that  all  advertising  be 
of  an  educational  character. 

The    committee    on   plans    will    further    recommend    for 


May   io,  1913 


CTRICAL     WORLD 


960 


future  con.  rtunitj  ami  funds  maj  permit, 

a  number  of  otlui  films  for  moving- 

picture   shows,   portable   electric   shows   to   be   exhibited   in 
one  town  after  an  0  have 

charge   of   the    work   of   co-operation    lor   the   purpose  of 
harmonizinj  "tors,  dealei 

jobbers  and  . 

of  com:  th  a  view  to  promoting  co-operative  rela- 

tions in  communities  when  uch  work  is  needed,  the  ap- 
pointment 01  a  committee  to  work  with  urn  labo- 
ratories, etc.  Mi  Williams  suggested  the  con- 
struction of  a  number  of  electrii  iigi  us  and 
catch-words  calculated  to  tlic  mind  the 
advantages  to  be  derived  from  the  u 
signs  would  be  sent  to  oni 

the   local    lighting   companies,    which    would    furnish 
both  thi   el<  ctrical  enei  pace  in  whii  i 

would    b(r   displayed. 

The  members  of  the  commitl  ithusiastic  in  tlieir 

work  ami  expect   important  results  from  their  plans  when 

finally  adopted  by  the  executive  conim 


A.  I.  E.  E.  Convention 

At  the  convention  of  the  American  tnstituti  of  Electrical 
Engineers  to  be  held  al  the   I  [1  town, 

N.  Y.,  during  the  week  of   June  23,  the  follow 
will  be  read  and  discussed:     "Standardization  of   M 
for   Determining    and    Comparing    Powet    (  ost    oi 
Plant,"  by  Messrs.  II.  G.  Stott  and  W.  S.  Gorsuch';     [Tii 
Electric  Strength  of   \ir."  by  Messrs.  j.  B.  Whitehead  and 
T.  T.  Fitch;  "The  Positive  and  the  Negative  Corona,"  by 
Prof.  W.  W.  Strong;  "A  Theory  of  Rupture.-  b\    Mr.  F.  W 

Peek,  Jr.;   "An   Oscillograph    Studs    of   <  na,"   by    I'rof. 

1  dv  ard  Bennett  ;  "  rest  oi  an  Vrtifii  ial  Vei  ial  Ft  li  phoni 
Line  at  a  Frequency  of  750  Cycles  per  Second."  by  Mr 
A.  E.  Kcnnelly ;  "The  Behavior  of  Synchronous  Motors 
During  Starting,"  by  Mr.  F,  1).  Newbury;  "The  Industrial 
Use  of  Synchronous  Motors  on  Central-Station  Lines."  by 
Mr.  J.  C.  Parker;  "Automatic  Substations,"  by  Mr,  II.  K. 
Summer  hayes. 

The  educational  committee  of  the  Institute  has  made 
arrangements  for  a  symposium  to  be  introduced  bj 
II.  II.  Norris,  during  which  the  following  subjects  will  be 
discussed:  "Legislation  in  Vocational  Education,"  by  Prof. 
W.  I.  Slichter;  "Results  <  ibtained  by  the  Pennsylvania  Rail- 
road in  the  New  Apprentice  School,"  bj  Prof.  I.  P.  Jack- 
son; "A  Special  Featur  onal  School  Work."  by 
Prof.  A.  I.  Row  l.nhl  ;  "Vocational  Training  in  the  Far 
West,"  b\  Mr,  William  Sibley;  "New  Nat 
of  Corporation   Schools,"  bj    Mi.  William   II 

Mr.  S.  1 1.  Sprong,  electrical  the  Edison 

trie  Illuminating  '  klyn,  N    V.,  is  chairn 

the   com  i  in  ion   ci  immitti  e 


Wireless  to  Supplement  Telephones 

I  he  Southern  California  Edison  Companj  has  installed 
a  wireless  telegraph  set  in  its  Kern  River  plant  for  regular 
communication  w  ith  the  othei  For 

the  past   \ear  the  company  perimenting   with 

wireless   telegraphy    in   the   operation   of   it-   hydroelectric 

plants,    having    set    Up    .1    full)     equipped    outfit    at    Us    I  ytle 

Creek  plant  rated  at  2  kw  with  a  sending  ibout 

300  mile  i       rhe  Lytle  Cn  1   has  been   found 

verj  useful  during  breakdown  oi  telephone  hues,  being  in 
.11  operation  with  a  smaller  set  located  at  the  station 
known  as  Mill  (reek  No.  3,  Aside  from  its  use  in  connec- 
tion with  the  system  operation  the  wireless  set  has  been 
very  serviceable  in  picking  up  the  regular  weather  reports 
sent   out    from   all   government  '  the    Pacific 

1  oast  ami  reporting  them  to  1  OS    Angeles  each  d 


Report  of  the  Economj  and  Efficiency  Commission 

on  the  Patent  Office 
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An 

I  with 
the    expenditure  ill    sum   of 

money  as  $10,000,  and  that  tie  n  pre- 

and  published  three  and  a  half  months  after  the  reso- 
lution was  approved.    This  in    I  pie  of 

With  tie 

tion    to    the    r<  port   of   the   hi  I    bill 

No.   ii'ii.  to  accompany   II.   I 
W.    \.    1  lldfield,    I  fousi 

<  'ongt  ■  1  ) .  any   future  o  ir  the 

revision    01  n    will    have    its    work    much 

simplified. 

in  the  handling  of  the  personnel  of  the 
Patent    0 

tioned   that    there  are   no   efficient-;,    •  imin- 

ing    i-ip-.    md   tl    I    ;'-;    mat        ears  thet 
examinations   for  the   purpi.se  of  determining  the  effi. 
iminers  and  regulating  their  promotions  and  r- 
tions.     Such  efficiency  records,  in  conjunction  with  an  ex- 
amination   system,   would   tend   t"   encourage   all    cm; 
to  do  their   best    work   and    would    make   adequatl 
real  and   la 

Emphatic    stress    was    laid   on    the    unsuitability    of    the 
present  Patent  1  (ffice  quarters, 

"In    the    preliminary 
the  co  I  with  the  idea  that  the  build- 

ing aci  quate 

as  to   render  extremely   difficult   at 
men!   in  the  work  of  thi 
changi 
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trast  with  the  enormously  increased  development  of  our 
country. 

As  to  the  needed  changes  in  our  patent  laws,  the  remark 
is  made  that  the  present  law  is  substantially  the  same  as 
the  act  of  1836.  There  is  a  significant  allusion  to  the  con- 
servatism of  lawyers  and  their  opposition  to  any  changes 
in  procedure.    On  this  point  the  commission  said: 

"No  change,  however  much  it  may  be  needed  to  keep 
pace  with  changed  conditions,  can  be  made  without  vigor- 
ous opposition  due  to  a  large  extent  to  that  inherent  preju- 
dice against  disturbing  the  daily  routine  life  and  the  incon- 
venience of  adapting  one's  mind  to  a  new  course  of 
action.  .  .  .  Recommendations  made  by  the  present 
Commissioner  of  Patents  for  the  amendment  of  laws  to 
effect  what  he  considers  are  improvements  in  the  methods 
of  the  office  and  to  expedite  its  work  are  opposed  by  those 
who  do  not  agree  with  him  as  to  the  wisdom  of  the  changes 
as  well  as  by  those  whose  financial  interests  would  be 
affected  unfavorably.  .  .  .  The  commission  is  convinced 
that  any  proposed  change  in  the  patent  law  and  almost  any 
proposed  change  in  the  methods  of  procedure  in  the  Patent 
Office  will  arouse  opposition  from  some  persons  interested 
in  securing  patents." 

This  statement  is  very  well  corroborated  by  the  answers 
to  the  list  of  questions  sent  out  by  the  commission  to  mem- 
bers of  the  bar,  inventors  and  others  interested  in  matters 
before  the  Patent  Office.  More  than  400  replies  were  re- 
ceived. On  most  questions  there  was  a  considerable 
divergency  of  opinion.  But  even  here  it  is  significant  that 
on  question  No.  24,  relative  to  the  desirability  of  creating 
a  single  Court  of  Patent  Appeals,  the  answers  were  prac- 
tically all  affirmative  and  only  a  few  opposed. 

Questions  1,  2  and  3,  asking  opinions  as  to  the  advisabil- 
ity of  abolishing  one  of  the  two  appeals  in  the  office  and 
creating  one  appeal  board  of  five  or  six  members,  were 
answered  in  the  affirmative  in  about  80  per  cent  of  the 
replies.  The  direct  negative  to  these  question  was  less  than 
20  per  cent.  The  trend  of  the  opinions  expressed  lies  de- 
cidedly toward  a  single  appeal  to  a  board  in  the  office,  par- 
ticular stress  being  laid  on  the  importance  of  having  the 
work  of  the  primary  examiner  performed  in  a  thorough 
and  capable  manner.  The  great  majority  of  answers  op- 
posed the  sitting  of  the  commissioner,  the  assistant  commis- 
sioners or  any  administrative  officer  on  this  board,  the  idea 
being  expressed  that  the  commissioner  should  be  left  free 
to  devote  his  time  to  purely  administrative  duties. 

Answering  question  No.  14,  "To  what  extent  should  the 
decision  on  such  appeal  operate  as  a  final  adjudication  of 
patentability?"  a  small  number  answered  that  the  decision 
should  be  final,  and  a  few  that  it  should  not  be  final.  Some 
favored  it  being  final  only  as  to  adverse  decisions.  Other 
suggestions  were:  It  should  be  final,  but  not  as  against 
newly  discovered  prior  art,  in  case  of  litigation  under  the 
patent;  decision  of  the  Patent  Office  in  interference  cases 
to  be  final  and  only  to  be  opened  in  court  upon  new  evi- 
dence found,  as  the  proceedings  are  far  less  expensive  in 
the  office  than  in  the  courts. 

Chapter  4  is  devoted  entirely  to  an  examination  of  our 
cumbrous  and  time-robbing  system  of  interference.  The 
commissioners  conclude  that  it  would  be  better  not  to  make 
any  important  changes  in  our  present  interference  pro- 
cedure. They  seem  to  overlook  the  fact  that  our  interfer- 
ence system,  as  it  stands  to-day,  hardly  protects  the  "first" 
inventor  if  the  latter  does  not  possess  the  abundant  cash 
required  to  defend  his  rights  against  wealthy  opponents. 
Furthermore,  a  good  patent  system  should  be  devised  in 
the  interest  of  the  nation,  the  public  at  large,  and  not  for 
the  limited  individual  benefit  of  one  inventor  or  another. 
The  essence  of  good  patent  law  is  to  induce  inventors  to 
disclose  their  invention  as  promptly  as  possible,  so  that 
the  public  may  have  the  early  benefit  of  such  publication. 
Our  interference  proceedings,  in  conjunction  with  other 
defects  in  the  methods  of  allowing  patents,  encourage  sys- 


tematic delay  in  the  publication  of  patents;  in  reality,  a 
premium  is  now  put  on  such  delays.  All  this  would  be 
much  simpler  if  in  all  interference  cases  priority  were  al- 
lowed to  the  independent  inventor  who  has  first  filed  his 
application,  provided  he  has  not  copied  or  stolen  the  inven- 
tion  from  others. 

The  German  law  bestows  an  almost  absolute  claim  to 
priority  on  the  earlier  applicant.  That  system,  therelore, 
has  the  great  advantage  of  simplicity  over  the  practice  in 
the  United  States,  but  it  may  become  a  source  of  injustice 
in  case  the  later  applicant  is  really  the  earlier  inventor. 
However,  the  later  applicant  has  only  himself  to  blame  if 
he  does  not  file  his  application  in  due  time,  instead  of  fol- 
lowing present  custom  in  America  and  wilfully  postponing 
the  filing  of  his  claims,  under  the  immunity  of  our  inter- 
ference rules.  This  finally  comes  down  to  the  question 
whether  it  is  better  to  confer  the  right  of  priority  on  the 
earliest  date  of  application  which  can  clearly  and  instantly 
be  established  or  on  the  date  of  conceiving  the  invention 
and  reducing  it  to  practice,  which  is  attended  with  many 
uncertainties  and  frequently  makes  our  interference  pro- 
ceedings so  absurdly  long,  complicated  and  expensive.  Our 
present  interference  rules  are  undeniably  a  great  handicap 
to  the  inventor  of  limited  means,  and  our  system  is  detri- 
mental to  the  best  interests  of  the  nation.  Indeed,  it  delays 
the  essential  benefit  of  publication  of  the  invention,  and 
furthermore,  in  some  cases  it  becomes  a  positive  danger 
to  any  industrial  enterprise  when  no  one  can  determine 
whether  he  is  not  infringing  some  unpublished  patent 
rights  which  have  been  silently  ripening  in  interference 
proceedings,  protected  by  all  the  possible  customary  de- 
lays sanctioned  by  our  rules  of  practice. 

The  German  and  British  systems  permit  the  filing  of 
opposition  proceedings  within  a  certain  period  after  a  pat- 
ent is  allowed,  and  this  is  an  excellent  simplified  substitute 
for  our  interference  proceedings.  Members  of  the  German 
Patent  Office  have  invariably  declared  that  they  attach  con- 
siderable importance  to  the  maintenance  of  this  system, 
because  it  tends  to  reduce  the  responsibility  of  the  examin- 
ers and  to  enhance  public  confidence  in  the  integrity  and 
capability  of  the  board  of  examiners;  this  in  itself  tends  to 
check  the  criticism  which  inventors  are  sometimes  prone 
to  make  after  encountering  disappointments  in  the  office. 
I  have  noticed  the  same  uniformly  favorable  opinion  among 
German  inventors,  as  well  as  patent  attorneys  and  manu- 
facturers, concerning  the  advantages  of  the  so-called  oppo- 
sition proceedings.  Many  of  them,  however,  are  of  the 
belief  that  the  British  system,  which  permits  opposition  to 
a  patent  during  a  certain  period  after  the  latter  has  been 
printed  and  published,  is  more  practical  and  expedient  than 
the  German  method  where  opposition  has  to  be  filed  before 
the  patent  has  been  printed  and  before  copies  are  readily 
obtainable  except  by  means  of  special  copies  made  from 
the  pending  application  at  the  Patent  Office. 

As  another  check  against  worthless  patents,  the  German 
law  provides  a  safeguard  in  the  method  of  annulment  pro- 
ceedings. Such  proceedings  are  quite  distinct  and  inde- 
pendent from  any  infringement  proceedings.  Any  person, 
whether  sued  for  infringement  or  not,  may  apply  to  the 
Patent  Office  for  the  annulment  of  any  patent  if  he  can 
prove  that  at  the  time  of  application  the  subject  matter  was 
publiclv  known,  or  was  claimed  in  a  prior  patent,  or  was 
illegally  appropriated  by  the  patentee.  However,  in  the  lat- 
ter case,  annulment  proceedings  can  be  instituted  only  by 
the  person  from  whom  the  invention  was  appropriated.  In 
a  similar  manner,  a  person  who  believes  he  can  prove  that 
he  is  a  prior  inventor  of  an  invention  patented  by  another, 
and  that  the  patentee  has  stolen  his  invention,  can  sue  the 
patentee  for  an  assignment  of  the  patent  to  him.  There 
is  still  another  safeguard  in  the  German  law,  called  the 
right  of  prior  use  (Vorbenutzungsrecht),  which  prevents 
the  dangerous  possibility  now  existing  in  the  United  States 
that  a  business  enterprise,  started  in  good  faith,  may  be 
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held  up  at  anj  time  on  account  of  a  long-pending  patent 
application,  which  is  secret  until  allowed.  In  Germany 
any  person  who  at  the  date  of  application  of  a  patent  has 
alrcad\'  used  the  invention  in  that  country,  or  made  the 
neci  .M  j  preparations  for  such  use,  has  the  right  to  use 
lln  invention  for  the  requirements  of  his  own  business  in 
his  own  works;  but  this  right  can  only  be  transferred  to 
others  together  with  the  good-will  of  the  business. 

It  should  be  noted  here  that  sometimes  the  sugg' 
has  been  madi  to  cut  down  entirely  our  examination  sys- 
tem, as  well  as  our  interference  system,  and  to  come  back 
to  a  plain  registration  system,  which  was  abandoned  in  this 
country  seventy-six  years  ago,  but  is  now  known  as  the 
1  rench  system.  However,  the  report  of  the  commi 
says  emphatically  : 

I"  return  to  such  a  system  would  be  a  backwan 
U  lull-  there  are  some  persons  interested  in  the  subject  who 
believe  that  the  Unit  d     tati  1  should  return  to  thi 
of   registering   patents    and    allow   all    qui    I  llidity 

and   priority  of   invention   to   he   determined   in 
these  persons  are  decidedly  in  thi 

In  France  a  patent  may  exist  for  yean   befor<   an  exam- 
ination  is  made  as  to  priority  and  patentability,  l" 
such  scrutiny  only  takes  place  in  case  of  a  patent  suit,  and 
even  then  the  examination   is  not   made  by  tech 
perts  hut   by  the  ordinary  courts,  who  may  or  may  not   di 
cide  to  hear  experts.    This  absurd  system  accounts  for  the 
scant  esteem  with  which  patenl     an    treated  in  the  Latin 
countries  where  the  French  system  is  in  use.     The  French 
system  has  certainly  not   shown  the  stimul  ect   on 

invention  and  enterprise  which  the  American  5)  tem  has 
produced  in  such  nations  as  Germany,  England  and  thi 
Scandinavian  countries,  which  have  adopted  it  in  more  or 
h-ss  modified  form  It  should  I"'  mentioned,  furthei 
that  in  all  countries  where  the  French  system  is  used  a 
patent  really  begins  to  be  looked  upon  as  serious  only 
after  the  corresponding   German   pal  sued. 

This  in  itself  is  the  best  tribute  to  the  p  ue  oi 

the  pi  eliminarj  examination  >)  stem. 

The  most  striking  incongruity  in  our  American 
is  that,  aftei  a  patent  has  been  gi  inted  bj  a  technical 
board,  in  infringement  cases  tins  same  patent  1-.  n  exam- 
ined as  to  validity  and  patentability  bj  a  non-technical 
judge  in  a  non-technical  court,  This  is  the  main  reason 
why  our  system  has  been  defined  as  the  "best  in  the  world 
E01  lawyers  and  worst  for  inventors."1 

In  this  relation  the  following  words  from  the  commis- 
sion's report  are  very  significant: 

"The  commission  has  been  unable  to    ei 
the  present  system,  b)    which  ever)  question  rel 
patent  can  be  litigated  in  any  pari  of  the  country. 

"When  the  Patent  Office  shall  have  been  furnished  with 
adequate  quarters  and  equipment  and  the  most  efficient 
personnel  ii  will  be  time  to  consider  to  what  extent  the 
derision  of  this  office  ought  to  be  final  in  patent  mailers. 
When  thai   time  comes  it  may  be   found  to  con- 

sider whether  a  patent  should  not  be  mad<  iralid  by  law 
to  the  extent  of  giving  the  patentee  a  right  to  an  injunction 

in     1    ease    against    alleged    int'in: 

"This  would  probably  require  th<  adoption  of  the  prac- 
tice of  publishing  applications  when  ready  for  allowance, 
with  the  opportunity  for  anyone  to  Sle  opposition  within  a 

limited   time,   and   if   none   were   filed   or   it    was  decided   that 
the    patent    should    issue,    it    ought    to    be    held    valid    for    all 
purposes   until   declared   invalid   by  court.     Such   a   system 
would  probably  require  also  that  any  person  claiming  I 
injured  by  the  grant  of  a  patent  could  file  annulment 

CeedingS  within   a   limited   period.      .      .      . 

"There  is  a  general  complaint,  although  the  commission 
is  not  advised    1    b  of  the  matter,  that  a  grant  oi 

a  patenl  is  of  no  value  to  an  inventor  if  ii  is  in  the  inter- 

tll.    Wird    1  connrd,   I  lectrical  rid     \    1     it,      ige    IOSS. 


i  or  corporation  of  financial  strength  to 
infringe  it.     The  results  after  a  patentee  wins  an  infringe- 
ment suit  are  often  not  of  real  benefit  to  him,  for  if  he 
survives  the  suit  the  actual  recovery  of  adequate  damages 
pt  ional. 
"It   would  seem   that   tin  many  of  the  diffi- 

culties arding   patents   will   be 

found  in  the  di  -■  lopment  of  the  Patent  Office  as  an  admin- 
istrative court  in  which  all  q  lating  to  patents, 
excepting  the  question  of  infringement,  will  be  finally  de- 
cided, subject  onl  a-  by  an  appeal  to  a  court  of 
patent  appeals,  with  possibly  a  provision  for  certain  ques- 
tions going  to  the  Supreme  I  ;ng  such  jurisdic- 
tion to  the  Patent  iithr,  ..•  ••  wjll  tend  to  the 
of  patent  law  that  will  be  a  benefit 
public  and  a  protection  to  real  inventors." 

the  report  are  devoted  to  the  classi- 
ficatii  en  tine  library  and  the  search 

nt   out   the    i  fects  and  contain 

many  excelh  fact  that  in  the  files  of 

tin    Patent   Offici    thei  ng  copies  of  60,000 

French  pat'  ticant. 

But  it  is  true  ilia-  n  period  France  discontinued 

publishing   her  patents  ther   countries — for   in- 

stance. 1  anada  and   Belgium — do  not  publish  their  patents 
pting    by    tub  of   the    pat- 

ents published   in 

our    search    room  tits   contain 

important    d  ring  on  the 

validity  oi  the  patent-  issued  by  th  Patent 

Office.      It    would    not    involve    an    exorbitant    expense    to 
ritten  copies  made  of  the  patents  tiled  in  those 
count!  method  would  be 

to  compel  all  countries  which   belong  to  the   International 
to  print   every  patent  issued  by  them.      This  subject 
should  Ik-  taken  up  at  th  tional 

Convention   and  could  hardly  cause  any   opposition,   in   as 
far   a  _;ing   to   the   convention 

already  print  these  patents. 

A  very  detailed  criticism  of  the  totally  inadequate  con- 
ditions of  the  building  ami  the  equipment  of  the  Patent 
Office  mmendations   were  ad- 

.  ing  this  inti  ■  erthe- 

ed  the  fact  that  the  equipment 
of  a  new  patent  office  will  nevci  b<  complete  unit 

hanical  laborato- 
ries, where  simple  direct  u  sts  c  in  b<  made  under  the  super- 
vision  of  two  or  thr 

physicist    and    an   engineer    so   that    many    simple   qui 
which  now  baffle  the  examiners  in  their  1  pat- 

entability could  easily  and  quickly  1  1 
Such   a   laboratory  now  exists   in   the  German   Patent   I 
building 

dl  of 
which  make  interesting  r<  ading       l  I 

\      I  listorj  of  the  United  tem. 

B.  relating   to 

trade-marks,  and  prints   and 
1 '..      fhe  1  ierman  pati  nt  law. 
D.     fhe  English  patent  law. 

patent  pro- 
cedure. 

- ocedure   in 
Germany,   I' 
' ,     Method: 
II     Publii 

I.    Statemi  nt  of  thi  'Vice. 

I.    Bibliograph;  'dice. 
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advantages  of  the  laws  of  Germany,  England  and  the 
United  States  but  points  out  the  relative  defects  which  ex- 
perience has  proved  to  exist,  and  furthermore  discusses  the 
differences  in  procedure  in  these  countries.  This  discussion 
of  the  advantages  and  defects  of  the  leading  patent  systems 
of  the  world  is  a  most  valuable  contribution  and  will  be 
very  useful  in  the  consideration  of  changes  that  are  sug- 
gested in  the  patent  law  and  procedure  of  the  United 
States. 

It  is  particularly  interesting  to  read  the  comments  on 
the  practical  value  of  the  co-called  compulsory  working 
clause  or  compulsory  license  clause  in  Germany  and  Eng- 
land, in  view  of  the  fact  that  an  attempt  is  being  made  by 
means  of  the  Oldfield  bill  and  other  proposed  measures  to 
introduce  this  innovation  in  the  United  States.  In  Ger- 
many the  compulsory  working  of  patents  has  practically 
been  abandoned  and  is  merely  kept  up  as  a  club  to  force 
some  countries  like  England,  France  and  others  into  reci- 
procity treaties  waiving  the  compulsory  working  of  pat- 
ents. To  the  credit  of  the  present  Commissioner  of  Pat- 
ents it  should  be  mentioned  that  he  has  already  negotiated 
a  treaty  to  that  effect  with  Germany. 

The  United  States,  in  accord  with  Germany,  might  have 
a  decisive  influence  in  abolishing  this  compulsory  working 
clause  in  foreign  countries,  so  irksome  to  American  pat- 
entees, by  passing  a  law  whereby  foreigners  are  compelled 
to  work  their  patents  in  the  United  States  unless  their 
country  waives  compulsory  working  of  patents  issued  to 
American  inventors.  The  first  Oldfield  bill  had  a  clause 
of  the  kind,  but  it  was  so  erroneously  worded  that  in  some 
paradoxical  way  it  gave  superior  advantages  to  foreigners 
over  American  inventors. 

As  to  the  compulsory  working  and  compulsory  license  in 
Germany,  it  might  be  best  to  quote  Professor  Osterrieth: 

"In  fact,  very  few  patents  have  been  revoked  in  Ger- 
many for  non-working  (one  patent  out  of  more  than  2000). 
On  the  other  hand,  the  working  clause  always  threatens 
the  patentee,  hanging  over  his  head  like  the  sword  of 
Damocles,  as  a  great  expert  in  patent  matters  once  said. 
Besides,  experience  has  shown  that  petitions  for  revoca- 
tion are  mostly  entered  by  patent  infringers,  using  the 
working  clause  as  a  defence. 

"This  explains  why  in  the  last  fifteen  years  there  has 
been  a  very  strong  movement  in  Germany  for  abolishing 
the  working  clause.  This  first  induced  the  German  govern- 
ment to  abolish  the  obligation  of  working  by  international 
treaties  in  the  relations  with  Italy,  Switzerland  and  the 
United  States.  And  finally  the  old  working  clause  of  the 
first  patent  law  was  abolished  by  the  law  of  June  6,  191 1. 

"Since  this  law  came  into  force — that  is,  July,  191 1 — no 
obligation  to  work  a  patent  exists  in  Germany.  No  patent 
can  be  revoked  on  the  ground  that  it  is  not  being  worked. 
Yet,  considering  the  legislation  of  some  countries  which 
threaten  foreign  patentees  with  revocation  of  these  patents 
if  the  invention  is  exclusively  or  mainly  manufactured 
abroad,  the  German  government  resolved  to  provide  for  a 
similar  clause  applicable  at  least  against  countries  where 
German  manufacturers  have  to  suffer  from  such  legisla- 
tion. 

"It  has,  therefore,  been  stated  in  the  above-mentioned 
law  of  191 1  that  a  patent  can  be  revoked,  as  far  as  inter- 
national treaties  do  not  provide  to  the  contrary,  if  the  in- 
vention is  exclusively  or  mainly  manufactured  or  carried 
out  outside  the  German  Empire  and  its  possessions.  This 
clause  does  evidently  not  apply  to  citizens  of  the  United 
States,  even  if  an  American  has  acquired  a  German  patent 
from  a  patentee  belonging  to  another  country.  Yet  this 
might  lead  to  abuses.  Therefore,  there  has  been  provided 
a  complementary  clause  saying  that  transferring  a  patent 
to  another  person  is  ineffective  if  this  transfer  has  been 
made  only  with  the  intention  of  avoiding  revocation. 

"According  to  the  former  German  law  a  patent  could  be 
revoked,  after  expiration  of  three  years  from  the  date  of 


granting,  if  it  appeared  in  the  public  interest  that  permis- 
sion to  use  the  invention  be  granted  to  others  but  the  pat- 
entee refused  to  give  such  permission  in  return  for  adequate 
remuneration  with  adequate  security.  This  clause  has 
proved  most  ineffective  as  no  single  case  of  revocation  of 
a  patent  on  this  ground  has  been  known.  Therefore,  when 
the  abolition  of  the  working  clause  was  discussed,  it  was 
suggested  to  do  away  also  with  that  clause  on  the  obliga- 
tion of  granting  licenses.  It  was  objected  that  cases  might 
happen  where  the  use  of  a  patented  invention  by  others 
than  the  patentee  would  be  necessary  for  the  public  wel- 
fare, for  instance  manufacturing  certain  drugs  in  case  of 
an  epidemic. 

"This  consideration  seemed  to  justify  the  insertion  of  the 
following  clause  in  the  new  law  of  191 1 : 

"  'If  the  patentee  refuses  to  grant  license  to  another  for 
using  the  invention  upon  the  offer  of  an  adequate  compen- 
sation and  security,  such  grant  for  using  the  invention  can 
be  allowed  (compulsory  license),  if  such  granting  seems 
necessary  in  the  public  interest.  -The  grant  may  be  limited 
or  subject  to  special  conditions.'  " 

This  detailed  report  of  the  Commission  on  Economy  and 
Efficiency  is  supplemented  by  some  specific  recommenda- 
tions which  follow: 

1.  That  a  new  building  specially  designed,  equipped  and 
furnished  be  constructed  on  a  suitable  site  in  the  city  of 
Washington  for  the  exclusive  use  of  the  United  States 
Patent  Office. 

2.  That  the  number  of  officers  and  employees  of  the 
United  States  Patent  Office  be  increased  and  the  increases 
and  readjustments  of  salaries  be  made  as  shown  in  detail 
in  this  report,  involving  an  increase  of  thirty-six  in  the 
number  of  employees  and  a  total  increase  of  $236,550  in 
the  payroll. 

3.  That  the  Commissioner  of  Patents  be  the  head  of  the 
Patent  Office;  that  his  duties  be  the  same  as  are  now  pre- 
scribed by  law,  excepting  that  he  be  relieved  from  the  con- 
sideration of  cases  on  appeal ;  that  he  be  aided  by  an  assist- 
ant commissioner  and  seven  supervising  examiners  in  the 
administrative  work,  including  control  of  the  methods  and 
procedure  of  the  forty-three  examining  divisions  in  the 
allowance  and  rejection  of  applications  for  patents. 

4.  That  one  appeal  within  the  United  States  Patent  Of- 
fice be  eliminated ;  that  the  number  of  members  of  the  board 
of  examiners-in-chief  of  the  Patent  Office  be  increased 
from  three  to  five;  that  all  appeals  within  the  office  be 
taken  to  that  board;  that  its  decision  be  the  decision  of 
the  Patent  Office;  that  the  appeal  therefrom  be  to  the  Court 
of  Appeals  of  the  District  of  Columbia,  as  now  allowed 
from  the  decisions  of  the  Commissioner  of  Patents. 

5.  That  the  fee  for  filing  an  application  be  increased 
from  $15  to  $20;  that  appeal  fees  be  adjusted  to  the  con- 
ditions arising  from  the  elimination  of  one  appeal;  that  a 
fee  of  25  cents  be  charged  for  each  additional  patent,  etc.. 
included  in  one  instrument  presented  for  record ;  that  all 
fees  be  paid  directly  to  the  Patent  Office;  that  refundment 
of  fees  paid  by  mistake  be  made  by  the  financial  clerk  and 
not  by  warrant  from  the  Treasury. 

6.  That  the  life  of  a  patent  be  so  limited  as  to  expire 
nineteen  years  from  the  date  of  filing  the  application 
therefor,  excluding  the  time  (not  exceeding  two  years  1 
during  which  an  application  may  be  involved  in  interfer- 
ence. 

7.  That  the  work  of  reclassifying  patents  and  digesting 
of  printed  publications  and  providing  facilities  for  simpli- 
fying and  making  more  accurate  the  search  be  recognized 
by  an  appropriation  for  an  adequate  force  to  be  employed 
upon  such  work. 

8.  That  the  subscription  price  of  the  Official  Gazette  be 
increased  from  $5  to  $10  and  the  method  of  distribution  to 
libraries  be  changed  to  reduce  the  number  of  copies  so  dis- 
tributed. 

9.  That   all   the   work  of   producing   the   publications   of 
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thi    Patent   1  )ffii  e,  inclui  of  patents, 

iffice. 
10.    That   an   appropriation    be   made    for  the   repair   of 
the  roo  Iffice  and  t'"r  the  instal- 

lation oi  suitable  lighting  and  ventilating  facilities  and  for 
the  pi  rpo  1  w   furniture  and  equipment,         » 


Charles  Bourseul  and  the  Electric  Telephone 

By  Bro  1  ian. 

I  I        IS       IH)\' 

11.1  lip   inn  t  find  a  p  ti iry  of  the  electric 

telephom       Littli     1  man. 

Charles  Bourseul  by  r 
by  choice,  thai  he  made  in  tl 

tion  on  the  possibility  of  the  transmission  of  speech  b) 
electrical    means,    and    that    hi  (12,    in 

the  eighty-third  year  of  his  age.  His  claim  not  only  t<' 
recognition  bu(  also 

the  one   fact  thai  early  hour,  as  a 

prophet  in  the  world  of  theoretical  telephon         i 
ance,  it  must  be  addi  d  :zling 

his  contemporaries  with  the  brillianl  idea  which  he  had  of 
the  possibility  of  conversing 

means  of  a  battery,  a  pair  of  vibrating  disks  and  connecting 
wires,  he  disappeared    from   th  n      lever  to  be 

from  again. 

This  was  in    1K54,   seventeen 
Salem,  Mass.,  had  startled  scientific   Americans   with   what 
was  called  at  the  time  "galvanic  music,"  ten  years  after  the 
opening  of  the  earliest  telegraph  line  in  America,  and  just 
four  years  after  the  9ub  [utta  percha 

cable  wire  between  Dover  and  Calais,  From  all  this  we  see 
that  the  transmission  of  intelligence  by  mi  tricity 

was  in  the  air;  ii  was  the  all-absorbing  problem  ol  thi 
h   attracted  widespread  attention,  and  it  evidently  had  a 
peculiar  fascination  for  the  genius  ol  who  SOUghl 

to  solve  it  in  an  entirely  new  manner,  not  by  the  fitful  move- 
ments of  responsive  needles,  but  b\  the  actual  transmission 
of  the  human  voice. 

One  is  tempted  here  to  ask  whether  the  telephonic  5U 
tion  which  Bourseul  made  public  in  the  summei  of  1854 
was  merely  a  happy  guess,  like  thai  of  the  astronomers 
ol  the  dying  island  of  Laputa,  who  informed  Gulliver  of  the 
existence  of  two  satellites  of  the  planet  Mars  a  century 
before    Professor   Hall   saw    them    1  I  ington    tele- 

scope, or  whether  it  was  the  result  of  reflective  thought  on 
the  laws  of  the  vibration  of  metallic  plates  taken  in  coi 
tion  with  the  possibilities  of  the  electric  current.     We  have 
the   word   of   Du    Monce!    for   it   that    Bourseul    V 
physicist  and  one  who  knew  much  about   tl  tiating 

properties  of  musical  notes  and  articulate  sounds.     It   is, 
therefore,    well    in   the   nature   of    things    that    our   pi 
then   in   his  twenty-fifth   year,  had   well   in   mind  the   whole 
modus  operandi  of  the  transmission  and  n 
idea  of  it.     I'hr  only  paper  which  hi  red  in 

the  pages  of  L'ltlustrotio  The 

details  which  he  gives    ire  .  disappointing!} 

so  '  onsidering  the  theoretical   impi 
ipient  practical  development  oi  thi    subject      Briefly  stated. 

the  sNstem  consisted  ,,t"  an  electric  contact   which   was  made 
and  broken  by  the  vibrations  of  a  light  metallic  disk  pi 
in    accordance    with    the   impact   of   sound    waves   due    ' 
VOl'ce  of  the  speakers        Vs  the  disk   advanced   and   rett 

it  sent  into  the  line  succes    >     trains  of  intermittent  currents 

which    were    supposed    to    reproduce,    at    the    receiving    end. 

vibrations  and  resulting  ^oun.ls  similai  io  those  senl  in  at 
the  transmitting  end 

Some  of  his  conclusions  aucnt  the  matter  are 
"We  know   that   sounds  are  made  by  vibrations  which  arc 
rendered   sensible  to  the  eat    bi    th 


that  even  with  th  and  trumpc-. 

- 
er,  that  at'  ;,_•  disk  sum 

flexible  to  Io  the  voice,  and  that 

h  will 
simultam 

After  enlarging  a   little  on  the  applicat 

complacency     the 
prophetic  remark  that  "in  a  more  :,t   future  it 

is   quite   certain    I  .    elec- 

tricity.     I    ha  in  this  din 

and  demand  both  time  and  patience,  but 
the  approximatioi  favorable  r< 

11  'her  than  thi  .   did  not  go. 

Supinely  im  .  rs  the 

patient   experimentation  ailures  by  which 

ultima  taken  up  in 

by  Philipp  Reis,  01  ,1  unmindful 

of   th. 

and   Graham    Be;  ,f   the 

other.     During  all  ;rseul 

refrained  from  urging  I 
I  '.mi    when    all    Paris    in   the   eighti 

.lined 
apparently   content    with    his    obscurity.      It    is   only 
fair  to  add,  however,  that,  like  many  another  of  his  kind. 
he   was  poor  in  the  goods  of  earth,   so  that   we   may   find, 
perchance,  in  his  circumstances  an   explanation 

of  his  retirement  from  the  public  eye  and  his  utter  inactivity 
when  the  solution  of  the  telephone  problem  was  uppt ■• 
in  the  minds  of  many. 

Du  Mom-el.  a  dispenser  of  fame  in  his 

p  'se  des  Applications  de  I'filectricil 
tical  telephone.     H  ctually  from 

V Illustration,  without,  however,  giving  the  author's  name 

otherwise  than  (has.   B .     In  I  ;ient  of  the 

of  his  modest  fellow-citizen  he  qualifies  it  as  a  concep- 
tion   fantastique,   and   yet   the   renowned    French   pi. 
lived  long  enough  after  penning  thi 

marvelous   realization  of  what   he  then  c  be  a 

Utopian  idea. 

.  ed  a 
n  from  the  French  Postal  Department;  but  it  came 
te,    for   the   electric  with   its   metallic   plate 

vibrated    bj    sound    waves   was    rea' 

the    author   of    Du    Moncel's 

help  from  the  publ 
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national  Exposition 

tin-    I' 
indusi  ■ 

and  alten 
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Synchronous  Apparatus. — Synchronous  generators,  all 
types ;  synchronous  motors,  synchronous  condensers,  syn- 
chronous frequency  changers,  synchronous  rotary-phase 
converters. 

Stationary  Induction  Apparatus. — Transformers  and 
auto-transformers,  all  types;  potential  regulators  and  re- 
actors, all  types;  induction  starters. 

Rotary  Induction  Apparatus. — Induction  generators,  all 
types;  induction  motors;  induction  condensers;  induction 
frequency  changers;  induction  rotary-phase  converters. 

Unipolar  {Acyclic)  Apparatus. — Unipolar  (acyclic)  ap- 
paratus. 

Rectifying  Apparatus. — Rotating  commutators ;  electric 
valves  (including  mercury  rectifiers)  ;  vibrating  commutat- 
ors. 

Luminous  Apparatus. — Arc  lamps,  all  types;  incandes- 
cent lamps,  all  types ;  vapor  lamps,  all  types ;  vacuum  lamps, 
all  types. 

Measuring,  Indicating  and  Recording  Apparatus. — In- 
struments for  switchboard  use;  instruments  for  mounting 
apart  from  switchboard;  portable  instruments;  laboratory 
instruments. 

Apparatus  for  Protection  of  Electric  Apparatus  and  for 
Control  and  Distribution  of  Electric  Energy,  Other  than 
Railway  Material. — Complete  switchboards;  lightning  ar- 
resters and  accessories;  devices  for  opening  and  closing 
circuits  and  controlling  flow  of  current  therein ;  devices  and 
material  used  in  distribution  of  energy  aHd  control  of  dis- 
tribution circuits  other  than  in  stations  and  on  main  cir- 
cuits, including  fuses  and  fuse  holders,  conduits,  cables, 
wires,  insulators,  junction  boxes,  cabinets,  cut-outs,  sockets, 
fixtures,  electric  sign  mechanism,  and  other  subsidiary  ap- 
paratus not  otherwise  classified. 

Electrochemical  Apparatus. — Storage  batteries;  primary 
batteries. 


The  Electric   Vehicle  at   Boston 

A  regular  meeting  of  the  Electric  Motor  Car  Club  of 
Boston  was  held  at  the  Hotel  Thorndike  on  May  1,  and 
plans  were  outlined  for  a  convention  to  be  held  at  Boston 
on  May  20  and  21,  with  headquarters  at  the  Engineers' 
Club,  for  the  purpose  of  illustrating  the  progress  lately 
made  in  New  England  in  the  electric-vehicle  field  and 
bringing  the  central-station  manager,  the  vehicle  and  ac- 
cessory manufacturers  and  their  local  representatives  into 
closer  touch,  stimulating  a  broader  co-operation  between 
all  interested  parties  in  the  carrying  forward  of  the  elec- 
tric motor-car  campaign.  Mr.  E.  S.  Mansfield,  of  the  Bos- 
ton Edison  company,  chairman  of  the  convention  commit- 
tee, announced  that  the  program  as  prepared  includes  the 
following  papers :  "The  Growing  Popularity  of  the  Elec- 
tric Vehicle,"  by  Mr.  H.  H.  Rice;  "Opportunities  in  the 
New  England  Field  for  Electric  Vehicle  Development,"  by 
Mr.  F.  M.  Kimball ;  "How  the  Central  Station  Can  Increase 
Its  Electric  Vehicle  Load,"  author  not  designated ;  "Con- 
structive Criticisms,"  by  Mr.  E.  R.  Davenport;  "The  Proper 
Selling  of  Electric  Cars,"  author  not  designated;  "What 
Service  Should  the  Central  Station  Furnish  Owners  of 
Electric  Cars?"  by  Mr.  L.  R.  Wallis;  "Advertising  the 
Electric  Vehicle  from  the  Manufacturer's  Standpoint,"  by 
Mr.  F.  N.  Carle,  and  "The  Electric  Vehicle  as  an  Adver- 
tising Proposition  from  the  Central-Station  Standpoint," 
by  Mr.  E.  W.  J.  Proffitt. 

In  connection  with  the  convention  it  is  expected  that  an 
outing  will  be  planned  for  one  afternoon,  with  an  alterna- 
tive visit  to  one  or  more  large  industrial  plants  related  to 
the  production  of  electric  automobile  and  truck  equipment. 
Efforts  are  also  to  be  made  to  encourage  electric-vehicle 
owners  to  pass  their  equipments  through  a  designated 
square  between  stated  hours,  in  order  to  afford  a  visible 
demonstration  of  machines  actually  in  service  in  Boston  to 
visitors    from    distant   points.      The   convention    is    not    in- 


tended to  compete  with  the  annual  gathering  of  the  Elec- 
tric Vehicle  Association  of  America  in  October,  but  is 
designed  to  show  representative  manufacturers  and  others 
from  outside  New  England  the  actual  progress  of  the  past 
two  years  and  to  increase  their  interest  in  supporting  fur- 
ther efforts  to  electrify  highway  transportation  in  that 
territory. 

It  was  announced  at  the  meeting  that  plans  are  maturing 
for  the  publication  twice  a  month  of  a  club  bulletin  giving 
news  of  forthcoming  meetings,  additions  to  the  member- 
ship, location  of  charging  stations  and  other  information, 
including  references  to  important  articles  in  the  technical 
press  of  interest  to  electric-vehicle  men.  The  recent  estab- 
lishment of  charging  facilities  at  York  Harbor,  Me.,  by 
the  York  Lighting  &  Heating  Company;  at  Kennebunk, 
Me.,  by  the  Leatheroid  Company,  and  at  Biddeford,  Me., 
by  the  Pepperill  Manufacturing  Company,  was  announced. 
Secretary  Draper  announced  that  he  was  in  possession  of 
a  list  of  all  the  electric-vehicle  users  in  Massachusetts,  and 
that  an  early  classification  is  in  prospect  according  to 
municipalities.  A  protracted  discussion  took  place  bearing 
upon  the  importance  of  having  the  location  of  all  possible 
charging  stations,  both  public  and  private,  available  in 
emergencies  to  electric-vehicle  users.  It  was  proposed  that 
users  of  machines  be  provided  with  a  list  of  electric-vehicle 
owners  in  every  city  and  town  in  New  England,  and  that 
for  the  Boston  Edison  territory  of  600  sq.  miles  a  list  of 
all  public  and  private  charging  stations  be  filed  at  the  com- 
pany's main  switchboard,  so  that  in  case  of  becoming 
stalled  any  vehicle  operator  can  telephone  for  information 
as  to  the  nearest  point  at  which  a  temporary  boosting 
charge  may  be  had. 

Mr.  F.  D.  Stidham  outlined  the  plans  of  the  club  for  the 
publication  of  a  pamphlet  entitled  "Pastime  Journeys  for 
the  Electric  Automobile,"  which  is  to  appeal  to  the  car 
owner  and  prospective  owner  along  different  lines  from  the 
ordinary  automobile  catalog.  The  new  publication  will 
describe  in  narrative  form  various  trips  from  Boston  as  a 
center  to  historic  places  and  spots  of  natural  beauty  in 
eastern  New  England,  giving  full  details  as  to  mileages, 
charging  points,  road  characteristics,  turns,  routes,  boost- 
ing points  and  all  necessary  information  to  facilitate  cover- 
ing the  best  parts  of  the  country  within  a  radius  of  300 
miles  from  Boston  by  every  prominent  make  of  electric 
vehicle  now  built.  The  copy  will  also  include  various 
articles  explaining  the  noteworthy  features  of  the  electric 
machine,  the  purposes  of  the  Electric  Motor  Car  Club  and 
general  information. 

Colonel  E.  W.  M.  Bailey  and  President  Baker  empha- 
sized the  changed  attitude  toward  the  electric  vehicle  now 
manifested  by  the  public,  which  is  beginning  to  realize  the 
possibilities  of  this  type  of  automobile.  Colonel  Bailey  said 
that  two  years  ago  references  to  electric-vehicle  perform- 
ance were  often  greeted  with  derision,  but  that  to-day, 
thanks  to  the  publicity  work  in  the  industry,  a  good  oper- 
ating record  challenges  admiring  comments  even  from  lay- 
men. Mr.  Baker  cited  the  extension  of  charging  facilities 
into  new  regions,  and  as  an  illustration  said  that  in  trav- 
eling through  the  remote  rural  parts  of  Connecticut  a  few 
days  ago  he  came  across  a  modern  rectifier  installation  in 
a  farmhouse  miles  away  from  town,  the  apparatus  having 
been  put  in  by  the  farm  owner  to  charge  the  electric  vehicle 
of  a  Chicago  doctor  boarding  on  the  premises  each  summer. 

During  the  meeting  it  was  announced  that  seventy-seven 
new  electric  trucks  have  been  registered  in  Massachusetts 
since  Jan.  1.  Forty-nine  per  cent  more  electric  passenger 
cars  have  been  registered  to  date  this  year  than  were  on 
the  books  of  the  Highway  Commission  at  the  same  time 
a  year  ago,  and  there  has  been  a  gain  of  103  per  cent  in 
the  number  of  trucks  registered  this  year  compared  with 
the  number  taking  out  annual  licenses  a  year  ago.  The  im- 
portance of  using  tires  designed  for  electric  cars  was  also 
discussed,  several  speakers  bringing  out  the  point  that  from 
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go  to  too  per  cent  greater  mileage  can  be  obtained  by  proper 
tire  equipment.  The  tire  manufacturers  should  be  made 
to  see  the  injurious  effect  of  selling  gasoline-car  tires  for 
electric  service  and  the  need  of  close  co-operation  m  this 
direction   was  strongly  urged. 


Banquet  of  New  England  N.  E.  L.  A.  Section 

Three  hundred  and  fifteen  member!  and  guests  of  the 
New  England  and  Boston  Edison  company  sections  of  the 
National  Electric  Light  Association  assembled  at  the  Amer- 
ican House,  Boston,  on  thi  evening  oi  W  ty  ;el  to- 
gi  i  her  banquet  of  livi  in  in  pi  n  mer  spring 
convention  of  the  New  England  Section,  During  th<  dinner 
lantern  slides  and  moving-picture  displaj  hits  of 
an  electneal  nature,  popular  son  |  otograph  oi  piomi- 
nent  members  and  pith)  messages  to 

of  New  England  were  in  continuou  ind  the  re- 

sources of  a  small  orchestra  wen  heavily  taxed  to  make 
the  music  heard  amid  the  enthusiasm  which  pn  ■ 

Following  the  dinner,  addresses  wi  How- 
ard   I     S is,  genet    I  managei  oi  thi    pt   ili      ei      i    prop- 

i  rtiei  controlled  and  operated  by  C.  II.  Tennej  8  '  ompany, 
I  loi  ton,  on  "  l  In-  E  \  ideni  i  oi  Thing  Unseen  and  by  Mr. 
La  Rue  Vredenburgh,  assistant  to  the  general 
dent  of  the  Boston  Edison  company,  on  'Edison  ["he  Mas- 
ter and  the  Man."  Mr.  Sands  Sel  forth  the  modern  spirit 
of  co  operative  public-utility  administration  along  the  lines 
of  square  dealing,  publicity  and  construi  em- 

phasized the  responsibilities  of  thi    modern  central  station 
to  its  customers  and  the  community  al   largi    and    id 
a  one  price  service  under  similar  conditions,  with  equitable 
rates,  close  attention  to  complaints,  high  personal  loyalty 

on  the  pari   of  employees  and  the  educati if  the   publ 

see  thai  public-service  corporation  uccessful  to 

render  the  Test  service.  Mr.  Vredenburgh  presented  a 
personal  sketch  of   Mr    Edi  on   which    iroused  fhe  utmost 

interest     and    enthusiasm    and    paid    a    high    tribute    to    the 

ability  oi  thi  inventor.  President  V  F.  Fownsend  of  the 
New  England  Section  announced  that  the  annual  fall  con- 
vention of  the  section  would  be  held  at  the  1 1. .i.l  Vermont, 
Burlington,  V*t.,  on  Sept,  \~.  [8  and  19. 


Safety    Measures   Adopted    by    Public  Service  Com- 
mission 

The  Public  Service  Commission  for  thi 

New   York  adopted  an   order  on    April   25    rei  I   pul> 

lie-service  corporations  within  its  jurisdiction  using 
and  electrical  apparatus  to  employ  certain  safety  appli 
and  take  certain  precautionary  measures  to  protect   their 
employees  against   injur)    b)    contact   with  live  wires,  etc. 

There  ware   thirty  nine  companies   represented   at   the   hear- 
On  the  measure,  and  while  the  important    oi 
guarding   employees    wa  i    by    all.    thi 

unanimity  in  the  practices  of  the  various  companies,     V 
cordingl)    the   appliances   and   mea  lire;    recommendi 
the  electrical  engineer  of  the  commission  were  prescribed. 

These   are   as    follow  S  . 

1.  All  high-tension  switch  compartments  shall  s,>  1 
their  construction  will  permit  be  so  inclosed  as  to  make  it 

aide,  except   when   neci  ening  the  compart- 

ments, for  employees  to  come  in  contact  with  electrically 
charged  parts  either  from  or  above  the  floor  li 

2.  All   exposed    high  tension   cables    in    generating    sta 

t i' his  or  substations  shall  be  inclosed  1>\  other- 

wise protected 

3.  There  shall  be  posted   in  conspicuous  places  in  all  the 
generating    stations    and    substations    diagrams    describing 

and   showing   the   relative  location   oi    wires   and  cables    (ex- 


cept light  and  signal  wires;  and  the  switches,  etc.,  control- 
ling tin  in.  and  all  such  wires,  cables  and  connections  shall 
be  so  tagged  and  numbered  that  they  may  be  readily 
identified. 

4.  All  machines  for  the  generation  of  electricity  or 
nected   with  ration   shall  be  so  protected  by   rail- 
ings  and    grating  guard    operators    and    others 
trom  coming  in  contact  with  ectrically  cl  . 
part-. 

5.  There  shall  be  a  Ity  in 
rotar;.  .  cring  energy  at  500  volts  or 
high.  1    h  hen    1                                     ition. 

6.  All  w  anks, 
stand-pipes  or  otl  •  rs  under  pressure  shall 
be  protecti  d  burst- 
ing gli 

7.  Test  1  .1  ex- 
on  rods  or  chains  so  as  t-                                   .  the  boiler- 
room  floor  level. 

8.  All  stop  valves  on  steam  boilers  shall  '■  of  th<  auto- 
matic self-closing   I 

9.  Out  hall  be  vertical. 

10.  All    furnace    doors    on    hand-fired    boilers    shall    be 
fitted  with   I  diem   from 
blown  o] 

11.  All  11  tokers  shall  be  so  protected, 
wherever  possibli  -cut  accidental  contact  with 
such   moving   parts. 

12.  All  large  main  cut-out  stop  valves  shall  be  pr 

with  means  whereby  the  same  may  be  closed  from  the 
boiler  room  or  engine-room  floor  or  other  remote  point. 

13.  All   large   steam  units  shall  be  fitted  with  automatic 

ing  valves. 
i.(.      All  high-speed  engine-  shall  be  fitted  with  automatic 
safety  stops. 

15.      Elevator    wells    shall    be    properly  nally 

inclosed,  secured  or  guarded  and  shall  be  provided  with 
proper  traps  and  automatic  dour-  in  or  at  all  eli 

10    furnish   substantial   covering  when  closed   and   to 
open  and  dose  by  action  of  '  ending 

or  ascending. 

Ml  openings  in  floors  shall  tx 
by  railings  when  left  unguarded,  and  in  addition  a  red  light 
shall  be  displayed  in  the  immediate  vicinity  when  tril- 
lion is  unlighted  01  'itcd. 
17.     All  stairways  shall  be  provi 
kept    free    from   oil    and    water,    and    be    proper) 
with    hand    rails. 

t8      Shafting    running 
shall   he  housed  01 

10.      All   belling   shall   be   inc 
cidental  contact  i 

shall 

be   fitted   to   all    machine   to. .Is   and   be   kept    in    place    when 

such   tools   are   being    USi 

21.     Set  screw  s  and 
inachm.!'.    and  shafting   shall  '•    countersunk  or  oth<  • 

prevent   accidental  contact   with 

23, 
guarded  and  equipped  with  h 
material. 

used   by   them    wh( 

permanent   t>  pe  shall   ' 
employe! 

•ticient  nun' 
be  kept  in  all 
switch  n 

_-o  and 

switch  fncient  mini- 
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ber  of  chemical  lire  extinguishers  ul  such  a  type  that  the 
contents  cannot  act  as  an  electrical  conductor.  No  other 
extinguishers  shall  be  kept  for  use  unless  conspicuously 
labeled  that  they  are  not  to  be  used  until  circuit  lias  been 
killed. 

27.  All  generating  stations,  substations,  auxiliary  and 
switching  stations  and  shops  shall  be  provided  with  a  first- 
aid  or  emergency  kit. 

28.  Provisions  shall  be  made  whereby  pulmotors  will  be 
available  in  case  of  accidents. 


Wooden  Molding  Prohibited  in  New  York  City 

Commissioner  Henry  S.  Thompson  of  the  Department  of 
Water  Supply,  Gas  and  Electricity  has  issued  to  the  elec- 
trical interests  a  warning  to  the  effect  that  in  accordance 
with  the  Electrical  Code  of  the  city  of  New  York,  edition 
1912,  the  use  of  wooden  molding  for  wiring  will  be  pro- 
hibited on  and  after  June  1,  1913.  This  prohibition  does 
not  apply  to  equipments  for  which  applications  are  on  file 
with  the  department  on  or  before  May  31.  1913. 


Sale  of  Municipal  Energy  Restricted 

The  Massachusetts  Gas  and  Electric  Light  Commission 
has  informed  the  municipal  electric  light  board  of  the  town 
of  Westfield  that  the  town  cannot  be  permitted  to  furnish 
electric  energy  to  the  residents  of  the  town  of  Southwick 
without  the  passage  of  a  special  legislative  act  of  authoriza- 
tion. Manager  Logie  has  notified  the  Southwick  authori- 
ties that  if  they  will  build  a  line  to  the  boundary  the  town  of 
Westfield  will  build  a  connecting  line  for  the  delivery  of 
electricity  for  distribution  by  the  town  of  Southwick,  but 
there  is  little  probability  that  this  will  be  done,  as  the  resi- 
dents of  Southwick  are  anxious  to  secure  service  without 
delay.  A  proposition  by  the  Amherst  Power  Company, 
which  operates  a  large  high-tension  hydroelectric  and  steam 
system  in  the  middle  Connecticut  Valley,  will  probably  he 
accepted  by  the  citizens  of  Southwick. 


Public  Service  Commission  News 
New  York  Commissions 

The  Public  Service  Commission  for  the  First  District 
has  effected  an  arrangement  with  the  Newtown  Gas  Com- 
pany of  Queens  for  a  reduction  in  the  price  of  gas  charged 
by  that  company  from  $1  to  95  cents  per  1000  cu.  ft.  This 
reduction  is  to  hold  until  May  1,  1914.  As  a  result  of  the 
arrangement  the  commission  has  dismissed  the  complaints 
of  more  than  100  gas  consumers  who  sought  a  reduction 
in  the  rates.  The  complainants  accepted  the  proposition  to 
try  the  95-cent  rate  for  one  year,  and  the  proceeding  was 
dismissed  without  prejudice  to  the  rights  of  either  party 
after  May  I,  1914. 

The  Belt  Line  Railway  Corporation  has  received  per- 
mission from  the  Public  Service  Commission  for  the  First 
District  to  change  its  motive  power  on  certain  lines  covered 
by  its  franchise  from  horse-power  to  electric  storage  bat- 
teries. This  company  owns  the  Fifty-ninth  Street  cross- 
town  line  and  the  East  and  West  belt  lines  in  Manhattan. 
The  Fifty-ninth  Street  line  is  already  electrified  and  oper- 
ated by  underground  trolley.  The  company  now  proposes 
to  use  storage-battery  cars  on  the  East  and  West  belt  lines. 

The  Public  Service  Commission  for  the  Second  District 
has  ordered  a  reduction  in  the  price  of  electricity  charged 
by  the  Suffolk  Light,  Heat  &  Power  Company  in  the  vil- 
lage of  Southampton  from  its  present  rate  of  25  cents  per 
kw-hr.  to  summer  residents  taking  service  confined  to  the 
summer  months,  so  that  the  rate  shall  not  exceed  22  cents 


per  kw-hr.,  with  a  discount  of  10  per  cent  from  the  amount 
of  all  bills  paid  within  ten  days.  After  the  expiration  of 
two  years  the  rate  is  to  be  20  cents  with  a  discount  of  10 
per  cent. 

New  Jersey  Commission 

The  Board  of  Public  Utility  Commissioners  has  sent  to 
the  borough  of  Glen  Rock  a  copy  of  the  report  of  the  chief 
inspector  of  its  utilities  division,  on  a  complaint  of  the  bor- 
ough, to  the  effect  that  the  Public  Service  Electric  Com- 
pany is  preparing  to  run  a  high-tension  line  through  the 
borough  to  supply  electricity  to  North  Paterson  and  Haw- 
thorne and  to  furnish  energy  to  a  fertilizer  plant  in  the 
former  borough.  The  borough  objected  to  the  line  being 
installed,  fearing  that  it  w^ould  be  a  menace  to  public 
safety.  The  report  of  the  inspector  shows  that  the  com- 
pany has  set  a  number  of  poles  in  the  borough  and  has  put 
a  galvanized-steel  cross-arm  on  the  top  of  each  with  three 
insulators,  ready  to  receive  the  wires,  and  that  the  work  has 
been  done  in  a  substantial  manner,  in  accordance  with 
specifications  of  the  National  Electric  Light  Association 
for  work  of  that  kind.  There  was*  no  objection  on  the  part 
of  abutting  property  owners  to  the  installation  of  the  line, 
and  while  it  is  reported  that  the  line  would  not  immediately 
benefit  the  borough  of  Glen  Rock,  if  the  demands  of  the 
borough  increase,  better  service  can  be  given  from  the  new 
substation  than  from  the  Paterson  plant.  The  inspector 
expressed  the  opinion  that  there  is  no  reason  why  the  line 
should  not  be  constructed. 

Wisconsin  Commission 

Upon  complaint  of  poor  and  inadequate  service,  the  board 
of  water  and  light  commissioners  of  Bayfield  has  been 
ordered  by  the  commission  to  rehabilitate  the  municipal 
water  and  light  plant  and  to  replace  the  obsolete  apparatus 
contained  therein  with  modern  equipment. 

The  commission  has  decided  to  hear  testimony  upon  the 
valuation  of  the  Brodhead  Electric  Light  &  Power  Com- 
pany's property  before  determining  upon  the  price  to  be 
paid  for  the  property  by  the  city  of  Brodhead.  The  city 
has  exercised  the  right  afforded  by  the  public  utility  law 
to  purchase  an  existing  utility  at  a  valuation  set  by  the 
Railroad  Commission. 

The  Muscodo  Mutual  Telephone  Company  has  been  or- 
dered to  abolish  its  present  practice  of  discriminating  be- 
tween stockholders  and  non-stockholders  in  the  matter  of 
rates  and  to  establish  a  uniform  schedule  of  rates  as  pre- 
scribed by  the  commission.  The  free  service  hitherto  given 
is  to  be  discontinued.  A  rental  fee  is  to  be  paid  subscribers 
owning  their  equipment  and  a  uniform  switching  fee  of 
$3  per  instrument  affected  is  to  be  levied  against  all  lines 
receiving  switching  service  at  the  Muscodo  exchange. 

California  Commission 

The  Railroad  Commission  of  California  has  rendered  its 
decision  in  the  case  of  the  city  of  Palo  Alto  against  the 
Palo  Alto  Gas  Company,  the  contention  of  the  former  that 
the  rate  of  $1.50  per  1000  cu.  ft.  of  manufactured  gas  is 
unreasonable  being  upheld.  The  gas  distributed  is  pur- 
chased by  the  respondent  from  the  Pacific  Gas  &  Electric 
Company  at  a  price  equal  to  50  per  cent  of  the  gross  income 
from  its  sale,  under  a  contract  made  in  1905  for  a  term  of 
ten  years.  The  point  of  manufacture  is  approximately 
23  miles  from  Palo  Alto,  other  communities  along  the  line 
being  served  from  the  same  transmission  system.  Upon 
the  hearing  held  and  investigations  made  it  was  found 
that  the  fair  value  to  be  assigned  to  respondent's  property 
used  and  useful  in  the  public  service  is  not  in  excess  of 
$69,250,  due  consideration  being  given  to  the  element  of 
going  concern  value ;  that  a  rate  of  return  of  8  per  cent  is 
at  least  a  fair  and  equitable  rate;  that  the  total  cost  of 
manufacture,  transmission  and  distribution,  including  the 
above  rate  of  return  on  the  investment,  does  not  exceed, 
at  a  liberal   figure,  $1.19284  per   1000  cu.   ft.     Accordingly 
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it  was  held  thai  the  just  and  reasi 

ceed  il"  mil  of  $1.20  pei  tooo  cu.  ft.,  with  a  minimum 
charge  of  50  cent,  per  month  per  meter.  The  contract 
1  ni.  red  into  by  respondent  for  the  purchase  of  the  gas  dis- 
tributed by  it  cannol    stand   as  against  the  power  of  the 

commission  under  tl n  titution   and   the  public  tin 

act  to  fix  just  and  re tabli    rati        Otherwise,  a  utility, 

by  entering  into  contracts  with  third  partii  ipply 

of  its  comi lity  01  otherwisi  ectually  nullify  the 

power  of  the  State,  under  the  polio    power,  to  supi 
and  regulate  its  public  utilities.    The  commission  held  that 
with  respect  to  the  amount  of  return  to  be  allowed  the  gas 

any  on  its  plant  no 

cases  and  classes  of  utilil  !  l"  d.    The  most 

thai  can  be  said  by  way  of  general  principles  is  thai  the 
return  should  be  at  least  the  average  return  which  is  earned 
by  other  classes  of  business  of  the  ■   of  hazard 

in  the  same  community.  The  commission  in  fixing  a  rate 
of  return  said  it  must  be  liberal,  lest   too  strict  a   policy 

1  in  turning  capital  to  other  field    of  enterprise.    Cali 
,,,,  ,„,  need    di    elopmenl  by  public  utilitie  .  and  thi 
mission  held  tii.it  its  policy  should  be  a  broad  and  liberal 
in  encourage  capital   to  develop   the   State   by 
legitimate    public    utility    enterprises    where    needed.      It 
rmit  an   inflation  of  prii 

taining  the  •  llllic  utility 

,,  ,  ,i  and  u  eful  For  the  public  p  :  should  be  lil 

h 

hould  be  mad.-    for   going   1 0 

mination  should  bi 
are  an(  □  ih.it  value     It  was  the  opinion  ol 

ommission  thai  in  fixing  a  b 
lunl   au   t|,,  including   the   amount 

of  money  invested,  the  cosl  of  reproducing  the  proj 
new,  the  value  of  the  propei  tj  in  1  idition, 

the  amounl   of  stocks  and  bonds  outstanding,  and  0 
should  be  1 
may  in  each  case  in 

\  ,1, .  red  April  29 

the  1  in'   1  I  '    s''1" 

;,   County,   but   withholding   authority    to   enter   and 
compete  in  the  city  of  Stockton 

CONNECTICI     I     1    o\l  \l 

l  he  Public  Utilities  < has  issued  a 

missing  the   petition   of  E.  H     Rid< 
bury,  1l1.it  the  righl   to  1  h  to-cent   fan    1 

annual   fair  week  of  the  Danbury  Agricultural  Society  on 
tin    cross  town  line   from  the  center  of  the  city  to 
Kenosha  be  denied  to  the  Danbury  &   Bethel  Streel   Rail- 
way  I  ompany.      In   its   decision   the   board   points   out   that 

ill.     company     maintain! mipmenl    costing    ovei 

$30,000  on  account  of  the  fair  traffic  and  that  it  is  to  the 
1  of  the  citizens  of  Danbury  to  retain  the  present 
rates  during  fair  week  rather  than  to  reduce  such  rates  and 
meet  the  deficiency  in  revenue  by  a  small  increase  in  rates 
ing  the  whole  system  throughout  the  year,  ["he  board 
also  refused  to  grant  a  petition  asking  foi  transfers  valid 
throughout  the  entire  day  on  the  same  sj 

, ;,.,,,  |  j    ■..,   |  ,,1  oi    the  l  onm  cticul 

pany   opposed  a   petition  of  motormen   for  thi 
oi  all  cars  with  heated  vestibules  at  .1  hearing  before  the 
board  on  N-i 

\l  1      OUR1    (  OMMISSION 

The  Public  Service  I  ommission  of  Missouri  lias  adopted 
rules  Of  procedure  in  which  all  technicalities  are  abolished. 
\  pl.uu  statement  ouh  of  the  complaint  is  required  to  be 
nade  verified  by  the  complainant.     Hie  rules  oi  th< 
mission  set  out  in   full    1  applications 

and  other  proceedings.  Regular  monthly  sessions  will  be 
held  m  fefferson  Citj  on  the  first  [uesday  oi  each  month 
Under  the  law  the  commission  is  prepared  for  the  trans- 
action of  business  during  ever)  legal  day. 


Current  News  Notes 


11,  aatta- 
nooga  have  contribute!  a  fund  for  building  a 
■  white  way."  one-half  mile  in  length,  for  the  re- 
union of  thi  -lay  27,  28 
and  _«j.  The  lighting  equipment  will  be  arranged  for 
permanent  sen  ii  e.  11 
lectrical  lam 
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ged  by  Mr.   William   II.  Ukers,  chairman  of  the  com- 
mittee on  a  1  ;  .  will  includi 

of   interest    to   manufacturers,   sab-    managers    ami   adver- 

The  presi- 
tlie  association  is  Mr.  II.  M.  Swetland 

»     »     « 

tem. — The  Paris  1  1  con- 
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of  aluminum  will  i 
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to  $-',700  per  annum.     It  is  di  ^ibles  bav- 

in- a  thorough  scientific  and 

practical    experience    in    electrical    engineering 
work.     The  dutii  a  knowledge  of 

electrical  engineei  .  particularly  witl 
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Mayor  or  City  Council.  Many  persons  object  to  projecting 
signs  on  esthetic  grounds  and  as  possible  obstructions  to 
firemen  in  case  of  fire.  On  application,  the  Mayor  has  or- 
dered the  taking  down  of  projecting  signs  on  several  occa- 
sions in  certain  downtown  streets.  This  has  been  done 
recently  in  a  portion  of  State  Street.  It  may  be  that  event- 
ually no  projecting  signs  will  be  allowed  in  the  central 
business  district.  Electrical  men  view  the  situation  with 
equanimity,  however,  because  experience  has  shown  that 
with  the  disappearance  of  projecting  signs  the  number  of 

flat  signs  increases. 

*     *     * 

Permanent  Quarters  for  Montreal  Jovian  Club. — 
The  Montreal  Jovian  Club,  a  Canadian  branch  of  the 
Jovian  Order,  has  secured  as  permanent  quarters  the  en- 
tire fourth  floor  in  the  Cooper's  Restaurant  building,  which 
is  situated  in  the  heart  of  the  downtown  business  district. 
The  main  room  is  25  ft.  by  50  ft.,  and  there  are  several 
rooms  in  the  rear  of  the  main  one.  The  rooms  have  been 
tastefully  decorated  and  are  being  furnished  by  the  Jovian 
Club.  In  order  to  make  the  club  popular  rather  than  ex- 
clusive, the  initiation  fee  was  placed  at  $5  and  the  annual 
dues  at  $6.  It  was  estimated  that  with  the  incoming  class 
there  would  be  approximately  200  Jovians  in  Montreal,  and 
if  they  all  joined  the  club  the  initiation  fees  would  amount 
to  $1,000  and  the  dues  would  be  sufficient  to  pay  the  run- 
ning expenses  of  the  club.  The  club  has  prospered,  sev- 
enty-five candidates  having  been  initiated  at  a  recent  re- 
juvenation, and  a  larger  number  is  expected  at  a  forth- 
coming meeting.  Jovian  matters  are  progressing  in  Mon- 
treal, the  order  including  among  its  membership  some  of 
the  foremost  men  in  the  electrical  field.  Mr.  W.  J.  Doherty 
is  statesman-at-large  of  the  Montreal  Jovian  Order. 


Elaborate  Burlesque  Circus. — The  elaborate  nature  of 
the  preparations  made  for  the  burlesque  circus  of  the 
Commonwealth  Edison  Company  Section  of  the  National 
Electric  Light  Association  in  the  Medinah  Temple,  Chi- 
cago, on  May  10,  may  be  judged  from  the  fact  that  regular 
lithographed  single-sheet  circus  posters,  each  28  in.  wide 
and  42  in.  long,  were  employed  to  advertise  it.  The  per- 
formance is  given  entirely  by  the  employees  of  the  com- 
pany, and  all  the  expenses  of  the  one-night  entertainment, 
which  are  considerable,  are  defrayed  by  the  company. 
These  expenses  include  the  rent  of  the  hall,  which  is  the 
same  one  to  be  occupied  by  the  convention  of  the  National 
Electric  Light  Association,  the  advertising  material  and  a 
large  number  of  elaborate  "properties"  (many  made  in  the 
shops  of  the  company)  and  costumes.  About  200  persons 
take  part  in  the  affair.  No  admission  fee  is  charged,  the 
show  being  given  for  the  employees  of  the  company.  A 
feature  is  a  number  of  side-shows  in  the  basement  of  the 
building.  A  big  entertainment  of  some  sort  has  been  given 
every  year  for  the  last  few  years  by  the  Commonwealth 
Edison  Section  of  the  N.  E.  L.  A.,  and  it  involves  months 
of  preparation  and  a  great  deal  of  hard  work  on  the  part 
of  many  persons.  Mr.  M.  L.  Eastman  is  the  circus  director. 
The  circus  posters  and  bills  were  prepared  under  the  di- 
rection of  Mr.  D.  H.  Howard,  advertising  manager  of  the 


SOCIETY  MEETINGS 
American  Society  of  Mechanical  Engineers. — At  the 
spring  meeting  of  the  American  Society  of  Mechanical 
Engineers,  to  be  held  in  Baltimore,  Md.,  on  May  20,  21, 
22  and  23,  there  will  be  three  sessions  devoted  to  the  pres- 
entation and  discussion  of  papers,  namely,  a  professional 
session,  a  gas-power  session  and  a  fire-protection  session. 
During  the  professional  session  the  following  papers  will 
be  read:  "Test  of  a  Hydraulic  Buffer,"  by  Mr.  Carl 
Schwartz;  "The  Present  Condition  of  the  Patent  Law."  by 


Mr.  Edwin  J.  Prindle;  "Cost  of  Upkeep  of  Horse-Drawn 
Against  Electric  Vehicles,"  by  Mr.  W.  R.  Metz. 

*  *     * 

Electric  Club  Is  Guest  of  Chicago  Telephone  Com- 
pany.— About  200  members  of  the  Electric  Club  of  Chi- 
cago were  the  guests  of  the  Chicago  Telephone  Company 
at  a  luncheon  served  in  the  company's  new  building  on 
May  1.  Mr.  H.  M.  Webber,  who  is  claim  agent  for  the 
telephone  company  and  who  is  also  one  of  the  managers  of 
the  Electric  Club,  presided  at  the  meeting.  Mr.  B.  E. 
Sunny,  president  of  the  Chicago  Telephone  Company, 
spoke  of  the  intimate  connection  which  exists  between  the 
public  and  the  telephone  company.  Concerning  the  growth 
of  the  Bell  telephone  business  in  Chicago,  Mr.  Sunny  said 
that  in  five  years  there  has  been  an  increase  of  94  per  cent 
in  subscribers  and  62  per  cent  in  traffic.  Mr.  George  C. 
Keech,  president  of  the  club,  spoke  briefly,  and  Mr.  H.  E. 
Niesz  called  for  three  cheers  for  the  company,  which  were 
given  with  a  will.  Following  the  luncheon,  the  visitors 
were  taken  through  the  building,"  employees  of  the  com- 
pany acting  as  guides.  The  method  of  handling  local  and 
long-distance  calls  was  explained,  and  the  interesting  and 
intricate  processes  of  a  modern  telephone  exchange  were 

described. 

*  *     * 

Los  Angeles  Section,  A.  I.  E.  E. — On  April  22  the  Los 
Angeles  Section  of  the  A.  I.  E.  E.  held  a  meeting  at  which 
Mr.  Lee  Hagood,  of  the  Oro  Electric  Corporation,  San 
Francisco,  Cal.,  presented  a  paper  on  "Transmission  Lines 
and  Synchronous  Condensers."  Mr.  Hagood  gave  a  syn- 
opsis of  the  conditions  of  the  electric  operation  of  the 
Utica  (N.  Y.)  Gas  &  Electric  Company  before  and  after 
the  introduction  of  synchronous  condensers.  This  system 
operates  at  22,000  volts  and  contains  several  generating 
stations  and  several  centers  of  distribution.  The  speaker 
then  outlined  the  design  of  a  100,000-volt  transmission  line 
154  miles  in  length  carrying  a  maximum  of  40,000  kva. 
Mr.  Hagood  suggested  several  short  cuts  which  will  save 
some  labor  in  the  tedious  process  of  analyzing  the  condi- 
tion of  operation  of  a  transmission  line.  The  paper  was 
discussed  by  Messrs.  George  A.  Damon,  R.  W.  Sorenson, 
Ralph  Bennett,  H.  A.  Barre  and  Budd  Frandenfield.  Pro- 
fessor Sorenson  will  be  the  speaker  at  the  next  meeting. 
Plans  have  been  completed  for  two  excursions,  one  to  the 
Long  Beach  plant  of  the  Southern  California  Edison  Com- 
pany and  the  other  to  the  Big  Creek  substation  of  the 
Pacific  Light  &  Power  Corporation. 

*  *     * 

Activities  of  the  Philadelphia  Electric  Company's 
Section,  N.  E.  L.  A. — At  a  recent  meeting  of  the  Philadel- 
phia Electric  Company's  Section  of  the  N.  E.  L.  A.,  held 
in  the  Frankin  Institute,  an  address  on  the  subject  of 
"Aptitude  Plus  Application"  was  delivered  by  Mr.  Leslie 
M.  Shaw,  formerly  Secretary  of  the  United  States  Treas- 
ury and  Governor  of  Iowa.  At  the  most  successful  meet- 
ing which  the  meter  department  branch  has  had  during  the 
vear  Mr.  Louis  C.  Smith  performed  a  number  of  experi- 
ments demonstrating  some  of  the  peculiarities  of  high-fre- 
quency currents.  A  paper  on  "Certain  Features  of  Under- 
ground Line  Construction,"  by  Mr.  J.  W.  Sylvester,  and  a 
paper  on  "Certain  Features  of  Overhead  Line  Construc- 
tion." by  Mr.  Thomas  Sproule,  were  presented  before  the 
engineering  department  branch.  The  total  membership 
of  this  branch  is  now  326.  At  the  meeting  of  the  account- 
ing department  branch  "Coal,  from  Mine  to  Ashes,"  was 
discussed  by  Mr.  Joseph  H.  Nickell,  statistician  for  the 
accounting  department.  The  April  meeting  of  the  com- 
mercial department  branch  was  held  in  conjunction  with 
the  Illuminating  Engineering  Society  and  the  National 
Commercial  Gas  Association.  Mr.  Thomas  W.  Rolph,  of 
the  General  Electric  Company,  read  an  interesting  paper 
entitled  "Industrial  Lighting." 
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Subterranean  Swedish  Generating  Plant 


Hydraulic-electric  jreneratinjr  and  transmission  equip- 
ments of  the  Vesterdalalfven  Power  Company  at 
Mockfjard,  part  of  65,000-hp  interconnected  system 


IN  1894  the  ' jrangesberg  Mining  (  ompany  opened  its  first 
hydroelectric  station  at  Hell  Lake,  ["his  station  was 
one  of  the  first  in  Sweden  built  fo 
of  any  appreciable  amount  of  energy.  1  In  first  in 
tion  had  an  output  of  400  hp  and  at  that  time  it  was  doubted 
if  at  any  time  such  a  "large"  quantit)  oi  power  could  bi 
used  by  the  company.     Howevei  additional 

equipment  was  installed  for  the  generation  ol  300  hp,  and 
the  following  year  a  new  300-hp  station  was  built  at  Enkul- 
len.  In  1898-99  some  of  the  power  in  the  I  ernbo  River 
was  utilized  and  after  extensions  made  in  1904  and  1906 
the  station  on  this  river  had  a  total  rating  of  4000  hp, 
Nevertheless,  more  power  was  needed  at  the  G 
mines,  and  after  several  hydroelectric  projects  had  been  in- 
vestigated and  rejected  the  question  was  solved  through 
the  co-operation  of 
the  Grangesberg- 
Oxelosund  Railwaj 
Company  and  the 
Stora  ECopp 
Bergslags  Compan) 
which  resulted  in 
the  purchase  of  the 
Stop  Rapids  in  West 
Dal  River  near 
Mockfjard,  For  the 
utilization  of  these 
falls  there  wa- 
ll.1  med  1  new  com- 
pany, the  Vester- 
dalalfven (West 
Dal  River  1  Power 
Com  p  a  11  y.  The 
available  power  ag- 
gregated jo.ooo  hp, 
half  of  which  was 
to  be  transmitted 
to     the     mines     of 

1i.il;.       This   plant   was   recent l\    pi;  1   ition 

The  reconstruction  of  the  older   stations  at   Hell   Lake 
and  Enkullen,  now  in  progress,  will  include  the  buildi 
reservoirs   For  storing  water  from  other  sourci 
provide  an  even  and  ample  water  supply    foi    til  stations  at 
all    times. 

In  interconnecting  the  Mockfjard  station  with  the  older 
stations  of   the   Grangesberg    1  md   those  of   the 

Stora     ECopparbergs    Bergslags    >  ompanj     thi 
rating  ot'  the  system  will  be  65, hp. 

Location  of  Plant 

I  In-  Mockfjard  plant  utilizes  the  Stop  Rapids,  which  arc 
about     2.8   miles    long.      A    maximum    discbarge    of 
cu.    ft.    per    second    has    been    observed    during    period 
Roods,  but  this  is  reduced  during  three  months  of  the  year 

to    1000   CU,    ft.   and    is   known    to   have    been    as    low 

cu.    ft.     The  part  of  the  rapids  now  developed  has  a   head 

of  78.1   ft.,  but  whenever  it  is  considered  advisable  1 

Crease   this   head   a   very    material    addition    can    be   bad   by 

making  use  of  the  rapids  which  are  found  above  the  present 

dam. 

The  dam  is  built  on  bedrock  with  steel  and  concrete  piers 


fCH      \\  n 


Aitb  steel  plati  -  on  thi  I  he  spillway 

crest    1.  ;:,    ft.     There   are   sixty-four 

nng  in  removable  steel  guides,  providing 
large  opening-  for  removal  of  debris,  four  steel  headgates, 
,  which  is  19.7  ft.  wide  and 
/ontally  into  two  parts. 
Through  the  sluicegate  provision   is  made    for  discharge 
raining  the  pool  for  repairs  of  the 
dam  and  the  screi  ns,      I  he  reason  for  parting  this  gate  in 
halves  is  to  avoid  a  large  superstructure  and  to  make  avail- 
able the  use  of  the  lower  part  of  the  gate  for  regulating  the 
water  level,  this  part  al  tree   from   ice.  even  at 

very  low  temperatures.     All   gates  may  1  ither 

by  hand  or  by  electric  m 

There   is  connected   with   the  dam  a  6500-ft.  long  steel 

flume     for     logging, 

having     a     capacity 

0  ft.  of  tim- 

Pro- 

a  1  s  o 

made    I 

way  and  eel  ladders. 

Generating    Plani 

The    wheel   cham- 
into 

steel  lining,  back- 
filled with  concrete, 
and  arc  of  a  cylin- 
drical  - 

meter.  Four 
-inner  I'ran- 
■ 

hp  at 
arc 

zontal      p 

Two    whei  tailrace    tunnel. 

1  hese  tunni 

sip   ft.  1  from 

the  turbines  thei 

cu.  yd       I  h( 

■led  with   vertical   shafts,   the  object  ■vent 

that  this  arr  u  torily. 

wall    between    tl  t    room    and    the    » 

chamber  has  a   minimum   thi. 

mainly    of    the    natural    rock     formation.      The    gem - 
room   is    ;i    ft  ft.   long.      It   has   an   arched 

reinfoi  f.      The    maximum   height    of   the 

room   is   29.5    ft. 

Vn   inclined   tunnel   serves   as   a   communication  be 
the    subterranean  room    and    the    transformer 

house.      In   ■  -  tunnel  there  arc  due- 

cables  and  fresh  air.     The  tunnels  and  tin  lined 

with   reinforced   concrete. 

From  the  wheel  chambers  steel  tubes.  4.26  ft.  in  diameter 
and   backfilled   with   concrete,   lead  through   the   rock   into 
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the  generator  room.  Through  these  tubes,  the  diameters 
of  which  have  been  made  as  small  as  possible  in  order  to 
preserve  the  rock,  are  taken  the  turbine  and  rocker  ring 
shafts,  spaced  2.5  ft.  center  to  center.  This  single  rocker 
ring  shaft  is  in  the  wheel  chamber  parted  in  two  shafts 
placed  diametrically  opposite  each  other  along  the  turbine. 


FIG.    2 LOCATION    OF    MOCKFJARD    DEVELOPMENT 

The  governors  are  belt-driven  from  the  turbine  shafts 
and  all  parts  are  mounted  on  the  same  bedplate.  They  are 
provided  with  hydraulically  and  mechanically  operated 
hand-controlled,  gate-setting  devices.  Small  electric  mo- 
tors, controlled  from  the  switchboard,  are  provided  for 
synchronizing   the   units. 

The  generating  equipment  consists  of  four  4500-kva, 
6600-volt,  three-phase  units  operating  at  225  r.p.m.  and  60 
cycles.  They  are  totally  inclosed  and  provided  with  intake 
and  outlet  for  cooling  air.  The  warm  air,  liberated  from 
the  top  of  the  generators,  rises  through  a  vertical  shaft  to 
the   pump   and   fan   house   directly   above,   whence   in   the 


the  field  coils  and  the  slip-rings  are  carried  in  a  slot  along 
the  shaft.  In  tests  made  by  the  Elektriska  Profnings- 
anstalten,  Stockholm,  the  efficiency  values  shown  in  the 
accompanying  table  were  obtained. 

Switch  and  Transformer  House 

The  switch  house  contains  all  the  transformers  and  the 
switch  gear.  The  step-up  transformers  are  divided  into 
two  groups,  each  of  three  single-phase  transformers  placed 
in  separate  fireproof  compartments.  The  transformers  are 
delta-connected  on  the  6600-volt  side  and  star-connected 
on  the  50,000-volt  side.  Each  group  can  carry  continually 
8650  kva,  which  corresponds  to  the  load  of  two  generators. 
A  reserve  transformer  of  the  same  size  is  also  installed. 
All  the  transformers  are  oil-insulated  and  water-cooled. 
The  core  and  the  cooling  coils  are  rigidly  connected  to  the 
tank  cover,  which  makes  it  very  simple  to  remove  the  trans- 
former proper  from  the  tank. 

In  order  to  protect  the  oil  from  expansion  and  moisture 
the  oil  tanks  are  provided  with  expansion  chambers.  Fur- 
ther protection  against  moisture  in  case  the  transformer 
should  stand  unloaded  for  any  length  of  time  has  been  pro- 
vided by  the  installation  of  an  electric-heating  element  eper- 
ated  on  a  low-voltage  circuit.  The  temperature  of  the  oil 
can  be  read  on  thermometers  on  the  switchboard.  The 
transformers  are  also  provided  with  signal  thermometers 
which  sound  an  alarm  in  case  the  temperature  of  the  oil  or 
the  cooling  water  should  rise  above  a  certain  predetermined 
value. 

According  to  tests,  the  percentage  efficiency  of  the  trans- 
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FIG.    3 DETAILS    OF    DAM 


winter  it  is  distributed  for  heating  of  switch  house  and  also 
for  heating  the  ice  racks.  For  the  air  intake  is  provided  a 
small  tower  on  the  switch  house.  The  air  enters  through 
double  screens  and  is  conducted  through  the  main  tunnel 
to  channels  in  the  generating-room  floor,  the  latter  termi- 
nating in  the  pits  under  the  generators. 

The  temperature  rise  of  the  air  in  passing  through  the 
generator  once  is  only  from  20  deg.  to  30  deg.,  depending 
upon  the  amount  of  air  passing  and  the  load  on  the  ma- 

TABLE   I GENERATOR  EFFICIENCY  IN   PER   CENT 


3500' 
2800' 
1400' 


1.0  Power  Factor 


0.8  Power  Factor 


95.9 
95.3 
92.1 


94.5 
94.2 
91.3 


chine.  In  the  cold  climate  of  Sweden,  where  a  very  low 
temperature  is  commonly  experienced  in  the  winter,  this 
temperature  rise  would  be  insufficient  for  heating  purposes. 
On  this  account  arrangements  have  been  made  for  passing 
the  air  through  the  generators  several  times,  thereby  bring- 
ing the  temperature  up  to  such  value  as  to  make  the  air 
useful  for  heating  purposes.  Tests  seem  to  indicate  that 
these  arrangements  will  work  out  very  satisfactorily  under 
all  outside-temperature  conditions. 

Stator  and  bearings  rest  on  one  solid  bedplate.  The 
bearings  are  water-cooled  and  are  of  such  size  and  propor- 
tions that  the  temperature  rise  is  only  about  40  deg.  with- 
out artificial  cooling.  The  slip-rings  are  mounted  outside 
the  commutator  of  the  exciter,  and  the  connections  between 


former  groups  at  unity  power-factor  has  proved  to  be  as 
follows:  At  8650  kva  per  group,  99.02;  at  6500  kva  per 
group,  98.95;  at  4325  kva  per  group,  98.75;  at  2165  kva  per 
group,  97.85. 


FIG. 


-TURBINE     GOVERNOR 


In  the  generating  station  there  is  only  one  disconnecting 
switch  at  each  generator  terminal  and  one  similar  switch 
for  the  neutral,  the  latter  being  grounded  through  a  com- 
mon neutral  resistance  calculated  for  two  and  one-half 
times  the  normal  rating  of  one  generator  under  thirty 
seconds. 
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1  he  conductors  from  the  generators  consists  of  iron- 
covered  lead  cables  placed  in  separate  channels  in  the 
tunnel  between  the  generating  room  and  the  switch  house. 
The  switch  arrangement  for  the  6000-volt  equipment  is 
grouped  in  a  so-called  ring  system  consisting  of  bare  cop- 
per buses  placed  on  insulators,  separated  by  partitions  and 


field    coils    with    onl;  :,eter 

I  he  exciters  receive  their  field  current  from  a  direct- 
current  unit  whi'  th  a  storage 
battery.  In  this  manner  the  exciter  field  currents  are  in- 
dependent of  the  speed  and  voltage  variations  of  other 
niacin. 


FIG.     5 INTERIOR    OF    SUISTERRANEAN    GENERATING    ROOM 

protected  by  doors  of  perforated  sheet  iron.  The  colli 
busbars  are  divided  into  six  sections,  one  for  each  generator 
and  one  for  each  transformer  group,  barb  generate! 
circuit  is  provided  with  an  automatic  circuit  breaker,  a 
disconnecting  switch,  a  wattmeter,  a  watt-hour  meter,  one 
ammeter  in  each  phase  lead  in  the  field 


7 — PART    OF    1  1UH    ROOM 

Installed  in  a  separate  room  in  th<  -witch  house  arc  a 
75-kw  motor-generator  and  tation  transformer 

For  the  operation  of  a  number  of  three-phase  auxiliary 
motors  driving  fans,  pumps  for  water  and  oil,  cranes,  gates, 
etc. 

The  6000-voll  buses  an   connected  through  disconnecting 


FIG     6 


circuit      1 1>  the  6000-volt  buses  are  also  connected  watt- 
hour  meters  which  register  the  total  energy  generate 
the  units.     There  are  also  installed  recording  volte 
phase  meters  and    frequency  meters.     The  bus  system  is 
provided   with   water-spray   protecting   apparatus, 
Tin-   exciters    in  mnected    to   the    generator 


switch 

mm  copper 

itches 

the  bui  These  buses  are 

uiing   arresters,   static   earth 
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indicators  and  condensers.  From  the  6000-volt  system  a 
tap  is  made  for  the  station  transformer  previously  men- 
tioned, and  another  tap  is  provided  for  future  needs. 

The  two  main  lines  of  the  50,000-volt  system  are  pro- 
vided with  automatic  oil  circuit-breakers,  one  ammeter  in 
each  phase  lead,  induction  coils  of  flat  and  hour-glass  types 


In  the  same  room  there  is  an  ordinary  upright  switch- 
board with  panels  for  the  outgoing  6000-volt  lines,  for  the 
direct-current  generator  and  storage  battery  circuits,  and 
one  panel  for  the  recording  voltmeters,  phase  meter  and 
frequency  meter  on  the  6000-volt  system.  On  this  panel 
are  also  mounted  the  thermometers   for   the  transformers. 


PLAN    OF    GENERATING    ROOM    AMD    SWITCH    HOUSE    AND    CROSS-SECTION    OF    SWITCH     HOUSE 


and  double  horn-gaps  with  oil  and  running-water  resistors. 
Each  line  has  connections  for  series  and  shunt  transform- 
ers for  the  watt-hour  meters. 

The  switch  room  is  located  on  the  second  floor  of  the 
switch  house,  and  from  this  room  there  is  complete  control 
of  the  whole  station  with  the  exception  of  the  hand-oper- 
ated turbine  control.  All  the  previously  mentioned  instru- 
ments are  mounted  on  a  benchboard  which  is  divided  into 
panels  for  the  generators,  transformer  groups  and  out- 
going 50,000-volt  lines.  It  also  contains  the  remote-con- 
trol apparatus  for  the  circuit-breakers,  with  red  and  green 
signal  lamps. 

In  the  desk  are  inlaid  miniature  copper  buses  giving  a 
diagram  of  the  connections  with  miniature  disconnecting 
switches  and  circuit-breakers  which  are  controlled  by  the 
operating  switches.  The  exciters  are  also  controlled  from 
this  desk. 

Orders   from   the   switch   rooms   to   the   operators   in   the 


From  this  board  are  also  controlled  the  lamps  and  all 
direct-current  motors  which  must  be  in  service  when  the 
generator  equipment  is  not  operating. 

Particular  attention  has  been  paid  to  the  circuit-breakers, 
which  have  been  designed  to  open  the  heaviest  short-cir- 
cuits which  possibly  could  occur.  All  the  circuit-breakers 
are  placed  in  compartments  with  partitions  between  each 
phase  and  with  a  top  cover  consisting  of  a  molded  plate. 
For  the  convenient  removal  of  the  oil  tanks  the  smaller 
circuit-breakers  have  been  provided  with  removable  levers 
and  the  larger  ones  with  permanent  hoisting  equipments. 
All  the  circuit-breakers  are  remotely  controlled  through 
solenoids  and  provided  with  trip  relays. 

The  circuit-breakers  for  transformers  and  the  outgoing 
50,000-volt  lines  are  provided  with  so-called  charging  re- 
sistors by  means  of  which  the  gradual  charging  of  the  line 
and  transformer  is  accomplished. 

The    disconnecting   switches    are    of    heavy    construction 


FIG.     9 600O-V0LT     CIRCUIT-BREAKERS 

power  station  are  given  by  means  of  lamp  signals  which 
are  repeated  in  the  same  manner  by  the  engine-room  opera- 
tor. The  turbine  regulators  are  operated  electrically  from 
the  desk  as  far  as  the  phase  adjustment  or  the  generators 
is  concerned.  On  a  swftch  column  at  the  center  of  the 
desk  are  mounted  a  synchroscope,  phase  voltmeters  and 
phase-signal  lamps. 


FIG.      I" — SPRAY      AND     RUNNING-WATER      PROTECTIVE     DEVICES 

and  double-pole  type.  Those  placed  in  the  ceiling  are 
provided  with  a  locking  mechanism,  the  unlocking  and 
opening  of  the  switch  being  made  in  one  movement. 

Protection  on  the  50,000-volt  side  is  obtained  through 
choke  coils  and  double  series-connected  horn-gap  lightning 
arresters  with  series  and  shunt  resistors  and  water-spray 
devices.      There    are    one    ordinary    hour-glass-type    choke 
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coil  and  a  number  of  flal  coil  ubmerged  in  oil,  all  con- 
nected  in  series,      ["he     malli  is  of  the  metal- 

resistor  type  in  oil.  It  is  designed  for  a  current  of  5  amp 
and  provided  with  a  safety  device  operating  at  a  tempera- 
ture of  2i_'  deg.  The  larger  horn  --connected 
with  a  running-water  resistor,  the  latter  bi  ,   ted  bj 


FIG,     II        fRAN    F0RM1  R 


varying  the  water  level,  The  water-spraj  devices  for 
50,000  volts  are  of  the  open-spray  type  and  those  lor  6000 
volts  are  of  the  glass-tubi  type,  each  being  designed  for 
0.1  amp.      There-  is  one  ammeter  in  each  phase,  normall) 


to    the    t  r .  1  •  ■  'iner    oil    can    be 

pumped  to  anothi  irmers  may 
be  emptied  through  another  piping  system  if  this  should 
prove  desirable. 

For   transportation    1  material    to   the 

subterraneai  n  inclined  railway 

li  the  tunnel.     Direct  current  is  en  ;                   opera- 

ol  the  ear-,  winch  an-  controlled  from  both  terminals 

and  also  by  push-buttons  in  thi 

From    Mockfjard    '-:  ■ 


FIG.    13 — STRAIN     \\ 


\    IK  \ ME    TOW  s   \HK\  Kl     IIM 


lines  to  Gi  nd   Domnarfvet   respectively.     The 

r  is  30  miles  long   with   a  double  circuit 
circ.  mil  conductors  of  six-stranded  copper  with  hemp 
ors  maile  by  the  Rorstrand  Company 


1  j — IT  I       llll.l 


; 


short  circuited  through  a  disconnecting  switch  which  is 
opened  onl)  for  mi  tet 

All   50,000-volt   and  6000  nductors  are  placed   in 

fire-proof  compartments  with  iron  doors  and  other  wiring 
is  e.uried  m  pipes  I  he  transformer  oil  is  boiled  and 
filtered  in  a  room  especially  equipped  for  this  purpose  and 
the  oil  is  pumped  from  the  clean  1  ink  directly 


for  11 

intermediate 

■circ    mil  ci 
by   Elektrisl 
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The  Domnarfvet  transmission  line  is  about  20  miles  long 
and  consists  of  three  seven-stranded  aluminum  cables  of 
approximately  120,000-circ.  mil  cross-section.  The  towers 
are  made  of  wooden  poles  46  ft.  long  and  9  in.  in  diameter, 
placed  inverted  on  concrete  foundations.  The  average  span 
is  about  540  ft.  and  the  maximum  nearly  900  ft. 

On  the  Grangesberg  line  there  are  two  substations,  at 


FIG.    15 DISCONNECTING    SWITCH    FOR    CEILING    MOUNTING 

Nyhammar  and  Grangesberg.  The  former  has  two  48,000- 
to-2o,ooo-volt  oil-cooled  transformers  and  is  equipped  with 
lightning     arresters,     circuit-breakers     and     disconnecting 

TABLE     II COST    OF    ENTIRE    DEVELOPMENT 


$223,640 

17,240 

478,980 
102.320 

Generating  room  and  switch  house 

Machinery : 

Turbines    and    governors 

...   $31,720 

Transformers     

28,290 

42.360 

Distribution  system: 

Grangesberg-Mockfjard 

$112,860 

21,270 

5,310 

.  .    113,530 

Overhead  charges,  interest,  etc 



252,970 

$1,241,970 

Cost     per    horse-powei 

$62.10 

switches  of  the  same  type  as  those  used  at  the  main  sta- 
tions. The  Grangesberg  substation  has  four  single-phase 
transformers,  one  being  a  reserve  unit,  all  of  the  type  used 
in  the  main  station  but  connected  for  a  secondary  pressure 
of  8500  volts.  The  protective  devices  in  this  station  are 
similar  to  those  in  the  main  station. 

The  entire  electrical  equipment  of  this  system  was  fur- 
nished   and     installed     bv    the     Nva     Forenade     Elektriska 


Development   of  a   New   Quartz-Tube  Mercury 
Arc  Lamp 

By  E.  Weintraub 

In  the  development  of  the  mercury-arc  lamp  there  has 
been  a  curious  co-operation  between  German  and  Ameri- 
can inventors  and  investigators.  Several  times  the  devel- 
opment has  been  carried  up  to  a  certain  point  in  one  of 
the  two  countries  and  has  then  been  taken  up  in  the  other 
and  another  progressive  step  added  to  the  work. 

The  first  theoretical  investigations  of  the  mercury  arc 
in  an  exhausted  space  and  of  its  application  to  laboratory 
purposes  were  made  in  Germany  by  Arons.  Important 
work  was  then  done  in  this  country  which  led  to  the  in- 
vention of  a  number  of  commercial  forms  of  the  mercury- 
arc  lamp  and  also  to  the  invention  and  commercial  devel- 
opment of  the  mercury-arc  rectifier  by  Hewitt  and  Wein- 
traub. The  scene  of  activities  was  then  transferred  to 
Germany,  and  there  was  designed  by  Kuch  a  high-pressure 
mercury-arc  quartz-tube  lamp  which  has  found  quite  ex- 
tensive use  on  the  Continent. 

The  present  article  describes  the  development  of  a  new 
type  of  quartz-tube  mercury-arc  lamp,  which  represents  a 
considerable  step  toward  perfecting  that  type  of  illumi- 
nant. 

The  beneficial  results  which  it  is  expected  will  accrue 
from  this  advancement  are  as  follows :  The  lamp  is  sim- 
pler, more  efficient  and  can  be  more  cheaply  manufactured. 
It  is  applicable  to  direct  current  and  alternating  current 
and  to  multiple  and  series  circuits.  The  possibilities 
opened  are  large,  and  work  is  progressing  along  different 
lines.  The  time  for  a  detailed  description  is  not  yet  at 
hand. 

The  Tungsten    Seal 

The  new  development  had  its  beginning  in  the  efforts 
which  were  made  to  do  away  with  the  ground  joints  used 
in  the  previous  types  of  lamps  for  the  introduction  of  the 
energy.  The  difficulty  of  sealing  a  metal  into  quartz  is  due 
to  the  high  temperature  at  which  the  quartz  melts  and  to 
the  difference  in  coefficients  of  expansion  of  quartz  and 
metal.  The  coefficient  of  expansion  of  quartz  is  approxi- 
mately 0.5  X  10~6.  ail<l  that  of  platinum  is  about  9  X  I0~"- 
the  difference  being  enormous. 

In  comparing  the  coefficients  of  expansion  of  different 
metals  it  was  noticed  that  the  coefficient  of  expansion  of 
metals  diminishes  as  the  melting  point  rises.  The  metal, 
therefore,  which  would  have  the  lowest  coefficient  of  ex- 
pansion would  be  the  one  with  the  highest  melting  point, 
and  it  was  expected  that  tungsten  and  molybdenum  would 
be  the  two  metals  with  the  smallest  coefficient  of  expansion 


•—- 

.._. 

1  — Mi!  II)    ANODE 


2 — -TUNGSTEN    SEAL 


-THE    LAMP    COMPLETE 


Aktiebolaget,  Ludvika,  after  designs  of  the  Elektriska 
Profningsanstalten,  Stockholm.  The  turbines  were  made 
by  Aktiebolaget  Finnshyttan,  Sweden. 

For  the  information  contained  in  this  article  and  for  the 
photographs  illustrating  same  we  are  indebted  to  Mr.  Sven 
L:son  Depken.  chief  engineer  of  the  Nya  Forenade 
Aktiebolaget. 


\  measurement  of  the  coefficient  of  expansion  of  tungsten 
and  molybdenum  showed  it  to  be  about  3.5  X  I0  ~6-  Tne 
difference  between  this  expansion  coefficient  and  that  of 
quartz  is  three  units  instead  of  eight  and  one-half  in  the 
case  of  platinum.  The  difference,-  although  considerably 
reduced,   was    found   to   be   still   too   great    for  direct   seal- 
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A  glass  with  a  high  melting  point  and  a  coefficient  of 
expansion  equal  to  3.5X10""  was  then  sought.  A  boro- 
silicate  glass  was  found  to  answer  perfectly,  an<l  tests 
have  shown  thai  this  glass  "wets"  and  adheres  to  tungsten 
in  such  manner  that  a  seal  between  it  and  tungsten  wire  is 
vacuum-tight  and  is  not  only  equal  but  superior  in  many 
respects  to  the  usual  seal  between  platinum  and  lead  glass. 


t 1      LAMP    WITH    VERTICA1     BULB    POS    'Jnai:iiv 

On  account  of  the  higher  electrical  and  thermal  conduc- 
tivity of  tungsten  as  compared  i"  platinum  at  least  three 
times  the  current  value  can  be  introduced  through  the 
same  cross-section.  The  higher  melting  point  of  the  glass 
and  the  lower  coefficient  of  expansion  make  possible  higher 
temperatures  without  leakage.  Moreover,  this  seal  is  con- 
siderably cheaper,  which  is  a  point  of  great  importance 
when  heavy  currents  arc  to  be  introduced.  The  Ic 
panion  glass  is  joined  to  the  quartz  by  means  of  a  "graded 
seal"  consisting  of  a  number  of  glasses  of  vai 
cients  of  expansion. 

Thus  a   new   method  of   sealing   electrodes   into   exhausted 

vessels  was  found.  It  is  thought  that  this  method  of  scal- 
ing will  change  the  methods  oi  introducing  current  into 
exhausted  apparatus,  such  as  rectifiers,  incandescent  lamps. 

X-ray   tubes   and   the   like. 

The  Solid  Anode 

l'he  introduction  "I  the  tungsten  seal  and  of  the 
"graded  seal"  lias  dispensed  with  the  necessity  of  the 
ground  joint  found  on  the  old  type  oi  quartz-tube  lamp 
and  with   thi  "t   the  Ih.tn  irts  used   in 

these  joints,  eliminating  thereby  a  source  leak- 

age uid  vacuum  deterioration.  In  addition  it  has  led  to 
the  use  of  a  solid  anode. 

In  the  type  of  quartz-tube  lamp  on  the  market  at  pres- 
ent   both    electrodes    consist    of    mercury.      The    mercury 


PIG.     5      220-V01   1     DIRE!   1    CURRENT    MU1  HPLI     1    ' 

e  number  of  disadvantages.  The  volatili- 
zation of  the  mercurj  of  the  anode  needlessly  increases 
the  vapor  pressure  in  the  tube.  The  inciciirv  at  the  anode 
volatilizes  faster  than  the  mercury  at  the  cathode,  and  in 
order   to   counterbalance   this   heat-dissipating    devices    in 

the    form    of    metallic    vanes    had    tO  ilaced    on    the    two 

reservoirs,  or  else  a  large  condensing  bulb  had  to  be  used 


near  the  anodi  bad   to  be  made  large 

•  a  the  vanes, 
which   increased   the   cost   111   quartz.   iai,or.   etc.,   and 
the  tube  a   clumsy   appearance.     In    sh,,rt   tubes   for 
volt   operation    tb.     reservoii  obstruct    the 

light. 

use  of  the  seal  as  described,  while  perfectly  com- 
patible with  the  use  of  two  mercury  electrodes,  naturally 
leads  to  the  use  of  a  solid  anode,  especially  as  the  tin 
seal  is  almost  impervious  to  high  temperatures.     Balancing 
of  the  tion  at  the  I  •  u  be- 

comes unnei  ting  devices  disappear, 

and  the  lamp  is  simplified  in  d< 

One    difficulty  when    an    attempt    is 

made  to   use   a    solid   anode,   namely,   the  disintegration   of 
the  anode  and  thi  blackening  of  the  tube.     I  hi- 

dimculty   is   more   pronounced    in    a   quartz-tube   lamp  than 
in  a  glass-tube  lamp,  bi  I  the  high-tempera- 

ture and 

renders    the    effect    more    harmful.      The    development    of 
forged   ductile   tungsten   by   the   General    Electric   Con; 
has  brought  to  thi  for  this  trouble      Tung- 

•  11-ion.  and  if  special  pi  1 

the  quartz 
tube   lamp   without   causing  blackening. 

The  tungsten   seal   and   the  tungsten  anode  can  be  made 

of   one    piece    of    metal    and    t!  in   thus   be   scaled 

tly   into  the   tube  tit   form  of 

anode  and    I  the  graded 

seal. 

Design   of  tiil   La  mi 

After    these    preliminaries    the    design    of    the    lamp    as 
shown  in  Fig.   t,  will  be  understood.     The  tube  has  a  length 


VTINC  CURR1 

ling    on    tie  which    the    lamp 

The   1 I  one   end   1-    sealc  •:    in    I  ■ 

-mall   mer- 
it-  with   a   graded   tungsl 
:;i  mercury   is  included   111  the  lube  to   form  on 
tilting  a  continuous  bri 

so   that   when   the  tube  drops   back  .rtcd.      The 

cathode  pi  ol  1-  d  :  iiat  the  arc 

isly    whether   the   tube   is   cold  or   hot. 
featui 
in    th(  The   small   mere. 

being  restricted  to  the  luminous  tul 

lamp-. 

le  same  time  the 
abseni  ng  bulbs  mi 

■ 

l'he   unit 
an   emf  oi    ! 

about  .;  gth  of  the  whole  I 

in  exc  ■'•<   multiple 

lamp  the  followil  .  rVattS  at  I 

whole    lanr 
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candle-power,  630;  watts  per  mean  spherical  candle- 
power,  0.7. 

Fit;.  4  shows  another  type  of  construction,  having  a 
vertical  bulb  for  the  mercury  container.  This  construc- 
tion is  also  applicable  to  all  the  other  types  of  lamps  de- 
scribed later. 

The  220-volt  direct-current  multiple  lamp  is  represented 
by  Fig.  5.  It  differs  from  the  previous  type  in  that  it  has 
a  greater  length  (7  in.)  of  the  luminous  arc.  The  over- 
all dimension  is  about  9  in.  The  unit  developed  at  present 
operates  at  from  3.5  amp  to  4  amp  with  a  potential  of  170 
volts  applied  across  the  arc.  The  following  data  are  ob- 
tained from  its  operation:  Watts  at  the  arc,  680;  watt^ 
at  the  lamp,  880;  mean  spherical  candle-power,  1600;  watts 
per  mean  spherical  candle-power,  0.55. 

By  a  slight  modification  of  the  design  it  is  possible  to 
produce  lamps  for  other  voltages  and  for  smaller  or  larger 
current  values — that  is,  of  smaller  or  larger  power  input. 
For  smaller  power  inputs  the  efficiency  of  the  lamp  is  de- 
creased to  some  extent. 

Alternating-Current  Lamp 

The  simplification  in  design  and  the  reduction  in  manu- 
facturing cost  both  with  regard  to  quartz  and  labor  are 
especially  noticeable  in 
the  alternating  -  current 
lamp  shown  in  Fig.  6. 
This  lamp  is  built  on  the 
principle  of  the  rectifier. 
Mr.  Standerwick,  of  the 
General  Electric  Com- 
pany, has  designed  a  small 
auto-transformer  with  the 
result  that  neither  in  the 
mechanism  nor  in  the 
operation  is  this  lamp 
much  more  complicated 
than  the  direct-current 
lamp.  Its  efficiency  is 
higher  than  that  of  the 
direct-current  lamp  at  the 
same  watt  input  because 
the  loss  is  smaller  in  the 
auto-transformer  and  re- 
actor than  in  the  steady- 
ing resistor  of  the  direct- 
current   lamp. 

Lamps    for    Series    Cir- 
cuits 

Up  to  the  present  the 
quartz-tube  mercury-arc 
lamp  was  not  available 
for  series  circuits.  The 
lamp  as  described  above  is,  however,  capable  of  operating 
in  series  circuits.  The  efficiency  of  the  series  lamp  is  nearly 
50  per  cent  higher  for  a  given  watt  input  than  that  of  the 
multiple  lamp.  For  a  unit  of  600  watts  or  700  watts  on  a 
series  circuit  the  very  excellent  specific  consumption  of 
O.35   watt   per  mean   spherical  candle-power   is  obtained. 

The  type  of  quartz-tube  lamp  described  herein  adapts 
itself  well  to  the  construction  of  a  vertical  lighting  unit 
suitable  for  ornamental  lighting.  \\  11I1  the  vertical  lamp 
shown  in  Fig.  7  better  light  distribution  has  been  obtained. 
A  vertical  type  of  lamp  with  series  solenoid  mechanism  is 
an  entirely  new  departure  in  the  design  of  quartz-tube 
mercury-vapor  arc  lamps. 

Idle  writer  finds  it  a  pleasure  to  acknowledge  the 
I  nice  offered  in  this  work  by  Mr.  Standerwick  on 
the  design  of  different  mechanisms  and  by  Messrs.  Craw- 
ford and  Devers  on  the  design  of  the  lamp  itself,  as  well 
as  by  Messrs.  Greiner  and  Wayringer,  expert  quartz 
blowers. 


Flo.     7 — vertical     quartz- 
tube  lamp 


Prevention  of  Accidents  in  Central  Stations 

Prompted  by  the  magnificent  humanitarian  reports  of  the 
public  policy  committee  of  the  National  Electric  Light 
Association,  or  spurred  to  action  by  purely  selfish  motives, 
there  appears  to  be  a  manifest  movement  in  the  central- 
station  industry  toward  the  conservation  of  human  life  and 
the    amelioration    of    human    sufferings.      It    is    worthy    of 


I  ■  .||.  <,  y^--; 
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FIG.    I — less   dangerous  type  of   manhole  and   warning 
tags  on  switchboard 

note  and  a  fact  of  which  the  electrical  industry  might  well 
be  proud  that  the  electric  light  companies  of  the  country 
are  foremost  in  this  movement  of  uplift  and  consideration 
for  the  welfare  of  the  employee.  The  movement  may  be 
said  to  have  had  its  rise  with  the  gradual  introduction  of 
alternating  currents  and  the  higher  potentials  incident 
thereto,  but  it  has  been  only  within  the  past  few  years  that 
it  has  made  itself  felt.  In  a  great  many  instances  it  has 
even  gone  beyond  the  accident  prevention  stage  and  broad- 
ened into  schemes  for  profit-sharing,  investment  funds,  pen- 
sions, etc.  However,  it  is  not  the  purpose  here  to  consider 
the  latter  phases  of  the  situation,  but  rather  to  treat  of  the 


FIG.    2 DANGER    FLAGS   AT    MANHOLE   AND    ASBESTOS    COVERING 

TO    PROTECT   WORKMAN 

practice  of  one  company  which  has  been  foremost  in  the 
movement  of  accident  prevention.  An  account  of  the  work 
of  this  corporation,  the  New  York  Edison  Company,  cannot 
but  be  of  interest,  for  in  recognition  of  its  fight  against 
accidents  the  American  Museum  of  Safety  recently  awarded 
to  it  the  gold  medal  instituted  by  the  Travelers'  Insurance 
( ompany. 
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Until  ten  years  ago  the  employees  of  the  New  York 
Edison  Company  had  been  accustomed  to  handle  dynamo 
switchboards,  underground  conductors  and  electrical  ap- 
paratus of  all  kinds  carrying  electrical  currents  of  low 
potential  which  could  be  touched  with  impunity,  and  it  was 
necessary  only  to  guard  against  short-circuits  caused  by 
wrong    connections    or    by    breakdowns    of    the    apparatus. 


self.      This  the  compan)  natic, 

practical   way  as  a  part  of  its  ordinary  business  routine. 
injured  em p  ir  physicians 

in  the  employ  of  the  company,  and  the  patient  remains  under 
medical  treatment  until  such  time  as  he  has  full 
from  his  injury.     In  th<  the  employee  is  c 

under  full  pa)  on  the  disability  payroll. 


-INSTRUCTION     IN 


Willi  the  introduction  of  high-tension  apparatus,  howi 
carrying  currents  of  higher  potential,  contact  with  which  is 
hazardous,  new  problems  presented  themselves  for  solution, 
and  not  the  bast  important  was  the  protection  of  worl 
against  accidents  due  to  negligence,  overzealousness  or  for- 
get fulness  boi  11  of  previous  long  experience  in  the  handling 
of  apparatus  in  which  the  danger  from  mere  personal  touch 
had  been  eutireh  absent.  An  important  element  in  this 
system  of  protection  is  the  provisii 11    afet)  in  handling 

conductors    above    and    under    ground    and    in    B&feguai 
workmen  against  all  those  innumerable  minor  accidents  and 
personal   injuries  which   are   incidental   to  every   kind   oi 
industrial  operation.     The  treatment  furnished  to  emplo 
injured  in  iis  service  has  been  an  important  feature  of  the 
New  York  Edison  Company's  welfare  work  for  man) 
past. 


With  but  feu  exceptions  the  company  I 
in  escaping  accidents  resulting  in  permanent  injury.     This 

ma)    be  attributed  to  the  protective  devices  with  which  all 
emplo  irrounded  and  also  to  the  prompt 

an  em;  us  when  injured.     In  case  of  fatal 

ill  mortuar)  and  incidental  expenses  are  paid  in  full 
by   thi  iid   a   special   appropriation   is  almost   in- 

variably made  by  the  directors  of  the  company,  the  amount 
ling    mi    the    circumstances    of    tin-   case.      When    the 
injur)  is  of  too  trivial  a  nature  for  a  doctor's  attention,  the 
employi  treatment    from    one   of    the 

company's    medical    cabinets        These    cabinets,    which    are 
equipped  with  such  simple  and  easily  applied  remedii 

have  ted    b)    the  if    the    con.; 

physicians,    are    installed    in  -ation 

•\  ;   but   it   has  been  the  policy  of  the  com- 


FIG,    4       NOTICES    POSTED    IX     RIDER     VVENU1     SUBSTATION 

I  i;i   \  1  \i  1  x      ni     [NJURl 

In  case  of  an  injur)    during  employment,   regardles 
« betlui   the  accident  may  have  been  due  to  negligence  on 
the  part  of  the  employee  01  of  the  company,  it  is  the  com- 

-    earnest    desire    to    return    the    employee   to   work    as 

possible  in  the  same  ]•:<  ition  in  which  he 

was  prior  to  the  accident  and  without  financial  loss  to  him- 
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and  employees  have  been  thoroughly  instructed  in  the  man- 
ner of  operating  this  apparatus.     (See  Fig.  3.) 

There  has  been  no  attempt  to  withhold  from  the  em- 
ployee the  knowledge  that  there  are  certain  advantages 
accruing  to  the  company  from  this  liberal  system  of  treat- 


fig.  7- 


-WORKMAN    USING    SPECIAL    GOGGLES    PROVIDED    BY    THE 
COMPANY 


ment,  the  idea  being  fully  to  inform  the  employee  of  rights 
and  privileges  and  to  deal  with  him  with  entire  frankness 
and  fairness.     In  perfecting  its  system  the  ethical  side  has 


FIG.    8 — RUBBER   MAT,  GUARD  RAIL  AND  SCREENS   ON  ROTARY 
CONVERTERS 

by  no  means  been  lost  sight  of,  and  the  New  York  Edison 
Company's  method  of  compensation  and  treatment  for  in- 
juries received  in  its  service  is  not  only  more  liberal  than 
the  most  advanced  legislation  that  has  been  thus  far  sug- 
gested but  it  has  also  served  as  a  model  after  which  the 


systems  in  use  by  other  companies  engaged  in  the  same 
industry  have  been  patterned.  In  all  the  accidents  that 
occurred  during  the  six  years  from  1906  to  191 1  less  than 
twenty  employees  refused  to  accept  its  method  of  treatment 
and  finally  brought  suit  against  the  company.  The  majority 
of  these  cases  were  dismissed  by  the  courts  upon  their 
merits,  the  remaining  few  being  adjusted  out  of  court. 

Records   of  Accidents 

The  company's  record  of  accidents  embraces  all  kinds, 
however  trivial  or  insignificant,  many  consisting  of  a  super- 
ficial scratch  or  harmless  bruise.  From  1906  to  191 1  in- 
clusive there  was  a  total  of  5552  accidents  of  all  kinds  to 
the  company's  employees,  entailing  an  expenditure  by  the 
company  of  over  $200,000,  an  average  of  $37.22  per  case. 
This  covered  disability  wages,  medical  attendance  and  in- 
cidental expenses.  An  analysis  of  the  accidents  shows  that 
they  resulted  from  the  following  causes: 

Struck  by  falling  bodies  (this  in  99  per  cent  of  the  cases 


NOTICE. 

'  I  'HE  Company  assumes  no  responsibility  whatsoever 
for  treatment  furnished  from  this  cabinet  and  it 
must  be  distinctly  understood  that  any  aid  so  given  is 
merely  as  an  emergency  measure  and  is  preliminary  to 
a  visit  to  the  Company's  physician. 

DIRECTIONS. 

I.— It  is  most  important  that  the  parts  immediately 
surrounding  the  wound  he  thoroughly  cleansed 
with  soap  and  water    Ufurc    making  any   appli- 


2.— Severe,  of  a  general  nature— Carron  Oil  or  Pic- 
ric Acid  Solution— if  the  burn  is  severe  apply  the 
oil  or  solution  liberally  then  bandage  with  gauze 
moistened  with  oil  or  solution. 


tion— apply  rhis  soIutK 
the  body  burned  by  lu 


-  Boric  Acid  Solu- 
?ves  or  any  part  of 

.tic  Alkali. 


4.—  From  Acid  — Bicarbonate  of  Soda— this  may  be 
used  pure  or  dissolved  in  a  little  water  for  burns  of 
the  eyes  or  body  from  acids. 


BURNS 
CUTS 


BLEEDING  7.— Apply  a  clean  piece  of  dry  gauze  over  the  wound 
with  a  rirm  steady  pressure-Do  not  mop  the  wound 
as  it  interferes  with  the  blood  clotting. 

FAINTlNG   8.-Attacks-bathc   the  head   with   cold    water  and 
salts  to  and  fro  under  the  nostrils. 


FIG.     9 FIRST-AID     CHART     POSTED     IN     ALL     STATIONS 

was  the  result  of  the  carelessness  of  fellow-employees 
working  overhead  in  dropping  tools,  bricks,  bolts,  bits  of 
wood  and  material  of  different  kinds),  220,  or  3.96  per 
cent. 

Results  of  falls  while  on  a  level ;  slipping,  sliding  on 
pavement  or  station  floors  and  stumbling  over  something  on 
the  floor,  401,  or  7.21  per  cent. 

Falls  while  on  stairs,  165,  or  2.97  per  cent. 

Falls  from  ladders,  scaffolds,  top  of  boilers,  machinery, 
etc.,  253,  or  4.55  per  cent. 

Injuries  while  moving  or  unloading  material,  568,  or 
10.2  per  cent. 

Struck  by  material  (this  covers  all  kinds  of  bruises, 
knocks,  jammed  fingers  and  injuries  of  a  minor  nature  im- 
possible to  classify  under  any  specific  head),  1089,  or  19.8 
per  cent. 

Material  in  the  eye,  due  to  failure  to  use  special  protect- 
ing glasses  provided  for  the  purpose  (see  Fig.  7),  400,. 
or  7.2  per  cent. 
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Injured  while  operating  ash  car-,  and  working  at  ash  and 
coal  chutes,  getting  the  foot  under  the  wheels  of  the  ash 
cars,  etc.,  72,  or  1.2  per  cent. 

Burns  from  acids,  solder,  compound,  etc.,  usually  due  to 
work  in  street  manholes,  junction  hoxes,  etc.,  184,  or  3.31 
per  cent.  > 

Hums  by  direct  contact,  and  from  steam,  hot   water,  etc. 
(the    result    of    employees    striking    their    arm-    01     hands 
against  the  hot  ironwork  of  furnaces,  boilers,  etc.,  gra 
live-steam  pipes  and  occasionally  getting  hold  of  the  hot 
end  of  a  poker  or  fire  hoe),  234,  or  4.21   pel 

Burns  from  short-circuit  flashes  (the  result  of  making 
improper  or  accidental  connections  while  installing  or  in- 
specting service,  testing  meters,  working  at  service  mains, 
etc.,  while  the  circuit  was  alive),  694,  or   12.5  per  cent. 

Injuries  while  handling  tools  and  working  around  moving 
machinery  of  various  kinds,  400,  or  j.ji    per  cent. 

Punctured  wounds  from  stepping  on  nails,  thru  I  from 
wires,  sharp  material,  etc.  (stepping  on  nails  is  responsible 
for  more  than  50  per  cent  of  this  class  of  accident  1,  378,  or 
6.8  per  cent. 
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Cuts  from  knives,  glass,   jagged  edges  ol  material,  etc., 

413,  or  7.43  per  cent. 

Sprains  and  strains  of  various  kinds,  81,  or  1.46  per  cent. 

Muring  the  past  year  the  company  has  found  il  desirable 
for  statistical  purposes   to  cla  inds," 

of  which  there  were  fifty-two  during  the  year.    Despite  the 
company's  endeavors  to  havi  ry  in- 

jury to  the  doctors,  it  was   found  that  in  many   ca 
neglected  to  carry  out  the  instructions  for  treatment  until 
several  days   later,   when   the  wound   had   become   infected, 
and  in  move  than  one  case  of  this  kind  the  man's  limb  was 
endangered  and  in  1   v  lif<   was  j<  opai 

It  may  be  of  interest  to  note  that  of  the  total  mini' 
accidents  occurring  during  the  -:n  years  only  13  per  cent 
were  from  causes  purely  electrical  and  that  the  greater 
number  of  these  accidents  were  of  a  most  trivial  nature, 
the  result  of  short-circuit  flashes  while  testing  meters, 
wiping  joints,  stripping  armor  from  cable  and  working  on 
low-tension  wires.  With  the  possible  exception  of  one  or 
two  cases  the  employees  did  not  come  in  contact  with  high- 
voltage  current   at   all. 


Regarding  the  responsibility  for  the  accidents  in  ques- 
tion, careful  tabulation  shows  that: 

Eighty-five   per   cent   of   the   total    number   were   directly 
due  to  negligence  or  carelessness  on  the  part  of  the  em- 
Six  per  cent  were  caused  by  the  actions  of  fellow-em- 
ployees. 

Two  per  cent  were  due  to  causes  for  which  outside  con- 
tractors were  responsible. 

In  seven  per  cent  the  company  assumed  responsibility  for 
the  occurrence. 

As  to  the  length  of  the  period  of  disability  resulting 
from  the  accidents  in  question  the  company's  records  are  as 
follows : 

fifty-five  per  cent  suffered  no  absence  from  work  at  all 
except  the  time  consumed  in  getting  to  and  from  the 
doctor. 

re   absent    from  one   day   to   three 
days, 

Nine  per  cent  were  absent  from  four  to  six  days. 
1  n  per  cent  were  absent  from  one  to  two  weeks. 
I  per  cent  were  absent  from  two  to  four  weeks. 

Two  per  cent  were  absent  from  four  to  eight  weeks. 

One  per  cent  were  absent  eight  weeks  or  more. 

It  will  be  evident,  therefore,  that  the  great  bulk  of  the 
accidents  were  of  a  most  trivial  nature,  occurring  from 
circumstances  over  which  the  company  has  but  little  control. 
From  the  data  at  hand  it  would  appear  that  from  75  to  85 
per  cent  of  the  accidents  were  due  directly  or  indirectly  to 
the  employe'  -.  and  these  no  provision  of  pro- 

tective devices  by  the  employer,  no  foresight  or  super- 
vision and  no  operating  rules  or  regulations  would  have 
prevented  or  mitigated.  It  is  also  apparent  that  the  pro- 
vision of  safety  appliances  and  safeguards  is  a  remedy  for 
but  a  small  percentage  of  the  accidents,  and,  important, 
necessary  and  useful  as  the  provision  of  these  may  be.  in 
the  case  of  the  New  York  I'.dison  Company  they  afforded 
only  a  partial  solution  of  the  great  problem  of  accident 
lion.  Thus  a  company  may  install  all  kinds  of  pro- 
tects lo  all  in  its 
power  as  01  1  :,■!  Ii  .  •  r  most  deeply  interested  in  the  health. 
welfare  and  happiness  of  its  employees,  but  it  must  admit 
its  inability  to  accomplish  what  'tains 
proper  appreciation  on  the  part  of  the  worker  of  his  share 
bility  and  duty  in  the  premises.  The  spirit  with 
which  the  New  York  Edison  Company  pursues  this  work 
■  that  of  charity  or  sentiment,  but  that  of  duty  and 
responsibility  to  those  who  have  contributed  so  largely  and 
so  loyally  to  the  success  of  the  central-station  business  in 
New  York  1  i'.v.  The  illusl  th  are 
self-explanatory  and  in  of  the  safety  measures 
which  surround  electrical  apparatus. 


Electrification  <>t'  the  Swedish  Etaibroade 

I  the  line  of  the   E 
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the  government    is  now  planning  the  electrification  oi  the 
trunk    lines    from 
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Central  Station  Management 


Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among  Successful  Utilities 


Loose-Leaf  Meter  Reader's  Book 

A  convenient  loose-leaf  meter  reader's  book  serviceable 
for  a  year  is  in  use  by  the  Clifton  Forge  Public  Service 
Corporation,  which  has  now  become  the  Virginia-Western 
Electric  Company  of  Clifton  Forge,  Va.  A  binder  with 
canvas  cover  and  indexed  alphabetically  holds  enough 
leaves  to  cover  one  entire  district  of  the  three  into  which 
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The  Clifton  Forge  Public  Service  Corporation 
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the  city  is  divided.  The  location  of  the  meter  and  the 
name  of  the  customer  are  typewritten  at  the  top  of  the 
sheet,  and  space  is  provided  for  recording  the  meter  read- 
ings for  twelve  months.  The  meter  reader's  book  is  handed 
to  the  bookkeeper,  who  transfers  the  reading  to  a  "meter 
ticket,"  as  it  is  called,  and  from  the  ticket  to  the  ledger. 
No  bills  are  sent  to  customers,  all  of  whom  are  required 
to  come  to  the  office  of  the  company  to  ascertain  and  pay 
what  is  due.  One  bookkeeper  is  thus  enabled  to  keep  all 
the  retail  accounts  of  the  company.  The  meter  reader 
covers  the  entire  city  in  three  days  and  also  acts  as  gen- 
eral electrician,  superintends  construction  work  on  the 
lines,  all  new  and  old  wiring  work  and  looks  after  com- 
plaints. The  meters  in  Clifton  Forge  are  as  a  rule  located 
on  the  front  or  back  porches  without  any  protection  from 
weather,  there  being  only  about  a  dozen  meters  placed 
within  doors.  The  system  of  keeping  the  meter  records  is. 
of  course,  applicable  only  to  communities  of  less  than  50011 
inhabitants.  Its  chief  merit  aside  from  its  convenience  is 
in  keeping  down  the  cost  of  bookkeeping. 


Electric   Vehicles   in   British   Columbia 

A  campaign  for  the  introduction  of  electric  vehicles  is 
being  conducted  this  spring  in  the  coast  cities  of  British 
Columbia.  More  than  5000  automobiles  of  all  kinds  are 
now  in  use  in  the  Province,  but  hitherto  the  gasoline  car 
has  been  the  prevailing  type,  with  only  a  small  scattering 
of  electric  vehicles.  The  present  energetic  campaign  has, 
however,  brought  the  electric  automobile  before  the  public 
in  a  way  never  before  attained. 

The  1913  campaign  is  intended  to  stimulate  interest  in 
both  pleasure  vehicles  and  commercial  cars.  Nearly  all 
types  of  electric  vehicles  are  already  represented  on  the 
coast  by  agencies  which  for  some  years  past  have  been  sell- 
ing a  small  number  of  cars  annually.  The  introduction  of 
these  pioneer  cars,  with  their  advantages  of  cleanliness,  si- 
lent running,  ease  of  control  and  low  cost  of  maintenance 
and  operation,  has,  of  course,  attracted  local  attention  to  the 
electric  type  of  vehicle  and  has  rendered  the  advance  cam- 
paign which  is  being  carried  on  this  spring  much  easier  than 
it  would  otherwise  have  been.  Accurate  statistics  as  to  the 
number  of  electric  pleasure  cars  in  service  in  Vancouver 
and  Victoria  are  not  available,  but  reports  from  the  agen- 
cies indicate  that  the  total  is  now  worthy  of  note  and  that 
it  will  probably  be  doubled  before  next  season. 

One  firm  in  Vancouver  which  operates  a  garage  has  made 
an  attractive  offer.  This  concern  provides  for  the  garaging 
of  the  car,  charging  of  battery  and  delivering  and  calling 
for  vehicle  daily,  all  for  $30  per  month,  thus  placing  the 
electric  pleasure  vehicle  at  the  service  of  the  owner  at  a 
cost  of  $1  per  day. 

In  the  field  of  electric  trucks,  the  British  Columbia  Elec- 
tric Railway  Company,  Ltd.,  this  year  took  an  agency  for 
the  General  Vehicle  Company  and  has  been  pushing  the 
claims  of  commercial  cars  vigorously.  The  company  itself 
operates  a  fleet  of  five  electric  trucks  in  connection  with  its 
Vancouver  lighting  and  power  service,  and  it  is  probable 
that  this  number  will  be  increased  shortly.     One  3-ton  elec- 


ELECTRIC    VEHICLES    IN    SERVICE    OF    VANCOUVER    CENTRAL 
STATION 

trie  truck  has  been  in  constant  service  in  Vancouver  for 
the  last  seven  years  and  is  to-day  still  giving  perfect  satis- 
faction. In  Victoria  also  a  number  of  electric  trucks  are  in 
use,  and  the  list  will  be  increased  this  season  through  re- 
peat orders  from  both  satisfied  users  and  new  firms  won 
over  by  the  operating  records  shown  by  the  earlier  vehicles. 
Public  charging  stations  are  maintained  by   the  central- 
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station  company,  as  well  as  by  a  number  of  private  firms 
operating  garagi  .  There  are  al  leasl  nine  such  publii 
tions  in  Vancouver  in  addition  to  thi  eight  charging  plugs 
maintained  bj  the  British  '  olumbia  company  at  it-,  various 
substations.  On  Vancouver  Island  then  ari  eight  public 
charging  stations,  operated  in  o  .  .     In 

addition  to  the  1    publii    station  arging  equipments 

are  installed  in  private  garages.    The  Vai  impany 

makes  a  maximum  charge  of  5  cents  per  kw-hr.  for  energj 
fur  charging,  the  amount   bein  -  thi 

consumpt  ion  inci  1  a 

Viewing  the  field  as  a  whole,  the  outlook  for  electric 
vehicli  3  on  the  Pacific  Coast  1-  believed  to  be  excellent.  At 
the  present  time,  on  both  Vancouver  Island  and  the  British 
Columbia  iii.niil.nnl.  thi  public  authorities  an  taking  an 
active  interest  in  the  subject  oi  good  road 
this  campaign  many  miles  of  permanently  paved  street 
planned  for  the  present  season,  radiating  in  every  direction 
from  Vancouvei   and  Victoria.     With  thi  laving 

work  completed  it  is  probable  that  thi   use  of  electrii 
of  the  commercial  and  pleasure  typi  ome  increas- 

ingly popular  throughout  the  district 


Advertising  the  Customers  by  Electric  Sijjns 
Central  stations  do  well  to  practise  what  the)  preach  in 
relation    to   the   use   of   electric    signs   as   well    as   electric 
vehicles,    An  example  of  good  sign  publicity,  fot   both  the 
electric-service  companj  and  an  important  customer,  is  af- 
forded b)    the  display   recentlj    madi    on  the  roof  ol    I 
Milwaukee  Electric  Railway  &  I  ight  l  ompany's  mail 
erating  station  at   Milwaukee      ["he  noteworthy 
this  sign  is  not  in  its  spectacular  effect  but  in  the  construc- 
tive advertising  plan  carried  out.    Similar  ideas  have  been 
embodied  in  the  Commonwealth  I  di  on  Company's  sign  on 
1    Harrison  Street  substation  in  <  hicago  and  bj 
in  other  cities. 

Under  the   four-foot  letters  reading  "The  Electric  Co." 
an   arranged  two  lines  referring  to  some  well-known  con- 
sumer of   the  company's   service.     Every   ten  days   these 
lines  are  changed,  thus  giving  the  consumers  publicity  as 
well  as  keeping  the  central-station  service  in  promini 
Below    the  lettering   is  a  large   white  enameled  arrow  70 
ft,    long   which   points  toward   another   large   ele< 
in   the  shape  of  an    I  .   adverti  ing    the   threi  > 
given  by  the  local  central  station-  "heat,  light  and  power." 


Hie 
lamps, 
Hash    , 


the  11 
sumer 
that    1 

cation 


former  sign  contains   1  00  13-volt,  5  watt  tungsten 

550  of  whnh  are  in  the  arrow   .done      I'hc  letters 

it   a   time,    followed  bj    the   illumination  of 

'"»       l  he  popularity    of  the   sign  among   the  con 

i  of  electricity   in   Milwaukee  is  shown  by  the  fact 

o    merchants    in    llu  lie.nh     made    apph- 

to  have   their   names   on    this    iign       1  his   sign  and 


the    l! ■''-■  icago   were 

ted  by  the  i-;]ec. 

trii  1.  of  Chicago. 


Eleven  per  Cent  Profit  in  Tennessee  Ice  Plant 

■';1.v  hard  m  ■   an  accurati 

"'  now  beneficial  the  i, 
tions  in  small  towns,-  writes  the  manager  of  a  combii 


lis  plant  has  a  maximum 
dailj  output  of  m  to,,s  of  ice  with  which  it  supj 
inhabitants, 
apparatus  .rption  type.     In  the  ill 

tion  herewith  are  shown  the  double-cylin  r    the 

■  as  they  are  in-tailed  in  the  st 
The  manager  of  tins  plant  expresses  himself  as  higl 

•  tnc  station  auxiliary.     Durii  i 
on  m  191a  this  plant  pn 
tons  .it  the  frozen  product. 

I'    li  mated   that  the  actual  plant   cost   to  pro- 

due,   ice  1-  $1  2  1  per  ton  at  the  platform.    Ice  ii 
quantities  w..s  sold  al  $5  a  ton.    The  retail  tra 
phed  at  a  price  varying   from  $7  to  $10  a  ton 
plant    investment,   including   the   ice-plant    addition    • 
buildings  and  the  140-ton  stoi 
111  connection  with  the  plant,  amount  ,'ance 

$5  821  39 

acrcst  and  dcprcc.iiioiij       ^ij^iofi 


' 


11.504.)] 


me   and   disbursement    given    in   the 
npanying  tal 

turns  represent  an  annual  pi 
on  the  investment. 


Benefits  <>f  Selling  Electric  Energj   fur  Motors 

nett    1 

value  of  tli  ,ni  the  mom  I 

point.     Mr    Bennett  said  that  from 

profits    from    this 

tion  ,.f  the  total  1 

than   twenl  when   the 

suppl) 

gh  the 
busim  ss 

char  ■  - 

month  and  the  not  earnii  g  n  jm'_ 
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mediate  gain  of  $3,000  a  month.  When  the  railway  com- 
pany began  to  generate  its  own  electricity  a  change  was  at 
once  experienced,  and  the  net  earnings  dropped  $3,000 
a  month.  Mr.  Bennett  said  that  it  was  shown  that  the  cost 
of  furnishing  electric  motor  service  by  the  company  was 
merely  the  cost  of  coal  and  oil  and  a  small  charge  for  the 
wear  and  tear  of  machinery.  He  pointed  out  that  this  led 
to  the  intensive  cultivation  of  the  day  load. 

In  1908  the  company  had  a  large  excess  of  motor-serv- 
ice business  which  it  knew  was  of  a  temporary  character. 
Two  of  the  larger  customers  were  the  Boston  Woven  Hose 
&  Rubber  Company,  which  paid  about  $21,000  per  year  for 
central-station  service,  and  the  J.  P.  Squire  Company,  pay- 
ing about  $39,000  per  year.  Also  in  the  years  1910-11  the 
Cambridge  company  furnished  electric  service  twenty-four 
hours  per  day  and  month  after  month  for  the  construction 
of  the  Cambridge  subway,  the  total  receipts  from  this  serv- 
ice being  about  $30,000.  It  was  figured  by  the  company 
that  of  these  amounts  probably  two-thirds  was  net  profit, 
and  as  the  business  of  all  three  installations  was  tem- 
porary in  character,  it  was  decided  to  declare  an  extra 
dividend  on  two  occasions  to  the  stockholders,  since  the 
profits  were  casual  and  special.  Mr.  Bennett  said  that 
there  was  no  question  in  his  mind  that  the  company  was 
justified  in  laying  aside  the  money  made  from  special  tem- 
porary work  for  use  as  extra  dividends 


The   Small   Central   Station   and   the   Young 
Technical    Graduate 

The  comparatively  small  central  station  offers  a  field  for 
the  trained  engineer  for  the  reason  that  it  is  often  the  one 
most  neglected,  declared  Prof.  George  D.  Shepardson,  of 
the  electrical  engineering  department,  University  of  Min- 
nesota, St.  Paul,  before  the  recent  St.  Paul  convention  of 
the  Minnesota   Electrical   Association. 

The  small  amount  of  business,  high  operating  expenses 
and  small  profits  of  such  a  station  do  not  usually  seem  to 
warrant  the  employment  of  very  expensive  talent.  If  the 
operating  engineer  keeps  the  plant  running  so  that  the  cus- 
tomers are  reasonably  well  satisfied,  the  owners  generally 
feel  that  he  is  doing  the  best  possible  under  the  circum- 
stances. The  commercial  end  of  the  plant  is  sometimes 
also  operating  under  similar  imperfect  conditions.  The 
small- station  is  nevertheless  often  warranted  in  securing 
technically  trained  men,  even  if  it  cannot  hold  them  very 
long.     A  few  examples  will  illustrate. 

Saved  ioo-kw  Plant  $2,000  per  Year  Besides  Salary 

In  one  instance,  cited  Professor  Shepardson,  a  newly 
graduated  technical  man  took  charge  of  a  small  plant  of  not 
over  ioo-kw  rating  and  by  correcting  poor  engineering  and 
business  methods  effected  a  saving  of  more  than  $2,000  an- 
nually above  his  own  salary. 

In  another  case  a  graduate  after  one  year's  experience 
managing  a  60-kw  plant  effected  a  saving  of  about  $5,000 
annually  in  a  plant  of  200-kw  rating. 

The  owners  of  small  central  stations,  observed  the 
speaker,  do  not  always  appreciate  the  true  economy  of  good 
engineering,  sometimes  suspecting  that  men  with  theoret- 
ical training  are  necessarily  permeated  with  new-fangled 
ideas  that  are  not  bread-winners.  It  is  of  course  conceded 
that  others  are. 

The  Opportunities  Before  the  Young  Graduate 

The  small  station  offers  a  more  attractive  field  to  some 
young  engineers  than  would  a  large  one,  since  the  small 
plant's  operating  conditions  are  more  easily  grasped,  its 
financial  matters  are  more  likely  to  be  accessible  to  him, 
and  he  can  sooner  secure  an  understanding  of  the  whole 
economic  situation.     The  young  graduate  should  therefore 


become  capable  of  assuming  responsible  charge  in  a  small 
station  much  more  quickly  than  in  a  large  one.  Men  of 
somewhat  different;  make-up  will  prefer  to  obtain  their 
initial  experience  in  a  large  company  where  things  are  on 
a  larger  scale,  where  the  engineering  force  is  organized 
with  more  specialization  and  where  there  is  a  long  line  of 
promotion  in  one  company. 

A  young  man  entering  the  employment  of  a  central-sta- 
tion company  should  bear  in  mind  that  his  predecessors 
have  kept  the  company  going  and  that  they  could  probably 
continue  to  do  so  without  his  services.  The  new  man  will 
usually  occupy  a  comparatively  unimportant  position  at 
first  and  should  be  advanced  as  he  proves  his  worth.  In 
general,  a  young  man  should  not  attempt  or  propose  any 
radical  changes  in  the  practice  of  the  company  until  he  has 
become  thoroughly  acquainted  with  its  operating  and  finan- 
cial conditions.  He  should,  however,  strive  to  make  the 
best  he  can  of  the  equipment  and  facilities  available.  He 
should  call  for  new  or  added  equipment  only  after  he  has 
proved  his  ability  to  make  the  best  possible  use  of  that 
already  at  hand.  A  high  grade  of  skill  is  required  to  se- 
cure good  results  from  poor  equipment,  and  the  young  man 
who  can  secure  better  results  with  the  same  equipment  will 
certainly  win  the  confidence  of  his  superiors. 

The  young  engineer  with  a  technical  training  should  soon 
be  able  to  diagnose  conditions  of  poor  operation  and  to 
prescribe  suitable  remedies.  To  show  that  these  generali- 
zations are  not  simply  ideal  abstractions,  a  few  illustrations 
from  actual  experience  are  submitted. 

Reduced  Fuel  Bills  30  per  Cent 

By  correcting  leaky  boiler  settings  and  an  insufficient 
stack  which  had  prevented  complete  combustion,  one  young 
engineer  effected  a  saving  of  20  per  cent  of  the  fuel  bill. 
The  same  man  in  another  position  reduced  the  fuel  con- 
sumption by  30  per  cent,  simply  by  properly  cleaning  the 
feed-water  heater  and  boiler.  This  young  man  in  another 
case  decreased  the  fuel  consumption  30  per  cent  by  proper 
setting  of  the  valves  after  taking  indicator  cards.  The 
chief  engineer  owned  an  indicator  but  did  not  know  how 
to  interpret  the  cards  to  find  the  cause  of  the  poor  per- 
formance. 

Another  young  man,  who  had  not  yet  completed  his  tech- 
nical course  at  the  university,  was  sent  to  look  over  a  220- 
volt  lighting  plant  which  was  so  heavily  overloaded  that 
the  owners  were  about  to  install  larger  machines.  By  care- 
ful inspection  he  was  able  to  discover  so  much  loss  from 
poor  insulation  that  after  overhauling  the  lines  he  increased 
the  number  of  lamps  installed  by  about  one-third  and  even 
then  the  load  was  20  per  cent  less  than  before  his  arrival. 

Double   Capacity   Made  Available   by   Metering 

In  another  case  the  load  on  the  station  was  reduced  50 
per  cent  by  introducing  the  general  use  of  customers'  met- 
ers. This  allowed  the  connection  of  a  large  additional  load 
without  any  increase  of  equipment  except  the  meters  and 
service  wires.  Experience  in  this  case  also  showed  that 
the  reduction  of  the  load  by  changing  from  flat  rates  to 
meters  did  not  involve  a  corresponding  decrease  in  revenue. 

Attention  to  the  proper  care  of  customers'  meters  has  also 
resulted  in  a  marked  increase  in  revenue.  One  young  man 
reported  that  when  he  took  charge  of  a  station  it  was  quite 
common  to  find  monthly  meter  charges  of  only  a  few  cents, 
even  in  winter  time.  After  cleaning  and  correcting  meters 
and  establishing  a  minimum  monthly  charge,  the  financial 
gain  was  equivalent  to  his  salary  several  times  over. 

The  fact  that  a  technically  trained  man  is  likely  to  remain 
with  a  small  company  only  a  short  time  should  not  deter 
the  small  company  from  employing  him.  For  if  he  has 
good  judgment  he  will  more  than  earn  his  salary  while  with 
the  company  and  the  practices  which  he  will  inaugurate 
will  in  all  probability  continue  to  benefit  the  company  long 
after  his  active  connection  with  them  has  ceased. 
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Illumination  and  Wiring 

Duplicating  Paul  Kevere's  Lanterns  Electrically 

Electricity   was   used    to   advantage    in    a   show-window 
model  of  the  historic  Old   North  I  hurch  belfry  at  Uoston 
on  the  recent  anniversary  of  the   Battle  0 
scene   being   arranged    to    show    th<     notification   of    Paul 

Revere  of  ih vements  of   the    British  soldiery  on  the 

night  of  the  ride  made  famous  by  Longfellow's  well-known 
poem.  The  display  showed  the  Charles  River  by  moonlight, 
the  dim  outlines  of  the  buildings  and  .-hipping,  and  the 
Revolutionary  rider  awaiting  the  lantern  signal  from  the 
belfry  which  would  show  whether  the  enemy  approached 
by  land  or  by  sea.  By  the  use  of  miniature  lamps  and 
translucent  paper  the  effect  of  moonlight  was  simulated,  and 
two  tiny  lanterns  appeared  to  flash  from  the  dusty  spire 
the  signal  which  has  become  a  household  word  in  Ami 
history.    The  patriotic  displaj    itti 

old  and  young.  The  electrical  arrangements  wen-  entirely 
unobtrusive  and  illustrated  theii  greal  convenience  and 
safety  in  such  service. 


Removal  of  Poles  from  City  Streets 

In  several  American  cities  there  has  been  a  tendency  of 
late  to  remove  the  poles  supporting  the  cross-suspension 
wires  of  street-railway  systems  from  business  streets.  This 
practice  is  more  prevalent  abroad  than  in  this  country.  The 
plan  is  to  attach  the  suspension  wires  to  eye-bolts  secured 
in  building  fronts.  Los  Angeles,  Minneapolis,  St.  Paul  and 
other  cities  have  adopted  this  plan  to  some  extent.  The 
engineer  of  the  Chicago  Association  of  Commerce  commit- 
tee on  downtown  streets,  Mr.  L.  A.  Dumond,  recently  made 
a  study  of  the  removal  of  street  railway  poles,  in  the  man- 
ner described,  in  Minneapolis  and  St.  Paul.  It  is  Said  that 
in  Minneapolis  out  of  770X  street-railway  poll 
CrOSS-SUSpension  wires  500  have  been   replaced  by   using  the 

eye-bolt  system.  The  city  cannot  compel  the  property  ownei 

to  permit  the  attachment  of  the  cross-suspension  wires.  In 
obtaining  consents  the  street-railway  company  first  sends  a 
representative  to  the  properly  owner  to  explain  the  advan- 
tages of  the  method.  In  case  the  property  owner  docs  not 
give  the  desired  permission  his  name  is  turned  over  to  the 
Civic  and  Commerce  Association,  which  takes  the  matter  up 
with  him  and  is  usually  successful. 

The  statement  is  made  thai   hi   Minneapolis     the 
railway  company  has  never  rea  complaint  as  t . > 

interference  from  wires  thus  suspended  in  case  0 
insulation  is  such,  of  course,  that  there  is  no  danger  of 
short-circuits  through  steel-frame  buildings.  Care  1 
not  to  fasten  the  eye-bolts  to  the  veneer  surface  of  any 
building.  Where  the  bolts  have  been  fastened  to  the  wall 
of  the  building  to  the  full  length  of  S  in.  or  io  in.  no  bolt 
has  ptdled  out  under  the  strain.  The  strain  upon  the  bolts 
is  said  to  v.u\  from  500  lb.  to  70,.  ii,.  1  hi'  method  is  cm 
ployed  in  streets  of  from  So  ft.  to  100  ft.  in  width.  The 
eye-bolts  arc  fastened  to  the  building  at  a  height  of  from 
26  ft.  to  27  ft.  above  the  street  grade.  In  St.  Paul  373 
poles  out  of  6323  have  been  replaced  by  the  eve  holt  system 
If  this  method  is  used  in  the  original  construction,  the  sav- 
ing is.  .if  com    e,  considerable. 

Mr.    Dumond   says   that    it    is   the   universal   testimony   of 
traction    experts     1  I      and    business    men    that    the 

method   of  suspending    n  oil,  j  ached 

to  buildings  is  practicable,  afe  and  coni  mical,  at  the 
time  doing  awaj  with  unsightl]  obsti  iction  It  is  esti- 
mated thai  90  M  inne- 
apolis  and  about  50  per  cent  of  the  business  district 
Paul  are  equipped  in  this  manner.  The  work  oi  eliminat- 
ing street  railway  poles  in  the  business  district  of  St.  Paid 
in  accordance  with  the  methods  described  will  he  continued 
during  the  summer  of  this  year. 


An  Effective  Counter-Lighting  Installation 

A    carefully    planned    ■:     .:.  illus- 

1  by  the  accompanying  p]  as  recently  placed 

t   the  new  quarters  of  the  Boston  branch  of  tht 

Waterman  <  ompany,  manufacturer  of  fountain  pens 

;.ped   with   two  display  cases  bordering  a 

:   above  each  case  are  hung  I 

nish,  the  interiors  being  line 
liink  "Linolite"  reflect  1  I  2;  ft.  long 

at  the  top.  the  working  plane  upon  which 
pi  n  trays  are  laid  for  cli  n  and  manual  examina- 

tion being  about  33  in.  below  the  trough  I  about 

36  in.  below   the  lamps.     The  latter  ibular  type, 

each,  with  2i  >ten  filaments,  and 

ihle  form  in  spring-fitted  terminals 
and  porcelain  bases,      ["he  t ■■  ich  case  on 

side  of  the  stoi  1    an  each, 

there   being   twelve    lamps   in   three   mult..  :rcuits 

for  the  special  illumination  of  each  display  case.  The  indi- 
vidual lamps  are  11  in.  long  and  1  in.  in  diameter,  installed 
at  the  top  of  a  parabolic  reflector  ci  ws  of 

white  tile   I J  „  in.  wide,  the  depth  of  the  trough  being  5  in 
and   its   width   7  in.   at  the  top  and    10.5   in.   at   the  bottom 
The   lamps  are  installed  22.5  in    apart   on  centers  and   are 
oiled    by    a    pendent    push    switch    at    the    end    of   one 


trough.      I  he   troughs  are  hung    from   the  ceiling   by  chains 
and  .i!  it  6  in.  long 

which  carries  the  conductors  and  helps  maintain  the  align- 
ment      rhi    pi  when  in  tin  irried  about 

3   ft.   8   in.   above   the   floor,   and   the   luminous   tlux   pr 
an  excellent  illumination  within  the 
as   well   a-   upon   the   immediate 


Illumination  of  Large  Buildings 

Before  a  recent   nice-  ciititic  men 

in   Spokane    Mr.    II.    B.    Pierci  n   "Illumina- 

tion of   Large    Building 

below 

per  illuminal  in  the  mere  appl 

jhl   to  maki 

visible   at    milium: 

illumination 

or  which    .  -   much    in- 

formation 
furnitut 
the   ceiling 
tinted  1 

with  a  bright  fin 

should  be    -  iy  be 

such      -  •   which  tin 


ELECTRICAL     WORLD 


Vol.  6i,  Xu.  ig 


In  connection  with  these  specifications  it  must  be  known 
to  what  extent  economy  is  desired.  Too  often  a  good 
scheme  of  illumination  has  been  ruined  by  a  desire  to  re- 
duce the  electric-light  bill,  whereas  had  the  matter  of 
economy  been  discussed  in  connection  with  the  original 
design  a  more  efficient,  though  perhaps  less  esthetic,  in- 
stallation  could   have  been  substituted. 

The  exterior  lighting  of  large  buildings,  which  is  often 
completely  omitted,  deserves  consideration  from  the  adver- 
tising standpoint.  Not  many  sights  impress  the  imagina- 
tion more  strongly  than  does  that  of  an  inspiring  piece  of 
architecture  viewed  at  night.  This  emphasis  may  be  se- 
cured by  outlining  the  architectural  lines  of  the  structure, 
by  the  use  of  cluster  posts  on  the  sidewalk  or  by  using 
luminous-arc  lamps  placed  at  the  curb  line  and  at  points 
of  prominence  on  the  building. 

In  the  main  lobby  of  the  building,  especially  if  it  is  a 
large  hotel,  the  color  of  the  light  should  tend  toward  the 
yellow  or  reddish  tinges,  and  the  effect  should  be  that  of 
brilliant  lighting  even  if  good  illumination  has  to  be  sacri- 


FLOOR    PLAN    OF    HOTEL    LOBBY 

ficed  to  some  extent  in  accomplishing  this  end.  The  cold, 
cheerless  light  from  the  older  type  of  arc  lamps  with  their 
poor  regulation  should  not  be  tolerated.  The  public  must 
be  invited  to  enter,  and  there  can  be  nothing  which  extends 
a  more  cordial  invitation  than  cheerful,  bright  illumina- 
tion. 

In  the  lobby  of  a  quiet  family  hotel  the  effect  should  be 
subdued  but  cheerful.  The  effect  of  the  quiet  light  from 
the  open  fireplace  is  what  is  desired,  not  that  of  the  mortu- 
ary chapel,  which  is  too  often  found. 

A  description  of  the  method  used  in  making  a  detailed 
analysis  of  the  lighting  design  for  the  lobby  will  illustrate 
the  procedure  necessary  in  all  parts  of  the  building.  The 
first  step  must  be  a  determination  of  the  working  areas  of 
the  room,  the  intensity  of  the  light  flux  and  the  direction 
it  should  have  over  these  areas.  These  factors  can  be 
obtained  from  an  architect's  plan  and  from  a  knowledge 
gained   by   experience  in   similar  installations. 

To  illustrate  how  a  problem  of  this  kind  is  attacked  such 
a  lobby  as  is  shown  in  the  accompanying  figure  is  assumed. 
The  (loor  area,  which  is  45  ft.  square,  is  divided  by  four 
pillars  into  nine  bays.  The  ceiling  height  is  assumed  as 
18  ft.  and  the  architecture  as  of  the  style  of  the  early 
French  Renaissance.  The  walls  are  to  be  buff  in  color,  the 
ceiling  a  very  light  cream  and  the  floor  white  tile.  The 
rear  of  the  room  is  devoted  to  the  clerk's  desk,  telephone 
operator's  booth,  bookkeeper's  office,  etc.  On  the  left  wall 
is  a  writing  desk;   in   the   front  left   corner   tlve  cigar  and 


periodical  stand;  around  the  two  front  pillars  are  arm- 
chairs for  reading,  and  at  the  right  are  chairs  for  lounging, 
and  a  small  writing  table  is  placed  between  the  large 
windows. 

Ordinarily  the  intensity  of  light  necessary  for  comfort- 
able vision  would  be  2  ft. -candles,  but  to  have  a  brilliantly 
illuminated  room  it  is  well  to  increase  this  to  3  ft.-candles. 
As  the  floor  area  is  2025  sq.  ft.,  a  total  of  6075  effective 
lumens  must  be  provided  to  accomplish  this  result.  At  the 
clerk's  desk,  key  rack,  writing  tables,  cigar  stand  and  at 
the  reading  chairs  additional  light  will  be  desired.  This 
will  require  specific  lighting  in  addition  to  the  general 
illumination. 

The  total  illumination  to  be  provided  must  include  the 
6075  effective  lumens  and  all  light  losses.  It  may  be  safely 
assumed  that  the  loss  from  the  absorption  of  walls,  ceilings 
and  floors  will  not  exceed  40  per  cent.  As  80  per  cent  of 
the  useful  light — that  is,  4850  lumens — will  come  from  re- 
flection, and  as  40  per  cent  will  be  absorbed,  3240  lumens 
will  be  lost  by  absorption. 

A  dense  opal  globe  will  absorb  60  per  cent  of  the  light 
which  falls  on  it,  or  probably  70  per  cent  of  the  total  flux 
of  the  lamp.  Hence  40  per  cent  of  the  total  light  flux 
generated,  or  6140  lumens,  is  absorbed  in  this  fixture.  The 
total  flux  required  is  now  15,355  lumens,  to  which  is  added 
25  per  cent  for  losses  due  to  the  inevitable  collection  of 
dirt  on  walls,  ceilings  and  fixtures.  This  gives  a  grand 
total  of  18,945  lumens  to  be  supplied  from  the  nine  light 
sources,  or  2105  lumens  from  each  source.  A  250-watt 
tungsten  lamp  burning  at  normal  voltage  will  give  2350 
lumens,  while  the  next  smaller  size,  the  150-watt  lamp,  will 
give  only  1260.  The  250-watt  lamp  is  then  the  correct  one 
to  select. 

For  the  local  lighting  a  simpler  means  of  computing  the 
additional  light  required  may  be  adopted — that  is.  the  in- 
tensity of  the  light  will  vary  inversely  as  the  square  of  the 
distance  from  the  source.  Assuming,  for  instance,  that 
brackets  are  placed  at  a  height  of  6  ft.  on  the  two  front 
columns,  a  reading  plane  2  ft.  above  the  floor  and  2  ft.  out 
from  the  light  source  may  be  assumed  for  computation. 
The  distance  is  then  about  4  ft.  If  a  lamp  and  reflector 
are  selected  which  will  give  an  intensity  of  32  cp  at  30  deg. 
with  the  vertical,  the  illumination  will  have  been  increased 
by  2  ft.-candles.  This  could  be  done  by  a  25-watt  tungsten 
lamp  equipped  with  an  efficient  reflector  or  by  a  40-watt 
lamp  with  a  less  efficient  but  perhaps  more  attractive  shade. 

In  the  various  other  rooms  of  a  hotel  the  use  to  which 
the  room  is  to  be  put  is  a  large  factor  in  determining  the 
nature  of  the  illumination  with  which  it  shall  be  provided. 
In  the  dining  room  of  a  popular  New  York  hotel  three 
different  intensities  of  illumination  are  provided.  In  the 
guest  chambers  cognizance  must  be  taken  of  the  fact  that 
light  must  be  available  for  reading  and  writing  and  pro- 
vision must  be  made  for  ample  illumination  near  the  mir- 
rors and  dressing  table.  Lamps  in  hotel  halls  should  be 
so  placed  that  there  will  be  no  direct  light  glaring  through 
the  transom  over  a  door  into  the  rooms. 

In  office  buildings  the  effect  to  be  produced  is  not  one  of 
cheerful  welcome  but  of  clear-cut  efficiency.  The  entrance 
should  be  brilliantly  illuminated  with  as  few  curiously  de- 
signed fixtures  as  possible.  Indirect  lighting  may  be  used 
to  advantage  on  account  of  the  neat  appearance  pre- 
sented by  the  fixtures.  The  best  effects  in  lighting  the 
rooms  of  office  buildings  can  be  obtained  by  studding  the 
ceiling  with  small  lamps.  The  results  of  some  valuable 
research  work  on  office  lighting  by  Mr.  C.  E.  Clewell  show 
that  units  should  be  evenly  spaced  on  centers  approximately 
7  ft.  apart. 

It  is  in  the  halls  of  the  modern  office  buildings  that  the 
present-day  illumination  is  shown  to  greatest  advantage. 
The  dimly  lighted  halls  of  the  older  office  buildings  have 
given  way  to  cheerful  well-lighted  passageways  which 
impress  a  visitor  with  their  businesslike  attractiveness. 


Mav  10,  1913 
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Recent  Telephone  Patents 

In  the  accompanying  illustration  is  shown  the  circuit  of 

a   combined   telephone   and   telegrapl  ted    by 

Mr.  C.  L.  Bopp,  of  Hawkeye,  la.     The  operation  dep 
U]m ii  1  ;in  association  of  impedance  and  resistance  to  form  a 
balanced  circuit  neutral  to  telegraph  curp  1  runbal 

anced  and  sensitive  for  telephone  current 


COMBINED     ill  li-lli in  I      VND    I  1  I  El  .1;  \  I'll     SYSTEM 

Mr.  I  >.  W.  Kneisly  has  described  the  circuits  and    i 
ratus  and  the  method  of  operating  for  a  lockout  pari 

system.     This  patent  is  assigned  to  the   I1  ephone 

Lockout    Manufacturing  Company. 


Letters  to  the  Editors 

The  Constant-Current  Series  System 

To  the  Editors  of  the  Electrical  World: 

Sirs: — As  a  veteran  of  the  days  of  the  series  arc  dynamo 
and  the  constant-current-arc  circuit  motor,  I  have  been 
greatly  interested  in  your  recent  editorials  on  the  Thury 
constant-current   transmission   system. 

I  inclose  herewith  cop)  of  Patent  Mo    193,842,  which  was 
issued  to  me  in  1893,  claim  No.  1  ol  whii 
the  I  'Inn  \  system  with  means  for  automatical!)  varying  the 

uunihci    ol    g(  ni  rators  in   the  series  circuit. 

My  series  system  was  warmly  indorsed  b)  the  late  Dr. 
Coleman  Sellers,  who  was  chief  en 
Falls  development  .11  the  time  when  there  was  much  dis- 
cussion as  to  the  relative  merits  ol  the  comp  tir  and 
hydraulic  systems  as  well  as  0  I  current  and  the 
then  almost  unknown  polyphase  alternating  current. 

Although  I  have  lived  to  realize  the  wisdom  of  the  inter- 
national commission  of  engineers  in  adopting  the  alti 

me.    System    for    Niagara,    it    is   some   comfort    to    note,   even 

at  this  late  date,  that  my  youthful  efforts  wer 
gether  mis, in , ,  ted, 
Plain  field,  N,  J.  Sami  ei    \\     Rush  more. 

[Claim  No  1  of  the  patent  referred  to  is  as  follows: 
"1.    In  .1  system  of  electrical  distribution  the  combination 

Oj   two  or  more  electric. il  generators,  means   for  connecting 

them    in    s,  1 1.       ,1    circuit    containing   translating    devices 

arranged  in   series   supplied   by   said  generators,  and   dl 

controlled  by  the  current  in  the  sai 

nectinc  more  or  less  of  the  said  generators  in  the  series 


whereby  a  constant  current  is  maintained  in  the  circuit 
under  changes  in  the  number  of  translating  devices  in  cir- 
cuit, substantially  as  set  forth."  In  describing  his  invention 
the  patentee  stated:  "The  main  object  of  my  invention  is 
to  enable  con  tant-current  circuits  in  which  translating 
devices  are  employed  in  series,  such  as  arc-lighting  circuits, 
to  be  supplied  in  an  effective  and  convenient  manner  by 
constant-potential  such  as  are  ordiuaril) 

for    incandescent   electric    lighting    and    for   electric    motor 
work;  thus  by  my  invention   1   am  enabled  to  supply   from 
■  nerators  an  entral  station  both  arc 

lights  and  incandi 
whereby  an  men  1  profit   is  obtained." — 

The  Institute  as  Defendant 
To  the  Editors  of  the  I  rid: 

Sirs:     The  editorial  in  youi  Lpril  -'<>  under  the 

caption   "II.,    [nstit  iti  Defendant"   shows  such  a 

plete  11, hug    of     the     question                              :id    SO 

entirel)    the    plaintiffs    in    this    action   that    I 

think    11    neci  you   to  publish  this  letter  in 

order  that  Hi  learly  stated,  and  not  garbled 

iu   have  it. 

N  on    say.  "to  a   suit   to   restrain   the   American 

Institute   ol  Electrical                       from    transferring    any 

person  rade  of  Fellow  or  Member  in  accoi 

with  the  special  section  of  the  Institute  constitution."      I  his 

is  an   incorrect    statement.  attempt  to 

11    tin     Board   of    Directors   from   making   trai 
under  the  special  section  but  does  attempt  to  restrain  trans 
fers  under  the  procedure  adopted  by  them.    This  is  a  very 

nt  matter,  as  it  does  not  at  all  question  the  right  of 
the   Board  ol    Direi  tOl     to  make  transfers  under  the  special 
on   provided  the  transfers  are  made  legall)    and   in  ac- 
cordance w  itli  it. 

You  agai  1  point   under  contention  relates  ex- 

clusively   to   the    legall!'. 
This  is  ih,    second  incorrect   statement.     The  legality  of  the 

l   section  is  in   no  way  questioned.     Th< 
adopted  by  the   Board  "i   Directors  to  give  effect  I 
n  is  question 
ifou  again  say,  "The  claim  by  the  persons  bringii 
suit  is  that  the  spi  is  nullified  by  otl 

tin-  constitution  with  winch  it  1-  in  conflict."  This  is  the 
third  incorrect  statement.  The  claim  is  not  made  that  the 
special  section  is  "nullified"  or  that  inflict"  with 

anything.     Their  entire  contention  is  that  the 
lion   can.   and   should   1" 
and  that   properly  interpreted   tl  ntlict. 

1  w  ill  thus  it  the  mat- 

in the 

ich  misrepresentation, 
Further,  you   sa) .  ,;on  in   the 

suit  is  a  perfectl) 

ship   ,'i    offii  .  ■  .    .  1    the    Instil 

aired  in  public."      The 

estants  in  this  matter  are.  in  le  for 

"airinj 

have  originated  the  suit      I ' 

must    knOVt 

induce  the   Board  of 

vately,  and  it  is  din  ctl 

Board  oil' 

liistnient   that  the  in. liter  i-     aired  in  public."     The  r, 

sibility   is   upon   tl  1   the 

plaintiffs  in  this 

understanding   1  I    this   1     ttci     '    v  briefly   the 

The   interpretation   of  the   special   section  and  the  pro- 

cedur, 
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iioiii  the  very  iirst  moment;  the  Board  of  Directors  in  the 
beginning  had  no  clear  understanding  of  the  matter  and 
adopted  contradictory  by-laws,  as  is  evidenced  by  those  of 
May  21,  1912,  and  of  June  27,  1912.  The  dispute  regarding 
the  interpretation  of  the  special  section  was  next,  in  Sep- 
tember,  transferred  to  the  law  committee  of  the  Institute; 
two  opinions  were  given,  four  members  favoring  an  inter- 
pretation consistent  with  that  of  the  plaintiffs  and  one, 
the  chairman,  a  different  interpretation.  This  was  the 
status  when  the  Board  of  Examiners  took  the  matter  up 
in  October,  when  they  sent  a  letter  to  the  Board  of  Direct- 
ors, concurred  in  by  all  five  members  of  the  Board  of  Ex- 
aminers, requesting  the  Board  of  Directors  to  refer  these 
applications  to  the  Board  of  Examiners,  stating  their  belief 
that  the  Board  of  Examiners  had  the  duty  conferred  upon 
it  under  the  constitution  of  passing  upon  all  transfers.  The 
Board  of  Directors  refused  this. 

The  second  attempt  on  the  part  of  the  Board  of  Exam- 
iners was  the  submission  to  the  Board  of  Directors  of  a 
legal  opinion  sustaining  the  position  of  the  Board  of  Exam- 
iners, with  a  further  request  that  applications  be  referred 
to  the  Board  of  Examiners.  The  Board  of  Directors  re- 
fused this  second  request. 

The  third  attempt  was  embodied  in  a  letter  signed  by 
a  number  of  prominent  members  of  the  Institute  request- 
ing the  Board  of  Directors,  in  view  of  the  differences  of 
opinion  existing  between  it  and  the  Board  of  Examiners, 
to  refer  the  entire  matter  to  arbitration  of  counsel,  to  be 
agreed  upon  by  the  parties.  The  Board  of  Directors  re- 
fused this  third  request. 

The  fourth  attempt  was  embodied  in  a  joint  letter  signed 
by  prominent  members  of  the  Institute  requesting  the 
Board  of  Directors,  in  view  of  its  refusal  to  arbitrate  the 
matter,  to  refer  it  to  the  Appellate  Division  of  the  Supreme 
Court  of  this  State  under  a  stipulation  by  the  two  sides 
in  the  controversy — this  is  a  body  which  is  frequently  called 
upon  to  give  a  definitive  opinion  in  regard  to  the  interpre- 
tation of  legal  documents.  Had  this  been  done  there  would 
have  been  no  "airing  in  public."  The  Board  of  Directors 
refused  this  fourth  request. 

It  was  only  after  the  failure  of  these  four  attempts  to 
adjust  the  matter  that  the  decision  was  made  to  bring  a 
suit  which  will  result  in  finally  getting  the  matter  before 
the  Appellate  Division  of  the  Supreme  Court,  where  it 
might  easily  have  been  taken  by  the  Board  of  Directors 
some  months  ago. 

Under  these  circumstances,  it  is  easy  to  see  who  is  re- 
sponsible for  "airing  the  matter  in  public,"  and  it  is  not  the 
plaintiffs  in  this  action. 

They  have  only  one  object  in  this  action — to  maintain 
the  professional  standards  of  the  Institute.  They  believe 
it  to  be  vicious  to  permit,  by  any  procedure,  an  Associate 
who  does  not  even  pretend  to  be  an  engineer  to  assume  this 
label :  "An  electrical  engineer  by  profession.  As  such,  un- 
der general  direction,  he  shall  have  designed  and  taken 
responsibility  for  important  electrical  engineering  work  ;  he 
shall  have  been  in  the  active  practice  of  his  profession  for 
at  least  five  years."  Under  the  interpretation  of  the  spe- 
cial section  adopted  by  the  Board  of  Directors  any  Associ- 
ate, regardless  of  his  professional  or  moral  character,  must 
be  made  a  Member,  upon  application,  provided  he  can  find 
four  of  his  friends  to  "certify"  that  he  fulfils  the  require- 
ments of  the  grade  of  Member.  It  is,  of  course,  notorious 
that  such  certifications  mean  nothing;  any  one  can,  by 
trying  long  enough,  find  four  friends  who  will  sign  any- 
thing presented  to  them.  Men  do  not  discriminate  in  111.1t 
ters  of  this  kind.  Such  a  procedure  is  puerile  as  a  guaran- 
tee of  the  qualifications  of  the  applicant.  Those  of  lowest 
standard  and  least  qualified  are  the  very  ones  who  will 
this  means  of  gaining  a  false  position.  The  experi 
of  the  Board  of  Examiners  in  rejecting  a  large  per- 
centage of  those  who  apply  for  transfer  under  the  regular 
procedure    shows   that   even    carefullv   considered    indorse 


are  not  by  any  means  conclusive  in  proving  the 
qualifications  of  the  applicant  for  transfer. 

The  transfer  to  Fellow  is  a  matter  of  less  consequence, 
inasmuch  as  all  former  Members  were  professional  engi- 
neers, and  the  question  is  merely  one  of  degree,  not  one  of 
kind,  as  it  is  with  the  Associate. 

In  brief:  No  attack  is  made  in  the  action  upon  the  valid- 
ity of  the  special  section,  but  it  is  claimed  that  the  pro- 
cedure adopted  by  the  Board  of  Directors  is  improper  and 
illegal  in  so  far  as  the  provisions  of  the  special  section  are 
treated  by  the  Board  of  Directors  as  wholly  independent 
of  and  unaffected  by  the  other  provisions  of  the  constitu- 
tion, and  as  making  it  obligatory  upon  them  to  transfer, 
as  a  matter  of  course,  and  without  inquiry  into  or  regard 
to  their  professional  standing  or  qualifications,  such  persons 
as  are  certified  under  the  provisions  of  the  special  section. 

They  believe  that  all  members  of  the  Institute  who  have 
its  best  interests  at  heart,  and  who  desire  to  maintain  its 
dignity  and  standing  before  the  profession  and  the  com- 
munity, should  sympathize  with  the  purpose  of  this  action 

New  York.  Gary  T.  Hutchinson. 


[We  are  unable  to  read  into  our  editorial  the  misrepre- 
sentation of  facts  implied  by  our  correspondent.  The  facts 
are  matters  of  Institute  and  court  records  and  can  well 
speak  for  themselves. 

According  to  the  court  records  the  plaintiffs  in  the  suit 
demand  that  "the  defendants  composing  the  Board  of  Di- 
rectors of  the  defendant  American  Institute  of  Electrical 
Engineers  be  forever  enjoined  and  restrained  from  trans- 
ferring or  electing  any  person  to  the  grade  of  Fellow  or 
Member  in  the  membership  of  the  defendant  American 
Institute  of  Electrical  Engineers  as  a  matter  of  course,  or 
without  fairly  considering  and  deciding  on  the  merits 
whether  such  person  has  the  qualifications  required  by  said 
Constitution,  or  without  fairly  considering  and  deciding  on 
the  merits  whether  such  person's  character,  reputation  or 
professional  conduct  would  make  him  in  their  opinion  an 
undesirable  member,  whether  or  not  such  person  has  been 
certified  under  the  provisions  of  the  Special  Section  of  its 
Constitution." 

According  to  the  Institute  records  the  "Special  Section 
of  the  Constitution"  referred  to  is  as  follows: 

"Special  Section:  Any  person  who  shall  be  a  Member 
at  the  time  this  group  of  amendments  is  adopted,  shall,  on 
written  request  to  the  Secretary  prior  to  May  1,  1913,  with- 
out the  payment  of  the  transfer  fee,  or  increase  of  life 
membership  fee,  have  the  right  to  become  a  Fellow,  pro- 
vided he  refers  to  at  least  five  Fellows  or  Members  who, 
upon  inquiry,  shall  certify  that  he  meets  the  requirements 
of  the  grade  of  Fellow,  as  herein  defined. 

"Any  person  who  shall  be  an  Associate  at  the  time  this 
group  of  amendments  is  adopted  shall,  on  written  request 
to  the  Secretary  prior  to  May  1,  1913,  without  the  payment 
of  the  transfer  fee,  or  increase  of  life  membership  fee, 
have  the  right  to  become  a  Member,  provided  he  refers  to 
four  Fellows  or  Members  who,  upon  inquiry,  shall  certify 
that  he  meets  the  requirements  of  the  grade  of  Member,  as 
herein  defined. 

"The  dues  of  Members  and  Associates  transferred  under 
the  provisions  of  this  special  section  shall  not  be  increased 
until  May  I,  1913." 

Since  the  Board  of  Directors,  which  is  the  only  legally 
authorized  governing  body  of  the  Institute,  has  been  made 
tlie  defendant  in  the  present  suit  because  of  its  refusal  to 
interpret  the  "special  section  of  the  constitution"  otherwise 
than  in  accordance  with  its  wording,  it  is  at  once  evident 
that  what  the  plaintiffs  really  demand  is  that  the  special 
section  be  set  aside  in  view  of  other  portions  of  the  con- 
stitution. Although  not  wishing  to  take  sides  in  the  present 
controversy,  we  cannot  refrain  from  stating  that  it  should 
never  be  necessary  to  resort  to  a  lawsuit  to  determine  how 
the  affairs  of  the  Institute  shall  be  conducted. — Eds.] 
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Field  of  the  Operating   Engineer 

A  Record  of  Practice,  Experience,  New  Ideas  and  Interesting 
Problems — Notes  on  Practical  Subjects     Questions  and  Answers 


Drying  Out  Submerged  Apparatus  at  Columbus,  Ohio 

In  the  floods  which  swept  ovei  poi  -  io,  Indiana, 

Kentucky  and   Illinois  last  March  a  greal   man;.    0 


FIG.    I       [Ml  OSURES   FOR    DRY1  v.  1 1   G1  N  1  R  VT0F 

iral  stations  suffered  loss  either  in  overhead  line  equipmeni 
or  in  damaged  generating  apparatus  in  the  power  houses 
many  of  which  were  under  water.     Usually,  where  thi 
trical  apparatus  was  damaged  bj    water  only,  the  station 
attendants  sel  to  work  to  dry  it  out  as  soon  as  the  il I 


FIG.    -'   -  GAS    PUB  MACES  1 

mil  although  1  times  were  very 

di  couraging,  service  was  restored  in  a  remarkably  short 
time.     I'he  ms  show  the  means  used 

In  the  (  olumbus  Railway  &  Li  t  <  ompany,  of  Columbus, 
Ohio,  in  drying  oul  the  generating  equipment  in  its  Spring 
Street  station,  where  on   March  26  then  1.5  in. 

of  water  on  the  floor  of  the  generator  room.     l~o  facilitate 


>rk   the  generator  ipletely   inclosed  in  the 

manner  shown,  as  hot  air  obtained  from  gas  furnaces  cir- 
culated from  one  housing  to  the  next  by  motor-driven  blow- 
ers. Fig.  1  shows  two  large  engine-driven  generators  being 
dried  out  and  Fig.  2  shows  the  gas  furnaces  in  place  for 
drying  out  a  booster  set.  The  ordinary  Jewel  hot-air  fur- 
naces were  employed,  using  gas  instead  01  '..  and 
circulation  through  the  housed  machines  was  forced  by 
rs  which  discharged  in  one  side  of  the 
inclosure  and  sucked  from  the  other  side,  thus  maintaining 
itive  movement  of  the  heated  air. 


Rehabilitation  of  Combination    Electric   and    lee- 
Making  Plants  at   Hampton.   \;i. 
The   Newport    News  &   Old    Point   Railway   &   Electric 
tny,  of   llani|iton,  Va.,  which,  together  with  the  Citi- 
zen-' R  la  &  Power  <  !om] 

the   Hampton   Roads    '  ■■  ■  tion   'ompany  and  the  Newport 
News    I  ently   taken   over   by    Mi 

. \lli  n  8  Peck,  of  Syracuse,  \".  Y„  comprises  a  combination 
utility  having  many  interesting  features.  Its  railway  lines 
I  from  Newport  News  to  the  historic  towns  of  Hamp- 
ton. I'hcebus,  Old  Point  Comfort  and  Buckroe  Beach,  locali- 
ties also  supplied  by  its  electric  and  gas  mains. 

In  addition  the  company  owns  35-ton  and  60-ton  ice-mak- 
OutfitS   at    Newport    News   and   40-ton   and   60-ton   ice- 
making  installations  at   Hampton.     The  first  two  machines 
are  lot  parate  buildings  in  Newport  News  while 

the  latter  pair  are  under  one  roof  at  Hampton.    At  present 
the  main   generating  station  of  the  company  at   Hampton 
is    being    rebuit    and    steam    turbines    substituted    for    the 
ines  formerly  employed     The  ice-making 
t(    1  lampion  ng  overhauled   and   new 

1  1  ice  houses  installed. 

1 VCHINKKY 

When  the  properties  were  taken  over  it  was  found  that 
the  40-ton  Frick  machine  was  practically  abandoned  and 
only  the  60-ton  York  machine  n  lamp- 

ton,  while  both  the  35-ton  and  the  60-ton  machine  at 
port  News  were  in  use.  .cult  matter 

to  make  155  tons  of  ice  on  the  three  machines      With  a 
change  of  ownership  the  new  man 
build  the  ice  mak 
time  the  gcneratii  _ 
the  idi 

overhauling   the  compn 
stalling  better  ami 

It  is 

ment  at  Hampton  all  tl 

machine    al 

weather,  at 

the  time  being  until  il 

Newport   X 

The  latter 

at  Newport  station 

with  rot 

The  ■  g  equipment 
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and  the  main  ice-making  equipment  at  Hampton  is  ap- 
parent. With  the  substitution  of  steam  turbines  for  the 
reciprocating  engines  in  the  generating  station  an  un- 
limited supply  of  distilled  water  from  the  turbines  is 
available  for  ice-making  purposes  in  the  adjoining  ice- 
making  plant.  Steam  for  driving  the  compressors  is  also 
obtained  from  a  common  boiler  room  in  which  coal-con- 
veying equipment  and  automatic  stokers  are  installed. 
While  the  substitution  of  motor  drive  for  the  ammonia 
compressors  might  have  shown  better  over-all  economy,  it 
was  necessary  to  adopt  the  cheapest  method  in  obtaining 
direct  results,  so  the  steam-driven  compressors  were  re- 
tained. Moreover,  it  is  necessary  at  times  to  vary  the  speed 
of  the  ice  machines,  especially  when  small  amounts  of  ice 
are  being  made,  requiring  that  a  direct-current  motor  or 
an  adjustable-speed  alternating-current  motor  be  installed. 

Overhauling   Ammonia   Compressors  . 

In  overhauling  the  ice-making  equipment  a  Shipley  am- 
monia condenser  has  been  substituted  for  the  old-style  con- 
denser, with  a  consequent  reduction  in  the  number  of  pipes 
and  accumulators  in  the  tank  rooms  for  pre-cooling  the 
water.  In  the  Shipley  condenser,  marketed  by  the  York 
Manufacturing  Company,  York.  Pa.,  the  ammonia  gas,  in- 
stead of  entering  at  the  top  and  coming  out  at  the  bottom 
with  water  trickling  over  the  coils,  is  put  in  at  the  bottom 
and  passes  through  an  ejector  which  sucks  in  ammonia 
liquid  with  it  and  in  spraying  the  pipes  keeps  them  wet  so 
that  better  heat  transmission  takes  place.  At  Hampton  an 
atmospheric  type  of  condenser  on  the  roof  of  the  building 
is  employed. 

The  circulating  water  for  the  ammonia  and  steam  con- 
densers is  taken  from  a  new  intake  tunnel  by  motor-driven 
pumps  in  the  turbine  room.  One  pump  is  used  for  the  steam 
condenser  and  another  for  the  ammonia  condenser,  but  in 
case  of  trouble  either  pump  may  be  employed  to  supply 
both  condensers.  The  compressors  operate  condensing  and 
require  from  17  lb.  to  18  lb.  of  steam  per  hp-hr.  The  con- 
densate from  the  compressors  flows  into  the  discharge  tun- 
nel. The  compressors  take  steam  from  the  main  header  in 
the  turbine  room  of  the  generating  station  through  a  6-in. 
overhead  main  so  that  the  ice  plant  can  operate  from  any 
boilers  under  steam.  At  present  superheaters  are  not  in- 
stalled in  the  power  house,  but  all  piping  is  of  steel  with 
Van  Stone  joints  so  that  superheated  steam  can  be  used 
when  desired. 

The  boiler-feed  pumps  and  the  exciters  are  turbine-driven 
and  exhaust  through  an  open  feed-water  heater  from  which 
the  feed-water  supply  is  taken.  About  10  per  cent  of  the 
condensate  from  a  single  turbine  unit  (there  are  two  2000- 
kw  units  and  one  1800-kw  unit  installed)  is  sufficient  to  make 
60  tons  of  ice,  so  that  there  will  always  be  an  abundant  sup- 
ply of  distilled  water  for  ice-making  purposes.  The  con- 
densate from  the  turbines  is  collected  in  a  tank  from  which 
it  is  pumped  to  the  reboiler.  An  elaborate  system  for  con- 
serving the  fresh  water  is  employed,  so  that  the  quantity  of 
make-up  water  that  must  be  purchased  from  the  city  is  kept 
at  a  minimum.  Such  make-up  water  as  is  used  is  first  passed 
through  the  turbine  bearings  on  its  way  to  the  make-up  tank 
located  above  the  feed-water  heater.  A  feature  of  the  tur- 
bine room  of  the  company  is  that  all  piping  is  in  the  turbine 
room  with  the  exception  of  the  boiler  connections  feeding 
the  header. 

Construction  of  Cold-Storage  Rooms 

The  company  has  provided  storage  facilities  for  about 
500  tons  of  ice  in  addition  to  three  small  food-storage  rooms 
each  about  14  ft.  square  and  one  above  the  other.  These 
rooms  are  reached  by  an  elevator.  Between  the  tank  room 
for  the  40-ton  machine  and  that  for  the  60-ton  machine  is 
a  room  for  handling  the  ice,  and  a  handling  room  is  also 
provided  for  the  60-tnn  tank. 

Tracks  for  railway  freight  cars  are  laid  between  the  sta- 


tion and  the  ice-making  plant  so  that  the  product  from  the 
40-ton  tank  can  be  passed  directly  into  cars  for  shipment. 
A  flexible  connection  will  also  be  installed,  by  which  the 
cars  can  be  chilled  before  being  filled  with  ice  so  that  the 
loss  from  melting  will  be  reduced.  From  the  60-ton  tank 
the  ice  is  loaded  on  the  carts  of  the  company  for  wholesale 
and  retail  delivery. 

In  rebuilding  the  ice-storage  room  extra  insulation  was 
installed  in  order  to  avoid  melting  of  the  product.  The 
storage  building  has  a  4-in.  brick  wall  lined  with  %-in. 
wood.  A  6-in.  space  is  provided,  which  is  filled  with  granu- 
lated cork,  besides  which  there  is  a  second  6-in.  space  filled 
with  re-granulated  cork,  over  which  have  been  placed  two 
thicknesses  of  paper  and  one  more  thickness  of  board.  The 
ceiling  is  covered  with  a  10-in.  filling  of  re-granulated  cork 
and  all  floors  in  both  the  storage  and  handling  rooms  are 
insulated  with  3  in.  of  sheet  cork  covered  with  3  in.  of 
cement.  A  2-in.  floor  on  top  keeps  the  ice  from  touching 
the  cement.  The  floor  is  laid  on  2-in.  by  4-in.  studding. 
Direct  expansion  is  employed  in  both  the  storage  and  hand- 
ling rooms  for  keeping  them  cool,  where  formerly  brine 
circulation  was  employed. 

Disposal  of  Product 

The  company  retails  its  product  at  10  cents  for  25  lb.,  or 
40  cents  per  100  lb.  The  wholesale  price  is  $4.50  a  ton  de- 
livered, or  where  the  customer  uses  his  own  wagon  $4  a 
ton  at  the  platform.  By  means  of  tickets  a  reduction  of  5 
per  cent  in  price  is  available  to  the  retail  trade. 

A  large  amount  of  ice  is  used  by  fishing  boats  and  in 
packing  seafood  for  shipment  for  the  North.  It  is  cus- 
tomary for  the  fishing  boats  to  follow  the  schools  of  fish 
along  the  coast  from  Florida  northward  and  to  put  into 
Hampton  for  ice  and  also  to  unload  their  cargo  for  ship- 
ment. These  boats  oftentimes  require  large  quantities  of 
ice,  and  not  infrequently  150  tons  of  ice  is  used  for  this  pur- 
pose  in   a  day. 

The  ice-making  load  is  fairly  steady  for  eight  months  of 
the  year  and  the  peak  extends  over  the  three  hottest  months, 
when  the  60-ton  plant  at  Newport  News  will  be  pressed 
into  service.  The  process  is  steady  so  that  it  possesses  no 
diversity  factor.  By  means  of  the  combination  there  is  a 
saving  in  labor  and  in  cost  of  equipment,  and  also  a  saving 
in  operation  due  to  the  fact  that  the  stokers  and  automatic 
coal-handling  apparatus  installed  in  the  boiler  room  of  the 
central  station  also  serve  the  ice-making  plant. 

Conditions  of  Combination  Operation 
The  effect  on  the  income  curve  in  a  combination  property 
depends  on  conditions.  In  winter,  when  the  ice-making 
load  is  smallest  and  the  railway  load  is  small,  the  lighting 
load  is  highest  ;•  while  in  summer,  when  the  lighting  load  is 
smallest,  the  ice-making  load  and  railway  load  are  highest. 
A  condition  could  therefore  exist  where  the  income  curve 
throughout  the  year  would  approximate  a  straight  line. 


A  Clean  Mercury-Gage  Tube 

The  glass  tube  of  tile  mercury  gage  which  we  are  using  in  our  hy- 
draulic experiments  persists  in  becoming  dark  along  that  portion  over 
which  the  top  of  the  mercury  column  moves,  thereby  rendering  it  most 
difficult  to  procure  accurate  readings.  In  what  way  can  the  oxidation 
of  the  mercury  be  prevented  so  that  the  dark  oxide  will  not  adhere  to  the 
walls  of  the  tube?  E.  E.  B. 

In  experiments  where  great  accuracy  is  required  the 
mercury  used  to  fill  the  gage  tubes  is  submitted  to  treat- 
ment before  entering  the  instruments.  The  treatment  con- 
sists in  heating  the  mercury  to  the  boiling  point  and  main- 
taining this  temperature  for  a  period  of  about  thirty  days. 
Impurities  are  largely  driven  out  by  this  process.  By 
placing  a  small  wad  of  cotton  in  the  open  end  of  the  tube 
to  exclude  foreign  matter  the  gage  glass  will  remain  free 
from  oxide   for  a   long  period. 
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Digest  of  Current  Electrical   Literature 

Abstracts  of  Important  Original  Articles  Appearing 
in   the   Periodical   Electrical    Press   of  the    World 


Generators,  Motors  and  Transformers 
Standardization  Rules.— The  new   proposed   standardiza- 
tion rules  of  the  German    Association  oi    Electrical   Engi- 
neers for  the  rating  and  ti   ting        electrical  machine 

transformers,     In  working  then 1  care  was  taken  to  get 

as  much  uniformity  as  possible  with  the   American  In 
oi   Elei  trical  Enginei  1  s  for  the  sake  oi  expert  busim 
Elek.  Zeit.,    April  17.  1913, 

I'assagc   of  a    Polyphase    Induction    Machine    Tht 
Synchronism.-   <  I.  \  miuki  01  reviews  the  dif- 

Eei  i  mi  opinions  v\ hich  have  b  1 

change  of  power  which  occurs   in  a  polyphase   indui 
machine  when  it  passes  through  synchronism     This  d 
ence  of  opinion  is  due  in  die  fad  that  with  respect  tn  the 
torque  of  the  induced  currents  thi    h.   ten    is   torque  has 
been   neglected  or  thai   an   inaccurate   law    concerning  its 
variation   has    been    assumed.      The    author   shows    that    the 
hysteresis  torque  is  independent  oi  thi     peed  and  din 
sequently  the  power   furnished  \<\   th(    statoi    : 
this  torque  is  constant.      Ii    follow      thai   it  the 
of  the  machine  is  considered  as  a   function   of  th< 
undei   different  condition    oi  operation   1 .1  1  onstant   speed 
I"  in:;  assumed  in  each  case)   this   function  must   show  at 
synchronism    a    sudden    discontinuit)    equal    t"   double    the 
power  of  tlie  hysteresis  torque,    1  »n  tli.-  1  onti 
siders  the  gradual  passage  through  synchroni  m,  thi 
resis  phenomena  in  a  rotating  field  would  indicate  that  this 
variation  of  power  will  take  place  graduallj  in  a  finite  time 
beginning  at  tin    moment  oi  synchronism      Bj   means 
chronographii  method  thi  authot  has  shown  that  the  results 
of  experiments  agree  with  the  theory,  and  he  completes  his 
investigation  by  the  analysis  and  discussion  ies  in 

this  typi    oi   machine,  -  .  Uti  dell'    I  \  -        /  '  I  Italiana, 

March    15,    [913 ;   briefly   abstracted    in    La   Lumiere   Elec, 

April    12,    [913 

Lamps  and   Lighting 
Standard  Specifications  of  Street  Lighting.     \  draft  of 

.1    st.111d.11d    specification    foi    Street    lighting    drawn    up   by    a 

joint  committee  of  the  Institution  of  Electrical  Engineers, 

the  I nst it ut ion  of  Gas  Engineers,  the  Institution  "i   Manici 
pal  and  ('ount>'   Engineers  and  the   Illuminating   I  ngi 

ing   Society.      When    the   draft    was    submitted    for   approval 

to  the  councils  of  the  various  societies  represented  on  the 
committee,  it   was  not   adopted  In    die   Institution  oi 
1  ngineers     One  importanl  result  oi  the  investigation  car 
ried  oul  by  this  committee  is  that  the  genet  street 

lighting  upon  the  indh  idual,  that   1    w  hi  1  hi  1   •. ' 

depends  on  the  maximum  illumination  >:,'i  nol  so 

much  011  the  ratio  of  maximum  to  minimum  as  has  some 
times  been  thought  1  onsequenth  it  is  possible  1,,  ,d.issu'\ 
streets  according  to  minimum  illumination,  and  this  has 
been  done  for  five  classes  of  illuminati  n  In  streets  with 
very  low  minima  the  measurement  is 
as  the  minimum  illumination  '  0  indefinite 

determined  directly  with  accuracy       Some  principal  points 
of  these  drafts  read   as   follows:     "Unil  of  measurement: 
I  lus  specification  is  based  on  illumination,  the  unit  of 
urement  being  t   ft.-candle     Classification 
convenient   reference  the  streets    tre  classified  as  havit 
minimum   as    follows      1  lass    \.  0.01    ft.-candle;  class    B, 

O.O25    ft--candle;   class   i   .   o.O<|    Ft    candle;   class    1  ).   0.06 

candle  ;  1  I  1  1  die.     Street  lighting  at  a 


minimum  illumination  than  o.OI   cp  may  be  specified  bv  the 
height    and    distal  lighting    units    and    the 

candle-power  as  measured  in  the  direction  of  the  thorough- 
tare  at  an  a  ow  tin   horizontal.     Minimum 
illumination        ["he    'minimum    illumination'    of    .1 
the  minimum  illumination  on  a  horizontal  pi 
a  height   of  3   ft.   1   in.   above  the  ground   level  and  may  be 
measured   by   meat                        uy   suitable  illumination  pho- 
tometei  or  (b)  any  suitable  photometer  adapted  for  . 
the   street    which    will    measun    tl  I    the 
;-  which  up                       nt  of  mini- 
mum illumination.     In  this  case  the  minimum  illunin 
will    be   calculated   by    adding   together   the   values  of   the 
illumination   •                               ch  lamp  that  material!) 
tributes  to  the  result                                              illumination 
shall    be   made    under    such    normal    atmospheric   COndil 
as  will  not   apprei 

d    point    not    in    -  low   ol    a 

mantle,    lamp,    electrode,    lantern    bar.    post,    tr.  • 

When    a    minimum    illumination    or    candle- 
d  that  such 
minimum  is  obtained  ii  ncnts 

of  am   three  minima  bi  I  1  cutive  lighting  ui   I 

the  same  typi  fall  below  it."    Thi  .   Iran 

ired  by  the   Illuminating  r  the 

testing  and   for  the  usi  el  photometer. — London 

Electrician,  April   is.  [913, 

Street   Lighting. — A.    I'..    ["rotter. — A   paper    read 
the  1  Hritishi   [lluminatil  work  of  thi 

mittee  which  prep  tion  for  streel  lighting. 

:  tin    i  British  >  Institution  of 

the   Institution  of  Municipal  and  County  Engineers 

and   the    IIl111111n.il 

dn    beginning      insiderablc  di  ether  the   - 

cation   should  he  based  on  illuminai 

on  the  candle-power.      I  he  author  1 

the  ob  he  illuminai 

tical  or  direct  ray   measurements  and  tin 

naximum  ami  minimum  illumination      He  gives  a  re- 
view of  the  report  of  ,:  f  the 
photometric   report   prepared    for  tin 
sums  up  the  final  work  of  tin   committci        I  lit 
standard    specification 

stract  1    has   been 

ui    I  lectrical    Engineers  Municipal 

■  ounh   Engii  the  Itlumin; 

•  1  .    while    the    Institution    of 
it   since   it    could 

the  sug  f   illu- 

mination with  a  minimum  n 

the  horizontal  plane. —  I 
l:.ff. 

■ 
the   past    to   determine    I 
black   1 
ferenl 

ried  on  in  this  .-,.  ■,;...  found 

that    1 
at  an 

appro'-  nt.  that  thei 
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sible  to  employ  a  flicker  photometer  for  a  study  of  this 
nature  {Electrical  World,  Feb.  25,  1909).  The  present  in- 
vestigation carries  the  study  of  acuity  into  the  field  of  the 
colored  background.  The  following  table  gives  the  inci- 
dent intensities  of  light,  as  determined  by  coefficients  of 
reflection,  required  to  give  an  equal  reflected  intensity  from 
various  colored  cards  : 


Initial  Intensity 

to  Produce 

4  Ft. -Candles 

of  Reflected 

Intensity 


White  cardboard 


(Standard   of   refer- 


Red 

Seen 

Yellow 

Blue 

Orange 

Purple 


0.303 
0.626 
0.928 
0.288 
0  525 
0.380 


4.0 

13.2 
6.4 
4.3 

13.9 
7.63 

10      : 


Fechner's  law  is  finally  briefly  considered. — Gen.  Elcc.  Rev., 
April,  1913. 

Emergency  Miners'  Lamp. — An  illustrated  description  of 
an  electric  lamp  recently  approved  by  the  British  Home 
Office  for  use  in  coal  mines  as  shown  in  Fig.  1.     The  case 


I-  M  I  RGE  NTI  Y     MINERS      LAMP 


is  of  cast  aluminum,  with  a  cover  secured  by  a  lead  rivet 
lock.  The  electrical  accumulator  is  so  constructed  as  to 
prevent  escape  of  the  liquid,  whatever  the  position  of  the 
lamp,  while  allowing  the  escape  of  gas  generated  by  chem- 
ical action  in  the  accumulator.  A  flame-tight  screwed  plug 
of  vulcanite  incloses  the  contact  made  between  the  insu- 
lated lead  and  the  positive  terminal  of  the  cell.  The  switch 
is  contained  in  a  flame-tight  inclosure,  the  cover  of  which, 
with  its  washer,  is  secured  by  screws.  The  screw-heads 
are  pierced  so  that  a  wire  may  be  threaded  through  and 
the  ends  sealed  with  lead  seals.  The  lamp  bulb  and  re- 
flector are  contained  in  a  second  inclosure,  which  commu- 
nicates with  the  switch  inclosure.  It  is  made  flame-tight 
by  means  of  a  screwed  ring  containing  the  lens  and  a 
washer.  The  ring  is  prevented  from  unscrewing  by  means 
of  a  clip  secured  by  screws,  the  heads  of  which  are  pierced 
as  in  the  case  of  switch-cover  screws.  The  total  weight  of 
the  lamp  is  4  lb.  8  oz.,  and  it  is  capable  of  maintaining 
1.5  cp  for  not  less  than  ten  hours.  The  lamp  is  only  to 
be  used  for  work  of  rescue  or  exploration  in  the  case  of 
an  accident  or  other  emergency,  or  by  officials. — London 
Elec.  Rev.,  April  18,  1913. 


Generation,  Transmission  and  Distribution 

High-Tension  Insulator  Tests. — F.  F.  Brand. — The  com- 
mercial testing  of  insulators  resolves  itself  principally  into 
a  determination  of  the  arc-over  or  puncture  voltage  under 
wet  and  dry  conditions  of  service.  The  first  part  of  this 
article  comments  on  the  proper  manner  in  which  to  conduct 
such  tests,  attention  being  called  to  certain  influencing 
factors  and  to  precautions  that  are  necessary  for  success- 
ful results.  The  design  of  insulators  is  mainly  concerned 
with  the  question  of  the  distribution  of  potential,  or  the 
potential  gradient,  over  the  several  parts  of  the  insulator, 
and  data,  to  be  of  value  in  design,  should  be  chiefly  of  such 
a  character.  The  greater  part  of  the  article  is  consequently 
given  to  a  discussion  of  the  potential  gradient  on  two  of 
the  common  forms  of  insulators,  the  pin  and  suspension 
types. — Gen.  Elec.  Rev.,  April,  1913. 

Trollhattan. — The  first  part  of  a  profusely  illustrated 
description  of  the  electric-power  plant  of  the  Swedish  gov- 
ernment at  Trollhattan. — London  Elec.  Review,  April   18, 

I9I3- 

Cement  Mills. — An  illustrated  description  of  some  Amer- 
ican cement-mill  installations  with  special  reference  to  the 
method  of  electric  driving. — London  Elcc.  Review.  April 
18,   1913. 

Traction 

Paris. — An  illustrated  article  on  the  new  lines  of  the 
Paris  rapid  transit  railway — Revue  Gen.  des  Chemins  dc 
Fer  ct  des  Tramways,  Vol.  XXXV,  1912,  page  233;  ab- 
stracted in  Elek.  Zeit.,  April  17,  1913. 

Installations,  Systems  and  Appliances 

London. — F.  Bailey. — A  paper  read  before  the  Royal 
Society  of  Arts  in  London  on  electrical  supply  in  London 
giving  a  sketch  of  the  historical  development  and  compari- 
sons with  Berlin,  Paris  and  Buenos  Aires. — London  Elec- 
trician. April  18,  1913. 

Lighting  of  Small  Country  Houses. — J.  Caldwell. — An 
article  giving  comparative  particulars  of  two  existing  typ- 
ical installations  of  petrol  gas  and  electric  light.  Figures 
of  cost  are  given.  While  the  first  cost  is  higher  for  the 
electric  light,  the  cost  of  operation  and  upkeep  is  higher 
with  the  petrol-gas  plant. — London  Elcc.  Review,  April   18, 

I9I3- 

Electric  Heating  and  Cooking. — T.  Roles. — An  abstract 
of  his  introduction  to  a  discussion  held  at  Leeds  and  Shef- 
field on  electric  heating  and  cooking.  The  demand  for 
electric  heating  and  cooking  is  discussed,  and  some  par- 
ticulars of  the  experience  at  Bradford  are  given.  The  in- 
fluence of  rates  for  energy  on  the  demand  is  considered. 
and  finally  electric  heaters  and  cookers  are  discussed  in 
some  detail. — London  Electrician,  April  18,  1913. 

Electricity  in  Fire  Houses. — P.  Langohr. — An  illus- 
trated article  on  the  uses  of  electricity  in  the  new  fire 
house  in  Cologne-Deutz.  The  signaling  and  telegraph  sys- 
tem, the  apparatus  for  charging  the  automobiles  and  the 
light  and  power  installation  are  described. — Elek.  Zeit.. 
April   17.  1913. 

Wires,  Wiring  and  Conduits 

Impregnated  Wooden  Poles. — Basilius  Mai.enkovie. — 
Tf  the  "antiseptic  force"  of  an  impregnated  wooden  pole  is 
plotted  as  abscissa  and  the  mean  life  as  ordinate,  the  curve 
is  a  hyperbola.  Not  only  with  tar  oil  but  also  with  im- 
pregnating materials  soluble  in  water  a  life  up  to  twenty- 
five  years  may  be  obtained  if  use  is  made  of  sufficient  quan- 
tities of  stable  antiseptics  which  do  not  leach  out  or  evap- 
orate.— Elek.  Zeit.,  April  17,  1913. 

Electrophysics  and  Magnetism 

Magneto-Striction. — S.  R.  Williams. — An  abstract  of  an 
American  Physical  Society  paper  on  a  comparative  study 
of  the  Joule  and  Wiedemann  magnetostrictive  effects  in 
nickel  rods.  A  photographic  method  employed  in  a  former 
work  on  these  effects  in  iron  was  applied  to  a  study  of  the 
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same  effects  in  two  nickel  rods.  Conditions  were  found 
under  which  nickel  behaved  as  iron  for  the  Joule  effect, 
namely,  an  initial  lengthening  tor  small  field  strengths  and 
a  contraction  for  strong.  Other  investigators  have  found 
only  a  decrease  in  length  for  all  field  strengths.  Maxwell 
described  the  Wiedemann  effect  as  a  special  case  of  the 
Joule  effect,  (  )ne  difference  seems  to  have  been  overlooked 
by  him  and  others,  namely,  that  in  the  Wiedemann  effect 
the  direction  of  the  resultant  magnetization  changes  as  the 

longitudinal  field  1     inci 1,  whereas  in  tin-  Joule  effect 

it  remains  unchanged.  This  change  in  direction  of  the  re- 
sultant magnetic  field  in  the  Wiedemann  effect  is  apparently 
one  of  the  causes  why  the  maximum  twist  for  iron  occurs 
at  lower  field  Strengths  than  does  the  maximum  elongation 
for  iron   in   the   Joule   effect.       I  I"    beha    i  e   two 

nickel   rods  points  to  a   crystalline  aggregation  of   the  ele- 
mentary magnets  which  mechanical  stresses  may  alter  and 
so     affect     the     two     phenomena     studied-  -Phys.     Ri 
March,   1913. 

Electrochemistry  and  Batteries 
/■urnace    Electrodes. — G.    li.     Barham. — An    article    on 
electrodes   for  electric   furnaces  dealing   briefly    with  mate- 
rials   for    electrodes,    the    dimensioning    of    electrodes,    and 
terminal     connections.       The    best     material     fur     electrodes 

from  the  point  of  view  of  conductivity  is  graphite.  <  om- 
mon  coke  as  obtainable  at  any  gas  works  is  quite  suitable 
for  electrodes  in  the  majority  of  circumstances  and  has  the 
advantage  of  costing  little.  A  good  material  for  low-ten- 
sion work  is  made  of  a  mixture  of  25  per  cent  of  gas  coke 
and  75  per  cent  of  petroleum  coke.  The  only  other  con- 
stituent for  the  best  quality  of  electrodes  is  pitch,  obtained 
from  the  distillation  of  tar. — London  Elec.  Review,  April 
8,  [913. 

Units,  Measurements  and  Instruments 

Alternating-Current    Generator   for   Telephone   Current 

Tests. — A.  Em.ING. — An  illustrated  description  of  an  im- 
proved  form  of  an  alternating-current  generator  designed 


cylinders  C,  C,   which   are   connected  by   the  bronze 
Bu  Br     There  are   four   wrought-iron  pole  rings  /?„  /?,', 
Rv  R,',  their  form  being  as  shown  in  Fig.  3.     Both  rings 
have  the  same  number  of  teeth  (magnetic  poles),  the  outer 
being  exactly  opposite  the  im  he  angular  hollow 

space  between  the  two  iron  cylinders  C,  C,  and  the  bronze 
!■;.  and  B  d  through  which  passes 


FIG.  3 — POLE  ki 

the  exciting  current  which  magnetizes  the  hollow  cylinders 
with  the  to,, tlird  p,,le  rings.  The  magnetic  field  thus  pro- 
duced between  thi  A',.  A','.  R„  /?,'  is  not  liomo- 

:s  and  is  equivalent  to  the  Stun  of  two  magnetic  fields, 
one  being  constant  all  around  the  circumference  and  the 
other   being    periodic,   the   number  of   peril  nding 

to  the  number  11  of  the  teeth.  Into  this  rotating  magnetic 
tiel.l  two  stationary  armature  rings  G  I  insu- 

lating material,  are  placed,  the   form  of  which  is  shown  in 

n  R,  and  /?,'  while 

placed  between  R,  and  R  '.  The  two  armature  rings 
have  2   N   slots  mi   their  circumferei  main 

the  zigzag   formed  armatun     rim 
The  rotating  field  acts  onlj   on  th< 

which   are    parallel    to   the   a  Of    the   two 

partial  magnetic  fields  into  which  the  total  magnetic  field 
can  be  rest 

partial  field  is  zero  on  account  of  t;  direction  of 

two  parts   of   the   winding    in   adj  while   the 

periodic  magnetic  field  prod;-  part  of  the  wind- 

ing a  periodic  einf  and  the  emfs  produced  in  two  neighbor- 


koss  si  ,  noN      fH  ROUGE      1  11 1-     M.uil  INI 


. 


in  \  Franke  Eoi  use  in  tests  with  telephone  currents  I'hc 
generator  has  two  arma  trically   independent   of 

each  other,  which  contain  the  windings  m  which  the  alter- 
nating current  is  induced.  I'hc  einf  in  the  two  armatures 
is  produced  by  .1  rotating  periodic  magnetic  field  which  is 

excited    from   the   outside.      Fig.    -'    shows   .1    section   through 

the  genet  ator       I  he  rotor  1  -r  iron 


ing  slots  differ  in  ■  two 
such  parts  of  the  windit  direction,  the  in- 
duced emfs  are  lie  emf  with 
a  frequency  N  times  that  of  the  speed  of  the  roto- 
during  one  revolution  I  the  wind:  1 
times  through  the  maximum  of  the  magnetic  field.  The 
armatures  are  provided  g     which  may 
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be  connected  in  different  ways.  The  armature  G,  is  sup- 
ported by  a  bronze  piece  which  is  immovable  in  the  direc- 
tion of  the  axle  of  the  rotor  but  may  be  turned  around  the 
axle  through  an  angle  which  can  be  measured.  If,  for  in- 
stance, the  armature  G.  is  turned  by  ^  m  of  a  total  revolu- 
tion, a  phase  difference  of  180  deg.  is  produced  in  the  emf 
induced  in  G,  against  that  in  G„.  In  order  to  be  able  to 
produce  and  measure  in  this  way  any  phase  difference,  the 
bronze  piece  just  mentioned  is  mounted  on  the  sector  of  a 
tooth  wheel  which  can  be  turned  by  means  of  the  endless 
screw  as  shown  in  Fig.  4.  On  the  other  hand,  the  armature 
G,  cannot  be  turned  around  the  axle,  but  can  be  displaced 
in  the  direction  of  the  axle  by  means  of  the  screw  Z),  so 
that  it  can  be  drawn  out  of  the  magnetic  field  whereby  the 
amplitude  of  the  emf  induced  in  it  is  reduced.  The  author 
describes  the  method  of  measurement,  the  testing  and  cali- 
bration of  the  machine  and  describes  some  recent  improve- 
ments in  the  desgn. — Elek.  Zeit.,  April  17,  1913. 
Telegraphy,  Telephony  and  Signals 

Submarine  Cable  Signaling. — H.  W.  Malcolm. — The 
conclusion  of  his  illustrated  paper  dealing  with  a  quantita- 
tive test  of  the  relative  merits  of  different  methods  of  sig- 
naling in  submarine  cables  in  which  a  standard  word  is 
supposed  sent  through  a  representative  cable  and  its  shape 
as  received  is  calculated.  The  methods  of  signaling  con- 
sidered are:  (a)  siphon  recorder  code,  (b)  ordinary  Morse 
code,  (c)  the  Gott  form  of  Morse,  and  (d)  the  Picard  form 
of  Morse.  The  shape  of  the  received  word  is  illustrated 
graphically,  and  the  effect  of  various  modifications  in  the 
sending  conditions  is  discussed.  The  author  concludes  that 
the  Gott  method  is  superior  to  ordinary  Morse  and  to 
siphon  recorder  code  for  the  non-cross  letters.  In  the  case 
of  the  cross  letters  it  offers  no  advantage  over,  or  is  even 
inferior  to.  siphon  recorder  code,  and  inasmuch  as  a  dash 
is  of  greater  duration  than  a  dot,  it  is  necessarily  slower 
than  siphon  recorder  code  when  read  by  an  instrument  of 
variable  zero,  whether  relay  or  recorder.  It  appears,  more- 
over, that  the  method  could  be  improved  if  each  letter  were 
to  have  its  theoretically  best  shape.  Thus,  in  the  case  of. 
three  successive  like  signals  the  first  would  be  slightly 
shortened  and  the  second  lengthened,  so  as  to  compensate 
for  the  distortion  introduced  in  transmission  and  make  the 
issuing  signals  of  equal  length  and  of  equal  spacing.  This 
would  probably  necessitate  automatic  transmission,  the  let- 
ters being  punched  out  to  their  proper  shape  on  the  tape 
and  sent  through  a  form  of  transmitter  in  which  the  con- 
tacts are  under  control.  These  and  other  modifications 
which  suggest  themselves  naturally  are  applicable  also  to 
the  other  methods  of  signaling. — London  Electrician,  April 
18,  1913. 

Telephone  Lightning  Protectors. — A  note  on  a  recent 
British  patent  (No.  16,708,  1912)  of  the  British  Thomson- 
Houston  Company  and  the  General  Electric  Company  of 
this  country.  "Metal  and  oxidized  non-metal  blocks  are 
arranged  alternately,  separated  by  spark  gaps.  Alternately 
oxidized  metal  blocks  and  refractory  blocks  may  be  used. 
Aluminum  and  graphite  are  proposed." — London  Elec. 
Eng'ing,  April  17,  1913. 

Electric  Transmission  of  Movement  of  the  Rudder. — 
Chr.  Kraemer. — An  illustrated  description  of  a  new  elec- 
tric transmission  system  for  controlling  the  movement  of 
the  rudder  from  the  bridge.  With  the  aid  of  a  transmitter 
the  excitation  of  the  starting  dynamo  is  changed  while  the 
receiver  which  is  connected  with  the  driving  motor  reduces 
the  excitation  again  to  zero  value  after  a  certain  number 
of  revolutions. — Elek.  Zeit.,  April  17,  1913. 
Miscellaneous 

Involute  Spur  Gears. — A  Schein. — An  illustrated  article 
giving  a  comparison  of  numerical  and  graphical  methods 
for  the  design  of  involute  spur  gears.  The  author  shows 
clearly  the  use  of  charts  in  lessening  the  labor  involved  in 
gearing  calculations. — Gen.  Elec.  Rev.,  April,  1913. 


Testing  of  Apparatus. — A  continuation  of  the  serial  on 
shop  testing  of  electrical  apparatus,  outlining  general  tests 
of  direct-current  machines.  The  present  instalment  deals 
with  the  setting  of  brushes  and  brush  holders,  examination 
of  the  commutator,  polarity  tests,  adjustment  of  the  posi- 
tion of  the  brushes,  resistance  tests,  friction  and  core 
losses. — Elec.  Jour..  April,   1913. 

Protection  of  Buildings  from  Lightning. — E.  W.  Kel- 
logg.— An  illustrated  pamphlet  of  fifty-five  pages  on  the 
use  of  metal  conductors  to  protect  buildings  from  lightning. 
After  a  history  of  the  development  of  the  use  of  lightning 
rods  the  author  explains  some  elementary  facts  of  elec- 
tricity in  connection  with  lightning,  discusses  lightning 
rods  as  insurance  and  the  best  arrangement  of  conductors, 
and  concludes  with  some  notes  on  other  protective  methods, 
and  on  resuscitation. — Univ.  of  Missouri  Bulletin,  No.  7. 
(Eng.  Exp.   Station,  Vol.   Ill,   No.   1). 


Book  Reviews 


Annuaire  pour  .l'An  1913.  Publie  par  le  Bureau  des 
Longitudes.  Avec  des  notices  scientifiques.  Paris: 
Gauthier-Villars.  Price,  1.5  francs. 
This  invaluable  little  pink  yearbook  of  official  scientific 
[•"ranee  is  always  welcome.  Its  first  issue  was  in  1796 — so- 
that  it  is  over  a  century  old.  It  has  grown  with  age  and 
experience  until  it  has  escaped  the  limitations  of  a  single 
volume,  and  it  is  now  virtually  published  biennially  in  two 
annual  parts,  the  regular  calendrical  portions  running 
through  both  parts  but  the  remaining  sections  appearing  in 
alternate  years.  This  year  we  have  the  geographical,  statis- 
tical and  meteorological  sections  to  the  exclusion  of  the 
physical  and  chemical.  The  appendices,  which  always 
possess  special  interest,  relate  in  this  case  to  the  solar 
eclipse  of  April  17,  1912,  the  use  of  wireless  telegraphy  in 
disseminating  legal  time  from  the  Eiffel  tower,  and  the 
obsequies  of  M.  Radau.  There  is  perhaps  no  publication 
which  offers  so  much  national  scientific  information  offici- 
ally at  a  less  cost  than  the  Annuaire. 


Wechselstrom-Arbeitsdiagramme.  By  Emil  Waltz.  Ber- 
lin: Hermann  Meusser.  940  pages,  255  illus..  31  tables. 
Price,  24  marks. 
This  suggestive  work  treats  in  the  most  thorough  and 
erudite  manner  of  the  vector  diagrams  of  alternating- 
current  circuits  and  devices.  The  work  is  replete  with  ex- 
haustive geometric  figures  so  complex  and  involved  that  it 
will  prove  an  excellent  means  of  testing  one's  knowledge  of 
alternating-current  phenomena  to  work  through  these  chap- 
ters and  to  endeavor  to  comprehend  the  methods  employed 
in  this  work.  It  would  seem  that  the  author  lost  sight  of 
the  fact,  so  clearly  enunciated  by  Professor  Hertz  in  his 
early  papers  on  electric  waves,  that  it  does  not  do  to 
measure  in  micro-millimeters  the  distance  between  chalk 
marks.  Likewise  it  does  not  do  to  apply  the  utmost  finesse 
and  nicety  of  geometrical  analysis  to  the  problem  of  alter- 
nating-current devices,  unless  this  process  is  used  with  a 
distinct  and  clear  understanding  that  it  is  rather  a  sort  of 
mathematical  or  geometrical  rope-dancing  than  an  attempt 
at  a  physical  understanding  of  the  phenomena.  With  this 
clearly  in  mind,  the  book  will  prove  useful  to  those  who 
already  know  the  subject  and  like  to  exercise  by  going 
through  complicated  processes,  not  so  much  for  the  sake 
of  understanding  the  principles  as  for  the  sake  of  the  sport 
gained  from  difficult  geometric  analysis.  Perhaps  the 
author  would  have  served  his  readers  better  if  he  had  kept 
from  becoming  too  much  imbued  with  the  fascination  of 
his  diagrams.  The  book  is  worth  studying  by  all  those  who 
enjoy  testing  their  knowledge. 
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New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently   Developed 
Manufactured  Products  of  Interest  to  Electrical   Reader-. 


High-Efficiency  Arc  Lamp 

The  new  Jandus  are  lamp  1 
an  improved  method  for  preventing  a  deposit  ol  material 
from  the  arc  upon  the  inside  of  the  inclosing  glass. 

mechani  m  oi  thi   lamp  is  quite 
ind  il  11        Mm    familiar 
1      The  electrodes 
an-    mii  roundi  'I    I''.'    a 
cylinder  or  chimney,  and  this 
in  nun  is  held  in  in  outer  part 
nng    of    a    metal    ring 
pieci    u  ith  concave  glas 
each     side,    one    of    winch     i- 
I        The     ring     piece     is 
made  SO  as  to  form  a  hollow 
nr  annular  chamber,  which  in 
connection      with      the      glass 
chimney  at  the  top  and  1.. ill. mi 
vj".    "''  allows  the  air  to  circulate  be- 

ll the  chimney  and  th< 
annular  chamber.  Owing  to 
the  differences  in  temperature 
the  vapors  from  the  arc  will 
circulate    through    the   annular 

chamber,  depositing  all  Mh- 
pended  matter  upon  the  cold 
mi  id  walls  of  this  chamber. 
interior  of  arc  lamp  The  latter  is  protected  inside 
by  a  non-oxidizin| 
that  the  nntal   1     nol   attacked  by  corrosion. 

\    375-watl    lamp   «ii   the  new    landiis  type   IS   said   to   giv< 

2000  cp  ai  a  to-deg.  angle  over  the  horizontal.  With  the 
improved  mineral  electrodes  the  consumption  1-   from  0.2 

wall  In  O.25  wall  per  caudle.  I  lie  electrodes  lasl  from 
70  hours  to  100  hours.  Each  tune  the  electrodes  are  re- 
newed the  chimney  needs  to  be  cleaned,  hut  in  practice  this 
is  easily  done  by  fitting  in  a  clem  chimney  when  trimming 

the    lamp,    and    the    old    one    is    afterward    cleaned    at    the 

shop.     For  street   lighting  it   is  recommended  to  use  the 

lamp  for  covering  330  ft.  length  and  30  ft.  width,  and  in 
such  case  it  is  claimed  to  he  the  most  economical  lamp 
developed    lor   city    use. 


Internal-t'ombuslion  Turbi>-(  Jem-rat  or 
From  time  in  tune  the  question  has  come  up  <<\  designing 
a  S'i-  turbine  winch  will  utilize  internal  combustion  oi  gas 
to  produce  a  direct  rotary  movement.  KcccutK  a  turbine 
has  been  designed  and  constructed  b)  a  German  engineer, 
II.  Ilol/warth.  of  Mannheim,  and  this  unit,  which  i-  shown 
in  the  illustration,  is  said  to  operate  '-  satisfactorily 
The  unit  is  a  combined  gas  turbine  and  generator,  of  ver- 
tical type,  wnh  the  turbine  in  the  enlarged  base  portion 
and  the  generator  at  the  top. 

I  he  principal  difficulty  with   an   internal  comhustion   tur- 
bine   lies    in    the    heating    ol     the    gas    chambers    under    the 

effect  oi  th<  explosions  Mi  ll"i  warth  overcomes  this 
difficulty  by  using  a  number  <'i  explosion  chambers  which 
come  into  action  in  turn.  SO  that  each  oi  them  has  a  certain 
COOling  period.  In  this  wa\  he  cl  limS  10  he  ahle  to  USC  the 
internal  comhustion  principle  with  L;real  security  and  with 
economical  fuel  consumption.     The  efficiency  of  the  turbine 


1.  said  to  be  greater  than  that  ined  with  ti. 

engine. 

I  o  carry  o.u  th<   de!  ign  ' :"    in   •    •   ■   places    1  nun 
■  -  around  the  pi  riph<  r 
and   these  open   into  the   central   portion   occupied   by   the 
ing  wheel  wnh   blades.     The  •  e  the 

ai  of  ill.-  '.'.  heel   in  a  mannei 
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•-team    turbine.      The   turbin<  with    any    kie 

motor  gas  or  with  an  he  unit  shown  in  the 

illustration   i-   rated   at    1000  hp   and   is   now    in   operation   in 
a   plant   in   i  .crinany.      The  machincr)    m   I  nd   is 

I.  n    an    dch\  erj    and  exhaust.      1  In 

of  tins  kind  is  said  to  equal  onlj   one-fourth  of  that 


Large  Automatic  (  oitirolU  r 

Electric  Control  Limited,  of   Bri 
land,   recentl)    made  a   largi    .nil. a. 
ing   and   slopping 

twice   a   minute    1 1    I  pump   is   dr: . 

300  hp   induction   motor.-   supplied   with   threc-p; 
al  -i  |o  volts,      The  motor-  are  din  cl 
of   the  pump   shaft,   their  stator   and   rotor   wind     . 
joined   in   parallel.      I  !■■  the  slip-n 

approximately   tin  hat   applied  (o  the    stator,   the 

starting  current  in  both  circuit  amp  and  the  full- 

load  current   750  amp 

The  conti 
stator  circuits  and 
the    rol 
time    : 

icuum  dashp 

The   mtei 
that    each    switch    unit 
althoug 
and  tl 

ratings,      i  his    t  i  necting    in 

paralli  .amp 

continuous  ran--,  thus  making  it  into  a   -  switch 
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of  iooo  amp  I  hree  of  these  switches  are  used  to  form 
•lie  tripli  poll  i  itor  switch  and  two  to  form  the  last  rotor 
switch.  The  five  switches  on  the  top  half  of  the  panel  thus 
form  one  triple-pole  and  one  double-pole,  iooo-amp  switch, 
and  the  remaining  switches  on  the  bottom  half  of  panel 
1  ai  1]  form  a  500-amp  double-pole  switch,  which  is  more 
1  ban   ample   for  the  short  time  they  are  in  circuit.     Each 


FIG.    I — FRONT  VIEW   OF   AUTOMATIC  CONTROL  BOARD 

switch  is  assembled  on  a  2-in.  slate  panel  mounted  on  a 
heavy   angle-iron    frame. 

The  switch  levers  are  fitted  with  laminated  copper 
brushes  and  with  auxiliary  and  main  sparking  tips.  The 
main  sparking  tip  is  a  solid  copper  finger  making  contact 
on  a  large  carbon  block.  The  magnets  are  operated  by 
single-phase  current  from  the  main  supply.  When  ener- 
gized they  close  the  switches  through  a  toggle  mechanism, 
which  is  so  designed  that  the  magnet  plunger  is  free  of  the 
mechanism  in  the  "up"  position,  and  thus  it  is  impossible 
for  any  vibration  to  be  produced  at  the  switch  contacts, 
which  is  an  essential  feature  in  alternating-current 
solenoid  switches. 

The  controller  itself  is  governed  by  means  of  a  tappet 
switch  operated  by  two  tappets  on  the  water  reservoir. 
When  the  water  falls  to  its  lowest  level  the  tappet  switch 
is  closed  by  one  of  the  tappets.  This  closes  the  solenoid 
circuits  of  the  three  switches  which  form  the  stator  switch. 
These  immediately  close  and  thus  start  up  the  motors  with 
all  the  resistance  in  the  rotor  circuits,  the  other  switches 
following  in  succession  with  a  sufficient  interval  of  time 
between    each.      When    the    short-circuiting    rotor    switch 
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)V    RESISTOR    PANELS 


closes,  the  intermediate  switches  automatically  open,  and 
the  motor  runs  at  full  speed  with  the  stator  and  the  rotor 
switches  closed.  When  the  water  rises  to  its  highest  level 
the  tappet  switch  is  tripped  open  and  this  action  opens  the 
controller  and  thereby  stops  the  motors,  the  main  circuit 
always  being  broken  on  the  stator  switch. 

The  tappet  switch  is  totally  inclosed  and  weather-proof. 


It  has  no  sliding  contacts,  but  is  fitted  with  copper-to-carbon 
normal  contacts  with  a  quick  make-and-break  action. 

A  considerable  amount  of  resistance  is  required  for  this 
controller.  The  resistors  are  built  up  on  three  separate 
angle-iron  frames.  Each  set  is  fitted  with  a  slate  panel 
with  terminals  and  cable  sockets  so  that  the  connections 
between  the  resistance  terminals  and  the  terminals  on  the 
controller  panel  can  be  easily  and  quickly  made. 


Alternating-Current  Motors  for  Pumps  and  Blowers 

A  new  type  of  non-synchronous  motor  has  been  brought 
out  by  the  Oerlikon  company  of  Switzerland  for  use  on 
single-phase  and  polyphase  circuits.  This  type  is  used  for 
large  ratings  and  at  speeds  above  1000  r.p.m.  and  is  em- 
ployed for  driving  pumps  or  blowers.  For  this  purpose 
the  diameter  of  the  motor  is  reduced  as  much  as  possible. 
Such  motors  are  made  generally  with  end-plate  bearings 
and  a  short-circuited  armature  for  speeds  between  1450 
r.p.m.  and  3000  r.p.m.  A  partly  inclosed  motor  is  shown  in 
Fig.    3.      Another    similar    type    has    ventilating    holes    in 


FIGS.     I     AND    2 MOTOR     WITH     SHAFT    INCLINED    AT     50    DEC 

FROM    THE    HORIZONTAL,   AND  THE   ROTOR 

the  outer  casting.  Laminated  iron,  separated  by  air  spaces, 
is  used  in  the  stator.  The  winding  consists  of  copper  bars 
or  wires,  laid  in  half-inclosed  slots  and  well  insulated.  The 
rotor  is  normally  a  short-circuited  armature  for  all  sizes, 
base  copper  bars  laid  in  slots  being  soldered  at  each  end 
to  a  copper  ring  by  silver  solder. 

Another  type  of  rotor  with  collector  rings  is  also  made, 
and  this  is  fitted  with  a  device  for  simultaneously  short- 
circuiting  the  armature  and  raising  the  brushes.  The  short- 
circuit  is  carried  out  by  the  use  of  a  collar  with  projecting 
contacts  which  are  brought  under  the  collector  rings,  and 
the  brush-raising  device  works  by  the  operation  of  a  hand 
wheel  mounted  directly  on  the  motor.  Generally  the  outer 
casting  with  holes  is  employed  for  the  motors,  but  another 
1 1  Tin  is  designed  for  use  with  pumps,  so  as  to  be  protected 
from  dropping  or  splashing  of  water.  Such  motors  are 
made  in  ratings  up  to  800  hp,  above  which  size  they  are 
built  with  separate  upright  bearing  castings  bolted  on  to 
a  foundation  plate. 

A  type  of  motor  shown  in  Fig.  1  is  designed  for  vertical 
shafts  and  for  use  in  inclined  positions  and  is  intended  for 


Mav  io    to 
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pumping   plants   with   direct   coupling    to   the    pump.      I  his 

installation  employs  a  three  p  n    entirely  in 

on  an  inclim  It  is  rated  at  125  lip  and  operates 

on  a  400-voli  circuit   at  2920  r.p.m.,  being  coupled  directly 

to  a  Sulzer  rotarj   pump.     In  tin-  type  of  motor  thi 

is  entirely  closed. an  ,      oling. 

The   ariiiat  1 1 1  l  Fig.  2  is   provided   with   a   short- 


FIG.    3 — PARTLY    INCLOSED    500-111-.     IIIKH-    PHASE     MOTOR 

circuited  bar  winding.  Grooved  bearings  are  employed  in 
this  case,  and  the  oil  is  raised  by  the  screw  thread  seen  on 
the  end  of  the  shaft  and  from  there  forced  through  the 
shaft  to  the  bearings. 


Exhibitors  at  N.  E.  L.  A.  Chicago  Convention 

The  exhibition  committee  of  tin  National  Electric  Light 
Association  has  allotted  locations  to  the  various  con 
that  have  thus  far  completed  arrangements  with  it  E01 
space  in  the  Medina  Temple  in  <  hicago,  Svhere  the  con- 
vention will  be  held  from  June  2  to  June  <>  inclusivi 
addition  to  the  regular  exhibits  tin  I  ommercial  Section 
will  have  an  office  and  reception  room  hi  ill.  exhibition 
hall,  the  meter  committee  will  haw  .111  exhibit  "ii  the  main 
floor,  and  it  is  hoped  that  it  may  la-  possible  to  locate  thi 
transportation   committee  also   in  the   exhibition   hall. 

The  exhibit  hall  has  space  for  sixty-eight  booths  and  the 
exhibition  committee  obligate  xovide  signs,  rail- 

ings, decorations,  service  outlet    for  electrical  connection. 

telephone,  tie.,  for  each  booth,  and  ha-  made  arrangements 
with  local  firms  for  labor  of  all  kinds,  floral  decorations, 
rugs,  furniture,  etc.  The  hst  of  exhibitors  thus  far  includes 
the  following:  Thompson  Electric  Company,  Benjamin 
Electric  Company,  Hughes  Electric  Heating  Company,  G. 
&  \\ .  Electric  Specialty  Company,  1  lectric  Storage  Batter) 
Company,  Duncan  Electric  Manufacturing  Company,  Sim- 
plex Electric  Heating  Company,  engineering  department 
National  Quality  I. amp  Divisi  era!  Electric  I 

pany,   Federal   Sign   System   (Electric),  Western   11. 
Company,   Economical   Electric   Lamp   W<  eneral 

Electric  Company,  Hotpoinl  Electric  Heating  Company, 
Inc.;  Tungstolier  Work-  of  General  Electric  Company, 
Pittsburgh  transformer  Company,  Weston  Electrical  In- 
strument Company,  Oshkosh  Manufacturing  Company,  Phil- 
adelphia Electrical  X  Manufacturing  Company,  Electrical 
Review  Publishing  Company,  Eureka  Vacuum  Cleaner 
Company,  Electrical  World,  Minerallac  Electric  Companj 
Duplex  Metals  Company,  W.  V  Matthews  X-  Brother, 
Southern    I  schan  hn.A.    Roebling's   Sons 

Company,  II.  W.  Johns  Manvilli  <  impany,  Standard  Un 
ound  (  able  Company,  M  done)  l  lei  trii  I  bmpan) 
Edison  Storage  Batter)  l  ompany,  William  \\  Mcjunkin 
Advertising  Agency,  Electric  Vehicle  Association  of 
America,  Wagnei  Electric  Manufacturing  Company,  Gen- 
eral Electric  Company,  Genet  d  Vehicle  Company,  Electric 


Appliance  1  -.trie  Company,  Hurley 
Machine  Co  nufacturing  Com- 
pany. I  I  1  ompanies. 
Metropolitan  Enginei  ring  1  ompan;  lectric  Com- 
pany, Top:  • ,  Magazim  danu- 
facturin  pany. 
American    Distrii  -tipariy.    Hubbard  &   Company. 


Compact   I  herapentk  Dei  ice 

Working  on  the-  theory  that  extremely  high  oscillations  in 
connection  with  t:  m  of  ozone  are  useful  thera- 

peutic  -atories  Company. 


ot   l  leveland,  ha-  developed  what    il  'able  violet- 

ray  generator  which  consumes  about  10  watt-.     The  appa- 
ratus  is  very  compact,  being  of  about  the  -  ■  phone 

1  r,    and   weighs   only   2.5   lb.      It   cot  1    plug 

which   will   tit  any   electric  lamp  socket,  a  high-frequenc) 

atoi   and  a  receptacle  for  holding  thi 
in  treating  any  affected  part  of  the  b 
Electricity  at  high  frequency  developed  in  the  generator 

ivered  through  a  cord  to  the  hard  1  :tacle 

which   holds    the   electrode   used    in    treating   a   patient       By 
adjusting  a  screw  on  the  generator  the  desired  amount  of 
1-  developed  at  the  electrode,  which  is  a  highly  ex- 
hausted glass  tube. 

The  generator  will  operate  on  cither  direct  or  alternating 
current.      The   standard   sizes  are  designed    for 

although   special    -i/e-   are    made    for   other   volt    . 


Push-Hutton-Operated  Motor  Controllers 

<  utler-l  lammer      Manufacturing  Mil- 

waukee, has  added  a  number  of  new  types  to  its  automatic 
controller  line,  one  of  which  is  shown  in  the  accompanying 
illustration.  This  type  of  series  n  la)  controller  can  be  used 
with  push-button  switches  placed  where  convenient  to  the 
operator.  The  resistance  in  the  motor  circuit  is  automatic- 
al!-, cut  out  and  the  motor  accelerated,  the  starting  current 
being   kept   at   all   tune-  he   magnetic 
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switch.  - 

rent    through    relays  elerate    the 

motor  quickly   under  light   load,   but   when   under  a   heavy 

load  the  re  tea  the 

oper.it  irely   of   the    responsibility   sn   that 

the  mot.-r  or  machine  cannot  I                                                   less- 
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Industrial  and  Financial  News 


Public  Utility,  Commercial,  Corporate  and  Trade  Devel- 
opments— The  Electrical  Material  and  Security  Markets 


New  England  Telephone  &  Telegraph  Plans  New  Con- 
struction.— Appropriations  for  1913  made  by  the  New 
England  Telephone  &  Telegraph  Company  include 
$4,500,000  for  new  construction  and  real  estate  and  $5,700,000 
for   repairs   and   depreciation. 

More  Space  for  Reading  Electric  Company. — The  Read- 
ing Electric  Company,  electrical  supply  jobber,  is  erect- 
ing a  four-story  building  at  503  Penn  Street,  Reading,  Pa. 
In  addition  to  the  latest  improvements,  the  new  building 
will  have  a  large  chandelier  showroom,  28  ft.  x  100  ft. 

Pittsburgh  Jobber  Adds  New  Lines. — The  Union  Electric 
Company,  Pittsburgh,  was  recently  appointed  distributing 
agent  for  Sherwin  Williams  insulating  paints  and  varnishes 
and  is  now  carrying  a  complete  stock  of  these.  It  has  also 
been  appointed  agent  in  the  Pittsburgh  territory  for  the 
Erickson  Manufacturing  Company,  Buffalo,  N.  Y. 

Larger  Manufacturing  Facilities  for  Electric  Cable  Com- 
pany.— Work  has  been  finished  upon  a  large  four-story 
addition  to  the  plant  of  the  Electric  Cable  Company, 
Bridgeport,  Conn.  The  new  building  has  been  laid  out  with 
a  view  to  promoting  economy  and  efficiency  in  manufactur- 
ing rubbered-covered  wires  and  cable  and  will  enable  the 
company  to  double  its  output. 

Instrument  and  Meter  Trade  Not  Affected  by  Tariff 
Changes. — Various  prominent  instrument  and  meter  manu- 
facturers recently  interviewed  have  stated  that  business  in 
their  line  continues  normal  and  gives  no  sign  of  decreasing. 
The  following  statement  in  a  letter  from  the  Bristol  Com- 
pany, of  Waterbury,  Conn.,  seems  to  give  a  good  summary 
of  the  general  opinion  on  the  question:  "Our  shipments  and 
orders  for  recording  instruments  of  various  classes  are 
holding  up  to  our  usual  standard,  in  spite  of  the  talk  of 
ta'iff  change." 

Many  Blower  Installations  in  California. — The  American 
Blower  Company,  through  its  San  Francisco  office,  recently 
closed  a  number  of  contracts  covering  the  installation  of  its 
equipment  in  California.  The  list  includes  blowers  for  high 
schools  in  Oakland,  several  factories  and  office  buildings  in 
San  Francisco,  the  Museum  of  History,  Los  Angeles;  the 
Pasadena  Bank  Building,  Pasadena;  a  pre-cooling  plant  for 
the  Sebastopol  Berry  Growers,  Inc.,  Sebastopol;  a  forced 
draft  plant  in  the  city  of  Palo  Alto  for  use  with  an  incin- 
erator, and  blowers  for  a  large  building  in  Fresno. 

Conditions  in  Electrical  Supply  Manufacturing  Business 
Excellent. — The  Trumbull  Electric  Manufacturing  Com- 
pany, Plainville,  Conn.,  manufacturer  of  electrical  supplies, 
says  that  present  conditions  are  excellent  in  its  line  of 
business.  The  company's  sales  for  the  first  quarter  of  this 
year  were  materially  ahead  of  those  in  the  corresponding 
period  of  1912,  and  the  factory  is  being  run  overtime  now 
and  then  in  various  departments.  Sales  to  the  Chicago  terri- 
tory and  in  States  along  the  Mississippi  River  have  been 
very  heavy  recently.  The  company  looks  for  depression  in 
general  business  if  the  proposed  changes  in  the  tariff  are 
adopted  and  is  not  going  to  take  up  any  plans  for  building 
until  the  outlook  becomes  more  definite. 

Southern  Printing  Plant  to  Have  Individual  Drive. — One 
•of  the  most  noteworthy  installations  of  electrical  equipment 
for  industrial  purposes  in  Memphis,  Tenn.,  is  Hearing  com- 
pletion. This  consists  of  fifty-one  motors  and  a  motor- 
generator  set  which  are  being  installed  by  S.  C.  Toof  & 
Company  in  their  new  printing,  binding  and  lithographing 
plant.  Individual  drive  will  be  used  throughout  the  plant, 
which  is  to  be  modern  in  every  respect.  The  motors  will 
be  furnished  by  the  Sprague  Electric  Works  and  all  will  be 
;  I  for  220  volts,  direct  current.  F.  G.  Proutt  was  con- 
sulting   engineer  to  the  Toof  company  in   connection   with 


the  new  plant  and  the  installation  of  the  electrical  equip- 
ment is  being  done  by  the  Electric  Novelty  Company,  con- 
tractor, of  Memphis.  When  completed  the  plant  will  be 
the  largest  using  individual  motor  drive  in  Memphis  or 
nearby  communities. 

Gas-Engine  Sales. — Recent  contracts  placed  with  the 
Bruce-Macbeth  Engine  Company,  Cleveland,  include  a  sixth 
repeat  order  from  the  Willard  Storage  Battery  Company, 
of  the  same  city,  for  a  150-hp  engine.  Other  recent  orders 
are  as  follows:  From  the  Sydenham  Glass  Company, 
Wallace,  Ont.,  for  a  350-hp  four-cylinder  vertical-type  en- 
gine for  driving  a  60-cycle,  three-phase  alternator;  from  the 
Diamond  Flint  Glass  Company,  Redcliffe,  Alberta,  for  two 
T50-hp  engines  for  a  new  glass  factory.  Another  order  was 
for  a  four-cylinder,  100-hp  engine  to  run  on  producer  gas 
and  drive  a  generator.  This  unit  will  be  installed  in  a  new 
factory  in  Detroit  for  the  Ross  &  Young  Machine  Com- 
pany. 

Electrically  Driven  Refrigerating  Plant  Installation. — A 
5-ton  electrically  driven  refrigerating  plant  is  being  in- 
stalled in  the  restaurant  of  John  Healy  at  145th  Street  and 
Broadway,  New  York  City,  by  Halbert  P.  Hill,  Inc.,  30 
Church  Street,  New  York.  The  equipment  is  designed  to 
take  care  of  all  the  ice  boxes  and  produce  in  addition 
1000  lb.  of  ice  per  day.  The  Hill  concern  is  also  supplying 
a  200-hp  motor  to  drive  the  70-ton  ice  plant  of  the  Brooklyn 
Hygeia  Ice  Company  at  Forty-fifth  Street  and  Rutland 
Road,  Brooklyn.  The  Brooklyn  Edison  circuits  furnish 
the  energy  for  this  installation,  and  it  is  estimated  that 
the  energy  consumption  will  be  50  kw-hr.  per  ton  of  ice 
produced,  which  at  the  new  rates  for  energy  will  amount  to 
90  cents  per  ton. 

Traffic  in  Insulators  Very  Promising. — The  following 
abstract  from  a  letter  written  by  one  of  the  largest  manu- 
facturers of  porcelain  insulators  illustrates  the  prevalent 
optimistic  view  that  is  taken  regarding  the  impending  tariff 
changes:  "The  proposed  tariff  reduction  on  porcelain  may 
in  some  minor  instances  affect  our  business,  but,  generally 
speaking,  we  consider  that  it  will  not  influence  the  major 
part  of  the  business,  for  the  reason  that  this  part  consists 
of  an  important  product  purchased  upon  quality  not  price. 
The  development  of  this  product  has  proceeded  to  a  point 
where  the  United  States  is  on  an  even  footing  with  the 
best  European  practice,  almost  ignoring  the  tariff.  We 
firmly  believe  that  the  United  States  product  will  soon  far 
surpass  the  European.  It  is  an  interesting  sidelight  on  the 
question  of  European  versus  American  development  to  note 
that  we  are  literally  'carrying  coals  to  Newcastle'  by  send- 
ing insulators,  in  carload  lots,  for  voltages  as  high  as  60,000 
to  Italy,  a  stronghold  of  the  finest  ceramic  product." 

Electric-Heating  Appliances  in  Demand. — "As  far  as  our 
company  is  concerned,  demand  for  electric-heating  appli- 
ances continues  to  be  very  brisk."  said  Roger  William*,  of 
the  Simplex  Electric  Heating  Company,  this  week.  "Our 
sales  thus  far  in  1913,"  he  continued,  "are  27.5  per  cent  ahead 
of  those  in  any  other  year  in  the  history  of  the  company. 
One  interesting  feature  of  the  business  is  the  constantly  in- 
creasing number  of  inquiries  which  we  are  receiving  from 
industrial  companies,  not  only  about  the  devices  already  on 
the  market,  but  asking  if  we  can  make  heating  appliances 
to  be  used  in  entirely  new  fields.  At  the  present  time  irons 
and  toasters  are  selling  well,  and  orders  for  electric  ranges 
are  numerous.  Two  carloads,  aggregating  250  ranges,  were 
shipped  recently  by  the  factor}'  on  one  order  from  the  West. 
Another  electric-heating  appliance  which  is  attracting  atten- 
tion is  the  ether  stove  used  in  milk  analysis,  such  as  those 
we  installed  at  the  Health  Department  laboratories  in  the 
Willard   Parker  Hospital,  New  York.     As  milk-testing  lab- 
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oratories  throughout  the  country  could  use  these  stoves, 
central  station  companies  and  dealers  in  a  great  many  places 
would  find  n  to  their  advantage  to  endeavor  to  intro- 
duce them  locally,  Our  factory  is  0|  Full  capacity 
at  present,  including  the  recently  completed  addition." 

Westinghouse  Fans  for  1913. —  Excepting   foi 
of  several   new   sizes  and    types   and    for   minor   1  lian ■'■ 
di    ign  .nid  inn  ]..  then    an    no  radical  changi     between  the 
line    of    tans    placed    on    the    market    this    season    by    the 
W(    1  inghou  11     Electric    &    Manu    ■    uring     Co   ipai 

those  made  by  it  in    [912.     Prices  ha1 i    been     I 

The  companj   is  •  eti  nding  it 

the  dealei  s  and  central    tation  companii  its  fans 

and  is  endeavoring    to  ith  them  in  every  way 

po  sible,  including  the  furnishin adverti 

Petroleum-Oil  Engines  Purchased. — The  Siemund  Wenzel 

ectric  Welding  Company,  29  Broadway,  New  York  City, 
has  just   purchased   two   30-hp  m   "il   engim 

operating  on  petroleum  oil.  Thi  i  engim  tn  being  placed 
on  small  barges  in  the  harbor  and  I  from  place 

to  place  where  the  welding  work  is  to  be  done  This  work 
consists  largely  of  repairs  on  irts  of 

machinery  on  vessels.  The  Remington  Oil  l  ngine  Com- 
pany, 120  Broad  Street,  New  fori  1  innoui 
thai  11  is  supplj  ing  a  petroleum-oil  et  to 
the  Great  Northern  Railway  for  train-lighting  work.  The 
Bel  lias  been  completed  but  not  yet  tried  out.  If  successful, 
it  will  eventually  he  used  on  through  express  trains  bet 
St.   Paul  and  Seattle. 

Healthy  Increase  in  the  Smelter  Production  of  Primary 
Copper. — An  advance  report  on  the  produi  tion  of  copper  in 
101  i,  issued  this  week  by  the  Geological  Survey,  tates  that 
il"  melter  production  of  primary  copper  in  the  United 
Stales    last    year    was     [,243,268,720      ;  I     with 

1,00.  .'.U'. 7  |o  lb.  in   I'M  1,  an   increase  of  about   13.6  per  cent. 

The  total  value  of  the   i'iij  output,  at  an nee  of 

16.5  cents  per  lb.,  was  $205,139,338,  as  compared  with 
$  1 37, 1 5-t.( "(_'  111  I'll  1.  The  total  output  of  new  refined  copper 
in    [912  was    1,568,104,478  lh.,  which   was   th  in   the 

ImsImm    m|    1  lie   industry  and   exceeded   the   Ot  ill   by 

1  14,  !29,452  lh.  Returns  from  all  smelting  and  Defining  com- 
panies show  that  on  Jan.  I,  1012,  the  stocks  of  electrolytic, 
lake,  easting  and  pig  copper  were  88,372,105  lh  and  that  on 
Jan.  1,  Hii.t,  the  stocks  ..11  hand  were  [05,497,683  lh.,  an  in- 
reasi   during  [912  of  17,125,488  lb. 

Demand  for  Boiler  Equipment  Steady. — The  Babcock  & 
Wilcox  Company  states  that  the  demand  for  boiler  equip- 
ment and  auxiliary  apparatu  has  been  sati  [  ctory  and 
that  the  present  outlook  is  encouraging.  Recent 
aggregated  in  the  neighborhood  of  75,000  hp,  the  larger 
Orders   being   for    14,500  hp   from   the    Havana    Electric   Com- 

pany,  Havana,  Cuba;  6000  hp  from  the  Narragansett  Electric 
1  ighting  Company,  Providence,  R.  I.,  and  4800  hp  from  the 
Cleveland  Electric  Illuminating  Company,  <  leveland,  Ohio. 
Among    the    electric    companies    i"    which    equipment    has 

been    sold,    there    are,    besides    the    above,   the    United    1  i 

Electric  Corporation,   Elmira,  N.  Y  .  3060  hp;   United   Illu- 
minating   Company,    Bridgeport,    i  onn.,    1810   hp;    Illinois 
Northern  Utilities  Corporation,  Dixon,  111.,  toio  hp;    Vlton 
Gas  S    Electric  Company,  Alton.   Ill,  [760  hpj  United  lllu- 
minating    (  ompany,   New   Haven.   Conn.,    [210   hp;    K 
City  Terminal   Railway   Company,    Kansas   City,   Mo., 
hp:    Northwestern   Electric   Company,   Portland 
hp.  and  the   Harwood   Electric  I  ompany,   Harvi 

ji  hp. 
Electric  Omnibuses  for  New  York. — The  Electric  Coach 
Company,  30  Church  Street,  Nev  Ifork,  which  was  or- 
ganized recently  by  Geoi  II.  1  !■ 
M.uk. i\.  1  harles  Bei  \  tiai  James,  president  of 
the  Brooklyn  &  Manhattan  Ferry  Company,  and  others, 
is  preparing  to  applj  to  thi  Bo  ite  ol  New 
York  City  and  to  the  Public  Service  Cor  mis  ion  of  the 
First  New  York  District  for  permission  to  operate  omnibus 
lines  in  New  York  at  a  fare  of  5  cents.  Vccording  to  Mr. 
1  oft,  the  ci  impanj    will   p 

buses  if  the  rights  which  it  di  inted  by  the  city. 

1  hill  pa  -I'd  bj   the  I  egi  lature,  which  has  jw-i  ad- 
iourned.  the   Board  ol   Estimate  is  at  I  -:rant  fran- 

chises for  limited  terms  for  stage  lines  and  to  la}  out 
routes   for   these  lines  just   as  it   does  for  a   Sllbwaj    or  other 


transit   routes.      I  I  which   the   1  poses 

pi  rate   will    seat   eif 
vehicles  are  now   under  The 

•     30    Church 

1  ork. 

Equipment  Not  Seriously  Damaged  by  Flood.— During  the 
re.  em   floods  in  I  >hio  then 
■  inh  r    controllers,    thr.  1 

panels,  two  500-hp  mult-  --  and  many 

Hers    in   the 

a  partic- 
ularly,   had    1 trated                                             I    the   drum 

with    mud.      When   thi 

lanu- 
facturing  (.'ompany  arri  nd  that  the 

work  ot  si  raping  ing  the  equi| 

had  bi  •  g  the 

apparatu  -  in 

ih   steam  pi  r  dry- 

g  the 
der  panel-  li 
1. ut  this  pro 

tion,    «  lii'  ii    was    quii  l  I 
tori  hes      nd   I  hi  -oon  as  the 

with 
I  in  the  ban 
were    entirely    iinalti     ted    by    the    Ion 

I  he   1  with   the  excep- 

tion of   two   broken    in  rooms,   were   not 

affected  by  tl  .nt  was  put  back 

in    operation   as   soon   as    the    machinery   of   the   plan' 
ready,  and  no  furtlui    tl  need. 

Porcelain  Insulator  Developments.— The  business  on) 
in  the  porcelain  insulator  trade  is  summarized  by  the  I 
Insulator  Manufacturing  Company 

'Our  busin  .•  contracts    1 

for  tin    bettei   pari  tr  1913,  and  as  for  our  larger 

shipments    the    largest    contin  'he  present 

time  is  going  to  California  and  thi  ;-t.  but  we 

tonnage  in  the  East,  m   Pennsylvania  and  New 

ind,  and   we  also  have  a  the  present 

time  it    in  the  Isthmian  Cana'  I  bigh-voltage 

insulators   lor   Use   at   the    Panama   I  til   odds  the 

ular    development    in    our    line    is    that    of   the 

osion-type   insulator,   and    in   general   it    may   be 

50,000  and  above, 
uspension    type    is    almost    urn 
are  spending  a  great  deal  of  energy  in  perfecting  the  details 
"f  this  line  of  development,  at  -.me  we  are 

delivering    material    on    contract    for    a    line    operating    at 
150,000   Volts." 

Electrical     Instrument     Makers     Optimistic. — The     San- 
d,    Ml.,   manufacturer  of 
elect!  ical    instrun  1 

\ear    and    that    thi 

little    slack    at    this  -i    the 

winter   -i  ason,      Shipni.  n 

p. my   • 

Toronl 

I  .ighting  '  01   pai  I  bird 

Avenue  new 

Munici 

has  urn 

tant  pi 

three-wire  direct  current  'hese 

will    bi 

expres 

that   tl  n    the 
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Will  Build  New  Station  in  Ohio. — The  United  Service 
Company,  of  Scranton,  Pa.,  which  operates  gas  and  electric 
properties  in  Ohio,  Indiana  and  Pennsylvania,  is  planning 
to  erect  a  7000-hp  generating  station  at  Coshocton,  Ohio. 

Columbus  Railway  &  Light  Merger.— The  Ohio  Public 
Service  Commission  has  approved  the  application  of  the 
Columbus  Railway,  Power  &  Light  Company  to  issue 
$10,184,200  of  its  stock  to  exchange  for  underlying  stocks 
of  the  Columbus  Railway  &  Light  Company. 

Power  Equipment  Sales. — Calvin  H.  Currier,  141  Milk 
Street,  Boston,  reports  the  sale  of  a  complete  steam  and 
electrical  plant  to  the  Fellsmere  Electric  Light  &  Ice  Com- 
pany, and  also  the  sale  of  two  250-kva  direct-connected 
Kerr  turbo-generator  sets  consisting  of  one  high-pressure 
and  one  low-pressure  unit. 

Wheeler  Manufacturing  Company  Enlarging  Its  Plant.— 
Owing  to  the  rapid  increase  in  the  sale  of  its  products,  the 
C.  H.  Wheeler  Manufacturing  Company,  Philadelphia, 
builder  of  condensers,  pumps,  feed-water  heaters,  etc.,  is 
making  extensive  enlargements  and  improvements  to  its 
works.  The  capital  stock  of  this  company  has  been  in- 
creased  from   $200,000   to   $600,000. 

Cornell  University  to  Install  Waterwheel. — The  I.  P. 
Morris  Company,  Philadelphia,  has  received  an  order  from 
Cornell  University  for  a  550-hp  waterwheel  unit.  This  will 
operate  at  600  r.p.m.  under  a  head  of  142  ft.  and  will  be  of 
the  cast-iron  scroll-case  type  with  single  discharge  and 
horizontal  shaft.  It  will  be  installed  at  the  power  station 
of  the  university,  where  it  will  be  available  for  testing  work 
by  the  engineering  students. 

American  Gas  &  Electric  Making  Good  Showing.— 
Although  the  recent  floods  in  the  Middle  West  caused  con- 
siderable damage  in  the  districts  furnished  with  electric 
service  by  subsidiaries  of  the  American  Gas  &  Electric 
Company,  the  latter's  earnings  last  month  were  far  ahead 
of  those  in  the  corresponding  period  last  year.  Two  con- 
tracts aggregating  4500  kw  have  just  been  taken  by  the 
Canton  (Ohio)  Electric  Company.  Both  of  these  are  for 
twenty-four-hour   service. 

Changes  in  Mexican  Northern  Power  Company  Plans 
and  Personnel. — Owing  to  the  unsettled  conditions  in  Mex- 
ico, the  Mexican  Northern  Power  Company  has  experienced 
a  number  of  delays  in  completing  its  large  hydroelectric 
station  on  the  Rio  Conchos,  in  the  State  of  Chihuahua. 
Northern  Mexico.  According  to  the  original  plans,  the 
plant  was  to  have  been  in  operation  by  the  end  of  1512, 
but  it  was  found  it  would  not  be  able  to  deliver  energy 
until  June  of  this  year.  It  is  now  said  that  it  will  be  October 
before  the  plant  is  placed  in  operation.  Several  changes 
were  made  recently  in  the  personnel  of  the  company.  G.  F. 
Greenwood,  former  president  of  the  company,  and  E.  B. 
Greenfields,  former  vice-president,  have  retired  from  the 
board  of  directors,  and  Lawrence  McFarland,  representing 
Canadian  interests,  and  W.  W.  Freeman,  vice-president  and 
general  manager  of  the  Alabama  Traction,  Light  &  Power 
Company,  Ltd.,  have  taken  their  places.  D.  E.  Thompson, 
of  Toronto,  has  been  made  president  and  A.  E.  Ames  vice- 
president.     The  office  of  the  company  is  at  Montreal,  Que. 

Large  Waterwheel  for  Pacific  Gas  &  Electric  Company. 
— The  Pacific  Gas  &  Electric  Company,  San  Francisco,  in 
connection  with  its  large  hydroelectric  developments  in  Cal- 
ifornia, has  contracted  with  the  Pelton  Water  Wheel  Com- 
pany to  build  a  20,000-hp  single-discharge  Pelton-Francis 
turbine  to  operate  under  493-ft.  head  and  to  be  direct-con- 
nected to  a  12,500-kva  generator  rotating  at  360  r.p.m. 
The  turbine  unit  will  probably  be  the  largest  of  its  particular 
type  yet  built,  because  of  the  fact  that  the  entire  water 
quantity  is  discharged  through  a  single  draft  tube.  The 
turbine  inlet  is  72  in.  and  the  cast-steel  spiral  casing  will 
weigh  about  40  tons.  Speed  regulation  is  obtained  from 
a  special  Pelton  direct-motion,  oil-pressure  governor  con- 
nected to  the  wicket  gates.  The  Francis  runner  will  be  built 
of  bronze  and  cast  steel  and  is  provided  with  a  special  bal- 
ancing feature  which,  when  the  vacuum  has  been  estab- 
lished, practically  eliminates  all  duty  of  the  mechanical 
thrust  bearing.  The  relief  valve,  which  is  attached  direct 
to  the  turbine  casing,  is  controlled  by  means  of  the  governor. 
It  is  of  the  mechanically  operated  type  and  does  not  depend 
upon  a  pressure  rise  to  render  it  operative.     Because  of  the 


long  pipe  line  and  the  unfavorable  accelerating  and  retarda- 
tion conditions,  the  relief  valve  is  designed  to  discharge  the 
total  water  quantity,  equivalent  to  20,000  hp,  but  it  is  also 
equipped  with  a  slow-closing  feature  involving  some  new 
principles  by  means  of  which  water  economy  may  be  ob- 
tained. The  cycle  of  operation  involves  the  opening  of  the 
relief  valve  to  discharge  the  entire  water  quantity  with  a 
load  rejection,  then  slowly  closing  to  effect  water  economy. 
This  turbine  equipment  is  one  of  a  chain  of  power  houses 
forming  the  Pacific  company's  Drum  development,  and  will 
work  in  parallel  with  a  Pelton  tangential  plant,  four  units 
of  which  are  now  under  course  of  construction.  This  tan- 
gential plant  develops  40,000  kw  at  80  per  cent  power-factor, 
but  the  waterwheels  are  capable  of  developing  67,500  hp. 
The  south  fork  of  the  Yuba  River,  California,  is  the  source 
of  supply  for  the  tangential  plant  and  the  tailwater  passes 
on  down  to  the  turbine  plant.  Additional  developments  will 
be  made  as  the  power  market  warrants. 

Dayton  Manufacturer  Reports  Quick  Recovery  from 
Floods. — The  Piatt  Iron  Works  Company,  Dayton,  Ohio, 
manufacturer  of  waterwheels,  air  compressors,  feed-water 
heaters,  pumps,  etc.,  has  issued  the  following  statement  re- 
garding the  extent  of  damage  to  its  plant  in  the  recent 
floods:  "As  exaggerated  reports  have  been  circulated  con- 
cerning the  damage  done  to  our  plant  by  the  recent  flood, 
we  wish  to  hand  you  the  following  authentic  information: 
While  it  is  true  we  have  suffered  considerable  damage,  our 
buildings  were  practically  uninjured  and  we  have  recovered 
more  quickly  than  we  anticipated.  The  second  day  after 
the  water  subsided  we  had  steam  up  and  our  service  and 
fire  pumps  were  put  in  operation,  and  the  work  of  removing 
the  mud  and  debris  was  started.  Our  entire  organization 
responded  most  loyally  toward  getting  the  plant  in  opera- 
tion, irrespective  of  the  fact  that  many  of  them  suffered 
personal  loss  due  to  the  flood.  A  small  portion  of  our 
plant  was  put  in  operation  April  7,  but  owing  to  the  fact 
that  a  large  number  of  our  machine  tools  are  equipped  with 
individual  motor  drives  we  were  obliged  to  bake  and  clean 
these  motors  and  did  not  start  up  in  all  departments  until 
April  21.  We  are  now  prepared  to  accept  and  fill  all  orders 
promptly." 

Industrial  Securities 


AUis-Chalmers,  t.r.,  4th  pd.. 
Allis-Chal.,  pf.,  t.r.,  4th  pd.. 

Amalgamated  Copper 

American  Tel.  &  Tel 

Electric  Storage  Battery,  c. 

General  Electric 

Mackay  Cos.,  c 

Mackay  Cos.,  pf 

Western  Union  Tel 

Weatinghouse,  E.  &  M.,  c. . . 
Westinghouse,  E.  &  M.,  pf . . 

♦Last  price  quoted. 
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50,000,000 
99,747,200 
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NEW  YORK  METAL  MARKET  PRICES. 

,— —  April  29 >  , May  6 , 

Copper:  Bid.  Asked.  Bid.  Asked. 

Standard,    spot    14.75      to  15.25  15.00      to  15.50 

£        s        d  £        s        d 

London,   standard,   spot 67       2        6  69      10       0 

Prime  Lake    15.60      to  15.70  15.65      to  15.75 

Electrolytic     15.45      to  IS. 55  15.55      to  15.65 

Casting    15.30      to  15.40  15.40      to  15.50 

Copper  wire,  base    16.75      to  17.00  16.75      to  17.00 

Lead 4.50  4.35 

Nickel    40.00      to  45.00  40.00      to  45.00 

Sheet  zinc,  f.o.b.  smelter 7.75  7.75 

Spelter,   spot    5.60      to    5.70  5.55      to    5.65 

Tin,  spot 49.50  50.10 

Aluminum: 

Prompt  delivery   26.25      to  26.75  26.25      to  26.75 

Future 26.25      to  26.75  26.25      to  26.75 

OLD   METALS. 

Heavy  copper  and  wire   14.50  14.50 

Brass,   heavy    9.37/,  9.37^ 

Brass,   light    8.25  8.25 

Lead,    heavy    4.25  4.25 

Zinc/scrap 4.87H  4.87J4 

COPPER  EXPORTS  IN  MAY. 
Total  tons  to  May  7 8,041 
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Personal 


Mr.  John  C.  Greenway  i     thi    new  manager  of  the  Calu- 
met &  Arizona  Mining   I  ompanj      power  plan!   al    i; 
Ariz. 

Mr.  W.  A.  McCIellan   I 
superintendent   of    the    Municipal     i  1     I  'hint    at 

\  bbeville,  Ala. 

Mr.  C.   N.  Wiley   ha     I 
tract  agent  for  the  Atlantic  &  Gull   Portland  '  emenl  Com- 
pany, of  Ragland,  Ala. 

Mr.  A.  C.  Ramsey  has   been  appointed  contra* 
thi     Municipal    Electrii  iti  I  .ight    Plant   at   1  arbon 

Mill,   Ala.,  succeeding   Mr.  A.    P.   Smith. 

Mr.  Ira  Blalock 
ville  (Fla.)  Gas  &  I  mpany.     His  successor 

is  Mr.  J.  Wright  Reeves,  formerly  of  Atlanta,  Ga. 

Dr.  A.  E.  Kennelly,  of  Harvard  University,  has  been 
appointed  an  honorary  corresponding  member  of  the  Brit- 
ish  Association  for  the  Advancement  of  Science. 

Mr.  Ralph  W.  E.  Donges,  Camden,  N.  J.,  recently  ap- 
pointed a  membei  "i  the  Board  ol  Public  Utility  Commis- 
sionei  >,  has  been  elei  ted  pn  sident  ol   the 

Mr.  J.  M.  McNeilly   has   been   appointed   superintei 
of   tin-   metei    department    ol    thi     (Toronto    (Ont.)    Hydro 
Electric   System,   succeeding    \li     I.    M.    R.    Widdifield,    r« 
signed. 

Mr.   W.   G.   Eager    is   the    new    general    manager   of   the 
Valdosta    (Ga.)    1  ighting    1  ompany,   of   which    Mr.    II.   T. 
Hartman   is  the  recently  elected  president,  suci 
G.   W.   Varn. 

Mr.  Bernard  Drake,  of   Drake   &    G  td.,    London, 

I  11  "land,  is  visiting  this  country  in  the  interests  of  his 
pany.     Mr.  Drake  is  a  member  "f  tin-  (British)    Institution 
of  Electrical  Engineers, 

Mr.    J.    T.    Bateman    has    become    associated    with    the 
Clarendon    Electric    Light    &    Ice    Company,   of   Clan  1 
Ark.,  as  manager  and  contract   agent,   succeeding  Mr.  Jay 
Wheelock,  who  is  now  vice  presidi  nt, 

Mr.  George  Locke,  formerly  connected  with  the  Denver 
(Col.)   Gas  &  Electric   Light   Company,  has   signed  a  con- 
tract to  act  as  commercial  manager  "i  the  Honolulu  G 
Electric  Company,  of  Honolulu.    Hawaii. 

Mr.  George  B.  Esterley,  formerly  connected  with  the 
Edison  Electric  Illuminating  Company  of  Boston,  has  been 
appointed  chief  engineer  of  the  Rodondo  plant  of  the  Pacini 
1  ..1    8   Electric  Company  at  Rodondo  Beach 

Mr.  Frank  W.  Smith,  vice  president  of  the  United 
trie  Light  &  Power  Company  of  \\-\v   York,  is  convalescing 
in   1 1  is  lodge  at   Beaverkill,   N.   Y  .   from   a   recent  operation 
for  appendicitis  followed  by  a  few  minor  ai  ments  brought 
on  by  overwork. 

Mr.  P.  A.  Bertrand,  manager  of  the  Jefferson  I  M 

Light,  Heat  &  Power  Company,  has  been  appointed  gen- 
eral manager  of  the  Gray's  Harbor  Railway  &  Light  Com- 
pany, of  Aberdeen,  Wash.,  as  successor  to  \It  II.  B,  Zim- 
merman, who  has  been  transferred  to  the  New  York  office 
of   the   controlling   company. 

Mr.  S.  D.  Sprong,  electrical  the  Edison  Elec- 

tric Illuminating  Company  of  Brooklyn,  was  recently  ap- 
pointed a  member  of  the  executive  committee  of  the  Brook- 
lyn Institute  of  Arts  and  Sciences.  The  general  direction 
of  the  work  of  the  department   of  ell  the  Institute 

is  in  the  hands  of  this  committee. 

Mr.  Arthur  Williams,  president  of  the  A  1  Edi- 

son   Illuminating    Companies,   was    tendered    i    testimonial 

dinner  last  week  at  Sherry's,  New  York,  by  the  trustees  and 
friends  of  the  American   Museum  of  Safetj    OH   the   occasion 

of   ins   decoration   with   the   cross   of  the    Royal   Ordei 
Isahela  la  Catolica  bj   Senor  Don  Juan  Riano  v  Gayat 
Envoy      Extraordinary     and      Minister      Plenipotentiary 
Spain,  who  was  delegated  by  King   Alphonso  to  make  the 
formal   presentation. 

Mr.  H.  B.  Zimmerman,  who  has  been  general  managi 
the  Gray's  Harbor   Railway  &   Light   Company,   Aberdeen, 
Wash.,  for  the  past  two  years,  lias  been  transferred  to  the 
New  York  office  of  the  Federal  Lighl  r  Company 


Mr.    Zimmerm;  -     to    taking 

char;."  -.,1  manager 

of    th.      ! 
pany   and   al 

•  iiy  and  the   Niagara   & 

■  mpany.   Bui 

Mr.  F.  M.  Webber,  formerly  in  charge  r  de- 

partmi  .    ten- 

a    farewell  irture 

department 

of   the   1 ,,  i,,  ral  •  ce  at 

a    the 

lie  banquet.     Mr.  Wcb- 

a  graduate  —rved 

t.ii    years    with    the    1  ort    Wayne    works,    the    last    four    in 

charge  of  thi  partment. 

Mr.  L.  B.  Wickersham  has  I 

lailway   and   the   United 
Railw;  inland 

Empire  Rai  1 

ti    of  Leland  -erved 

iny  at 

later  hecai  rtland 

appointed     >  York   and 

and   di 

came   -  I 

Mr.  E.  M.  Wharff  has  resigned  as  neral  super- 

intendent   ami    operating    engineer    of    the 
Electric   Railway  &  Light  Company,  where  for  tl 
and  a   half  he  had   full  charge  of  the  operation  of  the  gas. 
1   -railway   and    steam-heat   departments.     He   will    he- 
ted  with  the  automatil  .'.any,  which 

will    manufacture    the    Kntitson    spring-operated 
engine    si.,rier       Vfter    he    was    graduated    fron 

•  sity   as   a   mechanical-electrical   engineer    Mr.   Wharff 
w  as    w  11I1    the    si  1  1  all'  -! 

York.  is       lie   resigned   from   the   Bcebc  Syndi- 

cate to  accept  ill,-  position  with  the 
the   Illinois  Traction   System 

Mr.   W.   Randolph   Sweany,  lintment   as 

managei    ol   thi     [Wont nt      i  lectric   Light  Company. 

Ltd.,    was    announced    in    these    columns    last    week,    w.: 

mai  lectcd  with 

^       ^A  years     w  it h     the     Gi 

J  J  Railway    &    Electric 

1      -~-      .^-.   \  par. 

ur   years   ago    Mr 
_^^^J  business 

*^G9  manager    for    the    T  ■- 

■JL^^^^^F  Hydro-Electric  System  and 

■■V  ^  k.  he  had  been   with   thi 

tern   since   the   construction 
period.      Much  of  the 
in      connection      with      the 
tungsten  -trect-lighting  sys- 
tem fell  on  his 

aiders   and   he  des 
the  lanterns  usi 
*     k     ~UfsNN  -he   concrete  and 

!en   poles   of   that    city 
He    als,.    built    up    the    complel  :'    the 

In   June    I. 
was    made    active    general    manager    of    :!'• 
Electric    Sj  stem    and. 
week    or    tw 

because   ■•!    his   letter   to   the    V  .    that 

for   the   lust    inlet. 

1  His  be   m  • 

connection    with    I 

Sw  can 

Light  Company,  1  i!     «  th  ■••. ;         thi    -  ■■•  m  has 

been  in  verj  -any 

succeeds    Mr     Parker    H,    Kemhlc.    whose    appointment    as 

genci  il    - 

pany,  of  I  it  -  announced  in  these  columns 

on    Feb     . 
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Construction 

New  England 

IIROOKLIXE,  N.  II.— Application  has  been  made  by  Orville  D.  Fes- 
scmlen  for  authority  to  operate  an  electric-utility  business  in  the  town 
of  Brookline. 

NEWPORT,  N.  II.— The  Newport  El.  Lt.  Co.  has  applied  to  the 
Public  Service  Commission  for  permission  to  issue  500  new  shares  of 
capital  stock   ($50,000  par  value). 

SUNAPEE.  N.  H.— The  Sunapee  El.  Lt.  &  Pwr.  Co.  has  applied  to 
the  Public  Service  Commission  for  authority  to  issue  $10,000  in  capital 
slock. 

AGAWAM,  MASS.— The  Selectmen  have  granted  the  Amherst  Pwr, 
Co.  a  franchise  to  erect  a  substation  on  the  Agawam  side  of  Mittineague 
and  to  extend  its  transmission  lines  to  Agawam.  The  Agawam  El.  Co. 
was  also  granted  a  franchise  by  the  Selectmen  to  supply  electricity  for 
lamps  and  motors  here.  It  is  expected  that  the  Amherst  company  will 
take    over   the    property   of    the    Agawam    company. 

ATTLEBORO,  MASS.— The  Attleboro  Steam  &  El.  Co.  is  planning'  to 
build  an  addition  to  its  boiler  plant,  55  ft.  by  80  ft.,  one  story  high,  to 
cost  about  $15,000.     Edgar  Tregoning  is  manager. 

BROOKFIELD,  MASS.— The  Selectmen  have  voted  to  give  the  con- 
tract for  street  lighting  to  the  Central  Massachusetts  EI.  Co.,  of  Palmer, 
for  a  period  of  one  year.  The  contract  calls  for  48-cp  lamps  at  $15.50 
each  per  year. 

BROOKLINE,  MASS.— Bids  will  be  received  by  the  school  commit- 
tee at  the  office  of  the  Selectmen,  Town  Hall,  until  May  15  for  the 
erection  complete  of  a  schoolhouse  on  the  Edward  Devotion  lot,  plans 
and  specifications  for  which  may  be  seen  at  the  office  of  Kilham  &  Hop- 
kins, 9  Park  Street,  Boston,  to  whom  all  inquiries  must  be  addressed. 
Separate  proposals  will  be  received  for  electrical  work,  heating  and  ven- 
tilating and  plumbing.      Franklin  W.   Hobbs  is  chairman  of  committee. 

FALL  RIVER,  MASS. — The  Aldermanic  committee  on  street  lamps 
has  recommended  the  discontinuance  of  fluid  lamps  in  the  First  and 
Second  Wards.  It  is  proposed  to  replace  the  lamps  with  boulevard  elec- 
tric and  gas  lamps,  the  former  predominating. 

WORCESTER,  MASS.— The  stockholders  of  the  Worcester  El.  Lt. 
Co.  have  voted  to  increase  the  capital  stock  of  the  company  by  an  issue 
of  2000  shares  and  have  authorized  the  directors  to  make  application  to 
the  State  Board  of  Gas  and  Electric  Light  Commissioners  for  approval 
of  such  an  issue  at  a  price  to  be  fixed  by  the  board. 

GROTON,  CONN. — The  town  of  Groton  expects  to  install  within  the 
next  four  months  a  500-kw  turbine  in  the  municipal  electric-light  plant, 
and  also  expects  to  purchase  a  25-kw  turbo-exciter  unit,  three  generator 
panels  and  two  distributing  panels  within  the  next  four  months.  T.  A. 
Graves  is  superintendent. 

PUTNAM,  CONN.— The  Putnam  Lt.  lS:  Pwr.  Co.  is  planning  to  extend 
its  transmission  lines  to  the  town  of  Arlington,  a  distance  of  5  miles, 
within  the  next  30  days,  and  expects  to  purchase  6  miles  of  No.  6  wire. 
The  distribution  system  will  require  10  transformers,  256  poles  and  500 
insulators.     R.  E.  Thurston  is  general  manager. 

SOUTH  NORWALK,  CONN.— The  electric  works  of  the  city  of  South 
Norwalk  expect  to  purchase  within  the  next  six  months  considerable 
weatherproof  line  wire,  various  sizes  from  4/0  to  6  B.  &  S.,  and  possibly 
seme  500,000-circ.  mil  and  1,000.000-circ  mil,  all  for  direct-current  250- 
volt  distribution.  The  erection  of  a  60-ton  to  100-ton  ice  plant  to  be 
operated  in  connection  with  the  municipal  plant  is  contemplated  this 
year  if  possible.  The  installation  of  a  public  steam  or  hot-water  heating 
system  as  an  auxiliary  is  under  consideration.  A.  E.  Winchester  is 
general    superintendent. 

TERRYVILLE,  CONN.— Plans  have  been  prepared  by  the  Andrew 
Terry  Co.  to  utilize  the  water-power  of  the  Pequabuck  River  by  the  in- 
stallation of  three  power  plants  at  points  where  the  fall  of  the  water 
can  best  be  taken  advantage  of.  The  power  houses  will  be  built  of 
concrete,  and  the  first  is  to  be  located  below  the  Old  Marsh  dam  at  a 
point  where  there  is  a  drop  of  47  ft-  from  the  dam  with  a  flume  to 
carry  the  water.  The  second  plant  is  to  be  located  near  the  Pequabuck 
factories  of  the  company  and  the  third  still  further  down  the  stream 
near  the  Allen  turning  factory.  Each  will  be  equipped  with  turbines 
and  generators  and  energy  will  be  transmitted  by  overhead  wires.  The 
combined  capacity  of  the  three  stations  will  be  about  500  hp.  Plans 
were  prepared  by   Sperry  &   Buell,   of   Bristol,   engineers. 


Middle  Atlantic 

AUBURN,  N.  Y. — Permission  has  been  granted  to  Roger  B.  Williams, 
Jr.,  and  John  W.  Dwight,  receivers,  of  the  New  York,  Auburn  &  Lansing 
K.  R.  Co.,  to  issue  $120,000  in  receivers'  certificates  for  the  purpose  of 
purchasing  the  power  plant  at  the  Remington  Salt  Works  and  making 
extensive  improvements  to  same.  Of  the  proceeds  of  the  certificates 
$85,000  will  be  used  to  purchase  the  plant  and  the  remainder  for  im- 
provements. 

RINGHAMTON.   N.   Y. — Plans  are  nearly  completed  for  the  con 
tion    of    the    proposed    municipal    electric-light    plant,    Tor    which    bids    will 
ibly    be    asked   the   latter   part   of    this   month.      Douglas    Sprague,    39 


Cortlandt  Street,  New  York,  is  consulting  engineer.  J.  A.  Giles  is 
city    engineer. 

BINGHAMTON,  N.  Y.— The  Board  of  Trustees  of  the  Binghamton 
State  Hospital  is  considering  plans  for  the  installation  of  a  new  power 
plant  at  the  hospital,  for  which  an  approbation  of  $60,000  was  made  last 
fall  and  plans  and  specifications  prepared  by  the  state  architect.  The 
plans  call  for  the  installation  of  three  new  direct-connected  dynamos, 
two  ui  150  hp  each  and  one  75  kw.  The  arc-lamp  machine  now  in  use 
will  be  installed  in  the  new  plant.  If  the  new  equipment  is  installed  a 
complete  new  system  of  feed  wiring  from  the  power  plant  to  the  "Hill" 
will   be  required. 

BROOKLYN,  N.  Y.— Bids  will  be  received  by  C.  B.  J-  Snyder,  super- 
intendent of  school  buildings,  Department  of  Education,  corner  Park 
Avenue  and  Fifty-ninth  Street,  New  York,  N.  Y.,  until  May  12  for 
installing  an  electric  ash  hoist  in  the  Boys*  High  School  on  Marcy 
Avenue,  between  Madison  Street  and  Putnam  Avenue,  borough  of 
Brooklyn.  Blank  forms,  plans  and  specifications  may  be  obtained  or  seen 
at  the  above  office,  and  also  at  the  branch  office,  131  Livingston  Street, 
borough  of  Brooklyn. 

HILLBURN,  N.  Y. — The  Public  Service  Commission  has  granted  the 
Rockland  El.  Co.,  of  Hillburn,  permission  to  exercise  franchises  for 
furnishing  electricity  in  the  village  of  Suffern  and  Hillburn. 

HUDSON,  N.  Y.— Bids  will  be  received  until  May  31  by  Miss  Mary 
Hinkley,  president  board  of  managers  of  New  York  State  Training 
School  for  Girls,  Hudson,  N.  Y.,  for  wiring' work  in  connection  with  a 
school  building,  also  in  connection  with  cottages  13  and  14  at  said  train- 
ing school.  Drawings  and  specifications  may  be  consulted  and  blank  forms 
of  proposals  obtained  at  the  New  York  State  Training  School  for  Girls, 
Hudson,  and  at  the  office  of  Charles  A.  Sussdorf,  state  architect,  Capi- 
tol,  Albany,  where  copies  of   plans  and   specifications  may  be   obtained. 

LYONS,  N.  Y. — The  Village  Trustees  have  engaged  Horace  G. 
Sweet,  of  Utica,  electrical  engineer,  to  prepare  estimates  of  the  cost 
of  installing  a  municipal  lighting-plant  for  the  village.  At  the  spe- 
cial election  held  a  year  ago  bonds  to  the  amount  of  $10,000  were  voted 
to    install    a   municipal    plant. 

NEW  YORK,  N.  Y.— Bids  will  be  received  by  C.  B.  J.  Snyder,  super- 
intendent of  school  buildings.  Department  of  Education,  corner  Park 
Avenue  and  Fifty-ninth  Street,  New  York,  until  May  12,  for  furnishing 
materials  for  the  use  of  mechanics  (electrical  division,  building  bureau) 
in  the  public  schools  of  the  city  of  New  York,  in  the  boroughs  of  Man- 
hattan, the  Bronx,  Brooklyn,  Queens  and  Richmond.  Bids  will  also  be 
received  until  May  12  for  installing  electric  equipment  in  new  Public 
School  50  on  Vyse  and  Bryant  Avenues,  borough  of  the  Bronx.  Blanks, 
forms,  specifications  and  further  information  may  be  obtained  at  the 
above  office. 

SYRACUSE,  N.  Y.— Bids  will  soon  be  asked  by  the  Board  of  Educa- 
tion  for  installing  heating  apparatus  and  electric  wiring  in   Salina  School:' 

THIELLS,  N.  Y.— Bids  will  be  received  by  Frank  A.  Vanderlip,  presi- 
dent of  Board  of  Managers  of  the  Letchworth  Village,  Room  215,  55 
Wall  Street,  New  York,  until  May  23,  for  electric  work  in  cottages  A, 
B,  C  and  D  at  the  Letchworth  Village,  Thiells.  Drawings  and  specifica- 
tions may  be  consulted  and  blank  forms  of  proposal  obtained  at  Letch- 
worth Village  and  at  the  office  of  the  president,  Room  215,  55  Wall 
Street,  and  at  the  office  of  the  state  architect,  Capitol,  Albany,  where 
plans  and  specifications  may  be  obtained.  Charles  A.  Sussdorf  is  state 
architect. 

WEST  POINT,  N.  Y.~ Bids  will  be  received  at  the  office  of  the  quarter- 
master, West  Point,  N.  Y.,  until  May  21,  for  furnishing  the  United 
States  Military  Academy  with  building  materials,  plumbing  materials,  gas 
and  steam  fittings,  hardware,  paints,  electrical  goods,  stationery  and  other 
miscellaneous  stores,  specified  in  schedules  to  be  had  upon  application  to 
this  office. 

CHAMBERSBURG,  PA.— A.  C.  Wood,  of  Philadelphia,  has  been  en- 
gaged as  consulting  engineer  in  connection  with  the  proposed  improve- 
ments to  the  municipal  electric-light  plant.  J.  H.  Mowrey  is  superin- 
tendent. 

I  111  M  HAVEN,  PA— Surveys  are  being  made  by  the  West  Vir- 
ginia 1  level.  Co.  for  locating  an  electric  transmission  line  from  Cheat 
Haven  to  the  site  of  the  second  power  dam  on  the  Big  Sandy  River. 
The  line  is  being  erected  to  furnish  electricity  for  lamps  and  motors  in 
connection  with  the  new  dam,  work  on  which  will  be  carried  on  day  and 
night.      Preliminary  work  has  begun  on  the  dam. 

LACKAWANNA  TOWNSHIP,  PA.— The  Board  of  Commissioners  of 
Lackawanna  Township  has  passed  an  ordinance  granting  the  Lackawanna 
Township  El.  Co.  permission  to  erect  and  operate  transmission  lines  for 
the  distribution  of  electricity  on  the  streets  and  highways  of  the  town- 
ship.    Lackawanna  Township  has  not  a  post  office. 

LEBANON,  PA.— The  large  scrap-iron  yards  of  the  Lauria  Brothers 
of  Lebanon  will  be  equipped  with  electrically  driven  machinery.  At 
present  steam  power  is  used. 

PINE  GROVE,  PA.— The  Pine  Grove  El.  Lt.  &  Pwr.  Co.  has  aban- 
doned the  project  of  purchasing  electricity  from  the  Eastern  Pennsyl- 
vania Lt.f  Ht.  &  Pwr.  Co.,  of  Pottsville,  and  will  erect  a  power  plant  of 
sufficient  output  to  meet  the  demands  of  this  locality.  A  site  has  been 
purchased  for  the  plant. 

PITTSBURGH,  PA.— Extensive  improvements  are  being  made  to  the 
power  plant  of  the  West   Penn   Rys.   Co.,  at   Creighton.      A   400-kw  motor 
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!    i:. 11.  formers   stepping    up   the   voltagi 

22,000   ."lis  are  being  installed;  the  switchboard  is  also  being  rebuilt. 

WAPWALLOPEN,   PA. —  Arrangemi  n   made  by  the  Heller 

Milling   Co.    for  the   installal '     mi"    '"    ,,ir' 

nish    electricity    in    Wapwallopi  by    territory.      The    generator 

will    In     .li  vii    by    watl  r  power. 

WILDWOOD  CREST,  N.  J.— The  present  lighting  system  or»  the 
boardwalk  al  Wildwood  I  rest  will  be  replaced  with  new  electric  lamps 
.1  ei  t.  .1  ..I.  on  ...■.'.! 

WILMINGTON,   DEL.— The  Wilmington  &  Philadelphia 
Wilmington,   ha     closed   contracts  to  furnish  all   energy   used   b>    the    rail- 
way,   electric-lighting    and     water    companies    between     Wilmington     and 
Delaware  City,   including    New    Castli       Thi      trill    . 

about   700   kw   and   the   abandonment   of   three   small  The 

erection   of   the  line  is  now  under  way 

A.    W.    Burke,    consulting    engineer,    ol     Pitl  burgh,     Ps 
Springs    Park,    located    neai    Wilmingtoi  used    3000    electric 

lamps  and   100  hp  of  motors,  1-   increasing   it     fad 
1000  lamp  .      1  i.<    1 1  .11    1.1      ...    1  .      ...  1    plant   of   the    Wil 

mlngton  &   Philadelphia   Trac.   Co.,    whicl       ippli         1      urrent,  is  being 
redesigned  to  accommodate  the  extra  load. 

RAVENSWOOD,  W.  VA.     F.  Mentor  I  Building, 

Parkersburg,  has  recently  been  granted  a   ft  tail   ami  operate 

an  electric-light  plant,  water  v..    '         id  sewi    age  system*,   for  which  plans 
and  specifications  arc  being  prepared 

STAR   CITY,   W.    VA       li"     M ilia    11     Co.    has   applied    to    the 

Town  Council   for  a  linn  1.1  -    1 11.      hi  1   operate   in   eleel 

system  in  Stai  City.     R,  W.  South  is  president  ol  1 

ROANOKE,   VA.— The   contract   for    furu    i. 
alarm  i)  tern  ha     b    r  awarded   to  thi    1  of  New  York, 

N.  V.,   foi    $9,960,      \   fivi  circuit   equipment    will   hi    installed   with 

1  111  nil     "Hi.  '     I'Nm  ill 

WASHINGTON,    1).    C— Bids    will    be    received 
chief  signal   officer,   War    Department,    Washington,    D.  C,    until    M 
for    15,000  ft.  of  submarine  cable,  type   321,  in  accordance   with   specifica- 
».  C,   427-E  and   554-B,   to   be  delivered  on  three   reels  of   5000   ft. 
1  \|i  larl  •    is  disbursing  officer. 


North  Central 


n.i 


BLOOMINGDALE,     MICH.— The    Citv 

25-year  franchise  to  constm  -n.  light   plant 


DETROH      MICH.— Bidi    at  c  being   received  by    D  11    elec 

trical  equipment  for  his  12story  hotel  building,  which  he  will  erect  at 
the  cornel  ol  Michigan  and  Wayne  Streets.  Marshall  &  Fox,  of  Chi- 
.  (go,   III  .  an    iIk    .11 .  in.. 

GLADWIN,    Ml'  II       IK.    State    Railroad   Commission    has   granted    ihe 
Gladwin    Li    S   Pwr.  Co.  permission  to  issue  $75,000  in  bonds. 

FSHPEMING,   MICH.— The  Uarqui  I    Co.,  ol   Ish- 

peming,  contemplates  furnishing  electricity  to  the  mining  companiea 
throughout  the  county  for  lamps  and  motors. 

MARQUETTE,   MICH--.'     S.    Wahlman 
for    the   construction    of   several    minor    buildings    foi 

I  '>.     on    the    Mai 'luetic    and    Swanzey     ranges,     which     include    a 
addition   to   power   hou  1      '•    the    Morri 

1  tin   Gardnei   mine,  Swanaey  range,  and  ■  power  house,  combiiuv 
11, .11   1. on  1    .111.1    wan  hou  1    11    thi     Mai  Icim 

AKRON,   OHIO      Bids   will  be    receii 

OJ   publi  ".   until    M  '  pump- 

ing statiot        Ml  ' .'  11     bid     trill  bi 

tpanaion   pumping   engine  having  a  capacity   ol    15,0 
24  hours;  for  twt    turbine-driven  centrifugal    pumpin 
a   capacity    of    15,000,000    gal,    per    .1 

I. .'.taincd 

1,  ,,,11  office  of  the  i 

■■■..  ..  of   F     \    Barbour,    1120    1 "  monl    B   ild 
\i     Pill] 
ATHENS,    OHIO- The    finance    committee    of    the    Senate    has   appro- 
the    Installation    •>(    an  plant    for   the 

Ohio    University.      When    the    heatii  tea    was 

provided   foi    electri     generating  equipment. 

C  \\  l"\       OHIO        II"      1  ipplied     to     the     Public 

eteda  to 
improvements  already  made  .lining  t^e  past   vear  and 
also  those  to  he  mad 
turbine   and    making   extensions   to    it<   distributing   systen        \\     (      An- 

PIND1   \.Y,   OHIO  1 1..    prop.  bonds  for  the  construe- 

1  distributing    system    for    the    city    will    he   submitted 

to  ill.    voti  i-   mi   Fun.  J      1    w      -      '  '    C 
.  lerk. 

NEW      CONCORD  OHIO       1  '■  ion     has 

01  cord    Wtr.    &   Lt     I $20,000 

in   capital   -'  ihority   to  purchase   the   property   of   II     M 


oncord.     The   price   to   be   paid   for 
the  plant  is  not  to  exceed  $12,000. 

AUBURN,   KY       \n  electric-light  and  pc 
the  Auburn  Mills  in  the  near  future  to  furnish  electricity  for  lamps  and 
motors   in    Auburn. 

PRINCETON,    KY.—  The    Princeton    EL    Lt.    4    Pwr.    Co.,    which    was 
.    granted   a   new   25  year   franchise,   has  begun   work   on   Use 
struction  of  a  new   plant.     The  boiler  room  will   he  40   ft.   by  50   ft 
engine  room  35  ft.  by  70  ft.,  and  smokestack  85  ft.  high. 

1    has   granted    I 
Indiana   Pwr.   Co.,   of   Bedford,  a   25-year   franchise 

inington    for    a    peiiod    of    25    years       The    compat 
extend  in    line    from    its    plant    in     NN 

within  90  days.     The    Reed  and   Consolidated   quarries  an  ! 
of    the    large    plants    in    the    county    contemplate    securing    electrica 
ice  from  the  company. 

FORT   WAYNE,    I 
tecs  of  the  Indiana  Scli'»-I    for    1  eel  .   until 

May  27   for   the   consi' 

electric  wiring,  in  accordance   with   p  on  file  in  the 

office  ol 

Separ.iii  tor    heating,    plumbing,    com; 

floors  and  electrii 

e    Huntington 
Fuel  Co.   has  been   ini  .0,000  to  $750,000.     New  mai 

I   in   the   plant,  at   a  cost  of  about  $50,000. 
I  \>i 
the   offil 

muni.  i|  ■    plant    as    foil  -rating 

urrent 

.  a    and 

main   engines;  also 

ICr    set. 

-  ..iichhoard    for 

Paul    H. 

ing  engineer. 

I  \|,    i\i>— The    Mil    .  ago.    111.,    bas 

recently    purchased    the    electric  light    plant    and     ■>  -m    in 

-   for   purchase   of   the   public 
in    Corydon,    a  be   contemplating    the    purchase    of 

other   properties  it    tie  southern   part  of   the    E 

rVLTON,  IL1         I  is  voted  to  replace  the  present  arc- 

■.  stem   with  Oaming-ai 
BELVIDERE,   II  L— The  1  itj    Council  has  granted  the  Illinois  North- 
ern   Utilitti  ..nchisc    to    furnish    el^ 
here.         The     conipai  n     a     ten  year 
lighting   the    streets  of   the   city   at   557    per   lamp   per   year   with    midnight 
service    and    $72    per    lamp    per    year    foe    all  night    service.      The    >. 
proposes  to  build  a  new  plant  in   Belvidere  to  cost  about  $100,000. 

BLOOMINGTON,     III.   -The     Improvement     league     has    appointed    a 
committee,   consisting    of    R.     I 

Lion   of  a   cluster  lamp   lighting   systcn 

UK,   ILL— The  Citj    Council  has  engaged  the  C.  A.  Chapm.. 
III.,    to   prepare    plans    for    construction    and    cquipmr : 
muni.  ;  hi    plant,    to    appraise    the    electrical    equipmr 

.  ilimates  of  the  cost  of  Iigh- 

1111.  IP1  3TOK,    IL1 

the  st  1 
in  Ihe 
M  A  R  ! 

$500,000.     Tin 

ilerc,    Union,    Huntley,    t'.ill.erts    and    other    smaBei 

stated   that    the    company   proposes   I 

exten.l. 
electri 

\  Chicago  R.  R.  Co. 

MIRPII  1  S 
utilities   committee    to    make 

■ 
residential    dial 

SAVANNA,  The    installation    of    ornamental    sir- 

five  blocks  on    ' 
will   be   install 

STER1  I N'1.    HI    -    lr 
Wire    H  ■:    have    been    : 

rence.    I.    \\  "     R 

-  about 
$100,000.     A  . 
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Hydraulic   Co.   gives   the  new  owners  control  of 
oelectric  plant  with  an  output  of  more  than  3000  lip  and  an  auxil- 
i    of   .5000   hp.   to   be   used   in   emergency.      A   power 
house    ,,,.  ucted    upon    the   upper   dam    which   will   be  connected 

d  oelectrii  and  nam  plant  on  the  lower  dam.  Especial  atten- 
tion will  be  paid  to  the  development  of  rural  business,  to  be  supplied 
from  transmission  lint  s  between  towns. 

WARREN,  ILL.— George  Loptein  has  been  granted  a  franchise  t. 
install  and  operate  an  electric-light  plant  here.  He  has  also  been 
given  a  contract   for  street-lighting. 

GREEN    LAKE.    WIS.— J.    R.    Stewart,   of    Ripon,   has   been    granted    a 
franchise  to  furnish   electricity   for  lighting  in  this  village.      Mr.    Stewart 
has   entered   into   a   contract    --v  1 1 1 1    the    Ripon    Lt.    &   VV'tr.    Co.    to    ft 
energy   to   operate   the   System. 

LA  CROSSE,  WIS.— Bids  will  be  received  at  the  office  of  the  super- 
vising architect.  Treasury  Department,  Washington,  D.  C,  until  June  3 
for  a  new  hoistway,  an  electric  elevator,  etc.,  in  the  United  States  post 
office  and  court  house  at  La  Crosse,  in  accordance  with  plans  and  specifi- 
cations, copies  of  which  may  be  had  at  the  above  office. 

BRAINERD,  MINN.— The  City  Council  has  entered  into  a  contract 
with  the  Cuyuna  Range  Pwr.  Co.,  of  Deerwood,  whereby  the  latter  will 
supply  electricity  for  operating  the  municipal  electric  system  and  the 
pumping  station.     The  contract  is  for  a  period  of  12  years. 

CHISHOLM,  MINN. — Bids  will  be  received  by  B.  R.  De  Lorimer, 
clerk  of  the  Independent  School  District  No.  40,  at  the  office  of  the 
superintendent,  High  School  Building,  Chisholm,  until  May  28  for  fur- 
nishing labor  and  material  as  follows:  (a)  For  general  contract;  (b) 
plumbing  contract;  (c)  heating  contract;  (d)  ventilating-fan  equipment; 
(e)  temperature  regulation;  (f)  air  washers;  (g)  vacuum-heating  system; 
(h)  electric  installation  contract;  for  high  school  building  to  be  erected 
by  the  Independent  School  District  No.  40,  Chisholm.  Plans  and  speci- 
fications are  on  file  at  the  office  of  Bell,  Tyrie  &  Chapman,  architects, 
Auditorium  Building,  Minneapolis;  at  the  office  of  the  clerk  of  the  dis- 
trict, Chisholm,  and  at  the  Builders'  Exchanges  in  Minneapolis,  St.  Paul 
and  Duluth.  Copies  of  plans  and  specifications  may  be  obtained  from  the 
architects  or  from  clerk  of  board. 

FULDA,  MINN.— The  power  plant  of  the  Fulda  Lt.  &  Pwr.  Co.  was 
recently  destroyed  by  fire. 

GILBERT,  MINN. — Preparations  are  being  made  for  improvements  to 
the  electric-light  system  in  Gilbert.  The  village  has  made  arrangements 
to  secure  electricity  from  the  Mesaba  El.  Ry.  Co.,  which  will  deliver 
current  at  6000  volts.  The  Oliver  Iron  Mining  Co.  now  furnishes  energy 
to  operate  the  system  at  250  volts,  direct  current.  Most  of  the  material 
for  the   change   has  been   purchased.      Frank  A.    Bowman   is  engineer. 

HENDRICKS,  MINN.— The  Hendricks  Ltg.  &  Pwr.  Co.  is  con- 
templating extending  its  transmission  lines  from  Hendricks  to  Ivanhoe. 
JACKSON,  MINN. — Preparations  are  being  made  for  extensions  to  the 
municipal  electric-light  plant,  work  on  which  will  begin  some  time  in 
July  or  August.  The  equipment  will  include  three  waterwheels,  one 
waterwheel  governor  and  one  alternating-current  generator.  L.  P.  Wolff, 
of  St.  Paul,  is  engineer  in  charge.  J.  E.  Barrett  is  superintendent  of  the 
municipal  electric  plant. 

MINNEAPOLIS,  MINN.— The  committee  on  buildings  of  the  Board 
of  Education  has  decided  to  install  a  generator  in  the  new  Central  High 
School   Building  to  supply  electricity  for  lighting  the  building   . 

SHAKO'PEE,  MINN.— The  town  of  Shakopee  has  entered  into  a  con- 
tract with  the  Minneapolis  General  El.  Co.  to  furnish  electricity  to 
operate  the  municipal  electric-light  system.  The  company  will  extend 
transmission  lines  out  from  Minneapolis. 

AMES,  IA. — A  proposition  has  been  submitted  to  the  city  of  Ames  by 
the  Cedar  Rapids  &  Iowa  Ry.  &  Lt.  Co.,  of  Cedar  Rapids,  offering  to  fur- 
nish energy  to  operate  the  municipal  electric  system  at  2.41  cents  per  kw 
for  the  first  25,000  kw,  1.86  cents  for  the  second  25,000  kw,  1.76  cents  for 
the  second  50,000  kw,  and  1.71  cents  for  all  in  excess  of  100,000  kw. 

VAN  METER,  IA.— The  Adel  Mill  Co.,  of  Adel,  has  been  granted  a 
franchise  to  supply  electricity  for  lamps  and  motors  in  Van  Meter. 
E.  C.  Trindle  is  clerk. 

WHAT  CHEER,  IA.— The  property  of  the  What  Cheer  El.  Lt.  &  Pwr. 
Co.  has  been  sold  to  a  Davenport  company.  The  new  owners  will  make 
improvements  to  the  plant  and  extend  the  service  to  Keswick  and  Thorn- 
burg.     A  24-hour  service  will  be  established  in  What  Cheer. 

ALBANY,  MO. — At  a  special  election  held  April  29  the  proposition  to 
issue  $19,000  in  bonds  for  improvements  to  the  municipal  electric-light 
plant  was  carried.  The  new  equipment  will  include  two  generators,  one 
engine,  one  boiler.  The  plant  will  be  remodeled  throughout  and  put  in 
first-class  condition.     W.   E.  Noonan  is  superintendent. 

ROLLA,  MO. — Improvements  are  being  made  to  the  municipal  electric- 
light  plant,  including  the  erection  of  a  tile  stack  (85  ft.  by  3  ft.  6  in.) 
and  one  boiler,  72  in.  by  20  ft.,  6-in.  flue  (Wangler  type).  The  work  is 
being  done  under  the  supervision  of  O.  W.  Chapin,  superintendent  of 
the  municipal  electric-light  plant. 

JAMESTOWN,  N.  D—  The  State  Board  of  Control  has  engaged 
Samuel  F.  Crabbe,  of  Fargo,  to  prepare  plans  for  the  buildings  to  be 
erected  at  the  Jamestown  Insane  Asylum.  The  cost  of  the  proposed 
building  is  estimated  at  $285,000  and  will  include  a  heating  and  power 
plant,  a  receiving  ward  and  a  building  for  tuberculosis  patients. 

P.LAIR,   NEB.— The   town    of    Blair   has   accepted   the   proposition   sub- 


mitted by  the  City  Council  of  Altus  whereby  the  municipal  plant  in  Altus 
will  furnish  electrical  service  in  Blair.  The  transmission  line  will  be 
erected  by  the  city  of  Altus  to  Blair,  a  distance  of  10  miles. 

GARDEN  CITY,  KAN.— The  City  Council  has  engaged  Worley  & 
Black,  Reliance  Building,  Kansas  City,  Mo.,  consulting  engineers,  to 
prepan     plans    for    the    proposed    municipal    electric-light    plant,    to    cost 

about    $40,000. 

[OLA,  KAN.— J.  B.  Rohrer,  of  Chicago,  111.,  and  several  representa 
lives  of  the  Kansas  Cement  Co.  are  promoting  the  construction  of  a  large 
electric  plant  to  furnish  power  to  the  cement  plants  in  the  natural-gas 
belt  of  Kansas.  The  plant  will  probably  be  located  in  or  near  Iola.  The 
company   will   be  known  as  the  Southern   Kansas   El.   Pwr.   Co. 


Southern  States 

HICKORY,  N.  C— Bids  will  be  received  at  the  office  of  the  super- 
vising architect,  Treasury  Department,  Washington,  D.  C,  until  June  11, 
for  construction  complete,  including  gas  piping,  electric  conduit  and 
wiring,  interior  lighting  fixtures  and  approaches  of  the  United  States  post 
office  at  Hickory,  N.  C.  Drawings  and  specifications  may  be  obtained  at 
the  above  office  or  from  the  custodian  of  site  at  Hickory.  O.  Wenderoth 
is  supervising  architect. 

RAEFORD,  N.  C— The  Raeford  Pwr.  Co.  has  located  a  site  for  a 
new  dam,  to  be  built  on  Rockfish  Creek.  It  is  proposed  to  secure  a 
25-ft.  head  of  water  and  to  develop  about  750  hp.  The  new  power 
plant  will  furnish  power  to  the  cotton  mills  at  Raeford,  also  to  the 
new  oil  mill  and  fertilizer  factory.  The  total  cost  is  estimated  at  about 
$40,000.     T.    B.   Upchurch   is   president   of  the   Raeford   Pwr.    Co. 

WINSTON-SALEM,  N.  C— The  Southern  Pwr.  Co.,  which  recently 
purchased  the  local  street-railway  system  and  the  electric-light  plant  owned 
by  the  Fries  Mfg.  &  Pwr.  Co.,  is  planning  to  make  improvements  to  the 
system,  involving  an  expenditure  of  about  $50,000.  J.  B.  Duke,  11  Fifth 
Avenue,  New  York,  N.  Y.,  is  president  of  the  Southern  Pwr.  Co. 

WALTERBORO,  S.  C. — The  Walterboro  Ice  &  Lt.  Co.  contemplates 
installing  an  electric-light  plant  this  fall.  The  company  has  been  granted 
a  franchise  by  the  town.  G.  C.  Brown  and  J.  D.  Glover,  of  Walter 
boro,  are  interested  in  the  company. 

BARNESVILLE,  GA.— The  Collier  Mfg.  Co.  has  awarded  contract 
for  the  erection  of  a  two-story  factory  building,  50  ft.  by  100  ft.,  to  cost 
$20,000.  The  building  will  be  equipped  with  electrically  driven  ma- 
chinery. 

COLUMBUS,  GA. — Additional  power  equipment  will  be  installed  at 
the  power  plant  of  the  Eagle  &  Phoenix  Mills,  including  turbo-generator, 
transformers,  motors,  etc.,  to  increase  the  output  of  the  plant  by  1000 
hp.  The  cost  of  the  work  is  estimated  at  $30,000.  Lockwood,  Greene 
&  Co.,  96  Federal  Street,  Boston,  Mass.,  are  engineers. 

CORDELE,  GA.— The  plant  and  holdings  of  the  Citizens'  El.  Lt.  & 
Pwr.  Co.,  of  Cordele,  have  been  taken  over  by  J.  G.  White  &  Co.,  45 
Exchange  Place,  New  York,  N.  Y.  Improvements  involving  an  expendi- 
ture of  $25,000  are  considered.  The  new  owners  will  take  over  the  plant 
about  June  1. 

MARSHALLVILLE,  GA.— Plans  have  been  prepared  for  the  con 
struction  of  a  municipal  electric-light  plant  by  J.  B.  McCrary  &  Co., 
of  Atlanta,  Ga.  The  plant  will  be  equipped  with  a  50-kw  generator 
(steam-driven).  About  14  miles  of  transmission  lines  will  be  erected  and 
30  arc  lamps  installed.  The  machinery  has  not  yet  been  purchased.  An 
election  will  be  held  June  19  to  vote  on  the  proposition  and  bids  for 
construction   will  be   received  June   30.      E.   L.    Sammons   is   chairman. 

DUNNELLON,  FLA. — Bonds  to  the  amount  of  $50,000  have  been 
voted  for  the  purchase  of  the  local  electric-light  plant  and  water- 
works  system,   owned   by  the   Florida    Pwr.    Co. 

HIGH  SPRINGS,  FLA. — The  contract  for  construction  of  an  electric- 
light  plant  and  water-works  system  in  High  Springs  has  been  awarded 
to  the  J.  B.  McCrary  Co.,  of  Atlanta,  Ga.  The  cost  of  the  work  is 
estimated  at   $65,000. 

LAKELAND,  FLA. — Improvements  are  contemplated  by  the  city  to 
the  municipal  electric-light  plant. 

TALLAHASSEE,  FLA.— Extensions  will  be  made  to  the  municipal 
street-lighting  system  which  will  require  from  350  to  500  30-ft.  8-in.-top 
poles,  copper  transmission  wire  and  petticoat  insulators.  Most  of  the 
work  will  be  done  by  the  city  under  the  supervision  of  D.  W.  Swing, 
manager  of  the  municipal  electric-light  plant. 

BUTLER,  TENN.— Walker  Bros.,  of  Butler,  have  organized  the  Butler 
El.  Co.  for  the  purpose  of  operating  a  hydroelectric  plant  here.  It  is 
expected  to  have  the  plant  ready  for  operation  by  June  15.  D.  R. 
Shearer,  of  Knoxville,  Tenn.,  is  engineer  in  charge. 

DRESDEN,  TENN.— At  an  election  held  April  24  the  proposition  to 
issue  $25,000  for  the  construction  of  an  electric-light  plant  and  water- 
works system  was  carried.  M.  A.  Mentz,  Randolph  Building,  Memphis, 
Tenn.,  is  consulting  engineer. 

LONE  MOUNTAIN,  TENN.— The  Ball  Creek  El.  Co.,  of  Lone  Moun- 
tain, is  planning  to  build  an  electric-light  plant  here  to  supply  electricity 
for  lamps.  As  yet"  no  engineer  has  been  engaged.  Payne  Brothers,  of 
Lone  Mountain,  are  interested  in  the  project. 

PARIS,  TENN. — Improvements  will  be  made  to  the  municipal  electric- 
light  plant,  including  the  installation  of  a   300-kw,   125-250-volt,  direct-cur- 
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three-wire  generator,  directly  connected,  and  switchboard.  Work 
will  soon  begin  on  the  proposed  improvements.  M.  W.  Younkin,  man- 
ager,   will   have  charge  of  the   work. 

ALEXANDER  I  IIV,  ALA.— The  city  of  Alexander  City  expects  to 
erect    a   I  line    for    alternating    current    and    to    purchase    three 

i p  ,      vitch 1   !  ting   of   switchbos  enta  and 

1   some  meters,   within 
the    next    llm,     monl  Elect  rating    the    municipal 

will  he  purchased    from    the    Industrial   l.t.   &   1'wr.   Co.     The  city  has  for 
sale    one   engini  1  <i    one    air    compressor 

fsteam-drivcri).      J-    A.    Coley   is   Huperintendcnt. 

CARBON  HILL,  ALA.— The  town  of  Carbon  Mill  expect*  to  purchase 
small  quantities  of  electrical-heating  applian  >i-lies,  switches, 

etc.,   within  the  next  three  months       '1     P     [vii         superintendent    of  the 
municipal   electric-light   plant. 

<  [TR0NEL1  E,  ALA.— The  Town  Council  lias  granted  a  franchise  to 
Daniel    E.    Smith   and      ;  Parker    and    aasociati  uct    and 

operate    an    electric  light    plant    in    Citronelle.      A    company    is    now    being 
organized    to   be   known   as   the    Citronelle    Ll  P  to    lake   over 

the   franchise   and    to    construct   the   electric    plant;    also    an    ice    factory   to 

furnish    ice    £01    1 1    sumption.      A   site    has   been    purchased    and   all 

financial    arrangements    have    been    made.      The   cost    of    the    plant    is   esti- 
mated at  about  $30,000.     Caleb  Lindscy  will  have  charge  of  the   work. 

1  1  I  I.MAN,  Af.A. — The  city  of  Cullman  expects  to  purchase  within 
the  next  three  months  weather-proof  wire  for  the  municipal  electric- 
light     v  t   in       1;     Kiel  is  superintendent. 

ELBA,  ALA.— The  Pea  River  Pwr.  Co.,  of  Elba,  has  awarded  con 
tract  for  construction  of  power  house,  to  bi  Io  at*  nea  Elba,  Ar- 
rangements are  being  made  for  the  erection  of  a  transmission  line  from 
Elba  to  Troy,  a  distance  of  30  miles.  Charles  Henderson  is  interested 
in  the  company. 

HUNTSVILLE,    VLA.— Plana   have  beer,   prepared   bj   the    Hunbjville, 

Chattai ga  8    Birmingham    [nterurban   Ry.,  l.t    I  Fi  the  in 

stallatii f    an    ornamental    street-lighting    system    around    the    public 

'in.  11,   .m, 1  ,,n  Washington  Street  1 toi        1  for  the 

on    i-t    24    ornamental    standards,    carrying    five-lamp    clusters.      The 
lamps  will   In-  maintained  by   underground   wires. 

ARGENTA,    AUK.— The   city    of    Argenta   expects   to    purchase    within 
the  next    three   months   one   6.6-amp.    scries   transformer   foi    t 
electric-light  plant     S.  J.  Chapman  is  mai 

ARKADELPHIA,  ARK.— The  Arkadelphla  11  Ll  '  ■•  is  planning 
a    general    overhauling    of    its    entire  -tern    and    expects    to 

purchase   poles,    wire,   line   cut-outs,   etc.,    within    tl  e  t 
months.      W.   C    Maguire   is   manager. 

1:  \  1  ESVI1  1  1  .    \nk      Plans  ."•    h 

oi    .1    hydroi  1-  trli    plant    W  hiti     Rivi  C.   1 

Idler,    1     1       i .I     Bateaville,    and    Charles     \      rremmel,    of    the 

Missouri    Engini    rii      Co.,  of  St.  Louis, 

BOONEVI1  1  E,    \RK      I.,., ,1  ,.,,   I   Han 

1  plant,  expect  to  purchase  one  lSOkw  generator,  one  2Js  dip 
engine,  one  switchboard  and  1  miles  of  No.  8  weather-proof  wire  within 
thi     next    month;    also    one    JS-hp,    three    15-hp,    one    5-hp   ami    two 

motors. 

CONW  \Y.    \kk      Improvi  mi  nti    will   be  ma  lc    ti 

iric-light   |il. mi.   including   thi    in  talli n  engine,  generati 

switchboard;   also  extension   to  buildini        I  I   of  the   work   Es 

mated   si   al F10, now   ready  and  bids  will  be 

opened    about    M.tv    J5.      Copl  i    upon 

Dfl    I"    1'".    \'.    I  1  vciotl.    ,il    I  miwr.  .    .  ti,  it tt 

DANVILLE    VRK       1  he   Da  ivilli    I  within 

the    next    12    months    a    bode,    with     1  100    hp.      C.    T. 

tf<  adowa  is  lessee. 

MARVEL,  VRK  rhi  Marvel  It  ,\  Pwi  Co  will  install  an  electric 
light   plant    in    Marvel    to   furnish   electricity    for   lam]  The 

equipment    will    Include    one    100-hp   boiler,    one    75-hp    Collins    engine    and 

al      I- It  a .   rcli 

will  do   most  of  the   work   and   carry    practically    all    I  lie-    supplies.      E.    II 
W  .I,  1,  1 ,  ,,!   Marvt  1,  ha      hai  ge  ol   the  work 

I  I'  II  [GH,  OKLA       \i    '  position 

in  sell  tlu-  municipal  electric-light  plant  to  A     H  ■  -,  ill., 

with  a  franchise  for  -'1  years,  wis  carried 

SDPP1  V,  OKLA       rhe  Citizen  ■  mplating   the  InsUllatl 

sn  electric-light  ]  nection  with  the  proposed  water-works  system 

WAKITA,    I'M   \       '         1  Board    has    granted    I1.    P.    Wright    ft 

in  hisi  1    an  eractric-lighl   plant   In  Waldta 

I  he   plans   provide   im    tlu-   in-.iail.itn mi   ,-t    .1   plant   01   sufficient   output   to 
maintain    700    lamp-,    lor    which    contracts    have    been    placed. 

VNGI  1   rON,     I  I  \       I   1.      \  installing    an 

electric  llghl  and  powet  I  an  ice  plant. 

BIG  SPRINGS,    1  1  X      rhe  West   1  ting  the 

installation  of  additional  machim  ■  plant 

BROWNSVI1  I  1        11  V      1  lis    are     contemplated 

io  the  municipal  electric  tighl   and    w  plant,   including   the  installation 

ol    new  machinery,     l-\    II.    Williams   is   -.  iperintendent. 

i'\i  1   \s     1  1  \      pi  ,..      ...  ,  ,.1   bj    11     .\.   Overt* 

foi    1I1.    installatii  lectric    generatini    unit    and    heating 


plant  of   sufficient  output  to  furnish  ■ 

ty  jail.     The  plant   is  to  be  in 

DENIS  icmplating   the 

installation    of  a    new   electric-light   plant.      J.    F.    Strickland,   of    I>i 
interested   in   the  company. 

DENISON,    TEX  — 1  as,    has   con. 

plcted  preliminary  arrangements  for  the  construction  of  a  hydroelectric 
plant  on  Red  River  near  here  I  he  plant  when  completed  will  furnish 
electricity  in   Dcnison,  Sherma  several  other  t 

Texas  and  to  Inirant,  Ardmore  and  other  towns  in  Oklahoma.  The  com 
pany    has   applied    to   the   City    Council    for   a    franc!  .nsroi* 

sion  lines   and   for  a   street-lighting    system    in    I 

Council  has  granted  11.  B.  Karroos 
and  O,  A  Sims,  of  Heevillc,  a  franchise  to  construct  and  operate  an 
electric-light  plant   in    Ploreavilie. 

FORT  WORTH,  II  X  [Tie  Si  1  eph  Infirmary  contemplates  re 
building   its   el>  er    plant,    laundry,    water    tank,   etc.,    recently 

destroyed  by  fire,  causing  a  loss  of  about  $40,000.  For  further  informs 
tion  address  Rev.    Motl 

NAVASOTA,  TEX.-  I  '■■-  I  il  I  ..uncil  has  granted  the  NavssoU  Ll 
&  Pwr.  Co.  a  25-year  franchise.  Under  the  new  franchise  the  company 
is  to  furnish  a  24-hour  service  for  lamps  and  motors  and  to  furnish 
32-cp  tungsten  lamps  for  street-lighting  in  place  of  the  16-cp  lamps  now 
in   use. 

SAN  ANTONIO,  TEX.— We  are  informed  that  the  city  of  San  An 
lonio  docs  not  contemplate  the  installation  of  an  ornamental  street-lighi 
ing  system,  as  reported  in  thi 

VORKTOWN,    TEX       Thi  ll    Ice    Co.    contemplates    the 

installation  of  additional  equipment  in  its  plant  A  75-lns  generator  and 
boiler    will    be    installed 


Pacific  States 

ABERDEEN,  WASH —The  Gray's  Harbor  Ry.  4  l.t.  Co.  contemplate, 
improvement  to  its  urban  and  suburban  electric  lines,  involving  an  expen 
iliture   of  about   $30,000. 

ALMIRA,     WASH.— Thi     Citj     '.uncil    has    granted    the    Washington 
Wtr.   Pwr.  Co.,  of  Spokane,  a  franchise  to  erect  and  operate  an  el- 
distribution  system  in  Almira  for  a  period  of  SO  years.     Work  will  begin 
immediately  on  the  proposed  system. 

COLVILLE,    WASH— The    Stevens    County    Pwr.    4    I-t.    Co 
ville.    will    erect    a    high-tension    transmission    line    from    this   city    to    Che 
welah.    at    a   cost    of    about    $23,000.      Substations    will    be   c 
cities. 

POI.I  'A  \-ll       Plans       l»«    Lecn    prepared 

-    igineering  at    -  t..r    the 

dam    on    the     ' 
"Ut    $500,000.      The    dam    will 

I  M  OMA,   WASH 
will    install    .111    electric     plan-  The 

rating    of    600 
hp.    one     1000-kw    General     Eli  one    Cenerai 

-     seven 
panel   board,   remote   m 

series    magnetite    arc  d    1600 

1-      ' 
er  in  charge. 
1"1  EDO,  \\  \SII      The  Independent   El    Co.  has  been  granted  a  Iran 
chise   t.>  en  - r 

raissioni  h  line  wtll  be  cxten  : 

lit!   1"    Ethel. 

WA1  I   \    WAL1  A.    \\-\SH    -  rhe 

t'tiriiisli   electi 

Itaabja 

1  ock   crusher. 

ORE! 

on    the    1 

,A  and 

11.364     hp     can     h* 
■ 
I'i  »RT1   VN    • 

<  the  lamps   a 
RIDD 

tranamiss 
Ll    ft  Ps 

PAS  \I>!   N    • 
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fur  the  municipal  electric-light  plant,  including  two  water-tube  boilers 
and  an  automatic  motor-operated  induction  feeder,  23,000  volts,  three- 
phase,  50  cycles.     C.  W.   Koiner  is  manager. 

SAN  BERNARDINO,  CAL.— The  City  Council  is  planning  to  extend 
the   ornamental    street-lighting  system   about    1  z/t    miles. 

SAN  BERNARDINO,  CAL.— The  Empire  Wtr.  Co.,  of  San  Bernar- 
dino, which  proposes  to  construct  a  hydroelectric  plant  near  Coyote 
Creek,  is  planning  to  build  a  submerged  dam.  About  1500  hp  will  be 
developed.  W.  L.  Brown  is  designing  engineer  and  S.  F.  Kelley  is 
vice-president,  both  of  San  Bernardino. 

SAN  FRANCISCO,  CAL.— The  Great  Western  Pwr.  Co.  has  applied 
to  the  State  Railroad  Commission  for  a  modification  of  its  recent  order 
authorizing  an  issue  of  $4,411,000  in  bonds..  The  company  asks  that 
money  heretofore  authorized  for  new  lines,  substations  and  transformer 
sets  to  the  amount  of  $92,562  be  made  available  under  a  modified  order 
for  extensions  in  the  Napa  district,  the  Oakland  district,  the  Petaluma 
district,  the  Island  district  and  for  minor  purposes  of  general  im- 
provements. 

VISALIA,  CAL.— The  State  Railroad  Commission  has  authorized  the 
Mount  Whitney  Pwr.  &  El.  Co.  to  issue  bonds  to  the  amount  0:  $250,000, 
the  proceeds  to  be  used  for  the  construction  of  hydroelectric  projects 
on  the  Keweah  River. 

LEWISTON,  IDAHO.— Specifications  have  been  completed  by  the 
Lewiston-Clarkston  Valley  Ry.  Co.  for  cars,  rails,  substation  equipment, 
etc.,  for  its  proposed  railway.  Work  is  to  be  started  at  once  and  com- 
pleted as  far  as  Clarkston,  Wash.,  by  Aug.  1.  The  railway  will  eventually 
be  extended  to   Asotin,   Wash.      F.   L.   Sturm   is   president. 

NEW  PLYMOUTH,  IDAHO.— The  Beaver  River  Pwr.  Co.,  of  Bliss, 
has  applied  to  the  Village  Trustees  for  a  franchise  for  its  transmission 
line  through  this  village  which  it  proposes  to  erect  through  the  Payette 
Valley  this  year. 

OGDEN,  UTAH.— A  deal  has  been  closed  between  the  Utah  Pwr.  & 
Lt.  Co.  and  the  Union  Portland  Cement  Co.  whereby  the  former  will 
furnish  electricity  to  the  amount  of  8000  hp  to  operate  the  machinery  at 
the  cement  plants  of  the  latter,  located  at  Devil's  Slide.  Work  will 
begin  at  once  on  the  erection  of  the  transmission  lines  and  construction 
of  substation.  Energy  will  be  transmitted  at  44,000  volts.  Material  for 
transmission  line  and  substation  has  been  ordered. 

PHOENIX,  ARIZ.— Bids  will  be  received  at  the  office  of  the  Salt 
River  Valley  Users'  Association,  Phoenix,  until  June  5  for  construction 
of  the  cross-cut  power  plant  builuing.  A  deposit  o.f  $10  will  be  required 
for  plans  and  specifications,  which  will  be  refunded  upon  return  of 
plans. 

HELENA,  MONT.— The  Standard  Engineering  Co.,  of  Seattle,  Wash., 
which  has  the  contract  for  installing  the  ornamental  lamps  in  the  busi- 
ness district,  has  submitted  a  proposition  to  the  City  Council  offering  to 
install  an  electric  plant  to  supply  electricity  to  maintain  the  ornamental 
street-ligh'ing  system.  The  company  has  also  submitted  an  offer  to  place 
the  fire-alarm  wires  in  the  business  district  in  separate  underground 
conduits. 

CASPER,  WVO.-A  deal  has  been  closed  whereby  A.  M.  Hewes  & 
Co.,  of  Chicago,  111.,  has  purchased  the  electric-light  plants  in  Casper, 
Wyo.,  and  Chadron  and  Crawford,  Neb.  The  headquarters  of  the  com- 
pany will  be  located  in  Casper. 

DENVER,  COL. — An  ordinance  is  being  prepared  by  the  Aldermen  for 
the  erection  of  100  additional  arc  lamps  to  be  distributed  among  the  16 
wards   of  the  city. 

DENVER,  COL. — An  agreement  has  been  reached  whereby  an  orna- 
mental lighting  system  will  be  installed  on  Eighteenth  Street.  The 
Denver  City  Tramway  Co.  has  agreed  to  furnish  the  standards,  the 
Eighteenth  Improvement  Association  the  ornamental  brackets  and  the 
city  will  pay  for  the  current  to  maintain  the  lamps.  Ornamental  lamps 
will  also  be  placed  on  West  Twenty-seventh  Avenue  to  Zuni  Street  and 
on  West  Lake  Place  to  Boulevard  F. 

GREELEY,  COL.— Plans  are  under  way  by  the  Greeley  Hydro-Electric 
Co.  to  utilize  the  waters  of  the  Laramie  and  Poudre  Rivers  to  generate 
electricity  to  he  distributed  for  lamps  and  motors  in  the  northern  part 
of  Colorado,  and  secondarily  to  furnish  water  to  irrigate  125,000  acres 
of  land  in  the  Greeley-Poudre  district.  The  plans  provide  for  the  con- 
struction of  four  reservoirs,  the  sites  for  which  have  been  tentatively 
selected.  The  company  has  also  secured  right-of-way  from  the  govern- 
ment for  the  transmission  line,  which  will  carry  40,000  volts  through  a 
forest  reserve.  The  cost  of  the  power  end  of  the  project  is  estimated  at 
about  $1,500,000.     D.  A.  Camfield,  of  Greeley,  is  president. 

LAS  VEGAS,  NEV.— Ira  McFarland  and  associates  are  interested  in 
a  project  to  erect  a  large  power  plant  to  furnish  electricity  for  lamps 
and  motors  in  Las  Vegas  and  adjoining  valleys.  It  is  proposed  to 
develop  the  water  from  the  Charlestown  Mountain  range  above  Indian 
Springs.      About  $500,000   will   be   expended. 

VIRGINIA  CITY,  NEV.— The  United  Comstock  Pumping  Association 
is  planning  to  install  an  electric  power  plant  to  furnish  electricity  for 
lamps  and  motors  to  the  deep  Comstock  mines,  near  Virginia  City. 
A.  F.  Coffin  is  president  of  the  pumping  company. 

ARTESIA,  N.  M.— It  is  reported  that  the  General  Electric  Co.  has 
taken  over  the  proposition  of  constructing  an  interurban  electric  rail- 
way between  Artesia  and  Cloudcroft,  a  distance  of  125  miles.  It  is 
proposed    to    build    a    hydroelectric    plant    at    the    falls    on    the    Panasco 


River  to  furnish  power  to  operate  the  railway.  W.  Morgan  Hand,  rep- 
resentative of  the  General  Electric  Co.,  at  Kansas  City,  Mo.,  will  soon 
make  investigations   in   connection   with   the   route   of  the  proposed  line. 


Canada 

CALGARY,  ALT  A.— Bids  will  be  received  by  the  Bowness  Improve- 
ment Co.,  of  Calgary,  until  May  31  for  the  following  equipment:  (A) 
For  two  alternating-current  generators;  (B)  two  direct-connected  exciters 
and  one  motor-driven  exciter  set;  (C)  one  six-panel  switchboard;  ( D)  ont 
series  tungsten  lighting  system;  (E)  transmission  lines  and  underground 
cable;  (F)  two  vertical  multi-cylinder  internal  combustion  engines.  Speci- 
fications may  be  obtained  from  T.  L.  Turnbull,  consulting  engineer, 
Calgary. 

FERNIE,  B.  C— At  an  election  held  recently  the  proposition  to  appro 
priate  $10,000  for  extension  to  the  electric-lighting  system   was  carried. 

STRASSBURG,  MAN.— Bids  will  be  received  at  the  office  of  S.  L.  A. 
Smyth,  secretary  and  treasurer  of  the  town  of  Strassburg,  until  May  20 
for  construction  of  a  municipal  electric-light  plant.  Specifications  may  be 
obtained    upon    application    to    S.    L.    A.    Smyth,    secretary    and    treasuier. 

THE  PAS,  MAN.— Bids  will  be  received  by  H.  H.  Elliott,  M.D.,  sec- 
retary and  treasurer  of  the  town  of  The  Pas,  until  May  20  for  ma- 
chinery and  material  for  power  plant  and  water- works  system  as  fol- 
lows: (A)  For  furnishing  and  erecting  two  crude-oil  engines;  (B)  for 
furnishing  and  installing  two  generators,  exciters,  switchboard  and  other 
apparatus;  (C)  for  approximately  14,300  ft.  of  12-in.,  10-in..  8-in.  and 
6-in.  steel  or  cast-iron  pipe  and  50  specials;  (D)  for  10  hydrants,  52 
gate  valves  and  boxes;  (E)  for  two  pneumatic  storage  tanks.  Plans  and 
specifications  may  be  seen  at  the  office  of  Murphy  &  Underwood,  Saska- 
toon, Sask..  consulting  engineers.  A  complete  set  of  plans  may  be  secured 
for  any  contract  upon  deposit  of  $25;  a  set  covering  the  entire  work 
can  be  obtained  upon  deposit  of  $100,  which  will  be  refunded  upon  re- 
turn of  plans. 

SACKVILLE,  N.  B.— The  Council  is  considering  the  question  of  in- 
stalling an  electric-light  plant,   to  cost  about  $70,000. 

LAWRENCETOWN,  N.  S.— The  ratepayers  have  voted  in  favor  ol 
the  by-law  providing  for  the  installation  of  a  small  electric-light  plant. 
The  equipment  will  include  a  40-kw  dynamo  to  be  operated  by  a  steam 
engine  already  installed  in  the  mill.  Generator,  wire,  poles,  etc.,  will 
be  required. 

GANANOQUE,  ONT.— The  Gananoque  El.  Lt.  &  Wtr.  Supply  Co. 
contemplates  erecting  a   transmision   line   to   connect   with   Kingston. 

HAMILTON,  ONT.— Plans  are  being  prepared  by  E.  I.  Sifton, 
of  Hamilton,  electrical  engineer,  for  the  construction  of  a  new  substation, 
work  on  which  will  soon  begin.     New  machinery  will  be  installed. 

IROQUOIS  FALLS,  ONT.— The  Abitibi  Pulp  &  Paper  Co.  proposes 
to  etect  a  transmission  line  between  Iroquois  Falls  and  Kettle  Falls  lo 
transmit  electricity  for  its  own  use  as  well  as  for  the  town  of  Cochrane, 
the  mills  along  the  line  and  the  Elexe  Nickel  Mine  at  Iroquois  Falls. 

PORT  ARTHUR,  ONT.— Bids  will  be  received  by  J.  J.  Hackney  until 
May  19  for  three  motor-driven  centrifugal  pumps  having  a  capacity  of 
2000  gal.  per  minute,  together  with  pumping  valves,  meters,  switchboard 
and  all  necessary  apparatus  for  operating  same.  Specifications  and  form 
of  tender  may  be  seen  at  the  office  of  L.  Jones,  city  clerk,  Port  Arthur, 
or  T.   Aird  Murray,  Lumsden  Building,  Toronto,  Ont. 

WALLACEBURG,  ONT.— The  Premier  El.  Lt.  &  Pwr.  Co.,  Ltd.,  of 
Wallaceburg,  contemplates  changing  its  system  from  133  cycles  to  three- 
phase,  60  cycles;  also  to  replace  the  present  steam  engine  with  a  gas 
engine.     W.  R.   Waghorne  is  manager. 

MONTREAL.  QUE.— The  board  of  trustees  of  the  Alexandra  Hos- 
pital is  considering  the  construction  of  a  power  plant  and  laundry,  to 
cost  $50,000,  and  a  nurses'  home  at  a  cost  of  $60,000. 

REGINA,  SASK.— Bids  will  be  received  by  the  city  commissioners  of 
Regina  until  May  15  for  furnishing  one  pair  of  vertical  boiler-feed  pumps, 
each  to  have  a  capacity  of  7500  imperial  gal.  per  hour,  and  one  com- 
bined open  heater  and  meter,  capable  of  handling  125,000  lb.  of  feed 
water  per  hour.  Copies  of  specifications  may  be  secured  from  E.  W. 
Bull,  superintendent  of  the  light  and  power  plant. 

YORKTON,  SASK. — Plans  have  been  prepared  for  the  construction  of 
a  new  power  house  for  the  municipal  electric-light  plant  by  Munroe  & 
Mead,  architects,  of  Yorkton.  It  is  understood  that  tenders  are  being 
received  for  erection  of  same. 

DAWSON,  YUKON.— The  power  house  of  the  Dawson  El.  Lt.  &  Pwr. 
Co.  was  recently  destroyed  by  fire,  causing  a  loss  of  about  $200,000. 


New  Industrial  Companies 

THE  A.  A.  C.  HOLDING  CORPORATION,  of  New  York,  N.  Y.,  has 
been  incorporated  with  a  capital  stock  of  $125,000  to  carry  on  a  general 
electrical  engineering  business,  etc.  The  incorporators  are:  M.  B.  Martin, 
of  New  York;  R.  P.  Hawkins,  of  North  East,  Pa.,  and  J.  C.  Bennett,  of 
831   East  Seventeenth  Street,  Brooklyn,  N.  Y. 

THE   ALTER   LIGHT  COMPANY,   of  Chicago,  111.,  has  been  granted 
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barter  with  a  capital  stock  of  $50,000  to  manufacture  light  appliance!.. 
Thi  ".corporators  are:  Henry  S.  Iilum,  Isadore  S.  VVolfsohn  and  Albert 
M.   Blum. 

THE  ELECTRICAL  PRECIPITATION  COMPANY,  of  Pittsburgh, 
Pa.,  hat  been  i  nder  the  laws  of  the  State  01   D 

a  capital  stock  of  $100,000  by  II.  E.  Latter,  W.  J.  Maloncy  and  O.  J. 
Kcichard,  of  Wilmington,  Del.  The  company  will  acquire  and  ileal  in 
patent  right  ol  every  kind  for  the  prevention  of  the  emission  ri*f  smoke 
01    dust   of  any   deleterious  gases. 

ill!     ELECTRICAL      I   PP1       i  I  IMPANY,  of    I 

beei po    tted  with  a  capital   itock  si    (50.000  lot   lh<    purpose  of  con- 

ducting  a  general  electrical  supply  business.  The  officers  are:  1-dward 
Jumonville,  president;  L.  L  Hirsch,  vice-president;  Theodore  Hirsch, 
secretary,    anil   James   Jumonville.    trea 

THE  INGLE  MOTORS  I  OMPANY,  of  .Newark,  N.  I.  has  been  char- 
tered with  a  capital  stock  of  $25,000  to  manufacture  motors,  engines,  etc., 
The  incorporators  are:     J.    E.    Ingle,  Jr  .    Mew   Vnrlc,    N     V..   I       I 

Easl   I  Irangi .  and  '     K.  Muurling,  of   New 

I  Ml'  REVIVO  DRY  STOR  VGE  BATTERY  CO 

geli       Cal.,       rporated    with    ..  il    $150,000   by 

A.  s.   Bradford,  I     <     Ripley,  S.   B    '  ind   P    1 

Todd 

i  in     SW  m;  l  /    I  LEI  1  RK     Cl  IMP  \NY,    II  tnd.,    baa 

bei porated    with   a   capital   stork   ol    $150,000   to   manufacture,   sell 

hi    |i  a  i     in. i,i  h|  iii    i  lei  1 1  -  light  ni  es,    lamps 

and  systems.  The  inroi  porators  are:  Ira  T.  SwartZ,  S.  M  Swart]  and 
V     II     Loci  I 


Trade  Publications 

ed    Bulletin    No.    A-4084,    wbich    is    devoted    to   ccntrifuk' 


New  Incorporations 


FANS — The   1913    •  nial   Fan  &  Motor  Company, 

Warren,  blication,  of  handy  sire,  illus- 

trating' alterna  current  desk,  oscillating  and  ceiling 

fan    motors. 

.. 
Electrii  :amiiy-8ize    ma- 

chines, ion    of    the    new    de 

motor   d<  -  ■ 

PRI(  1     II  -  -.:    Elec- 

tric Company,    -  i  an  illustrated  price  list.  No. 

A4071.  of  il  .n  suspension  fixtures 

for  scries  an-!   multiple  incandi  anting. 

1  I  I  '    .  -ng    Company, 

by  14  in.,  ready  for 
hanging,  which  shows  an  excellent  cut  of  its  Simplex  toaster.  These  "ban 
ncrs"  tnd  contractors  and  in  the  of- 

fices of  central  a  circular  telling  why  "Sim- 

plex"   toasters    should 

■   •    rth  in  a  twenty- 

i.ufacluring  Company, 

Seneca   I  f  the  electrically  driven  pump  to  all 

pumping  ■  n   by   the  many  cuts  illustrating  the  use  of 

pumi lata  and  tables  in  con 


PHOENIX,    \M/.— The  Pwr.  &  Irrigation  Co.  of  (Tear  Lake  has  been 
orporated    »itli    .   capital    stock   of   $1,000,000  by    Fred   II.    Larscn  and 
\     Rabbit 


Business  Notes 


|  i'i  i   5A,   '    VI        ("hi    Ore    Development    Co.,  a  iry  of  the  Oro 

EI,   Corpn.,  -.i   Oroville,  has   filed   arti  oration  with  a  capital 

■a.,,  i    ..i    |  i  nun, ihiii.      I  I,.-   ofni  i  -s   those 
.it  il,,-  Oro   El.  Co. 

BOUJ  I'l  R,  i  in.  I  In  Mi  i/ed  to 
supply  electricity  to  tin-    Illack   Hawk, 

gold    lea   "i    Bouldei    I  ounty.     The   power  plant  will   hi    located   in  the 

town  "I    II''-  e,  and   i  onti  u  I  -  will     o  nth 

of  a   3(11111  In,   i,  in  i  tting   plant   and    for   the    erection    of    transmission    lines 

thro  i-ii    Bouldi  i    and    Gilpin    Countii  i  in  'I    at 

$1,500,000.    Tin    ,  ii,,  era  are:    J.  H.  1               I  <            I  I.  N 

Bail  ,   Of    l:,,,il,l    i  ,    nrer. 

MOMENI  E,    ILL.— The   Momence    I'tilities   Co.    has  been   incorpi 
with    a    capital      i- I.    of    $1,000    to    operate    heat,    light    and    power    plants 

Il rporatura    are!    Howard    F.    Walker,    Harn     Esline    and 

II I. 

R{ '  \.\\.   IND.     The  Roann  \\  tr,  8    I      i  l  with 

a   capital   stock   of   $15,000   to   operate  a   water   and    light    plant.      The   in- 
corporators arc:     B.   E.   Goltry,   (".    M     '  omet    and    I-    M.   Wagoner. 

SCRANTON,  1A  —  The  Scranton-Glidden  IT.  Co.  has  been  incorporated 
with  -i  capital  tock  of  $10,000.  The  officers  of  the  company  arc:  A. 
M  president;   Lee    Dai  ident;   S     M     line,  secretary; 

W.   W.   Anderson,  treasurer,  and   Samuel    C     I  .s'er. 

MARSHFIELD,    M>>  —The   Marsl 
with   a   capital    stock   of   $10,000  by    I  on    It     lames 

and  J.    E.    Haymee, 

CONOVFK.  N.  C— The  Conover  EI,  Co.  has  been  organized  with  ■ 
capital  Btocl    ol   ?:5.000  by  S    C.  Coyney,  A.  I..  Shuford  and  oiherj. 

\i;i  i\i.Iii\.    I  I  X.— The   Arlington    It     .'v    Pwi  en   char- 

t.-n. I    mil.   a    capital    stock    of   $200,000.     The   incori  R.    G. 

Carrell,  W.  M.  Short  and  S.   B.  I  anti  | 

MOKG  \N  I 'i  'W  V    W.    VA       l'ln-    M  n    incor- 

ii,  ,i    a  'ii  r.  Sutl  -ii    Boyd,   V\    I 

South.  Frank  I     B  wn  an  and  othi  n 


MR.   i  II Aid  i  S   i     KNI IX, 

-k   Avenue,   Nc. 
I  III  mtire    plant    has    been    move.! 

1  in     KIM  IPANY   has  moved  its  Chicagi 

from    1127    \\  ,  ithwestern   As 

WESTINGHOl      i      CHURCH,    KKKK    .\    COMPANY    ban 

their    Ni  .-■  Wall   Street. 

I  1IL     ECONOMi  V     has 

moved    its    N( 
Building,    New    York    I 

has   ni,.-.  eel   and 

Avenue.    Brooklyn,    N     V. 

BESS  BRIGHT    M  IM  l 
formerly   chief   cngim  teen   appointe  : 

dent    and    enteral    manager    of    the    I! 
Philadelphia,  makers   ol    ball   i- 

Till 
offices  and  Sew  York  sales  offices 

to    the    Fort 

the  Murray  patents. 

Moll  I.N  KY   4  MURRAi      i  partnerahli      f  Mi     i      1 1     M   ' 
nicrly    vii  -  mcrly    chief    ek 

engineer,    of  the  1  ■»   been 

I 
will   direct   all   the  new  work   of   the    New    York.   New    Haven 

St  Han 
to  the  electrification  of  suburban  and  trunk  lines  and  the  design  of 

will  also  be  in  a  position   to 

ihet   allied  Unci 
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i  \i  I  in   STA  IT  S    P  \  IT  N  i  -    ISSUED   APRI1 

[Prepared   by    Robert    Stan     Ulyn,    i      Exchange   Place,    N.-w    York  1 

i.ii.""    i        ii  Mi'i'K  \  I  UR1   (  UN  1TMI  I  1  |i    REGULATING    DEVICE; 
II     E,    Bi   ghlee,    Easl    Cleveland,    I  il  I    fune    15,    1908. 

Differential    magnet    with    its   coils    connected    in    t, 

,-irctut     and     a     ill,  i  ii  1     otic     of 

sai, I  branches. 
1,(150. oss       COMBINED     \UTOMATII  K  Mil 

KE^  ;  D.  I.  Garret  IS,   1"12. 

Tuis  an   automatic   sending  apparatus   in   the   button   of   the   telegraph 

key. 


withd 

ululating  guard   plates  above   and 


ioi6 
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the  tape  and  interchangeable  weight  plate  above  the  upper 
J]  lovably  clamped  in  the  body  of  the  iron. 

1,060,078       PROCESS    OF    MAKING    MANGANESE    STEEL;    A.    E. 

Greene,     Chicago,     111.       App.     filed    Aug.     14,     1911.       Charges    solid 

■lganese    into    suitable    vessel,    pours    on    top    of    this    enough 

soft    steel    to   give    desired   composition    of    product    and    com- 

tnelting    and    heating    in    a    reducing   atmosphere   by    means    of 

electric   heating. 

1,060,082.  MOTOR-CONTROL  SYSTEM;  J.  H.  Hall,  Cleveland,  Ohio. 
App.  filed  Dec.  6,  1911.  Relay  and  switches  forming  an  interlock 
to  prevent  closure  of  main  switch  or  reversing  switch  when  any 
of  main   contacts  of   the   accelerating  switches  are  closed. 

1060  117.  RAILWAY  SIGNALING  SYSTEM;  T.  H.  Patenall,  Hollis, 
N.  Y.  App.  filed  July  27,  1911.  Circuits  arranged  so  that  when  no 
staff  is  out  of  either  of  the  two  staff  instruments  a  staff  can  be 
released  from  either  instrument  without  sanction  or  co-operation 
of  an   operator  at  the   other   instrument. 

1  060,118  RAILWAY  SIGNALING  SYSTEM;  T.  H.  Patenall,  Hollis, 
N.  Y.,  and  H.  S.  Young,  Jersey  City,  N.  J.  App.  filed  July  27, 
1911.  Special  arrangement  of  pole  changes  and  circuits  for  "staff 
instruments." 

1060  207  ELECTRIC  SWITCH;  F.  C.  Newton,  West  Springfield. 
Mass.  App.  filed  June  30,  1910.  Push-button  type:  a  set  of  circuit 
terminals  is  engaged  by  one  only  of  two  switch  plates  when  in  an 
intermediate  position  and  a  second  set  of  terminals  engaged  by 
other   switch   plaje   in   its   extreme   position. 

I  060,208.  MEANS  FOR  REGULATING  THE  SPEED  OF  DIRECT- 
CURRENT  MOTORS;  H.  Osborne,  Charlottenburg,  Germany.  App. 
filed  Nov.  8,  1912.  Improvement  on  Ward-Leonard  connection; 
uses  auxiliary  machines  which  co-operate  both  with  auxiliary  regu 
lating  dynamo  and.  the  main  motor. 

1.060.211.  DESK  TELEPHONE;  A.  C.  Reid,  Genoa,  111.  App.  filed 
Jan.  24,  1911.  Has  switching  springs,  one  of  which  is  movable,  a 
member  moving  in  one  direction  to  establish  and  maintain  a  circuit- 
changing  operation  of  the  switching  springs  and  guide  springs  pre- 
venting  vibration,  of   the    movable    spring. 

1.060.212.  SELECTIVE  SIGNALING  SYSTEM;  C.  S.  Rhoads,  Jr., 
Sandwich,  111.  App.  filed  April  12,  1910.  Polarized  magnet  controls 
step-up  pawl  and  holding  pawl  which  operate  step-by-step  element 
of  a  step-by-step  signaling  device. 

1,060,214.  SIGNALING  SYSTEM;  H.  O.  Rugh,  Sandwich,  111.  App. 
filed  Feb.  15,  1909.  Two  call  boxes  at  calling  station  with  means 
controlled  by  one  box  to  operate  indicating  means  at  other  call  box 
while  first  box  is  in  active  operation  and  to  render  indicating  means 
inoperative    upon    completion    of   call-sending   operation. 


1,060,208.— Means    for    Regulating    the    Speed    of    Direct-Current    Motors. 


1.060.216.  BIFUNCTIONAL  STORAGE-BATTERY  PLATE;  A.  O. 
Tate,  Toronto,  Canada.  App.  filed  Sept.  16,  1910.  Is  provided  with 
binding  bands  for  holding  all  parts  of  plate  together  and  an  insu- 
lating cup  filled  with  insulating  medium  which  insulates  one  end 
of   the   plate. 

1,060.252.  MOTOR  CONTROLLER;  J.  H.  Hall,  Cleveland,  Ohio.  App. 
filed  Oct.  16,  1912.  Series  of  magnetically  operated  resistance  cut- 
out switches,  each  controlled  by  a  relay  whose  winding  is  energized 
by   current  in  secondary  circuit  of  the   induction   motor. 

1.060.263.  ELECTRICALLY  HEATED  UTENSIL;  J.  F.  Lamb,  New 
Britain,  Conn.  App.  filed  Feb.  1,  1912.  Percolator;  two  radiating 
members  with  interposed  resistance,  vaporizing  chamber  _  formed  as 
a  part  of  one  of  the  radiating  members  and  the  other  radiating  mem- 
ber in  heat-conducting  relation  to  the  bowl  of  the  percolator. 

1.060.264.  HEATING  ELEMENT;  J.  F.  Lamb,  New  Britain,  Conn. 
App.  filed  April  12,  1912.  Resistance  unit  having  a  part  in  heating 
relation  to  the  utensil,  a  heat-conducting  member  against  the  ex- 
posed part  of  the  unit  and  a  valve  plate  interposed  between  said 
unit  and  said  member,  the  member  and  valve  plate  also  arranged  in 
heating  relation   to  the   utensil. 

1.060.265.  ELECTRICALLY  HEATED  DEVICE;  J.  F.  Lamb,  New 
Britain,  Conn.  App.  filed  May  31,  1912.  Stove  or  flatiron;  mass 
of  heat-conducting  material  comprising  heat-receiving  and  heat-yield- 
ing sections  connected  together  at  different  points  by  webs  of  de- 
sired heat-conductive  capacity,  with  an  electrical  heater  in  heating 
relation   to   the    heat-yielding   section. 

1.060.266.  PROTECTIVE  DEVICE  FOR  ELECTRICALLY  HEATED 
UTENSILS;  J.  F.  Lamb,  New  Britain,  Conn.  App.  filed  Dec.  13, 
1912.  Pair  of  spaced  terminals  in  circuit  of  the  heater,  a  holder 
and  a  connector  of  relatively  low  fusing  point  clamped  between  the 
terminals  and  holder. 

1.060.267.  ELECTRICALLY  HEATED  UTENSIL;  J.  F.  Lamb,  New 
Britain,  Conn.  App.  filed  Dec.  16,  1912.  Utensil  is  provided  with 
socket  and  the  holder  of  the  electrical  heater  has  a  plug  closely 
fitting  the  socket  and  adapted  when  heated  to  swell  and  establish 
more   efficient   heat-conductive    relation    with    the    wall    of    the   socket. 

1.060.268.  ELECTRICALLY  HEATED  DEVICE;  J.  F.  Lamb,  New 
Britain,    Conn.      App.    filed    Dec.    19,    1912.      Heater    is    located    in 


socket  in  wall  of  the  receptacle  and  a  plate  of  heat-conducting  ma- 
n-rial is  located  in  socket  against  exposed  surface  of  heater  with 
its  edges  in   heat-conducting  relation  to  side   walls  of  socket. 

1.060,299.  MOTOR  CONTROLLER;  E.  B.  H.  Tower,  Jr.,  Milwaukee, 
Wis.  App.  filed  Nov.  26,  1909.  Plurality  of  successively  operating 
automatic  switches  for  accelerating  the  motor  and  electroresponsive 
means  for  arresting  successive  operation  while  abnormal  conditions 
prevail   in   motor   circuit. 

1.060,308.  INTERCOMMUNICATING  TELEPHONE  SYSTEM;  L.  D. 
Barrows,  New  York,  N.  Y.  App.  filed  March  22,  1912.  A  relay  con- 
trols the  holding  bridge  for  the  trunk  line,  and  a  release  relay  for 
the   holding   relay  is   energized   from   the   local  battery   of  the  station. 

1,060,311.  RAILWAY  SIGNAL;  J.  H.  Body  and  F.  T.  Leftwich, 
Roanoke,  Va.  App.  filed  March  26,  1909.  Second  train  entering 
block  establishes  circuits  whereby  first  train  operates  a  torpedo 
placer   at   side    of   track. 

1,060,325.  TELEGRAPHY;  P.  B.  Delany,  South  Orange,  N.  J.  App. 
filed  May  8,  1911.  An  acknowledging  or  return  signal  is  given  from 
distant  end  of  circuit  by  means  of  transmitter  and  receiver  in  main 
circuit,  a  local  circuit  controlled  by  receiver,  an  interrupter  in  the 
local  circuit  and  a  transformer  whose  primary  is  controlled  by  the  in- 
terrupter and   whose  secondary  is  in   the  main  circuit. 

1,060,341.  TROLLEY  CATCHER  AND  RETRIEVER;  E.  L.  Jewett, 
Brooklyn,  N.  Y.  App.  filed,  April  22,  1911.  An  "adapter"  of  ring- 
like form  having  a  latch  and  lugs  by  means  of  which  the  retriever 
may   be   locked   to   different   styles   of   sockets. 

1,060,361.  PROCESS  OF  MANUFACTURING  PLATED  GOODS; 
D.  G.  Rea,  Providence,  R.  I.  App.  filed  Jan.  6,  1913.  Precious 
plated  metal  article  is  protected  during  construction  by  plating  the 
surface  with  base  metal,  assembling  the  parts  and  finally  removing 
or   stripping  the   base   metal    from   the   surface   of  the   precious  metal. 

1,060,380.  ELECTRIC  CLOCK;  W.  H. '  Thompson,  Memphis,  Tenn. 
App.  filed  April  1,  1912.  A  free  rack  meshes  with  a  gear  wheel 
on  the  center  post  to  rotate  same  by  reason  of  its  weight;  a  rewind- 
ing magnet  actuates  a  lever  to  engage  the  gear  at  a  point  inter- 
mediate of  the  rack  and  center  post. 

1,060,382.  ELECTRIC-ARC  LAMP;  J.  Thulin,  Chicago,  111.  App.  filed 
May  1,  1905.  A  U-shaped  vent  tube  extends  down  into  the  closed 
arc-inclosing  bulb,  one  limb  of  the  tube  communicating  with  the 
outer  air  and  the  other  limb  communicating  with  the  inside  of  the 
bulb  adjacent  to  tbe  arc  but  on  the  side  away  from  it. 

1,060,396.  LOCOMOTIVE  FRAME;  G.  C.  Abbe,  Lansdowne,  Pa.  App. 
filed  Sept.  20,  1911.  For  electric  locomotives;  integral  side  frame 
has  continuous  _  main  chord,  an  interrupted  lower  chord,  pedestals 
connecting  sections  of  lower  chord  to  main  chord  and  a  continuous 
upper   chord   connected   by   members  to   the  main  chord. 

1,060,398.  ELECTRIC  TRAIN  SIGNALING  AND  CONTROLLING 
MEANS;  A.  J.  Allard,  Richmond,  Va.  App.  filed  Oct.  4,  1910. 
Long  and  short  contact  rails  at  each  end  of  block,  and  contact  shoe 
connected  with  the  signaling  and  controlling  means  on  the  car. 

1.060.400.  ELECTRIC  TRAIN  SIGNALING  AND  CONTROLLING 
MEANS;  A.  J.  Allard.  Richmond,  Va.  App.  filed  Oct.  4,  1910. 
Controlling  system  including  siding  switches;  long  and  short  contact 
rails  at  end  of  block  engaged  by  shoe  on  car. 

1.060.401.  ELECTRIC  TRAIN  SIGNALING  AND  CONTROLLING 
MEANS;  A.  J  Allard,  Richmond,  Va.  App.  filed  Oct.  4,  1910. 
Train  automatically  stopped  in  case  of  landslide  or  snowslide;  circuit- 
closers  on  posts  near  side  of  track  are  actuated  by  pressure  of  the 
slide. 

1.060.402.  ELEtTRIC  TRAIN  SIGNALING  AND  CONTROLLING 
MEANS;  A,  J,  Allard,  Richmond,  Va.  App.  filed  Oct.  10,  1910. 
Breaking  devices  connected  with  timbers  of  a  bridge  actuate  circuit- 
closers  and  cause  train  to  be  stopped  in  case  of  bridge  being  burned 
or   carried  awayt" 

1.060.403.  ELECTRIC  TRAIN  SIGNALING  AND  CONTROLLING 
MEANS;  A.  J.  Allard,  Richmond,  Va.  App.  filed  Oct.  4,  1910. 
Contact-rail    system    of    protecting    crossings. 

1.060.405.  ELECTRIC  TRAIN  SIGNALING  AND  CONTROLLING 
SYSTEM;  A.  J.  Allard,  Richmond,  Va.  App.  filed  Dec.  4,  1911. 
Contact-rail  system  with  circuit-shifting  devices  at  junctions  of 
blocks. 

1.060.406.  ELECTRIC  SIGNAL;  A.  J.  Allard,  Richmond,  Va.  App. 
tiled  Feb.  18,  1911.  Semaphore;  two  solenoids  operate  a  lever 
which  is  pivotally  connected  with  a  longitudinally  movable  bar  hav- 
ing connection  with  the  semaphore  arm. 

1.060.407.  ELECTRICAL  BLOCK  SIGNALING  SYSTEM;  A.  J.  Al- 
lard, Richmond,  Va.  App.  filed  Feb.  13,  1911.  Two  "head-on"  and 
two  "rear-end"  signals  at  junctions  of  the  blocks  with  switches 
operable  by  the   rolling  equipment. 

1.060.408.  ELECTRICAL  BLOCK-SIGNALING  SYSTEM;  A.  J.  Al- 
lard, Richmond,  Va.  App.  filed  Feb.  15,  1911.  Means  operable 
mechanically  by  train  entering  block  causes  increase  in  voltage,  and 
this,  through   relays,   etc.,  effects  control  of  trains. 

1,060,410.  METHOD  OF  PRODUCING  GAS;  J.  N.  Alsop,  Owens- 
boro,  Ky.  App.  filed  Nov.  9,  1910.  A  preservative  gas  is  produced 
by  subjecting  air  to  action  of  electric  arc  and  bringing  into  contact 
therewith    a   vapor   of   an    organic    substance. 

1,060,451.  TROLLEY  GUARD;  W.  M.  Hard,  Centerville,  Md.  App. 
filed  April  23,  1910.  Guard  fingers  pivotally  mounted  on  shaft  of 
the    trolley    harp. 

1,060,468.  PRIMARY  BATTERY;  H.  E.  R.  Little,  New  York,  N.  Y. 
App.  filed  July  26,  1912.  Zinc  and  carbon  electrodes,  electrolyte  of 
halogen  salt  and  means  for  directing  chlorine  gas  to  the  upper  surface 
of    the    electrolyte. 

1.060,509.  PROCESS  FOR  THE  MANUFACTURE  OF  ALUMINUM 
NITRIDE;  O.  Serpek.  Paris,  France.  App.  filed  May  7,  1912. 
Electrical-resistance  heating;  nitrogen  is  supplied  to  the  immediate 
neighborhood  of  the  resistance,  thereby  forming  a  cavity  between 
the  resistance  and  the  nitride  produced,  into  which  cavity  the 
mixture  containing  alumina  and  carbon  is  supplied. 

1,060,516.  BURGLAR  ALARM;  P.  A.  Vanhauter,  Lodi,  N.  J.  App. 
tiled  June  17,  1912.  Electric  circuit  is  closed  and  alarm  sounded 
when  attempt  is  made   to   destroy  the   device. 

1.060,519.  ELECTRIC  SIGN;  W.  H.  Weeks,  New  York,  N.  Y.  App. 
filed  May  29,  1912.  Letters  of  the  sign  are  tumbled  about  from  a 
disorderly  position  into  orderly  intelligible  relation,  with  means 
for  flashing  them  in  their  disorderly  and   orderly  positions. 

1,060,539.  ELECTRIC  SIGNAL  BOX;  J.  Derby,  New  York,  N.  Y 
App.  tiled  Sept.  1,  1910.  For  block-signal  systems;  firearm  is  dis- 
charged to  give  the  alarm. 
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The  Money  Market     Jl    is    rather    difficult 
and  the  Industry        son    for    tilc    condition,    but    the    fact 
exists  thai  sent  time  is 

very  tight.    Thai  this  will  act  as  a  di  many  prom- 

ising enterprises  in  the  electrical    I  arent,   for  if 

existing  utilities  ran  scarce! \    raisi  h  money  for  ex- 

tensions,  where   shall   the    newer    and     more     speculative 
developments  come  in?     Companies  in   progn 
find  it  necessary  to  spend  a  sum  equivalenl  to  from  5  per 
cen!  to   to  per  cenl  oi   their  capitali    itio 
yearly.     In  a  great  many  instanci     thi  mil 

lion  or  more  of  dollars,  and  considering  the  very  unsatis- 
factory  condition   of   the   security   market   the    world 
that  amount  of  money  can  be  raise. 1  only  at  a  high  r 
interest.       ["he    genei  ,il    public    is,    ni    1  mil 

with  this  end  of  the  business,  and  public  servici    1  1  mmis- 

sions  usually  sec  in  it  in  ise  beyond 

;i    certain    reasonable    return    on    thi     invi   tment    without 
ordering   a   reduction    in   rate.      Moreover,   utilities 
lerve   the   communities   in    which    thi 

1 icy  for  extension^,  may  be  approved  bj    thi    publii 

ice  commissions,  if  it  can  In-  bail  only  at  too  great  a  price, 
retrenchment  must  ensui  and  this  will  react  on  the  manu- 
facturing companies.  The  number  of  new  developmi 
becoming  less  ami  less  yearly,  and  these  mu  '  ol  necessity 
await  a  favorable  money  market  or  rely  on  foreign  capital. 
Curtailment    along  this  line    iflfei 

turns  of  large  electrical   apparatu  tuse   in   this 

activity   need  not  of  necessity  be   antecedent    to   any   real 

depression    in    the    industry    as   a   whole. 


A  Municipal  Municipal    hydroelectric    plants    in    this 

Hydroelectric  Planl    countrj    are    ran     eno  em- 

phatically worthy  of  comment    Only  a 
lew    such   plains   .ire   ill   operation,    and    the   One    at    Eugene, 

(ire.,  described  in  another  column,  is  therefore  somewhal 
interesting,  particularly  a>  tin-  details  of  cost  are  given  in 
their  entirety,  Eugene  is  in  southern  Oregon,  \u-.n  the 
bead  1.1'  the  Willamette  Valley,  and  is  perhaps  best  known 
as  the  seal  of  the  I  miversity  of  0 

about  [2,000,  SO  thai  1  fairly  considerable  demand  for  elec- 
trical energj  may  properly  be  counted  upon.  Power  is 
derived  from  the  McKenzie  River,  which  is  ,1  confluent  of 

the  Willamette,  and  the  plant  itself  is  i(  miles  from  the 
Cit)  at  the  end  ol  a  (  mile  canal.  The  upper  hydraulic 
VN.uks   are   of   a   kind   not    uncommon   in   the   West    111    which 

the   water   1-   deflected    from    the    river   supplj 

simple    intake,    provided    merely    with    suitable    protection 

of   the   headgates    from   logs   and   other   drift.     Near  the 

power  bouse  the  water  nasses  through   .1  wooden   flume  into 


orebay  and  again  from  J  .  the  power  house 

through  wood-stave  pipe,  finally  uniting  with  an  8-ft. 
riveted  steel  Y  leading  the  water  to  the  two  main  turbines. 
The  head  is  a  moderate  one,  43  ft.  in  the  total,  and  the 
present  equipment  rating  of  the  plant  is  a  little  over  1400 
kw,  for  which  more  than  an  ;  available  even  at 

minimum  How  of  the  stream.  1  be  hydraulic  details  arc 
well  recounted  in  tin-  text  of  the  article.  I  ransmission  is 
at  -'3,000  volts  over  a  substantial  wooden  pole  line.  This 
municipal   plant   has  been   in  bout  a  year.     A 

i  the 
plant,  including  the  distributing  system  thus  far  erected,  has 
been  practically  $200  per  kw  of  plant  rating.  Of  this 
amount  $155  per  kw  is  chargeable  to  the  completed  trans- 
mission plant  aside  from  all  distribul 

tainly  not  an  1  •  nt  for  a  plant  operating  in  a 

tig  communit  rned    There  is  no 

m  why,  if  adminisl  ically,  the  plant  should 

not  be  successful  as  a  practical  investment     It  is  the  ques- 

1  ton  of  economical 

cal    influences   which   ovei  .11   other  considerations 

i'i  the  1.  municipal  plants. 


Idaho  and  Maine         Si  res     have     lately      been 

1  ,ll,,v    Law*  very    active    in    considering    measures 

for    the    '  :     public    lit: 

Among    two   of   those   recent  .    the    Maine   and 

ires,  abstracted   in   this  jss-,e       In   man\    n 

both  of  th.se  are  comprehen  ..  but 

comparisons    between    them 

weaknesses  which  are  worth  emphas  I  in  formu- 

lating still  1.,  tter  lacs 

in  that  it  recognizes  no  distinction  between  uti 
municipal  ownership   and   those   under   pi  hjp — 

an    entire  l\ 

cificallj    \.f  municipal  plants 

Whethei    the   Legislature  ol    Idaho  intended  (hat  the  term 
"corporation"    should    embrace    both   municipal 
public    01 

1,1    som*  doubt,      The   exemption  of   municipal   plants   from 
such  regulation  01 

private  capital   constitutes   an   unfair  and   unjustifiabli 
crimination  against   the  latter.      I'h. 
cussed  before    an  Iwem  .  :i  upon  it  n 

emphasizing    a    well-established    principle.     In    ■ 
control  ov< :  Maine  ad 

mirable,  whet 

the  commission.     Sue!  nurse 

should  be  amended.     The  same  remarks  apply  to  the  matter 
nsolidations  aid  the  holding  1 


ioi8 
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one  utility  in  another.  Between  the  two  measures  there  is 
furthermore  a  marked  difference  as  to  the  regulation  of 
rates.  Under  the  Maine  law  physical  valuation  is  provided 
for,  including  the  recognition  of  going-concern  value  and 
the  allowance  of  a  fair  rate  of  return  on  the  fair  valuation 
or  investment,  but  the  Idaho  law  contains  no  such  pro- 
visions. It  permits,  among  other  things,  an  arrangement 
for  a  fixed  period  for  the  automatic  adjustment  of  rates 
in  relation  to  dividends,  which  we  interpret  to  authorize 
a  progressive  increase  of  the  dividend  rate  concurrently 
with  a  progressive  decrease  in  service  rates.  A  safeguard 
against  abuse  of  such  a  plan,  however,  is  erected  in  the 
clause  permitting  the  commission  to  revoke  its  approval  at 
any  time.  The  Maine  law  might  be  stronger  in  relation  to 
the  matter  of  establishing  service  standards  and  measure- 
ments, but  the  act  probably  permits  of  this,  although  not  in 
perfectly  direct  language.  The  Idaho  measure  is  unques- 
tionably the  stronger  of  the  two  as  regards  the  powers  of 
the  commission  to  safeguard  the  public  and  the  utility  em- 
ployees from  dangers  of  any  description.  The  provision 
adopted  in  Maine  consolidating  the  state  railroad  and 
water-storage  commissions  with  the  new  public  utility 
commission  is  a  commendable  measure  for  economy  and 
centralization  of  authority.  Undoubtedly  this  will  be  the 
general  tendency  in  other  states  which  are  preparing  to 
adopt  public  utility  laws  or  amendments  in  the  near 
future. 


Annealing  Steel  in  a  Magnetic  Field 

An  important  article  by  Messrs.  H.  Pender  and  R.  L. 
Jones  has  recently  appeared  in  the  Physical  Revieiv  on  the 
effects  produced  in  the  magnetic  behavior  of  ordinary  soft 
steels  by  annealing  them  in  an  alternating  magnetic  field. 
They  discovered  the  interesting  fact  that  when  such  sheet 
steels  are  heated  to  say  800  deg.  C.  and  are  then  allowed  to 
anneal  and  cool  slowly  under  the  influence  of  a  cyclically 
alternating  magnetic  intensity  the  permeability  of  the  re- 
sulting product,  to  low  magnetic  intensities,  may  be  50  per 
cent  greater  than  when  the  alternating  magnetic  field  is 
not  applied.  The  effect  of  this  magnetic  annealing  is  small 
at  higher  magnetic  fields.  It  is  also  small  on  the  hysteretic 
losses,  but  it  is  distinct  and  these  losses  are  reduced.  That 
is,  the  remanent  flux  density  is  slightly  increased  and  the 
coercive  force  is  slightly  reduced. 

It  is  stated  that  the  most  favorable  temperature  at  which 
to  apply  the  annealing  mmf  is  about  690  deg.  C,  or  that 
near  which  pearlite  forms.  If  the  temperature  at  which 
the  annealing  mmf  is  applied  was  either  higher  or  lower 
than  this,  the  beneficial  results  obtained  were  not  so  marked. 
It  is  easy  to  understand  why  this  should  be  the  case  if 
the  temperature  of  application  falls  below  690  deg  C,  but 
it  is  not  easy  to  understand  why  the  result  is  not  so  good 
if  the  magnetic  process  is  commenced  at  say  750  deg.  C. 
In  other  words,  it  is  difficult  to  see  what  harm  can  be  done 
by  applying  the  mmf  during  the  stage  of  annealing  be- 
1  ween  750  deg.  C.  and  690  deg.  C.  It  is  also  stated  that  the 
benefit  obtained  in  permeability  is  not  proportional  to  the 
magnetic  intensity  used  in  the  process  but  follows  a  satura 
lion  curve.     Apparently  there  is  little  to  be  gained  by  ex- 


ceeding an  intensity  of  15  gilberts  per  cm  in  maximum 
cyclic  intensity,  or  about  20  mean  effective  ampere-turns 
per  linear  inch. 

It  seems  that  the  flux  densities  produced  by  intensities 
of  10  or  more  gilberts  per  cm  are  scarcely  increased  by 
the  magnetic  annealing  process.  The  beneficial  effects  are 
almost  wholly  confined  to  low  intensities.  Thus,  with 
magnetic  annealing,  a  maximum  cyclic  flux  density  of  10.3 
kilogausses  was  produced  by  a  maximum  cyclic  intensity 
of  1.25  gilberts  per  cm;  whereas  without  magnetic  anneal- 
ing 10  kilogausses  was  the  maximum  cyclic  density  at 
1.3  gilberts  per  cm.  This  means  that  very  distinct  ad- 
vantage may  be  looked  for  in  closed  magnetic  circuits, 
such  as  those  of  transformers,  by  the  use  of  magnetically 
annealed  steel. 

The  reason  suggested  for  this  very  interesting  effect  of 
alternating  magnetic  annealing  is  that  near  700  deg.  C, 
in  passing  from  sorbite  to  pearlite,  an  irregular  blending 
of  ferrite  and  cementite,  the  impressed  magnetic  field 
assists  the  grouping  of  the  ferrite  and  prevents  the  less 
powerfully  magnetic  cementite  from  setting  in  an  adversely 
active  arrangement.  It  would  be  very  illuminating  to 
ascertain  whether  the  gain  in  permeability  to  low  intensities 
is  produced  by  the  magnetic  annealing  in  all  directions 
equally  or  whether  it  is  produced  more  effectively  in  the 
direction  of  the  impressed  magnetic  axis  than  in  a  direction 
perpendicular  to  this  axis.  A  new  and  usefully  promising 
field  of  investigation  is  here  opened  up  by  the  discovery  of 
the  annealing  magnetic  field. 


Making  Drawn-Tungsten  Filaments 

In  the  Digest  this  week  will  be  found  abstracts  of  several 
technical  articles  which  have  recently  appeared  in  the 
German  press  giving  some  hitherto  unpublished  details  re- 
garding the  manufacture  of  drawn-wire  tungsten  lamps. 
Our  readers  are  fully  aware  by  this  time  of  the  advantages 
of  the  drawn-wire  filament.  The  preparation  of  pure  tung- 
sten and  the  method  of  commercially  drawing  it  into  beauti- 
fully uniform  and  homogeneous  wire  are  masterpieces  of 
scientific  technology  for  which  our  countrymen  deserve 
infinite  credit,  although  the  first  steps  were  taken  in  foreign 
laboratories.  It  is  a  far  cry,  however,  from  the  experi- 
mental preparation  of  ductile  tungsten  to  its  commercial 
utilization  on  an  enormous  scale.  The  earlier  tungsten  fila- 
ments, produced  by  sintering,  were  from  the  start  somewhat 
granular  and  crystalline  in  structure,  which  accounted  for 
their  extreme  fragility.  As  the  process  became  better  un- 
derstood and  more  thoroughly  worked  out  the  sintered  fila- 
ments were  improved  very  notably  in  quality.  The  drawn- 
wire  filament  as  now  prepared  has  a  structure  singularly 
suggestive  of  the  smooth,  fibrous  character  of  an  iron  wire. 
Like  the  iron  wire,  too,  it  changes  character  somewhat  at 
high  temperatures,  but  while  iron  tends  to  get  crystalline  at 
about  600  deg.  C.  the  temperature  of  tungsten  has  to  be 
carried  to  a  very  much  higher  point  before  a  change  of 
physical  character  sets  in,  and  even  after  it  does  set  in  the 
dense  homogeneous  wire  maintains  its  form  very  much 
better  than  did  the  original  far  less  homogeneous  sintered 
filaments. 


May 
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Some  half  dozen  years  ago  it  was  discovered  that  tungs- 
ten, uncompromisingly  difficult  to  work  at  ordinary  tem- 
pi r  'lures,  becomes  reasonably  ductile  at  high  temperatures. 
By  the  exercise  of  great  care  in  purifying  and  consolidating 
the  metal  it  can  be  prepared  in  homogeneous  rods  from 
which  the  present  admirable  wire  can  be  drawn.  In  the 
process  described  in  one  of  our  German  contemporaries, 
the  original  inputs  are  prepared  from  thi  po 
of  tungsten,  that  in  which  it  is  original!)  obtained,  by  the 
chemical  pari  of  the  process — that  is,  by  sintering  in  an  at- 
mosphere  of  hydrogen  at  very  high  temperature — and  on 
equent  working,  as  b)  rolling  or  hammering,  the  com- 
parative!) porous  mass  with  which  the  process  started 
ran  be  reduced  to  a  smooth,  homogeneous,  somewhat  duc- 
tile  rod  which  serves  as  the  starting  point  fur  th 
tion  "i  filament 

I  In     drawing    is    the    part    ol    the    proi  i 
very  special  precautions,  inasmui  h 

ni   the  material  prevents  the  use  of  ordin  md  in 

order  to   secure   suitable  ductility    for  read)    working 
temperature  must  be  raised  con  ;idi 

room.    The  first  requirement  is  met  by  the  use  of  a  diamond 
die,   and   the   second    b)    rai  mperature   of   the 

die  casing  and  the  entering  rod  to  .1     tfficiently  high 
by    intrusive   gas   flames,   tin     1 
on  the  stage  of  the  drawing  process,     l  in   larger  filaments 

are  stated  to  be  drawn  at  temp  1    1 deg.   to  650 

deg.  C,  and  the  smaller  at  temperatures  down  to  about  400 

.lot;.    I   . 

The  tungsten  wire  is  reinarkahh  Strong,  having  a  ten- 
sile strength  probabl)  the  highest  of  an)  known  material. 
Although  the  ph)  i.eal  character  of  the  wire  is  changed  by 
prolonged  healing  to  its  working  temperature,  the  final 
filament  is  still  much  less  fragile  than  that  in  the  earlier 

tungsten   lamps,   and   il    ■■  iniiiii    longer   period   ol 

useful     service.       Perhaps    tin      most     important     feature    of 

the  drawn-wire  filament  1-  that  it  can  be  produced  with 
such  uniformity  that  the  resulting  lamps  come  very  accu 
ratel)  to  theii  rating.  There  is  no  such  serious  and  costl) 
necessity  of  sorting  as  was  il,,  casi  with  the  carbon  lamps, 
.1  1. ni  which  gives  promise  of  manufacture  ultir 
greatly  cheapened,  in  spite  of  the  obviousl)  difficult  and 
pensive  process  of  making  the  lamp  filament  itsi 


Testing   Electric  Fans 

In   warm  weather  the  principal   purpose  of  an  clcctr 
1     to   increase  the  BOW    of  circumambient  air  in  contact   with 

iln    bod)   so  as  to  promote  e\  api  iration  oi  thi    moistui 

i'  itei  "i  perspiration,  exuded  through  the  pores  of  the  skin, 

This  evaporated  moisture  requires  the  absorption  of  heat 

in    order    to    make    it    pass    into    vapor.       I  be    heal    absorbed 

b)  water  in  passing  into  steam  vapor  is  called  the  latent 
beat    of   steam       \   grannm    of   water   at    37   deg    C. — the 

blood    temperatun  when    com  cited    into 

vapor  at   ibis  temperature   to  the  extent   ^i  approximately 
1  .inline  calories,  or  appro  much 

latent  beat  energy  as  would  be  required  to  n 1-  tempera- 
ture 1  deg  i  Iln-  \  tpori  ation  heat  is  absorbed  partly 
from  the  skm  and  parth    from  the  immediately  surrounding 


air,  clothing  or  adjacei  I  The  result  is  a  cool- 

ing of  the  body  and  a  sense  of  comfort  on  a  hot  summer 
day. 

With  the  understanding  that  the  purpose  of  an  electric 
to  produce  motion  in  the  air,  its  efficiency  as  a  motion 
producer  is  naturally  determined  by  the  ratio  of  the  mo- 
tional energy  it  produces  t"  the  electric  energy  it  a 
in  a  given  time  or  by  that  .,1  the  motional  power  it  develops 
in  the  air  to  the  electric  power  it  absorbs.  It  is  a  well- 
known  proposition  pertaining  to  the  operation  of  an  ideal 
fan,  producing  an  assumed  uniform  velocity  of  air  in  a 
tube,  that  tin  power  given  to  the  air  varies  as  the  cube  of 
the  velocity.  In  the  article  which  we  print  on  pagi 
Prof.  II.  B.  Brooks  points  out  that  in  view  of  the  above 
proposition    it    is    unreasonable    to    compare    the   output    or 

inical  efficii  of  the  sinn 

velocitii  i-lop.  The  cubes  oi  ities  should 

be  taken  into  account. 

\\  hen  I  d    by   an   ordinary    small    fan 

motor  is  in.  and  as  the  speed  is  increased,  it  is  found  that, 

the  power  in   - 
ill)    as  tin      ubi    of  the  speed  until  a  certain  critical 
speed   is   reached,  depending  on   the  dimensions  and 
of  tin-   fan,  when  the  power  increasi  tly  with  the 

-peed.     This  means  that  up  to  the  critical  speed  the  fan,  if 
of    ordinary    good    design,    moves    the   air    forward,    screw- 
fashion,    111    direct    proportion    to    ill.  ,n   but 
with    a   power    necessarily    proportional    t. 
but  when  the  critical  speed  is  reached  the  air  column. 
through    the    fan.    "breaks"    and    churning    commi 
\t   higher  rotary   speeds  the    fan   simply  churns  harder  but 
adds  little  to  the  critii                    I  the  emitti 
churning    is   a    ver)    wasteful    process   in   a    fan 
project  a  column  of  air  to  a  distani 

mercial    US<     exceed   their   critical    velocity    when    driven    at 
full  speed. 

But  the  1  icienc) .  or   ratio  ol 

livered  to  electric  power  consumed, 
I  he   ni  of  a    fan  may   be  high,  and 

chine  ma)    lie   relativel)  ■    particular 

1  \  ice.     Somi  tied  that  tin. 

a  -mall   jet  or  column  of  air  with  considei 
great  distam  led  that  the-. 

.1   large   jet  or  column  of  air  I 

gun.    both    u 

its  own  aih  image  in  particulai  ether 

the  fan  has 

bearing   on    tin     :  The 

is   like  that   of  an   il  amp  suppln 

ferent    types   oi    reflectoi  -       \'.  itl 

the  lamp  is  .  •  1  rf ul  iilumii 

a   small   area  at    . 

reflector  it  iker  illuminal 

larger  area.     Each  has  :: 

quentl)   a   full   spi 

would  inch:.' 

efficien  \luch 

the  air  dd  be 

read  off  din  ctlv. 
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Activities  and  Events  in  the  Electrical  Field — 
Reports  of  Meetings — Commission  Findings,  Etc. 


Annual  Meeting  A.  I.  E.  E. 

The  annual  meeting  of  the  American  Institute  of  Elec- 
trical Engineers,  at  which  the  result  of  the  election  of 
officers  will  be  announced,  will  be  held  in  New  York  on 
Tuesday,  May  20,  1913.  Following  the  business  meeting  a 
technical  session  will  be  held  under  the  auspices  of  the 
railway  committee  of  the  Institute,  at  which  two  papers 
will  be  presented:  "Twenty-four-hundred- Volt  Railway 
Electrification,"  by  Mr.  H.  M.  Hobart,  and  "Trunk-Line 
Electrification."  by  -Mr.  Charles  P.  Kahler.  The  usual 
smoker  will  be  held  in  the  Institute  rooms. 


N.  E.  L.  A.  Convention  Program 

The  official  program  of  business  to  be  transacted  at  the 
annual  convention  of  the  National  Electric  Light  Associa- 
tion, which  will  be  held  in  Medinah  Temple,  Chicago, 
June  3  to  6  inclusive,  is  given  below.  As  far  as  possible 
the  subjects  will  be  discussed  at  the  time  and  in  the  order 
given.  Following  the  usual  custom,  on  the  evening  before 
the  convention  a  reception  will  be  tendered  to  the  president 
of  the  association  immediately  following  the  opening  of 
the  exhibition  made  by  the  Class  D  members.  In  order 
to  dispose  of  the  business  within  the  prescribed  time  parallel 
sessions  will  be  held  as  heretofore,  as  many  as  three  being 
held  simultaneously. 

GENERAL,     EXECUTIVE    AND     PUBLIC     POLICY 
SESSIONS 
Tuesday.  June  3,   10  A.   M. 
(1)  Welcome  to  the  city.     (2)  Address  of  President  Tait. 
(3)    Announcements.      (4)    Report    of    the    committee    on 
organization  of  the  industry,  by  Mr.  H.  H.  Scott.     (5)  Re- 
port of  secretary,  by  Mr.  T.  C.  Martin.      (6)    Report  of 
insurance  expert,  by  Mr.  W.  H.  Blood,  Jr.     (7)  Report  of 
committee  on  progress,  by  Mr.  T.  C.  Martin.     (8)   Report 
on    "Question    Box,"    by    Mr.    S.    A.    Sewall.      (9)    Paper, 
"Anticipation,"  by  Mr.  Paul  Lupke. 

Wednesday,  June  4,  11:45  A.  M. 
(1)  Paper,  "Central-Station  Power  in  Coal  Mines,"  by 
Mr.  W.  A.  Thomas.  (2)  Paper,  "Switching  Apparatus  for 
Rural  Installations,"  by  Mr.  E.  B.  Merriam.  (3)  Paper, 
"Central  Stations  for  Towns  of  5000  Population  or  Less," 
by  Mr.  J.  Edward  Kearns.  Executive  Session  (12:45 
p.  m.)  :  (1)  Action  on  report  of  public  policy  committee. 
by  Mr.  Arthur  Williams.  (2)  Presentation  of  proposed 
constitutional  amendments,  by  Mr.  Frank  W.  Frueauff. 
(3)  Report  of  treasurer,  by  Mr.  W.  W.  Freeman.  (4)  Elec- 
tion of  nominating  committee.  (5)  Appointment  of  com- 
mittee on  resolutions. 

Wednesday,  June  4,  8:30  P.  M. 
Public  Policy  Session:  (1)  Reading  of  report  of  public 
policy  committee.  (2)  Address  by  Mr.  Samuel  Insull. 
(3)  Report  of  Commission  on  Resuscitation  from  Shock, 
by  Mr.  W.  C.  L.  Eglin.  (4)  Lecture  on  accident  preven- 
tion in  public  utilities,  by  Mr.  J.  B.  Douglas. 

Friday,  June  6,  10  A.  M. 
(1)   Report  of  rate  research  committee,  by  Mr.  E.  W. 


Lloyd.  (2)  Report  of  street-lighting  committee,  by  -Mr. 
John  W.  Lieb,  Jr.  (3)  Paper,  "Arc  Lamps  and  Recent  De- 
velopments Thereof,"  by  Mr.  W.  A.  Darrah.  (4)  Paper. 
"Advantages  of  Copper-Clad  Wire  for  Series-Arc  Light- 
ing," by  Mr.  T.  K.  Stevenson.  (5)  Report  of  the  com- 
mittee on  underground  construction,  by  Mr.  W.  L.  Abbott. 

(6)  Lecture,    "Light    and    Art,"    by    Mr.    M.    Luckiesh. 

(7)  Address,  "Objects  of  the  Society  for  Electrical  De- 
velopment," by  Mr.  Henry  L.  Doherty. 

TECHNICAL    SESSIONS 
Tuesday,  June  3,  2:30  P.  M.       , 

(1)  Report  of  meter  committee,  by  Mr.  W.  H.  Fellows. 
(2)  Report  of  committee  on  grounding  secondaries,  by  Mr. 
W.  H.  Blood,  Jr.  (3)  Report  of  lamp  committee,  by  Mr. 
Frank  W.  Smith.  (4)  Paper,  "New  Incandescent-Lamp 
Development,"  by  Mr.  J.  E.  Randall.  (5)  Paper,  "The 
Incandescent  Lamp  and  Its  Relation  to  Lighting  Service," 
by  Messrs.  R.  E.  Campbell  and  W.  C.  Cooper.  (6)  Report 
of  committee  on  measurements  and  values,  by  Dr.  A.  E. 
Kennelly. 

Thursday,  June  5,  10  A.  M. 

(1)  Report  of  committee  on  prime  movers,  by  Mr.  I.  E. 
Moultrop.  (2)  Report  of  committee  on  electrical  appa- 
ratus, by  Mr.  L.  L.  Elden.  (3)  Paper,  "Switchboard  In- 
struments." by  Mr.  Paul  MacGahan.  (4)  Paper,  "Latest 
Developments  in  Distributing  Transformers,"  by  Mr.  E.  G. 
Reed.  (5)  Paper,  "The  Use  of  the  Telephone  in  Central 
Stations,"  by  Mr.  Angus  Hibbard.  (6)  Report  of  over- 
head-line construction  committee,  by  Mr.   Farley  Osgood. 

Friday,  June  6,  2 130  P.  M. 

(1)  Paper,  "Transformers  and  Power  Transmission."  by 
Mr.  Ft.  H.  Rudd.  (2)  Paper,  "Railway  Loads  for  Central 
Stations,"  by  Mr.  E.  P.  Dillon.  (3)  Report  of  committee 
mi  award  of  Doherty  gold  medal,  by  Mr.  W.  F.  Wells. 
(4)  Report  of  committee  on  memorials,  by  Mr.  T.  C.  Mar- 
tin. (5)  Report  of  committee  on  constitutional  amend- 
ments, by  Mr.  Frank  W.  Frueauff.  (6)  Vote  on  constitu- 
tional amendments.  (7)  Report  of  committee  on  resolu- 
tions. (8)  Report  of  nominating  committee,  (g)  Election 
of  officers. 

TRANSMISSION    SESSIONS 
Wednesday,  June  4,  10  A,  M. 

(1)  Address  of  chairman  of  section,  by  Mr.  W.  X. 
Ryerson.  (2)  Report  of  committee  on  membership,  by  Mr. 
R.  J.  McClelland.  (3)  Report  of  committee  on  progress. 
by  Mr.  T.  C.  Martin.  (4)  Report  on  turbines,  by  Mr. 
J.  F.  Vaughan.  (5)  Paper,  "The  New  Type  of  Thrust 
Bearing,"  by  Mr.  Albert  Kingsbury. 

Thursday,  June  5,  2:30  P.  M. 

( 1)  Paper,  "Poles  and  Pole  Preservation,"  by  Mr.  R.  A. 
Griffin.  (2)  Paper,  "Lightning  Arresters,"  by  Mr.  E.  E.  F. 
Creighton.  (3)  Paper,  "Developments  in  Protective  Appa- 
ratus," by  Mr.  J.  N.  Mahoney.  (4)  Lecture,  "The  System 
of  the  Mississippi  River  Power  Company,"  bv  Mr.  Hugh 
L.  Cooper. 

Friday,  June  6.  10  A.  M. 

(1)  Report  of  committee  on  receiving  apparatus,  by  Mr. 
M.  R.  Bump.  (2)  Report  of  committee  on  distributing 
lines,  by  Mr.  P.  M.  Downing.     (3)  Report  of  committee  on 
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operation  of  water-power  systems,  by  Mr.  D.  B.  Rushmore. 
(4)  Paper,  "Factors  Producing  Reliability  in  the  Suspen- 
sion Insulator,"  by  Mr.  A.  O.  Austin.  (5)  Paper,  Trans- 
mission-Line Construction,"  by  Mr.  K.  D.  Coombs.  (6)  Ad 
dress,  "Investigation  of  Life  Hazard  of  High-'P 
Lines  by  the  United  States  Bureau  of  Standard 
S.  W.  Stratton.     (y)   Flection  of  officers.  ' 

1  uMMERCIAL  SESSIONS 
1  1      nay,  June  3,  2:30  1'.  M. 

(1)  Address  of  chairman  of  the  section,  by  Mr.  Edward 
W.  Lloyd.  (2)  Report  of  finance  committee,  by  Mr.  T.  I. 
Jones.  (3)  Report  of  membership  committee,  by  Mr.  J.  F. 
Becker.  (4)  Report  of  publications  committee,  by  Mr. 
Douglass  Burnett.  (5)  Address,  "How  to  Protect  Bu 
from  Disturbance  Caused  by  Pa  lii  i  Mi  David  R 
Forgan.  (6)  Report  of  "Electric  Salesmen's  Handbook" 
committee,  by  Mr.  E.  L.  Callahan. 

Wednesday,  June  4,  10  A.  M. 

(1)    Report  of  committee   on   education  of  salesmen,   by 
Mr    George   Williams.      (2)    Report  of  committee  on  elec- 
trical merchandising,  by  Mr.    I.   I.  Junes.     (31    Report  of 
advertising  committee,  by  Mr.  J.  Robert  Crouse.    I  p  ' 
"Advertising    for  a    Small   Central   .  Mr.   X.    II. 

Boynton, 

Thursday,  June  5.  to  A.  \i. 

(1)    Reports    df    "electricity    on    the    farm"    ci 
(a  I    Eastern  States,  by  Mr.  John  C.   Parker;   (b)   Middle 
Slates,  by  Mr.  <  .  W  .  Pen]  tell ;  (<  >  V\  1    ti 

Stanley  v.  Walton.    (2)  Report  ol  iring  oi 

existing  buildings,  by  Mr.  Robert  S.  Hale 
I {,  Jl      1  I'.  M 

1  1  1  Reporl  ui  committet  on  ice  and  refrigei  ition,  bj  Mr. 
George  li.   [ones.     (2)  Report  of  short  cuts 

cuting  customi  rs'  orders,  by  I  lolberton. 

(3 1    Repoi t  of  committet    on  1  ating,   bj    Mr     S. 

Morgan   Bushnell.     (4)    Reporl   oi 

(  5  )    I'.li  i  I  Mm   ul    (it'licers. 

ACCOUNTING  SI  SSIONS 

["UESDAY,    1 1   m      ;      !     |(      P.    M 

(1)  Report  of  committee  on  uniform  system  of  accounts, 
bj   Mr.  E.  I.  Bowers,     (2)   Paper,  "Accounting  School  and 

1 1  E  mplo]  ees,"  by  Mr.   \.  I  .  1  Inline.    |  3  |  Paper, 

"Method  "i    Keeping   Prepaid  and    Vccruei  ,"  b) 

M r.  Fi  anklj  n  I  lc\  det  ki      (4)  Paper,  "<  if) 
i'.li    Appliances :    rheii   1  fees,  Econo  ."  by 

M  r.  1 1 .  I     Lohmi 

Wednesday,  June  4,    to    \.   M 

(1)  Report  of  sub-committee  on  a  teni   I 
ui  accounts,  including  balanct    sheet  and  ounts, 

by  Mr.  John  I  ..  Bailej      I  1 1   Paper,  "I  lam  reighl 

Bills,"  by  Mr,   Vlbei  1  v.  Scotl     I  3  1  I 
Replacement  oi  Plant  Retired  from  Service,"  bj   Mr.  1  rank 
A.  Birch 

Thursday     ft  to    V   M. 

1  1  "i    Report  "i  sub-committei      n   statistics  and  forms,  b) 
Messrs.  C.  L.  t lampbell  and  H.  Spoehrei  ; ' 

ligations  of  the  Bookkeeping  1  >ep  11  tment  to  th< 
Department,"  bj   Mr,  H,  Patterson      (3)   Paper,  "Handling 
ni    Bond  l  oupons,"  bj    Mr.  W.    I.   Kehl. 


I  hi  legation  will  leave  on  the  "golden 

popp)  'I 3.  at 

8  a.   111.,   reaching  Oakland   at  8:30,   Sacramen- 

m  the  latter 
to  Salt  Lake  City  will  be  mad' 
train  arriving  thei  a.  m.  and  leaving  at  3  ; 

on  the  return   trip  to  Ogden.      The  tram  I  igden 

imaha  at  4  p.  m.,  It 
p.  m.  May  31   and  arriving  . 

June   i,  at   ii:i«  nd-trip  ticket  on  the   "golden 

poppy"  special    No.  2   from  all  poii  San   Fran- 

cisco and    I  'ill   be 

$72.50.     Portland  '  this  rate. 

icagO  and   return   the  rate  wi 
In  addition  to  the  scenic  ft  at 

,r 

-.   including  games,  music  an 
Car    parties    from    Southern    California    and    the    Pacific 
Northwest  rmed  and  it  is  planned  to  have  the 

ram   on    M 
i  al  l  >akl  ind   Piet 
the    train    either    at    San    Fra  Mr. 

I  .    B.    3tt  mg       I    the  Jourtt  1  •  ran- 

\\  estern  ti 
mittee. 
An   outlin 

part  in  ■.  and    "purple"    specials. 

The  "magnol  from    Atlanta,    1  I    first 

luled    i"    lea  m.    on   June    1.    arriving  at 

igo  9  a.  m.  on  Junt  by  the 

Southi  v    E.    I 

auspices  this  train  is  being  run,  to  h;    •  it  rminal 

Statu. 11.     Ul  rdav.   Ma\ 

at  1  hicago  at       p.  m    on  June  1. 

The   "purple"    special,   which   was   timed   !••   li 

Louis,  at   i"  p.  m.  on  June   1,  arriving  al 

on  account  of  the  numerous  requests  from  the 

and   around   St.    Louis.      It   will  depart    from   St    Louis  at  0 

a.  m.  on  Monday,  June  2,  arriving  at  Chicago  5  p.  m.  on  the 

day.     It  was  thought  1  1  run  the  train  dur- 

ing the  daytime  rather  than  at  night  in  order  to  afford  the 

ates  a  chance  to  become  acq;:  'ttc. 


Specials  to  Iho   N.  E.  I..  A.   Convention 

Arrangements  have  been  perfected  for  carrying  the 
delegates  to  the  convention  of  the  National  Electric  I  ight 
Association  in  Chicago,  June  2,  3,  1.  5  and  6,  The  comfort 
and  convenience  of  the  delegates  have  been  considered, 
and  the  result   promises  to  be  an  even  |  ess,  in 

point  ni  equipim  ind  accommodations,  than  was 

attained  last  year. 


Local  Committees  tor  Chicago  Convention 

The  general  entertainment  and  convention  committee  for 
orthcoming  1 
trie    I  S  imuel 

[nsull,  chairman  ;  Messi 

W.   Low,  G.   II.    Mkm.   B.    I.   Arnold.   I'm.  F.  J. 

L.  A.  1 

B.  Fosti  r    ind  I  the 

commitl 
Sub 

I'm. nice — Mr.  John    F. 

Sunn] 

chairman    ( 

Sunny,  '  irtin 

J.    [nsull,    ! 

Frederick    -  Mr.  H. 

E.     Nil 

3.   II    R.  Hi 
Pinckard, 
chri-t. 
Tran-; 

age  Batti  1  • 
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G.  Learned,  S.  P.  Wells,  Jr.,  Taliaferro  Milton  and  R.  E.  S. 
Geare.  Local  Industries — H.  L.  Monroe,  chairman,  Gen- 
eral Electric  Company;  Messrs.  C.  W.  Regester,  F.  Von 
Schlegell,  F.  A.  Ketcham,  W.  T.  Dean,  W.  L.  Abbott, 
Julian  Roe,  T.  C.  Ringgold,  E.  E.  Witherby,  Perry  R.  Boole 
and  Herbert  I.  Markham. 


Work  of  the  Chicago  Central  Station  Institute 

Although  the  Chicago  Central  Station  Institute  has  re- 
ceived more  than  500  applications  for  entrance  to  its 
courses,  the  high  standard  of  fitness  required  of  matricu- 
lants has  limited  its  present  enrolment  to  sixteen,  half  of 
whom  are  college  men,  said  Mr.  F.  R.  Jenkins,  secretary 
and  instructor  in  charge  of  the  Institute,  in  discussing  the 
school's  aims  and  plans  before  the  Chicago  Jovian  Lunch 
Club  on  May  12.  By  Aug.  1  the  number  will  have  been 
increased  to  about  forty,  later  adding  ten  others  and  making 
up  the  full  quota  of  fifty. 

Enrolment  of  technical-school  graduates  has  been  per- 
sonally solicited,  particularly  those  with  commercial  apti- 
tude or  tastes.  Of  the  colleges  represented  in  the  new 
class  which  will  enter  at  the  end  of  the  July  vacation, 
Purdue  University  leads  with  seven  1913  graduates  who 
have  signified  their  intention  of  taking  the  course.  Ad- 
mission is  not  restricted  to  college  men,  of  course,  but 
high  standards  of  general  fitness  for  central-station  sales 
work  are  imposed,  regardless  of  whether  the  candidate  is 
a  graduate  or  not.  Students  may  enter  the  eleven-month 
course  at  the  beginning  of  any  month  except  July,  which 
is  the  vacation  period.  While  those  who  complete  the  In- 
stitute work  with  good  records  are  practically  assured  of 
positions  in  the  companies  which  defray  the  cost  of  the 
school,  no  contracts  are  required  of  the  men  debarring 
them  from  taking  any  other  position  they  desire  upon 
graduation.  A  preliminary  account  of  the  plans  for  the 
Central  Station  Institute  was  given  on  page  334  of  the 
Electrical  Jf'orld  of  Feb.  15,  1913. 


National  City  Planning  Conference  in  Chicago 

The  fifth  National  Conference  on  City  Planning  was  held 
May  5,  6  and  7  at  the  Hotel  La  Salle  in  Chicago.  Printed 
papers  dealing  with  civic  improvements  which  have  received 
the  attention  of  cities  in  general  were  distributed  to  those 
present  and  discussed  at  the  different  sessions.  The  presid- 
ing officers  at  each  session  were  men  who  have  taken  an 
active  interest  in  the  subjects  under  consideration  at  their 
respective  sessions.  Mr.  Frederick  Law  Olmsted,  chair- 
man of  the  executive  committee,  submitted  an  outline  of  a 
program  which  would  serve  as  a  guide  in  advancing  the 
city  planning  movement.  The  hope  was  expressed  that  the 
conference  would  be  instrumental  in  forming  a  well- 
organized  staff  of  city  employees,  the  duty  of  which  would 
be  to  record,  index  and  interpret  the  various  changing 
city  plans. 

Among  the  papers  discussed  at  the  conference  were: 
"The  City  Scientific,"  by  Mr.  George  B.  Ford,  of  New 
York  City ;  "A  Survey  of  the  Legal  Status  of  a  Specific 
City  in  Relation  to  City  Planning,"  by  Mr.  Edward  M.  Bas- 
sett.  of  New  York  City;  "Organization  and  Functions  of 
a  City  Planning  Committee,"  by  Mr.  William  A.  Magee,  of 
Pittsburgh;  "Some  Phases  of  City  Planning  with  Reference 
to  the  Plan  of  Chicago,"  by  Mr.  Edward  H.  Bennett,  of 
Chicago ;  "Planning  Improved  Means  for  Circulation  of 
Passengers  and  Freight,"  by  Mr.  Milo  R.  Maltbie,  of  New 
York  City  :  "A  Survey  of  European  Town  Planning  with 
Special  Reference  to  Cost  Distribution,"  by  Dr.  Werner 
Hegemann,  of  Berlin,  Germany;  "The  Actual  Distribution 
of  the  Cost  of  Kansas  City  Parks  and  Boulevards."  by  Mr. 
George  E.  Kessler,  of  St.  Louis. 

Mr.   Ford's  paper  emphasized  the  need  for  securing  data 


on  the  transportation  facilities  to  ascertain  whether  they 
meet  the  needs  of  traffic  conditions. 

Mr.  Magee  said  in  his  paper  that  the  planning  commis- 
sion should  be  empowered  to  suggest  to,  consult  with  and 
advise  corporate  managers  in  regard  to  their  improvements. 
"The  municipality  is  handicapped  in  dealing  with  corpora- 
tions generally  by  the  lack  of  an  appropriate  administrative 
organ."  An  official  representing  the  city  under  the  guid- 
ance of  the  planning  commission,  it  is  believed,  would  be  an 
invaluable  agent  on  occasions  where  matters  regarding  pub- 
lic utilities  are  discussed. 

Mr.  Bennett's  paper  presented  some  of  the  aspects  em- 
bodied in  the  Chicago  plan.  There  was  proposed  a  method 
of  alleviating  the  congested  conditions  in  transportation 
which  would  provide  for  considerable  future  growth  in 
population.  Steam  railroads  have  established  yards  in  the 
heart  of  Chicago,  thereby  injuring  the  esthetic  aspect  of  the 
city.  In  several  instances  warehouses  have  been  built  over 
the  tracks,  but  the  establishment  of  totally  covered  railway 
lines  can  be  accomplished  best,  it  was  stated,  with  the  advent 
of  electrification.  With  a  proper  street  system,  which  is 
considered  by  Mr.  Bennett  the  most  important  subject  in 
the  field  of  the  planning  commissions,  should  come  rules 
governing  the  laying  of  underground  conduits  for  elec- 
tricity, telephones,  telegraphs,  etc. 

The  method  of  apportioning  the  construction  charges  of 
new  rapid-transit  systems  in  New  York  City  between  the 
companies  operating  the  cars  and  the  city,  which  builds  and 
owns  the  lines,  was  discussed  in  Mr.  Bassett's  paper. 

The  value  of  straight  streets  as  an  aid  toward  improving 
rapid-transit  facilities  was  discussed  in  Mr.  Maltbie's 
paper.  The  demand  for  transportation  increases  as  the 
height  of  the  buildings  increases.  Considerable  care  should 
be  taken  in  locating  suburban  and  urban  stations  so  as  to 
afford  convenient  means  of  connection  with  other  trans- 
portation facilities.  In  order  that  rapid-transit  subways 
may  pay,  the  cars  have  to  be  crowded  to  their  limit,  as  the 
fixed  charges  on  subway  structures  are  extremely  high.  In 
the  case  of  a  rapid  transit  subway  extension  in'  New  York 
City,  the  rate  of  increase  in  the  value  of  property  in  its 
vicinity  is  so  much  above  the  normal  rate  that  the  total 
construction  could  have  been  paid  for  in  six  years  with  the 
money  representing  the  increase  in  value  of  the  land.  Mr. 
Maltbie  suggested  utilizing  the  cars  after  midnight  and  up 
till  morning  transporting  food  supplies  into  the  city  from 
outlying  districts  as  a  means  toward  cutting  down  living  ex- 
penses. In  conclusion  Mr.  Maltbie  stated  that  the  city 
should  not  only  control  the  first  schemes  of  development  of 
a  corporation,  but  should  have  a  body  which  would  keep  the 
varied  interests  in  harmony. 

The  street-railway  situation  in  San  Francisco  was  ex- 
plained by  Mr.  Bion  J.  Arnold,  of  Chicago.  The  munici- 
pality is  using  its  own  street-railway  lines  to  obtain  results 
from  the  privately  owned  system. 


The  Society  for  Electrical  Development 

The  annual  meeting  of  the  Society  for  Electrical  De- 
velopment was  called  in  New  York  on  May  13  and  ad- 
journed to  reconvene  in  Chicago  on  May  31  at  the  Hotel 
Sherman,  for  the  greater  convenience  of  the  members  of 
the  society  who  will  attend  the  annual  convention  of  the 
National  Electric  Light  Association  and  for  the  con- 
venience of  those  members  of  the  National  Electric  Light 
Association  from  the  West  who  otherwise  would  have 
found  it  difficult  to  come  East  on  two  occasions. 

At  the  meeting  of  the  board  of  directors  an  enormous 
amount  of  preparatory  work  was  done  to  put  everything 
in  readiness  for  the  meeting  on  May  31.  The  financial 
statement  showed  that  an  amount  considerably  in  excess 
of  $100,000  has  already  been  pledged  to  assist  in  carrying 
nut  the  work  of  the  society  when  the  active  work  shall  be 
started,  after  minimum  subscriptions  have  been  made  to  the 
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amount  of  $200,000.  There  is  still  on  hand  in  cash  from 
(h<-  advance  subscriptions  made  by  the  board  of  directors 
<ii  the  society  a  sufficient  amount  to  complete  the  neces- 
sary organization  work,  and  the  committee  approved  of  an 
additional  expenditure  to  publish  a  booklet  covering  the 
history  of  the  society,  together  with  the  completi  • 
of  the  contemplated  work,  by-laws,  etc. 

The  committee  approved  the  engaging  of  an  editorial  or 
publicity  man  to  begin  collecting  material  and  in  the  1 
time  be  of  assistance  to  the  present  staff  in  membership 
extension  and  other  work.  Mr.  Stephen  L.  Coles,  formerly 
managing  editor  oi  thi  I  l  ■  trical  Review,  will  be  affiliated 
with  the  society  in  this  position, 

The   board   approved   the    report   of  the   committei 
pi  hi  ,  which  met  on  Ma)  (1  and  from   1  "i  i  ideas 

ami  suggestions  drew  up  a  definite,  concrete  plan    for   the 
active  work  of  the  society,  as  noted  on  page  969  ol 
issue  for  May  10.    The  general  aims  of  the  society  all 
have  the  approval  of  the  public  policy  committee  and  execu- 
tive committee  of  the  National  Electric  Ligh 

as   well   as  the  approval  of  the   Nat al 

Jobbers'  Association,  the   National    Electrical   1  ontractors' 
Association  and  a  number  of  the  represes  trical 

111,11111  Eacturers. 

The  slogan  selected  Eor  tl iel  namely,  "Mo  it  elec- 
trically," was  submitted  separately  In  Mr.  J,  A.  I'.ufk,  New 
York;  Mr.  E.  B,  h'eatherstou.  .  San  Jos,'-.  1  al.;  Mr.  Max 
Lowenthal,    New    York ;    Mr.    ( '.    B.    Briggers,    St.    I 


\ 


TRADE   MARK    OF    SOCIETY    FOR    ELECTRICAL    DEVELOPMENT 

Al"..  and  Mr.  K.  Thornberg,  l  \im    M  1         Herewith 
produced  the  trade-mark  selected,  which  was  submitted  by 

Mr.    Philip    Dodd,    secretary    of    the    - t\.       I  h.     pi 

$100   which    was   offered    for   a   trademark    has    been    added 

by   Mr.   Dodd  to  the  $100  offered   for  a  slogan,  and 
will  he  divided  among  the  five  successful  slogan  contest- 
111 
Mr.  Charles  E.  Brown,  oi  tie   '  enti  il  Eli  npany, 

Chicago,    was    eleeted    a    director   to    take    the    place   of    Mr, 
R,    Y.    Scudder,    deceased,    and    Mr.    John    R,    1 '.allow. 

Washington,   I'.  ('..  was  elected  director  in  place  of  Mr 
I '.  N,  Thorpe,  resigned. 


Oklahoma  Utilities  Convention 

The  sec 1  annual  convention  o!  tie'  Gas,   Electric  and 

Street  Railway  Association  of  Oklahoma  was  held  in  the 
Skirvin  Motel.  Oklahoma  City,  on  \l  n  6,  ind  8.  The 
delegates  were  welcomed  to  the  city  by  Mayor  1  Irani 
annual  address  of  the  retiring  president  was  deliver* 
Mr.  F.  W.  Caldwell,  oi  the  Shawnee  Gas  8  1  lectric  Com- 
pany.  \  papet  in  Mr.  \Y.  I'.  Dayton,  of  the  Southwest 
1  d  Electric  Company,  mi  "1  ightning  Arresters"  closed 

the  fust  session. 

Presidi  n  1  's    Address 
President  Caldwell  stated  that  during  the  year  Oklahoma 

has  passed  through  an  economic  crisis,  but  that  the  uni- 
versal feeling  is  one  of  optimism  ami  that  in  view  oi  the 
abundant  crops  promised,  the  outlook  is  very  cheerful,  lie 
advocated  affiliation  with  other  organizations,  both  local 
and  national,  and  favored  the  selection  of  an  official  publi- 
cation to  help  the  members  kei  ei  touch  with  each 
other.  Finally  he  urged  the  advisability  oi  cultivating  the 
u  ill  of  the  public  at  largi  d  that  court.  - 


the  public  should  be  demanded  of  all  employees  of  service 
companies  at  all  times. 

Lightning  Arresters 
Four  main  types  of  lightning  arresters  were  described 
in  detail  by  Mr.  Clayton.  In  the  compression-chamber 
multi-gap  arrester  the  gaps  are  inclosed  in  an  air-tight 
chamber,  and  when  the  discharge  takes  place  the  gases 
that  are  formed  in  the  gaps  are  compressed,  which  aids 
the  rectifying  action  in  promptly  extinguishing  the  arc. 
With  the  graded-shunt  multi-gap  arrester  the  temperature 
of   the   are  low   boiling 

point    for    tii.-   cylinders   and    hy    limiting    the    value   of   the 
current    h\  employing 

6600  1    the   aluminum-i  rs  are   best 

ited,     I  lorn  gaps  of  various  typ<  -  are  u»  ful  1  1 

high  voltages  and  may   also  he  used  t..  advantage  at  times 

inection  with  arresters  of  the  aluminum-cell  type.     In 

For  further  co-operation 

and    the    design.- 

•ahle   the   latter  to  cope   successfully 

i'.  ith  im  1  ..in. Is  ..11  such  apparatus. 

In  the  afternoon  two  papers  were  presented)  and  a  trip 
was  made   to  the   power   plant,  substation  and   r 
of  the  Oklahoma   Railway  Company.     Supper 

by  the  El  R  pany. 

Rah  ri 

In  a   paper  on   "Railroads   and  the   Safety    hirst 
mem"    Mr    Georgi     I.    Kno>  Oklahoma   Railway 

Company,    gave    a    brief    outline    of    the    growth    of    the 
ivement  in  the   United   States,  with  par- 
ticular referenci    t"  tin    pan  played  by  the  railways  in  its 
development.    The  author  -aid  that  the  analysis 
had    in  lusivelj    that    about    8jj  f    tbe 

ents   occurring    under    the    old    conditions, 
'.nt   had  he.n  inaugurated,  were  due  to  the  can 
ins-   or  negligenci  jured.     The  operating 

panies   were   nevertheli  adder   the   whole 

responsibility   and   in   self-protection   they  were   forced  to 
attack  the  problem  from  thi    educational  standpoint  and  try 

public,  as  well  as  their  own  employees,  to 
means  for  avoiding  accidt  nl 

ducing  the  number  men 

tinned.      file  author  s:ii,l  that  while  much  has  actual  1) 
accomplished,  comparative!)    only  a  star 
and    that    there    is    need     lor    persistently     instructing    the 
public  concerning  the  necessity    for  caution,     flu-  in 

1    from   this 
■  aign   has   been    not   only    humanitarian   but 
largeh   financial  in  a  reduction  of  the  drain  from  dan 
nit  of  preventable  accidents.     Mr. 
1,  during  the  »f  help  and 

had  been  received   Tom  the  public,  and 
ticularly    from    thi  n    promoting    the 

safet)  movement. 

I  .wit 
Mr.   I.  W.  Tabb,   fr.,  of  the  I  Jeneral  I 
made  his  paper  on  the  advantages  of  full--. 
incandescent  lamps  an  appea 

in   connection    with    th.  imps. 

I  lis  main  point   was   that   nol 
era t  ion,  the  centi 

msumer  failii  he  most  ffluminati  1 

for  his  1  tag*  operation  is  the 

fact    that    centra'  •  out   of   true 

quickly.    He  said  that  tl  e  calibrated  • 

\ 
for  best  servici   I     thi  1    advocated  the  n 

it  the 
sockets,  and  furni 
lamps  to  -mi  theit 
given  in  con  :lusii  n    tl 
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the  central  station  by  the  elimination  of  under-voltage  burn- 
ing, and  the  other  showing  the  gain  to  the  customer  in 
candle-power  by  the  same  process. 

Single-Phase  Motors 

Single-phase  motors,  especially  in  the  smaller  sizes,  were 
held  by  Mr.  F.  Johnson,  of  the  Wagner  Electric  Manufac- 
turing Company,  to  offer  to  the  central-station  man  a  solu- 
tion of  the  problem  of  the  small  power  user.  The  subject 
was  treated  from  two  standpoints:  (1)  minimum  tangible 
and  intangible  investment,  and  (2)  effect  on  present  in- 
vestment. The  former  was  covered  in  a  novel  manner  by  a 
series  of  questions  and  answers,  with  accompanying  curves 
bringing  out  graphically  the  superiority  of  the  single-phase 
motor.  As  to  the  latter  point  figures  were  given  to  show 
that  the  line  disturbance  produced  by  the  starting  of  single- 
phase  motors  is  materially  less  than  for  polyphase  machines. 
It  was  also  claimed  by  the  author  that  a  higher  power- 
factor  results  from  the  use  of  single-phase  motors  and 
that  this  means  a  big  saving.  The  paper  closed  with  a 
short  explanation  of  the  operating  characteristics  of  the 
unity-power-factor  motor. 

In  the  discussion  of  the  paper  a  number  of  the  delegates 
were  inclined  to  disagree  with  Mr.  Johnson  as  to  the  su- 
periority of  the  single-phase  motor  and  as  to  the  extent 
to  which  it  would  be  advisable  to  attempt  to  regulate  the 
types  of  motors  used  by  customers.  One  central-station 
man  put  the  matter  succinctly  when  he  said  that  he  was 
after  the  business  and  was  willing  to  let  the  customer  decide 
as  to  his  own  type  of  motor. 

Compensation  of  Utility  Companies 

Concerning  the  perpetual  disagreement  between  the  op- 
erators of  public  utilities  and  the  regulating  commissions. 
Mr.  W.  J.  Dibbens,  of  the  Guthrie  Gas  Light  &  Improve- 
ment Company,  offered  the  following  suggestions  whereby 
the  operators  may  obtain  a  fairer  and  more  impartial  con- 
sideration of  their  position  by  the  public  and  the  rate- 
making  bodies :  ( 1 )  Efforts  should  be  made  to  keep  the 
public  in  close  touch  with  the  affairs  of  the  companies,  by 
persistent  publicity  work  and  by  fair  treatment  of  com- 
plaints. (2)  The  facts  of  the  companies'  burdens  and  ex- 
penses should  be  presented  in  full  before  the  rate-making 
bodies  and  an  appeal  made  for  adequate  rates. 
Electricity  and  Irrigation 

A  very  broad  article  was  read  by  Prof.  H.  B.  Dwight, 
of  the  University  of  Oklahoma,  on  the  agricultural  situation 
in  that  State  at  the  present  time.  He  treated  particularly 
of  the  need  for  artificial  irrigation  and  the  best  methods  for 
obtaining  it.  Certain  sections  of  the  State,  he  said,  are 
particularly  adapted  to  the  use  of  the  gravity  system,  but 
the  greater  portion  of  the  farming  land  is  so  situated  that 
irrigation  by  pumping  would  be  most  advantageous.  The 
possible  methods  of  pumping  and  the  limitations  of  each 
were  brought  out  in  detail  and  a  strong  appeal  was  made 
to  the  central  stations  to  co-operate  in  the  promotion  of 
more  intensive  and  scientific  farming.  The  author  claimed 
that  the  extension  of  service  lines  to  render  electrical 
energy  available  for  the  farmers'  use  would  be  repaid  not 
only  by  the  sale  of  energy  for  pumping  but  also  by  its  ex- 
tensive use  for  numerous  electrically  operated  devices. 
Oil-Engine   Operation 

Some  data  were  given  in  a  paper  by  Mr.  J.  W.  Dawley, 
of  the  Hugo  Ice  &  Light  Company,  on  the  operating  char- 
acteristics and  cost  of  a  small  oil  engine  of  the  Diesel 
type.  The  engine  in  question  was  of  225-hp  rating  and 
was  directly  connected  to  a  200-kva  generator.  It  was 
installed  in  November,  191 1,  and  had  been  in  operation 
continuously,  except  on  Sundays,  since  that  date.  While 
exact  figures  were  not  available,  it  was  estimated  that  the 
fuel  cost  was  from  2.5  mills  to  3  mills  per  kw-hr.  The 
consumption  of  lubricating  oil  was  about  the  same  as  for  a 
steam  unit  of  the  same  size;  that  is,  approximately  2  gal. 


per  twenty-four  hours,  at  an  expense  of  28  cents  per  gal. 
About  5  gal.  of  water  per  hp-hour  were  used  in  the  crank 
case  with  the  oil  and  about  5000  gal.  of  cooling  water  per 
day  were  required.  Repairs  had  cost  up  to  that  time 
$158.33  and  the  amount  of  attendance  required  was  small. 

Operation  of  a  Gas  Plant 
The  problems  facing  the  operators  of  a  natural-gas  plant 
in  a  growing  Western  city  were  ably  covered  by  Mr.  W.  H. 
Bagley,  of  the  Osage  &  Oklahoma  Company. 

Liability  Insurance 

Mr.  Frank  H.  Ellis,  of  the  Kansas  Employers'  Inter-In- 
surance Exchange  and  Illinois  Indemnity  Exchange,  read  a 
comprehensive  paper  on  the  subject  of  liability  insurance. 
The  trouble  with  the  prevailing  insurance  system  in  this 
country,  he  said,  is  that  the  insurance  companies  have  not 
been  forced  to  keep  step  with  modern  business  methods. 
The  indifference  and  ignorance  of  the  insuring  public  as 
to  what  is  going  on  in  the  insurance  field  are  directly  re- 
sponsible for  this  state  of  affairs.  That  excessive  rates  are 
charged  for  insurance  generally  is  due  to  the  fact  that  the 
agents  practically  control  the  situation  and  can  demand 
exorbitant  commissions,  which  of  course  come  out  of  the 
policy-holder  in  the  long  run.  The  only  hope  of  reducing 
the  cost  of  insurance  lies  in  establishing  a  system  whereby 
the  money  spent  for  insurance  is  used  for  insurance.  This 
relief  may  be  obtained  in  one  of  three  ways — self-insurance, 
state  insurance  or  reciprocal  or  mutual  insurance.  There 
are  very  few  concerns  so  situated  that  they  are  safe  in  at- 
tempting the  first  plan.  State  insurance  is  open  to  a  number 
of  objections,  among  which  might  be  mentioned  the  likeli- 
hood of  dishonesty  in  its  administration  and  the  flavor  of 
paternalism  which  is  apt  to  attach  to  it.  In  the  mutual 
form  there  is  a  defect  that  may  cause  trouble  in  that  un- 
limited-partnership liability  is  incurred  by  the  insurers. 
Public-Utility  Legislation 

A  lengthy  and  impartial  treatment  of  legislation  affecting 
public  utilities  was  given  by  Prof.  H.  V.  Bozell,  of  the 
University  of  Oklahoma.  In  his  paper  he  presented  some 
of  the  basic  ideas  of  legislation  in  general,  the  power  of 
the  State  to  legislate  in  connection  with  the  business  of 
public  utilities,  the  causes  of  some  of  the  recent  legislation, 
the  general  class  of  legislation  resulting  from  these  causes, 
subsequent  effects  upon  the  utilities  and  the  proper  attitude 
of  the  utilities  regarding  this  legislation  in  order  to  con- 
serve their  own  best  interests.  The  author  was  inclined  to 
believe  that  the  gross  abuse  of  privileges  by  a  small  number 
of  monopolistic  utilities  during  the  early  days  was  re- 
sponsible for  the  passing  of  drastic  laws  which  proved  a 
burden  to  those  utilities  which  had  aimed  to  be  fair.  The 
author  pointed  out  that  the  present  tendency  to  place  the 
regulation  of  utilities  in  the  hands  of  commissions  is  cor- 
rect in  theory  provided  sufficient  authority  is  given  to 
such  bodies  to  allow  of  their  protecting  the  interests  of  the 
utilities  as  well  as  those  of  the  community.  He  claimed 
that  where  privately  owned  utilities  are  subject  to  state 
regulation  by  commission  municipally  owned  utilities  should 
be  subject  to  the  same  control. 

.  Officers 

A  single  session  was  held  on  May  S.  During  the  annual 
business  meeting  an  amendment  to  the  constitution  was 
made  providing  for  company  membership  instead  of  indi- 
vidual membership  as  formerly,  a  class  being  reserved,  how- 
ever, for  individual  members.  The  election  of  officers  for 
the  ensuing  year  resulted  as  follows :  President,  Mr.  F.  E. 
Bowman,  manager  of  the  Ada  Electric  &  Gas  Company. 
Ada,  Okla. ;  vice-presidents,  Messrs.  Lincoln  Beerbaum  and 
George  W.  Knox ;  secretary-treasurer.  Prof.  H.  V.  Bozell, 
director  of  the  School  of  Electrical  Engineering,  University 
of  Oklahoma,  Norman,  Okla.;  directors,  Messrs.  F.  E. 
Bowman,  H.  S.  Cooper.  W.  H.  Bagley  and  R.  D.  Long. 
The  registration  at  the  convention  numbered  125. 


May  17,  1913 


lil.KCTRICAL     WORLD 


Convention    of    Arkansas     Association    of     Public- 
Utility  Operators 

The  sixth  annual  convention  of  the  Arkansas  Association 
o1    Public  Utility  Operato  eld  at  Little  Rock,  Ark., 

May  5  to  7,  inclusive.  Owing  to  the  late  arrival  of  a  num- 
bei  "i  tli-  membei  ,  the  first  session  was  not  held  until 
Monday  afternoon.  In  the  absence  of  Pn  sident  J.  \\ .  Mc- 
Lendon,  who  has  left  the  State,  Second  Vice-president  J. 
I  .  Christie,  ol  Jonesboro,  presided,  Following  an  address 
of  welcome  by  Mayor  C.  E.    I  ittle  Rock  and  re- 

plies by  several  members,  Acting  President  Christie  ad- 
dressed the  association  concerning  matter-,  of  mutual 
interest. 

Electric   Lighi    Accoi       inc  ed  to  5  mall 

I      PAN!  ES 

In  a  paper  with   the  above  title  prepared  by   Mr.   R.   B. 
the  Pine  Blufl  <  orporation,  only  such  subjects 
as  would  interest  the  small  company  with  a  gl  0 
of  $25,000  per  annum  or  lea  The  classi- 

fication adopted  by  the  National  1  lectric  Light  Association 
for  the  purpose  of  obtaining  a  uniform  ounl 

trie-light  companies  was  discussed,  althouj 
company  with  which  the  author  is  connected  adopted  the 

classification  of  the   [nterstati    1  or 1  ion   in 

preference  to  thai  adopted  bj  thi    '     1     IV    'The  operat- 
ing accounts  as  specified  in  the  X.  I  .   1 
were   lirst  outlined,  account   being   taken   of  only  such  as 
applied  to  a  steam  station,  and  the  general  items  which  fall 
under  the  various  groups  were  enumerated, 

Discussion 

In  the  discussion  which   followed  considerabli 
was  made  to  the   author's  mention   of   thi  lity  of 

adopting  the  Interstate  Commerce  Commission's  form  of 
accounting  in  preference  to  that  recommended  by  the  Na- 
tional Electric  Light  Association 

that    the    present    tendency    of    merging    puhlic-utilil_\ 

eriies  would  result  in  federal  supervision.  Others  con- 
i'  nded  that  it  would  be  well  to  adopt  the  1  form 

of  accounting   because   stair   commissions   would   dei 
some  standard   method  and   no  doubt   specify   the    - 
already  adopted  bj   the  [nterstati    Commerce  Commission. 
The  discussion  then  turned  to  the  propei  of  ac- 

counting  for  going  value.  Mr.  W.  L.  Wood.  Jr.,  of  the 
Texarkana  Ga  8  Electric  '  ompany,  said  the  important 
item  of  "going  concern"  value  received  too  littl 
tion,  particularly  with  small  companies.  A  careful  record 
should  I"'  kepi  of  all  item  chargeable  to  this  account  so 
thai   it   would  enter  into  rati  1      and  valuations. 

lie  said  further  thai  many  operators  of  small  plants  di 
ip] ate  thai  the)   are  entitled  to  this  additional  value. 

Operation   of  Smali    Centrai    Stations 

lo  operate  a  small  station  and  gel  results  is  one  of  the 
biggest  things  a  man  can  undertake,  according  to  Mr.  W. 
II.  Walkup,  of  the  Batesville  Water  &  I  ight  ('ompany.  It 
is  not  always  the  station  equipped  ii  lodern  man 

ner  thai  "makes  go  1  e  such  a  station  may  I" 

capitalized  or  badl)  managed.    Sometimes  it  is  an  old  plant 

with   small   indebtedness   and   good   management    which   pays 

the  largest  dividends  in  mone)    and  has  the  good-will  of 

its  customers,  all  of  whom  expeel  [ l  inable 

rates  and  courteou    treatment.     Vs  the  nei  entials 

for  success  in  the  opei  II  properties  Mr.  Walkup 

specified  loyal  help,  completi  and  accurate  records  and  com- 
petent management,  Ml  three  topics  were  expanded  by 
the   author. 

Discussion 

\i   the  close  of  thi  president   Christie  em- 

phasized the  importance  of  a  manager's  ability  to  treat  with 
the  public      Me  mu       1  human  nature  and 


always  make  the  complaining 
terested  and  n  airly. 

In  explaii 

tion  in  fuel  consumption  Mr.  Walkup  said  that  . 
0  taking  charge  of  the  plant  in  question   the  mi 
of    firing   was   extremely   bad.  in   the   comb 

chambers  and  auxiliary  equipment  in  the  plant  also  con- 
tributed to  incn  .1  bill.  The  old  boilers  and 
auxili;  paired  and  a  number  of  measuring  instru- 
ments added.      In  closing,   he  I   that 

in  the  small  plant 
than  in  the 

uent  at  a  n 
Mr.  J.  W.  Gillette,  of  the  Fort  Smith  raction 

1  omp.im  ,  brought  up  I 
that  recentl 

Ik  en  at  work  in  Muskog' 
125   meters   had   b 

nnected  with  the 

similar  trouble  in   Fort  Smith,  but  the  difficulty  of  obtain- 

ient  to  obtain  a  conviction  m 
sation  0  uncertain. 

Another  subject  brouj 
adjusting  bills.    Mr.  1  lillette  stati  d  thai 
a  bill  in  a   waj    satisfactory  to  the  custo 

ompany  ma 
rebates  and   1  .-criminate  in  adjustments.     In  the 

-    bills  from  ten  to  thirt) 
depending  on  the  finan 

pany   is  in   the   form  of  a   p"st   card  with 
properl)  stampt  d  u  hich  f  irms  thi   -■ 

at  thi  ther  1 

mend 

nominating  Mrs    |  .'.'.iter. 

Light  &   I  'o'.v  er  1  !i  imp  u  1  con- 

The 
report 

Prefacing  his  paper  with  the  remark  thai 
valual  I 

unity  which  Mr.  J. 

W.  Gillette,  of  the  Fort  Smith  Ligl  I 
said  that  many  public-utility  □  inclined  at  times 

the   close    friendly   relationship    winch    should   exist    hetween 

•'ons  and  th 
all   concern 

realize  that  their  attitc 

1c    in 
Uy    and    oblig 
times.      Usually   street   r.olw  . 

in  the 
■ 

ice.    In  Mi 

In  di 
of   thi 
the    in 

hulk 
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consumer.  He  believed  that  if  this  was  done  there  would 
not  be  much  difficulty  in  convincing  the  city  council. 

Continuing  the  discussion  of  relations  with  the  public, 
it  was  stated  that  the  strongest  efforts  should  be  turned  to 
the  complaining  customer.  If  there  were  any  favors  to  be 
granted,  they  should  be  bestowed  on  enemies,  if  the  best 
results  were  to  be  obtained.  Special  stress  was  laid  on  the 
character  of  the  office  force  handling  complaints.  Best  re- 
sults have  been  obtained  with  men  trained  for  this  service. 
A  suggested  cure  for  a  number  of  complaints  is  that  of 
keeping  a  record  of  social  entertainments.  In  many  in- 
stances it  was  found  that  an  unusually  large  bill  could  be 
explained  by  reference  to  this  record. 

Mr.  A.  E.  Main,  of  the  Hot  Springs  Water,  Gas  & 
Electric  Company,  called  attention  to  the  publicity  policy 
adopted  by  the  Federal  Light  &  Traction  Company  and 
effective  in  Hot  Springs.  Cards  are  posted  in  cars  and 
other  public  places  which  state  that  courteous  treatment 
is  always  due  the  public.  Another  form  of  publicity  which 
has  had  a  tendency  to  reduce  complaints  has  been  found 
in  the  meter  card.  This  is  fastened  on  the  wall  near  a 
meter  and  is  a  record  of  the  read- 
ings and  subtractions  which  form 
the   basis   of   each   month's   bill. 

Legislation    Affecting    Public 
Utilities 

A  paper  on  this  subject  pre- 
sented by  Mr.  C.  J.  Griffith/of 
the  Little  Rock  Railway  &  Elec- 
tric Company,  was  devoted  ex- 
clusively to  the  trend  of  legisla- 
tion directed  at  street  railway 
companies  in  various  states.  Re- 
ferring to  commission  control, 
the  author  said  that  much  de- 
pends on  the  type  of  man  ap- 
pointed, but  unfortunately  many 
appointments  are  used  to  dis- 
charge political  debts,  and  where 
"corporation  baiters"  are  se- 
lected much  unjust  harassing  of 
corporations  results.  Where  a 
public-utility  corporation  is  com- 
posed of  practical,  level-headed 
men    without    bias    and    with    a 

sense  of  justice  better  and  more  j.  w.  Gillette 

lasting  results  ensue  than  where 

the  question  of  franchises,  etc.,  is  left  to  the  mercy  of  a 
succession  of  inexperienced  municipal  lawmakers  more  or 
less  subject  to  political  influences. 

Discussion 

The  general  discussion  following  the  reading  of  the 
paper  was  brief  and  the  points  brought  out  were  purely  of 
local  interest. 

Small  Water  Plants 

Continuing  the  regular  program  on  the  afternoon  of 
May  6,  Mr.  E.  T.  Reynolds,  of  the  Camden  Power  Com- 
pany, Camden,  Ark.,  read  his  paper  on  "Operation  of  Small 
Water  Plants,"  dealing  exclusively  with  problems  of  pub- 
lic water  supply.  This  was  followed  by  brief  discussion. 
Mrs.  La  Salle  Stoops  then  presented  a  paper  setting  forth 
the  many  and  varied  advantages  of  the  association,  en- 
titled "Benefits  of  Association."  At  the  conclusion  of  the 
discussion  of  her  paper  a  vote  of  thanks  was  extended  to 
Mrs.  Stoops.  A  paper  presenting  the  plan  of  the  Utilities 
Indemnity  Exchange  of  St.  Louis,  Mo.,  was  read  by  Mr. 
B.  H.  Batte,  its  representative.  The  discussion  then  turned 
to  the  benefits  to  be  derived  from  giving  publicity  to  resus- 
citation from  electric  shock  through  a  distribution  of  the 
National   Electric  Light  Association  charts  and  books   of 


instructions,  and  this  plan  met  with  the  general  approval 
of  the  delegates. 

Modern  Practice  of  Feeder  and  Voltage  Regulation 

The  advantages  resulting  from  obtaining  good  voltage 
regulation  over  an  entire  distribution  system  were  pointed 
cut  in  a  paper  by  Mr.  V.  A.  Hain,  of  the  General  Electric 
Company.  After  discussing  what  good  voltage  regulation 
means  and  what  bad  results  come  from  poor  regulation, 
Mr.  Hain  showed  how  the  condition  might  be  improved 
and  how  the  improvement  is  usually  fraught  with  financial 
gain.  Almost  all  of  the  paper  was  devoted  to  a  description 
of  the  various  types  of  Tirrill  regulators  and  automatic 
feeder  regulators  manufactured  by  the  General  Electric 
Company. 

Discussion 

A  brief  discussion  followed,  and  in  answer  to  a  question 

relative  to  the  lightning-resisting  qualities  of  the  pole-type 

regulator  on  a  single-phase  circuit  Mr.  Hain  replied  that 

it  was  about  the  same  as  a  pole-type  transformer,  the  same 

factors  of  safety  being  used  in  the  design.     He  also  said 

that  the  two  were  usually  placed 

near  together  and  tended  to  act 

in  unison. 

Effect  of  Tungsten  Lamps  ox 
Revenue 

For  the  sake  of  obtaining  in- 
formation on  the  effect  of  tung- 
sten lamps  on  revenue  Mr.  A.  E. 
Main,  of  the  Hot  Springs  Water, 
Gas  &  Electric  Company,  selected 
fifty  residence  customers  along  a 
certain    street    and   totaled   their 
energy  consumption  for  the  year 
1909  and  for  the  year  1912.    The 
results  show  that  the  energy  con- 
sumed  in    1912   was   4   per   cent 
more  than  that  used  by  the  same 
consumers   in    1909,  the   average 
kilowatt-hours     per     house     per 
month    being    22.1.      A    further 
comparison    covering    all    of    the 
company's     lighting     meters     on 
residences    and    business    houses 
showed     that     the     average    per 
meter  per  month  in  1909  was  67.9 
kw-hr.   while  in    1912   it   was  61 
kw-hr.      This   decrease   was   attributed    not   to   reductions 
effected  by  using  tungsten  lamps  but  to  the  fact  that  the 
21    per  cent   additional   meters   installed   during   that  time 
were  practically  all  of  the  5-amp  size  used  in  small  resi- 
dences  and   apartments.     In   the   author's   estimation,   the 
recent  introduction  of  no-volt  tungsten  lamps  in   10-watt 
and    1 5- watt    ratings   will    not   materially   affect   revenues. 
Comments  by  a  number  of  managers  as  to  the  advan- 
tages   and    disadvantages    of    giving    free    carbon-filament 
lamp  renewals  followed  Mr.  Main's  paper. 

Election  of  Officers 
The  following  officers  were  elected  for  the  ensuing  year: 
Mr.  J.  W.  Gilfette.  of  the  Fort  Smith  Light  &  Traction 
Company,  president;  Mr.  E.  C.  Bellamy,  of  Mammoth 
Springs,  first  vice-president;  Mr.  C.  M.  Richards,  of  Hope, 
second  vice-president;  Mr.  A.  E.  Main,  of  Hot  Springs, 
third  vice-president,  and  Mr.  W.  J.  Thorp,  of  Little  Rock, 
secretary-treasurer.  The  executive  committee  is  composed 
as  follows:  Mr.  B.  C.  Fowles,  of  Pine  Bluff,  chairman, 
and  Messrs.  C.  J.  Griffith,  of  Little  Rock;  A.  E.  Main,  of 
Hot  Springs;  W.  H.  Walkup,  of  Batesville;  W.  L.  Wood, 
of  Texarkana :  S.  C.  Dowell,  of  Walnut  Ridge,  S.  C. 
Stearnes,  of  Little  Rock,  and  L.  S.  Hunt,  of  St.  Louis,  and 
Mrs.  La  Salle  Stoops,  of  Stuttgart. 
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Mr.  James  Walter  Gillette,  the  newly  elected  president 
of  the  association,  was  born  at  Burlington,  Mich.,  June  28, 
1871.  He  was  educated  at  the  public  schools  of  Kalamazoo, 
Mich.,  and  at  Wyoming,  Ohio.  He  took  a  special  course  in 
drafting  at  the  Ohio  Mechanics'  Institute  at  Cincinnati, 
after  which  he  spent  three  years  at  De  Pauw  University 
at  Greencastlr,  lnd.,  leaving  when  nineteen  years  of  age. 
He  spent  a  year  as  mechanical  draftsman  in  the  boiler 
works  of  Thomas  J.  Adams  &  Company  of  Cincinnati,  and 
later  with  the  Campbell  &  Zell  Boiler  Company  of  New 
York,  and  also  with  the  Electrical  Engineering  &  Construc- 
tion Company  oi  New  York,  prior  to  his  connection  with 
the  repair  and  construction  department  of  the  United  States 
Navy.  His  electrical  studies  were  begun  in  night  school, 
and  his  first  electrical  experience-  as  draftsman  was  with 
the  American  Hoisting  Derrick  Company.  After  a  year 
of  this  work  he  became  first  assistant  to  the  di 
gineer  of  the  California  Electrical  Works  in  San  I 
cisco,  for  which  company  he  later  became  solicitor  on  the 
road,  during  which  time  he  installed  a  number  of  plants, 
among  them  the  French  Camp  Hospital,  the  Hazelton  Li 
brary  plant  at  Stockton  and  the  plant  at  Folsam  State 
Prison.  He  went  to  southern  California  and  entered  tin 
engineering  and  construction  business  for  himself.  In 
1895  he  rebuilt  the  lighting  system  and  station  equip 
at  Fond  du  I.ac,  Wis.,  to  which  city  he  went  alter  leaving 
California.  The  following  year  he  b 
tendent  ..1  the  Marinette  (Wis.)  Gas,  Electric  Lighl  & 
Street    Railway  Company,  and   two  tied  to 

go  to  South  America,  where  he  becami  of  the 

West  Indies  &  Colombia  Electric  Company  al  Barranquilla. 
During  that  time  he  also  acted  as  resident  engineer  tor  the 
Rio  Bogua  Mining  &  Trading  <  ompany.    lie  headed  an  ex- 

pedil i"  Mi'    interior  of    Intiqua,  in  company  with  two 

mining   engineers,    the   party   covering   about   800   mile-,   oi 
travel  in  canoes  and  afoot  to  ascertain  the  mineral   values 
of  a  district  known  as  Ramadius.     Returning  t<> 
States,  he  became  associated  with  tin   electrigpl  di  partment 
of  the  Evansville  Gas  &  Elecl  super- 

intendent, when  lie  remained  for  two  years,  completely  re- 
building tin-  entire  Station,  In  [902  he  was  made  resident 
engineer  of  the  Phoenix  Gas  &  Elecl  .  Phoenix- 

ville,  Pa.,  which  included  the  gas  works.  I  |    sta- 

tion and  street  railways,  lie  later  wenl  with  tin  Fori 
Smith  (Ark.)  Light  &  Traction  Company,  where  he  has 
been  manager  for  a  number  of  years.  Mr.  Gillette  is  a 
member  of  the  American  Institute  ..1  Elei 
lie  was  recently  appointed  representative  of  the  Ameri- 
can Automobile  Association  and  is  planning  to  complete  as 
soon  as  possible  the  state  organization  and  to  make  arrange- 
ments for  automobile  trips  and  for  the  improvement  of 
highways  in  the  State, 

Entertainmi  n  1    1  1  \  1  1 

Social  entertainment  provided  during  the  week  included 
a  moving-picture  show,  illustrating  the  use  of  Westing- 
house  Electric  &  Manufacturing  Company's  domestii 
trie  appliances;  a  luncheon  given  by  the  little  Rock  Cham- 
ber of  Commerce,  and  an  elaborate  banquet  and  informal 
dance  given  by  the  supply  men. 

Meetinc  ok  Supply  Men 

At  a  meeting  of  the  supply  men, 
the  .Arkansas  association,  held  on   M"    -,   Mr,   I     s    Hunt. 
of  the  Commercial   Electric   Supplj    I  ompany,   St.    Louis, 
Mo.,   was  elected   president;   Mr.    Donald    B.   Cameron  of 

the    Western     Electric    {  ompan  0,     111.,    vice-presi- 

dent, and  Mr.  W.  R.  Ilerstien.  of  the  Electric  Suppl)  Com 
pane,  Memphis,   ["enn.,  secretary-treasurer.     Upon  request, 

the  president  of  this  division  of  the  association  was  made 
a  member  of  the  executive  committee  oi  the  operators' 
association 

Idle    next    convention    of    the    association    will    be   held    at 
Little  Rock. 


Annual  Meeting  of  Chicago  Section  of  K.  V.  A. 

After  a  year  of  useful  service  the  Chicago  Section  of 
the  Electric  Vehicle  Association  of  America  held  its  an- 
nual meeting  on  May  6,  following  a  dinner  at  the  Hotel 
Sherman.  Mr.  George  H.  Jones,  who  presided  at  the 
business  meeting,  told  of  the  efforts  of  the  section  in  co- 
operating with  the  city  authorities  in  the  regulation  of 
street  traffic,  in  studying  the  problem  of  second-hand  cars, 
the  possible  establishment  of  a  school  for  operators  and 
the  planning  of  co-operative  advertising.  Mr.  W.  J.  Mc- 
I,  the  secretary-treasurer,  presented  his  annual  re- 
port. Office!  vere  elected  as  follows:  Chairman,  Mr.  EL 
P.   Xiesz,  Cosmopolitan  ompany;  vice-chairman, 

Mr.  I  1.  <  .  Arlington,  Philadelphia  Storage  iiatterv  Com- 
pany; secretary-treasurer,  Mr.  W.  J.  McDowell,  General 
Vehicle  Company;  executive  committee,  officers  named  and 
W.  L.  Rudd,  garage  operator;  George  H.  Jones, 
Commonwealth  Edison  Company;  Uri  B.  Grannis,  Bor- 
land-Grannis  (ompany,  and  E.  E.  Wagner,  Baker  Motor 
Vehicle  Company. 

Mr  John  I.  Gilchrist,  of  the  Commonwealth  Edison 
Company,  was  toastmaster  at  the  dinner  following  the 
business  meeting.  He  commented  on  the  excellent  work 
of  the  section  during  the  year  and  read  a  telegram  from 
Mr.  I  homas  A.  I'.dison  sending  regrets.  Mr.  Arthur  Will- 
iams, of  New  York,  president  of  the  Electric  Vehicle  As- 
sociation of  America,  who  was  to  have  been  one  of  the 
speak*  inner   but    was   unable   to   be   •  ' 

as  his  itive  Mr.  F.  C.  Henderschott,  of  the  New 

York   Edison   Company,   who   read   an   address   •  • 
Mr.  Williams. 

In  his  paper  Mr.  Williams  said  that  there  are  now  about 
30,000  electric  vehicles  in  use  in  the  United  States.  Of 
these  perhaps  two-thirds  are  pleasure  cars  and  one-third 
commercial    vehicles.     The   bu  ncreasing   rapidly 

and  a  production  of  15.000  electric  vehicles  is  predicted  for 
[913  The  Electric  Vehicle  Association  is  fairly  entitled 
to  a  considerable  share  of  the  credit  for  this  advancement. 
However,  the   field  to  be  occupied  I  only 

an  effective  start  has  been  made.  Mr.  Williams  reviewed 
the  progress  made  in  the  use  of  electric  vehicle*  in  '. 

aid   that   Chicago  is  the   greatest   center  in  the 
vehicles,   but   is  behind    New    York   in   the 
number  of  commercial  vehicles  in  service.     The  Electric 
Vehicle  Association  is  very  much  alive  and  is  plannil 
raise   ;  the  coining  advertising  cam: 

Mr    11.  Witherby,  district  mat:  ir  the 

•al   Vehicle  (ompany.  spoke  of  the  "Significai 
;ic   Truck    R(  ilc   pointed   out   that   the  big 

tleets  of  power  wagons  are  usually  electric  vehicles.    There 
are  about  300  makers  of  motor  trucks  in  this  count: 
about    10  per  cent  of   these   make  electric   vehicles.     The 
long,   lean    years   of  development    for   the   electric    vehicle 
are  over.     Confidence  in  electric  trucks  is  due  I 
life;    the   old   cars   prove   the   case   of   the   electric   \ 
With  experience  the  user  knows  now  how  to  get  thi 
out   of  his  batteries  and  tires,  and  perha- 
out  a  little  I  m  for  his  drivers      Nothing  sh 

a  panic  can  prevent  an  increase  in  electric-true'- 
Withi  'fie  truck- 

ing  and   spoke  of   the  I  '   ird  smaller  motor 

lighter   cars.       1  I  truck 

ireme  in  its  field. 
Mr.  \\     1  "resident  oi 

son  Electri 

ring   that    the   Commonwealtl 
instance,  could  h 

one.  and  aL 
electric  \  1  hicli    DI  U     I    CturerS  "c   an- 

other.    Hi  that  the  ham 

of  the   local   electl  ny   might  bi 

part  to  an  exemplification  of  an  up-to-date  elect 
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The  lack  of  proper  garage  service  is  constantly  hurting  the 
sale  of  electric  cars.  The  Commonwealth  Edison  Com- 
pany might  establish  a  chain  of  garages  where  they  do 
not  now  exist.  There  are  many  high-class  electric  garages 
in  Chicago,  but  there  are  not  enough  of  them. 

Mr.  Anderson  advocated  a  uniform  flat  garage  rate  for 
pleasure  vehicles  of  $35  or  $40  a  month.  The  Common- 
wealth Edison  Company  might  establish  a  school  for  the 
instruction  of  prospective  operators  of  electric  vehicles. 
The  electric-vehicle  industry  and  its  various  branches  offer 
an  excellent  opportunity  for  young  men.  The  speaker 
thought  the  rates  asked  by  the  local  central-station  com- 
pany for  charging  automobile  batteries  are  too  high  as 
compared  with  those  of  Detroit,  which  he  said  are  consid- 
erably lower.  High  rates  for  electricity,  the  speaker  said, 
force  the  vehicle  manufacturers  to  pay,  indirectly,  a  pre- 
mium to  the  sellers  of  energy  for  promoting  the  business 
of  the  latter.  The  examples  of  the  central-station  com- 
panies of  Boston,  New  York  and  Seattle  were  cited  and 
commended  as  examples  of  fostering  the  electric  vehicle. 
Mr.  Anderson  closed  by  making  a  plea  for  honest  co-opera- 
tion between  manufacturers  and  gave  an  amusing  recital  of 
the  discouragement  and  bewilderment  of  the  prospective 
customer  in  going  from  one  electric-vehicle  salesman  to 
another. 

Following  Mr.  Anderson,  in  a  word  or  two  Mr.  Gilchrist 
said  that  the  central-station  companies  welcome  plain 
speaking.  It  is  probably  true  that  in  the  past  they  have  not 
been  awake  to  the  possibilities  of  the  electric  vehicle.  There 
are,  however,  two  sides  to  every  story.  For  instance,  it 
may  seem  to  the  central-station  man  that  the  price  of  elec- 
tric vehicles  is  too  high,  just  as  it  may  seem  to  the  vehicle 
manufacturer  that  the  price  of  electrical  energy  is  too  high. 
Furthermore,  the  electric  flatirons,  which  Mr.  Anderson 
mentioned  rather  sarcastically  in  his  reference  to  the  "Elec- 
tric Shop,"  furnish  a  very  appreciable  portion  of  the  cen- 
tral-station company's  income.  It  must  be  remembered  that 
the  number  of  customers  who  can  buy  an  electric  flatiron 
is  very  much  greater  than  the  number  who  can  buy  an 
electric  vehicle. 

Mr.  Godfrey  H.  Atkin,  of  the  Electric  Storage  Battery 
Company,  offered  a  resolution  extending  the  sympathy  of 
the  section  to  Mr.  F.  J.  Newman,  president  of  the  Chicago 
Electric  Motor  Car  Company.  Mr.  Newman,  who  was  the 
first  manufacturer  to  join  the  Chicago  Section,  is  lying 
seriously  ill  at  the  Mercy  Hospital. 


or  unjust,  the  city  has  a  remedy  by  the  proper  proceedings 
before  the  commission,  but  it  cannot  prescribe  other  rates 
by  ordinance  and  punish  the  plaintiff  or  its  officers  for  a 
failure  to  observe  them." 


Principle  of  State  Regulation  of  Public  Utilities 
Upheld 

In  an  injunction  suit  brought  by  the  California  &  Oregon 
Power  Company  against  the  city  of  Grant's  Pass,  Ore.,  the 
United  States  District  Court  has  handed  down  a  decision 
on  the  respective  rights  of  a  city  and  the  State,  the  Legis- 
lature of  which  has  passed  a  public  utilities  law.  It  was 
held  that  the  Public  Utilities  Commission,  and  not  the  city, 
had  the  right  to  regulate  the  rate.  In  granting  an  injunc- 
tion restraining  the  city  from  enforcing  an  ordinance  re- 
ducing the  rate  for  electricity,  Judge  Bean  said:  "When  a 
public  utility  has  filed  its  schedule  of  rates  as  required  by 
the  law  such  schedule  fixes  the  only  rates  which  it  may 
lawfully  charge  or  collect  until  they  are  changed  in  the 
manner  provided  by  the  law.  If  it  does  charge  or  receive 
any  greater  or  less  compensation,  it  is  liable  under  the  public 
utility  law  to  a  forfeiture  for  each  offence,  and  its  agents 
or  officers  are  liable  to  a  fine.  It  follows,  therefore,  thai 
after  such  schedule  has  been  filed  the  power  of  a  munici- 
pal corporation  to  change  or  modify  the  rates  therein  stated 
no  longer  exists,  because  it  is  inconsistent  with  the  provision 
of  the  utility  act  ami  the  obligations  and  liabilities  of  public- 
service  corporations  thereunder.  If  the  rates  stated  in  the 
schedule   filed  by   the   plaintive   company   are  unreasonable 


Patent-Law  Situation  Discussed  in  Chicago 

Since  patent  laws  affect  electrical  manufacturers  and 
their  customers,  the  present  situation  should  be  of  interest 
to  electrical  men,  who  may  suggest  remedies  to  the  Con- 
gressional committee  which  has  the  subject  under  consid- 
eration. Mr.  Lynn  A.  Williams,  a  Chicago  patent  lawyer, 
in  addressing  his  fellow  members  of  the  Electric  Club  of 
that  city  on  May  8,  said  that  the  present  patent  laws  are 
essentially  a  license  to  commence  a  lawsuit.  By  removing 
clauses  which  cause  doubt  and  introducing  certainty  in 
the  phraseology  the  patent  situation  can  be  vastly  improved. 
Although  a  great  many  people  believe  that  the  government 
should  protect  patents,  Mr.  Williams  says  that  this  phase 
of  the  subject  is  for  the  holders  of  patents  to  work  out. 
Since  the  patent  laws,  on  account  of  defects  in  the  sys- 
tem, are  subject  to  abuse  and  are  abused,  a  committee  was 
appointed  at  the  last  session  of  Congress  to  look  into  the 
matter  of  reforming  them.  The  Oldfield  bill,  which  has 
been  drafted  by  this  committee,  while  attempting  to  remedy 
the  defects  has  added  some  serious  ones,  Mr.  Williams  be- 
lieves. Resale  price  restrictions,  compulsory  licenses  and 
anti-trust  provisions  were  the  main  subjects  which  were 
considered  as  not  successfully  dealt  with  in  the  new  bill. 
This  bill  will  probably  become  law  unless  some  resolutions 
made  by  fairly  representative  bodies  from  various  parts  of 
the  country  are  sent  in  recommending  some  changes. 

The  committee  has  passed  upon  the  substitution  of  a 
nineteen-year  term  of  life  for  patents,  dating  from  applica- 
tion, in  place  of  the  present  seventeen-year  term.  Mr.  Will- 
iams believes  that  this  feature  is  undesirable  in  that  many 
patents  can  be  carried  under  cover  for  a  considerable  period 
in  this  way  before  they  are  made  public. 

The  Oldfield  bill  also  prohibits  a  uniform  resale  price  on 
all  commodities.  In  so  doing  it  was  contended  that  there 
would  be  more  competition  and  the  public  could  obtain  the 
article  at  a  less  price.  But  the  small  dealer  cannot  sell  the 
article  below  cost  like  larger  concerns.  Manufacturers  thus 
lose  the  smaller  dealers'  trade  (which  is  considered  in  the 
aggregate),  thereby  being  deprived  of  the  wide  distribution 
of  the  article  and  being  unable  to  manufacture  at  as  low  a 
price  as  formerly. 

Little  satisfaction  can  be  obtained  from  lawsuits  directed 
against  individual  users  who  infringe  on  patents.  Manu- 
facturers will  no  longer  be  able  to  prosecute  the  large  con- 
cerns which  may  he  at  the  root  of  a  patent  infringement 
under  the  new  bill.  Recourse  can  only  be  had  through 
courts  of  equity. 

Another  provision  in  the  bill  which  appears  unfair  in 
Mr.  Williams'  view  renders  it  possible  for  anyone  showing 
that  a  patented  article  has  not  been  manufactured  for  three 
years  to  secure  a  license  to  manufacture  it  without  giving 
the  patentee  a  royalty.  Whatever  time  and  money  may 
have  been  expended  in  the  process  of  evolution  of  the  new 
article  are  practically  transferred  to  the  holder  of  the  new 
license  without  recompense  by  this  new  bill. 

Any  manufacturing  company  which  shall  be  made  to 
appear  as  a  combination  cannot  set  a  price  on  its  commod- 
ities under  the  bill.  If  a  combination  violates  any  of  the 
provisions  in  the  Oldfield  bill,  anyone  holding  a  contract 
with  it  is  freed  from  the  contract,  according  to  Mr.  Will- 
iams' interpretation  of  the  bill. 

The  Electric  Club  of  Chicago  passed  a  resolution  provid- 
ing for  the  appointment  of  a  committee  which  shall  look 
into  the  patent  situation  and  send  suggestions  and  remedies 
to  the  Congressional  committee  at  Washington  which  has 
charge  of  the  subject. 
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Idaho  Public  Utilities  Act 

The  new  public  utilities  law  recently  adopted  by  the  State 
of  Idaho  is  somewhat  similar  to  the  corresponding  Mis- 
souri act  lately  adopted  and  is  in  many  respects  a  strong 
and  effective  measure.  It  provides  a  public  utilities  com- 
mission of  three  members  app  ,  lor  for 
overlapping  terms  oi  six  years  each,  at  salaries  of  $4,000. 
I  he  commi  ion  is  provided  with  a  secretary,  by  its  own 
appointment,  and  may  cmplo.  COunt- 
ants,  inspectors,  etc.  The  Attornej 
is  charged  with  the  duty  of  representing  the  people  and  the 
commission  in  all  actions  and  proceedings  under  the  new 
act.  The  customary  restrictions  as  to  interest  in  public- 
utility  corporations  are  imposed  on  the  commi 
furthermore  they  arc  enjoine  tolitical  activity  in 
behalf  of  seekers  for  other  public  oi  luring  their 
1       I  of  office  and  for  two  years  thereafter. 

Under  the  terms  of  the  act,  which  applii  5  to  both  rail- 
roads and  public  utilities,  the  latter  are  defined  as  includ- 
ing every  common  carrier,  pi]  .ration,  gas  cor- 
poration, electrical  corporate  ih  and 
water  corporation,  wharfinger  and  warehouseman; 
include  also  those  who  serve  the  public  indirectly,  such  as 
distributing  panies.  But  companies  constructing  irri- 
gation works  are  not  utilities  within  th(  1  the 
act. 

All  charges  made  by  any  public  utility,  or  two  or  more 
jointly,  must  be  just  and  reasonable,  without  undue  pref- 
erence or  discrimination,  and  every  such  uti 
furnish  reasonable,  adequate  and  efficient  service,  using 
such  means  and  equipment  as  will  promote  the  safety, 
health,  comfort  and  convenience  of  its  patrons,  employees 
and  the  public,  bull  powers  are  conferred  upon  the  com- 
mission to  B  rates,  make  invt  ligation  ,  in  peel  public- 
utility    properties,    regulate  and 

1  icords,  hold  hearings,  compel  attendanci  and 

enforce  obedience  of  its  orders  and  rules,  subject  to  pi 
ties  for  infraction. 

No   public   utility   may   change    its    rates    without    thirty 
days'  notice  to  the  commission,  nor   rai  with 

out    express    permission.      Rate    schedules    must    be    filed 
with    the   commission    and    kept    open    to    public    inspection. 
Nothing   in   the    act   shall    be   taken    as    preventing    sliding 
scales   of   charges,    provided    they    have    the    commi' 
approval,    nor    an    arrangement     for    the 
ii"  ut  of  rates  in  relation  to  dividends  paid  i" 
for  a  fixed  period,  under  like  approval.     But  the  con 
sion    may    revoke    such    approval    at    any    time    for    cause 
I  very  telephone  and  telegraph  corporation  must  handle  its 
business   without   unreasonable   dela)    and    without    discrim 
ination.  whether  tendered  by  patrons  directl)   01   b; 
companies    with    whose   lines   physical    connection    b.i 
made  or  ordered  by  the  commission. 

No  commissioner  or  employee  of  the  commission  may 

divulge    information    received    from    a    public    Utility    • 

such  as  ma)  be  open  to  public  inspection  under  this  act  or 
made  public  bj  ordei  of  the  commission  "r  in  the  ordinary 
course  of  bearings  or  proceedings.     Disobedience  of  this 
provision  is  made  a  felony  and  punishable  as  such. 
public  utility   is  required  ith  the  commission  an 

annual  report,  certified  to  under  oath.  The  commission  may 
order  and  place  in  effect  rules  regulating  the  Standards  of 
service  and  may  compel  public  utilities  to  extend  or  im- 
prove their  properties  when,  after  due  hearing  and  inves 
ligation,  such  action    ippeat     to  be  justified  and  nece; 

No   street-railroad,   gas,    electrical,    telephone   or   water 
corporation    may    henceforth   construct    or   extend    its    plant 
without   first   securing  from  the  commission  a  certificat 
public  convenience  and  necessity,  but  exception  is  made  oi 

tern'tor\  in  ,m\  city  or  town  heretofore  lawfully  occupied 
"i  contiguous  territory  not  ahead)  served,  and  power  com- 
panies   may    without    permission    enlarge    their    generating 


plants  or  develop  new  plants  and  market  the  output  thereof. 
Xo  utility  of  the  classes  just  specified  may  hereafter  exer- 
cise any  right  0  r  obtain  a  franchise  or  per- 
mit without  first  obtaining  a  certiti 

Provisions  of  a  generally  familiar  nature  are  provided 
for  a  rehearing  on  any  order  of  the  commission  and  for 
appeal  to  the  district  and  supreme  courts  of  the  State. 
Penalties  for  disobedience  of  orders  of  the  commission  are 
fixed  by  the  act,  not  exceeding  $2,000  for  each  and  every 

in  each  day's  con- 
tinuance shall  bi  1  he  last  pro- 
vision is  strengthened  by  a  clause  subjecting  every  indi- 
vidual offender,  either  as  an  individual  or  an  agent  of  a 
public  utility,  to  a  fine  not  exceeding  $1,000  or  to  jail  sen- 

th,  for  violation  of  the 
commission's    on  tct   was    approved    March    13 

and  taki  5  <  ffei  I  -ixty  days  after  final  adjournment  of  this 
session  of  t  ire. 


Public-  Utilities  Lot   of  Maine 

ely   adopted  a  public  III 

law   containing   provisions    which   cause    it   to   rank   among 

ient  acts  of  this  class  in  the 

country,  not  excluding  the  law  of  Wisconsin.    Three  com- 

missioner:   are  to  be  appointed  by  ir,  with  the 

with  salarii  for  the  chairman 

and  $4,500  for  each  of  the  otl. 
are  also  provided.     Usual  qu 

under  the  commis  in  embargo 

on    political   activit)    or   any   other  olfici  1  lonal 

activities.      1  Ither 

0 nary   authority    to    inquire    into    the   management    of 
public  utilities,  conduct   invest 
tion    thereof  books    and    record, 

administer   oaths   and   compel   attendance 

led  in  the  act.      B 
information  thus  obtained  shall  be  divulged  exc<  : 

immission,  under  penalt 
or  more  than  1  u  1  risonment 

the  commission  ■  i  or  the  county  attorney 

shall    aid    in   anj  n    "r   hear:-  secute 

try    actions    under    tin 

Rates  ah  :vg 

ry  public  utility  i.-  required  to  fun 
ind  adequate  le  and 

tust  r  1  the  fair  value  of  the 

rty  and  a   fair  return  thereon,  including  all  rigl" 
plant    as   a   going  concern,   business   risk   and   deprec 
All   unjust  or   unreasonable  charges  and   undue  or  unwar- 
I  discrimination  are  declared  unlawful.     Uniform  ac- 
sball  be  kept  in  the  manner  and  form  or d 
commission.      An    annual    bal  trnl    report 

June  ;,o  shall  be   rend.:  itility.      Rat. 

ami  regulal  tiled  with  •' 

be   made  by   a   utility   except    upon   I 

commission,  and  n 

The  commis 

classificatiot  ch   kind,  taking  ■ 

the  quantity   used,   timi 

any  othi  -tire. 

.  moi 
No  •  lephonc,  teb  e 

ration  shall  have  authoi  rithout 

the  consent  of  tl 

of  publ  pub- 

lic utilities  must  be  incorporated  under  tl 
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than  the  lawful  rate,  nor  subject  any  patron  to  undue  preju- 
dice or  preference,  but  a  utility  may  rent  necessary  facili- 
ties from  patrons  or  anyone  else  upon  reasonable  terms, 
separate  and  distinct  from  contracts  for  service.  Service 
contracts  in  force  on  Jan.  I,  1913,  are  held  valid  until 
expiration  of  term,  but  thereafter,  or  if  terminable  upon 
notice  by  the  utility,  the  commission  may  direct  that  they 
be  canceled. 

INVESTIGATION    OF    ACCIDENTS 

Accidents  resulting  in  the  loss  of  life  and  occurring 
upon  the  premises  of  a  utility,  or  resulting  directly  or  in- 
directly from  operation  or  maintenance  of  the  utility  sys- 
tem, shall  be  investigated  forthwith  by  the  commission  and 
the  latter  may  make  such  orders  with  respect  thereto  as 
seem  to  it  just  and  reasonable.  Accident  reports  must  be 
filed  with  the  commission  as  called  for,  but  no  such  report 
shall  be  admitted  as  evidence  in  a  damage  suit  resulting 
from  the  accident. 

Physical   Valuation 

The  commission  shall  fix  a  reasonable  value  upon  the 
property  of  a  utility  whenever  it  deems  the  same  necessary 
in  respect  to  fixing  rates  for  service.  In  such  work  the 
records  of  the  State  in  any  other  department  are  made 
available  under  the  act. 

Approval  of  Securities  and  Mergers 

Any  utility  may  issue  stocks,  bonds,  notes  or  other  evi- 
dences of  indebtedness  payable  at  periods  of  not  more  than 
twelve  months  after  date  thereof,  when  necessary  for  pur- 
chase of  property,  or  construction  or  improvement  of  plant, 
or  for  refunding  lawful  obligations,  with  the  consent  and 
approval  of  the  commission.  But  such  permission  shall  not 
affect  the  regulation  of  rates.  No  utility  shall  declare  any 
stock,  bond  or  scrip  dividend  or  divide  the  proceeds  of  sales 
of  securities  without  the  consent  of  the  commission. 

No  utility  shall  henceforth  sell,  lease,  assign,  or  mortgage 
its  property,  nor  merge  or  consolidate  the  same,  without 
first  securing  approval  of  the  commission.  However,  prop- 
erty not  useful  or  needful  in  rendering  its  service  may  be 
disposed  of  in  good  faith  for  value.  No  utility  shall  here- 
after acquire  any  interest  in  any  other  utility  without  for- 
mal consent. 

Physical  Connections 

The  commission  after  due  hearing  and  investigation  may 
order  physical  connections  between  two  or  more  telephone 
or  telegraph  companies  for  joint  through  service  under 
joint  rates  when  public  convenience  and  necessity  are 
served  thereby,  except  in  the  case  of  points  within  the  same 
city  or  town.  In  like  manner  and  for  the  same  cause  the 
commission  may  order  any  utility  to  rent  its  facilities  to 
another  utility  upon  reasonable  compensation  therefor. 
Penalties 

The  penalties  for  infractions  of  the  act  include  a  fine 
not  exceeding  $1,000  for  each  act  of  disobedience  under 
the  commission's  orders  by  any  officer  or  employee  of  a 
public  utility,  or  for  violation  of  the  act;  and  when  an  offi- 
cer or  employee  violates  an  order  of  the  commission  the 
utility  itself  is  liable  also  to  a  fine  not  exceeding  $1,000. 
Utilities  are  also  made  liable  to  persons,  associations  or 
corporations  injured  by  any  unlawful  act  or  infringement 
of  the  public  utilities  law. 

Any  director  or  officer  of  a  utility  who  unlawfully  issues 
securities  or  misapplies  the  proceeds  of  sales  of  securi- 
ties is  punishable  by  imprisonment  for  one  to  ten  years,  and 
for  wilful  false  statement  in  order  to  secure  approval  of 
security  issues  such  official  or  director  shall  be  fined  not 
less  than  $500  or  serve  one  to  ten  years  in  prison,  or  both. 

This  act  becomes  effective  in  respect  to  public  utilities 
on  Sept.  1.  The  board  of  railroad  commissioners  and  the 
State  water-storage  commission  will  then  be  abolished, 
under  the  act.  and  their  duties  and  powers  will  be  con- 
ferred upon  the  public  utilities  commission. 


Public  Service  Commission   News 
California  Commission. 

The  California  Railroad  Commission,  which  has  just 
completed  its  first  year  under  the  present  public  utilities 
act  of  the  State,  has  issued  a  resume  of  its  work.  The 
commission  has  jurisdiction  over  fifty-three  steam  rail- 
roads, thirty-four  electric  railways,  three  express  com- 
panies, 168  gas  and  electric  light  companies,  237  telephone 
companies,  342  water  companies  and  240  other  corpora- 
lions,  making  a  total  of  1077  utilities.  In  the  year  the  com- 
mission decided  1277  cases  brought  before  it,  and  out  of 
447  formal  decisions  made,  445  went  into  effect  without 
ci nut    review. 

Massachusetts  Commission 

At  a  public  hearing  given  this  week  by  the  Railroad  Com- 
mission upon  service  conditions  in  the  city  of  Lawrence  011 
the  lines  of  the  Bay  State  Street  Railway  Company,  former 
Chairman  James  F.  Jackson  of  the  commission  appeared 
as  counsel  for  the  company  and  stated  that  $88,000  will  be 
expended  in  double-tracking  the  Newbury  Street  trunk  line 
during  the  present  season.  It  is  expected'  that  this  improve- 
ment will  do  away  with  much  of  the  dissatisfaction  now 
expressed  with  the  service.  Chairman  McLeod  of  the  com- 
mission pointed  out  that  it  is  practically  impossible  to  pro- 
vide service  in  any  mill  town  adequate  to  care  for  the  rush- 
hour  traffic,  which  has  sharper  peaks  than  almost  any  other 
class  of  electric-railway  service.  The  hearing  disclosed  the 
willingness  of  the  company  to  co-operate  with  the  board 
to  better  conditions,  chiefly  along  the  lines  above  indicated. 

The  Railroad  Commission  has  had  wide  authority  along 
supervisory  lines  given  to  it  in  the  recently  introduced 
Washburn  bill,  which  proposes  to  grant  the  New  York, 
New  Haven  &  Hartford  Railroad  the  right  to  purchase 
the  electric-railway  systems  centering  in  Springfield  and 
Worcester.  Besides  determining  the  reasonable  cost  of  the 
properties  and  passing  upon  the  financial  fitness  of  the  rail- 
road company  to  make  the  purchase,  the  board  is  required 
to  determine  along  what  routes  the  New  Haven  company 
shall  expend  $5,000,000  in  the  construction  of  new  trolley 
lines  in  the  western  counties  of  the  State. 

New  Jersey  Commission 

The  Board  of  Public  Utility  Commissioners  has  dis- 
missed a  petition  filed  by  Mr.  Charles  G.  Justice  for  ap- 
proval of  an  ordinance  of  the  township  of  Glassboro, 
Gloucester  County,  authorizing  the  construction,  laying  and 
maintenance  of  the  necessary  pipes  and  piping,  etc.,  for 
the  supply  of  water  to  the  inhabitants  of  that  township. 
This  was  done  on  the  grounds  that  the  use  of  the  public 
highways  attempted  to  be  authorized  by  the  ordinance  is  a 
special  or  exceptional  use  not  common  to  all  of  the  citizens 
of  the  State;  that  the  right  to  such  use  can  be  acquired 
only  by  grant  from  the  State;  that  the  Legislature  may 
grant  a  right  to  such  use  directly  or  may  delegate  authority 
to  make  such  grant  to  a  municipality,  and  that  the  applica- 
tion of  such  power  must,  however,  plainly  appear  by  ex- 
press grant  or  by  necessary  implication.  After  reviewing 
the  authorities  in  the  State,  the  board  states:  "No  statute 
in  this  State  confers  directly  upon  an  individual  or  confers 
upon  the  township  power  to  grant  to  an  individual  the  right 
to  the  special  or  exceptional  use  of  the  public  highways 
attempted  to  be  given  by  the  ordinance  under  consideration, 
unless  Section  32  of  the  township  act  (Compiled  Statutes, 
pages  55-86)  has  the  latter  effect."  The  board  further 
states  that  it  is  led  to  the  conclusion  that  the  township  in 
granting  its  consent  to  the  use  of  the  public  highway,  in 
supplying  water,  is  limited  to  the  grant  of  such  consent  to 
a  corporation  organized  under  the  water-company  act  and 
is  without  power  to  grant  such  consent  either  to  a  corpora- 
tion organized  under  the  general  corporation  act  or  to  an 
individual. 

The  board  has  approved  two  ordinances  of  the  township 
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of  Hanover,  Morris  County,  granting  franchises  to  the 
Mountain  Lakes  Gas  Company  and  to  the  Boonton  Klectric 
Company. 

I  >n  the  ground  of  lack  of  jurisdiction  the  board  has  dis- 
missed a  petition  filed  by  the  Delaware  &  Atlantic  Tele- 
graph &  Telephone  Company  appealing  from  an  ordinance 
of  the  commissioners  of  the  city  of  Ocean  City  requiring 
the  removal  of  the  company's  poles,  etc.,  from  the  public 
highways  and  the  installation  of  an  underground  system 
to  replace  its   overhead  system. 

The  petition  of  the  Monmouth  Lighting  Company  for 
permission  to  transfer  certain  shares  of  its  capital  stock 
to  the  Eastern  Utilities  Corporation  has  been  dismissed. 
Section  49  of  the  general  corporation  act,  as  amended  by 
Chapter  14,  P.  L.  1913,  confines  a  corporation  organized 
under  this  act  to  the  purchase  of  shares  of  capital  stock 
of  a  corporation  the  property  of  which  is  cognate  in  char- 
acter and  use  to  the  property  used  and  contemplated  to  be 
used  by  the  purchasing  corporation  in  the  direct  conduct 
of  its  own  proper  business.  The  board  finds  that  the 
Eastern  Utilities  Corporation  is  a  "holding  company"  for 

utility  securities.     The  business  of  the  Mnn nth  Lighting 

1  ompany  is  that  of  generating  and  distributing  light, 
its  property  consisting  of  a  light  generating    md  dstnbution 
plant  and  the  franchises  under  which  the  same  is  operated. 
In  the  judgment  of  the  board  the  property  owned  by  the 
Monmouth  Lighting  Company  mate  in  character 

and  use  to  the  pna ntemplated  to  1"-  u  1 

the  Eastern  Utilities  (  orporation  in  the  direct  conduct  "i 
its  proper  business. 


Current  News  Notes 

Reduction    ik    Rates    in   Qui    ei    Owing   ><>  Competi- 
11.    -The  energel  nig  made  for  new  business  by 

ii [1 1"  c    Railw aj .    Light   &  Po  ipany   and   the 

Dorchester  Electric  1  ompanj  ol  Quebec  is  reflected  in  the 
reduction  of  rates  made  by  the  former  companj    from  15 

cents  to  7  cents  per  kw-hr.  I  lie  DorcheStei  I  lectrk  Com- 
pany announces  its  intention  of  meeting  the  cut  by  making 
its  base  rate  for  energy  6  cents  per  kw-hr. 

*  *     * 

Data  on  "Blue-Sky"  Laws.— Of  the  thirty  seven 
legislatures  which  have  convem  even  have  ad- 

journed without  passing  "blue-sky"  laws;  twelve  are  now 
considering  legislation  of  thai  character;  three  states — 
Iowa,  Michigan  and  Colorado-  have  passed  bills  which  still 
aw  ail  the  appi  o\  al  of  governoi  s,  and  1  n  1  I 
zona,  Arkansas,  Idaho,  Kansas.  Maine.  Missouri,  Montana. 
North  Dakota,  Oregon,  South  Dakota,  West  Virginia  and 
Vermont— have  passed  legislation  aimed  al  the  fraudulent 
lealer  in  securities. 

*  *    * 

Commission  Orders  Groundini 
ondaries  in   Quebec,     ["he  Quebec   Public  Utilities  i 
mission,  after  a  thorough  in:  ■ 

tions  in  the  cits   of  Q  of  the 

1  anadian  Fire  Underwriters'    Association,  has  ordered  the 
Quebec   Railway,   1  ighl   &   Powei    I  ompanj   and  th< 
chester   Electric   Company   to  ground  all  the  transformer 

secondaries  or  neutrals  on  their  respective  systems.  In- 
asmuch as  the  Underwriters  recommended  thai  the 
grounding  be  made  to  the  water  piping  system  of  the  city, 
the  commission  instructed  the  companies  to  approach  the 
Quebec  City  Council  and  endeavor  to  secure  permission 
to  comply  with  the  recommend 

*  *    * 

Disastrous  Firi   in  Chicago  Garagi  i  stab 

lishmenl  oi  the  Robert  Bland  electric  garage  in  Chicago 
was  destroyed  by  tire  on  May  q.     Electric  automobiles  to 


the  number  of  about  forty  were  burn;d,  and  the  total  loss 
was  estimated  at  about  $100,000.  The  garage  occupied  three 
of  an  old  building,  and  fifty  electric  vehicles  were 
taken  from  the  first  floor  by  firemen  and  policemen.  Most 
01  the  cars  in  the  garage  wer. 

Boulevard  and  vicinity.  The  garage  was  supplied  with 
electricity    by    the    Commonwealth  rnpany,    and 

the  electrical  equipment  of  that  company,  located  in  the 
basement  and  protected  by  a  heavy  concrete  floor  above, 
was  not  damaged.     The  origin  of  the  tire 

*  »     » 

Public    Service    Commission    Bills    Before    Illinois 
LATURE. — A  hearing  on  the  public  service  commi 
bills   pending   in   the    Illinois    Legislatun  :.    at    a 

joint  meeting  of  the  Senate  and  Housi    public  unlit;. 

nt   and   pointed   out  ob- 
ns  to  the  Kapp  and  Glackin  bill-,  which  v. 
chiefly  considered.     The  Rapp  bill  is  the  one 
Governor  Dunne.     It  is  modeled  to  a  considerable  • 
on  th'  I  dackin  bill  I  by  a 

tninoi  ich  had  the 

subject  under  consideration   for  two  years.     It  repri 
the   views   of   the   present   city   administi 
«     »     * 
S -\\  ING   FUEL  WITH  ■    Army  an,: 

Journal 

in  coal  consumption  in  the  State,  War  and  Navy  Building 
at  Washington,  but  that  th(  occupants  of  the  building  com- 
plain that  thi  !  made  at  th  I  their 
comfort  and  efficiency.  There  has  not  been  enough  elec- 
tricity generated  properl)  to  run  the  elevators  during  the 
rush    hours   of   the   morning    and   not  enough   to   give   the 

r  to  the  lamps  when  on  dart 
their   u  -ource  com< 

information    that    while    the    saving    of    government    coal 
progressed  many  government  employees  shivered  or  wore 
their  overcoat-   al    their   d<  si 
and  some  were  stricken  with  pneumonia. 

*  *     » 
Proposed  I '  w  01 

city  attorney    and   the  citj    electri 
Springs,  Col.,  have  been  instructed  to  draw  up  an  occupa- 
tion  tax   ordinance   requiring   annu 
and  wire    mileage  basis   from  all  corporations  mainta 
n   in  that  city.      The  cit) 
be  divided   into  districts   and   the  annual 
will    van     from    $2    each    in    tl 

cents  per  pole  in  the  outlying  areas.     The  annual  tax 
on  wire  mileage  will  vary  from  $5  a  mile  ■ 

in  all  distrii 

from    all   ch 
iccupied  in  pan  by  municipal  lit 

:    an    iiijun. 
Powei 

pan)      It  is  claimed  that  ther 

f  the  Mutual 

I 

panj      lu  I 
the  rr. 

between   the   circuit 

court  •   the 

Mutual  . 
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SOCIETY  MEETINGS 

Convention  of  Canadian  Electrical  Association. — 
The  annual  convention  of  the  Canadian  Electrical  Associa- 
tion, which  was  scheduled  to  be  held  at  Fort  William,  On- 
tario, on  June  23-25,  will  be  held  instead  at  Toronto,  June 
25  to  27,  inclusive. 

*     *     * 

\hi  1  inc  of  Empire  State  Gas  &  Electric  Association. 
— The  next  regular  meeting  of  the  Empire  State  Gas  & 
Electric  Association  will  be  held  in  the  rooms  of  the  Busi- 
ness Men's  Association  at  Ithaca,  N.  Y.,  May  23  and  24. 
The  topics  for  discussion  will  be  problems  confronting 
small  gas  and  electric  stations. 


Stage  Lighting. — The  effect  of  colored  lights  upon  stage 
scenery  was  strikingly  demonstrated  by  Mr.  Bassett  Jones 
at  a  meeting  of  the  New  York  Section  of  the  Illuminating 
Engineering  Society  held  in  the  Clymer  Street  Theatre, 
Brooklyn,  on  May  8.  The  lecturer  showed  to  what  extent 
light  of  one  color  alters  scenery  painted  in  various  colors 
with  different  materials.  He  demonstrated  the  effect  of 
changing  the  direction  of  light  upon  architectural  details 
and  illustrated  methods  of  giving  unlimited  distance  effect 
in  stage  setting. 

Society  for  the  Promotion  of  Engineering  Education. 
— Minneapolis  has  been  selected  as  the  city  for  the  annual 
convention  of  the  Society  for  the  Promotion  of  Engineering 
Education,  which  is  to  be  held  on  June  24,  25  and  26.  Prof. 
H.  H.  Norris,  Ithaca,  N.  Y.,  is  secretary  of  the  society. 
A  partial  list  of  the  authors  who  will  present  papers  is  as 
follows :  Messrs.  C.  F.  Cahill,  P.  P.  Claxton,  H.  W.  Hib- 
bard,  A.  C.  Humphreys.  I.  C.  Lee,  A.  B.  McDaniel,  H.  S. 
Person,  C.  R.  Richards,  E.  C.  Schmidt,  C.  E.  Sherman, 
G.  F.  Swain  and  D.  M.  Wright. 


Plans  for  Joint  Jovian  and  Electric  Club  of  Chicago 
Meeting. — At  the  Electric  Club  luncheon  held  in  Chicago 
on  May  8  it  was  announced  that  the  Chicago  Jovian  Lunch 
Club  would  be  invited  to  hold  a  joint  luncheon  with  the 
Electric  Club  on  May  22.  Judge  Cutting  of  the  Probate 
Court  is  expected  to  give  a  talk  before  the  club  on  that 
date.  Preparatory  to  the  N.  E.  L.  A.  convention  of  June  2-6 
the  Electric  Club  has  obtained  watch  fobs  bearing  the  club's 
monogram  which  will  be  worn  by  the  members  to  distinguish 
the  hosts  from  the  guests.  Fobs  made  of  bronze,  silver,  gold 
plate  and  solid  gold  will  be  offered  as  prizes  to  those  secur- 
ing new  members.  The  committee  on  by-laws  submitted  a 
report  suggesting  a  change  in  the  time  of  electing  new  of- 
ficers. Through  this  change  it  is  hoped  that  the  new  ad- 
ministration will  be  on  a  working  basis  before  the  preceding 
officers'  terms  expire.  Mr.  Lynn  A.  Williams,  of  the  Chi- 
cago patent  bar,  discussed  the  present  patent-law  situation. 

*     *     * 

Association  of  Railway  Telegraph  Superintendents 
to  Mf.et  in  St.  Louis. — The  thirty-second  annual  meeting 
of  the  Association  of  Railway  Telegraph  Superintendents 
will  be  held  at  the  Planters'  Hotel  in  St.  Louis  on  May  20, 
21  and  22.  On  the  program  there  are  several  papers  dealing 
with  telephone  subjects,  as  about  75,000  miles  of  railroad  in 
America  are  equipped  with  telephone  dispatching  apparatus. 
Papers  are  announced  as  follows:  "Main  Line  Power  for 
Selective  Circuits.  Including  Transmission  and  Signaling/' 
by  Mr.  Richard  F.  Spamer.  of  New  York  City;  "Some 
Phases  of  an  Organization  for  the  Maintenance  of  Lines," 
by  Mr.  M.  C.  Allen,  of  New  York  City;  "Full  Use  of 
Wires,"  by  Mr.  H.  D.  Teed,  of  Springfield,  Mo.:  "Protection 
Against  Lightning  and  High  Currents  on  Telegraph  and 
Telephone  Equipment,"  by  Mr.  M.  H.  Clopp,  of  St.  Paul ; 
"Inductive  Disturbances  as  Affecting  Telephone  and  Tele- 


graph Lines,"  by  Mr.  P.  J.  Howe,  of  New  York  City; 
"Organization  for  Wire  Chiefs  and  Telephone  Inspectors," 
by  Mr.  J.  B.  Sheldon,  of  Omaha;  "Use  of  Telephones  by 
Railroads  for  Dispatching  Trains,  Handling  Messages,  etc," 
by  Mr.  J.  C.  Johnson,  of  Philadelphia;  "Some  Facts  Con- 
cerning Telephone  Transmision,"  by  Messrs.  E.  Miller  and 
C.  A.  Robinson,  of  New  York  City. 

The  British  Columbia  Electrical  Inspection  So- 
ciety.-— An  organization  with  the  foregoing  name  has  been 
formed  at  Vancouver,  B.  C,  composed  of  city  and  mu- 
nicipal electricians  and  inspectors,  superintendents  and  other 
officials  of  electrical  contracting  firms  and  representatives 
of  power  companies  and  supply  houses.  The  object  of  the 
society  is  the  standardization  of  inspection  work  and  the 
co-operation  of  the  various  electrical  interests.  It  has  been 
decided  to  hold  bi-monthly  meetings,  and  an  address  on 
some  interesting  electrical  subject  will  be  given  each  month 
by  one  of  the  members.  Mr.  C.  H.  Fletcher,  city  elec- 
trician of  Vancouver,  has  been  elected  president,  and  the 
newly  elected  vice-president  and  secretary  are  respectively 
Messrs.  H.  Burns  and  J.  W.  Cooke,  of  the  city  electrician's 
department.  It  is  the  intention  to  extend  the  scope  of  the 
organization  by  the  addition  of  members  from  the  cities 
and  municipalities  of  the  interior  of  British  Columbia. 

*  *     * 

Institute  of  Radio  Engineers. — At  a  meeting  of  the 
Institute  of  Radio  Engineers  on  May  8,  Dr.  A.  E.  Kennelly 
read  a  paper  on  the  "Daylight  Effect  in  Radio  Telegraphy," 
covering  the  general  theory  of  radio  transmission  between 
earthed  conductors  and  the  probable  causes  of  attenuation 
and  of  the  rapid  variations  in  signal  intensity  which  occur 
near  times  of  sunrise  and  sunset.  In  the  discussion  repre- 
sentatives of  nearly  all  radio  and  wire  communication  in- 
terests took  part.  The  opinion  held  by  all  was  that  great 
credit  was  due  to  Dr.  Kennelly  for  explanations  which  are 
so  well  sustained  by  observed  facts  of  the  absorption  phe- 
nomena. The  next  meeting  of  the  institute  will  be  held 
at  Fayerweather  Hall,  Columbia  University,  at  8:15  p.  in 
mi  Wednesday,  June  4.  Mr.  John  L.  Hogan,  Jr.,  of  the 
National  Signaling  Company,  will  present  a  paper  describ- 
ing the  new  "heterodyne"  receiver,  as  used  in  the  Fessen- 
den  system  during  the  recent  trials  of  the  Arlington  naval 
radio  station. 

*  *     * 

Automobile  Engineers'  Summer  Meeting. — From  June 
4  to  June  7  the  Society  of  Automobile  Engineers  will  hold 
its  summer  meeting  en  route  from  Detroit  to  Sault  Ste. 
Marie.  The  City  of  Detroit  III  has  been  chartered,  and 
the  semi-annual  meeting  of  the  society  will  be  held  on 
board  the  vessel.  The  steamer  will  leave  Detroit  on 
Wednesday  afternoon,  June  4,  landing  at  Sault  Ste.  Marie 
in  the  afternoon  of  the  following  day.  A  business  and  pro- 
fessional session  will  be  held  on  shipboard  on  Thursday 
morning,  and  in  the  afternoon  a  professional  session,  fol- 
lowed by  an  entertainment  in  the  evening.  Professional 
sessions  will  also  be  held  Friday  and  Saturday  morning,  and 
at  one  of  these  meetings  members  of  the  Institution  of 
Automobile  Engineers  and  the  Society  of  Motor  Manufac- 
turers and  Traders  of  England,  who  are  to  visit  America 
upon  the  invitation  of  the  American  society,  will  present 
papers  and  take  part  in  the  discussion.  Among  other  sub- 
jects that  will  probably  be  discussed  at  the  professional  ses- 
sions are  electric  motor  starters,  possibilities  and  limita- 
tions of  utilization  of  electricity  in  operative  motor-car 
functions,  and  efficiency  in  transmission.  Mr.  A.  L.  Riker 
is  chairman  of  the  electrical  equipment  division.  The  of- 
ficers of  the  Society  of  Automobile  Engineers  are:  Presi- 
dent,  Mr.  Howard  Marmon ;  treasurer,  Mr.  Hermann  F. 
Cuntz,  and  secretary,  Mr.  Coker  F.  Clarkson,  1786  Broad- 
way, New  York. 
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Municipal  Power  Plant  ot  Eugene,  Ore. 


Hydroelectric  generating  station,  transmission  and  dis- 
tribution systems  on  the  McKenzie  River,  supplying 
energy  to  a  municipality  containing  12,000  inhabitants 


Till-,  city   of   Eugene   is   located  at   the  head  of  the 
Willamette  Valley,  1-'-'  miles  south  of  Portland  and 
60  miles  from  the  Pa<  ifii    Coast,    It  is  the  county 
scat  of  Lane  County  and  the  center  of  a  rich  agricultural 
and  lumbering  district,     ["hi   ' 
here  and  the  people  of  the  1  if \    ha  1 1    demi  mstrated 
activity  in  the  developmenl  of  both  private  and  publii   edu 
cational  institutions. 

Electrical  1  net  gy  is  supplied  to  th<  cit;  il  pi  esenl  ft  om 
three  sources — the  <  !ham- 
bers  Pow  er  I  'ompanj .  Eur 
nishing  water  pow er  bj 
diversion  from  the  Willa 
met  ti  .    the    <  )regon    Power 

ipany,   with   sti 

erated  electrical  power 
from  its  plant  at  Spring 
field,  and  the  municipal  hy- 
droi  l&  trie  developmenl  on 
the   McKenzie  River. 

I  lure     arc     three     large 
lumber    mills    about    Eugene    bi    idi      four    planing    mills. 
Other    industries    represented    are    woolen,    excelsior    and 
Soui    mills,    foundries,   knife,   broom,    mattress   and    incu- 
bator factories,  fruit  and  1  egetabli     anm 
works,  brickyards  and  soda  works. 

The  present  area  is  4.2  sq.  miles,  with  a    ■ 

lation  of  approximate!)    1 2, 

The  McKenzie  River,  which  supplies  power  for  the 
Eugene  municipal  hydroelectric  plant,  has  its  origin  in 
(dear  Lake,  a  snow  fed  body  of  water  m  the  '  ascade 
Range,  about  70  miles  east  of  I  ugene.  At  its  upper  end 
the  stream  is  deep  and  swift.    It  gradually  becomes  broader 


and   more    shallow,   however,    and    for   the   final   30   mi 
runs  through  a  low  farming  country  until  it  joins  with  the 
Willamette  at  1  ohurg. 

I  In-  intake  for  th  r  canal  i>  located  on  the  north 

hank  of  the  nver,  1  .s  miles  east  ol   : 
take  WJ  plant  through  a  canal  19,400 

ft.  long  and  650   n.  ol    ■■• I  tlume.      li  lilable 

1,   mori  Fficient   to   run   the   plant   at   it-   maximum 

daj  m  the  year,  the  minimum  river  being 

approxin  cu.   it. 

The    power    plant    is    lo- 
1   Wal- 
terville,    14    miles 

mil  I  mile  north  of 
the    McKenzie   Kiver.      The 
•.  wide  at  the 
mouth  ami  -.- 

Uith   sides   by   driven   piling 
set    8     ft.    apart    and     faced 
with  2.5-in.  plank  spiki 
horizontally,     I  hi-  sheet-lined  piling  1-  cribbed  and  I 
with   rock  and  brush.     Protection    for  thi  •    from 

drift,   logs,  irded  by   a  heavy   double-log  boom 

ding   entirel)    across  the  mouth   of  the  canal  intake, 
shown  111  I  \g 

Mi.    n.  idgati   .  350  ft.  below  the  intak<  ncrete 

construction  on  a  foundation  of  hard-pan  gravel,  there  being 
11  k  a\  ailabli  1  40  ft.  into  the 

hank-  on  each  sidi    at    ■  hi  ight 

(  111   the   lower   side  of   tie 

the  gate  openings  protects  th<   bed  ol  thi  -t  the 

churning  action  of  the  water 
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controlled  by  means  of  a  hand-operated  winch  ami   bevel  separate  high-tension  room  back  of  the  switchboard.     The 

gears-  foundations  are  of  concrete,  24  ft.  deep,  in  a  gravel  and 

About    1.5   miles   below   the   headworks   is   a   wasteway,  rock  formation, 

equipped  with  flashboards.     This  wasteway  is   for   use  in  The  generating  equipment  consists  of  two  1200-hp  Pelton 

case  of  emergency   only,  the  regulation   of  the   amount  of  Francis   type   turbines   directly   connected    to   2300-volt,    60 

TABLE     I SCHEDULE     OF     RATES     FOR     LIGHTING     AND      MOTOR 

SERVICE  ADOPTED  BY  THE  EUGENE  WATER  BOARD 


PIG.    3 — CANAL    INTAKE 

water  in  the  canal  being  ordinarily  accomplished  by  suitable 
adjustment  of  the  headgates. 

Flume  and  Penstocks 

The  flume  is  650  ft.  in  length,  10  ft.  wide  by  7  ft.  deep 
inside,  and  is  constructed  of  23/2-in.  tongued  and  grooved 
lumber,  dressed  on  both  sides.  The  bed  has  a  slope  of  1  ft. 
per  1000,  with  the  exception  of  the  first  48  ft.  at  the  flume 
entry,  which  has  a  slope  of  I  ft.  per  100.  With  the  flume 
running  full,  the  calculated  velocity  of  flow  is  8  ft.  per 
second,  or  a  total  flow  of  560  second-ft. 

The  forebay  is  of  the  same  construction  as  the  flume. 
74  ft.  long  by  24  ft.  wide,  with  a  depth  of  11  ft.  The  lower 
end  is  provided  with  a  waste  gate  emptying  into  a  plank 
spillway,  through  which  the  waste  water  is  led  into  the  tail- 
race  some  150  ft.  below  the  plant.  The  main  gates  are  hand- 
operated  by  a  winch  and  set  of  bevel  and  spur  gears.  Over 
the  entrance  to  each  penstock  is  a  protective  screen  of 
ij4-in.  wood  slats  so  arranged  that  it  may  be  conveniently 
cleaned  from  above. 

Water  is  conducted  from  the  forebay  to  the  power  house 
through  two  wood-stave  pipes  each  100  ft.  long  with  ■  an 
inside  diameter  of  8  ft.  They  are  constructed  of  4-in.  stock 
dressed  to  3.5  in,  and  are  banded  every  6  in.  with'  j4-in. 
steel.  The  forebay  end  of  each  penstock  is  embedded  in 
concrete.  The  pipes  are  bedded  on  heavy  timber  cradles 
12  ft.  apart.     Just  before  entering;  the  station  the  stave  pipe 


FIG.  4 — 'WASTE  GATES   IN    CANAL 

connects  to  a  96-in.   riveted   steel   "Y"   which   carries   the 
water  to  the  turbine  of  each  unit. 

Generating  Station 

The  generators,  waterwheels,  switchboard  and  step-up 
transformers  are  housed  in  the  main  building.  The  main- 
line  circuit-breakers   and  the   lightning   arresters   are   in   a 


LIGHTING  SERVICE* 

MOTOR 

service! 

Kilowatt-hours 

Cents  per  Kw 

hr.        Kil 

jwatt  hours 

Cents 

per  Kw-hr. 

20 
40 

9.0 
8.0 

100 
150 
230 

5.00 
4.50 
4   00 

100 
230 

7.0 
6.0 

380 

800 

1  ,300 

3.50 
3.00 

2/5 

500 
1  .300 

5.0 
3.0 

1.900 
5.000 
10,000 

2.50 
2.25 
2.00 

*Minimum   monthly  bill.   SI. 
tMinimum  monthly  bill,  75  cents 

per  hp  ol 

maximum 

demand 

cycle,  three-phase  Fort  Wayne  generators  having  a  normal 
rating  of  945  hp  (705  kw  at  300  r.p.m.). 

Two  30-kw  exciters  are  belted  to  the  generator  shafts. 
The  hydraulic  head  on-  the  shaft  centers  of  the  wheels  is 
28  ft.  and  the  draft  head  is  15  ft.,  giving  a  total  head  of 
43  ft. 

Each  unit  is  equipped  with  a  Pelton  automatic  oil-pressure 


FIG.   5 CANAL    HEADGATES 

governor.  The  speed  may  also  be  conveniently  regulated 
by  means  of  a  700  hp,  2300-volt  water  rheostat  installed  in 
the  tailrace. 

The  maximum  load  on  the  station  in  October,  1912, 
reached  550  hp.  In  ten  months  of  commercial  operation 
about  one-half  of  the  present  rated  capacity  has  been  used. 

Switchboard 

Fhe  control  board  consists  of  seven  panels  of  Vermont 
marble.  All  indicating  meters  are  of  the  vertical  edgewise 
type.  The  board  is  also  furnished  with  two  recording  watt- 
meters and  one  graphic  voltmeter.  The  latter  instruments 
are  connected  to  the  high-tension  side  of  the  step-up  trans- 
formers through  two  22,000/100-volt  shunt  transformers 
connected  in  open  delta  and  three  W'estinghouse  series 
transformers  inserted  in  the  line  between  the  main  circuit- 
breaker  and  the  choke  coils.  All  low-tension  oil  switches 
are  of  Westinghouse  make  and  rated  at  200  amp.  These  are 
placed  in  separate  concrete  cells  behind  the  control  board, 
while  the  solenoid-operated  main-line  circuit-breaker  is  lo- 
cated in  a  concrete  cell  in  the  high-tension  room.  Relays 
are  of  the  overload  inverse  time-limit  type.  The  voltage  is 
regulated  by  a  Tirrill  regulator  adjusted  to  compensate  for 
line  drop  at  different  loads.  A  synchroscope  is  mounted  on 
a  swinging  bracket  at  the  left-hand  end  of  the  switchboard. 
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I  n<  rg)  for  the  station  lighting  1-  supplied  through  a  7.5-kw 
single-phasi    nan  former  connect  olt  bus. 

Transformers  and  Arri 

TIic  transformer  equipment  consists  oi  one  bank  ol 
200  l       Westinghouse  oil-insulated,  w  inits. 

1  hi  tran  former  guarantees  permit  an  overload  ol 
50  per  cent  on  their 
normal     rating     for 

One       hour       without 

undue  heating.  A 
duplicate  hank  of 
tran  formers  at  the 
substation  al 

ti  1  down  the  line 
emf  of  23,000  volts 
to  1300  voli  i  foi  the 
c  i  t  y      distribution. 

I  in    1     transformers 

an      all     delta  

nected.  A  fourth 
spare     unit     is     ar 

ranged     for     it 

diate  connection  in 
case  of  injurj  to 
anj  urn   1 1 1 1 1 1 

The  station  is  pro- 
tected against  light 
ning    and    line    di 
turbances  l>\  a  bank 

0  f  Westinghouse 
.1. 1 1  rolytic  arresters 
installed  in  the  high- 
ten  ion  room.  The) 
are  charged  daily 
and  a  record  is  kepi 
of  their  perform- 
ance, Choke  coils  between  the  arresters  ami  the  main 
circuit  breaker  afford  additional   pi tation 

apparatus. 

I  1;  \  \s\i  [SSION     I 

Energ)  at  23,000  \olts  is  transmitted  to  Eugene  over  15.5 

miles  of   wood-pole   hue.       The   pule-   are   of   cedar,   35    It.   to 

511  ft.   in  length,  with   forty  pole-  to  the  mile.     The  three 

wires  of    No.  •(   medium-draw  11   solid   hare  copper   are   placed 

in  a  48-in.  triangle  on  Pittsburgh  sin  0  volt 

poi  celain  insulators  8  in.  in  diami  ti  1 
The  only  long  span  in  the  enure  hue  1-  the  crossing  over 

1  in    McKenzie    Kn  <  r.      I'w  0    ;o-ft      rood    tow<  rs,   


-INTERIOI 


This  line  is  in  thi 

over  the  I  lendrii  I  long 

river   span  by  high   water,   wind  or 

62]    in  all.  are  nil  rom  the  plant  to 

tation  in   I 
A   private  telepl  14  hard-drawn  co 

connects  the  plant   with  the 

rms      mount  - 
the 
high  -  ten-ion  -  line 

iximity 

to   the    • 

to  the 

the     plant 

■ 
carrying 

-tray    li 
the     w 

inter- 
•  .d-      test      stations 

ble 

e«|iii| 

lished      111      the      llll- 
11-ed   portion   of   the   water  filter   plant.       Three   ti 
similar  to  thosi     ii   the  power  plant   Step  down  tl 
volts. 

I  he  equipment   1-  complete  with  mam  switch 
tective  devices  and  automatic  circuit  h  cir 

cuit.     No  special  attendant  i-  required  at  I 

the   operator-    at    the    pun  ; 

The  energy  distributed  from  th. 
ior    pumping    cits    wat.r.    street    lighting    and    comma 
lighting  and  motor  sen 

end  .11  2300  \olt-  I.,  .in  adjacent  building,  where  the  pumps 
for  the  cit\   water-works 


8 — TRA  N  SMISSION-I  IN  I 


tj£i       ~  ^nmP^Tlflfl 

'■  1 

t?8I JWIWH  w  >W \ 

lip? 

each  hank  oi  the  rivet         iporl  this  -pan.  the  distanci 
tween  lowers  being  000  u      1  in   base  oi  the  tower  on  the 
north,  or  lower,  hank  oi  iln  rivei   is  cribbed  and  tilled  with 
rock  as  a  safeguard  against  cutting  at  tune-  i>i  high  water. 

Xo.    1    solid   hard-drawn   copper    1-    used    for   this   span,   with 

a  sag  oi  jo  ft.    With  the  view  of  increasing  reliability  of 
service,        mile  of  additional  line  has  just  been  completed. 


■ 

I'lie  street 
amp  t.  .. 
circuit 
the  city,  w  i 
portion 

-ion-,  win  th»    first  plan  be 

the  city  with  at 
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every  block  corner.  Thirty  miles  of  streets  are  now  lighted 
by  this  system.  The  lamps  are  usually  mounted  on  pipe 
brackets  on  poles  at  the  street  intersection  and  at  a  height 
of  about  15  ft.  above  the  curb. 

The  commercial  service  is  furnished  by  two  2300-volt, 
three-phase  circuits,  carried  overhead  in  poles.  The  circuit 
for  the  north  and  west  and  business  section  of  the  city  is  of 


FIC.     10 STREET-LIGHTING    UNIT,    EUGENE,    ORE. 

No.  o  copper  with  a  load  center  at  about  3000  ft.  from  the 
substation.  The  circuit  for  the  south  and  east  part  of  the 
city  is  carried  underground  for  a  distance  of  500  ft.  and 
then  changes  to  overhead  construction.  The  standard  sec- 
ondary emfs  are  230  volts  for  motor  service,  and  230/115 
volts  for  lighting  service. 

Customers'  service  is  metered  throughout  excepting  such 
service  as  is  fixed  in  regard  to  the  amount  and  hours  use, 
as  in  case  of  sign  and  window  lighting. 

TABLE    II COST  OF  POWER   PLANT   TO    DEC.    10,    I9I2 


Supervision 

General  office 

Intake 

♦Canal 

Headgates 

Flume  forebay  and  wasteway  .  . 

Hydraulic  apparatus    and    pipe 


$2,952.5  7 
3,027.56 
2,510.23 

89.923.64 
4,513.57 

10,199    17 


Electric  apparatus. 


Station  buildings  and  grounds 
Transmission  and  telephone  li' 


Substation  apparatus 

Substation,    b  u  i  1  d  1  n  gs   and 

grounds 
Real  estate  and  rights-oi  wa  J 

Miscellaneous 

Meters 


Extensions         Total  Cost 


$1 ,802.58 

1,389.73 

1  ,460.85 

247.61 


S4.755.15 
4,417.2" 
3,971.08 

90,171 .25 
4,513.57 

10.603.81 


S00.00 

13.12 

81 S.12 

11  .723.36 

440.72 

1  2 , 1 64  .  1  1 

11  >   34 

112.34 

9, 724    17 

9.724.17 

Transformers  and  lines. 

Stores 

Ornamental  posts 

Series    street   lighting.  . 


Total 

Bond  expense  and  interest  .hir- 
ing construction 


Si  ''7, 2  15:  95 
20.75S. 03 


22,418.85 
8.85 

17,676.40 


$21 7,970  98       $66,  105   04 


$263,520.99 
20,755.03 


crgy  is  furnished  from  the  230/1 15-volt  three-wire  com- 
mercial system.  The  wires  are  carried  in  steel  conduit  laid 
in  the  cement  walk  next  to  the  curb. 

Schedules  of  Rates 
In  the  city  of  Eugene  the  maximum  lighting  rates  was 
formerly  15  cents  per  kw-hr.,  the  maximum  rate  now  being 
9  cents  per  kw-hr.,  this  reduction  having  been  accomplished 

TABLE    III — SUMMARY   OF   EXPENDITURES,    MARCH    II,    191 1,    TO 
DEC.    IO,    1912 


Power  plant: 

Supervision  and  engineering. .  ,  . 

General  office 

Intake 

Head  gates 

Flume,  forebay  and  wasteway. .  . 
Hydraulic    apparatus    and    pipe 

lines 

Electric  apparatus 

Station  buildings  and  grounds. .  . 
Transmission  and  telephone  line 

Substation  apparatus 

Substation    buildings    and 

grounds 22.51 

Real  estate  and  rights-of-way.  .  .  1  .20 

Miscellaneous 478.87 

Operating  force 5.375.16 

Total  power  plant $10.381 .  77 

Distributing  system: 

Supervision  and  engineering     .  .  $375  .13 

General  office. 2,269.45 

Business  promotion 691.90 

Collecting  revenue 1 43  .  46 

Meters 840.43 

Transformers  and  lines 5  ,321  .20 

Lamps 120.42 

Stores 130.61 

Damage 6.40 

Real  estate  and  rights-of-way.  14.15 

Miscellaneous 229  .  13 

Ornamental  posts 6.60 

Series  street  lighting 7  7  .  90 

Sub-total $10,226.78 

Bond  interest 1,500.00 

Total  distributing  system $1 1 ,  726  .  78 

Grand  total $22,108.55 


Operation 

Construction 

and  Ma 

and  Ex- 

Total 

tenanc 

tensions 

$2,483 

69 

$526 

98 

$3,010 

67 

877 

07 

115 

25 

992 

32 

135 

84 

1,460 

85 

1,596 

69 

21 

25 

247 

61 

268 

86 

147 

30 

404 

44 

551 

74 

21 

60 

118 

52 

140 

12 

150 

84 

183 

47 

334 

31 

53 

45 

1  ,512 

40 

1,565 

BS 

583 

01 

895 

03 

1,478 

114 

29 

98 

572 

30 

602 

28 

13.12 
421 .03 
112.34 


8.85 
19.75 


35.63 
422.23 
591.21 
,375.16 


S66.305.04 


$1 

650 

73 

.« 

543 

93 

691 

90 

143 

46 

10 

564 

60 

27 

740 

05 

120 

42 

1.19 

46 

6 

40 

.i.i 

90 

.'.'■> 

13 

7 

330 

20 

17 

,754 

30 

$69 

948 

48 

1 

,500 

00 

S88.413.59 


in  one  year  since  the  municipal  plant  entered  the  field.  The 
rates  for  electrical  energy  mentioned  above  are  the  result  of 
careful  consideration  of  all  the  problems  pertaining  to  rate 
making. 

It  may  be  interesting  to  note  that  on  Dec.  I,  1911,  two 
customers  were  served,  whereas  on  Dec.  1,  1912,  one  year 
later,  no  fewer  than  1001  customers  were  being  served  by 
the  municipal  lighting  plant,  a  record  of  growth  that  cer- 


$284,276  02 


FIG.    II — STEAM-DRIVEN    SAWMILLS 


The  lighting  of  the  business  section  is  carried  out  with 
ornamental  clusters.  Five  lamp-posts  are  used  with  four 
pendent  60-watt  tungsten  lamps  and  one  vertical  100-watt 
lamp.  Pendent  lamps  are  inclosed  in  12-in.  roughed-glass 
globes  and  are  turned  out  at  midnight.  The  vertical  lamps 
are  inclosed  in  14-in.  glass  and  are  operated  all  night.     En- 


tainly  seems  to  afford  ample  proof  of  the  extent  of  the 
business  that  the  plant  is  able  to  secure. 

Cost  of  the  Power  Plant 

The  record  of  the  engineer  in  charge  of  construction  sub- 
mitted to  the  City  Council  contains  complete  data  as  to  cost 
of  construction  and  operation.  These  data  are  contained 
in  Tables  II  and  III. 
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Hydroelectric  Plant  lor  Sawmill  Use  at  Hartland,Vt. 

By  M.  A.   1 

Located  in  a  V-shaped  gorge,  of  which  one  side  is  an 
overhanging  cliff  some  50  ft.  high  and  thi 
steeply  that  access  to  the  bottom  is  po  onlj  Ijy  mean 

of  ropes  or  ladders,  there  is  found  in  Hartland,   Vl 
of  the  most  peculiar  hydroelectric  plants  in  New  England. 

The    destruction    by    fire    in    0  of    the    saw, 

grist  and  cider  milk  which   formerly   Stood   Upon   the  brink 
of  the  rocky  chasm  left  in  place  and  bu)   slightly  injured  a 
12-in.    Rodney    Hunt    horizontal-shaft    turbine    wati  1 
which    had    been    in    Servici      1    part  about 

1904.     This  wheel  was  installed   in 

nccted  to  headwater  by  a  24-111.   steel  penstock,  and   it 
charged  to  the   raceway   through   a   quarter   turn   and   draft 
tube  a   vertical   distance  of    10    tt.     It    operated    undi 
effective  head  of  70  ft.  or  a  littl 
72    ft.      The   whole   structure   was   111    a    ro 
from  the  sloping  ledge  near  the  bottom  of  the  gorge.     It 
was  rated  by  the  builders  to  deliver  at   tin     shaft,  with   full 
gate   opening,   under  70    ft.    effective   head,   85.9S   hp   when 
running  at  873  r.p.m.     No  known  data   wen    available  by 
u  hich  its  racing  sp<  1  d, 
unloaded,   could   be   de- 
termined in  advance  ol 
an    actual    trial    under 
conditions  of   practical 

use. 

Owing    to    tin 
difficulty    formerly   ex- 
perienced  in  maintain- 
ing      a       satisfactory 

|p  o  w  e  r  transmission 
system  from  the  high- 
speed turbine  to  the 
in. 1  in  shafting  of  the 
mills  above  b)  means 
of  belts  and  counter 
shafts,  the  owner  de- 
termined to  discard  the 

Old  system  and  to  sub- 
stitute for  it  Mime  form 
Of  1  lei  1 1  H'  pOVi  er  trans 
mission.  \  fatal  ill- 
ness, hdwever,  pro 
vented  him  from  car- 
rying out  his  plans, 
and  a  brother  took  0\  er 
llu  property  and  busi- 
ness and  has  established   in   Ins  own   way  a   h; 

plant   which   answers   bis   present    purpOS)    will,   though   it    i~ 

\ cry  incomplete  in  its  equipment. 

Instead  of  employing  .1  consulting  engii  1  I \  foi 

and  supervise  the  construction  nerating  plant,  he 

united    representatives  of   the   chiel    manufacturing   con. 

cerns    c.f    electrical    apparatus    in    tins    CO! 

Hartland  and  submit  suggestions,  estimates  and  prop 
tor  furnishing  a  suitable  equipment  for  his  purpose.    Mean 

while  lie  bad  leased  Some  laud  above  and  to  one  side  of  the 

gorge  that  afforded  convenient  !.  and 

he  proceeded,  in  December,  1911    to  put  in  the  foundation 
Foi    in  electric  sawmill,     lust  before  this  work  was  begun 
the  writer  was  invited  to  go  to  Hartland  for  consultation 
relative  to  the  simplest  and  most  efficient  plan  for  util 
the  power  oi  the  high  speed  turbine  wheel,  taking  into 
sideration  that   the  plant   was  to  bi    used    foi    power  pur 

poses  only,  no  attempt   being   made  tO  .  -ula 

lion  suitable  for  lighting,  and  also  considering  the  character 
of  the  main   load,  a  circular   sawmill      than   which   no  worse 

load  is  to  be  found.    It  should  also  be  stated  that  first  cost 

was   the  touchstone  by   which  all   else   bad  to  be  tried 

The  record  of  service  «\   the  waterwheel  when  driving 


-  IPIDS  on    ,n 


the  old   sawmill,  through  a  lung   line  of  countershafts  and 

1   that   with   about    two-thirds   gate  opening  or 

more  the  pi  remarkably   steady.     It   also  proved 

that  the  length  and  capacity  of  the  penstock  were  such  as 

to   permit    the   usi  |    governor,   there 

a  pressure  relief  valve  mounted  upon  the  waterwheel 

case,  in  pip.,  to  prevent  trouble  from  sud- 

of  the  wheel  gate.    Repn  of  the  three 

largest  electrical   manufacturing   companies   in  the  country 

had  submitted   their   id.  sideration,   and   a   local 

electrician   hail   also   beet  anil   had   explained  to 

the  owner,  so  far  as  possible,  the  character  of  the  different 

vhich  had  been  submitted  and  the  approximate  com- 

parati  nstallation  and  care  in  use.     The  various 

plans  submitted  included  tin-  use  of  both  high-voltage  and 

low-voltage  alternating-current   apparatus   and   also   low  to 

medium  voltage  direct-current   apparatus:  hut  with  one  or 

two  exceptions  all  i  regulation 

iator,  or  a  com- 
bination  ol  both,  even  including  m  one  plan  a  heavy 
balance  wheel  between  the  turbine  at 

out   the   speed   curves  on   a   very   trying   kind  of  load.     The 
final  decision   was  in   fa  kw  direct-current  gen- 

tO  the 
turbine  shaft  by  means 
of  a  flexible  coupling. 
this    generator    I 

lly  wound  for  the 
situation.  to  permit 
fiuctual  -    un- 

der  \.:-  and 

the 
water-  I     to 

maintain     an     apj 
mate!;. 
all  times. 

To  accomplish  this  it 
ided  \\  it  It  a 
shunt  fit  1.1,  calcu- 
lated intain 
the  tcrnu 
•  xcept 
t   the   Geld 
••  i  t  h     t  h  e 
waterwheel     racing    up 

pound  field 

wind' 

full 
current  with  the  waterwh  [n 

other  words,   with   a    ti\. 
sufficient    to    carry    the    maximum    I 
waterwheel   and   the  dil* 
load  and   turbine   . 
the  speed   dl 
rent    in    the   series    fijeld 
thus    maintaining 
generator  ten 

In  practice,  however,   :t   has   been    found  in 
secure    an    even 
speeds  owinj 

curve    do    !■.  the    latter 

norm.!!  tnc 

to  race  when   ru  r   whenever  the   ; 

at    th. 

motor:  -,ded 

upon  to  give  normal   voltage  only  at   the  I 
the    spi 
850  r.p.m.  and   1  2 

The  buildi  ■  both 

an    exci 
field,   in   case   of   '  '   an<| 
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either  a  very  light  load  or  none  at  all  on  the  generator. 
The  former  required  extreme  care  to  secure  a  perfect  run- 
ning balance  of  the  moving  parts,  and  the  latter  could  in 
some  measure  be  prevented  by  use  of  a  variable  resistor  in 
series  with  the  shunt  field  winding. 

The   following   speed   tests   of   the   turbine   under   actual 
conditions    found    since    the    installation    of    the    generator 


This  at  first  caused  some  trouble,  but  a  change  of  drive 
pulley  on  the  sawmill  arbor  and  the  use  of  properly  ham- 
mered saws  remedied  the  trouble  somewhat. 

Machinery  of  this  class  will  run  more  steadily  when  so 
driven  than  if  belted  to  the  waterwheel  shaft  direct,  there 
being,  under  conditions  of  sawmill  use,  a  speed  change  at 
the  waterwheel  shaft  of  approximately  50  per  cent  between 
full  load  and  idle  load  (simply  carrying  machinery  idle). 
While  the  resultant  over-speed  of  motors  due  to  over-volt- 
age is  approximately  10  per  cent,  for  sawmill  use  the 
compound-wound,  interpole  motor  is  particularly  well 
suited,  the  series  field  being  compounded  10  per  cent,  and 
the  interpoles  are  so  wound  that  when  the  saw  enters  the 
log  and  a  heavy  overload  comes  on  there  is  very  little  drop 
in  speed  below  normal  provided  the  waterwheel  gate  is 
opened  properly  to  carry  the  maximum  load  at  the  time. 

In  their  anxiety  to  make  a  sale  of  a  generator  and  motors 
with  auxiliary  apparatus,  some  of  the  several  competing 
salesmen  appear  to  have  suggested  to  the  owner  that  a 
switchboard  was  unnecessary  with  this  kind  of  generator, 
a  suggestion  so  attractive  to  the  owner  on  the  score  of 
reduced  expense  that  as  a  matter  of  fact  the  plant  was 
installed  and  run  several  weeks  with  only  a  main  switch 
and  fuses,  mounted  on  a  slate  base  and  fastened  against  the 
rough  boarding  of  the  rude  shelter  termed  a  power  house 
to  connect  the  generator  to  the  transmission  line.     During 


FIG.    2 THE    MILLYARD    AND   THE    MILL 

will  illustrate  this :  Runaway  speed  at  three-quarters  gate 
opening  and  with  no  load  except  windage  and  friction  of 
bearings,  1650  r.p.m.  (This  was  slightly  unstable,  varying 
from  eight  to  ten  revolutions  at  different  times ;  cause  not 
known  but  perhaps  due  to  air  in  the  draft  tube.)  Speed 
at  same  gate  opening,  and  with  shunt  field  excited  at  about 
300  volts,  1550  r.p.m.  Speed  with  both  shunt  fields  of 
generator  and  sawmill  motor  excited,  1480  r.p.m.  This 
latter  motor  is  a  50  hp,  220-volt  variable-speed  interpole 
machine  with  a  range  of  850  r.p.m.  to  1200  r.p.m.  by  shunt- 
field  control.  There  is  also  a  5-hp  motor  of  similar  de- 
sign and  voltage  rating,  with  a  normal  speed  of  1050  r.p.m, 
which  is  used  to  drive  a  board-trimmer  saw  for  squaring  up 
stock  as  it  leaves  the  mill.     The  generator  and  motors  were 


d 

FIG.   3 CONTROL   APPARATUS   INSTALLED    IN    THE   SAWMILL 

all  furnished  by  the  Allis-Chalmers  Company  and  are  of 
extra  heavy  design  in  all  parts,  being  rugged,  splendidly 
balanced  machines.  Owing  to  the  over-voltage  on  light 
loads  the  motors  race  somewhat,  the  5-hp  machine  running 
at  1150  r.p.m.  instead  of  1050  r.p.m.,  its  normal  speed,  or 
nearly  10  per  cent  over-speed.  The  sawmill  motor  has  a 
similar  speed  change  owing  to  over-voltage  on  light  loads. 


FIG.    4 INTERPOLE    MOTOR    IN    BASEMENT    OF    MILL 


thunderstorms,  in  place  of  regular  lightning  arresters  this 
switch  was  opened  and  the  line  terminals  grounded  to  the 
waterwheel  structure. 

After  a  time  it  was  discovered  that  the  adjustment  of  the 
generator  field  rheostat  to  control  the  voltage  in  some 
measure  could  be  made  with  no  certainty  without  a  good 
voltmeter  for  a  guide,  and  finally,  on  the  suggestion  of  the 
writer,  the  Norton  Electrical  Instrument  Company  sent  one 
of  its  D'Arsonval  type  of  voltmeters  for  switchboard  use 
on  thirty  days'  trial,  and  it  proved  so  satisfactory  that 
it  was  bought  and  paid  for  at  the  close  of  the  trial  period. 
Since  its  installation  a  new  cider  mill  has  been  built,  a  15-hp 
motor  installed  and  a  successful  season's  work  done.  It 
was  found  that  by  properly  opening  the  waterwheel  gate 
and  adjusting  the  generator  field  rheostat  there  was  so 
little  change  of  voltage  at  the  cider  mill  that  250-volt  in- 
candescent lamps  could  be  successfully  used  to  light  the 
mill  building  and  surroundings  with  the  mill  doing  full 
work  at-  the  same  time.  The  efficiency  curve  for  the  water- 
wincl  rises  rapidly  to  two-thirds  gate  opening  and  reaches 
its  maximum  at  three-quarters  gate  opening,  beyond  which 
it  drops  away  rather  abruptly  to  full  gate  opening,  where  it 
is  about  the  same  as  at  the  two-thirds  point. 

The  distance  of  transmission  is  about  726  ft.  and  No.  4  o 
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line  wire  is  used  for  a  calculated  drop  of  5  per  cent  at  full- 
load  current.  1  in  sawmill  motor  is  protected  by  a  circuit- 
breaker  of  tlic  sliding  inetal-contact  type,  with  a  rather 
latch  controlling  magnet.  The  latch  was  very  loosely 
fitted  and  a  sudden  jar  of  t lie  mill  building  near  it  would 
open  thi  circuit  and  shut  down  the  motor.  When  the 
latch  was  properly  fitted  to  overcome  this  trouble  and  a 
heavy  overload  came  on  the  circuit-breaker  would  open  but 
would  pull  such  an  arc  at  the  contacts  as  to  blow  the  main- 
line fuses  iii  tin    power  house  in  the  gorge. 

The  writer  noticed  upon  personal  inspection  thai  th< 
generator  frame  was  thoroughly  grounded  to  the  damp 
timbering  which  supported  it,  and  also  that  there  was 
nothing  m  way  of  a  ground  detector  to  be  found  about  the 
plant.    Asa  mattei  ol  ordinarj  prudence,  without  refi 

to  insurance  rules,  il  would  s bi   1  thai     i'  h    1  detector 

be  installed  to  guard  against  grounds  on  the  line  or  at  the 
motors.     In  fact,  a  small  slati  iard  with  volt  and 

ammeters,  ground  detector,  main  switch  and  fuses,  pilot 
lamp  to  light  the  instruments,  and  with  the  field  rheostat 

of  the  generator  unted  upon   it,  would  seem  to  bi    an 

1  ntial  pari  of  such  a  plant  and  of  much  practical  utility. 
Aside  from  the  criticisms  offered,  however,  then-  is  prob 
ably  no  similar  plant  in  existence  anywhere  which,  con- 
sidering cost  of  in  tallation        d  ore  work  with 

expense    for   care    of    the    outfit    than    th< d<   cribed. 

Anyone  having  a  high-speed  turbini   

not  much  exceeding  that  ol  1 1 at<  >r,  and    n 

difficult  "i  access,  will  find  th<  plan  adopted  E01  getting 
the  power  out  to  a  convenient  location  for  the  mill  or 
factor)'  one  worthy  of  consideration.  However,  it  should 
be  borne  in  mind  that  a  first-class  circuit-breaker,  with 
carbon  break  and  a  well  madi  controlling  magnet,  and 
also  a  well  made  and  equipped  switchboard,  are  not  luxuries 
but  practical  necessities  for  the  proper  handling  of  the 
energy. 


Testing   Electric  Fans 

By  H.  B.  Brooks 

The  testing  of  electric  fans  lias  not  been  reduced  to  a 
standard  procedure,  although  some  tendency  tov 
nieiit  may  be  seen  in  comparing  the  practices  of  various 
companies,  The  over-all  efBciencj  oi  the  fan  is  thi  product 
of  the  cih,  ii  nc)  oi  th<  mi itot  multiplied  by  the  effii 
the  blades,  The  electrical  input  to  the  motor  maj  b< 
readily  measured,  but  the  measurement  of  the  u 

imparted    to    the    air    presents    sunn  basts 

of  comparison  which  has  been  used  consists  in  measuring 
the  air  velocity  at  various  points  on  a  diameter  of  the  cone 
of  air  and  calculating  the  volume  of  air  delivered  in  unit 
time.      I  his  method    iK, 1  gives  the  curve  of  distributio 
the  air  and  is  a  guide  in  the  design  of  the  blades. 

The  purpose  of  this  article  is  to  point  out  that  the  volume 
of  air  moved  per  second  or  the  velocity  of  the  air  current 
through  a  given  channel  is  not  a  direct  measure  of  the 
power  required  to  maintain  it.  Hence  the  relative  effi- 
ciencies of  two  tans  ca  1  una  be  determined  b)  comparing  the 
volumes  or  velocities  of  the  air  current,  with  proper  ri 
for  the  relative  amounts  ,,f  electric  power  required.  A 
simple  approximate  relation  between  the  velocity  of  a  uni- 
form air  current  through  a  given  channel  and  tin- 
required  to  maintain  it  is  given  below.  It  is  hoped  that  this 
will  assist  workers  in  this  field  to  make  more  accurate 
Comparisons    of    electric    fans. 

In  some  preliminary  work  on  electric  fan  testing  a  small 
tightly    closed   room   was  used   having   a  circular  opening 

mar  the  tloor  into  which  was  tilled  a  short  tube  whose  in- 
ternal diameter  was  just  large  enough  to  admit  the  fan 
guard  l  in  aii  from  the  adjoining  laboratory  blown  in  at 
this  opening  was  diffused  through  the  room  and  passed  out 
through   a   smaller  circular  opening  near  the  ceiling       \ 


anemometer  was  fitted  into  this  smaller  opening,  and  the 
time  required  for  a  given  number  of  revolutions  was  deter- 
mined with  a  stop  watch. 

At  first,  in  working  up  the  results,  the  fan  was  con- 
sidered to  h  rtional  to  the 
volume  of  air  moved  per  second  (velocity  of  air  current 
:eterj  and  inversely  propor- 
tional to  the  electrical  input.  It  was  felt  that  this  method 
was  iiii  the  work  done  on  the  air  doubtless  varied 
as  a  power  of  the  velocity  greater  than  unity.  This 
was  strengthened  '>'.    ! 

8-in.,  12-in.  and  16-in.  alternating-current  fans  of  tin. 
make,  which  wh<  n  in  the  mam  I  gave 

the  relative  z,  the  smallest  fan 

having  tin    highest  apparent  efficiency,      i 
not   tii'  lencv  of  the  smallest  motor  would 

he  tin  er  things  being  equal.     It   was  thei 

!  to  obtain  some  simple  approximate  formula  which 
more  closely  represented  the  I 

Assume  that  the  fan  delivers  air  in  circular  lanhnas  with- 
'  lies  r,r  other  soui  I   the  thickin 

each  lamina  be  1  cm  and  its  mass  ,,i.     If  I 
delivery  l"       cm  pei  then  v  laminas  t 

forward  per  -.  cond  and  the 

from   the    fan    is    J  mv*.     Then    tin 
per  second  b)  'in   air  \  m:'.    Thus  the  | 

imparted  to  th     air  current  by  the  fan   .  third 

power  "i    ih  »n  is  practically    independent 

of  the  velocity,  it  may   bi 

nparative  only   and  in  which  1 
for  the  ani  1  Biciency  th  1 

comes  ih,    cube  oi  the  air  velocity  divided  by  the 

input. 

ng  this  formula  instead  of  the  ordinarj  assumption 
involving  the  first  power,  the  relative  efficiencies  of  the 
8-in.,    I2-in.    a-i. I    10  111.    fans    were  .    the 

smallest     tan    having    thi  aciency.       11 

for  the  actual  cflieienc 
fans,  taking  the  efficiency  as  the  power  repre- 
d    h\    the    forward    motion   of   the   air   current   d 
by  the  electric  power  input. 

The  assumption  that  the  power  rcquin 
to  the  velocity  may    tin: 
when    fans  of  radically 

be  compared.     Even  tin-  same  fan  will  show   marked 
lions  in  apparent   .  ftien  •■  11  the  first 

changing   the   voltage.      It    is   evident   that   the  actual   air- 

i    fan   will   not   he  much 
affect 

mal.      Unless  the   velocit)    is  cubed,  a  rather  lar^ 
variation  in  efficiency  will  he  shown. 

["0  test  tin    in. in.  r  experimentally,  12-in.  and 

a  current   which 

armature  was   measured,  as    .-.  and   friction 

at  various  spec    -     If  the  sum  of  the  armature  loss  - 

ducted  from  the  armature  input,  tin 

delivered    by    the   motor   to   the    fan    shaft.      Each    fa' 

tred  by  an.  1 

equal  to  a  constant  tii 

found 

determined  bj   thi' 

The  extei 
the  que   ' 
only  to  the  m  ker  '  ut 

hoped    thai    - 

in    the    near    future,    SO    th  it     I  upon 

specification. 
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Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among  Successful  Utilities 


Educational  Illumination 

In  an  endeavor  to  put  before  its  patrons  and  the  general 
public  comparative  data  concerning  the  application  of  va- 
rious lamps  and  reflectors  the  Indiana  General  Service  Com- 
pany, of  Elwood,  Ind.,  has  exhibited  in  one  of  its  office 
windows  the  display  shown  in  the  accompanying  illustration. 
In  the  two  compartments  on  the  left  an  attempt  is  made 
to  show  the  difference  in  the  amount  of  light  given  by  a 
60-watt,  16-cp  carbon-filament  lamp  and  a  25-watt  tungsten 
lamp,  each  unit  being  fitted  with  an  Alba  shade.  The  1II11 
initiation  in  the  right  half  of  the  compartment  in  which  th< 
25-watt  lamp  has  been  placed  is  even  superior  to  that  in 
the  compartment  containing  the  60-watt  lamps. 

The  two  compartments  in  the  center  strikingly  illustrate 
the  value  of  properly  shading  the  light  source.  Both  lamps 
in  this  portion  of  the  window  are  40-watt  tungsten  units. 
The  shade  is  a  Cora  product. 

A  16-cp  carbon-filament  lamp  and  a  60-watt  tungsten 
lamp  are  contrasted  in  the  two  compartments  at  the  right 
of  the  picture.  These  units  were  selected  for  direct  con- 
trast as  they  consume  approximately  the  same  amount   of 


WINDOW    DISPLAY    IN    ELWOOD,    IND. 

energy  per  hour.  By  means  of  placards  in  the  windows 
attention  was  also  directed  to  the  percentage  of  light  ab- 
sorbed by  the  darker-colored  walls. 

For  the  photograph  appearing  with  this  article  we  are 
indebted  to  Mr.  William  A.  Beach  Smith,  district  manager 
of  the  Indiana  General  Service  Company. 


The  Electric  Vehicle  in  Denver 

During  the  last  year  the  Denver  Gas  &  Electric  Light 
Company  sold  2,160,000  kw-hr.  of  energy  for  charging  elec- 
tric vehicles.  This  company  maintains  a  vehicle  depart- 
ment and  has  twenty-three  electric  vehicles  in  its  own 
service,  ranging  from  a  750-lb.  delivery  w'agon  to  4-ton 
trucks.  The  company  also  maintains  a  department  of  stor- 
age-battery engineering,  which  gives  its  service  in  con- 
sultation to  all  users  of  electric-vehicle  batteries,  so  that 
twenty-four-hour  service  may  be  had.  This  department 
furnishes  data  on  electric-vehicle  operation,  and  its  serv- 
ices have  proved  very  valuable  in  extending  the  automo- 
bile branch  of  the  company's  business.  The  company  makes 
periodical  inspection  of  electric  vehicles  and  batteries  on 
request  without  expense  to  the  consumer.  It  co-operates 
closely  with  the  commercial  department,  and  the  result  has 


been  a  large  expansion  of  the  electric-vehicle  business   in 
Denver. 

The  Denver  company  believes  in  judicious  advertising, 
and  in  addition  to  using  the  daily  newspapers  publishes  a 
monthly  magazine,  The  Electric  I  'chicle,  of  which  1000 
copies  are  mailed  every  month  to  prospective  customers, 
including  owners  of  gasoline  machines.  In  Denver  there 
are  940  electric  passenger  automobiles,  or  one  to  every  200 
inhabitants.  The  field  for  commercial  electric  vehicles  is 
promising.  The  low  cost  of  electrical  energy  has  been  an 
important   factor   in   building  up  this  business. 

In  private  garages  there  is  offered  an  off-peak  rate  of  $5 
a  month  and  a  through-peak  rate  of  $7.50  a  month.  In 
addition  a  charge  of  4  cents  per  kw-hr.  less  10  per  cent 
for  energy  used  in  charging  the  batteries  is  made.  In  the 
case  of  public  garages  there  is  first  a  readiness-to-serve 
charge  on  the  Doherty  system,  and  then  measured  rates 
which  probably  work  out  something  like  3  cents,  less  50 
per  cent,  less  10  per  cent  in  the  case  of  large  garages, 
say  one  for  fifty  vehicles.  Taking  the  two  charges  into 
account,  the  net  cost  to  the  large  public-garage  operator 
would  be  possibly  a  trifle  over  2  cents  per  kw-hr.  The 
garage  owners  usually  make  flat  rates  to  their  customers, 
ranging  from  $20  to  $45  a  month,  this  price  covering  every- 
thing. 


Energy  Consumption  of  an  Electric  Truck  on 
Different  Street  Surfaces 

In  the  following  paragraphs  are  given  the  results  of  a 
number  of  tests  made  by  Messrs.  N.  A.  Hall  and  J.  M. 
Hargrave.  of  the  Massachusetts  Institute  of  Technology, 
in  connection  with  senior  thesis  work  under  the  direction 
of  Mr.  H.  F.  Thomson,  research  associate  in  charge  of 
electric  vehicle  investigations  in  the  department  of  elec- 
trical engineering.  The  tests  cover  runs  of  a  1000-lb.  elec- 
tric truck  owned  by  the  Edison  Electric  Illuminating  Com- 
pany of  Boston  upon  various  highway  surfaces,  with  the 
object  of  determining  the  relative  energy  consumption  of 
each.  The  tractive  resistance  of  asphalt  was  taken  as 
unity.  The  truck,  built  by  the  General  Vehicle  Company, 
had  an  inclosed-panel  delivery  type  of  wagon  body.  Its 
equipment  included  a  General  Electric  motor  rated  at  28 
amp  and  60  volts,  with  a  battery  of  sixty  Edison  cells  of 
300-amp-hr.  rating.  The  drive  was  by  silent  covered  chain 
through  a  differential  gear  on  a  jack-shaft  to  each  rear 
wheel  by  a  roller  chain.  The  bearings  at  all  important 
points  were  of  the  Timken  roller  type,  and  the  speed-reduc- 
tion ratio  from  the  motor  to  the  jack-shaft  was  15  to  47 
and  from  jack-shaft  to  wheel  13  to  62.  The  normal  motor 
speed  was  2000  r.p.m.,  and  a  controller  was  provided  giving 
four  forward  speeds.  The  tires  wfere  of  the  Firestone 
solid-rubber  type,  36  in.  by  3  in.  in  dimensions. 

For  the  tests  a  long  stretch  of  road  of  uniform  grade 
was  marked  off,  care  being  taken  to  have  no  interruptions 
from  traffic,  the  machine  being  driven  to  attain  a  uniform 
speed  before  passing  into  the  course.  As  the  course  was 
entered  readings  were  begun  with  a  stop  watch,  ammeter, 
voltmeter,  odometer  and  a  grade-measuring  device.  The 
controller  position,  street  surface  and  weather  conditions 
were  also  recorded,  and.  except  on  heavy  grades,  tests  were 
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run  in  both  directions  and  averagi  in  on 

each  of  the  forward  controller  points  for  each  street 
surface. 

I  he  relative  energy  consumptions  on  the  various  pave- 
ments were  as  follows:  Asphalt,  [.00  to  I  "  ,  macadam, 
1.15;  tarvia,  1.14;  glazed  brick,  1.34  to  1.3''.  wooden  block, 
1.07;  granite  block,  2.00;  snow  (fairly  hard,  with  grip-;. 
I.89;  snow  (fairly  hard,  no  grips),  l.G'j;  hard  snow  and  ice, 
1.34;  snow   (fairly  soft),  2.06. 

The  grips  applied  were  ol  thi  I  yon  tire  type,  ami  these 
increased  thi  resistance  about  12  per  cent  on  fairly  hard 
snow.     The   tractive   n  1  mined 

by  calculation  from  tests  was  29.3  lb.  per  ton.  The  tractive 
resistances  obtained  wen  £01  the  combination  of  the  four 
wheels  of   the   truck,   although    onl)    twi  were 

driving  wheels. 

\n  investigation  was  also  made  oi  the  effect  ol  the 
number  of  delivery  stops  upon  the  em  umption  in 

watt-hours  per  trip.     With  no    top  .  thi  ump- 

tion averaged  on  a  rather  hilly  cou 
watt  hours  total;  with  five  Stop      "  I    mill 
iml    u  ith   tell    stops   per   mile,    [441       vatt-hoUl         hi 

iii  the  two  latter  cases  being  .-;.(>  and   51.6  p 
speetively. 

The  ovei    ill  efficiency  of  the  truck  from  motoi   inpul  to 
wheels   was    found   by   jacking    up   and    belting    1  ich 
wheel  to  a  3.5-kw  generator       ["hi    generator  shaft-  were 
coupled  together  t"  prevent    relati  1    rotation  of  thi 

« In  1 1    .nid  1  in  1  ii  i" iv  ei    lo  ''"    'hi).  1  mi ial  gears 

The  over-all   efficiency  of   the  truck   ranged    from   a 
mum   of  72   per   '.hi    on   the    fourth    speed,   with   series 
parallel  connection  of  the  field  coil  ei   cent 

on  the  third  speed,  and  'in  ill,    second  speed  with  the  field 

coils   in   series   the   efficiency   was   about   62   per   cent. 


all-day    load- f act  1  ling    the    extreme    peat 

been  greatly  improved  as  a  result  of  the  growth  in  bu 
The  table  show  s  thai 
marketed  by  the  company  was  more  than  doubb 

nearly  quadrupled,  and  the  connected  motor  load 

than  quadrupled.  ge  size 

of  the  motor  from  2.7  h|  ching 


1>X, 


1 

alter   the    largei    industrial-motor-load   business    which    is 
bringing  in  excellent   results.     The  gain  in  bu 
whole  has  !|  by  vigorous  solicitation,  inert 

attention  t"  displays  of  new  apparatus.  ext< 
advertising,  the  reductii  ral  effort  to 

closer   friendly   relations  with  the  public. 


The   Results  of  a   Progressive   Central-station 
Commercial  Policj 

Mi'  accompanying  load  curves  comparing  the  Worcester 
(Ma  s.)  Electric  Light  Company's  station  "input  on  two 
Decembei  days,  two  \ears  apart,  show  the  influence  of  an 
energetic  commercial  policy  on  plant  operation, 
were-  taken  on  the  days  of  maximum  station  load  for  their 
dive   years,   the   average   load    on    the    station    being 

2350  kw  in  the  former  case  ami  1.-,"  kw  in  the  latter.  The 
respective  load- factors  were  p;  p  I  cent  and  41.5  per  cent. 
During  the  intervening  period  the  company  made  a  vigorous 
campaign  for  new  business.  1  in  growth  is  also  indicated 
by  the  accompanying  tabular  comparisons  as  ,,f  June  30, 
I'll",  and  June  30,    KM-',   the  1  ml   of  the   fiscal   year. 

GROW  1  II    oi    Bl   SIN1       ,    W  ORO  [PAN! 
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The  load  curves  show  the  general  improvement  in  the 

demand    oil    the    system    resulting    from    increased    bus 
in  spite  of  the   fact   that   each  was  taken  on  the  day  oi  the 
heaviest  lighting  and  mi  peak  in  its  year.     The 

day   load  in  the  latter  case  ran  in  the  vicinity  of   2750  kw. 
compared    with    about    1-'"'1    kw.      Examination    of    other 

Curves    in    the   company's    possession   clearly    shows   that    the 


Municipally  Operated   Plants  <>n    Same    Footing   as 

Privatelj   Owned  Plants 

A  1  '    importance,  through  ii  m  the 

question  of  municipal  ownership  of  public  utilities,  has  been 
recently   passed  upon  by  the  Supreme  « 'mirt  of  Alabama. 

1  tails  are  m  brief  I  Montgom- 

ery is  authorized  by  act  of  the  State  Legislature  t"  operate 
its  own   water   supply  and  has  the  option  of  extending  the 

-    io   the   territory   without   its  corporate  boun 
but  within  the  lim  lice  jurisdicl  up  oi 

residents  al   1   loverdale,  a  suburb  occupying  such  a  p 
entered  into  a  contract   with  the  municipality   f< 
annual   SUpph    at   a    fixed   rale,   will; 
used         I  he    water    was    measured    by    one    meter    and    the 

■'.aid  jointly  by  the  indh 
I  ..iter  troubli 

of    ,  KCeSS    us,  .1.    thi 

defective,  and  on  the  1. 

■  .pply 
entir.  I 

from  so  doing   and   at   tl 
individual  meters,  as  I 
mediate  vicinity, 
spond  w ui: 

sumers.     In  upholding   I 

of  the  plaintiff,  tin  court  held  that  under  the  ac- 
the  city  to  ni.nn: 

duty   to   turn  sh   and   maintain   \vat< 
sinners   ai\\\A   m 
had  a   right 

in   dul  furnish    in 

consumer  might 

A    city    ma  >t    be 

allow ,  >n-payment 

of  ch  properly  measure 

municipality  autl  may  not   dis 

inate  as  rendered. 
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Central-Station  Facts  and  Factors  in  the 
State  of  Iowa 

At  the  convention  of  the  Iowa  Electrical  Association  held 
at  Waterloo,  la.,  on  April  23  and  24  Mr.  Austin  Burt  pre- 
sented a  report  on  facts  and  factors  in  the  central-station 
industry  in  Iowa,  similar  to  those  compiled  and  presented 
annually  by  Mr.  Burt  since  1909,  when  the  first  investigation 
of  this  nature  was  made.  The  reports  for  the  years  1909 
and   lgii.  which  are  referred  to  in  the  accompanying  table, 


were  printed  in  the  issues  of  May  6,  1909,  and  April  27, 
1911. 

The  present  report  contains  data  from  thirty-eight  sta- 
tions as  compared  with  twenty-six  and  thirty-one  respec- 
tively in  previous  reports.  The  central  stations  are  grouped 
according  to  population  served,  the  average  being  given  for 
each  group  for  the  present  year  as  well  as  for  the  years 
1909  and  191 1  so  as  to  facilitate  comparison  and  show- 
clearly  the  growth  of  central-station  business  in  Iowa. 


CENTRAL-STATION     STATISTICS     FOR     THE    STATE     OF     IOWA 
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4.54 
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10.9 

73.4 

4.23 

4,840 

Average  1 909 . . . 
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10.0 

67 

42 

27 

94 

36.0 
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10.00 
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4.06 

38.00 

70.0 

2.  (Oil 
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15.2 
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130 
166 
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65 
40 
96 

44 
26 
50 
32 
20 
42 

50 

52.6 

41 

31.8 

20 

63.1 

30 

17.1 

44.6 

228 
230 
80 
228 
300 
140 

17.36 
12.75 
5.00 
14.75 
12.00 
15.40 

148.00 
85.30 
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92.40 

140.00 
77.80 

61  .60 
44.80 
36.40 
29.30 
28.00 
49.10 

11.26 
4.72 
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5.98 
5.60 
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17 
29 

11  .2 
26.8 
17.0 
11.6 

12.9 
35.8 
22.1 
21.6 
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9.5    '    85.7 
7.9       75.9 

20 

8,760 

Average  1913... 
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16.6 

163 

67 

36 

43.1 

27.1 

16.7 

27.4 
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6.76 
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75.6 

14.46 
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Average  1911 ..  . 

2,650 

12.7 

157 

60 

29 

55 

28.4 

25.1 

33.0 
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10.61 

83.20 

37.40 

4.52 

41  .90 

5.7 

76.1 

6.39 

7,620 

Average  1909. , 

2,470 

10.0 

122 

44 

38 

48 

221 

9.40 

95.00 

4  3    00 

4.04 

41.00 

63.0 

3,400 
3,500 
3,500 
3,500 

5,000 
5.000 
5,000 
7,500 

18.0 
10.1 
14.1 
14.3 

10.5 
12.3 
12.2 
11.7 

250 
200 
125 
300 

210 
450 

190 
490 
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36 
86 

42 
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38 
65 
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45 
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5.94 

63.70 

73.5 
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37.4 
102 

55 
115 

22.4 
20.8 

17.8 
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28.50 

4.3 
5.6 
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46.6 
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31 

Average  1913. . . 
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7.2 

8.4 

1,080 

63 
92 

119 

56.2 

215 
141 

20.0 

29.7 

579 

27.47 

82.55 

64.07 

4.27 

60.55 

4.9 

50.3 

14.13 

8,760 

Average  1911 

14,500 

1,206 
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70 

14.1 

22.6 

277 

18.7(1 

65  .70 

52.95 

4.27 

24.10 

5.5 

54.7 

8.71 
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5.0 
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50 

71 

67 
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8.00 

3.20 

54.00 

71.0 
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22.0 
34.0 
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19.91 

81.35 
80.50 

71  .10 
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50.6 
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6.2 
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81 

43 

6S3 

22.7 

31  .5 
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4.17 
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4.1 

48.9 
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5.0 

2,110 

46 

262 

42 

24.0 

195 

9.00 

88.00 

79.00 

3.50 

42    oo 

51.0 

Grand  Av.  1913. 

11,400 

12.5 

778 

61 

71 

35.5 

15S 

23.2 

29.3 

255 

14.23 

93.50 

49.90 

5.74 

50   00 

8.2 
7.8 

63.6 
67.5 

17.00 

7    82 

6,950 

Grand  A  v.  1911  . 

14,920 

10.6 
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64 

51 

72 

117 

22.0 

30.1 

252 

1  i  .Si 

82.10 

47.60 

4.36 

36.80 

6,710 

Grand  A  v.  1909. 

9,411 

9.0 

401 

44 

63 

56 

32.0 

220 

9.60 

89.50 

46.00 

3.93 

4 1  .  00 

64.0 

May   17,   1913 


EL  E(     1   R  I  '    A  L     WO  R  LD 


1043 


Illumination  and  Wiring 

Ornamental  Street   Lighting  in  Los   Angeles 
At  the  present  time  Los  Angeles  has  about  9.5  mill 
Streets,   principally  in   the  downtown   section,   with   ipecial 
ornamental    street    lighting.      .Main    and    Spring    Streets, 
Broadway,  Hill,  Fourth,  Fifth  and  rvanl 

Boulevard  and  Third  Avenue  are  made  more  attractive  in 
this  maun.  r.  I  he  total  cost  of  the  existing  installation  was 
about  $95,000,  and  the  cost  of  operating  is  about  $60,000 
a  year.  In  addition,  contracts  have  been  awarded  for  about 
5.7  miles  <if  ornamental  lighting  on  Sixth,  Seventh,  Eighth 
and  Ninth  Streets.    This  systen  ornamental 

posts  and  an  mil]  dings 

arc  pending  for  about  12.8  miles  oi  ornamental 

lighting,   which   will  cost   about   $7  ■      ■  oi    in 

stalling   the   special   street   lighting    in    I' 
tween  $7,"""  and  $8,000  a  mile, 


Lighting  of  the  Panama-Pacific  Exposition 

If  the  Panama-Pacific  International   1 

ai  San  Fn 1  shall  fittingly  cell ' 

Panama  Canal,  the  lighting  scheme  planned  foi 
sition  itself  will  surely  be  commensurate  with  the  signifi- 
cance and  dignity  of  such  an  important  event.     Hii 
sition  is  scheduled  to  open  Feb.  20  and  continue  until 
4,   1915,  whili    the  Panama  <  an.d  which  it  commerai 
will  l"'  officially   opened  in  full  running  order  by  th< 
eminent  on  Jan.    1   of  that  year. 

\t  the  outset,  because  the  canal  will  afford  a  new  trade 
route  i"i  the  commerce  of  the  Eastern  and  Western  Hem 
ispheres,  the  qui  ition  of  devising    i  scherm 
and  illumination  thai  would  not  only  distinguisl 
sition  a--  unique  among  its  kmd  bul  al    1  typifj   in  a  meas- 
ure the  traditions  of  both   the   Orienl    and   the   Oci 
seemed   of   utmost    importance.     That   the   lighting   effects 
should  be  designed  along  entirely   new  lines  appeared  im- 
perative.     The    day    of    dazzling    white    expositions    was 
past.       Mr.    W.     D'Arcy     Ryan,    director    of    the    illuminat- 
ing laboratory   of  the  General  Electric  Company,  wa 
lected  to  undertake  the  work.     Mr.  Ryan  has  already  ac- 
quired invaluable  experience  through  his  successful  illumi- 
nation of  Niagara  Falls  ami  of  the  Hudson-Fulton  celebra- 
tion.    Recently  he  has  also  devised  the  method  for  lighting 
the  Panama  (anal  itself.     According  to  the  plans  he  has 
devised  at  the   1  'anaiua-Pacific   Expo  will   BOl   be 

a  single  piece  of  lighting  thai  ha 
E  \  er\  thing  \\  ill  be  new 

There  will  he  no  outlining  of  buildings  with  incandi 
lamps.     While  all  of  the  surfaces  and   lights  will  be  rich 
with   color,   there    w  ill    he   no   glai  in] 
will  be  nothing  garish.    The  highest  artistic  results 
achie\  ed  w  ith  a  wealth  of  softi  ned  torn     th  tl  bl 
l  he  gi  ,oiin|  tone  will  be  ibou  oi  travertine 

intensified  by  lighting  to  an  ivorj  yellow  which  will  appear 
almost  white  from  a  distance.  Distinctive  tones.  so  regular 
that  the)  will  blend  in  varied  harmonii  Pompeiian  red, 
strong  Italian  blues,  vermilion  and  orange  tones  will  be 
employed  in  the  special  coloi  schenn  In  certain  colon- 
nades the  walls  behind  the  ivorj  toned  pillars  will  be  of 
Pompeiian    red.      Much   of    the    statuary,    particularly    the 

groups,  will  be  warm  with  coloi  I  he  walls  of  m  am  of 
the    arcades    will    he    adorned    with    huge    mural    paintings. 

The  lily  pools  and  beds  o\  massed  bloom  will  be  encom 
passed  b)  rising  structures  which  will  rival  them  in  the 
beaut}   of  color  display. 

The  plan  of  the  buildings  will  be  in  harmom   with  the 
decorative  and  lighting  scheme       There  will  b< 
blage  ^i  individual  palaces  separated  by  huge  intervening 


which  operate   to  dwarf    fac,a  er  imposing. 

Might  of  the  main  exhibit  palaces  will  form  part=  of  a  cor- 
related group  surrounding  the  three  principal  courts.  They 
will  represent  in  .  stupendous  Oriental  bazaar, 

similar  in  form  to  the  b; 

Damascus  I    the  buildings   will   be 

colored  a  redish  pink,  like   Spanish  tile,  and  will  spread  out 

g  the  blue  . 
ting    will    be    patios    gay    with    col(  supporting 

warmly   tinted   fig  and   minarets  pranked   with 

red  and  blue  and    rangi  mg  with  the  yel- 

low ocher  oi  opper. 

I  he  official  coloi  .lion,  burnt 

■  and  a  very   rich  Oriental  IT 

will  be  used  on  the  build  make  the  flags,  bunting 

and  di  :    this  kind  altogether  d  .  any 

other  exposition 

in  alternate  squan  At   night  the  play    oi   the   illumil 

will    be   din  ill    hold    their   ai 

I  he  1  Kpi  the  i  larbor 

View  section,  forming  a  natural  amphithi 
San  I  tn  the 

I  hey    include   pari   of   the    Unit'  litar) 

ation,  the   I  'residio  on  i  nd  and   Fori 

the  other.      Hie  groum        ■■    within  the  city  lit 
h'ran.  •  than  -■  miles  from  the  heart  of  the  busi- 

nd  o\  er  _■  mi  I  and 

average  a  half  mile  in  width. 

In    composition    the   architectural    plan  three 

principal  elements,  that  of  tin 

eithei  ISl    are   the   amusement    - 

while  to  the  west  lies  the  small  city  anient 

pavilions  and  state  buildings.     The  mam  exhibit 

by   1200   ft.  wide.      They  are  tlanked  by  tl 

the  north  and   south   sides,  contain 

which  the  Festival   Hall  and  the  Horticultural  Buildil  - 

The   foreign  governi 
spread  over  about   150  acres  of  thi   government 

The    majority    of    the    main    palaces    are    architecturally 
united  into  one  enormous  structure,  equal  in  height  I 
average  six-story  city  building  and 

and    };i     ft  .   fine 

arts,  administration,  varied  il  d 
arts,  machinery,  mining,  trans 

■  iched  consecutive!)  like  ■ 

■  and  are  identified  chiefly  by  their 

ft.  high  with  exhibit  ght  and  left 

I  lie   central    block    is   dividi 
longitudinally  north  and  rt,  or 

Court    of     \hundance.    the   Grand   • 
1  lourt  of  the  Sun  and   Stars 

"seas, nis  :    they    are    inter,',  mi 

open   in  each  case  to  the    1  splanade  and 

1  '.rand  1  "ourl  of  I  lonor  in  •' 

mating    501     ii     ! 
tow  er  on   t! 
the     Vhiioi 
Each    of    tin 
1    ft. 

The  t  ourt   of  tl 
alone  by  th. 

he  studded  v  I 

battel  il 

lows   will   sparkle   with 

of  the  spectrum       Tlris  in  the  enier 

ins  d  milarlv  in  t' 
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are  not  colored  bulbs;  they  are  actual  jewels.  Great 
quantities  are  now  being  made  from  glass,  of  a  special  cut- 
ting, cut  for  different  distances  and  effects,  some  cut  in 
this  countrj   and  others  necessarily  cut  abroad.     Strangi 

1  utters  and  jewelers  had  never  cut  anything  in  these 
sizes  before,  and  it  was  so  entirely  new  to  them  that  the 
illuminating  engineers  were  obliged  to  figure  and  measure 
the  index  of  refraction  of  the  glass.  It  will  cost  no  more 
to  operate  the  lighting  with  jewels  than  with  incandescent 
lamps. 

Not  only  will  jewels  be  used  for  the  gorgeous  lighting 
on  the  imposing  Tower  Gate  structure,  but  also  wherever 
they  can  add  to  the  beauty  of  an  architectural  line  or  sur- 
face or  sculptured  form  they  will  be  suspended  upon  deli- 
cate springs  so  that  the  least  vibration  from  the  wind  or 
machinery  or  even  the  tramping  of  feet  may  keep  them 
in  constant  motion  and  set  them  flashing. 

In  the  archways  of  the  tower  arcade,  125  ft.  in  height, 
through  which  visitors  may  enter  the  court  from  the  south 
garden,  will  be  set  a  series  of  mural  paintings  expressing 
the  keynote  of  the  Exposition  color  scheme.  In  the  center 
of  the  court  will  be  a  sunken  garden,  5  ft.  below  the  court 
level,  rich  with  palms  and  shrubs  and  flowers.  Two  foun- 
tains embracing  groups  of  statuary,  one  signifying  the 
spirit  of  the  East  and  the  other  the  spirit  of  the  West, 
brought  together  through  the  Panama  Canal,  will  also  lie  on 
the  main  axis  within  the  court.  At  night  the  court  will  be 
illuminated  from  these  fountains.  They  will  be  constructed 
of  dense  white  glass  and  in  the  daytime  will  in  no  wise 
suggest  light  sources.  Within  each  fountain  will  be  con- 
cealed seventy-two  luminous  arc  lamps,  a  total  of  144  lamps 
for  the  court.  At  night  when  lighted  the  entire  surface  of 
the  fountain  will  become  luminous,  flooding  the  court  with 
a  softly  diffused  white  light. 

Perhaps  the  most  impressive  feature  of  the  Court  of  the 
Sun  and  Stars  will  be  found  in  a  classic  colonnade,  with 
columns  50  ft.  high,  extending  entirely  around  the  court 
and  surmounted  by  seraphic  figures  symbolical  of  the  stars 
and  designed  to  represent  on  one  side  the  spirit  of  the 
Orient  and  on  the  other  the  spirit  of  the  Occident.  These 
figures,  of  which  there  will  be  no,  will  stand  14  ft.  high 
and  the  head  of  each  will  be  crowned  with  a  star  meas- 
uring 4  ft.  across.  The  crowns  will  be  studded  with  some 
10,000  jewels,  which  will  be  lighted  from  the  base  of  the 
figure  opposite,  the  beams  crossing  the  court.  In  the  court, 
however,  the  beams  will  be  invisible,  because  the  white  flood 
light  which  fills  the  court  will  eliminate  lines  of  demarca- 
tion and  cause  the  beams  to  vanish. 

Turning  west,  the  Court  of  the  Four  Seasons  will  be  en- 
tered from  the  Court  of  the  Sun  and  Stars  through  a  com- 
memorative arch,  larger  in  size  than  the  Arc  de  Triomphe 
at  Paris.  It  will  be  surmounted  by  a  group  symbolical  of 
Western  civilization.  A  prairie  schooner  drawn  by  oxen 
will  comprise  the  center  motif  of  the  group,  typifying  the 
advance  of  the  Anglo-Saxon  civilization  across  the  plains 
of  America  to  the  shores  of  the  Pacific.  To  the  east  one 
will  pass  through  a  similar  triumphal  arch  to  the  Festival 
Court,  which  will  portray  Oriental  thought.  The  grouping 
on  the  arch  is  a  colossal  piece  composed  of  camels, 
elephants  and   Oriental   warriors. 

All  the  faqades  of  these  palaces,  etc.,  will  be  made  visible 
by  light  that  will  reveal  their  true  colors.  In  the  courts  the 
mural  paintings  will  be  lighted  by  concealed  lamps  set  into 
the  pillars  fronting  them,  a  special  tubular  lamp  having 
been  developed  for  the  fluted  columns.  The  lamp  and  re- 
flectors are  made  small  enough  to  insert  into  the  flute  in 
the  column.  For  use  on  smooth  columns  three  lamps  will 
be  inserted  in  each  at  height  of  about  io,  20  and  30  ft.  and 
partially  concealed  by  reflectors.  The  illumination  on  paint- 
ings can  be  absolutely  controlled  in  intensity  and  distribu- 
tion by  changing  the  size  of  the  units  and  the  curvature 
of  the  reflecting  surfaces,  and  by  introducing  colored  bulbs 
any  color  effect  may  be  obtained. 


Throughout  the  grounds  ornamental  luminous-arc  lamps 
u  ill  be  used  ciiid  fitted  with  dense  globes,  which  will  reduce 
the  intrinsic  brilliancy  of  the  lamp  to  a  point  where  it  may 
be  looked  at  directly  without  injury  to  the  eye.  The  in- 
closed flame-arc  lamp  is  ivell  suited  for  lighting  large  inside 
areas  and  will  be  used  extensively  for  indoor  lighting,  the 
interior  of  the  buildings  being  tinted  a  pearly  tone.  Both 
the  ornamental  luminous  and  flame-arc  lamps  with  heavy 
diffusing  globes  will  give  nearly  four  times  as  much  light 
for  an  equal  amount  of  power  as  the  older  types  of  carbon- 
arc  lamps  used  in  previous  expositions. 

Extending  along  the  outside  of  the  walks  in  tront  of  the 
main  exhibition  palaces  for  a  distance  of  nearly  2j/<  miles 
will  be  placed  singly  and  in  groups  standards  on  which  will 
be  suspended  large  banners  representing  Spanish  heraldry 
in  design.  They  will  be  made  in  the  Exposition  colors  and 
three  shields  will  be  mounted  on  each  standard.  Back  of 
them  will  be  concealed  five  luminous-arc  lamps  in  each  case, 
reflecting  on  the  buildings.  The  banners  are  being  so  con- 
structed that  the  light  glowing  through  them  will  present 
from  the  court  drives  the  realistic  effect  of  tapestry. 

Perhaps  the  most  striking  effects  of  reflection  will  be 
realized  in  the  Horticultural  Palace  at  the  left  when  enter- 
ing through  the  southern  gardens.  Composed  almost  en- 
tirely of  glass,  it  will  be  a  veritable  crystal  palace  and  at 
night  will  appear  like  a  bubble  of  light  165  ft.  above  the 
illuminated  blossoms  and  fountains. 

The  large  electric  scintillator,  which  will  be  anchored  on 
barges  in  the  bay  from  1500  to  2000  ft.  from  the  shore,  will 
project  out  over  the  entire  grounds  powerful  beams  of 
colored  light.  The  scintillator  will  consist  of  a  battery  of 
forty-eight  searchlamps  having  36-in.  parabolic  mirrors. 
Sixty  men,  who  will  be  required  to  operate  the  lamps,  will 
be  trained  to  direct  them  through  many  evolutions  of  color, 
throwing  brilliant  auroras  into  the  sky.  On  clear  nights  the 
spread  of  these  colors  will  be  visible  in  all  the  bay  cities  to 
a  distance  of  50  or  60  miles.  The  mists  which  often  come 
in  from  the  bay  at  night  will  heighten  the  lighting  effects 
by  furnishing  a  background  upon  which  to  play  the  chang- 
ing colors. 

That  the  Exposition  in  its  entirety  will  be  made  not  only 
a  beautiful  vision  but  will  leave  a  lasting  impression  on 
the  many  thousands  of  visitors  both  from  this  country  and 
abroad  is  assured. 


Letters  to  the  Editors 

Fuse  Economy 

To  the  Editors  of  the  Electrical  World: 

Sirs: — In  the  issue  of  the  Electrical  World  for  April  19 
Mr.  H.  R.  Sargent.  Schenectady.  N.  Y.,  has  endeavored  to 
show  that  the  use  of  the  refillable  inclosed  fuse  is  uneco- 
nomical from  the  standpoint  of  the  user  of  fuses.  The 
fallacy  of  his  conclusion  is  so  apparent  to  those  who  are 
actually  acquainted  with  the  facts  of  the  case  that  few  will 
stop  to  analyze  the  reasoning  and  those  who  do  so  will  not 
be  long  in  solving  the  apparent  paradox.  However,  for  the 
benefit  of  those  of  the  general  public  who  have  not  given 
the  subject  special  attention  it  would  seem  that  a  statement 
so  radical  as  that  of  Mr.  Sargent  should  be  answered  and 
the  truth  exposed. 

As  is  usual  in  the  case  of  arguments  where  the  logic  and 
the  arithmetic  are  correct  and  the  conclusion  absurd,  one 
must  look  to  the  premise  to  find  the  error.  Mr.  Sargent 
has  shown,  and  correctly,  that  it  is  uneconomical  to  use  the 
refillable  fuses  costing  twice  as  much  as  the  ordinary  cheap 
fuse  on  circuits  where  the  annual  reloading  is  10  per  cent 
or  less.  He  further  assumes,  and  possibly  in  this  case  he  is 
also  correct,  that  the  average  annual  blowing  of  all  inclosed 
fuses  in  use  is  10  per  cent.     As  a  consequence,  he  concludes 
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thai  there  i-  110  economj   in  thi  he  more  exp< 

i> pe  oi  easily  1  eloadabli    Eusi 

I  here  are,  however,  two  distinct   1  equir- 

)""  1  u  ;e  protei  tion,    I  In  oni    d  engineerin     demands  the 

cheaper  lorin  of  fuse  which  is  in  a  large  pari  destroyed 
when  blown.  I  m  th(  othi  1  I  ind  of  service  the  expense  of 
renewals  1-  excessive  and  .1  different  typi  'must, 

ami   will,  In    <|.\  1  loped   l"   in'  el 

Reloadabl at propi  1     1  blow- 

ing  10  per  cenl  per  year    -thai  in  ten 

years.     I  hey  are  used  on  circuil       ibject  normal! 

1 tai     overli  t  eek,  or  so.    The 

former  situation  is  found  al  the  entranci  ranch 

feeders,  cut-outs  where  ib in        reduced,  motor 

panel  buses,  and  in  general    vhei     thi  loads 

passing  through  thi    Eusi    an     ubji  ct  to  a  1  rsity- 

factor.     Ilii'se  fuses  pi  acl  ii  all)   n<  1  ei   blow   1 
infrequent  occasion  oi  thi    breakdown  oi  a  cable  or  thi 
discriminate  use  of  a  screwdriver  or  crowbar  by  a  cat 
employee  in  the  vicinity  of  busbai  blow- 

ing is  probably  much  less  than  10  pel 

A  difference  exists,  however,  in  th  ii 
prising  the  branch  circuil  n  the  branch 
panel  to  the  energj  -consuming  devio  on  this 
circuit  is  nol  favored  b)  a  diversi              11  but  is  subji 
the  maximum  peal    thai  ever  0    urs.     A  multitude  of  un- 
avoidable causes  an    responsibli    

of  too  per  cent  or  more  on  thi  si   individual  circuits.     I 
overloads  are  usually  verj  short,  do  no  da  tything 

except  the  fuse,  and  represent    1  n<  oi  the  total 

time  of  operation,  but  the)   occur  just  often  enough  to  run 
up  a  prohibitive  fuse  bill.     I  net  e  ha    not  yet  been  devi 
a  sufficiently  small,  compact   and  cheap  circuil 

take  .are  of  tins  kind  of  work,  and  a   renewable   fuse 

te  be  the  only  solution  in  sight  al  the  present  tim< 
<  ."  ratot  has  a  choice  of  putting  in  a  large  fuse  and 
his  protection,  paying  an  excessivi    Fuse  bill,  or  using  some 
kind  of  fuse  thai  ma)  I"   i  efilli  d  at  non 

Experience  is  showing  that  the  consumer  will  not  continue 
to  pa)  the  expense  of  fuse  renewals,  which  is  in 
enormous  and  amounts  to  pure  wa  t<  It  must  be  remem 
bered  also  that  most  of  the  arguments  hitherto  advanced 
on  the  subject  of  fuses  have  been  mad<  b)  manufacturers 
eager  to  direct  this  waste  into  channels  more  a  h  int 
to  themselves,  and  the  merit-  of  tin  irently 

been   considered   only   incidentally.      \n   economic   det 
cannot   be  resisted   m.leiitnt.  K  .  and   then 

.1    real   demand    Eor   a    relillal.le    fuse    which   shall    b 

as   to   rating,  cheapl)    refillabh    and   reasonabl)  foolp 

thai   is.  .me  th. 11   cannot  he  improperly  refilled  b) 
who  may  undei  tak<   to  do    0 
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Hijjh-Frequi'ncy   Alternator 
/',»  ih,  the  Electrical  Wo 

Sirs:     The  letters  of  Prof.  J.  II.  Morecrofl  and  Mr.  1'. 
R,    Price   in   your   issue   of    Vpril  itional 

interest    in  so   far  as  the)    hear   U| 

the   use  of   continuous   \-  a 

less"    stations    of    wave    energ)     in    sustained    and    appi 

mately  sinusoidal   form  is  rapidly  becoming  1 
a  method  having  a  number  of  advantagi     nol 

the  older   USe  of   wave  groups. 

The  "General   Electric"  or  "Alexanderson"  or  "Fes 
den    Alexanderson"    or      Fessenden"    high-frequency    alter- 
nator (as  the  machine  is  variously  called)  is  an  outgrowth 
\    1  ,  ilv  work  on  continuous  wave 

transmission,       In    a    patent     application    filed    hy    Pro' 

Fessenden'  in  May,  i.i.n.  describing  improved  method-  of 
generating  electromagnetic  waves,  it  was  propo 

MY, I.  ,1      '-I   It.  ,,■;•• 


nect  the-  radiating  am.  and  directly 

alternating  current,  tin:  with 

• 
example   of    a    suitable    source    of   alternating   current    for 
su.h  pur]...-.-.  Pi  I  in  consider- 

able detail  a  generator  that  1  -tating  that 

it  should  have  the  following  character 

A.  The  inductor  type  should  he  used,  since  in  it  per- 
ipheral rotor  upward  of  minute  are 
allowable. 

B.  \  .1  --.  litt  e  or  no  tould  be  subjected  to  the  high- 
frequency  magnetic  Ouxes,  a-  ..the:  e  damping 
and  p....?  1 .  -> in  in  .    will  result. 

C.  'I  he  inductor  and  the  armature  conductors  -hould  he 
arrant  -'-".  as 
otherwise    onl)  ill    be 

I).     The  armature  should 
sible,  ii"t   only  to  minir  diarp 

resonance. 

E.      I  he  armature  indu  uld  he  kept 

a-   small    as  nee   the   antenna    and   armature  are 


connected  serially  and  their  distributed  c  nstants  are  there- 

Idcl. 

Profi  ssor  Fessenden   1     nti  1 

the  machine   fre- 
quency,  the   :  int  of  inductance  and  c 

he  in  the  antenna  in  order  ation. 

The  broad   met'. 

with    much    favor   b)    tl 

the  an.     Professor  J.  A.  Fl< 

state     I  111    ii 

Wave  Telegraphy")  that  the 

Waves  w  as  depend. 
the  di-nipn 
the    alternator    11  1 
could  not  1.. 
Mc.mu  hili 

the  one-  of  the   . 

the   machine   menti 
the  phot,  graph  hi  I 

of     ill, 

tional 

furnishing  the  .1 
This  machit 
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internal  inductor  machines  manufactured  by  the  General 
Electric  Company  was  completed  some  three  or  four  years 
ago.  Mr.  E.  F.  W.  Alexanderson,  of  that  company,  has 
done  a  great  deal  of  extremely  valuable  work  in  connection 
with  the  development  of  the  motor-driven  machine  and  has 
produced  a  lapped  winding  making  possible  the  direct 
mechanical  generation  of  frequencies  reaching  200,000  per 
second.  It  should  be  made  clear  that  this  letter  is  written 
with  no  idea  of  belittling  the  results  of  his  ingenuity;  1 
merely  wish  to  urge  that  in  view  of  Professor  Fessenden's 
basic  and  pioneer  work  in  this  field  there  should  generally 
be  accorded  to  him  the  recognition  which  is  conceded  to 
him  by  the  best  informed  radio  engineers  and  which  is  un- 
doubtedly due  him  as  inventor  of  the  transmission  method 
now  followed  by  Poulsen,  Goldschmidt,  Arco  and  Bethenod. 
John  L.  Hogan,  Jr., 

\r„-..    v„..j,      Ar     V  Chief  of  Operating  and  Erection, 

I\ICiV    1  01 H,    1\  .    1.  National    Electric    Signaling    Company. 


Light-Distribution  Curves 

To  the  Editors  of  the  Electrical   World: 

Sirs: — The  letter  by  Mr.  Evan  J.  Edwards  in  your  issue 
dated  March  15,  commenting  on  my  article  in  your  issue 
dated  Feb.  8,  serves  to  emphasize  the  misunderstanding 
concerning  the  purposes  for  which  the  curves  proposed  by 
the  writer  were  intended  which  was  evident  in  your  com- 
ment on  my  article. 

Taking  up  the  editorial  comment  first,  you  state  that 
either  the  Rousseau  diagram  or  the  Kennelly  diagram  gives 
a  graphical  representation  of  the  flux  distribution  zone  on 
zone,  and  the  total  flux  between  any  assigned  zonal  limits 
including  the  total  flux  emitted  between  zenith  and  nadir. 
In  a  very  strict  sense  this  may  be  true,  but  for  practical 
purposes  it  is  far  from  true.  It  is  true  that  the  Rousseau 
diagram  displays  in  a  graphical  manner  two  co-ordinate 
quantities  entering  into  the  light  flux,  but  to  obtain  a 
numerical  expression  for  the  actual  flux  in  any  zone  it  is 
necessary  to  perform  either  a  measurement  or  a  calcula- 
tion. Inasmuch  as  this  calculation  is  necessary,  why  not 
plot  the  result  at  once  and  use  it  as  the  basis  for  a  curve 
which  may  be  used  for  actual  calculations  and  as  a  graph- 
ical representation  of  a  far  better  sort  than  that  furnished 
by  the  Rousseau  diagram  ? 

It  will  be  noted  that  the  curve  proposed  by  me  is  simply 
a  plotting  of  the  areas  in  the  Rousseau  diagram  to  polar 
co-ordinates — clearly  the  logical  system  to  use  in  a  graph- 
ical display  of  distribution  about  a  point.  Obviously  the 
Rousseau  diagram  is  slightly  more  accurate,  but  not  to  an 
extent  significant  in  engineering  calculations. 

The  Kennelly  diagram  is  open  to  the  same  objections  as 
the  Rousseau  diagram.  Both  are  means  of  obtaining  quan- 
tities or  performing  calculations  by  geometric  constructions 
and  are  well  suited  to  this  purpose.  Neither,  however,  per- 
mits the  actual  reading  of  the  quantities  directly  from  a 
convenient  scale  without  the  use  of  measuring  devices  of 
some  kind,  and  neither  displays  graphically  the  relation  be- 
tween direction  of  the  luminous  flux  and  the  point  from 
which  it  proceeds.  They  are  not  suitable  as  everyday 
working  tools  for  employment  by  the  practical  and  busy 
engineer. 

My  claim  for  the  curves  submitted  is  simply  that  they 
serve  practically  all  the  purposes  of  the  Rousseau  diagram 
and  the  Kennelly  diagram  (as  far  as  the  practising  engi- 
neer is  concerned)  with  the  added  advantage  of  saving 
time  and  presenting  all  spatial  relations  graphically.  Fur- 
thermore they  serve  for  point-by-point  calculations  quite 
as  well  as  does  the  ordinary  distribution  curve. 

There  is  just  one  function  of  the  ordinary  distribution 
curve  that  the  curves  proposed  by  me  do  not  show,  and 
that  is  the  relative  approach  of  the  light  distribution  char- 
acteristic to  that  required  to  produce  uniform  illumination. 


This  is  mainly  the  affair  of  the  reflector  designer  and 
manufacturer.  Once  the  practising  engineer  is  informed 
concerning  the  excellence  or  otherwise  of  a  certain  com- 
bination from  this  standpoint  (and  this  information  he  in- 
variably receives  in  the  form  of  distribution  curves  from 
(he  manufacturer)  he  is  no  longer  concerned  with  any- 
thing but  point-by-point  or  flux  calculations.  For  the  for- 
mer the  curves  proposed  are  equal  to  the  ordinary  distribu- 
tion curves;  for  the  latter  they  are  infinitely  superior  to 
these  curves. 

I  believe  that  the  foregoing  covers  also  most  of  the  ob- 
jections raised  by  Mr.  Edwards.  He  evidently  overlooked 
the  fact  that  by  placing  figures  representing  actual  flux 
values  upon  the  radical  lines  denoting  o  deg.,  5  deg.  and 
10  deg.,  and  using  a  different  set  of  constants,  all  point-by- 
point  calculations  and  estimates  of  illumination  at  and  near 
the  nadir  may  be  made  quite  as  easily  as  with  the  ordinary 
distribution  curve.  These  points  were  covered  in  the  orig- 
inal paper. 

I  agree  with  Mr.  Edwards  that  it  is  possible  to  guess  at 
the  flux  in  any  zone  by  estimating. the  horizontal  distance 
between  the  curve  and  the  vertical  axis  and  adding  10  per 
cent.  By  repeating  this  guessing  process  several  times  and 
adding  the  results  one  may  estimate  within  20  or  30  per 
cent  the  flux  in  a  given  zone.  But  why  go  to  that  trouble 
for  inexact  results  when  the  exact  data  may  be  obtained 
from  a  properly  constructed  curve  which  serves  (as  far  as 
the  engineer  is  concerned)  every  other  purpose  of  the 
ordinary  distribution  curve? 

As  stated  above,  I  grant  that  for  estimating  at  a  glance 
the  degree  of  uniformity  of  illumination  to  be  obtained  by 
the  use  of  a  certain  unit  with  a  certain  spacing  the  ordi- 
nary distribution  curve  is  superior.  But,  having  made  this 
estimate,  the  engineer  usually  either  accepts  or  rejects  the 
unit  for  future  use  or  specification;  or,  if  compelled  to  use 
a  unit  unsatisfactory  from  this  standpoint  by  reason  of 
other  considerations,  he  is  unable  to  improve  its  distribu- 
tion characteristic  and  can  only  be  interested  in  calculating 
by  the  point-by-point  method  the  degree  of  uniformity  in 
illumination  obtainable,  and  for  this  purpose  the  proposed 
curve  is  quite  as  convenient  as  the  ordinary  distribution 
curve.  Even  for  estimating  uniformity  of  illumination,  the 
ratio  between  flux  in  the  zone  from  o  deg.  to  5  deg.  and 
from  40  deg.  to  50  deg.  (for  extensive  distribution  for 
example)  is  an  indication  sufficiently  accurate  for  all  prac- 
tical purposes,  and  this  may  be  obtained  quite  as  easily 
from  the  proposed  curve  as  the  corresponding  quantities 
from  the  present  type. 

Even  where  the  ordinary  distribution  curve  may  be  used 
to  advantage  it  should  at  least  be  purged  of  its  most  glar- 
ing absurdity — the  use  of  the  candle-power  as  a  unit.  The 
measurements  from  which  the  curve  is  constructed  are 
simply  determinations  of  the  luminous  flux  per  unit  solid 
angle.  Luminous  intensity  is  so  defined  in  the  1912  report 
of  the  committee  on  nomenclature  and  standards  of  the 
Illuminating  Engineering  Society.  In  other  words,  lumi- 
nous intensity  is  simply  solid-angular  flux  density,  which 
expresses  illumination  by  dividing  by  an  area.  Now,  if  the 
candle-power  be  the  unit  of  intensity,  it  must  also  be 
capable  of  expressing  illumination  by  the  addition  of  the 
qualification  "per  square  foot,"  etc.  If  the  candle-power 
be  not  capable  of  use  in  this  manner,  it  cannot  be  anything. 
Then  why  use  in  connection  with  distribution  curves  a 
unit  which  does  not  mean  anything? 

The  whole  question  of  photometric  quantities  is  in  a 
most  ludicrous  position.  The  obvious  remedy  is  to  extir- 
pate the  term  "candle-power"  (and  its  half-witted  sister 
"foot-candle")  root  and  branch.  There  are  only  three  units 
having  to  do  with  light  distribution  that  mean  anything  at 
all — the  lumen,  the  square  foot  and  the  steradian.  The 
sooner  the  candle-power  unit  is  abandoned  the  better  it 
will  be. 

Gloucester,  -V.  J,  R.  F.  Pierce. 
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Costs  of  Material  for  6600- Volt  lane  Construction 
The   following  data  bearing  upon   th<    co  I   of  line-con^ 

million  material  are  taken  from  a  tabulation  o 
prepared  by  tlic  Harvard  (Ma  ric  <  ompany 

in  connection  with  the  erection  last 

R]  P]  I     EN  I  A  I  [VI     LINE-I  [I  r    ITEMS,     HARVARD, 

MASS.,    CONDI1    I  [912 

rhrei     1  1,000  foil    i I                  $17.60 

' imp,   2300-volt  single-pole   line   swiicl  eight 

da)     i  loi  I       23.35 

[oubl<   poll                                         4.56 

i     o     ingle-pole,                         Icnifi                    1.42 

I  eight-point    receptacles   and    foui  i  meter 

plug      11.10 

Om     9  '<5kva  automatic   inducti                             670.85 

II-...     15-kva  transformers,    13,200  to   2200   volts,    60  cycles 435.00 

.    V£-in.   by   5-in.   machim    boll  0.83 

|     in.   hy  3-in.   lag   boll                                                   0.30 

100    I        B.  &  D  3.00 

No.    i  i     ingli  i I    rubbi                       n                       4.1.! 



mi  roll    primal                              plugs 2.71 

523    six-pin    cross  arms 

Ninety-eight   eight-pit                                81.95 

254    fonr-pin    cross-arms    111.84 

El     guy    anchor    rods 21.25 

16-in                 rand   guy  wire 32.65 

"nil       i  «i    aeven-strand  guy  wire    6.36 

i ih  

I  in  u  j  six   two-boll    guy  clamps    -  2.31 

196   three-bolt    guy   clamps 10.34 

rwelvi    ii.  ■    blo<  i         0.72 

390  f»-in.  by   12-in.   ma  

6.00 

iwenty  two   H  in.   bj    8 i  bolt!    

in.   Iiy    loin,  spacing   bolts 22.96 

fwelve    ^-inch.   by  22-in.   spai                               1.74 

E  Kin    I  in    Iit   1 1  in    gall  

,  in.  hv  ."  ,  in    In      ,  in.  square-cut   washers 28.08 

in    round-cul   washers 271 

ft,    alley  arm    braces 97.50 

7-14    pairs   cross-arm    braces 90.76 

960    i  I troll    Mo    2  Cn  »n   insul  to  131.52 

36.03 

Six    No.    370    Victoi    insulators 5.86 

5068   locust   cross  arm   pins 

I  ot  ty-two    No     i  '    Pierce  steel-clamp   pins 
Forty-two    galvi l-iroi  ulati 

ii   H       poles     

I     poles    1,859.00 

I  wi  "I .  threi     10  fl     poll  -     

fl     poles 

Hurt)  five  street   series  brackets  

I  Ini    i  oli  tch  

r« i  •   compn 

163  Hi    No    ! ill   b 

7380   lb.    No,   8  duplex   metal   wire 

6980  Hi    No.  6  medium   coppei    win 

160  lb    No    o  sofl  I'.-,    wire    

No    in. 

■MS   lb     No.    i   ba n> 

No.   ol    Beardsley  break  arms 10: 

1    Pierce    brackets 

rwelve  i  "ii  .i 

Services  ol 

dent,   ten   da)  -    i 



volt    line   and    (2   miles   i  ilt    distributing    system, 

carrying  about  75  miles  of  copper  wire  on  628  chestnut 


poles   of    iron,    30-ft    l 

and  of  labor  $5,925.69. 
Including  thi 
charge  of  21  mile  and  the  time  and  1 

obtaining   public 

1  the  work,  with 

on  I"  tin   interests  in  charge  of  the 

I  he  detailed  il 
practical  value  to  small  facing  the  need  of  mak- 

ing  estimates    of  The 

6600-'.'  built   for  the  ■  1  •  >  1 1  i •  1  <.  p  11 

at  Aver.  Leominstei   and  '  linton  to  interchange  energy  and 
to   supply   local   service   in  Hal 

include  the  construction  of  a  transformer  and  meter 
in  Harvard  for  a  small  local  bu 


Test  of  225-Hp  Diesel  Engine  at  Hugo,  Okla. 

Following  are  given  the  results  of  a  test   recentlj 

hp  Diesel  engine  installed  at   the  plant   of  the 
Hugo  lee  &  Light  Company  of  Hugo,  Okla.,  which  si 

ific   fuel-oil  consumption  of  6.2  gal.   per   100  brake- 
hp-hr.     The  engine  teste, 1  was  built  bj    I  -ulzer 

ted  by   1  lr  with 

the  assistance  of  the  I  [ugi     ompai 

The  prime-mover  unit  bp  vertical  three- 
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cylinder  I  lit 

V.   three-phase    Fort    Wayne    ..' 
1 64   t.p.in.     A   25-hp  motor  driving   the  three-stage  air 

lent. 

I  hiring   t! 
was  furnished  from   in  ["herefore,  in 

to  obtain  thi 

if    the 
motor  dri\  in  i 
the  kilowatt-hour  output 

•     the 
compt  ■ 

per  brake-hp-hour  would  have  been  less  than  shown  in  the 
results  g 

The   engine    had   been    in    operation    six   months   without 
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adjustment  of  any  sort.  Before  starting  the  valve  settings 
were  checked  and  the  exhaust  valves  taken  out  and  exam- 
ined ;  but  this  test  itself  was  undertaken  with  the  purpose 
of  showing  what  the  engine  would  do  in  regular  running 
condition  and  without  the  refined  "tuning  up"  usually  re- 
sorted to  in  attempts  to  obtain  records. 

To  obtain  the  amount  of  fuel  oil  consumed  by  the  en- 
gine, it  was  only  necessary  to  weigh  the  oil  fed  to  the  fuel 
pump,  where  the  amount  of  oil  actually  fed  to  the  engine 
cylinders  is  automatically  controlled  by  the  governor  and 
varied  according  to  load  requirements.  For  weighing  the 
oil,  a  15-gal.  tank  and  platform  scale  were  used,  readings 
being  taken  at  ten-minute  intervals.  A  funnel  of  sufficient 
capacity  was  installed  in  order  that  a  small  amount  of  oil 
might  be  stored  ahead  of  the  governor  and  the  weighing 
tank  properly  refilled  with  oil. 

The  oil  used  for  these  tests  was  taken  from  regular  stock 
in  ordinary  use  in  this  engine.  Samples  of  oil  were  taken 
periodically,  and  an  analysis  was  obtained  upon  the  total 
combined  sample  as  follows : 

Pound  Fahr.  thermal  units,  per  pound  of  oil 18  ,  986 

Specific  gravity,  25.5  deg.  C.  to  27  deg.  C 0.8531 

Viscosity,  33.3  deg.  C.  (92  deg.  Fahr.) 1 .  63 

Flash  point,  deg.  Fahr 1 43  . 6 

Burning  (fire)  point,  deg.  Fahr 181.4 

Sulphur,  per  cent 0.2 

Water Trace 

Free  acid None 

The  cost  of  this  oil  was  $1.22  per  barrel  of  42  gal.,  de- 
livered, or  practically  2.9  cents  per  gallon. 
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FIG.    2 HEAT    UNITS    IN    COOLING    WATER 

A  water  rheostat  was  used  to  adjust  the  load.  This 
rheostat  consisted  of  a  wooden  box  io  ft.  long,  12  ft.  wide 
and  20  in.  deep.  Each  of  the  three  electrodes  used  could 
be  moved  so  as  to  obtain  an  equilateral  triangle.  This 
method  permitted  the  load  to  be  balanced  easily  and  quickly. 

The  fuel  consumption  for  the  various  loads  was  in  each 
instance  obtained  from  an  average  of  the  readings  taken 
at  ten-minute  intervals  of  the  generator  and  the  motor  and 
of  the  oil  used.  Fig.  I  is  a  curve  showing  in  pounds  the 
fuel  oil  consumed  per  net  brake-hp-hour  at  various  loads. 

This  curve  was  plotted  by  taking  the  average  readings 
of  kilowatt  output  of  the  generator  at  the  switchboard, 
corrected  for  the  previously  ascertained  generator  efficiency 
at  the  given  load.  From  this  was  subtracted  the  actual 
kilowatt  input  to  the  motor  and  the  resulting  figure  was 
reduced  to  brake-hp-hours.  It  will  be  noted  from  the  above 
curve  that  the  consumption  of  oil  per  brake-hp-hour  in- 
creases very  little  when  output  is  decreased  from  full  load 
to  about  half  load.  At  full  load  the  fuel  consumed  was 
0.441  lb.  per  brake-hp-hr.,  or  about  6.2  gal.  per  100  net 
brake-hp-hr.  When  running  at  practically  half  load,  the 
fuel  consumed  was  0.482  lb.  per  brake-hp-hr.,  or  about 
6.8  gal.  per  100  net  brake-hp-hr.  At  quarter  load  the  en- 
gine consumed  10.8  gal.  of  oil  per  100  net  brake-hp-hr. 

Several  exhaust  gas  samples  were  taken  while  the  tests 


were  being  carried  on,  and  these  show  that  there  were  ab- 
solutely no  illuminants,  no  carbon  monoxide,  no  menthane 
and  no  hydrogen  to  be  found  in  the  exhaust,  thus  indicat- 
ing perfect  combustion  of  the   fuel   oil. 

The  quantity  of  cooling  water  used  during  the  tests  was 
measured  by  a  water  meter  read  at  ten-minute  intervals, 
and  an  average  was  taken  for  each  three-hour  test.     The 

SUMMARY   OF   TESTS   OF   225-HP   DIESEL   ENGINE 


NUMSEk   OF   TESTS 


Duration    of    test, 

hours 3.00 

Switchboard  read- 
ing, kw 

Compressor  motor, 

gross  kw I      ... 

Net  kw  output 

Efficiency  of  gen- 
erator, per  cent 

Net  brake-hp  load  .         2.25 

Speed,  r.p.m 171.1 

Cooling  water  per 

hour,  lb 3187 

Jacket  inlet  tem- 
perature, deg. 
Fahr ■      61.8 

Jacket  outlet  tem- 
perature, deg. 
Fahr 115.3 

Injection  air  pres- 
sure, atmo- 
spheres        39 

Fuel      oil — pounds 

per  net  kw-hr.  .  .  I      ... 

Fuel  oil — pounds 
per  net  brake-hp 
hr j      ... 

Fuel  oil — gals,  per 
100  net  brake-hp 

Thermo  -  dynamic 
efficiency  (based 
upon  net  useful 
output) ,  per  cent  I 


2 

3 

3.00 

3.00 

37.42 

80.23 

6.9 
30.52 

9.09 

71  .14 

85 

49.7 
169.1 

87 
111.39  ' 

167.4 

303  7 

4875 

62.4 

61.9 

127.9 

115.5 

45.6 

56 

1.25 

0.7555 

0.769 

0.482 

10.8 

6.8 

17.4 

27.8 

I         5 


3.00 

117.5 


6300 
62.6 


3.00 
160 


4537 
61.7 


118.9  156.6 


59 


66 


0.681 j  0.646 
0.454 I  0.441 
6.4      I       6.2 


29.5 


30.3 


3.00 

180.1 

11  .4 
168.7 

92.5 
245.6 
161.9 

5175 

66.7 

173.1 

77 
0.644 

0.444 

6.2 

30.2 


temperature  of  both  the  inlet  and  outlet  water  was  also 
read  at  ten-minute  intervals,  and  from  this  was  obtained 
the  total  heat  carried  away  by  the  cooling  water.  From 
these  data  Fig.  2  was  plotted  showing  the  pound  Fahr. 
heat  units  carried  away  in  the  cooling  water  per  brake- 
hp-hour. 


Starting  Current  of  Synchronous  Motor 

A  400-hp,  2200-volt,  60-cycle  synchronous  motor,  separately  excited  by 
a  9.5-kw,  125-volt  generator,  is  driving  an  air  compressor  capable  of  de- 
livering 2500  cu.  ft.  of  air  per  minute.  The  synchronous  motor  is  rated 
at  85  amp,  but  in  starting  the  current  values  often  reach  from  275  amp 
to  300  amp.  Will  you  kindly  state  whether  or  not  this  is  an  abnormal 
condition  of  operation?  C.   S.  E. 

The  figures  given  show  that  the  starting  current  is  about 
three  and  one-half  times  the  normal  rated  value.  Although 
this  is  a  fairly  large  current  for  the  machine,  yet  it  could 
hardly  be  called  abnormal.  It  is  probable  that  the  designers 
of  the  machine  expected  it  to  consume  about  this  amount 
of  current  during  the  brief  starting  period. 


Transformer  Connections 

The  transformers  at  the  loaded  end  of  a  three-phase,  60,000-volt  trans- 
mission line  which  is  52  miles  in  length  are  star-connected.  The  trans- 
formers at  the  generating  end  of  the  line  are  connected  in  delta.  Have 
these  connections  any  effect  on  the  starting  torque  and  initial  current 
of  motors  at  the  loaded  end  of  this  line5  E.  C.  S. 

The  current  taken  by  an  alternating-current  motor  con- 
nected at  the  end  of  a  transmission  system  does  not  depend 
upon  the  types  or  connections  of  transformers,  except  to 
the  extent  that  the  voltage  is  affected  by  the  types  and 
connections.  The  starting  current  of  an  alternating-current 
motor  depends  solely  upon  the  voltage  impressed  across  its 
terminals  and  is  independent  in  every  respect  of  the  source 
from  which  this  voltage  mav  be  obtained. 
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Generators,  Motors  and  Transformers 

Induction  Motors  with  Deep  Rotor  Sluts. — L.  D.  Jones. — 
The  author  gives  the  results  of  some  tests  thai  havi 
made  on  di  ep    lol  rotor    in  co 
slots  of  normal  depth.     The  effect   ol  the  deep   ilol 
increase  the  reactance  of  the  lower  portion  of  the  bar  at 
starting  and  at  low  spi  1  1    pai  1 

of  the  current  to  flow  in  it r,  this 

being  equivalent   to   increasing    the   n    i  1 ind   conse- 

quently  the  starting  torque.     As  the     peed   im 

rotor    1 

the     current     distributi 

throughout  the  bar,  thus  redu 

and    improving    the    running    characteristics. — Gen. 

Rev.,  April,  mi  3, 

Armature  Reaction  ••     D  rent  Machines.     1 

1I1  ELBERT. — An  article  illustrated  by  diagrams  on 
ture  reaction   in  direct-current    machines.      The  author  dif- 
fers from  the  views  expressed  by  Brunswick  in  his  • 
paper  on  the  predetermination  oi  thi    e  citation  oi  direct- 
current  machines.     He  thinks  thai  it  is  nol 

resent   in   the  same   way   the   reaCtioi  nd   in 

direct-current    machines,    sinci      h  •    the    com- 

■  ; i  iri mpl  if   the  transversal 

reaction. — La  Lumiire  Elec,    Vpril  19,  191 

Transformation   R<itit>  of  the  General   I  er.—F. 

NiKTiiAMMKi;  AND  E.  M.  SlEGEL. — The  autliors  show  theo- 
retically that  in  the  "general  transformer,"  if  the  arrange- 
ment and  the  magnetic  interconnection  of  primary  and 
econdary  windings  differ  from  thai  in  the  ordinary  trans- 
former, the  transformation  ratio  of  the  currents  and  volt- 
ages is  not  necessarily  equal  to  thi 

effective  windings  but  is  influenced  to  a  large  degree  by  the 
distribution  of  the  primary  and  the   secondary   wind 

The  theoretical  results  an  Confirmed  by  experimental  e\  i 
dence.  The  authors  give  formulas  which  permit  a  simple 
calculation  of  these  transform  ition  ratios  and  simplify  these 
formulas  for  the  case  of  the  induction  motors  (which  is  a 
special  case  of  the  general  transforn  1  und  Masch. 

1  \  ienna),  March  30,  [913. 

Self  Synchronizing   Machinei      \.i\   aci  c  dis- 

cussion of   Ro  H  tlbi  ming- 

ham.     1  on,i,  mi  Elei !'  ti  Ian,    \.pt  il         1913. 

Lamps   and    Lighting 

Pu, III,'     Tungsten. — O.     KRUH,      A     long     and     profusely 

illustrated  paper  in  which  the  author  discusses  the  history 
of  the  production   of  ductile   tung  the  original 

difficulties   and   their   solution,   with  ■  ucr   to  the 

fundamental      patent-.      in  Masch. 

1  \  ienna  | .    \pril  13  and  20,  [913. 

Powerful  Source  of  Ultra-Violei  Light  for  Ph 
Work.— Albert  W.  Him    vnd    Vncei    Si     Fohn       \n  ab- 
stract oi  ,ni    American  Physical  Society  paper      I'm-  source 
of  lighl  used  is  a  vacuum  discharge  tube  of  the  general 
form  used  by  1  \maii  in  his  vacuum  ih,  contain- 

ing hydrogen  at  a  low  pressun  Experiments  were  made  to 
find  how  the  photo  electric  efficiency  depended  on  (1)  the 
length  of  the  capillary,  (2)  the  diameter  of  the 
capillary,     1 .0     if-     pr<  of    the    gas,    (4)     the    cur- 

rent density  in  the  tube,   (5)   tl  ntial  and  frequency 

applied    to   the   tube.       The   results   may   he   summarized    as 


follows:      (11     Mm     '  uiciency    increases    slowly    with    the 

length  of  tin    capillary   (50  per  cent  increase  in  efficiency 

for  300  per  cut  1  in  accordance  with  the 

i]  ption  ,,1  ii  11  '.c  diameter 

of   the  capillary,   i  mm   and   13  mm, 

makes  in,  dil  I'res- 

ii  2  miu  and   15  mm,  makes  no  dif- 

lation 

en    current     (in   1  ton  kctric 

:    interrupters  and 
a    pow<  rful     I  •      1  nail    photo- 

of  current 
which  they  furnished.      \  tr  •  alter- 

nating-current citf  2  amp  through  the 

nd    produced    a    photoelectric    cur?  \  10"* 

amp   per   sq.   cm   on   a   platinum   electrode   in   a   vacuum  of 

1    >  mm.      For   comparison   a   mercury-in-quart*   lamp 

was  set  up  at  a  distance  of  I"  cm  from  the  plate,  and  when 

running    steadily    at    3.2    an  photo-current    of 

5-5  X  I0  *  amp  Per  Ml-  cm-     The  hydrogen  tube,  with  fluoritc 

wmlow,  therefon  limes 

as  large  as  the  mercury  arc. — I'hys.  Review,  April,  1913. 

Tungsten  Lamp. —  II.  RemanE. — An  illustrated  paper  pre- 

d   before   the    Polytechi  of    Berlin.     The 

author    first   outlim  1    advantages    of   the   ductile 

tungsten    filament   over   the    tungsten   filament   made   by   a 

process.      With    respect    to   the    use   of   the   tungsten 

lamp    with    alternating    current,    difficulties    were   originally 


FIG.   I 

experienced  w  1 1 1 :  filament  ■ 

shows  a  mici 

rents   on    such    a    filament,    the    lit 

structure  1  .  it.  and  the   - 

been  successful  in  makr  mally 
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unaffected  by  alternating  current.  Fig.  2  shows  a  photo- 
graph of  an  osram  with  filament  after  1000  hours  of  use 
with  alternating  current,  the  enlargement  being  350  to  I. 
The  ductile  tungsten  lamp  has  all  the  good  features  of  the 
old  osram  lamp,  but  has  in  addition  the  advantage  of  being 
practically  unbreakable.  The  author  describes  in  detail 
the  different  steps  in  making  the  different  parts  of  the  lamp 


FIG.   2 OSRAM   FILAMENT  AFTER  2000   HOURS'  USE 

and  assembling  them  together.  The  results  of  life  tests 
and  the  effect  of  the  change  of  voltage  on  the  life  are  shown 
in  curves.  Several  illustrations  are  given  showing  applica- 
tions of  large  tungsten  lamps  for  lighting  of  large  inside 
halls,  for  outside  lighting,  etc.— From  an  enlarged  reprint 
from  Die  Welt  der  Technik,  No.  7,  page  130,  1913. 

Tungsten  Wire  Lamps  Operated  by  Alternating  Current. 
— O.  Scarpa. — An.  account  of  comparative  tests  of  tanta- 
lum lamps  and  ductile  tungsten  lamps  when  operated  with 
alternating  current.  He  finds  that  while  the  tantalum  lamp 
does  not  behave  well  with  alternating  current  the  ductile 
tungsten  lamp  is  different,  being  much  less  liable  to  break. — 
L'Elettricista,  Vol.  XI,  page  235  (1912);  abstracted  in 
Elek.  Zeit,  April  24,  1913. 

Standard  Specification  of  Street  Lighting.— An  account 
of  the  extended  discussion  which  followed  Trotter's  recent 
paper  on  standard  clauses  for  inclusion  in  a  specification  of 
street  lighting. — London  Electrician,  April  25,  1913. 

Traction 

Single-Phase  Commutator  Motors  for  Electric  Traction. 
— Stanley  Parker  Smith. — The  first  part  of  a  paper  in 
abstract  presented  before  the  (British)  Institution  of  Civil 
Engineers.  The  several  factors  affecting  the  use  of  con- 
tinuous-current, three-phase  and  single-phase  systems  for 
traction  over  long  distances  are  summarized  and  an  outline 
is  given  of  the  reasons  which  have  led  to  the  adoption  of 
single-phase.  The  main  problem — from  a  technical  stand- 
point— then  centers  around  single-phase  commutator  mo- 
tors, to  which  the  remainder  of  the  paper  is  devoted.  The 
paper  is  to  be  concluded.- — London  Electrician,  April  25, 

I9I3- 

Electrification  of  Berlin  Raihvays. — A  note  stating  that 
the  Lower  House  of  the  Prussian  Diet  has  passed  by  192 
votes  to  143  a  bill  which  will  empower  the  government  to 
make  at  a  cost  of  $6,250,000  preparations  for  the  electrifica- 
tion of  the  Berlin  City  Circular  and  Suburban  Railways, 
with  certain  temporary  restrictions.  The  traffic  has  doubled 
since  1895,  and  in  order  to  cope  with  the  situation  electric 


traction  must  be  installed,  as  it  will  be  $1,500,000  cheaper 
a  year  than  steam.  With  electricity  it  will  be  possible  to 
run  forty  trains  an  hour  instead  of  twenty-four  and  to 
increase  accommodation  for  passengers  by  possibly  as  much 
as  100  per  cent.  Electric  trains  are  in  every  way  more 
convenient  and  economical. — London  Electrician,  April  25, 
I9I3- 

Installations,  Systems  and  Appliances 

Phase-Advancing. — G.  Kapp. — An  illustrated  paper  read 
before  the  (British)  Institution  of  Electrical  Engineers. 
Having  dealt  with  the  various  methods  by  which  phase  ad- 
vancement may  be  obtained,  the  author  describes  the  equip- 
ment used  for  this  purpose  in  connection  with  individual 
motors,  and  especially  the  machine  which  he  has  himself 
designed  for  use  with  induction  motors.  Like  Le  Blanc's 
recuperator,  the  author's  vibrator  is  based  on  the  prin- 
ciple that  a  leading  emf  is  generated  in  an  alternating- 
current  conductor  allowed  to  swing  freely  in  a  continuous- 
current  field.  This  effect  will  be  seen  in  Fig.  3,  which  repre- 
sents test  results  obtained  with  a  Vibrator.  At  one-quarter 
load  the  power-factor  is  0.87  and  at  half-load  it  is  unity, 
this  value  being  maintained  up  to  full  load  and  beyond. 
The  diagram  gives  also  the  primary  and  secondary  currents 
and  the  speed  both  with  and  without  the  vibrator.  It  will 
be  noticed  that  the  effect  of  the  vibrator  is  to  decrease  the 


fig.  3 — curves  showing  test  results 

primary  current  considerably  and  to  increase  the  secondary 
current  slightly;  this  means  a  smaller  copper  loss  in  the 
motor. — London  Electrician,  April  25,  1913. 

Wires,  Wiring  and  Conduits 

The  Temperature  Rise  and  the  Deterioration  of  the  Cov- 
ering Material  of  Wire  by  Carrying  Current. — T.  Hirobe. 
— A  pamphlet,  containing  127  pages  of  text  and  a  great 
many  diagrams,  on  an  investigation  the  object  of  which 
was  to  determine  the  rise  of  temperature  of  a  wire  due  to 
current  and  the  consequent  reduction  of  breakdov.r  strength 
of  different  kinds  of  wire,  and  also  to  determine  their  rela- 
tions with  the  nature  of  insulating  material  used,  the  in- 
dividual thickness  as  well  as  the  proportion  of  the  thick- 
nesses of  successive  layers  being  taken  into  account.  Chap- 
ter I  gives  theoretical  formulas  for  the  temperature  rise  of 
the  wire  as  a  function  of  the  current.  Chapter  II  gives 
theoretical  formulas — general  and  approximate — for  the 
insulation  resistance  of  wire  as  a  function  of  tli°.  current 
and  the  room  temperature.  Chapter  III  gives  theoretical 
formulas  for  the  break-down  voltage  of  wire  as  a  function 
of  the  current  and  the  room  temperature.    In  Chapter  IV 
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the  full  experimental  investigations  of  the  thermal  and 
the  electrical  characteristics  of  different  covering  materials 
are  recorded.  In  Chapter  V  the  general  formulas  for  the 
temperature  rise,  insulation  resistance  and  breakdown  volt- 
age for  different  kinds  of  wire,  with  numerical  values  of 
thermal  and  electrical  constants  found  in  <  'hapter'IV,  are 
given  with  experimental  verifications.  There  are  three  ap- 
pendixes in  which  some  examples  of  applications  of  the 
established  formulas  are  given. — Report  No.  12  of  the 
Third  Section,  Electrotechnical  Laboratory,  Tokyo,  Japan, 
Aug.  24,  1912. 

Single-Phase  Conductors  in  Tubes. — Paul  H.  Perls. — 
With  reference  to  the  recent  article  by  Bloch  on  the  dis- 
advantages of  placing  the  two  conductors  of  a  single-phase 
system  in  an  iron  tube,  the  present  author  points  out  that 
these  disadvantages  do  not  exist  when  the  tubi  itself  is 
used  as  a  return  conductor. — L.  Bloch  in  his  reply  agrees 
with  Perls. — Elek.  Zcit.,  April  24,  1913. 

Electrophysics  and  Magnetism 

Annealing  Steel  in  an  Alternating  Magnetic  Field. — II. 
Pender  and  R.  L.  Jones. — The  treatment  ol  rteel  by  a 
cyclicly  varying  magnetic  field  during  its  annealing  results 
in  a  pronounced  alteration  of  its  h.  teri  is  loop.  The  re- 
sult is  to  increase  largely  the  permeability  at  low  and 
moderate  inductions  with  a  corresponding  increase  0 
remanent  magnetism.  The  coercive  force  and  the  losses 
are  slightly  decreased.  The  maximum  value  of  the  permea- 
bility was  increased  as  much  as  50  per  cent  in  some  cases. 
The  improvement  of  magnetic  quality  depends  upon  the 
maximum  intensity  of  the  force  used  in  the  magnetic  treat- 
ment and  shows  an  approach  to  a  maximum  or  separation 
\alue  when  the  force  is  large.  The  best  maximum  tempera- 
ture at  which  to  apply  the  cyclic  treatment  has  been 
Bed  with  the  critical  point  .//,,  about  690  deg.  C,  on  the 
iron  and  steel  diagram,  and  through  this   fact  and  thi 

dence  of  the  micrographic  studii      il     ■      probable 

that  the  good  results  obtained  may  be  asci       '  preser- 

vation of  the  fineness  of  the  m  which 

steel  possesses  just  after  it  has  passed  from  the  non-mag- 
netic to  the  magnetic  condition.  The  results  seem  to  point 
the  way  to  a  new  line  of  research  on  the  treatment  of 
steels  for  electrical  purposes  and  possibly  of  those  for 
other  uses  as  well.  None  but  magnetic  qualities  have  been 
observed,  but  doubtless  mechanical  characteristics  wi 
affected. — Phys.  Review,  April,  1913. 

Origin  of  the  Earth's  Magnetic  Field. — L.  A.  Bauer. — 
\n  abstract   of  an   American    Physical    S  II 1  e 

author  confines   his   attention   to  thl    portion   of   the   earth's 

magnetic  field  symmetrical  about  both  the  axis  of  n 

and  the  equator,  this  portion  representing  about  90  pi 

of  the  magnetic  energy  of  the  earth's  total  magnetii 

and  reaches  a   number  of  general   conclusions  as  to  the 

origin  of  the  magnetic  field.     He  assumes  that  the  earth 

contains  two  opposite  and   practically    equal 

tributed  throughout  its  interior  1  that  if 

the   one  body   is   contained   within  heroid) 

bounded  by  the  earth's  surface,  the  opposite  body  charge 
is  contained  within  a  sphere  of  slightly  smaller  radius;  in 
brief,  he  assumes  that  if  owing  to  some  cause  the  volume 
density  of  the  one  charge  is  slightly  different  from  that  of 
the  opposite  charge,  then  the  rotation  with  the  earth  of  the 
opposite  charges  produces  a  magnetic  field.  Applying  this 
hypothesis,  it  is  found  that  to  harmonize  with  the  most 
obvious  fact  of  the  earth''-  magnetism  that  the  north-seek- 
ing end  of  a  magnetic  needle  points  below  the  hori 
the  Northern  Hemisphere  the  volume  density  of  th< 
tive  charge  must  be  smaller  than  that  of  the  positive,  or.  in 
other  words,  the  earth'  tive  charge  must  be  dis- 

tributed through  the  larger  sphere,  fa  short,  to  account 
for  the  earth's  magnetic  field  as  observed  on  the  surface. 
it  is  nece  to  assume  that  the  positive  and  negative  elec- 

trons in  the  earth  and  in  the  atmosphere  are  distributed  in 


such  a  way  that,  on  the  average,  the  negative  ones  (the 
more  mobile  ones)  are  farther  away  from  the  earth's  cen- 
ter than  are  the  po  — Phys.  Review,  March,  1913. 
The  Field  of  Two  Metal  Spherical  Electrodes. — G.  R. 
Dean. — 'The  third  paper  of  his  highly  mathematical  serial 
on  the  potential  and  electrostatic  force  in  the  field  of  two 
metal  spherical  electrodes.  This  instalment  deals  with 
charge  and  capacity. — Phys.  Review,  April,  1913. 

Units.  Measurements  and  Instruments 

Wattmeter  for  ver  in  a  High-Tension 

it  While  Inserted  in  ■■  m  Circuit- 

POS. — If  a  wal  in  the  low-tension  cir- 

cuit in  order  to  measur  li\  in  the  high-tension 

circuit,  it  must  be  taken  into  n  that  /('»  is  not 

equal  to  thi    power  W\  in  the  low-tension  circuit  but  is 
to  II  1         thi    tt  msformer  losses.     These  losses  con- 
1  iron  losses  and  of  copper  losses  and  the  formi 
n.d  to  the  square  of  thi 
and   i1  mal   to  the  square  of  the  current  / 

so  that  l!  ,.  Wi+kJP  +  kJ*.  If  the  wattmeter  for  the 
low-tension  threi   pha  1    circu  I  a  double  instru- 

ment of  the  electrodynamic  type  with  four  ordinary  wind- 
ings (two  fixed  current  coils  and  two  movable  voltage 
coils)  the  author  adds  two  more  supplementary  coils, 
namely,  on  one  side  a  fixed  on  the  other 

■irrent  coil    (either  in  shunt  or  connected 
by  means  of  a  small  transformer  1.      The  double  instrument 
then    gives   directly    W\  +  fc,  V* -+- *, P.—. Atti   dell'   Assoc. 
Elettrot,  Italiana,  Jan.  31,  1913;  abstracted  in  La  Lumiirt 
,  April   1  j.   19 
Measurement  of  Reactance. — A.  F.  Burgess. — An  illus- 
trated  description   of   the   "maximum-power  method"    for 
tring  reactance.     It  is  based  upon  the  fact  that  in  an 


R 

M/vVvVvV 


alternating-current  circuit  containing  a  constant  reactance 
the  maximum  power  is  obtained  by  making  the  total  non- 
inductive  resistance  equal  to  the  reactance,  the  effective 
on  the  circuit  being  maintained  constant.  The 
method  cannot  obviously  be  employed  if  the  reactance  of 
tin  circuit  to  be  tested  is  less  than  In  other 

however,  all  that  it  is  necessary  ti  -ert  a 

variable  non  induct  Ij  of  known 

value  1  in  series  with  thl  ind  the  CUITCI 

wattmeter  of  suitable  range,  join  the  volt  coil 

voltmeter   acroS!    the   circuit    as    shown    ::)    Fig.   4.   and 

the   resistance   until    the   maximum    I 

the   wattmeter,   the    voltmeter   read- 

The  n  whether  due  to  inductance  or  capac 

equal   to   thi  V,  when    V  and   II'   are 

the  readings  of  th<    voltmeter  and  wattmeter  shown  in  the 

illustration.     I  111 

in  which  this  method  was  employed.    The  diagram  for  the 

circuit  is  .1!  \pr:l  -';.   I 

.  \  New  I 
I   VNGMl  '  11   America:-, 

paper.    At  verj  low  pressures  the 
of   their   most    mat  ke  I 
made  use  of  in  the  new  gage.     Thi 
tating  disk   above  which   is  suspei 
another  disk  carrying  a  min 

D   by   the  lower  disk  and  this 
motion  produces  a  torque  on  the  upper  disk  which  can  be 
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measured  in  the  usual  beam  of  light  reflected  from  the 
mirror.  The  rotating  disk  is  made  of  thin  aluminum  and  is 
attached  to  a  steel  or  tungsten  shaft  mounted  on  jewel 
bearings  and  carrying  a  magnetic  needle.  The  suspended 
disk  is  of  very  thin  mica.  The  lower  disk  can  be  rotated 
easily  at  a  speed  of  10,000  r.p.m.  by  means  of  a  rotating 
magnetic  field  produced  outside  of  the  bulb  containing  the 
two  disks.  This  field  is  most  conveniently  obtained  by  a 
Gramme  ring  supplied  with  current  at  six  points  from  a 
commutating  device  run  by  a  motor.  In  this  way  the  speed 
of  the  motor  determines  absolutely  the  speed  of  the  disk, 
since  the  two  revolve  in  synchronism.  The  speed  of  the 
disk  may  thus  be  varied  at  will  from  a  few  revolutions  per 
minute  up  to  10,000  or  more.  The  sensitiveness  of  the  gage 
is  extremely  great.  At  1000  r.p.m.  with  a  scale  at  about 
60  cm  distance,  400  mm  deflection  is  obtained  for  0.001  mm 
of  air.  The  deflection  is  exactly  proportional  to  the  pres- 
sure, below  about  0.01  mm,  proportional  to  the  speed  of  the 
revolving  disk,  and  practically  independent  of  the  distance 
between  the  two  disks.  For  different  gases  at  the  same 
pressure  the  deflections  are  proportional  to  the  square  root 
of  the  molecular  weight.  All  these  facts  are  in  accord 
with  the  kinetic  theory  of  gases.  At  10,000  r.p.m.  I  mm 
deflection  corresponds  to  0.00000025  mm.  There  should, 
therefore,  be  no  difficulty  in  detecting  pressures  as  low  as 
io"v  mm. — Phys.  Review,  April,  1913. 

Errors  in  Magnetic  Testing  Due  to  Electric  Strain. — A. 
Campbell  and  H.  C.  Booth. — An  abstract  of  a  (British) 
Physical  Society  paper.  In  magnetic  tests  on  sheet  mate- 
rial considerable  errors  may  occur  if  the  sheets  or  strips 
are  tested  while  in  bent  form.  These  errors,  which  are  in 
general  agreement  with  the  known  effects  of  compression 
and  tension,  were  investigated  experimentally  with  one  or 
two  forms  of  magnetic  circuit  similar  to  those  sometimes 
occurring  in  practice.  In  one  method  a  single  length  of 
the  strip  was  bent  into  ring  form  with  ends  clamped  to- 
gether. This  was  wound  with  flexible  primary  and  sec- 
ondary coils  and  tested  for  permeability  and  hysteresis 
while  in  the  condition  of  temporary  strain.  The  temporary 
strain  was  then  annulled  by  changing  the  circular  form  into 
a  square  by  sharp  bends  at  four  places.  The  magnetic 
tests  were  repeated,  and  usually  a  considerable  alteration 
was  observed.  For  example,  a  silicon-iron  ring  0.3  mm 
thick  and  50  cm  in  diameter  (the  size  used  in  Richter's 
method  of  testing  hysteresis  and  eddy-current  losses) 
showed  a  decrease  of  40  per  cent  in  the  permeability  for 
H  =  1  due  to  the  bending.  The  hysteresis  loss  was  in- 
creased by  19  per  cent.  In  another  method  the  ends  of  two 
strips  were  clamped  in  yokes,  and  tests  were  made  with 
different  amounts  of  bending.  It  was  found  that  tem- 
porary strain  has  considerably  greater  effect  on  the  permea- 
bility than  equal  permanent  strain  has. — London  Electrician, 
April  25,  1913. 

Vacuum  Meter. — Bruno  Thieme. — An  illustrated  de- 
scription of  a  more  robust  construction  of  the  MacLeod 
vacuum  meter  which  permits  its  use  in  incandescent  lamp 
factories. — Elec.  Zeit.,  April  24,  1913. 

Electric  Instruments  in  Europe. — H.  B.  Brooks. — A 
pamphlet  of  eighty-eight  pages  giving  information  on  elec- 
trical instruments  and  meters  made  by  thirty-one  leading 
firms  in  England,  France,  Germany  and  Italy. — Department 
of  Commerce  and  Labor,  Special  Agents'  Series,  No.  66, 
I9I3- 

Telegraphy,  Telephony  and  Signals 

Vibration  Galvanometer  with  Unifilar  Torsional  Control. 
— A.  Campbell. — An  abstract  of  a  (British)  Physical  So- 
ciety paper.  The  author  exhibited  a  moving-coil  vibration 
galvanometer  in  which  a  novel  principle  is  used  to  obtain 
the  fine  adjustment  of  the  control  torque  requisite  for  accu- 
rate tuning.  He  has  found  that  in  a  phosphor  bronze  strip 
under  tension  the  torsional  rigidity  is  considerably  increased 
as  the  tension  is  raised.     This  anomalous  behavior  of  such 


strips  has  also  been  noticed  by  other  observers.  If  unifilar 
(strip)  suspensions  are  used  in  a  vibration  galvanometer 
(whether  of  moving-coil  or  mcving-iron  type)  the  tuning 
can  be  done  in  the  same  way  as  with  bifilar  suspension.  In 
the  moving-coil  instrument  minute  hooks  on  the  ends  of 
the  strips  engage  in  contact  hooks  at  the  top  and  bottom 
of  the  coil,  which  is  easily  detachable.  With  a  mirror  of 
15  sq.  mm  area  at  100  cycles  per  second,  a  sensitivity  of 
50  mm  at  a  meter  per  micro-ampere  can  be  obtained,  the 
effective  resistance  being  about  700  ohms. — London  Elec- 
trician, April  25,  1913. 

Wireless  Telegraphy. — A.  H.  Taylor. — A  paper  on  the 
most  suitable  choice  of  wave-length.  Given  a  definite  maxi- 
mum of  available  power  and  a  fixed  aerial  system,  the 
author's  experiments  seem  to  show  that  the  shortest  wave- 
length consistent  with  good  coupling  gives  the  best  results 
under  all  conditions,  unless  the  absorption  is  very  much 
greater  than  the  value  assumed  in  the  paper,  in  which  case 
a  somewhat  longer  wave  will  be  better. — Phys.  Review, 
April,  1913. 

Great  Britain. — W.  H.  Gunston". — A  statistical  article 
on  the  telephonic  development  of  the  British  Isles  in  rela- 
tion to  the  population. — From  the  (British)  Post  Office 
Elec.  Eng.  Journal;  reprinted  in  London  Electrician,  April 

25,  I9I3- 

Miscellaneous 

Sterilisation  of  Water  by  Ultra-Violet  Rays. — A.  W. 
Kipling. — A  general  review  of  the  principle  of  sterilizing 
water  by  ultra-violet  rays.  As  it  is  a  sterilization  process 
and  not  a  clarification  process,  a  preliminary  filtration  of 
the  water  is  generally  necessary.  The  sterilization  is  sim- 
ply obtained  by  exposing  the  water  to  the  ultra-violet  rays. 
But  it  is  impracticable  to  suspend  the  quartz  lamp  within 
the  water  to  be  sterilized  because  if  the  water  contains  lime 
a  deposit  is  formed  which  reduces  the  action  of  the  rays. 
For  apparatus  of  medium  size  for  use  in  hotels,  hospitals, 
etc.,  the  simplicity  and  efficiency  of  the  method  are  par- 
ticularly advantageous. — La  Lumiere  Elec,  April  12,  1913. 

Slaby. — A  photographical  sketch,  by  Wedding,  of  the 
life  and  work  of  the  late  Adolf  Slaby  with  his  portrait. — 
Elek.  Zeit.,  April  17,  1913. 


Book  Review 


Electricity    for    Everybody.      By    R.    Borlase    Matthews. 

London:     The  Electrical  Press,  Ltd.     Second  edition. 

312  pages,  illus. 
As  indicated  in  the  title,  this  little  handbook  is  written 
for  the  layman  rather  than  the  electrical  engineer  and  as 
such  it  is  an  admirable  compilation  of  useful  data  on  the 
subjects  of  domestic  and  industrial  electric  lighting,  heat- 
ing and  motor  service.  One  section  is  devoted  to  each  of 
these  subjects.  In  each  instance  the  author  has  stated  the 
advantages  of  electricity  above  other  sources  of  energy, 
the  cost  of  service,  cost  of  wiring  and  in  many  cases  cost 
of  the  apparatus  required,  and  there  is  also  given  much 
good  advice  as  to  economical  operation.  This  information 
will  be  found  very  useful  by  the  central-station  salesmen, 
and  particularly  by  those  who  have  not  had  the  advantage 
of  a  thorough  technical  education.  The  author  has  evi- 
dently endeavored  to  explain  all  technical  matters  in  a 
simple  way  so  as  to  make  them  easily  understood  even  by 
the  layman.  As  is  often  the  case,  this  has  brought  certain 
statements  very  near  the  danger  point  where  they  are  either 
non-understandable  or  liable  to  be  misunderstood.  The 
greatest  merit  of  the  book  lies  in  the  large  number  of  cost 
and  operating  data,  and  although  these  refer  mostly  to 
English  conditions  they  will,  nevertheless,  be  found  of  much 
interest  and  usefulness  to  both  the  salesman  and  the  con- 
sumer in  this  country. 
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New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Anchors  for  Inconvenient  (iuying  Sites 

The  accompanying  illustrations  show  the  method  re- 
cently used  in  Decatur,  111.,  for  overcoming  difficulties 
which  presented  themselves  when  the  line  gang  were  guying 
poles  in  the  city  streets.  The  anchor  shown  in  Fig.  1  gives 
a  typical  illustration  of  the  manner  in  which  a  twist  anchor 
can  be  installed  without  the  expense  of  tearing  up  and 
relaying  a  section  of  cement  sidewalk.  In  this  instance  an 
8-in.  hole  was  chiseled  out  of  the  concrete  and  the  anchor 
twisted  into  place.  A  small  amount  of  granitoid  quickly 
repaired  the  hole  and  added  an  effective  bit  of  construction 
to  the  plant  at  an  inconsiderable  expense  compared  with 
that  of  tearing  up  the  sidewalk. 

Fig.  2  shows  a  scheme  used  to  hold  a  heavy  double  buck- 
arm  corner  pole  in  place.  The  proximity  of  the  sidewalk 
and  the  lighting  pole  would  have  made  it  a  difficult  task 
to  dig  a  slug  hole  at  this  point  for  burying  a  large  "dead- 
man,"  but  with  two  twist  anchors  driven  so  thai  theii 


PIGS      I      W'l' 


\  \i    llo|;s     IN-1 


stood  beside  each  other  the  guying  problem  was  made  com- 
paratively simple. 

'The  anchors  for  these  installations  were  furnished  by 
W.  II.  Matthews  &  Brother,  3722  Foresl  I *.i rk  Boulevard, 
St,  Louis,  Mo. 


Motor-Driven  Hopper  for  Boiler  Room 
Motoi  driven   coal  hoppers,  which  can   lake  coal    from 
bunkers  located  anywhere  and  deliver  ii  to  an)    boiler  in 
a   battery,    are   coming   more   and   more    into  I  heir 

use  does  away  with  the  system  of  overhead  bunkers  and 
individual  chutes  for  each  boiler  and  permits  all  thi 
to  be  concentrated  in  one  bunkei   instead  of  in  a  series  of 

pockets. 

The  bunkers  can  be  placed  at  one  end  of  the  boili 
or  outside  if  necessary,  so  that    the  boilei    room   can   be 
designed  w  ith  greater  in  be 

left  above  the  boilers  for  light  and  air. 

The  hopper  runs  on  a  trackway  parallel  to  the  front  of 
the  boilers  and  is  controlled  by  in  operatoi  in  the  same 
manner  as  an  overhead  crane.  Accurate  scales  on  the 
hopper  make  it  possible  to  ke<  p  I  '>i  the  fuel 

burned   bv   any  boiler.      If  desired,   a    recording   devio 


be  installed  so  that  a  printed  record  of  the  weight  of 
discharge  can  be  made  by  the  operator.     The  hopper  runs 
under  the  bunker  and   is  filled  by  the  operator,  the  scales 
indicating  when  the  hopper  is  full.     It  is  then  run  into  the 
boiler  room   and  delivers   coal   where  wanted. 
The  hopper  illusl  with  is  manufactured  by  the 


RIVEN     COAL     HOl'I'EK 


it   Iron  Works,   l'.avonne,  N.    ]..  and  is  equipped 
with  motors  made  by  the   Wi  Electric  &  Manu- 

facturing Company.  East  Pittsburgh. 


Boiler-Cleaning  Arrangement 
1    Colorado  S  nterurban  Railwa)   Company, 

hin  Springs,  1  ol.,  has  recently  installed  in  its  boiler 


The    feed    v.     ' 

rapidly  accumul  ites  ii    th<         lew      It    was   ■■■■■  ■-- 
remove   this  rbine 

air-driven  cleaner.     Therefore,  in 
to  expedite  boiler-cleaning  operations  an  the 
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time  that  a  given  boiler  is  kept  out  of  commission  for 
cleaning  purposes,  this  company  found  it  advisable  to  pro- 
vide a  special  boiler-cleaning  attachment.  For  this  pur- 
pose use  is  made  of  a  cutter  head  which  is  driven  by  a 
steam  motor. 

The  motor  is  so  designed  that  the  square  shaft  carrying 
the  cutter  head  passes  directly  through  it  and  while  re- 
volving at  high  speed  can  be  worked  back  and  forth  in  the 
boiler  tubes,  the  motor  remaining  stationary  upon  a  sup- 
porting frame.  The  motor  is  supported  between  rollers  at 
top  and  bottom  and  has  a  horizontal  motion  on  two  sup- 
porting bars. 

To  shift  the  motor  vertically,  the  two  horizontal  bars 
are  elevated  on  vertical  racks  by  means  of  pinions  oper- 
ated by  a  crank  handle.  Both  the  horizontal  and  vertical 
pinions  are  held  in  place  by  pawls,  so  that  after  the  motor 
has  been  adjusted  in  front  of  a  tube,  it  remains  stationary 
until  the  pawls  are  released. 

The  motor  can  be  driven  by  either  air,  steam  or  water, 
and  with  steam  at  100  lb.  pressure,  it  will  develop  7  hp. 
which  is  said  to  be  enough  to  remove  the  hardest  scale. 

The  entire  equipment  was  designed  and  installed  by  the 
Laconda   Manufacturing  Company,    Springfield,   Ohio. 


Oil-Engine  Generator  Train-Lighting  Set 

Mention  was  made  in  the  issue  of  May  3  of  a  new  train- 
lighting  set  which  has  been  supplied  to  the  Great  Northern 
Railway  by  the  Remington  Oil  Engine  Company,  ol  120 
Broad  Street,  New  York  City,  and  in  the  accompanying  cut 
the  assembly  of  the  outfit  is  shown.  A  20-hp  Remington 
kerosene  oil  engine  appears,  directly  connected  to  a  Chan- 
deysson  direct-current  generator  of  15-kw  rating.  The  total 
weight  of  the  set  is  6930  lb.  It  occupies  a  floor  area  of  3  ft. 
by  8  ft.  and  stands  5  ft.  4  in.  above  the  floor. 

A  voltage  range  of  between  60  and  80  is  obtained  from 
the  generator  at  the  usual  operating  speeds.  At  the  test  in 
St.  Louis,  where  the  set  was  assembled,  a  delivery  of  200 
amp  at  85  volts  was  obtained,  the  speed  being  400  r.p.m. 
After  this  point  was  reached  the  speed  of  the  engine  fell 
off.     The  engine  will  develop  20  hp  on  a  fuel  consumption 


TRAIN-LIGHTING  UNIT 

of  2  gal.  and  2  pints  of  kerosene  oil  per  hour.  Estimating 
an  average  continuous  load  of  12  kw  on  the  generator  and 
8  cents  per  gal.  for  kerosene,  the  fuel  cost  will  be  1.5  cents 
per  kw-hr.  The  total  operating  cost,  including  repairs, 
interest  and  attendance,  is  estimated  to  be  a  little  over  2 
cents  per  kw-hr. 

It   is  planned  to  install  this  equipment   in  one  end  of   a 


baggage  car,  so  that  the  apparatus  and  lighting  circuits  will 
be  entirely  separate  from  the  locomotive.  A  trial  installa- 
tion has  been  made  at  the  yards  in  St.  Paul.  If  it  proves 
satisfactory,  it  is  to  be  used  on  express  train  service  between 
St.   Paul  and  Seattle,  Wash. 


Electric  Winding  at  the  West  Rand  Mines, 
South  Africa 

The  West  Rand  Consolidated  Gold  Mines,  Ltd.,  are  at 
present  working  one  shaft,  the  east  shaft,  and  sinking  a 


FIG.    I ENGINE-ROOM   INTERIOR 

second  on  an  estate  situated  around  Krugersdorp,  about  20 
miles  from  Johannesburg,  South  Africa.  The  crushing  at 
the  end  of  1909  was  about  30,000  tons  per  month,  in  1910 
about  70,000  tons  per  month,  and  with  the  completion  of 
the  new  shaft  it  is  expected  that  this  figure  will  be  greatly 
augmented. 

The  west  shaft  of  this  mine,  which  is  at  present  in 
course  of  sinking,  is  a  seven-compartment  shaft  and  is  be- 
ing driven  at  an  angle  of  50  deg.  to  the  horizontal  for  an 
estimated  distance  of  3000  ft.  Sinking  was  commenced  by 
means  of  a  temporary  headgear  and  two  small  steam  sink- 
ing engines,  and  at  the  same  time  an  order  was  placed  for 
two  double-drum  electric  winding  engines,  one  suitable  for 
a  6-ton  useful  load  and  the  other  designed  for  a  3-ton  use- 
ful load. 

By  the  time  the  electric  winding  engines  were  installed 
the  permanent  headgear  was  completed  and  the  shaft  sunk 
to  a  sufficient  depth  to  permit  of  economical  hoisting  with 
the  electric  hoist.  The  engine  room  is  unusual,  being  built 
of  brick,  and  very  commodious,  whereas  the  usual  engine 
room  on  the  Rand  is  of  corrugated-iron  construction.  The 
interior  of  the  engine  room  is  shown  in  Fig.  I,  indicating 
the  positions  of  the  two  hoists  and  the  small  compressor 
for  the  brakes.  The  large  space  in  the  foreground  is  re- 
served for  a  third  electric  winder  to  be  installed  when  the 
shaft  is  finished  and  the  mine  partly  developed. 

The  two  hoists  were  supplied  complete  and  their  erection 
supervised  by  the  British  Westinghouse  Electric  &  Manu- 
facturing Company,  Limited.  The  mechanical  equipment  of 
the  two  hoists  is  almost  identical  in  spite  of  the  difference 
in  the  loads.  The  services  for  which  these  hoists  are  de- 
signed are  shown  in  the  accompanying  table. 

Each  hoist  is  equipped  with  two  drums,  10  ft.  in  diameter 
by  3  ft.  9  in.  wide  between  flanges,  running  loose  on  the 
drum  shaft  and  driven  by  multi-tooth  clutches  sliding  in 
hexagonal  sections  of  the  shaft.  The  clutches  are  oper- 
ated by  handwheels  on  the  driver's  platform. 

Brakes  of  the  segmental  type  supported  in  the  center  and 
applied  by  weights  are  provided  on  each  drum.  Compressed- 
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air  engines  with  "Iverscn"   valve  gear  are  used    for  releas- 
ing the  brakes.     Interlocks  arc  provided   30  that 
cannot  be  released  on  a  drum   that    1     nol   clutched  to  the 
main  shaft.     Compressed   air   foi    operating  the  brak- 
obtained  from  a  small  compn     or  gear  driven  by  a 
three-phase,  50-cycle,  450-volt   squirrel-cage  induction  mo- 
tor, fitted  with  automatic  starting  and   stopping   gear  con- 
trolled by  the  air  pressure. 

The  position  of  either  cage  in  thi 
two    dial    depth    indicators,    driven    one    from    each    drum 
through  gearing.     Each  indicator  has  two  points,  oni 
ing  slowly  during  the  entire  ti  kip  and  the  other 

moving  very  rapidly  during  the  final  part  of  the  wind  so 
as  to  in<  rea  e  th<  accui   1  ping.    Automatic  d< 

are  provided  to  bring  th<     kip    to      I I  al  the  tips 

and  slop  the  hoist   dead   should   the   skips   pass  that   level, 
irrespectivi   of  any  action  on  the  part  of  the  operator. 

The  electrical  equipmi  til  ition  on  the 

Ward  Leonard   53  tern       ["h       ini  ire  directly 

coupled   i"   the  drum   shaft    and    in   each  case   operai 
60  r.p.ni.      Hoist   No.  1  is  provided  with  a  750  lip,  60 
direct-current  motor  with  commutati  >wn   in 

Fig.  2.     Hoist  N!o.  2  is  driven  by  a  450-hp  direct-currenl 
motor. 

Energy    for  the   winding   mo  btained    from   two 


1  [G.    2-    750-lir.  OOO-VOl  1  ,    DIREl  MOTOR 

motor-generator  sets  arranged  so  thai  either  hoist  may  be 
driven  by  either  motor-generator  set,  provision  also  being 
made  for  the  third  equipment  in  contemplation 

DATA    UN     


del 

1 

Weighl  "t  e"  t*  pei 

w  . 

Each  motor-generator  set  comprises  a  200-volt,  three- 
phase.  50-cycle,  slip-ring  induction  motor,  direct!)  coupled 
i"  1  direcl  current  generatot  and  an  exciter.  The  art 
mem  of  the  set  for  hoisl  No  1  maj  be  seen  in  Fig.  .;  The 
alternating-current  energy  foi  driving  the  motor-generator 
sets  is  purchased  from  the  Victoria  Falls  and  Transvaal 
1'ow  er  1  'ompan) .  I  td. 

In  the  Ward  l  eonard  system  thi  direction  of 

rotation  of  the  winding   1  -rolled  entire! 

altering   the   strength    and   d  the   direcl  current 


voltage  of  the  generator  in  tl  This 

is  carried  out  by  ial   face-plate  controller. 

By  means  of  this  controller  any  desired  speed  may  be 
obtained  up  to  the  full  speed  in  either  direction,  the  speed 
corresponding  closely  to  the  position  of  the  driver's  lever 
irrespective  of  the  lead.  These  controllers  are  fitted  with 
stops  controlled  electrically   from  the  bank  so  that  a   safe 


lie.    3 

-pied  cannot  be  exceeded   when  men  are  bcinv 
the  hoist. 

I  .nil    hoi  <    •■     ■  quipped   « ith   an 

0  that  the  heist  is  quickly  Stop; 
1  1  u  inding,   failure  of  ,  ■  1 
exciting  current,   overloads,   failure   of  air   Suppl 
tion  of  driver's  emergen      level  ei        tl 

against  practically   any  danger  that  might 

\    four-panel   switchboard   illusti 
fur  control!:  inding 

motors  and  1-  arranged  to  permil  I 
quired.     1  he  switchboard  1-  equipped  with  one  alter; 
current    and    one    direct  current    pat 
former   for  the  motor  and  the  latter   for  the  fie' 
nrrcnt   machine-. 

Although     the     Ware  -.stem     ma> 


. 

adapt) 

:   in  the  in. li- 
the load  ><i  the  winding 

Victoria    1  alls   and   the  ltd., 

are  largi 
of  tin 
of   the    I 
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Industrial  and  Financial  News 


Public  Utility,  Commercial,  Corporate  and  Trade  Devel- 
opments— The  Electrical  Material  and  Security  Markets 


Holophane  Equipment  in  Buenos  Aires. — Agar,  Cross  & 
Company,  exporters,  11  Broadway,  New  York,  have  re- 
cently equipped  their  new  building  in  Buenos  Aires  with 
Holophane  lighting  equipment  and  reflectors.  The  building 
is  one  of  the  largest  in  Buenos  Aires. 

Trade  in  Insulating  Tapes  Good. — The  Hope  Webbing 
Company,  of  396  Broadway.  New  York,  stated  this  week 
that  while  exact  figures  are  not  available  at  present,  its 
business  in  tapes  and  webbing  for  electrical  work  has  been 
good  and  its  looms  devoted  to  that  product  are  busy. 

Kellogg  Switchboard  &  Supply  Increases  Sales. — 
During  the  first  four  months  of  1913  the  Kellogg  Switch- 
board &  Supply  Company,  Chicago,  billed  $1,075,000  of  mer- 
chandise, as  compared  with  $752,000  in  the  first  quarter  of 
1912.  This  is  the  largest  amount  invoiced  in  a  like  period 
in  the  history  of  the  company. 

Record  Output  of  Electric  Railway  Equipment. — Ever 
since  last  fall  the  output  of  The  J.  G.  Brill  Company,  Phila- 
delphia, has  been  the  largest  in  the  history  of  the  company. 
As  is  generally  known,  the  latter  is  one  of  the  largest  build- 
ers of  electric  street-railway  cars  and  trucks  in  the  world. 
It  now  has  some  $4,000,000  of  new  orders  on  hand. 

Three  Shifts  of  Men  Employed  by  General  Electric  Com- 
pany.— So  crowded  is  the  General  Electric  Company  with 
orders  that  several  of  its  departments  are  running  continu- 
ously throughout  the  twenty-four  hours,  three  shifts  of  men 
being  employed.  This  is  the  first  period  since  1906  that  any- 
thing like  the  present  number  of  men  have  been  working 
on  the  day  and  night  shifts. 

Electric  Pleasure  Vehicles  Take  in  Hilly  Country. — To 
those  who  have  the  impression  that  the  electric  vehicle  is 
adapted  for  use  only  in  level  cities,  a  recent  report  from 
Kansas  City,  Mo.,  regarding  the  use  of  electric  vehicles  in 
that  city  will  be  enlightening.  This  report  shows  that  there 
are  680  electric  vehicles  in  use  in  that  hilly  city  and  that 
650  of  these  are  pleasure  cars. 

Ceiling  Fans  in  Demand. — The  Hunter  Fan  &  Motor 
Company,  of  114  Liberty  Street,  New  York,  issues  a  state- 
ment to  the  effect  that  its  sales  have  been  exceptionally 
large.  Its  type  C  ceiling  fan,  it  is  claimed,  has  run  several 
thousand  ahead  of  the  sales  up  to  this  time  last  year.  Some 
of  the  larger  orders  so  far  have  been  from  electric-light 
companies  throughout  the  country. 

Receives  Large  Contract  for  Automobile  Accessories. — 
The  Heinze  Electric  Company,  Lowell,  Mass.,  which  makes 
automobile  accessories,  has  received  a  million-dollar  con- 
tract for  coils,  magnetos  and  other  accessories  from  the  Ford 
Automobile  Company.  In  consequence  of  this  the  plant  of 
the  Heinze  company  is  working  day  and  night  and  construc- 
tion of  the  company's  new  plant  at  Walkerville,  Ont.,  is 
being  rushed. 

Lighting  Fixture  Sales  Active. — One  of  the  companies 
manufacturing  lighting  fixtures  and  various  classes  of  com- 
bination sockets  says  that,  in  spite  of  the  fact  that  ordi- 
narily this  is  a  dull  season  in  that  line,  the  recent  sales  have 
been  more  than  average.  A  good  deal  of  this  class  of 
material  in  the  local  territory — that  is,  in  and  about  New 
York — has  gone  to  the  railroads  for  track,  yard  and  train- 
shed  equipment. 

Domestic  Machine-Tool  Business  Brisk. — When  asked 
concerning  the  company's  export  business  a  representative 
of  Manning,  Maxwell  &  Moore,  35  Liberty  Street,  New 
York  City,  manufacturers  of  machine  tools,  said:  "I  would 
nither  have  the  State  of  Pennsylvania  as  a  territory  for 
selling  machine  tools  than  the  whole  continents  of  Africa 
and  South  America."  This  firm  reports  that  during  the  last 
its  domestic  business  has  more  than  doubled  but  that 


the  export  trade  is  so  small  that  little  attention  can  be  given 
to  it. 

Japanese  Money  Stringency  and  the  Export  Trade. — The 
firm  of  Mitsui  &  Company,  25  Madison  Avenue,  New  York 
City,  reports  that  the  recent  scarcity  of  money  which  has 
been  felt  in  Japan  has  left  its  impress  on  the  electrical  ex- 
port trade.  Although  business  has  been  fair,  the  policy  of 
the  Japanese  government  in  withholding  from  purchasing 
while  the  money  market  is  high  has  been  reflected  by  pri- 
vate concerns,  with  the  result  that  orders  have  not  been 
coming  in  with  the  same  regularity  as  in  the  past.  Recent 
agitation  over  the  California  land  bill  is  not  thought  to  have 
had  any  influence  upon  the  business  relations  of  the  United 
States  and  Japan  as  far  as  the  electrical  industry  is  con- 
cerned. 

Optimistic  on  Copper  Trade  Outlook. — John  D.  Ryan, 
president  of  the  Amalgamated  Copper  Company,  spoke 
optimistically  of  the  outlook  for  the  copper  trade  in  a 
pamphlet  report  of  that  company's  operations  issued  May 
14.  He  said,  in  part,  in  his  report  to  the  stockholders: 
"From  Jan.  1  to  the  date  of  this  report  your  selling  agency 
has  sold  over  six  months'  production  of  the  mines.  We 
believe  the  world's  consumption  of  the  metal  to  be  fully 
equal  to  the  present  production,  and  as  there  is  no  large 
new  production  in  sight  that  can  come  on  the  market  for 
several  years  at  least,  we  feel  that  the  metal  market  is  in 
a  sound  and  healthy  condition  and  look  for  satisfactory 
earnings  for  some  time  to  come." 

Canadian   Lamp  Company  Receiving  Large  Orders. — On 

account  of  the  large  extent  to  which  orders  are  being 
placed  with  the  Canadian  Tungsten  Lamp  Company,  Ltd., 
Hamilton,  Ont.,  the  latter  has  found  it  necessary  to  double 
its  manufacturing  facilities.  The  product  of  this  company, 
the  Nulite  tungsten  lamp,  was  chosen  by  the  Canadian  Pa- 
cific Railway  Company  to  light  its  "Made  in  Canada"  train, 
which  recently  made  a  transcontinental  trip.  The  lamps 
supplied  were  the  regular  60-watt,  115-volt  size.  A  line  of 
11-volt  and  12-volt,  5-watt  and  2^4-watt  sign  lamps,  placed 
on  the  market  some  time  ago  by  this  company,  has  gained 
favor  and  the  orders  on  hand  for  this  type  of  lamp  alone 
are  sufficient,  the  company  says,  to  keep  the  sign-lamp  de- 
partment going  for  fully  one  month  before  gaining  any 
headway. 

Jobbing  Trade  Optimistic. — According  to  remarks  made 
this  week  by  the  manager  of  an  electrical  supply  jobbing 
house  in  the  upper  part  of  New  York  State,  conditions  in 
the  electrical  manufacturing  and  supply  fields  have  been 
much  better  during  the  early  part  of  1913  than  it  was 
expected  they  would  be.  "Shortly  after  the  first  of  the 
year,"  he  said,  "electrical  manufacturers,  jobbers,  etc.,  ex- 
pressed the  opinion  quite  freely  that  they  might  feel  very 
fortunate  if  results  in  1913  equaled  those  in  1912.  So  far 
as  Eastern  jobbers  are  concerned,  I  believe  that  this  opinion 
has  been  shown  to  be  unfounded,  because,  judging  from  the 
experience  of  our  company  and  that  of  other  companies 
with  which  we  are  familiar,  conditions  for  the  first  four 
months  have  been  very  much  better  than  those  in  the  corre- 
sponding period  of  last  year,  with  the  exception  of  collec- 
tions. Furthermore,  all  indications  point  to  the  continuance 
of  business  upon  substantial  lines,  a  condition  which  should 
lead  all  of  us  to  feel  optimistic." 

New  Jobbing  Company  in  Evansville. — The  Service  Elec- 
tric Company,  of  204  Upper  First  Street.  Evansville,  Ind., 
has  been  incorporated  for  the  purpose  of  doing  a  general 
jobbing  business  in  electrical  supplies  and  construction  ma- 
terial. H.  A.  Robertson,  the  president  and  manager,  was 
formerly  connected  with  the  Illinois  Electric  Company  of 
Chicago.      R.    C.    Straight,    the    vice-president    of    the    new 
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company,  is  a  former  central-station  man.  B.  H.  Wood, 
the  secretary,  was  formerly  an  electrical  contractor  in 
Charlevoix,  Mich.     The  treasurer  is  M.  W.  Swift. 

Electrical  Equipment  for  Kansas  City  Theater. — The 
R.   W.   Hodge   Electric   Company,    Kansas   City.   Mo.,   is   to 

furnish   all   ol    tl trical   equipment   for   the   new   Globe 

Theater  to  he  erected  in  that  city.  < 

Spring  Manufacturer  Busy. — The  Dunbar  Brothers  Com- 
pany, Bristol,  I  onn.,  maker  of  springs,  states  that  business 
is  very  active  at  present  in  consequence  of  which  some  of 
its  manufacturing  departments  are  being  operated  twenty- 
four  hours  per  day. 

More  Erecting  Space  for  Automatic  Stoker  Company. — 
The    American     Engineering    I  ompany,    Philadelphia,    ma- 
chinist and   founder  and   maker  of  the   Taylor 
just  completed  an  additional  erecting  shop,   150  ft.  by  80  ft., 
to  care  for  the  increasing  Bales  of  its  various  lines. 

Automatic  Stoker  Sales. — The  Sanford-Riley  Stoker  Com- 
pany, Ltd.,  Worce  ter,  Ma  .  reports  the  following  sales: 
City  of  Regina,  Sask.,  3000  lip;  W01  -.)  Electric 

Light    Company,    1538    hp  Works,    Phillips- 

dale,  R.  I.,  500  hp,  and  B,  F.  Sturtevani  <  ompany,  Hyde 
Park,  Mass.,  350  hp. 

British  Westinghouse  Made  Decided  Improvement  in  1912. 
■ — Although  the  coal  strike  in  England  during  1912  greatly 
retarded  general  trade  in  that  country  last  year,  the  British 
Westinghouse  company's  net  profits  were  nearly  twice  those 
in  1911,  the  totals  being  about  $205,000  and  $103,000  respec- 
tively.    No  dividends  were  paid  upon  the   preferred  stock. 

Wire    Manufacturers    Find    Slim    Market    in    Japan. — The 
active  manufai  ture  oi  in  ulati  d  win   and  wirin 
in    Japan    lias    made    great    inroads    in    the    export    trade    in 
those  products   from   this   country.     A    firm   which   was  for- 
merly a  large  exporter  of  insulated  wires 

that  its  Japanese  export  trade  in  these  goods  has  dwindled 
to  almost  nothing. 

Catalogs  Requested. —  Henry  A.  Goode,  of  the  firm  of 
Wonham,  Sanger  &  Bates,  30  Church  Street,  New  York, 
informs  us  that  he  would  be  pleased  t"  receive  •  italogs 
and  supplementary  information  from  the  manufacturers  of 
electrii  vacuum  cleaning  equipment  and  of  -team-enginc- 
generator  sets  adaptable  for  supplying  current  t"  fans  for 
railwaj  coach  ventilation 

Exploiting  Electrical  Devices  in  Buenos  Aires. —  \n 
advertising  campaign  is  being  carried  on  at  the  present  time 
in   Buenos    Vires  by  the  (  ompania  [Yasatlantica 

de  Electricidad      Household  devices,  such  as  irons,  toasters, 
heaters,  cookers  and  the  like,  which  are  in  dailj   usi    in  this 
country,  are  being  exploited  with  considerable 
though  as  yet  ii"  exhibition  room  has  been  opened. 

To  Electrify  Bombay  Textile  and  Flour  Mills.—  I  v 
-even  textile  and  two  flour  mills   in   Bombay,  India,  are  to 
be   equipped    F01    electrical    operation    upon    central-station 
service     The  connected  load  in  motors  wil  .tfi.ooo 

hp.      The    motors,    transform.  1  I  va    in 

rating  and  complete  switch  gear  t""t  each  mill  will  be  fur- 
nished by   the   British    Westiti  mpany,   Ltd.     The 
electrical  energy  will  be  supplied  bj    the  Tata   11  ■ 
Supply  Company,  of  Bombay. 

Eck  Dynamo  &  Motor  Company's  1913  Fans. —  No  ch 
have    been    made    bj     the    I   I  I  I'.inv  . 

Belleville,  N.  J.,  in  the  style  ol  ts  oscillating  or  universal 
1. ui  motors  for  direct  current  foi  the  1913  season  \n  al- 
ternating-current, oscillatin  type  Fan,  however,  in  which 
the  oscillating  mechanism  is  similar  to  that  used  in  the 
direct-current  line,  has  been  id. iced  on  the  market  by  the 
1 1  impanj       1  n  addition  to  the  ipany 

will    manufacture    alterm  nt,    universal  type    desk 

fans. 

Chicago   Jobbers    Optimistic    on    Trade    Outlook.     In    re 
sponse  to  our  request   for  an  opinion  upon  pri 
tions  hi  its  line,  the    American  Electrical  Supply  Company, 
Chicago,   says     "W<    at        ndin  onditions   very 

satisfa<  torj    with  trical 

goods.     Extensions   m  id*   in  have 

produced  extremely  satisfactory  results  and  the  outlook  at 
the  present  time  is  causing  us    .    consider  still  further  addi- 
tions to  out  sales  force  and  in  the  territory  covered  ' 
representath  es  " 


E.  W.  Clark  Management  &  Engineering  Company 
Formed. — The  I.  .'.  Llark  Management  &  Engineering 
any  has  beer,  organized  under  the  law*  of  Delaware 
to  take  over  the  engineering  and  management  departments 
of  E.  W.  Clark  &  Company,  Philadelphia.  In  the  past  this 
lany,  which  is  one  oi  the  oldest  in  the  public-utility 
field,  has  maintained  operating  and  engineering  departments 
for  managing  and  making  reports  oi  public-utility  proper- 
tics.  These  departments  will  now  be  conducted  as  a  separ- 
ate cor, 

Good   Business   in    Lighting    Fixtures. — A    representative 

Thirteenth  Slree1 

York,  manufacturer  of  lightii  |  k  that 

business  thus  far  in  1913  has  been  very  good  and  fully  equal 

nine    to   that    in    tl  last   year. 

Since    moving    into    its    new    six-story    office    building    and 

showro at    the   above   address,   as   was   noted   April    12, 

'mpany   lia-  y   catering 

to   the    semi-retail   as   well   a-  lesale    trade.     A 

South  Ameri  maintained  in   Buenos  Aires  by  the 

company,  but  the  amoui  •  very  large 

Owing    '  -ition. 

New  Electric  Service  System  Planned  for  Southeastern 
Kansas.  \  project  is  under  consideration  for  the  erection 
of  a  steam-turbine-driven  generating  station  to  be  rated  at 
about  30,000  kw  t  trical  energy  at  wholesale  to 

cement  mills,  public  mil  rs  of  electricity  in 

the  cement-mill  disl  The  cities 

of   Iola.    I n<l  in    this   re- 

gion.    Preliminary  plan  .  ineering  features  of  the 

proposed    installation    have    been    pn  '.mold 

•    1  hicago       Vbout    135   mil< 
lines   will    be    required.      lame-    K     (  ravatb,    of    <  hicago,   is 
acting  ring  adviser  t"  the  financial  men  who  have 

the  project  under  consideration. 

Open  Engineering  Offices  in  Brooklyn. —  lulian  X    \. 
and    Fredei  .•  rly   chief   and   assistant   elec- 

trical   engineer    respectively  '...ting 

1  ompany,  which  is  doii  n  the 

.Yew    York  ring  offices 

■  ird  Avenue,  Brooklyn,  N  V.  under  the  name 
of  Walton  &  Beer.  They  will  do  a  general  consulting  busi- 
ness, with  particular  reference  to  the  requirements  of  large 
industrial  plants.     Prior  to  his  connection  with  I 

iany,  Mr.  Walton   .■  ted  with  the  Edison  Elec- 

tric Illuminating  Company  of  Brooklyn  as  assistant 
servil  I  Bat- 

tery Company,   Ltd.,  of  Lond  affili- 

ineering  staffs  of  I  ,rd  of 

Watt  1    Supply    and    the    Pubh  r   the 

First  I)i 

Second-Hand  Motors  in  Demand. — The 
nent   firm  dealing   in  -<  1 
that  business  in  hi-  line 

which,    he    -aid.    indicate  -    1    in- 

dustrial   bin-       "  Tin     fluctuation;     in    the     volumi 
orders   and    inquiries."   he   remarked,    "are 
of  the   way  things 
Just  now  w  1 

I  with 
us  at  this  time  of  the  year.     During  the  p.im   three  n 

itid  inquirii 
dustrial  plants  h 

nlv  that  mani 
that   they  arc  fin 
pcran  itipment   in 

to  turn   "lit   their  prodtl  that  the  manufac 

Increase  in  Sales  of  American   Machinery   Abroad — 
Allied    Machinei  ■■ 

rly    in    ton    to    sell    Ar     1 

York  ribed  in  the* 

has  si> 

arc  at  I  'in.  Zurich. 

and  each   is  in   ch  an  fully  conversant  wil 

try   in    which    he 
tionc!  item  refcrrr 

merican  m.v 
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Hirers  of  machine  tools,  contractors'  supplies,  agricultural 
implements,  etc.  In  addition  to  representing  a  large  num- 
ber of  such  manufacturers,  it  is  also  selling  in  Europe  the 
products  of  the  Standard  Electric  Tool  Company,  of  Cin- 
cinnati, and  those  of  an  American  electric  motor  manufac- 
turer. A  representative  of  the  Allied  Machinery  company 
said  this  week  that  these  electric  tools-have  met  with  con- 
siderable favor  and  that  a  number  of  French  railway  and 
industrial  companies  have  placed  orders  for  them.  The 
motors,  he  added,  are  not  doing  as  well,  on  account  of  the 
high  duty  upon  them  and  the  strong  competition  from  for- 
eign manufacturers.  Captain  Godfrey  L.  Carden,  United 
States  Revenue  Cutter  Service,  who  is  general  manager  of 
the  Allied  Machinery  company,  and  is  now  on  leave,  is 
making  a  tour  of  the  manufacturing  plants  of  the  various 
American  concerns  which  his  company  represents  abroad. 
C.  N.  Thorn,  assistant  general  manager,  in  charge  of  the 
New  York  office,  is  in  Europe  at  present  visiting  the  branch 
offices.  The  company's  business  is  growing  steadily,  and  in 
view  of  the  short  time  that  the  enterprise  has  been  under 
way,  the  extent  to  which  orders  are  being  received  abroad 
is  felt  to  be  decidedly  encouraging  to  those  associated 
with  it. 

Combination  Railway  and  Lighting  Poles  Extensively 
Used. — "Business  has  been  extremely  good  in  the  orna- 
mental lighting  pole  line  and  has  also  been  particularly 
gratifying  in  the  combination  railway  and  lighting  pole 
business."  This  statement  is  issued  by  the  Electric  Rail- 
way Equipment  Company,  of  Cincinnati,  Ohio.  The  com- 
pany adds  that  the  combination  poles  are  in  demand  from 
a  number  of  cities  where  the  expense  of  installing  sepa- 
rate lighting  standards  would  be  prohibitive.  The  Canadian 
business  in  this  line  has  been  very  good  during  the  past 
year,  it  says,  lighting  poles  having  been  supplied  in  the 
cities  of  Moose  Jaw  and  Regina,  Sask.;  Brandon,  Man.; 
Fort  William,  Ont.:  Nelson,  B.  C,  and  Edmonton,  Alta. 

Good  Call  for  Electrical  Supplies. — Replying  to  an  in- 
quiry as  to  present  conditions  in  their  line,  Hickey  & 
Schneider,  227  Fulton  Street,  New  York,  made  the  follow- 
ing statement:  "We  are  very  greatly  pleased  with  present 
conditions  in  our  business.  There  are  enough  orders  on 
hand  to  keep  one  factory  working  overtime  for  several 
months.  Seamless  copper  splicing  sleeves  for  transmis- 
sion-line conductors  are  in  particular  demand.  Large  quan- 
tities of  them  have  been  shipped  to  Peru,  Brazil,  India  and 
Japan,  and  since  the  first  of  the  year  more  than  15,000  have 
gone  to  the  State  of  California  alone.  Large  orders  for  line 
disconnecting  switches,  choke  coils  and  horn-gap  fuse  sets 
have  been  received,  the  heaviest  consumers  being  the  J.  G. 
White  Engineering  Corporation  and  the  Electric  Bond  & 
Share   Company." 

Automatic  Electric  Company's  New  Service  Department. 
— For  some  time  past  the  Automatic  Electric  Company, 
Chicago,  manufacturer  of  automatic  telephone  equipment, 
has  detailed  members  of  its  engineering  staff  to  act  in  an 
advisory  capacity  to  telephone  companies  installing  its  ap- 
paratus. The  object  of  this  practice  was  to  secure  the  best 
results  from  the  automatic  equipment  by  helping  the  tele- 
phone companies  to  arrange  their  entire  plants  along  the 
most  efficient  lines.  So  valuable  has  this  practice  been 
found  to  be  to  both  the  manufacturer  and  the  purchaser 
that  the  Automatic  company  has  now  established  a  special 
service  department  to  carry  on  the  work.  B.  C.  Groh,  for- 
merly chief  engineer  of  the  Illinois  Telephone  &  Telegraph 
Company,  has  been  placed  at  the  head  of  this  department,  and 
his  duties,  besides  embracing  those  of  a  plant  construction 
engineer,  will  include  the  making  of  development  studies 
for  existing  and  projected  plants  and  the  drawing  up  of 
plans  and  specifications  for  telephone  companies  contem- 
plating the  enlargement  of  their  present  plants  or  a  change 
from  manual  to  automatic  equipment. 

Car-Starting  and  Lighting  Business  Good. — The  Willard 
Storage  Battery  Company,  136  West  Fifty-second  Strut, 
New  York,  reports  that  during  the  past  year  the  sales  of 
starting  and  lighting  equipment  for  gasoline  cars  have 
doubled.  A  number  of  car  manufacturers  now  put  in  this 
equipment  as  standard,  and  several  of  the  leading  ones 
have  recently  taken  this  step.  A  large  business  is  alsc 
being  done  in  supplying  storage  batteries  for  baggage- 
truck  service  at  large  railroad  terminals.      The  Erie,  Jersey 


Central,  Lehigh  Valley,  New  York  Central  and  Pennsyl- 
vania lines  are  among  the  largest  customers.  As  a  culmi- 
nation of  research  work  here  and  abroad  there  is  being  put 
out  a  much  improved  type  of  battery  for  vehicle  service, 
designed  to  add  materially  to  the  ease  and  efficiency  of 
operation  and  to  the  reliability  of  the  service.  A  local  in- 
stallation of  this  LBA  type  of  battery  which  has  given 
particular  satisfaction  under  poor  working  conditions  is 
that  in  use  by  Grant  Smith  &  Company  &  Locker  in  electric 
locomotive  haulage  service  on  their  section  of  the  Catskill 
Aqueduct,  New  York. 

Twenty-five-Carload  Shipment  of  American  Electrical 
Goods  for  Japan. — A  twenty-five-car  train  loaded  with  trans- 
formers, switchboards,  switchboard  appliances  and  devices 
has  just  been  shipped  from  the  East  Pittsburgh  shops  of 
the  Westinghouse  Electric  &  Manufacturing  Company  and 
consigned  to  the  Inawashiro  Hydroelectric  Power  Company 
of  Japan.  This  shipment  of  electrical  equipment  is  being 
exported  by  Takata  &  Company,  of  50  Church  Street,  New 
York  City,  and  Mr.  G.  A.  Harris,  chief  engineer  for  Takata 
&  Company,  states  that  the  buildings  for  station  No.  1  are 
to  be  ready  to  receive  the  apparatus  in  August  and  that, 
barring  unavoidable  delays,  the  shipment  will  arrive  at  the 
site  some  time  in  July.  The  high-tension  apparatus  for 
50,000  hp  of  the  project  is  now  on  order  at  the  Westing- 
house  plant  and  will  be  sent  out  in  three  consignments. 
All  low-tension  equipment  and  waterwheels  were  pur- 
chased in  Europe.  The  ultimate  development  being  made 
by  the  Inawashiro  company  will  comprise  approximately 
73,000  hp,  and  most  of  the  energy  will  be  transmitted  over 
a  145-mile  transmission  line  to  the  city  of  Tokyo.  The 
water  for  the  project  will  be  furnished  by  the  Xippashi 
River,  from  which  a  constant  flow  of  840  cu.  ft.  is  available. 
However,  by  regulating  the  flow  of  the  waters  of  Lake 
Inawashiro  it  will  be  possible  to  store  the  water  to  meet 
peak  load  conditions.  The  lake  itself  has  an  area  of  44  sq. 
miles.  For  further  particulars  see  the  Electrical  World 
of  March  9,  1912. 

Plan  Increase  in  Capital  Stock  of  Montreal  Company. — 
Stockholders  of  the  Montreal  Light,  Heat  &  Power  Com- 
pany are  to  hold  a  special  meeting  on  June  4  to  approve  an 
increase  of  $5,000,000  in  the  capital  stock  of  the  company. 
This  will  bring  the  total  to  $22,000,000. 

Southwestern  Utilities  Declares  Initial  Dividend. — An  in- 
itial dividend  of  one-half  of  1  per  cent,  payable  June  2  to 
holders  of  record  May  20,  has  been  declared  by  the  South- 
western Utilities  Company,  which  is  the  holding  corporation 
for  the  Texas  Power  &  Light  Company,  of  Dallas,  Tex. 

General  Electric  Directors. — At  the  annual  meeting  of 
the  stockholders  of  the  General  Electric  Company  on  May 
73  M.  F.  Westover,  of  Schenectady,  and  I.  S.  Keeler  and 
C.  P.  Moore,  of  New  York,  were  elected  directors  to  fill 
vacancies  on  the  board.     Other  directors  were  re-elected. 

Philadelphia  Electric  Dividend  Increased. — The  Philadel- 
phia Electric  Company  has  declared  a  quarterly  dividend  of 
i}i  per  cent,  payable  June  14  to  holders  of  record  May  22. 
This  is  an  increase  of  one-quarter  of  1  per  cent  over  the 
previous  disbursement,  made  on  Feb.  20,  and  places  the 
stock  on  a  7  per  cent  per  annum  basis. 

Michigan-Lake  Superior  Reorganization  Progress. — No 
dissents  having  been  filed  to  the  plan  for  reorganizing  the 
Michigan-Lake  Superior  Power  Company.  Sault  Ste.  Marie. 
Mich.,  referred  to  in  these  columns  April  26,  the  plan  has 
beiome  effective.  It  will  be  several  months,  however,  be- 
fore the  reorganization  can  be  fully  worked  out,  as  the 
property  must  be  sold  under  foreclosure. 

Harwood  Electric  Company  Sold. —  Following  negotia- 
tions referred  to  in  these  columns  April  26,  the  Lehigh  Nav- 
igation Electric  Company,  a  subsidiary  of  the  Lehigh  Coal 
&  Navigation  Company,  has  purchased  a  controlling  interest 
in  the  Harwood  Electric  Company,  of  Philadelphia.  This 
was  obtained  from  Alfred  D.  Pardee,  who,  having  disposed 
of  his  holdings,  has  resigned  the  presidency  of  the  com- 
pany. Operation  of  the  latter  will  be  continued  under  the 
direction  of  A.  W.  Drake,  its  vice-president  and  general 
manage  r. 

Allis-Chalmers  Bookings  Continue  at  Satisfactory  Rate. — 
Payment  of  the  final  assessments  upon  the  preferred  and 
common  stocks  of  the  Allis-Chalmers  Company  in  accord- 
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ance  with  the  plan  through  which  that  company  has  been 
reorganized  took  place  on  May  15.  All  legal  matters  con- 
nected  with  th<  reorganization  have  been  completed  and 
the  business  is  now  being  carried  on  by  the  Alii  -  ■<  lialmers 
Manufacturing  <  ompany,  which,  as  mentioned  in  I 
columns  Man  h  22,  was  incorporated  under  Delaware  laws 
on  March  15  as  successor  to  the  Allis-Chalmers  Company. 
The  rate  at  which  orders  are  being  placed  with  the  new 
pany  continues  to  be  satisfactory. 

Extending  San  Joaquin  Light  &  Power  System. — As  was 
mentioned  in  these  columns  April  19,  the  San  Joaquin  Light 
&   Power  I  orporation,   1  n    no,  Cal.,  has  arranged  with  the 
J.   C.    White    Engineering   Corporation   for  extension 
improvements  to  its  system.    This  work  includes  the  design 
and  construction  of  a  6000-kva   hydroelectric   plant  on   the 
Tule    River    near    Springville,    Cal.,    the    installation    oi    a 
3000-kva  generator  in  the  San  Joaquin  powei    house   No    -'. 
a   3750-kva   generator   and   watcrwheel   at    the    Kern    River 
<  anyon   plant,  a   0250-kw  steam  turbine,  boilers,  auxil 
and  buildings  at   the    Bakersfield   steam  plant,  and   thi 
stallation  of  four  666-kva  transformers,  ti  th  th< 

necessary  revision  of  switching  arrangements,  in  the   No.  .? 
plant  of  the  San  Joaquin  Light  &  Power  Corpora 

Central  Illinois  Light  Company  Expanding. —  I  h 
organized   Central    Illinois   Light    <  ompan  .   has 

acquired  the  properties  of  the  Peoria  Gas  &  Electric  Com- 
pany, Citizens'  Gas  &  Electric  Company.  I'ekin  Light,  Heat 
\  Power  Company,  Washington  Light  &  Power  Company, 
Electrii  Service  System,  Farmington  Light  &  Power  Com- 
pany and  Elmwood  Electric  Light  Company.  The  new  com- 
pany is  capitalized  at  $7,500,000  and  will  operate  electric,  gas 
and  other  utilities  in  Peoria,  East  Peoria,  I'ekin,  Washing 
t<>n,  Eureka,  Metamora,  Earmington,  Elmwood  and  other 
cities  and  town-,  in  Peoria  and  Tazewell  Counties  and  vicin- 
ity in  central  Illinois.  In  all  about  twenty-four  communi- 
ties will  be  served.  R.  S.  Wallace,  of  Peoria,  is  the  vice- 
president  ami  general  manager  of  the  Central  Illinois  Light 
1  1  nnpanv. 

Brazilian  Traction,  Light  &  Power  to  Increase  Capitali- 
zation.—  \  special  meeting  of  stockholder;  oi  th  Brazilian 
Traction,  Light  &  Power  Company,  Ltd.,  whose  head  office 

is    at     Toronto,    1   an.,    has    been    1  alll  'I    Ft  H  113,    to 

appi  ove   an   ini  1  ease   in   the   capil  alization   bj    thi 
$10,000,000  of  6  per  1  ■(  ni    convertible   preferred    stock   and 
also  an   increase   in   the   common    stocl    to  provide   for  the 
conversion    of    this    preferred    stock.     The    new    preferred 
stock  is  convertible  into  the  common  stock  al   120,  the  new 

toi  I     to  be  paid   for  50  per  cent   on    May  31   and   50  per  cent 
on  June  .!<>.     It  has  been  underwritten  in   London  at  07  and 

will   be  offered  at  par.      'This  company   was   tori: 

as  a  merger  of  the  Rio  de  Janeiro   1  ramway,  Light  .\  P 
1  ompany,   Ltd.,  the  Sao    Paulo    ["ramway,   I  ighl    &    Powei 
Company,  I. id.  and  the  Sao  Paulo  '<  npany,  Ltd., 

all  of  Bra  il 

Electric   Properties   Company   Readjustment    Plan. 
F.  Wallace.  Henrj    K    Maw-,  and  Albert  M    <  hambet 

been    appointed    a    committee    to    carry    out    a    pi  a 
reduction  and  readjustment   Of  the  capital      lock  of  the  Elec- 
tric  Piop,  in.-  1  ompany,  which,  as  noted  m  these  columns 

July  6,    tot-',   was    taken   over   last    vcai    bj    a    5ynd 

posed  oi  the  Westinghouse  Electric  8  Manufacturin 
pany,  the  Equitable  Trust  Company  and  WMi 
tmbrie  &  '  ompany,  of  New  York,  as  a  medium  For  dealing 
in  tbc  securities  of  public  service  corporations.  The  plan 
provides  for  reduction  of  the  present  outstanding  common 
sio.k  of  the  company  from  $6,000,000  to  $4,000,000.  the 
amount  of  outstanding  preferred  stock  remaining  at 
$3,930,300  Provision  will  also  bi  made  for  the  funding  of 
hack  dividends  on  the  preferred  stock  from  Feb.  1.  1910 
The  enure  capital  stock  of  Westinghouse,  Church,  Ken  8 
Company   is  owned  bj   the  Electric  Properties  Companj 


were   75.549,'o8   lb.,  as   compared   with    104,269,270  on   hand 
April   1.     The  April  and  March  statements  were  as  foil 


April  Statement  of  Copper   Producers'   Association 

The  April  statement   of  the  Copper   Producers'    \-- 
lion,  issued  Maj  8,  showei  se  in  the  stocks  of  mar- 

ketable  coppei    of   28,720,162  lb.,   as   compared   with   a   reduc- 
tion of   18,033,928  lb    during  March.     Stocks  on  hand  May  I 
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Mr.  Charles  B.  Riddle,  Jr.,  has  recently  succeeded  Mr. 
J.  W.  Enbonks  as  superintendent  of  the  College  Park  (Ga.) 
Electric  Light  Company. 

Mr.  Frank  Hertz  has  become  associated  with  the  Munic- 
ipal Electric  Light  Plant  at  Quitman,  Ga.,  succeeding  Mr. 
J.  M.  Curtwright,  resigned. 

Mr.  F.  H.  Williams  has  been  appointed  superintendent  of 
the  Brownsville  (Tex.)  Municipal  Water  &  Light  Plant, 
as  successor  to  Mr.  E.  A.  Stobart. 

Mr.  H.  L.  Heffner  has  succeeded  Mr.  A.  W.  Lindgren  as 
manager  and  superintendent  of  the  Huntington  Beach  (Cal.) 
Electric  Light  &  Power  Company. 

Mr.  J.  V.  Smeaton  is  now  occupying  the  position  of  man- 
ager of  the  Bay  Point  (Cal.)  Light  &  Water  Company,  hav- 
ing succeeded  Mr.  Robert  A.  Johnson. 

Mr.  Glenn  D.  Smith,  formerly  vice-president  and  manager 
i~f  the  Ontario  (Cal.)  Power  Company,  is  now  general  man- 
ager and  contract  agent  for  the  company. 

Mr.  L.  H.  Hartsock  has  been  appointed  district  manager 
of  the  Colusa  (Cal.)  office  of  the  Pacific  Gas  &  Electric 
Company,  succeeding  Mr.  William  H.  Henderson. 

Mr.  F.  D.  Brown,  manager  of  the  Aberdeen  (S.  D.)  Rail- 
way Company,  has  resigned  his  position  to  accept  the  man- 
agement of  the  Huron  (S.  D.)  Light  &  Power  Company. 

Mr.  James  Veitch,  formerly  of  the  Bruce,  Peebles  Electric 
Company,  Edinburgh,  has  joined  the  engineering  staff  of 
Mr.  Charles  F.  Gray,  consulting  electrical  engineer,  Winni- 
peg, Manitoba. 

Mr.  E.  A.  Graham,  who  was  recently  appointed  electrical 
engineer  of  the  Winnipeg  (Manitoba)  Electric  Railway 
Company,  has  resigned  that  position  and  gone  South  on 
personal  business  matters. 

Mr.  W.  H.  Fraser,  who  has  been  connected  with  the  elec- 
trical staff  of  the  British  Columbia  Electric  Railway,  has 
been  appointed  electrical  superintendent  of  the  company  as 
successor  to  Mr.  D.  R.  Kennedy. 

Mr.  A.  H.  Mann  has  resigned  as  general  superintendent 
of  the  New  Jersey  Central  Traction  Company,  Keyport, 
N.  J.,  which  supplies  electricity  for  all  purposes  in  Keyport, 
Matawan,  South  Amboy  and  vicinity. 

Mr.  W.  G.  Murrin,  who  was  formerly  connected  with  the 
staff  of  the  London  (Eng.)  United  Railway,  has  been  ap- 
pointed mechanical  superintendent  of  the  British  Columbia 
Electric  Railway,  of  Vancouver,  B.  C. 

Mr.  B.  J.  Denman,  chief  engineer  of  power  plants  of  the 
Detroit  (Mich.)  Edison  Company,  has  joined  the  staff  of  the 
United  Light  &  Railways  Company  as  assistant  general 
manager  with  headquarters  at  Davenport,  la. 

Mr.  Walter  S.  Wyman,  who  manages  the  Central  Maine 
Power  Company's  plants  at  Augusta  and  Waterville,  has 
assumed  also  the  management  of  the  company's  plant  at 
Clinton,  from  which  Mr.  Manly  Morrison  recently  resigned. 

Mr.  William  B.  Dickson  has  resigned  as  president  of  the 
International  Steam  Pump  Company,  New  York.  Mr. 
William  Guggenheim,  chairman  of  the  board,  will  direct  the 
affairs  of  the  company  until  another  president  can  be 
chosen. 

Mr.  C.  E.  Horn  has  been  appointed  superintendent  of 
the  operating  department  of  the  Toronto  (Ont.)  Electric 
Light  Company,  Ltd.,  as  successor  to  Mr.  Thomas  P. 
Marshall,  whose  retirement  is  announced  elsewhere  in  this 
column. 

Mr.  Philip  Gregg  has  resigned  as  district  superintendent 
of  the  Central  Hudson  Gas  &  Electric  Company  of  Pough- 
keepsie,  N.  Y.,  and  on  severing  his  connection  with  the 
company  was  presented  by  his  associates  with  a  gold  chain, 
locket  and  fob. 

Mr.  J.  W.  McCrosky,  general  South  American  represen- 
tative of  J.  G.  White  &  Company,  Ltd.,  London,  arrived  in 
New  York  May  16,  on  the  Maurctania.  While  in  this 
country  the  address  of  Mr.  Crosky  will  be  43  Exchange 
Place,  New  York. 

Mr.  D.  R.  Kennedy,  electrical  superintendent  of  the  British 
Columbia  Electric  Railway,  Vancouver,  B.  C,  has  resigned 
his  position  and  will  spend  the  next  few  months  traveling 
through  the  United  States  and  the  Dominion  of  Canada  in- 
specting numerous  electrical  plants. 


Mr.  V.  E.  Bird,  of  the  Stone  &  Webster  Management 
Association,  has  been  transferred  from  Fall  River  to  assume 
the  position  of  general  manager  of  the  New  London  Gas  & 
Electric  Division  of  the  Connecticut  Power  Company,  with 
headquarters  at  New  London,  Conn. 

Mr.  Thomas  P.  Marshall,  after  twenty  years  of  service, 
has  retired  as  superintendent  of  the  operating  department 
of  the  Toronto  (Ont.)  Electric  Light  Company,  Ltd.  In 
token  of  the  esteem  with  which  he  was  held  by  the  mem- 
bers of  the  operating  department  he  was  presented  with 
a  leather  couch. 

Mr.  Homer  E.  Niesz,  manager  of  the  Cosmopolitan  Elec- 
tric Company.  Chicago,  111.,  was  elected  chairman  of  the 
Chicago  Section  of  the  Electric  Vehicle  Association  of 
America  on  May  6.  Mr.  Niesz  was  for  several  years  con- 
nected with  the  Commonwealth  Edison  Company  and  the 
Chicago  Edison  Company,  and  is  well  known  among  cen- 
tral-station men. 

Mr.  James  Bennett,  whose  retirement  from  the  position 
of  chief  electrical  inspector  of  the  Canadian  Fire  Under- 
writers' Association,  Montreal,  Quebec,  was  announced 
in  these  columns  some  time  ago,  was  presented  with  a 
diamond  watch  charm  by  the  staff  in  Montreal,  Quebec 
City  and  Sherbrooke  when  he  finally  severed  his  connec- 
tion with  the  association. 

Mr.  C.  H.  Howell,  of  the  Coshocton  (Ohio)  Light  & 
Heating  Company,  has  been  appointed  vice-president  and 
manager  of  the  County  Electric  Company  of  New  Phila- 
delphia and  Canal  Dover,  the  Twin  City  Traction  Com- 
pany of  Dennison,  and  the  New  Midland  Power  &  Trac- 
tion Company  of  Cambridge,  Ohio.  Mr.  Howell  will  con- 
tinue to  act  as  manager  of  the  Coshocton  plant. 

Mr.  Charles  H.  Hubbell,  who  has  been  secretary  and  as- 
sistant treasurer  of  the  Texas  Power  &  Light  Company 
since  its  organization,  has  resigned  to  accept  the  position  of 
vice-president  and  treasurer  of  the  Southern  States  Audit 
Corporation.  Upon  the  date  that  he  left  the  service  of  the 
Texas  Power  &  Light  Company  he  was  presented  with  a 
diamond  watch  fob  by  the  employees  of  the  treasury  de- 
partment. 

Mr.  Fred  J.  Newman,  president  of  the  Chicago  Electric 
Motor  Car  Company  and  formerly  chief  engineer  of  the 
Woods  Motor  Vehicle  Company,  is  seriously  ill.  Mr.  New- 
man recently  submitted  to  a  surgical  operation  at  Mercy 
Hospital,  Chicago,  and  his  condition  arouses  anxiety.  He 
is  a  member  of  the  American  Institute  of  Electrical  Engi- 
neers and  has  been  prominent  in  the  affairs  of  the  Society 
of  Automobile  Engineers. 

Mr.  H.  C.  Gilbert,  Jr.,  has  resigned  as  superintendent  of 
construction  of  the  Sanitary  District  of  Chicago  to  accept 
a  position  with  the  W.  A.  Jackson  Company,  constructing 
engineers,  Chicago.  Mr.  Gilbert  is  a  Rose  Polytechnic  grad- 
uate and  before  his  connection  with  the  Sanitary  District 
was  engaged  in  engineering  work  at  the  St.  Louis  World's 
Fair,  the  Jamestown  Exposition  and  the  Union  Electric 
Light  &  Power  Company  at  St.  Louis. 

Mr.  C.  Nesbitt  Duffy,  vice-president  of  The  Milwaukee 
Electric  Railway  &  Light  Company,  has  been  appointed 
arbitrator  for  the  company  to  pass  on  the  questions  at  issue 
between  the  city  of  Cleveland  and  the  Cleveland  Railway 
Company  in  relation  to  allowances  for  maintenance,  etc., 
under  the  Tayler  ordinance.  Mr.  A.  B.  DuPont  has  been 
named  as  the  city's  representative  on  the  board  of  arbitra- 
tion.    The  third  arbitrator  is  Judge  Killitts. 

Mr.  P.  D.  Kline  has  been  promoted  from  general  super- 
intendent to  general  manager  of  the  Ogden  (Utah)  Rapid 
Transit  Company.  Mr.  Kline  has  been  connected  with  the 
Ogden  Rapid  Transit  Company  since  Feb.  1,  1913,  previous 
to  which  time  he  was  general  superintendent  of  the  Falkenau 
Electrical  Construction  Company,  of  Chicago,  where  he  was 
in  full  charge  of  all  field  construction,  having  carried  on  the 
installation  of  several  large  railway  systems,  lighting  sys- 
tems and  a  number  of  large  power  stations.  Mr.  J.  M.  Read 
succeeds  Mr.  Kline  as  superintendent. 

Mr.  Edward  N.  Lake,  formerly  of  Chicago,  has  been 
transferred  from  the  Boston  to  the  Chicago  office  of  the 
Stone  &  Webster  Engineering  Corporation.  During  the  last 
year  he  has  had  charge  of  installation  work  for  the  Boston 
Elevated    Railway   Company,   the   contract   for   which   was 
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held  by  the  Stone  &  Webster  corporation.  Two  15,000-kw 
generating  units  were  installed  and  six  substations  erected. 
Ever  since  Mr.  Lake  first  went  to  Chicago  in  i8v3.  he  has 
been  associated  with  some  electrical  interest,  including  the 
Chicago  Edison  Company,  the  Arnold  Company  and  the 
Board  of  Supervising  Engineers. 

Mr.  Frank  W.  Stevens,  of  Jamestown,  N.  Y.,  has  resigned 
as  chairman  of  the  New  York  Public  Service  Commission, 
Second  District.  Mr.  Stevens'  term  expired  on  Feb.  1.  but 
in  deference  to  the  wishes  of  the  Governor  and  many  of  the 
utility  companies  of  the  State,  he  continued  to  act  until 
the   important   matters   comin  is   personal  charge 

were   disposed  of.     Mr  n   chairman   of   the 

nission  since  its  organization  on  July   1.   1907,  and  it   i- 

generally  conceded  thai  th<  I;  bora  of  the  commission  have 
fallen   most   heavily   upon    bm  anally 

developed  the  greater  pan  ol  the  system  under  which  it 
performs  its  duties. 

Mr.  L.  S.  Hunt,  general  sales  manager  oi  the  <  ommercial 
Electric  Supply  Company,  St.  Louis.  Mo  presi- 

dent of  the  suppl\  ion  of  the  Arkansas  Associa- 

tion of  Public  Utility  Operators  at  its  annual  convention 
held  at  Little  Rock,  Ark.,  recently.  Mr.  Hunt  was  born  at 
Delphos,  Ohio,  in   1874  and   Bi  n   the  elec- 

trical department  of  the  Fort  Smith  (Ark  1  Light  &  Traction 
Company.  In  1891  he  joined  the  sales  organization  of  the 
Western    Electric   Compi  jiing  with    that   concern 

seven  years.  He  became  the  Central  States  representative 
of  the  Commercial  Electrii  Supply  Company  in  [899  and 
two  years  afterward  was  mad.  general  sales  manager,  which 
position  he  still  holds 

Mr.  James  E.  Allison  has  n  ommissioner  and 
chief  engineer  of  the  si  1  oui  Public  Service  Commission 
to  engage  in  general  consultin  iei  ialty 
of  public-service  valuation  work  and  thi  n  of 
securities.  Mr.  Allison  was  graduated  from  Harvard  Uni- 
versity.    Befon    "  to  St.  Louis  he  operated  mas  works 

and  managed  and  designed  for  manufacturers  of  street- 
railway  equipment.  In  1908  he  was  appointed  chairman  of 
the  board  of  engineers  of  St.  Louis  and  was  consulting  en- 
mincer  in  one  of  the  depart) oi   thi    V  0    d         tir      In 

tcog  he  was  appointed  commissioner  and  chief  engineer  ot 
the  St.  Louis  Public  Service  Commission,  and  he  was  re- 
appointed in  Mm  \-  chid  engineer  of  the  commission  he 
made  detailed  valuation    oi  publi  property  for  the 

city  'if  St.  Louis,  including  the  luion  Electric  Light  & 
Power  Company,  the  Bell  Telephone  Company,  the  St. 
Louis   water   works,   etc..    repn  capitalization    of 

about  $170,000,000. 

Mr.  J.  D.  Andrew  ha  ntendent  of 

the  station  engineering  department  ol  the  1  dison  Electric 
Illuminating    Company   of    Boston,    Mass  Mr. 

Moultrop,  whose  promotion  to  bi  assistant  superintendent 
of  the  construction  bureau  was  noted  m  these  columns  last 
week.     Mr   Andrew  has  had  a  ence  in  the  1 

neering  field.     After  his  graduation  from  Columbia  Univer- 

sitj    In     was    t"i    lour   years   in    the   erecting   and   testing   de- 

partment  ol  the  Edward  \\  Vllis  I  ompany,  of  Milwaukee, 
Wis      lie  left  that  company  to  echanical  engineer 

oi  the  Metropolitan  Street  Railway  Company,  New  York 
1  ity,  and  resigned  after  two  yi  to  be  chief  engi 

neer  of  the  New  York  Ed 1  later 

\i  1     Vndi  en  1  'mi  '1  thi    Uberei  eneral 

manager,  and  in  I  keen 

superintendent  ot  power  oi  the  Boston   Elevated  Railways, 
which  position  he  held  until  a  few   months  previous  : 
time  he  became  connected  with   the   Boston   Edison 

pany. 

Mr.   Arthur   N.   Dutton,   who   since    Inn.  been 

\  ice  president  and  g<  net  al  1    inagei 

1  ompany,  New    York,  V  \  .  has  been  appointed   . 
eiai    man. ieer   of   the    West    Virginia    fraction    8 
Company,  which   operates   in    Wheeling   and    Morgantown, 

W.    Ya..    and    is    controllei  I    tstern    Power    &    Light 

Corporation,  of  which  Mr  \\  s  Barstow  is  president.  Mr. 
Dutton  was  bom  in  Milwaukee  in  t8  .1  for  many 

years  in  railroad  work  in  the  West.  In  1903  be  entered  the 
employ  of  the  Brooklyn  1  \  N  !  Rapid  Transit  Company 
with  the  elevated  division  rime  months  later  he  was 
made   assistant    superintendent    oi   the   elevated 


the  company,  and  when  Mr.  George  R.  Folds  resigned  as 
assistant  general  manager  of  the  company  Mr.  Dutton  was 

Mr.  J.  F.  Ca'-  :e-president 

and  general   manager,  and  subsequently  had  su; 

•ire  system.  He  resigned  from  the 
Brooklyn  Rapid  Transit  Company  to  become  connected 
with  the  Peerless  Motor  Car  Company. 

Mr.  James   C.   DeLong,   who   for  the  past   six  years   ha* 

!    general   manager  of  the   Syracuse 

(N.   Y.i    Lighting  president   of 

dent    of   the    United    Gas    Imp 
Philadelphia,   Pa,,  who  has  been  president  of  the  Syracuse 

cr  by  the  Phiiadclphia 

ration  about  twel  with  the  except 

two  01    threi  en   Mr    1  .    I .   Bodine  was  president. 

The  ofl  eral  manager  has  been  a  Mr.  De 

who  is  a  1  ecame  con- 

1  with  the  lighting  business  in  that  city  and  afterward 

held  respon 

'"   -'  Phila- 

Im- 
prove! e-president 

•:onal 
and  the  At:  Insti- 

tute am  rican  Insti:- 

Sir  William  Henry  Preece,  the  well-known   English  clcc- 

visit  the  United  States  again 

last  in  this 

;ch    he    has 

mad-  .  isits  during 

-  forty 
ject    of 

electrical    de- 

-  which 

William     Hem 

consulting  electrician  to  the 

British 

t-presi- 
the    In-tit  •■• 
Civil    1  ■ 

e  Institute  of 

member  of  the  Physical  So- 
ciety,     tli' 

■ 

tion,  the  British 

remarkabb  |  him 

N  hich 
crowds   the  ,|   In- 

stitution  whenever   he   ;-  if  the  elec- 

trical t 

inventive  marvel.  Through  his  exertions  the  scientific 
branch    of    '  irtment    of   the    Bi 

it    usually 
mental  t  kind.    II 

many,     deal     with     the     ' 

duplex,      quadruple*      and      multiple- 

telegraphy   and   electrical   devices    for    in 
railway  traveling,    i  lc  is 
and   telephony    ai 

scientific  papers  in  the  British  -tailed  enumera- 

tion  ol    •  tied  in  the 

the  different 

subjects    which    hi  ind   which.   • 

ability 
■ 
iS.u.  near  Carnal 

under    Faradaj    at    the 

active!-  n  telepraph  work  - 

from  .  ct 

Department   in    ti  reached  the 

On    A;  • 

the  X' 
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New  England 

BELGRADE  LAKES,  MAINE.— The  Belgrade  Pwr.  Co.  contemplates 
the  purchase  of  a  controller  for  its  waterwheels  and  expects  to  purchase 
within  the  next  six  months  some  transformers  and  some  tungsten  lamps. 
Ernest    E.   Hurd  is  general   manager. 

CLARKS  MILL,  MAINE.— The  Clark  Pwr.  Co.  is  to  build  a  transmis- 
sion line  into  the  village  of  Bar  Mills,  a  distance  of  ahout  3  miles,  this 
spring.      Cecil   F.   Clark  is  president  and   manager. 

MILO,  MAINE.— The  Milo  El.  Lt.  &  Pwr.  Co.  expects  to  purchase 
within  the  next  three  months  one  100-kw,  three-phase,  alternating-current 
generator,  five  lightning  arresters  and  a  new  street-lighting  system. 
Julian  d'Este,  26  Canal  Street,  Boston,  Mass.,  is  purchasing  agent.  W. 
S.  Owen,  Milo,  is  treasurer. 

ROCKLAND,  MAINE.— The  City  Council  has  granted  Hollis  M.  Shaw 
a  franchise  to  erect  and   operate   electric   transmission   lines  in   Rockland. 

LEE,  MASS.— The  Berkshire  St.  Ry.  Co.,  of  Pittsfield,  contemplates 
the  construction  of  a  new  substation  to  furnish  energy  to  operate  the 
new   electric   railway  between   Lee  and    Huntington. 

PAXTON,  MASS.— At  a  special  town  meeting  held  recently  it  w:.s 
voted  to  install  an  electric-light  system.  It  is  proposed  to  erect 
purchased  energy  from  the  Worcester  El.  Lt.  Co.  A  committee,  consist- 
ing of  Edward  E.  Eames  and  Arthur  W.  Dwyer,  has  been  appointed  lo 
act  with  the  Selectmen  to  secure  estimates  of  cost  of  same. 

DANIELSON,  CONN.— The  People's  Lt.  &  Pwr.  Co.,  of  Danielson, 
expects  to  extend  its  transmission  lines  to  Brooklyn,  a  distance  of  5 
miles,  within  the  next  few  weeks  and  will  use  210  poles,  10  miles  of  No. 
6  wire,  several  transformers  and  500  insulators.  The  company  also  ex- 
pects to  change  its  arc-lamp  street-lighting  system  to  40-cp  and  80-cp 
incandescent  lamps.     J.   H.    Burdick  is   superintendent. 

EAST  NORWALK,  CONN.— The  town  of  East  Norwalk  expects  to 
purchase  within  the  next  six  months  new  equipment  and  apparatus  for 
the  municipal  electric-light  plant  as  follows:  One  motor  generator  set, 
consisting  of  one  37%-kw  alternating-current  generator  and  exciter,  and 
one  75-hp  direct-current  motor;  one  switchboard  panel  with  necessary 
instruments  to  operate  the  above  motor  generator  set;  five  1-kw  and  two 
3-kw  transformers,  2  miles  of  No.  8  copper  wire,  300  glass  insulators 
and  25  5-amp  alternating-current  wattmeters.  About  1%  miles  of  trans- 
mission lines  will  be  erected  within  the  next  six  months  for  both  street- 
lighting  and  commercial  purposes.     Fred  H.  Bergren  is  superintendent. 

GREENWICH,  CONN.— The  United  El.  Lt.  &  Wtr.  Co.,  Greenwich 
division,  has  recently  entered  into  a  contract  with  the  borough  of  Green- 
wich, whereby  all  the  present  direct-current  inclosed-arc  lamps  will  be 
removed  and  200-cp  incandescent  lamps  substituted.  It  is  proposed  to 
standardize  the  street-lighting  system  and  operate  the  entire  street  system 
at  6.6  amp.     G.  F.  Atwater  is  superintendent. 


Middle  Atlantic 

BROOKLYN,  N.  Y.— Bids  will  be  received  at  the  Bureau  of  Supplies 
and  Accounts,  Navy  Department,  Washington,  D.  C,  until  June  3  for 
furnishing  five  radio  sets  at  the  Navy  Y'ard,  Brooklyn,  N.  Y.,  as  per 
schedule  5440.  Applications  for  proposals  should  give  the  schedule  desired 
by  number.     T.  J.  Cowie  is  paymaster  general,  U.  S.  A. 

COHOES,  N.  \'. — Plans  have  been  prepared  for  the  Cohoes  Co.  for 
the  construction  of  a  large  power  house,  67  ft.  by  170  ft.,  to  be  located 
in  the  bed  of  the  Mohawk  River,  about  700  ft.  below  Cohoes  Falls.  The 
cost  of  the  building  and  equipment  is  estimated  at  about  $1,100,000.  The 
initial  installation  will  provide  for  three  10,000-hp  units.  Provision  will 
be  made  for  the  installation  of  two  additional  units.  The  company  will 
receive  bids  for  the  work  at  its  New  York  office,  2  Rector  Street. 

CORRY,  PA.— The  Corry  City  El.  Lt.  Co.  has  been  awarded  the  con- 
tract for  street  lighting  in  Corry.  The  contract  is  for  a  period  of  five 
years  and  provides  for  25  4-amp  magnetite  arc  lamps,  250  60-cp  series 
Mazda  lamps  and  20  series  Mazda  lamps  of  100  cp.  The  City  Council 
is  also  considering  the  installation  of  an  ornamental  street-lighting  sys- 
tem.    B.  E.  Waltz  is  secretary  and  treasurer  of  the  company. 

HARRISBURG,  PA.— Application  has  been  made  to  Governor  John  K. 
Tener  for  charters  for  the  following  companies  lo  furnis'i 
electricity  for  lamps,  heaters  and  motors:  The  Stoneboro  Pwr.  Co.,  the 
Sandy  Lake  Suburban  Pwr.  Co.,  the  Fairview  Pwr.  Co.,  the  Sandy 
Lake  Pwr.  Co.  and  the  Lake  Pwr.  Co.  The  incorporators  are:  William 
A.  Alexander,  A.  R.  Carrier  and  James  George,  all  of  Greenville. 

PHILADELPHIA,  PA.— Bids  will  be  received  at  the  Bureau  of  Yards 
and  Docks,  Navy  Department,  Washington,  D.  C,  until  June  14  for  fur- 
nishing and  installing  three  electrically  driven  capstans  at  the  navy  yard, 
Philadelphia,  to  cost  approximately  $9,000.  Plans  and  specifications  can 
be  obtained  on  application  to  the  above  bureau  or  to  the  commandant  of 
the  navy  yard  named.     William  M.  Smith  is  acting  chief  of  bureau. 

READING,  PA.— The  Metropolitan  El.  Co.,  of  Reading,  has  entered 
into  a  three-year  contract  with  the  city  of  Reading  to  furnish  electricity 
to    operate    the    city    sewage    disposal    plant.      The    equipment    consists    of 


one  150-hp  and  one  100-hp  centrifugal  pump,  which  will  be  driven  by 
2300-volt   Westinghouse  motors.     K.  A.   Fichthorn  is  treasurer. 

LAKEWOOD,  N.  J.— The  Commonwealth  Wtr.,  Lt.  &  Pwr.  Co.,  of 
Summit,  which  controls  the  Lakewood  Wtr.,  Lt.  &  Pwr.  Co.,  has  pur- 
chased the  property  of  the  Point  Pleasant  El.  Lt.  &  Pwr.  Co.,  which 
furnishes  electrical  service  in  Point  Pleasant,  Bay  Head,  Spring  Lake 
and  vicinity.  Electricity  for  operating  the  system  of  the  Point  Pleasant 
system  will  be  furnished  by  the  Lakewood  plant.  Supplies  for  the  trans- 
mission line  will  be  needed  later.  H.  M.  Whitehead  is  superintendent 
of  the   Lakewood   company. 

NEWARK,  N.  J.— Bids  will  be  received  by  the  committee  on  public 
buildings  of  the  Common  Council  of  the  city  of  Newark,  N.  J.,  until 
May  26  for  the  construction  of  a  public  market  building  in  Newark,  to 
In-  known  as  the  Centre  Market,  to  be  erected  on  the  Market  Plaza.  Bids 
will  be  received  for  the  entire  work  under  general  contract  and  separate 
proposals  will  be  received  as  follows:  (1)  To  include  mason  work,  tile 
and  marble,  iron  and  steel  and  chimney;  (2)  to  include  carpenter,  roofing, 
sheet  metal,  painting  and  hardware;  (3)  electrical  work,  elevators  and 
elevator  doors;  (4)  plumbing,  refrigerating  and  heating;  (5)  well,  air 
compressor  and  receiver;  (6)  boilers  and  incinerator.  Plans  and  speci- 
fications may  be  obtained  from  Hooper  &  Co.,  architects  and  engineers, 
118  Market  Street,  Newark,  upon  deposit  of  $100,  which  will  be  re- 
funded upon  return  of  plans.     C.  J.  Harrington  is  chairman  of  committee. 

NEW  PROVIDENCE,  N.  J.— The  Tri-County  Trackless  Trolley  Co. 
has  applied  to  the  township  committee  for  permission  to  erect  a  pole 
line   and  install   feeder   lines   for   operation    oh    Springfield    Avenue. 

PATERSON,  N.  J.— Bids  will  be  received  by  the  board  of  chosen  free- 
holders of  the  county  of  Passaic,  addressed  to  William  H.  Mason,  chair- 
man of  road  committee,  until  May  21  for  furnishing  200  or  more  2000-cp 
arc  lamps.     Bids  are  to  be  submitted  on  one,  three  and  five-year  contracts. 

BROOKLYN,  MD.— Bids  will  be  received  by  Otto  Zentgraf,  chair 
man  of  fire-alarm  system,  until  May  24  for  installing  a  fire-alarm  system 

FROSTBURG,  MD.— The  Frostburg  Illg.  &  Mfg.  Co.  expects  to  install 
within  the  next  two  months  a  gravity  system  for  handling  coal.  C.  II. 
Leatham   is   general   manager. 

CHARLOTTESVILLE,  VA.— The  Redland  Pwr.  Co.,  recently  in 
corporated,  contemplates  the  construction  of  a  hydroelectric  plant  to 
develop  2000  hp,  at  a  cost  of  about  $100,000.  Neff  &  Thompson,  of 
Norfolk,  Va.,   are  engineers  in  charge.     F.  C.  Todd  is  president. 

NATIONAL  SOLDIERS'  HOME,  VA.— Bids  will  be  received  at  the 
office  of  the  superintendent  of  post  fund,  Southern  Branch,  National 
Home  for  Disabled  Volunteer  Soldiers,  National  Soldiers'  Home,  Vir- 
ginia, until  May  27  for  remodeling  old  power  house  building  No.  17, 
plans  and  specifications  for  which,  with  blank  proposals,  may  be  obtained 
upon  application  to  Everett  B.  White,  superintendent  of  post  fund. 

RADIO,  VA.— Bids  will  be  received  at  the  Bureau  of  Yards  and 
Docks,  Navy  Department,  Washington,  D.  C,  until  June  14  for  furnish 
ing  and  installing  three  electric  hoists  at  the  United  States  naval  radio 
station  at  Radio,  Va.  Plans  and  specifications  can  be  obtained  on  ap- 
plication to  the  bureau.     William  M.  Smith  is  acting  chief  of  bureau. 


North  Central 

CADILLAC,  MICH.— The  Consumers'  Pwr.  Co.,  of  Jackson,  contem- 
plates extensions  to  its  system  in  this  locality. 

INGALLS,  MICH.— The  power  dam  owned  by  Ira  Carley,  of  Ingalls. 
which  furnished  power  to  operate  two  turbines  and  an  electric  generator 
in  his  sawmill,  was  recently  washed  away,  carrying  the  turbines  and  gen- 
erator into  the  river.     The  dam  will  be  rebuilt  as  soon  as  possible. 

LAPEER,  MICH.— The  power  plant  of  the  Lapeer  Gas  &  El.  Co.  was 
wrecked  by  an  explosion  on  May  7,  causing  a  loss  of  about  $60,000. 

MILFORD,  MICH.— The  Milford  El.  Co.  expects  to  purchase  one 
150-kva,  three-phase,  60-cycle,  2300-volt  generator,  with  directly  con- 
nected exciter,  600  r.p.m.,  one  200-hp  waterwheel,  vertical,  open  penstock 
type,  one  waterwheel  governor,  two  triple-pole,  single-throw  oil  switches, 
switchboard,  instruments,  etc.,  within  the  next  six  months.  C.  C.  Sherk 
is    superintendent. 

MUSKEGON,  MICH.— The  contract  for  the  installation  of  an  orna- 
mental street-lighting  system  has  been  awarded  to  the  Rodgers  Electrical 
Co.,  of  Muskegon,  for  $4,000.  The  contract  provides  for  62  standards 
each  carrying  five-lamp  clusters,  maintained  by  underground  three-con- 
ductor .-irmored  cable,  two  No.  8  wire  and  one  No.  6  wire.  Tlu^  is  the 
initial  installation  and  will  be  followed  by  several  others  of  at  least  as 
many  lamps.  Louis  H.  Conger,  secretary  of  Chamber  of  Commerce,  is 
interested  in  the  project. 

NORTHVILLE,  MICH.— Preparations  are  being  made  by  the  town  of- 
ficials to  build  a  concrete  dam  60  ft.  long  and  15  ft.  high  within  the 
next  two  months.  The  purchase  of  one  car  load  of  30-ft.,  35-ft.  and  25-ft. 
poles  is  contemplated  within  the  next  two  months;  also  the  purchase  of 
a  new  switchboard  for  three  generators  and  exciters  within  the  next  six 
months.      Samuel   Wilkinson   is  superintendent. 

PETOSKEY*,  MICH.— The  purchase  of  two  Jones  underfeed  stokers  and 
a  polyphase  curve  drawing  wattmeter  is  contemplated  for  the  municipal 
electric-light  plant.     J.  W.  Lovelace  is  manager. 

SAGINAW,  MICH. — The  power  plant  recently  installed  by  Sagina» 
Wood  Products  was  completely  destroyed  by  fire  on  May  3. 
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SAGINAW,  Mil  II.— A  committee  hai  been  appointed  to  investigate 
1I1.  proposition  of  providing  a  new  lighting  system  for  South  Saginaw 
between  Fifth  Street  and  Second  Avenue. 

BARBERTON,  OHIO.      Ki  an  el Id   May  J4  the  ; 

1  ,,n  1 $110,000  111  bonds  foi  to illation  of  a  municipal  electric- 
light  plant  will  be  submitted  to  the  votei       W    v.  Mitchell  is  Mayor. 

1  I.I'.Vhl.AM),  OHIO  Bids  will  be  received  at  the  office  of  the  sec- 
retary to  the  director  oi  publii  R  om  104,  City  Hall,  Cleveland, 
until  Way  27,  I  and  motor-driven  electric  generators 
and  rotary  converters  for  the  municipal  electric-light  plant.  Plans  and 
specifications  may  lie  obtained  at  the  office  of  the  engineer  of  construction, 
Room  319,  Citj  Hall  W  I  I  public  service 
and   W,   II.  Kirby  secretary. 

CLEVELAND,  OHIO      B  ived  at  the  office  of  the  sec- 

1,1,1,    to  the  directoi   of  public  service,   Room   104,  eveland, 

Ohio,   until    May   27    for   one   40-toi traveling   crane,    with 

one    S-ton    auxiliary    crane,    foi     thi  ric-light    plant. 

Li    1     pecifications  may    I,,    obtained    in       ■    ■•iticc   of  the  engineer   oi 

Room  319,   1  Hall,      VV.   J.    Springborn  is  director  of  public 

service  and    VV.   II.   Kirby   secretary. 

CORTLAND,  OHIO.— The    Village  Council  has  engaged    It.   F.    Hewitt. 
I,  n,  1   on,    ■  on  ulting    1  1  gil  for    an   electric-light 

,1    uat,  1  work 

I  OSHOI  TON,  OHIO  rhe  Unit,  1  inton,  Pa.,  has 
decided  to  locale  in  Coahocton  its  central  1  furnish  energy 
mi   .New,  omerstown,    I  lennison,   '.,  «    Ph 

bridge.  Work  will  loon  begin  on  the  installation  of  a  7000-hp  steam  tor- 
bine  with  additional  boill  I  I  apacity.  The  company  has  a  contract  to  fur- 
nish electricity  for  the  Ncwcomerstowri  pla  S  Son. 
Work    ■■  -.  1 '  1    ,:  0   1 11    started  on  tbia  developmenl 

DEFIANCE,  O I  h     Pul  '  ted   per 

Di  nam  e  Ga  I  -.000  in  capital  stock 

and    bond     to    tl nl    ol    $257,000,   of   which   $200,000   is   to   be   used 

foi   refun  ling  put  posi    .  (    , 

plant   hi   I »,  and    will   includi    the  rebuilding  of  the  electric  lines  and 

,    tension     to  thi    gai     ervice.       taotbi  B    unit    may    he 

installed    in    thi    centra]   station   in   Defiance   to  provide  emergency 
in  ease  of  breakdown   in  the  Auglaize   Pwi    Co.'s  service. 

HICKMAN,    KY.— The    Fulton    EI.    Ll     8j    Pwr.    Co.,    of    Hickman,   has 
„k   from   $10,000   to   $60,000. 

HICKMAN,    KY.— The    name    of    the     Hickman     Ice    &    Coal    Co.    has 
been  changed  ',,  the   Hickman   El.,   Ice  S    Wtr.   Co.   and   I 
increased   from  $20,000  to  $80. mm 

WIN! t,    K1        11,,     Citj     1  oui  cil  epl    ihe 

proposition  of  the  Main  Streel    prop*  amental  lamp 

standards,    provided    thi     citj      ■  d    maintain    the    lamps. 

ll,,    Council  also  vote, I   to  accepl    li  prop- 

erty   owners  on   other   stn 

PLYMOUTH,    IND     -The   Plymouth    I  I 

.1    11.111.  In I    a    tracl    foi    lighting    1    1 

furnishing  electricity  to  ihe  cottages  around  the  lake.     Tlu 

ract   calls    for   about   40   series    Mazda    lamps        \    high-ti 

mil  lion    line    will    be    erected    from    Plymouth    to    Culver. 
I,,  1  get    is    president. 

\  [NCENNES,    IND.— The   1  itj    11     Lt|     I 
creased  il       nital  stock  from  $75,000  to  $300,000. 

ILEDO,  IL1       The  I  on  umi     '  1  p 

ments  to   Its   lo<  ll     li  Ing   from  $50,000  to  $200,000. 

if  granted  a  new  frani 

AUROR  \.    II  1         li,,     M,  ended  to  the  City  Council  the 
inst.ill.il  1,01  ol  .,  new  polici    and  firi  all 
1    ipproximati  Ij    - 10, 

l!l..\\ni-\  1111,111       C.  R.  Huston,  propricl 1  thi 

liclu    plain,   expeel     10    pui vithin   the    nexl    tlncr 

11.0. Illls. 

BLOOMING!  ON,  IL1        rhe  Chi,  ago  8    Ml  11    Rj  >p  i.ite.l 

ments  to  its  shops  and   yards   in    Bloomington.     The 

estimates  pi  >,\  tdi    foi   boilei    ind  ra  ichini  ion  and 

■     .,,1,1,1  ion  ,i    generating    capa, 
crane,  tungsten  and  arc  lamps,  wiring,  blacksmith  shop,  planing  mill  and 
other  extensioi  ments 

CLINTON,    1 1  1        1 

1  ,,  1  to  the  1  I'"' i 

lamp    1.111,1.1,  ds  .11    F53     I   '  >ch,  and   foi    transformi 

II  hum,   in        n      Publi     Sei    ■ 
is  oontempl  Lting 

supply    '  lei  iii,,i,    foi    1  imj       ind 

.1    1 , ,,,,,    ,  h      i.  snks    1  ,    plain. 
DALI   VS    CITY,    ILL.— The   capital   Block    ol    thi 
has   i„,  „   ,„,,,.,.,  ,1    from   $10,000  to    • 

GAI  1  SB!   RG,     ILL — The    1  contemplates 

ling  about   1',,   miles  of  underground  conduits  for  eta 

1  ,-  .ini.iiini   .,1   steam  h if 

\\  einbui  g   ii   tn 

GENESEO,  IL1        i    ■  rthern   Utilitie  igo,  has 

applied    to    the    Cirj    Council    for    a    50-year    extension    of    its    franchise. 


which    expired    May     I.      The    City    Council    has    offered    the    company    a 
th    the   privilege   01"   extension   at   five-year   periods, 
-angements  can  be  made  as  to  rates. 
GIRARD,    [LL       Ihe    municipal    electric-light    pia 
chased  by  the  Central    Illino  Mattoon,   which    will 

the  lines.      Electricity   for  operating  the   system    will  be  supplied   from   the 
central  station  at   Kincaid.     H.  local  manager. 

PARIS,    ILL. — The    Chamber    of    Commerce    is    considering    plans    for 
the  installation  of  ornamental  lamps  in  the  busines- 

PEORIA.    ILL.— The    City    Com    il    has   pasted  an   ordinance   requiring 
all     wires    on     Adams    Street    between     Oak     Street    and     Lincoln 
placed   underground. 

PI  ORIA,   ILL.— The   '  e'nti  il    1: 
a   capital    stock   of   $7,500,000,   has   taken   over  the  plant   and   hoi 

aether   with    19  other  light  and   po». 
panics  surrounding   Peoria.     The   Peoria  plant  will  be  en'a 
electricity   to  a  number  of  cities  included  in  the   i" 

SPRINGFIELD,    II. I. .—The  International   Shoe  C  -I.  has 

i  a  contract  to  the  S; 
to  operate  the  11,  plant. 

I  1 1.    ILL.— The  Chir.,. 
Spiin.  fii 

turntabli  :»o  for 

illuminating    the    yards   and 

right-of-way  in  Springfield. 
ELD,    ILL  — Ihe    installation   of  an   ornamental    strcet-light- 
comcmplaied,    consisting   of    about    129    ornamental    lamp 
f-ls  carrying   five-lamp  clusters   will   be  used   in   the 
in  I    three-lamp   clusters    will    lie   erected   in   the   re- 
,   1    cable   placed   in    underground   conduits   and    25-watt    and    40-»atl 
The  cost  of  the  work   1*  estimated  at   about    ? 
ngineer. 
I.  \    CI 

! 

lip    engine    and    a- generator    (directly    con- 
•iic    municipal    water    and    light    plant        The 
to  the  plant  is  estimated  at  $18,776. 
Al    RORA,      MIN.        I  being     considered     bv     the 

linnte    and    a    250-ks-a 

nit.    including   engine 
Itant-current    tl  'tarda 

"0    to    10.000    r 
able,   twin   wire,   for   suburban   lightu  . 
superintendent. 

SON,    MINN        I"-     Municipal    Water    and    Light    Board    contenv 

includ- 
ing   Ik  it 

.    PR  VIRIE,    ' 

a    75- 
kva,    th 
month  1  I 

itment. 
BUHL    Minn       li,,    conn         foi   new   apparat 

- 
FULDA,    M 

GRO\  I    CITY,  MINN       Local  I  isineai 

■ransmit    electricity    from    the 

HINCK1  IV.    MINN 

M  \ri  I   rON,    MIN 

N  IRHE  \D,  MIN  ' 

from  tl  • 
architect 

\\  1  I  llin. 

\1>1'L.    l\       rh< 
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Co.    will    erect    a    transmission    line    (to    be    owned    by    the    city    of    Van 
Meter)    lo   Van   Meter,  a  distance  of  7%   miles. 

\1  TON,  IV — The  town  of  Alton  has  granted  Mason  &  Mason  a  fran- 
chise  to  operate  an  electric-light  plant  here.  The  company  agrees  to 
furnish  40  lamps  of  80  cp  for  street  lighting  at  $25  each  per  year,  for  a 
period    of   five   years. 

ATLANTIC,  IA. — The  managers  of  the  municipal  electric-light  plant 
expect  to  purchase  within  the  next  six  months  15  electroliers  for  five- 
lamp  clusters  and  underground  wiring  for  same.  T.  E.  Nichols  is 
superintendent   of   t lie   municipal   plant. 

CAMBRIDGE,  IA.— W.  A.  Curtis,  owner  of  the  Cambridge  electric- 
light  plant,  expects  to  erect  within  the  next  two  months  a  transmission 
line  between  Huxley  and  Maxwell,  la.,  to  operate  at  6600  volts  primary 
and  110  volts  secondary,  and  also  expects  to  purchase  transformers  and 
line  equipment  within  the  next   two  months. 

FAIRFIELD,  IA.— The  City  Council  has  engaged  J.  B.  Hill,  ©f  Iowa 
City,  as  consulting  engineer  in  connection  with  equipping  the  pumping 
station  of  the  water-works  system  for  electrical   operation. 

RUSSELL,  IA.— A  special  election  has  been  called  for  May  19  to  vote 
on  the  proposition  to  establish  a  municipal  electric-light  plant  in   Russell. 

SABULA,  IA. — At  an  election  held  recently  the  proposition  to  install 
an   electric-light  system  was  carried. 

KANSAS  CITY,  MO.— The  Kansas  City  El.  Lt.  Co.  is  planning  to 
remodel  the  Metropolitan  power  plant  at  Ninth  Street  and  Blue  River, 
which  was  dismantled  two  years,  to  be  used  as  a  substation.  Equipment 
costing  about  $50,000  will  be  installed.  Louis  H.  Egan  is  general 
manager. 

BISMARCK,  N.  D. — Bids  will  be  received  at  the  office  of  the  super- 
vising architect,  Treasury  Department,  Washington,  D.  C,  until  June  9, 
for  the  installation  of  an  electric  passenger  elevator  in  the  United  States 
post  office  and  court  house  at  Bismarck,  in  accordance  with  drawings  and 
specifications,  copies  of  which  may  be  obtained  at  the  above  office.  O. 
Wenderoth   is  supervising  architect. 

DUNSEITH,  N.  D. —  Bids  will  be  received  by  the  trustees  of  the  North 
Dakota  Tuberculosis  Sanitarium  at  the  office  of  Dr.  J.  G.  Lamont, 
medical  superintendent,  Dunseith,  until  June  6  for  the  construction  of  a 
cottage  building  for  patients,  also  two  smaller  cottages  for  homes  for 
servants,  the  bids  to  include  general  contract  work,  heating,  wall  wiring 
for  lamps  and  plumbing  work,  in  accordance  with  plans  and  specifications, 
copies  of  which  may  be  obtained  upon  application  to  the  Board  of  Trus- 
tees, Dunseith.  Bids  will  be  received  collectively  or  separately.  William 
Gottbreht  is  president  of  board  of  trustees. 

GRAND  FORKS,  N.  D.— Bids  will  be  received  by  Clarence  A.  Hale, 
secretary  of  board  of  trustees,  until  May  27  for  construction  of  a  Masonic 
Temple  building.  The  steam-heating  and  ventilating  system  and  plumb- 
ing will  be  let  under  a  separate  contract,  also  electric  wiring,  painting 
and  decorating  and  vacuum  cleaners.  Plans  and  specifications  were  pre- 
pared by  De  Remer  and  Wallis,  architects,  Title  Insurance  Building,  Los 
Angeles,  Cal.,  and  may  be  seen  at  the  Builders'  Exchange  in  St.  Paul  and 
Minneapolis,  Minn.,  and  Grand  Forks,  and  also  at  the  office  of  the 
secretary. 

ST.  THOMAS,  N.  D. — At  a  special  election  held  April  28  the  propo- 
sition to  issue  bonds  for  the  installation  of  a  municipal  electric-light 
plant  was  carried.  An  engineer  has  not  yet  been  engaged.  C.  Ganssle  is 
Mayor. 

VELVA,  N.  D.— O.  S.  Kaufmann,  of  Hillsboro,  Wis.,  has  applied  for 
a  franchise  to  construct  and  operate  an  electric-light  plant   in   Velva. 

KIMBALL,  S.  D.— The  El.  Lt.  &  Pwr.  Co.,  recently  organized  with  a 
capital  stock  of  $15,000,  will  construct  an  electric-light  plant  here,  to  cost 
about  $12,000.  Garret  Ashley,  of  Kimball,  is  engineer  in  charge.  C.  E. 
Smith  is  secretary  of  the  company. 

WAGNER,  S.  D. — The  Interstate  Pwr.  Co.,  Wagner,  contemplates  the 
construction  of  a  central  power  plant  to  furnish  electricity  for  the 
Dakota  division,  but  neither  the  installation  or  location  has  yet  been  de- 
cided upon.     J.   F.  Cameron   is  manager. 

AURORA,  NEB.— The  Aurora  El.  Co.  has  instructed  J.  B.  Harvey, 
general  manager,  to  prepare  plans  for  improvements  to  the  electric-light 
plant. 

NIOBRARA,  NEB.— The  Niobrara  &  Sioux  City  Ry.  &  Pwr.  Co.  has 
increased  its  capital  stock  from  $1,000,000  to  $7,000,000.  The  company 
proposes  to  build  a  power  plant  on  the  Niobrara  River  near  Valentine 
and  operate  an  electric  railway  from  the  power  plant  to  Sioux  City.  The 
head  office  of  the  company  is  in  Omaha. 

OMAHA,  NEB.— The  State  Legislature  has  appropriated  $100,000  for 
the  Nebraska  School  for  the  Deaf  at  Omaha,  of  which  $60,000  will  he 
used  for  new  buildings,  $35,000  for  a  power  house  and  equipment  and 
$5,000   for  improvements  to  present  buildings. 

SPRINGFIELD,  NEB.— The  Platte  El.  Lt.  &  Pwr.  Co.  has  applied  tc 
the  State  Railway  Commission  for  permission  to  issue  $250,000  in  stocks 
and  bonds.  The  company  proposes  to  build  a  hydroelectric  power  plant 
on  the  Platte  River  for  the  purpose  of  furnishing  electricity  in  Omaha 
and  neighboring  cities. 

ARGONT  \,  KAN.— The  proposition  to  issue  $25,000  in  bonds  for  the 
installation  of  an  electric-light  plant  and  water-works  system  will  soon  be 
submitted  to  the  voters.  Rollins  &  Westover,  Midland  Building,  Kansas 
City,  Mo.,  are  consulting  engineers. 


HOWARD,  KAN. — The  question  of  calling  an  election  to  vote  on  the 
proposition  to  issue  bonds  to  the  amount  of  $1 1,000  to  $14,000  to  build 
an  electric  light  and   power  plant  is  under  consideration. 

SCANDIA,  KAN. — The  City  Council  is  considering  a  proposition  sub- 
mitted by  the  Concordia  El.  Lt.  Co.,  of  Concordia,  to  furnish  electricity 
for  lamps  and  motors  in  Scandia.  The  company  asks  for  a  20-year 
franchise. 


Southern  States 

MURPHY,  N.  C. — Bonds  to  the  amount  of  $70,000  have  been  voted 
to  build  a  hydroelectric  plant.  The  plans  provide  for  the  construction 
of  a  dam,  about  20  ft.  high  and  400  ft.  long,  across  Hiwassee  River,  6 
miles  from  Murphy;  construction  of  power  house,  20  ft.  by  40  ft.,  and  in- 
stallation of  electric  generating  equipment  to  develop  about  800  hp. 
Plans  were  prepared  by  the  J.  B.  McCrary  Co.,  of  Atlanta,  Ga.  D.  W. 
Deweese  is   Mayor. 

ORANGEBURG,  S.  C— At  an  election  held  recently  the  proposition 
to  issue  $60,000  in  bonds  for  rebuilding  the  municipal  electric-light 
plant  and  water- works  system  was  carried.  L.  H.  Wanamaker  is  city 
clerk. 

COLLEGE  PARK,  GA.— The  College  Park  El.  Lt.  Co.  expects  to  ex- 
tend its  service  within  the  next  five  months  and  will  either  purchase 
hydroelectric  power  or  install  a  60-kw  electric  generating  unit;  it  also 
expects  to  purchase  within  the  next  six  months  25  5-kw  transformers,  50 
10-amp  meters  and  $500  worth  of  lamps  and  to  expend  $500  for  electrical 
appliances.     Charles  B.   Biddle,  Jr.,   is  superintendent. 

MADISON,  GA.— The  town  of  Madison  expects  to  purchase  within 
the  next  12  months  a  motor-driven  pump,  with  a  capacity  of  500  gal.  per 
minute  under  100  ft.  head,  and  1000  ft.  No.  8  weatherproof  wire.  George 
\V.   Hubbard  is  superintendent  of  the  municipal   plant. 

MONROE,  GA. — The  town  of  Monroe  expects  to  purchase  within  the 
next  eight  months  one  five-panel  switchboard  with  all  instruments,  motors, 
heating  devices  and  other  electrical  appliances  which  will  be  utilized  in 
connection  with  the  installation  of  a  day  service.  J.  W.  Butts  is  superin- 
tendent. 

QUITMAN,  GA. — The  city  of  Quitman  expects  to  install  an  additional 
electric  generating  unit,  consisting  of  a  generator  and  engine  (directly 
connected),  and  to  overhaul 'the  equipment  now  in  service  in  the  munici- 
pal electric-light  plant  within  the  next  few  months.  G.  B.  Garwood  is 
purchasing  agent. 

STATESBORO,  GA.— Plans  are  being  considered  for  the  purchase  of 
one  250-hp  boiler  or  two  125-hp  boilers  for  the  municipal  electric-light 
plant  soon.      D.   L.  Gould  is   manager. 

THOMSON,  GA. — The  town  of  Thomson  expects  to  establish  a  day 
service  within  the  next  six  months.  Additional  equipment,  including  a 
50-hp  engine  and  35-kw  generator,  will  be  installed  in  the  municipal 
electric-light  plant  to  provide  for  the  service.  L.  J.  Porter  is  superintend- 
ent. 

\\  AVNESBORO,  GA.— The  managers  of  the  municipal  electric-light 
plant  expect  within  the  next  10  months  to  purchase  one  boiler-feed 
pump,  100  meters,  10  lightning  arresters,  three  10-kw  transformers,  18,000 
ft.  weatherproof  wire,  500  60-watt,  100  100-watt  and  100  60-watt  lamps. 
J.  C.  Andrews  is  superintendent. 

CLEARWATER,  FLA. — The  Clearwater  Ice  Factory  contemplates  the 
purchase  of  a  250-hp  engine  or  turbine  connected  to  a  175-kw,  three- 
phase,  60-cycle,  2300-voIt  alternator,  with  exciter,  a  three-phase  switch- 
board, synchroscope,  etc.,  within  the  next  six  months.  J.  N.  McClurg  is 
manager. 

DADE  CITY,  FLA.— The  Dade  City  Ice,  Lt.  &  Pwr.  Co.  expects  to 
purchase  within  the  next  six  months  one  second-hand  40-kw  to  50-kw, 
three-phase,  60-cycle,  2300-volt  belted  alternator,  with  exciter  and  switch- 
board.     E.   W.   Muller   is   president   and   general   manager. 

GAINESVILLE,  FLA. — The  lighting  committee  is  contemplating  the 
installation  of  an  ornamental  street-lighting  system  in  the  business  dis- 
trict, contracts  for  which  will  be  let  in  about  60  days.  The  plans  provide 
for  the  erection  of  SO  standards,  carrying  five-lamp  clusters.  J.  E.  Good- 
win  is  chairman  of   lighting   committee. 

JACKSONVILLE,  FLA.— The  city  of  Jacksonville  expects  to  purchase 
within  the  next  three  months  one  new  battery  of  boilers  (Babcock  & 
Wilcox  type)  with  a  rating  of  approximately  1040  hp.  The  purchase  of 
three  1000-kw  stepdown  transformers  running  from  6600  to  2300  volts 
I  as  been  authorized.  Bids  are  being  asked  for  two  50-lamp  tub  trans- 
formers to  operate  100  additional  4-amp  magnetite-arc  lamps,  and  it  is 
very  probable  that  within  the  next  year  four  more  tub  transformers  and 
200  additional  lamps  will  be  purchased.  The  new  power-house  having  an 
output  of  10,000  kw  was  completed  in  November,  1912.  W.  H.  Tucker 
is   superintendent. 

LEESBURG,  FLA. — The  Leesburg  Ice  Co.  expects  to  double  the  out- 
put of  its  electric  plant  within  the  next  six  months  and  also  expects  to 
purchase  a  100-kw  generating  unit,  consisting  of  an  engine  and  generator 
and  single-panel  switchboard.  The  company  has  installed  a  200-hp  Bab- 
cock &  Wilcox  boiler,  an  oil-burning  outfit  and  a  250-hp  Cookson  heater. 
J.   V.   Clark  is  president. 

PANAMA  CITY,  FLA.— The  proposition  to  issue  bonds  for  the  instal- 
lation of  an   electric-light  plant  will   be  submitted  to  the  voters. 
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ST.  PETERSBURG,  FLA.— The  City  Council  has  adopted  a  resolution 
providing  for  submitting  the  proposition  for  a  municipal  electric-light 
plant  to  a  vote  at  the  same  time  the  city  commissioners  are  chosen. 

KLIZABETHTON,  TENN. — The  property  of  the  Watauga  1'wr.  Co.. 
of  Eli/.alicthton,  has  been  purchased  by  the  Dohcrly  syndicate,  of  New 
York,  N.  Y.  It  is  understood  that  the  new  owners  propose  to  harness 
the  Watauga  River  at  other  points  and  develop  about  7000  hp  to,  serve 
this  entire   territory. 

MONTEREY.  TENN.— The  City  Council  has  granted  a  franchise  to 
George  N.  Welch,  T.  E.  Goff  and  J.  T.  1'ricc  to  construct  and  operate 
an  electric-light  plant  in  Monterey.  The  cost  of  the  plant  is  estimated 
at  from  $3,500  to  $4,000. 

ATTALLA,  ALA. — At  an  election  held  recently  the  proposition  to  lease 
the  municipal  electric-light  plant  and  waterworks  system  to  the  Alabama 
Pwr.  Co.  for  a  period  of  30  years  was  can.. I.  The  A], 
will  make  improvements  to  the  plant  involving  an  expenditure  of  about 
$20,000.  Electricity  for  operating  the  electric  system  will  be  obtained 
from  the  East  Gadsden  station,  which  will  be  completed  early  in  June. 

COTTER,  ARK.— Preparations  are  being  made  by  Walker  V.  Powell, 
of  Little  Rock,  president  of  the  Dixie  Pwr     I  [ohn    A.    Laird, 

of  St.  Louis,  Mo.,  for  the  construction  of  the  proposed  hydroelectric 
plant    just    as    soon    as    Congress   grants    thi  be    State 

rights  having  already  been  obtained.  This  development  will  be  located 
on  the  White  River,  near  Cotter,  where  it  is  estimated  that  about  15,000 
hp  can  be  developed.  The  plans  call  for  the  construction  of  the  following: 
F01  dam,  length  of  spillway  800  ft.,  length  of  core  walls  1300  ft.,  height 
of  spillway  100  ft.,  height  of  core  walls  125  ft.  (hollow  construction). 
Electricity  generated  at  this  plant  will  be  transmitted  to  cities  and  towns 
in  central  and  northwestern  Arkansas.  The  cost  of  the  entire  plant  is 
estimated  at  about  $2,000,000. 

RAYVILLE,    LA.— Senator   George    Wesley    Smith 
franchise  to  operate  an  electric-light  system  in   Rayville.     C.    A.   Smith   is 
secretary  of  the   Rayville   Progressive-   League 

ST.    BERNARD,    LA— The   New   Orleans    Uy.    X    I.t.    Co.    is   considering 

the  acceptance  of  the   franchise  granted  by   the   St.    Bernard    Police  Jury 

some    time    ago.      Under    the    terms    of    the    franchise    the    company    is 

I   10  furnish  the  parish  with  ten  arc  lamps  free  of  charge. 

ALINE,  OKLA. — Contracts  have  been  awarded  by  Paul  Schenbeck 
and  James  Thomas  for  the  installation  of  an  electric-light  plant  and  ice 
factory.     The  cost  of  the  plant  is  estimated  at  about  $6,000. 

WATONGA,  OKLA.— The  City  Council  has  engaged  the  Benhara 
Engineering    Co.,    National    Bank     Building,    Oklaboi  prepare 

plana  for  extensions  to  the  municipal  electric-light  plant  and  water- 
works system. 

Ml  I. TON,  TEX.— The  City  El.  Co.  recently  has  taken  •■ 
I.t.  &   I'wr.  Co.  and  the  Belton  Ice  «\-  El.  Co.      Tin-  compai 
at  $60,000  and  the  incorporators  are  John  D.  Robinson,  A.  J.  Denny.   W. 
w     Thornton,  Thomas  Fairweather  and   M     V.   Si 
steam    and    the    other    water-power)    will    be    consolidate!    and    both    power 

1  epl  i"i...  t 

BUR1  I  SOX,  TEX.— The  Burleson  Wtr.  Wk«.  Co.  is  constructing  an 
electric   light   plant   in    Burleson. 

I  I    \(,UK.    TEX.— The    plant    of    ■ 
nearly    completed    and    will    be    put    into    operation    within    a    short    time. 
The  equipment  consists  of  a   170-hp   Heine  boiler,  one    160-hp    Rail  engine 
and  a   100-kva  generator.     J.   Y.  Guygal  is  manager. 

WEST,     I  I' X.— The    Southern    Trie     Co., 
local    electric-light    plant.      The    new    owner,    it    il 
improve   the  service. 


Pacific  States 

VNACORTES,   WASH.-   The    taacorti  •   1       I    Wl      Co.,  recently  or- 
ganized,   will    make    extensive    improvements    to    the    local    liglit    and    water 
\l     Blivcn,  J.  C.   Cerbin  and  others  are  interested   in   the  new 
company. 

EATONVILLE,    WA  5H       rhe    1 
Dickson,  of  Tacoma,  electrical   engineet  1    plant  site  on 

the    Mashell    River  for  the  proposed  municipal   electrit   light    plant 
150  hp  will    bi 

OLYMPIA     w  VSB       Vpplicatiot     baa  I  ii.de   to  the  City   Council 

l.v    Miii  .  ,1    Wilbur     B      I  nstruct 

and   operate    an    electric    light    and    powei     planl    In    thii    rity.      The    propo 
sition  will  be  submitted  to  thi    1 

KIM'.    ORE.— D.    P.    Kerns,   ,,f   il  ...      li    .  building  a   large 

distributing    system    in    and    around    Keno,    is   planning   to   e\ten.|    nans 
■  hues  from  bis  powei   planl  al   Keno 

OSWEGO      OR1      -The    Portland.    Eugene    »     I  Co.    has 

for  the  consti  Portland 

"ng  Co.,  of  Pot 

PORT1  \\t>.  ORE.— Bids  will  soon  be  isked  by  the  executive  board 
of  tlu-  City  Council  for  the  installation  of  a  lighting  system  on  Grand 
Avenue. 

PORT1  wi>  ORE  -The  Portland,  Rj  ,  Lt.  8  Pwi  Co.,  will  begin 
work  immediately  on  the  extension  of  the  South  Mount  Tabcr  Hawthorne 
Avenue  car  line  to  East  Seventy-fourth  Street  and  Twenty  ninth  Avenue. 
The  Woodstock  car  line  will  be  extended  from  East  Forty-sixth  Street  to 


East   Fifty-seventh    Street;   this  line   will   eventually  be  extended   to    East 
Seventy-second  Street,  in  the   Mount  Scott  district. 

ROSEBURG,  ORE.— The  Douglas  County  ;  Img  a 

new    hydroelectric    power  plant   on  the   Umpqua   River,   near   Winchester, 
which  will  be  used  in  connection  with  its  plant  now  in  operation. 

SHERIDAN,  ORE.— The  local  electric-light  plant,  owned  by  the  Yam- 
hill Milling,  Lt.  St  Pwr.  Co.,  of  Sheridan,  has  been  purchased  by  J.  P. 
Thompson,  of  Portland,  for  $32,000.  This  plant,  which  furnishes  elec- 
tricity for  lamps  and  motors  in  Amity,  has  taken  over  the  lighting  plant 
in  Willamina.  I  be  .tficers  of  the  new  company  are:  I.  N.  Welk,  presi- 
dent; G.  G.  Bushman,  vice-president,  and  J.  F.  Thompson,  secretary, 
treasurer  and  general  manager. 

EDO,  ORE.— The  Independent  El.  Co.,  of  Portland,  has  been 
granted  a  franchise  by  the  County  Commissioners  to  erect  a  transmission 
line  from  Winlock  to  Toledo  and  a  branch  from  Cowlitz  Prairie  to  Ethel. 

BOULDER    CREEK,    CAL.— The    Boulder 
expects  to  purchase  within  the  next   12  months  a  new  generator,  probably 
OC-cyclc,    single-phase,    to    replace    the    125-eycle    generator    now    I 

*aterwbeel,   probably 
i  tbe  company. 
'    —The    Southern    Sierras     Pwr.     Co.    contemplates 
extending  its  transmission  lines  from   San   Bernardino  into  the  Coachella 
Valley,  a  distance  of  about   70  miles. 

ppj  no,   has 

nents   with   tbe  J.   G.   White   i 

plant 

ille,     the     installation     of     a     3000-kva 

r    at   the    San   Joaquin   power  house   No.   2,   a  3750-ltva   generator 

I    at    the    Kern    River    Canyon   plant,   installation    of   a   6250- 

kw    steam    turbine,    boilers    and    auxiliaries    and    buildings    at     B.»- 

jteam    i  lation    of    four    666-1. •.  .nd    necessary 

arrangements    for   plant    No.    3    of   the    San   Joaquin 

Lt.  &   !•■■  •    Corpn.     'I  he  con:; 

i  -  at   Midway   and   McKittrick. 
Ill-KMOSA    BEACH,   CAL.— The   City   Council    is  considering  the   in- 
stallation of  ornamental  street  lamps  the  entire  length  of  the  strand  within 
the  city  limits  in   Shakespeare  and  Longfellow   Places. 

•  ans  have  been  completed  by  the  Pacific  Lt. 
&  Pwr.  Corpn.  for  the  construction  of  a  60,000-volt  transmission  line  from 
Los  Angeles  to  San   Bernardino,  a  distance  of  about  60  miles. 

LOYA1   rON,    CAL— The   Mountain    Development  Co.   will   begin   work 
on  construction  of  its   reservoir  and   power  plant  near   Sattley  about  June 
15.      The  plans   call    for   the  diversion   of    Berry   Creek  and  a    main    reser- 
voir in  Wild  Bill  Canyon      The  principal  dam  will  be  150  ft.  high,  230  ft. 
the  top  and  60  it.  long  at  the  bottom  and  will  have  a  cap  • 

150  acre-ft.     A  smaller  dam   ha  ■    of  35  acre-ft.  will  be  built 

at  one  side  of  the  valley;  two  small  v  irs  will  be  built  far- 

ther   up  ornately    3500    hp    will    be    developed. 

The  cost  of  the  work  is  estimated  at  $180,000. 

PASAD1  N  \.    i    VI    —Bids   will   be  ity   of   Pasadena   for 

feeders  and  regulators  for  the  Muni  apartment,  to  be  used 

in  connection   with   th.-   distributing  system.      Herman    Dyer  is  city  cleric. 

SAN     FRA1  -The    contra, 

conduit    system    in    tl 
been  awarded  to  Ampere,  Smil  J.OOO. 

S  \\     II!  \'  received    by    J.    W. 

supervising  superintendent,  until  M  -  installing  the 

system    and    furnishing    lighting    fix".. 
building  in  San  Fran 

SAN'    FRANCISCO,    CM   —The    Board   of   Supervisors   has   pas 

ince  providing  for  a  bond  issue  of  $3,500,000  to  construct  municipal 
electric    railway    lines  \vcnue,   Stockton,   Church   »;■ 

fornia   £  •   Avenue,  and  also   for  the   rebuilding  of  the   Union 

I 'tic. 
s  \  \     i  i;  \ ' 
dried   a  supplemental  order  granting   I  *l  San 

■ 
r   to    the    amount    of    $02,672.    to   be 
land  and  Petal 

has   a 
ane  Falls,  has  been  c 
the   1.1  •  :>c  new  manage 

Falls  and  to 

|PA,    IDAHO.— Tbe    Idaho    i  closed 

ii  has 

The    . 
canal 

ie  surplus  wa-  rpoaes. 

PARMA.    IP  \lli>  — Th< 

erase   an 
:   the  franchise 
to  erect  and  maintain  a  subststion  in    I 

,  It.  A  P.i.  Co.,  of  Salt  La 
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electricity  for  lamps  and  motors.  Franchises  have  been  granted  the  com- 
pany in  Downey,  McCammon,  Bancroft  and  Soda  Springs  to  furnish 
electricity  for  lamps  and  motors.  The  company  has  taken  over  the  power 
plant  of  the  Telluride  Pwr.  Co.,  on  the  Bear  River,  and  will  construct  a 
power  plant  at  The  Narrows. 

TWIN  FALLS,  IDAHO.— The  City  Council  has  granted  the  Beaver 
River  Pwr.  Co.,  of  Boise,  a  franchise  to  furnish  electricity  for  lamps  and 
motors  in  Twin  Falls. 

PHOENIX,  ARIZ.— The  Smith's  Milling  Co.  is  planning  for  the  instal- 
lation of  an  electrically  operated  gold-recovery  plant  on  the  Hassayampa 
to  recover  gold  from  the  Vulture  tailings  there. 

ST.  JOHNS,  ARIZ.— Plans  are  being  considered  by  the  St.  Johns  El. 
&  Pwr.  Co.  and  the  Nebo  Lt.  &  Pwr.  Co.  for  the  construction  of  hydro- 
electric plants  near  St.  Johns  for  the  purpose  of  supplying  electricity  for 
lamps  and  motors  in  St.  Johns  and  for  operating  irrigation  pumping 
plants  and  other  industrial  plants  in  this  vicinity. 

LIBBY,  MONT.— The  Libby  Wtr.,  El.  Lt.  &  Pwr.  Co.  proposes  to 
make  improvements  to  its  system  this  year,  to  cost  about  $7,000. 

BOULDER,  COL.— The  Northern  Colorado  Pwr.  Co.,  of  Boulder,  has 
submitted  a  proposition  to  the  City  Council  offering  to  install  nearly  900 
tungsten  lamps,  at  practically  the  same  cost  per  annum  as  the  present 
street-lighting  system,  under  a  ten-year  contract.  The  plans  provide  for 
the  erection  of  ornamental  lamp  standards.  The  cost  of  the  system  is 
estimated  at  $20,000.  H.  U.  Wallace  is  vice-president  and  general 
manager. 

GRAND  JUNCTION,  COL.— Bids  will  be  received  at  the  office  of  the 
supervising  architect,  Treasury  Department,  Washington,  D.  C.,  until 
June  24  for  construction,  including  plumbing,  gas  piping,  heating  appa- 
ratus, electric  conduits  and  wiring,  interior  lighting  fixtures  and  ap- 
proaches, of  the  United  States  post  office  at  Grand  Junction,  Col.  Draw- 
ings and  specifications  may  be  obtained  at  the  above  office  or  from  the 
custodian  of  site  at  Grand  Junction.  O.  Wenderoth  is  supervising 
architect. 

LA  JARA,  COL.— The  La  Jara  Creamery  &  El.  Co.  expects  to 
purchase  within  the  next  three  months  several  small  transformers  and 
about  50  wattmeters.     G.   E.   Miles  is  manager. 

LEADVILLE,  COL.— The  property  of  the  Leadville  Lt.  &  Pwr.  Co. 
was  purchased  and  the  operation  of  the  plant  taken  over  by  the  Colorado 
Pwr.  Co.  on  April  2,  1913.     D.  E.  Houston  is  treasurer. 

ELKO,  NEV.— The  Elko-Lamoille  Pwr.  Co.  has  purchased  the  prop- 
erty of  the  Elko  Lt.  &  Wtr.  Corpn.  and  will  take  possession  of  the  plant 
about  July  1.  The  Elko-Lamoille  Pwr.  Co.  is  building  a  400-kw  hydroelec- 
tric power  plant  at  Lamoille,  utilizing  the  water-power  of  Lamoille 
Creek.  Both  plants  will  be  operated  together  to  supply  electricity  in 
Elko  County.  The  new  company  also  plans  to  develop  irrigation  projects 
along  its  lines.  B.  G.  McBride  is  manager  of  the  company.  Prof.  J.  G. 
Scrugham,  of  the  State  University,  and  F.  O.  Brolli,  of  Reno,  are  engi- 
neers in  charge  of  constructing  the  new  plant  and  remodeling  the  old 
plant  at  Elko. 

SANTA  ROSA,  N.  M. — The  construction  of  an  electric-light  plant  near 
Santa  Rosa  is  being  promoted  by  C.  R.  Jones,  who  holds  options  on  the 
Santa  Rosa  Rito  River  near  here.  The  plans  provide  for  a  power  trans- 
mission system. 


Canada 

KAMLOOPS,  B.  C— Bids  will  be  received  by  J.  J.  Carment,  city  clerk, 
until  June  12  for  furnishing  hydroelectric  machinery  for  the  new  munici- 
pal power  plant  in  Kamloops.  Plans  may  be  obtained  from  the  city  clerk 
or  from  Dutcher,  Du  Cane  &  Co.,  consulting  engineers,  Rogers  Build- 
ing,  Vancouver. 

MIRROR  LAKE,  B.  C— The  Mirror  Lake  El.  Lt.  Co.  has  applied  to 
the  provincial  authorities  for  a  license  to  use  100  miners'  in.  of  water 
of  Bjerkness  Creek,  which  empties  into  Kootenay  Lake  near  Mirror 
Lake.  The  water  will  be  diverted  about  1500  ft.  from  the  mouth  of  the 
creek  above  the  falls  and  will  be  utilized  to  generate  electricity  to  be 
distributed  in  the  adjacent  district. 

PORT  ALBERNI,  B.  C— Preliminary  surveys  are  being  made  for  the 
proposed  power  plant  at  Stamp  Falls,  near  Port  Alberni.  The  initial 
installation  will  provide  for  the  development  of  750  hp.  R.  C.  Mc- 
Naught,  engineer  of  the  Ritchie-Agnew  Pwr.  Co.,  has  charge  of  the  work. 

LINDEN,  N.  S. — An  electric  plant,  it  is  reported,  will  be  installed  at 
this  place.  Parties  interested  in  the  proposition  own  coal  mines  in  this 
district. 

NIAGARA  FALLS,  ONT.— The  Canadian  Pwr.  Co.  contemplates  ex- 
tending  its  transmission  lines  to   Ridgeway  and  Crystal   Beach. 

TORONTO,  ONT.— Bids  will  be  received  by  ihe  Department  of  Public 
Works  of  Ontario,  Toronto,  until  May  23,  for  electric  wiring  of  the  new 
government  house  at  Rosedale,  Toronto;  for  alterations  to  boiler  house 
and  steam  plant  at  the  institution  for  the  deaf  and  dumb,  Belleville,  and 
the  institution  for  the  blind,  Brantford;  also  for  steam  heating  and  plumb- 
ing in  the  Field  Husbandry  Building,  Ontario  Agricultural  College,  Guelph. 
Plans  and  specifications  can  be  seen  at  the  above  institutions  and  at  the 
above  department.     H.  F.  McNaughton  is  secretary. 

MONTREAL,  QUE.— The  Board  of  Control  has  accepted  the  tender 
of  G.  M.  G'est,  of  New  York,  N.  Y.,  and  Montreal,  for  construction  of 
underground  conduits  on  St.  Catherine  Street,  from  Papineau  to  Guy 
Street,    at    $271,000. 


Miscellaneous 

PEARL  HARBOR,  HAWAII.— Bids  will  be  received  at  the  Bureau  of 
Supplies  and  Accounts,  Washington,  D.  C,  until  June  3  for  furnishing 
at  the  naval  station  at  Pearl  Harbor,  Hawaii,  the  following  supplies: 
Schedule  5426 — One  pillar  electric  crane.  Schedule  5413 — Electroplat- 
ing plant,  one  hydraulic  forging  press.  Schedule  5423 — One  wall  crane, 
etc.  Applications  for  proposals  should  give  the  schedule  desired  by 
number.     T.  J.  C.   Cowie  is  paymaster-general. 

PANAMA. — The  Panama  Tramway  Co.  contemplates  the  construction 
of  a  new  power  plant  with  an  output  of  1200  kw,  which  probably  will  be 
equipped  with  Diesel  oil  engines.  The  Canal  Commission  is  erecting  a 
transmission  line  from  the  Miraflores  power  plant  to  Panama.  The 
tramway   company   will   sell   electricity   for  commercial   purposes. 


New  Industrial  Companies 

THE  AMERICAN  GAS  ENGINE  COMPANY  has  filed  articles  of 
incorporation  under  the  laws  of  the  State  of  Delaware  with  a  capital 
stock  of  $500,000.  The  incorporators  are:  J.  E.  Burmeister,  A.  Clifford 
and  C.  A.  McCune,  of  Davenport,  la. 

THE  BROWN-GATES  COMPANY,  of  .Springfield,  Mass.,  has  been 
incorporated  by  H.  C.  Brown,  M.  A.  Drennan,  of  Springfield,  and  P.  S. 
Gates,  of  Longmeadow.  The  company  is  capitalized  at  $50,000  and  pro- 
poses to  manufacture  and  deal  in  electrical  appliances. 

THE  ELECTRIC  NAIL  COMPANY,  of  Battle  Creek,  Mich.,  has  been 
incorporated  with  a  capital  stock  of  $31,000  by  T.  N.  Vaughn,  Howard 
Wattles,  W.  T.  Truax  and  E.  C.  Lewis.  The  company  proposes  to 
manufacture  an  electrically  welded  roofing  nail.  Plans  have  been  pre- 
pared  for  construction  of  a  factory,  to  cost  about  $20,000. 

THE  ELECTRIC  VEHICLE  SERVICE  COMPANY,  of  Chicago,  111., 
has  been  incorporated  by  George  C.  Tripp,  Francis  E.  Ingalls  and  H.  J. 
Murphy.  The  company  is  capitalized  at  $20,000  and  proposes  to  manu- 
facture,   repair    and    rent    automobiles. 

THE  ELECTRIC  WATER  HEATER  COMPANY,  of  Los  Angeles, 
Cal.,  has  been  incorporated  with  a  capital  stock  of  $10,000  by  C.  S. 
McLaury,  A.  R.   Carney  and  C.   B.  Morganthaler. 

THE  GARRETT-TILLEY  COMPANY,  of  New  York,  N.  Y.,  has  been 
incorporated  with  a  capital  stock  of  $10,000  to  deal  in  furnaces,  oil,  gas 
and  electrical  appliances.  The  incorporators  are:  Frank  S.  Garrett,  Edwin 
F.  Tilley,  Jr.,  and  W.  Williams,  37  Liberty  Street,  New  York,  N.  Y. 

THE  LA  SALLE  LIGHT  COMPANY,  of  Chicago,  111.,  has  been  incor- 
porated with  a  capital  stock  of  $10,000  by  Andrew  G.  Anderson,  G.  S. 
Anderson  and  Karl  C.  Loehr.  The  company  proposes  to  manufacture  and 
deal   in   electrical  supplies. 

THE  LINEBERGER  ELECTRIC  APPLIANCE  COMPANY,  of  Gas- 
tonia,  N.  C,  has  been  incorporated  by  L.  T.  Lineberger,  J.  W.  Wilkins 
and  R-  L.  Babington.  The  company  is  capitalized  at  $10,000  and  pro- 
poses to  manufacture  and  deal  in  electrical  appliances. 

THE  LONG  DISTANCE  TELEPHONE  EQUIPMENT  COMPANY, 
of  Seattle,  Wash.,  has  been  incorporated  with  a  capital  stock  of  $300,000 
by  Oscar  Mercer,  J.  Linn  Criswell  and  others. 

THE  McKERVEY-EWING  ELECTRICAL  COMPANY,  of  Wheeling, 
W.  Va.,  has  been  chartered  with  a  capital  stock  of  $5,000  to  deal  in 
electrical  supplies.  The  incorporators  are:  Robert  L.  McKervey,  Robert 
B.   Ewing,   Edmond  P.  Hunter  and  others. 

THE  S.  &  K.  MANUFACTURING  COMPANY,  INC.,  of  Brooklyn, 
N.  Y-,  has  been  incorporated  with  a  capital  stock  of  $10,000  to  manufac- 
ture motors,  engines  and  machines.  The  incorporators  are:  Harry  Stauder, 
Francis  J.  Hill  and  Stephen   Koefle,  all   of  253   Starr   Street,   Brooklyn. 

THE  PAGE  ELECTRIC  STARTER  COMPANY,  of  Indianapolis,  Ind., 
has  been  incorporated  with  a  capital  stock  of  $10,000  to  manufacture 
starting  means  for  internal  combustion  engines.  The  directors  are:  Carl 
M.  Page,  Leon  T.   Leach  and  A.  C.  Wells. 

THE  SPECIALTY  INSULATION  MANUFACTURING  COMPANY, 
of  Hoosick  Falls,  N.  Y.,  has  been  chartered  with  a  capital  stock  of  $30,000 
to  manufacture  insulation  material,  etc.  The  incorporators  are:  M.  Casey, 
W.  P.  Wood,  of  Pittsfield,  Mass.,  and  C.  Bacholts,  of  Hoosick  Falls. 

THE  TAMPA  ELECTRICAL  SUPPLY  COMPANY,  of  Tampa,  Fla., 
has  been  incorporated  with  a  capital  stock  of  $10,000.  The  officers  are: 
William  Hunter,  president;  W.  S.  Monroe,  vice-president;  C.  F.  McCul- 
lum,  secretary,  and  Joseph   A-   Saverese,  treasurer. 


New  Incorporations 

LOS  ANGELES,  CAL.— The  Pacific  States  EI.  Co.  has  been  incorpo- 
rated with  a  capital  stock  of  $500,000  by  W.  L.  Goodwin,  J.  C.  Gibson, 
J.   S.  Eells  and   Frank  Fodden. 

DENVER,  COL.— The  National  El.  Co,  has  been  incorporated  with 
a  capital  stock  of  $1,000,000  by  H.  C.  Allen,  S.  D.  Crump  and  A.  E. 
Chapman.  The  company  proposes  to  engage  in  a  general  electric  business 
in    Denver. 
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SPRINGFIELD,  ILL.— The  Logan  County  Gas  Co.  has  filed  articles 
of  incorporation  with  a  capital  stock  of  $200,000  for  the  purpose  of  fur- 
nishing gas  and  electricity.  The  incorporators  are:  C.  E.  Smith,  C.  S. 
Morgan   and   H.    S.    Martin. 

INDIANAPOLIS,  INU-  Hi.  West  Indiana  Utilities  Co.  has  heen 
granted  a  charter  with  a  capital  stock  of  $125,000  to  supply  water,  light, 
heat  and  power  to  a  number  of  small  towns.  The  directors  are:  James 
II.  Drew,  Kdward  G.  Hendrickson,  Edgar  L.  Kline,  John  W.'Twitley 
and  Frank  M.  Thompson. 

WABASH,  INI).— The  Wabash  Valley  Utilities  Co.  has  been  incoipo 
rated  with  a  capital  stock  of  $10,000  to  do  a  general  utilities  business. 
I'll.-  incorporators  are:  H.  E.  Vordermark,  Frederick  II.  Schmidt,  ()  II 
Lindenberg,   Leland   Wilkins  and   W.   H.   Snyder. 

WIST  ISADEN,  IND.— The  West  Baden  Wtr.,  Lt.  &  Pwr.  Co.  has 
been  incorporated  with  a  capital  stock  of  $75,000  to  furnish  water,  light 
and  power  by  II.   Ballard,   N.    Ballard   and    M.    B.    Ballard. 

WEST  LEBANON,  INU.— The  West  Lebanon  El.  Lt.,  lit.  &  Pwr.  Co. 
has  been  granted  a  charter  with  a  capital  stock  of  $10,000.  The  directors 
are:  William  A.  Hunter,  Frank  Burgc,  Charles  Amos,  Ross  Ringel  and 
Isaac  Hall. 

PORTLAND,  MAINE.— The  Dallas  El.  Co.  has  been  incorporated 
under  the  laws  of  the  State  of  Maine  with  a  capital  stock  of  $7,000,000 
to  do  a  general  lighting,  heating,  street-railway  business,  etc.  The  officers 
are:    William    F.    Tucker,   of  Chelsea,  I  ihn    II.    Pierce, 

"i    Portland,  treasurer,  and  David  W.  Snow,  clerk. 

PORTALES,  N.  M—  The  Portales   Pwr.  &  ]  1,    P01 

tales  Utilities  Co.  have  been  organized  b)     \ 

M.   V.  Peaslcs,  the  former  with  a  capital  stuck  of  $300,000  and  thi 
with  capital   stock  of  $717,000.     The   Portalc        '  owns 

the    large    central    power    station    and    system    of    transmission    line-* 
furnish    electricity    for    operating   many    irrigation    pumping    plants    in    this 
■1    1  ion.     The  Portales  Utilities  Co.  has  taken  over  the  public  utility  plants 
and  system   in   this   town.     The   transmission   system  led   and 

'ii      made   to  the  local  plants. 

BINGHAMTON.  N.  Y.— The  Afton-Windsor  Lt.,  lit.  &  Pwr.  Co.  has 
been  incorporated  with  a  capital  stock  of  $5,000  by  C.  Fred  Wright,  of 
Susquehanna,  W.  E.  Bennett  and  Frank  J.  Mangan,  both  of  Lancsboro,  Pa. 

McCURTAIN,    OKI    1        Che   Twin    City    [.         I  UJ    been 

porated    with    ■   capital    stock  of   $5,000  by   W.    W.    Beesley,   Jr.,   of 

1  hi  ,    I     M.    Beealey,    II.    A.    Little   and   J.    N.    Taylor,   of   (  h 

Curtain. 

HARRISBURG,    PA.— The    State    Department    has    granted    charters    to 
14    electric    companies    to    operate    in    Bucks    County.      Each    company    is 
capitalized  at  $5,000  and  takes  its  name   from  the  place  in   which 
operate    as    follows:      Borough    of    Doylcstown    Lt.    Co..    Buckingham    It 

1  a  .   i'. ugh  "i   1: 1  1.1    Co.,  1  lestown  Lt  1 

Makefield  1.1.  Co.,  Upper  Makefield  Ft.  1'...  Morrisvilli  it  1...  Newton 
Lt.  Co.,  New  Hope  Lt.  Co.,  Solchury  Lt.  Co.,  Taylorsville  Lt.  Co., 
Wrightstowr,  1  1.  Co.  and  Yardley  I.t.  Co.  The  incorporate 
Fred  Wright,  J. din  Barbey,  S.  I.  Wright,  W  I  Bilyou  and  W.  Red- 
wood Wright,  all  of  Philadelphia,  and  Frank  Battles,  id  Newtown 
Square,     The  offices  of  il. 1  pani 

VI  I  \si  11.  TEX.— The  Velasco  Pwr.  To.  has  been  organiaed  with  a 
capita]  ■    purpose  ..1  installing    .  cold-pn    1  '.il  plant, 

light    and    ice    plants. 


Trade  Publications 

GK  \1MI  I'll         \    1.   1  liler"    has   been 

issued  by  the  Joseph   Dixon  Crucibli    1  N    '  .  which 

tells  briefly  how   Dixon's  boilei   gi  1  work. 

TELEPHONE     ACCESSORIES.— Telephoa 
made  by  the  K  i  '!  Company,   Eighth  and  Chestnut  Street-, 
l'. 1  .  .m .-  illnsti ated  in  .<  booklet  recentl]   distribv 

SPRINKLERS.— The  Grinncll  Automatic  Sprinkler  Bulletin  for  April 
is  replete  with  information  and  statistics  referring  to  fires.  A  number  of 
II  to  the  effective  text.  A  record  of  fires  in  build- 
lere  tin-  Grinnell  sprinklers  were  installed  shows  .1  remarkably  low 
fire  loss  where  this  apparatus  was  in  operation.  Many  machine 
otlier  Industries  are  represented  in  the  list.  The  bulletin  is  issued  by  the 
General  Fire  Extinguisher  Company.  1   Libert] 


FANS.— The  Peerless  Electric  Company,  Warren,  Ohio,  has  issued  its 
fan  catalog  for  1913,  an  attractive  publication  of  twenty  pages.  The 
many  different  types  of  fans  made  by  this  company  are  illustrated  and 
described. 

.    LAMPS. — In   a  small   folder  issued  by  the  Murphy   Lamp  Com- 
pany,   150    Nassau    Street,    New    York,    the    "All-End-On"    lungs'. 
lamps  are  discussed,  the  text  being  illustrated   with  two  comparative  light- 
distributing  curves  secured  during   recent  tests. 

ORNAMENTAL    POSTS.— In    an    attractive    "pocket    edition"    catalog 

recently    distributed    by    the    Ornamental    Lighting    Pole    Company,     114 

Libert]  York,    there    are    illustrated    twenty-iix    designs    of 

ens  are  varied  in  character,  a  number  of  tbcm 

active   artistic    lines. 

S.— The  thirty  sin-page  booklet 
win  &  Williams  Company  recently  i-sucd  is  devoted  to  information  regard- 
.  tushes  and  impregnating  compounds.     The  character 
and  application   of  the    1  ieall  with,  and  there  is  much 

D  the  method  of  manuf 
RE1  I  ophane   Works  of  the  General    Electric  Com- 

pany, Cleveland,  --  em  folder  refer  to  the  new  product  Sudan 

glass   in    the    Panelex    design.     This   glass   is  an   opal   of   medium   density 
liffuaion  without  glare  or  bright  spots.     Bow] 
-:ns  arc  illustrated,  as  is  also  a  typical  Sudan-Panclex 

Simplex  Electric  Heating  Compan) . 
hug  out  for  display  in  the  stores  of  electrics 
od  in  the  showrooms  of  central  stations  an  oblong 

nve    picture    of    the    Simplex    electru 
'.,  on  each  leaf  of  which  is  an  illustration  of  various 
made  by  this  *  in 
BHEOSTA1        li.  iic    Products   Company,    Cleveland.    Ohio,    has 

issued  a  leallet  describing  its  constant-current  rheostat  In  connection 
with  the  rheostat  use  is  made  of  an  instrument  which  normally  reads 
amperes  instead  of  \olts,  though  when  a  button  is  pushed  it  reads  volts 
instead   of  amp  .  lune   was  manufacture  .    demand 

for    apparatus  age    batteries    at    a    constant-current    rate. 

•    Hi  mil    I'll' 
Mich.,    has    just    brought    out    a    forty-six-pagc    pamphlet    of    considerable 
interest  and  value.     It  gises  a  short  history  of  wood  pipe,  followed  by  a 
description    of    the    Michigan    company's    product.      Illustrations    showing 
the    metl  to    the    publication,    and    the 

tables  of   water   supply  add   value  because  of  their  scope  and  cor. 
form.       A     nun  .nial     letters    and    an     index     complete     the 

publication. 

S    \\n    PINIONS.— A   second  edition  ot  -■    book- 

lie    New    Process  Gear   Corporation, 
titled   "Noiseless   Gear    Driving."   has   recently   been   distributed 
copyrighted    :rcati>e    on    silent    transmission    of    power    on    machine 
power-plant    apparatus    and    miscellaneous    machinrr 

rawhide  gears  and  pinions.     The  effect  of  gear  noise  upon   workmen,   its 
n    power    plants,    the    irl^tTev-tl\cncs^    of    bel:      I 
t  ibrati  -n  within  machines  are 
ill   \ll  11  RAILWAY   MOTORS.— Bullet  - 

pany,    deacribi  ntOatod 

vice.     The   fundamental  difference  be' 
picvious  types  of  railway  motor  lies  in  the  method 

lefinite  longitudinal   circulation  of  air  through  the  »':. 
terior   of  the  motor,   which   cools  all   the  interior   parts   to 
tofore  effects    a    consideral.  ■ 

ty,      These    motors    can    he    operated    as    :' 
illy   inclosed   motors. 


Ilusiness  Notes 
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UNITED  STATU       PA  is  issn  D  m  \V  6,  1913. 

[Prepared  by  Robert  Starr  Allyn,    16  Exchan  York  1 

l,060,sr<.        KEY     CONSTRUCTION      VND     SUPPORT     FOR     TELE- 
PHONIC  APPARATUS:  W.  P.  And  I  nd   11     Vi     Haff. 

'.  N.  Y  A|.p.  tiled  March  13,  1911,  One  piece  frame  of 
channel  form  with  a  ledge,  pivoted  key-  projecting  down  into  the 
channel  below   the  ledge  and  spring  blades  supported   on  the  ledge  snd 

i  bj   the  kej  s. 


with   winding  gearing. 
I.O01V    - 

magnet    supported    00 
adjuatal 
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engaged  by  armature  and  a  ground  contact  plate  engaged  by  armature 
when  it  is  attracted  by  magnet. 

1,060,600.  CONNECTOR;  B.  G.  Jamieson  and  C.  A.  Keller,  Chicago, 
III.  App.  fired  June  28,  1910.  For  "concentric  cables;"  outer  con- 
ductor is  held  between  movable  clamping  members  which  are  concen- 
tric to  the  inner  conductor. 

1,060,617.  FUSE-HOLDING  DEVICE;  T.  ;E.  Murray,  New  York,  N. 
Y.  App.  filed  Jan.  6,  1913.  Block  of  insulating  material  having  a 
projection  of  reduced  thickness  on  one  side  and  a  recess  on  the  oppo- 
site side,  with  a  fuse  strip  doubled  over  the  edge  of  the  projection 
and  having  its  ends  entering  the  recess. 

1,060,628.  ELECTRIC  BELL;  C.  M.  Proctor,  Detroit,  Mich.  App.  filed 
April  29,  1912.  Binding  posts  on  opposite  faces  of  the  base  of  the 
bell  so  that  circuit  wires  may  be  led  to  the  front  or  the  back  of 
the  bell. 

1,060,651.  OZONE  GENERATOR;  A.  L.  Van  Patten,  Los  Angeles,  Cal. 
App.  filed  Aug.  21,  1912.  High-tension  sparks  are  produced  between 
the  electrodes  within  a  pump  chamber. 

1,060,700.  SWITCH;  G.  E.  Palmer,  Hartford,  Conn.  App.  filed  July  6, 
1911.  Upon  closing  controlling  circuit  switch  is  closed  and  merchan- 
ically  locked. 

1,060,718.  ELECTRIC  HEATER;  W.  Stanley,  Great  Barrington,  Mass. 
App.  filed  Sept.  7,  1912.  Heat  storage;  mass  of  iron  or  other  mate- 
rial of  high  thermal  conductivity  surrounded  by  heat  insulation 
material  on  all  but  one  side. 

1,060,722.  COMMUTATOR;  W.  G.  Viall,  Bridgeport,  Conn.  App.  filed 
Aug.  12,  1912.  Series  of  sheet-metal  segments  having  their  ends 
secured  in  slots  in  two  end  insulating  disks. 

1,060,724.  REVERSE-CURRENT  RELAY;  E.  B.  Wedmore  and  W.  P. 
Hamlyn,  Rugby,  Eng.  App.  filed  June  6,  1908.  Differentially  wound 
series  and  potential  coils  having  common  magnetic  flux  and  two  inde- 
pendent armatures  controlling  the  circuit,  responsive  to  the  flux  and 
one  arranged  to  shunt  the  flux  from  the  other. 

1,060,731.  ALTERNATING-CURRENT  MOTOR;  E.  F.  W.  Alexander- 
son,  Schenectady.  N.  Y.  App.  filed  Oct.  19,  1911.  With  a  single- 
phase  source  of  supply  uses  a  polyphase  motor,  a  phase  converter 
having  its  rotor  loosely  mounted  on  the  motor  shalt  and  a  clutch  for 
connecting  the  rotor  to  the  shaft. 

1,060,734.  LOCOMOTIVE  TRUCK;  A.  F.  Batchelder,  Schenectady, 
N.  Y.  App.  filed  Dec.  13,  1912.  Armature  fast  on  axles  and  the 
motor  frames  are  integrally  connected  together  so  as  to  form  a  com- 
plete truck  frame. 

1,060,754.  PROJECTOR  CONTROL;  J.  L.  Hall,  Schenectady,  N.  Y. 
App.  filed  Sept.  27,  1912.  Electric  motor  for  training  a  searchlight 
projector;  a  controller  for  the  motor  operated  by  a  synchronous  pilot 
motor;  manually  operated  commutating  device  controlling  current  in 
rotor  of  pilot  motor  and  a  commutating  device  operated  by  training 
motor  and  controlling  current  in  stator  of  pilot   u'otor. 

1,060,757.  THERMAL  CUT-OUT;  C.  D.  Haskins,  Sc.ienectadv,  N.  Y. 
App.  filed  Sept.  19,  1904.  Sheet  of  thin  leaf-like  metal  rolled  up 
with  the  convolutions  out  of  contact  and  its  ends  connected  in  circuit. 

1,060,760.  ELECTRIC  SIGNALING  APPARATUS  AND  CIRCUITS; 
F.  B.  Herzog  (deceased),  New  York,  N.  Y.  App.  filed  July  5,  1889. 
Individualizer  elements  with  electrically  controllable  responding  signal- 
transmitting  elements  at  two  or  more  individualizable  stations  and 
connecting  devices  organized  to  control  the  signal  transmission 
through  the  individualizer. 

1,060,781.  AUTOMATIC  ALARM  AND  SIGNAL  DEVICE;  T.  D.  Nel- 
son, Cincinnati,  Ohio.  App.  filed  Feb.  11,  1911.  An  oscillating  switch 
delivers  current  to  a  relay  circuit  from  a  direct-current  supply  first 
in  one  direction  and  then  the  other. 

1,060,822.  METHOD  OF  CONNECTING  ELECTRIC  WIRES  TO 
LAMP  HOLDERS,  PLUGS  AND  THE  LIKE;  A.  T.  Crosher,  Te 
Aroha,  New  Zealand.  App.  filed  Jan.  18,  1911.  Strain-relief;  wires 
passed  through  a  central  hole,  then  doubled  back  upward  and  brought 
down  to  the  circuit  terminals. 

1,060,832.  STORAGE-BATTERY  COMPOUND;  N.  Fallek,  Denver, 
Col.  App.  filed  June  17,  1912.  Sulphuric  acid,  asbestos,  sodium 
silicate  and   water. 

1,060,836.  BRAKE  CONTROL  FOR  ELEVATORS;  E.  L.  Gale,  Sr., 
Yonkers,  N.  Y.  App.  filed  Dec.  23,  1909.  By  a  system  of  revers- 
ing switches,  discharge  resistance,  etc.,  brakes  are  first  applied 
lightly  and  thereafter  with  full  braking  power  and  are  applied  extra 
hard  when  stop-motion  switch   or  automatic  switch  is  opened.' 

1,060,839.  ELECTRIC  FURNACE;  D.  J.  Hauss,  Aurora,  Ind.  App. 
filed  Sept.  8,  1911.  Utilizes  alternating  current  and  direct  cur- 
rent to  fuse  the  material  and  the  direct  current  between  the  anode 
and  cathode  to  electrolyze  the  malaria  and  deposit  one  of  its  com- 
ponents at  the  cathode,  and  also  to  transfer  the  anode  material  to 
and  alloy  it  with  the  cathode  deposit.- 

1,060,851.  PASSENGER-DRIVER  TELEPHONE  SIGNAL  SYSTEM 
FOR  VEHICLES;  H.  G.  Pape,  Buffalo,  N.  Y.  App.  filed  Jan.  27, 
1910.  Telephone  system  in  combination  with  a  direct  acoustical 
communication   between  passenger  compartment  and  the  driver's  seat. 

1.060.868.  ELECTRIC  RESISTANCE  FURNACE-  L.  Ubbelohde,  Karls- 
ruhe, Germany.  App.  filed  Dec.  22,  1911.  Spiral  wire  surrounds 
central  tubular  non-conducting  member;  a  layer  of  carbon  sur- 
rounds the  wire  and  tubular  member,  and  a  porous  insulator  con- 
sisting of  asbestos,  kaolin,  alumina  and  water  glass  is  interposed 
between   centra]  member  and  carbon  in  which  the   wire   is  embedded. 

1.060.869.  PROCESS  FOR  THE  EXTRACTION  OF  TARTARIC 
SALTS  FROM  WASTE  TARTAROUS  MATERIALS;  G.  Vigneaux, 
Paris,  France.  ApD.  filed  May  31,  1912.  Materials  are  treated  with 
dilute  mineral  acid;  solution  so  obtained  is  subjected  to  electrolysis, 
using  electrodes  of  a  metal  which  reacts  to  decompose  the  free  acid 
of  the  solution,  and  the  deposit  of  tartaric  salts  formed  thereby  is 
removed   by   filtration    or  decantation. 

1,060,886.  INSULATOR;  J.  E.  Bicknell,  Findlay,  Ohio.  App.  filed 
Oct.  30,  1911.  Consists  of  a  plurality  of  duplicate  sections  having 
self-centering  telescoping  parts  with  a  groove  at  the  inner  end  of 
each  section  to  co-operate  with  the  telescoping  part  of  the  adjacent 
section  to  clamp  a  wire  therebetween. 

1,060,894.  DYNAMOMETER-WATTMETER;  M.  Dolivo-Dobrowolsky, 
Wilmerdorf,    Germany.      App.    filed    Aug.    18,    1910.      Two   concentric 


magnetic  cores,  a  movable  coil  between  the  cores,  a  stationary  short- 
circuited  coil  in  inductive  relation  to  the  movable  coil  and  cores 
and  a  third  coil  in  inductive  relation  to  the  short-circuited  coil. 

1,060,895.  MOTOR-STARTING  AND  PROTECTIVE  DEVICE;  G.  T. 
Eagar  and  C.  H.  Williams,  Ballston  Spa  and  Schenectady,  N.  Y. 
App.  filed  July  9,  1910.  Electromagnetic  switches  first  connect  the 
motor  directly  to  the  supply  circuit  and  then  to  the  supply  circuit 
through  fuses  after  a  predetermined  interval,  and  connections 
whereby  opening  of  a  fuse  in  one  phase  opens  the  circuit  of  another 
phase. 

1.060.939.  AUTOMATIC  TELEGRAPH  TRANSMITTER;  L.  M. 
Potts,  Baltimore,  Md.  App.  filed  June  17,  1909.  Uses  prepared  send- 
ing form  with  code  perforations,  and  the  lining  mechanism  for 
effecting  movement  of  the  form  is  controlled  automatically  by  the 
perforations  in  the  form  itself. 

1.060.940.  SYSTEM  OF  ELECTRIC-MOTOR  CONTROL:  J.  C. 
Reed,  Steelton,  Pa.  App.  filed  June  4,  1912.  Motor  with  series 
winding;  a  resistance  is  automatically  connected  in  parallel  with 
the  armature  when  armature  reaches  a  predetermined  speed. 

1.060.941.  SYSTEM  OF  ELECTRIC-MOTOR  CONTROL;  J.  C.  Reed, 
Steelton,  Pa.  App.  filed  Jan.  4,  1913.  Means  to  supply  current  to 
rotor  and  stator  in  series  and  means  dependent  upon  speed  of  rotor 
to  connect  automatically  the  rotor  and  ttator  in  parallel. 

1,060,953.  ADAPTER  FOR  ELECTRIC  LAMP  SOCKETS;  G.  I.  Gil- 
bert, Chicago,  111.  App.  filed  August  25,  1910.  Pull-operated 
switch  located  in  the  body  of  the  adapter. 

1,060,957.  APPARATUS  FOR  PRODUCING  ELECTRICAL  DIS- 
CHARGES; R.  Spaulding,  Chicago,  111.  App.  filed  June  27,  1910. 
Electrodes  form  independent  t  ran  verse  passages  through  which  pas- 
sages the  air  is  forced. 

1,060,978.  APPARATUS  FOR  IGNITING  MINERS'  SAFETY 
LAMPS;  E.  A  Hailwood,  Morley,  England.  App.  filed  Sept.  3,  1909. 
Generator  or  coil  chamber  to  receive  the  lamp;  the  outer  door  may 
be  closed  and  fastened  and  the  igniting  circuit  be  completed  only 
when  an  inner  circular  door  has  been  entirely  closed. 

1,060,989.  ELECTRIC  TERMINAL;  F.  W.  Lyle,  Lynn,  Mass.  App. 
filed  Oct.  30,  1911.  For  an  electrical  resistance  consisting  largely 
of  elemental  boron,  said  terminal  consisting  of  a  metal  of  the 
chromium   group   in   intimate   conducting   relation  to  the   resistance. 

1.060.991.  VARIABLE-RESISTANCE  ELECTRIC-LAMP  SWITCH; 
F.  C.  Mapes  and  W.  M.  Owen,  Chelsea,  Mich.  App.  filed  Aug.  21, 
1912.  A  spiral  switch  element  rotatable  within  a  groove  engages  the 
turns  of  a  coil  wrapped  about  the  insulating  body  and  overlying  the 
groove. 

1.060.992.  HEATER  FOR  AUTOMOBILE  RADIATORS;  L.  H.  Mayer, 
Johnston,  Pa.  App.  filed  July  29,  1912.  Heater  is  secured  direct 
to  the  front  of  the  radiator;  obliquely  disposed  ribs  conduct  heat 
from   the  electric  heating  element  to  the  radiator. 

1,061,016.  PROCESS  OF  MELTING  FERRO-ALLOYS  AND  KEEP- 
ING THEM  IN  LIQUID  STATE;  W.  Schemmann  and  J.  Bronn, 
Rombach,  Germany.  App.  filed  Dec.  30,  1912.  Melts  alloys  by 
contact-resistance  heating  in  conjunction  with  ordinary  resistance 
heating,  using  a  voltage  drop  between  each  of  the  movable  block 
electrodes  and  the  bath  of  molten  material  which  is  less  than  30 
volts. 

1,061,055.     CONTROLLER  REGULATOR;  C.   P.   Ebersole,  Philadelphia, 

Pa.     App.  filed  Dec.   30,   1911.     Bolt  is  moved  by  cams  into  position 

for  engaging  stops  to  prevent  current  being  turned  on  too  rapidly 
and  to  permit  it  being  cut  off  quickly. 

1,061,089.  ELECTROLYTIC  SOLUTION  FOR  CLEANING  METAL- 
LIC ARTICLES;  A.  Levy,  Paris,  France.  App.  filed  Dec.  4,  1912. 
Prussiate   of   potash,   caustic   soda  and   chalk. 

1,061,170.  ELECTRIC  SOLDERING  IRON;  F.  M.  Giffen,  San  An- 
tonio, Tex.  App.  filed  July  17,  1912.  Has  a  receptacle  for  a  bar  of 
solder;  electric  heating  element  melts  forward  end  of  the  bar  and 
a  valve  controls  flow  of  the  melted  solder  out  through  an  opening 
in  the  end  of  the  copper-soldering  point. 

1.061.191.  ELECTRICAL  CONTROLLING  DEVICE;  H.  W.  Leonard, 
Bronxville,  N.  Y.  App.  filed  June  25,  1904.  Winding  in  a  perma- 
nently closed  circuit  subjected  to  currents  in  opposite  directions 
and  controlled  by  variation  in  emf  at  terminals  of  translating 
device  automatically  controls  rheostat  to  maintain  desired  constant 
emf     on   translating   device. 

1.061.192.  MEANS  FOR  CONTROLLING  ELECTROMOTIVE 
FORCE;  H.  W.  Leonard,  Bronxville,  N.  Y.  App.  filed  Dec.  23,  1905. 
Two  opposing  electric  motors  in  series  across  source  control  device 
for  varying  emf.  applied  to  a  translating  independently  of  change 
in  emf    of  the  source. 

1,061,195.  METERING  PANELBOARD;  A.  C.  McWilliams,  Chicago, 
111.  App.  filed  May  13,  1910.  Parallel  meter  bars,  a  circuit  bar,  a 
bushing  slidably  mounted  on  the  circuit  bar,  a  connector  for  the 
meter  bars  and  a  fuse  plug  screening  into  the  bushing  for  connecting 
it  to  the  connector. 

1.061.225.  THERAPEUTIC  DEVICE  FOR  UTILIZING  RADIANT 
ENERGY;  S.  A.  Cunningham,  New  York,  N.  Y.  App.  filed  Nov. 
14,  1912.  Transparent  screen  supported  in  a  ventilated  reflector  is 
contacted  with  the  surface  to  be  treated  and  the  source  of  light  is 
surrounded  by  a  colored   medium  through   which  the  light   rays   pass. 

1.061.226.  SAFETY  FUSE;  A.  F.  Daum,  Pittsburgh,  Pa.  App.  filed 
July  7,  1911.  Ends  of  fuse  wire  are  clamped  between  the  heads  and 
caps  of  the  casing  and  at  the  same  time  the  terminals  are  clamped  to 
the  caps. 

1.061.227.  CARTRIDGE  FUSE;  A.  F.  Daum,  Pittsburgh,  Pa.  App. 
filed  Tan.  26,  1912.  Fuse  strips  extends  about  a  screw  stem  and  is 
clamped  to  the  head  of  the  cartridge. 

1.061.228.  CARTRIDGE  FUSE;  A.  F.  Daum,  Pittsburgh,  Pa.  App. 
filed  March  1,  1912.  Ends  of  fuse  strips  clamped  by  interior  movable 
washers   against   the   end   caps. 

1,061,238.     TELEPHONE    SIGNAL:    A.   U.    Gerber,    Chicago,   111.     App. 
•   filed     Feb.     19,     1912.       Switch-operating    means     is     locked     against 
movement  after  a  certain  limited  number  of  calls  is  registered. 

1,061,251.  COMMUTATOR;  J.  Burke,  Erie,  Pa.  App.  filed  Dec.  21, 
1906.  A  segment  having  an  inner  main  portion  containing  iron 
and  an  outer  part  of  copper  serving  as  the  trailing  part  of  the  seg- 
ment,  the  trailing  part   enveloping  the   inner   main   part. 
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I ;_■  1 1 , . t  iii"  ii<  Thai  thi  iperation  bel 

Electric  Vehicle  central     stations     and     electric     vehicle 

iiiaiin  facturei      during     thi 
years  is  bearing  fruit  in  the  accelerated  u  ly  the 

electric  truck  Inn  ,1  o  th<  electric  pleasure  vehicle  was 
fully  shown  at  the  convention  in  Boston  on  Ma\  20  and  21, 
as  reported  issue.     It  is  not  too  much  to 

claim   that   a   large  part  of  the  activity   now    found   in  the 

i     vehicle  industry  is  attributable  to  the  influeno 
erted  by  wide-awake  central   stations  in  making  known  to 
prospectn  e  \  ehicle  users  thi 

the  electrii  i  ir,  both  by  using  this  typi  of  vehicle  in  their 
own   service   and   in   giving    low    rati  hicli  battery 

charging,     It   is  indeed   unfortunate   that   this  highly   im- 
portant  branch  of  cent  ral    tatio 
at    the    forthcoming   convention   oi    the    National    I 
Light    Association,  the  program  of  which  contains  no  paper 
dealing  with  the  electric  vehicle,  thi  >i  the 

attitude  ol  central  ifation  toward  the  vehicle-battery 
charging  load,  admitted  to  be  of  the  most  highly  desirable 
character. 

Decreased  Mann-        The  annual    reports  of  the  t\\" 
facturing  Profits       electrical      manufacturing      companies 
show    that    in    so    far   as    the    sale    of 
electrical  apparatus  is  concerned  thi  ecured  dur- 

ing   [912    «as    larger    than    that    of    any    other    year    in    the 

11  1 1  eithei  company.     Nevertheless,  the  profits  from 

the  sales  sh.m   a  diminishing 

1T.1I  Electric  Company  attributes  to  increased  competi 

hut  in  what  particular  branch  the  compan)  doi 

Suffice  it  to  say  that  although  the  sales  hilled  by  this 

panj    in    1912  aggregated  $89,182,185,  the  profit    from   the 

sales  was  less  than  m  per  cent,  or  $8,107,993;  wheri 

ii»i".  when  the  sales  billed  wen    a  trifle  over  $71, 

the  profit   was  $8,343,956,  showing  that  although  the  sales 

increased  more  than  $18,000, -1  two  years,  the  profits 

decreased  approximately  2.5  per  cent.  In  the  ease  of  the 
Westinghouse  company,  the  ales  hilled  last  year  were 
$39,977,56  d  with  $38,1  in,;i-  two  j 

ously,    and    the    profits    wen-    $4,571,272    and 
respectivel) — an  increase  in  sales  ol  $1,858,253  and  a  .!>■ 
crease  in  profits  of  approximate!)    3.5  pei    cent      Both  of 

these   companies    do    such    a    large    pi  the    entire 

electrical  husiness  of  the  countt  <i  is  true  of  them 

is  necessaril)  true  of  the  industr)  as  a  whol<  New  devel 
opments  requiring  large  machiner)  in  winch  the  percentage 
oi  profit  might  b(  in:'.'  :;i  1  man) 

dining  the  past  few  years,  so  that  the  husiness  of  both  com- 
panies lias  been  confined  chiefly  to  the  manufacture  ol 
smaller  and  standard  machines,  apparatus  and  general  sup- 
plies.     There  is.  of  course,  competition  in  these  lines,  hut 


nion  that  tl. 

of  labor  and  supplii  •  rather  than  to  comp 
Moreover,  it  is  more  than  likely  that  in  future  I 

1  profit   will 
other  industries,  thi 
will   have   to  content    tl 
smaller  margins  of  profit. 


Preservation  <>f 

Silvered   Mirrors 


ratoi 

ipiires  regular  attention  in  the  routii 

article  on   p 

lion  of  min  .11  -     -  1 

erally    knowi  I    out:    namely,    that    t! 

power  of  t;i  ..!i  tin   back 

io  some  slight  depreciation  with  time. 

monly    known    and    much    resented   characl  .iver- 

cposed  to  air  on  tl 
tarnished  with  time,  hut  that  alter  tin-  ordinary  mirror  has 
been  carefully  cleaned  ..11   it-    j  :ld  be 

depreciation  in  the  coated  silver  surface  beneath  seems  an 
unreasonable  hardship.     It   would   be  if  ..now 

whether    this    1^    due    to    an    oxid.it- 

n  or  whether  the  rather  than  chem- 

ical.    The   varnishing   of    specula,   for   the  better  pre- 

el'te.'ti 
■\\  hite-\\  ;i\  If  Ol 

Lighting  called    "whit 

a   rather 
itself.    Such  lighting  has  been  in  thi 
the    initiative    of    thi  n    the    prin 

:    the    purpose 
obtaining  Mich  illumination  as  will  improve  their  bit- 
fins  simply  means  that  streets  tin;-  lighted  1'^    |  I 
prise  are  not  proper!)    lighted  by  the  municipality,     li 

supplement  the  public  I  :i  important 

ic   illumination   up   to  the   pee 
maximum  .  I 
evident  th  il 
has    not 

tie    further. 
upon    the    p 
columns,  t! 
tice  ai 
uniformity  011  th.  municipal  authorities.     There 

•  Lcil  assumj 
other  street,  and  all  the  lamps  which  the  city  h. 
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able  to  afford  are  distributed  with  a  wholly  indiscriminate 
and  moderately  impartial  hand  over  the  entire  territory  to 
be  lighted.  The  idea  of  uniformity,  too,  has  often  in  the 
past,  and  frequently  in  the  present,  led  to  the  adoption  of 
a  single  type  of  lamp,  generally  the  arc,  all  over  the  terri- 
tory to  be  lighted.  This  necessitates  spacing  altogether  too 
great  for  the  illuminants  used,  with  the  result  of  pro- 
ducing dark  holes  all  over  the  city,  to  be  relieved  only  by 
private  enterprise  when  suitable  lighting  becomes  necessary 
in  certain  sections. 

"White-way"  lighting  is  admittedly  expensive  and  is 
sometimes  carried  to  an  extent  which  would  not  ordinarily 
be  justified  in  lighting  at  public  expense.  Notwithstanding 
this,  it  is  certainly  true  that  in  many  places  the  merchants 
have  felt  themselves  driven  to  private  lighting  under  cir- 
cumstances that  plainly  demand  an  increase  of  public  effort 
as  well.  Municipal  authorities  certainly  owe  it  to  their 
mercantile  interests  to  provide  proper  illumination  on  busi- 
ness streets.  Aside  from  general  considerations,  the  mer- 
chants on  such  streets  are  important  taxpayers,  and  on 
their  activity  the  prosperity  of  the  municipality  as  a  whole 
largely  depends.  Fear  of  unwonted  expense  is  undoubtedly 
the  chief  reason  for  hesitancy  in  public  lighting  on  a 
brilliant  scale,  yet  a  few  simple  considerations,  if  followed 
out,  would  lead  to  a  great  betterment  of  present  conditions 
and  would  provide  good  lighting  without  greater  expense 
than  a  city  owes  its  important  streets. 

In  the  first  place,  it  is  neither  necessary  nor  desirable  to 
use  the  same  kind  of  lamps  all  over  a  city ;  both  the  spacing 
and  the  kind  of  illuminant  should  be  adjusted  to  the  re- 
quirements of  the  streets  to  be  lighted.  Secondly,  it  is  un- 
necessary and  sometimes  undesirable  to  operate  all  the 
lamps  all  the  time.  Many  business  streets  of  great  impor- 
tance from  the  traffic  standpoint  in  the  early  evening  are 
practically  deserted  a  few  hours  later  and  require  only 
adequate  lighting  for  police  purposes.  This  condition  is 
met  in  the  ordinary  "white-way"  lighting  by  the  extinguish- 
ment of  the  bright  lights  late  in  the  evening,  leaving  only 
the  municipal  system  in  operation.  There  is  not  the  slightest 
reason  why,  if  economy  is  necessary,  the  public  lighting 
suited  to  a  busy  street  should  not  be  reduced  by  using,  say, 
only  one-half  of  the  lamps  after  midnight,  when  business  is 
over  and  pedestrians  few. 

In  many  of  the  Continental  cities  the  half-light  half-night 
illumination  scheme  is  now  in  use  with  highly  satisfac- 
tory results.  Indeed,  frequently  arc  and  incandescent 
lamps  are  installed  on  the  same  pole,  the  former  for  use 
during  the  period  of  bright  illumination,  the  latter  for  the 
ordinary  illumination  of  the  deserted  street.  Efforts  to 
economize  in  this  country  have  usually  been  in  the  direc- 
tion of  the  so-called  moonlight  schedule,  which  is  neither 
one  thing  nor  another,  and  is  frequently  inadequate.  It 
would  seem  that  the  ultimate  solution  of  the  problem  of 
good  lighting  would  be  to  throw  upon  the  municipality  the 
whole  burden  of  suitable  lighting  of  the  streets  for  the 
purposes  of  their  use,  and  that  even  now  under  ordinary 
circumstances  the  city  and  merchants  should  join  hands  for 
proper  illumination,  instead  of  leaving  the  whole  burden,  as 
is  too  often  the  case  at  present,  on  enterprising  merchants 
or  civic  organizations. 


The  Theoretical  Basis  of  the  Multiple-Rate  System 

The  basis  of  rates  for  supplying  electrical  energy  to  con- 
sumers in  electric  service  systems  is  of  great  practical  im- 
portance to  the  corporation  producing  the  energy,  to  the 
consumers  utilizing  it  and  to  the  whole  community  in  which 
the  service  is  rendered.  If  the  rate  is  unfair  in  the  direc- 
tion of  insufficiency  the  corporation  is  the  first  to  suffer, 
but  ultimately  all  parties  suffer,  because  the  community 
which  has  saved  the  capital  invested  in  the  plant  cannot 
receive  adequate  compensation  for  this  service.  The  plant 
languishes  and  renders  inadequate  service.  The  ill  effects 
are  shared  by  the  public  at  large.  If  the  rate  is  unfair  in 
the  direction  of  excess  the  consumers  are  the  first  to  suffer, 
but  ultimately  all  parties  suffer  by  reason  of  non-expansion 
and  discontent.  Only  when  the  rates  are  fair  to  all  parties 
can  all  parties  share  in  the  benefits  of  the  industry.  A  rate 
may  be  admitted  to  be  substantially  fair  and  yet  be  open 
to  other  objections.  It  may  be  unnecessarily  complicated, 
it  may  be  crude  and  unscientific,  or  it  may  be  open  to  am- 
biguity and  dispute.  An  ideal  rate  would  be  fair  to  all 
parties,  easy  to  understand  and  to  reckon,  rationally  and 
logically  constructed,  and  reasonably  free  from  misunder- 
standing. 

In  the  earliest  days  of  electric  public  service  many  con- 
tracts were  made  on  a  monthly  rate  per  lamp  installed,  and 
no  meters  were  used.  This  method  of  establishing  rates 
has  generally  met  with  disfavor.  It  encourages  extrava- 
gance and  tends  to  tax  the  more  thrifty  consumers  for  the 
carelessness  of  the  less  thrifty.  The  next  step  was  to  intro- 
duce the  electric  meter  and  to  make  a  constant  rate  of  so 
much  per  kilowatt-hour  consumed.  This  was  a  simple 
arrangement,  but  it  was  unfair  to  large  users  as  well  as  to 
off-peak  users.  The  next  step  was  a  multiple  rate  effected 
by  a  discount,  or  series  of  increasing  discounts,  on  extended 
consumption.  Another  step  in  the  direction  of  equity  was 
the  constant  charge,  or  the  minimum  monthly  bill.  Yet 
another  step  was  the  introduction  of  the  maximum-demand 
meter  in  addition  to  the  total-energy  meter. 

It  is  well  recognized  that  a  rate  should  depend  both  on 
the  energy  consumption  and  on  the  maximum  demand,  since 
energy  produced  and  sold  during  peak  hours  costs  the  pro- 
ducer much  more  than  energy  sold  during  off-peak  hours. 
Opinions  differ,  however,  as  to  the  best  method  of  estab- 
lishing a  rate  with  respect  both  to  energy  and  maximum 
demand.  Various  ways  have  been  suggested  or  tried  for 
combining  these  two  measurable  quantities  into  the  rate 
for  direct-current  service.  In  alternating-current  service 
a  further  complexity  is  introduced  by  the  consumption  oi 
reactive  power. 

In  the  case  of  direct-current  service  Mr.  Hugo  E.  Eisen- 
menger  has  shown  that  the  monthly  bill  of  a  consumer  may 
always  be  referred  to  a  point  on  the  surface  of  a  three- 
dimensional  model,  consisting  of  a  truncated  rectangular 
prism,  resting  on  a  horizontal  rectangular  base,  the  generat- 
ing lines  of  which  may  be  taken  as  the  Y  and  Z  axes.  Dis- 
tances along  the  Y  axis  correspond  to  maximum  demand. 
Distances  along  the  Z  axis  correspond  to  the  monthly  con- 
sumption of  energy,  and  heights  above  the  basis,  or  along 
the  X  co-ordinate,  correspond  to  the  monthly  bill.  The 
shape  of  the  broken  or  truncated  upper  surface  of  the  prism 
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shows  at  a  glance,  in  :i  compn  hensive  manner,  how  the 
monthly  hill  depends  on  thi  died.     In  general, 

tin-  broken  surface  «ill  not  be  smooth  but  will  contain  a 
number  of  sharp  ridges  and  furrows,  which  mark  the  points 
at  which  a  discontinuity  or  di  ate.    It 

is  by  means  of  a  comparison  of  such  models,  properly  pre- 
pared to  represent  different  rati  ,  that  the  relative  1 
of  surli  rates  can  be  most  easily  apprehended.  Mr.  1 
menger's  article  in  this  number  is  a  plea  for  solid  rates  and 
an  inn  resting  interpretation  ol  rate  bills  expn  -sed  in  terms 
of  solid  geometry.  Propo  itions  which  are  by  no  means 
self  evident  when  discussing  the  mere  arithmetic  of  rates 
become   salient   w  hen   translated   into     oli<  In 

tlf  absence  of  three  dimensional  models,  perhaps  the 
next  best  presentation  of  bill  amounts  in  terms  of  Y  and 
/  would  be  in  two  dirncn  ions,  on  .1  chart  of  squared  paper, 
ruled  to  Y  and  Z,  with  contour  lines  in  \  marked  thereon 
in  another  color.  Some  of  the  advantages  of  Mr  1 
menger's  models  would,  howi    •  uch  charts. 


Progress  of  High-Tension  Cables 

A  paper  by  Dr.  Lichtenstein,  brief!}    n  n  the 

Digest  ibis  week,  gives  an  account  of  recent  advances  in 
the  manufacture  of  high-tension  cables  abroad,  and  in  par- 
ticular presents  some  details  of  recent  work  in  producing 
and  testing  cables  for  extremely  high  tension.  In  this 
country  practice  in  this  direction  is  limited  not  D)  the  skill 
of  the  manufacturer  but  by  the  demand,  since  we  consist- 
ently shun  the  use  of  high  tension  cables  whenever  it  cm 
be  avoided.  I>r.  Lichtenstein  declines  to  play  the  role  of 
a  prophet  in  saying  what  may  be  done  in  the  manufacture 
of  cables  for  extremely  high  pressures,  Me  doe--,  however. 
aft«1  noting  the  fact  that  lliieepha-e  cables  up  to  30.000 
\olt--  mill  single-phase  cables  up  to  60,000  i"h-  are  regu- 
larly iii  successful  use.  unhesitatingly  venture  the  opinion 
that  the  threi  pha  i    construction  can  be  comfortably  car- 

1  led    up   10   at    least    40,000   volts    and    the    single  phase    con 

struction  up  to  Xo.ooo  without  difficulty,  although  such 
cables  are  not  now  manufactured,  .mil  inferential^ 

a   very   strong    impression   that    much    high  even 

than  thesi    He  entirely  within  the  range  of  probability. 

The   Eleklrotechnische  Zeilschrifi  and   La  Revue 

have  both  published  recent  artich     on  some  success- 
ful   trials   of   vcrv    high-tension    underground    cable    in    t  ler- 

many,  at  Dessau  Bitterfeld.  ["he  cables  referred  to  are 
each  4.^  km  long  and  are  operated  at  an  effective  single- 
phase  pressure  of  60  kv  between  wires,  or  ,v>  kv  between 
the  conductor  and  grounded  sheath  of  each  cable.  The 
Frequency  is  low,  being  on]}    17  cycles  per  second 

slated  that  these  cables  have  been   in   Stead}    operation   since 

April.  1 1)  1 1 .  The}  are  of  the  lead-covered  Siemens- 
Schuckert  subterranean  typi  .  in  sidi   b}   side  conduits.  0.8  m 

below  the  ground  surface.  I  he  insulatoi  I-  impregnated 
paper,  ungraded,  and  [3  nun  111  radial  wall  thickness.  The 
nominal  gradient  of  potential  in  the  dielectric  is  thus 
30  [3      .'..;  k\    per   mm;   but    the  curvature   of  the   wall 

makes  the  actual   maximum  gradient  4..'  k\    per  uiin  at  the 

surface    of    the    conductor,      0  a     freipienc 

low    ,i->    \-    cycles    per    second    is    very    helpful    in    reducing 


the  charging  current  and  re;  rbed  by  the 

cable.     On  the  other  hand,  i: 
lighting  and    for   the   best  output  of   transforn 
comes  increasingly  evident  that,  whatever  success  c 
and   ha      I  tained   with    very    high   voltages   in    aerial 

lines  in  sparsely  settled  districts,  buried  cables  are  nee 
in   suburban    and    thickly   settled    district  trans- 

mission  is  then   limited   in   range   by  the  economic 
which  the-  cables  will  withstand. 

'I  he  tests  mad.  ]y   indicate 

that  the  art  of  insulation  ha 

three-phast    cabli     with    13-mm   insulation  be- 
wire  and  wire,  and   .-  cently 

d  at  220,000  volts  with  50  cycles  per  -■ 
minutes    without    a    puncture.      Th< 
held    for  a   minuti 

Its   without   puncture.     This 
nominally   for  use  at   30,000  volt-,   it    would  be    fair 
the  factor  of  safet}   at  about  si    ■■.    .■.!.  nly  all 

that  anybody  could   reasonably  ask.      I  be  ordinar} 

uirements  for  factor  of  safet)  in  thi    insulation 

d( t  exceed  three,    A  thorough  test  at  double  I 

voltage  gives      fairly  satisfactor)  trial  of  the  cable  for  all 
ordinar}    p  ■■  course,  the  vital  question  it 

sirilmii;    a    test    1-    to    try    out    the    cable    under    somewhere 
nearly    tin     maximum    voltage    to    which    it    is    hkclv     ■ 

:ed,   including   such   proper  allowani  nance 

as  th,    condit 
must    then  fore    admit    that    the    severit}  iiould 

depend  not  only  on  the  working  voltage  but  the  nan 
the  Service  lor  which  tin  e  emplo. ,  I. 

In   this   connection    1  >r.    Lichtenstein    re : 

till     direct-current     high  voltage     testing     equipment, 
which  is  practically  an  enormousl)   high  tension  commutator 
synchronized    with   the  current    stepped   up    from   its 
nected  if  this  appar 

to   obtain    direct    current    for   testing    up    I 
volts.      I'lu   ,,1,, ,,,  that 

i.ibly 
-   without   I  J  with   tin 

lable  charming-current  phenomi 

•  .  without   ■ 
I    its  limit,  to  test  the  it  able 

in  place  at   somewhere  near  -  it  is 

altogether  probable  that  ■ 
much    more    valuable    informal 
of  the  cabl<   than  the  ordinal 

cent  of  the   - 

apparatus  m\"lvcs  the  unknov 

duranci 

rent       That  the  latu  r  is  mucl  n  the 

former   is   well  known. 

sometimes  set  as  I 

-    truth.     There  i~  a  lial  the 

. .  rv   high  unidin 
■ 
vet    bi  1  ■ 
At   all 

clear  that  cal  |  the 

present 
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Activities  and  Events  in  the  Electrical  Field — 
Reports  of  Meetings— Commission  Findings,  Etc. 


N.  E.  L.  A.  Convention  Preparations 

Advance  registrations  for  the  annual  convention  of  the 
National  Electric  Light  Association  to  be  held  in  Medinah 
Temple,  Cass  and  Ohio  Streets,  Chicago,  June  2-6,  are  com- 
ing in  rapidly  and  a  very  large  attendance  is  assured.  Pres- 
ent indications  are  that  the  number  attending  the  conven- 
tion will  be  about  6000. 

Nearly  all  the  space  in  the  basement  of  the  Temple  has 
been  sold  to  Class  D  members  for  exhibits  of  electrical 
apparatus.  Original  and  beautiful  illuminating  effects  are 
planned  for  the  exhibit  hall.  The  Commercial  Section  will 
hold  its  meetings  in  a  large  tent  in  the  rear  of  the  Temple, 
and  this  will  be  handsomely  decorated  and  effectively 
illuminated.  The  tent  will  cover  a  ground  area  of  50  ft. 
by  80  ft.  and  will  provide  sittings  for  about  700  persons. 

Subject  to  change,  the  general  program  of  entertain- 
ments has  been  planned  by  the  local  convention  committee, 
of  which  Mr.  Samuel  Insull  is  chairman.  The  opening  of 
the  exhibition  will  take  place  at  8  p.m.  on  Monday,  June  2. 
There  will  be  a  reception  in  the  main  auditorium  of 
Medinah  Temple  followed  by  dancing.  On  Tuesday  after- 
noon, beginning  at  3  p.m.,  there  will  be  a  musicale  in  the 
ballroom  of  the  Blackstone  Hall,  at  Michigan  Avenue  and 
Hubbard  Place.  Grand-opera  artists  will  provide  the  sing- 
ing and  instrumental  music  on  this  occasion.  This  feature 
is  for  visiting  ladies  only.  A  vaudeville  entertainment  will 
be  provided  for  all  convention  visitors  on  Tuesday  evening 
in  the  main  auditorium  of  Medinah  Temple. 

For  Wednesday  afternoon  a  number  of  industrial  excur- 
sions are  planned.  One  will  be  to  the  Hawthorne  works  of 
the  Western  Electric  Company  and  another  to  the  North- 
west generating  station  of  the  Commonwealth  Edison  Com- 
pany. At  the  latter  place  there  are  extensive  recreation 
grounds,  and  one  of  the  features  of  the  convention  will  be 
a  baseball  game  between  the  "East"  and  the  "West"  on 
these  grounds  on  Wednesday  afternoon.  For  the  ladies' 
entertainment  on  Wednesday  afternoon  there  will  be  a 
matinee  party  at  the  Auditorium  Theater  to  witness  the 
pageant  entitled  "Darkness  and  Light."  In  connection  with 
this  the  ladies  will  be  given  an  opportunity  to  witness  the 
spectacle  and  exposition  in  the  Coliseum  known  as  "The 
World  in  Chicago." 

Other  optional  industrial  excursions  are  planned  for 
Wednesday  afternoon.  One  is  a  visit  to  the  Chicago  Drain- 
age Canal,  with  its  hydroelectric  development,  at  the  invi- 
tation of  the  Sanitary  District  of  Chicago.  Another  is  a 
trip  to  Gary,  Ind.,  to  inspect  the  great  steel  works  of  the 
Indiana  Steel  Company  with  their  interesting  gas-engine 
and  electrical  equipment.  A  third  available  trip  is  to  the 
Union  Stock  Yards,  and  still  another  is  to  "Underground 
Chicago,"  the  unique  network  of  tunnels  underlying  the 
central  portion  of  Chicago  and  provided  with  electrically 
operated  freight  tramways. 

For  visiting  ladies  only  there  is  provided  on  Thursday 
what  should  prove  to  be  a  very  enjoyable  outing.  Leaving 
the  Art  Institute  at  Michigan  Avenue  and  East  Adams 
Street  at  10:30  a.m.,  the  ladies  will  be  taken  for  a  50-mile 
automobile  trip.  The  party  will  proceed  through  Lincoln 
Park.  Sheridan  Road  and  the  beautiful  North  Shore 
suburbs  to  Highland  Park.  Here,  at  the  Moraine  Hotel,  a 
luncheon  will  be  served.     The  return  will  be  made  in  the 


same  manner  in  the  afternoon,  the  ladies  being  taken  by 
automobiles  to  their  respective  hotels,  which  will  be  reached 
about  5  :30  p.m. 

On  Thursday  evening  will  take  place  the  great  Jovian 
rejuvenation  in  the  ballroom  at  White  City,  a  large  amuse- 
ment park  at  East  Sixty-third  Street  and  South  Park 
Avenue.  A  joviation  will  follow  the  rejuvenation,  and  it  is 
expected  that  about  1500  Jovians  will  be  present. 


Pittsburgh  Convention  I.  E.  S. 

At  a  meeting  of  the  convention  committee  of  the  Illumi- 
nating Engineering  Society  held  in  Pittsburgh  on  May  16 
it  was  decided  to  hold  the  next  annual  convention  of  the 
society  in  that  city  during  the  week  beginning  Sept.  22. 
In  addition  to  the  regular  technical  sessions  there  will  be 
a  reception  and  dance  and  several  excursions  to  points  of 
interest  in  Pittsburgh.  Prof.  H.  S.  Hower,  of  the  Carnegie 
Technical  Schools,  is  chairman  of  the  Pittsburgh  Section, 
I.  E.  S.  The  chairman  of  the  local  committee  on  arrange- 
ments is  Mr.  W.  A.  Donkin,  of  the  Duquesne  Light  Com- 
pany; Mr.  J.  C.  McQuiston,  of  the  Westinghouse  Electric  & 
Manufacturing  Company,  is  chairman  of  the  publicity  com- 
mittee. The  president  of  the  society  is  Mr.  P.  S.  Millar, 
Electrical  Testing  Laboratories,  New  York,  and  the  secre- 
tary is  Mr.  Joseph  D.  Israel,  of  the  Philadelphia  Electric 
Company. 

National  Committee  on  Electrolysis 

The  joint  national  committee  on  electrolysis  will  meet  for 
the  first  time  at  the  headquarters  of  the  American  Institute 
of  Electrical  Engineers  in  the  Engineering  Societies  Build- 
ing, New  York,  on  Tuesday,  May  27,  at  3  p.m.  The  com- 
mittee will  consider  the  subject  of  electrolysis  broadly  and 
if  possible  agree  upon  some  basic  principles  or  method  of 
procedure  to  be  followed  in  the  case  of  electrolytic  dispute. 
The  American  Electric  Railway  Association,  the  American 
Railway  Engineering  Association,  the  National  Electric 
Light  Association,  the  American  Telephone  &  Telegraph 
Company  and  the  American  Institute  of  Electrical  Engi- 
neers have  each  appointed  three  representatives,  and  it  is 
expected  that  the  representatives  of  the  American  Water 
Works  Association,  the  Natural  Gas  Association  of  Amer- 
ica and  the  American  Gas  Institute  will  be  announced 
shortly.  It  is  the  purpose  to  organize  the  committee  at  the 
first  meeting  and  to  outline  some  definite  plan  of  action. 
The  delegates  appointed  by  each  of  the  national  bodies 
invited  to  participate  in  the  conference  are  as  follows: 
American  Electric  Railway  Association — Mr.  R.  P.  Stevens, 
Lehigh  Valley  Transit  Company,  Allentown,  Pa. ;  Prof.  A. 
S.  Richey,  Worcester  Polytechnic  Institute,  Worcester, 
Mass. :  Mr.  Calvert  Townley,  Westinghouse  Electric  & 
Manufacturing  Company,  New  York.  American  Railway 
Engineering  Association — Mr.  E.  B.  Katte,  New  York  Cen- 
tral &  Hudson  River  Railroad  Company,  New  York;  Mr. 
D.  J.  Brumley,  Illinois  Central  Railroad  Company,  Chicago, 
111.:  Mr.  W.  I.  Trench,  Baltimore  &  Ohio  Railroad  Com- 
pany, Baltimore,  Md.  National  Electric  Light  Associ- 
ation— Mr.  Philip  Torchio,  New  York  Edison  Company ; 
Mr.  L.  L.  Elden,  Edison  Electric  Illuminating  Company  of 
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Boston ;  Mr.  D.  W.  Ropi  pany, 

Chicago,  111.    American  Telephone  8    relegraph  <  ompany — 

Mr.  II.  S.  Warren,  Ami  rii  graph  Com- 

pany, New  York;  Mr.  F.  L.  Rhodes,  Ami  phone 

&  Telegraph  Company,  New  York,     \meri  ute  of 

Electrical  Engineers — Mr.  B.  J.  Arnold,  <  hicago,   III.;  Mr. 
F.    N.    Waterman,    New    York;    Mr.    Paul    Win 

Ma 


International  Engineering  Congress 
\  committee  on  management  oi  the  International 
neering  Congress,  which  will  be  held  in  coi 
Panama-Pacific  International  1  icpo  ition  al    San  Francisco 
in   1  * >  1 3 ,  has  been  appoi  Ments 

.mi  1     ecretarie     of  the   Eve  k  ieties 

under  the  auspices  of  whii  h  tl gn      1  1  to  be  conducted, 

together  with  eighteen    n  ident  in  San  Francisco. 

The  committee  has  selected  as  its  chairman   Pro!    W.   F. 
I  >  1 1 1 . 1 1 1 1 1 ,  of  the  American  S01  ineers, 

and    is   ii      iei  retary-tre: I 

American  Society  of  Civil  Engineei        H 

will   be    in    the    Foxcrofl    Building,    68    Pi  San 

l  ranci  co 

t  hairman  Durand  has  selected  mi 
finance,  publicity  and  local  affairs  illows; 

Papers  committee,  Mr.  A.   M.   Hunt,  American   Institute  of 
Electrical  E  nginei  rs,  chaii  man  tr,  W. 

G.   Dodd,  Society  of  Naval  ind  Marine 

neers,  chairman;  publicil  I  e,   Mr   \\ .    \.  1  attell, 

chairman,  and  local  affairs  committee,  Mr    I      \.  Benjamin, 
American  Institute  of  Mining   l  ngincers,  chairman. 


Kail  Convention  of  New  England  N.  E.  L.  A.  Section 
I  he  program  is  now  being  made  up  for  thi    fall  conven- 
tion "i  the  New  England  N.  I  .  1     \  Burlington, 

\  !.,    mi    Sept.    17,    [8   and    [O,   and    the    folli  have 

been  selected  E01  the  papers  I  1  ation 

"i    Allied  Electrical  Industries,"  "Problems ntral-Sta 

tion   Managers  in  Cities  of  Less    Mian  5 Inhabitants," 

"I  low     I 'resent     Models    of     Mectric     Heating    and    Cooking 

Appliances    \lii;ht    Be    Improved    to    tncri  1  •    the   I'se  of 
Electricity  in  the   Home,"   "Principles  Governing   Central 
Stations  in  Line  Extensions  and  Various  Rulings  <>t  1 
missi.ui->   Thereon,"   and   "The   Central    Station's     Attitude 

roward  Its  Customers."    Mr,  I     I     Wells,  Middlebury,  \  t 
lias  been  appointed  chairman  ol  th<  hotel  and  entertainment 
committee,   and    Mr.    E.   S     Mansfield,    Boston,    Ma 
chairman   of   the   publicity    and   transportation   committee, 
The  secretary  of  the  New    England  Section  1     Miss  0     V 

Bursiel,  1  \g   fremont  Strei  t,   Bo  ton,  Mass. 


N.  E.  L.  A.  Rate  Research 

l  In    rate   research   commit! the   National    Ele< 

Light  Association  has  printed  its  first  volume,  containing 
-l-M  pages,  with  index.  The  indi  \  is  probably  the  best 
bibliography  ol  rate  regulation  mi- 1 1n.1i1.u1  thai  is  pub- 
lished ami  should  be  verj  beneficial  in  preparing  briefs  and 
other  memoranda  upon  regulation  matters      I  tne  int 

Ulg    feature    of    this    publication    is    the    fact    that    it    is    not 

published  for  profit,  although  it  is  self-supporting.  It 
supplements  the  work  oi  technical  journals  by  calling  at- 
tention to  all  of  the  important  articles  which  such  papers 
publish  on  the  subject  of  rate  regulation.  It  is  pleasant  to 
l  that  this  publication  has  been  given  a  warm  wel- 
come, Mr  E,  W.  1  loyd  is  chairman  of  the  rate  research 
committee  and  Mr.  W.  I.  Norton,  120  West  Adams  Street. 
Chicago,  is  secretary  of  the  committee  and  editor  of  Rate 
Research. 


Change  in  Electrical   Development  Society  Program 
The  annual   meeting   of  th  For   Electrical   De- 

ment,    Inc.,   will   be  held  at    11   a.  m.  June  2,  at  the 
Hotel  Sherman,  '  I  on  May  31 

announced  b 


N.u  Officers  of  A.  I.  K.  K. 

The  annual  business  meeting  of  the  American  Institute 
of  Electrical  I  ngin<  1  rs  •••■  as 

merii  of  the 

hoard  for   the   ti 

1 1  ndered  and    mm  iui 
the  eli 

[r.  CO.  Mailloux;  vice-presidents.  Messrs.  II 
1 1.  Barm  -,    I.  A.  Light 

r,  Mr.  1 .    II    Hamilton. 


Electrification  of  Railroads 

At   tin    mi  1  ting  of  t 
Engineers  held  in   New   \  ork  on  May  20  two 
presented  on   railroad  1 

Mr.    11.    M.    II. I. art.   consultii 

'    with   the   pr 

electrification  using  direct  current  at 
Kahler,  .  lectrical  engim 
road,  followed  with  a  paper  treating  th. 
from  the  standpoint  of  alternating-current 

Mr.  Hobart's  paper  was  a  dissertation  on  thi 
of  the  direct-curn  ocomotive  loco- 

motive railway  operation.     It  is  pretty  general! 
that  for  dens,-  traffic  sections  electri 

lineal,  but  this  paper  wi  irther,  takii 

discussion  into  thi 
freight  service.     I  hat  there  is  r....m  for 

electric    and    steam    locomotive   m   tl 

uthor  t.i  developments  in  tin 
in  recent  years     It  was  asserted  that  under  pri 
tions   a    railroad    can    in    man 
chase    its   supply 
jacenl    central    stations    than    ' 

maintain  its  own  stations.     Moreover,  Mi    H  iban  1 

that,  since  this  Ii  >ad  » ill  tend  1 

load-factor,  the  em  m  that 

source  at  a  lower  figur 

stations  operated  by  the  railr 

kw    111 

at  present   for  this  pur: 

For  la 

ing  current  lower,  he  thought     II. 

v:  1  \  en  in  the  p  ii"  r  were  mad 

Such    a    system,    thi 

miles 
Volt    in 

parallt 

haul  si 
tor  thi 

tain  gi 

urged. 
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a  poorer  gradi  of  coal  can  be  economically  used  by  the 
central  station  than  by  the  steam  locomotive  and  that  this 
circumstance   favors  electric  operation. 

Trunk-Line  Electrification 

Mr.  Kahler  introduced  his  paper  with  the  statement  that 
il  had  as  far  as  possible  been  arranged  so  as  to  be  intelli- 
gible in  railway  men,  as  it  was  to  that  class  he  wished  par- 
ticularl)  to  appeal.  The  extremely  large  initial  investment 
necessary  for  the  electrification  of  steam  roads  has  been 
one  of  the  obstacles  in  the  path  of  a  general  movement  in 
that  direction.  Most  of  the  work  that  has  been  done  along 
that  line  so  far  has  been  due  to  the  fact  that  on  the  sections 
in  question  there  are  conditions  to  be  met  that  absolutely 
preclude  steam  operation.  Nevertheless,  observation  and 
comparison  of  these  electrically  operated  sections  with 
known  characteristics  of  steam  operation  have  revealed 
many  advantages  for  the  former  system.  Mr.  Kahler's 
paper  was  a  detailed  investigation  of  these  factors.  The 
effects  of  physical  (or  topographical)  characteristics  and 
class  of  locomotive  on  the  operating  expenses  were  first  dis- 
cussed, and  following  that  the  process  by  which  certain 
classes  of  passenger  and  freight  traffic  have  already  been 
largely  taken  from  the  steam  roads  by  electric  lines.  A 
proposed  railway  system  was  then  laid  out,  traffic  conditions 
and  physical  characteristics  were  indicated,  and  a  compari- 
son was  made  of  estimates  as  to  the  relative  equipment  and 
operating  costs  of  electric  and  steam  locomotive  haulage. 
Single-phase  operation  was  assumed,  energy  being  supplied 
from  parallel  60-cycle  and  15-cycle  transmission  lines  with 
frequency  changers  interposed.  The  comparison  was  made 
on  the  basis  of  the  standard  account  items  required  by  the 
Interstate  Commerce  Commission  and  was  supplemented  by 
numerous  tables  of  operating  costs.  Assuming  that  energy 
was  purchased  from  a  central  station  at  an  attractive  rate, 
the  summation  and  comparison  of  these  estimated  costs 
showed  that,  while  the  initial  expense  of  electrifying  the 
hypothetical  system  would  be  large,  the  annual  saving  over 
steam  operation  accomplished  thereby  would  be  from  9  to 
11  per  cent  of  the  necessary  investment.  Another  conclu- 
sion reached  was  that  by  reason  of  the  better  overload 
characteristics  of  the  electric  locomotives  they  can  be  oper- 
ated to  advantage  over  heavier  and  longer  grades  than  can 
steam  locomotives,  so  that  the  expense  of  grade  reduction 
can  be  eliminated.  Finally,  Mr.  Kahler  thought  that  by 
proper  co-operation  between  railroads  and  central  stations 
in  the  building  of  transmission  lines  along  railway  rights- 
of-way  mutual  advantages  would  accrue,  because  it  would 
allow  of  the  development  of  hydroelectric  sites  that  would 
not  be  otherwise  commercially  possible  and  would  at  the 
same  time  afford  a  ready  source  of  supply  when  the  time 
comes  that  electrification  is  necessary. 

Discussion 

In  opening  the  discussion  Mr.  Sprague  said  that  it  was  a 
significant  fact  that  two  investigators,  working  independ- 
ently and  advocating  different  systems  of  operation,  should 
arrive  at  practically  the  same  conclusions  as  to  the  economy 
of  electrification  of  steam  roads  and  under  conditions 
hitherto  held  to  prohibit  economical  electric  operation.  He 
thought  it  also  worthy  of  note  that  both  papers  advocated 
the  purchase,  rather  than  the  generation,  of  electrical  en- 
ergy. The  system  advocated  and  assumptions  made  in 
Mr.  Hobart's  paper  he  considered  the  safer  and  more 
practical,  and  in  his  opinion  the  operation  of  parallel  60- 
cycle  and  15-cycle  transmission  lines,  with  frequency  chang- 
ers interposed,  was  impracticable  and  would  introduce  suf- 
ficient extra  running  equipment  to  rob  the  single-phase 
ition  of  one  of  its  principal  claims,  that  of  simplicity. 
He  closed  by  saying  that  the  optimism  shown   in  the  two 

-  was  justified  by  his  own  observation  and  experience. 
Mr.  A.  11.  Armstrong,  of  the  General  Electric  Company, 

ssed  the  opinion  that  in  planning  the  electrification  of 


steam  roads  the  requirements  of  the  future  should  receive 
careful  consideration  and  the  system  installed  should  be 
able  to  expand  to  meet  the  future  demands.  He  admitted 
that  on  traffic  of  low  density  the  single-phase  alternating- 
current  operation  possesses  some  advantages,  but  thought 
that  for  heavy  or  medium  traffic  conditions  direct-current 
operation  is  essentially  better.  However,  he  said  that, 
whichever  system  is  adopted,  it  will  probably  have  little 
effect  on  the  type  of  motor  used,  since  the  development  of 
the  steel-container  mercury-arc  rectifier  has  advanced  to  a 
stage  where  it  is  capable  of  handling  heavy  loads.  By  in- 
stalling such  rectifiers,  either  directly  on  the  electric  loco- 
motives or  in  substations,  he  thought  that  at  an  early  date 
the  advantages  of  alternating-current  transmission  and  of 
direct-current  drive  can  be  combined  so  as  to  make  elec- 
trification still  more  attractive.  In  closing  he  said  that  the 
General  Electric  Company  had  recently  made  tests  on  a 
locomotive  using  a  1000-kw  mercury-arc  rectifier  with  very 
satisfactory  results.  Moreover,  the  2400-volt  system  pro- 
posed by  Mr.  Hobart  does  not  represent  the  practical  limit 
of  direct-current  operation,  because  5000  volts  has  been 
used  satisfactorily. 

Mr.  F.  E.  Wynne,  of  the  Westinghouse  Electric  &  Manu- 
facturing Company,  championed  Mr.  Kahler's  solution  of 
the  problem.  He  introduced  several  charts  showing  in 
graphic  form  the  results  obtained  in  the  second  paper,  and 
he  expressed  the  opinion  that  the  paper's  chief  value  lay 
in  the  fact  that  it  pointed  the  correct  way  to  attack  the  prob- 
lem of  comparing  costs  of  electric  versus  steam  operation. 
After  discussing  several  of  the  tables  in  Mr.  Kahler's 
paper  he  turned  to  the  question  of  direct-current  operation. 
Mr.  Hobart's  paper,  he  thought,  was  an  excellent  academic 
treatment  of  the  subject,  but  in  his  estimation  the  assump- 
tions made  in  it  were  not  in  line  with  actual  practice  in 
steam  or  electric  railway  operation.  In  particular,  he 
thought,  an  operating  voltage  of  2400  much  too  low  for 
handling  heavy  traffic  effectively. 

Mr.  W.  S.  Murray  expressed  the  opinion  that  future  im- 
provements in  steam-locomotive  operation  might  have  a 
large  bearing  on  the  subject  and  might  make  electrifica- 
tion seem  less  advisable  than  at  present.  He  thought  that 
the  limitations  of  steam  operation  had  not  yet  been  reached, 
and  that  oil-burning  or  automatic  stoking  might  be  devel- 
oped in  the  future  to  keep  pace  with  electric  locomotive 
progress. 


Boston  Edison  Service  Annuities 

Extending  a  carefully  planned  welfare  program  begun 
about  a  year  ago,  the  Edison  Electric  Illuminating  Com- 
pany of  Boston  placed  in  effect  on  May  1  a  system  of 
service  annuities  which  represents  an  advanced  method  of 
dealing  with  the  retirement  problem  and  insures  unusually 
liberal  compensation  to  employees  of  long  standing  and 
good  records.  The  plan  comprises  several  distinct  improve- 
ments over  any  known  pension  system  in  use  at  present  by 
a  public-service  corporation.  Retirement  under  the  provi- 
sions of  the  system  is  not  compulsory;  the  rates  of  payment 
are  exceptionally  high;  close  articulation  is  provided  with 
the  existing  system  of  disability  payments  in  the  company  ; 
no  maximum  limit  is  placed  on  the  amount  of  the  annuity  : 
the  payments  are  non-contributory  from  the  employee's 
standpoint,  and  death  benefits  are  protected.  Another 
notable  feature  is  the  inclusion  of  service  in  public-service 
corporations  acquired  by  the  company  in  figuring  the  dura- 
tion of  employment  upon  which  the  pension  is  based. 

With  the  establishment  of  the  company's  welfare  bureau 
in  loi-'.  three  important  provisions  were  put  in  force,  classi- 
fied as  industrial  accident  benefits,  sick  benefits  and  death 
benefits.  These  provisions  not  only  include  all  the  provi- 
sions formulated  under  the  Massachusetts  workingmen's 
compensation  act,  but  in  addition  provide  that  a  man  shall 
receive  sick  benefits  for  one-quarter  of  his  length  of  service. 
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Another    advantage    over    the    provisions    of    the    M 
chu  etl     act    is   that   the   company    goes    farther   than   the 
so-called   ten-dollar   maximum.     The   act   provides,   that   a 
in. in    hall  receive  one-half  his  weekly  wage  in  case  of  dis- 
ability,   not    to  exceed  $10  weekly.     The  company  does  not 
limit  itself  to  this,  but  applies   the  proportional   rates  of 
payment   directly   to  the   man's    full  salary,   regardless  of 
what  the  maximum  disability  payment  figures  out.     The 
new    pension    system    provides    for    three   classifications,   as 
follows:    (a)    Providing    for   the    retirement  of  male  em- 
ployees  at   sixty-fi  of   age,  with   fifteen   yeai 
continuous  service,  and   for  tl  en(  oi    femal 
ployees  ion   individual  re- 
quest or  at  the  discretion  ol   the 
the  plan,   (b)   the  retirement  ol   male  employei  1  oi   sixty 

nl   age  with  twent)   years'  service  and  ol 
ployees   of   tifty-livc   with    tWenl 

tired  .11    the  disci  etion   ol    thi    ci  nunittee ;    (c)    1  mpl 
completing  thirty   jreai      continuous  service,  irn 
age,  also  at  the  discretion  of  the  committ 
of  service  include   faithful   service   in  the   same   kind   ol    .1 
company  in  the  electrical  business  whose  business  ha     been 
acquired    hy   the   Edison    company,   or   specifically    in    thi 
electric-lighting  department  of  any  public   utility  operating 
in  the  public  streets  of  the  State,  which  has  been  add 
the  company's  system. 

The  amount   of  the  service   annuity   to  be   pi 
.hi  employee  retired  under  this  plan  1     1   per  cent  of  the 
average  annual  p.i>   of  that  employee  during  the  last  ten 

"i    activi    service  multiplied   b 
of  service,  provided,  however,  that  m  nnuity  shall 

be  less  than  $300  per  year.  All  service  annuities  are  pay- 
able monthly  and  are  not  assignable.     In  case  an  attempt  is 

to   assign   an   annuity,  or  if   11    is   attached,  or   ii   the 

annuitant  becomes  bankrupt  or  insolvent,  the  right  to  the 
annuit)   ceases,  and  the  annuity  m  suspended 

or  withdrawn,  or  paid  to  the  annuitant  or  his  dependents, 
all  at  the  discretion  of  the  committee  in  chargi      '  1 
pax    is  excluded  iii  determining  thi  mnual   pay. 

e  oi  absence  for  special  reasons  or  tb  ccount 

of  illness  dues  not  constitute  a  break  in  the  continuity  oi 
an   employee's   service,  but  if  such  three 

months,  the  excess  is  deducted  in  computing  the  length  oi 
service.     Service  annuities  continue   from  the  date   0 
tiremenl  to  thi   end  of  the  calendar  month  in  which  occurs 
tin    di  Cl  a   1    of  the  annuitant. 

The  plan  is  distinctive  in  that  no  employee  loses  the  ad 
vantage  of  the  death-benefit  provision  oi  the  welfai 
gram.  Ii  .m  employee  is  on  the  disability  payroll  at  the 
time  he  becomes  eligible  to  .1  service  annuity,  he  ma) 
theless  be  retired  upon  an  annuity  and  when  so  retired  is 
no  longei  entitled  to  the  benefits  of  the  disability  payroll. 
The  death  benefit  conditions,  howevei    providi    foi  I 

ineiii  tn  the  employee's  heirs  at  the  tint ins  01  hi  1 

nl  twenty  six  times  the  weekly  wage,  the  maximum 
ment  to  be  $500  and  the  minimum  nol  less  than  $100    With- 
out special   provision,   it  might  happen   th 

WOUld  die   just   at   the  tune  oi    p  n   the   regular  pax- 

roll  to  the  annuity  pension  class  or  within  a  short  time 
after  having  been  transferred,  and  thus  lus  i.tmih  would 
be  deprived  of  the  regular  death  benefit  allowance  I  his 
cannot    happen    under   the   provisions   oi    thi     Boston    Edison 

plan   because  m\\  differences  between  the  death  benefit  and 

the  amount   received   ill  pension   up  to  the  time  of  death  are- 
iu. ide   up   by   the   company.      \n   employee   who   has   been 
retired  with  a  service  annuity  will  continue  to  1 
long  .is  he  does  not,  in  the  judgment  of  the  committei 

in  any  business  winch  is  in  competition  with  the  corn- 
pan)  or  act  in  an  unfriendly  manner  toward  it.  or  become 
undeserving  through  misconduct  or  otherv 

At   present   there   are   over    [600   employees  on   the    Boston 

di  on    payroll,    and    at    least    twent)  five    employees    are 
eligible  for  retirement    il   once,   il    held  desirable,      \niong 


the  employees  are  men  whose  ages  range  from  sixty-five 
years  and  whose  terms  of  continuous 
service  range  from  eighteen  years  eight  months  to  thirty- 
two  years  one  month.  The  administration  of  the  plan  for 
retirement  with  service  annuities  is  in  charge  of  the  fol- 
lowing committee:  I'resident  Charles  L.  Edgar  and 
Baylies,  Thomas  K.  Cummins,  Frederick 
Mauley    Ives  and   Herbert   W. 


Terminal   Electrification  in  Chicago 
I  he  quest  trunk- 

line   railroad   terminals   in  I  i  iund   up   with   the 

cation  and  modernization  of  several  of  the 

terminals   of   the   twenty-six   railroads   that   enti 

Ct    is   under   consideration   by   the   railway 
terminals  commit-  luncil;  and,  for  perhaps 

the  first  time,  the  railroads  are  showing  a  willm. 

te    with    the    city    authorities.      At    a    meeting    of    the 
.11    May    17   Mr.   Robert   Kedtield,   a   lawyer,  ap- 
the   railroad  companies.     He   intro- 
duced  Mr.  A     I.   Earling,  president  of  1  Mil- 
t.   Paul  Railway  Company,  who  said  that  five 

inal    Street 
been  prepared  fur  a  large  and  handsome  station 
ipersede   this,   the     head  hou  1  n   the  block 

boundi  ith  Canal,  West  Jackson  and 

South  Clinton  Streets,  frontinj  Architect 

I  .  R.  Graham,  oi  D.  II.  Burnham  &  Company,  produced 
drawings  and  described  briefly  the  handsome  and  imposing 
structun  Apparently  th-  -  1  for 

ted    trains.      Mr.    Earling    said    that    the 
iarvis   Hunt   plan  real   railroad  terminal   111   Chi- 

ting  mi   the  terminal-loop  principle  are  entirely- 
impracticable. 

Mr.   Darius   Miller,   president   of  the   1  hicago,   llurlmgton 

tic)  Railroad  1  ompany,  another  road  using  the  Union 

on,  where  250  passenger  trams  are  handled  daily,  also 

tiion  that  the  Hunt  plans  are  impracticable. 

Mr.  J.  J.   I'tnncr.  of  Pittsburgh,  second  vi  • 

Pennsylvania  Lines  West  of  Pittsburgh,  declared  that 

ihe  proposal  of  thi 

terminals  on  Twelfth  Street  is  impracticable.    Ii 
that  the  railroad  traffic  oi  1  hi  union 

station  is  impracti  in  op- 

posing the  Hunt  plans,  ai  Mr.  Turner. 

Mr.  F.    I.  Delano,  president    in       ne  of  th     - 
the  Wabash   Railroad,  disagreed  with  the 

1  le   thinks   the    Hunt    plan   a    . 
the   study  of  the   subject,   alth  r   plan 

can   he  worked  out.      Mr.   Del  n  much  at: 

to    tin     1 

ugh    still    opi  Mr. 

Delano  gave  an  interesting  1 
conditions  in  I  hicag      where  then 

tinned    the    inten  hat    the    N< 

terminal  111   ' 
trains  than  all  th. 
gether.     He  show 

ile  to  bmld  tine  structui 
over  thi  by  the  railr- 

Mr.  A.  II    Smith,  oi 
eral  m 
interesting  contl 

not   committi 

will  hai  '   thin  the  n<  He 

would  not  pinion  on  tl 

Hunt   plan.     He  •  r  that  the  N  titral 

would  not 
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disadvantage  compared  with  the  other  railroads.  He  does 
not  think  it  practicable  to  house  the  New  York  Central  and 
Pennsylvania  lines  in  one  station  in  Chicago.  The  terminal 
electrification  in  New  York  was  brought  about  by  the  tunnel 
conditions  in  that  city.  It  is  practicable  but  very  expensive. 
The  electrification  question  is  up  everywhere,  but  the  rail- 
roads think  the  cost  is  very  heavy.  Steam  locomotives  are 
perfected  to  a  greater  degree  than  electric  locomotives,  for 
they  have  been  in  use  much  longer.  The  trouble  with  the 
electric  locomotive  is  to  make  it  capable  of  pulling  a  heavy 
load  at  high  speed,  although  the  railroads  do  not  ask  it  to  do 
anything  a  steam  locomotive  cannot  do.  However,  improve- 
ments are  being  made  constantly,  and  Mr.  Smith  thinks  the 
desired  electric  locomotive  will  be  available  before  long. 
But  while  these  experiments  are  going  on  somebody  must 
pay  the  expense  in  the  shape  of  overhead  charges.  In 
answer  to  a  question,  the  speaker  said  that  he  did  not  know 
of  any  practicable  means  of  hauling  heavy  railroad  trains 
save  steam  and  electricity. 

The  committee  adjourned  to  consider  the  subject  further 
at  its  next  meeting. 


Electric  Vehicle  Convention  at  Boston 

A  special  convention  of  central-station  men,  electric- 
vehicle  and  accessory  manufacturers  was  held  in  the  En- 
gineers' Club  auditorium,  Boston,  on  May  20  and  21  under 
the  auspices  of  the  New  England  Section  of  the  Electric 
Vehicle  Association  of  America  and  the  Electric  Motor 
Club  of  Boston,  about  100  persons  being  in  attendance,  in- 
cluding registrations  from  New  York,  Philadelphia  and 
points  in  the  Middle  West.  The  first  session  began  with  a 
paper  by  Mr.  Fred  M.  Kimball,  of  the  General  Electric 
Company,  on  "New  England  as  an  Electric-Vehicle 
Field." 

The  Electric  Vehicle  in  New  England 

Mr.  Kimball  reviewed  the  history  of  electric-vehicle  de- 
velopment in  New  England  and  emphasized  the  improve- 
ments in  the  last  few  years  leading  to  the  popularization  of 
both  pleasure  cars  and  trucks.  The  author  defined  the  pos- 
sibilities of  present  designs  and  showed  that  as  a  general 
proposition  a  given  number  of  commercial  electric  vehicles 
can  perform  fully  twice  the  service  that  an  equal  number 
of  horse-drawn  vehicles  of  equal  carrying  capacity  can 
perform  in  the  same  period  of  time,  while  the  cost  of 
operation  will  be  from  two-thirds  to  one-half  that  of  the 
horse-drawn  apparatus.  The  commercial  truck  occupies 
on  the  streets  not  over  half  the  space  of  a  horse-drawn 
truck  of  equal  capacity,  and  its  service  reliability  is  inde- 
pendent of  climatic  conditions.  Other  well-known  ad- 
vantages were  cited  and  the  author  pointed  out  the  attrac- 
tions of  the  New  England  highways  and  the  highly  de- 
veloped roadways  of  the  Boston  district  as  incentives 
toward  a  greater  electric-vehicle  development.  The  regis- 
tration of  electric  vehicles  in  Massachusetts  in  1913  is  thus 
far  30  per  cent  ahead  of  last  year's  record.  The  estimated 
present  income  of  central  stations  from  electric  vehicles 
is  about  $900,000  per  year,  figured  on  the  basis  of  4  cents 
per  kw-hr.  It  is  estimated  that  about  40,000  of  these  ma- 
chines will  be  in  service  by  the  end  of  the  year.  In  clos- 
ing, the  author  outlined  several  fields  peculiarly  adapted 
to  electric-vehicle  service,  including  the  delivery  of  milk 
and  ice  in  the  early  morning  hours  in  suburban  residential 
districts. 

Discussion 

Among  those  discussing  the  paper  were  Messrs.  Harvey 
Robinson,  New  York;  P.  E.  Whiting,  Boston;  F.  D.  Stid- 
ham,  Boston;  L.  A.  Tirrell,  Boston,  and  Colonel  E.  M.  W. 
Bailey,  Boston.  The  point  was  brought  out  that  10  per 
cent  is  a  liberal  allowance  for  replacements  in  connection 
with  electric  vehicles.  Rolling  country  was  shown  to  be  no 
disadvantage   in   maintaining  battery-driven   car   schedules. 


Criticisms  on  Electric  Vehicles 
Mr.  F.  R.  Davenport,  sales  manager  of  the  Narragansett 
Electric  Lighting  Company,  Providence,  R.  I.,  presented  a 
trenchant  paper  discussing  with  the  utmost  frankness  some 
oi  the  weak  points  in  electric-vehicle  salesmanship  and 
service  which  retard  the  logical  development  of  the  in- 
dustry. He  contended  that  the  time  has  arrived  for  a  re- 
duction in  the  prices  charged  for  electric  pleasure  cars  and 
urged  the  adoption  of  methods  of  marketing  and  distribu- 
tion along  the  lines  practised  by  the  largest  manufacturer 
ut  modern  low-priced  gasoline  automobiles,  who  is  building 
no  less  than  200,000  cars  this  year  and  securing  a  small 
unit  profit  on  each  with  a  correspondingly  large  total.  Mr. 
Davenport  said  that  it  should  be  possible  to  retail  a  good 
electric  pleasure  car  for  $1,250,  figuring  battery  cost  at 
$350  to  $400,  motors  at  $115  each,  and  using  assembled 
frames,  axles  and  bodies.  The  tendency  toward  increased 
prices  was  deprecated,  and  the  author  said  that  in  his  terri- 
tory people  will  not  invest  $2,250  for  a  runabout  which 
could  not  be  expected  to  go  over  75  miles  on  a  charge. 
There  are  many  people  who  would  like  to  own  an  electric 
runabout  for  city  service,  but  the 'present  high  first  cost  is 
a  serious  obstacle.  There  is  no  question  that  any  agent 
with  an  electric  roadster  selling  for  $1,250  could  sell  the 
car  without  any  form  of  catalog  and  any  central  station 
could  afford  to  buy  such  cars  and  use  them  for  purposes  for 
which  large  and  expensive  electric  roadsters  are  not 
adapted. 

Prices  charged  for  commercial  electric  vehicles  are  high, 
but  not  as  exorbitant  as  those  for  pleasure  cars.  A  great 
future  lies  ahead  of  the  commercial  car,  but  the  practice  of 
showing  what  can  be  done  with  a  demonstrating  car  is  a 
vital  necessity  and  one  which  remains  to  be  appreciated  in 
the  electric-truck  field  as  it  now  is  in  the  gasoline-car  in- 
dustry. The  author  affirmed  that  an  agent  who  is  covering 
the  entire  New  England  territory  should  at  least  own  a 
demonstrating  car  and  be  willing  to  do  the  customer's  work 
in  case  he  is  in  the  market  for  either  an  electric  or  a  gaso- 
line truck.  Many  electric-truck  salesmen  are  at  a  disad- 
vantage through  their  previous  familiarity  with  the  gasi  - 
line  machine.  Salesmen  should  be  better  posted  on  such 
matters  as  the  actual  weights  of  their  cars  complete  and 
the  mileage  which  can  be  handled  by  both  gasoline  and 
electric  delivery  wagons  including  stops. 

Regarding  the  question  of  service  after  purchase,  Mr. 
Davenport  made  several  telling  points  indicating  the  great 
importance  of  following  up  the  customer's  use  of  his  equip- 
ment and  seeing  to  it  that  he  secures  the  best  possible  re- 
sults. Insufficient  care  is  at  present  taken  to  provide  for 
inspection  of  individual  cars  at  regular  intervals.  The 
manufacturer  of  the  vehicle  should  be  more  willing  to  bear 
some  share  in  the  replacement  of  small  parts  proving  de- 
fective, rather  than  leave  this  burden  upon  the  central  sta- 
tion, which  often  secures  a  gross  income  of  only  $60  or  $70 
a  year  from  the  vehicle  owner,  compared  with  an  agent's 
profit  of  say  $500  on  the  sale  of  a  pleasure  car.  The 
customer  should  not  be  left  to  his  own  resources  after 
the  car  is  delivered  and  has  had  an  initial  charge  under  the 
direction  of  the  sales  representative.  A  number  of  actual 
cases  were  then  cited  where  the  central  station  was  called 
upon  to  do  more  than  its  fair  share  of  the  service  work, 
considering  the  moderate  revenue  involved.  In  one  of 
these  the  Narragansett  electric-vehicle  man  had  to  make 
ten  calls  while  supervising  the  installation  of  a  charging- 
set  which  was  sold  at  cost,  to  insist  on  the  use  of  distilled 
water  and  to  instruct  the  coachman  in  the  handling  of  a 
battery-testing  hydrometer.  In  another  a  leaky  cell  was 
removed  by  an  incompetent  man  owing  to  the  lack  of  any 
method  of  having  the  distant  agent  attend  to  the  problem 
or  advise  upon  it,  and  the  central-station  man  had  to  de- 
vote an  entire  morning  to  rectifying  matters.  The  car 
owner  had  never  received  the  signed  guarantee  that  should 
have    accompanied    the   battery.      In    another    instance    the 
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vehicle  representative  failed  to  inform  the  customei  ol 
th(  alue  and  uses  of  the  hydrometer,  syringe,  distilled 
water  and  a  thermometer  suitabh  for  use  in  such  a  battery 
when  being  charged.    The  author  in  ed  the 

need  of  closer  co-operation  between  thi    ba  •hide 

makers  and   the  central   station   and  '8  t0" 

gi  thi  r"  i"  adjust  more  equitabl  /  thi  • 

service  upon  which  the  largest  success  of  the  electric  vehicle 
depends. 

Mr.  Louis  E.  Burr,  president  of  the  Woods  M 
Vehicle  Company,  Chicago,  in  a  paper  on  the  proper  selling 
,,1  electrii  cai  ,  touched  upon  the  improved  conditions  re- 
garding  local  charging  facilities  now  being  inaugurated  in 
many  parts  of  the  country  and  set  forth  the  importance  oi 
the  use  of  electric  cars  bj  central  stations  in  carryin 
effe<  tive   selling   campaign        Lo  1  nergy   are 

vital.     Service  guaranty 

cases  tin   car  owner's  idi  main- 

tenance become  mixed  and  hi 

operate  his  car  at  no  cost       cept  I 

Electric     Automobile    Manuf; 

idei  ing  a  standard    -  follow  ing 

l  ree  in  pi  ction  monthl) 

aminatii f  the  wiring,  motor,  controll<  1  brakes 

and  battery  ;  free  oiling  1    clu  bearings  or 

gears  in   grease;   notifi  iwner  when    repairs  are 

undid.  Thi  service  will  in  no  way  eliminate  the  responsi- 
bility of  the  garage,  but  will  do  much  to  ii  ipera- 
tion  and  determine  the  limits  of  frei  repairs  and  adjust- 
ments. 

Mr.  Burr's  piper  concluded  with  a  discussion  of  the  need 
of  closet  co-operation  between  electric-vehicle  salesmen 
and  manufacturers,  leading  to  nunc  permanent  employ- 
mi  mi    md    ervici   of  greatt  1   loyalty. 

Advertising   i  h  i    I  1  :  icle 

Mr.  F.  Nelson  Carle,  advertising  ma  ral  Vehicle 

(  ompany,  Long  Island  City,  N.  1 .,  presented  R  pap<  1  ui 
thai  sound  design,  sane  speeds  and  other  fundamentals  ol 
long-lived   construction    1  eristic  of   the  eli 

truck  industry,  and  thai  sound  selling  raeth  triking 

feature  oi  its  work.     How  to  make  the  turn  ovei  and  how 
in  expand  at  the  same  timi    1-  the  problem  oi   the  n 
facturer  rather  than  what  shall  be  next  yen's  model.     The 
author  advocated  conservati  1  1  and  the  gradual 

e  tablishment  of  district  offices  and  selling  representatives 
as  the  growth  of  the  business  warrants.     He  favored  the 
wide   use   of   localized   electric-truck    advertising    in 
press  mediums.     The  local  advertising  must  b 
mad  and  traffic  conditions  and  the  stal 
truck  and  dclu  erj  contractoi ,     ["hi  cop) 

on  the  news  pages  was  recommended  and  the  valu< 
lective  trade  papei  advertising  empl 
w  as  gi\  en  to  the  Electric  Vi  hi 
magazine  advertising,  and  the  authoi   said  thai  centi 
tion  advertising  in  the  inten   1  ehicle  is  in- 

creasing yearly. 

1 ucli  importance,  Mr.  I  arle  said,  emu. it  be  attached 

to  understanding  local  conditions.    In  a  typical  case  a  well- 
planned  ad\  ertisin 
tion  of  the  copy  did  not  take  accounl  of  the   fact  that  70 

per  cent   of  the  local   deliveries  were   handled   l>\    tin. 

tractors.     The   advertiser   had   been   talking  to   merchants 
aliont  the  high  cost  of  horses  when  some  of  them  1. 

OW  lied  .1  hoi  s.    foi    fi\  '    '.  1  In  tins  woik  the  - 

of  the  central  station   is  ,<\   supreme   importance.      I   I 
truck  advertising  has  won  men  to  sec  that   the  machines  oi 
this  type  are  superior  in  theii      wn  field,  and  the  pi 

now    is  1,,  educate  the  public  1  e  of  the  field.     Im- 

press upon  the  prospective  buyer  the  importance  ti\  adapta- 
bility as  a  factoi    in  opei  -ting  efficiency  and 
simplicity    ol   consti  uction  1  tors  in  the 


labor  problem       [*he  ■  ectric-truck  advert:-  mud 

slinger  but  a  -isportation  machinery 

Mr.  E.  J.  W.   Proffitt,  of  thi    Proffitt-Lanhar  Advertising 
idence,  k.  L,  emphasized  the  need  ol 
ween  seller,  purchaser  and  advertising  man  in 
curing  of  ti'  Its  from  thi  hide. 

He  1  ommended  the  voluntary  expenditure  of  $;o.o<jo  within 
a    few    months    by    the    Electric    '  n    of 

America  in  a  publicity  campaign  and  voiced  the  improve- 
in   vehicle  construction  which  have  made  it  a  thor- 
lle  contended  that  as  the  gr^ 
population  and  financial  -nake  it  the 

field   for  maximum  electric-vehicle  application,  ap- 
propi  ia 

concentratin  ia!ly 

in  new  e.     The  electric-vehicle 

manufacturer   has   in   th  -   much  ad- 

lilder.    The 
hide  manuf; 

The    author    suggested    that    the    vehicle    manufacturer 
■ 
ing  the  latti  t  a  certain  sum  n  the 

territory,   say    fro 

the  car.    The  manufacturer  could  then  advertise  the  service 
arrangement   and   it  would   pi  selling 

r  the  centr 
to  push  the 
gain. 

The  pape:  Proffitt  w<  1 

by    Messrs.    William    !  .  •  .    X.    J.;    .'. 

nel    I      W.   M.    B  sbury, 

■  .     Bartlett,     Philadelphia;     II.     W.     Hillman, 
Island     C  ity.     N.     Y.;     Heir  in,     Buffalo. 

V  Y.:  Harve)   Robinson,  New  Nor 
I.  S.  1  odiiian.   Boston  ;  A.   I  •    Putnam, 

Marsh.    New    York,    and    W 
Mich. 

made   that   the   pli  ric    vehicle 

must   be  made  to  appeal  to  tl  that 

it  is  unneci 

car.    and    that    COncentr 

The  rich  man  is  the  natural  purch 
thousand-dollar    electric 

characteristics  of  the  electric  vehicl  -nand 

upon  the  station  were  emph.i 

-  chiefly  due  to  the  in  •  ce  which  ii    . 

and   to  the 
stations, 

ic-vehicle  ad  manufactun  1 

speak' 
to    111,  I 

pleasure  c  ion   in   local  territ 

In    a    lati 

II.   II.   Rice.   L   R.   V 

OUI    • 

\l  : 
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West  Virginia  Public  Utility  Act 

The  act  of  the  last  legislature  of  West  Virginia  creating 
a  public  service  commission  goes  into  effect  this  month,  and 
it  is  expected  that  the  Governor  will  announce  the  names 
of  the  commissioners  in  a  few  days.  There  are  to  be  four 
commissioners,  whose  term  of  service  will  be  eight  years, 
and  the  salary  attached  to  the  office  is  $6,000.  The  jurisdic- 
tion of  the  commission  extends  over  common  carriers,  rail- 
roads, street  railroads,  express  companies,  freight  lines,  car 
companies,  toll  bridges  and  ferries ;  telegraph  and  telephone 
companies  and  pipe-line  companies  for  the  transportation  of 
oil,  gas  or  water;  gas  companies,  electric-lighting  companies 
and  municipalities  furnishing  gas  or  electricity  for  lighting, 
heating  or  industrial  purposes;  hydroelectric  companies  for 
the  generation  and  transmission  of  electricity,  water  com- 
panies, and  all  persons,  associations,  corporations  and 
agencies  employed  or  engaged  in  any  of  the  businesses 
enumerated.  The  commission  will  also  perform  such  duties 
as  may  be  imposed  upon  it  by  law  in  connection  with  any 
workmen's  compensation  law  or  fund  which  may  be  estab- 
lished. It  is  empowered  to  change  any  intrastate  rate, 
charge  or  toll  which  is  unjust  or  unreasonable  and  may  pre- 
scribe such  rate,  charge  or  toll  as  would  be  just  or  reason- 
able and  change  or  prohibit  any  practice,  device  or  method 
of  service  in  order  to  prevent  discrimination;  provided  that 
it  shall  not  reduce  any  rate,  toll  or  charge  within  ten  years 
after  the  completion  of  the  railroad  or  plant  to  be  used  in 
the  public  service  below  a  point  which  would  prevent  such 
public  service  corporation  from  making  a  net  earning  of  8 
per  cent  on  the  cost  of  construction  and  equipment  of  such 
railroad  or  plant.  The  commission  is  to  collect  full  and 
complete  information  on  the  value  of  all  property  owned 
and  controlled  by  a  public  service  corporation  once  a  year, 
and  to  furnish  the  same  to  the  board  of  public  works  for 
use  in  assessing  taxes.  A  new  tax  is  laid  on  public-service 
corporations  in  the  shape  of  a  special  license  fee,  the  amount 
of  which  is  to  be  apportioned  to  the  value  of  the  corpo- 
ration's property,  and  the  tax  in  the  aggregate  must  produce 
a  revenue  of  $60,000  a  year,  which  is  appropriated  for  the 
support  of  the  commission.  The  orders  of  the  commission 
are  reviewable  by  the  Supreme  Court  of  Appeals. 


Going  Value  in  the  Buffalo   Rate  Cases 

In  the  recent  rate  cases  brought  by  the  city  of  Buffalo 
against  the  Cataract  Power  &  Conduit  Company  and  the 
Buffalo  General  Electric  Company  before  the  New  York 
Public  Service  Commission  for  the  Second  District,  the 
proper  method  of  arriving  at  going  value  or  going-concern 
value  was  discussed  at  length. 

The  Cataract  company  made  several  claims  for  going- 
concern  value,  according  to  the  differing  views  of  its  own 
experts.  These  claims  were  severally  as  follows  :,  $350,400, 
or  10  per  cent  of  reproduction  cost  of  physical  property; 
$996,000,  on  the  value  of  the  created  or  existing  income 
theory,  and  $300,000,  on  the  basis  of  0.75  cent  per  watt  of 
connected  load.  In  the  other  case  the  Buffalo  General 
Electric  Company  claimed  a  going-concern  value  amount- 
ing to  $1,200,000.  In  neither  of  the  cases  was  any  of  these 
claims  approved  or  conceded  by  the  commission,  for  the 
reason  that  under  any  of  the  admissible  theories  it  was 
found  that  the  stockholders  have  already  been  more  than 
amply  compensated  through  profits  and  dividends  hitherto 
paid  and  equities  in  the  properties  accumulated  out  of  sur- 
plus earnings. 

The  opinion  held  that  there  is  a  fundamental  distinction, 
upon  principle,  as  to  going-concern  value,  between  rate 
cases  and  appraisals  for  purchase  or  sale.  It  was  held  that 
going-concern  value  is  inherent  in  the  method  of  appraising 
a  plant  at  its  reproduction  cost,  for  such  a  value  could  not 
exist  without  reasonable  net  earnings  to  support  it;  in  the 


opposite  event  it  would  be  worth  much  less  than  the  repro- 
duction cost  and  in  the  extreme  case  of  no  earnings  would 
be  worth  no  more  than  the  scrap  value  realized  by  dis- 
mantling the  property.  The  earnings  themselves  were  held 
to  have  no  bearing  whatever  upon  going-concern  value  in 
a  rate  case,  since  the  earnings  are  directly  in  question  and 
their  amount  remains  to  be  fixed  by  the  decision  of  the 
regulating  board. 

Upon  applying  the  other  rules  sometimes  used  to  de- 
termine the  so-called  going  value,  such  as  early  losses,  cost 
of  building  up  the  business  to  a  basis  of  reasonable  profit, 
deferred  dividends,  etc.,  the  commission  found  that  the  cost 
of  attaching  business  had  been  charged  to  operating  ex- 
penses and  the  net  earnings  throughout  the  company's  ex- 
istence had  been  as  a  whole  so  large  as  more  than  to  offset 
any  claims  for  allowances  of  this  character.  The  opinion 
also  held  that  such  losses  do  not  in  any  case  constitute  a 
property  right  and  therefore  are  no  part  of  the  property 
value,  although  they  may  in  some  cases  form  the  basis  of 
claims  which  have  a  reasonable  foundation.  The  argu- 
ments given  in  the  opinion  are  supported  by  citations  from 
a  number  of  well-known  rate  cases'  decided  by  state  and 
federal  courts. 


Public  Service  Commission  News 

Wisconsin  Commission 

In  a  decision  recently  announced  the  Wisconsin  Railroad 
Commission  has  ordered  a  physical  connection  to  be  made 
between  the  toll  lines  of  the  Wisconsin  Telephone  Company 
and  the  La  Crosse  Telephone  Company  at  La  Crosse.  The 
matter  was  brought  before  the  commission  upon  petition  of 
certain  subscribers  of  the  La  Crosse  Telephone  Company 
who  alleged  that  public  convenience  required  the  physical 
connection  between  the  exchange  systems  of  each  company 
and  the  toll  lines  of  the  other.  The  case  has  attracted  con- 
siderable attention  among  telephone  men,  as  it  is  the  first 
contested  case  of  any  importance  to  come  before  the  com- 
mission under  the  recent  legislative  enactment  providing 
for  physical  connection  between  telephone  systems,  and  for 
the  further  reason  that  is  in  the  nature  of  a  test  case  for 
other  cities  in  the  State  where  similar  conditions  exist. 
There  are  two  competing  telephone  companies  operating  in 
the  city  of  La  Crosse — the  Wisconsin  Telephone  Company, 
a  branch  of  the  American  Telephone  &  Telegraph  system, 
and  the  La  Crosse  Telephone  Company,  the  latter  being 
owned  and  controlled  by  local  capital.  Because  it  is  a  local 
company  and  because  of  the  conditions  which  gave  rise  to 
its  installation  the  La  Crosse  Telephone  Company  has  en- 
joyed a  constantly  increasing  patronage  and  the  Bell  com- 
pany has  had  a  corresponding  decrease  in  number  of  sub- 
scribers. Although  the  local  company  has  more  than  twice 
the  number  of  subscribers,  its  toll  facilities  are  much  in- 
ferior to  those  of  the  Bell  system.  The  petition  for  a 
physical  connection  was  vigorously  contested  by  the  Wis- 
consin Telephone  Company  on  the  ground  that  its  local  ex- 
change would  be  deprived  of  its  patronage  and  that  irrep- 
arable injury  would  result  if  its  extensive  toll-line  facilities 
were  made  available  to  the  patrons  of  the  competing  com- 
pany. In  commenting  upon  the  respondent's  contention  that 
the  statute  transgresses  certain  constitutional  guarantees  of 
property  rights,  the  commission  considered  that  the  law  was 
framed  with  the  "view  of  protecting  the  utilities  in  the  en- 
joyment of  all  of  their  legal  rights  and  privileges,  while  at  the 
same  time  compelling  an  involuntary  enlargement  of  the 
use  of  their  facilities  when  necessary  and  required  for  pub- 
lic welfare."  In  connection  with  this  case  it  is  remembered 
that  at  the  time  the  physical  connection  bill  was  passed  by 
the  Legislature  another  law  was  enacted  which  had  for  its 
purpose  the  non-duplication  of  telephone  exchanges  in  cities 
and  incorporated  villages.  The  two  laws  represent  a  com- 
promise between  the  Bell  and  the  independent  interests. 


May  24,   1913 


ELECT  RICAL     WOR  LD 


1  he  commission,  after  a  careful  review  of  the  evidence, 
was  of  the  opinion  that  a  physical  connection  was  required ; 
that  no  irreparable  injury  will  result  to  either  party  as  the 
result  ol  Mich  connection,  and  that  physical  connection  will 
nol  result  in  any  substantial  detriment  to  the  servii 
either  utility.     Although  no  refi  made  to  rat 

was  held  that  a  subscriber  of  one  company  desiring  toll 
service  over  the  lines  of  the  othei  company  must  pay  in 
addition  to  the  rate  charged  the  patrons  of  the  latter  com- 
panj  1  rea  onable  compensation  for  the  additional  service. 
Neither  company  is  to  be  permitted  to  absorb  the  additional 
charge,  but  it  must  be  paid  by  the  patrons  of  either  com- 
pany.    Although  this  will  not  result  m  any  discrimination 

between  subscribers  of  thi     change,  it  will  result  in 

1   in  1  and  necessary  discrimination  between  th< 
of  the  competing  exchanges,      ["he  further  or- 

ihat  the  expense  of  making  such  physical 
and  the  subsequent  maintenance  be  apporti 
tween  the  two  exchanges.     Thirtj   days  I  en  in 

which  to  comply  with  the  order.     It  is  understood  tha 
Bell  company  will  carry  the  ca  1   to  thi    supreme  I  ourt. 

The  People's  Water,  Light  &  Power  <  ompany,  of  Mel- 
len,  has  been  authorized  to  issue  $35,000  of  stock  to  replai  1 

slock  which  was  issued  without  the  author  it)  of  the  com- 
mission. The  commission  is  in  receipt  ,i  .1  complaint  al- 
leging thai  the  Prairie  City   Electric  1  ompanj    refuses  to 

furnish  day  service  in  the  city  of   Prairie  du  Chien 

(   Al  ll-'OKM  \    t   o\i  \u      1 

The  Railroad  Commission  of  California  issued  a  supple- 
mental order  on  May  1  granting  authority  to  the  Oro  Elec 
trii  l  orporation  to  do  such  work  as  might  be  necessarj  to 
keep  alive  its  franchise  in  Stockton. 

New  York  Com  m 
1  in   Public  Service  Commission  for  the  First  District  was 
notified  that  Governor   Sulzer  had   vetoed  the  Silverstein 
bill  relating  to  the  change  of  motive  power  on  the  hoi 
lines  in  New  York  City  for  the  reason  th  ted  to 

the  provision  which  would  allow  companies  controlling 
horse-car  lines  to  issue  securities,  practically  without  limita- 
tion, for  the  purpose  of  providing  new  equipment.  I  he  bill 
provided  For  the  elimination  of  all  hoi  se  car  hues  in  thi 
on  and  after  Jan.  1,  19 1 4.  In  connection  with  this  bill 
inquiry  was  made  at  the  office  of  the  commission  as  to  the 
number  of  horse  car  Inns  now  operated  in  the  city  of  New 

York.  It  was  there  stated  that  when  the  commission  was 
Organized,  Julj  I,  1007.  there  were  m  Operation  sixteen 
horse  car  lines,  but  at   present  onl)    six  remain. 

The  application  of  the  Consolidated  Gas  Company  for 
authority  to  purchase   12,500  ed  stock  and 

[2,500  shares  ol  common  stock,  01  a  majorit)  thereof,  of 
the  New  York  &  Queens  l  lectric  I  ight  8  Powei  '  ompany, 
and  for  authority  to  acquire  6000  shares  of  the  capital 
slock,  or  a  majorit)'  thereof,  of  the  New  Ybrl 
(las  Company,  made  to  the  Publit  Service  I  ommission  for 
the  First  District  on  Jan.  [8,  ig  up  for  action  be- 

fore  the  commission.  No  final  action  was  taken,  but  from 
the  remarks  of  the  commissioners  it  was  indicated  that  the 
applications  would  be  granted  b;  a  majority  vote.  Cora 
missioner  Milo  R.  Mallbie.  to  whom  the  matter  had  been 
referred,  submitted  .in  opinion  in  which  he  recommended 
that    the   application    be    '.Mantel    ill    so    far    as    it    related    to 

the  acquisition  of  the  stock  of  the  gas  company  but  that  it 

be  denied  in  so  fat  as  it  rela.ted  to  the  stock  of  the  electric 
Company.  He  claimed  that  the  consolidation  of  gas  and 
electric  companies  would  tend  to  eliminate  competition  be- 
tween the  two  kinds  of  servici  Final  action  was  deferred 
on  account  of  the  adoption  of  an  amendment  directing 
counsel  to  the  commission  to  submit  a  clause  ior  the  final 
order  which  would  compel  th  to  pay  to  minority 

stockholders    the    highest    prici  Stock    already 

acquired,     fhis  amendment  w  as  adi 


Current  News  Notes 

hollow  lira   a   rate  war  between  the   I  ectric 

I  the  city  h  tment,  the  ligl 

rate  to  the  diffi  rent  chui 

per  kw-hr. 

* 

An  unusua 

at    Hickman,    K)   ,  Ice   & 

•   <  ouipau.      Recently  new  ice  installed  in 

the  factor. .  and  -.liable 

mpany  Mr.  1  I.  P  !nan" 

ager,  pi  them  to  the  municipality 

is,  for  thi   lack  of  which  the  town  had  sufl 
considerably  •ari" 

Tout    the   cil  !;    reminder 

of  the 
sible   foi    thi    good  of  the  community. 


\   remarkable  run 
hilly 

distance  of  g  n  four  hour-  and  fifty  t. 

or  at  an  avi  1  I  miles  an  hour.    The  rui 

made  the  vehicli  which 

consisted  of  fifty-four  Edison  "A-6"  cells  having  a  rated 

capacity  of  -'-'5  amp-hr.    The  battery  was  threi 
half  years  old  and  delivered  295  amp-hr.  on  the  run.    Upon 
arrival   at    Springfield   the   machine   was   able   without   addi- 
tional charging  or  l sting  to  continue  to  Hi  lyoke  and  re- 
turn, making  the  total  run    li-t-7  miles      The  machini 
driven  by   Mr.   P.   E.  Whiting 
makers  of  the  ve! 

* 

STOCK    I  n  m  i-    Servii  inasmuch    as    the 

Western   Union    ["elegraph  Company  contemplate 
tmuing  it-  sporting-news  and  stoi 

cagO    the   Stock    I  '  '    Now 

York    City,    1-   applying    for    a    franchise    •  milar 

service  in  Chicago,      ["his  companj   alread)   0|    1 
tickers    in     - 

leased  from  the  Western  Union  1  ompany.    In  its  applica- 
tion for  a  franchi  inder- 
ground  conduits  and  th-                          ■meet  with  buildr 
winch  the  sen  ici 

paj   thi    cil  innually   for  the  maximum  number 

-trunu-nts  installed  at  any  tin  The 

aldermen    think    this    c  trident    and    have 

taken   the   subject    undl  1     el'-  is«  merit. 
»      •      ♦ 

Recommeni 

of    a    contract    with    the    Saintar\ 

installing  [5,000  .^'.A:- 

equivalent  was  recommended  bj   th  »uncil 

finance  committi 

rge  sum  of  monej  and  there  is  a  question  whether  the 
cu\   can  fun  m  Hon  which  1 

a  me.  ■ 

itarj     District    h 

have 
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Underground  Structures  in  Chicago.  —  Alderman 
I  isher  has  introduced  in  the  City  Council  of  Chicago  a 
resolution  authorizing  the  Mayor  to  name  a  commission 
to  investigate  "underground  Chicago"  and  report  a  com- 
prehensive plan  for  caring  for  the  pipes,  wires,  conduits, 
tunnels  and  other  public  and  private  utilities  which  are 
operated  underneath  the  surface  of  the  streets. 

*  *     * 

Selection  of  Explosives. — Mr.  Clarence  Hall  and  Mr. 
Spencer  P.  Howell  are  the  authors  of  a  bulletin,  No.  48, 
issued  by  the  United  States  Department  of  the  Interior, 
Bureau  of  Mines,  referring  to  the  selection  of  explosives 
used  in  engineering  and  mining  operations.  The  bulletin 
deals  with  the  characteristic  features  of  the  principal  ex- 
plosives and  is  one  of  a  series  dealing  with  tests  of  explo- 
sives and  methods  of  reducing  the  risks  involved  in  their 
use  in  mining  work. 

*  *     * 

Electricity^  Part  in  West  Virginia's  Golden  Jubilee. 
— A  unique  ceremony  in  connection  with  the  celebration  of 
West  Virginia's  golden  jubilee  at  Wheeling,  June  15  to 
21,  will  be  the  commemorative  service  at  12  o'clock  on 
June  20.  the  State's  natal  day.  The  lines  of  all  the  trans- 
portation, telegraphic  and  telephone  corporations  will  be 
turned  over  to  the  State  at  that  hour.  These  wires  are  to 
be  connected  with  a  mammoth  receiving  board,  into  which 
the  President  of  the  United  States,  the  Governor  of  the 
State,  the  speakers  of  the  day,  the  poet  who  composed  the 
ode,  and  others  participating  in  the  program,  will  speak. 
Their  voices  will  be  carried  over  these  wires  to  every  city 
and  village  of  the  State,  where  similar  appliances  are  to 
be  installed  which  will  reproduce  the  entire  program. 

*  *     * 

Huge  Electric  Crane. — At  the  shipbuilding  yard  of 
Blohm  &  Voss  at  Hamburg,  Germany,  a  huge  crane  has 
been  erected  for  use  in  fitting  out  the  Vaterland,  sister  ship 
of  the  Impcrator.  It  has  a  lifting  capacity  of  250  tons.  The 
forward  arm  of  the  jib,  which  has  a  total  length  of  over 
315  ft.,  can  be  raised  to  a  height  of  330  ft.  above  water 
level.  There  are  two  independent  lifting  appliances,  a 
crab,  which  can  lift  250  tons  at  a  radius  of  113  ft.  or  no 
tons  at  175  ft.,  and  a  revolving  traveling  crane,  which  can 
run  the  entire  length  of  the  top  of  the  main  jib.  This 
auxiliary  crane  can  lift  10  tons  at  a  distance  of  240  ft.  from 
the  turning  center  of  the  main  crane,  an  area  of  practically 
182,920  sq.  ft.  being  served  by  it.  Only  two  men  are  re- 
quired for  controlling  the  crane,  which  is  driven  entireb 
by  electricity. 

Electrical  Exhibition  at  University  of  Michigan. — 
An  electrical  exhibit  was  given  by  the  students  and  faculty 
of  the  engineering  department  of  the  University  of  Michi- 
gan at  Ann  Arbor  on  May  15  and  16.  The  illumination  dis- 
play consisted  of  several  types  of  electric-arc  and  incan- 
descent lamps,  equipped  with  various  reflectors.  Compari- 
sons were  shown  between  the  light  distribution  of  direct 
and  indirect  fixtures  in  the  photometric  exhibit.  Through 
the  courtesy  of  the  Eastern  Michigan  Edison  Company,  a 
modern  electric  kitchen  was  equipped  with  improved  heat- 
ing and  cooking  utensils.  A  miniature  three-phase  electric 
locomotive  designed  by  Prof.  C.  L.  De  Muralt  and  built  by 
students  in  the  engineering  shops  operated  on  a  track  100  ft. 
long  near  the  engineering  building.  An  automobile  equipped 
with  an  electric  starter,  the  patents  on  which  are  held  by 
Prof.  Benjamin  F.  Bailey,  was  also  on  exhibition.  One 
of  the  features  of  the  exhibit  was  a  combined  miniature 
water-power  generating  station  and  irrigation  system  which 
was  constructed  under  the  supervision  of  Prof.  H.  W.  King. 
On  a  space  about  14  ft.  square  was  an  imitation  mountain 
with  streams  running  down  the  valleys,  the  water  from 
which  was  dammed  up  behind  masonry  structures  corre- 
sponding to  the   famous  Roosevelt   Dam.     The   water   was 


conveyed  through  a  miniature  generating  station  and  then 
allowed  to  spread  itself  over  the  plains  below,  through  irri- 
gation ditches.  Automatic  and  manual  telephone  systems 
and  telegraphic  instruments  for  communicating  messages 
with  and  without  wires  were  also  shown. 


SOCIETY  MEETINGS 

Meeting  of  Efficiency  Society. — The  next  monthly 
meeting  of  the  Efficiency  Society  will  be  held  on  Tuesday, 
May  27,  at  the  Aldint  Club,  200  Fifth  Avenue,  New  York. 
The  general  topic  will  be  "Office  Efficiency." 


Annual  Dinner  of  Colorado  Electric  Club. — The  an- 
nual dinner  of  the  Colorado  Electric  Club  was  held  on  May 
8  at  the  Albany  Hotel,  Denver,  Col.  Over  500  members, 
including  ladies  and  guests,  were  in  attendance,  and  Messrs. 
J.  Monroe  Markley,  of  the  Redpath  Lecture  Bureau,  and 
Willis  V.  Elliott,  district  attorney,  were  the  speakers. 


Electric  Vehicle  Association. — At  the  regular 
monthly  meeting  of  the  Electric  Vehicle  Association  to  be 
held  in  the  Engineering  Societies  Building,  New  York,  on 
May  27,  Mr.  H.  M.  Martin,  of  the  H.  C.  &  A.  I.  Piercy 
Contracting  Company,  will  present  a  paper  entitled  "The 
Ideal  Electric  Garage."  The  meeting  will  be  called  at 
8  p.m. 

*     *     * 

Demonstration  of  "Light  and  Art." — Mr.  M.  Luckiesh, 
of  the  Physical  Laboratories  of  the  National  Electric  Lamp 
Association,  Cleveland,  Ohio,  presented  his  "show,"  as  he 
calls  it,  entitled  "Light  and  Art,"  before  the  Chicago  Sec- 
tion of  the  Illuminating  Engineering  Society  on  May  14. 
The  chairman  of  the  society,  Mr.  F.  A.  Vaughn,  of  Mil- 
waukee, drew  an  analogy  between  art  and  music,  saying 
that  the  composer  of  music  depends  on  the  technique  and 
skill  of  the  player  to  secure  the  proper  effect  from  the 
music,  just  as  the  artist,  sculptor,  etc.,  depend  on  the  illu- 
minating engineer  for  the  proper  impression  being  con- 
veyed by  their  work.  Mr.  P.  S.  Millar,  of  New  York, 
president  of  the  society,  said  that  the  effects  produced  by 
Mr.  Luckiesh's  "show"  suggested  the  possibilities  in  the 
evolution  of  illumination. 


New  York  Companies  Section,  N.  E.  L.  A. — At  the 
meeting  of  the  New  York  Companies  Section  of  the  N.  E. 
L.  A.  Mr.  Arthur  Williams,  general  inspector  of  the  New 
York  Edison  Company,  spoke  on  "Welfare  Work."  Com- 
menting on  the  present  wave  of  social  unrest,  striking 
proofs  of  which  are  afforded  in  the  recent  disturbances  in 
Lynn,  Mass.,  and  Paterson,  N.  J.,  Mr.  Williams  explained 
that  the  solution  of  the  problem  caused  by  this  state  of 
mind  among  the  workers  was  the  making  of  partners  out 
of  them.  He  said  that  "about  twenty  years  ago  a  painter 
in  France  came  to  the  conclusion  that  it  was  eminently 
unfair  for  him  to  take  a  large  part  of  the  earnings  of  his 
twenty  employees  from  week  to  week.  No  matter  what 
wages  he  paid,  there  was  always  something  at  the  end  of 
each  week  that  these  men  left  with  him.  Thereupon  he 
conceived  the  brilliant  idea  of  taking  the  men  into  partner- 
ship with  him,  and  from  that  has  come  the  idea  of  profit- 
sharing  among  employees,  service  annuities  and  other  kin- 
dred plans."  Mr.  Williams  then  enumerated  some  of  the 
advantages  to  be  derived  from  membership  in  the  New 
York  Edison  Savings  and  Loan  Association,  which  is  con- 
ducted under  the  auspices  of  the  company  and  has  all  ex- 
penses paid  by  the  company  and  not  from  the  savings  of 
the  association.  Although  just  about  a  year  old,  the  associ- 
ation now  has  a  membership  of  about  900,  with  a  total 
surplus  of  about  $38,000  invested  in  mortgages. 
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Electrical  Equipment  of  Industrial  Plants 


Illumination,  motor  requirements  and  telephone-call 
system  of  the  Continental  Motor  Manufacturing 
Company,     Detroit,    Mich.      By    Harry    ('.    Spillman 


IN    designing    electrical    equipn  ies    little 

attention    is   given    to    future    growth,    :tn<l    vet 
ill-     o>\  ii'  1    finds    that    lli'     Eeei  jmall    and 

must   be    reinforced.     This   leads   to   other   complies 
and  a  little  later  the  wiring  is  in  such  1  tar 
must  he  employed  to  straighten   1    ittei     out,  ami  usually 
he  recommend  1  an  1  ntirel)   m  |]  ition.    All 

oi  these  matters  can  be  avoided  by  a  little  foresight  in  the 
original    layout.     The   rule-of-thumb   pi  n  not   be 

made    use   of    in    this    work    if  ry    results    are   de- 

sired; moreover,  when  an  Installation  is  carefull)  ta.ii 
tlii  1  ■  m  ed  In  he  no 
changes  and  alterations 
during  the  installation, 
as  mistakes  can  easily 
be  corrected  on  the 
drawing  board. 

A  great  amount  of 
thought  and  foresight 
was  exercised  in  the 
planning  of  the  new 
1  >et roil  plant  of  the 
<  ontinental  Motor 
Mum  1. M  luring  C  o  m- 
pany,  which  has  re 
suited  111  its  he  in ■• 
model     installation    and 

affording   an   excellent 

example    of    in  0  d  e  C  n 
electrical   work. 

Three-phase,  60-cycle 
current  at  220  volts  is 
used      for     motors     and 

1 10- volt,     single-phase 

current  is  used  for  the 

lighting,    The  low  volt 

age    was    adopted     in 

preference  to  .1  higher 

value    because    of    the 

fact  that  the  power  house  1-  located  in  a  central  position 

in  respect  to  the  factory  buildings  and  the  greatest   trans 

mission   distance,   taking   in   consideration    the    future   ex 

tensions  tti  the  buildings,  is  less  than  6oo   ft,     A  higher 

voltage  would  he  more  or  less  dangerous  tor  an  industrial 

plain,   and   there   would   he   .1    ■.•real    deal    more   trouble    from 
grounds. 

The  switchboard  at  the  p.  w<  1  house  has  separate  panels 
lor  lighting  ami  motor  service,  .ind  each  building  has  us 
separate  circuits  for  each  purpo  arrangement  has 

many  advantages,  .is  each  building  is  electrically  independent 
and  trouble  in  any  one  circuit  dors  not  affect  th.-  others. 
Tests  can  easily  he  made,  and  measurements  of  energ)  con 
Sumption  are  simplified  Small  pi  Ig  Switches  on  the  switch- 
hoard  connect  (he  power- factor  meter  and  indicating  watt- 
meter to  any  circuit  to  show  the  actual  load  condition  for 
any  building.  All  the  buildings  are  connected  to  the  power 
house  by  means  oi  a  large  tunnel,  one  side  of  which  is  used 
exclusively    for   the   electrical    fee  lei       each   circuit    being 

placed    in    a    -leel    conduit    which    protects    the    wires     from 

rough  usage  such  as  they  generally  receive  in  manufactur- 
ing plants. 


FIG.      I  —  ILLUMINATION     OVER     SPECIA1      GRINDING      \l\MII\ls 


for  the  entire  installation  is  double  braid 
with  20  per  cent  Para  and  was  I  irnishi  1  by  the  American 
Steel  &  Wire  t  lompan)  stalled 

there   was  a   heavy   flood   and  all   the  circuits  in  the   tunnel 
were  submerged  for  f.,ur  days.     \It,r  the  flood  receded  it 
wa-  discovered  that  tin-  steel  conduits  were  filled  with 
\ller  having  bei  n  I  an  fully  drained  the  .  :•  -ested 

rounds,  hut   not   a   singh  rouble 

connection. 
1  his  plan   i  ce  in  case  of  any  trouh 

||  i"   '  nnected  and  replaced  without  cutting 

the  cables,  making 
spliC'  ienng. 

circuit  for  motor 
service  in  the  machine 
shop    consi 

—cire.   mil   i 

e  cir- 

circuit-breaker.      From 

the     large     distribution 
a  bal- 

a  full  view  of  the  en- 
tire room.  This  board 
is  made  up 

esides 
imp    circuit- 
I 
double  -  throw.      three- 
.  itches    with 
the      handles      on      the 
front     of     the     b 
lach      motor     i- 

these 
switches     with      ., 
volt... 

'hat  a  hell  r  the  switch. 

from  a  distance  b)   the 

the    motor,    which    can 

accident.      I  his  scheme  allows  all  the  motors  in  the  machine 

shop   to   be    started   at    a 

control  of  the  motor-  under  one  man. 

fhe    group-drivi  in    the   machine 

shop,  each  department   having  us  independent   line  shl 
and  motors.      All  brand 
duit.  and  the  ent- 
itle  USl 

\  .-•  ■  is  run   from  tl 

to  each  of  the  remaining  hud  con- 

nected to  cabini  ts  «  hid  f  the 

buildings,  and  tl 

cabinets  to  the   I  ■    ma- 

chines.     II..  ,-  steel  and 

are  slate-lined;  the  panels  are  mow  and  have 

inclosi 

A-   a    rule,   the  I    the   proper 

mattei  rk,  which  results  in  using  motors  entirely 


1082 


ELECTRICAL     WORLD 


Vol.  6i,  No.  21 


too  large  for  the  requirements.  This  leads  to  more  or  less 
trouble  for  manufacturers  operating  their  own  power  plant 
and  using  polyphase  alternating  current.  The  greatest 
trouble  in  using  too  large  motors  is  poor  regulation  and  a 
low  power-factor,  which  reduces  the  efficiency  of  the  gen- 
erators and  causes  excessive  line  loss.  By  careful  planning 
the  motors  in  this  plant  were  selected  so  as  to  operate  be- 


conditions  are  known  and  a  smaller  or  larger  size  motor 
can  be  installed  as  needed  so  that  each  motor  may  be  cor- 
rectly loaded  as  nearly  as  possible. 

Much  thought  was  given  to  the  illumination  of  the  fac- 
tory so  that  each  department  would  have  sufficient  light  of 
the  right  kind.  Each  building  has  its  own  three-phase 
feeder,  supplying  energy  at  220  volts  to  the  building,  where 


FIG.   2 MOTOR  STANDS    IN    BUILDINGS   WITH    SAW-TOOTH    ROOFS 

tween  three-quarters  and  full-load  rating.  On  this  account 
the  power-factor  for  the  entire  plant  is  84  per  cent,  which 
is  unusually  good  for  an  industrial  establishment.  Investi- 
gations have  shown  that  in  most  industrial  plants  using 
induction  motors  the  power-factor  is  about  60  per  cent.  Use 
is  made  of  Wagner  motors  covered  by  a  guarantee  of  a 
continuous  overload  capacity  of  25  per  cent.  Small  motors 
are  controlled  by  a  special  switch  made  by  the  Detroit  Fuse 
Company,  and  the  large  ones  by  General  Electric  controllers 
with  adjustable  overload  relays  and  no  voltage  release, 
which  eliminates  fuses  at  the  motors.  All  the  motors  are 
mounted  on  a  suitable  platform,  supported  either  from  the 
concrete  columns  or  the  roof  trusses.     The  platforms  are 


FIG.   4 STARTING    SWITCHES    FOR    MACHINE-SHOP    MOTORS 

it  is  transformed  to  single-phase  and  110  volts  by  means 
of  balance  coils.  It  was  found  that  the  saving  in  first  cost 
over  220-volt  tungsten  lamps  would  more  than  pay  for 
the  balance  coils.  Moreover,  the  no-volt  lamp  is  more 
rugged  than  the  220-volt  unit. 

The  lighting  panels  are  for  no-220-volt,  three-wire  sin- 
gle-phase system  controlled  by  knife  switches  with  inclosed 
fuses.  •  The  cabinet  boxes  are  made  of  No.  10  gage  sheet 
metal  with  reinforced  corners  provided  with  a  3-in.  gutter. 
The  panels  are  made  of  0.5-in.  Monson  black  slate  with  the 
valleys  of  0.5-in.  slate  strips  properly  drilled  for  branch 
wires  and  slotted  for  the  main  feeders.  The  switches  ar? 
of  double-pole,   single-throw  type  with  30-amp   rating  and 


FIG.    3 SUB-ASSEMBLY    ROOM     LIGHTED    BY    TUNC 


;tf.n    LA Mf: 


made  in  one  piece  so  that  motors  can  be  lifted  off  and  the 
platforms  removed  from  the  metal  bracket,  which  allows 
the  motor  to  be  lowered.  In  case  a  motor  is  working  un- 
satisfactorily it  can  be  removed  and  a  new  one  installed  in 
less  than  fifteen  minutes.  In  order  to  make  quick  electrical 
connections  Dossert  joints  are  used  at  the  motors.  Careful 
tests  are  made  of  the  motors  every  month  so  that  the  load 
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FIG.   5 LATHE-ROOM   ILLUMINATION    BY  TUNGSTEN    LAMPS 

250-volt  spacing  and  provided  with  rubber  handles.  These 
cabinets  are  distributed  along  the  side  walls  of  the  buildings 
so  that  the  length  of  the  branch  circuits  do  not  exceed  100  ft. 
Three-quarter-inch  conduit  leads  from  these  cabinets,  each 
containing  three  double-braid  duplex  wires.  Condulets  are 
used  at  each  outlet  so  that  future  extensions  can  be  made 
in  any  direction  at  each  condulet.     The  conduit  is  fastened 
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at  6-ft.  intervals  in  the  concrete  ceilings  by  means  of  pipe 
straps  and  lead  anchors. 

One-hundred-watl  tungsten  lamps  with  enameled  steel 
n  Rector  with  a  green  1  terioi  an  ised  in  the  offices,  as- 
sembly room,  stock  room,  receiving  room  and  tool  room. 
These  rooms  have  [3-ft.  white  ceilings  with  which  a  tung- 
sten lamp  proves  most  satisfactory.    The  lamps  were    | 


The  machine-shop  roof  is  of  saw-tooth  construction  hav- 
ing the  columns  spaced  on  20-ft.  centers:  the  bottom  of  the 
roof  trusses  is  14  ft.  from  the  floor.  Cooper  Hewitt  lamps 
with  white  reflectors  are  used  in  this  room.  Each  lamp  con- 
sists of  a  50-in.  tube  placed  12  ft.  from  the  floor;  the 
spacing  is  40  ft.  It  is  20  ft.  between  each  row  of  lamps, 
which  are  staggered  with  reference  to  the  next  row. 


lie.    6 — ILLUMINATION    IN     MACHINE    SHOP 

on  10-ft.  centers  in  the  office  and  assembly  rooms  and  were 

suspended   9    It.    from    the   ceiling.      With    the    lamps   at    this 

spacing  operating  at  the  middle  voltage,  photometric  read- 
ings show  an  average  of  5.4  ft.-candles  al  the  working 
which  is  30  in.  from  the  floor.    The  illumination  is  vi  rj  uni- 
form and  varies  only  0.4  ft. -can. lie  throughou]  th<    1   1 

Special  attention  was  given  to  the  spacing  oi  the  lamps 
ni  the  tool  room  over  the  machines,  so  thai  the  opei 
would  have  strong  light  without  shadows.     This  plan 


FIG.    <S — ILLUMINATION     IN    GRINDING    DEPAKTMI 

arrangement     gives    6.3     ft.-candles    at    the    working    plane 
wjth  \g  watt  per  sq.   ft.  floor  area. 

I  he  entii  1   mach  ne  shop  is  operated  without  the  use  of  ex- 
tension cords       I  he  mercury-vapor  lamps  provide  an  ex- 
hlueprints.     These  lamps  have  been 
operating  for  nearlj  a  year,  and  not  a  single  tube  has  been 
iced. 

power    house    is    illuminated    with    Cooper    Hewitt 
lamps   with   red   reflectors,   which   give   nearly   white   light. 


7 — motor    I'l  A  1  FORMS 


n     COLUMNS 


been  carried  out  so  perfectly  that  the  operator  has  r  ft.- 
candles  at  the  working  plane,  and  the  workmen  in  tins  room 
have  not  requested  a  single  extension  cord  or  desired  to 
have  any  of  the  lamps  changed,     In  the  stock  room  use  is 

made  of  three  lamps  between  each  steel  bin,  each  lamp  be- 
ing controlled  by  a  pendent  switch.  In  the  remainder  of 
the  stock  room  the  lamps  are  spaced  on    10-ft.  centers. 


■ 

These    lamp!  from    the    roof    tr as 

from  the  floor,  th 

i  >«  ing  ■ 
tance  to  thi  I  c<l  in 

the  motor-tesi   1  10m  and  heat-treatment  building,     ^i 
electrod  '■  in  these  lamps,  as  the  yellow  light 

sesses  the  property  of  penetrating  the  smoke.     These  lamps 
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are  placed  on  20-ft.  centers  and  are  staggered  so  that  a 
fairly  uniform  distribution  of  light  is  obtained.  Extension 
plugs  are  also  installed  fur  the  inspection  of  motors.  Care- 
ful records  show  that  the  electrodes  in  these  lamps  burn  107 
hours  per  trim. 

The  entire  telephone  system  throughout  the  plant  is  con- 
nected to  the  Bell  system,  which  allows  every  telephone 
an  outside  connection.  The  telephone  system  passes 
through  the  private  branch  exchange  board,  which  is  under 
the  control  of  the  operator.  In  case  the  person  called  is 
not  at  his  desk  an  "auto-call"  system  in  charge  of  the  tele- 
phone operator  rings  a  signal  throughout  the  plant  and 
yards  until  this  person  answers  the  nearest  telephone. 
With  this  arrangement  it  is  possible  to  locate  a  person 
within  an  average  time  of  three  minutes.  Formerly  this 
work  was  done  by  a  messenger  boy  at  an  average  of  seven- 
teen minutes.  There  is  also  connected  to  the  same  call  sys- 
tem a  program  clock  which  rings  at  starting  and  quitting 
time.  This  auto-call  is  also  connected  to  the  telephone 
system  at  night  and  on  Sunday  to  notify  the  watchman  in 
case  of  a  telephone  call.  Thus  the  department  heads  can 
get  in  touch  with  the  factory  at  any  time. 


Silvered  Mirrors  and  Their  Preservation 

Bv  Dr.  Louis  Bell 

For  most  technical  laboratory  work  requiring  the  use  of 
reflecting  surfaces  one  is  fortunately  able  to  use  glass 
mirrors  silvered  on  the  back,  like  the  ordinary  commercial 
product,  and  hence  giving  very  little  trouble  from  deprecia- 
tion of  the  reflecting  power.  One  is  not  justified  in  assum- 
ing, however,  that  a  mirror  constant  once  determined  will 
remain  indefinitely  the  same,  and  changes  of  small  amount 
— an  amount  greater,  however,  than  is  to  be  accounted  for 
by  the  condition  of  the  outer  glass  surface  on  the  mirror 
front — are  quite  possible.  There  is  a  necessary  loss  by 
reflection  at  this  free  surface  of  the  order  of  magnitude  of 
4  or  5  per  cent,  an  amount  which  will  vary  materially  with 
the  thoroughness  of  the  cleaning  to  which  the  mirrors  are 
subjected  prior  to  use.  With  thorough  cleaning,  however, 
the  variation  at  the  front  surface  is  practically  negligible. 
Frequently  the  variation  at  the  rear  silvered  surface  is  also 
practically  negligible,  but  it  cannot  be  taken  for  granted 
that  it  will  remain  absolutely  uniform  through  months  or 
years  of  use.  In  a  very  thorough  investigation  of  reflecting 
powers  Chant1  found  a  variation  of  2.6  per  cent,  which  is 
too  large  to  be  accounted  for  simply  by  observational  errors, 
in  the  coefficient  of  a  mirror  silvered  on  the  back  after  three 
months.  Just  what  the  cause  of  such  a  change  may  be  is 
not  fully  determined.  It  may  be  due  to  deterioration  of  the 
film  by  reason  of  imperfect  cleaning  of  the  surface  on 
which  it  was  deposited,  or  possibly  it  may  be  the  effect  of 
lack  of  backing  or  improper  backing  of  the  film  causing  a 
change  in  its  reflecting  properties. 

For  certain  purposes,  however,  it  is  desirable  to  use  the 
actual  metallic  reflecting  surface  of  a  mirror  silvered  on 
the  front ;  for  instance,  in  some  reflecting  instruments  the 
added  sharpness  of  such  a  reflection  is  a  material  advantage 
and  in  experiments  in  radiation  the  absorption  of  the  glass 
when  a  mirror  is  silvered  on  the  back  is  highly  objection- 
able. Ordinary  plate  glass,  for  instance,  absorbs  most  of 
the  radiation  up  to  a  wave-length  of  about  320  {jljjl  and  also 
produces  some  strong  absorption  in  the  infra-red  part  of 
the  spectrum  where  the  silvered  film  itself  has  enormously 
high  reflecting  power. 

For  silvering  mirrors  a  considerable  number  of  processes 
have  been  tried,  a  very  good  resume  of  which  has  been 
given  by  Curtis3.  Any  of  these  can  be  made  in  careful 
hands  to  give  good  results,  the  two  most  popular  in  this 

^Astro-physical  Journal.   Vol.   XXI,   page   211. 
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country  being  those  of  Brashear  and  Lundin.  In  the 
writer's  judgment  the  success  of  any  of  the  methods  de- 
pends chiefly  upon  the  perfection  of  the  cleaning  of  the 
glass.  If  the  cleaning  is  done  with  extreme  care,  almost 
any  of  the  silvering  solutions  and  reducing  agents  will  give 
a  good  coating,  although  all  the  processes  are  sensitive  to 
temperature  in  ways  not  yet  clearly  understood.  For  most 
purposes  it  is  best  to  work  for  a  fairly  thick  coating  in 
order  that  the  surface  may  stand  polishing.  Thin  coats  of 
silver  transmit  a  very  material  amount  of  light,  which 
lowers  the  intensity  of  the  reflected  beam  ;  for  example,  one 
very  beautiful  coating  tested  by  the  writer,  a  coating  too 
thin  to  burnish,  showed  a  reflecting  power  of  only  73.8  per 
cent  from  the  silvered  face.  It  showed  a  transmitted  beam 
of  10.2  per  cent,  uncorrected  for  the  very  slight  reflection 
.it  the  free  glass  surface  after  the  beam  had  been  trans- 
mitted through  the  silver  coating.  The  color  of  the  film 
in  this  case  was  pale  violet  gray  when  the  film  was  held 
against  the  sky,  and  the  apparent  transparency  was  very 
striking.  To  stand  polishing,  the  films  should  be  thick 
enough  to  transmit  the  light  from  an' incandescent  filament 
only  very  faintly,  when  the  loss  by  transmission  becomes 
negligibly  small.  Unless  the  mirror  surface  is  highly  pol- 
ished there  is  an  unmistakable  loss  from  scattering,  the 
silver'  film  being  to  a  certain  extent  granular  in  surface. 
Polishing  seems  to  smear  down  the  soft  silver  surface  into 
metallic  luster  and  on  the  success  of  the  polishing  depends 
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REFLECTING    POWER    OF    A    SILVER    SURFACE 

the  ultimate  coefficient  of  reflection.  Polishing  is  usually 
done  with  a  very  soft  bit  of  leather  made  up  into  a  loose 
ball  over  cotton  and  touched  with  a  barely  perceptible 
amount  of  the  very  finest  rouge.  Fresh  silvered  surfaces 
thus  polished  may  have  reflection  coefficients  as  high  as 
94  or  95  per  cent  at  normal  incidence  in  the  visible  spec- 
trum, as  has  been  shown  by  Hagen  and  Rubens  and  also 
by  Chant.  It  is  extremely  difficult  to  get  so  perfect  a  polish 
as  to  give  such  results. 

Various  mirrors  tested  by  the  writer,  polished  by  various 
skilful  hands,  have  generally  shown  coefficients  of  from 
84  to  87  per  cent,  with  the  tungsten  lamp  as  the  light 
source.  Chant's  high  results  were  obtained  with  a  Hefner 
lamp,  which  from  the  predominance  of  the  reddish  rays 
would  necessarily  give  a  slightly  higher  reflecting  power. 
The  difference  due  to  this  cause  could,  however,  hardly 
exceed  1  per  cent,  so  that  it  is  clear  that  care  in  polishing 
is  a  very  essential  matter  if  a  high  coefficient  is  to  be  ob- 
■  .lined. 

Incidentally,  it  should  be  mentioned  that  in  a  particular 
region  of  the  ultra-violet,  between  the  wave-lengths  of  330 
and  300  jjl[a,  silver  is  a  uniquely  bad  reflector,  as  the  sub- 
joined curve  shows.  At  its  minimum  it  is  scarcely  as  good 
as  black  paper  would  be.  For  obtaining  a  surface  good  in 
reflecting  the  extreme  ultra-violet  one  does  better  to 
abandon  silver  and  use  either  a  silvered  mirror  nickel- 
plated  according  to  a  process  suggested  by  Wood3  or  a 
metallic  mirror  wholly  of,  or  surfaced  with,  nickel.    At  the 

'Aslrophysical  Journal,   December,    1911. 
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poini  where  silver  utterly  tails  nickel  has  a  coefficient  of 
about  45  per  cent.  Metallic  nickel  polishes  very  badly  in 
the  rolled  or  cast  state,  ind  a  better  surface  can  undoubt- 
edly be  obtained  by  an  ele  posit  on  metal  to 
which  is  subsequent!}  g  igh  a  polish 
When  fresh,  Mach's  alio  ;ivi  much  1  [her  co( 
bui  1  difficult  to  presi  1  deterioration.  Silvered 
mrfaces  deterioral  irdinary  laboratory  conditions 
with  exasperating  rapidity  and  may  in  a  lew  weeks  fall  in 
reflecting  power  by  20  or  30  per  cent  or  more.  1  he  fol- 
lowing test   hi,  nil.   madi    i>.   the  writer  is  a  case  in  point. 

\  certain  silvered  mirror  gave  initially  a  coefficient  oi 
.S4.5  per  cent.     After  fil  '  exposure — during  the 

first  month  being  merely  laid  awaj  unprotected  from  dust 
and  tin-  rest   oi  the  inn.    pla<  1    in  a   somewhat 

damp  and  dusty  cellar — the  coefficient  had   fallen  to 
per  cent  and  the  mirror  had  acquired  a    ;ol  1  tinge 

pi  >iy  considerable  intensity  In  prevent  this  deteriora- 
tion, often  even  more  rapid  and  destructive  than  that  Inn 
noted,  the  writer  lias  recentl}  sug- 

I   by    Perot4    for  coating   thi    silvet    surface   « ith   an 

extremely  thin  film  of  COllodi illodion  is  1 

able  in  amyl-acetate  solution,    nil  I  irery  similar 

character  arc  used  commercial!}  tor  the  preservation  ol 
tli'    polish  on  fine  s i I \ erw are. 

A   mirror  similar  to  thi      in  ioned,  which  initi 

ally  gave  a  coefficient  of  86.3  per  cent,  was  il led  with 

such  a  solution,  the  thin^  actually  used  being  one  part 
"Lastina"  lacquer,  extra  clear,  diluted  with  two  parts  ot 
the   "thinner"   provided  ith    it.      This 

leaves  faint  and  broad  color  interference  bands  due  to  the 
film,  probably  in  tins  case,  as  in  Perot's  experiments,  some- 
win  ire  nearly  1  wave-length  in  thickness,  \ftcr  the  film 
was  ,|ry,  which  consumed  only  an  hour  or  50,  the  mirror 
was  again  t>   ted    fot    reflect  nt,  and  the   value 

obtained  was  82.6,  so  that  the  actual  loss  of  lighl  due  to 

the  film   was  in  the  vicinity  of  only    I   pet    1  mirror 

was   1  hen    1    1" '  ;ed    all  mg  ide    its    mate    for    t>  ftei  n 
and  "'I  testing  at  the  end  of  the  period  showed  a  co<  ffi 
of  70. _>  per  cent  in  spite  oi  the  results  of  some  accidental 
handling.     It  exhibited  no  change  in  color,  the  film  being 

as    white    as    it    was     it    the    start        Some    experiments    were 

latet    tried  with  the  same  lacquer,  diluted  this  time  with 

six    limes    i|s    volume    of    "thinner."    on    one    of    the    large 

diagonal  flats  used  on  a  2  fl  reflector  at  the  Harvard 
Observatory,  and  the  series  of  tests  made  there  by  Mr.  E. 

S.   King   showed  that  there  was  110  perceptible  injury  to  the 

definition.     The  photographic  star  images  through  the  film 
were  apparent!}   as  sharp  as  without  it.     Finally  the  same 
process  w  as  applied  to  the  2-ft    parabolic    pqct     n 
The  definition  was  apparently  unimpaired,  and 
months  of  regular  service  thi  ilver  film  has  not 

changed  color  nor  lost  a  material  amount  of  its  brilliancy, 
while   an    unprotected    coating    usuall}    is   quite    unfit    for 

service   in   a  decidedly    shorter   time   than    ■ 
coating  is  easily  washed  off  with   the  "ihinner."   and  if  the 
film  underneath  has  deteriorated  thi  ason  why  it 

should  not  be  repolished  and  ■  iting  then  ap 

At   all  events,  the    I',  rol    ■■    ■  led  OUt   1'V  mean 

commercial    lacquer    seems    thoron  sful      It    is 

altogether  probable  that  the  same  process  applied  to  a 
mirror  of  Mach's  alloy  would  keep  in  condition 

fot  a  long  period,  ind  so  thin  a  him  would  produce  scarcely 
perceptible    absorption   except    in   the    region   approaching 

pond  which  the  m  mtions 

have  to  be  taken.  The  solution  is  applied  by  pouring  a 
liberal  quantity  quickly  upon  the  mirror  surface,  tilting  it 
about  to  make  sure  the  surface  is  fully  covered,  an. I  then 
tipping  the  minor  quickl}  in  edge  to  drain  and  dry.  The 
process  is  best   carried   OUl  irly   warm  and  dr\    room 

as  free  fron  ihle. 

\   I 


The  Theoretical  Basis  of  the  Multiple-Rate  System 

By    I  1  UGO    1'..     ElSEN  MENGEB 

I.     Variability  barge 

It  is  now  generally  recognized  that  a  sound  and  equitable 
system  of  rates   for  electric  t  onlj    take 

into  account  the  kilowatt-hout  I  by  the  customer 

but  also  the  capital  investment  which  the  customer  causes 
to  the  central  station.  This  latter  value  is  largely  deter- 
mined by  the  demand  of  the  customer  at  the  time  of  the 
central  -tan.;;  peak  load  I  which  is  called  hereafter  the 
customer's  >imull  I  since  it  is  impossible  to 

measure  the  individual  ■  >n  a 

commercially  practicabl.  y  the  customer's  maxi- 

mum demand  is  taken  instead,  regardless  of  the  time  when 
it  occurs,  the  assumption  being  that  for  a  certain  class  of 
customers  the  ratio  of  maxim-.  mand 

luring  peak  generally  does  not  vary  much  for  the  individual 
imer    from   the   average  g   ratio   for  that 

class. 

means    that    the    amount    .1    of    the    customer's    bill 
under  this   ->  item  of  rat  I  of  two  parts,  the 

•  11c,  )',  tie  demand  charge,  being  proportional  to  the 
customer's  demand  d,  and  the  second,  '/..  the  energy  charge, 
being  proportional  I  Ihus: 

a  =  Y  +  Z,  y      yd,  7,  =te 
a  ■■ 
where  31  is  the  demand  charge  per  kilowatt  of  maximum 
demand    (to  be   called   specific   demand  charge  hereafter) 
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and  a  is  the  etui.  r  kilowatt-.  fie  en- 

1   kilowatt  of  maximum 
demand   and    3   in   cents   per   kilowatt-hour. 

According  to  the  usual  stants 

that  would  he  correct  if  the  central  k  load  were 
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If  now  .1  certain  •'.   1 
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specific   deman  I  c 

fundament  •    first  that 

to  determn 
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the  specific  demand  charge  y'  thereon,  instead  of  basing  it 
on  the  absolute  maximum  demand.    In  the  new  case, 

a  =  y'r  +  ze  C2) 

That  part  y'r  of  the  total  bill  which  represents  the  demand 
charge  is  proportional  to  the  customer's  simultaneous  peak, 
and  if  the  specific  demand  charge  /  is  based  thereon,  it 
will    be    a   constant.      In    practice,   however,    as   explained 


Loadfactor 


FIG.     2 SPECIFIC     DEMAND    CHARGE     PLOTTED     AGAINST     LOAD- 
FACTOR 

above,  it  is  necessary  to  base  the  specific  demand  charge 
on  the  maximum  demand,  and  if  the  total  demand  charge 
shall  be  the  same  in  both  cases,  dy  =  ry',  where  y'  =  con- 
stant, or 


y  = 


(3) 


If  ABCD  (Fig.  1)  is  the  central  station's  load  curve 
and  abed  be  the  load  curve  of  an  individual  consumer, 
and  if,  further,  b'c'  be  assumed  as  the  duration  T  of  the 
central  station's  peak  load,  then  the  consumer's  simultaneous 
peak  r  is  given  by  the  height  of  the  rectangle  into  which 
the  area  b'b  c  c'  can  be  converted  over  the  basis  b'c  .  Then 
it  will  be  possible  to  write 

r=-^  (4) 

where  T  is  the  duration  of  the  central  station's  peak  load 
b'c"  in  hours  and  e0  is  the  area  b'b  c  c'  or  the  energy  con- 
sumed in  kilowatt-hours  by  the  customer  during  the 
period  T. 

Equation   (4)   can  be  written  in  the  following  form: 


-7xrf 


-     X       T 


of  cases,  in  a  large  maximum  demand  of  very  short  average 
daily  duration— probably  not  an  everyday  maximum  and 
perhaps  occurring  only  once  or  twice  a  month.  This  short 
peak  will  be  superposed  on  a  load  curve  more  or  less  of  the 
character  of  the  typical  load  curve  for  that  class  of  con- 
sumers ;  in  other  words,  the  customer  will  have  a  number 
of  lamps  which  are  infrequently  used,  but  which  increase 
the  maximum  demand  very  decidedly.  For  instance,  if  a 
residence  customer  uses  his  maximum  demand  an  average 
of  fifteen  minutes  daily,  it  seems  obvious  not  that  he  is 
really  using  his  full  installation  for  fifteen  minutes  day 
after  day,  but  rather  that  he  is  using  certain  lamps  in  his 
house  from  day  to  day  in  the  same  manner  as  other  resi- 
dence customers,  and  at  comparatively  infrequent  intervals 
uses  a  number  of  additional  lamps,  for  some  special  occa- 
sion, which  otherwise  never  are  in  use  simultaneously.  In 
other  cases  the  explanation  might  be  that  the  house  is  not 
constantly  occupied,  day  by  day.     In  both  cases,  however, 

it   would    seem    that   the   ratio   —    will    not   be    materially 
e 

changed  from  its  average  value  for 'that  class  of  business 
(residence)  and  may  for  a  rough  approximation  be  assumed 
constant  and  the  same  as  with  normal  load-factors  of  that 
class. 

On  the  other  hand,  an  abnormally  large  load-factor  is 
possible  only  by  long  hours  of  use.  Residence  loads,  which 
as  a  class  have  a  peak  later  than  the  central  station's  peak, 
are  likely  to  have  their  load-factors  increased,  not  by  addi- 
tional hours  of  use  during  the  central  station's  peak  load, 
but  almost  exclusively  by  additional  use  during  the  later 
hours  of  the  evening.  Such  classes  of  business,  on  the 
other  hand,  as  have  their  peaks  during  the  central  station's 
peak— such  as  offices,  stores,  etc. — can  improve  their  load- 
factors  eo  ipso  only  by  increased  off-peak  use.     Therefore 

e0 
the    ratio    —    will,    apparently,    decrease    with    increasing 
e 

load-factors,  if  the  load-factor  is  large. 

It   seems  evident,  therefore,  that   for  small   load-factors 

-    is    roughly   constant,   and   consequently    from    equation 
e 

(5)    the   specific   demand  charge  y  is  approximately  pro- 
portional to  the  load-factor,  whereas  with  large  load-fac- 


=  LXdX  —  X-y 

where  L  is  the  load-factor  expressed  as  equivalent  number 
of  hours'  use  of  the  maximum  demand  per  month  (or  per 
day,  according  to  the  period  over  which  e  is  taken)   and 


d  e   '"    T 

Substituting  this  in  equation    (3), 

y  =  L  —  Xy 


(5) 


where  -^  is  a  constant  for  a  given  central  station  with  a 

given  shape  of  load  curve. 

The  specific  demand  charge  y  will  therefore  be  not  con- 
stant but  directly  proportional  to  the  load-factor  L,  provided 

— -   does  not  change  with  changing  L.     It  is   easy  to  see. 
e 

however,  that—     does   change   with   changing  use   of   the 

e 
demand,  and  a  little  investigation  is  necessary  to  ascertain 
e0 


*»'5*    tanXsloadfacUrL 

FIG      ^—GEOMETRICAL    METHOD    OF    REPRESENTING    CHARGES    IN 
A  RATE   SCHEDULE 

tors  —  is  decreasing  as  the  load-factor  increases,  thereby 


how  the  ratio-^    is  likely  to  vary  under  such  conditions.  ^.^  ^  ^^  L_^  mofe  Qr  kss  constant>  and  there. 


If  the  load-factor  is  very  small — for  example,  thirty 
minutes'  use,  or  less,  per  day — it  is  hardly  likely  that  the 
whole  installation  is  in  use  but  a  few  minutes  per  day  and 
completely  idle  the  remainder  of  the  time.  The  reason  for 
the  small  load-factor  will  rather  be  found,  in  the  majority 


fore  y,  according  to  equation  (5),  does  not  change  mate- 
rially for  larger  load-factors.  If  the  specific  demand  charge 
v  is  plotted  against  the  load-factor,  the  result,  therefore, 
should  be  a  curve  somewhat  like  Fig.  2. 
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II.       I  in     Expression    oj     Variable    Specifk     Demand 

Charges  in   1 111.  Rate  Schedule 

The  problem  of  how  to  express  these  variable  specific 
demand  charges  in  a  rate  schedule  is  most  conveniently 
treated  graphically  along  the  lines  described  in  the  am 
article,  "Space  Representation  of  Central-Station  Rates,'' 
in  the  Electrical  World.  Nov.  4,  1911.  A  system  oT  recti- 
linear solid  co-ordinates  will  accordingly  he  chosen,  repre- 
senting the  customer's  maximum  demand  d  and  his  kilo- 
watt-hour consumption  c  as  horizontal  co  ordinates  and  the 
amount  of  his  bill  a  as  the  vertical  co-ordinal 

In  order  to  deal  with  more  general  conditions,  assume  a 
system  of  charges  of  which  the  above  is  only  a  special 
case,  namely,  the  three-charge  system,  which  charges  each 
customer,  besides  the  energy  and  demand  charges,  a  certain 
fixed  amount  x  equal  to  the  customer  or  connection  charge. 
Equation    ( 1 )    then  becomes 

a  =  x  +  yd  ( 1  a  J 

where  x  is  a  fixed  amount,  expre  sed  in  cent;   per  month. 

If  now  x,  y  and  c  arc  taken  as  constants,  the  geometrical 
representation  01  equation  (ia)  is  a  plane  in  space  in  the 
general  position  A  BCD  (Fig.  3)  The  distance  OA 
equals  the  customer  charge  x;  y  and  ;  are  given  b)  the 
tangents  of  the  angles  s  and  r  respectively.  The  proof  for 
this  is  given  in  the  above  article,  hut  for  those  not  familiar 
with  that  treatment,  it  may  be  briefly  pointed  out  here  that 
by  placing  in  equation  (ia)  first  d  and  then  e,  equal  to 
zero,  the  equations  of  the  traces  .U  and  AB  are  at  once 
obtained  and  these  equations,  a'  =  x  -f-  es  and  a"  =  x  -f-  dy, 
demonstrate  the  correctness  of  the  above  statements  about 
the  geometrical  representations  of  x,  y  and  s. 

Each  customer's  load  is  represented  bj    a   point  on  the 
bottom  plane   (Fig.  3),  for  instance  p.  where  Op?  is  the 
maximum  demand  and  p'p  is  the  kilowatt-hour  consump- 
tion.    The  load  factor  -.     is  proportional  i"  the  tangent 
a 

of  the  angle  BOM'. 

Let    it    now    be    assumed    that    smaller    specific    demand 
charges  are  wanted  for  smaller  load  factors,  and  vice  versa, 
as  already  developed.     If  all  customers  with  a  load  1 
below  a  certain  value,  tan   B'l  l).  are  charged  a 

constant  demand  charge  v,  tan  sv  and  if  for  larger  load- 
factors  the  demand  charge  is  increased  to  \  tan  s„  and 
furthermore,  if  the  customei  chargi    1  and  the  specific  kiln 


of  the  number  and  corresponding  decrease  in  the  size  of 
the  steps,  a  continuous  curved  surface,  of  conical  char- 
acter like  Fig.  6,  will  n  riginal  series  of  planes. 
The  nature  of  the  directrix  BB,  or  mn  of  this  surface 
depends  entirely  on  the  functional  relation  between  the 
specific  demand  charge  and  the  load-factor. 

Now  let  the  variable  specific  demand  charge  y  be  a  func 


in..   5 — GRAPHK    REPRESENTATION    "i    DEMAND  CHARGI    "-now 

ING    RF.SII    I    OF    INC  KIAM     IN     N 

Hon   /  oi  the  load-factor,  "i  whereas  the  cus- 

tomer and  kilowatt-houi  the  constants  xt  and  .". 

tively;  then 

o=xe  +  df(L)-{  (6) 

If  now,   for  instance,  y  =  /(/-)   be  chosen  proportional  to 
/..  or 

y  =  /(!)=*      1  (7) 

a  ft. Mows  that 

|    d     k      I 
or,  smce 

'    T- 

a  =  x0  +  (t  -t-  J  (8) 

1  in    variable  demand  charge   in  this  case  therefore  is 
simply  reduced  to  an  additional  kilowatt-hour  chargi 
total  bill  is  independent  of  either  mand. 

and  under  the  assumption  made  in  this  instance  it  follows 
that  a  demand  charge  can  In  •  barge 

and  vice  versa. 

For  example,  it  might  be  specified  in  a  rate  schedule  that 
a  kilowatt-hour  charge  of  S  cents  would  be  made  and  in 
addition  a  variable  demand  charge  equaling  (in  cents  per 
kilowatt  of  demand  per  month')  twice  the  load-factor  (in 
hours'  use  per  month);  this  would  simply  mean  a  Straight 

er  kw-hr.,  a  rified  from  ■ 

tion    (8)    when  .v..       C  er,    for    instance.   ! 

1    to-kw  demand  and    tooo  kw-hr.  of  consumpi 
have   a  urs'   monthly   use   and   I 

quentl)  itl      Hi'  bill 

would   thl 


REPRI  5ENTAT10K     I  HOW  I  Ni 
TOMERS'    BILLS 


1  ,.,  1  -    0 


watt  hoiu  charge  1  remain  constant  for  any  sue  of  the 
load-factor,  then  the  locus  oi  customers'  bills  under  all 
conditions  of  consumption,  demand  and  load-factor  is 
shown  in   Fig.  4  in  lic.iv>    outlines 

If  now,  instead  of  using  onl)  twi  teps  in  the  demand 
charge,  the  number  is  incr<  ised  ';"  n  iull  will  be  typified 
by  Fig.  5.  and  it  is  easj  b)   .1  continual  inc 


l'lii-    would  cents 

per  kw-hr. 

If  y  I  that 

then 

That  means 
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linear  function  of  the  load-factor,  and  if  the  other  two 
specific  charges  are  constants,  the  rate  can  be  reduced  to 
one  which  contains  only  constant  specific  charges,  or,  in 
other  words,  the  curved  surface  typified  in  Fig.  6  is  re- 
duced to  a  plane.  This  reveals  the  very  interesting  fact 
that  under  certain  assumptions  the  variation  in  one  of  the 
specific  charges  may  be  taken  care  of  by  a  change  of  one 
of  the  other  charges;  in  this  case,  for  instance,  the  varia- 
tion of  the  demand  charge  is  compensated  by  adding  a 
constant  amount  to  the  constant   energy  charge. 

In  order  to  establish  the  general  relation  between  the 
shape  of  the  curved  surface  and  the  function  /  (L),  inter- 
sect the  surface  with  a  plane  normal  to  the  axis  of  demand, 
at  unit  distance  from  the  origin,  for  example,  as  shown 
at  m'mii'n  in  Fig.  6.  The  equation  of  the  curve  of  inter- 
section mn  can  be  found  by  substituting  d  =  1  in  equa- 
tion  (6),  which  gives 

a  =  Xa  +  f(L)+eSo 

Now  L  =  — —  i £  L  is  expressed  in  hours'  use  of  the  niaxi- 


FIG.      6 SPHEROIDAL      SURFACE      GENERATED      BY      INCREASING 

NUMBER   AND   DECREASING   SIZE  OF  STEPS 

mum  demand  per  month,  and  when  d  =  1,  it  follows  that 
L  =  e  and  therefore 

_   a  =  x0  +  f(e)  +  es0  =  /  (e)  +  (x0  +  ezo) 
This   is  the   equation   of  the   directrix   mn   of   the   curved 
surface  in  Fig.  6,  lying  in  the  plane  d  =  1. 

Therefore,  if  the  function  /  (L)  showing  the  variation 
of  the  demand  charge  with  the  load-factor  is  known, 
the  directrix,  shown  in  Fig.  7,  can  easily  be  constructed 
by  adding  the  ordinates  of  the  straight  line  (x0-\-es0)  to 
the  ordinates  of  the  curve  /  (L).  If  y  =  /  (e)  =  /  (L) 
is  a  linear  function  of  c,  as  indicated  in  Fig.  7a,  then  the 
directrix  will  also  be  a  straight  line  and  the  curved  surface 
will  become  a  plane  (as  shown  above  in  another  manner). 

As  regards  the  expression  of  a  variable  demand  charge 
in  a  rate  schedule,  there  are  several  different  ways  of 
doing  this.  Assume,  for  example,  that  the  customer  charge 
is  constant,  or  x0  =  50  cents ;  that  the  specific  demand 
charge  is  variable  with  the  load-factor,  according  to  the 
curve  given  in  Fig.  9,  and  that  the  specific  energy  charge 
is  constant  at  2  cents  per  kw-hr. 

First  Method. — One  way  to  express  this  rate  would  be 

by   means   of    a    schedule    reading   somewhat    as    follows : 

Each  customer  will  be  charged  a  fixed  service  charge  of 

1  50  cents  per  month  ;  besides  this  a  demand  charge  will  be 


made  for  each  kilowatt  of  the  customer's  demand  as  per 
the  second  column  of  the  table,  and  a  running  charge  of 
2  cents  per  kw-hr.  consumed.  The  table  is  simply  a  resolu- 
tion of  the  curve  in  Fig.  9  into  a  table  for  the  use  of  the 
customer.  For  each  step  in  the  table  the  demand  charge 
represents  the  upper  limit  of  the  step. 

This  is  the  most  obvious  and  natural  way  to  express  the 


FIG.    7 DIRECTRIX    CONSTRUCTED,    DEMAND   CHARGE   AND   LOAD- 
FACTOR  BEING  KNOWN 

schedule  but  rather  difficult  for  the  ordinary  customer  to 
understand  and  less  simple  in  application  than  other  meth- 
ods. Probably  for  this  reason  it  is  not  in  practical  use — at 
least  not  to  the  writer's  knowledge. 

If   a  load-factor  line  be  drawn  on   the  conical  surface 
referred  to — that  is,  a  line  connecting  all' points  with  the 

EXAMPLES  OF  RATES   UNDER  DIFFERENT   METHODS, OF   CHARGING 


Specific  Demand 

Hours'  Use 

Charge  (y) 

Dollars  per 

Cents  per 

per  Month 

Dollars  per  Kilo- 

Kilowatt 

Kilowatt-hour 

watt  per  Mo 

■tfa 

0-5 

0.40 

0.50 

10.00 

5-10 

0.80 

1.00 

10.00 

10-15 

1.20 

1.50 

10.00 

15-20 

1  .60 

2.00 

10.00 

20-25 

2.00 

2.50 

10.00 

25-30 

2.40 

3.00 

10.00 

30-35 

2.71 

3.41 

9.85 

35-40 

2.97 

3.77 

9.43 

40-45 

3.19 

4.09 

9.09 

45-50 

3.37 

4.37 

8.74 

50-55 

3.52 

4.62 

S.41 

55-60 

3.64 

4.84 

8.07 

95-100 

4.16 

6.16 

6.16 

145-150 

4.35 

7.35 

4.90 

etc. 

etc. 

etc. 

etc. 

same  load-factor,  as  Ar  in  Fig.  6 — the  total  amount  of  the 
bill  (corresponding  to  the  vertical  ordinate),  not  counting 
the  constant  customer  charge  A' A,  will  be  proportional  to 
the  maximum  demand  and  also  to  the  kilowatt-hours  of  con- 
sumption and  can  be  expressed  therefore  in  terms  of  dollars 
per  kilowatt  or  dollars  (or  cents)  per  kilowatt-hour.     This 


FIG.    7a STRAIGHT-LINE    DIRECTRIX 

fact  is  the  basis  for  the  second  and  third  methods.  The  totai 
number  of  dollars  per  kilowatt,  that  is,  the  price  per  kilowatt 
(not  the  kilowatt  charge)  for  a  certain  customer  is  repre- 
sented by  the  tangent  of  the  angle  a.  Fig.  3,  included  be- 
tween the  bottom  plane  and  a  plane  OC'ST  passing  through 
the  kilowatt-hour  axis  OC  and  the  point  p,  which  repre- 
sents that  particular  customer's  bill ;  the  average  price  per 
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kilowatt-hour  is  represented  similarly  by  the  angle  a.  It  is 
evident  from  this  that  if  the  customer  charge  x  =  OA  is 
zero  or  if  only  that  part  of  the  bill  is  considered  which  is 
formed  by  the  two  other  charges,  then  all  customers  with 
the  same  load-factor  will  have  to  pay  under  a  rate  like 
Fig.  3  or  Fig.  6  the  same  average  price  per  kilowatt* as  well 
as  the  same  average  price  per  kilowatt  as  well  as  the  same 


FIG.   8 — SOLID   REPRESENTING   I  USTOMER    CHARGE 


average  price  per  kilowatt-hour,  110  matter  whethi  1  they  are 
large  or  small  consumers.  The  second  and  third  methods 
can  then  be  expressed  as  follows: 

Second  Method. — The  customer  will  be  charged  50  cents 
per  month  plus  the  amounts  given  in  the  third  column  01 
the  table  for  each  kilowatt  of  maximum  demand  Fach 
value  in  that  column  has  been  found  from  the  preceding 
column  by  adding  the  number  of  kilowatt  hours  per  kilowatt 
at  2  cents  each  (or  hours  used  at  2  cents  each)  to  the 
corresponding  figure  of  the  second  column;  for  instance,  in 
the  range  forty-five  to  fifty  hours  the  figure  $437  is  the 
sum  of  $3.37 -f- $0.02  X  5°-  This  type  of  schedule,  with  a 
few  minor  variations  and  different  figures,  is  used,  for 
example,  among  other  schedules  at  Spokane,  Wash. 

Third  Method. — The  customer  will  lie  charged  50  cents 
per  month  plus  the  amounts  given  in  the  fourth  column  of 
the  table  for  each  kilowatt-hour  consumed.  Thus,  for  in- 
stance, if  his  load  exists  for  from  fort)  five  to  fifty  hours 
per  month  he  will  be  charged  8.74  cents  per  kw-hr  in  addi 
tion  to  the  customer  charge  where  8.74  has  been  found  as 
the  quotient  of  the  corresponding  figures  in  the  third  and 
first  columns,  that  is,  437-^50.  This  general  principle  of 
expressing  rates  in  a  schedule  for  the  customer  is  made  use 
of  by  the  municipal  lighting  department  of  Seattle.   Wash. 

Fourth  Method. — The  curve  given  in  Fig.  9  is  approxi- 
mated by  a  series  of  straight  lines  BPQ.  The  curved  sur- 
face of  Fig.  6  then  changes  into  a  pyramid  as  shown  in 
Fig.  8,  with  its  vertex  at  the  same  point  A,  and  superposed 
on  the  same  flat  slab,  A'B'CBtC%.  the  latter   being  caused 


Fig.  10  of  the  above-mentioned  article  in  the  Electrical 
World  of  Nov.  4,  191 1. 

By  the  term  "multiple  rate"  shall  be  understood  a  rate 
with  the  following  features :  The  kilowatt-hour  consump- 
tion is  divided  into  a  number  of  "blocks"  progressing  either 
with  the  number  of  kilowatt-hours  used  or  with  the  load- 
factors  (for  example,  blocks  of  too  kw-hr.  each,  or  5  per 
cent  load- factor  each)  or  by  combinations  of  the  two 
methods.      The    •  imption    for    each    block    is 

charged  at  a  certain  rate  per  kilowatt-hour,  which  decreases 
by  steps  from  one  block  to  the  next.  The  "primary"  rate 
is   charged    lor    the    first    block,    ti ■  I    t    the 

second,  the  "tertiary"  for  the  third,  etc.  The  characteristic 
of  the  multiple-rate  system  is  that  each  one  of  these  rates 
applies  only  to  its  own  block  and  has  no  influence  on  what 
is  charged  for  the  other  blocks,  in  counter-distinction  to 
the  method  in  the  fourth  column  of  the  table,  where  every- 
reduction  in  the  kilowatt-hour  charge  applies  to  all  kilo- 
watt-hours, Ik  ginning  with  the  first  one. 

This  same  multiple,  or  "cumulative  block,"  rate  system 
may  also  be  made  to  apply  to  kilowatt  charges,  and  finally 
both  the  kilowatt  and  kilowatt-hour  multiple  systems  may 
be  combined,  as,  for  instance,  in  the  Boston  "Schedule  C" 
(see   Electrical    W  4.    1911,   page    1129),   which 

charges  5  cents  per  kw-hr.  up  to  1500  kw-hr.  per  month, 
3  cents  for  each  kilowatt-hour  between  1500  kw-hr.  and 
5500  kw-hr.    and    2.5   cents    for   each   kilowatt-hour   above 

! 


FIG.  8a — SOLID  ILLUSTRATING  ll'Fh  T  OF   MINIMUM   Hill 

by  the  constant  customer  charge,  which  disappears  if  that 
charge  becomes  zero.  The  shape  of  this  pyramid  shows  at 
once  that  we  have  arrived  at  an  ordinary  multiple-rate 
System  with  a  given  primary  charge  per  kilowatt-hour  and 
a  lower  secondary  charge,  the  ranges  of  the  two  charges 
being  divided  from  each  other  by  load-factor  lines;  such 
multiple   rates   are   shown    and    explained,    for   instance,    in 
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WITH    I  (IAD-FACTOR 

5500,  besides  the   following  monthly   demand   C 

for  each  kilowatt  below   15  kw,  $3  between  15  kw  and 

and  $2.50  above  55  kw. 

The  primary  charge  or  primar\  rate  applies  as  long  as 
the  corresponding  straight  line  />'/"  in  Fig.  9  applies;  that 
is,   until   tlie   load-factoi  e   hours   per   month   is 

reached      Alter   this   the  secondary   rate  appln 
also,   with   the   aid  of  1  1.   find  what  the 

figures   of   the   schedule   will   be   if  the  directrix   Bl 
used       It   appeals    tr..m    1  ig    g  that   up  to   forty-five 
use 

y-Bl,  XL 

and    for   more   than    forty-five   hours'  use 

I  I 

that  t0  =  50  cent-  _■  cents 

per  kw-hr.,  and   furthermore  that 

if  /  •  45  hours  if  Z.  5  45  hours 

-  o 
k  =  8.  *  =  1, 

equation  (10)  reduces  to 

a  =  r,-)-(8+2)f-  :  (ipa} 

or.  a  —  x,  -4- 315  d  +  3  rresp.  (10b) 
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The  schedule  would  read,  therefore:  a  constant  connection 
charge  of  50  cents  per  month,  and  for  each  kilowatt-hour 
up  to  forty-five  hours'  use,  10  cents  per  kw-hr. ;  such  kilo- 
watt-hours as  are  used  in  excess  of  forty-five  hours'  use 
will  be  charged  at  the  secondary  rate  of  3  cents  per  kw-hr. 

According  to  the  rate  analysis  given  in  the  author's  pre- 
vious article,  the  equation  for  this  rate  for  load-factors 
of  more  than  forty-five  hours'  use  (secondary  range) 
would  be : 

a  =  xo  -f- 10  X  45  d  +  3  (*  —  45  d)  =  *»  +  315  d  +  3  e 
This  shows  that  the  demand  charge  315  cents  per  kw  of 
demand  in  the  secondary   range  checks  with  the  demand 
charge  in  equation   (10b)   as  it  should  do.     The  customer 
charge  xo  is  of  course  unchanged  and  equals  50  cents. 

Instead  of  using  but  two  straight  lines  BP  and  PQ  to 
approximate  the  curve  of  the  demand  charge  in  Fig.  9,  the 
curve  can  be  approximated,  of  course,  by  any  number  of 
broken  straight  lines  as  closely  as  desired.  This  will 
result  in  tertiary,  quaternary,  etc.,  charges.  For  instance, 
the  directrix  BP^P'Q  would  be  represented  by  the  following 
rate:  10  cents  per  kw-hr.  up  to  thirty  hours'  use;  6l/2  cents 
for  all  kilowatt-hours  between  thirty  and  sixty  hours'  use 


FIG.    10 REPRESENTATION    OF    MULTIPLE-RATE   SYSTEM    HAVING 

PRIMARY,    SECONDARY    AND    TERTIARY    CHARGES 
WITH    MINIMUM   BILL 

per  month,  and  3  cents  for  all  kilowatt-hours  beyond  sixty 
hours'  use,  besides  a  customer  charge  of  50  cents. 

III.     Substitution   of  a  Minimum    Bill  for   the   Cus- 
tomer Charge 

In  order  to  simplify  the  rates,  it  is  often  considered 
desirable  to  replace  the  customer  charge  by  a  minimum 
bill.  This  changes  the  solid  shown  in  Fig.  8  to  the  type 
illustrated  in  Fig.  8a,  and  the  vertex  of  the  pyramid  is 
lowered  by  the  amount  of  the  customer  charge,  from  A  in 
Fig.  8  to  A'  in  Fig.  8a;  and  accordingly  it  is  necessary  to 
lower  B  in  Fig.  9  to  B' .  B'/?,i?2i?3  may  then  be  assumed  as 
a  fair  approximation  to  the  curve,  with  a  minimum,  for 
instance,  of  75  cents,  thus  changing  the  directrix  to 
CCRfiJi,.     This  would  correspond  to  a  primary  rate  of 

—  -(-  2  =  13  cents  per  kw-hr.  up  to  twenty-five  hours' 

use,  and  ^-^ +  2  =  6  cents  per  kw-hr.   for  all  kilo- 

65  —  2S  ,  , 

watt-hours  used  between  twenty-five  and  sixty-five  hours' 

use,   and  +  2  =  2^  cents  for  all  kilowatt-hours 

145—65 
beyond   sixty-five   hours'   use;   minimum   charge,   75   cents 
per  month. 

Of  course,  a  minimum  bill  can  never  replace  a  customer 
charge  exactly,  for  although  a  pyramid  with  a  sufficient 
number   of   sides   can   approximate   a   given  cone  with   any 


desired  degree  of  accuracy  if  the  vertices  of  pyramid  and 
cone  coincide,  yet  it  is  absolutely  impossible  to  make  them 
exact  substitutes  for  each  other  if  the  vertices  do  not 
coincide.  The  best  plan,  therefore,  if  it  is  decided  to  use  a 
minimum  bill  instead  of  a  customer  charge,  would  be  to 
choose  the  position  of  the  directrix  mn  not  at  unity  dis- 
tance from  the  origin,  as  in  Fig.  6,  but  at  a  distance  repre- 


F1G.      II CURVED     SURFACE     PRODUCED     BY     INTRODUCING     DE- 
CREASING RATES  WITH   INCREASING  ENERGY  CONSUMPTION 

senting  that  demand  dm  for  which  a  maximum  revenue  is 
obtained  (which  in  residence  service  is  about  0.75  kw  of 
maximum  demand).  Fig.  10  shows  a  multiple-rate  system 
with  primary,  secondary  and  tertiary  charges  and  a  mini- 
mum bill  instead  of  a  customer  charge.  If  compared  with 
Fig.  6  or  Fig.  8,  it  shows  at  a  glance  the  difference  pro- 
duced by  the  substitution  of  the  minimum  charge. 

IV.     Interchangeability   of  the   Three    Fundamental 
Charges  in  General 

It  has  been  shown  in  this  article  how  a  variation  of  the 
demand  charge  in  terms  of  the  load-factor  can  be  ex- 
pressed, under  certain  assumptions,  by  changing  both  de- 
mand and  energy  charges  from  their  respective  original 
values.  Thus  a  demand  charge  proportionate  to  the  load- 
factor  can  be  expressed  by  placing  the  demand  charge  equal 
to  zero  and  increasing  the  energy  charge  to  a  constant 
amount  above  its  true  value.  In  other  cases  the  demand 
charge  may  be  reduced,  without  reaching  zero,  and  the 
energy  charge  correspondingly  increased.  The  energy 
charge,  therefore,  under  certain  conditions,  can  take  the 
place  either  of  the  whole  demand  charge  or  at  least  some 
part   of  it,   according  to  circumstances.     A   similar   inter- 


FIG.    12 SOLID  SHOWING  EFFECT  OF  REDUCING  SPECIFIC  ENERGY 

CHARGE   BELOW   TRUE   VALUE  AND   INCREASING 
CUSTOMER    CHARGE 

changeability  between  all  three  fundamental  charges  may 
occur  in  other  instances.  We  might  assume,  for  example, 
on  the  value-of-service  principle,  that  large  energy  users 
ought  to  receive  smaller  specific  energy  charges  in  such  a 
way  that  those  charges  are  gradually  lessened  as  the  con- 
sumption of  energy  increases.  Then  by  lines  of  reasoning 
analogous  to  the  case  treated  above  in  Figs.  4,  5  and  6,  it 
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is  evident  that  the  plane  shown  in  Fig,  3,  which  holds  only 
for  constant  charges,  is  chair  urved  cylindrical 

surface  as  indicated  in  Fig.  11. 

Without  going  into  details  it  may  be  pointed  out  here 
that  under  certain  conditions,  viz.,  if  z  varies  inversely  with 
the  energy  consumption,  this  cylinder  changes  back  into  a 
plane   as   illustrated   in    Fig.    12,   where  the   specific   energy 


PIG.     (3 NUMEROUS    PLANES    APPROXIMATING    A    CURVED    SUR- 
FACE 

charge  is  reduced  below  its  true  value  and  the  customei 
charge  increased,  while  the  specific  demand  charge  is  un- 
changed. In  this  case  each  succeeding  plane,  passing  to- 
ward larger  consumption,  has  a  smaller  specific  energy 
charge  and  implies  a  larger  customer  charge  than  its 
predecessor.  In  this  case  the  customer  charge  takes,  as  it 
were,  the  place  of  the  energy  charge.  The  same  applies 
finally  to  the  demand  charges,  since  they  also  may  be 
decreased  for  large  customers,  under  the  value-of-service 
theory. 

These  principles  of  reducing  certain  specific  charges  E01 
consumers  having  large  demands  or  long  hours  of  use  may 
also  be  combined  with  each  other,  as  in  the  Boston  "Sched- 
ule C,"  for  example,  previously  mentioned. 

It  appears,  then,  that  the  specific  demand  charge  ma) 
decrease  with  increasing  demands  and  the  specific  energy 
charge  may  decrease  with  increasing  energy  consumption, 
whereas  the  customer  charge  increases  with  both  increasing 
demand  and  energy  consumption  Another  method  to  the 
same  end,  at  least  as  far  as  thi  nsumption  is  con- 

cerned, has  been  chosen   111    Portland,  Ore.,   where  the 


111.       i)       iOLID      REPR]     ENTING     TYPE     OK     RATE      IN       Allien 
5PE<  UK     DEMAND  <t   I  II  tRGES    \RF 

w  1 

ing  schedule  is  .1  multiple  rate  system  with  primary,  5* 
arj  and  tertiar)  ranges  divided  from  each  othei  bj  steps  in 
the  load  Fact  1  For  that  pan  of  the  energj  consumption 
which  reaches  beyond  1000  kw-hr.  a  discount  is  made  of 
1  cent  per  ku  1 1  r.  and  for  all  energy  consumed  beyond 
3000  kw-hr.  another  cent  is  discounted.  This  also  raises  the 
customer  charges  while  reducing  the  kilowatt  houi  cl 


by  revolving  the  planes  around  the  1000-kw-hr.  and  3000- 
kw-hr.  lines  into  positions  which  are  more  nearly  horizontal. 

If  one  or  more  of  the  three  specific  charges  are  changed 
without  any  simultaneous  opposite  change  in  one  of  the 
other  specific  charges,  it  can  be  easily  seen  from  the  solid 
models  that  this  will  always  cause  the  surface  to  become 
discontinuous,  as  shown  for  instance  in  Fig.  4  or  Fig.  5,  or 
in  the  table.  In  such  cases  there  are  certain  customers 
who,  by  very  slight  changes  in  demand  or  consumption, 
will  experience  sudden  or  abrupt  changes  in  their  bills, 
caused  by  passing  over  discontinuities  of  the  surface,  as  for 
instance  near  AMtM,  in 

Fig.  13  illustrates  the  fact  that  by  means  oi  a  rate  system 
which  is  represented  by  a  series  of  small  planes  a  close 
approximation  can  be  had  to  a  curved  surface,  and  as  the 
planes  become  smaller  the  approximation  becomes  closer, 
approaching  the  curved  surface  as  a  limit  -hows 

the  same  type  oi  rate  where  the  specific  demand  and  energy 
charges  are  both  constant,  and  only  the  customer  charge  is 
subject  to  variation;  this  model  exhibits  a  surface  which 
approaches  the  surface  in  Fig.  13  as  the  steps  become 
smaller. 

Fig-  15  shows  the  same  surface  composed  of  differential 
particles  of  such  planes  as  have  a  common  constant  cus- 
tomer charge  x0  =  OA  and  also  a  constant  specific-demand 


charge  _v„  =  tan  s„,  whereas  t: 
varying  to  suit  thi 

PI  \\ 

1-  also  expressed   for  ii  le  fourth  column 

of  the  table,  with  the  exception  that  the  steps  are  n 
mally  small  there. 
Thus  the  same  curved  surfai  neral 

in  an  infinite  varii 
v  ariable 
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Central  Station  Management 


Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among  Successful  Utilities 


Bright  Lining  of  the  Flood  Cloud 

In  some  of  the  cities  of  the  Middle  West  lately  afflicted 
by  floods  the  central  stations  have  been  able  to  find  con- 
solation for  their  losses  in  the  gains  that  have  been  made  in 
other  directions.  With  scores  of  houses  and  stores  yet 
uninhabitable  the  Dayton  Light  &  Power  Company  is  carry- 
ing more  than  its  normal  load.  This  is  due  to  two  main 
causes,  the  first  of  which  is  that  the  company  has  taken  on 
the  load  carried  before  the  flood  by  the  independent  plants 
of  a  department  store,  an  office  building  and  the  largest 
laundry  in  the  city,  and  has  installed  many  small  motors — 
amounting  to  at  least  1000  hp  in  all — for  work  formerly 
done  by  gas  and  steam  engines.  Every  motor  the  company 
had  or  could  obtain  from  outside  the  city  was  put  to  work 
in  short  order  to  take  the  place  of  units  disabled  by  the 
flood.  The  second  factor  in  raising  the  Dayton  company'? 
load  is  the  increased  and  new  lighting  installations  in  houses 
and  stores  that  are  being  rehabilitated.  Stores  that  might 
have  got  along  for  years  with  twenty  lamps  in  their  win- 
dows and  shops  have  increased  the  number  as  an  incident 
to  the  general  overhauling.  House  wiring  has  been  easier 
to  get  since  the  flood  than  formerly. 

The  attitude  of  the  company  was  not  that  of  forcing  its 
service  upon  those  sorely  in  need ;  it  simply  asked,  "Can 
we  do  anything  for  you?"  The  intangible  benefit  from  the 
flood  has  been  the  demonstration  of  the  enterprise  of  the 
central  station,  its  powers  of  quick  recuperation,  and  in 
general  the  showing  that  the  central  station  is  a  good  thing 
to  tie  up  to. 

This  was  shown  in  many  ways,  and  incidentally  the 
adaptability  of  electricity  for  all  kinds  of  work  was  made 
plain  to  power  users  and  the  public  at  large.  While  the 
disconsolate  shop  owner  whose  basement  was  full  of  water 
was  wondering  how  he  was  going  to  get  rid  of  his  own 
particular  share  of  the  flood  the  company's  men  would  set 
up  a  small  motor-driven  pump  on  the  sidewalk,  connect  up 
the  suction  hose  and  have  the  cellar  free  of  water  in  short 
order  and  free  of  charge.  Dayton's  finest  newspaper  plant 
was  put  out  of  business  by  water  in  the  boiler  and  press 
rooms.  As  it  would  have  taken  too  long  to  set  up  the 
emergency  press  in  the  News  building,  the  press  was  placed 
on  the  street,  where  it  still  stands,  its  motor  connected  up 
to  the  company's  mains,  and  a  board  fence  built  around 
it.  A  big  sign  of  the  Dayton  Light  &  Power  Company  on 
this  fence  is  a  constant  reminder  to  the  passer-by  that  it 
was  central-station  power  that  made  it  possible  for  the 
newspaper  to  run  off  its  editions  in  spite  of  the  flood. 

In  any  number  of  cases  central-station  service  was  the 
savior  of  situations  that  appeared  hopeless  to  the  operators 
of  small  plants,  with  gas  or  other  engines  below  the  street 
level.  One  of  these  was  a  coffee  mill  where  the  machines 
were  driven  by  gas  engines.  The  mill  was  one  of  the 
concerns  to  which  the  company  put  the  query  whether  it 
could  do  anything  to  help  out.  The  answer  was  the  rather 
despairing  one  that  the  only  thing  that  would  help  would 
be  to  get  the  machines  working.  When  told  that  this  could 
be  easily  accomplished  the  mill  people  wanted  to  know 
when,  and  they  were  incredulous  when  the  reply  came, 
"This  afternoon."  With  the  co-operation  of  manufacturers' 
salesmen,  who  were  also  early  at  work,  one  50-hp  motor 
was  installed  in  a  few  hours,  and  the  other  100  hp  needed 
was  ready  the  next  day. 


In  Columbus  the  Railway  &  Light  Company  had  its  sys- 
tem in  operation  long  before  the  municipal  plant  was  in 
service.  The  company,  in  fact,  carried  the  municipal  plant's 
commercial  load  for  a  month,  lighted  the  city  hall,  and 
offered  to  light  the  streets,  but  for  some  reason  the  offer 
was  declined,  and  in  consequence  the  larger  part  of  the 
city  remained  in  darkness  much  longer  than  was  necessary. 
Several  good  motor  users  that  formerly  operated  inde- 
pendent plants  have  become  customers  of  the  company  since 
the  flood,  and  its  load  is  now  better  than  normal.  The 
quick  restoration  of  the  Columbus  company's  service  was 
due  to  the  prompt  and  effective  means  taken  to  dry  out 
its  machines,  which  with  one  exception  had  been  6  ft.  under 
water.  These  were  boarded  up,  and  the  inclosures  were 
connected  with  flues  from  a  number  of  large  heaters.  In 
this  way  all  were  ready  for  operation  in  less  than  a  week. 


Transmission  Lines  Along  Country  Roads 

A  peculiar  case  of  alleged  negligence  came  before  the 
Supreme  Court  of  Washington  recently.  The  defendant, 
the  Yakima  Power  Company,  operates  a  high-tension  trans- 
mission line  running  along  a  public  highway  in  the  Yakima 
Valley,  the  wires  being  supported  by  ordinary  wooden 
poles  at  about  40  ft.  above  the  ground.  The  plaintiff,  a 
farm  hand,  was  riding  in  a  loop  of  wire  cable  that  hung 
from  the  18-ft.  boom  of  a  45-ft.  portable  derrick  used  in 
hay  stacking.  While  passing  along  the  road,  this  boom 
swung  to  one  side  and  allowed  the  wire  cable  to  make 
contact  with  the  bare  wires  of  the  transmission  line  and 
a  circuit  to  the  ground  was  completed  through  the  person 
of  the  plaintiff,  resulting  in  shock  and  burns.  Action  for 
damages  was  lost  in  the  Superior  Court  and,  in  supporting 
its  opinion,  the  Supreme  Court  held  that  a  company  own- 
ing a  high-tension  line  is  bound  to  put  its  wires  high 
enough  to  leave  the  road  safe,  not  for  any  and  all  travel, 
but  for  usual  and  ordinary  travel.  There  was  no  worthy 
evidence  tending  to  prove  that  at  the  time  the  defendant 
company  erected  its  transmission  line  hay  derricks  45  ft. 
high,  including  the  projection  of  the  arm  above  the  mast, 
were  so  generally  hauled  over  the  road  as  to  constitute 
ordinarv  and  usual  travel. 


Securing  Small  Motor-Load  Customers  in  Duluth 

Mr.  C.  E.  Van  Bergen,  general  manager  of  the  Duluth 
Edison  Electric  Company,  prepared  a  short  but  interesting 
paper  entitled  "Securing  Small  Power  Customers,"  which 
was  read  by  Mr.  George  W.  Gibeau  of  the  same  company 
at  the  recent  St.  Paul  convention  of  the  Minnesota  Elec- 
trical Association.    Mr.  Van  Bergen  said : 

"Duluth  is  not  a  manufacturing  center,  and  the  motor 
load  obtained  has  been  secured  only  by  hard  work  and 
being  continually  on  the  job.  We  work  in  conjunction  with 
the  different  commercial  clubs  of  the  city  and  endeavor 
to  encourage  in  every  way  possible  this  class  of  service. 

"Our  business  is  confined  to  supplying  motors  of  50  hp 
and  smaller  ones  according  to  our  contract  with  the  Great 
Northern  Power  Company.  However,  we  have  now  in- 
stalled about  4600  hp  of  motors  distributed  among  671 
customers,  an  increase  of  40  per  cent  in  three  years. 
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"Prospective  customers  for  small  motors  usually  make 
themselves  known  by  inquiries  regarding  the  voltage,  cycle 
and  phase  of  the  service  supplied.  Some  inquire  firsl  as  to 
rates.  As  soon  as  an  inquiry  is  received,  a  representative 
calls  on  the  prospective  customer,  getting  details  as  > 
size  of  motoi  d<  sired,  informing  him  what  firms  are  agents 
fur  motors,  and  iii  general  getting  acquaint 

"If   the    'prospect'   is   alreadj    a    lighting    customer,   we 
poini   nut  our  policy  01  allowing  the  lighting  and  power 
loads  to  be  pla<  ed  on  the   ;ame  meter  at  the  minimum  power 
rate,  6  cents  per  kw  In.     I)  he  is  not  a  lighting 
this  point   appeals  i"  him   and   thus  aids   in   securing  his 
contract  for  both  services.    A  minimum  charge  of  <x'( 
net  per  hp  per  month  is  made  in  connection  with   th 
cent  rate.     The  class  of  business  usually   secured   by  this 
method  includes  grocery  stores,  meat  markets,  dentists  and 
others.     In  the  case  of  a  customer  who  wishes   to  add  to 
his  equipment,  we  gladly  make  any  tests  hi  order 

to  determine  tin  energy  consumed  by  any  or  all  of  his  ma- 
chines. 

"We  believe  in  the  value  of  newspaper  advertising  and 
run  an  advertisement  at  least  twice  a  month  in  the  prin- 
cipal  newspapers  of  the  city,  making  the   tor   business 

the  feature.  We  also  encouragi  the  small  motor  cusl 
by  either  renting  him  a  motor  fur  a  few  months  in  order 
to  enable  him  to  make  a  start  in  business  or  selling  him  one 
on  monthly  instalments,  the  company  retaining  the  owner- 
ship of  the  motor  until  it  is  fully  paid  for  I  his  method 
gains  for  us  on  an  average  several  customers  each  month. 
We  also  take  back  from  customers  who  wish  to  increase 
their  motor  capacity  their  old  motors  and  furnish  them 
with    larger  motors   at   as   near   cost   price   as   possible. 

"We  find  it  good  policy  to  call  on  our  small  motor  cus- 
tomers at  times  and  perhaps  make  suggestions  as  to  re- 
arrangement of  shafting  or  motors  or  learn  if  they  have 
any  electrical  trouble  ne  tition.     These  visits  are 

surely  appreciated  by  customers,  often  hading  to  incn 
load.     Indirectly  they  are  also  of  benefit  since  a  satisfied 
Customer   is  always   ready  to  'boost1    for  the  concern   which 
shows    itself    interested    in    his   welfare." 


Sales  Organization  of  the  Commercial  Department 

By   Hauvis    B.    Mann 

Viewing   broadly   the  sale  ol   central  -~i.it indu 

motor  service,  one  cannot  fail  to  note  how  highly  dev< 
it  has  become  in  some  cities    for  so  new   a  busine 
how  in  certain  respects  it  might  he  improved  m  othi  r  pi 
The   rapid  development  of   such   a   large   selling    field   has 
resulted   in   building   up   sales  organizations    from   the   best 
material  at  hand  and  has  precluded,  in  a  considerable 
me,  the  attainment  of  well-rounded,  cohesive  organizations 
and  policies  such  as   mark  our  older   industries.      While   a 
great  deal  of  real  sales  work  has  been  done  it  is  apparent 
th.it  considerable  of  tins  lousiness  has  simply  come  itself. 
following  a  wider  general    knowledge   of   electrical    power 
bilities.    In  other  words,  this  has  been  tii  n  competitive 
business   which   required   little   more   than    exploitation   and 
advertising.    Under  these  conditions  high  efficiency  in  mo 

tor  service  selling  was  not  required  and  hence  not  often 
developed. 

I'he  business  now  enters  another  phase  where  its  fur 
titer  increase  meets  competition  from  isolated  plants,  in- 
stalled or  projected.  To  get  the  central  station's  share  of 
this  business  the  art  of  selling  service  will  have  to  he  fur- 
ther developed,  and  it  is  the  object  of  this  article  to  out- 
line briefly  some  features  which  to  a  competitor  appear 
Worthy   of  attention. 

Foremost  among  these  is  that  of  pure  salesmanship. 
That  a  higher  standard  of  salesmanship  is  not  apparent  in 
many   central-station   organizations   is   probata!]    due    to    tin- 


fact  that  men  have  been  selected  too  much  on  the  basis  ol 
their  electrical-engineering  knowledge.  While  desirable 
that  central-station  al  educations  and 

ary    that    the;,    have    engineering    experience,    these 
qualifii  value  unless  the  men  are,  funda- 

mental!. 

Go  hip  will   be  I  I    special   value  in  overcom- 

ing tin  popular  prejudice  against  the  central  station.  It 
is  not  necessary  t  prejudice  exists  or  that 

it  has  been  justified  in  many  instances  by  the  conduct  oi 
the  utilities  corporation.  The  psychological  basis  for  such 
a  feeling  against  the  large  corporation,  and  especially  the 
monopoly,  is  well  understood.  The  enlightened  policies 
of   many    public-service    corp  •     doing    much    to 

allay  this   feeling,  but  it   is  bound   I  xtent 

.mil  i-  then  fore  a  handicap  in  selling  service  which  calls 
for  salesmanship. 

A  vital  point  in  commercial  work,  and  probably  the  key- 
to  the  entire  situation,  is  the  management  of  the  business 
department.  This  position  should  not  be  filled  by  a  first- 
class  engineer  but  by  a  sales  manager.  He  should  have  a 
wide  experience  in  factory  power  plants,  especially  steam 
stations.  He  should  be  an  experienced  salesman  and,  of 
course,  have  the  necessary  grasp,  broadn.  •     itive 

ability. 

Having  found  no  place  for  the  purely  electrical  engineer 
in  the  position  of  manager  or  solicitor,  let  us  place  him 
where  he  will  be  of  most  service — in  the  office  as  engineer 
to  the  power  ales  department.  Any  large  city  office  of 
the  electrical  manufacturing  companies  serves  as  an  ex- 
ample of  this  plan  of  organization.  In  one  of  them  we 
find  a  sales  manager,  a  motor  salesman,  a  lamp  salesman, 
a  mining-machinery  salesman,  a  turbine  and  condenser 
salesman  and  a  district  engineer.  The  salesmen's  engi- 
neering  problems  are  handled  by  this  engineer.  The  latter 
holds  his  position  by  virtue  of  his  technical  ability  and  is 
not  expected  to  sell. 

Following  this  plan  tor  the  motor  s.des  department,  we 
!  have  salesmen  who  sell,  a  sales  manager  who  di- 
rects and  assists  salesmen  and  a  power  engineer  win 
mates,  tests  and  advises.  This  type  of  organization  has 
already  justified  itself  in  several  instances  where  it  has 
been   only   partly   perfected. 

The  p.wer  engineer  should  he  competent  m  both  steam 
Mid  electrical  engineering.     Pi  e  in  steam 

work,   preferably   in   selling  steam  equipment,   is   very   de- 
sirable.   This  training  in  steam  apparatus  sales    - 
because    it    implii  -he    various 

lines   and    r  tipment   in   isolated   plants.      In   the 

selling  end,  again,  the  technical  graduate  will  in  a  shorter 
time  gain  a  broader  experience  based  upon  many  different 
industries  than  he  will  in  the  engineering  office  of  the 
same  concern.  The  inside  man  devotes  more  of  his  time 
to  the  problems  of  his  own  line  and  has  less  time  to 
travel  and  observe  general  plant  equipment  than  has  the 
salesman.      Motoi  jineers   can    be    had   with    this 

training,   for  there     r  ■  plenty  of  men  now  selling  wh 
better  fitted   to  do  engineering. 

If  such  training  is  of  value   for  the  t  :e  en- 

gineer, it  is  doubl  sman.  Men 

so  trained   could   com.    very   near  telling  the  chanci 
gettin|  f  the  equipment  and  an 

hour's  talk   with  the  chief  engineer 

plants  could  he  largely  elim  I  like- 

wise tie  ridi  le  attendant  upon  having  put  a  lot  of  time 
on  a  job  which  an  all-round  engineer  could  tell  by  inspec- 
tion c  saving  by  purchase  of  en 

With  this  steam  training  the  central-station  engineer  or 
salesn  an  c  illy  meet  the  steam-equipment  man 

on  isolated-plant  ■•  that  this  V- 

edge  is  nt    i  well  to  examine  a  field  where 

competition  is  of  the  keenest — that  is.  where  exhaust  steam 
from  the  is.  lated  plant  can  be  used  for  heating  or  drying. 
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If  the  central-station  salesman  knows  what  can  be  (lone 
with  this  steam,  how  much  is  required,  the  cost  of  the 
equipment,  its  efficiency  and  economy,  then,  and  then  only, 
can  he  present  a  good  case.  The  motor-service  engineer 
analyzes  the  situation  and  prepares  a  comparative  state- 
ment, but  cold  facts  and  figures  are  far  from  infallible  in 
getting  a  contract  signed.  It  takes  the  salesman  to  put  life 
into  it,  to  drive  home  the  points,  and  especially  to  secure 
weight  for  such  items  as  "personal  attention,"  "fear  of 
shut-downs,"  "explosions"  and  "injury  to  workmen,"  which 
cannot  be  expressed  in  black  and  white.  To  do  this  ef- 
fectively  the   salesman   needs   to   have   steam    experience. 

One  just-out-of-college  central-station  salesman  reported 
a  test  of  an  isolated  plant  showing  an  evaporation  of  62 
lb.  of  water  per  lb.  of  coal.  Failure  to  know  at  sight  that 
such  a  result  was  wrong  showed  a  lack  of  practical  knowl- 
edge quite  too  general.  Slips  like  that  cause  other  state- 
ments of  the  central-station's  men  to  be  discounted,  and 
such  blunders  are  used  to  the  full  by  the  competent  and  ex- 
perienced steam  men  who  are  boosting  the  isolated  plant. 
While  this  is  an  exaggerated  example,  it  serves  to  empha- 
size the  necessity  of  having  in  the  motor-sales  department 
men  who  are  not  lost  the  moment  they  get  beyond  the 
magnetic  field  of  their  textbooks. 

It  is  very  essential  that  comparisons  made  by  the  motor- 
sales  department  between  central-station  service  and  the 
isolated  plant  be  on  a  conservative  basis.  The  major  por- 
tion of  such  a  comparison  is  in  working  up  the  costs  of 
the  isolated  plant,  and  this  cannot  be  done  properly  without 
a  practical  knowledge  of  such  plants.  It  is  advisable  that 
such  a  report  show  somewhat  better  economy  than  can 
actually  be  maintained.  Give  one's  competitor  the  benefit 
of  the  doubt  and  it  helps  one's  cause,  provided  the  customer 
is  shown  how  liberally  the  costs  have  been  figured.  Under- 
estimate a  competitor's  position  and  the  observant  customer 
discounts  one's  statements  in  a  greater  proportion. 

A  thorough  knowledge  of  isolated  plants,  aside  from 
its  value  in  making  reports,  is  also  desirable  in  discussing 
the  proposition  with  owners  or  engineers.  The  motor  sales- 
man's competitor  is  the  customer  himself  who  proposes  to 
make  for  his  own  use  that  which  the  central-station  wishes 
to  sell  him.  That  competing  isolated  plant  must  be  argued 
against,  analyzed,  pulled  apart  and  every  element  properly 
tagged.  Such  analysis  must  be  done  fairly,  cleverly,  tact- 
fully and  without  "knocking."  Of  course,  no  salesman  can 
expect  to  do  this  without  thoroughly  knowing  his  subject. 
He  must  know  the  cost  of  fuel  available  and  its  heat  value, 
the  cost  of  water  and  its  quality,  the  probable  efficiency 
of  the  boilers  and  engines  to  be  used,  and  more  especially 
the  heating  requirements. 

An  organization  of  salesmen,  engineers  and  sales  mana- 
ger selected  as  above  suggested  would  go  far  toward  im- 
proving the  situation  and  decreasing  idle  investments  in 
plant  and  equipment. 

Extension  of  Central-Station   Service  in  St.   Louis 

About  thirty  isolated  plants  in  St.  Louis,  supplying  elec- 
tricity and  heat  to  buildings  ranging  in  size  from  1,000,000 
cu.  ft.  to  8,000,000  cu.  ft.,  have  been  displaced  by  the 
service  of  the  Union  Electric  Light  &  Power  Company 
during  the  last  year.  In  several  cases  the  contract  for 
supplying  electricity  from  the  central  station  is  accom- 
panied by  the  agreement  to  furnish  the  entire  engineering 
service  required  in  the  building.  The  operation  of  the 
generating  units  has  been  discontinued  in  each  case,  and 
the  boilers  are  used  only  for  supplying  heat  to  the  building 
in  which  they  are  located  and  to  some  others  in  its  locality. 
Where  the  boilers  cannot  pass  an  inspection  for  high- 
pressure  steam  they  are  utilized  by  connecting  them  to  a 
low-pressure  heating  system.  As  many  as  ten  buildings  are 
heated  from  some  of  the  steam  installations.  Some  of  the 
buildings  require  steam  for  seven  months  during  the  year. 


One  economy  effected  by  central-station  service  is  the 
operation  of  several  heating  installations  by  one  fireman. 
Two  foremen  are  employed  to  supervise  the  buildings.  The 
main  inducements  offered  to  the  owners  of  private  plants 
are  the  elimination  of  heat  in  the  summer,  freedom  from 
supporting  an  engineering  corps  and  reliability  of  service. 


Public  Service  Company's  Booklet  on  Refrigeration 

Encouraging  reports  from  central-station  companies  that 
have  a  refrigerating  auxiliary  have  been  referred  to  in 
these  columns.  The  Public  Service  Electric  Company,  of 
Newark,  N.  J.,  is  sending  out  a  booklet  entitled  "Mechanical 
Refrigeration:  Saves  Half  the  Cost  of  Ice"  which  tells 
the  story  for  the  benefit  of  the  prospective  user  of  refrigera- 
tion. It  illustrates  a  number  of  installations  and  gives  prac- 
tical data,  comparing  previous  cost  when  ice  was  used  and 
present  cost  with  mechanical  refrigeration,  which  in  some 
cases  show  a  decrease  of  50  per  cent  in  the  ice  bills.  In 
terse  sentences  the  booklet  tells  the- reason  why  mechanical 
refrigeration  is  superior  to  the  old  method  of  cooling  with 
ice.  Written  for  the  ultimate  consumer,  the  booklet  with 
its  neatly  printed  pages  and  good  make-up  serves  its  purpose 
well  and  illustrates  the  progressive  spirit  shown  by  the 
company. 

The  Power  That  Rocks  the  Cradle 

Demonstrating  that  central-station  service  can  easily  play 
the  part  of  nursemaid  while  assuming  the  varied  roles  of 
servant  in  the  house,  the  Marion  (Ind.)  Light  &  Heating 
Company  has  been  featuring  a  window  display  of  house- 
hold devices  in  which  a  washing-machine  motor  is  adapted 
to  the  unusual  additional  purpose  of  rocking  the  baby  to 
sleep.  As  shown  in  the  illustration,  the  scene  depicts  the 
housewife  complacently  reading,  while  about  her  in  auto- 
matic operation  are  to  be  seen  an  electrically  driven  sewing 
machine,  washer,  wringer,  flatiron,  etc.     At  the  front,  at- 


CENTRAI.-STATION     WINDOW    DISPLAY     IN    MARION.    IND. 

tached  to  the  washing-machine  outfit,  is  a  wheel  and  crank 
which  gently  oscillates  the  child's  carriage,  occupied  by  a 
big  doll.  This  newest  household  application  of  electricity, 
which  originated  in  Marion,  contributes  to  the  force  of  the 
local  booster  campaign  to  "make  Marion  move !"  The 
manager  of  the  new-business  department  is  Mr.  H.  E. 
Gant. 
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Electric-Heating  I'lans  at  Marblehead,    Ma.s.s. 

At  a  recent  hearing  given  by  the  Massachusetts  Gas  and 
Electric  Light  Commission  upon  a  petition  of  the  Marble- 
head  municipal  electric  lighl  plant  for  authority  t<i  sell  elec- 
tricity at  less  than  cost  as  defined  by  Section  22,  I  h 
34,  Kv .  ised  La  d  on  of  unusual 

sented  by  the  petitioner  on  the  relation  of  ] 
trie-heating  service  to  the  existing  average  cosl  of  pi 
tion  and  to  the  coming  summer  campaign  for  new  bu 
on  Marblehead    Neck,  a    famous   residential   resort   on   the 
North  Shore.      The  town  sell  electricity  for  heal 

ing  purposes  at  5  cents  per  kw-hr.,  a  price  adl 

the  present  average  cost,  but  justifiabli  ,   it 
commercial  and  engineering  gro 

The  plans  of  the  municipal  light  bi  outlined  by 

its  consulting  engineer,  Mr.  C.  W.  Whiting,  who  stated  thai 
for  the  year  ended  June  30,  [912,  the  avi  of  all 

electricity  sold,  computed  by  the  statute  law  above  men 
cioned,  was  6.66  cents  per  kw-hr.     The  station  equipment 

consisted  of  two  200-kw  and  us 1  lew    units,  or 

of  600  kw,  and  the  expenses  upon  which  thi    ibovi    tin 
was  fig  irei  '  >perat  ing   ■  :p> 

charges,  $3,180;  sinking-fund  requirements,  $1,000 ;  depri 
ciation,  at  5  per  cent  on  the  cost  of  the  plant,  $9,214;  total, 
$44,061.    The  plant  sold  during  the  yeai   661,056  kw-hr. 

The  municipality  advanced  the  opinion  that  thi 
two  good  reasons  for  selling  this  electricity  below  th> 
age  cost.      First,   if  the   price   were   greater  than   the  actual 
cost  of  the  specific  service  under  consideral  would 

be  a  profit  from  that  service  and  it  would  be  advisable  to 
establish  it.     Second,  even  though  the  pi  1  than 

the  cost  computed  as  above,  it  might  be  a  remunerative 
price  because  of  some  other  reason. 

It  was  shown  that  if  the  Marblehead  plant  had  been  built 
purely  for  electric  heating  service,  its  cost  of  construction 
would  have  been  less  by  about  $18,052,  gi\  ii  ed  cost 

of  plant  of  $166,231  and  a  lower  depreciation  charge  of 
$8,312.  The  expenses  of  operation  would  have  been  less 
by  $3,939,  since  the  cost  of  operating  the  lighting  distribut- 
ing system  would  have  been  omitted.  The  total  yearly 
expense,  estimated  on  the  basis  that  the  plant  was  built 
solely  for  electric  heating,  was  $39,220.  This  gave  a  unit 
cost  of  5.93  cents  per  kw-hr.  sold  on  th<  output. 

which  was  set  forth  by  the  town's  engineer  as  the  highest 
estimate  which  could  reasonably  be  considered. 

The  accompanying   load  curves  were  p  1  -wine 

the  output  of  the  plant  at  certain  hours  on  a  typical  summer 
day  when  the  maximum  peak  of  the  yeai  was  '• 
on  a  winiei  day,  when  the  output  was  greatl}   reduced.     It 
was  pointed  out   that   with   one  of   the   I" 
reserve    •     2    ipare   machine  the   remaining    units  have   .1 
capacity  of  400  kw,  which  is  sufBcii 
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load.      This  normal  capacity   of  4000  kw    would  get 

3,500.000   kw-hr.   per   year,    and   yet   during    the    fi-c  J 
taken  only  822,692  kw   hr.  was  generated.      The  Station,  the 
distributing   system    and    many    of    the    expense    items    have 
a  reserve  off-peak  capacity  figured  at  2.0,-7.000  kw-hr..  and 
the  managers  of  the  plant   C01  beating  load  will 

help  in  this  direction     Electricity   used  in  the  warming  of 


oms  would  not  be  called  for  during  the  peak  of  the 
die  peak  occurs  during  the  summer 

1  e  already  w  cook- 

ing would  principally  be  called  for  meal  hours. 

The  61  dd  be  entirely  off  the 

it  all,  by  an 
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inappn  ounl        I  In     peak    maximum    occurs   at    8 

o*clock.    If  the  additional  load  du<  ■  .tircly 

off  the  peal  I  it  would  be,  then  the  addi- 

tional cost  ol  can-)  ng  it  would  be  very  low.     If  the  addi- 

load    were    as    mi  t   Cent,    the    added    COS! 

would  bi  almo  1  inappreciable  The  coal  and  water  costs 
might  rni.  but  the  other  co-is  would 

increased  at  all. 
It"   such    conditio)       ibtained,   the    actual   additional   cost 
would  amount  to  onl)    1  05  cents  per  kw-hr       I  his  was  the 
lowest  estimate  which  v.  >ught 

is  a  greater  profit  to  the  plant  through  the  building  up  of 
an  off-peak  load.  It  was  testified  that  if  such  a  load  could 
be  built  up  by  the  introduction  of  heating  and 

so   that  the   totai  •    the 

present  output,  the  only  added  expense   would   be   for  coal. 

oil,  waste   and   water       If   tin  ed  80 

per  cent.  50  pel   cent  and  80  per  cent  respectively,  the  cost 

of   all   electricity   -old.  computed   a-   at    first,   would   ': 

cents  per  kw-hr..  including  all  charges  as  provided  by  law. 

Mr.  Robert  W.  Carey,  man  that 

a  twenty-four-hour  service  is  given  and  that  the  town  has 

many   summ  anything  but   coal 

.  on  account  of  the  absence  of  gas  service  along  the 

Conferences    with    the    manufacturers    of    electric 

•    the   reliability  of  such 

equipment  that  1  kw-hr.  will  cook  three 

with  careful 
apparal  ill  but 

ii  the  industrial  concerns  within  its 

1  n  the  slidinj 
few  custom 

3  cents  and  4  cent-,  notably  in  glue-factory  work,  wh( 
motors   are    run   continuously   night    and   day    in    the 
makiu. 
winti  1 
period  the  electri  1  on  the  s\ 

int  of  the  summer  lightii  i  from  cot- 

tages and  bungal 
for  cooking.     The 

of    electrical    en<  I  price 

were    reduCl 

.eral  of  the  "tiers,  including  the   Eastern 

Yacht  Club,  hav.  e  desire  to  adopt  electric  heat- 

ing an  oil  the  chill 

of  rooms  early  and  late  in  the  season.     Mr    Carey 
that  the  town  will  require  the  customer  to  put  in  the  instal- 
lation and  wire  the  building  and  declared  that  at  5  ce- 
kw-hr.  the  plant  could  compete  sue  r  ga» 

for  heating  water 
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Illumination  and  Wiring 

Lighting  of  a  Department  Store 

The  modern  department  store  presents  a  large  variety  of 
conditions  to  be  met  by  the  illuminating  engineer.  To 
obtain  perfectly  satisfactory  results  it  is  often  necessary  to 
design  special  equipments  of  globes  and  reflectors  and  much 
experimental  work  has  been  done  by  designers  and  manu- 


vary  in  length  from  4  ft.  to  15  ft.  The  lamps  are  hidden 
from  view  and  the  reflection  obtained  is  free  from  streaks. 
Tungsten  lamps  of  15  watts  and  25  watts  are  used.  In 
cases  where  material  of  dark  texture  is  exhibited  use  is 
made  of  the  larger  size  lamps,  while  in  other  cases  where 
lighter  material  such  as  laces  is  shown  the  smaller  size  of 
lamp    has    been     found    sufficient.       High    wall-cases     are 


FIG.     I DISPLAY     WINDOW     LIGHTED    WITH     CEILING    TROUGHS 


-ART-GALLERY    ILLUMINATION 


facturers  to  meet  conditions  encountered  in  such  installa- 
tions. 

The  lighting  of  the  Bamberger  Store  in  Newark,  N.  J., 
presents  some  interesting  features  in  the  illumination  win- 
dows, showcases,  etc. 

The  show  windows  are  high  and  deep  and  are  finished  in 
massive  panels  of  mahogany.  For  the  illumination  25-watt 
tungsten  lamps  placed  9  in.  apart  in  Frink  trough  re- 
flectors are  used.  The  reflector  is  contained  in  a  ceiling 
gutter  about  8  in.  from  the  plate  glass.  It  is  made  of 
metal  and  lined  with  rippled  mirror  glass  designed  to  pro- 
duce an  even  distribution  of  reflected  light  throughout  the 
area  to  be  illuminated.  It  was  necessary  to  take  into 
consideration  back-reflection,  as  the  high  polish  of  the 
ceiling  and  back  wall  would  ordinarily  cause  spots  or  high 
lights ;  moreover,  the  source  of  light  had  to  be  concealed 
so   as  not  to  be   objectionable   to   pedestrians  looking   into 


FIG.    2 ILLUMINATION     IN     HOSIERY    SHOWCASE 

the  window.  For  this  purpose  a  shield  is  inserted  down 
from  the  inner  side  of  the  reflector.  The  wiring  is  ar- 
ranged in  alternate  circuit  so  that  half  of  the  lamps  can 
be  lighted  at  dusk  and  the  remainder  later. 

All  showcases  in  the  store  are  fitted  with  Frink  show- 
case reflectors  placed  in  the  upper  front  corner  and  finished 
in  bronze  to  harmonize   with  the   case   fittings,   and   they 


treated  similarly,  but  wherever  possible  the  reflector  has 
been  installed  in  a  false  ceiling  with  provisions  similar  to 
those  in  the  windows.  Each  case  is  controlled  by  an  indi- 
vidual switch  so  that  the  light  in  any  section  is  entirely 
independent  of  that  in  the  others. 

The  art  gallery  is  illuminated  from  Frink  reflectors  sup- 
ported by  wall  brackets  12  ft.  from  the  floor.  The  light  is 
of  sufficient  intensity  to  bring  out  the  true  color  values  and 
is  reflected  in  such  manner  as  to  produce  the  desirable 
realistic  effect.  There  is  a  total  length  of  175  ft.  of  re- 
flectors. 

In  the  rug  department  the  rugs  are  suspended  from 
hinged  frames.  To  light  these  displays  semi-circular  re- 
flectors measuring  about  50  ft.  in  length  were  erected  just 
outside  the  arc  described  by  the  swinging  frames  of  the 
rack.  This  arrangement  permits  the  whole  surface  of  the 
rug  to  be  uniformly  lighted  while  being  exhibited  to  cus- 


FIG.    4 LIGHTING    UNITS    IN    RUG    SALESROOM 

tomers.  Directly  under  the  reflector  is  placed  a  shield 
which  cuts  off  any  light  which  might  fall  within  the  range 
of  vision.  Fifty-five  16-cp  carbon  lamps  are  used  in  each 
reflector,  this  type  of  lamp  having  been  found  most  suitable 
for  the  purpose.  They  are  wired  alternately  so  that  all  or 
half  the  number  may  be  turned  on  as  the  occasion  may 
require. 
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The  Effects  of  Radiation  on  the  Eye 

Ai    a    regular    monthl)    meeting    of    the    New    England 
on  oi  the  llluminatii  ring  Society  on  A]inl  21 

Dr.  Linns  Bell,  of  Boston,     I 

recent  researches,  in  collaboration  with  I'r.  Frederick  II. 
Verhoeff,  ol   the  tts  Charil  Ear 

Infirmary,   upon    the    effeel  on    upon    thi 

rhese  researchi  ■  ar.      I  he  object  of  the 

investigation   was  to  detei 

of  radiations  from  infra  red  to  ulna     iolel  upon  thi 
media   ol    thi    eye,  quanl  itati  •     relatioi      bi  ng   especiall) 

sought,     Most  of  the  1    1 entatioi  upon 

rabbits.      I  he   lighl  the  quartzi 

tube  mercury  arc  lamp  oi  ;  ;  imp  1  iting  and  magnetite-arc 
lamps  of  '1  amp  ami  to  amp  i  itii  '  ;>  n  11  aous  number 
nf  observations  weri               ind  many  ..1  tre  yet 

to  i"   worked  into  shape  foi  p  Dr.  Bell  said  that 

as  a  result  of  the  tests  it  was  made  absolutely  plain  that 
undet  ordinary  commercial  condition      urrounding  thi 
oi  en  en  the  more  brilliam  illuminat  n 
danger  exists,  and  thai  only  bj    i]i        1  1   and 

deliberate  protrai  ted  expi  1   li^lu 

sources  at  close  range  is  there  the  slightest  chanci 
jury  to  the  organs  of  vision  in  the  practical  ap 
modern  illuminants,  except   in  njury 

may  be  due  to  i In    effect    ible  radiation 

Observations    were    specially    directed    to   the    study    of 
ophthalmia  electric. 1.      1 1    w  .1      Ei  iund   that    ' 
ej  e  does   nol    permit    the   passagi    oi    1    tremi    ultra 
rays,  waves  of  shortet    length  than  about  2950  units 
cut    off,      lln    absorbed   rays  attack    the  cornea,   hov 
and  the  first  effect  noticed   is  a  slight  stippling,  the  next 
stage  being  a  slight  ha/mess  which  temporarily   intei 
with  vision,     ["he  eyi   ol  thi   rabbit  has  probabl}   som 
gt  eater  recupet  at iv e  pow  ei    than  ha     thi    huma 
vision,     In  the  experiment!   thi     iteadiness  of  the  qu 
tube    mercury  arc    lamp    was    oi  'in-,    but    whi 

point    source   of   light    wa     required   greater  concentration 

was    secured    by    the    USI  arc    lamp.       The 

researches  showed  that   E01   w  tvi   lengths  below  3 units 

about  5000  ergs  per  second  pet  >quari  centimeter  would 
produce  m  five  minutes  a  bare!}  perceptibli  effect  on  the 
cornea.     The  law   ol   inversi  res  was  verified  o'er  a 

range  of  intensities  of  to  1  for  distances  above  20  cm. 

1  In  above  figures  mean  that  t5>  to'  erg-seconds  per 
square  centimeter  will  produci  '   "i    stippling   on 

the  cornea.  This  gives  a  basis  for  figuring  at  what  distance 
oni    can  expose  hi  1   given   time  to  a   powerful 

source  of  light,  The  law  of  inverse  squares  means  that  if 
the  effect  is  secured  in  five  minuti     at  hall   a 

distance    oi    2.5    meters,    twent)    five    times    ;is    long,    Or    more 

than  two  hours,  would  be  required  to  produce  the  same 
results,    Therefore,  under  no  ordinary  circumstances,  where 

any  kind  of  powerful  modem  light  source  is  treated  with 
i!i\     sort    of    respect,    can    one    injure    the    cornea,      \\ 

diffusing  globe  the  length  of  exposun  for  the  production 
of  ophthalmia  electric. i  is  practical!}   unlimited      Even  with 

lamps    which    are    most     powerful    in    ultra   violet     radiation 

there  is  no  practical  chance  of  damaging  the  cornea. 

1  In    investigators   also    found   that   subdividing   tin 
posures  oi  the  subject  to  the  light  source  hut  applying  the 

illumination  at  more  frequent  intervals  produce. I  the  same 
effects  as  the  longei  exposun  farther  apart.  The  sub- 
jection   of    the    cornea,    howcvci,    to    repeated 

seemed   to  .stimulate   the   natural    repair   processes,    rid   with 

the   longer   intervals  between    expo  un  •   little   cumulative 
effect  was  observable,    With  an  exposure  interval  01  • 
eight  hours  two  weeks  wen   required  to  obtain  any  material 
effeel  on  the  conic. 1.     \  subliminal  exposure  ^i  the  amount 

Sufficient  to  show  an  effect  on  the  cornea  when  given  daily 
w  as    found    to   he  .  .sms    when 

extended  to  a  two-da}    inter\  tl       I  he  eve  apparentl 


velops  pow  er  to  1  .-.  n  by 

ring  the  two 
been  exposed  to  the  lig  -  of  repealed 

exposures.     The   ft  t  the 

light  source  as  well  as  did  the  one  which  had  been  under 
test,    the    latter   ha  t    im- 

munity. 
Many  othi 

.  and  flint  gl 

.11  the 
and  flint  gl 
thing    shorter   than    a    W  ,'P'ng 

I  he   Eupl 

length  than  39 inits.    With  tlmt  g 

rioted   on   either   11 
posun 

duced   apparently    b)    heal       When   working    with   th' 
spectrum  thi  and  the  hi 

of  heat    in   killing   bacteria   rather  than  the  characteristics 
of    tiie    light    itsell    was    indi 

Retinal    chai 
with  "eclipsi   blind 


Ousting  Overhead  Pole  Lines  from  Panama 

At   1  olon,   in   I 

poles  ami  overhead  win*   from  the  thoroughfares  is  now 

in   progress.      All   electric   light   and  :'  the 

na    Railroad   •  ompany  I  nfied 

conduit  ontain  -ix  ducts  with   3.5   in. 

i  concrete  to  a  thickness 

ntain 

motor  and  lighting  ables, 

and  the  sixl  ••  th.     Manholes  of 

Miflicj.  facilitate  thi  were 

built  of  terra-cotta  till  .ent.     It  was  not 

found    possible    to    keet,    tin*,     man)  '.page 

t  r thi     ->  a     and   hence   op.  •  n   the 

ii    manhole  •.    tide   to   ]  ■ 

the   water   from    reach  in  Although    tin- 

are  waterproofed,  il  u  I   cl  with  salt 

water  and  cement  might  that 

would   tend   •■■   injure   them.      Smaller   du   I 
to  outlying    points    foi 
tricall}   operated  -•  similar  appat 


Recenl  Telephone  Patents 

Mr.   C.  S.  Winsl  ircuit 

system    io;    use    n  connection  wil  His 

patent  I   to  the    K  -apply 

(  oinpativ         I  he    1  I    the 

1  ottici      Ii-  operating  w  indinf 
with    the    c 

11  rent  introd 

key     which 

the  call  at  tl 
the  count  i- 
I'o   this   end   tin    1 

1  el.i\   causi 

soon 

is  depressed  in  1  ■ 

are  restored   :      tin  if   ;:- 

An   impi  -ub- 

Bos- 
ton.      The    permanent 
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Two  compound  magnets  are  built  up  of  these  and  are  se- 
cured at  their  extremities  to  flat  soft-iron  pole  pieces.  The 
magnets  have  all  mirth  poles  together  and  form  a  ring 
which  will  slip  loosely  into  the  casing.  The  pole  pieces  ex- 
tend slightly  beyond  the  outer  edge  of  the  ring  and  are 
shaped  and  threaded  to  fit  internal  threads  on  the  casing. 
The  inner  ends  of  the  poles  upon  which  the  bobbins  are 
mounted  are  bent  up  to  face  a  diaphragm.  An  adjustment 
of  the  air-gap  is  effected  by  moving  the  magnetic  system 
forward  or  back  within  the  shell. 

Railway  Telephones 

For  dispatching  of  trains,  especially  interurban  electric 
trains,  telephone  line  terminals  are  frequently  arranged 
along  the  right-of-way  and  telephone  sets  are  carried  in  the 
cars.  As  telephone  lines  under  such  conditions  are  ex- 
posed to  induction  from  high-tension  lines,  persons  using 
the  instruments  frequently  receive  shocks  of  more  or  less 
severity    unless    proper    protection    is    afforded.      A    patent 


JACK-BOX     FOR     RAILWAY     TELEPHONES 

granted  jointly  to  Mr.  A.  Dixon,  of  Newark,  N.  J.,  and  Mr. 
W.  E.  Freeman,  of  East  Orange,  N.  J.,  covers  a  jack-box 
made  for  this  service.  The  illustration  shows  a  view  of  this 
box  with  the  cover  removed.  The  plug  aperture  is  closed 
by  a  trap  door  and  tubular  fuses  are  included  in  the  circuit. 
On  the  rear  of  the  vertical  plate  ground  protectors  are 
mounted.  This  patent  is  assigned  to  the  Western  Electric 
Company. 


Letters  to  the  Editors 

Lamp  Operation  Due  to  Accidental  Ground 

To  the  Editors  of  the  Electrical  World: 

Sirs: — The  article  on  "'Lamp  Operation  Due  to  Acci- 
dental Ground"  in  your  issue  dated  April  5  forcibly  illus- 
trates some  of  the  difficulties  resulting  from  improper  dis- 
tributing methods.  Referring  to  Fig.  1  herewith,  in  connec- 
tion with  the  article  mentioned,  it  will  be  observed  that  a 
ground  on  one  wire  places  the  other  wires  at  varying  poten- 
tial to  earth,  ranging  from  no  volts  as  a  minimum  to  31] 
volts  as  a  maximum.  The  difficulty  resides  in  the  "series" 
connection  of  the  two  separate  three-wire  secondarv  cir- 
cuits. It  is  impracticable  to  ground  such  a  combined  sys- 
tem, not  only  because  the  neutral  wire  of  each  three-wire 
system  is  placed  at  a  potential  of  no  volts  to  earth,  but 
also  by  reason  of  the  fact  that  the  arrangement  is  such  as 
to  prevent  the  elimination  of  the  neutral  fuse  which  is 
essential  to  the  safe  operation  of  a  three-wire  system. 
Moreover,  the  middle  wire  of  the  system  must  carry  42  per 
cent  excess  current,  and  use  must  be  made  of  neutrals 
which  are  larger  than  necessary  because  of  mechanical 
reasons. 

In  Fig.  2  is  shown  the  proper  method  of  operating  a  five- 
wire  combined  lighting  and  motor-service  secondary  sys- 
tem. There  are  practically  two  separate  single-phase  cir- 
cuits which  are  suitable  for  motor  service  at  220  volts.      !li< 


neutral  wire  is  common  to  the  two  single-phase  circuits. 
The  arrangement  minimizes  the  copper  required  and  per- 
mits proper  grounding.  The  maximum  emf  between  wires 
is  220  volts,  and  the  maximum  to  ground  is  no  volts.  With 
this  connection  the  trouble  mentioned  in  the  article  could 
not  have  occurred,  as  each  customer  is  independent  of  the 
others  in  so  far  as  interference  from  grounds  is  concerned. 
A  ground  on  one  customer's  wiring  would  either  imme- 
diately cause  his  service  fuse  to  blow,  if  on  a  phase  lead, 
or  it  would  give  an  additional  protection  to  the  system  and 
his  own  wiring  if  on  a  neutral  lead. 


Two  Phase  Primary 
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FiveWire  Secondary 
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Five  Wire  Secondary 


FIGS.   I   AND  2 IMPROPER  AND  PROPER   CONNECTIONS 

Die  trouble  from  meters  failing  to  register  when  the 
circuit  is  grounded  is  quite  common.  It  is  attributable  to 
the  careless  practice  of  not  testing  two-wire  circuits  to 
ascertain  which  is  the  neutral  lead,  the  chances  being  that 
one-half  of  the  series  coils  of  the  meters  are  connected  in 
the  neutral  lead,  where  they  are  liable  to  become  shunted 
by  a  ground  on  the  customer's  side  of  the  meters.  The 
remedy  for  this  trouble  is  simply  never  to  connect  a  two- 
wire  meter  with  its  series  coil  in  the  neutral.  If  the  service 
wires  enter  a  basement  through  a  conduit  the  making  of 
this  test  does  not  involve  much  additional  work  to  bridge 
or  remove  the  neutral  fuse  holder  and  at  the  same  time 
connect  the  neutral  wire  to  the  wire  used  for  grounding 
the  service  conduit  to  the  water  pipe.  Such  an  installation 
is  as  near  fool-proof  as  the  present  state  of  the  art  will 
permit.  With  it  no  such  complications  as  those  shown  in 
the  article  can  be  encountered. 

Toronto,  Out.  S.  Bingham  Hood. 


Safety  in  Converter  Substations 

To  the  Editors  of  the  Electrical  World: 

Sirs  : — Among  the  safety  measures  adopted  by  the  Pub- 
lic Service  Commission  of  the  First  District  of  New  York, 
as  given  on  page  975  of  your  issue  dated  May  10.  is  one 
relating  to  the  safety  of  attendants  in  rotary-converter  sub- 
stations, as  follows :  "There  shall  be  at  least  two  operators 
on  duty  in  rotary-converter  stations  delivering  energy  at 
500  volts  or  higher  when  the  same  are  in  operation."  This 
rule  places  emphasis  on  the  voltage  of  the  direct-current 
circuits,  while  what  the  operators  fear  are  the  high-tension 
alternating-current  supply  circuits.  The  fact  is  that  in 
many  substations  where  the  supply  circuits  operate  at  as 
high  as  3000  volts  onlv  one  operator  is  on  duty.  Under 
such  conditions  there  should  be  at  least  two  men  in  each 
substation,  if  the  service  is  to  be  continuous. 

Lawrence,  Mass.  Carl  H.   Lesure. 


May  24,   1913 
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A   Record  of  Practice,   Experience,  New   Ideas   and    Interesting 
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Horizontal  Tubular-Hoilcr  Setting 
A  form  of  horizontal  tubular  boiler    etting  which  differs 

markedly  in  two  of  its  features   u anj         thi    common 

forms  that  are  used  for  horizontal  tubular  boilers  1-  shown 
m  the  accompanying  engraving    taken  from  th(   publication 
of  the  engineering  and  inspection  division  of  the   I  ra 
Insurance  Company  and  the  Travelers'  Indemnity  1  ompan) 

of    I  lart  fonl,   <  01111 


FIC.     I — VERTICAL     LONGITUDINAL     SECTION     llimil'i.ll     Bl 
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The  two  distinctive  features  are  bj  no  means  experi- 
mental, having  been  used  to  a  limited  extent  foi 
and  both  having  been  thoroughly  tried  out  in  pi  ictia  For 
some  reason  they  have  nol  heretofore  appealed  very  strongly 
to  boiler  designers  and,  therefore,  thej  have  nol  made  much 
of  an  impression  in  boiler  practice,  yel  expi 
shown  that  if  the  settings  ar< 

structed  they  effect  a  great  improvement  in  the  combustion 
of  the  fuel  with  .1  consequent  increase  in  the  efficiency  oi 
the  boiler. 

The    features    referred    to    an    the    ignition    arch,    .1.1 
which  extends  over  the  entire  furna<  t,  BB, 

which  permits  of  the  admission  of  air  to  the  furnact   at  the 

bridge  wall 

The   Furnai  i    Ajk  b 

In  the  type  of  furnace  that  is  commonl)  used  foi  a  hori- 
zontal tubular  boiler  the  shell  ns  a  sort  of 
roof  over  the  fuel  bed,  and  as  this  rooi  is  colder  than  the 
fire  immediately  below  it  by  2000  deg.  or  more,  it  chills 
the  gases  that  rise  up  from  the  lire  and  checks  the  com 
bustion  that  would  otherwise  go  on  in  the  gas  spao 
the  furnace.  The  loss  that  results  m  this  way  is  sometimes 
very  considerable.     By  protecting  the  burning  gases  from 

the  chilling  effect  of  the  relatively  cold  holler  the  fut 
arch  causes  tin  111  to  retain  their  heat  until  the  combustion 
is  practically  complete  In  obtain  the  best  effect  the  alter- 
nate courses  of  the  arch  should  he  set  at  sightly  different 
heights,  as  is  best  shown  in  Fig.  1.  the  difference  in  level 
being  an  inch  or  so.  The  object  01'  setting  the  coui 
different  heights  in  this  wa>  is  to  make  the  end  surface  of 
the  arch  uneven  so  that  the  furnace  gases  will  he  thrown 
into  little  whirls  or  eddies  and  become  thorough!)  mixed 
instead  of  sweeping  along  in  a  uniform  undisturbed  current 
as  they  would   be   likely   to   do   if   the   surface   of  th< 


imooth  and  even      Furthermore,  the  projecting  cor- 
■  d   to  the   fire   more   intimately   than   they 
would    he    if    the    arch  ii    become    very    highly- 

heated  so  that  they  tend  to  ignite  any  unburned  gases  that 
strike  against  them. 

Another  advanta  irnacc  arch  is  that  it  affords 

a  much  needed  protection  to  the  holler  itself.  Nearly  all 
oi  ih.  burned  and  cracked  plate,  bulges  and  girth-joint 
troubles  that  are  met  with  in  horizontal  tubular  boilers 
tly  over  the  furnace  or  close  to  the  bridge 
wall  part  of  the  shell  is  ex- 

posed, over  the  furnace,  in  the  usual  form  of  setting  is  so 
intense  that  a  slight  deposit  of  scale  upon  the  sheet  or  a 
slight  coating  of  oil  is  often  sufficient  to  lead  to  very 
0  the  hoi|,r.  The  furnace  arch,  protecting 
this  part   of  tin  the  direct  action  of  thi 

minimizes  the  action  and  docs  away  with  nearly  all  of 
these  deflects  and  thus  greatly  prolongs  the  life  of  the 
boiler. 

The  cost  oi    1   bulge  or  crack  or  oth<  1  n  the 

fire  sheet   ■  is   by  no  means   fairly  represented 

by  the  boil)  r-niaker's  lull  ;  for  putting  a  boiler  out  of  service 
for  repairs,  particularly  in  a  small  plant  where  there  are 
only  a   few  boilers,  often   means  SCI  1    production 

the  repairs  are  being  made,  ami  the  furnace  arch,  by 
preventing  losses  of  this  kind,  increases  the  efficiency  of  the 
plant  as  a  whole  by  an  amount  which  may  he  large  and  very 
real,    although    not    capable    of    being    stated    definitely    in 
It  should  he  noted,  too,  that  the   furnace  arch 

1  to  the  number  of  limits  that  may  require  the 
plant  to  close  down  or  to  curtail  its  production,  because  the 
hoihr  could  still  he  opi  rated  with   fa 

if  part  of  the  furnace  arch  should   fall,  and  the  arch  could 
aired   later   when   convenience  would  permit. 
I  he  arch,  as  will  bi  the  furnace  from  side 

to  side  and  extends  toward  the  rear  to  a  point  just  back  of 
the  bridge  wall.  There  is  doubt  in  the  minds  of  many  who 
have  not  had  experience  with  furnaces  of  this  kind  if  an 
arch  of  this  nature  can   he  made  durable   when  expi 


such  a  fnrc.  heal  from  belov<  ["hen  is  no  trouble  in  main- 
taining it.  if  it  '.'.It  it 
should  not  :  tfa  in- 
terim material  It  sht  It  of  specially  shaped 
firebricks  mad<  witl  tapei  -hape 
that  the  arch  is  •  with  a  thin  mixture  of 
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the  ends  of  the  arch  rest  should  also  be  adapted  to  their  own 
special  duty,  and  buckstays  or  other  devices  should  be  pro- 
vided if  they  appear  to  be  necessary  to  sustain  the  hori- 
zontal end-thrust  of  the  arch.  If  these  things  all  receive 
proper  attention,  the  arch  should  be  quite  durable,  because 
in  its  regular  service  it  lias  no  weight  to  sustain  except  its 
own,  but  if  the  man  who  puts  in  the  setting  tries  to  build 
the  arch  of  ordinary  firebrick  trimmed  by  hand  to  a  guess- 
work taper,  or  if  he  uses  a  proper  brick  that  is  made  with 
a  wrong  taper,  then  the  arch  is  quite  likely  to  give  trouble. 
This,  however,  is  no  fault  of  the  designer. 

It  is  hardly  necessary  to  point  out  that  the  boiler  should 
be  set  higher  than  usual  when  a  furnace  arch  is  to  be  used, 
so  that  there  may  be  plenty  of  space  under  the  arch  for 
the  fire  and  for  the  operations  that  are  necessary  in  main- 
taining and  cleaning  it.  The  only  objections  that  are  used 
against  the  use  of  the  furnace  arch  are  (1)  {hat  it  is  hard 
to  maintain  such  an  arch  in  position  over  the  fire,  (2)  that 
the  arch  interferes  with  the  inspection  of  the  shell  plates  of 
the  boiler,  and  (3)  that  more  or  less  of  the  heating  surface 
of  the  boiler  is  sacrificed  by  the  introduction  of  the  arch. 
None  of  these  objections  is  serious,  however. 

Auxiliary  Air  Supply 

There  are  times  in  running  a  boiler  under  natural  draft 
when  the  air  that  passes  up  through   the  fire  is  not  suffi- 


FIG.    3 SECTION    THROUGH     IGNITION    ARCH 

cient  to  insure  the  complete  combustion  of  the  fuel,  and 
it  is  then  important  to  furnish  an  additional  supply  of  air 
in  some  other  way.  This  is  usually  accomplished  by  open- 
ing the  registers  in  the  fire  doors  and  perhaps  "cracking" 
the  doors  themselves.  The  cold  air  that  then  enters  through 
the  doors  does  not  all  mingle  immediately  with  the  gases 
from  the  fuel,  but  a  considerable  part  of  its  rises  up  over 
these  gases  and  forms  a  sort  of  screen  or  blanket  between 
them  and  the  boiler.  If  the  doors  be  opened  only  a  trifle, 
the  cold  air  may  not  have  any  serious  effect  upon  the  boiler; 
but  when  they  are  opened  wide  enough  to  admit  a  large 
excess  of  air,  and  there  is  no  furnace  arch  present,  the 
boiler  plates  are  likely  to  become  chilled  and  to  develop 
cracks  or  defects  of  other  kinds.  This  action  is  practically 
eliminated  when  the  furnace  arch  is  used,  because  the  enter- 
ing air  cannot  strike  the  boiler  plate  without  first  travers- 
ing the  entire  length  of  the  furnace  and  becoming  well 
heated ;  but  even  in  this  case  it  is  better  to  admit  the 
supplementary  air  at  a  point  further  back  in  the  setting, 
rather  than  to  allow  it  to  enter  through  the  fire  doors.  In 
fact,  experience  indicates  that  it  is  best  to  introduce  it  at 
the  bridge  wall. 


The  bridge  wall  is  hollow  in  the  setting  here  shown,  a 
chamber  6  in.  wide  running  through  it  from  one  side  of  the 
furnace  to  the  other.  This  chamber  is  covered  by  a  layer 
of  firebricks  that  are  set  on  edge  and  separated  from  one 
another  by  free  intervals  of  about  %  in.  A  duct  leads  to 
the  interior  of  the  bridge  wall  from  the  outer  air,  the  draft 
through  it  being  regulated  by  a  butterfly  valve,  D,  that  is 
controlled  by  a  cord  or  chain  or  other  convenient  means. 
When  it  is  desired  to  introduce  more  air  into  the  furnace — 
as,  for  example,  after  firing  with  fresh  coal — the  butterfly 
valve  is  raised  by  means  of  the  controlling  cord.  Air  then 
enters  the  duct,  flows  into  the  chamber  in  the  bridge  wall, 
streams  upward  through  the  narrow  spaces  between  the 
bricks  at  the  top,  mingles  with  the  gases  coming  from  the 
fire  and  provides  the  oxygen  that  is  needed  for  completing 
tlie  combustion  of  these  gases.  The  air  has  become  warmed 
to  a  considerable  extent  by  the  time  it  leaves  the  bridge 
wall,  and  it  is  correspondingly  more  effective  than  it  would 
be  if  it  mingled  with  the  gases  while  at  the  temperature 
of  the  boiler  room. 

As  indicated  at  C,  a  suitable  cleaning  door  is  provided  for 
removing  the  fine  dust  that  accumulates  in  the  bridge  wall 
chamber.  The  setting  that  is  shown  in  the  illustrations  is 
designed  for  a  single  boiler.  When  several  boilers  are  to 
be  set  in  a  battery  the  design  should  be  slightly  modified 
in  several  respects,  but  the  changes  that  will  be  needed  are 
rather  obvious. 

Boiler  attendants  should  thoroughly  understand  that  the 
loss  that  results  from  incomplete  combustion,  due  to  a 
deficiency  of  air  in  the  furnace,  is  far  greater  than  the 
loss  that  is  due  to  heating  a  moderate  excess  of  air  from 
the  temperature  of  the  boiler  room  up  to  that  of  the  gases 
in  the  base  of  the  chimney.  In  ideal  firing  the  supple- 
mentary air  would  be  admitted  in  precisely  the  right 
amount ;  but  as  ideal  conditions  cannot  always  be  realized, 
the  fireman,  when  in  doubt,  should  err  on  the  side  of  ad- 
mitting too  much  rather  than  too  little. 


Re-establishing  Service  After  Flood 

The  recent  floods  which  wrought  such  havoc  in  the  Middle 
States  and  also  did  considerable  damage  along  the  Atlantic 
seaboard  will  long  be  remembered  by  the  electrical  fra- 
ternity. One  of  the  companies  in  the  East  which  passed 
through  a  trying  experience  was  the  Adirondack  Electric 
Power  Corporation,  which  has  two  hydraulic  plants  on  the 
upper  Hudson  River  above  Albany  and  Troy,  N.  Y.  As  a 
result  of  the  flood  the  Spier  Falls  station  was  covered  with 
water  to  a  depth  of  about  3  ft.,  or  practically  up  to  the 
shaft  of  the  generators.  The  flooring  over  the  wheel  pit, 
being  of  wood,  floated  around  the  station,  and  when  the 
water  receded  debris  of  all  kinds  was  found  to  have  accu- 
mulated. Many  of  the  transformers  in  that  plant  are  of 
the  air-cooled  type  and  the  water  entered  the  air  ducts  and 
flooded  the  transformers  and  the  blower  motors,  putting 
them  out  of  commission. 

As  soon  as  the  power  house  became  accessible  the  gen- 
erators, which  are  wound  for  2300  volts,  were  first  turned 
over  for  about  twenty-four  hours  without  excitation,  thus 
throwing  the  water  out  of  the  rotors  by  centrifugal  force 
and  starting  the  air  circulating  around  the  field  struptures. 
An  exciter  unit  was  brought  by  automobile  from  the  works 
of  the  General  Electric  Company  at  Schenectady,  and  for 
three  days  the  generators  were  run  short-circuited  upon 
themselves  with  low  excitation.  The  air-cooled  trans- 
formers were  wound  for  30,000  volts  and,  although  a  con- 
stant blast  of  hot  air  was  passed  through  them  and  the  coils 
heated  by  electricity  in  addition,  they  still  "dripped"  after 
two  weeks  of  such  treatment. 

At  the  Mechanicsville  plant  of  the  company,  lower  down 
the    Hudson,    greater   damage   was   done.      The   operating 
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head  at  that  point  is  18  ft.,  and  the  water  backed  up  in  the 
Station  to  a  maximum  height  over  the  floor  in  the  generator 
room  of  9  ft.  As  the  water  receded  everything  was  found 
to  be  covered  with  a  thick  greasy  mixture  of  oil  and  mud. 
It  was  practically  a  week  before  the  generator  room  floor 
was  free  from  water.  The  machines,  which  were  #wound 
for  ;2,ooo  volts,  were  put  under  load  after  being  dried  out 
and  cleaned  with  much  misgiving, 


Output  of  Ice-Cream    Plant   to    lie   Increased    with 
Same   Electrical    Equipment 

By  altering  the  system  of  freezing  used  in  the  ice-cream 
plant  of  the  Banner  Creamery  Company,  of  St.  Louis,  Mo., 
Mr.  G.  A.  Bang,  president  of  the  company,  hopes  to  ob- 
tain a  considerable  increase  in  the  output  with  the  same 
electrical  equipment.  About  140,000  gal.  of  ice-cream 
manufactured  in  1912,  and  he  expects  to  realize  an  output 
of  200,000  gal.  in  1913  with  the  new  freezing  equipment 
Numerous  experiments  were  conducted  by  him  last  year  in 
which  attempts  were  made  to  discover  more  efficient  meth- 
ods of  freezing  ice-cream.  As  the  air  surrm 
in  .1111  becomes  relatively  warm  unless  a  current  of  air  is 
maintained,  the  still  or  loft  system,  which  was  previously 
used,  has  been  replaced  b)    1    /stem  of  his  own  design. 

One  40-hp  wound-rotor  General  Electric  induction  motor 
is  used   for  driving  all  of  tin  ted  with  the 
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manufacture    ol    the    ice-cream,      Tins    method    has    been 
found  satisfactory   as  the  load  on  the  motor  is  maintained 
practicall)    constanl   and  very  close  to  the  load  at   which 
the  motor  runs  most  efficiently,     it  is  the  characteri  I 
a  wound-rotor  motor,  however,  to  d  idly  in  effi 

CienC)      if     the     load     varies     from     tin-     point     ver\      much. 

Driven  from  the  main  shait  by  belting  are  an  ice  crusher, 
a   deep-well   pump,   a   20-ton    l-"rick   ammonia  compn 
loin    to-gal,   freezing  cans,  an  ice-cream  mixer   an.! 
rocco    fan    for  circulating   cooling   air   through   the   cold- 
Btorage  room, 

Unless  the   freezing  em     ue  tilled  automatically,  there 
is  generally   .1  considei    '•■  in   the  manufacture  of 

ice-cream.       Icc-cnam    1  iboul    double    us    initial 

volume  when  Frozen,  so  thai  a  definite  quantity  should  he 
put   in    ..'eh    freezing    can       Anything    in   excess   of   this 
amount    is   wasted,  as  there   is  only   limited   room    foi 
pansion.     less  than  this  quantity    n  orking 

of  the  freezers  below  rating,     \n  automatic  system  1 
by  the  company  tor  rilling  the  cans  which  avoids  the  waste 
of   ere. 1111    for   the    reason    mentioned. 

rt)  gallons  of  ice-cream  are  frozen  to  the  consistency 


iple  butter  every  ten  minutes  in  the  four  motor-driven 
ing  cans.     It  is  drawn  off  from  the  cans  at  about  18 
deg.  T'ahr.  into  other  cans  or  bricks,  and  the  freezing 
at  ion  is  completed  in  the  cold-storage  1 

Three  inclosed  shelves  about  30  ft.  long  and  3  ft.  wide 
have  been  arranged  one  above  the  other  on  each  side  of 
•  a  current  of  cold  air  can  be 
acted  along  the  top  shelf  and  returned  along  the  bot- 
tom tiers  in  succession.  The  walls  of  the  room  are  in- 
sulated against  radiation  with  cork  board  and  ground  cork 
for  a  depth  of  from  11  to  13  in.  in  addition  to  the  regular 
buildin  tion.     The  ceiling   is  lined  with   5  in.  of 

cork   and   thoroughly   asphalted 

In  the  loft  of  the  room  but  partitioned  off  from  it  is  the 

apparatus  used  for  chilling  the  air  which  circulates  through 

the  inclose' I  the  cold-storage  room.     It  consists 

n  ammonia  coils  29  ft.  long  and  eight  pipes  high  on 

ide  of  the  loft.     A  Sirocco  fan  draws  air   from  the 

tiers    of    shelving   and    blows    it    over    the    ammonia 

and   down   through   the  'uclves   again.      In 

•    air  is  used  over  and  pliant  spots 

arm  air  are  eliminated.     A   practically  uniform  tem- 

from  25  di  ow  zero  Fahr.   is 

maintained   with   this   system.     Mr    Bang  has   found   that 

while    from    «  iijht    t"   twelve   '  ■  equired   formerly 

e  cream  with  the  still  system,  only  three 

■red   with   tl 

ing  the   bricks   additional   ammonia  coils  have 
been    installed    in    one   of    the  a    the   cold- 

storage  room.     The  pipes  are  8  ft.  long  and   are  arr 
six  high  and  eight  deep,  -i  in.  center  to  center,  so  that  the 
'  am  bricks  ma)  be  laid  in  between  pipes  to  hasten  the 
freezing. 

In    addition    to    the    apparatus    named,    a    20 
churn  \  the  mam  1  e  second  fli 

the  building  is  an  ice  plant,  in  which  about  7000  lb.  of  i 
in  200-lb.  cans  by  the  :  m.     A  2-hp. 

r.p.m..  ral   Electric  motor  drives  the 

brine  agitators.     As  the  ice  is  pulled  it  is  conveyed  directly 
to  the  ice-storage  room,  whicl  over  the  del 

mom.     An  ice  crusher  built  flush  with  the  flo 
the  crusl  ry  wagons  1 

The    ammonia    compressor    is    a    double-cylinder,    jil 
acting   machine   at  toe   cylinder 

furnishes    compressed     tmmonia    for    freezing   the    ci 

while    the    other    cylinder     furnishes    refr  '    the 

ice    plant.  the    main    shafting    arc 

driven  through  t  50  that  cither  one  may 

be  cut  out  without  disturbing  the  other. 
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Generators,  Motors  and  Transformers 

Cascade  Connection. — H.  Meyer-Delius. — An  illustrated 
article  giving  circle  diagrams  for  cascade  connections  of 
polyphase  induction  motors  with  commutator  machines. — 
Elek.  Zeit.,  May  1,  1913. 

Amortisseur  Winding. — M.  C.  Smith. — An  illustrated 
article  in  which  the  author  first  describes  the  construction 
of  an  actual  amortisseur  (or  "deadening")  winding  built 
into  the  field  of  a  synchronous  motor  and  explains  its  theory 
by  a  brief  exposition  of  the  principles  of  operation  of  the 
squirrel-cage  induction  motor.  A  short  discussion  (with 
curves)  is  made  of  the  effects  of  the  amortisseur  winding 
on  the  starting  characteristics  of  a  motor,  while  the  next 
section  shows  its  advantages  over  the  solid  pole.  A  sim- 
ple theoretical  explanation  is  given  of  certain  character- 
istics of  the  amortisseur  winding  which  may  be  observed 
in  the  operation  of  motors  thus  equipped,  while  another 
section  indicates  the  advantages  of  this  construction  in 
preventing  hunting  and  in  improving  the  operation  and 
regulation  of  single-phase  alternators.- — Gen.  Elec.  Rev.. 
April,  1913. 

Variable-Speed  Generator. — A  note  on  a  recent  British 
patent  (No.  1205,  1913)  of  T.  W.  Tattersall.  To  regulate 
the  output  of  an  automobile  axle-driven  generator  three 
field  windings  are  provided,  namely,  shunt  and  series  wind- 
ings and  a  balancing  series  winding,  which  is  in  series  with 
an  iron  wire  or  other  resistor  having  a  high  positive 
temperature-resistance  coefficient. — London  Elec.  Eng'ing, 
April  17,  1913. 

Lamps  and  Lighting 

Half-Frosted  Incandescent  Lamps. — A.  J.  Makowek  and 
U.  A.  Oschwald. — An  account  of  experiments  in  which  the 
variation  in  candle-power  due  to  frosting  was  investigated. 
Eight  lamps  were  experimented  with.  A  distribution  curve 
over  the  lower  hemisphere  having  been  taken  for  each  of 
the  lamps  unfrosted  they  were  frosted  over  the  lower  half 
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FIG.    I CURVES    SHOWING    RESULTS    OF   TESTS    OF    LAMPS 

of  the  bulbs  and  re-tested  under  the  same  conditions  as 
those  of  the  original  test.  The  horizontal  candle-power  of 
each  lamp  with  the  bulb  unfrosted  was  called  100  units, 
and  all  other  candle-powers  of  the  lamp  before  and  after 
frosting  were  reduced  to  this  basis  so  as  to  facilitate  com- 
parison of  the  distribution  curves.  The  results  of  the  test 
for  a  100-volt,  25-watt  tungsten  lamp  are  given  in  Fig.    1 


The  candle-power  of  the  lamp  is  reduced  by  the  frosting 
from  100  to  90.8  in  the  horizontal  direction  and  increased 
from  20.5  to  34  in  the  vertical  direction.  The  meari  hemi- 
spherical candle-power  of  the  lamp  with  clear  bulb  is  77.5 
and  that  with  half-frosted  bulb  67.9  units. — London  Elec- 
.April  25,  1913. 

Generation,  Transmission  and  Distribution 

Cost  of  Oil  Engines. — A.  N.  Rye. — An  article  on  the  cost 
of  gas  and  oil  engines  for  electric  supply  stations,  giving 
data  of  cost,  etc.,  from  actual  practice.  The  author  con- 
cludes that  internal-combustion  engines  can  give  a  per- 
fectly  satisfactory  supply,  particularly  if  batteries  are  in- 
stalled, but  they  are  essentially  different  from  a  steam'  plant 
and  must  be  installed  and  run  with  due  regard  to  this  fact. 
Under  favorable  circumstances  these  machines  are  eco- 
nomical, but  it  must  not  be  forgotten  that  there  are  other 
expenses  besides  the  fuel  bill,  and  the  fuel  bill  of  the  in- 
ternal-combustion engine  must  show  a  handsome  saving  to 
justify  the  use  of  this  class  of  plant.  The  Diesel  oil  engines 
appear  to  have  certain  advantages  over  gas  engines  for 
central-station  work,  but  as  long  as  the  price  of  oil  is 
subject  to  such  severe  fluctuations  the  use  of  this  engine  is 
likely  to  be  restricted  to  special  cases.  The  most  useful 
field  for  the  internal-combustion  engine  appears  to  be  in 
small  central  stations.  As  the  size  of  the  station  increases 
the  advantages  of  this  type  of  plant  decrease,  until  a  point 
is  reached  where  internal-combustion  engines  can  pay  only 
in  exceptional  circumstances,  and  at  the  present  date  this 
point  appears  to  be  reached  when  a  station  under  average 
English  conditions  is  of  sufficient  size  to  use  steam  turbines 
of  1000  kw  or  larger.  The  results  in  Guernsey  have  fully 
justified  the  installation  both  of  gas  and  oil  engines,  the 
great  saving  in  the  fuel  bill  being  more  than  sufficient  to 
balance  the  increased  costs  in  other  directions. — London 
Elec.  Review,  May  2,  1913. 

Traction 

Single-Phase  Commutator  Traction  Motors. — S.  B. 
Smith.- — The  conclusion  of  his  paper  presented  before  the 
(British  1  Institution  of  Civil  Engineers.  The  characteris- 
tics of  single-phase  commutator  motors  and  the  means  for 
overcoming  their  limitations  are  now  fairly  well  known, 
and  it  remains  to  be  seen  whether  these  machines  can  be 
made  to  satisfy  the  severe  requirements  of  traction  work. 
Though  the  motors  possess  nearly  all  the  undesirable  quali- 
ties that  a  machine  for  such  duty  could  possess,  these  re- 
quirements have  been  made  none  the  less  severe  for  that 
reason.  On  account  of  space,  cost,  efficiency,  simplicity  of 
control,  mechanical  considerations,  etc.,  it  has  been  found 
necessarv  to  reduce  the  number  of  units  on  the  locomotive 
to  a  minimum,  so  that  single  units  of  800  hp,  1200  hp  and 
even  2000  hp  will  be  commonly  met  with.  Such  machines 
can  110  longer  be  built  about  the  driving  axles,  but  have  to 
be  placed  in  the  body  of  the  locomotive.  To  transmit  this 
power  to  the  driving  axles,  gearing  through  toothed  wheels, 
or,  what  seems  to  be  gaining  favor,  a  direct  drive  through 
cranks  or  through  an  idle  counter  axle  must  be  adopted. 
The  speed  of  such  motors  may  vary  from  2000  to  500 
r.p.m.,  while  the  diameter  of  the  driving  wheels  may  be 
anything  from  3  ft.  up  to  6  ft.  It  would  scarcely  seem  pos- 
sible that  motors  of  the  repulsion  type — burdened  with  lim- 
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itations  as  they  an     can   1    ■:      ■    made  to  withstand  the 

severe   conditions    ol    Ion traffic.      The    ultimate 

solution  of  the  single-phase  commutator  motor  for  railway 
work  will  doubtless  have  to  be  sou- 
series  type.    The  cross  flux  necessary  E01  on  can 
be  provided  either  by  means  of  a  local  commutating  pole, 
as  in  the  compensated  series  motor,  or  bj  means  of  a  wind 
i  utr  spread  over  the  whole  poll   pitch,  .1    in  repul- 
sion  motor.     Both   method                           in  practice,     tn 
the  former   i'  w ei    1  wit ing  ampi  re-tui                ■  quired  ;   in 
the  latter  energ)  is  al  0  tran  mil  ted  on  I  hi 
principle.    With  all  single-phasi    locomotivi     F01   lai    1 
puts  it  is  necessary  to  provide  ample  ventilation 

of  the  large  amount  of   hi  ii    d In   this   r< 

locomotives  equipped   with  serii  suffer  badly,  for 

not  only  is  there  the  heat  due  I  1  it  (or 

motors)  to  be  got  rid  of    which  is  about  twice  the  amount 

that  would  be  developed  in  tinuous-current   motoi 

like  output — but  there  is  also  thai  dissipated  b)   the  ti 

former.     The  output  of  this   transfon isl   equal   thai 

of  all  the  machinery  on  the  I motive,  including  that  of 

auxiliary  motors  foi   pumps,  lighting,  etc.     In  addition,  a 
is  also  usually  necessary  n>  havi   an  induction  1 
prevent  jerking  when  starting  and  when  passing  from  one 
tapping    point    to    another,    which     might     other 
mechanical  trouble,  apart   from  the  discomfort  i"  1 
gers.    This  is  another  source  of  heating  on  the  locomotive. 

Altogether,  then,  there  is  .1  verj  largi  ai int  oi  heat  to  be 

got  rid  of,  ami  with  the  extra  losses  at  starting  the 

lation   problem  become: 1     difficult.     In   face  ol 

all  these  drawbacks,  therefore,  it  is  not  to  be  wonder 
that  the  single  phase  motoi    h  ments 

and  that  all  other  possible  alternatives  are  being  vigoro 
studied     As  yet,  however,  ii"  better  scheme  has  been  forth- 
coming, ami  it  must  be  left   foi   th<    future  to  show  whether 
an    alternativi     method    is    possible.— London 
M.i\    2,   1913, 

Railless  Traction.     M  \       :  1 

1 1  .di  j  lectun  "ii  the  latest  developments  in  railli 
the  cars  being  supplied  with  direct  current  or  alternating 
current    for   overhead    trollej    wires   b)    means   ol    Hi 
arms. — Elek.  Zeit.,    Vpril  24,   1913. 

Elei  in,    I  Oi  onto 
The  first  part  of  an  illustrated  article  on  1  '■ 
supplied   with  current    from   -in   overhead   trolle)    win 

mines,   industrial   works   and    siding 

Storage-Battery     Fraction      11      Beckmann       \m    illus- 
trated article  on  the  modern  practice  "I   using   storagi 
teries   on   electric    locomotives,   motor   cars,    yachts, 
Elek.  und  Vfasi  h.  1  \  ienna  1,   \"nl  20,  1913. 

Installations.  Systems   and    Appliances 

Symboli    1  oaa   • 

RosSANDEH        I  I    all    load   CUrvi       ol    a    central   station   during 

.,11    ir    decomposed  into  elements  of,  say,  an  hour,  and 

ihi   load  ■  Ii  ■ 1  arranged  not  .. .cording 

to  their  succession  m  time,  bul   according  to  th 
value,  a  curve  is  obtained  exten     ig  1    er  the  whoh 
and  beginning  with  th(   cum    1         0  and  ending  witl 
maximum    load   current  1    the   total 

curve  represents  8760  hours,  and  if  the  load  current  during 
8760  'a-  hours  w  as  below 

responds   to   tin-   abscissa    E  6  when   the   scale  of   the 

abscissas  is  hours.    The  authi  it  in  manj 

it  is  possible  to  find  a  mathematic  tl  curve  from  a  few  char- 
acteristic data  of  the  load  conditions  in  such  .1  way  that 
this  curve  can  be  used  instead  oi   the  empirical  curvi 
lined  abo\  e  w  ithout  anj     1  his  curve  1-  | 

In   the  equation 

1      eo  -ii       •  A  /  ■*, 
where      is  thi   1  urrent,  /  the  tune.  ,-    the  ratio  of  the  mini- 
mum load  current  to  the  maximum  load  current,  e  the  ratio 


of    the    total    ampere-hours    produced    during    the    year    to 


8760   intax,   a 


bolic  load  curve  and  it  is  shown  that  it  ca  '.h  an 

accuracy    sufficient    for  practical   pui 
problems  of  cent) 

I9'3- 
Operation    in    Parallel. — .'•. 

scribes  a  case   from  practice  in  which  parallel  operaf 

the    intermedia' 

— La 
!  umit  re  EL 

Switchboards. — <      II  -A  continuation  of  his 

long'    serial    OH 

ins.     I  n  the  pn  sent  instalment  the 

mote,     mecii.iinc-.di;.      COl  uiued 

and   profusely   illustl  irnal,    May. 

giving 
details  of  the  materials  u  ermal 

conductors  and   electric   and  thermal   insulators   in   tie 
struction  May,  ioi.v 

\\  ires.  \\  iring  .mil  <  ondnits 
h  Tension     Insulators.- 

An   article   on   a   Study  of   insulators    for 

I  what  takes  place  in  th<  dielectric, 
ins  discussion  b<  ing  '  ased  on  the  h  it  in  air  be- 

tween  two  charged   COl  alter- 

nately   electrified  positive   and    thi 

negative.     He  discusses  what  happens  in  an  insulator  while 
it   is  placed  under  incn  on      He  then  tak< 

limensions  and  torn  ti  iction  of  insulator: 

disCU  hich   they   should  —  l.d 

Revue  Elec,  May  -•.  1913. 

High  Voli 
paper  presented  before  the  Di 
the  manufacture  and  the  electric  propeitii 

Schuckerl   company.     The   author   then  di 

■  r  they  have  been  laid  in 
and  supports  the  recommi  n 

current    for  this  put 

I  jlecl  rophj  sii  b  and  Magni  tism 

■ 

tandards  and  the    \l  'date- 

rials  with  the  aid  of  the    Vn 
I-  ngiu  I    the 

■  tic  and   mechanic 
w  ith  a  view  I  trhich 

- 
the   destruction   of   the   material   under   examiti ..' 
in  progress.      \  larg<    ami  iunt     I  d  ita 
and    in 
differ.  I 

ferenci 

the  m  i| 
the  pro 

■ 
magni 
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■ 

in  which  ti' 
fissun  - 
rail    of    th. 
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in  various  ways — for  example,  by  bending,  nicking,  stretch- 
ing, drilling  holes,  etc. — and  in  every  case  the  good  and 
the  defective  material  have  shown  characteristic  differ- 
ences.— Journal  Franklin  Institute,  April,   1913. 

Transient  Phenomena. — H.  W.  Linke. — An  analytical  in- 
vestigation of  the  transient  phenomena  produced  when  elec- 
trical machines  or  apparatus  are  connected  to  a  line  or 
short-circuited,  etc. — Archiv.  f.  Elek.,  Vol.  I,  1913;  briefly 
abstracted  in  La  Lumiere  Elec,  April  26,  1913. 

Sensibility  of  Photo-Electric  Cells  with  Alkali  Metals  and 
Hydrogen. — J.  G.  Kemp. — An  account  of  a  systematic  quan- 
titative study  of  the  conditions  of  sensibility  of  photo-elec- 
tric ceils  of  alkali  metals  with  hydrogen  and  a  determina- 
tion of  the  work  required  to  draw  an  electron  out  of  an 
atom.  The  following  facts  are  established  by  this  investi- 
gation: Owing  to  the  low  melting  temperature  of  caesium 
the  use  of  this  metal  in  photo-electric  cells  for  photometric 
use  is  very  impractical.  The  temperature  at  which  it  is 
best  to  operate  a  potassium  cell  is  about  25  deg.  C.  Cooling 
the  potassium  cell  much  below  25  deg.  C  does  not  increase 
its  sensitiveness.  The  sensibility  of  a  potassium  cell  can  be 
increased  more  than  a  hundredfold  by  the  process  of  form- 
ing the  hydride  surface.  The  distance  between  the  elec- 
trodes for  best  sensitiveness  is  about  0.5  cm.  The  hydrogen 
gas  pressure  at  which  the  cell  is  most  sensitive  lies  be- 
tween 2  mm  and  3  mm  of  mercury.  The  potential  differ- 
ence applied  to  the  electrodes  for  most  sensitive  conditions 
is  about  330  volts.  The  minimum  energy  required  to  pro- 
duce an  ion  by  collision  was  calculated  from  the  data  and 
found  to  be  of  the  order  1.77  X  io~"  ergs,  while  the  theo- 
retical value  determined  is  1.63  X  10""  ergs.  Assuming  that 
the  straight  lines  obtained  which  show  the  relation  between 
current  and  intensity  of  illumination  hold  for  exceedingly 
small  intensities,  then  by  using  a  tilted  electroscope  of  sensi- 
bility 10""  amp,  a  candle  could  be  detected  at  a  distance  of 
2.7  miles.  This  indicates  that  it  is  highly  probable  that  a 
photo-electric  cell  could  be  used  in  astrophotometric  work. 
— Phys.  Review,  April,  1913. 

Spectral  Analysis  and  Electronic  Theory. — Spies.— An 
account  of  an  experimental  lecture  delivered  before  the 
Electrical  Society  of  Cologne  on  the  relations  between 
spectral  analysis  and  electronic  theory.  The  fundamental 
point  is  that  what  oscillates  in  light  is  nothing  but  the 
electrons.  The  author  discusses  optical  resonance  as  de- 
duced from  the  theory  of  oscillations  of  electrons  and  the 
Zeaman  phenomenon. — Elek.  Zeit.,  April  25,  1913. 

Cathodic  Sputtering. — G.  W.  C.  Kaye. — An  abstract  of  a 
(British)  Physical  Society  paper  giving  an  account  of  the 
volatilization  of  an  aluminum  cathode  in  a  discharge  tube 
containing  helium.  The  sputtered  deposit  on  the  glass  indi- 
cates that,  under  the  conditions  which  prevailed,  the  dis- 
integration was  restricted  to  the  edges  of  the  cathode  and 
did  not  occur  elsewhere.  Accordingly  the  complete  outline 
of  the  cathode  (made  by  rolling  a  sheet  of  aluminum  into 
a  nearly  complete  cylinder)  was  traced  out  by  the  deposit 
on  the  walls  of  the  tube. — London  Electrician,  April  25, 
I9I3- 

Electrochemistry  and  Batteries 

Carbon  Electrodes  for  Electrolytic  Cells. — Joh.  Oarden. 
— An  article  giving  notes  on  the  manufacture  of  carbon 
electrodes  for  electrolytic  cells  and  the  testing  of  such  elec- 
trodes with  respect  to  homogeneity  and  grain,  absence  of 
nacks  and  flaws,  porosity  and  specific  weight,  contents  of 
inert  material,  electric  conductivity,  and  resistivity  to  cor- 
rosion.— Met.  and  Client.  Eng'ing,  May,  1913. 

Resistance  of  Graphite  and  Carbon. — E.  F.  Northrup. — 
An  article  describing  some  effects  of  temperature  upon  the 
1  nice  of  carbide  and  carbon.  The  following  experi- 
ment illustrates  the  difference  between  graphite  and  carbon. 
A  mil  of  graphite  and  a  rod  of  carbon  were  selected,  each 
I.25  in.  long  and  0.25  in.  in  diameter.  These  were  used 
to  connect  together  two  plates  of  graphite.    Two  holes  were 


drilled  in  each  plate  of  graphite  into  which  were  inserted, 
for  a  distance  of  0.25  in.,  the  ends  of  the  carbon  and  the 
graphite  rods.  The  graphite  plat 's  were  connected  to  the 
low-tension  side  of  a  2-kw  transformer,  which  yielded,  with 
no  volts  on  its  primary,  22  volts  on  open  circuit  on  its  low- 
tension  side.  A  rheostat  was  put  in  the  primary  side  of 
the  transformer  to  limit  to  an  approximately  constant  value 
the  current  delivered  by  the  secondary.  On  closing  the 
circuit  the  graphite  rod  came  quickly  to  incandescence 
while  the  carbon  rod,  in  parallel  connection  with  it,  re- 
mained for  a  time  dark,  because  of  its  higher  resistance  at 
a  moderate  temperature.  After  a  fraction  of  a  minute  the 
carbon  rod  began  to  heat,  and  in  doing  so  its  resistance 
rapidly  lowered  so  that  it  took  more  current  than  the 
graphite  rod,  and  it  in  turn  became  brilliantly  incandescent, 
while  the  graphite  rod  greatly  declined  in  brilliancy.  The 
writer  concludes  that,  for  small  laboratory  furnaces  at  least, 
graphite  makes  a  better  resistor  material  than  ungraphi- 
tized  carbon. — Met.  and  Chem.  Eng'ing,  May,  1913. 

Corrosion  of  Iron. — B.  Lambert.- — A  paper  read  before 
the  Faraday  Society  on  the  electrolytic  theory  of  the  cor- 
rosion of  iron  with  reference  to  the  properties  of  chem- 
ically pure  iron  considered  in  connection  with  the  electro- 
lytic theory  of  corrosion. — Met.  and  Chem.  Eng'ing,  May, 
1913- 

Units,  Measurements,  and  Instruments 

Exhibit  of  Instruments. — H.  Armagnat. — An  illustrated 
description  of  the  most  prominent  exhibits  at  the  recent 
instrument  exposition  of  the  French  Physical  Society  in 
Paris.  Some  of  the  exhibits  are  described  in  separate  notes 
in  the  Digest. — La  Revue  Elec,  May  2,  19 13. 

Sensitive  Photo-Electric  Cell. — A.  L.  Hughes. — During 
the  course  of  a  research  it  was  found  necessary  to  meas- 
ure the  transparency  of  a  quartz  plate  over  a  considerable 
region  of  the  spectrum.  To  effect  this,  use  was  made  of  the 
law  that  the  photo-electric  effect  is  proportional  to  the  in- 
tensity of  the  light.  The  following  cell  was  found  to  be 
extraordinarily  sensitive.  As  shown  in  Fig.  2,  it  is  a  pear- 
shaped  flask  to  which  a  quartz  plate  Q  is  joined  by  sealing 
wax.  Communication  with  the  electrodes  is  made  by  means 
of  platinum  fused  into  the  glass,  so  that  the  only  waxed 
joint  in  the  cell  is  that  between  the  quartz  plate  and  the 
flask.  The  illuminated  electrode  is  a  thin  layer  of  sodium 
which  covers  the  whole  of  the  inside  of  the  flask,  and  the 
other   electrode   is   a   brass   rod   projecting    into   the    flask. 


to  /uj/m/l.   ayruL  cJLqSI£4Xl£ 


I'll,.     J — SENSITIVE    PHOTO-ELECTRIC    CELL 

This  is  the  electrode  which  is  connected  to  the  electrometer, 
and  therefore  it  must  be  well  insulated.  The  glass  lL._e 
around  the  platinum  wire  at  P  is  warmed  and  covered  with 
sealing-wax,  which  is  a  good  insulator.  If  the  apparatus 
is  properly  dried  and  evacuated,  the  inside  of  the  glass  tube 
near  P  insulates  perfectly.  Sodium,  which  is  introduced 
into  the  bulb  Ar,  is  stronglv  heated  to  drive  off  gases  which 
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.11-  p  moved  by  a  Toepler  pump  and  charcoal  in  liquid  air. 
Meanwhile  the  '-''II  is  warmed  to  drive  oil  conden  ed 
and  vapors  from  the  walls.  The  apparatus  is  then  tilted 
so  as  to  cause  the  melted  sodium  to  pass  through  the  traps 
and  constriction  L  into  the  small  bulh  M.  The  sodium  in 
M  is  now  heated  until  the  inside  of  the  tlask  becomes  cov- 
ered with  a  layer  of  distilled  sodium,  To  prevent  any 
deposition  on  the  quartz  window,  the  following  i 
employed.     A   piece  of  thin   1-  hown   obliquely  at 

K)  is  cut  so  as  to  fill  the  cross-section  of  the  tube  and  this 
foil  is  held  up  by  a  thin  glass  rod,  which  in  turn  is  sus- 
pended from  the  winch  W  by  a  silk  thread,  When 
cicnt  sodium  has  been  distilled  the  bad  foil  is  raised  by 
means  of  the  winch  and  is  crumpled  up  in  the  -~i"lc  tube 
out  of  the  path  of  the  light  I  he  blow  pipe  i  then  applied, 
to  the  constriction  B,  which  collapses  around  the  glass  rod 
and  is  sealed  off.     Finally  the  apparatus  i  it   /  . 

\    very   convenient   way  of   measuring  the   photo-i 
current  was  to  balanci    ii    igainsl    i  current  throu 
abli    cylol-alcohol  resistor.    The  following  t  ide  on 

the  sen  itivi  nei  i  of  the  cell :     ["he  wavi   Ii  ngth  )    1 16 
isolated   by   a  monochromator,   the   aperture   ral 
lenses  being  about   f.  5.     The  slits  were  -■  cm  by  -■  mm. 
The   power  absorbed  by  the  mercury  lamp  was    [20   watts. 
The  photo-electric  current   obtained   with  the  cell   ■■  ■ 
large  as  580  X  '"""  amp. — I'h  [913, 

Telegraphy,  Telephony  and  Signals 

Physiological   Radio    ;  count    of    the   re- 

searches of  Lefeuvre  on  using  muscular  contractions  by 

electric  currents  for  recording  the  minute  currents  which 
occur  in  radio-telegraphic  receivers,  With  a  frog's  leg 
mounted  in  connection  with  a  recording  drum,  he  receives 
the  radio  signals  coming  from  the  Eiffel  Towi  r  stal 

.  200  miles  dlistant,  and  the  waves    li  d  with 

precision  upon  the  drum.  In  Fig,  .}  .  /  is  the  antenna. 
5"  the  tuning  coil,  D  a  Ferrie  electrolytic  detector,  R  a  pair 
of  4000-olun  telephones,  and  /'  the  potentiometer.  Wires 
are  taken  off  111  parallel   from  the  telephones  and  lead  to 
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:iRCUIT   DIAGRAM     I  IRDING    MINUTE    CURRENTS 


tlu-  nerve  of  the  frog's  leg.  ["he  contractions  of  the  muscle 
act  upon  a  lever  so  that  they  are  magnified  and  recorded 
upon'.i  rotating  drum.   -London  Electrician,  April  25,  1913 

Miscellaneous 

German  Electric  Patents.-  -E.  Bi  rzMANN.     Some  statis- 
tical data  on  the  activity  of  tlu    German  Patent  Office  in 


The  number  of  new   patent  applications  made  d 
the  year  in  the  electrical  class  has  now  reached  3009.    By 

:ch  has  not 
been  equaled  so  far  by  any  other  class.     The  numi  ■ 
new  applications  in  the  electrical  class  has  always  been  high 
in  recent  years,  being  284  1911.     Ap- 

plications numbei  re  carried  over   from   former 

years  into  1912  (of  tlu 

and  four  from   [90;  ^al  number  of  patent  applica- 

tion-  final:  '   these,   1006 

patents  were  finally  granted     The  total  number  of  German 

vhich 
4041  were  still  in 
patents  granted  fi  ft  This 

and   partly    to  "it    of   anm: 

Elek.    '/.lit..  May   1 


Book  Reviews 


Her- 
mann Bohle.    Philadelphia:    J.  B.  Lippincott  Company. 

\  textbook  designed  for  the  use  of  students  in  technical 
It  is  clearly   written,  mainly   from  the  standpoint 
of   British   practice.     The   seven  chapters  of   the  book   are 
devoted  to  the  following  subjects:     Photometric  units 
Standards,  radiation  am  photometric  apparatus, 

light   flux   and   distribution,   I  Yctric  lamp 

rs  and   shades,   illumiii 
The   formulas  pr.  tuple  and  easily  remen 

Theories   are  only   very   briefly   referred,   t...      Practii 
amples  are  tbundantly  in  diagrams,  tabl< 

examples.     The  book  will  be   useful   to  the  student  and 
of  illuminating  1 1 


["he    Dynamic  s  of  Particu 

,    Bodies,      Bj    Arthur    Gordon    Webster,    A.l' 

Second  edit  rmany:     B.  G.  Tcubner. 

New   York:     G.  E.  Stechert  &  Company.    588  pages, 

illus.     Price.   14  marks. 

An  excellent  advanced  mathematical  In  .niics. 

intended  as  a  textbook   for  mathei  The 

chapters  treat  of  the  follow  11  \  -  of  motion. 

particular   tl  material   p<  int.   work 

iction,  oscillations 
rotating  bodies,  Newton 

deformable    bodi<  lydro- 

dynamics.     1  he  treatmi  cerful, 

mics  of  simple  be  nglish 

hich  contaii 


■Ms      IN       I'll. 

fi  [i  \i  ions.     By  Edmund  B.  R.  Pri 

York  :     1>.  Van  \ 

mathematical   chart  ;   illus. 
An  excellent  textbook  on  physical  chemistry,  intended  for 
college  studt 
for  chemists,  ph) 

The  book   is  divided   ii  th   the 

following  tO|  :   on* 

component,    mix) 
electromotive  force    kit 

changes.     It  is  filled  with  numeric  illus- 

trative problems  1  brief  chapter  on  the  mathe- 

matical   pr> 

short  table  of  logarithms     !  rom  tl  refer- 

ence  textb 
one  ■  commendation. 
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New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Electric  Time  Switch 

The  Reynolds  Electric  Flasher  Manufacturing-  Company, 
Chicago,  is  now  placing  on  the  market  a  weatherproof  one- 
day    time    switch    for    use    in    any    con- 
venient place  inside  or  out  of  doors. 

The  clock  is  of  standard  make  and 
requires  no  other  attention  than  daily 
winding.  The  switch  mechanism  is 
mounted  on  a  porcelain  block  and  the 
tripping  arrangement  is  of  simple  con- 
struction. The  cabinet  is  provided  with 
a  door  at  the  back  to  permit  easy  access 
to  all  of  the  winding  levers,  switch  set, 
wiring,   etc. 

This  switch  is  suitable  for  turning  off 
electric  signs,  show-window  lamps,  store 
or  hall  lighting,  isolated  street  lamps, 
patrol  alarm  systems  and  numerous  electrical  installations 
of  a  similar  character. 


ONE-DAY   TIME 
SWITCH 


Heavy-Duty  Internal-Combustion  Engine 

An  internal-combustion  engine  of  the  double-acting,  two- 
stroke  type,  known  as  the  Illmer  gas  engine,  has  been  placed 
on  the  American  market  by  the  Reading  Iron  Company, 
Reading,  Pa.  In  Europe  this  type  of  engine  has  been  made 
for  some  years  and  units  rated  at  2000  brake-hp  are  now 
successfully  operated  there. 

Simplicity  is  the  keynote  in  the  design  of  this  engine. 
(  omparing  the  working  parts  of  this  engine  and  those  of  a 
tandem  double-acting  four-stroke  engine,  the  only  arrange- 


ment before  discharging  through  the  inlet  port.  The  inlet 
valve,  which  is  of  the  poppet  type,  acts  as  a  baffle  to  the 
incoming  charge  and  causes  the  charge  to  enter  the  cylinder 
in  the  shape  of  a  hollow  cone.  In  this  manner  the  charge 
is  well  stratified  and  fills  the  cylinder  to  the  maximum  of 
its  volumetric  capacity.  Owing  to  the  generous  port  open- 
ing, it  has  been  found  that  a  pressure  of  from  1  lb.  to  2  lb. 
per  sq.  in.  is  sufficient  to  drive  the  charge  into  the  cylinder. 
Pump  cards  taken  when  the  piston  speed  of  the  engine  w  as 
700  ft.  per  minute  show  that  the  power  required  to  drive 
the  pump  is  somewhat  less  than  5  per  cent  of  the  indicated 
horse-power  of  the  engine.  The  charging  pump  has  been 
made  double-acting  and  so  fulfils  the  duty  of  the  separate 
air  pump  and  gas  pump. 

Being  of  the  two-stroke  type,  it  has  been  possible  to  use 
the  piston-controlled  exhaust  port,  and  the  operation  is  less 
troublesome  than  is  usually  experienced  with  the  poppet- 
type  exhaust  valves.  Since  the  inlet  valves  are  not  sub- 
jected to  severe  heating  as  are  the  exhaust  valves,  the 
poppet  type  can  be  made  to  serve  very  well  in  that  position. 
The  inlet  valves  are  positively  actuated  both  in  opening  and 
closing  by  means  of  an  eccentric.  The  motion  is  imparted 
to  the  valves  through  a  double-toggle  linkage  shown  in  the 
accompanying  illustration. 

The  piston  of  this  engine  is  arranged  for  water  cooling, 
the  water  being  introduced  through  the  hollow  piston  rod. 
Arrangements  for  cleaning  the  interior  of  the  piston  are 
made  by  constructing  it  in  halves  and  bolting  it  together. 
Twelve  snap  rings  resist  piston  leakage  and  offer  a  factor 
of  safety  against  ring  breakage.  Lubrication  of  the  piston 
is  facilitated  by  its  considerable  length.  Eight  lubricator 
plugs  furnish  the  oil  to  the  cylinder.     All  other  important 


DOUBLE-ACTING    TWO-STROKE    GAS    ENGINE    DIRECTLY    CONNECTED   TO   GENERATOR 


ment  of  that  type  suitable  for  high-power  service,  it  will 
be  found  that  there  are  forty-five  or  more  working  parts 
in  the  latter  as  compared  with  seventeen  in  the  Illmer  type. 
The  scavenging  of  the  cylinder  in  the  Illmer  engine  em- 
bodies an  improvement.  The  conveying  conduits  turn  the 
working  fluids  and  impart  to  them  a  direction  of  flow  paral- 
lel to  the  cylinder  axis,  producing  final  longitudinal  move- 


pares  of  the  engine  are  lubricated  by  a  flush-oiling  system, 
the  oil  being  drained  to  a  central  filter  before  being 
returned  to  the  bearings. 

Notwithstanding  the  relatively  long  stroke  of  the  double- 
acting  two-stroke  engine,  the  over-all  floor  area  is  less  than 
that  occupied  by  a  short-stroke,  tandem,  double-acting,  four- 
cycle engine. 
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Variable-Heat  Electric  Iron 

In  most  cases  the  cord  is  attached  to  an  electric  iron  by  a 
plug,  the  heal  control  being  effected  by  means  of  the  plug 

or  otherwise.     In  the 
"Garland"  iron,  made 
by      the      Michigan 
'  ompany,    the 
cord    is    permanently 
the   iron 
and     the     current     is 
turned  on  and  off  b> 
means  of  ;i  switch  at 
of  the  handle. 
T  h  i  s    sw  itch     is    so 

veniently 
by    one    finger    while 
the  iron  is  being  used,  thereby  affording  a     impli    method 

for  keeping  the  iron  at  any  desired  tempi  ratun  ,      I  I 
is  said  to  be  so  designed  a    - 
ai  the  poinl   and  bottom  ed| 

in-  i 


IKON     Willi 
HANDLE 


Twelve-Ton   Electric    Tractor  and    Trailer 

l!i<-  electric  tractoi   and  trailer  illustrated  herewith  was 

made    bj    the     Anderson    Electric    Cat    Company,    Detroit, 

Mich.,  for  the  Murphy  Power  <  ompanj   oi  the  same  city. 

li   was  designed   for  the  trar  i   from  the 


rRACTOR    ami     rHAII  BR 

j  ards  in  the  company 's  pi  iw  i  r  plant.    Thi 

oi    the   trailer   is    u   tons  and   the   tracti  if   the 

tractor  is  said  to  be  ampli  load  under 

the  local   road   conditions.      I  he  tractor   is  equipped   with 

sixtj  battery  cells  ,.i  the  I  dison   itoragi    3att< 

make,  type   \  i  '      ["hi   motoi  i    ••'<    •    ies  wound  type  rated 

at  85  amp  and  is  made  b)    thi 


Small    Series-Type  Alternatinjr-l'urrent    Motors 
The    Victoi  Company,    Chicago,    has    recently 

brought  out  a  line  of  small  series-type  alternating  current 
mm, us  the  must   interesting   fi  id  to 

be    practically    sparkless  commutation   and   nearh    pi 
control.      The  motors  arc  built   in  two  si 
\.-hp  rating.    Thi  ;ned  for  operation  al  in 

and  60  cycli  .  220  volts  and  60  cycles,  iio  volts  and  . 
.M  |,,  cycles,  and  220  volts  and  25,  30  "r  40  cycles.  All  are 
built  in  the  same  frame,  which  is  approximately  6.5  in. 
wide,  7  in.  high  and  0.75  in.  from  end  to  end  of  shaft,  the 
shaft  protruding  1  '  s  in.  from  the  end  hearing.  The  field 
as  well  as  the  armature  cores  arc  built  up  of  special!) 
nealed    Swedish-iron    laminations      • -;    thi    comi    il   I 


y  tough  copper  composition.     The  n 
are   made   either   semi-inclosed,   entirely   inclosed   with   the 
exception    of    external    binding    posts,   or   entirely    in 
without   external   binding   posts,  the  leads   in  this   instance 
being  brought  out  at  the  top  of  the  motor  and  incased  in 
conduit. 

One  ration 


of  any   apparatus   requiring   full   torque,  such 
machines,    vacuum   cleaners,   carbonators   and   man) 

5  that  an  likely  I  '  here 

are  no  starting   di 
if  the  motor  should  bei 

controlled  with  a  separate  rheostat  simil 
direct-current   11 


Steam-Pipe  (  agings 

An  om  ntial  point  in 
and  hot  water  for  heal  obtain 

an   eiti  .inducting   pipe  covering 

such  purposes  w '  n  and 

radiation  losses  to  From  one-quart<  'hree- 

quarters  oi  1  per  cent  pei  n 
by   the    Michigan 

■  •  •  • 

■  '  Aspholtum  Coatmq  .  .    .'         '.'.•* 

'■  -  •  '"  LViii  in*  '-r.--  .    a  •■ 

i«.    . ...  *  '.".'.  -  %«fflXU4!llU£Bajw.  >    u/„.,,v 


illustral 

insul.it 

is  lined   witl    a 
tin  and  the 
cement.      P 
centric  w  ith  thi 
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guides  have  roller  bearings.  The  casings  are  shipped  1 
to  lay,  the  operation  of  laying  merely  consisting  in  placing 
each  section  together  in  the  trench  and  making  a  driving 
fit.  The  ends  of  each  section  are  treated  with  a  creosote 
preparation  which  protects  the  only  exposed  portions  dur- 
ing transportation  and  installation. 


Ample  illumination  was  obtained  on  the  third  floor,  where 
millinery,  lingerie  and  pictures  are  sold,  by  the  use  of 
twenty-two  fixtures,  and  the  true  colors  in  rugs  and 
draperies  on  the  fourth  floor  were  brought  out  most  satis- 
factorily by  the  subdued  light  from  similar  fixtures. 

Desk  lamps  were  entirely  dispensed  with  in  the  offices 
after  the  new  installation.     The  units  now  employed  are  of 


Rheostat  Terminal 

\  terminal  connector  for  joining  the  dial  to  the  grids  of 
field  rheostats  is  shown  in  the  illustration.     The  shank  of 


TERMINAL    CONNECTOR 

the  connector  is  elongated  so  as  to  admit  the  cable  in  a 
direct  line,  while  the  contact  disk  is  slotted  to  fit  over  the 
grid  and  is  offset  slightly  to  the  right  or  left  respectively  to 
facilitate  the  work  of  installation.  This  connector  is  made 
by  Dossert  &  Company,  New  York. 


Indirect  Lighting  in  Department  Store 

In  the  Plate  Glass  Block,  a  large  department  store  in 
Duluth,  Minn.,  use  is  made  throughout  of  the  indirect- 
lighting  system  with  results  said  to  be  much  more  satisfac- 
tory than  those  obtained  formerly  with  arc  lamps.  On  the 
main  floor,  where  dress  goods,  silks,  linens  and  men's  fur- 
nishings are  displayed,  twenty-seven  fixtures  have  been 
found  sufficient  to  give  the  required  illumination.  No  addi- 
tional conduits  were  laid,  as  the  old  arc-lamp  outlets  were 


FIG.    2 ILLUMINATION    IN    SUIT   AND   COAT   DISPLAY   ROOM 

the  250-watt  tungsten  type.  No  trouble  has  been  ex- 
perienced from  light  being  reflected  by  glass-topped  show- 
cases since  the  installation  of  the  indirect-lighting  system. 
All  of  the  fixtures  were  furnished  by  the  Central  Electric 
Company  of  Chicago  and  are  of  the  type  known  as  "Alexa- 
lite." 


Electricity  Applied  to  the  Shoe-Shining  Art 

The  Sanax  Company,  of  125  East  Twenty-third  Street. 
New  York,  has  found  a  new  field  for  its  "Foen"  portable 
hot  and  cold  air  blower.     A  very  large  sale  is  claimed  for 


FIG.     I INDIRECT    LIGHTING    ON     FIRST    FLOOR 

utilized  in  each  case.     Fig.  1  shows  a  view  of  the  first  floor 
entirely  illumined  by  artificial  light. 

On  the  second  floor,  which  is  devoted  to  the  display  of 
cloal  S  and  suits  twenty-two  units  were  installed.  Owing 
to  the  predominance  of  dark  cloth,  the  intensity  required  is 
high,  namely.  4  ft. -candles,  which  is  said  to  have  proved 
entirely  satisfactory.  Fig.  2,  winch  is  a  view  of  this  floor, 
shows  that  practically  all  shadows  are  eliminated. 


DRYING   SHOES    ELECTRICALLY 

it  in  hotel,  restaurant  and  other  bootblack  stands  for  use  in 
hastening  the  shoe-shining  process.  Motor,  fan  and  heat- 
ing element  in  this  device  are  all  inclosed  in  a  strong  light 
case  of  aluminum  and  the  switch  is  the  only  exposed  part, 
so  that  it  can  withstand  the  rough  usage  that  it  would  be 
likely  to  receive  in  this  service.  The  accompanying  cut 
shows  the  facility  with  which  the  device  can  be  applied  to 
the  above-mentioned  work. 


May  2-1  I'd,; 
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Industrial  and  Financial  News 


Public  Utility,  Commercial,  Corporate  and  Trade  Devel- 
opments— The  Electrical  Material  and  Security  .Markets 


Electric  Hoist  Business  Not  Suffering. —  In  a  recent  talk 

with    one    of    the    Lai  ge    mfa 

apparatus  il   developed   thai    in   tin.   lini    no   diminution   in 
iii.    vi ilume  of  business  had  bei  oul 

look  was  conaidei  ed  ti  i  b  i  every  w  ay. 

More  Space  for  Electric  Washer  Company. — The  Maytag 
i  ompany,   Newton,   la.,  which  trie  washini 

chines,  i     about  to  commence  work  upon  a  new    gray-iron 

foundi  y,   \oo  i\    by  90  ft,     ["his  1-  1 1  abi  ml 

has  I ary  on  acco  1  ontinual  increase 

in  the  company's  business. 

Steam-Turbine   Business   Normal. —  I  In     De    I. aval   Steam 

I  in  bine    I  ompany,   of   Trenton 

■  1  reneral    business    1 1  indil  ii  m     in    1  iui    lin<    al    1  hi    pi 
time  seem  to  bi   abi  mt  m  irmal  and  a    Fai  a     -•■  1 
will    continue   so.     The    proposed    tarifl      hangi      ha 
direel  effect  1  >n  oui   pri  idui  1 

Waterwheels    for    Plant    at    Fountain    Falls,    Can. — The 
Northwestern  Ontario  Light   ,v>    Powei   1  ompany,   Ltd 
plai  ''I  an  order  with  the   L  P.  Mori  ■  .   1  'hiladel 

phia,  foi    two  «  aterw  hei  1  evelop 

mciii  near  <  lobalt,  '  tntai  ii >.  1  anada       rhi    contracl 

two  tsoo-hp  vertical  shaft,  iingli    rui turbines  which  are 

in  operate  under  a  head  of  30  ft. 

Insulation     Maker     Enlarges     Plant. —  like      many 
manufacturers  ol  electrical  equipment   al   the  present   time, 
the  Hemming  Manufacturing  1  omp  1.  N.  J.,  the 

product   of   which    is   heal  Ided    insulation,   has 

found  it  in-'  1      iry  to  enlargi  handle 

ihf  in.  1  ■  .1   hi lume  of  luisiiH'ss  in  its  line.     On  this  ac- 

. ■..inn  thi    ci  impanj   ha  >  tr<  bled  il  9  plant  equipmi 

Mexican  Disturbance  Causes  Depression. — A  firm  of  well 
known  exporters  reports  thai  the  recenl  revolution  in 
ico  and  the  subsequent  governmental  turmoil 
.1  decided  falling  off  in  th<   volu  ness  in  thai 

I I  ■       1  he     ale  1  of  electrical  ind    supplii 

been   d<  ci  eased   by  approxima  il    the 

present  time  shi  >u   litl  le  indii  a  I  ii  <•    ■ 

III,    1      x  ,  1  111  I  1 U-. 

Steam-Boiler  Business  Not  Brisk. —  Froi  with 

several    ..I    the    smaller    concerns    supplying    steam-boilei 
equipment  and  accessories  it  was  learned  that  followi 
period  of  exceptional  activity   in  this  line  there  has  b< 
tendency   for  business   to   fall   ofl   ol    late      While  replace 
•milts  are  being  obtained  at  a  good  normal  rate  the  v.. Hum 
of  new  business  has  decn  new 

developments  owing  to  present   moi  conditions 

Steel-Pole  Manufacturing   Not   Hampered  by   Fire. — Thr 
Franklin    Steel    Company,    Franklin,    Pa.,    stated    thai 
transmission  and  lighting  pole  department  was  not  injured 
|,\   a  tire  which  took  i'l.  plant  and  that  it 

is  still  in  .1  posit thei  1  :  01    il>. 11 

line  ..I  equipment.      Nearlj  $200,000  ,■>  damage  was  di 
other  departments,  however,  tin    bat   mills 
The  mill   f"i'   18  in.   stocl  were 

not   injured. 

Expects  an   Excellent   Fan   Season. — The   Monarch 
1  ■■    &  Wire  Company,  Chicago,  discussing  the  1913  fan 
Bon,  said  this  week     "We  ha  ■     had  a  verj  successful  and  un- 
precedented   respon  1     Fi  special    campaign    with 

Hunter   and    Tucrk    I. m         I  I  limber    more   than 

double  tin.-,    o)  anj   ]"■■  ind  all  we  need  now  1^ 

.1  i,w    days  ..I   u. u  in  weatl  ive  the  largest  sale,  by 

far,  in  the  historj    ol   th<        mpanj       These  condition! 
.1K0  (rue  of  our  other  agencj 

Hurley    Machine    Company    Markets    a    New    Line. — The 
"Hurlej   Six"  is  the  name  of  1    ■•   ■■    electric  vacuum  cl 


which  1    the   market   by   the    i 

Ma,  Inn      I  ompa  ,nd    Chicago,   manufac- 

iimdry    machine. 

and   has    several    m 

for    picking    up    threads,    lint,    ra-.  ■  The 

Sold    and    that    tin:  are 

being  received  daily  from  all  pari  intry. 

Chinese  Trade  in  American   Electrical   Supplies   Remains 
Steady. —  Exporters  to  China  report   that 
there  have  been  in.  shipments  of  la 

immediate  falling  off  in  Ameri 

■ 

Males   from   the    six-power   loai 
attitude  ..I    the   Ai 

ship   w  ill   result   from   tin 
Chinese  loan  matt 
New  Jobbing  House  in  Binghamton.  N.  Y. —  ["he    1'd.ind- 
!.:       Electrii  1  any,   Inc      ha 

which  has  been  prominent   Foi   -   an  irs  in  the  electrical 

con- 
ducting   th.  e  handled 

Binghamti  in    I'L  ctrical 
the   Blandinf      ompany  will  als 

plj    jobbing   business       I  In    stock  ■■!    .-,;■  .  n  in- 

■  1  and  additional  stock  1 

.   the    main   office    and    -■  main- 

tained at  tii  State  Street  as  here! 

Oil  Engine   Performance. — 
ing    -. 

■    hp     luilllll:    ' 

recommended   t..  the  government   recentlj    i..r 
nection  with  win 

'  s   made  upon   it    '■ 

.  were  Sun 

oil.     The   density    of  iln 

Baumi  .  iltum 

base.       lln-    fuel    consumption    per    kilowatt -liou- 
tins, ■  ■  il.  when  running 

Appliance   Manufacturers   Open    Pacific   Coast    Branch. — 
Birtman   Elei 
manufacturer  of  vacuus  hair 

ilners    and    similar   appliances,    is    complel 

I  ,  ning  a  branch 
has  been  made  ni 

in    the    company'  1    the 

difficulty  it  '  handling  tl 

erly  without  local  distributing   facilities     ["hi   nev 
he   in   ,  hare  pletr 

-•tock    and    handle    the    distribution    for    the    et  1 
■ 
I  1  su<  tii  11 
No   Change  in   General   Electric    Executive  Officers  — 
the   past   month   .  1 

that 
lent  1 

-  now  in  his  sixtj  nintl 
upon    tie    made    cl 

iny      I      W     Rice,    lr  .  tit   and   chie; 

neer.    ■■ 
and    s. 

vancement       How 

rectoi  hange  what 
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C.  A.  Coffin;  vice-presidents,  E.  \V.  Rice,  Jr.,  Anson  W. 
Burchard,  J.  R.  Lovejoy,  J.  R.  McKee  and  Owen  D.  Young; 
treasurer,  Henry  W.  Darling;  secretary,  M.  F.  Westover. 
Chicago  Fuse  Company  Busy. — In  response  to  our  re- 
quest for  information  concerning  the  present  state  of  its 
business,  the  Chicago  Fuse  Manufacturing  Company,  1014 
West    '  ongress    Street,    Chicago,    says    it    is    finding    trade 

< lition     very   satisfactory.     "We   have  noticed  but  little 

tendency  toward  the  depression  it  was  feared  would  take 
place  to  some  extent  as  a  result  of  opening  up  the  tariff 
and  other  questions  in  which  the  present  administration  is 
interested,"  the  company  adds. 

Large  Fuse  Orders. — The  Economy  Fuse  &  Manufactur- 
ing Company,  Chicago,  maker  of  renewable  cartridge 
fuses,  fuse  accessories,  etc.,  has  received  a  large  order 
through  a  prominent  Eastern  jobber  for  a  quantity  of 
fuses  ranging  in  size  from  10  amp  to  600  amp,  inclusive. 
This  order  came  from  the  United  States  Navy  Department, 
which  will  use  the  fuses  at  the  Brooklyn  Navy  Yard.  An- 
other large  order  received  a  short  time  ago  by  the  Econ- 
omy company  came  from  the  Singer  Manufacturing  Com- 
pany, Elizabethport,  N.  J.  The  material  supplied  on  this 
order  includes  a  large  quantity  of  the  company's  ferrule- 
type  fuses  in  a  wide  range  of  sizes  and  also  a  large  number 
of  knife-blade-type  fuses  in  sizes  from  100  amp  to  400  amp, 
inclusive. 

Conduit  Engineer  Receives  Large  Contracts. — G.  M.  Gest, 
conduit  engineer,  of  Montreal  and  New  York,  has  been 
awarded  the  contract  for  constructing  the  first  section  of 
the  underground  conduit  system  as  planned  by  the  Mon- 
treal Electric  Service  Commission.  There  were  four  ten- 
ders submitted,  and  the  commission  recommended  that  the 
tender  of  Mr.  Gest.  at  $271,758,  be  accepted.  This  will  be 
one  of  the  most  complicated  pieces  of  work  ever  under- 
tak<  n,  the  construction  being  under  the  sidewalks  of  St. 
Catherine  Street,  the  most  congested  street  in  the  city. 
Mr.  Gest  has  agreed  to  complete  the  work  in  six  months, 
while  the  next  lowest  tender  asked  twenty-four  months.  A 
contract  covering  the  construction  of  large  extensions  to 
the  conduit  system  in  Vancouver,  B.  C,  has  also  been 
awarded  to  the  same  engineer. 

Absorption  Ice  Plant  for  Chicago  Stock  Yards. — The 
Carbondale  Machine  Company,  Carbondale,  Pa.,  recently 
installed  and  placed  in  operation  a  50-ton  ice  plant  in  con- 
nection with  a  power  station  for  the  Union  Stock  Yards  & 
Transit  Company,  of  Chicago,  where  all  of  the  local  con- 
ditions are  favorable  for  making  ice  at  a  lower  cost  than 
anywhere  else  in  this  country.  The  engines  at  the  stock 
yards  are  run  non-condensing,  with  3-lb.  back  pressure, 
throughout  the  year  for  heating  purposes,  the  exhaust 
steam  being  used  in  dry  kilns,  etc.,  even  in  the  summer 
months,  so  that  an  abundant  supply  of  exhaust  steam  will 
be  available  at  all  times  for  the  ice  plant.  From  1,000,000 
gal.  to  3,000,00  gal.  of  wrater  is  pumped  each  day  through 
the  stock  yards,  so  that  no  additional  pumping  will  be  re- 
quired for  ice-making.  The  only  extra  labor  will  be  that 
needed  for  pulling  the  ice. 

Mixed-Pressure  Turbine  Sales  Increasing — "Whereas 
our  last  year's  business  showed  an  increase  of  about  50 
per  cent  over  that  of  the  year  before,  this  year's  business 
thus  far  is  double  that  in  the  corresponding  period  of  1912," 
said  a  representative  of  the  George  D.  Atwood  Company, 
149  Broadway,  New  York,  this  week.  This  company 
makes  a  specialty  of  mixed-pressure  turbine  work,  furnish- 
ing complete  equipment  for  power  plants,  and  is  the  gen- 
eral Eastern  agent  for  the  Kerr  Steam  Turbine  Company, 
the  Northern  Equipment  Company  and  the  Uehling  In- 
strument Company.  One  notable  installation  of  this  na- 
ture will  be  made  in  a  plant  which  is  being  built  for  the 
Sicilian  Asphalt  Paving  Company  on  Newtown  Creek. 
Brooklyn,  N.  Y.  This  consists  of  a  100-kw  mixed-pressuTe 
turbine  generating  set.  with  condenser,  rotative  dry- 
vacuum  pump  and  motor-driven  circulating  pump.  The 
unit  is  unique  on  account  of  its  flexibility  for  several  kinds 
of  service.  A  pulley  is  to  be  arranged  on  the  generator 
shaft,  so  that  50  hp  can  be  transmitted  mechanically  from 
.  the  turbine  set  to  a  line  shaft,  and  the  set  is  to  be  designed 
to  operate  either  on  high-pressure  or  low-pressure  steam 
10th.     It  will  be  possible  to  drive  a  mechanical  load  of 


50  hp,  with  no  electrical  load,  if  desired,  in  which  case  the 
set  can  be  run  non-condensing,  or  the  latter  can  develop 
an  electrical  load,  without  having  the  turbine  in  operation 
by  connection  with  the  line  shaft,  or,  in  the  event  of  the 
mechanical  load  being  heavy,  power  can  be  transmitted  to 
the  line  shaft,  thus  reducing  the  load  on  the  engine. 
Should  the  electrical  load  be  heavy  and  the  mechanical 
load  light,  power  can  be  transmitted  from  the  line  shaft 
to  help  out  the  turbine. 

Insulated-Wire  Business  Reaches  Record  Proportions. — 
The  Detroit  Insulated  Wire  Company,  Detroit,  Mich.,  re- 
ports that  its  business  in  the  first  four  months  of  this  year 
was  more  than  100  per  cent  in  excess  of  that  in  the  corre- 
sponding period  of  1912.  April  was  the  banner  month  in 
the  company's  history,  and  from  present  indications  the 
May  business  will  be  even  larger  than  that  of  April.  Or- 
ders on  hand  insure  disposal  of  the  entire  output  for  sev- 
eral months,  despite  the  fact  that  the  company's  productive 
capacity  was  recently  increased  by  extensive  additions  and 
improvements  to  the  factory  equipment.  The  export 
branch  of  the  company's  business  also  shows  a  decided 
increase.  President  Keller  feels  certain  that,  barring  re- 
strictive legislation,  the  outlook  for  continuation  of  his 
company's  rapid  growth  is  decidedly  bright. 

Esterline  Company's  New  Plant. — This  letter  was  re- 
ceived recently  from  the  Esterline  Company,  of  Indian- 
apolis, Ind.:  "Following  the  flood  at  Lafayette,  we  moved 
our  entire  plant  to  this  city.  This  move  had  been  planned 
for  some  time  this  summer,  but  after  the  flood  subsided  we 
decided  not  to  re-enter  the  old  plant.  We  have  here  a 
three-story  reinforced-concrete  factory  building  with  over 
100,000  sq.  ft.  of  floor  space,  which  is  more  than  four  times 
the  space  we  had  at  our  Lafayette  plant.  Business  has  been 
exceptionally  good  during  the  past  month  in  our  meter- 
sales  department,  and  the  outlook  in  this  line  is  particuarly 
bright.  We  do  not  expect  to  be  bothered  by  the  tariff. 
We  are  selling  a  good  many  of  our  lines  abroad  now,  and 
if  we  can  make  them  in  this  country  and  ship  them  to 
other  countries,  we  are  not  much  afraid  of  the  other  fel- 
lows beating  us  out  here." 

Waterwheels  for  Western  Canada  Power  Company. — 
At  the  annual  meeting  of  the  Western  Canada  Power  Com- 
pany, of  Vancouver,  B.  C,  C.  H.  Cahan,  K.C.,  the  president, 
stated  that  in  addition  to  ordering  two  additional  13,000-hp 
double  Francis  turbines  from  Escher,  Wyss  &  Company, 
the  directors  have  given  a  contract  to  the  Canadian  Gen- 
eral Electric  Company  for  two  generators,  and  have  ordered 
from  the  Canadian  Westinghouse  Company  the  switch- 
boards and  other  accessories  to  double  the  present  rating 
of  the  company's  generating  station.  Although  under  its 
contract,  which  was  recently  completed,  the  British  Colum- 
bia Electric  Railway  Company,  Limited,  is  not  required  to 
take  electrical  energy  from  the  Western  Canada  Power 
Company,  before  Sept.  1  next,  that  company  has  already 
commenced  to  take  6000  hp.  Mr.  Cahan  added:  "The  estab- 
lishment of  grain  elevators,  flour  mills  and  cement  mills, 
together  with  the  new  steel  works,  which  will  soon  be  in 
operation  in  Vancouver,  will  insure  large  increases  in  our 
sales  of  energy,  and  we  must  now  prepare  for  the  large 
demand  which  these  industries  will  certainly  make  upon 
us." 

Electrical  Contractors  Expect  Much  from  Society  for 
Electrical  Development. — "While  we  are  doing  a  fair 
amount  of  work  in  Pennsylvania,  Virginia  and  elsewhere 
outside  of  New  York,  we  are  finding  business  right  here 
in  the  local  field  much  lighter  just  now  than  it  was  at  this 
time  last  year,"  said  one  of  the  members  of  a  New  York 
electrical  contracting  firm  this  week.  "In  fact,  as  far  as 
our  company  is  concerned,  things  are  very  dull,  and  if  it 
were  not  for  our  outside  work  the  amount  of  business  we 
are  doing  in  New  York  at  present  would  hardly  pay  ex- 
penses," he  continued.  "The  price-cutting  is  very  severe, 
too,  which  indicates  that  there  are  a  great  many  others  in 
this  line  who  are  willing  to  take  business  at  nearly  any 
price  in  order  to  help  meet  expenses.  I  believe  that  the 
Society  for  Electrical  Development,  when  it  gets  its  plans 
under  way,  will  do  some  very  good  work  in  improving 
conditions  in  the  entire  electrical  field.  Everyone  in  the 
business  is  certain  to  be  benefited  by  the  society's  publicity 
campaign,   even    those    who   are   not   broad-minded   enough 
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to  become  members  of  the  society.  Just  as  soon  as  the 
plan  is  placed  in  operation  a  great  many  concerns  which 
have  not  already  joined  will  do  so  and  with  the  united 
efforts  of  every  branch  of  the  industry  the  latter  will  surely 
receive  a  decided  impetus  along  commercial  lines.  When 
the  movement  was  first  attempted  several  years  ago  the 
financial  troubles  in  19,07  were  so  acute  that  the  plan  was 
naturally    unsuccessful    at    that    tin:         I  reneral    trade 

situation  is  also  somewhat  unsettled  at  present,  but  by  the 
time  things  brighten  up  a  little  the  Society  ior  Electrical 
Development    will    have   all    the    funds    it  >rt    its 

campaign,  which,  1  am  sun-,  will  bi 
entire    industry." 

Tennessee   Hydroelectric   Station    Nearing   Completion.— 
The  hydroelectic  station  of  the  '  hattanooga  &  Term 
River   Power   Company 

River,  about  [2  miles  below  Chattanooga,  is  Hearing  com- 
pletion. Energy  from  this  plant,  which  is  to  have  a  rating 
of  56,000  hp,  will  be  transmitted  to  '  hattanooga  and  the 
surrounding  territory,     A   20,001  n    auxiliary 

is  to  be  1  rected  by  the  <  hattanooga  i  ompany. 

Meridian  (Miss.)  Company  Improving  Its  Property. — 
The  Mi  1  nli. in   1  M  1-        I  i'ii         Rail  '    impany,  n  h 

one  of  the  subsidiaries  ol  the  '  onsolidated  '  ities  Light. 
Power  >^  Traction   C panj  a  number  of  im- 

provements in  its  system.  Hiese  include  the  installation  of 
a  2560-hp  unit  in  the     •  m     1  irs  and 

7  milt  ras  main -. 

Completes  Transmission  Lines  to  Nashville. —  I 
the  transmission  lines  from  the  hydroelectric  plants  of  the 
Tennessee   Power  Company  on  the  Ocoee   River  to  Nash- 
ville, Tenn.,  has  been  completed  and  the  di  ucrgy 
to   thi     Nashville   Railway   &    Light    Company   has   bi 
When    t  In-    development  s  of  thi     renm 
completed  they  will  have  a  rated  output  of  approximately 
100,000  hp       Details  of  the   company's   plans   were  given    in 
these  columns  April  30,    ihj 

Doherty  Faction  Sustained  in  Toledo  Utility  Suit. — 
fudge  Killits  in  the  United  Si  -  I  at  Toledo 

has    handed   down   a   dei  ision   in   thi       is<  th 

Traction,   Light   &    Power   I  ompan;      ersus    Barton   Smith 
and  others,   sustaining   all   acts  .it'   the   board   of   directors 
and  officers  of  the  Toledo  company 
L.  Doherty  &  Company,  and  declaring  theii   electi  m   I 
1  tei.uk  of  the  controversy  ovet    vhii  ri  lughl 

.in  in  t hese  ci ilumn -    \pnl  36. 

Personnel  of  E.  W.  Clark  &  Company  Management  Cor- 
poration.— As  was  mentioned  in  these  columns  last  week, 
E,  vV.  Clark  &  Company,  ol   Philadelp  ers  and  one 

of  the  oldest   concerns   in   thi  ently 

organized  .1  new  corporation  undei    Delaware  laws  to  take 

inn   their  engineering  and  managi I  departments.    The 

newly   formed   company   is  known   .i^  the    I-     W.   i  lark   & 
Company  Management   Corporation  and  its  principal 
ating  office  will  be  at  Columbus,  Ohio      It   was  first  .ailed 
the    I-'     \\     1  lark    Management    \    Engineering    I  omp 

but    this   name   was   changed    I"   that    given    abovi 

cers   are     President,    C     M     '  presidents, 

McMeen  and  M.  S.  Hopkins;  secretary  and  treasurer,  G    I 
Estabrook;  assistant  treasurer  and  assistant  secretary 
Burlington, 
Westinghouse  Electric   Earned   Record   Gross  in    191a. — 

I  in  annual  report  itinghouse  Electric  &  Manu- 
facturing Company  foi  the  year  ended  March  31,  1913, 
issued  this  w  ei  k,  shov  the 

II  1  in  the  historj  ol  nj  and  comparing  with 
$34,196,446  in  the  previous  yeai  Hie  net  income  available 
for  dividends  was  $3,164,032,  and  this  was  exceeded  only 
in  nui.  when  the  figure  was  $4,881,105.  Net  earnings, 
after  paj  ing  dii  idend  1  rred 
stock,  wen-  equal  to  8  pet  ent  on  the  outstanding 
common  stock,  a^  compared  with  6  12  per  cent  on  the  same 

amount  I    last  yea  di\  idends  to  the 

aim. uni  ol  $1,053,666  wen  |  lid,  as  against  $352,117  in  1911, 
leaving  a  balance  o  112,067  on  March 

,w.  101  ■  Deductions  for  depreciation,  etc.,  left  the  total 
surplus  at  $7,348,    ■-■       compared  with  $6,648,964  for  the  pre- 

iscal  year.      I  he  value  of  unfilled  orders  as  ■  >:   March 
31,  i'ii.'.  was  $8,137,961;  as    it    March  31,  [913,  the  valu 


unfilled    orders    was   $12,061,473.     The   average    numb 
employees   during   the   year    .■  .pared   with 

an  average  of  16.000  f  r.     In  his  remarks 

to  the  stockholders  Guy   E.  Tripp,  chairman  of  the  board, 
stated  that  all  of  the  foreign   V  panies,  with 

the    except  an    company,    showed    further 

improvi  ment  during  1912,     The  outlook  for  the  British  and 
French  companii  as  particularly  good.     During 

1912   the    Italian    company    received    large    orders    from    the 
Italian  electric 

equipment,  delivery  ol    which   1-   to   begin   shortly. 

Spartanburg    (S.    C.)    Utility    Company    to    Enlarge    Its 

System. —  I  he    South     Carolina     Railway,     Light    &    Power 

Company.   Spartan  to  its 

and  other  equipment  and  1-  planning  to  let  contracts 

undred-thou 
dollar  .n  auxiliary 

hydroelectric  plant  at  G  lis.     The  company 

will  also  erect  another  hydroelectric  plant  at  Palmer  Shoals, 
about  6   miles  above   thi  will   have   a 

rating   of    16,000    hp        1 
12,000  hp. 

To  Consider  Financing  of  New  Station. — At   the  annual 
mcetin  incin- 

an  & 
1. my.    was   elected   a   director    . 
W    1 '  and.     T     R  -   named  on 

the  hoard  of  the   Union  Gas  &   Electric  Company,  a  sub- 
sidiary    of   the    Columbia    company,    in    plai  e    of    Tin 

secretary  of  the  company,  and  T.   F    Wickham  suc- 
\tter  the  e  meet- 

ings were  adjourned   foi  ted  that  at 

l<  finite  nature  re- 
ng   the   financing   of   the   new   genera1 
■  I  by  the  Columbia  1  cost 

of  $3,000,000   will    be   presented   to   the   Sti  :'   the 
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Personal 

Mr.  N.  T.  Fortun  has  been  elected  manager  of  the  Lyle 
(Minn.)   electric-light  plant,  succeeding  Mr.   N.   G.   Fischer. 

Mr.  W.  N.  Chatfield  has  succeeded  Mr.  L.  C.  Phipps,  Jr., 
as  treasurer  and  manager  of  the  Pacific  Power  Company  at 
Bodie,  (  al. 

Mr.  Charles  Schaefer  has  succeeded  Mr.  W.  H.  Hartman 
!>erintendent  of  the  municipal  electric-light  and  power 
plant  at  Opelika,  Ala. 

Mr.  Gerald  H.  Moore  has  been  appointed  resident  en- 
gineer of  the  Canadian  British  Engineering  Company,  Ltd., 
of  Winnipeg,  Manitoba. 

Mr.  C.  T.  Wheat  has  succeeded  Mr.  William  McKinley 
as  superintendent  of  the  Madison  County  Light  &  Power 
Company,  Carlinville,  111. 

Mr.  E.  Cutting  has  been  appointed  superintendent  of  the 
municipal  electric-lighting  plant  at  Riverside,  Cal.,  suc- 
ceeding Mr.  F.  A.  Worthley,  resigned. 

Mr.  Harry  Frith  has  been  reappointed  commercial  man- 
ager for  the  Central  Illinois  Utilities  Company  at  Watseka, 
111.,  succeeding  Mr.  D.  B.  Maxwell,  resigned. 

Mr.  R.  T.  Morris,  municipal  electrician  of  South  Van- 
couver, B.  C,  has  resigned  to  associate  himself  with  Mr. 
G.  M.  Gest,  the  well-known  conduit  engineer  and  con- 
tractor. 

Mr.  Herbert  L.  Harries,  son  of  Gen.  George  H.  Harries, 
has  succeeded  Mr.  P.  T.  Glidden  as  manager  of  the  Louis- 
ville Lighting  Company,  with  the  title  of  assistant  to  the 
president. 

Mr.  L.  W.  Byers,  until  recently  general  manager  of  the 
Atlantic  City  (N.  J.)  Electric  Company,  has  been  trans- 
ferred to  the  New  York  office  of  the  American  Gas  & 
Electric  Company. 

Mr.  P.  T.  Glidden,  until  recently  general  manager  of  the 
Louisville  Lighting  Company,  has  been  transferred  to  St. 
Paul  to  assume  the  duties  of  manager  of  the  Consumers' 
Power  Company  at  that  city. 

Mr.  O.  F.  Whitehurst,  formerly  engineer  of  the  Nashville 
office  of  the  General  Electric  Company,  has  been  appointed 
vice-president  and  general  manager  of  the  Capital  Light  & 
Power  Company,  Jackson,  Miss. 

Mr.  John  Wise,  who  has  been  general  manager  of  the 
Harwood  Electric  Company,  Hazleton,  Pa.,  has  been  made 
general  manager  of  the  Lehigh  Navigation  Electric  Com- 
pany, which  has  acquired  the  property  of  the  former  com- 
pany. 

Mr.  J.  W.  Lieb,  Jr.,  associate  general  manager  of  the 
New  York  Edison  Company,  delivered  an  illustrated  lec- 
ture on  the  engineering  features  of  the  Dayton  flood  be- 
fore the  Yale  University  branch  of  the  American  Institute 
of  Electrical  Engineers  on  May  14. 

Mr.  Frank  H.  Golding  has  resigned  his  position  as  gen- 
eral manager  for  the  Rockford  (111.)  Electric  Company  to 
accept  a  position  as  manager  for  the  Atlantic  City  (N.  J.) 
Electric  Company,  effective  June  1.  He  will  be  succeeded 
by  Mr.  Adam  Gschwindt,  of  Scranton,  Pa. 

Mr.  J.  J.  Roe,  president  and  manager  of  the  Hampton 
(la.)  Electric  Light  &  Power  Company,  has  disposed  of 
all  his  holdings  in  the  company  and  has  been  succeeded 
by  Mr.  M.  A.  Harrison,  formerly  manager  of  the  Nevada 
(la.)   Electric  Company,  who  represents  the  new  owners. 

Mr.  Sydney  W.  Ashe  has  completed  the  work  of  organiz- 
ing the  educational  activities  at  the  Harrison  Lamp  Works 
of  the  General  Electric  Company,  and  has  been  transferred 
to  the  Pittsfield  works  of  the  same  company,  where  he 
will  co-operate  in  handling  the  educational  and  welfare 
work. 

Mr.  Kempster  B.  Miller,  consulting  engineer,  of  Chicago, 
will  sail  for  Glasgow  via  Montreal  on  June  14  and  plans  to 
visit  Edinburgh,  London,  Antwerp  and  Paris.  Mr.  Miller 
will  be  accompanied  by  his  family  and  after  establishing 
them  in  Switzerland  for  the  summer  he  expects  to  return 
about  the  middle  of  July. 

Mr.  E.  L.  Sherwood,  formerly  district  manager  of  in- 
candescent  lamp   sales   for   the    General    Electric    Company 


1  incinnati,  has  resigned  and  joined  the  sales  force  of 
the  National  Carbon  Company  of  Cleveland,  Ohio.  Mr. 
Sherwood's  territory  will  embrace  southern  Indiana,  south- 
ern Ohio,  West  Virginia,   Kentucky  and  Tennessee. 

Mr.  W.  A.  Leland,  of  Charleston,  S.  C,  has  been  elected 
president  of  the  Tennessee  Eastern  Electric  Company 
with  offices  in  Johnson  City,  Tenn.  This  company  re- 
cently purchased  the  lighting  properties  in  Johnson  City, 
and  is  now  engaged  in  building  a  dam  across  the  Nola- 
chucky  River,  and  will  erect  a  hydroelectric  station  near 
Greeneville  and  distribute  electrical  energy  in  eastern 
Tennessee  towns. 

Dr.  Leo  H.  Baekeland,  industrial  chemist,  of  Yonkers, 
N.  Y.,  who  has  won  renown  among  electrical  men  by  the 
invention  of  bakelite,  an  insulating  material,  and  in  the 
photographic  field  by  the  invention  of  velox  paper,  was  the 
recipient  of  the  third  Willard  Gibbs  medal  in  Chicago  on 
May  16.  The  medal  was  founded  by  Mr.  William  A.  Con- 
verse and  is  bestowed  each  year  by  the  Chicago  Section  of 
the  American  Chemical  Society  upon  a  man  who  has 
gained  pre-eminence  in  chemical  research.  A  banquet  was 
held  in  honor  of  Dr.  Baekeland  at  .the  Hotel  Sherman  on 
the  evening  of  the  ceremony.  This  is  the  first  time  that 
the  medal  has  been  presented  to  an  industrial  chemist. 
Previously  it  had  been  bestowed  on  pure-science  chemists. 
Mr.  W.  D.  Richardson  presented  the  medal,  and  Dr. 
Baekeland  responded  by  reading  a  technical  paper  on  "Re- 
cent   Developments    in    Phenolic    Condensation    Products." 


Obituary 


Francis  M.  Rites,  inventor  of  the  Rites  governor  for 
steam  engines  and  at  one  time  chief  engineer  of  the  West- 
inghouse  Machine  Company,  was  found  dead  at  his  country 
home  in  Slaterville,  N.  Y.,  on  May  8.  It  is  supposed  that 
he  suffered  an  attack  of  acute  indigestion  and  died  sud- 
denly about  May  2. 

Horace  G.  Burt,  chief  engineer  for  the  Chicago  Associa- 
tion of  Commerce  committee  of  investigation  on  smoke 
abatement  and  electrification  of  railway  terminals,  died  at 
the  Oak  Park  (111.)  Hospital  on  May  19.  Mr.  Burt  was 
sixty-four  years  of  age.  He  was  a  civil  engineer  by  profes- 
sion and  a  graduate  of  the  University  of  Michigan.  He  had 
devoted  his  life  to  railroad  work  and  was  president  of  the 
Union  Pacific  Railroad  from  1898  to  1904. 

Stephen  D.  Field,  one  of  the  pioneers  in  electric  railways, 
died  at  his  residence  in  Stockbridge,  Mass.,  on  May  18, 
1913.  Mr.  Field  was  an  inventor  in  many  fields  of  electrical 
work  and  in  1879  and  1880  applied  for  patents  for  an  elec- 
tric railway,  including  a  stationary  generator,  trolley  wire, 
electric  car,  under-running  trolley  and  bonded  rails  for 
return  circuit.  In  1880  he  constructed  an  experimental 
electric  line  in  Stockbridge  and  in  1883,  in  connection  with 
Mr.  Edison,  operated  an  electric  locomotive  by  a  third-rail 
at  the  Chicago  Railway  Exposition.  He  also  made  a  num- 
ber of  inventions  in  telegraphy.  Following  his  early  work 
he  did  little  in  the  electric  railway  field  except  in  the  later 
nineties,  when,  representing  American  capitalists,  he  had 
engineering  charge  of  the  electrical  equipment  of  the  tram- 
way system  at  Geneva,  Switzerland. 

George  D.  Rosenthal,  district  manager  for  the  General 
Electric  Company  at  St.  Louis,  Mo.,  died  May  19  in  the 
German  Hospital  in  New  York  City.  He  was  operated  on 
for  appendicitis  on  May  12  and  suffered  a  fatal  relapse  a 
week  later.  Mr.  Rosenthal  had  been  connected  with  the 
General  Electric  Company  for  nearly  twenty-five  years. 
He  was  born  in  New  York  City  forty-five  years  ago.  His 
father  was  chief  statistician  for  the  Thomas  A.  Edison 
Lamp  Works  at  Harrison,  N.  J.,  before  they  were  con- 
solidated with  the  General  Electric  Company.  Mr.  Rosen- 
thal began  his  business  career  with  the  Edison  company 
as  a  lamp  salesman.  After  its  consolidation  with  the  Gen- 
eral Electric  Company  he  went  to  the  Chicago  office  of  the 
new  company  as  a  salesman  for  railway  apparatus.  About 
fifteen  years  ago  he  was  transferred  to  the  St.  Louis  office. 
He  was  one  of  the  best  salesmen  in  the  organization  and 
gradually  worked  up  to  the  position  of  district  manager. 
He  is  survived  by  his  widow. 
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Construction 

New  England 

MONTPELIER,  VT.— The  Consolidated  I.tg.  Co.  has  decided  to  erect 
a  new  substation  in  Graniteville  to  furnish  electricity  in  that  vicinity, 
plans  for  winch   will  b<  .nee.  » 

AGAWAM,  MASS.— The  Agawam  11  Co  baa  petitioned  the  State 
Board  oi   Gat  and   Electric    Light  1  to  issue 

ires  of  capital  stock,  at  $100  per  share,  to  acquire  the  property  of 
the  Housatonic  Pwr.   Co.   in   Ag 

FALL    RX\  1  i'       1  \  ["he  1         1  baa   applied   to 

ill--   Sill-  I  lectric   Light  Commissioners  for   permission  to  issue 

I111       til    stock    at   $150    per    share    ($300,000),    the    pi 

1       laed  I 
tions  and   improvements    to 

GREENFIELD,    MASS.— Work    will  on    the   proposed   en- 

largement  and    improve!  t  of   the   Green- 

field El.   I.I.   fv-   I'wr.   Co.,   which,   11  ill  double   the  output 

>  i    1  In    plant.     !•'.   T.   Ley  &  Co.,  of  Springfield,  have  the  contract  for  the 
in-ii   --1    two   generating   units   and   corresponding   turbines,   enlarg- 
ing  Mir    po 

PLYMOUTH,    MASS.— The    Plymouth    El.     Lt.    Co.    is    exten.li 
[ines   to    Manomel    to     m-i       el<    - 
lion    is    being    circulated    by    the    citizens    for    the    installation    of    street 

lamp        Preparations  are  1 <-  idi    by   tin    company  to  extend  il 

transmission   line   from    Duxbury    to    Marshficld    to    furnisl 

-in-,     ui    the    I- ''I-  ' 
«i'     JTHAM      U  I  1  have    signed    a    contract    with 

Hi-    Union  El.   Lt.  Co.,  of  Franklin,  to  light  the  streets  --f  the  town   with 
electricity.    The  1  !|i  cp. 

PROVIDE     1   I  .    I-'     [.—Bids  will  he  received  at  the  office  of  thi 

irehitect,  Wa  nington,  D,  I  .,  until  June  10  for  the  installation 
of  an  electric  passenger  elevator  in  the  United  States  post  office,  court 
house  and  custom   bou  nee,    R.    I.,    in   accordance   with  plans 

and      1    -  iii     11. ins,    copies   of    which    may    be    obtained    at    the    above   office. 
11,    W.  ii. f     -    ! 


Middle  Atlantic 

ALBANY,    v    Y,     Govi    -  priating 

$1,500,000    for    rccoii  i  uipment    oi    thi 

1  .-1 1 ,    I  ii'-. ■ 

Building ,  $90,000  for  fun 

$21,500    I'm'    a   powei    I-  ...I    $00,000   for 

BINGHAMTON,    N.    Y.— Bidl       ill   be   received   by   the    Si 
Commission,  Capitol,  Albany,   X    Y  .  until 

the   electric-lighting   system   at    the    Binghamton    State   Hospital   .it    Bing- 
hamton,     Drawings  and     1  be  consulted   and   blank   pro- 

.iii.iiiii.l   .11    tin     I'.iiu-i-  -I- il    n    Stati     Hospital    and   .11    the   office   of 
hitect,  Capitol,  Albany,  whi 
obtained.    Lewis  F.  Bilcher  is  ~ii'-   . 
CENTI  R  VILLAGE,  N    J       Pre]  he    m 

Windsor   It.,   lit-  ,\    P«  ■  .lectric 

power  plant  and  steam  auxiliarj    plant  and   two  sub- 

1  Hi.-  othei   at 
work   will    probablj    bi     iv,  irdi  i     -  il 

ment  will  consist  of  two  boilers   ol    300   h  ne   with 

a   rating   ol    from     ISO   to    100  - 

r   each   I  I!.-. I   later),  one  400-kva.  three-] 

60-cyclc,  600-1  1 

leva,   on,-    ISO-leva 

one  35  In I  om  id-line 

material    for    approxin  -  .    J5    poles    to 

111  ft.  cedar  or  ch<    tnul   poll  rs  will 

be   requii  ed,  nol 

tures,    etc..    will    be    used  Wright,    of    Susquc- 

li.inn.i.    Pi  presi- 

inager. 

HENDERSON,    N     Y.— The    Publii  h.i»    granted 

N.     Wilson,     of     R -        1  franchise     for 

furnishing    r  K-.  trlcity    in    thi 

.nul    lln-    town    oi     II-  i"    UtililC    the    water-power 

oi    Stony    Creek  to  ity,   winch    will    be    supplemented   by 

.1    si,-. 1111    plant    lor    use    . luring    the    low  v\.it.  i     I 

PENN   YAN.    N.    V.      The    11...., .1   --1    Commissioners    ol    thi     M 
Electric  Light  Plant  has  decided  to  di  lem  and  install 

Busi  insl.iil    nicleis    l.otote    Aug.    1. 

in.!  private  reaidenci  ■  idc  the  meters. 

II  I  I  SFORD,   n     1        n  village  ..i   I'm                                       with  the 

i    111  .    I  i     \    I'  streets 

of  ili.-   \ Ulage   for  a  period  ■  --les   for   57 

M.i  -I  -   lamps  ranging   from  10  - 

ROI  nisi  Ik     \     1  -                       I  Com- 

Capitol,     Vlbany,  V    Y.,    -.mill    June    11. 


nurses'    home,    including    healing,     ; 
Rochester    State    Hospital.    Rochester 

each  division  of  the  work  se;  c  con- 

s'dere.l  lied  and  blank   form* 

of  pTOpo  .-■!  obtained  at  the  P  Rochester,  and  at  the 

I  of  plans  and 
specifications  will  be  iurnished  upon  applies-  Pilcher,  state 

architect.   Capitol,   All  .,   secretary  of 

Commission. 

. 

n  and 
improvement     bonda.      The    compan  purchase    a     5000-kw 

unit. 

w  ''■  '  are   being  considered   for   the   installation 

tern   and   an    a 

the    present     . 

Church 

\\  ,\  I 

■  orge    Babcoci 
S.  L.  George,  O.  A.  Kline,  F.  A.   Rogers  ar. 
incorporators. 
WES1 

nig  to  plans  a: 

will    be   require 
for    each    of    the    following:      For    60-cp    lamps,    80-cp    lamps    and    100  cp 
lamps.      West   Seneca  has  not   a  post   office. 

M.I"".'.  \.   PA.— Thi    Pern    ■  -  ,.|  inl<) 

-ct  to  furnish  ell  Jackson  Lt.,   Hi 

furnishes  electrical   service   in   Nan- 

■  •-re   by   the   power   con 

granted  a   charter   by   Governor   Tener.    will   again    . 
furnish  electrii  il 

Id  an  electric  : 
water-power    in   conjui 
to  extci 

■ 

PHILADELPHIA,    I  .V,lcr  have  been  award) 

contract    for    remodeling   the    interior    of   the    power    plant    of    Nathan    C. 

FERSEV  CITY,   N 

plant   in  the   in  n 

NEWARK,    N.    J,     lo  i-   will   '■■      ■ 
Newark, 
Newton 

at    the    . 

with  th< 

\\  1 1 

■ 
VN    i  IIS.    Ml  m»de  lo  the    1 

■ 

I'm lei    i 

1  .    M      I 
for  a  cha 

plans  proi 

of  an  electi 

WINl 
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its  name  to  the  Northnn  Virginia  Pwr.  Co.  The  company  does  not 
intend  to  engage  in  the  railway  business,  but  will  confine  its  efforts  to 
furnishing  electricity  for  municipal,  manufacturing  and  commercial  pur- 
|>0  es.  The  electric  railway  to  be  built  from  Bluemont,  Va.,  through 
Berryville,  Winchester,  Williamsport  and  Hagerstown  will  secure  power 
from   the   plants  of  the  Northern  Virginia  Pwr.   Co. 

WASHINGTON,  D.  C. — Bids  will  be  received  at  the  Engineer  Depot, 
United  States  Army,  Washington  Barracks,  D.  C,  until  May  27  for 
furnishing  cambric-insulated  cable.  For  further  information  address 
Major  W.  J.    Hard)  n. 

WASHINGTON,  D.  C— Bids  will  be  received  at  the  office  of  the 
signal  officer,  War  Department,  Washington,  D.  C,  until  June  2 
for  furnishing  two  carloads  of  bituminized  fiber  conduit  (approxi- 
mately 25,000  ft.  to  carload),  as  per  specification  238-D,  and  100  gal. 
jointing  compound  for  3-in.  fiber  conduit  (extra)  to  be  furnished  in 
cans.     Major  W.    L.    Clarke   is   disbursing  officer. 

WASHINGTON,  D.  C— Bids  will  be  received  until  June  7  at  the 
office  of  the  chief  signal  officer,  War  Department,  Washington,  D.  C,  for 
furnishing  wire  and  cable  as  follows:  (1)  For  20,000  ft.  rubber-covered 
and  braided,  51  mils,  copper  wire,  N.  E.  code  standard  for  600  volts;  (2) 
30,000  ft.  pothead,  36  mils,  wire;  (3)  10,000  ft.  twisted  pair  bridle,  51  mils, 
wire;  (4)  5000  ft.  single  bridle,  51  mils,  wire;  (5)  50  miles  galvanized, 
81  mils,  iron  wire;  (6)  85,000  ft.  house,  36  mils,  wire;  (7)  10.000  ft. 
cable,  type  413;  (8)  3000  ft.  cable,  type  418;  (9)  10,000  ft.  cable,  type 
No.  411;  (10)  5000  ft.  cable,  type  417;  (11)  50  miles  galvanized,  .144 
mils,  iron  wire;  (12)  10,000  ft.  cable,  type  213;  (13)  35,000  ft.  cable, 
type  321;  (14)  6000  ft.  cable,  type  324;  (15)  18,000  ft.  cable,  type  327; 
(16)  10,000  ft.  cable,  type  401;  (17)  6000  ft.  cable,  type  403;  (18)  10,- 
000  ft.  cable,  type  407;  (19)  3000  ft.  cable,  type  408;  (20)  10,000  ft.  cable, 
type  409;  (21)  1000  ft.  cable,  type  624;  (22)  1000  ft.  cable,  type  644; 
(23)  5000  ft.  cable,  type  325.  Reels  are  to  remain  the  property  of  the 
contractor  to  be  returned  by  the  government  when  empty.  Major  W.  L. 
Clarke    is    chief    signal    officer. 


North  Central 

DETROIT,  MICH.— The  Ford  Motor  Co.,  it  is  reported,  will  add  an- 
other unit  to  its  power  plant  to  furnish  power  to  the  large  addition  to  its 
works  which  will  soon  be  erected.     Edward  Gray  is  engineer. 

DETROIT,  MICH.— The  Paige-Detroit  Motor  Car  Co.  is  planning  to 
erect  a  factory  building  on  McKinstry  Avenue.  A  separate  building  will 
be  erected  for  power  plant.     John  Scott  &  Co.  are  architects. 

INGALLS,  MICH.— Work  will  begin  as  soon  as  possible  on  rebuilding 
the  dam,  owned  by  Ira  Carley,  which  was  recently  washed  away,  carrying 
with  it  a  dynamo  and  two  waterwheels.  A  new  generator  and  two  water- 
wheels   will   be  purchased   to   replace   those  carried  into   the  river. 

MARQUETTE,  MICH.— The  Light  and  Power  Commission  has  decided 
to  build  a  spillway  at  Silver  Lake,  where  storage  water  for  the  Dead 
River  power  plant  is  dammed.  The  commission  has  also  voted  to  furnish 
the  Marquette  City  &  Presque  Isle  Ry.  Co.  with  electricity  to  operate  its 
street-railway  system.  The  company  will  place  orders  at  once  for  a 
200-kw  rotary  converter  and  two  100-kw  transformers  for  its  power  plant. 
Charles  Retallic  is  manager  of  the  street-railway  company  and  also  of 
the   municipal   electric-light   plant. 

MENOMINEE,  MICH.— Funds  are  being  solicited  for  the  installation 
of  an  ornamental  street-lighting  system.  It  is  proposed  to  erect  orna- 
mental standards,  carrying  five-lamp  clusters,  manufactured  by  the  Pres- 
cott  Co.,  of  Menominee. 

NEWBERRY,  MICH.— Plans  are  being  prepared  by  Charlton  & 
Kuensli,  architects,  for  the  construction  of  various  buildings  for  the 
Newberry  State  Hospital,  for  which  $85,000  was  appropriated  by  the 
State  Legislature.  Considerable  new  machinery  will  be  installed  in  the 
power  plant. 

ST.  CHARLES,  MICH.— The  city  of  St.  Charles  contemplates  the 
purchase  of  a  series  Mazda  street-lighting  system,  consisting  of  about 
150  lamps,   within   the   next    12   months.      L.   V.    Troup   is   superintendent. 

WHITEHALL,  MICH.— The  Frugale  Co.  is  erecting  a  power  plant 
to   furnish  light   to  the   summer-resort   districts. 

MARIETTA,  OHIO.— Preparations  are  being  made  by  the  Parkers- 
burg,  Marietta  &  Interurban  Ry.  Co.  to  begin  work  in  the  near  future 
on  the  construction  of  dams  and  hydroelectric  power  plants  along  the 
Muskingum  River  in  Ohio  to  furnish  electricity  to  the  Muskingum,  Little 
Kanawha  district  and  a  great  part  of  the  Ohio  Valley.  Henry  N.  Archer, 
of  Parkersburg,  is  general   manager. 

AUBURN,  KY. — The  owners  of  the  Auburn  Mills  are  contemplating 
the  installation  of  an  electric-light  plant  to  furnish  electricity  for  lighting 
the  town  and  would  like  to  communicate  with  manufacturers  of  electrical 
equipment  and  contractors  in  regard  to  same.  Charles  E.  Bates  is 
manager. 

PADUCAH,  KY.— The  City  Council  is  considering  the  purchase  of  an 
additional  engine  in  the  municipal  electric-light  plant  and  the  installation 
of  a  generator  and  motors  to  operate  the  pumps  which  are  to  be  located 
at  the  water-works  station.  Frank  Burns  is  chairman  of  the  public  im- 
provement committee  of  the  Council. 

BLOOMINGTON,  IND.— The  Southern  Indiana  Pwr.  Co.,  of  Bedford, 
will   erect  a  transmission  line    from   its   power  plant   in   Williams  to   Bloom- 


ington,  to  furnish  electricity  for  the  large  quarries,  etc.  Switching 
equipment  and  2500  kva  in  transformers  will  be  distributed  and  installed 
between  three  stations:  21  miles  Xo.  3  wire  and  500  steel  towers  will 
be  required  for  the  transmission  line.     D.  J.  Angus  is  superintendent. 

BRAZIL,  IND.— The  Brazil  El.  Co.,  it  is  reported,  will  close  doun  its 
power  plant  and  secure  electricity  from  the  Terre  Haute,  Indianapolis 
&  Eastern  Trac.  Co.  to  operate  its  system. 

CLAYTON,  IND. — Arrangements  are  being  made  for  the  installation 
of  an  electric-lighting  system  in  Clayton.  Electricity  for  operating  the 
proposed  system  will  be  furnished  by  the  Danville  Lt.,  Ht.  &  Pwr.  Co., 
of  Danville.  A  transmission  line  about  5  miles  in  length  will  be  erected 
to  furnish  the  service.  The  street-lighting  system  will  consist  of  about  40 
arc  lamps.  Bids  for  construction  of  system  will  be  asked  about  July  1. 
The  Foxworthy  El.  Co.,  of  Indianapolis,  has  charge  of  the  engineering 
work. 

FORT  WAYNE,  IND.— The  Wabash  Valley  Utilities  Co.,  of  Fort 
Wayne,  has  purchased  the  holdings  of  the  Kehoe  Lt.  &  Pwr.  Co.,  of 
Tort  Wayne,  which  furnishes  electricity  for  lamps  in  the  cities  of  New 
Haven,  Ossian,   Rockfield,   Flora  and  Camden,   Ind. 

HILLSBORO,  IND. — A  movement  has  been  started  by  citizens  of 
Hillsboro  and  farmers  near  here  to  organize  a  telephone  company  with  a 
capital   stock   of   $12,000. 

WINGATE,  IND. — The  installation  of  an  electric-light  system  in  Win- 
gate  is  contemplated.  Electricity  for  operating  the  system  will  probably 
be  secured  from  Crawfordsville.  The  erection  of  transmission  lines  from 
Crawfordsville  to  furnish  electrical  energy  in  Linden,  New  Richmond  and 
VVaynetown  is  contemplated. 

ALEDO,  ILL.— The  Tri-County  Lt.  &  Pwr.  Co.  has  closed  contracts 
lo  furnish  electricity  to  operate  the  plants  of  the  Aledo  Brick  &  Tile 
Works  and  the   T.    D.   Winders   Cold    Storage   Co. 

ALTON,  ILL. — We  are  informed  that  the  city  of  Alton  does  not  con- 
template the  installation  of  flaming-arc  lamps,  as  reported  in  the  issue 
of  May  10.  An  ornamental  street-lighting  system  has  already  been 
installed.     B.   R.  Kennedy  is  city  clerk. 

BLOOMINGTON,  ILL.— Arrangements  are  being  made  to  install  out 
200-kw  Fort  Wayne  generator,  one  250-hp  Hamilton  Corliss  engine, 
switchboard  and  instruments  in  the  municipal  electric-light  plant  within 
the  next  month.  The  city  of  Bloomington  expects  to  purchase  within 
the  next  12  months  one  500-hp  water-tube  boiler  with  mechanical 
stokers  for  the  municipal   plant.     S.   S.   Noble  is  superintendent. 

BUI  KLEY,  ILL. — It  is  reported  that  an  agreement  has  been  reached 
between  the  Village  Board  and  the  Central  Illinois  Utilities  Co.,  whereby 
the  village  has  sold  the  municipal  electric-light  plant  to  the  company  for 
$4,750.  The  company  is  to  be  given  a  franchise  and  also  a  contract  to 
pump  water  for  the  municipal  water-works  system. 

CARLINYILLE,  ILL.— The  Madison  County  Lt.  &  Pwr.  Co.  is  recon- 
structing both  its  power  house  and  transmission  line  in  Carlinville. 
The  equipment  will  consist  of  one  190-kw  direct-connected  unit,  consist- 
ing of  an  Erie  simple  engine  and  a  Westinghouse  2300-volt  alternator. 
A  60-kw  motor  generator  set  to  receive  current  at  33,000  volts  will  be 
installed  for  auxiliary  purposes.  No  changes  will  be  made  in  the  boiler 
equipment  at  this  time.  New  switchboard  equipment  will  be  installed  for 
the  190-kw  unit  and  60-cycle  motor  generator,  together  with  one  dis- 
tributing panel  and  one  panel  for  operation  of  the  street-lighting  system, 
to  be  selected  later.  The  distributing  system  will  be  rebuilt  for  2300- 
volt,  60-cycle  current  (poles  used).  All  material  has  been  purchased 
with  the  exception  of  the  street-lighting  system,  which  has  not  yet  been 
decided  upon,  the  decision  resting  with  the  City  Council.  C.  T.  Wheat 
is  local  superintendent  and  E.  D.  Bell,  of  St.  Louis,  Mo.,  is  general 
superintendent. 

DECATUR,  ILL.— The  Wabash  R.  R.  Co.  contemplates  the  installation 
of  a  telephone  system  on  the  Springfield  division  between  Montpelier  and 
Chicago.     J.   P.   Church,  of  Decatur,   is  superintendent  of   telegraph. 

ELGIN,  ILL. — A  petition  which  will  be  presented  to  the  Board  of 
Local  Improvements  is  being  circulated  on  North  Liberty  Street  for  the 
installation  of  an  ornamental  street-lighting  system.  Petitions  are  being 
circulated  for  ornamental  lamps  on  Lindon  and  Forest  Avenues  and  on 
Lily  and  Park  Avenues  between  North  Liberty  Street  and  Lords  Park. 
Conrad  Ackerman,    582   Park  Street,   Elgin,   is  interested. 

ELLIOTT,  ILL.— The  Village  Board  has  granted  the  Central  Illinois 
Utilities  Co.,  of  Piper  City,  a  franchise  to  construct  and  operate  an 
electric-light  system  here.  The  company  has  been  given  -a  ten-year 
contract  for  street  lighting. 

FREEPORT,  ILL.— The  Board  of  Park  Commissioners  is  contemplat- 
ing installing  a  lighting   system   in   Taylor   Park. 

CLASFORD,  ILL.— The  Canton  Gas  &  El.  Co.  has  applied  to  the 
Village  Board  for  a  franchise  to  furnish  electricity  for  lamps  and  motors 
in  Glasford. 

GRIDLEY,  ILL. — The  Village  Board  has  closed  a  contract  with  the 
Illinois  Traction  System  for  lighting  the  streets  of  the  village. 

LEWISTOWN,  ILL. — The  Lewistown  El.  Co.  has  submitted  a  proposi- 
tion to  the  City  Council,  asking  for  a  new  contract  for  street-lighting  and 
that  tungsten  lamps  be  substituted  for  the  arc  lamps  now  in  use.  The 
company  also  offers  to  furnish  electricity  for  pumping  the  city  water  for 
$200    per   month   and    10   cents   per    1000   gal.    for   all   over   that   amount. 

I'l  DKIA,     ILL.— City    Electrician    Wolgajnott    has    recommended    to    the 
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City  Council   tba  police  alarm  system   be  placed 

underground    anil 

I'll'l  I'M,       mi        1  .,.  granted    the    Central 

1               Co.,  ol    Piper  City,  •-.  new   30  year  fi 
QUINCY,  IL1        1          i  .     completed  the 
cable  installation  on   11-.   undergi                     il   and  expects  to  begin  chang- 
ing  over    the   overhead    I ediately.      It    will    also   make   the    neces- 
sary changes   in   its   plant   to  utilize   powe     front   the   Cooper   Dam.' 

'ill    rei be   installation   of   frequency   .  :ne  large  trans- 

I     switchboard-        I  .sill    continue    to    dis- 

tribute   60-cycIe   current    for   lighting  hydroelectric   current 

being  25  cycles.     H.   O.    Channon   is   ma 
SUM  I  II  ID,    ILL.     The      merican  1 
purchased   the    property   of    the    Sheffield    El.   Lt.   I  of    im- 

!i   be   made   to  the  planl 
1 1    is   expected    within    a    few    months   that    electricity    will    be    transmitted 
from  Kewanec  to   5h,  (fii  Id,    ■  ben  a  bed. 

SPRINGFIELD,    II. (..—City    Electrician    Fred    Spi 

' '  it  ■.'   I  ■" ion    th     in     1 

mid  fire  alarm  signal 

I  1  11  [NG,    IM         I  ■.     Rock   River   Lt.    J4    l'wr.   Co.,  of  Sterling,   has 
en,  genera]  manager,  to  negotiate  for  franchises  and 
■ I  lighting    acl  1 lii         I  rampi        I 

Erie,    I   mi, I, ,ii,    FultOU    and    Albany.      The    company    was    recently    incorpo- 
rated with   a   capital   stock  of  $300,000  by   II.   II.   Wood.   Edwin   F.   Law- 
icticc  and  H.  S.  Green. 
TIMEVt  1  1  1  .    11. 1        1  be  ti  il    Illi- 

Pul  i  Co.,    ol     Matl '  furnish    electricity    in 

Timcwcll. 

VERSAILLES,   ILL.— The  Central   Illinois   i'ub.   Ser.  Co..  of   Mattoon, 
nted  a  franchise   by  rnish  electricity 

in    \  I  1  -.lilies. 

Vt  m.i  1  VMS\  N  LE,    ILL.— The   1  a   contemplates 

ng   an   electric    distri  tern    in    Williamsville    and    is    trying 

to  secure  a  contract  for  lighting   thi      treeta   here. 

YORKVILLE,  ILL.— The  Villagi    Bo  ted  the  Public  Service 

1     '•■■!  il [Ilinoi  ,   of  Chicago,  unity 

foi   lamps  a  nd  motors  in  Vorkvilli 

MADISON,    WIS.— Plana    are    being    considered    by    the    State    Street 

lin|ii "inn    foi    ihc    inata     iti  in    ornamental    strect- 

lighting    lystem,  1 [amp  standards  carrying  five- 

lamp    clustei      1 100-wati    and    four 

[round    wires;    fiber-conduit,  .able    will    be 

1  ted      1  be  cost  of  the  stand 

ei etc.,     it    about    $5,000.      The    association    would    like    to    corre- 
spond   with    concerns    furnishing    any    or    all     the     material     in    connection 

with   street-lighting  installations.     F.   \V.   Muds.    115   State   Street,   Madi 
ion,  1    chairman  of  lighting  con 

MII.W  M   KI  1  .   WIS       ["he  Mi  1     Rj     S    Ll     I 

new    nj    and  ....  tundrcd. 

MILWAUKEE,   WIS       rhe   I  P  plied    to 

1 1    Council    lights   in   the  down- 

lown  di 

ALBERT   LEA,   MINX-    11. 
new  power  house  and  is  installing  threi     100-hp  Heine  boilei 

1    Detroii      tokei 

turbine,   one   300*kw  and  one     00  nary  converter,  coal 

and   ash   conveyor,  exciters, 

-■.    Kemper   is   tTI 
BIG    FALLS,  MINN       rhe  Big  I  «        I  0  erect   within 

the  nexi  three  months   1  power  plant  and  distributing  s\st.-m  for  lighting 

ihf   tow  'i   of    His:    Falls,    foi    whii  h  matei 

four    months 

ellani  I  .    Shipley    is   man- 

agar. 

BUFFALO,    MINN.  -The   town   of    B  <  elcc- 

111,111     Ei  .in    the  is   itl    dam    on 

the   Mi    issippi  j     ■  H  '  lent, 

in-:  1  koit,    MINN       1  he 
mental  mile,    I     1 

is  purchasing    11 
FARMINGTON,  MINN       1 
t,,     purcbaae     within     the     next     I J  either 

1    56OO  1  ■.!'     ill  :  Inned 

with   switchboa    I  fo 

with  a  rating  of  .it>, nit  so  hp.  .111,1 
11    cleaners,    B 

1  ii, r  in    h , 

■witchbi  '■    will    establish    a    24-hour    sen 

■tailed,      I'    II.    Eddy   is   man 

FULDA,    MINN       11,,     pow.  ■        I,. 1    of    the    Ful 
which     .  imaged   by   fire,   has   b 

my  contemplati 

,11    the    near    future    to    furnish    eleon 
of  those   towns    lor  lamps  and  motora       F.    D     Lindqui 
isi  NYON,  MINN       M     G    1 


light   plant,   contemplates   the   purchase   of   about    100   incandescent  lamps 
for  street-lighting  purposes. 

LAKE  to   build   within 

the    ncx' 

about  2  miles  of  12  on.     Within  the  next 

year    the    city    expects    to    purchase    two    ne-  I    r    switchboard, 

having  a  capacity  of  75  arc  lamps  each;  also  to  purchase  within  the  next 
three    m  ,1    lightning    a- 

for  same.     M.    '■ 

\.\  LE,    MINI 

ners    of    the    Ii  .  ,t    plant;    also    the    purchase    of    in- 

candescent  lamps   witlun   the   next   three  months.  »  man- 

ager. 

MADISO]  the     municipal     elec- 

plant    contemplate    tal  :r    the    installation    of    small 

motors  and   tl  tries)    heating  devices   and   expect   to 

purchase   some  electric    fans       1  tendent 

MON  ,  PUns    have    been    prepared    by    the 

1  the  construction  of  a  new  power  house, 
136  ft.  by  40  ft.  on  the  sue  of  the  present  power  plant,  to  cost  about 
$40,001'  ,le  space  for  the  steam  plant  ., 

turcs  and  room. 

-Bids  will  be  received  at  the  office  of  the  Ramsay 

■ 

rdance    with    plans    and    spe 
iy  Clarence   II.   Johnston,  architect,  which  are  on   tile  in  t 
of  the   board.     Daniel   Kelly  is  chairman  of  I 
THIEF    RIVER    I  VLLS,    MINN 

1    within    the    next    two    months    an    ornamei.- 
ing  systi  rnamental  lamp  stand., 

lamps,  and  to   purchase  24  pole  lightning  arresters.     Leonsrd   Pete 
superintendent. 

CEDAR    RAPIDS,    I A — An    agreement    bss   been   entered    into   between 
the  city   of   Cedar    Rapids    and   the    Iowa    Ry.   &    Ll  a   dam 

"ill    I"  le    Cedar    River    at   Cedar    Falls   and    leased   to   the 

Ry.   ,\   Lt   Co.   for  a  period  of  24  years.     Louis  Rotb  is  Mayor. 
>een     submitted    to     t   - 
■  Iting   engineer,    1118    V 
ting   that  the  cil  in   8ft.   dam  near   tbc 

ip  400  hp   for 
$200,000. 

CHARLES   I  .-   local   electric-light   and   heating   plana 

water-works  -istnn  have  been  .1     Ii    1   lughlan,  ol   Waterloo; 

M     A.    II 

CLINTON,    IV—  i: 
output    of    its    plant    and    will    install    a    2000-lrw    generating   unit,    together 
with  tui  ard.  transformers  and  other 

auxiliary  ect   about    18   miles   of   transmission 

line.     Tl.  ■  ral    manager. 

light   plant,    including   the   installation   of  one    17«-kw.   trirr. 

about 
line   within  the  next 
'    lightning    arresters,    one    carload    of    poles    and    from    30    to    40 

■ 
the  next  three  montli- 
MEN1  ".    1 

C.    Buckley    is    president   and    □ 

Mi  1N1  'N  \.     I 

■ 
submitted   1,,   il.- 

Ml  INI  Plans    are    '  ■ 

■I  ect. 

MOUNT   AYR,    I  ■ 

lthin    the    n.->' 
general," 
manager. 
PANO 

Co.,  to  be 

CHA1  11    has    been 

Ifcts     of    the 
Fulton,  an 
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MARYVILLE,  MO.— Bids  will  be  received  by  the  Board  of  Public 
Works  of  Maryville,  at  the  office  of  F.  L.  Flynt,  superintendent  of  con- 
struction, until  June  2,  for  the  following  equipment:  For  one  high- 
service  compound  condensing  duplex  direct-acting  pump  of  1,000,000-gal 
capacity;  two  low-service  horizontal  split-case  centrifugal  pumps  (directly 
connected  to  steam  engine)  of  1000  gal.  per  minute  capacity  each;  one 
boiler-feed  pump;  two  pressure  filters  of  250,000  gal.  capacity  each;  one 
4-kw,  120-volt,  direct-current  generator  directly  connected  to  steam  en- 
gine; nne  150-hp  open  feed-water  heater  and  low  concrete  dam,  gravity 
section.  Flans  and  specifications  are  on  file  at  the  office  of  the  super- 
intendent of  construction,  Maryville,  and  also  at  the  office  of  Hiram 
Phillips,  consulting  engineer,  St.  Louis,  Mo.  Copies  of  specifications 
will  be  furnished  upon  application  to  F.  L.  Flynt,  superintendent  of  con- 
struction. 

OREGON,  MO. — Preparations  are  being  made  for  the  installation  of 
a  60-hp  oil  engine  in  the  municipal  electric-light  plant.  When  improve- 
ments   are   completed    a   24-hour   service    will   be   established. 

PORTAGEVILLE,  MO.— The  Portageville  Stave  Co.  is  contem- 
plating the  construction  of  a  stave  mill,  electric-light  and  ice  plants  in 
the  near  future.  N.  V.  Turner  and  J.  B.  Drerup  are  interested  in  the 
project. 

KEN  MARE,  N.  D.— The  installation  of  an  ornamental  street-lighting 
system  is  contemplated  by  business  men.  Mayor  Cole  is  interested  in 
the    project. 

VELVA,  N.  D. — Preparations  are  being  made  by  O.  J.  Kauffman,  of 
Hillsboro,  Wis.,  for  the  construction  of  an  electric-light  plant  in  Velva. 
Mr.  Kauffman  is  open  for  bids  for  the  following  equipment:  One  16-ft. 
by  60-in.  return-flue  boiler,  one  14-in.  by  30-in.  Corliss  engine,  one  60- 
kw,  three-phase,  60-cycle,  2200-volt  generator,  complete  switchboard 
equipment,  one  120-kw  constant-current  transformer  for  series  street- 
lighting  system,  100  meters  and  2000  tungsten  lamps.  Cedar  poles  and 
5  miles  of  No.  6  and  3  miles  of  No.  10  weatherproof  wire  will  be  re- 
quired for  overhead  distributing  system.  Contracts  will  be  awarded 
between   June    1    and    15. 

HUDSON,  S.  D.— Steps  have  been  taken  toward  organizing  a  com- 
pany to  install  an  electric-light  plant  in  Hudson.  J.  B.  Bradley  is  in- 
terested. 

BENEDICT,  NEB.— The  town  of  Benedict  is  planning  to  rebuild  the 
entire  lighting  system  and  expects  to  purchase  75  25-ft.  (5-in.-top)  poles. 
O.  B.  Canfield  is  manager  of  the  municipal  electric-light  plant. 

COOK,  NEB. — Bonds  to  the  amount  of  $5,000  for  the  installation  of 
an   electric-lighting   system    have   been   voted. 

SIDNEY,  NEB.— The  City  Council  has  called  a  special  election  to  be 
held  in  June  to  vote  on  the  proposition  of  issuing  $22,000  in  bonds  for 
the  purpose  of  installing  an  electric-light  plant  with  sufficient  power  to 
pump  the  city  water. 

WISNER,  NEB. — Arrangements  are  being  made  to  change  the  system 
of  the  municipal  electric-light  plant  from  direct  current  to  alternating 
current.  Bids  will  be  called  within  the  next  ten  days  for  the  following 
equipment:  One  75-kw,  three-phase,  60-cycle,  2200-220-110-volt  generator, 
one  3-kw,  125-volt  exciter,  one  30-hp,  three-phase,  2200-volt  belted  motor, 
one  remote-control  regulator  with  main-line  switch  for  30-hp  motor,  one 
three-panel  switchboard  with  instruments,  switches  and  other  protective 
devices;  also  transformers,  lightning  arresters,  wire  and  other  line  ma- 
terial (no  poles),  series  street-lighting  regulator  and  hoods  for  street 
lamps.     Paul   Smith  is  superintendent  of  light  and  water  department. 

LARNED,  KAN— The  property  of  the  C.  W.  Smith  EI.  &  Ice  Co.,  ol 
Lamed,  has  been  purchased  by  a  group  of  Newton  capitalists  for  $110,000. 
It  is  stated  that  the  new  company  may  establish  a  power  plant  here  for 
the  proposed   Arkansas  Valley  interurban  railway   west  from   Hutchinson. 

MADISON,  KAN. — Bids  will  be  received  until  May  29  for  con- 
struction of  a  combined  municipal  electric-light  plant  and  water-works 
system.  Rollins  &  Westover,  Midland  Building,  Kansas  City,  Mo.,  are 
consulting  engineers. 

TESCOTT.  KAN.— An  election  will  soon  be  called  to  vote  on  the 
proposition  to  issue  $25,00  in  bonds  for  the  construction  of  an  electric- 
light  system.  Rollins  &  Westover,  Midland  Building,  Kansas  City,  Mo., 
are  engineers. 


Southern  States 

CHERRYVTLLE,  N.  C— At  an  election  held  recently  the  proposition 
to  issue  $25,000  in  bonds  for  an  electric-light  plant  was  defeated.  The 
city  will  submit  th<  proposition  to  the  voters  again  in  12  months.  E.  C. 
Sharp  is  city   clerk. 

SPENCER,  N.  C. — At  an  election  held  recently  the  proposition  to  issue 
$50,000  in  bonds  to  install  an  electric-light  plant  and  water-works  sys- 
tem was  carried. 

WASHINGTON.  N.  C. — At  an  election  held  recently  the  proposition 
to  issue  $20,000  in  bonds  for  extensions  to  the  municipal  electric-light 
plant  was   carried. 

JONESVILLE,  S.  C— The  question  of  issuing  $22,000  in  bonds  for 
the  installation  of  an  electric-light  plant  and  water-works  system  is  under 
consideration.     John   T.   Scott   is  Mayor. 

WALTERBORO,  S.  C— The  Walterboro  Ice  &  Lt.  Co.  has  been 
granted   a    25-year    franchise   to   operate   an   electric-light    plant    in   Walter- 


boro. Work  will  begin  on  the  installation  of  the  power  plant  about 
October,    1913.     As   yet   nothing  definite  has  been   decided  upon. 

BUFORD,  GA.— The  power  house  of  the  Georgia  Ry.  &  El.  Co.  in 
Buford  was  completely  destroyed  by  fire  recently,  leaving  the  city  without 
electrical  service.  Work  will  begin  on  rebuilding  the  station  imme- 
diately. 

MACON,  GA. — The  Central  Georgia  Pwr.  Co.,  of  Macon,  has  pur- 
chased material  for  2  miles  of  6600-volt  transmission  lines  around  Macon 
and  for  a  11,000-volt  transmission  line  to  Hampton,  12  miles  long.  L.  C. 
Magraw  is  chief  engineer. 

McDONOUGH,  GA.— J.  G.  Smith,  owner  of  the  local  electric-light 
plant,  expects  to  purchase  an  arc-lamp  circuit  for  lighting  the  streets  of 
the  city  within  the  next  two  months  and  may  also  purchase  a  small 
direct-connected  unit  for  day  service,  either  turbine  or  reciprocating  en- 
gine, and  a  three-phase,  2300- volt  generator,  with  necessary  switchboard 
equipment,  etc.,  within  the  next  two  months.  He  may  possibly  purchase 
also  a  small  rectifier  for  battery  charging. 

VALDOSTA,  GA.— The  Valdosta  Ltg.  Co.  has  just  completed  the  in- 
stallation of  a  new  500-hp  Casey-Hedges  boiler  and  a  650-kva  Westing- 
house- Parsons  turbine  and  Wheeler  condenser  and  has  nearly  finished 
rebuilding  its  distributing  system.      W.   G.   Eager  is  general  manager. 

LABELLE,  FLA.— E.  E.  Goodno,  owner  of  the  local  electric-light 
plant  and  ice  plant,  contemplates  doubling  the  output  of  his  plant  this 
year.  The  present  output  of  the  electric  plant  maintains  1000  lamps  and 
the  ice   plant  has  a  daily  capacity  of   10  ton's. 

SARASOTA,  FLA.— The  Sarasota  Ice  &  EI.  Co.  contemplates  in- 
creasing the  output  of  its  electric-light  plant  and  is  said  to  be  asking 
for  bids  on  200-hp  equipment.     R.  E.   Ludwig  is  manager. 

TARPON  SPRINGS,  FLA.— The  Southern  Utilities  Co.,  Heard  Na- 
tional Bank  Building,  Jacksonville,  which  recently  purchased  the  prop- 
erty of  the  Polar  Ice  &  Lt.  Co.,  in  Tarpon  Springs,  contemplates  im- 
provements to  the  plant,  including  the  installation  of  additional  ma- 
chinery.     H.    C.    Adams  is   general    manager. 

ALICEVILLE,  ALA.— The  Aliceville  El.  Co.  is  planning  to  install 
an  electric-light  plant  here,  to  cost  about  $8,000.  The  company  has 
already  secured   a    franchise. 

GREENVILLE,  ALA.— The  Henderson  Lt.  &  Pwr.  Co.  has  recently 
installed  a  20-ton  ice  plant  to  be  operated  in  connection  with  its  electric- 
light    plant.      C.    C.    Henderson   is    president    and    manager. 

MOBILE,  ALA.— The  Gressner  &  Groh  EI.  Welding  Co.  contemplates 
installation  of  an  electric-power  plant  (to  cost  about  $5,000)  in  con- 
nection with  an  electric-welding  plant  for  repairing  steamship  boilers  and 
steel  plate. 

OPELIKA,  ALA. — The  city  of  Opelika  expects  to  purchase  within 
the  next  six  months  one  225-hp  engine  and  a  150-kw  generator  for  the 
municipal  electric-light  plant.  Charles  Shaefer  is  superintendent  of  the 
light   and    water   department. 

ROANOKE,  ALA. — At  an  election  held  recently  the  proposition  to 
Issue  $20,000  in  bonds  to  rebuild  the  municipal  electric-light  plant  and 
water-works  system  was   carried. 

SYLACAUGA,  ALA. — The  town  of  Sylacauga  expects  to  purchase  with- 
in the  next  few  months  a  new  street-lighting  outfit,  consisting  of  from  25 
to  30  series  Mazda  street  lamps.     L.   D.  Coker  is  superintendent. 

BOONEVILLE,  MISS.— The  Booneville  Wtr.  Wks.  Co.  has  taken 
over  the  electric  plant  of  the  Citizens'  El.  &  Tel.  Co.  and  is  rebuilding 
the  same.  The  company  is  in  the  market  for  a  50-kw,  three-phase 
60-cycle,  2300-volt  generator  with  exciter  and  switchboard  with  instru- 
ments; also  lamps  and  line  material,  including  wire,  insulators,  pole 
steps,  etc.,  and  electrical  supplies;  electric  and  water  meters.  Also 
motor-driven  pumps  and  a  constant-current  transformer  frjr  street- 
lighting  circuit.  When  improvements  are  completed  a  24-hour  service 
will  be  established.     A.  W.   Kearley  is  president   and  general  manager. 

PORT  GIBSON,  MISS.— The  city  of  Port  Gibson  expects  to  purchase 
within  the  next  two  months  one  150-hp  water-tube  boiler  for  the  munic- 
ipal  electric-light  plant.      H.    D.    Brownlee  is   superintendent. 

GREEN  FOREST,  ARK.— The  Green  Forest  Milling  &  Elevator  Co. 
contemplates  the  installation  of  an  elect nc-light  plant  to  furnish  elec- 
tricity  for   lighting   the   town.      J.    Villines   is    president. 

HUNTINGTON,  ARK.— The  Coal  &  Gas  Belt  El.  Co.,  of  Huntington, 
expects  to  purchase  within  the  next  30  days  an  extra  panel  for  switch- 
board and  25  100  watt  Mazda  series  lamps  for  street-lighting  system,  and 
within  the  next  three  months  one  carload  of  25-ft.,  30-ft.  and  25-ft. 
(6-in.  top)  cedar  poles,  100,000  ft.  of  No.  6  bare  copper  wire  and  high- 
tension  transformers  rated  at  225  kw.  L.  E.  Lake  is  secretary  and 
manager. 

MENA,  AKK.— The  Mena  El.  Lt.  &  Pwr.  Co.  expects  to  install  within 
the  next  two  months  a  series  Mazda-lamp  street-lighting  system  and 
controller   for   same. 

CLARKSVILLE,  LA.— The  Clarksville  El.  Lt.  &  Pwr.  Co.  is  chang- 
ing the  street-lighting  system  from  arc  lamps  to  tungsten  lamps.  The 
arc  lamps  are  for  sale.     A.  D.  VanMeter  is  manager. 

R AYXE,  LA. — -Improvements  are  contemplated  to  the  municipal  elec- 
tric-light plant  and  water- works  system  involving  an  expenditure  of 
about    $15,000. 

IXGERSOLL,    OKLA.— Bonds    to    the    amount    of    $5,000    have    been 
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voted,  the  proceeds  to  be  used  to  erect  a  transmission  line  10  com 

local    municipal    electric    plant     with    the    municipal    electric    system     in 

Cherokee,  3Ji   miles  distant.      B.   I'.   Blue  is  town  clerk. 

PENIEL,  TEX. — Arrangements  arc  being  made  for  the  installation 
of  an  electric-lighting  system  in  Peoiel.  Electricity  for  operating  the 
system  will  be  81  plant. 


Pacific  States 

COLVILLE,    WASH.— The    Stevens   County    Pwr.    &    Lt.    Co.,    of    Col- 
ville,    will    1    11  mission     lines    from     Colvillc     to 

'  In  i.m  ;  1  ns    will    be    em  1  north- 

east   nl    '  hewelab,       Mi-     equipment     .'.ill    consist   of   four   250-kw    G< 
Klectric    transformers.      The   overhead    transmission    lines   will    req 
miles  of  No.   6  copper   wire   and    10  1    poles.      I!     K     Will  1 

',   is  engineer   in   charge   of   the    work.      Paul    1  :hargc 

..I    iIh    in,.    1  mi  miction. 

NEWPl  IR1 .    WASH.     Plans    an     bi  ing    1 

1 1    a    large    hydroelectric    power    plant    on    llie    Pend    Oruillc    Ri 

Newport        Vpplicat •  .rsley.    of    the 

Ham,  I'  1  Land  1 

nig  thai 

River   for  a   distanci  which 

PI  GI  1     SOI   M>,    W  \sn       Bi 
Yards   and    Docks,    Navy    Department  until    June    21 

for   electric    traveling    cranes    for    the    general    foundry,    navy    yard,    1'ugct 

1  1 1  1,1   the  worl 

Jications    may    be    obtained    upon    applii  William    M. 

Smith  is  acting  chief  of  bureau. 
SPOKANE,  w  \sn       1  hi    1  1 

pi .  pai  ation     to  extend  il 
Klberton, 
li  v  the  '  ompany   foi    1  ram  hises  in   1  he  town     ol    El 

1  d   II. inline,  which  will   prol  ranti  d. 

TACOMA,    WASH.— The   City   Com 

1    of  lighting,   to  proceed   with   tbi 
pole    line    for    high-tension    wires    front    thi  plant 

■ 

/li  I  \ll.  WASH.— Tl 1  i       1  "I 

Hanson,  of  Ninth  Yakima,  i"  '     I  k:h  1 1  in-  pumping  ditch 

to   ii  rigate   land     in  Yakima  and  Bei 
;,,    proposed 

ASTORIA,  ORE.— I  in    Pacifii    Pwr.  &  1  applied 

to  the  1  1     Hi.    to  eiect   transmission  lines  along  the 

county    road    fot     tin  lit    ami    powei 

I.,   Wai  renton,   1 1  -  Gear- 

h.ut    Park,      tun, n  111  mm    work   will   begin    during    the   present   year. 

BAKER,    11KK-    The     linn. I    of    Cit;     Commissi  tructed 

\l.i\  "I     I'll ■■  ■ 

the  installation  ol   .1  municipal   eh    trii  '         plant 
FLORENCE .  '  >RI       I  he   1  Ion  nci 
■ 

M RD,    ORE,      1  hi     1 

River  Canal  Co.,  I 
1  ,  mi  iii      Co.,      mi  ml'.      organi  ed, 

t     of    2000    hp    per    month    for    a    period    of    three    years    to 

t  in    ,  1  in, nt    works.      1    1 
r.iss  ami  Rogue  Rh  et   is  ion  i 

1 

powei 

tO         I       ll ''I'  •        I  ■■■'  I  ■ 

Chicago  ]  '  1 

capitalists  headed  '■    1      M     Fauvre  and  w      1    ' 

[nd.,  are  lit  1 

the  ecu  1  at  1  '    arded  t"  the 

- 1    I  hi        City,   M  n  .  wo  li    mi,. 
POR  II   VND,  1  >i;i 

.    islllltflll      to      til  . 
to    the    probable    COSI    .0      t    pi  K'lvrr. 

vide  fot 

miles  tt ..in   Portland,  » Ith  transmist  iot    i 

that    tin  lighting    the 

I  iilili,     I 

for  commercial  purposes.     Before  definite  ai 

plant  two  other  streams  within  easj   reach    il   Portland  will 

\\    \KKI\i.|i'\.    OR]  I  ■  ■      '  Id,    has 

petitionei 

in  Warrington   foi    lamp 

of  the  proposed  plan  of  tl  nd  its  transmission  line  from 
W«  !.    Port    Steven-.    Kl.it- 

\I   \Mi  t'\.    CAL. — Extensive  to    the 

municipal    electric-light    plant,    including    the 
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River  Pwr.  Co.,  of  Bliss,  a  franchise  to  furnish  electricity  for  lamps 
and   motors   in    Pocatello. 

COLORADO  SPRINGS,  COL.— The  grand  jury  recently  discharged 
by  Judge  Morris  has  recommended  that  steps  be  taken  under  the  exist- 
ing ordinance  for  rewiring  immediately  the  following-named  hotels  and 
schools:  Alia  Vista  Hotel,  Elk  Hotel,  Glockner  sanitarium  tents,  I)e 
Graff  Building,  Mclmyre-Barnetl  Building,  High  School,  Bristol  hool, 
Lincoln  School  and  Lowell  School.  The  city  electrician  is  authorized 
to  see  that  the  work  is  carried   out. 

GLENWOOD  SPRINGS,  COL.— The  Mutual  Lt.,  Ht.  &  Pwr.  Co. 
expects  to  erect  a  hydroelectric  power  plant  and  to  purchase  water  tur- 
bines and  generators,  switchboard,  etc.,  transformers,  etc.,  and  material 
for  3  miles  of  transmission  line  within  the  next  six  months.  A.  A. 
Haley  is  manager. 


Canada 

PRINCE  RUPERT,  B.  C—  A  by-law  will  soon  be  submitted  to  the 
ratepayers  for  the  installation  of  a  complete  new  distributing  system. 

BRANDON,  MAN. — By-laws  will  be  submitted  to  the  ratepayers  in 
the  near  future  authorizing  an  expenditure  of  $26,618  for  street-lighting 
equipment  and   $150,000   for  street-railway  extensions. 

ENGLEHART,  ONT.— The  power  plant  of  the  Englehart-Charlton  Pwr. 
Co.   was  destroyed  by   fire  on   May  4. 

NORWOOD,  ONT.— W.  C.  Harrison,  owner  of  the  local  electric- 
light  plant,  contemplates  the  installation  of  an  additional  50-kw  or  60-kw 
generator  within  the  present  year. 

PORT  DOVER,  ONT.— The  ratepayers  have  recently  approved  a  by- 
law authorizing  the  construction  of  a  municipal  electric-light  plant,  to 
cost  $40,000. 

MONTREAL,  QUE.— Extensions  contemplated  by  the  Maritime  Coal, 
Ry.  K:  Pwr.  Co..  Ltd.,  include  additions  to  the  power  plant  at  Chignecto 
and  equipping  the  colliery  at  Joggins  Mines  for  electrical   operation. 

QUEBEC,  QUE.— The  Dorchester  El.  Co.  has  been  awarded  the  con- 
tract for  lighting  Battlefields  Park.  The  contract  calls  for  78  standards, 
34  carrying  a  single  250-cp  tungsten  lamp  and  44  carrying  tungsten  lamps 
(clustered).     All  lamps  will  be  maintained  by  underground  wires. 

ESTEVAN,  SASK.— Plans  are  being  considered  for  doubling  the 
output  of  the  municipal   electric-light   plant   in   the  near   future. 

WEYBURN,  SASK.— The  town  of  Weyburn  is  installing  two  266-hp 
water-tube  boilers  in  the  municipal  electric-light  plant.  It  is  understood 
that  a  500-kw  steam-driven  generating  unit  will  be  installed  in  the  near 
future. 


Miscellaneous 

PEARL  HARBOR,  HAWAII.— Bids  will  be  received  at  the  Bureau 
of  Supplies  and  Accounts,  Navy  Department,  Washington,  D.  C,  until 
June  10  for  furnishing  the  following  supplies  to  the  navy  yard  at  Pearl 
Harbor,  Hawaii:  Schedule  5467 — Two  positive-pressure,  motor-driven 
blowers,  one  motor-driven  buffer  and  grinder,  two  motor-driven  auto- 
matic gear  cutter,  one  multiple-spindle,  all-geared,  motor-driven  drill, 
four  stationary  head,  belt  and  motor-driven  drills,  two  upright,  belt  and 
motor-driven  drills,  one  portable  electrically  driven  bench  grinder,  two 
double  dry,  motor-driven  grinders,  three  combination  wet  and  dry, 
motor-driven  grinders,  two  single,  wet,  motor-driven  grinders,  three  1-ton 
electric  hoists  for  foundry  use,  two  2-ton  and  4-ton  electric  hoists,  one 
motor-driven  buffing  lathe,  two  motors,  50-hp  and  15-hp,  fitted  with  pulleys, 
one  motor-driven  crank-shaft  lathe,  four  motor-driven  speed  lathes.  Ap- 
plications for  proposals  should  designate  the  schedule  desired  by  number. 
T.  J.  Cowie  is  paymaster,  U.  S.  N. 

PANAMA — Bids  will  be  received  at  the  office  of  the  general  pur- 
chasing officer,  Isthmian  Canal  Commission,  Washington,  D.  C.  until 
June  5  for  furnishing  two-retort  crematory,  switches,  frogs,  galvanized 
steel,  steel  pipe,  pipe  fittings,  cable  clips,  bronze  wire,  etc.  Blanks  and 
general  information  relating  to  this  circular  (No  776)  may  be  obtained 
at  the  above  office  or  the  offices  of  the  assistant  purchasing  agents.  24 
State  Street,  New  York,  N.  Y.;  614  Whitney-Central  Building.  New 
Orleans,  La.,  and  1086  North  Point  Street,  San  Francisco,  Cal.  Major 
F.    C.   Boggs  is  general   purchasing  officer. 


New  Industrial  Companies 

THE  ASHMUSEN  MANUFACTURING  COMPANY,  of  Kings  Park, 
N.  V.,  has  been  incorporated  by  W.  M.  Hyde,  K.  L.  Long,  of  Central 
Islip,  and  D.  Myers,  of  Kings  Park.  The  company  is  capitalized  at 
$100,000  and  proposes  to  manufacture  motors,  engines,  etc. 

THE  CENTRAL  CONDUIT  COMPANY,  of  Tulsa,  Okla.,  has  been 
chartered  with  a  capital  stock  of  $150,000.  The  incorporators  are:  Robert 
H.    Childs,   Charles  A.   Guy  and   Carter   Smith,   of  Tulsa. 

THE  CLEVELAND  ELECTRO  METALS  COMPANY,  of  Cleveland, 
Ohio,  has  been  incorporated  with  a  capital  stock  of  $20,000  by  John  W, 
Brown,  Holly  G.  Wellman  and  Fred  S.  Wellman. 


THE  DULITH-SMITII  McMILLAN  CORPORATION,  of  New  York. 
N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $10,000  to  deal  in 
railroad  and  electric  supplies.  The  incorporators  are:  E.  D.  Smith, 
Eugene  Dulith-Smith  and  Christian  N.  Berchtold,  all  of  165  Broadway, 
New  York,  N.  Y. 

THE  ELECTRIC  MAIL  BOX  ALARM  SYSTEM,  of  Santa  Rosa,  Cal., 
has  been  granted  a  charter  with  a  capital  stock  of  $75,000.  The  in- 
corporators are:    M.  W.  Grindle,  E.  J.  Thompson  and  J.  W.  Pemberton. 

THE  ELECTRICAL  SURGICAL  APPLIANCE  COMPANY,  of  San 
Francisco,  Cal.,  has  been  incorporated  with  a  capital  stock  of  $500,000 
by  H.  R.  Douglass,  F.  H.  Hadley,  E.  Loebner,  C.  Loeffler  and  W.  M. 
Aydelotte. 

THE  THERMO  ELECTRIC  STARTER  COMPANY,  of  Detroit,  Mich., 
has  been  incorporated  with  a  capital  stock  of  $10,000  by  Richard  B. 
Hewett,   Edwin   S.   Bissonette,   W.   R.  Creer  and  Floyd  W.   Barstow. 

THE  TRI-CITY  ELECTRIC  SERVICE  COMPANY,  of  Hammond, 
Ind.,  has  been  incorporated  with  a  capital  stock  of  $10,000  to  do  a  general 
electric  work.  The  incorporators  are:  F.  D.  Jarvis,  L.  J.  Granger  and 
A.   H.   Lietz. 

THE  UNITED  STATES  SIGN  COMPANY,  of  Gadsden,  Ala.,  has 
been  incorporated  with  a  capital  stock  of  $10,000  for  the  purpose  of 
manufacturing  a  patented  electric  sign.  The  officers  are:  W.  P.  Lay, 
president;  W.  G.  Bellenger,  vice-president;  H.  P.  Barret,  secretary; 
J.  W.  Penn,  treasurer,  and  W.  R.  Huston,  general  manager. 

THE  VAN  DORN  ELECTRICAL  TOOL  COMPANY,  of  Cleveland. 
Ohio,  has  been  incorporated  with  a  capital  stock  of  $300,000.  The  com- 
pany will  take  over  the  business  of  the  Manufacturing  Electrically  Driven 
Tool  &  Machinery  Co.,  now  carried  on  by  the  Van  Dorn  &  Dutton  Co. 

THE  WILLIAMS  ELECTRIC  MEDICAL  BATTERY  COMPANY, 
of  New  York,  N.  Y-,  has  been  incorporated  by  Louis  F.  Kuntz.  Edgar  L. 
Ostendorf  and  William  W.  Northrup.  The  company  is  capitalized  at 
$2,000  and  proposes  to  manufacture  medical  batteries  and  other  electrical 
batteries. 


New  Incorporations 

SAN  FRANCISCO,  CAL.— The  Erie  El.  Co.  has  been  incorporated 
with  a  capital  stock  of  $1,000,000  by  F.  V.  Pering,  J.  W.  Goodwin,  J.  L. 
Holton  and  F.   S.  McAllister. 

DOVER,  DEL.— The  American  Mining  &  Pwr.  Co.  has  been  in- 
corporated with  a  capital  stock  of  $6,000,000  by  Willard  B.  Jones  and  M. 
M.  Mays,  both  of  New  York,  N.  Y. 

SUBLETT,  IDAHO.— The  Sublett  Reservoir  &  Pwr.  Co.  has  been  in- 
corporated with  a  capital  stock  of  $200,000  by  Charles  H.  Powers,  L.  A. 
Corey  and  Daniel  Horn.  The  company  proposes  to  conduct  a  general  irri- 
gation and  power  business. 

HIGHLAND  PARK,  MICH.— The  Highland  Park  Lt.  Co.  has  been 
incorporated  with  a  capital  stock  of  $3,000. 

IRON  RIVER,  MICH.— The  Iron  Range  Lt.  &  Pwr.  Co.  has  been  in- 
corporated with  a  capital  stock  of  $50,000. 

ASH  GROVE  MO.— The  Ash  Grove  Milling  &  El.  Co.  has  been  in- 
corporated by   M.   L.   Weygandt  and   others. 

OMAHA,  NEB.— The  Fremont  Pwr.  Canal  Co.  has  been  incorporated 
with  a  capital  stock  of  $100,000  by  E.  S.  Eastman,  Irving  Allison,  C.  A. 
Grimmel,  James  McKenna  and  Martin  W.  Dimery. 

WAT-ERTOWN,  N.  \r.— The  Northern  New  York  Utilities  Co.,  Inc., 
has  been  incorporated  with  a  capital  stock  of  $1,000,000  to  erect  a 
hydroelectric  plant  on  the  Beaver  River  and  to  distribute  electricity  in 
Jefferson,  Lewis,  Oneida,  Oswego  and  St.  Lawrence  Counties.  The 
incorporators  are:  George  Babcock,  H.  G.  Davis,  J.  B.  Taylor,  S.  L. 
George,  O.   A.    Kline,   F.   A.   Rogers  and   C.  C.   Burns. 

BOLIVAR,  OHIO.— The  Bolivar  Lt.  &  Pwr.  Co.  has  been  incorporated 
with  a  capital  stock  of  $10,000  by  H.  L.  Lash,  J.  O.  Lash,  Joseph  C. 
Becker,   J.   B.   Bowen  and  W.   B.   Ramsey. 

UTICA,  OHIO.— The  Utica  Gas  &  El.  Co.  has  been  incorporated  with 
a  capital   stock  of   $30,000   by   James   M.    Kirkpatrick. 

HARRISBURG,  PA.— Charters  have  been  approved  by  the  State  Water 
Supply  Commission  for  charters  for  five  water  and  power  companies  in 
Lancaster  County  under  the  following  names:  Lancaster  County  Wtr. 
&  Pwr.  Co.,  to  operate  in  Lancaster  County;  the  Buchannan  Wtr.  & 
Pwr.  Co.,  of  Lancaster  Township;  Lafayette  Wtr.  &  Pwr.  Co.,  of  Pequea 
Township;  Hamilton  Wtr.  &  Pwr.  Co.,  of  Manor  Township,  and  Stevens 
Wtr.    &   Pwr.   Co.,   of   Conestoga  Township. 

SOMERSET,  PA.— The  Somerset  El.  Co.  has  been  granted  a  charter 
with  a  capital  stock  of  $5,000  to  furnish  electricity  in  Somerset.  The 
incorporators   are:      J.   A.    Berkey,   C.    L.   Shaver  and   P.   G.   Cober. 

ALTO,  TEX.— The  Alto  Lt.  &  Pwr.  Co.  has  been  incorporated  with  a 
capital  stock  of  $10,000  by  E.  C.   Bates,  W.   B.   Bates  and  J.   I.   Perkins. 

EDNA,  TEX.— The  Edna  El.  Lt.,  Ice  &  Wtr.  Co.  has  been  incorporated 
with  a  capital  stock  of  $20,000  by  L.  E.  Ward,  Rudolph  Linnartz  and 
W.  W.  McCreery. 

hl.l.F.NSBURG,  WASH.— The  Ridgeway  El.  Lt.  &  Pwr.  Association 
has  been  incorporated  with  a  capital  stock  of  $1,000  by  T.  E.  Rege  and 
F.  G.   Prater. 
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Trade  Publications 
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1  8      I'iRS. — Alternating-current    and    direct-current    steam-turbine- 
driven    generators    form    the  li  tin    No.    153,    issued 
Crocker-Wheeler  Company,   Ampere,   N.    I.      Many   illustrations   accompany 
the  well-prepared  text. 
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1.061.376.  ELECTRODE  EOR  ELECTRIC- WELDING  MACHINES; 
J.  A.  Heany,  Washington,  D.  C.  App.  tiled  Oct.  7,  1912.  Composite 
rod  of  steel  and  copper,  copper  being  used  for  its  conductivity  and 
steel   for  its  high   compression  factor. 

1.061.377.  ELECTRIC-WELDING  SYSTEM;  J.  A.  Heany,  Washington, 
D.  C.  App.  filed  Oct.  7,  1912.  Welding  transformer  has  its  primary 
connected  to  direct-current  supply,  and  auto-manual  switches  are 
operated  to  break  primary  circuit  and  induce  momentary  welding 
current  in  the  secondary. 

1.061.378.  ELECTRIC-WELDING  MACHINE;  J.  A.  Heany,  Washing- 
tun.  I).  C.  App.  filed  Nov.  14,  1912.  Duration  of  the  welding  cur- 
rent is  governed  by  the  mechanical  means  by  which  the  welding 
electrodes   are   shifted    toward    and   away    from    each    other. 

1,061,433.  ELECTRICAL  HEATING  APPARATUS;  H.  M.  Wicker, 
New  York,  N.  Y.  App.  filed  May  27,  1908.  Linotype  pot  with 
thermal  control  whereby  effect  of  several  heating  groups  is  varied 
by  shifting  their  connection  from  parallel  to  series  or  vice  versa. 

1,061,471.  TROLLEY-CONTROLLING  DEVICE;  A.  A.  Grossarth  and 
T.  E.  Barker,  Chicago,  111.  App.  filed  April  5.  1909.  Motor  operated 
by  compressed  air  is  automatically  clutched  to  the  drum  for  the  trol- 
ley  rope    when   trolley   leaves  the   wire. 

1,061,512.  HAMMER;  H.  B.  White,  Canton,  Ohio.  App.  filed  March 
21,  1908.  Magnet  coil,  switching  mechanism  and  a  common  manu- 
ally operated  means  for  releasing  the  reciprocating  part  and  operat- 
ing the  switch  mechanism   to  control  the  coil. 

1.061.514.  ELEVATOR  ALARM;  J.  C.  A.  Anderson,  Chicago,  111.  App. 
filed  Nov.  7,  1911.  Alarm  is  operable  only  when  car  is  standing 
still,  and  hence  only  the  dead  weight  is  indicated  and  not  the  in- 
creased  weight  at  starting  or  accelerating  speed. 

1.061.515.  TELEPHONY;  C.  A.  Bals,  Chicago,  111.  App.  filed  April 
24,  1911.  Trunk  line  between  exchanges,  cord  circuit  and  means  to 
disassociate  the  electromagnetically  controlled  cord  circuit  apparatus 
from  the  cord  circuit  when  the  cord  circuit  is  to  be  used  in  con- 
nection  with  the   trunk  line. 

1.061.516.  TELEPHONE  EXCHANGE  SYSTEM;  C.  A.  Bals,  Chicago, 
111.  App.  filed  March  3,  1909.  When  cord  circuits  unite  two  lines 
in  conversation  the  operator's  telephone  is  rendered  temporarily  in- 
operative  to   prevent   eavesdropping. 


No.    1,061,527. — Junction   Box   for    Electrical    Cables. 

1,061,519.  CONTROLLING  APPARATUS;  W.  G.  Blauvelt  and  E.  C. 
Molina,  New  York,  N.  Y.,  and  East  Orange,  N.  J.  App.  filed  Nov. 
13,  1911.  For  automatic  telephone  systems;  counting  apparatus 
comprising  series  of  contact  devices  corresponding  to  a  series  of  im- 
pulses and  arranged  in  groups,  with  an  energizing  circuit  and  means 
for  alternately   connecting  the   groups  to   the   circuit. 

1,061,527.  JUNCTION  BOX  FOR  ELECTRICAL  CABLES;  C.  W. 
Davis,  Edgeworth,  Pa.  App  filed  Feb.  24,  1909.  Box  has  a  dished 
bottom  through  the  raised  portion  of  which  the  conductors  are 
passed;  a  thimble  engaging  the  cable  sheath  and  the  wall  of  the  box 
makes  a  water-tight  joint. 

1,061,529.  ALTERNATING -CURRENT  DYNAMO  -  ELECTRIC  MA- 
CHINE; W.  Doinikoff,  Baden,  Switzerland.  App.  filed  April  28, 
1909.  Auxiliary  armature  core  with  winding  inserted  between  the 
main  winding  and  the  commutator,  with  inductive  winding  on  the  field 
poles  separate  from  main  field  winding,  and  commutating  poles  with 
winding  fed  from  second  winding  on  the  main  field   poles. 

1,061,541.  PRIMARY  BATTERY;  E.  E.  Hudson  and  D.  Elmes,  New- 
ark and  Orange,  N.  J.  App.  filed  Sept.  19,  1910.  Positiw  plate 
having  a  small  depression  on  the  side  furthest  from  the  negative  ele- 
ment, which  as  the  plate  is  consumed  produces  a  hole  in  the  plate 
and  thus  gives   warning  of  the  need  for  renewal. 

1,061,550.  DEVICE  FOR  DRIVING  ELECTRIC  CLOCKS  AND  SIMI- 
LAR APPARATUS;  G.  O.  Larson,  Stockholm,  Sweden.  App.  filed 
Oct.  1,  1908.  A  condenser  takes  up  and  delivers  the  driving  cur- 
rents of  the  clock,  circuit  of  the  condenser  being  periodically  made 
and   broken  by   the   clock. 

1,061.572.  ELECTRIC  BATTERY;  C.  F.  Schuh,  Newark,  N.  J.  App. 
filed  Aug.  9,  1912.  Dry  battery  in  which  loops  of  conducting  wire 
are  connected  to  the  respective  electrodes  and  serve  as  terminals, 
the  loops  being  covered  with  insulation  displaceable  by   pressure. 

1,061,578.  PUSH-BUTTON  SWITCH;  H.  Wischausen  and  A.  Hepke 
Berlin,  Germany.  App.  filed  March  25,  1912.  A  single  spiral  spring 
subjected  to  both  compressive  and  torsional  strain  serves  both  to  re- 
turn   the   push-button   and    to    rotate   the   switch    member. 

1,061,583.  APPARATUS  FOR  REPAIRING  ELECTRIC  METALLIC 
FILAMENT  LAMPS;  O.  Arendt,  Berlin,  and  C.  Schlesinger,  St: 
burg,  Germany.  App.  filed  Oct.  4,  1911.  Holes  fused  in  end  and 
sides  of  bulb  through  which  old  filaments  are  removed  and  new 
ones  introduced. 

1,061,589.  BUSY  SIGNAL  ATTACHMENT  FOR  TELEPHONES;  A. 
M.  Beeler,  Seattle,  Wash.  App.  filed  Jan.  9,  1912.  Receiver  hook 
operates  switch  to  close  circuit  through  lamps  carried  by  the  other 
instruments  on  the  circuit,  thus  giving  notice  that  the  circuit  is  in 
use. 

1,061,598.  ESCAPING-GAS  ALARM;  O.  Casilli,  Newark,  N.  J.  App. 
filed  March  25,  1911.  A  bag  is  inflated  by  the  escaping  gas  and 
serves   to   close   an   alarm   circuit. 


1,061,612.  REGULATING  ELECTRIC  Fl'RXACES-  P.  L.  T.  Heroult, 
La  Praz,  Savoy,  France.  App.  filed  Jan.  21,  1909.  A  regulating 
circuit  for  bringing  furnace  to  the  desired  operation,  means  for 
changing  course  of  current  in  said  circuit  and  holding  it  in  its 
course  until  the  regulation  is  effected,  and  an  interrupter  for  caus- 
ing  the   current  to   pass   intermittently. 

1,061,620.  INSULATOR;  H.  R.  Markel,  Columbus,  Ohio.  App.  filed 
July  31,  1911.  Base  and  a  crown  with  wire  grooves  therebetween, 
the  crown  having  tapered  lugs  fitting  in  corresponding  recesses  in 
the  base. 

1,061,624.  ELECTROMOTOR;  C.  R.  Moore,  Lafayette,  Ind.  App. 
filed  March  14,  1912.  Combination  with  a  swingingly  mounted 
armature    of    a   permanent    magnet   and    an    electromagnet. 

1,061.647.  FLUSH  SWITCH;  J.  J.  Wesley,  Douglaston,  New  York, 
N.  Y.  App.  filed  April  6,  1911.  Has  two  end  clips  and  an  inter- 
mediate clip,  and  switch  plate  has  end  blades  and  an  intermediate 
blade    to   co-operate   therewith. 

1.061.650.  TELEPHONE  SYSTEM;  F.  G.  Agrell,  Stockholm,  Sweden. 
App.  filed  Oct.  10,  1906.  Semi-automatic;  calling  subscriber  is 
automatically  connected  to  central  exchange  and  when  so  con- 
nected his  talking  circuit  is  entirely  independent  of  that  of  any  other 

1.061.651.  TELEPHONE  SYSTEM;  F.  G.  Agrell,  Stockholm,  Sweden. 
App.  filed  Oct.  10,  1906.  Semi-automatic;  calling  subscriber  is  auto- 
matically connected  to  a  switching  circuit  controlled  by  an  operator 
or  other  means  which   is   not  busy  at  the  time. 

1,061,666.  MAGNETIC  SEPARATOR;  H.  W.  Freese,  Chicago,  111. 
App.  filed  Sept.  11,  1909.  Rotating  electromagnets  extend  into  the 
material  and  deflect  the  apron,  carrying  the  material  into  the  curved 
recess  formed  in  a  member  of  magnetizable  material  located  under 
the  apron. 

1,061,671.  LIGHTNING  ARRESTER;  T.  D.  Hillard,  Jr.,  and  C.  E. 
Parsons,  Glens  Falls,  N.  Y.  App.  filed'Jan.  29,  1906.  For  multi- 
phase circuits;  a  bridge  between  each  line  and  a  common  point,  an 
adjustable  high-potential  discharge  means  and  an  adjustable  re- 
sistance in  each  bridge,  and  a  separate  high-potential  discharge  means 
between  the   common  point  and  ground. 

1,061,733.  HARMONIC  ELECTRIC  BELL  OR  RINGER;  C.  J.  Erick- 
son,  Chicago,  III.  App.  filed  Dec.  18,  1905.  Polarized  type;  striker 
is  mounted  on  a  spring  yoke  secured  between  the  ends  of  the  elec- 
tromagnets, and  striker  is  slidably  adjustable  for  different  frequen- 
cies or   periods   of  vibration. 

1,061.758.  ELECTRODE;  C.  R.  Krueger,  Schenectady,  N.  Y.  App. 
filed  Oct.  16,  1911.  Contains  titanium  carbide  and  a  small  percentage 
of   metallic   copper. 

1,061,763.  ELECTRIC  FIRE  ALARM;  L.  J.  Loeffler,  Stapleton,  N.  Y. 
App.  filed  Jan.   13,   1912.     Spring  motor  and  circuit-breaker. 

1,061,766.  DIAPHRAGM  OF  TELEPHONIC  RECEIVERS  AND  LIKE 
INSTRUMENTS;  A.  Marr,  Manchester,  England.  App.  filed  Sept. 
12.  1912.  Diaphragm  is  gripped  only  around  the  extreme  peripheral 
corners  of  both   faces  so  as  to   have  great  freedom   of  movement. 

1,061,786.  DEVICE  FOR  SYNTHESIZING  GAS;  W.  Seibert,  Charlot- 
tenburg,  Germany.  App.  filed  Feb.  5,  1908.  Gases  are  passed  while 
rotating  into  an  annular  space  between  two  electrodes  whereby  the 
arc   takes   a  disk-like   form. 

1,061,S09.  BINDING  POST;  F.  E.  Bocroselski  and  C.  K.  Lassiter, 
Richmond,  Va.  App.  filed  Nov.  2,  1911.  Movable  sleeve  is  actuated 
by   spring   to   clamp  the   wire  automatically. 

1,061,813.  TELEPHONY;  S.  G.  Brown,  London.  England.  App.  filed 
Feb.  4,  1910.  Variable-resistance  contact  device  comprising  two 
hard  surfaces  with  a  granule  of  osmium-iridium  alloy  interposed 
between   them. 

1.061.823.  TIE  WIRE  FOR  HIGH-VOLTAGE  CIRCUITS;  J.  Cronin, 
Wapakoneta,  Ohio.  App.  filed  May  13,  1912.  Two  wires  are 
passed  around  on  opposite  sides  of  the  insulator  and  are  attached 
together,  the  free  portions  of  the  wires  being  wrapped  around  the 
live  wire,  and  the  wires  are  provided  with  looped  ends  by  which 
they   are   manipulated. 

1.061.824.  LIGHTNING  ROD;  J.  Z.  Curnutt  and  E.  E.  Lloyd,  Mary- 
vine,  Mo.  App.  filed  April  9,  1912.  Central  tension  wires,  spacing 
wires  wrapped  spirally  about  the  same,  and  outer  spirally  wound 
conductor  wires;  also  has  a  sheet-copper  terminal  clamped  upon  the 
cable. 

1,061, S49.  TRANSMITTER;  F.  Kayser,  Philadelphia,  Pa.  App.  filed 
Jan.  7,  1913.  A  pivoted  carbon  lever  extends  up  through  the  post 
of  the  instrument,  being  connected  with  the  diaphragm  at  its  upper 
end  and  bearing  upon   carbon  granules  at  its  lower  end. 

1,061,852.  EXCHANGE  SYSTEM  FOR  TELEPHONE  LINES  AND 
THE  LIKE:  A.  Lawrence,  EHzabethtown,  HI.  App.  filed  April  13. 
1912.  A  jack  for  each  transmission  circuit,  circuits  connecting  all 
jacks  in  multiple,  plugs  co-operative  with  the  jacks  to  interconnect 
selected  transmission  circuits,  and  a  signal  for  each  transmission 
circuit. 

1,061,863.  RAILWAY  SIGNAL  SYSTEM;  W.  D.  Nickum,  Los  An- 
geles, Cal.  App.  filed  April  2,  1909.  Cab  system  with  insulated 
contact    rail   along  trackway. 

1,061,892.  METHOD  AND  APPARATUS  FOR  THE  PRODUCTION 
OF  LONG  ELECTRIC  ARCS  FOR  THE  TREATMENT  OF 
GASES;  F.  H.  A,  Wiekolaski.  Christiania,  Norway.  App.  filed  Sept. 
19,  1912.  Forms  an  arc  between  the  inner  ends  of  a  pair  of  elec- 
trodes disposed  in  a  pair  of  branching  channels  and  blows  the  roots 
of  said  arcs  back  from  the  inner  ends  of  the  channels  by  passing 
currents    of   gases   through    the    channels. 

1.061.894.  PROTECTIVE  APPARATUS  FOR  ELECTRIC  CIRCUITS: 
R.  L.  Baker,  Joplin,  Mo.  App.  filed  Jan  13,  1912.  Fuse  plug  with 
reciprocal  plunger  normally  held  retracted  against  tension  of  a 
spring  by  the  fuse. 

1.061.895.  CABLE  ROLLER;  F.  M.  Bierce.  Cincinnati,  Ohio.  App. 
filed  Oct.  21,  1911.  Open  frame  carrying  a  roller  which  supports 
the  cable  is  clamped   adjustably   upon   the  messenger  wire. 

1,061,898.  TELEPHONE  LOCK-OUT;  W.  L.  Campbell,  Chicago,  111. 
App.  filed  Feb.  26,  1907.  Automatic  system;  calling  dials  auto- 
matically   connect    the    calling    subscriber    with    the    called    subscriber. 

1,061.919.  MAGNETIC  SWITCH:  C.  G.  Miller,  New  York,  N.  Y. 
App.  filed  Sept.  19,  1912.  Imperforate  support,  with  a  pivoted  circuit 
closing  arm  carrying  a  permanent  magnet  located  on  one  side  of 
the  support  and  an  armature  movably  mounted  on  the  other  side  of 
the  support. 

1,061,960.  ELECTRIC  SIGNALING;  F.  W.  Lyle,  Lynn.  Mass.  App. 
filed  Aug.  22,  1911.  Selective  devices  each  comprising  a  plurality 
•  >\    boron   resistances  of  unequal   resistance  break-down   characteristics. 
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The  N.  E.  L.  A.  Con-  For  the  seventh  time  the  National 
vention  in  Chicago  Electric  Light  Association  —  which 
might  be  more  comprehensively  termed 
the  National  Electric  Association — is  preparing  to  hold  its 
convention  in  Chicago.  This  will  be  the  thirty-sixth  con- 
vention of  the  association,  although  the  organization  is 
only  twenty-eight  years  old,  semi-annual  conventions  hav- 
ing been  held  before  1892.  As  has  been  thi  1  veral 
years,  elaborate  preparations  have  been  madi  for  the  great 
gathering  which  is  expected.  The  officers  and  the  \arious 
committees  of  the  association  do  a  large  amount  of  hard 
work  in  preparing  for  these  meetings,  the  staff  at  I 
quarters,  the  local  convention  committee,  the  hotel  com- 
mittee and  the  transportation  committee  being  particularly 
active  in  the  two  months  preceding  the  convention, 
adays  all  the  committees  are  working  committees,  and 
many  of  them  hold  numerous  meetings  and  give  a 
deal  of  attention  to  the  work  of  the  organization,  tin-  activ- 
ities of  which  are  now  exercised  all  the  year  round.  This 
year's  convention  program  gh  r  ribu- 
t ii  m  of  much  information  oi  value  to  those  engaged  in  the 
electric-service  industry.  General,  technical,  hydroelectric 
and  transmission,  commercial  and  accounting  sections  are 
provided  in  seventeen  sessions,  beginning  Tuesday  morn- 
ing, June  3,  and  ending  Fridaj  afternoon,  funi  <>.  On 
several  occasions  there  will  be  simultaneous  si 
in  recent  years,  much  of  the  material  presented  will  be  in 
the  form  of  reports  from  committees,  bul  there  will  also 
be  1  number  of  contributed  papers.  Class  D  members  will 
exhibit  electrical  apparatus  during  the  convention.  The 
citj  selected  for  the  convention  is  extremely  interi 
En  hi  the  viewpoint  of  the  electric  service  operator.  It  is 
easy  of  access  and  has  ample  hotel  accomrj 
tertainment  on  an  elabori  ts  been  provided  for  the 
visitors,  especially  the  ladies.  One  novelty  to  which  atten- 
tion ma)  be  here  called  is  the  Eacl  th 

ot  the  technical  and  commercial  sections  will  be  held  in  a 
large  tent  on  a  lawn  in  the  reai  ol  Medinah  Cemple,  With 
the  attractions  01  1  week,  it  is  sure  that  the  at- 

tendance will  be  very  large,  although  it  would  be  idle  to 

attempt    to  speculate   in  advance  on   the  exact   number. 


The  Customer's  One  oi  the  most  amazing  things  about 
Viewpoint  human  nature  is  the  preconception  with 

which  the  avei  Igi  «  of  a  serv- 

ice goes  busily  about  rendering  thai  service  cither  as  he 

thinks  it  should  be  done  01  IS  tits  his  convenience,  without 
ever  stopping  to  consider  just  what  it  is.  after  all.  that  the 
recipient  of  the  service  realh,  wants  or  ought  to  have,  ["his 
failure  to  gel  the  customer's  viewpoinl  is  a  shortcoming 
that    is   perhaps   more   seriously   chargeable   to   corporations 


that  deal  with  lar  :  the  public  than  I 

class.     In  how  many  railroad  stations  of  this  countr 
example,  is  there  1  lew  a  wall  timetable  si 

train  movements?    And  .   person  who  enters  the 

station  this  would  furnish  the  most  useful  information 
sible,  saving  needless  inquiries  at  the  ticket  window,  the 
time  of  the  agent  and  a  large  portion  of  the  folder- 
thrown  away  after  a  moment's  consultation.  In  how  many 
of  this  country  has  the  management  thoughtfully 
framed  and  hung  up  a  street  map  of  the  local  community, 
showing  car  lines,  principal  buildings  and  industries?  Yet 
every  stranger  would  consult  and  appreciate  such  a  map  to 
guide  him  to  his  local  destination,  saving  the  usual  indefi- 
nite  and    inaccurate   verbal   directions.      [1  sus- 

i    that   the  business  offices  of  some  utilit) 
are  arranged  and  run   in  ways  that  afford  more  conveni- 
ence and  peace  of  mind  to  the  staff  behind  the  counters 
and   window  the  unsophisticated   customer 

comes  in  to  transact  some  simple  I 
corporation.     It   would  be  an   illuminating  expericne 

central-station    managers    if    they    could    assume    an 
through  once,  for  themselves,  the  inti 
cies  and  embarrassments  of  making  applic  I 
paying  a  bill  or  registering  a  complaint  in  their 


Chicago  Central-         !  he  '  '■'•  nl  t0  which  tl 
Btation Development         trio  supply  has  been  car: 

cag'  iry    is    well 

.shown  in  articles  appearing   in  this  'lowing  the 

purcli 

the  absorption  by  the  Commonwealtl 

many  small  electric-service  companies  operating  in  the  out- 
lying  portions  of  the  city,  came   tl  "ion  of  the 

two    companies    into   the    pr< 
Company,  the  dominating  force  in  I 

th    the    receipts   of   this 

panics,  notably  electric-railway  conipanii 
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could   be   manufactured    cheaply    in    large   quantities 
transmitted 

■ines- 
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tic  or  industrial  service.  Full  advantage  is  always  taken 
of  the  diversity-factor  between  the  loads  in  the  different 
industries  and  domestic  services,  the  benefits  being  partici- 
pated in  by  the  consumers  as  well  as  the  company.  Thus 
has  been  developed  an  electrical  energy  supply  system  which 
exceeds  every  other  single  system  in  the  amount  of  energy 
sold  and  the  number  of  customers  served.  Its  success, 
which  has  been  founded  on  an  enlightened  application  of 
the  economic  principle  of  monopoly  in  energy  supply, 
proves  that  the  economical  benefit  to  the  community  served 
can  best  be  shared  with  the  public-utility  company  making 
such  benefit  possible,  thereby  encouraging  the  company  to 
extend  the  application  of  the  economic  principles  to  the 
increased  benefit  of  the  community  as  a  whole. 


The  Mississippi  Power  Plant 

To  evaluate  justly  the  characteristics  of  the  huge  hydro- 
electric system  at  Keokuk  one  must  turn  aside  from  ordi- 
nary precedents  and  consider  the  elements  of  design  that 
are  necessarily  affected  by  mere  increase  of  size.  Com- 
monly these  are  overestimated,  and  to  meet  imaginary  con- 
ditions many  a  plant  has  been  overburdened  with  complica- 
tions that  were  both  costly  and  needless.  When,  however, 
one  deals  with  the  necessary  concentration  of  300,000  hp  in 
a  single  development  under  unusual  hydraulic  conditions 
and  requiring  a  power  house  more  than  a  quarter  of  a  mile 
long,  unusual  methods  may  be  logically  required.  To  begin 
with,  the  Keokuk  development  is  by  far  the  mightiest  low- 
head  proposition  ever  undertaken.  The  Mississippi  is  not  a 
precipitous  stream,  and  it  was  sheer  good  fortune,  the  re- 
sult of  a  geological  freak,  that  enabled  even  so  modest  a 
head  as  32  ft.  to  be  utilized  without  absolutely  prohibitive 
expense.  The  first  striking  feature  of  the  plant,  the  single- 
runner  colossal  vertical-shaft  turbine,  is  the  direct  conse- 
quence of  the  low  head.  Generally  one  tries  to  get  a  fairly 
high  generator  speed  by  using  multiple  runners.  In  this  case 
the  large  output  required  very  large  units  to  avoid  out- 
rageous complications,  and  the  enormous  volume  of  water 
to  be  dealt  with  for  each  unit  forbade  the  complication  of 
multiple  runners  on  so  low  a  head.  Hence  the  considerable 
variations  of  head  from  20  ft.  to  39  ft.  had  to  be  managed  by 
finesse  in  turbine  design  without  aid  from  the  devices  avail- 
able with  smaller  units.  So  gigantic  are  the  turbines  that 
the  scroll  chamber  delivering  the  water  to  the  runners  is 
nearly  40  ft.  in  diameter  and  is  simply  molded  in  concrete. 
Similar  considerations  apply  to  the  generator  design.  With 
an  output  of  7200  kw  at  57.7  r.p.m.  the  dimensions  of  the 
machines  become  imposing,  each  being  more  than  31  ft. 
in  diameter. 

The  great  output  at  low  speed  was  very  probably  one  of 
the  chief  factors  in  the  choice  of  the  low  frequency  of  25 
cycles,  which  ordinarily  is  open  to  the  objection  of  be- 
ing too  low  for  incandescent  lamps  and  rather  high  for  the 
supply  of  energy  to  alternating-current  commutator  rail- 
way motors.  The  necessity  of  supplying  all  energy  through 
frequency  changers  or  synchronous  converters  is  a  handi- 
cap on  final  industrial  efficiency  of  which  the  wisdom  re- 
mains to  be  proved.  Certainly  no  plant  except  one  of  vast 
output,  certain  to  sell  its  product  at  wholesale  only  and  over 


very  long  distances,  could  afford  to  take  the  chance.  There 
are  other  points  of  interest  about  the  generators.  The  mere 
fact  that  from  the  dimensions  of  the  power  house  it  has 
proved  advisable  to  use  alternating-current  distribution  of 
exciting  energy  to  individual  motor-driven  exciters  is  in 
itself  striking,  but  the  complete  control  of  the  generators 
by  the  exciter  field  is  of  more  real  interest  as  tending 
toward  simplification,  and  especially  there  should  be  noted 
the  method  of  field  regulation  in  which  the  automatic  regu- 
lator responds  to  dangerous  overload  conditions  by  putting 
reactance  in  the  generator  excitation  circuit  so  as  greatly 
to  depress  the  voltage  without  finally  putting  the  machine 
out  of  action.  The  generators  are  in  themselves  designed 
for  rather  large  reactance  so  that  even  without  the  precau- 
tion just  noted  the  current  on  dead  short-circuit  is  limited 
to  five  times  the  normal  full  load.  Moreover,  the  possibili- 
ties of  a  short-circuit  are  guarded  against  by  the  use  of  a 
working  bus  sectionalized  through  .reactors,  each  section 
carrying  only  four  units  and  being  provided  with  automatic 
means  for  isolating  itself  in  case  of  too  severe  overloads. 

One  thing  usually  to  be  commended  is  the  rather  general 
use  of  non-automatic  switches  in  the  general  working  of 
the  system.  Recent  experience  has  led  to  a  certain  distrust 
of  relying  too  much  on  automatic  devices  to  the  exclusion 
of  human  intelligence,  which  itself  seems  all  too  inadequate 
to  meet  the  exigencies  of  service.  In  the  Keokuk  plant  the 
effort  has  been  made  to  provide  the  system  with  such  auto- 
matic safeguards  as  will  retard  the  approach  of  dangerous 
conditions  and  give  time  for  the  operators  to  take  care  of 
the  crisis  without  a  shut-down.  Along  the  same  line  of 
trusting  intelligent  operation  to  pull  the  system  through  is 
the  installation  of  emergency  switches  in  the  generator 
room,  a  precaution  too  often  neglected.  Many  things  can 
happen  while  one  is  attempting  to  signal  to  a  possibly 
flustered  switchboard  operator  unable  to  see  the  conditions 
existing.  Another  interesting  safeguard  is  the  operation  in 
parallel  of  all  the  generator  regulators  with  series  trans- 
formers in  the  main  leads  so  that  there  is  automatic  regu- 
lation of  exchange  currents  as  between  one  unit  and  an- 
other. 

The  main  transmission  line  from  the  Keokuk  plant  is 
operated  at  110,000  volts  to  deliver  energy  to  St.  Louis,  144 
miles  distant.  This  line  presents  no  extraordinary  features 
except  those  of  magnitude.  There  are  two  circuits  of 
300,000-circ.  mil  cable  carried  on  steel  towers  set  at  a  nor- 
mal span  of  800  ft.,  and  provided  with  a  steel  ground  cable, 
as  is  now  common.  The  factor  of  safety  in  the  insulators 
is  noteworthy,  however,  being  four  when  dry  and  three 
when  wet,  which  is  considerably  higher  than  on  the  ordi- 
nary high-tension  line.  In  fact,  the  insulation  throughout 
the  system  is  intended  to  have  at  least  three  as  a  factor  of 
safety  in  spite  of  the  extreme  voltages.  For  the  care  of  the 
line  a  special  telephone  line  is  erected  at  the  edge  of  the 
right-of-way  on  its  own  poles,  with  telephone  booths  every 
4  miles.  The  general  supply  of  energy  is  just  beginning  to 
get  under  way,  and  the  possibilities  of  the  situation  have 
as  yet  barely  been  touched.  All  told,  the  Keokuk  enter- 
prise is  a  huge  one,  with  great  output,  high  cost  and  im- 
mense possibilities  of  industrial  usefulness  over  a  large 
and  prosperous  territory. 
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A  Great  Rural  Network 
The  widely  ramifying  system  now  under  construction  by 
the  Central  Illinois  Public  Service  I  om]  1  ribed 

in  our  columns  this  week  is  perhaps  thi 
example  of  what  may  fairly  be  called  a  rural  distribution 
which  has  yet  appeared.  In  calling  il  rural  we  do  not  mean 
to  imply  that  there  are  not  considerable  towns  and  impor- 
tant industries  included  in  the  territory.  It  i  merel)  that 
the  fundamental  plan  of  the  network,  which  ultimately  will 
sweep  a  radius  of  nearly  350  miles,  is  to  gather  into  one 
management  and  one  physical  system  the  electrical  require- 
ments of  a  very  large  and  not  heavily  populated  territory. 
The  magnitude  of  the  schemi  rai  ti  1  "i  tl 

tribution  may  be  besl  realized  by  noting  that,  with  a  total 
population  of  a  quarter  of  a  million,  125  communities  a 
be  served  arid  90  local  generating  plants  .  <-d  by 

a    small    group    oi    modern   central    stations.      The   general 

plan  of  managei 1    1     that   obviously  appropriate  to  the 

system,  of  having  a  central  directing  management  ch 
with  the  general  administration  of  the  system  hut  leaving 
each   particular  supply   district   in   the   charge  of   a   district 
superintendent    who   is   held    responsible    for   all   of   the   local 

work. 

Physically  the  properties  are  ol  very  diverse  kinds,  in- 
cluding .In  eei  currenl  plants  and  two-phase  and  three-phase 
plants  at    frequencies  of   133,  60  and  25  cycles.      I  liis  hi 

geneous  service  is  now  in  process  of  standardization  to 
three  phase,  60-cycle  distribution  with  transmission  at  33,000 
volts  and  distribution  at  2300.    The  comp  ion  of 

the  amalgamated   system  will   require  some  700  miles  of 

transmission  system,  of  which  aboi tow  built.    The 

line  work  is  as  nearly  as  may  he  uniform  and  of  a  very 
simple  character.  It  consists  chief!)  of  single  circuit  lines, 
on  poles  of  moderate  height,  carried  on  porcelain  insulators 
Supported  by  steel  pins  on  wooden  cross  arms.  Each  circuit 
has  a  complete  ground-wire  system,  is  regularly  tran 
and  is  provided  with  exceptionally  s  did  construction  at 
ever)  railroad  crossing,  Heavj  stranded  coppei  conductor 
is  used  at  these  crossings  to  reduce  to  a  minimum  thi  chance 
.'i  breakage.  An  interesting  featun  "i  the  line  work  is  that 
while  tin-  circuits  follow  country   roads  or  the  railways, 

whenever  possible  the  poles  are  aetn.illv  Set  -.5  ft.  hack  in 
the  adjacent  land  so  that  the  pole  line  and  conductors  are 
in  large  measure  on  a  private   ri  'ent   to  the 

public  way.  This  arrangement  has  the  double  advantage  of 
keeping  clear  of  the  frequent  objections  to  having  high- 
tension  lines  011  public  roads  without  sacrificing  the  ac 
hilitv  and  ease  of  inspection  that  such  roads  give.  In  some 
eases  the  public  roads  or  the  railroad  rightS-of-Waj  have 
to  he  Utilized,  hut  the  practice  just  noted  is  intended 
the   standard  one. 

\t  all  important  centers  there  are  substations  doing  the 

Ordinary    work  of  distribution,  while  where  the  heal  demand 

is  smaller  outdoor  substation    o      ether  interesting  el, 
tii  are  utili  ed      These  substations  consist  ■  I    quare  skelc 
ton  steel  towers  carrying  niidvv  iv    of  their  height,  about 
u  ft.  from  the  ground,  platforms,  13  ft,  by  6  ft  ,  suited  to 

e.uiv  a  group  of  three  transformers  of  ratings  up  to  50  kw 
each.  The  towei  ..ones  the  horn  lightning  arresters,  and 
the  ingoing  lines  to  the  transformers  are  fused.     Tin-  base 


of  the  tower  is  of  concrete,   forming  the  floor  of  a  little 
switchroom  containing  the  necessary  oil  switches   for  the 
local  distribution  and  affording  room  if  ni 
a  small  series  transfon,  t  lighting.    These  rudi- 

mentary substations  are  one  of  the  particularly  noticeable 
features  from  an  engn,  thirty 

of  them  are  in  use.    So  much  for  I  and  physical 

nature  of  the  network. 

As  regards  its  load  charai 
points   worth  considering       I  he   territory  covered   included 
some  200  coal   mine-,   at   the   mouth   of   one   of   which   the 
present  chief  generating  ccted 

that   a   large  and  constantly  uergy 

will  he  utilized  for  the  mines,  which  are 

sufficiently  mump 

the   minei 
quently  the  mining  load  will  great  U  help  tl 
'em,  since  it  will  b 
the  time  the  lighting  peak  comes  on      Vnothei  itriki 
tore  of  the  load  is  the  pumping  work  which  can  he  sui 
fully  undertaken.     I'art  of  this  is  tin-  ordinary 
pumping  of  small  town  waterwork-.  extremely  helpful  to 

the  diversit)  much   as   tl,, 

keep  I 

work    is   that    in   1  imping   in 

the  valleys  of  the  Illinois  and  Mississippi   Rivers.     In  the 
ory  readied  thi  re  i  (  rich 

farming   land   just    enough    below    the    high-water    1. 
requil  1  pumping  at  D  n  .  . 

A  large  part  of  t1  ,v   drained  bj   Steam  pumping 

somewhat  expensiv<  and  inconvenient  chat 
although    a    beginning    has    already 
pumping.       The    total    amount    of    w  it 
during  ti"    yeai    is  equivalent  to  about   1  in  fall, 

but  the  lift  is  only  some  to  ft    or  12  ft      Most  ,,,  the  pump- 
ing    In. el    is   concentrated   into   three   months    in   the   spt 
I  hi,    again  the  load  is  excellent   in  its  relation  t0  ' 

ictor  because  not  onl)  g  load 

tall   ott    liv    the   time   oi   vear  when   the  main   pumping   load 

on,    hut    the    mines    are    through    I 
usually  working  at  reduced  output,  so  that  ampli 
equipment    for  supplying  or  pumping  is   ■ 

electric  pumping  has  shown  itself  hei  '.here 

to  he  economically   ad-  i\   the  chani 

obtaining  in  this  way  a  market   for  energv    trot 
'lent. 

In  some  of  the  I 
system  there  1-  .>  certain  amount  of  centr 

from    exhaust    steam   or 
in  the  past.     It   i- 

ipply  under  the  m 
ing  the  winter  tin 
aid   the   system   and   he   shut   down 
demand    ends       <  orrelativi     •      this,   there      - 
nearly   a   dozen   artificial    ice   plants,   oi    which    th<    chief 
activity  lies  in  the  summer  anil  which 
the   load.       The    H 

modern  tendencii 

tioti    of    small    pi 
worth  watchit 


ELECTRICAL    WORLD 


Vol.  6i,  No.  22 


The  News  of  the  Week 


Activities  and  Events  in  the  Electrical  Field- 
Reports  of  Meetings — Commission  Findings,  Etc. 


The  N.  E.  L.  A.  Convention 

For  the  thirty-sixth  convention  of  the  National  Electric 
Light  Association,  which  will  be  held  in  Medinah  Temple, 
corner  of  Cass  and  Ohio  Streets,  Chicago,  on  June  2  to  6 
inclusive,  elaborate  preparations  have  been  made  as  a  very 
large  attendance  is  anticipated.  The  advance  out-of-town 
and  local  registration  on  May  24  had  reached  about  2500 
names.  Secretary  T.  C.  Martin  and  his  staff  and  Mr.  H. 
G.  McConnaughy,  secretary  of  the  exhibition  committee, 
have  been  in  Chicago  all  this  week,  while  a  large  number 
of  Chicago  electrical  men,  including  Messrs.  George  B. 
Foster  and  Ernest  A.  Edkins,  secretaries  of  the  general 
convention  and  entertainment  committees,  have  been  at 
work  on  the  preparations  for  several  weeks.  The  con- 
densed program  of  events  for  convention  week  is  as  fol- 
lows: 

Monday  morning,  June  2,  opening  of  registration  office 
at  Medinah  Temple  at  10  o'clock. 

Monday  evening,  opening  of  exhibition  of  Class  D  mem- 
bers, 8  o'clock;  reception  in  the  main  auditorium  of  Me- 
dinah Temple,  9  o'clock,  followed  by  dancing. 

Tuesday  morning,  10  o'clock,  first  general  session. 

Tuesday  afternoon,  2:30  o'clock,  first  technical  session, 
first  commercial  session,  first  accounting  session. 

Tuesday  afternoon,  3  o'clock,  musicale  in  the  ballroom  of 
the  Blackstone  Hotel,  Michigan  Avenue  and  Hubbard 
Place,  for  visiting  ladies  only. 

Tuesday  evening,  8  o'clock,  circus  and  vaudeville  in  the 
main  auditorium  of  Medinah  Temple  under  the  auspices  of 
the  Commonwealth  Edison  Company  Section  of  the  N.  E. 
L.  A.  and  the  Electric  Club  of  Chicago. 

Wednesday  morning,  10  o'clock,  first  hydroelectric  and 
transmission  session,  second  commercial  session,  second 
accounting  session;  11:45  o'clock,  second  general  session. 

Wednesday  afternoon,  excursions  to  the  Northwest  gen- 
erating station  of  the  Commonwealth  Edison  Company  and 
the  Hawthorne  works  of  the  Western  Electric  Company; 
other  industrial  excursions  available,  by  selection.  Invita- 
tions have  been  received  to  visit  the  Chicago  Drainage 
Canal,  the  steel  works  at  Gary,  Ind.,  the  Union  Stockyards 
and  the  tunnels  of  the  Chicago  Tunnel  Company.  The  an- 
nual baseball  game,  to  be  played  at  the  grounds  at  North- 
west station  on  Wednesday  afternoon,  will  be  between 
teams  representing  the  New  York  Edison  Company  and 
the  Commonwealth  Edison  Company  of  Chicago.  Both  of 
the  nines  are  composed  of  excellent  amateur  ball  players 
employed  by  the  companies  named,  and  an  exciting  and 
closely  contested  game  is  anticipated.  The  New  York  Edi- 
son Company  will  send  to  Chicago  for  this  occasion  nine- 
teen men,  who  will  travel  in  a  special  car,  all  of  their  ex- 
penses being  defrayed  by  the  company.  Visiting  ladies  who 
do  not  wish  to  attend  the  ball  game  or  the  industrial  excur- 
sions will  receive  tickets  to  an  afternoon  performance  of 
the  missionary  pageant  at  the  Auditorium  entitled  'Dark- 
ness and  Light,"  also  to  the  missionary  exposition  at  the 
Coliseum  known  as  "The  World  in  Chicago." 

Wednesday  evening,  8:30  o'clock,  public-policy  session, 
with  addresses  by  Messrs.  Samuel  Insull,  W.  C.  L.  Eglin 
and  J.  B.  Douglas. 

Thursday  morning,  10  o'clock,  second  technical  session, 
third  commercial  session,  third  and  last  accounting  session. 

Thursday  morning.  10  o'clock,  automobile  trip  for  visit- 


ing ladies.  Leaving  the  Art  Institute,  Michigan  Avenue 
and  Adams  Street,  the  party  will  proceed  through  the  North 
Shore  suburbs  to  Highland  Park,  where  luncheon  will  be 
served  at  the  Moraine  Hotel.  The  return  will  be  made  in 
the  same  manner  in  the  afternoon. 

Thursday  afternoon,  2 130  o'clock,  second  hydroelectric 
and  transmission  session,  fourth  and  last  commercial  ses- 
sion. 

Thursday  evening,  rejuvenation  and  joviation  of  the 
Jovian  Order  at  White  City  Park,  East  Sixty-third  Street 
and  South  Park  Avenue. 

Friday  morning.  10  o'clock,  fourth  and  last  general  ses- 
sion, third  and  last  hydroelectric  and  transmission  session. 

Friday  afternoon,  2 130  o'clock,  third  and  last  technical 
session,  followed  by  election  of  officers  and  adjournment. 

Some  of  the  technical  and  commercial  sessions  will  be 
held  in  a  large  tent  on  the  lawn  in  the  rear  of  Medinah 
Temple. 

A  feature  of  the  convention  not  included  in  the  earlier 
program  is  a  paper  on  the  electric-vehicle  situation  to  be 
presented  by  Mr.  E.  E.  Witherby,  of  the  General  Vehicle 
Company,  Chicago,  before  the  Commercial  Section,  on  the 
electric  vehicle  as  affording  an  excellent  central-station 
opportunity. 


N.  E.  L.  A.  Preparations  for  the  Ladies 

Perhaps  the  most  elaborate  feature  of  the  entertainment 
for  the  visiting  ladies  to  the  N.  E.  L.  A.  convention  at  Chi- 
cago will  be  an  automobile  ride  to  Highland  Park  and 
return  and  a  luncheon  at  the  Moraine  Hotel  on  Thursday, 
June  5.  Public-spirited  electrical  men  will  lend  their  auto- 
mobiles and  chauffeurs  for  this  occasion,  and  a  number  of 
cars  have  been  tendered  to  the  committee.  Mr.  Godfrey 
H.  Atkin,  chairman  of  the  transportation  sub-committee  of 
the  Chicago  committee,  is  making  the  arrangements  with 
the  owners  for  the  use  of  the  automobiles.  The  cars  are 
to  assemble  in  Grant  Park  just  east  of  the  Van  Buren 
Street  Viaduct  at  10  o'clock  on  June  5  and  will  be  placed 
under  the  direction  of  the  transportation  committee.  It  is 
expected  that  they  will  reach  Chicago  on  the  return  trip 
about  5  o'clock  that  evening. 


Tentative  Program  of  the  Edison  Association 

The  program  for  the  twenty-ninth  annual  convention  of 
the  Association  of  Edison  Illuminating  Companies,  which 
will  be  held  this  year  at  the  Hotel  Otesaga,  Cooperstown. 
N.  Y.,  during  the  week  beginning  Sept.  8,  has  been  tenta- 
tively arranged.  In  addition  to  the  regular  reports  of  stand- 
ing committees,  papers  on  the  following  subjects  will  be 
read:  "Murray  Process  of  Collecting  Cinders,"  "Boilers  of 
Extra  Large  Steaming  Capacity,"  "Model  Public  Utility 
Bill,"  "Depreciation,"  "Safety  Devices  in  Central  Stations," 
"Safety  to  Employees,"  "Welfare  Work,"  "Electric  Signs," 
"Electric  Appliances  Salesroom,"  "One  Year's  Activity  by 
the  Boston  Edison  Company  in  Promoting  the  Use  of 
Energy-Consuming  Devices  and  the  Results,"  "Flaming- 
Arc  Lamps,"  "Exchange  of  Advertising  Material,"  "Cor- 
poration Schools,"  "Large  Power-Station  Design,"  "Hydro- 
electric   Developments    in    Canada,"    "Rate    Changes    and 
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Their  Effect  on  Earnings,"  and  "Electric  Vehicles."    There 
will  also  be  two  papers  prepared  by  representatives  of  the 
large   electrical    manufacturing    companies,   one    from    the 
General  Electric  1  ompanj   and  th<    other  from  the  \ 
inghouse  Electric  &  Manufacturing  Company. 


Ithaca  Meeting  of  Empire  State   Association 
The  third  midyeai  meeting  of  the  and 

I  lei  iric  Association  was  held  in  thi  be  Business 

Men's  Association  in  Ithaca  on  May  23  and  24.  Papers 
were  presented  by  Mr.  C.  A.  Graves,  of  the  Southern  New 
York  Power  Company  of  Walton,  N.  Y.,  on  "Special  Prob- 
lems of  the  Small  Electric  <  ompany,"  and  by  Mr.  V.  A. 
Miller,  of  the  Canandaigua  (N.  Y.)  Gas  Light  Company, 
on  "Problems  of  the  Small  Ga  0  mp  □  An  interesting 
di  1  H  sion  followed  the  pre  enl  ition  ol  these  papers,  An 
automobile  trip  around  the  city  and  the  campus  of  Cornell 
University  was  given  to  the  delegates  after  the  meeting  on 
May  23,  through  the  courtes]  ol  th<  Ithaca  Automobile 
Club.  They  went  to  the  Rogue's  Harbor  '  ountrj  '  lu 
dinner,  following  which  another  short  business  session 
held.    Most  of  the  delegates  spent  tl  ountry 

I  lull,  returning  to  Ithaca  on  the  morning  ol'  May  24,  taking 
in  the  Spring  Day  exercises  .it  <  ornell  University   and  the 

baseball  game  and  boat  race  in  the  a f ten a.     ["hi  arrange 

ments  which  had  been  made  l>>  1  ompanies  lor  the 

entertainment  of  the  delegates  provided    1  mo 
OUting   as   well   as   an    instructive    meeting.      Mr.    I       II.    B. 
Chapin,  Engineering  Societies  Building,  '-■■■■■■ 
ecretarj   of  the  association. 


Resale  Price-Fixing  on  Patented  Articles  Unlawful 

The  Supreme  Court  of  the  United  States  handed  down  a 

decision  on  May  26  in  the  case  of  tin-  Bauer  Chemical  Com- 

[1.1 1 1  \    versus    lames  O'Donnell    relative   to   the   sale  of   a 

nerve  tonic  for  which  a  patent  had  been  i-siied.  holding  that 
owners  of  patents  do  not  have  the  right  by  patent  law  t<> 
control  the  price  at  which  retailers  must  sell  to  consumers. 
The  court  stood  five  to  four,  anil  although  the  manufac- 
turers relied  chielly  on  the  celebrated  "mimeograph  case" 
ile.  hied  about  a  year  ago,  Justice   Day,  whi  d  the 

decision,  said  thai     I  I  ion  oi  the  ! 

that  that  restriction  was  sustained  because  the  machine  was 
sold  at  cost  or  less,  and  that  the  owner  depended  on  the 
profit   realized    from   the  sale   of   unpatented   supplies    : 
used  upon  the  machine  for  reward  [ition.    The 

restriction  in  that  case  also  had  ith  the  use  of  the 

machine  and  onl)  a  "qualified  title"'  to  the  patented  article 

passed,   whereas   in   the   present  Case  the  restriction   w.i 
keep   up   the    price,"    the    sale  liter    having 

absolute.      It    was    held   that    while   the   patent    law    gave   the 

owner  the  exclusive  right  to  "vend"  articles,  that  was  not 
the  same  as  a  right  to  "keep  up  the  price."  That,  the  court 
held,  was  not  granted  by  patent  law. 


Publicity  Campaign  of  Electric  Vehicle  Association 
Active    solicitation    tor   contributions    to   the    1013-1014 
co-operative  publii  lign   fund  of  the   Electric  Ve- 

hicle Association  of  America  has  thus  far  resulted  in  the 
collection  of  over  $26,ooo.  The  committee  of  which  Mr. 
Frank  \V.  Smith,  of  the  United  Electric  1  igb.1  X-  Power 
Company,  New  York,  is  chairman,  is  striving  to  obtain  at 
least  $50,000  in  ordei  to  continue  the  work  of  last 
It  has  been  generallj  conceded  that  the  active  work  of  the 
01  ition,  particular!)  along  the  hues  of  co-operative 
educational  publicity,  has  been  no  small  factor  in  the  . 
increase  in  the  output  oi  electric  vehicles  and  accessories 
during  the   past    twelve   months,   and   if  the   benefits   are   to 


be  cumulative  the   work   of  the  publicity  and  advertising 
ught  to  be  •  Last 

year   the   campaign    was   lar>.  nal    in   character, 

and  tin-   year  the  intention  is  to  make  a  more  direct  and 
specific  appeal  to  the  purchaser,  giving  data  with  p 
to  the  operation  of  hot:.  .'.  and  pleasure  cars.     In 

addition,   the   committee    will  e   en- 

The  Story  of  the  Electric  Commercial  Vehicle''  and 
the  other  "The  Story  of  the  Pleasure  Vehicle."     Both  will 

up  in  attractive  form  for  general  distribul 


Meeting  of  International  KlectrotechnicaM  ommission 
[nternation  n  will  meet 

he  program 
announced,  but   reports 

the  commin  rating  and 

prime  movers  will  doubtless  ected 

that    several    delegati  -    from    the    1  tional 

nti  e  of  tie    American   Institute  of  Electrical 

r  that 
;  and  will  •  n  con- 

junction with  the  San   I  held  at  the 

time  of  the  Panam  . 


National  Electrical  Supply  Jobbers  Convene 

1    spring  mi  et  trical  £  ipply 

I  lu- 
26,    l~    and    28.      LTnlike    previous 
when  certain  portions  of  the  d  [tain- 

features,  the  meeting  this  week  had  a  purely  business 
aspect.      I  )urmg  the  fir--  were 

•  ueral   subject    for   discussion  nical 

methods   of   conduct  ess.     Mr.    F.    Overbaugh,   of 

go,  sec  ret  a r 
si.  ns  and  several  well-known  men  in  the  ustry 

:ig  on 
f,  M.  Wakeman,  general  manager  of  the 
dwelt  at  length  on 
the  scope,  aims  and  purpo 


A.  I.    E.    i:.   Main 
A  meet 

will  be  IhKI  in  Philadelphia  on  Oct.   13.   1013.  under 
the   Philadi ' 
holding  this  meeting  wa 
ting. 
in  recommendation  of  tin-  board  ol  ■ 
were   ordt  1  ■  I    five 

members  were  elected.     Mr.  Franc 

and  Mr    1  e 
niiugo,  were   transferred   to  I 

-  1  Hmcan  was  transferred  to  tl 

was  appointed  a  member  of  thi 
iners  to  till  a  vacancy. 

I'h. 
ar\   to  examine  applicat 

member  am  I  the 

constitution 

to  the   grade   ol    fellow   and    :  | 

the  grade  of  men  1  had 

examined    ai 
the   special    s,  ,■• 

The  board  Medal 

commit!  '    <he 

medal  shall  be  pt  h  lime  and                         \   be 

arranged  bj    the  officers  ol  the   Institute,  provided  thai  the 

ntation   shall  he   made  during  the   adfl  ►> 
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in  which  the  award  is  made.  The  by-laws  formerly  pro- 
vided that  the  medal  should  be  presented  at  the  Institute's 
annual  meeting  in  May.  In  accordance  with  this  amend- 
ment, arrangements  are  being  made  to  present  the  1912 
medal  to  Mr.  William  Stanley  at  the  annual  convention  at 
Cooperstovvn,  N.  Y.,  June  23-27. 

Mr.  F.  L.  Hutchinson  was  unanimously  reappointed  sec- 
retary of  the  Institute  for  the  administrative  year  begin- 
ning Aug.  1,  1913,  in  accordance  with  the  constitutional 
provision  that  the  secretary  shall  be  appointed  at  the  board 
of  directors'  first  meeting  of  each  fiscal  year. 


Chicago  Electric  Club  and  Jovian  Co-operation 

The  Electric  Club  of  Chicago  and  the  Chicago  Chapter  of 
the  Jovian  Order  held  a  joint  luncheon  on  May  22.  About 
144  men  were  present,  90  of  whom  are  members  of  the 
Electric  Club.  The  luncheon,  which  was  planned  by  the 
Electric  Club,  was  looked  upon  as  quite  eventful,  in  that  it 
is  the  first  time  that  the  two  societies  have  combined  on 
such  an  occasion.  Mr.  Homer  E.  Niesz,  chairman  of  the 
entertainment  committee  of  the  club,  reported  that  the 
Commonwealth  Edison  Company  and  the  Electric  Club 
would  join  in  reproducing  the  circus  which  was  given  on 
May  10  by  the  Commonwealth  Edison  Section  of  the  N.  E. 
L.  A.  This  circus  will  be  given  at  Medinah  Temple  on  the 
evening  of  June  3  during  the  N.  E.  L.  A.  convention.  Mr. 
Charles  F.  Hatfield,  field  secretary  of  the  Panama-Pacific 
International  Exposition  of  1915,  spoke  briefly  of  the  elec- 
trical features  of  that  exposition.  Mr.  S.  W.  Harvey  an- 
nounced that  the  Jovian  Order  had  received  the  applica- 
tion for  membership  of  Mr.  George  C.  Keech,  president  of 
the  Electric  Club,  which  was  reciprocated  by  an  application 
for  membership  in  the  Electric  Club  from  Mr.  A.  R.  Dean, 
statesman  at  large  of  the  Jovian  Order,  Chicago  Chapter. 
Mr.  Eugene  A.  Rummler,  patent  attorney  in  Chicago,  intro- 
duced Judge  Cutting  of  the  Probate  Court  of  Chicago,  who 
was  the  principal  speaker  of  the  occasion.  Judge  Cutting, 
in  discussing  "Judicial  Efficiency,"  defended  the  judiciary, 
which  is  receiving  harsh  criticism  from  numerous  sources 
at  present.  Mr.  Frederic  P.  Vose  expressed  the  club's 
appreciation  of  Judge  Cutting's  talk.  Dr.  M.  G.  Lloyd 
submitted  a  resolution  declaring  that  the  Electric  Club  of 
Chicago,  desirous  of  increasing  the  efficiency  of  the  judici- 
ary, favors  the  elimination  of  all  political  party  designa- 
tions from  ballots  for  the  election  of  judges,  and  ordering 
"that  a  copy  of  this  resolution  be  transmitted  to  each  mem- 
ber of  the  Legislature  from  Cook  County  and  to  the  Gov- 
ernor of  Illinois."  The  resolution  was  adopted  by  a  unani- 
mous vote. 


Relief  of  Transportation   Congestion   in   Chicago 

As  chairman  of  the  executive  committee  of  the  Chicago 
Elevated  Railways  Association,  Mr.  Samuel  Insull  on  May 
19  submitted  two  plans  before  the  City  Council  committee 
on  local  transportation  for  relieving  the  congestion  in  the 
loop  district.  One  plan  provided  for  the  lengthening  of 
all  existing  elevated-railway  platforms  within  the  loop  so 
as  to  accommodate  two  six-car  trains  at  a  time.  This  prop- 
osition would  require  a  total  extension  of  platforms 
amounting  to  6000  ft.  in  the  loop  district  and  would  permit 
of  1220  cars  being  handled  per  hour  in  the  same  district. 
Eleven  hundred  cars  could  be  circulated  per  hour  if  the 
loop  schedules  were  properly  adjusted  and  the  existing 
platforms  extended  to  accommodate  only  one  six-car  train. 

A  through  north  and  south  route  was  also  provided  for 
in  the  plans  over  the  South  Side  and  Northwestern  Ele- 
vated Railroads'  tracks  with  suitable  transfers  to  the  Chi- 
cago and  Oak  Park  and  Metropolitan  lines.  Transfers  be- 
tween the  two  last-named  lines  were  arranged  at  the  point 
where  the  roads  cross  each  other  west  of  the  city. 


The  elevated  railroads  in  Chicago  at  the  request  of  the 
committee  on  local  transportation  submitted  a  draft  of  an 
ordinance  requiring  increased  transportation  facilities. 
The  draft  was  referred  to  the  corporation  counsel  of  Chi- 
cago for  examination. 

Mr.  James  F.  Bowers,  president  of  the  Loop  Protection 
Association,  protested  against  the  plans,  saying  that  the 
extensions  to  platforms  are  unnecessary.  In  a  communi- 
cation from  the  elevated  railway  companies,  which  were 
represented  by  Mr.  W.  G.  Beale,  attorney,  they  said  that 
in  the  event  the  city  did  not  approve  of  Mr.  Insull's  plans 
they  would  be  willing  to  lease  subways  built  by  the  city  in 
case  they  were  constructed  in  localities  which  were  favor- 
able to  the  operation  of  their  trains. 

The  plans  submitted  were  referred  to  the  Board  of 
Supervising  Engineers  and  the  Board  of  Public  Works, 
which  are  to  report  at  a  subsequent  meeting  of  the  commit- 
tee as  to  their  feasibility  and  effectiveness. 


Electrolysis  Problems  in  Chicago 

Mr.  Ray  Palmer,  city  electrician  of  Chicago,  submitted 
a  report  to  the  corporation  counsel  of  that  city  on  May  20 
alleging  that  neither  the  surface  nor  the  elevated  traction 
companies  are  complying  with  the  electrolysis  ordinance 
effective  April  15,  1913.  A  general  inspection  of  several 
of  the  companies'  generating  stations  and  substations 
showed,  according  to  Mr.  Palmer,  that  no  attempt  had  been 
made  to  equip  uninsulated  return  feeders  with  pilot  wires 
and  instruments  whereby  the  potential  drop  over  different 
sections  could  be  measured.  Failure  on  the  part  of  the 
companies  to  comply  with  this  regulation  of  the  ordinance 
has  handicapped  the  Department  of  Electricity  of  the  city 
of  Chicago,  it  is  declared,  in  checking  the  differences  of 
potential  between  the  negative  busbars  in  the  stations  and 
sections  of  the  return  circuits. 

Tests  were  made  during  the  months  of  April  and  May  at 
various  generating  stations  and  substations  for  elevated 
railways  to  ascertain  whether  the  maximum  limit  of  12 
volts  drop  between  any  two  points  of  the  return  system  is 
maintained.  Mr.  Palmer  reports  that  under  the  most  favor- 
able operating  conditions  for  the  companies  the  maximum 
limit  is  being  exceeded.  The  conditions  existing  on  the 
surface  railways  are  being  inspected  at  the  present  time.  It 
will  be  several  more  weeks  before  the  preliminary  experi- 
ments are  completed,  on  account  of  the  delay  occasioned  by 
the  absence  of  the  recording  instruments  required  by  the 
ordinance. 

Mr.  Palmer  adds  that  the  companies  have  made  numerous 
improvements  in  the  electric  return  circuits  since  the 
passage  of  the  ordinance  and  says  that  more  improvements 
are  planned  for  this  year,  but  he  reports  that  none  of  the 
companies  is  complying  with  the  ordinance  at  the  present 
time.  Potential  drops  between  the  negative  busbars  and 
certain  sections  of  the  return  feeder  were  found  to  be  as 
high  as  35  and  54.5  volts  in  two  cases  during  the  rush  hours. 
The  maximum  hourly  average  in  one  case  was  estimated 
as  being  21.8  volts.  The  companies  have  intimated  that  the 
matter  will  be  settled  in  the  courts,  as  the  requirements  of 
the  ordinance,   in  their  estimation,   are  unreasonable. 

It  is  provided  in  the  ordinance  that  all  uninsulated  elec- 
trical return  circuits  must  be  of  such  current-carrying  ca- 
pacity and  so  arranged  that  the  difference  of  potential  be- 
tween any  two  points  on  the  return  shall  not  exceed  the 
maximum  of  12  volts.  Between  any  two  points  on  the 
return  1000  ft.  apart  within  a  mile  of  the  City  Hall  the 
difference  of  potential  shall  not  exceed  1  volt.  Between 
any  two  points  on  the  return  700  ft.  apart  outside  of  this 
mile  boundary,  the  difference  of  potential  shall  not  exceed 
the  limit  of  1  volt.  In  addition,  a  proper  return  conductor 
system  must  be  so  installed  and  maintained  as  to  protect  all 
metallic  work   from  electrolysis  damage. 
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Heavy  Sleet  at  Glace  Bay 

Recent  issues  have  contained  refi  n  break- 

ing sleet  deposits  in  northwestern  New  York  ami  in  and 
about  Chicago,  and  iii  the  April  27  number  an  accumulation 
of  2  in.  of  sleet  upon  tin  .b.)  it  real  & 


FIG.    I  —  HEAVY    SI  1  '  WIRE 

Southern  Counties  Railway  was  noted.  Through  the 
courts  ij  "i  Mr.  I.  1 1.  \\  mil.  Id,  gi  m  ral  manager  of  the 
Maritime    relegraph  &  Telephi  1    y,  1  td.,  oi  Hali- 

fax, N.  S..  we  are  enabled  to  show  herewith  photographs 
of  sleet  as  thick  as  6  in.  found  on  the  telephone  wires  of 
the  company  at  Glace  Bay.  Four  severe  sleet  storms 
visited  that  locality  within  a  period  of  three  month 
last  one  of  which  left  sleet  in  some  places  as  thick  as  8  in. 
1  in    Feb.    [0.  a  northeast  wind  and  a  heavy  misl   conspired  to 

cover  the  lines  with  an  enormous  ici   load      Not  only  were 


fc 

Glace  Bay,  Cape  Breton,  and  Fig.  2  shows  a  portion  of 
another  wire  in  the  same  locality  on  which  there  was  a 
10-in.  covering  of  snow  and  sleet,  the  ice  itself  being  6  in. 
thick  and  the  wet  snow  covering  making  up  the  remainder. 
Another  6-in.  coating  of  ice  is  shown  in  Fig.  3.  taken  on 
2,  three  days  after  a  storm  at  Glace  Bay.     All  three 


FIG,   -' — ONE-HALF    F001  WIKE 

the  telegraph  and  telephone  circuits  interfered  with,  but  the 
lighting  and   railwaj    !mes  were  broken   in  a  great  many 

places  and  where  the)  were  not  down  the\  were  grounded. 
All  electric  public  utilitj  service  was  completely  demoralized 
E01   days, 

Fig.    1    is    a    view    taken    three    days    after    the    storm    of 
Feb.  20  and  shows  slut  on  telephone  wires  on  Chapel  Hill. 


-TELEPHONE    \\  IKK    Wl  1  11 


illustrations    show     unusual    conditi 
some  idea  of  the 


Convention  of  Railway  Telegraph   Superintendents 

Mr.    I.   B.  Sheldi  Kail- 

way    Telegraph    Supcrii  I   at    the    I 

second    annual    convention    of   the    association    held   at    the 
Planters'   1  totel   in   Si     I  ouis   on 

Eight    papers    wi  ;    in    the    I  rder: 

"Some    Facts    Concerning     telephone    Transm 

Miller  and  C.    \.   Robins. .n.  of   New   York  . 

of   the   Telephone   bj    R  r    Dispatching    Trains, 

Handling  Mi  n,  of  Phila- 

delphia;  "Inductive   Disturbai  graph 

and    I  •  '  rcuits,"  by  Mr.  P.  I.  lb  we,  of  New  York  ; 

Trot.  1st    Lightning    and    High    Currents    for 

:aph  and  Telephone  Equipment,"  bj  Mr.  M    11    I 
in-Line  Pov. 
eluding    Transmission  and  Signaling,"  by  Mr.  Richai 
Spamer,  of  New  York :  "Full  Use  of  Wires."  b>  Mr   11.  1». 
Teed,  of  Springfield,  M  :ancc 

..1   1  ines,"  by  Mr   M.  C    Mb  n,  oi   New 
tion   for  Win  ind  'Telephone   In  Mr. 

I.  B.  SI  Imaha. 

An  executivi    meeting  was  held  on    Thursday.     Mr. 
i.mi  Bennett,  of  the  (  h 

1  entral  &    1  [udson   Ri 

the    Milwaukee.    St.    Paul    an 

lively. 

Ierr\ 

convention       Ni 

Mr.  P.   1.  Howi 
pany,  read 

lines 
on  01  l>   tlle 

subject  has 

cials.      The    author    defined 

netic   induction  well- 


ELECTRICAL    WORLD 


Vol.  6i,  Xo.  22 


known  factors  determining  the  relative  intensity  of  each. 
The  principal  characteristics  of  telephone,  telegraph,  con- 
stant-potential distribution  and  constant-current  distribu- 
tion systems  were  next  described.  Polyphase  systems,  with 
the  several  possible  methods  of  connecting  transformers  in 
three-phase  distribution,  were  described  in  elementary 
terms  with  the  aid  of  diagrams,  and  also  the  single-phase 
system  of  electric  traction.  Harmonics  of  the  fundamental 
waves  of  emf  and  current,  such  as  occur  quite  frequently 
in  transmission  systems,  were  briefly  taken  up  and  their 
effect  explained. 

After  giving  some  general  rules  for  the  field  inspection 
of  parallel  inductive  exposures,  the  author  discussed  the 
several  known  methods  for  remedying  such  disturbances, 
treating  first  the  means  of  prevention  by  suitable  modifica- 
tions of  the  transmission  system  and  then  the  means  of 
restriction  by  modifications  in  the  telephone  and  telegraph 
system.  The  means  of  prevention  include  perfection  of 
insulation  and  balance  of  the  transmission  or  distribution 
line ;  use  of  the  closed  loop  in  series  distribution  and  static 
balancing  of  the  circuit  by  inserting  consecutive  lamps  in 
alternate  sides  of  the  circuit;  transposition  of  phase  wires; 
avoidance  of  star-connected  transformers  with  grounded 
neutrals;  double  feeding  of  single-phase  trolley  sections 
from  both  ends,  and  also  shortening  the  sections ;  use  of  the 
three-wire  trolley  system,  with  track  as  the  neutral,  and 
short-circuiting  generator  harmonics  by  means  of  speci- 
ally tuned  or  resonant  circuits  at  the  generating  station. 

Methods  of  restricting  inductive  disturbances  by  modifi- 
cations of  the  telephone  and  telegraph  system  include  spe- 
cial attention  to  the  insulation  and  balance  of  lines ;  use 
of  special  transpositions;  use  of  twisted  pairs,  or  cable; 
electrostatic  shielding  by  means  of  grounded  conductors ; 
special  compensating  transformers,  such  as  those  employed 
in  parallel  exposures  of  circuits  in  cable  along  the  route  of 
the  New  York,  New  Haven  and  Hartford  Railroad,  and 
the  use  of  special  apparatus,  such  as  drainage  coils  or 
resonant  shunts,  connected  to  the  telephone  and  telegraph 
circuits.  In  general,  the  means  of  prevention  sacrifice 
something  of  the  efficiency  of  the  telephone  and  telegraph 
circuits.  In  conclusion,  the  author  urged  co-operation  be- 
tween lighting  and  telephone  engineers  in  applying  these 
preventive  and  remedial  measures  to  solve  the  problem  in 
the  way  which  will  be  least  burdensome  as  a  whole  upon 
the  general  public. 

Protection  Against  Lightning  and  High-Tension 
Currents 

The  author  of  the  paper  on  "Protection  Against  Light- 
ning and  High-Tension  Currents  for  Telegraph  and  Tele- 
phone Equipment,"  Mr.  M.  H.  Clapp,  called  attention  to 
the  increasing  necessity  of  installing  efficient  protective 
equipment  on  railway  telegraph  and  telephone  lines,  owing 
in  large  part  to  the  greater  number  of  instances  where 
such  lines  are  paralleled  or  crossed  by  high-tension  trans- 
mission lines.  While  the  N.  E.  L.  A.  specifications  have 
admittedly  accomplished  much  in  raising  the  standards  of 
high-tension  construction  and  thereby  reduced  the  risks  of 
accident  and  damage,  there  are  yet  many  hazardous  situ- 
ations, and  the  question  of  protecting  equipment  is  even 
more  important  than  it  formerly  was.  When  such  equip- 
ment is  burned  out  by  lightning  or  excessive  currents  the 
loss  is  twofold — first,  the  loss  of  the  equipment  and,  sec- 
ond, the  loss  of  time  in  use  of  the  circuit.  Last  year  the 
Northern  Pacific  Railway  Company  lost  over  $1,500  worth 
of  equipment  on  account  of  burn-outs. 

The  author  sent  out  to  several  superintendents  of  tele- 
graph on  the  large  railway  systems  a  series  of  seven  ques- 
tions relating  to  their  practices  and  experiences  in  the  use 
of  protective  equipment.  The  replies,  as  might  be  ex- 
pected, revealed  considerable  divergence  in  results. 

Brief  descriptions  were  then  given  of  the  standard  prac- 
tices of  the  American  Telephone  &  Telegraph  Company  and 


the  Western  Union  Telegraph  Company,  including  also  the 
use  of  metal  blocks  in  open-space  cut-outs,  series  choke 
coils  in  the  line  and  the  use  of  special  heat  coils. 

The  remainder  of  the  paper  was  devoted  to  a  considera- 
tion of  the  theory  of  proper  protection,  with  a  number  of 
illustrations  showing  the  preferred  methods.  The  author 
believed  it  feasible  to  devise  protective  equipment  against 
the  following  foreign  voltages :  constant-potential  un- 
grounded circuits  not  exceeding  5000  volts;  alternating- 
current  series  circuits  not  exceeding  5000  volts ;  direct- 
current  series  circuits  not  exceeding  7500  volts,  and  direct- 
current  railway  circuits  not  exceeding  1000  volts.  For 
higher  voltages  the  line  construction  should  be  so  rein- 
forced at  places  of  exposure  as  to  preclude  failure,  and 
wherever  possible  the  lighting  and  telegraph  systems  should 
be  adequately  separated.  The  preferred  method  of  pro- 
tection consists  of:  (a)  a  large  line  fuse,  (b)  an  open- 
space  cut-out,  and  (c)  a  low-capacity  fuse  or  heat  coil. 
The  heat  coil  or  fuse  may  be  omitted  under  certain  condi- 
tions, more  especially  where  telegraph  equipment  exclu- 
sively is  to  be  protected.  The  author  stated  in  conclusion 
that  from  his  experience  there  is  no  way  of  losing  effici- 
ency faster  than  by  using  cheap  (unsubstantial)  protective 
apparatus. 


Gasoline-Electric  and  Storage-Battery  Cars 

Mr.  H.  T.  Bentley,  of  the  Chicago  &  Northwestern  Rail- 
road, president  of  the  association,  presided  at  the  fifth  an- 
nual convention  of  the  International  Railway  Fuel  Associ- 
ation held  in  Chicago  on  May  21,  22,  23  and  24.  Among 
the  six  papers  presented  at  the  convention  the  one  on 
"Self-Propelled  Railway  Passenger  Cars"  is  perhaps  of 
the  most  interest  to  electrical  readers.  The  paper,  which 
was  a  very  comprehensive  report  on  the  subect,  was  jointly 
prepared  by  Messrs.  S.  T.  Dodd  and  B.  H.  Arnold,  of  the 
General  Electric  Company.  A  history  was  given  of  the 
different  types  of  self-propelled  cars  used  on  branch  lines 
or  light  traffic  roads.  The  radius  of  operation  of  steam, 
compressed-air,  storage-battery  and  internal-combustion- 
engine  cars  was  discussed  with  a  view^  toward  the  compari- 
son of  cars  having  the  same  seating  capacity  and  tractive 
effort.  The  advantages,  characteristics  and  operating  costs 
of  the  gasoline-electric  cars  were  discussed  quite  thor- 
oughly. Satisfactory  methods  of  testing  fuel  oils  other 
than  by  gravity  were  suggested.  In  addition,  sample  exam- 
ination blanks  for  gasoline-electric  motor-car  operators  and 
inspectors  were  outlined.  Fuel  and  oil  performances  of 
gasoline-electric  cars  operating  on  various  roads  in  the 
United  States  were  submitted  in  tabulated  form  with  the 
paper. 

Considerable  discussion  followed  the  delivery  of  the 
paper,  in  which  the  following  men  took  part :  Messrs.  O. 
S.  Byer,  A.  G.  Kenyon,  D.  C.  Buell,  J.  H.  Tracy.  F.  E. 
Drake,  J.  C.  Little,  H.  J.  Osborne.  J.  Skelton,  J.  E.  Hilton, 
E.  McAuliffe  and  G.  B.  Pratt.  Objection  was  raised 
against  the  gasoline-electric  motor  cars,  on  the  ground  that 
steam  locomotives  had  to  be  kept  on  hand  to  replace  them 
at  short  notice  in  case  of  breakdown.  This  objection  was 
well  answered  by  the  statement  that  reserve  locomotives 
always  have  to  be  kept  on  hand  no  matter  what  the  prevail- 
ing motive  power  may  be. 

Reliability  of  service  was  another  topic  which  interested 
many.  Messrs.  Buell,  of  the  Union  Pacific  Railroad,  and 
Hilton,  of  the  Frisco  road,  practically  removed  all  doubt 
concerning  the  reliability  of  service  of  gasoline-electric 
motor  cars  by  their  accounts  of  the  service  rendered  the 
two  roads  which  they  represent.  Mr.  Buell  believes  that 
the  gasoline-electric  unit  is  the  practical  motive  power  for 
heavier  traffic  than  that  on  which  it  is  used  at  present.  The 
only  trouble  which  has  been  experienced  with  motor  cars 
has  been  caused  by  the  ignorance  of  the  operators.  Educa- 
tional  bureaus   have   overcome  this   difficulty  to   a   marked 
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degree.  Performance  tests  on  the  Union  Pacific  Railroad 
with  gasoline-electric  cars  show  a  better  fuel  economy  than 
with  the  steam  locomotive.  Mr.  Drake  gave  some  inter- 
esting figures  on  gasoline-electric  motor-car  performance 
in  Hungary,  Europe,  and  in  Oklahoma.  On  the  Arad- 
Csanad  Railroad  in  Hunj  ty-two  trains  are  oper- 

ated in  both  directions  daily.  Tin;  average  car  ifiileagc 
per  year  is  1,01.0,1100  miles  and  total  annual  mileage  is 
5,300,000  car-miles,  which,  according  to  Mr.  Drake,  is  con- 
siderably more  than  an)  steam  io  'In:  United 
States  are  capahle  of.  In  Oklahoma  the  motor  cars  on  the 
Muskogee  Electric  Traction  Company's  road  operate  3.3 
miles  per  gallon  of  fuel  oil.  0  es  and  fixed 
charges  amount  to  [6.4  1 1                     mile. 

In  a  written  communication  I  om    dr.  J.  II.  I  racy,  which 
was  read  by  -Mr.  [I.  M.  Beck,  some  'lata  were  given  - 
I"  1  Formance  of  storage  I dual 

Stobagi   i'.   ii'i.  Opeh 

1  lie  .mi hor  claimed  tha  1   cars 

offer  the  hest  solution  to  th<  il    handling   light, 

infrequent    traffic    when   conditions   call    for   long-distance 

hauls  at   relatively    high    speeds  and  with   few  stops,  and  that 

the    itorage-battery  car  "has  ,-i  useful  and  field 

lor  service  which  is  within  the  scope  ol  the  battery.' 
lead   hattcry  offers  a  wide  field   for  usefulness.     I  »ne   hun- 
dred milrs  per  charge  at  a  free  running  speed 
pel    hour,  w  nil   .in   equipmi  nt     1  al ing  sevenl  j 
and  providing  a  suitabl  impartment,  seems  to  he 

1  in  11  ely    within   the    ram  < 

The  Lewisburg,  Milton  &  Watsontown   Passenger  Kail 
way  (  ompany  in    I  'enn  sylvania   ha 

earl)   last  October  a  storage-l  built  by  the  J.  G. 

I'.mII  ('ompany  and  equipped  with  an  "I  ride'  li  id  battery 
from  the  operation  of  which  1  piled.    The 

car  in  operation  on  this  line   i-    ;(    11.    (   in.  ovei  the  corner 
posts,   has   a   sealing  capacity    for   thirty  two   pa 
the  pa  mpartment  and  ha  room   11.5 

ft.  long.  This  car  is  of  standard  con  truction,  and  while 
carefully  designed  for  light  weight,  embodies  no  special 
features  except  that  hall  bearings  are  used  io  reduce  the 
running  friction.     The  car  v.  ■  lb.  complete  with 

battery,  the  batter)   weighing  somewhat 

Between  Oct   9    [912,  and   \pril  1.  [913,  the  car  operated 

a  total  disti il  0  ei   jo, miles,  regularl)   performing 

approximately   122  miles  a  day.     During  this  time  the  car 

lost  only   IQ   miles    from   the    full    scheduli 

due  to    1  damaged  charging  plug  which  in  turn  dan 

the  car  wiring.      These   figures,  the   author   belii 

reliability  of  operation  which  1-  certainly  equal  to  thai  of 
the  best   clas  -   oi    appal  ■  I   rail- 

roads and  in  excess  ol  that  which  can  he  shown  by  any 
ot hei   class  of  self-propi  lied  cai  if  tins 

car,  including  charging  the  battery,  cleaning,  inspecting. 
etc.,  is  assumed  by  two  crew  - 

man  and  one  conductor,  Working,  ol  course,  unilcr  the 
general  supervision  of  the  officials  of  the  1  ewisburg,  Milton 
&   Watsontown   Passenger  Ra  'any,  which  corn- 

pan)   .dso  operates  a  11  etween  'he  line,   places 

named, 
During   the  <ix  months  ..1    operation   mention 

which    it    will   he   noted   covers   the   winter   months,   th( 

sumption  of  this  car  ha-  averaged  approximate!)  4  j;  amp- 
hr.  per  car  mile.     The  battel  j  >  quipmi  nt  com    I 
eight   cells  having     1    rating   of   -|-'"   amp  hr..   the   individual 
cells  being   identical   with   those   which   have   heeit   1:-. 

cessfully  since  September,  1010.  on  the  street  cars  in  New 
York.     The  batter)    ivi  1,-0  volts  during  discharge  in 

this    service,    which    gives    an    energ)    consumption    • 
watt-hr.  per  car-mile.      Assuming  an  average  live  li 
1.5   tons,   the   actual    energ)    consumed    from   the   battery 
Miits    10     11     watt-hr.    i"i     gross    ton-mile.       The    ruling 
grade  on  this  hue  is  07  per  cent,  there  being  a  difference 


n  the  two  termini.    The  number  of 
one  and  one  and  one-half  per  mile, 
car  is  stopped  at  inter-  rell  as  at  the 

regular   passenger   stations   of   the   Pennsylvania    Rai 
1  ompany. 

The    rating   of   the    battery    being,    as    stated   abo\. 
amp-hr.,  and  the  energy  consumed  in  driving  the  car 
aging  4.25  amp-hr.  per  car-mile,  a  mileage  capacity  on  one 
charge  of  tin  nearly   100  miles  is  indicated. 


The  Central  Station  and  the  Electric  Vehicle 

Among  the  papers  presented  at  the  convention  held   in 

in    May   20  and   21    under   the   ausp:  New 

ind   Section   of   the    F.lectric    Vi  «   of 

ca    and    the    Electric    Motor   I  noted 

in  our  issue  dated   Ma  hree  dealing  with   the 

attitude  of  central  stations  toward  electric-vehicle  owners 

and  the  popularity  of  the  electric  vehicle. 

Cars 

A   pap.r  Mr.  L.   R.  Wallis,  of  tin 

lectric  Illuminating  Company,  of   Boston,  which  dis- 

I  the  central  station  and 

lectric-vehicle    manufacturer,    emphasizing    the    point 

nly  through  '"  can  the  li 

opment  of  ti  >al  attention  was 

paid  to  the  import  >r  the  service  after  the 

lation  has  bi  dear  understanding  of 

the  dh  bilities.     In  I 

factory    re  the    central    station    should 

I,   ;i   point   to  industry  d  U 

d,    after    which    the    volume    of  "II    warrant 

,lu.  manufai  encies  and  maintenance 

:alities.     If  a  distinct  line  is  drawn 
ice  to  be  rendered  by  the  manufacturer 
and    the   central    Station,    it    a;. pear-   equitable   to   ma', 
division  on  the  basis  of  instr  ipervision  of  that 

in  of  the  equipment  .  the  centr 

fly    with   m  ied    with    b 

.1  unsatisfactory  operation  or  1  "-ice 

Regul  ratus  should  also 

lie    made   to   insure   constant    - 

rmance.     Th<     central    station    cai 

the  manufacturer  'he  user  by  main- 

taining   a    department    of    vehicle    and    bat 

whether  u  consist  func- 

tion    •  "ing    the    pr 

ther    for   their   mutual   tx  _uard 

the  inti  ich  after  th< 

The    inception    and    maintenance    01 

Mr. 
operation   with   li 
He  fav  ■■  ■ 

vet  the  init  •  a'so 

hilling    tin 

tion  of  high-school   and  ted 

Struction   and  maintenance  01 

garding  th<    resj  the  central  station  and 

the  manufacturer  111  ri 

\inone  tin  W.   M.  Thayer,   Hart- 

ford    -  ith,  Salem.   ' 

Mass  .    Harve) 

1  ;    R.    \\      :; 

elect  r  iladelphia  ;  P.  E.  \\  hitii 
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work  is  done  at  Rochester,  N.  Y.,  by  a  traveling  electric- 
vehicle  inspector  who  follows  up  every  private  electric  car 
in  the  city  and  facilitates  its  proper  maintenance. 

Central-Station  Development  of  Vehicle  Load 
Mr.  W.  C.  Anderson,  president  of  the  Anderson  Electric 
Car  Company,  Detroit,  Mich.,  presented  a  paper  in  which 
the  importance  of  low  rates  for  energy  for  battery  charging 
was  emphasized  and  in  which  the  possibilities  of  co-opera- 
tion between  central  stations  and  vehicle  manufacturers 
were  vigorously  set  forth.  He  paid  a  tribute  to  the  work 
of  the  Edison  Electric  Illuminating  Company  of  Boston 
in  this  field  and  cited  a  recent  reduction  in  rates  from  $10 
to  about  $4  for  100  kw-hr.  as  an  example  of  the  practical 
value  of  the  company's  policy,  which  Mr.  Anderson  said  is 
in  strong  contrast  with  the  policy  followed  by  some  central 
stations  of  unprogressive  tendencies.  The  speaker  pointed 
out  that  there  are  localities  within  50  miles  of  the  meeting 
place  where  25  cents  per  kw-hr.  is  being  charged  for 
service.  Such  conditions  are  utterly  discouraging  to  the 
development  of  the  electric-vehicle  business  along  broad 
lines. 

The  author  contended  that  central  stations  everywhere 
should  afford  the  utmost  encouragement  to  representative 
electric-vehicle  dealers.  Much  good  can  be  done  by  helping 
the  dealer  through  the  supply  of  free  energy  for  his  bat- 
teries in  the  preliminary  development  until  the  business 
begins  to  pay  him.  The  central  station  should  stand  back 
of  the  electric  vehicle,  and  if  no  local  representative  can 
6e  secured  lend  the  weight  of  its  influence  to  the  solution 
of  the  commercial  problem.  The  rates  for  energy  should 
be  as  low  as  is  consistent  with  local  conditions.  When 
the  lady  owning  an  electric  car  tells  her  friend  at  the 
afternoon  tea  that  her  last  month's  bill  for  electricity  was 
less  than  $10  for  about  600  miles  of  service,  one  may  be 
sure  that  the  friend  resolves  to  make  a  strong  point  of 
this  fact  when  she  next  discusses  the  matter  with  the 
master  of  the  house.  In  closing,  the  author  touched  upon 
the  work  of  the  Hartford  (Conn.)  Electric  Light  Company, 
which  maintains  a  battery  department  where  owners  of 
electric  vehicles  may  rent  batteries  at  a  fixed  cost  per  mile. 
This  plan  relieves  the  vehicle  owner  from  investing  money 
in  battery  equipment  and  from  all  responsibility  regarding 
the  care  of  batteries. 

Discussion 

In  the  discussion  the  necessity  of  appealing  to  women 
by  handsome  catalogs  was  emphasized.  The  field  of  the 
high-grade  electric  vehicle  was  pointed  out,  and  the  need 
of  better  material  and  closer  fitting  than  in  the  gasoline 
car  was  cited  as  a  reason  for  the  relatively  high  cost  of 
electric  automobiles.  Increasing  demands  should  lead  to 
lower  ultimate  prices.  Among  those  who  participated  in  the 
discussion  were  Messrs.  C.  D.  Marsh,  New  York;  F.  H. 
Smith,  Worcester;;  Colonel  E.  W.  M.  Bailey,  Amesbury, 
Mass.;  F.  J.  Stone,  Boston;  J.  E.  Gray,  Providence,  R.  I.; 
Harvey  Robinson,  New  York;  W.  C.  Anderson,  Detroit; 
P.  E.  Whiting,  Boston,  and  J.  H.  Hunnewell,  Lowell,  Mass. 
The  last-named  speaker  emphasized  that  the  first  cost  of 
electric  vehicles  and  the  cost  of  energy  are  not  the  major 
problems.  The  manner  of  making  the  sale  and  taking  care 
of  the  customer  is  the  vital  point,  and  the  guarantee  is  a 
most  essential  feature  in  dealing  with  uncertain  customers. 

Popularity  of  Electric  Vehicles 

In  a  paper  on  the  growing  popularity  of  the  electric 
vehicle  Mr.  H.  H.  Rice,  president  of  the  Waverley  Com- 
pany, Indianapolis,  Ind.,  pointed  out  that  the  public  in 
ever-increasing  numbers  acknowledges  the  desirable 
features  of  the  electric  car  and  that  thousands  of  auto- 
mobile owners  are  looking  favorably  upon  the  electric 
vehicle,  as  shown  by  the  large  number  of  gas  cars  "traded 
in"  for  electric  vehicles.     The  manufacturers  and  dealers 


in  gasoline  cars  have  changed  their  attitude  of  outright 
contempt  or  good-natured  tolerance  to  recognition  that  the 
electric  vehicle,  both  in  the  passenger  and  in  the  truck  form, 
is  a  car  which  in  its  own  field  is  unequaled  by  the  gas  car. 
According  to  the  Automobile,  there  were  in  October,  1912, 
some  34,000  electric  pleasure  cars  registered  in  the  United 
States,  while  the  new  registration  for  the  year  was  5550, 
showing  a  gain  of  20  per  cent.  Even  these  figures  show 
that  there  are  half  as  many  electric  vehicles  in  use  in  this 
country  to-day  as  there  are  automobiles  of  all  types  in 
any  leading  country  in  Europe.  The  general  use  of  high- 
priced  gasoline  touring  cars  for  both  city  and  country 
service  is  one  of  the  most  costly  fads  of  the  day.  The 
modern  electric  pleasure  car  excels  in  luxury  the  most 
fashionable  carriages  of  the  last  generation  and  has  every 
advantage  over  the  gasoline  car  for  daily  service.  The  man 
who  has  $4,500  to  invest  in  automobiles  will  do  well  to  con- 
sider whether  he  can  find  a  better  investment  than  a  thrce- 
thousand-dollar  electric  vehicle  and  a  fifteen-hundred-dol- 
lar gas  car  for  touring.  The  advertising  done  by  electric- 
vehicle  manufacturers  has  always  been  in  advance  of  the 
volume  of  their  business.  They  spend  a  larger  percentage 
of  their  gross  income  on  publicity  than  almost  any  gasoline- 
car  company.  Consequently,  at  present,  when  many  gas-car 
factories  are  running  on  short  time,  it  is  not  surprising  to 
find  the  manufacturers  of  electric  vehicles  working  full 
time  and  in  some  cases  increasing  their  product  over  last 
year's  business.  To-day  there  is  no  manufacturing  industry 
in  the  country  on  a  better  basis.  The  field  of  the  com- 
mercial car  is  practically  unexplored  as  yet.  Day  in  and 
day  out  the  electric  vehicle  invariably  shows  the  lowest 
cost  per  package  handled.  The  author  closed  with  a  tribute 
to  the  pioneer  work  of  the  Edison  Electric  Illuminating 
Company,  of  Boston,  and  other  central  stations  in  the  elec- 
tric-vehicle campaign. 

Discussion 

Citing  the  growth  of  the  electric-vehicle  business,  Mr. 
D.  C.  Tiffany,  Boston,  said  that  he  sold  four  cars  in  the 
year  ended  in  March,  1912,  against  twenty  during  the  year 
ended  March,  1913.  Mr.  J.  A.  Hunnewell,  Lowell,  Mass., 
referred  to  a  new  60-ft.  by  100-ft.  concrete  garage  with  a 
capacity  of  thirty  cars.  Continuous  day  and  night  service 
is  given.  Messrs.  D.  C.  Tiffany,  F.  J.  Stone  and  E.  S. 
Mansfield  also  spoke  briefly. 


Meeting  of  Ohio  Society  of  Engineers 

The  twenty-seventh  annual  meeting  of  the  Ohio  Society 
of  Mechanical,  Electrical  and  Steam  Engineers  was  held 
at  Springfield,  Ohio,  May  22  to  24,  although  the  usual  large 
attendance  was  this  year  somewhat  depleted  by  the  pre- 
occupation of  many  members  owing  to  the  recent  floods  in 
the  State. 

Mr.  Evan  G.  Price,  vice-president  and  general  manager  of 
the  Indianapolis  Switch  &  Frog  Company,  Springfield, 
Ohio,  opened  the  technical  program  with  an  address  on 
"Repairs  and  Welds  by  Electricity,"  describing  the  possi- 
bilities of  the  latest  methods  in  building  up  broken  and 
worn  sections,  reclaiming  track  parts,  joining  rails,  etc. 
Mr.  Price  gave  an  account  of  the  apparatus  developed  by 
his  own  company  in  which  a  fluxated  steel  rod  forms  one 
electrode  of  the  short  arc  used  and  also  supplies  the  mate- 
rial to  be  flowed  onto  the  work.  Later  the  society  visited 
the  plant  and  witnessed  demonstrations  of  this  method. 

On  Friday  morning  Mr.  Frank  T.  Wyman,  of  the  Pitts- 
burgh Transformer  Company,  Pittsburgh,,  Pa.,  presented  a 
paper  on  "Operating  Characteristics  of  Transformers." 
Discussing  the  selection  of  apparatus  of  all-round  efficiency - 
for  ordinary  service,  the  author  recommended  a  ratio  of 
three  to  two  between  PR  loss  and  core  loss,  in  order  to 
attain  better  regulation,  higher  efficiency  at  full  load  and 
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ovei  load  I  arm.     In  thi  ..  oil- 

filled  type  of  transformer,  the  windings  require  a  surface 
of  3  sq.  in.  to  4  sq.   in.   per  d,  and  the  cases, 

6  sq.  in.  to  9  sq.  in.    The  windings  in  an  impregnated  trans- 
fornier  will  run  cooler  than  those  oi  one  not  impregnated, 

im  1    in  the   former  the  copper  and   insulation  are  more 
neai  I)  homogi  neou  -  '       -trains 

on  the  end  turns  "i  trail 

rea<  tance  the  li       tl      I     n  irge  is 

likelj    I"   n  equently,   if   additional   reactance  is 

provider!    in    the    fo  eparate   coils,   the 

transformer  end  turn-,  propei    will  bi    relii    ed  ol   a  large 
percentage  "i  the  abnorn  Such  coils  ■ire  of 

com  1    replaci  ibli    without    withdrawing  the  whole  trans- 
former  from  service      In  closing  Mr.  Wyman  describ 

scl of  two-phase  to  threi  which 

greater  freedom  from  unbalancing  with  unequal  I 
Both  two  ph. 1  1  and  thi  1 

two-phase   side      If  tli«'  primary  side  of  the  transfoi 
for    instance,    i-  four    times    the    rated 

capacity  of  the  transf :r  in  power  may  he  taken  a-  thrcc- 

ph  1  '  at  ill' ■  voltage  from  the  same  sidi .  or  vio 

vt  iilinni   ,,,(  rloading  thi 

transformers  of  this  type  have  been  built  as  simpli 

\  paper  by  Mr.  Frederick  \Y.  Ballard,  engineer  of  con- 
struction for  tin-  '  M I     eland,  Ohio,  discussed  district 

1.  mm  he  ii ing  witl  1  ■!  the 

plans  for  the  new  municipal  system  ol  this  type  now 
installed  at  Cleveland.     In   large  central  static 
declared  the  author,  it    is  not   economical  to  run  ert 


CONNECTIONS     POR     ini'ii    PHASE      1"     rWO-PHASl      OPERATION 

t  s  >  '■■  condensing  in  01  dei  to  secui  ■    1    haust    I 
ing,  since  tiardly  half  the  power  ol  the  steam  i>  then 
able    1  the  engine.    But  the  greatest  advantage  of  the  high- 
pressure  scheme  lies  in  its  reduced  investment,  since  smaller 
Sizes  of  pipe  are  necess.11  \         I  he  heat   loss    from  the  mains 

is  also  less,  owing  in  higher  flow  velocities  and  --mailer 
radiation  surfaces  of  the  underground  mains,  For  the 
8200  it  of  hues  already  installed  .'t  I  leveland  th<  cost  of 
equivalent  low  pressure  mains  would  have  been  nearly  two 
ami  one-half  times  the  present  outlay,  01  tii.  difference 
between  $65,549  and  $167,330,  ["his  $101,78]  difference  in 
im estment  would  add  at  least  fixed 

charges  of  the  low  pn  ssure  system.  I  or  a  25,000-hp  boiler 
plant,  generating  [800  kw  by  non-condensing  units  and 
devoting  the  remaining  80  per  cent  of  the  steam  to  heat- 
ing, the  saving  would  1  1  a  basis  of  too  per  cent 
load-factor.  Even  with  such  an  assumption  this  opei 
saving  represents,  however,  only  one-half  the  increased  in- 
vestment cosl  "i  the  low  p r<  >ur<  tem,  Other  disad- 
\  .'in  iges  of  the  exhau  ited  by  Mr. 
Ballard,  are  the  lack  of  coincidence  between  heating  and 
powei    l'M'1-,  pooi    econom)    of  non-condensing   apparatus 

when   steam   heating   1-  not   required,  and   the  high   radiation 

losses  from  the  large  mains. 

tin  I  M'l.n  evening  Mr.  R.  Hastings  Probert,  works  man- 
agei  i"i-  the  Janus  I  effel  Company,  Springfield,  Ohio,  read 
a  paper  on  "Interesting  Foundrj  1  icperience  with  Semi- 
Steel  Mixtures;  tl'.    \ ;  la  Charges." 


During  the   da  tection  trip- 

made  to  many  of  the  interesting  industrial  plants  near  by. 
Among  thi  the  Indianapolis 

Switch  &  Frog  '  ompany,  the  Lagonda  Manufacturing; 

the  Kelly   Motor    1  ruck  I  ompany,  the  Superior  Gas 
r    Brothers,   the    i  ngine 

ipany,  the  International 
llar\  ester  pany,  the  I! 

Manufacturing  •    >mpai 

I   to  the  del- 
at  the  1     in  uing.  after  which 

the  la- ; 


Southwestern   Electrical  Association   I'apers 

Among   the   pa  I   the 
South 

h  attention 

was   called    in    our    issue    dat  '1   of 

st  to  central-statii  men.     Brief  abstracts 
of  thi 

Pi     ' 

1  In  public  utilities   formed  the  subject 

of   the   paper  by    Mr.    \V.   J.    Norton,   of   the    rate   research 

committee  of  the   '-.   I  .  L,  A.,  and  he  insisted  thai  I 

should  il  to  bring  to  the  utility  a  fair  return  on 

u\  ested  in  it.     I  i'  1  ction 

between    the   various   utilities   and   claimed   that,   ill   \ 

■1    factors   connected    with    thi  f    supplying 

electrii  'it   from  any  en- 

counter! other  utilities,  certain  practii 

.   :n  connection  with  the  gas  or  water-sup; 
an-  necessary  to  the  successful  operation  of  tin-  electric- 
supply  business,  the  one   particularly  mentioned  being  the 
right    to   promulgate   "develi  pment    rates." 
tendencies  in  the  line  of  regulation  b)  commissi 
next  taken  up,  the  autl 
the   opinion   that    s, ,   far   there  had   been   a   marki 
Hon  shown  to  deal   fairly  with  the  utilities.     He  ami' 
himself  as    favoring  uniform   rate   schedules  wherever 
and,  more  than  that,  he  said  that  voluntary  rate  I 

where  they  had  been  found  possible  and 
had  reacted  greatly  to  the  advantage  of  th(  mak- 

ing  them.       This,   he  claimed,   had   been   manifi 
ways,   lirst.  by  an   increase   in   popularity, 
sufficient    increase   in   b  make  earnings   fully  as 

larger  than,  they  had  been  before  thi 
Mr.   Norton  closed  his  paper  with  the  statement  that  in  his 
opinion,   although   the   good  will   of   the   public   1 
allow  ■ 

sets  of  any  company  and  should 
stantly  against  a  time  when  it  might  value 

than  the  physical  pi  pany. 

Standard   '■ 

An  exceptioii.o: 

by  Mr.  II    i 

in  which  he  emphasized  the 

study  and  cooperation  in  the  plannil 

of  both  the  largi  ■  II  coi 

of  tin 

would  pcrh 

that   would 

themsi  ■  hich 

is  ni"  1  apcr 

back 

at    leu.  "lbltc- 

utilit\ 
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Prevention  of  Boiler  Scale 

That  more  careful  attention  should  be  paid  to  the  quality 
of  the  boiler-feed  is  the  claim  of  Prof.  A.  C.  Scott,  of 
Dallas,  and  in  his  paper  he  cited  numerous  instances  where 
the  failure  to  do  so  had  resulted  in  damage  to  apparatus, 
if  not  in  injury  to  employees.  The  three  possible  sources 
of  boiler-feed  water  in  Texas  were  stated  to  be  rivers, 
lakes  and  wells,  and  in  each  of  these  cases  there  is  more 
than  an  even  chance  that  the  water  will  not  be  fit  for  use 
in  a  boiler  without  some  sort  of  treatment.  Brief  descrip- 
tion was  given  of  the  four  most  generally  adopted  methods 
for  effecting  a  partial  or  entire  purification  of  the  water 
so  that  scale  would  be  reduced.  For  large  plants  the  "cold 
process"  was  favored,  but  for  smaller  plants  the  use  of 
boiler  compounds  in  the  proper  proportion  was  thought  to 
be  sufficient. 

The  Commercial  Department  in  the  Gas  Business 

Advocating  the  establishment  of  a  commercial  depart- 
ment by  those  operating  gas  utilities,  Mr.  R.  E.  Turren- 
tine,  of  the  Houston  Gas  &  Fuel  Company,  proceeded  to 
outline  the  several  ways  in  which  such  a  department  could 
co-operate  with  the  other  departments  of  the  business  to  the 
great  benefit  of  both  the  public  and  the  company.  By  ac- 
celerating the  work  of  the  shop  and  installation  depart- 
ments, and  by  making  the  men  in  them  feel  that  they  are 
part  of  the  organization,  the  general  efficiency  of  their 
work  could  be  increased.  By  having  the  meter-reading 
and  inspection  departments  under  the  control  of  a  com- 
mercial department,  the  author  claimed  that  an  increase 
in  accuracy  could  be  obtained  and  quicker  and  more 
effective  action  secured  on  complaints  as  to  inaccuracy 
of  meters  or  readings.  Co-operation  between  the  account- 
ing and  collection  departments  and  the  commercial  depart- 
ment would,  it  was  stated,  enable  the  company  to  keep  track 
of  bad  accounts  and  also  to  make  an  extra  effort  to  land 
desirable  customers.  Mr.  Turrentine  favored  the  handling 
of  complaints  by  personal  calls  instead  of  by  letter,  as 
being  more  satisfactory  to  the  customer,  and  for  the  same 
reason  he  thought  that  the  employment  of  demonstrators 
to  see  that  stoves  and  other  apparatus'  are  properly  in- 
stalled and  understood  was  a  wise  policy. 

Window  Displays  of  Appliances 
Mr.  E.  W.  Jones,  of  the  Galveston  Gas  Company,  made  a 
plea  for  more  extended  use  of  window  displays  for  ap- 
pliances. He  said  that  a  window  display  should  be  made 
a  "silent  salesman,"  and  to  do  this  he  maintained  that  it 
should  first  be  made  to  attract  the  attention  of  the  passer-by 
and  then  to  arouse  his  interest  so  that  he  would  either 
enter  to  find  out  more  about  the  articles  displayed  at  that 
time  or  later  on  or  else  would  carry  away  such  a  strong 
recollection  of  the  display  that  when  approached  later  by 
a  solicitor  he  would  still  retain  a  distinct  impression  of  it. 
Errors  to  be  avoided,  according  to  the  author,  are  the 
overcrowding  of  the  display,  the  insertion  of  too  much 
decorative  effect,  poor  lighting,  too  little  explanation  and 
too  few  changes.  He  contended  that  the  whole  burden 
should  not  be  put  on  the  window,  but  that  the  store  should 
co-operate  to  the  extent  of  being  open  and  ready  to  supply 
the  information  required  by  prospective  customers  attracted 
by  the  window.  He  thought  that  a  fine  window  display  is  a 
waste  of  money  unless  the  store  is  open  and  ready  for  busi- 
ness at  the  same  time. 

Advantages  of  Oil-Engine  Drive 
A  very  brief  paper  by  Mr.  A.  L.  Chase,  of  the  Clarendon 
Light  &  Power  Company,  gave  data  which  he  considered 
as  favoring  the  use  of  fuel-oil  engines  for  driving  the 
generators  in  small  stations:  In  connection  with  the  re- 
modeling of  a  small  steam  station  owned  by  him  and  operat- 
ing in  a  town  of  about  2500,  he  stated  that  it  was  found 
the  fuel  cost  was  reduced  from  $225  to  $164  per  month 


by  the  installation  of  oil  engines  of  rating  equivalent  to 
the  steam  equipment  at  first  used,  and  this  in  spite  of  the 
fact  that  the  service  with  the  present  equipment  is  a  twenty- 
four-hour  one  while  formerly  it  was  only  a  six-hour  to 
nine-hour  service  daily.  The  initial  cost  of  oil-engine 
equipment,  he  said,  was  about  $65  per  hp  for  this  type  of 
engine,  but  he  claimed  that  this  comparatively  high  first 
cost  was  more  than  offset  by  the  difference  between  five 
cents  per  gallon  for  distillate  and  $2.25  to  $4.50  per  ton  for 
slack  coal  delivered. 

Protection   of  High-Tension    Circuits   and   Apparatus 

Means  for  protecting  employees  and  apparatus  from  in- 
jury due  to  accidental  contact  with  high-tension  conductors 
or  to  lightning  phenomena,  natural  or  artificial,  were 
described  simply  and  clearly  in  the  paper  of  Mr.  E.  E. 
Nelson,  of  the  Northern  Texas  Traction  Company.  His 
first  advice  was  that  in  the  design  of  a  generating  station 
the  exact  placing  of  all  cables,  especially  those  carrying 
high  tension,  should  be  a  matter  of  preliminary  design 
and  that  low-tension  and  high-tension  lines  should  be  kept 
strictly  separate,  the  latter  being  isolated  as  far  as  possible. 
Oil  switching  and  remote  control,  he  said,  were  modern 
methods  for  reducing  the  danger  incidental  to  the  opening 
of  high-tension  circuits.  The  various  classes  of  lightning 
arresters  at  present  available  and  also  the  use  of  large 
choke  coils  to  reduce  the  damage  from  surges  due  to 
lightning  or  short  circuits  were  touched  upon.  For  the 
safety  of  employees  working  on  transmission  or  other  high- 
tension  lines  the  precaution  of  having  the  lines  grounded  by 
instructions  of  the  responsible  party  and  only  cut  in  again 
by  special  order  of  the  same  party  was  recommended. 

Problems  of  the  Small  Central  Station 
In  few  words  the  paper  by  Mr.  E.  D.  Kelly,  of  the  Terrell 
Electric  Light  Company,  gave  some  glances  from  behind 
the  scenes  at  the  problems  which  the  operator  of  a  light  and 
power  station  in  a  small  town  has  to  face.  The  lighting 
load  is  far  from  being  a  money-making  one,  considered 
alone,  and  it  possesses  a  poor  load-factor.  It  is  not  possible 
in  the  small  plant  to  get  the  same  degree  of  exactness  in 
cost  accounting  and  in  division  of  labor  possible  in  a  large 
station,  and  so  the  advantages  incidental  to  these  refine- 
ments are  not  attainable.  The  salvation  of  these  small 
plants  lies  in  the  introduction  of  energy-consuming  devices 
for  domestic  use  and  in  the  making  of  attractive  rates  for 
special  service,  such  as  for  store  illumination.  The  station 
which  furnishes  the  auxiliary  service  of  wiring,  repairing 
and  supplying  of  fixtures  and  appliances  is  in  a  position 
to  win  customers  by  making  this  service  particularly  satis- 
factory. Competition  from  municipally  operated  plants  is 
often  met  with  and  can  be  best  overcome  by  maintaining  a 
superior  service,  by  instituting  an  active  publicity  campaign 
and  by  seeing  that  every  employee  of  the  station  uses  tact 
and  courtesy  in  all  dealings  with  the  public. 


Sanitary  District  Considering  an  Increase  in  Rates 

A  committee  of  which  Mr.  Thomas  M.  Sullivan  is  chair- 
man has  been  delegated  by  the  Board  of  Trustees  of  the 
Sanitary  District  of  Chicago  to  report  on  the  equitable  dis- 
tribution of  construction  costs  before  new  rates  are  fixed. 
This  action  has  been  required  because  of  the  fact  that  the 
Sanitary  District  operates  two  departments,  which  are 
interlinked  because  of  construction  details — one  for  dispos- 
ing of  Chicago's  sewage  by  the  Drainage  Canal,  and  the 
other  for  generating  electricity  by  the  incidental  water- 
power.  In  1900  water  was  turned  into  the  canal.  Three 
years  later  a  permit  was  granted  to  enable  the  Sanitary 
District  to  build  a  water-power  plant  at  Lockport.  The 
two  activities  of  the  District  are  so  closely  allied  that  it  has 
been  difficult  to  apportion  construction  costs  fairly.     During 
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an  investigation  which  was  conducted  by  the  engineering 
committee  of  the  trustees,  it  was  found,  it  is  said,  that  $1,- 
537,051  had  been  erroneously  charged  to  engineering  ac- 
counts in  1908.  This  amount,  it  was  contended,  was  right- 
fully chargeable  to  the  electrical  installation.  By  transfer- 
ring the  charge  it  was  considered  justifiable  by  the  com- 
mittee to  raise  the  rates  on  electric  service  so  thaf  equitable 
returns  could  be  realized.  Considerable  discussion  developed 
at  the  meeting  of  the  engineering  committee  of  the  Sanitary 
District  on  May  14,  when  it  was  suggested  that  the  rates 
which  the  city  of  Chicago  pays  for  electricity  be  raised.  A 
majority  of  the  committee  favored  an  increase.  Mr.  Wal- 
lace G.  Clark,  one  of  the  trustees  and  the  minoril 
the  discussion,  expressed  himself  as  being  against  the  pro- 
posal. Since  a  resolution  ha  immended  by  two 
City  Council  committees  asking  that  15,000  Same-arc  lamps, 
or  their  equivalent,  be  installed  by  the  Sanitary  District, 
some  of  the  minority  declared  that  a  raise  in  rates  would 
cause  the  Commonwealth  Edison  Company  to  compete  for 
the  business.  The  matter  has  been  refi  rred  to  the  Sanitary 
District  attorney  and  engineers. 


Proposed  Revision  of  Hates  in  Chicago 

\fter  spending  several  months  investigating  the  Com- 
monwealth Edison  Company's  propertii  and  service  in 
Chicago  and  compiling  data  on  operating  and  maintenance 
charges,    Mr.    Kay    rainier,   cil  in,   and    Mr.   J.    E. 

Traeger,  cit)   com] Ilei      ubmitted  a  joint  report  to  the 

City  Council  committee  on  gas,  oil  and  electric  1  it^lit  on 
May  15.  This  report  is  to  serve  as  information  in  relation 
to  the  proposed  revision  of  the  electric-service  com] 
rates  under  the  contract  ordinance  under  which  the  com- 
pany operates.  The  report  comprises  ovi  es  and 
in  it  the  city  electrician  made  several  recommendations 
concerning  the  future  rates  and  provisions  for  studying  the 
service  rendered  the  public.  ''  <d  that  In- 1  ■ 
the  public   I-                                                                             I   and  that   a 

bureau   for  handling  complaints   aboi  ice  be 

established.     Several  schemes  for  redui 

proposed,      In   one   the    rate   is    10   cents    per    kw-hr.    for   the 

first  hour's  dailj  use  of  maximum  demand,  5  cents  for  the 
second  and  3  cents  for  all  excess,  lamps  and  n 
placed  on  the  same  schedule,  thus  eliminating  the  extra 
investment  in  maximum-demand  meters  and  watt-hour 
Another  proposal  is  to  reduce  the  primary  rate  for 
both    lamp    and    motors    below    .1     [O-cenl    111.1x111111111. 

reduce  also  the  numbei   ol   bo  use  of  maximum 

demand  before  the  secondary   rati    is  effective.     It  :■ 
recommended   thai    special  discounts  be  eliminated.     The 
suggestions  in  the  Palmer-Traeger  report  are  tentath* 
the  subject  will  undoubtedly   b  ngth  before 

any  changes  in  the  rates  are  actually 


Annual    Report   of    Marquette    (MicrO    Light    and 
Power  Commission 

The  twentj  fourth  annual  report  of  the  Light  and  Tower 
1  ommission  of  the  cit)  of  Marquette,  Mich.,  for  the  fiscal 
year  ended  March  11.  1913,  which  has  recently  been  pub- 
lished, contains  much  of  interest  to  central-station  man- 
In  order  to  bring  out  the  full  significance  of  the 
report  it  seems  appropriate  t  1  give  a  short  description  of 

the  plant. 

Dl     CRIPTION    01 

Water  Storage  is  provided  b 
long,  wnli  .1  concrete  corewall,  at  Siher  Lake,     flu  dam 
is  designed  to  carry  a  lie. id  ot  20  ft.     Besides  the  concrete 

bead  works  there  are  earth  embankments  on   either  side,    l6 
ft.   wide   at    the   top,   with    a    slope   of    one   and    one  half  to 


one.     There  is  a  4- ft.  by  4- ft.  opening  in  the  bottom  of  the 
dam  to  sluice  water  as  needed  for  the  plants  and  a  5- ft.  by 
9-ft.  sluice  in  the  top  of  the  dam  to  pass  logs,  debris,  etc. 
Xo.   1   dam  is   16   ft.   high   and  250   ft.  long,  of  concrete 
A    6- ft.    wooden    penstock    100    ft.    in    length 
delivers  water  to  a  pair  of  40-in.   LefTel  turbines   of   the 
horizontal  type,  rated  at  300  hp  and  working  under  a  32-ft. 
effective  head.      This  unit  is  belted  to  a  300-kw,  60-cycle, 
2300-volt  generator.     No.  2  dam  is  a  concrete  structure  200 
ft.  long  and  60   ft.   high,  diverting  water  to   a  6-ft.   steel 
>ck  2700   ft.   in   length.     At   the  plant  there  are  two 
25-in.  horizontal  turbines  directly  connected  to  a  550-kva, 
working   under  94   ft.   effec- 
tive head,  and  a  pair  of  23-in.  special  Leffel-Sampson  hori- 
1-shaft  turbines  directly  connected  to  a   1250-kva,  60- 
cycle,    6600-volt    generator.      The     system     is    two-phase 
throughout,  and  the  transmissiot  6600  volts. 

CONNECTEI'    I 

The  number  of  installations  served  was  given  as  follows: 
Number  of  residences,  1919;  number  of  business  places, 
4.SJ  ;  number  of  motors,   [39;  total   I  of  motors, 

1700;  number  of  electric  Qatirons,  [652;  number  of  mul- 
tiple-arc lamps,  50;  number  of  N'ernst  lamps,  35;  number 
of  street  arc  lamp  ill   demand   in  kilowatts,    1000. 

For  the  last  fiscal  year  the  results  of  operation  are  given 
in  condensed  form  in  Table  I. 

TABLE    I — REVENUE    AND    EXPENSES 


Revenue  from   street  lighting    M.846 

Revenue  from  other    municipal    lighting 1.609 

e   lighting    .... 

Rcvenii'  -    lighting    21,178 

Revenue  from  motor    service     

Total    revenue    J69.0J7 

Expenses: 

Manufacturing  expense,  operation     ■    $6,546 

Manufacturing  expense,  maintenance  1.229 



••ihutinn,  operation  M.J46 

-obution,  maintenance 


i   1  expense,  maintenance 


JJ.34J 


Net    c.mum;- 


The  disposition   of  the   net   earnings   was   accounted   for 
ah  in  Table  II. 


MSJSJ 
from   installation   anj   sales  of  merchandise 
Other 

Total    income 
I 

6,018 


J    - 
1  in  plant  extension,  during  I 


During  the  year  the  commission  borrowed  $io.oo>- 
the   Hoard  ot"   1  ii 

it  in   plant  *r   up 

however,  and  the 
comra  the  current 

year  out  oi  income. 
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Table  III  shows  the  total  cost  of  the  plant  to  March  12, 
1913,  classified. 

TABLE     III PLANT     INVESTMENT 


Land     $30,648 

Power  house  and  dams 1 13,389 

Wooden   buildings    (three)    3,881 

Penstocks,   waterwheels   and    auxiliaries 67,384 

Generators   (three)    23,090 

Poles  and  fixtures    17,181 

Copper   conductors    60,242 

Arc  lamps   7,703 

Transformers    38,830 

Meters    30,057 

Motors    1,518 

Substation    building    4,210 

Water-works  and  substation  1,383 

Miscellaneous   2,162 

Total     $401,678 

Since  1900  a  total  of  $52,193  has  been  expended  on  re- 
placements and  extraordinary  repairs  and  charged  to  ex- 
penses ;  of  this  amount  $44,644  represents  replacements. 

Return  on  Investment 

Allowing  for  5  per  cent  depreciation,  which  is  probably 
more  than  ample,  the  following  showing  is  made  for  re- 
turn on  the  investment :  Net  earnings  from  operation, 
$48,383;  depreciation,  $20,084;  balance,  $28,299,  the  per- 
centage of  return  on  investment  being  7.05. 

Of  course,  this  figure  leaves  out  of  consideration  any 
capital  allowance  for  stores  and  supplies  on  hand  and  work- 
ing capital.  Considering  that  the  city  borrows  money  at 
the  rate  of  4^  per  cent,  however,  there  is  evidently  a  net 
profit  in  the  operations. 

table  iv — energy  generated  and  sold 


Kw-Hr. 

Total  energy  generated  at  plants 2,689.800 

Energy   purchased 1 12,875 

Total   output    2,802.675 

Used  for  street  lighting   280,790 

Used  by  plant   59,424 

340,214 

Transmitted  to   substation 2,462,461 

Received  at   substation I 2,311,020 

Loss  in   transmission    (6  per  cent) 151,441 

Residence   consumption    462.350 

Business   consumption    568,010 

Motor   consumption    644,804 

City  buildings  and  parks 40,050 

1,715,214 

Loss  in  distribution   (26  per  cent) 595,806 


The  commission  in  its  report  presented  a  tabulation  of 
unit  costs  based  on  station  meter  readings,  which  is  repro- 
duced in  Table  V. 


table  v — unit  costs 


Cents  per 
Kw-hr. 

Manufacturing    0.00277 

Transmission  and  distribution    0.00105 

Commercial  expense    0.00120 

General  operating    0.00238 

Total   operating    0.00740 

Average     receipts 0.03450 


The  load-factor  for  the  year  was  given  as  35  per  cent. 
No  data  were  given  to  show  the  source  of  funds  from  which 
the  plant  was  built,  except  that  $71,000  of  bonds  bearing 
4J/2  per  cent  interest  are  now  outstanding.  These  fall  due 
serially  up  to  1917. 


Massachusetts  Legislative  News 

Governor  Foss  has  vetoed  Senate  bill  No.  415,  relative 
to  the  issue  of  stock  and  bonds  by  electric-light,  gas  and 
power  companies,  which  provided  that  bonds  might  be  is- 
sued by  such  corporations  to  the  amount  of  twice  their 
paid-in  capital  without  the  necessity  of  securing  such  bonds 
by  mortgages.  Street-railway  companies  also  came  within 
the  provisions  of  the  bill  through  their  use  of  the  public 
highways.  Chapter  725  of  the  Acts  of  1912  permits  rail- 
road corporations  to  issue  bonds  secured  by  mortgages  to 
the  amount  of  twice  the  paid-in  capital.  In  his  veto  Gov- 
ernor Foss  points  out  that  an  important  purpose  in  the  ex- 
isting limitation  upon  the  amount  of  bonds  and  preferred 
stock  is  to  secure  for  the  corporation  the  benefits  resulting 
from  the  active  interest  of  those  possessing  a  substantial 
share  in  the  securities;  that  a  large  interest  responsible  for 
the  actual  management  tends  to  increase  the  security  of 
the  property  for  all  classes  of  investors,  and  that  with  rare 
exceptions  these  Massachusetts  companies  are  financed 
under  existing  laws  by  the  issue  of  a  single  class  of  stock 
and  not  at  all  by  bonds.  The  Governor  further  says  that 
the  companies  are  not  likely  to  need  such  legislation  for  the 
promotion  of  the  public  interest  unless  hereafter,  through 
the  issue  of  an  undue  burden  of  securities  or  through  mis- 
management, their  stock-issuing  credit  shall  become  im- 
paired. The  veto  points  out  that  if  the  securities  of  these 
corporations  are  weakened  by  permitting  inflated  issues  of 
imperfectly  secured  bonds,  a  high  interest  rate  will  have  to 
be  paid  on  the  bonds,  to  which  the  public  must  contribute 
through  increased  rates  and  poorer  service. 


Limitations  of  Franchises 

The  Crawford  Electric  Company  was  organized  in  1897 
for  the  purpose  of  generating  and  selling  gas  and  electric 
service  in  the  counties  of  Knox  and  Waldo,  including  the 
town  of  Union,  Maine,  but  had  not  exercised  that  privilege. 
In  1911  the  Knox  County  Power  Company  was  chartered 
to  supply  the  same  service  in  the  same  territory,  but  it  also 
had  not  exercised  the  privilege.  In  the  latter  part  of  191 1 
Hollis  M.  Shaw  received  a  permit  from  the  town  of 
Union  to  erect  an  electrical  distributing  system  in  that 
town  and  subsequently  supplied  electricity  to  it  for  lighting 
and  industrial  purposes.  A  bill  was  brought  by  the  Craw- 
ford Electric  Company  against  the  Knox  County  Power 
Company  and  Hollis  M.  Shaw,  and  application  was  made 
for  an  injunction  restraining  them  from  making  or  supply- 
ing electricity  for  lighting  and  industrial  purposes  in  the 
given  territory.  The  case  was  tried  before  the  Supreme 
Judicial  Court  of  Maine,  and  the  bill  against  each  of  the 
defendants  was  dismissed  (86  A.  119).  The  Knox  County 
Power  Company  was  shown  to  have  no  intention  of  en- 
gaging in  that  line  of  business  in  the  territory  in  question 
and,  in  dismissing  the  bill  against  Hollis  M.  Shaw,  Judge 
Cornish  rendered  the  following  opinions :  ( I )  When  a  cor- 
poration has  been  organized  under  the  general  law  to  make 
and  sell  electricity  for  lighting  and  mechanical  purposes 
no  other  corporation  subsequently  organized  may,  except 
by  special  legislative  act,  undertake  to  make  and  supply 
electricity  for  the  same  purposes  in  the  same  territory,  but 
this  prohibition  does  not  extend  to  individuals.  (2)  There 
is  a  distinction  between  a  "franchise"  and  a  right  or 
"power."  The  former  represents  a  privilege  which  can  be 
exercised  only  through  legislative  grant,  as  in  creating  a 
corporation.  But  the  right  to  do  certain  things  under 
such  grant  is  a  "power,"  and  the  right  to  make  and  sell 
electricity  is  an  inherent  power  of  a  natural  person,  the  ex- 
ercise of  which  would  not  be  usurping  a  public  franchise. 
(3)  The  Legislature,  by  virtue  of  its  control  over  public 
roads  of  the  State,  may  grant  to  a  person  or  a  corporation 
authority  to  erect  lines  on  such  roads,  or  it  may  delegate 
that  power  to  the  officers  of  the  several  towns. 
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Competition  and  Municipal  Regulation 

In  a  recent  opinion  delivered  by  the  United  States  Su- 
preme Court  in  the  case  of  the  Madera  (Cal.)  Water 
Works  versus  the  city  of  Madera  it  was  held  that,  although 
a  private  water  company  might  be  serving  a  community 
under  municipal  regulation  ol  rati  .  the  act  or  power  of 
regulation  carries  no  express  or  implied  contract  tMat  the 
municipality  shall  not  construct   its  own   water-works  and 

engage  in  competition,  even  though  th<   pan}   may  hold 

an  exclusive  franchise.    This  opinion,  however,  is  founded 
upon  the  presumption,  which  amounted  in  tins  instant 
fact,  that  when   th<    pri  iany   built   its  worl 

constitution  of  the  State  authorized  cities  to  build  water 
j  ic  ins  regardless  of  the  exi  terns. 

Therefore  the  owners  of  private  systems  took  the  at 
ant   risk.     Although  the  court  said  that  it  is  impossible  not 
to  feel  the  force  of  the  plaintiff's  arg  m  for 

placing  a  different  construction  upon  the 
so   as  to  avoid   the   result   of   double    regulation    with    its 
anomalous  situation,  the  contention  arri\'  There 

is  no  pretence  that  there  is  anj  exp  irivate 

•  apit  il   tliat    ii    shall   not   encounter     ubsequenl    municipal 
competition.     The  original  action  was  bro 
city  of  Madera  by  the  watei  in  municipal 

competition,  under  an  appeal  to  the  Fourteenth  Amend- 
ment, but  the  Circuit  Court  sustained  a  demurrer  and  dis 
mi  ed  the  bill.  I  lx-  plaintiffs  then  tool  in  appeal,  with 
the  result  announced  above. 


Public  Service  Commission  News 

New  York  Comw 

The   Public    Service    Commission,    First    District,    New 
York,  has  approved  the  application  ol  th<   1 
Compan)  for  the  right  to  acquire  the  common  and  preferred 
shares  of  the  New  York  &  Queen    Count 
and  of  the  New  York  &  Qui 
Company. 

Mar}  land  I  om  mission 

Action  that  may  mean  a  sweeping  investigation  of  tin- 
condition  of  electric  wires  in  Baltimore  has  been  taken  by 
the  Maryland  Public  Service  Commission,  following  the 
death  of  George  C.  Cox.  who  was  killed  not  I 
Maryland  .Avenue  and  Russell  Street  b)  coming  in  contact 
with  a  teed  wire.     (  lot  I    Enginei  1  and 

Assistant  Engineer  Charles  <  i.  Edwards  ol  tin   Publii 
vice  Commission  report   that   four  and   possibly   m\   com- 
panies have  wires  crossing  at  or  about   thai  point.     It  is 
pointed  out  by  them  that  the  construction  of  the  cross-overs 
is  not  up  to  the  standard  and  that  immediate  steps  should 
be  taken  to  prevent  a  recurrence  of  the  accident  mentioned. 
I  here  are  also  two  railways  crossing  at  this  point.    I 
of  the  report  have  hn-n  senl  to  -ill  the  companies  involved, 
and  it  is  probable  that  the  investigation  will  be  extendi 
other  points  where  similar  conditions  obtain. 

Onto    Com  mi-.    1 

I  he  Ohio  Public  Service  (  ommission  has  set  aside  the 
ordinance  of  the  Toledo  Council  fixing  the  rate  for  artifi- 
cial gas  at  yo  cents  per  tooo  cu,  ft.  and  lias  ordered  that  a 

new  rate  be  made  not   in  excess  ol   the  old   rate  of  95  cents. 

The  commission,  after  investigation,  declared  the  new  rate 
unjust  and  unreasonable.  \x\  investment  in  e.as  equipment 
of  $1,000,000  was  claimed  bj  the  company.  The  commis- 
sion found  that  the  compan]  had  an  investment  of  $1,120,- 

000,  but  that  much  of  the  equipment   is  useless.     A  valuation 

of  $973,000  was  placed  upon  thai   which  is  necessary,  but 
it  was  found  that  last  year  the  nel  return  >m  this  wa 
than  .?  per  cent.     The  company  had  asked  that  .1  rate  that 

will   yield  a   return  on  the  investment   he   n 


Current  News  Notes 

City  Ell-  An   unusual 

I  took  place  recently  whet:  the  South  N'orwalk  (< 
city  electric  works  purchased,  at  a  profit,  some  $20,000  of 
city   of   South    Xorwalk    bonds.      This   plan   of   selling   city 
bonds  to  municipal  plan'  being  a  practically  new- 

system  of  municipal  business,  will,  if  continued,  eventually 
clear  South  N'orwalk  of  debt,  save  perhaps  for  a  sum 
which  it  will  in  reality  owe  it 

»     *     » 
Louisville  Contractors  to  Attend  National  Convxn- 
-The   Louisville    Electrical   Contract  :ation 

has   decided   to   attend    the   annual   convention   of   the    Na- 
tional  Electrical   Contractors'  Association  July   15-20  in  a 
■  ke  a  big  showing  there.     The  con- 
on  will  be  lii-ld  in  a  neighboring  city.     In  view  of  the 
activity   of   the    Louisville   body    in   association   work 

od  that  om-  of  the  leading  ■ 
tucky  metropolis  is  to  he  chosen  to  fill  an  execut 
of  importanci   at  '  hattai 

*     *     • 
1    ■  rcme 

I    has   handed   down   a  decision    m   the   case   of   tl 

ot  Springfii  id  against  the  Spi 

Company   to   the   effect    that    the   company   cannot   make   a 
i    month   for   service   in   violation 

'lice    w  llicll     lives    I  ; 

the  legal  ch  rg<  i"  be  made.  1  In-  was  in  the  nature  of  a 
service   char-,     when    the   consume? 

watts  per  month,  and  the  decision,  therefore,  in  a  general 
was    covers   the   pr actio  mpanies   have   made   of 

charging  a   fixed   sum   for  service  up  to  a  certain  amount, 
after  which  tin-  rate  agreed  upon  is  applied. 
«     *     ♦ 
New    York. — In   London  there  are    . 
1  lephones,  in  Berli  The 

three   leading   cities   of    ITtrope   combined   have   but   a    few- 
more  telephone-  than  New    Y.  rk  1  ity  alone.     On  Saturday, 
May  -'4,  the  half-million  mark  was  passed,  and  I 
York  City  has  more  than  ephoncs  linked  together 

in  a  system  that  require  miles  of  wire  and  sixty- 

seven  telephone  exchanges  t"  make  it  the  most  complete 
and  up-to-date  -\  -tini  in  the  world.  Through  the  telephone 
exchanges  in   New    Yorl  .!is  arc  sent 

daily.     I  n  spue  of  the  difficultii 

system  of  intercommunication,  New  York's  telephon. 
tern  has  enjoyed  1  rapid  growth.  The  first  telephon. 
installed  in    [878      In    ig  les,  in 

[905    there    weii-    [00,000,    and    m    t:  that 

number  has  been   ;■  0,000. 

«     »      • 

Existing  Patek  •       kers. 

nvention  of  the  N 
SOCiation  of  Manufacturers.  May  21,  at  the  Hotel  Pont 
train.  Detroit,  Mich.  Mr.  Gilbert  II.  Mont 
York    bar,    assailed    the    Old  field    bill    and 
patent  reform  as  endangering  the 

useful    system   on    which    the    industrial    |  I    the 

country  is   foundationed      Mi  it  the 

Sherman    law.    proper!)    adi  the 

points  in  th,    i  ildfield  bill  and 

to  restrict  invent    -i  ■  ust    ii  lermit  macy 

in  the  industrial  arts  V  th<  present  time,  he  pointed  out. 
the   ?; 

stitute    more    than    one-third  by    all    the 

countries   of    the  pat- 

ents exceed   ill  number  all  tin  - 
Britain  and  thcr.     For: 

the  speakei .   in  effort  ■■-    -  no     ■  '      mend  t 
patent  -hat  anyone  by  p.. 
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the  patentee  might  carry  on  the  manufacture  of  an  inven- 
tion, but  the  perils  of  such  an  industrial  policy  were  even 
then  discovered  in  time  to  prevent  Congressional  enact- 
ment of  the  plan. 

*  *     * 

Vertical  Versus  Horizontal  Turbine  Units  in  Flood 
Times. — In  spite  of  the  tendency  of  modern  design  away 
from  the  vertical  type  of  turbo-alternator  in  favor  of  hori- 
zontal units,  operators  of  power  plants  in  the  Ohio  districts 
recently  devastated  by  floods  did  discover  one  advantage  of 
the  former  type  when  the  waters  rose  in  their  plants.  The 
horizontal  units  were  in  many  cases  totally  submerged,  and 
their  generators  required  a  tedious  process  of  drying  out 
before  they  could  be  started  up.  The  electrical  parts  of 
the  vertical  machines,  on  the  other  hand,  were  well  above 
the  flood  waters,  so  that  when  the  tide  receded  it  was  nec- 
essary merely  to  scrape  the  mud  off  the  turbine  casing  and 
valve  mechanism  and  start  operation  again. 

*  *     * 

Voltage  Regulation  in  Tennessee. — In  the  Knob 
country  of  Tennessee  there  is  a  small  electric-lighting  plant 
which  is  operated  during  the  early  morning  hours  by  the 
coal-black  negro  fireman  who  has  received  instructions  in 
the  simple  duties  of  keeping  the  engine  going  until  the 
engineer  comes  on  at  daylight.  Especially  was  it  urged 
upon  the  dusky  attendant  that  he  must  keep  the  voltmeter 
needle  exactly  on  the  no-volt  division  of  the  scale.  After 
experience  with  the  field  rheostat,  the  responsibilities  of 
his  task  began  to  weigh  upon  the  darky  and  he  cast  about 
for  some  way  of  keeping  the  pointer  from  straying  from 
its  authorized  position.  Finally  he  solved  the  problem, 
and  the  next  morning  the  startled  engineer  found  a  nail 
driven  into  the  voltmeter  scale  with  the  pointer  fixed  hard 
and  fast  to  its  approved  indication. 


Canadian  Telephone  Statistics.— A  copy  of  telephone 
statistics  of  the  Dominion  of  Canada  just  issued  shows  that 
the  total  number  of  telephones  in  service  in  Canada  is  370,- 
884,  212,732  common-battery  and  158,152  magneto.  During 
1912  there  was  an  increase  of  37,738  in  the  number  of  tele- 
phones operated  by  common  battery  and  an  increase  of 
30,387  in  the  number  operated  by  magneto.  The  total 
number  of  miles  of  wire  is  given  as  889,572.  This  is 
divided  into  urban  and  rural  as  follows:  urban,  636,961; 
rural,  252,610.  This  indicates  that  there  is  one  mile  of 
telephone  wire  in  use  for  every  8.1  of  the  total  population 
of  the  Dominion  and  one  telephone  for  every  19.3.  There 
was  one  telephone  for  every  2.3  miles  of  wire.  The  class 
of  wire  used  was  as  follows:  Galvanized,  271,191  miles; 
copper,  20,096;  overhead  cable,  232,393;  underground  cable, 
364,875;  submarine  cable,  1,015.  The  aggregate  capital 
expenditure  in  telephones  is  now  placed  at  $46,276,851, 
though  the  cost  of  real  property  is  placed  at  something 
over  $10,000,000  beyond  this  figure.  This  indicates  a  capi- 
talization of  $124.75  Per  telephone  in  use.  The  gross  earn- 
ings from  all  telephone  companies  for  the  year  amounted 
to  about  $12,250,000,  as  compared  with  a  little  over  $10,- 
000,000  the  previous  year.  Operating  expenses  were  74 
per  cent  of  gross  earnings  as  compared  with  69.32  for  the 
previous  year.  Gross  earnings  amount  to  $33.90  per  tele- 
phone in  use,  or  $13.79  Per  mi'e  0I  wire- 
*     *     * 

Transmission  of  Heat  Into  Steam  Boilers. — An  in- 
vestigation of  the  transmission  of  heat  into  steam  boilers  is 
one  of  several  researches  now  being  carried  on  by  the 
Bureau  of  Mines  having  for  their  object  the  determination 
of  methods  by  which  the  mineral  fuels  of  the  country  may 
be  more  efficiently  used.  The  results  of  the  bureau's  inves- 
tigations indicate  that  the  conductivity  of  boiler  plates  is 
so  high  that  present  steam  capacities  can  be  tripled  and 
quadrupled  by  forcing  over  the  heating  surfaces  three  or 


four  times  the  weight  of  gases  now  passed  over  them.  By 
employing  well-designed  mechanical  draft  apparatus  this 
greater  weight  of  gases  can  be  forced  through  the  boilers 
at  comparatively  small  operating  cost.  In  this  way  it  is 
possible  to  increase  the  capacity  of  many  of  the  present 
boiler  installations  without  much  reduction  of  efficiency, 
and  by  proper  arrangement  of  the  heating  surface  the 
efficiency  can  be  raised  somewhat.  In  a  180-page  bulletin 
Messrs.  Henry  Kreisinger  and  Walter  T.  Ray  present  the 
results  thus  far  obtained  in  the  investigations  which  the 
bureau  is  conducting.  The  subject  matter  has  been  treated 
under  five  heads.  Part  I  is  introductory  and  contains  an 
exposition  of  the  path  of  heat  travel  from  the  source  to  the 
water  within  the  boiler.  It  contains  also  a  dissertation  on 
boiler  efficiency,  with  general  deductions  on  the  methods 
of  increasing  efficiency  and  output.  Part  II  presents  the 
original  investigations  made  by  the  steam  engineering  sec- 
tion of  the  United  States  Geological  Survey,  which  consist 
mainly  of  about  300  tests  on  small  laboratory  multi-tubular 
boilers.  Part  III  comprises  a  historical  review  of  the  work 
done  by  other  investigators,  including  the  writings  of 
Messrs.  Osborne  Reynolds,  John  Perry,  Dr.  Nicolson  and 
E.  Stanton,  of  England.  Part  IV  contains  a  mathematical 
discussion  of  the  physical  laws  governing  the  three  modes 
of  heat  transmission.  In  Part  V  the  application  of  the  laws 
of  heat  transmission  to  steam  boilers  is  taken  up,  and  also 
the  possibility  of  improving  the  performance  of  existing 
boiler  installations  by  special  arrangements  of  baffles  and 
grates.  It  also  presents  a  few  instances  where  the  prin- 
ciples previously  treated  have  been  successfully  applied,  and 
it  concludes  with  a  summary  of  the  significance  of  surface 
combustion  as  applied  by  Professor  Bone  to  boiler  heating. 


SOCIETY  MEETINGS 

The  Colorado  Electric  Light,  Power  and  Railway 
Association. — The  eleventh  annual  convention  of  the 
Colorado  Electric  Light,  Power  and  Railway  Association 
will  be  held  in  Denver  during  the  week  of  Oct.  6,  in  juxta- 
position with  the  electrical  and  industrial  exposition  under 
the  auspices  of  the  Colorado  Electric  Club.  The  secretary 
is  Mr.  Thomas  F.  Kennedy,  900  Fifteenth  Street,  Denver. 

*  *     * 

Rejuvenation  at  Louisville. — Arrangements  are  be- 
ing made  by  Louisville  (Ky.)  members  of  the  Jovian  Order 
to  hold  a  rejuvenation  in  that  city  on  June  4,  when  a 
chapter  of  the  national  body  will  be  formally  instituted. 
Mr.  Ell  C.  Bennett,  Mercury  of  the  national  organization, 
was  recently  in  Louisville  arousing  interest  in  the  matter, 
and  Mr.  Carl  A.  Klemm,  manager  of  the  Louisville  office 
of  the  Westinghouse  Electric  &  Manufacturing  Company, 
statesman  in  that  territory,  has  arranged  several  informal 
dinners  which  have  been  held  with  a  large  number  of 
electrical  men  in  attendance. 

*  *     * 

Annual  Meeting  of  Credit  Men. — The  fourteenth  an- 
nual meeting  of  the  National  Electrical  Credit  Association 
will  be  held  at  the  University  Club,  Chicago,  commencing  at 
10  a.  m.  on  June  4.  There  will  be  a  luncheon  served  at  the 
club,  a  meeting  of  the  national  board  in  the  afternoon  and 
an  automobile  ride  through  the  parks  of  Chicago,  ending 
with  a  dinner  at  one  of  the  clubs  at  night.  Reports  will  be 
received  from  the  New  England  Electrical  Credit  Associ- 
ation of  Boston,  the  New  York  Electrical  Credit  Associ- 
ation, the  Philadelphia  Electrical  Credit  Association,  the 
Chicago  Electrical  Credit  Association  and  the  Pacific  Coast 
Electrical  Credit  Association,  together  comprising  the  na- 
tional body.  Mr.  George  J.  Murphy,  treasurer  of  the  Pet- 
tingell-Andrews  Company  of  Boston,  is  president ;  Mr.  John 
H.  Dale  of  the  Dale  Company,  New  York,  is  vice-president, 
and  Mr.  Frederic  P.  Vose,  Chicago,  is  secretary  and 
treasurer. 


GONSIl  >EB  E I  >  [roni  the  view  point  of  mi 
in  the  manufacture,  distribution   and    sale  of  elec- 
tricity, Chicago  stands  in  a  class  by  itself,    S 
sidered,  it  is  perhaps  the  most  inten  city  in  the 

world — the  one  where  the  methods  employed  in  electrical 
merchandising  can  be  studied  with  the  gri        I  The 

truth  of  these  statements  is  widel)  recognized,  and 
passionate  survey  of  what  has  been  accompli  hed  reveals  the 
facts  on  which  the  conclusions  are  based.  It  should  be 
instructive  to  review  souk  of  these  facts  brief)}  at  a  time 
when  tin-  mi,;  convention  o(  the  National  Electric  Light 
Association  directs  renewed  attention  to  <  hi 

\\  n  \  i   Has  Been  fin  compli  icaco 

The  Commonwealth   Edison  Company,  which  owns  and 
operates  the  greal  electric-service  system  of  the  city,  has  a 
greater  output  than  any  other  source  of  electricitj   supplj 
in  the  world  under  one  ownership.     It  has  mor< 
than  any  other  single  source  of  elei  i    supply.     It 

has  been  a  pioneer  in  bold  engineering  development  to 
reduce  the  cost  of  production,  It  was  perhaps  the  lirst  to 
realize  the  importance  of  massing  of  production,  diversit} 
of  output  and  effective  merchandising,  it  has  possibly  the 
must  modern  generating  stations  to  be  found  in  this  country 
"i  in  the  world,  It  has  reduced  its  rates  voluntarily  to  an 
extent  probably  unequaled  elsewhere.  In  welfari  work  for 
employees  it  has  been  a  leadei  U  has  itood  fearlessly  for 
years  for  the  economic  principle  of  monopoly  in  thi 
trie-service  utility  and  has  offered  itseli  as  an  exemplar 
Few  electric  service  companies,  H  any,  paj  more  mone\ 
annual!}   into  the  public  coffers;   few    have  more  mo 

rales,  and  perhaps  none 

selling  energ}  as  cheap 
1}  returns  as  much 
money  on  the  dollar  in- 
vested. Furthermore, 
few  large  publii  utili 
ties  of  any  sort  ha\  e 
such  a  favorable  record 
of  amicabl< 
with  the  communit} 
served  and  recogni  !i 
s.  i  unequivoi  til}  the 
justice  nt  the  pi  i 
ot  fair-minded  regula 
Hon  of  monopol)  on 
behalf  of  the  pub! 

Chicago  is  a  strenu 
mis  city,  not  w  ithoul  it- 
defects,  but  it  is 

fortunate    in    the    char 

acter  of   elect iic   sen 

ice    it    possesses.        This 
would    seem    to    be    ice 


ognized  b}   the  National  Electric  I.. 

its  thirty-si  en,  including  the  first  one  in 

1885  and  that  of  the  pn 

\o  other  cit)  has  welcomed  the  association  so  often. 

I  111    Kl  .  ORD   \"i    1  hi-    Resuli    m 

Such  results  as  nave  been  attained  in  tl 
industry  in  the  convention  city  of   1913  cannot  havi 

the  result  of  accident,     i"  bi   sun    '  I  1  large  and 

City,   peculiarly   receptive   to  new   ideas   and   still 

retaining  something  of  that  civic  zeal  which  resulted  in  the 
White  City  of  1893,  now  a  beautiful  memory.     It  ol 
good  market   for  the  sale  of  electricity.      But  there  11. 

good  goods,  [ I  service,  as  well  as  good  opportunity.     It 

would  seem  to  be  evident  that  there  must  have  been  an 
understanding  of  the  fundamentals  of  the  business — study; 
prompt    grasp   ol    new    principles;   courag  large 

undertakings;  faith  in  the  future;  correct  financiering  and 
business  methods;  the  mutual  respect  and  intermingl 
engineering  and  salesmanship;  the  economies,  gradually 
achieved,  of  large  output,  concentration  of  production  and 
diversified  demand,  and  an  organization  of  men  of  brains 
.  ml  spirit — tn  achieve  the  record  that  has  been  made  Such 
has  been,  in  truth,  the  1 

Bui  the  main  driving  force  was  and  is  one  man- 
thinking,    far  Seeing    man  —  who   came    t" 
In    Mr.   Samuel   Instill,  president   of  the  company    since  the 
date  mentioned,  must  be  given  the  recognition  of  ; 

built    up    what     may    he    fairly     considered    as    • 

ition  "f  the  world.      I ! 
1  rator    has    li<  11I  mal    ability 

\  —men 
who  are  loved  and  ad- 
mired—  hut  these  111111 
will 

lestif)    that    Mr    Insull 
■ 

and      the 

the 

the    enter- 

the 

due 
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way  companies  supplied  with  energy  for  propelling  cars  as 
well  a«  for  lighting  and  heating.  This  is  an  outstanding 
central-station,  achievement,  but  it  will  not  do  to  ascribe 
the  success  of  the  compan)  to  this  fact  alone.  Consider 
the  number  of  small  residence  customers,  the  widespread 
use  of  electrical  energy  for  industrial  purposes,  both  at 
wholesale  and   at   retail,   the   voluntary   reduction   of    rates, 
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INDICATING    POINTS    OF    ELECTRICAL    INTEREST 

the  satisfactory,  relations  with  the  public  and  the  satis- 
factory returns  to  the  stockholders  through  a  long  period 
of  years,  and  the  engineering  achievements  of  the  company. 
These  and  many  other  factors  enter  into  the  whole  result. 

What  is  said  here  is  not  intended  as  a  mere  panegyric 
of  any  system  or  any  man.  The  idea  is  to  give  some  idea 
of  what  has  been  accomplished  in  Chicago  in  the  hope  that 
the  recital  may  be  helpful.  As  a  matter  of  fact  the  satura- 
tion point  of  electric  service  in  Chicago  is  a  long  way  off. 
It  has  been  estimated  that  the  Commonwealth  Edison  Com- 
pany has  secured  possibly  35  or  40  per  cent  of  the  possible 
electricity-supply  business  of  the  city  at  the  present  time. 
Some  companies  in  smaller  cities  furnish  a  larger  percent- 
age than  this.  But  the  effort  to  advance  is  unceasing. 
Both  in  reducing  the  cost  of  production  by  utilizing  the 
most  modern  engineering  methods  and  in  securing  a  wider 
field  and  a  greater  demand  for  the  product  the  compan) 
is  steadily  pressing  ahead.  The  principal  competitors  of 
the  Commonwealth  Edison  Company  are  isolated  plants. 
the  so-called  "block-lighting"  plants  and  the  Sanitary  Dis 
trict  of  Chicago. 

So  many  articles  have  been  published  in  the  Electrical 
World  relating  to  the  engineering  and  equipment  of  the 
Commonwealth  Edison  Company  that  but  little  space  will 
be  devoted  to  description  of  apparatus  in  the  present  sum- 
mary. The  accompanying  illustrations  tell  their  own  stor) 
An  effort  is  made  here  to  present  a  conception  of  the  whole 
enterprise  in  the  mass,  so  to  speak,  and  to  treat  briefly 
of  some  of  the  departments  of  the  work,  including  the 
diversified  uses  to  which  some  of  the  energy  sold  is  put. 
What    follows  immediately   is   somewhat  like  a  directory. 


General  Features 

Offices. — The  administrative  center  of  the  Common- 
wealth Edison  Company  is  in  the  Edison  Building,  120  West 

Plains  Street,  Chicago.  This  building  stands  on  the  site 
of  the  original  generating  station  of  the  old  Chicago  Edi- 

on  <  ompany.  In  addition  to  offices  it  contains  three  large 
storage  batteries,  constituting  a  portion  of  the  reserve  for 
the  downtown  business  district.  It  was  outgrown  as  office 
headquarters  years  ago,  and  the  company  rents  space  in 
adjoining  buildings  on  the  east  and  west.  In  addition  the 
company  has  a  larger  office  building  at  28  North  Market 
Street,  where  about  60  per  cent  of  the  office  help  is  housed. 
Here  the  engineers  have  three  floors  and  there  is  an  inter- 
esting testing  laboratory.  In  a  year  or  so  the  scattered 
offices  of  the  company  will  be  concentrated  in  what  is  now 
the  Commercial  National  Bank  Building,  at  the  northeast 
corner   of   South    Clark   Street    and   West   Adams    Street. 

This  building  has  been  purchased  on  behalf  of  the  Common- 
wealth Edison  Company.  It  is  a  half  block  east  of  the 
present  headquarters  and  is  a  large,  modern  eighteen-story 
office  building,  erected  at  a  cost  of  $3',8oo,ooo. 

Personnel. — The  names  of  some. of  the  officers  and  heads 
of  departments  are  as  follows :  President,  Mr.  Samuel 
Instill ;  second  vice-president.  Mr.  Louis  A.  Ferguson ;  as- 
sistant to  president,  Mr.  John  F.  Gilchrist;  secretary  and 
treasurer,  Mr.  W.  A.  Fox;  auditor,  Mr.  John  H.  Gulick ; 
assistant  to  second  vice-president,  Mr.  P.  Junkersfeld;  gen- 
eral contract  agent,  Mr.  E.  W.  Lloyd;  chief  operating  en- 
gineer. Mr.  W.  L.  Abbott;  electrical  engineer,  Mr.  R.  F. 
Schuchardt:    engineer    of    distribution,    Mr.    H.    B.    Gear; 
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superintendent  of  construction,  Mr.  J.  11.  Goehst;  statis- 
tician. Mr.  E.  J.  Fowler. 

Stockholders  and  Employees. — The  company  has  about 
[700  stockholders  and  about  3600  employees.  About  300 
stockholders  are  employees. 

financial  and  Statistical.— On  Dec'.  31,  1912,  the  capital 
stock    issued   amounted   to  $37,764,140   and   the   bonds   out- 
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standing  to  $32,000,000.  Seven  per  cent  is  paid  on  the  stock 
and  5  per  cent  on  the  bonds.  The  total  operating  revenue 
in  1912  was  $15,361,649;  net  revenue,  $6,506,077.  From  this 
$1,127,194  was  paid  in  taxes  and  municipal  compensation. 
After  paying  bond  interest  and  dividends  and  making  al- 
lowance for  depreciation,  $921,445  was  carried  to  surplus, 
which  then  stood  at  $5,252,146.    On  the  date  mentioned  the 
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FIG.    7 LOAD    DISPATCHERS    OFFICE    AT    II  E  ADQUAHTERS 

company  had  $3,965,576  in  cash.  An  analysis  of  the  earn- 
ings from  the  sale  of  electricity  showed  47  per  cent  from 
retail  light,  24  per  cent  from  railway  load,  17  per  cent 
from  retail  power  and  12  per  cent  from  wholesale  light 
and  power.  The  output  for  the  year  1912  was  799,000,000 
kw-hr.  and  the  maximum  load  (on  Dec.  11)  233.000  kw. 
The  connected  load  on  Dec.  31  last  (exclusive  of  energy 
supplied  to  other  public-service  corporations)  amounted  to 
8,293,523  16-cp  equivalents.  The  company  has  about 
[85,000  customers  of  all  sorts.  Its  annual  load-factor  is 
about  43  per  cent.     . 

Generating  Stations. — The  company  has  five  generating 
stations,  three  of  which  are  modern  steam-turbine  stations. 
All  turbo-generators  now  in  service  are  of  the  vertical  type, 
but  the  units  under  construction  or  contemplated  are  of  the 
horizontal  type.  The  best  known  station  is  the  historic 
Fisk  Street  plant,  at  West  Twenty-second  and  Fisk  Streets, 
where  the  first  5000-kw  Curtis  vertical  steam  turbine  in 
the  world  was  put  in  operation  in  1903.  That  machine  has 
since  been  superseded  and  has  been  set  up  in  Schenectady 
as  a  monument.  This  station  has  ten  12,000-kw  units.  An 
addition  is  in  progress  by  which  the  rating  of  the  station 
will  be  doubled  eventually.  In  the  newer  part  which  is 
under  construction  there  will  be  erected  a  25,000-kw 
horizontal  Parsons  turbo-generator,  built  at  Newcastle, 
England,  and  a  20,000-kw  horizontal  General  Electric  turbo- 
generator. Across  the  South  Branch  of  the  Chicago  River 
from  "Fisk  Street"  is  the  Quarry  Street  station  with  six 
14,000-kw  units.  This  was  first  placed  in  service  in  1908. 
These  two  plants  are  entirely  distinct,  but  are  operated  to- 
gether. The  latest  station  is  the  Northwest  station,  on  the 
North  Branch  of  the  Chicago  River,  at  Roscoe  Street  and 
California  Avenue,  put  into  operation  in  1912.  line  there 
are  two  20,000-kw  units  in  service,  with  room  fur  great 
extension.  A  30.000-kw  horizontal  unit,  which  will  be,  no 
doubt,  the  largest  in  tin-  world,  has  very  recently  been 
ordered  fur  this  station.  The  coal-handling  apparatus  (in 
chiding  an  elevated  electric  railway),  oil-switch  construc- 
tion and  recreation  grounds  at  this  station  are  of  spi  il 
interest.  The  total  generator  rating  of  the  system  at  the 
present  time  is  about  260,000  kw,  exclusive  of  storage  bat- 
ln   [912  the  company  burned  r, 100,000  tons  of  coal. 


Harrison  Street  direct-current  station,  dating  from  1892, 
is  used  mainly  as  a  substation. 

Transmission. — Energy  is  transmitted  from  generating 
stations  at  9000  volts  and  25  cycles,  12,000  volts  and  60 
cycles,  and  20,000  volts  and  25  cycles.  There  are  about  135 
direct  transmission  lines  and  35  tie  lines.  By  far  the  great- 
est portion  of  the  output  is  transmitted  over  the  9000-volt, 
25-cycle  system.  Several  tunnels  under  the  Chicago  River 
were  built  as  a  part  of  the  transmission  system. 

Load  Dispatchiny. — The  direct  control  of  the  operation 
of  the  system  centers  in  the  load  dispatcher's  office  at  120 
West  Adams  Street.  A  private  telephone  system  connects 
this  office  with  all  stations  and  substations.  Diagrammatic 
boards  show  every  generator,  line  and  switch  in  the  system, 
and  plugs  are  used  to  indicate  oil  switches  open  or  closed. 

Substations. — There  are  forty-one  substations.  At  least 
two  transmission  lines  are  provided  for  each  substation. 
The  new  Court  Place  substation  in  the  City  Hall  Square 
Building,  on  Clark  Street,  where  there  is  a  3500-kw  rotary 
converter;  the  Market  Street  substation  at  22  North  Market 
Street,  where  there  are  three  different  types  of  rotaries. 
and  the  Whipple  Street  substation,  at  3435  Whipple  Street, 
near  the  Northwest  station,  are  interesting  examples  of 
Edison  light  and  power  substations.  As  Edison  railway 
substations  those  at  1920  South  Harding  Avenue  and  at 
4650  Lincoln  Avenue  may  be  mentioned.  Those  interested 
in  "straight  railway"  substations  may  find  one  of  the  Chi- 
cago City  Railway  Company  at  2020  South  State  Street 
and  one  of  the  Chicago  Railways  Company  near  the  eorner 
of  North  LaSalle  Street  and  West  Illinois  Street.  A 
typical  railway  substation  is  at  321   South  Franklin  Street. 

Distribution. — Direct  current  is  distributed  to  customers 
in  the  central  portion  of  Chicago  and  three-phase,  60-cycle 
alternating  current  in  all  the  remaining  portion,  wdiich  is 
more  extensive.  In  the  direct-current  district  thirteen  of 
the  twenty-two  rotary-converter  substations  have  auxiliary 
batteries,  and  there  are  three  exclusively  battery  substations. 
There  is  an  intricate  network  of  direct-current  mains.  In 
the  alternating-current  district  energy  at  2000-4000  volts  is 
supplied  from  the  substations  to  line  transformers  installed 
where  required. 


FIG.   8 SHAFT   TO   WASHINGTON    STREET  TUNNEL 

Display  Rooms. — Perhaps  the  most  beautiful  electric  ex- 
hibition and  sales  establishment  in  the  country  is  that  of 
the  Electric  Shop,  on  the  northwest  corner  of  Michigan 
and  Jackson  Boulevards.  Here  there  are  several  rooms 
fitted  up  wjth.  electrical  conveniences  and  luxuries.  Ladies 
may  do  their  electrical  shopping  here  just  as  they  may 
select  wearing  apparel,  jewels  or  furniture  at  other  shops. 
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Another  salesroom  is  maintained  on  the  rear  "i  the  second 
Moor  of  the  Edison  Building,  al  120  West  Adams  Street,  and 
electrical  supplies  of  any  nature  may  also  be  obtained  at 
the  Logan  Square  branch  office  at  2537  Kedzie  Boulevard 
and  the  South  Chicago  branch  offio  al  9163  South  1  I 
Avenue.  ' 

\\  1.1 1  \  i' 1    Work 

Iii  many  ways  the  1  ompanj  lool     after  thi        Ifari 
employees      I  he  emplo)  ei        ivi  id  een  in  opera 

lion  for  about  four  years.  Muring  a  subscription  period  "i 
five  years  the  sub  ci  iber  pays  in  an  amount  equal  to  3  or  5 
per  cent  of  Ins  salary.  At  the  end  of  that  period  he  re 
ccives  back  all  the  money  he  has  paid  in  with  interest  com- 
pounded semi-annually  at  the  rati  ol  6  pi  1     •  n\      Ho 

if  he  prefers,  instead  oi  thi    ca  h  payi 1  hi   ma)   '.ike  as 

much  of  the  c pan;      capital    lock  as  the  am 

rash  payment  and  accumulations  will  then  purchase 
1 1  the  selling  price  is  then  al  01  abovi   par,  or  at  the  avi 
market  price  during  the  two  preceding  calendar  months  if 
the  selling  pi  ice  oi  the    toi  k  is  below  par. 

A   service  annuity   system   h 11   established   with  a 

view  of  making  some  provision  F01  faithful  empl  ees  who 
have  completed  a  certain  term  ol  service.  The  plan  pro 
vides  for  retirement  at  the  age  of  fifty-five,  sixty  or 
five  years  under  varying  conditions,  with  an  annuity  in 
general  consisting  of  _•  per  cent  of  the  average  annua!  pa) 
of  the  employee  during  the  particular  con 
when  his  average  pay  was  the  highest,  multiplied  bj  thi 
number  ol  years  of  service,  provided  thai  in  no  case  shall 
thi      1  rvice  annuity  he  less  than  $240    I 

Another  plan  for  recognition  of   faithful  and  compi 
service  is  provided  by  a  merit   system,  in   which  merits  and 
demerits  are  marked  according  to  a  carefully  worked-out 
system.     In  the  performance  of  duty  ratings  are  based  on 
1 1  ci  pti\  eness,  application,  com  ti 

and    reliability.      The   merit    system   applies   to   all   empl 
receiving  less  than  $2,000  a  year. 

The   company    maintains    a    library    of    2600    volumes    and 

about  100  periodicals,  which  is  at  the  disposal  of  employees. 
The  librarian  issues  a  weekl)   digest  oi  articles  appearing 
•  n  technical  journals. 
Rewards  are  paid  for  suggestions  of  value  to  the  com- 


1  IG.   g      WHIPP1  E    5TREE1     31   BS 
pain.      Prizes   of   $50.   $40,  $;o   and  $20   are   awarded   ever) 

six  months,  with  single  prizes  of  $10.  tor  the  ones  sending 
in  the  greatest  numbei  ol  accepted  suggestions  uu\  .1  re- 
ward of  $i  forever)  suggestion  accepted,     rhe  suggestions 

are  expected  to  tend   toward   the  reduction  oi  expenditures 
without  lowering  the  standard  of  service  or  affectin) 
amount  of  new  business  to  be  secured,  and  the  improvement 


of   the   service   without   unwarrantably   increasing  expendi- 
tures in  the  securing  of  ni 

The   company    assi   ■      in   many   ways  the  Commonwealth 
Edison   Company   Section   of   the   National    Electric   Light 
1  iation.     This  section  has  about   171*1  members  and  the 
company  is  generous   in   providing    facilities   for   ini; 
ment   and   entertainment.      I  Round  Tab!, 


lo — MARKE1     5TREI 

clever  monthly  magazine  which  is  published  by  the 
pany  section  and  is  supported  by  the  company.  Thi 
pan)   also  sends  a  number  of  delegates  each  year  to  the 

animal  coin  eiition   of  the  association. 

Reci  ntl)  thi   practi  1   has  been  ad  I  ■  each 

emplo) ei    wl  the  compai 

years  or  longer  an  appropriate  service  badgi    in   th< 

gold  pin  which  ma)  be  worn  as  a  badge  of  distinction. 
Additii  ivice    arc    indicati 

means  ol   blui    enameled  stars  and  |ewels.     lor  insl 
Mr.    I.   Henry    Goehst,   who  has  been  with  the  1 
its  predecessors  since  t882  and  has  the  record 
continuous    service,    received    a    bad  d    with    one 

ruby  and  three  blue  -tars 

It  is  the  policy  of  the  compan)  as 
the  employees  by  contributing  to  their  health  and  enjoyment 
are  provided  fi  1  women  and  outings  are  given 
for   men   and    women.      The    company   maintains   a    number 
of  tenuis  courts  and  also  provides  other  facilities 
SUCh    as   baseball,    howlin, 

.1    Depaktm 

•  hie  of   the  most       >  tul  departments  in  the  organization 
of  the  i  omtnonw  ealth  I  •  .\  hich 

little  is  heard,  is  the  statistical  department.     The 
of  the  is  from  forty-five  to  fifty  men  under- 

lie keeps  all   manner  of   statistical    records.      In 
statistical    statements    relating  lerith 

perforated-card  system 

ful.  In  this  department  data  relating  to  output,  load  c 
unit   costs,   unit    income   and    many   other   things 

d  and  calculated,     ["hen  which 

-  work  orders  .md  keeps  track  in   >  general 

COst. 

BITING 

The  general  street  lighting 
by    arc    lamps    and    series-tungsten    lamp- 
Sanitary  District  oi  Chicago  under  a  contract  arrangement 
with  the  city.     1  samples  of  the  new  flame-arc  lighting 
be  seen  at  Fast  Forty-third  Street 

nue  and  of  the  t-  ^sten  lighting  at  Fast  Forty- 

third   Street   and    I  ake   Avenue.      The   Commonwealtl 
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-un  (  ompanj  does  a  large  amount  of  business  in  supplying 
and  maintaining  systems  of  private  street  lighting  under 
contract  with  business  men  in  various  localities.  The  com- 
pany furnishes  and  installs  curb-lighting  systems  in  com- 
pliance with  the  standards  prescribed  by  the  city.  Usually 
there  are  clusters  of  four  or  five  60-watt  tungsten  lamps 
on  an  iron  post,  although  in  some  installations  single  250- 


stalled  in  August,  191 2,  and  have  received  no  attention  since 
except  for  cleaning. 

Electric  Signs 

Chicago  has  a  number  of  spectacular  electric  roof  signs, 
but  progress  in  this  direction  has  not  been  particularly  note- 
worthy.    However,  the  number  of  electric  signs  on  build- 


FIG.     II SIGN    ON     HARRISON    STREET    STATION 

watt  lamps  are  used.  For  this  service  flat  rates  ranging 
from  $1.75  to  $2.37  per  week  per  post  are  charged,  the 
variation  being  due  to  the  type  of  post  used  and  to  the 
hours  of  consumption.  On  April  1  last  the  company  main- 
tained 2571  private  street  lamp-posts. 

The  beautiful  boulevard  lighting  on  Michigan  Boulevard 
from  Lake  Street  to  Twelfth  Street,  and  recently  extended 
on  Jackson  Boulevard,  was  installed  by  the  South  Park 
commissioners,  energy  being  obtained  from  the  Sanitary 
District.  The  new  flame-arc  lighting  on  Dearborn  Street, 
utilizing  street-railway  posts,  is  the  result  of  an  arrange- 
ment made  by  a  property  owners'  association  with  the  city 
and  the  Sanitary  District.  An  interesting  example  of  park 
lighting  is  that  in  Lincoln  Park  and  on  North  Side  boule- 
vards where  small  arc  lamps  are  placed  in  opal  balls 
mounted  on  graceful  concrete  lamp-posts.     One  of  the  most 


FIG.     13 PRIVATE    STREET    LIGHTING    IN     NORTH     AVENUE 

ings  or  projecting  over  sidewalks  is  very  large.  The  city 
ordinance  allows  electric  signs  to  project  from  buildings  as 
far  as  the  curb  line,  but  the  Mayor  has  absolute  authority  in 
the  matter  of  revoking  electric-sign  permits. 

Not  only  is  the  company  an  advocate  and  an  extensive 
advertiser  of  the  advantages  of  electric  vehicles,  but  it  is 
itself  one  of  the  largest  users  of  such  vehicles  in  Chicago. 
Its  fleet  consists  at  present  of  seventy-one  cars — trucks,  de- 
livery wagons  and  passenger  vehicles — and  these  are  used 
for  all  the  varied  purposes  of  the  company.  Edison  men 
co-operate  actively  with  the  Chicago  Section  of  the  Electric 
Vehicle  Association  and  with  manufacturers,  dealers  and 
garage  operators.  The  main  garage  of  the  company  is  at 
211-213  Morgan  Street.  As  typical  modern  commercial 
electric  vehicle  garages  the  Terminal  Garage,  at  4464 
Evanston  Avenue,  and  the  Fashion  Garage,  at  Fifty-first 
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FIG.    12 ROOF    SIGN    ADVERTISING   ELECTRIC   SERVICE 

interesting  street-lighting  installations  in  Chicago  consists 
of  the  six  quartz-tube  lamps  suspended  by  steel  booms  from 
buildings  on  West  Randolph  Street  between  North  LaSalle 
Street  and  North  Fifth  Avenue.  These  powerful  lamps 
are  Operated  on  220-volt  Edison  circuits,  each  taking  726 
watts,  and  arc  rated  at  4800  cp  each  in  the  direction  of  the 
lamp's    maximum    efficiency    as    installed.      They    were    in- 
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FIG.    14 ELECTRIC    DISPLAY    SIGN 

Street  and  Cottage  Grove  Avenue,  are  worthy  of  mention. 
The  large  contract  department  of  the  company  devotes 
itself  not  only  to  getting  new  business  but  to  retaining  old 
customers  and  co-operating  and  advising  with  them  in  rela- 
tion to  their  electrical  needs.  The  work  is  carefully 
systematized  under  the  supervision  of  the  general  contract 
agent.      The    assistant    to   the    general    contract    agent,   tin- 
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engineer  of  the  department,  the    pet  ial  agi  nl  and  th< 
engineer  have  charge  of  the  various  branches  of  the  work. 
The  department   has  specialists  who  advise  owners  of  elec- 
tric   vehicles,    storage    batterii        factor)    in  tallations    and 

lighting  equipments  as  to  the  lomical  us<     of  1 

energy,  taking  the  customei       viewpoint.     The  department 
lias  several  notahle  campaigns  to  il     credit   in  introducing 
electric    flatirons   and   other   devices.     Meeting-   are    held 
monthly,  at  which  the  agent-,  di  -  u       arious  problem 
nected  with  the  merchandising  of  electrical  energy. 
1  ndei  iIm   iii  in    ol  iln   contract  with  the  cil     oi  ' 
which  wiii   nil"  effect   in    1908,  and  under  which  tl" 
pany  is  stall  operating,  tin-  compan)    agreed  that   its  rati 
foi  electricit)   for  lighting  should  be  gradu  until 

the  net   primary  rale  should  not   he  more  than    1  _•  cents,  and 


The)  begin  at  tin  regular  rates  and  are  lowered  by  quantity 
discounts.      .  rates  for  electricity 

supplied  in  large  quantities  under  varying  conditions  rang- 
ing as  low  as  0.7  cent  per  kw-hr.  tor  the  secondary  rate, 
or  lower  for  tin  secondary  rate  under  certain  stipulations. 
Another    scheduli  over    switch 

service  where  the  consumer  •  >"  position  ti 

the  compan  :ring  'he  temporary  br> 

cessation   of   hi-  own   plant.      In   tin-  case   the 
required   to  pa)    a   minimum   monthly   chat 
lamps  or   moto  actual  con- 

sumption of  electricity. 

mmonwealtl 
ontraci  to  suppl) 


the  net  secondary  rati-  not  more  than  ''  cents,  a  kw-hr. 
However,  the  company  ha-  established  the  polic)  ol  making 
voluntary  reductions  when  foi   1 

of  such  reductions  it  was  abl<  to  bring  it-  net  primary  rate 
to  10  cent-  .1  ku  lii.  on   \pnl  1.  to,i2,  and  its  net  secondary 

rate  to  5  cents  on  (lei.  I  of  the  same  year,  I  he-e  are  the 
present  maximum  rale-  .mm!  hi.i\    he  Styled  the  general  light 

ing  rate-.      I  he\    include    tie,-  i, mip   renewals  oi    standard 
carbon  filament  lamp-.     In  addition  i"  thesi    regular  rate-, 
hut   in  no  ease  in  excess  "i   them    there  are  scheduli 
rates  i<>r  lighting,  including  iln  rates  i"i  constant-potential 

aie    lamp-,    llame.ue    lamps,    tungsten    fixture    lighting,    sign 

lighting,  private  street  lighting  and  series-arc  lamp-.  I  he 
rates    lor   motoi    servio  sured   rates   exclusively. 


pan)    at   wh 

the     1 
I  his  sei  \  ice  has 

economic  ill) 

the   energ)    requirements   of   all  th< 

railu     - 

pany.      B)    utilizil 
compam   1-  >  nabli 

which.   whil<  to  the  producer. 

The  comn 

bilit)   '  Jl  the 

end  of  tin 

ordinance  n  ith  the  city  .     Hov 
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intar)    reductions  so  that  it  may  be 
I   tliat   furtfu  tions   are  not  justified.     It   is  of 

interest   to   note   tl        the   company    has    12,000   customers 
whose  monthly  bills  in  1912  averaged  $1  or  less. 

Work  of  the  Advertising  Department 

One  of  the  characteristics  of  the  company  for  many  years 


FIG.    l6 MAGAZINE    AND    ADVERTISING    LITERATURE 

has  been  the  liberal  use  it  has  made  of  printer's  ink.  Large 
appropriations  for  advertising  were  made  early  in  Mr. 
Insult's  administration  when  such  a  procedure  was  much 
less  common  than  it  is  now.  This  policy  has  been  followed 
consistently,  with  very  good  results,  it  is  believed.  New 
business  is  obtained  largely  by  personal  solicitation,  but  this 
is  backed  up  by  a  continuous  campaign  of  publicity.  This 
publicity  consists  not  only  in  newspaper  advertising  but 
also  in  booklets,  circulars  and  a  large  amount  of  other 
printed  matter  which  is  issued  from  time  to  time.  In  addi- 
tion the  company  advertises  by  means  of  electric  signs, 
moving-picture  films,  signboards  and  various  demonstrations 
and  exhibits.  Each  month's  lighting  bills  have  a  short  an- 
nouncement or  advertisement. 

The  advertising  and  publication  department  has  its  head- 
quarters in  the  building  at  28  North  Market  Street,  where 
an  entire  floor  is  devoted  to  it.  The  department  is  in  charge 
of  Mr.  D.  H.  Howard,  who  has  been  at  its  head  for  the 
last  twelve  years  and  has  brought  it  to  its  present  high 
standard.  The  advertising  committee  of  the  company  con- 
sists of  Messrs.  Gilchrist.  Lloyd  and  Howard.  It  meets 
weekly  with  the  representative  of  the  agency  placing  the 
newspaper  advertising  and  determines  the  nature  of  copy 
to  be  inserted  in  the  newspapers  the  following  week.  The 
advertising  copy  is  carefully  prepared  and  is  fresh,  original 
imely. 

many  publishes  a  monthly  magazine,  The  Electric 

1  its  tenth  year,  and  this  is  used  as  an  educa- 

feature   for   distribution   among   customers.      These 

es  are  distributed  through  the  drug  stores  in  Chi- 

;o  without  charge,  and  there  is  also  a  large  mailing  list. 


The  Edison  Round  Table,  the  official  publication  of  the 
Commonwealth  Edison  Section  of  the  National  Electric 
Light  Association,  is  also  issued  from  this  department.  The 
activities  and  resources  of  the  advertising  department  are 
extensive  and  varied.  For  instance,  it  has  recently  issued 
a  large  mail-order  catalog  in  connection  with  the  business 
of  the  Electric  Shop.  Another  attractive  booklet  of  recent 
date  is  entitled  "Electricity  in  the  Home." 

At  White  City,  at  Sixty-third  Street  and  South  Park 
Avenue,  one  of  the  largest  amusement  parks  in  the  city, 
the  company  leases  a  building  for  the  purpose  of  exhibiting 
and  demonstrating  various  electrical  appliances,  particularly 
such  as  are  used  in  the  household.  The  main  portion  of  this 
building  is  equipped  as  a  moving  picture  theater,  wherein 
the  company  shows  a  number  of  comedy  films  illustrating 
in  a  practical  way  the  convenience  and  desirability  of  cook- 
ing by  electricity. 

Some  of  the  Users  of  the  Product 

In  a  city  like  Chicago  the  most  diversified  uses  are  made 
of  the  electrical  energy  sold  by  the  central-station  company. 
Department  stores,  office  buildings,  hotels,  newspapers, 
theaters,  garages,  clubs,  hospitals,  grain  elevators,  foun- 
dries, ice  plants,  steel  and  iron  fabricators,  printing  estab- 
lishments, woodworking  shops  and  miscellaneous  factories 
are  large  users. 

Nearly  all  of  the  large  State  Street  department  stores  are 
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FIG.    17 SAMPLES  OF   NEWSPAPER   ADVERTISING 

customers  of  the  Commonwealth  Edison  Company,  Marshall 
Field  &  Company  alone  having  a  connected  load  of  1200  kw 
for  lighting  and  nearly  5000  hp  for  motors. 

The  list  of  office  buildings  on  the  company's  circuits 
would  be  a  long  one  if  given.  It  includes  the  Railway  Ex- 
change Building  with  530  kw  in  lamps,  the  Insurance  Ex- 
change, the  Monadnock,  Marquette,  City  Hall  Square,  Bell 
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Men  hants'   Loan  &  Trust 


Telephone,  Harvester,  Republic, 
.-ind  man}'  other  buildings. 

Among  hotels  may  be  mentioned  tin-  Hotel  Sherman, 
Palmer  House,  Metropole,  Plaza,  Briggs  House  and  a  num- 
ber of  others. 

In  the  metal  trades  are   301 1    the  largest  consumers. 

The  1  rane  (  pan) .  raanu  factui  1  1  valves  and 


Company,  \V.  F.  Hall  Printing  '  ompany,  A.  C.  McClurg  & 
Company,   Kenfield-Leach   Company,  and  many  others. 

Thea  ge    pictures    in    many    of    the 

houses  by  electric  light   supplied  by  the   Edison  company. 

irand,  McVicker's,  Prim  rs    Illinois  and  Co- 

lonial  ners  of  the  company,  among  others. 

A  large  numbi  1  lishments  ar. 


PIG.     lX — CLOTH     CUTTING     BY     ELEI   rRICITY     IN     SHIRT-V 
FACTORY 

fittings,  requires  no  less  than  70011  hp  in  motors;  the  I 
Wolff  Manufacturing  Company,  plumbers'  supplies,  takes 
about  1500  hp;  Joseph  T.  Ryerson  &  Scm,  [500  hp; 
Forge  Company,  1200  hp;  Union  Drop  Forge  I  ompany, 
550  hp;  Vierling  Steel  Works,  500,  and  so  on,  Imong  other 
consumers  of  this  class  are  Foote  Brothers' Geai  8  Machine 
l  ompany,  Griffin  Wheel  Company  and  the  Seng  1  ompanj 
1  furniture  hardware). 

Ice-making  plants  constitute  a  desirable  class  of  custom 
ers.    The  Consumers'  (  ompanj  takes  640  hp  foi  its  I  1 

ton     Avenue    plant    alone,    and     the     I   incoltl     tci      C( 

requires  507  hp.     There  are  a  number  of  others. 


PIG.    20— VENTILATING    AND    PUMPING    EQUIPMEN 
MEDINAH     1  I 

plied  w  uli  cent  1  al  station  energy.     I  he  II.  P.  '•■ 

the  J.  W.  Landis  Mill  •  ompan 
hp,  and  Joseph  F.  Sturdy  109  hp.    Among  other  customers 
of  this  general  description  are  E.   I.  Filer,  the  Hafner  Fur- 
niture 1  ompany,   W.   W.   Kimball  and   A.  <  >.   Spald 
Brothers  Manufacturing  Company  (baseball  bat 
With   the    increasing    use   oi    the   electric-vehicle   public 
orrespondingly  important  as  users  of  elec- 
tricity.    The   Fashion,    Terminal.   Elite  and    Bland  garages 
connected  loads  rating  from  100  hp  to  1S5  hp. 
'The  Mueller  &  Young  Grain  Company  has  a  eon' 
load  of  750  hp  in  its  grain  elevator,  and  the  Pennsylvania 


FIG.    19 — PUMPS  IN   BASEMENT   "1    MARSHAL!     FIELD  STORE 

Among   newspapers   operating    bj    central-Station    ei 
are  the  Tribune,  Examiner,  Journal,    Imerican  and  Evening 
Post.     The    Tribune    establishment    requires    1200    hp    in 
motors  alone. 

Some  of  the  largest  printing  and  publishing  establish- 
ments in  Chicago  are  electric. ill)  operated  b)  central  station 
energy,  including  Po.de  Brothers,  R    R    Donnel 


FIG.    -'I       VIEW 

elevators.  J.   Rosenbaui  ipany  and  W.  '"■.   Burns 

are  other  grain-!  Il 

A  large  number  of  mi  industries  an 

with  the  compai 
plants  like  thai  of  the  Federal 

pany,  silk  manufacturers  like  the  Oscar  Heineman 
pany,  and  I !  impany,  mal 


1146 


ELECTRICAL     WORLD 


Vol.  61,  No.  22 


Unified  Public  Utilities  in  Central  Illinois 


Interconnected  system  for  supplying  125 
communities  from  700  miles  of  33,000-volt 
transmission  lines— Value  of  diversity  factor 


AR-REACHING  plans  to  replace 
ninety  local  generating  plants  by  a 
handful  of  modern  central  stations 
and  700  miles  of  transmission  lines 
are  being  carried  out  by  the  Central 
Illinois  Public  Service  Company, 
which  is  preparing  to  serve  the  elec- 
trical and  utility  needs  of  a  population 
of  a  quarter  of  a  million  in  forty 
counties  and  more  than  125  communi- 
ties of  the  central,  western  and  south- 
ern parts  of  the  State,  in  addition 
in  extensive  and  diversified  power  applications  in  the  oper- 
. u  inn  of  coal  mines,  drainage  plants,  electric  railways, 
water-works,  ice  factories,  etc.,  scattered  over  the  350-mile 
radius  of  the  company's  activities. 

The   Company's   Rich   Territory 

The  territory  reached  by  the  lines  of  this  public-service 
corporation  includes  some  of  the  richest  counties  in  the  cen- 
tral and  southern  sections  of  Illinois.  Within  a  radius  of  25 
miles  of  two  of  its  future  central  stations  are  practically 
all  the  mines  of  the  two  great  coal  fields  of  the  State.  In 
the  broad  valley  of  the  Illinois  River  lie  250,000  fertile  but 
submerged  acres  only  waiting  to  be  reclaimed  as  rich  farm 
land  by  electric  drainage  pumping.  Farm  applications  of 
electricity  present  another  great  prospective  industrial  load 
for  the  secondary  ramifications  of  the  company's  system, 
which  is  sure  to  develop  as 
fast  as  the  practical  uses  of 
electrical  energy  in  agricul- 
ture are  brought  to  the  reali- 
zation of  rural  communities. 
And  with  progressive  towns 
and  cities  demanding  their 
quota  of  electricity  for  mo- 
tors and  lamps,  rapid  electric 
railways  driven  from  the 
same  buses  linking  these 
centers  of  population,  elec- 
tric operation  of  water-works 
and  ice  factories,  etc.,  the 
possibilities  of  such  a  unified 
rural  system  mount  to  a 
magnitude  comparing  well 
with  some  ot  the  largest  ur- 
ban undertakings. 

Viewed  in  the  light  of  a 
h  u  m  a  n  benefaction,  such 
syndicate  operation  has  made 
available  in  small,  remote 
communities  electric  service 
at  any  hour  of  the  day  or 
night  which  would  otherwise 
be  either  altogether  out  of 
the  question  or  feasible  only 
at  a  rate  far  in  excess  of  that 
which  transmission  makes 
possible. 

But  perhaps  the  most  in- 
teresting aspect  of  the  Cen- 
tral   Illinois   situation    is   the 


diversity  of  demand  with  which  the  various  loads  occur, 
making  possible  high  system  load-factors  and  great  operat- 
ing economies.  The  coal  miners  of  this  district,  for  exam- 
ple, insist  on  quitting  work  at  4  p.  m.,  and  after  that  hour 
the  great  electrical  installations  in  the  mine  plants  are 
largely  standing  idle,  thus  leaving  corresponding  station 
capacity  available  for  the  town  lighting  loads  which  come 
on  a  little  later. 

Again,  electrical  energy  for  drainage  pumping  of  the 
river  bottoms  is  required  chiefly  during  the  spring  months, 
a  time  when  the  coal  mines  are  running  at  their  minimum 
output  if  at  all,  so  that  here  again  there  is  a  distinct  annual 
diversity  between  these  great  power  loads.  By  extending 
its  policy  of  operating  electrically  driven  raw-water  ice 
factories  in  local  communities  where  a  market  is  offered  for 
the  frozen  product  the  company  further  assures  itself  a 
source  of  summer  load  and  income,  to  offset  the  seasonal 
decrease  in  kilowatt-hour  production.  Town  water  pump- 
ing is  another  long-hour  application  which  has  a  distinct 
season  load-factor  in  addition  to  the  flexibility  with  which, 
by  pumping  into  a  standpipe,  the  load  can  be  kept  clear  of 
the  evening  lighting  peaks. 

District-Heating  Service 

Even  the  district-heating  service  of  the  company  con- 
tributes to  this  remarkable  diversity  of  operation  which, 
like  Emerson's  principle  of  compensation  applied  to  human 
affairs,  seems  to  be  a  veritable  law  of  the  central-station 
industry.  In  taking  over  the 
numerous  small  steam  plants 
acquired  during  consolida- 
tion it  has  been  the  plan  to 
continue  in  operation  during 
the  winter  months  those  sta- 
tions which  furnish  local 
heating  service  through  the 
medium  of  either  exhaust 
steam  or  hot  water.  A  util- 
ity service  is  thus  preserved 
which  is  both  valuable  to  the 
community  and  profitable 
for  the  company,  in  addition 
to  which  the  company  makes 
available  during  its  heavy 
winter  demand  the  electrical 
generating  capacity  of  these 
combination  heating  plants, 
securing  their  kilowatt-hour 
output  at  very  low  net  ex- 
pense. During  the  warm 
months  these  non-condensing 
heating  plants  are  shut  down, 
the  local  electrical  service 
being  furnished  over  trans- 
mission lines  from  the  com- 
pany's central  and  highly 
efficient  turbine  condensing 
stations. 

The  Central  Illinois  Public 
Service  Company  is  a  sub- 
sidiary of  the  Middle  West 
Utilities  Company  and  in  the 
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ection  of  the  State  named  supplies  service  in  communities 
scattered  over  an  extreme  range  of  350  miles.  The  general 
offices  of  the  company  are  at  Mattoon,  111. 

Im  [SIONAL    I'l  AN     01     1   OMF  IN  v    (  )RG 

The  great  territorial  di  tana     encompassed  in. the  com- 
pany's operations  have  mad.-  neo     ar;    a  plan  oi  operating 

organization  of  its  1200  empl 11  ■.hat  similar  to  the 

divisional  scheme  used  in  railway  management      F01 
venience  the  territory  reached  by   the  lines  is  divided  into 
districts,  as  shown  on  the  accompanying  map.     These  di 
tricts  are  designated  bj  letter,  usually  the  initial  ol  the  prin- 
cipal town,  and  each  is  in  charge  of  a  district  superin 
cut   v.  ho  as        hi '>    indh  idual   repn  :   report  -   to 

thi      everal  eng -    opera 

mercial  departments  at  thi    company's  headquarters. 

Although    the    dist  ricl      uperintendenl 
executive  authority   m   his   district,   hi    re] 
1  ti  mattei     of  local  operation  to  th 

superintendent  at  Mattoon,  1  trucl 

in    the    chief    enginei  r,    ibjects    0 

accounting   to   the   secretary-tn 
and  on  mailers  of  new  business  get- 
ting   to  the   c mercial    mana  ■ 

1  letailed  as  Ins  assistants  and 

reporting  to  him,  but  under 

the  control  of  their  nun   di 

partment  heads,  the  district 

superintendent    has  the   help 

of  his  operating  staff  of  plant  engi 

neers    and    local    tow n    superinti  nd 

cnis.  accountants  and  commi  rcial  sales 

men.    lie  directs  their  activities  and  is  in 

general  held  responsible  for  the  conduct  and 

1  prut  ion   of  his  district,  but    these  meml 

of  the  staff  remain  under  the  control  of  their 

own  departments  and  cannot   be   removed  • 

by  their  own  chiefs.    In  stafl  adjustments,  of  course, 

the    recommendations   of    the   district    superintend' 

carefully  considered, 

It  is  the  aim  to  have  the  local  superintendents  identify 

themselves  with  their  communities  by  displaying  active  in- 
terest in  local  affairs,  at  the  same  time  receiving  from  the 
public  recognition  as  thi  representatives  in  the 

fullest  sense.  While  thus  instilling  confidence  in  the  indi- 
vidual and  stimulating  him  to  his  best  effort--,  this  scheme 
of  organization  makes  for  thi  unity  in  the  local 

staff.      Full   co-operation   between    the   local   operating,   ac- 
counting and  commercial  departments  1 
all  three  are  represented  in  the  single  pet  listrict 

superintendent.      On   the  Other  hand,  the  invaluable  element 

of  specialized  knowledge  and  division  of  labor  is  supplied 
by  detailing  departmental  experts  to  work  under  the  super 
\  isiou  of  the  local  executive. 

With  such  a  form  of  organization  there  is  little  hk. 
of  the  varying  attitudes  too  frequently  assumed  toward  the 
customer  by  the  sales,  accounting  and  operating  stal 
spectively  under  "absentee  syndicate"  operation.     In 

the  local  manager   full)    realizes  that   the  customer  must   not 
only    be    treated    well     it    the    OUt    'I    hut    must    recei\. 
service    and    COUrteS)     h  rtmentS    as    long    as    his 

patronage  is  to  continue  I  here  can  then  he  no  quarrels 
between  the  various  local  departments  unless  the  district 
superintendent  chooses  to  take  himself  to  task,  for  the  en- 
tire responsiblity  of  the  operation  of  the  district  is  place. I 
in  his  hands. 

\s  shown  by  the  accompanying  diagram,  the  various 
main-office  functions  of  auditor,  electrical  distribution  engi 
neer,  right  of  way  man.  purchasing  agent,  storekeeper, 
maintenance  of  w a\  department,  safety  inspector,  etc.,  are 
placed  under  the  supervision  "i  the  secretary-treasurer,  the 
general  superintendent  and  the  commercial  manager,  who. 
with    the    chief    engineer,    the    statistician    and    the    leg 


ICHitr  engineer)     {kuwbvoo*! 

,    '     ■•■      ■    I      ■■ I 


partment,  report  to  the  president  and  vice-president.     These 
officers  in  turn  confer  with  the  officials  of  the  holding  and 
ompanies  with  which  the  Central  Illinois  Public 
Service  I  ompany  is  closely  re!; 

The  principle  of  unified  management  of  electric  pr 
in    many   ot 
savings  in  operating  cn-l-      In  maintenance  outlays,  for  in- 
,    the    advant  iking    purchases   through    an 

centralized    purchasing    department    result    in 
quantity    buying    and 
in  to  prices. 
Requisitions  for  -up]. In  -  usually 

ntendent,   who  trai us  a  memorandum  of  what   is 

d  to  his  district  superintendent.      I  hi-  official  in  turn 
approves  and  forward-  I  in  to  the  Mattoon 

chief  of  the  department 
for  w  I  ■  d.     With  the  department 

head's  signatun  to  the  purcl 

■ 
the  usual  interval  required  for  a  r< 
tion    •  this    route    until    it    is 

filled     in     the    purchasing    department. 
Meanwhile   u    is   scrutinized   by  the 
■ 

■ 
penditure. 
Ninety    local    steam    plants 
formerly  furnished  electrical 
service   in   the   territory   now 

i  reached  by  the  '  1  entral 

Illinois  Public  Service  t  ompany.     By 
substitutii  1  -  the  numl 

plants    has     now 
-'      reduced    to    about    twelve,    including    the 

central   power   houses   and   the   district-1  I 
plants,    which    latl  1  rated    only    •luring 

the   winter  months   to    furn  am  or  hot- 

water     heating     service.       At     other     times     of     the 
year  th  ndensing  plants  will  be  shut  clown. 

electrical   <  11  stem   b\    the 

ern  turbine  condensing  stations  now  -mic- 

tion. 
Among  the  individual  proper!  uired  by  the 

Illinois   company   there   v.  no  uniformity   in 

the  character  of  service   furnished 
current,  and  oth<  1 
two-phase  and  thi  picn- 

all  being  standardized  to  three  phase,  60-cycle  alternating- 
current  in,  with   33,1  -  the  transn 

potential   and   23a  ll   distribute 

olt   circuits   mav 
from  tin-  33,01  0  ;  oh  trunk  tr.,- 

kw  Pit's-Mi 

When    the    present     ; 
situation  of  the  company    vv  \\\ 

turbine  condensing  ited  near  th. 

trically  operated  1 

kw    steam  engine   plant 
turbim 

combination    .list-  run    only 

winter  months. 

\  glance  at  the  map  will  show  the  symmetric 
ing,  along   the   future  main  transmission  trunk  line,  of  the 
company's  three  principal  generatii 
Beardstow  n  and  M  it:  ion      In 
heat  ir. 

trical  development  outs-rips  tl 
haust    steam,    to    install 

these  trical 

demands,  then  d<  • 

Vt  Kini   lid,  111.,  virtually  at  the  mouth  of  one  mine 
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almost  the  geometrical  center  of  the  great  central  Illinois 
coal  field,  there  is  now  under  construction  for  the  company 
a  modern  4000-kw  turbine  condensing  station.  The  pit 
which  will  supply  coal  to  this  plant  will  be  itself  electrically 
operated  with  energy  from  the  station  buses.  Electric  coal- 
cutting  machines  will  free  the  fuel  from  the  carboniferous 
seams  400  ft.  below  ground,  and  electric  hoists  will  raise 
the  coal  to  the  surface,  where  it  will  be  discharged  into 
transfer  cars  bound  for  the  plant,  a  few  thousand  feet  dis- 
tant. While  the  chief  fuel  supply  for  the  station  will  come 
from  this  mine  coal  may,  of  course,  be  taken  from  any  of 
the  large  number  of  pits  in  the  vicinity,  several  of  which 
are  being  developed  by  interests  associated  with  the  electric 
company. 

The  initial  equipment  of  the  Kincaid  station  comprises 
•one  2500-kw  and  one  1500-kw  horizontal  General  Electric 
turbine-generator  set.  Steam  for  these  units  will  be  gen- 
crated  in  a  battery  of  one  500-hp  and  two  350-hp  Babcock 
&  Wilcox  boilers.  As  shown  by  the  sectional  elevation  of 
the  station,  coal  brought  in  by  standard-gage  cars  will  be 
discharged  into  the  102-ft.  x  25-ft.  concrete  storage  pit,  16 
ft.  deep,  or  transferred  by  crane  to  the  hoppers  feeding  to 
the  automatic  stokers.  Ashes  will  be  removed  by  narrow- 
gage  cars  on  the  basement  level.  The  10-ft.  smoke  breech- 
ing is  carried  on  the  roof  outside  the  boiler  room,  contribut- 
ing to  the  low  temperature  and  comfort  of  this  compart- 
ment. A  13-ft.  concrete  stack,  200  ft.  high,  will  carry  aloft 
the  products  of  combustion. 

Auxiliary  and  Electrical  Equipment 

Of  the  auxiliaries  for  the  turbine  equipment,  the  dry- 
vacuum  pumps  will  be  steam-turbine  reciprocating  machines, 
while  the  circulating  pumps  are  to  be  of  the  motor-operated 
centrifugal  type.  The  selection  of  surface  condensers  in 
this  station  will  permit  the  re-use  of  the  feed  water,  over 
and  over  again,  contributing  to  improved  boiler  perform- 
ance. The  condenser  for  the  2500-kw  unit  has  7200  sq.  ft. 
of  surface;  that  for  the  1500-kw  set,  3200  sq.  ft.  Both  are 
located  at  the  basement  level.  A  pair  of  30-in.  pipe  lines 
provide  for  the  condenser  circulating  supply  and  discharge. 

Adjoining  the  90-ft.  by  56-ft.  turbine  room,  and  forming 
a  part  thereof,  is  the  24-ft.  by  90-ft.  switch  house,  which  on 
two  gallery  levels  contains  the  controlling  switchboard,  the 
33,000-volt  high-tension  oil  switches  and  lightning  arresters 
and  the  line  entries.  In  nine  separate  concrete  cells,  their 
floors  depressed   12  ft.  below  the  turbine-room  floor,  pro- 


gaps  will  be  installed  on  the  second  floor  of  the  switch 
house.  Control  of  the  station  equipment,  oil  switches,  etc., 
is  centered  in  a  benchboard  and  group  of  vertical  panels 
located  at  one  end  of  the  present  switch  house,  but  which 
will  ultimately  become  the  center  of  the  plant  as  the  station 
is  enlarged.  The  Kincaid  plant  is  expected  to  be  in  oper- 
ation by  Oct.  1  of  the  present  year. 

Reconstruction  of  Mattoon  Station 

In  the  plant  at  Mattoon  a  new  Chuse  engine  driving  a 
500-kw  Westinghouse  2300-volt,  60-cycle,  three-phase  alter- 
nator is  now  being  installed,  while  a  former  25-cycle  Rice 
&  Sargent  engine  set  is  being  converted  to  60-cycle  opera- 
tion with  the  addition  of  a  General  Electric  alternator  and 
a  25-ton  flywheel.  In  the  downtown  district  Mattoon  has 
been  supplied  with  direct  current  from  a  group  of  small 
machines  in  the  station,  while  the  residence  districts  have 
received  133-cycle  lighting  service. 

The  local  plant  also  furnishes  nearly  140,000  sq.  ft.  of 
hot-water  radiation.  Steam  pumps  circulate  the  water 
which  is  heated  in  surface  condensers  in  the  engine  ex- 
haust line.  A- back  pressure  of  5  lb.  to  7  lb.  per  sq.  in.  is 
thus  imposed  during  the  heating  season.  The  Mattoon 
plant,  however,  will  afford  an  exception  to  the  company's 
general  policy  of  summer  shut-down  of  its  combination 
heating  plants.  Partly  on  account  of  the  summer  use  of 
hot-water  service  in  the  town,  it  is  the  intention  to  run  this 
non-condensing  plant  all  the  year  round  as  one  of  the  prin- 
cipal generating  stations  of  the  system. 

A  300-kw  rotary  converter  in  the  plant  furnishes  600-volt 
energy  for  the  local  street  railway  and  for  the  Mattoon- 
Charleston  interurban  line.  A  500-hp  automatic-stoker 
Babcock  &  Wilcox  boiler  has  also  been  newly  installed,  sup- 
plementing the  existing  equipment  of  two  300-hp  Babcock 
&  Wilcox  boilers,  one  300-hp  Stirling  and  one  425-hp  Alt- 
man-Taylor  boiler. 

Winter  Operation  of  Combination  Heating  Plants 
Among  the  heating  plants  which  will  be  continued  in 
commission  but  will  be  shut  down  each  year  during  the  five 
months  from  May  31  to  Oct.  I  are  the  1200-kw  engine  and 
turbine  plant  at  Taylorville,  800  kw  in  engines  and  turbines 
at  Paris,  500  kw  in  engines  at  Charlestown,  700  kw  at 
Macomb,  500  kw  in  turbines  and  engines  at  Tuscola,  500 
kw  in  engines  at  Bushnell,  and  the  engine  plants  at  White 
Hall.  Jerseyville  and  Carrollton. 
In   preparing  these   plants   for   interconnected   operation 


FIG.    2 INTERIOR    OF    TUSCOLA    STATION,    TYPICAL    OF    PLANTS 

REPLACED 


FIG.     3- 


-SWITCHBOARD    IN     TUSCOLA     PLANT,    TYPICAL    OF     OLD 
EQUIPMENT    REPLACED 


■vision  is  made  for  isolating  three  1000-kva  banks  of  single- 
phase  transformers  which  will  step  up  from  the  generator 
voltage  to  the  line  potential,  33,000  volts.  With  the  arrange- 
ment shown,  the  30-ton  crane  which  spans  the  turbine-room 
floor  becomes  available  for  handling  the  heavy  transformers 
■■  ■  :11  as  the  prime-mover  apparatus. 
Uuminum-cell  lightning  arresters  with  indoor-type  horn- 


with  the  rest  of  the  system  it  has  been  necessary  to  replace 
in  many  cases  existing  station  equipment  with  60-cycle, 
three-phase  alternating-current  apparatus.  In  many  cases 
however,  only  night  service  was  formerly  given,  and  as  the 
lamps  which  made  up  the  chief  load  operate  equally  well, 
of  course,  on  the  new  service,  the  burden  of  apparatus 
exchanges  has  not  been  heavy. 
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33,000- Volt  Transmission  System 
A  high  degree  of  excellence  and  permanence  character- 
izes the  transmission  lines  being  erected  to  join  the  vari- 
ous plants  and  communities  of  the  Central  Illinois  com- 
pany. The  transmission  system  is  operated  at  33,000  volts 
throughout,  and  of  the  700  miles  of  lines  contemplated  and 
laid  out  150  miles  have  already  been  built 


ing  one-sixth,  one-third,  one-third  and  one-sixth  respec- 
tively. 

For  railroad  crossing   the  instruction 

employed  is  similar  to  the  standard  line  design  but  much 
heavier.  Wherever  possible  such  crossings  are  made  at 
right  angles  to  the  line  of  the  tracks,  the  maximum  span 
being  too  ft.     I  "r  a  distance  of  one  or  two  full  spans  on 


c'^r^n  wssssr* 
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Practically  all  of  this  mileage  is  of  what  the  company 
denotes  as  its  type  B  construction,  carrying  a  singh    ■ 
volt,  three  phase  circuit  as  shown  in  the  illustration 
the  main  trunk  lines  No.  1  or  Mo.  o  medium  hard-drawn 
conductor  is  employed,  while   foi    the  branch  lines   No.  -i 
hard-drawn   copper  is  sometimes   used.      Both    I  ocke   and 
Thomas  44,000-volt  porcelain  pin  type  insulators  are  stand 
anls    fur  this  construction   and  an-  mounted   on    El 
Service  Supplies  Company   No.  119  steel  pins,  with  through- 
bolts  seating  the  pin  saddles  on  the  cro  1  arms.     1  he  arms 
are  of  Washington  fir  and  are  put  up  untreated. 

For  cross-country  construction  the  smallest  poh  used  is 
,S5  ft.  in  length,  with  7-in.  top.  Such  a  pole  is  set  5  ft.  <>  in. 
into  the  ground,  and  before  raising  has  its  roof,  gain 

whole  butl  brush  treated  with  tw ats  of  Carbolineum  01 

C-A  wood  preserver.     On   tan  pole-  are  set  at 

t2c  ft.  intervals,  shortening  the  span-  to  80  it.,  however. 
when    approaching   corners.      For   such   turns   doubli 
construction  is  used  wherever  possible,     Ml  guys  are  broken 
li\    two  porcelain  strain   insulators   and  are  held  by  either 
sin    Bierce  anchors  01   ordinary   "deadmen  '     Whei 
not    practicable  to  guj    overhead   structures  the  poles  are 
cribbed  in  the  ground,  giving   larger  bearing  surfac* 
resist  side  strains. 

Minimum  distance-  ol  rved  between  the 

33,000-volt   line  conductors  throughout.     Wire-  are  pulled 
Up  without    leu-ion   i,.|.   hut   arc  designed   instead    for  6-in 
to  8  in    sag    per    i-'o-ft.   span   at    winter  temperature-       Run- 
ning the  length  of  each  transmission  circuit  thi 
ried  a  0.25-in,  copper  clad  steel  ground  wire,  support 
a  I'  boll  on   1    1  it.  bayonet  of  2.3  in.  by  2.5  in,  1>\  0 
angle  section.     Tin-  bayonet  is  pinned  to  the  pole  both  by 
the  cross  arm  lag  boll  and  bj  a  second  bolt  9  in.  below  the 
first.     Every  fifth  bayonet    1-   grounded  by  a  coppei 
wire  run  down  the  side  of  the  pole  beneath  molding  and 
connected  to  >  □  .  in.  ground  pipe  driven  8  ft.  into  the  earth 
alongside  the  pole  butt.    I  ine  conductor-  are  transposed  at 
least  one  complete  turn  in  12  miles,  the  interval  ratii 


each  side  "1  the  crossing  span,  the  regular  hue  conductor 
1-  replaced  bj   a  heavier  stranded  copper  con. 

Sure    against    Starting    of    break-    dm 

surface.    At  such  crossing  spans  all  th< 

grounded  hv   a  galvanized-iron  plate  which  tit-  over  1 
surface  of  the  en  ss-arm  and  1-  c 
wire  'low  n  the  poh 

Right-of-Way  and  Construction   Mei 

Whenever  condition-  permit,  the  transmission  line-  follow 
Is  or  railroad  right 
2.S    ft.  back   troin   the  property  line  on  the   Ian 
the  highway.    This  position  assures  that  the  en 
wires  shall   n  .oer  the  boundary.      Pen 

and  maintain  th< 
property  owner  through  the  means  of  a  lifetime 
hil;  the  owner  for  tin   |  i  the  nominal 

per  pi 

Where  it   i-  ince-.-arv    to  1  r  the 

lines  the  company  usually  li- 
the  work,   offering   a   liberal 
the    farmer's   good   will   but   u 
deciding  to  cut  down  the  whole  tr. 
the  pi  any    future   line   intcrt.  • 

reuio'. 
thus   - 

by  the  fon 

in  advance  from  the  county  1 
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ices  are  necessary  on  the  ground  to  prepare  the  poles  for 
the  erecting  gang  which  follows.  This  latter  pole-setting 
gang  may  number  as  many  as  thirty.  Its  duties  are  confined 
to  raising  and  setting  the  timbers,  fixing  the  necessary  guys 
roughly  and  tacking  the  ground  wires  onto  the  sides  of 
every  fifth  pole. 

Lastly   conies  the   line  gang,   numbering   perhaps   fifteen 
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FIG.    5 STANDARD   SINGLE-CIRCUIT   33,000-VOLT  TRANSMISSION 

LINE 

and  made  up  of  skilled  linemen,  groundmen,  helpers,  team- 
sters, etc.  They  fix  the  cross-arms,  run  up  the  wire  and 
finally  complete  the  job.  A  pole  gang  can  set  1.5  miles  of 
poles  per  day,  and  one  line  gang  has  run  in  as  much  as  4 
miles  of  wire  in  a  record  day's  performance.  For  making- 
splices  on  the  Central  Illinois  lines  both  wrapped  and  sleeve 
joints  are  used,  although  the  latter  are  regarded  as  prefer- 
able. 

Two-Circuit   Construction   for   Town    Entries 

The  type  A  construction  of  the  Central  Illinois  company 
provides  for  two  circuits  instead  of  one  as  in  the  case  of 
the  "B"  type.  Ten-foot  and  7-ft.  cross-arms  are  used,  and 
6-ft.  bayonets  are  substituted  for  the  shorter  lengths  which 
carry  the  ground  wire  in  the  case  of  the  single-circuit  con- 
struction. In  general  requirements,  however,  the  stand- 
ards of  the  two  forms  of  construction  are  similar.  Of  the 
double-circuit  pole  lines  only  a  few  miles  have  been  erected, 
chiefly  in  approaches  to  town  substations  or  plants  where 
it  is  desirable  to  minimize  pole  settings  in  the  struts.  Wher- 
ever possible,  also,  such  lines  pass  through  the  outskirts  of 
the  towns  they  reach. 

In  ordinary  cross-country  construction  there  is  little  use 
for  the  two-circuit  lines,  since  the  company's  wise  policy, 
whenever  a  second  transmission  circuit  becomes  necessary, 
has  invariably  been  to  build  the  second  line  around  by  an- 
other route,  thus  securing  a  valuable  safety  factor  in  the 
duplicate  supply  of  energy  to  the  community  from  two 
different   sources. 

As  the  map  shows,  it  is  the  aim  to  develop  the  present 
transmission  system  into  such  a  network,  so  that  practically 
any  point  can  be  fed  from  a  second  direction  in  case  acci- 
dent or  breakdown  invalidates  one  source  of  supply.  As 
the  construction  of  branch  transmissions  progresses  it  will 
be  possible  to  close  up  many  such  loops  by  building  con- 
necting tie  lines  between  the  outlving  termini. 


Standard  Indoor  Substations  for  Larger  Towns 

For  housing  the  transformer  equipment  used  to  step  down 
the  33,000-volt  line  potential  to  the  local  2300-volt  distri- 
bution pressure,  several  types  of  standard  substation  de- 
signs have  been  formulated,  toward  which  all  new  con- 
struction is  being  conformed.  For  comparatively  large 
communities  there  is  the  900-kw  type  of  substation  shown 
in  Fig.  13,  designed  to  contain  three  transformer  units  of 
100-kw  to  300-kw  rating.  A  similar  but  smaller  indoor 
substation  building  is  provided  for  transformers  of  50-kw 
to  100-kw  rating.  For  units  of  50-kw  rating  and  smaller 
outdoor  steel-tower  mountings  are  employed. 

The  larger  indoor  type  of  substation,  as  shown,  calls  for 
a  brick  building  23  ft.  x  31  ft.  with  concrete  roof  supported 
on  steel  I-beams  17  ft.  above  the  floor.  Vertical-type  entry 
insulators  are  employed  to  admit  the  33,000-volt  line  con- 
ductors, which  pass  directly  to  the  horn-gaps  and  alumi- 
num-cell lightning  arresters  at  one  end  of  the  building.  A 
right-angle  tap  leads  through  the  choke  coils  to  the  trans- 
former primary  buses  which  are  ranged  along  one  side  of 
the  room.  On  the  other  side  space  is  provided  for  the  con- 
stant-current transformers  or  rectifier  sets  for  the  local 
arc-lighting  service.  Opposite  the  lightning-arrester  units 
may  be  installed  feeder  regulators.  All  high-tension  bus 
construction  is  of  copper  tubing  supported  on  pin-type 
insulators  carried  on  pipe-frames.  For  the  high-tension 
circuits  automatic  33.000-volt  oil  switches  are  employed. 
The  2300-volt  automatic  switches  on  the  secondary  side  are 
arranged  with  series  trip  coils. 

With  slight  modifications  the  smaller  indoor  substations 
are  generally  similar  to  the  buildings  just  described. 

Outdoor  Type  of  Substation  for  Small  Communities 

Particular  interest  attaches  to  the  outdoor  substations 
which  are  being  installed  in  many  of  the  small  communi- 
ties of  the  system  whose  load  does  not  justify  the  erection 
of   a    regular   substation   building.      Nearly   thirty  of  these 
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FIG.    6 STANDARD    SINGLE-CIRCUIT    CONSTRUCTION 

structures  are  either  now  in  place  or  in  process  of  erection 
at  various  points  on  the  system.  They  are  designed  to 
house  transformers  having  ratings  up  to  50  kw. 

As  the  sketches  show7,  the  substation  structures  are  essen- 
tially square  skeleton  towers  24  ft.  high,  formed  of  four 
3-in.  by  3-in.  by  0.3175-in.  steel  angles  braced  with  cross- 
pieces  and  diagonals.    At  a  point  midway  of  the  height,  and 
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approximately   13   ft.  above  the  ground   level,  is  an   11-11. 
by  6-ft.   platform    for  supporting  throe  self- 

cooling  transforms     oi  an     1    ting  up  to  50  kw. 

At  the  top  of  the  structun  ,  26  ft  the  ground,  arc 

mounted  the  horn  gaps   for  ;  1 
the  choke  coils  in  the  enl  ry   lirii     leading 
transformers.      Inserted   in  the   lines   are   verj    Iig4fl 
designed  to  be  blow  n  al  a   Ee  ■.■■.    >  tnperes. 

As  first  erected  the  tran  former  equipment  in  these  out- 
door substations  has  been  exposed  to  the  weather,  but  the 
upper    sections    an     latei  inclosed    by    conn 

sheeting. 

\n  8-ft.  by  8-fl    nil ed-concreti      lab    vith    founda 

tiuns  extending  1  ft.  6  in,  into  thi   ground  forms  the  base  <>i 
the  steel    trui  ture,  w  hose  coi  nei  0  ted  to  splic- 

ing legs  previously  embedded  by  template  in  the  con 
"I   the  foundation.     Tin    top  in.  '>r  more 

abovi  the  ground  and  E01  01  of  the  inclosed  switch 

house,  which  in  some  of  thesi     ubstatio upii     thi 

bet w leu  the   Eoui   tower  legs.     Room  is  hi  ed  for 

the  switch  panels  and  oil  switches  controlling  thi 
t ri l)ii t i< hi  service,  besides  affording  .1  place  to  install  a  con- 
stant-current   regulating    transforms    H    required    for   the 
town  street-lighting  sei 

For   primarj    distribution  2300-volt,  threi  ircuits 

have    been    adopted    as    standat 'I-      F01 
ondai  ies  the    1  [0-220-volt,  thri  ent    is  em- 

ployed,   with   all   secondarii      thoroughlj    grounded    it    the 
transformers 

Drainage    Pumping    \-    \    '  entral-Station    Load 

In  the  valleys  of  the  Illinois  and  Mississippi  Rivers 
is  .in  area  of  250,000  acres  of  rich  and  valuable  farm  land 

\\ hicl acci unit  of  its  depression  bi 

levels  of  the  streams  during  pan  or  all  of  the  year  must  be 

drained  by  1 iping.     Of  the  total  available  area     1 

acres  have  already  been   reclaimed  by  the  installation  of 
pumping  plants,  most  of  which  have  heretofore  been  steam- 


Notlesi  than  10  . 


. 


PIG  DOUDL1     m;  \i     rWO-CIRi 

'limn.     In   the   electrification  <>i  these  drainage  outl 
statt  has  already  been  made,  however,  bj  putting 
under  electrified  operation  .it  the  present  time,  while  .■ 
acres  additional  ,nc  now   contracted   for  to  be  drained  by 
electric  pumping  as  soon  as  the  equipment  can  be  installed. 
rests  have  shown  the  average  consumption  of  such  mo- 
tor-driven drainage  plant-  to  be  about  23  kw  hr.  pet 


per  year  al  ubined  pump  and  motor  efficiency  of  50  per 

cent.      I  hi    tol  caring 

the  twelve  months  rainfall,  and 

tin-  disi  hai  2  ft. 

It  the  drainage  of  the  entire    llli 

•    the  maximum  demand 

of  the  pumping 


total   consumption    would    run   about    58.0 

From  '■  ■  to  75  per  cent  of  the  total  year's  pump 

now   ordinarily  require. 1  to  be  done  during  the  three  mouths 
from   March    15  to  June    15.  while  over  the  rest   of  thi 

there  i-  about   evenly  distributed  the  rcmainii 

per  cent  of  tin    consumption.      From  this  it  will  he  seen  that 

the  drainage  I". id  offers  a  most  desirable  load-factor,  both 
with  respi  1   diminishing  need  ,.t  1  ghting 

after    March    1;   and   also  00    account   of   t' 
tiou    of    the    enl    mines    during    tin 

valuable   element    of    diversity    between   the    pumping 
mining  loads  thus  enables  practically   tin  n  and 

system  equipment  I   then 

the  other  application,  reducing  investment 
the  s\  stem  load   factor. 
Most  of  the  dra 

ire  carried  on  bj    fai 
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count  of  the  high  operating  efficiency  of  the  electric  equip- 
ment, even  in  the  smaller  sizes,  it  is  also  practicable  to  divide 
the  station  pumping  apparatus  into  three  units,  improving 
the  flexibility  of  operation  and  more  accurately  adjusting 
the  pump  capacity  to  the  amount  of  work  to  be  done  dur- 
ing minimum  periods. 

Electric  pumping  plants  occupy  hardly  half  the  space  re- 


abilities  of  management  and  superintendence,  at  the  same 
time  guaranteeing  them  dependable  drainage  service  at  a 
fixed  cost  over  a  number  of  years.  Motor-driven  pumping 
stations  can  be  advantageously  located  at  the  best  topo- 
graphical position,  without  regard  to  conditions  of  access- 
ibility for  fuel  supply,  etc. 

The  average  initial  cost  of  installing  a  system  of  electric 


FIG.   9 — STANDARD   DOUBLE-CIRCUIT   33,000-VOLT    LINE 

quired  by  steam  stations.  They  may  be  started  without  de- 
lay and  operated  without  the  presence  of  an  attendant  or 
skilled  engineer.  Additional  motor  equipment  can  be  added 
on  short  notice  if  the  drainage  needs  of  the  district  require 
it.      Furthermore, 


Stranded  Hard-Prawn  Copper  Cables 
No  Splices  In  these  Spans 


the  electric  pump- 
ing station  is  sub- 
ject to  small  de- 
preciation and 
need  for  repairs, 
and  besides  lubri- 
cating oil  no  sup- 
plies or  fuel  have 
to  be  delivered 
to  or  stored  at 
the  plant.  Fire 
risks  are,  of 
course,  reduced 
by  the  elimina- 
tion of  furnaces 
and  boilers.  High 
pump  efficiencies 
are  also  attained 
by  reason  of  the 
higher  motor  and 
pump  speeds 
available  with 
electric  drive 
Steam  pumping 
plants  often  re- 
quire as  many  as  seven  attendants  when  operated  twenty- 
four  hours  a  day,  while  one  man  can  perform  all  neces- 
sary work  about  the  largest  electric  drainage  station. 

During  the  minimum  pumping  seasons  the  control  of  the 
pumps  can  be  made  entirely  automatic  by  means  of  float- 
operated  switches.  From  the  owners  of  the  pumping  sta- 
tion central-station  drive  removes  all  the  cares  and  respon- 
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FIG.    II STANDARD   DOUBLE-CIRCUIT    CONSTRUCTION 

drainage  is  $2.22  to  $2.41  per  acre  served,  which  is  to  be 
compared  with  $3.71  per  acre  for  steam  pumping  plants. 
Items  of  labor  and  supplies  in  an  electric  plant  will  not 
exceed  16  per  cent  of  the  total  cost  of  operation.    Since  the 

total  cost  of 
pumping  in  well- 
designed  steam 
plants  is  $1.25  per 
acre  per  year,  it 
can  be  shown 
that,  besides  all 
the  other  advan- 
tages of  electric 
pumping,  such  an 
electric  pumping 
plant  will  save 
money  by  buying 
energy  at  4  cents 
or  less  per  kw-hr. 
The  Central  Illi- 
nois company 
furnishes  pump- 
ing service  on  a 
sliding  energy 
scale  with  the 
quantity  steps 
based  on  the  acre- 
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FIG.      10 STRAIGHT-LINE     RAILWAY     CR0SSIN 


Within  25  miles 
of  the  Central 
Illinois  Public  Service  Company's  future  generating  sta- 
tions at  Kincaid  and  South  Herrin  are  located  practically 
all  of  the  principal  mines  of  Illinois'  two  great  coal  fields, 
one  in  the  central  section  and  the  other  at  the  southern 
extremity  of  the  State.  Besides  the  200  mines  now  being 
operated  within  the  25-mile  radius  referred  to,  a  number  of 
new  pits  are  being  opened  up. 


May  31.  [913 


ELECTRICAL     WORLD 


Six  of  these  mines  are  now  being  equipped  for  electric 
operation,  the  initial  block  of  power  thus  contracted  for 
aggregal'nS  S500  1'P-  Records  of  electrified  operation  of 
mines  in  these  fields  have  shown  that  about  1.6  kw-hr.  are 
required  for  each  ton  of  coal  mined  under  such  conditions. 


on  throughout  the  twenty-four  hours.  The  fortunate  time- 
liness of  this  interruption  to  the  mining  load  renders  avail- 
;rse,  an  equivalent  rating  of  generating  plant 
equipment  to  serve  the  evening  lighting  peak  which  follows 
shortly  thereafter.     In  this  way  the  mining  load  becomes 


-STEEL    SUPPORT    AND    FOUNDATION    FOR 
rRANSFORMERS 
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Since   in   the   Illinois   fields  alone  some   50,000,000   tons  are 
produced  each  year,  the  reader  will  be  able  to  form  some 
estimate  of  the  possible  future  demand  for  electricity. 
The  average  Illinois  mine  runs  eight  hours  per  'lav  dur- 


i   factor  in  contributing  to  the  diversity  of  the  system. 
One  large  mine  in  the  central  Illinois  field  has  con'- 
to  purchase  1500  kw  of  energy  from  the  transmission  com- 
pany.    In  this  mine  substation  th<  • 
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ing  -Mo  10  225  days  ni  ill.    year.     Beginning  their  work  at 
7:30  a.  in.,  the  miners  "kn  ibout  4  p.  m.,  with  the 

consequence  that   all  mi  ^  machinery   is  there 

after  shut  down  except  various  idle  loads  averaging  per- 

lia]>s  40  kw  per  mine.      This  reduced  demand  then  continues 


1000-kw  iv. 

•  ■ 
hoistir.  ...  en. 

ergy   I  ft.   pit   in   the  event  of 

momentary  interruption  to  tl:  ply,   and   running 
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idle,  it  will  operate  for  an  hour  and  a  quarter  before  coming 
to  icst.  The  hoisting  equipment  will  have  a  production  of 
nearly  1000  tons  of  coal  per  hour  during  the  working  day. 

Besides  the  work  of  hoisting,  electricity  is  used  in  the 
mines  of  this  field  for  operating  coal-cutting  machines, 
haulage  locomotives,  pumps,  etc.,  and  for  lighting. 

To    promote   the    industrial    growth    of   the    communities 


FIG.    15 DRAINAGE    PUMPING    STATION    AT    HAVANA,    ILL. 

which  it  serves,  the  Central  Illinois  Public  Service  Company 
has  established  an  industrial  bureau  which  keeps  in  touch 
with  the  needs  of  manufacturers  desiring  to  locate  factories 
in  its  general  vicinity.  With  the  co-operation  of  local  civic 
organizations,  the  advantages  of  the  various  towns  sup- 
plied with  central-station  energy  from  the  unified  system 
are  pointed  out,  and  the  "prospect"  is  encouraged  to  build 
in  one  of  these  communities. 

To  act  as  director  of  its  industrial  bureau,  the  company 
plans  to  secure  the  services  of  a  man  of  ability  and  diplo- 
matic approach,  who  will  be  able  to  meet  manufacturers 
and  men  of  affairs  on  a  common  footing,  present  his  argu- 
ments with  conviction  and  effect,  and  "swing"  the  con- 
templated factory  location  for  a  home  town.  In  accom- 
plishing such  valuable  promotion  work,  the  management 
feels  that  it  will  be  acquiring  valuable  prospects  for  its  own 
lines,  as  well  as  contributing  to  the  prosperity  and  welfare 
of  its  friends  and  fellow-citizens. 

Up  to  the  present  time  the  company  has  done  little  direct 
advertising  of  its  service,  since  its  lines  are  new  in  most 
of  the  communities  reached  and  it  has  yet  to  complete  much 
of  its  generating  and  distribution  arrangements  before 
being  in  a  position  to  promote  local  campaigns  for  new 
business.  It  has,  however,  begun  using  advertising  matter 
on  the  backs  of  its  monthly  statements,  encouraging  the  use 
of  electrical  devices,  irons,  fans,  etc.  In  most  of  its  local 
offices  it  also  maintains  window  displays  and  showroom 
exhibits  of  appliances,  etc.  Moving-picture  films  loaned  bv 
the  large  electrical  manufacturers  have  also  been  used  with 
effect  to  advertise  the  conveniences  and  comforts  of  elec- 
tricity in  the  household.  Every  little  community  lighted  by 
the  company's  service  has  its  moving-picture  theater,  and 
this  method  of  reaching  the  local  citizenship  with  films  and 
slides  has  proved  to  be  one  of  the  best  methods  of  publicity 
under  such  conditions. 

Commercial  Sales  Work   and  Instruction 

As  already  mentioned  in  the  account  of  company  organi- 
zation, the  manager  of  the  commercial  department  at  Mat- 
toon  details  members  of  his  staff  to  aid  local  district 
superintendents.  Although  these  local  salesmen  become 
part  of  the  district-office  staff  and  report  to  the  district 
executive,  they  still  remain  under  the  control  of  the  sales 
manager.     In  his  office  at  headquarters  the  latter  has  spe- 


cialists in  the  subjects  of  motor  applications,  lighting,  ice- 
making,  heating,  gas  service,  coal  mining,  drainage,  pump- 
ing,  etc.,  whose  services  are  available  to  aid  local  salesmen 
in  handling  situations  calling  for  special  knowledge. 

The  company's  sales  staff  is  recruited  from  various 
sources,  only  experienced  men,  however,  being  employed. 
The  principle  of  civil  service  advancement  obtains  through- 
out the  company's  organization,  the  plan  being  to  reward 
wherever  possible  continued  faithful  service  with  promotion 
at  the  first  opportunity. 

The  Central  Illinois  Public  Service  Company  is  one  of 
a  number  of  properties  interested  in  the  Central  Station 
Institute  recently  organized  in  Chicago  with  Mr.  E.  W. 
Lloyd,  general  contract  agent  of  the  Commonwealth  Edison 
Company,  as  president.  The  purpose  of  this  institute  is 
the  training  of  men  for  central-station  sales  work  by  both 
classroom  instruction  and  field  work.  Its  course  is  of 
eleven  months'  duration,  so  divided  that  one  month  is  de- 
voted to  each  branch  of  the  subject.  Students  can  thus 
enter  on  the  first  of  any  month,  completing  the  curriculum 
eleven  months  later.  Following  are  the  general  subjects 
treated:  Salesmanship;  rates  for  service;  electricity  in 
residences,  theaters  and  on  the  farm ;  electric  motor-drive 
and  factory  lighting;  electric  signs  and  decorative  lighting; 
lamps;  construction;  electricity  for  stores;  accounting  and 
metering;  generation  and  distribution;  isolated  plants. 
Class  instruction  occupies  half  of  each  day,  the  rest  of  the 
time  being  given  over  to  practical  experience  in  outside 
work  in  charge  of  department  specialists.  The  tuition  fees 
are  $50  for  each  of  the  two  terms  of  the  complete  course, 
but  the  companies  to  which  the  students  are  assigned  pay 
these  men  a  fair  rate  of  compensation  for  their  services 
during  the  period  of  practical  field  instruction. 

While  as  yet  no  graduates  of  the  recently  organized 
Central  Station  Institute  have  become  available,  the  Central 
Illinois  Public  Service  Company  and  the  central-station  or- 
ganizations interested  in  the  Institute's  work  are  counting 
on  getting  much  valuable  recruit  material  from  this  source. 

An  Appliance  Exhibit  on  Wheels 

The  properties  of  the  Central  Illinois  company  will  prob- 
ably  he  the  first  to  make  use  of  the  traveling  central-station 


FIG.     lb 75-HP     MOTOR     BELT-CONNECTED    TO    PUMP     IX     LACY 

DRAINAGE    DISTRICT 

exhibit  carried  in  a  special  railroad  car  which  has  just  been 
constructed  for  the  Middle  West  Utilities  Company,  of 
which  the  Central  Illinois  company  is  a  subsidiary.  In  its 
exterior  design  this  exhibit  car  somewhat  resembles  a 
standard  baggage  coach  although  its  interior  is  made  at- 
tractive with  a  complete  exhibit  of  electric  lamps,  fans,  ap- 
pliances, heating  and  cooking  devices,  etc.,  for  demonstrat- 
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ing  th in- 11 al    tation  service.     Its  width, 

9  ft.,  permit  licture  shows  to  be  given  in  connec- 

tion with  lectures  at  the  towns  where  the  car  is  displayed. 
Oni    end   oi   the  interim  a  business  office. 

i" '  tion  to  operate  thi    1  lectrical  devices  will,  of  course, 

be  taken  from  the  lines  of  tin;  local  company  where  the  car 
is  on  exhibit.  I  he  car  is  without  motors  and  will  be  at- 
tached  I !ai    railroad  train     for  moving  it  from  one 

community  to  another. 

I  I'M     1      ..hi     G    ami    Sale    ok    APPLIANCES 

Wherever  possible  the  bu  in<  of  selling  electrical  sup- 
plies and  wiring  houses  is  left  in  the  hands  of  the  local 
dealei  and  contractors,  although  if  good  service  is  not 
forthcoming  from  these    ourci  If  pre- 

pare to  do  the  work  for  its  customers  in  accordance  with  a 
fixed  schedule  of  unit  cosl       With  the  aid  of  this  tabulation 

in SE-WIRING   COSTS 


Main  out $0.75 

Drop  cord 

Mm  ,h    Bwitches    

I    

I'""  I '  I    '     I 

nap     witi  bei 

'"'uses 

(  enter   null'  ts  

tch 

.  11 .    .I'Mit 1    la   ips,    eai 

.1  price  can  l»-  quickly     el  ob  so  that  the  customei 

may   know   in  advance  what   the  cost  of  the  \\urk   will  be. 
The  contractors  are  also  encouraged  to  make  use  of 
same  unit  schedule,  rendering  tin  cost  of  house  wiring  uni- 
form throughout  thi  vhethei  done  by  th<   company 
or  local  contractors. 

Care  is  taken,  htiwever,  to  preserve  all  possible  cordial 
relations  with  the  local  electrical  trade,  and  thi  trade  re- 
everj  advantage  in  promoting  its  business  of  sell- 
ing  fixtures,  supplies,  etc.,  and  wiring  buildings.  The  com- 
pany dm  in ,1  .inn  to  sell  fixtures  itself,  although  it  will  fur- 
nish them   fur  the  com  enii 

reason   satisfaction  cannot   be  obtained   through  the  local 
dealer. 


FIG.    17 — 5-lir    PRIMING-PUMP  75"HP    1>K  \  : 

HP    MOTOR 

In  many  of  the  towns  served  by  the  Central  Illinoi 
tern  there  is  no  electrical  inspection.  In  these  places  the 
company  maintains  its  own  inspection  service,  which  must 
approve  all  construct  ion  as  fulfilling  the  requirement 
safet}  befon  connection  will  be  made  from  the  central- 
station  lines.  rhis  inspection  service  1-.  .1  part  of  the  work 
ot  the  line  construction  department. 


In    ■  etne 

:e  to 

handle,  the  next  in  order  being  electric  fan?  and  to 

A  nun;  l.ough 

the  company  ;e  be- 

-  cents  net  per  kw-hr.,  which 

t  the 


1  [G.   18 — USE  OF  Kl 

maximum.     Standard  6-lb.  electric  irons  are  offered  for  sale 
at  $3  to  encourage  th.  help  in  building  up  the 

day   lot 

l\  M^   FOR    I. loll  i  1  ' 

W  hi  ri  introducing  a  uniform 

rate   tor  electric  lighting  service,  although  the  use  of  these 
led  by  the  schedule  in  force  at  the 
time    the    local    plant    was    taken    over.      The    maximura- 
demand  principle  in  fixing  this  standard  light- 

ing   rate    by    which    the    customer    is    charged 
-  1    per   kw-ht 

hours'  1 t   the  maximum,  beyond  which  the  secondary 

element   is  i 

kw-hr.  if  the  monthly  bill  is  settled 
u  ithin  ten  .! 
Lamp  11 :  •  which 

own  lamps.      The  comp 

20  per  cen:  -fila- 

ment lamp-  sold  10  jut  • 

In  most  of  the 
twenty-tour  houi 

With  the  in 

W  hile  thi-  r  burning  h 

lamps  and  tin    .1 

and  "ii  'l.i-  :i  of  the  in.  I 

and  cooking 
raunity  also  furn  - 

blacksmiths' 
pumps,  re  frig 
various 
tions  art 
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by  25  hp  to  40  hp  in  motors,  such  elevators  make  desir- 
able long-hour  day  loads  for  the  central  station,  although 
their  demand  comes  principally  during  the  winter  and 
spring  months. 

Town  water  pumping  is  another  class  of  business  desir- 
able on  account  of  its  long-hour  characteristics.  Where 
standpipes  or  other  forms  of  reservoirs  are  employed  the 
pumping  load  can  be  shut  down  altogether  during  the  peak 
period.  A  number  of  these  town-pumping  plants  are  now 
in  operation  from  the  lines  of  the  company,  the  schedule  of 
charges  followed  for  this  service  being  the  regular  "power" 
rate.  In  eleven  communities  which  it  supplies  the  company 
itself  owns  the  water-works  plants.  Electric  pumping  for 
railroad  water  tanks  is  another  application  of  energy  from 
the  countryside  network  which  is  being  developed  by  the 
transmission  company. 

Manufacture  of  Raw-Water  Ice 
Among  the  local  properties  taken  over  were  a  dozen  or 
more  combination  ice  plants.  The  largest  of  these,  that  at 
Mounds  in  the  extreme  southern  part  of  the  State,  is 
steam-driven  and  has  a  daily  capacity  of  200  tons  of  ice, 
most  of  which  is  shipped  to  surrounding  towns  by  railroad. 
A  small  electric  plant  is  operated  in  connection  with  this 
ice  factory,  which  will  probably  be  continued  on  its  present 
basis. 

Most  of  the  company's  combination  ice-electric  plants  are, 
however,  very  much  smaller,  averaging  only  10  tons  to  15 
tons  daily  capacity,  which  is  usually  ample  for  the  supply  of 
their  local  communities.  These  plants  it  is  proposed  to  shut 
down  in  most  cases,  replacing  the  steam-driven  equipment 
with  motor-operated  ammonia  compressors  manufacturing 
ice  from  raw  water  with  the  aid  of  an  air-agitation  system. 
The  demand  for  ice  occurs  at  a  time  of  year,  of  course, 
when  the  consumption  of  electricity  is  reduced  to  its  mini- 
mum, so  that  ice-making  affords  a  profitable  seasonable 
load  for  the  interconnected  system.  Here  again,  it  is  seen, 
the  element  of  the  diversity-factor  is  on  the  side  of  the 
central  station  so  that  a  minimum  of  equipment  will  be  re- 
quired to  operate  the  summer  ice-making  load.  The  de- 
cision to  use  the  raw-water  system  of  ice  manufacture — 
although  dictated  by  the  lack  of  distilled  water  due  to  the 
shutting  down  of  local  steam  plants — is  based  on  the  suc- 
cessful experience  in  Chicago,  where  several  hundred  tons 


FIG.     19 TYPICAL    COAL-MINE    INSTALLATION 

of  ice  is  being  produced  daily  by  electric  power,  at  an  ex- 
penditure of  45  kw-hr.  to  60  kw-hr.  per  ton  of  ice  manu- 
factured. 

At  the  present  time  the  Central  Illinois  company  has  com- 
bination ice  plants  at  Paris,  Tolono,  Areola,  Charleston, 
St.  Elmo,  Macomb,  Virden,  Carbondale,  Marion,  Harris- 
burg  and  Anna. 


Work  of  the  Safety  Bureau 
The  Middle  West  Utilities  Company,  of  which  the  Cen- 
tral Illinois  Public  Service  Company  is  the  principal  sub- 
sidiary, maintains  at  its  Chicago  headquarters  a  bureau  of 
safety.  In  conjunction  with  the  co-operative  fire  and  lia- 
bility insurance  fund  contributed  to  by  the  several  sub- 
sidiary companies  at  the  rate  at  which  they  formerly  pur- 


FIG.    20 MERCURY-ARC    RECTIFIER    EQUIPMENT    FOR    PARIS 

STREET    LIGHTING 

chased  outside  insurance,  it  is  the  purpose  of  this  safety 
bureau  to  improve  safety  conditions  throughout  the  prop- 
erties and  to  minimize  losses  due  to  fires  and  to  personal 
accidents  sustained  either  by  employees  of  the  company 
or  by  others. 

Bulletins  are  sent  out  at  intervals  discussing  fire  hazards 
and  fire  protection,  methods  of  prevention,  precautions  to  be 
taken,  use  of  fire-fighting  appliances,  etc.  Monthly  reports 
are  required  of  local  men,  detailing  on  a  blank  which  im- 
poses more  than  a  hundred  questions  the  exact  conditions 
prevailing  about  the  properties  which  have  any  bearing  on 
safety.  In  filling  out  such  a  report  the  operator  is  thus 
required  to  make  an  extremely  complete  survey  of  his 
property,  in  this  way  reminding  himself  automatically  of 
conditions  to  be  remedied. 

An  experienced  traveling  inspector  is  also  employed  to 
investigate  local  plant  conditions  and  to  recommend  im- 
provements. In  addition  the  Central  Illinois  Public  Serv- 
ice Company  has  detailed  a  man  at  its  Mattoon  headquar- 
ters in  special  charge  of  the  safety  bureau  work  in  the 
company's  system.  At  the  meetings  of  district  superintend- 
ents held  at  intervals  of  one  to  three  months  addresses  are 
given  on  the  subject  of  safety  and  accident  prevention. 
Similar  talks  are  presented  from  time  to  time  before  the 
local  meetings  of  the  district  men,  who  are  usually  called 
together  once  a  month. 

Among  the  subjects  in  which  marked  improvement  has 
already  been  accomplished  since  the  bureau's  work  was 
started  on  Jan.  20  of  this  year  are  the  provision  of  proper 
fire  hose  and  extinguishers  and  pails  of  sand  and  water, 
the  elimination  of  greasy  rags  from  hazardous  positions, 
correction  of  faulty  wiring  and  improper  conditions  be- 
hind switchboards,  screening  of  transformers  and  high- 
tension  apparatus,  greater  cleanliness,  etc. 

Mr.  Marshall  E.  Sampsell  is  president  of  the  Central  Illi- 
nois Public  Service  Company,  and  Mr.  F.  S.  Peabody,  pres- 
ident of  the  Peabody  Coal  Company,  is  vice-president.  Mr. 
R.  B.  Donnelly  is  secretary-treasurer,  Mr.  G.  W.  Hamilton 
is  general  superintendent,  Mr.  A.  J.  Authenrieth  is  chief 
engineer,  and  Mr.  J.  Paul  Clayton  is  manager  of  the  con- 
tract department.  Messrs.  Sargent  &  Lundy,  Chicago,  have 
acted  as  consulting  engineers  for  the  company  in  its  con- 
struction work  on  plants  and  lines. 
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The   World's   Largest  Water-Power  Plant 


Inauguration  of  first  half  of  ."iUO.OOO-hp  develop- 
ment of  the  Mississippi  River  Power  (  ompany 
at  Keokuk     ll(),()0()-volt  transmission  to  St.   Louis 


E\  ELOPING  p   from  tin-  Mis- 

sissippi at  Keokuk,  fa.— where  the 
mighty  1  iver's  flow  1  ■  1  eeds  bj  50  per 
cent  tin  wati  1  pass ing  1  1 
— the  initial  section  "I  tin  world's  larg- 
est  water  power  plan)  is  now  practically 
1  ompleted,  anil  by  Julj  1  it  will  be  trans- 
mitting   I 

St.    I  "iii     1  1 1   mill     .:'.'. aj .      1  'i  utilize 
the   normal   32-ft.   head   of   tin-   old 
Moim  •  Rapid  .  now  flooded  by  ti" 
dam,    fifteen    waterwheel    units    rated     tl     [0,001     hp 
compose  the  present  installation,  although  tin-  m 
crete  substructure    for  tin-  second    1  1   is  in 

|i!;m  await  ing  the  extension  oi  the  pi. mi  inn-   full  caj 
300,000  hp. 

Besides  the  huge  powei   house,  900  fl  133  ft. 

wide,  ami  tin-  great  'lam  which,  50  it.  high,  stretches  for  a 
distance  of  nearly  a  mile  between  thi  Illinois  ami  Iowa 
hores,  the  present  great  project  has  included  Eot  the  bene- 
fit of  river  navigation  tin-  creation  "I  a  lake  65  sq.  miles  in 
area,  in  place  of  the  former  tedious  rapids  ami  cana 
navigation  lock  400  ft.  by  110  ft.  with  a  40-ft,  hit— as  wide 
ami  high  as  those  at  Panama;  a  dr)  dock  150  ft.  by  463  ft., 
mil  .1  1  n  1 1  1  russing  bridge  30  fl  •■■  ide,  1  trried  on  the  piers 
nt  the  'lam  structure. 

No  mere  description  can  give  an  adequati    conception  o( 
the  magnificent  magnitude  involved  in  the  work  at  Keokuk. 

Although   there  are  other   water  |io\vei    plants   whose    future 
extensions    will   bring   them   within   the    range   "t    its   Imrs, 
power   capacity,   these   are   chiefly    high-head    installations 
whose  physical  scale  can  hardlj  be  compared  with  the  huge 
hydraulic   structures   necessary   to  wrest    300,000  lip   from 


the    32-ft.    fall   available    in    tl  The 

Keokuk    dam,    power    bouse,    lock-  ill,    m    fact, 

ne  huge  monolith  of  1  1  tiding  morc 
tban   _•  mil.  s    from   tip  to  tip. 

Hut  the  Keokuk  developmei  in  its 

numerous   features  of  hydraul  iction 

than  foi  Ibis  mar  magnitude, 
indeed,  has  introduced  man)    fresh  detail  difficulties  within 

in  design  pi                 n  fronting  thi  I  he 

lopment   ami   the   relatively  low   potential 

of   the   water-power   availabli  e    in- 

tiircs. 
FeATUR]  '■!  KN  1 

From    the   standpoint    of    American    practice    this 
first    large   pi. mi    to  emploj  irectly 

connect', 1  t,.  single-runner  turbines.  The  spiral  turbine 
chambers  are  also  unique  in  being  east  directly  in  the 
monolithic  ■  'he  substructure,  without  the  usual 

steel  lii  1  he  method  of  turbine 

sitting  u,i -anl'  unusual  to  withstand  the  tremei 

H'h  have  to  be  supported,   foi 
LUlic  unit   weighs    1 
nator  it 

\gain,  Mich,  for  instance,  on  which  ■ 

•  mrgy     is     required     by     the     main     units     that 
found     desirable     to     generate     this     <■  alter- 

nating     current     by     auxiliary      2000-hp     waterwheel 
In     such     form     it     can     then     be     distributed     to     the 
arious  individual  motor-drivi 

power-house    gallery,    each    o| 
its  own   prime  unit.     The  main  alti  then   regu- 

late,I  b)   .i,l nisting  the  fields  of  their  individual  ■ 
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this  way  eliminating  large  field  rheostats  and  energy  losses. 
Practically  all  switches  are  of  the  non-automatic  type,  the 
theory  having  been  to  "pull  through"  on  lesser  faults  where 
possible,  without  indiscriminate  opening  of  circuits  and 
interruption  of  service.  Cool,  considerate  thinking  of  at- 
tendants must  be  depended  upon  in  the  final  analysis,  and 
the    plant    layout    is    designed    to    encourage    this    faculty. 


FIG.    2 SPILLWAY,    DAM    AND    POWER    HOUSE 

While  the  reactance  of  the  generators  and  transformers  is 
quite  high  enough  to  protect  individual  units,  an  interesting 
use  is  made  of  special  reactor  coils  in  the  section  tie  links 
to  break  up  the  generator  bus  into  28,800-kw  sections  in 
case  of  heavy  discharge  to  a  fault. 

In  modern  hydraulic  and  electrical  construction  the  Keo- 
kuk plant  marks  perhaps  "the  last  word"  of  completeness 
and  excellence,  in  details  as  weh  as  essentials.  Only  ''the 
best"  seems  to  have  satisfied  the  builders,  and  the  result  is 
shown  in  a  monumental  installation,  altogether  worthy  of 
the  great  "Father  of  Waters"  whose  turbid  tide  it  stems. 
Nearly  $25,000,000  has  been  invested  in  realizing  the  dream 
of  half  a  century — "electric  power  from  the  Mississippi" — 
and  to-day  the  great  plant  with  its  graceful  dam  and  im- 
posing power  house  forms  an  inspiring  picture  against  the 
broad  reaches  of  the  river. 

Construction  work  on  the  Keokuk  development  was 
started  in  earnest  three  years  ago,  although  for  forty  years 


FIG.   3 SUBSTRUCTURE    F( 


EXTENSION.    LOCK    AND   DRYIIOCK 


previous  thereto  various  projected  plans  for  a  water-power 
dam  and  plant  had  been  a  topic  of  local  interest 

Even  Nature  herself  had  favored  the  purposes  of  the 
future  hydraulic  constructors  by  a  geological  caprice  a 
quarter  of  a  million  years  ago.  Recession  of  the  glaciers 
about  that  time  left  masses  of  drift  and  debris  which 
choked  off  the  former  wide  valley  of  the  Mississippi  lying 


t"  the  west  of  its  present  channel,  so  that  the  river,  forced 
to  cut  a  new  course,  formed  the  relatively  narrow  valley 
in  which  it  now  flows  at  this  point.  Instead,  therefore,  of 
a  valley  5  to  10  miles  wide  as  elsewhere  along  its  course, 
the  distance  between  the  Iowa  and  Illinois  bluffs  at  Keokuk 
is  little  more  than  a  mile.  Consequently  considerable  sav- 
ings have  resulted  in  both  construction  and  flowage  costs. 
The  4649-ft.  dam,  the  most  conspicuous  of  the  hydraulic 
structures  about  the  development,  is  a  huge  concrete  mono- 
lith, 4278  ft.  in  length,  not  including  the  east  and  west 
abutments,  which  measure  290  ft.  and  81  ft.  respectively. 
It  is  made  up  of  119  arched  spans,  each  having  6- ft.  piers 
and  30-ft.  openings.  Each  opening  contains  a  concrete 
spillway  section,  on  top  of  which  is  set  an  11-ft.  by  32- ft. 
sliding  steel  gate  for  controlling  the  discharge  volume 
through  that  section.  These  gates  will  be  handled  by  elec- 
tric cranes  traveling  on  the  top  of  the  viaduct.  The  dam 
structure  is  52  ft.  high,  29  ft.  wide  at  the  top  and  42  ft.  at 
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FIG.    4 CENTER   SECTION    OF    MAIN    TURBINE 

the  bottom.     Its  base  is  seated  on,  and  keyed  for  a  depth 
of  5  ft.  into,  the  river  bedrock,  blue  limestone. 

The  dam  is  of  the  gravity-section  type,  resisting  the 
pressure  of  the  water  by  its  own  weight.  The  up-stream 
side  of  the  spillway  sections  is  vertical,  the  down-stream 
side  being  rounded  into  an  ogee  curve,  discharging  the  flow 
quietly  into  the  river  below.  The  sliding  steel  gates  have 
their  edges  milled  to  make  a  water-tight  joint  with  the  iron 
sill  plates  against  which  they  fit.  Approach  piers  are  now 
being  erected,  to  join  the  dam  viaduct  with  shore  roadways, 
so  that  the  dam  will  serve  the  local  community  as  a  splen- 
did river  crossing  and  railroad  bridge. 

Extending  in  a  gentle  curve  from  the  upstream  corner 
of  the  power  house  to  the  Iowa  shore  is  the  concrete  ice 
fender  which  will  guard  the  plant  forebay.  Of  its  total 
length,  2625  ft.,  2325  ft.  is  made  up  of  concrete  construc- 
tion carried  on  10-ft.  piers,  while  the  remaining  300  ft.  will 
be  formed  by  a  floating  boom  of  timbers.  The  concrete 
section  comprises  twenty-nine  60-ft.  spans,  the  top  of  the 
.  structure  rising  5  ft.  above  high  water  while  the  openings 
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an     ni 1  ;ed  1  El    belo      hi   low-water  level.    The  fender 

is  8  ft.  wide  at  the  top  and  [6  ft.  arms-,  at  the  h 

Incidental  to  the  raising  o1  river 

bo  i   i  he  dam,  ii  ha  -  bi  en  ni  e  on  a  higher 

gradi    a   numbei    ol    miles   of  the  I  hicago,    Burlington  & 

Quinc)    Railroad   track   which     kirt     thi     Iowa   bluff.     A 

ill  11  in  ft.  long  ha    al  0  been  built,  varying  in  height 

from    1      it.   to   73   ft.,  to   serve   as   a   retaining   wall    fur   the 

new  Ij   graded  track. 

Retaining  walls,  lock,  power-house  substructure  and  dam 

tied  togethi  1  a    a    ingle  mi  molith  of 

length,  10,560  ft.,  or  2  mill    .  mei I  from  end  to  end,  is 

belii  fed  to  make  it  the  longest  monolith  of  its  kind. 

For  the  entire  construction   al   the   Keokuk   di 
ii      including  the  dam,  power  hou  1 

about  650,000  cu.  yd.  of  conci  equired,  including 

I    0   barrels  of  cement   and  300,000  cu.   yd 


1 10000  V-  Air  Brake  Swiich . 
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FIG.    5 — CROSS  SECTIO  VTI0N 

I  Ih  standard  mixtures  employed  ranged  from  1:3  5  to 
1:3  6,  the  richer  being  used  in  special  locations. 

Navigation   Lock   vnd  Drydock 

In  connection   with   its  pow  tent   work   pro 

the  Mississippi  River  Powei  I  ompanj  has  constructed  and 
will  deed  to  the  United  States  government   free  of  all 

.1  400  it.  lock,   iin  11    wide  and  having  an  extreme  lift  of 

40    ft.        The    upper    gates,    which    are    in    duplicate,    at 

the  hollow  floating  type,  operated  b)  compressed  air.  1'lie 
lower  miter  gate  lias  twin  leai  it    b)  67  ft,  and 

weighing  300  tons.  \n  entirely  separate  small  water- 
power  plant  will  also  be  installed  to  furnish  energ)  for 
operating  the  lock. 

Since   the    Keokuk   dam    will    impound    deep    water    tor    a 
distance    of    65    miles    up    the    stream,    river    Steamboats    will 

save   two  hours  ovei    the  tunc   formerly   required   to   run 

at    reduced    speed    through    the    old    DeS    Monies    canal    with 

its  three  locks,  and  thence  on  through  the  shallow  channels 
of  the  upper  river. 


Farallelii  .  i  the  larg- 

est  dry  dock   111    fl  to  the 

nment,     I  his  basin  •••  ill 

location  at  tl  filling 
and  emptying  of  th<                       mt  pumping. 

ik   dam   and 

associated  structures,  and  entirely  exclusr  iluable 


and  dry-docl 
will  in  futun  |uired 

navigation  ikuk   enterpri 

The    monolithic 

now    practically   comph  I 

concrete  superstructure  for  the  initial  fifteen-unit  insl 
tion   ■• 

high,  measun  d  ti 
■ 

■ 
tion  was  earned  25  ft.  below  the  surface  of  the  blue-lime- 
stone bed  of  the  Mississ 
I  rom  the    for< 


through  th. 

tion  >n   the  buil  ir  branch  intake 

tubes    for   1  tch    10, '-hp   tui 

a  Inch 
delivers  watei  to  the  scroll  chambet 

of  the  turl 
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the  guide  vanes,  and  supplies  the  front  section  of  the 
wheel.  By  the  design  of  the  scroll  chamber,  39  ft.  in  diam- 
eter, and  molded  to  follow  the  mathematical  curvature  re- 
quired, the  water  is  impinged  upon  the  turbine  blades  from 
all  sides  with  equal  force  and  velocity. 

The  draft  tubes  leave  the  bucket  wheels  as  circular  dis- 
charge openings  having  a  diameter  of  18  ft.,  but  rapidly  en- 


FIG.    8 ROLLER    BEARING    FOR    MAIN    TURBINE    UNIT 


total  revolving  weight  to  be  carried  is  225  tons.  This  is 
carried  by  a  thrust  bearing  and  by  two  main-shaft  bearings. 
On  the  first  twelve  machines  the  Standard  combination 
roller  and  oil-pressure  bearing  employed  utilizes  oil  at 
225-lb.  pressure,  which  normally  keeps  the  225-ton  load 
lifted  off  the  rollers.  In  case  of  failure  of  the  oil  pres- 
sure, of  course,  the  load  is  transferred  to  the  roller  bear- 
ings. Oil  is  supplied  by  gravity  to  the  upper  bearings, 
being  thence  drained  to  the  reservoir  under  the  lower  bear- 
ings, from  which  it  is  pumped  to  central-supply  tanks. 
Kingsbury  thrust  bearings  are  to  be  used  for  the  remaining 
three  machines.  This  new  type  of  bearing  requires  oil 
circulation  at  only  atmospheric  pressure  and  introduces  a 
low  degree  of  friction. 

The  pivoted  turbine  gates  are  steel  castings  with  hollow- 
forged  steins  which  have  bronze  bearings  in  the  crown  and 
curb  plates  above  and  below  the  gates.  Grease  lubrica- 
tion is  employed,  the  lower  bearings  of  the  gate  stems  being 
fed  through  holes  bored  the  length  of  the  shanks. 

Each  main  runner  carries  twenty  -buckets  and  weighs 
65  tons,  while  the  complete  turbines  weigh  approximately 
1,000,000  lb.,  or  500  tons.  The  runners  made  by  one  manu- 
facturer were  cast  and  delivered  in  a  single  piece,  while 
those  of  the  other  were  built  in  quarters  and  assembled 
at  the  power  house.  The  latter  method  necessitated,  how- 
ever,   the    addition    of    a    steel-cover    plate    and    steel-band 


large  in  section  as  the  tubes  assume  a  horizontal  direction 
to  empty  into  the  tailrace.  At  the  final  point  of  discharge 
the  velocity  is  but  4  ft.  per  second,  or  less  than  3  miles 
per  hour,  assuring  quiet  entry  into  the  tail-pool.  At  the 
top  of  the  draft  tube,  in  the  constricted  cross-section,  how- 
ever, the  water  is  required  to  move  with  a  speed  of  14  ft. 
per  second,  or  9  miles  per  hour.  The  tailrace  openings 
from  the  draft  tubes  measure  22  ft.  8  in.  by  40  ft.  2  in., 
being  made  up  in  section  by  two  semicircles  joined  by 
straight  lines  at  top  and  bottom.  The  lower  edge  of  these 
openings,  as  well  as  the  bottom  of  the  tailrace,  is  25  ft. 
below  the  bed  of  the  river.  The  tailrace  is  excavated  to 
this  depth  for  a  distance  of  half  a  mile  down  stream. 

The   io.ooo-hp  Turbines 

Each  of  the  main  10,000-hp  waterwheel  units  consists 
of  a  single  15-ft.  runner  equipped  with  balanced  guide 
vanes  controlled,  through  exposed  operating  mechanism, 
by  a  governor  on   the   main   generator-room   floor.      Eight 


FIG.    9 RUNNERS    FOR    I0,OO0-HP    WATERWHEELS 

of  the  main  turbine  sets  were  built  by  the  I.  P.  Morris 
Company,  Philadelphia,  Pa.,  the  other  seven,  as  well  as 
the  pair  of  auxiliary  exciter  wheels,  having  been  con- 
structed by  the  Wellman-Seaver-Morgan  Company,  Cleve- 
land, Ohio. 

The  main  turbine  shafts  are  25   in.   in  diameter  and  21 
ft.    long.      With   the    rotary    alternator    field    in    place,   the 


FIG.     10 INDIVIDUAL     MOTOR-GENERATOR     EXCITER     SET 

rings,  increasing  each  of  these  runners'  weight  by  25  tons. 

Conditions  of  high  and  low  water  will  cause  varying 
operating  heads  on  the  Keokuk  plant,  ranging  from  39  ft. 
maximum  to  20  ft.  minimum.  For  the  average  nominal 
head  obtained,  32  ft., 'the  turbines  are  rated  at  10,000  hp. 
At  39  ft.,  however,  each  unit  will  develop  14,000  hp,  and 
at  20  ft.  6000  hp.  This  low-head  condition  was  a  factor 
in  the  selection  of  a  turbine  speed  of  57.7  r.p.m.,  probably 
the  lowest  ever  employed  in  installations  of  this  class. 
At  times  of  low  head  it  becomes  of  the  greatest  importance, 
of  course,  to  get  all  possible  rating  out  of  the  machines  at 
57.7  r.p.m. 

Tests  of  models  of  these  waterwheel  designs,  made  at  the 
Holyoke  flume,  have  indicated  efficiencies  of  88  per  cent 
and  higher,  showing  a  marked  gain  over  the  ordinary 
efficiency  figures  obtained  for  similar  units,  which  range 
from  75  to  80  per  cent.  By  adopting  a  double-runner  de- 
sign the  speed  of  the  shafts  might  have  been  increased  to 
the  advantage  of  the  electrical  equipment,  but  as  such  con- 
struction would  have  rendered  the  controlling  mechanism 
much  less  accessible  for  inspection  and  repairs,  the  single 
runner  type  was  adhered  to. 

Governing   Mechanism    for    io,ooo-hp   Units 
Of  equal   interest  with  the  great  turbines  are  the  gov- 
ernors which  effect  their  speed  control  at  varying  loads. 
These  notable  governing  devices  were  built  by  the  Lombard 
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Governor  Company,  A  tss.,  and  are  of  the  oil- 
pressure  type.  The  go  ernor  proper,  or  actuator,  is 
mounted  on  the  main  generator-room  floi  >  relay 
1  ,  and  regulating  cylinders  are  located  on  the  thrust- 
bearing  gallery  at  a  lower  level.  In  these  tunnel  compart- 
ments arc  also  placed  the  accumulator  and  receiver  tanks 
and  the  tripli  pump  which  furnish  the  oil  pressure  tor 
the  control  cylinders. 
I  he  latter  pumps  ai  1 
in  duplicate,  one  set 
being  driven  from  the 
main  machine  shaft 
through  chain  gear- 
ing, while  the  other 
group  is  operati  d  bj 
a  separate  induction 
motor.  The  motor- 
driven  pump     

trolled   by  a  pressure 
system,     starting     up 
oidy  when  the  oil  sup- 
ply   needs    repleni  ;h 
ing. 

In     t  h  e     actuatoi 
pedestal    on    the   gen- 
rialnr-piom    lloor    an- 
contained    the    speed- 
control    clement    and    anti-raci  winch    manipu- 
late    the    sensitive    valves    operating     the     large    balanced 
relay   valves   and   thus   the   oil  pre;  ure   cylinders   on   the 
floors  below.     On  the   face  ol    thi  pedestal  are 
grouped    gages    showing    the    various    oil    pressures,    the 
speed  of   machine   rotation   and   the   amount  of  gate   open 
ing  at  any   instant.     A   special   handle   provides   also   for 
converting    the    control    of    the    gate 
ordinal )    automata    cylindci       iei  ition   t"   hand   manipu'.a 
tion,   ii   desirable.     Another   valve   then   controls   the   gate 

1 ion,   the   gates  being   capable   of  beig 

lull  open  to  closed  position   independently 

the  unit.     Of  the  four  brass  handwhccls  on  the  actuatoi 

case,  two  govern   the   supply  of  oil   to  the   valves,  while 


I  I — CONCRETE-SLAB    BUS 
C0MPAR1      - 


Outlu  er- House  Arrangement 

The  power-house  superstructure  is  a  rein  forced-concrete 
building  measuring  900   ft.  by    133   ft.   in  plan  and   108  ft. 
i-ingitudinal  wall  divides  it  inl 
irtments,  the  generator  room  and  the  gatehouse,  the 
latter   containing   also    the    high-ten 
'  (penin 

level,  are  the  con- 
nected compartments 
containing  tb- 

\ diary    trans- 

etc. 

died  the  low- 
tension    bus   structure 
il 
the  1 10,- 
h  itches, 
lightning 

'  In     the 
fourth-fi 

'.    of    the 
plant,    where 
it  will  occupy  the  cen- 
ter of  the  future  com- 
pleted    building,     the 
main    controlling    ami    operating    switchboard    is    situated. 

I  In-   fifteen   ma  neral 

Electi 
nators,  having  their  rotating  fields  carried  on  the 

57.7  r.p.ra      rhese  huge  ma- 
ne 3]    it.  5  in.  1:.  .meter.     In  i 
they  extend  11  ft.  ".  the 

iding 
from  ■  '•"  in  an  ill 

In  addition  to  these  main  units  there  is  a  pail 
"auxiliary"   alten 
I 


13 — MOTOR-OPERA  rED       1 1,000- 

VOLT   Oil. 
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the  others  serve  to  alter  tin  speed  of  the  unit  by  adjustment 
of  the  centrifugal  device.  1*110  oi  these  adjustments  is 
purel)  mechanical;  the  other  is  electrical,  its  circuit  wires 
being  extended  also  to  the  main  control  switchboard  on  the 
fourth  floor  so  that  the  operator  there  cm  adjust  the 
governor  setting  and  control  the  speed  of  am  unit  while 
paralleling,  etc 


motoi  ch    the   mam   generators   are 

excited.       i  of   the   same  di- 

rect-conne<  I  it    u;   r  p.m. 

Each                                       '.-current    1  "cd   on   the 

shaft  .  hat  the  au\ 

alternators   can   be  med   units 

In  ..  1        many 
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features  which  would  require  no  special  provision  in  the 
ordinary  plant  become,  as  here,  real  problems  when  con- 
siderable distances  are  involved.'  Thus  the  use  of  alternat- 
ing current  for  distributing  even  the  excitation  energy  re- 
sults in  a  considerable  saving  in  investment  and  operation 
over  the  direct-current  distribution  ordinarily  employed. 
The  exciter  motor-generator  sets  can  also  be  driven  with 
440-volt,  25-cycle  energy  taken  from  the  main  11,000-volt 
bus   through   transformers   provided   for   the   purpose,   thus 


rp 

\ 

■  u 

v  mm 

mm' 

FIG.   14 REACTANCE  COILS  BETWEEN    1  1. 


VOLT  BUS  SECTIONS 


giving  an  alternative  source  of  excitation  energy,  besides 
the  special  auxiliary  alternators.  In  case  of  emergency, 
connection  can  also  be  established  with  one  of  the  duplicate 
320-amp-hr.  storage  batteries  used  for  operating  the  oil 
switches.  Parallel  operation  of  all  the  Tirrill  regulators 
controlling  the  exciter  fields  of  the  various  main  alter- 
nators is  accomplished  with  the  aid  of  series  transformers 
inserted  in  the  machine  leads,  so  that  exchange  currents 
between    units    are    automatically    compensated    for. 

9000-KvA   High-Tension   Transformers 

In  the  gatehouse  section  of  the  building  in  a  separate 
concrete  cell  opposite  each  main  alternator  is  grouped  its 
corresponding  9000-kva,  three-phase  transformer  unit, 
stepping  up  from  the  generator  pressure,  11,000  volts,  to 
the    transmission    potential,    110,000    volts.      These    trans- 


FIG.    15 ONE    OF    THE    9OOO-KVA,    110,000-VOLT    TRANSFORMERS 

formers  have  star-connected  high-tension  secondaries,  four 
insulated  terminals  being  brought  out,  with  the  neutral  lead 
grounded. 

Their  huge  boiler-steel  cases  measure  16  ft.  by  S  ft. 
in  p'an  and  were  shipped  to  Keokuk  in  two  sections,  to  be 
riveted  together  on  the  job.  The  transformers  measure 
over  all  nearly  25  ft.  from  the  Hour  to  the  top  of  the  com- 
pound-filled   porcelain-and-fiber    bushings.      The    units    are 


mounted  on  rollers  and  can  be  run  out  from  their  cells 
under  the  traveling  cranes  of  the  gatehouse  for  removal 
or  dismantling  in  case  repairs  are  necessary.  Each  of 
these  transformers,  complete  with  core  and  oil,  weighs 
123  tons. 

The  efficiency  rating  of  these  9000-kw  transformers  is 
98.5  per  cent,  although  on  account  of  their  great  size  the 
dissipation  of  the  remaining  1.5  per  cent  as  heat  requires 
56  gal.  of  cooling  water  per  minute. 

Pipe  connections  to  the  bottom  of  the  transformer  cases 
permit  filling  or  emptying  the  tanks  while  in  position.  The 
4-in.  supply  line  for  admitting  oil  is  controlled  by  a  gate 
valve  whose  hand-wheel  is  inclosed  in  a  glass-covered  box 
in  the  generator  room.  Similarly,  the  quick-opening  valve 
in  the  6-in.  discharge  line  is  also  extended  through  the  wall 
to  a  hand-lever  which  can  be  easily  reached  in  emergency, 
for  dumping  the  $2,500  oil  contents  of  the  transformer  into 
the  tailrace  if  made  necessary  by  fire  peril. 

There  are  duplicate  pipe  systems  of  circulating  water  for 
cooling  the  transformers,  the  valves  and  visible  discharge 
nozzles  of  each  unit  being  mounted  on"  the  generator-room 
side  of  the  wall  opposite  its  cell  and  under  the  direct  super- 
vision of  the  generator-room  operators. 

While  each  alternator  is  closely  grouped  with  its  9000- 
kva  transformer,  both  in  its  position  and  its  operation,  con- 
nection of  the  two.  as  the  accompanying  diagram  shows, 
is    actually    established    through    means    of    the    duplicate 


FIG.    l6 IOOO-GAL.-PER-MINUTE   PUMP   FOR    TRANSFORMER 

COOLING    WATER 

11.000-volt  buses,  to  which  General  Electric  H-6  motor- 
operated  oil  switches  connect  both  generators  and  trans- 
formers. Four  generators  and  four  transformers  constitute 
a  section,  one  such  section  feeding  each  of  the  two  St.  Louis 
circuits.  Another  unit  is  to  be  ordinarily  devoted  to  the 
local  Keokuk  service,  and  the  remaining  six  will  serve  the 
Fort  Madison  and  Burlington  circuits,  which  are  operated 
at  the  generator  pressure,  11,000  volts. 

Reactances  and  Protective  Features 

The  11,000-volt  bus  is  in  duplicate,  the  '"long  bus"  ex- 
tending solidly  through  the  station  while  the  short  bus  is 
broken  up  into  sections  each  of  which  groups  together  three 
or  four  generators  and  transformers.  These  sections  are 
tied  to  one  another  by  automatic  oil  switches  and  reactances 
which  limit  the  flow  of  current  from  one  section  to  another 
m  case  of  a  fault.  The  reactances,  it  will  be  especially 
noted,  are  not  inserted  in  the  generator  leads  but  are  located 
in  the  tie  links  between  bus  sections  or  groups  of  four 
generators.  The  reactor  units  are  constructed  of  i-in. 
copper  cable  wound  on  wooden  forms  and  are  adjustable 
for  a  reactance  of  4,  6  and  8  per  cent  at  9000  leva. 

Owing  to  the  slow-speed  design  of  the  main  alternator, 
it  has  been  possible  to  include  considerable  reactance  in 
the  windings  of  the  large  machines  themselves  so  that  on 
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horl  circuil  these  units  will  deliver  onl)  Erom  thre<  I 
times  their  normal  full-load  output.  'Jin  transformei 
also  wound  for  5.7  per  cent  reactance. 

While  it  is  evident  that  the  individual  units  are  thus  well 
protected  again  1  the  occurrence  of  heavy  discharges  in 
case  of  short-circuit,  the  six  •  :  ole  giant   1- 

such,  however,  that  tin-  total  short-circuit  0  num 

in  1    ui    iii.   ,    machim  nendous    dai 

It    is   here   thai    thi    bu  ba  r  reacto  ei  vice. 

Through  them  tin    total  current    input    into 
circuit  on  tin-  low-tension  bus  is  limited  to  a  maximum  of 
from   thirty   to    fort)    time     th<     full-load   current    of   one 

;cnct  .'lor   nun,  depending   upon   tin     ; 

on  the  busbar  reactors.     The  total  current  is  indepec 
ui  u  In  ih.  r  the  station  consist  or  tin 

ultimate  thirty  units;  that  is,  only  half  of  the  units  in  the 
ultimate  station  will  be  a  d<  ad  short-circuit  in 

the  low-tension  bus.    The  total  short-circi  it  will 

be  noted,  is  equal  to  that  given  out  a1  in  I  ort-cir- 

euit  by  only  two  turbo  each  equal  in  ratin 

ih..  .    al    I   .1  il.uk. 

In  case  of  a  dead  short  circuit  on  high-tension 

lines  close  to  the  power  station  not  mure  than  two  sections 
mi  each  side  of  tin-  one   shorl  circuited   will 
I  his  result  is  attributable  to  thi    intervention  ol  thi    trans- 
formei   1 1  actance  in  series  « ith  thi 
bar  reactors.    The  total  current  inpul  into   1    l m .it  circuit, 


in.      1  ;■       11    1  1  N    ION     SHAF1    CONNEi 

\Nli     I  RANSFORMER     COM  PARI 

whether  high  tension  or  low  tension,  due  to  the  higl 
erator  reactance  is  practicall)  th(  same  whether  taken  at 
the  instant  ..t  slant  eireiut  or  after  considerabh  tune  delay. 
I  hus  it  is  immaterial  as  far  as  concerns  the  rupturing 
capacity  of  the  oil  switches  whether  the)  open  short-cir 
cuits  instantaneou  ei    some  delay,     Instead,  how- 

ever, of  utilizing  this   i    itur<    as  an  exct  I  time 

opening    of    short    circuits,    n  I    to    make 

the   long   tune  required  to  overheal    an)    apparatus  t,,  the 

danger  point  b)   using  non  automata 

line  between  a  high  tension  circuit  and  its  source  of  supply. 

To  this  end  the  onl)    automatic  main  switches  in  the  Si 

ui    the  outgoing  low-tension  line  switches  and  thi 
tension  hits  sectionali  ing  sw  itches. 

I  he    bus  .    switches    ale    opened    by    ill- 

ume limit  relay;   opi  i    !   d        the  current  in  the  trail- 
ers connected  to  an  outgoing  line,  so  that  in  a  ease  of  line 
trouble  the  section  affected  will  be  automatically  isolated. 
Operation  with  non-automatic  switches  is  extended  as  far 
possible   over   the   transmission   system,   as   u    is   hoped 

therein    to  .lmiin.it.    j   source  of  trouble  and   failure. 

I'he  settings  of  bus-sectionali  ing  switches  are  rather 
high  in  order  to  defer  the  opening  of  the  circuit  until  no 
possibility  remain  ol  ■  i  g  up  the  trouble  easily.  This 
feature  not  onl)   gives  the  attendant  tune  to  think  a- 


coolly  and  to  tage,  but  it  is  a  precaution  to  pre- 

vent indiscriminate  "kdling"  of  the  line  needlessly  for 
slight  troubles,  with  the  consequent  annoyance  to  customers, 
shotting  down   .,:  .ratus,  etc.     As  long  as 

the  tie  switch   r<  the  reactance  not 

only  limits  the  en  current  bet  -  but 

also  assists  in  holding  up  the  voltage  on  the  other  sections 
from  which  current  ken. 

.  .por- 
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i  thai  the  bus  volt  I  to  the  one 

.    higher   than   75   per   cent   of 
normal    voltage.      By    parallel    operation    of    all 

.re.  then-  is  obtained  \\  ithoul 
to  adjacent  !  ibility  in  operation  and  a  flexibility 

which   reduce  to  a  miiiiniiiiii  the  duplication  of  equipment 
required  to  maintain  reliab 

An  additional  automatic  feature,  inter 
quickest  possible  clearing  ol  such  troubles 
or  cro  pecial  contact  in  the    I  irnll  i 

arranged  that    the  opening  oi   tin    oil   switch  will   intri 

nice  into  the  generator 
the  voltage  in  the  gi oup  and  lint    -    thai  thi   an    -.  ill 
from  lack  of  potential  to   sustain  it.     By  this  mean 
hoped  to  clear  a  cert  n  in- 

terrupting   the    "• 
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cate  emergency  cut-out  switches  are  provided  at  each  ma- 
chine station,  one  being  on  the  main  generator  floor  and 
the  other  at  the  side  of  the  exciter  gallery.  By  breaking 
the  glass  cover  the  attendant  can  reach  and  close  the  re- 
mote-control switch  within,  which  instantly  both  removes 
the  machine  from  the  bus  and  disconnects  its  field  supply, 
thus  totally  isolating  the  unit. 

1 1, 000- Volt  Buses  and  Oil  Switches 

The  11,000-volt  bus  compartments  are  on  the  second 
story,  the  General  Electric  H-6  oil  switches  being  mounted 
on  the  floor  above.  Concrete-slab  construction  has  been 
used  in  these  bus  structures,  the  1. 1  mile  of  compartments 
thus  far  erected  having  required  3200  of  the  molded  slabs. 
For  the  buses  copper  of  rectangular  section,  3.5  in.  by  0.375 
in.,  has  been  employed,  being  mounted  on  Thomas  porcelain 
pedestal  insulators  of  special  local  design.  Series  and 
potential  transformers  for  the  instruments  are  similarly 
inclosed  in  concrete-slab  barriers. 

The  11,000-volt  oil  switches  are  of  the  motor-operated 
type  and  are  rated  at  300,  500  and  2000  amp.  Directly 
below   the    oil    switches    are   the    corresponding   disconnect 


sulators  each  made  up  of  seven  10-in.  disks.  For  branches 
and  leads  to  the  oil  switches  1.25-in.  pipe  is  used.  For  pipe 
connections  special  union  couplings  are  employed  sweated 
to  insure  good  contact.  In  the  case  of  the  vertical  risers  in 
the  shafts  the  high-tension  pipe  is  supported  on  seven-part 
pedestal  insulators  mounted  on  the  side  walls. 

High-tension  disconnect  switches  with  4-ft.  blades  enable 
the  oil  switches  to  be  isolated  from  the  transformers.  The 
hook  stick  with  which  these  disconnect  switches  are  handled 
is  provided  with  a  ground  ring  just  above  the  operator's 
handle.  This  ring  is  attached  to  a  cable  and  clip  which 
must  be  affixed  to  a  nearby  ground  connection  each  time  the 
stick  is  used. 

The  "long"  high-tension  bus  has  a  tie  switch  for  inter- 
connecting the  two  110,000-volt  sections,  while  the  "short" 
bus  is  in  each  case  limited  to  the  four-unit  sections. 

All  of  the  high-tension  oil  switches  are  of  the  General 
Electric  K-15  solenoid-operated  non-automatic  type.  The 
switch  tanks  measure  3  ft.  by  6  ft.  by  6  ft.  and,  complete, 
the  switches  weigh  4  tons  each. 

For  convenience  in  operation  the  plan  of  distinctly  label- 
ing all  apparatus,  followed  throughout  the  whole  plant,  is 


FIG.    20 IIO.OOO-VOLT    ARRESTER    GAPS    AND    AIR-BRAKE    SWITCHES,    KEOKUK    PLANT 


switches.  These  disconnectors  are  arranged  with  special 
locking  devices  holding  their  blades  securely,  in  either  the 
closed  or  the  open  position,  against  accidental  or  auto- 
matic movement. 

Not  only  are  all  the  oil  switches  themselves  clearly 
labeled,  but  the  three  phases  are  also  lettered.  And  on  the 
barriers  between  the  separate  switches  broad  red  lines  have 
been  run,  marking  distinctly  the  respective  switch-cell 
groups  so  that  by  no  mistake  can  a  wrong  trio  be  accident- 
ally chosen.  It  is  also  of  interest  to  note  that  the  extreme 
length  of  the  busbars  in  the  Keokuk  plant  has  made  neces- 
sary special  provision  to  take  care  of  the  expansion  and 
contraction   which   occur  with   changes   in   temperature. 

Sand  pails  and  Pyrene  holders  are  provided  throughout 
the  bus  structures,  and  every  precaution  is  taken  against 
fire. 

1  io,coo- Volt  Structure 

From  the  high-tension  terminals  of  the  9000-kva  trans- 
formers on  the  first  floor  of  the  gatehouse  the  110,000-volt 
leads  are  carried  up  through  spacious  concrete  air  shafts 
to  the  high-tension  switches  which  connect  to  one  or  the 
other  of  the  duplicate  110,000-volt  buses.  Two-inch  gal- 
vanized-iron  pipe  coated  with  bronze  paint  forms  the  main 
high-tension  buses,  which  are  supported  on  suspension   in- 


also  carried  out  here,  the  various  transformers,  tie  and  line 
oil  switches  being  all  marked.  A  float  gage  shows  the  oil 
level  in  each  switch  tank,  and  pipe  connections  with  quick- 
operating  valves  permit  the  contents  to  be  replenished  or 
discharged  in  case  of  fire.  All  oil  piping  in  the  building  is 
painted  a  gray  color,  and  the  inlet  and  discharge  lines  are 
labeled  in  large  letters. 

Inserted  directly  in  series  with  the  main  outgoing  110,000- 
volt  line  circuit  are  the  current  transformers,  whose  second- 
aries are  led  to  armatures  in  the  switchboard  room,  reading 
directlv  the  amperes  per  phase  for  each  high-tension  line. 

High-Tension  Roof  Structure 

The  vertical  porcelain  roof  bushings  through  which  the 
high-tension  circuits  leave  the  switch  room  measure  12  ft 
in  length  and  several  feet  in  diameter.  Pairs  of  300,000- 
circ.-mil  helical  choke  coils,  mounted  on  the  roof  structure, 
are  inserted  in  each  phase  wire  at  a  point  just  below  the 
tops  to  the  lightning  arresters. 

For  wholly  disconnecting  the  transmission  lines  from  all 
the  high-tension  apparatus  of  the  building  pivoted  air-break 
switches  are  mounted  on  the  roof  structure.  These  Pacific 
Electric  switches  have  centrally  pivoted  arms  12  ft.  in 
length,    ending    in    vertical    horn-gap    members    which    aid 
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in    interrupting    the    charging    current    when    the    I1 
opened.    The  actual  carrying  contacts  in  the  cU> 
of    the    switch    are    spring   clips    which    engage    stat:> 
in.  mbers. 

I  he  three  switches  of  each  circuit  are  manipulated  by  a 
single  crank  lever  worked  from  the  roof.    After  the  -witch 

membei     ha   1   bi pened    gr<  mnd  ■         1  ipplied 

to  the  line  wires  by  raising  grounded  switi  h  arm        In  this 
way  complete  dischargi   and  "killing"  of  the  lin 
when  the  switches  are  opi 

A  marine  1  j  pi   «  eathi  1 1 E  teli 

watt  tungsten  lighting   si  high- 

tension   rool   equipmi  nt,   for  thi    coi    1 
operating  thii   apparatus. 

From  the  :pan  wires  and  air-break  switches  a  sti 
path  is  provided  back  to  the  lightning-arrester  horn 
the    main    busbar    connections    being    tapped    ofl    al 


ground  and  1  the 

■ 
tit  n  is  centered  in  the  switch] 

1  ■  ■  1 1  r  1 1 1    floor,    a    position    which    will    later    become    central 
v\  ith  the  exti 

ili.l.       .:■  ■ 

control  manipulation  of  I  uthbound  circuit  groups 

and    each    of    the    machine  ami 

local    circuits.      All    bus   con.. 
these  benchbi 

pilot  lamps.     <  ontrol  buttons  for  tl 
terloi  I  accidental  m 

■ 
11    paralleling  run!  similar 
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angles      ["hi  ips  are  of  the  double-horn  type  with 

charging  resistors  connect.  I  between  the  upper  and  lower 
sets  of  horns,  ["he  cross-connecting  device  for  charging 
the  arresters  can  he  manipulated  bj  lever  handles  both  on 
the  roof  and   in  the   fourth    I  rtmenl   where  the 

electrolytic  cells  are   installed.      1 

huge  General  Electric  aluminum-cell  irresters  in  each  set, 
three  being  connected  in  star  t..  the  phase  wires  and  the 
fourth  forming  a  ground  connection  to  the  neutral  point 
which  is  ilni  stablished.  In  all  approximate!)  500  alu- 
minum cones  are  contained  in  each  one  of  tlu-s,  11 
volt   arrester  cells. 

Throughout  the  high-tension  installation  a  safety   factor 
of  three  to  one  ha1-  been  maintained  l>.«tli  mechanical!)   and 
electrically.      I  he  rool   bushings  and  suspension  insu 
for    example,       1  ble    of    withstanding    330 

even   un.hr  wet    test.     Minimum   clearances   of   3.5    it.   to 
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pedestals,   bringing  both   under  the   hand  of  the   floor   at- 
tendant. 

On  receiving  a  signal,  the  attendant  will  reply,  confirm- 
ing the  indication,  over  an  entirely  separate  circuit,  in  this 
way  insuring  that  the  order  is  correctly  received  and  un- 
derstood. Later  a  time-recording  element  is  to  be  added, 
giving   a   graphic   record   of   the   signals   and   the   times   of 


*w 

J^ 

FIG.    22 — INSULATORS,    3OOO-FT.    RIVER    SPAN    AT    KEOKUK 

starting  and  stopping  the  various  units.  The  first  position 
of  the  signal  device  is  also  to  be  arranged  so  that  when 
"start"  is  shown  a  whistle  will  be  blown  calling  the  floor 
operator's  attention,  while  at  the  same  time  a  lamp  will  be 
lighted  indicating  the  number  of  the  unit  that  is  to  be 
started  up. 

In  addition  to  these  operating  signals,  nearly  a  hundred 
telephone  instruments  are  scattered  throughout  the  build- 
ing, so  that  communication  can  be  had  with  all  important 
positions  in  the  power  house. 

On  panelboards  at  the  rear  of  the  operating  benches  are 
the  usual  banks,  indicating  instruments,  ammeters,  watt- 
meters, voltmeters,  synchroscopes,  etc.  A  duplicate  bus 
diagram  of  the  station  connections  is  provided  for  the 
load  dispatcher,  who  has  a  semicircular  board  at  what  will 
be  the  center  of  the  completed  room.  A  telephone  switch- 
board on  his  desk  enables  him  to  communicate  with  any 
part  of  the  system. 

For  operating  the  oil  switches  there  are  provided  dupli- 
cate Exide  320-amp-br.  storage  batteries,  with  E-o  plates  in 
E-15  jars.  These  batteries,  with  their  duplicate  motor- 
driven  charging  sets,  are  located  on  the  fourth  floor  ad- 
joining the  switchroom,  which  contains  the  battery  switch- 
board. 

Station  Lighting  and  Auxiliaries 

Special  attention  has  been  devoted  to  the  illumination  of 
the  Keokuk  power-house  structure.  Tungsten  lamps  are 
used  throughout,  and  the  station-lighting  circuits  are 
equipped  with  automatic  induction  regulators  which  main- 
tain uniform  voltage  on  the  lamps. 

In  the  generator  room  an  intensity  of  3.5  ft. -candles  is 
provided  at  the  floor  level  by  114  500-watt  tungsten  lamps 
in  Holophane-D'Olier  shades.  In  each  of  the  thirty-eight 
24-ft.  bays  there  are  three  of  these  units,  one  at  the  center 
nf  the  ceiling  and  two  suspended  on  ornamental  side 
kets.      Similar    illumination    is    provided    in    the    gate- 


bouse  and  in  the  apparatus  compartments  on  the   first  and 
other  floors. 

'llie  switchroom  is  furnished  with  diffused  illumination 
by  a  skylight  which  forms  the  whole  ceiling.  At  night  the 
natural  lighting  is  replaced  by  tungsten  lamps  behind  these 
skylight  panels,  affording  the  same  diffused  quality  of 
illumination. 

At  all  points  throughout  the  station  where  hand-lamp 
extensions  are  likely  to  prove  useful  for  examining  ma- 
chinery push-type  plug-in  outlets  have  been  liberally  pro- 
vided. 

Emergency  lighting  of  the  building  in  case  of  plant  shut- 
down is  provided  for  by  automatic  switches  which,  upon 
failure  of  the  bus  pressure  or  over-voltage,  connect  bat- 
teries to  selected  circuits  which  feed  about  one-third  of 
the  lamps  in  the  building.  These  lamps  are  so  distributed 
that  light  will  be  available  all  throughout  the  structure.  In 
this  way  the  emergency  lamps  can  be  operated  for  an  hour 
or  more  while  carried  by  the  storage  batteries.  Separate 
switchboards  controlling  the  station  lighting  and  power 
circuits  are  located  on  the  generator-room  gallery. 

More  than  1500  three-pane  window  sashes,  which  make 
up  the  movable  sections  of  the  120  power-house  windows, 
are  motor-operated  through  Lupton  window  gear.  From 
central  control  points  all  the  windows  in  the  structure  can 
then  be  closed  quickly  on  the  sudden  approach  of  a  rain- 
storm, a  feature  which  is  of  importance  in  the  case  of  a 
great  building  like  the  Keokuk  power  plant,  housing  equip- 
ment that  might  be  damaged  by  a  wetting. 

Fcr  handling  the  huge  parts  of  the  waterwheel  and  gen- 
erator equipment  two  150-ton  Alliance  traveling  cranes 
serve  the  generator  room  from  overhead  runways  which 
extend  the  length  of  the  building.  There  are  also  passenger 
and  freight  elevators 'for  reaching  the  upper  floors  on  which 
the  electrical  equipment  is  located. 

Imported  red  Welsh  quarry  tile,  set  on  a  cement  founda- 
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FIG.    23 ANCHOR    TOWER    WITH    STRAND    INSULATORS 

tion,  is  used  for  the  station  flooring.  The  interior  walls  are 
tinted  a  light  cream  color,  with  olive-green  base  strips. 
The  steel  trusses  supporting  the  roof  have  a  similar  green 
color,  presenting  an  attractive  trimmed  appearance.  Out- 
side,  the  concrete  walls  of  the  building  have  been  coated 
a  pure  white  bv  treating  the  whole  exterior  with  a  wash  of 
Lafarffe  cement,  'and  and  water.     Architecturally  the  lines 
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of  tip  powei  i" 'i  1  trucl  n  11  imple  and  harmonious, 
and  the  picture  pn     nt<  the  whole  development  is  one 

of  '''in  iiderable  bi 
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for  empli  1; 
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"strings"  measuring  over  all  nearly   i  ft.  in  length.     Thej 
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tests  of  330,000  \ "li  ii.  ei s  use, 1  u nil  thi 

suspended  type  of  construction  on  tangent  stretches 

designed  to  support  the  weight  and  side  strain  ■ 
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FIG.   26 MAP   OF    KEOKUK-ST.    LOUIS   TRANSMISSION    LINE 


The  conductor  used  for  these  long  river  spans  consists  of  a 
0.625-in.  core  of  special  high-tension  steel,  with  an  outer 
stranding  of  twenty  copper  wires,  making  a  total  diameter 
of  0.875  m-  F°r  the  river  spans  the  conductors  are  mounted 
in  a  horizontal  plane  at  20-ft.  distances,  to  avoid  danger  of 
swinging  together  during  winds.  Each  span  conductor  is 
held  by  a  bank  of  six  paralled  strings  of  insulators,  an 
ingenious  system  of  equalizing  levers  imposing  the  same 
strain  on  each  insulator  unit.  The  ultimate  strength  of  the 
span  conductors  is  52,000  lb.  and  of  the  insulator  groups 
60,000  lb.,  although  under  the  worst  weather  conditions  the 
strains  imposed  will  not  exceed  24,000  lb. 

Above  the  conductor  spans  are  hung  ground  wires  of 
^i-in.  steel,  one  ground  wire  to  each  circuit.  These  ground 
cables  support  the  telephone  line  wires  on  bracket  hangers 
and  also  serve  as  runways  for  the  cable  cars  used  to  inspect 
and  repair  the  crossing  spans. 

Similar  separate-tower  span  construction  is  employed  at 
the  other  river  crossings,  in  one  instance  towers  231  ft.  in 
height  being  required.  These  towers,  however,  are  not  of 
the  strain  type,  but  are  intermediate  towers. 

At  railroad  crossings  the  National  Electric  Light  Asso- 
ciation's recommendations  are  followed.  Three  short  spans 
are  built,  one  on  each  side  of  the  crossing  span,  the  outer 
towers  being  anchor  structures.  Conductors  are  dead-ended 
at  all  towers  and  strung  at  half  normal  tension  on  all  three 
spans,   so  that  possibility   of  a   fallen   line   is  very  remote. 

Paralleling  the  transmission  line  throughout  the  entire 
distance  from  Keokuk  to  St.  Louis  is  a  No.  8  telephone 
circuit  carried  on  30-ft.  cedar  poles,  located  on  the  edge 
of  the  right-of-way.  This  circuit  is  protected  against  light- 
ning and  transmission-line  induction  disturbances  by  a 
ground  wire.  At  4-mile  intervals  telephone  booths  are  pro- 
vided and  patrolmen's  houses  are  located  18  miles  apart. 
Extra  precautions  have  been  taken  to  insulate  the  telephone 
lines. 


Use  of  Mississippi  River  Energy 

The  Keokuk  plant  and  transmission  lines  are  to  be  oper- 
ated, under  the  supervision  of  the  Stone  &  Webster  Man- 
agement Association,  by  the  Mississippi  River  Power  Com- 
pany, which  sells  energy  directly  to  local  distributing  com- 
panies and  to  wholesale  customers.  The  principal  block 
of  power  at  present  generated  at  Keokuk  will,  of  course, 
be  transmitted  to  St.  Louis  under  the  66,000-hp  contract 
entered  into  with  the  Mississippi  River  Power  Distributing 
Company. 

From  a  transformer  substation  at  Meppen  several  thou- 
sand kilowatts  of  66,000-volt  energy  will  be  transmitted  to 
Alton,  111.  At  Hull  10,000  hp  is  to  be  taken  by  the  Atlas 
Portland  Cement  Company.  A  contract  has  also  been  closed 
with  the  Central  Illinois  Public  Service  Company  for  feed- 
ing 2000  kw  into  its  interconnected  system  in  the  west- 
central  section  of  the  State. 

From  Keokuk  an  11,000-volt  line  is  carried  up  the  Illinois 
bank  of  the  river  to  Burlington  and  Fort  Madison.  la.  The 
Keokuk  Electric  Company,  also  a  Stone  &  Webster  corpo- 
ration, operates  electric  lighting  and  railway  properties  in 
Keokuk  and  adjacent  communities. 

Other  communities  which  will  use  Mississippi  River  en- 
ergy are  West  Burlington,  Hamilton,  Wausau,  Nauvoo, 
Dallas  City,  Quincy,  Marblehead  and  Hull. 

All  work  in  connection  with  the  Keokuk  development  of 
the  Mississippi  River  Power  Company  has  been  carried  out 
by  administration,  none  of  it  having  been  executed  by 
contract. 

Mr.  Hugh  L.  Cooper,  vice-president  and  chief  engineer 
of  the  company,  has  had  general  charge  of  all  hydraulic 
design  and  construction  in  connection  with  the  dam,  power 
house  and  navigation  works.  The  station  superstructure, 
electrical  equipment,  transmission  lines,  etc.,  were  designed 
and  constructed  by  the  Stone  &  Webster  Engineering  Cor- 
poration, Boston,  Mass. 
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Receiving  Substation  at  St.  Louis 


60,000-kw  transfArmitiK  and  distributing  equip- 
ment to  receive  100,000-volt  hydroelectric  enerjrj 
from  Keokuk— The  largest  substation  in  existence 


Till',   (hi, i-kw    receiving    substation    in    the 
suburbs  of    Si     Lo  will   suppl) 

hydroi  nion  Electric  Light  & 

Power  *  ompanj  and  the  United  Railways  Company  of  St. 
I  ouis  ha    the  distinction  oi  ubstation  in 

the  world. 

rhe  building  i    a    iricl  I  ure  with  whit 

trimmings  and  is  6'reproo  out.     In  plan 

thai  of  a  l .  it  being  218  it.  9  in   lon{ 
~  in.  wide  at  it ^  widest   section.     All  of  the  h 
equipment    is    installed 
in   tin-  stem  of   the   1 . 
w  h  i  1  e    the    appai  al  u 
uscii  lis  the  1  in1  'ii  Elei 
tnc     Light    &     Po 
1  ompanj  and  the  Uni- 
ted Railways  ( lompany 
of  St.  Louis  is  loi 
in  the  transept.     Sinct 

il 1 1  acts  v, nli  tin 

local  1  <  mpanie  1 
|in\\  er  supply  from 
.ii. ur    buses,    the    sub- 
station    has     been     di- 
vided   into    fmir    high- 
tension  units,  each  con- 
sisting   of    three    50OO- 
k  w  ,      110,000/  (3,200- 
volt    General    Elect  1  ii 
transformers,    w  h  i  c  li 
can   be  operated     1 pa 
rately      or      together. 
Thus     each     company 
can  obtain  sen  ii  1 
both  transmission  lines. 
Either  line  is  sufficient, 
however,   to   take  care 
of  the  maximum  load,  66, hp,  s,i  that  no  interruption 

to  Service  will  result  when  il   is  desired  tn  make  line  repairs. 

A  steel  frame  erected  mi  the  roof  of  the  substation  sup 
ports  the  entering  high  ten  ion  wires,  which  are  thence  led 
tn  the  insulated  roof  bushings      I  hese  bushings  are  thi 
door  type  and  are  set  in  a  vertical  position  in  the  com 
roof.    On  the  roof  will  also  be  installed  tour  General 
trie  motor  operatedair  bi  necting  switches.     When 

these  switches  are  open  dl       thi  elei        il  apparatus  inside 
of  the  building  is,  of  0  1     The  hoi 

for  the  lightning  arresters  are  also  on  the 

Interior  High-Tension  Arrangemeni 

In  the  high  tension  portion  of  the  substation 
cm  winch   four  groups  ol   oil  switches  are  installed, 
group,  making  up  one  triple-pole  switch,  consists  of  three 
oil  switches  which  are  situated  between  the  incoming 
o.m  \,iit  lines  and  the  high-tension  buses.     \  specially  de- 
signed  system   of   selective   relays   will   operate   these   line 
switches  in  the  event  of  any  trouble  on  the  respective  lines. 
The  busbars  consist  ol   1  in    o    pet  tubing  supported  from 
the  roof  trusses  hv   suspension  type   insulators  similar  to 
those  used  on  the  transmission  hue.    The  high  tension  bus 
is  divided  into   four  sections  by  three  oil  switches,  an  ar- 


rangement which  permits  fulfilling  the  terms  of  the  contract 
previous!)   mi  ntioned. 

( )n  the  ground  floor  ieneral 
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board.  Conduit  lias  been  laid  in  the  concrete  floor  connect- 
ing all  of  the  terminal  boards,  so  that  if  it  is  desired  at  any 
time  to  record  the  output  of  one  board  on  the  meters  of 
another  board  the  connections  can  be  quickly  made. 

Four  sets  of  aluminum-cell  lightning  arresters  are  to  be 
installed  in  the  gallery  of  the  high-tension  room,  one  set 
being  connected  to  each  100,000-volt  unit.  These  arresters 
.in-  of  the  grounded-tank  type. 

Low-Tension  Oil  Switches 

The  low-tension  oil  switches,  which  are  of  the  General 
Electric  H-6  type,  are  under  the  gallery  on  the  main  floors. 
The  1 3, 200- volt  leads  from  the  transformers  are  carried  on 
insulated  racks  beneath  the  floor  to  the  low-tension  trans- 
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Electrical  Machinery 

On  the  main  floor  of  the  south  portion  of  the  building 
will  be  placed  the  electrical  apparatus  used  by  the  railway 
company  and  the  lighting  company  for  converting  the 
25-cycle  energy  into  the  form  desired  for  use.     Two  2000- 


FIG.    2 HORN-GAPS    FOR    LIGHTNING-ARRESTER    EQUIPMENT 

former  switches.  Four  bus  switches  are  connected  on  the 
low-tension  side  of  the  transformers.  Additional  oil 
switches  are  connected  between  the  busbars  and  the  four 
distributing  panels.  Each  distributing  panel  has  five  cir- 
cuits, some  of  which  will  be  conducted  away  from  the  sub- 
station through  underground  cable  to  substations  in  the  sur- 
rounding territory,  while  others  will  be  carried  on  overhead 
lines.     Part  of  the  energv  will  be  transformed  to  a  lower 


\Une_ 


FIG.    4 TRANSFORMER    COOLING-WATER   BASINS 

kw.  375/600-volt  rotary  converters,  with  the  necessary  air- 
blast  transformers  for  stepping  the  pressure  down  from 
13,200  volts  to  375  volts,  will  be  installed  by  the  United 
Railways  Company,  with  space  for  two  more  units. 

The  Union  Electric  Light  &  Power  Company  will  install 
one  5coo-kw,  25/60-cycle  frequency-changer  set  for  the 
present,  while  another  may  be  installed  later.  To  be  oper- 
ated in  conjunction  with  these  frequency  changers,  a  group 


I     I     T     t 

U.EI.l.aPCo.    County  and  Future 
Sub6ta.No.9  Service 


FIG.     3 ARRANGEMENT    OF    CIRCUITS    AND    APPARATUS    IN    ST.    LOUIS    RECEIVING    SUBSTATION 


voltage  or  to  direct  current  before  it  leaves  the  station. 
Along  the  north  side  of  the  portion  of  the  building  occu- 
pied by  the  railway  and  lighting  companies  a  switch  gallery 
has  been  erected.  From  this  gallery  the  switch  operator 
has  an  unobstructed  view  of  the  high-tension  room,  as  well 
as  the  low-tension  room.  Benchboards  are  used  exclusively 
operation  of  all  the  switches. 


of  13,200/4400-volt,  60-cycle  transformers  with  an  aggre- 
gate rating  of  9000  kw  will  also  be  installed.  The  storage 
battery  for  operating  the  oil  switches  and  supervising  lamps 
will  be  situated  on  a  gallery  just  under  the  roof. 

The  St.  Louis  substation  has  been  constructed  and  will 
be  operated  by  the  Mississippi  River  Power  Distributing 
Company,  of  which  Mr.  C.  S.  Ruffner  is  general  manager. 


May-  31,  1913 


,  I.     WO  K  LD 


Central  Station  Management 


Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among  Successful    Utilities 


Campaign  Among  Chinese  Laundrymen  in  Toronto 

I  lilt,    are   about   200  Chinese  laundries   in  the  city  of 

I  pronto,    '  )nl  .   > vhicl 

In  ord        1   1  Mongolians  all  thi  advai 

p  cially  its  particular  application   to  their 

gaged  a  Chinesi     olicito  imong 
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Mail-Order  Toaster-Stove  Campaign  in  Brooklyn 

manufactun  • 

ic   Illuminat 

customers  0  it  half 

dch  is 


El  Tostovo  11  a  thoroughly  practical  and  elective  toaster  nose.  Il  will  toast,  cook 

neat,  hilt  and  veiretablei.  ilitrr  eggs,  scramble  ol  fry  (hen.  of  m  (fed  do  aarthjag 
■equired  ot  the  ordinary  electric  stove,  and  more. 

Made  of   pressed  iteel.  nickel  plated  to  a  brilliant  polish,  with  ebooilc  hassfnc 


Thi:  price  of  El  Toitovo  will  be  $4.00.  but  in  order  to  fire  it  a 
wide  and  thorough  introduction  we  will  ■ell  it  for  ONE  DAY 
ONLY,  SATURDAY.  MAY  10th.  AT  HALF  PRICE — $2.00. 
Monday,    May    12th.    and    thereafter,    the    price    will    be    $4.00 


We  hare  no  idea  how  many  ol  our  customers  will  wafa  to  order  El  Teaten-o.  aad  a 
order  to  place  our  order  with  the  manufacturer   .  re  a  tumcxal  number 

to  meet  the  demand,  we  would  respectfully  reque- 

offer,  that  you  fill  out  and  mail  to  us  the  annexed  postal.      We  will  then  reserse   El 
Tostovo  (or  delivery  to  you  on  the  1 0th  day  of  M " 

We    would  be   glad   to  hear    fiom   you  coocerruni   Urn   new   appliance   as   soon   as 
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able  belief  on  the  part  of  the  chief  lineman  of  the  lighting 
company  that  the  plaintiff  was  at  work  on  the  pole  was  not 
sufficient  to  charge  that  company  with  the  duty  of  exercis- 
ing care  to  make  its  property  safe  for  that  work. 


Block-Lighting  Plant  Absorbed  in  St.  Louis 

The  Union  Electric  Light  &  Power  Company,  of  St. 
Louis,  has  taken  over  the  block-lighting  plant  in  the  base- 
ment of  the  Central  National  Bank  Building  heretofore 
operated  by  the  Neighborhood  Power,  Light  &  Heat  Com- 
pany, of  which  Mr.  Joseph  E.  Martin  is  president.  This 
plant  has  provided  electricity  and  heat  for  the  buildings  in 
the  block  bounded  by  Olive,  Locust,  Seventh  and  Eighth 
Streets.  The  Neighborhood  company  is  owned  by  the 
owners  of  the  Central  National  Bank  Building  and  the 
Chemical  Building.  It  has  leased  its  premises  and  plant  to 
the  Union  Electric  Company  at  a  rental  of  about  $5,000  a 
year.  It  is  reported  that  the  central-station  company  will 
shut  down  the  existing  plant  during  each  summer  and 
operate  it  only  in  winter  to  supply  steam  for  heating.  The 
Neighborhood  company's  installation  is  one  of  the  largest 
isolated  plants  in  St.  Louis.  The  Union  Electric  company 
is  soon  to  be  supplied  with  hydroelectric  energy  from  the 
Keokuk  development  on  the  Mississippi  River  and  is  enabled 
to  make  attractive  prices  in  supplying  electricity. 


Counter  Refrigeration  an  Attractive  Central-Station 
Load 

Counter  refrigeration  in  grocery  stores  and  butcher  shops 
should  furnish  a  very  attractive  central-station  load,  as  it 
requires  energy  during  the  whole  day.  Electrically  operated 
refrigerating  systems  for  display  counters  have  given  con- 
siderable satisfaction  to  dealers  in  meats  and  fresh  vege- 
tables in  St.  Louis.  The  accompanying  illustrations  show 
the  electrically  operated  refrigerating  machine  in  the  base- 
ment and  one  of  the  main  meat-display  counters  of  the 
H.  G.  Hill  Grocery  Company  of  St.  Louis.     Cut  meats  are 


FIG.    I MEAT-DISPLAY    COUNTER 

displayed  in  a  glass  case  70  ft.  long  which  is  cooled  by  coils 
along  the  back.  The  counters  are  partly  open  at  the  top 
and  back  so  as  to  allow  access  to  the  cases  without  the 
necessity  of  operating  a  slide  door.  Blocks  of  butter  of 
such  weight  as  are  usually  sold  to  the  average  retail  trade 
are  kept  in  a  counter  25  ft.  long,  constructed  similarly  to 
ling.    For  the  storage  of  uncut  fresh  meats,  smoked 


meats  and  sausage  a  wall  display  case  made  in  sections 
40  ft.  and  25  ft.  long  respectively  is  used.  In  addition  to 
the  butter-display  counter,  a  30-ft.  roll-top  butter-refrig- 
erating cabinet  is  installed. 

On  the  second  floor  are  a  cooling  room  10  ft.  wide  by 
14  ft.  long  and  an  adjoining  anteroom  10  ft.  wide  by  20  ft. 
long.    In  the  latter  room  meat  is  cut  up  each  day  and  sent 


FIG.    2 REFRIGERATING    PLANT    IN    BASEMENT 

down  to  the  display  counters,  where  it  is  stored  until  sold. 
By  this  arrangement  the  usual  delay  encountered  in  butcher 
shops  during  rush  hours,  incident  to  the  cutting  of  meat 
after  it  is  selected,  is  avoided.  At  the  same  time  the  dis- 
coloration of  cut  meat  is  eliminated  by  putting  it  directly 
into  a  cold  place.  The  manager  of  this  store  has  noticed 
that  no  trouble  has  been  experienced  from  flies  gathering 
on  the  meat,  as  the  cold  air  surrounding  the  coils  is  not 
comfortable  for  the  flies. 

The  general  cold-storage  room,  which  is  10  ft.  wide  and 
50  ft.  long,  is  located  in  the  basement,  as  is  also  the  refrig- 
erating machinery.  A  25-hp  motor  shown  in  the  illustration 
drives  a  10-ton  Brecht  compressor  and  a  small  brine  circu- 
lating pump  through  belts.  Electricity  for  operating  the 
motor  is  furnished  by  the  Union  Electric  Light  &  Power 
Company  of  St.  Louis. 

The  cooling  room  on  the  second  floor  contains  seventeen 
6-in.  brine  pipes,  10.5  ft.  long,  and  two  5-in.  double-pipe 
brine  coolers  hung  from  the  ceiling.  In  the  cold-storage 
room  in  the  basement,  which  consists  of  two  compartments, 
are  twenty-four  6-in.  brine  pipes  8  ft.  long.  Each  of  the 
wallcases  on  the  main  floor  contains  six  6-in.  brine  pipes 
which  run  the  full  length  of  the  cases.  All  of  the  display 
cases  are  equipped  with  direct-expansion   pipes. 


"  Electricity  in  the  Home  " 

The  Commonwealth  Edison  Company  of  Chicago  has 
issued  a  handsome  booklet  bearing  the  title  "Electricity  in 
the  Home."  The  pamphlet  contains  numerous  illustrations 
in  color  and  shows  applications  of  electricity  in  the  living 
room,  reception  hall,  bathroom,  boudoir,  dining  room, 
library,  porch,  kitchen,  laundry  and  other  rooms  in  a 
modern  residence.  The  book  is  distributed  among  the 
residence  "prospects"  and  contains  a  good  deal  of  useful 
information — just  the  sort  that  up-to-date  home-makers  are 
anxious  to  obtain.  Mr.  O.  R.  Hogue,  special  agent  of  the 
contract  department  of  the  company,  is  largely  responsible 
for  the  material  in  the  booklet,  while  Mr.  D.  H.  Howard, 
advertising  manager,  is  entitled  to  credit  for  its  handsome 
appearance. 
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Timeliness  in  Advertising 

Timelj  methods  of  advertising  electric  .service  weri 
ployed  effectively  by  the  Kansas  •  ity  Electric  Light  Com- 
pany of  Kansas  City,  Mo.,  alter  a  recent  murder  which 
gained  much  publicity  in  the  newspapers  of  that  city.  A 
woman  was  called  to  the  front  door  of  her  house  one  night 
by     omeone  ringing  the  doorbell.     Coming  from   a  well- 
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lighted  room  to  a  dark  porch,  she  was  unable  to  see  the 
caller,    who   attacked    her   so   savagi 
suited.    Several  illustrated  cards  explaining  the  advantages 
of  porcli  and  hall  lamps  simil  here- 

with were  mailed  to  the  residents  in  the  city  at  regular  in- 
tervals  thereafter.     An    increase   in 
service  was  attributed  to  this  idvertising. 


Electric  Cooking  at  Boston    Engineers'  Club 

\\  lib  the  opening  ol  thi   building  of  thi  '  I  lub 

of    Boston  about    three   m h     ago  electric  cooking 

inaugurated  on  the  premises  in  I  conditions  which 

were  of  unusual  difficult)    in  iparison  with  the  problem 

.11    iuccessful  electric-range  service  in  1.  -1  in- 

stitutional   fields.     Large   electric   1 
successfully    for  a   number  01 

where  routine  work   or  the  Opportunity    to  Mint  off   the  use 
oi   energy    for  long  periods    Eavored   thi  omical 

operation;  but  until  this  application  was  made  the  opinion 
was  widely  held  thai  club  cooking  wis  pre-eminently  the 
province  1  if  the  :;.is,  coal  01  chat  coal-burning  eq 
long  standardized  for  boo  1  and  restaurant  service, 
tricity  was  selected  as  the  means  "i  co  ra  thorough 

investigation  of  tin-  pos  ibilitii      il  such  service  by  .1  com 
mittee  of  engineers  appointed  op  account  1  hnical 

qualifications  to  make  .1  careful  study  oi  t,  ami 

in  the   face  of  con  airy  mi  tin-  part  of  advi 

of  gas-range  service.      '  liable 

lor  publication  as  to  thi   co     of  tin-  service,  but  it  has 
highly    successful    from   the   outset    and   has    1 

studied    on    its    economic    Side.      The    results   of   the    work    so 

f.o   indicate  (bat  the  committei   decided  wisely  in  selecting 
electric  cooking  for  this  important  and  interesting  in 

lion. 

I  10111    ill.    .  the  .bill's   home   practically   all 

the  cooking  in  the  es I  iblishment   1  elec 

tricity,  the  only  exception    being  the  boiling  of  soup  stock 
and  a   part   of  the  cooking  oi  which   is  done  by 

steam.     Ibii  .1  considerable  shari   even  of  this  work  is  per 

formed    by    electricity    when    the    chef's    convenience    is    best 

served  by  this  method.     In  most  clubs  it   is  customary  to 
purchase  pastry,  bread,  rolls  and  cake  from  outside  bakers. 


but  in  the  case  of  the  Lngineers'  Club  all  this  material  is 
prepared   and    baked   on   the   premises   in   an   electric 

roiling,   griddling   and    boiling    re- 
quired in  the  kitchen  service  are  handled  on  a  large  electric 
range  shown  111   Fig.   1,  the  bread  and  pastry  are  bal 
the  o 

The  problem  01   the  I  lub  kitchen   . 

illy   difficult   by   th 
1   the  menu  ty   tune   be- 

tween  7  a.   m.   and    1    a.   111.     The  cl  about 

age  number 
in  February  ,19 
300  11.. 

■ 
ric  Illuminati  .,  which  suj 

ith  the  club,  and  under 
their 

ergy  consumption  ami  the  demand  of  the  installation,  with 
the    accumulation    of    other    data    which    will    be    helpful    in 
lectric  heating  and  cook.  inder 

the  companj  -  m  .-■  miscellaneous  em  ■  rvice 

is  more  difficult  than  hotel  or  residential  work  on  account 
of  the  standby  demand   ■  ;   widely  fluctuat- 

ing calls    for   the   products   of   the   kitchen   throughout    the 

.;S  unfavor- 
any   which 
the  club  in  su 
Hon  with  CO  charcoal  marks  .1  .  ance 

in  tin    application  -t  electricity  to  the  commercial  1' 
field. 

Both  tin-  range  and  the  baking  oven,   winch  wire  built 
by    the    Simplex    Electric    Heating    1  om| 

t  the  club  h" 
supplied  with  direct-cun 

it,    three-  The    apparatus 

ed  equally  rnating-current  circuits. 

I  he  1  I  has  a  maximum 

with    polished    trimmings,    and    Con- 
ns with  an  inside  working  space  of  21.5  111.  by 
-7  in.  by   14  in.  in  in.  electric  broiler 

in  tw  frying  kettles,  each    12  in.   in 

diameter;  one    u-in.   In-    18-in.   flat   griddle;  01 
[8  in.    frj  ing    pan    for  •  it ;    a 


the  latter  b>  lection 

w  ith  special  copper  ut< 

ing  individual  or  1    range  are 

twenty-one  circuits.   each  of  which   is  controlled  by  an  m- 

the   top   and 

about      .  •  .  the  latter 

con- 


ELECTRICAL     W ORLD 


Vol.  6i,  Xo.  22 


necting  special  portable  heaters  at  any  time,  and  all  the 
circuits  are  provided  with  ruby-colored  tungsten  pilot  lamps, 
one  in  series  with  each  switch  and  showing  by  the  degree 
of  brightness  the  heat  which  is  being  utilized.  Each  oven 
and  utensil  on  the  range  is  designed  for  operation  at  high, 
low  or  medium  heat,  according  to  the  position  of  the  corre- 
sponding snap  switch,  and  all  switches  show  the  degree  of 
heating  applied.  The  wattage  varies  from  50  to  75  per  cent 
of  the  high-heat  wattage  for  the  various  medium  heats  and 
from  20  to  33^  per  cent  of  the  high-heat  wattage  for  the 
various  low  heats.  No  external  resistance  is  required  in 
the  use  of  the  range  or  any  of  its  equipment.  The  pilot 
lamps  are  manufactured  for  120-volt  service,  and  as  they 
are  run  far  below  their  rated  pressure  they  are  giving  ex- 
cellent life  records.  Even  at  the  high  heat  these  lamps  take 
only  about  7  watts  each. 

Each  of  the  ovens  and  each  of  the  heaters  on  top  of  the 
range  surface  is  controlled  by  its  own  independent  switch. 
The  broilers,  frying  kettles  and  griddles  are  inclosed  in 
Russia  iron  cabinets  on  the  working  surface  of  the  range, 
with  sliding  doors,  two  of  which  are  shown  partly  open  in 
the  accompanying  view,  and  which  are  designed  to  run  back- 
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ward  and  out  of  sight  like  the  cover  of  a  roll-top  desk. 
These  serve  to  protect  the  heaters  from  drafts,  thus  in- 
creasing the  efficiency,  and  the  arrangement  also  prevents 
the  escape  of  odors  from  broiling  or  frying  into  the  room. 
These  cabinets  are  connected  with  a  vent  flue  of  sheet  iron 
by  which  all  odors  are  carried  away  from  the  kitchen. 
Above  the  cabinets  and  extending  also  to  the  left  over  the 
open  part  of  the  range  is  a  shelf  about  15  in.  wide,  which 
is  used  in  holding  utensils  when  not  in  service.  A  concealed 
distribution  panel  under  the  shelf,  but  readily  accessible, 
carries  a  pair  of  fuses  for  each  circuit  on  the  range,  and  all 
wiring  is  installed  in  porcelain  bushings. 

The  range  is  adapted  for  three-wire  service,  the  mains 
being  brought  into  the  top  in  conduit.  The  utensils  used 
on  the  disks  at  the  left-hand  end  of  the  range  are  provided 
with  a  rim  in  each  case  which  incloses  the  top  of  the 
heater,  thus  allowing  no  heat  to  escape  through  imperfect 
contact.  A  lock-on  device  is  also  provided,  so  that  the 
utensil  is  drawn  close  against  the  heater  by  a  slight  turn  of 
a  handle.  As  the  disks  are  inclosed  on  all  sides,  the  loss  of 
heat  downward  is  prevented  and  practically  all  the  heat 
generated  is  applied  to  the  work  of  cooking. 


All  the  oven  walls  are  double  and  filled  with  insulating 
material.  The  ovens  are  backed  against  the  wall  of  the 
kitchen,  which  has  a  wooden  baseboard.  At  the  request 
of  the  local  insurance  inspector  a  temperature  test  was 
made  after  one  of  the  ovens  had  been  run  five  or  six  hours 
empty  at  full  heat,  attaining  an  interior  thermometric  read- 
ing of  over  600  deg.  Fahr.  The  reading  outside  was  taken 
at  the  hottest  point  behind  the  ovens,  in  the  narrow  and 
inclosed  space  near  the  wooden  baseboard,  and  the  tem- 
perature under  the  above  conditions  was  only  160  deg. 
Fahr.  All  the  oven  cooking  is  on  the  closed  method,  and 
only  the  broilers,  frying  kettles  and  griddles  are  connected 
to  the  vent  pipe. 

The  connected  load  of  the  range  is  about  30  kw,  assum- 
ing all  apparatus  in  service  at  the  maximum  heat,  a  con- 
dition which  will  probably  never  be  encountered  in  prac- 
tice. The  eight  disk  heaters  have  a  total  maximum  con- 
nected load  of  6525  watts ;  the  waffle-iron,  cooking  three  at 
a  time,  1150  watts;  the  two  griddles,  3250  watts  total;  the 
three  roasting  ovens,  9900  watts  total;  the  two  frying  ket- 
tles. 5000  watts  total,  and  the  broiler, '4400  watts. 

The  baker's  oven  (Fig.  2)  is  58  in.  high,  32  in.  wide  and 
29  in.  deep  and  is  equipped  with  three  28-in.  x  20-in.  shelves, 
with  a  total  capacity  of  thirty-six  i-lb.  loaves.  Three  heats 
are  provided,  the  maximum  demand  being  5000  watts,  with 
about  two-thirds  the  maximum  on  the  medium  heat  and 
one-third  the  maximum  on  the  low  heat.  The  baking  is 
uniform  and  no  shifting  of  pans  is  required.  The  oven 
occupies  less  than  20  per  cent  of  the  space  required  for  a 
brick  oven  of  the  same  capacity  and  has  very  slight  heat 
radiation,  so  that  although  it  stands  adjoining  the  ice 
chest,  no  trouble  arises  from  this  cause.  Double  walls  are 
provided,  the  outside  wall  being  of  galvanized  iron,  with 
insulating  material  packed  into  the  intermediate  space. 
Separate  drop-hinged  doors  are  furnished  for  the  shelves. 

The  heating  of  water  for  general  kitchen  service  and  for 
the  boiling  of  soup  stock  at  low  temperatures  is  done  by 
steam,  a  supply  of  which  is  always  available  on  the  prem- 
ises. No  provision  is  made  for  coal  or  gas  cooking  as  none 
is  required. 

The  curve-drawing  instrumental  records  now  being  taken 
daily  show  a  rapid  increase  in  load  between  5  a.m.,  when 
the  oven  is  first  cut  into  service,  and  7  a.m.,  with  a  gradual 
increase  in  demand  to  a  maximum  occurring  in  the  late 
forenoon,  followed  by  a  gradual  decrease  in  demand 
throughout  the  afternoon  and  evening  until  the  apparatus 
is  cut  out  of  service  late  at  night.  The  greater  part  of  the 
load  is  handled  during  the  hours  between  7  a.m.  and  6 
p.m.  A  table  d'hote  luncheon  and  a  dinner  are  served  at 
the  club  in  addition  to  the  a  la  carte  dishes.  Since  a  party 
of  twelve  may  arrive  at  midnight  and  order  broiled  live 
lobster,  for  example,  it  is  the  practice  to  hold  the  equip- 
ment ready  for  instant  service,  thereby  enabling  such  an 
order  to  be  filled  without  delay  and  more  quickly  than  is 
practicable  with  coal  or  charcoal-burning  equipment.  This 
"readiness-to-serve"  on  the  part  of  the  equipment  necessi- 
tate keeping  part  of  the  range  alive  for  most  of  the  day. 


Creating  Interest  in  the   Electric  Iron 

In  line  with  its  progressive  and  energetic  methods,  the 
Public  Service  Electric  Company,  of  Newark,  N.  J.,  is 
making  a  special  bid  for  the  installing  of  electric  irons  in 
the  homes  of  its  consumers.  A  well-prepared  folder — "Tron 
in  Cool  Comfort" — is  being  sent  out  to  prospective  cus- 
tomers. In  terse  sentences  it  tells  the  reasons  why  the 
electric  iron  tends  toward  "cool  comfort,"  and  the  com- 
panv  offers  prospective  users  an  opportunity  to  have  an 
iron  on  free  trial  for  two  or  three  weeks.  These  irons 
are  offered  at  $3.50  and  $3.7$  and  may  be  paid  for  in 
monthly  payments  of  $1  each.  This  price  includes  cord, 
plug  and  stand  and  a  five-year  guarantee  of  the  iron. 
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Illumination  and  Wiring 

Houses  Wired  by  Dirtless  Workmen 
Quite  frequently  there  1     to  I"    found  a   home  in   which 
great  cari    ha    bi  en  taken  in  tl  ,■  ctures 

and  furniture  but  in  which  the  lighting  and  lignting  fix- 
tures arc-  inadequate,  antiquated  and  total  rmony 
with  their  surroundings.  It  is  certain  thai  lighting  fixtures 
an-  as  much  a  part  of  the  furnishings  oi  a  room  as  is  the 
rug,  the  bookcase  or  the  easy  chair,  and  no  room  is  well 
furnished  in  which  the  lighting  equipment  does  nol  har 
monize  with  its  surrounding 

In  many  cases  change    1    nol  made  in  the  lighting  - 
because  the  idea  has   bi  ■  ilished   in   the  min 

man)    pi  ople   that    any  m 

expense,    necessitates    tearing    up    floors,    much    aftei 
fashion  of  the  village  v'oluntei  iartment  in  search 

of  a  smoldering  Maze,  and  mi 
unrest  u  ithin  the  hou  ;ehold  while  thi 
and  scalier  dirt  and  plaster  upon  the  parquet  Roo 
best  rugs  in  the  house.    Many  timid  foil    mi  takenl; 
ilu   electrician  to  be  a  half-brother  to  the  plumbei  and  the 
paper-hanger-  a  man  with  mui  grimy  hand 


11.       1       DEVII t  CATCH!  VSTEB 

an  anarchistic  disregard  foi    property,      I  hey  picture  him 
.is  miic  who  leaves  .1  trail  oi  stained  walls,  mane. I  \ 
work  ami  broken  bric-a-brac  in  liis  wake.     It  must   bi 
mitted  thai   this  po  1       :  was  at  one  timi 

true. 

I  lowex  il.    e\  cr\     -en  n,  -       I  "\     industry 

develops  a  new   ami  diffen  nt  type  of  a 
\\  lnle  I  uthei    Burbank,  the  w  : 
\  eloping  the  seedless  plum  and  the  sp 

trical  industry  has  nol  been  idle.     It  ied  the  dirt- 

less  workman,     rhe  absolute  demand  fi  r  wiremen  whi 
equip  a  home  foi  electric  service  withi  ul  marring  thi   walls, 
woodv  ork  01    fui  niture,  w  ithi  n 
from  a  doorway   1  r  a  pictun    from  the  wall,  ha 
a  class  "i  workmen  of  unbounded  skill  and 

X-.  an  excellent  examp  men 

attention   is   called   to    I  !  -    photograph    sho 

« ireman  in  the  act   ol   cutting    1    -mi. ill  hole  in 
through  which  the  circuil  v  ill  b 
Even   a   small   hole,   how  ever,  requires  tl  ■ 
amount  of  plaster  which  when  1  nee  upon  the  floor  seems 
in  posses-,  a   faculty    foi    spreading  which  is  to  be  found  in 
no  other  material.     Ilu-  w  ise  electrician  I  md  in 

order  thai  his  own  shoes  max  nol  be  the  means  ol  carrying 
ibis  plastei   to  othei   pari     oi  the  bouse  1 


,vhich    is   shown   in    the 

illustration. 
Thi 

:i  cloth  to  which  are  fastened  four  wires 

is  pipe  at  the  outlet.     When  no  pipe  is  availal 
holdinj  til  nail  driven  into  the  ceiling 


gjxj  ng 

c 

E3 

Mo.    J      I  [SHI.NC    CIRCUn     1   NOi  >■     P  ■ 

al   a   point   near  I! 

well.      With   the   dust    catcher    1:. 
the  wireman  is   free  to  work  with  both  I 
thai    there    w  ill    be    no 
plaster  on  the  Boor  beneath.     Where  thi 
with  a  rug  it  is  ti 

an    additional    canvas    beneath    the    ladder    and    - 

in  place  while  tin   work  of  "fishing"  and  draw   1 
I  I   conduit   i-  hem  .refill 

ho\    at    hand    to   clean    up   any   dirt    or 


the  w  il 
hammi 

lifted    tin.. 

injurin 

small   51 
the  door  hi 
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formed  the  doorsill  and  with  the  assistance  of  his  helper 
has  finished  the  circuit  between  these  two  points.  With  this 
accomplished  the  small  boards  are  replaced  as  they  were 
found.  In  one  instance  where  a  parquet  floor  of  this  kind 
had  been  taken  up  and  relaid  the  householder  upon  his 
knees  examined  the  relaid  flooring  indicated  by  the  elec- 
trician  as   the  portion   which  had  been   torn   up   and  flatly 


FIG.     4 WORKMAN      CUTTING     OPENING     IN      SIDE     WALL     FOR 

OUTLET    BOX 

refused  to  believe  that  the  work  had  been  done,  so  well 
had  all  traces  been  removed. 

On  another  floor  of  the  house  shown  in  Fig.  1  and  2  a 
different  type  of  double  floor  was  encountered.  The  method 
used  by  the  wiremen  in  laying  their  circuits  in  this  case  is 
illustrated  in  Fig.  3.  A  single  board  of  the  top  layer  of 
flooring  was  taken  up  the  full  length  of  the  two  rooms  and 
hall  to  be  wired.  In  the  boards  which  made  up  the  second 
layer  of  floor  holes  were  made  at  regular  intervals  and 
the  joists  bored  with  a  long  bit  which  permitted  boring 
two  joists  from  one  position  if  necessary.  Replacing  the 
hard-wood  top  flooring  effectually  removed  all  evidence  of 
the  wiring  concealed  beneath  the  floor.  In  this  job  there 
were  about  forty  outlets,  and  the  installation  complete  cost 
approximately  $5  an  outlet.  This  may  be  said  to  be  an 
average  price  for  wiring  houses  of  this  type ;  but  it  varies 
with  the  many  conditions.  Houses  with  carpeted  floors  as 
a  rule  are  more  expensive  to  wire  than  those  with  hard- 
wood floors  and  rugs,  as  the  carpets  must  be  taken  up  and 
relaid. 

In  the  larger  cities  where  the  apartment  dwellers  are 
more  or  less  nomadic,  preferring  to  live  in  the  suburbs  dur- 
ing the  summer  and  in  city  apartments  in  the  winter,  the 
landlord  generally  can  take  advantage  of  the  tenants' 
absence  to  have  the  dwelling  wired.  However,  it  behooves 
him  to  be  doubly  sure  that  the  work  is  done  with  extreme 
care  in  such  cases,  as  the  average  tenant  is  always  ready 
to  complain  of  dirt  or  disorder  occasioned  by  work  done 
during  his  absence.  Figs.  4  and  5  show  two  workmen  of 
the  Manhattan  Electrical  Maintenance  Company,  of  298 
West  137th  Street,  New  York  City,  at  work  in  an  up-to- 
date  apartment  house.  This  company,  under  the  manage- 
ment of  Mr.  George  Brooke,  has  been  one  of  the  foremost 
in  insisting  that  its  men  perform  their  work  with  the  mini- 
mum of  annoyance  to  the  occupants  of  the  buildings  being 
wired. 

Fig.  4  shows  a  wireman  in  the  act  of  cutting  an  opening 
for  an  outlet  box.  In  performing  this  piece  of  work  the 
electrician  marks  upon  the  plaster  the  exact  size  of  the 
hole  which  must  be  made  to  admit  the  box.  With  the  aid 
of  a  chisel,  brace  and  bit  and  a  small  saw  the  opening  is 


neatly  made.  When  the  box  has  been  inserted,  the  irregular 
edges  are  carefully  replastered  and  covered  by  the  switch 
plate,  leaving  a  smooth  clean  surface.  The  workman  seen 
in  the  hall  is  inserting  a  box  into  an  opening  which  has 
already  been  prepared.  The  flooring  in  this  instance  has 
been  removed  at  the  side  of  the  hall  instead  of  in  the 
center,  as  previously  shown,  for  the  reason  that  in  this 
house  tongue-and-groove  flooring  had  been  used.  When 
flooring  of  this  type  is  encountered  it  is  generally  found  to 
be  best  to  remove  first  the  board  which  was  the  last 
to  be  put  in  place.  In  this  way  it  is  possible  to  remove  a 
single  board  at  a  time  without  breaking  the  lap  edges.  The 
same  method  of  getting  the  circuits  beneath  the  second 
layer  of  the  double  floor  was  employed  as  in  the  former 
case. 

Fig.  5  shows. one  method  of  drawing  flexible  steel  conduit 
into  a  room  which  is  to  contain  two  outlets.  The  main 
outlet  was  to  be  placed  in  the  position  occupied  by  the  for- 
mer gas  fixture.  However,  since  the  wall  at  the  right  of  the 
picture  was  of  solid  brick  construction  on  which  the  plaster 
had  been  placed  without  an  intervening  layer  of  lath,  it 
was  deemed  wiser  to  station  the  other  outlet  above  the 
dressing  table,  in  the  place  formerly  occupied  by  the  bracket 
which  previously  had  furnished  the  illumination  for  that 
table. 

Two  holes  small  enough  to  be  covered  by  the  canopy  of 
the  fixture  were  cut  in  the  ceiling.  An  additional  opening 
was  made  in  the  floor  above  at  the  vertex  of  a  right  angle 
formed  at  the  intersection  of  two  straight  lines  drawn  from 
the  outlets  shown  in  the  illustration.  With  a  man  at  each 
opening  the  steel  conduit  was  finshed  from  the  side  outlet 
to  the  center  and  connection  to  the  main  circuit  was  made 
at  the  opening  on  the  floor  above.  This  illustrates  very 
well  how  a  room  with  two  outlets  can  be  wired  by  cutting 
only  a  very  few  openings. 

It  is  the  policy  of  the  contractor  under  whose  supervision 
this  work  was  done  to  complete  the  installation  upon  each 
floor  in  turn  as  far  as  possible  before  beginning  the  next. 
Only  two  electricians  and  one  helper  are  assigned  to  each 
job,  as  this  is  thought  to  be  the  largest  force  that  can  work 


FIG.     5 DRAWING      IN      FLEXIBLE      STEEL      CONDUIT      FOR      TWO 

OUTLETS 

economically    without    disturbing   the    household   while   the 
wiring  is  being  done. 

It  would  seem  that  this  is  indeed  the  proper  solution  of 
the  wiring  problem,  for  the  incidents  cited  by  the  con- 
tractor and  his  men  show  that  the  antagonistic  housewife 
who  at  first  refuses  to  let  a  "crew  of  dirty  workmen"  enter 
her  home  is  soon  an  admiring  advocate  of  the  dirtless  elec- 
tric   wireman. 


May  31,   1913 
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Transposed  Motor  Circuits 

By  E.  W.  Copki 
A  contractor  sent  a  small  tw< 
lor    repairs.       The    windings    and    bearings    were    car' 
examined  and  apparently   nothing  was  wrong,  so  jhe   ma- 
chine was  reassembled  and  connected  to  a  two-phase  circuit. 
The   motor   was  able   to   start   and   operate    perfectly   even 
under    50   per   cent   overload    and    il    was    retui 
owner  marked  "O.K."     The  next  day   it 

the   motor  still  made  con   id(  I  ration 

and  became  hot  even  whin  running  light.     An  examination 


\ 
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I 

1  ft 

j 

[ 
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Phase 


WIKIM,    DIAGRAM 

of  the  motor  under  operating  conditions  showed  the 
connections  to  be  as  indicated  in  the  accompanying  diagram. 
Testing  above  the  fuses  showed   the   potential   to  bi 

volts  between  1  and  2,  220  volts  I"  t\ 2  and 

between  3  and  4,  312  volts  between  1  and  3,  zero  between 
2  and  4  and  220  between  1  and    \.    Fust  '1  out. 

With  these  connections  n  can  be  seen  thai  312  volts  was 
impressed  across  the  coils  of  one  phase  of  the  motor. 

I  he  connection  between  2  and  3  was  then  severed  and 
the  blown  fuse  replaced,  after  which  no  trouble  was 
rienced.     Upon   examining   the   connections   al    thi 
former  pole  it  was  found  that  originally  wires 

had  supplied  energy  to  the  various  motors,  bul  later  when 
an  elevator  was  installed  in  one  of  the  buil 
feed  wires  were  run    from  the  transformer--  and 
at  another  pole  as  shown  in  the  sketch,     Other  motors  of 
tin'   plant   were   not    affected   as  none   of   the   other 
switches  were  connected  together  at  2  and  .', 

This  case  of  trouble  serves  very  well  to  illustrate  the  fact 
that  in  bringing  wires  into  a  buildiri 

cised  to  insure  that  they  do  not  become  accidentally  trans 
posed.     Unfortunately  the  ordinal*)   wireman  d 
ways  carrv  a  voltmeter  with  bis  kit   of   tools,   but   depends 
largely  upon  the  relative   position   of   tin    wins    fur   deter- 
mining the   neutral  wire    ol  the  circuit. 


Recent  Telephone  Patents 

\ \  risi nil     l '  1  \  i'  1 
Mr.  1.  P,  Mills,  of  San  Francisco,  ' 
an   antiseptic   device    for  transmitters  which   consist  of   an 
annular  box  ol  metal  with  ribs   for  clamping  to  a  trans 
nutter  mouthpiece.     The  metal  wall  does  not  extend  within 
the  pel  lor. Hum  of  the  box.     The  box  Cunt. oils  a  thick  I'.' 
washer   which   is   soaked   with   antiseptic   solution.      Tli' 

forations  in  the  b"\  and  washer  are  in  line  with  die  sound 
passage  of  the  mouthpii 

I  \u ■  \ r 
Mr.  J.  C.  R.  Palmer,  ol  Brooklyn,  N    V.  has  patented  and 
assigned  to  the  Western  l  lectric  Company  an  arrangement 
of  circuits  for  a  multi-station  line.     Hie  receiver  is  nor- 
mally bridged  on  the  line,     Hie  transmitter  and  induction 

coil  are  detached  during   the   |j  ;i.m- 

mit  a  key  must  be  depressed  whit  1  connects  a  cod  into  the 
receiver  circuit  and  connects  the  transmitting  circuit 


Letter  to  the  Editor 

White  Screens  Before  Audiences 

To  thi   Edito  rid: 

Sirs: — In  a  nun  -  there  are  white 

back  of  the  platform  usi  intern  slides 

when  occasion  d<  r,  in   a  number  of  con- 

cert halls  use  is  made  of  a  sound  shell  over  the  platform, 
this  shell  being  frequently  painted  a  very  light  color.  In 
many  cases  these  white  surfaces  are  highly  illuminated 
ben  they  are  not  being  used  for  lantern  slides.  Un- 
der some  conditions  such  highly  illuminated  white  surfaces 
in  front  of  an  audience  may  cause  considerable  eye  dis- 
comfort. The  amount  of  such  discomfort  will  generally 
1  on  the  relative  surface  brightness  of  the  screen  or 
sound  shell  and  of  the  surroundings  of  the  screen  or  sound 
shell  which  are  within  the  range  of  vision  of  the  eyes  look- 
ing  tow  ard  the  stage. 

much  the  intrinsic  surface  brightness  of  the  screen  or  sound 
shell  back  ol  thi  stage  as  it  is  the  contrast  in  surface  bright- 
ness between  such  a  screen  or  shell  and  the  stage  surround- 
ings. The  remedy  is  either  to  decrease  the  surface  bright- 
ness of  the  screen  or  shell  behind  the  platform  or  to  in- 
crease the  surface  brightness  of  the  surrounding- 
surface  brightness  depends  upon  the  amount  of  light  falling 
011  a  surface  less  the  amount  of  light  absorbed  by  the  sur- 
face in  question,  the  surface  brightness  can  be  altered  cither 
by  changing  the  amount  of  light  din  >rd  the  sur- 

1   by  changing  the  color  of  the  surface,  or  by  both 
methods.      Whether   either   oni 

should  be  u  upon  the  circumstances 

of  the  case  under  consideration. 
I  hict  ices  have  had  llent  opporr: 

1  11    of.      In   the   concert 
ill  the  sound  shell  back  of  the 
iriginallj    finished  in  a  very  light  color.     This  - 
shell  is  always  highly  illuminated  during  pcrformano 
a     very     noticeable    difference    in    the    comfort    of    sitting 
through  an  evening  in  this  hall  depends  on  whether  the 
hting    of    the    hall    is    almost    extinguished    or 
whether  there  is  enough  general  lighting  to  reduce  the  un- 
comfortabl.  etween  the  light-colored  sound  shell 

and  its  surroundings. 

Another  example  is  the  auditorium  of  the  Western  So- 
ciety of  Engineers  in  the  Monadnock  Block.  This  is  illu- 
minated by  lamps  placed  above  a  skylight  and  equipped  with 
reflectors  SO  pointed  that  very  little  light  shines  in  tl  • 
Of  those  in  the  audience  Nevertheless,  it  was  felt  by  many 
that  something  was  wrong  with  the  lighting  of  this  room. 
It  was  at  last  concluded  that  the  trouble  came  from  the 
highly  illuminated  white  wall  back  of  the  platform.  The 
platform  illumination  w  with  a  trough  reflector 

led  back  of  a  celling  beam  iust  in  front  of  thi 
form.      In   order   I 

!i    lamps   were   provided   in   this   trough   to   make   the 
htness  of  the  white  screen  back  of  the  platform 
vcrv  much  higher  than 
round' 

The  directors  finally  irtain 

which  I  the  white  screen 

when  •  The 

relief  which  I  this  cut  pulled 

•1   after   the   screen   has 
been  1  -latter 

1111  tint,  be- 
ing neitlu  ' 

teduci    •  the  screen 

in   back   .  1    the   platform   and   the  bis   it 

nil  much  t.    I  :cagO 

111.  J    R 
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Field  of  the  Operating  Engineer 

A  Record  of  Practice,  Experience,  New  Ideas  and   Interesting 
Problems — Notes  on  Practical  Subjects — Questions  and  Answers 


Effect  of  Flood  at  Bedford,  Ind. 

Among  the  many  central  stations  which  were  entirely  put 
out  of  commission  by  the  floods  which  occurred  late  in 
March  and  early  in  April  was  that  of  the  Southern  Indiana 
Power  Company  of  Bedford,  Ind.     The  four  photographs 


drying  out  the  switching  equipment  and  series  and  shunt 
instrument  transformers.  The  oven  was  built  with  a  brick 
floor  upon  which  the  switches  and  transformers  were  placed 
and  under  which  a  fire  was  kept  burning.  A  circulation  of 
air  was  secured  through  the  apparatus  being  dried  by  means 
of  a  short  wooden  stack  erected  at  one  end  of  the  oven. 


FIG.     I WATERWHEEL    UNITS    PARTLY    SUBMERGED 

reproduced  herewith,  showing  the  machinery  at  the  Wil- 
liams plant,  give  a  very  vivid  idea  of  the  conditions  during 
and  after  the  flood.  The  water  at  its  maximum  stage  was 
6  ft.  over  the  turbine-room  floor  and  totally  submerged  all 
of  the  generating  and  remote-control  switching  equipment, 
comprising  four  1000-kw,  2300-volt  waterwheel-driven 
units,  two  750-kw  and  one  2500-kw  steam-turbine-driven 
unit  and  their  control  apparatus. 


FIG.     3 WASHING     MUD     OUT     OF     TURBO-GENERATOR 

Seven  days  of  drying  sufficed  to  raise  the  insulation  re- 
sistance of  the  generators  to  12  megohms,  at  which  time 
the  service  was  resumed  and  full  load  carried  on  the  station 
apparatus.  Some  of  the  smaller  apparatus  such  as  motor- 
generator  sets  were  lifted  by  the  crane  and  propped  up 
clear  of  the  water  as  soon  as  it  became  evident  that  the 
flood  would  reach  the  station  floor.  Fig.  2  shows  the  mud 
left  on  the  floor  after  the  water  had  receded,  and  Fig.  3 


FIG.   2 CONDITION    IN    STEAM    END   AFTER   WATER   RECEDED 

The  generators  were  dried  out  by  short-circuiting  their 
terminals  and  circulating  sufficient  current  through  their 
windings  to  keep  them  at  a  temperature  just  below  the  soft- 
ening point  of  the  insulation.  An  oven  built  in  the  power- 
house yard  while  the  flood  was  at  its  height  was  used  in- 


FIG.    4 OVEN    USED    IN    DRYING    SWITCHING    APPARATUS 

shows  the  means  employed  to  wash  out  the  deposits  left  in 
the  windings  of  the  turbo-generator.. 

The  problem  solved  by  this  company  is  typical  of  the 
problems  that  confronted  central  stations  all  through  the 
flooded  district. 
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Advisability  of  Keeping  Operating  Records 

An    item   often   lost   sight   of   in    turbine  driven    stations 
where   the   temperature   of   the  circulating  wati 
surface  condensers  is  v<  !"  the 

year  is  the  temperature  of  the  conden  f     d  with 

the    temperature    which    it    she  icuum 

carried. 

To  cite  a  concrete  illustrate  lound 

by  making  a  test  in  a  certain  plant 

the   condensate    leaving    the    turbine    coin!  only 

37  deg.  Fahr.  with  a  circulating-water  inlet  temperature  of 
34  deg.  Fahr.  and  a  vacuum  of  28.52  in.  referred  to  a  30-ln. 

barometer.     The  temperature    should   havi    l about  81 

deg.  Fahr.,  and  with  condi  ipmenl  of  the  latest  type 

this   could   be    raised   to   about   88   deg.    Fahr.,    making   a 

difference  of  about  51  thermal  units  per  pound 

<  very  pound  of  condensate  returned  to  the  hot-well.    Re- 

duced  to  dollars  and  cents,  this  loss  represents  a  6  per  cent 

return  on   an   investment  of      1    ■■  0O0-kw 

unit  running  twenty  hours  per  day,  with 

per  ton.     Had  the  temperature  of  the  circulating 

regularly  taken  at  the  inlet  ani    0  id  the  temperature 

of  the  condensate  been  recorded  this  condition  of 

would   have  been  detected   and    remedied   before   such   an 

unsatisfactory  stage  was  reached. 


Lessons  from   Line  Troubles 

The  story  of  industrial  accidents  often 
profitable    means   of   safeguarding    Eutun     work,   and   the 
li   i  ons  of  individual  ca  u 
tion,  construction  or  design  which  over 

pri 1 11  the  follow  ing  paragi  tpl  en  the 

essential  particulars  of  a  number  oi 

closely  related  to  the  use  of  electrical  apparatus  with  sug- 
gestions as  to  preventive  measures. 

In  one  instance  a  telephone  linema  ming 

in  contact   with   the  high  voltage   Hi a    largi    central 

station.     The  lineman  was  at  work  upon  a  cable  box  on  a 
which  earned  four  cross-arms,  the  highest  being  occu- 
pied li\   fire-alarm  wires,  the  second  and  third  by  telephone 
and  the  fourth,  which  was  \.$  ft.  below  the  third,  by 
two  high-tension  and  two  dead  win  ntral  station 

company.  The  cover  of  the  cable  box,  when  raised,  came 
in  contact  with  the  high-potential  wire  at  a  point  where  the 
insulation  was  worn  off,  and  it  appeared  that  this  condition 
led  i"  the  fatality,  th<  evidence,  indicating  that  in  raising 
the  cover  the  hand  of  the  lineman  came  against  the  wire. 
The  use  of  a  cable  box  installed  in  such  a  way  that  it-- 
could  have  been  Ereely  opened  a  ild  probably 

have  obviated  the  accident  and  would  have  been  a  simple 
pre*  enth  e  mea  un   along  the  hue-,  ol  ■  ice. 

In   another   instant  e  a  linen  npany 

employed  as  .1  "trouble  shooter"  was  injured  in  testing  two 
telephone  wires  on  .1  pole,  these  having  been  run  across  the 
street   above  the  local   >  ion   feeders.     Originally 

the  two  circuits  were  separated  b)  about  8  in.,  but  thi 

phone    wires    Sagged    and   during    windy    weather   came    into 

frequent   swinging  contact   with   the  lighting   feeders,  the 

insulation  on  which  had  become  old  and  chafed.  Prior  to 
the  accident  the  occasional  occurrence  of  a  momentary  are 
.11  the  point  ol  contact  had  been  observed  by  the  line  crew 
of  the   lighting  eomp.ni>.  -  had  been  neglected  on 

the  -round  that  the  responsibility  was  the  telephone  com- 
pany's affair,  since  it  was  the  later  occupant  of  the  street. 
I  he   ease   was   carried   to  the  courts,   wheie   Ii.m1i   com 

were  held  responsible,  tin-  need  of  better  maintenance  em 
phasized  and  the  practice  ol    sep  1  circuits  b) 

at    least    lS    in     advocated.       The    COSt    <<\    the    damages    was 

probabl)  200  tunes  the  expense  ~^  safeguarding  the 

ing  in  the  initial  installation. 


In  -till  another  case  failure  on  tl 
trie-service  compai 

construction   at  an  volt,  three- 

tcd   in   a    fatal   accident 

of  the 
int  where  the  din 
1.  and  the  1  ccident  in  money 

.don.  It  might  have  been  pri  ~oper 

mechanical   construction    or  n    to  main- 

tenance.     I  he  top  win    01  the  circuit  was  carried  on  insu- 
lator to  the 

After  tile  acci- 
dent   1  nd    lying   in    the    road    with    a 

1    pin   and   insulator.      The   cross-arm   had 
to  be  decidedly  out   .,i  alignment  prior  to  the  accident  and 
1:   appeared   that   the  line  department  had   failed  to  make 

I  -   at  this  point   after   its  attention   h 
the  d(  I 


Reconstruction  of  a  Storage-Batter]   Plant 

After    a    numbi 
plant 
recenth.  overhauled  and  parti] 

tion    h. 

There 
a  discharge  rating  of  2500  amp  for 


*l-Aa*' 


id,  which  was  found  bl  51 

I'he  method  oi    supp 
shown   1:1    Fig.    1       It   will  he  noted  that   tl 
lators  were  spaced  with  no  particu  width 

of   the  cells,  and   thus    it  irrcd   that 

of   these   insulators  came  directly  under  : 

Vcid  which  coll, 
lead    lining   dripped    upon    them    and 
kiting  properties       I  lie  tanks  were  lined  with  lc 
in.  thickness  -ere  burned 

tank   contained   sevent] 
the    Manchester   type,       I  he   I 

a  heavy  lead  channi  1 
the  negat 
the  next 

After  si\  and  one-hall 
nearly    worn    out    and  The 

|i  11  tanks  wen 
the  w  and  the  b 

badlj   ft  '"  ,nc 

time.      ■  >n    this     l<  C  IUI  I 

cided  upon,  and  this  was  done  bj   I 

own    - 

Fig.  -  shi  t* -  thi    in 

cell  is  an  independent  Ul 
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form  the  support  for  the  insulators.  There  are  ten  of  these 
blocks  and  insulators  under  each  tank.  The  space  under 
the  cells  is  clear  so  that  a  man  can  crawl  under  and  replace 
any  insulator  or  block.  A  new  insulator  was  developed  by 
the  company.  An  annular  space  in  the  insulator  contains 
oil,  shown  in  black  in  the  illustration.  Any  leakage  would 
have  to  come  down  the  center  extension  of  the  insulator, 
across  the  surface  at  the  oil  to  ground.  After  two  years' 
service  the  insulation  is  almost  perfect.  The  new  tanks 
without  paneling  have  proved  much  stronger  and  do  not 
require  so  many  spacing  insulators.  The  paneling  of  the 
old-type  tanks  was  so  constructed  as  to  form  a  lodging  place 
for  acid  drips,  and  the  consequence  was  decay  in  the 
crevices. 

The  old  tanks  were  removed  to  an  upper  floor,  the  lead 
lining  removed,  and  after  the  lining  had  been  inspected 
inside  and  out  and  repairs  made  if  needed,  the  lining  was 
installed  in  the  new  tank.  All  the  old  linings  with  a  few 
exceptions  were  used  over  again. 

The  lead  linings  where  they  extend  over  the  edge  of  the 
tanks  were  cut  to  form  drip  points.  The  point  on  each  end 
was  in  the  center  and  on  the  sides  there  were  four  points 
which  came  between  the  insulator  spacing  of  the  tanks. 
This  scheme  keeps  the  insulators  free  of  acid  from  drip- 
ping. 

A  new  type  of  positive  plate  known  as  the  Tudor  type 
was  used.  The  new  positives  are  practically  pure  lead 
plates,  grid  and  active  material.  The  plates  are  about 
y%  in.  thick.  The  surface  is  cut  into  horizontal  rows  of 
finely  divided  grooves.     Between  the  ^-in.-wide  horizontal 


FIG.  2 TYPE  OF  CONSTRUCTION    NOW   USED 

rows  was  left  a  web  of  the  lead  which  was  not  cut.  The 
active  material  was  formed  in  the  finely  divided  grooves. 
These  plates  were  very  easily  buckled  and  required  very 
rigid  separation.  The  board  separators  were  equipped  with 
five  dowels  each.  The  outside  dowels  were  1  in.  wide  by 
Yi  in.  thick.  The  other  three  were  l/2  in.  wide  by  y2  in. 
thick.  These  separators  were  suspended  from  the  top  of 
the  plates  by  means  of  a  rubber  peg  pushed  through  the 
top  of  the  center  dowel.  The  hold-downs  are  semicircular 
glass  pieces  about  8  in.  long.  Some  of  the  old  plates  re- 
moved in  the  process  of  reconstruction  did  not  have  any 
of  the  active  material  remaining  in  them.     Enough  were 

data   obtained  from   wattmeter  tests    (one  week's 
average) 


Before 
Rebuilding 

After 
Rebuilding 

Kw-hr.  efficiency,  per  cent 
Amp-hr.  efficiency,  per  cent 

32.1 
45.3 
960 

43.  X 
51.3 
2410 

found,  however,  to  be  sufficiently  valuable  to  give  a  year's 
service   in   fifty  cells. 

The  negative  plates  are  the  plates  from  the  original  in- 
stallation. They  were  found  good  for  several  years  more 
of  efficient  service. 


Some  wattmeter  tests  made  on  one  of  the  batteries  before 
and  after  the  reconstruction  are  recorded  in  the  accom- 
panying table.  The  weekly  overcharge  was  distributed  and 
charged  to  the  amount  of  energy  put  into  the  battery,  by 
adding  one-sixth  of  the  power  required  by  the  overcharge 
to  the  charge  required  by  the  battery,  after  a  discharge,  if  a 
discharge  occurred  on  six  nights  of  a  week  following  the 
overcharge. 

COSTS    OF    ORIGINAL    INSTALLATION    AND    RECONSTRUCTION 

Two  batteries  instalted  complete  with  boosters,  wiring  switch- 

ft  boards  and  copper  bars $198,000.00 

Cleaning  out  sediment,  including  pump,  tanks,  etc 2, 223. 13 

Reconstruction  1910  and  1911 107,321.88 

Board  separators  complete  with  dowels,  each 0.15 

Positive  plates,  each 4.00 

Negative  plates,  each 3.65 

Oil  insulators,  complete  with  alloy  cap,  each 0.40 

Wooden  tanks,  railway  company's  manufacture,  each 12.00 

Lead  linings,  railway  company's  manufacture,  each 15  .00 

In  an  article  in  a  recent  issue  of  the  Iowa  Engineer  Mr. 
Charles  A.  Hobein  describes  the  original  installation  of 
this  storage-battery  plant  and  the  reconstruction  work 
outlined   in   this   article. 


Vacuum-Heat  Treatment  for  Drying  Flood-Immersed 
Motors  and  Equipment 

For  drying  out  a  large  part  of  its  shop  electrical  equip- 
ment, including  motors,  fans,  fixtures,  etc.,  which  for  seven- 
ty-two hours  were  immersed  by  the  high  waters  of  the 
recent  Dayton  flood  and  meanwhile  covered  with  a  thick 
deposit  of  mud,  silt,  etc.,  the  engineers  of  the  Piatt  Iron 
Works,  of  that  -city,  improvised  a  successful  vacuum-heat 
treatment  with  the  aid  of  a  condenser  and  air  pump.  Into 
a  condenser  drum  36  in.  in  diameter  and  8  ft.  long  was 
piled  the  electrical  equipment  to  be  dried.  Bolting  up  the 
head  end  of  the  drum,  connection  was  then  made  with  the 
suction  line  of  an  air  pump,  which  reduced  the  air  pressure 
to  a  "vacuum"  of  14  in.  to  16  in.  of  mercury  column.  The 
corresponding  boiling  point  of  water  was  thus  depressed  to 
190  deg.  Fahr.,  so  that  when  steam  was  admitted  to  the 
coils  the  internal  temperature  could  not  rise  above  a  value 
where  the  rubber  insulation  might  be  endangered.  As  fast 
as  the  various  contents  of  the  condenser  drum  were  dried 
the  head  end-bolts  were  loosened  and  the  dried  apparatus 
replaced  with  more  water-soaked  equipment.  Altogether  in 
this  way  three  carloads  of,  motors,  fans,  sockets,  fixtures, 
etc.,  were  restored  to  usable  condition  without  endangering 
the  insulating  material  they  contained — an  achievement 
which,  in  view  of  the  difficulties  surmounted,  is  well  worthy 
of  record. 


Power-Factor  Correction 

There  is  at  present  in  our  plant  a  200-kw  alternator  which  is  carrying 
an  induction  motor  load  of  67  kw  at  about  33  per  cent  power-factor.  If 
there  is  placed  upon  the  line  a  30-kw  synchronous  motor  which  is  to  be 
operated  at  no  load,  how  much  can  the  power-factor  of  the  load  be  im- 
proved? I.    F.    R. 

If  the  motor  were  placed  upon  the  line  and  the  excitation 
adjusted  so  that  the  motor  would  be  taking  full  load  watt- 
less current,  the  power-factor  would  be  changed  in  the 
following  manner :  With  a  power-factor  of  33  per  cent  the 
wattless  factor  is  94  per  cent,  which  with  a  total  load 
of  200  kva  means  188  wattless  kva.  When  reduced  by 
30  kva  to  158  kva,  the  wattless  factor  would  be  about  79 
per  cent  and  the  corresponding  power-factor  about  61  per 
cent.  These  values  are  only  approximate,  no  account  being 
taken  of  the  constant  losses  and  the  slight  reduction  in  the 
kva  on  the  system  by  reason  of  the  reduced  wattless  volt- 
,  amperes. 
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Digest  of  Current  Electrical   Literature 

Abstracts  of  Important  Original  Articles  Appearing 
in    the    Periodical    Electrical    Press    of    the    World 


Generators,  Motors  and  Transformers 

Armature  Windings  in  Air-Gap. — F.  Niethammek, — In 
calculating  the  magnetic  circuit  of  machines  the  exact 
determination  of  the  armature  windings  for  the  air  g 
often  most  important.  There  is  a  difficulty  in  this  in  so 
far  as  the  effective  air-gap  length  and  the  effective  air-gap 
section  do  not  agree  with  the  real  values  on  account  of  the 
presence  of  slots  and  the  straying  of  tin. 

di  termine  the  ai  mature  winding    thoi 

either  the   real   air-gap  is   used   and   the   ail  l  is 

corrected  or  the  real  air-gap  section  i^  used  and  the  air  gap 
length    is   corrected.      Both    methods   are   employed    by   the 
author  in  the  discussion  and  calculation  of   varii 
problems. — Elek.  und  Masch.   (Vienna),   May  4,    ti 

Commutation. — G.  W.  Worrell. — An  article  on  the  mag- 
netic conditions  prevailing  in  the  commutation  zone.  The 
author  shows  that  Binder's  theory  agrees  with  his  own 
views. — Elek.  und  Masch.  (Vienna  1,  April   27,   1913. 

Lamps  and   Lighting 

Tungsten   Daylight  Lamp,     ["h  ral  composite 

the  light  of  incandescent   lamps  differs  considerably 

that  of  daylight.    Fig.  1  shows  the  diffi 

6 


/ 

/ 

HIP 

Tage 

stic 

it. 

HP 

0.42 


0.50 


0  60 


07  0/4, 


FIG     1       CURVE  snow  int.   DIFFI  Rl  MCI     BBTWEl    ■      IA\ 
1  tGB  1    FROM    im    \  \  MPS 

represent  wave  lengths  and  the  ordinates  of  the  curve  give 
the  ratio  of  the  intensities  of  the  tungsten   lamp  at 
daylight  for  the  different  wave-lengths,  if  the  intensity  of 
daylight  and  of  the  tungsten  lamp  1-  assumed  to  be  the 
same  at  the  wave  length  of  0.42(1  in  the  blue-violel  p 
of  the  spectral.    If  tungsten  lamps  are  to  give  a  light 
to  daylight,  part  of  the  lighl  ot  the  Other  wave  lengths  must 
isorbed  by  special  absorbing  mediums,  but  the  efficiency 
oi  the  lamps  is  thereby  greatlj  reduced  so  that  the  tungsten 
lamp  producing  exact  daylight  consumes  not   less  than  4 
w.uts  per  candle.    That  this  is  ii'  I  worse  is  due  to  thi 
that  the  rays  which  must  be  absorbed  to  the  larj 
— the  red  ones — have  a  con 
the  human  eye     On  account  of  the  sensibility  of  the  human 


eye  with  respect  to  different  wave-lengths  a  German  com- 
pany has  developed  a  lamp  in  which  the  absor 
stricti  The 

rays  of  wave-lengths  -j.  and  above  0.62a.  are 

not  changed  at  all.      While  this  di  1  a   light  ex- 

actly   equivalent    to   daylight,    it    is    lor   practical    pur 
sufficii  id  there  is  not  a  great  loss  of  energy.    The 

Vcrico  lamp  of  the   Siemens  &   Halske    •  built 

[00  watts  and  voltages  of  100  to  130  and  200  ti 
andle-power  1-  from  70  to  75,  so  that  the  specific  con- 
sumption is  about  1.4  watt  per  candle.  Globes  of  120  mm 
are  used  for  these  lamps.  The  life  is  the  same  as  that  of 
the  tungsten  lamp  and  the  color  of  the  light  does  not  change 
during  life.  The  lamp  is  intended  especially  for  silk,  color. 
paper  factories,  etc.,  where  it  i>  import  ^uish 

as   in   ordinary   daylight. — /  ucht.,  April 

30,   1913- 

Drawn-Tungsten    Wire. — A    note    on  ritish 

patent  (No.  9981,  1912)  of  I  H.  Fischer.  Pure  anhy- 
drous tungstic  acid  is  reduced  by  a  hot  current  of  hydrogen 
in  the  presence  of  a  volatile  drying  agent,  for  example. 
phosphorous  pentoxide.  The  crystals  of  tungsten  which 
eparated  out,  cooled,  pressed  into  flakes 
and    then    agglomerated,    by    pressing    and    simultatv 

ng,  into  rods,  which  art-  thi  n  rolled  in  a  machine  which 
applies  pressure  at  more  than  two  points. — L01 
1913. 

•    m/  Colors  1 
trutn. — R.  A.   Houstoi-n. — An  account  of  an   it 
carried  out   bj    a   student  society  of  Glasgow   l*ni\ 
Light  in  the  middle  of  the  spectrum  is  much  brighter  than 
light   at   the  of   radiation   in 

ergs  per  second  per  square  centimeter.     The  brightni 
any  part  of  the  spectrum  in  candles  per  square  centimeter 
may  he  denned  as  the  visibility  of  that  part.     To  determine 
the  relative  visibility  of  the  different  parts  of  the  spectrum 
we   must   determine   the   luminosity   curve  of  the   spectrum 
and  the  distribution  of  energy  throughout  it.     The  • 
of    the    tests    are    given    in    form    of    diagrams.— Pi 
Magazine,  May,  1913. 

Generation,  Transmission  and  Distribution 

y   Driven    I 
ict   of   a   paper   read   before   the    (British)    Inn   and 
Steel   Institution  on  a  new   form  of  electrically  driven 
high  continuous-runninj  mill.     The  ba< 

the  new  system  is  that  if  in  a  mill  with  two  rolls  art 
mentS  can  be  made  to  make  t  '.'.  the  top  roll 

vice  versa,  then  at  each  reversal  of  ti-.. 
rolls  there  will  be  a  pass  in  ti  D      If.  then. 

a    pair   of   rolls   be   mounted    in    c;;.  -';    arc 

•rauies   or  b  ifford 

a  continuous-running  two  high  mill,  whicl 

of  1  So  deg  -  -half 
9,  1913. 

paper  read 

neers  on  details  of  using   the  thre  m   in 

electrical  w  nee  to 

troubles  experienced  in  practice  and  met 
them  and  "  ription  of  the  differ 
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use.  Efficiency  is  not  everything  to  be  desired.  Slightly 
lower  efficiency  combined  with  good  running  qualities,  ease 
"i  repair  and  reliability  are  to  be  desired  rather  than  higher 
efficiency,  increased  cost  and  difficulties  of  repair  and  the 
constant  dread  of  the  rotor  and  stator  laminations  touching. 
— Transactions  South  African   Inst.  Elec.  Eng.,   February, 

I9I3- 

Surface  Combustion.' — C.  D.  McCourt. — An  illustrated 
article  on  the  "Bonecourt"  process  of  surface  combustion, 
which  consists  essentially  in  passing  a  mixture  of  gas  and 
air  in  the  proportions  for  complete  combustion  through  or 
over  porous  bodies.  As  soon  as  a  certain  temperature  is 
reached  the  combustion  proceeds  on  the  porous  surfaces, 
and  radiant  heat  is  the  result  as  distinct  from  flame.  The 
theory  underlying  this  process  is  explained,  and  some  de- 
tails are  given  of  the  results  obtained  in  practice. — London 
Electrician,  May  2  and  9,  1913. 

Traction 

Mountain  Railroad  Locomotive. — A  profusely  illustrated 
detailed  description  of  the  800-hp  single-phase  locomotives 
of  the  Mittenwald  mountain  railroad.  The  motor  is  direct- 
ly connected  to  the  axle  without  gearing.  There  is  no  arti- 
ficial cooling.  The  emf  on  the  trolley  wire  is  15,000  volts 
(frequency  15  cycles  per  second).  The  voltage  is  reduced 
to  300  at  the  motor,  which  is  a  compensated  repulsion 
machine. — Elek.  und  Masch.  (Vienna),  May  4,  1913. 

Storage-Battery  Cars. — H.  Beckman. — The  conclusion 
of  his  paper  read  before  the  Electrical  Society  of  Vienna 
on  modern  storage-battery  cars  and  motor  trucks. — Elek. 
■und  Masch.  (Vienna),  April  27,  1913. 

Industrial  Locomotives. — F.  Riep. — The  conclusion  of  his 
illustrated  article  on  the  principles  of  design  of  electric 
locomotives  supplied  with  energy  from  a  trolley  wire,  for 
mines  and  other  industrial  purposes. — Elek.  Zeit.,  May   1, 

1913- 

Installations,   Systems  and   Appliances 

One  Threc-Phase  Versus  Three  Single-Phase  Trans- 
formers.— William  Nesbit. — An  article  illustrated  by 
diagrams  discussing  the  relative  advantages  and  disadvan- 
tages of  three  single-phase  versus  one  three-phase  trans- 
former with  respect  to  the  disarrangement  of  service  in 
case  of  breakdown,  cost,  efficiency,  floor  space,  weight, 
insulation  failures,  etc.  The  author  concludes  that  there 
are  so  many  minor  advantages  and  disadvantages  applying 
to  each  type  of  transformer  that  a  concrete  summary  is 
difficult,  but  that  for  feeding  energy  to  motors,  rotary  con- 
verters and  motor-generator  sets  three-phase  transformers 
will  in  the  near  future  be  very  generally  employed.  In  an 
editorial  note  on  the  same  subject  A.  B.  Bender  points  out 
that  for  general  distribution  work  where  the  market  is  to 
be  gradually  developed  the  single-phase  lighting  load  is 
usually  developed  first.  In  this  case  it  is  best  to  install  first 
one  single-phase  transformer  and  to  add  a  second  and  a 
third  unit  later. — Elec.  Journal.  May,   1913. 

Safety  of  Electric  Installations. — G.  Dettmar. — The  first 
part  of  an  article  giving  data  on  electrical  installations  for 
lighting,  power  and  traction  in  Germany,  with  special  ref- 
erence to  the  question  of  liability  of  causing  fires,  accidents 
to  workmen,  etc.  A  great  many  statistical  data  are  given 
covering  a  long  series  of  vears.  The  article  is  to  be  con- 
tinued.— Elek.  Zeit.,  May  8,  1913. 

Electric  Plant  at  Fusan,  Korea. — J.  Douglas  Collier. — 
An  illustrated  article  on  the  new  electricity  works  at  Fusan, 
Korea.  The  generators  are  gas-driven  and  the  two  main 
sets  have  a  rating  of  300  kw  each  at  3500  volts,  three-phase, 
511  cycles. — London  Elec.  Review,  May  9.  1913. 

Electric  Restaurant. — An  illustrated  description  of  a  new 
fashionable  restaurant  in  Kensington,  London,  in  which  not 
only  all  the  cooking  operations  but  also  bread-baking,  venti- 
lating, heating,  refrigerating  and  time  service  are  to  be 
carried  out  electrically. — London  Electrician  and  Elec.  Re- 
\  May  9.  1913. 


Elect rophysics  and  Magnetism 

Stability  of  Residual  Magnetism. — X.  H.  Williams. — 
An  account  of  an  experimental  investigation  in  which  an 
oscillographic  method  was  developed  for  plotting  any  kind 
of  a  magnetic  cycle  with  an  alternating  current  of  60  cycles 
provided  eddy  currents  and  end  effects  are  negligible.  The 
method  is  applicable  when  the  flux  variation  is  as  small  as 
150  lines  of  induction,  and  it  may  be  used  for  any  cycle  in 
which  the  flux  variation  is  greater  than  that  amount.  It 
was  shown  that  in  a  given  specimen,  for  any  value  of  resid- 
ual magnetism,  there  is  a  definite  elastic  limit  which  is  the 
maximum  field  that  can  be  applied  to  the  specimen  without 
producing  permanent  demagnetization,  and  that  if  any  field 
not  exceeding  the  limiting  field  be  applied  and  then  re- 
moved, the  specimen  will  return  to  its  original  condition. 
Within  the  elastic  limit,  magnetic  stress  and  strain  are 
approximately  proportional ;  that  is,  the  demagnetization  is 
approximately  proportional  to  the  field  intensity  that  pro- 
duces it,  provided  the  specimen  returns  to  its  original 
remanence  when  the  field  is  reduced  to  zero.  The  hystere- 
sis as  indicated  by  the  area  of  the  curves  is  small  and  is 
approximately  the  same  for  soft  iron  'and  hard  steel.  The 
extreme  points  of  the  stable  demagnetization  and  recovery 
curves  lie  inside  the  maximum  hysteresis  curve.  The  sus- 
ceptibility to  small  demagnetizing  fields  increases  slightly 
with  decrease  of  residual  magnetism,  the  maximum  differ- 
ence observed  being  about  8  per  cent.  The  recovery  from 
the  effect  of  a  demagnetizing  field  is  greater  for  low  value 
of  residual  induction.  For  hardened  steel  it  was  found  to 
be  i960  lines  of  induction  per  square  centimeter,  or  24.5 
per  cent  of  the  maximum  residual  induction.  For  drawn 
piano  wire  it  was  1200  lines  per  square  centimeter,  or  8  per 
cent  of  the  maximum  remanence,  and  for  soft  iron  it  was 
600  lines  per  square  centimeter,  or  6  per  cent  of  the  maxi- 
mum remanence.  These  numbers  represent  the  elastic 
limits  for  low  values  of  residual  magnetism.  There  is 
shown  to  be  a  well-defined  upper  limit  beyond  which  the 
residual  magnetism  of  an  open  magnetic  circuit  of  steel 
cannot  be  made  to  pass.  For  hard  steel  the  elastic  limit  is 
approximately  proportional  to  the  difference  between  the 
residual  magnetism  and  the  maximum  magnetism. — Phys. 
Review,  May,  19 13. 

The  Hall  Effect. — Alpheus  W.  Smith. — An  account  of 
an  investigation  the  chief  results  of  which  are  as  follows : 
An  increase  of  temperature  causes  changes  in  the  Hall  effect 
and  in  the  Nernst  effect  in  monel  and  nichrome  which  are 
very  similar  to  the  changes  produced  in  nickel,  iron  and 
cobalt  under  corresponding  conditions.  The  Nernst  effect 
and  the  Hall  effect  in  monel  and  in  nichrome  depend  on  the 
temperature  in  essentially  the  same  way.  The  addition  of 
small  quantities  of  silicon  to  iron  causes  a  large  increase 
in  the  Hall  effect  and  a  decrease  in  its  temperature  co- 
efficient. Under  similar  conditions  there  is  at  first  a  de- 
crease in  the  Nernst  effect,  then  a  reversal  of  its  direction 
and  an  increase  to  a  larger  value  in  the  opposite  direction. 
Associated  with  this  reversal  of  the  Nernst  effect  is  the 
reversal  of  the  thermo-electromotive  force  against  copper. 
In  a  transverse  magnetic  field  the  resistance  of  monel  and 
nichrome  behaves  like  the  resistance  of  nickel  except  that 
the  changes  under  corresponding  conditions  are  less  than  in 
nickel.  The  influence  of  tension  on  the  longitudinal  change 
of  resistance  in  a  magnetic  field  in  monel  and  in  nickel  is 
the  same  except  for  magnitude.  Large  quantities  of  oc- 
cluded hydrogen  do  not  change  the  Hall  effect  in  palladium. 
In  the  neighborhood  of  275  deg.  C.  there  is  a  molecular 
transformation  in  tellurium.  The  Hall  effect  after  this 
transformation  is  about  double  its  value  before  the  trans- 
formation. The  Hall  effect  has  been  determined  in  iron 
pyrites  and  galena.  In  these  crystals  the  Hall  electromotive 
force  is  proportional  to  the  magnetic  field. — Phys.  Review, 
May,  1913. 

Absorption  of  Electric  IVavcs  by  Air  and  Steam. — J.  E. 
Ives. — An    account   of    an    experimental    investigation    the 
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icsults  of  which  show  thai  foi  electric  waves  about  10  cm 
long  passing  through  air  at  pressures  ranging  from  76  cm 
to  0.001  <ni  ut  mercury,  and  through  water  vapor  at  pres- 
lin  ranging  from  I.50  cm  to  O.OIS  cm,  the  absorption  of 
the  energj    of  the  wav<      b     thi    air,  if  it  exists,  must  be 

less  than  one-tenth  01   1  pei  pei   ci  nl  mi  ti  r,    'I  his  was 

also  found  to  be  true  when  the  ail  was  ionized  by  /adium 
chloride    placed    in   0  ithin    the    tube.      This 

would  indii  ate  thai  the  ionization  <<i  thi   air  by  radium  pro- 
duces,  if   any,  only   a    verj      mail    efl  tS  absorbing 
power  for  electric  wavi  Mag-, 
1  1       1913. 

Radio-Activity. — A  paper  by  A.  Flel    on  thi   1    1  tence  of 
uranium  Y  reaches  tin  conclusion  thai  all  attempts  to  con- 
firm the  existence  of  tin-  substance  called  uranium  \ 
unsuccessful.      A    papei     b)     I.    A.    Cranston    discusses    the 
growth  ot  radiothorium  from  n  -■.     A  paper  by 

I..  Rutherford  and  II.  Richardson  deals  with  the  analysis 
ni  thi  gamma  raj  from  radium  B  ami  radium  C.  A  paper 
bj  \.  van  den  Broi  1  di  •  ■■  the  quantitative  relation  be 
tween  the  range  of  tin    alpha  rid  tin-  number  of 

charges  emitted  during  di  intej  1  ition.— Pfoifar.  Mag.,  May. 
IOJ  I 

Din  hargi    0)   Electi  ii  11     fr<  »    1  Bodies  in  a 

I  ,1,1111)11.  ( ,.  Owen  and  R.  Halsall.— An  account  of  an 
investigation    in    which    the    nature  in    a 

vacuum,    of    the    negativi  from    palla- 

dium, pure  and  commercial  platinum  and  iridium  was 
studied,    The  carriers  consist  almost  entirely  oi   Ere< 

irons.      I  I'    any    of    the   dischai 

then  the  proportion  of  hi  a  >      i 

temperatures,  certainly  less  than  one  part  in  two  thousand 
and  probabl]  l<  than  one  pan  in  ten  thousand. — Philos. 
Mag.,  May,  1 91 3. 

,  llhilr. — E.    F.    NORTHRUP.       \n    illustrated    noti 
scribing    some    expi 

hite     low  1  -  tte,   Vpril,  rgi  .^. 

Units,  Measurements,  and  [nstruments 

1/ easw  ing  the  Degrei 
Motor   I  'in  ing  0  ■  t    the 

recent   instrument   exhibition  of  thi    French    Physical 
cietj  in  Paris  there  was  shown  a  modification  of  the  appa- 
1  at  us  oi   Bouchei  ot  for  mi  gular- 

itv  oi     peed  "i  a  motor  durin;  olution,  which  was 

dl    Cribed   and   illustrated   in    thi  I'll.?,   page 

ini.     Instead  of  the  instrumcnl    shown  in    1  ig.  .)  .u   thai 

place  the  instrument  shown  in   1  ig.  2  is  now  used,     li  is  a 

small  galvanometer  with  movable  coil  C  mounted 

.mil  provided  with  a  mirror 

duci  '1   b)    two   springs    RR   « hich    acl    01      hi    end  ol    the 


FIG.    2 — INSTlU'MINi     1  VARIATION 

needle.    The  tension  >^i  the  springs  is  adjustable  bj  means 
ol  the  screw  V,  which  permits  one  to  change  the  distance 
between  two  nuts,      ["he  sensitiveness  of  the  modified  ap- 
paratus is  such  that  at  a  distance  ^\   1  m  the  amplitu 
1  he  oscillations  of  the  movable  spot  covers  the  whole  scale 

with  25,000  ohms  in  the  circuit       When   resonance  has  once 

been    established    the    tension    oi    the    springs    is    slightly 


changed  in  order  to  produce  the  amplitude  of 

the  oscillations  is  varied  by  changii  ance  in  the 

circuit  which  can  ibout  2500  ohms. 

The  whole  measurement  I  the  resist- 

ance.    The  apparatus  is  adjusted   for  the  mean   frequency 
and  permits  variations  of    10  per  cent   from  its   freqi 
M.   Blondel  has   found  -ion  of  the  same  prob- 

lem.    A   generator  giving  an   cmf   strictly   proportional   to 
ecd  is  attached  to  ind  the  gen- 

■.  .meter.     It 
is  sufficient  to  1  nee  in  order 

irregulari- 
.   com- 
mutator generator,  which  would  introduce  into  the  emf  ail 
kinds  of  harmoni  a  uni-polai 

the  armature  of  which  _   in  a  cylin- 

drical air-gap.     Stationary  br  the  current.   The 

r.p.m. — La  May 

-'.   t9l3 

Redu  sat. — 

An  illll  .  ription  of  the  Manilok 


rvD-i 


-.•.V.'.V.Y.W.Y 


3 RESISTOks     IN     PARA] 

I     in  Paris.    In  ballistic  measuremi  1  I 

ibility  of  the  galvanometer  in  a  cer- 
tain pi  try,  first,  that  the  galvanom- 
eter be  al ■••■  through  thi  .  and 
1  that  the  pi  T  the 
shunt  and  of  the  n  vary- 
in  a  certain  proportion.  In  the  "Man  '  r  the 
shunt  1 

withdrawn  -allel 


oil  in 
the  C  L!  th  the 

circuit  throne;',   which   I 

If  A'  ni  the 

multiplying  :  the  shunt  and  1  the  current  in  the 

if  the  terminals  A  and  /•>'  arc  connected 

to  a  r,  rencc 
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U  between  the  ends  of  the  resistor,  then  U  —  Rmi.  Like- 
wise if  A  and  B  are  connected  to  a  resistor  of  small  resist- 
ance which  is  subjected  to  a  flux  variation  d  <b  a  quantity 
of  electricity  g  will  pass  through  the  galvanometer  so  that 
d  <J>  =  Rmg.  It  can  be  easily  shown,  however,  that  Rm  is 
proportional  to  r  (the  resistor  in  the  right-hand  branch  of 
the  diagram).  The  shunt  is,  therefore,  made  up  of  resist- 
ors having  the  desired  ratios  of  resistance  in  the  form  of 
a  resistance  box,  as  shown  in  Fig.  4.  The  coil  is  connected 
to  the  terminals  XX  and  the  galvanometer  to  GG.  One 
single  plug  is  inserted  at  the  right,  all  other  plugs  at  the 
left.  The  multiplying  factor  is  then  indicated  by  the  num- 
ber printed  on  the  single  plug  at  the  right.  An  additional 
resistor  R'  is  used  to  regulate  the  damping  of  the  gal- 
vanometer.— La  Revue  Elec,  May  2,  1913. 

Electrostatic  Instruments. — C.  C.  Paterson,  E.  H.  Ray- 
ner  and  A.  Kinnes. — A  paper  in  abstract  presented  before 
the  (British)  Institution  of  Electrical  Engineers  in  which 
the  authors  describe  the  electrostatic  instruments  now  used 
at  the  National  Physical  Laboratory  for  the  measurement 
of  alternating  currents,  pressure  and  power.  Some  appli- 
cations of  the  instruments  are  also  given.  In  addition  to 
the  electrostatic  wattmeter,  the  quadrant  voltmeter  and  the 
Campbell  method  of  measuring  large  alternating  currents 
are  described. — London  Electrician,  May  2,  1913. 

Thermopiles. — W.  W.  Coblentz. — A  note  on  the  con- 
struction of  thermopiles  for  monochromatic  illuminators. 
The  author  describes  some  tests  on  the  relative  sensitivity 
of  bismuth-iron  and  bismuth-silver  thermopiles. — Journal 
Franklin  Institute,  May,  1913. 

High-Pressure  Tests. — An  account  of  a  general  discus- 
sion before  the  South  African  Institute  of  Electrical  Engi- 
neers on  the  value  of  high-pressure  tests  on  windings,  etc., 
of  electrical  machinery.  What  should  be  the  values  of  the 
pressures  used  and  for  what  periods  should  they  be  applied  ? 
— Transactions  South  African  Inst.  Elec.  Eng.,  February, 
I9!3- 

Telegraphy,  Telephony  and  Signals 

Receiving  Two  Messages  by  One  Antenna. — H.  Thurm. 
— For  the  reception  of  two  wireless  telegrams  heretofore 
two  separate  antennas  were  necessary,  each  of  which  was 
connected  with  a  receiver.  The  Telefunken  company  has 
devised  a  method  in  which  one  antenna  is  sufficient  with 
two  receivers  for  receiving  two  wireless  telegrams  at  the 
same  time.  The  antenna  is  switched  alternately  from  one 
receiver  to  the  other  at  such  rapid  intervals  that  even 
within  the  period  of  a  point  in  the  Morse  alphabet  either 
receiver  is  connected  several  times  to  the  antenna.  The 
arrangement  permits  an  independent  working  of  the  two 
receivers;  the  switching  arrangement  is  described  and  illus- 
trated.— Elek.  Zeit.,  May  8,  1913. 

Miscellaneous 

Consulting  Engineers  in  Germany. — An  editorial  note 
stating  that  "the  position  of  consulting  engineers  in  Ger- 
many cannot  be  a  very  happy  one,  if  credence  is  to  be  at- 
tached to  a  statement  made  in  the  Prussian  Diet  in  the 
course  of  the  proceedings  on  April  19  in  connection  with  the 
second  reading  of  a  government  bill  to  authorize  the  con- 
version to  electric  traction  of  the  Berlin  City  and  Circle 
Railways.  As  is  known,  the  bill  had  previously  occupied 
the  attention  of  a  commission,  whose  proceedings  were 
private,  although  an  official  report  in  a  brief  form  was 
issued  at  the  termination  of  each  day's  sitting,  summarizing 
the  general  course  of  the  deliberations.  The  commission 
heard  and  called  for  expert  evidence  on  the  proposals  for 
electrification  of  the  railways  in  question,  but  the  names  of 
the  witnesses  have  not  been  disclosed.  The  reason,  accord- 
ing to  the  statements  made  in  the  Prussian  Diet  by  Herr 
von  Pappenheim,  is  quite  simple,  although  showing  a  sur- 
prising state  of  affairs.  When  the  experts  were  examined 
bv    the    commission,    and    were    asked    to    intimate    their 


opinions,  they  almost  invariably  expressed  the  wish  that 
the  attitude  they  assumed  should  not  be  allowed  to  be  made 
public,  and  that  their  names  should  also  be  withheld,  as 
they  feared  that  they  would  have  to  suffer  injury  in  the 
further  progress  of  their  science  and  profession  from  those 
at  the  back  of  the  government  scheme.  Commenting  on 
this  statement,  a  Berlin  newspaper  remarks  that  affairs  in 
the  electrical  industry  are  such  that  experts  outside  of  the 
large  undertakings  apprehend  personal  disadvantages  if 
they  express  opinions  which  differ  from  the  business  in- 
terests of  these  undertakings." — London  Elec.  Review,  May 
9.  1913- 

Education  of  Engineers. — Norman  Harrison. — A  paper 
read  before  the  South  African  Institute  of  Electrical  Engi- 
neers on  the  education  and  training  of  engineers.  The 
author  discusses  successively  the  following  questions : 
What  is  required  of  an  engineer?  What  has  been  done  in 
the  past  to  provide  engineers?  What  is  being  done  at  the 
present  time?  He  finally  gives  an  outline  of  a  proposed 
action  to  be  taken  in  the  future.  He  emphasizes  that  "it  is 
useless  for  a  single  individual  to  move  in  a  question  of  this 
kind,  because  no  matter  how  carefully  he  may  approach  the 
subject,  there  is  bound  to  be  a  tendency  to  bias  the  directive 
effort  in  the  direction  of  a  particular  line  of  business.  If, 
however,  the  electrical,  mechanical  and  civil  engineering 
societies  took  up  the  case  jointly,  this  bias  would  be  elimi- 
nated, and  it  would  be  easy  to  arrive  at  a  course  of  study 
which  would  be  suitable  as  a  groundwork  for  all  branches 
of  engineering  work." — Transactions  South  African  Inst. 
Elec.  Eng.,  January,  1913. 

Slaby. — A  biographical  sketch  by  Reithoffer  of  the  work 
of  the  late  A.  Slaby. — Elek.  und  Masch.  (Vienna),  April 
V,  I9I3- 


Book  Review 


The  Design  of  Alternating-Current  Machinery.  By 
James  R.  Barr  and  R.  D.  Archibald.  New  York:  The 
Macmillan  Company.  Cloth;  496  pages,  340  illus.,  17 
working  drawings.  Price,  $3.75. 
Mr.  Archibald  says  in  the  preface  that  "This  book  was 
written  by  the  late  Mr.  James  R.  Barr  and  was  intended  to 
be  a  companion  volume  to  his  book  on  'Direct-Current  Elec- 
trical Engineering.' "  Mr.  Archibald,  who  is  the  head  of 
the  electrical  engineering  department  at  Dundee  Technical 
College,  undertook  the  revision  and  the  editing  of  Mr. 
Barr's  manuscripts.  The  work  treats  of  the  theory  and 
design  of  alternating-current  transformers,  generators  and 
rotary  converters  and,  as  stated  in  the  preface,  it  is  pat- 
terned somewhat  along  the  lines  pursued  by  Arnold  and 
La  Cour  in  their  theoretical  treatise.  The  book  before  us 
deals  with  the  theory  of  wave  form,  of  insulation  and  insu- 
lating materials,  of  the  fundamental  principles  of  trans- 
formers and  of  the  design  of  transformers.  Then  follow 
the  chapters  on  alternators,  their  theory  and  design,  and 
methods  of  testing.  The  theory  of  parallel  operation  is 
then  discussed  and  the  periodic  time  of  free  oscillations  is 
given.  In  connection  with  this  theory  the  author  gives 
the  determination  of  the  proper  inertia  of  the  flywheels 
and  the  now  generally  adopted  theory  that  this  inertia 
should  be  such  that  the  free  or  natural  period  of  oscilla- 
tion will  not  coincide  with  forced  impulses  received  from 
the  prime  mover.  Examples  of  the  design  of  alternating- 
current  generators  and  turbo-generators  are  then  intro- 
duced, with  very  excellent  plates  illustrating  examples  of 
English  practice.  The  concluding  chapter  deals  with  rotary 
converters,  their  theory  and  design,  and  good  plates  illus- 
trative of  their  design  are  found  embodied  in  the  book. 
The  great  care  and  thought  bestowed  by  the  authors  upon 
this  work,  and  the  accuracy  of  the.  treatment,  make  it  a 
most  useful  book  for  the  student  of  electrical  engineering. 
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New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 

Manufactured  Products  of  Interest  to  Electrical   Readers 


Pressed-Steel  Cable  Supports 

The   design    of    the    guy    clamp    illustrated    herewith    is 
based   upon  the  principle  of  introducing  a   slight   bend   in 
the   cable,    enabling   it   to   exert    a   greater    holding    ; 
than  could  be  established  b  the   friction  grip 

alone.     The  clamp  proper   is  made   from  pressed  steel  in 
one  piece.    In  applying  the  clamp  it  is  laid  upon  the  two 
.  1 1  .iii.f  .   each    fitting  into  a  recess  provided   on   either  side 
and  the  T-headed  bolt  turned  into  the  position  shown   in 
the  cut.    The  bolt  head  is  then  turned  at  1 
pulled  down  onto  the  cables  by  setting  up  the  nut. 
gives  a  slight  bend  to  the  cable,   v. 
power  said  to  be  in  excess  of  the  stri  n  rope. 

This    method    of    application    avoids    the    necessity 
removing  the  bolt  when  tin-  clamp  is  applied  and  reduces 
materially   the   time   and    labor   required    for   application. 
The  design  shown  in  this  illustration  1.  oi  the  singli 
type,  intended  for  a  pull  of  1200  lb.  and  for  0.25  in.  and 
5/16-in.   wire.     The   two-bolt    unit    for    J^-in.   and   7/16-in. 
strands   is  provided   with  a  bridge  in   the  center  between 
the  bolts  to  give  a  double  bind  to  the  strand.     I  his  j 
:i  holding     trength   9  hich  in  a  test  found  to  bi 

in  excess  of  15,000  lb. 

A  cable  bracket,  also  made  of  pressed  steel  throughout, 
is  composed  of  a  slotted  rack  into  which  are  inserted  anj 
desired   number   of    bracket    arms.       The    rack    is    m 
the  form  oi  a  channel-iron  and  is  furnished  with  an 
end  at  the  boit,. in.  thus  permitting  :i  number  ol   racks  to 


FIG.    1 — CABLE    BRA!  KIT    AND    lUtM 

be  placed  owe  above  the  other  to  form  a  continuous  piece. 

There  .ne  I  shaped  slot>  in  the  rack  at  intervals  of  1.5  in.. 
which  allows  the  bracket  .0111  to  be  set  at  any  desired 
elevation  with  .1  close  degree  of  adjustment. 

The    bracket    arm    is    made    with    a     ["-shaped    head,    the 

wings  of  winch  catch  in  the  11. mow  part  "I  the  ["-shaped 
slot   in   the   rack   when   the   arm    is   m    place,   and    a    -: 


is  pressed  into  the  arm  to  give  it  transverse  strength  as 

im   in   carrying   its   load.     At   the   inner   end   of   the 

arm    is    electrically    welded    a    heel-piece    of    steel    which 

rests    against    the    lace    of    the    racl  e    the 

•    up   by    th<  i    a    weight    at   tin 

of  the  arm.      The  arms  arc  made  in  10-in.,  7-in.  and  4-in. 


BE   CLAMP 

lengths  to    suit   different   conditions  and  are  wide  enough 
to   pn  iths    resting 

upon  i!  bracket  1-  strong  enough  to  hold  a  200-lb. 

n   the   end   of   the    lo-m.   arm. 
These    cable  line  manufactured    by    the 

Barnes  8    Robert    Manufacturing  Company,   New   Haven, 

( 'onn 


Electric  Starter  foi  Automobiles 

I  be    electric     -tarter    made    by    the    Rushmore    I  >>  namo 
Works,  Plainfield,  X.  J.,  opei 

standard    emi     for    automobile    lighting.      The    motor 
series-wound  machine  geared  directly  to  the  flywheel.   The 
pinion   is  keyed    fist   on   the  armature  shaft  and  the  ■ 
armature    moves    endwise    t<  -engage   the 

pinion.     The   shift  'id   ratchet   drive  arc  climin- 

and  it  has  been  found  minco 
friction  clutch   to  protect   th( 

line   to   advance.)    spark.       1  his   is   accomplished   by   n 
the    motor    powerful    enough    to    turn    the    engine    over    in 
spite  of  a  premature  ignition. 

;ing   and   di  f   the   armature   ; 

with  the  flywheel  complished  by  displacii 

armature  endwise  by   n 
tamed   in   the   shaft,   which   is   bored  hollow   to  a  de| 

for  this  purpose.     The  spring  bears  with. 
of  about   1:  the  hardened  pin  or  plun) 

runs  against  the  end  cap  of  the  K 
...     In  tin-  position  th  ul  of  mesh  with  tl 

wheel  gear      \\  I  h  is  closed  the  field  m 

poles  attract  the  armature  like  the  core  of  a  soleno: 

1  the  pinion  properly  engaged.    The 
armature  th  turn. 

The  instant  the  engine  pi  '  ... 

lieved 

action  nstantly  pushes  the  art 

into   its   idl  tion   where    it 

until  th 

unmesh  themseh 

incident    to  ratchet    clutch    at    high 

speed  1-  a\  oided. 
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To  carry  out  the  detail  of  the  system  the  switch  has 
two  active  contacts.  The  first  contact  partly  short-circuits 
the  armature  so  that  it  rotates  only  enough  to  allow  the 
pinion  to  slip  into  mesh,  while  a  resistance  limits  the  cur- 
rent to  that  required  to  excite  the  field  magnet.  On  the 
second  contact  the  short-circuit  is  removed  and  the  resist- 
ance cut  out  and  the  motor  then  exerts  its  full  power  to 
turn  over  the  engine.  In  order  that  the  switch  movement 
shall  not  be  too  abrupt  it  is  opposed  by  a  stiff  spring.     On 


FIG.    I ELECTRIC   STARTER   FOR   AUTOMORILES 

the  release  motion  the  switch  arm  jumps  the  armature 
short-circuiting  contact. 

The  motor  is  of  the  ironclad  type  with  four  poles  and 
four  brushes.  The  commutator  is  long  enough  to  provide 
for  the  endwise  movement.  Copper-gauze  brushes  of  low 
electrical  resistance  are  used.  Sufficient  oil  reaches  the 
commutator  from  the  adjacent  bearing  to  keep  it  lubricated. 
It  is  stated  that  the  commutator,  being  sparkless  and  self- 
lubricated,  requires  no  attention  from  the  user.  It  is 
claimed  that  owing  to  certain  electrical  features  of  design 
and  to  the  absence  of  intermediate  gears  the  efficiency  from 
battery  to  pinion  is  as  high  as  75  per  cent.  This  permits 
the  use  of  a  moderate-size  battery.  The  model  B  starter,  6 
in.  in  diameter  and  weighing  47  lb.  without  the  switch,  will 
easily  turn  a  60-hp,  six-cylinder  engine  at  80  r.p.m.  while 
drawing  100  amp  from  the  battery.  With  a  smaller  engine 
the  speed  may  be  from  100  to  150  r.p.m.,  thereby  making 
it  possible  to  start  directly  on  the  magneto. 

Owing  to  the  extreme  flexibility  of  the  series  motor,  a 
given  winding  and  gear  ratio  will  cover  a  very  wide  range 
of  engine  sizes.  It  is  stated  that  the  model  B  starter  de- 
velops a  torque  of  about  62  in.-lb.  when  running  at  750 
r.p.m.,  taking  a  current  of  125  amp  at  5.75  volts,  at  which 


FIG.   2 SECTION    OF   ELECTRIC   STARTER 

output  it  shows  an  efficiency  of  approximately  73  per  cent. 
At  the  instant  of  starting,  the  torque  may  be  several  times 
this  value. 

It  is  stated  that  when  taking  a  current  of  300  amp  with 
the  battery  at  5.5  volts  the  motor  will  exert  a  torque  of 
206  in.-lb.  at  440  r.p.m.,  at  which  output  it  shows  an 
efficiency  of  approximately  65  per  cent. 


Single-Phase  Motor  for  Cylinder  Printing  Presses 

The  Kimble  Electric  Company,  Chicago,  has  placed  upon 
the  market  a  single-phase  motor  for  cylinder  printing 
presses  and  similar  machines,  which  is  of  the  series-com- 
pensated type.  It  has  the  usual  series  characteristics, 
namely,    high    starting    torque,    sturdiness,    simplicity    and 


FIG.    I SINGLE-PHASE    MOTOR    FOR    PRINTING    PRESS 

wide  speed  range.  On  account  of  the  method  of  control 
the  higher  speeds  of  the  range  are  not  attended  by  a  reduc- 
tion of  torque.  The  motor  can  exert  a  constant  torque  at 
any  speed  within  its  range.  Its  output  in  horse-power 
therefore  increases  with  the  speed,  which  is  a  feature  not 
possessed  by  the  direct-current  motor  or  induction  motor. 
These  features  make  the  motor  an  ideal  form  of  drive  for 
cylinder  presses.  The  motors  range  in  size  from  1  hp 
to  5  hp. 

The  speed  control  is  accomplished  by  varying  the  im- 
pressed voltage  by  means  of  an  auto-transformer ;  no  re- 
sistors are  used.  The  use  of  the  auto-transformer  brings 
about  a  considerable  reduction  in  the  quantity  of  current 
required  in  starting  and  for  all  speeds  except  the  maximum. 
The  60-cycle  motor,  it  is  said,  will  start  against  100  per  cent 
of  full-load  torque,  with  60  per  cent  of  full-load  current 
and  29  per  cent  of  full-load  power  from  the  line.  This 
result  is  extremely  good,  as  compared  with  a  slip-ring 
polyphase  motor  or  a  direct-current  motor,  either  of  which 
would   take  about  one   and   Seven-tenths  times   the  current 


FIG.  2 STARTING   DEVICE   FOR   MOTOR 

and  three  and  one-half  times  the  power  this  motor  takes 
to  start  the  same  load. 

The  60-cycle  motor  is  able  to  start  under  three  and  two- 
fifths  times  the  full-load  torque,  this  feature  enabling  the 
motor  to  accelerate  promptly. 

As  evidence  of  the  sturdiness  of  the  motor  and  con- 
troller it  is  said  that  the  motor  may  be  thrown  repeatedly 
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from  mil    pei  direction  to  full  sped  in  the  oppo- 

site direction,  without  injur}   to  any  part  of  the  apparatus. 

This  result  is  partly  due  to  the  preset 1    omi   reactance 

in  the  motor  circuits  which  prevents  the  passage  of  an 
1  ui-reiit  through  the  windings,  even  though  full- 
line  voltage  is  applied  with  the  armature  stationary.  Un- 
der such  a  condition  only  about  three  times  full-load  cur- 
rent would  pass  through  the  windings,  and  this  would  not 
endangei  I  hem  unli  continued  foi  an  appi  1 1  iable  time. 
I  he  commutation  is  very  good 
This  result  is  attributed  to  th<  large  number  0 
and  tin  resulting  small  reacta  1  grade 
of    brush    employed.     No    resistano    leai 

I repairs   ran   be    ma  tory    bj    any 

competent  worl  nun         h  risi    on  continuous 

full  load  is  38  deg.  1  . 

The  controller  provides  for  eighteen  forward  and 
eighteen  reverse  speeds.  Each  step  of  speed  amounts  to  3.5 
per   cent   of   the   maxim  1   control   is 

flexible  and  is  said  to  be  capable  ol 
requirements  of  color  printing.    On  the  controller  an 
handle--,  the  main  and  the  auxilia        o     terlocked  that  only 
one  can  bi   operated  at  a  time.     Hie  auxiliary  handli 

movable,  and  its  re V  controller  locked  in  the 

"off"  position,  thus  making  it  impossible  to  start  the  press 
until  the  handle  is  returned.     I  his  arrangi  uards 

both  the  press  and  thi  Each 

notch  of  the  auxiliary  handle  1    I/. 5 

per  cent  of  the  maximum,  and  each  notch  ol  the  main  han- 
dle divides  this  large  step  into  six  smaller  steps,  Three  such 
ranges  are  obtainable  by  shifting  tin  position  of  the  auxili- 
ary handle,  thus  making  a  total  oi  eighteen  speeds.  The 
reverse  speeds  are  obtained  b)  simply  throwing  the  main 
handle  in  the  opposite  direction. 

The  controller  is  compact,  being  17.25  in.  high,  i».;  in. 
wide,  and  projecting  6.5  in.  from  its  support.  All  hinges 
and  contacts  are  replaceable  without  di  turb  inj  con- 
nections. 

The  efficiei  motors  at  the  rat©  ibout 

the  same  as  thai  of  slip-ring   induction  m  imilar 

rating  when  the  latter  are  operated  without  external  rotor 
resistance.  \i  lowei  peed  thi  ingli  phase  motor  has  a 
better  efficiency  than  the  induction  motor,  and  the  differ- 
ence is  greater  the  greater  the  speed  reduction.  At  three- 
quarters  maximum  speed  the  induction  motor  will  consume 
about  -7  per  cent  more  power  than  the  single-phase  motor. 

and    at    half    sped    aboul    70    pel    Cent    more    power.      At    38 

pei    cent   of   full  speed  the  induction   motor  will  consume 

1  u  ici    .1  .  nni.  ii  pi  m  er  .1     1  hi 

suit  is  largely  due  to  thi  1  mtrol 

of  the  single  phase  mi itoi 


Self-Equalizing  Expansion  Joint 

The  "Badger"  self  equalizing  expansion  ji 
d  coppei   joint  having  external  rings  and  is 
take  up  changes  in  length  ol   pipi    lines  co  steam, 

watei  or  ,nr.     The  1  stern  "ii  the  corrugations  dis 

tribute  the  strain  ,md  bj   thu    bi  nging  man)   c 
into  service  no  one  oi  th<  n  upon  to  take  more  than 

its  share  of  the  strain  ["hi  rings  foi  1  i  part  of  the  strain 
to  the  in  i  corrugation  and  as  each  corrugation  has  only 
a  slight   movement   thi  lid  to  last   almost   indefi- 

nileK 

The  number  of  corrugations  depends  upon  the  pr< 
and  upon  the  length  of  the  joint      For  high  pressures  and 

superheated  Steam  the  change  in  length  is  considerable  and. 

therefore,  more  corrugations  ire  used     For  very  low 
sines,  .is   in   exhaust    piping,   two  or   three  corrugations   arc 
sufficient  for  the  slight  alteration  in  length.     There  are  even 
some  cases  where  the  expansion  is  small  but   vibration  must 
be    taken    up,    in    which  ies    not    need    an) 


external  rings.     But   in  most  cases  external  rings  are 
both  to  add   strength   and  also  to  stiffen  the  exhaust  pipe 
■ 
This  joint,  which  is  n  .    Sons 

'  ompai  .ailable  in  a  com- 

plete line  of  ind  with  flanges  drilled 

to  A    S.  M.  I     standards,  for  both  high-pressure  and  extra- 


fl^-J 


d  take 
up   no  more   room   than   a   pipe   tin 

work  they  have  been  m  in  diameter 

and  are  gular,  circular  and  in  S| 


outdoor  Tungsten  Fixture 

What    1-   claimi 
made  is  employed  1  the  market 

I  his  radially  tinted   r<  fli 

!  for 
this  pm 
I  h.  r< 


shown  in  ll 
thereb)    insui  in  . 

fixtun  e  half-inch 

boh  ab< 
The  lamp: 
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ported  by  a  special  high-voltage  insulator,  which  protects 
the  series  cut-out  sockets  and  other  live  parts  from  grounds 
or  leakage  of  current.  It  is  so  designed  that  even  if  it 
should  break  the  fixture  will  not  drop  to  the  ground.  For 
the  support  of  the  live  wires  a  steel  channel  arm  is  provided, 
which  has  the  so-called  "Hendee"  insulator  tips.  These 
allow  for  contraction  and  expansion  and  for  irregularities 
in  the  grooves  of  the  insulators. 


Aluminum  for  Electric  Vehicles 

Aluminum  possesses  a  number  of  most  desirable  features 
as  a  material  for  automobile  bodies.  Its  extreme  lightness 
is  combined  with  great  strength,  it  will  not  warp,  is  unaf- 
fected by  weather  conditions,  will  never  rust  and  permits 
the  application  of  a  non-cracking  satin  finish.  It  also 
possesses  the  quality  of  being  easily  malleable.  For  the 
purpose  of  shaping  the  plates  special  pressing  machines 
and  automatic  hammers  have  been  designed.  In  the  elec- 
tric vehicle  made  by  the  Anderson  Electric  Car  Company, 
Detroit,  the  roof  is  built  of  a  single  plate  and  each  window 
sash  is  constructed  of  one  piece,  there  being  no  joints  to 
open  up,  swell  or  warp.  Side  panels,  fenders  and  even 
hub  caps  on  these  cars  are  also  made  of  aluminum. 


High-Tension  Disconnecting  Switches 

A  simple  method  for  sectionalizing  high-tension  lines  is 
embodied  in  the  disconnecting  switch  placed  on  the  market 
by  the  K.  P.  F.  Electric  Company,  yj  Stevenson  Street,  San 
Francisco,  Cal. 

Two  disk  or  suspension-type  insulators  are  mounted  upon 


FIG.     I DISCONNECTING    SWITCH     INSTALLED    ON     POLE 

heavy  iron  pins,  one  of  which  is  secured  to  a  channel-iron 
base,  while  the  other  pin  passes  through  the  flanges  of  the 
channel  through  brass-bushed  holes,  a  wrought-steel  lever 
or  crank  being  connected  to  the  latter,  providing  means  for 
its  rotation.  The  channel  iron  base  is  drilled  for  two  bolts 
by  which  it  is  secured  to  the  cross-arm.  The  contact-carry- 
ing arms  of  galvanized-iron  pipe  are  bolted  to  cast-iron 
caps  which  are  cemented  upon  the  heads  of  the  insulators. 
The  contact  pieces  consist  of  a  pair  of  brass  jaws  or  clips 
on   the   stationary   arm   and   a   blade   on   the   movable   arm. 


FIGS.    2   AND  3 — SWITCH    IN    OPEN    AND   CLOSED   POSITIONS 

For  a  three-phase  circuit  three  units  are  belted  to  the 
ordinary  cross-arm  in  the  pin  positions.  For  opening  the 
switch  a  wooden  rod  is  attached  to  the  steel  lever  previously 
mentioned  and  by  using  the  pipe  clamp  as  a  fulcrum  the 
contacts  are  pried  apart. 

The  switch  illustrated  is  designed  for  use  on  circuits 
operating  at  from  6600  volts  to  22,000  volts. 


Oscillating  Fans 

A  feature  of  particular  interest  in  the  fan  shown  here  is 
that  the  oscillating  mechanism  is  entirely  concealed  within 
the  rear-end  cover.  The  horizontal  over-all  dimensions  of 
the  fan  body  are  shortened  by  placing  the  detachable  worm, 
which  operates  the  oscillating  mechanism,  between  the 
bearings  instead  of  on  a  shaft  extension  beyond  the  rear 
bearing.  The  arc  of  oscillation  may  easily  be  changed  while 
the  fan  is  in  motion  by  means- of  a  knurled-head  screw  at 
the  bottom  of  the  oscillating  disk  which  regulates  the  arc 
in  four  steps  between  90  deg.  and  zero,  at  which  point 
oscillation  ceases.  An  automatic  safety  device  has  been 
adapted  to  the  oscillating  mechanism  which  causes  oscilla- 


FAN    WITH   CONCEALED   OSCILLATING    MECHANISM 

tory  motion  to  cease  temporarily  if  the  fan  body  comej 
in  contact  with  any  obstructions  which  would  tend  to  inter- 
fere with  its  swing.  As  soon  as  the  obstruction  is  removed 
the  fan  at  once  starts  its  oscillatory  motion.  This  fan  has 
been  developed  for  the  market  in  several  sizes  for  various 
services  by  the  Diehl  Manufacturing  Company,  Elizabeth- 
port,  N.  J. 


Mast-Arm  with  Safety  Catch 

A  mast-arm  for  arc  lamps  provided  with  a  safety  device 
of  notable  merit  is  now  manufactured  by  Hickey  &  Schnei- 
der, 227  Fulton  Street,  New  York.  The  rope  for  raising 
and  lowering  the  lamp  is  inclosed  in  pipes  in  order  to  elimi- 
nate trouble  from  rain,  sleet  and  snow  and  to  increase  the 
life  of  the  rope.  Different  types  are  made  for  use  of  single 
or  double   rope.     Owing  to  the  safety  catch  there   is  no 


MAST-ARM     WITH     SAFETY     CATCH 

strain  on  the  rope  after  the  lamp  has  been  hoisted  into 
place.  The  safety  catch  is  said  to  be  positive  in  action. 
Pulleys  are  installed  in  both  knuckle  and  safety  catch  to 
facilitate  the  hoisting  and  decrease  the  wear  on  the  rope. 
Some  types  of  cast  arms  can  be  set  at  various  angles  so  as 
to  suit  any  conditions.  Other  types  are  designed  always  to 
be  set  level  with  the  ground  however  the  pole  may  lean. 
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Float-Type    Recording    Differential    Pressure  Gage 

The  float-type  differential  pressure  recorder  herewith 
illustrated  has  been  developed  by  the  Bristol  '  ompany, 
Waterbury,  Conn.  The  construction  and  principle  of  oper- 
ation of  the  instrument  will  be  readily  undei  tood  by  re- 
ferring to  the  sectional  diagram,  Fig.  2.  I  lure  ere  two 
pressure  chambers  A   and   B,   intercommunicating  through 


or  volume.  The  Bristol-Durand  radii-averaging  in- 
strument can  therefore  be  used  to  determine  the  total  flow 
or  volume  from  the  chart  record  ol  :nent  for  a 

!  of  twenty- four  hours. 
As  these  gages  will  operate  on  extremely  low  differential 
ranges,  they  are  particularly   well  adapted   for  use  in  con- 
nection with   Pitot  tubes   for  recording  volumes  of  liquids, 
air  or  gases. 

This  instrument  may  also  be  used  to  record  the  head  of 

water   in   tanks   under   varying   pressures,    as    for    instance 

height  of  water  in  steam  boilers  and  condensers.     Another 

special  application   is  that  of  water 

gh  a  notch  or  ovei  en  though  liquid  is  under 

re  or  a  vacuum. 


Electric   Range  for   I  amil\    I  n 
A  new  electric  r  :  a  medium- 

family  has  1  he  market  by  the 

Diamond  Electric  Company,  Binghamton.  N.  V.     It  has  a 
flush  steel  top.  26  in    wide  by  21.5  in.  deep,  with  three  hot 

DELCO  RANGE  \ 


Mi;.    I — FI.OAT-TYI'K    RKCOR0ING    DIFFER]    ITIAL    PRESSURE   GAGE 

the  connection  C.  A  cylindrical  float  D  in  the  pressure 
casing  A  is  connected  by  arms  to  the  shaft  /•',  which  extends 
through  the  casing.  The  recording  arm  G  is  directly  con- 
nected to  the  end  of  the  shaft  F. 

Connections  are  made  by  means  of  the  pipes  //  and  / 
between  the  pressure  chambers  A  and  B  and  the  two  pres- 
sures the  difference  of  which  ii  is  required  to  record  Mer- 
cury or  water  is  employed  in  thi  pri  -nil  chambei  iccord 
ing  to  whether  the  differential  rangi  rded  is  high 

or   low. 

When  the  higher  pressure  is  applied  to  the  cham- 
ber />'  through  the  pipes  /  the  level  ol  the  liquid  in  this 
chamber  is  lowered  and  that  in  the  ilnat  chamber  is  1 


($  €  &  €• 


FIG.    -'      SECTION    "I     RE(  0RD1  N 

thereby  carrying  the  floal  and  the  attached  recorder  arm 
with  it  and  making  a  record  on  a  circular  chart  which  is 
operated  at  the  desired  speed  by  making  use  of  a  clock 
mechanism. 

l'.\  making  the  cross  sections  of  the  pressure  chamber  B 
of  certain  proportions  il  is  possible  to  produce  a  scale  the 
graduations  of  which  arc  uniform  for  equal  increments  of 


s  M  \  I  I      ELECTRII 

.  two  8  iii.  and  one  6  111    in  diameter.     The  size  of  the 
oven  is  20.5  in.  by  17.5  in.  by  12.5  in.,  it  b<  aough 

to  take  care  of  all  the  baking  nccc-sar\    for  a  medium-sized 
family. 

1  lie  hot  plates  as  well  as  thi  d  for  three- 

control,  the  consumption  of  each  .!. 


in   the   accompanying   table. 

fused,  all  iced  in  tin 

rarely   nee.  ploy  the  "high"  heat    for  the  entire 

proci  SS  :ig.    the    "rtl  low" 

heat   being   111   almost    all   cases  more  desirable.     The 

is  made  with   a   full  gla 

is   120  lb. 
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Industrial  and  Financial  News 


Public  Utility,  Commercial,  Corporate  and  Trade  Devel- 
opments— The  Electrical  Material  and  Security  Markets 


Power  Station  for  Maine  Paper  Mills. — Stone  &  Webster 
are  building  a  large  dam  at  Dundee  Falls,  near  Newhall, 
Maine,  from  whicli  electrical  energy  will  be  furnished  to 
paper  mills  at  Westbrook,  9  miles  away. 

Takes  Up  the  Manufacture  of  Lighting  Fixtures. — The 
Central  Electric  Company,  Greensboro,  N.  C,  jobber,  has 
undertaken  the  manufacture  of  electric,  gas  and  combina- 
tion lighting  fixtures.  The  products  are  known  as  Ceco 
fixtures. 

Walpole  Rubber  Consolidates  Its  Boston  Offices. — On 
May  24  the  Walpole  Tire  &  Rubber  Company,  Walpole, 
Mass.,  consolidated  its  various  Boston  offices  at  one  loca- 
tion, 757  Boylston  Street,  where  its  general  sales  offices  are 
now  maintained. 

Extending  the  Use  of  Telephone  Dispatching.— The  Mis- 
souri, Kansas  &  Texas  system  is  equipping  approximately 
800  miles  of  its  lines  with  telephone  apparatus  for  dispatch- 
ing trains.  About  218  miles  of  the  work  is  being  done  in 
Texas  between  San  Antonio  and  Houston. 

Motors  for  Railroad  Shops. — The  Texas  &  New  Orleans 
Railroad  Company  has  placed  a  contract  with  the  Rich- 
mond Electric  Works,  Richmond,  Va.,  for  thirty  induction 
motors,  the  total  rating  of  which  will  be  600  hp.  They 
will  be  used  in  the  shops  of  the  railroad  company  at  Hous- 
ton.  Tex. 

Hall  Signal  Company  Expanding. — The  Hall  Signal  Com- 
pany has  acquired  the  patent  rights  formerly  owned  by  the 
General  Railway  Equipment  Company,  the  United  States 
Electric  Signal  Company  and  the  Sandwich  Electric  Com- 
pany. All  of  the  equipment  formerly  handled  by  these 
companies  will   be  made  and  sold  by  the   Hall   company. 

Lowell  Insulated  Wire  Company  Doing  Large  Business. 
— The  Lowell  -Insulated  Wire  Company,  Lowell,  Mass., 
states  that  it  is  making  additions  to  its  plant  as  rapidly  as 
possible,  and  that  in  spite  of  the  tariff  and  other  pessimistic 
sentiment  it  has  almost  enough  business  on  the  books  at 
the  present  time  to  keep  the  plant  running  day  and  night 
for  a  year. 

New  Plants  on  the  Colorado  River. — The  Colorado  River 
Power  Company  has  filed  water  rights  on  a  section  of  the 
Colorado  River  40  miles  north  of  Austin,  Tex.,  where  a 
large  hydroelectric  plant  will  be  erected.  The  same  inter- 
ests are  also  planning  to  construct  a  dam  on  the  Colorado 
River  at  Ballinger.  This  will  cost  about  $1,000,000  and  will 
be  used  chiefly  for  irrigation  purposes. 

Lansden  Company  to  Move. — The  Lansden  Company, 
maker  of  electric  vehicles,  will  move  from  Newark,  N.  J., 
to  Allentown,  Pa.  A  portion  of  the  machinery  and  equip- 
ment of  the  plant  is  already  on  the  way.  A  number  of 
Allentown  capitalists  and  investors  are  interested  in  the 
Lansden  Company,  and  the  new  home  of  the  company  will 
be  the  plant  of  the  Webb  Company  and  the  Mack  Brothers 
Company. 

Enters  Electrical  Supply  Jobbing  Field. — The  Alter  Light 
Company,  405  Desplaines  Street,  Chicago,  which  has  been 
engaged  in  the  manufacture  of  gas  mantles  for  the  past 
fifteen  years  under  the  direction  of  Jacob  Alter,  has  broad- 
ened its  field  by  becoming  a  jobber  of  electrical  and  gas 
supplies  of  all  kinds.  The  manufacture  of  gas  mantles  will 
be  continued,  but  no  electrical  equipment  will  be  made. 
The  company  will  move  to  a  new  factory  within  a  month 
or  so.  The  location  of  the  latter  has  not  been  decided 
upon. 

Hydroelectric  Development  in  Italy. — A  recent  report  on 
the  industrial  development  of  Italy  shows  that  much  of  this 
has  been  along  the  lines  of  construction  of  hydroelectric 
plants  for   utilizing  the   immense  water-power  resources   of^ 


the  Alpine  provinces.  At  present  there  are  7500  hydro- 
electric generating  plants  in  Italy,  aggregating  more  than 
1,000,000  hp  in  rating.  Transmission  lines  from  these  are 
being  erected  all  over  the  country,  as  a  result  of  which  still 
further  impetus  will  be  given  to  industrial  development  in 
Italy. 

Mica  Imports  Increased  in  1912. — During  1912,  according 
to  the  United  States  Geological  Survey,  the  imports  of  un- 
manufactured and  trimmed  sheet  mica  into  this  country 
amounted  to  1,989,132  lb.,  valued  at  $748,973,  exceeding 
those  of  191 1  by  666,364  lb.  in  quantity  and  $246,810  in 
value.  The  total  value  of  mica  produced  in  the  United 
States  last  year  was  $331,896,  a  decrease  of  $23,908  as  com- 
pared with  that  in  191 1.  The  production  came  from  eight 
States — North  Carolina,  New  Hampshire,  Idaho,  New 
Mexico,  South  Carolina,  Colorado,  South  Dakota  and  New 
York — named  in  the  order  of  the  value  of  their  output. 

Mexico  Northern  Power  Company  Appeals  to  Great 
Britain  for  Protection. — On  account  bf  the  threatened  de- 
struction of  portions  of  the  railroad  between  Santa  Rosalia 
and  Boquilla,  Mexico,  by  the  so-called  revolutionists,  an 
appeal  has  been  made  by  the  Mexico  Northern  Power  Com- 
pany to  the  British  government  for  protection  of  its  prop- 
erty. This  railroad,  which  is  about  40  miles  long,  is  used 
for  transporting  material  and  supplies  to  the  power  com- 
pany's construction  camp  at  Boquilla,  where  a  $6,000,000 
dam  is  being  built  across  the  Conchos  River.  The  railroad 
is  owned  by  the  same  British  syndicate  that  is  construct- 
ing the  dam. 

New  12,000-kw  Turbine  for  Toledo  Station. — The  Toledo 
Traction,  Light  &  Power  Company,  which,  as  noted  in 
these  columns  March  1,  1913,  was  in  the  market  for  a  tur- 
bine unit,  recently  ordered  from  the  General  Electric  Com- 
pany a  12,000-kw,  25-cycle  turbo-alternator  set  for  its  Water 
Street  generating  station.  With  the  present  extension  to 
the  power  house  there  will  also  be  installed  four  680-hp 
boilers  and  a  250-ft.  steel  stack,  besides  a  1500-kw,  60/25- 
cycle  frequency-changer  set  and  a  1500-kw  motor-generator 
set  for  the  Edison  downtown  network.  Encircling  the 
boundaries  of  the  city,  the  company  is  also  erecting  a 
33,000-volt  belt  transmission  line,  34  miles  long,  to  supply 
energy  to  outlying  factories.  The  circuit  will  be  carried 
on  steel  towers. 

Electrical  Contracting  Work  in  Chicago. — Henry  New- 
gard  &  Company,  electrical  contractors  in  Chicago,  recently 
completed  the  electrical  installation  in  the  new  Chicago, 
Burlington  &  Quincy  office  building  at  South  Clinton 
Street  and  West  Jackson  Boulevard.  Some  of  the  con- 
tracts which  are  being  executed  at  present  by  Newgard 
&  Company  are  for  the  electrical  equipment  of  the  Con- 
sumers' Building,  at  South  State  and  Quincy  Streets;  the 
Kiper  Building,  at  West  Van  Buren  and  South  Sangamon 
Streets,  and  industrial  plants  for  the  Beardslee  Chandelier 
Manufacturing  Company,  the  American  Hide  &  Leather 
Company  and  the  Franklin  Engraving  &  Electrotyping 
Company. 

Will  Deal  in  Electric-Railway  and  Power-Station  Mate- 
rials.— The  Drew  Electric  &  Manufacturing  Company,  714 
Traction  Terminal  Building,  Indianapolis,  which  was  in- 
corporated in  April,  has  taken  over  the  electric-railway  ma- 
terial department  of  the  Indianapolis  Brass  Company,  of 
which  James  H.  Drew,  president  and  organizer  of  the 
Drew  company,  was  secretary  and  treasurer  for  the  past 
six  years.  All  of  the  materials,  patents,  patterns,  trade 
designs,  trade-marks,  good  will,  etc.,  pertaining  to  the 
electric-railway  business  formerly  carried  on  by  the  In- 
dianapolis Brass  Company  have  been  taken  over  by  the 
new  company.     The  latter  is  now  doing  business,  is  enlarg- 
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ing  its  manufacturing  facilities  and  expects  to  carry  a  full 
line  of  electrical  equipment. 

Norfolk  (Va.)  Jobber  to  Have  New  Offices.— The  At- 
lantic Electric  Company,  Norfolk,  Va.,  jobber,  will  move  on 
or  about  Oct.  1  from  its  present  location,  85  Commerce 
Street,  to  a  new  building  which  is  being  erected  {or  it  on 
Granby  Street,  the  main  retail  thoroughfare  of  the  city. 
The  entire  building,  which  will  be  20  ft.  by  ioo  ft.  and  three 
stories  high,  will  be  occupied  by  the  Atlantic  company. 
The  first  fioor  will  have  a  showroom  in  front  devoted  ex- 
clusively to  the  display  of  electric  household  appliances. 
The  rear  will  be  used  as  a  receiving  and  shipping  room, 
while  the  offices  will  be  on  thi  mi  zzanine  tier.  The  second 
and  third  floors  will  be  used  as  stockrooms.  Arrangements 
are  being  provided  so  that  manufacturers  desiring  to  ex- 
hibit or  demonstrate  their  lines  will  In-  furnished  with  every 
facility. 

Call  for  Century  Motors  Abroad. —  K.  J.  Russell,  of  the 
Century    Electric    Company,  1  Mo.,    writes    opti- 

mistically of  the  present  conditions  and  immediate  outlook 
in  that  company's  business  He  says  in  part:  "The  de- 
mand for  Century  sin:  is  constantly  in- 
creasing not  only  for  the  United  States  but  tor  fo 
consumption  as  well.  We  can  see  nothing  on  the  business 
horizon  at  this  time  that  would  indicate  that  we  might 
expect  any  other  than  a  very  active  demand  in  all  lines 
of  the  electrical  industry  foi  at  I' .it  the  nexl  three  or  four 
inunths,  beyond  which  time  il  is  not  safe  to  prophesy  in 
a  definite  manner.  We  are  building  an  eight-Story  rein- 
forced-concrete  building  0  our  present  fac- 
tory, in  hope  that  we  shall  be  able  to  'I"  away  with  the 
night  force  that  we  have  had  at  work  foi  mon  than  a  year. 
This  new  building  will  practically    double  our  tloor  space." 

Pacific  Gas  &  Electric  Resumes  Work  on  New  Stations. 
— The  Pacific  Gas  &  Electric  Company  has  resumed  vvrk 
on   the  Lake  Spaulding   dam   and   power   :  istruc 

tion    of    which    was  winter     we; 

More  than  1000  yd    ..i  creti   .1  daj    is  now   being  poured 

at  the  dam.    The  tunnel  leading  from  tin-  dam  t'>  tin-  p 
house    is    practically    completed,    >ot 

di.ne  upini  it  during  the  winter  I  1 1  •  ■  Bear  Rivet  ■  anal  is 
half  finished,  the  steel  is  up  for  the  power  house,  and  its 
equipment  will  begin  to  anise  within  thirty  days.  lu" 
of   the    power    houses    further    down    the  been 

started.  Work  on  four  tunnels  has  begun,  two  dams  are  in 
process  of  construction,  and  two  more  will  be  started 
within  a  short  time.  Work  on  a  third  power  house  will  be 
started  in  the  fall.  The  companj  has  applied  to  the  Cali- 
fornia  Railroad  Commission  for  authority  ti  00,000 

<d  convertible  debentures,  which,  it  issued,  will  bring  the 
total  bonded  debt  up  to  $80,8  [8 

Big  Station  for  Canadian  Paper  Mills. —  The  Laurentide 
Pulp  Company  is  planning  to  make  lar^e  extensions  to  its 
plant     at     Grand  Mere,     Quebec,     to      ■  ippri  cimately 

$1,000,000.  One  of  the  most  interesting  features  from  the 
viewpoint  of  electrical  engineers  will  be  the  building  of  a 
large   new    powet    house   capable  of  develi  00  hp. 

Application   has   been   made   to   the    Department    of    Public 

Works   i,n    permissiot    I istruct   a  dam   across   the  St. 

Maurice   Rivet    at    Grand  Mere,     In   the  official   application 

permission  is  asked  for  the  right  to  use  all  the  watei  p 

of  the  river  at  Grand-Mere,  with  the  exception  of  such  as 

may  be  used  for  sluicing  logs  >poscd  dam.     The 

dam  is  to  be  ,.1   concrete  with   sluicegates  .md    1   spillway 

1000  ft.  long.      I'he  power  house  will   'lave  eight  main  po 

mills  with  space  foi    two  more  units  when  required      It  is 

understood  that  the  application  will  Come  before  the  Cab- 
inet council  in  the  coursi  ".  s  and  will  be  granted. 
(  ontracts    for    the    waterwheels    to    be    used    in    this    station 

were  awarded  recently  to  the  1  P  \ioi,i.  Company,  Phil 
adelphia. 

German   Equipment  for   Largest   Chilean   Power   Plant. — 
The   largest    electrical    powet    planl    ■••    its   kind    in    South 
America  is  about  to  be  built  Foi  tin  Chile  Exploration  I 
pany  by  the  Siemens-Schuckertwerke,  G.m.b.H.,  ol    Berlin 
Ihe    contract    for    this    important    project    has    just    been 

placed  with  the  New  York  office  of  that  concern.  This 
contract  includes  a  generating  plant  on  the  Chilean  coast 
and  a   substation   at   a   distance   of  about    130  miles   from   the 


mines  of  the  Chile  Exp]  ..pany.     The  power  plant 

proper,  which  will  have  a  rating  of  40,000  kva,  will  consist 
of    four    10,000-kva,    three-ph.:  ■  Schuckert    turbo- 

generators coupled  with  turbines  furnished  by  Escher, 
Wyss  &  Company,  Zurich.  Current  will  be  generated  at 
5000  volts,  and  the  latter  will  1 10,000  volts 

by  four  10,000-kva  transformers  and  transmitted  over  a 
130-mile  transmission  line  to  the  substation,  where  it  will 
be  stepped  down  to  jOOO  volts  by  tour  10,000-kva  transform- 
ers. The  substation  will  contain  r-generator 
sets.  Of  these  there  will  be  three  synchronous  motor- 
geueratoi  s  ,,f  2500  kw  each  and  lour  induction  i 
gene  1  -  is  to 
be  direct-connected  to  two  1250-kw,  5000-amp,  250-volt 
direct-current  generators.  The  power  plant,  as  wcli  as  the 
substation,  will  be  delivered  by  the  Siemens-Schuckert- 
werke, G.m.b.H.,  complete  in  every  respect,  including  build- 
ings and  foundations  The  trat  line  proper  will  be 
built  by  the  Chile  I .xploration  Company.  The  mining  sta- 
tion is  located  at  an  altitude  of  about  10,000  ft.  The  high- 
tension  bide  •■!  all  apparatus  and  machinery  at  the  sub- 
station and  rcater  part  of  the  transmision  line 
will  i  : 0,000  volts  under  ordi- 
nary  1 

Imports  of  Electrical  Machinery  by  Japan — 1      n-  ll-Gen- 
eral   Sammons,    Yokohama,   made   the   foi  ment 

recently  concerning  the  import 

"Japan  reign 

nery  and  engines,  the  total  for   191a  .    $14,- 

175,989.  During  the  past  three  years  the  sa]L.  of  products 
of   this  kind   that    wen    manufactured   in   I  Mates 

nearly    doubled,    the    increase    bemt:    upw  -J.OOO. 

Neven 
tives    of    tin 

lines — particularly  in  cement  and  paper-making  machinery 
—  European   manufacture!  -ecuring  or- 

that    were    actively     solicited 
ther   lines,  however,  the   American   manufacturers   have 
their    exports,    as    is    sb    wn    by    the    fact 
that  their  total  sales  to  Japan  in    10,12  amounted  t>  $3,442,- 
pared    with    $3,144,400   in    1011.     The   total    im- 
portations  of   machinery    and    engines    int  -    1912 
may  be  summarized  a-   follows:     imported  from  the  United 
States,  $3,442,324;    from    Belgium,    (4                         Germany, 
$3,214,770;   from   Great    Britain,  $7,104,011,   and   from   other 
countries,  $348,342.  making  a  total  of  $14,175,980.      Of  gen- 
erators,   motors    and    transformers    nearly    50   per    cent    of 
Japan's  total  imports  in    1012  came  from  the  United  States 
The  competition   in   this   particular  line   has  been   decidedly 
brisk.      A    summary    of    the    results    of   the    pa-:    three     ■ 
is   as    follows:    Imported    from    the 
ton    and    1912,   $449,256,    $901, 
many.  $3  is.  :!ain, 

|6,  $538,219 
[53,    $31,037    and    $6,763— the  '".esc    three    years 

Electrical  Instrument  Makers  Rushed  with  Orders. — The 

Duncan   Electric   Manufacturing  Company  lnd. 

that   its   business    in   direct-current   watt-hour   meters 

nths 
lant  until  o  o'clock  for 
1    week    and    is    still    her  On 

this  account    the   company   found    it    I 

Work  v\as  comment 

upon  a  new    building  which  is  I  igh  and  of 

the     n  ti     feature 

along  the  lines  I  individual  motor  drive  and  efficient  light- 
ing,  heating   and    ventilating    - 

in  the  design  of  the  new  plant.     There  will  be  a  large  fire- 
vault   in   the  basement  .nard 

such   small   tools  a-   put  Facili- 

tate   the   handling  nail  industrial   railway 

will  be   built.     Ir  ■  ,    building, 

hich 
will   be    equipped  ■•   batteries 

and   a    complete    lit  -trumrnts 

This  building  will  be  •  f  reinforced  concrete,  one  story  high. 
with  sa  ■  •'.  and  will  1 

ft.  The  entire  plant  is  to  be  furnished  with  an  automatic 
sprinkler   system   and    the   vacuum   system   of   heating      All 
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"i  the  oil  and  gasoline  used  in  the  machine  shops,  the  dip- 
room  and  the  blacksmith-shop  furnaces  is  to  be  fed  from  a 
central  source  by  compressed  air.  To  increase  the  motive 
power  of  the  plant  a  second  150  Sterling  boiler  has  been 
purchased,  and  to  safeguard  against  break-downs,  a  100-hp, 
three-phase  motor,  to  operate  upon  the  central-station 
service,  will  be  installed  and  held  in  reserve.  Besides  these 
additions  to  its  manufacturing  facilities,  the  company  has 
been  making  plans  for  enlarging  its  sales  force.  Within 
a  few  weeks  it  will  have  agents  in  twenty  of  the  largest 
cities  in  the  country,  including  those  which  have  repre- 
sented it  at  Boston,  New  York  and  Chicago  for  many  years. 
Owing  to  the  introduction  of  a  considerable  amount  of  auto- 
matic machinery  and  extensive  improvements  in  its  manu- 
facturing methods,  the  Duncan  company  made  a  substantial 
reduction  in  the  price  of  its  watt-hour  meters  on  May  1,  as 
a  result  of  which  a  material  increase  has  taken  place  in  the 
volume  of  its  business. 

May  Build  Diesel  Engines  in  This  Country. — Charles  A. 
Carels,  senior  member  and  chairman  of  the  board  of  direc- 
tors of  Carels  Freres  of  Ghent,  Belgium,  builders  of  Diesel 
engines,  has  just  arrived  in  New  York.  Mr.  Carels  has 
come  to  America  to  confer  with  the  company's  United 
States  representative,  W.  R.  Haynie,  30  Church  Street, 
New  York,  upon  the  advisability  of  building  Diesel  engines 
in  the  United  States  and  will  be  in  this  country  for  several 
weeks.  During  this  time  he  will  make  an  extended  trip, 
covering  the  important  industrial  centers,  and  will  visit 
some  of  the  country's  large  manufacturing  plants,  particu- 
larly the  more  prominent  tool  works.  Among  the  latter 
the  plants  of  Lodge  &  Shipley,  of  Cincinnati,  and  the  Niles- 
Bement-Pond  Company,  who,  as  a  matter  of  interest,  fur- 
nished a  large  part  of  the  tools  in  the  works  of  Carels 
Freres,  will  be  visited.  American  methods  are  used  to  a 
great  extent  in  the  Ghent  plant,  of  which  the  superinten- 
dent is  D.  G.  Baker,  an  American  engineer. 

Bakelite  Patent  Recognition. — The  General  Bakelite 
Company  has  issued  the  following  statement:  "As  a  result 
of  negotiations  between  the  General  Bakelite  Company 
and  the  Condensite  Company  of  America,  the  suits  brought 
by  the  former  against  the  latter  and  its  customers  for 
alleged  infringement  of  the  Bakelite  patents  have  been 
withdrawn,  and  the  Condensite  company,  recognizing  the 
pioneer  character  of  Dr.  L.  H.  Baekeland's  work,  has 
acknowledged  the  validity  of  the  Bakelite  patents  in  suit 
and  some  others  and  will  pay  substantial  royalties  there- 
under. The  General  Bakelite  Company  will  continue  the 
manufacture  of  bakelite  under  its  numerous  patents,  and 
the  Condensite  company  will  manufacture  condensite  un- 
der the  Aylsworth  patents,  as  well  as  under  the  license- 
just  granted  for  such  of  the  Baekeland  patents  as  are  broad 
enough  to  cover  condensite.  This  recognition  of  the  'orce 
and  validity  of  the  principal  Baekeland  patents  by  the  only 
other  manufacturer  of  condensation  products  is  a  con- 
firmation of  the  Bakelite  company's  claims  for  the 
broad  scope  and  pioneer  character  of  these  patents.  There 
is  much  that  is  old  in  the  art  of  making  phenolic  conden- 
sation products,  but  Dr.  Baekeland  was  the  first  to  make 
practical  application  of  what  theretofore  had  been  chiefly 
laboratory  experiments." 

Marshall  Field  &  Company's  Great  Fleet  of  Electric 
Vehicles. — One  of  the  largest  users  of  electric  vehicles 
in  the  United  States — possibly  the  largest — is  the  estab- 
lishment of  Marshall  Field  &  Company,  general  merchants, 
of  Chicago.  This  great  concern,  with  its  wholesale  and 
retail  departments,  has  about  150  electric  delivery  wagons 
and  trucks  in  service  and  has  ordered  50  more,  so  that  by 
the  end  of  this  year  its  fleet  will  consist  of  200  vehicles. 
The  electrics  now  in  use  represent  an  investment  of  about 
$750,000.  All  were  made  by  the  Walker  Vehicle  Company. 
Marshall  Field  &  Company  have  seven  garages,  with  a 
total  rating  in  battery-charging  equipment  of  about  1500 
kw.  They  have  just  finished  a  garage  at  Forty-seventh 
Avenue  and  West  Lake  Street  with  a  rating  of  150  kw. 
A  contract  has  now  been  signed  for  a  similar  equipment 
in  the  garage  at  Montrose  Boulevard  and  Ravenswood 
Park.  These  garages  are  supplied  with  alternating  cur- 
rent  and  equipped  with  motor-generators.  In  addition, 
Marshall  Field  &  Company  are  adding  600  kw  in  equip- 
ment  to  the   large   downtown   direct-current   garage  at   the 


corner  of  South  La  Salle  and  West  Van  Buren  Streets. 
Electricity  is  purchased  for  all  garages  from  the  Common- 
wealth Edison  Company.  Frederick  J.  Pearson  is  the  con- 
sulting engineer  for  Marshall  Field  &  Company. 

Ohio  Lighting  Company  Sold. — The  property  of  the 
Bellevue  (Ohio)  Light  &  Power  Company  has  been  pur- 
chased by  the  Lake  Shore  Electric  Railway  Company,  of 
Cleveland.  The  latter  will  close  down  the  generating  sta- 
tion formerly  operated  by  the  Bellevue  company  and 
furnish  energy  to  that  community  from  its  own  station. 

Ottawa  Company  to  Improve  Its  System. — The  directors 
of  the  Ottawa  Light,  Heat  &  Power  Company,  Ottawa, 
Canada,  have  authorized  an  increase  of  $800,000  in  the  cap- 
ital stock  of  that  company.  The  proceeds  will  be  used  for 
additions   and   improvements   to   the   system. 

Pennsylvania  Telephone  Company  Will  Be  Reorganized. 
— A  plan  for  the  reorganization  of  the  Consolidated  Tele- 
phone Companies  of  Pennsylvania  has  been  formulated  by 
a  bondholders'  committee.  This  company  owns  and 
operates  the  Lackawanna  Telephone  Company,  Scranton; 
the  People's  Telephone  Company,  Wilkes-Barre;  the  Le- 
high Telephone  Company,  Allentown;  the  Honesdale  Tele- 
phone Company  and  the  Berwick  Telephone  Company. 

National  Telephone  Company  Sold. — The  National  Tele- 
phone Corporation  of  West  Virginia  has  been  sold  to  an 
Eastern  syndicate  and  its  holdings  will  be  split  into  three 
new  companies  in  Ohio.  The  properties  controlled  by  the 
National  corporation  were  the  Pittsburgh  &  Allegheny  Tel- 
ephone Company,  the  National  Telephone  Company  of 
West  Virginia,  the  National  Telephone  Company  of  Ohio, 
the  National  Telephone  Company  of  Pennsylvania,  the 
National  Telephone  Company  of  Monongahela  County,  the 
West  Virginia  Western  Telephone  Company,  the  Consoli- 
dated Telephone  Company,  the  Union  Telephone  Com- 
pany, the  Woodfield  Telephone  Company,  the  Chartiers 
Telephone  Company,  the  Pittsburgh  &  Wheeling  Tele- 
phone Company,  the  Beeghler  Telephone  Company  and  the 
Western  Central  Telephone  Company.  The  syndicate  will 
pay  $1,000,000  for  the  assets. 


Industrial  Securities 


Allis-Chalmers,  t.r.,  5th  pd 
AUis-Chal.,  pf.,t.r.,5th  pd. . 

Amalgamated  Copper 

American  Tel.  &  Tel 

Electric  Storage  Battery ,c. 

General  Electric 

Mackay  Cos.,  c 

Mackay  Cos.,  pf 

Western  Union  Tel 

Westinghouse,  E.  &  M.,  c, 
Westinghouse,  E.  &  M.,  pf. 

*Last  price  quoted. 


$19,800,000 
16,050,000 

153,887,900 

344,471,400 
16.074,425 

101,363,600 
41,380.400 
50,000,000 
99,747,600 
34,496,400 
3,998,700 


May  21 


128i 
47i 
138} 


May  26 


129i 

47J 
139} 
82 

67J* 
65* 
62i 
114* 


NEW  YORK  METAL  MARKET  PRICES 

,— May  20 , 

Copper:  Bid.       Asked. 

Standard,    spot 15.37H 

£       s      d 

London,  standard,  spot 69     18     9 

Prime    Lake 15.70      to  15.80 

Electrolytic    15.55      to  15.65 

Casting     15.40      to  15.50 

Copper   wire,   base 17.00 

Lead    4.35 

Nickel     40.00      to  45.00 

Sheet  zinc,  f.  o.  b.  smelter 7.50 

Spelter,    spot 5.45       to    5.55 

Tin,    spot 47.62'A 

Aluminum: 

Prompt   delivery 25.00      to  26.00 

Future     25.25      to  26.25 


Heavy  copper  a 
Brass,  heavy.  . 
Brass,  light.  .  .  . 
Lead,  heavy. . . 
Zinc     scrap. . .  . 


OLD  METALS 
14.87H 


9.37}^ 
8.50 
4.25 
4.50 


Bid. 

Asked. 

15.37^ 

£ 

s     d 

68 

12     6 

15.65 

to  15.75 

15.55 

to  15.65 

15.40 

to  15.50 

17.00 

4,35 

40.00 

to  45.00 

7.50 

5.40 

to    5.45 

48.20 

25.00 

to  25.50 

25.25 

to  26.25 

14.87  J4 

9.37J4 

8.50 

4.25 

4.50 

COPPER  EXPORTS  IN  MAY 
to  May  27 31,617 
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Personal 

Mr.  B.  F.  Wellington,  Jr.,  has  been  appointed  assistant 
Pacific   Coast  manager  for   II.   M.   Byllesby   &   Company. 

Mr.  Carl  Felker  has  been  appointed  assistant  contract 
agent  of  the  Toledo   (Ohio)    Railways   &   Light   Company. 

Mr.  C.  A.  Dow  will  assume  thi  po  ition  of  superintendent 
of  the  water  and  light  department  of  the  city  of  Alliance, 
Neb.,  on  June    1. 

Mr.  H.  M.  Jones  has  resigned  as  manager  of  the  Lewis- 
ton  (Idaho)  branch  of  the  Pacific  Power  &  Light  Com- 
pany of   Portland,   Ore. 

Mr.  William  W.  S.  Butler,  tit  and  general 

ager  of   the   Western    Si  >ny   of 

California,  Stockton,  Cal.,  since  its  formation,  has  res 

Mr.  E.  T.  Scholer  hns  beer  appointed  manager  of  the 
electric  light  station  at  Nezperce,  which  was  recently 
.11  quired    by    the    Grangcvill.  Electric    Light    >V 

Power   <  ompany,   Ltd. 

Mr.  C.  E.  Murray  has  been  appointed  secretary  and 
auditor  of  the  Toledo  (Ohi"i  Railways  &  Light  Company. 
Mi  Munay  was  formerly  associated  with  the  Doherty 
interest  9  at  Joplin,  Mo. 

Mr.    Thomas    F.    Kelly,    sales    manager    of    the    Dayton 
(Ohio)     Power    &    Light     Company,    has     been     app 
a    number   of   the   publicity    committee   of    tin-    Chamber   of 
Commerce  for  that  city. 

Mr.  Howard  Murray,  of  the  Shawinigan  Water  &   P 
1  ompany,   Montreal,   Quebec,   has   been    nominated   as   the 
new   president   of   the    Montreal    branch    ol    th<     '  anadian 
Manufacturers'   Association. 

Mr.   W.   M.   Wood   has   bei  ol    the 

Lewiston    (Idaho)    branch   of   the    1  Light 

Company,  ol  Portland,  Ore.  He  was  formerly  in  charge 
■  •I   the  c pany's  Sunnyside  ofl 

Mr.  Robert  M.  Searle,  vice-president  of  the  Rochester 
(  N.  Y.)  Railway  <N;  Light  I  ompany,  sailed  from  New  York 
1  >  1 1    May  27  for  a  ten    weeks'   .iiii.iiim.1h1c    t,,ur   through    Ger- 

1 1 1 .1 11  \ .   fiance.  Switzerland  and   Italy. 

Mr.    E.    M.    Raver,    superinti  ttation    for 

the  Michigan  United  Traction  <  ompanj  at  Battle  ' 
Mich.,  has  resigned  and  accepted  .1  position  with  thi 
coin  1  Neb  1  Railway  >V  Powei  1  ..mi.. my. 

Mr.  J.  P.  Moore,  formerly   with  the  Westingl 
trie   &  Manuia. Mm  in",    1  ompany,   has    been   made   superin- 
tendent   of   power   and   equipment    ■  tcan- 
descent   Light   Company   of   Meadville,    Pa. 

Mr.   F.   W.    Hallin    has    been    elected    vice-president    and 
general    superintendent    ..1    the    Arkansas    Public    Set 
Company,    Little    Rock,    Ark.,    a    corporation    engaged    in 
light     uid  water  service   in   several   i.>>  slate. 

Mr.  S.  J.  Kehoe,  superintendent  of  the  Norwich  &  Wes 
terry  Traction  Company  of  Norwich,  i  onn.,  has  tendered 
his  resignation,  effective  June  1.  and  accepted  the  post  of 
superintendent    of    the    Norwich    (I  onn  1    1  ectric 

l  'ompany. 

Mr.  Warren  C.  Earle,  who  has  been  with   similar   b 
In   several  states  and   in   pi  ictical   work   with   several   rail 
loads  in  tin-  United  State     has  been  appointed  chiel 
neer    of    the    California    State    Railroad    Commission,. 
Mr.  R,  A.  Thompson,  resi 

Mr.  Hugh  L.  Cooper.  I   chief  engineei 

of    the    Mississippi    Rivei     Powei    I  ompany,    Keokuk,    la 

plans  to  sail  in  July   foi    a   3UI    l  "tr  ol 

Europe,  following  the  completion  ol  construction  work  on 
the  Krr;it  water  powei   plant  at   Keokuk 

Mr.  Samuel  Kalm.  who  has  been  assistant    Pacific   I 
manager    for    11.    M.    Byllesbj    \    1  omp 
been   appointed  '    the    Western    States 

Gas  &   Electric  Company  rnia,  Stockton,   Cal.,  as 

successor    to    Mr.    William    W.    S  ll 

Mr.  R.  A.  Thompson,  chief  engineer  of  the  California 
state    Railroad   Commissi  ■'•    In*   position   to 

accept  a  position  on  the  advisor)  valuation  board  of  the 
Interstate  Commerce  I  ommission  just  formed  to  undertake 
the  valuation  ol  the  railroads  of  the  United  Stat 


Mr.  F.  W.  Willcox,  for  many  years  connected  with  the 
Harrison  Lamp  Works  of  the  General  Electric  Company 
and  now  with  the  British  Thomson-Houston  Company, 
London,  England,  is  on  a  visit  to  this  country.  Mr.  Will- 
cox will  return  to  England  next  month,  leaving  New  York 
on  June   14. 

Mr.   F.   J.   Der^e  inted   manager  of   light, 

heat   and   power   for   the   Tob  .    Light 

!  any.      Mr.    Derge   was   until   1 
member  of  the  New   York  staff  of  H.   L.  Doherty  & 

i     the    major    portion    of    the 
I  oledo  company's 

Mr.  Albert  Frank  Horton,  who  opened  the  "Electric 
Shop"   for   thi    Ci  h    Edison   Company,   Chicago, 

has   become   associated    with    the    Consolidated    Gas.    Elec- 
111     Light  &  Power  I    .mpany  of  Ball  which  com- 

pany   he    is    arranging    an    ..perating    di--  mestic 

in   the    f  11 111   of  an   "electric    I 
Mr.  Arthur  Williams,  of  thi  ipany, 

will   sad   foi  n   the  S.S.   ,  ine   5      Mr. 

Williams    will    visit    Ghent,    Paris.    Berlin   and    Munich       He 
will   also   spi 

land.     In  addition  he  will  pay  his  respects  to  the  King 
ently    decorated    him    with    the    cr 
the  Royal  Order  of  Isabela  la  Catolica. 
Mr.   Frank   Howard,  of  Scranton,   Pa.,  has  recently  been 

ap| ted   assistant    superintendent   of   the    Wheeling 

\  a  1    El  mpany,  whii  I  •        \mer- 

tric    'ompany        For    the    past    four 
Mr.    Howat  of    distribun 

the    Scranton    Electric    •  ompany.      He    was    manager    and 
intendent  of  the  co  Rus- 

sell &  1  ompany  prior  t..  joining  tin 

Mr.  John   R.  Wilde   i  nted  chic!  1 

powei   plants  for  the   Detroit   Edison  Company,  succeeding 
Mr.   B.  J.  Dcnman.  who  resigned  M  ke  up  execu- 

tive   duties    with    the    United  pauy 

at    Davenport,    la.      Mr.    Wilde    has    been    in    the 
the    Detroit   company    for   a    numbei  Mr.    J.    W. 

Parker    has    als.,    been    appointed    chief    assistant    engineer 
of  power   plants,    sharing   with    Mr    Wilde   the   duties 
inerly  discharged  by  Mr.  Dcnman. 

Mr.  H.  L.  Patterson,  w  h..  as  first   '  nt  succeeded 

to  the  presidency  of  the  Ohio  Society  of  Mechanical.    I 
trical  and   Steam    Engineers,   following   the   death.   April    17, 
ol    President    1      M.   Adams,  chief  engineer  for  the  Quaker 
Oats    Company,    Akron,    Ohio,    is    general    manager    of    the 
Pennsylvania    China    Company,    Ford    '  it)  oufac- 

turer  n    insulators.       Mr.    Patl  until 

ly    in    the   ..pirating  field   in    Ohio,   having   served   for 
a  number  of  years  as  general  manager  of  the  Mahon 
...    Railway   8 
Mr.   F.   E.   Bowman,  1    in    the    May    17 

issue,    was    . 
Railwa  at   the  meeting   held  in 

^^^^  '-president. 

^^^^^V  urcr    and    manager    of    the 

I  \ 

I  any  Mi 

JHp&  &* 

£'  jl  ami    entered    the 

7        '  *  field   in    i" 

and  the   Hunt- 

.    Fuel 

V""-  rated 

^^     ,  ricity  and  produced  ar- 

^^^B  petroleum.        He     advanced 

the 

rer         Five 

igned  from 

ht     & 

>  <:ept 

and   man- 

The   company 

with    which     '  Ada. 

which  00,  and  the  .    ter- 
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Construction 

New  England 

CAMDEN,  MAINE.— Bids  will  be  received  at  the  office  of  the  super- 
vising  architect,  Treasury  Department,  Washington,  D.  C,  until  July 
1,  for  construction,  including  plumbing,  gas  piping,  heating  apparatus, 
electric  conduits  and  wiring  and  interior  lighting  fixtures,  hydraulic  mail 
lift  and  approaches,  of  the  United  States  post  office  at  Camden,  Maine. 
Plans  and  specifications  may  be  obtained  at  the  above  office  or  from  the 
custodian  of  site,  at  Camden,  Maine.  O.  Wenderoth  is  supervising 
architect. 

GRANITEVILLE,  VT  —  The  Consolidated  Ltg.  Co.,  of  Montpelier, 
expects  to  erect  a  new  substation  at  the  end  of  its  13,200-volt  trans- 
mission line  at  Graniteville.  The  building  will  be  built  of  brick  and 
will  be  equipped  for  an  output  of  2700  kw,  which  will  include  trans- 
formers and  new  switching  equipment.  This  substation  will  distribute 
electricity  to  the  granite  quarries  in  this  vicinity  and  also  for  general 
lighting  and  heating  service  to  the  surrounding  territory.  Contracts  for 
the  purchase  of  all  material  will  be  handled  from  the  office  of  Charles  H. 
Tenney  &  Co.,  201  Devonshire  Street,  Eoston,  Mass.,  who  will  also  take 
charge  of   the  work.     H.   D.   Larrabee,   of  Montpelier,   is  manager. 

CAMBRIDGE,  MASS.— The  Cambridge  Gas,  El.  Lt.  &  Pwr.  Co.  expects 
to  erect  within  the  next  six  months  a  12,000-volt,  three-phase  transmission 
line,  18  miles  long,  and  to  purchase  substation  equipment,  including 
switchboard,  transformers,  poles,  insulators,  one  tub  transformer,  lamps, 
etc.,  and  a  few  general  supplies  with  the  next  six  months.  G.  Lobo 
is    secretary    and    treasurer. 


Middle  Atlantic 

BROOKLYN,  N.  Y.— Commissioner  George  V.  S.  Williams  of  the 
Public  Service  has  authorized  the  engineering  staff  to  investigate  a  plan 
by  which  the  two  power  houses  to  be  located  at  the  foot  of  Clark  and 
Montague  Streets,  to  be  used  in  connection  with  the  proposed  tunnels 
under  the  river,  may  be  operated  by  electricity. 

BROOKLYN,  N.  Y.— Bids  will  be  received  by  C.  B.  J.  Snyder,  super- 
intendent of  school  buildings,  Department  of  Education,  corner  of  Park 
Avenue  and  Fifty-ninth  Street,  New  York,  N.  Y.,  until  June  2,  for  in- 
stalling heating  and  ventilating  apparatus,  temperature  regulators  and 
elevators  in  the  Bay  Ridge  High  School,  located  on  Fourth  Avenue,  at 
Sixty-seventh  Street;  also  for  installing  electric  ash  hoist  in  the  Boys' 
High  School,  on  Marcy  Avenue,  between  Madison  Street  and  Putnam 
Avenue. 

BUFFALO,  N.  Y.— Bids  will  be  received  by  the  Commissioner  of  Pub- 
lic Works,  Room  5,  Municipal  Building,  Buffalo,  until  June  3,  for  mis- 
cellaneous annual  contract  work  to  be  performed  and  supplies  to  be  de- 
livered at  the  various  school  buildings  and  annexes,  police  and  fire  de- 
partment buildings  and  other  buildings  under  the  control  of  the  Depart- 
ment of  Public  Works,  including  keeping  in  repair  the  electric  bell  and 
telephone  systems  in  the  various  school  buildings  and  annexes,  from  Aug. 
1,  1913,  to  July  31,  1914.  Plans  and  specifications  are  on  file  and  may 
be  examined  at  the  office  of  the  deputy  building  commissioner.  Room  6, 
Municipal  Building,  where  blank  form  of  proposals  may  be  secured. 
Francis  G.  Ward  is  commissioner  of  public  works. 

BUFFALO,  N.  Y. — Bids  will  be  received  by  the  commissioner  of  public 
works,  Room  5,  Municipal  Building,  Buffalo,  until  June  4  for  the  con- 
struction of  a  new  four-room  addition  to  the  present  school  building  in 
District  No.  7,  located  on  Bailey  Avenue,  near  Clinton  Street.  A 
separate  and  distinct  proposal  must  be  submitted  on  the  following 
divisions:  (a)  Masonry,  cut  stone,  iron  work,  plastering,  etc.;  (b)  carpen- 
try, painting,  glazing,  hardware,  etc.;  (c)  roofing,  sheet-metal  work,  steel 
ceilings,  etc.;  (d)  electric  wiring,  lighting  fixtures,  etc.;  (e)  heating,  radi- 
ation, etc.;  (f)  plumbing,  gasfitting,  etc.  Plans  and  specifications  may 
be  seen  at  the  office  of  the  deputy  building  commissioner,  Room  6, 
Municipal    Building.      Francis  G.  Ward  is  commissioner  of  public   works. 

BUFFALO,  N.  Y. — Bids  will  be  received  by  the  commissioner  of  public 
works,  Room  6,  Municipal  Building,  Buffalo,  until  June  5  for  construc- 
tion of  a  two-story  firehouse,  to  be  known  as  engine-house  No.  36  and  to 
be  located  at  the  corner  of  Elmwood  and  Great  Arrow  Avenues.  A 
separate  and  distinct  proposal  must  be  made  for  the  following  divisions  of 
the  work:  (a)  Masonry,  cut  stone,  iron  work,  fireproofing,  plastering, 
etc.;  (b)  carpentry,  painting,  glazing,  hardware,  etc.;  (c)  roofing,  sheet- 
metal  work,  steel  ceilings,  etc.;  (d)  electric  wiring,  lighting  fixtures,  etc.; 
(e)  heating,  ventilating,  radiation,  etc.;  (f)  plumbing,  drainage,  gas- 
fitting,  etc.  Plans  and  specifications  may  be  seen  at  the  office  of  the 
deputy  building  commissioner.  Room  6,  Municipal  Building,  where  blank 
forms  of  proposals   may  be   secured. 

NEW  YORK,  N.  Y. — Bids  will  be  received  by  George  McAneny. 
president  of  the  borough  of  Manhattan,  at  the  offices  of  the  commissioner 
of  public  works,  Room  1808,  21  Park  Row,  New  York,  until  June  4,  for 
furnishing  and  installing  an  electric  elevator  in  the  County  Court  House, 
Chambers  Street,  City  Hall  Park.  Blank  forms,  specifications  and  plans 
may  be  seen  at  the  office  of  the  auditor  and  offices  of  the  commissioner 
of   public   works,    Room    1808,   21    Park  Row,    New  York. 

NEW  YORK,  N.  Y.— Bids  will  be  received  by  the  Board  of  Water  Sup- 


ply, 165  Broadway,  New  York,  N.  Y.t  until  June  10  (contract  93)  for 
the  construction  of  a  complete  telephone  transmission  line,  approximately 
65  miles  long,  «long  the  Catskill  Aqueduct,  between  the  Ashokan  reser- 
voir, in  Ulster  County,  and  the  Croton  reservoir,  in  Westchester  County, 
the  work  to  include  a  submarine  crossing  at  the  Hudson  River.  Pam- 
phlets containing  information  for  bidders,  forms  of  proposal,  contract, 
specifications,  etc.,  may  be  obtained  at  the  above  address  upon  applica- 
tion, for  which  a  deposit  of  $10  will  be  required  for  each  pamphlet,  to  be 
refunded  upon  return  of  same.     Joseph  P.  Morrisey  is  secretary  of  board. 

PORT  JEFFERSON,  N.  Y.— The  Port  Jefferson  El.  Lt.  Co.  expects 
to  purchase  a  few  500-watt  Mazda  lamp  fixtures  for  street  lighting.  W.  T. 
Wheeler    is    secretary    and    manager. 

AKRON,  PA.— The  Akron  El.  Lt.  &  Pwr.  Co.,  the  Warwick  El.  Lt.  & 
Pwr.  Co.,  the  West  Earl  El.  Lt.  &  Pwr.  Co.  and  the  Ephrata  El.  Lt.  & 
Pwr.  Co.,  which  were  recently  granted  charters,  have  been  consolidated 
under  the  name  of  the  Akron  El.  Lt.  &  Pwr.  Co.  with  a  capital  stock 
of  $40,000.  H.  Z.  Bitner  is  president  of  the  company  and  A.  N.  Wolf 
secretary  and  treasurer. 

ASHLAND,  PA.— The  Lehigh  Coal  &  Navigation  Co.,  of  Lansford,  Pa., 
has  purchased  the  property  of  the  Edison  El.  Illuminating  Co.  at  Ash- 
land for  $70,000.  This  is  the  beginning  of  a  general  consolidation  of 
electric  plants  in  this  part  of  the  State  to  be  supplied  with  power  from 
the  new  plant  of  the  Lehigh  Coal  &  Navigation  Co.'s  plant  at  Hauto. 

CONNELLSVILLE,  PA.— Application  has  _  been  made  to  the  City 
Council  by  J.  George  Kaelber,  of  Rochester,  for  a  franchise  for  the  Con- 
nellsville  Pub.  Utility  Co.,  which  will  be  capitalized  at  $500,000.  The  com- 
pany proposes  to  furnish  electricity,  steam  heat  and  hot  water  in  Connells- 
ville. 

ERIE,  PA.- — The  City  Council  has  adopted  an  ordinance  whereby  the 
gas  lamps  now  in  use  will  be  replaced  with  electric  incandescent  lamps. 
The  Erie  County  El.  Co.  has  the  contract  for  substituting  the  lamps. 

HARRISBURG,  PA. — Charters  have  been  granted  by  the  State  De- 
partment for  the  following  companies:  The  Eddington  El.  Co.,  of  Bristol; 
the  West  Cain  Co.,  of  Philadelphia;  the  Township  of  Bensalem  Lt.  &  Pwr. 
Co.,  of  Bristol;  the  Stoneboro  Pwr.  Co.,  of  Stoneboro,  and  the  Sandy 
Lake   Pwr.   Co.,   of   Sandy   Lake.      Each  company  is   capitalized  at   $5,000. 

PHILADELPHIA,  PA.— Plans  and  specifications  have  been  completed 
for  a  new  power  house  to  be  erected  for  E.  F.  Houghton  &  Co.  at  240 
West  Somerset  Street. 

PHILADELPHIA,  PA.— A  permit  has  been  granted  the  William  Steele 
&  Sons  Co.  for  the  erection  of  a  power  house  (85  ft.  by  79  ft.)  to  be 
located  at  Blabon  Street  and  the  Reading  Railway,  for  the  George  W. 
Blabon  Co.,  to  cost  $20,000. 

PITTSBURGH,  PA.— Bids  will  be  received  at  the  office  of  the  secre- 
tary of  Board  of  Public  Education,  Pittsburgh,  Pa.,  until  June  2  for 
furnishing  operating  supplies,  including  electrical,  steam-fitting,  carpenter 
supplies,  etc.  Bidding  blanks  and  specifications  will  be  furnished  upon 
application  to  the  superintendent  of  supplies,  703  Fulton  Building,  Pitts- 
burgh.     George   W.   Gerwig  is  secretary   of  board. 

EAST  ORANGE,  N.  J.— The  finance  committee  of  the  City  Council 
has  decided  to  recommend  a  bond  issue  of  $20,000  for  extension  to  the 
police  call-box  system,  to  cost  about  $10,000,  and  to  install  a  signal 
system  at  a  cost  of  from  $6,000  to  $9,000. 

JERSEY  CITY,  N.  J.— Bids  will  be  received  at  the  office  of  the 
supervising  architect.  Treasury  Department,  Washington,  D.  C,  until 
June  16  for  one  electric  elevator  and  one  hydraulic  lift  in  the  United 
States  post  office  at  Jersey  City,  N.  J.,  in  accordance  with  plans  and 
specifications,  copies  of  which  may  be  secured  at  the  above  office.  O. 
Wenderoth    is    supervising    architect. 

BRUNSWICK,  MD.- The  Harper's  Ferry  El.  Lt.  &  Pwr.  Co.,  of 
Harper's  Ferry,  contemplates  furnishing  electrical  service  in  Brunswick 
and   proposes   to   build   a   power   station    here. 

BERKELEY  SPRINGS,  W.  VA.— The  Northern  Virginia  El.  &  Pwr. 
Co.,  which  recently  purchased  the  property  of  the  Cacapon  Pwr.  Co.,  of 
Berkeley  Springs,  contemplates  the  erection  of  an  overhead  transmission 
line  between  Martinsburg  and  Berkeley  Springs.  J.  J.  Lumley,  of  Win- 
chester,   Va.,    superintendent,    will    have    charge    of   the    work. 

BEDFORD  CITY,  VA.— Bids  will  be  received  at  the  office  of  the 
supervising  architect,  Treasury  Department,  Washington,  D.  C,  until 
June  28  for  construction,  including  plumbing,  gas  piping,  heating  appa- 
ratus, electric  conduits  and  wiring  and  interior  lighting  fixtures  and  ap- 
proaches, of  the  United  States  post  office  at  Bedford  City,  Va.  Drawings 
and  specifications  may  be  obtained  from  the  custodian  of  site  at  Bedford 
City  or  from  the  above  office.     O.  Wenderoth  is  supervising  architect. 

BROADWAY,  VA.— The  proposition  to  issue  $25,000  in  bonds  for 
the  construction  of  an  electric-light  plant  will  be  submitted  to  the 
voters. 

CLIFTON  FORGE,  VA.— The  Virginia-Western  Pwr.  Co.,  recently  in- 
corporated with  a  capital  stock  of  $626,000  and  a  bond  issue  of  $1,500,000. 
contemplates  the  erection  of  a  transmission  line  from  Clifton  Forge  to 
Lexington  and  enlargement  of  its  present  steam  plant  at  Clifton  Forge,  to- 
gether with  a  hydroelectric  plant  in  this  vicinity.  The  company  is  to 
take  over  and  consolidate  the  properties  of  the  Virginia-Western  EI.  Co. 
of  Clifton  Forge,  the  Covington  Lt.  &  Pwr.  Co.  of  Covington,  and  the 
Buena  Vista  Lt.  &  Pwr.  Co.  of  Buena  Vista,  Va.  W.  G.  Mathews  is 
president  of  the  company  and  A.   C.  Ford  secretary  and  treasurer. 
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GRUNDY,  VA. — A  company,  it  is  staled,  has  been  organized  to  install 
and  operate  electric-light,  ice  and  water  plants  in  Grundy,  E.  E.  Smith 
18   inti  1 '    ted   in  the  project. 

WASHINGTON,    I).    C— liids    will    be    received   by   the    Department   of 
the    Interior,    Washington,    D,    C,    until    June    i    for    furnishing   and    in- 
stalling one  350-kw  generator  and  engine,  installation  of  water-tube  boiler 
and    mechanical     stoker    and     for    relocating,    extending    am      , 
switchboard    in    engine    room,    old    post     office    building,     Eighth 
Streets,   N.    W.,   Washington,   in  accordance   with   plans  and   specifications, 
copies   of  which  may  be  obtained   on   application   to  the  chief  clerk  of  the 
department.     Award  of  contract  will  be  made  subject  to  appropriation  by 
Congress  to  meet   the  expense  of  the  work.      Lewis  C.    Laylin   is  ., 
secretary. 

WASHINGTON,  I).  C— Bidl  will  be  received  at  the  office  of  the 
chief  signal  officer,  War  Department,  Washington,  I).  C,  until  June  9. 
for    furnishing   the    following  iS6:     (1)    25 

scissors  for  inspectors'  pocket  kits,  5-in.,  nickeled,  .1.  Wis-  &  Son  or 
equal;    (2)    50  strap   sets   with    pads,    for    Klein's    Eastern    climber    (best 

quality,   four  to  a  set) ;    (3)    I •     i  I 

Co.   No.  SO  or  equal;   (4)   200  side-cutting  H -in.   plii  I'.  Co. 

No.  50  or  equal;   (5)  50,000  Uili  ...   19,  drab;   (6)   75  tweezers 

foi    pocket  kit,  4]/i   in.,   nickeled;    (7)    250   it  pecifi- 

CStion     186-1);     (8)     100    outlet    hoses,    circnl 

300    sic  v.    ■  p boxi    .    i'" 

100  ohm  buzzers;  (11)  25  armor  cahlc  (utters.  No.  312;  (12)  360  fuses, 
Cook  type  A-7,  5-amp;  (13)  100  plugs  fur  target  range  outlet  boxes;  (14) 
150   lb.       ill.  i    tap       (IS)    1900    lb.    friction    tape;    (16)    5000    12-in.    oak 

'    ,   (17)  200  buzzer  connectors, 
plete    with   hickory   ban .11.  I  -    in.    by    5    ft., 

galvanizing   in    accordance    witl  with    copper    annealed 

connectii  (20)    200  com- 

bination  tips   fur  lance  poles,   specification  locket   telegraph 

relays,    150  ohm   with   li  ithei  12)    IS   oak   plugs;    (23)    15  umbrella 

insulators;    (241    15    clectrose    ,,,  Manhattan    EI. 

Co.'s   connectors   No.   6540.      Maim    W     I ..    I  larl 


North  Central 

ADR]  VN,   \IH  II.--  I  he  towi  thin  the 

next   fou  horizontal    tubular  boiler    (72    in.    by    18    ft.)    r 

municipal   electric  light   plant.      T.    W.    Newell    is   superintendent. 

ALBION,  MICH. — The  city  lighting  commission  has  recommend 
ih.    .if.,    renew    II     contract  with  the  Commonwealth   Pwt    Co.,  ol    Fa 

in    pre! uing   bonds   for    the    installation   of   a 

municipal    electric-light    plant.      The   committee    also  that    a 

tal    lamps    (three-lamp    dual  in    the 

buaine  '  ins  with 

tungsten  lamp  i  orner. 

BIG    R  VPIDS,   Midi      n  I.  I  ranted  the  Big 

Rapids    Wtl      Pwr.    Co.    permission    to    erect    a    central    plant    west    and    ad- 

i . '  i g   its  powei    i '  .  '  ■        ' 

,  .-in.  m|  enet  gy.      M     I     Emt  m  er   for 

.i  power  company, 
DETROIT,    MICH.— Frank    11.    M  ntendent    of    the    mu- 

nicipal   electric-light    plant,   anno  ill    he    opened   June    10 

for    a     new    50011  lew,    SO 

|uipment.      The    public 

lighting   .  "i also   pla 

imps       I'    recent] v  install 
pat  '■   drit  ea  and   will   nut..,    tl      nun 
GRAND  RAPIDS,   Mil  H      Tht    Gi  tnd   Rapids  Muskegon  Pwr.  Co.  will 

OVID,    MICH.— Al    a    special   election   held    Ma)      "    the   proposition   to 
issue    $6,000    in    bonds    for    improvements    to    the    municipal    electric-light 

PONTIAC,     MICH       l  hi  luthoriied    the 

Ponti  ic    Pwr,   ('•'    to   in 

i:i  i  i  E\  UE,  OHIO.— The  1  ised  the 

planl   and  bunting  frai  Bellevue  Illuminating  S   Pwi    Co.  and 

lias    l.iki  :  '     same. 

CLEVE1    VND,    OHIO        Bidl    will    be    received    at    the    office    of    W\    II 
Kirby.    secretary    to    the    director    of    public    service,    \o      104,    Cit 

n.l.    until   June   3    for   steam    er  for   the   Collin- 

taona  for  which 
may  be  obtained    '(  ill.    office  ol   the  nstrucrJon,  K. 

Cit)   n  ill      W.  T.  Springborn  is  director  of  public  *, 

CLEVE1    VND,     (Mil..        Bids     will     be     received     at     the    office     I 
clerk   of    Hoard    of    Edui  I  --istli    Street.    Cleveland,    until    June 

16   for    furnishing   material   and    labor    for    completing    the    K- 

at     East     Fort)  third 

,     .  ■  ■  .  ■  ■  . 

-   il  studding  and  lathing;   (7)  plaster- 
in  et  metal    work;    I  10)   black- 

I  1  "i    painting   and    finishing;  emrnt 

bing,             ting  and   sewei  -  .  -ntilat- 

inu;    (PI    ,1. n    com- 


binations.    Plans  and  specifications  are  on  file  in  the  office  of  the  archi- 
tect of  the  board.  East  Sixth  Street.     Specifications  may  be 
application    and    all    proposals  must   be    made   on   blanks   furnished   by   the 
director  of  schools.      I- rank  G.   Hegen  is  director  of  schools. 

COLUMBUS,  OHIO.— The  McKeever  El.  Co.  has  been  awarded  the 
contract  for  installing  an  electric-light  plant  in  the  N'eill  Hou'e,  which  is 
being  remodeled,  at  a  cost  of  about  $40,000. 

COM      '  will   be   reec  Kinnear.  direc- 

tor  of   public  service.   Columbus,    until   June    10   for   the   installation   com- 
plete of  cluster 
mated    number   nine    ll 
int  Avenue  (40 
and    Park    Street    (11    stand:,  en    Fourth    and 

Fifth    Street    (9   stan  I  between    Fourth    Street   and 

.-ton   Avenue  m  accordance  with  plans  and  speci- 

fications on  file  in  the  office  of  the  director.  Separate  bids  must  be 
submitted  for  each  division  of  the  work.  Blank  proposal  forms  may  be 
obtained    from    tl  lent   of   the   m  ng   department. 

GREENVILLE,  ell"  I  .      ipiul  stock  of  Uu  U    & 

Pwr.   Co.   has  been   increased   from  $75,000  to  $115,000. 

RWALK,    OHIO 
Public  ,nd    to    enter 

of    a 
municipal    electric-light 

estimates     for    rost  plant 

separately,    an. I    for  of    an    ornamental    lighting 

(cluster  lamps)    in   the   business 

SANDUSKY.   OHIO— The   City   Council   has  decided   to  call   a 

-iic  $200,000  it 
for    (hi  ant. 

Ill'  KM  VN,    KV  Hickman,   exjx 

purchase   an    eli  en   crane   to  be   used   in    handling   eoel 

river  barges. 

I. A    GRANGE,    KV     -The   property   of  the   La  Grange   Lt.  &    P» 
has  been   i  Co.,  of  Louisville,  for  about  $10,000 

ROCKPOKT,  KY— The  (    i  .  -anted  the  Rockport  Coal  Co 

a   franchise  to   install   and   operate  an  electric-light    ; 

ly  electricity  and  water  for  municipal  use. 
for  the   installation  of  ornamental   lamps  on   Main    Street       H     I 
Tucker  nil    manager. 

CENT1  RVI1  II.     IND      1  b.     Ri<  imond 
been   awarded   the   contract    for   the   installation   of   the  mot 
light    plant.      An    appropriation    of    56.000    was    made    to    build    the 
The    business    men    of  ontemplating    the    installation 

ornamental  lighting  system  on  the  principal  streets. 

VLBANY,    ILL.— The    Rock    Riv<  To.,   of    Sterl 

to   the    Village    Board    for    a    franchise    to    furnish    t 
i s  here. 

-The  City  Council   has  refused  to  a. 
offered  by   the   Central    Illinois    Tub.    Ser.    Co..   of   Mattooi 
been  taken   by  local  business   men  to  organize  a  company   with   a 
stock    of   $50,000   to    ii  •  ite   at.   electric   plant    here 

have  been  raised   to  engage  an  engineer  to  make   . 
mit  an  estimate  to  the  committee  as  to  the  cost  of  the  proposed  plant, 
CAMERO  ■    "      mouth. 

lemplating  fun  ameron 

I    the   village. 

installing  two    150  hp 

CHICAGO,  ILL-     i!.  mittee  has  voted  to  authorise 

a   contract    with   the    S  .ago   for   the   installation   of 

15,000  -valent.      The 

'.000. 
DIVERNON,    111 
•contemplates   th,  the  local  municipal  ele .-•■ 

" 
street-light 

I  \.    Ill    —  1 1  ■-  ■       .... 

letn   on 

!  and    K    H    Howard  are   inti 
I 
Rock   R  . 

GRIG 
HERSM  VN 

HOI  ■ 

OR1  •  ■    '■ 

- 
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PARIS,  ILL. — We  are  informed  that  no  definite  action  has  been  taken 
in  reference  to  the  proposed  ornamental  street-lighting  system.  The  pro- 
posed plans  provide  for  the  erection  of  120  lamp  standards,  carrying  five- 
lamp  clusters  (the  upper  lamp  60-watt  and  the  lower  40-watt),  to  be  main- 
tained by  underground  wires.  The  cost  of  the  system  is  estimated  at 
$12,000.     Archie  E.  Wood,  of  Paris,  is  chairman  of  the  lighting  committee. 

PEORIA,  ILL.— The  Central  Union  Tel.  Co.  has  decided  to  rebuild 
the  entire  Peoria-Canton-Lewiston  pole  line  and  to  string  additional 
copper  wire,  at  a  cost  of  about  $44,000. 

QUINCY,  ILL.— It  is  reported  that  J.  Delbar  Roche,  of  New  York, 
N.  Y.,  and  others  are  interested  in  a  project  to  erect  a  hydroelectric  power 
plant  at   Falls  Creek   Gorge,   13   miles   south  of  Quincy. 

RICHMOND,  ILL.— The  Village  Board  has  granted  the  Public  Service 
Co.  of  Northern  Illinois,  of  Chicago,  a  franchise  to  erect  and  operate 
an   electric-light   system    in    Richmond. 

SPRINGFIELD,  ILL.— The  secretary  cf  the  Springfield  Pleasure 
Driveway  and  Park  District  has  been  instructed  to  advertise  tor  bids 
for  lighting  the  parks  and  boulevards.  The  contract  with  the  Spiingfield 
Gas  &   El.   Co.   expires  July  25. 

SPRINGFIELD,  ILL.— Application  has  been  made  to  the  State  Legis- 
lature by  Secretary  of  State  Harry  Woods  for  an  appropriation  ot  $25,000 
for  two  passenger  electric  elevators,  one  freight  elevator  and  an  engine 
and  generator  to  increase  the  output  of  the  state  power  plant  by  300  hp. 

SPRINGFIELD,  ILL.— The  Southern  Illinois  Trac.  Co.,  with  principal 
offices  in  St.  Louis,  Mo.,  has  filed  an  amendment  to  its  charter  with  the 
Secretary  of  State,  increasing  its  capital  stock  from  $1,500,000  to  $7,500,- 
000  and  making  changes  in  the  proposed  route  as  follows:  From  East 
St.  Louis  through  Bellville,  New  Athens  and  Marissa  to  Pinckneyville 
and  Duquoin,  passing  through  St.  Clair,  Randolph  and  Perry  Counties. 
W.  E.  Trautman,  Frederick  Essen  and  A.  W.  Morriss  are  among  the 
directors. 

SUPERIOR,  WIS.— The  Superior  Wtr.,  Lt.  &  Pwr.  Co.  contemplates 
improvements  to  its  electric  plant  and  service.  New  machinery  will  be 
installed. 

BREWSTER,  MINN.— There  is  a  movement  on  foot  to  establish  a 
municipal  electric-light  plant  in  Brewster.  The  cost  of  the  plant  is 
estimated  at  $3,500. 

BUHL,  MINN. — The  contract  for  new  apparatus  for  the  municipal 
electric-light  and  water-works  plant  was  awarded  to  the  Northern  Elec- 
trical Co.,  of  Duluth,  instead  of  the  Northern  El.  Co.,  of  Minneapolis, 
as   reported   in   the   issue   of   May    17. 

DEERWOOD,  MINN.— The  Cuyuna  Range  Pwr.  Co.,  of  Deerwood, 
has  closed  down  its  local  steam  plant  and  is  now  securing  electricity  from 
its  hydroelectric  power  plant  on  the  Crow  Wing  River,  10  miles  from 
Brainerd.  The  plant  is  equipped  with  two  600-kva  generating  units 
and  a  third  unit  will  be  installed  next  fall.  The  company  has  closed  a 
contract  with  the  city  of  Brainerd  to  furnish  energy  at  the  switchboard 
for  a  period  of  nine  and  one-half  years.  It  also  has  franchises  in  Deer- 
wood,  Crosby,  Cuyuna  and  Ironton  and  furnishes  one  mining  company 
about    300    kw    continuous    service.      M.    D.    Stoner    is    manager. 

HUTCHINSON,  MINN.— The  properties  of  the  Hutchinson  Ltg.  & 
Mfg.  Co.,  of  Hutchinson,  and  the  Glencoe  El.  Lt.  Co.,  of  Glencoe,  have 
been  purchased  by  Coler  Campbell,  of  Huron,  S.  D.  The  combined  prop- 
erties will  for  the  present  be  operated  under  the  management  of  Thomas 
Pitts,  formerly  manager  of  the  Hutchinson  plant. 

STARBUCK,  MINN.— The  town  of  Starbuck  expects  to  purchase  with- 
in the  next  two  months  for  the  municipal  electric-light  plant  and  system 
one  55-hp  boiler  (100-lb.  pressure),  one  30-kw,  225-volt  direct-current 
generator,  one  50-hp  Corliss  engine,  smokestack,  etc.,  and  within  the 
next  four  or  eight  weeks  3000  ft.  No.  10  weatherproof  wire  and  6000  ft. 
No.  6  weatherproof  wire.  A.  H.  Dreyer  is  superintendent  of  the  electric- 
light    department. 

ALTON,  IA. — Messrs.  Mason  &  Mason  are  installing  an  electric-light 
plant  in  Alton  to  furnish  electrical  service  here.  Equipment  for  the 
plant  has  been  purchased. 

AUDUBON,  IA.— The  Audubon  County  El.  Co.,  which  recently  took 
over  the  local  electric-light  plant,  expects  to  erect  within  the  next  two 
months  a  10, 000- volt,  single-phase  transmission  line  from  Audubon  to 
Hamlin  and  Exira  and  expects  to  purchase  50-kw  and  75-kw,  10,000-2300- 
volt  transformers  and  2300-220-1 10-volt  transformers  (sizes  from  2^-kw 
to  5-kw).  Within  the  next  six  months  the  company  expects  to  purchase 
electrical  appliances,  including  flatirons,  etc.  The  company  has  already 
purchased  one  250-hp  compound  Corliss  engine,  one  150-kw,  three-phase, 
60-cycle  generator,  exciter  and  jet  condenser  with  switchboard  and  in- 
struments  for   same.      R.    E.   Wieland    is   owner  and   manager. 

CEDAR  RAPIDS,  IA.— The  trustees  of  the  city  water-works  are  con- 
templating  equipping  the  main  pumping  station  for  electrical  operation 
mid  the  erection  of  three  electrically  driven  booster  pumping  stations. 

CENTRAL  CITY,  IA.— The  Wapsipinicon  Pwr.  Co.,  of  Central  City, 
expects  to  purchase  within  ihe  next  six  months  material  for  16  miles  of 
transmission  lines.  The  company  deals  in  electrical  appliances  and  sup- 
plies.    WSlliam  E.   Fisher  is  secretary  and  treasurer. 

DECORAH,  IA. — The  Interstate  Pwr.  Co.,  of  Decorah,  expects  to 
erect  within  the  next  twelve  months  a  central  power  station  (steam 
turbine),  also  to  purchase  equipment  for  same,  and  to  erect  from  90  to 
100  miles  of  high-tension   transmission  line,  substations,   etc.,   also  to  pur- 


chase equipment  for  same,  to  serve  the  towns  of  the  South  Dakota 
division,  including  Wagner,  Armour,  Platte,  Lake  Andes  and  Scotland. 
The  company  recently  extended  its  transmission  lines  to  Cresco,  a  dis- 
tance of  22  miles,  to  furnish  energy  to  its  plant  there.  Preparations  are 
under  way  to  raise  the  voltage  of  entire  system  to  13,200  volts,  now 
operating  at  6600  volts  (^100  miles  of  high-tension  transmission  lines  in 
service).  The  city  of  Decorah  is  erecting  78  ornamental  street  lamp-posts 
and  the  city  of  Cresco  is  also  erecting  ornamental  lamp  standards.  J.  G. 
Hardenburgh  has  contracts  for  installing  systems  in  both  cities.  G.  W. 
Welch  is  electrical  engineer. 

DUBUQUE,  IA.— The  Union  El.  Co.,  of  Dubuque,  has  just  completed 
the  installation  of  a  2500-kw  General  Electric  turbine  and  accessories.  E. 
M.   Walker  is  general  manager. 

LAWLER,  IA. — An  election  will  soon  be  held  to  vote  on  the  propo- 
sition  to  install   an   electric-lighting   system   in   Lawler. 

LENOX,  IA.— The  Lenox  EI.  Co.  is  installing  an  electric-light  plant 
here.  The  equipment  will  consist  of  one  General  Electric  90-kw,  two- 
phase  generator,  one  80-hp  Murray-Corliss  engine  and  one  100-hp  Murray 
boiler,  contracts  for  which  have  been  placed.     F.  A.  Thompson  is  manager. 

PERRY,  IA. — The  electric  power  plant  owned  by  Waterson  &  Cow- 
herd was  destroyed  by  fire  on  May    16. 

SIGOURNEY,  IA.— Extensions  will  be  made  to  the  plant  of  the  New 
Sigourney  El.  Lt.,  Ht.  &  Pwr.  Co.,  including  the  installation  of  new 
boilers,  generators  and  other  equipment.  The  company  is  now  rebuilding 
most  of  its  transmission  lines  in  the  town. 

SIOUX  CITY,  IA. — Extensive  improvements  and  additions  will  be 
made  to  the  Sioux  City  Service  Co's  plant  at  Second  and  Water  Streets, 
which  will  involve  an  expenditure  of  about  $100,000  and  include  two 
large  new  boilers  to  be  added  to  the  present  battery  of  eight,  a  new 
air  compressor  and  two  new  generators,  also  addition  to  the  power  house. 

SPENCER,  IA. — Improvements  are  contemplated  to  the  municipal  elec- 
tric-light plant,  including  the  installation  of  a  90-kw  or  120-kw  alter- 
nating-current generator  and  Corliss  engine.  Contracts  will  probably  be 
awarded  some  time  in  June  or  July.     Etta  M.   Smith  is  city  clerk. 

WHITING,  IA. — The  contract  for  construction  of  an  electric  light  and 
power  plant  has  been  awarded  to  the  Alamo  Engine  &  Supply  Co.,  of 
Omaha,  Neb.,  for  $10,490. 

ASH  GROVE,  MO.— The  Ash  Grove  Milling  &  El.  Cc  ,  recently  in- 
corporated, is  installing  additional  equipment  in  its  flour  mill  and  will 
furnish  electricity  for  lamps  and  motors  in  this  city.  M.  L.  Weygandt  is 
president. 

CAMPBELL,  MO.— The  Campbell  Mill  &  Lt.  Co.  expects  to  erect  11 
miles  of  transmission  lines  to  take  in  three  small  towns  within  the  next 
six  months.     T.   R.  Hutchinson  is  president. 

DEXTER,  MO.— Benjamin  F.  Eicholtz,  owner  of  the  local  electric-light 
plant,  expects  to  install  next  September  a  125-kw,  three-phase,  2300-volt 
generating  unit  (belted)  and  to  purchase  a  complete  switchboard  equip- 
ment. Mr.  Eicholtz  would  like  to  receive  catalogs  and  literature  on 
electrical  appliances  and  supplies,  including  heating  and  cooking  appa- 
ratus,   vacuum   cleaners,    washing   machines,    etc. 

GAINESVILLE,  MO.— The  Missouri  Gas.  &  El.  Co.,  of  Gainesville. 
expects  to  erect  within  the  next  three  months  about  3  miles  of  trans- 
mission lines  and  to  purchase  about  one  carload  of  white  cedar  poles, 
10,000  ft.  No.  8  wire,  four  transformers  and  about  50  meters.  The  com- 
pany now  does  house  wiring  and  deals  in  electrical  supplies.  L.  J. 
Beauregard  is  chief  clerk. 

ST.  CHARLES,  MO.— The  city  of  St.  Charles  has  contracted  with  the 
American  Lt.  &  Pwr.  Co.  to  furnish  electricity  in  this  city,  thereby  dis- 
carding the  municipal  plant.  The  company  was  also  given  a  contract  to 
light  the  streets  of  the  city  for  a  period  of  ten  years.  Under  the  new 
contract  arc  lamps  will  be  used  in  the  business  district  and  tungsten 
lamps  in  the  residence  section.  Electricity  for  operating  the  system  will 
be  secured  from  the  power  plant  at  the  Keokuk  dam.  The  contract  goes 
into  effect  July  1.     Charles  H.   Kausteiner  is  city  clerk. 

SENECA,  MO.— The  property  of  the  Seneca  Mill  &  Elevator  Co.,  of 
Seneca,  has  been  purchased  by  H.  II.  Mace,  of  Mount  Grove.  The  new 
owner  is  planning  to  put  the  plant  in  operation  and  also  to  install  an 
electric-lighting  system,   furnishing  a  24-hour   service. 

SOUTHWEST  CITY,  MO.— The  local  electric-light  plant,  owned  by 
S.  A.  Robinson,  was  destroyed  by  fire  on  March  7  and  as  yet  has  not  been 
rebuilt. 

WASHINGTON,  MO.— The  Mississippi  River  Pwr.  Distributing  Co., 
which  recently  purchased  the  property  of  the  Tibbe  El.  Co.,  of  Washing- 
ton, contemplates  the  extension  of  a  transmission  line  from  St.  Louis  to 
Washington,  Union  and  Pacific,  Mo.  Various  changes  will  be  made  to 
the  local  system,  including  pole-line  transformers,  lightning  arresters,  wire, 
etc.     H.  D.  Hibbeler  is  local  manager. 

BLUNT.  S.  D.— The  power  plant  of  the  Blunt  Lt.  &  Pwr.  Co.  was 
destroyed  by  fire  on  May  12,  causing  a  loss  of  about  $7,000. 

ATKINSON,  NEB.— T.  Skredla  &  Sons,  owners  of  the  local  electric- 
light  plant,  expect  to  purchase  within  the  next  two  weeks  one  60-kw 
generator  and  one  3-kw  exciter,  with  switchboard,  and  one  80-hp  oil 
engine.     J.   Skredla  is  manager. 

BROKEN  BOW,  NEB.— The  Custer  El.  Co.  is  planning  to  establish  a 
day    service    (one    day   each    week)    for    domestic    purposes    and    will    pur- 
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chase    irons,    vacuum   cleaners,    washing   machines,    etc.      E.    P.    Steen   is 
manager. 

(  1(1.1  I.,  NEB, — The  city  of  Crete  expects  to  purchase  within  the  next 
six  months  a  forced-draft  system  for  the  municipal  electric-light  plant  and 
an  ornamental  street-lighting  system  (probably  20  posts).  E,  G.  Camp- 
bell is  superintendent. 

[RBURY,  NEB. — The  managers  of  the  municipal  electric-light  plant 
expect  to  purchase  within  the  next  six  weeks  material  for  distributing 
system,  including  wire,  insulator  pins,  cross-arms  and  braces  for  series 
street-lighting  system,     G.   D.   Myers  is  superintendent. 

SILVER  CREEK,  NEB.-  Bonds  to  the  amount  of  $16,000  have  been 
voted  for  the  installation  of  a  combined  electric-light  plant  and  water- 
works system  here.  Bruce  &  Stadeven,  of  Omaha,  engineers,  have 
charge  of  the  engineering  work.  A  pressure  tank  system  will  he  installed 
and  7000  ft.  of  4-in.  and  1000  ft.  of  6-in.  water  mains  will  he  laid.  The 
village  already  has  an  electric  plant  owned  by  private  parties  which  it 
proposes  i"  purchfl  •  if  price  is  satisfactory,  otherwise  it  will  build  a 
new  plant.      Iiyo   F.    Davis  is  village  clerk. 

STRATTON,   NEB, — The  village  of  Stratton  expects  to  purchase  some 
meters    for   the   municipal    electric-light   plant    within   the    next    12    m 
i  I-.:-      m  . .  ■  in  i  .  ■  ngineer. 


Southern  States 

SILER  I  tTY,  N.  i  .—Tli.  i  i 

li    concreti    dan  R  River,  about  4  miles  from  the  town.     The 

company  •  tpects  to  have  its  plant  ready  for  operation  about    N 

LOCKHART,  S.  C— Thi  Lockbarl  Pwi  I  ha  awarded  the  contract 
for  construction  of  a  solid  masonry  dam  (1500  ft.  long  and  14  ft.  high) 
across   Broad    Ri  to  cost  $150,000,  to  Willard  Hoggs  &  Co.,  of  Spartan- 

burg. 

LAW  RENI  E\  II  IE,  GA.— The  City  Council  has  closed  a  contract  with 
the  North  Georgia  Pwr.  Co.,  to  furnish  electricity  to  the  city  for  next 
year.     It  is  estimated  that  the  city  will  having 

a   day   service. 

JAI   KSONVILLE,    II.  \        B  by   the   board    ol 

tees   for   tli.'   water  mukv  and   improvement  bonds  of  the  *  i :  . 
ville,   Ma.  until  June    1   tiM    furnishing  switchboard,  instruments  and  wir- 
ing in  a  iili   specifications,   which  are  on   file   in   the   office   of 
the    hoard    and    at    the    office    of    tin-    Scoficld    Engineering   Co.,    consulting 
engineer,    Philadelphia,    Pa.      W,    M.    Bostwick,   Jr.,    is   chairman   oi 

JACKSONVILLE,   FLA.— Bids   will   be  received  by  the  board  of   trus. 
teei  im   the  water-works  and  improvement  bonds  of  the  cil 
ville,    Fla.,   until  June   4,    for   furnishing   anil   erecting  complete,    in 
iin.i.   -a. .rk.  and  ready  Foi    pipe  connections  on  form!  bed  by 

the   city    at    the    new    power    station,    of    two    509-hp    horiroi 
boilers  (for  a  200-lb.  working  pressure),  complete  with  superheatei 
body   oil  burners,   fiue  breeching   and    lining,  completr 

'     are  on  file  in  the  office  of  the  board    ■"•!  al   the  office  of  the  Sco- 
field   Engineering  Co.,   of   Philadelphia,    Pa.,   consulting  engineers.      W.    M 
k,   Jr.,  is  chairman   of   fa 

MONTEREY,   TENN.— The    Monterey    Fruit    X  ition, 

which  was  recently  granted  a  franchise,  is  planning  I  ■  install  an  clcctric- 
llghl  plant  to  cost  about  $10,000.  G,  N.  Welch,  T.  E.  (".off  and  J.  T. 
Price   arc    interested   in    the   coin 

Sill  \  \:\  VILLE,  Tl  I  I   Pwr,   Co.  is  making 

arrangements  to  increase  the  output  of  its  hydroelectric  power  plant  at 
the  old  Mullins  Mill  site.  1  miles  from  Shelhyville,  and  will  install  addi- 
tional  waterwheels  and  generators. 

SPRINGFIELD,     IT\\       Bid  eived  at    the    office   of   the 

upervl  Inj     architect,    Treasury     Dr  Ington,    D,    C.    until 

tus,  electi  n-  conduits  and  wiring, 
oi   ill.    United  States  pc 

.-     CUS- 

to.li  hi   of     it.-      O.    Wenderoth   is  supervising  architect. 

B  >iY  MINETTE,  ALA— Thi  Con    ty   are 

considering   thi  installing   an   eleel  lanl   to   furnish 

electricity  to  light  thi  ami  the  grounds  around  the 

buildings, 

BIRMINGH  \M.     \l    \       Plana  are  being  prepared  In-  the  Kellr. 
construct    a    power    plant,    si 

operate    a    proposed    railway,    ir    miles    long, 

1  \v     r    i.   :'  ■  tnager. 

i  \r  KSON,     \i   \       rhe  Bigl 
withm    tlir    n,  si    tin,,-    in,-ii. '       fortj  ■    meters 

and    about     2000     ft.     No.     14    wire.       John     I 
treasurer. 

RI  i  \\<  >K  E       \l    \        Hie    -  '  le    erection    of 

1 
of  two    150 -hp   I, oilers  and   one    300-hp   engine,   one    1''    i    exciter,   one   750- 
t'eed    pump     (both    driven    1>V    electric    mOtOTl),    one 

swltchboai  I,  13  ti  insfonners,  .ton  poles,  about  20  lightning  arresters. 
1000   insulators,    one    tub    transformer    for    100    scric  lamps. 

\Y.    s    Greene   is   superintendent 


JACKSON,  MISS.— The  Capital  Lt.  &  Pwr.  Co.  has  recently  rebuilt 
its  plant  (using  old  apparatus  and  switchboard)  and  will  erect  about 
5  miles  of  overhead  wire.  The  company  expects  to  start  a  campaign  to 
advocate  the  use  of  heating  devices  within  the  next  three  months.  Collins 
Johnson  is  secretary   and  manager. 

WIGGINS.  MISS.— The  Wiggins  El.  Lt.  Co.  expects  to  purchase  within 
the  next  three  or  four  months  one  150-kw,  60-cycle.  2200-volt  generator 
(belted),  with  exciter  and  switchboard.  A.  W.  Keed  is  treasurer  and 
manager. 

ATKINS.  ARK. — A  company  has  been  organized  for  the  purpose  of 
building  an  electric-light  plant  in  Atkins.  The  capital  stock  is  placed 
at  $15,000.  It  is  proposed  to  have  the  plant  in  operation  within  90  days. 
The    officers    are:     W.     II      Jones.    Sr.,    pre- 

•er.  and  L   L. 
Evans,  general  manager. 

BATESVILLE,  ARK.— The  commissioners  of  the  water  and  light  plant 
expect  to  erect  within  the  next  three  months  a  new  stone  power  house 
(100  ft.  by  50  ft.);  also  to  purchase  one  150-kva  or  180-kva,  three-phase, 
60-cyclc   gener.,'  n)    and   switchboard   panel    for   same 

the  next  six  months.  The  city  is  contemplating  the  construction  of  a 
1000-kva  hydroelectric  plant  at  one  of  the  federal  dams,  to  cost  about 
$80,000,  and  is  waiting  for  action  by  the  federal  government.  W  11. 
Walkup  is  superintendent. 

rONVTLLE,    ARK.— The    Arkansas   &    North   Western    R.    K     Co. 
en   an   option    on   the    municipal    electric-light    plant    in    Ben 
t    arc    pending   result   of   the   option, 
in  June.   1913.     Carroll    I  -ndent. 

ESBORO,    ARK. — The   city   of  Jonesboro   a 

>nd  pig  lead  for  laying  same 
within  the  next   30  da  anager  of  the  municipal  elec- 

tric-light  and    water   plant. 

III".  I  'ing     an     elect 

plant  and  watet  Tolbcrt,  Ada. 

The    Benham    Engineering  Co.,   of   Oklahoma  City,   has  charge   of 
-leering  work. 
VUSTIN,    TEX. — It    is    announced    that    I 
electric    interurban    railway    of    the    Guadalupe   Trac.    Co.    between 
and    San    Antonio    via    Seguin    and    Lockhart.    has    been    completed    from 
Austin    to    Lockport    (a    distance    of    30    miles),    and    that    work 

early    in    June.      The    compat  build    a    large    hydro- 

electric power  plant  on  the  Guadalupe  River  near  Seguin  to  furnish 
electricity  to  operate  the  rail*  II  it  chief  engineer. 

UN,   TEX.— The   Colorado    River    Pwr.    Co..    which   is   hej 
l       II     rVIexan  'led  on  the   water   riul  • 

of   the  Coloradi     !  \n-iiii  preliminary   to  constructing  a  large 

I  erecting  a  hydroelectric  plant  at  a  point  about  40  miles  n 
here.     Mr.    Dallas  and  ■   have  under  consideration  the  con- 

struction  of  a  dam  across  the   Colorado   River   near    Baltinger,   to  cost   ap- 
proximately   $1,000,000,    for    the    purpose    of    creating   a    »t 
for   irrigating   about    75,000   acres    of   land   in    that   section. 

I  EX.— The    City    Coined    has    called    an    rlcvtion    to    be 

•c.l    a    franchise,    the    compar 
erect    a   large    i-  -wer   plant   on    the    Red    River,    norf 

citv,   at   a  est  of  $1,000,000. 

Illl  I  - 
vising  architect,  I 

for   the    construction,    including    plumbing,    heating   appara- 
electric     conduits     and     wiring 
United  States  post  office  at  H 

uned    at    the    above    office    or    ft 
horo.  Te*.     O.   Wendei 

• 

matelv    $175,000. 
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i  \  i ' 

le    that    three    .: 
suhmittr  I    ■ 

is    town 

ENUMI  l   \" 

.-■it  and 

EP1IR  \T  v 

i>l  YMP1  V    W  W 

and  Wilhir    D  to  erect  and  0| 
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plant   in    Olympia.      Work    will    soon    begin    on    construction    of   the    pro- 
posed plant. 

SEATTLE,  WASH.— A.  H.  Dimock,  city  engineer,  has  recommended  to 
the  City  Council  the  acquisition  of  the  Lake  Cushman  power  site  offered 
to  the  city  of  Seattle  by  Joseph  E.  Wickstrom  for  $640,000,  the  pur- 
chase of  which  was  authorized  by  the  voters  at  the  city  election  held 
March,  1912.  It  is  estimated  that  62,200  hp  can  be  developed  at  a 
cost  of  $5,063,00,  exclusive  of  the  cost  of  the  power  site.  Two  routes 
are  proposed  for  the  transmission  line,  one,  about  78  miles  in  length, 
running  south  to  Union  City,  Allen  and  Burley  and  spanning  the  nar- 
rows near  Tacoma  with  a  5800-ft.  span.  The  other  route  proposed  would 
be  about  100  miles  long  and  would  avoid  this  span  by  going  by  the  way 
of  Olympia,  thence  to   Seattle. 

TACOMA,  WASH.— The  citizens  recently  voted  to  authorize  the  con- 
struction of  a  municipal  car  line  from  the  business  district  to  tide  flats. 
It  is  expected  that  the  railway  will  be  built,  as  the  proposition  is  favored 
by   Mayor  Seymour  and   Council. 

TACOMA,  WASH.— G.  Sands  and  J.  D.  Wheeler,  both  of  Seattle, 
promoters  of  the  Seattle-Tacoma-Olympia  R.  R.  Co.,  have  been  granted 
a  permit  to  build  a  temporary  monorail  system  on  the  tide  flats.  The 
company  proposes  to  build  a  monorail  system  from  Olympia  to  Seattle, 
via  Tacoma. 

ASTORIA,  ORE. — The  ways  and  means  committee  of  the  City  Council 
has  instructed  Engineer  Bergsvik  to  investigate  the  feasibility  of  estab- 
lishing a  municipal  lighting  plant  here.  The  construction  of  a  dam  53  ft. 
in  length  and  60  ft.  high,  to  cost  $300,000,  capable  of  developing  3000 
hp,  is  contemplated. 

COTTAGE  GROVE,  ORE.— The  Oregon  El.  Ry.  Co.,  of  Portland,  con 
templates  the  construction  of  a  hydroelectric  power  plant  on  the  upper 
McKenzie  River,  above  Belknap.  G.  S.  Edmuston  has  been  instructed  to 
make  investigations  and  prepare  an  estimate  of  the  cost  of  same. 

HAMMOND,  ORE. — W.  H.  Galvani,  engineer,  representing  the  Pa- 
cific Pwr.  &  Lt.  Co.,  of  Portland,  has  applied  to  the  City  Council  for  a 
franchise  to  furnish  electricity  for  lamps  and  motors  here.  The  com- 
pany has  also  petitioned  the  County  court  for  permission  to  erect  trans- 
mission lines  on  the  country  road  from  Astoria  to  Warrenton  and  as 
far  west  as  Fort  Stevens. 

HOOD  RIVER,  ORE.— The  Pacific  Pwr.  &  Lt.  Co.,  of  Portland,  has 
discontinued  construction  work  on  its  $500,000  hydro-electric  plant  in 
Hood  River,  same  to  be  resumed  next  fall.  The  company,  it  is  stated, 
is  preparing  plans  for  the  construction  of  a  3500-hp  hydroelectric  plant 
on  the  Natchez  River  near  North  Yakima,  Wash. 

BEAUMONT,  CAL.— The  Southern  California  Edison  Co.,  Los  An- 
geles, has  applied  to  the  State  Railroad  Commission  for  permission  to  con- 
struct   and    maintain    a   distributing   system   in    Beaumont. 

DURHAM,  CAL.— The  Durham  Lt.  &  Pwr.  Co.  expects  to  purchase 
within  the  next  six  months  10  transformers,  300  poles,  5000  ft.  copper 
wire,  40  meters  and  about  100  incandescent  street  lamps;  it  also  expects 
to  expend  within  the  next  12  months  about  $1,000  for  electrical 
appliances,  including  heating  and  cooking  apparatus,  vacuum  cleaners, 
washing  machines,  wiring  supplies,  etc.     J.  A.   Foster  is  manager. 

GRASS  VALLEY,  CAL— Bids  will  be  received  at  the  office  of  the 
supervising  architect,  Treasury  Department,  Washington,  D.  C,  until 
June  30,  for  the  construction  complete,  including  plumbing,  gas  piping, 
heating  apparatus,  electric  conduits  and  wiring,  interior-lighting  fixtures 
and  approaches,  of  the  United  States  post  office  at  Grass  Valley.  Draw- 
ing and  specications  may  be  obtained  at  the  above  office  or  from  the 
custodian  of  site  at  Grass  Valley.  O.  Wenderoth  is  supervising  architect. 
HUNTINGTON  PARK,  CAL.— Bids  will  be  received  by  the  Board  of 
Trustees  of  the  Huntington  Park  City  School  District  until  June  7  for 
the  construction  of  a  six-room  and  auditorium  school  building,  to  be 
located  on  Miles  Avenue,  near  Hoe  Street,  as  follows:  (1)  General  con- 
tract, including  heating  and  ventilating,  but  not  including  plumbing, 
wiring,  electric  fixtures,  painting,  tinting,  sidewalks  and  blackboards;  (2) 
plumbing  and  cesspools;  (3)  painting  and  tinting;  (4)  electric  wiring;  (5) 
electric  fixtures;  (6)  blackboards;  (7)  sidewalks,  in  accordance  with 
plans  and  specifications  on  file  with  and  which  may  be  obtained  from 
Train  &  Williams,  architects,  225  Exchange  Building,  Los  Angeles. 
Orville  W.  Jones  is  clerk. 

LAKEPORT,  CAL. — The  State  Railroad  Commission  has  granted  the 
Mount  Konocti  Lt.  &  Pwr.  Co.  permission  to  issue  $20,000  in  capital 
stock  and  a  promissory  note  for  $5,000,  the  proceeds  to  be  used  for  exten- 
sions to  its  transmission  lines. 

LOS  ANGELES,  CAL. — H.  E.  Huntington  is  having  plans  prepared 
for  a  12-story  building  to  be  erected  at  Twelfth  and  Main  Streets,  Los 
Angeles,  in  the  basement  of  which  the  Pacific  Lt.  &  Pwr.  Corpn.  will 
install  a  substation  from  which  it  will  distribute  alternating  and  direct 
current  to  the  business  district  of  the  city.  It  is  expected  to  have  the 
plant  in  operation  in  September. 

NEEDLES,  CAL— The  State  Railroad  Commission  has  granted  the 
Arizona-California-Nevada  Tel.  Co.  permission  to  sell  its  plant  to  the 
Needles  Gas  &  El.  Co. 

PASADENA,  CAL.— The  city  of  Pasadena  requests  bids  for  furnish- 
ing and  installing  362  ornamental  cost-iron  lamp-posts  with  conduits, 
transformers,  etc.,  on  Los  Robles  Avenue,  between  the  northern  and 
southern  boundaries  of  the  city.     Herman  Dyer  is  city  clerk. 

PORTERVILLE,  CAL.— Rights-of-way  are  being  secured  for  the  high- 


tension  transmission  lines  of  the  San  Joaquin  Valley  Pwr.  Co.,  of  Fresno, 
from  Porterville  to  a  substation  at  Famosa,  a  distance  of  60  miles.  A 
new  hydroelectric  plant,  to  cost  over  $1,000,000,  is  being  erected  in  the 
hills  east  of  here,  from  which  the  company  will  supply  electricity  to  the 
oil  fields  of  the  west  side  and  also  for  the  various  industrial  plants, 
etc.,  in  Kern  County. 

REDLANDS,  CAL— The  Southern  Sierras  Pwr.  Co.,  of  San  Bernar- 
dino, has  applied  to  the  State  Railroad  Commission  for  permission  to 
distribute  electricity  in  the  city  of  Redlands. 

SAN  FRANCISCO,  CAL— The  State  Railroad  Commission  has  granted 
the  Southern  Sierras  Pwr.  Co.  permission  to  operate  in  Kern  County. 

SAN  FRANCISCO,  CAL— The  Pacific  Gas  &  El.  Co.,  of  San  Francisco, 
has  been  authorized  by  the  State  Railroad  Commission  to  issue  $5,000,000 
in  debentures,  of  which  the  proceeds  of  $3,750,000  will  be  used  for  the 
reimbursement  for  expenditure  from  income,  the  balance  to  be  used 
for   general   improvements   to  its  system. 

WATTS,  CAL.— At  an  election  to  be  held  June  17  the  proposition  to 
issue  $15,000  in  bonds  for  the  installation  of  a  fire-alarm  system  will  be 
submitted  to  a  vote. 

WILLIAMS,  ARIZ.— The  Williams  Wtr.  &  El.  Co.  expects  to  pur- 
chase within  the  next  30  days  two  25-cycle,  4400-volt  generators  and  one 
60-cycle,  2200-volt  generator.     An  engine  has  already  been  installed. 

DILLON,  MONT. — The  Union  El.  Co.,  of  Dillon,  expects  to  purchase 
within  the  next  three  months  a  360-hp  waterwheel  operating  under  a 
220-ft.    head    to    replace    the    old    waterwheel. 

LIBBY,  MONT.— We  have  been  informed  that  the  contracts  have 
been  awarded  and  the  improvements  and  extensions  nearly  completed  by 
the  Libby  Wtr.,  El.  Lt.  &  Pwr.  Co.  It  was  reported  in  the  issue  of  May 
17  that  the  work  was  contemplated. 

ROUNDUP,  MONT.— The  Roundup  Coal  Mining  Co.  expects  to  in- 
stall in  its  No.  4  mine  power  house  two  150-kw  Kerr  turbines  and  equip 
the  entire  mine  for  electrical  operation,  including  haulage,  pumping,  etc. 
within  the  next  two  months.  The  company  will  also  install  two  300-hp 
Murray  boilers  at  No.  3  mine  and  two  300-hp  boilers  at  No.  4  mine. 
E.   L.    Rousseau   is  assistant  general   manager. 

TYRONE,  N.  M.— Phelp-Dodge  &  Co.,  owners  of  the  Chemung  copper 
mine  in  Tyrone,  contemplate  the  construction  of  a  large  electric  power 
plant  to  furnish  power  to  operate  the  pumps  of  the  mine  and  for  operating 
the  cars  through  the  tunnel  that  connects  the  Chemung  Mine  with  the 
Leopold   Mine. 


Canada 

VANCOUVER,  B.  C— The  British  Columbia  Tel.  Co.,  Ltd.,  will  lay 
a  submarine  cable  across  the  Saanich  Inlet  between  a  point  on  the  east 
shore  of  Saanich  Inlet  and  Vancouver  Island.  Rids  for  material  and 
placing  same  will  ?oon  be  called. 

VANCOUVER,  B.  C— Plans  are  being  prepared  by  the  British  Col- 
umbia Tel.  Co.  for  extensions  to  the  Nanaimo  branch,  at  a  cost  of  $20,000, 
and  for  laying  a  submarine  cable  between  Vancouver  and  Nanaimo,  to 
cost  about  $120,000.  Improvements  will  also  be  made  to  the  telephone 
service  in   Nanaimo. 

WINNIPEG',  MAN.— Bids  will  be  received  by  the  chairman  of  Board 
of  Control  until  June  5  for  furnishing  material  and  constructing  an  ex- 
tension to  the  power  terminal  station.  Instructions  to  bidders,  plans, 
specifications  and  form  of  tender  may  be  obtained  at  the  office  of  the 
City  Light  and  Power  Department,  54  King  Street.  M.  Peterson  is 
secretaiy. 

BERLIN,  ONT. — The  Dominion  Tire  Co.,  which  is  completing  a  new 
plant  in  Berlin,  at  a  cost  of  $300,000,  has  decided  to  erect  a  power 
plant  in  addition,  to  cost  $50,000,  on  which  work  will  begin  immediately. 

CHATHAM,  ONT.— The  Hydro-Electric  Power  Commission  of  Ontario 
has  submitted  estimates  to  the  city  of  Chatham  for  furnishing  1200  hp 
at  13,200  volts.  The  cost  of  distributing  system  for  lamps  and  motors, 
including  substation  and  transmission  line  from  the  transforming  station 
of  the  commission,  is  estimated  at  $67,308;  multiple  street-lighting  sys- 
tem, including  a  certain  amount  of  underground  work,  with  lamp  stand- 
ards, $14,264,  and  engineering  and  contingencies,  $8,157,  making  a  total 
of  $89,729. 

OTTAWA,  ONT.— The  directors  of  the  Ottawa  Lt.,  Ht.  &  Pwr.  Co. 
have  authorized  an  issue  of  $800,000  in  additional  capital  stock,  the  pro- 
ceeds to  be  used  to  build  and  equip  a  gas  plant  in  the  east  end  of  the 
city  and  for  extensive  additions  and  improvements  being  made  to  the 
electric-light   and   power   plants  in    this  city. 

TORONTO,  ONT.,  CAN.— Tenders  will  be  received  by  Adam  Beck, 
chairman  Hydro-Electric  Power  Commission,  Continental  Life  Building, 
Toronto,  Ont.,  until  June  16  for  the  construction  of  a  concrete  dam  and 
reinforced-concrete  power  house  at  Wasdell's  Falls,  on  the  Severn  River. 
Plans  and  specifications  may  be  seen  at  the  offices  of  the  commission  and 
copies  of  same  obtained,  for  which  a  deposit  of  $5  will  be  required,  to  be 
refunded  upon  return  of  plans.     W.   W.   Pope  is  secretary. 

MONTREAL,  QUE.— The  town  of  La  Vallee  has  granted  the  Mon- 
treal   Lt.,   lit.  &  Pwr.  Co.  a  franchise  to  light  the  town. 
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Miscellaneous 

PANAMA.—  Bids  will  be  received  at  the  office  of  the  general  purchas- 
ing officer,  Isthmian  Commission,  Washington,  D.  C,  until  June  10  for 
furnishing  electric  hoists,  wire  rope,  nails,  tacks,  nuts,  cable  clips,  ham- 
mers, switch  tics,  etc.  Blank  forma  anl  general  information  pertaining 
to  this  circular  (No.  777)  may  be  obtained  from  the  above  office  or  the 
offices  of  the  assistant  purchasing  agents,  24  State  Street,  New  York, 
N.  V.,  614  Whitney-Central  Building,  New  Orleans,  La.,  and  1086  North 
Point   Street,  San   Francisco,   Cal.      M  gga  is  general   purchas- 

ing officer. 


New  Industrial  Companies 

<  HARLES  coin-  S  SON,  INI 
Cor;     Ella    U 
Seventy-sixth      trei  i  ork,    K.    Y.      I  ■  ■ 

$100,000  and    pro] echanical 

and   mi  i-il  equipment  foi 
INK  E  LEI   I  RII     SIi  ! 

:  W.  .1 
Sbeeban,  of  Worcester.  The  company  proposes  lo  manufacture  electrical 


Mir.    I,    S.    VAN    LOAN    RAILWAY    I  OMI'ANY,    of 

New   Yi>rk,    X.   V.,   lii     been  il  k   of   $125,000 

to  deal  in  engines,  machinery,  hardware  supp] 

aie:      A.  C.  Ca  e, 

N.  J.,  and    I.  r 

THE  M.   R.  T.  ELECT  RIC  LIGH  r  &  STARTER  CO 

,  la,,  baa  been  or| ted  I 

trie  self-starters   for   automobiles.     The    proposed   plant   will 
Hi      Moines.     The  officers  are:     A.  H.  Millard  ! 

manager,  and   George  F.  Trot'* 
I  HE  SING1  R   ELEl    rRH    8    MACHINE  O  >M1  ....   111., 

has  beer   incorporated   with    i  to  n  inufacture  ma- 

THE   C.  D.  WOOD  ELECTRIC  COMF  v    v., 

hai    been  incorporated  by  C.  1>.  W I,   B.  Kenneth 

Sen/.  <.f  63   Wall  Street,   New   York,   \.   Y.     The  i  ipiuliied 

at  $20,00 1   ! 


New  Incorporations 

WILMINGTON,    DEI        I 
a  capital   stock  of  $50,000  by    Harrj    W,    Davis,  ol   Wilmington,    Del. 

CHICAGO,   ILL.— The  Com   Bell   i  tilitii 
a   capital   sicick   of   $2,500   to    o 
are:   Llewellyn  M.  Willey,   Frederick    1..    Koehle  and  Clarence  A.   Toolen. 

UOl   NT    PULASKI,    ILK— The    Mount    Pulaski    El.    Ii.    Hi     t 

1  ..    bai   hi  en  ii poi 

light,    heal    and    power    planl      I  D,    u 

We  I  .....i  >i E     Weat. 

HOLSTEIN,    [A.— The    Holstcin    Ser.    C:o.    has    been    oiy. 
purpose    ..i    building     ind  {hi    plant    in    Holstcin 

The  officers  an  Henry  Dessel,  president;  ^  F,  Hutton,  secretary,  an.l 
C,    I    ^  ..iii.  ui..  i .  ,  ■ . .  .i  .nn  i . 

S\  II   I   E,     kV  -    lln       I 

with    .i   capital    stock 

.1.    R     I...1.I.    i  and    R     W.    Bingham       fhi 

poses  to  supply  I 

CINCINNATI,  OHIO.-    rh     Cim 
with  a  capital 

.1.  I  !    ...■., 

PHILADELPH1  V    PA       I  .1  with 

■   .  ipital   siiuk   ui    $5,000   by   Wall,,     i      i  erman   Street. 

Germantown. 

VBILENE,    1KX.— The   Fulwller    El  with  a 

capital   stock   ot    S3S.000   by    W.    J,    I  ulwi  R     II. 

Clark, 

CENTER,    I  I  \       Die   Pittman   tci  i   witli 

a  capital 

ROCKW  \l  I  .    i  I  \       i  ..    Ri 
a   charter    with   a   capital    stock    ol    ;  1  lant. 

I  111-   111 I 

lief.   W,    D.    Austin   and   W,    Fred    Leonard 

RII  HMOND,   VA.— The   Southern   Gas  S    El.   Co    has   been   granted  a 
charter  with  a  capital  stock  of  Si. or 
purchaaing   and   selling    s-as   and   electric    i 

operating  ...  Ii  isiii  ng  i*  i  holding  companj  foi  such  com- 
panies, Joseph  I',  i  ngland,  ol  Bali  M  \andet 
II.    Sands,   ol    Rii  hmond,  secretary. 


Trade  Publications 

PYRO    :  .453    La»ton 

Avenue,  ...   has  issued   Bulletin  No.   3,   which   deals   with   its 

thermo-electric  pyrometers.  It  contains  a  comprehensive  discussion  of 
this  device,  and  will  be  of  interest  both  to  the  prospective  and  the  present 
user  of  pyrometers. 

'  OPP1  i ''  mUZ.— An    attractive   catalog    has    recently 

been  issued   by   the    Duplex   Metals  Company,  ievoted   to   its 

copper-clad  steel* wire  product.  The  process  of  manufacture  is  told  in 
brief  in  this  booklet  and  data  are  given  on  the  physical  characteristics 
of    the    wire,    on    tests    and    on    mod*--  "-ally,    tables    of 

1    freight   charges   are    included    to    ai 

If    been    issued 
line  of  electric  appliai 
outside  construction   made  b) 

arms,  street  incandescent  fixtures,  automatic  cutouts  and  other  devices 
of  a   similar   kind. 

WAT!  The    Stone    A 

147   Milk   Stret 

data   regarding  this  company. 

Twelve  plants  are  de»  '.nd  plants,  four  medium-head  plant* 

is    attractively    printed    and 
hound    in    dai  k  I     one    a    good 

general  idea  of  the  magnitude  of  some   of  these  installations. 

VALVE    CHART     -The    H  Works.    Philadelphia, 

Pa.,   have   issued  a  chart  or    di  'ernal  construction  of 

the  Cochrane   multiporl  can  be 

used  either  as  a  backpressure  valve  for  exhaust-steam  heating  or  drying 
systems    or    as    an    atmospheric    relief    valve  nnectton    with 

vacuum    cleaners,      The    distinguishing    feature    is    the    number    of    small 
disks   instead   of   one   large  disk,   each   held   to  its   seat   by   I 
spring, 

Vl..\  .1     Appliance     I 

waukee,  has  published  Booklet  No.  1S1  describing  the  Watson  motor- 
driven    ventilating    fans    in    siz< 

and  alternating  Current,  single  and  polyphase  circuits.  Methods  of  in- 
stallation are  illustrated,  and  luded  for  determining  fan  ca* 
pacity    required    for    rooms    ol  foi    various    pur- 

nch    as    moving-picture    theaters,    garages,    billiard    parlors,      - 
rants,    schools,   etc. 

•NS.— Bulletin 
of  the  department  of  examinations  in  i'       '  ft   Com- 

pany,    i  go,    gives    some    valuable    in- 

formation about  state  public  uti  . 

having  regulating  gas  and  electric  utflll  hiving 

railroad    commissions    and    those    in    which    public    uti  >n    bills 

tiding.       II.     M.     Byllesby    &    Company    offer    the    services    of    their 
in    examinations    and    reports    to    counsel    for    public -service    com- 
iaaion  cases. 
PLY    DEALER'S 

ic,  St.  Joseph, 
•  to  prospective 

rrounlinc    a   calendar 

f 
I 

'-sing    devices    and    com  i 


Business  Notes 


Klpp,  |  .rgr. 

New    York,  fa 
and   will 

Tin:  FORI    W  O  l 

Companj 

to  the  tenth   ■' 

raerly  president1 
in    the    : 

be    the 
also  offei 
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UNITED  STATES  PATENTS   ISSUED   MAY  20,    1913. 
[Prepared  by  Robert  Starr  Allyn,   16   Exchange  Place,  New  York.] 

1,061,992.  TROLLEY-WIRE  SPLICE;  W.  J.  Dukro,  Lima,  Ohio.  App. 
filed  May  24,  1912.  Tubular  end  portions  with  inclined  sleeve  ex- 
tensions in  which  the  ends  of  the  trolley  wire  are  clamped  by  set 
screws,  the  extreme  ends  of  the  wires  being  clamped  to  a  base 
plate. 

1,062,004.  TELEPHONE  SYSTEM;  R.  C.  M.  Hastings,  Columbus,  Ohio. 
App.  filed  April  22,  1912.  Only  two  subscribers  in  telephonic  com- 
munication at  a  time,  the  other  subscribers  being  shunted  from  the 
line  and  a  signal  being  displayed  to  such  shunted  subscribers  that 
the   line  is  "busy." 

1.062.016.  PROCESS  OF  PRECIPITATING  ULMIC  COMPOUNDS 
FROM  THE  BLACK  LIQUORS  OF  SODA-PULP  MILLS;  N.  A. 
Langlet,  Gothenburg,  Sweden.  App.  filed  July  30,  1909.  Regenerates 
caustic  soda  by  adding  sodium  chloride  to  the  liquor,  exposes  the 
liquid  at  not  lower  than  65  deg.  C.  to  electrolysis  to  precipitate 
dissolved  organic  substances  and  separates  precipitate  from  the 
liquor. 

1.062.017.  ARMATURE-LEVER  PIVOT  FOR  ALTERNATING-CUR- 
RENT MAGNETS;  D.  Larson,  Yonkers,  N.  Y.  App.  filed  Nov.  14, 
1908.  Armature  lever  is  mounted  on  an  elastic  pivot  rod  and  said 
lever  is  recessed  to  prevent  contact  with  the  rod  adjacent  to  the  bear- 
ing lugs   in  which   the  rod  is  journaled. 

1,062,031.  ELECTRIC  METER;  W.  H.  Pratt,  Lynn,  Mass.  App.  filed 
March  13,  1911.  Flux-shifting  device  between  the  potential  and 
series  poles  comprising  two  S-shaped  conducting  members  superposed 
in   a   reversed   position. 

1,062,046.  ELECTRICAL  APPARATUS;  H.  B.  Smith,  Worcester,  Mass. 
App.  filed  Jan.  10,  1908.  Transformer;  plurality  of  cylindrical  bar- 
riers of  bare  conducting  material  separated  by  fluid  insulation  are 
interposed  between  the  winding  and  core  to  constitute  a  series  of 
equal  capacity   condensers. 

1,062,052.  OVERSPEED  DEVICE  FOR  DYNAMO-ELECTRIC  MA- 
CHINES; H.  G.  Scott,  New  York,  N.  Y.  App.  filed  April  5,  1907. 
Magnetic  relay  dependent  directly  upon  the  weakened  field  of  the 
dynamo    interrupts    the    direct-current   circuit. 

1,062,058.  ELECTROLYTIC  CELL;  R.  Threlfall,  Birmingham,  England. 
App.  filed  Feb.  27,  1912.  Eventual  main  electrodes  and  intermediate 
electrodes  therebetween  are  mounted  in  an  inner  non-conducting 
tube  open  to  the  electrolyte;  electrodes  arranged  at  an  angle  to  pro- 
vide ducts  for  gases  and  liquid  products  of  electrolysis. 

1.062.082.  TELEPHONE  RECEIVER;  E.  B.  Craft  and  J.  N.  Reynolds, 
Hackensack,  N.  J„  and  Greenwich,  Conn.  App.  filed  Jan.  2,  1912. 
Magnet  system  having  a  permanently  magnetized  steel  bar  and  a 
soft-iron   pole  piece   welded   thereto. 

1.062.083.  STORM  AND  SURGE  ALARM  FOR  TRANSMISSION 
LINES;  E.  E.  F.  Creighton,  Schenectady,  N.  Y.  App.  filed  Sept.  2, 
1908.  Small  wire  running  parallel  with  the  line  has  one  end  ground- 
ed through  a  coherer  which  controls  a  local  circuit  containing  an 
alarm. 

1,062,096.     CONTROLLER   FOR  ELECTRIC   MOTORS;   C.  T.   Hender- 
son, Milwaukee,  Wis.     App.  filed  July  10,  1909.     Means  responsive  at 
different    predetermined    voltages    for    reducing    speed    of    motor    and 
means  for  causing  variations  in  the  voltage  impressed  upon  the  first- 
mentioned  means  proportional   to   but   wider  in  range   than  the  varia- 
tions in  the  speed  of  the  motor. 
1.062,111.     ELECTRIC  HEATER:  J.  L.  Nylander,   Seattle,  Wash.     App. 
filed    Nov.    27,    1912.     For    administering    injections;    a    heating    tube 
provided    with   a    resistance   coil    is   slidably    engaged    on   the   flexible 
catheter   pipe. 
1062  136      THERMOSTAT;  T.  H.  Wurmb  and  R.  Baumann,  St.  Louis, 
Mo.     App.    filed    May    12,    1910.     Pair    of   thermally    operated    springs 
and  a  fixed  contact  point,  one  of  the  springs  having  an  elastic  bifur- 
cated end  arranged  to  "snap"  into  engagement  with  the  fixed  point. 
1,062,137.     ELECTRIC    FIRE   ALARM;    H.    Barditzky,    Memphis,   Tenn. 
App.    filed    Mav    11,    1912.     Adjustable    highly    expansive    rod    and   an 
adjustable     spring-pressed     member     co-acting     therewith,     the     highly 
expansive  rod  having  a  graduated  indicating  dial. 
1,062,139.     ELECTRIC-LAMP    SOCKET;    R.    B.    Benjamin,    Chicago     111. 
App.    filed    Dec.   9,    1908.     Cap   of  the   socket   has   a   right-angled   boss 
so  that  the  socket   will   stand  at  a  right  angle  to  the  pipe  or  conduit 
to  which  it  is  attached. 
1,062,161.     TELEPHONY;   I   Kitsee,  Philadelphia,   Fa.     App.   filed  March 
16.    1907.     Duplexes    the    telephone    circuit    by    generating    the    home 
impulse   in   two   secondaries   of   inductoriums,   causing   the   impulse   in 
one  secondary  to  be  neutralized  and  causing  the  impulse  of  the  far:off 
station     to    travel     through    one     of    the    secondaries    and     receiving 
device. 
1,062,168.     ARC-LIGHT  ELECTRODE;  I.  Ladoff,  Cleveland.  Ohio.     App. 
filed    Feb.   21.    1911.      An   inner   core   of  copper  having  an  uncovered 
arcing  surface  and  elsewhere  a  covering  of  iron. 
1,062,185.     ELECTRIC   SWITCH;    L.    J.    Pierce,    Pittsburgh,    Pa       App. 
filed   Sept.    24,    1912.     Contact   members   carry   balls    which   make   firm 
contact  with   the   switch   blade   pivoted   on   said   members. 
1062  199      STEP   AND  THREAD   PLATE;   W.   P.    Stephenson,    London, 
Ontario,   Canada.      App.    filed   June    13,    1912.      For   electric    cars;    re- 
sistance coils  in  tread  plate  prevent  accumulation  of  ice  and  snow. 
1  062,228.     INCANDESCENT  LAMP  LOCK  AND  SEAL;  H.  Davies  and 
J.   Cooke,   West   New  York,    N.   J.     App.    filed  July   9,    1912      Sheet- 
metal  band  surrounding  the  socket  with  its  ends  riveted  together,  said  . 
band    having   a    groove   to    receive   a   bead    on   the   socket   and   an   in- 
wardly  extending  flange   to  engage   the  plug   of  the  lamp. 
1062,240.     REFILLABLE    FUSE   PLUG;    F.    H.    Kaiser,    Buffalo,    N.    Y. 
App.  filed  Oct.   3,   1911.     Fuse  wire  has  angularly  bent  ends  clamped 
between  internal  washers  and  the  end  caps  of  the  shell. 
1,062,249.     APPARATUS       FOR      AUTOMATICALLY      OPERATING 
PIANO    PEDALS;    C.    W.    Nystrom,    Karlstad,    Sweden       App.    filed 
April    17,    1910.     Spring-pressed    rod    engaging   the    pedal    is    normally 
held    inactive    by    pneumatic    means    governed    by    a    valve    which    is 
controlled   by  the   music   strip. 
1,062,281.     FORMING  MACHINE   FOR  TUNGSTEN   FILAMENTS;   J. 
W    Howell,  Newark,  N.  J.     App.  filed  May  7,   1908.     Plurality  of  re- 


ceptacles for  filaments  with  connections  whereby  a  stream  of  fluid 
may  be  passed  through  the  receptacles. 

1,062,282.  AUTOMATIC  CLOCK-WINDING  MEANS;  M.  Karsch,  Los 
Angeles,  Cal.  App.  filed  July  31,  1912.  Electric  winding  motor  with 
cam-operated  arras  controlling  a  clutch  and  circuit  through  the 
motor. 

1,062,292.  AUDIBLE  SIGNAL  FOR  DETERMINING  THE  TEMPER- 
ATURES OF  SEA  WATER;  A.  McNab,  Bridgeport,  Conn.  App. 
filed  April  25,  1912.  Receptacle  open  to  sea  water,  thermometer 
therein,  signal  circuit  including  the  thermometer  and  manual  means 
for   testing   to    determine    the    present   temperature. 

1,062,299.  ELECTRIC  STOVE;  C.  A.  Pfanstiehl,  North  Chicago,  111. 
App.  filed  Nov.  11,  1912.  Inner  and  outer  independently  heated 
concentric   parts   separated  by  an  air  space. 

1,062,305.  INCANDESCENT  LAMP;  C.  P.  Steinmetz,  Schenectady, 
N.  Y.  App.  filed  Sept.  8,  1908.  Wire  strip  or  globule  of  magnesium, 
calcium  or  lithium  deposed  near  leading-in  wires  is  vaporized  by 
discharge  between  the  wires,  thus  absorbing  the  gases  accumulated 
in   the  globe  and  automatically   restoring   the   high   vacuum. 

1,062,344.  COOKING  AND  DOMESTIC  UTENSIL  HEATED  BY 
ELECTRICITY;  T.  Mann,  Prague,  Austria-Hungary.  App.  filed  Dec. 
17,  1912.  Pottery  vessel  made  in  different  parts  with  heating  medium 
engaged    in    grooves   in    such    parts. 

1.062.361.  GENERATOR  OF  INTERMITTENT  ELECTRIC  CUR- 
RENTS; M.  P.  Ryder,  White  Plains,  N.  Y.  App.  filed  Jan.  3,  1906. 
Permanent  magnets  producing  flux  in  opposite  directions  through  a 
coil  and  a  reciprocating  armature  which  is  detached  from  the  core 
of  the  coil  to  break  simultaneously  a  magnetic  circuit  of  one  source 
through  the  coil  and  a  magnetic  shunt  for  the  other  source  around 
the  coil. 

1.062.362.  ELECTRIC  FURNACE  FOR  THE  CONTINUOUS  MANU- 
FACTURE OF  GLASS;  M.  Sauvageon,  Colombes,  France.  App. 
filed  Aug.  5,  1909.  A  mass  of  molten  glass  in  a  combined  melting 
and  refining  chamber  constitutes  a  heating  resistance  and  serves  to 
support  by  flotation  a  mass  of  glass-producing  material,  electrodes 
being  immersed  in  the  molten  glass. 

1,062,3S0.     REGULATOR     FOR     DYNAMO-ELECTRIC     MACHINES; 
V.  G.  Apple,  Dayton,  Ohio.     App.  filed  Oct.  2,   1911.     Worm  gearing 
from    dynamo   rotates   contact   at   greatly   reduced   speed   and   by   such 
rotation   prevents  "freezing"   of  the  vibratable  contact  therewith. 
1,062,381.     SIGNALING  SYSTEM;  C.  E.  Beach,  Binghamton,  N.  Y.    App. 
filed    Sept.    23,    1910.     Circuit,   including    receiving  and    recording   de- 
vices,   is    normally    permanently    closed    through    high-resistance    paths 
at   the   central   station   so   that   electromagnetic  actuating   parts   of   the 
receiving  and  recording  devices  will  normally  receive  insufficient  cur- 
rent flow  and  will  not  operatively  affect  their   recording  or  signaling 
mechanism. 
1,062,387.     MEASURED-SERVICE    TELEPHONE    SYSTEM;    J.    Erick- 
son,  Chicago,  111.     App.  filed  Nov.  22,   1911.     Check-controlled  system 
in  which  it  is  necessary  to  deposit  two  or  more  coins  before  conversa- 
tion can  be  carried  on. 
1  062  388.     METHOD  OF  CHANGING  THE  COMPOSITION  OF  IRON 
AND   STEEL;   B.    Ford,    Philadelphia,    Pa.     App.   filed  Jan.    12.    1909. 
The  body  of  iron  or  steel  is  interposed  between  contacts  and  is  heated 
uniformly    by    increasing    electrical    resistance    at    or    near    the    con- 
tacts to   provide  heat  to  compensate  for  the  heat  conducted  away  by 
both  contacts. 
1062,408.     FLAMING-ARC     HEADLIGHT;     L.     M.    McBride,    Denver, 
Col.     App.    filed   June    12.    1911.     Pair    of   magnet    poles,    terminating 
one    above    and    one    below    the    ends    of    the    electrodes,     with    the 
poles,  the  center  of  the  arc  and  the  focal  point  of  the  reflector  all  in 
the  vertical  plane  containing  the  focal  axis  of  the  reflector. 
1,062,431.     METHOD     FOR    PURIFYING     CARBON     FOR     CARBON 
FILAMENTS;  T.  Billiter,  Vienna,  Austria-Hungary.     App.  filed  Sept. 
25,    1911.     Obtains    carbon    containing    less    than    one-tenth    of    1    per 
cent   impurities   by   transferring   carbon    into   colloidal   carbon   by   dis- 
integration and  thereafter  separating  the  colloidal  carbon. 
1,062,522.      SEPARATION      OF      SUBSTANCES      BY      THE      WET 
MAGNETIC    PROCESS;    G.    Ullrich,    Magdeburg,    Germany.      App. 
filed    Dec.    23,    1909.     Forms    a    vertically    and    downwardly    flowing 
liquid    wall    in   a    magnetic    field,    delivers    material    to    the    wall    in    a 
direction    transverse    to    the    flow    of    liquid,    magnetically    raises    the 
magnetizable    particles    in    the    liquid    wall    and    then    conveys    them 
cut   of   the  liquid  wall   to   a  point  of   deposit. 
1,062,S51.     ELECTROMECHANICAL    SYSTEM    FOR    THE    PROPUL- 
SION  OF  AUTOMOBILES;   H.   Pieper,  Liege,   Belgium.      App.   filed 
Sept.   25.    1906.     Thermal   motor   and   dynamo   mechanically   connected 
as  a  unit;   separate  units  for  the  separate   drive   wheels,   with   storage 
battery;   dynamos  serving  both   as  generators  and   motors. 
1,062,555.     ELECTRIC  FIXTURE;  E.  L.  Simons,  Lansdowne,  Pa.     App. 
filed  Oct.    1,    1912.     Socket   fixture   for  autos,  etc.,   which  by  substitu- 
tion of  parts  may  be  adapted  either  to  a  cigar  lighter  or  a  trouble  lamp. 
1,062,559.      CUSHION    FOR    DIAPHRAGMS    OF  TELEPHONIC    AND 
LIKE  INSTRUMENTS;   W.   P.   Stunz.  Lansdowne,   Md.     App.   filed 
Sept.    23,    1912.     A    spring-metal    loop-formed    annulus    having    undu- 
latory  branches   bearing  against  the   diaphragm   and   against   the   back 
of  the  transmitter  casing. 
1062.571.     PROCESS  OF  ELECTRIC  WELDING;  C.  R.  Murray,  L.  R. 
Brink  and  W.  K.  Malmstrom,  Chicago.  111.     App.  filed  April   15.   1912. 
An  upstanding  strip  is  welded  to  the  face  of  a  plate  by  engaging  the 
strip   .it    substantially   the   edge   to   be   welded,    engaging   a   small   area 
of    the    plate    opposite    the    spot    to    be    welded    and    passing    current 
between  places  of  engagement. 
1,062,577.     TELEPHONE  SYSTEM;  E.  E.  Kleinschmidt,  Brooklyn,  N..Y. 
App.    filed    Sept.    8,    1910.     Local   batteries    eliminated;    central-station 
selector   generator,   selectors   at  substations   and   a   common   telephone 
battery. 
13  564      (reissue).        APPARATUS      FOR     THE      PRODUCTION      OF 
HIGH-POTENTIAL  ELECTRIC   CURRENTS;    D.    G.   McCaa,   Lan- 
caster,     Pa.     App.     filed      March      17,     1913.      (Original     patent     No. 
1,047,545,  dated   Dec.    17,    1912.)      Pulsating   unidirectional   current   is 
supplied    to    primary    of    transformer    by    a    pole    changer    interposed 
between    primarv    of    the    transformer    and    a    condenser    which    is    in 
series  with   the  primary  and  the  source   of  current. 
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The  N.  EL  L.  A.  Con-    While   thi 

vention  in  Chicago     convention    oi    th<     National    Electric 

Light  Association   was  not   30  lar| 
thai  at  the  New  York  convention  in   1911 

abl)   ter  than  at  any  other  o  in  I 

M11   organization.     With  few   - 

the  papers  and  reports 

extensive,  but   there 

most  important  of  which  was, 

the   well-considered    report    on    public   policy    which 

mitted  the    ocietj  unn    ei    edlj  to  the  principle  ■ 

nopol)    in   public-utility  operation,  as 

Tin-  entertainment  featui  ire  fully  planned  ami  well 

can  i''l  out,  the  opt  nin|  a  brilliant  affair, 

.1     m as  also  tin'   Blackstoni    H  erl    fur  tin-  1 

The  arrangements  for  the  Formal    ■  -  i  ms  were  ample  and 
convenient,  and  much 
holding  some  ni"  the  sessions    in  lawn 

cent  to  thi    vledinah  Templi .    1  !on  siden  d 
i in     iii  1  ;   convention   will   oc<  up)    a    wi  rthj    plai  ■    in   the 
history   of   the   act  ivities   ol    thi      (ational    El 
Association. 

Central-Station  The  high   plane   upon 

Public  Policy  affairs  of  the   Nation 

Assoi 
by  the  report  of  its  public  polic;    committei 

,  this  influential  committi  d  the  spirit  0 

leaders  of  the  industrj  in  meeting  their  responsibilit 
w  .11  1  their  employees  and  the  public     a  spirit  which  ought 
in  stimulate  the  former  to  greater  loyaltj  and 
fidence  in  the  value  of  their  dail)  lasks,  and  which  should 
help  to  clear  awa  inderstanding  of  the  a 

tion's  aims  mi  the  part  of  the  latter.  One  cannot  read  the 
report  without   feeling  that  thi  the  industrj 

in  wise  hands  or  without  a  glow  oi  optimism  for  the  future. 
I  he  rangi    oi   subji  cl     1  o\  ■  red  bj   the  commit 
grouped  under  welfare  work  and  public  relations,  and  in 
all   the   consequent    subdi\  ision 
best  thought  of  our  daj   and  is  a  genuine  contribute 
ward  social  and  econo  t.     I  Ins  outward  work 

ni  the  committee  for  thi    bi  iad    :   welfare  of  the  industrj 
as  a  whole  by  no  means  represents  the  total  usefulne 
its  distinguished  captains  to  the  01  g 

manj  opportunities  to  serve  are  embraced  in  a  quiet  but 
effective  waj  foi  the  greatest  good  of  all,  with  n<>  calling 
from   the  houseto  nal   inconvenience 

and  sacrifice.     Steered  along  such  a  course  and  by  such  a 
chart,  the  association  maj 
tained  confidence  and   the   pi 

service    to   the   civili  ation    in    which    it    i  rful   a 

factor. 


Veto  of  NeK  >  «>rk  ng   the    Murtaugh 

Hydroelectric  Bill       trie     bill     Governor     Sulzcr    < li - : 

•  -ight, 

to   a   measure   which,  although  sir 

iv  out  the  p  in  the 

platform  of  the  political  party  which  elected  hit 

ard  the  future  ai  in  mind  the  ■ 

ernor's  announced  int<  1  I 

■  on  the  who 
thai     '  ip  of 

standing  am 
thority  who  will  tter  from  a    - 

tific  and  economic  rather  than  political  : 

the    inherent 

difficult}  .    :  1  -    merit 

which    111   all 
111  managing  public  utilit 
..11   is   undoubtedly 
:ns  which  will  an  ;i 

■  ■I  undertal 

r  tins 
r  authoritatively  and  recommend 
ninistration  which  will  1 

from  tin'   n  I  the 

clutches  "i  hungrj 


1  nderground 
Construction 


ry  practical 

ommittee  on  underground  con- 

iit'  widespread  ii  ti 

m  the 
point  ■  tximum  ten  n  the 

insulator.     It  fortunatt ' 
except   the  tr<  pit  »  thai 
winter   an. I   least    in   mi 
rnenl  enl 
of  the  ground  and  cabl< 

lower   than    in    midsummer,   which   means    that    the 
temperatun 
with   1 
that  th 
be  utilized  much   I 

out     ft 

been  popul  11    ■• 

companies,  of  limiti 
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Survey  of  Protection  Conditions 

In  an  interesting  paper  presented  by  Prof.  E.  E.  F. 
Creighton  at  the  N.  E.  L.  A.  convention,  it  was  pointed  out 
that  in  spite  of  the  advantages  of  the  aluminum  lightning 
arrester  the  multi-gap  arrester  holds  its  own  in  distributing 
systems  operating  at  about  2300  volts,  partly  owing  to  its 
lower  cost  and  partly  because  transformers  working  at  this 
pressure  have  a  factor  of  safety  of  five,  in  regard  to  volt- 
age, while  in  high-potential  transformers  the  factor  of 
safety  usually  falls  below  three.  A  noteworthy  change  has 
been  made  in  aluminum  lightning  arresters  within  the  last 
year  or  so,  the  organic  electrolyte  having  been  superseded 
by  an  inorganic  solution.  In  the  electrolyte  previously  used 
a  vegetable  growth  occurred  which  transformed  the  electro- 
lyte  to  vinegar,  with  a  detrimental  action  on  the  films  of  the 
plates.  It  is  curious  that  a  vegetable  should  be  able  to 
undermine  the  protective  powers  of  the  aluminum  arrester. 

A  good  practical  suggestion  for  driving  an  iron  earth 
pipe  8  ft.  deep,  as  given  by  Prof.  Creighton,  is  well  worth 
remembering.  A  4-ft.  drive  is  first  made  with  a  pipe  some- 
what larger  than  is  needed.  This  first  section  is  then  with- 
drawn and  the  final  smaller  pipe  put  in  its  place.  This 
brings  the  final  pipe  to  a  depth  of  4  ft. — where  the  top 
can  easily  be  reached  with  a  sledge  hammer  without  high 
staging,  as  only  4  ft.  more  have  to  be  driven. 


Electricity  on  the  Farm 

Two  important  reports  at  the  N.  E.  L.  A.  convention 
dealt  with  the  rural  uses  of  electricity.  It  is  an  unfortu- 
nate fact  that  little  progress  in  the  direction  of  utilizing 
electrical  energy  on  the  farm  has  been  made  in  the  East. 
In  the  first  place,  this  section  is  not  a  farming  country  in 
the  sense  in  which  that  phrase  applies  either  to  the  rich 
plains  of  the  Middle  West  or  to  the  wonderful  country 
still  nearer  the  Pacific,  in  which  irrigation  changes  the 
land  from  a  desert  to  a  garden.  In  such  territory  on  the 
Coast  the  peak  load  for  the  year  has  actually  been  shifted 
from  winter  to  summer  through  the  effect  of  rural  distri- 
bution, quite  largely  for  irrigation  purposes.  The  con- 
sensus of  opinion  the  country  over  seems  to  be  that  great 
extensions  of  lines  simply  for  the  purpose  of  serving  a 
rural  territory  are  seldom  justified,  but  where  large  trans- 
mission systems  are  in  operation  admirable  work  can  be 
done  in  adding  up  rural  load  for  irrigation,  lighting  and 
small  motor  service.  In  the  aggregate  a  considerable 
amount  of  business  has  been  secured  even  aside  from  those 
territories  in  the  further  West  where  irrigation  is  greatly 
in  demand. 

The  field  is  worth  cultivating,  but  the  work  must  be  done 
cautiously,  steadily  and  with  a  keen  eye  for  future  exten- 
sions. One  farm  is  not  likely  to  require  any  great  amount 
of  power,  a  few  kilowatts  at  the  outside,  aside  from  regions 
where  irrigation  is  important.  Yet  in  a  good  farming  ter- 
ritory the  aggregate  load  which  may  be  connected  is  con- 
siderable, and  it  is  important  not  only  from  the  standpoint 
of  revenue  gain  but  from  that  of  such  service  to  the  com- 
munity as  must  inevitably  help  the  cause  of  general  energy 
transmission.  Personal  gain  from  transmission  service  is 
highly  effective  in  building  up  popularity  and  in  smoothing 


the  way  toward  the  constitution  of  those  great  electrical 
networks  which  will  mean  so  much  for  the  future.  There 
are  scores  of  purposes  to  which  electricity  may  be  applied 
in  farm  service.  Most  of  them  are  applications  for  small 
motors,  with  lighting  and  heating  as  subsidiary  uses,  and 
in  addition  there  are  the  various  chances  for  using  elec- 
tricity in  the  farmhouse  in  the  line  of  ordinary  domestic 
service.  With  proper  arrangement  of  the  apparatus  it  is 
possible  to  employ  a  single  motor  for  a  wide  variety  of 
uses  which  will  greatly  cut  down  the  fixed  charges  on  the 
equipment.  These  are  liable  to  be  high  owing  to  the  inter- 
mittent conditions  of  use.  To  acquire  a  rural  load  of  any 
magnitude  is  not  an  easy  task  in  most  parts  of  the  country, 
but  it  is  well  worth  trying  to  introduce  a  motor  here  and  a 
motor  there  for  the  purpose  to  which  it  can  be  economi- 
cally applied  and  to  follow  up  steadily  the  development  of 
the  work. 


Prime  Movers 

The  report  of  the  N.  E.  L.  A.  committee  on  prime  mov- 
ers is  this  year,  as  always,  one  of  the  most  interesting  and 
valuable  presented.  It  takes  up  in  succession  the  improve- 
ments made  in  water-power,  in  steam-power  and  in  gas- 
power,  all  tending  to  simplification  of  the  plant  and  lower 
operating  expense.  Even  in  water-power,  which  has  some- 
times been  supposed  to  be  a  fair  subject  for  standardiza- 
tion, there  have  been  some  notable  minor  improvements, 
particularly  in  the  development  of  thrust  bearings  suitable 
for  use  with  vertical-shaft  turbines  where  these  are  de- 
sirable. Incidentally  it  is  worth  mentioning  that  some 
extremely  high  efficiencies  have  been  obtained  during  the 
past  year  in  large  turbine  units,  thus  showing  plainly  that 
the  last  word  has  not  been  said  on  waterwheel  design. 
Steam  turbines,  too,  have  been  the  subject  of  material  im- 
provements. The  drift  of  design  has  been  in  the  direction 
of  horizontal  machines  worked  in  many  stages  and  at 
specially  high  superheat.  One  of  the  very  interesting  de- 
velopments is  the  ingenious  turbine  of  Dr.  Farranti,  the 
principle  of  which  is  continuing  the  superheating  so  as  to 
keep  the  steam  in  a  perfectly  gaseous  state  in  its  travel 
through  the  turbine,  re-superheating  taking  place  between 
the  stages.  A  consumption  of  steam  as  low  as  6  lb.  per 
hp-hr.  is  mentioned  as  within  reach  of  turbines  of  this  con- 
struction, the  thermo-dynamic  efficiency  being  as  high  as 
24  per  cent. 

Concerning  oil  engines  the  report  gives  some  extremely 
interesting  details.  There  are  now  some  75,000  hp  in 
engines  of  the  general  Diesel  type  in  sizes  up  to  1000  hp. 
One  report  from  an  electric-light  company  using  engines 
of  this  type  gives  the  consumption  of  oil  per  net  kw-hr. 
as  0.13  gal.,  which,  with  oil  at  3.5  cents  per  gallon,  brings 
the  fuel  cost  down  to  the  excellent  figure  of  0.455  cent  Per 
kw-hr.  As  compared  with  the  results  obtainable  with  five- 
dollar  coal,  this  result  means  a  considerable  saving.  The 
maintenance  estimated  is  at  least  50  per  cent  higher  than 
that  of  a  steam  plant  of  the  same  output  rating.  Conditions 
indicate  that  a  larger  reserve  plant  must  be  carried  with 
oil  engines  than  under  ordinary  circumstances.  The  gas 
turbine  is  reported  as  not  yet  having  reached  a  commercial 
stage,    although    some    promising    experiments    have    been 
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tried  and  are  under  way.     Nothing,  1  '  past 

the  experimental  stage  so  that  this  prime  mover  cannot 
now  be  considered  seriously.  The  report  is  exceedingly 
well  worth  study  as  a  resume  of  the  present  status  of  prime 
movei  -  ' 

Unified  Control  of  Electrical  Systems 
In  our  issue  dated  May  31  appeared  articles  relating  to 
the  systems  supplying   •    ■  '  and  throu] 

Central    [llinoi     territory.     The  present  issue  contain 

dealing  with  the  generating,  transmitting  and  dis- 
tributing  systems  "t  the  Public  Service  Company  of  North- 
ern [llinoi  hmI  ill.  Mt  ioi  Northern  Utilities  Company. 
The  historj  ol  th<    d  these  comp  u 

111.111        in  facts.       The    North    Shore    licit ric    1   om 

panv,   which   was  organized   a  number   0 

urn  1 1  ing   the  elect  in  the  suburban  disti  i< 

1  hicago,  iv! rged  comparatively  recently  into  the  Public 

Service  <  ompany  of  Northern  Illinois,  wh 
tin  1  conomj  Light  &  Powei  '  ompan)  il  Joliet,  the  Illinois 
Valley  Electric  (ompany  and  other  companh  in  Kankakee 
and  elsewhere.  This  company  now  serves  a  large  area  in 
northeastern  Illinois,  consisting  of  tin  suburban  districts 
roundaboul  <  hicago,  a  number  of  smaller  cities  ami  towns 
such  as  Evanston,  Joliet  ami  Kankakee,  and  .1  wide  extent 
of  rural  territory.  It  has  a  considerable  number  of  farmers 
.mi'  11  1  ii-.tniiicrs. 

Middle    West   Utilities    Company    was    organized    ill 
May,  ioi-'.  t"  acquire  public  utility  properl  ularly 

in  the  smallei  citii        id         ns,  and  to  organi  1 
subsidiary  state  companies  to  taki    ovei    and 
properties   icquired  in  difti  rent  ■  ipera- 

tiou  has  been  developed  by  the   Middle  V\ 
greater  or   less  extent,   in   the   States  of    Illinois,    Indiana. 
Kentucky,  Michigan,  Oklahoma,  Missouri  and 
New   England   States.     The  total  number  of  commui 
served  by  this  young  gianl  ol  an  winch  has 

been   in   existence  onlj    a     •    ■  Prominent 

anion-  n-  state  subsidiary  organizations  is  the  Central 
Illinois   Public   S.  1  \  ici    1  ompany,  with  o|  ice  in 

Mattooii,  winch  serves  about  [25  communities.  In  the 
northwestern  part  of  the  State  tin    Illinois  tilities 

Companj    ha:   been,  or  is  aboul   to  '"•.  affiliated  with  the 

Middle     West      Utihti.  s     I   ,iiii,..ni  This     conn 

. ,l„, ut  6ft)   1  ommunitii         ;  :  1    Public  Si  1 

Northern    Illinois   and   the   Illinois   Northern    Utilities   ' 

pan)  are  operated  01  close  harmony,  and  the  system  0f  the 

formei   i    also  physically  connect!  d    ••  itl 

monwealth   Edison  Companj   ol   '  hicago.      rhi 

the    I   cntt.il     Illinois     I'n], lie     Set  I    CC    <  'ompam     - 

more  independently  in  a  physical  sense,  hut  all  tin 
panics   named   .ne   directed    from    common    I  .h 
quarters. 

The    idea    ol    syndicatl  Ol    public    utilities    : 

from   new.  hut  the  plan  0 

carried  0,11  more  extensivelj   in   Illinois  perhaps  than  any- 
where else,  unless  exceptii  n  be  madi    ir 
tensive  systems  of  tin    P  ipany, 

opeiated    from  San   Francisco      Man)    well-informed  men 

declare    that    monopoly     is    an    economic    necessity     in    the 


electric-service   industry.     Competition   does   not   make   for 
cheap  energy  ;   it  has  been   replace' 1  r   municipal 

regulation  to  a  very  great  extent.  It  seems  fair  to  a 
that  the  regulation  of  monopolies  by  the  community  is  more 
ord  with  scientific  methods  than  regulation  by  un- 
restrained competition.  Unified  operat  prac- 
ticable the  massing  of  production  and  the  utilization  of  the 
diversity-factor,  making  trical  energy 
more  cheaply  to  all  clas  I,  it  is 
nded  that  thi  iinical 
and  the  small-individual-community 

should 

labor,  and  it  should  reduce  ti 

gers  and  merchandise.     Indeed,  the  possibilitii 

dieted  that  the  time  will  come  when  I 

of  transmission   and  distribution  lit 

sippi   River  and  the  Atlantic  Ocean  wtti  .        rating 

station-  at    | 

■  lectrical  energ) .     I  n  tin-  wa)  '.\  ;ll  I 
tributed  at  the  minimun  the  maximum  '■ 

of  users. 

Developments  in  Protective  Apparatus 
The    tin  1 1 1 .    path    1  • 
yearly   into   higher   currents   as    well 
for  more  powerful  automatic  appat  I 
ing  the  generating  plant.    Circuit  bi 

to  rupture  in  air  .   kiloamp  at    1500 

m   railway  service  and  to  rupl  mp  at 

[20   k 

In   his    X.   E.    L.   A.   pap.  nts   in   pro- 

tective  apparatus.    Mr.    I.    N.    Main  1 
the    improvements    lately    made    in    I 

devices.     It   is  pointed  out  that  alternatit  ^ener- 

•ily  and  violently  .'.    de- 

velop from  live  to  fifty  I  I  current   for  the 

first   second  or  tv.  ch  time  t! 

sustained  short-circuit  current."  that  may  be  only  two 
or    three   times    the    rated-load    current. 

chanical  sir- 

short-circuit,  either  permanent 
the  circuit  near  the  general 
automatic  circuit 

latter    can    rupture    t: 

circuit 
frequi 

the  large  volun  • 

<n    such    c   n     ' 

lightnit  'hers. 

10  reel  durainum  at 
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The  News  of  the  Week 


Activities  and  Events  in  the  Electrical  Field — 
Reports  of  Meetings — Commission  Findings,  Etc. 


New  York  State  Hydroelectric  Bill  Vetoed 

Governor  Sulzer  of  New  York  on  May  27  vetoed  the 
Murtaugh-Patrie  bill  favored  by  the  New  York  Conserva- 
tion Commission  and  having  for  its  object  the  development 
and  distribution  of  electrical  energy  under  state  ownership 
and  management,  somewhat  after  the  scheme  which  now 
obtains  in  the  Province  of  Ontario  in  Canada.  A  detailed 
account  of  the  proposed  legislation  was  published  in  these 
pages  on  Jan.  4.  In  his  memorandum  the  Governor  stated 
that  for  the  general  welfare  he  intends  to  appoint  a  com- 
mission of  experts  and  disinterested  citizens,  more  or  less 
familiar  with  the  whole  subject  matter,  to  investigate  not 
only  the  project  vetoed  but  the  Long  Sault  water-powers, 
the  Niagara  water-powers,  the  Genesee  water-powers  and 
others,  with  a  view  to  determining  what  is  the  best  thing  to 
do  ultimately  for  all  concerned.  The  commission  is  to  re- 
port its  conclusions  with  appropriate  bills  for  the  considera- 
tion of  the  next  Legislature. 

A  resume  of  the  proposals  of  the  New  York  Conserva- 
tion Commission  in  this  connection  was  published  on  page 
33  of  our  issue  dated  Jan.  4,  1913.  Much  public  interest 
was  aroused  by  the  proposals,  which  were  frequently  dis- 
cussed in  the  daily  papers.  News  items  and  comments  on 
the  situation  appeared  in  our  columns  as  follows :  Jan.  1 1 , 
page  81 ;  Jan.  25,  page  176;  Feb.  1,  page  235;  Feb.  8,  pages 
277  and  280;  Feb.  15,  page  336;  March  15,  page  555;  March 
22,  page  601 ;  March  29,  page  659;  April  5,  page  711 ;  April 
12,  page  760,  and  May   10.  page  968. 


Pennsylvania    Department  of  Labor  and   Industry 

On  June  2  Governor  Tener  of  Pennsylvania  approved  a 
bill  creating  a  department  of  labor  and  industry  and  ap- 
pointed Prof.  John  Price  Jackson,  dean  of  the  School  of 
Engineering  of  the  Pennsylvania  State  College,  as  the  com- 
missioner. In  accordance  with  this  bill  there  will  be  created 
three  bureaus,  known  as  those  of  inspection,  statistics  and 
arbitration.  The  bureau  of  inspection  will  take  over  the 
duties  and  powers  of  the  former  department  of  factory 
inspection.  The  bureau  of  statistics  will  handle  industrial 
matters  and  will  collect  statistics  relating  thereto.  One  of 
the  duties  of  the  bureau  of  arbitration  will  be  to  mediate  in 
cases  of  strike. 


Dinner  to  President-elect  Mailloux 

Past-president  Gano  Dunn  of  the  American  Institute  of 
Electrical  Engineers  was  the  host  and  toastmaster  at  a 
dinner  given  to  President-elect  C.  O.  Mailloux  at  the  Uni- 
versity Club,  New  York,  on  May  28.  The  personal  and 
professional  qualifications  of  Mr.  Mailloux.  which  for  years 
have  caused  him  to  be  looked  upon  as  a  future  president 
of  the  A.  I.  E.  E.,  and  the  conditions  with  reference  to  the 
preparations  for  the  forthcoming  International  Electrical 
Congress  which  make  this  the  logical  time  for  him  to  be- 
come president,  were  set  forth  in  brief  addresses  by  Past- 
presidents  Bion  J.  Arnold,  Dugald  C.  Jackson,  John  W. 
Lieb,  Jr.,  and  Henry  G.  Stott.  Among  those  who  were 
called  upon  for  remarks  on  the  past,  present  and  future 
affairs  of  the  Institute  were  Messrs.  A.  Aaron.  H.  H. 
Barnes,  Jr.,  J.  J.  Carty,  Bancroft  Gherardi.  A.  S.  McAllis- 


ter, W.  S.  Murray,  Farley  Osgood.  M.  I.  Pupin,  D.  B. 
Rushmore  and  C.  W.  Stone.  The  dinner  was  characterized 
not  only  by  elegance  in  arrangements  but  also  bv  a  striking 
display  of  harmony  in  spirit  and  unity  in  purpose  of  the 
various  well-wishers  of  the  Institute. 


Convention  of  the  National   Electrical   Contractors 

Although  most  of  the  sessions  to  "be  held  in  connection 
with  the  annual  convention  of  the  National  Electrical  Con- 
tractors' Association  at  Chattanooga,  Tenn.,  will  be  solely 
for  members,  yet  there  will  be  several  open  sessions  to 
which  visitors  will  be  admitted.  On  the  morning  of  July  16 
there  will  be  an  open  session  at  the  Hotel  Patten,  at  which 
several  subjects  of  general  interest  to  the  trade  will  be  dis- 
cussed. In  the  evening  of  this  day,  beginning  at  7  o'clock, 
there  will  be  a  lecture  on  illumination.  Following  this 
lecture,  beginning  at  8  o'clock,  there  will  be  a  reception 
and  dance  for  members  and  guests.  On  the  afternoon  of 
July  16,  on  the  morning  of  July  17  and  during  the  morning 
and  afternoon  of  July  18  business  sessions  will  be  held  fur 
members  onlv. 


Pennsylvania  Utilities  Bill 

The  public  utilities  bill  which  was  passed  by  the  Penn- 
sylvania Senate  has  been  recommitted  to  the  corporations 
committee.  It  is  expected  that  several  amendments  will  be 
made  but  that  none  will  tend  to  weaken  the  legislation. 


Electrical  Supply  Jobbers'  Meeting 

Economical  methods  of  conducting  an  electrical  jobbing 
business,  made  imperative  by  the  present  legislation  regu- 
lating business  enterprises,  were  discussed  in  executive  ses- 
sions at  the  spring  meeting  of  the  National  Electrical  Sup- 
ply Jobbers'  Association,  held  in  Chicago  on  May  26,  27 
and  28.  Mr.  Frank  Overbagh.  of  Chicago,  secretary  of  the 
association,  presided.  Mr.  Norman  Webster,  representing 
Niles  &  Niles,  accountants  in  New  York  City,  spoke  on  the 
"Proper  Methods  of  Classifying  Accounts." 

During  the  open  meetings,  which  were  held  on  Tuesday 
afternoon  and  Wednesday,  short  talks  were  given  by  .Mr. 
W.  E.  Robertson,  of  Buffalo,  vice-president,  and  Mr.  J.  M. 
Wakeman,  of  New  York,  general  manager  of  the  Society 
for  Electrical  Development.  Inc.  Mr.  Wakeman  confined 
his  remarks  to  the  organization  and  aims  of  the  society 
which  he  represents.  Traveling  electrical  demonstramm 
shows  and  moving-picture  films  were  mentioned  as  means 
which  would  be  used  by  the  society  in  educating  the  public 
to  the  necessity  of  electricity.  A  chart  was  shown  by  Mr. 
Wakeman  which  classified  members  of  the  society  accord- 
ing to  their  annual  estimated  business  income.  Following 
the  talk  of  the  society's  general  manager,  application  blanks 
for  membership  in  the  Society  for  Electrical  Development 
were  distributed.  Before  the  meeting  was  over  twenty-two 
of  the  applications  were  signed  and  handed  in.  making  a 
total  of  about  thirty-five  applications  which  have  been  made 
bv  electrical  jobbers  so  far.  The  meeting  closed  with  an 
executive    session.     About    1 ;o    attended    the    convention. 
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Convention  of  the  National   Electric  Light 
Association 

The  thirty-sixth  convention  of  the  National  Electric 
Light  Association  was  held  at  El  Medinah  Temple,  Chicago, 
June  2  to  6  inclusive.  The  exercises  of  the  convention 
began  on  Monday  night  with  a  reception  to  President  and 
Mrs.  Frank  M.  Tait  and  the  opening  of  the  exhibition  made 
by  Class  D  members,  following  which  there  was  dancing 
and  light  refreshments  were  served.  A  brief  description 
of  the  exhibition  hall  in  the  basement  of  the  temple,  to- 
gether with  a  list  of  the  exhibitors,  is  given  elsewhere  in 
this  issue.  The  real  work  of  the  convention  began  with 
the  first  general  session  on  Tuesday  morning  and  did  not 
end  until  sundown  on  Friday  afternoon.  In  all,  eighteen 
sessions  were  provided,  the  general  and  public  policy  meet- 
ings being  held  in  the  main  auditorium,  the  technical,  com- 
mercial and  transmission  sessions  either  in  the  auditorium 
or  in  a  large  tent  on  the  lawn  west  of  the  temple,  and  the 
accounting  sessions  in  the  reception  room  on  the  south 
side  of  the  main  floor.  For  convenience  the  papers  pre- 
sented at  the  various  sessions,  together  with  the  discussions 
on  them,  are  grouped  under  distinguishing  heads  and  pub- 
lished in  another  section  of  this  issue. 

The  total  registration  at  the  close  of  the  convention  on 
Friday,  exclusive  of  Class  B  members  of  Illinois,  was  1895. 
The  Class  B  membership  of  Illinois  numbered  2182,  making 
a  total  registration  of  4077. 

Welcoming  Address 

Mayor  Carter  Harrison  of  Chicago  being  unable  to  be 
present,  the  association  was  greeted  by  the  Controller  of 
Public  Works,  Mr.  Lawrence  E.  McGann,  who  expressed 
the  hope  that  the  convention  would  result  in  great  good  not 
only  to  the  fraternity  but  to  all  the  people.  The  desire  for 
the  utmost  economy  in  lighting,  he  said,  is  particularly 
great  on  the  part  of  the  officials  having  responsibilities  in 
great  municipalities,  because  to  the  extent  that  lighting 
service  is  cheapened  so  will  residence  in  great  municipali- 
ties be  more  desirable,  more  pleasant  and  more  safe.  In 
his  judgment  a  private  business  policy  can  be  better  pro- 
moted by  a  reasonable  consideration  of  public  service  and 
relations  with  the  public  than  by  a  narrow,  obstructive 
service.  To  this  end  he  suggested  that  a  voice  be  given  to 
public  representatives  in  the  question  of  rates,  as  is  now 
done  in  Chicago,  because  such  a  policy  will  go  a  great  way 
toward   encouraging  the  extension   of  lighting  systems. 

Adbress  of  President  Tait 

In  his  presidential  address  Mr.  Frank  M.  Tait,  Dayton. 
Ohio,  stated  that  during  the  past  five  years  the  membership 
in  the  association  has  increased  from  1327  to  12,442.  He 
concurred  with  Past-president  Freeman  in  the  belief  that 
the  membership  in  time  will  reach  25,000  and  expressed  the 
opinion  that  the  conventions  of  the  association  with  the 
increased  attendance  are  likely  to  prove  unwieldy  and 
hard  to  handle  in  their  present  form. 

In  order  that  the  association's  affairs  may  be  conducted 
properly  and  the  responsibilities  more  widely  distributed, 
President  Tait  suggested  that  the  number  of  vice-presidents 
be  increased  from  two  to  four.  He  suggested  also  that 
plans  be  laid  for  greatly  increasing  the  association's  yearly 
income. 

In  commenting  upon  the  aid  which  the  association  offered 
spontaneously  to  member  companies  in  distress  by  reason 
of  the  recent  tornadoes  and  floods,  Mr.  Tait  remarked  that 
it  is  a  great  tribute  to  the  individual  resources  of  the  vari- 
ous companies  affected  that  not  one  of  them  called  for 
help.  He  expressed  the  hope  that  the  companies  will  be 
permitted  by  the  public  service  commissions  to  fund  the 
expense  for  repairs  from  capital  account  rather  than  be 
compelled  to  pay  the  cost  out  of  surplus  or  earnings  account. 

Of  the  numerous  activities  of  the  association  none  has 
attracted  more  widespread  and  favorable  attention  than  that 


in  connection  with  the  publication  of  the  resuscitation  rules. 
Over  100,000  copies  of  the  chart  and  booklet  have  been 
issued  to  date,  and  several  governments  have  adopted  the 
recommendations  as  their  official  guide. 

On  motion  of  Mr.  Arthur  Williams,  of  New  York,  the 
address  was  referred  to  a  committee  consisting  of  Messrs. 
J.  F.  Gilchrist,  of  Chicago  ;  W.  W.  Freeman,  of  Birming- 
ham, and  \V.  C.  L.  Eglin,  of  Philadelphia. 

Present  Membership 

The  committee  on  the  organization  of  the  industry,  of 
which  Mr.  H.  H.  Scott,  of  the  Doherty  Operating  Com- 
pany, New  York,  was  chairman,  gave  statistics  on  the 
present  membership  of  the  association.  The  present  mem- 
bership of  12,442  is  apportioned  as  follows:  Class  A 
(operating  companies),  1093;  Class  B  (employees  of  oper- 
ating companies),  10,256;  Class  C  (individuals),  53; 
Class  D  (manufacturing  companies),  242,  and  Class  E 
(associate  members),  798.  Up  to  the  time  of  the  conven- 
tion there  were  forty-two  company  sections  with  an  approx- 
imate membership  of  8400,  as  compared  with  thirty-seven 
company  sections  last  year  with  a 'membership  of  7700. 
During  the  year  new  sections  were  formed  in  San  Fran- 
cisco, Cal.;  Dixon,  111.;  South  Bend,  Ind. ;  Roanoke.  Ya., 
and  Ottawa,  Ont.  Nevertheless,  out  of  105  cities  in  the 
United  States  with  a  population  of  50,000  and  more  there 
are  only  thirty-two  company  sections,  and  there  are  only 
four  company  sections  in  cities  with  a  population  ranging 
from  25,000  to  50,000,  out  of  ninety-seven  cities  falling  in 
that  class.  The  Class  A  membership  shows  a  falling  off 
of  forty-three  from  last  year,  not  enough  new  members 
having  been  obtained  to  offset  118  resignations  received 
during  the  year  because  of  consolidations  of  properties. 

Report  of  Secretary 

The  enormous  amount  of  detail  work  handled  by  the  asso- 
ciation was  outlined  in  the  report  of  Secretary  T.  C. 
Martin,  and  some  idea  of  the  work  of  the  association  may 
be  had  from  the  fact  that  out  of  an  income  of  $100,000 
more  than  50  per  cent  was  spent  in  publications.  There 
were  printed  18,650  volumes  of  the  Proceedings  and  156,000 
copies  of  the  Bulletin,  and  30,000  copies  of  miscellaneous 
publications  were  sold  or  distributed,  exclusive  of  4000 
copies  of  the  "Electrical  Solicitor's  Handbook,"  1100  copies 
of  the  overhead-line  construction  committee's  report  and  a 
large  number  of  copies  of  the  classification  of  accounts  and 
the  Question  Box  revision.  Almost  3000  copies  of  the 
"Meterman's  Handbook"  have  been  sold,  and  since  the 
publication  work  of  the  Commercial  Section  was  taken  over 
the  office  of  the  secretary  has  handled  the  sale  of  over 
200,000  copies  of  publications  for  the  section.  The  chart 
and  booklet  on  resuscitation  from  shock  has  brought  re- 
nown to  the  organization,  and  it  is  difficult  to  estimate  the 
extent  of  publication  which  these  invaluable  documents 
have  received.  The  rules  have  been  translated  into 
several  languages,  notably  Japanese  and  Spanish.  Other 
activities  of  the  home  office  of  the  association,  such  as  the 
lecture  bureau,  the  compilation  and  distribution  of  statistics 
relating  to  certain  branches  of  work  in  the  industry,  etc., 
were  also  mentioned.  A  new  edition  of  1000  copies  of  the 
meter  code  and  a  limited  edition  of  the  proposed  revision 
of  the  classification  of  accounts  were  prepared  for  the 
convention  in  addition  to  the  fifty  reports  and  papers. 

Chairman     Ryerson's    Address     Before     Hydroelectric 
Section 

Mr.  W.  N.  Ryerson,  of  Duluth.  Minn.,  in  his  address  as 
chairman  of  the  Hydroelectric  and  Transmission  Section 
called  attention  to  the  fact  that  during  the  past  year  there 
was  a  departure  from  the  "do-nothing"  policy  of  the  na- 
tional government,  when  Secretary  Fisher  issued  permits 
for  the  use  of  government  lands  by  power  companies  and 
promulgated  rules  defining  to  some  extent  the  general  pol- 
icy of  the  Department  of  the  Interior  toward  hydroelectric 
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and  transmission  enterpri  1  Unfortunately,  however,  the 
change  in  government  makes  it  impossible  to  predict  what 
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educational   work  carried  on  by  pub  irations 
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section    or    the    distribution    ol 

1  bi  \  .11  ious  papei  S  and  rep  ri  - 
printed. 

Membership    01     1 1 1  dri  u 
Section 
Chairman     R.    J,     McClelland. 

New  1  ork  City,  stated  thai  the 
country  has  been  divided  into 
sections  headed  bj  a  vice- 
chairman,  including  the  Pacific 
toast,    the     Northwest,    Central 

Wesl  and  East     Mr.   I  .   M.  1  lilbi  entral  Col- 

orado I 'ow er  (  oiup.iii\ .  I  lem er,  Col.;  Mr.  G.  H.  ; 
of  tin'  Pacific  Gas  &  Electric  l  ompany,  San  bran 
i  al..  and  Mr    I  >.  b    McGee,  of  the  Paci  r  &  1  ight 

Company,  Portland,  Ore.,  have  consented  to  act  as  vice- 
chairmen  in  their  respective  districts.  \t  the  beginning 
of  the  membership  campaign  late  in  1912  it  was  found  that 
ot  450  hydroelectric  power  companii 

output  less  than    (oo  1  mbers  of  tl  on  and 

less  than  tii'tx  wen  repn  ented  in  the  hydroelectric  and 
power  transmission  section      \.r\   ictivi  mem- 

bership snlicitati.il   is  now   ill   progri 

Rl  P0R1    01 

According  to  the  ab  ti  icl  ol  the  report  presented  bj   Mr. 
W    \\ .  Freeman,  of  Birmingham,  Ala.,  the  revenue  of  the 

ass,. eiation  for  the  fiscal  \  car  of  mi.'  was  $132,26 
which  $83,443  was  received  as  dues.  $26,412  for  publica- 
tions ,111.1  $22,399  F01  ■  ention  expens<  general 
expenses  exclusive  "i  the  co  i  ol  the  convention  were 
$81,220,  and  the  convention  expo  ie  £31  913,  making 
the  total  Si  13,133  and  leaving  a  SUl  plus  of  >io.i  21  \t  the 
cn^\  of  the  year  the  gi  1  oi  the  association  were 
$50,331  and  its  liabilities  $28,430,  leaving  .1  balance  of  $21,- 


if    which    $15,063  ind    the    re- 

mainder is  in  cash. 

KPORT 

As  was  to  h  ng  on  Wednesday  even- 

ing  was  the  gala  .vent  of  the   week,     lYi^r  to  the  begin- 
ning 0  iiion- 
inpany   played   numerous    -elections,  and 
during                     E  the  evening  musi  i  be- 

1    the   numbers   on    the    program.     The    public 
committee's  rep.-:  ,y  Mr.  Samuel  Insull,  of  the 

nonwealth    I  ace  of  the 

chain  [r.  Arthur  Williai 

York,  who 
is  given  in  abstrai 
1  the  work   ol 
trend  of  the  industry,   Mr.  Insull  reiterated  much  of  what 
he  had  ahead)    said  in  com:  :   the 

same  commit 
mittee    ind    th<    capital    it    represents,      i 

ricity 

•■  distribution  in  all  din  -ally  with  r 

to  the  economic 
In    Mr.    Insult's    estimati 

• 
yearly  by  the  electr 

the  only 

return  from  which  is  the  ; 
mental    and    moral    I 
the   employee-    of   thl 
very   valuable   asset    in   ai 
munity.      Regarding 
Mr.  Insull  saw  much  that 
as  tendii 

of  public  utilil  lower 

• 
developments  and  • 
fair  return   upon   ti. 
Much  is  wasted  in  mimic 
eratioii   of   public   Ul 
heavy  taxpayers,  much  more  than 

stations  should  have  a  li 

tere-t     ii  t'urther 

cuts    in    tl 
accentual  ict    that    the 

lighting   business   should   he   mo- 
nopolistic    and    that    as    such    it 

should     1" 

able  amount  oi  regulation  by  properly  constituted  commis- 
sions. 

Following  the  presentation  of  t'  the  public 

policy  committee  at  Wednes. 
I      I  glin,  of  the   Philadelphia 
the  report   of  the  commission  on   I 
trical  shock,  stating  that   it   1  'most  wholh 

work  of  the   An 

.r  in 
investigating    mi  chai  Uncial 

respiration.     Mr 

the  actii  n  of  thi    lungs   ■■■ :    1 
sure    method 
method   ot 

s  the  comm  •  cn- 

011  the  mark.  I 

Mr.  J.  B 
Compat 
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with  an  illustrated  lecture  on  accident  prevention.  Com- 
mon hazards  about  utility  and  other  plants  were  depicted 
on  the  screen  and  the  simple  means  required  to  eliminate 
sources  of  accident  were  described  or  illustrated.  The 
various  safety  mottoes,  devices,  buttons,  etc.,  used  espe- 
cially by  the  United  Gas  Improvement  Company  were 
shown,  and  some  account  was  given  of  the  savings  with 
respect  to  the  money  costs  of  accidents  which  their  use  as 
well  as  the  use  of  preventive  measures  has  accomplished. 

The  Electrical  Development  Movement 

Mr.  Henry  L.  Doherty,  of  New  York,  who  returned  from 
Europe  on  June  5,  made  a  hurried  trip  to  Chicago  to  ad- 
dress the  association,  on  Friday  morning,  June  6,  on  the 
work  of  the  Society  for  Electrical  Development,  of  which 
he  is  president.  He  yielded,  however,  to  Mr.  James  M. 
Wakeman,  general  manager  of  the  society,  who  explained 
clearly  the  aims  and  plans  of  the  organization.  The  whole 
object  is  to  promote  and  increase  the  use  of  electrical  en- 
ergy by  unified  effort.  Mr.  E.  M.  Herr,  president  of  the 
Westinghouse  Electric  &  Manufacturing  Company,  com- 
mended the  movement  heartily.  All  electrical  manufac- 
turers and  operators  should  subscribe  something.  The 
campaign  must  have  universal  support  and  the  expense 
should  not  be  borne  merely  by  a  few  large  interests.  He 
stated  that  the  public-utility  corporation  is  not  understood 
in  this  country.  Mr.  Herr  made  a  stirring  appeal  to  cen- 
tral-station men  for  earnest  co-operation. 

Mr.  Doherty,  like  Mr.  Herr,  was  warmly  applauded  when 
he  mounted  the  platform.  He  said  that  it  would  have 
been  impossible  for  the  National  Electric  Light  Association 
to  have  undertaken  the  work  which  the  Society  for  Elec- 
trical Development  has  essayed.  In  a  few  scattered  places 
intensive  development  work  is  being  carried  on  in  this 
country,  but  these  centers  are  not  numerous.  No  central 
station  is  free  from  the  effect  of  the  development  work  of 
other  companies.  For  instance,  such  work'  as  that  of  Mr. 
Insull  in  Chicago  benefits  outside  cities  to  which  journals 
and  newspapers  go.  It  is  surprising  how  many  companies 
are  doing  nothing  at  all  in  this  intensive  development. 
Most  of  them  do  not  know  how  to  start.  Here  is  where 
the  new  society  can  be  useful.  The  success  of  the  move- 
ment is  assured,  but  the  degree  of  success  depends  on  the 
men  represented  in  the  National  Electric  Light  Association. 
For  every  dollar  collected  and  expended  by  the  Society  for 
Electrical  Development  the  industry  as  a  whole  will  receive 
back  at  least  ten.  The  possibilities  of  the  movement  are 
boundless.  Every  family  in  the  United  States  has  an  aver- 
age latent  capacity  of  spending  $30  a  year  for  electricity. 
The  very  considerable  demand  for  the  electric  self-starters 
of  gasoline  cars  was  cited  by  Mr.  Doherty  as  one  of  the 
possibilities  of  to-day.  Give  the  little  fellows  a  chance  to 
come  into  the  movement,  said  the  speaker,  and  they  will 
do  so.  In  conclusion  Mr.  Doherty  said  to  those  who  have 
faith  in  his  work  that  he  would  promise  that  they  would 
not  regret  it  if  they  joined  in  the  co-operative  movement. 

Constitutional  Amendments 

Four  vice-presidents  are  now  available  at  the  right  hand 
of  the  association's  chief  executive,  a  constitutional  amend- 
ment adding  two  of  these  important  officers  to  the  execu- 
tive staff  having  been  passed  at  the  final  session.  This 
insures  enough  executive  officers  to  preside  at  all  the  vari- 
ous section  meetings  of  the  annual  convention  and  pro- 
vides a  needed  relief  for  the  president  in  the  performance 
of  his  duties. 

An  important  constitutional  amendment  was  also  car- 
ried, dividing  the  association  into  seven  classes,  the  change 
from  the  old  order  being  made  to  permit  the  organization 
to  take  into  membership  individuals  or  companies  outside 
of  North  America  who  may  desire  to  keep  in  touch  with 
iation   affairs.     The  dues  are  $20  per  annum. 

An    amendment   was    also    passed    which    is   designed    to 


secure  to  the  Bulletin  second-class  postage  rates,  permitting 
either  an  increase  in  the  size  of  this  publication  or  reduced 
mailing  expenses. 

The  Exhibition  Committee 

In  selecting  members  for  the  exhibition  committee,  Mr. 
Charles  Blizard,  of  Philadelphia,  was  named  to  succeed 
himself.  Mr.  J.  W.  Perry,  of  New  York,  was  likewise  put 
in  nomination  as  his  own  successor,  and  Mr.  John  Mustard, 
of  Philadelphia,  was  named  to  succeed  Mr.  F.  N.  Jewett,  of 
St.  Louis.  In  his  annual  report  as  chairman  of  the  exhi- 
bition committee,  Mr.  J.  C.  McQuiston  referred  to  the  dif- 
ficulties encountered  by  the  exhibition  committee  in  the 
basement  of  the  Medinah  Temple.  At  Seattle  last  year 
there  were  forty  exhibits,  covering  8000  sq.  ft.,  while  at 
Chicago  there  were  sixty-two  exhibits,  covering  11,000  sq. 
ft.  During  the  year  Mr.  Walter  Neumuller  resigned  his 
position  as  secretary  and  treasurer  of  the  committee.  Mr. 
McQuiston  devoted  some  attention  to  the  representation  of 
the  electric  industries  at  San  Francisco  in  1915,  and  said 
that  he  hoped  some  plan  would  be  worked  out  whereby  the 
various  electrical  societies  may  determine  upon  dates  for 
holding  conventions  in  1915  which  will  make  it  necessary 
for  many  electrical  men  interested  in  more  than  one  of  the 
national  societies  to  make  only  one  trip. 

The  discussion  at  the  meeting  held  by  the  Class  D  mem- 
bers on  Thursday  related  principally  to  the  1915  exhibition. 
Messrs.  James  I.  Ayer,  of  Cambridge,  Mass.;  H.  I.  King, 
of  New  York;  H.  G.  McConnaughy,  of  New  York;  S.  E. 
Doane,  of  Cleveland;  C.  P.  Frey,  of  New  York;  George  F. 
Parker,  of  New  York;  John  F.  Gilchrist,  of  Chicago,  and 
others  spoke  on  this  subject.  Mr.  Ayer  offered  a  resolu- 
tion which  was  adopted,  presenting  the  sense  of  the  meet- 
ing that  there  should  be  a  separate  electrical  building  at  the 
Panama-Pacific  International  Exposition  in  San  Francisco 
in  1915.  In  relation  to  the  grouping  of  dates  for  the  elec- 
trical convention  at  San  Francisco  in  1915.  Mr.  Gilchrist 
was  appointed  a  committee  to  take  up  the  subject  with  other 
societies. 

Award  of  Doherty  Gold  Medal 

In  its  report  at  the  closing  session  on  Friday,  the  com- 
mittee on  award  of  the  Doherty  gold  medal,  of  which  Mr. 
W.  F.  Wells,  of  the  Edison  Electric  Illuminating  Company 
of  Brooklyn,  N.  Y.,  is  chairman,  stated  that  during  the 
year  seventeen  papers  were  submitted  by  six  company  sec 
tions,  whereas  the  number  presented  last  year  was  eighteen 
and  the  year  before  forty-six.  The  awards  were  as  fol- 
lows :  The  Doherty  gold  medal  to  Mr.  P.  F.  Bludworth, 
Jr.,  of  the  New  York  Company  Section,  for  his  paper  on 
"Adaptability  to  Service";  the  Harriet  Billings  silver  medal 
to  Mr.  Fred  Willoughby,  of  the  Denver  Company  Section, 
for  his  paper  on  "Contractual  Relationship  of  Company  and 
Customer,"  and  a  third  prize  of  $25  to  Mr.  A.  D.  Bailey,  of 
the  Commonwealth  Edison  Company  Section,  for  his  paper 
on  "Human  Engineering."  The  prizes  will  be  presented  to 
the  winners  at  the  meetings  of  the  respective  company 
sections. 

Executive  Officers  of  National  Body 

On  recommendation  of  the  nominating  committee,  con- 
sisting of  Messrs.  Samuel  Insull,  of  the  Commonwealth 
Edison  Company,  Chicago;  E.  H.  Davis,  of  the  Lycoming 
Edison  Company.  Williamsport,  Pa.;  T.  G.  O'Dea,  of  the 
Erie  County  Electric  Company,  Erie,  Pa.;  Paul  Doty,  of 
the  Edison  Electric  Light  &  Power  Company,  St.  Paul, 
Minn.,  and  Samuel  Scovil,  of  the  Cleveland  (Ohio)  Elec- 
tric Illuminating  Company,  the  following  officers  were 
elected  at  the  closing  session:  President,  Mr.  Joseph  B. 
McCall.  Philadelphia  Electric  Company ;  first  vice-president, 
Mr.  John  A.  Britton,  Pacific  Gas  &  Electric  Company,  San 
Francisco.  Cal. ;  second  vice-president,  Mr.  H.  Scott,  of  H. 
L.  Doherty  &  Company,  New  York;  third  vice-president, 
Mr.    F.   W.   Lloyd.   Commonwealth   Edison   Company.   Chi- 
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cago,  111.;   fou  nt,  .Mr.   E.  I  igusta 

Railway  &  Electrii  Augusta,  Ga.,  and  treasurer, 

-Mr.   W.   F.   Wells,   Edison    Electric    Illuminatiir. 
Brooklyn,  N.  Y.    The  pel  the  executivi 

is  as  follows:  Messrs.  W.  C.  L.  Eglin,  Philadelphia  Elec- 
tric  Company,   Philadelphia,    Pa.;    \V.    X.   Ryei    , 

Northern    Powei    I  luluth,    Minn.:    K.    S.    Orr, 

Duquesne  Lightini    Con  burgh,  Pa. :  II.  '  .  Abell, 

American  Light  &  Traction  I  !  tdison,  Wis.,  and 

V  (  '.  E  in  ti  in,  CJnii  ic  1  ighl  &  Pi  wer  I  Company, 
St.  Louis,  Mo. 

'I'm      I      1  1   i.ECT 

Mr.  Jos«  ph   Bent d  president 

of  the  National  Electric  I  ighl    S    ociatioi  been 

for  yeai     pn    ident  oi   thi  npany. 

He  was  burn  in  New  Yorl  '  it]  n  1870  and  shortlj  after- 
ward his  parents  moved  to  Philadelphia,  where  he  received 
his  education  in  the  publii    31  hool     ind 

began   his  bi ■    n 

Shapley.     I  lis  spare  momi  1 

h]   and  the  1  udimenl    of  Is 
ix  .  ntered  the  employ  of  tl 
1  ompan      owned  by   the    Elkin     Di  Ian  V 
Tn   a    few   l  -  Mr. 

Mi  1  .ill  helped  to  organize  tl" 
Power  '  lompany,  formed  in 
and  Martin  Mali  m 

I mpanj   wa     iftei      1 ': 

Manufacturing,    Light  i     I  which    Mr. 

Mel    ill  was  mad'  and  when  it 

pany  wa  1  ab  n  n  bed  by  the  Philadel  ■■any. 

in  [899,  he  bei  ami   e>  ecut  ivi    bead  of  the  new  1 

I  Ic  has  devoted  almi  1  1  Ins  entire  a  I 

iroperty,  declining   to  tal  e  part 

rgan     itioi  Bank 

oi  I  'hiladelphia,  of  which  h  ■  veral 

yeai     and  the  remarkabl 
1  ric    I  1'i'HMN       peaks    \  1  lume  ;   for  hi 
\l  1     Mc(  all'     iudgn 
ability  are  oi   a  l""1'  order,  and  h 

cratic  manner  insures  pleasant  relations  with  all  with  whom 
lie  comes  in  contact.     He  is  a  firm  believer  in  01 

rid  and  1  oun  elor  to  1  ns  an 

excellent  esprit  de  corps  bj   pi  1  ithin  rather 

than  In  addit ions  from  without  when 
Mel    ill  was  president  of  the  Asso  I  '  Humi- 

liating Comp 

American   [nstituti  inklin 

Institute  and  man)   of  the     •■  imini  nl  cl 

City,  namely,  the  I  ountry,  Racquet,   Merion   Cricket   and 

V  ociates  of  Philadelphia  He  i  ilso  via  pi  sident  of  the 
Union  League  Club. 

I  h  DR01  LECTRIC    AND    1 

\t    tlie     ession    ol    thi 
Section    on    Fridav    morninq 

d  :    Mr.  W.  W,   Freeman,    \  lab  im 
Birmingham,     Ma.,    chairman;    Mi     M     R     Bump     II     1 
Doherty  &  Comoany,  New    York    first  vice-chairman 
T.    B.    Footi     l  ommonwealth    1  'ow  ei    I  'omo;  1 

Mich        id       ce-i  1,    and    Mr     S,     \     Sewall, 

\\  E.  1.    V  headquarters,  New    York,  secretary.    Th 

eeiuix  e  committee  consist  50  \    r. 

T.eaeh    8    Comn  my,    New    ^ 

Westei  'i  Pi  I  tunt- 

ington,    Washington    Watei 

Wash. :   I     \    I  ighthipe,  Soul ' 

panj    I  ■    .  » '  d.    D.  B,  Rushmore  lectric 

Company,  Schenectady,  N    N  Web 

ster.    Bo    ton     M  ISS. :  '  i     White    S 

New  York:  R.  D.  Mi     lion 

Lockport  &  0  N  Y.  . 

Tl.  T.  Voite.-.  Sandersoi    i 
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Southwestern  Utilities  Convention 

Abstracts  of  several  of  the  papers  presented  at  the  con- 
vention of  the  Southwestern  Electrical  &  Gas  Association, 
held  in  Galveston,  Tex.,  on  Way  21,  22,  23  and  24,  were 
given  in  our  issue  dated  May  31.  Other  papers  and  dis- 
cussions are  outlined  below. 

Electric  Railways 

The  opening  session  was  devoted  largely  to  electric  rail- 
way matters.  A  paper  entitled  "A  New  Type  of  Concrete 
Track  Construction"  was  presented  by  Mr.  \V.  M.  Archi- 
bald, of  the  Houston  Electric  Company;  one  on  "The  Use 
of  Traffic  Charts  in  Rush  Service"  was  read  by  Mr.  P. 'L. 
King,  of  the  San  Antonio  Traction  Company;  Mr.  C.  O. 
Birney  read  his  paper  on  "Old  and  New  Ideas  in  Car 
Designs,"  and  Mr.  David  Daly,  of  the  Houston  Electric 
Company,  discussed  the  subject  of  "Street  Railway  Planning 
for  Growing  Cities." 

Circuit  Protection 

Beginning  with  the  Thursday  morning  session  of  the 
association,  all  papers  and  discussions  dealt  with  subjects  of 
especial  interest  to  electric-serv- 
ice companies.  The  first  paper 
to  be  read  was  that  by  Mr.  E.  E. 
Nelson,  electrical  engineer  of 
the  Northern  Texas  Traction 
Company,  on  the  erection  and 
protection  of  high-tension  lines, 
which  was  abstracted  last  week. 
In  reply  to  an  inquiry,  Mr.  H. 
Jalonick,  new-business  engineer 
of  the  Texas  Power  &  Light 
Company.  Dallas,  stated  that  men 
working  on  his  company's  60,000- 
volt  transmission  lines  were  first 
required  to  ground  the  dead  lines 
by  means  of  chains.  Replying  to 
another  question,  he  said  that  no 
special  effort  was  made  to  ground 
the  steel  towers  carrying  this  line. 
The  tower  legs  were  buried  6  ft. 
in  the  ground  and  set  on  con- 
crete footings.  The  structure  it- 
self is  a  good  conductor,  being 
galvanized   iron   cold-riveted. 

A  question  was  asked  as  to 
the  advisability  of  stepping  down 
the  voltage   in   high-tension   lines 

within  cities  and  increasing  the  size  of  the  copper  conduc- 
tors. Mr.  Nelson  replied  that  objection  to  high-voltage 
lines  in  city  streets  is  more  a  question  of  mind  than  one  of 
fact.  They  will  not  kill  a  person  any  more  quickly  than 
the  arc-lamp  circuits  and  probably  are  safer,  as  partial 
leaks  in  high-voltage  lines  will  clear  themselves. 

Mr.  W.  L.  Wood,  superintendent  of  the  Texarkana  Gas 
&  Electric  Company,  emphasized  the  importance  of  the 
points  brought  out  in  the  paper  concerning  switchboard 
wiring.  The  small  operators  should  pay  especial  attention 
to  this,  particularly  as  regards  the  separation  of  various 
lines  on  the  board.  Crowded  and  improperly  laid-out 
switchboards  have  been  the  direct  cause  of  the  destruction 
of  entire  plants.  He  said  the  faulty  design  is  often  due 
to  the  small  operator's  lack  of  competent  engineers.  In 
further  support  of  Mr.  Wood's  suggestion.  Dr.  A.  C.  Scott, 
of  the  Scott  Engineering  Company,  Dallas,  said  that  too 
much  stress  cannot  be  laid  on  proper  switchboard  design. 
Conditions  exist  in  many  small  plants  that  are  very  bad,  but 
since  no  accidents  have  occurred  no  alterations  have  been 
made.  As  additional  instruments  and  switchboard  ap- 
paratus are  required  with  the  growth  of  the  property,  they 
have  been  added  to  the  old  panels,  thus  complicating  the 
wiring   and   adding  hazards   to   the  board.     Many  boards 
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are  too  close  to  the  wall,  making  it  practically  impossible 
for  a  man  to  work  behind  them.  A  distance  of  5.5  ft.,  in 
his  opinion,  is  too  close.  It  would  be  better  to  build  an 
addition  to  the  station  than  crowd  the  board. 

Dr.  Scott  then  took  up  the  question  of  ground  wires  in 
high-tension  circuits.  He  said  that  these  wires  can  be 
placed  too  close  or  too  far  away  from  the  transmission  lines 
to  accomplish  the  desired  results.  Further,  he  said  it  is  a 
serious  problem  to  protect  against  lightning  discharges, 
which  are  notoriously  freakish.  The  exact  value  of  a 
ground  line  is  unknown  and  proper  insulation  is  most 
important.  He  said  he  would  like  to  see  something  more 
done  with  glass  insulators.  Glass  is  more  homogeneous 
than  porcelain,  which  depends  almost  wholly  on  the  glaze 
as  an  insulating  medium. 

Rate  Making 

"The  Proper  Basis  for  Rates  for  Electric,  Gas  and  Water 
Public  Utilities  in  Texas"  was  the  subject  of  a  paper  by 
Mr.  W.  J.  Norton,  as  abstracted  in  our  issue  last  week.  In 
reply  to  a  question  by  Mr.  W.  B.  Head,  assistant  general 
manager  of  the  Texas  Power  &  Light  Company,  as  to  the 
possibility  of  doing  away  with 
the  demand  rate,  the  author 
stated  that  he  felt  sure  that  the 
demand  rate  is  equitable,  but 
there  is  some  question  as  to  how 
far  refinements  should  go  in 
lighting.  He  said  further  that 
all  companies  should  eliminate 
special  rates.  All  rates  should  be 
fixed  and  published  to  obtain  the 
best  results. 

Oil-Engine  Operation 

In  the  discussion  of  the  paper 
by  Mr.  A.  L.  Chase  on  "Oil  En- 
gines for  Light  and  Power  Plants 
in  Small  Towns  and  Cities,"  ab- 
stracted last  week,  it  was  stated 
that  the  operating  cost  and  de- 
preciation per  kilowatt  with  oil 
engines  is  quite  low.  Mr.  Chase 
stated  that  unless  an  accident  oc- 
curs the  cost  of  maintaining  an 
oil  engine  is  considerably  less 
than  that  required  with  a  steam 
engine.  Dr.  Scott  stated  that  the 
period  of  obsolescence  is  about  the 
same  as  with  other  machines,  3  per  cent  being  applied.  As 
to  the  operators,  no  more  intelligence  is  required  to  run 
an  oil  engine  than  a  steam  engine.  It  is  merely  a  question 
of  proper  training. 

Officers 
At  the  general  session  Saturday  morning  the  business 
of  the  association  was  transacted.  It  included  reports  of 
various  standing  committees  and  of  the  secretary  and  treas- 
urer and  the  nomination  and  election  of  officers  for  the 
ensuing  year.  The  newly  elected  officers  for  1914  are  as 
follows :  President,  Mr.  G.  H.  Clifford ;  first  vice-president, 
Mr.  D.  G.  Fisher,  assistant  general  manager  Texas  Traction 
Company,  Dallas ;  second  vice-president,  Mr.  W.  L.  Wood, 
Jr.,  general  manager  Texarkana  Gas  &  Electric  Company ; 
third  vice-president,  Mr.  C.  W.  Kellogg,  general  manager 
Beaumont  &  El  Paso  Railway  Companies ;  treasurer,  Mr. 
J.  D.  Walker,  auditor  Dallas  Electric  Light  &  Power  Com- 
pany ;  secretary.  Mr.  H.  S.  Cooper,  Dallas. 

The  executive  committee  is  composed  of  the  following: 
Messrs.  C.  H.  Clifford.  Fort  Worth;  D.  G.  Fisher,  Dallas; 
W.  L.  Wood.  Texarkana;  C.  W.  Kellogg,  El  Paso;  F.  M. 
Lege,  Galveston;  H.  S.  Cooper.  Dallas;  David  Daly,  Hous- 
ton: F.  J.  Storm,  Amarillo:  F.  B.  Slater,  Dallas,  and  W.  B. 
Tuttle,  San  Antonio. 
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I  In-   newly-elected   presidenl   "i    tl  ■•■■>n  is  vice- 

president  and  general  manager  of  the  Northern  Texas 
Traction  Company,  Fort  Worth,  rex.,  and  general  man- 
ager of  the  Fort  Worth  Southern  i  ompany  and 
ol  the  Arlington  Light  &  Power  <  ompany,  which  is  en- 
gaged in  the  water,  light  ami  ice  business  at  Arlington, 
lex.  lie  was  horn  at  I  01 1  Worth  in  1881.  I  Ic  graduated 
from  the  public  schools  and  attended  Weatherfo 
After  leaving  school  he  worked  ei  for 
several  companies  until  [901,  when  hi  entered 'the  ervice  oi 
the  Northern  Texa  -  tary  to  Mr. 
I-  ME,  Haines,  who  was  general  manager  of  the  company, 
owned  by  the  Bisho  1  leveland, 
I  Ihio.  In  1903  Mr.  1  lifford  va  mai 
in  ei  mi  the  1  ompan  . .  vhich  positioi  held 
when  the  property  was  purcha  ter  and 
he  was  madi 

Friday    afternoon    was    taken    up    with 
cursion  to  Galveston    jetti      and    B 

fish    supper    was   .served    b)    thi 

bei     "i   the  association.     Friday  night   was  set   aside   lor 

the  Jovian  paradi 

and  a  class  ot   mud)    m  u    members  was  initiated  at  the 

Scottish   Rite  <  Cathedral.     I  red    Eohn  on    V\  1 

S   Manufacturing  Company,  St.  Loui  i.ister. 

and   the  speakers  of   tl  E.   Watts, 

reigning   Jupiter,    New    York;    W.    B,    Head,    I 'alias,   and 

Sam   V  I  Eobson,  1  hicago. 

1  uher  entertainment  features  included  surf  bathing,  free 
ticket    being  provided,  a  band  concert  and  parade  of  United 

States  troops  at    Fort    Crockett,  an   open   tit    rt    and 

It at  the  <  larten  V<  on  for 

the  ladies  at  the  Oleander  1  ountr)  1  lub, 
veston  harbor  and  an  auction  bridgi 


Merger  of  Louisville  Public    Utility   Properties 

By  far  the  most  important  happening  circles 

in     Louisville    during    the    pa    >  t    to    mention    the 

interest    felt    in    the   matter    by    the    general    public,    was   the 

handing  down  of  the  decision  of  the  Kentucky  Court  of 
\ppeals  to  the  effect  that  the  merger  ordinance  recently 
passed  by  the  Louisville  City  Council  permitting  thi 
solidation  under  one  ownership  of  the  various  electric  and 
gas  companies  doing  business  in  l  ouisville  was  legal  and 
valid  and  that  the  consolidation  could  proceed, 

This  decision  removes  th<   !  1  in  the  waj  of  the 

proposed  merger,  which  is  to  be  accomplished  by  the 
Byllesby  interests,  and  all  that  remains  now  is  to  perfect 
the   details,   which,   ol    COU1  Considerably    involved    ill 

view  .0  the  number  of  plants  to  be  taken  over  and  the  vari- 
ous rearrangements  which  will  he  necessary    in  order  to 

get  the  new  organization  into  working  order. 

As  heretofore  indicated,  the  principal  reason  for  the 
city's    willingness    to    concede    a    practical    monopoly    in    the 

light  and  power  field  in  I  ouisville  was  the  promise  of  the 
Byllesby  company  to  bring  natural  gas  from  West  Virginia 
to  the  citj  and  sell  it  to  consumers  at  low  cost,  and  the 
ordinance  was  passed  with  .1  provision  to  this  effect,  fixing 
rates  on  .1  sliding  scale  ami  providing  that  when  the  natural 
gas  became  exhausted  the  1  ouncil  should  tix  the  rat 

iii. mil  lactured  gas. 

Other  provisions  were  inserted  in  the  ordinance  for  the 
protection  of  consumers,  which,  under  the  Kentuckv  law. 
merely  provided   for  thi  the  highest 

bidder,  The  prevailing  low  rate  in  thi  citj  as  .1  result 
of  the  keen  competition  prevailing  between  the  Louisville 
Lighting  Company,  controlled  b)  the  Byllesby  interests, 
and  tin  Kentucky  Electric  1  on  pany,  which  is  to  he  taken 
over  hv   them,  could  not  last,  and  tin-  was  generallv    realized. 


The   prices   fixed    under   the   ordinance  providing    for   the 
sale  of  new   franchises  regulate  the  matter  in  a   1. 
tory  I  ity  and  fair  to  tl. 

it  is  planned  to  organize  an  eighteen-million 
poration  to  take  over  the  various  plants  which  will 

1   in   the  Louisvilli  .ectric  Company,  as  the 

Jidated  concern  ..ill  be  called.    So  far  the  only  officers 
announced  an  General  Gei  irge  1 1 

the   Louisville    Lighting   1  ompany,  I    Mr. 

Donald    Mi  the    Kentucky    Heating 

Compai  ;iid  general   manager. 

I 


Public  Service  •  ommission  News 

■ 

The  Pai  il 
Railroad  Commi  for  a  certificate  of  public  convenience 

and  n 
plants  on  the  extension     f  Bear  R 

instruction  ine  from  the 

development   to   Nicolaus,  in  the  Sacramento  Valley 
applicai  .-miction   would 

35,000  hp,  at 

A  supplemi 
Commission  on  May  14  providing  that  the  Northern 
forma   Low..;    1  ompan)      hould  make  retui  .trons 

of  all   moni 
ates. 

Public    Service    (  onitnission 

-  I  the  complaint  ol  rothers  against  the 

New    1  .my.     Frankel  Brothers  maintain  a 

privati    1  nit  and  h.i.  ict  with  the  New 

York   I  diso  to  provide  break-down  or  auxiliary 

.vhen   their   private   plant    is   either 

I  ion  or  unable  to  supply  all  thi 
this  contract    was  made   1'rankel    Br  apply 

energ)    from  their  prh 

.1  building  immediately  south  of  their  building.    The  Phipps 
Tenements  discontinued  the  Edison  service  in  order  to  take 

ervice  supplied  by  1'rankel  Brothers,  which  was 
vided  'tit   lower  than  the  schedule  of  the 

Edison   company.     The   F-dison  company  then  cancel 
contract    for    break-down    -ervice    with    Frank' 
The  latter  immediately  filed  a  complaint   with  the  commis- 

tsking  that  the  company  be  require  I  le  the 

service.      The  commision   found  that  the  Fdison  com; 
contract  with   Frankcl   Brothers  provided  that  the  installa- 
tion should  not  be  men  . 

of  the  company  ;  that  I,  and 

that   therefore  the  company  could  n 
tinue  the  service. 

The   Indiana   Public  S 
to  authorize  tin-  -.Tie  ol  th 
pain   1 1  '.he  Merchai 

pany  of  that  cit)   an  i  I 
to   increa-e   11  -   . 
and   to 

lion  ask,  d  foi 
pany  has  for  the 

can    Public  Mer- 

chants' company,  -    th  it  thi 
to   littll 

tion.     1  lie 

to  the    . 
the  lal  ti 
period  th< 
earning-  - 
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Current  News  iNotes 

Municipal  Ice  Making. — Serious  consideration  is  being 
given  to  the  proposal  that  New  York  City  enter  into  the 
manufacture  of  ice  not  only  for  the  municipal  departments 
but  also  for  distribution  at  cost  in  the  crowded  districts. 
Omitting  such  items  as  building  rental,  taxes,  overhead 
charges  and  salaries  of  officials,  it  is  estimated  that  ice  can 
be  produced  in  connection  with  the  generating  plant  at  the 
Hall  of  Records  for  $1  per  ton.  An  appropriation  of 
$40,000  has  been  approved  for  purchasing  refrigerating 
apparatus  for  the  experiment. 

*  *     * 

Wireless  Telegraphy  for  Pennsylvania  Railroad. — 
According  to  newspaper  reports,  the  Pennsylvania  Railroad 
Company  is  planning  to  supplement  its  present  system  of 
communication  with  a  system  of  wireless  telegraphy  for  use 
whenever  the  aerial  lines  are  out  of  commission.  Doubt- 
less the  basis  for  these  reports  is  a  proposition  made  by  the 
Marconi  Wireless  Telegraph  Company  to  install  without 
charge  wireless  apparatus  in  stations  erected  by  the  rail- 
road company  with  a  view  to  determining  the  possibilities 
of  wireless  telegraphy  in  railway  service.  It  is  expected 
that  an  appropriation  will  be  made  for  carrying  on  the 
initial  experimental  work. 

The  Lady  Manager  from  Arkansas. — Among  the  dele- 
gates to  the  Chicago  N.  E.  L.  A.  convention  was  Mrs.  La 
Salle  Stoops,  general  manager  of  the  Stuttgart  (Ark.) 
Water  &  Electric  Light  Company,  who  has  the  distinction 
of  being  one  of  the  few  women  operators  of  electric- 
lighting  plants  in  the  world.  Mrs.  Stoops  has  active  charge 
of  all  matters  of  operation,  purchases,  contracts,  etc.,  in 
connection  with  her  200-kw  station,  which  supplies  the  city 
of  Stuttgart  with  both  its  electricity  and  water.  At  the 
recent  Little  Rock  convention  of  the  Arkansas  Association 
of  Public  Utility  Operators,  before  which  she  read  a 
paper  on  her  experiences  as  a  manager,  Mrs.  Stoops  was 
elected  special  delegate  to  the  national  convention  with  all 
her  expenses  paid. 

*  *     * 

Copper  Plaque  to  Mr.  Walter  Neumiller. — At  tin- 
business  meeting,  June  5,  of  the  Class  D  members  of  the 
National  Electric  Light  Association  who  had  exhibits  at 
the  Chicago  convention  a  handsome  copper  plaque  was 
presented  to  Mr.  Walter  Neumiller,  of  the  New  York 
Edison  Company,  in  token  of  the  exhibitors'  appreciation 
of  his  important  services  in  past  exhibitions  as  secretary  of 
the  exhibit  committee.  Following  is  the  inscription  on  the 
gift  tablet:  "As  an  expression  of  our  sincere  and  lasting 
appreciation  of  the  unceasing  efforts  on  the  part  of  our 
secretary,  Walter  Neumiller,  which  have  given  the  annual 
exhibits  of  the  Class  D  members  a  new  and  broader  signi- 
ficance and  an  increased  value  to  the  membership  at  large, 
this  testimonial  is  presented  by  the  exhibition  committee 
of  the  National  Electric  Light  Association." 

*  *     * 
SOCIETY  MEETINGS 

Electrification  and  City  Planning. — Electrification 
of  railway  terminals  was  shown  to  conform  with  the 
"Chicago  Plan."  by  Mr.  Eugene  Taylor,  of  the  Chicago 
Plan  Commission,  in  a  lecture  delivered  at  the  Electric  Club 
of  that  city  on  May  29.  Mr.  F.  A.  Delano,  president  of  the 
Wabash  Railroad,  will  speak  on  city  planning  at  some 
future  meeting  of  the  club. 

*  *     * 

New  York  Electrical  Society. — A  meeting  of  the  New 
York  Electrical  Society  was  held  in  the  Academy  Room  of 
the  American  Museum  of  Natural  History  on  Ma)  30. 
Prof.  Harry  Fielding  Reid,  Johns  Hopkins  University,  lec- 


tured on  "The  Seismograph  and  Its  Revelations."  The  lec- 
ture was  illustrated  with  lantern  slides  and  practical  dem- 
onstration of  the  working  of  the  seismograph  belonging  to 
the  New  York  Academy  of  Sciences. 

*  *     * 

Meter  Committee  of  Ohio  Association. — At  Dayton, 
May  22,  the  meter  committee  of  the  Ohio  Electric  Light 
Association  held  its  final  meeting  before  the  Cedar  Point 
convention,  JVily  15  to  18.  where  it  will  present  a  compre- 
hensive report  on  meter  practice.  During  the  last  year  the 
meter  men's  section  of  the  association  has  been  holding 
informal  meetings  at  intervals  in  various  Ohio  cities.  All 
meter  men  within  a  radius  of  50  miles  are  invited  to  attend 
these  sessions  and  to  take  part  in  the  practical  discussions 
which   characterize  them. 

*  *     * 

Philadelphia  Company  Section.,  N.  E.  L  A. — The  fol- 
lowing men  have  been  elected  officers  of  the  Philadelphia 
Electric  Company  Section  of  the  National  Electric  Light 
Association  for  the  ensuing  year:  Mr-  Joseph  B.  Seaman, 
chairman;  Mr.  William  B.  Ahern,  vice-chairman;  Mr. 
Frank  A.  Birch,  secretary,  and  Messrs.  B.  Frank  Day,  H. 
R.  Liversidgc,  James  T.  Maxwell  and  Fred  Zoller,  executive 
committee.  Mr.  Louis  A.  Schulze  has  been  elected  chair- 
man and  Mr.  Joseph  G.  Johnson  secretary  of  the  meter 
department  branch  of  the  section;  Mr.  John  F.  Fork  is  the 
new  chairman  and  Mr.  Francis  Jones  the  new  secretary  of 
the  accounting  department  branch,  while  Mr.  George  G. 
Findley  is  the  newly  elected  chairman  and  Mr.  Edward  J. 
Walsh  has  become  the  secretary  of  the  commercial  depart- 
ment branch. 

Eastern  Xew  York  Section,  N.  E.  L.  A. — At  a  meeting 
of  the  Eastern  New  York  Section  of  the  N.  E.  L.  A.  held 
at  Poughkeepsie  on  May  28  the  subject  of  rural  installa- 
tions, switching  and  protection  was  discussed  by  Mr.  E.  I!. 
Merriam,  who  dealt  with  farming  and  dredging  equipments, 
harvesting  machines,  etc.  Prof.  E.  E.  F.  Creighton  spoke 
on  the  subject  of  protection,  showing  by  means  of  lantern 
slides  the  various  types  of  lightning  arresters,  arcing 
ground  suppressors  and  other  devices  particularly  suitable 
for  substations  for  rural  distribution.  The  two  papers  were 
discussed  by  Mr.  A.  T.  Throop,  of  the  Utica  Gas  &  Electric 
Company;  Mr.  Leon  Scherck,  of  the  Central  Hudson  Gas 
&  Electric  Company ;  Mr.  H.  W.  Peck,  of  the  Schenectady 
Illuminating  Company,  and  others.  At  a  meeting  of  the 
executive  committee  plans  for  a  midsummer  annual  meeting 
were  discussed,  and  arrangements  will  probably  be  made  for 
a  meeting  in   July  or  August. 


Spokane  A.  I.  E.  E. — At  the  regular  May  meeting  of  the 
Spokane  (Wash.)  Section  of  the  American  Institute  of 
Electrical  Engineers,  held  in  the  Hotel  Spokane,  officers 
for  the  ensuing  year  were  elected  as  follows:  Mr.  J.  B. 
Fisken,  chairman;  Mr.  J.  W.  Hungate,  vice-chairman;  Mr. 
H.  B.  Peirce,  secretary-treasurer;  Messrs.  S.  C.  Gates,  C.  F. 
Uhden,  L.  N.  Rice  and  V.  H.  Greisser,  executive  committee. 
A  paper  was  read  by  Mr.  Ray  Plank,  of  the  Home  Tele- 
phone Company,  on  "Small  Magnet  Winding,  Theory  and 
Practice,"  and  Prof.  H.  V.  Carpenter,  of  Washington  State 
College,  presented  a  paper  entitled  "An  Exact  Formula  for 
Determining  the  Regulation  of  Long  Transmission  Lines." 
The  last  paper  of  the  evening  was  by  Mr.  R.  F.  Robinson, 
of  the  Pacific  Telephone  Company,  on  "Transposition  of 
Telephone  Lines."  Each  paper  was  fully  discussed  by  a 
number  of  speakers,  it  being  the  aim  of  the  section  to  have 
relatively  short  papers  followed  by  ample  discussion.  Dur- 
ing the  summer  the  entertainment  committee  will  make 
arrangements  for  a  series  of  trips  to  points  of  interest  in 
the  city  and  to  plants  in  the  vicinity,  regular  meeting? 
being  discontinued. 
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N.  E.  L.  A.  Convention  Papers  and  Discussions 


Abstracts  of  addresses  made  and  reports  and  papers  read 
at  the  thirty-sixth  annual  convention,  held  in  Chicago 
from  June  2  to  6,  L913    Exhibit   bj  Class  I)  members 


ON  a  preced 
the   thirt)    ixth   convention   ol    thi 
trie    Light    A8S01 
to    6,    which    .-in-    lit'    general    infc 
of  view  of  their  news  value.     Below  and  on  the  folio 

pages  are  gi b  ind  committi 

porl     pn   1  in'  'I   dui  ing  u  r   with   an 

■ "ni  of  the  di 

absl  1  a<  ts  and   di  icussion      it   will   be   noted,  are  an 

1  [ing  1 0  itter,  without  1  ega  1 

their  presentation  in  thi 

1  ial ion  l"  fore  u hich  they  wei  1 

Progi  1 

In    his    report    a  neral 

ecn  tary    I .  <  .  Martin  paid 
unification  of  suppl  ind  to 

legi  Ial  ion  and  mi    ion  1  tilings  that  h 

recogniti 1    the   changing   conditions   in   energ)  suppl) 

undertakings.     Relations  between  the  central  station 
the  public,  and  bel  ompanies  and  1  Ik-i r  empli 

were  well  discussed.     Among  the  newer  fields  ol   activity 
to  which  attention  was  particularly  directed  were  the  elec- 
tric vehicle,   refrigeration  and  agricultun 
data  p  lated  to  thi 

in  w  hich  ''ii y  the  association 
ago 

I  he  1  epoi  t  of  the  publi     1  by  Mr. 

Arthur  Williams,  as  chairman,  and  b)   Messrs.  V  F,  B 
Everett    \\ .   Burdett,   M,   M.   Byllesby,   I  [i  herty, 

1  I1.11  les  1      Edgar,  W.  W.  Freen  rl.  1  tarries, 

Samuel    tn  nil,    foseph    I!.    Mc(  'all.     I  hi 
Samuel  Scovil,  Charles    \.  Stone  and   Frank   M.  Ta 
1  ifficii  i,  is  in  itsel  E  co  it  are  appi  n 

relating  to:    (1)    the  service  annuity    plan  of  the   Edison 
Elect  1  ic    l  lluminat  ing    Compa 
work  "i   the   Public   Si 

(3)  di  cision  oi  thi  achu- 

setts  in  the  case  ol   thi  npany 

\  ersus  tin    B I  of  Ga      rid  I 

and  ( .) )  the  decision  of  the  Railroad  Commission  of  Wis- 
consin in  n  in  1  in  to  1  1  in  Milwaul 

The   eoniin 
occupied  by  an  elect  rical  > 

at   fair  prices,  treating  its  employees  fairly  and  otherwise 
holdin  nl  with  the  public  interest,  a  should 

be  protected  against   "1  destructive  compel 

The  natural  and  pi  opei  !  the  industi 

is  a  unified  system  ol  enhanced  capacity,  which  as  a  result 

Any- 
thing which  seeks  to  disturb  this  condition  is  not  in  the 

mi.  lest    nl    the   public,   either    that    part    s.rve. I    by    thi 

porat  ion  or  that  holding 

\s  in  earliei  reports,  the  committ  jratifi- 

cation  that  tl  id  the 

industrii  have  been  leaders  in  welfare  work 

So  tie  as  the  committei  1  n  learn,  the  plan  for  minimum 
wage  has  been  carried  out  without  complications  or  labor 
disturbance  or  seriouslv  objectionable  increase  in  the  cost 
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state  of  public  unrest  here  and  abroad.  Much  good,  it 
says,  will  be  accomplished  in  continuing  the  policy  of  the 
past  of  approaching  these  problems  in  a  spirit  of  earnest 
interest,  fair  play,  good  will  and  sincere  regard  for  those 
associated  with  the  central-station  interests  in  the  conduct 
of  the  industry. 

Resuscitation  from  Electric  Shock 

The  report  of  the  commission  on  resuscitation  from 
electric  shock,  presented  by  Past-president  W.  C.  L.  Eglin, 
reviewed  exhaustively  the  work  of  the  commission,  with  a 
discussion  of  the  relative  merits  of  the  Silvester  and 
Schaefer  manual  methods  of  artificial  respiration.  An  im- 
portant feature  of  the  report  was  a  critical  analysis  of  the 
claims  made  for  the  pulmotor  as  an  efficient  mechanism 
for  reviving  unconscious  subjects  and  an  outline  of  the 
mechanical  method  of  artificial  respiration  by  pharyngeal 
insufflation  as  developed  by  Dr.  S.  J.  Meltzer,  head  of 
the  department  of  physiology  and  pharmacology  in  the 
Rockefeller  Institute  for  Medical  Research. 

The  commission  concedes  that  the  Schaefer  method  is 
superior  to  the  Silvester  through  its  greater  simplicity  and 
ease  of  performance,  absence  of  trouble  from  the  tongue 
falling  back  and  blocking  the  air  passages  and  reduced 
danger  of  injuring  the  liver  or  breaking  the  ribs  in  the 
application  of  pressure.  Observations  indicate  that,  so  far 
as  the  amount  of  ventilation  of  the  lungs  is  concerned, 
the  Schaefer  method,  reinforced  by  the  extension  of  the 
arms  forward,  is  decidedly  better  than  that  suggested  by 
Silvester.  This  advantage,  taken  in  conjunction  with  its 
greater  simplicity  and  safety,  caused  the  commission  to 
vote  unanimously  in  favor  of  the  prone-pressure  method  of 
artificial  respiration  as  an  effective  means  of  giving  imme- 
diate aid.  Reference  was  made  to  the  commission's  book- 
let on  resuscitation,  which  has  been  prepared  as  the  out- 
come of  the  work. 

Even  a  relatively  poor  method  of  artificial  respiration, 
if  begun  immediately,  may  maintain  life  and  permit  ulti- 
mate recovery  in  cases  in  which  an  ideal  method,  with  all 
the  resources  of  the  laboratory  and  hospital,  would  be  in- 
effective after  a  few  minutes.  In  order  to  test  the  action 
of  devices  now  being  advocated,  a  sub-committee,  with 
Dr.  Meltzer  as  chairman,  was  appointed.  The  apparatus 
examined  was  used  according  to  directions,  and  the  effects 
were  demonstrated  before  the  members  of  the  committee. 
At  least  four  machines  for  performing  artificial  respiration 
are  now  in  the  market — the  pulmotor,  the  Du  Brat  ap- 
paratus, the  "lungmotor"  and  the  "salvator."  The  last 
two  devices  were  not  examined.  The  apparatus  of  Du  Brat 
seems  never  to  have  become  a  successful  commercial  ar- 
ticle. The  committee  emphasizes  the  wide  publicity  which 
the  pulmotor  has  received  through  the  daily  press,  but 
points  out  at  length  that  the  pulmotor  has  lacked  scientific, 
surgical  and  medical  sponsors.  Efforts  to  obtain  scientific 
details  and  other  reliable  information  bearing  upon  specific 
cases  in  which  the  pulmotor  has  been  used  lead  to  the  con- 
clusion that  the  cases  available  to  the  committee  do  not 
furnish  convincing  proof  of  the  necessity  or  exceptional 
value  of  this  apparatus.  The  committee  agrees  that  the 
instrument  is  probably  capable  of  creditable  performances 
and  doubtless  has  in  some  instances  favored  the  restoration 
of  normal  breathing.  Its  present  vogue,  however,  is  not 
supported  by  a  critical  examination  of  the  principles  in- 
volved in  its  mechanism  or  of  its  effect  when  used  for  long 
periods.  No  well-considered  testimony  as  to  its  action  is  to 
be  found  in  medical  literature,  and  in  this  country  at  least 
its  loudest  sponsors  are  the  newspapers,  which  have  spread 
the  impression  that  the  pulmotor  is  a  perfect  resource  when 
inspiration  is  suspended.  In  view  of  the  facts  obtained  by 
study  of  the  Du  Brat  apparatus  and  the  pulmotor,  the  mem- 
bers of  the  sub-committee  agreed  upon  the  following  sug- 
gestions: In  cases  without  any  respiration  the  pulmotor 
should   be   used   onlv   when   guided   by  hand   and  then   not 


faster  than  twelve  to  fifteen  complete  respirations  per 
minute;  when  left  to  run  automatically  it  is  liable  to  be 
inefficient  and  dangerously  deceptive.  Because  of  suction 
on  the  lungs  neither  the  pulmotor  nor  the  Du  Brat  should  be 
used  for  more  than  five  or  six  minutes  at  a  time,  and  if 
nothing  better  is  available  should  be  alternated  with  the 
Schaefer  method  combined  with  oxygen  inhalation.  In 
cases  of  slow  and  stertorous  breathing,  however,  both  ma- 
chines can  probably  be  used  for  a  longer  time  with  benefit 
and  without  danger. 

The  remainder  of  the  report  describes  the  mechanical 
method  of  artificial  respiration  used  by  Dr.  Meltzer,  based 
on  pharyngeal  insufflation.  The  apparatus  which  Dr.  Melt- 
zer has  devised  has  the  following  commendable  features : 
(1)  Its  positive  action  is  determined  by  the  operator  and 
not  left  to  a  mechanism  which  may  fail  to  work;  (2)  it  is 
free  from  a  sucking  action  during  expiration,  as  the  latter 
results  from  the  natural  recoil  of  the  disturbed  parts;  (3) 
it  is  light;  (4)  it  is  relatively  inexpensive;  (5)  it  is  simple, 
and  (6)  it  embodies  in  a  form  which  can  be  used  by  lay- 
men a  method  of  artificial  respiration  which  has  been  em- 
ployed for  many  years  in  scores  of  laboratories  and  on 
thousands  of  animals  and  is  known  to  be  effective  and  free 
from  danger.  The  commission  recommends  this  apparatus 
as  a  satisfactory  means  of  continuing  artificial  respiration 
and  suggests  that  in  cases  of  suspended  breathing  the  mod- 
ified prone-pressure  method  be  supplemented  as  soon  as 
possible  by  the  use  of  the  apparatus. 


Generation  and  Transformation 


Prime  Movers 

The  committee  on  prime  movers,  through  Chairman  I. 
E.  Moultrop,  of  the  Edison  Electric  Illuminating  Company 
of  Boston,  submitted  a  100-page  report  covering  the  de- 
velopment of  water,  steam  and  gas  units  during  the  past 
year.  It  was  stated  that  there  has  been  no  striking  develop- 
ment in  any  of  the  various  forms  of  prime  movers  ap- 
plicable to  central-station  use.  However,  much  thought  has 
been  given  to  improving  the  efficiency  of  waterwheels  and 
steam  turbines,  and  an  earnest  effort  has  been  made  to 
develop  an  internally  fired  heavy-oil  engine.  Considerable 
attention  has  been  devoted  to  boilers  and  boiler  rooms  with 
a  view  toward  raising  their  efficiency. 

Of  the  water-power  units  the  vertical  turbines  seem  to 
be  most  in  favor  at  present  owing  in  large  measure  to  the 
improvements  made  in  thrust  bearings.  The  Kingsbury 
thrust  bearing  and  the  combined  oil-pressure  and  roller 
form  of  bearing  have  been  reported  to  give  excellent  results 
in  operation.  Optimistic  letters  from  the  General  Electric 
Company  and  the  Westinghouse  Machine  Company  pub- 
lished in  full  in  the  report  show  that  the  trend  of  rotative 
speed  in  steam  turbines  is  upward  and  that  the  several 
minor  changes  that  have  been  made  in  design  have  helped 
to  improve  the  efficiency.  Steam  turbines  for  driving  sta- 
tion auxiliaries  are  reported  to  be  bidding  fair  to  supersede 
all  other  competitive  apparatus.  Curves  submitted  in  the 
report  show  the  relative  steam  economy  of  this  type  of 
auxiliary  as  compared  with  the  high-pressure  reciprocating 
steam  engine.  In  connection  with  high-pressure  turbines 
the  committee  called  attention  to  the  statement  of  Dr.  S.  Z. 
Ferranti,  who  has  said  that  he  expects  soon  to  be  able  to 
produce  a  high-superheat  turbine  capable  of  operating  on 
less  than  6  lb.  of  steam  per  steam  brake-horse-power-hour. 

Reports  from  manufacturers  show  that  at  present  there 
seems  not  to  be  a  sufficiently  active  demand  in  this  county 
fi  r  the  high-efficiency,  self-contained  steam  units,  such  as 
the  Lentz,  Wolf  and  Locomobile  types,  to  warrant  their 
construction. 

Condensers  are  sometimes  built   following  the  design  of 
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;i   steam   boiler,    the   di    igner    ipparentl;     being   under   the 

impression  that  the  great,  t  th(    ber  of  times  the  steam 

in  it.s  passage  through  the  coi  11   into 

contact  with  the  tubes  the  greater  will  be  the  amount  of 
heat  extracted.     It  was  the  nmittee 

that  when  designers  realize  thai  1  chau  1  steam  has  not  the 
same  characteristics  as  Hue  ga  hould 

be  designed  to  get  the  steam  to  and  not   through  th< 
ing  surface,  conden  ei  tube    will  b<  1  from 

the  last  row  of  buckets  to  permit   th(     team  to   frei    itself 
from  the  last  row  of  blades  without  encountering  a  ■ 
back  pressure  at  that  point 

In  answer  to  a  circular  letti 
infoi  mation   ol    gem  ral  interi  ng  on 

the    follow  ing    subjects     n<  ■■  flow 

ni'  in  i  and  forced  dra ft,  feed  water 

heatinj  ,   deteriora .  troubli     with 

turbine  blade        1  hi  ined   from  the  answers 

to  the  Ki it  1  ■ full  in  the  n  port. 

The  question  of  adequate  opening   for  admitting  air  for 
draft    to    boiler    houses    led    to    calculatio 
startling   results.     It    was   stated    thai    if  umed 

boiler  room  containing   twenl  ir  foi 

the  draft   was  1  ompelled  to  1  7-ft. 

doorway  the  velocity  of  the  blast  would  reach  50  mill 
hour.    These  figures  were  pn 
adequate  di  a  ft  opening  both  in  «  intei    ind      in 

The    data    which    the    1  01 1 

he  operation,  accuracy  and  valu 

termining   flue  gas  c p  indicate  a   wide 

div<  1  gence   oi    opinion    1  :isme,   this 

apparatus.  It  is  the  opinion  of  the  committei  thi 
flow  meter  can  perform  essentially  all  of  thi 
claimed  for  the  CO,  meter. 

Because  of  the  high  calorific  value  of  petroleum  oil  and 
its  great  adaptability  to  boilei   work  il   is  almost  the  ideal 
fuel.     The  comparatively  recent  dis< 
Mexico  is  looked  upon  as  .in  important  Eai  Mr  in  the  produc- 
tion of  this  fuel.     It  is  of  interest  to  note  that  steam 

izer    burners    have    now    been  1    that    they    will 

opi  rate  or   1  rom  1  per  cent  to  of  the  ami  11 

steam  generated  by  the  boiler  which  tl  I  iting 

of  a  good  steam  atomizer  but  n< 

hp  and  it  is  possible  with  such  burners  to  operate  a  boiler 
.11  from  200  to  450  pei  cent  of  its  rating. 

A   recent  type  of  stol 

inclined  underfeed  and  ove I    tokei     and  shaking  ■ 

is  claimed  to  have  developed  from  200  per  cent  to  -,: 
..Hi  boiler  rating  with  an  efficiency  of  from  75  per  cent  to 
77  per  cent.     The  pow .t   i equii ed 
was  1.5  hp.  .ind  20  bp  was  used  for  driving  the  bl 

The   committee    in    pn 
"niyriawatt"    in    an    effoi '    to    gi  I    rid    ol    thi 
I p.  iw  1  1    suggested  that  ill.'  .  !    SUCll 

a  unit  be  put  int. >  the  bands  m"  the  national  engineering  so 

eielies. 

In  the  rep. .it  on  gas  powei  il  was  stated  that  the  market 
E01     ■!     and  oil   engines   bad  been   unusually  quiet    in   the 
past   twelve  months  and  this  was   attributed  to  the  great 
trend    toward    the    centralization    of    generating    stal 
Owing  to  the  relatively  large  investment  and  maintenance 
cost   even   the   smallei    units   have   suffered   a   loss   in   the 
prestige  ai  corded  them  b)   thi    industi  1     a   f<  - 
There  were  included  in  the  report  interesting  statisti, 
garding  the  general  ..il   supply  and  a   rev..  here 

and  abroad,     rhei  e  a  00  installations  ,.1 

medium  and  heavj  dutj  oil  engines,  aggregating  75,000  hp, 
in  operation  in  the  I  nited  States,  indicating  that  the  oil 
engine  has  assumed  '  definit  in  in  the  production  of 
ibis  country. 

Although  no  gas  turbine  ha  yet  been  developed,  en- 
gineers engaged  in  the  development  oi  the  internal-com- 
bustion  engine  have  long  realized  the  advantage  of  sub- 


stituting rotary  movement  for  reciprocating  motion.     S 
practical    difficulties    have    not    been    surmounted.      Much 
useful  knowledge,  however,  has  been  obtained  by  able  ex- 
periment! rs,   and   with   some  additional   experimental  data 
which  •   hand  the  difficu  I 

afresh. 

A    paper    by    Lieutenant    W.    W.    Smith,    U: 
Navy,   appended   to   thi  ription 

iring   and   a   more   particular 
description  riune, 

which    is   of    ibis    type.      An     i]  Allis- 

(  haln  i  .    Mr.    W,    M.    V. 

ription   of   the  company's  practice   in   the  construction 

by  Mr.  11.  B 
built-up  waterwheel  runner.  .  Buck, 

through  Mr.  1-.  1 1    Bla< 

wheel   runner  material   that   in   general  •    thai 

runners  of  bronze  and 
than  . 

d   that    theii 
show   little  choice  betwei  I   iron 

•ling  from  .  r  \\'. 

the   built-up   runner   and  com; 
of  different  runner  materials. 

A  letter  from  thi  ,ned  by    Mr. 

V.   G  stated   that    in    th 

medium    and    high    heads    bronze    runnel 

\  paper  M.  Allc  n 

Polytechnic  Institute,  published  in  A 
mittee's  report,  gave  data  and 
uatcrw  heels  after  installation. 

pendix   I>  contained  a  letter  from  the  Welln 
in  1  otnpany.  in  which  the  John 
escribed  and  illustrated.     Mr.  Arthur  D.   P 
11  k  &  Wilcox  Company,  prepared  an  inter, 
which    was   appended    to    the    1 
(  ombustion."     In  this  paper  I 
oils    were    '.;ivcn   and   thi 
compared.     <  HI  burners 
to  their  operation. 

Specifications  for  internal-combust 
printed  in    \ppendix  F,  the  dal  1 

from  the  wi  Allen  and  Dr.  Rudolph 

and    from    the   German    Tar    Productiot 
Ruhr.     lb. 

rl    by    Mr.   II.    I.   K     Fn 
engineer   for  the    \lb-  I  halmers  I  ompai 
this  repi  111  Append 

Mr.     \V. 
1  hicago,  .'.died  ait.  ntii m  to  tl 

steam   turbine    for  the  COmpan  iencing  the 

rapid  n   in  the  brief  it;- 

the    prime    mover 
three   months 

Mr.    I.   E.   Moil'" 
Hon   of   this   pap.  :tcr    from   tl 

Electric  I  ompany  whicl 
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Operation   of  Water-Power  Systems 

The  committee  on  operation  of  water-power  systems,  the 
chairman  of  which  was  Mr.  David  B.  Rushmore,  of  the 
General  Electric  Company,  presented  an  exhaustive  report 
on  its  investigations.  The  general  layout  of  systems  re- 
ceived considerable  attention  and  separate  sections  were 
devoted  to  each  class  of  apparatus  employed  in  the  opera- 
tion of  hydroelectric  systems.  The  committee  contended 
that  in  order  to  be  able  to  furnish  reliable  service  considera- 
tion should  be  given  to  the  cause  of  disturbances  and  the 
means  for  minimizing  their  effects,  and  its  report  contained 
recommendations  to   that   effect. 

The  planning  of  a  hydroelectric  system  begins  with  the 
consideration  of  the  proper  number  of  generators,  trans- 
formers and  outgoing  lines,  and  when  deciding  on  these  the 
methods  of  operation  of  the  system  as  a  whole  should  be 
kept  in  mind.  With  units  of  large  capacity  and  with  several 
power  stations  tied  into  the  same  system,  unusual  precau- 
tions must  be  taken  to  prevent  the  concentration  at  points 
of  trouble  of  too  great  amounts  of  energy,  and  thus  the  use 
of  artificial  and  inherent  power-limiting  reactors  becomes 
an  important  factor.  By  a  large  majority  high-voltage 
systems  are  really  distributing  rather  than  transmission 
systems,  so  that  one  of  the  principles  involved  is  to  localize 
the  disturbance  and  isolate  it  quickly. 

No  hydroelectric  development  should  be  provided  with 
an  equipment  of  apparatus  above  the  rating  at  minimum 
stream  flow  unless  there  is  an  auxiliary  steam  station. 
The  steam  station  may  serve  any  one  or  all  of  three  pur- 
poses— first,  that  of  an  auxiliary  station  to  be  used  at 
periods  of  low  water;  second,  that  of  a  reserve  in  case  ol 
interruptions,  and  third,  that  of  a  regulating  station  to  take 
care  of  the  variations  in  the  load  with  a  hydroelectric  plant 
run  at  constant  output. 

In  the  several  chapters  of  the  report  treating  of  different 
classes  of  apparatus  such  as  waterwheels,  generators,  ex- 
citers, transformers,  etc.,  reference  was  made  to  the  latest 
developments  within  each  particular  field  and  there  were 
recommendations  in  regard  to  different  types  to  be  used 
under    various   conditions. 

The  transmission  and  distribution  lines  had  very  careful 
consideration  by  the  committee,  this  part  of  a  system  being 
considered  the  weakest  link  in  an  installation.  It  is  not 
considered  wise  to  depend  entirely  upon  a  single  circuit  to 
transmit  the  output  from  an  important  station.  The  same 
weight  of  copper  divided  into  two  circuits  and  supported  by 
slightly  modified  towers  would  considerably  reduce  the 
chance  of  shut-down  with  only  a  moderate  additional  cost 
for  towers,  a  second  set  of  insulators  and  labor  for  erecting 
the  second  circuit.  The  overhead  ground  wire  is  con- 
sidered of  undoubted  value  for  lightning  protection,  and 
better  results  may  be  expected  from  two  circuits  than  with 
one.  These  wires  should  be  placed  as  far  above  the  trans- 
mission lines  as  practicable  and  with  a  minimum  shade 
angle  of  45  deg. 

For  high-voltage  transmission  lines  suspension  insulators 
are  now  used  exclusively,  the  practical  limit  of  the  pin-type 
insulator  being  approximately  60,000  volts.  For  trans- 
mission voltages  higher  than  are  used  at  present  the  design 
of  the  suspension  insulator  must  necessarily  be  modified  so 
that  the  potential  along  the  string  can  be  better  distributed. 
A  libera!  factor  of  safety  should  be  allowed  in  selecting 
line  insulators,  as  they  form  only  a  small  part  of  the  total 
cost  of  the  line  and  are  the  most  vital  factors  in  its  success. 
With  great  improvements  in  high-tension  insulators  the 
patrol  of  transmission  lines  has  been  very  much  reduced 
and  a  greater  importance  should  be  attached  to  the  ability 
to  locate  the  particular  points  of  the  line  in  trouble  and  to 
•  pair  man  there  at  the  earliest  possible  moment. 

Line  inspection  at  night  has  also  been  made  possible  by 
the  use  of  searchlamps.  Arrangements  are  often  made  with 
residences  near  the  lines  for  reporting  trouble.  It  seems 
to   be   the    general   belief   that   as   a    general    rule    rewards 


should  not  be  offered  for  such  services.  Such  services 
should,  however,  always  be  acknowledged  by  a  letter  of 
thanks  or  otherwise. 

Discussion 

Mr.  F.  B.  H.  Paine,  of  the  Niagara,  Lockport  &  Ontario 
Power  Company,  suggested  the  desirability  of  utilizing 
hydroelectric  plants  for  auxiliary  service  on  peak  loads, 
especially  where  the  water  supply  is  limited  and  the  cost 
of  development  is  not  far  from  $70  per  kilowatt. 

Electrical  Apparatus 

In  a  forty-eight-page  paper  the  committee  on  electrical 
apparatus,  of  which  Mr.  L.  L.  Elden,  of  the  Edison  Elec- 
tric Illuminating  Company  of  Boston  was  chairman,  re- 
ported upon  the  progress  made  and  the  tendency  of  develop- 
ments of  electrical  apparatus  for  use  in  central-station  serv- 
ice. It  was  stated  that  more  attention  than  ever  before  is 
being  given  to  details  that  will  insure  satisfactory  opera- 
tion. With  the  continuation  of  the  tendency  of  manufac- 
turers toward  units  of  greater  rating,  higher  relative  speeds 
are  being  adopted,  thereby  necessitating  the  use  of  im- 
proved types  of  insulating  materials  suitable  for  withstand- 
ing high  temperatures  and  severe  mechanical  strains.  As 
is  to  be  expected,  sizes  and  ratings  of  switching  units  and 
other  station  accessories  are  growing  apace  with  the  gen- 
erating units.  In  the  appendix  to  the  committee's  report  the 
various  electrical  apparatus  applicable  to  central-station 
work  were  treated.  A  general  summary  of  these  topics  is 
given  in  the  following  paragraphs. 

The  past  year  has  been  marked  by  progress  in  the  design 
of  turbo-generators  and  it  was  reported  that  several  com- 
panies have  placed  orders  for  25,000-kw  units.  Manufac- 
turers now  indicate  their  ability  to  build  large  high-poten- 
tial generators  without  employing  auto-transformers. 

Reactors  are  used  for  protection  against  high-frequency 
disturbances,  for  voltage  regulation  and  synchronizing 
machines,  and  to  limit  current  rushes  into  a  short-circuit. 
With  the  latter  class  practice  is  still  somewhat  in  the  evolu- 
tionarv  stage  with  respect  to  standards,  but  their  use  with 
such  apparatus  as  generators  and  transformers,  for  inser- 
tion on  busbars  of  substations  and  in  feeders  is  becoming 
more  widespread. 

With  regard  to  the  higher  speeds  of  rotative  apparatus 
instances  were  cited  in  which  5000-kw  units  operate  at  3600 
r.p.m.,  19,000-kw  units  at  1875  r.p.m.  and  20,000-kw  units  at 
1500  r.p.m.,  and  it  is  apparent  that  the  final  limit  has  not 
yet  been  reached.  The  adoption  of  commutating  poles  has 
assisted  materially  in  making  it  possible  to  develop  high- 
speed apparatus,  and  25-cycle  machines  of  recent  design  are 
now  operated  at  approximately  twice  the  number  of  revolu- 
tions of  the  old  non-commutating-pole  designs,  although 
peripheral  speeds  have  not  increased  in  the  same  propor- 
tion. 

There  seems  to  be  a  tendency  at  present  to  equip  genera- 
tors with  directly  coupled  exciters.  Chief  among  the  ad- 
vantages of  this  idea  are:  simplicity,  economy  and  elimi- 
nation of  wiring  and  switching  connection. 

In  spite  of  the  fact  that  the  rotary  converters  of  recent 
date  show  greater  speeds  and  increased  outputs  due  to 
inauguration  of  commutating  poles,  the  committee  believed 
that  proposals  to  change  over  existing  rotary  converters 
should  generally  be  discouraged.  Only  in  special  cases 
should  the  change  be  considered  and  then  with  due  regard 
to  cost  and  complications  to  be  overcome.  In  summing  up 
the  situation  the  committee  recommended  the  use  of  60- 
cycle  machines  for  railway  service. 

A  table  of  comparisons,  which  shows  at  a  glance  the 
relative  merits  of  the  motor  converter,  a  device  for  the 
conversion  of  alternating  current  to  direct  current,  rotary 
converters  and  their  transformers,  and  motor-generators, 
indicates  that  the  motor  converter  may  in  the  future  be  an 
active  competitor  in  the  converter  field. 
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The  use  of  synchronous  converters  for  securing  better 
regulation  on  transmission  lines  and  for  correcting  the 
power-factor  on  distribution  systems  was  commented  upon, 
and  although  in  the  former  case  installations  have  met  with 
much  success,  it  was  the  opinion  of  the  committee  that  other 
methods  should  be  employed  for  power-factor  correction. 

Recommendations  have  been  made  by  the  committee  to 
the  A.  I,  E,  E.  committee  on  standards  with  regard  to  the 
quality  of  insulation.  Upon  the  completion  of  the  A.  I. 
E.  E.  committee's  exhaustive  study  of  this  subject  it  is 
expected  that  some  definite  recommendation  will  be  made 
which  will  serve  as  a  guide  to  both  manufacturers  and 
operators. 

Improvements  in  the  construction  of  rheostats  were  dis 
cussed  by  the  committee  with  special  reference  to  operating 
troubles  incurring  with  this  type  oi  apparatus  among  the 
companies  during  the  past  year. 

The  data  concerning  the  application  and  operation  of 
types  of  brushes  on  commutating  apparatus  which  were 
presented  were  said  to  be  authoritative  and  accurate.  The 
hard-carbon  brush,  treated  hard-carbon  brush,  graphite 
brush  and  copper  graphite  brush  were  mentioned  in  connec- 
tion with  the  class  of  operation  to  which  th< 
suited. 

Investigation  of  the  merit  of  outdoor  transformer  instal- 
lations reveals  certain  advantages  and  disadvantages  com- 
pared with  the  indoor  station.     The  advantages  of  the  out- 
door station  are  lower  first  cost,  extension  made  at  less  cost, 
reduction  of  fire  risk  and  more  efficient  cooling  of  ail 
transformers.    The  disadvantages  are  troubli    from 
ture,  interference   from  outside  parties  and  difficulty  in  re- 
pairing and  handling  apparatus  in  bad  weather.      The  com- 
mittee recommended  careful  consideration  of  the  means  of 
supplying   economical   service   under    favorable  condu 
Oil  switches,  feeder  regulators,  electrolytic  lightning  arrest- 
ers and  other  auxiliary  apparatus  commented   upon 
improvements  in  details  which  add  to  the  efficiency  and  re 
liability  of  the  plant  in  general. 

Disi  ■ 
Mr.  R.  F.  Schuchardt,  Chicago,  said  that  the  30,000-kw 

generator  for  the  Commonwealth  Edison  I  ompanj  will 
operate  at  1500  r.p.m..  deliverin]  il  9000  volts  with- 

out   auto-transformers.      About    half    the    reactance    will    he 

in  the  machine  itself  and  half  in  external  coils,  an  ar- 
rangemenl    which    tends   to   increase   the   efficiencj    about 

tWO-thirds   of    1    per   cent.      In    the    near    future   the    limit    of 

generating  capacity  pei  ection  A  the  Chicago  central- 
station  system  will  probably  b  im  60,0OO  kw  to 
100,000  kw.  Regarding  noisi  in  substations,  Mr 
Schuchardt  cited  the  replacement  of  a  frequencj  changei 
with  transformers  as  an  effective  measure,  He  also  men- 
tioned the  tendency  to  supplj  an  exciter  on  th<  generator 
shaft  in  large  units  for  central  station  set 

Mr.  Philip  Torchio,  New    York,  favored  th<    u 
tenia!  reactance  coils  in  connection  with  large  turbo  units. 
The   bus   tie    reactances    mentioned    in   the   report    should 
have  the  full  carryin  ■  ■■   of  the  switch  between 

sections.     Reactances   between   parallel   operating   stations 

are  as   important   as  between   bus  sect 

Messrs.  I.  E,  Moultrop,  Bo  ton  M  iss.;  I  \.  Lof, 
Schenectady.  X.  Y  .  !  P  Dillon,  Pittsburgh,  Pa.;  J.  P. 
Kr. mis.  Schenectady,  N.  Y.;  \.  D.  Fishel,  Pittsburgh, 
Pa.,  and  J.  Durfee,  Rochester,  X.  Y.,  also  spoke  briefly. 
I  lie  excitei  in  in ents  at  the  Keokuk  plant  were  de- 
scribed and  the  advantagi  ind  drawbacks  of  the  mo 
generator  were  outlined,  ["hi  opinion  was  advanced  that 
the  design  of  a  pi  u  eless  machine  for  substation 

service  is  possible  if  the  purchaser  is  willing  to  meet  the 
expense. 

Swi  ivn  BO  VRD    I  ' 

In   an   interesting   paper   entitled   "Switchboard    Instru- 
ments," l>\  Mr.  Paul  MacGahan,  of  the  Westinghi  use  Me- 


tric &  Manufacturing  Company,  alternating-current  and 
direct-current  indicating  switchboard  instruments  and  new 
forms  of  alternating-current  protective  relays  were  de- 
scribed. It  was  stated  that  errors  in  switchboard  instru- 
ment, may  be  divided  into  three  classes,  namely  electrical, 
mechanical  and  observational.  Because  the  mechanical  de- 
fects atfect  the  life  of  the  instruments  and  increase  with 
time  they  are,  general!  -.-  importance  than 

'he  electrical  errors  in  the  instrument  of  or  cen- 

tral-station work  high  initial  accui  I  nec- 

essary.    A  study  of   leading   American   meters  shows  that 
perating  pui  tory  with   regard 

-.   but 

•  1  rors  result:  tdual 

magnetism   and   thi  rm   of   rectified  direct   current 

0  large  to  be  le  glected. 

The  mechanical  sources  of  error  arc  excessive  weight  of 
moving  element,  insufficient  ruggedness  of  moving  element, 
insufficient  controlling   fi  isUfficient  insulation.    A 

table  cited  by  the  author  givi  iit  and  torque  o: 

meters   of   three   American    instrun  A    bright 

future  is  predicted   for  the  7.5-in.  round-type  switchboard 
which    the    induction    principle   ha  sible, 

11     scale   in    this   instrument    is   even    larger   and   more 
legible  than  that  of  the  formi  jested 

that  in  order  to  obviate  the  trouble  occurring  with  direct- 
current  instruments  due  to  stray  magnetic  fields  in  the 
vicinity  of  busbars  the  instrument  of  this  type  should  be 
mounted  so  that  the  direction  of  the  busbar  field  is  at  right 

manent  magnet,  as  a  demagni 
passing  through  permanent  a 
direction  of  the  permanent  magnetic   flux   has   little 

upon  the  magnet    This  method  has  been  found  much 
more   successful  than   that   of  employing   iron 
instruments,  especially  where  short-circuits  pro' 
sivc  current  111  the  busbar. 

In   the  new   alternating-current   protective   re! 
verse-time-clement     character  the 

action  of  a  permanent  magnet   Upon  a  disk.     1 
arc  made  in  the  following  types:     (  1  1  cun  -load, 

<time-elcment,    operating    instantaneously    at    I 
Overloads:    (2)    current    or   overload,    invei  ncnt. 

operating  non-instantaneously  at  lua  Is,  the  mini- 

mum time-element  for 
overload  and  revel  -time-element.  tri| 

ivy  loads  in  the  normal  direction  or  light  1 
reverse  direction,  provided  t!  -actor 

docs  not  fall  to  a  low  value;  :ive- 

type    relays.  1   se- 

lective wattmeter  el<  mi  nl  in  tl 

to  keep  the  trip  circuit  open  when*  n  the 

normal  direction. 

It    1 
substation   terminals  of  transmission   lit-.'  - 

1  so   that   tripping   can   never   take    | 

They  are 
at    the   iii. 

line- 
Tin-  d 
induct  i":    ■ 

Mr.    C     P. 

able    r.  ' 
cuits. 

denim- 
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Use  of  Telephones  by  Central  Stations 

Mr.  Angus  S.  Hibbard,  of  the  American  Telephone  & 
Telegraph  Company,  New  York,  in  a  paper  entitled  "Tele- 
phonic Communication  the  Means  of  Control  of  Central 
Stations,"  shows  what  wide  uses  are  made  of  the  telephone 
in  the  central-station  business,  especially  by  the  larger  com- 
panies. With  centralized  generating  stations,  it  is  neces- 
sary that  one  man,  the  system  operator,  control  the  dis- 
tribution of  the  energy  generated.  The  extent  to  which 
the  telephone  is  employed  by  the  system  operator  of  the 
New  York  Edison  Company  in  transmitting  orders  about 
the  stations  and  between  the  stations  and  substations  was 
described  in  detail,  as  were  also  the  systems  in  use  by  the 
Commonwealth  Edison  Company,  the  Boston  Edison  Com- 
pany, etc.  Attention  was  directed  to  the  diversified  uses 
made  of  the  telephone  outside  of  the  purely  operating  end 
of  the  business,  such  as  between  branch  offices  and  be- 
tween the  general  and  branch  offices  and  the  public.  The 
New  York  Edison  Company  has  24  branch  exchanges,  750 
telephone  extensions,  161  trunk  lines,  66  tie  lines,  446 
miles  of  telephone  circuits,  25  direct  exchange  lines  and  a 
traffic  running  to  about  20,000  calls  a  day.  Traffic  reports 
show  that  about  17,000  messages  are  handled  daily  by  the 
Commonwealth  Edison  Company. 

Discussion 

Vice-chairman  W.  L.  Abbott,  of  Chicago,  in  discussing 
the  paper  emphasized  the  interdependence  of  central  sta- 
tions and  local  telephone  companies  and  advocated  the 
avoidance  of  apparatus  not  connected  with  exchange  sys- 
tems. Mr.  A.  S.  Loizeaux,  of  Baltimore,  emphasized  the 
convenience  of  multiple  conversations  in  connection  with 
load  dispatching. 

Design  of  Distributing  Transformers 

The  importance  of  a  proper  selection  of  insulating  mate- 
rials and  of  scientific  methods  of  applying  them  was  em- 
phasized in  a  paper  by  Mr.  E.  G.  Reed,  of  the  Westing- 
house  Electric  &  Manufacturing  Company,  on  the  design 
of  2200-volt  distributing  transformers.  The  insulation 
problem  was  stated  to  be  divided  naturally  into  three  parts 
— that  is,  between  the  turns  and  layers  of  the  winding,  be- 
tween the  high-tension  and  the  low-tension  windings,  and 
between  the  windings  and  the  metallic  parts  of  the  trans- 
former. It  was  stated  that  the  requirements  in  the  first 
case  are  mainly  that  the  material  shall  be  able  to  withstand 
the  mechanical  stresses  of  bending  and  the  effects  of  high 
temperatures,  since  usually  the  potential  difference  between 
adjacent  turns  or  layers  is  comparatively  small.  For  ef- 
fectively insulating  the  high-tension  from  the  low-tension 
windings  the  author  mentioned  as  the  latest  development  a 
formed  sheathing  of  paper  and  mica  which  has  very  great 
dielectric  strength.  This  same  material  was  explained  to 
play  a  very  important  part  in  effectively  insulating  the  wind- 
ings from  the  metallic  parts  of  the  circuit.  In  closing,  the 
author  made  a  short  reference  to  the  allied  problem  of 
maintaining  an  oil  circulation  and  spoke  of  the  reduction  of 
losses  through  recent  improvements  in  transformer  design. 

Discussion 

Mr.  A.  D.  Fishel,  of  Pittsburgh,  spoke  briefly,  paying 
particular  attention  to  the  influence  of  the  life  of  materials 
on  transformer  design,  the  efforts  to  secure  durability  being 
regarded  as  of  extreme  importance  by  the  manufacturing 
companies. 

Transformers  for  Energy  Transmission 

The  essential  feature  of  a  paper  by  Mr.  H.  H.  Rudd,  of 
the  Westinghouse  Electric  &  Manufacturing  Company,  was 
the  strong  appeal  made  for  more  uniform  standards  of 
transformer  design.  It  was  urged  that  in  the  future,  as  the 
small  generating  plant  gives  way  to  the  substation  of  the 
large  central  generating  plant,  the  question  of  transformer 


design  will  become  of  increasing  importance.  Owing  to  the 
diversity  of  voltage  requirements  on  different  classes  of 
load,  and  also  to  the  great  difference  in  the  lengths  of  dis- 
tributing lines,  transformer  design  is  handicapped  by  the 
demand  for  multiple  high-tension  and  low-tension  windings, 
capable  of  various  series-parallel  arrangements,  and  for  a 
large  number  of  taps.  The  natural  flexibility  of  the  trans- 
former was  explained  to  have  adapted  it  readily  to  these 
special  design  requirements,  but  at  the  same  time  the  lack 
of  more  standard  requirements  has  increased  the  cost  of 
manufacture.  It  was  suggested  that  some  middle  ground 
be  fixed  between  the  manufacturers'  desire  for  a  few  rigidly 
simple  and  comparatively  inflexible  designs  which  can  be 
made  and  sold  cheaply  and  the  users'  demand  for  a  large 
variety  of  designs  so  special  that  their  cost  would  be  pro- 
portionately very  high.  Standardization  of  transformer  de- 
sign at  some  point  between  these  two  extremes  would,  ac- 
cording to  the  author,  prove  of  mutual  advantage,  in  that 
cost  would  be  reduced  and  performance  improved. 


Transmission  and  Distribution 


Direct-Current  Transmission 
In  addition  to  giving  outlines  of  numerous  hydroelectric 
equipments  installed  recently  both  in  this  country  and 
abroad,  the  report  of  the  committee  on  progress  submitted 
by  Mr.  T.  C.  Martin  contained  a  general  survey  of  the 
conservation  movement  and  a  discussion  of  certain  state 
ownership  plans,  including  the  New  York  State  hydroelec- 
tric development  bill  just  vetoed  by  Governor  Sulzer. 
Special  attention  was  called  to  the  recommendation  of 
official  Swedish  engineers  to  use  the  direct-current  rather 
than  the  three-phase  system  for  a  200-mile  line  from  Troll- 
hattan  Falls,  Sweden,  to  Copenhagen,  Denmark. 

Discussion 

Commenting  upon  the  recent  hydroelectric  situation  in 
Xew  York  State,  Mr.  Martin  affirmed  his  belief  in  the 
wisdom  of  the  public  policy  committee's  work  in  endeavor- 
ing to  prevent  the  passage  of  injurious  hydroelectric  legis- 
lation committing  the  State  to  large  developments  certain 
to  be  ruinous  to  private  initiative  and  to  existing  plants. 
Mr.  D.  B.  Rushmore,  Schenectady,  N.  Y.,  voiced  the  need 
of  a  better  understanding  of  the  purposes  of  the  associa- 
tion on  the  part  of  the  public. 

At  the  suggestion  of  Secretary  Martin,  Dr.  C.  P.  Stein- 
metz,  Schenectady,  N.  Y.,  then  discussed  the  economic- 
aspects  of  direct-current,  high-voltage  transmission,  com- 
pared with  three-phase,  high  tension  practice.  Dr.  Stein- 
metz  said  that  he  had  had  no  opportunity  to  go  over  the 
details  of  the  Trollhattan  Falls  (Sweden)  proposed  high- 
voltage  direct-current  transmission,  but  that  the  investi- 
gation of  many  transmission  projects  elsewhere  had  never 
disclosed  to  him  a  single  instance  where  direct  current 
was  the  proper  solution  of  the  problem.  The  choice  is- 
largely  an  economic  question.  Where  it  is  necessary  to- 
cross  the  ocean  bed  in  a  very  long  and  high-pressure 
transmission  it  may  in  some  cases  be  desirable  to  use 
direct  current.  One  will  get  inductive  line  disturbances 
from  lightning  regardless  of  the  character  of  current  used. 
Direct-current  generators  are  less  economical  and  flexible. 
He  pointed  out  in  conclusion  that  the  use  of  constant 
alternating  current  is  a  possibility  of  the  future,  but  that 
experience  favors  three-phase,  high-tension  transmissions. 
Mr.  E.  A.  Lof,  Schenectady.  N.  Y.,  brought  out  the- 
point  that  high-voltage,  direct-current  transmission  is  less- 
desirable  from  the  operating  standpoint.  Its  selection  for 
the  Trollhattan-Copenhagen  scheme  was  largely  due  to« 
the  inability  of  manufacturers  to  offer  submarine  cables- 
one  and  a  half  years  ago  good  for  over  90,000-volt  service- 
Messrs.  Arthur  Wright,  London,  England,  and  F.  B.  H_ 
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Paine,  Buffalo,  N.  Y.,  closed  the  discussion,  the  former 
bringing  out  the  absurdity  of  considering  machines  as 
small  as  1500-kw  rating  for  large  transmission  work.  This 
is  about  the  limit  of  successful  commutation,  and  it  is  a 
fatal  objection  to  high-ti  ct-current  transmission. 

Overhead-Line  Construction  ' 

The  committee  on  overhead-line  construction,  of  which 
Mr.  Farley  Osgood,  of  the  Public  Service  Electric  1 
pany,  Newark,  N.  J.,  was  chairman,  submitted  a  repi 
ering  iis  work  since  the  la  1  conv<  ntion.    Final  action 
recommendation    for   changes    in   the    report   resulted    in    a 
number  of  changes  which  simplified  the  wording  ol 
report  in  several   in 

pretation.     The  coi recommended  that  the 

specifications  In-  accepted  ii'  thi    form  in  which 

nted.     On  account  of  the  many  question:    pertaining 

struction  requii  emi  do  not 

actually  cross  hut   ari    in  1  I 

Hi'   co ■  reci tend  d 

he  supplemented  with    furthei  armi;  this 

special 

\\  itli  a  view   ir,  broad  n 

line  committee,  il  was     u title  of  the  com- 

mittee  he  changed  to  the  national  joint  committee  on  over- 
head line  construction.    It  is  thought  that  this  will  h; 
tendency  to  relieve  any  one  society  of  sponsorship  for  the 
committee  and  will  make  its  organization  stronger  and  its 
personnel   more  general.     It   was  stated  that  owing  1 
lack  ol'  time  no  definite   plan   had  as  yet   bi  :.  bul 

authority  was  asked  to  form  such  a  commit 

Letters  appended   to  thi    reporl    indicate  that   the   specifi- 

cations  as  presented  b)  the  c mitti  1   have  the  approval  oi 

tie-  larger  telephone  and  telegraph  companies 

Messrs.   F.   I'.-   II.   Paine,   Buffalo 

in  il.nid,  (  ire. ;    I).    \V.    Ropei  euson. 

New  York  ;  R,  1).  Coombs,  Philadi  Ipl 

Newark,  N.  J.;  R.  J.  McClelland.  Nev.  York,  and  E.  II. 
Davis,  Williamsport,    I 'a.,  com  1   the   report,   the 

cr.nsensus  '>t    opinion    being    that   the   pr<  ■ ifica- 

tions  should  mil   he  taken  as  arbitrary.      Mr.   Jli" 

upon  the  efforts  now  bedi  in  the  State  of  Wash- 

ington i"  si. mil. 11  di  e  and    afeguard  overhead  high-voltage 
line  construction,  through  co-operation  with  the  engineers 
of  the    Public   Service   Commission.     Closing,   in   thi 
seuce  of  Chairman   Farley  Osgood,   Mr.   Paine  urged  the 

vital    importanci      □  rding    telephone    lines    in    ter- 

ritory occupied  In   dangerous  distributing  circuits. 

Transmission-Line  Construction 

A  paper  by  Mr.   K.   I  I 
pany,   New   York,  gave  an  outline  ol    the  author's  views 
relating  to  lines  di  signed    For  opi  ilts  or 

more  and  discussed  the  structural  features  of  tower  and 
pole  lines.    In  regard  in  cli  arances  it  is  the  author's  opinion 

that    at   present    main    "t'   the   lines    bi 

poles  that  are  too  high,  Ft  is  far  better,  he  thinks,  to  trim 
a  few  scraggly  trees  and  lower  the  telephone  and  lov 
sion  wires  than  to  try  to  acquire  the  proper  clearance  with 
60-ft.  or  ~o  ft.  poh's  Co  peration  between  existing  com- 
panies with  a  view  to  securing  joint  ownership  of  pole  line 
should  surely  he  encour 

Although  it  is  admitted  thai  the  loading  on 
times  exceeds  that  assumed  in  the  specific  itions  "i  the  joint 
committee,  yet  these  specifications  foi  loading  are  thought 
to  be  sufficiently  rigid.  Just  as  bridges  and  buildings  are 
not  designed  to  withstand  tornadoes,  <o  the  transmission 
lines  do  nol  need  in  he  absolutely  immune  from  failure.  It' 
the  factor  of  safety  will  eliminate  near!)  .ill  the  failure  due 
to  ordinary  manipulation  and  provid  vari- 

ation in  the  assumed  load  and  tor  such  deterioration  as  may 


he  assumed  in  the  material,  it  has  served  its  purpose.  Any 
decrease  in  such  a  factor  would  be  dangerous  but  an  in- 
crease would  he  extravagant. 

Owing  to  the  varying  conditions  of  different  soils  the 
depth  to  which  foundations  for  towers  must  be  placed  can- 
not he  determined  accurately  and  readily  by  a  mathematical 

soil  conditions  for  a  long  transmission  line,  it  is  neci 
either  to  have  two  standards  or  to  design  a  single  founda- 
tion which  will  pro  rdinary  variations  in  the 
soil.  Although  found.it  .ase  struct ui 
comparatively  high,  the  insurance  value  of  a  good  founda- 
tion makes  it  well  worth  its  cost.  Results  obtained  from 
undations   are   sometimes   deceptive 

horizontal  movement  at  the  ground  line  may  induce 
stress.  the  designer.      The  relative  merits 

of  galvanizing  and  painting  can  be  discussed  only  as  a  local 
issue,  since  the  weather  and  atmospheric  conditions  deter- 
mine largely  which  should  he  used.  The  practice  of  in- 
stalling a  ground   wire   or   sky    wire   in   a  shoddy    fashion 

condemned.   The 

1  a  small  U-bolt  or  hook  bolt  which  bites  into  the 
ground  wire  and  causes  failure  should  be  especially  dis- 
couraged as  the  failure  of  the  ground  wire  is  certain  to 
cause  failure  of  the  circuit  beneath  it. 

Between   the  limits  of  5000  volts  and  20,000  volts 
believed   that    wooden   cross-arms   will   find   favor,   bul 
the  higher  potentials  the  metal  arms,  which  are  now  more 
common,  are  probably  preferable. 

advantage  which  can  undoubtedly   1 
tributed  to  the  wooden  pole  as  a  transmission-line  support. 
the  d  :  e  when  it  may  he  discarded  as  un- 

economical. In  the  transition  which  transmission  struc- 
tures are  undergoing  from  ..  etal  the  excellent 
1  poles  in  line  work  should  ti 
in  the  ana!  '.ell  worth  atten- 
tion. The  more  permanent  types  of  support  may  be  divided 
into  tin'   rigid   mi'1  cxiblc  pole 

of  steel  or  of  reinforced  concrete,  and  tb< 
ible  steel  pole  or  frame.     The  selection  of  any  of  these  types 
of  poles  over  the  others,  apart  from  their  relat 
any   given   line,  should  be  made  upon   the  basis  oi   adapt- 
ability.     It  is  the  author's  opinion  that  th( 
and   the  semi-flexible  pole  when   properly  designed   pi 
the   maximum    security   again  The 

r  strength  possible  in  such  structures  all" 
of  larger  spans  with  a  subsequent  reduction  in  the  number 
of  insulators  and  hence  in  the  number  of  insula- 
In  conclusion,  the  author  appended  informal:. 

sirable  detail   requirements,  in  order  to  pi 

■i  upon  proper  line  construction  for  potentials  in  ex- 

OOno   volts. 

Disci 

flu 

Mew  Y"rk  City;  A.  N 
C.   P. 

■  -inn    insul  It 
natcd 

lator  puncl 

which    h.nl 

hollow    within  worl  line. 

The   committee   on    underground  ■  iiich 

Mr.  \\    1     Vbbi  tt,  oi  the  I  ommonwealth  I 
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Chicago,  was  chairman,  confined  its  annual  report  to  the 
subject  of  high-tension  transmission  cables.  Practice  re- 
garding the  periodical  high-potential  testing  of  such  cables 
was  shown  to  vary  considerably.  Several  companies  were 
said  to  be  installing  apparatus  with  a  view  to  making  such 
periodical  high-potential  breakdown  tests  on  all  of  their 
transmission  lines,  while  other  companies  already  having 
the  necessary  equipment  have  abandoned  the  practice  of 
making  these  tests  periodically.  It  was  thought  by  the 
committee  that  in  general  these  tests  increase  the  liability 
to  subsequent  break-downs  and  often  do  not  disclose  exist- 
ing points  of  weakness.  The  majority  of  the  companies 
report  that  such  tests  are  not  applied. 

In  this  report  more  space  was  given  to  the  discussion  of 
carrying  capacity  of  cables  than  to  any  other  subject.  It 
was  shown  that  hardly  any  exact  information  is  possessed 
by  central-station  operators  as  to  the  safe  limits  of  loading 
under  various  operating  conditions.  The  carrying  capacity 
of  a  cable  was  stated  to  be  limited  by  the  temperature  of 
the  insulation,  and  the  life  of  the  cable  to  vary  in  inverse 
ratio  with  this  temperature.  Hence  the  three  factors  to 
be  considered  in  determining  the  safe  current  load  of  a 
cable  are  temperature  of  inclosed  conductor,  temperature 
of  surrounding  air  and  objects,  and  heat  generated  in  the 
insulation  itself  due  to  current  leakage  through  the  dielec- 
tric. The  committee  recommended  that  a  very  decided  in- 
crease be  made  in  the  rating  during  the  winter  and  also 
that  the  current  rating  be  varied  inversely  with  the  volt- 
age on  account  of  the  heating  of  the  insulation  due  to  leak- 
age of  current. 

From  the  well-known  fact  that  the  potential  gradient  of 
insulated  wires  is  much  higher  in  that  portion  of  the  insu- 
lation near  the  conductor  than  in  the  outer  layers  and  the 
equally  well  known  law  that  the  fall  of  potential  across  a 
series  of  insulators  of  varying  specific  inductive  capacities 
is  inversely  proportional  to  their  capacities,  the  committee 
stated  that  use  might  be  made  of  a  graded  paper  insulation 
formed  by  saturating  successive  sections  with  oils  so  chosen 
as  to  give  specific  inductive  capacities  varying  in  the 
proper  proportions.  Such  a  step,  it  was  explained,  would 
allow  of  a  smaller  diameter  of  cable  with  the  same  factor 
of  safety,  or  of  a  higher  voltage,  the  diameter  and  factor 
of  safety  remaining  the  same. 

With  the  increasing  size  of  rotary  converters  and  with 
the  resulting  increase  in  the  size  of  the  conductor,  in  order 
that  a  line  may  have  sufficient  capacity  for  one  converting 
unit,  some  companies  have  reached  the  maximum  size  of 
three-conductor  cables  (with  round  conductors)  that  can 
be  installed  in  a  duct  nominally  3  in.  in  diameter.  The 
paper  stated  that,  in  order  to  meet  this  condition  and  to 
secure  a  cable  with  larger  copper  cross-section  or  thicker 
insulation,  or  both,  cables  have  been  developed  with  con- 
ductors of  clover-leaf  or  sector  form.  As  to  the  installa- 
tion of  current-limiting  reactors,  the  committee  found  that 
these  are  necessary  on  generators  where  the  load  on  one 
bus  exceeds  50,000  kw.  One  company  has  found  it  expedi- 
ent to  divide  the  bus  into  several  sections  and  interpose 
between  them  current-limiting  reactors,  and  one  company 
has  installed  such  reactors  on  each  of  its  high-tension 
feeders.  All  of  the  above-mentioned  companies  are  operat- 
ing an  ungrounded  system,  and  none  of  the  companies 
operating  with  a  grounded  neutral  has  found  it  necessary 
to  install  these  reactors. 

Some  attention  was  given  in  the  paper  to  the  discussion 
of  methods  for  protection  of  cables  in  manholes.  The  ad- 
visability of  running  parallel  routes  was  also  treated,  the 
advantage  being  an  increase  in  reliability  of  service,  since 
in  case  of  accident  to  one  circuit  the  other  would  be  able 
to  handle  the  traffic  temporarily  until  repairs  could  be  made. 
Among  other  things,  the  report  touched  upon  the  subject 
of  trouble  reporting  and  showed  a  uniform  report  sheet 
recommended  for  this  purpose.  Practical  hints  were  given 
on  the  installation  of  cables  in  ducts.    In  closing,  the  author 


suggested  standard  form  specifications  for  paper-insulated 
high-tension  cable  and  for  rubber-insulated,  lead-covered 
cable  for  pressures  in  excess  of  2000  volts. 

Discussion 

Mr.  C.  W.  Davis,  of  the  Standard  Underground  Cable 
Company,  Pittsburgh,  Pa.,  praised  the  report,  but  pointed 
out  a  few  particulars  in  which  the  practice  of  his  company 
differed  from  that  of  the  committee.  One  of  these  relates 
to  the  safe  loading  of  cables.  Mr.  Abbott  told  of  a  remark- 
able accident  by  which  a  man  was  killed  from  electric  shock 
when  holding  the  end  of  a  40-ft.  dry  manila  rope  which 
was  in  contact  at  the  other  end  with  a  high-voltage  circuit. 
The  fatality  was  inexplicable  until  the  rope  was  cut,  when 
it  was  found  that  the  manufacturer  had  stranded  into  it 
very  fine  steel  wire. 

Lightning  Arresters 

Although  normally  a  survey  of  the  conditions  of  pro- 
tection, the  paper  by  Prof.  E.  E.  F.  Creighton,  of  the  Gen- 
eral Electric  Company,  was  largely  devoted  to  the  subject 
of  lightning  arresters,  their  operation",  application  and  latest 
developments.  The  multi-gap  arrester  was  said  still  to  hold 
a  predominant  position  in  distribution  work  at  or  about  2300 
volts,  because  of  its  lesser  cost  and  of  the  fact  that  it  can 
be  made  insensitive  to  arcing  grounds  and  at  the  same  time 
sufficiently  sensitive  to  protect  transformers.  No  material 
technical  improvements  have  been  made  in  the  multi-gap 
arrester  during  the  past  few  years.  It  has  been  learned 
that  in  order  to  get  a  high  degree  of  protection  for  lighting 
transformers  an  arrester  should  be  placed  at  each  one,  since 
if  it  is  located  only  a  few  poles  distant  it  will  be  ineffective 
against  the  concentrated  and  localized  potentials  due  to 
lightning.  In  order  to  supply  this  increased  demand  and 
at  the  same  time  reduce  the  cost  of  the  arrester,  there  has 
been  developed  a  self-housed,  self-contained  form  of  the 
multi-gap  known  as  the  compression-chamber  lightning  ar- 
rester. In  this  type  the  shunt  resistor  has  been  discarded 
and  more  series  gaps  have  been  added,  thus  giving  it  better 
arc-extinguishing  qualities. 

Turning  to  the  subject  of  aluminum  arresters,  the  author 
said  that  a  careful  study  of  the  conditions  has  revealed  the 
fact  that  the  charging  resistor  represents  a  good  invest- 
ment. The  qualities  which  make  the  aluminum  arrester  a 
good  discharger  for  lightning  make  it  take  a  heavy  current 
if  the  films  are  not  in  good  condition.  It  is  possible  to 
place  in  series  with  such  an  arrester  a  resistor  of  consider- 
able resistance  without  preventing  it  from  taking  its  full 
charging  potential,  and  this  solves  the  problem  of  limiting 
the  charging  current  to  a  reasonably  small  value,  even 
though  the  films  are  badly  dissolved.  Another  measure 
found  advisable,  in  order  to  prevent  arcing  across  the  horn- 
gaps  while  charging,  is  the  use  of  spring  clips.  Previous 
to  January,  1912,  an  organic  electrolyte  was  used  in  which 
a  fungus  growth  was  apt  to  appear  accompanied  by  the  for- 
mation of  vinegar  which  had  a  deleterious  effect  on  the 
film.  Since  that  date  the  operation  of  this  type  of  arrester 
has  been  greatly  improved  by  the  use  of  an  inorganic  elec- 
trolyte. Oscillograms  of  current  and  voltage  conditions 
during  arrester  discharges  were  shown  and  discussed. 

Speaking  of  the  grounding  of  apparatus,  Professor 
Creighton  stated  that  ordinary  pipes  driven  into  earth  well 
salted  will  give  as  good  a  ground  connection  as  can  be 
obtained.  Most  of  the  resistance  of  an  earth  connection 
lies  in  the  immediate  neighborhood  of  the  pipe.  Moisture 
is  necessary  to  reduce  the  resistance,  and  the  salt  supplies 
this  conducting  moisture.  In  conclusion  mention  was  made 
of  the  opportunity  for  developing  a  good  system  of  over- 
head grounding. 

Discussion 

Mr.  H.  W.  Hough,  of  Cleveland,  favored  water-pipe 
grounds,  pointing  out  that  earth-pipe  grounds,  even  when 
salted,   vary   greatly   in   resistance.     Mr.   D.   W.   Roper,   of 
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Chicago,  instanced  a  lightning  stroke  on  a  suburban  line  at 
a  point  1000  ft.  away  from  an  aluminum-cell  arrester  which 
jumped  across  a  3-ft.  wire  spacing  without  showing  a  trace 
of  its  presence  in  the  arrester  record,  although  the  gap 
was  but  J4  in.  The  importance  of  placing  arresters  as 
close  as  possible  to  the  danger  point  was  emphasized. 
Mr.  E.  A.  Lof  and  Professor  Creighton  also  spoke  briefly, 
the  latter  voicing  the  value  of  the  Alexanderson  200,000- 
cycle  alternator  in  testing  insulators  on  high  frequencies. 
By  this  means  resonant  points  in  transformer  windings  can 
be  artificially  determined. 

Suspension  Insulator  Design 

Instead  of  the  large   factor  of  safety  which   would   nal 
urally  be  expected  in  an  insulator,  Mr.  A.  < ).  Ai 
Ohio    Brass   Company,    Mew  1   in  a  paper  on 

suspension  insulators  thai  it  is  abnormally  small.  Even  a 
very  slight  increase  in  tins  safety  fai  he  said,  an 

appreciable  gain  in  reliability  and,  becau  •  rmous 

investment  that  depends  upon  thi    0  I   the  trans- 

mission line,  it  is  worth  while-  spending  .1  considerable 
amount  of  money  to  obtain  an  increase  in  reliability.  The 
ordinary  insulator  under  load  was  compared  by  the  author 
to  a  steel  spring,  working  mar  its  elastic  limit  on  a  fluctu- 
ating load.  The  author  showed  that  there  is  a  very  close 
relation  between  the  electrical  and  thi  lical  .stresses 

in  an  insulator  of  this  type  am  nathematical  treat- 

ment oi  the  design  problem. 

The  factors  spoken  oi  1  erci  ing  an  influence  in  the 
puncturing  of  insulatoi  vere  the  suddenness,  frequency 
and  amplitude  of  the  surge  01  disturbance,  th<  phj  teal  pro 
portions  of  the  insulator  and  the  dielectrii  oi   il 

material,  and  finally  the  mechanical  strain  on  the  insulatoi 
Some  attention  was  given  to  the  propel  di   ign  metho 
care  for  these  factors,     resting  was  advocated 

live  way  In  eliminate  weal,   insulators,  and  it  was  SUgj 

thai  the  tests  be  carried  to  the  poinl  when    "  pilling  over" 

occurs      \  diagram  was  shown 

subjecting  the  insulators  to    erj    udder    ti 

of  time  lag  on  puncture  was  shown,  and  a  reporl  was  given 

of  an  investigation  made  •><  thi  di  tribution  of  the  stn 

a  series  of  insulatoi  5  ol  the 

tion  was  also  paid  to  the  subject  of  protective  ail 

ssion 

Prof.   E.  E.  F.  Creighfr  1  faction  at 

the  author's  variable-frequency  tests  and  briefly  outlined 
the  creepage  effects  in  .1  three-petticoal   insulator  accom- 
panying frequency  increases.    Mr.  L.  C,  Nicholson,  oi  Buf- 
falo, said  that  a  greater   factor  of  safety  is  obtaini 
placing  the  insulator  disk-  a-  close!)   ti  gethei    i!   possible. 

The  problem   is  1. 11  tion  oi  the   ratio  ,,t'  dielectric 

puncture   to   ,lr\    fla  ween    terminals.       Tests   con- 

ducted   by    the    speaker    indicate    thai    increased    an-ehanie.il 

strains  tend  to  hasten  electrical  I  iiinres.  although  in 
ticall)  no  ease  has  a  disk  tailed  immediately  after  pa 
the  flash  over  voltag<  e  molecular 

in  character,  The  same  percentage  ol  failure  was  obtained 
after  as  during  the  impo  mechanical  strain.     In 

closing  the  discussion   thi    author  said  that   ti 

Combined  electrical   and   mechanical   stresses  is  serious   with 

slight  Hows  under  mechanii  11 

GrOI  1  kRIES 

The  report  of  Mr.  \\  .  11.  Blood,  Jr.,  of  the  Stone  &  Web 
ster  Engineering  Corporation  Boston,  as  chairman  of  the 
committee  on  grounding  secondaries,   was  a  short   review 

of  the  committee's  work  since  its  appointment  six  vcat 

The  committee  has  succeeded  in  having  the  National  Elec- 
tric Code  revised,  and  a  rule  bearing  upon  this  subject  now 
requires  the  grounding  oi  secondary  circuits  up  to  is. 

and  leaves  the  grounding  Optional   above  that   \oltage.      The 

committee  recommended  as  the  best  ground  .1  soli, I  connec- 


tion to  underground  metallic  piping  systems,  making  these 
connections  at  each  service  entrance  or  at  other  places 
where  the  piping  can  be  reached  and  the  connections  peri- 
odically inspected.  I  he  committee  believed  that  it  had  ful- 
filled its  mission  and  asked  to  be  discharged. 

Discussion 

The    report    wai  by    Mr.    W.    H.    Blood,   Jr.. 

chairman.  -,,  hut  at  the  sugu- 

of  the  conn  .   unanimous 

of  its  being  dis<  barged  from  further  duties. 

Poles  and  Pole  Preservati 

A   paper  by   Mr.   Russel  A.  Griffin,  of  the  Western   Elec- 

'  Rave 

Statistics     on     wooden     poles     used     by    the     telegraph, 

railroad    ami    electric-lighting    industries.      The 

authoi  the    subject    of    wood    decay,    concluding 

with    brief    descriptions    of    the    various    methods    now    in 

ring   timber   in  order   to   insure   maximum 

:   minimum  it  ding  to  Mr.  Griffin,  the 

demand    for    wooden    poles    is    now  0,000 

: .  which  at  an  a\  ei  its  an 

annual   investment  of  $12,000,000.     Of  tl  •  0,000 

arc  used  in  the  electric-lighting  industry. 

sixty  1  a  growth  suitabli 

and  pi  ption. 

Untreated    chestnut    and    cedar    poles    have    a    life    ranging 

The  latter  ., 

applying   ab  the  demand, 

while  20  per  cent  of  the  poles  ill  1:  -it.  Ill  the 
n  of  the  author  srjte  is  the  best  timber 
preservative.  The  varii  ition,  such 
as  charring,  concrete  01  tphalt 
coating,  painting  and  creosoting  by  the  closed-tank  pres- 
sure method,  open-tanl  i  by  brush  treatment. 
were  described  briefly. 

In    reply  ns    the    author    said    that    the 

imported  carbolineums  are   giving  exce  ' 
ticularly   in   cold  applications.     Anj    of  the  coal-tar  creo- 
passing    the   association's   specifications,    whethi 

illy.     With 
the  brush   treatment   it  to  treat 

•    pole 
latS   of   oil,   requiring  a  f   oil 

are  sufficient  for  this  treatment  The  inner  bark  should 
always  be  taken  off  in  ap 

Dis 

I'misiiall  attached  to  the  term 
"distributing  lines"  in  C  the  committee  on  dis- 
tributing lines,  of  which  Mr.  1'.  M  D  I  the  Pacific 
I  ,,1.  ,\  i  lirman  In 
tins  reporl   they   were  rn  which  a 

I   distribution   service   b   given 
The    author    dealt    particularly    with    Western 
nice   the   lai 

have  bi  hat  during  1 

there  has  b(  .msmitling 

and    distributing    electn  -    the 

changi 

that     trans-.i 

raised  to  a  third  oi    - 

transmission        I  1;  meter    and 

insulator  equipment 

nng- 
current    apparatus    and    in  vere 

though!  -rent 

reliable  as 
direct  cuiT!  1:  ncrs 

I   the   information    was 
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given  that  many  companies  prefer  the  delta  connection. 
The  type  of  line  construction  was  thought  to  have  stayed 
fairly  constant  during  recent  years,  although  improvements 
in  insulators  have  been  rapid.  Pin-type  insulators  were 
considered  better  for  low  voltages,  and  suspension  type  for 
voltages  of  60,000  or  over  and  for  special  climatic  condi- 
tions. It  was  stated  that  there  are  portions  of  the  Pacific 
Coast  where  salt  fogs  and  dust  storms  combine  to  form 
conducting  films  on  the  surfaces  of  insulators.  For  such 
cases  the  suspension  type  of  insulator  was  recommended; 
these  must  be  wiped  clean  at  certain  intervals.  Economic 
considerations  in  the  extension  of  lines  and  fixing  of  devel- 
opment rates  were  mentioned  in  closing. 

Discussion 
Mr.  F.  G.  Hamilton,  Visalia,  Cal.,  said  that  in  the  San 
Joaquin  Valley  the  distributing  pole  line  has  a  spacing  of 
from  300  ft.  to  400  ft.  Poles  30  ft.  long  are  used  on  the 
shorter  spans  and  35-ft.  and  40-ft.  poles  are  employed  on 
the  larger  ones.  At  highway  crossings  the  poles  are  5  ft. 
higher  than  elsewhere.  In  closing  the  discussion,  Mr.  L.  A. 
McArthur,  of  the  Pacific  Power  &  Light  Company,  Port- 
land, Ore.,  pointed  out  that  30-ft.  poles  are  too  short  for 
Oregon  and  Washington  conditions,  where  the  alfalfa 
stackers  are  liable  to  hit  the  lines  if  the  farmers  are 
careless. 

Circuit-Breaker?  and  Lightning  Arresters 
A  paper  by  Mr.  J.  N.  Mahoney,  of  the  Westinghouse 
Electric  &  Manufacturing  Company,  summarized  the  stand- 
ards of  design  and  operating  practice  at  the  present  time  in 
the  matter  of  circuit-breaker  and  lightning-arrester  equip- 
ment. He  said  that  because  of  the  modern  tendency  toward 
very  high  voltages,  large  outputs  and  long  lines,  arising 
from  recent  consolidations  of  numerous  distributing  sys- 
tems, the  manufacturers  have  been  forced  to  do  a  great 
deal  of  research  and  development  work  in  developing  pro- 
tective apparatus. 

Three  factors  were  presented  as  of  controlling  impor- 
tance in  the  construction  of  oil  circuit-breakers:  (1)  They 
must  be  insulated  for  the  voltage  at  which  they  are  rated; 
(2)  they  must  have  sufficient  carrying  capacity  for  their 
rated  current,  and  (3)  they  must  have  sufficient  circuit- 
breaking  capacity  to  meet  the  conditions  at  the  point  where 
they  are  applied  and  to  suit  the  character  of  the  service. 
Extensive  treatment  of  the  last  requirement  was  given 
embracing  the  various  classes  of  oil  circuit-breakers.  The 
same  points  were  also  considered  in  regard  to  carbon-break 
circuit-breakers. 

Details  of  the  electrolytic  type  of  lightning  arresters  were 
given  at  length,  and  the  author  favored  the  use  of  this  class 
of  arrester  wherever  the  value  of  the  apparatus  to  be  pro- 
tected would  warrant  it.  Recent  investigation  of  the  effects 
of  daily  charging  were  explained  to  have  resulted  in  pro- 
ducing a  great  improvement  in  operating  characteristics. 
These  arresters  are  at  present  available  for  use  with  volt- 
ages up  to  165,000,  the  highest  thus  far  adopted  commer- 
cially. 

Discussion 

In  answer  to  questions,  Mr.  Mahoney  said  that  additional 
protection  against  lightning  is  being  secured  in  oil  switches 
by  placing  porcelain  barriers  between  the  terminals  and 
by  installing  porcelain  tubes  over  the  terminals.  The  re- 
actance type  of  breaker,  in  which  a  fairly  heavy  inductance 
is  cut  into  the  circuit  for  a  few  cycles  prior  to  the  final 
circuit  opening,  renders  possible  an  equalization  of  con- 
ditions in  the  adjacent  line  with  little  danger  of  surges. 

Receiving  Apparatus 

Mr.  M.  R.  Bump,  New  York,  chairman  of  the  committee 

on  receiving  apparatus,  presented  a  report  which  criticised 

the  lack  of  interest  among  member  companies  in  supplying 

information   to  the   committee.     He   pointed  out  that  here 


is  an  important  field  for  research  work,  and  said  that 
until  the  association  is  prepared  to  spend  something  on 
investigation  in  this  direction  the  committee  cannot  show 
the  results  which  it  would  like  to  bring  out  for  the  benefit 
of  the  industry. 


Lamps  and  Illumination 


Flame-Arc-Lamp  Developments 

As  a  result  of  the  growth  and  development  of  our  cities 
and  of  a  broader  general  understanding  of  the  principles 
of  prosperity,  the  increasing  demand  for  more  and  better 
light  has  become  an  important  factor  in  our  community  life. 
The  lighting  industry  has  kept  pace  with  this  demand,  and 
the  result  is  shown  in  the  perfecting  of  the  long-burning 
flame-arc  lamp.  Dealing  in  his  paper  with  the  subject  of 
this  lamp  and  the  development  in  its  design,  Mr.  W.  A. 
Darrah,  of  the  Westinghouse  Electric  &  Manufacturing 
Company,  outlined  the  four  essential  requirements  in  its 
construction.  These  were  given  in  order  of  their  impor- 
tance as  reliability,  minimum  demand  for  attention,  eco- 
nomical performance  and  satisfactory  illumination.  To 
meet  the  first  two  conditions,  the  lamp  must  be  absolutely 
weatherproof,  all  parts  must  be  of  material  not  subject  to 
rapid  deterioration  under  service  conditions,  and  friction 
must  be  kept  to  a  minimum,  initially  and  after  severe  serv- 
ice. Design  problems  in  connection  with  these  lamps  were 
explained  to  fall  under  two  classifications,  statics  and 
dynamics.  Under  the  head  of  statics,  the  author  treated 
the  selection  of  materials  and  proper  design  of  the  lamp 
case  for  greatest  strength  and  accessibility,  and  in  this  con- 
nection it  was  explained  that  no  small  part  of  the  problem 
is  the  production  of  a  pleasing  appearance.  The  methods 
for  eliminating  both  initial  and  progressive  friction  were 
explained  under  the  head  of  dynamics.  Regulation  of  the 
feed  so  as  to  produce  a  smooth  steady  light  was  the  last 
point  touched  upon,  and  curves  were  introduced  to  show  the 
various  controlling  factors  in  this  problem. 

Discussion 

Mr.  A.  S.  Loizeaux.  of  Baltimore,  Md.,  commented  on 
the  troubles  experienced  in  using  flame  arcs  on  25-cycle 
circuits.  With  present  types  of  lamps  such  operation,  he 
said,  is  quite  unsatisfactory.  If  smooth  lighting  at  25 
cycles  can  be  obtained,  it  will  be  a  great  help  to  the  arc- 
lighting  industry.  Mr.  Darrah  said  that  the  flame  arc  is 
materially  better  than  the  inclosed  arc  on  low-frequency 
circuits  in  the  matter  of  flicker.  At  25  cycles  the  flicker  is, 
however,  appreciable. 

Incandescent-Lamp   Developments 

Instead  of  holding  its  findings  and  important  data  for 
presentation  at  the  annual  convention,  the  lamp  committee, 
of  which  Mr.  F.  W.  Smith,  of  the  United  Electric  Light 
&  Power  Company,  New  York,  was  chairman,  announced 
in  its  report  that  it  had  felt  that  the  interests  of  the  mem- 
bers would  be  served  better  by  the  disseminating  of  in- 
formation as  soon  as  collected  and  arranged,  and  hence  it 
had  published  in  the  Bulletin,  at  various  times  between  Sep- 
tember, 1912,  and  April,  1913,  four  articles  on  the  following 
subjects:  "The  Passing  of  the  High- Wattage  Carbon 
Lamps,"  "The  Increasing  Importance  of  Sign  Lighting," 
"The  Tungsten  Lamp  in  Residence  Lighting,"  and  "Incan- 
descent Lamp  Developments  Since  the  Last  Lamp  Commit- 
tee Report."  These  articles  were  reproduced  in  the  report 
as  an  appendix,  and  there  was  given  in  the  paper  proper  ad- 
ditional information  of  importance.  It  was  shown  that  dur- 
ing 1912  the  sales  of  tungsten  and  metallized-filament  lamps 
increased  14.6  per  cent  of  total  sales,  while  during  the  same 
period  carbon-lamp  sales  decreased  27.4  per  cent  of  total 
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sales.  Another  point  investigated  by  the  committee  was 
the  policy  of  central  stations  with  regard  to  the  supply  and 
renewal  of  incandescent  lamps.  There  seemed  to  be  no 
fixed  or  general  practice  in  the  matter.  Some  companies 
give  the  first  installation  free  and  renewals  at  cost,  some 
furnish  free  renewals  on  commercial  service  but  not  on 
domestic  service,  still  others  charge  for  the  first  installation 
and  give  renewals  free,  while  some  do  not  supply  lamps 
at  all. 

The  past  year  was  said  to  have  witnessed  a  more  rapid 
development   in   the  tungsten-filament   lamp   than   previous 
years.      Improvements    and    economies    in    manufacturing 
processes  made  during  the  year  have  enabled  the  manu- 
facturers to  put  into  effect  reduced  schedules  of  prices  on 
tungsten    lamps.      Developments    have    also    improved    the 
quality  of  the  lamp,  and  a  constant   incr< 
has  been  possible,  while  the  life  of  the  lamp  has  been  main 
tained  at  a  point  most  suitable  for  commercial  service  and 
the  life  is  now  guaranteed.     The  sign  business  was  indi- 
cated  as  a  very  promising  field  for  future  development,  and 
thi    committee   staled   also   that   the   central   stations   might 
do  more  inward  raising  the  standard  of  residence  lighting, 
with  profit  to  themselves  and  with  no 
to  the  public. 

Progress  in  Lamp  Manufacture 

Messrs.   J.    E.    Randall    and    Evan   J.    Edwards,   of   the 
National   Electric  I. amp  Assoi  'land,  presented 

.1  papi  1  on  "Recent  Progress  in  the   \n  of  Lamp  Making." 

No  spectacular  changes  in  the  egular 

incandescent  lamps  have  taken  place  during  the  year,  ac- 
cording to  the  authors  of  this  paper.  The  rated  specific  con- 
sumption is,  however,  still  being  improved.  The  accompany- 
ing diagram  is  of  a  great  deal  of  interest  in  showing  the 
improvements  graphically  from  the  earliest  days  of  incan- 
descent lamp  making.  The  im;  of  the  pas' 
are  credited  to  the  use  of  chemicals  which  retard  the  black- 
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OF    LAMPS 

ening  of  the  bulb.  This  plan  has  made  it  practicable  to 
employ  smaller  bulbs  for  .1  given  wattage,  notably  in  the 

ease  oi  .|n-\vatt    and   6o  uatt    lamps. 

I'he    most    striking    new    develop  Meniere. I    to   In- 

ill   the  use  of   filament   wound  I   Coil,   which   coil 

may  be  mounted  on  supports  in  various  ways  or  even  itself 
wound  into  tin  greater  concentration.    Thi 

construction  allow  1  filament  to  be  put  into 

1  small  space  without  appreciable  leakage  between  adjacent 

turns.      This   make-,   it    possibll     I        'instruct    lamps   t,i    focus 

closely,  as  is  required  for  small  stereopticons,  sidewalk  pro- 
jectors, street  railway  and  electric  vehicle  head-lamps,  and 
the  like. 

The  coiled  filament  may  be  mounted  on  small  Supports  of 
the  regular  spider  type  and  placed  in  miniature  bulbs  of  the 
various  candelabra  and  decorative  types.    It  may  be  placed 

in  a  tubular  bulb  to  make  .1  showcase  lamp,  which  Consist- 
of  a  single  straight  section  ol  coiled  filament  carried 
through  the  mi, Idle  of  the  bulb,  the  return  circuit  being 
made  through  the  heavy  wire  support. 


Discussion 
Mr.  John  W.  Howell,  Harrison,  N.  J.,  said  that  60-watt 
and  100-watt  tungsten  lamps  now  give  double  the  life  for 
the  same  efficiency  as  the  products  of  a  year  ago,  through 
the  use  of  chemicals  known  as  "vacuum  getters."  •  Even  at 
present  the  lamp  manufacturer  does  not  1  apply 

the   chemical    method    to    lamps    with    very    thin    filaments, 
although  pro  ing  made.    The  10-watt  lamp  is  five 

times  as  got  .ruing  how 

ie  filament.     The  tendency  of 
up.     Lamps  are 
made  with  great  accuracy  as  regards  voltage  or  cur- 
rent rating,  and  the  time  is  approaching  when  great  sav- 
ings will  be  made  in  apparatus  cost  through  the  feasibility 
of  establishing  a  uniform  distribution  voltage.   Series  lamps 
for  street  lighting  are  now  being  standardized  at  6.6  amp 
rather  than  manufactured   with   a   range   from   6.4   amp  to 
than    fifty    r<  rking 

with    more   than   sixty   trained   assistants   in   four   General 
Electric  laboratories  to  make  lamps  better  and  cheaper. 

Mr    Norman  M  ted  that  the  total 

light  output,  and  -hould 

riterion  by  which  lamps  are  rated. 
Mr.  F.  W.  Willcox,   New    \  ■  rl ..  who  has  lately  returned 
from  a  two  i  the  devel- 

•  n-lamp  appli  llritain  and 

h   that    American   meth 
co-operation   might    be   utilized    in   the    British    Isles.     The 
conditions  there  ling  in  this 

country  on  account  of  the  fact  that  over  o;  per  cent  of  the 
installations  are  oi  There  is  no  question  that  the 

ten  lamp  has  stimulated  the   growth  of  the  electrical 
industry  abroad. 

Street-  Lighting  Con  tracts 
I  be  committee  on   street  lighting,  of  which   Mr     I.   \V. 
I  i'b.  Jr.,  of  the  New  Y"rk  Edison  <  ompany,  was  chairman, 

-lighting  specific 
'luring  recent  years  and  incur  \ccllent  historical 

sketch  on  the  subject  in  its  report     It  then  discussed  briefly 
the  various  meth'  tiring  the  illuminating  power 

of    street    lamps    which   have   been    propoSl  me   to 

time   and   made  recommendations   regarding  a  contractual 
basis  for  street  lighting.    Thi  (  street  lamps  and 

lighting  include  both  those  which  have  been  adopted 
1  lain  instances  and  others  which  have  been  proposed. 
I    upon   tests   of    lamps   include    unidirectional 
light    intensity,    rating    by    light    intensity    in    a    particular 
plane,    rating    by    mean    intensity    throughout    a    particular 
zone,  watts  and  miscellaneous,  while  th^  tests 

of    illumination    cover   the   normal    illumination    at   heights 
varying   from  3   ft.  to  6   ft   al  -tical 

illumination,  illumination  on  .1  suri  ingle 

deg.  and  horizontal  illumination.  Among  the  prin- 
cipal featuri  luncement  it 
and  tentative  recommendations  now  under  discusison  in 
I  ngland  Neither  of  the  latter,  however,  rep- 
unanimous  conclusions  in  either  country.  The  committee 
directed  attention  to  thi  that  the  best  means  of 
studying    -tri 1 I    illumii 

illuminating  •  nee- 

ding 
service  which  th< 

ind  the  mui  purchase.     It  did  not 

recommend  •  g  the  sub- 

ject oi  street  illumination,  et<  I  make  the 

needed  invi  n  which  to  base  them;  but.  assum- 

ing that  a  .!'  urni- 

nant  to  tnmended  the  following 

procedure   in   drafl 

(i)  Describe  the  lamp  which  is  proposed,  including  in 
the  description  electrical  values  (volt-,  amperes  and  watts> 
and    total    light    flux    (lumens)    or   mean    spherical    candle- 
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power,  employing  well-authenticated  conservative  values 
representative  of  the  performance  of  the  lamps  under  the 
conditions  of  service  contemplated.  (2)  Describe  the  equip- 
ment to  be  supplied  with  the  lamps,  including  type  of  globe, 
reflector,  if  any,  etc.  (3)  Specify  reasonable  average  limits 
to  be  allowed  above  and  below  the  representative  values  of 
light  flux  given  in  the  description  to  allow  for  inherent 
variables  and  test  inaccuracies  which  are  beyond  the  control 
of  the  contracting  company.  (4)  Provide  for  basis  of  sub- 
stitution of  other  types  of  illuminants  for  those  specified, 
either  lamps  of  equivalent  illuminating  value  having  other 
characteristics  or  lamps  of  different  illuminating  values,  in 
order  to  provide  for  progress  in  the  art  during  the  term 
of  the  contract.  (5)  Prescribe  the  method  of  test  of  the 
circuit  while  in  actual  operation  to  determine  the  conditions 
of  energy  supply  as  found  under  actual  operating  condi- 
tions on  the  system.  (6)  Prescribe  procedure  for  proving 
fulfilment  of  contract  in  respect  to  illuminating  qualities  of 
lamps,  including  therein  the  selection  for  testing  in  a  prop- 
erly equipped  testing  laboratory  and  under  the  operating 
conditions  as  found  of  a  reasonable  number  of  lamps  taken 
from  the  system  and  a  test  procedure  which  will  assure 
expert  methods,  approved  apparatus  and  fair  evaluation  ot 
the  lamps. 

Discussion 

Mr.  J.  R.  Cravath,  of  Chicago,  111.,  spoke  of  the  silhouette 
effect  in  street  lighting.  Something  simpler  than  the  1907 
and  1908  N.  E.  L.  A.  specifications  for  street  lighting  is 
needed,  he  added.  The  present  recommendations  of  the 
committee  would  make  the  interpretation  of  contracts  much 
easier. 

Dr.  Gardner,  manager  of  Association  Island  in  Lake  On- 
tario, explained  the  advantages  of  that  locality  as  a  meet- 
ing place  for  electrical  bodies.  The  island  is  to  be  thrown 
open  as  a  rendezvous  for  all  accredited  electrical  men,  so 
that  committees  of  30  to  150  can  be  accommodated  from 
July  5  to  Sept.  I. 

Interior   Voltage  Drop  and  Central-Station   Revenue 

In  a  paper  on  "The  Relation  of  the  Incandescent  Lamp  to 
Lighting  Service,"  by  Messrs.  M.  D.  Cooper  and  Robert  C. 
Campbell,  of  the  National  Electric  Lamp  Association, 
Cleveland,  attention  was  called  to  the  importance  of  proper 
voltage  selection  of  incandescent  lamps  and  accessory  en- 
ergy-consuming devices  as  most  essential  in  order  to  obtain 
economical  and  satisfactory  service.  The  authors  made  a 
careful  investigation  of  the  amount  of  voltage  drop  between 
the  service  switch  and  the  customers'  sockets  in  industrial, 
commercial  and  residential  service.  The  results  obtained, 
as  shown  in  the  accompanying  table,  which  is  a  summary 
of  all  the  data  collected,  seem  to  indicate  that  a  conserva- 
tive estimate  would  place  the  average  amount  of  interior 
voltage  drop  at  2  volts. 

SUMMARY     SHOWING      APPARENT      GAIN      IN      PERCENTAGE      BY 
ELIMINATING   EFFECT  OF   VOLTAGE   DROP 


BOLTS  DROPPED 

GAIN   IN    PERCENTGE 

Average 
Load, 
Kw. 

To    Cus- 
tomer in 
Candle- 
power 

Service 

Maximum 

Average 

To 
Central 
Station  in 
Revenue 

Industrial 

5.10 

5  .02 

2.94 

10    4 

4   4 

Commercial 

10.90 

3   ''4 

3  . 0.? 

10.8 

4    6 

Residential 

0.55 

2.08 

1  .57 

5    4 

2.3 

Grand  average 

.1  .  68 

2.50 

8.9 

3.8 

Accordingly,  the  central  stations  are  losing  about  4  per 
cent  of  their  lighting  revenue  and  the  customers  about  9 
per  cent  in  candle-power.  Ar.iae  from  loss  the  customers 
experience  a  variation  in  brightness  in  light. 


No  general  recommendations  were  made  as  to  methods 
for  eliminating  the  losses  of  candle-power  and  revenue,  at- 
tention merely  being  called  to  the  great  benefits  that  would 
accrue  from  taking  this  drop  into  consideration. 

Discussion 

Mr.  Preston  S.  Millar,  New  York,  expressed  appreciation 
of  the  authors'  work,  and  Mr.  K.  H.  Hansen,  St.  Louis,  Mo., 
voiced  the  need  of  closer  co-operation  with  architects  in 
laying  out  wiring  installations  in  residences  so  as  to  provide 
ample  capacity  for  the  use  of  appliances.  Replying  to  an 
inquiry,  Mr.  Cooper  said  that  the  load  conditions  in  general 
are  approximated  in  the  paper  for  all-day  service  and  not 
for  the  peak  load. 

Wire  for  Overhead  Distribution  Circuits 

Referring  to  the  several  kinds  of  wire  commercially 
available  for  overhead  distribution  circuits,  Mr.  T.  K. 
Stevenson,  of  the  Duplex  Metals  Company,  stated  that 
copper-clad  steel  wire  excels  for  certain  classes  of  service. 
This  wire  is  made  by  dipping  a  steel  billet  into  a  bath  of 
supermolten  copper  which  is  so  hot  that  it  heats  up  the 
billet  to  a  point  where  it  actually  absorbs  a  certain  amount 
of  copper.  When  the  surface  of  the  steel  begins  to  melt, 
the  billet  is  withdrawn  and  this  surface  is  wet  down  with  a 
copper-iron  alloy.  The  alloy-coated  billet  is  then  placed  in 
a  mold  and  a  coating  of  copper  cast  around  it,  the  copper 
welding  to  the  coper-iron  alloy.  By  this  process  there  is 
no  surface  contact  between  the  pure  copper  and  pure  steel, 
the  former  grading  into  the  latter  through  a  series  of  cop- 
per-steel alloys.  Three  varieties  of  this  reinforced  wire 
are  made,  having'  conductivities  of  30,  40  and  47  per  cent 
that  of  pure  copper. 

Wire  of  this  kind  finds  its  field  of  usefulness  in  those 
cases  where  fair  electrical  conductivity  has  to  be  com- 
bined with  great  mechanical  strength  and  resistance  to  cor- 
rosion. Weatherproof  aluminum  wire  is  more  expensive 
than  weatherproof  copper  wire  per  unit  of  conductivity, 
has  low  tensile  strength  and  requires  special  care  in  hand- 
ling. Weatherproof  iron  wire  is  open  to  the  same  criticism 
as  to  conductivity  and  is  if  anything  a  little  weaker  than 
hard-drawn  copper  wire.  From  the  standpoint  of  conduc- 
tivity copper  is  the  ideal  conductor  but  it  lacks  the  mechani- 
cal strength  for  some  classes  of  service.  Estimates  of  com- 
parative costs  of  copper  and  of  copper-clad  steel  wire  instal- 
lations given  by  Mr.  Stevenson  favored  the  latter  product. 

Discussion 

Mr.  Stevenson's  paper  was  discussed  briefly  by  Mr.  O.  C. 
Mason,  of  Baltimore,  Md. 


Soliciting  and  Utilization 


Selling  Electrical  Appliances 

To  present  a  policy  and  some  methods  that  might  be 
advantageously  utilized  by  central  stations  in  the  sale  of 
electrical  appliances  was  explained  to  be  the  object  of  the 
report  of  the  merchandising  committee,  under  the  chair- 
manship of  Mr.  T.  I.  Jones,  of  the  Edison  Electric  Illumi- 
nating Company  of  Brooklyn.  It  was  noted  that  in  the 
introductory  stage  of  this  development  goods  were  fre- 
quently sold  at  cost  or  less,  but  now  that  this  stage  has 
passed  the  committee  thought  that  better  co-operation  be- 
tween the  central  stations,  manufacturers,  contractors  and 
supply  houses  can  be  obtained  by  placing  this  part  of  the 
central  station's  business  on  a  strictly  merchandising  basis. 
The  proposed  methods  were  discussed  under  three  headings: 
buying,  selling  and  accounting.  It  was  stated  that  the 
initiative  for  purchase  of  appliances  should  come  from  the 
sales  department,  requisitions  being  issued  through  the  pur- 
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chasing  department.  The  question  of  whether  or  not  more 
than  one  manufacturer's  goods  should  be  handled  was  said 
to  depend  largely  on  local  conditions.  From  the  sales 
standpoint,  the  advantages  of  an  adequately  equipped  exhi- 
bition room  in  a  central  location  were  emphasized.  One 
of  the  tricks  of  the  trade  was  said  to  be  the  placing  of  the 
application  desk  and  cashier's  bootli  at  the  rear  of  the  appli- 
ance salesroom  so  that  customers  in  calling  to  arrange  for 
lighting  service  or  to  pay  their  bills  would  be  forced  to 
notice  the  exhibit,  if  only  casually. 

From  the  replies  to  a  large  number  of  inquiries,  the  com- 
mittee decided  that  the  average  cost  of  carrying  on  a  retail 
appliance  business  is  about  22  per  cent  of  the  gross  sales 
receipts,  and  the  paper  advised  that,  in  order  to  care  for 
this  expense  and  to  provide  for  a  fair  net  profit,  an  aver- 
age gross  profit  of  33J/J  per  cent  should  be  realized  on  re- 
tail sales.  The  sale  of  appliances  on  the  instalment  plan 
was  said  to  be  a  growing  practice  among  central  stations, 
but  their  methods  in  the  matter  were  found  to  vary  greatly, 

charging   the  same  prices  as  for  ci  others 

making  the  cash  sale  standard  and  charging  an  extra  per- 
centage  on  sabs  by  the  in  talmenl  plan,  while  Mill  others 
make  the  latter  plan  the  standard  method  but  offer  a  dis- 
count for  cash.  The  issuing  of  appliances  on  trial  was 
found  to  have  been  tried  by  a  number  of  companies,  but 
the  committee  after  investigation  recommended  that  this 
practice   be   limited   to   electric    irons  were 

offered  for  increasing  the  sail  in  be- 

tween  the  central  station  and  the  contractors,  and  some 
attention  was  given  to  the  subject  of  advertising.  In  clos- 
ing, recommendations  were  made  for  a  simple  accounting 
system  to  cover  tins  branch  of  central-station  business. 

Discussion 

Referring   to  a   recent    toastei    campaign    mentii   • 
Mr.  Jones,  during  which  a  certain  toaster  was  sold  inr  one 

day  at  half  its  regular  retail  price,  Mr.  L.  11.  Scherck, 
Poughkccpsie,  \.  Y.,  declared  thai     uch  not 

only  a  bad  scheme  for  the  central  station  bul  involved  poor 
business   principles.     While   perha  r   the 

manufacturer,  ibis  price-cutting  would  surely  injure,  he 
insisted,  the  interests  of  the  central  station,  He  then  de 
scribed  his  own  experience  in  selling  some  vacuum  cleaners 
originally  priced  at  $90.  In  order  to  aid  sales,  these  de- 
vices were  offered  for  several  months  at  $60,  but  onlj  a  few 

were   sold.      later    the    price    was    restored    to   $90   and    fifty 

were  disposed  of  in  less  time  than  h  id  been  required  to  get 
rid  of  the  preceding  small  lot. 

Mr.  M.  S.  Seelman,  Brooklyn.  X.  V.,  explained  that  in 
the  Brooklyn  one-day  toaster  campaign  referred  to  by  Mr. 
Scherck  all  of  the  local  contractors  were  offered  the  same 
terms  and  proposition  as  accepted  by  the  central  station. 

Mr.   M.  0.  Dell   Plain,  Syracuse,   N.   N ..  advocated  the 
policy    of    central  station    companies'    handling    appli 
for  the  public,  he  said,  looks  to  the  company  to  popularize 
these   devices   and  to  give  their    use. 

Prices  should  be  maintained,  he  insisted,  in  order  to  pro 
tect  the  contractors  and  dealers,  For  the  lattei  usuall)  lack 
the  organization  and  selling  staff  of  the  utility  corporation. 
In  closing,  Mr.  Dell  Plain  made  a  strong  plea  that  the 
ciation  and  its  Commercial  Section  accord  greater  repre- 
sentation and  attention  to  the  small  central  stations  wl 
in  the  greatest  need  of  the  help  it  has  to  offer. 

As   evidence   that    price    alone    docs   not    determine 
Mr.    V  C.   McMicken.   Portland,  Ore,  told  Of  various  selling 
schemes  to  which  he  had   resorted  111  trying  to  dispose  of  an 
overstock  ol    a  certain  make  of  electric   1:    |  derate 

sales,  the  price  of  these  irons  was  set  50  cents  below  that  of 
two  other  Standard  makes.     But  to  Ins  surprise  most  of  the 
people   preferred   to  buy   the   more   expensive    irons    !.. 
they   assumed   they   must   be  better.      As   a   check.    Mr.    Mc- 
Micken then  interchanged  puces,  and  at  its  new  50-eont- 

higher    price    the    over  Stock    of    special    irons    disappeared 


rapidly,  while  the  standard  lot  which  was  formerly  so  popu- 
lar moved  only  slowly  at  the  lower  price. 

As  a  practical  matter  of  committee  work,  said  Mr. 
E.  U  .  Lloyd,  '  hicago,  it  is.  often  difficult  and  expensive 
for  men  of  the  smaller  companies  to  attend  committee 
ngs,  and  for  this  reason  the  committees  have  usually 
been  made  up  of  the  large-company  representatives,  al- 
though without  intention  to  slight  the  interests  of  the 
numerous  small   propen 

Mr.  M.  C.  Osborn,  Spokane,  Wash.,  spoke  of  the  im- 
portance of  keeping  the  apph  -  it  has  been 
sold.  1  npany  made  8000  iron  repairs  durin. 
year  at  an  average  cost  of  6  cents  per  ji  cords 
of  electric  irons  are  their  most  vulnerable  part,  he  recom- 
mends that  his  customers  bu)  I  hav- 
ing a  reserve  on  hand  in  case  of  the  breal  first. 

Mr.  Douglass  Burnett,  Baltimore,  Md.,  suggested  appoint- 
ment of  a  1  <  mmercial  Section  com:, 
salesmen."     In  arranging  campaigns,  he  said,  local  c 
tions   must   be    studied.      He    1  d    more   electrical 

storerooms   in   which  to   sell   g  rather   than   to  di 

them.      Man,    companii      maki     th  of    weaving 

too  much  red  tape  about  the  present  or  future  customer. 
The  advantages  to  be  gained  by  numerous  detailed  inquiries 
on  blank  application  forms,  etc.,  are  usually  so  slight  that 
it  hardly  pays  to  "muddy  up,"  as  he  the  cordial 

relations  which  should  prevail  between  customer  and  cor- 
poration let  the  central-station  man.  be  said,  take  the 
customer's  viewpoint  in  analyzing  his  own  methods,  and 
attend  to  business  in  a  business  way,  forgetting  that  he  is 
a  central-station  man!" 

Mr.  T.  I.  Jones,  chairman,  said  that  the  majority  of  the 
committee  on  electrical  merchandising  feels  that  the  central 
station  should  engage  in  the  sale  of  appliances  to  customers 
at  a  profit.  It  is  a  fallacious  view,  he  added,  that  such 
sales  should  be  confined  to  contractors  and  dealers;  and 
proval  of  the  plan  of  cutting  prices  to  in- 
troduce devices  to  the  market. 

K\i>    Research 

\n  elaborati    and  highly  instruct!.  nitted 

by  tli'  ii  committee,  of  which  Mr.  I.  W.  ! 

of    the    I  ommonwealth 

chairman.     Of  th(  I'^Res 

were  devoted  to  existii  ime  of  the 

larger  member  companies.     No  two  of  th<  were 

alike,  vet  the  committee  was  enabled  to  show  that,  altl 
differing  widely,  yet  the  schedules  can  1  ■  in  an 

absolutelv    uniform    manner 
that   there  can   be  no  misunderstanding  ctual 

The   1  Handbook 

A  very  brief  report  from  the  committee  on  the  "Flectrical 
Salesman's  Handbd  k."  Mr.  E.  I  .  Callahan,  1  f  II.  M.  Byl- 
mpany,  chairman,   outlined   what   had   been   ac- 
complished during  the  past  year   in  a  llccting  and  an 
ing  tins  bool       l  hi  object  of  the  work  was  explained 
the  accumulation  in  a  systematic  way.  and  the  plac: 
the  li  mercial  men,  of  compli  I 

information    which    will    assist    then 
valuable    business        ["hi  n    wore   take:, 

practical  operation  of  plants  undei 
and  in  no  case  und<  r  1  tions  for  the 

handling  of  the  work  foi  th< 

a    request    v  !    lines 

not  yet  CO\  cred. 

With    a    compliment..:  amount    of 

useful  the  commit  enced 

bv  its  report.  Mr.   F.   i;  Y.  moved 

that  the  thanks  of  the  association  be  tendered  it.  The  mo- 
tion w  as  carrii  d  unanim 
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Mr.  Norman  Macbeth,  New  York,  urged  that  more  atten- 
tion be  devoted  to  data  on  lighting  installations.  It  is  the 
general  conception  among  central-station  men,  he  declared, 
that  their  lighting  business,  the  very  staff  of  the  industry, 
needs  only  to  be  waited  for,  and  that  its  fullest  development 
will  come  without  especial  effort.  Mr.  Macbeth  proposed 
that  separate  sheets  be  used  for  illumination  data. 

In  answer  to  a  suggestion  from  Mr.  M.  C.  Osborn,  Spo- 
kane, Wash.,  that  as  an  aid  in  figuring  prospective  custom- 
ers' rates  the  figures  for  maximum  demands  of  installations 
be  inserted  in  the  data  sheets,  in  addition  to  the  connected 
loads  now  given,  Mr.  E.  W.  Lloyd  pointed  out  that  most 
operating  companies  are  not  equipped  with  suitable  in- 
struments for  determining  such  loads. 

The  Field  for  Small  Central-Station  Development 

To-day  there  are  in  successful  and  fairly  profitable  opera- 
tion in  the  United  States  about  8000  plants  with  a  combined 
equipment  rating  equivalent  to  over  100,000,000  16-cp  lamps. 
The  earlier  plants  were  forced  to  locate  in  centers  of  con- 
siderable size  in  order  to  get  sufficient  custom  to  make 
them  pay,  and  the  developments  and  extensions  of  central- 
station  service  in  the  larger  towns  and  cities  have  been  so 
rapid  that  they  have  had  a  tendency  to  hold  men  who  under 
other  circumstances  might  have  become  promoters  of  cen- 
tral stations  in  the  smaller  communities.  In  a  paper  by  Mr. 
J.  E.  Kearns,  of  the  General  Electric  Company,  attention 
was  called  to  the  development  of  the  small  station  by  serv- 
ing a  group  of  villages  in  more  or  less  close  proximity.  He 
said  that  the  time  has  come  for  such  extension  of  central- 
station  service,  and  he  dealt  at  some  length  with  the  prob- 
lems involved. 

Of  primary  importance,  it  was  explained,  is  the  develop- 
ment of  a  high  diversity-factor,  its  threefold  advantage 
being  that  it  allows  of  meeting  the  requirements  of  a  large 
number  of  consumers  with  a  moderate  investment  in  equip- 
ment, that  it  results  in  lower  cost  of  production  because,  by 
proper  distribution  of  demands,  the  generating  units  can  be 
operated  at  nearer  to  their  most  efficient  loading  more  of 
the  time,  with  the  corresponding  saving  in  labor  and  fuel 
costs  per  unit  of  energy  generated,  and  finally,  that  it  im- 
proves the  load-factor  of  the  station.  In  locating  small 
central  stations  the  most  important  items  to  be  considered 
are  the  method  of  driving  the  generators,  the  proximity  of 
fuel  supply,  pure  water  supply,  railroad  facilities  and  the 
possibility  of  later  expansion  of  the  plant ;  also  the  topog- 
raphy of  the  country  as  affecting  the  distributing  system. 

A  valuable  feature  of  Mr.  Kearns'  paper  was  a  portion 
devoted  to  an  analysis  of  the  equipping  and  operating  ex- 
penses and  of  the  revenues  of  a  small  central-station  system 
delivering  energy  for  lighting  and  motor  service  to  a  group 
of  small  villages  in  the  northwestern  portion  of  New  York 
State.  Details  were  given  in  itemized  form  of  the  various 
pieces  of  apparatus  for  the  main  station  and  for  the  sub- 
stations, located  one  in  each  village.  Useful  information 
was  given  on  those  parts  of  the  generating,  control,  dis- 
tributing and  consuming  equipment  which  are  most  apt  to 
prove  troublesome. 

Mr.  Kearns  advocated  improving  "seasonal  diversity- 
factor"  by  equipping  the  central  station  with  ice-making 
machinery  for  use  in  the  summer  months  and  by  using  ex- 
haust steam  in  the  winter  months  for  steam-heating  service. 
A  brief  mention  was  made  in  closing  of  the  value  of  farm 
loads  for  improving  the  diversity-factor  in  the  daytime  and 
of  bakeries  for  the  same  purpose  at  night. 

Wiring  Costs  and  Methods 

Under  the  chairmanship  of  Mr.  R.  S.  Hale,  of  the  Edison 
Electric  Illuminating  Company  of  Boston,  the  committee  on 
wiring  of  existing  buildings  presented  an  exhaustive  report 
advocating  a  standard  price  list  for  wiring  service  in  exist- 
ing buildings.  The  committee  believed  that  the  advertising 
and  soliciting  of  business  as  well  as  the  consultation  with 


the  prospective  customer  as  to  his  particular  needs  should 
be  undertaken  by  the  central  stations  but  that  the  actual 
wiring  should  in  general  be  turned  over  to  contractors.  The 
advantages  of  a  standard  cost  list  with  various  changes  and 
discounts  to  suit  local  conditions  were  emphasized.  The 
several  items  entering  into  this  class  of  wiring  were  inves- 
tigated and  estimates  of  cost  were  obtained  from  a  large 
number  of  contractors  in  various  sections  of  the  country. 
An  attempt  was  then  made  to  arrange  these  figures  so  that 
they  would  represent  average  prevailing  conditions  and  a 
standard  list,  in  which  provision  was  made  for  a  50  per 
cent  discount,  was  offered  for  criticism.  Specifications  for 
various  classes  of  wiring  were  proposed,  and  an  appeal  was 
made  for  co-operation  from  the  Underwriters  in  the  matter 
of  preventing  large  energy-consuming  devices  from  being 
connected  to  lighting  circuits. 

Discussion 

The  paper  was  discussed  by  Messrs.  R.  E.  Campbell,  of 
Cleveland;  M.  S.  Seelman,  Jr.,  of  Brooklyn;  M.  C.  Osborne, 
of  Spokane;  T.  I.  Jones,  of  Brooklyn;  W.  A.  Donkin,  of 
Pittsburgh,  and  J.  Lyon,  of  Chicago.  Mr.  Campbell  drew 
attention  to  the  drop  as  affected  by  poor  wiring  in  buildings 
and  showed  how  it  militates  against  proper  performance  of 
apparatus  and  lamps  rated  at  standard  voltages.  Mr.  Seel- 
man told  of  the  plans  followed  in  Brooklyn  of  getting  old 
houses  wired  and  on  the  Edison  circuits.  A  "forty-nine- 
dollar''  campaign  was  started,  this  including  the  cost  of 
wiring,  fixtures  and  lamps.  No  attempt  was  made  to  wire 
entire  houses  because  the  price  was  not  high  enough,  but 
the  living  rooms  were  wired  and  deferred  payments  were 
accepted.  In  this  manner  many  houses  not  otherwise  pro- 
curable were  connected  to  the  company's  circuits.  As  Mr. 
Jones  afterward  explained,  the  "forty-nine-dollar"  propo- 
ganda  was  only  a  means  of  creating  an  interest,  because 
inquiries  were  what  the  company  desired.  Solicitors  and 
wiring  contractors  then  suggested  increases  in  equipment 
and  outlets,  with  the  result  that  91  per  cent  of  the  in- 
quiries resulted  in  wiring  contracts,  the  average  cost  of 
which  exceeded  $100.  Mr.  Osborne  said  that  the  Washing- 
ton Water  Power  Company  by  means  of  a  cheap  wiring 
campaign  had  connected  up  750  houses,  the  average  cost  of 
the  wiring  being  $15  with  seven  lamps  connected.  Fully 
four-fifths  of  the  houses  in  Spokane  are  equipped  with 
electric  lamps.  Mr.  Donkin  claimed  that  the  Duquesne 
Lighting  Company  succeeded  last  year  in  wiring  1500 
homes,  of  which  850  were  cheap  classes  of  dwellings  and 
the  average  cost  was  $14  per  installation,  paid  for  in  instal- 
ments. 

Electricity  on  the  Farm 

As  a  portion  of  the  report  of  the  committee  on  electricity 
on  the  farm,  the  committee  for  the  Eastern  States  under 
Chairman  John  C.  Parker,  of  the  Rochester  Railway  & 
Light  Company,  submitted  an  interesting  account  of  the 
possibilities  and  progress  made  in  the  rural  districts  in  the 
East.  It  was  stated  that  of  the  Eastern  States,  New  York, 
New  Jersey  and  Connecticut,  on  account  of  their  popula- 
tion density,  are  conceded  to  offer  the  most  promising  field 
for  exploiting  electricity  in  the  rural  districts.  In  these 
States,  where  intensive  crop  developments  obtain  and  where 
the  truck  grower  and  the  orchard  owner  find  a  large  mar- 
ket close  at  hand,  the  opportunity  for  extending  the  trans- 
mission lines  to  supply  energy  for  the  various  wants  of  the 
farmer  is  thought  to  open  a  field  which  will  primarily  con- 
cern the  smaller  companies.  Owing  to  the  relatively  large 
number  of  small  farms  in  the  East,  developments  will  con- 
sist in  the  service  of  small  units,  making  it  essential  that 
the  investment  made  by  the  station  per  customer  be  kept 
to  a  minimum.  The  introduction  of  the  more  efficient  pro- 
tective devices  and  of  bi-metallic  wire,  making  possible 
longer  spans,  give  considerable  encouragement  along  this 
line. 

The    installations    on    the    farms    themselves    should    be 
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rugged  and  precaution  should  be  taken  to  make  them  as 
"foolproof"  as  possible.  In  this  connection  the  polyphase 
induction  motor  is  thought  to  offer  the  best  solution  of  the 
problem,  because  it  is  low  in  first  cost  and  gives  compara- 
tively little  trouble  in  operation.  Technical  efficiency  should 
be  considered  as  secondary  to  convenience,  reliability  and 
low  cost. 

A  central-station  company  in  inaugurating  a  campaign 
among  the  farmers  of  its  district  should  be  very  careful  not 
to  arouse  enthusiasm  and  create  a  demand  for  electric  serv- 
ice in  communities  where  it  is  unable  to  meet  the  demands 
immediately.  Circularization  of  the  immediate  vicinity  in 
which  it  has  been  determined  to  exploit  the  service  is 
thought  to  be  the  correct  way  to  bring  to  the  attention  of 
the  rural  residents  the  intentions  of  the  company  to  estab- 
lish the  service.  The  use  of  a  trial  installation  at  the  ex- 
pense of  that  company  and  the  services  of  a  good  wide- 
awake motor-service  solicitor  who  is  able  to  follow  up  the 
work    launched    by    the    circulars    and    clo  tracts 

while  the  results  of  the  trial  installation  are  still  fresh  111 
the  minds  of  the  community  will  be  found  to  add  greatly 
to  the  success  of  the  campaign  Too  much  attention  can- 
not be  given  to  the  selection  of  the  man  who  will  have 
charge  of  this  work;  for  he  must  be  able  to  talk  to  the 
farmer  on  a  dollars  and  cents  basis  as  the  farmer  of  t< 
is  a  wide -awake  business  man. 

The  value  of  the  farm  district  load  to  the  central  station 
is  a  point  which  will  arrest  the  attention  of  all  who  study 
the  difference  between  their  summer  and  winter  load  curves. 
As  an  instance  it  may  be  cited  that  a  Western  plant  which 
is  now  serving  a  farming  community  has  actually  been 
to  transfer  its  period  of  maximum  demand  from  the  winter 
to  the  summer  months. 

At  the  last  two  annual  conventions  optimistic  reports 
have  been  presented  upon  the  subject  of  electricity  in  rural 
districts.  The  sub-committee  for  the  <  entral  i 
committee  on  electricity  on  the  farm,  of  which  Mr.  C.  W. 
Pen  Dell,  of  the  Public  Service  '  ompanj  ol  Northi  rn  Illi- 
nois, was  chairman,  has  made  a  less  optimistic  report,  an 
abstract  of  which  is  given  below. 

As  a   rule  the  income   to   thi    central   station    from   the 

farming   business   alone   as   developed    ill   the   (entral    State.' 

at  present  does  not  justify  the  expense  necessarily  incurred 
in  securing  the  farm  load.  It  follows  that  some  reason 
other  than  the  farming  business  must  be  found  for  extend- 
ing lines  across  the  country  and  the  farm  business  must  be 
considered  as  a  by-product.  Data  collected  upon  the  appli- 
cation of  electrical  energy  to  the  work  of  the  farmer  show 
that  in  practically  every  daily  task  there  lies  the  possibility 
of  a  motor  installation,     Cost  of  pi  ind  the  time 

necessary  for  getting  crops  upon  the  market  may  be  re- 
duced tn  a  considerable  extent  when  manual  labor  is  as 
nearly  dispensed  with  as  possible  [Tie  data  on  cost  of 
motor  operation  in  different  duties  on  the  farm  shed  much 
light  upon  1  he  feasibility  of  the  idea  from  the  farmer's 
point   of  \  nw  . 

Besides  farming  itself  there  He  other  industries  preva- 
lent in  the  rural  districts  which  deserve  attention,  thief 
among   these   are    irrigation    and   drainage    projects,   coal 

mines,  stone  quarries,  brick  and  tile  works  and  cement 
plants.      Although   it   is    I  ill  central   stations 

do  not  have  these  industries  in  their  territory,  each  com 

pan)  hat u  ol  them  or  still  ..th-  imising.   The 

data  gathered  !>\  the  committee  show  that  in  each  of  these 

industries  lies  an  opportunity  for  an  installation  of  300  kw 
or  more. 

The  problem  of  obtaining  the  heavy  capital  investment 
necessary  to  acquire  farm  business  may  be  met  in  one  of 
several  ways.  In  somi  communities  the  farmers  have 
financed    local   distribution    system  erable    size, 

taking  energy  from  a  CTOSS-COUntr)  transmission  hue  and 
retailing  it  among  themselves.  In  other  places  farmers  have 
willingly   paid   the   whole  or   a   part  of  the  cost   of   erecting 


the  distribution  circuit.  In  still  other  instances  the  central- 
station  companies  require  a  yearly  minimum  guaranteed 
income  which  is  commensurate  with  the  cost  of  the  neces- 
sary extension.  Outdoor  substations  and  copper-clad  steel 
wire  are  admittedly  large  factors  in  reducing  the  cost  of 
rural  extensions. 

In  spite  of  the  various  means  which  have  been  resorted  to 
in  order  that  a  part  of  the  investment  cost  may  be  shifted 
from  the  central  station,  it  is  the  opinion  of  the  com- 
mittee for  the  Central  States  that  the  farming  business 
as  developed  at  present  does  not  furnish  returns  commen- 
surate with  the  capital  investment. 

The  report,  of  tin-  committee  of  electricit)  on  the  farm 
for  the  Western  Stati  ,  of  which  Mr.  S.  V.  Walton,  of  the 
Pacific  Gas  &  Electrii  Company,  of  San  Francisco 
chairman,  indicated  that  there  is  a  wide  use  of  electricity 
for  irrigation  and  other  farm  purposes  in  Washington, 
n  and  1  olorado  Iwtributioa 

obtains  in  all  three  States,  there  being  a  prima- 
ing  energy  over  the-  district  at    11.000  volt-      Previously 
the   practice    •■        to  have  the  customer   furnish   the  trans- 
former and  pay  for  the  costs  of  the  line  used  in  reaching 
him;  hut  now  he  pay  for  the  motor  only.     This 

has  resulted   in   making  electricity  popular.     From  t; 
turns  to  the  questions  asked  by  the  committee  it  developed 
that   there  is  a  very   wide  difference  in   the   rates    for   this 
Bervice.        I  In     irrigation   and   pumping   loads   extend    from 
April  to  October,  and  the  committei  led  tltat  the 

smallest  installation  he  made  so  that  it   will  be  requin 
operate  over  many  hours.      In  this 
down  and  the  l  ad     tcti  -       increasi  ';    without  any  lo 
economy  of  pumping. 

ussion 

reports  by  Messrs,  J.  (  .  Parker,  <  .  W  .  Pen  Dell  and 
Stanley  V.  Walton  w<  ri  consecutively  and 

her.      Supplementing   Mr.   Walton's   report,   Mr 
S.  M.  Kennedy,  of  the  Southern  California  I 
pany,   Los  Angeles,  gave  an  account  of  the  wide  a 
electricity  in  rural  communities  in  California.     The  prin- 
cipal load  comprises  pumping   for  irrigation,  there  beil 
rain  in  California   for  six  months  of  the  year, 
of  the  tran  ed  is   for  the  most  pan  2  kw 

the  reduction   from  22,<  Its  is  made  in  one 

step.    The  rates  charged  for 
which  obtain  in  the  city. 

In  displacing  thi  for  pump- 

ing service  the  company  found  it  expedient  to  purchase  and 
dispose  of  them  through  a  subsidiary  company  for  about 
as  much  as  it  paid   for  them.     In  tl 

engines  was  sold  last  year,  and  tills  : -.mated  that 

IOO0   hp   in  will   he    similarly    ■; 

Mr.  Ml''  ton  Water  1 

pany,    Spokane,    said   that   this   company    1 
into  sparsely   settled  rural  communities  by  making 
term   contracts  with   t' 

.  nt    is   now 
with   t 

companj    to    1   minii  urn       \   man   visits  the  conuni 
lically  in  ai 

the  hills  an 
during 

Mr 

lightii 

and  main  miner. 

farm  6  mill 

high  • 

prove  plant  gn  wth 

much  small  -   tried  with  the  result  that  radishes 
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twice  as  large  as  those  grown  ordinarily  were  obtained 
from  a  box  stimulated  by  electricity.  Mr.  E.  P.  Edwards, 
of  the  General  Electric  Company,  said  that  farm  business 
at  present  is  unprofitable,  but  the  problem  is  not  one  of 
to-day  but  a  problem  of  the  future. 

Mr.  M.  O.  Dell  Plain,  of  the  Syracuse  (N.  Y.)  Lighting 
Company,  outlined  the  experience  of  his  company  in  rural 
business.  The  rates  are  the  same  as  those  in  the  city,  and 
the  business  thus  far  has  been  chiefly  lighting.  Energy  is 
distributed  at  11,000  volts  primary  with  long  secondaries. 
Mr.  L.  H.  Scherck,  of  the  Central  Hudson  Gas  &  Electric 
Company,  of  Poughkeepsie,  N.  Y.,  said  that  in  extending 
the  service  to  reach  brickyards,  stone  crushers,  villages  and 
highways  the  farming  load  can  be  made  an  adjunct  of  the 
other  business.  His  company  is  now  making  experimental 
installations  on  a  number  of  farms  chiefly  as  an  advertise- 
ment. 

Messrs.  S.  H.  Wallace,  of  St.  Louis;  S.  M.  Kennedy,  of 
Los  Angeles;  M.  Mast,  of  Peoria;  F.  V.  Underwood,  of 
Birmingham,  and  C.  W.  Pen  Dell,  of  Chicago,  joined  in  a 
discussion  as  to  methods  adopted  in  making  extensions. 
In  Peoria  the  farmer  pays  25  per  cent  of  the  cost,  furnishes 
poles  and  cross-arms  and  gives  permission  to  cross  his 
property  to  reach  farms  beyond.  The  average  income  from 
farm  service,  which  is  chiefly  a  lighting  load,  is  $27  a  year. 
In  Los  Angeles  extensions  are  made  free  of  cost  if  the 
income  is  40  per  cent  of  the  line  cost  the  first  year.  In 
Birmingham  extensions  are  made  to  coal  and  iron  mines 
if  from  20  to  30  per  cent  of  the  cost  of  the  line  is  obtained 
in  sales  during  the  first  year.  Mr.  Pen  Dell  outlined  three 
systems  of  charging  for  extensions  and  also  described  some 
loads  easily  secured  in  rural  communities,  such  as  pumping 
water  for  railroads  by  automatic  apparatus,  which  dispenses 
with  the  services  of  a  man,  operating  railway  signaling  sys- 
tems and  introducing  hoists,  etc.,  in  gravel  pits. 

Switching  Apparatus  for  Rural  Installations 

In  view  of  the  increasing  importance  of  outdoor  sub- 
stations for  certain  classes  of  service  the  paper  on  switch- 
ing apparatus  for  rural  installations  by  Mr.  E.  B.  Merriam, 
of  the  General  Electric  Company,  is  of  interest.  This  type 
of  equipment  is  applicable  to  many  other  industries  besides 
farming  which  are  now  using  isolated  plants  that  are  being 
operated  with  little  thought  of  economy.  A  list  of  the 
industries  to  which  these  so-called  rural  installations  may 
be  made  applicable  was  included  in  the  paper.  A  table  of 
minimum  economical  sizes  of  installation  for  various  line 
voltages  was  also  given.  Portable  substations  for  supply- 
ing energy  to  contractors,  farmers  and  other  consumers 
whose  apparatus  is  being  continually  moved  from  one  place 
to  another  were  described  and  illustrated. 

A  modified  lever  switch  provided  with  a  mechanism  for 
raising  and  lowering  the  blade  in  a  vertical  plane  was  said 
to  offer  many  advantages  over  the  other  types  of  primary 
switches.  Regarding  primary  fuses  the  author  expressed 
the  opinion  that  the  horn-gap  type  of  fuse  is  not  so  well 
adapted  to  this  class  of  work  as  is  the  tube  explosion  fuse. 

The  secondary  switching  and  measuring  apparatus  for  a 
rural  installation  usually  consists  of  disconnecting  switches, 
automatic  oil  switches  or  fuses,  watt-hour  meters  and  in- 
strument transformers.  This  portion  of  the  equipment  is 
generally  housed  in  a  steel  or  wooden  switch  house  to  pre- 
vent it  being  tampered  with.  Several  switch  houses  of  this 
type  were  described  and  illustrated. 

Pole-top  regulators  were  commended  by  the  author  for 
use  on  circuits  where  it  is  desirable  to  maintain  constant 
potential.  He  described  a  regulator  of  the  induction  auto- 
matic type  and  stated  that  it  was  capable  of  controlling  the 
potential  of  a  10-amp  feeder  from  10  per  cent  below  to 
10  per  cent  above  normal  voltage.  Portable  generating 
equipments  for  break-down  auxiliary  service,  temporary 
peak  loads,  construction  work  for  installation  during  re- 
habilitation of  old  stations  and  for  assisting  in  new-business 


solicitation  were  mentioned  as  a  part  of  the  operating  equip- 
ment which  should  form  an  efficient  and  useful  auxiliary  for 
all  transmission  operators. 

The  Electric  Vehicle 

A  paper  enthusiastically  presenting  the  case  of  the  elec- 
tric vehicle  versus  all  other  forms  of  central-station  revenue 
getters  was  read  by  Mr.  Edwin  E.  Witherby,  of  the  Gen- 
eral Vehicle  Company.  It  is  the  opinion  of  Mr.  Witherby 
that  the  electric  vehicle  offers  an  opportunity  to  the  central 
station  that  is  unsurpassed  by  that  of  any  other  source  of 
revenue  which  the  central  station  now  has.  Until  every 
representative  of  the  new-business  department  of  the  cen- 
tral station  begins  to  realize  that  in  every  load  of  merchan- 
dise which  passes  him  on  the  street  there  is  an  opportunity 
for  the  sale  of  electrical  energy  he  will  be  overlooking  one 
of  the  best  sources  of  off-peak  revenue  which  he  would  be 
able  to  secure  for  his  company. 

The  policy  of  preaching  the  electric  vehicle  to  prospective 
customers  was  recommended,  but  the  further  policy  of 
practising  what  was  preached  was  efhphasized  to  a  greater 
extent.  The  typical  load  curves  which  were  shown  in  the 
paper  well  illustrated  what  is  being  done  by  the  companies 
which  have  already  begun  to  realize  the  importance  of  the 
electric  vehicle  load.  Instances  and  data  cited  from  the 
leading  express  companies  and  from  the  largest  central 
stations  in  the  country  prove  without  a  doubt  that  the  elec- 
tric truck  is  effecting  a  great  saving  for  both  the  owner  and 
the  company  which  furnishes  the  energy. 

The  off-peak  character  of  the  electric-vehicle  load  was 
mentioned  and  the  load  curves  of  several  garages  serving 
both  pleasure  and  commercial  vehicles  were  given.  It  is  a 
notable  fact  that  practically  all  of  the  demand  for  changing 
energy  is  made  at  times  when  the  demand  from  all  other 
sources  is  at  its  lowest  or  is  rapidly  falling  off.  The  prac- 
tice of  boosting  at  the  noon  hour  was  cited  as  the  only  way 
in  which  the  depression  in  the  load  curve  of  the  central 
station  which  occurs  at  that  time  can  be  filled. 

Data  on  commercial  vehicles  in  Chicago  showed  that  the 
number  of  electric  trucks  had  increased  from  80  in  the 
year  of  1910  tn  647  in  May  of  1913.  In  closing  Mr.  With- 
erby stated  that,  having  convinced  every  live  merchant,  the 
large  express  companies  and  the  entire  brewery  industry  of 
the  economy  of  the  electric  truck,  it  is  his  hope  and  the 
hope  of  all  of  the  manufacturers  that  in  the  near  future  all 
of  the  central-station  men  will  see  the  opportunity  which  is 
being  offered  to  them  and  will  co-operate  in  exploiting  the 
electric  truck. 

Discussion 

Mr.  Douglass  Burnett,  of  the  Consolidated  Gas,  Electric 
Light  &  Power  Company,  of  Baltimore,  said  that  his  com- 
pany has  taken  upon  itself  the  responsibility  of  pushing  the 
sale  of  electric  vehicles,  but  regrets  that  it  has  had  to  do  so 
because  considerable  expense  and  trouble  are  involved. 
However,  at  present  there  is  lacking  an  effective  system  of 
selling  electric  cars,  so  that  active  central-station  co-opera- 
tion with  the  manufacturers  is  necessary.  He  described  the 
garage  opened  by  his  company  and  stated  that  through  its 
activities  over  100  electric  vehicles  have  been  introduced 
into  Baltimore.  That  not  more  electric-vehicle  manufac- 
turers are  locally  represented  is  a  cause  for  regret,  because 
there  are  about  fifty  gasoline-car  salesmen  in  the  city  will- 
ing to  sell  gasoline  trucks  at  little  or  no  profit. 

Mr.  W.  H.  Blood.  Jr.,  of  Stone  &  Webster,  Boston,  Mass., 
discussed  the  importance  of  central-station  companies 
preaching  what  they  practise.  Too  little  is  said,  he  declared, 
about  the  success  attending  the  use  of  electric  vehicles. 

Mr.  J.  C.  Parker,  of  the  Rochester  (N.  Y.)  Railway  & 
Light  Company,  voiced  the  desirability  of  employing  loaded 
synchronous  motor  sets  in  garages  for  power- factor  cor- 
rection purposes,  and  also  the  justification  for  central- 
station   companies   taking  care  of   garages  as   a  legitimate 
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part  of  the  business.  He  called  attention  to  the  perform- 
ance of  electric  vehicles  in  governmental  service  at  Wash- 
ington, as  described  in  a  paper  prepared  for  the  convi  ntion 
of  the  American  Society  of  Mechanical  Engineers  b>  the 
superintendent  having  charge  of  that  work,  and  suggested 
that  an  investigation  be  made  into  the  conduct  of  garages 
with  a  view  to  bettering  conditions. 

Mr.  F.  VV.  Smith,  oi  the  I  niti  d  Electrii    I  ight  S 
Company   of    New    York,    regretted   that   the   author    unin- 
tentionally "knocked"  tl .try  in 

stating  thai  over  60  pei   ci  nt  ol   thi  m     bow  d  no 
whatsoi  ie  electric  vehicle,    Hi   insi  ted  that  central 

station  comp  ipport  the  electric-vehicle  movement 

and  stated  in  abstract  the  plans  of  the  publicity  committee 
oi  the  Electi  ic  Vehicli  0  iation  of  Ami 

Mr.  F.  M.  Beardslee,  of  the  Union  I  i'ower 

Company,  St.  Louis,  related  thi    practice  followed  by  that 

pany   in   nursing   the   electric  vehicle  and  then  giving 

up  its  garages  as  soon  as  the  use  of  the  vehicles  was  well 
established  and  go  owned  by  private  com: 

wen  available. 

Mr.  R.  S.  Hale,  of  the  Boston  1  di  ion  company,  doubted 
the  \\  1  'loin  of  installing  sym  < 

if  the  business  is  off-peak,  but  Mr.  Parker  stated  that  in 
Rochester,  N.  Y.,  the  sets  in  garages  are  used  twenty-four 
hours  a  day. 

Mr.  G.  B.  Tripp,  of  the  Harrisburg  (Pa.)  Ligh 
Company,    told   oJ    the   advantages   of   the    electric-vehicle 
load  as  affect  ing  the  load-fai 

Mr.  T.  I.  Joins,  of  the  Brooklyn  Edison  company, 

1 1  Mr.  Parker  as  to  the  ral  d  in  Rochester  foi 

garage  service.     Mr.   Parker    said   that    when    thi 
furnishes  his  own  apparatus  th  per  kw-hr., 

and  that  where  synchronous  motor  generator  sets  are  in- 
stalled by  the  companj  it  is  foi  thi  idvantages  derive. 1  by 
the  company 

Mr,  S.  M.  Kennedy,  of  the  Soutl  1  nia   Edison 

1  ompany,  Los  Angeles,  Cal.,  said  there  could  1, 
of  the  advantages  of  the  1  lectric-vehicle  load,  and  that  the 
u,i\  to  obtain  the  load  ii    foi  the  central  stations  them 
to  use  the  vehicles.     He  did  not  advocate  electric  vehicles 
for  long-distance  runs,  but  he  did  insist  thai  the  electric- 
ii ■■in  company  should  support  the  business  by  example. 

A  representative  of  the   Denver  8    I  lectric 

Light  Company  told  of  what  was  being  done  in  his  city, 
and    Mr.    E.   F.   I.awton,  of   thi 
Light  Company,  gave  the  practice  of  his  company,  which 

owns  the  batteries  and  sells   the   service 

Mr.  F.  L.  Morgan,  of  the  Standard   Electric  Car  Com- 
pany, of  Jackson,  Mich.,  commented  on  the  impressioi 

the  previous  speakers  that   electric  trucks  are  all-important, 

whereas  the  possibility  of  a  low  ■  easure 

car  has  not  had  any  consideration.     He  said  th 

show  that  there  are    |  Soo   families  in  the  United   States  with 

annual  incomes  ranging  above  $15,0  imilies 

with  incomes  of  from  $5,000  to  $15,000  The  latter 
would  be  interested  in  a  pleasure  car  selling  for  less  than 
$2,000  and  also  in  the  economies  attending  the  use  of  elec- 
tricity as  the  motive  power.  In  summing  up,  Mr.  Withcrbv 
said  investigation  had  convinced  him  that  75  per  cent  of  the 
central-station  managers  in  the  West  are  hostile  to  electric 
vehicles,  and  that  little  development  will  take  place  in  any 
territory    when     thi  light    company    is    entirely 

neutral. 

l'l  11  IKU    R  mi  w.w     Loz  IONS 

Because  of  its  notably  good  load-factoi 
and  iis  effect  in  improving  the  diversit)  factor,  the 
trie-railway   load,  both   urban   and   interurban,  was   pointed 
out  in  a  paper  by  Mr.  E.  P.  Dillon,  oi  the  Westingh 
Electric  8    Manufacturing  Company,  to  be  a  particularly 
good  one  for  the  central  stations  to  obtain.     The  facts  that 
it  represents  a  large  block  of  energy  sold  to  cue  customer. 


that  it  is  generally  a  growing  load,  and  that  the  customer 
is  one  of  known  credit,  were  stated  to  be  additional  advan- 
tages in  favor  of  this  load.     A  nu  Lances  were 

mainly  in  the  larger  cities,  where  the  ran 
are  operated  by  central-station  energy.     It  was  shown  that, 
important    as    this   demand    is,    its    requirements   are   over- 
shadowed by  those  of  the  lighting  and  motor  loads,  so  that, 
although  25  cycli 

purposes,  the  60-cycle  frequency  required  for  lighting  and 
ordinary    moti  1  tndard.     A   simple   and 

interesting  chart  ■  the  railway  peak 

at  all  sea  ■  L|  while  the 

lighting  and  motor  peaks  occur  between  4  p.  m„  at  thi 
oi  I  >ei  1  11:'"  1    am    : 
on  the  length  of  day  at   the  variou 

insideration,  then,  those  days  that  are  dark   through 
Stormy  or  cloudy  condit  ire  only  two 

less    than    a    montl 

March  and  at  tin  tember — when  the  railway  and 

lighting  peaks  arc  likely  to  occur  at  the  same  time.  Finally, 
it  wa  i   a  very  considerable  ad  ed  by 

the  combination   of   the  lighting  n  r   and 

the  railway  loads  consists  m  the  ability  to  use  larger  gen- 
erating equipment,  with  its  increased  efficn 

Central-Station   Service  in  Coai.  Mi 

In  a  paper  by  Mr.  W.  A.  Thomas,  of  the  Westinghouse 
Electric  &  Manufacturing  Company,  were  presented  many 
interesting  points  in  regard  to  the  relation  between  central 
mines,    and  nt    agreements   in 

regard  to  energy  supply  were  cued.  Though  many  coal 
mines  are  in  close  proximity  to  central  |   until 

rather  recently  did  the  central  stations  take  up  the  t 

•ctric   mine   operations.  have 

been  built   close  to  coal  mines   for  the  primary  purp- 
supplying  energy  for  mines. 

I  he    author   confined    i 
mine  led  some  figures  relating  to  mine  opera- 

tion   derived    from    investigations    in    van  1    the 

country.  \  stud)  of  fifty-six  mine  plants  m  West  Virginia 
showed   ,111  •  died,   with   an   a   • 

load-factor  of  26  per  cent.     The  averagi 
was   found  to  be  $80  per  kw-hr.  installed.     Ten  mines  in 
Ohio   having   an  o   tons   each    per 

month,   with   an   isolated   power   plant   at   each,   showed   an 
:^c  cost  of  energy  of  2.553  cents  per  kw-hr.    The  aver- 

id- factor    for   a   : 
r    cent,    but    the    average    nun  onlv 

fifteen   and  r  month,   resulting  in  a  thin 

nt.      The  .,  tmption  per 

ton  mined  was  2.3  kw-hr. ,  but  in  this  case  the  fans  and  the 
main    pumps    were    driven    by    steam.      It  the 

question  of  supplying  centra' 

it    was   nee  ss,,rv    to    figure    01 

and    lb  central-station    energy,    without 

charge,  was  m   this  ver  kw-hr. 

\    ty| 
central-statioi    ei  Ft  operating  in  the 

Middle  West    wh(  •  era- 

tions    were  call)  .    inch: 

steam    hoist    with    an    el(  team 

ion  this  mini 

with  a  valui 
In   H)ij  witl 
production  n 
or  2.24  per  cent 

trident   from  this  that  t  equals  onlv  the 

normal   vain.  ration,  V  ith  a 

compli 

very  material  reduction  in  th(  jje  on  the  cost  of 

power  plants  with  the  substation  eqtr 

The  author  emphasized  the  importance  of  the  representa- 
the  central  station  having  a  -  thorough 
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working  knowledge  of  mine  operations  and  understanding 
of  the  elements  of  cost  entering  into  the  matter  of  coal 
production.  On  the  other  hand,  he  must  also  be  able  to 
make  the  customer  understand  the  conditions  of  operating 
central-station  plants  in  order  that  he  may  have  confidence 
in  the  ability  of  the  central  station  to  continue  for  a  long 
period  to  furnish  energy  at  the  rates  quoted. 

In  new  developments  the  factor  decidedly  in  favor  of 
central-station  service  is  the  reduced  investment  on  the  part 
of  the  mine  operator  in  substation  apparatus  as  against  an 
isolated  generating  station.  In  many  instances  the  central- 
station  company  has  even  found  it  desirable  to  make  the 
investment  for  the  substation,  allowing  the  mine  operator 
to  pay  for  it  in  instalments  with  a  reasonable  interest,  or  to 
retain  the  substation  equipment  and  allow  the  mine  operator 
to  pay  a  reasonable  interest  and  depreciation  on  the  invest- 
ment. A  notable  case  of  this  kind  is  a  contract  made  by 
the  Centerville  Light  &  Traction  Company,  of  Centerville, 
la.,  for  furnishing  energy  to  coal  mines  some  8  miles  from 
the  central  station,  installing  the  necessary  step-down  trans 
formers  and  2200-volt  motor-generator  sets,  the  energy 
being  metered  at  2200  volts  before  it  enters  the  motor- 
generator  set.  The  coal  companies  furnish  the  building 
and  the  central-station  company  furnishes  the  apparatus 
and  charges  a  rental  of  15  per  cent  per  year  for  the  use 
of  this  with  an  option  to  purchase  at  any  time  less  the 
amount  attributable  to  depreciation,  which  is  figured  at 
9  per  cent  per  year.  The  power  company  constructs  the 
transmission  line  to  the  coal  mines  upon  an  agreement  with 
the  coal  companies  of  a  minimum  bill  per  year. 

In  conclusion,  the  author  expressed  the  opinion  that  cen- 
tral stations  located  in  the  proximity  of  coal  mines  have  a 
most  attractive  market  for  energy,  especially  where  com- 
bined with  a  general  lighting  and  motor-service  load,  and 
again  emphasized  particularly  the  necessity  of  understand- 
ing the  mine  operator's  conditions. 

Discussion 

The  paper  was  discussed  by  Messrs.  W.  H.  Thomson, 
Jr.,  of  the  Des  Moines  (la.)  Electric  Company,  and  D.  B. 
Rushmore,  of  the  General  Electric  Company.  Mr.  Thom- 
son inquired  as  to  mining  regulations  calling  for  reserve 
supply  for  fans  in  case  of  failure  of  the  main  circuit,  but 
none  present  could  enlighten  him.  Mr.  Rushmore  stated 
that  in  the  Pocahontas  coal  regions,  where  every  pound 
of  coal  is  marketable,  no  trouble  was  experienced  in  selling 
hydroelectric  energy  to  mines.  He  described  a  method  of 
induction  motor  control  in  which  a  converting  set  is  con- 
nected in  the  secondary  circuit  of  the  motor  and  returns 
energy  heretofore  wasted  in  resistance  to  the  line. 

Central-Station  Ice  Making 

The  report  of  the  committee  on  refrigeration,  of  which 
Mr.  George  H.  Jones,  of  the  Commonwealth  Edison  Com- 
pany, Chicago,  was  chairman,  contained  a  short  outline  of 
the  theory  of  refrigeration.  The  two  systems,  the  com- 
pression system  and  the  absorption  system,  were  explained 
in  detail  and  the  various  methods  of  applying  each  system 
were  described.  The  method  of  estimating  the  size  of  the 
machine  to  be  used  for  various  purposes  was  explained,  and 
recommendations  were  given  as  to  the  factors  to  be  con-  ■ 
sidered  in  such  calculations.  The  committee  particularly 
emphasized  the  qualities  of  the  so-called  Audiffren  type  of 
refrigerating  machine  recently  placed  on  the  market  and 
described  in  the  Electrical  World  of  March  8. 

In  regard  to  central-station  ice  making  the  committee 
considered  the  practicability  of  central-station  service  for 
this  class  of  business  to  be  beyond  doubt.  Investigations 
made  by  the  committee  proved  it  to  be  a  most  attractive 
field,  as  these  plants  generally  require  the  use  of  between 
100,000  kw-hr.  and  200,000  kw-hr.  per  month,  particularly 
during  the  summer  months.  The  2000  steam-driven  ice 
plants  in  the  United  States  would,  if  operated  by  central- 


station  service,  consume  from  600,000,000  kw-hr.  to  700,- 
000,000  kw-hr.  per  year.  The  number  of  electric  plants  has 
been  increasing  steadily,  and  the  probabilities  are  that  the 
increase  will  continue.  Though  no  general  rule  can  be  laid 
down  in  regard  to  rates  and  other  factors  entering  into  the 
energy  supply,  it  seems  that  central-station  companies  should 
be  able  to  secure  practically  all  of  the  new  ice  plants  which 
will  be  constructed  in  the  future.  The  particular  advan- 
tages of  electrically  operated  ice  plants  are  that  they  may 
be  built  at  or  near  the  center  of  distribution  irrespective  of 
railroad  facilities.  It  is  a  well-established  fact  that  a  very 
large  item  of  cost  in  the  ice  business  is  that  of  delivering 
to  the  consumer.  The  ideal  arrangement  would  be  to  install 
plants  of  80-ton  to  100-ton  capacity  about  two  miles  apart, 
so  that  each  plant  could  supply  ice  for  the  territory  within 
a  radius  of  a  mile,  thus  reducing  delivery  to  a  minimum. 
Another  point  of  advantage  which  is  also  a  well-established 
fact  is  that  better  ice  can  be  produced  in  an  electrically 
operated  than  in  a  steam-driven  plant,  as  the  trouble  fre- 
quently encountered  in  steam-driven  plants  of  having  oil 
carried  over  from  the  engine  cylinders  is  entirely  elimi- 
nated. 

A  number  of  points  were  given  as  to  methods  for  securing 
ice  business.  In  this  connection  the  committee  presented  a 
few  facts  concerning  the  quality  of  water  which  had  impor- 
tant bearing  upon  the  manufacture  of  ice  and  also  advised 
as  to  the  system  to  be  used  under  different  water-supply 
conditions. 

The  committee  pointed  out  that  the  successful  operation 
of  an  electrically  driven  ice  plant  is  primarily  dependent 
upon  the  equipment  installed,  an  important  part  of  which 
is  the  motor  drive.  In  all  plants  thus  far  constructed  three- 
phase  alternating  current  is  used.  The  opinion  of  the  com- 
mittee is  that  slow-speed,  slip-ring,  induction-type  motors 
and  drum  controllers  should  be  used.  In  case  constant 
speed  work  is  desired  the  resistance  of  the  resistors  to  be 
furnished  with  the  controller  need  be  large  enough  simply 
for  starting  the  motor.  If  variation  of  the  speed  should 
become  desirable,  the  only  change  required  would  be  to 
install  additional  resistors. 

The  use  of  multiple-speed  motors  has  been  suggested  for 
this  class  of  work,  but  it  is  the  opinion  of  the  committee 
that  this  practice  should  be  discouraged  as  the  efficiency 
.  of  the  motor  at  full  load  is  not  quite  so  high  as  that  of  the 
standard  motor,  and,  furthermore,  the  power-factor  is  con- 
siderably lower. 

The  question  of  superiority  of  the  steam  and  electric 
plants  the  committee  answered  in  the  words  of  one  of  the 
largest  ice  operators  in  the  country,  who  has  a  number  of 
distilled  ice  plants  of  both  types.  He  states  that  under  his 
conditions  of  operation  there  is  practically  no  difference  in 
the  cost  of  manufacture  under  the  two  systems.  Under  the 
electric  plan  of  operation,  however,_  he  can  locate  plants  in 
a  way  to  suit  best  his  needs,  and,  furthermore,  the  possi- 
bility of  contamination  from  oil  is  removed,  which  is  a 
point  of  value. 

A  particularly  valuable  feature  of  this  report  was  an 
appendix  containing  a  long  list  of  refrigerating  plants  for 
various  purposes,  such  as  for  office  buildings,  wholesale 
meat  markets,  provision  dealers,  residences,  hospitals,  pack- 
ing houses,  florists,  drug  stores,  candy  factories,  groceries, 
dairies,  restaurants,  fur  stores,  hotels  and  others.  In  all, 
seventy-five  plants  were  specified.  For  each  plant  were 
given  the  refrigerating  equipment  of  electric  motors,  refrig- 
erating machines  and  other  particulars  which  may  be  of 
interest.  There  were  also  a  number  of  specifications  of  ice- 
making  plants  which  are  of  great  interest,  each  one  of  these 
containing  complete  data  as  to  time  of  operation,  rated 
daily  output,  annual  output,  energy  consumption  by  month 
of  the  year,  connected  horse-power,  number  of  motors, 
average  consumption  per  month  per. connected  horse-power, 
consumption  per  unit  of  manufactured  product,  and  the 
maximum  demand  in  kilowatts  of  the  plants.     The  median- 
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ical  and  electrical  equipment  of  the  plant  was  outlined  in 
each  instance. 

Discussion 

An  interesting  discussion  followed  the  reading  of  the 
report,  Messrs.  H.  Cochran,  of  the-  Carbondale  Machine 
Company's  Chicago  office;  T.  I.  Jones,  of  Brooklyn;  .R.  H. 
Tillman,  of  Baltimore;  L.  H.  Egan,  of  Kansas  City;  J.  P. 
Pope,  of  Lexington,  Ky.,  and  E.  \V.  Lloyd,  of  <  hicago, 
participating.  Both  Mr.  I  ochran  and  Mr.  Pope  spoke  of 
the  excellent  results  attending  the  use  of  exhaust  steam 
in  making  ice  as  a  central  station  by-product.  Mr.  Jones 
told  of  two  raw-water  ice  plants  which  the  Brooklyn  Edison 
company  had  recently  connected  to  its  circuits.  ' 
secure  tin-  load  the  rate  w<  r<  ba  d  on  a  yearly  load-factor 
with    a    minimum  In    work    of    tins    kind    Mr. 

Jones  pointed  "in  thai  th  1  hiefly 

in  the  distribution  costs.     The  haulage  of  coal  to  the  ice- 
making  planl    ind  thi  of  the  manufactured  product 

are  items  of  importance.     1  '■  Brook]  1    tl      plan 
manufacturers  is  to  establish  so  as 

to  minimize  the  cost  of  deliver}  ol  ice. 

\h.   I  loyd  related  his  expi  with  ice-making  loads 

in    Chicago       I'  lants,    he    said,    have    a 

yearlj   load  1."  tor  ranging   fro  a  the 

1  'hicago  ill  1  rlj  the 

average,  although  monthlj   lo  d       tors  of  75  per  cent  will 
l"   guaranteed  by  the  manufactun  rs  From  April 
'I  In-  maximum  demand   is  governed  rgely   by  the 

humidity   in  the  summer  tunc   and   1 

affects  the  system.     No  manufactun  driven 

refrigerating  appa  tctlj   what   his  costs  arc. 

and  1 1  I"'  ili<l  he  would  ne\  1  1  admit 
anj   saving.     However,  more  and  more  electrically  driven 
raw-water  plants  are  being  installed.     The  electric  meter 
measures  exactly  the  consumption  ol 
cost  of  production  can  b<    determined  with  precision.     It 
is  possible  to  reduce  the  cosl   per  ton  bj   empli 
cooling  water.     The  ratio  giving  most  economical   1 
must  be  determined  for  each  specific  case.    Where  water  is 
clu-ap  the  energy  used  per  ton  1 

Central-Station  Steam  Heating 
I  in-  work  of  the  committee  on  steam  heating,  of  which 
Mr.   S.   Morgan   Bushnell,  oi    the   '  ommonwealth    Edison 
Company,  l  hicago,  was  chairman,  was  largely  devotei 
the  securing  of  data  on  cost  of  heating  bj   steam  and  hot 
water,  relative  merits  and  demerits  of  the  two  systems,  use 
of  waste   hi.it    From   gas   and   oil    engines,   and   the    relation 
between  the  steam  and  electrii    loads   in   large  buildin 
affecting  the  question  of  using  exhaust  steam  for  heating 
The  committee  did  nol  1  icpress  any  definite  opinion  as  to 
the  profitableness  of  the  steam-heating  business,  though  il 
holds   an  optimistic   view  on   the   matter   and   ex| 
belief  that  .1  mon  wing  on  a  dollars-and 

cents  basis  will   be  achieved  with    further  expi 
information  concerning  the  various  elements  entering  into 
the  business.      W  .1  caution  th<    committee  points  out  one 
error  often  made  u     ti  ompanies  in  extending 

their  piping  systems  too  far.  with  the  consequent  result  of 
a    large    investment    and  operating    expenses    on 

which  the)  .11  e  unabli   to  earn  returns. 

In  ordei   to  compan     !  1      pstems  of  steam-heating 

and  hot-water  heating  the  comi   itte<    ,    1   ented  in  tabulated 
form  the  argument  m  from  both  the  com 

pany's   side  and   thl  r's.      In   regard   to   method 

charging,   it    seemed   to  be   the   unanimous  opinion   that   the 
meter   rates   should   be   Used   as    far   as   possible.      Singlt 

and  two  r.ne  systems  were  discussed  and  experiences  with 
both  systems  referred  to      i'  measure  system 

with    a   sliding   scale   of    rates   based   on    the   amount    of    the 

meter  readings  was  recommended   for  the  small  customers. 

rhe  Subject   Ol    USing  waste  heat    from  gas  an, 1  oil  engines 

for  beating  purposes  is  b)  no  mean    a  new  one.  though  little 


has  been  written  about  it.  In  fact,  attempts  were  made 
than  twenty-five  years  ago  along  these  lines.  There 
are  two  distinct  methods  of  utilizing  this  waste  heal 
Heating  water  by  means  of  exhaust  gas,  either  by  raising 
the  temperature  of  the  water  discharged  by  the  jackets  of 
the  engine  or  raising  the  temperature  of  other  water,  such 
as  that  in  a  closed  hot-water-heatinf  :thout  mak- 

any  use  of  the  heat  in  the  jack  rais- 

ing   •'  boiler 

■  ither  the  jacket  water  or  other  water,  with  no  attempt 
to  utilize  the  heat  contained  in  the  jacket  water.     The  merit 
h   method   and   the   application    for   various   pur| 
xpiained.     Several  cur..  -a   the 

it  in  an  oil 
■  ngine  and  the  results  of  test  upon  an  exhaust  hcate: 
ne.     There   are   a    nunii 
r  the   very   lit  t  to  which  the  hi 

ichaust   and   in  the  jack.  ■ 

paratively    small    amount    of    heat    available    I 

with   the  ai  haust 

•    carrying  a  similar  load.      The  ap 
mate   number   of  pounds   per   kilowatt-hour   available   from 
various  types  of  prime  movers  is  as  follows:     Simple  auto- 
matic engine,  60;  single-cylind  Cor- 
liss not                     ig  compound 
exhaust  used  for  raising                               un,  3. 

An  inter.  iade  by  the  committee  on  the 

relatii  and  electric  loads  in  building 

voted  to  a  great  variel  -  as  affecting  the 

Hon   of  using  exhaust  steam   for  heating.     Typical  curves 
for   different    types   of    buildings    were    reproduced 
curve  it  even  in  the  winter  time,  when  the  heat- 

ing and   motor  service   requirements  more   near! 
there  is  still  a  wide  variation  in  the  I 
at   certain   pi  the   day    the   demand    f<  1 

heating  being   far 

11  r  periods  of  the  clay  the  demand  for  electricity 
is  far  in  excess  of  the  demand  for  heating.     In  view   of  the 
fact    that    the    steam   demand    for    ! 
gether  in  the  summer  and  in  the  w 
cidenl   with  the  demand   for  electricity,  it   i-.   ri 
that  the  utilization  of  exhaust  steam  for  heating 

is   not    neai  a    factor   in 

someti  timed.    Thei  lerable  vari- 

ation  I  ferent  buildings,  the  lack  of  co-ordination 

being  much  more  marked  in  some  than  in 

Discu 

Messrs.  W.  R.  I  oilier,  oi  the  Georgia  ;any, 

Atlanta.  <  ia. :  I ..  II.  Scherck 

\ledo,  III.,  and  K.  F.  Mc 
i    in   the   dis  Mr.    Bushnell's   report.      Mr. 

Collier  called  attention  to  a  peculiai 

by  advances  in  the  art.     Ill-  heat 

in    Atlanta    from  It    re- 

cently   It   11  i 
ment,   so   that    tl 

but  it  will  b 

heating 

high  pressui •    mu 

the     weather     thi  Mr. 

te  elephant 
hands   for   the   sail  e  1     -     ,  but 
isolated  plat 

th  while  to 
■ 

-er\  ice    «  itl 

interest    to   I 

inhabitants,  'here 

the  in 

building  to  building  through  the  h   - 
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matter  to  get  at  the  mains  at  any  time.  Magnesia  is  used 
for  insulation.  A  flat  rate  of  $4  per  1000  cu.  ft.  of  radia- 
tion per  year  is  in  vogue,  and  a  meter  rate  of  40  cents  per 
1000  lb.  of  condensation  is  charged.  The  income  from  the 
heating  load  is  a  trifle  more  than  the  cost  of  the  coal. 


Relations  with  the  Public 

Preventing  Panics 

An  important  feature  of  the  first  commercial  session  was 
an  address  by  President  David  R.  Forgan,  of  the  National 
City  Bank,  Chicago,  on  "How  to  Protect  Business  from 
Disturbances  Caused  by  Panics."  A  large  and  representa- 
tive audience  cordially  greeted  the  speaker,  who  was  intro- 
duced by  Past-president  Samuel  Insull,  and  at  the  close  of 
the  address  much  enthusiastic  appreciation  was  displayed. 
Mr.  Forgan  explained,  with  great  clearness,  the  functions 
of  credit  in  modern  business;  discussed  the  disadvantages 
of  the  present  American  banking  system,  and  reviewed  the 
recommendations  of  the  National  Monetary  Commission, 
whose  exhaustive  work  in  the  past  three  years  points  the 
way  toward  the  establishment  of  a  flexible  financial  sys- 
tem in  the  United  States.  The  commission  finds  that  the 
country's  currency  lacks  elasticity;  that  mobility  of  reserves 
is  needed;  that  the  American  business  world  lacks  liquidity 
of  bank  assets,  and  that  the  centralization  of  banking  power 
closely  allied  to  the  national  government  is  a  vital  essential 
in  bringing  our  banking  system  up  to  date  and  establishing 
country-wide  safeguards  against  rigid  monetary  conditions 
unresponsive  to  the  legitimate  demands  of  business  in  crit- 
ical periods.  In  a  comprehensive  outline  of  the  commis- 
sion's recommendations,  Mr.  Forgan  described  the  func- 
tions of  the  suggested  National  Reserve  Association  of  the 
United  States,  which  it  is  proposed  to  form  through  the 
united  action  of  all  the  state  and  national  banks  of  the 
country  which  care  to  come  in  and  can  qualify  for  member- 
ship. This  great  bank  will  also  be  the  fiscal  agent  of  the 
government,  having  possibly  three  hundred  millions  of 
capital,  holding  the  reserves  of  the  banks  and  having  large 
power  in  issuing  notes  redeemable  in  the  national  money. 
As  a  great  central  reservoir  of  reserves  it  will  act  as  a 
powerful  agency  against  monetary  stringency,  and  if  estab- 
lished along  the  general  lines  recommended  by  the  commis- 
sion will  go  far  toward  making  panics  in  the  United  States 
as  rare  as  they  are  in  England,  France  and  Germany,  where 
a  centralized  banking  organization,  closely  allied  to  the 
government,  insures  stability  and  confidence  throughout  the 
nation. 

Mr.  Forgan  explained  that  there  is  little  to  fear  in  such 
a  centralization  and  that  the  contention  that  by  this  scheme 
Wall  Street  is  seeking  to  control  all  the  money  in  the 
country  is  beside  the  mark.  The  truth  is  that  it  is  proposed 
to  transfer  the  control  from  Wall  Street  to  Washington, 
from  the  hands  of  the  private  banks  to  the  hands  of  all  the 
chartered  banks  of  the  country,  with  the  closest  govern- 
mental relations.  Closing,  the  speaker  urged  the  united  sup- 
port of  business  men  on  behalf  of  the  proposed  reform, 
which  will  put  this  country  on  a  level  with  its  largest  com- 
petitors in  this  great  matter  of  national  and  international 
credit. 

Conservation  of  Natural  Resources 

In  a  paper  entitled  "The  Failure  of  Conservation  to  Con- 
serve," Mr.  E.  H.  Thomas,  of  the  Post-Intelligencer.  Seat- 
tle, Wash.,  attacked  the  Bureau  of  Forestry  of  the  Depart- 
ment of  Agriculture,  claiming  that  it  is  hostile  to  develop- 
ment, especially  in  Alaska  and  in  the  Far  West,  and  thus 
instead  of  using  without  wasting  has  wasted  without  using, 
which  of  course  is  not  conservation  in  its  broadest  sense. 
He  showed  the  difficulty  experienced  by  private  companies 
in  obtaining  water  grants  in  the  National  Forest  Reserve 


because  the  regulations  are  prejudicial  to  investors,  and 
stated  that  it  is  time  for  the  country  to  place  the  adminis- 
tration of  the  public  domain  on  a  business  basis.  This,  he 
said,  can  be  done  by  employing  practical  business  men  to 
carry  on  the  work  instead  of  theorists  and  politicians.  The 
latter,  he  held,  have  brought  conservation  into  disrepute 
and  made  it  odious  to  the  Northwest,  which  suffers  most 
from  the  existence  of  an  undeveloped  and  unprofitable 
wilderness. 

Discussion 

Mr.  D.  B.  Rushmore,  Schenectady,  N.  Y.,  discussed  the 
problem  of  conservation  broadly,  touching  upon  the  new 
economic  problems  of  hydroelectric  development,  whose 
difficult  solution  has  tended  to  create  more  or  less  in- 
activity. Lack  of  understanding  of  the  situation  is  largely 
responsible  for  the  slow  unfolding  of  public  policies  re- 
garding hydroelectric  developments.  A  campaign  of  edu- 
cation is  needed  to  bring  the  facts  to  public  appreciation. 
Closer  connection  between  the  public  and  its  governmental 
representatives  is  essential  in  order  to  secure  adequate 
development. 

Literature  on   Electrical   Subjects 

In  the  report  of  the  committee  on  publications,  of  which 
Mr.  Douglass  Burnett,  of  the  Consolidated  Gas,  Electric 
Light  &  Power  Company,  Baltimore,  was  chairman,  a  record 
was  given  of  the  year's  work  in  the  distribution  of  litera- 
ture on  electrical  subjects.  Of  the  publications  completed 
by  the  previous  committee  there  were  sent  out  during  the 
season  of  1912-13  up  to  the  end  of  March,  1913,  165,930 
copies  on  the  following  four  subjects:  "Electric  Service  in 
the  Home,"  "Electrical  Equipment  of  the  Home,"  "Indus- 
trial Lighting"  and  "Ornamental  Street  Lighting."  The 
committee  reported  also  that  it  had  been  actively  engaged  in 
the  preparation  of  new  subjects  and  that  before  the  expira- 
tion of  its  term  of  office  there  would  be  available  for  dis- 
tribution literature  on  the  following  subjects:  "Home 
Thoughts  Electric,"  "Store  Service,"  "Church  Lighting"  and 
"Electricity  on  the  Farm." 

The  usefulness  of  this  service  especially  to  the  smaller 
companies  was  dwelt  upon,  and  an  appeal  was  made  for 
more  interest  in  it  from  both  the  large  and  the  small  con- 
cerns among  the  members.  It  was  stated  that  so  far  during 
the  year  the  orders  for  this  literature  had  come  from 
eighty  companies,  while  there  are  about  1300  Class  A 
members  in  the  association  to  whom  the  service  is  open. 
The  work  of  the  committee  during  the  past  year  had  fallen 
under  three  general  heads — (1)  supervisory,  in  looking 
after  the  slock  of  the  various  publications,  their  sale  and 
delivery;  (2)  constructive,  in  the  sense  that  it  had  under- 
taken the  preparation  of  new  matter,  and  (3)  commercial, 
in  that  one  member  of  the  committee  had  acted  as  sales 
manager  to  arouse  interest  in  the  several  publications.  The 
N.  E.  L.  A.  monthly  Bulletin  was  used  during  the  year  for 
advertising  purposes.  In  closing,  the  committee  recom- 
mended that  the  work  be  carried  on  next  year  under  a  new 
committee  and  that,  owing  to  the  large  amount  of  time  re- 
quired for  it,  appointments  be  made  on  the  basis  of  working 
membership. 

Discussion 

In  opening  the  discussion  on  the  report  of  the  publica- 
tions committee,  Mr.  T.  I.  Jones,  Brooklyn,  N.  Y.,  pointed 
out  how  large  a  number  of  the  company  members  of  the 
association  are  still  unfamiliar  with  the  good  work  being 
done  by  the  committee.  He  emphasized  especially  the  value 
of  using  the  committee's  literature  in  inaugurating  com- 
mercial campaigns,  declaring  that  the  finished  work  of  ex- 
perts is  thus  made  available  to  small  companies  at  a  cost 
for  which  even  the  mere  printing  could  not  be  duplicated  in 
small  quantities. 

Mr.  F.  H.  Gale,  Schenectady,  N.  Y„  while  complimenting 
the  products  of  the  publications  committee,  questioned  what 
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could  be  lacking  in  its  methods  that  only  80  out  of  1300 
company  members  had  availed  themselves  of  the  literature 
offered.  In  reply,  Mr.  M.  L.  Turner,  Cleveland,  Ohio,  sug- 
gested the  use  of  more  intense  salesmanship  in  distributing 
the  publications  themselves. 

Mr.  M.  S.  Seelman,  Brooklyn,  X.  V.,  called  to  the  sec- 
tion's attention  the  fact  that  several  of  the  most  'popular 
and  valuable  publications  of  the  committee  had  been  issued 
only  during  the  past  tew  weeks.  These  booklets  on  store 
lighting,  church  illumination  and  farm  service  will  doubt- 
less shortly  enjoy  a  large  demand.  Mr.  J.  C 
Pittsburgh,  Pa.,  spoke  of  the  delay  always  encountered  in 
launching    new    publications    and    predicted  iccess 

later. 

Mr.  C.  W.  Lee,  New  York,  urged  that  di  pendence  I"-  not 
placed    ''i  Hi    that   this   material    be 

properly  used  to  supplement  the  personal  efforts  of  central- 
station  salesmen.  Mr.  M.  ( .'.  Osborn,  Spokane,  Wash.,  said 
that  distribution  of  sam  blications  in 

central  stations  would  pn  unless  care  were  taken 

to  make  sure  that  they  reached  the  proper  band-  in  the  first 
place. 

Mr.  E.  F.  Vlcl  abe,   Htu     ille,  Pa.,  thought  the  qual 
some  ol  the  commercial  literature  "overdrawn"  and  said  he 
found  too  man}    repetition     ol    th 

pages  lie  had  examined  to  givi  uier  a 

correel  understanding  of  the  simplicity  of  elei 

Mr.  John  1  .  Parker,  Rochester,  X.  Y.,  declared  that  no 
"canned"  or  syndicated  literature  could  ever  be  as  effective 
as  material  prepared  locally  with  due  regard  tor  local  con- 
ditions, even  by  a  staff  of  ordinary  skill.  But  the  commit- 
tee's publications,  be  insi  ted,  inn  much  of  real  value, 

and  he  recommended  thai  thej  be  used  where  possible  to 
inaugurate    or    supplement    campaign    In-'  iduced 

locally. 

Mr.  S.  M.  Kennedy.  Los  Angeles,  1  d  that 

iit>    committee   subdivide  some  of   its  publications   into  a 

series    1     SI  Cl 0  llit  ely  to 

bus)'  merchants  and  manufacturers      Mi     II 
Three  Rivers,  Mich.,  told  of  his  own  successful 
printed  material  supplied  by  manufacturers 

I  1  1  'cation  of  Salesmen 

1)11  the  assumption  that  thi  tion  salesman 

indirectly  the  means  of  disposing  of  manufacturers'  prod- 
ucts, anil  that  the  immense  field  of  new  i'  quires 
men  having  all-around  training,  capable  of  taking  care  of 
a  district  and  meeting  intelligently  am  local  conditions 
without  recourse  to  the  hom<  office,  the  committee  01 
cation  of  salesmen,  of  which  Mr.  George  Williams,  of  11. 
L.  Doherty  X-  Company,  New  !■  or!.,  was  chairman,  carried 
on  investigations  to  bring  out  the  proper  qualifications 
necessarj  in  such  a  salesman                    eneral  charact 

tics  are  specified,  and  then,  I"-  n,   the  coin 

mittee  quotes  passages  culled  from  various  source-.  One 
of  the  first  essentials  mentioned  a-  a  prerequisite  is  for  the 
salesman  to  believe  he  has  something  which  it  is  right  for 
the  customer  to  use  and  of  which  he  has  need.  Other  quali- 
fications necessar)  to  '  li  in  effective  personality. 
good  humor  being  a  predominant  characteristic,  and  the 
absence  of  a  continual  "grouch";  imagination  also  to  a 
degree,  and  absolute  honesty  in  statement.  Salesmen  need 
not  be  purely  technical,  but  they  should  be  loyal  to  the 
organization, 

Many  central  stations  have  <  •'-  for  train- 

ing their  employees,  and  the  meth  ds  employed  in  son 
these  -wr  described  at  length.     Textbooks  recommended  for 
study  classes  by   the  committei    are   also  enumerated.     The 
books  cover  a  wide  ran  ctS,  but  the  greater  por- 

tion have  a  direct  bearing  on  modern  organization,  busi 
anil    salesmanship.       I"    question!     asked    of    representative 
nun  of  the  larger  companies  the  answers  indicate  that  the 
college  man  has  the  advantage  over  self  trained  an. I 


educated  men,  that  the  best  organization  is  secured  by  pro- 
motions from  within,  that  from  jj  to  100  per  cent  of  the 
men  employed  by  manufacturing  companies  are  college 
graduates,  and  that  fr  per  cent  of  the  men  in 

the  central-station  field  are  also  college-bred.  The  sub- 
committee to  which  was  referred  the  question  of  training 
by  correspondence  recommended  that  a  course  of  instruc- 
tion be  offered  to  member  companies  only,  and  that  the 
students  should  have  no  financial  relation  with  the  associ- 
ation. I  he  plan  outlined,  however,  only 
in  a  very  general  way. 

Discussion 

When  starting  •  entral-station  salesman,   Mr 

•  nectady,  X.  V.,  proposed  setting  a 
trial  period,  at  tin    end  of  which  t> 

candidate  would  receive  $100  a  month  if  he  "made  good." 
At   tin    <nd   of   the   fir- 1  •    might   be   again 

increased  to  $125,     In  ai  n  Mr.  B.  \V. 

Mendenhall,  .-salt  Laki 

uned  that  training  at  the  Chicago  Central 
>'i    Institute    involves    11.  to    continu. 

ployment    later   with   the   contributing    companies.      While 
the   regular   salesmi  11   il 
commi  hardly  likely,  added  Mr.  Lloyd,  that  the 

able  commissions  during  his  probat: 

Mr.   A.   C.    Einstein,   St.   Louis,    Mo.,  declared   that 
qualification  if  men  to  sell  electrical  mac' 

rent    from  ■  ntral- 

•  n    central-station    man 
will    he    found    to    handle    mo 

commercial    sales.      Tin 
tin      I  ric     Light    .\ 

-cho.il    are   similarly   divided   into   the   above   three   da 
The  heads  of  departments,  said   Mi 
need  a  comprehi  n  -r.  1  educatii  •;.  and  can 
■ 

ubt  whether  a  un:. 
scheme  oi    training  electrical   •  lesmen  would 

sful. 

Mr.    I.    \\  pro- 

vision should  be  made  fi  r  advancing  -  and  junior 

clerks,   in   return    for    faithful 
they    were    denied    opportunitil  'ling. 

Mr.   I     I )    Beardslee,  St.   Li  npany 

requires  every  employee  in  the  sales  department 
one    of    three    classes    of    instruction.      Advancement 
awarded   on   a   merit    ba< 

based    upon    the   kw    of  ;n    revenue 

obtained,  et<  I  and 

irded    monthly    to    the    five    highest    men.      If 
I 
business   when   certain   campaigns   are   under   way.      I- 
way    the   best   men   earn 

llso   taken 
The  cli 

Mr.   Einstein,  are  c<  nducted  by  a  "facult 
the   graduati 

an    examination    I  >cted    from    this 

faculty. 
Mr.  1  .  II    Scherck,  Poughkeepsie,  X.  '• 
ntral-Station  salesman  in  the  small  I 
know 

company      It 
"all-round"  men   For  tl 
pared    with    ■' 
appr.  \ 

men   in   the  smaller 

ler,   Milwaukee.  W 
during    the    discussion. 
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Central-Station   Advertising 

Bearing  in  mind  the  fact  that  the  best  advertisement  a 
central  station  or  any  other  commercial  organization  can 
have  is  a  satisfied  customer,  the  report  of  the  committee  on 
advertising,  of  which  Mr.  J.  Robert  Crouse,  of  the  Na- 
tional Quality  Lamp  Division  of  the  General  Electric  Com- 
pany, was  chairman,  asserted  that  40  per  cent  of  the  argu- 
ments used  by  salesmen  can  be  said,  and  said  better,  by 
advertising.  This  statement  was  intended  to  refer  to  the 
preliminary  work  only,  since  the  actual  closing  of  sales 
requires  personal  solicitation  and  can  seldom  be  done,  at 
least  in  this  line,  by  the  advertisement  alone. 

In  order  to  secure  efficiency,  the  responsibility  for  the 
direction  of  the  advertising  policy  and  activity  should  be 
definitely  placed,  and  the  closest  co-operation  should  exist 
between  the  advertising  and  selling  departments.  The 
paper  advocated  either  of  two  methods  for  determining  the 
amount  of  the  advertising  appropriation — (1)  taking  a  cer- 
tain percentage  of  sales  receipts  of  the  previous  year,  (2) 
taking  a  certain  amount  for  each  unit  of  energy  or  mer- 
chandise it  is  planned  to  sell. 

A  section  of  the  paper  of  distinct  value  was  that  in  which 
was  given  an  analysis  of  the  several  mediums  and  of  what 
each  is  best  adapted  to  carry.  The  ones  mentioned  were 
newspapers  (morning,  evening  and  Sunday),  electric  signs, 
letters,  window  displays,  shows,  fairs  and  demonstrations, 
theater  programs,  picture  shows,  billboards  and  street-car 
advertising.  Particular  emphasis  was  placed  on  the  value 
of  newspaper  advertising  for  certain  lines  and  also  on  that 
of  direct  mail  solicitation.  It  was  considered  inadvisable 
to  advertise  for  motor  load,  because  of  the  comparatively 
few  possible  customers. 

Essential  qualities  of  good  copy  were  then  discussed,  the 
principal  items  touched  upon  being  ideas,  arrangement,  re- 
newal frequency  and  seasonableness.  Methods  were  sug- 
gested for  the  carrying  on  of  special  campaigns  and  co- 
operative advertising.  House  organs  were  acclaimed  as  an 
effective  advertising  medium,  and  it  was  advised  that  by 
supplying  items  of  real  news  value  to  the  newspapers  a 
form  of  advertising  not  otherwise  possible  would  be  ob- 
tained. The  report  finished  with  the  statement  that  the 
Commercial  Section  publications  had  been  of  much  assist- 
ance in  this  field  and  were  less  expensive  than  the  same 
material  would  be  if  secured  anywhere  else. 

Supplementing  his  printed  paper,  Mr.  Crouse  also  pre- 
sented a  bibliography  of  the  twenty-seven  papers  on  sub- 
jects of  advertising  which  have  been  read  before  the 
National   Electric   Light  Association  since   1904. 

Passing  to  some  of  the  broader  aspects  of  selling  effort 
in  the  electrical  field,  the  speaker  pointed  out  that  while 
increased  efficiency  had  resulted  in  every  other  branch  of 
the  industry,  the  "selling  cost"  has  shown  no  decrease  dur- 
ing the  past  twenty  years.  With  the  electric-service  com- 
panies of  this  country  doing  an  annual  business  of  $400.- 
000,000,  5  per  cent  of  which  is  re-expended  in  sales  work ; 
with  the  manufacturers  and  jobbers  turning  over  $300,- 
000,000  yearly,  of  which  15  per  cent  goes  to  selling  expense, 
and  with  the  contractors  alone  collecting  some  $100,000,000 
annually,  Mr.  Crouse  estimated  that  at  least  $15,000,000  is 
now  being  expended  in  competitive  effort,  and  he  urged  the 
propriety  of  diverting  some  share  of  this  toll  of  the  ''war 
of  business"  to  a  co-operative  movement.  Until  the  organi- 
zation of  the  Society  for  Electrical  Development,  said  Mr. 
Crouse,  no  forum  existed  where  all  branches  of  the  in- 
dustry might  assemble  and  discuss  their  interrelated  prob- 
lems on  an  equal  footing. 

Discussion 

Postponed  from  the  session  of  the  preceding  day,  dis- 
cussion of  the  report  of  the  committee  on  advertising  opened 
the  third  commercial  session,  held  Thursday  morning. 

Mr.  N.  H.  Boynton,  a  member  of  the  committee,  declared 
that   the  present   report  was  only  "the  start"   of  the  pace 


which  the  advertising  committee  had  set  for  itself.  Here- 
tofore much  difficulty  had  been  experienced  in  securing 
data  of  any  kind  relating  to  this  subject.  On  two  points  in 
the  report  the  speaker  placed  especial  emphasis,  urging 
( 1 )  more  serious  consideration  of  advertising  as  an  aid  to 
sales  work,  (2)  fuller  realization  of  the  fact  that  a  sales- 
man's time  is  too  valuable  to  be  spent  in  any  work  which 
advertising  will  accomplish  at  much  less  expense. 

Mr.  M.  S.  Seelman,  Brooklyn.  X.  V.,  observed  that  the 
matter  to  be  found  in  the  committee's  report  would  prove 
of  no  less  value  to  large  central-station  companies  than  to 
those  in  smaller  communities.  He  complimented  the  report 
as  being  extremely  practical  and  useful  and  declared  that 
it  represented  the  best  compilation  of  its  kind  ever  at- 
tempted, codifying  as  it  did  the  experience  of  a  number  of 
companies. 

Mr.  C.  W.  Lee,  .New  York,  remarked  that  the  report 
struck  a  new  note  in  advertising.  When  considering  indi- 
vidual pieces  of  literature,  he  said,  attention  should  be 
especially  given  to  their  constructive  use  with  other  units 
in  the  same  campaign.  Mr.  Lee  recommended  the  use  of 
newspaper  space  in  presenting  corporation  policies  to  the 
public,  and  urged  managers  of  properties  to  confide  in  and 
encourage  newspaper  men  to  visit  their  offices  when  in 
search  of  items  of  interest.  A  company  might  thus  fortify 
itself  in  public  opinion  in  a  way  that  would  prove  extremely 
valuable  in  the  event  of  labor,  franchise  or  rate  contro- 
versies. 

Mr.  T.  R.  Elcock,  Jr.,  Philadelphia,  Pa.,  reported  his 
success  in  reaching  wealthy  residence  "prospects"  for  elec- 
trical appliances,  through  return  post  cards  attached  to  their 
gas  bills.  He  had  also  made  a  practice  of  publishing  in  the 
local  newspapers  photographs  of  the  stores  of  merchants 
who  have  good  electrical  installations.  Public-service  cor- 
porations, continued  Mr.  Elcock,  need  all  the  friendly  public 
spirit  they  can  earn. 

Mr.  W.  D.  Mcjunkin,  Chicago,  seconded  Mr.  Boynton 
in  emphasizing  the  value  of  advertising  for  supplementing 
the  efforts  of  salesmen.  He  quoted  a  recent  address  by 
Mr.  Samuel  Insull  in  which  to  the  advertising  campaign  of 
the  Commonwealth  Edison  Company  was  attributed  much 
of  the  company's  commercial  development.  During  certain 
seasons,  said  Mr.  Insull,  this  advertising,  alone,  keeps  the 
full  soliciting  force  busy  answering  inquiries.  In  closing 
Mr.  Mcjunkin  urged  the  need  of  expertly  prepared  adver- 
tising copy  to  obtain  best  results  from  space  of  any  kind, 
and  he  described  the  benefits  sure  to  result  to  the  small 
central  station  from  a  co-operative  advertising  bureau. 

Mr.  T.  F.  Kelly,  Dayton,  explained  that  his  company 
sometime  ago  adopted  the  motto,  "If  it  isn't  electric,  it 
isn't  modern."  The  force  of  this  maxim  had  been  so 
directed  upon  the  local  community  that  a  Dayton  landlord 
in  recently  advertising  a  dwelling  for  rent  took  care  to 
state  explicitly,  "modern  in  all  respects,  except  electric 
light."  A  copy  of  this  rental  advertisement  was  later  re- 
published in  the  electric  company's  own  display  space  and 
attracted  much  interest. 

Indirect  Advertising  of  the  Electrical  Industries 

In  a  paper  by  Mr.  J.  G.  Learned,  of  the  Public  Service 
Company  of  Northern  Illinois,  was  discussed  the  tremen- 
dous influence  of  indirect  advertising  in  the  form  of  non- 
technical articles  on  scientific  engineering  and  industrial 
topics.  To  any  and  all  of  these  lines,  he  explained,  there 
are  two  sides,  one  of  commercial  methods  and  practice  and 
the  other  of  visible  results  and  bearing  on  the  general  wel- 
fare or  community  life.  This  last  phase  is  one  of  human 
interest  regardless  of  the  training  of  the  reader.  The 
author  expressed  the  opinion  that  effective  publicity  con- 
sists in  the  intelligent  presentation  to  the  public  of  this 
human-interest  side.  The  electrical  field,  he  thought,  is 
especially  rich  in  features  of  popular  interest  and  of  the 
sort  that  furnish  excellent  publicity  material.     He  attributed 
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the  wonderful  growth  of  the  electrical  industry  in  no  small 
measure  to  this  indirect  advertising.  After  citing  examples 
of  the  class  of  literature  which,  through  its  wide  appeal, 
has  done  much  to  spread  a  knowledge  of  the  industry  and 
arouse   public   interest   in    it,    Mr.    I  ith    an 

urgent  appeal  to  the  central   stations   to  push  this  cla 
publicity  to  its  fullest  extern 


Accounting  Methods 


Progress    Toward    Uniform    Acci 

1  hi    1  01 tei    on  ui 

I    Bowei  i,  of  the  Ka  '  ctric  Lighl  1 

pan v,    was   chail  i" 

had  appointed   sub  1  ommil  1 1   , 

uniform  classification  of  accou 
Because  the  accounting  requirement 
panies  represented  vary  so  vt  idely,  thi  inable 

to  agree  on  any  form  thai  could  be  recommended  I 
associai  ion  to  all  mi  tnbi 

to  make  a  collection  of  forms  now  in  use  in  the  ind 
and  this  second  set  has  been  arranged  according  to  popula- 
tion of  towns.    The  rep 

joint  sessions  held  during  the  past  year  with  the  account- 
ing committei  mi  the  1  lei  ty  Association  and  with 
the  United  States  1  ensu  Bureau  to  pass  on  a  new  form 
for   reporting   the   five     ■  of   the   electric-lighting 

industry   to   the   gO\  emu It  wt        h 

the  main  the  forms  previously   used  :  ireau 

were  the  same  as  thosi  the  association, 

there  are  still  a  number  ol  points  in  which  the  fi 
be  improved  bj  adopting  the  cla  sifications  used  in  the  latter. 

It  was  stated  further  thai 
during   the    year    to    an    attempt    to    co  operate    with    the 

various  public  service  corn on  rl  to  secure 

standardized   forms  that    would   be  "i  most    s.-i 
the  government  anil  to  the  companies.     Still  another  line 
in  which  progress  has  been  madi   during  the  year  was  ex- 
plained in  the  report,  where  details  were  given 
ing  held   in   l  hicago   m   February,   1913,  at   which  it  was 
decided  t<i  include  in  the  report  [01    '  .  index 

by  topics  of  all  of  the  papers  that  have  been  read  on 
accounting  matters  befori  topic  heads 

chosen  were  general  accounting  mal  1.  pur- 

chasing and   slores.   work  on!.  meters   and   meter 

records,  customei 

cellaneous,  and  in  pursuance  of  this  policy  the  report  closed 
with  abstracts  of  thi 

tsion 

ill.    report  was  discussed  l>v  Messrs,  II.  M.  1 
New    York;   II.  W.   Magruder,  ol    Liberal,   Kan.;   \\ .   W. 
Denner,  01  ills;  A.  S.  Scott,  of  t  !hi 

Scobi til,  of  Rochester,  N  i  ind  I  .  M.  Wallace,  of  Boston 
Mr.  Edwards  expressed  himself  as 

of   the   sub  column  i   .  tentative  classification   of   ac- 

counts is  superior  to  .ni\  1.  mis  o  tar  promulgated  by  the 
public  service  commissions  in  this  country  entle- 

meu  inquired  how   man)   members  who  were  not  operating 

under   a    public  sei  IW    regulat  1 

ing  had  nol  adopted  the  uniform  system  compiled  by  the 

N.   E.  1  .    V  and  win.      Mr.   Scott   said  that   the   system  could 

not  be  applied  to  hydroelectric  and  transmission  bu 
without  several  amplifications.     It  was  hoped  that  thi 
tative  classification  which  was  submitted  by  .1  sub-commit 
tee  at  a  liter  session  w.mld  fulfil  the  requirements  of  that 
branch  01  the  industry,  howevei      <  opies  of  the  uniform 
system   of    accounting    were   distributed    at    the   end    of   the 
session    in   order    that    suggestions   01    changes   might    be 
recommended  before  the  system  was  submitted  on  the  fol- 
lowing day.      Mr.    P.owers.  in  closing  the  discussion. 


that  the  members  adopt  this  uniform  system  before  the  pub- 
lic-service commissioners  compelled  them  to  adopt  one  less 

d'-sir:' 

Accou  M 

In  a  paper  by  Mr.  A.  L.  Holme  a  summary  was  given  of 

generally    un  conditions   obtaining    among 

lie  accounting  departments  of  large  cen- 

11  account  v. 

by  the   New   Vorl  .  ercomc  these  ob- 

by  the  inauguration  of  an  a. 

'1  his  cot.:  en  on 

■  clock  during  the  past 

d.     Nine  lectures 

ud   practice  .    by   an    in- 

I  om- 

ds  on 
lb.-   followir 
pan;, ."  "Relal  1  11 

'W'-rk  of  tie   1  ontract  and  I:  partments," 

ipply  Accou- 

n  outline  of  I 
by    Mr.    |.    T.    Madden,   which    wei 

Liabilit 

us  and  Trade-Marks,"  "Fund-."  "Capital 
and    "Interpretation  of    Balance   SI. 
While    it    is    hard    to    measure    the    exact    r<  - 
1  this  character,  particularly  it 
Mr.  I  ti  -ed  the  opinion  that  it  b 

mination  questions,  he 
than 
had   bei  .  and  the  improvement   in  the  succi 

examinations   seemed   to  show   an  advance.     He  said  also 
that   much   apparent   interest   was   shown   in  the   subject  of 
accounting  outside  of   the  course,   which   he  thought 
a    favorabli    sign.     As  to  the  attendance. 

*.  ;  the  largest  attend. o. 
30]  .it  the  first  lecture,  and  the  smallest  was  132  at  1' 
lecture. 

Discussion 
isiderable  ii  anifested  in  the  d 

this  paper,  in  which  thi 

I ..  Thornton,  of   1  Phila- 

delphia ;  I  ferman 

Skin- 
ner, of  New  York  :  J,  H.  Gulick,  of  Chicago;  S    W.  Ashe 
of   Harrison.   X    J.;    !'.   Heydecke,  of   Newark.   X.  J.; 
Ryan,  ot   Wilmington,  Del.;   F.   I.,  kmr.. 
and    II     M 

sisted  mi  -i  h  the 

New    York 

to   know    how    such    an 

when    "friendly   rivalry   and    1  :    that 

emplo; 

t  the 
emplo  I  that 

Riordan  bi 

develop   thi  It    the 

lion  w  as  th.it  tin 

of    the    lati  ntitlg 

traordinat  -. 

in   a   lump   sum   to   the 
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month  in  which  they  are  made.  A  paper  by  Mr.  Franklyn 
Heydecke,  Public  Service  Electric  Company,  Newark, 
N.  ).,  contained  a  brief  explanation  of  the  method  employed 
in  keeping  various  classes  of  prepaid  and  accrued  accounts 
and  an  outline  of  the  advantages  gained  by  so  doing.  The 
particular  accounts  which  the  author  indicated  as  requiring 
this  treatment  were  taxes,  rentals  and  income  on  investment, 
and  he  showed  clearly  that  without  such  methods  the  actual 
condition  of  the  business  could  not  be  correctly  given  in 
the  usual  monthly  statements.  He  indicated  furthermore 
that  these  special  accounting  methods  act  as  a  safeguard 
against  unexpected  financial  embarrassment  since  they  are 
essentially  neither  more  or  less  than  an  equitable  distribu- 
tion of  a  lump  expense  or  income  over  the  period  in  which 
it  is  incurred  or  earned. 

Discussion 

Subjects  relating  to  the  details  of  accounting  were  dis- 
cussed by  Messrs.  H.  M.  Edwards,  of  New  York;  F.  A. 
Birch,  of  Philadelphia;  R.  W.  Symes,  of  Detroit;  F.  G. 
Speidel,  of  Louisville,  Ky.,  and  F.  L.  Riordan,  of  St.  Louis. 
The  main  subject  brought  up  was  the  accruing  of  taxes 
over  the  fiscal  year.  Mr.  F.  Heydecke  said  that  when  the 
fiscal  year  commences  at  any  other  time  than  Jan.  1  the 
taxes  should  be  considered  as  prepaid.  He  also  recom- 
mended the  use  of  separate  schedules  for  each  ciass  of  tax. 
Mechanical  Aids  to  Office  Routine  Work 

Mr.  H.  B.  Lohmeyer,  of  the  Consolidated  Gas,  Electric 
Light  &  Power  Company,  Baltimore,  Md.,  presented  a  paper 
in  which  were  described  the  more  important  machines  at 
present  available  for  saving  time  and  labor  in  carrying  on 
office  routine  work.  In  the  past  decade  wonderful  progress 
in  the  perfection  of  such  devices  has  been  made  and  there 
is  hardly  a  part  of  office  routine  to  which  one  or  more  of 
these  devices  has  not  been  applied.  Some  of  these  ma- 
chines have  become  so  common  as  to  rank  with  the  tele- 
phone as  necessities.  Of  this  class  are  the  typewriter,  add- 
ing and  listing  machines  and  the  slide  rule.  Among  the  less 
commonly  used  devices  are  the  tabulating  maehine,  the 
duplicating  devices  of  various  kinds,  mail  opener,  address- 
ing machine,  counting  machine  and  automatic  cashier.  Mr. 
Lohmeyer  discussed  each  of  these  special  devices  and  gave 
an  outline  of  its  development  and  of  its  field  of  usefulness 
in  modern  office  procedure. 

Discussion 
Messrs.  E.  A.  West,  of  Portland,  Ore. ;  D.  H.  McDougall, 
of  Toronto,  Can.;  C.  N.  Ryan,  of  Wilmington,  Del.;  F.  L. 
Riordan,  of  St.  Louis;  F.  L.  Thornton,  of  Kansas  City, 
Alii.;  F.  Heydecke,  of  Newark,  N.  J.;  J.  H.  Gulick,  of 
Chicago;  H.  M.  Edwards,  of  New  York;  E.  J.  Bowers  and 
several  others  took  part  in  an  animated  discussion  which 
arose  over  the  system  of  accounting  employed  by  one  com- 
pany. The  applicability  of  automatic  office  machines  to 
smaller  offices  Was  questioned  by  several,  but  it  was  gen- 
erally conceded  that  large  offices  save  considerable  time 
and  money  by  their  use.  It  was  recommended  that  the 
statistics  showing  the  cost  of  accounting  per  customer  be 
compiled  in  order  that  the  advisability  of  installing  mechan- 
ical office  appliances  might  be  studied. 

Tentative  Classification  of  Accounts 
A  scheme  of  balance-sheet  and  indicant  accounts,  to- 
gether with  a  complete  classification  of  operating  revenue 
and  operating  expense  accounts,  was  submitted  by  the  sub- 
committee on  tentative  classification  of  construction  and 
operating  accounts,  of  which  Mr.  J.  L.  Bailey,  of  the  Con- 
solidated Gas,  Electric  Light  &  Power  Company  of  Balti- 
more, was  chairman.  This  report  included  a  schedule  em- 
bracing practically  all  of  the  general  accounts  of  the  larger 
companies  either  in  items  or  group  accounts.  Realizing, 
however,  that  smaller  companies  do  not  require  an  elaborate 
array  of  indicant  accounts,  the  committee  recommended 
s   of  accounting  divisions   that   would  meet   the  need 


of  the  smaller  companies  and  could  be  enlarged  upon  as 
the  occasion  demanded.  With  respect  to  income  accounts 
it  was  the  suggestion  of  the  committee  that  the  least  num- 
ber of  accounts  used  by  the  smaller  companies  should  not 
fall  below  the  eight  main  divisions  of  operation  expense, 
and  that,  except  in  the  case  of  the  smallest  companies,  the 
revenue  accounts  as  included  in  the  report  should  not  be 
neglected.  No  matter  how  small  a  company  may  be,  it 
cannot  afford  to  overlook  the  importance  of  segregating  its 
income  accounts  so  as  to  show  operating  expenses,  so  that 
a  control  of  the  outgo  may  be  secured,  and  to  indicate  the 
revenue,  in  order  to  know  that  the  thing  sold  is  accounted 
for  both  as  to  charges  and  collections. 

Discussion 

As  the  classification  of  equipment  and  income  accounts 
has  been  threshed  out  in  discussions  at  previous  conven- 
tions, Mr.  H.  M.  Edwards,  of  the  New  York  Edison  Com- 
pany, recommended  that  only  items  on  general  ledger  and 
indicant  accounts  be  discussed.  Following  his  recommen- 
dation, each  item  was  read  and  discussed  before  proceeding 
to  the  next. 

Mr.  Lohmeyer,  of  Baltimore,  in  reading  the  report  sug- 
gested several  additions  to  the  classification.  About  eighty 
members  were  present  at  the  session  and  a  large  majority 
of  them  took  part  in  the  discussion.  Among  those  who 
spoke  were  Messrs.  E.  J.  Allegaert,  of  Newark,  N.  J.; 
H.  M.  Edwards,  of  New  York;  E.  J.  Bowers,  of  Kansas 
City,  Mo.;  Herman  Spoehrer,  of  St.  Louis;  L.  M.  Wallace, 
of  Boston;  J.  H.  Gulick,  of  Chicago;  J.  L.  Bailey,  of  Bal- 
timore; Brenton,  of  St.  Louis;  F.  L.  Thornton,  of  Kansas 
City,  Mo.;  E.  D.  Marr,  of  Colorado  Springs,  Col.;  A.  L. 
Holme,  of  New  York,  and  C.  E.  Calder,  of  Wichita  Falls, 
Tex. 

As  the  classification  of  hydroelectric  accounts  was  com- 
piled several  years  ago  and  is  therefore  not  up  to  date,  Mr. 
Edwards  made  a  motion,  which  was  passed,  to  the  effect 
that  a  sub-committee  be  appointed  to  report  to  the  general 
accounts  committee  before  Aug.  1  on  the  classification  of 
accounts  connected  with  that  industry.  Arguments  were 
raised  as  to  the  nomenclature  of  certain  accounts.  Mr. 
Lohmeyer  suggested  that  items  falling  under  plant  invest- 
ment should  be  lumped  under  "fixed  capital,"  in  order  to 
conform  with  the  public  service  commissions'  ruling.  The 
suggestion  did  not  meet  with  much  approval.  Mr.  Bren- 
ton believed  that  accounts  resulting  from  central-station 
companies'  selling  appliances  and  fixtures  should  be  listed 
under  promotion  of  business  and  not  under  non-operating 
revenue.  Considerable  discussion  arose  over  the  disposal 
of  cash  discounts.  Some  contended  that  it  should  be  cred- 
ited to  cost  of  material,  others  said  that  it  should  be  cred- 
ited to  supply  expense  account.  The  problem  of  levying 
the  overhead  charge  of  supply  expense  met  with  the  same 
variety  of  disposals.  The  discussion  was  passed  over,  with 
the  question  still  hanging  fire  whether  the  overhead  charge 
on  supplies  should  be  cleared  or  carried  on  the  operating 
accounts.  The  New  York  Public  Service  Commission 
gives  the  option  of  clearing  the  account  or  carrying  it  on 
the  operating  expense,  but  desires  to  be  informed  what 
disposal  is  made  of  it.  Another  item  in  the  classification 
of  accounts  which  aroused  discussion  was  the  classifying 
of  bond  interest  paid  to  trustees.  Mr.  Allegaert  believed 
that  the  provision  made  in  the  report  necessitated  too  much 
bookkeeping.  Mr.  Williams,  of  Chicago,  drew  attention  to 
the  fact  that  no  provision  was  made  in  the  report  for  the 
classification  of  contract  obligations  under  liability  ac- 
counts. Quite  a  general  opinion  existed  that  no  obligation 
existed  which  could  be  classed  as  a  liability. 

Mr.  Edwards  was  called  upon  by  Mr.  Bowers,  the  vice- 
chairman,  to  tell  of  the  results  of  an  interview  which  he 
had  with  the  public  policy  committee  on  the  subject  of  de- 
preciation. In  one  instance  which  came  before  the  public 
policy  committee  it  did  not  feel  like  setting  a  form  of  de- 
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preciation.     Both  the  public  policy  committee  and  the  com- 
mittee  Oil  accounting  were  of  the  opinion  that  depreciation 
is  a  charge  which  should  be  set  by  each  individual 
pany.     The  estimation   of  such   a   reserve   fund   as   well   as 
the  accrual  thereof  should  be  at  the  disposal  of  the  com- 
pany.    Several   public   service  commissions   in   appra; 
properties  estimate  the  cost  of   reproducing   the   property 
and  deduct  a  certain  value  foi  depreciation.    The  earning 
power  of  tin    corporation  is  limited  by  this  appraised  value, 
and  Mr.  I'.dwards  said:  "How  will  they  earn  mo 
produce  the  property  if  they  ran  earn  only  on  the   red 
value  thereof?"    In  place  oi  a  depreciation  fund  Mr.  I'.d- 
wards recommended  that  the  property  be  kept  up  to  100 
per  cent  value  by  repairs  and  the  amount  pairs 

charged  to  operating  expen  e       Hi   did  not  favo 
depreciation;  in   fact,  he  said  thai  depreciation  is  not  an 
item  of  serious  consequence  in  the  electrical  industry  when 
considered  alongside  of  obsolescence, 

Handling  Freight  Bills 

A  scheme  was  proposed  in  a  paper  by  Mr.  A.  S.  Semi,  oi 
the  Public  Service  Company  of  Northern  Illinois,  fur  elimi- 
nating the  usual  inefficiency  and  delay  incidental  to  the 
handling  of  railway  freight  bills.  The  plan  is  one  that  has 
been  tried  and  found  successful  by  the  above  company  and 
by  the  Illinois  Northern  Utilities  Company.  In  making  the 
change  from  the  old  system  1  letter  was  addressed  to  the 
several  department  heads  giving  notice  of  the  new  method 
to  be  employed  in  caring  for  this  end  of  the  b 
an  outline  of  procedure  under  the  new  regime.  These  in- 
ii  in  1  tons  were  explained  in  the  paper.  Receipted  original 
Freight  bills  on  delivery  to  local  superintendents  are  paid 
immediately  by  drafts,  made  payable  to  the  railway  com- 
pany, and  these  bills  attached  to  the  duplii  drafts 
are  sent  to  the  purchasing  or  fuel  department  for  approval 
ami  from  there  to  the  auditor.  The  system  is  arranged  so 
that  the  company  is  protected  from  loss  through  cashing 
of  irregular  drafts,  and  the  railway  companies  n 
agreed  to  entertain  claims  for  incorrect  charges  after  the 
items  had  been  paid.  The  plan  results  essentially  in  placing 
railroad  freight  on  a  "c.  o.  d."  basis.  Vmong  the  advan 
tages  claimed  for  it  arc  the  elimination  of  a  lot  of  unneces- 
sary clerical  work  with  a  corresponding  reduction  of  ex- 
pense, the  securing  of  mini'  prompt  payments,  and  the 
avoidance  of  considerable  friction  between  local  superin- 
tendents and  the  railroad  agents. 

Discussion 
Opening  the  discussion  of  Mr.  Scott's  paper,   Mr.  F.  A. 
Birch,  Philadelphia,  Pa.,  testified  to  his  own  difficulties  in 
getting  freight  hills  in.     Mr.  F.  Heydecke,  Newark,  X.  J., 

told    of    the    work    of    the    National    Freight    Tariff    Bureau 

which  handles  freight  bills  throughout  the  country,  audit- 
ing   them    foi    a    nominal   charge   of   about    1    cent    each. 
Provisions  are  made  tor  rebating  overcharges.     Mr 
Scobell,  Rochester,  X.  Y..  said  that  in  hi    case  the  carting 

company   renders  the   bill    for   freight   charges   with   its  cart- 
ing  charge,      The  Chicago  company,  said   Mr.   Scott,  has 

one   man   devote   his   entire   time   to   checking    freight    tariffs. 

Several  district  offices  are  lo<  ited  throughout  the  cou 
to  winch  the  draymen  take  their  freight  bills,  having 
drafts  made  ami  thus  avoiding  delays  on  the  part  of  the 
railroad  companj  in  forwarding  bills.  The  companj 
its  freight  lulls  before  the  goods  themselves  are  delivered. 
an,!  if  overcharges  ire  made  claims  are  filed  against  the 
railroad  company.  This  plan,  said  Mr.  Sen.  has  proved 
quite  satisfactory . 

\,  1  m  m  ing  for   Depreciation 

In  prefacing  bis  pap<  r  1  n  accounting  for  replacement  of 

plant     retired     from    servici      Mr      I  rank      \.     Torch,    of    the 

Philadelphia  Electric  I  om    iny,  stated  that  since  local  con- 
ditions,  the  earning   capacity  of   the  plant   and.   in    some 


the  supervision  exercised  by  public  service  com- 
mission- must  be  taken  into  consideration,  it  is  difficult  to 
present  a  treatisi   on  thi     ubject  v  ible  of  wide 

application.     He  therefi  nting 

viewpoint  some  of  the  things  that  should  be  done  and  from 
these  observations  makes  applications  to  practice.  I  he 
accounts  should  show  the  cost  to  tl  of  all  prop- 

erties.    This  should  incl 

eratin  ibstation,  line  and  all  units  ,,f  construc- 

tion.    The   accou  rhead    and    underground   con- 

mi   should  >uch    manner   as   will   show   at 

all  tiim  irticular  line  or  portion 

ount 

readily  determined.     A  hould 

subsidiary 
books  are  also  kept  which  will  show  in  detail  thi 
and  lines  included  in  such  general  accounts  with  individual 
costs  of  each.     By  charging  against  de; 
account  the  cost  of  entire  plants,   lines  ai 
cost  of  any  item  ot  ct  nstruction  retired, 
rectlv  into  the  property  accounts  the  cost  of  plants  or  lines 
reconstructed,  the  accounting  end  of  the  ;  1  kept 

clear    and    plain.       The    author    considered   depreciation    m 
ection    with    the   construction   of   a    new   plant    or   the 
installation    of    new    equipment,    and    reviewed    briefly    the 

inder  the  work-order  - 

In  particular,  he  emphasized  the  fact  that  any  scho 

ting  laid  out  should  be  consistently  adhered  to. 

Discussion 

Mr.  F.  L.  Thornton.  Kansas  City.  Mo.,  suggested  that 
the  difference  between  the  salvage  ami  actual  value  of  the 
plant   be  credited   to  depreciation. 

Mr.    Hermann    ~  Louis,    Mo.,   told  of   the  ex- 

perii  i  trie   Light  &   Power  Company 

in   keeping  ,i  I   inventory. 

\1,  v  York,  explained  the  use  of  sep- 

accounts    in    charging    up    poles,    hues    and    service 

runs,      [f   salvage    be  n,  in   cases 

1    a  certain   salvage   is   received    f.   o.   b.   the  amount 

paid  for  freight  will  actually  be  lost,     [nst 

rap  metal  to  junk  dealers,  Mr.  Holme  proposed  that 
companies  classify  this  material  and  sell  it  as  "clean 
metal."  Similarly,  lead  can  be  melted  up  and  made  into 
pipe  In  answer  to  a  question  by  Mr.  P.  II.  Palmer. 
Kokomo,  In. I.,  Mr.  Holme  said  that  the  Xew  York  prac- 
irge  replacement  to  deprecial  where 

11    involved. 

Mr.,  F.  L.   Riordan,  ol  M  that  under 

the   job-order    system    disbursement    sheets    are    earmarked 

iW   to  what   expense  account   each  should  be  ch 
Mr.  C.   1      Brenton,  St  d  that  the 

moving  and   installing  kept   under   a   single  ac- 

count  by   the    l'n  I   con- 

struction charge.  B)  me. nis  of  the  unit  system  used,  the 
cost  of  installing  can 

Mr  Duyne,    Brooklyn,   X     V..   d< 

Company*!    pract  ring    installation    and    removal 

costs    to    pro  nit.    later   transferring    the    account 

when  the  custom,  r  is  connect 

Mr.    I.    M.    \\ 
of    the     Tost,., 1     1  any    in    charging    all    surplus 

apparatus,   transl 

later  transferring  them  to  plant  account  when  put  into 
service 

Mr.   W.   IT   W 
of  lat  e 

Public  "'     ''     "c>" 

decke,  v  requires  that  met  -mers. 

etc.,  shall  be  ch.,- 

Others  whi    took  part  in  thi  »f  the  paper 

Messrs    \  I"  ;  F.  I     Thornton.  K 
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City,    Mo.;    H.    B.    Lohmeyer,    Baltimore,    Md..    and   E.    C. 
Scobell,  Rochester,  N.  Y. 

Statistical  Exchange 

A  sample  of  the  form  report  of  the  statistical  exchange, 
together  with  a  few  words  as  to  the  reasons  for  this  work, 
composed  the  report  of  the  sub-committee  under  the  chair- 
manship of  Mr.  Herman  Spoehrer,  of  the  Union  Electric 
Light  &  Power  Company,  St.  Louis.  It  was  explained  that, 
owing  to  the  fact  that  the  information  obtained  is  such  as 
is  in  constant  demand  and  must  be  up  to  date  and  quickly 
available,  it  must  be  secured  fresh  each  year.  A  statistical 
arrangement  has  not  yet  been  perfected,  but  it  is  expected 
that  one  will  be  produced  in  the  near  future. 

Standard  Accounting  Forms 

The  activity  of  the  sub-committee  on  forms,  of  which 
Mr.  C.  L.  Campbell,  of  the  United  Electric  Light  &  Water 
Company,  Waterbury,  Conn.,  was  chairman,  was  outlined 
in  its  report.  This  activity  consisted  in  bringing  up  to  date 
the  work  of  the  accounting  committee  in  1910,  of  compiling 
information  on  the  various  forms  used  in  public-utility 
accounting.  The  new  compilation  was  arranged  according 
to  the  size  of  the  cities  served  rather  than  by  the  nature  of 
the  form.  The  principal  divisions  made  were  general  ac- 
counting, current  bookkeeping,  storeroom  bookkeeping, 
contracts,  new-business  solicitors'  reports,  shop  and  store- 
room reports,  workmen's  affairs,  superintendents'  and  fore- 
men's reports  and  printed  matter.  The  practices  of  the 
companies  investigated  were  shown  to  vary  widely  as  to 
style,  size,  color,  typing  and  the  completeness  of  the  blanks 
and  forms  used,  and  it  was  suggested  that  much  would  be 
gained  by  standardizing  practice  in  these  matters. 

Relation  Between  Accounting  and  Operation 

Mr.  F.  H.  Patterson,  of  the  Rochester  Railway  &  Light 
Company,  presented  a  paper  on  "The  Relations  of  the  Ac- 
counting Department  to  the  Other  Departments  of  the 
Company."  The  accounting  in  the  central-station  industry 
has  developed  into  nearly  perfect  conditions,  with  scientific 
accuracy  available  in  regard  to  practically  every  detail  of 
the  business.  This  the  author  largely  ascribed  to  the  work 
of  the  Public  Service  Commission  of  New  York  and  other 
public  utility  commissions  in  promulgating  scientific  classi- 
fications of  accounts.  The  annual  reports  filed  with  the 
commissions,  which  deal  so  exhaustively  with  the  com- 
pany's affairs,  are  most  exacting  to  compile  but  neverthe- 
less invaluable. 

The  author  strongly  emphasized  the  necessity  of  having 
the  auditor  systematize  the  various  departmental  records, 
because  he  is  by  training  properly  fitted  for  such  work  and 
his  comprehensive  knowledge  of  the  business  enables  him 
to  outline  the  least  wasteful  system.  The  general  knowledge 
of  the  business  thus  obtained  is,  if  properly  used,  of  the 
greatest  benefit  to  the  company.  On  the  other  hand,  no 
officer  in  the  service  is  in  a  position  to  work  greater  harm 
to  the  directors  and  stockholders  than  the  auditor.  Matters 
which  affect  the  very  life  of  the  company  are  in  his  safe- 
keeping and,  through  ignorance,  fraud  or  negligence,  the 
reputation  of  the  directors  may  be  jeopardized  or  their 
financial  ruin  brought  about.  The  directors,  acting  on  the 
basis  of  the  statements  of  the  auditor,  may  declare  a  divi- 
dend when  really  no  profit  exists  and  where  this  action 
would  be  most  inimical  to  the  welfare  of  the  business. 

The  policy  adopted  by  some  of  the  large  public  service 
companies  whereby  the  auditor  receives  his  appointment 
from  the  board  of  directors  and  is  responsible  to  them  only 
was  considered  a  praiseworthy  one.  A  number  of  points 
were  brought  out  by  the  author  showing  the  many  pitfalls 
of  an  auditor  in  the  ordinary  course  of  his  work,  in  order 
to  show  how  essential  it  is  that  only  men  of  the  broadest 
experience  and  integrity  be  appointed  to  such  positions. 

The    author    further    discussed    the    importance    of    sub- 


mitting carefully  prepared  statements  periodically  to  the 
general  manager,  directors,  heads  of  departments  and  su- 
perintendents, so  as  to  enable  the  executive  officers  to 
analyze  cost  and  expenditures  and  make  suitable  changes 
where  it  may  be  found  desirable  in  order  to  improve  the 
economy  of  operation. 

Discussion 

In  commenting  on  Mr.  Patterson's  paper,  Mr.  A.  L. 
Holme,  New  York,  declared  that  the  author  had  "hit  the 
nail  on  the  head"  so  squarely  that  he  thought  no  discussion 
was  necessary. 

Mr.  J.  C.  Van  Duyne,  Brooklyn,  N.  Y.,  urged  that  the 
auditor  be  made  directly  responsible  to  the  board  of 
directors  of  the  company  instead  of  to  the  general  man- 
ager. Messrs.  F.  L.  Thornton,  St.  Louis,  Mo.,  and  E.  E. 
Corkin,  Peoria,  III.,  also  spoke  briefly. 

Handling  of  Bond  Coupons 
Some  interesting  data  were  given  in  a  paper  by  Mr.  W. 
1.  Kehl,  of  the  Virginia  Railway  &  Power  Company,  Rich- 
mond, Va.,  on  the  subject  of  bond  coupons,  what  they  rep- 
resent and  how  they  are  used.  Explanation  was  given  of 
the  method  of  securing  first-mortgage  bonds  by  a  deed  of 
trust  and  also  of  the  significance  of  the  attached  coupons, 
these  being  simply  printed  orders  of  the  company  to  pay 
to  the  bearer  at  a  specified  time  and  place  the  semi-annual 
interest  accruing  on  the  bond.  The  coupons  are  numbered 
consecutively  and  bear,  in  addition  to  this  number  and  that 
of  the  bond,  the  date  for  collecting  interest  and  the  name  of 
the  agency  through  which  interest  is  to  be  paid.  Upon  pay- 
ment of  the  interest  the  coupon  is  canceled  by  perforation. 
The  author  touched  upon  the  accounting  methods  involved 
in  keeping  track  of  coupon  payments  and  explained  how 
record  is  kept  of  matured  coupons  unpaid.  The  preserva- 
tion of  canceled  coupons,  awaiting  the  maturity  of  the  bond 
and  final  payment  of  both  principal  and  interest,  was  stated 
to  have  become  a  very  annoying  problem  through  the  in- 
crease in  extent  and  size  of  bond  issues.  It  was  suggested 
that  canceled  coupons  be  periodically  burned  and  a  certifi- 
cate of  cremation  issued  to  cover  the  transaction  and  rep- 
resent that  block  of  coupons  in  the  final  accounting. 

Discussion 

Among  those  who  discussed  the  paper  were  Messrs. 
W.  H.  Winslow,  of  Superior,  Wis.;  E.  C.  Scobell.  of 
Rochester,  N.  Y. ;  A.  S.  Scott,  of  Chicago;  N.  McDougall, 
of  Toronto,  and  L.  M.  Wallace,  of  Boston.  To  avoid 
using  a  bulky  book  for  bond  coupons,  Mr.  Winslow  said 
he  uses  a  book  with  heavy  manila  leaves  on  which  are 
numbers  corresponding  to  the  bonds  and  coupons.  As  the 
coupons  are  turned  in  they  are  pasted  in  this  book,  over- 
lapping each  other  but  showing  the  bond  and  coupon  num- 
ber. Mr.  Scott  advised  keeping  a  record  of  the  history  of 
mortgages  and  disposal  of  bonds. 


Meters  and  Measurements 


Report  on  Meters 

Mr.  W.  H.  Fellows,  of  the  Potomac  Electric  Power  Com- 
pany of  Washington,  D.  C,  chairman  of  the  committee  on 
meters,  presented  a  forty-seven-page  report  covering  the 
work  of  the  committee  for  the  past  year.-  The  code  which 
the  meter  committees  of  the  N.  E.  L.  A.  and  of  the  Associa- 
tion of  Edison  Illuminating  Companies  have  been  formu- 
lating since  early  in  the  year  1910  has  been  revised  and 
was  presented  in  its  latest  form  in  this  report. 

The  committee  commended  the  "Electrical  Meterman's 
Handbook,"  which  was  published  last  year,  as  a  book  which 
no  public  utility  maintaining  a  meter  department  should  be 
without.     Further  information  has  been  gathered  for  addi- 
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tion  to  the  handbook  when  at  some  future  time  it  shall  be 
deemed  advisable  to  revise  it.  Last  year  the  committee  on 
meters  had  before  it  for  consideration  a  standard  form  of 
dial  face  for  watt-hour  meters  and  the  present  conn- 
has  now  adopted  a  form.  The  form  of  dial  face  ad' 
has  been  approved  by  the  N.  E.  L.  A.  committee  on  meters 
and  the  meter  committee  of  the  Association  of  Edison 
Illuminating  Companies.  Different  manufacturers  also  have 
been  provided  with  a  copy  of  the  dial  face  and  are  assuring 
their  co-operation. 

Discussion 

Mr.  John  C.  Parker,  Ro  F.  Y.)  Railway  &  Light 

1  ompany,  spoke  at  some  length   upon   i li- 
quate consideration  of  demand  meters  in  the  i « j .< . 1 1 .     He 
urged   that   improvements  of   from    i    to  a    per  cent    in   tin- 
accuracy  of  watt-hour  meters  are  of  less  importance  than 

corresponding   betterments    m    demand    instr :nts,    which 

a    i     vary  the  consumer's  rati   by  from  < 
An   instrument  is  needed  which   will   give  th<    houi   to 
demand,  permitting  satisfactory  interpolation  wh 
arise  and  not  requiring  a  large  amo  irk  in 

its  use.      An   instrument   ol    thi 

jectionable  on  account  of  the  tendency  toward  interrupted 
<>r  inaccurate  readings  in  the  course  of  the  year,  some  16,000 
makes  and  breaks  being  required  in  equipment  giving  half- 
hourly  readings. 

Mr.  F.  G.  Vaughen,  General  Electric  <  ompany,  Schi 
tady,  N.  Y.,  said  that  the  1  ommitti  e's  work  is  helpful  t,.  the 
manufacturers   as    facilitating    standardization.      He    com 
mended   the  specifications  covi  dials 

issued    in   the   report   and   concurred    in   the   d< 
standardizing  connections,     (losing,  he  touched  upon  the 
difficulties  inherent  in  the  design  ol  ictorj 

demand  meter. 

Mr.  C.  W.  Wilder,  Public  Servio  Con  t  Dis 

trict,  New  York,  cited  the  benefits  of  co  operation  between 
the  commission  and  the  centra]    tation   companie      1     ob 
served    in    the    frank    discussion    of    meteT    problem 
bearings. 

Units  and  TERMINOLOGY  of  Pown' 

Several    of   the   power   measurement   units   in   use    m    this 
country   and   abroad  were  noted   in   the   report   of   thi 
mittce   on    measurements,   of    which    Dr.    A.    I- .    Kennelly, 
Harvard  University,  was  chairman.      There  was  als, 
a  record  of  the  recent  action  of  the  national  engim 
societies  with  regard  to  the  watt.     The  committee  favored 
the  adoption  of  the  myrinwatt,  about  which  there  has  been 
considerable  debate  during   the   past    year.       I  he   advan 
pre-eminently   associated    with    such   a    step   was   held 
that  of  a  unified  system  of  measuring  both   the   input   and 
the  output  of  steam  engine-generator  sets,  making   the  1111 
portant  item  of  efficiency  more  readil)   apparent      Tin-  us< 
of  the   term   "kelvin,"   to  displace   the   established   kilowatt 
hour,  was  opposed  on  the  ground  of  ambiguity  and  bi 
Lord    Kelvin's   name    is   being  for    an    important 

electrostatic  unit. 

ssion 

In  the  ah  -  rman   Kcnncllx    the  report   was  pre- 

sented by  Dr.  C.  P.  Steinmetz  The  latter  commented 
briefly  on  the  report,  pointing  out  that  it  is  largel)  a  com- 
pilation of  information  on  recently  proposed  units,  without 

am     Specific    recommendations.       Dr.    Steinmetz    deprecate.! 

the  .  1, Mm. ui  ,<i  units  01  a  hybrid  character  to  the  nomen 
clature  oi  the  electrical  indu  try,  contending  thai  tin 
ing  supply  appears  adequate  tor  present  needs      I  h< 

posed  "niyriaw  all      I  rating  1-  a   makeshift   unit   and 

one  might  as  well  use  the  kilowatl  or  the  megawatt  Even 
the  adoption  of  the  term  "kelvin"  for  the  kilowatt-hour 
has  not   found  large  acci  ause  it  is  a  mixture  of 

units  of  different  characteristics  ami  \-  not  an  absolute  unit 
on  account  of  the  hour   factor 


Exhibii    by   Metes  Committee 

The  exhibition  by  the  mete;  '  r    W. 

II.  I ••  shington,  D.  C,  was  chairman,  contained 

a  complete  line  of  service  meters  of  six  different  makes  and 
a  fine  display  24  ft.  long  and  2  ft.  wide  of  testing  in 
ments  and  equipment  for  meter  maintenance.  A  typical 
complete  house-meter  installation,  protected  against  tam- 
and  equipped  with  testing  jacks  as  standardized  by 
tin-   Rochesti  1    Railway  &   Light  Company,  was 

1.  with  corresponding  apparatus  from  the  Philadelphia 
■inpany   and   the    New    York   Edison   Company. 
Thirtj    different  played,    including    curve- 

drawing,  printing  and  integrating  instruments  for  a  variety 
of  purposes,  special  empl  aid  upon  equipment  for 

the  analysis  of  conditions  in  large  industrial  installations. 
The  array  of  testing  ap|  r  factor  ad- 

juster   for   laboral  and   a    full  line  of  tie 

American    and    European    standard    instruments    for   meter 
calibration   and    -  table 

•    equipment,   porl 
sistam  •  1   other   indicating   and   adjustable   appa- 

ratus  0  by  the  Unit!  I  ireau 

of  Standards  were  shown. 


Miscellaneous  Subjects 


Mr.  \V  II.  Bli  od,  Jr.,  of  the  Stone  &  Webster  Engineer- 
ing '  orporation,  Boston,  the  insurance  expert  of  the  Na- 
tional   I  lectrii    1  ig    t  Asso      I  rted  that  during  the 

mparatively  free  from  an 
ing   litigation   with   insurance  companies         Ibis   was  partly 
■  ]']•    to  betti  '  •    nstruction  work  by  the  lighting  comp. 

tter   realization   of 
the  importance  and  solidarity  of  the  association.      Reduc- 
tion- in  rates  have  been  brought  about  by  constant 
tion    and    also    because    of    the    improved    fire-loss    r< 
which  the  insurance  companies  are  getting  from  the  lighting 
compan 

I  he  changes  m  the  National  Electric  '  I  the 

March  meeting  were  briefly  :•  '■   recommendation 

was  made  that  the  member  companies  should  employ  i 
tion  bureaus  to  look  ><wr  the  properties  Of  the  lighting 
panics.      Mr    Bio 

ate  with  member  companies  m  the  preparation  and  defence 
of  law 

slllts   111',   ugl 

Chairman 

In  his  addles-,  at   the  first 
•n.  Chairman  Edward  W 
torj  of  the  work  01  tin  section  duri 

of   the  plan   of  issnmg  literal 

the  commercial  sectii in 

with  the  commei 
The  chairman  ret. 
book"  an.;  said  that  it 
of  the  publ 

"Electricity  on  ti 

fore  it   a   pi  obl(  n 
there 

at  the  hand: 

dealers   and    contr  ICtOI  •       In  I 

the  sul  ng   electric  • 

sidered.      1  ' 

cent  or  per  cent  for  the  months  from 
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April  to  October.  During  the  year  there  have  been  added 
to  the  executive  committee  of  the  Commercial  Section  rep- 
resentatives of  the  national  associations  of  electrical  con- 
tractors and  electrical  supply  jobbers. 

Commercial  Section,  Finances  and  Membership 

Mr.  T.  I.  Jones,  Brooklyn,  N.  Y.,  chairman  of  the  finance 
committee,  reported  total  revenues  of  $5,241  received  dur- 
ing the  past  year,  divided  between  dues  and  receipts  from 
sale  of  publications.  In  all,  $4,755  was  expended,  leaving 
with  the  surplus  already  on  hand  a  balance  of  $502.87. 

Mr.  J.  F.  Becker,  New  York,  chairman  of  the  membership 
committee,  reported  a  present  enrolment  of  1222  active 
members.  Since  last  year  482  new  members  have  been 
secured  for  the  section,  although  173  others  were  lost 
through  resignation.  Prospective  lists  of  2000  names  are 
now  being  circularized,  and  a  campaign  is  being  waged  to 
enrol  members  from  among  some  1000  applicants  for  the 
commercial  session  papers  of  the  Seattle  meeting.  A 
scheme  of  organization  with  state  captains  is  also  to  be 
attempted  in  making  a  more  concentrated  membership  cam- 
paign during  the  coming  year. 

Question  Box 

The  report  made  by  Mr.  S.  A.  Sewall,  assistant  to  the 
secretary,  on  the  Question  Box  dealt  with  the  routine  work 
involved  in  the  handling,  answering  and  printing  of  the 
questions  received.  By  appealing  to  member  companies  to 
appoint  a  correspondent  for  their  company  who  would  see 
that  questions  were  properly  answered,  300  correspondents 
in  as  many  different  companies  have  been  secured  as  regu- 
lar contributors  to  the  Question  Box.  Mr.  Sewall  believes 
that  the  Question  Box  should  be  devoted  more  and  more  to 
the  problems  confronting  the  smaller  companies.  During 
the  year  300  new  questions  were  asked,  and  to  these  over 
1300  answers  have  been  printed. 

Oil-Pressure  Bearings 

A  paper  describing  a  new  type  of  thrust  bearing  was 
presented  by  Mr.  Albert  Kingsbury,  consulting  engineer, 
Pittsburgh,  Pa.  The  design  of  this  bearing  is  based  upon 
the  principles  established  by  Prof.  Osborn  Reynolds  as  a 
result  of  experiments  by  Beauchamp  Tower.  According  to 
these  theories,  which  are  well  borne  out  by  experiments, 
there  is  practically  no  wear  on  a  well-fitted  cylindrical 
journal  flooded  with  oil.  The  total  friction  is  nearly  inde- 
pendent of  the  load  and  the  mean  coefficient  of  friction  is 
very  low,  in  some  cases  not  exceeding  0.001.  It  was  further 
found  that  there  was  oil  between  the  shaft  and  the  brass 
under  pressure,  forming  a  wedge  which  completely  sepa- 
rated the  surfaces  and  reduced  the  friction  to  that  within 
the  oil  itself.  This  wedge  is  thickest  toward  the  side  where 
the  oil  enters  with  the  shaft  in  its  rotation  and  thinnest  to- 
ward the  leaving  side.  The  oil  because  of  its  adhesion  to 
the  shaft  and  because  of  its  viscosity  is  dragged  into  the 
wedge-shaped  space  by  the  rotating  shaft,  and  this  action 
sets  up  the  pressure  in  the  oil,  which  in  turn  supports  the 
load  on  the  brass. 

The  mechanical  details  of  this  type  of  bearing  are  de- 
scribed elsewhere  in  this  issue.  , 

Discussion 

Mr.  J.  C.  Parker,  Rochester,  N.  Y.,  commended  the 
work  of  Professor  Allen  in  hydraulic  efficiency  testing.  He 
emphasized  the  rapid  decrease  in  efficiency  possible  in 
hydraulic  plants  after  long  service.  On  a  10,000-hp  unit 
this  involves  enough  waste  in  idle  investment  to  justify 
thorough  testing  even  at  considerable  expense.  Such  tests 
at  Rochester  in  the  past  year  have  led  to  plans  for  entirely 
rebuilding  some  of  the  company's  hydraulic  equipment  to 
secure  greater  efficiency.  He  urged  that  every  hydro- 
electric plant  be  equipped  with  a  Pitot  tube  or  a  Venturi 
contraction  in   the  pipe   line,   enabling  the   input   of   water 


to  be  tested  properly  at  regular  intervals.  The  use  of  a 
weir  for  operating  tests  is  undesirable  on  account  of  the 
variations  introduced  by  the  choice  of  formulas.  The 
speaker  favored  electrical  measurements  of  output  in  place 
of  brake  tests,  as  the  operating  man's  chief  interest  is  the 
over-all  efficiency  of  the  unit,  and  as  a  practical  matter  the 
efficiency  of  electric  generators  is  so  high  that  the  error 
introduced  by  losses  is  within  the  limits  of  accurate 
hydraulic  measurement.  Mr.  D.  B.  Rushmore  spoke  briefly 
on  the  depreciation  of  blades  through  oxidation. 

The  Life  Hazard  in  Electrical  Practice 

The  United  States  Bureau  of  Standards  will  shortly  be- 
gin an  investigation  of  the  subject  of  "life  hazard  in  elec- 
trical practice."  The  general  plan,  as  explained  in  a  paper 
by  Dr.  E.  B.  Rosa,  will  be  that  of  first  securing  the  advice 
and  co-operation  of  those  best  prepared  to  give  valuable 
assistance  and  counsel,  and  then,  after  gathering  together  a 
large  amount  of  information  and  experience  obtained  from 
operating  men,  manufacturers  and  others,  a  comprehensive 
report  will  be  prepared.  Sets  of  rules  will  also  be  formu- 
lated for  the  guidance  of  managers  of  operating  and  con- 
structing companies,  detailing  approved  practice  in  elec- 
trical construction  for  safeguarding  life.  It  is  also  hoped 
to  formulate  rules  in  co-operation  with  public-service  com- 
missions in  such  form  that  these  rules  can  be  adopted  by 
the  commissioners  or  by  city  authorities,  thus  insuring,  as 
far  as  possible,  that  electrical  companies  shall  conform  to 
the  best  practice  for  safeguarding  life.  Not  only  is  it  the 
duty  of  electrical  companies  to  do  all  they  can  to  reduce 
the  life  hazard  in  electrical  work,  but  it  will  be  to  their 
material  advantage  to  do  so.  Legislation  soon  will  compel 
unwilling  observance  of  strict  and  possibly  drastic  rules, 
unless  voluntary  action  forestalls  such  need  and  renders 
the  observance  of  reasonable  and  wisely  drawn  require- 
ments free  from  embarrassment.  And  if  there  are  to  be 
rules  or  requirements,  it  is  far  better  that  they  be  drawn  up 
after  a  thorough  and  impartial  investigation,  with  the  co- 
operation of  those  most  experienced  and  most  interested, 
than  that  they  should  be  formulated  independently  by  a 
large  number  of  legislative  bodies,  each  acting  on  different 
advice  and  experience  and  all  together  causing  a  great 
confusion   of   requirements. 

The  study  is  being  taken  up  in  the  spirit  of  investigation, 
appealing  both  to  experiment  and  experience,  and  the 
Bureau  of  Standards,  said  Dr.  Rosa,  invites  the  co-operation 
of  both  the  N.  E.  L.  A.  and  its  individual  members  in  plan- 
ning and  carrving  out  the  work. 


Exhibits  by  Class  D  Members 


The  exhibition  made  by  Class  D  members  of  the  National 
Electric  Light  Association  in  connection  with  the  conven- 
tion was  very  creditable  considering  the  great  handicaps 
encountered  in  transforming  a  low  basement  into  an  exhibi- 
tion hall.  With  a  ceiling  varying  from  8  ft.  to  9  ft.  in 
height  and  with  about  sixty  columns  cumbering  the  floor 
space,  the  outlook  was  not  inviting.  However,  a  certain 
number  of  the  columns  were  selected  as  a  basis  for  a  semi- 
circular court  and  special  treatment  in  the  way  of  lattice- 
work and  pergolas  was  applied.  The  other  columns  were 
decorated  with  mirrors,  as  was  also  the  entire  background 
of  the  exhibition  hall,  latticework  and  indirect  lighting  of 
the  signs  in  the  latter  case  aiding  materially  in  deceiving 
the  eye  as  to  the  exact  height  of  the  room.  White  and 
French  gray  were  the  dominating  colors,  with  rustic  green 
signs  for  exhibitors  in  the  center  spaces.  Owing  to  the 
lowness  of  the  ceiling  every  effort  was  made  to  prevent 
glare,  and  to  that  end  the  500  or  more  25-watt  tungsten 
lamps  employed  to  supplement  the  regular  building  lamps 
were  shaded  with  art  glassware.     Space  was  provided  for 
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sixty-eight  booths,  but  many  exhibitors  occupied  more  than 
one  booth.     A  short  description  of  the  exhibits  follows: 

Adams-Bagnall  I  m.i.i  rail  Company,  I  leveland,  I  )hio. — 
Scries  alternating-current  flame-arc  lamps  and  transform- 
ers, incandescent  lamps  and  reflectoi  .  electric  horns.  Rep- 
resentatives: A.  J.  Selzer,  V.  N.  Marker,  C.  W..  Beach, 
R.  II    Creen. 

American  Distrk  i  Steam  <  ompany.  North  Tonawanda, 
N.  Y. — Models  of  steam-heating  fittings  and  meters,  and 
district-heating  literature.  Representatives:  \V.  II.  Wells, 
C.  R.  Bishop, H.  C.  Kimbrough  rd,  V  E.  Iniram, 

W.  J.  Kline,  C.  A.  Gillham,  J.  A.  Bendure. 

American  Ironing  Machine  <  ompany,  <  hicago,  111. — 
Electric  ironing  machines.    Representatives      II.       Gr 
G.  A.  Renner,  J.  L.  Mayer. 

A.  &  VV.  Electrii  leveland,  Ohio. — 

Interchangeable  electric  signs  and  monogram  letter  units. 

Bell  Electric  M •   J. — Alter- 

nating-current, single-phase  and  compensati 
tors.    Representatives:    A.  C.  Bell,  T.  R  Bell,   V  W.  Eck- 
hoff. 

Benjamin  Ele<  ran  VIa  m  fai  rt  ri  g  i  0  u  ^ny,  Chica- 
go, III. —  Industrial  fixtures  and  lighting  specialties,  includ- 
ing plug  clusters  and  switch  controlling  current  taps,  Rep- 
resentatives :  R.  B.  Benjamin,  \V.  D.  Steele,  II.  E.  Watson, 
A.  \.  Fox,  B.  G.  Kodjbanoff,  III  Po  ,  G  B.  Weber, 
A,  E.  I. nl».  I  ,  \l.  F.  Steel,  O.  L.  Johnson. 

1  1  1 1  .,  Electric  Company,  St  Louis,  Mo  Single- 
phase  and  split-phase  motors  and  alternating-current  fans. 
Representatives:     R.  J.  Russell.  II.  A.  Porter,  E.  Kumbo. 

1  11 11  \1.11  Fuse  Manufacturing  Compa  •  Chi  igo,  111. 
— Inclosed  fuses,  conduit  fittings  and  switch  and  outlet 
boxes.  Representatives:  W.  I  .  Finley,  A.  S.  Merrill,  \\ . 
W.  Merrill. 

Conlon-Simplex    Mai  ipany,    Chicago,    ill 

Electric  washing  machines.     Representatives:     W.   I.  Con- 
Inn.  W.    I     i 1 

Co-OPERATIU  \i.\ii  11  1  G  SeRVICI  FOR  I  ENTRAL  STA- 
TIONS, Chicago,  111. — Photographs,  prool  ertising 
specimens,     Representatives      G    '      rremaine,  R.  A.  Pick. 

1   00PER    III  will     I'lH   rRH     I   OMPANY,    \'c\\    ^"^k.    \".   Y. — 

Menu  ind  quartz-tube  lamps,  and  batten  charging 

rectifier.     Representatives:     I.    B,  I  arey,  G.  <      Ki 

Duncan  Ej  i  i  ran   M  1  ipany,  1  af 

Ind. — Transformers,  and  house-typi  witch- 

board  watt-hour  meters.     Representatives:    Thomas  Dun- 
can,  \.  (I.  Lucas,  II.  O.  Hall,  W.  11.  Sinks. 

in  11 1  \    Metals   Company  er-clad 

bare   and   weather  -prom'    wire,   rods,   choke   coil 

resentatives :     S.  C.  Muno  .    C  K.  Stevenson,  W.  D.  Ball, 

\\     r.  Kyle,  W    H    Li] I     A  leron, 

1     B.  Semple,  l     M.  G 

E(  onomii  u    Electrii    Lamp  Wi 
ran    Company,    New    York,    X'.    Y      rum-down    electric 
lamps.     Representatives:     M.  Lobenthal,  1.  Lobenthal. 

E(  onom\    I  '    1    &    Manutacti  ring  (  Iompani  ,  Chit 
III. — Inclosed  fuses,  renewal  links  and  service  I 
resentatives:     V  L.  Eustice,  .1.  B.  Griffith,   \.  I 

Edison  Storage  Batter\  Company  Orange,  N.  J. — 
Nickel  iron  storage  batteries,  plates,  parts,  etc  Representa- 
tives:   W.  G.  Bei    ■  iyer,  W.  <      Vn  In 

Electrii    \.pplianci  Company,  Chicago,  III.    Regu 
and   high-tension    protective   apparatus      Representatives: 
\\ '.  w.  I  ow,  P,  R    B  ole,  F.  J.   Uderson,  II.  Fedde. 

Electric  Service  St  ipany,  Philadelphia,  Pa, 

— Lightning  arresters,  insulators   ind  line  specialties 
resentatives:    J.  \Y.  Porter,  M.    V  Berg,  0.  Mm  Her.    1    II. 

I  lenkle.   II.   II.    lolms.ni. 

Electric  Storage  r>  ■  >an^    Philadelphia,  Pa 


— Storage  batterii  ictory  illustrations 

and  publications.     Repn  G.  H.  Atkins,  T.  Mil- 

Rosholt,  E.  Kelly,  P.  Rebel,  D.  Parker, 
R.  I.  Baird,  l     Blizard. 

Electric  ii  America,  New  York. 

N.   Y. — Samples  ui   advertising  copy,  proofs,  etc.     Repre- 
sentatives:    liar.  .   F.  VV.   Smith,   II 
W.  J.  McDowell. 

Electrical  Review  8  '■■»•,  Chicago, 

111. — Electrical  magazim  W.  Price, 

A.   A     I  Nood,    I.   B.   McCarthy. 

i  .  VV.  Forbrich,  F.  R.  Schalck,  M.  G.  Lloyd,  F.  H.  Bern- 
hard,  II.  Ehrlich,  J.  E.  Latta. 

Electricai     Wori        '.'•■•     York,    N.    Y. — Electrical    and 
•  ering  mag  i  Mc- 

:,.   Elliott,   D.  T.   Pierce,  J.  A.   Kucera.  • 
Walker.  Sam   A.   Hobson,   F.   E.   Watts,   H.  T.   Matt 
W.   II.   Onken,  Jr..  W.   I      Keily,  0    II.  Caldwell,   II    S 
Knowlton.  A.  M.  Perry. 

it,   Mich. — 
ic  vacuum  F.  Wardell, 

ibert. 
Federai    - 
signs,   miniature   signs,   fittings,   supplies,   shades,   un: 
flectors.  fixtures,  vacuui 

table    for   kitchen,   indirect   lighting,   meters,   tl 
metei 

R.   J. 
Wherry.   W.  J.   D(  vine, 

Gen  Multi- 

recorder;  incandescent,  luminous  and  flame-arc  I 
nators,  lightning  electric  ovens  and  i 

struments,  small  motoi 

tors  and  sh  ^.  W.  Burchard, 

I  .  w  '.  B.  Rushn 

Frank  H.  < 
Burleigh,   II.    B.  Ward. 

S.  Howlett,  W.  II    Mel 
.  II.  R.  Sumi 

\     K 

■ .  R    I    Wagner,  i 

S.   Martin.  W     M 

II.  Schr ler,  R.  B.   ; 

id.   I.  W.  Howell,  G 

II   Ginn,  T.  W.  M 
!■.  Worth,    I     I.   Ryai 

ton,  William  Hand,  J.  H.  Lii 

serai    Vehu  Y  — 

trie  truck  cha 
Witherby,  W.  '    '  '    w 

Hillman,  T.  W.  am. 

Ill- 
Cable    terminals, 
Conn-  • 
lives  I.  M.  Hun' 

II.. 
Elect! 
chafinf 
heaters.      R< 

II  \     ; 

Hubbard  .\  i  omi  \-- 
ets.  stampi 
line  - 
Youngquist,  W.  R 

Ih  .  HI. — 

i 
\    1;  G.  J    Brucker,  A.  Sum: 
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ley,  T.  J.  Casey,  R.  C.  Knopke,  O.  L.  Romme,  W.  A. 
Murfey. 

Innovation  Electric  Company,  New  York,  N.  Y  — 
Motor-driven  suction  cleaners.  Representatives:  F.  N. 
Davidson,  L.  Bourgette. 

H.  W.  Johns-Manville  Company,  New  York,  N.  Y. — 
Electric-driven  refrigerating  machines,  thermal  and  elec- 
trical insulations,  fuses,  conduit,  boxes  and  fittings,  lamps 
and  reflectors.  Representatives:  J.  W.  Perry,  H.  M. 
Frantz,  H.  W.  Frantz,  G.  A.  Saylo'r,  W.  E.  Rapp,  R.  R. 
Braggins,  R.  C.  Cole,  R.  F.  Massa,  R.  J.  Stewart. 

Life-Saving  Devices  Company,  Chicago,  111.—  Resuscita- 
tion apparatus.  Representatives:  F.  T.  Fowler,  J.  N.  Gib- 
lin,  F.  T.  Fowler,  Jr. 

W.  N.  Matthews  &  Brother,  St.  Louis,  Mo. — Fuse 
switches,  line  material,  cable  clamps,  test  devices  and  pole- 
height  estimators.  Representatives:  W.  N.  Matthews,  C. 
L.  Matthews,  W.  Bischoff,  J.  L.  Fay,  V.  L.  Crawford. 

Meter  Exhibit,  N.  E.  L.  A.— Meters  and  meter  accesso- 
ries. 

Metropolitan  Engineering  Company,  New  York,  N.  Y. 
— Meter  and  central-station  protective  devices,  and  electric 
bath  cabinet.  Representatives:  T.  E.  Murray,  J.  E.  Mc- 
Clernon,  F.  E.  Brown. 

Minerallac  Electric  Company,  Chicago,  111. — Maxi- 
mum-demand devices,  printometers,  maxicators  and  grapho- 
meters.  Representatives:  H.  S.  Sines,  C.  I.  Hall,  J.  Van 
Buskirk,  A.  J.  Olson. 

Moloney  Electric  Company,  St.  Louis,  Mo. — Trans- 
formers. Representatives:  T.  O.  Moloney,  J.  J.  Mullen 
L.  H.  Keller,  J.  R.  Dean. 

National  Quality  Lamp  Division  of  General  Elec- 
tric Company,  Cleveland,  Ohio.— Standard  and  miniature 
■"Mazda"  lamps,  examples  of  illumination  and  moving  and 
mechanically  operated  display  devices.  Representatives: 
J.  R.  Crouse,  S.  E.  Doane,  W.  M.  Skiff,  G.  S.  Merrill,  N.  H. 
Boynton,  E.  J.  Edwards,  C.  W.  Bender,  Ward  Harrison, 
R.  W.  Shenton,  M.  D.  Cooper,  F.  J.  Blaschke,  R.  W.  Tavey. 

National  X-Ray  Reflector  Company,  Chicago,  111. — 
Indirect-lighting  and  direct-lighting  reflectors  and  portable 
and  ceiling  units.  Representatives:  A.  D.  Curtis,  H.  B. 
Wheeler,  T.  H.  Aldrich,  E.  L.  Haines,  E.  E.  McKinnie, 
W.  R.  Moulton,  J.  N.  Labelle. 

Oshkosh  Manufacturing  Company,  Oshkosh,  Wis. — 
Construction  tools,  pike  poles,  shovels,  climbers,  reels,  insu- 
lator pins  and  pole  anchors.  Representatives:  T.  W. 
Whooley,  R.  L.  Thayer. 

Otis  Elevator  Company,  New  York,  N.  Y. — Elevators. 
Representatives:  R.  W.  Charles,  H.  E.  Turner,  R.  H.  A. 
Carter,  E.  W.  Eaton,  E.  A.  Henderson,  E.  R.  Wilson,  H.  S. 
Snead. 

Philadelphia  Electric  &  Manufacturing  Company, 
Philadelphia,  Pa. — Lighting  standards,  hangers  and  fittings. 
Representatives:     R.  H.  Manwaring,  W.  O.  Dale. 

Pittsburgh  Transformer  Company,  Pittsburgh,  Pa. — 
Exhibits  and  photographs  of  heavy-duty  mill-type  trans- 
formers, series  street-lighting  system,  outdoor  high-tension 
transformers,  etc.  Representatives:  R.  V.  Bingav,  H.  G. 
Steele,  P.  H.  Butler. 

Popular  Electricity  Magazine,  Chicago,  111. — Electrical 
magazine.  Representatives :  W.  Harvey,  Jr.,  J.  A.  Harney, 
H.  W.  Young,  G.  T.  Hadley,  B.  E.  Blanchard,  W.  J. 
Wheeler,  B.  W.  Cook. 

John  A.  Roebling's  Sons  Company,  New  York,  N.  Y. — 
Wires,  cables  and  fittings.  Representatives:  A.  B.  Con- 
over,  W.  J.  Slingluff,  E.  H.  Christoph,  A.  V.  Errickson. 

Sangamo  Electric  Company,  Springfield,  111. — Instru- 
ments and  meters,  ampere-hour  meters,  circuit-breakers  and 
distant-operating  dial  mechanism.  Representatives:  R.  C 
Lanphier,  H.  W.  Young,  J.  H.  Hodde,  A.  E.  Pickard. 


Simplex  Electric  Heating  Company,  Cambridge,  Mass. 
— Heating  devices,  irons,  stoves,  ranges,  percolators,  hot 
plates,  heating  pads,  radiators,  ovens,  etc.  Representatives: 
J.  I.  Ayer,  E.  R.  Jacobs,  D.  Rollins,  J.  H.  Johnson,  F.  L 
McKenna. 

Southern  Exchange  Company,  New  York,  N.  Y. — Poles 
and  cross-arms.    Representative:    E.  G.  Chamberlain. 

Standard  Underground  Cable  Company,  Pittsburgh, 
Pa. — Wires,  cables,  junction  boxes,  terminals,  insulating 
compound  and  cable-splicing  sleeves.  Representatives :  G. 
L.  Wiley,  I.  R.  Wiley,  E.  J.  Pietzcker,  E.  F.  Norton,  R.  E. 
Green,  J.  II.  Lytle,  W.  Hauck,  R.  B.  Wilcox. 

Thompson  Electric  Company,  Cleveland,  Ohio. — Cut- 
out hangers  for  arc  and  incandescent  lamps.  Representa- 
tive :    A.  J.  Thompson. 

Tungstolier  Works  of  General  Electric  Company, 
Conneaut,  Ohio. — Household  fixtures  and  industrial  light- 
ing units.  Representatives:  G.  C.  Webster,  F.  C.  Max- 
heimer.  A.  B.  Wilson,  C.  F.  Reel,  J.  B.  Higgins,  W.  G. 
MacMartin. 

Valentine-Clark  Company,  Minneapolis,  Minn. — Butt- 
treated  poles.    Representatives:    L.  A.  Furlong,  E.  L.  Clark. 

Wagner  Electric  Manufacturing  Company,  St.  Louis, 
Mo. — Electrical  apparatus  and  instruments,  unity-power- 
factor  motors,  converters  and  rectifiers.  Representatives: 
W.  A.  Layman,  J.  Mustard,  E.  W.  Goldschmidt,  E.  H. 
Cheney,  F.  Tohnson,  A.  J.  Meyers,  J.  A.  Gelzer,  P.  L.  Lewis, 
H.  E.  Griffin,  E.  M.  Webber,  W.  R.  Patton,  R.  D.  Lilli- 
bridge. 

Western  Electric  Company,  New  York,  N.  Y. — Heat- 
ing appliances,  vacuum  cleaners,  fans,  incandescent  lamps, 
fixtures,  shades,  fuses,  insulators,  line  supplies,  model  high- 
tension  pole  line,  interphones,  loud-speaking  telephones  and 
special  telephone  equipment.  Representatives:  H.R.King, 
R.  A.  Griffin,  A.  G.  Kingman,  H.  L.  Grant,  J.  F.  Sweeny. 
W.  B.  Pierce,  W.  Mueller,  J.  R.  Kearney. 

Western  Water  Supplies  Company,  Kansas  City,  Mo. — 
Electric  sterilizers  and  electric  sterilized  coolers.  Repre- 
sentatives :    P.  Thompson,  J.  H.  Thompson. 

Westinghouse  Electric  &  Manufacturing  Company, 
Pittsburgh,  Pa. — Heating  apparatus  for  domestic  and  in- 
dustrial use,  meters,  fans  and  small  motors,  ozonizers,  in- 
sulating material  and  solder,  mercury-arc  and  mechanical 
rectifiers,  circuit-breakers,  lightning  arresters,  transform- 
ers and  spark-gap.  Representatives :  Guy  E.  Tripp,  L. 
A.  Osborn,  S.  L.  Nicholson,  G.  B.  Griffin,  C.  S.  Cook,  H.  W. 
Cope,  Robb  Mackie,  C.  E.  Allen,  A.  A.  Brown,  Wm.  Clegg, 
Jr.,  I.  McA.  Duncan,  J.  T.  Gibson,  C.  E.  Heise,  J.  S.  Tritle, 
K.  E.  Van  Kuran,  G.  S.  Vail,  J.  A.  Brett,  T.  E.  Collins, 
E.  P.  Dillon,  G.  C.  Ewing,  S.  A.  Fletcher.  A.  D.  Fishel. 
E.  O.  Kirkpatrick,  S.  D.  Levings,  T.  A.  McDowell,  A.  H. 
Mclntyre,  J.  C.  McQuiston,  H.  W.  Beaumont,  J.  N.  Ma- 
honey,  Paul  MacGahan,  H.  C  Owens,  T.  J.  Pace,  M.  C. 
Rvpinski,  E.  G.  Reed,  C.  G.  Schluederberg,  W.  A.  Thomas, 
E.  A.  Thornwell,  J.  M.  Tomb,  H.  H.  Van  Staagen,  D.  E. 
Drake,  S.  E.  Chase,  A.  E.  Allen. 

Westinghouse  Lamp  Company,  Bloomfield,  N.  J. — Elec- 
tric incandescent  lamps.  — Representatives:  Walter  Carey. 
T.  G.  Whaling,  B.  F.  Fisher. 

Westinghouse  Machine  Company,  Pittsburgh,  Pa. — 
Turbine-driven  centrifugal  boiler-feed  pump.  Representa- 
tive:    E.  H.  Sniffin. 

Weston  Electrical  Instrument  Company,  Newark, 
N.  J. — Alternating-current  and  direct-current  indicating  in- 
struments, laboratory  and  miniature  precision  instruments, 
instrument  transformers,  etc.  Representatives:  G.  P.  Frey, 
P.  Westburg,  R.  Johnson. 

Wilkinson  Company,  Chicago,  111.1 — Portable  lamps,  art- 
glass  shades,  etc.  Representatives :  I.  A.  Jones,  R.  A. 
Soukup,  O.  C.  Helm,  O.  Hochberg. 
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Electric  Service  in  Chicago  Suburbs 


Ilitfh  system  load-factors  and  operating  economies 
achieved  by  the  Public  Service  Company  of  Northern 
Illinois  through    diversified  demands  of  it-  customers 


ETWEEN    the    extreme   outposts   of   its 

system,    1 

of   the    in  industrial,   suburban 

■ !'  ultui  al     n  g surrounding 

i,  the  central-station  en<  1 

nished  by  the  Public  Service-  Company 

of     Northern    Illinois    finds    ni 

and   rem; 

supplyin      h 

customi  1      11     1   0    co un 

ombined  populal  ion  1  i  hal  I  a  million 

As  a  natural  conseque 1   livei         ol   such  inter- 

cted  operation  the  system  load-factors  achieved  ap- 
proach 70  per  cent,  the  principal  steam  station  operating, 
for  example,  at  65  per  cent  and  higher,  while  full-load  con- 
ditions  are  imposed  twent)  Foui  houi  a  'lay  mi  the  . 
power  plants  which  produce  aboul  a  quarter  of  the  system 
output.  The  large  industrial  ami  railway  loads  carried 
are  chiefly  responsible  i"1  thi  peak  maximums,  which  now 
occur  during  daylight  hours.  Special  attention  has  also 
been  devoted  to  acquiring  such  characteristic  long  hour 
loads  as  town  water-works,  sand  and  grai  An- 
other interesting  aspect  ol  thi  company's  activit)  ha-  been 
the  distribution  of  electric  service  to  farms  for  lighting 
and  power  purposes,  thus  according  t"  its  rural 
the  same  conveniences  and  ra  d  bv  their  cousins 
in  town. 

Generating  Pi  ants    >  mission   Sysi 

1  he  present   s)  stem  of  the   Publii 
Northern  Illinois  represents  the  combination  of  five  utility 
corporal  inns    w  h  1  c  h 
formerly  operated   in 
their  respective  1,111 
tories  as  follow        1  h 
North  Shore  Electric 
Company ;  the  Chica- 
go Suburban  1  .ighl  & 
Power    Company,    ol 
1  mi.   Park  ;  tb    Ecoi 

Omj  I  ighl  &  1  'ou  el 
( oiupanv,  of  Juliet  ; 
the  1  llinois  Valley 
1  ias  &  Electric  Com- 
pany, of  Streator,  and 

t  h  e      kank.il 

&   Electric   Company. 

The     North     Shore 

Electric  I    0  m 

the     nucleus     ol      the 

system,  has  1" 

ated    for  many   /ears 

under    the    present 

management,    supplj 

ing     service     to     the 

suburban    and    indu 

trial  regions  fringing 

upon   the   city   limits. 

The  outer  holders  ol 
the  North  Shore  emu 
pany's      activities      at 


that  time  were  practically  the  limits  of  Cook  County,  in- 
cluding in  addition  the  Lak<  gion  north  to  the 
\A  isconsin  line. 

Up  to  th<  the   map,  the   northern 

and  southern  trail  of  the   Public   Service 

Company  still  remain  to  be  united  by  the  completion  of  the 

a  that 
1  physical  operation  thi   I  ire  yet 

iaiu  1    i 
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terns.     Actual  electrical  connection 
is,  however,  indirei  bed  between  the  two  systems 

onnecting   the   Pul 
plants    and  with    the    Commonwealth    1 

my's  system,  thus  making  a  unit  of  the  entire  inter- 
num. '   station  network  in  the  ' 

the    Public 

system     produce     the 

output    which 
tributed  by  thirty   or 

■urating 
plants,  with  tl 

In    ad 

rime- 

mpany's 

: 
T  li  e 
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heating  service;   those  at   Streator  and   Pontiac  heat  with 
exhaust  steam. 

Blue  Island  Turbine  Station 

The  principal  generating  plant  of  the  system  is  located  at 
Blue  Island,  111.,  on  the  bank  of  the  Little  Calumet  River. 


FIG.     2 BLUE     ISLAND    GENERATING     STATION 

Erected  six  years  ago  with  an  initial  equipment  of  3000  kw 
in  steam  turbines,  the  station  has  since  undergone  an  ex- 
tremely rapid  growth  to  keep  pace  with  the  mounting 
power  needs  of  the  nearby  industrial  district.  With  its 
second  7500-kw  turbine  unit  now  being  installed,  the  Blue 
Island  station  will  shortly  have  a  total  rating  of  22,000  kw. 
Its  monthly  output  now  reaches  3,500,000  kw-hr.,  and  de- 
spite its  use  as  a  "swing"  station  operated  along  with 
water-power  plants  run  fully  loaded  twenty-four  hours  per 
day,  the  Blue  Island  station  daily  load-factor  is  well  above 
60  and  65  per  cent,  as  shown  by  the  accompanying  load 
curve. 

Fuel  for  this  plant  is  handled  by  means  of  a  3-ton  telpher 
grab  bucket  whose  car  travels  on  a  runway  76  ft.  high. 
Carried  on  steelwork  this  runway  passes  above  the  over- 
head bunkers   and   extends  out   of   doors   for   distances   of 


FIG.    3 BOILER    ROOM    QF    BLUE    ISLAND    STATION 

100  ft.  over  concrete-lined  coal-storage  pits  in  a  line  with 
the  boiler-room  building.  On  the  grounds  above  the  station 
there  is  storage  capacity  for  12,000  tons  of  fuel.  From 
these  piles  or  from  the  cars  a  locomotive  crane  delivers 
the*  coal  to  the  crusher.  The  latter  discharges  into  the 
concrete  pit  whose  750-ton  capacity  would  provide  fuel  for 


several  days'  operation  in  event  of  accident  to  the  coal- 
handling  equipment.  The  3-ton  bucket  is  handled  by  a 
52-hp  hoist  motor  and  a  35-hp  travel  motor,  both  three- 
phase  alternating-current  machines.  The  overhead  bunkers 
in  the  boiler  room  will  hold  1100  tons  of  the  Illinois  coal 
used  as  fuel  at  this  plant. 

For  generating  steam  at  200  lb.  pressure  per  sq.  in.  and 
with  100  deg.  Fahr.  of  superheat,  the  boiler  equipment 
comprises  six  500-hp  and  eight  400-hp  Babcock  &  Wilcox 
units,  all  arranged  with  mechanical  stokers.  Each  boiler 
is  also  provided  with  a  steam-flow  meter  indicating  its  out- 
put at  any  instant.  The  flue  gases  of  the  plant  are  carried 
aloft  through  three  steel  stacks,  one  260  ft.  high  and  11  ft. 
in  diameter,  the  others  190  ft.  high  and  9  ft.  in  diameter. 
Ashes  are  removed  by  a  Green  suction  conveyor  which  de- 
livers to  ash  tanks  commanding  a  railroad  track  alongside 
the  building.  De  Laval  and  Curtis-Worthington  turbine- 
driven  centrifugal  pumps  are  employed  for  boiler-feed 
purposes. 

The  prime-mover  equipment  at  Blue  Island  comprises  a 
7500-kw,  4500-volt,  25-cycle  horizontal  turbine  set ;  a 
7500-kw,  12,000-volt,  60-cycIe  unit  in  process  of  being  in- 


FIG.    4 SYSTEM    OF    PUBLIC:  SERVICE    COMPANY    OF    NORTHERN 

ILLINOIS 

stalled;  a  4000-kw,  12,000-vblt,  60-cycle  horizontal  unit  and 
one  2000-kw  and  one  1000-kw  vertical  turbine  set  generat- 
ing 25-cycle  current  at  9000  volts.  All  machines  are  of  the 
General  Electric-Curtis  type  with  the  exception  of  a  100-kw 
Westinghouse  turbine  exciter  set.  Cooling  water  for  the 
Worthington  surface  condensers  is  taken  from  the  Little 
Calumet  River  which  flows  alongside  the  plant  site. 

For  converting  a  portion  of  the  9000-volt,  25-cycle  output 
to  60-cycle  energy  at  4000  volts  for  lighting  and  general 
power  purposes  two  2000-kw  vertical  frequency-changer 
sets  are  installed.  Part  of  the  transformers  which  step  up 
to  33,000  volts  are  of  the  air-blast  type.  These  are  sup- 
plied with  air  through  the  bus  compartments  by  motor- 
driven  blowers  on  the  main  floor,  which  carry  an  air  pres- 
sure of  1.2  in.  of  water  column. 

Connecting  the  Blue  Island  station  with  the  system  of 
the  Commonwealth  Edison  Company  through  the  latter's 
Roseland  substation  there  is  an  18,000-volt,  25-cycle  No.  0 
tie  cable,  as  well  as  a  12,000-volt,  60-cycle  tie  line  which, 
by  throwing  over  disconnecting  switches,  can  also  be  made 
available    for   9000-volt,    25-cycle    operation.      In    case    of 
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emergency  auxiliary  service  can  be  supplied  over  these 
lints,  although  with  its  present  equipment  the  Blue  Island 
plant  no  longer  depends  upon  the  Fisk  and  Quarry  Street 
Stations  tor  assistance  in  carrying  the  load  ot  the  southern 
system.  Attempts  have  also  been  made  to  synchronize  Blue 
Island  with  both  Fisk  Street  and  the  Joliet  plant,  the  latter 
being  at  the  tunc  paralleled  with  the  <  ommonwealth  Edi 
son  system,  but  owing  to  the  presence  ot  several  frequency- 
changer  sets  in  the  loop  thus  formed,  it  has  not  been  pos- 
sible to  bring  about  such  double-paralleled  operation  with- 
out kicking  out  the  circuit-breakers. 

I  he   Blue  Island  turbine  station  produces  a  kilowatt-hour 
with  a  consumption  of  4.3  lb.  of  mine-run  Illinois  coal, 
pared   with   which   an   average   fuel  economy  of  5.7  lb.  per 
kw-hr.   is  obtained    lor   all   the   steam   plants  of   the   Public 
Service    Company's   system.      Of   these    total   steam-  I 
i    rating  costs,  52  per  cent  is  expended  for  fuel,  30 
■  •Hi   lor  labor  and  18  per  cent  for  miscellaneous  items. 
WATER-POWER   I'iani    AT  Kankakee 

rin  besf  hydroelectric-plant  practice  of  the  company  is 
exemplified  in  the  recently  completed  Kankakee  water- 
power  plant  built  as  an  adjunct  to  the  steam  relay  station 


p  M 

5       DAIL1      LOAD    c  I'KVE    Of    THE    I1LUE    ISLAND    GENERAT- 
ING   P]    \  \  I 

ii  that  city.     Developing  .1   fall  "i  onlj  8  it.  in  the  K 

kee  River,  600  electrical  kw  is  here  made  available  tin 

the    means   of   a    pair   of   vertical-shaft   waterwheel    units 

which   are   unusual   on   account 

large  volume  of  water  to  be  handled. 

Each  Hi"  these  waterwheels  comprises  a  pair  ot 
runners  which  discharge  into  separate  draft  tubes,  one 
below  the  other,  rhese  concrete-lined  passages  molded  in 
the  in  "in  foundations  mei  tri  g  :  10  ft.  in  sei 
The  8.5  in.  steel  shafts  connecting  the  runners  with  tlu 
n  fating  field  membei  -  in  thi  ■  u  rator  r,»mi  above  meaa 
me  .)  1   ft.  in  length.     The  entire  rotating  mass,  including 

the    shait.    runners    and    alternate    fii  17    tons,    thi 

full  weight   of   which   is  carried   by   a  thrust   beai 
just   below    the   gene!  lUnt    of   the 

large  quantities  of  water  to  in-  handled  in  these  turbines 
because    of    the    lo>  head,    special    Lombard    oil 

governors  capable  ctive  etTorts  of    i 

ft. -lb.  were  required  to  control  the  wickets  admitting  the 
supply  to  the  runners.  The  units  operate  at  -j  r.p.m.  The 
waterwheels  were  furnished  by  the  S.  Morgan  Smith  • 


pany  and  the  alternators  by  the   Westinghouse   Electric  & 
Manufacturing  Company. 

In   the   steam   plant   adjoining   this   water-power  addition 
there    are    install-  .%    horizontal    Westinghouse- 

Parsons    turbine-alternator    unit    and    an    auxiliary    1 
engine   set.     The   city  ee  is   lighted    from   this 


1  [G,    <>    -TURBINE    I'' 

station,    which    also    transmits    energy    to    Mai.- 
bonnais  and  Bradley  and  supplies  power  for  the  Chicago  & 
Interurban   Traction  Company,  operating  between   <  hicago 
and  Kank.il 

As    shown    by   the   accompanying   load   curve,   the    ■■■■ 
power  plant  :  at  as  nearly  full 

load  as  possible  day  and  night,  in  this  way  taking  the  full- 
er available,  while  the  vana 
tions  in  load  arc  carried  by  the  steam  stations.      N'ca: 
per  cent  of  the  total   system  output   is  produced   in 
iwer  plants. 

Load   Dispa \-     : 

llie  work  of  load  dispatchii 


mands 

being  foliet  and  that  for  the  northern  system  at 

11   operator  telc- 
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operators  are  at  times  permitted  to  exercise  their  own 
judgment  when  necessary  if  on  account  of  telephone-line 
interruptions  the  system  dispatcher  cannot  be  reached. 
With  the  great  territorial  extent  of  the  present  systems 
the  orders  of  the  dispatcher  need  not  be  rigidly  depended 
upon  in  minor  local  situations,  and  in  emergencies  the  local 
operators  must  be  left  free  to  use  their  best  judgment. 

When  a  switch  is  ordered  opened  by  the  load  dispatcher  a 
red  warning  card  marked  "Hold"  is  affixed  to  the  handle. 
On  the  back  of  this  blank  there  is  also  entered  the  descrip- 
tion of  the  circuit,  name  of  the  employee  for  whom  it  was 
opened,  name  of  the  one  issuing  the  order,  probable  time 
of  completing  work,  name  of  operator  placing  and  removing 
card,  dates,  etc.     When  the  line  is  released  the  card  must 


specified  for  the  earth  connections.  Below  the  top  cross- 
arm  the  pole  is  gained  for  a  second  arm  if  needed,  and  also 
for  a  telephone  line. 

A  form  of  double-arm  construction,  designated  as  "type 
B,"  is  used  on  other  important  lines  where  it  is  not  ex- 
pected that  a  second  circuit  will  soon  be  needed.  Each 
arm  carries  two  pins,  one  of  the  upper  pins  supporting  the 
ground  wire,  which  is  earthed  as  before  to  buried  cylinders. 
Approximately  3-ft.  distances  are  preserved  between  con- 
ductors. In  some  instances  this  type  of  construction  has 
been  temporarily  employed  for  2300/4000  or  4600/8000-volt 
distribution,  the  ground  wire  being  used  as  the  neutral  of 
the  four-wire  circuit.  Such  lines  can  later  be  converted 
to  33,000-volt  operation  when  needed  as  a  part  of  the  main 
transmission  system.     This  4600/8000-volt  plan  of  distribu- 


FIG.    8 VERTICAL    FREQUENCY-CHANGER    SET    IN    BLUE    ISLAND 

STATION 

be  mailed  to  the  load  dispatcher,  who  indorses  and  files  it 
as  a  complete  record  of  the  interruption. 

Transmission-Line   Construction 

For  the  southern  system  33,000  volts  has  been  adopted 
as  the  standard  transmission  pressure.  The  same  specifica- 
tions are  being  extended  to  all  new  construction  on  the 
northern  system,  although  this  group  is  now  being  operated 
at  20.000  volts,  with  a  number  of  4600-8000  volt  four-wire 
subsidiary  circuits.  The  main  33,000-volt  lines  employ 
No.  2  copper,  while  branch  circuits  have  been  built  using 
No.  4.  Poles  are  set  forty-four  to  the  mile.  30-ft.  timbers 
or  longer  ones,  with  7-in.  tops,  being  the  standard. 

Between  main  generating  stations  the  "type  A"  trunk- 
line  construction  employed  as  the  standard  provides  for 
carrying  one  or  two  circuits,  each  in  its  own  plane,  on  a 
10-ft.  cross-arm.  Between  conductors  3-ft.  intervals  are 
maintained.  A  bayonet  angle  supports  the  overhead  ground 
wire,  which  is  earthed  at  every  fifth  pole  with  a  conductor 
of  the  same  size  as  the  line  wire.     Ground  cylinders  are 


FIG.   9 SECTION    THROUGH    DOUBLE-RUNNER   UNIT    AT    KANKA- 
KEE,   ILL. 

tion  is  found  to  be  of  special  convenience,  however,  in 
avoiding  the  necessity  for  substations  at  the  smaller  points, 
since  regulators  may  instead  be  installed  at  nearby  stations 
already  in  service.  In  such  cases  4600-volt  distribution 
transformers  are  somtimes  employed,  although  it  is  usually 
necessary  to  install  first-line  transformers  of  two-to-one 
ratio  to  step  down  to  the  standard  distribution  pressure  of 
2300  volts. 

The  company's  "type  C"  construction  for  branch-line  use 
where  limited  investment  is  justified  utilizes  a  single  4-ft. 
arm  for  carrying  the  two  lower  conductors,  with  the  third 
wire  mounted  on  the  peak  of  the  pole. 

Wherever  possible  the  transmission  lines  follow  railroad 
rights-of-way,  the  poles  being  set  several  feet  over  the 
property  line  on  the  ground  of  adjoining  farms  by  agree- 
ment with  the  owners.  For  patrolling  the  lines  good  use 
is  made  of  gasoline  "speeders,"  of  which  the  company  has 
several.  These  little  "automobile  hand  cars"  run  on  the 
standard-gage  tracks  and  make  good  time  while  carrying; 
a  full  crew  and  complete  line-repair  equipment. 
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It  is  the  plan  ultimately  to  complete  cross-connecting  lines 
between  the  present  radial  transmission  circuits  which  have 
naturally  branched  out  from  the  main  centers  of  distribu- 
tion. In  this  way  all  towns  will  be  put  on  transmission 
loops  so  that  in  case  of  breakdown  in  one  direction  the 
second  line  will  be  available  for  service.  Already.,  as  the 
map  shows,  the  work  of  closing  in  these  tie  lines  has  pro- 


The   substation   building  at   Chic:.  19) 

is  of  a  similar  design  and  illustrates  a  case  of  the  replace- 
ment of  a   former  generating  station  now   shut  down  and 
converted  into  a  warehouse.     The  substation  now  supplies 
the  service  which  was  formerly  generated  in  th< 
plant. 

In  the  larger  substation  installations  aluminum-cell  light- 


1  ■[!..      10 — WATER-POWER     PLANT    AT    J01.IET 

ceeded  to  a  point   where   probably   half  the  communities 

u  inch  are  r<  at  bed  l>\   thi    tran  mis  sion  lines  h 
two  alternative  sum  1  es  1  >>    upply. 

Sum  cti  kes 

A  number  ol  hand  on*  tnd  serviceable  substation  build- 
ings have  been  erected  by  the  Public  Service  Company  to 
house  its  transforming    ip]  distribution 

points.     The  substation  al    Lake 

$19,000  Eor  the  building  alone  and  is  of  undoubted  archi- 
tectural merit,  Bui  before  this  poini  wa  lected 
as  a  distribution  center  a  temporal  first 
erected  near  by  al  a  cost  oi  1.25  to  ion  a 
Hi ugh  trial,  tn  planning  this  temporary  W len  build- 
ing the  architect   was   instructed   1 

minimum   expense    for   substation    1  nth   a   house 

that  could  be  later  converted  into  a  cottage  for  the  operator 
in  case  a  permanent   station  structure  was   decided   upon 


FTC.      12 POLE-TYPE     FUSES     ON     TRANSMI 

arresters    protect    the   high  tension    lines     but    111   the 
case  oi  or  pole-platform   I 

(it  which  then    are  a  great  number  II  communi- 

ties,  th  tic   cells   are   dispensed    with, 

horn-gaps 

Both    air-blast    am  I  insulated    tl 

|uipmenl    fur   indi 
When  is    already    intimated,    such    ii 

stations  are  made  automata    regulating 
nearby  tow  ns  fed  nduc- 

pe  and  auto-trans 
are  employed  for  thi  mtrol. 

ivoid  the  investmenl  in 
ing   small   communities,   .1   ty|  le   platform 

mounting   has   been   di 

Up  to  75  k\v  in  ri- 


ii.        II       nor  1:1  1    ins.  11  m..  1       lUBES     FOB     KANKAKEI 

For  two  years  the  little  building  served  its  purpose  as  a 
substation,  meanwhile  demonstrating  the  fitness  of  the 
location  as  a  distributing  point.  The  present  handsome 
brick,  concrete  and  steel  building  (Fig,  15)  was  then  put 
tip,  and  the  temporary  structure  was  moved  back  and  a 
room  added,  making  it  into  an  attractive  little  cottage  tor 
the  operator. 


clearly  the  arrang  vhich  the  high-ten 

I  through  carbon-tetrad  -ond- 

ary  circuits  ther  picture  shows  a  pole  insl 

tion  of  thes<  es,  which  hi  with 

success   on    th«    lines    of   the    Northern    Illinois 
experimental  installations  havi  .  in  service  for  a 

number  of   mouths.       The    fuse   link   is   held    in 
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spiral    springs,    the   whole   being   inclosed    in    a    glass   tube 
filled  with  carbon  tetrachloride. 

One  of  the  determining  factors  in  the  selection  of  33,000 
volts  as  the  transmission-line  potential  was  the  economical 
use  of  transformers  as  small  as  25  kw  for  furnishing  serv- 
ice to  small  communities.  In  such  towns  having  loads 
around   100  kw  the  drop  over   10  miles  of  line  will  be  so 


FIG.    14 RAILROAD  SPEEDER   USED  FOR  LINE  MAINTENANCE 

small  as  to  render  unnecessary  the  use  of  regulating  ap- 
paratus. 

Operating  Organization  of  Staff 

For  purposes  of  operation  the  territory  reached  by  the 
lines  of  the  Public  Service  Company  of  Northern  Illinois 
is  divided  into  four  divisions  and  thirteen  districts,  each 
of  the  latter  being  designated  by  a  letter  which  is  in  several 
cases  the  initial  of  the  principal  town.  Each  district  is  in 
charge  of  a  district  superintendent  who  maintains  an  office 
in  the  largest  community,  and  to  him  are  detailed  his  dis- 
trict salesmen,  inspectors,  etc.,  by  the  departmental  heads. 
The  four  division  superintendents  act  also  as  district  super- 
intendents for  their  own  districts,  receiving  in  addition 
reports  from  superintendents  of  the  several  other  districts 
for  which  they  are  held  responsible.  The  total  number  of 
the  company's  employees  in  all  departments  at  present 
reaches  1500. 

All   matters  of  plant   and   substation  operation   and  con- 


FIG.    15 — LAKE  BLUFF  SUBSTATION   AND  TEMPORARY   STRUCTURE 

struction  are  in  charge  of  the  general  superintendent  of  the 
company,  who  has  his  electrical  and  engineering  assistants 
to  give  specialized  supervision  to  the  work.  By  this  ar- 
rangement the  local  superintendents  are  relieved  of  au- 
thority in  connection  with  station  operation,  which  is  the 
province  of  the  operating  department,  although  the  super- 
intendents do  have  charge  of  maintaining  the  transmission 


and   distribution   lines   in   their  territories   up   to  the   sub- 
station entries. 

At  district  headquarters  and  in  towns  where  the  business 
warrants  it  attractive  offices  are  maintained,  usually  in- 
cluding a  display  of  electrical  appliances.  In  smaller  com- 
munities arrangements  are  made  with  a  local  druggist  or 
other  merchant,  who  receipts  for  bills  and  exchanges  lamps 
on  a  commission  basis  or  for  a  fixed  sum  per  month,  usually 
credited  on  his  lighting  bill.  Minor  repairs  and  replace- 
ments of  fuses  are  handled  by  the  local  electrician  or  by 
one  of  the  company's  own  men  dispatched  by  motorcycle 
from  the  district  headquarters. 

Employees'   Welfare  and   Safety   Work 

Every  candidate  for  employment  by  the  Public  Service 
Company,  whether  a  prospective  office,  station  or  outdoor 
worker,  is  required  to  undergo  a  physical  examination  at 
the  hands  of  the  company's  physician.  This  examination  is 
in  general  similar  to  that  demanded  by  life-insurance  com- 
panies and  has  as  its  purpose  not  only  to  determine  the 
applicant's  fitness  for  the  work  but  -also  the  protection  of 
lellow-employees  against   infection  of  disease. 

At  intervals  employees  receive  instruction  and  demon- 
strations   in    resuscitating   persons    from    electrical    shock. 


FIG.    l6 MAIN    AND    BRANCH    LINE    CONSTRUCTION 

Such  dangers  are  also  minimized  as  far  as  possible  in  the 
company  plants,  it  being  the  duty  of  a  special  inspector  to 
visit  regularly  the  various  stations  and  to  recommend  im- 
provements conducive  to  personal  safety. 

All  charged  parts  carrying  440  volts  and  higher  are 
screened,  while  bus-pipe  structures,  transformer  and  ap- 
paratus cases,  machine  frames,  etc.,  are  all  securely 
grounded.  Guards  .ire  placed  about  flywheels  and  counter- 
sunk set  screws  are  required  on  all  shafts.  Removable 
railings  are  set  up  to  guard  dangerous  positions,  their  pipe 
standards  dropping  into  sockets  permanently  embedded  in 
the  concrete  floor. 

Accidents  that  have  occurred  in  the  company's  own  sta- 
tions and  elsewhere  are  studied  and  the  lessons  to  be  drawn 
are  applied  to  safety  improvements.  For  example,  all 
downspouts  on  substation  structures  have  now  been  thor- 
oughly grounded  following  a  serious  accident  in  which  a 
gutter  became  crossed  with  a  line  wire.  Oil  switches  are 
recommended  for  all  purposes  above  440  volts,  and  fuses 
are  being  inclosed  in  flash-proof  covers.  The  use  of  rubber 
gloves,  linemen's  protectors,  etc.,  is.  insisted  on  whenever 
lines  have  to  be  handled  "hot."  Lines  opened  for  men  to 
work  in  dangerous  positions  have  red  cards  attached  to  the 
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switch  handles,  explaining  the  purpose  of  the  interruption 
and  by  whom  it  was  ordered.  When  the  switches  are 
finally  ordered  closed  these  cards  are  mailed  in  to  the  chief 
dispatcher,  furnishing  him  with  a  complete  record  of  the 
incident.  Rubber  mats  are  laid  in  front  of  all  switchboards 
carrying  440  volts  or  higher,  while  such  boards  in  the 
older   plants   having    insufficient    clearanci    al    thi    rej»r   are 


&  Interurhan  Traction  I  ompany's  Chicago-Kankakee  line, 
the  Chicago  &  Joliet  Electric  Railway,  the  Joliet  &  South- 
ern I  1  from  Joliet  to  Aurora  and  to 
1  hicago  Height,,  the  1  1'ontiac  & 
trie  Railway  I  ompany's  line  from  Pontiac  to  Odell.  and  the 
Streator  city  system  which  the  Public  Service  Company  it- 
self owns 


FIG,     17      SUDSTA1  ION    A  I     BARRINGTON,    III. 

inclosed  in  ord<  1   to  pi  e\  ent  usi         1  ■  ay  b)  care- 

less pei  sons. 

The  safety  inspector  gives  talks  on  thi  acci 

dent  prevention  before  district  meetings,  illustrating  his  rc- 
tnarks  with   lantern  slides.     Addresses  on  the  sam< 
havi    also  been  presented  befon    the  Public  Service  <  om- 
pany's section  of  the  National   Electric   I      :  '  i  ition, 
which  has  an  enrolment  reaching  1  « 1 


in,.     M)      CHIGAGO    HEIGHTS    STEAM     PLAN! 

The   industrial   application,  of  motor   •■  I   the 

interc  tem  are  both  varied  an  1  mg- 

ing     in    character     from    steel    making    and     fa! 
amusement-park  operation       \mong  the  large  mill  and  fac- 
tory   1  ing   more   than    loo  hp   are   the    following, 

with  their  connected  load-,  the  latter  reaching 
•  and  making  a  -trikin-   I 
n    ,n:, i    Steel    Industries. — American    Braki 


FIG.    [8      ELECTRII    vLLl    OPERATED  STON I    I    VRS    IN    QUARRY 

Of  the  81,125  kw  01  iot.il  connected  load  on  the  hue, 
01  the  Public  Service  Coinpai  era  Illinois,  38,732 

hp  is  in  motor  load  and  (noo  kw  in  ro  i'l'b" 

ing  intei  ui  ban  railv\  a)  s. 

Besides  furnishing  energj  to  operate  about  one  half  of 
the     <  [ilwaukee  interurban   line,   tin    com 

panj   supplies  practically  all  the  power  needs  for  the  I  I 


Kenn; 

louti  ll 

89  hp; 
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Joliet  Rolling  Mill  Company,  Joliet,  297  hp;  King  &  An- 
drews Company,  Chicago  Heights,  140  hp,  and  Mark  Manu- 
facturing Company,  Evanston,  1500  hp. 

Genera!  Manufacturing. — American  Straw  Board  Com- 
pany, Wilmington,  450  hp;  Barrow  Lock  Company,  Lock- 
port,  150  hp ;  Bray  &  Kates  Company,  Arlington  Heights, 
165  hp;  The  Buda  Company,  Harvey,  300  hp;  Central  Loco- 


fig.      21 SAFETY      PRECAUTIONS      IN      GUARDING      LIGHTNING 

ARRESTERS,     REGULATOR     AND     TRANSFORMERS 

motive  &  Car  Works,  Chicago  Heights,  500  hp;  Cyclone 
Fence  Company,  North  Chicago,  125  hp;  the  Forsyth  Broth- 
ers Company,  Harvey,  300  hp;  Gerlach-Barklow  Company, 
Joliet,  171  hp ;  Illinois  Iron  &  Bolt  Works,  Carpenterville. 
150  hp ;  Ingalls-Sheppard  Forging  Company,  Harvey,  155 
hp;  Mears-Slayton  Lumber  Company,  Evanston,  120  hp ; 
National  Match  Company,  Joliet,  228  hp;  Quaker  Oats 
Company,  Joliet,  136  hp;  Streator  Metal  Stamp  Company, 
Streator,  164  hp;  Victor  Chemical  Company,  Chicago 
Heights,  600  hp ;  Wilder-Manning  Tanning  Company,  Wau- 
kegan.  382  hp. 

Miscellaneous. — Chicago,  Rock  Island  &  Pacific  Railway 
shops,  Blue  Island,  600  hp ;  Elgin,  Joliet  &  Eastern  Railway 
shops,  Joliet,  450  hp;  Forest  Park  Amusement  Company, 
Forest  Park,  134  hp;  Green  &  Sons,  Palos  Park,  500  hp ; 
A.  Groth  &  Company,  Joliet,  157  hp ;  Illinois  &  Michigan 
Canal,  Bridgeport,  600  hp ;  Illinois  Valley  Coal  Company, 
Sparland.  160  hp ;  Jos.  Joseph  &  Brothers  Company,  Chica- 
go Heights,  150  hp;  Midlothian  Country  Club,  Midlothian, 
150  hp ;  Society  of  the  Divine  Word,  Techny,  206  hp; 
United  Car  Company,  Chicago  Heights,  130  hp ;  United 
States  Equipment  Company,  McCook,  100  hp;  Vulcan 
Louisville  Smelting  Company,  North  Chicago,  155  hp. 

Stone  Quarry  and  Gravel-Pit  Operation 

Several  of  the  characteristic  long-hour  applications  of 
central-station  service  in  the  Chicago  suburban  district  re- 
sult from  the  peculiar  geological  formation  of  this  region, 
where  in  ages  past  the  retreat  of  the  glaciers  deposited 
upon  the  underlying  blue-white  stratified  limestone  thick 
surface  beds  of  sand,  gravel  and  clay.  With  active  building 
operations  always  under  way  in  Chicago,  great  quantities  of 
brick,  crushed  rock,  gravel,  sand,  etc.,  are  required,  and  in 
the  handling  and  preparation  of  this  material  electric  drive 
has  now  largely  replaced  steam  power. 

Among  the  brick  and  clay-product  manufacturers  who  use 
Public  Service  power  are  the  Acme  Brick  Company,  Chica- 
go Heights,  250  hp;  Illinois  Shale  Tie  Company,  Coal  City, 
175  hp;  W.  E.  Pratt  Manufacturing  Company,  Joliet,  280 
hp,  and  Whiteacre  Fireproofing  Company,  Chicago  Heights, 
300  hp. 

Another  important  industry  in  this  region  is  the  produc- 
tion of  crushed  stone,  an  application  of  motor-drive  which 
provides  long-hour  loads  for  the  central  station.  One  of 
the  largest  of  these  plants  is  that  of  Dolese  &  Shepard, 


located  near  the  Chicago  Drainage  Canal  at  Hodgkins,  111. 
The  company  has  a  connected  load  of  2660  hp.  Among  the 
interesting  applications  of  motor  drive  at  the  Dolese  & 
Shepard  plant  is  the  operation  of  a  number  of  electric 
stone  cars  which  are  controlled  from  the  tower  seen  in  the 
illustration,  Fig.  18.  Other  large  users  of  central-station 
energy  in  the  stone  industry  are  the  Chicago  Contractors' 
Supply  Company,  Joliet,  250  hp;  Chicago  Union  Lime 
Works  Company,  McCook,  480  hp ;  Federal  Stone  Company, 
La  Grange,  335  hp ;  Illinois  Stone  Company,  Lemont,  345 
hp;  Michigan  Central  Railroad,  Joliet,  380  hp;  O'Laughlin 
Stone  Company,  Bellwood,  435  hp,  and  the  Wabash  Railroad 
Company,  Richie,  175  hp. 

Owing  to  its  seasonable  demand,  the  electric  operation 
of  the  many  sand  and  gravel  pits  which  abound  in  the 
Chicago  region  affords  desirable  day  business  during  the 
spring,  summer  and  fall  months.  The  following  is  a  list  of 
some  of  those  now  operated  from  the  lines  of  the  Public 
Service  Company:  American  Sand  &  Gravel  Company, 
Carpentersville,  140  hp;  Joliet  Sand  &  Gravel  Company, 
Joliet,  325  hp ;  Joliet  Sand  &  Gravel  Company,  Plainfield, 
190  hp ;  Knickerbocker  Ice  Company,  Fox  Lake,  180  hp ; 
Lake  County  Gravel  Company,  Libertyville,  105  hp;  Lake 
Shore  Sand  &  Gravel  Company,  Algonquin,  130  hp ;  Reinert 
Brothers,  Algonquin,  140  hp. 

The  equipment  of  the  Reinert  pit  at  Algonquin  (Fig.  24) 
is  one  of  the  most  modern  installations  in  the  local  field. 
The  mixed  gravel  as  quarried  is  passed  through  a  crusher 
driven  by  a  50-hp  motor  and  is  then  elevated  by  the  50-hp 
motor-driven  inclined  conveyor  to  the  revolving  screens, 
where  after  being  washed  it  is  separated  into  three  sizes. 
The  pump  which  circulates  the  supply  of  water  between  the 
settling  tank  and  washer  is  driven  by  a  30-hp  motor.  All 
of  the  motors  are  three-phase,  440-volt  machines  and  are 
manipulated  from  a  control  house  near  the  foot  of  the 
conveyor.  This  washing  and  screening  equipment  is 
capable  of  handling  forty  carloads  of  gravel  per  day  and  has 
loaded  fifteen  carloads  in  four  hours.  The  pit  is  started  up 
about  the  first  of  April  and  is  run  until  the  end  of  October, 
operating  daily  from  7  a.  m.  to  6  p.  m. 

Town  Water  Supply  Pumping 
From   the   standpoint    of   a   long-hour   load   in   suburban 
residential  districts,  an  interesting  aspect  of  the  company's 


FIG.    22 SWITCHBOARD    IN    BARRINGTON    SUBSTATION 

service  has  been  the  development  of  town  water-works 
pumping,  which  affords  extremely  desirable  off-peak  busi- 
ness. The  water  supply  for  more  than  thirty  of  the  com- 
munities in  the  company's  territory  is  now  being  pumped 
electrically  with  central-station  energy. 

Among  the  towns  thus  served  are  Antioch,  Crystal  Lake, 
Palatine.    Cary,    Lake   Zurich,    Fort    Sheridan,    Barrington, 
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Lake  Bluff,  Park  Ridge,  Franklin  Park,  River  I  orest,  La 
Grange,  McCook,  Lamont,  Harvey,  Flossmoor,  Chicago 
Heights,  Steger,  Joliet,  Crete,  Wilmington,  Coal  *  ity,  Braid- 
wood,  Bourbonnais,  Kankakee,  Dwight,  Odell,  Lacon  and 
Chillicothe.  At  Joliet  the  city  pumping  load  in  three  plants 
totals  500  hp.    The  Oak  Park  station  has  220  hp  in  motors. 

In  some  of  these  instances  the  Public  Service  Compan) 
owns  and  operates  the  water-works  system-.,  as  is  the  case 
at  Harvey,  La  Grange,  Chillicothe  and  elsewhere.  In  other 
places  it  furnishes  both  the  electrical  energy  and  the  oper- 
ating service,  in  this  way  keeping  control  ol  the  hours  of 
pumping  so  as  not  to  conflict  with  its  electrical  peaks 
Where  itandpipi  -  an  installed  a-  the  company  recomn 
pump  op(  ration  1  an  bi  shul  down  during  the  lnmr-  of  light- 
ing load  .-11 1 « 1  water  supplied  from  the  re  ervoir  By  itself 
supervising  the  pumping  planl  I  main- 

tain the  equipment  in  better  ih  ecure  higher 

operating  efficiencies. 

A  kilowatt  hour  rate  for  energy  supplied  is  regarded  as 
the  mosl  desirable  for  this  class  of  pumpin 
contracts  taken  on  the  basis  0  likely 

in  result  in  variable  return-  depending  on  the  li 
water  in  the  wells,  condition  of  machinery, 

For  its  pumping  service  tl m]  in)  to  municipali- 

ties averages  from  2.5  i"  1  kw-hr.,  although  some 

contracts  have  been  taken  on  a  delivery  basis  of  about  5 
cents  per  [000  gal.  pumped,  the  company  to  have  super- 
vision of  the  pumping  plant. 

In  must  (if  the  cases  cited  the  company  has  converted 
former  st(.am-ilriven  water-works  plants  t"  electrical  opera- 
tion, but  in  some  instances  it  actually  promoted  water  sys- 
tems in  new  communities  that  wire  formerly  without  mod- 
ern conveniences.  Following  upon  the  ich  an 
initial  improvement,  there  is  usually  not  •  kened 
civic  spirit  in  the  community,  and  shortly,  it  is  said,  pave- 
ments, street  lighting,  etc.,  take  their  place  along  with  the 
electrically  operated  waterworks.  In  several  such  cases 
the  reduction  in  insurance  rates  following  the  introduction 
of  a  water  works  system  has  more  ih. 111  paid  foi 

the   I. liter's  operation. 

bin  ran  ity  for  Lighting  in  Suburban  Distrn  is 

The  standard  schedule  of  rates  for  lighting  service 
throughout  the  company's  territory  is  [4.5  cents  per  kw-hr. 


Maximum  demands  to  be  employed  in  applying  the  rate 
schedule  are  usually  estimated  on  the  basis  of  the  customer's 
total  number  of  connected  sockets,  u  ictors 

given  in  a  booklet  furnished  employees.  If  desired,  the 
company  will,  however,  install  a  maximum-demand  meter, 
accepting  this  reading  as  the  high'  onsumption 

during  the  month. 


FIG.    23— SUBSTATION     \1     MAZ0N 

for  the  first  thirty  hours'  use  of  the  maximum  and  8  cents 
per   kw  hi     thereafter.      For   prompt    payment    within   ten 

In  It   per  kw-hr.   is  allowed. 

making  the  net  rate  13.5  cents  and  7  cents  per  kw  hr. 
installations  and  free  renewals  of  carbon  lamps  are  made, 
while  proportional  ere. in   is  allowed  on  tungsten  un 
.>-,  watts  and   more 


24 ELECTRICALLY  OPERATED  SAM)  AND  GRAVEL  I'll 

For  the  convenience  of  customer  r.ice 

is  maintained  for  making  minor  repairs,  troublemen  being 
dispatched  to  replace  fuses,  repair  sockets,  mend  cord-,  etc. 

there 
is  con  tla)    for  material.     Motorcycles,  of  which 

the  company  has  nearly  forty  in  addition  to  an  equal  num- 
ber of  auto  .  are  found  nvey- 
blemen  about  their  districts. 

On  the  basis  of  its  twenty -iuur-months-to-pay  house- 
wiring  otter,  many  new  residi  led  to 
■  inpanv's  hues  I  he  wiring  jobs  are  preferably  turned 
over  to  a  local  contractor,  although  the  Public  Service  Com- 
pany is  itself  equipped  to  install  wiring  if 
cannot  be  obtained  from  outside  tradesmen.  By  means  of 
a  unit  outlet  I  of  wiring  can  be  estimated 
very  closely  in  advance.  If  the  custon  takr 
•age  of  the  plan  of  twenty-four  monthly  payments. 
the  compan)  pays  the  contractor  <>o  per  cent  of  the  full 
estimated  figun  n  completion  of  the  work,  itself  cat 
the  account  until  the  property  owner  has  paid  up  the  amount 
at  the  end  of  two  years.  Where  agreeable  the  services 
of  local  contractors  are,  as  already  mentioned,  utilizi 
making  minor  free  repairs  for  customers,  answering  ques- 
tions, exchanging  lamp-,  etc. 

Besides  advertising    in    u<i  local   newspapers,   the 
mercial  department  of  the  compan)  ft  de- 

velopment campaigi 
and  pi 

Am  [i  RICITY   IN    Ri-ra: 

In    the    rich    farming   and    dairying    lands   of    Mcllcnry. 
Lake  and  I  ling  the  Pul 

Company's  district  h<    Iquart  stal  I-akc.  thi 

tribution  of  eli  ctr  :it     foi    I  inn 
on  an  unusu;  '   farm 

from    the   8  ■  •    'he 

countryside  in  th  it 

" 
equivalents   in  lai  les  the  practical 

of  the  regii  1  a  number  of  fine  coi 

in   the  ''heir   light::-. 

mands  I 
network. 

Exclusivi   of  tl 
the  pri  n  on  these  farms  is  the  motor 
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drive  of  pumps  for  farmhouse  supply,  watering  stock,  etc. 
All  motors  are  of  the  single-phase  type  and  none  exceeds 
10  hp  in  rating.  Every  farm  customer  in  this  region  has 
an  electric  iron  and  many  of  them  have  motor-driven  wash- 
ing machines  and  vacuum  cleaners.  Motors  are  used  to 
drive  feed  grinders,  bone  mills,  milking  machines,  mangles, 
lathes,  refrigerating  outfits  in  dairies  and  other   farm  ma- 


lines  show  a  distinct  pre-dawn  peak  due  to  the  lighting  of, 
houses  and  barns  incident  to  early  morning  chores.  For 
these  dark  months  the  farm  lighting  bills  may  average 
several  dollars,  but  in  the  summer  they  sometimes  barely 
exceed  the  50-cent  minimum.  Taking  at  random,  a  few 
farm  lighting  and  power  installations  in  this  district,  the 
ranges  of  energy  consumption  per  month  recorded  during 


FIG.     25 MOTOR-DRIVEN     WATER-WORKS     PUMPING     PLANT     AT 

MORRIS,     ILL. 

chines.      Five   rural    customers    in   this   district   have   com- 
plete electric  ranges. 

The  mistress  of  a  fine  country  estate,  4  miles  from  the 
nearest  town  and  25  miles  from  a  paved  street,  makes  almost 
daily  use  of  an  electric  brougham  in  which  she  journeys 
back  and  forth  to  town  over  roads  and  hills  that  would 
discourage  many  drivers  of  touring  cars.  Her  garage  is 
completely  equipped  with  a  rectifier  charging  outfit.  She 
declares  herself  to  be  well  pleased  with  her  electric  vehicle, 
which  is  less  troublesome  to  make  ready  and  use  than  to 
hitch  up  a  horse  or  to  drive  a  gasoline  car  the  distance 
to  town. 

Rural  customers  obtain  the  benefit  of  the  same  schedule 
of  rates  for  lighting  and  power  purposes  received  by  the 
company's  consumers  in  town.  The  standard  lighting  rate 
is  13.5  cents  net  per  kw-hr.  for  the  first  thirty  hours'  use 
of  the  maximum  and  7  cents  per  kw-hr.  thereafter,  if  paid 
within  ten  days  of  date  of  bill;  otherwise  the  rate  is  14.5 
cents  and  7  cents. 

Although  with  the  aid  of  motorcycles  the  farm  meters  are 
read  monthly  in  summer,  during  the  winter  months  when 
the  roads  are  bad  the  inspector  gets  around  only  once  in 
three  months.  On  these  infrequent  occasions,  however,  he 
leaves  with  the  customer  a  supply  of  meter-dial  post  cards 
on  which  the  farmer  at  monthly  intervals  copies  down  the 
meter  pointer  positions,  mailing  the  card  to  the  district 
office.  Unless  in  evident  error,  this  reading  is  taken  as  the 
regular  meter  indication  for  the  period  covered  and  the 
customers  are  billed  accordingly.  If  the  farmer  has  clearly 
set  down  a  wrong  position,  the  reading  is  discarded  and  he 
receives  a  maximum  bill  for  that  month,  with  a  note  to  the 
effect  that  at  a  later  call  the  inspector  will  check  his  ob- 
servation and  a  corrected  bill  will  be  rendered.  The  reports 
received  from  the  farm  users  are,  however,  usually  quite 
dependable.  This  class  of  customers  has  been  found,  fur- 
thermore, to  be  thoroughly  responsible,  and  business  with 
them  involves  no  possibility  of  bad  debts.  The  average 
farmer,  it  is  also  of  interest  to  note,  will  agree  cheerfully 
to  a  service  proposition  stated  as  "$24  a  year,"  whereas  he 
would  view  with  alarm  a  similar  proposal  to  pay  $2  a 
month. 

Data  on  Farm  Operations 

Owing  to  his  early  hours  for  rising  and  retiring  it  will 
have  to  be  admitted  that  the  farmer  is  not  a  very  good 
lighting  customer,  although  in  the  winter  months  the  local 


FIG.  26 MOTOR-DRIVEN  PUMPING  STATION  OF  LA  GRANGE,   ILL., 

WATER   WORKS 

the   year  are   shown   in   Table   II,   printed   in   this   column. 

As  another  example,  one  dairyman  customer  of  the  elec- 
tric company  by  operating  his  10-hp,  10-in.  grinder  half  an 
hour  a  day  chops  enough  feed  for  his  fifty  head  of  cattle. 
At  an  equivalent  rate  of  7  cents  per  kw-hr.,  he  pays  about 
$14  a  month  for  this  service,  which  is  less  than  the  mill  in 
town  formerly  charged  him  to  grind  the  same  quantity  of 
food.  His  net  saving  in  other  directions  includes  the  wear 
and  tear  in  driving  a  team  3  miles  to  town  and  the  time 
lost  in  waiting  at  the  mill.  In  his  own  words,  he  can  now 
grind  a  full  supply  in  the  time  formerly  required  to  load 
his  wagon  and  hitch  up  the  team.  Moreover,  this  trip  to 
the  mill  had  to  be  taken  during  the  daytime,  whereas  the 
grinding  can  now  be  completed  during  any  half-hour  at 
night.  Without  further  handling  the  chopped  food  is  thus 
delivered  directly  to  the  feeding  bins. 

Motor  drive  for  silage  cutting  and  filling  also  saves  much 
work  for  the  farmer.     One  farm  customer  near  McHenry 

TABLE  II MONTHLY  RANGE  OF  ENERGY  CONSUMPTION 


Kw-hr. 

°  to    20 

29  to    4S 

3  to  23 
10  to  2S 
20  to     80 


Lighting  only,  twenty-eight  lamps 

Lighting  only,  twenty-nine  lamps 

Lighting  only,  nine  lamps 

5-hp  feed  grinder 

10-hp  feed  grinder 

10-hp  grinder  and  2-hp  milker 200  to  250 

2-hp  milker,  S-hp  dairy  and  10-hp  grinder 250  to  500 

filled  his  175-ton  silo  with  180  loads  of  corn  in  sixty  hours 
at  an  expenditure  of  215  kw-hr.  This  energy,  billed  at 
$15.85,  made  the  net  cost  to  him  11.5  cents  per  ton.  A 
7.5-hp,  220-volt,  single-phase  motor  performed  the  work. 

No  difficulty  seems  to  be  experienced  in  getting  farmers 
to  use  service ;  the  trouble  has  rather  been  to  convince 
those  too  far  distant  from  the  lines  of  the  expense  of  reach- 
ing them.  Where  the  farmer  agrees  to  defray  the  cost  of 
making  the  extension,  the  amount  of  his  outlay  will  be 
credited  to  him  in  the  form  of  receipted  electric  bills  every 
alternate  month  until  covered,  although  he  pays,  of  course, 
the  regular  charge  during  the  other  months. 

For  2300-volt  farmer-line  extensions  No.  6  copper  wire 
is  used,  carried  on  20-ft.  poles  set  at  intervals  of  100  ft. 
to  125  ft.  The  cost  of  such  construction  ranges  about 
$750  a  mile.  Meter  and  transformer  are  furnished  free  of 
charge  by  the  company,  exactly  as   in  the  case  of  a  town 
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customer.  For  safety  the  neutrals  of  all  farm  secondaries 
are  grounded  at  the  poles  next  to  the  transformers.  When 
taps  are  taken  from  the  8000-volt  lines  Matthews  pole-type 
switches  are  mounted  just  ahead  of  the  transformers  so 
that  the  customer's  branch  can  In:  completely  "kiljed"  in 
case  it  is  necessary  to  insert  fuses  or  work  on  the  lines. 

The  operation  of  automatic  electric  signals  on  steam 
railroads  appears  to  he  a  relatively  new  application  for 
energy  tapped  from  rural  transmission  Inns  and  one  that 
will  undoubtedly  grow  in  importance  by  the  double  reason 
of  its  long-hour  consumption  and  its  political  aspects  when 
routing  transmission  lines  over  or  alongside  of  railroad 
rights-of-way.  Many  signal  systems  arc  now  using  60- 
cycle  alternating  current  which  can  be  conveniently  fur- 
nished directly  from  the  central-station  Inns.  The  North- 
ern Illinois  Companj  is  already  supplying  energy  to  operate 
signals  on  more  than  100  miles  ol  one  of  the  railroads 
traversing  its  territory. 

The  difficulty  heretofore  lias  been  to  assure  continuity  of 
signal  service  in  case  of  transmission-line  failure.  A  plan 
is  now  being  developed  to  iced  the.  signal  circuit  it  .1 
number  of  points  20  to  30  miles  apart  from  different  power 
lines,  equipping  each  such  feeding  point  with  a  no-voltage 
release  switch,  which  on  failure  ol  the  local  source  of 
supply  will  close  bridging  over  to  the  next  energized  sec- 
tion. 

Such  railroad  signaling  service  of  the  closed  track-circuit 
type  consumes  from  0.25  kw-hr.  to  0.50  kw-hr.  per  hour 
per  mile  of  track  and  is  practically  a  twenty-four-hour 
load,  continuing  as  it  does  more  than  8000  hours  a  year. 

The  Results  of  Consi ated  <  m-kkation 

In  the  territories  reached  by  the  Public  Service  Company 
actual  experience  in  replacing  loclal  plants  with  centralized 
generation  and  distribution  has  shown  th.it  while  the  in- 
vestment outlay  for  the  transmission  lines  and  stations 
needed  will  be  perhaps  double  that  oi  the  former  local 
plants,  the  resulting  economies  of  Operation  are  such  as  to 
leave  a  very  large  saving  per  kilowatt-hour  produced,  after 
paying  the  charges  on  the  additional   investment. 

Not  only  do  both  customer  and  operator  benefit  from 
the   reduction    in   unit   costs,    but  ation    makes 

av.1il.1hlc  twenty-four-hour  service  of  urban  quality  in  corn- 


were  of   types   common   among   towns   of   this   size.     They 
turning  out  their  limited  productions  at  costs  of  from 
2.9  cents  to  8.6  cents  per  kw-hr.,  the  averages  being  in  the 
region  cents  per  kw-hr. 

kw  steam  plant  furnishing  225,1X10  kw-hr.  per 
year  in  a  town  of  1500  inhabitants  expended  §1,723  per 
year  for  coal  and  $1,26 J  for  labor  and  other  items,  so  that 
its   fuel  cost   repi 

annual  expense.     In  thi  irever,  the  low  un- 

to  the   excellent 
load-factor  resulting  from  water  pumping. 

'  ni  the  other  hand,  a  certain  60-kw  gas-producer  plant 
supplied  its  community  of  700  population  with  45, 000  kw-hr. 
at  a  unit  cm  of  about  5  cents  per  kw-hr.  Here  the  $337 
outlay  for  coal  (at  $6.75  per  ton)  represented  only  15  per 
cent  of  the  total  cost.  $2,239,  ;iltcr  having  added  the  $1,901 
required  lor  labor  and  Other  items.  Another  producer 
plant  in  a  to.  i,  but  supplying  practically  the  -jmt 

output    as    thi  imple,    showed   a    unit   1 

8.6  cents  per  kw-hr.     Its  fuel  cost  was  but  23  per  cent  of 
Ota!    expense   of   operation,   indicating   again    that   the 
low   fuel  expense  of  this  type  of  plant   is  not  to  be  taken 

ptimistically  in  estimating  what  the  v 
tion  is  likely  I 

Main  .1  these  old  plants  were  in  poor  condition  and 
most  were  so  badly  overloaded  that  in  cast  of  accident  to 
a  machine  it  was  necessary  to  drop  part  of  the  load.  For 
a  total  rating  of  475  kw  in  the  group  of  stations  referred 
to  later  the  maximum  load  reached  415  kw.  Few  were 
being  -  .1  profit,  and  for  most  of  them  no  further 

were  in  sight  for  extensions  and  repairs.  One  sta- 
tion, for  example,  wis  acquired  for  a  consideration  of  $1 
and  the  assumption  of  the  mortgage  that  hung  over  the 
property.  The  last  remaining  boiler  of  another  plant  blew 
up  two  days  after  the  substation  which  replaced  it  had 
gone  into  commission.  At  the  time  of  its  failure  the  steam 
plant  was  being  held  in  service  only  as  an  auxiliary  while 
some  final  line  changes  were  under  way,  but  fortunately 
no  damage   or   interruption    resulted. 

in  improving  load-factor  con- 
ditions in  even  so  small  a  group  as  three  or  four  stations 
u  1-  also  well   exemplified  when  several  plants  near   I.acon, 


FIG.   27 — ONE  TYPE  OF   Ki  '  IN..    MACHINE    USED    IN 

MODERN    DAIRIES 


FIG.   28  VILES 

TiEET 


nuinities   where   such   a   SUppl)    would   he   wholly    nut   oi    the 

question  under  any  other  conditions  Again,  for  all 
blanches  of  the  industry  there  is  issured  a  local  develop- 
ment ami  diversity  ni  electrical  uses  quite  impossible  under 
m\   plan  of  independent  operation  oi  small  plants. 

in  general,  the  local  generating  stations  that  have  been 
acquired  and  shut  down  by  the   Public   S  ipany 


III.,  wen  from  the 

plant.      I  •(  - 

munitii  >r  at  once  r  cent. 

which  tent   higher  than   tl  'oad- 

I    in    individual    I  c    of 

•   interconnected  oper.tt;.->r>    ire  per- 
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haps  best  shown  by  the  figures  given  in  Table  III,  which  are 
taken  from  the  Lake  County  region  north  of  Chicago.  This 
territory  in  1910  had  seven  separate  steam  generating  sta- 
tions serving  as  many  communities.  Electric  service  is 
now,  however,  available  in  twenty-one  communities,  the 
energy  being  generated  in  the  Waukegan  plant  of  the  Pub- 
lic Service  Company  and  distributed  by  two  substations. 
In  the  two-year  period  during  which  consolidation  of  the 


of  $368  per  kw,  or  more  than  double  the  former  outlay. 
This  investment  was  divided  as  follows :  Transmission 
lines,  50  per  cent;  generating  apparatus,  32  per  cent;  sub- 
station equipment,  18  per  cent. 

The  investment  for  this  centralized  distribution  has  in- 
volved a  fixed  charge  of  $32,591  per  year,  or  1.83  cents 
per  kw-hr.  delivered.  Adding  to  this  capital  charge  the 
operating  cost  of  1.16  cents  per  kw-hr.,  the  total  present  cost 


TABLE  III 

—DATA  ON  INTERCONNECTED  OPERATION 

Year 

Popula- 
tion 

Customers 

Maximum 
Kw 

Load- 
Factor, 
per  Cent 

Kw-hr.  at 

Local 
Stations 

Kw-hr. 

at 

Waukegan 

Cost 

of 
Coal 

Tons 
Coal 

Lb.  Coal 
per  Kw- 
hr.  at 
Plant 

Substation      Station          Cost  of 
and            Cost  per        Coal  per 
Station          Kw-hr.,         Kw-hr., 
Cost              Cents       |       Cents 

943 

2,64  7 

415 
793 

14.6 
25.6 

532,782 
1,777,427 

$10,862 
10,850 

5,431 
5  ,  606 

20.4 
4.6 

1912 

16,300 

2,437,451 

20,563            1.16               0.61 

local  properties  was  taking  place  it  will  be  noted  that  while 
the  population  increased  50  per  cent  the  number  of  new 
customers  added  was  nearly  150  per  cent.  The  maximum 
demand  for  all  this  additional  connected  load  rose,  how- 
ever, barely  90  per  cent,  for,  owing  to  diversity,  the  load- 
factor  was  nearly  doubled.  The  consumption  also  more 
than  tripled,  indicating  that  the  individual  customers  were 
using  more  service  than  before. 

By  a  curious  coincidence,  the  fuel  cost  of  producing  all 
this  increased  output  was  practically  identical  with  the 
earlier  fuel  expense,  although  a  dollar's  worth  of  coal 
was  now  generating  three  or  four  times  as  much  electricity 
as  under  the  conditions  of  independent  operation.  Owing 
to  purchasing  advantage  the  coal  was  also  bought  at  a 
lower  price. 

The  fuel  economies  obtained  by  the  small  generating  sta- 
tions ranged  from  16  lb.  to  27  lb.  of  coal  per  kw-hr.,  the 
average  for  the  seven  plants  being  20.4  lb.  per  unit,  as 
noted.  At  the  Waukegan  station  a  generating  efficiency  of 
4.6  lb.  per  kw-hr.  is  the  rule,  showing  a  saving  in  fuel  cost 
of  1.43  cents  per  kw-hr.     Nearly  $9,000  per  year  was  also 


FIG.    29 JOINT    USE    OF    POLES 

saved  in  station  costs.  In  operating  expense  combined 
operation  thus  saved  the  difference  between  5.46  cents  and 
1. 16  cents  per  kw-hr.,  or  4.30  cents  per  kw-hr. 

The  investment  in  the  seven  old  stations,  which  had  an 
aggregate  rating  of  475  kw,  averaged  $178  per  kw.  To 
shut  these  plants  down  and  carry  the  same  territory  from 
the  Waukegan   generating  station   required   an   investment 


becomes  2.99  cents.  The  production  cost  under  the  former 
conditions  was  made  up  of  the  operating  expense,  5.46 
cents,  plus  0.83  cent  for  the  fixed  charges,  making  6.29  cents 
per  kw-hr.  The  net  saving  of  group  operation,  including 
consideration  of  the  extra  investment  involved,  has  there- 
fore been  3.30  cents  per  kw-hr.  for  the  territory  referred  to. 

Statistics  and  Officers 

The  Public  Service  Company  of  Northern  Illinois  is 
capitalized  at  $15,000,000.  The  recent  report  of  the  presi- 
dent showed  a  gross  income  of  $4,230,021  for  the  fourteen 
months  ended  Dec.  31,  1912.  Of  this  amount,  $1,861,567 
represented  net  earnings.  As  noted  elsewhere  in  this  ar- 
ticle, the  company  serves  nearly  150  communities  with  an 
aggregate  population  of  500,000.  Its  total  connected  load 
is  81,125  kw,  of  which  38,732  hp  is  in  motors  and  6100  kw 
in  railway  rotary  converters.  Its  employees  number  1500. 
For  the  year  1912  the  company's  income  per  connected 
kilowatt  was  $38,  total,  or  $28  exclusive  of  street  lighting. 
The  yearly  income  per  kilowatt  per  capita  was  similarly 
$7.50,  or  $5.50  not  including  street  lighting. 


FIG.    30 VOLT    BRANCH    LINE    FOR    TWO    FARM    CUSTOMERS 

The  officers  of  the  company  are:  President,  Mr.  Samuel 
Insull ;  vice-presidents,  Messrs.  Frank  J.  Baker  and  Charles 
A.  Munroe ;  assistant  to  the  president,  Mr.  John  F.  Gil- 
christ; secretary  and  treasurer,  Mr.  John  H.  Gulick.  Mr. 
George  H.  Lukes  is  general  superintendent,  Mr.  J.  G. 
Learned  is  in  charge  of  commercial  development,  and  Mr. 
J.  L.  Hecht  is  mechanical  engineer. 
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Commercial  Development  Under  Group  Control 

Acquisition  of  new '  lighting  and  motor  business  by 
properties  in  northwestern  Illinois  following  consolidation 
into  system   of    the   Illinois   Northern    Utilities   Company 


•^OMMLRUIAJ.  development  of   an   mter- 
f   ^1  csting  kind  has  followed  on  the  heels  of 

I  group    administration    ol    thi     icore    oi 

It         T  electric  properties  in  Northwestern  Illi- 

V_^  nois    composing    the    Illinois    Northern 

Utilities  1  ompany's  system.    Within  less 
.,  than    ;i    y<  olidated   operation 

and  sales  effort,  a  thousand  houses  have 
I^^^HmBH  been  wired  and  connected  up  for  cen- 
tral-station service  in  this  territory, 
while-  in  the  same  period  the  additional  industrial  motor 
load  contracted  for  has  aggregated  2500  hp. 

Apart  from  the  other  varm-  ration 

which  it  illustrates,  the  case  of  the  Illinois  Northern  Utili- 
ties Company  has  particularly  shown  the  extent  to  which 
the  lighting  and  power  demands  of  an  existing  field  can  he- 
increased  by  modern  commercial  methods.  For  here  the 
pecialized  cultivation  possible  with  a  centrally  organized 
and  carefully  directed,  although  nol  sales  force 

has  achieved  results  in  intensifying  local  consumption  far 
beyond  anything  ever  accomplished  under  the  former  con- 
ditions  of    independent    operation. 

P-UBLIl      CONFIDl      CI  \\     ASSI  I 

Nor  will  tin-  local  commercial  department  modest  as  it 
has  been  successful — concede  to  itself  ill  ol  thi  credit  for 
tin-  recent  rapid  development  in  a  field  supposed  to  have 
been  .ilre.nl>  well  worked.  The  department's  own  selling 
efforts,  it  asserts,  have  received  incalculable  support  from 
the  popular  I. iilli.  met  on  all  sides,  tb.it  behind  every  propo- 
sition which  the  companj  offer  there  stands  1  great  proved 
utility  organization,  officered  by  men  who  have  aln 
created  substantial,  successful  businesses  in  the  communi- 
nes  which  for  years  they  have  faithfully  served. 

Such  confidence  on   the  part  of  thf   public,   as   thi 
department  is  I  be  first 
to    admit,     helps     i,, 

close      conn. ids      and 

to  sell   sen  ice.      \ml 

as  an  assel   it   is  nol   to 

be  overlooked  when 
comparing  the  possi- 
bilities ot  a  great  in- 
terconnected electrical 
undertaking  with  the 
restricted  operation  oi 

independent  proper- 
ties of  limited  re 
sources  and  doubtful 
public   favor 

Xhe   Illinois  North- 
ern Utilities  ( 'ompatis 

now     furnishi 
tricity   and   gas  in   a 

dozen  counties  in  the 
northwest  section  of 
t  b  <•  State,  reaching 
fifty     communities 

scattered  over  an  area 
of  4500  sq.  miles. 
T  It  i  s    territory    w  as 


formed)  served  bj  nineteen  separate  utility  companies,  prin- 
cipal among  which  u  ef  panj ,  Ore 
gon,  III.;  the  lee  Count)  Lighting  I  ompany,  Dixon,  I1L; 
the  Bi  .  &  Electric  I  ompany,  Belvidere,  III.;  the 
Morris, in  ',.,s  8  Electric  1  ompany,  Morrison,  III.;  the 
Mendol  I  ight  &  Heat  <  ompany,  Mendota,  III  .  and  the 
Piano  Heat,  Light  &  Lowe,   I  ompany,  Piano,  111. 

Among  the  60,000  inhabitants  of  these  fifty  communities 
the   Illinois    Northern    Utilities    <  ompany   now   serves  8000 
UStomers    and    about    an    equal    number    of    gas 
consumers.     It-  connected  electrical  load  at  present  aggre- 
gates 11,000  kw,  of  which  -'500  kw  is  in  industrial  motors. 
ted   anil   in  1   the  company's   trans- 

missiotl  1  which  105 

miles  bav,  i   built  and  are  in  use.     Among  the 

properties   taken  everal  district-heating   plants, 

both   steam  ami  hot-water,  as  well  as  a  combination  ice 
factory  which  will  ultimately  be  converted  to  motor  dr. 

In  addition  to  the  several  utilities  already  mentioned,  the 

Illinois  Northern  Utilities  <  ompany  owns  and  operates  the 

Sterling,    Dixon    &    Eastern    Electric    Railway    Company, 

e  trackage  includes  i->  miles  of  interurban  railway  and 

-.f  city  street-car  lines  in  Dixon  and  Sterling. 

System  ash  Generating  St  \ 

I  be  interconnected  9ystem  of  the  Illinois   Northern  com- 
pany   1  ip    of    water  power    plants    at 
Oregon,   Dixon   and   Sterling   which   utilize   low-head   falls 
in  the  picturesque  and  scenic  Rock  River.      These  stations 
are  at   present   tied   together   by   a    13,200-volt   transn. 
system,  as  shown  by  the  map,  these  lines  being   a  hei 
of  earlier  operation      It  is  the  intention  later.   I 
replace   these   lines   with    standard   33,000-volt   construction 
which  the  company  has  adopted  for  its  entire  system. 

\i    all   threi    of   the    water-power  points   above   named 
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the  Rock  River.  The  seven  Leffel  and  American  water- 
wheels  installed  have  a  total  rating  of  about  500  hp  and  are 
controlled  by  Woodward  mechanical  governors.  Belted  to 
the  same  counter-shaft  are  175-hp  and  150-hp  Armington- 
Simons  engine  units.  The  electrical  generating  equipment 
includes  a  500-kw  double-current  railway  generator,  a  300- 
kw  General  Electric  alternator  and  a  200-kw  Westinghouse 


FIG.     2 COMBINATION     STEAM     AND    WATER-POWER    PLANT    AT 

STERLING 

alternator.  The  water-power  section  of  the  Dixon  plant  is 
a  modern  concrete,  brick  and  steel  structure.  Here  also  are 
located  the  13,200-volt  transformers,  lightning  arresters, 
etc.,  for  the  transmission  line  connecting  the  Dixon  station 
with  the  other  points  of  the  system. 

At  Sterling  two  generating  plants  are  at  present  operated, 
one  being  a  purely  steam  station  while  the  other  is  a  com- 
bination hydroelectric  and  steam  plant.  The  water-power 
units  in  the  downtown  station  comprise  in  all  five  Leffel 
and     Stillwell-Pierce-Smithvale     waterwheels,     aggregating 


FIG.    3 DIRECT-CONNECTED    ENGINE    SET    IN     STERLING    STEAM 

PLANT 

about  300  hp  in  total  rating.  Supplementing  these  machines 
is  a  250-hp  Ames  engine  belted  to  the  same  shaft.  The 
electrical  equipment  comprises  a  300-kw  Stanley  alternator 
and  a  200-kw  Westinghouse  double-current  railway  gen- 
1  rat  or,  which  is  motored  during  periods  of  varying  railway 
ad  to  help  drive  the  other  machine.  In  addition  to 
interconnected  units  above  mentioned,  all  of  which  are 


belted  to  a  common  shaft,  there  is  also  installed  a  300-kw 
Westinghouse  noo-volt,  60-cycle,  two-phase  alternator, 
directly  connected  to  a  Ball-Corliss  engine.  A  pair  of 
Kewanee  boilers  and  one  Star  Scotch  marine  unit  make 
up  the  400  hp  in  boiler  capacity  installed  at  the  Sterling 
combination  plant,  which  is  located  near  the  center  of  the 
city. 

On  Fourteenth  Avenue,  Sterling,  the  company  also  oper- 
ates a  300-kw  belted  engine-driven  unit  in  the  plant  building 
originally  erected  to  house  the  generating  station  for  the 
interurban  railway  now  owned  by  the  utilities  company. 
This  station  is  called  upon  only  during  lighting  hours,  to 
aid  in  time  of  system  peaks. 

The  combination  hydro-steam  station  at  Oregon  contains 
300  kw  in  steam-driven  units  and  200  kw  in  waterwheels. 

At  Dixon  there  is  stationed  the  "system  operator"  who 
dispatches  the  load  for  the  several  generating  plants  feed- 
ing into  the  Dixon-Sterling-Oregon  system.  This  dis- 
patcher orders  units  started  up  to  meet  varying  load  con- 
ditions and  in  general  dictates  the  operation  of  the  system. 
All  switch  openings  are  also  reported  to  him  by  "hold" 
cards  giving  a  full  account  of  the  interruption,  similar  to 
those  used  on  the  other  Illinois  interconnected  systems. 
Another  system  operator  dispatches  the  loads  for  the  com- 
pany's interconnected  lines  centering  about  Belvidere. 

Isolated  steam  plants  are  at  the  present  time  still  being 


1  Communities  Served. 
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operated  at  Mendota,  Walnut,  Ohio,  Morrison,  Fulton  and 
Erie  pending  the  construction  of  transmission  lines  to  reach 
these  points. 

District  Organization 

The  plan  of  district  organization  which  is  followed  in 
the  other  Illinois  systems  obtains  also  in  the  Illinois  North- 
ern company,  whose  territory  is  divided  into  lettered  dis- 
tricts with  headquarters  as  follows:  B,  De  Kalb;  C,  Ore- 
gon; D,  Dixon;  E,  Mendota;  G,  Geneseo;  M,  Morrison. 

Each  district  is  in  charge  of  a  district  superintendent,  to 
whose  local  staff  are  assigned  salesmen,  inspectors,  etc.,  by 
the  heads  of  departments  located  at  the  main  office  in  Dixon. 
Operation  of  all  plants  and  substations  is  in  charge  of  the 
mechanical  engineer  of  the  company,  whose  own  working 
organization  is  independent  of  the  local  superintendents' 
jurisdiction.  The  local  inspectors,  who  have  charge  of 
lines,  etc.,  compose  the  department  of  the  electrical  engi- 
neer  of   distribution. 

Attractive  sales  offices  are  maintained  at  the  district  head- 
quarters. Appliance  exhibits  attract  attention  to  house- 
hold electrical  conveniences,  and  occasionally  demonstra- 
tions of  devices  are  given.  It  is  the  purpose  to  limit  to 
the  minimum,  however,  the  stocks  of  equipment,  supplies, 
etc.,  carried  at  the  district  offices. .  The  company's  large 
warehouse  at  Dixon  is  the  principal  distributing  center  for 
stocks  of  all  kinds,  supplies  being  shipped  thence  by  freight 
to  various  points  on  the  system.    This  problem  of  transpor- 
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tation  01  both  material  and  mi  <  ictremely  impor- 

tant in  the  case  of  a  compan    operating  among  communities 
as  remotel)   scattered  a  of  the  Illinois  Northern 

tern.     A    number  of   small   light   automobiles   are   main- 
tained  by    the   compan}    for   th<    use   of    its   officials   and 

superintendents  in  v\  it thi    various  properties       \  dozen 

moton    >  li      ii'   also  in  use  by  inspectors,  trouble  men,  etc. 
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For  hauling  supplies,  1   1  mati  1  ial,  1  ■■ 

the  l  'i  icon  w  ai  ehi  iu  1  and  the  raili  oad  statii  ns,  and  for 
distributing  both  gas   and  electrical  apparatus  locally,  the 

I  ompany  lias  in  dri\  e 
electric  truck,  illustrated  herewith.  Tliis  equipment  1 
considerable  saving  over  thi  cost  oi  team  deliver)  foi  the 
same  service  and  is  also  ol  benefit  to  the  commercial  de- 
partment in  impressing  upon  local  manufacturers  the  merits 
and  economies   <  >             c-\  ehicle  opei 

Transm  ission   Lines  vnd  S' 

For  general  transmission  purposes  33,000  volts  lias  been 
selected  as  the  standard  Hue  pressure  for  the  Illinois  North 
ern  system,  although  a  number  oi  miles  of  [3,200-voll  con- 
struction is  still  being  operated  as  originall)  acquired  from 
the  former  owners,  ["he  transmission-lim  specifications 
for  the  Illinois  Northern  system  in  general  resemble  those 

II  the  Public  Service  1  0  Northern  Illinois,  with 
which  the  Illinois  Northern  compan)  has  been  closely  iden- 
tified in  its  admini  tration 

For  main  trunk-line  construction,  especially  along  high 
ways  where  secondary  distributing  circuits  of  low    ■ 
are  likeh   to  he  added  later,  the  type    \   four  pin-arn 
struction  is  employed,  with  all  conductors  in  a  single  plane 
l-'oi   3,?,no<>  \  uli   lines  pa  ralh  lii  1  other 

locations  where  additional  circuits  are  not  likel)  to  be 
run  at  a  later  time  the  double-arm  type  B  construction  is 
used,  employing  a  pair  of  1  ft.  two-pin  arms  and  carrying 
th<'  ground  wire  on  one  of  the  upper  pins.  Provisions  for 
grounding  at  every  fifth  pole,  etc.,  are  identical  with  those 
already  described. 

Nearly  250  mil<  nission  lines  are  projected  or 

in  operation  b)  the  Illin  is  Northern  company,  and  of  this 
mileage  i"  pei  cenl  i  rvice.    By  the  extension 

.■I  the  Mendota  Piano  line  it  is  planned  to  connect  with  the 
Public  Service  compan;  's  southern  system  at  Yorkville, 
and  with  the  completion  of  a  line  now-  being  buill  from 
Marengo  and  Bel\  idere  to  <  V\  si .il  I  ake  connection  w  ill  also 
be  established  with   the    Publi  ny's  north 

ern  system,  thus  making  for  interconnected  operation  in 
the  largest  sense 


■    stepping   down    from   the  transmission   potentials  of 
33,000  volts  and   1  .-       volts  to  local  distribution  pre- 
for  which  22  far  the  lar. 

uon  of  the  Illinois  Northern  .re  of 

the   indoor    typ  rmer   plant   buildings. 

d    for 
supplying  small  commun 

Substatioi  I    fiampshin  -  ::iklin 

1  Irove,  Ashton,  I 

ville,  Piano,  Kirkland,  Genoa  and  I 

In   the  small,  r   :  ,ad,  mainly  li^ht- 

k\\   to  75  kw,  local  distribul 

In    the 
li  mand  for  1 
uon  threi  -wire,  tl  Such 

three-wire  construction 

wire  circuits  where  the  eral  hundred 

kilowatts  and  the  distam 

than   -•  or    1,  iiiih-s. 

Organized  only   in   Ju 
partmenl   ol   the   Illinois   Northern   L'tilities  Company  has 
lost  no  tmi.    in  demonstrating  the  remarl 
possible  in  communities  pre' 

when  attacki  d  ai.  with 

the    aid    oi     in 
The   results  alread)    shown   in   newlj    contracted  and 

under  separate  administration.     Here,  again,  it  appears  that 
group  operation  makes  for  im 

tricity  than   in  the 
production  and  distribution  of  the  1 1 

In  ten  months  the  Illinois  Northern  compan)   has  acquired 
nearl)    14.0  new   customers,   n f  whom  wen 

users    secured    mostly    under    ii 

house-wiring  offer      \t  the  ;  1 

contracts  continui  of  twenty  • 

week.      Local   contract.  •  vh    for   the 

knob-and-tube  construction  permitted  in  these  outlying 
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countered  in  these  communities  are  thoroughly  responsible, 
and  bad  debts  are  unknown.  The  local  contractors  are 
themselves  active  "boosters"  of  house-wiring  business  and 
take  an  interest  in  working  up  lists  of  "prospects"  for  tin- 
salesmen  to  "close"  on  the  latter's  weekly  visits  to  these 
smaller  outlying  communities. 

The  company's  standard  rates  for  residence  lighting  are 


FIG.     7 ORNAMENTAL     MAGNETITE-ARC     LIGHTING     AT     DIXON 

14.5  cents  for  the  first  thirty-  hours'  use  of  the  maximum 
demand  and  8  cents  per  kw-hr.  thereafter.  For  prompt 
payment  within  ten  days  this  schedule  is  subject  to  a  dis- 
count of  1  cent  per  kw-hr.,  making  the  net  cost  13. 5  cents 
and  7  cents  per  kw-hr. 

In  addition  to  securing  1400  new  customers  and  wiring 
nearly  a  thousand  old  houses,  the  commercial  department 
in  ten  months  has  sold  over  $50,000  worth  of  merchandise, 
including  about  900  electric  Irons  and  250  toasters. 

Street  and  Ornamental  Lighting 

Street  illumination  may  be  very  properly  termed  the 
"backbone"  of  the  lighting  business  in  most  of  the  smaller 
communities  of  the  class  reached  by  the  Illinois  Northern 
lines.  Supplementing  the  regular  street-lighting  service, 
much  valuable  ornamental-lighting  business  has  been  ob- 
tained with  the  aid  of  the  company's  patrolled  flat-rate 
schedule,  reproduced  herewith.  The  prices  given  in  the 
table  are  on  a  weekly  basis  and  are  subject  to  a  discount 
of  5  cents  per  lamp  per  week  for  payment  within  three  days 
of  date  of  bill  rendered.  The  same  schedule  is  also  avail- 
able for  window-lighting  and  sign  displays. 

In  furthering  ornamental  installations  a  most  opportune 
time  has  been  found  to  be  that  of  renewing  the  regular 
street-lighting  contracts.  Some  of  the  leading  merchants 
are  first  tactfully  approached  and  interested,  if  possible,  in 
the  matter  of  decorative  post  lighting.  Then  in  their  hands 
are  left  the  details  of  promoting  and  carrying  through  a 
plan  by  which  the  local  business  houses  defray  the  cost 
of  installing  the  posts,  the  town  agreeing  to  furnish  energy 
to  operate  the  lamps.  The  company  offers  every  assistance, 
of  course,  tendering  the  use  of  its  automobiles  to  take  com- 
mittees to  inspect  similar  lighting  installations  in  nearby 
towns,  etc.  But  the  actual  carrying  out  of  the  plans  is 
left  in  the  hands  of  the  self-appointed  committee  of  pro- 
gressive merchants.  This  plan  has  been  extremely  success- 
ful, valuable  lighting  business  being  acquired  in  this  way 
without  special  direct  sales  effort. 

In  Forreston,  for  example,  a  ten-year  contract  was  re- 
cently closed  for  $1,688  worth  of  street  lighting  per  year, 
of  which  amount  $860  covers  the  ornamental  post  lamps  in 
the  business  district.     The  merchants  defrayed  the  cost  of 


the  latter  equipment,  and  the  town  furnishes  the  lighting 
service.  Forreston  is  a  town  of  890  inhabitants,  so  that 
its  street-lighting  outlay  per  capita  is  nearly  $2  per  year. 

At  Amboy,  a  town  of  1800,  the  company  has  contracted 
to  furnish  seventeen  three-lamp  post  fixtures  and  sixty-eight 
street  lamps,  for  which  it  receives  $2,700  per  year. 

At  Dixon  4-amp  ornamental  magnetite  lamps  of  the  in- 
verted type  are  being  erected  on  trolley-pole  brackets. 
Fifty-one  are  to  be  eventually  installed,  the  lamps  being 
furnished  by  the  merchants  while  the  cost  of  operation  and 
trimming,  $47  per  lamp  per  year,  is  defrayed  by  the  city. 

Industrial  Motor  Applications 

In  the  ten-month  period  already  referred  to  contracts 
have  been  closed  for  2500  hp  in  motor  load,  although, 
owing  to  the  rapid  rate  at  which  this  business  has  been  ac- 
quired, the  company  has  been  rather  pressed  to  supply  the 
increasing  demand.  For  that  reason  not  all  of  this  newr 
motor  business  contracted  for  is  yet  connected  to  the  lines, 
although  the  present  industrial  motor  load  reaches  a  total 
of  3300  hp. 

Among  the  large  consumers  with  which  contracts  have 
been  closed  are  the  Independent  Harvester  Company,  Piano, 
600  hp ;  the  National  Silica  Company,  Oregon,  500  hp ;  the 
Chicago  Stove  &  Range  Company,  Fulton,  125  hp;  the 
Gossard  Corset  Company,  125  hp,  and  the  Inderrueden  Can- 
ning Company,  Hampshire,  125  hp. 

The  500-hp  motor  load  of  the  National  Silica  Company, 
for  example,  is  applied  to  grinding  and  reducing  processes 
which  continue  uninterruptedly  twenty-four  hours  a  day 
and  365  days  a  year.  This  insures,  of  course,  most  desir- 
able 100  per  cent  load-factor  business  for  the  central  station. 

A  characteristic  off-peak  motor  load  found  in  many  of 
the  towns  served  by  the  Illinois  Northern  company  is  the 
operation  of  local  gristmills.  About  fifteen  of  these  mills 
are  now  operated  by  central-station  energy,  each  such  mill 
containing  motors  of  50-hp  to  60-hp  rating.  This  grist- 
mill business  is  taken  under  a  special  off-peak  contract  by 
the  terms  of  which  the  mill  operator  secures  a  net  rate  of 
3.5  cents  per  kw-hr.  provided  he  keeps  off  the  lines  from 
4:30  p.  m.  to  10  p.  m.  during  all  twelve  months  of  the  year. 
During  June,  July,  August  and  September  the  utilities  com- 
pany waives  collection  of  the  minimum  monthly  charge  of 
50  cents  per  hp  connected. 


FIG.     8 ELECTRIC     DELIVERY     TRUCK     IN     COMPANY  S     SERVICE 

AT    DIXON 

In  serving  these  gristmill  customers  the  company  is  auto- 
matically protected  in  the  observance  of  its  off-peak  clause, 
because  all  the  farmers  who  come  to  town  to  have  grinding 
done  invariably  start  home  by  4:30  p.  m.  to  get  their  even- 
ing milking  done.  This  insures,  of  course,  that  the  mills 
will  be  shut  down  in  ample  time  to  avoid  the  evening  light- 
ing peak. 
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Supplementing  the  yearly  load  characteristics  of  the  grist- 
mills comes  the  demand  of  the  canning  tactory  referred  to. 
This  plant  is  shut  down  during  the  winter  and  spring  months 
when  the  milling  busine  1  at  il  hi  ighl  and,  convi 
is  operated  at  its  own  maximum  output  when  the  mills  arc 
running  light.  Here  again  is  secured  valuable  sea 
diversity,  of  which  advantage  could  hardly  be  taken  without 
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a  transmission  system  covering  a  comparatively  broad  area 
and  a  group  of  communities. 

Water  pumping  for  towns  1  another  long  hour  applica- 
tion in  the  direction  of  whii  h  a  I  irt  has  already  been  made 
by  the  acquisition  of  half  a  do/en  pumping  loads  in  as  many 
of  the  communities  which  are  served  bj  the  I'tilities  com- 
pany's lines. 

The  operation  of  sand  and  gravel  pits  in  the  company's 
territory  affords  a  long-day  load  which  lias  .1  desil 
season  load-factor.  These  pits  cannot  be  conveniently 
worked  during  freezing  weather,  SO  that  their  principal  de 
mand  comes  during  the  warmer  months  when  the  output 
for  lighting  is  at  its  minimum.  <  Ordinarily  they  are  started 
up  iii  April  and  continue  ten  to  twelve  hours  1  daj  until 
October. 

Off  11  1  1 

Mr.  Samuel  Instill  is  president  of  the  Illinois  Northern 
Utilities  Company,  Messrs.  Frank  I.  Baker  and  C.  A.  Mun- 
roe  are  the  vice-presidents,  Mr.  John  II.  Gulick  is  secretary 


PIG,   1)     -ELECTRICALLY    OPERATED    GRISTMILI 

treasurer,  and    Mr.    E.   D.    Alexander,  as  assistant  to  the 

president,  has  executive  supervision 

tion. 

Mr.  L.  E,  Marshall  is  general  superintendent,  Mr.  .1.  E. 
ll.u  low    is   nicclianic.il  Mr,    L.    E,   Jacobson    is 

auditor,   and    Mr.   C.    B,    Yonts   tills   the   position    of   general 
contract  agent. 


Cost   of  Erecting;    L10,000-VoH    Transmission  Lines 
One  of  the  features  of  high  trie  transmission 

has  been  the  rapidity  with  which  110,000-volt  tower  work 
has  been  standardized.  illy  amazing  considering 

the  number  of  110,000-volt  systems  in  existence  and  their 
relative  newness,  but  is  explainable  by  the  fact  that  one  is 
large!)    patterned    after    another,    and    that    in    many 

the    engineers     are     recruited 
the   -talTs  of  companies 
Il  systems  in 
successful  operation. 

Herewith  are  given  the  labor 
in  tour  different  110,000- 
volt  lines  in  this  country.    All 
wire,  two-circuit  tower 
on    standard    suspension 
insulators    arranged    on    either 
side  of  standard  Million  tow- 
ers   spaced    ten    to    the    mile. 
rs  possesses 
concn:  but     con- 

each   in  all 
, ens-Martin 
stranded-steel     ground     wire. 
Deluded  everything 
•    general    office    expense 
Ipervision,  which 
not    exceed   $50    a    mile.      Of 

■ 
insulators,  wires  and  right-of- 
not  included  ;  neither  is 
OSt  of  clearing  the  right- 
of-way.      The     t. 
include     wages,     comni 
team  hire  and  transportation  of  material   from  the  railroad 
to  the  right  of-way. 

Line  No.  1  passes  through  a  high  grade  of  country,  neces- 
g  mi  ire  stub  holes,  angles  and  guying  than  Line  N'o.  2, 
which  passes  through  tion  most  of  the  way. 

It  will  be  noticed  that  the  cost  of  distributing  and  stringing 
the  wire  in  Linje  No.   1   is  greater  than  in  md  4. 

I  his  is  due  td  the  fact  that  only  one  three-phase  line  was 
ted    at    first,   the  other   three-phase  line   having  been 

ING  TWO-CIRCUIT,  110,000-VOLT  TOWER 


TR  \N-\t  ISSION    Tow  FN 


Opct. 

• 

»1-     4- 

$49.15 

Total  per  mil. 

$793.90 

>     t- 

$592.39 

$675.96 

strung  afterward  and  while  the  first  line  was  alive.  In 
some  of  the  more  recent  lines  erected  in  this  country,  nota- 
bly  that  of  the  Cenitral  1  impany,  the  insu- 

lators were  attached  to  the  towers  before  the  latter  were 
hoisted    int  .-.  ing   in    the    fifth 

"hanging    in-1:1  at  >rs,"  lines 

traverse    fairly   rolling  count- 

heavil)  i.ictor 

for  the  most   pari  - 

are  of  aluminum  1  ,'.lels  any  railroad 

s\  stem   foi  the  distribu' 

approximati  -  -  arc 

providi  which  obtains  in  many 

trans  us.   the   la:  Icrably   in- 
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Central  Station  Management 


Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among  Successful  Utilities 


Electric  Fans  Versus  Screen  Doors 

The  progressive  merchant  who  installs  an  electric  ceil- 
ing fan  in  his  doorway  will  keep  the  flies  out  of  his  store- 
room without  the  nuisance  of  a  screen  door.  Experience 
in  several  Southern  cities  has  shown  that  flies  will  not  pass 
through  the  draft  of  air  created  by  such  a  fan.  On  the 
other  hand,  its  cooling  breezes  invite  passers-by  to  stop 
and  look  in  the  show  windows  or  enter  the  store. 

A  screen  door  largely  cuts  off  the  view  of  the  interior 
Store  Room 


5  i  dewalh 
CEILING  FAN    FOR    KEEPING   OUT   FLIES 

from  the  street.  When  arranged  to  be  slammed  shut  by  a 
spring  it  is  a  distressing  noise  maker.  The  fan,  however, 
is  quiet  and  inconspicuous,  and  it  makes  possible  a  clear 
doorway  opening  upon  the  street.  Its  effectiveness  in 
keeping  out  flies  was  proved  to  one  merchant  whose  store 
was  across  the  street  from  a  Greek  restaurant  which  had 
been  a  rich  breeding  place  for  the  insects.  After  being 
prevailed  upon  to  substitute  an  electric  fan  for  his  screen 
door  the  visits  of  flies  ceased  altogether,  although  not  a 
few  hardy  specimens  had  formerly  ventured  past  the  noisy 
screen  door. 


A  "Wire  Now"  Campaign  at  Dayton 

Seizing  the  opportunity  when  property  owners  are  re- 
habilitating and  redecorating  their  flood-stricken  homes, 
the  Dayton  Power  &  Light  Company  is  conducting  a  "Wire 
Now"  campaign  which  is  securing  many  new  residence 
customers  who  otherwise  would  probably  never  have  had 
their  houses  wired  for  electricity.  The  flood  waters  which 
stood  for  several  days  in  the  lower  stories  at  Dayton  have 
made  refinishing  and  redecorating  everywhere  necessary, 
and  while  this  rehabilitation  is  going  on  a  large  number  of 
hitherto  unwired  buildings  are  being  equipped  for  electric 
service.  Every  contractor  in  the  city  is  crowded  with  work, 
in  spite  of  the  doubled  forces  which  some  are  running. 
Since  the  flood  a  large  amount  of  new  power  business  has 
also  been  taken  on  by  the  company  in  addition  to  the  many 
new  lighting  services  connected. 

To  impress  further  this  "Wire  Now"  idea  on  the  minds 
of  the  public,  Mr.  T.  F.  Kelly,  contract  agent  for  the  com- 
pany, has  arranged  to  equip  the  store  front  of  each  elec- 
trical contractor  in  the  city  with  a  two-line  136-lamp  elec- 
tric sign  flashing  the  words  "Wire  Now."  There  will  be 
ten  of  these  displays,  located  in  all  parts  of  the  city,  so 
that,  approaching  the  downtown  section  from  any  direc- 
tion, one  cannot  fail  to  notice  and  heed  the  wiring  message. 
These  signs  are  furnished  and  operated  under  the  com- 
pany's regular  patrol  service,  at  a  cost  to  the  contractors 
of  $5  per  month,  which  amount  barely  covers,  however, 
the  energy  used.  The  signs  will  be  operated  for  six 
months,  during  which  period  it  is  expected  most  of  the 
flood  rehabilitation  will   have  been   completed. 


A  One-Day  Sale  That  Added  1031  Kw  in  Irons ;  Cost 
85  Cents  per  Kw  Connected 

By  a  one-day  special-offer  sale  at  St.  Louis,  May  13,  the 
Union  Electric  Light  &  Power  Company  added  1875  electric 
irons  to  its  local  circuits,  securing  this  1031  kw  of  con- 
nected load  at  a  total  outlay  of  only  84.6  cents  per  kw,  in- 
cluding all  expenses  for  advertising,  post  cards,  delivery  of 
irons,  etc.  The  annual  energy  consumption  of  these  1875 
irons  is  estimated  at  215,625  kw-hr.';  hence  this  one-day 
campaign  will  bring  the  central-station  company  an  in- 
creased revenue  of  $15,093.75  per  year. 

The  irons  were  offered  to  customers  at  a  special  price  of 
$2.95  for  only  one  day,  May  13.  Each  iron  purchaser  also 
received  a  small  shirt-waist  ironing  board,  as  shown  in  the 
accompanying  illustration.  These  boards  cost  approximate- 
ly 30  cents  each,  manufactured  in  quantities.     The  expense 


WINDOW    DISPLAY    DURING    WEEK    BEFORE    SALE 

of  delivering  irons  and  boards  to  customers  was  12  cents 
each. 

For  two  days  preceding  the  sale  quarter-page  advertise- 
ments were  run  in  the  St.  Louis  newspapers  announcing  the 
event.  Some  40,000  red  placard  "hangers"  were  also  dis- 
tributed about  town  to  advertise  the  special  offer.  Return 
stamped  post  cards  were  then  mailed  to  each  of  the  com- 
pany's 23,000  residence  customers.  Name  and  address  were 
already  entered  on  the  return  card  by  addressograph,  and 
hence  it  was  necessary  for  the  customer  merely  to  place 
his  signature  under  the  blank  form  and  mail  the  card  to 
reach  the  company's  office  not  later  than  May  13.  The 
amount  for  the  iron,  $2.95,  was  collectible  with  the  cus- 
tomer's next  monthly  lighting  bill.  Of  the  total  number  of 
23,000  cards  mailed  out,  about  4.5  per  cent  were  returned 
with  signatures  as  orders  for  irons.  On  the  day  following 
the  sale  nearly  100  additional  orders  were  received,  but 
these  had  to  be  refused,  as  the  announcement  had  distinctly 
limited  the  special  offer  to  the  single  date. 


Electric  May  Breakfast  at  Newton,   Mass. 

At  a  May  breakfast  given  by  churches  at  Newton,  Mass., 
on  May  10  for  the  benefit  of  the  Newton  Hospital  Social 
Service  electricity  was  extensively  used  in  cooking  through 
the  gratuitous  co-operation  of  the  Edison  Electric  Illumi- 
nating   Company    of     Boston    and     the     Simplex    Electric 
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Heating    I  ompany    of    Cambridge,    Mass.      At    the    Eliol 
Congregational     Church,     Newton,     aboul      1  00 
breakfasted  between  7  and  9  a,  m.,  !    Uni- 
tarian  <  Imrch,   West   Newton,    abo                    k    of   the 

bill  of  fare.    At  the  Eliot  <  hurch  the  Ediso  my  in- 

stalled   three    large    electric    ovens,    twelve    chafing   di 
for  scrambled  eggs,  an  8-in,  disk  stove  for  water  heating, 
six  egg  boilers  and  a  hotel  size   plate   warmer,  the-   total 
load  being  18  kw.    At  the  Wesl  Newton  church  were  six 
large  pancake  griddles,  two  plate  warmers  and  eighl 
enps  for  egg  boiling,  thi    co  and  actual  load  being 

20  kw.     The  apparatus  was  run  at  the  full  heal  throug 
the   entire   breakfast   period   and   was   distributed   at 
venient   points  in  each  vestry  and  wired  directlj    from  the 
hied  Edison  distribution  circuits  witl  ling  meters. 

The   Simplex   company    furni  ippliances   without 

cost,  and  the  only  delaj  occurred  through  the  inabilil 
tin    kitchen  staff  to  wash  dishes  at  the  requisite   >pi 
meet  the  demand   for  service.     At  the  next  breakfast  ar 
rangements  will  be  made  for  the  usi 
ing  equipment.    The  work  was  supervised  by  a  superin 

ent    and   three  expert  assistants    from   the  ] 

department  of  standardizing  and  tests,  and  by  three  expert 
demonstrators,  two  of  whom  were  providi 
company  and  one  by  the  Sim;-1  rinted  mattei 

describing  the  various  di  1  was  available  to  those 

asking  for  it,  and  the  Edison  company  advertised  the  event 
two  or  three  days  before  by  inserting  the  words  "Electric 
Breakfast  Saturday"  in  a  22  ft.  by  35  ft.  flashing  sign  at 
the  Newton  statical  of  the  Boston  &   Albany  Railroad. 


Artificial   Ice  and  Central-Station  Service  at 
Clifton  Forge,  Va. 

The    Virginia  \\  esti  rn     Electrii     Compan  Clifton 

Forge,  Va.,  operates  a  i<  am  driven  tation  at  Clifton 
Forge,  a  hydroelectric  station  at  Buena  \  i  hydro- 

electric station  at  Lexington,  Va.  ["he  company  was 
organized  in  October,  [912,  with  a  capital  ol  |  . 
w  Inch  1  ime  11  took  <<\  er  thi  pn  ipi  rtii  ol  1  he  '  lifton 
Public  Service  Corporation,  the  Buena  Vista  Light  & 
Power  Company  and  the  Rock  Bridge  Power  I  orporation  of 
Lexington  and  Buena  Vista.  Besides  conducting  a  central- 
station  business  in  Clifton  Forge  the  company  manufac- 
tures ice  and  has  a  few  buildings  which  are  heated  with  live 
steam  from  its  station.  The  latter  are  located  close  to  the 
station  and  the  heating  business  is  nol  of  great  importance, 

the  income  from  this  source  aggregating  about  si 1  year. 

The  company  also  owns   water  power  sites  on   the  Cow 
pasture  River  and  also  on  the  Jackson   River,  the  former 
site  being  capable  of  yielding    1   00  hp  and  the  lattei 

4000  hp.      \'c>  work  on  either  development   has  been   started. 

and  "i  ihr  two  sites  that  on  the  fack  on  Rivet  will  be  the 
first  to  receive  attention. 

The  equipment  at  Clifton  Forgi  comprises  two  150-hp 
water-tube  boilers  burning  soft  coal  costing  about  $1.90  a 
tun  in  the  bin;  a  750-kw,  three-phase,  60-cycle,  2300-voh 
General  Electric  turbo-generatoi  and  a  Worthington  sur- 
face condenser  outfit.  Water  for  boiler  feed  purpose-  is 
taken  from  a  deep  well  and  also  from  the  city  supply,  while 
water  for  condensing  purposes  is  pumped  from  Smith  I  reek, 
which  ROWS  past  the  Station.  \  low  dam  is  thrown 
the-  creek    SO   as  to    form    a   pond    ol    water   during   low    water 

periods  for  condensing  purposes.  The  main  line  of  the 
Chesapeake  &  Ohio  Railn  id  Company  passes  in  from  of 
the  station  and,  a  siding  llent  faciliti 

ing   the  coal   to  the  outside   ol    di-    boiler   room.       \n    1 

volt  transmission  line  h  ntlj  installed  over  which 

energy    is  transmitted  to  Covingfc  oil   line 

transmits  energy  to  lion  Gate  rhere  is  a  200-kva  sub- 
station  at  Clifton  Forge,  where  the  voltage  is  stepped  up 
for  transmission,  and  anothei    aoo-kva  station  at   Coving- 


ton,   1.'    n  ty,    where   the    voltage   is   again    red 

.  is  sold  111  hulk  to  •  '-"li- 

ne meter  being  on  the  high-u 
side  01  ngton  has  a 

equipment  at  Buena  Vista  con 
of  a  90-kw  substation  in  the  city  and  the  hydroelectric  dc- 
•  tit  at  Goose  Neck,  4  n  I  the  city,  where 

two  200-kw,  cle,  6600-volt  units  are  in- 

stalled operatin      tndei  6  ft.     The  development 

is  on   the    South    River,   and   one    mile   south   of 
on  the   same   rivi  ■  the 

unit  being  wound 

transmitted  to  Lexington.     I ;  at  Buena  Vista 

is  located   in   the  tation    forn  ted   by 

the  Buena  Vista  Light  ■■■  npany,  which  lias  since 

dismantled.  t"h<  latter  company  owned  the  franchise 
for  furnishing  electi  cal  energ)  for  lighting  purposes,  while 
the  franchi  )i 

mitted  the  company  only  to  sell  electrical  energy  in  Buena 
Vista  for  motor  service.  The  6600-volt  transmission  line 
from  the  G  eck  plant  passes  through  the  Buena  Vista 

ngton,  1;,  nuh-s  away,  where  it  is  stepped 
down  111  potential  and  fed  in  the  circuits  with  that  coming 
from     I  Under    ordinary    conditions    the 

•   run  during  the  day,  the  load  being 
carried   at    the   G  tation,   and   during   low-water 

periods  one  unit  in  each  station  i- 

Making   Busi 

The   station   at   '  tains  in  addition  to  the 

electrical  apparatus  two  25-ton  Triumph  ice  machines,  the 
units  being  steam-driven.  During  the  winter  months  the 
output   avei  ns  a  day.  while  during  the  summer 

the    1  ted    under    full    load    together 

with  a   1:  ton   York  machine  located  in  a  mak- 

ing  station    on    Smith   Creek,    a    short    di  •■   the 

in,     In  tli'  on  the  cond.  1 

Urbine    is    used    in    making   the    ice,    : 

ncicnt 
nsate    for   ice  ma!  I  'ring  the  summer 

months,  however,  the  condens  •  that 

reboiling    of    the    extra    water    b<  The 

smaller  ice-making  station  is  during  the  winter 

months. 

The  company   has   no   competition    from   artificial   ice    in 
t  lift, ,n  Forge    tnd  supplies  through  the  ■  rge  Ice 

,\-  Bottling  I  ompany  all  of  t; 

X  i  duo  Railroad  I  ompan)    I  nd  re- 

frigerator Cat  S        I  hi  JsO  handled 

by  the  Clifton  l  01  Bottling  W  diary 

company  which  retails  it  throughout  the  city.  It  will  be 
undersl  that   Gifton   F01  in  the 

mountains  of  Virginia,  is  not  a  winter  resort,  so  that  not 
much  ice  is  required  in  the  winter  months.  However,  the 
company  finds    it  expedient  t"  keep  its  ice  plant  in 

m   order  that   it   may   !>■  n   when   the 

heavy  load  of  summer  comes  on.     During  the  winter,  there- 
old  at  approximal  ton  to  the 
retailing    company,    while    in    summer    the    product 
approximati        -                                                ifforded  in  an   ad- 
joining hud. ling   for   too  tons,  which   is  sufficient   !■ 
for  1  >                      lemands  and  to  permit   repairs  on  the  ma- 
chines  when    necessar)        \n   electric  crane  with   ail 
is  used  in  handlit                                                  one  man  on 
a    twelve-hour    shift   can    look    after   the 
In  the  op<  ration                                                   «'  and  "ne 

the  ell  bines. 

While  no  actual  figures  of  the  revenue  ^i  the  company  are 
available    for    publication,    the    revenue    from    the    ice 

thirds  the  revenue  received   for  the 
electi:  Ited  in  the  steam  station  at  Clifton 
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Electric  Slogan  Sign  for  Fort  Worth 

A  new  electric  slogan  sign  was  recently  purchased  by  the 
Chamber  of  Commerce  of  Fort  Worth,  Tex.  This  sign  is 
now  being  erected  upon  the  roof  of  the  Gamer  Building, 
on  East  Front  Street,  overlooking  the  railroad  yards  at  the 
Union  Station,  where  it  will  be  visible  from  all  incoming  and 
outgoing  trains.    The  accompanying  illustration  shows  this 


ELECTRIC  SLOGAN    SIGN,  FORT   WORTH,  TEX. 

huge  municipal  advertisement  as  it  will  soon  appear  to  trav- 
elers arriving  at  Fort  Worth.  The  rim  of  the  wheel  will 
revolve  while  the  spokes  will  be  seen  running  toward  the 
center  of  the  wheel.  This  design  was  selected  as  being 
symbolic  of  the  seventeen  railroads  running  to  one  point. 
This  sign  is  to  be  one  of  the  largest  in  the  city,  measur- 
ing over  all  31  ft.  in  height  and  45  ft.  in  length.  Seven 
hundred  red,  green  and  white  tungsten  lamps  rated  at  5 
watts  and  operating  at  a  potential  of  12  volts  will  be  used 
in  the  sign.  It  has  been  stated  by  the  contractors  that  the 
sign  will  be  in  operation  within  forty-five  days  from  the 
date  of  signing  the  contract. 


Maintenance  of  Dangerous  Apparatus  in  the  Streets 

The  Eastern  Wisconsin  Railway  &  Light  Company  main- 
tained in  the  city  of  Fond  du  Lac  an  electric-light  tower 
about  150  ft.  high  (built  by  and  the  property  of  the  city), 
at  the  top  of  which  was  placed  a  cluster  of  lamps  used  for 
municipal  lighting.  On  this  tower  of  iron  rods  and  piping 
and  about  18  ft.  from  the  ground  was  a  platform  readily 
accessible  from  the  ground,  and  inside  the  tower  there  was 
an  iron  basket  attached  to  a  cable  running  over  a  pulley  at 
the  top  of  the  tower.  At  the  other  end  of  the  cable  there 
was  a  heavy  iron  counterweight.  In  the  basket  there  were 
three  large  paving  stones  used  for  ballast,  so  that  the  total 
weight  of  basket,  ballast  and  occupant  exceeded  slightly 
that  of  the  counterweight.  The  basket  was  used  by  the 
employees  of  the  company  to  get  to  the  lamp  cluster  for 
trimming  purposes,  and  when  not  in  use  this  basket  had  to 
be  fastened  to  the  platform  to  prevent  it  from  rising  by 
the  action  of  the  counterweight.  This  was  accomplished 
by  wrapping  a  chain  around  the  basket  rail  and  the  plat- 
form rail  and  passing  a  hook  at  one  end  of  it  through  one 
of  the  links.  On  June  2,  191 1,  while  H.  B.  Harris  was 
standing  about  15  ft.  from  the  tower  and  two  small  boys 
were  playing  on  the  platform  the  chain  became  unfastened 
and  the  basket  shot  upward,  finally  throwing  out  the  stones 
when  it  had  reached  the  top  of  the  tower.  One  of  these 
struck  the  man  and  inflicted  fatal  injuries.  His  widow 
sued  for  damages,  charging  negligence  on  the  part  of  the 
lighting  company.  A  verdict  for  the  plaintiff  in  the  lower 
court  was  sustained  by  the  Supreme  Court  of  Wisconsin 
(140  N.  W.  288).  Chief  Justice  Winslow  in  rendering  his 
opinion   said   that   if   an   electric   light    company   to   enable 


employees  to  attend  to  the  lighting  of  a  tower  maintained 
in  the  street  an  unguarded  hoisting  apparatus,  and  if, 
while  children  were  playing  about,  the  basket  in  which  em- 
ployees rode,  which  had  not  been  securely  fastened,  came 
loose  and  ascended  rapidly,  throwing  out  a  stone  which 
struck  and  killed  a  pedestrian,  the  company  was  liable, 
though  it  did  not  own  the  tower  and  though  at  long  inter- 
vals a  city  official  used  the  apparatus  to  inspect  the  tower. 


Power  Matters  in  Textile  Mills 

At  the  ninety-fourth  annual  meeting  of  the  National 
Association  of  Cotton  Manufacturers,  held  at  Boston,  Mass., 
lately,  Mr.  F.  W.  Dean,  consulting  engineer,  presented 
a  paper  on  power  matters  in  textile  mills.  The  author  com- 
pared the  advantages  of  steam  engines  and  turbines  for 
mill-plant  service  and  emphasized  the  importance  of  using 
larger  boilers,  favoring  the  vertical  or  horizontal-return 
tubular  type,  on  the  ground  that  such  boilers  are  cheaper 
to  build,  more  easily  cleaned  and  safer  than  water-tube 
boilers  and  of  better  permanent  economy.  The  costs  shown 
in  Table  I  were  given  for  various  sizes  of  reciprocating 
engines  and  turbines,  with  condensing  apparatus  and  ex- 
citers, all  erected  and  including  foundations,  the  capacities 
being  at  80  per  cent  power-factor. 

TABLE  I — COST  OF  RECIPROCATING  ENGINES  AND  TURBINES 


Rating, 

Horizontal 

Four-Valve 

Engine 

Horizontal 
Turbine 

AREA  OCCUPIED 

Kw 

Engine 

Turbine 

500 

$22,700 

$12,250 

18  ft.  x  26  ft. 

14  ft.  x  6  ft. 

1000 

40,200 

17,900 

24  ft.  x  30  ft. 

14  ft.  x  8  ft. 

1500 

62,200 

23,800 

26  ft.  x  35  ft. 

19  ft.  x  9  ft. 

2000 

76,400 

30,500 

28  ft.  x  37  ft. 

21  ft.  x  9  ft. 

The  author  also  submitted  Table  II,  showing  the  steam 
consumed  per  kilowatt-hour  at  150  lb.  pressure. 

The  point  was  emphasized  that  turbine-blade  design  and 
construction  is  now  improving,  so  that  the  initial  economies 
on  such  apparatus  are  maintained  longer  than  formerly. 
The  field  of  the  low-pressure  and  the  mixed-pressure  tur- 
bine types  was  also  outlined.  Among  the  advantages  of 
large  boilers,  say  of  400-hp  or  500-hp  rating,  are  sustained 
safety  conditions,  slight  gain  in  economy  of  operation,  re- 
duction of  area,  and  decrease  in  steam  piping,  valves,  Wow- 
table  11 — steam  consumption 


ENGINE 

TURBINE 

Rating, 
Kw 

Saturated  Steam 

Guaranteed  per 

Kw-hr.,  Lb. 

Superheat  100 
deg.  Fahr.  Guar- 
anteed per  Kw-hr. 

Superheat  100 
Deg.  Fahr.  Guar-  1 
anteed  per  Kw-hr.  ] 

500 

18.67 

16.8 

17.7 

1000 

18.8 

16.9 

18. 

1500 

18.8 

16.9 

16.8 

2000 

18.93 

17. 

16.6 

Vacuum  26  in. 

Vacuum  26  in. 

Vacuum  28  in. 

off  pipes,  water  columns,  steam  gages,  brickwork  and  pipe 
covering.  The  author  advocated  the  use  of  stronger  draft 
and  more  rapid  combustion,  with  the  object  of  reducing 
the  number  of  boilers  and  firemen  required  per  mill.  The 
paper  closed  with  a  discussion  of  the  difficulties  of  central 
stations  in  meeting  the  costs  of  service  for  mills  having 
steady  loads  and  requiring  a  large  amount  of  steam  for 
exhaust  heating. 
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Illumination  and  Wiring 

Contrast  in  Illumination 

BV    J.    R.    (    KAVAIH 

Few  realize  how  important  a  part  contrast  play*  in  all 
matters  of  illumination,  liy  contrast  as  used  in  this  article 
is  meant  the  contrast  between  the  surface  brightness,  or  the 
illumination  received  by  the  eye,  of  various  adjacent  sur- 
faces within  the  range  of  vision.  For  example,  a  bright 
lamp  against  a  black  background  makes  a  very  strong  con- 
trast. The  same  is  true  of  a  black  letter  on  a  white  page. 
It  is  evident  that  the  contrast  produced  by  difference  in 
surface  brightness  is  an  all-important  element  in  seeing 
objects.  In  fact,  objects  arc  seen  by  virtue  of  two  things, 
their  difference  in  light-reflecting  power  and  shadows.  Of 
these  two,  shadows  are  probably  Hi.  less  important,  and 
their  importance  is  greatest  when  the  light- reflecting 
powers  of  the  different  parts  of  an  object  are  quite 
uniform.  For  example,  a  white  statue  uniformly  illumi- 
nated from  all  directions  and  of  uniform  light-reflecting 
quality  will  have  its  features  practically  obliterated  by  the 
absence  of  shadows.  On  the  other  hand,  shadows  play  no 
part  in  the  illumination  of  a  page  of  reading  matter,  as  the 
letters  are  seen  entirely  by  virtue  of  the  difference  that  ex- 
ists in  the  reflecting  power  oi  the  black  ink  and  tl. 
the  u  hite  page. 

<  ontrast  in  the  amount  of  light  received  by  the  eye  from 
various  surfaces  is  therefore  an  essential  to  vision;  but 
there  is  another  aspect  of  this  subject  of  contrast  to  which 
the  writer  wishes  to  call  attention  in  this  article.  This  is 
the  discomfort  which  may  be  caused  by  combining  methods 
of  illumination  with  wall  colorings  and  furnishings  in  such 
a  way  as  to  cause  strong  and  annoying  contrasts.  In  con- 
sidering the  bad  effects  of  exposed  sources  of  light  it 
frequently  assumed,  by  those  who  have  not  given  much 
thought  to  the  matter,  that  a  lamp  of  a  certain  type  and 
candle-power  exposed  to  the  eye  at  a  given  distance  is 
always  equally  objectionable  independent!)  of  the  surround- 
ings. This  is  far  from  being  the  case,  as  must  be  evident 
when  it  is  considered  that  a  lamp  which  may  cause  one 
considerable  conscious  annoyance  at  night  may  be  almost 
unnoticeable  in  broad  daylight.  Another  simple  experiment 
which  will  convince  anyone  that  the  contrast  betwei 
lamp  and  its  suroundings  has  much  to  do  with  any  discom- 
fort caused  by  the  glare  from  it  can  easily  be  made.  When 
a  lighted  tungsten  lamp  is  held  against  a  white  wall 
black  cloth  is  drawn  in  back  of  the  lamp  the  added  di 
fort  caused  by  the  black  background  will  he  very  notii 

to  anyone  looking  at  the  lamp. 

More  emphasis  should  he  laid  upon  contrast  and  less  upon 
1I1  'lute  candle-power  values  than  has  been  customary  when 
attempting  to  predict  wdiat  lighting  arrangements  will  or 
will  not  give  annoying  glare  While  it  is  undoubtedly  true 
that  the  total  caudle  powei  oi  the  lamp  the  light  of  which 
is  shining  in  the  eyes  and  the  light  llux  entering  tl 
are  important  factors  in  producing  annoying  or  detrimental 
glare,  it  must  not  be  forgotten  that  no  small  part  of  the 
discomfort  and  eye  strain  caused  by  the  glare  from  lamps 
under  ordinary  ever)  daj  conditions  is  dm-  to  contrast  be- 
tween the  brightness  of  the  lamp  and  its  surroundings.     I 

have   even   known   easts   where   positive   annoyance   and   dis- 

comfort  were  caused  In  strong  contrasts  in  the  colorings 
of  walls  and  woodwork,  where  no  lamps  were  exposed 
at   till. 

There  are  some  vri\  common  instances  of  annoying  con- 
trast effect  in  connection  with  daylight  in  oilier-  ,uid  homes. 
\,,m1\  everyone  has  had  experience  with  the  extreme  dis- 
comfort  of  sitting  in  a  long,  narrow  office  with  a  window 
at  one  end  and  attempting  to  converse  with  .1  man  who  is 
seated  nearer  the  window.  It  is  not  the  amount  of  light 
entering  the  eye  in  such  a  case  that  causes  the  annoyance, 
hut  the  contrast  between  the  bright  sky.  which  is  the  source 


of  light,  and  the  much  darker  walls  and  suroundings  inside 
of  the  office  combined  with  the  attempt  to  see  the  shaded 

I  a  man's  ackground.  Such 
unpleasant  effects  are  too  often  aggravated  further  by  dark- 
colored  walls  and  dar  shades  so  pulled 
down  that  the  daylight  is  received  from  a  still  narrower 
angle  than  if  it  were  coining  from  the  entire  window.  Both 
of  these  add  to  I  of  the  interior  of  the  office 
and  to   the  contrast   which  the  eye  experiences  in  passing 

the    window    to   t  Bee   surroundings.      Xow, 

this  same  sky  viewed  from  a  darkened  office  room  with 
discomfort  would  cause  no  discomfort  if  seen  in  the 
with  bright  sky  all  around.  On  the  same  principle,  a  small 
mp  amid  black  surroundings  outdoors  on  a  dark 
night  may  he  temporarily  more  uncomfortable  to  face  than 
even  a  250-watt  tungsten  lamp  in  a  brilliantly  lighter  in- 
terior. 

Another  very  convincing  illustration  of  the  effect  of  con- 

II  producing  annoyance  in  c  :tli  artificial 
illumination  was  accidentally  given  to  the  writer  on  a  rail- 
road da)  coach.  This  coach  was  one  which  began  its  run 
on  a  branch  line  with  ml  lamps  and  was  later  switched  onto 
a  through  route  with  electric  lamps.  (Jn  entering  the  car 
only  two  oil  lamps  were  visible  in  front  of  the  writer,  and 
the  contrast  hit  ween  tins,,  lamp  flames  and  the  surround- 
ing dimly   illuminated  ear  was  such  as  to  make  them  very 

reeable  to  face.    The  car  was  equipped  with  a  modern 
electric-lighting  sj  ting  of  a  row  of  lamps  in  deep 

transh  h  row  of  seats.    The  reflectors 

nough  to  cover  the  lamp  reflectors  except  in  the 
ol    tin    two  lamp-  nearest   to  the  eye  of  an 
The  electric  lamps  were  suddenly  turned  on  in  addi; 
the  oil  lamps.     The  result,  of  course,  was  a  large  increase 
in  the  general  illumination  of  the  car  and   .  lerable 

e  in  the  llux  of  light  entering  the  eye  from  lamps 
and  reflectors.     The  general  effect,  b<  -  much  more 

because   the   car   as   a   whole   was    fairly   well 
illuminated   and   there   was   not   the   annoying  contrast   be- 
1.  the  lamps  and  surroundings  that  there  was  with  only 
the  oil  lamps  in  use. 

The  reason  for  the  discomfort  caused  by  these  contrasts 

find  when  one  considers  the  mechanism  of  the 

The  muscles  which  govern  the  size  of  the  pupil  of  the 

ire  always  attempting  to  adjust  the  amount  of  light 

entering  the  eye  to  the  amount  the  retina  can  comfortably 

use.      Now.    when    such    extreme   contrasts   are   within   the 

on.   1'   i-  impossible  to  reach  any  adjustment 

which   is  comfortable,  and  these  muscles  soon  ! 

tired    from    their    rapidly    repeated    spasmodic    attempts    to 

make  an  adjustment. 

Experience   shows  that  the   retina   of   the   eve  can   adapt 
irmous  changes  in  illumination  and  does  BO 
eral   times  everv   twenty- foor  hours,   hut    Somi    little  time   is 
required    for    this    adaptation,    and    in    the    meantime    the 
amount  of  light  is  quickly  adjusted  by  the  pupil  of  thi 
From  this  it  must  be  evident  that,  even  t' 
brightness  of  lamps    r  surroundings  maj  nol  tx  mon 
the   retina   v  -tablv   take   care  of   und 

conditions     yet    there    may    he    much    muscular    eye    strain 
through  the  intro  •  in  surface 

brightness  in  ti"    1 

The  practical  a-  principles  to  comfort- 

able lighting,  both  natural  and  artificial,  should 
ereil  !  more 

or    less    in    illumin  'coring.      In    natural    lighting 

wind.,'. 

and  ceil  d  the 

annoyii  'lark 

wind".  sunlight    arc   extremely 

•n  much  lessened 
contra-: 

Con-  ing  princip'  that  it 

is  very  diffcult  and  often  impossible  to  produce  comfortable 
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artificial  lighting  in  rooms  where  the  ceilings  and  walls  are 
dark  in  color.  In  such  rooms  lighting  entirely  by  indirect 
means  is  evidently  impossible,  and  when  one  puts  up  any 
kind  of  direct  lighting,  even  though  lamps  are  concealed  in 
globes  of  excellent  diffusing  qualities,  there  will  still  be 
such  a  decided  contrast  between  the  lamp  globes  and  the 
surroundings  as  to  make  the  arrangement  more  or  less  un- 
comfortable. Of  course,  one  may  use  indirect  lighting  for 
displaying  the  ceiling  and  wall  decorations  and  rely  on 
direct  localized  lighting  at  certain  points  where  more  light 
is  needed,  but  such  a  plan  is  obviously  of  limited  application. 
In  general,  one  cannot  get  away  from  the  uncomfortable 
fact  that  the  sources  of  light  in  a  dark-colored  room  are 
also  sources  of  discomfort  if  one  is  to  sit  facing  them  for 
any  length  of  time.  Fortunately  such  extremely  dark  in- 
teriors are  rare.  They  have  sometimes  been  treated  with 
fair  success  by  the  use  of  lamps  and  reflectors  recessed  in 
the  ceiling.  Sometimes  with  a  beamed  ceiling  construction 
it  is  possible  to  obtain  the  desired  result  in  such  a  way  that 
light  shining  in  the  eyes  is  not  uncomfortable  to  the  occu- 
pants of  the  room.  A  dark-colored  room  with  low  wall 
brackets  usually  affords  as  uncomfortable  a  method  of  light- 
ing as  one  can  find.  The  room  is  likely  to  be  uncomfortable 
by  daylight  for  the  same  reasons,  unless  one  can  sit  with 
his  back  to  the  window. 

The  most  comfortable  conditions  of  artificial  lighting  in 
practice  are  likely  to  be  found  where  violent  contrasts  of 
surface  brightness  within  the  ordinary  range  of  vision  have 
been  eliminated.  This  does  not,  as  some  might  infer,  by 
any  means  necessitate  or  make  advisable  a  uniform  light 
color  of  walls,  ceilings  and  floors  and  a  system  of  indirect 
lighting  which  will  uniformly  illuminate  these  surfaces.  It 
does  mean,  however,  that  one  should  seek  to  eliminate  as 
far  as  possible  sharp  contrasts  in  the  surface  brightness  in 
the  adjacent  parts  of  a  room.  To  be  specific,  this  means 
with  artificial  lighting  that: 

1.  The  light  should  come  from  as  large  an  area  as  prac- 
tical considerations  will  permit.  With  direct  lighting  this 
means  that  one  should  employ  globes  as  large  and  as  per- 
fectly diffusing  as  possible  and  should  not  attempt  to  get 
too  much  light  from  any  one  lamp,  but  should  subdivide  the 
light  sources  as  far  as  practicable. 

2.  Indirect  lighting  (or  luminous-bowl  indirect  lighting 
with  not  over  15  per  cent  well-diffused  direct  light  corning 
from  the  bowl)  will  reduce  the  annoying  contrast  effect 
below  anything  which  can  be  obtained  by  means  of  direct 
lighting. 

3.  If  indirect  lighting  is  used,  care  should  be  taken  to 
avoid  decided  contrast  in  the  surface  brightness  of  the  ceil- 
ing immediately  over  the  fixture  and  the  more  distant  por- 
tions of  the  ceiling. 

4.  Sharp  contrasts  between  a  light-colored  ceiling  and 
dark-colored  walls  are  undesirable  in  a  large  room  where 
ceiling  and  walls  come  within  the  ordinary  range  of  vision 
at  the  same  time,  though  in  small  rooms  they  are  less  ob- 
jectionable. 

5.  The  practice  of  painting  the  lower  part  of  the  wall 
very  dark  with  a  sharp  change  to  a  light  color  from  4  ft. 
to  6  ft.  from  the  floor  is  objectionable  and  should  be  modi- 
fied to  the  extent  of  having  less  contrast.  Under  such  cir- 
cumstances if  darker  color  is  wanted  along  the  lower  part 
of  the  wall,  a  light  green  or  reddish  tint  would  be  found 
better. 

One  should  avoid  purely  local  illumination  by  individual 
lamps  amid  dark  surroundings. 

Reduction  of  contrasts  by  the  means  indicated  in  the 
preceding  paragraph  will  help  to  reduce  the  annoyance  and 
eye  strain  caused  by  the  glare  or  glitter  from  various  papers 
which  the  occupants  of  the  room  may  be  reading  or  work- 
ing over,  and  in  homes  and  offices  this  is  even  more  im- 
portant than  the  increase  in  comfort  due  to  a  reduction  in 
contrast  between  the  various  other  light-giving  surfaces  in 
a  room. 


Portable  Indirect-Lighting  Fixture 

The  Union  Electric  Light  &  Power  Company,  St.  Louis, 
has  had  made  up  and  is  offering  for  sale  to  its  customers 
portable  indirect-lighting  fixtures  of  the  type  illustrated 
herewith,  the  design  of  which  was  suggested  bv  Mr.  A.  C. 
Einstein,  president  of  the  company.  With  one  of  these 
standards  any  room  can  be  quickly  converted  to  the  indi- 
rect scheme  of  illumination.  While  itself  inconspicuous, 
the  fixture  avoids  the  use  of  reflector  bowls  suspended  from 
and  marring  the  ceiling. 

This  reflector  standard  measures  7  ft.  to  the  rim  of  the 
bowl  and  has  a  30-lb.  weight  in  its  12-in.  base,  assuring  a 
stable  setting.     The  mirrored  bowl  contains  four   100-watt 


PORTABLE    INDIRECT-LIGHTING    FIXTURE 

lamps.  Base,  standard  and  bowl  are  attractively  finished 
in  brass.  The  fixture  is  sold  for  $22.50  without  the  lamps, 
which  cost  about  $3  additional.  Our  photograph  was  taken 
by  the  light  from  the  indirect  unit  alone,  illustrating  the 
diffusion  obtained. 


Control  of  Electric  Street  Lamps  in  Kansas  City,  Mo. 

A  uniform  system  of  street-lighting  fixtures  is  being  in- 
stalled along  several  of  the  outlying  business  streets  in 
Kansas  City,  Mo.,  by  the  Kansas  City  Electric  Light  Com- 
pany. At  present  102  fixtures  of  the  four-arm-bracket  type 
are  being  installed,  and  eventually  all  of  the  old  vertical 
twin-bracket  type  will  be  replaced.  On  the  streets  where 
there  are  car  tracks  the  fixtures  will  be  placed  on  the  posts 
supporting  the  span  wires.  The  fixtures  will  be  staggered 
along  the  streets,  forty  being  used  per  mile. 

Three  wires  strung  along  the  top  of  the  posts  will  be 
used  to  supply  energy  for  the  lamps.  Where  there  is  in- 
terference from  overhead  construction  underground  conduit 
will  be  used  between  poles.  The  energy  will  be  transmitted 
to  the  different  districts  at  2200  volts  single-phase  and  the 
emf  -will  be  stepped  down  to  220  and  no  volts  for  the  dis- 
tribution of  energy  over  a  three-wire,  single-phase  system. 
A  3  per  cent  drop  in  voltage  was  assumed  in  arriving  at  the 
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size  of  the  territory  supplied  by  each  220-1 10-volt  circuit. 
The  circuits  are  tied  together  where  practicable  so  as  to 
obtain  .is  nearly  uniform  voltage  as  possible  over  the  entire 
system. 

The  method  employed  for  supplying  electricity  to  the  four 
lamps  on  each  fixture  so  that  one  lamp  may  be  operated  all 
night  and  the  advantages  of  a  three-wire  system  when  all 
of  the  lamps  are  lighted  still  be  retained  is  interesting.  At 
the  2200-volt  distributing  board  in  the  central  station  are  a 
double-pole  oil  switch  and  a  single-pole  oil  switch  connected 
as  shown  in  the  diagram.  Up  to  midnight  both  of  these 
switches  will  be  closed;  after  that  time  the  single-pole 
switch  is  opened,  thereby  leaving  a  single  night  lamp  in 
service  until  sunrise. 

Two  single-phase  transformers  are  used  for  each  section 
and  arc  connected  as  shown  in  the  diagram.  One  trans- 
former furnishes  the  energy  for  the  lamps  which  are  lighted 
lill   midnight    (with   the   exception   of   the   all-night   lamp)  ; 
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DIAGRAM   OF  CONNECTIONS  FOR  STREET  1  [GS 

the  other  transformer  furnishes  energy  for  the  air-night 
lamp  only.  A  wire  connects  the  middle  of  each  secondary 
and  is  grounded  in  addition  to  being  connected  to  one  of  the 
lines  running  along  the  top  of  each  pole.  By  connecting 
the  outer  wires  to  the  transformers  as  shown,  230  volts  is 
maintained  across  them  and  the  advantages  of  a  three-wire 
system  are  thus  obtained.  The  middle  wires  on  each  side 
of  the  street  are  tied  together  where  practicable. 


Recent  Telephone  Patents 
Mr.  F.  Gottschalk,  of  New  York  1  ity,  has  obtained  pat- 
ents fur  three  transmitters  In  all  "i  these  the  internal 
parts  are  scaled  so  thai  the)  ma)  bi  waterproof,  This  is 
accomplished  by  the  use  of  gaskets  at  all  joints.  In  one  of 
the  three  inventions  the  diaphragm  is  made  of  cold  rolled 
or  tempered  steel  to  give  greater  efficiency.  Behind  the 
diaphragm  .1  ver)  narrow  lit  space  occupies  the  space  not 
taken  by  a   receptacle    foi    ,!  1   the 

usual  granular  type.      Ilu-  diaphragm   is  secured  at  many 
points  of  its  periphery  and  in  lieu  of  the  usual  mouthpiece 
.t  perforated  metal  plate  is  arranged  in   front  of  th< 
phragm.    In  the  second  oJ  ismitters  the  diaphragm 

is  mounted  between  two  rings.  One  ring  i-  internally 
threaded  and  a  circular  block  engages  these  threads.  This 
block  has  a  circular  knife  edge  which  bears  down  upon  the 
diaphragm  to  strain  it  radially.  This  block  also  carries  the 
transmitter  button  and  a  claw  shaped  member  to  en 
the  diaphragm  al    several   points  near  its  mid. lie. 

The  third  ti  ies  a  clamping  screw  for  ad- 

justment purposes  which,  although  accessible  ft 
side,  is  protected  fro  ["he  screw  is  made  head- 

less and  occupies  but  a  small  part  of  the  hole  in  which  it  i< 
threaded.  It  is  then  protected  In  inverting  an  ordinary  ma- 
chine screw  with  a  rubber  washer  to  seal  the  joint  between 

Screw   head  and  body   piece 


Letter  to  the  Editors 

To  the  Editors  of  the  Electrical  World: 

Sirs  : — The  respective  fields  of  the  gasoline  and  the  elec- 
tric truck,  which  are  fairly  well  defined  to-day  for  general 
transportation  service.  .-what  in  their  applica- 

tion  to    fire   department   operation-..     The   city   of    Spring- 
field,  Mass.,   which   has   probably   a   more   extensive   elec- 
trically driven  fire-fighting  equipment  than  any  other 
in  America,  has  a  mixed  equipment  of  gasoline  and  electric 
machines.     Local    competition    \va-    strong   in    this   C 
noted  manufactory  of  gasoline  outfits  being  situated  in  the 
city,  and  in  the  interests  of  a  fair  and  open  trial  of  1 
driven  apparatus  it  was  natural  that  the  gasoline  equipment 
should   be   utilized   no   Ies.   than   the   vehicle   operated   by 
means  of  electrical  em  1 

The  success  which  has  attended  the  use  of  electrically 
operated  fir.  not  only  in  the  above  installation  but 

in  Germany,  renders  it  profitable  to  look  into  the  matter 
in  relation  to  that  future  competition  which  is  Wind  to 
arise  all  over  the  country  as  soon  as  the  passing  of  the  pic- 
turesque  but  costly  horse  is  seen  to  be  inevitable.  In  this 
minor  consideration,  but  even 
here  the  facility  with  which  electric  tractors  can  be  ap- 
plied to  ladder  trucks,  hose  wagons  and  other  existing  ap- 
paratus in  good  condition  is  very  striking.  The  electric 
vehicle  has  little  to  tear  on  the  score  of  adap- 

tation, and  the  saving  of  much  good  material  from  the 
second-hand  market  or  the  scrap  hi  rig  point  in 

its  favor.  Then,  too,  the  far  greater  simplicity  of  the  elec- 
trically driven  machine  is  of  much  importance  in  a  service 
where  reliability  must  be  had.  There  is  not  much  hazard 
in  predicting  thai  '    -  repairs  and  the  percentage  of 

stoppages  due  to  hard  service  over  rough  pavements  will 
favor  the  electric  vehicle  if  comparative  figures  are  secured 
on  a  scientific  basis.  On  the  score  of  acceleration  the  elec- 
tric motor  can  distance  any  reciprocating  engine, 
means  that  a  lower  maximum  speed  can  be  safely  had  with- 
out loss  of  time  on  runs  of  moderate  length,  and  every  mile 
per  hour  saved  on  the  maximum  speed  of  motor  trucks  on 
cit)    streets  means  incn  to  the  public  and  de- 

creased repair  bills  and  depreciation.  As  an  additional 
advantage  it  may  be  cited  that  the  electrically  operated 
apparatus  can  equal   or   surp  nc  competitor  in 

mobility  in  crowded  alleys  and  narrow  stn  lera- 

tion  of  no  small  importance. 

The  load  which  electrically  driven  fire-fighting  apparatus 
to  central  stations  is  rather  small  in  with 

that   of   vehicles    in    dail  e,   but    it   is 

business  worth  having  none  the  less,  an  1  in  ir.  u 
can  be  handled  at  hour-  wh<  1  "he  station 

equipment   is 

Central-station  e  competi- 

ng- department  work. 
is  w  el!  to  be  n  ady   for  the 

■    trial  in  this  important    : 

•nent 
I  by  electric  it 
outer  suburb 

runs  into  thi  win 

the  da) 

and  batter)  elec- 

tric vehicle  The 

complete  n  -nents  cannot   be 

delayed  much  longer,  and  th< 
the  w 
For  th 

little  upon   tl  'ocal 

central 


1266 


ELECTRICAL    WORLD 


Vol.  6i.  No.  ->3 


Field  of  the  Operating  Engineer 
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The  American  Ship  Building  Co. 

MOTOR  NO  76. 


Opera, 

Make .  Wee  1 1  ngbouae 


SERIES  FIELD 
Cat   N..32710 


Convenient    System    of    Motor    Maintenance    and 
Repair  Record  Cards 

In  its  plant  at  Lorain,  Ohio,  the  American  Ship  Building 
Company  makes  use  of  a  convenient  and  effective  system 
of  record  cards  in  keeping  track  of  the  maintenance  and 
repairs  of  the  large  number  of  motors  it  has  in  service.  All 
these  machines  are  of  the  230-volt  direct-current  type.  For 
each  motor  three  data  cards  are  employed  for  record  pur- 
poses— a  motor  card,  an  armature  card 
and  a  controlling-apparatus  card. 

As  shown  by  the  form  itself  repro- 
duced herewith  (Fig.  1),  the  "motor 
card"  contains  data  concerning  the 
frame,  fields,  journals  and  brushes.  At 
a  glance  all  the  essential  facts  relating  to 
this  7.5-hp  motor  driving  a  punch  are 
thus  available,  including  even  such  min- 
ute details  as  the  size  and  number  of 
turns  in  the  series  and  shunt  field  wind- 
ings. Blanks  for  the  entry  of  catalog 
numbers,  for  example,  prove  especially 
useful  when  parts  are  needed  in  a  hurry. 
Special  attention  is  called,  however,  to 
the  last  item  next  to  "remarks,"  where 
by  cross-references  there  are  given  the 
numbers  of  all  other  duplicate  motors 
about  the  shops,  so  that  in  emergency 
similar  machines  can  be  located  quickly 
to  be  substituted  if  necessary. 

The  "armature  card"  (yellow)  covers 
all  winding,  shaft  and  commutator  data, 
and,  in  addition  to  a  description  of  the 
motor  to  which  this  particular  armature 
belongs,   includes   a   list   of   the   various 
other    motors    around    the    plant    with 
which   it  can  be  used.     On  the  back  of 
the  armature  card,  which  is  reproduced 
in  Fig.  4,  the  blank  space  can  be  utilized 
for  indorsements  detailing  the  previous  history  of  the  arma- 
ture.   This  particular  card  carried  the  following  notations: 
Motor  No.  32 — 3-19-10.    Repair  slip  No.  678 — 7-30-12.   Mo- 
tor No.  76 — 10-12-12. 


1912,  was  put  in  motor  No.  76.  The  "apparatus  card"  (re- 
produced in  Fig.  s),  which  is  printed  on  red  cardboard, 
records  miscellaneous  information  concerning  the  controller 
or  starting  box  used  with  the  motor,  details  of  the  resistor 
grids,  circuit-breakers,  brake,  pulley,  pinion,  etc. 

When  any  motor  or  part  is  sent  to  the  shop  for  repairs 
a  serially  numbered  repair  card  like  that  shown  in  Fig.  2 
is  made  out,  and  on  this  is  kept  a  record  of  the  repairs  made. 
Following  the  description  of  the  motor  or  part,  there  is 


Hcrr..    Punch Location.  Bol  ler.  Shop 

.  "8*. .  -  \Srrtn-btrctiKrd 

\Compd.  Semj-Jimftiiieit 
Rand  H  P1-U2.  Rated  Spird.  .97Sl  . . .  Actual  Spcedl07S  .... 
Frame  No...  3. Field  9„W6S«52*  .... 


Width .  1,  1/2. . .  Thickness . .  .3/8- . .  Length  2.-J/4. 


SHUNT  FIELDS 
Cat  N0.327QO 


#7/144.  »q. 
.  . .  11, 1/2 . . 


Weight  of  i 


.#21/ -.0285... 
2400  total. 


.  Com  EndM602. .  Pulley  Eud.30602. 


5.  of  duplicate  motors  IS- .  19-  .25.-.  .32.-.  35-.  i4-.S8* 
39-   40- 44-  Mr.. 72t.  75^.76 
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Repair  Slip  No 67& 

Dale,    ...7/50. 

..../.,- <  \p ,....< Anaatura. id 566544. 

.Haet...Sr3...7-l/2..H..P- _ 

.tm/ro™ .—Motor  _*i2KDha..#a 

..*2.. Punch.. Shop. % Keigand 

ro6<i6/f  ciu*e  of  breakdown.  .iZOWOitAXOC     shorted 

.4.  c.o.t.lB. -burned _ 

etatts  uf  'raairi  made. ..Sut .  JJL  .4-neW--C.O-US  .  .-OTd. 

.2.Q.. Com  ....8aga*U)Ltei...atratglUened.. abaft 

..Re-banded. and. Can. ...turned. 


-025   Puller  board 


d.  ...8/14 tn-reaedty Hl«»an 

-10/ 12/12  In  motor.  t>& 


FIGS.    I    AND   2 MOTOR   CARD   AND   REPAIR   SLIP 


given  a  statement  of  the  trouble  and  its  probable  cause, 
and  the  repairs  necessary.  In  the  columns  below  space  is 
provided  for  entering  up  the  labor  required,  noting  the  dates, 
number  of  workman's  check  and  hours  engaged.     Parallel- 


MOTOR  REPAIRS  FOR  THE  MONTH  ENDING  191.. 

Make 

Type 

HP 

No  in 
Service 

No.  repaired 

Cost  of  repairs 

Average  cost 

Armature 

Fields 

Miss 

Armature 

Fields 

Miss 

Per  Motor 

Per  H.P. 

FIG.    3 MONTHLY  RECORD   SHEET   FOR    MOTOR  REPAIRS 


From  this  record  the  superintendent  understands  that  the 
armature  was  put  in  motor  No.  32  on  March  10,  1910,  and 
1  an  until  July  30.  It  was  then  taken  to  the  shop  for  re- 
pairs, as  detailed  on  repair  slip  No.  678,  and  on  Oct.   12, 


ing  this  is  an  itemized  enumeration  of  the  material  used, 
with  an  estimate  of  its  cost.  Adding  to  material  expense 
the  cost  of  the  labor,  the  total  outlay  for  the  job  is  obtained. 
The  repair  card  record  closes  with  a  memo  by  the  inspector 


June  7,  1913 
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and  a  final  statement  concerning  the  disposition  made  of  the 
finished  job. 

Each  month  the  repair-slip  records  are  condensed  on  a 
sheet  having  headings  as  shown  in  Fig.  3,  from  which  com- 


of  known  dimensions.  As  the  mercury  rises,  these  circuits 
are  completed  and  a  current  furnished  from  a  12-voh  stor- 
are  battery  (capacity  30  amp )  flow-,  through  and  actuates 
a  small  integrating  ammeter  of  special  construction.     This 
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FIG       (AND  5— ARMATURE  CARD  AND  CONTROLLING  APPA8  VTI 


STEAM -FLOW    MEIER 


parisons  can  be  made  of  the  relative  repair  costs  of  different 
types  and  makes  of  motors.  Mr.  A.  B.  Walton  is  electrical 
superintendent    for  the  American  Ship   Buildm     1 


A  New  Integrating  Steam-Flow  Meter 

A  type  of  steam-flow  meter  which  has  been  used  very 
extensively  in  Germany — although  only  three  or  four  have 
been  brought  to  this  country — is  the  llallwachs  steam 
meter,  illustrated  herewith,  employing  the  principle  of  the 
I'itot  or  differential-pressure  tube.  In  the  1  lallwaclis  meter 
a  mercury  column  is  used  as  the  measuring  device,  short- 
circuiting  successive  sections  of  known  resistance,  so  that 
a  quantity  indication  of  the  sieam  flowing  can  be  read 
from  the  integrating  ampere-hour  meter  which  forms  a 
part  of  the  apparatus.  One  of  these  meters  lias  been  under 
observation  and  test  during  the  past  year  bj  the  Illinois 
Maintenance  Company,  Chicago,  and  has  been  found  to 
compare  in  accuracy  with  other  instruments  of  similar  type 

As  the  drawing  shows,  a  disk  or  ring,  with  a  bore  some 
what  smaller  than  the  diameter  of  the  pipe  through  which 
the  Steam  tO  be  metered   is  passing,  is  inserted  between   two 

pipe  flanges  in  a  clear  run  of  vertical  or  horizontal  piping. 
The  diameter  of  the  opening  in  this  disk  is  carefully  com- 
puted   from    data    based    on    the    maximum    flow    of 
pressure    01    Steam,    and    whether    steam    is    tO    be    used    for 

engines,   giving   a   fluctuation   in   the  flow,   01 
heating,  where  the  flow  1    mor<  1  onstant      1  h<  openii 

this  disk   are   piped   tO   the   differential    manometer,   which   is 

filled  with  mercury  up  to  a  certain  point.  The  height  of 
the  mercury  levels  in  tb;s  manometer  at  anj  instant  will  be 
in  proportion  to  the  square  of  the  velocity  of  the  steam 
when  passing  through  the  openings  in  the  disk. 

In  one  leg  of  the  differential  manometer  platinum  wires 
are  fused  into  the  glass  at  certain  intervals,  and  when  the 
velocity  of  the  steam  increases,  the  mercury  is  forced  up 
ward,  making  successive  contacts  with  these  platinum  points. 
The   platinum   points   are   connected   by   small    resist,  r   coils 


integrating  ammeter  is  so  designed  that  its  reading,  when 
multiplied  by  a  constant  depending  on  the  pressure  of  the 
steam,  will  give  the  number  of  pounds  of  steam  that  have 
i  through  the  meter.  These  constants  are  determined 
by  calculatio  n  the  formula  for  the  tl 

through  an  orifice. 

When    proper    care    is    taken    of    this    meter    t 

to  be  no  reason  why  it  should  not  meet  the  requirements, 
said  Mr.  S.  M.  Bushnell,  of  the  Chicago  company,  in  re- 
porting on  the  subject  before  the  National  District  Heat- 
ing  Association.  The  meter  is  fairly  easy  to  install  and 
requires  very  little  attention  except  for  recharging  the 
storage  battery.  The  principal  objection  to  the  meter  is, 
however,  that  particular  pains  must  be  taken  when  turning 
steam  through  it.  If  steam  is  turned  on  suddenly,  the  mer- 
cury column  will  be  lifted  out  of  the  manometer,  necessi- 
tating refilling.  This  can  be  overcome  by  providing  a  by- 
pass across  the  two  terminals  of  the  manometer  so  that  if 
it  is  necessary  to  turn  steam  suddenly  on  the  pipe  line,  the 
pressure  will  equalize  through  this  by-pass  until  the  steam 
has  attained  its  normal  velocity,  after  which  the  by-pass 
valve  may  be  closed.  It  should  be  noted,  however,  that  this 
-  careful  attention  on  the  part  of  the  engineer  and 
makes  it  desirable  for  the  engineer  for  the  company  selling 
:m  to  turn  it  on  and  off  for  the  customer. 


Proper  Location  for  SyiKhronooa  Motors 

Where  itaould  a  synchronous  motor  be  installed  for  power-factor  corret- 
tion.  in  the  power  home  or  in  some  Urge  industrial  plant '  T.   P 

To  obtain  the  maximum  benefit,  the  synchronous  motor 
should  be  installed  outside  of  the  station,  preferably  at  the 
end  of  the  line.     If  installed  in  the  e,  it  benefits 

only  the  generating  apparatus,  which  at  times  is  sufficient 
justification  to  warrant  its  installation  When  installed  at 
the  end  ><i  the  line,  it  will  rentier  possible  the  use  of  less 
copper,  smaller  switches  and  smaller  Iran!  carry 

the  same  load  carried  heretofore  at  lower  power- factor. 
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Generators,  Motors  and  Transformers 

Noiseless  Operation  of  Electric  Machines. — G.  Ponte- 
corvo. — The  author  points  out  the  importance  of  noiseless 
operation  of  electric  motors  in  private  houses,  office  build- 
ings, etc.,  and  the  difficulties  which  are  encountered  in  this 
respect,  especially  in  the  United  States.  The  Westinghouse 
Electric  Manufacturing  Company,  Pittsburgh,  has  a  special 
noiseless  testing  room  in  order  to  study  machines  with  re- 
spect to  production  of  noise.  The  author  distinguishes 
three  different  noises.  The  first  is  the  "magnetic  noise" 
due  to  the  oscillations  of  the  magnetic  circuit.  These  oscil- 
lations are  produced  by  a  field  of  very  high  frequency  and 
act  in  a  radial  direction,  that  is,  perpendicular  to  the  axle 
of  the  machine.  These  noises  are  very  troublesome  and 
generally  very  shrill.  It  is  difficult  to  prevent  them  and 
to  know  in  advance  of  building  a  machine  where  such 
noises  will  occur.  In  one  case  an  induction  motor  produced 
a  noise  of  such  a  high  pitch  that  it  could  be  heard  above 
the  noises  of  a  very  noisy  factory.  This  motor  was  a  75- 
hp,  three-phase,  60-cycle  machine,  with  eight  poles,  running 
at  900  r.p.m.  It  had  108  open  slots  on  the  primary  and  96 
on  the  secondary  and  an  armature  diameter  of  420  mm. 
The  magnetic  noise  is  practically  the  same  at  full  load  and 
at  no  load.  This  distinguishes  it  from  the  second  type  of 
noise,  which  is  called  "load  noise"  and  is  due  to  a  lack 
of  electrical  or  mechanical  symmetry.  It  is  generally  of 
a  lower  pitch  than  the  magnetic  noise.  It  increases  with  the 
load  and  is  often  zero  at  no  load.  The  third  kind  of  noise 
is  the  "ventilation  noise."  There  are  two  types  of  this.  In 
one  the  noise  is  produced  by  the  large  quantities  of  air 
which  are  set  into  motion  by  the  rotating  parts  of  the  ma- 
chine and  which  are  pressed  out  of  the  frame  with  great 
speed.  This  noise  is  of  low  pitch  and  in  general  endurable. 
It  is  more  often  found  now  since  there  is  a  tendency  to  im- 
prove the  ventilation  of  electric  machines.  Another  type  of 
the  ventilation  noise  is  that  found  with  induction  motors, 
especially  those  with  squirrel-cage  armature,  when  they 
are  operated  with  a  high  peripheral  speed.  The  noise  is 
here  produced  by  the  air  blown  from  the  rods  at  both  sides 
of  the  armature  through  the  field  coils  or  from  the  arma- 
ture into  the  ventilation  channels  of  the  field  structure..  It 
is  a  whistling  noise  of  high  pitch  and  very  disagreeable. 
While  it  is  similar  to  the  magnetic  noise,  it  can  be  dis- 
tinguished from  it  by  suddenly  disconnecting  the  circuit 
while  the  motor  is  running.  These  "ventilation  noises"  can 
be  obviated  with  comparative  ease  by  simple  mechanical 
means.  To  avoid  the  "load  noise"  perfect  mechanical  and 
electrical  symmetry  must  be  obtained.  Several  illustrative 
examples  are  given  of  what  perfect  symmetry  means.  The 
magnetic  noise  is  most  difficult  to  obviate.  It  depends  on 
the°frequency,  and  with  the  same  induction,  the  same  num- 
ber of  poles,  etc.,  a  60-cycle  machine  will  make  more  mag- 
netic noise  than  a  25-cycle  machine.  The  field  intensity 
should  be  held  rather  low  in  machines  which  are  to  be 
noiseless.  An  induction  of  12,500  in  the  teeth  is  to  be  con- 
sidered as  high.  Alternating-current  motors,  as  well  as 
direct-current  motors,  should  have  a  very  large  number  of 
slots ;  less  than  three  slots  per  pole  and  phase  should  not  be 
either  in  the  armature  or  in  the  field  structure.  A 
table  is  given  for  the  design  of  a  certain  motor  with  differ- 
ent numbers  of  primary  and  secondary  slots,  indicating  what 
kinds  of  noises  are  to  be  expected  with  the  different  de- 


signs. Magnetic  wedges  closing  open  slots  are  often  a  good 
remedy.  For  direct-current  machines  a  special  form  of  the 
pole  shoes  is  recommended. — Elek.  Zeit.,  May  15,  1913. 

Formation  of  Deposits  in  Oil-Cooled  Transformers. — A. 
C.  Michie. — A  paper,  in  abstract,  read  before  the  New 
Castle  Section  of  the  (British)  Institution  of  Electrical  En- 
gineers. The  "sludging"  of  transformer  oil  is  dealt  with 
and  various  tests  and  theories  are  described.  The  con- 
clusion arrived  at  is  that  it  is  an  oxidation  process.  Apart 
from  the  question  of  the  quality  of  the  oil,  the  design  of 
the  transformer  has  to  be  considered,  and  in  this  connec- 
tion, if  the  formation  of  deposits  is  to  be  avoided  or  mini- 
mized, the  following  conditions  should  be  avoided:  over- 
heating, undue  access  of  air  to  the  oil,  conditions  likely  to 
give  rise  to  the  formation  of  ozone,  contact  of  the  oil  with 
clean  surfaces  of  copper,  iron  and  lead.: — London  Elec- 
trician, May  16,  1913. 

Lamps  and  Lighting 

Tungsten  Lamp  with  Downward  Uniform  Light  Distri- 
bution.— An  illustrated  description  of  the  new  "Wotan  focus 
lamp"    in    which   the   consumption    per   mean   lower   hemi- 


FIG.    I ARRANGEMENT    OF   FILAMENT 

spherical  candle-power  is  1  watt  per  hefner  candle.  Refer- 
ence is  first  made  to  the  arrangement  of  the  filament  in  a 
plane  in  zigzag  form  shown  in  Fig.  1.  This  method  has 
been  used  in  tantalum  lamps,  but  with  this  arrangement  the 
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FIG.    2 LIGHT    DISTRIBUTION     CURVE 

distribution  of  light  is  far  from  uniform.  The  distribution 
of  light  in  the  plane  AB  of  Fig.  1  is  shown  in  curve  1  of 
Fig.  2,  and  the  distribution  of  light  in  the  plane  CD  of 
Fig.  1  is  shown  in  curve  2  of  Fig.  2.  This  shows  that  with 
the  filament  arrangement  in  a  plane  the  distribution  of 
light  varies  greatly  in  different  directions.  In  the  new  lamp, 
-in  which  it  is  made  more  uniform,  as  shown  in  curve  3  of 
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Fig.  2,  the  filament  is  arranged  in  conical  form  and  the 
part  of  the  globe  near  the  socket  is  used  as  a  white  reflector. 
— Elek.  Zeit.,  May  15,  1913. 

Squirted  Tungsten  Filament. — A  note  on  a  recent  British 
patent  (No.  11,455,  I012)  oi  J-  A.  Scoular  and  Dick,  Kerr 
&  Company.  Viscous  sodium  silicate  solution  is  used  as  a 
binding  agent.  The  intimate  mixture  is  calendered,  Squirted 
and  dried.  The  raw  filaments  so  formed  are  baked  in  an 
inert  atmosphere  and  sintered  in  one  operation  in  an  elec- 
tric resistance  furnace. — London  Elet.  Eng'ing,  May  15, 
19 '3- 

Dravuing  Tungsten  Filaments. — A  note  on  a  recent 
British  patent  (No.  11,439,  J912)  0I  the  Deutsche  Gas- 
gliihlicht  company.  During  the  process  01'  hot-drawing 
tungsten  filaments  the  heated  wire  is  pas  ''I  thn  ugh  de- 
hydrated acids  or  their  salts,  which  are  viscous  at  the  tem- 
perature  of  the  win-  as  il  ent<  Hie  use  of  boric 

and  phosphoric  acids  is  claimed. —  London  Elec.  Ending, 
May  15,  19 13. 

Street  I  ightitt  His  long  reply  to  the 

extended  discussion  of  his  I  !ard  clauses 

for  inclusion  in  a  specification  of  street  lighting.  He  sums 
up  the  principal  points  again  as  follows:  Illumination 
should  be  the  criterion  where  it  is  not  lower  than  0.01  ft.- 
candle,    while    where    it    is    lower    tl  lower   basis 

should  be  adopted.  The  illumination  method  will  cover 
only  about  20  per  cent  of  the  street  lighting  of  Kngland,  and 
the  balance  of  80  per  cent  should  he  measured  by  candle- 
power. — London  Electrician.   Mav    id,    I'd  v 

Train  Lighting. — G.  Mattausch. — An  illustrated  descrip- 
tion of  a  new  system  of  electric  train  lighting.  It  is  a 
combined  dynamo  and  battery  system,  but  the  dynamo  is 
not  driven  by  an  axle  of  the  train  but  by  a  special  wind 
turbine.  There  are,  in  fact,  two  generators,  both  coupled 
to  tin-  same  turbine.  The  first  generator  provides  current 
to  the  lamps  while  the  train  is  running  above  a  certain 
speed,  while  the  other  generator,  which  is  in  series  with 
the  first,  charges  during  the  same  time  the  electric  batteries 
which  are  discharged  and  supply  current  to  the  lamps  when 
the  train  stops. — Zeit.  f.  Beleucht.,  May  10,  1913. 

Quarts  Lamp. — An  illustrated  description  of  a  new  lamp 
which  is  a  combination  of  the  sun  quartz  lamp  and  the 
Cromeycr  medical  lamp.  The  former  is  used  for  sun  baths 
in  larger  rooms,  the  latter  for  treating  restricted  portions 
of  the  body.  The  new  quartz  lamp  is  from  700  cp  to  800 
cp  and  is  inclosed  in  a  box,  In  one  of  its  sides  a  smaller 
or  larger  slit  may  lie  produced  so  as  to  permit  more  or 
fewer  rays  to  get  out  of  th<   box. — Elek.  Zeit..  May  8,  1913. 

Generation,  Transmission;  and  Distribution 

Starting  and  Speed  Control  oj  Induction  Meters.     I 
Aldous.     An  abstract  of  a  paper  read  at  Manchester.  Two 
types  of  motoi   an  (1)  the  squirrel  cage  induc- 

tion motor  with  permanently  short-circuited  rotor;  (2)  the 
slip-ring  induction  motor  with  phase-wound  rotor  an 
ternal    resistors.      Lor   const  1  irk    the    squirrel- 

cage  motor  is  generally    to  he  preferred   to   'he  slip 
motor  and  cm  he  used  wher<   its  starting  current  is  not  ob- 
jectionable,    for  motors  oi   very   large  size  the  si- 
type   is  generally   preferred.      For  variable   speed   work  the 
slip- ri  11  ^  motor  is  generally  used      rhe  squirrel  cage  motor 
can  be  used  for  intermittent  service,  but  only  in  small 
or  when  the  use  of  slip  rings   is  not    desirable.     When  the 
Speed    IS    reduced    coin  muoush     on    heavy    torque,    the    slip- 
ring  motor  is  not   suitable,  owing  to  the  constant   rheOStatic 
lo-ses,     and    a     multi-speed    motor    giving    Several     efficient 

speeds  is  preferred.  The  multi-speed  motor  is  also  used 
where  good  speed  regulation  1^  required  at  several  speeds. 
Where  the  torque  at  reduced  speeds  is  diminished  the  slip 
ring  motor  with  rheostatic  control  is  often  the  best  system. 
For  fan-driving,  where  the  speed  is  occasionally  reduced, 
the  average  power  consumption  with  the  slip-ring  motor 
mav  he  as  low   as  or   even   lower  than  with   other  systems, 


as  well  as  the  first  cost  being  lower.  When  starting  a 
motor  with  an  auto-starter,  if  the  maximum  current  and 
the  maximum  torque  at  starting  are  measured  at  different 
voltages,  the  current  drawn  from  the  line  is  directly  pro- 
portional to  the  torque  developed.  If  the  motor  starts 
against  a  load  consisting  entirely  of  inertia,  the  total  energy- 
absorbed  and  tiie  heating  of  the  motor  are  independent  of 
the  starting  voltage.  If  the  load  consists  partly  of  a  fric- 
tion load,  the  energy  absorbed  and  the  heating  are  reduced 
if  the  voltage  be  increased.  From  this  it  is  seen  that  a 
high  starting  voltage  is  generally  advantageous.  When 
the  starting  conditions  are  fixed  and  the  friction  of  the 
load  is  fixed  but  the  inertia  is  varied,  then  the  tin 
starting,  the  total  energy  absorbed  and  the  heating  of  the 
r  are  proportional  to  the  inertia  of  the  load.  The  de- 
termination of  the  short-circuit  current  and  the  correct 
proportioning  of  the  "slip"  are  of  importance 

11  of  a  squirrel-cage  motor.  The  starting  torque 
pendent  on  the  short-circuit  current  and  upon  the  slip 
at  normal  load.  The  slip  at  normal  load  is  not,  therefore, 
a  definite  percentage,  but  depends  on  the  required  starting 
conditions.  In  the  same  way  a  motor  with  an  inherently 
large  short-circuit  current  can  be  built  with  a  small  slip. 
An  account  of  the  extended  discussion  which  follow 
also  given — London  Electrician,  May  16,  1913. 

Reserve  oj  Water-Power  Plant.  —In  order 

to  provide  a  reserve  for  the  1450-hp  water-power  plant  at 
tetten  at  times  of  low  water  or  high  water,  a  Diesel 
engine  of  400  hp  has  been  installed  and  another  one  of  600 
hp  is  to  be  erected  later.  The  Diesel  engine  was  chosen 
as  it  can  1»  put  into  operation  quickly. — Elek.  und  Masch. 
(Vienna),  May  1 1,  1913. 

Small    11  Stations. — C.    Reindl. — A    long    il- 

lustrated paper  on  small  hydroelectric  stations  with  special 
reference  to  automatic  regulation  systems.  Automatic  regu- 
lation is  absolutely  necessary  with  small  stations  to  keep 
the  cost  of  attendance  down. — Zeitschr.  f.  d.  gcs.  Turbinen- 
wesen,  Vol.  8,  1912,  page  145;  briefly  abstracted  in  Elek. 
Zeit.,  May  15,  1913. 

Electric  Cranes. — R.  Loder. — A  profusely  illustrated 
article  on  the  different  controller  arrangements  for  direct- 
current  and  alternating-current  cranes  of  the  Siemens- 
Schuckert  company. — Elek.  Zeit.,  May  15. 

Traction 

Electrification  of  Paris  Suburban  Railtcays. — J.  Reyval. 
— A  review  of  the  recent  long  paper  by  NT.  Mazen  on  the 
electrification  of  the  suburban  lines  west  of  Paris  operated 
by  the  French  state  railways.  The  author  discusses,  es- 
pecially, tin  reasons  why  direct  current  Its  has 
been  adopted.  There  will  be  400  :s  fed 
with  650-volt  direct-current  energy  from  a  third-rail.  This 
energy  is  delivered  from  substations  which  are  fed  with 
three-phase  energy  at  15.000  volts  and  j;  cycles. — La 
Lumiire  Elec,  Mav   ;.  1913, 

Installations,  Systems  and  AppHsj 

Regulator. — Robert    Kim  er. — The  author  gives 
an   illustra'  r    for 

generators  When  the  load  changes  an  auxiliary  hydraulic 
motor  starts  quickly  the  regulatioi  rcuiting  the 

regulating  resistor.  But  simultaneously  the  lever  of  the 
regulating!  I  point  correspond- 

ing   exactly     i"    •  that    when    the    C 

voltagi  -.here- 

by brought  back  to  its  normal  position  the  correct  -  . 
ing    r<  available.      This    means    that    the    whole 

regulating  operation  is  completed. — .:  'lay  8.  1913. 

in   China.—  '  it   in 

the  district  of  the  insulate  of  Charbin  there  are 

the  following  plants  has  a 

steam-driven  three  phase  plant  for  supp!  to  100 

arc  lamps  .,  indeseent  lamps  anil  motors  having 


ELECTRICAL     WORLD 


Vol.  6i,  Xo.  23 


a  total  of  1200  hp.  A  gas-driven  200-volt  direct-current 
plant  at  Kulajef  supplies  energy  to  2000  incandescent  lamps 
and  motors  of  20  hp.  The  three-wire,  2  X  220-volt  direct- 
current  plant  at  Mitschlof  supplies  energy  to  fifty  arc 
lamps,  8000  incandescent  lamps  and  motors  of  60  hp.  The 
220-volt  direct-current  plant  of  Tschurin  &  Company  sup- 
plies energy  to  3000  incandescent  lamps  and  motors  of  25 
hp.  A  650-hp,  sooo-volt,  three-phase  plant  in  Tsinanfu 
started  operation  in  1912.  In  the  same  city  there  are  two 
more  generating  stations  and  two  substations. — Elek.  Zeit., 
May  15,  1913. 

Electric  Installation  of  Aluminum  Plant. — A  description 
of  the  electric  generating  plant  of  the  Vigeland  aluminum 
works,  which  contains  four  direct-current  generators,  each 
of  250  volts,  8000  amp,  running  at  220  r.p.m.  Three  of 
these  generators  produce  2000  tons  of  aluminum  per  year. — 
Schweiz.  Bam.,  No.  4,  1913;  briefly  abstracted  in  Elek.  und 
Masch.  (Vienna),  May  18,  1913. 

Safety  of  Electric  Installations. — G.  Dettmar. — A  con- 
tinuation of  his  long  article  giving  in  tables  and  diagrams  a 
great  many  statistical  data  on  electrical  accidents,  fires,  etc., 
in  German  practice  during  the  last  twelve  years. — Elek. 
Zeit.,  May  15,  1913. 

Fires  in  Central  Stations. — Andre  Gerard. — An  article 
on  the  causes  of  fires  in  electric  central  stations,  with  some 
recommendations  concerning  means  of  preventing  them  in 
the  erection  of  a  new  station. — La  Lumiere  Elec,  May  3, 
I9I3- 

Wires,  Wiring  and  Conduits 

Determination  of  Voltage  Drop. — Karl  Meller. — With 
large  transmission  systems  the  voltage  of  the  generating 
plant  is  usually  kept  constant  so  that  the  voltage  at  the 
consumers'  terminals  will  vary  according  to  the  load.  The 
author  describes  a  simple  graphical  method  for  determining 
the  voltage  drop  in  overhead  lines  with  high  voltages  due  to 
load  fluctuations  so  that  it  is  possible  to  find  quickly  whether 
the  voltage  variations  at  the  consumers'  ends  will  remain 
within  the  permissible  limits. — Elek.  und  Masch.  (Vienna), 
May  11,  1913. 

Crossings. — Paul  Kvetensky. — An  itlustrated  article  on 
methods  by  which  a  high-tension  wire  may  be  carried  safely 
over  a  telephone  or  telegraph  wire  without  danger  of  break- 
ing the  wire. — Elek.  und  Masch.  (Vienna),  May  11,  1913. 

Duralumin. — L.  M.  Cohn. — A  review  of  the  change  of 
physical  conditions  of  aluminum  and  its  alloys  by  heat  treat- 
ment or  mechanical  treatment,  with  special  reference  to 
duralumin. — Elek.  und  Masch.   (Vienna),  May  18,  1913. 

Electrophysics  and  Magnetism 

Traveling  of  Electric  Waves. — R.  Ruedenberg. — A  math- 
ematical article  on  the  traveling  of  electric  waves  over  lines 
with  variable  characteristic,  the  characteristic  being  defined 
as  the  square  root  of  the  ratio  of  inductance  to  capacity. 
Whenever  there  is  a  sudden  change  in  the  characteristic, 
the  energy  of  the  traveling  wave  is  diminished  since  part 
of  it  is  reflected.  If  the  loss  by  reflection  is  to  be  made  as 
small  as  possible  the  two  lines  with  different  characteristics 
are  not  put  together  directly,  but  a  piece  of  medium  char- 
acteristic is  coupled  between  them.  In  this  way  the  loss  by 
reflection  is  reduced.  In  lines  in  which  the  characteristic 
varies  continuously  (not  suddenly)  the  waves  travel  with- 
out great  losses  if  the  change  is  gradual  compared  witli  the 
length  of  the  waves.  The  author  develops  the  differential 
equation  for  lines  which  will  be  wholly  devoid  of  reflection 
and  makes  an  application  to  Pupin  lines. — Elek.  und  Masch. 
(Vienna),  May  18,  1913. 

Spectroscopic  Resolution  of  an  Arbitrary  Function. — C. 
V.  Burton. — An  abstract  of  a  (British)  Physical  Society 
paper.  An  ordinary  grating  has  periodic  rulings,  and  a 
spectrum  obtained  by  means  of  it  is  characteristic  of  the 
radiation  entering  the  spectroscope  slit.  But  if  the  radiation 
is   homogeneous    while    the   distribution    of   the    rulings    is 


arbitrary,  we  obtain  a  spectrum  characteristic  of  the  grat- 
ing. It  is  thus  found  to  be  theoretically  possible  to  resolve 
spectroscopically  a  given  arbitrary  function  f{x)  into  its 
harmonic  constituents.  The  "permeability''  of  a  photo- 
graphic negative  at  any  point  being  defined  as  the  square 
root  of  the  reciprocal  of  the  "density,"  the  first  step  is  to 
make  an  "equivalent  grating."  This  is  a  plate  whose  per- 
meability (variable  in  one  dimension  only)  has  at  any 
point  x  the  value  A-\-B  f(x),  where  A  and  B  are  con- 
stants. When  this  (transmission)  grating  takes  its  place 
in  a  spectroscope  whose  slit  is  fed  with  homogeneous  light, 
the  spectrum  of  the  function  f(x)  can  be  seen  or  photo- 
graphed. Suitably  interpreted,  it  gives  the  periodogram  of 
f(x).  A  description  is  given  of  a  device  which  it  is  hoped 
may  prove  useful  for  determining  the  phases  of  the  various 
harmonic  constituents.  The  theory  of  the  proposed  method 
of  resolving  functions  is  discussed  and  is  as  complete  as 
that  of  ordinary  spectroscopy,  while  in  one  respect  it  is 
more  simple ;  for,  since  the  light  entering  the  spectroscope 
slit  is  entirely  of  one  wave-length,  the  comparison  of  in- 
tensities of  spectral  lines  (whether-  visually  or  photo- 
graphically) is  facilitated.  Some  preliminary  practical 
tests  are  now  being  made. — London  Electrician,  May   16, 

I9I3- 

Hysteresis  Loop  and  Index. — W.  M.  Thornton.- — An 
illustrated  article  giving  a  brief  analysis  of  the  forms  of 
electric  and  magnetic  hysteresis  loops.  It  is  found  that  a 
magnetic  loop  formed  of  curves,  taken  to  be  the  same  on 
both  the  rising  and  falling  sides,  agrees  as  closely  with 
experimental  results  in  alternating  fields  as  the  loops  ob- 
tained by  the  point-to-point  method,  and  that  the  means 
of  the  indices  corresponding  to  these  agrees  with  the  Stein- 
metz  coefficient  1.6,  defined  by  lV=~r\B11'  very  closely.  /! 
being  the  energy  dissipated  per  cycle  and  B  the  maximum 
flux  density.  The  physical  meaning  of  an  index  1.5  is  that 
the  residual  flux  is  proportional  to  the  maximum  number 
of  molecular  magnets  per  centimeter  length  ranged  in  line 
with  the  field  per  cycle,  and  the  slightly  higher  index  ob- 
served is  explained  by  a  linear  polarization  in  weak  fields, 
giving  rise  to  a  coercive  force  proportional  to  the  maximum 
flux-density — that  is,  to  the  closeness  of  the  packing  of 
molecules  which  are  ranged  into  line  with  the  field  in  a 
plane  at  right  angles  to  it. — London  Electrician,  May  16, 
i9J3- 

Units,  Measurements    and  Instruments 

Electromagnetic  Instruments.- — A.  Schortau. — An  illus- 
trated article  giving  an  outline  of  the  principles  of  design 
of  electromagnetic  instruments.  The  author  deplores  the 
fact  that  there  are  too  many  types  and  sizes  on  the  market 
in  Germany,  greatly  increasing  the  cost  of  manufacture. 
With  respect  to  size  he  recommends  the  practice  of  the 
Weston  company,  which  has  put  on  the  market  only  two 
sizes,  242  mm  and  170  mm  in  diameter.  All  the  other  manu- 
facturers have  built  instruments  varying  between  90  mm 
and  300  mm  in  diameter,  in  about  five  different  sizes.  This 
is  economically  disadvantageous.  The  author  outlines  con- 
cisely the  fundamental  technical  requirements  which  elec- 
tromagnetic instruments  must  fulfil  in  order  to  be  con- 
sidered as  "good"  and  which  at  the  same  time  permit  manu- 
facture on  a  large  scale  and  in  an  economical  way. — Elec. 
Zeit.,  April  24,  1913. 

Insulating  Batteries. — A.  Wertheimer. — In  measure- 
ments of  the  insulation  resistances  of  cables  it  is  very  im- 
portant that  the  high-voltage  battery  which  serves  as  the 
source  of  current  be  very  carefully  insulated  from  earth. 
The  author  gives  tables  of  the  insulation  of  a  battery  con- 
sisting of  twelve  groups  each  of  40  volts  in  which  special 
arrangements  were  made  to  improve  the  insulation.  The 
different  connections  of  the  battery  during  charging,  dis- 
charging and  while  making  insulation  measurements  are 
explained  and  illustrated  in  diagrams. — Elek.  Zeit.,  May 
15.  I9I3- 
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Testing. — In  a  continuation  of  the  long  serial  on  shop- 
testing  of  electrical  apparatus  the  description  of  tests  of 
direct-current  machines,  shunt  and  compound  generators,  is 
continued.  The  present  instalment  deals  with  the  determi- 
nation of  resistance  and  copper  loss,  core  loss  and  satura- 
tion tests,  the  retardation  method  of  determining  core 
losses,  voltage  regulation  and  efficiency. — Elec.  Journal, 
May,   1913. 

Telegraphy,  Telephony  and  Sifrnalu 

Wireless  Telegraphy. — An   illu  trated  description  of  the 
Gold  1  hmidl  high  pow  er  »  irele       tation  al   11  am  1 .   1 
many.    The  generating  plant  consists  of  a  imobile 

which  drives  two   150  I  hy  belt,  the  arm 

of  these  macl ] ted  with  the  motor 

of  the  high  frequenc)  alternatoi  I  he  latter  machine  con- 
sists of  a  stator  and  rot'  1  which  carries  a  winding 
forming  384  poles.  I  i.  for  instance,  the  machine  runs  at  a 
speed  of  3130  1  p          ind  the  stator  winding  is  excited  by 

contii nt,  alternating  cun  enl  «  ill  bi 

the  rotor    with  a  freqi  ■  cond. 

The  stator  is  excited  from  the  continuous-current  gener- 
ator A  or  a  batti  rj  I  Fig.  3).  This  battery  is  protected  by 
.1  block  choking  coil  H  from  the  efl  alternating 

voltage  produced  in  the  stator  of  the  Goldschmidt  machine, 
the  choking  coil  at  the  same  time  preventing  the  attentat 


Block-Choking  Coil  B 


IRCUIT  DIAGRAM   OF   HIGH-POWEH    WIRELESS   STATION 


ing  energy  in  the  antenna  from  passing  to  earth  through 
the  exciter.  The  alternating  current  of  10,000  cycles  pro- 
duced in  the  rotor  by  mechanical  rotation  in  the  constant 
magnetic  field  of  the  stator  passes,  as  shown,  through  a 
circuit  consisting  of  an  inductance  coil  and  a  condenser  C 
which  is  connected  across  the  slip  rings  S"5  of  the  rotor 
winding.  This  inductance  and  condenser  are  tuned  so  that 
the  whole  rotor  circuit    is  in  ..Us, 

thereby  minimizing  the  continuous  exciting  current  in  the 
stator   necessary    for    producing   a    certain   current    in    the 
rotor.    Owing  to  the  reaction  of  the  rotor  winding 
ing  10,000  cycles  on  the  stator  a  frequency  of  20,000 
is  produced  in  the  stator.     The  stator  winding  is  timed  for 
this  frequency  of  20,000  cycles  by  the  combination  of  an 
inductance  coil  and  condenser  D,  so  that  the  20,0 
have  a  well  tuned  path  to  flow  in  :les  in 

the  stator  react  again  .'it  the  rotor  and  produce  here  a 
frequency  of  30,000  cycles,  the  rotor  winding  being  tuned 
to  this  frequency  by  the  cond<  v.urallv.  in  select- 

ing the  combination  of  the  inductance  coil  and  condi  1 
c'  for  the  tuning  to  to.ooo  cycles,  as  well  as  for  thi 
tion  of  the  condenser  /■'.  account  must  be  taken  of  the  tun 
tuning  circuits  in   parallel    a  her,  but   b) 

careful  correction  the  tuning  of  the  rotor  circuit  for  both 
10,000  and  30,000  cycles  can   be  carried  out   verj    e> 


Through  the  reaction  of  the  current   fat  30,000  cycles)    in 
the  rotor,   t  re  produced  on  the  stator  terminals, 

which  are  connected  to  earth  and  to  the  antenna  as  shown 
in  the  diagram.     The  machini  i  by  the  key  F  in 

the  exciting  circuit,   which,  besides  exciting  the  alternator 
and   thus    supplyii  to    the    antenna    circuit,    con- 

trols the  speed  of  the  machine  through  a  relaying  device 
l!ows:    The  '  separately  excited 

and  runs  at  a  constant  predetermii 

the  field  circuit  of  the  driving  ;.plied  from 

the  in .1  ich  can  be 

cut  in  or  out  as  thi    -  .■.  it  h  .  oat  is. 

when   ■  result 

•  nt  amount  to  counter- 
act thi 

the  increased  output. 

Goldschmidt   generator   remains  constant  '  :<  m. — 

London 

Loaded   Telephone   ( 
patent  ','any. 

'••phone  cables  are  made 
up  in  1 

during    laying,    and    thi  •     the 

casing  are  welded  to  it  after  the  oils  an 
in   place.     To    this   end   the   plugs   are   provided    with   re- 
cessed  faces   for  the  application  of  water  jacl 
welding. — London  I  Way  15,  1913. 

Miscellaneous 

Exposition   in   Belgium.— J.   B.   Picot.— A  brief  account 
of  the  official  opening  of  the  t'.an>! 

ence  of  the  King  and   Queen   of    Belgium.     The   French. 
English  and  1  ierman  sections  cover  45,000,  17.00 
s.p  m   respectively.     The  author  mentions  some  exhibits  in 
the  French  electrical  and  metallurgical  sections  and  in  the 
Belgian  sections      La  1  umii  re  1  ' '       |    1913- 


Book  Reviews 


l  \  Tin  oru  ui  1  v     Eta] 

et    Miscussions   de    la    Reunion   tenue   a    Bruxell 
30  Octobre  au  3  Novembre,  1911.     Sous  les  auspices 
ile  \l.  E.  Solvay.    Paper;  4'<t  pages.    Price,  15  francs. 
\    valuable    compendium    of    the    papers    and    discu- 
offered   at   a   "physical   conference"   held   at    Brussels 
gium,   in    November,    1911.     This  conference   was   interna- 
tional in  a  broad  sense,  being  from 
:m.  Germany,  England,  France,  Austria,  Holland  and 
Denmark,  but  America                                 have  been  rcpre- 
The  paper-  presented  were  mainly  directed  t.>  the 
mathematical  lav                                  All  of  them  ar 
papers,  although   most  of  them  relate  to  recondite  mathe- 
matical and  physi                         I  he  volume  will  b 
a   refet                                                                 •                         hem- 
istry  and  moli  cular  ph) 


:!e     Philadelphia.   Copyright  by  authors. 
on  blueprint  pap' 

This   book  '.ng  diagra: 
call  systems,  sim| 

various  typi  ire   in  all   fifty-four  dia- 
grams with  natory  text  to  each  one.     Th< 
II  as  the  diag  rely  elementary,  the  di.u 
being  well  n  of 
the  fundami  1  ring.     Etc! 
gram  brine-  inections  of  the  system  it  rcp- 

nally  prepared  as  3  tc^ 

trade  Ut   it   will   also   be   found   useful   by 

wiring  men  of  limited  experience. 
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New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Flexible  Clip  for  Insulator  Brackets 

The  Line  Material  Company,  South  Milwaukee,  Wis., 
has  brought  out  an  insulator  bracket  with  a  flexible  clip 
which  provides  protection  against  expansion,  contraction 
and  irregularities  in  the  insulator  grooves.     A   full  section 


FLEXIBLE  MERE 
SOLID  IRON  HEAD 
FLEXIBLE  HERE 


DETAILS  OF  FLEXIBLE  CLIP 


of  the  malleable-iron  bracket  enters  the  insulator  and  a  part 
section  of  this  is  used  as  a  thread  for  the  insulator.  The 
clip  adjusts  itself  both  as  to  diameter  and  length.  The  high- 
grade  malleable  iron  used  in  making  these  brackets,  it  is 
claimed,  will  outlast  steel,  and  this,  together  with  the  ability 
to  absorb  sudden  strains  or  jerks,  tends  to  insure  long  serv- 
ice. The  illustrations  show  the  construction  of  the  clip  and 
a  new  type  of  malleable-iron  one-piece  bracket  fitted  with 
the  clip. 


Non-Lubricant  Roller  Bearing 

A  new  type  of  bearing  called  the  "California"  roller  bear- 
ing has  recently  been  placed  on  the  market  by  the  American 
Roller  Bearing  Company,  Pittsburgh,  Pa.  It  is  of  the  non- 
lubricant  anti-friction  type  and  consists  of  four  parts: 
sleeve,  rollers,  spacers  and  outer  casing.  The  sleeve  fits 
on  the  shaft  and  is  made  of  hardened  steel  and  the  outer 
casing  fits  inside  of  the  hub  of  the  wheel,  pulley  or  bearing. 
Cylindrical  rollers  are  circumferentially  spaced  by  means 
of  idlers  between  these  sleeves.  These  idlers  are  smaller  in 
diameter  than  the  rollers  and  run  on  a  separate  track.  They 
are  held  in  place  by  two  retaining  rings.  When  end  thrust 
has  to  be  taken  care  of  in  a  bearing  it  is  provided  for  by  a 
ball  race  or  a  nest  of  cylindrical  rollers  of  the  non-lubri- 
cant type. 

It  is  stated  that  the  Pennsylvania  Railroad  Company,  in 
its  Olean  (N.  Y.)  shops,  has  used  these  bearings  in  a  large 
Sturtevant  blast  fan  which  has  made  2400  r.p.m.  twenty- 

ftlardened  Steel  Casing 


RollerJ 
hardened  Steely      ,ldler 


SECTIONS    OF    ROLLER    BEARING 

two  hours  a  day  for  three  years  without  lubrication,  the 
bearing  still  being  in  first-class  condition.  It  is  also  stated 
that  in  tests  made  on  the  Pennsylvania  Railroad  a  loco- 
motive bearing  was  in  service  more  than  20,000  miles,  some- 
times with  a  train  speed  of  seventy  miles  an  hour,  with  the 
California  bearings  constantly  cool  while  the  ordinary  bear- 
ings were  considerably  overheated. 


Molded-Concrete  Conduit 

A  type  of  conduit  called  "stone-duct,"  made  by  the  Chi- 
cago Stone  Conduit  Company,  137  South  La  Salle  Street, 
Chicago,  is  of  considerable  interest.  It  is  a  pipe  conduit 
made  of  concrete  molded  by  the  Graham  process.  Both  the 
inside  and  the  outside  of  the  pipes  are  machine-finished  so 
as  to  give  perfectly  smooth  surface.  This  is  of  importance 
particularly  in  regard  to  the  inside  as  it  minimizes  the  la- 
bor of  rodding  and  cable  drawing.  The  pipes  are  made  in 
6-ft.  lengths  and  the  ends  are  provided  with  metal  rings. 
These  rings,  which  are  used  for  connecting  two  sections  of 
duct,  form  a  tight  joint,  making  it  impossible  for  any  for- 
eign articles  to  get  into  the  duct.  This  is  a  particularly  de- 
sirable feature  in  connection  with  installations  in  wet  sand 
or  mud. 

It  is  claimed  that  this  type  of  conduit  is  not  injured  by 
arcs  occurring  within  the  conduit.    Consequently,  trouble  on 


REAMING    CONCRETE   CONDUIT 

account  of  arcs  in  one  conduit  is  not  communicated  to  the 
cables  in  adjacent  ducts. 

When  this  conduit  is  laid  with  an  envelope  of  courser  con- 
crete, it  forms  a  monolithic  mass,  as  the  concrete  envelope 
makes  an  excellent  bond  with  the  concrete  duct.  The  ducts 
can  be  readily  cut  with  an  ordinary  cross-cut  saw.  It  is 
stated  that  the  weight  per  linear  foot  is  less  than  that  of  tile, 
with  a  consequent  advantage  in  transportation.  No  skilled 
labor  is  required  for  its  installation. 


Oil-Pressure  Thrust  Bearing 

A  new  type  of  oil  bearing  was  recently  invented  by  Mr. 
Albert  Kingsbury,  consulting  engineer,  Pittsburgh,  Pa.  Of 
particular  interest  in  this  bearing  is  that  oil  pumps  are  en- 
tirely omitted  and  that,  instead  of  pumps,  the  viscosity  of 
the  oil  is  depended  upon  to  maintain  the  film.  Bearings  of 
this  type  have  been  installed  at  several  of  the  hydroelectric 
plants,  and  three  bearings  are  being  installed  at  the  new 
Keokuk  station. 

In  general  the  design  consists  of  a  collar  rotating  with  the 
shaft  and  sliding  on  stationary  parts  arranged  to  receive  the 
thrust,  the  whole  being  submerged  in  a  bath  of  oil.  It  re- 
sembles to  some  extent  the  ordinary  collar  thrust  bearing 
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such  as  is  used  on  line  shafting,  etc.,  but  it  differ,  from  the 
common  type  in  on<  1  1  ntial  Featun  [n  th<  ordinary  col- 
lar bearing  thi  tationai  bearing  surfaci  I  by  a 
continuous  ring,  while  in  the  new  bearing  this  ring  is 
divided  into  several  independent  sectors  or  shoes,  generally 
six  iii  number.  Each  of  these  shoes  is  so  igainst 
the  thrust  that  it  may  independently  align  itself  to 'the  best 
bearing  conditions  at  the  sliding  sui  by  enabling 
the  lubrication  to  be  effi 

l  he   leli  adjusting  1  nerally  pro- 

vided  by   rounding   om-   ol    thi     supporting  it    the 

back  of  the  shoe  so  thai  thi  shoe  may  rock  or  pivot  over  a 
point  near  its  cent!  r  of  a  .   hel  1 

in  a  supporting  ring,   which   >     generally   provided   with  a 
spherical  seat  permitting  alignment  ol   the  group  of  shoes 
as  a  whole  to  the  rotating  collar,     [n 
large  bearings,  each  :hoi   ha  ljustii  equal 

i/ing  the  load  on  thi    hi  1 

Generally  the  collar  is  mad  u    mild  steel 

and  the  shoes  of  cast  iron  01  casl    teel  faced  with  babbitt 
metal.     For  very  heavy  loads  at    slow   speeds   harder   ma- 
terials are  used,  such  as  chilled  casl  iron  or  bronze  shoes. 
The  bearing  is  made  in  halves  when  required  foi 
without  removing  the  shafl  collar. 

1  be  explanation  of  thi  icking  support  for 

the  shoes  is  that  this  featun    in    in  1  conditions  of  lubrica- 
tion similar  to  those  in  cylindi  ii  al  beat  ings,  such   1-  ra 
axle  bearings,  which  are  capable  of   5U  ta   1  itively 

high  unit  pressures  at  high  speeds,  while  flat  surfaces,  such 
as  ordinary  plain  collar  or  footstep  bearings,  are  in  general 

suitable  only  For  moderate  pressures  and  speeds,  ('archil 
experimental  and  theoretical  investigations  have  shown  that 
in  well  fitted  cylindrical  bearings  thi  res  are  sep- 

arated by  a  very  thin  film  of  oil  which  is  under  a 
pressure  equivalent  to  the   load  on  the  bearing.      Ml  the 
friction  in  this  case  OCCU1      1    the  oil,  1 1 « « t  between  the  metals, 
and  the  coefficient  of  fi  itivi  I  be  61m 

invariably  has  a   v.  edge    Form,   being   thicl 
where  the  oil  enters  with  the  rotation  of  the  shaft  and  thin- 
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nei  tow  ard  the  lea  1  ii  ■  edge,  the  differew 

being  onh,  .1  Fraction  of  .1  thousandth  of  an  inch.     Ii 

is    ill. mil. lined    b\     1  eaSOn    1        the    adhesion 

shafl  in  its  rotation  and  b]  I  It  has 

also  been  proved  that  1                     rm  of  the  film,  altli 

the  degi  ee  1 A  tapei  is  exti  sential 
for  low                 ind  high  load  cam 


dried  bearings  the  wedge-shaped  space  for  the  film  is  pro- 
vided by  a  slight  difference  in  the  radii  of  the  surfao 
by   a   slight   eccentricir. 

evident  that  the  conditions  d 
permit  the  Formation  ol  ■  quently  the 

lubrication  is  imp-  little  oil  bv 

the  surfaces  and  there  is 


""  1     ' 

-///mm//. 


ndingly    high    coefficient    cif    friction    and    often 
troublesome   heating   and   wear.      In   the   bearing   here  de- 
scribed each  ■•  to  adjust  itself  to  the  collar;  hence 
the  di                           shaped  film   is   formed  between  the 
and  the 

This  bearing  is  being  built  by  the  Westinghouse  Hlectric 
&  .Manufacturing  Company,  Pittsburgh,  Pa. 


Direct-Current  2400-Voll   Locomotives 
The   electrification    of   the    Unite.   Anaconda   &    Pacific 

Railw  I  al  interest,  this  being  the  first 

lation  m  ibis  country  utilizing  the  .  .  irrent 

istruction    work   1  I    the 

change  from  steam  to  electric  equipment 

completed. 

ion  of  the  2400  vi  ;i  direct  current 

this  railway    »,i-  determined  after  a  comprehei 

of  local  conditions  and  requiri  he  traffic  d<  • 

are  unusuall 

trains  com  ej  ing  coppi  1 

In  comparison   with  ol 

direct-curn  nl  53  sti  m    ■■ 

of  this  chara 

equipped.   COmprisi 

numei 

ipper    "re    from    tl 
Anaconda.  th    all    mine 

mo\  ing  in  both  d 

be    handled 
units  will  bi 

units. 
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All  the  locomotive  equipment,  as  well  as  the  substation 
apparatus  and  overhead  line  material,  was  designed  and 
built  by  the  General  Electric  Company. 

The  locomotives  are  of  the  articulated  double-truck  type 
with  all  weight  on  the  drivers.  On  each  axle  is  mounted 
a  motor  of  the  twin-geared  type. 

The  engineer's  compartment,  at  each  end  of  the  cab.  con- 
tains controller,  air-brake  valves,  bell  and  whistle  ropes, 
ammeter,  air  gages,  sanders  and  other  control  apparatus 
that  should  be  within  immediate  reach  of  the  engineer. 
These  compartments  are  heated  electrically. 

In  the  central  section  of  the  cab  is  grouped  the  control 
apparatus.  The  contactors,  reverser  and  rheostats  are 
mounted  in  two  banks  running  lengthwise  of  the  compart- 
ment and  are  arranged  with  ample  space  between  them  to 
afford  convenient  access  for  cleaning,  inspection  and  repair. 
All  parts  and  circuits  carrying  2400  volts  are  thoroughly 
protected  from  accidental  contact.  A  dynamotor  is  em- 
ployed to  furnish  600  volts  for  the  operation  of  the  con- 
tactors, lamps  and  air  compressor.  The  motors  are  of  the 
commutating-pole  type,  wound  for  1200  volts  and  insulated 
for  2400  volts.  A  forged  pinion  is  mounted  on  each  end 
of  the  armature  shaft  and  meshes  into  a  correspondm;; 
gear  mounted  on  the  wheel  hub.  The  gear  1  eduction  is 
4.84  on  the  freight  locomotives  and  3.2  on  the  passenger 
locomotives. 

The  continuous  rating  of  each  motor  is  190  amp  at  [200 
volts  under  forced  ventilation  and  225  amp  at  1200  volts 
for  one-hour  rating.  For  the  double-unit  160-ton  locomo- 
tive this  is  equivalent  to  a  continuously  sustained  output  of 
2100  hp. 

The  control  equipment  on  the  locomotives  is  the  Sprague- 
General  Electric  multiple-unit  control  and  is  designed  to 
operate  the  four  motors  in  series  and  series-parallel.  The 
pairs  of  motors  with  their  respective  resistors  are  connected 
in  series  on  the  first  point  of  the  controller.  The  resistance 
is  varied  through  nine  points  on  the  controller  and  finally 
short-circuited  on  the  tenth  or  running  point.  The  pairs 
of  motors  are  then  operated  similarly  in  series-parallel  and 
all  resistance  is  cut  out  on  the  nineteenth  point,  which  is  the 


switch  is  provided  having  manually  operated  handles  for 
cutting  out  either  pair  of  motors,  so  that  the  locomotive  can 
then  be  operated  with  one  pair  of  motors  in  the  usual  way. 

The  main  switch  is  provided  with  a  powerful  blow-out 
so  that  heavy  currents  can  be  opened.  The  three  smaller 
switches,  one  for  each  of  the  two  heaters  and  one  for  the 
dynamotor  circuits,  are  designed  specially  for  2400  volts. 
The  blade  is  controlled  by  a  lever  attached  to  the  grounded 
part  of  the  locomotive  frame  and  insulated  from  the  live 
parts  of  the  switch  by  a  rod  of  treated  wood. 

There  is  one  main  fuse  for  the  trolley  circuit  and  two 
fuses  for  the  motor  circuits.  They  are  all  of  the  copper- 
ribbon  type  and  are  fitted  with  hinged  covers  to  facilitate 
fuse  renewals.  The  boxes  are  placed  as  near  as  possible  to 
the  overhead  trolley  in  order  to  protect  the  wiring  circuits 
near  the  source  of  supply.  There  is  also  an  auxiliary  circuit 
fuse  for  protecting  locally  the  dynamotor  and  heater  cir- 
cuits. The  main,  motor  and  auxiliary  fuse  boxes  are  pro- 
vided with  powerful  magnetic  blow-outs,  energized  by  cur- 
rent passing  through  the  fuse,  to  insure  proper  rupture  of 
the  arc. 

The  overhead  trolleys  are  pneumatically  operated  from 
the  engineer's  compartments  by  a  hand-operated  valve.  The 
passenger  locomotives  are  equipped  with  two  collectors  and 
the  freight  unit  with  one  collector.  A  2400-volt  insulated 
bus  line  connected  direct  to  the  pantograph  is  run  along 
the  center  on  the  roof  of  the  cab.  The  bus  lines  are  con- 
nected by  couplers  between  the  two  units  of  the  freight 
locomotive,  so  that  current  is  obtained  from  both  collectors 
or  from  a  single  collector.  The  collectors  and  bus  lines  are 
adequately  guarded  by  railings. 


Water  Sterilizer  and  Receptacle 

The  Forbes  Company,  1208  Callowhill  Street,  Philadel- 
phia, Pa.,  has  added  to  its  sterilizing  apparatus  a  receptacle 
for  pure  water  to  prevent  any  possibility  of  contamina- 
tion. The  raw  water  supplied  from  the  upper  bottle  is 
sterilized    on    the    heat-treatment    principle    by    passing    it 


-VOLT    OPERATION 


WATER    STERILIZER 


full-speed  running  point.     This  plan  provides  a  control  with 
ten  steps  in  series  and  nine  steps  in  series-parallel. 

The  transition  between  series  and  series-parallel  is  ef- 
fected without  opening  the  motor  circuit,  and  there  is  no 
appreciable  reduction  in  tractive  effort  during  the  change. 
The  smooth  transition  between  control  points  permits  ac- 
celeration   close   to   the   slipping   point   of    the   wheels.     A 


over  electric  heating  units,  is  again  cooled  and  delivered 
to  the  receptacle  or  lower  bottle.  A  part  of  this  receptacle 
extends  down  onto  the  ice  cooler,  from  which  it  can  be 
drawn  through  an  ordinary  faucet.  By  this  method  there  is 
no  possibility  of  contamination  from  ice  or  handling.  The 
complete  outfit  of  sterilizer  and  receptacle  is  shown  in  the 
accompanying  illustration. 
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High-Tension   Weatherproof   Transformers 

A  simple   inexpensive    in  1  .illation   of  outdoor   high-ten- 
sion transformers  used   for   supplying  energy  to  pum| 

shown  in  the  accompanying  illustration.    II"    ti irmers 

are  rated  at  25  kva  and  arc  mounted  on  a  platform  large 
enough  to  accommodate  50-kva  nn i t >  in  case  the  load 
should  increase.    <  arbor  tetrachloride  fuses  mounted 
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the  transformers  can  safely  be  replaced  by  opening  the  dis- 
connecting switches  mounted  on  thi    m    1   pol<       ["his  par- 
ticular type  of  installation   1     1    pecially   suited   for  supply- 
ing energy  for  small  motors  when   thi   co  1  pei   kilow; 
equipment   and   installation   must   be   kept   at   a   low    1 
1  (ppoi  tunities    for  this  class  of  set 

tically  every  high  tension  line.  The  installation  shown  in 
the  illustration  was  made  b)  thi  Delta  stai  Electt  '  om 
panj .  I  hicago. 


Cold-Drawn-Steel  Union 

A   pipe  union  made  of  Cold  drawn   steel   has   rccenth    been 

placed  on  the  market  by  the  Mark  Manufacturing  (  ompany, 

Chicago,    III.      It    consist-    ol    tin     1;  ual    threi     main    part-, 
namely,    male   ami    female    end-    joi  coupling   nut. 

These   parts,  as  well   as  the   brass   seat    ring,  are  draw  I 
from    ll.it    StOCk,    therein    el. Mining    a    fitting    tint    is    -aid    tO 
be   seamless   and    free   from   Sand   holes,   pin   holes  01    similar 


UNION 

structural  defects.     \s  tin    union  1,  threaded  <■'  the  Briggs 

standard  for  pipe  threads,  it  carries  the  same  taper  as  the 
pipe  instead  of  being  tapped  Straight  through  as  most 
unions    are.      The    union    is    made    of    the    same    mate! 

wrought  steel  pipe,  and  therefore  leaks  are  eliminated  he- 
cause  ol  the  equal  expansion  and  contraction  of  the  union 
and   pipe.      Another  novelt\    is   the  densified   hardened   steel 


seat  which   is   formed  by  applying  the  die  with   such  great 
pressure  that  the  metal  is  hardened  '..  accurately 

shaped  surface  is  given  to  the  seat.     Whin  the  coupling  nut 
is  screwed   into   place   t 

rass  ring  in  the   female  end  make  a  joint   which  is 
leak-proof   even   under   1  I    and 

ring  arc  formed  in  dies  without  machinii 
that    the  fit  of  om  \  Iter 

the  threads  are  cut,  !!>•    uni<  1 

hut    this    pi  |    alter    the 


Liquid    Rheostats,    for     Large     Alternating-Current 
Motors 
lor  use   with   largi     ilternating-current   slip-ring  motors 
driviu.  ..  the 

Westii  trie  &  Manufacturing  '  ompany   ha 

:    liquid    rhi  ded   with    a 

large  nuui  n  the  minimum  and  maximum 

hunts,   thus   permitting    I  ::iooth 

1  ation.      I  11  finitely 

fixed  and   1-  ind(  p 
manipulates  the  starting 

The  principle   of  operation  of   t1 
by  the   accompanying   diagram       The   rh- 


*/  r---     '  ■-.'>-» 


two  compartments,  an  upper  tank 
a  lower  reservoir.      The  thro 

nected  to  electro.  !  in  the  tipper  tank.     A  small 

■  driven  pun  of  liquid, 

a    solution    1 

tank  and  hack  into  the  • 

or  lowering   the  weir,   tl  the  liquid  in  the  elec- 

trode   tank    1-    coi 

the  rotor  circuit  d(  the  liquid  l<  ■ 

\  ei  si.    and    the    mi  th    the 

The  primary    circuit 

by   means   ,.1    eh  cm  ic  ill 

trolled  by  a  mast  The 

switch  and  the  v 

i    the 
weir  at   ii-  • 

a  maximum.     Mo 

proper    pril 
and    raises    ilie    v. 

directum    1.  weir. 

:    the 
weir    ' 
open  until  tl 

1   the   intake   pipe   of  the  elect 
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lates  the  rate  at  which  the  liquid  is  pumped  in,  so  that  no 
matter  how  quickly  the  operating  lever  is  moved  the  liquid 
can  only  rise  at  the  rate  for  which  the  valve  is  adjusted, 
thus  fixing  the  rate  of  acceleration.  When  the  lever  is 
returned  to  the  "off"  position  the  weir  drops  and  the  liquid 
level  promptly  falls. 

Cooling  coils  in  the  reservoir  prevent  rapid  evaporation 
of  the  liquid.  These  rheostats  are  made  in  ratings  from 
400  hp  to  1500  hp. 


Splicing  Sleeve 


In  the  past  considerable  trouble  has  been  experienced 
with  transmission-line  splicing  sleeves  owing  to  the  fact 
that  after  they  had  been  twisted  over  the  wire  they  did  not 


FIGS.    I    AND    2 DOUBLE-TUBE    SLEEVE    BEFORE    AND    AFTER 

TWISTING 

fit  snugly  to  the  conductor  at  all  points.  This  led  to  diffi- 
culty as  it  allowed  a  vacant  space  in  which  moisture  col- 
lected and  caused  corrosion  of  the  sleeve  and  the  conductor. 
It  is  claimed  by  the  manufacturers  of  the  sleeve  here  shown 
that  when  properly  installed  on  a  splice  it  will  not  allow 
moisture  to  creep  into  the  joint,  all  clearance  spaces  having 


FIG.  3  AND  4 OVAL-TUBE  SLEEVE  BEFORE  AND  AFTER  TWISTING 

been  reduced  to  a  minimum  and  the  twisting  of  the  sleeve 
taking  out  all  of  the  slack  in  the  splice.  As  will  be  noted, 
the  splice  does  not  have  a  separate  compartment  for  each 
wire,  as  did  the  older  designs,  but  consists  of  a  seamless 
oval  tube.  It  has  been  placed  on  the  market  by  Hickey  & 
Schneider,  227  Fulton  Street,  New  York. 


The  Motograph  Sign 

One  of  the  novel  outside  electrical  features  which  aroused 
widespread  interest  among  hundreds  of  N.  E.  L.  A.  conven- 
tion delegates  at  Chicago  was  the  "motograph."  This  is  a 
panoramic  "talking  sign"  operated  by  perforated  paper  rolls. 
It  is  located  on  the  roof  of  the  Commonwealth  Edison  Com- 
pany's North  Market  Street  building  and  is  seen  most  prom- 
inently from  the  Chicago  &  Northwestern  station.  It  is 
the  first  installation  of  this  device  in  Chicago. 

The  peculiar  and  rather  mystifying  effect  of  the  moto- 
graph on  the  spectators  is  due  to  the  rapid-fire  manner  in 
which  the  reading  matter  is  introduced  onto  the  bulletin 
panel.  Each  letter  appears  at  the  extreme  right,  travels 
the  entire  length  of  the  sign  and  disappears  at  the  extreme 
left.  There  is  a  continuous  flow  of  letters,  three  or  four 
words  being  visible  constantly. 

The  installation  was  made  by  the  Motograph  Company 
of  America,  Detroit,  Mich.  The  work  of  construction  was 
completed  in  eleven  days,  night  shifts  being  employed  to 
insure  completion  in  time  for  the  convention. 

One  of  the  many  messages  flashed  on  the  bulletin  panel 
was:  "Welcome,  N.  E.  L.  A.  convention  delegates.  We 
hope  your  visit  to  Chicago  will  prove  enjoyable,  profitable 
and  memorable." 


The  motograph  displays  the  advertising  bulletins  under 
a  moving  washing  machine  and  figure  of  a  woman  operator, 
it  is  said  to  have  attracted  so  much  attention  from  the 
public  that  the  traffic  division  of  the  Chicago  Police  Depart- 
ment requested  the  Commonwealth  Edison  Company  to  limit 
the  perforated  rolls  to  lengths  of  not  longer  than  three 
minutes'  duration. 

The  installation  consists  of  a  bulletin  panel  containing  1360 


MOTOGRAPH     SIGN     IN     CHICAGO 

10-watt,  115-volt  tungsten  lamps  arranged  in  ten  horizontal 
rows  of  136  lamps  each.  The  lamps  are  4.5  in.  apart.  The 
total  length  of  the  bulletin  panel  is  51  ft.  The  height  of  the 
letters  produced  is  4  ft.  The  entire  electrical  display  is 
65  ft.  long  and  70  ft.  high. 

The  perforating  machine  will  produce  old  English,  script 
or  block  letters  and  even  complicated  characters  such  as 
Chinese  symbols  if  desired. 

The  operating  device  is  an  automatic  motor-driven  con- 
troller of  special  design  which  operates  the  perforated  tape 
and  effects  a  quick  succession  of  "makes"  and  "breaks." 
The  paper  tape  is  said  to  run  through  the  controller  at  the 
rate  of  33  ft.  per  minute.  The  roll  used  in  this  particular 
installation  contains  100  words,  operates  continuously  for 
three  minutes  and  then  repeats. 


Fractional  Horse-Power  Motors 

Small  motors  are  finding  a  great  many  new  applications 
and  some  of  these  are  made  in  astonishingly  large  numbers. 
For  example,  20,000  motors  of  this  type  have  been  put  out 
in  drink  mixers  alone  by  the  Hamilton-Beach  Manufactur- 
ing Company,  Racine.  Wis.  Motors  made  by  this  company 
have  also  been  applied  to  portable  grinders  for  machine 
shops,  hair  and  shoe  driers  and  fans,  and  are  built  for  al- 
most any  other  purpose  where  the  requirement  is  for  frac- 
tional horse-power.  In  these  motors  use  is  made  of  double- 
silk-covered  wire  dipped  and  baked  three  times.  The  com- 
mutator is  made  practically  a  solid  piece  under  10  tons  pres- 
sure. Nickel  babbitt  with  a  rifle-bore  finish  forms  the 
bearings.  Particular  care  has  been  taken  to  make  the  pro- 
vision for  lubrication  as  simple  as  it  is  effective  in  keeping 
oil  distributed  over  the  entire  bearing  surface.  The  diver- 
sified applications  of  fractional  horse-power  motors  have 
produced  a  large  number  of  entirely  new  electrical  devices 
which  create  markets  not  heretofore  open  to  energy-con- 
suming devices  of  any  kind.  One  example  is  a  drier  made 
especially  for  shoe-cleaning  stands,  which  have  not  liere- 
tofore  contributed  to  central-station  revenues. 
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Industrial  and  Financial  News 


Public  Utility,  Commercial,  Corporate  and  Trade  Devel- 
opments -The  Electrical  Material  and  Security  Markets 


Demand  for  Dry  Batteries  Undiminished. —  I  hi    Manhat- 
tan   Electrical    Supply    1  ompan  y,  of   17  1  New 
York,  reports  that   thi    di 
is  undiminished  and  that,  although  the  sales  of  this  1  1 

last  yi.n    we indications  are  for  an 

ini  1 1  ase  during  the  pi  esenl   \  eai 

Annual    Meetings   of  Two    Large   Corporations. —  Di 
tin   coming  week  there  will  be  held  the  annual  ■ 
two  companii  1  proi t  in    hi  eld     On  June  •> 

al     !  p    in     I  li.ii    1  ■     \'  nv  will   tak.    ■ 

at  50  Pine  Street,  New  York.     The   Westinghouse   Eli 
81  Manufai  1  ui  ing  1  1  impany  w ill  hi  M  its  meeting  at  ii 
offii  '   in  I  asl   I  '111  sbui  gh,  Pa.,  on  at  10  a.  m. 

Cold-Storage-Plant    Installation. — Tin 
Company,    oi     1 1  ud  son,    N.    Y  .    mai 
soldei  ui"    fluxi       ha 

1. 11  ■■<    1 .  .M   iti  ii  a  -    plain    md  c  the 

manufacture  and  preset  Ity  is 

always   experienced    in    hoi    weather   in    I 
fluxes   in    propei    for 1 

0   ige  By  stem  1     di 
ing  the  fluxes  until  thi    n 

Turbo-Generator   Market. — An    inl 
cently  been  compiled  b  Halske    \ 

lin,   Germany,   showing 
parati   1      rowth  of  the  firm's 
to  i1)!-'  inclusive      I  1 
of  the   'In  eel  currenl    typ 
bi  in  manufactured,  while  in  the  same  li  1 
nating  1  un  1  n  totaling  in 

borh I  of  1,500, ki     ha  >ut. 

Stock  of  Baltimore  Utility  Offered  in  London. — Th< 
iimi  of  the  $3,500,000  issui 

the  ( Consolidated   (  I  ;ht  &  1  'ow<  1 

of    Baltimore,    Md.,    not    taken    bj 

offered    to    1  ngli  h    i 1      by    the    London   Joini    Stock 

Exi  hange  al  96      Shai  el Ii  -  here 

and  a  in  c  '.ui  w  ere  alii  >m  i  d 

the  ba  1-  hare  oi 

common  01   preferred   stock  held    tl 
as  thai  above  menti 

Automobile      Electrical      Accessories      Standardized. —  In 
..1  del   to  secun    to  thi    buyei  >l  quality  and 

ol  replacement,  the  A. lams  Bagnall  Company,  of  1  leveland 
1  Ihio    Ikis  developi  da  dard  line  of  1  Ii  iratus 

for    automobiles,    which    ii    claims    is    thi  plete 

manufactui  ed    in    this    countrj        1  both 

single  'inn   and    loubli   ui 

systems,    la  nip,,    trumpets     ind    switches       The    lattei 
arranged   For  the   coi 
(cms  and   al  ition   ol   the   brilliancy   of  the 

lamps  withoul    the   use  of  resist,. is 

Inclosed-Arc    Lamps    Replaced    by    Tungsten    Lamps. — 
The  Ca  Mass., 

reports  that  a  j ear  agi    il  w as  supply 

lamps  of  the  inclosed-;  p  and   thai 

during   the   yeai    all  of  these  lamp-  have  been  replaced   by 
150  cp  tungsten  lamps  in 

my  has  1  ecentlj  1  1  ml  racted    ■  i  1  idge 

for  the  installation  .mips 

oi    the    inverted    type   and    more    than    200   tun 
lamp  ting  t"  ;  epl  1 

in  use  on  the  *  vay. 

More  Sales  of  Electric  Trucks. —  In  answer  to  an  in 
as   to   the   present    activitj    in    trucks    the   General    M 
Truck    Company,   of    Ponti        Mich.,    sends    the    following 
data  on  recent  ordei  ric  trucks:    Thirteen  for  the 

New    York     Edison    1  otnpany      one    •   1     thi     Plattsburgh 


(N.    1  'on  trucks  for  the 

n-Pirie-Scotl  o,    III.,    and    three 

'  ' 
bridgi 

lipped  with 

.  .ally  clump  h  will 

ant,  a 

of  2  miles. 

Great    Western    Power    Company    Extensions. — Work    i» 

al  20,000  kw 
and  an  impound- 
ing da  ipply  water 
0.000   kw     ful                                           When    the    work    now 

icrsy. 
his.     The  company   has 
to   the 
1  that  when 
114,   it   will   be  replaced   by  new 
ry.     The   fin  1 
Ii  nt,    earning 

Independence   of   the   Crocker-Wheeler   Company. — With 

I  tariff 

■ 

The 
Crocker-Wheeler    1 

nufacturing  plant. 
•  en  a  combii 

■ 
'tinan   • 

•  early 
tically   the 

Hydroelectric  Developments  in  New  England  — 

head  at  a  speed  of  150  r.p.m  and  will  be  set  in 

use   at   the 

Keokuk    ile  .  ■ 

nit  at  Jackraan,  Maine. 

unliisi' 
equipn 

and  fn- 

Electrical  Equipment   for  Industrial   Companies  — 

the 

Hyatt  :   the 

one 

■    ■ 

ches 
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and  controller  panels  and  eighteen  motors  ranging  from 
15  lip  to  400  hp  for  the  Boston  Woven  Hose  &  Rubber 
Company,  Cambridge,  Mass.;  one  75-kw  alternator,  one 
3-kw  exciter,  six  25-hp  motors  and  a  switchboard  for  the 
Avery  Company,  Peoria,  111.;  switchboard  apparatus  and 
accessories  and  ten  motors  ranging  from  10  hp  to  100  hp 
for  the  Grantville  Oil  Mill,  Grantville,  Ga. 

Increasing  Demand  for  Brushes. — Mr.  W.  J.  Jeandron, 
United  States  agent  for  the  "Le  Carbone"  brushes,  recently 
returned  from  a  visit  of  six  weeks  in  Europe,  where  he 
spent  ten  days  in  the  factory  of  the  Le  Carbone  Company 
arranging  for  a  larger  production  to  meet  the  increased 
demand  for  these  brushes  in  the  United  States. 

Large  Power  Contract  Closed  in  Minneapolis. — The  Min- 
neapolis General  Electric  Company  recently  closed  a  con- 
tract with  the  Minneapolis  Steel  &  Machinery  Company, 
covering  1066  hp  at  present  and  ultimately  1500  hp,  for  a 
period  of  ten  years.  The  machinery  company  makes, 
among  other  things,  steam  engines.  It  has  been  operat- 
ing its  own  power  plant  for  over  twenty  years  and  is  the 
largest  concern  of  its  kind  in  the  city. 

Financial  Statement  of  a  Pittsburgh  Utility  Company. — 
The  American  Water  Works  &  Guarantee  Company,  of 
Pittsburgh,  Pa.,  reports  net  earnings  for  the  fiscal  year 
ended  April  30  of  $1,704,500,  as  compared  to  $1,090,061  in 
1912  and  $823,133  in  1911.  The  properties  of  the  company 
are  scattered  through  seventeen  states,  and  there  will  be 
issued  and  mailed  to  its  stockholders  on  June  11  a  complete 
report  of  them,  including  a  number  of  views. 

Pumping  Water  for  Irrigation  in  California. — At  Stock- 
ton, Cal.,  the  water  level  is  so  near  the  surface  of  the 
ground  that  it  has  been  found  very  cheap  to  raise  water 
for  irrigation  purposes  by  means  of  electrically  operated 
pumps.  More  than  300  pumping  plants  have  been  equipped 
for  this  purpose  with  electric  motors,  and  this  business  has 
been  secured  by  the  Western  States  Gas  &  Electric  Com- 
pany, which  since  the  first  of  the  year  has  gained  2249  hp 
of  power  business. 

Planning  a  Copper  Merger. — The  Consolidated  Copper 
Mines  Company,  recently  incorporated  in  Delaware,  is 
making  an  effort  to  form  a  combination  with  the  Giroux 
Consolidated  Copper  Company,  the  Butte  &  Ely  Copper 
Company,  the  Copper  Mines  Company  and  the  Chainman 
Consolidated  Copper  Company.  At  the  present  time  the 
Giroux  and  Copper  Mines  companies  are  the  only  produc- 
ers, but  it  is  believed  that  further  development  of  the  other 
properties  under  a  single  management  will  prove  profitable. 

Electric  Power  for  Zinc  Mining. — A  contract  has  recently 
been  closed  between  the  Interstate  Light  &  Power  Com- 
pany and  the  Mineral  Point  Zinc  Company,  both  of  Galena, 
111.,  for  the  delivery  of  energy  to  310  hp  of  electric  motors, 
to  operate  in  the  Black  Jack  Mine  near  Galena.  The 
greater  part  of  the  energy  used  in  the  lead  and  zinc  mines 
in  this  territory  is  supplied  by  the  Interstate  company. 
Mining  activities,  which  were  temporarily  affected  by  the 
tariff  measures,  are  resuming  their  normal  condition  and 
several  new  mines  are  being  opened  up. 

New  Power  Plant  to  Start  Up  at  Gadsden,  Ala. — A  new 
steam  generating  station  will  be  put  in  operation  at  Gads- 
den, Ala.,  during  the  coming  month  by  the  Alabama  Trac- 
tion, Light  &  Power  Company.  Energy  will  be  delivered 
from  this  station  to  Anniston,  Sylacauga,  Talladega,  Alex- 
ander City,  Pell  City,  Leeds,  Birmingham  and  Gadsden. 
The  equipment  at  the  Gadsden  station  consists  of  two  gen- 
erating units,  with  six  boilers,  and  mechanical  fuel  and  ash 
handling  apparatus.  The  generating  voltage  will  be  2300 
and  this  will  be  stepped  up  to  110,000  volts  for  transmission. 

Automatic  Stoker  Installations. — Through  Mr.  R.  W.  E. 
Leach,  of  the  American  Engineering  Company,  it  is 
learned  that  during  the  past  week  that  concern  has  closed 
contracts  with  the  Rhode  Island  Company,  Providence, 
R.  I.,  for  Taylor  stokers  of  5000-hp  capacity  and  with  the 
Narragansett  Electric  Light  Company,  also  of  Providence, 
for  stokers  of  the  same  and  7200-hp  capacity.  It  is  claimed 
that  these  two  plants  are  to  be  among  the  most  up-to-date 
in  this  country.  Orders  for  Taylor  stokers  have  also  been 
placed  by  the  New  York,  New  Haven  &  Hartford  Railroad 
Company  for  its  Van  Nest  (New  York  City)  repair  shops 
and  by  the  Fitchburg  (Mass.)  Gas  &  Electric  Company. 


Annual  Report  of  J.  G.  White  &  Company,  Inc. — The 
tenth  annual  report  of  J.  G.  White  &  Company,  Inc.,  was 
placed  in  the  hands  of  the  stockholders  this  week.  Accom- 
panying it  was  a  brief  summary  of  the  main  points  of  inter- 
est by  J.  G.  White,  president  of  the  company.  The  balance 
sheet  for  the  fiscal  year  ended  Feb.  28  showed  that  at  the 
close  of  the  fiscal  year  the  total  debts  of  the  company  were 
less  than  half  of  the  cash  in  bank  and  on  hand.  Actual 
profits  for  the  year  were  nearly  $847,000,  and  after  deduct- 
ing various  items  for  reserves  and  undistributed  expenses 
a  net  profit  of  over  $296600  was  shown.  During  the  past 
year  in  connection  with  the  reorganization  of  the  com- 
pany's properties  it  was  found  advisable  to  take  up  a  bond 
issue  which  was  made  in  the  previous  year,  and  the  reserve 
fund  of  $300,000  set  aside  for  this  purpose  made  the  net 
profit  somewhat  smaller  than  it  might  otherwise  have  been. 
The  addition  to  the  surplus  was  $176,647.95,  making  the 
total  surplus  of  the  company,  as  of  Feb.  28,  $782,169.98. 

Decision  in  the  Proposed  Louisville  Merger. — H.  M. 
Byllesby  &  Company,  of  Chicago,  have  been  endeavoring 
for  some  time  to  form  a  combination  of  the  two  gas  com- 
panies and  the  four  electric  companies  operating  in  the 
neighborhood  of  Louisville,  Ky.  Some  time  ago  the  nec- 
essary ordinances  were  passed  and  franchises  granted  to 
allow  of  the  carrying  out  of  this  plan,  but  negotiations 
were  then  held  up  by  a  taxpayers'  suit  alleging  violation 
of  the  anti-trust  statutes  of  Kentucky.  On  May  28  the 
Court  of  Appeals  of  Kentucky  handed  down  a  decision  to 
the  effect  that  the  proposed  consolidation  is  legal  and  does 
not  violate  any  anti-trust  provisions  of  the  Kentucky  laws. 
This  decision  removes  the  last  obstacle  to  the  unification 
of  these  gas  and  electric  interests.  The  conditions  of  the 
grant  provide  for  the  bringing  of  natural  gas  from  West 
Virginia  and  for  a  reduction  in  electric  and  gas  rates.  It  is 
expected  that  the  unification  of  management,  together  with 
the  decrease  in  rates,  will  greatly  increase  the  volume  of 
service. 

Proposed  Telegraph  Extensions  in  the  Middle  West. — 
During  the  coming  summer  the  Postal  Telegraph  &  Cable 
Company  plans  to  construct  along  the  right-of-way  of  the 
Frisco  lines  an  extension  of  its  telegraph  system  reaching 
from  Kansas  City  to  Joplin,  Mo.,  and  there  dividing  into 
two  branches,  one  going  eastward  to  Springfield,  Mo.,  and 
the  other  stretching  in  a  southwesterly  direction  to  Mus- 
kogee, Okla.,  from  which  center  short  branches  will  reach 
to  Tulsa,  McAlester  and  Fort  Gibson,  Okla.,  and  Fort 
Smith,  Ark.  These  extensions  will  aggregate  571  miles 
of  new  line  and  will  open  up  to  the  company  sixteen  impor- 
tant towns  which  it  has  not  been  able  to  reach  so  far  on 
its  own  lines.  It  is  hoped  that  the  work  on  these  lines  will 
be  completed  before  the  first  snowfall.  Other  extension 
work  in  which  the  same  company  is  interested  is  that  being 
carried  on  by  the  North  American  Telegraph  Company  in 
North  Dakota  by  which  it  is  planned  to  enter  the  cities  of 
Grand  Forks  and  Fargo  by  July  I,  resulting  in  important 
patronage  for  the  Postal-North  American  system. 
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Mr.  E.  B.  Korst  has  succeeded  Mr.  W.  Crawford  as  dis- 
trict superintendent  for  the  Central  Illinois  Public  Service 
Company  at  Pittsfield,  111.  The  Pittsfield  division  includes 
eleven  towns. 

Mr.  Edgar  G.  Scott  has  resigned  his  position  as  electrical 
engineer  at  the  Boott  Mills,  Lowell,  Mass.,  to  become  su- 
perintendent of  power  and  machine  shops  of  the  Ludlow 
Manufacturing  Associates,  Ludlow,  Mass.  Since  his  gradu- 
ation from  Worcester  Polytechnic  Institute  in  1905  Mr. 
Scott  has  been  successively  connected  with  the  Westing- 
house  Electric  &  Manufacturing  Company,  the  Boston 
Elevated  Railway  Company  and  N.  J.  Neall,  consulting 
electrical  engineer. 

Mr.  James  E.  Hewes  has  been  appointed  general  manager 
of  the  Albany  (N.  Y.)  Southern  Railroad,  which  operates 
an  interurban  railway  between  Albany  and  Hudson,  N.  Y., 
and  also  supplies  electrical  energy  to  Hudson  and  the  towns 
between  it  and  the  capital.  Mr.  Hewes  succeeds  Mr.  R.  1 
Smith,  who  resigned  some  time  ago  to  accept  a  position  in 
Jackson,  Miss.  He  is  a  graduate  of  Johns  Hopkins  and  for 
many  years  was  engaged  in  the  construction  of  both  rail- 
ways and  electric  light  and  power  stations. 

Mr.  W.  W.  Coleman,  for  the  past  twelve  years  with  the 
Union  Switch  &  Signal  Company,  has  been  appointed  sales 
engineer  in  the  railway  sales  department  of  the  Edison 
Storage  Battery  Company.  After  graduation  from  the  Park 
Institute  of  Pittsburgh.  Mr.  Coleman  was  employed  by  the 
Westinghouse  Electric  &  Manufacturing  Company  and  later 
he  was  designer  for  the  chief  engineer  of  the  Cambria  Steel 
Company.  With  the  Union  Switch  &  Signal  Company  Mr. 
Coleman  was  successively  chief  draftsman,  assistant  engi- 
neer and  designer  to  chief  engineer.  His  headquarters 
will  be  at  Orange,  N.  J. 

Mr.  W.  J.  Harvie,  whose  appointment  to  the  position  of 
railway  manager  of  the  operating  department  of  J.  G. 
White  &  Company,  was  noted  in  our  issue  dated  March  2, 
1912,  has  been  appointed  assistant  to  the  president  and 
engineer  of  construction  of  the  Hagerstown  &  Frederick 
Railway.  Mr.  Harvie  graduated  from  Syracuse  University 
with  the  degree  of  electrical  engineer,  and  has  served  as 
electrical  engineer  for  the  Syracuse  &  Suburban  Railroad 
and  the  Utica  &  Mohawk  Valley  Railway  and  as  chief  engi- 
neer of  the  Syracuse  Rapid  Transit  Company  and  the 
Oneida  Railway.  He  was  president  of  the  American  Elec- 
trical Railway  Engineering   Association   in    191 1. 

Mr.  W.  S.  Townsend,  who  has  been  acting  manager  of 
the  Albany  (N.  Y.)  Southern  Railroad  Company  for  some 
time,  has  been  appointed  assistant  general  manager  of  the 
company  with  headquarters  at  Hudson.  Mr.  Townsend  is  a 
graduate  of  the  Worcester  Polytechnic  Institute  and  for 
many  years  was  in  charge  of  the  Tri-State  Railway  &  Light 
Company  of  East  Liverpool,  Ohio.  When  Mr.  R.  C.  Smith 
resigned  as  manager  of  the  Albany  company  over  a  year 
ago  Mr.  Townsend  was  placed  in  charge  temporarily,  there 
being  no  assistant  general  manager  under  Mr.  Smith.  The 
plan  of  the  company  now  is  to  have  a  resident  officer  at  both 
terminals  so  as  to  handle  the  railway  and  electric  business 
in  the  section  between  Hudson  and  Albany  to  better  ad- 
vantage. 

Mr.  P.  T.  Glidden,  whose  appointment  as  general  man- 
ager of  the  Consumers'  Power  Company  of  St.  Paul,  Minn., 
was  announced  in  these  columns  on  May  24.  was  born  in 
Massachusetts  in  the  year  1870,  reared  and  educated  in 
South  Carolina,  and  returned  to  Boston,  his  native  city,  in 
1887.  From  1889  to  1893  Mr.  Glidden  was  with  the  Holtzer- 
Ca'bot  Electric  Company,  leaving  its  employ  to  go  with 
the  Schaeffer  Electrical  Company.  In  1895  the  New  York 
Edison  Company  added  Mr.  Glidden  to  its  staff,  and  for 
eight  years  he  was  with  this  company  in  the  operating, 
business  and  commercial  departments.  The  year  1903  he 
spent  with  the  Ohio  Brass  Company.  In  1904  he  accepted 
the  position  of  manager  of  the  new-business  department  of 
the  Binghamton  (N.  Y.)  Light,  Heat  &  Power  Company. 
A  year  and  a  half  of  effort  there  resulted  in  his  being 
elected  vice-president  and  general  manager.  A  few  months 
later  he  assumed  charge  of  the  Sayre  (Pa.)  Electric  Com- 
pany, and  a  year  after  he  became  vice-president  and  general 
manager  of  the  Eastern  Pennsylvania  Power  Company,  of 
Easton,  Pa.,  retaining  the  management  of  the  Binghamton 


T.   I.   Jones 


and  Sayre  companies  (all  Meikleham  &  Dinsmore  proper- 
ties) until  he  became  associated  with  the  Louisville  Light- 
ing Company,  which  utility  he  left  to  go  to  St.  Paul. 

Mr.  Theodore  Inslee  Jones,  who  is  the  new  chairman 
of  the  Commercial  Section  of  the  National  Electric  Light 
Association,  is  general  sales  agent  of  the  Edison  Electric 
Illuminating  Company  of 
Brooklyn,  and  has  been  for 
the  past  year  vice-chairman 
of  the  Commercial  Section. 
He  is  also  chairman  of  the 
Commercial  Section  electrical 
merchandising  and  finance 
committees.  Mr.  Jones  was 
graduated  from  the  Massa- 
chusetts Institute  of  Tech- 
nology with  the  degree  of 
B.  S.  in  the  class  of  1896.  In 
that  year  he  began  work  in 
the  New  York  office  of  the 
American  Telephone  &  Tele- 
graph Company,  being  identi- 
fied with  the  inspection  and 
executive  departments.  While 
there  he  originated  and 
equipped  the  first  school  of  instruction  for  telephone  traffic, 
writing  the  first  book  of  instruction  for  handling  long- 
distance business.  This  has  since  become  an  important 
adjunct  of  all  telephone  companies'  work.  After  four  years 
with  the  American  Telephone  &  Telegraph  Company  he 
directed  the  traffic  department  work  of  the  New  York  & 
New  Jersey  Telephone  Company  in  New  Jersey.  During 
this  period  he  began  deliverng  a  course  of  lectures  on  tele- 
phone topics  for  the  New  York  Board  of  Education  in  the 
public  and  high  schools  of  the  city.  Mr.  Jones  has  con- 
tinued his  lecture  work,  including  electric  light,  power  and 
railway  subjects,  up  to  the  present  time.  Leaving  the  tele- 
phone field  in  the  early  part  of  1907,  he  accepted  a  position 
as  illuminating  engineer  with  the  Nernst  Lamp  Company 
in  New  York,  a  Westinghouse  corporation,  and  while  in 
this  position  was  called  upon  to  organize  the  sales  depart- 
ment of  the  United  Electric  Light  &  Power  Company  of 
New  York,  becoming  its  first  sales  manager.  After  two 
3'ears'  work  with  the  United  company,  he  was  invited  to 
take  charge  of  the  sales  activities  of  the  Brooklyn  Edison 
company,  which  position  he  accepted  in  September,  1909. 
He  reorganized  the  department,  including  from  that  time 
the  advertising  and  old-building  work,  which  had  until  then 
been  conducted  separately  from  the  selling  organization. 
In  less  than  four  years,  under  Mr.  Jones'  direction,  the 
sales  department  has  written  business  amounting  to  ap- 
proximately 3,033,472  50-watt  equivalents,  increasing  the 
company's  gross  income  from  $3,700,000  during  1909  to 
$5,200,000  during  igi2.  Since  the  present  organization  of 
the  sales  department,  more  than  200  private  plants  have 
been  replaced  in  Brooklyn  by  Edison  service.  Mr.  Tones 
has  presented  a  number  of  papers  before  the  conventions  of 
the  National  Electric  Light  Association  and  the  Association 
of  Edison  Illuminating  Companies  Among  these  may  be 
mentioned  "Functions  of  a  Sales  Department,"  "Develop- 
ment of  Revenue  from  Existing  Customers,"  "Canvassing  by 
Telephone,"  "Selling  Electricity"  and  "Instrumental  Meth- 
ods of  Measuring  Maximum  Demand."  He  is  past-states- 
man of  the  Sons  of  Jove,  New  York  district,  and  is  a  mem- 
ber of  the  American  Institute  of  Electrical  Engineers,  the 
Illuminating  Engineering  Society,  the  New  York  Electrical 
Society  and  the  Manufacturers'  Association  of  New  York, 
He  is  also  a  member  of  the  Technology  Club  of  New  York, 
the  Crescent  Athletic  Club  of  Brooklyn  and  the  Long  Island 
Automobile   Club. 


Obituary 


Robert  J.  Daley,  superintendent  of  the  Pittsburgh  Bureau 
of  Electricity,  died  on  June  2  at  his  home  in  that  city.  He 
was  born  in  Elyria.  Ohio,  fifty-seven  years  ago.  Moving  to 
Pittsburgh  when  a  young  man.  he  became  associated  suc- 
cessively with  the  Allegheny  County  Light  Company,  the 
Postal  Telegraph  Company,  the  Home  Telephone  Company 
and   the   Pittsburgh   Board   of  Underwriters. 
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a  number  of  extensions  to  outlying  districts.  Otto  Snyder,  superintend- 
ent, has  charge  of  the  work. 

MARQUETTE,  MICH.— Bids  will  be  received  at  the  office  of  the 
supervising  architect,  Treasury  Department,  Washington,  D.  C,  until 
June  26  for  a  conduit  and  wiring  system,  gas  piping,  lighting  fixtures, 
etc.,  in  the  United  States  post  office  and  court  house,  Marquette,  in 
accordance  with  drawings  and  specifications  copies  of  which  may  be  ob- 
tained at  th:  above  office  or  at  the  office  of  the  custodian  at  Marquette. 
O.    Wenderoth    is    supervising   architect. 

NORTHVILLE,  MICH.— Bids  will  be  received  by  the  village  of  North- 
ville  at  the  office  of  the  superintendent  of  the  electric-light  plant  until 
June  10  for  the  construction  of  a  concrete  spillway,  according  to  plans 
and  specifications  which  are  on  file  at  the  above  office  and  at  the  office 
of  L.  L.  Van  Tuyl,  consulting  engineer,  Detroit.  Samuel  Wilkinson  is 
superintendent    of   the    municipal    plant. 

WHITEHALL,  MICH.— The  Frugale  Pwr.  Co.  will  erect  an  electric- 
power  plant  to  be  located  at  Goderich  Dock,  Whitehall,  to  cost  between 
$15,000  and  $20,000.  The  equipment  will  consist  of  one  125-hp  Monarch 
oil  engine,  one  Westinghouse  180-kva,  three-phase,  60-cycle  generator  and 
General  Electric  switchboard  (100  kw  to  200  kw)  and  General  Electric 
transformers,  356  25-ft.  and  35-ft.  cedar  poles  for  6^  miles  of  overhead 
distribution  lines.  Lamps  not  yet  decided  upon.  Frank  H.  Speese,  of 
Whitehall,  is  engineer  in  charge. 

CINCINNATI,  OHIO.— The  Cincinnati  Pwr.  Co.,  recently  incorpo- 
rated, has  authorized  Stegner,  Hughes  &  Alves,  architects,  to  prepare 
plans  for  a  series  of  independent  power  plants.  It  is  understood  that 
the  company  proposes  to  build  small  power  plants  in  all  sections  of  the 
city. 

CINCINNATI,  OHIO.— Bids  will  be  received  at  the  office  of  the  clerk 
of  Board  of  Education,  City  Hall,  Columbus,  until  June  23  for  furnish- 
ing material  and  doing  all  work  necessary  to  complete  the  installation  of 
electric-lighting  systems  in  the  Whittier  and  Hyde  Park  Public  Schools, 
in  accordance  with  plans  and  specifications  on  file  in  the  office  of  G.  W. 
Handman,  business  manager,  511  West  Court  Street,  Cincinnati,  where 
blank   forms  may  be  obtained. 

CLEVELAND,  OHIO.— The  Continental  Gas  &  El.  Co.,  of  Cleveland, 
expects  to  erect  within  the  next  three  months  50  miles  of  33,000-volt 
transmission  lines  in  Iowa  and  Nebraska  and  to  purchase  one  300-kw 
and  one  400-kw  generator  with  engines,  etc.,  and  stokers  for  several 
small  power  stations.     C.   S.  Eaton  is  president. 

COSHOCTON,  OHIO.— The  Coshocton  Lt.  &  Htg.  Co.  expects  to  in- 
stall within  the  next  three  months  a  4000-kw  General  Electric  steam 
turbine  and  to  erect  17  miles  of  transmission  lines  from  Coshocton  to 
Newcomerstown.  The  company  has  secured  a  contract  to  furnish  elec- 
tricity to  operate  the  plant  of  James  B.  Clow  &  Sons  at  Newcomerstown 
(about  450  hp),  as  noted  in  the  issue  of  May  17.  C.  H.  Howell  is 
superintendent. 

DELPHOS,  OHIO.— The  Delphos  El.  Lt.  &  Pwr.  Co.  is  changing  its 
transmission  lines  from  Main  Street  to  alleys  in  rear  and  expects  to  pur- 
chase within  the  next  month  material  for  same,  including  poles,  wires, 
etc.,  and  within  the  next  two  months  expects  to  purchase  about  28  three- 
lamp  and  32  five-lamp  boulevard  posts  and  underground  cable  for  same, 
using  60-watt  Mazda  lamps.  The  company  has  within  the  last  four  months 
changed  its  station  from  reciprocating  engine-drive  to  turbo-alternator, 
running  condensing,  consisting  of  General  Electric  Curtis  turbine  and 
500-kw  alternator  and  switchboards.  Clarence  K.  Beilharz  is  superin- 
tendent. 

McCONNELLSVILLE,  OHIO-— The  Marietta,  Parkersburg  &  lnter- 
urban  Co.,  has  purchased  the  plant  and  water-power  lease  of  the  Mc- 
Connellsville-Malta  El.  Co.,  of  McConnellsville.  The  sale  includes  20- 
year  franchises  and  10-year  street  lighting  contracts  in  McConnellsville 
and  in  Malta.  The  plant  will  be  used  by  the  purchasing  company  to 
furnish  power  in  connection  with  an  extension  of  its  system  from  Bev- 
erly to  McConnellsville.  The  main  portion  of  the  plant  was  wrecked  by 
the  flood  in  March. 

STEUBENVILLE,  OHIO. — The  installation  of  an  ornamental  ftreet- 
lighting  system  throughout  the  city  is  under  consideration  by  the  Cham- 
ber of  Commerce. 

ELKHART,  IND.—  The  Board  of  Education  has  decided  to  change 
the  lighting  system  in  the  new  high  school  building. 

FORT  BENJAMIN  HARRISON,  IND.— Bids  will  be  received  at  the 
office  of  the  Department  Quartermaster,  Federal  Building,  Chicago,  111., 
until  June  17  for  furnishing  material  and  constructing  an  Isolation  Hos- 
pital at  Fort  Benjamin  Harrison,  Ind.,  including  plumbing,  heating, 
electric  wiring  and  fixtures,  etc.  Plans,  specifications  and  blank  forms 
of  proposals  will  be  furnished  on  application  to  the  office  of  the  depot 
quartermaster,  Chicago,  111.  Plans  and  specifications  may  be  seen  at 
the  office  of  the  quartermaster  at  Fort  Benjamin  Harrison.  A.  L.  Smith 
is  depot  quartermaster. 

INDIANAPOLIS,  IND.— Bids  will  be  received  at  the  office  of  the 
supervising  architect,  Treasury  Department,  Washington,  D.  C,  until 
June  20  for  an  electric-vault  protection  system  in  the  United  States 
post  office  at  Indianapolis,  in  accordance  with  plans  and  specifications 
copies  of  which  may  be  obtained  at  the  above  office  or  at  the  office  of 
the   custodian.      O.    Wenderoth    is   supervising   architect. 

JEFFERSONVILLE,  IND.— Bids  will  be  received  at  the  office  of  the 
depot   quartermaster,   Jeffersonville,   until  June    11    for  furnishing   and   in- 


stalling two  75-hp  tubular  high-pressure  boilers  with  Dutch  ovens.  Fur- 
ther information  may  be  obtained  upon  application  to  H.  R.  Perry,  depot 
quartermaster. 

PORTLAND,  IND.— The  city  of  Portland  is  contemplating  the  instal- 
lation of  a  new  boiler  and  fittings  in  the  muicipal  electric-light  plant, 
to  cost  $4,000.      O.   O.   Clayton  is  city  engineer. 

BELVIDERE,  ILL.— We  are  informed  that  the  Illinois  Northern 
Utilities  Co.,  of  Chicago,  does  not  contemplate  the  construction  of  a 
power  plant  at  Belvidere  this  year.  It  is  possible  that  a  plant  may  be 
built  here  sometime  next  year. 

CHICAGO,  ILL.— Bids  will  be  received  at  the  office  of  the  supervising 
architect,  Treasury  Department,  Washington,  D.  C,  until  June  20  for  an 
electric  vault-protection  system  in  the  United  States  post  office  at  Chi- 
cago, 111.,  in  accordance  with  plans  and  specifications  copies  of  which 
may  be  had  at  the  above  office  or  at  the  office  of  the  custodian  at 
Chicago.      O.   Wenderoth   is  supervising  architect. 

LEWISTOWN,  ILL. — Improvements  are  contemplated  by  the  Lewis- 
town  El.  Co.,  including  the  installation  of  two  or  three  new  boilers,  the 
rating  and  make  not  yet  determined,  and  from  75  kw  tp  100  kw  in  new 
transformers,  make  not  determined.  A  coal  and  ash  conveyor  equip- 
ment may  be  installed.  Later  on  the  company  may  install  a  direct-con- 
nected unit  with  Westinghouse  five-panel  switchboard  and  instruments. 
Overhead-line  material  will  consist  of  20,000  ft.  of  weatherproof  wire, 
etc.,  from  the  American  Insulated  Wire  &  Cable  Co. ;  underground 
distribution  system  for  36  posts  for  tungsten- lamp  clusters  will  be  re- 
quired. The  purchase  of  40  series  6.6  amp,  200-cp  tungsten  lamps  and 
from  100  to  200  meters  (type  not  yet  determined)  is  under  consideration. 
The  company  will  cfarry  electrical  supplies  and  equipment.  C.  W.  King 
is   treasurer    and    general    manager. 

MOLINE,  ILL.— The  City  Council  has  decided  to  change  the  present 
arc-lamp   system  in   the   residential   district   for   incandescent   lamps. 

PEORIA,  ILL.— Bids  will  be  received  by  the  supervising  architect, 
Treasury  Department,  Washington,  D.  C,  until  June  20  for  an  electric 
vault-protection  system  in  the  United  States  post  office  at  Peoria,  111., 
in  accordance  with  plans  and  specifications  copies  of  which  may  be 
obtained  at  the  above  office  or  the  office  of  the  custodian  at  Peoria. 
O.   Wenderoth  is  supervising  architect. 

STERLING,  ILL.— The  Twin  City  Booster  Club  has  been  formed  by 
business  men  of  Sterling  and  Rock  Falls.  The  project  to  install  an  or- 
namental lighting  system  in  both  cities  and  over  the  connecting  bridge 
will  probably   be  taken   up. 

GREEN  BAY,  WIS. — The  special  committee  appointed  by  the 
Council  has  recommended  that  the  present  arc  lamps  be  abandoned  and 
incandescent    lamps    erected    at    every    street    corner. 

HOLLANDALE,  WIS.— Plans  have  been  prepared  by  Herman  Azza- 
Hne,  Sr.,  for  the  installation  of  an  electric-light  plant  in  Hollandale. 
The  proposed  plant  will  be  operated  by  water-power. 

KILBOURN,  WIS.— The  Southern  Wisconsin  Pwr.  Co.,  of  Madison, 
contemplates  the  erection  of  a  high-tension  transmission  line  from  Kil- 
bourn  to  Portage,  via  Sauk  City,  Prairie  du  Sac  and  Baraboo.  The 
company  proposes  to  furnish  each  of  these  cities  with  electricity  for 
lamps   and    motors. 

SHEBOYGAN,  WIS.— Steps  have  been  taken  by  the  City  Council  to 
secure  a  hearing  before  the  Wisconsin  Railroad  Commission  on  the 
project  to  establish  an  electric-light  plant. 

WAUTOMA,  WIS.— The  Village  Board  has  granted  Charles  T.  Dahlke, 
of  Neshkoro,  a  franchise  to  install  an  electric-light  system  here  for  a 
period  of  20  years.  Electricity  for  operating  the  system  will  be  supplied 
from  the  plant  at  Neshkoro,  9   miles  distant. 

BEMIDJI,  MINN.— The  electric-light  plant  and  dam  of  the  Warfield 
El.  Co.,  at  Warfield,  on  the  Mississippi  River,  a  few  miles  east  of  here, 
was  completely  destroyed  on  May  24  by  a  wind  and  electrical  storm. 
The   plant  supplied  electricity  in   Bemidji. 

FARIBAULT,  MINN.— Bids  will  be  received  by  the  Board  of  Edu- 
cation, Faribault,  addressed  to  Dr.  W.  H.  Robillard,  chairman,  until 
June  14,  for  construction  of  new  high  school  building,  including  general 
contract  work,  heating,  plumbing  and  electrical  work,  in  accordance 
with  plans  and  specifications  prepared  by  C.  H.  Johnston,  architect,  715 
Capital  Bank  Building,  St.  Paul.  Bids  will  be  received  collectively  and 
separately,  to  be  submitted  only  on  form  of  bids  supplied  by  the  archi- 
tect. Copies  of  plans  and  specifications  may  be  seen  at  the  old  High 
School  building,  Faribault,  and  at  the  Builders*  Exchanges  at  St.  Paul 
and    Minneapolis,    Minn.,   and   La    Crosse,    Wis. 

LAKE  CITY,  MINN.— Bids  will  be  received  by  the  Board  of  Educa- 
tion, Lake  City,  until  June  13  for  the  construction  of  an  addition  to  the 
present  High  School  building  according  to  plans  and  specifications  which 
are  on  file  at  the  Builders'  Exchange,  Minneapolis,  Minn.,  and  St.  Paul, 
Minn.;  Betcher  Lumber  Co.,  Red  Wing,  Minn.,  and  Alban  &  Hausler, 
architects,  407  Chamber  of  Commerce  Building.  St.  Paul,  Minn.  Separate 
bids  are  desired  on  general  construction,  heating,  plumbing  and  electric 
wiring.     F.  H.   Kemp  is  secretary. 

MAYVILLE,  MINN.— Bids  will  be  received  by  the  city  of  Mayville 
ru  the  office  of  the  Auditor,  C.  O.  Vangen,  until  June  10  for  furnishing 
and  installing  material  and  equipment  for  a  complete  electric-light  plant 
and  an  addition  to  the  water-works  system  as  follows:  Division  (1) 
brick  power  station;  (2)  radial  brick  stack  or  concrete  stack  or  self- 
supporting   steel    stack;    (3)    boiler-room    extension;    (4)    steam-engine   in- 
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stallation;     (5)    electrical    equi|  ewer    and    water    mains;    (7) 

pump  ami  pump  installation,  remote  control;  (8)  bids  on  old  equipment. 
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I  \«  RSONVILLE,  FLA.— The  Southern  Utilities  Co.,  of  Jack- 
is  planning  the  installation  of  additional  equipment  in  several  of  its 
plants  as  follows:  In  the  plant  of  the  Ariston  Ice  &  El.  Co..  at  Fort 
Myers,  one  300-kw  turbo-generator  set  and  four-panel  switchboard;  the 
Arcadia  Ice  &  El.  Co.,  of  Arcadia,  one  150-kw  direct-connected  tandem- 
compound  unit  and  four-panel  switchboard;  the  Tarpon  Springs  Ice  & 
El.  Co.,  of  Tarpon  Springs,  one  150-kw  compound  direct-connected  unit. 
The  machinery  has  already  been  purchased.  The  J.  G.  White  Engineer- 
ing Corpn.,  42  Exchange  Place,  New  York,  N.  Y.,  is  operating  manager. 
H.    C.    Adams,   of  Jacksonville,   is  general   manager. 

ALICEVILLE,  ALA.— The  Aliceville  El.  Co.  is  installing  an  electric- 
light  plant  in  Aliceville.  The  equipment  will  consist  of  one  35-kw  Gen- 
eral Electric  single-phase,  60-cycle  generator,  transformers,  36,000  ft. 
Nos.  8,  6  and  4  wire,  and  cypress  poles,  and  about  400  tungsten  lamps. 
William   F.   Wolff,   of  Aliceville,   is   engineer   in   charge. 

BIRMINGHAM,  ALA.— The  Birmingham  Ry.,  Lt.  &  1' 
templates  erecting  a  2200-volt  transmission  line  to  Lewisburg,  Kimberly 
and  Sibley ville  to  furnish  electricity  for  coal  mines  and  manufacturing 
plants  in  that  territory  and  will  also  install  a  large  turbine  engine  in 
its  power  plant  at  Eighteenth  Street  and  Powell  Avenue.  The  cost  of 
the    transmission   lines  is   estimated   at   $50,000. 

I  AKROLLTON,  MISS.— Within  the  next  three  months  the  town  of 
Carrolltown  expects  to  purchase  weatherproof  wire,  lamps,  etc.  W.  E. 
Stilson  is  manager. 

PONTOTOC,  MISS.— The  Pontotoc  El.  Lt.  &  Pwr.  Co.  is  contemplat- 
ing the  installation  of  a  water-works  system  and  would  like  information 
on  mains,  pumps,  an  additional  boiler  and  probably  an  overhead  steel 
tank  having  a  capacity  of  from  75,000  gal.  to  100,000  gal.  L.  E.  Price  is 
manager. 

GREEN  FOREST,  ARK.— We  are  informed  that  the  Green  Forest 
Milling  &  Elevator  Co.  has  purchased  all  the  machinery  for  its  plant. 
J.    Yillines    is   president. 

HOPE,  ARK.— Within  the  next  two  months  the  city  of  Hope  expects 
to  erect  an  addition  to  the  power  house  of  the  municipal  electric-light 
and  water  plant  for  the  water  pumps.  A  300-kw  Bullock  generator  and 
Filer  &  Stowell  engine  (directly  connected)  are  now  being  installed. 
Charles    M.    Richards   is   superintendent. 

MORRILLTOX,  ARK.— The  Morrillton  Lt.  &  Pwr.  Co.  contemplates 
rebuilding  the  electric-light  plant,  which  was  destroyed  by  fire.  William 
L.   Moose  is  president  of  the  company. 

NEW  ORLEANS,  LA.— Bids  will  be  received  at  the  office  of  the 
supervising  architect,  Treasury  Department,  Washington,  D.  C,  urjtil 
June  20  for  an  electric  vault-protection  system  in  the  United  States 
mint  at  New  Orleans,  La.,  in  accordance  with  plans  and  specifications 
copies  of  which  may  be  obtained  at  the  above  office  or  at  the  office  of 
the    custodian   at    New    Orleans.      O.    Wendcroth   is   supervising    architect. 

CADDO,  OKLA.— The  Caddo  El.  Lt.  &  Pwr.  Co.  expects  to  purchase 
within  the  next  30  days  one  15-kw,  single-phase,  60-cycle,  1100-volt  gen- 
erator.    John  W.  Thomas  is  manager. 

ELK  CITY,  OKLA.— The  Elk  City  Ice,  Fuel  &  Lt.  Co.  expects  to  erect  a 
new  transmission  line  from  its  new  power  house  to  the  center  of  the  town 
and  has  recently  purchased  a  150-hp  boiler,  a  300-hp  Bates-Corliss  engine 
and  a  new  275-kw  Allis-Chalmers  generator,  exciter,  condenser  and  new 
switchboard. 

HOLDENVILLE,  OKLA.— The  Holdenville  Ice  &  El.  Co.  has  placed 
an  order  with  the  General  Electric  Co.  for  a  150-kw,  three-phase,  2300- 
volt,  60-cycle  generator.     W.   M.   Dunn  is  president  and  manager. 

McCURTAIN,  OKLA.— The  Twin  City  Ice.  Lt.  &  Pwr.  Co.  would  like 
quotations  of  prices  on  line  material,  poles,  etc.,  and  will  purchase  50 
or  60  meters  within  the  next  60  days  and  some  transformers  immediately. 
The  company  will  install  next  fall  one  100-hp  high-pressure  boiler  and 
one  80-hp  high-speed  steam  engine.  Next  year  the  company  expects  to 
purchase  a  new  75-kw,  three-phase,  60-cycle  generator  and  switchboard 
for  same.  The  company  will  do  all  the  inside  wiring  in  the  town.  B.  A. 
Little,   of   McCurtain,   is   engineer   in   charge. 

NEWKIRK,  OKLA. — The  city  of  Newkirk  expects  to  purchase  ma- 
terial for  an  ornamental  street-lighting  system  (three  blocks)  within  the 
next   three  months.      J.    H.    Fox  is  superintendent. 

OKMULGEE,  OKLA.— The  Okmulgee  Ice  &  Lt.  Co.  expects  to  increase 
the  generating  capacity  of  its  power  plant  and  enlarge  the  boiler  room 
this  fall.  Details  of  the  proposed  improvements  have  not  yet  been 
worked  out. 

VALLIANT,  OKLA. — An  election  has  been  called  to  vote  on  the 
proposition  to  issue  $51,000  in  bonds  for  the  installation  of  an  electric- 
light  plant  and  water-works  system  in  Valliant.  E.  W.  Gantt,  Sam 
Houston  Life   Building,   Dallas,    Tex.,   is  consulting  engineer. 

DALLAS,  TEX.— Plans  have  been  prepared  by  Harry  A.  Overbeck,' 
503  Juniata  Building,  Dallas,  for  the  installation  of  a  power  plant  in  con- 
nection with  the  jail.     Bids  will  probably  be  received  from  Aug.   1  to   15. 

DENISON,  TEX.— We  are  informed  that  the  Texas  Pwr.  &  Lt,  Co., 
of  Dallas,  does  not  contemplate  the  construction  of  a  power  plant  in 
Denison  at  present  as  reported  in  the  issue  of  May  10.  F.  R.  Slater  is 
general  superintendent. 

FORT  WORTH.  TEX.— The  wagon  factory  on  Fostepco  Heights,  of 
the  Fort  Worth  Wagon  Factory,  Inc.,  is  to  be  equipped  with  electric- 
motor-driven   machinery.      J.    F.    Shelton   is   manager. 


FORT  WORTH,  TEX.— The  Mutual  Cotton  Oil  Co.,  of  North  Fort 
Worth,  has  closed  a  contract  with  the  Fort  Worth  Pwr.  &  Lt.  Co.  for  the 
installation  of  electric  motors  to  replace  the  present  steam  plant.  The 
contract  calls  for  11  motors,  aggregating  561  hp,  to  be  installed  by  Aug.   1. 

FRANKLIN,  TEX. — The  city  commission  is  considering  the  purchase 
of  the  water  and  light  plants  of  the  Franklin  Wtr.  &  Lt.  Co.  If  the  deal 
is  consummated,  bonds  will  be  issued  for  enlarging  the  plants  and  for 
other   improvements  to  the   property. 

GALVESTON,  TEX.— Bids  will  be  received  by  John  D.  Kelley,  city 
secretary,  until  June  12  for  furnishing  60  ornamental  posts,  combina- 
tion trolley  and  arc-lamp  design,  and  26  ornamental  arc-lamp  posts,  all 
to  be  complete  with  lamps,  etc.,  installed  ready  for  operation.  Bids  are 
also  to  cover  the  installation  of  13,000  ft.  of  cable.  Specifications  may  be 
seen  at  the  office  of  W.   D.   Masterson,   city  superintendent  of  electricity. 

PLAINVIEW,  TEX.— The  Malone  Ice  &  Lt.  Co.  is  doubling  the  out- 
put of  its  power  plant  and  will  erect  a  system  of  transmission  lines  for 
the  purpose  of  furnishing  electricity  to  operate  a  number  of  irrigating 
pumping  plants  in  this  section. 


Pacific  States 

EATONVILLE,  WASH. — Arrangements  are  being  made  for  the  con- 
struction  of  a  municipal  electric-light  plant  to  be  located  near  Eaton- 
ville.  The  present  plans  provide  for  the  installation  of  one  50-kw,  three- 
phase,  2200-volt  generating  unit,  impulse  type  of  turbine  and  oil-type 
governor.  Other  data  will  not  be  decided  upon  until  the  power  site  is 
located.  Contiacts  for  construction  of  plant  will  be  let  in  about  two 
months.      Evans-Dickson   Co.,   725   Commerce   Street,   Tacoma,  is  engineer. 

PUYALLUP,  WASH. — The  City  Council  is  considering  a  proposition 
of  utilizing  Salmon  Springs  as  a  site  for  a  municipal  hydroelectric 
power  plant  to  furnish  electricity  for  lighting  the  streets  and  public 
buildings  and  for  power  and  commercial  purposes,  and  also  to  pump- 
the  water  from  Maplewood  Springs    (part  of  the  local  water  system). 

TACOMA,  WASH.— The  Department  of  Light  and  Water  will  soon 
begin  work  on  the  erection  of  an  additional  pole  transmission  line  (20 
miles  long)  from  the  city  to  connect  with  the  present  double  line  and 
transfer  one  line  from  the  single-pole  double  line.  B.  W.  Collins  is 
superintendent  of  electric  works. 

COTTAGE  GROVE,  ORE.— Investigations  are  being  made  at  the- 
head  of  the  McKenzie  River,  above  Belknap  Springs,  ?nd  estimates  pre- 
pared by  the  Oregon  El.  Ry.  Co.  for  the  construction  of  a  power  plant 
there.     G.    S.   Edmuston,   hydraulic  engineer,  is  in  charge  of  the  work. 

BAIRDSTOWN,  CAL.— G.  W.  Baird,  president  of  the  Bairdstown 
Improvement  Association,  is  promoting  the  installation  of  an  orna- 
mental street-lighting  system  from  the  mountains  to  the  sea.  The  Board 
of  County  Supervisors  has  been  authorized  to  advertise  for  bids  for  the 
installation  of  the  lighting  system  along  Huntington  Drive  from  Los- 
Angeles   to   Alhambra. 

DAVIS,  CAL.— Plans  are  being  perfected  by  R.  T.  Stone  for  the  con- 
struction of  a  large  irrigating  project  in  this  vicinity.  Electrically  driven 
pumps  will  be  used  throughout  the  system. 

FRESNO,  CAL.— Surveys  have  been  made  by  the  San  Joaquin  Lt.  & 
Pwr.  Corpn.,  of  Fresno,  for  location  of  a  60,000-volt  transmission  line 
along  the  east  side  of  San  Joaquin  Valley  which  will  ultimately  connect 
Bakersfield,  Porterville  and  Fresno.  Plans  for  construction  of  this  line 
(at  least  part  of  it)  are  now  being  prepared.  A.  G.  Wishon  is  general 
manager. 

JACKSON,  CAL.— Plans  are  being  prepared  for  the  installation  of  a 
street-lighting  system  in  Jackson. 

LOS  ANGELES,  CAL.— The  Pacific  El.  Ry.  Co.  has  taken  out  a 
permit  to  erect  a  substation  on  Vermont  Avenue,  to  cost  about  $5,000. 

LOS  ANGELES,  CAL.— The  Southern  California  Edison  Co.,  of  Los 
Angeles,  Cal.,  has  applied  to  the  State  Railroad  Commission  for  authority 
to  sell  30,000  shares  of  capital  stock  at  $100,  the  proceeds  to  be  used 
fur  extensions  to  the  Long  Beach  plant  and  to  pay  existing  indebtedness. 

SAN  FRANCISCO,  CAL.— The  Pacific  Gas  &  El.  Co.,  of  San  Fran- 
cisco, has  applied  to  the  State  Railroad  Commissi  en  for  permission  for 
;i  certificate  of  public  necessity  for  the  construction  of  three  additional 
power  plants  on  the  Bear  River,  in  Placer  County,  and  the  erection  of  a 
transmission  line  from  the  Bear  River  development  to  Nicolaus  in  the 
Sacramento   Valley. 

SAN  FRANCISCO,  CAL.— Bids  will  be  received  at  the  office  of  the 
supervising  architect,  Treasury  Department,  Washington,  D.  C,  until 
June  20  for  an  electric  vault-protection  system  in  the  United  States  Sub- 
treasury  (old)  building,  San  Francisco,  in  accordance  with  plans  and 
specifications,  which  may  be  had  at  the  above  office  or  at  the  office  of 
the  supervising  superintendent,  Post  Office  Building,  San  Francisco.  O. 
Wenderoth  is  supervising  architect. 

TULARE,  CAL. — The  State  Railroad  Commission  has  granted  the 
Tulare  County  Pwr.  Co.  authority  to  issue  promissory  notes  to  the 
amount  of  $15,971   to  cover  certain  extensions. 

ASHTON,  IDAHO.— The  Ashton  &  St.  Anthony  Pwr.  Co.,  Ltd.,  re- 
cently incorporated,  contemplates  the  construction  of  an  electric-light 
plant  near  Ashton,  to  cost  about  $200,000,  work  on  which  will  begin  in 
the    near    future.     The    proposed    plant    will    furnish    electricity    for    lamps 
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11I   motors  for  towns  ai  '  citiel   in  this  vicinity.     N.  N.   Holm  is  engineer 
1    1  barge  of  construction  and  A.  Whitten  is  president  of  the  company. 

KAILEY,  [DAHO.— The  Beaver  Kiver  Pwr.  Co.,  of  Boise,  has  ap- 
plied t.,  1  In  Citj  I  ouncil  for  a  franchise  to  furnish  electricity  for  lamps 
and   motors 

IDAHO    FALLS,    IDAHO.— The    City    Council    has    decided  /o    install 
an    ornamental    street-lighting    system    on    Shoup    and    Park    Avenues    and 
1 

MIDDLETON,    IDAHO.— The    'ouncil    has   granted    the    Beaver    River 
Pwi     I  0.,    if   I'.oise,  Idaho,  a  franchise  to  supply  electricity  for  Ian 
motors  here  for  a  period  of  50  years. 

MOUNTAIN     SOME,    IDAHO      Preliminary    ...  ■    being 

made     by    the   Eagle   Cove    Irri  u    3000   acres 

of  land  near  Loveridge   Ferry  on   Snake   River.      Electricity  for  operating 
the  pumps  will  be  supplied  by  the  great   Shoshone  S    I 
Co.,  of  Twin  Falls.     F.  C.  Home,  of   I'.oise,  is  engineer  of  the  project. 

MOUNTAIN    HOME,    [DAHO       I  Briar   Canyon    In. 

District,   located   south  Id 

for  the  sale  of  bonds  to  seem.  1   oi   installing  an   irri- 

gation  pumping   plant   ul    appi  1  lectricity  for  operating 

the  plant  will  be  supplied  by  the  Gn  11  ti    Pwr. 

'  1.      ni     Twin    Falls.      Tranami  erected. 

I".    A.   Tolman    is   engineer   in  charge. 

I  WIN  FALLS.  IDA he  G  1  one  a   Twin  ; 

I  0     1  1     practical!)    completed   1  -    the  construct* 
and    Hume    for   a    15,000-hp    plant    on    the    Malad    River. 

FLAGSTAFF,    ARIZ.— Preparations    arc    being    made    by    the    1 

II  It.    Co.    for    the    erection    of    a    new    electric-light    and    power   plant    in 
Flagstaff.     The  company   was   recently   granted   a   new   franchise. 

FREDERICK,  COL.— The  Town  Board  has  warded  the  contract  for 
furnishing  electricity  for  operating  the  pumping  plant  of  the  new  water- 
works   system    and    the    municipal    electric-light    system    to    the    Northern 

I  olorado   Pwr.  I  o.,  ol    Denver,   I 

<ii  1  1  I    .,     COL— The    Greeley     Hydro-Electric    Co.     is    plan- 
.1.  1  1   :,   powei    Station  about   75  miles  west   ol 

to    two    northwestern   COU!  "is   provide   for 

1  illation    of    four    200-hp    watcrwhccls    (probably    Pelton),    Lombard 

waterwheel    govet .    General     Elecl         alternating-current    geni 

1 ,  j  cle  snd  numbei    not  yet  decided    n 

urn    vet    been   determined;    the   bran  mission    line   will   be  about   95   miles 

long.         Vim      Construction     work     has     been     delayed         I        I..     St  1 

Greeley,    d 

\\  l  LI  S,    NE\       Worl     will  soon  be  started  on   thi 
in.    plant  to  be  established  on  Troul  Creek,  for  which   permission  lias  been 
granted  by  John  II.   Cozier  and   n     H.  Carier,      11  ,,1   will 

fuinish   electricity    for   lamps    and 

I I  IV, 

'  I    \"i  rON,    V    M  ■ -The  city  of  Clayton  is  contemplating  the 

1 1     1    new      in     1  I  within    the    next   six    months.      E.    E. 

Kirtley    is    superintendent. 

II  MING,  \.  M.— The  Deming  Ice  X-  Fl.  Co.  c  ,  it  once 
a    large    extension    to    its    generating    plant    and    to    install    high. pressure 

turbines,    pumps,    .  t.        1  i  I  ooo-volt 
Inch  tension    transmission    line    and    distributing    line    at    2300    volts    to 

handle  contract  for  2500  hp.     All  purchases  are  made  from  the  N« 

office   of   the   Federal    Lt.    &   Trac.    Co.,    60    '  V    Y 

Improvements   are   being   mail.  purposes 

in    the    Mimlircs    Valley;    tutlm                                              pumps    are  used     with 

dm.  1    in. urn    drive,   all   of   which   are   vertical      Frank    M.uiser  i«    . 

GALLUP,    N     M       1  in     G  "1     ! 

in hi    Imi.  , 

engine 

itchboai  'i       1  hi     ■    1 

I     within     the     next 
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loop      until    June    12    > 
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planl    to  the  Berlin   Light  <  ed   the 
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cation   to    P.    J.    Racine,    caretaker,    public   building.    Sault   Ste.    Marie,   and 

at  the   Department  o(    Public    W.;rk»,  Ottawa. 

TORO  is    »u 

I    the    purchas.  in    which    power    will    be    de 

I    to    supply    the    muni     ;  <lon,    Brechin. 

Sunderland     ai  have     signed     contracu     with     the 

commission    for    the   purchase    of   eai 

I  OR<  IN  l'< '    ONI 

of    th'     i  lading, 

electric    power    plant     . 

ders  will  be  received  under  ihe  following  heads:     Dams  and  power 

electrical    equipment;     hydraulic    equipment;     crane;     stop-log    winch    and 

headgate     mechani-m        Plans,     specifications     and     instruct!'  H 

may  be  obtained  at   thi  era  for  dam  and  power  house 

must    be    subn.  I  1    by    the    com-' 

W.    vV      i 

ntemplating  tl 
struction  of  a  new  electric-light  plant  to  be  located  on  the  river  about 
one-half  mile  from  the  town.  The  proposed  plant  will  have  an  output 
of  about  200  kw,  for  which  bids  are  now  being  asked.  Chipman  4 
Powers,  of  Toronto,  Ont.,  are  designing  engineers.  P.  J.  Stephens  is 
secretary    and    In 


Mexico 

GUTIERREZ     ZAMORA       MEXICO     Manuel     Angel     Fernanl- 
Ciiticrrer.    Zamora,    writes    that    he    is    contemplating    the    purchaic    of    a 
50-hp    Diesel    engine    of    the    tour-stroke    cycle    type,    tc    be    direct 
netted     ■ 
receive 
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BROOKS,  MAINE.— The  Waldo  County  El.  Lt.  &  Pwr.  Co.  has  been 
organized  with  a  capital  stock  of  $150,000  for  the  purpose  of  operating 
electric  light  and  power  plants.  A.  E.  Kilgore  is  president  and  J.  W. 
Hobbs,    treasurer,    both   of   Brooks. 

WATERTOWN,  N.  Y.— The  Continental  Pwr.  Corpn.  has  been  in- 
corporated with  a  capital  stock  of  $100,000  by  Victor  W.  Cutting,  George 
W.  Phillips,  Jr.,  Leon  Well  and  S.  Gibson,  of  320  West  Eighty-third 
Street,   Brooklyn. 

KALIDA,  OHIO.— The  Kalida  El.  Lt.  Co.  has  been  incorporated  with  a 
capital  stock  of  $10,000  by  J.  E.  Devoe,  S.  E.  Shipp,  A.  D.  Devoe,  Pearl 
E.   Devoe  and  H.   D.  Grindle. 

GEORGETOWN,  S.  C— The  Georgetown  Gas  &  El.  Co.  has  been  in- 
corporated  with  a  capital  stock  of  $100,000  to  build  and  operate  an  elec- 
tric system  and  gas  plant  and  electric  railway  in  Georgetown.  The  in- 
corporators are:     Joseph  T.  Hayden  and  Clawson  Backman. 

PARSONS,  W.  VA.— The  Parsons  El.  Co.  has  been  granted  a  charter 
with  a  capital  stock  of  $25,000.  The  incorporators  are:  J.  B.  Van 
Wagener.  Byron  Trimble  and  Alexander  Murdock,  of  Pittsburgh,  Pa.; 
C.  W.  Sheck,  of  Lebanon,  Pa.,  and  J.  A.   Lynch,  of   Swissvale,   Pa. 


Trade  Publications 

WIRE.— The  New  York-  Insulated  Wire  Company,  114  Liberty  Street, 
New  York,  has  issued  Price  Booklet  No.  23  on  its  Raven  black  core 
rubber-covered    wire. 

VIBRATORS.— The  Shelton  Electric  Company.  4  East  Forty-second 
Street.  New  York,  has  issued  a  leaflet  descriptive  of  its  vibrators,  mas- 
sage apparatus  and   hair  dryers   for  home   use. 

BELT  DRESSING.— The  Cling-Surface  Company,  Buffalo,,  New  York. 
has  issued  a  twelve-page  illustra'ed  booklet  which  advances  arguments  as 
to  why  "Cling-Surface"  should  be  used  and  contains  data  regarding  re- 
sults from  this  form  of  belt  treatment. 

ALTERNATING-CURRENT  RECTIFIERS.— In  an  eight-page  bul- 
letin, No.  100,  a  May  publication  of  the  Wagner  Electric  .Manufacturing 
Company,  St.  Louis,  Mo.,  alternating-current  rectifiers  for  charging 
small  storage  batteries  are  illustrated  and  described. 

CONVEYING  MACHINERY.— Bulletin  No.  51  of  the  Robins  Con- 
veying Belt  Company,  13  Park  Row,  New  York,  has  for  its  subject 
coal  and  coke  crushers,  feeders  and  elevators.  Brief  references  are 
made  to  this  class  of  apparatus,  accompanied  by  illustrations  and  dia- 
grams.     A    horse-power   chart    for   Robins   belt   conveyors   is   given. 

RECORDING  THERMOMETERS.— Catalog  No.  1300,  one  of  the 
Bristol  Company's  publications,  issued  from  Waterbury,  Conn.,  is  devoted 
;o  Bristol  Class  III  recording  thermometers  for  working  ranges  of 
temperatures  between  60  deg.  below  zero  and  800  deg.  Fahr.  A  number 
of  models  for  varying  applications  are  shown,  as  are  also  specimen  sec- 
tions of  different  size  charts. 

WATER  METERS.— In  a  sixteen-page  booklet  published  by  the 
Thomson  Meter  Company,  Brooklyn,  N.  Y.,  are  given  illustrated 
descriptions   of   the   Lambert   water   meters,    registers,    dials,   strainers   and 


fish-traps,  together  with  cuts  illustrating  the  component  parts  of  the 
water  meter,  a  price  list  and  a  table  showing  maximum  deliveries, 
weights  and  dimensions  of  Lambert  meters.  A  leaflet  containing  a  num- 
ber of  testimonial  letters  accompanies  the  booklet. 

FANS. — Colonial  single-phase  alternating-current  motors  are  described 
and  illustrated  in  Bulletin  No.  41,  recently  issued  by  the  Colonial  Fan 
&  Motor  Company,  Warren,  Ohio.  These  motors  are  said  to  embody 
radical  improvements  in  mechanical  construction  over  those  placed  on 
the  market  a  year  ago.  The  motors  are  of  the  induction  type  with  ro- 
tating secondary  member.  They  start  on  the  split-phase  principle  and 
neither  carbon  brushes  nor  commutators  are  required.  Various  tables  of 
ratings  are  given. 

AUTOMOBILE  TIRES.— The  B.  F.  Goodrich  Company,  Akron,  Ohio, 
has  recently  published  a  sixty-eight-page  pamphlet,  entitled  "Motor 
Trucks  of  America,"  which  contains  illustrations  and  the  more  important 
specifications  of  the  1913  American-made  models  of  motor  trucks  whose 
manufacturers  either  furnish  Goodrich  wireless  motor-truck  tires  as 
standard  equipment  or  supply  them  without  extra  cost  when  specified. 
Many  models  for  trucking  purposes  in  a  wide  variety  of  industries  are 
shown,   all   of   them    using   the   Goodrich   tires. 

CONVEYING  MACHINERY.— The  Peck  carrier,  manufactured  by  the 
Link-Belt  Company,  Philadelphia,  Pa.,  is  the  subject  of  a  comprehensive 
112-page  catalog,  known  as  Book  120  and  recently  copyrighted  by  the 
manufacturers.  The  Peck  carrier,  which  is.  used  for  conveying  coal, 
coke,  ashes,  cement,  sand  and  other  materials,  consists  of  a  continuous 
series  of  buckets  pivotally  suspended  between  two  endless  chains.  The 
book  is  excellently  illustrated  with  many  cuts  and  diagrams  which  tell 
their  story  in  an  interesting  manner.  The  Peck  carrier  for  handling 
coal  and  ashes  in  power  plants  is  illustrated  and  described,  and  a  li^t 
is  included  of  many  public  utility  companies  in  whose  plants  this  system 
has  been  installed. 


Business  Notes 


THE  COVIC  ELECTRIC  COMPANY  has  moved  its  New  York  office 
from    1133    Broadway   to    118   East  Twenty-eighth   Street. 

JAMES  R.  CRAVATH,  consulting  engineer,  has  moved  his  Chicago 
office  from  the  Old  Colony   Building  to   140   South  Dearborn   Street. 

C.  G.  YOUNG.— The  banking  firm  of  C.  G.  Young.  Trust  Building. 
New  York,  has  been  engaged  to  make  examinations  and  reports  on 
certain  important  public  utilities  in  Central  America.  Mr.  H.  A.  Bel- 
den,  one  of  the  firm's  engineers,  will  make  the  local  studies. 

HAMILTON-BEACH  MANUFACTURING  COMPANY.— A  New 
York  office  has  been  established  at  50  Church  Street,  in  the  Hudson  Ter- 
minal Building,  by  the  Hamilton-Beach  Manufacturing  Company,  Inc., 
Racine,   Wis.     This  office   will   be  in  charge  of  Mr.  J.   Jorgensen. 

COLUMBIA  INCANDESCENT  LAMP  WORKS.— At  the  Columbia 
Incandescent  Lamp  Works  of  the  General  Electric  Company,  St.  Louis, 
there  has  recently  been  organized  an  illumination  department  with  a 
view  to  assisting  salesmen  and  all  agents  handling  Columbia  lamps  in 
planning  improved  and  efficient  lighting  installations  for  isolated  plants 
and   central-station   customers. 


Directory  of  Electrical  Associations, 
Societies,  Etc. 


Alabama  Light  and  Traction  Association.  Secretary-treasurer,  H.  O. 
Hanson,   Mobile,   Ala. 

American  Association  for  the  Advancement  of  Science.  Secretary, 
L.  O.  Howard,  Smithsonian  Institution,  Washington,  D.  C. 

American  Electric  Railway  Accountants'  Association.  Secretary- 
treasurer,  Matthew  R.  Boylan,  Public  Service  Railway  Co.,  Newark,  N.  J. 
Annual  convention,  Atlantic  City,  N.  J.,  Oct.    13-17. 

American  Electric  Railway  Association.  Secretary,  H.  C.  Donecker, 
29  West  39th  St.,  New  York.  Annual  convention,  Atlantic  City,  N.  J., 
Oct.    13-17. 

American  Electric  Railway  Engineering  Association.  Secretary, 
H.  C.  Donecker,  29  West  39th  St.,  New  York.  Annual  convention,  At- 
lantic  City,   N.   J.,   Oct.    13-17. 

American  Electrochemical  Society.  Secretary,  Prof.  J.  W.  Richards, 
Lehigh  University,   South  Bethlehem,  Pa. 

American  Electro-Therapeutic  Association.  Secretary,  Dr.  J.  Wil- 
lard  Travell,  27  East   11th   St.,   New  York. 

American  Institute  of  Consulting  Engineers.  Secretary-treasurer, 
Eugene  W.  Stern,  103  Park  Ave.,  New  York  City.  The  council  meets 
the  first  Friday  of  every   month. 

American  Institute  of  Electrical  Engineers.  Secretary,  F.  L. 
Hutchinson,  33  West  39th  St.,  New  York.  Board  of  directors  meets 
monthly.  Sections  and  branches  in  the  principal  electrical  centers 
throughout  tne  country.  Annual  convention,  Cooperstown,  N.  Y.,  June 
23-27.  x 


American  Physical  Society.  Secretary,  Ernest  Merritt,  Cornell  L'ni- 
versity,  Ithaca,  N.  Y. 

American  Society  of  Heating  and  Ventilating  Engineers.  Secretary, 
W.  W.  Macon,  29  West  39th  St.,  New  York. 

American  Water  Works  Association.  Secretary,  J.  M.  Diven,  271 
River  St.,  Troy,  N.  Y. 

Arkansas  Association  Public  Utility  Operators.  Secretary,  W.  J. 
Tharp,  Little   Rock,   Ark. 

Association  of  Edison  Illuminating  Companies.  Secretary,  Geo.  C 
Holberton,  Pacific  Gas  &  Elec.  Co.,  San  Francisco,  Cal.  Annual  meeting, 
Cooperstown,  N.   Y.,  Sept.   8. 

Association  of  Iron  and  Steel  Electrical  Engineers.  Secretary, 
James  Farrington,  Steubenville,  Ohio. 

Association  of  Railway  Electrical  Engineers.  Secretary-treasurer, 
Jos.  A.  Andreucetti,  Chicago  &  Northwestern  Railway,  Chicago.  Annual 
meeting,   Chicago,    Oct.    20-24. 

Association  of  Railway  Telegraph  Superintendents.  Secretary,  P. 
W.    Drew,    112   West   Adams   St.,    Chicago. 

Canadian  Electrical  Association.  Secretary,  C.  E.  Bowden,  Birkbeck 
Building,  Toronto,  Ont.,  Can.  Annual  convention,  Toronto,  Can.,  June 
25,    26,    27. 

Colorado  Electric  Club.  Secretary,  C.  F.  Oehlmann.  Meets  every 
Thursday  at  Albany  Hotel,  Denver,   Col. 

Colorado  Electric  Light,  Power  and  Railway  Association.  Secre- 
tary. Thomas  F.  Kennedy,  900  15th  St.,  Denver,  Col.  Annual  meeting, 
Denver,    Oct.    6. 

Electric  Club  of  Chicago.  Secretary,  W.-M.  Connelly,  1417  Monad- 
nock  Block,  Chicago.     Meets  every  Thursday  noon  at  Hotel  Sherman. 

Electrical  Contractors'  Association  of  New  York  State.  Secre- 
tary, Geo.  W.   Russell,  Jr.,  25  West  42d  St.,  New  York. 
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Electrical  Contractors'  Association  ok  State  of  Missouri.  Sccre 
tary,  Ernest  S.  Cowie,  1613  Grand  Ave,  Kansas  tity.  Mo.  Annual 
meeting,    St.    Louis,    July    12. 

Electrical  Contractors'  Association  of  Wisconsin.  Secretary,  Albert 
Petcrmann,  Milwaukee,  Wis. 

Electrical  Credit  Associati  '  .o.      Secretary,    Frederick   P. 

Vose,   Marquette   Building,   Chii 

Electrical  Credit  Association  01  Philadelphia.  Secretary-treasurer, 
John  W.  Crum,  1324  Land  Title  Building,  Philadelphia,  Pa.  Executive 
committee  meets  second  at  iraday  of  each  month. 

Electrical  Salesmen's  Association.  Secretary,  Francis  Raymond,  125 
Michigan  Ave,  Chicago,   111. 

Electrical    Supply    Jobbei  Secretary,    Franklin    Over- 

bagh,    411    South    Clinton    St.    I   I 

Electrical    Trades     '  .  ada.      Secretary,    William    R. 

Stavcly,  Royal  Insurance  Building,   Montreal,  Can. 

1  ii<  '     Trades    Assoc-  IC    Coast.      Secretary, 

Albert    II.    Elliott,    Harding    B  I  His    St.,    San    I 

Meeting,  San  Francisco,  d     I  day  of  each  month. 

i Development  Association,  Inc.     Secrel 

53  State  St.,  Iloston,  Mass. 

F.i.ectric   Vehicle  Associai 
i-i  on     124    West    42d    Street,    New    York.      Meeting,    fourth    Tuesday    ot 
,  .i  h  month, 

Electrii     ', i     Association    or    America,    New    England   Section. 

Secretary,  L.   L.  Edgar,  39  Hoylston  St.,  Bost 

Empire  State  Gas  and  Eli  lea  H. 

B.  Chapin,    Engineering  Societii      Buil     n|  ■■■  York. 

Florida    Electric    Light   and    Power    Associati-  .    II.    C 

Adams,  West  Palm    Beach,    I  la 

Gas,    ELECTRIC   and   Street    B  Sec- 

retary-treasurer,   Prof.    II.    V.    B 

ILLINOIS  State  Electrical  Association.  Secretary,  II.  I  .  '  hubbuck, 
Peoria,   ill. 

ILLUMINATING   Engineering   Society.      General   secretary,  J.   P.    I 
Engineering   Societies   Building.  29   West    39th   Si  , 
in  New  York,  New  England,   Philadelphia,   '  hii I   Pittsburgh. 

Independent  Electrical  Contractors'  Association  of  Grfater  New 
Yi-ii       Secretary,    A.    Newburger,    1153    Myrtle     '■  '  N.    V. 

Meeting      I  and   fourth   Wednesdays,  »   York. 

INDIANA  ELECTRIC  Light  Association.  Secretary  and  treasurer,  J.  V. 
Za 120    : h    Meridian   St.,   Indianapolis,   Ind. 

Institi  ii  OR  Operating  Engineers,  Secretary,  L.  Ilouniilln,  Zr>  West 
39th   Street,  New  Yorl 

Institute  Of   Radio   Engineers.     Secretary,  E.  J.    Simon,  81    Ni 
New  Yoi  k,     \i'  eting  I  i  il   W  ednesda; 

International    ASSOCIATION    FOR  Tl  ms.      Secretary,    II.    1. 

!■'.   Porter,  ."'  Wesl  39th  St.,   New    York. 

International    Association    op    MUNICIPAL    ELECTRICIAI 
C     R,    George,   Houston,  Tex. 

International  Combustion  Eng 
i  harles  Rratseh,  414  Wi  it  Indiana  Si 
of  each  month    it  Lewi     I     titute. 

International  Electrical  Conch 
siii.Mi    Building,   San    Francisco,   Gal.     San    Francisco,    1915. 

Internation  Ml 

i.  -.ruling  various    national    electrical    - 
iis   support).     General     ecrel 
minster,   London,  S.   W  ,  England 
2-6. 

low v  Ei  ii  n: 1 1  il  Asaoci/ 

II      B.    M. iv, iii.l.    W  ,l,  Goo,   la. 

Iowa  Street  and  Interurban   Railway    \ 
Weeks,    Davenport,    l.i 

Jovian    Order.      Jupiter    (president),   F,    1 
New  York;   Mei 

Kansas  Gas.  Water.  EleCTRIi 
Secretary-treasurer,   W,   H.    Fellows, 

I  ouiai  iw    Electricai    I  x*     H. 

Bower 

1  ii    month. 

Maine  1 
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National  Arm,  Pin  and  1 
U  id     in,   Ind. 

Nation  >i     \ssociatioi 
Wm.  L.  Smith,  I 


National    District     i  ociation.      Secreury,    I)     L 

Greenville,  Ohio. 

National  Electrical  Contractors'  Association  op  the  0 
Secretary,    W.    II.    Morton,    41    Martin    Building,    Utica.    N.    Y.      Annual 
ly   16. 
Nat  i  rctary.    Fredc: 
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UNITED   STATES    PATENTS    ISSUED   MAY   27,    1913. 

[Prepared   by    Robert    Starr    Allyn    16    Exchange    Place,    New    York.] 

1,062,586.     SPRING  MOUNTING  FOR  MAGNET  ARMATURES;  C.  J. 

Erickson,   Chicago,   111.      App.    filed  Dec.    14,    1905.      Armature  carried 

by   torsional   spring   and    a   striker   adjustable   toward   and   away    from 

the  armature ;   used   in   harmonic   ringers   for   selective   party   lines. 

1.062.589.  MOTOR  CONTROLLER;  C.  T.  Henderson,  Milwaukee,  Wis. 
App.  filed  Oct.  17,  1908.  For  rolling  mills;  table  which  carries  the 
bloom  is  lowered  to  pass  the  bloom  through  the  lower  rolls  of  a 
"three-high"  rolling  mill  and  raised  to  pass  it  through  the  upper 
rolls. 

1.062. 590.  MOTOR  CONTROLLER:  C.  T.  Henderson.  Milwaukee,  Wis. 
App.  filed  April  23,  1909.  Relays  respond  upon  closure  of  motor 
circuit  to  render  all  accelerating  switches  inoperative  and  thereafter 
operate  successively  as  flow  of  current  through  motor  decreases  to 
cause   successive   operation    of   the   accelerating   switches. 

1,062,629.  TERMINAL  CONNECTOR  FOR  SPARK  PLUGS  FOR  EX- 
PLOSIVE ENGINES  FOR  AUTOMOBILES  AND  OTHER  USES; 
C.  VV.  Beck,  Rockville  Center,  N.  Y.  App.  filed  Jan.  11,  1910. 
Terminal  has  a  switch  device  which  when  opened  causes  spark  to 
jump  between  supplemental  visible  sparking  points. 

1.062.707.  SYSTEM  OF  CONTROL  FOR  ELECTRIC  CONTROLLERS; 
J.  H.  Hall,  Cleveland,  Ohio.  App.  filed  Nov.  27,  1911.  Manually 
operated  controller  which  directly  controls  cutting  in  of  resistance 
but  which  directly  controls  the  cutting  out  of  only  a  portion  of  the 
resistance,  and  magnetic  switches  controlling  cutting  out  of  resis- 
tance in  accordance  with   current  strength   in  motor  circuit. 

1.062.708.  CONTROL  SYSTEM  FOR  ELECTRIC  MOTORS;  J.  H. 
Hall,  Cleveland,  Ohio.  App.  filed  Dec.  16,  1912.  Series-parallel 
system;  means  for  connecting  motors  in  series  with  each  other  and 
the  windings  controlling  the  resistance  contacts,  and  means  for  de- 
energizing  the  windings  and  connecting  the  motors  in  series. 

1,062,722.  PERIODIC  CIRCUIT-CLOSER;  J.  G.  MacPherson,  Phila- 
delphia, Pa.  App.  filed  Nov.  2,  1911.  Attachment  controllable  from 
the  tracing  position  of  a  taxicab  whereby  the  electromotor  of  the 
taximeter  is  actuated  to  record  the  tariff  for  mileage  as  well  as  for 
time. 

1,062,728.  CONTROL  MEANS  FOR  ELECTRIC  SWITCHES;  R.  C. 
Pierce,  Cincinnati,  Ohio.  App.  filed  Nov.  26,  1912.  A  control 
lever  for  the  movable  die  of  a  welding  machine  which  closes  the 
operating  switch  upon  application  of  a  predetermined  pressure  and 
opens   the  switch  upon  increased  pressure. 

1,062,745.  ELECTRIC-HEATED  STEERING  RIM;  R.  S.  Smith,  Mar- 
shall, Tex.  App.  filed  Aug.  14,  1912.  A  heat-conducting  core  sur- 
rounded by  a  resistance  element  is  inclosed  between  a  pair  of  annu- 
lar trough-like  members  which  are  bolted  together  to  form  the  rim 
of    a    steering    wheel. 

1,062,754.  TELEPHONIC  APPARATUS;  C.  Adams-Randall,  Boston, 
Mass.  App.  filed  Nov.  1,  1912.  For  automatically  relaying  or  re- 
peating telephone  messages;  system  of  electromagnets  including  a 
vibrating  circuit-closing  member  and  magnet  cores  forming  an  ad- 
justable gap  between  them. 

1,062,791.  STREET-CAR  CONTROLLER;  C.  and  J.  G.  Munson,  Cedar 
Rapids,  la.  App.  filed  Aug.  26,  1912.  Connections  to  controller  by 
which  the  motorman  can  operate  the  same  from  either  side  of  the 
platform  instead  of  being  obliged  to  stand  in  the  center  of  the  plat- 
form. 

1,062,799.  ELECTROMECHANICAL  DEVICE;  G.  H.  Rowe,  Chicago, 
111.  App.  filed  Oct.  8,  1909.  For  percussive  drills  and  like  tools;  a 
cushioning  magnetic  connection  is  established  between  the  driving 
device  and  the  reciprocating  driven  device  and  auxiliary  means  in- 
crease the  force  of  the  working  stroke  in  relation  to  that  of  the 
return  stroke. 

1,062,801.  SERIES-MULTIPLE  SWITCH;  H.  R.  Sargent,  Schenectady, 
N.  Y.  App.  filed  Aug.  16,  1911.  Rotary  switch  with  four  posts 
carrying  contact  segments  located  in  different  planes  and  different 
distances  from  the  spindle,  and  three  insulated  blades  on  the  spindle 
in  different  planes  and  of  different  length. 

1,062,805.  PRODUCTION  OF  AMMONIUM  COMPOUNDS ;  C.  P. 
Steinmetz,  Schenectady,  N.  Y.  App.  filed  Feb.  11,  1910.  Gaseous 
mixture  containing  oxygen,  nitrogen  ,and  water  vapor  is  passed 
through  an  electric  arc  and  the  products  of  the  resulting  reaction 
are  withdrawn  into  a  space  maintained  below  the  disassociating 
temperature  of  the  reaction  products. 

1,062,809.  ELECTRIC-ARC  LAMP;  A.  G.  Way,  London,  England.  App. 
riled  April  1,  1911.  For  lanterns  and  projectors;  carbons  at  right 
angles;  inclosed  arc;  horizontal  carbon  is  red  by  a  ring  clutch  operated 
by  a  hand  lever. 

1,062,812.  PROTECTIVE  DEVICE;  D.  Basch,  Schenectady,  N.  Y.  App. 
filed  Oct.  9,  1912.  For  transmission  systems;  switches  for  discon- 
necting the  feeders  from  the  station,  a  switch  controlling  a  tie  line  be- 
tween  the   feeders   and   trip  coils   controlling  the   switches. 

1,062,824.  TELEGRAPH  SYSTEM;  C.  M.  Edwards,  Galveston,  Tex. 
App.  tiled  April  9,  1912.  Selective  telegraph  system  lor  operating 
the   keyboards   of  linotype  machines  from   a  distance. 

1,062,836.  INCANDESCENT  LAMP;  M.  M.  Merritt,  Middleton,  Mass. 
App.  tiled  Nov.  27,  1905.  Has  an  anchor  wire  sealed  into  the  stem 
of  the  lamp,  a  glass  sleeve  upon  the  wire,  and  separate  branch  wires 
sealed  into  the  sleeve  and  connected  at  different  points  in  the  length 
of  the  filament. 

1.062.S57.      ARC    LAMP;    R.    Scott,    Newark,    N.   J.      App.    filed  June    15, 

1907.       Flaming-arc    type ;    plurality    of    downwardly    converging    elec- 

are    connected    in    series    to    produce    a    plurality    of    arcs    and 

form  a  single  magnetic   field   which   by  acting  equally   on  all  the  arcs 

constitutes  their  exclusive  regulating  means. 

9.  REFILLARLE  FUSE  PLUG;  J.  G.  Clemens,  Buffalo,  X  Y. 
\pp.  filed  Sept.  26,  1911,  The  end  caps  force  fuse-clamping  members 
in   yielding   engagement    with    the   ends   of  the   fuse. 

1,062,S96.  ELECTRICAL  HEAT-STORAGE  DEVICE;  T.  T.  H.  Demps- 
ter, Schenectady,  N.  Y.  App.  tiled  Oct.  7,  1912.  Heat-storage  mass 
and  a  thermal  switch  rotatably  mounted  thereon,  with  the  contiguous 
surfaces  of  the  mass  and  switch  grooved  to  form  contact  and  separa- 
tion  areas. 


1,062,900.  WATER-COOLED  RESISTANCE;  W.  L.  R.  Emmet,  Sche- 
nectady, N.  Y.  App.  filed  Nov.  7,  1910.  Rheostat  embodying  a  re- 
sistance inclosed  in  a  duct  and  a  condenser  system  circulating  water 
through  the  duct  to  cool  the  resistance. 

1,062,907.  MAGAZINE  ARC  LAMP;  E.  J.  Guay,  Lynn,  Mass.  App. 
filed  July  21,  1909.  Single  lower  electrode  of  material  size  and  an 
automaticaly  rotated  magazine  carrying  upper  electrodes  of  smaller 
size. 

1,062,918.  ELECTRICAL  SYSTEM  AND  APPARATUS  THEREFOR; 
J.  W.  Jepson  and  A.  McGary,  New  York,  N.  Y.  App.  filed  Aug.  20, 
1909.  For  charging  storage  batteries;  carbon-pile  resistance  in 
series  with  battery,  coil  for  controlling  said  resistance  responsive  to 
variations  in  battery  current,  and  means  controlled  by  the  coil  for 
opening    the   battery    circuit. 

1,062,920.  SAFETY  LAMP  PLUG  AND  SOCKET;  H.  C.  Jones  and 
t  .  M.  Weeks,  Somerville,  Mass.  App.  filed  Jan.  17.  1913.  To  prevent 
unauthorized  removal  of  lamp  or  socket;  device  having  a  plug  to  seat 
in  a  socket  and  provided  itself  with  a  lamp-receiving  socket,  a  pointed 
screw  being  forced  into  engagement  with  the  lamp  and  another  pointed 
screw  being  forced  into  engagement  with  the  socket  in  which  the 
device  is  seated. 

1,062,966.      PROCESS      OF      ELECTROLYSIS      AND      APPARATUS 

THEREFOR;  K.S.  Guiterman,  New  York,  N.  Y.  App.  filed  Nov. 
11,  1912.  Creates  current  of  electrolyte  to  wash  slime  from  the 
electrodes  and  collect  the  suspended  slime,  removes  slime  and  a 
portion  of  the  electrolyte,  separates  slime  from  the  electrolyte  and 
returns  electrolyte  to  the  bath. 

1,062,974.  OZONIZER;  N.  M.  Hopkins,  Washington,  D.  C.  App.  filed 
Feb.  26,  1913.  An  electrode  consisting  of  a  thick  sheet  of  metal 
electrodeposited  on  a  dielectric  layer;  heat-radiating  coils  in  contact 
with  the  electrode;  air  to  be  ozonized  is  passed  between  the  electrodes 
and  a  separate  current  of  cooling  air  is  passed  over  the   radiators. 

1.062,9/S.       ELECTRIC     WORK-CIRCUIT-REGULATING     MONITOR; 

F.  Kraemer,  Chicago,  III.  App.  filed  Dec.  14,  1906.  For  preventing 
fraudulent  and  illicit  use  of  current  under  a  "flat-rate"  contract; 
when  additional  translating  devices  not  bargained  for  are  put  in  the 
circuit  a  monitor  cuts  in  resistance  and  then  after  a  time  cuts  it 
out,  thus  giving  warning  and  notice  that  the  illicit  use  has  been  de- 
tected. 
1,062,982.  PROCESS  OF  PRODUCING  ELEMENTARY  SILICON 
AND  BY-PRODUCTS;  F.  J.  Machalske,  Philadelphia,  Pa.  App. 
filed    May    13,    1912.      Splits    up    the    silicious    compound    by    electr 


the 
action. 


fusion    and    subjects    the    fused    mass    directly    to    centrifugal 


1,063,026.  ATTACHMENT  PLLTG;  G.  W.  Goodridge.  Bridgeport,  Conn. 
App.  filed  Jan.  25,  1913.  One-piece  porcelain  body  with  longitudinal 
wire  passages  therein  opening  adjacent  the  binding  screws. 

1,063,035.  INCANDESCENT  ELECTRIC  LAMP;  R.  Jahoda,  Vienna. 
Austria.      App.    filed    Dec.    23,    1911.      Crossed    members    spaced    one 


1 ,063,035.— Incandescent    Electr 


Lamp. 


ih,, 


the  other  on   an  axial   support   and   filament   extending   between 
ids  and  intermediate  points  of  the  bars. 

1,063,058.  SPRINKLER  SUPERVISORY  SYSTEM;  C.  F.  Patterson, 
Orange,  N.  J.  App.  filed  June  17,  1912.  Heating  means  raise  locally 
tin-  temperature  of  the  water  in  a  certain  part  of  the  conduit  and  a 
thermal  device  is  operated  by  the  fall  of  temperature  due  to  a  flow 
of  water  in  such  localized  area  to  give  an  alarm. 

1.063.096.  SIGNAL  SYSTEM;  G.  S.  Williamson,  McKeesport,  Pa.  App. 
filed  Aug.  23,  1912.  Combined  telephone,  telegraph  and  alarm  ap- 
paratus ordinarily  used  in  connection  with  the  police  and  fire  de- 
partments of   a    municipal    system. 

1.063.097.  ELECTRIC  SPOT- WELDING  MACHINE;  W.  C.  Winfield 
and  A.  t  .  Taylor,  Warren,  Ohio.  App.  filed  Sept.  18,  1911.  Holders 
are  constructed  to  support  the  welding  points  in  angular  relations 
to  produce  welds  in  places  which  would  be  inaccessible  to  ordinary 
spot-welding  machine;  has  a  set  of  auxiliary  point  holders  with  de- 
tachable  water-supply   connections. 

1,063,101.  THERMAL  CIRCUIT-CONTROLLING  DEVICE;  G.  Adam, 
Pans.  France.  App.  filed  July  17,  1911.  Permanently  located  socket 
and  a  detachable  plug  which  carries  the  circuit-controlling  mechan- 
ism ;  plug  carries  a  distinguishable  portion  which  becomes  detached 
upon  heating. 

1,063.167.  OZONE-PRODUCING  MACHINE;  D.  C.  Smith  and  F.  M. 
Hummel,  Des  Moines,  la.  App.  filed  Aug.  14,  1912.  Hollow  dielec- 
tric tube  centered  between  electrode  teeth  and  carrying  a  centrally 
disposed   conductor. 

0  ELECTROMAGNETIC  APPARATUS;  T.  C.  Lincoln,  East 
Cleveland,  Ohio.  App.  filed  Sept.  27.  1909.  For  curing  meats;  tank 
with  electrodes  therein,  whereby  current  is  passed  through  the  tank 
contents,    and    magnets    having    pole    faces    arranged    to    maintain    the 

lank    contents    in    a    magnetic    field. 


Electrical  World 

ii<  NIICAX,  WoKLo  and  Engineer  and  Americas  Electiiciav 
Tublishcri   by   McGraw   Publishing  Company,  Inc. 


Vol.  61 


NEW  YORK,  SATURDAY,  JUNK  II,  191.* 


No.  24 


The  Institute  Om  readei  v  ill  m  i|  ed  to 
as  Defendant  learn  From  ip. !■'  in  tin-,  issue  that  no 
ti  mporarj  injunction  was  granted  as  a 
result  of  the  sun  brought  to'  train  the  board  of  directors 
of  the  American  Institute  oi  Electrical  Engineers  from 
transferring  membei  of  ;  foi  ner  highest  grade  to  the 
newly  created  highe  I  grade  and  from  transferrin),'  to  the 
new  intermediate  gradi  whose  qualifica- 
tions  for  1 1 mce  with  a 

special  section  in  the  constitution.  I  la-  opinion  expressed 
by  Justice    Page   would   seem    :  to   the 

legal  interpretation  of  the  special  section.  That,  at  least  so 
lar  as  numbers  an-  concerned,  tin  insertion  oi  this  tem- 
porary clause  in  the  constitution  lias  resulted  in  mi  measur- 
able damage  to  th<  Institute  is  shown  by  the  fad  that  a 
total  of  only  about  .^75  members  ami  < associates 

transferred    under    this      pi 

expired,  whereas  it  was  predicted  that  705  members  and 
2257  associates  would-be  transferred  durini  A  this 

section.  While  the  door  is  yet  open  for  appealing  from 
the  decision  of  Justice  Page  '>r  continuing  the  suit  for  per- 
manent injunction,  there  are  indeed  few  well  wish, 
the  Institute  who  do  not  hope  that  the  denial  of  the  tem- 
porary injunction  means  the  end  of  the  unfortunate  public 
airing  of  different  on  as  to  met  hto<  1    dure 

m  Institute  affairs. 


The  Safety- 
First  Idea 


1  he  growth  "i  the  safety  idea"  among 
central-station  companies,  particularly 
in  the  ease  of  the  larger  properties  and 

ms.  is  one  of  the  most  significant  movements  of  recent 
years  in  this  industry.     It  is  a  marcl  mservation 

of  life  and  limb  will   which   even   the  smallest   company 

should     fall     into    line.       In     the    average    electrical     St 

dangerous  conditions  ami  life  hazards  exist  bj  thi 
unnoticed  because  of  the  familiarity  which  breeds  careless 
ness.  These  dangers  pass  without  discovery  until  the  inevi- 
table accident  occurs.  Then  the  specific  remedy  is  applied, 
the  victim  goes  1,,  the  hospital,  and  a  hundred  other  ha 
get  their  chance  at  Ins  successor.  If  one  particular  indi- 
vidual in  a  company  can  he  charged  with  the  responsibility 
of  locating  and  eliminating  dangerous  conditions  and  will 
make  it  his  duty  to  anal\  '1  Ath\  anticipate  possible  perils, 
local  results  of  g'1   •  ■  he  accomplished.      The  man 

with  the  OUtSlde  view  point  will  discover  dangers  of  which 
the  operator  in  daily  contact  is  altogether  unconscious.  \s 
a  mere  dollars  and  cen  1  tution  against  the  heai  - 

penses  ^i  injury  cases,  to  s.i\  nothing  of  the  humanitarian 
principles  involved,  it  will  pay  to  look  over  the  station  from 
time  to  time  with  a  critical  eye — discovering  where  screens 
could   he   used   to   advantage    about   high  tension    terminals. 


round 

ctions   are   needed   on   machini  transl  irmer 

ear  line  entries ;   where 

rubber    mats   should    he    plac<  -witchboards    and 

alongside  machines,  u  ! ..  ,ar  moving 

belts   and    r  :    around    floor   hatchways,   together 

with   al  multifold   measures  which   n. 

tomary  cant 


(.rowing  Elec-  It   :  that   the  electrical   cx- 

trical   Export*  port   figures   should   c  be  of 

such   a   cheerful   chat  hould 

maintain    the    growth    and    expansion    noted    in    prt 
month  r  Ai.nl.  just 

:or    electrical    machinery,    lamps,    n  aphs. 

■    not    less  • 
with  $1,744  1912.      That   is  an  advance  which 

might  1 1 1 1  <_• .   and   such   a   pace   will 

carry   the   total    above    -. 
very   easily.      The   figures    for  the   ten   11  ■ 
lows:      mi  1,    $15402  t-'i  :    toi-'.    $16,317 

tared  with  the  small  gain  m  [912  or  191 1, 
a  very  sharp  upward  sweep  of  the  curve  is  thus  to  be 
noted,  and  we  cannot  help  wondering  wdiat  it  would  have 
if  the  war  in  Europe  with  its  alarms  and  panics  had 
it"i  arrested  tl  ■  splendid  nd  ti  J  development  taking 
place   all   over   the   world.      A  land   is   reporting 

;  trade  returns,  and  in  spite  of  recent  financial  flur- 
ries— salutary  perhaps  in  thi  cau- 
tion— the  general  commercial  and  industrial  conditions  in 
this  country   could   liar' 

the  ci  ;!ent.     Apparent!]  ->orts 

are  destined   to   increase   in   amount    faster  than 
us  hope  it  is 
arc   now   witm 


Uritish  Standard 

i/ation    Raid 

and  commented 

rules  for  the  si  tndardization  of  electrical  machinery  pre- 
pared by  the  British  Electrical  an.'  I  ufacturers' 
i.ation.  The  prepararJt  rules 
always  invol  technical,  industrial  and 
commercial  w..rk.     In  many  respects  the  |  erred 

rrespond  clo                     the  A.  I.  F.  F   standai 
tion   rules  and   to  the   rules  which   have  I 

the     International     Electrotecl  far 

»S      details  .ipor- 

tant  that  each  and  every  country  should  he  free  to   : 
its  own   stai  1   the  other  ham: 
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to  the  interest  of  eacli  and  all  countries  alike  that  the  rat- 
ing specifications  for  machinery  should  be  the  same  and 
should  be  recognized  internationally.  No  advantage  can 
accrue  to  any  country  from  rating  its  machines  in  such 
a  fashion  that  people  in  other  countries  cannot  clearly 
understand  what  is  meant.  It  is,  therefore,  greatly  to  be 
hoped  that,  in  regard  to  the  specifications  and  ratings  of 
machines,  all  countries  will  bring  their  standardization 
rules  into  line  with  the  I.  E.  C.  international  rules. 

There  are  two  salient  points  of  rating  in  which  we  think 
both  the  B.  E.  A.  M.  proposed  rules  and  also  the  existing 
rules  of  the  A.  I.  E.  E.  could  be  much  improved.  The  first 
is  in  the  recognition  of  a  maximum  internal  temperature 
of  the  insulation  winding,  under  rated  load  conditions, 
which  maximum  temperature,  for  each  kind  of  insulation, 
should  on  no  account  be  exceeded.  This  "hottest  spot" 
rarely  admits  of  being  reached  for  measuring  the  maximum 
internal  temperature.  The  best  one  can  do  is  to  measure 
the  maximum  external  temperature  of  the  insulation  wind- 
ing and  draw  inferences  therefrom  as  to  the  maximum 
internal  temperature.  A  certain  temperature  drop  should 
be  allowed  for  each  class  of  machines  as  existing  in  the 
insulating  cover,  so  that  a  corresponding  maximum  ex- 
ternal measured  temperature  can  be  assigned  for  each  kind 
of  insulation  and  class  of  machines.  All  machines  should 
then  be  operated,  ideally,  in  such  a  manner  as  to  keep  their 
measurable  temperatures  just  below  the  assigned  maxi- 
mum limits.  How  much  load  it  will  take  to  do  this  depends 
on  whether  the  load  is  steady  or  intermittent  and  what  the 
cooling  conditions  are  in  regard  to  the  temperature  and 
rate  of  supply  of  ambient  air  or  other  cooling  medium; 
but  the  machines  should  be  worked  for  economy  well  up 
to  their  assigned  temperature  limits.  The  actual  load  that 
any  machine  can  carry  will  depend  upon  its  local  condi- 
tions of  operation,  but  its  rated  continuous  load  should  be 
that  which  will  bring  its  measured  external  insulation  tem- 
perature to  the  assigned  limit  from  a  conventionally  as- 
sumed ambient  temperature,  the  same  for  all  machines. 
The  papers  and  discussions  at  the  New  York  midwinter 
convention  of  the  A.  I.  E.  E.  tended  to  favor  the  adoption 
of  the  above  outlined  maximum  temperature  basis  for 
determining  the  rating  of  machines,  in  place  of  the  mere 
temperature-elevation  principle  laid  down  in  the  A.  I.  E.  E. 
rules. 

The  second  salient  point  is  that  no  overload  specification 
should  be  made.  On  the  above  maximum  temperature  plan 
no  such  overload  is  permissible.  If  a  machine  is  carried 
by  its  output  to  the  assigned  maximum  externally  measur- 
able temperature,  any  appreciable  duration  of  overload  will 
cause  that  limit  to  be  exceeded.  The  whole  theory  of  over- 
load range  is  pernicious  from  the  standpoint  of  a  maximum 
safe  internal  insulation  temperature.  If  a  safe  overload 
is  possible  consistently  with  such  a  limit  of  temperature, 
then  the  rating  and  output  of  the  machine  should  be  in- 
creased accordingly  and  the  overload  ruled  out.  It  is  to  be 
hoped  that  the  I.  E.  C.  will  adopt  the  maximum-tempera- 
ture basis  of  rating  and  exclude  the  overload  clause.  Ac- 
cording to  the  A.  I.  E.  E.  midwinter  convention  papers,  40 
deg.  C.  should  be  the  assumed  ambient  temperature  for 
determining  rated  loads. 


Resale  of  Patented  Articles 

It  is  hardly  too  much  to  say  that  the  Supreme  Court  has 
not  in  a  generation  handed  down  a  decision  of  more  far- 
reaching  consequences  than  that  delivered  on  May  26  when 
it  held  unlawful  the  fixing  of  the  resale  price  on  patented 
articles.  The  opinion  is  given  almost  in  full  in  another 
column.  To  the  popular  mind,  at  least,  the  court  has  re- 
versed its  position  in  the  Dick  case,  although  the  decision 
in  the  two  cases  can  be  reconciled  on  the  ground  of  law  as 
it  now  stands,  as  Justice  Day  was  at  some  pains  to  point 
out.  A  distinction  is  drawn  between  the  right  to  use,  as  in 
the  Dick  case,  and  the  right  to  vend,  as  in  the  present  case. 
The  statute  grants  to  the  patentee  for  seventeen  years  the 
exclusive  right  to  make,  use  and  vend  the  invention  or  dis- 
covery, and  the  main  question  here  presented  was  the 
proper  interpretation  of  the  term  "vend."  The  court  held 
in  substance  that  this  right  is  comparatively  simple  and 
terminates  when  the  vending  has  once  taken  place.  Or,  in 
other  words,  when  a  purchaser  procures  a  patented  article 
from  the  seller  thereof  and  pays  down  the  full  price  in 
one  lump  sum  for  complete  title,  the  rights  and  title  of  the 
seller  cease  and  he  may  impose  no  further  restrictions. 
The  same  question  previously  arose  under  the  copyright 
law  and  was  similarly  decided. 

Looking  backward  for  a  moment  at  the  testimony  given 
a  year  ago  before  the  House  committee  on  patents,  it  will 
be  recalled  that  a  great  mass  of  argument  was  directed 
against  the  provision  in  the  Oldfield  bill  taking  away  this 
supposed  right  to  fix  resale  prices.  The  complaints  came, 
not  from  inventors,  but  from  manufacturers  and  jobbers 
who  were  employing  patents  to  enable  them  to  fix  resale 
prices  on  articles  in  which  the  patent  monopoly  was  ex- 
tremely limited  and  narrow.  That  is  to  say,  patents  in 
these  instances  did  not  reward  invention  or  discovery  but 
fostered  a  commercial  monopoly.  The  supposed  right  to 
fix  the  resale  price  was  used  not  only  to  fix  the  price,  and 
fix  it  at  a  scale  much  higher  than  otherwise  would  have 
prevailed,  but  furthermore  to  harass  and  injure  competi- 
tors through  oppressive  restrictions  attached  to  the  handling 
and  sale  of  the  patented  article.  So  far  as  the  inventor 
himself  is  concerned,  there  is  plenty  of  testimony  to  show- 
that  his  rights  are  frequently  sold  or  assigned  for  a  com- 
paratively insignificant  sum  long  before  the  invention 
reaches  the  market  in  salable  form.  It  is  difficult  to  see 
that  this  decision  has  in  any  way  prejudiced  or  compro- 
mised the  reward  which  Congress  intended  to  bestow  upon 
inventors  in  order  to  stimulate  our  material  progress  as  a 
nation. 

The  time  is  now  ripe  for  action  by  Congress  to  solve 
many  patent  procedure  problems  including  those  related  to 
the  suppression  of  patents,  or  the  locking  up  of  an  indus- 
try, and  the  numerous  other  forms  of  abuse.  Something 
has  already  been  accomplished  in  the  work  of  the  former 
Commission  on  Economy  and  Efficiency,  but  that  investi- 
gation was  incomplete  and  related  primarily  to  the  organi- 
zation of  the  Patent  Office.  There  is  urgent  need  for  re- 
form which  will  strengthen  the  position  of  the  patentee  and 
punish  adequately  those  wilful  and  wealthy  infringers  who 
deliberately  appropriate  his  rights  and  defy  him  to  stop 
them.      Nothing    less    than    a    thoroughgoing    investigation 
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by  a  competent  commission,  such  as  we  have   long 
cated,   will   remedy   the   situation   without   jeopardizing  the 
great    stimulus   to   progress    which    our    patent    system   has 
afforded   to  the  nation  in  more  than  a  century 


The  Electrical  Development  Society  and  the 
Central  Station 

Here  and  theri  the  opinion     a  mistaken  one, 

we  believi     thai    thi  Electrical    Development 

does  not  oil <  1  to  cent)  il    I  11  lirect  return 

for  their  money.     It  is  com  eded  thai  the  efforts  of  the  society 
will  be  producth e  ol  gi  net  tl  gi iod,  bui  thi   qui   tion 
eai  li  manager  is,  "Whal  can  il  do  for  me  in  my  own  town!'" 
1  1  admitted  thai   1  work  will  be  effective 

in   impressing   upon   thi  ublic  the  advantages  of 

electricit)   and  potenl   in  breaking  down  such  resistance  as 
.us  to  its  int  1  uiin.  tie  to  enlarge 

upon  tins  phase  "i   thi    mattei    further  than  to  insist  that 
from   tins  general  educs  itral   stations  will 

ne,  1     .nil.      [1  1  .        direel  tot    be 

there  are  em  irel  fits  to  be  obtaini  d  from 

e.  ni  1  .il  stal Mm  membi  1   hi p  in  I  ration 

in   its  work,      for  example,   thi  lis  the 

story  in  compelling 

in   factoi  \ ,  "Mn  1     Hid! ents  will  be 

u  hei ,                   itral  station  can  1  lit. mi  the  use  ol  thi 
locally    merel)    by   paying   tin    cinematograph   theater   the 
prici   "i  .1  lew  tickets,  to  be  distributed  bj  the  electrii  1 
pan)   itself  w  hei  1   the)   will  do  thi 
ui  1  In    1  iii    1 1                              how,  w ah  trained  ' 
talk  and  .1  press  agent  to  create  interest  through  the  local 
papi  '  ■      Vnothi  1  thing  th  it  tl                   tation  will  gain  is 
skilled  assistance  in  making  local  advertis 
tive.     I  Ins  w  dl  seem  e  to  mi  nbers  tl 
advert  1  ting  1  ounsel  obtainable  and  placi   thi  m 
with  those  companies  thai  can    ifford  high  | 1  advertis- 
ing  experts,     01    the    sami    ordet    will   he   the   assistance 
offet  1  d  by  experts  in  local  bu  and 

the  services  of  publicit)  men  [01  locali  ed  worl    □  ttside  ol 
commercial  Imis.      1  he  general  advertising  in  journal 

vast    national   circulations    is    also  oi   direct    value   to  central 

stations,  in    0  ent  or  possible  customet 

readers  of  these  publico 

The  above  are  only   .1    lew    of  the   ways  in  which   tin    1 

tral  si. in in  gel  back  in  direct,  individual  benefit  what 

ever  sum  n  iua\  subscribe  to  the  Societ)   lor  Electrical  De 
velopment.     h  ma)  tid  to  the  person  now  spend 

ing,  sa\ .  (3,000  annualh  it   the 

amount  would  not  be  an  1 

shown  how    to  get   the  maximum  returns  0Ul 

used    for  advertising   purposes.     Comparing  commonplace 

central  station   advertising   with   the   very  best   that   is 

or  might   be  done   leads   to  the   conclusion  that   it   would  b< 

well    worth    while    to    spell  to   30   per   cent    oi   the 

appropriations  foi  "aven  ■■  in  order  to  make 

it   certain   that   the   remaining   So  to  85   per  cent   of  the  out 
la)     would    be    Spent     for    really    effective    business-getting 
advertising. 


The  Electricity   Supply  of  Berlin 

In   tl  line  striking  data 

ling  the  supply  of  electricity  in  Greater  Berlin.     The 
servn  irban  territory  is  far  from  being  unified. 

In  fact,  the  municipal-plant  idea  so  frequently  carried  out 
in  Germany  has  run  riot  in  the  immediate  vicinity  of 
Berlin  with  ch  are  far  from  bene6cial  to  the  dis- 

tribution as  a  wh  clinical  features  of  the  matter 

we   m  r.   the   im|>ortant    tl  the  cost  of 

•  ■  in   JJerhn   as  compared  with  that  th  the 

unifii  ii  suppl 

■  u  or  so  municipal  plan'  in  the  term 

■  '    B<  rlin    besides  the  privately  owned  central  st 

of   which   the   most  important   is.  of  course,  that  in   Berlin 

■  the  suburb 
smaller  stations  the  la, 

15,000  lew,  and  five  of  them 

below   1000  kw.     With  this  wonderfully  mixed  suppl;. 
tern   there   is   no   Con-:-;,  in    pi  tricity.      Tin 

m    Berlin   proper    iron.  :,   and 

in  th. 

■  nts    per    kw-hr.    for    lighting   and   4    cents 
ce.     In  addition,  there  are  special  night   rat 
the-peak  lighting  as  low  In  some  of  the  subur- 

ban districts  servi 

rate  per    kw-hr 

lighting  tariff  in  <  harlottenburg,  with  the  chief  municipal 

plant   01    the   tern:  emit 

of  discounts  from  those  1:.   II.  rlin  1  rvice 

ferenl 

reduced    summer    rate,   are   totally   different    from    th. 

itself.    Another  -roup  of  suburbai  irt  the 

lighting  rate  at   [2.5  cents,  with  motor  service  on  a  some- 
what 1:  4  cents  d.. 
with  still  heduk  of 

And   so  11  ,,-h   suburb 

ome  higher     ■  .-..:   than   th 

m    the   city    proper,    with    all    kinds    of    discount 

maril)    used   in   making    rate 
schedules.  the    suburban     t( 

Min    Electricity    Works,   there    is   nothing 
like  unity  in  the  scheme  of  c!  ,    tne 

suburb  ather 

the  short  end  of   tl  situation  is 

contrast    to   that    winch   holds    tor   large   cities   u 
country,  where  as  a  rule  the  supply,  at   first  built   up   from 
igeneous  units,  is  now  in  the  hands  of  a  single  central 
Station  with  uniform  rates  over  the  whole  territory,  almost 
always  material!)  efore  Con- 

solidation.    In  prit  inuch 

'»orc  ec  ippry  than  many  small 

itral 
1  he  complex 
in  the  .  trle 

same  ti  ,.  territory 

fed  with   energ)    from  no  more  than  thre.  •   the 

most   w  .,   jn 
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The  News  of  the  Week 


Activities  and  Events  in  the  Electrical  Field- 
Reports  of  Meetings — Commission  Findings,  Etc. 


Denial  of  Injunction   Against  the  A.  I.  E.  E. 

Justice  Page,  of  the  Supreme  Court  of  the  State  of  New 
York,  has  rendered  a  decision  in  the  suit  brought  against 
the  American  Institute  of  Electrical  Engineers  to  enjoin 
the  Board  of  Directors  from  transferring  members  of  the 
Institute  from  the  old  grade  of  Member  to  the  new  grade 
of  Fellow,  and  from  that  of  Associate  to  the  new  grade  of 
Member,  the  demands  of  the  plaintiffs  for  a  temporary  in- 
junction during  the  pendency  of  the  suit  being  denied.  In 
handing  down  his  decision  Justice  Page  stated  that  the 
Board  of  Directors  in  acting  upon  applications  for  trans- 
fer to  the  higher  grades  under  the  special  section  of  the 
constitution  have  regarded  the  section  as  a  complete  and 
independent  provision  temporarily  made  for  that  purpose, 
and  where  the  applicant  has  complied  wfth  the  section  in 
regard  to  certification  by  his  fellow-members  have  made 
the  transfer  without  further  inquiry  or  examination.  The 
plaintiffs  claimed  that  the  special  section  should  be  read  in 
conjunction  with  the  other  provisions  of  the  constitution 
concerning  transfers,  and  that  application  for  transfer 
under  its  provisions  should  be  referred  to  the  board  of  ex- 
aminers for  investigation  as  to  the  professional  qualifica- 
tions of  the  applicants.  Justice  Page  held  that  the  section 
is  independent  of  all  other  provisions  of  the  constitu- 
tion and  by-laws  and  provides  "a  convenient,  practical  and 
temporary  method  whereby  old  members  of  the  society  who 
are  eligible  for  transfer  to  the  grades  of  fellow  and  mem- 
ber may  quickly  assume  their  new  title  and  standing  with- 
out being  compelled  to  go  through  the  routine  provided  for 
in  the  other  sections  of  the  constitution."  The  plaintiffs 
are  not  debarred  from  continuing  the  suit  for  permanent 
injunction,  but  it-  is  understood  that  the  legal  interpreta- 
tion of  the  special  section  made  by  Justice  Page  would  have 
enormous  weight  in  any  further  legal  action  and  would 
probably  prove  controlling. 


Convention  Program  of  the  Canadian  Electrical 
Association 

The  twenty-third  convention  of  the  Canadian  Electrical 
Association  will  be  held  in  the  Chemistry  and  Mining  Build- 
ing, Toronto,  June  25,  26  and  27.  It  is  expected  that  mat- 
ters of  vital  importance  having  to  do  with  the  future  of  the 
association  will  come  up  for  discussion  and  settlement  at 
the  meeting,  because  at  a  recent  meeting  of  the  managing 
committee  the  advantages  of  a  broader  organization  were 
discussed.  Although  it  was  clearly  shown  that  there  is  a 
strong  desire  on  the  part  of  the  central  stations  of  Canada 
to  continue  to  receive  the  benefits  to  be  derived  from  the 
present  affiliation  of  the  Canadian  Electrical  Association 
with  the  National  Electric  Light  Association,  it  is  thought 
that  an  organization  which  will  bring  together  men  en- 
gaged in  all  branches  of  the  electrical  business  for  social 
intercourse  and  for  friendly  discussion  of  technical  and 
commercial  progress  of  interest  to  all  will  result  in  much 
good.  The  following  papers  are  scheduled  for  presentation 
at  the  convention:  "The  Hydroelectric  Rules  and  Regula- 
tions and  the  National  Electrical  Code,"  by  Mr.  H.  L. 
Strickland,  of  the  Hydro-Electric  Power  Commission  of 
Ontario;  "Service,"  by  Mr.  Stephen  L.  Coles,  of  the  So- 


ciety for  Electrical  Development,  New  York;  "Central- 
Station  Advertising,"  by  Mr.  D.  H.  McDougall,  of  the 
Toronto  Electric  Light  Company,  Ltd. ;  "Underground  Dis- 
tribution for  Small  Cities,"  by  Mr.  S.  Bingham  Wood,  of 
the  Toronto  Electric  Light  Company,  Ltd. ;  "Electric 
Vehicles  from  the  Central-Station  Point  of  View,"  by  Mr. 
C.  Rummel,  manager  of  the  light  and  power  department  of 
the  British  Columbia  Electric  Railway  Company,  Van- 
couver, B.  C. ;  "Electricity  on  the  Farm,"  by  Mr.  J.  C. 
Parker,  of  the  Rochester  (N.  Y.)  Railway  &  Light 
Company ;  "Watt-hour  Meters  with  Maximum-Demand 
Attachments','  by  Mr.  H.  S.  Baker,  of  the  Ontario  Power 
Company,  Niagara  Falls,  Ont. ;  "Flame  Carbon  Arc 
Lamps,"  by  Mr.  T.  J.  Pace,  of  the  Westinghouse  Electric 
&  Manufacturing  Company;  "The  Electric  Vehicle,"  by 
Mr.  Stephen  G.  Thompson,  of  the  Electric  Vehicle  Associ- 
ation of  America;  "Pole-Type  Transformers,"  by  Mr.  C. 
E.  Sisson,  of  the  Canadian  General  Electric  Company,  and 
"Magnetite  Street  Lighting,"  by  Mr.  W.  E.  Young,  of  the 
same  company. 

An  enjoyable  and  well-varied  program  for  both  mem- 
bers and  ladies  attending  the  convention  has  been  arranged 
by  the  local  committee  in  Toronto.  Mr.  C.  E.  Bowden, 
Birkbeck  Building,  Toronto,  Can.,  is  the  secretary  of  the 
association. 


Federal  Control  of  Rivers 

The  recent  decision  of  the  Supreme  Court  of  the  United 
States  in  the  Chandler-Dunbar  case  is  regarded  by  Senator 
Burton,  of  Ohio,  as  of  the  utmost  importance  because  of 
the  sweeping  extent  to  which  it  upholds  government  own- 
ership and  control  of  water-power  and  navigable  rivers, 
and  at  his  request  the  decision  is  being  printed  as  a  public 
document.  The  court  held  that  owners  of  the  river  banks 
or  riverbed  have  no  ownership  of  the  water-power  as 
against  the  government  seeking  to  improve  a  river  for 
navigation.  Senator  Burton  laid  particular  stress  upon 
that  part  of  the  decision  which  says  that  the  government 
need  not  let  the  water-power  go  to  waste  but  may  use  it  or 
lease  it  to  private  individuals  or  concerns.  This  opinion  of 
the  court  is  evidently  a  direct  answer  to  arguments  recently 
advanced  to  the  effect  that  after  improving  a  river  or 
stream  for  navigable  purposes  the  government  could  not 
control  the  water-power  incidentally  created  but  must  let 
it  revert  to  the  owners  of  the  abutting  property. 


National   Government   to  Control   Water-Power  at 
Troy,  N.  Y. 

Secretary  of  War  Garrison  has  informed  the  New  York 
State  authorities  that  the  federal  government  will  have 
jurisdiction  over  the  water-power  created  by  the  proposed 
new  dam  on  the  Hudson  River  at  Troy,  N.  Y.  The  Secre- 
tary upholds  the  contention  of  ex-Secretary  of  War  Stimson 
that  the  federal  courts  have  established  the  proposition 
that  when  water-power  is  created  as  an  incident  to  a  dam 
erected  by  the  national  government  for  navigation  purposes 
such  power  is  subject  to  the  exclusive  regulation,  control 
and  disposition  of  the  United  States. 
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Meeting   of  the   Austro-Hunganan    Association    of 
Central   Stations 

The  Austro-Hungarian  Association  of  Central  Stations — 
an  organization  somewhat  similar  in  scope  to  the  National 
Electric  Light  Association — held  its  annual  convcirtion  in 
Budapest  from  June  1  to  June  4.  For  the  first  tune  in  the 
history  of  the  association  an  electrical  show  was  given  in 
connection  with  the  convention.  The  event  was  held  in 
the  old  Hungarian  Parliament  building,  with  Mr.  II.  E 
director  of  the  Vienna  municipal  central  station,  acting  as 
chairman.  The  committee  of  arrangements  included  tin- 
mayor   of    Budapest,    Dr.    S.    Barcay,    whi  aorary 

president;   Mr.   Etienne  de    Fodor,  of  tin'   Budapest 
eral    Flectric   Company;    Prof.    Karl   Zipernowsky   and   Dr. 
John  Buzath,  presidents,  and  Messrs,  R,  F.  II.  Scheuer,  1 
Zipernowsky  and   Dr.  A.   Tonelli,  secretaries.     The  mem 
bers  of  the  executive  ami  reception  committee  were   Dr 
Frank  Ripka,  Director   L.   Stark,  Councilor  Gelleri,  Chief 
(  ouncilor  I  tollis  and  Mr.  Charli      Perci      rhe  exam 
Mr.   de    Fodor,    of   the    Budapi  .trie    Com- 

pany, in  making  a  liberal  contribution  toward  tin-  expenses 
of  the  convention  was  followed  b\  many  other  large  com- 
panies, and  the  association  was  able  to  carry  ilnough  its 
plans  with  complete  success. 


Norfolk  &  Western   Railroad  Not  to  I'urchase 
Electricity 

In  the  electrification  of  the  30  mile  section  of  the  main 
line  of  the  Norfolk  vV  Western  Railwaj  Company  from 
Bluefield,  W.  Va.,  to  Vivian,  \\ .  Va.,  which  was  outlined  in 
these  columns  on  May  ,i.  the  company  will  not  follow  the 
example  of  several  other  railroad  companies  which  have 
recently  decided  to  purchase  energy.  Instead,  according 
to  Messrs.  Gibbs  &  Mill,  consulting  ■  F01  the  com- 

plete electrification,  the  Norfolk  &  Western  will  build  its 
own  central  generating  station  at  Blui  Stone,  which  is  on 
the  line  of  the  railway  about  one-third  of  the  way  from 
Bluefield    to    Vivian.     The    general  n    will    have 

steam  equipment  installed  with  a  rating  of  24,000  kw,  and 
it  is  stated  that  electricity  can  be  generated  at  an  unusuall) 

low  cost  because  of  the  fact  that  excellent  coal  is  obtainable 
at  the  point  of  origin.  The  characteristics  of  the  current 
to  be  employed  in  tin-  locomotives  have  nol  vet  been  decided 
on,  neither  have  the  plans  for  the  erection  of  tin  generating 
station  been  completed.  For  a  time  the  officials  "I  the 
company  were  negotiating  with  the  Appalachian  Power 
Company,  which  last  year  completed  t  system  "t  hydro 
electric  plans  on  the  New  River,  for  energy;  but  it  was 
finally  decided  that  tin-  railroad  company  would  generate 

its  own  electricity  and  thus  be  independent  of  ;nn  Other 
corporation. 


Membership  Classification  of  Society  for  Electrical 
Development 

As  reported  in  list  week's  issue,  changes  in  the  da 

cation    of    members    were    made    at    the   meeting   of    thi 

ciety  for  Electrical  Development,  Inc..  held  in  Chicaj 
June   3,      Owing  to  the   fact   that   many  electrical   manufac- 
turing companies   were   not    willing  to  join   the 
cause  the  old  classification  ol   members  necessarily  divulged 
their  annual  business  the  foil, .win-  plan  of  classifying  mem- 
bers by   letter   w  as  decided  on  : 

i  lass  \.  t,i  be  composed  ol  members  with  a  yearlj  busi- 
ness  of   less   than  $15,000;   I   laSS    B,   of  those   with   a    \e.11h 

business  ,,i   from  $15, 000  to 

$50,000  .  1  las  ■   I  >,  $50,000  to  3 

$100,000  ;   (  las--    F,   $100,000   i. 

to  $500,000 ,  i  lass  11 

000  Hi  s  ■ ;  Class  J 

$4,000,000  to  $6,000,000;  Class  L,  $6 


Class  M,  $8,000,0' 

_  ,000,000  to 
000,000. 

This  enabli     thi   manufacturer  to  g 
out   divulgii  ly   his  annual   business  and   at   the 

time  permit-  a  fluctuation  in  his  business  without  dis- 
closing  it    in    his    annual   subscription.     As   is   well   la 
the  subscription   for  central  stations  and  manufacturers  is 
one-fifteenth  of  1  per  ci  nt  of  the  annual  business,  and  in  the 
■  ractors  and  twentieth  of 


Changes  in  New   York  City  Wiring  Huh - 
I  be  Department  of  Water  Supply,  Gas  and  Electricit) 
of    the   city   of    New    York   has   announced    the    following 
changes    in    tin     I  de   of   the   city    to   take    • 

as  of  June  1 
Rule  39  A  (garages)  has  been  amendi  permit 

1  molding  in  offices  and  showrooms. 
Rule  30a,    (fixtures),  third  paragraph,   lias   been   amended 
to  read  as  follows:     "Where  insulated  joints  are  required, 
fixture    canopies    of    metal    must    be    thoroughly    and    per- 
manently  insulated    from    metal    wall-   or   ceilings  or    from 
plaster   wall-   or  ceilings  on   metal   lathing   and    from 
boxes."    Rub   23d  ha-  been  changed  -•■  I 
or  receptacles  instead  of  thirteen  a-  provided  in  th< 
paragraph,    and    thirty  I 

of  twenty  -ix  .1-  provided  in  tin-  second  paragraph,  arc 
permitted,     Rule   38d   ami    Rule  I    paragraph, 

milarly  changed  so  as  to  permit  thirty-two 
receptacli     instead  of  twenty-six  re  one  cot-out 

In  Ruli  the  head  of  the  rule  reading  "at  not 

less  than   50  watts  each'  changed  to  read  "at  not 

less  than   e  1    ■  itl    each  " 


Supreme  Court  Decision  Affecting  Franchise  Right* 

I  he  1 'mted   States   Supreme  Court  on   May  26  ha 
down  an  opinion,  delivered  by  Justice  Van  Devanter,  in  the 
case  of  the  city  and  county  of  Denver   11  -t  the 

New  York  Trust  Company  and  the  Denver  Union  v. 
Company    respecting    the    rights   of    the    latter    under    its 
twenty-year    franchise   granted    in    i8o>o.     This    franchise 
provided   that    the   grant    by    the   city   should   be    limit) 
twenty  years  and  stipulated  that  upon  the  expiration  of  the 
period  the  city  might,  if  it  so  elected,  purchase 
pany's  plant  at  its  appraised  value,  or.  if  it  elected,  renew 

the    franchise   on   certain    stated    terms    for   another   tW( 
year  period,  but  neither  course  was  made  binding  upon  the 
city.      It  was  also  Stipulated  that  the  company's  plant  should 
1    remain   its   property,   except    in    tl  I    Dar- 

by the  city  or  agreement  bctw  .-<  n  il  and  tl  • 

In  1007  the  city    adopted  an  ordinance  providing  • 
immediate    appraisal     <^i    the    plant    and    the     G 
Schedule   of   wati  'be    next    t'.\' 

it    further  required  the 

upon  whether  the  cit)    should  purchase  the  w  .v 
the    .r  lue    or    renew    the    franchise    for    twenty 

years   at   tl  I   by   the    a:  d     m    case 

neither    propositi'  n    1  eci 

rights  of  each   party   w  in   without   preiu  dj 

provided  undei   th  ordinance   for  the  unexpired 

term  th< 

The  appi 

-.rther 
action    ensued        linn    ;■■    [9 10   thi  a   charter 

amendment  1    public    util 

for  a  munic 
works  under  the  provis  |  lid  be 

offered  for  the  plant  of  the  Denver  Union  Water  Company, 
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This  offer  the  company  refused  and  therefore  no  election 
to  authorize  the  purchase  was  held. 

Litigation  ensued,  and  the  company  averred  in  substance 
that  the  city  was  compelled  under  the  old  franchise  to  pur- 
sue one  of  two  courses,  either  to  purchase  the  plant  or  to 
renew  the  franchise,  while  the  city  set  up  that  the  franchise 
had  expired  and  the  rights  of  the  company  had  ceased  en- 
tirely, without  obligation  on  the  part  of  the  city  to  renew. 
The  Circuit  Court  issued  interlocutory  orders  temporarily 
enjoining  the  city  from  constructing  a  municipal  water 
plant  or  issuing  bonds  for  the  same,  and  upon  appeal  to  the 
Circuit  Court  of  Appeals  the  orders  were  affirmed  (187 
Fed.,  890). 

Application  was  next  made  to  the  Supreme  Court  for  a 
writ  of  certiorari,  and  the  present  decision  comes  as  the 
result.  The  numerous  legal  arguments  advanced  in  the 
effort  to  show  that  the  old  ordinance,  which  expired  in 
1910,  bound  the  city  to  accept  one  of  the  two  alternatives 
previously  stated  were  reviewed  at  length,  and  all  were  set 
aside  upon  the  general  ground  that  the  wording  and  evident 
intent  of  the  franchise  could  not  be  so  construed.  The 
court  stated  the  matter  thus:  "In  other  words,  the  bill 
discloses  that  the  city's  position  is  that  the  trust  com- 
pany's claim  is  refuted  by  the  very  ordinance  and  charter 
amendment  relied  upon  to  sustain  it,"  and  the  city's  posi- 
tion in  the  matter  was  finally  upheld.  The  interlocutory 
decrees  were  accordingly  reversed,  and  the  case  was  re- 
manded with  a  direction  to  dismiss  both  bills. 


Resale  Price  on  Patented  Articles 

As  announced  on  page  1125  of  our  issue  dated  May  31, 
the  Supreme  Court  of  the  United  States  handed  down  on 
May  26  an  opinion  in  the  case  of  Bauer  &  Cie  and  the 
Bauer  Chemical  Company  against  James  O'Donnell,  hold- 
ing that  in  the  ordinary  sale  of  a  patented  article  the  chief 
value  of  which  resides  in  its  use,  and  where  the  purchase 
price  covers  the  entire  value  and  includes  the  complete 
profit  or  royalty  to  the  patentee,  the  passage  of  title  is  com- 
plete and  it  is  illegal  for  the  patentee  to  attempt  to  fix  the 
price  at  which  it  may  subsequently  be  sold.  In  view  of 
the  fact  that  this  decision  is  epochal  in  the  history  of  patent 
law,  we  quote  at  length  from  the  opinion  itself,  which  was 
delivered  by  Justice  Day,  with  Justices  McKenna,  Holmes, 
Lurton  and  Van  Devanter  dissenting  but  filing  no  minority 
opinion. 

Bauer  &  Cie,  of  Berlin,  Germany,  are  the  holders  of  a 
United  States  patent  covering  a  medicinal  preparation 
known  as  "Sanatogen"  and  entered  into  an  agreement  with 
F.  W.  Hehmeyer,  doing  business  in  New  York  City  under 
the  trade  name  of  the  Bauer  Chemical  Company,  to  become 
the  sole  American  selling  agent.  Packages  of  this  prepa- 
ration bore  a  notice  that  they  should  not  be  retailed  for 
less  than  one  dollar,  under  liability  for  prosecution  for  in- 
fringement of  the  patent,  followed  by  injunction  and 
damages. 

The  appellee  O'Donnell  is  a  druggist  in  Washington, 
D.  ('.,  and  purchased  packages  of  this  preparation  from 
the  Bauer  company,  retailing  them  afterward  at  85  cents 
each.  In  March,  1911,  the  Bauer  company  severed  rela- 
tions with  him,  and  he  then  purchased  from  jobbers  in  the 
District  of  Columbia.  About  one  year  ago  the  appellants 
sought  to  obtain  an  injunction,  which  was  denied.  They 
noted  an  appeal,  and  the  District  of  Columbia  Court  of 
Appeals  certified  the  case  to  the  Supreme  Court  of  the 
United  States. 

After  reciting  the  preliminary  facts  the  opinion  con- 
tinues as  follows: 

"The  question  propounded  is:  'Did  the  acts  of  the  appel- 
lee in  retailing  at  less  than  the  price  fixed  in  said  notice 
original  packages  of  "Sanatogen''  purchased  of  jobbers  as 
aforesaid   constitute  infringement  of  appellants'  patent?' 


"The  right  to  make,  use  and  sell  an  invented  article  is 
not  derived  from  the  patent  law.  This  right  existed  before 
and  without  the  passage  of  the  law  and  was  always  the 
right  of  an  inventor.  The  act  secured  to  the  inventor  the 
exclusive  right  to  make,  use  and  vend  the  thing  patented, 
and  consequently  to  prevent  others  from  exercising  like 
privileges  without  the  consent  of  the  patentee.  (Bloomer 
v.  McQuewan,  14  How.  539,  549;  Continental  Paper  Bag 
Co.  v.  Eastern  Paper  Bag  Co.,  210  U.  S.  405,  425.)  It  was 
passed  for  the  purpose  of  encouraging  useful  invention 
and  promoting  new  and  useful  improvements  by  the  pro- 
tection and  stimulation  thereby  given  to  inventive  genius, 
and  was  intended  to  secure  to  the  public,  after  the  lapse 
of  the  exclusive  privileges  granted,  the  benefit  of  such 
inventions  and  improvements.  With  these  beneficent  pur- 
poses in  view  the  act  of  Congress  should  be  fairly  or  even 
liberally  construed ;  yet,  while  this  principle  is  generally 
recognized,  care  should  be  taken  not  to  extend  by  judicial 
construction  the  rights  and  privileges  which  it  was  the 
purpose  of  Congress  to  bestow. 

"In  framing  the  act  and  defining  the  extent  of  the  rights 
and  privileges  secured  to  a  patentee  Congress  did  not  use 
technical  or  occult  phrases,  but  in  simple  terms  gave  an 
inventor  the  exclusive  right  to  make,  use  and  vend  his 
invention  for  a  definite  term  of  years.  The  right  to  make 
can  scarcely  be  made  plainer  by  definition  and  embraces 
the  construction  of  the  thing  invented.  The  right  to  use 
is  a  comprehensive  term  and  embraces  within  its  meaning 
the  right  to  put  into  service  any  given  invention.  And 
Congress  did  not  stop  with  the  express  grant  of  the  rights 
to  make  and  to  use.  Recognizing  that  many  inventions 
would  be  valuable  to  the  inventor  because  of  sales  of  the 
patented  machine  or  device  to  others,  it  granted  also  the 
exclusive  right  to  vend  the  invention  covered  by  the  letters 
patent.  To  vend  is  also  a  term  readily  understood  and  of 
no  doubtful  import.  Its  use  in  the  statute  secured  to  the 
inventor  the  exclusive  right  to  transfer  the  title  for  a  con- 
sideration to  others.  In  the  exclusive  rights  to  make,  use 
and  vend,  fairly  construed,  with  a  view  to  making  the  pur- 
pose of  Congress  effectual,  resides  the  extent  of  the  patent 
monopoly  under  the  statutes  of  the  United  States.  (Bloomer 
v.  McQuewan,  supra,  549.) 

"The  question  therefore  now  before  this  court  for  judi- 
cial determination  is:  May  a  patentee  by  notice  limit  the 
price  at  which  future  retail  sales  of  the  patented  article  may 
be  made,  such  article  being  in  the  hands  of  a  retailer  by 
purchase  from  a  jobber  who  has  paid  to  the  agent  of  the 
patentee  the  full  price  asked  for  the  article  sold? 

"The  object  of  the  notice  is  said  to  be  effectually  to  main- 
tain prices  and  to  prevent  ruinous  competition  by  the  cut- 
ting of  prices  in  sales  of  the  patented  article.  That  such 
purpose  could  not  be  accomplished  by  agreements  concern- 
ing articles  not  protected  by  the  patent  monopoly  was  set- 
tled by  this  court  in  the  case  of  Dr.  Miles  Medical  Company 
v.  Park  &  Sons  Company  (220  U.  S.  373).  in  which  it  was 
held  that  an  attempt  to  thus  fix  the  price  of  an  article  of 
general  use  would  be  against  public  policy  and  void.  It  was 
doubtless  within  the  power  of  Congress  to  confer  such  right 
of  restriction  upon  a  patentee.  Has  it  done  so?  The  ques- 
tion has  not  been  determined  in  any  previous  case  in  this 
court,  so  far  as  we  are  aware.  It  was  dealt  with  under 
the  copyright  statute,  however,  in  the  case  of  Bobbs-Mer- 
rill  Company  v.  Straus  (210  U.-S.  339).  In  that  case  it  was 
undertaken  to  limit  the  price  of  copyrighted  books  for  sale 
at  retail  by  a  notice  on  each  book  fixing  the  price  at  one 
dollar  and  stating  that  no  dealer  was  licensed  to  sell  it  for 
less  and  that  a  sale  at  a  less  price  would  be  treated  as  an 
infringement  of  the  copyright.  Tt  was  there  held  that  the 
statute,  in  securing  to  the  holder  of  the  copyright  the  sole 
right  to  vend  copies  of  the  book,  conferred  a  privilege 
which,  when  the  book  was  sold,  was  exercised  by  the  holder, 
and  that  the  right  secured  by  the  statute  was  thereby  ex- 
hausted.    The  court  also  held  that  it  was  not  the  purpose 
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"i  the  law  to  gram  the  further  right  to  qualify  the  titl 
future  purchasers  by  means  of  the  printed  notice  affixed 
to  the  book,  and  that  to  give  such  right  would  extend  the 
statute  beyond   its   fair   meaning  and  secure  privileges   not 
intended  to  be  covered  by  the  act  of  Congress.    In  that  case 
it    was   recognized   that   there   are   differences   betweVn   the 
copyright  statute  and  the  patent  statute,  and  the  purpose  to 
decide  the  question  now  before  us  was  expressly  disclaimed. 
"Section  4952,  Revised    statuti    ,  .1  pan  ol   thi    copyright 
act,  secures  to  an  author,  inventor,  designei   01 
of  books,  maps,  charl    01  di  tmatic  or  musical  ci  impositions 
the  sole  liberty  of  printing,  reprinting,  publishing,  complet 
ing,  copying,  executing,  fini  hing     rid  trending  them 
that  statute  differs  from  the  patent  statute  in  trims  ami  in 
the  subject  matter  intended  to    »■  protected,  il 
that  in  the  n   pe<  1  involved  in  thi    pn   enl  inquiry  thi 
a  strong  similarity  between  a  id  identity  of  purpose  in  the 

two  ital nt'        in  the  ci ive  right  to 

vend  the  invention  or  discover}   is  added  to  the  like  right 
to  make  and  use  the  subji  ■  1  matter  of  the  grant,  and  in  the 
case  of  copyrights  the  sole  right  of  multiplying  and  n 
ducing    books   and    other   1  ompositions   is   coupled    with    the 
similar  right  of  '\  1  ndin  the  use  of 

the  terms  'vend'  and  'vending'  is  concerned,  thi 
intended  to  be  secured  1  I      The  sale 

of  a  patented  article  1  tiallj  different    from  the 

sale  of  a  hook,     in  each  case  to  vend  is  to  part  with  the 
thing  for  a  consideration.    It  is  insisted  that  the  purpi 
be  subserved  by  notices  such  as  are  now  under  considers 
tion — keeping    up    pi  io        id    preventing    competition — i* 

more  essential  io  the  pi ion  of  patented  inventions  than 

of  copyrighted  articles;  lid  that  the  copyrighted 

article  may  be  and  usually  is  sold   for  a  lui 

by  the  author  or  composer  and  thai  he  has  no  intei 

the  subsequi  I  he  work,  while  pal 

require  large  out  la 

some  exteni  this  contention  ma 

theless  it  is  well  known  thai  in  many  in 

pensation  an  authi  u 

his  hook   hi    .1   pei.  .  ui. 1  i,  which  ma! 

aide  that   he  shall  Im\  e  thi  intended  to 

keep  up  th.  nt    the  cutting  of  price! 

these  considerations  could  have  had  little  weight  in  fram- 
ing the  acts.  In  providing  for  -rants  ..1  rights 
and  privileges  to  inventors  and  authors  we  thinl 
had  no  intention  to  use  the  term  'vend'  in  one  sense  in  the 
patent  act  and  'vending'  in  another  in  the  copyright  law. 
Protection  in  the  exclusivi  righl  to  sell  is  aimed  al  in  both 
instances,  and  the  ti  rms  used  in  the  to  all  intents 
the  same, 

"It  is  apparent  th  il  I  incipal  difference  in  the  • 

rrients  lies  in  thi    ,  the  word  'use'  in  the 

statute  and  its  absence  in  thi   copyright  law.     An  in 

has  not  only  the  exclusive  righl  to  make  and  vend  his 

tion   or   discovery,   but    he   has   the   like    rieht    to   use    it,    and 

when   a   ease   comes    fairly   within   the   granl   of   the   righl    to 

use,    that     use    should    bi  '1    means    propcrlv 

within  the  scope  ute.     fn   Bemem   v    National 

1  [arrow   1  ompanj    I  ;   6  the  owrn  - 

granted   B   license   i      I  i.hint    to   manufacture   and   sell 

harrow  S    I  nihodied    in    the    or  el  ed    In    the    ■ 

The  licensi  pi  oi  ided  foi  the  by  the 

licensee  of  a  royalt)  of  oni  d  ch  harrow  or  frame 

sold  and  stipulated  thai  thi     ii  ■ i  was  nol  to  sell  ■■ 

perso  I  the  license 

subject  to  change  to  time.     The  casi 

one  arising  upon  license  agreements,  originating  in  a  state 
court,  and  did  not  involve  the  construction  of  the  patent  act 
in  the  circumstances  now  disclosed. 

"Chiei   reliance,  however,  <<^  the  plaintiff  in  this  ca 
upon  the  recent  decision  o\  this  court  in  Henry  v.  Pick 
Company  (^4  lT.  S.  t).      \n  examination  of  the  opinion 

in  thai  ease  shows  that  the  restriction  was  SUSI  lined 


right  to  use  the  machine  granted  in  the  patent  statute, 

nisliing  in  that  respect  I  •  right 

act.      !  ,h  had  been  sold 

which  bore  an  inscription  in  ;  a  notice  that  the 

machine  was  sold  with  the  license  restriction  that  it  might 

only  be  used  with  stencil,  ink  and  other  supplies  mad 

the   A  ompany,   the  owner  of   the  patent.     The 

alleged  infrii  the  purchaser  of  the  mimeograph 

a  can   of   ink  suitable    fi  the  machine   with    full 

:id   with  tin  a  that 

the  ink  sold  would  i"    used  in  connection  with  the  machine. 

It  is  expressly  stated  in  the  opinion  that  the  machine  was 

1  cost  or  less  and  that  thi  I  upon  the 

profit  realized  from  thi    sali   of  the     in  patented  articles  to 

I  with  the  machine  for  the  profit  which  he  expected 

to  realize  from  his  invention  (224  1 

"Thai  hed    from    Bobbs-Merrill    v. 

Straus,  supra,  construin  msc  of  the 

•  nee  in  the  terms  of  thi  I  patent  statutes, 

the  patent   act  conferring  not  only  the  right  to  make  and 
hi  the  exclusive  right  to  use  of  the 

patent.     It  was  under  thi  that  the  license  notice 

in  qui  '   the  notice 

in  that  ease  dealt  with  the  use  of  the  machine  and  limited 
it  to  use  only  with  the  paper,  ink  and  supplies  of  the  manu- 
facture of  the  patentee.  While  the  titl.  rred. 
it  was  a  qualified  title,  giving  the  machine 
only  with  certain 
case  that  'tl 
sion    in    tin     Bobbs  Merrill    1                         present   opinion. 

a  construct 
and  the  special  ' 
"It  is  contended  in  argument  thai  in  this  case 

of  the  invi  •  the  notice 

that  the  package  is  lie.  • 

nee  of 
onditions,  and  that  all  ri 

if  the 
facts  certified  in  tl 

the  article  in  •>'  'he 

action  in  an  the  invention.    The 

■    fn  m  w  hoi 

factoi 

appelli  had  no  interest  in  the 

the  sul 

participation    in    the    pn  were 

sold  with  as  full  and  coi  '  have 

when  sold  in  thi 

to  limit  thi 

lar.     In    otl  the   title   tra 

complete  with   m  attempt  to  n  •■  rve  tl 

price   at   which   sul 

no  showing  of  a  qualif 

ited  use  w  ith   otl 

• 
•id  to  call  tl 

cured  by  -1 
the   ri 

resale  b)    a  purch  '  util- 

the 

d  the 
title  to.   and   thi  ithoal 

accounting 

makn  made 

in  th. 

fact-  presented  we  think  the  right 

•it  stattitc  is  im  the 
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right  of  vending  given  in  the  copyright  act.  In  both  in- 
stances it  was  the  intention  of  Congress  to  secure  an  exclu- 
sive right  to  sell,  and  there  is  no  grant  of  a  privilege  to 
keep  up  prices  and  prevent  competition  by  notices  restrict- 
ing the  price  at  which  the  article  may  be  resold.  The  right 
to  vend  conferred  by  the  patent  law  has  been  exercised,  and 
the  added  restriction  is  beyond  the  protection  and  purpose 
of  the  act.  This  being  so,  the  case  is  brought  within  that 
line  of  cases  in  which  this  court  from  the  beginning  has 
held  that  a  patentee  who  has  parted  with  a  patented  ma- 
chine by  passing  title  to  a  purchaser  has  placed  the  article 
beyond  the  limits  of  the  monopoly  secured  by  the  patent 
act." 

The  position  taken  by  the  Court  of  Appeals  of  the  Dis- 
trict of  Columbia  in  denying  the  application  for  injunction 
was  sustained. 


Comments  on  the  Supreme  Court  Decision  on 
Resale  Prices 

Representative  Oldfield,  who  introduced  at  the  last  ses- 
sion of  Congress  a  bill  modifying  the  patent  law  in  several 
vital  respects,  as  we  have  fully  reported,  is  quoted  as  re- 
garding the  decision  of  the  Supreme  Court  in  the  O'Don- 
nell  case  as  one  of  the  most  important  in  a  generation. 
Giving  out  a  statement  on  the  subject  in  Washington,  he 
said,  in  part: 

"The  decision  affects  -from  $10,000,000,000  to  $15,000,- 
000,000  worth  of  capital  invested  in  manufactured  patented 
articles,  and  it  also  affects  every  man,  woman  and  child  in 
America.  Now  that  the  Supreme  Court  has  decided  along 
a  line  which  I  have  been  arguing  for  several  years,  I  do 
not  intend  to  be  slow  in  pushing  my  bill. 

"The  people  will  never  see  the  justice  of  a  manufacturer 
forcing  a  retailer  to  sell  a  patented  article  at  a  fixed  price. 
My  bill  specifies  that  it  is  not  an  infringement  of  the  pat- 
ent rights  for  a  retailer  to  sell  at  whatever  price  he  may 
choose,  but  that  if  anything  it  is  merely  a  breach  of  a 
civil  contract,  if  a  contract  of  this  kind  to  maintain  prices 
exists." 

Officials  of  the  Department  of  Justice  declare  that  the 
decision  sharply  draws  the  line  of  demarcation  between  the 
Sherman  anti-trust  laws  and  the  patent  laws.  The  depart- 
ment has  contended  that  once  a  patentee  sells  his  p'atented 
article  he  loses  all  control  of  it  and  is  powerless,  in  view 
of  the  Sherman  anti-trust  law,  to  establish  resale  prices. 
It  is  stated  at  the  department  in  Washington  that  several 
anti-trust  suits  now  in  the  courts  or  in  prospect  of  being 
filed  are  based  on  this  principle,  and  that  it  is  now  expected 
that  companies  which  have  been  claiming  the  right  to  estab- 
lish resale  prices  will  at  once  cease  to  do  so  and  avoid 
attack  by  the  government. 

The  first  decision  sustaining  what  was  then  thought  to  be 
the  right  of  the  patentee  to  fix  resale  prices  was  handed 
down  in  the  United  States  Circuit  Court  of  Appeals  by 
Justice  Lurton  when  he  was  on  that  bench,  which  decision 
was  concurred  in  by  Justice  Taft,  then  on  that  bench  and 
afterward  President.  Justice  Wright  and  Justice  Barnard, 
of  the  District  of  Columbia  Supreme  Court,  were  the  first 
members  of  the  bench  of  the  country  to  render  decisions  in 
such  cases  which  accord  with  the  decision  of  the  Supreme 
Court  of  the  United  States  of  May  26.  With  the  exception 
of  Judge  Ray  of  the  federal  court  of  New  York,  they  were 
the  only  judges  of  the  country  who  had  taken  such  a  view, 
the  courts  holding  with  the  patentee  in  the  many  other 
decisions  rendered  touching  on  this  point. 

The  court  permitted  the  Gillette  Safety  Razor  Company, 
the  Victor  Talking  Machine  Company,  the  Waltham  Watch 
Company  and  the  Ingersoll  Dollar  Watch  Company  to  file 
briefs  in  the  Bauer-O'Donnell  case,  as  they  had  suits  pend- 
ing in  various  courts  throughout  the  country  in  which  the 
same  issues  were  involved. 


Decision  on  Electric  Sign  Patent 

The  Alcock  patent  covering  an  electric  sign  in  which  is 
produced  the  illusion  of  human  or  animal  figures  in  motion 
(No.  648,677  issued  May  I,  1900)  was  recently  upheld  in 
a  suit  brought  against  an  alleged  infringer.  The  decision 
in  the  case  was  handed  down  by  Judge  Day,  in  the  United 
States  District  Court,  Northern  District  of  Ohio,  Eastern 
Division,  at  Cleveland,  Ohio,  on  May  28.  The  essential 
feature  of  the  patent  is  the  illuminated  display  of  a  figure 
in  consecutive  positions  representing  some  natural  action 
or  motion,  as  exemplified  by  many  familiar  motion  signs 
in  nearly  every  city  of  the  country.  Perhaps  the  most 
notable  of  these  are  the  chariot-race  signs,  one  of  which 
has  been  on  nightly  exhibition  on  Broadway,  New  York, 
for  some  years  past. 

The  parties  in  the  action  were  the  O.  J.  Gude  Company, 
of  New  York,  complainant,  and  the  A.  &  W.  Electric  Sign 
Company,  defendant.  The  object  of  the  invention  as  stated 
in  the  patent  is  to  cause  "illuminated  designs  or  portions 
of  them  to  appear  to  move  or  travel  by  means  of  a  suitable 
arrangement  of  the  lamps  and  by  providing  for  their  suc- 
cessive lighting  and  extinguishing."  The  alleged  infring- 
ing sign  constructed  by  the  defendants  was  in  fact  one  of 
the  chariot-race  signs  above  mentioned.  In  regard  to  the 
novelty  of  the  device  the  court  stated  as  follows : 

"When  Alcock  conceived  the  idea  of  outlining  a  figure 
in  electrical  lamps  and  connecting  these  various  lamps 
forming  a  certain  outline  of  the  figure  with  a  flasher  or 
switch  in  such  a  manner  as  to  have  a  portion  of  this  figure 
permanently  lighted,  by  successively  lighting  and  turning 
off  the  lamps  on  other  portions  of  the  figure  by  an  arrange- 
ment of  the  contact  switch  or  flasher,  he  produced  the 
illusion  of  a  figure  assuming  different  attitudes  and  posi- 
tions. This  was  new,  as  none  of  the  former  devices  ever 
conceived  the  idea  of  a  permanently  located  figure  appear- 
ing to  move  in  various  different  ways  as  would  the  man 
tipping  his  hat,  or  the  chariot  horses  running  and  the 
wheels  of  the  chariot  turning." 

The  court  held  that  Alcock's  effects  were  new,  and  that 
no  such  novelty  had  been  disclosed  in  prior  patents  or  pub- 
lications, and  that  he  was  entitled  to  have  his  invention 
protected. 

Patent  License  Restrictions 

Another  notable  case  involving  the  supposed  right  to  cir- 
cumvent the  Sherman  act  under  the  cloak  of  the  patent 
laws  has  just  been  settled  adversely  to  the  defendants,  who 
pleaded  guilty  and  accepted  a  decree  which  was  mutually 
satisfactory  to  the  government  and  themselves.  This 
decree  was  signed  on  May  27  by  Judge  Hazel  in  the  United 
States  District  Court  for  the  Western  District  of  New 
York,  at  Rochester,  N.  Y.  The  defendants,  comprising  the 
so-called  "Coaster-Brake  Trust,"  included  six  corporations 
and  eighteen  individuals.  Fines  aggregating  $35,000  were 
imposed  on  the  six  corporate  defendants  and  some  $37,500 
on  eleven  of  the  individual  defendants,  and  all  were  perma- 
nently enjoined  from  carrying  out  the  same  or  similar 
agreements  in  the  future.  Among  the  fines  was  one  of 
$1,000  imposed  on  Mr.  Gales  P.  Moore,  who  was  patent  at- 
torney for  the  combination. 

This  trust  was  organized  in  Buffalo  in  1908  for  the  pur- 
pose of  fixing  uniform  prices  for  coaster  brakes  and  other 
bicycle  parts.  Prior  thereto  there  were  seven  large  inde- 
pendent concerns  manufacturing  bicycle  and  motor-cycle 
sundries,  each  manufacturing  coaster  brakes  under  its  own 
patents.  Owing  to  competition  and  small  profits  four  of 
these  concerns  agreed  to  operate  under  a  so-called  patent 
license,  to  be  given  to  three  of  their  number  by  the  fourth,  the 
New  Departure  Manufacturing  Company,  which  was  also 
to  file  suits  against  infringing  competitors  and  defend  the 
pool.    One  of  the  three  outside  concerns  was  then  put  out 
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of  business  by  a  patent  suit  and  the  other  two  joined  the 
combination.  Each  corporation  put  up  a  sum  of  $1,000  as 
a  forfeit  to  guarantee  obedience  to  the  rules.  A  selected 
list  of  bicycle  jobbers  was  prepared,  and  only  those  jobbers 
whose  names  appeared  on  the  list  were  allowed  jobbers' 
discounts  from  the  list  prices.  It  was  charged  that  in  this 
way  the  combination  managed  to  control  the  entire  market 
in  bicycle  and  motor-cycle  sundries.  It  was  furthermore 
charged  that  the  patent  attorney  for  the  New  Departure 
Company  sent  out  from  time  to  time  large  quantities  of  let- 
ters to  dealers  threatening  them  with  damage  suits  if  they 
sold  any  other  make  of  coaster  brake.  Prior  to  the  forma- 
tion of  the  trust,  brakes  sold  at  from  $2  to  $3,  but  afterward 
the  prices  were  raised  until  they  ranged  from 
to  $6.50. 

The  decree  of  the  court  not  only  enjoined  the  combina- 
tion but  also  enjoined  the  constituent  concerns  from  harass- 
ing the   trade  and   from   fixing   resale   prices   under    p 
licenses.     The  stipulation   was  cnt>  h  il   the 

fixing  of  resale  prices  should  be  forbidden  "unless  and 
until  the  Supreme  Court  of  the  United  States  shall  decide 
that  a  licensor  may  lawfully  fix  and  impose  such  resale 
price."  The  Association  of  Coaster  Brake  Licensees  was 
formally  declared  in  the  decree  to  violate  the  anti-trust  law 
of  1890.  Sixty  days  were  allowed  the  defendants  to  reor- 
ganize their  business. 

In  view  of  the  decision  of  the  Supreme  Court  in  the 
"Sanatogen"  case,  filed  May  26,  the  terms  of  the  coaster- 
brake  decree  become  perpetual,  and  the  fixing  of  resale 
prices,  where  title  to  the  commodity  or  article  sold  passes 
completely  to  the  purchaser  at  sale,  has  become  illegal. 


Dayton  Company  Gives  $50,00(1  to  Flood  Prevention 
Fund 

On    behalf    of    the    D  pany, 

lent  F.  M.  1  ait  has  sent  a  check  for  $50,000  to  the 
Dayton  Flood  Prevention  Fund,  for  which  $2,000,000  is 
being  raised  .1  citizens  and  business  firms.     The 

amount  subscribed  by  the  electric  cotnpat  1   the 

largest  of  thi  by  local  corpora;' 

Just  before  the  memorable  days  of  March  -•: 
the  Dayton  company  had  announced  a  general  reduction  in 
its  rates,  to  take  I  it' 't  April   I.     In  the  confusion  foil 
the    flood    disaster   this    reduction    was    general 
by  the  public,  but  after  order  had  1  the  change 

in   schedule   was   brought    to  Mention,   the 

reduction   in   bills  being  from   April    1.     On   the 

Monday  following 

tributcd  to  school  children  thousand-  of  cardboard  wl 
in  the  form  of  electric  lamps,  bearing  reminders  of  ti 
reduction.    The  new  schedule  involves  no  minimum  charge 
or  term-contract  provision.     In  the  clean-up  days  after  the 
flood   a   large    number    of    the    smaller   custom* 


20,000-kw    Turbines    and    Big    Boilers    for    Detroit 
Edison's  New  Station 
The   Edison   Electric    Illuminating   Comuurj    oi    Detroit 

has  ordered,  for  delivery  nexl  year,  the   Inst   ni   the   20, 

kw  horizontal  turbo  alternate!    unit     E01    il     n<       '  onners 
Creek  generating  station  to  be  built  on  the  east  side 
city  where  the  growth  oi  load  rj  rapid  in 

months.  As  far  as  now  outlined  the  plans  provide  for  an 
ultimate  installation  of  eight  of  these  20,OO0-kw  sets. 
Steam  will  be  generated  in  2300-hp  double  fired  boiler  units 
of  the  type  installed  at  the  company's  Delraj  plant  in  the 
west  end  of  town,  where  turbine  loads  as  high  as  1  [,000  Kw 
have  been  carried  on  a  single  boiler, 

Some  thirty  acres  of  river- front  property  at  .1  point  oppo- 
site the  north  end  of  Belle  Isle  have  been  acquired  lor  the 
new  station.  Much  of  this  land  is  now  Submerged,  but  will 
be  drained  during  the  present  year  and  work  011  the  plant 
foundations    started.       It     1-     expected     that     two    of     these 

20,000-kw,  (10-cycle  General  I  lectric  hori  ontal  Curtis  tur- 
bine sets  will  comprise  the  initial  installation.  \ll  circuits 
leaving  the  plant  will  be  operated  at  23,000  \oits,  step  up 
transformers  being  installed  in  the  station.  The  new  Con- 
ners  Creek  plant  will  transmit  to  the  system  of  the  Eastern 
Michigan  Edison  Company,  in  addition  to  sharing  the 
Detroit  Edison  load  with  the  Delray  station.  The  latter  is 
located  on  the  western  edge  of  the  city,  its  position  having 
been  dictated  some  years  ago  by  the  plan  to  install  non- 
condensing  engines  whosi  xhausl  was  to  have  been  used 
for  evaporating  salt  pumped  from  brine  wells  in  the  vicinity 
of  the  site.  Meanwhile,  however,  tin  -team  turbim 
perfected  and  units  of  this  type  were  installed  at  Dell 
that  the  -alt-drying  project  was  given  up,  though  the  plant 

remained     Two  stations  have  been  .reeled  on  this  West   End 

site,  and  in  the  second  ing  installed 

its  fourth  [4,000-kw  turbine  unit.  The  Detroit  company's 
steam-heating  subsidiar;  completed  the  initial  in- 

stallation of  two  750  hp  ta  new  Park  Place  beat 

ing  pbint.  placed  in  commission  fan,  1.  Six  other  larfce 
boilers  of  similar  rating  will  be  installed. 


1101  MAIN    STKKET.    I' \ '. 

several   weeks'   electric   service    without   -  ""til 

■led  and  adj 
Giving  expression  to  it-  n.  1  and 

brighter  Dayton."  the  1  '  mpaiiy  has 

erected    in    a    prominent    position    on    Main    Street    a   huge 
roof   sign    bearing    the  I.   with    tin 

name.      This  diS]  I 

1 1.,\     .,,„!  1  -  an  optimistic  reminder  of  tin 

ter  thii  the  indomitable  city  on 
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mission's  high-tension  system  to  Windsor  all  available  loads 
would  be  required,  and  the  loss  of  this  Essex  Count) 
prospective  load  is,  of  course,  not  relished. 

The  interconnected  system  for  the  towns  above  men- 
tioned is  being-  developed  by  the  Essex  County  Light  & 
Power  Company,  Ltd.,  whose  officers  are:  President,  .Mr. 
R.  Stuart  Stewart;  vice-president,  Mr.  A.  C.  Marshall; 
secretary,  Mr.  J.  V.  Oxtoby,  and  treasurer,  Mr.  George 
Wiley.  In  addition  to  the  foregoing,  Messrs.  Alexander 
Dow  and  J.  B.  Osier  are  included  in  the  board  of  directors. 
All  are  Detroit  men. 

Some  40  miles  of  40,000-volt  transmission  line  has  al- 
ready been  built  to  connect  the  Ontario  towns.  Xo.  0 
aluminum  conductor  has  been  employed  carried  on  35-ft. 
poles  set  at  160-ft.  intervals.  For  the  crossing  beneath  the 
Detroit  River  opposite  the  Delray  station  a  23,000-volt  sub- 
marine cable  has  been  provided.  On  account  of  the  width 
of  the  river  at  this  point,  this  cable  had  to  be  made  and 
shipped  in  two  sections  and  afterward  joined  together.  The 
Canadian  terminal  of  the  cable  is  a  transformer  substation 
at  Sandwich  where  the  incoming  energy  will  be  put  on  the 
transmission  line  at  40,000  volts.  Completion  of  the  cable 
connection  now  awaits  the  governmental  authority  before 
mentioned. 


The  Heterodyne  Receiving  System 

At  a  meeting  of  the  Institute  of  Radio  Engineers  held  in 
New  York  on  June  4  Mr.  John  L.  Hogan,  Jr..  of  the  Na- 
tional Electric  Signaling  Company,  presented  a  paper  de- 
scribing the  principle  and  apparatus  involved  in  the  hetero- 
dyne receiver,  invented  by  Prof.  R.  A.  Fessenden  and  used 
for  all  long-distance  communications  in  the  recent  test  be- 
tween Arlington,  Va.,  and  the  U.  S.  S.  Salem. 

Since  the  "beats"  principle,  upon  which  the  heterodyne 
operates,  is  not  generally  understood,  Mr.  Hogan  opened 
his  paper  by  a  discussion  of  the  classification  of  radio  re- 
ceivers and  of  the  addition  of  simultaneous  wave  motions. 
He  stated  that  radio  receivers  are  of  two  broad  classes — 
first,  the  relay  or  "trigger"  type,  in  which  the  received  en- 
ergy releases  an  amount  of  local  potential  energy  which  in 
turn  operates  an  indicator  to  produce  a  signal,  and.  second, 
the  "converter"  type,  which  acts  merely  as  a  transformer 
linking  the  antenna  and  the  indicator  and  in  which  the  sig- 
nal is  produced  by  energy  actually  received  by  radio  from 
the  transmitting  station.  Receivers  of  the  first  class  (such 
as  filings  coherers)  are  limited  by  their  delicacy  and  in- 
efficiency, while  those  of  the  second,  such  as  the  gas,  liquid 
or  solid  rectifiers,  cannot  utilize  in  producing  a  signal  any 
more  energy  than  that  actually  received.  This  has  led  to 
attempts  to  use  microphonic  or  other  telephone  relays  to 
amplify  received  signals,  but  in  general  these  have  been  un- 
successful. A  selective  receiver  which  will  amplify  per- 
sistent waves  but  will  not  increase  effects  due  to  highly 
damped  discharges  (such  as  those  of  atmospheric  inter- 
ference) is  needed  in  the  art  of  radio  transmission.  The 
only  receiver  of  this  type  is  the  heterodvne,  which  gives  an 
indication  by  the  conjoint  operation  of  two  high-frequency 
alternating  currents,  one  received  from  the  transmitter  and 
the  other  usually  generated  at  the  receiving  station. 

Mr.  Hogan  illustrated  by  lantern  slides  the  graphical 
addition  of  waves  of  various  types,  treating  mathematically 
the  several  cases.  The  production  of  acoustic  beats  by 
organ  pipes  and  singing  flames  was  shown,  and  the  dis- 
tinction between  polarized  and  non-polarized  indicators  was 
demonstrated  by  generation  of  inaudible  air-wave  beats 
with   Galton's  whistles. 

Five  types  of  heterodyne  receiver  were  described.  In 
the  first  two  streams  of  waves  having  slightly  different  fre- 
quencies were  received  on  two  separate  antennas.  Cur- 
rents set  up  by  them  passed  through  the  coils  of  a  non- 
polarized magnetic  telephone  and  reacted  on  its  diaphragm 


to  produce  audible  signals.  In  the  second  form  a  single 
antenna  was  used,  one  of  the  two  interacting  currents  being 
generated  by  an  alternator,  arc  or  other  oscillator  at  the 
receiver.  The  third  form  shown  had  its  sensitiveness  in- 
creased by  use  of  a  dynamometer  telephone,  and  the 
fourth  type  was  made  still  more  effective  by  the  use  of  a 
static  telephone  receiver. 

With  this  last  arrangement  of  heterodyne  apparatus  sig- 
nals had  been  received  more  than  3000  miles,  in  spite  of  the 
notoriously  low  sensitiveness  of  the  static  telephone.  The 
great  increase  in  effective  sensitiveness  could  be  explained 
by  a  theory  of  operation  which  had  been  proposed  and 
which  indicated  that  the  static  telephone  used  upon  the 
heterodyne  principle  would  respond  to  a  given  strength  of 
sustained  wave  several  hundred  times  as  loud  as  if  used 
simply. 

The  tilth  type  shown  adds  to  the  sensitive  rectifier  and 
telephone  combination  of  modern  receivers  the  amplifying 
power  of  heterodyne  excitation.  Receiving  either  from 
sustained-wave  or  spark  transmitters, -it  is  possible  to  read 
signals  so  weak  that  they  cannot  be  heard  with  the  ordi- 
nary receiving  apparatus.  On  spark  signals  the  intensity 
of  heterodyne  response  is  from  five  to  fifteen  times  as 
great,  in  audibility,  as  that  of  the  best  rectifier  receivers 
operating  normally,  while  on  sustained  waves  the  effective 
amplification  is  still  greater.  This  increase  of  sensitiveness 
to  continuous  waves  accounts  for  the  long  distances  of 
transmittal  by  the  arc  temporarily  installed  at  Arlington 
and  used  for  special  tests  during  the  cruise  of  the  Salem 
to  Gibraltar.  During  those  trials  all  long-distance  signals, 
whether  from  arc  or  spark  sender,  were  received  on  the 
heterodvne,  the  ticker  receiver  having  been  abandoned  by 
the  Lmited  States  Navy  engineers  after  the  first  few  days 
of  the  test. 

Data  secured  on  the  trials  between  Arlington  and  the 
Salem  permitted  modification  of  the  constants  in  the  Austin- 
Cohen  transmission  expression*  so  as  to  compensate  for  the 
increased  sensitiveness  of  the  heterodyne.  Extending  suck 
data,  it  is  found  that  two  stations  of  the  Arlington  type 
could  exchange  messages  regularly  by  day  and  night  over  a 
distance  of  4500  km  (2800  miles)  or  could  transmit  between 
them  daylight  signals  of  twenty-five  times  audibility  (read- 
able through  light  static),  even  if  5500  km  (3400  miles) 
apart.  These  distances  would  be  impossible  with  anything 
like  similar  transmitting  power  if  any  known  receiver 
other  than  the  heterodyne  were  used. 


The  Electric  Vehicle  at   Boston 

Rapid  growth  in  the  electric-vehicle  service  of  eastern 
New  England  was  shown  at  a  regular  meeting  of  the  Elec- 
tric Motor  Car  Club  of  Boston  on  June  5,  when  figures 
were  presented  by  Mr.  O.  G.  Draper  setting  forth  registra- 
tions of  electric  vehicles  for  the  several  states  to  June  1, 
1913,  as  shown  in  Table  I. 

President  Day  Baker,  in  the  chair,  outlined  the  work 
done  l>\  the  civic  committee  of  the  club  in  assisting  to 
■  lei cat  the  proposed  law  raising  the  fee  charged  on  trucks 
to  $5  per  ton  per  annum  throughout  Massachusetts.  The 
bill  passed  the  Senate,  but  was  killed  in  the  House  a  tew 
days  ago  by  a  vote  of  126  to  66. 

1 1  was  announced  that  the  present  membership  of  the 
club  is  106,  and  data  gathered  under  its  auspices  show  that 
there  are  a  total  of  201  charging  stations  in  New  England 
ai  present.  A  plan  was  discussed  to  secure  additional  data 
on  charging  stations  from  representatives  of  electrical 
manufacturers  visiting  electric-service  companies  in  this 
territory. 

A  thirty-two-page  booklet  describing  nearly  a  dozen  of 
the  best  routes  for  electric-pleasure-car  travel,  with  Boston 
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-as  a  center,  was  distributed  at  the  meeting.  A  clearly 
written  article  on  the  electric  automobile,  by  Mr.  11.  I 
1  homson,  of  the  Massachusetts  Institute  of  Technology, 
Boston,  i  im  luded, 
The  recent  electric-vehicle  convention  at  Boston  was  dis- 
U  ed  at  the  meeting,  and  the  point  was  brought  out  that 
the  total  attendance   wa     [44  <   states  and 
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\MD    STATES 


Commercial 
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■      .V       1    1     • 

12 

1 

13 

2 

1 

1 

' 

Rhode  Island . 

J 

it 

2  2 

Totals .  . 

1.110 

The  growth   in    •  I  i  nd<  d    Ma  j 

ji,   i')i;,.  is  given  in  Table  II. 
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National  Districl    Heating    Association  al   Indian- 
apolis 

The    fifth    annual    com  i  nl  ion    of  the   1 
I  leu  in-    Vssi  ici  ii  ion   n  as  held  al  the  <  :  I,  ln- 

dianapolis,  Ind.,  Ma)    i  Following  the  welcome 

extended  by  ex  Mayor  C    W,  Bookwalter,  President  R.  D, 
De  Wol  i  deln  ered  hit  ol  which,  whili 

gratulating  the   association   on    il 

pointed  the  way  I  ms  and  purposes  for  the 

future      I  in    collecti  omplete  and  authoritatn 

ring  data  was  included  among  his  while 

he  also  advised  a  careful  sm.lv  of  the  subject  of  ral 
heating  service,    l u  man)     ituations,  tit,  the 

central   station   must    be    prepared   to    furnish   both   electric 
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heating,"  concluded  Mr.  De  Wolf,  "is  riglit  economically," 


and  the  smokeless  city,  he  predicted,  is  among  the  very  real 
possibilities  of  the  future  which  centra!  heating  holds. 
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Exhaust  steam  from  engines  may  be  used  to  heat  the  cir- 
culating water  in  the  following  four  ways:  (1)  Contact  in 
open  heater  or  drum;  (2)  use  of  group  of  small  upright 
heaters  with  copper  tubes;  (3)  passing  exhaust  to  jet-type 
condenser,  giving  fair  vacuum  on  prime  mover;  (4)  ex- 
hausting steam  into  over-sized  heating  condenser,  circulat- 
ing the  heating  water  through  latter's  cooling  chamber  and 
using  a  dry-vacuum  pump  and  hot-well  pump  to  obtain  all 
possible  vacuum  and  to  return  condensate  to  boilers.  The 
last  is,  of  course,  the  most  efficient. 

Care  must  be  taken  in  laying  out  the  size  of  the  heating 
plant  to  correspond  with  the  electrical  load,  developing  the 
latter  if  necessary,  he  suggested,  by  the  wholesaling  of 
energy  at  low  rates.  Mr.  Argabrite's  paper  directed  special 
attention  to  the  expensive  practice  of  using  steam  circu- 
lating pumps  in  hot-water  systems.  The  25  hp  to  40  hp 
required  to  provide  circulation  in  a  100,000-sq.  ft.  system 
can,  of  course,  be  furnished  much  more  economically  by 
motor  drive.  To  convert  losing  heating-plant  propositions 
into  "money-makers,"  special  stress  was  laid  on  the  follow- 
ing items:  Cleaning  out  wasteful  auxiliaries;  getting  rid 
of  Open  heaters  and  installing  heater  condensers,  thus  mak- 
ing plant  condensing;  installing  thermostatic  control  on 
consumers;  improving  pipe  insulation;  reducing  excessive 
circulating  pressures ;  closing  every  leaky  pipe  on  the  sys- 
tem; getting  optional  power  contracts  with  local  power 
users  who  make  their  own  power  to  use  live  steam  from 
time  to  time;  getting  connection  with  some  other  company, 
such  as  a  street  railway,  to  avoid  using  liv.e  steam. 

Mr.  Argabrite's  paper  was  discussed  briefly  by  Messrs. 
Thomas  Donohue,  Lafayette,  Ind. ;  D.  S.  Boyden,  Boston, 
Mass.;  T.  Weinshank,  Indianapolis;  R.  D.  De  Wolf, 
Rochester,  N.  Y. ;  B.  T.  Gifford,  Chicago,  111.;  H.  A. 
Woodworth,  Indianapolis,  Ind.;  E.  Darrow,  Indianapolis, 
Ind.;  T.  Wilson,  New  York;  F.  C.  Chapman,  Oak  Park, 
111.,  and  O.  C.  Irwin,  Berlin,  Wis. 

Station  Records 

Mr.  A.  P.  Biggs,  Detroit,  Mich.,  opened  Wednesday 
morning's  session  with  the  report  of  the  committee  on 
station  records.  The  advantages  and  economies  incident  to 
modern  practices  in  record  keeping  were  described,  and  the 
following  were  enumerated  as  being  the  most  useful  items 
to  be  noted:  (1)  Monthly  and  yearly  cost  report  on  all 
branches  of  operation;  thousands  of  pounds  of  steam  sold; 
tons  coal  consumed,  price  per  ton  and  total  fuel  cost ;  labor 
cost;  total  operating  cost;  operating  cost  per  1000  lb.  of 
steam  sold ;  total  maintenance  cost ;  maintenance  per  1000 
lb.  of  steam  sold ;  production  expense  per  1000  lb.  of  steam 
sold.  (2)  Monthly  report,  showing:  Amount  of  steam  used; 
amount  of  radiation  added  and  cut  out ;  number  of  feet  of 
mains  and  service  laid;  number  of  meters  set  and  removed. 
(3)  Meters:  Complete  record  of  all  tests  and  repairs.  (4) 
Cubical  contents:  Exposed  wall  and  glass,  amount  of  radia- 
tion installed  and  amount  required  for  all  buildings  con- 
nected to  mains.  (5)  Mains  and  services  installed:  Size, 
length,  square  feet  of  heating  service  and  exact  location  of 
pipes  and  fittings. 

Messrs.  D.  S.  Boyden,  Boston,  Mass.;  R.  D.  De  Wolf, 
Rochester,  N.  Y.,  and  N.  M.  Argabrite,  Elwood,  Ind.,  spoke 
briefly  in  discussion  of  the  report. 

Boiler  Practice  at  Detroit 

Mr.  Norman  Reinicker,  Detroit,  Mich.,  followed  with  a 
paper  describing  the  boiler  practice  of  the  Detroit  Edison 
Company.  At  its  Delray  plant  the  company  has  used 
2365-hp  Stirling  boilers  with  great  success.  Important  op- 
erating improvements  have  also  been  made  in  the  rebaffling 
of  the  500-hp  boilers  and  the  removal  of  the  furnace  arches 
to  secure  higher  combustion  chambers.  Efficiencies  as  high 
as  80  per  cent  are  now  obtained  with  this  improved  con- 
struction. Other  refinements  in  boiler-plant  practice  and 
operating  methods  were  discussed  by  Mr.  Reinicker. 


In  a  written  discussion  Dr.  D.  S.  Jacobus  pointed  out  that 
the  success  of  the  huge  Detroit  boilers  is  a  tribute  to  the 
foresight  of  the  local  company.  The  experiments  with  the 
smaller  boilers  reported  by  Mr.  Reinicker  show  in  an  in- 
teresting manner,  he  said,  the  results  of  the  baffling  arrange- 
ments. But  advances  in  power-plant  operation  such  as 
those  obtained  by  the  Detroit  Edison  Company  depend  very 
largely  upon  the  high  class  of  the  operating  personnel,  as 
well  as  upon  equipment  or  instruments.  Messrs.  L.  H. 
West,  Cleveland,  Ohio ;  D.  S.  Boyden,  Boston,  Mass.,  and 
H.  S.  Spiehler,  Dayton,  Ohio,  took  part  in  the  discussion. 

Bleeder  Operation  and  Underground  Construction 

During  a  symposium  on  bleeder-type  turbine  operation 
Mr.  N.  M.  Argabrite  referred  to  the  successful  performance 
of  a  plant  at  Atlantic  City,  N.  J.,  using  275  lb.  steam  pres- 
sures. Mr.  R.  D.  De  Wolf  reported  that  the  Rochester 
Railway  &  Light  Company  is  installing  two  7500-kw  turbo- 
sets,  from  the  first  stage  of  which  steam  will  be  bled  for 
heating.  This  initial  stage  is  designed  to  pass  25  per  cent 
more  steam  than  the  following  stages.  Mr.  N.  G.  Reinicker 
told  of  the  method  of  bleeding  the  second  stages  of  the 
Detroit  turbines  to  obtain  steam  for  the  closed  feed-water 
heaters. 

At  the  afternoon  session  Mr.  H.  W.  Prentiss,  Jr.,  Pitts- 
burgh, Pa.,  gave  an  illustrated  talk  on  underground  pipe- 
line construction  and  insulation,  referring  particularly  to 
the  use  of  infusorial  or  diatomous  earth  and  its  preparation 
as  thermally  insulating  pipe  covering.  Messrs.  C.  R.  Bishop, 
North  Tonawanda,  N.  Y. ;  T.  Donohue,  Lafayette,  Ind. ; 
N.  M.  Argabrite,  Elwood,  Ind.,  and  T.  Weinshank,  In- 
dianapolis, Ind.,  also  spoke. 

In  the  absence  of  Mr.  C.  F.  Murphy,  of  San  Francisco, 
who  was  to  have  read  a  paper  on  "District  Heating  on  the 
Pacific  Coast,"  Mr.  G.  E.  Quinan,  of  Seattle,  Wash.,  gave 
an  extemporaneous  account  of  heating  practice  at  Seattle. 
Owing  to  the  prevalence  of  water-power  in  that  region  the 
heating  plants  distribute  live  steam,  generated  by  burning 
coal  and  oil.  The  Seattle  company  has  two  heating  stations 
on  the  water  front  of  the  city  and  serves  some  40,000  ft. 
of  mains  and  pipes. 

Appraisals  and  Utility  Commissions 

"Appraisal  of  Heating  Properties"  was  the  title  of  a 
paper  by  Mr.  Harold  Almert,  Chicago,  who  discussed  the 
practice  of  state  public-service  commissions  in  evaluating 
plants  and  systems  and  the  theories  on  which  are  based 
equitable  appraisals  of  both  tangible  and  intangible  plant 
values.  Mr.  Almert  recommended  that  operating  companies 
determine  carefully  their  own  investment  valuations,  pref- 
erably having  such  appraisals  made  by  outside  engineers 
and  experts.  The  speaker  also  reminded  his  audience  that 
utility  companies  by  their  very  existence  in  a  community 
often  enhance  the  value  of  surrounding  property  twelve- 
fold without  themselves  sharing  in  this  increase  or  profit. 
He  recommended  careful  analysis  of  business  methods  and 
investments  involved  and  urged  that  operating  companies 
obtain  without  delay  careful  and  comprehensive  appraisals 
of  their  own  properties  by  engineers  of  recognized  stand- 
ing. Such  appraisals  will  be  of  the  greatest  value  in  forti- 
fying corporation  interests  against  commission  investiga- 
tions and  for  correcting  books,  adjusting  rates  and  organiz- 
ing finances. 

Mr.  D.  L.  Gaskill,  Greenville,  Ohio,  secretary  of  the 
association,  read  at  the  opening  of  Thursday's  session  a 
paper  on  "Commission  Control  of  Public  Utilities."  Where 
such  commissions  have  had  ample  funds  and  power  given 
to  them,  said  Mr.  Gaskill,  most  of  the  ill-feeling  and  distrust 
existing  between  the  utilities  and  the  public  has  disappeared 
and  a  feeling  of  co-operation  and  confidence  has  taken  its 
place.  Both  the  standing  and  the  rewards  of  the  commis- 
sion should  be  such,  he  insisted,  as  to  attract  the  highest 
class    of    officials.      Local    utility    commissions    for    each 
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municipality,  as  advocated  by  some  adherents  of  the  "home 
rule"  idea,  would  lead  back  again  to  the  old  unsatisfactory 
conditions  of  poor  service  and  high  cost  to  the  people  and 
injustice  to  the  utilities  1  fnder  intelligent  state  control, 
said  Mr.  Gaskill,  all  the  intricate  problems  of  utility  man 
agement  may  ultimately  be  worked  out  to  a  standard.  With 
nearly  all  the  states  in  possession  of  public-utility  commis- 
sions, unity  of  action  will  result  among  such  bodies,  I 
ing  about  safe,  reasonably  profitable  and  well-managed 
public  utilities.     For  those  who  ha  their  money 

and  are  seeking  to  gwe  the  b  a  day 

cannot  come  too  soon. 

District  Heating  and 

The  paper  by  Mr.  C.  J.  Davidson,  Chii 
Heating    Profitable  to  the   Central    Station?"   pointed  out 
some  of  the  undesirable  conditions  whicl 
to  the  unprofitable  charai  rl  on  heating  plants.    The 

author  strongly  recommend)  d  t 

urging  this  point  as  one  of  thi  am  heating 

over  the  circulation  of  hot   >.  uion  of  the  plant 

with  respect  to  the  load  can  also  work  important  econi 
by  eliminating  long  transmission  main-.     The  selection  of 
pi  it n  ei    units,   u  nether   engini 

bines,    tile-    choice   of    p>|'  'in.  Is, 

i'  .  are  all  problems  ri-i|ini  ni"  c  1 1  i-i'ul  tudy.  While  figures 
or  statistics  obtained  from  om  proper!}  or  locality  may  l" 
entirel)  misleading  when  applied  to  another  company  or 
11.  there  nevertheless  remain  certain  fundamental  prin- 
ciples of  policy  and  management  non  observance  of  which 
may  make  for  failure  111  the  operation  of  such  district- 
heating  systems.  Usually  the  district-heating  service  is  of 
material  value  in  securing  additional  electrical  business, 
although  the  advantage  gained  in  this  way  will  often  di 
upon  local  conditions. 

Heating  l  ,argi   Facto   i  ings 

Some  of  the  operatin  es  to  be  attained  in  the 

heating  of  large  factory  buildings  were  pointed  out  by  Mr. 
E.  L.  Wilder,  of  Rochester,  X.  Y.,  in  his  paper  which 
closed  the  convention  program.  The  Rochester  company 
has,   for  example,  taken  care   ti  windows   in 

factories  which  it  heats  are  closed  dining  the  night,  Steam 
is  also  shut  off  during  these  boms,  being  turned  on 
to  have  the  buildings  warm  when  the  operatives  arrive  at 
7  a.  in.  Recording  thermometers  enable  the  temperatures 
prevailing  all  hours  of  the  twenty-lour  to  be  carefully 
checked  and  measures  taken  to  avoid  any  waste  of  heal 
discovered.  Before  this  inspection  was  put  in  forci  it  was 
found  that  some  buildings  reached  80  deg.  during  the  night. 
Accordingly,  .schedules  have  been  prepared  for  various 
ranges  of  temperature,  as  45  deg.  Fahr.  and  above,  35  to 
45  deg..  25  to  35  deg.,  and  25  nond- 

ing   to  each   range,   hours  are   fixed   for  turning  on   steam   in 

the  fan  coils  and  starting  the  fans,  the  time  In-mg  advanced 
as  the  temperature  falls,  until  in  th  Fahr. 

and  below  the  coils  are  operated  all  night  Ibng  and  the  fans 

started    at    1    a.    111        Mr.    Wilder    presented    Curves    showing 

the  substantial  savings  accomplished  in  the  steam  required 
during  the  night  hours  by  the  observance  of  this  schedule. 
The  total  steam  used  for  heating  in  the  case  of  one  of  the 
factory  plants  referred  to  showed  a  decrease  averaging  .?-' 
per  cent 

I 0     0      •■ 

By  unanimous  vote  the  convention  ratified  the  suggestions 
of  the  nominating  comn  ittee,  which  comprise. 1  Messrs.  W. 
A.  Wolls,  Columbus,  Ohio;  D.  S.  Boyden,  Boston,  Mass. 
and  Y  D.  Spencer.  Detroit,  Mich,,  and  elected  the  follow- 
ing officers:  President,  S.  M  Bushnell,  «  hicago,  111.;  vice- 
presidents,  E.  Harrow.  Indianapolis,  Ind  :  U,  R.  Wethercll. 
1'eniia.  111.,  and  D.  S.  Boyden,  Boston,  Mass  :  secretary 
treasurer.  D.  T..  Gaskill.  Greenville,  Ohio.     Executive  com- 


'  .  F.  I  vhim;  on.  1  »i  nver,  '  ol. .   A  .  A.  Woh- 
lumbus,  Ohio,  and  R.  D.  Y. 

Constitutional  amendments  were  adopted  by  the  conven- 
tion   dividing   the   association    membership    into    threi 
lions — honorary,  active  and  a  tive  members  are 

in  turn  made  up  of  three  classes:  A.  utility  companii 
.:.   individual   employees   of   cl 
heating  contract  mem- 

bers will  pay  $10  annual  dues,  and  c.  .  ■      :  year. 

Associate  members,  which  class  includes  all  manufacturers 
and  dealers  in  supplies,  the  press,  etc..  will  pa)    | 

A   pleasing  feature  of  the  convention  eroua 

■!    to   the    pt  it.    by    con- 

tribution, 1!  .    the  association  through  the 

destruction   of   its    1912   bound   procc  dings    in   the    Dayton 
fire  and  flood  di  -inscription  list,  opened  with 

tribution  by  Mr.  C.  R.  Bishop,  of  the  American 
am  Company,  reached  a   total  of  nearly 
•  ere  closed. 
Among  the  entertainment  features  tendered  the  visiting 
delegates  by  the  local  committee,  of  which  Mr.  E.  D 
acted  as  chairman,  were  a  dance,  cabaret  show  anil  lunch- 
eon at  the  Hume-Mansur  roof  garden  on  •  ning 
and   a   theater    part)    t<                       Fortune    '  i 
Wednesda) 


Electrolysis  Situation  in  (hicago 
Alleged  violation  of  the  m  •  ance  which 

regulates  the  potential  di  trie-railway 

track  in  I  hicago   forms  the  basis   for  lawsuits  which   have 

trie-railway  com; 
operating  in  that  city.    According  to  the  city  authi  1 
tests  show  voltage  drops  between  the  negative 
certain  sections  of  the  track-  35  and  54.5   volts. 

Ih.     .11  'in  nice,    which    was    passed    July     15,     I 
a  maximum  limit  of  only   u  volts.     The  set  for 

trial  originally  on  June  23  in  the  Municipal  Court  of  Chi- 
cago before  Judgi    I 

said,  do  not  believe  that  set  es   from  the 

Stray  currents,  and  in  addition  assert  that  the  method 
scribed  by  the  ordinance  would  be  ineffectual  in  re.1. 
the  stray  currents,      Thi  intimate  that  they   will 

carry  the  case  to  the  Supreme  Court  of  the  United   £ 
if  necessary,   as  they  believe  that  the   requirements  of  the 
ordinance   are   inn  1  ind  unfair. 

Since   the   coin; 
drop   over    the    tracks    and    tl 

orbitant  investment,  Mr.   Palmer,  the  city 
ician,  contemplates  equi] 
wires  and  instruments  and  improving  the  track-rctur 
tem  so  as  to  comply  with  the  ordinance.    At  a  conference 
held  on  June  9,  where  the  city  and  railway  companies 

Mr.   Palmi  that  the  r 

point  an  engineer  (0  work  in  conjunction  with  the  cil 
equipping  tl  '  Ition.     This  prop.  - 

ty  authoritii  .mple 

installation   will   demonstrate   that   the   in-  :iircd 

■npiv  with  the  ordinance  will  not  be  prohibitive.     The 
suits  will  not  be  brought  to  trial  until  after  the  t< 


Catarad     Power   \    Conduit    Company    to    Appeal 

The 

I  the  amend  k  Public  S 

-  ling  the  rates  to 
be  charged  by  the  company.  The  findings  of  the  commis- 
sion in  the  case  01  the  city  of  Buffalo  against  the  Ruffalo 
Gener;  -e  published  in  tl 

'■    for    April    12.      In    a    signed    statement    President 
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Charles  R.  Huntley  stated  that  while  the  serious  reduction 
of  income  which  will  result  from  the  change  in  rates  has 
been  a  matter  of  concern  to  the  directors,  the  opinion  of 
the  commission,  that  the  reduced  rates  will  result  in  a  much 
more  extensive  use  of  electricity,  so  that  the  reduction  in 
income  will  be  somewhat  lessened  by  the  larger  use  of  the 
company's  product,  has  been  accepted.  The  Cataract  Power 
&  Conduit  Company  has,  however,  appealed  from  the  deci- 
sion of  the  commission,  which  reduced  its  annual  income 
by  $89,000.  Its  appeal  is  based  on  the  ground  that  the  com- 
mission has  no  power  to  interfere  with  the  contracts  made 
between  it  and  the  Buffalo  General  Electric  Company. 


Chicago  Telephone  Rate  and  Wage  Adjustment 

An  ordinance  was  passed  by  the  City  Council  of  Chicago 
on  May  26  effecting  a  reduction  in  the  rates  of  the  Chicago 
Telephone  Company  which,  it  is  estimated,  will  amount  to 
about  $500,000  a  year.  In  addition,  the  ordinance  provides 
for  an  increase  in  wages,  pensions  and  disability  funds  for 
employees  amounting  to  about  $420,000  a  year.  The  sug- 
gestions made  by  Mr.  Edward  W.  Bemis,  the  city's  rate 
expert,  in  his  final  report  of  May  12  were  carried  out  in 
the  ordinance,  with  two  amendments. 

Three  reductions  are  effected  by  the  installation  of  a 
single-line  measured  service  for  business  uses  and  for  resi- 
dence lines  and  by  a  reduction  of  rates  on  excess  messages 
on  one-party  and  two-party  business  nickel-prepayment 
stations  and  two-party  and  four-party  residence  nickel  in- 
struments. To  single-line  measured  business  service  there 
will  be  allowed  960  messages  for  $48  a  year,  with  a  5-cent 
charge  for  each  of  the  next  240  messages  and  a  3-cent 
charge  for  each  of  the  succeeding  1200  messages.  Single- 
line  measured  residence  service  will  have  the  privilege  of 
800  messages  for  $40  a  year,  with  a  4-cent  charge  on  the 
next  400  messages.  A  reduction  from  5  cents  to  4  cents 
will  be  given  on  one-party  and  two-party  business  nickel 
phones  and  on  two-party  and  four-party  phones  for  mes- 
sages in  excess  of  the  guarantee.  The  toll  rate  between 
adjacent  communities  at  city  limits  is  reduced  from  10 
cents  to  5  cents.  Minor  reductions  affect  the  transfer  and 
reinstatement  of  telephones,  as  well  as  the  installation  of 
a  free  service  for  the  board  of  education,  board  of  election 
commissioners  and  police  bureau. 

One  of  the  amendments  provides  for  the  balancing  of 
deficits  and  excesses  in  the  number  of  messages  made  under 
guarantee  every  three  months.  The  other  amendment, 
which  is  less  important,  applies  to  the  charge  on  meters  for 
measured  service.  The  ordinance  does  not  reduce  the  rates 
of  existing  subscribers,  even  though  they  move  to  a  new 
location,  but  it  prevents  the  further  growth  of  a  flat-rate 
service  such  as  used  by  the  largest  business  houses  at 
present. 

Ontario  Commission  Wins  Newmarket  Contest  by 
Close  Vote 

Accompanied  by  a  public  demonstration,  the  final  result 
of  the  vote  of  the  taxpayers  of  Newmarket,  Ontario,  giving 
a  victory  to  the  Ontario  Hydro-Electric  Commission,  was 
announced  May  30.  The  vote  was  on  the  acceptance  of  the 
Toronto  &  York  Radial  Railway  Company's  proposition  to 
supply  electrical  energy  to  the  town  for  $25.50  per  hp-year, 
with  the  provision  that  the  town  should  spend  $12,000  on 
the  necessary  distributing  plant.  The  vote  stood  226  for 
and  248  against  the  project.  This  undoubtedly  means  that 
in  the  immediate  future  the  citizens  of  the  town  who  went 
on  record  as  favoring  the  provincial  system  in  preference 
to  that  privately  owned  will  petition  for  the  admission  of 
the  commission's  lines  into  the  town  for  supplying  the  local 
service.  The  Hydro-Electric  Commission's  proposal  to  the 
•  at  the  rate  of  $27.90  per  hp-year. 


Public  Service  Commission  News 

Indiana  Commission 

An  interesting  case  was  presented  to  the  Indiana  Public 
Utilities  Commission  in  the  first  week  of  June.  The  Hawks 
Electric  Company,  of  Goshen,  Ind.,  operates  a  privately 
owned  electric  service  in  that  city.  For  fifteen  years  the 
city  of  Goshen  has  operated  a  municipal  electric  lighting 
plant,  doing  the  street  lighting  of  the  city  and  also  some 
commercial  lighting.  The  municipal  plant  has  not  hereto- 
fore gone  into  the  business  of  supplying  electricity  for 
industrial  uses,  however.  The  municipal  plant  is  antiquated 
and  badly  run  down.  The  engineers  who  have  examined 
it  have  recommended  that  the  city  build  an  entirely  new 
plant.  Inasmuch,  however,  as  the  municipality  is  near  its- 
debt  limit,  the  city  authorities  have  proposed  to  build  a 
new  electric-service  plant  to  supply  electricity  for  all  pur- 
poses out  of  the  city's  current  funds.  The  Hawks  Electric 
Company  secured  a  temporary  injunction  restraining  the 
city  from  doing  this  until  the  equities  of  the  case  could  be 
determined. 

While  this  controversy  was  pending  the  Indiana  Public 
Utilities  Commission  came  into  existence  and  the  Hawks 
Electric  Company  surrendered  its  franchise  and  took  out 
an  indeterminate  permit  under  the  public  utilities  law.  By 
the  terms  of  this  indeterminate  permit  the  utility  is  pro- 
tected against  competition  so  long  as  it  complies  with  the 
regulations  of  the  state  commission.  The  company  con- 
tends that  the  city  must  now  apply  to  the  commission  for  a 
certificate  of  necessity  before  building  its  new  plant.  The 
case  came  on  to  be  heard  before  the  commission  on  June  2 
and  succeeding  days.  The  lawyers  for  the  city  moved  that 
the  commission  dismiss  the  case  for  lack  of  jurisdiction, 
but  the  commissioners  determined  to  hear  the  evidence  first, 
and  the  case  was  considered  for  four  days.  Testimony  on 
the  part  of  the  company  was  given  by  Mr.  F.  A.  Vaughn, 
consulting  engineer,  of  Milwaukee ;  Messrs.  Larson  and 
Cadby,  of  the  engineering  staff  of  the  Railroad  Commission 
of  Wisconsin,  and  Mr.  W.  J.  Norton,  of  the  Commonwealth 
Edison  Company  of  Chicago. 

The  contention  of  the  company  is  that  inasmuch  as  the 
city  proposes  to  build  an  entirely  new  plant  and  to  com- 
pete in  furnishing  electrical  energy  for  industrial  purposes, 
it  should  be  prevented  from  doing  so  under  the  equities  of 
the  indeterminate  permit  by  virtue  of  which  the  company 
is  now  operating.  It  may  be  added  that  the  existing  rates 
in  Goshen  are  low,  the  maximum  rate  being  6  cents  per 
kw-hr.  The  city  has  the  right  to  purchase  from  the  private 
company  energy  for  its  own  system  at  the  wholesale  rate 
of  3  cents  per  kw-hr.  After  hearing  the  evidence  the  com- 
mission asked  the  lawyers  in  the  case  to  file  briefs  and 
reserved  its  decision. 

Ohio  Commission 

The  American  Gas  &  Electric  Company  has  made  appli- 
cation to  the  Ohio  Public  Service  Commission  for  authority 
to  combine  the  capitalization  of  the  companies  it  has  pur- 
chased during  the  past  eight  months  into  the  Ohio  Light  & 
Power  Company,  with  an  issue  of  $1,500,000  capital  stock. 
The  companies  to  be  taken  into  the  new  corporation  and 
the  prices  to  be  paid  for  them  are  as  follows :  The  Logan 
Light  &  Power  Company,  Logan,  $71,912.34;  Perry  Elec- 
tric Company,  Crooksville,  $25,814.29;  People's  Electric 
Light  &  Power  Company,  Shawnee  and  New  Straitsville,. 
$40,880.34;  Lancaster  Electric  Light  Company.  Lancaster, 
$363,178.05;  Licking  Light  &  Power  Company,  Newark, 
$426,860.66;  Field  W.  Swezey,  Fostoria,  $146,856.45; 
George  N.  Tidd,  New  Lexington,  $46,206.78,  and  Frank  B. 
Ball,  Mount  Vernon,  $216,611.19. 

Wisconsin  Commission 

The  commission  has  ordered  the  Ettrick  Telephone  Com- 
pany, of  Galesville,  and  the  La  Crosse  Telephone  Company 
to  take  such  steps  as  may  be  necessary  to  effect  a  physical' 
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connection  between  their  lines  in  the  city  of  Galesvill' 
expense-  is  to  be  apportioned  equally  between  the  ul 
and  in  case  the  utilities  tail  to  agree  on  rates  for  joint 
service  the  commi  (ion  will  prescribe  a  schedule  of 
charges.  The  case  came  to  the  commission  upon  complaint 
of  the  Kttrick  Telephone  '  ompany,  which  alleged  that  it 
had  been  impossible  to  reach  an)  nth  the   La 

Crosse  company  concerning  I  its  toll  lines  to  the 

city  01   La  Cro    e  and  vicinity,  although  the  Western  Wis- 
consin Telephone  '  omp  ipetitor  of  the  petit 
enjoyed  such  privili  ■  • 

The  Supreme  Court  hat   decided  thai  th  of  the 

Railroad  Commission  ord  ring  The  Milwaukee  Electric 
Railway    &    Light 

Milwaukee  was  legal  and  that  thirteen   •  cents 

constitutes  a  rea  1  n  >M<  1  he  point  at 

the  court  wa     a  het  het   thi 
a  contract  in  which  the  fares  to  be  charged  were  fixed,  and 

wllelllei     111.      .ill  ,  in 

did  not  interfere  with  a  bindin  hi  in- 

stitutional.    The   court    held   that    there   is    nothing    in    the 
statutes   to   empovt  er    munii  ipal    authot 
contract  with  a  street  railway  company  fixing  rati  -  of  tare 
so  that   they  may   not   be  changed  bj    the   Legislat  ti 
through   1  li  uch  as  the  Railroad  Commis- 

sion, in  the  manner  provided  by  law. 

Massachusetts  Commission 

I  he  Massachusetts  Gas  and  Elect  ssion 

has  issued  a  decision  granting  the  municipal  light  board  of 
the  town  of  Westfield  permission  to  re. luce  the  price  ■ 
from  $1.04  net  to  $1  per  1000  cu.  ft.  ami  to  reduce  the  prices 
charged  for  electricity  from  10  cent-  net  per  kw-hr.  to 
7  cents  for  lighting  service  ami  from  a  minimum  of  2.9 
cents  to  _•  cents  for  certain  industrial  Service.  The  prin- 
<  ipal  question  involved  was  the  expediency  of  permitting 
the  town  to  charge  pin 

mittedli  below  the  cost  of  electricity  as  defined  by  the 
statute  governing  municipal  lighting  plants,  and  the  chief 
oppo  limn  to  this  policy  arose  from  1  local  private  power 
compan)  which  leases  factory  space  and  sells  electricity  to 
its  tenants  under  a  contract  entitling  them  to  the  same  rates 
which    arc   charged    hv    the    mi  int.      These   prot- 

estants    claimed    that,    as    neat  inline 

from  their  own  ex| etricity  for  industrial  service 

cannot    profitably   be   Soli  2   cents   per  kw-hr.   in 

Wi  stfield. 

I fader  the  schedule     I rei  ailing  it   •■ 

to  obtain  a  rate  ul  \o  cent  p  1  I  n  hx.  by  using  a  20-hp 
motor  at  00  per  cent  of  its  rating  for  more  than  200  hours 
per  month.  Under  the  new  schedule  this  rati'  is  obtained 
by  a  similar  us.'  of  a  ts  lip  motor  Since  the  town  acquired 
the   plants   hs   business   I,  !    rapidly,   and   the   elec- 

trical output  in  the  fiscal  year  101. •  was  [,009,004  kw-hr.. 
including  377,600  kw-hr.  delivered  at  the  switchboard  for 
street  lamps  and  15.10.)  kw-hr.  supplied  to  municipal  build- 
ings. The  commission  states  thai  at  the  prices  which  have 
prevailed  the  income  from  private  customers  has  in  some 
years  been  sufficient  not  only  to  tak< 

,    interest    and    the    5    per   cent    Statutory    depreciation 

hut  to  provide  in  part   For  the  municipal  lighting      !■ 
ciding  the  petition  the  commission  was  not  called  upon  to 
ribe  what  rates  shall  be  established  but  to  determine 
if  the  minimum  rati  ;  are  likely  to  be  preju 

to  the  inter. -sis  of  the  taxpayers  or  consumers  generally 
and  constituti  Me  business  risk.     The  board  points 

out  that  the  differenci  en  the  proposed  prici 

and   thi  ''  price  is   so   small   that   it  would   not   he 

justified  in  interfering  with  the  establishment  >^i  the  new- 
pi  ice  The  principal  effecl  of  the  1  cent  and  3-cent  rates 
novi  propo  ed  E01  to  simplify  the  existing 

schedule  by   reducinj    the  number  ^i  differentials  a. 
lower  slightly  the  .  ices  to  the  smaller  consumers 


ding  tin   2-cent  rate,  which  obviously  applies  to  larger 
user-,   the  board   -a,  -   that   I  on  of  the  e 

company    that   electricity   cannot   be   profitably    sold    in   the 
community  at  this  price  is  by  no  means  c  to  the 

town  plant,  since  if  the  offering  of  this  rate  shall  increase 
the  motor  load  and  improve  the  1  t   will  prob- 

ably result  in  decreasinj  perating  cost 

per    kilowatt-hour    for    ener-  and    in    a    much 

larger  decrease  in   the  cost   per   ki  for   interest 

and  depreciation.     The  town's  return  to  the  board  indicates 
that  the  margin  between  the  iction  in  the 

if  the 
proposed   contract    with    the 

made  by  the  town  for  hydroelectri  gin  per 

kilowatt-hour  will  not  be  inert 

substantial    ■  1  in- 

board permits  the  establishment  •  .; 
experimental    basi  inning   June    1    the    rat- 

electricity  at  Westfield  will  be  7  cents  per  kw-hr.  lor  light- 
ing, 4  cents  per  kw-hr  month 
motor  set.  ici                                                                      kw-hr..  and 
2  cents  for  more  I                       .-.  dir. 
ourt  of  Ma 

Iran- 1  i    property    to    the    Haverhill 

ty  without  special  authority  fr 
and    sustain. 

late  decision  in  which  thi 

hill    Gas   'ompany   authority    |  nplish 

this  transaction.  t  undertake 

directly  to  transfer  its  i 

to  it  by  municipal  authority  to  lay  its  pi; 
public  ways.     It  was  contended  that  the  new  corper 
had  licenses  and  permits  to  act  in  its  own  right  in  maintain- 
ing such  pipes  to  be  sold  to  it.     The 
tice  Rm;g.  points  out  that  without  legislative  authorit 

ny  cannot   sell   its  property   and   franchisi 
part)   m  such  a  way  as  to  take  away  its  |  form 

its  public  duties,  and  that  the 

tion  with  the  special  privileges  and  immunities  | 
rticular  organization   is  not   transmissible 
Webster,  the  controlling  interest  in  the  ca  that 

it  company  was  not  undertaking  to  sell  or  trans- 
fer any  of  its  franchises  but  to  surrender  them.     The  court 
holds,  however,  that   in  its  essentials  the  act  w 
same  as  a  direct  sale. 

A  decision  has  been  handed  down  by  the  Supreme  Court. 
written  1>\   Judge  Hammond,  in  the  case  of  the  Fall  ! 
1  .a-    \\  orks    1  ompany 

lission,   directing   t'  ri    in 

which  the  pi  if  the  board  shall  be  set  forth  ; 

court     in    relation    to    the    refusal    of    the    com- 
authorize   the   company   to   issue    II50   shares   of   add;' 
stock  to   meet   th.  The  company. 

after  paying  dividends  at  thi  r  1  a  per  cent 

annum,    had    retained   as    profits    an    amount    exci 

nt.  and  instead  of  applying  these  profits  • 
bated  them 
stockholders  in  the  font 

20  per  cent   I 

finding  that  the  man 

of   th. 

loO.      R 

method  oi  I  tock  by  the  public 

■ic  final  tin' 
The  court  holds  that  th 
tribute  lus  in  divid) 
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Current  News  Notes 

An  Electric  Sign  a  Mile  Long. — Controller  Morris,  of 
the  Hamilton  (Ont.)  Board  of  Control,  has  proposed  that 
an  electric  sign  a  mile  long  and  about  100  ft.  high  be 
erected  on  the  face  of  the  Hamilton  Mountain,  bearing  the 
words  "Hamilton — Cheap  Power."  Such  a  display  would 
be  seen  for  miles  out  across  the  lake,  and  the  proposal  is 
that  it  be  got  ready  for  Centennial  Week. 

*  *     * 

Long-Distance  Wireless  Telephony. — On  account  of 
the  success  attending  the  efforts  to  communicate  by  wireless 
telephony  between  Berlin  and  Vienna  over  a  distance  of 
about  37s  miles,  it  is  reported  that  attempts  will  soon  be 
made  to  cover  a  distance  of  750  miles.  The  experiments 
just  completed  were  carried  on  at  the  Nauen  station,  west 
of  Potsdam,  and  the  receiving  station  at  the  Technological 
Museum  in  Vienna. 

Business  Administration  of  Municipal  Affairs. — The 
village  of  River  Forest,  near  Chicago,  has  engaged  a  mu- 
nicipal superintendent  in  the  person  of  Mr.  Karl  M.  Mitch- 
ell, who  has  been  a  division  plant  superintendent  of  the 
Chicago  Telephone  Company.  He  is  employed  to  conduct 
the  affairs  of  the  village  on  the  economical  and  service- 
giving  basis  of  a  well-managed  commercial  enterprise.  His 
salary  will  be  $1,800  a  year,  and  he  is  to  superintend  the 
public  service  with  the  aim  of  securing  businesslike  effi- 
ciency. 

Keokuk  Plant  Takes  Initial  Load. — The  first  com- 
mercial service  from  the  twenty-five-million-dollar  Keokuk 
water-power  plant  (described  in  these  columns  May  31)  was 
delivered  to  Keokuk,  la.,  and  to  Hamilton  and  Warsaw,  111., 
last  week  over  the  11. 000- volt  circuits  from  the  generator 
buses.  One  of  the  fifteen  10,000-hp  hydraulic  units  fur- 
nishes the  lighting,  motor  and  street-railway  service  for  the 
three  cities.  Already  the  110,000-volt  transmission  line  to 
St.  Louis  has  been  tested,  and  within  a  month  Mississippi 
hydroelectric  energy  will  be  transmitted  to  St.  Louis  and 
other  river  cities. 

*  *     * 

Lower  Telephone  Tolls  in  New  York. — Beginning 
with  the  month  of  July  there  will  be  put  in  force  a  general 
revision  of  telephone  toll  rates,  the  schedules  for  which 
have  just  been  filed  by  the  New  York  Telephone  Company 
with  the  Public  Service  Commission,  Second  District,  New 
York,  and  the  Board  of  Public  Utilities  Commissioners  of 
New  Jersey.  The  company  declares  that,  based  on  present 
volume  of  traffic,  the  new  rates  will  effect  a  saving  to  tele- 
phone users  of  $650,000  per  year.  At  the  same  time  a  new 
system  of  charging  for  overtime  calls  will  be  inaugurated. 
Instead  of  charging  for  fractions  of  five  minutes'  overtime 
as  additional  calls,  the  charge  will  be  graded  according  to 
the  actual  number  of  minutes  of  the  connection 


"No  Curent  of  Electrice." — A  sad  tale  of  disappoint- 
ment is  contained  in  the  following  communication  received 
by  a  La  Crosse  (Wis.)  electrical  firm  from  a  farm  cus- 
tomer. The  son  of  the  soil,  it  seems,  had  ordered  a  lamp 
fitting  while  under  an  impression  somewhat  similar  to  that 
of  the  Kansas  farmer  who  bought  a  motor  to  do  his  farm 
work,  although  there  wasn't  a  power  wire  within  25  miles. 
The  Wisconsin  agriculturist  "came  back"  as  follows : 
"Dear  Sir  this  letter  is  to  acknolage  to  you  of  the  recept 
of  your  two  ball  adjusters  but  in  addition  I  will  make  you 
understand  that  I  misunderstood  you.  I  thought  that  it 
was  a  lamp  by  itselph  and  not  a  aparatus  which  is  of  no 
use  to  me  as  I  have  no  curent  of  electrice  so  you  see.  I 
want  to  send  them  back  to  you  again  and  you  send  my 
money  back  to  and  nothing  more  to  say  your  trully." 


SOCIETY   MEETINGS 

Meeting  of  the  Los  Angeles  Section,  A.  I.  E.  E. — 
At  the  meeting  of  the  Los  Angeles  Section  of  the  A.  I.  E. 
E.  held  at  the  Hollenbeck  Hotel  on  May  27  Prof.  R.  W. 
Sorenson,  of  Throop  Polytechnic  Institute,  Pasadena,  Cal., 
spoke  on  "Some  Values  of  Wave-Form  Analysis."  Large 
diagrams  of  wave-forms  with  different  harmonies  were 
mounted  on  the  walls  of  the  room,  and  these,  with  several 
examples  of  work  done  by  the  oscillograph  and  analyses 
thereof,  were  described.  The  next  meeting  of  the  section 
will  be  held  in  September,  when  the  1913-1914  season 
begins. 

*  *     * 

Meeting  of  National  Electrical  Credit  Association. 
— The  annual  meeting  of  the  National  Credit  Association 
was  held  at  the  University  Club,  Chicago,  June  7.  Repre- 
sentatives from  the  various  local  sections  were  present  and 
the  attendance  generally  was  all  that  could  be  expected.  In- 
creased activities  on  the  part  of  the  members  were  reported 
with  corresponding  benefits.  Luncheon  was  served  at  the 
club  and  in  the  afternoon  an  automobile  ride  around  the 
city  was  provided.  Mr.  John  H.  Dale,  of  the  Dale  Com- 
pany, New  York,  presided  at  the  opening  session  of  the 
association. 

*  *     * 

Outing  of  Philadelphia  Sections  of  A.  I.  E.  E.  and 
I.  E.  S. — A  joint  outing  of  the  Philadelphia  sections  of  the 
American  Institute  of  Electrical  Engineers  and  the  Illumi- 
nating Engineering  Society  was  held  on  June  7,  on  the 
grounds  of  the  Philadelphia  Electric  Company's  Athletic 
Association.  About  100  members  and  guests  were  present. 
A  baseball  game  between  members  of  both  societies  ended 
in  a  tie.  After  the  ball  game  Professor  Franklin,  of  Lehigh 
University,  gave  a  talk  on  "Baseball  Curves"  on  the  club 
house  porch.  Supper  was  served  on  the  lawn.  The  music 
was  furnished  by  the  Philadelphia  Electric  Company's 
orchestra. 

*  *     * 

Illuminating  Engineering  Society  and  the  Gas  In- 
stitute.— During  the  annual  meeting  of  the  American  Gas 
Institute,  to  be  held  in  Richmond,  Va.,  in  the  week  of  Oct. 
13,  a  joint  session  will  be  held  with  the  Illuminating  Engi- 
neering Society.  Among  the  papers  to  be  presented  will 
be  the  following:  "Some  Phases  of  the  Illumination  of  In- 
teriors," by  Mr.  Preston  S.  Millar,  president  of  the  Illumi- 
nating Engineering  Society;  "The  Importance  of  Direction 
Quality  and  Quantitative  Distribution  of  Light  in  Illumina- 
tion," by  Mr.  M.  Luckiesh,  Cleveland,  Ohio;  "Gas  Lighting 
of  Interiors,"  by  Mr.  C.  A.  Luther,  Chicago,  and  "Strett 
Lighting  by  Gas,"  by  Mr.  F.  V.  Wcstermaier,  Philadelphia. 
Pa.  The  exact  date  of  the  joint  meeting  has  not  yet  been 
set.  Mr.  W.  J.  Serrill,  Broad  and  Arch  Streets,  Philadel- 
phia, is  chairman  of  the  special  committee  of  the  Illumi- 
nating Engineering  Society  on  the  joint  meeting. 


Illinois  Electrical  Contractors'  Association  Chi- 
cago Meeting. — The  Illinois  Electrical  Contractors'  Asso- 
ciation will  hold  its  semi-annual  convention  at  the  Hotel 
La  Salle  on  June  20  and  21.  Mr.  William  McGuineas,  of 
Chicago,  president  of  the  association,  will  preside.  Fri- 
day morning  will  be  devoted  to  an  opening  session,  at 
which  various  details  connected  with  the  industry  will  be 
discussed.  The  remainder  of  the  convention  will  consist 
of  executive  sessions,  at  which  delegates  to  the  national 
association  and  officers  for  the  state  section  will  be  elected. 
An  interesting  report  is  expected  from  the  license  commit- 
tee, which  has  attempted  to  secure  a  law  which  shall  re- 
quire every  contractor  in  Illinois  to  have  a  license.  Mr. 
John  Cuthbert,  of  Chicago,  chairman  of  the  entertainment 
committee,  has  made  arrangements  for  an  automobile  trip, 
baseball  game,  banquet  and  dance  on  Saturday  afternoon 
and  evening. 
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Substation  of  Stockholm   Municipal   System 

Design  and  operating  features  of  latest  substation 
with  9000-kw  motor-generator  equipment  and 
.'J0,000-amp-hr.   storage   battery.    By  E.  Andreason 


UNTIL  [903  electrical  energ)  for  lighting  and  motor 
service  in  the  city  of  Stockholm,  Sweden,  was  sup- 
plied by  the  Brunkeberg  steam-power  station. 
From  this  station,  which  tva  erected  in  the  year  1892,  di 
rect-current  energy  was  delivered  at  a  pressure  '.1  2  no 
volts  i"  a  three-wire  underground  network  in  a  limited  dis- 
trict of  the  city.  In  order  to  meel  the  increasing  demand 
for  electrical  energy  the  \  arta  steam-power  station  was 
built    in   the  years    1902   and    1903. 

in  the  issue  of  the  Electrical  World  for  Dec.  8,  [910,  gen- 
eral i  and  distributes  to  th<     ubstations  threi   phasi 
at  a  pressure  of  6000  volts. 

The  generating  equipment  of  the  Varta  station  has  been 
gradually  increased,  so  that,  at  the  end  of  tins  year,  after 
present   extensions  have  been   completed,  tl"'   station   will 
contain    three    steam- 
engine-driven  and  two 
turbine  -  driven    [500- 
kw     generators,    two 
6000-kw  turbo-genera 
tors  and  one  7500-kw 
turbo-generator. 

At  the  time  t  h  e 
Varta  station  was 
built  the  old  Ilrimkc 
berg  station  had  a 
generating  equipment 

consisting  of  three 
-00  iip  and  two  250-hp 
engine  driven  units 
operated  in  parallel 
u  ith  a  storage  batti  1 
rated  at   to,ooo  amp 

hr.,  and  there  was 
no  space  available 
f  o  r  further  exten- 
sions. Furthermore, 
tin-    method    of    pro 

ducing  energy  bj  means  ol  small  sized  steam-engine-driven 
units  requiring  a  comparatively  large  staff  of  attendants, 
with  high  costs  tor  coal  transportation,  was  found  rather 
uneconomical  compared  with  the  new  plant,  with  it-  ex 
cedent  coal-handling   facilities  and  with  1:  in  of 

distribution.  It  was,  therefore,  decided  to  convert  the 
Brunkeberg  station  into  a  substatii  n  and  at  tin-  mmu'  time 

change    the    distribution     pressure     from     J    •     110     VOltS    to 
230   volts.       This   work,   which    was    started   in    March. 
1011.  ha--  been  completed. 

\l  \i  n im    Room  and  E quipmen  i 

The  machine  room  is  too  fi  by  44  ft  and  has  a  height 
of  ,;(>  ft.  \mple  provision  has  been  made  for  natural  light 
through  large  side  and  ceiling  windows.  Ventilation  is 
obtained  by  natural  draft.  Hie  cold  air  is  taken  iii  through 
two  large  duets  in  the  wall  between  the  machine  room  and 
the  storage  batter}  building,  the  heated  .or  escaping  through 

tile  sky   windows.       ["he  large  sidi    windows  are  not   intended 

for  ventilating  purposes  and  are  always  kept  closed,  in 
order  to  relieve  the  neighborhood,  as  far  as  possible,  from 
the  disagreeable  humming  01  the  motor  generators 

1  lu  equipment  will  ultimately  comprise  m\  [500-kw 
motor-generator  sets       Vt   present  three  sets  are  installed. 


FIG.    I— INTERIOR    of    BRUN  STATION 


These  motor-generators  consist  of  a  6000-volt,  25-cycle  in- 

m  motor,  the  rotor  of  which  1-  phase-wound  and  pro- 
vided with  internal  starting  resistors,  and 
twelve-pole  direct-current  generator  with  commutating 
poles  and  compensating  winding.  The  two  machines  form 
together  a  three-bearing  unit  mounted  on  a  common  base 
and   running   at   a  I   r.p.m.      1  rs  are 

11   storage-batter)  charging  without  booster,  and 
dated  between  440  volts  and 
600  volts.      1  he  motor-generators  are  guaranteed  to  oper- 
ith  a    full-load  efficiency  of  90.5  per  cent   and  90  per 
cent  at  600  volts  and  440  volts  respectively. 

In  a  smaller  machine  room  in  another  part  of  the  build- 
l..\   motor  generators  arc  installed,  the  direct- 
current   pressure  of  which  can  be  1 

ts    and    300 
■ 
■  >ne    on    each 
tern,  as 

mpanying  dia- 
gram  of  -connections. 
They     can     therefore 
used   as  bal- 

•  rrERY 

MF.NT 

The  -torage-battery 
building 

ich  hav- 
ing an  area  of  about 
42,000   sq.    ft.    and    a 
9.8    ft. 
iora  are 

•  orage 

at   [5,228  anip-hr.  at  the  three  hour- 
only  one  of  these  batt<  1 
270  cells,  135  on  ,  ge  and 

discharge    is   controlled   by    end   cells    and   end-cell   swit 

rhese  switches    ire  motor-drh  atrolled  from  the 

operating   panel-.     1  tn  I    the   battery   there   are 

provided  fifty  end  cells      ["here   ire  twenty-six  contacts  per 
switch  and  two  cells  per  step. 

The   battery   is   the   I  died   in   Sweden. 

Each  cell  is  ght  of  3.6  ft.,  and 

contains  ninety-fr  he  total  weight  of  the  bat- 

tery  is  a  little  more  than  1000  ' 

The  ham  1      :-  principally  intended  for  handling  the  peak 
load,   hut    i-  sea  of 

failure  of  the  generating  plant  or  oi  the  motor-generators 
the  battery  c  m  be  called  upon  charge  far  above 

sen  in  considera- 
tion   in   planning   the   installation  e   cells  the 

■  ich  having 

rminal 

connections   ,<i   tl  ch   may   have  to 

earr\    extremely  high  current-  nc  9-in.  by 

copper  bar.     The  middle  par:  -inec- 

tions  ha\e  these  bars 
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having  a  cross-section  of  9  in.  by  0.5  in.,  and  the  inner 
ones,  which  are  in  circuit  only  during  light  load,  are  made 
of  one  8-in.  by  0.4-in.  bar.  The  total  weight  of  copper  for 
the  battery  connections  is  about  30  tons. 

Ventilation  of  the  battery  rooms  is  attained  by  means  of 
a  large  "Sirocco"  fan,  placed  in  a  brick  housing  on  the  top 
of  the  building.     This  equipment  is  sufficient  to  provided 


FIG.    2 DIRECT-CURRENT    SWITCHBOARD 

total  change  of  air  in  all  the  five  rooms  every  eight  minutes. 

The  6000-volt  alternating-current  and  the  direct-current 
switch  gears  are  placed  in  the  basement  below  the  machine 
room.  The  former  occupies  nearly  two-thirds  of  the  floor 
area.  It  may  be  noted,  however,  that  the  desks  fur  the 
direct-current  feeder  connections  are  located  in  another 
part  of  the  building,  as  will  be  described  later. 

There  are  two  sets  of  three-phase  busbars,  carried  along 


FIG.    3 BUS    STRUCTURE 

a  concrete  wall.  The  buses  can  be  divided  into  sections  by 
means  of  sectionalizing  knife  switches,  each  section  being 
arranged  for  the  connection  of  one  motor-generator  set 
and  three  incoming  or  outgoing  feeders.  At  the  ends  the 
two  sets  of  busbars  can  be  connected,  thus  forming  a  closed 
ring.  Along  the  other  side  of  the  concrete  wall  the  oil 
switches  are  placed  in  a  row.     These  can  be  connected  to 


either  uf  the  two  sets  of  buses  by  means  of  double-throw 
disconnecting  switches  placed  in  the  spare  room  between 
the  upper  and  lower  busbar  compartments.  The  discon- 
necting switches  are  operated  from  the  busbar  side,  but  are 
provided  with  a  mechanical  signaling  device,  showing  on 
the  oil-switch  side  of  the  wall  whether  the  disconnecting 
switch  is  in  "off"  or  "on"  position.  The  normal  rating  of 
the  oil  switches  is  300  amp,  and  the  safe  rupturing  load  is 
guaranteed  to  be  at  least  20.000  kw.  The  switches  are 
solenoid-operated  and  of  the  top-connected  type  with  sepa- 
rate oil  vessels.  In  order  to  prevent  dangerous  surges  when 
sw  itching  in  motors  and  outgoing  feeders,  the  oil  switches 
are  fitted  with  charging  resistors  placed  in  the  oil  vessels. 

The  oil  switches  are  connected  directly  to  the  motor  end 
of  the  motor-generator  sets,  and  to  the  feeders  through 
disconnecting  switches  placed  in  the  ceiling.  From  there 
the  leads  are  brought  through  another  concrete  wall  to  a 
compartment  containing  series  and  shunt  instrument  trans- 
formers and  protective  devices  and  end  belts. 

The  control  switches  for  the  oil  .switches  are  mounted 
on  cast-iron  boxes,  bolted  to  the  machine-room  wall,  as 
shown  in  Fig.  1.  These  boxes  also  carry  pilot  lamps,  volt- 
meters and  ammeters,  and  below  are  mounted  the  relays 
for  automatically  tripping  the  oil   switches. 


FIG.    4 SECTION    OF    DISTRIBUTION    BOARD 

All  oil  switches  and  other  apparatus  as  well  as  buses  are 
installed  in  individual  fireproof  compartments  having  1.6- 
in.  brick  walls  with  channel-iron  frames. 

The  framework  of  the  switch  gear,  the  covers  of  the 
series  and  shunt  instrument  transformers  and  the  second- 
ary transformer  windings  are  carefully  grounded. 

The  direct-current  switch  gear  is  erected  in  an  aisle 
about  15  ft.  wide  between  the  foundation  wall  and  a  sup- 
porting concrete  wall,  which  serves  as  partition  between 
the  6000-volt  alternating-current  and  the  direct-current 
switch  gears.  In  the  middle  of  this  aisle  is  a  steel  frame- 
work construction  which  is  horizontally  divided  through  a 
4-in.  reinforced-concrete  floor,  the  room  below  this  floor 
being  used  for  buses  and  the  space  above  for  circuit-break- 
ers. The  buses  are  supported  by  heavy  porcelain  double 
insulators,  placed  on  channel  irons  at  a  height  of  about 
2.5  ft.  above  the  floor. 

The  direct-current  buses  have  been  designed  for  the  ulti- 
mate rating  of  the  substation.  Fig.  8  shows  the  estimated 
maximum  load  curve  for  the  station  when  fully  equipped 
— that  is,  with  six  1500-kw  and  two  500-kw  motor-gen- 
erators at  full  load,  together  with  two  5076-amp  batteries, 
one  1500-kw  motor-generator  being  idle  for  reserve  pur- 
poses. The  shape  of  this  curve  is  derived  from  the  maxi- 
mum day-load  curve  of  191 1. 
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The  two  outer  buses  seen  in  Fig.  5  are  the  station  buses 
and  the  two  inner  ones  are  the  charging  buses.  In  order 
to  reduce  the  stresses  on  insulators  and  connections  caused 
by  temperature  expansions  and  contractions,  expansion 
joints,  built  up  of  their  copper  blades,  have  been  inserted 
in  the  buses,  as  shown  in  Fig.  3. 

The  generator  circuit-breakers  are  of  the  solenoid-oper- 


6000  Volt  Cables 


O  Automatic  Oil  Switch 
'.  Non-Automatic  Oil  Switch 
D.  C.  Circuit  Breaker 


FIG.    7 — DIAGRAM    OF    CONNECTIONS 

ated,  carbon-break,  laminated  type  of  very  substantial  con- 
struction. They  are  separated  from  each  other  by  brick 
barriers  and  are  easily  accessible  from  the  mezzanine  floor. 
These  circuit-breakers  are  not  automatic,  such  protection 
being  obtained  in  cases  of  short-circuits  or  heavy  overloads 
by  means  of  silver-wire  fuses.  For  each  generator  there 
are  four  circuit-breakers,  two  for  the  connection  to  the 
station  buses  and  two  for  the  connection  to  the  battery- 
charging  buses.  The  circuit-breakers  are  designed  to  carry 
a  continuous  load  of  4000  amp  without  undue  heating. 

The  direct-current  control  boards  are  installed  in  a  room 
at  the  end  of  the  machine  room,  as  shown  in  Figs.  5  and  6. 
It  is  open  against  the  machine  room,  into  which  a  balcony 


A.M.  Noon  A.M. 

FIG.    8 ESTIMATED    MAXIMUM    LOAD    CURVE 

extends.  The  control  boards  are  made  up  of  white  marble 
panels  on  steel  framework.  Referring  to  the  illustration 
showing  the  switchboard,  the  three  panels  to  the  right  are 
for  the  three  generators.  Each  of  these  panels  contains 
a  handwheel  for  the  field  rheostat,  which  is  placed  on  the 
floor  back  of  the  panel,  four  control  switches  with  pilot 
lamp  for  the  four  generator  circuit-breakers,  and  ammeter. 


and  voltmeter.  The  next  panel  controls  the  generators  of 
the  two  500-kw  sets,  and  the  two  following  panels  the  bat- 
tery. The  latter  carry  push-buttons  for  the  motors  oper- 
ating the  end-cell  switches,  indicators  showing  the  position 
of  the  contact  yoke  of  these  switches,  voltmeters  indicat- 
ing the  pressure  at  the  feeding  points  of  the  distributing 
network  and  battery  ammeters.  Provision  has  been  made 
on  these  two  panels  for  the  apparatus  and  meters  of  bat- 
tery No.  2.  The  next  panel  contains  ammeters  for  showing 
the  total  output  of  the  station  and  four  switches  connect- 
ing the  auxiliary  buses  to  either  the  station  buses  or  the 
charging  buses.  The  last  panel  is  devoted  to  the  fault-indi- 
cating devices  for  the  feeders  and  distribution  network. 

Distribution    System 

The  connection  of  the  outgoing  feeder  cables  to  the  sta- 
tion buses  is  carried  out  on  the  distribution  boards  placed 
in  the  basement  beneath  the  direct-current  control  room. 
As  previously  mentioned,  the  basement  is  divided  into 
two  stories  by  a  mezzanine  floor,  as  is  shown  in  Fig.  4. 
Two  distribution  boards  are  provided  for  each  side  of  the 
system,  one  being  arranged  for  forty  feeders  and  the  other 
for  sixteen  feeders.  The  upper  portion  of  the  boards  car- 
ries the  two  station  buses.     In  addition  to  the  main  station 


FIG.    9 LOWER    PORTION    OF    DISTRIBUTING    BOARD 

buses  there  are  two  auxiliary  buses  which,  by  means  of  cir- 
cuit-breakers placed  in  the  direct-current  switch  gear,  can 
be  connected  either  to  the  main  station  buses  or  to  the 
charging  buses.  When  battery  charging  is  not  taking  place 
these  auxiliary  buses,  which  are  connected  to  feeders  with 
large  voltage  drop,  can  be  switched  over  to  the  charging 
buses,  and  their  voltage  is  thus  regulated  independently  of 
the  main-station-bus  voltage  by  the  charging  end-cell 
switches.  By  this  arrangement  a  better  regulation  of  the 
distribution-network  voltage  is  attained  and  the  need  of 
regulating  resistors  in  the  feeders  is  largely  reduced.  In 
addition  to  the  buses  the  upper  part  of  the  boards  carries 
the  ammeter  shunts,  the  fuses  and  the  regulating  resistors. 

The  lower  part  of  the  distributing  boards,  shown  in  Fig. 
9,  contains  the  emergency  switches  by  means  of  which  the 
cables  can  easily  be  disconnected  from  the  buses. 

The  installation  was  designed  under  the  supervision  of 
Mr.  Decker,  chief  engineer  of  the  Stockholm  municipal 
power  plant.  The  motor-generators  were  furnished  by 
Luth  &  Rosens  Elektriska  Aktiebolag,  Stockholm ;  the  stor- 
age battery  by  Accumulatorenfabrik  A.  G.  Hagen,  Ger- 
many ;  the  oil  switches  by  Nya  Forenade  Elektriska  Aktie- 
bolaget.  Ludvika,  and  the  direct-current  circuit-breakers  by 
the  latter  concern  and  by  Allmanna  Svenska  Elektriska 
Aktiebolaget,  Vasteras.  The  control  switches  and  appa- 
ratus and  the  iron  construction  for  the  switch  gear  were 
made  at  the  machine  shop  belonging  to  the  works. 
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Design    and  Operating   Features  of    Motor-Driven 
Pumps 

Jiv  Charles  A.  Carpenter 

The  usual  conditions  to  be  met  in  selecting  motor  driven 
centrifugal  pumps  allow  very  little  flexibility  in  arr; 
ment.  The  problem  may  be  generally  stated,  as  follows: 
The  pump  must  deliver  so  many  gallon-*  per  minute  against 
a  total  head  of  so  many  feet,  including  a  suction  lift  not 
to  exceed  so  many  feet,  with  an  efficiency  not  less  than 
so  much  per  cent.  The  speed  in  r.p.m.  is  then  fixed  by  the 
type  of  current  and  the  motor  desired,  as  explained  below. 
Other  factors  to  be  considered  are  maximum  horse  powet 
required  and  the  starting  characteristics.  In  order  to  meet 
all  these  requirements,  careful  design  and  good  engineering 
are  absolutely  essential.     It   is  proposed   to  1  this 

article  some  of  the  engineering  features  and  some  "l  the 
difficulties.  It  is  not  the  purpose  to  explain  technical  de- 
sign but  to  point  out  what  the  user  of  motor-driven  pumps 
should  know. 

The   several   types   of   motors   available    for   centrifugal- 
pump  drive  arc  readily  brought  to  mind  and  their  operating 


Quantity  in  Gallons  per  Minute 
FIG.     I — CAPACITY-HEAD    CURVES 

characteristics    .ire    well    known.     Alternating    current    is 
most  frequently  available. 

It  may  be  said  that  a  constant-speed  motor  1-  generally 
used,  and  .is  the  current  is  largely  fixed  by  local  conditions, 

tin-  motors  can  differ  only  as  to  make,  speed  and  horse- 
power. All  three  of  these  affect  the  price,  but  make  and 
speed  arc  not  usually  determining  factors.  The  horse- 
power required  is  important,  since  it  represents  yearly 
operating  cost.  Consequently  efficiency  and  the  horse- 
power characteristics  of  a  pump  are  of  prime  importance, 
determining  .is  they  do  the  si  e  of  motor  and  the  en 
consumed.  Higher  efficiency  means  at  once  less  energ} 
and,  barring   faulty  hoi      :  .  •>  smaller 

motor. 

Considering  the  question  oi  peed,  mostly  as  regards 
alternating-current  motor, ,  the  r.p.m,  musl  conform  > 
tain  standards.  The  necessity  for  high-grade  correcl  design 
can  now  be  explained  by  considering  certain  pump  relations. 
In  many  classes  of  machinery  a  design  when  once  devel- 
oped can  be  produced  in  several  sixes,  and  this  line  may 
prove  acceptable  for  all  usual  and  corresponding  conditions. 
This  is  quite  true  of  centrifugal  machinery  when  adjust- 
able speed  is  possible.  It  is  not  true  for  fixed  speed — that 
is.  motor  drive  work  In  fact,  motor-driven  pumps  must  he 
soinewli.it  01  special  design  for  each  particular  problem. 
That  an  established-desig  type  line  of  machinery  makes 
the  most  simple  problem   for  the  manufacturer  and  thus  tne 


cheapest  and  usually  the  most  dependable  unit  must  be 
granted,  but  it  does  not  appear  to  be  generally  accepted 
that  a  one-design  type  is  unsuited  for  fixed-speed  work. 

The  following  discussion  of  laws  for  centrifugal  pumps 
of  homologous  design  with  accompanying  curves,  examples, 
etc.,  should  make  this  clear. 

At  constant,  or  nearly  constant,  efficiency,  between  limits 
of  a  one-design  type,  these  laws  are  true. 

The  speed  varies  as  the  square  root  of  the  43  =  20. 

_     _ 
NJN  =  V  W»,  or  A  \ 

The  power  varies  as  the  3/2  power  of  the  head. 

/',//'       V7*".  or  /',  =  P(-T-\ 
The  p<  as  the  square  of  the  diameter. 

/',//'«       /'•  u=£>J^ 

The  speed  varies  inversely  as  the  diameter. 
NJK  =  Du/D 

Substituting  (1),  (2)  and  (3)  in  (4),  and  simplifying, 
letting  Pu  =  1  water-horse-power  and  h  =  I  foot-head, 
then  for  anv  condition 

(5) 

That  is,  one  particular  design  for  best  effect  and  at  ideal 
conditions  has  one  value  for  K.  K  is  unit  speed  ( the  speed 
at  which  an  exactly  similar  pump  at  similar  rating  would 
give  1  water-horse-power  at  1  foot-head  1  and  is  the  con- 
stant  generally   used    by    water-turbine   engil 

Consider  various  problems  where  60-cycle  current  is  to 
be  used — .squirrel-cage  motors  with  speeds  of  17-'".  1 120 
and  860  r.p.m. 

Suppose  one  design  of  pump  has  A  =  loo.  then 
1 720  water-hp 

.00=  jp, 


(0 


(«) 


Water-hp 
in  feet. 


Q  =  gallons  per  minute,  h  =  total  head 


1  T=         T 


r." 


jj±     — 

Converting  to  logarithmic  equations, 

1.5  log  h  =  8.873362 — 10  +  log  Q,  at   1720  r.p.m. 
=  8.500741  —  io-f-logQ,  at   1 120  r.p.m. 
—  10  -flog  Q,  at     860  r.p.m. 
I  lies,    equations  are  plotted  in   Fig.   1    from  the  figures 
in  the  accompanying  table. 


0 

» 

i.QOg 

1    vl- 

10.000 

It  is  quite  obvious  that  only  special  conditions  can  be  met 
by  such  a  pump  with  fb  ■  with 

one  value  oi  K  cannot  be  used  for  best  results  with  motor 

drive. 

In  1    .  plotted  for 

a  constant   1  ft,  for  varying  outputs,  ratings,  and 

for  the  thi  hosen  above.     The  lines   show    the 

wide  variation  in  design  needed. 

t  0n1put.1t  ioi  -   are  herewith  tabulated. 

.  nnn. 
Vol    LXVI,     ■« 
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=  1720 


\3960 


VQ 


log  /C  +  0.75  log  h  =  log  1720  —  0.5  log  3960  +  0.5  log  Q 
Let  k  =  30  ft.  Q  =  100  gal./min. 

When  (J  =  10,000  gal.  per  minute  K  becomes  213.24, 
138.84  and  106.61  respectively  for  the  speeds  chosen. 

These  facts  show  that  special  design  is  necessary,  high 
efficiency  is  desirable,  and  that  the  horse-power  charac- 
teristics, including  the  maximum  horse-power  and  the  start- 
ing horse-power,  must  be  such  that  the  motor  cannot  be 
dangerously  overloaded,  and  the  starting  load  must  not 
produce  undue  starting  current  or  surges  on  the  line. 

If  it  requires  considerable  engineering  skill  and  shop 
research  to  develop  one  design  of  pump  capable  of  giving 
high  efficiency  and  with  desirable  characteristics,  how  much 
more  skill  must  it  require  and  how  much  more  investigation 
must  be  necessary  to  produce  a  pump  when  fixity  of  speed 
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Quantity  in  Gallons  per  Minute 
FIG.    2 CAPACITY-UNIT-SPEED    CURVES    FOR    60-CYCLE    MOTORS 

compels  the  design  of   an  original  type   for  nearly   every 
case. 

It  should  now  be  evident  why  high-grade  motor-driven 
centrifugal  pumps  are  expensive  and  why  they  cost  more 
to  build  than  do  turbine-driven  or  engine-driven  units, 
which  can  run  at  various  speeds.  When  test  curves  are 
available  recourse  to  unit-speed  comparison  will  enable  an 
engineer  to  estimate  if  his  conditions  require  a  radically 
different  design.  If  such  be  the  case,  he  should  investigate 
the  ability  of  the  manufacturer  to  produce  a  machine  which 
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would  meet  his  requirements.  He  would  do  well  to  insist 
on  a  guarantee  like  the  one  stated  in  the  opening  para- 
graph, leaving  the  particular  speed  to  the  manufacturer, 
but  insisting  that  at  the  speed  chosen  the  capacity,  pressure 
and  efficiency  mentioned  shall  be  obtained  simultaneously. 

Tn  the  case  of  turbine  drive  binding  guarantees  are  not 

necessary.      Here    high    speed    is    an    asset   on    account   of 

lessened  steam  consumption,  and  the  designer  should  not 

■  1  npered    with    speed    or    efficiency    requirements,    but 


should  be  required  to  furnish  guarantees  as  to  steam  used 
per  water-horse-power-hour,  or,  what  amounts  to  the  same 
thing,  output  in  millions  of  foot-pounds  of  work  done  per 
1000  lb.  of  dry  steam. 


The  Effect  of  Temperature  on  the  Puncture  Voltage 
of  Cable  Insulation 

By  Fred  R.  Lufkin 

The  effect  of  temperature  upon  the  puncture  voltage  of 
cable  insulation  has  recently  been  investigated  in  a  series 
of  tests  at  one  of  the  leading  technical  schools  in  the 
country.  Several  different  rubber  compounds  were  tested 
over  a  range  of  temperature  of  from  o  deg.  to  ioo  deg.  C. 
at  intervals  of  about  10  deg.  Because  of  the  inherent 
tendency  for  the  puncture  voltages  to  vary  on  samples  ap- 
parently similar  in  all  respects,  at  least  fifteen  samples  were 
tested  to  determine  a  representative,  value  for  each  point 
on  the  final  curve.  Each  sample  was  over  5  ft.  in  length. 
It  was  immersed  in  a  tank  of  water  and  the  requisite  tem- 
perature was  obtained  by  controlling  the  temperature  of 
the  water.  At  the  higher  temperatures  some  trouble  was 
experienced  on  account  of  escaping  steam  until  use  was 
made  of  an  improvised  condenser,  consisting  of  a  straight 
2-in.  iron  pipe  6  ft.  long  inside  of  which  was  a  i-in.  tin 
tube  through  which  cold  water  flowed  and  against  which 
the  steam  was  directed. 

The  test  results  showed  that  for  each  rubber  compound 
there  is  a  critical  temperature  at  which  the  puncture  voltage 
is  a  maximum.  This  maximum  point  occurs  at  different 
temperatures  for  the  respective  grades  of  rubber.  For  the 
entire  five  insulations  the  critical  point  was  found  to  be 
between  40  deg.  and  80  deg.  C.  One  particular  grade  which 
represents  a  high  quality  of  rubber  had  its  maximum  punc- 
ture voltage  at  70  deg.  C.  This  maximum  voltage  was  30 
per  cent  greater  than  at  20  deg.  C.  At  100  deg.  C.  the 
puncture  voltage  value  exceeded  the  20  deg.  C.  value  by 
about  12  per  cent.  Other  compounds  showed  about  an  equal 
or  a  slightly  decreased  puncture  voltage  value  at  100  deg.  C. 
as  compared  with  20  deg.  C.  While  these  tests  may  not  be 
entirely  general,  they  deserve  consideration  on  account  of 
the  similarity  in  the  results  obtained  with  the  different 
grades  of  rubber.  It  may  be  possible  that  other  rubber 
compounds  will  be  affected  to  a  greater  extent  by  tempera- 
ture changes. 

From  the  practical  standpoint  such  tests  should  be  of 
value  in  establishing  more  accurate  and  reliable  safety  fac- 
tors in  cable  installations.  For  the  sake  of  complete  con- 
tinuity of  service  an  adequate  safety  factor  is  imperative, 
but  if  this  is  larger  than  is  necessary  the  investment  charges 
will  be  high.  The  above  tests  indicate  that  the  safety  factor 
is  increased  rather  than  diminished  by  the  heating  of  the 
cable  up  to  a  certain  point.  During  the  average  test  at  the 
factory  the  temperature  is  probably  not  far  from  25  deg.  C. 
Under  working  conditions  the  temperature  may  rise  to 
75  deg.  C,  which  is  the  allowable  limit  for  rubber  insula- 
tion. 

In  underground  construction  unusual  conditions  some- 
times exist.  In  designing  a  multiple-conductor  cable  for 
underground  use  it  is  already  recognized  that  extreme  care 
must  be  exercised,  or  a  temperature  of  75  deg.  C.  and 
higher  may  easily  be  exceeded  on  account  of  the  poor  venti- 
lation. Although  the  tests  here  noted  did  not  extend  over 
a  very  wide  range,  yet  the  downward  slope  of  the  curve 
for  the  higher  temperatures  seems  to  show  that  the  tempera- 
ture effect  might  readily  become  in  some  measure  re- 
sponsible for  certain  of  the  failures  that  have  occurred  in 
installations  of  this  character.  Further  investigation  will  be 
interesting  in  showing  the  behavior  of  the  puncture  voltage 
over  wider  temperature  ranges  and  also  the  value  of  the 
critical  temperatures  for  other  insulations. 
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A    Convenient    Form   of  Continuous-Current 
Artificial  Line 

By  A.  E.  Kennelly 

The  distribution  of  voltage  and  current  on  long  alter- 
nating-current lines  in  thi  t<  adj  state  is  most  conveniently 
realized  and  practically  demonstrated  by  the  use  of  arti- 
ficial lines  in  the  laboratory.  While  the  theory  of  these 
distributions  finds  simple  and  natural  expression  in  hyper- 
icin functions,  the  experimental  facts  d  most 
simply  by  means  of  measurements  on  artificial  lines  com- 
posed  of  urn  Eorm  sectio  id  apaci- 
tance  and  leakance. 

In  making  electrical  mea  un  urrenl 

artificial  lines,  especially  if  th  on  is  low  and  the 

frequency  relatively  high,  the  experimental  results  may 
appear  anomalous  0  redibli  to  th<  student  who  is 
not  familiar  with  the  subject.  It  is,  therefore,  desirable  that 
a  preliminary  seri<  ol  te  I  1 Id  be  tnadi  on  a  continu- 
ous-current artificial  line,  in  order  that  the  student  may 
familiarize    himself    with    the    underlying    principles    and 

formulas,  under  condit thu     reduced  to  their  simplest 

li  mi  nts.     I  hi    Eormula     relatii  ual  artificial  lines 

arc  known  to  be  algebraical!}  nether  continuous 

mi  alternating  curt  enl    are  used      In  I  tse,  how- 

ever, the  formulas  emplo}   real  or  oi  onal  quanti- 


values  mi.    be  selected  at   will  in  the  construction  of  an 

. 
and  a  four-section  11  line  in  Fig.  5,  each  employing  the  series 
resistances  and  shunt  conductances  which  are  here  selected. 

While   it   would  be  readily   :  .n-truct  twi 

tinct  artificial  lines,  one  with  rid  the  other  with 

•  nient  to  use  a  box  of 
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FIG,    I  —  PLAN   VIEW  OF  ARTIFIi  .1    IIM 

1  11 1.1  1  EITHER  OF  T*S 

tirs  only,  whereas  in  the  lattei  employ  complex, 

plane  veel i  two  dimensional  quantities.    It  is  manifestly 

easiet  to  solve  and  appl)  one-dimensional  than  two-dimen- 
sional formula^.  After  the  student  has  been  able  to  satisfy 
himself  bj  trial  of  the  accuracj  o\  the  formulas  m  one 
dimension,  with  continuous  currents  using  real  numbers  and 
real  hyperbolic  functions,  he  turns  with  greater  insight 
confidence  to  the  vastl)  more  numerous,  yet  Finite, 

solutions  wnii  alternating  currents,  using  complex  nun 
and  complex  hyperbolic  fum  I 

A  simple  and  convenient  form  oi  continuous  current  arti- 
ficial line,  constructed  of  simph    serii      and     hu 
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ances,  as  designed  by  the  writer,  is  shown  in   Fig    i.     It 
provides  for  five  sections,  either  oi   ["s  oi    n's      \  single 

I    section    is    indicated   in    Fig     2,   and   a    single    Q-Section    in 

Fig.  3,    In  the  series,  or  line,  path  <~>i  cither  section  thi 

a  total  resistance  oi  1  ..inns,  and  in  the  total  shunt. 

or  leak,  paths  of  eitln'i    lection  there  is  .1  total  condui 

ol  g         O.25  millimho  (0.OO025  to).     The  sectional  numerical 
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former  mu\  thcii 
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terminal  and  junction  points,  both  on  the  artificial  line  and 
on  the  smooth  corresponding  line,  when  the  terminal  condi- 
tions are  the  same  on  both.  This  is  true  whether  emfs  are 
impressed  at  one  end  only,  at  both  ends  simultaneously,  or 
at  some  junction  point  also.  Corresponding  propositions 
apply  to  alternating-current  lines  operated  at  a  single  fre- 
quency; that  is,  free  from  harmonics,  when  the  sections 
include  series  impedance  and  shunt  admittance. 

One  advantage  in  using  the  particular  values  of  resist- 
ance and  conductance  selected  in  the  artificial  line  here 
described  (>',  =  500  a),  g1  =  0.00025  (r>)  is  that  the  complete 
distributions  of  voltage  and  current  over  a  five-section  T- 
line  or  n-line  with  these  values  has  been  worked  out,  both 
by  Ohm's  law  and  by  hyperbolic  functions,  for  the  case  of 
100  volts  applied  at  one  end,  the  other  being  freed,  grounded 
or  put  to  ground  through  7500}.  The  results  were  published 
in  the  Electrical  World  for  Aug.  10,  1912.  These  results 
have  been  checked  by  laboratory  measurements  on  this 
artificial  line. 

Fig.  6  shows  a  photograph  of  the  box  connected  as  a 
five-section  T-line. 

By  connecting  a  storage  battery  to  one  end  of  the  line, 
leaving  the  other  in  any  of  the  three  states  above  men- 
tioned, the  potential  along  the  line  can  readily  be  investi- 
gated by  means  of  an  ordinary  continuous-current  poten- 
tiometer. It  is  preferable  to  apply  not  more  than  two  volts 
to  the  line  at  any  point,  so  as  to  keep  the  potentials  within 


FIG.    6 CONNECTION    BOX 

direct  measuring  range  of  the  ordinary  potentiometer,  as 
otherwise  corrections  may  have  to  "be  made  for  the  effect 
of  a  multiplier  acting  as  an  extra  leak  on  the  line1.  In 
order  to  measure  the  line  current  at  any  point,  the  drop  of 
potential  can  be  measured  across  some  250-ohm  line  coil 
at  the  point.  Similarly,  the  current  in  any  leak  can  be  com- 
puted from  the  potential  observed  thereat  and  the  conduc- 
tance of  the  leak.  One  observer  at  the  potentiometer  can 
unaided  make  all  the  measurements  and  also  their  records, 
but  two  observers  taking  measurements  and  records  alter- 
nately make  a  suitable  team. 

Various  combinations  may  also  be  used  of  simultaneously 
applied  emfs  at  the  two  ends  of  the  line.  The  computations 
are  all  very  easily  made  by  the  established  formulas,  using 
ordinary  tables  giving  hyperbolic  functions  of  a  real  vari- 
able. 

The  writer  desires  to  express  his  indebtedness  to  Messrs. 
H.  G.  Crane  and  F.  W.  Lieberknecht  in  the  construction 
and  tests  of  the  particular  artificial-line  box  which  is  here 
described. 

""Disturbances  of  Potential  and  Current  Produced  in  an  Active  Con- 
ducting Network  by  the  Application  of  a  Leak  Load,"  by  A.  E.  Kennellv. 
P-lectricai  World,  Dec.  28,   1912,  Vol.  60,  No.   26,  pages  1373-1376. 


Power  Saving  of  Vauclain  Drill 

In  the  usual  type  of  drill  there  are  four  distinct  cutting 
edges.  The  actual  cutting,  however,  is  done  mainly  by  the 
two  edges  extending  from  the  outer  circumference  to  points 
near  the  center.  At  the  central  portion  of  the  drill  are  the 
two  shorter  cutting  edges  constituting  the  "chisel  point." 
These  do  not  cut  freely,  and  introduce  stresses  tending  to 
split  the  drill. 

A  paper  read  before  the  American  Society  of  Mechanical 
Engineers,  at  New  York,  described  the  new  Vauclain 
type  of  twist  drill,  which  has  two  radial  cutting  edges  and 


HEAVY-FEED    DRILL 

in  which  the  usual  chisel  point  of  such  drills  is  eliminated. 
As  the  sketch  shows,  this  is  accomplished  without  central 
thinning  of  the  drill  and  without  weakening  the  cutting 
edges.  In  this  "heavy-feed"  drill  the  stresses  due  to  the 
chisel  point  are  absent  and  the  arrangement  of  the  cutting 
edges  is  such  that  a  greater  thickness  of  metal  is  secured 
at  the  center  of  the  drill,  adapting  it  to  heavy  feeds  and 
the  most  economical  results  in  drilling. 

Comparative  tests  with  the  Vauclain  and  regular  types  of 

COMPARATIVE  TESTS  OF  REGULAR  AND  VAUCLAIN    DRILLS 


Kind 

Feed  per 
Revo- 
lution 

Speed, 

R.P.M. 

Inches  per 
Minute 

MP- 
Ex- 
pended 

Per  Cent 
Sav- 
ing 

Regular 

0.00599 
0.02 
0.02 
0.00599 

300 
87 
87 

300 

1.797 
1.740 
1.740 
1.797 

10.86 
10.30 
S.03 
4.73 

Vauclain .    .  ,    ... 

51.2 
56.4 

drills  indicate  a  saving  with  the  former  of  over  half  the 
horse-power  expended  with  the  latter  type.  Care  was  taken 
that  the  different  drill  tests  should  be  alike  in  quality  of  drill 
steel,  heat  treatment  and  tempering.  The  material,  which 
was  a  tough  forging  grade  of  steel  of  about  0.45  carbon, 
was  worked  in  each  case  with  1  9/16-in.  drills. 


New  Hydroelectric  Plant  at  Bend,  Ore. 

A  hydroelectric  plant  at  Bend,  Ore.,  has  been  built  re- 
cently for  the  Bend  Water,  Light  &  Power  Company.  The 
station  is  on  the  bank  of  the  Deschutes  River,  which  is 
peculiar  in  that  there  is  only  about  2  ft.  variation  in  its 
level  during  the  entire  year.  Arrangements  have  been  made 
for  the  installation  of  four  generating  units  with  a  total 
rating  of  2000  hp.  Only  one  500-hp,  2300-volt  General 
Electric  generator,  driven  by  an  S.  Morgan  Smith  water 
turbine,  has  been  installed  for  the  present.  The  station  is 
designed  to  operate  on  a  14-ft.  head  with  flow  in  the  river 
of  1200  cu.  ft.  per  second.  The  dam  is  about  three-eighths 
of  a  mile  long.  Electricity  will  be  supplied  to  local  con- 
sumers and  to  the  milling  industries  in  the  vicinity.  The 
town  of  Bend  has  2000  population  and  is  at  the  north  end  of 
one  of  the  largest  pine  forests  in  the  world.  This  water- 
power  development  offers  some  interesting  details  as  a 
considerable  number  of  water-power  sites  have  been  with- 
held on  account  of  irrigation  schemes  which  are  being  de- 
veloped in  this  region.  McMeen  &  Miller,  of  Chicago,  en- 
gineers, designed  the  installation  and  have  had  charge  of 
the  construction. 
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Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among  Successful    Utilities 


Recording  Thermometer  to  Show  Need  for  Electric 
Fans 
During  a  heated  spell  at  Muncie,  End.,  last  year  Mr.  T. 
F.   English,  manager  of  the  trie   Lighl   1  am 

pany,  installed  a  Bri  ric  recording  thermometer  in 

his  showroom  window    to   show    gi  treme 

noon    temperatures.     On    sevei  the    unusual 

crowded  the  stylus  off  the  edgi  ol  thi  too-deg.  chart  scale. 
\  seven-da)  card  was  used,  10  thai  pa  ers-by  might  com- 
pare each  day's  record  with  the  preceding  day's  temper- 
atures. A  card  on  the  meter  read  "Don't  suffer  with  the 
heat  when  an  electric  fan  will  keep  you  cool  all  day  and 
night  for  less  than  five  cents'  worth  of  electricity."    Along- 


11  11  rXIC    DEVICES   ADVERTISED    BY     MEANS    01      V    lEMPERATtTRE 
RE<  ORDING    GAGI 

side  of  the  recording  thermometer  were  exhibited  an  elec- 
tric   fan,    a    t'irele-s    COOker    and    Several    electric    irons    and 

other  hot  u  eather  d<     • 


A  33,000-Volt  Distribution  Kelt  for  Toledo  Factories 
To  supply  Service  to  the  important  factory  district  which 
fringes  the  city  of  Toledo,  the  Toledo  Railwa)  X  Light 
Company  is  preparing  to  build  a  33,000-volt  belt  transmis- 
sion line  extending  entire!)  around  the  city  at  an  avi 
distance  of  from  3  to  5  miles  from  the  business  center. 
This  transmission  bell  will  be  .;  t  miles  in  circumference  and 
is  to  be  sectionalized  and  fed  .it  several  points  by  radial 
lines  leading  from  the  company's  Water  - 

plant    in   the  heart   o\    the  city,      later  it   is  planned   to  httild 

a  large  station  on  the  belt  line  itself,  as  an  important  indus 
trial  load  is  assured  in  the  territory  to  be  reached. 

Some  85,000  kw  of  demand  ■    awaiting  service 

in  this  Factor}  district,  and  it  is  expected  that  the  connected 
load  carried  by  the  belt  will  shortlj  reach  50,000  hp  in 
motors.  The  prospective  customers  to  be  reached  include 
shipyards,  glass  factories,  bridge  plants.  Mast  furnaces  and 

railroad  shops,  line  ol  the  latter  will  have  a  connected 
lo.ad   of   250O   hp. 

Throughout  its  length  tli'    transmission  belt  will  parallel 


the  belt-line  railroad  of  the  Toledo  Terminal  Coinpam . 
>vhich  connects  with  all  the  railroads  entering  the  city.  Ac- 
cording!) a  largt  1  tmbei  I  lactone-  have  been  located 
along  this  transfer  railroad,  making  the  lattcr's  right-of- 
way  the  locus  of  1  great  industrial  district  encirclu 
city. 

A-frame  steel   >  75    ft.   in   height,  will  be 

employed  on  tangent  sections,  together  with  anchor  towers 
at  dead-end  points,  angles,  etc.  Spans  will  vary  from  80  ft. 
to  400  ft.  in  length.  No.  00  stranded  copper  wire  is  to  be 
used,  carried  on  pin-type  insulator-      By  means  of  switch 


MAP    SHOWING    TOI  EIKi    HEI.T    list 

towers  tlu    belt    will   be  broken  int •  each 

supplied   by   a   radial   feeder  line    from    the  central    ■ 
house.     In  case  of  troul  'ated. 

Taps  will  be  taken   from  the  33,000-volt   I  I  ttions 

located    in    the    midst 


Electric-Iron  Sales  in  Kokomo,   lnd. 
By  0.  M.  BooHo 

1  esidem  c  lighting  1 

iron-   pre. 

sale-,  tliu-  li    \  ing  a  raaximui 
before    an    electri  in   the   hot: 

electrii  the    coming    season    it 

expect  ibably 

number.     A   bri  f  the 

scheme  upon  wl 
may  provi   of  int 
First  of  all,  tl 

ron  on  the  market  and  the  pr  This 

price  prevails  witl  Hie  method 

used  is  the  free-trial,  m  tit.  meter-reading  plan. 

The  meter   readers   mat  while  on  their  regular 

monthly   route,  t!  e  be- 
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cause  the  readers  easily  reach  the  mistress  of  the  house,  a 
person  who  must  be  consulted  before  the  iron  is  left. 

There  are  certain  times  of  the  year  when  electric  irons 
sell  by  reason  of  natural  circumstances,  and  at  these  times 
the  meter  readers  are  required  to  consult  every  lady  with 
reference  to  the  iron  proposition.  With  few  exceptions 
each  lady,   when    approached   in   a   manly   and   businesslike 
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DELIVERING    ELECTRIC    IRONS    IN    KOKOMO,    INU. 

manner,  consents  to  have  an  iron  delivered  to  her  home 
for  a  free  trial.  It  is  highly  important  to  have  each  iron 
operate  in  a  most  satisfactory  manner,  a  result  that  is  in- 
sured by  using  good  irons. 

Supplementing  the  efforts  of  the  meter  readers  several 
hundred  circular  letters  have  been  mailed  to  consumers  who 
during  the  past  month  failed  to  use  enough  energy  to  equal 
the  monthly  minimum  charge  made  by  the  company.  The 
purpose  of  the  letters  is  to  inform  the  consumer  that  with 
an  iron  in  service  use  would  be  made  of  all  of  the  energy 
paid  for.  The  company  has  also  employed  women  operators 
for  window  demonstration  only,  and  local  newspaper  and 
slide  advertising  has  been  regularly  employed. 

Up  to  date  the  company  has  succeeded  in  placing  over 
200  of  the  irons,  and  they  are  continuing  to  be  accepted  at 
the  rate  of  fifteen  per  day.  According  to  past  experience 
pertaining  to  the  free-trial  system,  approximately  80  per 
cent  of  all  trials  develop  into  sales. 

The  writer  contends  that  the  purchase  of  an  electric  flat- 
iron  is  a  liberal  education  to  the  user.  It  brings  this  person 
face  to  face  with  the  electric  proposition  in  a  thoroughly 
practical  fashion  and  paves  the  way  for  additional  elec- 
trical devices.  It  has  a  broadening  influence  upon  the  user's 
attitude  toward  the  central  station  and  its  products.  No 
central  station  should  overlook  the  merits  of  this  little 
device  as  a  gilt-edge  revenue  getter. 


An  Electric  Ball-Game  Window  Display 

A  lamp  and  fan  window  display  installed  by  the  Kentucky 
Electric  Company  of  Louisville  is  at  present  arousing  a 
great  deal  of  enthusiasm  among  the  "fans"  of  the  Ken- 
tucky metropolis. 

The  window  is  laid  out  to  represent  a  baseball  diamond 
with  a  team  of  tungsten  lamps  defeating  a  nine  composed 
of  graphitized-filament  units.  The  actual  playing  of  the 
last  half  of  the  ninth  inning  is  carried  out  with  the  lower- 
efficiency  units  at  the  bat.  Descriptive  placards  recount  the 
results  of  the  game  up  to  this  point  and  show  that  the  graph- 
itized  lamps  have  been  so  sadly  "walloped"  that  the  tungs- 
tens are  forced  to  concede  them  the  retirement  of  seven 
men  instead  of  three  before  they  will  consent  to  play  the 
last  half  inning  of  the  game. 


The  players  are  represented  by  "men"  ingeniously  made 
out  of  duplex  wire,  60-watt  tungstens  being  used  as  heads 
for  one  team  and  60-watt  graphitized  lamps  for  the  other. 
The  tungsten  team  are  provided  with  caps  of  blue  color, 
while  their  competitors  wear  red.  The  umpire,  a  frosted 
lamp,  is  the  only  "man"  who  remains  lighted  during  the 
game.  The  plays  are  effected  by  the  operation  of  a  thirteen- 
point  flasher  concealed  beneath  the  platform. 

In  the  course  of  the  game  brilliant  field  work  is  done  by 
the  tungsten  and  all  the  men  on  that  team  are  brought 
into  action  one  or  more  times  during  the  half  inning.  One 
of  the  ingenious  stunts  is  the  "fanning"  of  one  of  the 
losing  team's  players.  The  grand  stand  is  constructed  the 
full  length  of  the  diamond,  and  on  this  are  displayed  about 
a  score  of  electric  fans  of  various  types.  These  fans  are 
all  connected  to  the  flasher  and  made  to  show  their  enthusi- 
asm by  revolving  for  a  short  period  when  the  more  brilliant 
plays  are  made.  On  the  retirement  of  the  last  man  about 
half  of  the  fans  get  into  action,  waving  paper  handkerchiefs 
to  demonstrate  their  delight ! 

Local  flavor  is  injected  into  the  display  by  giving  the 
tungsten  players  the  names  of  members  of  the  Louisville 
local  baseball  team.  The  opposing  players  are  referred  to 
as  the  "has-been"  team.  The  electric  fans  are  also  named 
after  many  prominent  local  citizens  who  never  fail  to 
appear  at  the  ball  park  when  the  Louisville  team  is  at  home. 

The  Kentucky  Electric  Company  has  issued  a  "Ky-El-Co 
Extra"  on  the  game.  It  is  in  the  form  of  a  miniature  news- 
paper page,  got  up  as  a  sporting  edition  and  describing  in 
detail  the  play  which  can  be  witnessed  in  the  window.  The 
little  sheet  contains  advertising  for  the  company  and  is 
illustrated  with  cuts  of  fans  and  lamps. 


June  Advertising  for  Central  Stations 

When  the  marriage  licenses  in  New  York  City  were 
ranging  around  the  300  mark  on  Saturdays  and  holidays 
the  New  York  Edison  Company  took  advantage  of  the  op- 
portunity presented,  realizing  that  a  June  bride  who  receives 
electrical  wedding  gifts  will  make  a  strong  protest  if  she 
is  required  to  reside  in  an  unwired  home.  The  twofold 
value  of  the  accompanying  advertisement,  which  was  print- 


Electrical  Wedding-Gifts 


Gift  problems  are 
always  perplexing 


Perhaps  you  can  find  a   happy  solution  at   our   Display 
Rooms.     A  wide  range  of  prices 

Always  "At  Your  Service" 

The  New  York  Edison  Company 

General  Offices 
55  Duane  Street  Phone  Worth  3000 


ADVERTISEMENT    FROM    NEW    YORK    DAILY    PAPER 

ed  in  the  daily  papers  during  the  month  of  June,  is  there- 
,  fore  apparent. 

Since  June  brides  are  not  as  a  rule  entirely  confined 
within  New  York  City,  there  would  seem  to  be  ample  op- 
portunity in  this  line  of  advertising  for  companies  else- 
where which  have  domestic-appliance  showrooms  and  in 
whose   territorv   there  still   remain   a   few  unwired  houses. 


Junk  14.   1913 


I    I    ECT  K  ICAL     IVOR  I.  D 


1315 


Comparative    Cost    of    Horse-Drawn    and     Electric 
Vehicles  in  Delivery  Service 
An  interesting  papei  oi    upkeep  oi 

horse  drawn    vehicles    against    electric    vehicles    was    read 
at  the  ^])rinj4  meeting  oi  th<     ^.merii  A   Mechan- 

ical Engineers  at  Baltimore,  Md     May  20-23.     ' '"'  author, 

TABLE    I  —  HORSE-DRAW 
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Mr.  Waller  R.  Metz,  superintendenl  oi  buildings  in  the 
United  States  Governmenl  Printing  Office,  Washington, 
I).  < '.,  «as  delegated  i"  mak<  the  question  in  the 

tall  of   I')"1  in  certain lent  dep  id   pri 

vate  firms,  and  to  submit  a  report  on  the  advisability  "t 
replacing  the  existing  horse  and  wagon  service  bj   el< 


of   vehicles   is   shown   in  condensed    form 
in  Table  II. 

Mure  extensive  data  arc  given  by  Mr.  Metz  in  connection 
with  the  practice  of  the  Government  Printing  Office  at 
Washington.      In    Table    III  ngures  comparing 

for  electric  and  horse-drawn  vehi« 
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Truck 
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trucks.  It  was  estimated,  from  the  information  obtainable, 
that  an  annual  saving  of  $11,000  would  I"-  effected  by  mak- 
ing such  substitution,  and,  in  spite  of  th  >i  the 
change  was  made  gradually,  so  that  for  the  firsl  year  the 
service  was  carried  on  with  both  classes  "t  vehicles,  the 
saving  during  that  time  «.i-  in  the  neighborhoo 

1  in    naval  gun   factor)   al   Washington  operated,  among 
other  vehicles,  a    isoo-lb      lectric  truck,   furnished  '■■■ 

1  Mil  1     1  11       si   \i;i  ■>    ISI    DRAW  N     VND  ELECTRII 

I  K- 


of  mileage  and  load  m  additi  Finally,  in   I  able 

V  .11.  trie  vehicles  of  ditTcr- 

ent  carrying  'her  with   records  of  n 

and  energy  consun 

In   describing   the   equipment   used  by   the   Government 
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Mi'i  lea  Motor  Company,  oi  Ohio,  tnd  1  -  'on  electric 
Studebaker  truck.  Hie  firsl  named  took  the  place  of  Cue 
single  horse  carts,  and  1:1     latter  displaced  two  two 

Wagons.      I  In    comparison  between  the  annual  COStS  of  these 

trucks  ami  .>i  the  vehicles  which  thev  displaced  i<  given  in 
Table  I. 

The  experience  of  .1  large  private  company  which  oper- 
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riencp 
of  th.  u   Printing  Office  with  the  two  kin 
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Illumination  and  Wiring 

Library  Illumination 

By  F.  A.  Vaughn 

The  library  in  any  community  should  reflect  the  intel- 
lectual and  artistic  standing  of  its  constituents.  This  re- 
flection should  be  a  magnified  rather  than  a  decreased  image 
of  the  original,  however,  and  thus  would  differ  materially 
from  physical  reflections,  which  must,  by  the  optical  laws, 
always  be  subject  to  reduction  by  the  action  of  reflection 
coefficients  of  less  than  unity.  The  coefficient  of  the  above 
metaphorical  reflection  phenomenon,  however,  should  be 
greater  than  100  per  cent,  in  order  to  set  a  higher  standard, 
for  educational  reasons,  than  the  original  intellectual  level 
might  demand. 

The  points  which  have  largely  occupied  the  attention  of 
the  committees  and  individuals  in  charge  of  these  structures 
are  the  outside  and  inside  architectural  features,  the  books 
and  the  force  of  employees.  This  is  natural,  for  those  in 
charge  are  usually  not  in  close  touch,  or  perhaps  in  full 
sympathy,  with  the  more  utilitarian  features  involved. 

A    beautiful    library    with    a    comprehensive    catalog    of 


FIG.   I — REFERENCE  ROOM   FROM   MAIN   FLOOR 

literature  is  bound  to  be  an  unattractive  and  unused  luxury 
unless  it  also  embodies  comfortable  and  sufficient  heat,  ven- 
tilation and  illumination. 

The  importance  of  these  utilitarian  features  does  not 
always  receive  due  consideration,  but  after  completion  of 
the  library  they  force  themselves  upon  the  attention  of  the 
occupants  by  their  conspicuous  absence.  Many  architects, 
even,  have  not  a  full  appreciation  of  them  or  an  expert 
knowledge  of  them  sufficient  to  secure  the  best  modern 
results.  Through  the  co-operation  of  the  architect  and  the 
consulting  engineer,  however — if  the  consulting  engineer 
will  co-operate  to  the  extent  of  sufficiently  submerging  his 
ideas  of  the  physical  features  and  efficiencies  into  the 
artistic  conceptions  of  the  architect — splendid  results  can  be 
obtained. 

This  is  particularly  true  in  the  case  of  illumination  be- 
cause of  the  fact  that  illuminating  engineering  has  recently 
become  a  real  profession.  Its  importance  is  rapidly  being 
realized  by  the  general  public,  who  have  so  patiently  suffered 
ocular  discomfort  for  many  years,  and  this  realization  is 
testified  to  by  a  general  demand  for  better  illumination 
conditions. 

It  is,  for  instance,  now  realized  that  glare  from  any 
source  when  acting  directly  upon  the  retina  of  the  eye 
exercises  a  strong  depressing  influence  upon  the  ability  to 
see  clearly  or  comfortably.     The  alluring  moth-and-flame- 


like  exhibition  with  high-intensity  light  sources,  in  their 
eye-shocking  nudity  as  generally  placed  within  the  range  of 
vision,  has  already  been  found  largely  to  counteract 
the  efforts  to  secure  good  illumination  therewith.  More 
satisfactory  results  are  being  obtained  by  means  of  diffused- 
lighting  equipments  either  by  direct  illumination  from  units 
properly   placed   and   shielded   with    diffusing   glassware   or 


FIG.  2 REFERENCE  ROOM,  SHOWING  CENTRAL  LIGHTING   UNITS 

by  indirect  illumination  produced  by  sources  entirely  hidden 
from  view.  Good  authorities  state  that  eye  strain  is  re- 
sponsible for  headaches,  forms  of  nervousness  and  other 
ills,  and  it  is  highly  fitting  that  mature  consideration  should 
be  given  to  its  elimination  in  the  schools,  homes  and 
libraries. 

In  the  home  the  individual  tastes  as  well  as  visual  abilities 
or  deficiencies  can  be  consulted,  but  in  the  public  library 
a  far  greater  factor  of  safety  must  be  applied  and  great 
flexibility  is  important  since  the  requirements  of  numerous 
individuals  must  be  met. 

As  an  example  of  the  accomplishment  of  the  object  by 


FIG.   3 — MARGINAL  LIGHTING  UNITS  IN  REFERENCE  ROOM 

the  indirect  system  of  illumination,  attention  may  well  be 
called  to  the  illumination  of  the  reference  room,  catalog 
room  and  other  portions  of  the  Milwaukee  Public  Library. 
These  rooms  are  in  the  library  building  at  Milwaukee,  which 
was  erected  approximately  thirteen  years  ago  and  which  had 
originally  a  lighting  installation  embodying  a  supplementary 
form  of  indirect  cove  lighting  from  the  tops  of  the  super- 
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capitals  of  the  columns.  Owing  to  the  low  efficiency  of  the 
lamps  and  reflectors  used  this  installation  was  inadequate 
as  viewed  by  modern  demands.  On  account  of  the  decided 
soiling  of  the  walls  and  ceiling  by  insufficiently  washed  in- 
coming air  for  heating  and  ventilation,  it  was  considered 
also  desirable  to  redecorate  the  building. 

The  illumination  installation  was  planned  before  the  de- 


FIG.  4 — Mi.  1 1  rlNG    1    NITS    I    NDER    MEZZANINE    11  mi  m 

cision  to  decorate  was  reached,  so  that  the  resulting  maxi- 
mum obtainable  illumination  is  relatively  high,  and  the 
adjustability  referred  to  later  is  an  important  feature.  This 
building  is  supplied  with  electricity  bj  in  olated  plant  in 
the  basement  generating  ciiutniu.ni>  current  at  110  volts. 

Figs.  1,  -■  and  3  show  that  tin  large  centi  il  n 
of  the  reference  room  is  illuminated  by  the  marginal  series 
of  smaller  indirect  units  above  the  balcony  and  by  three 
large  central  indirect  fixtures,  which  throw  light  upon  the 
ornamental  ceiling,  ["he  target  unit  1 tion  in- 
verted domes  of  special  design,  each  containing  eight  150- 
watl  tungsten  lamps  equipped  with  propei  mirrored  gla 


ILLUMINATION    IN  READING    U. COVES 

Rectors,  These  umts  .11  ,•  so  arranged  as  to  diffuse  the  light 
by  reflection  from  the  ceiling  practicall)  uniform!)  ovei  the 
reading  plam  Each  of  the  smaller  balconj  units  contains 
one  400-watt  tuugsten  lamp.  The  length  ol  suspension  and 
the  reflector  are  so  chosen  that  while  proper  illumination  of 
the  bookstacks  on  this  balconj  1-  secured  an  overabundance 
of  illumination  at  this  point  is  avoided  and  a  considerable 


portion  of  the  light  from  these  units  is  superimposed  on  the 
illumination  in  the  central  area.  Since  the  larger  units  in 
the  center  arc  so  wired  and  controlled  that  each  can  be 
turned  on  separately  at  full  or  half  brilliancy,  and  the 
smaller  units  can  be  controlled  separately,  a  wide  range  of 
iver  the  central  reading  area. 

The  average  horizontal  illumination  on  the  plane  of  the 
table  tops,  when  all  of  the  equipment  is  in  use,  is  ap] 
mately    5    ft. -candles,   the    variation    downward    from   this 
value  being   si  1  ured    1    1    I 

I  he  balcony  type  of  unit  is  also  utilized  at  either  end  of 
the  lower  floor.    The  atl  It  is  shown  in  the  central 

background  of  Fig.  1  The  average  horizontal  intensity 
furnished  hen  is  approximately  5.6  ft -candles,  and  no  desk 
lamp  i^  needed. 

The  illumination  of  the  Imokstacks,  both  on  the  main  and 
mezzanine  Doors  and  on  the  balcony  described  above,  is 
obtain'  ial   arrangement   of   indirect 

illumination,  which  is  a  feature  that  is  believed  to  be  en- 
tirely novel  in  the  illumination  of  a  library.  By  the  method 
employed  greater  diffusion  of  the  light  is  secured  over  the 
vertical  surfaci  of  the  books,  with  a  greater  uniformity  of 
illumination,    and    specular    reflection    from    the   backs   of 
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leather-bound  books  and  glossy  labels  and  titles  is  mini- 
mized. 

The  light  'U  the  mezzanine 

floor  are  hung  ironi  the  ceiling  under  the  balcony,  as  shown 
in  Figs.  4  and  5.  These  units  consist  of  spun  metal,  finished 
in  olive  enamel  exactly  matching  the  bookstack  finish,  l-'ach 
unit   contain  n    lamp  with   proper   re- 

flector equipment. 

The  illumination  of  tl 
shelves  as  well  .1-  bookshelves  themselves  at  • 
is  accomplished  by  iw<>  larger  spun-metal  units  in  each  bay. 

•ung- 
Sten  lamps  with  reflector  equipment 

The  bookshelves  on  the  main  Boor  under  the  mezzanine 

ut    a    considi  ter   problem  mine 

This  mater 
make  a  suitable  reflectii  For  indirect  illumin 

and    hence  rface 

texture  was  applied  to  th<  under  surface  of  the  glass  floor 

itain  an  efficient  reflecting  surface.  Units  were  de- 
signed to  fu  the  1  •  id  low 
ceiling  height,  with  the  result  shown  in  Fig.  4.  Some  light 
is  alii 

uniformly  illuminating  the  low  ihove. 

The  units  in  ie  60-watl  tungsten  lamp  with 

reflector  equipment 
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The  catalog  room,  shown  in  Fig.  6,  is  also  indirectly 
lighted  by  units  of  the  same  type  as  those  used  on  the 
balcony  of  the  reference  room,  except  that  in  each  one  of 
six  of  them  use  is  made  of  one  250-watt  tungsten  lamp  and 
in  two  of  them  use  is  made  of  one  400-watt  lamp.  The 
arrangement  is  such  that  a  unit  hangs  in  each  alternate 
recess  of  the  highly  ornate  ceiling,  producing  artistic  and 
efficient  illumination.  Owing  to  the  number  and  position  of 
these  units  it  is  impossible  to  stand  in  such  a  position  that 


50  kw-hr.  more  per  day  than  previously.  This  paradox  is 
explained  by  the  desire  of  the  attendants  to  utilize  the  light 
whenever  possible  on  account  of  the  satisfaction  which  is 
afforded  bv  its  use. 


FIG.   7 EAST  SIDE   BRANCH    OF    MILWAUKEE   PUBLIC  LIBRARY 

a  shadow  from  the  body  will  be  cast  upon  the  vertical 
surfaces  of  the  cards  in  the  files. 

All  units  are  equipped  with  mirrored-glass  reflectors 
selected  to  accomplish  the  effect  desired  in  each  case.  The 
general  results  accomplished  are  the  illumination  of  these 
areas  without  the  presence  of  the  glare  from  any  source  of 
light  in  the  range  of  vision  and  the  elimination  of  practically 
all  shadows  on  the  books  or  elsewhere.  As  all  lamps  are 
screened  from  view  specular  glare  from  the  calendered 
paper  and  other  glossy  reflecting  surfaces  is  greatly  mini- 
mized. 

These  results  were  accomplished  by  tbe  illuminating  en- 
gineers through  the  study  of  the  requirements  and  condi- 
tions. Co-operation  with  the  library  building  committee, 
the  librarian  and  the  interior  decorator  made  it  possible  to 
produce  a  harmonious  combination  throughout  the  building. 

The  east  side  branch  of  the  Milwaukee  Public  Library  is 
established  in  a  rented  building,  and  considerable  thought 
and  ingenuity  has  been  displayed  by  the  chief  librarian  in 
planning  this  branch.  Economy  and  simplification  are  the 
watchwords,  and  the  prime  motive  is  to  promulgate  the 
beneficial  functions  of  the  library  privileges  at  minimum 
trouble  and  expense. 

The  lighting  equipment  is  therefore  the  minimum  neces- 
sary for  successful  operation.  All  fixtures  are  portable  and 
as  simple  as  possible.  The  bookstacks  are  merely  wooden- 
box  units  which  can  be  stacked  on  one  another  in  any 
manner  desired.  The  heating  and  illumination  have  had 
the  same  careful  consideration  that  they  receive  in  more 
permanent  institutions.  The  illuminating  units  consist  of 
simple,  inexpensive  indirect  fixtures,  shown  in  Fig.  7. 

This  branch  installation  is  a  notable  example  of  what  can 
be  accomplished  inexpensively  by  co-operation  between 
library  authorities  and  engineering  experts.  In  both  the 
main  library  and  branch  library  installations  the  illumina- 
tion is  eminently  satisfactory  for  the  purposes  of  the  public. 

The  new  installation  in  the  reference  room  of  the  main 
library  affords  a  connected  load  of  18.7  kw.  This  equip- 
ment replaces  the  original  and  unsatisfactory  installation  of 
approximately  26  kw.  However,  the  energy  consumption 
he  entire  main  library  installation  is  now  approximately 


Immediate  House-Wiring  Facilities  in  Springfield,  111. 

When  contracts  are  secured  in  house-wiring  campaigns 
it  happens  not  infrequently  that  the  prospective  customer's 
enthusiasm  for  electric  service  is  cooled  by  delay  in  secur- 
ing the  service.  In  order  to  eliminate  this  cause  of  com- 
plaint the  Springfield  Light,  Heat  &  Power  Company  of 
Springfield,  111.,  has  recently  enlisted  the  services  of  several 
electrical  contractors.  Solicitors  are  sent  out  to  secure 
contracts  for  house  wiring  and  hanging  of  fixtures,  and 
these  contracts,  when  secured,  are  turned  over  to  the  con- 
tractors for  immediate  execution.  The  electric-service  com- 
pany carries  the  accounts  and  gives  the  contractors  a  com- 
mission. Sixty  contracts  were  secured  in  three  weeks  and 
each  customer  received  immediate  attention. 


Recent  Telephone  Patents 

Improved  Telephone  Instruments 
rhe  electromagnetic  type  of  telephone  receiver  differs 
from  the  usual  type  in  that  the  permanent  magnet  is  re- 
placed by  an  electromagnet.  With  such  an  instrument  a 
weight  must  usually  be  added  for  the  positive  control  of  the 
switch  lever  of  the  support.  The  disposition  of  this  weight 
and  of  the  other  parts  of  such  a  receiver  are  the  chief  points 
covered  in  a  patent  granted  to  Mr.  O.  M.  Leich,  of  Genoa, 
111.,  and  assigned  to  the  Cracroft-Leich  Electric  Company. 
The  electrical  unit  is  self-contained,  a  single-core  iron-clad 
coil  furnishing  two  poles  to  be  presented  to  the  diaphragm, 
i'his  whole  unit  is  held  in  place  in  the  flare  of  the  casing  by 
the  clamping  action  of  the  ear-cap.  The  weight  occupying 
the  tubular  end  of  the  casing  has  a  central  bore  and  is 
clamped  in  place  by  an  insulating  bushing  which  passes 
through  the  small  end  of  the  casing  and  threads  into  the 
bore  of  the  weight.  The  cords  pass  through  the  weight  and 
bushing. 

A  receiving  instrument  patented  by  Mr.  E.  A.  Graham,  of 
London,  England,  is  of  the  loud-speaking  type  with  the 
usual  flaring  horn.  For  noisy  locations  it  has  in  addition 
two  ear-tubes  terminating  in  ear-caps.  These  normally  hang 
down   nut   of  the   way.     They   may   be   swung   up  to  cover 


CROSS-SECTION    OF    TELEPHONE    TRANSMITTER 

simultaneously  both   ears  of  the  user.     The  instrument  in- 
cludes a  signal  lamp  and  suitable  switching  keys. 

The  accompanying  illustration  shows  a  section  of  a  trans- 
mitter for  which  a  patent  has  been  granted  to  Mr.  C.  E. 
Scribner,  of  Jericho,  Vt.  It  will  be  noted  that  the  stud  of 
the  front  electrode  does  not  extend  through  the  diaphragm 
but  instead  fits  into  a  small  recess.  The  diaphragm  is  held 
on  its  seat  and  the  stud  is  held  in  place  by  the  pressure  of 
a  single  flat  spring  pressing  against  a  collar  upon  the  stud. 
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'I  his  patent  lias  been  assigned  to  the  Western  Electric 
Company. 

Mr.   David   II.    Wilson,  '.1    Chicago,  is  the  patentee  of  a 
transmitter  which  has  two  opposed  diaphragms  in  a  vertical 

flare.    Between  these  1    m id  a  cylindrical  box,  the  cover 

of  which  telescopes  over  the  body.  The  top  and  "bottom 
respectively  carry  one  or  more  carbon  studs  extending  to- 
ward each  other  in  a  loose  body  of  carbon  granules,  ["he 
sound  to  be  transmitted  is  led  to  both  diaphragms  simulta- 
neously, and  as  these  approach  and 
the  transmitter   is   varied. 

'The  transmitter  invented  i>\  Mr.  (  .  \.  Mc< 
Algona,  Wash.,  is  of  tin-  differentia]  I  uitter, 
the  patent  for  which  has  been  assigned  t'>  tin  Globe  Tele- 
phone- Company,  has  two  diaphragms  with  d  tube 
leading  between  them.  Each  connects  with  the 
stud  <ii'  one  or  more  differential  microphom  buttons.  In 
each  of  these  a  middle  movabli  electrodi  is  arranged  mid- 
way between  two  st; ctrodes,  the  space  being  filled 

with  granules  of  carbon,     The  middle  1    one 

group  are  connected  in  parallel  to  one  pule  of  tl 
those  of  the  second  group  being   connected   to    !     second 
pole.     The  outer  stationar)  ip  are 

connected  in  parallel  to  the  inner    tationarj   elei les  of 

the  otln-r  group.  The  transmitting  imary 
is  connected  between  thi  ■■.  I  stationary  elec- 
trodes.   When  ,ii  1,    1  ih are  divided  so  that  the 

induction  coil  is  between  equipoti  ntial  points.  In  action  the 
varying  resistances  cau  be  produced 

in  the  induction  coil. 

1    OMBINED    Tt  I  I  PH0N1      VND        iiH.i'irii 

There  has  been  suggested  foi  telephone  transmission  pur- 
poses an  inductive  conductoi    111  h  .1  -  .1  twisted  pair  oi 

each  of  which  is  used   inn ie  end  only,      transmission 

along  such  a  conductor  1-  due  solel)  to  the  electrostatic  rela- 
lion  of  the  two  conductors  ol  the  pair,  tin  re  being  n 
ductive  connection  betwi  11  them.  Such 
been  adopted  l>\  Mi.  I.  Kitsee,  ol  Philadelphia,  to  the  pur 
poses  of  simultaneous  telephony  and  telegraphy.  This  is 
accomplished  through  the  use  of  polarized  relays  sensitive 
to  small  current   impi 

IKS 

I  he  accompanying  illustr; n  shows  details  ol  the   mo> 

ing  and  magnetic  parts  of  a  telephone  repeatei  which  has 
been  patented  by  Mr.   I.  J.  1  omer,  be  re- 

ceiving coil  acts  upon  an  armature  which  in  turn  is  secured 
to  the  movable  electrodi  the  microphone  button. 

The  spindle  is  supported  l>\  tin   armature  and  bj  a  su 
ion  link,  passing  through  stuffing  boxes  to  enter  the  cham 


en  1  1  RI  (JTIA1     Mil  ROPH0NE    REPEATER 

hers.  The  air  gap  at  the  receiver  is  adjusted  b)  the  tension 
on  the  link  at  the  left,  and  this  in  turn  is  controlled  by  tin- 
two  adjusting  screw  s 

Mr.  S.  G.  Brown,  of  London.  England,  has  invented  ap- 
paratus for  amplifying  telephone  waves  The  important 
feature  lies  m  the  control  of  the  retransmitting  contact. 
This   is   .1    single  contact    an  inged   before   an   electron'. 

energized  by  a  steady  current  through  the  contact.  The 
result  is  that  when  the  circuit   is  close. 1  the  contact   is  light- 


ened by  a  steady  pull  until  the  contact  resistance  ca 
dimin  ict  balance.    The 

receiving  current  acts  on  the  contact  while  so  balanced. 
A  repeating  system  invented  by  Mr.  C.  D.  Lindbrii 

tion  ol  _  ether 
with  n  ionized  gases.  The  circuit  arrangements 
current  ch  ng  to 
the  n  .  resistors,  inter- 
fere].. -  ed  gas 
tors. 

A  papei   ■  .led  by   Mr. 

K.   W.    Bogart,  Jr.     A  sheet  metal   i 

Out  and  bent   to  tl  nd  clamping  lugs 

it  to  the  transmitter.    A  roll  holder  1-  pro. 

paper 
completes  tl 


Letter  to  the  Editor 

Compensation  of  Phase  Difference 
To  the  Editors  of  the  Electrical  U 

tS  : — In  its  iss  I  orld 

published  an  analysis  of  an  article  bj   Mi 

of    tin     pi 
motors  which  appeared  in  the  Elektrotechnischt  Zeii 

Oct.    17.    lot-'.      Mr.    Miles    Walker,    engineer    of    the 
British   Wi  ompany,  has  also  publis 

It  may  bi  of  interest  to  note  that  a  machine 

dance  with  the  principle  of  connecting  a  suitabli 
denser  in  the  same  circuit  was  by  the  writer  be- 

fore   the    I "!'  rnatii 

Januai  solutely  anal 

phase  advancer  of  Mr.  - 

have  been  derived  too  direct!-,  either  from  the  work  of  Mr. 
Maun.  ■  ir  the  trans- 

ition   of    mechanical    into    electrical  vice 

versa  without  the  absorption  from 

the   w.-rk  oi    Mr    Mariits    Latour.     Morei  were 

-    to  the    \  aliditv   of    Slid 

In  my  communication  of  Jan    ~. 
the  fruitful  idea-  of  Mr    I  eblanc  i-  that  of  the  asynchron- 
ous   generator    ol  nts      This    mach  - 

based   upon   the    following  principle:     If  an   in«l 

•'.  ct<  d  with  an  alu  rnatii 

it   is  i,  make  th<    rotor  turn  at 

to  the  netvi  ork  while  the  net  .- 

ng  current.     Mr    Leblanc  has  shown  that  1 

its  windings  be  connect.-. i  to  a  condi 

paratus  performing  the  inu^- 

amp'.  ntinu- 

ou-  current  armature  exterio: 

at   ./  phases  by   • 

degri .  |uickh   than 

the  revoh  in  The 

armature  should  be  sun  niish 

the  reluctance  <<i  the  ore.     The  iron  ma 

may  turn  with  the  armature"     Here.  I   think.  I 

apparatus  of  Mi     V  Scherbius. 

In    1902  the   w  1  t   the 

Thomson  Houston   work  sh   these  pr:- 

a  coir,  enii  nt    mi 

was    made   of    a    i 
ductor  armature. 
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Float  Gage  to  Indicate  Condition  of  Intake  Screens 

In  an  Ohio  central  station  where  the  screens  protecting 
the  condenser-intake  line  are  rather  inaccessible  consider- 
able trouble  is  experienced  with  leaves  and  rubbish  col- 
lecting in  the  intake  and  interfering  with  the  flow.  As  this 
condition  often   arises  with  little  warning  and  the  screens 


FLOAT    INDICATING   CONDITION    OF   SCREENS 

themselves  are  difficult  to  inspect,  a  scheme  has  been  rigged 
up  to  show,  by  means  of  a  float,  any  fall  in  level  in  the 
intake  line  due  to  clogging  of  the  meshes.  A  3-in.  pipe  was 
introduced  into  the  tunnel  and  a  float  inserted  therein  con- 
nected by  a  cord  to  a  pointer  on  the  turbine-room  floor. 
Any  restriction  of  the  screen  area  is  indicated  by  a  fall  in 
the  water  level  from  which  the  suction  line  to  the  condenser 
is  taken.  Warning  is  thus  given  the  attendant  before  the 
screens  have  had  time  to  clog  badly  and  embarrass  the 
plant,  since  a  very  slight  fall  in  level  is  detectible  by  the 
gage.  The  stationary  screens  are  now  to  be  replaced  by 
sections  of  traveling  screens  4  ft.  wide  and  of  >4-in.  mesh. 
This  mechanism  will  be  driven  by  a  2-hp  motor.  A  i-in. 
pipe  in  which  a  number  of  holes  are  bored  will  free  the 
screen  of  rubbish  by  the  impact  of  small  streams  of  water 
played  on  the  under  side. 


Extra  Cooling  of  Turbine  Bearing  Oil 

A  4000-kw  horizontal  turbine-alternator  set  which  has 
been  in  service  in  an  Illinois  power  plant  for  several  years 
has  given  trouble  owing  to  insufficient  cooling  of  thebear- 


PLAN    FOR    EXTRA    COOLING    OF    TURBINE    BEARING    OIL 

ing  oil.  Although  ample  cold  circulating  water  is  provided, 
the  oil  nevertheless  leaves  the  bearing  at  135  deg.  to  140 
deg.  Fahr.,  indicating  that  not  enough  heat-transfer  sur- 
face was  provided  in  the  bearing  alone.  The  plan  adopted 
to  cool  the  oil  further  before  it  is  returned  to  the  receiv- 


ing tank  is  shown  in  the  accompanying  sketch.  The  oil 
outlet  pipe  had  already  followed  the  base  of  the  machine 
for  a  distance  of  30  ft.,  and  around  this  3-in.  pipe  it  was 
only  necessary  to  jacket  on  a  6-in.  pipe  through  which  the 
circulating-water  return  could  be  passed.  Baffles  were  in- 
troduced in  the  larger  pipe  to  insure  better  heat  transfer. 
An  improved  plan  might  have  been  to  run  the  water 
through  the  inside  pipe  and  the  oil  through  the  annular 
space  without,  but  this  would  have  required  special  fittings 
which  the  arrangement  as  adopted  avoided.  Oil-discharge 
temperatures  of  80  deg.  to  85  deg.  Fahr.  are  expected  from 
the  jacketed  return  pipe. 


Rehabilitating    4400     Flood-Immersed     Meters    at 
Dayton 

Of  the  7500  customers'  meters  which  the  Dayton  Power  & 
Light  Company  had  in  service  at  the  time  of  the  flood,  4400 
were  installed  in  basements  or  first  stories  in  the  inundated 
districts.     All  these  meters,  therefore,  were  not  only  wau-r- 


FIG.    I SCRUBBINC 


MUD   FROM   METER  PARTS  WITH   TOOTH- 
BRUSHES 


soaked  for  periods  of  seventy-two  hours  or  more  but  had 
their  delicate  interior  parts  coated  with  layers  of  fine  mud 
and  silt,  carried  in  by  the  water.  Of  the  1500  direct-cur- 
rent meters,  1400  were  thus  affected,  while  about  half  of  the 
6000  alternating-current  meters  were  rendered  useless  for 
the  time  being. 

As  soon  as  service  was  restored  and  customers'  premises 
could  be  reached  men  were  dispatched  over  the  regular 
meter-reading  routes  to  disconnect  and  bring  in  all  meters 
which  suffered  by  the  flood.  The  downtown  direct-current 
section  was  handled  first,  in  addition  to  the  meters  of  the 
large  alternating-current  customers  in  outlying  districts. 

As  the  direct-current  meters  were  brought  in  the  cover  of 
each  was  removed  and  a  hose  turned  on  the  parts,  inside 
and  out,  to  wash  off  the  mud  and  silt  adhering  everywhere. 
Covers  were  then  replaced  and  the  meters  laid  to  dry  on 
top  of  the  boiler  flues  in  the  power  plant.     Next  the  whole 
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mechanism  was  taken  apart  and  brushed   with  tonthbrushes 
to  remove  re     lining  mud.     Meanwhile  tl 

being  cleaned   in   w I  alcohol.     In   -ohm-  of  I 

1  In-     welling  of  fiber  pai  - iken  the  fi 

armatures   and    r<    i  tlthough    man}    meters   came 


FIG.  2  —  BOILING  METERS  IN  01  UK 

through  unharmed  by  the  wetting.     Winn-  the  last  : 

of  mud  could  nol  be  1  ei /ed  b)   the  toothbru  h 

coating  t > f  shellac  was  applied  to  the  interior,  to  pn 
Raking  of   the  silt.     After  being   reassembled   the  m 
were  all  adjusted  and  tested  foi  accuracy  within  2  per  cent 
in  in) .-  being  senl  out  for  ci  ■  rvice. 

I'.\    the  time   thi     jooo  alternating-current    meters 

reached  a  numbei   ol   impro  :nts  had  been    idded  ! 

rehabilitation  process.     On  arrival  at  the  repaji  1 
meters  were  torn  apai  1 .  reg 

in-  removed  Registers  and  disks  received  .1  kerosene  hath 
and  were  scrubbed  with  toothbrushes  '  overs,  backs  and 
windings  wen-  meanwhile  washed  with  water  to  remove 
the  mini,  and  the  covers  and  castings  wen-  then  piled  *  1  j »  to 
i|r\  111  .1  steam  heated  hoi  ro  high- 

pressure  steam  coils.     This  room  was  kepi  al   150  di 
[60  deg    1  ahr.     Laminations  and  windings  wer<  meanwhile 


iii 


\ — rn  1 
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immersed  in  the  bathtub  full  rmer  oil,  heated  by 

Steam   coils   al    60  lb.   pressun         The   parts  were   let't   in   tins 

bath    until    all    "boilin  ied,    as    this    "boiling" 

eateil  watei  comin  \s  the  "il  in  the  tub  was  hi 

In    the  60-lb,  steam  to  a  temper. mire  well  above  213  deg 


aporated,  kei  f  dry.     Fif- 

bath 
g  in  oil  \va- 
ward  applii  -.aratus,  including 

lncli  it  had  - 
possible  to  dry  out  by  any  othi 

Ati'  • 
nation  _    later 

I  pon  in  the  drat'-  round 

that  all  trai  from 

rts. 
In  n 

nie  individual  pai  I 

ncy  hum  of 

the    disk-,    etc 

• 

all  meters  to  within  -'  per  cent  accui  With 

an  II 00- volt  transformer  outfit,  the  potential  wii 
icsted  I. nth  for  continuit)  and  tor  ground 
labilitated    in   this    waj 

:  rent     meter 

eluded  Westinghouse  types  •    and  OA  and  General 


trie    I    8  and    I    to 

General  Electric  manufacture.     Dut 

this   rehabil 

metei 

lift)  a  day.     Mr    I.  K 

meter  departmi  nt 

work. 
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Generators,  Motors  and  Transformers 

.  British  Standardisation  Rules  for  Electric  Machines. — 
I  he  new  standardization  rules  which  have  been  provision- 
ally adopted  by  the  council  of  the  British  Electrical  and 
Allied  Manufacturers'  Association.  Section  1  deals  with 
standard  pressures  and  frequencies.  The  standard  fre- 
quencies are  50  and  25  cycles  per  second.  The  standard 
high-pressure  systems  for  alternating-current  work  are 
operated  at  2000,  3000,  6ooo,  10,000  and  20,000  volts.  The 
standard  generator  pressures  are  115,  230,  460  and  525 
volts  for  direct-current  generators  and  440,  550,  2200,  3300, 
6000  and  11,000  volts  for  alternators.  The  standard  low 
pressures  at  consumers'  terminals  are  no,  220,  440  and  500 
volts  for  direct  current  and  100,  200,  400  and  500  volts  for 
alternating  current.  Section  2  deals  with  high-pressure 
tests  and  insulation  resistance;  section  3  with  types  of 
machines.  The  following  classification  of  rotating  ma- 
chines is  recognized:  (1)  open,  (2)  protected,  (3)  in- 
closed-ventilated,  (4)  (a)  pipe-ventilated,  (b)  pipe-venti- 
lated with  "forced  draft,"  (5)  drip-proof,  (6)  totally  in- 
closed, (7)  flame-proof.  These  different  types  are  defined: 
Section  4  deals  with  rating.  Two  classes  of  rating  are 
recognized — continuous  rating  and  short-time  rating  (for 
intermittent  working).  The  continuous  rating  is  the  out- 
put which  a  machine  or  a  transformer  will  give  for  a 
period  sufficiently  long  to  attain  practically  constant  tem- 
perature rise  and  otherwise  comply  with  these  regulations. 
Unless  otherwise  specified,  any  machine  rated  to  operate 
between  two  limits  of  pressure  shall  have  its  ampere  rating- 
determined  upon  the  high  pressure.  The  short-time  rating 
is  the  output  which  a  machine  or  transformer  will  give  for 
one  hour,  one  half-hour  or  other  specified  period  and  com- 
ply with  these  regulations.  These  ratings  are  called  one- 
hour  ratings,  half-hour  rating  and  other  specified  rating 
respectively.  Machines  with  two  or  more  fixed  speeds  are 
to  have  a  definite  rating  for  each  speed.  Variable-speed 
machines  are  of  two  classes:  (a)  Machines  rated  to  give 
the  same  output  throughout  the  entire  range  of  operating 
speed.  In  such  machines  the  heating  tests  should  be  made 
at  the  lower  limit  of  speed  and  commutation  tests  at  the 
upper  limit  of  speed,  (b)  Machines  that  are  not  rated  to 
give  the  same  output  at  all  speeds.  These  machines  should 
have  ratings  specified  for  both  minimum  and  maximum 
speeds.  Section  5  deals  with  overloads.  Section  6  deals 
with  heating.  The  temperature  rise  of  electrical  machin- 
ery, both  rotating  and  static,  is  to  be  taken  as  the  difference 
between  the  cooling-air  temperature  and  the  temperature 
of  the  machines  after  giving  their  normal  rated  output  for 
the  following  periods:  (a)  For  machines  with  continuous 
rating,  until  the  temperature  rise  is  practically  constant; 
that  is,  until  the  rate  of  increase  of  temperature  rise  does 
not  exceed  I  deg.  C.  per  hour.  (This  condition  will  usually 
be  reached  in  less  than  six  hours,  except  in  the  case  of  oil- 
immersed  transformers.)  (b)  For  machines  with  short- 
time  rating,  after  working  continuously  for  the  period 
defined  by  the  rating.  For  machines  with  continuous  or 
with  short-time  rating  and  designed  to  operate  under  ordi- 
nary conditions  of  cooling — that  is,  designed  for  an  air  tem- 
perature of  25  deg.  C.  (77  deg.  Fahr.) — the  following  tem- 
perature rises  are  the  highest  permissible  at  the  normal 
full  load:  (a)  Machines  having  unobstructed  ventilation: 
all  windings,  40  deg.  C. ;  cores  in  which  windings  are  em- 


bedded, 40  deg.  C. ;  commutators  and  slip-rings,  55  deg.  C. 
In  general,  the  temperature  rise  by  increase  of  resistance 
should  not  exceed  55  deg.  C.  for  alternator  field  coils  or 
60  deg.  C.  for  shunt  field  coils  of  direct-current  machines 
in  this  class,  (b)  Machines  having  partially  obstructed 
ventilation:  all  windings,  47  deg.  C. ;  cores  in  which  wind- 
ings are  embedded,  47  deg.  C. ;  commutators  and  slip-rings, 
55  deg.  C.  In  general,  the  temperature  rise  by  increase  of 
resistance  should  not  exceed  65  deg.  C-  for  shunt-field  coils 
of  direct-current  machines  in  this  class,  (c)  Machines  of 
the  "totally  inclosed"  class :  all  windings,  55  deg.  C. ;  cores 
in  which  windings  are  embedded,  55  deg.  C. ;  commutators 
and  slip-rings,  55  deg.  C.  In  general,  the  temperature  rise 
by  increase  of  resistance  should  not  exceed  70  deg.  C.  for 
shunt-field  coils  of  direct-current  machines  in  this  class. 
The  temperature  rise  of  the  transformers  is  to  be  meas- 
ured at  their  rated  full-load  output.  It  is  permissible,  how- 
ever, to  reduce  the  time  of  test  by  running  for  a  time  on 
an  overload  in  current  and  pressure,  then  reducing  the 
pressure  to  normal  and  maintaining  it  at  this  until  the 
required  standard-rate  temperature  rise  is  obtained.  The 
limit  of  permissible  temperature  rise  at  the  rated  full  load 
is  as  follows:  oil-cooled,  by  resistance  or  by  thermometer 
in  the  oil,  50  deg.  C. ;  air-cooled,  by  resistance  or  by  ther- 
mometer, 50  deg.  C.  Special  notes  are  added  on  the  heat- 
ing of  machines  for  tropical  conditions,  special  heat-resist- 
ing materials,  the  measurement  of  the  cooling-air  tempera- 
ture, and  correction  for  altitude. — London  Electrician,  May 
16,   1913. 

British  Standardization  Rules. — A  critical  review  of  the 
proposed  standardization  rules  of  the  British  Electrical  and 
Allied  Manufacturers'  Association  and  an  editorial  on  the 
same  subject.  The  importance  of  co-operation,  especially 
with  the  engineering  standards  committee,  in  order  to  get 
a  result  really  satisfactory  to  both  manufacturers  and  users, 
is  pointed  out,  and  it  is  held  that  the  agreement  should  be 
made  international.  The  use  of  thermometers  is  criticised, 
also  the  specification  of  temperature  rise  instead  of  tem- 
perature.— London  Electrician,  May  23,  1913. 

Terminology. — E.  J.  Brunswick. — An  article  giving  a 
list  of  names  and  terms  applicable  to  dynamo-electric  ma- 
chines and  transformers.  This  terminology  is  proposed  in 
the  name  of  a  committee  of  the  International  Society  of 
Electricians  in  Paris  tentatively,  to  elicit  discussion. — La 
Lumiere  Elec,  May  10,  1913. 

Notation. — E.  J.  Brunswick. — An  article  giving  an  out- 
line of  a  system  of  notation  and  symbols  for  representing 
graphically  electrical  quantities,  etc.,  in  central  stations,  on 
transmission  lines,  and  also  in  substations. — La  Lumiere 
Elec,  May  17,  1913. 

Lamps  and  Lighting 

Dresden. — A.  Strauss. — An  illustrated  article  giving 
statistical  data  on  the  development  of  the  public  lighting 
system  of  the  city  of  Dresden.  Up  to  1905  arc  lamps  with 
pure  carbon  electrodes  were  almost  exclusively  used.  They 
were  in  the  next  few  years  gradually  displaced  by  flame-arc 
lamps,  which  reached  their  maximum  of  favor  in  191 1. 
Since  1908,  however,  metallic-filament  lamps  have  come 
into  use  at  a  steadily  increasing  rate  and  tungsten  lamps  of 
large  candle-power  (400  cp  to  1000  cp)  are  now  replacing 
the  arc  lamps. — Elck.  Zeit.,  May  22.  1913. 
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Metallic -Filament  Lamps. — A  note  on  a  recent  British 
patent  (No.  26,289,  1912J  of  the  Westinghouse  Mctall- 
laderi  Gluhlampenfabrik.  Metallic  filaments  of  great  length 
are  made  compact  by  forming  into  a  helix  which  is  pre- 
vented from  liability  to  stretch  by  the  inside  diameter  of 
the  helix  being  not  greater  than  the  diameter  of  the  fila- 
ment.— London  Elec.  Eng'ing,  May  22,  1913. 

Rendering  Tungsten  Ductile. — A  note  on  a  recent  British 
patent  (No.  19,288,  1912;  of  the  Westinghouse  Metallfaden 
Gluhlampenfabrik.  The  metal  is  heated  to  over  2000  deg. 
C.  and  placed  in  an  inert  gas  at  between  50  and  150  at- 

mospheres,  where  il  is  allowed  t> lowly  during 

from  five  to  ten  hours. — London  Elec.  Eng'ing,   May    15, 

>9i3- 

Long-Burning  Flame  I  let  trade  Arc  Lamps. — G.  W. 
Koosa. — An  illustrated  article  giving  notes  on  alternating- 
current  and  direct-current  flame-arc  lamps,  their  perform- 
ance and  characteristics  and  their  mechanical  operation. — 
Elec.  Journal,  June,  1913. 

Generation,  Transmission  and  Distribution 
Bordeaux. — J.  REYVAL. — An  illustrated  article  on  energy 
supply  in  Bordeaux.  The  author  first  describes  the  instal- 
lations of  the  £nergie  filectrique  du  Sud-t  luest  and  the 
general  high-tension  system  of  Bordeaux  and  surroundings 
and  then  passes  over  to  the  low-tension  power  supply  in 
Bordeaux  for  traction,  lighting  and  power  purposes.  The 
article  is  to  be  continued. — La  Lumiire  Elec,  May  17  and 
24.   1913. 

Traction 
Single-l'hase  Traction  in  Trance. — E.  Barth. —  The  first 
part  of  an  illustrated  article  on  the  single-phase  traction 
system  in  the  district  oi  Haute- Vienne,  of  which  ti" 
of  Limoges  is  the  center.  Energy  is  supplied  from  a  water- 
power  plant  at  30,000  volts,  but  at  the  station  in  Limoges 
the  voltage  is  reduced  to  600  volts  for  operation  in  the  city 
itself  and  to  10,000  volts  for  operation  outside  of  the  city. 
There  is  no  substation  outside  of  Limoges.  Single-phase 
series-commutator  motors  are  used,  of  the  series-compen- 
sated type. — La  Lumiere  Elec,  May  24,  1913. 

Installations,  Systems  and  Appliances 
Electricity  Supply  of  Greater  Berlin. — Bruno  Thier- 
uach. — An  illustrated  review  of  the  electric  supply  stations 
in  operation  at  present  in  Greater  Berlin  and  their  tariffs. 
The  Berlin  Electricity  Works  supply  energy  in  all  the 
eighty-six  cities  or  towns,  but  within  a  radius  of  15  km  (9 
miles)  there  are  fourteen  other  electric  supply  companies 
with  their  own  power  stations.  Twelve  of  the  sixteen  com- 
panies are  owned  by  municipalities;  the  other  four  are  pri- 
\ate  companies.  But  the  Berlin  Electricity  Works  alone, 
which  arc  privately  owned,  sell  seven  times  as  much  energy 
as  all  tin-  municipal  stations  together.  1'he  author  gives 
in  tables  a  review  of  the  lifTercnt  tariffs  in  use  with  the 
different  companies.  The  fundamental  rates  for  lighting 
range  in  general  between  I0  cents  and  7.5  cents  per  kw-hr. 
and    ft  1  r  motor  service  between   4  cents  and  2.5  cents.     The 

same  company  charges  very  different  rates  in  adjoining  dis 
tricts.  For  instance,  part  of  the  municipalities  of  the  dis- 
tricts of  Niederbarnim  and  I'eltow  pay  to  the  Berlin  Elec- 
tricity Works  onlj  2.75  cents  per  kw-hr.  for  motor  service 
(2.5  cents  with  overhead  wires'),  while  in  other  portions  of 
the  same  districts,  as  well  as  in  the  city  of  Berlin,  4  cents 
is  charged.  Various  discounts  are  allowed.  Almost  all 
tariffs  are  intended  toi  lighting  and  small  motor  users  only, 
and  the  companies  make  special  agreements  with  large  con- 
sumers. Various  points  of  the  tariffs  in  use  arc  crit 
by  the  author.     It  is  alsi  d  that,  as  the  total  rat- 

ing of  all  works  together  is  about  [73,000  kw,  three  kir^e 
power  plants  .it  proper  points  within  the  area  and  each  of 
S  800  kw  rating  would  be  sufficient  to  provide  all  the  power 
and  could  t\o  this  in  a  highlj  economical  way.  As  the  sit n - 
.in,.  11  now  is  there  are  twentj  power  stations,  not  one  of 
which  i^  extensive  enough  1     be  called  a  large  power  plant 


in  the  modern  sense.  Eurther,  there  is  competition  between 
the  different  companies.  A  large  modern  power  plant  can 
be  built  at  $40  per  kw,  while  the  power  plant  of  the  city  of 
Xeukoln,  recently  erected,  cost  $410,000,000  with  a  rating 
of  3750  kw — that  is,  $109  per  kw.  This  shows  the  waste 
of  money   in   the   small  .  •  r.   the    fuel   con- 

sumption is  much  larger  in  the  many  small  stations  than 
it  would  be  in  a  few  lai  Eurther,  the  overhead 

charges    in    four!'  til    companies   are    necessarily 

higher  than  if  there  were  one  company  and  one  manage- 
ment. In  the  course  of  tin-  summer  it  will  be  decided  what 
in  the  future  will  be  the  relation  between  the  Berlin  Elec- 
tricity Works  and  the  city  of  Berlin.  The  author  empha- 
r  this  relation  may  be  regulated,  the  new 
agreement  should  permit  a  uniform  lighting  and  motor 
r  Berlin  from  a  few  large  plants  at 
some  Zcit..  May  22,  1913. 

Paris. — On  March  21,  1907,  the  Union  des  Secteurs  of 
Paris  first  received  official  recognition,  and  on  Jan.  1,  1914, 
the  Compagn  Distribution  d'filectricite'  will 
absorb  the  six  existing  supply  companies.  The  onerous  con- 
ditions on  wdiich  its  concession  has  been  granted  include 
payment  of  10  per  cent  per  annum  of  the  gross  receipts 
(nominally  as  rental  for  that  part  of  the  distributing  system 
ing  to  the  municipality),  with  a  sliding  sale  increas- 
1-  rent,  the  minimum  annual  payment  being  S'lOO.ooo. 
The  whole  property  will  he  taken  over  by  the  municipality 
111  ii|  '  without  payment,  or  in  1924  on  payment  of  the 
balance  not  then  provided  for  by  the  statutory  sinking  fund. 
The  authorized  tariffs  per  kw-hr.  for  lighting 
and  5.8  cents  for  motor  service.  A  further  condition  made 
was  that  two  generating  stations  should  be  erected,  one  in 
the  north,  the  other  in  the  southwest  of  Paris,  both  on  the 
banks  of  the  Seine,  and  to  be  interconnected  electrically. 
Some  data  .ir.  given  on  the  equipment  of  these  two  sta- 
tions. The  northern  station  has  50,000  kw  rated  capacity 
and  accommodates  eight  10,000-kw  to  1:. -kw  turbo- 
alternators  and  three  3750-kw  converter  sets  for  station 
and  auxiliary  supply.  The  southwestern  station  is  of 
25,000-kw  present  and  50.000-kw  ultimate  rating. — London 
Elec.  Review,  May  [6,  1913. 

Protection  of  Electric  Lines. — Mario  Bitfa — An  illus- 
trated description  of    1  device  which  immediately  and  auto- 
matically cuts  off  the  supply  of  energy    from  a  station  by 
opening  the  circuit-breaker  at  the  beginning  of  the  lit 
soon  as  there  is  an  accident,  either  in  the  form  of  an  earth 
connection  or  a  contact  of  a  high-tension  wire  with  a  low- 
ten-ion  wire.  etc.     It  is  presupposed  that  the  line  must  have 
a    neutral     point    connected    to    earth     cither    directly    or 
through  the  intermediary  of  .1  voltage-limiting  device.   The 
arrangement   is  shown  in   Fig.   I.     The  three  busbars  at  the 
ling  of  the  line  are  connected  to  three   -elf-induction 
which  are  star-connected.     Their  center  is  connected 
earth   plate   Ty     A    small   three-phase   transformer 
without  a   secondary  circuit   n  for  this  purpose. 

In  an  analogous  manner  the  center  T,  of  a  star-connected 
system  of  induction   coil  earth  at   the  end 

of  the  line      In  series  with  the  three  of  the  line 

there    ire  three  coils     I   placed  on  the  same  magnetic  core. 

■rcuit 
which  is  connected  to  B  and  will  operate  a  cir. 

•hrough  B. 
Under  normal  cor  il   the  three  currents  in 

the  primary  coils    /  of  the  symmetric  trail 
T,  and  T,  are  practical!}  ntial  and  no  cur- 

1  them.     But  if  a  C 
the  plate   T.  will  assume  an  alternating;  potential,  which  is 
the  mean  of  I 

There  iT  and  7",. 

The  sum  of  the  thi  -  the 

symmetric  transformer  ind  current 

B   and   will 
P   the  circuit-breaker.    In  the  - 
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tion  fault  of  insufficient  magnitude  should  occur  by  contact 
of  a  point  of  the  line  with  a  low-tension  network  having 
a  point  connected  to  earth,  a  current  will  pass  through  the 
earth  plate  7\  and  the  fault  and  the  apparatus  will  operate 
the  circuit-breaker  since  the  sum  of  the  three  primary  cur- 
rents in  the  coils  A  of  the  symmetric  transformer  will  no 
longer  be  zero.     The  mathematical  theory  of  the  arrange- 


FIG.     I ARRANGEMENT    FOR    LINE    PROTECTION 

ment  is  explained  at  length. — Bulletin  de  V Association  tics 
Ingenieurs  Slectriciens  sort  is  de  I'Institut  fclectrotechniqitc 
Montefiore,  March  10,  1913;  La  Lumicre  Elec.,  May  24, 
IQI3- 

Use  of  Transformers  with  Mesh'Connected  Secondaries 
for  Earthing  Three-Phase  Systems. — G.  W.  O.  Howe. — 
In  Fig.  2  the  busbars  are  supplied  with  energy  from  an  un- 
earthed generator  G,  which  may  be  either  star-connected 
or  mesh-connected.  The  earthing  device  consists  of  a 
three-phase  transformer  or  three  single-phase  transformers, 
star-connected  on  the  primary  side  and  mesh-connected  on 
the  secondary.     The  neutral  point  is  directly  earthed  with 


I  IG.    2 — CIRCUITS  OF  THREE-PHASE  TRANSFORMER   WITH    MESH- 
CON  NECTF.D   SECONDARY 

no  limiting  resistor.  Normally  the  primary  current  taken 
by  this  transformer  will  be  negligibly  small — for  example, 
the  no-load  current — while  no  current  at  all  will  flow  in 
the  secondary  winding.  The  current  which  now  circulates 
in  the  secondary  mesh  is  necessarily  the  same  in  each  limb, 
in  magnitude  and  phase,  and  since  for  all  but  the 
est  loads  the  primary  and  secondary  ampere-turns  of 


a  transformer  are  equal  and  opposite,  the  primary  currents 
must  not  only  be  equal  but  also  in  phase,  that  is,  flowing 
simultaneously  toward  or  away  from  the  neutral  point  in 
each  limb.  If  the  primary  current  is  ip,  the  earth  current 
is,  therefore,  yB,  which  returns  to  the  system  by  way  of  the 
fault.  The  current  taken  from  the  busbars  will,  therefore,  be 
i;,  in  the  two  uninjured  phases  and  2ip  in  the  earthed  phase, 
the  latter  being  180  deg.  out  of  phase  with  the  former.  The 
author  determines  the  value  ip  on  a  dead  earth  and  shows 
that  the  current  in  the  earth  connection  is  three  times  the 
current  which  would  be  taken  by  the  transformer  if  short- 
circuited  in  the  ordinary  manner  by  connecting  the  corners 
of  the  mesh.  The  earth  current  on  a  dead  short-circuit 
may  be.  therefore,  from  fifty  to  a  hundred  times  the  normal 
lull-load  current  of  the  transformer.  This  can,  however, 
be  limited  to  any  desired  extent  by  inserting  inductance  or 
resistance  anywhere  in  the  mesh-connected  secondary  cir- 
cuit. The  author  then  determines  the  value  ip  when  the 
fault  has  a  certain  definite  resistance. — London  Electrician, 
May  23,  1913. 

Extinguishing  Arcs. — Burstyn. — A  brief  note  on  a  re- 
cent paper  read  before  the  Berlin  Electrical  Society  on  a 
new  method  of  extinguishing  the  arc  which  is  being  formed 
when  a  contact  is  broken.  The  feature  of  the  method  is 
to  impress  high-frequency  currents  on  the  arc  in  statu 
nascendi.  These  high-frequency  oscillations  are  taken  from 
an  oscillation  system  consisting  of  a  suitable  condenser  with 
short  connecting  wires.  Special  choking  coils  are  unnec- 
essary. By  impressing  these  high-frequency  currents  on 
the  direct  current  to  be  broken,  there  will  be  moments  at 
which  the  current  is  zero  when  the  arc  will  be  extinguished 
if  the  contacts  are  constructed  so  as  to  carry  off  the  heat 
quickly.  The  author  shows  that  in  this  way  a  current  of 
40  amp  at  440  volts  can  be  broken  with  a  distance  of  a  few 
millimeters  between  the  contact  pieces  almost  without  spark. 
The  method  is  being  applied  to  interrupters,  relays,  etc. — 
Elck.  Zeit.,  May  22,  1913. 

German    Central-Station    Statistics. — G.    Siegel. — A    re- 
view of  the  official  statistics  of  the  (German)  Association 
of  Central  Stations  for  the  year  191 1.    It  comprises  figures 
of  282  German  stations  and  65  stations  in  other  countries. 
The  steady  increase  of  transmission  systems  is  pointed  out. 
While  in  1910  there  were  99  stations  which  supplied  energy 
to  more  than  two  cities  or  towns,  there  were  132  in  1911. 
The  number  of  towns  supplied  with  electricity  was  3153  in 
1 910  and  4722  in  191 1.    The  area  of  supply  from  a  station 
is  increasing  correspondingly.     In   1910  the  mean  distance 
between  the  station  and  the  furthest  consumer  was  876  km 
(5.25  miles)  as  the  crow  flies,  while  in  191 1  this  mean  dis- 
tance was  10.8  km  (6.5  miles).     The  largest  distance  was 
99.2  km  (60  miles)  in  the  case  of  Zurich.     Seven  stations 
transmitted  energy  over  distances  greater  than  50  km  (30 
miles).      In     1910    there    were    sixty-nine    stations    which 
bought    178,000,000   kw-hr.    from    other   stations.      In    1911 
there  were  ninety-four  stations  buying  313.000.000  kw-hr. 
From  1910  to  191 1  the  connections  increased  by  13  per  cent 
for  lighting,  by  20  per  cent  for  motor  service  and  by  40 
per  cent   for  lighting  motor  service  charged  at  the  same 
rate.     The  total   connections  have   increased    18   per  cent. 
As  to  fuel  consumption,  on  the  average  0.101  watt-hr.  was 
produced  per  calorie  in  191 1    (the  figures  varying  between 
0.046  watt-hr.  and  0.18  watt-hr.  per  calorie),  against  0.119 
watt-hr.  per  calorie  on  the  average  in  1910.     The  cost  of 
operation  (excluding  water-power  stations)  varied  between 
0.49  cent  and  7.95  cent  per  kw-hr.     The  average  value  is 
2.325  cents  against  2.49  cents  per  kw-hr.  in  the  preceding 
year.      The    kilowatt-hours    sold    per    1000    inhabitants    in- 
creased by  24  per  cent  over  the  preceding  year;  the  mean 
figure  is  43  kw-hr.  per  1000  inhabitants,     there  is  a  ten- 
dency to  reduce  the  rates.    The  mean  receipts  per  kilowatt- 
hour  were  5.75  cents  in  1910  and  5.525  in  191 1.     The  total 
receipts  increased  by   16.5  per  cent  on  the  average. — Elek. 
Zeit.,  May  22,  1913. 


June  14,  1913 


ELECTRICAL     W ORLD 


1325 


Wires*,  Wiring  and  Conduits 

Wiring. — The  new  regulations  on  wiring  materials, 
switches,  fuses,  etc.,  which  are  to  be  voted  on  at  the  1914 
meeting  of  the  German  Association  of  Electrical  Engineers 
and  which  are  to  go  in  force  on  Jan.  1,  191 5,  are  here  pub- 
lished.—£/<?/?.  Zeit.,  May  22,  1913.  ' 

Fuses. — A  note  on  a  recent    '     tteh   patent   (NTo.  20,663, 
May  15,  [913)  of  the  British  Thomson  I  Ion. ion  <  om 
and  the  General  Electric  Company  of  this  country.     These 
fuses  arc  for  low-current  circuits  ai  of  pads  of 

yielding  refractory  material  with  am  e  rods 

of  threads  passing  through  them,  arranged  in  various  way-. 
sometimes  in  conjunction  with  blocks  of  carborundum  or 
other  material  of  negative  temperature  coefficient  of  resist- 
ance, which  vary  the  proportion  of  the  current  passing 
through  the  fuse  according  to  its  magnitude,  London 
EU  1    Ending,  May  22,  1913. 

Electrophysics  and  Magnetism 
Experiments  "i'iih  Flames. —  B.  Thieme.     If  the  ends  oi 
two  wires  connected  to  a  battery  of  ai   least    12  vol! 
held  in  a  flame — for  instance,  the    ;  with 

a  difference  of  several   millim  ■  n  the  two 

carbon  is  deposited  on  the  wire  forming  the  negative  pole 
and  this  carbon  deposit   incrca  gradually    forms  a 

bridge  between  the  two  wires.  The  current  which  flows 
through  the  flame  at  220  volts  is  about  0.00001  amp,  and 
hence  is  insignificant.  This  provides  a  method  for  produc- 
ing lampblack.  It  may  also  in-  used  a--  a  means  for  ■ 
mining  which  of  two  poles  is  positive  and  which  negativi 
If  the  two  wires  are  subjected  to  an  alternating-current 
voltage,  lampblack  is  deposited  on  each  ol  them  in  the 
form  of  little  trees,  and  the  points  and  bridges  of  these 
trees  begin  to  oscillate  with  the  frequeni  oi  the  current. 
The  explanation  is  that  the  carbon  tree  i  carry- 

ing conductor  in  the  magnetii    field  of  the  earth.     In  order 
to  determine  the  Erequem  j    from  tl 
with  some  radial  slits  1-  plai  ed    n  tl 
the  speed  of  which  can   be  measured 
motor  is  then  so  regulated  thai  •  through  th( 

in  the  rotating  disk  the  two  oscillating  eem  to 

be  at  rest.     In  this  case  as  many     I  the  eye 

per  second  as  there  are  oscillations  of  the  wire  ends  in  the 
time.     If  the  two  wires  held  into  the  flame  are  fixed 
and  held  stationary  with  a  definite  distance  between  then 
ends,  the  flame  changes  its   form  when  1-  im 

pressed  on  the  wires      \-  long    is  the  circuit  is  ppen  tl" 
flame  is  long  and  narrow,  but  as  soon  as  the  circuit  is 
the  flame  becomes  shortei    and    tatter. 
instantaneously    on    th<  variations.      ["hii 

nomenon  may,  then  fore,   be   U  1  phy,  and  the 

author  thinks   it    is   espet  i  '1    for  military   put 

since  very  thin  wires  are  suffi  small 

current   required.--/'/,/.'.  Zeit.,  May  22,   [913 

Kleetrochemistr\    and    Batteries 

Electrode  Holders.— A  long  illustrated  articli 
the  principal  types  of  electrode   holders    fi  iron; 

European  electric  furnace  practice  with  additional  m  I 
joining  ami  dimensioning   electrodes.     Met  all.  and  Chem. 
Ending,  )imc.  [9 

Primary   Battery.     \.   J.    Paine.      \    note   on    a    ferric 

chloride   cell    which    the    author   has    found    ver)    useful    for 

experimental   work.     "  on  cell  with   ferric 

chloride    rout  d    the   carbon    and    a    saturated    soluti 
sodium   hyposulphite    (foi    the    1  xi  itanl  |    round    I 
The  combination  gives  1.5  volts,  and  as  the  resistai 
the  solutions  is  low  acoi    idi  ehl  is  available.    The 

current    is   constant   as   long  .is   the    ferric-chloride   solution 
is  kept  saturated.     This   is  1  ted  b)    having  lumps 

of  the  iron  salt  in  the  porous  part,  winch,  of  course,  readih 
dissolve        1'hc   carbon  is    made    up   of   a   number 

horl  carbon  plat  '       ,iu'  '"P  l"ul" 

of  which  support  lumps  of   ferric  chloride.      lhe   line  need 


not  he  amalgamated  and  is  better  left  plain. — London  Elec- 
trician, May  23,  1913. 

I  mi-.  Measurements,  and  Instruments 
Thermocouples.— Paul    D.    Foote.— A    long    illustrated 
paper  on  cold-junction  thermocouples. — Metall.  and  I  ■ 
Eng'ing,  June,  1913. 

ring   Instruments. — M.    Dolivo-Dobrowl- 
sky. — A  translation  in  al  nt  German  article 

on  the  use  of  iron  in  electrical  measuring  instruments. — 
London  Electrician,  May  23,  1913. 

Telegraphy,  Telephony  and  Signals 

Central-Battery   System.— VlCTOB    J.    B  ''•    de- 

scriptioi  central-bat-  :n  which  when  a 

.lis  up  the  exchange  an  automatic  device  at  the 

exchange  connects  the  subscriber  with  one  of  the  operators 

■he  further 
connection  in  the  usual  way.    The  operator  can  thus  never 

' 
uniformly    distril  the    different    operators    so 

that  they  are  kept  uniformly  busy.     The  system  is  claimed 
rmit   from    13  to    14  per  cent   of   savings   in  operating 
cost.— Elck.  Zeit.,  May  22,  [913 

Miscellaneous 
British  Elt  "The  British  In- 

stitution  of    Electrical 
Paris.      lhe  attendance  of  Br 

paper  re  made.    No 

further  details  are  ve|  given  -  1  ondon  /  lectrieian,  M 

101,;. 


Book  Reviews 


lm\ 

des   1  it  et  de   I  tistributi 

tlecti 

in   et    Ills.      1'aper.    144   pages,    illus. 

;>rop- 
I  111.  - 

exampli  uted  induct. o 

Imes.     Hypi  rbolic      nctii        in  I  •  their  full 

their    full   el  re    an 

interesting    intermediary   between    the   ordinary    non 
treatises    of    French    engineers    and    the    ordinary    vector 

terms  em- 

ployed  in  tl  1    ' k    ipp<    1  I  nplete 

rdance  with  tl 
itauce"    is    empto) 

here  as  "capacity  reactance."      The  1 k  will  be  valuable  to 

student 


triques 
en    1912.      By 

This  is  the  thirteenth  series  by  the 

author.     It  deal-  with  '  the 
year  1912  in  1  le<  I 
trochemisti 

tions,  radio- 
therapy and  photo-therapy,  and 
necroloj  thera- 
peutic and  medic  ■  wc" 
condei  'nc  and  published 
during  ni  the  numerous  other  branches  above 
mentioned. 
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New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Electric  Time  Switch 

The  time  switch  illustrated  herewith  was  designed  by 
the  Campbell  Electric  Company,  Lynn,  Mass.,  for  a  special 
purpose  in  connection  with  mining  machinery,  but  can  be 
used  for  many  other  purposes  where  it  is  desired  to  make 
electrical  connections  for  certain  spaces  of  time  at  regular 
intervals.     The  duration   of   time   of  connections   may  be 


INTERIOR    OF   TIME    SWITCH 


varied  to  suit  conditions.  With  this  particular  instrument 
the  circuit  is  closed  for  ten  seconds  and  then  opened  to  be 
turned  on  again  after  fifteen  seconds.  This  operation  is  re- 
peated for  twenty-four  hours  on  one  winding. 


Electric  Tractor  for  Refuse  Removal 

In  Europe  considerable  attention  is  being  paid  to  the 
modernization  of  sewage  collection  and  disposal  methods, 
and  it  is  probable  that  as  the  tendency  to  congregate  in 
large  cities  increases  and  the  congestion  in  such  areas  in- 
creases, the  methods  and  apparatus  employed  in  connection 


to  the  driver's  seat,  the  balance  being  so  maintained  that 
this  tipping  action  can  be  easily  performed  by  the  driver. 
In  this  way  the  services  of  only  one  man  are  needed  for 
driving  the  car,  loading  and  unloading.  The  cars  are  there- 
fore very  useful  in  collecting  the  refuse  previously  swept 
up  from  the  streets.  The  rear  of  the  car  is  supported  on 
two  wheels,  while  a  single  wheel  carries  the  front  end. 
Energy  is  supplied  by  a  battery  of  forty  cells  of  80  volts 
terminal  pressure  sufficient  to  enable  the  car  to  cover  about 
50  miles  with  one  charge  of  the  battery  at  a  speed  ranging 
from  12  to  15  miles  per  hour.  The  motor  is  built  solid  with 
the  front  wheel,  which  it  drives  through  reduction  gearing. 
The  vehicle  can  be  reversed  by  means  of  a  special  switch. 
Energy  from  the  main  battery  is  also  used  for  sanding  the 
streets  when  required,  the  sand  distributer  being  operated 
by  a  small  electric  motor.  The  refuse  container  at  the  rear 
of  the  car  is  detachable  and  in  its  place  an  extra  seat  can 
be  fitted,  the  car  being  then  adaptable  for  carrying  passen- 
gers or  inspectors. 


THREE-WHEEL    ELECTRIC    TRACTOR 

with  such  work  will  become  more  and  more  specialized.  A 
very  good  example  of  the  care  and  ingenuity  in  design 
which  is  being  displayed  in  this  connection  is  found  in  a 
new  type  of  electrically  propelled  motor  dust  car  built  by 
the  Elektromobil-Fabrik  Gebhardt  &  Harhorn,  of  Schone- 
berg;  Berlin. 

Tipping  of  the  body  is  effected  by  lifting  the  lever  next 


Fiber  Screw  Plugs 

The  so-called  "Rawlplug"  is  a  tube  of  stiffened  fibers  for 
fixing  screws  into  brick,  plaster,  stone  or  any  other  hard 
material  in  which  a  hole  can  be  drilled  or  "jumped."  When 
the  screw  is  driven  in  the  plug  expands,  filling  the  hole  as 


FIBER    EXPANSION     PLUG 

will  be  seen  in  the  illustration.  This  plug  replaces  the 
manufactured  wood  plug  or  plugs  cut  by  hand,  and  its  cost 
is  said 'to  be  only  a  fraction  of  that  for  the  wood  plugs. 
It  is  sold  by  the  Sun  Electrical  Company,  Ltd.,  118  Charing 
Cross  Road,  London. 


Tungsten-Lamp  Dimmers 

The  introduction  of  tungsten  lamps  has  necessitated  a 
change  in  design  of  commercial  theater  dimmers.  The 
carbon-filament  lamp  when  cold  has  a  very  high  resistance. 
This  resistance  gradually  becomes  less  as  the  temperature 
of  the  filament  is  increased,  owing  to  an  increase  in  voltage 
across  the  lamp  terminals.  In  the  tungsten  lamp  the  ac- 
tion is  exactly  opposite.  The  cold  tungsten  filament  has  a 
very  small  resistance,  but  the  resistance  increases  rapidly 
with  the  rise  in  temperature.  The  rapid  change  in  the  re- 
sistance with  the  change  of  candle-power  makes  the  tung- 
sten lamp  extremely  sensitive  to  even  a  slight  variation  of 
voltage,  and  for  this  reason  dimmers  designed  to  control 
tungsten  lamps  must  be  built  with  a  considerably  greater 
number  of  steps  than  is  necessary  with  the  carbon-filament 
lamps. 

Experimenting  is  said  to  have  shown  that  it  is  not  pos- 
sible to  dim  a  tungsten  lamp  without  a  visible  flicker  if  the 
potential  across  its  terminals  is  changed  by  more  than  1 
volt  per  step,  as  the  dimmer  resistance  is  cut  out  of  circuit. 
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It  is  also  important  in  work  of  this  kind  that  the  dimmer 
contacts  should  operat.  ■  1  ■■.  smoothly.  It  will  be  rcadih 
appreciated  that  a  tendency  to  stick  (.11  the  contacts  would 
in<  ritably  cause  the  operator  to  move  across  several 
at  a  time.  That  is,  the  moving  arm  of  the  rheostat  would 
jerk  from  one  point  to  another  and  skip  several  step's  at  a 
time,  thus  producing  a  dicker. 


■ 

A  dimmer  designed  bj  the  Ward  Leonard  I  lectrii  l  om 
1 1  a  1 1  \  is  held  in  meet  these  conditions.  Tungsten  lamp 
be  dimmed  by  it  from  full  light  to  darkni  ■-  without  the 
slightest  dicker.  The  plati  are  17  in.  in  diameter  and  may 
be  hanked  for  mounting  1  ither  on  top  of  the  board  or  in  an) 
other  of  the  many  styles  used  in  theater  work. 

The  construction,  with  1  to  steps  of  control,  giv<  -  .1  varia- 
tion of  1  volt  per  step  through  the  whole  range  of  dimming. 


Large  Direct-Current  Motors  for  Rolling-Mil]  Service 

The  application  ol  electric  drive  to  large  reversing  roll- 
ing mills  is  of  comparatively  recent  date,  as  little  attention 
was  given  b)    electrical  engineers  to  the  possibilities 
sented  b)    rolling-mill  industry  until  this   form 
had   been    introduced    into    almost    every   other   branch   of 
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1     PATHS 


machine  construction.     During  the  1  of  develop- 

ment   the    units    were    con    iarativel)    small       However,    a 
recent    installation    made    b)     the    Allgciueinc    Klektricitats 
Gesellschafi  at  Hildegardhiitte  embodied  .1  unit  capabj 
producing  a  torque  oi  210  metei  tons,  or  about  13.000  hp. 
I  he   11  ration  shows  a  section  through  this 

motor    and    indicates    the    path    taken    by    the    cooling    air, 


which  is  fed  to  the  machine  under  pressure  after  passing 
through  air  filters. 

The  difficulties  encountered  in  the  erection  of  machines 
of  this  size  are  by  no  means  sn  ly  when  the  trans- 

portation facilities  necessitate  that  the  rotor  be  constructed 
in  halves  and  the  rotor  winding  be  inserted  and  the  arma- 
ture band-  of  binding  wire  be  wound  upon  the  rotating  cle- 
ment at  the  erection  site.  It  is  of  interest  to  note  that  the 
total  length  of  binding  wire  required  for  a  rotor  of  this 
approximately  3.5  miles. 


Trackless  Trolley  Bus  at   Merrill,  \N  i& 
Following  the  example  sel  in  England  and  on  the 
pean  1  ontinent,  th<    Merrill  Railway  &  Lighting 
of   Merrill.   Wis.,  has   recentlj    put   a  trackless  trolley  bus 
into  operation.    On  th<    route,  whicl  .  00  ft.  long, 

the   bus    pa    ■      over   the   tracks   of    three    steam    raili 
and  over  a  long   bridge.      Die  bus  makes  a  round  trip  on 
this  route  ever)  ten  minutes  and  tr; 
company's  trolley 

The  bus  itself  is  an  eighteen-pa 
vehicle  of  the  pa)  r  type  and  is  equipped  with  a 


EIGH 

controller  and   res  le  motor  drives  a  .iack 

through    a    universal    shaft    and   b< 
wheels  are  driven  from  the  ja  bains.    Enei 

taken   from  an  overhead  Hey  and  the  return  cir- 

cuit is  furnished  by  a  Hey  hung  I 

shown  in  the  accompanying  illustral 
of  spi  1  al  freedom  of  n 

from   10   ft.  to   12   ft  1 
thereb)   insuring  rapid 
The  bus  FompW  te  v 
in   length   and  6   ft.   in  width 
rubber  tires  add  I  i  the  comfort 

Although  the  trolle)  bus  I 
enough  to  secure  r<  li  mated 

that  these  data  will  coi  .My  with  th< 

results  which  ha  ngland;  thai 

er  car-mile. 

It   is  the   Merrill 

Railu  ■  It    the    track 

rents  per  car-mile 
over  the 

Under  t' 

led  the 
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interest  and  depreciation   charges   on   a   track   investment 
of  $7,000. 

The  trackless  trolley  bus  was  designed  and  manufactured 
by  the  Field  Electric  Bus  Company,  135  Broadway,  New 
York  City,  and  is  equipped  with  an  Edison  storage  battery. 


Gymnasium  Illumination 

Gymnasium  activities  are  largely  carried  on  by  artificial 
illumination,  especially  in  Y.  M.  C.  A.  organizations  and 
the  playground  parks  of  the  large  cities.  Several  popular 
gymnasiums  are  operated  under  the  supervision  of  the 
Chicago  West  Park  Commission,  the  one  at  Holstein  Park 
being  illustrated  herewith.     This  gymnasium  is  36  ft.  wide 


Totally  Inclosed   High-Tension  Switchboards 

A  new  line  of  "foolproof"  switchboard  panels  has  been 
designed  by  the  General  Electric  Company,  67  Queen  Vic- 
toria Street,  London,  E.  C.  Among  the  points  of  novelty  in 
this  equipment  is  the  inclosure  of  the  disconnecting  switches 
and  busbars  in  a  separate  chamber  on  top  of  the  compart- 
ment. In  earlier  types  of  such  switchboards  there  was  the 
possibility  of  coming  into  contact  with  some  live  section  of 
the  busbars  or  switches  when  access  was  gained  to  the 
compartment.  In  this  improved  pattern  the  live  parts  are 
partitioned  off  by  solid  metal  barriers.  Cleaning  and  ad- 
justing can  therefore  be  carried  out  with  absolute  safety. 

The  second  point  of  importance  is  that  the  disconnecting 
links  are  firmly  locked  in  position  during  the  time  the  panel 
is  in  commission.  The  operation  of  the  switches  from  the 
front  of  the  board  is  also  a  valuable  feature  since  it  does 
away  with  the  necessity  of  opening  the  doors  to  isolate  a 
particular  part.  The  interlocking  of  the  various  pieces  of 
apparatus  is,  however,  so  arranged  that  it  is  impossible  to 
open  or  close  the  circuit  with  the  links,  the  opening  and 
closing  of  the  circuit  being  done  only  by  the  oil  switch. 


FIG.    I. — CROSS-SECTION    OF    GYMNASIUM    SHOWING    REFLECTOR 
POSITIONS      ' 

and  60  ft.  long,  with  a  balcony  at  one  end  projecting  about 
8  ft.  into  the  room.  The  general  arrangement  of  lighting 
units  as  indicated  by  the  plan  and  section  shows  twelve  out- 
lets 20  ft.  above  the  floor  and  about  8  ft.  from  the  side  wall. 
The  so-called  "X-Ray  Bee-Hive"  reflectors,  inclosed  in 
coarse  wire  baskets,  provide,  it  is  said,  perfect  illumination 
for  the  room.  With  150-watt  lamps  for  each  reflector  there 
is  a  consumption  of  0.83  watt  per  sq.  ft.  The  particular 
reflector  installed  comes  down  well  over  the  lamp  and  thus 
shields  the  filament  from  view. 

The  clear  definition  of  detail  in  the  illustration  indicates 
that  there  is  plenty  of  light  in  the  room  and  that  it  is 
properly  and  evenly  distributed.  There  is  also  a  remark- 
able absence  of  halation  of  glare  about  the  light  units. 
This  is  accounted  for  only  by  the   fact  that  a  direct  view 


INCLOSED    SWITCHBOARD 


FIG.    2 GENERAL    ILLUMINATION    OF    GYMNASIUM 


Neither  marble  or  slate  enters  into  the  construction  of 
the  board,  the  busbars,  terminals  and  isolating  links  being 
supported  on  porcelain  insulators.  The  framework  and 
panels  are  of  boiler  plate.  No  special  foundations  are  re- 
quired, and  this,  together  with  the  fact  that  the  whole  of 
the  gear  is  concentrated  in  the  panel,  greatly  reduces  the 
erection  cost. 


of  the  lamps  is  almost  entirely  cut  off  by  the  deep  reflector. 
Wire  guards  protect  the  reflectors  from  damage  to  balls 
and  swinging  apparatus,  but  their  presence  does  not  affect 
the  lighting  results.  The  fastening  for  the  guard  is  inde- 
pendent of  the  reflector  support.  This  prevents  any  vi- 
bration or  jar  due  to  striking  of  the  wire  being  transmitted 
to  the  lamp  and  reflector. 


June  14.  1913 


E  I.l'.i     I   RICAL     WORLD 


Automatic  Telephone  System 
Rights  for  the  new   Betulander  automa  me  ex- 

change  system   recently   developed    in    Sweden    have   been 
acquired  for  all  other  countries  by  the  Marconi   Wireless 
Telegraph    Company,    London,    which    has    built    a   tnodel 
exchange   for   demon  tration         ppses,      Although    n 
bling  the   familiar  American  Strowger  S) 


1  II.,    1        iUBSCRIl  I  \STKUMENT  SET 

spects,  tlu-  1 1(  i iil.in.  1< :r  equipment  differs  in  that  the  hori 
zontal  field  of  the  Strowger  switch  is  not  employed.  Anj 
line  selector  and  connector   switch  can   also   be   removed 

from  the  rack  without  even   sening  a  screw.     I  onnei 

tions  are  made  by  contacts  on  the  mounting  plat 

ing   with   springs   fitted   on   the   rack.     This   ai 

no)    only   great!)    facilitati 

maintenance    bul    it    introduces    simplicity    and    flexibility 

which  will  allow   the  equipmi 

exact  agreement   « ith  the  actual  1 bet   ol 

scribers'  lines. 

The  subscriber's  apparat     ,  shown  in  Fig.  t,  consists  ol 
an  ordinary  telephone  hand  d  with  an 

ator"   or   impulse   sender.      ["his    pai  tii  ill 


set    of    rela  id  I  toe    relay    connects    the 

ringing  current  to  the  subscriber's  line  and  the  remaining 

and  transmit  th< 
the  various 

semhled   I  each. 

The  selectors  shown  ive  vertical  movement 

quire  only   I  which 

are     inserted     in    the    same    sheath.      To  these 

electroi  ration 

and    release    of    tl 

Is.     The  third  electromagnet  is  operated 
iron,  a  local  circuit  through  two  contacts  of  one  of  the 
other 
out  of  the  ■ 

ibviating  uni  ar  and  insuring  secrecy.    The 

•'    ten. 
which    the 
various    lines    and    trui  panel    from 

which    a  ind   a    unit-selector   ha. 

IOW  the  contact    fields   is  illustrated  in   Fig.  4 
In  which 

1  idle  trunk 

olding  the  wiper  falls  by  gravity.     A  wheel   ; 
which    the    trunk 

n    idle   trunk   the 
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FIR, OR 

made    tor   two-digit    numh  buj    the   same   type   is 

used  F01  any  number  of  lim  a  call  the  levers 

are  pulled  ovi  the  figures  of  the  desired  number, 

and  when  the  subscriber  takes  the  receiver   from  the  hook 
the    levels    return    to    their    initial    position    and    sen.! 
cessive  impulses  to  the  exchange. 

At  the  exchange  each  subscriber's  line  is  fitted  with  a 


third  electromagt  which 

that 
the  wipers  are  press,  ,1  hard 

the   pre  --el.  .  '.    which   now 

to   tin  of   impulses   sent   out 

the  pre  selector  m  the  meantime  ha 

may 
not   bi 

which 

m  its  turn   1 
from    the   a< 
the  sell 
If  the  lim 

of  all  other 

have  • 

• 
trunks  can  he  employed.     Th 
nal  is  given   when  a  lifl 

either  of  ti  all  of 

the  sell  1 
movement. 

In    the   diagram    (Fig 
are  represented  by  nun  When  lie  .:■ 


ELECTRICAL     WORLD 


Vol.  6i,  Xo.  24 


to  call,  subscriber  645  first  sets  up  the  number  desired  on 
his  actuator  and  lifts  the  telephone  from  the  switch  hook. 
An  impulse  is  transmitted  over  the  line  A  to  the  relay  set 
B  belonging  to  the  calling  subscriber,  which  in  turn  oper- 
ates the  subscriber's  pre-selector  C.  This  pre-selector  auto- 
matically and  instantaneously  selects  the  first  idle  line  of 
the  group  of  trunk  lines  E  assigned  to  the  group  of  sub- 
scribers to  which  645  belongs.  Assuming  in  this  case  that 
the  first  free  line  is  the  second  trunk,  the  connection  is 
thereby  extended  to  the  corresponding  "hundreds"  selector 
in  the  group  F.  This  selector  receiving  the  first  group  of 
impulses  sent  out  by  the  actuator  will  be  stepped  up  to  the 
third  position,  selecting  the  "hundreds"  group  in  which  the 
called  subscriber  is  located.  The  connection  is  now  ex- 
tended to  an  auxiliary  "hundreds"  selector.  This  is  one  of 
the  group  of  ten  (shown  at  G)  to  which  all  subscribers 
between  the  numbers  of  600  and  699  have  access  when 
calling  for  any  number  between  200  and  299.  The  auxiliary 
"hundreds"  selector  immediately  operates  to  find  a  trunk 
line  connected  with  an  idle  "tens"  selector,  which  in  this 
case  is  assumed  to  be  the  fifth.  The  connection  is  now  ex- 
tended to  a  "tens"  selector,  the  fifth  in  the  group  H,  TIil' 
second  set  of  impulses  sent  out  by  the  subscriber's  actuator 
serves  to  operate  this  "tens"  selector,  stepping  it  up  to  the 


fig.  4- 


-PANEL  WITH   SELECTORS  REMOVED  TO  EXPOSE  CONTACT 
FIELDS 


fourth  position  and  thereby  selecting  the  ten  30  to  39  of 
the  hundred  200  to  299.  Corresponding  to  the  fourth  posi- 
tion of  the  "tens"  selector  are  ten  "units"  selectors  /,  all 
of  which  have  access  to  numbers  230  to  239.  As  the  fifth 
"tens"  selector  was  used,  the  connection  is  extended  to  the 
fifth  "units"  selector,  which  is  operated  by  the  last  set  of 
impulses  and  is  stepped  up  to  complete  the  connection.     In 


this  position  connection  is  completed  and  the  complete  con- 
nection is  shown  in  dotted  lines. 

In  the  diagram  are  also  shown  the  selectors  which  are 
Drought  into  operation  when  a  call  is  made  between  the 
same  two  subscribers  in  the  reverse  direction ;  that  is,  from 
subscriber  238  to  subscriber  645.  The  completed  connection 
is  shown  in  heavy  lines. 


Small  Motor-Driven  Refrigerating  Plants 

The  use  of  ice  to  produce  cold  is  for  various  reasons 
diminishing.  Under  the  best  of  circumstances,  much  ice 
goes  to  waste  because  of  the  inherent  difficulties  of  keeping 


SMALL    REFRIGERATING    PLANT 

it  properly.  Where  there  is  ice  there  must  be  dampness, 
and  damp  wood,  sawdust  and  drains  are  liable  to  be  germ- 
laden.  The  temperature  produced  by  ice  cannot  be  easily 
regulated,  and  the  maximum  degree  of  cold  that  can  possi- 
bly be  produced  is  not  sufficient  for  many  purposes. 

Mechanical  refrigeration  supplies  dry  cold  of  any  de- 
sired degree;  the  temperature  produced  can  be  readily 
varied  to  suit  different  purposes,  and  experience  goes  to 
prove  that,  under  average  conditions,  mechanical  refrig- 
eration is  cheaper  than  ice. 

The  electric  motor  permits  the  use  of  mechanical  refrig- 
eration in  very  small  units,  which  need  little  attention.  Ice- 
cream plants  find  them  far  superior  to  the  old  salt-and-ice 
mixture  for  freezing  and  hardening  the  cream.  Large 
industrial  plants  use  them  for  cooling  drinking  water, 
which  is  pumped  to  fountains  in  all  parts -of  the  works. 
The  florist  finds  for  them  a  special  application  for  pre- 
serving flowers  and  preventing  buds  from  opening  until 
wanted  for  sale.  Modern  apartment  houses  supply  each 
tenant  with  a  mechanically  cooled  refrigerator. 

The  cost  of  operation  varies,  of  course,  with  conditions, 
the  principal  items  of  the  operating  expense  being  for  elec- 
trical energy,  water,  oil  and  ammonia.  The  last  two  are 
small,  as  little  oil  is  needed  and  one  supply  of  ammonia 
should  last  a  year  or  two. 

The  cost  of  energy  depends  on  the  size  of  the  plant,  it 
being  customary  to  allow  2  hp  in  motor  rating  per  ton  of 
refrigerating  capacity.  The  illustration  shows  a  Brecht 
refrigerating  machine  driven  by  a  10-hp  Westinghouse 
motor. 
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Industrial  and  Financial  News 


Public  Utility,  Commercial,  Corporate  and  Trade  Devel- 
opments—The Electrical  Material  and  Security   Markets 


Fan  Exports. —  The  Hunter  Fan  <V  Mutur  Company,  of  Ful- 
ton, N.  Y.,  announces  thai  for  export  to  Asia 
and  South  America  have  shown  an  increase  this  year  over 
those  of  former  years  I  h  larger  Asiatic  shipments  have 
been  to  India,  and  Brazil  has  plai  ed  orders  from 
South  America. 

Train    Dispatching   by   Telephone. — Telephoni 
pati  hing  has  be<  n  found  ilroad 

on    the    lini       east   of   B  present    time    this 

iin-i hod  is  in  operation  on  thi     ectii 

and  Hornell,  N.  Y.     It  is  planned  to  extend  thi-,  service  and 

installation  work  i-  ik>u   in  pro    n 

Activity  in  Sales  of  Heating   Devices. — J.    II.    Bunnell   & 

I  pany,   ol   20   Park    Place,    New    York   City,   clain 

they  are    having    excellent      lies   of   their   line   of    Pelouzi 
electri.   heating    appliances.     Their    fan    season    is   not   yet 
well    launched.      One    of    this    concent's    specialties 
line  of  wireless  telegraph  appa  ol  this 

Inn    are  also  <    pei  iew  ed  ai  p  1 

Firm  Market  in  Mica.— Recently  interviewed  as  to  pr 
conditions  in  1  hi    mica  busim  !      Oskai    Meirov 

Meirowsk]  Brothers,  New  York,  st.ite.l  thai  the  market 
is  firm  and  that  he  dues  nol  look  foi  anj  further  rises  II' 
thinks  thai   bei  ause  of  1  he  111  tariff 

0 largei     >u   ■  large 

New  Y.,ik   dealer,  who   would   maki  ement, 

said  that  conditions  in  general 

Condenser  Orders  from  the  Far  East. — Orders   foi    con 
denser    equipment    Foi    1 

fei    Pump   8    1  Ii  nsei 

shipmi  nl      being    di    lined  !  tnd    the    Philippine 

Islands.    Rei  ordi 

have  been  well  distributed  over  the  United  States,  and  the 
salis  m  these  lines  so  far  this  year  have  9hown  a  substantial 
gain  over  those  for  tht    

Generating    Equipment    Increased.      I  being    in- 

stalled at  the  present  time,  ai  tin    Spartanburg  planl 
South    Carolina    Light,    Powei     &    Raita  1  nj     a 

! hkvi    "<  m  1  ai  eii ii  in.    -1.  .hi    in    iini   generator  unit  with 

Babcock  &  Wilcox  boilers  and  De  Laval  pumps.  A-  men 
tioned  in  our  issue  of  Maj  24,  this  station  will  supplement 
a  larger  hydroelectric  plant  .11  Gaston  Shoals,  and  the 
unit    now    being    installed    will    brin  f   the 

steam    plant    up    to    (500  lip 

Expansion  of  Electric  Service  in  Ohio  and   Pennsylvania. 

— A   new   central   station   of   22, I  hp    rating   lias    iust 

completed  and  pul  llville,   Pa  .  about 

half  way  between  Youngstown,  1  duo,  and  New  Castl 
The  plant    is   owned   bj    thi    Shenango    Valley    Raifa 
T.iglu    Company,    which    controls    twenty-six    public    utility 
properties  in  this  vicinit;  ension  transmission  line 

connects  thi    cities  ol   Youngstown  and   Ni  tnd  it 

is  stated  thai  an  addil  ion  1  00  to  the  gross 

mie  of  the  company  lias  been  made  through  the  contracts 
closed  sun,   the  completion  ol  the  I  owellville  station. 

Possibility    of    Extensive    Electrification   by    the    Pennsyl- 
vania Railroad. — It  is  reported  thai  Gallitzin,  Pa.,  has 
chosen  as  the   site  for  an   ii  rating   station   on 

which   work   will   be   started  the    Pennsylvania 

Railroad,  This  location,  .1  little  west  ol  Vltoona,  is  said  to 
be  dose   to   I  owned   by   the  railroad   com 

p.un  and  which  will  be  developed  in  connection  with  this 
project       I  nei    -      upplii  Gallitzin    station   will   be 

used  at  firsl  foi  opei  iti  itches  and  for  lighting,  but  it 

is  believed  thai   the  aompan\   plans  to  use  it  later  in 
ating    electric    trains    on    the    line    between    Altoona 

I'm  -luirgli.    Pa 


Belden  Factory  Extended. —  the  expense 

of  w(  i  g  and  the  loss  in  break- 

age aim  ntal  to  handling  empty  spools, 

there  is  a  growing   tendency  among   manufacturers  of  elec- 
trieal  |«  amount  of  wire 

in  the  Fori  1  his  demand 

has  been   mai  -,    Manufactut  ny,  of 

ly  equipped 

has   been    taken    an 

to  the  in- 
creased proi  dated  wire 
in  tin    1  11 

Big   Engineering   Work    Progressing    in    Bra/i     - 

menting   the   notes  in  the  Jan.   11   and   Ma  of  the 

ricol  World  concerning  the  recent  oui  -o.ooo 

of  6  p                         1  rtible   pr<  :/ilian 

Traction,   Lighl    &    Power  I  ompany,    Ltd  'crest 
to  oh 

at    tin  There    is 
undei                                                                ninel    lor    carrying    the 

iiy    Ki\cr   inl 

32,000-bp  generatii  This 
tiiiiiu                                                                                   I  when  the 

above  station   is  pm    into  opqratioi  have 
a  total  of  84,000  lip 

Special  Searchlamp  Order  from  California. — The  t'arlisle 

ma  in 
an  unusual  and  inti 
1  atalma    Island,    in    the 

Mr.    I 

i   will 

fly     through     the  .-lit     in     large     nil- 

vantagi  add  to  the 

at  Iran 

with  a  powerful  searchlamp  iny  will  fur- 

nish, besidi      thi    pi  -board  and 

auxiliary  electrical   equipment    mr    tl 

Maryland   Companies   Consolidate 
advii  i  5,  a  rrombei        public-utility  - 

under  the  name  of  the 
llage;  .-.  Inch   has  been  author- 

Maryland    to 
issue  common  stock  to  the  -10,000  and  5  per 

cent    bonds    to    th< 

of  outstanding   bonds  of  the   constituent   companies.  1  ■ 
sion  of  tlu-ir  service  and  rch  their  prope- 

These  i 

trie  plants    an     ill  loi  ited  dcriek  and 

Washington,  M.l      The  company  wi 

the    t'u 

Merger    of    Pennsylvania    Public    Utilities. —  \ 
lion    ol 

week,  when   the   Northumberla 

- 

•  ling 
1  lompanj    v. 

this    combii 

Bei «  ii  k 

Selins  line* 

are   being    rapidl)    extended    in  and    the    SCI 
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has   been   greatly   improved.     The   consolidated   companies 
will  be  managed  through  the  New  York  office. 

Utah  Securities  Corporation  Prospering. — The  properties 
controlled  by  the  Utah  Securities  Corporation  showed  for 
the  month  of  April  gross  earnings  of  $136,005  and  net  earn- 
ings of  $81,623. 

Germantown  Concern  Growing. — The  Wirt  Electrical 
Specialty  Company,  of  Germantown,  Pa.,  has  recently  made 
additions  to  its  plant  which  give  to  the  press  department 
an  increase  in  floor  space  of  8000  sq  ft. 

Salary  Increases  for  Toronto  Hydro-Electric  Employees. 
— Following  considerable  agitation  among  the  employees 
of  the  Toronto  Hydro-Electric  Commission  for  an  increase 
in  wages,  there  was  recently  granted  by  the  commission  a 
general  raise,  affecting  a  large  number  of  electrical  workers. 
Individual  Electric  Drive  for  Grinders. — The  Westing- 
house  Electric  &  Manufacturing  Company,  of  Pittsburgh, 
Pa.,  is  supplying  a  line  of  alternating  and  direct  current 
motors  in  sizes  of  3  hp  and  5  hp  for  use  on  an  attractive 
type  of  double-disk  grinding  machine  recently  put  on  the 
market  by  the  United  States  Electrical  Tool  Company,  of 
Cincinnati,  Ohio. 

Costly  Central  Station  Blaze. — A  recent  fire  at  the  plant 
of  the  West  Penn  Traction  Company  at  Connellsville,  Pa., 
which  supplies  electricity  for  light  and  power  to  Fayette, 
Westmoreland,  Washington  and  parts  of  Allegheny  and 
Armstrong  Counties,  crippled  the  industries  and  caused  the 
suspension  of  trolley  traffic  for  about  twelve  hours.  The 
fire  destroyed  eight  transformers  valued  at  $50,000. 

Floods  Help  Power  Companies.— Two  local  lighting  plants 
at  Lafayette,  Ind.,— namely,  the  Merchants'  Electric  Light 
Association  and  the  Indiana  Lighting  Company — have  taken 
advantage  of  the  recent  floods  to  make  a  change  from  their 
former  220-volt  direct-current  service  to  three-phase  al- 
ternating current.  This  change  affects  quite  a  large  amount 
of  motor  equipment,  but  is  reported  to  be  progressing 
rapidly. 

Street-Lighting  Plans  at  Fort  Wayne,  Ind.— The  city  of 
Fort  Wayne,  Ind.,  has  just  awarded  to  the  Hanna-Bracken7 
ridge  Company  the  contract  for  installing  five  light  orna- 
mental posts  on  three  of  the  business  streets,  similar  to 
posts  now  in  use  in  other  parts  of  the  city.  Besides  this, 
as  a  sample  installation,  a  number  of  ornamental  posts, 
each  bearing  a  single  magnetite-arc  lamp,  are  being  erected 
by  the  same  company. 

Stromberg-Carlson  Reorganization. — Since  last  July  the 
Stromberg-Carlson  Telephone  Manufacturing  Company,  of 
Rochester,  N.  Y.,  has  been  liquidating  its  preferred  stock, 
preparatory  to  the  formation  of  a  new  company  to  carry 
on  the  business.  Just  when  this  reorganization  will  be  per- 
fected is  not  known,  but  the  company's  present  condition  is 
shown  in  the  statement  issued  by  it  to  the  effect  that  its 
business  has  increased  every  month  since  last  July. 

Motor  Drive  for  a  Sawmill  and  Planing  Mill.— The  elec- 
trical department  of  the  Hanna-Brackenridge  Company  is 
now  installing  300  hp  in  motors  in  the  sawmill  and  planing 
mill  of  the  Perrine  Armstrong  Company,  at  Fort  Wayne, 
Ind.  Individual  drive  is  being  used  wherever  possible,  and 
the  installation  is  to  be  a  model  one  in  every  respect.  Fort 
Wayne  Electric  Works  motors  are  being  used,  and  energy 
will  be  obtained  from  the  Fort  Wayne  &  Northern  Indiana 
Traction  Company. 

Consolidation  of  Selling  Organizations. — The  Canadian 
General  Electric  Company,  Ltd.,  which  owns  and  controls 
as  subsidiary  companies  the  Canada  Foundry  Company  and 
the  more  recently  acquired  Canadian  Allis-Chalmers,  Ltd., 
has  decided  to  consolidate  the  selling  organizations  of  the 
two  latter  companies,  dropping  the  name  "Canada  Foundry 
Company,  Ltd.,"  and  conducting  the  selling  organizations 
of  both  companies  under  the  name  of  "Canadian  Allis- 
Chalmers,  Ltd." 

Shurlock  Sockets  Taking  Well.— It  is  stated  by  Pass  & 
Seymour,  Inc.,  of  Solvay,  N.  Y.,  that  they  are  having  a 
tremendous  sale  of  their  Shurlock  lamp  sockets  in  isolated 
plants,  hotels  and  office  buildings.  One  of  the  larger  in- 
stallations made  recently  was  that  in  the  Union  Central 
Life  Insurance  Building,  in  Cincinnati,  Ohio,  where  upward 
of  4000  of  these  protecting   sockets   were  placed.     At  the 


Central  Y.  M.  C.  A.  Building  in  Cleveland,  Ohio,  there  are 
1500  sockets  of  this  type  used. 

Western  Electric  Branch  in  New  Orleans. — In  order  to 
secure  the  advantage  afforded  by  its  proximity  to  Southern 
jobbing  centers,  particularly  those  in  the  Mississippi  Val- 
ley, the  Western  Electric  Company  has  leased  the  three- 
story  building  at  309  and  311  Magazine  Street,  which  after 
being  remodeled  will  be  occupied  as  its  New  Orleans 
branch.  It  is  claimed  that  local  jobbers  in  that  vicinity  are 
especially  pleased  with  this  arrangement,  as  it  will  facilitate 
the  handling  of  their  business  by  maintaining  within  easy 
reach  a  very  complete  stock  of  certain  classes  of  electrical 
supplies. 

Generating  Station  Projects  in  Pennsylvania. — Three  new 
generating  plants  are  soon  to  be  built  in  Pennsylvania.  The 
contract  for  a  power  station  and  pump  house  at  Yardley 
has  been  awarded  by  the  Philadelphia  &  Reading  Railway 
to  the  Fred.  A.  Havens  Company,  of  Philadelphia.  A  30,000- 
hp  hydroelectric  station  to  cost  $1,000,000  will  be  erected  at 
Williamsburg  by  the  Penn  Central  Light  &  Power  Com- 
pany. Communication  between  this  plant  and  the  com- 
pany's headquarters  at  Altoona  will  he  maintained  by  wire- 
less telegraph.  McClenethan  Brothers,  of  Readville,  broke 
ground  at  Naginey  on  May  29  for  a  1000-hp  generating  sta- 
tion which  will  be  laid  out  with  provision  for  future 
expansion. 

Stone  &  Webster  Properties  Show  Decided  Gains. — The 
summaries  from  the  annual  reports  of  twenty  properties 
controlled  by  Stone  &  Webster  and  scattered  all  over  the 
country,  from  New  England  to  Florida  and  Texas,  show 
decided  gains  in  net  earnings.  The  average  increase  in  the 
net  earnings  on  these  properties  for  the  fiscal  year  ending 
April  30  was  slightly  over  12  per  cent.  The  greatest  per 
cent  increases  were  attained  by  the  Dallas  (Tex.)  Electric 
Corporation  and  the  Galveston-Houston  (Tex.)  Electric 
Company,  each  showing  a  gain  of  44  per  cent  in  net  earn- 
ings. The  actual  combined  increase  of  net  earnings  for  the 
twenty  companies  was  about  $1,110,000.  The  largest  gain 
was  $278,255  by  the  Galveston-Houston  Electric  Company 
and  the  heaviest  loss  was  $26,969  by  the  Jacksonville  (Fla.) 
Traction  Company.  Another  feature  worth  noting  specially 
in  connection  with  these  annual  statements  was  that  mate- 
rial additions  were  made  to  their  surplus  by  fifteen  out  of 
the  twenty  properties. 

Have  Outgrown  Their  Present  Factory  Accommodations. 
— Mathias  Klein  &  Sons,  of  Chicago,  111.,  manufacturers  of 
linemen's  tools,  inform  us  that  their  business  has  increased 
to  a  point  where  it  cannot  be  adequately  handled  with  their 
present  factory  accommodations  and  that  they  are  plan- 
ning to  move  into  larger  quarters  about  Aug.  1.  The  new 
factory  at  Kedzie  and  Belmont  Avenues,  now  in  process 
of  erection,  will  consist  of  a  main  building,  52  ft.  by  140  ft., 
three  stories  in  height,  and  of  a  forge  shop  of  fireproof 
construction,  62  ft.  by  161  ft.,  with  an  addition,  40  ft.  by 
70  ft.,  for  boiler  and  engine  room  and  gas  plant,  and  an- 
other addition,  20  ft.  by  62  ft.,  for  storage  of  steel.  Power 
will  be  developed  by  a  16-in.  by  36-in.  Murray  Corliss 
engine  with  a  belt  transmission  to  the  forge  shop.  Power 
for  the  machine-shop  grinding  machinery  and  assembling 
shop  will  be  furnished  by  a  100-kw  generator  and  a  num- 
ber of  motors,  this  equipment  being  supplied  by  the  West- 
ern Electric  Company.  A  producer  gas  plant  of  ample 
capacity  will  supply  fuel  for  the  forging,  annealing  and 
tempering  furnaces.  These  changes  will  not  affect  the 
executive  offices,  which  will  remain  as  at  present  at  562 
West  Van   Buren  Street,   Chicago. 

Electric  Drive  in  India. — A  large  contract  for  motor  and 
transformer  equipment  for  use  in  the  textile  and  flour  mills 
in  the  Bombay  district,  India,  has  recently  been  secured  by 
the  British  Westinghouse  Electric  &  Manufacturing  Com- 
pany, of  Manchester,  England.  The  energy  for  these  mills 
is  to  be  supplied  from  the  mains  of  the  Tata  Hydroelectric 
Power  Supply  Company.  The  motors  ordered  are  all  of 
the  Westinghouse  "A-I-F"  slip-ring,  protected  type,  ope- 
rating on  three-phase  current  at  2000  volts  and  50  cycles. 
There  are  207  of  these  motors  on  order  at  present  in  sizes 
ranging  from  50  bhp  to  500  bhp.  The  motors  are  to  be  di- 
rectly coupled  to  the  line  shafting  in  the  majority  of  cases, 
and  will  have  speeds  of  290  and  365  r.p.m.     Motor  switch 
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pillars  of  the  Westingliousc  type  "S"  pattern  are  to  be  sup- 
plied], along  with  liquid  controllers  for  starting.  The  trans- 
formers ordered  are  three-phase,  oil-immersed,  self-cooled 
units,  arranged  to  reduce  the  voltage  from  6000  to  2000.  Of 
these  there  are  sixty-four  in  all,  twenty-two  of  500-kva 
rating,  fourteen  of  600  kva,  twenty-one  of  700  kva,  and, seven 
of  900  kva.  This  equipment  will  be  installed  in  thirty-one 
mills   in   the   Bombay   district. 

Electrical  Development  in  Japan. — The  use  of  electricity 
by  the  Japanese  for  power  purposes  and  for  street  lighting 
is  said  to  be  very  large.  A  prominent  American  railroad 
man,  on  his  return  recently  from  a  trip  through  Japan,  ex- 
pressed surprise  at  the  extent  of  this  de\.  1  id  that 
of  railway  facilities. 

The  Energy  Supply  Business  in  Michigan.— The  Common- 
wealth Power  Railway  .1  in  the 
State  of  Michigan,  controls  at  the  present  time  seventeen 
hydroelectric  generating  stations,  aggregating  70,000  hp  in- 
stalled capacity,  and  seven  st  .dants, 
with  a  total  capacity  of  99,000  hp.  Sales  of  electricity  for 
power  purposes  in  Mil  I  ioul  jo  per 
cent  a  year  for  several  years,  and  during  the  fiscal  year 
ended  Feb.  28  the  coml  hting 
and  power  purposes  amounted  to  77,128,062  kw-hr.  A 
total  of  905  miles  ol  ission  line  is  oper- 
ated  by   the   company,    and    its    net    ear year 

ended  March  31  were  $5,532,252. 

Asbestos  Consumption  Large  in  the  United  States. — The 
United  States  and  Canad  I  part  of  the 

world's  annual  output  ol  nl   and 

Wyoming    arc    the    states    which    mine    asbestos,    l>ut    the 

Canadian  production   great! :ds  that  of  this  country. 

.it.  the   United   Stati    ,  ing    ill  of  its  own 

product,  imports  the  larger  pari  1  output,  the 

manufactured    asbestos    finding    wide   application    as    an   in- 
sulator against  heat  and  electricity.     According  to  a  recent 
report  of  the  United  States  Geological  Sin 
production  of  asbestos  in   [912  was  4403  short  tons  and  the 
imports  from  Canada  wen-  ;i.i  16  tor  of  the 

total  Canadian  output  and  .si   per  cenl  ol  the  '  anadiai 
ports. 

American  Traction  Engines  in  Demand  Abroad. —  From 
Fairbanks,  Morse  &  Company,  who  manufai 

internal-combustion  engines,  steam  and  power  pumps,  rail- 
way supplies,  electrical  machinery  and  windmills,  and  who 
maintain  branch  of!  ndon  and  Buenos  Aires,  the 

following  statement  n  the  export  situation  is  ob- 

tained: "Our  export  business  this  year  has  thus  far  been 
very  satisfactory,   showing   a  over 

last  year  or  any  previou  u  t,  and  the  outloo 

the  immediate  future  is  in  every  way  promising.  This  is 
particularly    the  erence   to   our   engine   lines. 

especially  our  oil  traction  ds  mir  line 

nf  railway  supplies.    In  our  electrical  ap|  reign 

business  so  far  this  year  has  ii"t  been  relatively  as  good  as 
in    the   othei    lines,   bul    we   have   some   Fair   prospects   for 

future   business   in   t I1.1t    line." 

Extension  of  Transmission  Line  in  Ontario.      I  he  Hydro- 
Electric  Power  Commis 
work  at  once  on  the  Si     I 

The  route  ol   th<  itham   to   Windsor   has 

been  selected,  running  throu  ;h  Tilbury,  and  th<   1 
the  poles  «  ill  m  >w  gi  1  ahe  id  briskbj       ["hi    1    1  ii  in  has 

not  decided  upon  the  route  between 

ham    and    is    securing   fmtliei      '  from 

the   live   routes   under   con   ideration.     The  1:    has 

also  authorized  the  purchase  of  Wausdell  Falls,  from  which 
energy  will   be   genet  supply   the   municipalitii 

Beaverton,  Cannii  Brechin,  Sunderland  and  Woodvtlle, 

which  have  signed  contrai  I  >vering  this  supply.  The  City 
Council  of  St.  Catharim  ntly  decided  to  turn  to 

the  commission  for  its  supplj  ol  energj  For  industrial  pur- 
poses, and  there  is  a  po  treet-lighting  load 
will  be  given  to  the  1 

Tariff  Thought  to  Have  Little  Effect  on  Electrical  In- 
dustry,— Figures  were  shown  recently  supporting  the  claim 
that  the  proposed  change  in  the  tariff  would  have  small 
cilcct  on  the  electrical  industries  of  the  country.  Compar- 
ing exports  ami  imports  of  electrical  machinery,  apparatus, 

and    supplies,   it   was    stated    that    the    value    of    imports   suf- 


ficiently   important    to   be    cla  the    United     - 
Bureau    of    Foreign    an  erce    runs    about 
$500,000  per  annum,  while  the  total  production  of  electrical 
goods  in  this  country  during  1912  was  valued  at  about  | 
000,000.      It    was  'hat    repeated    at- 
tempts  of  foreign   manufacti;  branches   in 
this    country    have    met    witi  results,    but 
nothing  was  showi  imilar  attempts  aid< 
a    redtii  ed    tariff   would  Several   of 
the    leading    American    mam::  electrical    goods, 
notably  the  General  Electric  Company,  the  Western  Electric 
:  any  and  the  Wesl  r-.ufacturing 

n  enormous 

success   of   ii  lest    for  the 

sound  This 

supremacy  is  attributatl  nount  of  pioneer 

and  r<  ng  electrical 

lines,  and   >  as  to 

make  :nen    than   can   be 
expected  of  foreign  laborers. 


May  Statement  of  Copper  Producers'  Association 

Comparison  of  the  last  report  of  the  Copper  Prod 
Association,  issued  May  8,  with  figures  for  the  pre> 
month  shows  the  following  ch:  ■ 

t May,  pounds unds 

Stocks    on    hand    in    the 

United 

of  month. 
Productiiai     141,31  '3.402 

216,868.524  23'y.' 

s  .837 
Foreign     delivei  85.8    • 

149.394,299     164.0S3.564 

Stocks    on    hand    al    end 
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,  t.r..  Sthpd    119, 800.000 
nio.OOO 


,pl 


Weatingh 

Weslinghuusr,  I 


50.000.000 
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Mr.  Henry  L.  Doherty  returned  from  Europe  last  week. 
While  in  England  Mr.  Doherty  placed  $3,000,000  City  Serv- 
ice Company's  five-year  7  per  cent  bonds  with  investors. 

Mr.  B.  W.  Duncan,  formerly  with  the  St.  Joseph  (Mo.) 
Railway  Light,  Heat  &  Power  Company,  has  been  appointed 
superintendent  of  the  City  Light  &  Traction  Company  of 
Sedalia,  Mo.,  vice  Mr.  D.  F.  Webster,  resigned. 

Mr.  B.  F.  Pearson,  general  superintendent  of  the  South- 
ern California  Edison  Company,  of  Los  Angeles,  Cal.,  is 
absent  on  an  extended  trip  through  Europe.  He  will  first 
visit  his  old  home  in  England  and  then  travel  on  the  Con- 
tinent. 

Mr.  Edwin  H.  McFall,  who  was  for  seventeen  years  presi- 
dent of  the  National  Automatic  Fire  Alarm  Company  of 
Louisiana,  will  assume  his  duties  on  July  r  as  resident  man- 
ager of  the  New  Orleans  branch  of  the  Western  Electric 
Company. 

Mr.  Frank  H.  Mott,  of  Jamestown,  has  been  appointed 
secretary  of  the  Public  Service  Commission,  Second  Dis- 
trict, State  of  New  York,  as  successor  to  Mr.  John  S.  Ken- 
nedy, whose  resignation  was  announced  in  these  columns 
on   Feb.  8,  1913. 

Mr.  E.  B.  Burritt  has  been  elected  secretary-treasurer  of 
the  American  Electric  Railway  Association  as  successor  to 
Mr.  H.  C.  Donecker,  who  resigned  from  the  association  to 
become  assistant  general  manager  of  the  Public  Service 
Railway  of  Newark,  N.  J. 

Mr.  Thomas  N.  McCarter,  of  the  Public  Service  Corpo- 
ration of  New  Jersey,  of  Newark,  N.  J.,  had  a  testimonial 
dinner  tendered  to  him  at  Delmonico's,  New  York,  June  -;. 
by  the  directors  of  the  company  in  celebration  of  the  tenth 
anniversary  of  the  organization.  On  behalf  of  the  officers 
and  directors  Mr.  McCarter  was  presented  with  a  silver 
punch  bowl  which  was  concealed  during  the  dinner  under  an 
imitation  birthday  cake  in  which  ten  candles  had  been  stuck. 

Mr.  Lawford  Grant,  president  and  managing  director  of 
the  Canadian  British  Insulated  Company,  Ltd.,  Montreal, 
Que.,  representative  of  the  British  Insulated  &  Helsby 
Cables,  Ltd.,  of  Prescott,  Lancashire,  England,  and  hon- 
orary secretary  of  the  Institution  of  Electrical  Engineers, 
has  resigned  his  post  as  managing  director  to  take  up  an 
important  position  with  the  Eugene  F.  Phillips  Electrical 
Works,  Ltd.,  Montreal,  Que.  Mr.  Grant  will  in  all  proba- 
bility retain  the  presidency  of  the  Canadian  British  Insu- 
lated Company,  Ltd. 

Mr.  H.  E.  M.  Kensit,  who  for  some  time  past  has  been 
attached  to  the  water-power  branch  of  the  Canadian  De- 
partment of  the  Interior  at  Ottawa,  Ont.,  has  been  ap- 
pointed city  commissioner  at  Prince  Albert,  Saskatchewan. 
Prior  to  his  employment  by  the  Dominion  government, 
Mr.  Kensit,  who  is  a  member  of  the  Institution  of  Electrical 
Engineers  and  the*  American  Institute  of  Electrical  En- 
gineers, was  engaged  in  investigating  and  reporting  on 
various  projects  in  Canada  and  the  United  States  for  the 
firm  of  Smith.  Kerry  &  Chace  of  Toronto. 

Prof.  Arthur  J.  Rowland,  director  of  the  School  of  En- 
gineering. Drexel  Institute,  Philadelphia,  and  identified  with 
Drexel  as  professor  of  electrical  engineering  and  in  his 
present  capacity  since  the  foundation  of  the  institute  in 
1892,  is  widely  talked  of  as  the  probable  successor  to  Dr. 
Alexander  MacAlister,  who  resigned  as  president  of  Drexel 
Institute  on  June  5.  Professor  Rowland  has  the  active  sup- 
port of  the  engineering  alumni,  and  as  it  is  by  their  work 
and  standing  that  Drexel  is  best  known,  it  is  likely  that  the 
board  of  trustees  will  give  due  weight  to  their  recommen- 
dation. 

Mr.  Eugene  Holcomb,  who  resigned  from  H.  M.  Byllesby 
&  Company  on  April  1,  has  associated  himself  with  W.  T. 
McCaskey  &  Company,  of  Lansing,  Mich.,  who  control  the 
new  Continental  Utilities  Company.  Mr.  Holcomb  is  vice- 
president  and  general  manager  of  both  organizations.  The 
firm  of  W.  T.  McCaskey  &  Company  is  organized  to  do  en- 
gineering and  public-utility  management.     The  Continental 

unties   Company  at  present  owns   and   operates,   through 

W.  T.  McCaskey  &  Company,  electric-service  properties  in 

smaller  towns  in  the  States  of  Michigan.  Indiana.  Ken- 


tucky, Iowa,  Missouri  and  Minnesota.  Mr.  Holcomb,  who 
was  lately  manager  for  the  Consumers'  Power  Company  at 
St.  Paul,  is  president  of  the  Minnesota  Electrical  Associa- 
tion. 

Mr.  C.  H.  Baker  has  been  appointed  mechanical  engineer 
of  the  Public  Service  Electric  Company,  Newark,  N.  J. 
Mr.  Baker  was  graduated  from  Lawrence  Scientific  School 
in  1902  and  since  then  has  been  identified  with  Westing- 
house,  Church,  Kerr  &  Company  as  construction  engineer, 
the  Brooklyn  Rapid  Transit  Company  as  power-station 
inspecting  engineer,  the  New  York,  New  Haven  &  Hartford 
Railroad  as  assistant  chief  engineer  of  its  Cos  Cob  plant, 
and  the  Hoosac  Tunnel  power  station  of  the  Boston  & 
Maine  Railroad  and  the  Berkshire  Street  Railroad  as  chief 
engineer. 

Mr.  W.  N.  Gorenflo,  general  manager  of  the  Gulfport  & 
Mississippi  Coast  Traction  Company,  who  was  recently  elect- 
ed president  of  the  Mississippi  Electrical  Association,  was 
born  at  Biloxi,  Miss.,  in  1877.  Graduating  from  public  school 
there,  he  entered  the  Mississippi  Agricultural  and  Mechanical 
College  at  Starkville,  completing  the  mechanical  course  in 
1899.  After  entering  the  oyster-canning  business  and  later 
becoming  assistant  cashier  of  the  Bank  at  Biloxi,  he  helped 
organize,  in  1903,  the  Biloxi  Electric  Railway  &  Power  Com- 
pany, becoming  its  first  secretary  and  manager.  In  1905 
the  company  was  sold  to  the  Gulfport  &  Mississippi  Coast 
Traction  Company,  and  in  the  following  year  Mr.  Gorenflo 
was  made  general  superintendent  of  the  system. 

Mr.  Weldon  Winans  Freeman,  who  was  elected  chair- 
man of  the  Hydroelectric  and  Transmission  Section  of  the 
National  Electric  Light  Association  at  its  convention  in 
Chicago  last  week,  is  at  present  general  manager  of  the 
Alabama  Interstate  Power  Company  of  Birmingham,  Ala., 
having  resigned  as  vice-president  and  general  manager  of 
the  Edison  Electric  Illuminating  Company  of  Brooklyn  a 
year  ago.  Mr.  Freeman  was  born  in  Exeter,  Ont.,  June  8, 
1872,  and  entered  the  service  of  the  Edison  Electric  Illumi- 
nating Company  of  Brooklyn,  in  1889,  as  a  stepographer. 
He  rose  to  the  position  of  private  secretary  to  the  general 
manager,  and  then  by  steady  steps  became  assistant  secre- 
tary and  then  secretary,  treasurer  and  finally  vice-president 
and  general  manager.  His  promotion  carried  with  it  similar 
promotion  in  companies  allied  with  the  Edison  company, 
in  all  of  which  he  is  held  in  the  highest  esteem  both  by  his 
business  associates  and  by  the  employees  of  the  company. 
Mr.  Freeman  is  a  past-president  of  the  Association  of  Edi- 
son Illuminating  Companies  and  the  National  Electric  Light 
Association  and  is  a  member  of  the  following  societies: 
The  American  Institute  of  Electrical  Engineers,  the  Illumi- 
nating Engineering  Society,  the  New  York  Electrical  So- 
ciety and  the   Canadian   Society  of   New  York. 

Hon.  Adam  Beck,  chairman  of  the  Hydro-Electric  Power 
Commission  of  Ontario,  sailed  last  week  for  a  six  weeks' 
visit  to  England  in  search  of  relaxation  and  where  also 
several  electrical  matters  will  require  part  of  his  time.  As 
the  leading  exponent  of  municipal  ownership  and  operation 
of  public  utilities  in  Canada  the  career  of  the  Hon.  Adam 
Beck  has  been  watched  with  very  much  interest,  because 
he  has  aroused  enthusiasm  in  the  movement  as  much  from 
the  admiration  which  his  personality  inspires  as  from  his 
unselfish  services  to  the  cause  which  he  has  espoused.  His 
father,  a  German,  founded  the  town  of  Baden,  Waterloo 
County,  Ont.  Mr.  Beck  was  born  there  on  June  20,  1857. 
and  was  educated  at  Rockwood  Academy  and  Tassie's 
Grammar  School  at  Gait.  In  private  business  he  is  a  manu- 
facturer of  veneering,  thin  lumber  and  cigar  boxes,  with 
factories  in  London,  Toronto,  Montreal  and  Winnipeg. 
Mr.  Beck  was  Mayor  of  London  in  1902-1904  and  has  rep- 
resented that  city  in  the  Legislature  since  1902.  He  was 
appointed  commissioner  in  1903  to  develop  Niagara  energy, 
became  president  of  the  Union  of  Municipalities  in  1904, 
introduced  the  Niagara  power  bill  in  1906  and  has  been 
chairman  of  the  commission  since  his  appointment  to  that 
office  in  June,  1906.  He  is  entitled  to  the  prefix  "honor- 
aide,"  as  he  has  been  a  Minister  without  portfolio  since 
February,  1905.  Besides  his  work  in  connection  with  the 
Hydro-Electric  Power  Commission  of  Ontario,  Hon.  Adam 
Beck  is  a  leading  spirit  in  the  battle  against  tuberculosis, 
is  a  member  of  well-known  social  clubs  and  as  a  horseman 
.is  as  prominent  in   New  York  and  London  as  in  Toronto. 
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Construction 

New  England 

PORTSMOUTH,  N.  H  B 
Yards  and  Docks,  Navy  Department,  Washington,  D.  C,  until  tfune  21, 
for  furnishing  and  installing  electric  hoisting  machine  and  accessories 
for  elevator  in  naval  prison,  Navy  Yard,  Portsmouth.  Plans  and  speci- 
fications may  be  obtained  on  application  to  the  bureau.  II.  R.  Stanford 
is   chief  of  bureau. 

1  HELSEA,    MASS.— Bids    will    be    reoeived    at   the    Bureau    of    Yards 
an, I    Hocks,   Navy    Department  intil  July    12.   for  in- 

stalling an    electrical    distribution  'lighting   system   at   the   naval 

is.,   to  cost  about   $4,000.      Specification!  can  be  ob- 
tain, ■<!  thi  '  tief  of  bureau. 

IAI. I.   RIVER,   MASS. — The  contract   for  the  ornamental   lighting  sys- 
tem for  a  period  of  five  years  has  been  signed  by  the  Mayor,  under  the 
terms  of  which  the  city  is  to  pay  two-thirds  of  the  cost  and  the  remainder 
I.     paid   by   the  merchants  to  the    Fall    River   El.    Lt.   Co. 

PALL     RIVER,     MASS.— The    American    Printing    Co.,    of    Fall    River. 
will    Install  1  [c    power    plant  I    with    its    works    here. 

The  equipment   will  include  two   1500-kw  General   Klcctric  steam  tut 
two   1500-kw  General   Electric  three-phase,  60-cycle  generators  with  switch- 
board equipment  and  three  transformers.     George  P.  Gilmore  is  engineer 
in  charge  of  the  work. 

PALM     1  '  -The    Central     Massachusetts    El.    Co.,    of     I 

expects  to  make  miscellaneous  small  line  extensions  and  to  purchase  small 
quantities  of  material   for  distribution  system  tot    repair  purposes. 
Parsons  is  manager. 

SOUTHBRIDGE,    MASS.— The   V\  M, ridge  Gas  8    : 

contemplates    improvements    to  in    Southbridge,    to   cost 

$15,000,    ami    10    Brimfield,    in' ire    of    about    $10,000, 

extending    its    transmission    linei    through  ind    Fiskdale,   a 

distance  I  lharlton 

t0   I   li  11  linn    1  >, -pot. 

SPRTNGFII  1  i>.    M  -44,000 

to  build  a  new   beating  and   lighting   pi. mi    at  1  ,-  and  to  con- 

vert   the    present    boiler    room    into    .1  '  ise    will 

be  erected,  a   new  furnace  and  a  new   battery   of  boil 

KINGSTON.    U.    I  —Bids    will    b< 
and    Supply,     Room     1 
addition!  t..  -i 

ton,  plans  anil   specifications   lor   which   may    ' 
Board  of  Control  ami  Supply.     Will  am 

PROVIIH  NCE,  R     I        I  hi  nlence. 

has  decided   to   erect  a  large  addition   t.<   thi  r   house. 

bout    $40,000. 


Middle  Atlantic 

BROOKl  n,    v    \       Ki.ls   will  be   receii 

11     -icily,    Room    1903,    13   to   21 

Park    Row,    borough    ol      6  >g    and 

delivering   wet    connection    ileevei   snd    tappini  1      ■ 

plete    the    contract    abandoned    by    the    Trent' 

Blank    forms         I  contract,    including    specifications,    n 

oi, 1. lined  upon  application  to  the  office  of  the  department. 

BTUFFA1  O,  N.  Y.— Bid 

1  1,    until 

Ion.      18,    for    electric ii  ng    snd    plumbi  11    the 

erection    of    a    new    16-room    I  ol    building,    to    be    located    on 

Sc.us    sti eet,    near  Broadwa;  must 

be  submitted  for  each  of  the 

nidi   work,   tel  |  a,  lighting   fixtut  heating,   venti- 

lating,   radiatiot 

building  com- 
missi.>in  1       R  11  f     pro- 

BUFFALO,    N     V       Bids  ! 

missionei    ol    public    works,    R  until 

June    is.    fur   construction    ol  1    w 

known    as    engine     lion.      \  el     near 

\  .  .  ■.  .  proposal    must    be    made    for 

the    following    divisions    ol    I  .    iron- 

work,    plastering,    paving,  tinting,    glaring,    hard- 

ware,  etc  .   (c)   roofing,  sheet-metal  leetric 

.     lighting     fixture  I, 

Plans    .""I      1 Btions     1  '    the    deputy    building 

comini  Mui  where   blank    I 

poaala  may  be  obtained. 

si  NEC  \    i'  VI  1  S,   N    v      ' 
erect  at   once  87   ornamental   concrete   lamp  ; 
lamp.      R.    C.    Smith    is    supcrin 

SOUTH   1.1  1  \s   1  \i 
signed   a   contract    with    •  I  t     ,\    Fuel    . 


Falls,  to  furnish  elec  eet  Lamps  at  the  ;.u  per 

kw-hr.  delivered  at  the  boundary  line  Falls. 

[RSVILLE,    PA.— The  Town  cided  to  construct  an 

electric  h  electricity  for  lamps  and  motors. 

—Bids   will    be    received  at   the   office   of  the   supervising 
architect,  Department,    Washington.    D.    C.    until   July    16.    for 

constr  ,    including   mechanical   equipment,    interior   lighting 

fixtures  ami  approaches,  of  the  United  States  post  office  at  Corry,  Pa., 
plans  and  specifications  for  which  may  be  obtained  at  the  above  office 
or    from    custodian    of    site    at    Corry.      O.    Wenderotb    is    supr  j 

architect. 

NEW     BRIi  -The     Beaver     County     Lt.     Co..     of     New 

Brighton,    has    purchased    one    1875-kva    steam    turbogenerator    set    (two- 
phase,    60-cycle,    2200-volt),    one    50-kw    rootor-dnven    exciter,    one    50-kw 
steam-driven   exciter   and   necessary  switchboard  apparatus   for  ah 
500-kw,    2200  volt,    two-phase,     to     1 
two    250-kw.   220-volt.    I  .  3,200-volt,   th-. 

Griffin  is  general  manager. 

PHILADELPHIA.     PA.— Six    electric  light,    railway    and    power    com 

panics   have  been  merged   under  a  holding  company  to  be  known  as  the 

Bucks    County     Interurban     Ry.    1  o.    of    Philadelphia.      The    company    is 

capitalized  at  $1,000,000  and  proposes  to  opt  -hi  and  power 

I   railway  properties   in   Bucks   ' 

PHILADELPHIA,  PA.— Bids  will  be  received  at  the  office  of  the 
superv  ,y     Departmrr  ■  until 

June    17   for   1  senger  elevators,  etc..  in  the 

court   i  .fnce  at  Philadelphia.   I  .  ih   plans 

and     1  •  ies  of   which   may  be   obtained  at   the  above   office. 

PITTSBURGH,  PA  —Bids  will  be  received  by  Col.  Francis  R.  Shunk. 
United  States  engineer  officer,  Pittsburgh,  until  July  9  for  furnishing 
river    wall    valt  engines    and    gate-operating    . 

for  dams  Nos.  7  and  9  for  the  Ohio  River. 
R.i', 

tailing    a    sir,    I 
system.  it  of  which  art 

tungsten    lamps,      lb,-  '.500. 

BA^  0  roduced    in    t    - 

Council    requiring  the    Public  ration  >nd  the  telephone  and 

telegra  ■  ■    place    their    wires    underground. 

HAM  e    Hammonton 

stalled  a   165-hp  Bill  engine  and  a  50  k*  Westingbo  gcther 

with  Westinghouse  switchboard   panel.      II.  C.   Doughty  is  superin- 

Mill  is  been  called  by  the  Borough 

Council   to   vote   on   the   prop'  the   in- 

pal    water-works    system,    to    include    an    elr 
driven    p 

WHEELING,    W,  on    the   con" 

new  electric  power  plant  for 
Fulton. 

ROANl  -     to  be 

-    for    the   con--  --ram-power    plant,    the   equip- 

ment  to  include  three  general 

e    Klkhorn    branch    of 
the   railway.   Gibbs  •■•    i 
irge. 
\  A  — The    Tazewell     El.     Lt.     &     Pwr.     O 
inths  a   10-ton   ice  plant  in  com 

l.t..   lit.   &   P 

•iths    two    gas   engine- 
hp   to    160   hp  each),   two   gas  the  same   rating   and    I  « 

\\  ASHING    ■ 

for  tin.  . 

lilding,  until   I    - 

' 

tained   front    tl 

W  VS  at    the    office    of   the 

amp; 

W  \  s 

crurhan 
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Tenders  will  be  received  through  agents  only.  Further  information  may 
be  obtained  from  the  Bureau  of  Foreign  and  Domestic  Commerce,  De- 
partment of  Commerce,   Washington,   D.  C.    (file  No.   11,067). 

WASHINGTON,  D.  C. — Bids  will  be  received  by  the  Secretary- of 
the  Interior,  Department  of  the  Interior,  Washington,  D.  C,  until 
June  20  for  the  installation  of  two  electric  passenger  elevators  in  the 
patent  and  old  post  office  buildings,  Seventh  and  F  Streets,  Washing- 
ton; installation  of  inclosures  therefor,  suitable  penhouses  for  elevator 
machinery,  excavating,  etc.,  in  accordance  with  plans  and  specifications 
copies  of  which  may  be  obtained  on  application  to  the  chief  clerk  of 
the  department.  Award  will  be  made  subject  to  appropriation  by  Con- 
gress to  meet  the  expense  of  the  work.  Lewis  C.  Laylin  is  assistant 
secretary. 

WASHINGTON,  D.  C— Tenders  will  be  received  until  July  16  at  th« 
office  of  the  Deputy  Postmaster  General,  Adelaide,  Australia,  for  supply- 
ing telegraph  and  telephone  materials,  including  magneto  and  trembling 
bells,  galvanometers,  magneto  and  common  battery,  switchboards,  copper 
binders  and  tapes,  jointing  sleeves,  wire  insulators,  cells,  zincs,  iron  or 
steel  tubular  poles,  etc.  Bidders  not  resident  in  Australia  shall  name  an 
agent  in  that  country  to  receive  notifications  of  acceptance  and  other 
notices  under  contract.  For  further  information  address  the  Bureau  of 
Foreign  and  Domestic  Commerce,  Department  of  Commerce,  Washington, 
D.  C.   (file  No.  11,073). 

WASHINGTON,  D.  C. — Bids  will  be  received  at  the  Bureau  of  Yards 
and  Docks,  Navy  Department,  Washington,  D.  C,  until  June  24,  for  fur- 
nishing at  the  various  navy  yards  and  naval  stations  the  following  sup- 
plies: Portsmouth,  N.  H.,  Schedule  5549—3500  ft.  insulated  electric 
cable.  Annapolis,  Md.,  Schedule  5532 — one  alternating-current  generator, 
one  Diesel  oil  engine  and  one  direct-current  oil-engine-driven  exciter  unit, 
switchboard  for  lighting  and  power  plant  and  one  motor-generator  set. 
Brooklyn,  N.  Y.,  Schedule  5555 — seven  vertical  simplex-feed  pumps  and 
flushing  and  fire  pumps;  Schedule  553S — one  three-motor  electric  travel- 
ing crane;  Schedule  5540 — one  10-ton  electric  gantry  crane.  Charleston, 
S.  C,  Schedule  5539 — gate  shear,  complete  with  motor  drive.  Mare 
Island,  Cal.,  Schedule  5543 — one  searchlight.  Applications  for  proposals 
should   designate  the   proposals   desired  by   number. 


North  Central 

CARO,  MICH. — An  ornamental  street-lighting  system  will  be  installed 
in  the  business  section  of  the  city,  replacing  the  present  arc  lamps.  The 
cost  of  the  new  system  is  estimated  at  $1,600,  $1,000  of  which  will  be 
paid  by  the  city  and  the  remainder  by  the  Business  Men's  Association. 

GRAND  RAPIDS,  MICH.— The  Grand  Rapids-Muskegon  Pwr.  Co. 
contemplates  the  construction  of  a  substation  at  Wealthy  Street  and 
Indiana   Avenue,   to   cost   about   $18,000. 

IRON  RIVER,  MICH.— The  Menominee  Range  Pwr.  &  Devel.  Co. 
has  been  reorganized  under  the  name  of  the  Iron  Range  Lh.  &  Pwr.  Co. 
It  is  understood  that  the  plant  will  be  enlarged  and  the  transmission 
lines  extended  to  all  outlying  districts.  The  officers  of  the  company  are: 
Nelson  E.  Fisher,  president;  E.  A.  Van  Ornum,  vice-president;  I.  W. 
Byers,  secretary;  Ellsworth  S.  Coe,  treasurer. 

ROSCOMMON,  MICH.— The  municipal  electric-light  plant  and  pumping 
station  was  recently  destroyed  by  fire,  causing  a  loss  of  about  $5,000. 

ALLIANCE,  OHIO.— The  Alliance  Gas  &  Pwr.  Co.  expects  to  erect 
within  the  next  six  months  a  complete  new  power  house  and  to  purchase 
from  15,000  ft.  to  20,000  ft.  of  No.  6  and  8  wire  and  from  one  to  three 
carloads  of  poles  for  distribution  system,  also  transformers,  lamps,  etc., 
and   electrical   appliances  and   supplies. 

ANNA,  OHIO.— The  board  of  managers  of  the  municipal  electric- 
light  plant  expects  to  purchase  some  additional  transformers  within  the 
next   few  months.     T.    S.   Price   is  clerk  of  board. 

CANTON,  OHIO.— The  City  Council  is  considering  reorganizing  the 
street-lighting  system  and  will  submit  the  following  proposition  to  the 
Canton  Gas  &  El.  Co.,  which  furnishes  the  lighting  service:  To  abolish 
all  the  275  arc  lamps  on  the  moonlight  schedule  and  put  75  of  them  on 
an  all-night  schedule  at  $60  per  lamp  per  year;  to  substitute  100-watt 
tungsten  lamps  for  the  other  200.  The  street-lighting  service  now  costs 
the  city  over  $41,000  per  year  and  provides  for  501  arc  lamps  on  an  all- 
night  schedule,  275  arc  lamps  on  a  moonlight  schedule  and  about  50  100- 
watt  tungsten  lamps. 

CLEVELAND,  OHIO.— Bids  will  be  received  at  the  office  of  W.  H. 
Kirby,  secretary  to  the  director  of  public  service,  104  City  Hall,  Cleve- 
land, Ohio,  until  June  19,  for  steam-driven  and  motor-driven  electric 
generators  and  rotary  converters  for  the  municipal  electric-light  plant, 
plans  and  specifications  for  which  may  be  obtained  at  the  office  of  the 
engineer  of  construction,  Room  319,  City  Hall.  W.  J.  Springborn  is 
director  of  public  service. 

LANCASTER,  OHIO. — The  City  Council  has  decided  to  call  a  special 
election  to  submit  to  the  voters  the  proposition  to  issue  $125,000  in 
bonds  for  the  installation  of  a  municipal  electric-light  plant. 

MONTPELIER,  OHIO. — The  city  of  Montpelier  expects  to  purchase 
within  the  next  three  months  one  110-kva,  two-phase,  60-cycle,  2200-volt 
engine-type  generator,  one  horizontal  compound  air  compressor  (about 
1000-ft.  capacity)  and  to  drill  four  8-in.  wells  and  erect  a  15,000-gal. 
Water  storage  cistern  and  also  an  addition  to  building.  A.  E.  Waymire 
is    superintendent    and  chief   engineer. 


MOUNT  STERLING,  OHIO.— The  installation  of  gas  engines  to  re- 
place the  steam  engines  in  the  municipal  electric-light  plant  is  under 
consideration  by  the  Board  of  Public  Affairs.  J.  S.  Core  is  secretary  of 
board. 

NORWALK,  OHIO. — If  granted  a  new  franchise  for  lighting,  the 
Cleveland  Southwestern  &  Columbus  Ry.  Co.  will  make  improvements 
to  power  plant  equipment  and  distributing  system,  involving  an  ex- 
penditure of  about  $20,000.     C.   G.  Taylor  is  superintendent. 

PLYMOUTH,  OHIO.— The  Board  of  Public  Affairs  expects  to  purchase 
within  the  next  30  days  one  100-hp  gas  engine,  two  75-kw,  60-cycle, 
three-phase  generators,  one  three-panel  switchboard  with  necessary  instru- 
ments for  power  circuits  for  above  generators;  transformers,  lightning  ar- 
resters, etc.,  for  3  miles  of  transmission  line.  F.  W.  Kirtland  is  vice- 
president  of  board. 

PLYMOUTH,  OHIO.— Bids  will  be  received  by  the  Board  of  Trustees 
of  Public  Affairs  of  the  village  of  Plymouth  until  June  26  for  furnishing 
and  installing  two  alternating-current  generators  and  one  three-panel 
switchboard,  specifications  for  which  are  on  file  at  the  office  of  J.  S. 
Smith,  clerk  of  board,  and  designated  as  Bid  No.  1.  Bids  will  also  be 
received  on  the  same  date  for  furnishing  one  two-panel  switchboard  and 
one  75-kw  alternating-current  generator,  designated  as  Bid  No.  2.  The 
board  will  also  receive  bids  for  one  100-hp  vertical  gas  engine. 

PADUCAH,  KY.— The  Boosters'  Club  has  accepted  the  proposition  of 
the  Paducah  Lt.  &  Pwr.  Co.  to  erect  and  maintain  80  25-watt  tungsten 
lamps  on  Broadway  from  First  Street  to  Ninth  Street  at  an  annual  cost 
of  $1,650. 

ROCKPORT,  KY.— We  are  informed  that  the  Rockport  Coal  Co.  has 
decided  not  to  install  an  electric-light  plant  at  present. 

TELL  CITY,  IND. — The  City  Council  has  awarded  the  contract  for 
the  installation  of  an  ornamental  street-lighting  system  to  cost  about 
$4,000. 

BLOOMINGTON,  ILL.— The  Union  Gas  &  El.  Co.,  of  Bloomington. 
has  increased  its  capital  stock  from  $900,000  to  $1,000,000. 

CHICAGO,  ILL. — The  investigating  committee  of  the  County  Board 
has  recommended  that  a  power  plant  be  constructed  at  once  on  South 
Lincoln  Street  in  connection  with  the  new  hospital,  to  cost  about  $246,000. 
CHICAGO,  ILL.— Bids  will  be  received  by  Ray  Palmer,  city  elec- 
trician, 614  City  Hall,  Chicago,  111.,  until  June  19  for  furnishing  the 
Department  of  Electricity  with  No.  19  B.  &  S.  gage  paper-insulated  and 
No.  16  B.  &  S.  gage  rubber-covered,  lead-covered  fire-alarm  cable,  in 
accordance  with  specifications  on  file  in  the  office  of  the  city  electrician, 
in  approximately  the  following  amounts:  6000  ft.  of  5-pair  cable;  9220  ft. 
of  15-pair  cable,  12,500  ft.  of  30-pair  cable,  and  1200  ft.  of  50-pair  cable. 
Proposals  must  be  made  out  on  blanks  furnished  by  the  city  electrician. 
CORTLAND,  ILL. — The  Village  Board  has  awarded  a  contract  to  the 
Chicago,  Aurora  &  DeKalb  R.  R.  Co.,  of  Aurora,  to  light  the  streets  of 
the  village  for  a  period  of  ten  years.     The  contract  calls  for  36  lamps. 

ELGIN,  ILL. — The  Council  is  considering  the  question  of  issuing 
bonds  for  the  installation  of  a  municipal  electric-light  plant.  Chapman 
Inc.,   of   Chicago,   is  consulting  engineer. 

HOMER,  ILL.— Work  will  begin  in  the  near  future  by  V.  S.  Thomp- 
son, owner  of  the  local  electric-light  plant,  on  the  construction  of  a  new 
plant  in  the  western  part  of  the  town.  The  equipment  will  include  a 
250-hp  boiler,  already  purchased.  The  present  plant  is  located  in  the 
eastern  part  of  the  town. 

JACKSONVILLE,  ILL. — Commissioner  Brennan  of  the  Department  of 
Public  Property  has  asked  the  City  Council  for  an  appropriation  of 
$10,000  for  (he  purchase,  of  an  engine  and  generator  to  be  installed  at  the 
Widen-Daub  Wells  and  for  a  new  pump  at  the  Morgan  Lake  pumping 
station.  Following  the  declaration  by  Commissioner  Newman  that  a  stock 
company  could  be  formed  to  take  over,  rehabilitate,  maintain  and  operate 
the  municipal  electric  plant  until  the  city  can  get  a  bond  issue  for  that 
purpose,  Commissioner  Brennan  was  instructed  to  receive  bids  for  the 
proposed  improvements  and  report  same  to  the  City  Council.  At  a 
special  election  held  in  April  the  proposition  to  issue  $50,000  in  bonds 
for  improvements  to  the  municipal  electric  plant  was  defeated. 

MACOMB.  ILL.— The  City  Council  has  awarded  the  Central  Illinois 
Pub.  Ser.  Co.,  of  Mattoon,  111.,  a  ten-year  contract  for  lighting  the 
streets  of  the  city.  The  contract  provides  for  the  installation  and  main- 
tenance of  90  magnetite  arc  lamps  in  the  residence  district  and  main- 
taining 30  ornamental  lamp  standards  carrying  five-lamp  clusters  (one 
60-watt  lamp  and  four  40-watt  lamps)   in  the  business  section. 

MANITO,  ILL. — The  Village  Board  is  contemplating  the  installation 
of  a  municipal  electric-light  plant  in  Manito. 

MASON  CITY,  ILL.— The  Commercial  Club  has  decided  to  install 
ornamental  lamps  in  the  business  section  of  the  city. 

PEORIA,  ILL. — The  contract  for  the  electrical  work  in  the  nine-story 
annex  to  the  Shipper  &  Block  department  store  in  Peoria  has  been 
awarded  to  the  D.  F.  Lackey  Electrical  Co.,  of  Peoria,  at  about  $10,000. 
JANESVILLE,  WIS. — Plans  are  being  prepared  for  the  construction 
of  an  exchange  building,  to  cost  $40,000,  for  the  Rock  County  Tel.  Co. 
LAKE  MILLS,  WIS. — The  City  Council  has  entered  into  a  contract 
with  The  Milwaukee  El.  Ry.  &  Lt.  Co.  (represented  by  Philip  Grossman) 
to  furnish  electricity  to  operate  the  municipal  electric-light  plant  and 
water-works  system  for  a  period  of  three  years.  The  company,  it  is 
.understood,    will    extend    its    transmission    line    from    Watertown    ta    the 
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fort,  crossing  the  Aralan  Road  between  the  Crawfish  and  the  Rock 
Rivers,  with  branches  running  to  Lake  Mills  and  Johnson  Creek.  The 
contract  calls  for  completion  of  the  line  by  Sept.  15.  A  24-hour  service 
will  be  furnished. 

NEW    RICHMO       1  —The    Council    has    instructed    the    electric 

light  comi to    maki  to  co-operate   with   the   Com- 

mercial Club  relative  to  the  installation  of  an  ornamental  street-lighting 
system   on   Main    Street. 

CIIOKIO,  MINN. — The  Village  Council  is  considering  a  proposition 
submitted  by  the  Otter  Tail  Pwr.  Co.,  of  Fergus  Falls,  to  furnish  elec- 
trical service  in  Chokio.  The  company  asks  for  a  franchise  to  furnish 
electricity  for  lamps  and  motors  and  a  contract  for  street-lighting,  and 
offers  to  furnish  15  lamps,  live  250-watt  lamps  and  10  100 
at  $600  per  year  with  an  all-night  service. 

DULUTH,  MINN.— The  Great  Northern  Pwr.  Co.  has  decided  to  pur 
chase  a  20.000 -lip  hydraulic  turbine  to  be  installed  at  its  plant.  Orders 
will  be  placed  for  the  new  turbine  at  once,  but  the  installation  will  not 
be    completed    until    next   summer. 

MINNEAPOLIS,  MINN.— The  Twin  City  Rapid  Transit  Co.,  of  Minne- 
apolis, is  contemplating  the  installation  of  a  15,000  kw  generator  at  the 
Twin   City   line   station. 

RENVILLE;   MINN.— 11,.     t  I,   Lt.  &  Pwr.  Co.,  of  Monte- 

video, has  applied   to  the  City  Council   for  a  franchise  in   Renville. 

ROCHESTER,    MINN.— Plans  have  been  prepaid   f„r  the  installation 

of   an    <i in.  1  ,1      1 ...  ,  ,1,    and 

Zumbro    Streets. 

ROSEAU,   MINN.— Bids  will  be  receive, I  in,  clerk,  until 

June  20  for  the  construe  lion  of  a  power  bouse,  electric-light  plane  and 
waterworks  system  in  accordance  with  plans  and  specifications  prepared 
by  Leonard  Petei  on,  of  Thief  River  Falls,  which  may  be  seen  at  his 
office  and  at  the  office  of  P.   II 

1,1  RLINGTON,  I  A.— The  City  Council  has  ordered  all  telephone,  tele- 
graph and  electric-light  wires  placed  underground   in  the  business  district. 

11  NISON,   IA.— The  City  Council  is  considering  the  terms  of  a  new 
franchise    for    the    lighting    company.    If    granted    a    new    franchise,    the 
Denison    El.    I.t.   &    Pwr,    '  <».    agrees   to  make  extensive   improve- 
ments to  its  planl  and 

tiNSI.W.     [A.      Application    has    been    made    to    the    Town    Council    by 
Harry     Milliard     fur    a    franchisi 
plant    in   '  1 

PRESTON,  IA.— The  (  ity  Council  lias  granted  a  franchise  for  in- 
'ill 'I  oi  11  electric-light  planl  and  has  approved  contract  i'.r  street- 
lighting.  The  contracl  provides  fur  ornami  >n  three 
blot  I.-       1  in     f.  J,  Maher  Elect 

SHELLSBURG,    IA.— The    installation    of    an    el.    I  lent    in 

Shellsburg    is   under   consideration. 

vw  LEY  JUNCTION,   1  \       1 

Ity     to     operate     the     1  ipal     electric-light     and 

water  plant,  but  will  insts  i    which 

are  now  being   |  n  pared 

PARMINGTON,    MO.— The  erecting  a   concrete    chimney 

(4     ft.     by     SO     ft.)      for     III.-     mum.  '|    il     I  1.  Ctl 

has  been  awarded   to  'in    Webei    I      mney  Co.,  of  Chicago,   111.      The  city 

ts  sinkiiiK  anothei    well    (al with  the  city 

C.  M.  Th<  ..-I, -lit. 

OREGON,    Mi'        HI  the  city  of  Oregon   for   equip- 

ment    tut     tin  engine    has    recently 

been   purcl  ton    R,    Martin   is   lupcrintendenl  and 

chief   engint  et 

POPLAR     in  ii  .11    be    received    at    the    office    of    the 

sup,  i  vising    architt  D.    I '  .    until 

July  15,  fur  construction,  including  inccbanic.il  equipment,  interior 
lighting    ii.  .i      i  itu-c    at 

Poplai     Bluff,    M<>.    drawings    and    specificationi    for    which    may   be   ob- 
tained at   the  above  office  or   from   custodian   of  site  at    Poplar    Bit 
Wendt  '  litect. 

COGSWEL1  .N.n      i  !,.    •        vi  i   El,  I  t    .1   Pv 

(base    within    the    tnxt    -i\    montl        i    I  t-hp    to    '.  t,    con- 

iml  gent  rator,       i    its  plant. 

FIN  I  EV,   V    I'.       Hi.     I  .'!■       i  within 

tin-   ii,  si    i. .in    .   onth 
voll    generator    and    om 
Prank   I 

GR  \NI>  FORKS,   N.  D      I 

plant    exped  II    within    the    nest    six    months  nating- 

current  generating  unit  aii.1   to  150  hp 

each). 

equipment     (t    il     decided 

sir. .  i  lighting  system,     i '  -  unm, 

LAKOTA,   N     I'      r 
wnhin    the   next   three 
40-kw,    on  ,  ycle,    1 100  volt, 
swit.  hboard  with  Instromi  its  P.  1  n  ion  is  i 

ST,  THOMAS.  X.  D.— Hi, Is  will  be  re, .  tl,  city 
auditor,  until  June  31  foi  furnishing  and  installing  material  and  equip- 
ment for  tiHinicip.il  r!.  ■■■  one  50-fcp  t.. 
5S  I't'    e-.l    engine    install..'    complete,    with 


one  35-kw,  125-volt  direct-current  generator  and  switchboard;  (3)  one 
15-amp  storage  battery,  with  charging  rheostat,  switchboard:  (4)  wires, 
insulators,  cross-arms;  (5)  power  station  building;  (6)  poles.  Copies  of 
plans  and  specifications  may  be  seen  at  the  office  of  the  city  auditor  and 
at  the  office  oi  II.  G.  Lykken,  Grand  Forks,  N.  D.,  engineer  in  charge. 

BIG  ng  considered  for  the  installation  of 

an  electric-light  system  in  Big  Stone.  It  is  proposed  to  secure  elec- 
tricity  for   operating    I  •■.   the  municip 

the  current  to  be  delivered  to  the  state  line.  The  city  is  to  own  and 
operate  the  local  distributing  system.     William   Lauster  is  city  auditor. 

I  — The   town   of   Montrose   has  awarded   a  contract 
to  the  Schulet    i  e  installation  of  a  35-hp  storage-battery  elec- 

tric lighting  plant. 

DAW  Arrangements  are  being  made  for  the  installation  of 

an  electric-lighting  system.  Electricity  for  operating  the  system  will  be 
transmitted  from  the  Nemaha  plant.  A  temporary  plant  will  be  installed 
to   furnish   the   service   until  the  transmission  line  is  completed. 

HAI-'i  chased 

.1  electric-light  plant  and  will  operate  it  under  the  name  of  the 
Hartington  II.  Co.  The  plant,  which  has  been  closed  down  for  two 
months,  will  be  rcop.  i  -    repairs  are  completed.     It  is  under- 

stood that  later   the   plant   will   be  enlarged  and   a  -   estab- 

lish..!. 

•  of  Lincoln  is  contemplating  extending  the 
street  lighting   system.     Tungsten   lamps   may   replace   the  arc  lamps   now 

-  n    of    the    municipal 
electric-light  plant  has  I  &  Son,  of  Wichita. 

for    engines   at.:  .s    not   been   awarded. 

RTLAND,    KAI  I     ncordia.   has 

been    granted    a    25-year    frani  electricity    here    and    a    ten- 

year  contract    for   street-lighting.      I  I  •  vides   for  20  lamp*. 

EMPORIA,     KAN— Plans    are    being    considered    by    the    College    of 
i    fur    the   construction   of  a   new   heating   plant   and   power   bouse 
on  the  college  rampus  this  summer.     The  cost  of  the  proposed  building  is 
estimated   at    $10,000. 

VYIi  1IITA,  KAN. — Arrangements  have  been  made  whereby  an  orna- 
mental street-lighting  system  will  be  install.  iglas  Avenue 
from  the  bridge  to  Seneca  Street,  a  distance  of  six  blocks.  The  cost  of 
installing  the  .ted  at  about  $20,000,  two-thirds  of  the  cost 
to  he  paid  by  the  property  owners  and  one  third  by  the  Wichita  R.  R. 
The  cost  of  maintaining  the  lamps,  which  will  amount  to  about 
$3,000  per  year,  will  be  paid  by  the  city. 


Southern  States 

HIGH    POINT,   N     C— The  city  of  IliK'>    I  to  erect  about 

1    mile  n    line   within    the   next    few   months   and   to    : 

the  next  JO  da)  els  lightning  a; 

based   from   t'  - 
lina    Public    Set  is   manager. 

rpects  to  install 
within    the    next    few    weeks    another  'eel. 

RAL1 

Agri 
'^s   been   awat 

10  the  amount  of  $135,000  have   re- 

centlv    I 

expects   to   erect   within   the   l 

switchboard,     instnimei 

W,    W.    Fuller    is    general    superintendent    snd 

1x1  H'K      Hll 

n    line  to  power 

stall,  itu 

. 

HI  ! 

■ 

.1000   hp  to   I 
other  •  —  ,-hise 

to  supply   elex-tn 

i    dam 
The 

company     are 
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BASTROP,  LA. — Plans  are  being  considered  to  enlarge  the  municipal 
electric-light   plant   and   water-works   system.      J.    K.    Skipworth   is   Mayor. 

VIVIAN,  LA. — The  Vivian  Oil  Co.  is  contemplating  the  construction 
of   a  power   house  to   cost  about   $50,000. 

CLEVELAND,  OKLA.— The  city  of  Cleveland  is  contemplating  the 
installation    of   a    new   electric-light   plant. 

HENNESSEY,  OKLA.— The  Hennessey  El.  Lt.,  Pwr.  &  Ice  Co.  has 
installed  a  55-kw,  2300-volt,  three-phase  generator  directly  connected 
to  an  80-hp  Fairbanks-Morse  solar-oil  engine  and  switchboard  for  same. 
The  company  also  expects  to  purchase  within  the  next  six  months  equip- 
ment for  a  series  street-lighting  system,  consisting  of  30  250-watt  tungsten 
lamps.  The  property  is  leased  to  and  operated  by  the  Tathwell  Co.  T. 
H.  Tathwell  is  general  manager. 

OKEMAH,  OKLA.— The  city  of  Okemah  expects  to  purchase  within 
«he  next  three  months  one  150-hp  engine  directly  connected  to  a  120-kw, 
three-phase,  60-cycle,  2300-volt  generator,  with  a  15-kw  exciter,  and 
switchboard  fur  above  generator,  to  panel  with  60-kw  generator,  voltage 
egulator   and    recording  wattmeter.      F.    M.    Peyton   is  superintendent. 

DALLAS,  TEX.— The  Northern  Texas  Trac.  Co.  contemplates  the 
erection  of  a  terminal  building  in  Dallas,  the  basement  to  be  used  as  a 
substation  (equipped  with  motor-generators)  to  distribute  electricity  to 
operate  street  cars  and  for  lamps  and  motors  in  the  business  district  in 
connection  with  the  underground  system  now  being  installed.  The 
Stone .  &  Webster  Management  Assoc,  of  Boston,  Mass.,  has  charge  of 
the   company. 

DALLAS,  TEX. — The  Board  of  Municipal  Commissioners  is  consider- 
ing the  question  of  establishing  a  municipal  electric-light  and  power 
plant  in  connection  with  the  Turtle  Creek  pumping  station  for  the  pur- 
pose of  furnishing  electricity  to  the  pumping  station  (probably  other  sta- 
tions) and  the  new  City  Hospital  establishment  system,  including  the 
Union  and  Tubercular  Hospitals.  It  is  proposed  to  install  a  generator 
at  the  pumping  station,  to  cost  from  $500  to  $1,000.  Leon  M.  Taylor  is 
city  electrician. 

FORT  WORTH,  TEX.— Arrangements  are  being  made  to  double  the 
output  of  the  Fort  Worth  Pwr.  &  Lt.  Co.  on  the  Trinity  River  at  Main 
Street.  A  new  smokestack  (duplicating  the  present  265-ft.  stack)  will 
be  erected  and  eight  new  boilers  with  a  total  rating  of  4000  hp  will  be 
installed.  Additions  to  the  building  will  be  necessary  for  the  installa- 
tion of  the  boilers.  Beginning  Sept.  1,  electric  light  and  power  service 
will  be   furnished   to   the  residents   of   Diamond   Hill   and   Riverside. 

SANDERSON,  TEX.— E.  McGinley  is  contemplating  the  installation 
of  an  electric-light  plant  here,  to  cost  about  $10,000. 

WHITESBORO,  TEX.— At  an  election  held  recently  the  proposition 
to  install  a  municipal  electric-light  plant  was  carried. 


Pacific  States 

ABERDEEN,  WASH.— The  City  Council  is  considering  the  propo- 
sition of  establishing  a  municipal  electric-light  plant  at  the  headwaters  of 
the  Wynoochie  River,  25  miles  distant,  to  cost  approximately  $2,000,000. 
A  new  and  large  water  system  is  included  in  the  project.  Nearby  cities, 
including  Hoquiam,  Cosmopolis  and  Montesano,  will  be  asked  to  join 
in  the  project. 

SPOKANE,  WASH. — Several  important  power  sites  have  been  secured 
recently  by  A.  D.  Perrine,  of  Salt  Lake  City,  Utah.  Mr.  Perrine,  it  is 
said,  represents  Eastern  capitalists  who  propose  to  build  an  electric 
railway  between  Spokane  and  Wenatchee. 

PORTLAND,  ORE.— The  City  Council  has  granted  the  Northwestern 
El.  Co.  a  25-year  franchise  to  install  and  operate  a  central  steam-heating 
plant  in  Portland.  The  plant  will  be  located  in  the  basement  of  the  new 
Pittock  Block  and   will  cost  about  $300,000. 

ALHAMBRA,  CAL. — Bids  are  being  received  by  the  city  trustees  for 
furnishing  and  installing  a  complete  fire-alarm  system  according  to  plans 
and  specifications  now  on  file  in  the  office  of  O.   M.  Caulk,  city  clerk. 

ANTIOCH,  CAL.— The  contract  for  the  erection  of  a  reinforced  sub- 
station and  power  house  on  the  transmission  line  of  the  Great  Western 
Pwr.  Co.,  of  San  Francisco,  near  Antioch,  where  the  line  spans  the 
San  Joaquin  River,  has  been  awarded  to  the  Reardon-Crist  Construction 
Co.,  for  $8,000.  This  is  one  of  the  five  substations  planned  in  this 
county. 

GRASS  VALLEY,  CAL.— Bids  will  be  received  at  the  office  of  the 
supervising  architect.  Treasury  Department,  Washington,  D.  C,  until 
June  30  for  construction,  including  plumbing,  gas  piping,  heating  appa- 
ratus, electric  conduits  and  wiring,  interior  lighting  fixtures  and  ap- 
proaches of  the  United  States  post  office  at  Grass  Valley,  according  to 
plans  and  specifications  copies  of  which  may  be  obtained  at  the  above- 
office  or  from  the  custodian  of  site  at  Grass  Valley.  O.  Wenderoth  is 
supervising  architect. 

HOLTVILLE,  CAL.— The  Holton  Pwr.  Co.  is  planning  to  extend  its 
system  into  the  Coachella  Valley  and  is  erecting  a  transmission  line  to 
Banning  to  connect  with  the  high-tension  transmission  line  which  the 
Edison  company  is  building  to  that  city.  The  head  office  of  the  company 
is  in  Redlands. 

LOS  ANGELES,  CAL.— The  Board  of  Supervisors  has  awarded  the 
Pacific  Lt.    &   Power   Corpn.   a  contract  for  the  installation  of  ornamental 


street  lamps  in  Laurel  Canyon  from  Sunset  Boulevard  to  Lookout  Moun- 
tain  Park. 

OROVILLE,  CAL.— The  Oro  El.  Corpn.,  of  Oroville,  which  is  planning 
to  resume  work  at  the  Belden  power-house  site  and  on  the  reservoir  in 
Humbug  Valley,  is  also  planning  to  erect  a  high-tension  transmission 
line  from  Colusa  to  a  point  on  the  Northern  California  Pwr.  Co.'s  line. 

PASADENA,  CAL.— The  contract  for  installing  the  ornamental  street- 
lighting  system  on  Los  Robles  Avenue  is  reported  to  have  been  awarded 
by  the  city  commissioners  to  B.  F.  KierulfF,  Jr.,  of  Los  Angeles,  at 
$22,130. 

SAN  FRANCISCO,  CAL.— Bids  will  be  received  until  June  18  by  the 
Board  of  Public  Works  for  furnishing  and  installing  a  motor-generator 
set  in  the  carhouse  of  the  Geary   Street  municipal  railway. 

SAX  FRANCISCO,  CAL.— The  Board  of  Supervisors  has  adopted  a 
resolution  instructing  City  Engineer  O'Shaughnessy  to  submit  plans  and 
estimates  for  a  partial  development  of  the  city's  Tuolumne  County  re- 
sources at  Lake  Eleanor.  It  is  proposed  to  utilize  the  power  for  street 
lighting   and    operating    the    Geary    Street    Railroad. 

SAN  FRANCISCO,  CAL.— The  Pacific  Gas  &  El.  Co.,  of  San  Fran- 
cisco, expects  to  erect  within  the  next  12  months  three  power  houses- 
having  an  aggregate  output  of  40,000  kw  and  one  substation  of  same 
capacity.  The  company  will  also  erect  110  miles  of  double-circuit 
tower  transmission  line;  35  miles  of  single-circuit  tower  line;  25  miles  of 
single-circuit  pole  line,  all  having  a  potential  of  110,000  volts.  Con- 
tracts for  equipment  have  been  placed.     P.   M'.   Downing  is  manager. 

BONNERS  FERRY,  IDAHO.— The  City  Council  has  instructed  the 
Bonners  Ferry  Wtr.  &  Lt.  Co.  to  replace  all  incandescent  lamps  on  Main- 
Street   with   arc  lamps. 

CASA  GRANDE,  ARIZ.— The  construction  of  a  central  power  plant  ira 
Casa  Grande  is  under  consideration  by  the  Casa  Grande  Valley  Water 
Users'  Association  for  the  purpose  of  furnishing  electricity  to  the 
farmers  of  the  irrigation  district  for  pumping  purposes.  It  is  proposed 
to  install  a  500-hp  unit  with  provision  for  installing  additional  units  as- 
required. 

BOULDER,  COL.— The  Highland  Pwr.  Co.,  recently  organized,  ex- 
pects to  erect  a  hydroelectric  power  plant  in  Lakewood.  The  proposed 
plant  will  be  equipped  with  three  waterwheels,  Repogle  waterwheel 
governors  and  three  alternating-current  generators.  From  28  to  30  miles 
of  transmission  lines  will  be  erected;  35-ft.  cedar  poles  will  be  used. 
I.  N.  Bair,  of  Boulder,  is  secretary  and  treasurer. 


Canada 

VANCOUVER,  B.  C— The  Campbell  River  Pwr.  Co.  will  soon  begin 
work  on  the  construction  of  the  first  unit  of  its  large  power  plant  on 
Vancouver  Island.  The  plant  when  completed  will  have  an  output  of 
300,000   hp  and  will  cost  about  $15,000,000. 

THE  PAS,  MAN.— Tenders  will  be  received  by  H.  H.  Elliott,  M.D.,. 
secretary  and  treasurer  of  the  town  of  The  Pas,  until  July  1  as  follows: 
(A)  Furnishing,  laying,  etc.,  18,400  ft.  of  vitrified  sewer  pipe  (24-in.  to 
6-in.);  (B)  trenching  and  laying  approximately  14,300  ft.  steel  pipe 
(12-in.  to  6-in.),  setting  valves,  hydrants,  etc.;  (C)  erection  of  power 
house;  (D)  erection  of  pole  line;  (E)  furnishing  and  erecting  motors, 
pumps,  piping  and  air  compressor;  (F)  furnishing  poles,  wires,  line  ma- 
terial, etc.  Plans  and  specifications  may  be  seen  at  the  office  of  Murphy 
&  Underwood,  consulting  engineers,  Ross  Block,  Saskatoon,  Sask.,  and 
at  the  office  of  the  resident  engineer,  The  Pas.  A  complete  set  of  plans 
and  specifications  for  any  contract  will  be  forwarded  on  deposit  of  $25, 
and  a  set  covering  all  contracts  on  a  deposit  of  $100,  which  will  be  re- 
funded upon  return  of  the  plans. 

AMHERST,  N.  S.— The  power  plant  of  the  Maritime  Coal  Ry.  &  Pwr. 
Co.  was  completely  destroyed  by  fire  on  June  1,  causing  a  loss  of  about 
$25,000. 

BROCKVILLE,  ONT.— Tenders  are  being  asked  by  the  Light  and 
Power  Department  for  the  installation  of  cluster  lamps  on  Main  Street 
for  a  distance  of  about  1  mile. 

ST.  CATHARINES,  ONT.— Owing  to  the  Cataract  Pwr.  Co.,  of 
Hamilton,  being  unable  to  supply  the  city  with  electrical  power  for 
power  purposes  the  City  Council  has  decided  to  secure  the  electricity 
from  the  Hydro-Electric  Power  Commission  of  Toronto.  The  Council 
also  rescinded  the  first  two  readings  of  a  by-law  to  renew  the  street- 
lighting  contract  with  the  Cataract  Pwr.  Co.,  which  was  to  have  been 
voted   upon    May   31. 

TORONTO,  ONT.— Tenders  will  be  received  by  Burke,  Horwood  & 
White,  architects,  28  Toronto  Street,  Toronto,  until  June  20,  in  bulk  or 
separately,  for  the  following  work  in  connection  with  the  Hudson's  Bay 
Company's  department  store,  Vancouver,  B.  C. :  Steam  fitting,  electric 
wiring,  plumbing,  refrigerating,  vacuum  cleaning,  sprinklers,  steam- 
driven  generating  units,  turbine  generating  units,  steel  smokestack,  suc- 
tion  ash   conveyor  and   pneumatic  cash   tubes. 

MURRAY  BAY,  QUE.— The  Labrador  El.  &  Pulp  Co.  expects  to  put 
in  service  within  the  next  two  months  a  140-hp  generating  unit,  con- 
sisting of  a  140-hp  Wheelock  engine  connected  to  generator.  J.  O. 
Duguay    is    manager. 

YORKTOWN,  SASK. — The  contract  for  the  construction  of  the  power 
house  for  the  municipal  electric-light  plant  has  been  awarded  to  Ritchie  & 
Waters. 
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Miscellaneous 

PANAMA. — Bids  will  be  received  at  the  office  of  the  general  pur- 
chasing officer,  Isthmian  Canal  Commission,  Washington,  D.  C,  until 
July  7,  for  furnishing  steel  doors,  gratings  for  batteries,  etc.  Blanks 
and  general  information  relating  to  this  circular  (No.  780)  may  be 
obtained  at  the  above  office  or  the  offices  of  the  assistant  purchasing 
agents,  24  State  Street,  New  York,  N.  Y. ;  61  •)  Whitney-Centra1!  Build- 
ing, New  Orleans,  La.,  and  1086  North  Point  Street,  San  Francisco, 
Cal.     Major  F.   C.   Boggs  is  general  purchasing  officer. 

BOGOTA,    COLOMBIA,    S.    A.— We    an  i    Vanegas    & 

Rueda,  of  Bogota,  would  like  to  receive  estimates  and  information  for 
electrical  equipment  for  a  500-hp  plant  and  also  for  general  electrical  and 
mechanical  equipment    for   sev<  ral   pi 


New  Industrial  Companies 

THE  ACOUSTIC  &  DICTOGRAPH  I  OMPANY,  of  New  York,  N.  Y.. 

has   been    incorporated    with    a    capital    stock    of    $3,000,000    to    take    over 

the    General    Acoustic    Co.,    of    New    York,    and    to    deal    in    electric    and 

other  appliances.      The   incorporators   are:     John    F.    Jacobs,    Franklin    H. 

d  Edgar  M.  Souza,  all  of  111   Broadway,  New  York,  N.  Y. 

THE  CARROLL  ENGINE  COMPANY,  of  Etalra,  N.  Y.,  has  been 
incorporated  with  a  capital  stock  of  $250,000  by  John  D.  Carroll,  Ed 
war. I  M.  Lowman  and  Joseph  Beach,  1003  Walnut  Street,  El  mi  r  a,  N.  Y 
The  company  proposes  to  manufacture  engines  and  mechanical  devices. 

THE  COLLINS  SWITCH  &  SIGNAL  COMPANY,  of  New  York, 
N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $15,000  to  manu- 
facture and  install  electric  signal  systems.  The  incorporators  are:  James 
Laing,   of   New   York;   Oscar    \.   h  id    Philip    Huet- 

wohl,  of   Brooklyn. 

THE  LASZIO  ELECTRIC  SIGN  COMPANY,  of  New  York,  N.  Y.. 
has  been  incorporated  with  a  capital  stock  of  $10,000  by  Isaac  Hart, 
Harry  Allen  Mendclson  and  Guadolfo  Angclo  Sellaro,  227  East  Eighteenth 
Street,  New  York.  N.  Y. 

THE  UNITED  ELECTRIC  FIXT1  R]  8  -SUPPLY  CO.,  of  Cleveland, 
has  been  incorporated  by  Fred  Desbcrg,  M.  J.  Roan,  I.  G'rohs  F,  C. 
Murman  and  John  VV.  Willdis.  The  company  is  capitalized  at  ?  10,000 
and   proposes  to  manufacture  and  deal  in  electric  and  gas  fixtures. 


New  Incorporations 

ATKINS,   ARK      H  i  Pwr.  Co.   has  been   granted   a 

franchise  with  n  capital  stock  of  $15,000.  The  incorporators  arc:  W.  H. 
Jones,  L.   L.   Evans,   William  Jones,  Jr.,  and  others. 

WOODLAND,  CAL.— The  Pwr,  &  1  of  Clear  Lakr. 

si.li.iry    of    the    Yolo    Wtr.    &    Pwr,    I  I    incorporated    with    .1 

capital  stock  of  $1,000,000  by   F.   H.   Larsen  and  W.  A.  Rabbin. 

ASHTON,  [DAHO.— The  Asbton  &  St.  Anthony  Pwr.  Co.,  Ltd.,  has 
been  incorporated  with  a  1  ipil  1  tock  of  $250,000  by  A.  Wbitten,  I-  M. 
Cap]       N    N\   Holm  and   E    M     Harrii       Che  com  pa  erect  a 

pi   1 ,  ■    planl    ■    ntti      ■  ■■    I   ol    \ 

BURT.   IA.— The   Burt    I.t.   \    Pwr.    Co  with   a 

1    stock   of   $15,000.     The   officers   arc:      i        '     Owens,    president; 
M.  J.  Mann,  vice-president,  and   C.    B,    Chipn 

"    PORTLAND.   MAINE.— Tl.  R     & 

l.t.   Co,   has  been  organi  le   laws  ,,f  the   State   ol    Maine   with 

.t  capital  stock  of  $3,700,000  fur  the  purpose  of  constructing,  leasing  and 
operating  electric  railways  and  furnishing  electricity  foi  lamps.  Philip 
I.  Jones  is  president  and    Fames  urer,  both  of  1' 

NEW   YORK,   N.    Y       '  1     Mining  &   Pwr.   Co.    has  been   chai 

ed    with   a  capital   stocl    oi      100,000   to  deal   in   gold,   silver,   tin,   lead 
and   iron    mines.     The   incorporators 
M.   Martin  and  Louis  A.  Servatius, 


Trade  Publications 

STREET    RAILWAY    I   VMPS 
National  Electric  Lamp  istributcd  Bul- 
letin   18A,  devoted  to   street-railway    tamps,    which  al   data 
compiled  especially   for   street    railway   engine 

SWITCHES.— In  a  twel  Delta- 

Star  Electric  Company,  617   West  Jackson   Boulevard,  Chicago,   ill  ,  high 

tension     pole-top     switches     1  ictlils     are     illustrated 

and  described  and  the  details  1  are  shown. 

GR  VTE  B  VRS  \  folder  has  beed  issued  by  Gallagher  &  Company.  501 
West  145th  Street,  New  York,  wind',  illustrates  ami  briefly  describes  their 
dumping,   shaking   and   stationary  dead-plates   and   other   castings. 

Tlu-  Acme  oxygen  arch  plat*  iambs  are  also  referred  to. 

WIRING    DEVICES.— "1*.  -    has    been    published    by    the 


II.     I      !  ,,    Philadelphia,    Pa.      It   contains   an   annoy 

of    the    1913    catalog  soon    to   be    issued,    with    an    illustrated    reference   to 

the  new  pony  "P-K"  rosettes  and  also  to  a  new  weatherproof  receptacle. 

GAS  ENGINES— The  Producers'  Supply  Company,  Franklin.  Pa.,  has 
issued  a  folder  which  illustrates  and  describes  the  constructive  features 
of  the  Producers'  gas  engine.  In  this  apparatus  the  company  has  aimed 
to    build    a    strong,    .\ -  .  engine,   all    bearings   adjustable   and 

readily  got  at.  with  th.  •  rated. 

FLAT  SWITCHES.— The  Metallic  Seamless  Tube  Company.  Ltd.. 
Meta  House,  Corporation  Street,  Birmingham,  England,  is  sending  to 
prospective  purchasers  a  large  mailing  card  referring  to  its  "Meta"  flat 
switches.  A  few  brief  sentences,  accompanied  by  seven  illustrations, 
tell  about  these  devices,  which  are  made  in  5-amp  and   10-anij 

\SU  STEEL— The  "Protection  of  Iron  and 
Steel  Against  Corrosion"  is  the  title  of  a  twenty-four-page  pamphlet  re- 
cently issued  by  the  Metal  Treating  St  Equipment  Company,  Inc.,  1 784 
Broadway,  New  York.  The  contents  include  a  dissertation  on  the  pro- 
tecting galvanizing,  shcrardizing  and 
galvam.  inj  ■  h  is  a 
cold  or  elcctr-  and  a  section  containing  information 
on  how  to  figure   gal'.                               rot. 

Ml 'LI  II  «>M     VTA1 
Muhiport    Valve/'    thi  ty    Boiler   Works,    Philadelphia,   have 

published    a    fifl  iStrated    booklet    dey:nbing   a   logical 

of  invention  by  selection  and  elimination,  as  applied  in  the  df 
this    improved    back-pressure    and    relief    valve.      This   device    differs    from 
other   appliances    used    for    the   same    purpose    in    that   a    number    ol 
disks  are  employed   instead  of  a  single  large  disk  to  secure  greater  safety 
and    lighter    moving    parts.      The    booklet    contains 

ibles,  also  a  chart  showing  the  steam  consumption  of  engines 
different   back  pn 

US.— Bulletin     106    A,    distributed    by    the     Wheeler 
denser  &   Engineering  Company,  Carteret,   N  subject  high- 

vacuum    surface   condensers.      The    publication    contains    some    gou ■: 
{rations    of    this    class    of    apparatus    installed    in    some    of    the    prominent 
central   stations  of  the  country,   with  a   brief   refer-' 

each  condenser,  and   contains   in   addition  to  various  diagrams   the  details 
of    the    construction    of    the    Wheeler    surface    condenser    and    aus 
Two   pages   are   devoted   to   brief    illustrated    references    to   other    U 

is,    including    jet    condensers,    cooling    towers,    turbo  air 
vacuum   pumps  and  others. 

LIGHTING    DATA.— In   a   thirty-two-page    pamphlet,   bearing    - 
"Industrial    Lighting,"    the    <  Electric    Com; 

N.    J.,    has    assembled    valuable   and    interesting    data    with 
theory   and    practice   of   the   artificial    illumination   of    factories,   sh ■  ■; 
works.     The  information   has  been  taken   from  the  highest  authorities  and 
is  presented  in  a  clear,  -bended  manner.     The  effect  of  glare 

and  how  it  can  be  reduced,  some  lighting  faults,  and  the  effect  of  color  on 
vision,   on  dials  re  some 

to    talk   on    the   Cooper 
Hewitt    lamp.      Worthy  1    the   chapter   contains 

formation,  which  includes  an  explanation  of  terms  used  in  illuminating  en- 
gineering.    Some  typical  Cooper  Hewitt  installations  in  industrial  plants  il- 
the   pami  hlet. 


Business  Notes 


W  I'M  O  SUPPLY    I  OMP  \\N 
inagcr  of  the   W 

■ 
Tlir     BARBER  DWINNEL1      I  OMPANY,    manufacture 
cently  Fifteenth    Strr,  ■ 

where  bi  of  manulacn: 

tried  igh 
pany.  -    mpany.    the    Kimble    Electric    • 

ind    the    Independent    Electric    Manu' 
Company.      Mr.    R     H     Barber,    the   president    of   the   new   firm,    wai 
merly   sales  engineer  with  the  Century  Electric  Cor- 
Albert    I  th   the   Central    : 

■  Mrv  treasurer,  was  formerly   with  the 

THI 

has  }u*-'  !l    t(lc    Laclede   Gas   Light    Company. 

vumulator    in 
G-13    "I  I  lined   tanks.      This  battery   will   be   located 

at  the  m 

it    all   times   on    the   e\  mmring 

that  tin  -   battery  being  capable 

of    furni 

con  tin  u  -he  past 

to    have    both    steam    and    eh  sting   at    all    times    to 

above 
batterv 

-   in  case  any 
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UNITED  STATES  PATENTS  ISSUED  JUNE  3,   1913. 
[Prepared    by    Robert    Starr    Allyn,    16    Exchange    Place,    New    York] 

1,063,179.  PROTECTING  ELECTRIC  MOTORS;  G.  A.  Burnham,  Chf- 
tondale,  Mass.  App.  filed  March  30,  1911.  Tripping  means  operated 
on  overload  and  underload,  with  means  preventing  operation  of  over- 
load operating  means  by  starting  current. 

1,063,182.  TROLLEY  WIRE  HANGER;  J.  Christensen,  Evans  City, 
Pa.  App.  filed  Dec.  26,  1911.  Arch  construction  with  a  trolley  wire 
support  which  clamps  the  hanger  wire  up  against  the  underside  of 
the  arch   construction. 

1.063.193.  COMBINED  TELEGRAPH  AND  SIGNALING  SYSTEM; 
E.  R.  Gill,  Yonkers,  N.  Y.  App.  filed  Oct.  21,  1910.  Selective  tele- 
phonic signaling  system  combined  with  a  system  of  multiplex  teleg- 
raphy. 

1,063,206.  THIRD-RAIL  ELECTRIC-RAILWAY  SYSTEM;  M.  M. 
Marx,  New  York,  N.  Y.  App.  filed  June  ^2,  1912.  Sectionalized 
third-rail    which    is    in    circuit    only   when    train   is   passing. 

1,063,237.  WELDED  RECEIVER;  V.  Anderson,  New  York,  N.  Y. 
App.  filed  April  3,  1912.  Pole  pieces  are  electrically  welded  to  the 
ends  of  the  bi-polar  magnet  and  a  cup  is  clamped  between  the  pole 
pieces   and    the    magnet. 

1,063,249.  PROTECTOR;  P.  E.  Erikson,  New  York,  N.  Y.  App.  filed 
March  16,  1909.  To  provide  ground  connection  upon  abnormal  po- 
tential in  live  circuit;  two  discharge  plates,  one  of  copper  and  the 
other  an  alloy  of  copper,  with  an  intermediate  thin  sheet  of  insulat- 
ing  material    having   an   opening   therethrough. 

1.063,259.  MAGNETIC  WHEEL;  J.  O.  Heinze,  Jr.,  Detroit,  Mich.  App. 
filed  June  19,  1912.  Non-magnetic  ring  in  the  wheel  tread  to  cause 
the  rail  to  form  a  part  of  the  magnetic  circuit  and  a  magnetizing 
element   sleeved   on   the   hub   of   the   wheel. 

1,063,265.  ELECTRIC  SERVICE  BOARD;  P.  N.  Joleen,  Chicago,  111. 
App.  filed  Aug.  25,  1911.  Individually  removable  apertured  rectangu- 
lar plates  forming  a  portion  of  the  side  walls  of  the  cabinet  behind 
the    panelboard. 

1,063,270.  WELDED  RECEIVER;  T.  J.  Lyng,  Yonkers,  N.  Y.  App. 
filed  April  3,  1912.  Pole  pieces  with  forked  ends  which  are  elec- 
trically welded  to  the  bar  magnets  and  clamp  the  cups  between  the 
pole   pieces   and   the   bar   magnets. 

1,063,280.  PROCESS  OF  PRODUCING  LOW-CARBON  FERRO-AL- 
LOYS; J.  M.  Morehead,  Chicago,  111.  App.  filed  Sept.  24,  1907. 
First  produces  ferrochromium  high  in  carbon  and  then  subjects 
the  product  electrically  heated  above  1600°  C.  to  the  action  of 
oxygen. 

1,063,303.  ELECTRICAL  RESISTANCE;  E.  Thompson,  Swampscott, 
Mass.  App.  filed,  July  13,  1909.  Disk  of  boron  and  a  metallic  disk 
of  good   heat   conductivity   in   contact  therewith. 


-Q..JL  o 
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1,063,303.— Electrical    Resistance 

1,063  325.  RAILROAD  SIGNAL;  A.  W.  Bower,  Derby,  Col.  App.  filed 
Dec.   2,    1910.      Magnets   operate  a  "caution"   semaphore  arm. 

1,063,341.  PROCESS  OF  PRODUCING  LOW-CARBON  FERRO-AL- 
LOYS; I.  R.  Edmands,  Niagara  Falls.  N.  Y.  App.  filed  Sept.  24, 
1907.  Produces  ferro-alloy  high  in  carbon  and  then  subjects  product 
electrically  heated  above   1600   deg.    C  to  action  of  oxidizing  gas. 

1.063,357.  PROCESS  OF  ELECTRIC  WELDING;  M.  Lachman,  New 
York,  N.  Y.  App.  filed  Oct.  17,  1906.  Makes  a  T-weld  by  insert- 
ing a  tongue  on  one  part  into  groove  in  other  part,  passing  current 
through    the    parts   and    forcing   them   together. 

1,063,361.  TELEPHONE  SYSTEM;  O.  M.  Leich,  Genoa,  111.  App. 
filed  March  27,  1911.  Subscriber's  instrument  responsive  to  cur- 
rents of  one  polarity  only  and  means  associated  with  the  trunk  cir- 
cuit to  impress  current  from  the  branch  exchange  on  the  subscriber's 
signal-receiving  device  of  a  reverse  polarity  to  that  impressed  by  the 
central  exchange. 

1,063.369.  CIRCUIT-CONTROLLING  THERMOSTAT;  J.  F.  McElroy, 
Albany,  N.  Y.  App.  filed  June  1,  1911.  Thermostat  with  movable 
contact  tongue  and  retaining  magnets  for  said  tongue  in  shunt  cir- 
cuits. 

1,063,377.  SYSTEM  OF  ELECTRIC-MOTOR  CONTROL;  C.  H.  Nor- 
wood, Chicago,  111.  App.  filed  Jan.  4,  1913.  Electromagnetic  mechan- 
ism for  locking  the  circuit  controller  of  the  motor  whose  operation 
is  to  be  delayed  until  another  motor  has  worked  through  a  definite 
cycle. 

1,063,392.  GAS  LIGHTER;  J.  K.  Rush,  Syracuse,  N.  Y.  App  .filed 
Dec.  29,  1911.  Gas  valve  is  rotated  step  by  step  successively  to 
open  and  close  off  the  gas  and  the  movable  igniting  terminal  re- 
uirns   to    its   starting   position   independently   of   the  valve. 

1  ,063, 396.     MEANS  FOR  INCREASING  THE  SPEED  OF  TRANSMIS- 


SION OF  SIGNALS  OVER  TELEGRAPH  AND  CABLE  LINES; 
G.  Seibt,  New  York,  N.  Y.  App.  filed  Oct.  12,  1909.  A  portion  of 
the  core  of  the  conductor  is  reduced  in  diameter  and  a  resistance 
coil  is  connected  to  this   reduced  portion  and  to  g,ound  or  return. 

1,063,400.  SYSTEM  OF  ELECTRIC-MOTOR  CONTkOL;  T.  Varney, 
Pittsburgh,  Pa.  App.  filed  Sept.  18,  1911.  Two-moto/  system  for 
hoists  and  ore  bridges;  motors  are  connected  in  independent  circuits 
for  operation  in  one  direction,  in  a  single  circuit  for  operation  in 
the   opposite  direction   and   in   independent   local   circuits   for   braking. 

1,063,417.  PROCESS  OF  MAKING  COMPOUND  HOLLOW-METAL 
BODIES;  E.  G.  Cook,  Brooklyn,  N.  Y.  App.  filed  Feb.  14,  1912. 
Electrodeposits  a  metal  coating  upon  a  plastic  core  form,  applies  a 
plastic  form  on  this  metal  coating  and  then  electrodeposits  an  out- 
side coating  on  the  second  plastic  form. 

1,063,483.  REFRACTORY  CONTAINER;  E.  Weinstraub,  Lynn,  Mass. 
App.  filed  April  11,  1912.  A  molded  envelope  for  a  furnace  operat- 
ing above  1700  deg.  C,  consisting  of  compressed,  self-bonded  boron 
nitride,  which  is  inert,  infusible  and  substantially  a  non-conductor  of 
electricity    at    the   highest   obtainable   temperatures. 

1,063,496.  ELECTRIC  INCANDESCENT  LAMP:  E.  G.  Rover,  Paris, 
France.  App.  filed  Feb.  4,  1911.  Filaments  arranged  in  superposed 
horizontal  planes  with  filaments  in  the  upper  planes  located  between 
every   two   filaments  in   the  lower   plane.    , 

1,063,501.  SLEET  SCRAPER  FOR  TROLLEYS;  M.  T.  Brennan.  lomp- 
kinsville,  N.  Y.  App.  filed  July  27,  1911.  Two  members  reversibly 
clamped  upon  the  trolley  wheel  and  having  a  limited  swinging  move- 
ment with  the  trolley  wheel,  one  member  having  a  scraper  and  the 
other  being  grooved   to   slide  along  the  wire. 

1,063,535.  ELECTRIC  HEATING  DEVICE;  W.  S.  lladaway,  Jr.,  New 
York,  N.  Y.  App.  filed  Sept.  11,  1911.  Electrically  heated  roll; 
heating  units  positioned  within  a  chamber  in  the  roll  by  a  shaft 
which  extends  into  the  chamber  and  a  cap  which  closes  the  end  of 
the    chamber. 

1,063,557.  SHUNT-CIRCUIT  TILTING  DEVICE  FOR  MERCURY- 
VAPOR  LAMPS;  R.  Kuch,  Hanau,  Germany.  App.  filed  May  22, 
1910.  Device  effects  an  automatic  repetition  of  the  tilting  motion 
until   the  lamp  becomes  lighted. 

1,063,591.  BLOCK-SIGNAL  SYSTEM;  W.  B.  Potter,  Schenectady,  N. 
Y.  App.  filed  Jan.  22,  1910.  Polarized  track  relays  connected 
across  the  insulated  rail  joints  and  the  track  circuits  are  closed  by 
resistances  cross-connecting  diagonally  opposite  rails  of  adjacent 
blocks. 

1,063,599.  TELEPHONE  REGISTER  AND  LOCK-OUT  DEVICE';  C. 
V.  Richey,  Washington,  D.  C.  App.  filed  Sept.  19,  1912.  When 
called  subscriber  answers,  the  operator  sends  ringing  current  o\cr 
the  line  to  calling  subscriber,  which  actuates  register  to  register  the 
connection. 

1,063,601.  ANTISEPTIC  MOUTHPIECE  FOR  TELEPHONES  AND 
SIMILAR  INSTRUMENTS;  M.  Rosenwald  and  J.  C.  Doran.  New 
York,  N.  Y.,  and  Danbury,  Conn.  App.  filed  Oct.  21,  1911.  Mouth- 
piece, held  by  spring  fingers,  stretches  a  gage  over  the  diaphragm. 

1,063,608.  SYSTEM  OF  REGULATION;  E.  T.  Shaw  and  J.  M.  Naul. 
Pittsfield,  Mass.  App.  filed  Oct.  11,  1912.  An  automatic  device 
shunts  one  of  the  parts  of  the  field  winding  of  the  motor  by  a  re- 
sistance when  supply  voltage  is  low  and  opens  the  shunt  when  the 
supply  voltage  is  high. 

1,063,614.  ELECTRIC  HEATER;  W.  Stanley  and  H.  M.  Smith,  Pitts- 
field,  Mass.  App.  filed  Jan.  6,  1909.  A  base  secured  to  the  bottom 
of  the  receptacle  carries  an  annular  heating  unit  which  fits  up  into 
an  annular  bent-up   portion  of  the  bottom  of  the  receptacle. 

1,063,623.  ELECTROPNEUMATIC  BRAKE;  W.  V.  Turner,  Edgewood, 
Pa.  App.  filed  Aug.  23,  1911.  Valve  mechanism  for  effecting 
application  of  the  brakes,  electric  and  pneumatic  means  for  effecting 
operation  of  the  valve  mechanism  and  a  handle  by  which  the  brakes 
may   be  controlled  by  either  the   electric  or  the  pneumatic   means. 

1,063,651.  ATTACHMENT  FOR  MAGNETOS;  W.  S.  Burnett,  Milwau- 
kee, Wis.  App.  filed  April  12,  1909.  Electrical  selective  instruments 
at  different  substations  are  operated  to  secure  results  at  one  station 
to   the  exclusion  of  others. 

1,063,691.  ELECTRIC  SIGNAL  FOR  RAILWAYS;  H.  J.  and  F.  T. 
Jones,  Baltimore,  Md.  App.  filed  June  17,  1909.  Train  traveling 
below  a  predetermined  speed  is  permitted  to  enter  a  block  already 
occupied    without   operating   the    brakes. 

1,063,711.  ELECTRIC  SAFETY  SIGNAL  DEVICE;  J.  A.  Schellenger, 
llarrisburg.  111.  App.  filed  May  26,  1911.  For  mine  shafts;  circuit 
closer  on  the  car  may  be  operated  to  bridge  a  pair  of  conductors  on 
one   wall   of  the   shaft  and   thereby   give  a  signal   to   the   engineer. 

1,063,749.  MOLD  FOR  ELECTROTYPING  PROCESSES;  A.  J.  Tizley, 
New  York,  N.  Y.  App.  filed  March,  1912.  Series  of  superposed 
celluloid  foils  and  a  metallic  fabric  embedded  between  the  foils  near 
the  impression  face  and  following  the  sinuous  shape  of  the  impres- 
sion. 

1,063.760.  PRODUCTION  OF  LONG  STABLE  ELECTRIC  ARCS;  J. 
Zenneck  and  K.  Vollmer,  Jena,  Germany.  App.  filed  May  13,  1912. 
Maintains  a  current  of  gas  possessing  a  whirling  motion  around  an 
electric  arc  which  is  subjected  to  the  action  of  a  magnetic  field. 

1,063,827.  FEEDER  SUPPORT;  C.  J.  Mullin,  New  York,  N.  Y.  App. 
filed  March  31,  1906.  Conductor  grips  supported  by  the  side  walls 
of  the  conduit  frictionally  engage  the  conductor  so  that  slipping 
of  the  conductor  is  prevented  and  the  weight  of  the  conductor  is 
imposed    upon    the    side    walls    of    the    conduit. 

1,063,854.  PUSH-BUTTON  SWITCH;  C.  A.  Clark,  Hartford,  Conn. 
App.   filed   Nov.   21,    1911.     Rack  and   pinion  switch-actuating  device. 

1,063,893.  PROCESS  FOR  MAGNETIC  SEPARATION  OF  ORES  OUT 
OF  SLIMES;  B.  Schwerin,  Frankfort-on-the-Main,  Germany.  App. 
filed  March  12,  1913.  Adds  to  the  slimes  an  electrolyte  of  an  elec- 
trical character  the  opposite  of  the  character  of  the  ore  to  be  sep- 
arated and  subjects  the  slimes  to  magnetic  separation. 
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Retiring-president      By    Eai    tl 

Charles  A.   Coffin       the    week    in   electrical   cirri 

announcement  oi  a  changi   in  mar 
iiiciit  of  the  country's  largi   I  and  Eul  electrical 

manufacturing  company,  which  chai  idowed 

in  our  columns  on  Man  h  15, 

ing    position    of   the   General    Electric   Company    must    be 
attributed  to  thi    leadership  of   Retiring-president   l  harles 

A.  <  loffin,  of  w  horn  il ■  .  irical 

industry  has  in  every  waj  be<  of  ln-<  mar- 

vriun     con  tructivi    abilil  y,  hi      kill  as  an  0  r,  his 

economic  efficiency  as  a  manufacturer,  his  diplomacy  as  an 
administrator,   his    judgment    of   men,   hi  on   of 

genius,  his  innate  courtesj   and  adr  in  manipu- 

lating delicate  situations,   in      intirin     capacity   for  work, 
and  above  all  his  adamant   resi  ich  anj   goal  that 

led  worth  while.     Wiih  a  keen  divination  of  possibili- 
ties that  has  never  left  him    during  those  piom 
the  earl}  eighties  when  nervi  required  to 

make  such  a  decision,  Mr.  I  offin,  then  a  young  New  Eng- 
land shoe  manufacturer,   del   1  ni   ed   to  throw    in   his   lot 
with  electrical  development,     He  can  ha 
E01   1  egretting  his  decision      Ul hough  r< 
of  the   General    I 
tain   his   interest    in    its  ad   as   chairman   of   the 

board  of  directors   will   1 inui  give    his    colleagues 

the  benefit  of  his  unequaled  advice  and  experieno 

shall  mil  attempt   here  1  1     irn  up  the  notable  lifework  of 

Mr.  Coffin;  its  significance  cannot  be  disposed  of  in  a  few 

lines.     Struggling  despera  upremacy  in  a  fie! 

unparalleled  invention  and  expansion,  enlisting 

ing  wealth  that  runs  into  the  billions  "I  dollars,  Mi    ' 

has  been  a   brilliant   and   successful  exemplai 

te,  one  of   its  leading  exponents,     I  hat  which  n 
long  ago  we  all  applaui  clever  in  a  man 

fighting  for  his  own  hand  the  law  and  public  opinion  now 
regard  a:  ol  qui  tionable  propriety  or  worthy  of  harsh 
condemnation  No  empit  1  buildet  of  1  ur  da)  h 
this  searching  fire  of  new  criticism,  so  often  unfair  and 
unreasoning;  but  it  is  pari  of  the  .-spirit  of  the  times,  car- 
rying with  it   ih.    . 

id  the  consideratio 
elements  in  any  review  of  Ins  extraordinary  career,  and  as 
in  the  case  ol  his  pei  tonal  friend  Mr    Morgan,  it  would  be 
vitally  intere  ting  to  co  to  know   just  how  he 

feels  aboul   it  himself      Meantime,  let   11  be  acknowli 
as  one  more  tribute  to  aional  man  that   from  ., 

period  ol  terrific  conflict  and  upbuilding  he  emerges  well 
nigh  scatheless  as  to  any  personal  animosity  against  him 
and  with  the  loyal  affection  .^^\  esteem  of  thousand 
whom  his  energy  and  gen        have  given  opportunity  and 
prosperity. 


•  anadian  l.leetn 

eal  Association  hical 

d  Electric  Light 

stricted  to  pi 

rapid  spread  throughout   the 

•  ircrs 

I   apparatus   and   appliam  !   the 

opinion    that    provincial!)    owned    and    municipally    owned 

mem- 
1    par 
with  pi  ned  plants.      1  iu.  principal  point  to  be  con- 

sidered  an  I 

is  whi 

the  membership  of  which  shall  cons  owned 

and  publicly  owned  Stati  r   whether  it   shal. 

tinue  al   Electric 

Light    Association  with  all  the  benefits  and  privileges  apper- 
taining there!., .     Since  the  Nat 
Hon   now    returns  to   the   1  lanadian 

'If   of    the    -  .  lian    mem- 

bers, the  formation  of  a  pur.  i 

financially  to  the 

latter   would  still  n  its 

connections   with  the  n 

hy    municip  and 

privately  ow 

■us  in  common,  but  from  a  pui  there 


\   Sensible 
Sales  Policj 


The  1 
puttii 

on  a  profit  ;  outlined 

before  th< 
mute, 

in  the  dilemma  which    ■ 
involvi 
bitterness.      If  t|„ 

nus'  ''' "'  ould 

relinquish  a  functi  \jr 

T.  1.  Jones  and  hi  incri 

iuld  be  put  upon  a  pun 

read- 

should  the  narrow 

I   the  three 
altera  I — central-sl  Ion- 
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ment  of  the  appliance-sales  field  altogether,  and  sales  at  a 
profit — certainly  the  committee  has  selected  the  sane  and 
just  course.  In  protecting  its  own  interests  the  central  sta- 
tion of  to-day  could  never  afford  to  call  off  its  highly 
specialized  commercial  staff  and  to  leave  solely  to  the 
dealer  and  wireman  the  important  development  work  of 
adding  energy-consuming  devices  to  its  system.  The  public 
has  long  come  to  look  upon  the  central  station  as  a  depend- 
able adviser  in  its  electrical  problems.  The  customer,  too, 
places  additional  confidence  in  the  usefulness  and  durabil- 
ity of  a  device  behind  which  the  utility  company  stands. 
But  the  sale  of  an  appliance  at  a  fictitiously  low  price  in 
order  to  benefit  elsewhere  from  the  sale  of  energy  it  con- 
sumes is  hardly  in  accord  with  the  modern  spirit  of  equity 
which  has  its  most  literal  expression  in  rate-making.  To 
handle  the  average  electrical  stock  involves  an  overhead 
charge  of  22  per  cent,  and  the  committee  wisely  recom- 
mends that  sale  prices  be  set  at  an  advance  of  33  per  cent 
over  cost.  The  merchandising  experience  of  years  has 
shown  that  not  price  but  selling  effort  controls  volume  of 
sales — an  experience  which  is  repeating  itself  in  new- 
business  departments  every  day.  With  maintained  prices 
the  interests  of  the  outside  dealer  are  protected,  unhappy 
friction  is  eliminated,  and  valuable  co-operation  is  secured 
in  quarters  where  it  is  important.  At  a  single  stroke,  there- 
fore, adoption  of  this  policy  can  transfer  the  appliance- 
sales  department  from  the  debit  to  the  credit  side  of  the 
ledger  and,  putting  all  hands  at  work  in  friendly  rivalry, 
accomplish   the   widest   possible   distribution   of   appliances. 


Electrically  Operated  Locks 

The  electrical  installation  at  the  locks  and  dams  of  the 
Charles  River  Basin  at  Boston,  described  elsewhere  in  this 
issue,  illustrates  in  the  fullest  degree  the  convenience  and 
reliability  of  motor  service  in  the  important  work  of  pass- 
ing vessels  rapidly  between  large  bodies  of  water  at  differ- 
ent levels,  and  indicates  the  possibilities  of  electric  energy 
distribution  on  waterfronts  crowded  with  shipping  and  tra- 
versed by  heavy  street  railway  and  highway  traffic.  The 
improvements  effected  within  the  last  few  years  at  the 
basin  are  familiar  to  all  visitors  to  Boston  who  have  had 
time  to  see  anything  of  the  city's  topographical  progress, 
and  it  is  interesting  to  reflect  that  the  extensive  applications 
of  electricity  at  the  harbor  end  of  this  beautiful  and  con- 
stantly freshening  sheet  of  water  have  been  made  so  unob- 
trusively that  probably  not  one  person  in  ten  thousand  pass- 
ing the  installation  dreams  that  in  and  about  the  locks  are 
fifty-two  motors  of  nearly  400  hp  combined  rating,  supply- 
ing the  manifold  needs  of  gate  operation,  pumping,  draw- 
bridge movement,  capstan  and  signal  service  which  are 
associated  with  the  efficient  administration  of  the  plant. 
The  volume  of  traffic  passing  through  the  locks  required 
over  6000  openings  in  the  last  fiscal  year,  and  the  average 
time  required  to  pass  a  vessel  was  about  four  and  one-half 
minutes,  thanks  to  the  accelerating  capabilities  of  electric 
motive  power — the  concentration  of  control  in  a  single 
operating  tower  permitting  by  remote-control  devices  the 
simultaneous  movement  of  separated  apparatus — and  the 
reliability  of  the  energy  supply  from  two  central  stations 
and  the  local  electric  railway  feeders. 


From  the  central-station  point  of  view7,  the  off-peak  char- 
acteristics of  the  service  are  attractive,  since  by  regulation 
of  the  War  Department  the  lock  openings  must  be  outside 
the  morning  and  evening  rush  hours  on  the  railway  system 
and  since  these  to  a  considerable  degree  include  the  after- 
noon hours  of  heaviest  demands  upon  the  lighting  systems 
which  share  in  the  supply  of  electricity.  Again,  the  traffic 
is  much  lighter  through  the  lock  in  the  winter  season,  and 
while  the  demands  for  energy  are  intermittent,  the  actual 
investment  required  in  generating  equipment  to  handle 
such  a  load  must  be  practically  negligible.  It  is  significant 
that  the  use  of  electric  motors  in  place  of  hand  operation 
on  the  filling  gates  of  the  small-boat  lock  cuts  the  time  of 
locking  a  boat  through  from  fifteen  to  three  minutes,  be- 
sides reducing  the  labor  cost  of  such  service  by  33  per  cent. 
There  is  no  question  that  the  saving  in  the  installation  as 
a  whole  by  the  use  of  the  motor  drive  is  so  great  as  to 
make  any  other  method  of  operation  now  unthinkable  un- 
der the  congested  conditions  prevailing  in  and  about  the 
northerly  approaches  to  the  city. 


High-Tension   Direct-Current    Traction 

One  of  the  very  important  papers  read  at  the  joint  meet- 
ing of  the  Institution  of  Electrical  Engineers  and  the 
Societe  Internationale  des  filectriciens  in  Paris  was  that 
by  Mr.  L.  Gratzmuller  on  the  present  status  of  electric 
traction  with  high-voltage  direct  current,  abstracted  in  this 
issue.  His  discussion  is  in  part  theoretical,  dealing  with 
conditions  which  beset  the  design  of  motors  for  such  serv- 
ice, and  in  part  highly  practical,  in  his  treatment  of  exist- 
ing installations.  A  very  noteworthy  feature  of  his  treat- 
ment of  motor  design  is  the  admirable  generalization  of 
motor  theory  so  as  to  include  in  the  fundamental  matters 
dealt  with  all  asynchronous  machines  whether  of  the  direct- 
current  or  the  alternating-current  type.  From  this  point  of 
view  his  paper  is  peculiarly  instructive  and  illuminating. 

With  respect  to  actual  practice,  Mr.  Gratzmuller  re- 
counts the  work  that  has  been  done  by  various  companies 
in  various  parts  of  the  world  toward  the  realization  of 
high-tension  direct-current  traction.  Tried  at  first  merely 
by  putting  ordinary  600-volt  motors  in  series,  the  improve- 
ments in  design  which  have  come  about  through  the  use 
of  commutating  poles  have  rendered  it  possible  to  build 
powerful  motors  for  much  higher  voltage.  Mr.  Gratz- 
muller is  of  the  opinion  that  1200  volts  per  motor  is  a 
value  that  can  be  reached  with  perfect  safety,  as  indeed 
it  has  been  here  and  elsewhere.  One  of  the  foreign  in- 
stallations which  he  records  as  actually  in  service  works 
with  1500  volts  per  motor,  and  another  with  even  1800. 
Whether  these  pressures  could  be  advantageously  employed 
in  motors  of  very  large  size  in  which  the  current  to  be 
commutated  is  great  is  another  matter.  The  author  thinks 
that  3000  volts  direct  current  on  the  working  conductor  is 
about  as  high  as  is  likely  to  be  reached  for  some  time.  At 
this  limit  it  is  evident  that  very  large  locomotives  cannot 
be  conveniently  utilized  so  long  as  the  current  must  be 
taken  from  a  suspended  wire.  Hence  the  indications  point 
to  the  limitation  of  such  practice  to  cases  in  which  a  third- 
rail  gives  the  necessary  current-collecting  capacity.     It  is 
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therefore  safe  to  conclude  that,  at  least    lor  some   tin 
come,  the  direct-current  high-voltage  system  will  be  devel- 
oped alongside  the  single-phase  and  three-phase  systems  as 
is  now   the  case,   each    system    being   selected    with    special 
reference  to  the  work  to  be  do  . 

It  is  notable  thai  practically  all  the  large  electrical  manu- 
facturing companies,  whether  on  the  whole  favoring  one 
or  another  of  thesi  ti  m  actually  do  install  anj  of  them 
when  occasion  seems  to  render  it  desirabli  Incidentally  it 
appears  that  the  difficultie    oi     uital  ^Illation  are- 

far    from    negligible    in    using    the    h  ^-cur- 

rent   motors.      \  ariotis    ingenious   plans    for   obtaining    this 
economically  have  been  developed.     The  battl< 
is  likelj   to  go  on  for  some  ti  Winn  long  and 

important  lines  are  to  be  considered  high  voltagi  on  the 
working  conductoi  seems  to  be  imperative,  voltage  high 
1 igh  in  facl  to  enabli    powi  to  be  used 

without   recourse  to  third-rail   construction.       \t   the  pri 

time  this  seems  severelj  to  handicap  direct-current  trac- 
iion  in  tin,  particular  field,  bu  last 

word  on  commutating  pole  construction  has  nol  yd 

said   and   it    may    turn   OUl    tO   b(     0101 1        iti    factor)     it 
voltage  working  than   now      'ems  likely.      At   all  event 
perience  has  shown  that  thoroughly    successful  traction  on 
a  large  scale  can  be  carried   out,  conditions   favorinj 
high-voltagi    direct  current,  b)   thi    singli  ■    the 

three-phase  system   widelj    used  abroad,      ["he  chief 
tion  now  is  which  one  of  these  is  best  fitted  for  a  particular 

task  of  electrification      '■ m   need  hesitate  in  the  present 

state  of  things   at    anj    of    the   engineering   difE 
heavy  electric  traction,  provided  only  that  be  is  willi 
make  the  most  of  the  methods  available,      The  diffici 
which  now  check  railway  electrification  on  a  l.i tl; < 
are  not  technical  but  financial, 


Lonjj   Distance  Radio-Telegraphy 

There  havi   been  .'.Inch  a  ship 

ting  out  to  sea  lias  attempted  to  hold  wireless  communica- 
tion  for  the  longest   possibli    time  with  some  radio  plant 

installed  on  slum  ,       Vs  a   1  uli 

mine   the   greatest    distance   over    which    signals   could   be 

heard   or   exchanged,    and    huh     attention    has    been    paid    to 

the  reliability  of  signaling  attainable  at  the  end  of  the  test 
or  to  the   intensit)    ol    signals  at   distam  n  the 

maximum,     rhe  two  serii     ot  I  13  Mr.  John 

I.  Hogan,  Jr.,  in  an  articli  on  "Quantitative  Results  of 
Recent  Radio  relegraphic  rests  Between  Arlington,  Va., 
and  the  U.  S.  S.  Salem"  in  this  issue,  are  almost  unique 
111  that  the  measurements  taken  from  hour  to  hour  have 
made  possible  an   engineering   stud}    of  the  diminutii 

intensit)  as  the  distance  between  radio  stations  was 
increased       Hii    data  :    in    1910   were   sufficient   tu 

permit  the  establishment  oi  empirical  coefficients  to  appl) 

m  .1  general  law  covering  radio  transmission,  which  is 
stated   111  thi  Dr.    UlStin   referred  to,  and  the 

recentl)  completed  have  given  a  number  of  additional 

tions,     from    which     Mr      I  log. m    has    extended    the    I 

work  and  evaluated  the  constants  applicable  to  the  most 
modei  n  t\  pes  oi  radio  a]      1  atus. 


In  the  article  in  this  issue  it  is  shown  that  the  same  func- 
tional  relation   which   had   been   fixed   between  attenuation. 
length  and  shorter  distances  holds  for  separations  up 
to  4250  km   (2512  miles).      I  he  only  great   disagreements 
between    mi  !   those   calculated 

'red  when  the  ship  was 
1  ry   far  from  Arlington,  and  I 

■   it   that   in  trans- 
mission   from    -1  -ii    the 

in  the 

opposite   direction,    and    this    maj    indicate    that    the    s<|uarP- 

root  law   1  ive-lengtb  aj 

trictly  accurate        Nevertheless,   from  the   present  data 
u  would  I"-  unwise  to  o\ erthi 

mode  of  variation  previously  defined  by  work   with 
considerably  different 

crepancies  may  be  attributed  to  the  natural  un 
measurement  caused  bj    atmospheric  and  other  condit 

..i    thi    hi  ■ 

used,    as   compared    to   tin     simple   electrolytic   detector,    and 

difference   in   intensity    between   night   ami   day 
signals,  e\  1  n   upon   wave  l<  ngths  a 

i  dly  worthy  of  note.     In  addil  of  the 

most    interesting    points    emphasized    bj  I    Mr. 

per  is  that  bearing  upon  the  intensit 

required   for  regular  radio  communication.     In   :■ 

Itations   of    0,1  I    a  ■phone   cur- 

tunes  as  large  as  that  ip 

which    just    permits    dots    to    be    dtSt 

dasht — is  taken  as  sufficient  to  alb 
two  station! 

to   indicate   that    a   current    slightly    gl 
than   this   is  desirable   1  inder 

favorable    conditiot  while 

'in     communication     thi 
requires  \  er)   much  largei 

Thi 
rate  two  intercommunic 

now  install)  d  at    \r'  :..  1 

lid    be 
I  red    the    fact    tb    I 
apparent    01 

weaker,  and 

mul- 
tiplication oi 
he  uncommon  when  the  received  wavi 

so  that  as  tl 

It    is    unfortunate    thai 

rela- 

work,  and  that  the  experimental  branch  . 

however,   th 
quenl  1 

done    - 
kind  w 

phenomena,  and 

night  o<.  1 
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The  News  of  the  Week 


Activities  and  Events  in  the  Electrical  Field- 
Reports  of  Meetings— Commission  Findings,  Etc. 


Change  in  Management  of  General  Electric  Company 

At  a  meeting  of  the  board  of  directors  of  the  General 
Electric  Company  held  on  June  13  Mr.  C.  A.  Coffin,  presi- 
dent of  the  company  since  its  organization,  resigned  and 
was  thereupon  elected  chairman  of  the  board  of  directors. 
Mr.  E.  W.  Rice,  Jr.,  vice-president  of  the  company,  was 
chosen  as  the  successor  to  Mr.  Coffin.  No  other  changes 
have  thus  far  been  made  in  the  management  of  the  com- 
pany. 


The  Retirement  of  Mr.  Coffin 

By  Thomas  A.  Edison 
You  inform  me  that  Mr.  Coffin  has  resigned  the  presi- 
dency of  the  General  Electric  Company  and  you  ask  for  an 
expression  from  me.  My  opinion  is  that  Mr.  Coffin  has  for 
years  been  the  principal  asset  of  his  company,  a  great  per- 
sonality, a  master  of  modern  business  organization  and 
truly  one  of  the  great  captains  of  industry.  For  twenty 
years  he  has  been  promising  me  to  take  two  hours  off  and 
come  over  to  see  my  laboratory.  But  pressing  engage- 
ments, etc.,  have  delayed  the  visit.  If  he  comes,  I  shall 
know  that  he  really  has  resigned. 


Mr.  Coffin  as  a   Leader 

By  Elihu  Thomson 
Thirty  years  ago  Mr.  Coffin  became  interested  in  the 
electrical  industry  then  just  opening  up.  His  sagacity, 
business  ability  and  splendid  courage  in  the  face  of  great 
difficulties,  his  fine  personality,  his  faith  in  the  future  of 
electricity,  his  ever-ready  help  and  encouragement,  so  in- 
spiring to  those  who  .were  endeavoring  to  solve  the  new 
problems,  gave  to  the  Thomson-Houston  Electric  Company 
up  to  1891  its  position  as  a  leading  organization  in  the 
electric  field.  When  in  that  year  the  Thomson-Houston 
Electric  Company  and  the  Edison  General  Electric  Com- 
pany combined  to  form  the  General  Electric  Company,  Mr. 
Coffin  became  its  president  for  the  simple  reason  that  no 
other  man  existed  who  was  so  fully  equipped  and  so  com- 
petent for  the  position.  How  well  he  has  met  the  arduous 
tasks  and  duties  of  his  position  during  the  past  twenty 
vears  is  evidenced  by  the  growth  of  the  organization  itself. 
It  is  the  earnest  wish  of  his  friends  that  he  may  live  in 
health  for  many  years  to  enjoy  the  relief  which  he  now 
takes. 


Mr.  Charles  A.  Coffin 

By  E.  W.  Rice,  Jr. 

It  was  my  fortunate  experience  to  meet  Mr.  Coffin  about 
thirty  years  ago.  I  remember  vividly  this  first  meeting  and 
the  happy  impression  which  I  then  formed  of  his  inspiring 
personality,  an  impression  that  has  but  strengthened  and 
deepened  with  the  passing  years. 

He  was  one  of  a  group  of  capable  business  men  of 
Lynn  who  purchased  the  control  of  the  little  electric  com- 
pany started  by  Professor  Thomson  in  New  Britain  in  1880. 
This  company  had  been  struggling  along  for  two  years 
under  most  discouraging  circumstances;  its  financial  re- 
sources were   about   exhausted ;    the    future   was   dark  and 


uncertain;  there  was  nothing  but  our  childlike  faith  in  the 
future  of  the  industry  to  sustain  us.  At  this  critical  time 
came  the  purchase  by  the  Lynn  syndicate. 

We  were  amazed  at  Mr.  Coffin's  instant  grasp  of  the 
business,  engineering  and  manufacturing  necessities  and  his 
wonderful  faith  in  the  magnificent  future  of  the  electrical 
industry.  His  influence  seemed  magical.  Inspired  by  his 
intelligent  enthusiasm,  guided  by  his  patient,  wise  counsel, 
difficulties  vanished,  work  became  a  delight.  Then  began 
that  loyalty  and  devotion  to  the  upbuilding  of  an  electrical 
enterprise  the  thrill  of  which  can  possibly  be  fully  under- 
stood only  by  the  fortunate  participants. 

The  story  of  the  constant  growth  of  the  company  after 
its  removal  to  Lynn  and  the  addition  of  other  organizations 
has  been  often  told  and  is  a  part  of  the  history  of  the 
industry.  In  the  growth  and  development  of  the  organi- 
zation Mr.  Coffin  did  everything  possible  to  conserve  that 
valuable  asset,  the  human  element — the  inventors,  sales- 
men, manufacturers  and  workmen.  As  a  result,  the  new 
men  were  quickly  absorbed  and  became  as  full  of  enthusi- 
asm and  loyalty  as  the  "old  employees." 

The  Thomson-Houston  organization  was  largely  active 
in  the  railway-traction  and  arc-lighting  fields.  Another 
great  organization  and  business,  the  Edison  General  Elec- 
tric, had  meanwhile  grown  up  based  upon  the  inventions  and 
engineering  genius  of  Edison.  Mr.  Coffin  clearly  saw  the 
great  advantages  which  would  result  not  only  to  the  respec- 
tive companies  but  to  the  electrical  industry  by  a  consolida- 
tion of  these  two  organizations,  and  upon  his  initiative  the 
union  was  finally  accomplished.  Within  a  few  years  after 
the  consolidation  complete  unification  was  brought  about 
with  even  increased  loyalty,  zeal  and  devotion  to  the  new 
larger  organization  and  to  its  enthusiastic  leader. 

Another  important  instance  of  his  constructive  ability 
was  the  agreement  between  the  Westinghouse  and  General 
Electric  Companies  in  respect  to  the  exchange  of  licenses 
under  their  respective  patents  and  inventions,  by  which  an 
exhausting  struggle  over  patents  was  terminated  and  mil- 
lions of  dollars  saved  from  wasteful  litigation.  The  most 
important  result  was  the  benefits  which  flowed  from  the 
fact  that  the  engineers  of  both  companies  thus  obtained 
complete  freedom  to  select  in  every  instance  the  best  sys- 
tems and  design  the  forms  of  electrical  machinery  present- 
ing the  greatest  advantage  from  both  a  mechanical  and  an 
electrical  standpoint,  which  was  of  unparalleled  advantage 
to  the  industry  and  to  the  public.  I  believe  that  the  de- 
velopment of  the  electrical  industry  as  we  know  it  would 
have  been  delayed  many  years  if  this  agreement  had  not 
been  effected  at  that  time. 

Mr.  Coffin  has  been  without  question  the  greatest 
single  factor  making  for  peace  in  the  electrical  industry. 
He  was  always  quick  to  recognize  the  good  qualities  and 
work  of  the  men  of  competing  organizations  and  succeeded 
in  changing  hundreds  of  industrial  enemies  into  the  warm- 
est of  friends  and  companions.  I  consider  him  the  great- 
est conservator  of  human  energy  in  the  electrical  industry. 

Mr.  Coffin  recognized  from  the  beginning  that  the  com- 
prehensive development  of  the  electrical  industry  was  de- 
pendent fundamentally  on  securing  the  capital  necessary  for 
the  growth  and  expansion  of  electrical  undertakings,  and  his 
influence  in  educating  investors  to  a'  correct  appreciation 
of  the  value  of  securities  of  electrical  enterprises  has  been 
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a  most  potent  factor  in  bringing  about  the  wonderful  growth 
oi  tin  electrical  public  utilities  which  has  taken  place  during 
the  last  thirty  years,  the  sen  ice  rendered  by  which  con- 
tributes in  such  an  important  measure  to  the  convenience 
and  comfort  of  modern  life.  , 

While    I    cannot    trust    myself    to   do   ju  per- 

sonal character,  I  am  compelled  to  testify  to  the  vivid 
impression  made  upon  his  close  associates  of  many  years 
by  his  quiet  but  wonderful  courage  in  the  face  of  the  great- 
est difficulties  and  Ins  uniform  patience  under  the  most 
trying  circumstances.  He  naturally  possesses  all  the  intel- 
lectual qualities  which  popularly  belong  to  n,  but 
greater  than  all  is  his  compelling  charm  "i  pi  1  onali 
his  deep  sympathy  for  all  that  is  worth  while  in  human 
iii'   and  endeavor. 


Career  of  the  New  President 
In  the  year  [880  Edwin  \\  ilbur  Rice,  Jr.,  was  ■  ailed  upon 
to  make  that   momentous  decision   winch   so  many   young 
Americans  have  to  make.    Hi   had  just  been  gi  iduated  with 

first    honors    in    his   class    in    the    Central    High    School   of 
I 'hiladelphia,     Two   \ ears   pi 
mis  to  this  time  he  had  atti  ai  ted 
the     attention     of     Prof.     Elihu 
Thomson,  w  ho  then  taught  1  hi  m 
isirv  and  mechanics  in  tl 
school,    by    his    skilful    amateur 
work    in   constructing    telephone 
and    telegraph    instruments,    in- 
duction coils  and  dynamos.      Then 
the    pupil    fairly    won    thi 
ter's     heart     by     his     sui  - 
grinding      and      polishing      glass 
i"  1   ila  and  in  silvering  them  by 
a  new   method   orally    cot 
cated  i"  him     a  rat  1   enoi 
even   after   seeing   it   done  many 
times. 

Thus    it    happen.  1 
Rice  had  tree  access  to  tl 
behind    the    bal  er'      toi 
the     earliest     Thomson  Hou  ' 
arc-light     machines     wen      being 
constructed,     and      thus      it      hap 

pencil    that    iii    the    summer  of 
[880    he    was    Forced    to   cho 
whether    he    should    go    through 
college,   with   the   prospect  of  a 

career  which  bade  fair  to  be  distinguished,  Or  attach  him- 
self and  his   Fortunes  tO  the  then   infant   industry   of   I 

arc-lighting.     With  that  coolm  Igment   which  has 

always  continued  to  be  one  of  his  distinguishing  charac- 
eristics,  Mr.  Rice  turned  im  the 

attractions    which    a    collegi     COUrsi     presented     i"<\    became 

Prof,  Thomson's  assistant  and  confidant  in  the  American 
Electric  Companj  at  New  Britain,  Conn.,  then  newly 
Formed  to  manufacture  arc-lighting  apparatus  under  the 
Thomson  I  [oust  n  pati  1 

The  two  years  that  followed,  while  fruitful  in  technical 
development,  were  Fat    from  showing  the  business  pro 

ity  in  the  new  enterprisi  which  had  been  anticipated,  and 
Mr.  Rice,  while  acting  pra  ll  IS  foreman  of  the 
trical  works,  found  time  ti  wind  armatures  and  othei 
to  acquaint  himself  thoroughly  with  manufacturing  ,!■ 
Prospects  grew  brightet  it  thi  I  til  of  [882,  when  M< 
II.    \.  Pe\  eat ,  C.  A.  Cofl        id  Silas   V  I '•  frtm 

I  Mm  to  purchase  a  lighting  plant  and  ended 
majority  interest  in  the   '  pany,  which 

they  transferred  to  I  ynn  and  renamed  the  ["homson-Hous- 
ton  Electric  Company.  Then  followed  two  or  three  delight- 
ful years  during  which  Mr.  Rice  was  permitted  to  devote 
his  energies  to  experimet       r.d  invention,  vhich 


his  name  began  to  be  familiar  in  the  Patent  Office,  often  in 
conjunction    with    Prof.   Thomson  -.    tor    radical    improve- 
chiefly  at  this  time  in 
arc-lighting  systems. 

By   1 885  the  business  acumen  of  Mr.  I  who 

had  bei  iated  with  M  ar  and  Barton  on 

the  removal  of  the  works  to  Lynn.  I 

felt  in  every  direction,  and  thi  g  with 

surprising   rapidity.      L'nder    these    circun  need 

uperintendent  of  the  works  with  an  adequate  technical 
know!.  tricity  began  to  be   felt   acutely,  and   Mr. 

Rice,   though    still   considerably   under  th  1  I  age, 

was  asked  to  accept  this   position.     If  hi  for  a 

moment,  it  was  chief!)  new  field  of  labor  would 

tend    to    breal     thi     cl   tin  ><     association    which    had 

hitherto  bound  him   to  \    short  trial 

Of    the    new.    d  ItieS    '••■  a  II     Mr. 

Rice  that   hi    was   the   right  man   for  the  .iso  to 

convince  him  that  his  n<  lities  would  not  neces- 

sarily impair  his   fertility    as   an   in  .er  his  able 

and  tactful  management  worl  production 

was  hastened  and  cut  down.      ["0  constant-cur- 

rent    arc-lightii  uickly 

added  motor  work,  constant-po- 
tential, incandescent  and  railway- 
work,  while  the  alternating-cur- 
rent transfor:  f  light- 
ill  this 
expansion  Ml  keenly 
a     part 

grew,    keeping    abreast    of    the 
:>    elec- 
trical science,  and  in  spite  of  his 
■  rinten- 

tunitv   to  transmute  new    theories 
into  practical 

From    the    few    hundred    who 
d  in  the  Thomson- 
Houston  Lynn    when 

Mr.  Rio 

number  of  hands  had   grown  un- 
til   3700    were    at    work    there    in 
change 
in     his  k     place — the 

I  idler. t! 

iolidated  into  a  n< 

known     thereafter     as     the 
General  Electric  Company,  with  Mi 

ident    and    Mr.    Rice   as   technical   director       To    follow    his 
after   [892  would   1,,    to  write  a  history  of  the  tech- 
nical department  of  the  <iener.il    Electric  Company.     On 
June  26,   1896,  he  was  elected  to  tl  tliir!  vice- 

president  "i  the  company  in  C  hnical  and 

manufacturing     departments,     eventually 

vice-president    and    on    the    retirement    of    Mr     Coffin    the 
unanimous  choice  ni  the  direct  lent. 

It  is  worth  win.  ick  upon  the  large  and  ■■ 

experience   which    Mr.    !  .trical   field 

during   the    past    twenty-eight    years,   during   which    he   has 

ipacity,  but  : 
where  his  v.  •  only  nine  or  ten  other 

men  in  the  world  111  picking  out  the  -•  ince 

for  thi  -i  the 

flexibility  oi  thi   ar.-  la  !  to  meet  almost  ■ 

conditi  ;it.      The    responsiblity     for 

making    the    cruci  "-'trcet 

Railw 
fell   upon   hi  He   has   furthered  the  growth  of 

rgy  with  it-  • 
difficult  pro!  .1  and 

niceh  .unlit   of  t!  ■  in   which 
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he  has  personally  done  much  to  insure  its  successful  opera- 
tion in  commercial  service.  He  has  attacked  successfully 
the  weak  point  in  distributing  systems  of  polyphase  currents 
at  high  voltage  by  the  invention  of  an  oil  switch  and  the 
cellular  system  for  separating  buses  and  circuits  now  so 
widely  used  and  which  resulted  in  a  switching  system  at 
once  safe  and  simple.  To  him  is  also  due  the  present  sys- 
tem of  alternating-current  distribution  and  its  subsequent 
conversion  into  direct  current  through  rotary  converters 
so  largely  used  by  Edison  companies.  He  has  been  instru- 
mental in  the  development  of  steam  turbines  and  has  wit- 
nessed the  final  overthrow  of  the  reciprocating  engine  by 
the  steam  turbine  in  large  central-station  systems,  and  their 
erection  in  sizes  as  large  as  30,000  kw.  In  fact,  it  was  he 
who  caused  the  adoption  of  the  Curtis  type  of  turbine  and 
its  subsequent  development  by  the  General  Electric  Com- 
pany. Owing  to  his  faith  in  the  tungsten  lamp  and  its 
final  triumph,  he  caused  investigations  to  be  pursued  with 
a  view  of  obtaining  a  more  rugged  filament,  which  finally 
resulted  in  the  present  metallic-filament  tungsten  lamp 
which  has  been  such  a  boon  to  the  electric-lighting  industry 
and  a  conspicuous  milestone  in  the  development  of  the  art. 
His  inventive  genius  is  partially  indicated  in  the  statement 
that  there  have  been  granted  to  him  more  than  100  patents. 
However,  while  himself  thus  fertile  as  an  inventor,  Mr. 
Rice  possesses  to  a  conspicuous  degree  the  valuable  faculty 
of  directing  the  inventive  ability  of  others  to  meet  the  cases 
that  are  constantly  arising  in  the  industrial  development 
of  the  art. 

Mr.  Rice  is  a  member  of  the  American  Institute  of  Elec- 
trical Engineers,  the  Institution  of  Civil  Engineers  and  the 
Institution  of  Electrical  Engineers  of  Great  Britain,  a 
member  of  the  Engineers'  and  University  Clubs  of  New 
York,  the  University  Club  of  Boston  and  the  Pilgrims. 
After  the  Paris  Exposition  in  1900  he  was  created  Chevalier 
of  the  Legion  of  Honor.  In  1903  the  degree  of  A.M.  was 
conferred  on  him  by  Harvard  University,  and  in  1906 
Union  College  honored  him  with  the  degree  of  D.Sc.  Mr. 
Rice  was  born  at  La  Crosse,  Wis.,  Mav  6,  1862. 


Government  Suit  Against  Patent  Monopoly 

On  June  9  United  States  District  Attorney  O'Brian  filed 
suit  at  Buffalo,  N.  Y.,  in  behalf  of  the  Attorney-General 
against  the  Eastman  Kodak  Company,  of  Rochester,  N.  Y., 
alleging  an  unlawful  monopoly  in  photographic  cameras 
and  supplies  and  praying  for  dissolution.  Two  corporate 
and  four  individual  defendants  are  named  in  the  bill.  The 
Eastman  Kodak  Company  of  New  Jersey  is  a  holding  cor- 
poration with  a  capital  stock  of  $35,000,000.  The  govern- 
ment charges  that  it  owns  the  majority  of  the  stock  of  the 
Eastman  Kodak  Company  of  New  York,  Kodak  Limited, 
a  London  corporation,  and  also  of  the  Canadian  Kodak 
Company. 

The  government  also  charges  that  the  Eastman  com- 
pany has  bought  control  of  many  of  its  competitors  and 
continues  to  operate  them  as  independent  concerns,  thus 
controlling,  it  is  said,  72  per  cent  of  the  business.  In  order 
to  enjoy  the  Eastman  patents,  so  it  is  charged,  jobbers  and 
dealers  are  required  to  purchase  Eastman  supplies,  and  the 
petition  also  recites  that  resale  prices  are  unlawfully  fixed 
on  various  products  patented  by  the  company. 

President  George  Eastman  of  the  Eastman  company  is 
quoted  as  saying  that  his  concern  is  willing  to  adjust  its 
business  methods  to  meet  the  government's  charges,  oper- 
ating its  retail  houses  under  its  own  name  in  all  cases  and 
abandoning  its  exclusive  sales  policy.  Regarding  the  last 
matter,  Mr.  Eastman  is  reported  to  have  made  the  further 
statement : 

"One  of  the  main  points  of  this  policy  (respecting  deal- 
ers in  our  patented  goods  handling  no  other  similar  goods) 
has  been  to  prevent  the  substitution   of  goods  that  were 


inferior  to  ours.  However,  desiring  to  avoid  a  long  and 
expensive  litigation,  the  waste  of  time  of  our  most  impor- 
tant men  and  the  unsettling  of  normal  business  conditions, 
we  are  willing  to  meet  the  wishes  of  the  government  .even 
on  this  point." 

This  action  by  the  government  is  the  first  procedure 
against  the  fixing  of  resale  prices  on  patented  goods  since 
the  United  States  Supreme  Court  handed  down  its  notable 
decision  in  the  "Sanatogen"  case  on  May  26  denying  such 
right. 


A.  I.  E.  E.  Convention  Entertainments 

The  technical  program  of  the  next  annual  convention  of 
the  American  Institute  of  Electrical  Engineers,  to  be  held 
at  the  Hotel  O-te-sa-ga,  Cooperstown,  New  York,  June 
23-27,  was  given  in  our  issues  dated  May  10  and  June  7. 
Twenty-four  papers  upon  a  wide  variety  of  subjects  of 
interest  to  the  electrical  engineering  profession  will  be 
read  and  discussed.  The  following  "events  have  been  ar- 
ranged by  the  entertainment  committee  for  the  enjoyment 
of  members  of  the  Institute  and  guests  during  the  conven- 
tion: 

Monday,  June  23,  9  p.  m.,  reception  and  dance  in  the  ball- 
room of  the  Hotel  O-te-sa-ga,  to  which  all  members  and 
their  guests  are  invited. 

Tuesday,  2:30  p.m.,  preliminaries  in  golf  and  tennis 
tournaments.  A  ball  game  will  also  be  played  on  Tuesday 
afternoon. 

Wednesday,  10  a.  m.,  an  automobile  trip  around  Otsego 
Lake  for  the  ladies;  8  p.m.,  ladies'  bridge  tournament. 

Thursday,  10  a.m.,  court  golf  tournament  for  the  ladies; 
2:30  p.m.,  finals  in  golf  and  tennis  tournaments;  4  p.m., 
steamer  excursion  on  Otsego  Lake. 

The  committee  is  arranging  for  suitable  prizes  in  the 
various  tournaments.  A  prize  will  also  be  given  for  the 
largest  fish  caught  during  the  convention. 

Many  of  the  members  from  the  New  York  neighborhood 
will  take  advantage  of  the  opportunity  to  travel  by  boat 
up  the  Hudson  River  to  Albany.  The  night  boat  reaches 
Albany  in  time  to  make  connection  with  the  train  which 
arrives  at  Cooperstown  before  noon. 


Ohio  Electric  Convention 

An  unusually  attractive  program  has  been  planned  for 
the  nineteenth  annual  convention  of  the  Ohio  Electric  Light 
Association,  which  will  be  held  at  the  Breakers  Hotel,  at 
Cedar  Point,  Ohio,  on  July  15,  16,  17  and  18.  The  first 
session  will  commence  at  2  p.m.  on  Tuesday  and  will  con- 
sist of  an  address  by  President  J.  C.  Martin,  of  Wilming- 
ton, Ohio,  the  report  of  the  officers,  and  an  address  and 
demonstration  on  "Cooking  by  Unity  Load-Factor  Electric 
Ranges,"  by  Mr.  Matthias  Turner,  of  Cleveland,  Ohio.  The 
other  sessions  will  commence  at  9.30  each  morning.  On 
Wednesday,  which  is  "commercial  day,"  the  following 
papers  will  be  delivered :  "Retention  of  Business  of  Dis- 
satisfied Customers,"  by  Mr.  Thomas  F.  Kelly,  of  the  Day- 
ton Power  &  Light  Company;  "New  Business,"  by  Mr.  J. 
E.  North,  of  the  Springfield  (Ohio)  Light,  Heat  &  Power 
Company;  "New  Applications  of  Electricity  as  an  Adjunct 
to  New  Business,"  by  Prof.  F.  C.  Caldwell,  of  the  Ohio 
State  University,  and  "Means  of  Developing  and  Diversi- 
fying the  Present  Load,"  by  Mr.  H.  E.  Armstrong,  of  the 
Tri-State  Railway  &  Electric  Company,  of  East  Liverpool, 
Ohio.  Mr.  S.  G.  McMeen,  president  of  the  Columbus 
(Ohio)  Railway  &  Light  Company,  will  give  an  address 
on  the  subject  "The  Human  Equation,"  on  Thursday.  Fol- 
lowing his  talk  will  be  a  report  from  the  committees  on 
meters  and  on  long-distance  transmission,  by  Messrs.  A.  H. 
Bryant  and  M.  H.  Wagner  respectively.  The  fourth  and 
last    session    will    consist    of    addresses   bv    Mr.    Tames    V. 
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Oxtoby,  counsel  for  the  Kdison  Illuminating  I  ompan)    ol 

Detroit,  on  the  subject  of  "Franchises,"  and  by  Mr.  A.  M. 
Seeger,  of  tbe  Toledo  Railway  &  Light  Company,  on  ■"Illu- 
mination as  a  Commercial  Product." 

Entertainments  of  various  sorts  have  been  scheduled  for 
the  men  and  women  who  atti  nd  the  convention.  On  Thurs- 
day evening  the  Sons  of  Jove  will  hold  a  rejuvenation, 
reunion  and  banquet. 


International  Association  of  Municipal  Electricians 

The  eighteenth  annual  convention   of  the   ti 
Association    of    Municipal    Electrician     will     I"'     held    at 
Watertown,  N.  Y.,  Aug.  19  to  22,  with  headquarters  at  the 
New  Woodruff  Hotel.  .  ussed 

in  the  papers  presented  al  tl ting  will  be  fire-alan 

police   signaling,   electrical    inspection,    municipal    lighting, 
electrolysis,    joint    use    oi    poll       pel  ;es    on 

overhead  wires  in  citie       1  indardi  al  ion  ol     pet  ifii  ttion 
for  cables,  and  municipal  ownership.     A  number  of 
tainment  features  an    also  planned  for  the  delegates, 
the  convenience  of  those  comit  h   New  Yuri 

special  sleeping  cars  will  leave  the  Grand  Central  Terminal 
at  9:30  and  11:30  p.  m.  Aug.   17  and   [8,  runnin 
without   change  to  Watertown,     Mr.  John   W,   Kelly,  Jr.. 
Camden,   N.  J.,  is  president  of  the  association,  and   Mr. 
Clarence  R.  George,  Houston,    1 


Commercial    Section    Executives    to    Discuss    Ways 
and  Means 

lite  executive  committee  of  the  I  !   Section  of 

the  National  Electric  Light  Association  will  bold  a  meeting 
at    \    01  ial  ion  I  sland,  Henderson  .  ug.  7, 

although  it  is  expected  thai  mosl  ol  the  members  will  spend 
the  entire  week  on  the  island.      \t   this  itative 

plan-,  for  the  year's  work  will  be  discUSSSed  and  many  new 
features  of  Commercial  Section  work  to  be  taken  up  during 
the  year  will  be  outlined,  At  the  recent  convention  the 
small-company  representation  on  tin  committei  was  in- 
creased, and  it  is  the  intention  to  devote  much  time  and 
labor  to  the  problems  which  confront  thi  small  stations 
during  the  coming  year,  under  the  regime  of  Chairman  T. 
I.  Jones,  "I"  the  Brooklyn  Edison  company.  Moreover,  it 
is  propose.!  to  keep  down  the  number  of  Commercial 
tion  papers  to  be  presented  at  ni  1  y*  ir's  convention 
to  give  ample  time  for  discusssions.  \u  active  campaign 
is  now  under  wa\  to  increase  the  interest  and  membership 
in  the  Commercial  Section,  and  the  details  will  be  presented 
at  the  meeting  on  Aug.  7.  The  plan  and  scope  of  the  pub- 
lication work  of  tli<    section  will  aKo  receive  attention  as 

well   as  tin'  adoption  of  by-laws. 


Five-Hour  Outage  on  Ontario  Hydroelectric  System 
Due  to  Lightning 

For  the  first  time  since  the  beginning  of  operations  in 
September,  [910,  the  Ontario  hydroelectric  system  expe- 
rienced a  serious  and  prolonged  interruption  on  June  16, 
due  to  lightning.  For  fully  five  hours  the  entire  district 
supplied  by  the  Niagara  transmission  system  of  the  Prov- 
ince was  without  electrical  1  nd  i  industry  and 
Street  railway  within  the  297  miles  dependent  tor  electricity 
on  the  Ontario  hydroelectric  system  was  stopped  or  dis- 
commoded and  every  householder  using  electricity  incon- 
venienced, Interruption  of  service  in  Toronto  occurred 
about    4:30   in   tlu'   afternoon,    while   St    Thomas    reported   a 

break  in  the  line  at  2:20,      id  it  was  well  on  to  to  o'clock 
at  night  before  the  public  '   [hting  in  the  streets  of  [01 

was  resumed. 


A  heavy  storm  •  the  country  between  Niagara 

and  To  Monday,  ami  it  is  reported  that  two  large 

insulators  were  struck  on  the  line  between  Dundas  and  Port 
Credit.     As  is  well  known,  the  lines  are  in  duplicate,  but 
unfortunately  both  lines  were  struck,  completely  tying  up 
the  system.     The  western  town-  of  Ontario — notably   Ber- 
lin,   Stratford.    V.  ■•     Gait    and 
London — were  thi                                          1  the  towns  along 
the   Ontario   lake   front   having  competing   service.     In    St. 
I  hoin.t-   thi                                ere   printed   from  the  offic> 
journal                              ,vn  steam  plant.    In  Toronto,  where 
the  local  hyi                                  has  about  19,000  cust. 
keenly     felt,    especially    in    St 
urants  and  theaters.     The  residents  at  West  Toronto 
were  left  without                                          e  interrupt: 
service  at  the  pump 
The   I  orot  et  the  civic 
iut   three   emergency  crews   and   all 
1  v  connections  with   its 
hotels    and 
other  1                                        lied  with  en  '  as  a 
lerable  number  of  merchants  on   ',                    ■.  the 
principal   busines                                                         I    lighting  in 
foronl  1 

1  ric  I  i  nee  in  this  r< 

and  tin 

result    of  :rited    policy,    the 

loionto  Electric  Light  Company,  Ltd.,  h  many 

letters  d  also  a  number  of  new  customers. 

Ontario   hydroel  m   has   no  steam-power 

•  continuity 

realized  at  •  that,  if  cheap 

I   be  carried. 

No   lines    w,re    broken,   and   the   trouble   was"  such   as   to 

non    of    the    entire    line    before    it 
located  and  remedied. 


Railway  Electrical   Kngineers  at  Atlantic  <  it> 

rhe  semi-annual  convention  of  tl  Rail- 

■  held  at   Atlantic  (  ity.  X.  J., 

June  to.  coincidental^  with  the  conventions  of  the  Railway 

r   Mechanics'   and   the   Master  Car    Buildei 
tiotis  m  session  there  during  the  week. 

Mr.  II.  1  Meloy,  of  the  Lake  Shore  &  Michigan  South- 
ern Railway, acted  as  chairman  in  thi  f  Mr.  D.  J. 
Cartwright,  of  the  Lehigh  Valley  Railn  nt  of 
the  association.  President  Cartwrighr/s  official  address, 
which  was  read  by  Secretary  I.  A  Andreucetti.  1  hicago 
&  Northwestern  Railway.  Chicago,  pointed  out  the  accom- 
plishments of  tlu  railway  electrical  society  dur- 
ing recent  years.  I  p  to  ibis  time  tW( 
rcconn  have  been  by  the  Mas- 
ter Car  Builders'    \ — :iati  in,  ami  the  tr                    if  the 

•\    have    received    the    recognition   and    approv . 
high  officials  in  the  railway  field.     In   [910  there  were  only 
3600   electrically   lighted    railway   cars,    which   number   has 
since  been   increased   to    [3,115  CATS  now    in  charge  of  mem- 
bers  of    <ii'       ssoci   tiot 

.000.     Similarly  th  :i  membership,  twenty- 

live  in  rown  to  a  present  enrolment  of 

In    his   own    re;  >kc   of   the 

broadening  of  the  association's  work  into  other  field 
sides   car-lighting,    including  •'..    arrange- 

ment   ot"   motor    .'rive,    illumination,    etc,      His 

Cn  v 

Am.  littees  submitted,  chief  inter- 

est  w  d  b\   that  on  methods  of  charging  storage 

batteries    tor   tbe   electric   lighting  of   passenger   cars,   pre- 
sented  by   Chairman    I.   R.   Sloan.   Pennsylvania   Railroad. 
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The  committee  outlined  six  schemes  of  straight-storage 
charging,  four  for  use  with  head-end  systems,  and  six  for 
axle-generator  service.  The  principles,  characteristics  and 
relative  advantages  of  each  plan  were  described,  and  the 
majority  of  the  committee  recommended  the  following  as 
best  suited  for  standard  use :  Straight  storage — constant 
potential  with  ballast  resistor;  ampere-hour  meters  and 
shunt-trip  circuit-breaker  on  each  car.  Head-end — con- 
stant potential  with  ballast  resistance;  ampere-hour  meters 
and  shunt-trip  circuit-breakers  on  each  car.  Axle-genera- 
tor— constant  battery  current  with  voltage  control;  ampere- 
hour  meter  on  each  car  to  indicate  charge  condition  of  bat- 
tery and  show  whether  terminal  charging  is  necessary. 

The  majority  report  was  signed  by  Messsrs.  J.  R.  Sloan 
(chairman),  F.  R.  Frost,  H.  C.  Meloy,  L.  S.  Billau,  W.  L. 
Bliss,  W.  E.  Winship,  H.  M.  Beck,  H.  G.  Thompson  and 
R.  C.  Lanphier.  As  a  minority  comment,  Mr.  R.  Norberg 
opposed  the  straight-storage  method  recommended  by  the 
report,  declaring  that  since  the  majority  of  batteries  in 
car-lighting  service  are  far  from  normal  the  scheme  pro- 
posed might  work  more  damage  than  good.  While  admit- 
ting the  recommended  method  to  be  the  best  theoretically, 
he  declared  that  for  practical  purposes  under  general  serv- 
ice conditions  the  most  desirable  scheme  is  that  of  holding 
the  charging  current  constant  by  adjustable  resistance, 
while  determining  the  ampere  output  by  an  ampere-hour 
meter.  This  meter  should  be  designed  to  compensate  for 
the  cell  efficiency,  automatically  shutting  off  the  charge 
when  completed. 

Mr.  J.  H.  Davis,  Baltimore  &  Ohio  Railroad,  bore  out 
Mr.  Norberg's  contention  that  the  recommended  method 
was  chiefly  of  theoretical,  rather  than  practical,  value. 
Close  record  must  be  kept  of  the  specific  gravity  of  the 
electrolyte.  The  "fool-proof"  qualities  of  the  Edison  bat- 
tery recommend  that  cell,  he  thought,  for  railway  use. 
Mr.  L.  S.  Billau,  Baltimore  &  Ohio  Railroad,  said  that 
while  no  difficulty  is  experienced  in  getting  operating  re- 
ports, the  labor  and  expense  of  obtaining  these  is  some- 
times excesssive.  Mr.  E.  W.  Jansen,  Illinois  Central  Rail- 
road, recommended  that  values  of  both  voltages  and  resist- 
ances be  included  in  the  committee's  report,  and  Mr.  Ed- 
ward Wray,  Railway  Electrical  Engineer,  requested  more 
detailed  information  concerning  methods.  Mr.  Joseph  A. 
Andreucetti,  Chicago  &  Northwestern  Railroad,  doubted 
the  possibility  of  rigidly  fixing  any  standardized  battery- 
charging  method  under  the  varying  conditions  of  practice. 

Other  Committee  Reports  and  Papers 

Brief  progress  reports  were  also  submitted  by  the  fol- 
lowing members  of  committees:  Head-end  equipment, 
W.  J.  Bohan,  Northern  Pacific  Railway;  head-lamps,  C.  R. 
Sugg,  Atlantic  Coast  Lines;  illumination,  L.  S.  Billau,  Bal- 
timore &  Ohio;  data  and  information,  Edward  Wray,  Chi- 
cago ;  lamp  specifications,  J.  L.  Minnick,  Pennsylvania 
Railroad;  outside  construction,  H.  M.  Warren,  Delaware, 
Lackawanna  &  Western  Railway;  standards,  standardiza- 
tion and  shop  practice,  E.  W.  Jansen,  Illinois  Central  Rail- 
road; wire  specifications,  W.  A.  Delmar,  New  York  Cen- 
tral; terminal  facilities,  Alexander  McGary,  New  York 
Central. 

Mr.  A.  J.  Sweet,  of  Milwaukee,  Wis.,  illuminating  engi- 
neer, has  been  retained  by  the  committee  on  illumination 
to  conduct  a  series  of  tests  of  illuminants,  reflectors,  ar- 
rangements, spacings,  etc.,  which  will  be  reported  at  tin- 
Chicago  meeting  in  October. 

At  the  afternoon  session  Mr.  S.  T.  Dodd,  of  the  Gen- 
eral Electric  Company,  Schenectady,  N.  Y.,  delivered  an 
illustrated  talk  on  the  gasoline-electric  motor  cars  manu- 
factured by  his  company,  tracing  their  development  in 
competition  with  other  self-propelled  units  and  describing 
the  present  165-hp  outfits  which  can  attain  high  speeds 
and  make  runs  of  several  hundred  miles  on  a  single  charge 
of  fuel. 


Representing  the  Illuminating  Engineering  Society,  Mr. 
G.  H.  Stickney,  New  York,  appeared  before  the  railway 
electrical  engineers  to  ask  for  more  active  co-operation  in 
the  fields  of  illumination  of  cars  and  railway  properties. 
He  suggested  joint  meetings,  the  exchange  of  authors  of 
papers,  joint  committees  and  representation  on  local  com- 
mittees. Mr.  J.  L.  Minnick  expressed  approval  of  the 
plan,  which,  he  said,  would  impart  valuable  information  on 
lighting  to  the  railway  men,  while  at  the  same  time  it 
might  give  the  illuminating  engineers  a  more  practical 
conception  of  railway  requirements. 

The  annual  convention  of  the  Association  of  Railway 
Electrical  Engineers  will  be  held  at  the  LaSalle  Hotel, 
Chicago,  Oct.  20  to  24. 


The  New  York  Electrical  Society 

A  total  of  275  members  attended  the  visiting  meeting  of 
the  New  York  Electrical  Society  -recently  held  at  the 
Woolworth  Building.  Air.  Charles  E.  Knox,  consulting 
engineer,  described  briefly  the  electrical  installation  and 
elevator  equipment  of  that  building.  The  members  were 
taken  into  the  generating  room,  which  contains  two  500- 
kw,  one  300-kw  and  one  200-kw  reciprocating-engine- 
driven  250-volt  generator  unit.  The  building  is  equipped 
with  a  three-wire  system,  balancer  sets  being  used  to  take 
care  of  the  neutral  current. 

Two  of  the  twenty-eight  elevators  were  utilized  to  carry 
the  members  to  the  fifty-first  floor,  while  a  shuttle  eleva- 
tor carried  them  to  the  observation  gallery  on  the  fifty- 
fourth  floor.  The  main  elevators  are  of  the  gearless  trac- 
tion arranged  for  a  speed  of  700  ft.  per  minute.  On  account 
of  the  severe  service  to  which  the  elevators  are  subjected 
use  is  made  of  an  elaborate  signaling  system  by  means 
of  which  a  dispatcher,  whose  sole  duty  is  to  start  the  cars 
at  proper  intervals,  can  communicate  with  each  elevator 
operate:  at  any  timt  and  thus  prevent  useless  waste  oi 
time. 

At  the  annual  business  meeting  of  the  society  held  in 
connection  with  the  visiting  meeting  the  following  offi- 
cers were  elected:  President,  Mr.  H.  H.  Barnes,  Jr.;  vice- 
presidents,  Messrs.  S.  S.  Edmands,  A.  H.  Lawton  and  Carl 
Schwartz ;  secretary,  Mr.  George  H.  Guy,  and  treasurer, 
Mr.  Henry  J.  Hoeltge.  Mr.  Guy  V.  Williams  was  awarded 
the  Barnes  silver  cup  for  securing  the  largest  number  of 
applicants  for  admission  to  the  society  during  the  season. 

The  secretary  announced  that  Nos.  1  and  2  of  the  Trans- 
actions of  the  society  have  been  printed  and  distributed, 
and  two  other  issues  will  appear  shortly.  The  publishing 
of  the  transactions  represents  a  new  and  important  de- 
parture in  the  society's  activities. 

No.  1  of  the  Transactions  includes  papers  presented  at 
the  meeting  of  October,  1912,  by  Drs.  Baskerville  and  Gold- 
smith, of  the  College  of  the  City  of  New  York,  the  re- 
spective titles  being  "The  Chemistry  of  Tungsten  and  the 
Evolution  of  the  Tungsten  Lamp"  and  "Radio-Engineering 
at  the  College  of  the  City  of  New  York."  The  first- 
mentioned  is  of  particular  interest  for  its  historical  account 
of  the  development  of  the  tungsten  lamp.  The  paper  by 
Dr.  Goldsmith  includes  an  illustration  and  description  of 
the  verv  complete  wireless-telegraph  equipment  presented 
to  the  college  by  Mr.  Gano  Dunn. 

The  second  issue  inpludes  a  biographical  sketch  and 
portrait  of  the  late  Horatio  A.  Foster,  Mr.  Foster's  paper 
(presented  Nov.  25,  1912)  entitled  "Reminiscences  of  an 
Electrical  Engineer,"  and  an  illustrated  description  by  Mr. 
Carl  Schwartz  of  the  New  York  Central  Terminal,  a  visit 
to  which  formed  the  program  of  the  December  meeting 
of  the  society. 

The  paper  presented  Jan.  30,  1913,  by  Dr.  R.  W.  Wood, 
of  Johns  Hopkins  University,  on  "Photography  by  In- 
visible Light"  forms,  with  illustrations,  the  subject  of  No. 
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3.  Issue  No.  4  contains  an  illustrated  account  by  Mr.  Wil- 
liam J.  Hammer  of  the  Rupert  historical  collection  of  in- 
candescent lamps — more  than  1000  in  number  formed  by 
the  author,  now  the  property  of  the  Association  of  Edi- 
son  Illuminating  Companies,  which  has  provided  appropri- 
ate quarters  for  the  collection  in  the  Engineering 
ties  Building,  where  it  may  be  seen  by  the  public  I  his 
issue  also  includes  the  paper  presented  on  ihe  same  date 
by  M.  Antoine  Pollak  describing  the  Pollak-Virag  rapid 
telegraph    which    photograph;  irds    in    letters    the 

words  of  messages.     The  lecture  by   Mr.   C.   F,   Lacombe, 
delivered  at  the  March  meeting,  on   New  York   I 
lighting  and   fixtures   is   printed,   together   with   numerous 
illustrations,   in   No.  5. 

The   April    meeting    furnished    t v. Ii     I    papers   on 

flying  machines,  which  form  No.  '1  of  the  Transactions. 
One  of  these,  by  Lieut.  T.  G  Ellyson,  [J.S.N.,  is  of  par- 
ticular interest  through  giving  a  hi  etch  of  the 
development  of  the  "flying  boat"  and  litest 
forms  and  achievements.  The  second  paper.  In  Mr.  I'..  A 
Sperry,  has  for  its  subject  the  application  oi  the  gyroscope 
to  the  flying  machine,  the  text   being  well   illustrate,] 

The  successful  career  of  the   New    VToi  I   So- 

ciet)    since   its  organization   in    1K.X1    has    abundantly   justi- 
fied its  founders  in  the  belief  ,,f  the  need  1  t  a   society  in 
New  York  City  having  for  a  purpose  "to  presi  nl  in  popular 
but    none  the  less  authoritative    form   th< 
in  the  electrical  and  allied   scienci      ,  id     ,  need 

has  rather  been  heightened  than  otherwise  since  then  by 
the  establishment  there  of  many  purelj   1  ieties, 

the  work  of  which  the  New  Yorl  ad- 

mirably supplements  by  a  popular  treatment  of  many  sub- 
jects that  these  bodies  deal   with  primarily    from   th( 
strictly    technical    point    nf    view. 

Now  that  its  Transaction  being  printed  regularly, 

there  is  a  prospect  that   the  societ)    will  iddi 

tional  support  necessarj   1 ki    il  d      1  n  institution 

like  those  in  I  ondon,  Paris,  Berlin  and  elsewhere  in  Europe. 

The  latter  have   liee,  ime   I  elebl  of   lec- 

tures appealing  almost  equally  to  laymen  and  men  of 
tific  pursuits.      It   is  expected  that,  a-  a  r<  t'ort^ 

and  example  of  Retiring-president   II.   I  .  Dohet 
mented  by  the  generositj   "t   Ex  vice-presideni   Willard   E 
Case,  in  publishing  the   Transactions,  the  society   will  re 
ceive  the  larger  support  which  alone  is  needed  to  permit  it 

to  attain  easily   the   rank   of   its  successful 

European  cities 


Joint    Meeting:    of    British    and    French    Electrical 
Kngineers  at  Paris 

A  joint  meeting  of  the  British  Institution  of  Electrical 
Engineers  and  the  French  Societe"  Internationale  des 

trii-icns  was  held  at    Paris   M  11  \fter  the  v 

had  been  welcomed  h\  M.  Berthelot,  president  of  the  French 
society,  the  following  six  papers  on  electric-traction  sub- 
jects were  read  m  abstract     nd  di  cussed. 

High-Tension  Conti  r  Tract  ion 

In  a  papei  by  Mr.  ]  Gral  muller  were  discussed  th( 
sibilities  of  development  of  high  tension  direct-current 
don  systems.    After  sketching  the  history  stems, 

the  general  problem  was  considered  under  the  several  heads 

oi    high  ten  ion   generation,  use  of  overhead  trolle) 
ductors,  motors  and  act  control,  safety,  etc.     At 

1.',  ,,  volts  and  above,  the  m   tor  generator  with  its  inert 
numbei    01    poll  rtes   available   for   generation.     The 

cascade  converter   maj  favoi  ibl) 

i,,  1  1,000  volts.  Its  operation  is  excellent  and  us  starting 
and  compounding  easj  ["he  rotary  converter  is  available 
for  ranges  up  to  taoo  volts.  A  dynamo  with  a  single  com 
mutator  "HI  operate  satisfactorily  up  to  1500  volts,  or  in- 
deed   at    30OO   VOltS    In  ng    a    second    wind: 


commutator 

Railway-type  mercury  rectifiers  are  now  being  perfected 
and  such  apparatus  with  ratings  up  to  300  kw  all 
Since  the   fall  of  pressure  in  these  tubes  is  constant,  the 
ncies  obtained  at  high  voltages  are  nearly  unity. 

■     continuous  current  are  likely  to  be  the 
safe-  limit  for  some  rim  mce  at  this 

kw,  it 
appears  that  powerful  locomotives  can  be  utilized  only 
where  a  third-rail  is  installed  riace 

I   pressure, 
author  also  prcs>  1  uid  mathem 

analysis  of  asynchi 

m-  problems  of  theii  •  compensat- 

ing   windings,    inclosed 

lb,    paper  includes  a  tabulation  of  practical  installations  of 
direct-current    railw.v.  n    America 

n  the  Continent.     The  1:  ge  listed  is  that  of 

the   Butte,  Anaconda  &   Pacific  Railway.  ,>n  which  ro 
mile-  of  track  are  electrified 

SlNi 

In  a  !  by  Mr.  Marius 

11  various  mechanical  consideratioi 
head  CO  11, lu,  0,1  -.  ■  being 

paid  to  '  '  the  repulsion  and  the 

I  he  motoi  nted  with  b) 

hdi  have  included  the  well-known  \\ 

:.-  repulsii  n  motor,  the 
\.  I  .  repulsion  motor,  the  Jeumont   - 

motor   with    a   trai  ~    l'le 

elect!,,'  ireuit   under  the  brushes,   and 

ries  motor  with  an  elliptical  field  built  by  the  French 
Thomson-Houston  Company.    On  account  t  the 

repulsion  motor  is  found  inferior  at  frequi 

per  second.     '  twing  to  its  -mailer  number 

amount  of  it  motor,  with,  con- 

sequently,  less  advai  I  terial. 

i  kiii.  \i  io\  Midi 

by  Mr.  M.  Jullian  were  described  tl 

,.1   tin-   1  hemin   de    Fer  du    Midi.      The 
1  government  will  defray  tin 
,  r  plant,  pipe  lint 
substations,  whili  lu   Midi  will   furnish  the 

hydraulic    and    electrical     machines    and    their 
istructed  h. 

'" 

The  practicable  speeds  rang*    from  70  km  to  60  km  per 

for  opi 

four   an-   of   the   simple   cater.  I     '  ■    the 

double  eaten. irv   type,  and  the  sixth   is 

car-,   the  l- 

long  trams  coming  from  non 

.  ach  end.     [] 

from  the  line  b\ 

contai  •  'nor~ 

hour  1-  reached,  which 
chronis 

El  ECTRI1 

Mr.    \    N     N  nen  live  of  the 

ification  plat  "  stem 

in  the  vicinil  rush 
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hours,  seasons,  etc.,  has  led  to  the  use  of  a  single  type  of 
electric  car  carrying  100  passengers  including  "straphang- 
ers." The  author  pointed  out  that  the  single-phase  system 
affords  considerable  simplification  in  distributing  arrange- 
ments by  the  use  of  static  transformers  in  place  of  rotary- 
converter  substations.  It  also  accomplishes  a  saving  in  the 
number  of  attendants,  improved  efficiency  and  freedom 
from  electrolysis  troubles.  With  the  direct-current  system 
the  equipment  of  the  coaches  is  much  lighter  and  less  cum- 
bersome, the  acceleration  is  more  rapid  and  the  motors  are 
more  efficient.  This  system  is  also  safer,  since  the  current 
does  not  have  to  be  taken  above  the  floor  of  the  car.  The 
power  house  will  be  required  to  furnish  400  to  500  motor 
coaches  with  650-volt  direct  current  through  a  third  rail 
paralleling  the  track.  The  substations  will  receive  this 
energy  as  three-phase,  25-cycle,  15,000-volt  alternating  cur- 
rent. The  third-rail  collector  shoe  is  to  be  of  the  under- 
running  type.  By  the  aid  of  an  interesting  control  system 
a  certain  variation  is  permitted  in  the  voltage  of  the  direct- 
current  supply. 

Railway  Electrification  Problems  in  the  United 
States 

A  paper  by  Mr.  H.  Parodi  was  devoted  particularly  to 
financial  and  operating  results  of  railway  electrification  111 
America.  The  subject  was  divided  under  the  three  heads 
of  suburban  lines,  main-line  service  and  mountain  railways. 
Among  the  tabulations  of  data  given  were  an  estimate  of 
the  cost  of  the  New  York,  New  Haven  &  Hartford  single- 
phase  electrification,  an  account  of  the  working  expenses 
of  the  New  York  Central  electrification,  etc. 

From  curves  presented  by  the  author  it  was  shown  that 
as  the  weight  increases  the  cost  of  steam  traction  rises 
much  more  rapidly  than  does  the  cost  of  electric  traction. 
The  cost  of  maintenance  and  repairs  to  electric  locomotives 
does  not,  on  the  other  hand,  seem  to  be  directly  affected  by 
the  gradient  or  by  the  drawbar  pull.  Thus  there  is  a  certain 
weight  above  which  electrical  working  is  much  more 
economical  than  steam  working. 

Other  interesting  considerations  result  from  electrifica- 
tion. With  regenerative  braking,  track  maintenance  and 
brake-gear  up-keep  have  been  found  to  be  reduced.  Long 
gradients  can  be  descended  almost  without  the  application 
of  mechanical  brakes.  The  saving  in  up-keep  and  repairs 
appears  to  be  sufficient  to  pay  for  a  considerable  part  of  the 
initial  cost  of  electrification. 

Petrol  Electric-Motor  Vehicle 

A  paper  by  Mr.  J.  B.  G.  Damoiseau  contained  a  brief  his- 
torical sketch  of  the  earliest  self-contained  electric- 
propelled  vehicles,  which  used  steam  prime  movers,  and 
was  devoted  largely  to  detailed  descriptions  of  the  gasoline- 
engine-driven  motor  vehicle  of  the  Societe  Anonyme  de 
Locomotion  filectrique,  the  North  Eastern  Railway  Com- 
pany, the  Dion-Bouton  system,  the  Societe  Westinghouse 
du  Havre,  the  Bergmann  Elektricitats-Unternehmungen 
Aktien-Gesellschaft,  the  Allgemeine  Elektricitats  Gesell- 
schaft,  the  General  Electric  Company,  the  British  Thomson- 
Houston  Company,  the  Swedish  State  Railway,  the  Pieper 
system  and  the  Thomas  petrol-electric  system. 

The  advantages  and  disadvantages  of  the  various  types 
were  enumerated  and  a  discusssion  was  included  of  the  best 
fuels  to  be  used.  Initial  cost  and  cost  of  operation  were  also 
discussed,  together  with  figures  giving  the  total  expenses  of 
running  petrolt-electric  vehicles.  The  four  types  of  inde- 
pendent motor  vehicles  now  available  are  those  driven  by 
steam,  storage  batteries,  gasoline  engines  with  mechanical 
transmission  and  gasoline  engines  with  electric  transmis- 
sion. Storage-battery-driven  cars,  declared  the  author, 
have  not  been  abandoned,  and  gasoline  engines  with 
mechanical  transmissions  are  not  flexible.  The  desirable 
characteristics  displayed  by  the  gasoline-electric  cars  em- 
phasize, however,  the  shortcomings  of  the  steam  units,  so 


that  if  the  use  of  independent  motor  vehicles  continues  to 
develop  gasoline-electric  cars  may  preponderate. 

Discussion 

With  Mr.  W.  Duddell  in  the  chair,  the  discussion  was 
opened  by  Mr.  Mazen,  who  explained  that  the  problem  of 
electrifying  the  suburban  lines  of  the  Ouest  fitat  Railway 
was  largely  governed  by  the  fact  that  the  rush-hour  traffic 
is  about  eight  times  that  of  the  slack  hours,  whereas  the 
usual  ratio  on  suburban  lines  may  be  regarded  as  3  to  1. 
The  ease  with  which  the  power  of  the  trains  could  be  varied 
was  of  importance,  consequently  motor  coaches  have  been 
employed,  without  trailers.  For  the  Ouest  fitat  road,  the 
newest  trains  will  have  four-motor  coaches,  totaling  640 
hp  per  coach,  which  is  equivalent  to  9  hp  per  ton.  Con- 
cerning the  question  of  single-phase  versus  direct-current 
operation,  Mr.  Mazen  admitted  that  single  phase  with  an 
overhead  conductor  is  excellent  for  single  track  and  light 
traffic,  but  with  large  stations  and  several  lines  of  rails  the 
advantage  is  neutralized.  But  even  in- the  case  of  ordinary 
Jouble-track  lines  engineers  are  opposed  to  overhead  con- 
struction, especially  trolley  wires  suspended  from  span 
wires,  for  in  the  event  of  a  derailment  two  or  three  posts 
knocked  down  would  stop  the  whole  line  and  temporary 
single-track  working  during  the  emergency  would  be  im- 
possible. At  Batignolles  and  St.  Lazare  on  the  Ouest 
fitat  system  there  are  twenty  and  thirty  lines  of  track 
respectively.  Each  track  must  be  absolutely  independent  of 
the  other,  which  is  always  posssible  in  third-rail  operation. 

Mr.  Robert  T.  Smith  spoke  chiefly  on  Mr.  Parodi's  paper, 
which,  he  said,  was  of  particular  value  in  showing  why  the 
electrification  of  railways  offers  a  different  problem  in  the 
United  States  from  that  in  Europe.  For  suburban  lines  the 
engineering  problems  of  electrification  have  been  solved, 
and  merely  the  commercial  problems  remain.  In  the  case  of 
hilly  districts  there  is  a  critical  gradient  above  which  elec- 
tric driving  will  always  pay.  In  Mr.  Smith's  opinion  either 
direct-current  or  .single-phase  is  better  than  three-phase 
owing  to  the  series  characteristic  torque  obtained.  Re- 
cuperative braking  does  not  spoil  the  single-phase  motor  in 
other  respects.  There  is  an  immediate  future  for  electric 
traction  for  mining  traffic  in  hilly  districts.  A  3500-volt 
direct-current  line  will  be  started  in  England  soon.  For 
general  purposes,  said  the  speaker,  the  actual  strength  of 
the  drawbar  is  the  limiting  factor.  Averaging  12  tons,  this 
corresponds  to  a  train  weighing  2500  tons  to  3000  tons. 

Mr.  Robert  Hammond,  speaking  in  French,  offered  his 
thanks  and  congratulations  to  the  authors  of  the  six  French 
papers.  The  question  of  electrification,  he  said,  is  entirely 
an  economic  one,  and  he  considered  that  it  was  largely 
dependent  on  plant  costs. 

Mr.  Bochest  spoke  on  Mr.  Damoiseau's  paper.  He 
referred  to  the  pioneer  work  of  Heilmann  and  pointed  to 
the  large  variety  of  uses  which  exist  for  "electric  coupling." 
For  the  turrets  on  warships,  for  instance,  a  range  of  speed 
of  1 1300  is  desirable,  while  the  masses  to  be  moved  are 
enormous.  In  such  a  case  there  might  be  a  saving  of  30  per 
cent  in  fuel  by  using  electric  drive. 

Mr.  Marius  Latour  said  that  since  the  contact  surface  on 
the  commutator  depends  on  the  frequency,  there  is  no 
doubt  that  the  cost  of  maintenance  of  a  25-cycle  system  is 
nearly  double  that  of  a  15-cycle  system.  He  contended  that 
the  use  of  auxiliary  poles  in  single-phase  motors  introduces 
no  complications.  The  single-phase  system  requires  heavier 
locomotives  but  affords  the  advantage  of  a  single  contact 
wire.  Mr.  Latour  regretted  the  separation  of  single-phase 
systems  into  two  sharply  divided  schools  of  practice  and 
advocated  a  combination  of  the  best  points  of  all  the  meth- 
ods. He  touched  briefly,  but  without  appearing  very 
sanguine,  on  the  ultimate  possibility  of  employing  a  rotary 
converter  on  the  locomotive,  so  as  to  enjoy  the  combined 
advantage  of  high-tension  single-phase  at  a  comparatively 
high  frequency  on  the  trolley,  and  the  direct-current  motor 
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for  driving.  As  to  the  immediate  practical  application  oi 
the  mercury-vapor  rectifier  he  was  not  very  optimistic 
either  but  he  cited  a  case  in  which  a  1 200- volt,  1000-amp 
mercury  rectifier  had  been  in  continuous  use  for  seven  days. 

Mr.  Gratzmuller  expressed  belief  that  the  repulsion, motor 
jiiij^Ii l  now  be  ruled  out  of  court  and  thai  thi  field  a  as  left 
to  the  series  compensated  motor.     rh<  ad  ingle- 

phasc  over  high-tension  direct  current  amounts  to  only  15 
per  '''Hi      II di  dimin- 

ish the  nut  betw irn  shorl  cin  in  this 

way  the  size  oi  the  comi  ly  reduced. 

By  placing  thi  resistors  in  supplemental 
tory  arrangement  is  secured  without  incn 
the  armature. 

Mr.  Gratzmuller  said  that  a  420-voll  Westinghouse  single- 
phase  motor  has  a  conta 

500-volt  direct-current  motor,      ["he  advantages  of  alternat- 
ing  over    direct    current,    he    concluded,    are    1 1 
1. 1.1I  1 1 . ■  ■  and  ill-  possibility  01  thout  break- 

ing  the  circuit.  Mr.  Gratzmuller  added  that  he  had  pro- 
posed and  patented  a  transforms  arried 
on  1  lie  locomotive  to  convert 

A  very  simple  method  would  1.,   to  emploj  a   squirrel-cage 
rotating    transformer   and    to    regulate 
brushes,  hut  he  did  not  reo  1  his. 

Mr.    Parodi,    wl •     1       /-I.e.    said    that    he    was    not    an 

opponent  of  single  pha  ptical  about 

accept  11 1-  ca  nil  figun 

Mr.  Girousse,  of  tin    French  l'"  I  1  erred  to  his 

system  for  neutralizing  disturbances  in  telegraph  cin 
1 1  deals,  howevi 

doe,  not   reinio  i    u lur  t,,  harmonies. 

Mr.  W.  Slingo,  of  the  British   Pi  si  Office,   said  that  the 
British  telegraph  circuits  would  he  particular^  liable  to 
turbance   owing    to   the    high    speeds   at    which    the) 
worked.     I  he  risk  to  railway  signaling  circuits  with  • 
return  is  also  great      1      ;  ouble  was  avoided 

! version  to  common-battery  working.      I  he  pn 

seems    tO   I"     how    to   dividl     the    earth   hetween    il 

and  traction  engineei  -      1 1    ingl  id  he 

avoided,  then-   would   he   lifficulty   in  overcoming 

other  effects.    Tests  on  a  telegraph  circuit  20  ft.  awa] 

a  70,000-voll  electric  railwaj   line,  km   running  parallel  to 

it.  showed  potentials  of  600  volts.     Bj  interposing  a  pat 

earthed  win-  this  preSSUn  was  reduced  t"  50  volts.  In  an- 
other case  a  telephone  wire  broke  of]  and  set  tire  to  the 
grass  on  which  it  fell  owing  to  tin-  sparking  of  the  induced 
current. 

Mr.  Mazen,  engineer  in-chiei  ot  the  Ouest  6tat  railwaj 
emphasized  that   the  correct  tilways  is  to 

obtain  their  energy  Supply  from  a  central  station  and  not  to 

generate  it  themselves. 

Ml.   Maurice   l.chhmc  next    lead  a   paper  on  the  subj 

"Three-Phase  Current."     ["his  was  a  long  review  1 

cut  practice  and  recent   developmi  read   from 

manuscript.  The  paper  is  reserved  for  publication  in  the 
Bulletin   of   the    SocieTe    Internationale  riens 

There  was  no  discussion. 

kill      \  I  ON     I    AMI' 

On  Saturday  the  proceedings  opened  with  an  interesting 
lecture  by  Mr,  Georgi  de  on  luminescent  neon  tubes. 

Mr.  Claude  explained  that  an  electrical  discharge  passes 
easily  through  neon,  the  ratio  oi  the  voltages  required  for 
a  discharge  across  the  same  distance  in  air  and  ne.  u  being 
respectively  100  to  13      Unfortunately,  however,  the  neon 

Spectrum   contains   no  blue   In/  'ilt\    is   that 

impurities   escaping    from   thi  will   prevent   the 

neon  from  being  set  into  luminous  vibration.     This  latter 
trouble  is  overcome  b)   purifying  the  neon  with  cha 
cooled  by  liquid  air.     khe  electrodes  require  lare.c  surfaces 
to  prevent   their  volatili     tion.     Such  rubes  exhibit 
beyond  those  of  incandescent  lamps.     Compared  with  the 


Moore   tuhe,   the    voltage   required    ;  it   one-third 

and  the  candle-power  intensity  is  greater 

per  meter  instead  of  Go.    The  efficiency  1-  also  better 

0.6  instead  oi    1.7  watt  per  candle. 

To  overcome  the   reddish  color  of   the  light,  neon  tubes 
and   mercury-vapor    tub(  injunction.      Here 

another   difficulty    occur  .de    neon   tubes    require 

high-tension  alternating  curp  Hewitt  tub( 

continuous  current.     In  place  of  ordinary  mercury  vapor, 
Mr    <  laudi    uses  for  his  "correcting"  tubes  tubes  containing 

ie  combinatii 
illumination  of  an  agi 
from  0.8  watt   to  0.9  watt  per  candle. 

Wire]  i 
In  1  ommandant  1 1.  A.  Feme  tin 

eral    use    of    wire 

tributing   time    m  this   method    all    inter- 

ne-  are   eliminate  i    the 

clock    ■  \\  ireless    transmission   of    In. 

son  of  it-  general  applicability  and  accural 
to  all  other  systems.     V\  sated  in  al! 

with    the    velocit .  -miul- 

taneousl)     n  land  or  sea  f 01  iy  all 

ribed 
the  S)  stem  employed  at  the  1 
nection    is    made    hetween    a    special    clock    and    the 

An  ordinary  unskilled  person  can 
Lte  the  difference,  within  'ii  the  time 

indicated  b 

er.    With  •  • 
and    with    mechanical 
inean- 

Thi  •  r  plant  at   Paris  and  the  Ark 

eminent     -tat  ion    at     \\ 
determine  I 

with  the   -  ■  the  distance 

and  Ik  1  -  of  the  -t.  inter- 

changed  and  on   I 

carried  on  between  two 

1   by   means   of   photographic   galvanometers   with   a 
rapid  and  uniform  swing  superimposed  by  the  vibratn 
.1    limine    forl{|   thus   making  •     with 

acccuracy  I  ■  ill  enable  the  oh-- 

to   determine   ih.  Meant 

figures. 

VUTOMATIC    AC( 

Ext  B  \ 

Among     the     promising     developmi  its     "i     mechanical 
switching  de\  ices  t"  manual  telephot 
out   in  a  paper  b)    Mr. 
evenly  distributing  traffic  nwr  a  number 

the  lran-.ni;- 
tions   on   "1" 

terminated  ;   1  3  >  equipment  I 
going  call  ■ 
used  for  operating    1  verj 

The  ribed  details 

distributing  traffii 

result 

to    the 

delay  perators  in  finding  slack  call 

To   remedy   this   a   mechanical   device    known 
going  r.     When  si 

-     until     the 
wipers  find  .111  idle  "B"  win   t     which  thi  '  can 

Mr.  <"■    11.  Nash,  chi<  stem 

Electric  <  ompany,  alia  ntiat- 

~-'ingo. 
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since  the  operator  does  not  know  who  is  the  calling  sub- 
scriber. To  make  provision  for  this  he  proposed  a  signal- 
lamp  board  arranged  to  be  visible  over  the  entire  exchange. 
Mr.  Nash  also  pointed  out  that  the  operator  should  save 
about  one  second  per  call  where  the  traffic  distributor  is 
employed,  and  that  in  consequence  the  equipment  of  the 
operator's  position  might  be  increased  by  three  or  four 
cord  circuits.  The  next  step  would  be  to  wipe  out  the 
multiple  altogether. 

Entertainment,  Visits  to  Works,  Etc. 

As  a  feature  of  the  meeting,  two  of  the  largest  generat- 
ing plants  in  Paris  were  visited,  namely,  the  St.  Denis  sta- 
tion and  the  so-called  Triphase  at  Asnieres,  which  lat- 
ter however  contains  a  large  proportion  of  two-phase 
equipment  as  well.  The  St.  Denis  plant,  a  description  of 
which  has  been  published  in  these  columns,  is  the  larger  of 
fhe  two  stations.  Considerable  interest  was  evoked  by  an 
11,000-kw  Brown-Boveri  turbine  set  recently  installed 
there.  It  is  a  25-cycle  machine  generating  at  10,250  volts 
and  running  at  750  r.p.m.,  and  it  has  an  overload  capacity 
of  15,000  kw  for  half  an  hour.  The  other  visits  of  the 
delegates  included  the  tramway  and  railway  depots  and  car 
sheds  of  the  Compagnie  Generate  des  Omnibus  de  Paris, 
the  Metropolitan  Railway  and  the  Nord-Sud  Railway  and 
also  the  wireless  installation  of  the  Eiffel  Tower. 


"  Home  Rule  "  Versus  State  Control  of  Illinois 
Public  Utilities 

An  interesting  public  hearing  was  held  on  the  evening 
of  June  16  in  the  Capitol  at  Springfield,  111.,  by  the  com- 
mittee on  public  utilities  of  the  State  Senate.  The  question 
under  discussion  was  the  adoption  of  the  Rapp  bill  creating 
a  public-utility  commission  for  the  State  of  Illinois.  This 
bill  was  originally  drawn  to  cover  interurban  utilities,  such 
as  railways,  telephone  and  telegraph  service,  while  per- 
mitting cities  of  over  20,000  population  to  elect  whether 
they  should  come  under  commission  control  as  to  local 
utilities,  like  gas,  electric  service,  water  supply  and  local 
telephone  and  street-railway  service.  However,  the  lower 
house  cut  out  Article  6,  containing  this  provision,  making 
it  a  straight  state-wide  public-utility-commission  law. 

This  action  was  extremely  distasteful  to  the  city  admin- 
istration of  Chicago,  which  has  had  municipal  regulation  of 
utilities  for  the  last  eight  years.  A  special  meeting  of  the 
City  Council  was  held  on  June  16,  beginning  at  9:30  a.m. 
Resolutions  favoring  "home  rule"  of  public  utilities  and  the 
restoration  of  Article  6  were  adopted.  It  was  also  voted 
that  all  members  of  the  City  Council  be  urged  to  go  to 
Springfield  later  in  the  day  to  present  the  city's  case.  In 
the  brief  debate  Alderman  Cullerton  made  the  point  that 
the  city  receives  between  $900,000  and  $1,000,000  a  year  as 
compensation  from  local  utilities. 

Mayor  Harrison,  several  members  of  his  official  family 
and  about  forty  of  the  seventy  aldermen  went  to  Spring- 
field during  the  day  and  appeared  at  the  public  hearing  in 
the  Senate  chamber  in  the  evening. 

Senator  Glackin,  of  Chicago,  chairman  of  the  Senate 
committee  on  public  utilities,  presided  at  the  meeting.  He 
is  in  sympathy  with  the  "home  rule"  idea,  and  so  declared 
himself  in  opening  the  meeting.  He  asked  whether  the 
Legislature  was  afraid  to  trust  the  people  to  control  their 
own  local  affairs.  He  said  that  he  expected  the  Governor 
to  veto  any  measure  opposed  to  home  rule.  Chicago  had 
one-half  of  the  utilities  of  the  State  and  looked  to  the 
Senate  for  protection,  he  said. 

Mr.  W.  H.  Sexton,  corporation  counsel  of  Chicago,  gave 
a  history  of  the  present  legislative  situation.  He  asked  for 
home  rule  for  Chicago,  defining  home  rule  as  control  by 
the  City  Council  and  not  by  a  municipal  commission. 


Mayor  Carter  H.  Harrison,  adroit  and  self-possessed, 
made  a  strong  appeal  to  the  Senators  to  permit  Chicago  to 
retain  its  present  system  of  municipal  control.  It  would  be 
reactionary,  he  said,  to  take  away  from  Chicago  home  rule 
of  public  utilities.  The  Mayor  thinks  that  the  city  has 
exercised  its  discretion  well  and  cited  the  traction  settle- 
ment ordinances  of  1907,  which  have  brought  $11,000,000 
into  the  city  treasury.  He  declared  that  traction  conditions 
in  Chicago  compare  favorably  with  those  in  Milwaukee 
and  New  York — cities  where  state-commission  control 
obtains.  Further,  Chicago  has  obtained  for  itself  80-cent 
gas,  and  the  Mayor  has  no  doubt  that  a  satisfactory  settle- 
ment will  be  reached  with  the  Commonwealth  Edison  Com- 
pany in  the  pending  readjustment  of  electric -service  rates. 

The  Mayor  was  asked  many  questions.  To  Senator 
Walter  Clyde  Jones  he  said  that  no  doubt  a  municipal  com- 
mission or  bureau  would  be  created  by  the  City  Council 
unless  adverse  legislation  prevented.  Senator  Dailey,  of 
Peoria,  cross-examined  the  Mayor  as  to  political  party 
pledges  and  as  to  possible  conflict  between  state  and  munici- 
pal control  as  in  the  case  of  local  and  long-distance  tele- 
phone traffic,  for  instance.  Mayor  Harrison  expressed 
himself  as  welcoming  state  regulation  of  interurban  utili- 
ties, such  as  railways,  telegraphs  and  telephones,  with  home 
rule  for  all  municipalities  in  the  State,  large  and  small. 
There  would  be  no  conflict,  he  thought. 

Alderman  Richert,  chairman  of  the  finance  committee 
of  the  Chicago  City  Council,  said  that  the  men  composing 
that  body,  each  representing  from  60,000  to  75,000  con- 
stituents, could  be  trusted. 

Alderman  Charles  E.  Merriam,  the  leading  independent 
of  the  Chicago  City  Council,  who  is  also  professor  of  polit- 
ical science  in  the  University  of  Chicago  and  widely  known 
as  a  scholar  in  politics,  supported  his  colleagues  unre- 
servedly on  the  home-rule  proposition.  He  explained  the 
Hindus  operandi  of  municipal  regulation  in  Chicago 
through  the  Council  committees  on  local  transportation  and 
gas,  oil  and  electric  light.  He  believed  that  the  city  had 
secured  better  results  than  would  have  been  obtained  by 
a  state  commission,  and  cited  the  recent  telephone-rate 
regulation  in  proof.  A  state  commission  would  have  less 
accurate  knowledge  of  local  conditions.  He  made  the  state- 
ment that  City  Electrician  Palmer's  report  on  electric- 
service  rates  recommended  a  bureau  of  inspection  of  elec- 
trical service.  The  public  utilities  of  Chicago  are  capital- 
ized at  $500,000,000  and  have  a  combined  gross  income  of 
$100,000,000  a  year.  However,  the  city  has  not  the  power 
as  of  right  to  inspect  the  books  of  these  corporations  and 
to  make  physical  valuations.  The  city,  he  thought,  should 
have  this  power. 

Governor  E.  F.  Dunne  was  the  last  speaker.  He  ex- 
pressed his  belief  in  the  principle  of  regulation  of  public 
utilities.  He  made  his  campaign  largely  on  this  issue. 
After  election  he  aided  in  drafting  the  so-called  Rapp  bill. 
The  Governor  said  that  he  sympathized  strongly  with  the 
home-rule  sentiment,  not  in  Chicago  alone,  but  in  other 
Illinois  cities.  Chicago  had  been  quite  successful  in 
municipal  regulation.  Large  cities  were  better  able  to 
make  rate  investigations  than  small  ones,  having  greater 
means  and  resources.  A  state  commission  was  particularly 
useful  in  protecting  small  cities  from  the  great  utility  cor- 
porations. The  sentiment  of  Chicago  should  be  respected. 
The  Governor  made  it  clear  that  he  favored  the  bill  as 
originally  drawn,  rather  than  as  amended  by  cutting  out 
Article  6,  but  he  did  not  say  that  he  would  veto  the  bill  if 
the  Senate  passed  it  as  amended  by  the  House. 

The  committee  adjourned  to  meet  at  the  call  of  the  chair- 
man. As  the  Legislature  is  to  adjourn  on  or  before  June 
21,  it  was  still  uncertain  when  this  account  was  written 
whether  the  Rapp  bill  would  be  enacted  into  law  at  this 
session. 

The  bill  was  passed  to  second  reading  in  the  Senate  on 
June  17,  without  reference  to  a  committee. 
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Public  Service  Commission  News 

Michigan  Com. mi     to 
In    granting    the    Northern    Micl  I    i  ompany 

authority  to  do  business  in  the  State,  the  Michigan  Rail- 
road Commission  laid  down  the  principle  that  capitalization 
must  be  based  on  investment  ratlurr  than  earning 

power   of   the   company.     Application    had   been    mad 
incorporation   with  a  capitalization  of  $H  mt   the 

commission  decided  that  $9,054,542  would  be  sufficien 
the   purposes   of   the   company   in   covering  its   investment 
Authority  to  pay  banking  and  brokerage  fees  was  refused. 
The   value    placed   on    the-    flowing   rights    was    1. 

and  the  sum  for  this  investment  was  placed  at  $1450,000, 
instead  of  $2,265,000,  as  asked.  Sufficient  funds  were  also 
allowed    Eoi    1    penses  until  thi  taining 

and  1  apable  of  returning  some  profit  on  the  original  in 
nient. 

I  in     compan)    wa      originally    organized    to    build    a 
power   plant   on  the   Sturgeon   River    for   the   purpo 

' shing  the  copper-mining  section  of  the  upper   Michi 

■Mill  iula  with  energ  ght  to 

prevenl  the  issue  of  more  securities  than  is  actually  neces- 

sarj    in  put   ii   mi I  opera 

that  in  the  pasl  stuck  and  securities  were  issued  up  to  the 
limit  of  the  earning  rapacity  of  many  companies  and  that 
the  commission  was  established  to  prevent  this  practice. 
Lands  and  properties,  the  commission  said,  should  be 
talized  at  a  fair  market  value  and  the  company  should 
have  an  allowance  to  cover  time  and  efforts  between  thi 
dates  of  conception  of  the  idea  and  0  ol   the  plant. 

1  1 11  in  Commission 
Mi.    Sanduskj  Gas  &  Electric  Company  has  appeal 
the    commission    from    an    ordinance    passed    by    the    City 
Council  of  Sandusky  reducing  the  charges  fur  energy.    The 
present  rate  is  8  cent     per  1  three  units 

and  5  cents  for  all  above  that.  The  new  ordinance  makes  a 
flat  rate  of  5  cents  up  to  30  kw-hr.  and  3.J  cent-,  ior  all 
above  that  amount. 

Makvi  A  Nil    l  CM  MISSION 

The  Maryland   Public  Service  Commission  lia 
from  its  counsel  an  opinion  in  which  the  plan  of  the 
solidated  <  ias,  Electric  I  ighl  8   Power  1  ompany,  of  Balti 
mure,    to    permit    customers    to 

and  appliances  by  crediting   the  deficit   on  minimum 
trical   charges  on   the   appliance  purchase    price    is    con- 
demned,     rin-  opinion    vas  thi  itest    from  a 
user  of  electricity  against  having  t<>  pay  $2.20  in  add 
to  what  he  bad  alread)   paid  for  bis  electrical  energy  during 
the  past  twelve  months.      1  hi    company  claimed  that   the 
consumer  had  a  contract  undei    1  plan  making  a  minimum 
charge  of  $1  a  month,  and  inasmuch  as  be  bad  used  only 
$9.80  worth  "i   energy  during   the  year,  it   cla 
due  on  the  contrai  umer 
the  privilege  of  buying  an  electric  appliance  and  agreed  t.> 
credil   the  $2.20  to  the  put  1  ha  •>    price,    ind   it    his   1  pinion 
ih.    commission's  counsel  says  that  the  consumer  i-  ! 
for  the  $2.20,  but  he  scores  the  company   for  offering  t" 
apply  that  amount   mi   the  purchase  .if   an  appliance. 
New  York  Commissio 

The  Public  Service  Commission    for  the  Second   District 
announces   that    it    has   bj    order   entered    lime    12,    1913, 

required     further    and     la  tionS     in     telephone     toll 

rates  between  points  in  the  cit     1      New  York.    The  reduc 

tions  now  to  go  into  effect  pi 

scribers'  toll   rate  between    Manhattan,   Melrose  and   Tre- 

iiinnt,  on  the  one  hart 

[sland  excepl  Bay  Side.  Mollis,  Springfield,  Far  Rockawa) 

and   rlammels,  to  which   the   rite  will  be    10  cents      ' 

spoil. line,   reductions  are   made   from  the  upper   Bronx.     Thi 

commission    commends    the    telephone   company    fur    iti 

sponse   to   the   investigating   order,   as   the   result   of   which 


numerous  reductions  in  subscribers'  toll  rates,  aggregating 
a  large  sum,  will  be  effected.  Such  action  has  been  taken 
by  the  company  without  insistence  on  regular  procedure  in 
the  case,  with  tie  ay,  thereby 

avoiding  the  expenditure  of  much  time  and  labor  in  pub- 
lic hearings  and  the  compilation  of  documentary  evidence. 

In  deciding  against  the  Applctun  Water  Works  Company 
in  its  appeal  from  a  ruling  of  the  commission,  the  Supreme 
Court  has  laid  down  some  important  principles  for  the 
valuation  of  a  public  utility  plant.  In  its  appeal  the  com- 
imong  other  things  that  the  commission 
in  fixing  the  vale  perty  for  the  purpose  of  sale 

had   not   included  an   a!  the   indeterminate  per- 

mit which  the  company  had  accepted   in  place  of  its   fran- 
chise and  that  n<.  allowat  g  value  had  been  r 
nized.     In  regard  to  tie  g  value  the  court 
held  that   it  bad  bi                      red  by  the  commission  in  ar- 
riving at  its  estimate  inasmuch  as  the  following  facts  had 

illy    gone    into :    ti.- 
not  onl)    those  as  to  the  cost  of  the  reproduction  and  its 
value  based  on  present  prices  but  also  those  based  upon  the 
average  of  prices  for  live  years;  the  testimony  given  in  the 

lowing  inadequacy  in  the  present  plant  to  meet 
the  reasonable  demands  of  the  public  service  and  the  neces- 
sity 01  iiate  expenditure  of  a  considerable  sum 
to  make  the  plant  reasonably  efficient;  tabulated  statements 
furnished  by  the  company  in  the  rate  case  which  tended  to 
show  that  the  revenues  of  the  plant  had  not  been  sufficient 
at  any  time  to  give  more  than  an  insignificant  return  upon 
the  in  omplete  information  as  to  the  condition  of 
the  physii  al  property,  the  attitude  of  the  public  toward  the 

i  1  he  probable  growth  of  the  city. 


Current  News  Notes 

No  Rehi  vring  in  the  Resale  Case. — The  United 

ned   an   application    i,,r 
■ 
panv  versus  <  I'Donnell,  in  relation  to  the  right  ' 

at    length    1:1  if   June    14. 

forbids  such   a   practice   where   the   pure!  -    full 

title  to  the  patent..!  articl.    at  the  time  of  pure;.  . 
*     »     * 
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Electric  Vehicles  in  Ohio. — Altogether  3610  electric 
vehicles  are  registered  in  the  State  of  Ohio.  Of  this  num- 
ber Cleveland  leads  off  with  1838,  and  other  cities  have  the 
following:  Columbus,  459;  Toledo,  367;  Cincinnati,  238; 
Youngstown,  116,  and  Akron.  99.  The  electric  vehicles 
make  up  approximately  6  per  cent  of  the  total  number  of 
automobiles  in  the  State. 

*  *     * 

Electricity  on  Farms  in  Southern  Idaho. — The  rapid- 
ity with  which  the  farmers  in  southern  Idaho  are  adopting 
electricity  to  general  uses  on  the  farm  has  compelled  the 
Great  Shoshone  &  Twin  Falls  Water  Power  Company  to 
construct  many  miles  of  new  line  during  the  early  spring. 
Practically  75  miles  of  additional  new  lines  are  now  being 
constructed  or  will  be  built  for  this  purpose.  The  company 
has  approximately  400  miles  of  high-tension  lines  in  south- 
ern Idaho,  all  of  which  are  situated  in  a  progressive,  rapidly 
growing  agricultural  community. 

*  *     * 

New  York  Electrical  Exposition,  Oct.  15-25. — An 
automobile  or  motor  show  will  be  held  in  conjunction  with 
the  New  York  Electrical  Exposition  to  be  given  in  the  New 
Grand  Central  Palace,  New  York  City,  Oct.  15  to  25. 
Among  the  features  promised  for  this  year's  exhibition  will 
be  the  latest  industrial  electrical  apparatus,  therapeutic  de- 
vices, electric  vehicles,  safety  equipment,  applications  of 
electricity  in  agriculture,  central-station  and  United  States 
government  displays,  and  a  reproduction  of  the  display 
made  by  Mr.  Thomas  A.  Edison  at  the  Paris  Exposition  of 
1889.  The  general  offices  of  the  Electrical  Exposition  and 
Motor  Show  of  1913  are  located  at  124  West  Forty-second 

Street,  New  York. 

*  *     * 

Denver  Electrical  Show,  Oct.  4-1  i. — During  the  week 
of  Oct.  4  to  11  an  electrical  and  industrial  exposition  will 
be  held  in  the  Denver  (Col.)  Auditorium,  free  use  of  which 
has  been  granted  the  Colorado  Electric  Club  by  the  Mayor 
of  Denver.  This  exposition,  which  will  be  given  under  the 
Electric  Club's  sponsorship,  is  part  of  the  club's  present 
publicity  campaign,  which  is  intended  to  bring  electricity 
and  electrical  men  more  prominently  before  the  public  and 
to  keep  them  there.  The  Denver  Auditorium  contains 
42,000  sq.  ft.  of  floor  space.  Exhibit  booths  will  be  uniform 
in  size  and  arrangement,  each  containing  122  sq.  ft.  Mr. 
L.  M.  Cargo,  1052  Gas  &  Electric  Building.  Denver,  is 
chairman  of  the  space  committee. 

*  *     * 

Electric  Features  of  the  World's  Largest  Ship. — Not 
the  least  important  feature  of  the  Hamburg-American  ship 
Imperator,  which  has  just  completed  her  maiden  trip  across 
the  Atlantic,  is  the  wireless-telegraph  equipment  on  both 
the  main  vessel  and  the  motor-operated  lifeboats.  The 
motor-boat  equipments  have  a  working  range  of  200  miles, 
while  the  range  of  the  main  vessel  equipment  is  1500  miles. 
The  ship  has  two  reserve  antennas  and  two  receiving  in- 
struments for  long  and  short  waves,  designed  for  news 
service  and  rescue  work.  The  station  is  directed  by  three 
operators,  one  of  whom  is  always  at  the  key.  The  Im- 
perator will  be  within  direct  communication  with  land  all 
through  the  Atlantic  crossing.  The  other  electrical  equip- 
ment is  unusually  complete.  Energy  is  developed  by  five 
steam  turbo-generators  and  one  oil-engine-driven  gener- 
ator placed  high  above  the  water  line  on  the  boat  deck  for 
emergency  lighting.  The  ship  is  lighted  by  more  than 
10,000  electric  lamps.  Electrical  energy  is  employed  for 
operating  the  four  passenger  and  five  provision  elevators, 
the  winches,  pivotal  cranes,  call  bells,  heating,  etc. 

*  *     * 

And  Now  the  Motor-Driven  Safety  Razor. — With 
motor  drive  supplanting  other  forms  of  power  in  every 
field,  it  is  surprising  that  the  safety-razor  opportunity  has 
thus   far  been   so  neglected.     New-business  getters   inter- 


ested in  developing  the  early-morning  load  on  their  lines 
will,  however,  welcome  the  application  proposed  in  the 
following  letter  received  by  a  prominent  motor  manufac- 
turer from  an  Arizona  "cash  clothier":  "Dear  Sirs: — I 
am  interested  in  a  patent  safety  razor  which  is  operated 
by  electricity.  I  have  a  motor  about  the  size  of  an  apple, 
attached  to  the  handle  of  the  razor  for  the  purpose  of  try- 
ing the  razor  out.  It  works  the  razor  beautifully,  but  this 
size  motor  is  entirely  too  large  and  bunglesome,  besides  too 
expensive.  We  need  motors  about  the  size  of  a  hen's  egg, 
or  half  that  size  would  be  still  better.  It  doesn't  require 
one  hundredth  part  of  one  horse-power  to  operate  the  de- 
vice. I  will  explain  so  as  to  give  you  a  clearer  idea  as  to 
what  we  need.  The  blade  in  this  razor  has  the  old  reaper 
bar  movement;  it  moves  back  and  forth  across  the  guard; 
instead  of  pulling  or  scraping  the  beard  as  other  razors  do, 
it  cuts  across  the  beard,  saw  fashion.  Now,  we  simply 
want  enough  motor  power  to  make  this  blade  move  back 
and  forth  across  the  razor  guard.  There  is  no  friction  to 
amount  to  anything,  so  it  requires  but  very  little  power. 
Please  let  me  know  the  dimensions  of  the  smallest  size 
motor  you  can  make,  and  give  me  an  idea  as  to  the  price 
in  100  or  1000  lots.    Very  respectfully,  E.  B." 


SOCIETY  MEETINGS 

Society  for  Promotion  of  Engineering  Education. — 
At  Minneapolis,  Minn.,  June  24  to  26,  will  be  held  the 
twenty-first  annual  meeting  of  the  Society  for  the  Promo- 
tion of  Engineering  Education.  The  Hotel  Leamington  will 
be  headquarters  for  the  association,  the  sessions  of  which 
are  to  be  held  at  the  University  of  Minnesota  and  in  the 
West  Hotel.  A  large  number  of  papers  and  reports  on 
educational  subjects  have  been  provided. 

*  *     * 

Brooklyn  Section,  N.  E.  L.  A. — The  fifth  annual  con- 
vention of  the  Brooklyn  Company  Section,  N.  E.  L.  A., 
will  be  held  at  the  Oriental  Hotel,  Manhattan  Beach,  New 
York,  June  25.  The  business  session  will  begin  at  2:30  p.  m. 
and  will  be  followed  by  a  dinner  at  which  addresses  will 
be  delivered  by  General  George  H.  Harries,  president  of 
the  Louisville  Lighting  Company,  and  Mr.  W.  F.  Wells, 
vice-president  of  the  Edison  Electric  Illuminating  Company 
of  Brooklyn. 

*  *     * 

California  Electrical  Contractors. — The  fourth  an- 
nual convention  of  the  California  State  Association  of 
Electrical  Contractors  will  be  held  at  Santa  Barbara,  Cal., 
Aug.  13  to  16.  The  first  two  days  are  to  be  devoted  to 
executive  sessions,  the  third  will  be  an  open  meeting,  and 
the  fourth  will  be  given  over  to  entertainment,  ending  with 
a  rejuvenation  of  the  Jovian  Order.  The  aims  of  the 
societv  are  purely  educational,  its  purpose  being  to  bring 
about  a  closer  affiliation  between  contractors,  jobbers, 
manufacturers  and  central  stations.  Mr.  J.  C.  Rendler,  Los 
Angeles,  is  president,  and  the  secretary  is  Mr.  W.  S.  Han- 
bridge,    1408    Merchants'    National    Bank    Building,    San 

Francisco,  Cal. 

*  *     * 

New  England  Wireless  Society. — At  a  meeting  of  the 
New  England  Wireless  Society  held  at  the  Massachusetts 
Institute  of  Technology  on  Saturday  evening,  June  7,  Mr. 
John  L.  Hogan,  Jr.,  of  the  National  Electric  Signaling 
Company,  presented  portions  of  his  Institute  of  Radio  En- 
gineers paper  on  the  "Heterodyne  Receiving  System," 
which  was  abstracted  in  our  issue  dated  June  14.  In  this 
reading,  which  was  followed  by  a  long  discussion,  the  use 
of  the  "heterodyne"  of  Professor  Fessenden  in  the  Arling- 
ton-Salem  tests  was  dwelt  upon,  rather  than  the  theoretical 
aspects  of  the  device.  The  newly  elected  president,  Mr. 
W.  E.  Duncan,  of  the  Waltham  Watch  Company,  briefly 
addressed  the  meeting,  which  was  the  last  of  this  season. 
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Electrical  Equipment  of  Charles  River  Locks 


Extensive  electric  < motor  applications  at  the  lower 
end  of  Charles  River  Basin  for  operating  boat 
locks    connecting    the    basin     with     Boston     Harbor 


ONI-"  of , the  iiKi.t    notable   inland   waterway  im 
merits  completed  in  the   East  within  recent  years  is 
the  Charle     River  t  Bosti         I  ictend- 

ing  from  tidewater  .it  Boston  Harbor  to  Watertown,  8  miles 
distant,  and  formed  by  the  construction  of  an  earth  dam 
1200  ft.  long  and  about  20  ft.  in  height  above  mean  low 
water  .-it  the  foot  ol  Li  erett  street.  Prior  to  the  con- 
struction of  the  dam  the  1  harli  River  was  a  tidewater 
stream  below  the  Watertown  dam,  but  with  the  formation 
of  tin   basin  then  being  a  lake  with  constantly 

freshe g    waters,  thi     1  on   I3  mg  be- 

tween  the  cities  of  Boston  and  <  ambridge  and  providing  an 
inland  watercoursi    oi  ieauty.     In  view   oi 

industrial  development  al  certain  portions  ol  the  basin  and 
its    connecting    waterways,    it    was 
access   for   barges   and 
other   seagoing    \  1 
of    moderate    size    b) 
the    construction    of    a 
lock  lic-iu een  the  ba  >in 
and   the   harbor.      I  hi 
operation  of  thi 
of  the  lock,  the  mo\  e 
men!    of    filling    gates, 
the    m  0  v  e  m  e  n  t     of 
sluicegates     and     cap- 
stans, operation  of  the 
gates   of    an    auxiliary 
lock    for    small    I 
raising    and    lowi 
oi  .1  drawbi  idge  on  the 
dam     for    surface    car 
and     highway     traffic, 
pumping      and      other 
auxiliary     service     are 
all  handled  by  el< 
motors      supplied      in 
part    with    central  station    energj    and    in    part    b)    1 
from  the  feedei   ■  the   Boston   Elevated  Railway 

1  ompanj      Fifty  two  motor-,,  with  ratings  aggregatin 
lip.  are  in  service,  the  size    ■  trying   from   150  hp  to 

The   main   lock    is  of   reinforced  concrete   am 
wide  and  351.5  11    long,  having  a  depth  over  the  sill  of  the 
downstream  lock  gate  of  17  ft.  at  mean  low  tide  and  21  ft. 
over  the  sdl  of  the  upstream  gate  at  the  normal  basin  level. 
The  concrete  « .1    plai  ed  t.  long  with 

expansion  joints  betw  for  the  purpose  of  carrying 

telephone  and  other  wires   there  are  embedded  in  on 
thesi     ections  sixtj    t-in     ■  1    ugh)  under 

the  lock  in  lom;  radius  bends  from  five  manhi 
side  to  .1  corresponding  number  on  the  other  side.    At  each 
end  ol  the  lock  1-  a  gatehouse  containing  .1  recess  for  the 
reception  of  the  gate,  and  tl  I   the  downstream 

end  is  surmounted  b)  '  iwer  with  an  upper  floor  40  ft. 
above  the  street  level,  winch  is  the  operating  center  of  the 

.     installation.      The   tower   is   also  the  Center  of  distri- 
bution  for  the  dam  and  locks,  the  smaller  lock  being 
long,    10   ft,  wide  and  with   a   depth  of  ,?   ft    hclow  mean  low- 
water.      I  he  tow,:   also        I  tins  an  electrically  driven  air- 


FIG,    I 


compressor  plant,  an   I  hboard  and  wire 

shaft.     The   lout  ;  0  occupied   by   a   public 

office,   machine    shop,    locker    room,  I    the 

su[htm  1  and    quarters    of    the 

Metropolitan  Park   Police.     All  the  central-stati 
is  supplied  by  the  Edison  Electric  Illuminal  ny  of 

•   and 
lighting  at  sluice  chaml  if  the 

property,  the  latter  being  furnished  normally  bj 

Electric    Light   Company.     An  emej  nnec- 

the  west  side.     Iii  general,  thi  rail- 

way company  is  used   in  the  operation  of  the  drawl. : 
capstans,   pumping  and   in   the  oper 

•idlllt. 

the    latter 
able     as     an     au  ■ 
discharge  of  the 
into   the   harbor   in   ad- 
dition usual 
timet: 

mu- 
nicipal    drainage 
teni.       The     remainder 
of  the  energy    for  the 
motor     a  n 

is   ob- 
from    the    cen- 
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driven  endless  chains  of  unusual  design,  as  shown  in  the 
accompanying  photograph.  As  stated,  each  gate  moves  on 
a  longitudinal  axis  into  a  recess  in  the  lock  wall,  and  the 
recess  is  housed  in  a  room  77  ft.  long  and  48  ft.  wide,  this 
recess  chamber  also  containing  various  pumps  and  remote- 
control  apparatus  in  addition  to  the  gate-operating  motor 
equipment,  air  reservoirs  and  float  gages.  Two  50-hp,  550- 
volt  Westinghouse  crane-type  motors  are  installed  at  the 
■end  of  the  chamber  on  concrete  foundations,  either  being 
capable  of  operating  the  gate  alone.  The  motors  drive  a 
shaft  on  the  end  of  which  is  a  spur  gear  driving  an  inter- 
mediate shaft,  which  in  turn  drives  a  main  shaft  extending 
across  the  rear  end  of  the  lock-gate  recess.  At  either  end 
of  this  shaft  is  mounted  a  sprocket,  and  over  each  sprocket 
passes     a     chain 

which    is    con-       !Mi 

nected  to  an 
equalizer  beam  or 
whiffletree  at- 

tached to  the 
lock  gate.  At 
the  opposite  side 
of  the  lock  gate 
recess,  or  that 
end  adjacent  to 
the      lock,      are 

mounted  in  suitable  bearings  two  sprockets  over  which 
the  chains,  which  are  endless,  pass.  According  to  the  direc- 
tion of  rotation  of  the  motors,  the  lock  gate  is  thereby 
moved  across  the  lock  or  is  withdrawn  into  the  gate  recess, 
thus  opening  it.  Each  motor  is  equipped  with  a  solenoid 
brake  overhung  on  the  end  of  its  shaft.  The  chains  are 
built  with  triple  links  of  cold-rolled  steel  having  an  ulti- 
mate strength  of  about  50  tons  per  sq.  in.  The  chains  are 
supported  on  steel  tracks  to  prevent  sagging,  and  the  pins 
are  of  shafting  stock,  case-hardened,  the  wheel  bushings 
being  of  phosphor  bronze.  Each  chain  travels  on  a  track 
supported  on  columns  resting  on  shelves  on  the  walls  of 
the  gate  recess. 

Each  gate  is  governed  by  a  master  controller  located  in 
the  operating  room  in  the  tower  of  the  lower  lock  gate- 
house. With  this  device  the  operator  is  enabled  to  turn  on 
the  current  by  one  quick  motion  of  the  controller  handle. 
A  manual  controller  is  also  furnished  for  each  lock  gate- 
house and  located  in  the  recess  chamber.  When  the  gate 
is  controlled  from  this  point,  the  master  controller  in  the 
tower  is  cut  out  bv  a  switch  located  on  a  marble  panel  in 
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FIG.    2 METHOD    OF    SUPPORTING    RESISTORS    IN    DIFFICULT    CORNER 


a  remote-control  cabinet  located  near  the  gate-driving 
motors  in  the  recess  chamber  and  shown  in  the  accompany- 
ing photograph.  The  manual  controller  operates  the 
motors  in  series  only  and  is  similar  to  controllers  used  in 
ordinary  street-car  service.  Each  lock  gate  is  provided 
with  an  automatic  limit  switch  which  stops  the  gate-driving 
motors  shortly  before  the  gate  reaches  the  closed  position, 
and  from  the  last-named  point  to  the  closed  position  it  is 
possible  to  operate  only  at  the  slowest  speed.  The  auto- 
matic limit  switch  also  operates  to  stop  the  lock  gate, 
through  the  controlling  apparatus,  in  case  the  operating 
switch  in  the  tower  is  left  in  the  wide-open  position  on 
either  opening  or  closing. 

The  equipment  of  the  remote-control  cabinet,  with  all  the 

other  automatic 
controlling  appa- 
ratus in  the  in- 
stallation, was 
supplied  by  the 
Cutler  -  Hammer 
Manufactu  ring 
Company,  of  Mil- 
waukee, Wis., 
and  was  specially 
designed  for  this 
service.  The  cab- 
inet in  the  recess  chamber  at  either  end  of  the  lock  con- 
tains a  three-panel  switchboard  carrying  knife  and  con- 
tactor switches,  relays  and  solenoid  contact  switches  gov- 
erning the  operation  of  the  lock-gate  motors  with  close 
accuracy.  The  equipment  includes  horizontal  switches  cut- 
ting the  master  controllers  in  and  out  of  service  for  either 
motor,  motor  cut-out  switches,  contactors  governing  the 
amount  of  resistance  in  each  motor  circuit,  field  circuit 
switches,  accelerating  relays  and  series-parallel  connecting 
contactors.  Overload  and  no-voltage  release  switches  and 
shunt-break  switches  are  also  included. 

Operation  of  Locks 

A  departure  from  ordinary  practice  is  found  in  the 
arrangement  for  filling  the  lock.  In  place  of  the  installa- 
tion of  filling  gates  in  conduits  located  to  bypass  the  lock, 
the  filling  gates  are  mounted  directly  on  the  lock  gates 
themselves.  Thirteen  gates  are  used  in  this  service,  all 
being  of  the  non-rising  stem  type,  with  operating  nuts  sit- 
uated about  20  ft.  below  the  surface  of  the  water.  On  the 
lower  gate  there  are  six  filling  gates,  3  ft.  10  in.  x  4  ft.  in 
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dimensions,  giving  a  total  ana  of  about  92  sq.  ft.  The 
upper  lock  gate  is  provided  with  seven  filling  gates  having 
a  combined  working  ana  hi  a!.. mi  90  sq.  it  I  hi  '  sluice- 
gates  are  gear  driven  by  3-hp.  220-volt  Northern  submerged 
Lype  motors  with  ball  bearing  operating  stands  and  Jutk-r- 
Hammer  limit  switclies.  The  motors  are  mounted  on  the 
lops  of  the  lock  gates  and  are  ordinarily  protected  by  a 
plank  deck.    They  are  controlled   from  the  operating 

m    the    lower    and    an      wound     I'm  1  vice. 

I  he  control  1     such  that  the 

are  thrown  in  or  oul  to  movi    ti] low  n  b;   ad  mble  throw 

switch,  the  group  .0  mo  0  ti    being  conn 

in  parallel.  In  cast'  am  gati  becomes  bound  or  stuck  in 
iperation  it  is  automatical!)  cut  oul  b)  a  circuit  bri 
the  remaining  gates  continuing  to  operate  without  hin- 
drance. Each  gate  1-  provided  with  a  limit  switch  which 
automatically  stops  it  at  the  widi  open  01  full}  closed  posi 
Hon.  and  indicator  lamps  in  the  tower  to  be  described  later 
bow  the  position  of  the  gates  as  well  as  thi 
each  1  1  the  main  lock  gat 

When  these  sluicegate  motoi  -  w  1 
lion  il  appeared  that  the  motors  were  working  under  heavy 
overloads,  and  eaeb  movement  of  the  filling  gates  was  ac- 
companied by  noise  and  jarring  which  becai 
account  of  the  tendency  ol  the  lock  gates  to  vibrate,     lb. 
result  was  the  early  loosening  of  bolts  attached  to  the  lock- 
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gate    Structure,    and    troubles    with    the    motors    were    also 

experienced.  There  had  previously  been  made  an  attempt 
10  overcome  ibis  difficulty  by  the  substitution  of  cut  gears 
for  east  gears,  and  by  increasing  the  amount  of  reduc 
tiou  in  the  gearing;  but  it  was  finall)  concluded  that  the 
trouble  lay  in  improper  lubrication  of  the  operating  nuts 
on  the  gates,  these  being  under  water  and  .11  the  timi 

Cated    only    b\     the    latter.        I  be    lock    was    pumped    OUt    and 

examination  showed  that  the  nuts  and  operating  stems  were 
wearing  considerably,  Several  greases  were  tried,  but  none 
would  adhere  to  the  wet  shaft.    Then  a  heavj  cylinder  oil 

was  utilized  with  temporary   SUCCeSS,  but  the  Oil  soon  washed 

off  and  the  former  undesirable  conditions  returned.  The 
problem  was  finall)  solved  b)  the  installation  ol  a 
-n.ise  cup  arranged  to  advance  a  plunger  In  the  cup  at 
the  rate  of  1  in.  for  144  gaie  openings,  thus  feeding  a 
amount  of  grease  to  tin  tem  and  nut  at  each  movement 
Provision  was  ;ua<],-  for  refilling  at  intervals  of  one  to  four 
months,  and  tests  before  and  after  the  application  of  this 
device  showed  that  there  was  a  saving  ><i  from  15  to  1S 
per  cent  in  energy  consumption  through  its  use  It  was 
also  noted   that   .1  Iter  the   grease  cup  was  installed  the  opei 

ation  was  practicall)  nois  less  \  soft  grade  of  Alban) 
grease  is  used  in  the  lubrication  of  the  stem-  and  nuts. 


The  supply  of  energy  to  the  filling  gate  motors  is  effected 
by   trolley   wires   0  nsion 

ears  attached  to  0.5-in.  by  3-in.  iron  bars  hung  from  the 
ceiling  by  0.5-in.  rods.  Each  motor  has  an  independent 
feed  and   a   common  return   i  ections 

for    various    auxiliary  to    the    limit 

id  indicating  device--.     The  trolley  stand  is  car- 


1   I  1         : 

.1  double  trolh  y    frame. 

from  the  channel 
the  lo.-k  to  the  harbor,  the  upper  l>  with 

2  ft.  10  iii.  high  x  1  ?  ft.  in  lengl 

in    level.       I  1 

type  and  is  1  -  with 

roller  on  the  gate  near  th  nd  with  an 

in  the  wall  ol  the  uppei  chamber,  thus  ma! 

1-  closed   in   the   loi 

impressed  air  is  supplied  to  \  est- 


inghouse  waters 

with    an    automatic    governor,    this    servi  sed    in 

establishing  a  diving  bell  at  the  bottom 

to  facilitate  inspection  1  I  for  fore-  . 

at  7  lb.  per  sq.  in.  into  the  bearings   fi  r  lubricating  the 

wheels  upon  which  the  gates  are  carried.     Air 

in  cleaning  the  remote-control  switch  cabinets  m  the 
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chambers.  111  blowing  out  machinery  and  in  operating  a 
whistle  signal  at  the  tower  for  the  guidance  of  drawbridge 
tenders,  mariners  and  others.  Each  compressor  has  been 
designed  to  deliver  42  cu.  ft.  of  air  per  minute  at  a  pres- 
sure of  90  lb.  per  sq.  in.,  and  each  motor  is  rated  at  about 
l-'  lip  and  operates  on  the  575-volt  circuit  of  the  railway 
company.  The  air  piping  on  the  lock  gates  is  connected 
to  the  charging  system  by  hose  couplings  at  each  end  of 
the  lock  gate  recess,  and  in  ordinary  practice  the  air  is 
forced  into  the  gate  system  once  a  day  for  a  period  suffi- 
cient to  establish  the  required  oil  pressure  in  the  bearings. 
Air  can  be  supplied  to  the  gates  only  when  the  latter  are 
fully  opened  or  closed. 

A  steam-heating  plant  of  two  48-in.  horizontal-return 
tubular  boilers  designed  for  125  lb.  per  sq.  in.  working 
pressure,  equipped  with  a  Sturtevant  induced-draft  fan.  is 
in  service  for  warming  the  gatehouses  and  preventing  the 
formation  of  ice  in  and  around  the  lock.  To  prevent  the 
bearing  faces  on  the  gates  from  freezing  to  the  masonry 
use  is  made  of  cast-iron  boxes  containing  pipe  coils  which 
warm  the  bearing  faces  of  the  gates  through  huse  connec- 
tions in  the  recess  chamber.  To  prevent  the  formation  of 
ice  in  the  recess  in  the  lock  wall  into  which  each  gate  slides 
when  opened,  a  pocket  was  left  in  the  concrete  between  low 


m\ 


unwatered  at  an  ordinary  height  in  two  and  one-half  hours. 
Each  recess  can  be  unwatered  by  electric  pumping  inde- 
pendently of  the  lock  by  the  use  of  stop  planks.  Each 
pump  motor  is  controlled  at  an  adjacent  panel  carrying  a 
circuit-breaker,  starting  switch  and  speed  regulator.  In 
each  lock  gatehouse  a  2-in.  centrifugal  pump  is  installed  in 
a  sump  near  the  main  pump  well,  each  small  pump  being 
directly  driven  by  a  Westinghouse  motor  of  about  5-hp 
rating,  wound  for  220-volt  service.  The  sump  in  the  lower 
house  handles  the  drainage  from  the  lower  pump  well  and 
the  electric  manholes  on  the  premises  and  that  from  a  wire 
and  pipe  conduit  situated  in  the  east  wall  of  the  lock  and 
connecting  the  lock  gatehouses.  The  sump  in  the  upper 
house  drains  the  pump  well  and  also  is  used  in  taking  care 
of  .-top-log  leakage  in  case  the  recess  has  been  unwatered 
indenendently  of  the  lock.  These  motors  are  automatically 
controlled  by  float  switches  connected  with  the  sumps. 

At  the  upper  gatehouse  two  inlets  are  provided  between 
the  Charles  River  Basin  and  the  Boston  Marginal  Conduit. 
and  normally  these  are  closed.  To -enable  the  basin  to 
discharge  into  the  latter,  two  7-ft.  3-in.  by  S-ft.  6-in.  sluice- 
gates have  been  installed  equipped  with  5-hp,  575-volt 
Northern  direct-current  motors,  the  motors  being  geared 
in    the    gate    spindles    and    provided    with    automatic    limit 
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and  high  tide  which  is  covered  with  a  steel  plate  and  gasket 
containing  large  steam  coil  radiators  close  to  the  plate.  The 
lock  gates  are  similarly  warmed  by  steam  coils  placed  in  the 
top  compartments  close  to  the  skin  plates.  Steam-heating 
service  is  also  supplied  to  the  small  boat  lock  from  the 
above  boiler  plant. 

Pumping   Equipment 

For  pumping  out  the  lock  a  24-in.  Worthington  vertical 
volute  pump,  directly  connected  to  a  150-hp,  575-volt  Gen- 
eral Electric  direct-current  variable-speed  motor  has  been 
installed  adjacent  to  the  recess  for  the  lower  lock  gate  and 
a  14-in.  Worthington  pump  of  the  same  type  with  a  60-hp 
motor  adjacent  to  the  upper  gate  recess.  The  speed  range 
of  the  larger  pump  is  from  300  to  420  r.p.m.,  and  that  of 
the  smaller  one  from  400  to  500  r.p.m.  The  larger  pump 
has  been  designed  for  delivering  13,000  gal.  per  minute 
against  a  head  of  30  ft.,  the  rating  of  the  smaller  pump 
being  5000  gal.  per  minute  against  the  same  head.  Each 
pump  is  installed  in  a  concrete  well.  The  well  of  the  larger 
pump  is  connected  with  the  lock  by  a  30-in.  inlet  and  with 
the  recess  by  a  20-in.  inlet.  That  of  the  smaller  pump  is 
connected  with  the  lock  by  a  16-in.  inlet  from  the  lock  and 
with  the  recess  by  a  12-in.  inlet.  Both  pumps  discharge 
the    Boston    Marginal    Conduit,    and    the    lock    can   be 


switches  cutting  off  current  at  full  closed  and  full  open 
position,  with  overload  and  no-voltage  releases.  A  third 
5-hp  motor  of  the  same  make  is  installed  in  a  pit  outside 
the  building  to  operate  a  6- ft.  4-in.  by  6- ft.  6-in.  main  gate 
controlling  the  flow  of  water  in  the  marginal  conduit  im- 
mediately above  the  inlets  from  the  basin.  The  three  gates 
are  controlled  at  a  motor-starting  panel  near  the  gate- 
operating  mechanism,  the  panel  containing  manual  con- 
trollers, indicating  instruments  and  pilot  lamps  showing 
the  position  of  the  gate  on  the  marginal  conduit  at  all  times. 
Two  electric  dock  capstans  are  installed  on  the  east  side 
of  the  lock  near  the  gatehouse--,  each  being  driven  by  a 
30-hp,  575-volt  direct-current  motor,  through  gearing. 
Provision  has  also  been  made  for  the  future  installation  of 
motors  on  capstans  on  the  opposite  side  of  the  lock,  when 
necessary.  The  capstans  are  available  for  service  in  warp- 
ing vessels  through  the  lock  and  were  installed  to  cut  down 
to  the  minimum  any  delays  resulting  from  opening  the 
adjacent  drawbridge  during  the  passage  of  vessels  into  the 
basin.  The  lock  is  unique  among  structures  of  its  kind  in 
the  United  States  on  account  of  the  mixture  of  fresh  and 
salt  water  obtained  in  its  operation.  A  stream  flow  of 
about  4  miles  per  hour  is  established  when  fresh  water  from 
the  basin  is  admitted  to  the  lock  with  salt  water  at  basin 
level  in  the  latter,  and  this  is  due  to  the  difference  in  spe- 
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cific  gravity  of  the  waters  and  at  times  requires  the  use  of 
an  electric  capstan  to  avoid  delay-  in  getting  vessels  into 
the  basin.  The  unsettled  state  resulting  from  the  mixing 
of  fresh  and  salt  water-  lasts  for  fifteen  minute?  before  the 
current    cea 

I  ONI  ROl  LING    APPAR  I 

The  operating  tower  is  about  13  ft.  square,  with  baj 


GA1  ES 

clows  in  each  side  oi  the  upper  room  commanding  a  com- 
plete view  oi  the  basin,  harbor  and  l<>ek.  In  the  center  of 
the  room  is  a  main  switchboard  extending  around  three 
side-  ni  an  S  it.  b)  39-in.  rectangle,  and  in  front  of  tin- 
windows  are  various  controllers  and  indicating  devices 
associated  with  tin   opi  1  ati<   1  of  the  gates  and  drawbridge. 

1  tther  9W  itches  and  indi ""H  to  the 

ment  of  the  lock-filling  11  the  win- 

dows, together  with  Winslow  electric  indicating  float  gages 
showing  the  height  of  water  al    til  I  inn     in  thi 
and  harbor. 

I  lie  main  switchboard  contains  seven  panels  of  marble- 
ized  slate  with  knife  switche  the  various  local 

Eeedei  circuits,  with  circuit  breakers,  ammeters  and  volt 
meter  connections.  Among  the  circuits  cut  in  and  out  by 
main  knife  switches  are  those  feeding  the  motors  on  tin- 
lock  gates,  filling  1  Ian-,  pumps  and  drawbridge, 
besides  auxiliary  circuits  suppl  to  incandescent 
lamps  on  the  premises,  semaphore  motors  and  lamp-,  signal 
lamps  to  master  and  manual  lock-gate  controllers,  and  leads 
to  the  1  e 1     cont ntai  t<  1     «  n   the  lock 


gate  Innises       I  he   switi  re  so  at  range'  I   thai   I 

lock  gates  cannot   bi    operated  simultaneously,  and  ii 
manner  both  manual  a 

cannot   be   used   at   the   same  time.     A    Duncan  watt-hour 
meter  1-  installed  01  panel  to  measure  the  lighting 

energy  consumptioi  in  the 

lower   gatehoust    bj    th 


polit;.:  '-'"gy    irom 

Elevated  Railway  no  the  building  by 

way  of  underground  conduits,  carried  through  a  watt-hour 

meter  in  the  basement  and  taken  to  the  main  switchboard 

in  lead-covered  cables  passing  up  the  wire  shaft  previously 

which   is  4  ft.  square.     The  Edison  service  is 

likewise  brought  into  the  building  from  underground  con- 

ml  carried  in  1'  ip  the  wire  shaft 

installation  located  in  the  tower  directly  under 

lite  main  operatin  tor  and  lighting  service  being 

subdivided    at    thi  dison    meters    the 

cables  lead  I  main  switchboard.    All  fuses 

on  the  main  In. aid  an  ed  type  and  are  located 

•    rear  of  the  pain  in  switchboard  contains 

icy    switch   by    which    Bi  irrent 

i   the  dam  in 

of  an  interru 

\    lock-gate   m  ollei    and   an    indicating    lamp 

bank   are  located   in    fn  room 

window-,       Ilie  lamps  are  grouped  in  -els  of  tie 

units   in   si  ries   and   show   tl  in   the 

follow  -  '  ft  ." 

"1  ft."  and  "closed,"  each  set  lighting  automatical!}   as  the 

\n   indicatoi 
»anel  •  the   lock  fill  ontatns  a  pair  of 

te  which   show    the  position  1. 


1  in ..,     •         ■•    ■■! 


. 


1  IG.    1   ,  tOW  is..    1  1  v  I 

manner  in  which  the  n 
!  he  lock-fillii 
than  one  minute  I  witch      1  "h« 

main 

ds   to   thirt) 
limit  11  - 
Two  draw 

w  indOW   nearest    the  draw  ,    tl  ■ 

Seller 

35-hp, 

can  lie  raised  or  low<  ri  d  in  si 

...  ided    with 

quired  to  operate  1 
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frame.  The  heaters  in  the  tower  are  used  when  the  steam 
boilers  are  shut  down  for  the  summer,  and  the  tower  oper 
ations  are  conducted  in  three  eight-hour  daily  shifts.  A 
small  local  switchboard  panel  is  provided  for  the  compres- 
sors in  the  tower  immediately  below  the  Edison  service 
room.  On  the  main  floor  of  the  lock-gate  house  building 
is  a  small  machine  shop  containing  a  drill  press  driven  by 
a  0.5-hp,  220-volt  motor,  a  16-in.  lathe  driven  by  a  2-hp 
motor,  a  milling  machine  driven  by  a  2-hp  motor,  and  an 
emery  grinder  driven  by  a  0.25-hp  motor,  all  directly 
connected. 

To  signal  vessels  about  to  pass  into  the  lock  two  General 
Electric  motor-driven  semaphores  are  installed,  one  near 
the  basin  end  of  the  lock  and  the  other  on  a  pier  below 
the  Elevated  company's  viaduct.  Each  of  these  semaphores 
is  a  two-position  signal,  with  red  and  green  bulls'-eyes  and 
a  12-cp,  no-volt  lamp  for  night  service.  The  semaphore 
motors  are  operated  by  a  hand  switch  in  the  tower  of  the 
lock-gate  house  and  are  wired  so  that  only  one  can  be 
thrown  to  the  clear  position  at  once.  The  heights  of  the 
arms  vary  from  13  ft.  to  25  ft.  above  the  ground,  and  each 
semaphore  is  connected  with  a  signal  lamp  in  the  tower 
which  shows  the  position  of  the  arm  at  all  times. 

The  small  boat  lock  is  equipped  with  two  wooden  gates 
at    each    end    swinging   on   manganese   bronze   hinges    and 


riof 

njj  Lowe 

Filling 

Gate:. 

Draw  Dcvn 

. 

ia»  I'P 

__f)jrt 

ling  Low 

er  Lock 

3  ate 



r  Filling 
,    Closing 

Gates 
Upiier  L 

ock  Gate 

Heads  Electrical    Wall! 

FIG.      14 CURVE     SHOWING     ENERGY     CONSUMPTION     FOR     ONE 

COMPLETE  OPERATION 

operated  by  four  5-hp,  575-volt  General  Electric  direct- 
current  motors  through  gearing  and  a  rack-and-pinion 
drive.  The  motors  are  provided  with  limit  switches  and  no- 
voltage  and  overload  releases,  as  in  the  installation  at  the 
main  lock,  and  are  operated  from  manual  controllers 
mounted  on  the  walls  of  the  lock  chamber.  This  lock  is 
filled  and  emptied  by  20-in.  by  30-in.  sluices  at  either  end 
by-passing  the  main  gates  according  to  usual  locking  prac- 
tice. The  sluicegates  are  opened  and  closed  by  i-hp,  575- 
volt  Crocker-Wheeler  direct-current  motors  through  a 
chain  and  sprocket  drive.  The  motors  are  suspended  from 
the  ceiling  of  the  sluice  chambers  under  the  roadway  and 
are  provided  with  limit  switches  operating  automatically 
at  each  end  of  the  gate  travel.  These  filling  gates  were 
originally  hand-operated,  but  on  account  of  the  slowness 
of  this  method  the  electric  drive  was  installed,  with  the 
result  that  the  time  of  locking  a  boat  through  has  been 
reduced  from  about  fifteen  minutes  to  three  minutes  and 
only  one  man  is  required  per  shift  instead  of  three.  The 
motors  operating  the  filling  gates  are  controlled  by  push- 
buttons mounted  on  the  lock-chamber  walls  beside  the  con- 
trollers governing  the  lock  gates.  A  winch  was  originally 
provided  in  one  of  the  walls  of  the  lock  for  handling  the 
gates,  the  winch  being  chain-driven  by  a  i-hp,  575-volt 
motor  and  controlled  by  a  contact  lever  extending  through 
the  lock  wall. 


Eight  7.5-ft.  by  10-ft.  sluicegates  are  installed  in  the  dam, 
half  being  on  each  side  of  the  small-boat  lock,  for  discharg- 
ing the  waters  of  the  basin  into  the  harbor  and  thereby 
maintaining  the  basin  level  at  a  desirable  elevation.  An- 
other sluicegate  is  installed  in  a  sewer  on  the  Cambridge 
side  of  the  basin.  Each  gate  is  gear-driven  by  a  5-hp,  575- 
volt  direct-current  waterproof  motor  in  a  manner  similar 


-REMOTE-CONTROL      CABINET 
MOTORS 


FOR      MAIN      LOCK-GATE 


to  that  employed  in  the  operation  of  the  sluicegates  in  the 
upper  lock-gate  house.  The  motors  are  governed  by  hand 
controllers  mounted  on  marbleized  slate  panels  located  at 
two  central  points  in  the  sluice  chambers,  and  at  these 
panels  provision  is  made  tor  controlling  the  supply  of 
energy  to  the  circuits  of  the  motors  operating  the  lock 
filling  and  emptying  gates.  An  8-in.  centrifugal  pump  de- 
signed to  deliver  1200  gal.  per  minute  against  a  30-ft.  head 
is  installed  on  the  west  side  of  the  small  boat  lock  in  the 
sluicegate  chamber.  This  pump  is  directly  driven  by  a  10- 
hp,  575-volt  General  Electric  waterproof  motor,  with  a 
speed  variation  from  425  to  600  r.p.m.,  and  it  is  used  in 
unwatering  the  sluices  and  the  small-boat  lock,  with  final 
discharge  into  the  harbor. 

In  the  lighting  of  the  various  buildings  and  chambers 
tungsten  lamps  of  from  15-watt  to  60-watt  size  are  liber- 
ally used,  central-station  service  being  employed  for  this 
work.  At  the  upper  end  of  the  small-boat  lock  an  electric 
sign  is  installed  for  indicating  danger  when  the  sluices  are 
open  by  the  use  of  five  16-cp  lamps  in  a  ruby-glass  trans- 
parency. 


FIG.      i6 MASTER     CONTROLLER     AND     INDICATING     LAMPS     FOR 

UPPER  LOCK  GATE 

Special  precautions  have  been  taken  to  prevent  electroly- 
sis. When  the  installation  was  first  placed  in  service  it 
was  found  that  the  concrete  adjoining  the  bridge  founda- 
tions and  that  next  the  steel  girders  carrying  the  street 
railway  tracks  on  the  bridge  structure  was  damaged  by 
electrolytic  action,  that  next  the  girders  being  more  or  less 
pulverized.     The   bridge   structure  was  at   first   positive  to- 
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the  water  by  from  .X  volts  t<<  10  volts.  The  additi 
•copper  tn  the  railway  ground  return  system  reduced  the 
potential  drop  in  .>,  volts  or  4  volts,  bu(  as  damagi 
occurred,  the  railwaj  company  in  tailed  insulating  joints  at 
the  ends  of  the  rails,  making  the  «  itei  po  itive  to  thi 
bridge  by  from  o.i  volt  in  1.-  oil  ico  rdin  to  tfie  num- 
ber  of  cars  on  the  bridge.      \t  present  month!;   r<  idings  of 


potential  diffi  taken  un  the  bridge,  and  additional 

observation     an    made    whenever    important    changes  are 

introduced  in  the  distribui |  tern  of  the  railway 

pany.     To  prevent  electrolytic    iction  al  ol   the 

(rucks    carrying    the    main     li  the    formi 

sheathed  with  '  .-;  in,  sine  sheeting  held  in  placi  bj  bell 
lacing.  The  zinc  is  renewed  <  threi  oj  Foui  months 
I  lie  accompanying  diagi  im  hov  thi  powei  needed  and 
time  consumed  in  performing  the  single  operations  required 
to  pass  a  vessel  through  the  large  luck  from  the  basin  to 
the  harbor  at  heads  depending  upon  the  difference  in  eleva 
11. hi  between  thi  wati  1  in  tin  basin  and  that  in  the  harbor. 
Assuming  a  differenci    i  •   ft.,   for  example,  tin 

upper  lock  gate  closes  m  fiftj  seconds,  the  powei   required 

being    -'i    kw.      I  be    lowei    Riling    gates    are    the 

in   ninetj  two  seconds  with    10-kw    input,  and   120  seconds 
are  required  to  dram  the  lock   to  the  harbor  level.     The 

lower   lock   gate   is   then   :d,   requiring    sixty  fivi 

mills  and  -■(  kw    input,     The  draw  is  raised  in  tint', 
onds,  taking  iS  kw.    It  is  lowered  in  the  same  time,  with  the 
same   input,  ami   the   lower   filling 
si\i\  eight   seconds    taking  7.?  kw.     In  normal  operation 

si  ime   of  these  mown;,  nl  01  med  simultaneously,   so 

that  the  average  tinn   required  M  pas     1  vessel  through  is 
about  four  and  one  hal  i  minutes. 

The    force    employed    1   1    thi      >p  1  ition    of    the    locks. 
bridges  and  other  equipment  at  the  dam  consists  of  thirty- 
two  men.    There  are  threi    regular  operators  for  the 
service  and  on  1  maintainer  who 

in    the   tower    in    vacation    periods        I  he    small  boat    lock    is 

cli    ed  from  Nov    10  to  Ma;   ;o,  md  in  the  last  year's  opera 

tion    was   opened    2828    linn  1'he    large    lock    was   opened 

3333  times  in  the   !  iperation,  and  the  drawbridge 

2556  times.     I  )n  week  daj  S  the  drawbridge  cannot  be  opened 

between   6.15  a.m.   and  o.io  a.m.  and  4.15  p.m.  and 
p.m.,  on  account  of  the  interference  with  rush  hour  traffic 
011    the    street  railw. i\     system    and    highway,    a    restriction 
which  makes  a  highly  d> 

Tlic  operation  of  the  entire  installation  is  in  charge  ol 
Mr,  Arthur  I  Plaisted,  electrical  engineer  and  superin 
leiideni.  who  was  m  general  charge  of  electrical  design  and 
construction  for  the  Charles  Rivei    !  mission  dur- 

ing  the  building  of  the  dim.   locks  and   appurten.mc, - 


({uantitative   Results  of   Recent    Radio-Telejfraphic 
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I  .  S.  S.  "Salem" 

By  John   I..   EioGAN,    In. 

inning  on  lib.  1'),  1913,  and  1 

irly   two    months    thereafter,  radio   com- 

mal   Electric 
naval  radii, 
station    at     \rlmgion.   Va.,  and  thi 

for  the  purp  nning  the  reliable  com- 

iiiuni.  1-    prior    to 

much   quantitativi  high- 

powercd   radio  statii  IIS,  and   it   1-   'In    pur- 

>id  interpret  that  portion  of  ti 
vations  which  will  1  •   and  utility. 

In  addition  to  study  ami  solution  of  the  mm 
rnal  plant  ■!• 

phi 

installations   involves  a   numl  rs   which  a: 

pendi  hi  mainly  up  communical  1 

in  id   and    thi 

..~t  important  quantities  governed  b 

ma)  l" 

a  =  absorption  coefficient.      1  nl  occurring 

in   the   index  of  an  exponential   term   win 
distinguish     an    expression     connecting    actual     trans- 
mitted and  received  energies   from  om    that  del 

.  which  would  be  present  at  a  given  point  if  the 
onlj  attenuation  wire  that  dm-  to  distai 

D   =  distance  separating  the  commiinicatM  If 
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the  case  of  a  "flat-top"  antenna  is  equal  to  the 
geometric  height.  In  an  umbrella  antenna  the  ef- 
fective height  is  usually  taken  as  the  average  elevation 
of  the  rib-wires  of  the  structure. 

h2  =  effective  height  of  receiving  antenna. 

Is  =  antenna  current  at  transmitter. 

Ir  —  antenna  current  at  receiver. 

d  —  logarithmic  decrement  of  wave  trains  per  complete 
period. 

N  =  wave  train  or  group  frequency  of  signals. 

5"  =  measurement  of  received  signal  intensity  (called 
"shunt")  which  is  the  impedance  which  when  connect- 
ed across  the  terminals  of  a  telephone  receiver  reduces 
the  signal  intensity  to  audibility  (that  is,  to  a  point  at 
which  dots  and  dashes  may  be  just  differentiated). 

Af  =  audibility  factor,  or  the  number  of  times  audibility. 
This  is  approximately  proportional  to  the  square  of 
the  radio  frequency  current  in  the  antenna,  and  to  the 
current  in  the  telephone  circuit.  It  may  be  further 
defined  as 

Af~    S 

where  R  is  the  impedance  of  the  telephones,  to  re- 
ceived signals,  and  5  is  the  shunt  as  defined  above. 


:,s  shunt  resistance,  audibility  factor,  telephone  current  and 
antenna  received  current)  having  been  determined,  it  be- 
came possible  to  check  the  new  observations  directly  against 
relations  developed  from  the  data  of  the  1910  trials.  The 
measurements  upon  which  the  above-quoted  relations  are 
based  were  made  in  the  same  way  as  those  of  the  present 
test,  except  that  telephones  of  a  lower  sensitiveness  and 
tuning  inductances  of  larger  high-frequency  resistance  were 
used  in  1910. 

In  both  tests  the  Fessenden  liquid  barretter  receiver  was 
used  as  a  standard,  but  in  the  1913  work  some  of  the  read- 
ings at  extreme  distance  were  taken  upon  the  heterodyne 
receiver.  Procedure  in  this  case  was  exactly  the  same  as 
with  the  liquid  barretter;  that  is  to  say,  the  audibility  factor 
of  the  received  signals  was  determined  by  shunting  the  tele- 
phones. It  was  found  in  receiving  signals  sent  out  by  the 
spark  sets  that  the  heterodyne  produced  a  telephone  current 
variation  averaging  4.65  times  as  large  as  that  due  to  the 
liquid  barretter  alone.  This  value  is  the  mean  of  all  read- 
ings taken  during  the  entire  test,  but  under  very'  favorable 
conditions  the  heterodyne's  amplifying  power  on  spark  sig- 
nals becomes  much  greater  and  the  current  variation  ratio 
may  equal   12  or   15  or  even  more. 

An  exact  statement  of  the  observations  made  during  the 
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FIG.   4 SIGNALS   FROM    ARLIN6T0N    BY 

DAYLIGHT 


A  series  of  somewhat  similar  trials  were  completed  in 
1909  and  1910  between  the  Fessenden  high-power  radio 
plant  at  Brant  Rock,  Mass.,  and  the  U.  S.  cruisers  Birming- 
ham and  Salem,  and  from  the  measurements  made  at  that 
time  there  has  been  derived  a  set  of  very  convenient  re 
lations  connecting  a  number  of  the  above-named  quantities  . 
The  conclusions  from  the  1910  tests  were  found  applicable 
to  distances  up  to  1000  miles,  with  various  antenna  heights. 
wave-lengths  and  sending  antenna  currents.  The  present 
test  has  given  measurements  which  permit  confirmation  01 
the  earlier  work  and  which,  when  taken  in  connection  with 
data  from  other  experiments,  define  the  relatinns  between 
some  new  variables. 

Measurements  of  signal  intensity  taken  during  the  recent 
cruise  of  the  Salem  were  made  by  the  shunted  telephone 
method  after  distances  of  some  300  miles  were  covered. 
With  the  louder  signals  received  at  shorter  distances  it  was 
possible  to  secure  readings  upon  a  galvanometer  placed  in 
the  telephone  circuit  of  a  firm-contact  rectifying  detector. 
The   relations   between   various   quantities   involved    (such 

•"Some  Quantitative  Experiments  in  Long-Distance  Radio  Telegraphy," 
by  L.   W.   Austin;   Bulletin   Bureau   of   Standards.   Vol.    7,   No.    3,   pages 


recent  tests  is  necessary  before  conclusions  can  be  drawn 
and  the  results  compared  with  the  1910  work.  First,  tak- 
ing up  transmission  from  the  ship  to  Arlington,  Figs.  2  and 
3  show  the  strengths  of  signals  received  at  various  distances, 
as  measured  by  their  audibility  factors.  The  effective 
height  of  the  Arlington  antenna  is  450  ft.  and  that  of  the 
Salem  130  ft.  The  wave-length  used  was  2000  m,  and  the 
average  antenna  current  of  the  Salem  in  transmitting  was 
23  amp.  All  distances  are  expressed  in  kilometers,  but  may 
be  converted  into  statute  or  nautical  miles  by  the  use  of  the 
chart  in  Fig.  1.  The  points  plotted  in  Figs.  2  and  3  repre- 
sent actual  observations  under  normal  daylight  conditions. 
The  loss  of  signals  at  1900  km  may  be  an  instance  of  very 
marked  selective  absorption,  but  it  is  believed  that  an  acci- 
dental change  in  circuit  constants  was  responsible,  since 
daylight  signals  were  thereafter  received  reliably  up  to  2350 
km  (at  which  distance  messages  were  exchanged),  and  be- 
cause at  the  same  time  very  loud  signals  from  Arlington 
were  received  aboard  the  cruiser.  The  two  readings  pre- 
ceding the  2910-km  point  may  be  considered  as  represent- 
ing a  period  of  high  absorption,  since  no  signals  whatever 
were  received.  The  curves  shown  in  these  two  figures  are 
calculated,  as  described  below. 
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Vfea  urei 1     of  the  signals   received  at  Arlington   Ft 

the  Salem  at   nigh  uncertain  to  rely  upon,  since 

they  were  masked  by  verj  strong  static  disturbances  which 
prevented  the  taking  of  an\  accurate  readings.  At  a  dis- 
tance of  1220  km  the  night  intensity  was  [300  times  audibil- 
ity, at  1700  km  )X  times  audibility.  An  audibility  factor  of 
onl)    5  was  measured  when  the  ship  was  {140  km    1      y,  and' 
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tin-  .same  intensity  tnce  of  ,]jjo  km. 

while  on  the  first  of  tw  0 
signals  were  ten  timi 
heard  at  all. 

In    signaling    from    Arlingto  ship    still    gn 

distances  were  covered,  as  would  be  expected.     Arlington 

mitted  on  a  w  a\  e  length  1 1 1  3800  m,  and  u 
age  antenna  curi  1  tip  w  hile  shunt  mi 

were  taken.     Figs.  4  ami  ;  show  daylight  obse 
tin1  signal  intensity  m  terms  'ii  an  libility  factor 
on  tin-  standard  detector.      \;  the  1  xtremt  'mints 

taken   upon  only,  ami   these 

urements  divi  iiion  factor. 

4.65.  are  those  shown  in  the  figure.     The  curve  drawn  rep- 
resents the  theoretical  energy  and 
tion ally  close  agreement  w  itli  the  observed 

The  signals  transmitted   from   Arlington  at   night   time 
were  received  quiti  h   aboard  the  Salem  and  are 

show u  as  the  points  of  the  solid  cut 
dash  line  is  a  smoothed  curve  giving  a  general  averag 
the  observations,  while  tl 
different  absorption  valuer,  as  explained  below      It  should 
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be  noted  that   on   thret  o,    ux>  and 

6aao  km)  the  actual  \  tlui  ol  received  signals  was  ven 
much  higher  than  the  average;  When  the  Salem  lay  at  Gib 
raltar,  (14110  km  From  \  lington,  signals  from  the  spark 
transmitter  at  Arlington  were  received  nightly  and  had  an 
intensity  of  about  300  times  audibility  on  the  heterodyne. 
The  above  stated  rcsu'is  may  best  be  interpreted  by  com 


paring  them  with  the  conclusions  previously  drawn  by  Dr. 
Austin.     In  his  Bureau  of  Standards  paper  an  expr< 
was  given  which  defines  the  received   antenna  current  in 
terms  of   the  distance   ti  the   wave-length 

the  heights  of  sending  and  receiving  antennas  and  the 

titenna  current.     The  original  expression 

ire'!  in  amperes  and  lengths  in  kilometers, 
but  il  mnd  that  for  con  imputation 

it  is  I  ■  each  term  in  the  units  normally  used  in 

ding   it.     I    am    thi  with 

its  ci"  tl  h,  and  /i,  may  be  measured 

in   feet,   the  distance  in  kilometers,  the  received  current   in 
microampen  urrent    in    amperes,   and    the 

a  a\  e-length  in  ii,' 

3.92  I 

>  D  t 
With  the  apparatus  used  in   l<ylo,  |)r.  Austin  found  that  a 
received    antenna   current    of    10    microamp   through    a    re- 
sistatu  1     power    2 

gave  a  just  audible  signal.     In  connection  with  his  publica- 
ted  4"  •'  10  '    watts,    which 
dibility  on  thi 

that   which   limited   good   working  distance   between   tl  • 
ns.    In  the  ;  •  -.lib  inductances  ■ 

nal  produced  from 


mOO   2600  SOU!   360.1   40u)   4600   6000   :i.-u   C000  C600 

— N  loll  I    ABSOSP1  1 

a   given   received  antenna   current    was   louder   than    '■ 
but  it  is  probable  that   the  over-all  equivalent   resistance  ot 
the    receiving    antenna    circuit    was    about    the    same,    since 
selectivit)    of   the   sami  tained   vvub 

ings,  which  fed  energy  to  the  detector  at  a  higher  rate. 

It  has  been   found  with  this  new  apparatus  that  an  audibility 

of   unity   is   had    for   an   antenna  current 
microamp,  or  for  received  en<  1  irth  of  that 

assumed  by   Dr.  Austin.      If  this  relation  between  audibility 
factor  and  antenna  current  is  substituted  into  equatioi 
aboi  e  th«   expri  ssii  n'  bi 


' 


I 
/ 


The  curve--  plotted  in  dated 

from  equation  1 -•  1  and  show  the  -t:  signal 

which  won'  \   the 
various  coi 

iccellent    confirmation    of    the    relal  en    the 

constants  of  equal  untuned  I  -i  and 

•   their  result 
applied  for  the  first  tin  .-ure- 

ments taki  >!  p  and  shor< 

km. 
It  should  be  noted  that  in  order  I  nt  be 

tween  tnd  the  th< 

lances  -  , 

-  - 
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necessary  to  change  the  value  of  the  received  current  for  a 
just  audible  signal,  from  io  to  5  microamp.  Other  altera- 
tions in  the  original  formula  might  be  suggested,  but  it  is 
believed  that  in  changing  the  numerical  relation  of  received 
current  to  audibility  factor  the  proper  modification  has  been 
made.  To  take  up  each  oi  the  other  factors  in  turn,  it  is 
manifest  that  the  value  of  ls  cannot  be  modified,  since  this 
expresses  the  transmitting  antenna  current  as  measured  by 
a  standard  ammeter.  The  distance  and  the  wave-length  are 
equally  well  defined,  and  so  there  are  left  susceptible  of 
alteration  only  the  absorption  coefficient  and  the  effective 
antenna  heights.  By  definition  the  effective  height  of  the 
Salem's  flat-topped  antenna  is  fixed  at  130  ft.,  since  the 
downward  leading-in  wires  are  of  negligible  capacity.  At 
Arlington  the  center  of  capacity  is  about  450  ft.  above 
the  ground,  and  if  the  effective  height  as  used  in  equation 
(2)  were  made  greater  than  this  by  an  amount  large  enough 
to  compensate  for  the  increase  in  signals  as  compared  to 
those  to  be  expected  upon  the  10-microamp  basis,  it  would 
become  larger  than  the  height  of  the  tallest  tower  support- 
ing the  antenna  (600  ft.),  so  that  manifestly  alteration  of 
the  equation  cannot  be  made  by  a  change  of  this  value. 
The    almost    perfect    agreement    between    observed    signal 


beginning  of  the  test  and  equaled  0.0391  as  determined  by 
equation  (3).  It  is  seen  that  even  this  value  is  consid- 
erably less  than  the  normal  daylight  attenuation  coefficient. 
In  Fig.  6  the  three  dotted  curves  are  calculated  from 
equation  (2)  for  absorptions  of  0.0474  (the  normal  daylight 
value),  0.04  and  0.03  respectively.  It  is  seen  that  the  dashed 
curve  showing  average  observed  values  crosses  the  last  two 
of  the  dotted  curves,  and  from  this  it  appears  that  trans- 
mission at  night  does  not  follow  the  same  law  of  absorption 
as  that  in  daytime.  The  probability  of  this  is  further  in- 
creased by  a  consideration  of  Fig.  7,  which  shows  the  ef- 
fective absorption  as  a  function  of  distance  when  successive 
values  of  the  dashed  curve  in  Fig.  6  are  substituted  in  equa- 
tion 3.  If  the  law  governing  attenuation  were  the  same  for 
night  as  for  day,  the  graph  of  Fig.  7  should  be  a  horizontal 
straight  line,  although  its  constant  value  would  probably  be 
something  less  than  0.0474.  It  should  be  possible  to  de- 
termine the  law  of  night  variation  by  analyzing  the  data 
of  Fig.  7  anil  substituting  it  in  equation  (2).  Inasmuch  as- 
the  measurements  were  taken  on  only  one  wave-length,  how- 
ever, the  result  would  be  of  little  value  on  account  of  its 
incompleteness.  But  it  is  hoped  that  the  data  will  be  of  use 
in  connection  with  future  observations  which  may  make  it 
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8,    9    AND    IO — DAYLIGHT    SIGNALING    DISTANCE    BETWEEN    TWO    STATIONS    OF    THE    ARLINGTON    TYPE    FOR    AUDIBILITY 
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intensities  and  those  calculated  on  the  basis  of  a  5-microamp 
audibility  limit  at  the  long  distances  (when  the  absorption 
effect  is  a  maximum)  on  wave-lengths  of  both  2000  m  and 
3800  m  indicates  not  only  that  the  value  of  absorption  co- 
efficient (a  =  0.0474)  is  very  nearly  accurate  but  that  the 
functional  relation  is  correct  as  well. 

If   equation    (2)    is   solved   explicitly   for   the   absorption 
coefficient,  the  following  relation  is  obtained: 

78.4  Is  h,  h, 


=    ,     los 


(3) 


D  XA,    ID 

A  further  check  on  the  form  of  the  expression  and  the 
value  of  the  coefficients  may  be  made  by  determining  the 
daylight  absorption  for  each  distance  at  which  signals  were 
observed.  A  set  of  these  calculations  shows  an  average 
absorption  on  the  2000-m  wave  of  0.0407  and  on  the  3800-m 
wave  of  0.0560,  giving  a  general  average  for  all  daylight 
readings  of  the  test  as  0.0483,  which  is  in  very  good  agree- 
ment with  the  value,  0.0474,  given  by  Drs.  Austin  and 
Cohen. 

The  night  observations  shown  in  Fig.  6  are  of  interest  in 
that  from  them  may  be  obtained  a  notion  of  the  minimum 
absorptions  encountered  during  the  test  and  also  of  the  dif- 
ference between  the  laws  governing  night  and  day  trans- 
mission of  signals.  For  the  night  trials  the  lowest  effective 
absorption  occurred  at  6220"  km,  where  its  value  was  only 
0.012.     The   greatest   night   absorption   was  present   at  the 


possible  to  define  this  relation,  which  is  at  present  very 
uncertain. 

The  approximate  uniformity  of  the  signals  from  Arling- 
ton at  night  indicates  a  nearly  complete  absence  of  reflec- 
tion effects  during  the  test  on  a  wave-length  of  3800  111. 
The  great  irregulatities  noted  on  the  2000  m  wave  trans- 
mitted from  the  Salem  prevent  use  of  those  observations  as- 
a  basis  for  calculations,  and  may  be  due  not  only  to  the 
static  interference  mentioned  but  also  to  transient  re- 
flections . 

It  has  been  seen  that  when  the  liquid  barretter  is  used  in. 
connection  with  the  modern  receiving  equipment  the  re- 
ceived signal  has  unit  audibility  factor  for  an  antenna  cur- 
rent of  5  microamp.  A  study  of  the  receiving  antenna  cur- 
rent necessity  to  give  various  signal  intensities,  together 
with  a  knowledge  of  the  possibility  of  reading  signals  of 
these  various  intensities  through  the  different  static  and 
other  disturbances  which  are  encountered,  will  make  possible 
deductions  as  to  feasible  working  distances  under  various 
conditions.  Practice  has  shown  that  with  light  static  and 
interference  messages  can  be  read  when  transmitted  from  a. 
spark  apparatus  using  1000  wave-trains  per  second,  even 
though  the  received  signal  be  only  twenty-five  times  audibil- 
ity (corresponding  to  a  shunt  of  200  ohms  across  Western' 
Electric  2400-ohm  telephones).  Isolated  groups  of  signals 
can  be  distinguished  even  though  the  audibilitv  factor  be 
considerably  less  than  25,  but  the  transmission  of  messages. 
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will  be  unreliable  unless  ihere  is  a  complete  absence  of  in- 
terference or  atmospheric.  If  the  received  signal  has  an 
audibility  factor  of  100  (corn  spond  ohm  -hunt), 

a  good  interchange  of  messages  is  possible;  but  for  com- 
mercial telegraphing  at  high  speeds  ol  hand  signaling  and 
at  an  intensity  which  will  permit  copying  receivi 

directly  upon  a  typewriter,  an  audibility  1 ol 

is  necessary.  Upon  a  basi  of  5  microamp  for  unit  audibil 
ity  the  receiving  antenna  currents  corresponding  to  the 
three  intensities  just  stated  an     0,   too,  and  22 

In  the  test  just  completed,  which  was  the  first   in   which 
the  heterodyne  was  used  0  ei   long  di  tanci  en  ship 

and  shore,  it  was  found  thai  a  heterodyne  am] 
4.65  in  audibility   factor  might   be  relied  upon,      The  ratio 
of  the  signal  intensity  with  the-  heterodyne  to  thai  without 

(using  the  same  telep greater  than 

the  average  when  the  n  that  it 

is  evident  that  with   tin 

had  lor  something  less  than  2.5  microamp,  when  a  persistent 
spark   transmitter  of   the   Arlington    I 

var s  degrees  of  com >ilit] 

lowing  currents  would  then  hold:     For  1  sages. 

12.5  microamp ;  for  g I  [nt<  1 1 

for  commercial  telegraphing,  56  unci 

These  current  values  are  especially  low  when  compared 
with  those  which  would  give  equivalent  signals  upon  any 
type  of  receiver  other  than  the  Fessenden  heterodyne, 
ally,  they  are  quite  conservativelj  stated,  since  they  are 
based  upon  an  aniplificatiot  of  less  than  5,  whereas  the 
actual  ratio  may  be  three  or  foui  time  that  figure.  The 
actual  intensities  of  signals  .it  which  messagi 
during  the  test  is  no!  shown  in  Figs,  3  and  5,  inasmuch  as 
the  heterodyne  was  used  both  at  Arlington  and  aboard  thi 
Salem  for  the  longer  distances,  and  the  p  ints  plotted  arc 
for  liquid  barretter  operating  normally.  By  multiplying  th< 
ordinates  of  tlu-sr  curves  bj  thi  amplification  ratio  of  a 
little  less  than  5,  it  is  possible  to  learn  the  approximate  sig- 
nal strengths  which  occurred  at  the  various  distances. 

The  value  of  the  heterodyne  in  its  power  to  increa  ■ 
effective  signaling  abilit)   betwi  pair  of  installa- 

tions may  be  determined  by  comparing  the  distances 
which  it  is  possible  to  transmit  messages  consistently  with 
it  and  with  the  regular  receiver.     Working  from  the  ship 
to  Arlington,  the  final  official  distant  1 

plete  messages  was  1610  km  (iooo  statute  miles  I.  at  which 
point   the   Signals   had   an    audibility     I  Without 

the  heterodyne  this  signal  intensity  would  have  been  en- 
countered at  only  1  |o,i  km  (870  statute  miles).  Signaling 
in  the  reverse  direction,  messages  were  read  at  3830  km 
(2383  statute  miles)  on  hi  audibility  factor  .it'  26  (the 
amplification  ratio  being  somi  thing  bettei  than  the  avi 
at  this  extreme  distanct  I  If  the  regular  barretter  re 
ceivei  alone  had  been  used,  this  limiting  intensity  would 
have  been  reached  't  is 

obvious  that  exce|' c  disturbances  the 

Salem   could   have   transmitted   mote   than    tooo   mil 
Arlington,  but  inasmuch  as  tins  distance  was  that  ti- 
the Navy  I  department  for  the  limiting  official  test,  no  attempt 
was  made  to  establish  offii  i  il  ■  ■  mmunii  ition  under  the  same 
conditions  at  greater  distant  1        In  considering  the  inct 
of  received  signal  by  applicatii  n  of  the  heterodyne  system, 
it   must    be  recognized   that   this  device  does   not   operate  in 
any  sense  as  a  telephone  relay.     Its  fundamental  principle 
of  operation   is  that    two   high  frequency  alternating  cur 
rents  of  slightly  differenl  periods  can  mutually   interact  to 
produce  an  indication  at  an  audible  frequency  but  greater 
in  amplitude  than  could   be   produced  by  the  weaker  of  the 
two  currents  alone.    F01  there  is  required  a  high 

degree  of  persistence  in  both  of  the  interacting  oscillations. 
so  that  obviously  highly  .limped  discharges,  such  .is  those 
due  to  atmospheric  excitation  of  the  receiving  antenna,  are 
subject  to  much  more  feeble  amplification  than  are  per- 
sistent  oscillations   from   .1   well  designed   radio  transmitter. 


leal  condition  for  use  of  a  heterodyne  receiver  re- 
quires continuous  generation  of  oscillations  at  the  trans- 
mitting station,  and  in  receiving  fr.  m  a  high-frequency  al- 
ternator or  arc  sender  the  heterodyne  responds  to  antenna 
currents  still  smaller  than   those  quoted. 

The  establishing  of  relatively  small  received  antenna  cur- 
rents tor  good  audible  1  valu- 
il   the  data  1  btained.     In  considering  the 
r  which  it  would 

led  at  Arlington  the  very  in- 
noted. 
I>r.  Austin's  paper  gives  a  tabulation  of  the  sending  an- 

•rmit 
a  signal  of  sixteen  times  audibility  to  be  received  at  various 
distances  upon   51  ■  1  ral  :rrent 

assumed,  40  microamp.  is  enough  to  loud  signal 

when  the  heterodyi  but  on  the  b; 

sumption    ii"  microamp   for  unit  audibilil 

could  hardly  be  1  rmit  reliable 

-;es.     A  part  of  the  tabulation  men' 
is  reproduced. 

r.NT     IN"     AV 


1 


t 

1 

2 

2 

D  — 


^ 


Exan  this   table  shows  a  number  of   mt<:' 

points,  such  as  the  inadvisability  of  using  verj 

for  short  or  moderate  distances,  and  thesi 

tigated  further  bj  putting  equation  (2)  into  such  form  that 

it  may  he  solved   for  distance  in  ten 

Since  /'  is  expressed  I"  th  .<-  a  co-efficient  and  an  exponent, 

there  is   no   explicit    solution,   and   graphics   must 

upon. 

If  the  equation  is  expressed  as 

J02  /.  hjl, 

=  o, 

-4  D 

ID  : 

it  is  a   simple   matter   I  Unions   for  distance   in 

terms  of  wave  length  "r  other  quantities  bj  ng  the 

equation   to   have   the    form 

A  —  B  =  o, 
where 

A 

I.  hJi, 

It   is  <  -.  ident  that   in  solving  this 
values   may   he   substituted   into   the   right-hand   meml 
equation  1  7),  and  that  A  and  B  values  may  he  drawn  indc 
pendent!}    as    ordinati  - 

'  ■  ■ 

curves,  which  of  •  of  A 

ct  ndition   of  1  quation    (4)   al 
desired  for 
read   directh     from   the   al 

If   there   are   assumed  ".ins   of   the 

Arlington  type,  v  ding  450  ft.  and 

sending  antenna  current   110  amp   (which   is  not   the   1 
mum  antenna  current   for  the  Arlington  plant  I 
vative  value),  by  the  use  ,^'  equati 

calculate  thi  it   which  a  certain  antenna  current 

will  he  received  on  a  number  of  different  w 

Figs    8,  O  anil   10  are  drawn   from  computations  made  in 
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this  waj  and  show  strikingly  the  advantage  of  long  waves 
for  signaling  over  great  distances.  Fig.  8  shows  the  dis- 
tances at  which  a  very  strong  signal  (500  times  audibility) 
will  be  received  on  wave-lengths  of  2000,  4000,  6000  and 
8000  m.  It  is  interesting  to  note  that  at  these  distances 
there  is  no  advantage  in  using  wave-lengths  much  longer 
than  6000  m.  Fig.  9  shows  the  same  points  for  a  weaker 
signal  (audibility  factor  equals  100),  but  one  which  is  easily 
read  except  under  the  very  worst  conditions.  The  compu- 
tations plotted  in  Fig.  10  are  for  the  weakest  signal  upon 
which  messages  are  clearly  readable  through  light  static 
or  interference. 

Before  complete  investigation  can  be  made  of  the  best 
wave-lengths,  the  effects  of  changes  of  group  frequency  and 
of  wave  decrement,  etc.,  it  will  be  necessary  to  secure  and 
study  more  experimental  data  than  are  given  herein.  It  is 
hoped  that  quantitative  results  of  other  transmissions  over 
long  distances  will  be  forthcoming  from  time  to  time,  and 
thai  by  careful  consideration  of  them  it  will  be  possible  to 
fix  beyond  any  doubt  the  actual  numerical  relations  between 
all  important  quantities  involved  in  the  design  of  high- 
powered    radio-telegraph   stations. 


Watt-Hour  Meter  Error  Due  to  Earth's  Field 

During  tests  made  on  a  15-amp  watt-hour  meter  to  deter- 
mine the  effect  of  the  earth's  field  on  its  registration  at  light 
loads.  Mr.  C.  B.  Stelle,  in  charge  of  the  meter  department 
for  the  Springfield  (Ohio)  Light.  Heat  &  Power  Com- 
pany, found  discrepancies  amounting  to  1.25  per  cent  be- 
tween 180  deg.  positions,  at  50-watt  loads.  The  meter  ex- 
amined was  of  the  General  Electric  C  15-amp  type.  Vary- 
ing differences  were  discovered,  depending  on  whether  the 
meter  was  turned  east  or  west,  north  or  south,  the  maxi- 
mum variation  being  observed,  of  course,  between  the  lat- 
ter positions.  Mr.  Stelle  conducted  the  test  to  obtain  evi- 
dence against  the  practice  of  bringing  customer's  meters 
into  the  shop  for  routine  tests.  To  correct  for  the  various 
stray  fields  likely  to  be  present  where  the  instrument  is 
installed,  each  meter  should  be  tested  under  the  conditions 
of  its  everv-dav  use. 


Damage  Done  by  Cable  Puncture  in  Kansas  City 

Men  engaged  in  work  involving  the  tearing  up  of  city 
streets  should  know,  of  course,  the  exact  location  of  under 
ground  pipes,  conduits  and  wires  belonging  to  public-utility 


believed  to  have  been  operated  by  a  man  employed  by  the 
gas  company  in  searching  for  a  leak  in  one  of  the  mains 
Several  cables  carrying  about  1500  kw  each  are  installed 
in  tile  ducts  and  tie  the  6600-volt  buses  of  the  main  gen- 
erating station  and  one  of  the  substations  together.  Each 
conductor  in  the  cable  is  about  No.  000  stranded,  and  while 
the  drill  did  not  absolutely  sever  any  conductor,  one  phase 


Fin.    2 SECTION    OF    INJURED   THREE-CONDUCTOR    CABLE 

lead  was  evidently  short-circuited  to  the  lead  sheath.  The 
static  interrupters  gave  an  indication  of  the  ground  early 
on  the  morning  when  the  cable  is  supposed  to  have  been 
damaged.  On  account  of  the  heavy  load  which  the  station 
was  carrying  at  the  time  it  was  not  considered  advisable 
to  cut  out  the  cable,  as  it  was  hoped  that  the  ground  would 
not  cause  a  permanent  failure. 

Previous  to  this  a  slight  but  not  serious  ground  on  an- 
other cable  had  been  traced  to  a  point  in  the  gallery  of  the 
generating  station.  About  twelve  hours  after  the  ground 
had  been  noticed  on  the  cable  in  the  street,  the  grounded 
phase  evidently  burned  through  the  insulation  to  the  other 
conductors  and  caused  a  terrific  surge  of  current,  which 
threw  out  the  oil  switches  over  the  entire  system.  When 
this  happened  the  cable  in  the  gallery  failed,  evidently  be- 
cause of  the  increased  voltage  to  ground,  blowing  out  the 
walls  of  an  air  chamber,  destroying  series  transformers,  a 
300-amp  knife   switch   and  other  apparatus.     A  turbo-gen- 


FIG.  I CABLE  EXPOSED  FOR  INSPECTION 

companies.  Failure  to  possess  this  knowledge,  or  perhaps 
carelessness  in  execution,  led  to  the  accident  illustrated 
herewith.  Fig.  2  is  a  section  of  a  three-conductor  cable 
belonging  to  the  Metropolitan  Street  Railway  Company  of 
Kansas  City,   Mo.     This   cable   was   punctured  by   a   drill 


FIG.    3 POINT    AT    WHICH     DRILL    ENTERED    CONDUIT 

erator  ruptured  one  terminal  lead  and  disabled  a  switch. 
For  eight  minutes  the  entire  city  was  without  electricity, 
as  the  lighting  company  and  the  railway  company  are 
served  from  high-tension  buses  operated  in  parallel.  Dur- 
ing this  time  the  ruptured  cables  were  located  and  removed. 
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Devoted  to  Discussion  of  Administratis-  Policies,  Commercial 
Methods,  and  Current  Practice  Antony;  Successful   Utilities 


Summer  Electric  Service  for  Office  HuiUlin^ 
During  the   month     from  tober  the   private 

plant    supplying    heating     •  rvice    and    alternating-current 
energy  to  the  new  Railway   1  Louis. 

iii'-  largest  office  building  in  the  world,  will  be  shut  down 
completely,  and  electricity  t"  o]  1  motors  will 

be   i.-iUen   from  the  central-station   system   "t 
Ga     Light  Company,  of  St.   Louis.     The  load  I 
11  thi    way  will  aggregati  k    kw. 


tinuan  led,   in 

the  ab  .   that  the   pi 

within   iuo  it.  of  the  ^ii  main.     (3)   Although  then 

;on  in  the  trans:  lw   whereby 

•  '1  not  turn:  aside  that   . 

limit,   when  •  i   it  cannot 

■  -.  the 
■ 


A  Ten-Thousand-Dollar  Slogan  Sijrn  for  Toledo 
Through  the  Toledo  Commercial  Club  the  Toledo  Rail- 
way &   Light  Company  plans  to  present  the  city  with  a 
huge  slogan  sign  costing  at  li  i,  the  company  to 

maintain  and  operate  the  display.  Its  publicity  department 
is  now  conducting  a  slogan  contest  under  the  Commercial 
Club's  auspices.     Over  4000  1   civic 

motto  have  already  been  recei 

1  Iperation  of  similar  slogan  sights  in  other  citi 
suited  in  an  improved  public  attitude  toward  the  company, 
besides  Stirring  up  interest  among  national  advi  [i 
local  users  of  electric  signs, 


"If  It  Isn't  Electric,  It  Isn't  .Modern" 

Several  months  ago  the  Dayton  Power  &  Light  1  ompany 
adopted  as  a  slogan  the  phrase,  "If  it  isn't  electric,  it  isn't 
modern."  So  thoroughly  has  this  terse  truth  since  been 
fixed  upon  the  minds  of  the  local  public  that  the  other  da) 

when  a  landlord  advertised  a  dwelling  for  rent  he  took 
pains  to  add.  with  .1  praisi  vorthy  regard  for  truth.  "Mod 
em,  exci  pi  'ight." 

Later,  with  the  owner's  permission,  Mr.  I.  F.  Kelly,  eon 
tracl  agent   for  the  D  ny,  reprinted  the 

tisement  in  the  company's  di  following  it  with 

the  comment:   "I  andlord  I  is  much  easier  to  rent 

their  houses  when  they  are  wired   for  electric  light.     Win 
not  have  your  house  win 
isn't  modern.'  " 


Company's  Duty  to  Maintain  Service  Once  Started 
Vet  ion  b  as   rei  igainst 

the  VVestchestet   Lightin  itting  off  •: 

supply  to  her  premises,  a  receive  her  tender 

ni  the  full  amount  of  her  in  '  \  demurrer  was 

tiled  by  the  defends  ts  on  the  ground  that  the  complaint 
tailed  to  specify  the  tl   tendered,  and  also   tailed  to 

allege    that    the    plaint  sums    were    within 

the   gas   main.      In   overruling   the   demurrer.  Judge 
kins    at    a    Special     I  .in  nrenie   Court    in    West- 

chester County  lai.l  -iic-  11  the  three  point-  which  here 
follow  : 

(  I  "I     Where   a   lighting   corporation   cm-  listing 

supply  to  a  customer,  tin  burden  is  on  the  corporation  t" 
justify  its  act  by  showing  an  indebtedness  which  the  cus 
toiner  ha_s  refused  to  pai  I  Some  other  good  and  legal 
reason.     (2)  In  an  actio       1  recover  damages  for  discon 


Effective  Electric-Vehicle   Advertising  at  Boston 

The  accompanying  illustration  taki 
of  advertisements  now  being  run  in  the  Bo-ton  prcs- 
the    a  I  li    trie    Motor    1  ar    1  lui 

provides  an  of  the 

md  thai  of   the  horse-drawn  wagon  and 
empha  uipment  of  many 

prominent  the    earlier    campaign-    of    thi 

tion  in  the  newspaper-.    The  advertisement  contt 

the   slow   speed,   limited   milca.  lit)    to  heat,   cold 

and    sickness  high 

ireciation   on   the   part   of   the   horse   with   the 


Profit 


Loss 


Which  Typifies  Your 
Haulage  System? 


ity  of  the  electric  truck   for  heavy  duty,  its  low    main- 
tenance cost,  "fuel"  economy 

urol  and  efficiency   independent  of  w 

Thirteen  large  Mew  England  firms  are  -Iccts 

.  lectric  vehi 
1  Electric  Illuminat 

machine-;   Amer:  any,  thirty-four:   Gen- 

eral ty-five;    Ward    Baking 

pany.  twenty-four  ;   National   ; 
various  central  -: 
partment    stores   and    lumber 

elect:  four  manufacturers  com- 

mercial cars  and  four  accessory  manufad  r>ated 

in  the  latest  weekly  display  (   the  club,  which 

is  heir.  wider  interest  on  the  ; 

business    men    an  er-distance 

service  in  the  results  now  hcing  achieved  by  the  electric 
machine  in  the  New  England  held  Everything  points  to 
.1  constant   growth  in  this  interest 
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Use  of  Storage-Battery    Trucks  and  Cranes  in 
Brooklyn 

The  storage-battery  electric  truck  and  crane  has  proved 
a  saver  of  time,  labor  and  expense  in  handling  merchandise 
from  all  parts  of  the  world  at  the  piers  and  in  the  yards  of 
the  Bush  Terminal  Company  in  Brooklyn,  N.  Y.  Briefly 
described,  the  apparatus  is  a  flat  car  with  a  swinging  crane 


pig.    1 — HOI? 


II     ELECTRIC    CRANE 


operated  by  a  i-ton  electric  hoist  at  the  forward  end,  while 
a  storage  battery  supplies  energy  both  for  driving  the 
vehicle  and  operating  the  hoist.  Not  only  is  the  crane 
capable  of  hoisting  material  and  depositing  it  wherever 
desired,  but  it  is  constructed  to  serve  as  a  locomotive  to 
haul  flat  cars  as  well.  For  simple  hoisting  the  machine  is 
brought  into  position,  the  brakes  are  set,  and  the  vehicle 
remains  stationary  as  the  boom  of  the  crane  moves  back 
and  forth  between  the  picking  up  and  deposting  points. 
By  this  method  300  castings,  aggregating  65,000  lb.,  were 
unloaded  from  a  gondola  car  in  five  hours ;  a  box  car  was 
loaded  with  sixty-four  800-lb.  barrels  of  plumbago  in  twen- 
ty-five minutes,  and  four  cars  were  loaded  in  two  and  one- 
half  hours,  the  latter  work  including  "spotting"  the  cars. 

When  material  has  to  be  moved  less  than  400  ft.,  or  in 
small  quantities,  the  articles  are  lifted  by  the  crane,  con- 
veyed to  their  destination  by  the  vehicle  and  placed  where 


FIG.    2 BATTERY    TRU 


AS    LOCOMOTIVE 


desired.  By  this  pick-up-and-run  method,  sixty  800-lb. 
barrels  of  plumbago  were  moved  300  ft.  in  one  hour,  one 
helper  only  being  required,  and  150  300-lb.  boxes  of  rubber 
were  conveyed  75  ft.  and  loaded  into  a  box  car  in  fifty 
minutes.  For  shipping  large  quantities  of  freight  over 
considerable  distances  the  electric  truck  is  used  as  a  loco- 
motive, drawing  a  train  of  flat  cars  on  which  it  has  placed 


its  own  load.  The  cost  of  operating  one  of  these  electric- 
battery  trucks  at  the  plant  of  the  Bush  Terminal  Company 
is  about  $24  a  week,  including  operator,  interest,  deprecia- 
tion and  electricity.  It  is  figured  that  the  cost  of  moving 
1  ton  (nine  packages)  900  ft.  is  only  3  cents.  The  electric 
service  at  the  Bush  Terminal  is  purchased  from  the  Edison 
Electric  Illuminating  Company  of  Brooklyn. 


A  Thirty-Nine-Dollar  Group  Appliance  Sale  at 
Denver 

During  a  recent  thirty-day  period  the  Denver  Gas  & 
Electric  Company  instituted  a  "group''  sale  of  appliances 
by  means  of  which  the  housewife  could  purchase  any  one 
of  twelve  groups  of  devices  at  a  net  price  of  $39.  The 
price  of  the  three  articles  in  each  of  the  various  groups 
totaled  about  $50,  but  the  company  mailed  to  its  customers 
engraved  coupons  good  for  $11  applying  on  the  purchase 
price  for  a  limited  period.  The  balance  might  then  be  paid 
$3  down  and  $3  a  month,  at  the  customer's  discretion.  In 
this  way  the  transaction  would  be  completed  within  a  year. 

Following  were  the  groupings  from  which  customers 
were  invited  to  make  their  selections:  (1)  Ohio  vacuum 
cleaner,  electric  iron,  American  toaster;  (2)  Ohio  vacuum 
cleaner,  American  curling  iron,  "El  Perco";  (3)  Ohio 
vacuum  cleaner,  G.  E.  grill,  "El  Toastovo";  (4)  Ohio 
vacuum  cleaner,  American  "Perco,"  American  curling  iron ; 
(s)  Ohio  vacuum  cleaner,  "El  Chafo."  "El  Toastovo":  (6) 


! 


THREE  TYPICAL  APPLIANCE  GROUPS   IN   DENVER    CAMPAIGN 

Ohio  vacuum  cleaner,  American  heating  pad,  American  disk 
stove;  (7)  Ohio  vacuum  cleaner,  Westinghouse  8-in.  fan, 
"El  Toastovo";  (8)  Ohio  vacuum  cleaner,  L.  L.  shaving 
mirror,  American  cup;  (9)  Ohio  vacuum  cleaner,  American 
combination  set,  gas  waffle  iron;  (10)  Ohio  vacuum  cleaner, 
laundry  stove,  American  electric  heater;  (11)  Ohio  vacuum 
cleaner,  Reznor  gas  heater,  L.  L.  water  neater;  (12)  Ohio 
vacuum  cleaner,  Vulcan  water  heater,  American  disk  stove. 


Electric  Garage   Equipment  and   Management 

An  interesting  paper  entitled  "Electric  Garage  Equipment 
and  Management,"  by  Mr.  H.  M.  Martin,  of  the  H.  C.  & 
A.  I.  Piercy  Contracting  Company,  was  presented  at  a 
meeting  of  the  Electric  Vehicle  Association  of  America  in 
New  York  recently.  The  author  remarked  that,  although 
the  design  of  an  ideal  electric  garage  would  seem  to  be  an 
easy  matter,  yet  considerable  attention  must  be  paid  to  its 
details.  There  are  many  points  of  difference  to  be  consid- 
ered between  a  garage  for  electric  vehicles  and  one  for 
gasoline  automobiles.  For  instance,  an  electric  vehicle 
cannot  be  successfully  housed  in  a  building  which  is  kept 
at  a  temperature  of  less  than  60  deg.  Fahr.,  but  the  tem- 
perature is  of  much  less  importance  where  only  gasoline 
machines  are  to  be  housed.  Among  the  other  points  which 
the  author  considers  of  importance  in  the  design  are  loca- 
tion, elevator  service  if  the  building  is  to  have  more  than 
one  floor,  placement  of  posts,  floor  surfaces,  lighting,  charg- 
ing equipment,  ventilation,  heating  and  machine-shop  facili- 
ties. 
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The  management  of  an  ideal  garage  should  be  vested  in 

a  single  head,  a  person  of  business  ability  and  a  technical 
knowledge  of  the  industry.    It  for  some  reason  there  must 

be  a  choice  between  a  good  I n    3  man  and  the  technical 

man,  then  it  is  the  Opinion  oi    Mr.   Martin  that  the  bus 
man  should  be  chosen  as  the  head  and  the  technical  man 
should  be  his  trusted  subordinate.    Th<   question  of  m 
repairs  and  minor  adjustments   for  the  1     tomers 

gratis  was  thought  to  bi  nt   fot   the  judgment 

of  the  garage  man.r [1  tel  I   hard  matter 

to  draw  a  definite  line  of  distinctii 

which  ought  to  bi    charged    ind  those  which  should  bi 

in  the  customer. 

The  paper  was  discussed  briefli  bj    Mi     1     CD.  Marsh, 
S.  G.  Thompson,  S.  C.  Harris,  K.  M.  Lloyd,  I  .  I  ,  Ro 

P.  Lindeman,    V  l>   Si I     W,  Gough,  F.  B.  Neelj 

and   F.   F.   Sampson.     Acting  «  hairman  C.   I  >.   Marsh  Stated 
that  the  association  membei  hip  i  than  ever 

before,  twenty-five  members  having  recently  been  added. 


Analysis  of  Motor-Service  and  Heating  Costs  in  a 
Jewelry  Factor] 

["hi    jewelrj    f; 1    ol   thi    I  lodding  I  [eilborn  1  pany, 

North  Attleboro,  Mass.,  is  now  operated  bj  central-station 

energy    I tin-    local    electric    plant,    the    contract    of    the 

jewelry  manufacturer  having  been  obt: I  b    Mr.  William 

I 'lattuer,  local  electrical  mana 

ing   investigation   of   thi     formei    isolated  plant 

The  lest  of  commen  ial    1  justified  thi 

change    to   central-station    drive,    the    customer    repot 

entire  satisfaction  with  the tor  equipment  installed. 

The  factory  was  Eonnerlj  operat 
engine  supplied  with  steam  from  .1  g  intal  return- 

tubular  boiler.     Mo  traps   « en    used   in   thi     team 
winch  supplied  various  parts  of  the  factor)  with 
siderable  annoyance  was  experienced  from  time  to  tit 
the  slowing  down  ol  the  rolling  mill,  polishing  apparatus 
and  steam-driven  blower  equipment,  production  being  sensi 
bly  diminished  under  mechanical  dri  luction 

of  electric  motors,  however,  speeded  up  the  polishing 

igh  to  give  aboul  13  per  cenl  greater  production,  besides 

resulting  in  a  better  quality  ol  work      Ml  motors  are  of  the 

TAB]  E    1.       moiok    I 'MEN1     FOI      Fl  "  I  ' 


Pil  .1  Boot 

coloi  ing, 
current  plating  dyna 
and  "in    1  !  in   exhaust  fan 
Polishing  bench,  No.  f     ' 
Duplex  power  pump 


ill-; 


Thi 
in  0  high    pei  I  drill 

Bmery  wheel,  double  10-ii 

two  75  II.   drop  ha 


1 

,-,  ond  il".  'i 
Machini 

one  emery  pi  ut  off  saw    ■  ne 

milling  machine 
Poui  power  pn 


No.  3  A  blown 

volt,  threc-phasi    60-cycle  induction  type.      The  motor 

equipment  installed  is  shown  in    fable  I 

Idle  total  connected  load  o\  motors  is  32.75  lip.  represent 

ing  an  iu\ estment  of  $668. 

In  this,  as  in  manj  othi  1  ises  where  isolated  plants  are 
to  he  converted,  the  question  of  heating  was  an  important 
factor,  and  on  account  oi  its  interest  to  the  motor  service 
■solicitor,  it  is  analyzed  somewhat  in  detail  in  Table  II. 


heating  hours  totaled  2777,  per  year,  divided  as  fol- 
low-:  January,  417;  Februat  I  arch,  334;  April. 
270;   May,   170;  June,  July  and  August,  o;  September 

nber,  419. 
Under  the  condition,  prevai  ndensing  fad 

TABl  E    II.- 


Main  mop 


310 

tion  was  taki  "1  per 

hour    1 

team  condensed  per  hour,  or  1,069,915  lb 
of   steam  condensed  per  year      From  examination  of  the 

pound  of  coal  was   required,  giving  approximati 

tons    12240    lli.    per    ton)     for    the    heating    season    of    nine 
months,  the  steam  pressure  ni  piare 

inch. 

Steam   Required  for  Commerciai    Sebvici 

I  he  coloring  r It  was  equipped  with  nine  electro; 

vatS,   each   of   4   gal.   capacity,   in   a   long   wooden   tank, 
plied    from    fivi      ;.«-in.    pipes,    the    valves    being    open    suffi- 
ciently  to   heat    the   water   continuously   throughout   tie 

There  was  also  one  lar^e  sink  receptacle,  heal 

hour   intervals   daily  and   run    fifteen   min  me,   it 

being  connected   with  a    '.-111.   steam  pipe,      A  steam  I 

above  the  acid-cleaninj  '.   for  removing   fumes. 

although     used    intermittently.       A     Sawdu  ft.    by 

fl    by   12  in  united  directly  to  the 

steam  supply  pipe.  The  survey  indicated  the  desirabi 
Connecting  the  steam  return  of  this  sawdust  box  inl 
electroplating    tank,     so    that     the    surplus    steam    could    lie 

utilized. 

The  main  shop  had  a  pickhnf 
steam  pipe,  strain  being  required  !■■  ution  warm 

during   the   day.       I  her. 
'    In    1 2  111.,  and  t! 

pipe  and  used  intermittently.     Thi 
working  conditions  indicated  the  it 

the  drying-box   return  pipe  in   series  with   the  pickling 
and  supplying  steam  through  tl  'he  vat,  insl 

returning  thi 

The  second  floor  contained  a  pickling   vat  Connected  with 

im  pipe,  and 
b)    1  2  in  .   .•  of  the 

first  floor,  a  scries  connection  of  the  drying-box  return  pipe 
with    the    val    was   here    recommend'  if   the   inde- 

pendent return  to  the  eng 

It   «  !  that  in  the  coloring  room  the  variable 

opening  of  the  five  vah  Iceep  the  water  hot 

was   equivalent    to   the   contii 

valve.     The  outfl  I    15  ll>.  per 

square  inch  •  r  minute  per  square  inch  of  orifice. 

\      ,  in.  pipe  has  an  orifice  ai  .t  the 

discharge  is  0  nox»    17.0.  or  1  93  lb    per  minute,  or  1158  lb. 
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of  steam  per  ten-hour  day.    This  gives  a  yearly  output  of 
347,000  lb.,  figuring  300  days  of  operation. 

Similarly,  one  large  vat  heated  every  four  hours  from  a 
y2-in.  pipe  for  an  average  of  fifteen  minutes  at  a  time- 
requires  6192  lb.  per  year.  The  steam  blower  over  the  acid 
cleaning  vats,  used  five  minutes  at  a  time  every  fifteen 
minutes  throughout  the  day  of  ten  hours,  requires  a  yearly 
input  of  206,400  lb.,  based  upon  the  above  constant  output 
of  17.6  lb.  per  minute  per  square  inch  of  orifice  at  15  lb. 
per  square  inch.  The  requirements  of  the  entire  plant  were 
then  summarized  as  follows,  after  determinations  were 
completed  for  the  rest  of  the  equipment  along  the  lines 
indicated:  Coloring  room,  347,400  lb.;  vat  in  sink.  6192  lb.; 
steam  acid  blower,  206,400  lb. ;  pickling  vat,  first  floor, 
86,850  lb.;  vats  in  sinks,  first  floor,  86,850  lb.;  sinks,  second 
floor,  86,850  lb. ;  total,  820,542  lb.  for  commercial  service. 
On  the  basis  of  an  evaporation  of  S  lb.  of  water  per  pound 
of  coal,  there  would  be  required  for  this  work  a  yearly  fuel 
consumption  of  102,567  lb.  of  coal,  or  46  tons  of  2240  lb. 
each. 

Cost  of  Electricity 

The  estimated  cost  of  electric  energy  for  this  factory  was 
$66  per  month,  based  upon  a  ten-hour  day  and  service  used 
300  days  per  year.  The  average  monthly  consumption  of 
energy  determined  was  2200  kw-hr.,  the  average  rate  being 
3  cents  per  kw-hr.  The  point  was  made  that  central-station 
service  would  be  available  at  all  times,  and  that  a  licensed 
engineer  or  fireman  would  not  be  needed  so  long  as  the 
steam  pressure  was  kept  below  15  lb.  per  square  inch,  since 
steam  was  not  to  be  used  for  developing  mechanical  power. 
It  was  necessary,  however,  to  equip  the  boiler  with  a  sealed 
safety  valve  set  at  15  lb.  per  square  inch  and  approved  by 
the  State  inspector  of  boilers. 

The  total  cost  of  equipping  the  factory  for  electric  driv- 
ing was  estimated  as  follows:  Motors,  complete,  with 
bases,  pulleys,  labor,  freight,  S66S;  wiring,  fittings,  switches 
and  erection,  $160;  pulleys,  belting,  shafting  hangers, 
erected,  $80;  drying  boxes  connected  to  vats,  piping  and 
labor,  $12;  total,  $920. 

The  estimated  yearly  cost  of  operation,  excluding  fixed 
charges,  was  $1,444.50.  the  items  being  as  follows:  Elec- 
trical energy,  $792;  coal  for  heating.  59  tons  at  S4.50. 
$265.50;  coal  for  commercial  uses,  sinks,  etc.,  S207;  attend- 
ance, one-quarter  of  the  time  of  one  man  at  $60  per  month, 
inspecting  motor?,   firing  bniler.  etc.,  $180;  tota!  $1,444.50. 


New  Rates  at  Marquette  Municipal  Plant 

The  Light  and  Power  Commission  of  Marquette,  Mich., 
recently  established  a  reduced  schedule  of  rates  for  service 
from  the  municipal  hydroelectric  plant.  The  new  rates  for 
residence  and  commercial  lighting  are  as  follows :  First 
200  kw-hr.  per  month,  5  cents  per  kw-hr.;  next  100  kw-hr. 
per  month,  4  cents ;  next  100  kw-hr.  per  month.  3  cents : 
over  400  kw-hr.  per  month,  2  cents. 

The  new  motor-service  rates  placed  in  force  at  the  same 
time  were :  First  200  kw-hr.  per  month,  3  cents  per  kw-hr. : 
next  200  kw-hr.  per  month,  2  cents;  over  400  kw-hr.  per 
month,  1  cent. 

The  former  rates  were  6  cents  per  kw-hr.  for  residence 
lighting  and  5  cents  for  commercial  lighting,  reaching  3 
cents  to  2  cents  per  kw-hr.  for  long  hours  of  use  and  for 
large  installations.  The  old  motor-service  rate  ranged  from 
5  cents  to  0.75  cent  per  kw-hr.,  depending  upon  the  amount 
of  use. 

The  rate  for  street  arc  lamps  is  $60  per  year  for  all-night 
service.  The  commission  has  had  a  reduction  of  this  rate 
under  consideration,  but  reports  no  conclusion  in  the  matter. 
There  has  been  some  public  agitation  in  Marquette  for  a 
single  flat  rate  per  kw-hr.  for  all  classes  of  consumers 
regardless  of  conditions  of  use,  but  the  commission  does 
not  regard  this  as  practicable  under  present  conditions. 


Illumination  and  Wiring 

Ground-Wire  Shields  to  Prevent  Induction  Trouble 

The  accompanying  sketch  shows  the  transmission-line 
construction  adopted  at  the  request  of  the  owners  of  the 
telegraph  and  telephone  lines,  closely  paralleling  which  a 
right-of-way  had  been  secured  for  the  23,000-volt,  60-cycle 
circuit.     The  power-line  delta  was  accordingly  carried  on 
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SHIELDING    TELEGRAPH    LINES    AGAINST    INDUCTION    TROUBLES 

the  far  side  of  the  pole,  the  short-arm  extensions  on  the 
Lelegraph  side  being  used  to  support  a  couple  of  ground 
wires,  one  above  the  other,  and  each  earthed  securely  at 
every  seventh  pole.  Considerable  fear  had  originally  been 
expressed  concerning  induction  troubles  on  account  of  the 
close  proximity  of  the  high-tension  line,  but  after  several 
years'  operation  no  complaint  has  yet  been  made. 


"Cost  Systems  in  Electrical   Contracting" 

"Cost  Systems  in  Electrical  Contracting"  was  the  title  of 
a  paper  prepared  by  Mr.  Leo  Dalkart,  Moline,  111.,  which 
was  read  by  Mr.  J.  H.  Warder  before  a  joint  meeting  of  the 
Chicago  Section  of  the  American  Institute  of  Electrical 
Engineers  and  the  Electrical  Section  of  the  Western  So- 
ciety of  Engineers  in  Chicago  recently.  The  author  re- 
marked that  heretofore  very  few  tabulated  data  have  been 
compiled  on  the  overhead  charges  connected  with  electrical 
contracting.  The  cost  of  the  material  and  labor  can  be  quite 
easily  estimated  on  the  unit  basis,  but  charges  which  do 
not  come  under  these  heads  have  previously  been  levied  on 
each  job  without  much  regard  as  to  the  proportion  which 
each  should  share.  Fixed  charges  on  conducting  a  business 
should  be  levied  on  the  various  contract  estimates  accord- 
ing to  the  locality,  the  weather  and  the  conditions  under 
which  the  particular  work  is  executed.  The  apportioning 
of  overhead  charges  on  different  estimates  should  bear  a 
certain  relation  to  the  time  which  is  required  to  execute  a 
contract. 

Instead  of  levying  a  certain  percentage  charge  on  the 
total  estimate  to  allow  for  overhead  expenses,  it  would  be 
better  to  proportion  the  charge  on  material  and  labor  sepa- 
rately. The  items  of  the  overhead  charges  that  depend 
directly  on  the  material  which  is  used  should  be  summarized 
for  previous  years  and  a  certain  percentage  assessed  on  the 
different  materials  during  the  following  years.  By  a  similar 
summary  of  overhead  charges  which  can  be  traced  to  labor 
a  certain  charge  per  man-hour  can  be  assessed  on  labor. 
Taxes,  advertising  and  bad  accounts  can  be  divided  pro 
rata  between  material  ami  labor. 

The  author  of  the  paper  suggests  that  the  overhead 
charges  be  plotted  from  month  to  month  so  that  the  need 
of  a  revision  in  the  system  of  apportioning  charges  can  be 
made  at  once  and  a  policy  for  the  ensuing  year  adopted. 
Several  curves  accompanying  the  paper  showed  the  varia- 
tion in  freight  charges,  office  supplies  and  vehicle  charges 
during  the  different  months  of  the  year. 

Among  those  who  took  part  in  the  discussion  of  the  paper 
were  Messrs.  R.  H.  Rice,  J.  H.  Warder,  A.  S.  Pardee,  J.  A. 
Wickum,  S.  Montgomery,  C.  D.  Wesselhoeft,  E.  H.  Free- 
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man  and  (  .     ..  kcllar.     Mr.  Rice  said  not  believe 

in  the  unreliability  of  estimates.  overlook  the 

overhead  charge  or  tr>  to  trim  that  the  estimate 

will   correspond   more  nearly  with   final   result:-,  which  are 

-iioulcl 
no     be  more  accurate  than   that  on  .parts. 

Mr.  Wickum  considers  the  cost  -  imended  by 

the  National  Electrical  Contra'  iation  as  thi 

It.  is  an  exp  nsi  ,  and  should  be  figured 

in   as  an  overhead  ioned 

among  the  contracts. 

Mr.  Keller  suggested  keeping  a  weekly  accou 
head  charges.     Estimates  on  units  should 

be  kept  and  a  monthl)    stal  ich   individual  job 

recorded.    Cost  boi  b-contractor 

and  changes  in  conl  racl 
rial,  together  with  the  infoi  n 

ers,  material  men  and  1   tim;  ining 

a  systematized  cost  ->  1 

Mr.  Montgomer)  said  that  all  expi 
labor  and  matei  ial  should  not  b  In- 

cidental   should  l"  •  hai  ■■  d  against  particular  jobs 


Flame-Arc  Street  Lighting  at  Augusta,  (ia. 

I  he  main  thorough  fare  oi 
Broad  Street  and  us  width  does  not  belii  for  it 

is  [80  ft.  from  building  line  to  building  line.     I  lamin 

lamps  oi  the  \ '  1 . 1 1  n    Bagnall  typi    in    '■  •  ■'    0  1 
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ness  section  hi  ill,   street,  and  these  are  suspended  in  pans 
28  it.  from  the  roadwaj  on  extensions  to  the  trolle) 
which  arc  spaced    150   ft.   apart    along   the   center  of  the 

street.       I'hc  lamps  ale  rated  at   ~  amp  and  cost   the  dt) 

ea<  h  pet    um.     E  net  g)   is  supplied  1 1  om  th<    1  1 

the   Augusta    liken  Railw  i)  8  !  lectric  Company.    Needless 
in  st.ne  the  snlistiiuih.il  .  •   th<    flaming    n  for  the 

older   inclosed  in  difference   in  the 

illumination  of  the  thoroughfare,  winch  owing  to  us  width 
is  difficult  to  light  with  an)  degree  ol  satisfaction  from  tin- 
center  of  the  roadway.  Although  the  greatest  intens  - 
light  dues  not  fall  on  the  sidewalks,  the  lighting  compan) 
lias  quite  a  si^n  and  window  lighting  load  111  the  district 
mentioned,  so  thai  that  ection  of  Vugusta  is  one  of  the 
brightest  spots  in  the  South  I  he  lamps,  of  which  there 
are  fort)   font  installed  (rimmed  every  fifth  daw 


The  Ontario  Wiring  Code 

just  issued  its  new  book  of  rules  and  regulations  for  inside 
electrical  construction,  including  rules  on  signaling  systems, 
wireless-telegraph     apparatus,    electric-railway     work,    etc. 

time  ago  a  preliminary  copy  of  these  rules  uas 
which   met   with   considerable  opposition.  lit   the 

11. what   difl 
I)    in  the  main  to 
the  Ni 

declan  .  r  the 

Xational  C01  for  example,  cover 

thoroughl)  if  life  hazards,  not  included  in  the 

Natioi  lent  under  tl  bead- 

tion  «  ompiled  undi 

particular  iti  ertain 

ound  m  the    National  I 
f)   all  niaten.  been 

formally  ap  ■•.  by  the  commit 

gidly  to  the 
pproval,    but    will    permit    the 
an)    material   wh< 

on   that   tin  to  the 

standard  set  b)   the  Chii  Vnother  provi- 

for  the  appointment  ol  mun 

sible,  thesi  combining 

rather  the  *  e:upy 

their  time  full)  m  by  which 

the   m  irk   will   be   standardized   thn 
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Recent  Telephone  Patents 

I  Ml'kirt  ED    SWITI  H BOARD      \i-i-  I 

\los[   switchboard   frameworks  ai 
struct  ion,  the  woodwori  '.  to  till  the  spaces 

and  to  irried 

by  the  steel  work  and  mi  in  the 

past  it  has  I  drill  the  key-shelf  frame  for 

individt 

•  tight  to  improve  upon  tl  ent  by  slott: 

frames  longitudinally  ai 

stud  at  each  end  which  will  pi  The  keys 

from 
ittom  of  the 
work  out  of  contact  with  the  stud.     The  patent   for  this 

■ 
Company. 

Mr.  P,  '     Burns 
telephone  sw  itchbi 

jack  and  thi  I    I 

at  the  rear  :<i  the  .  place 

by  pins  which  at' 

an   entire  vet  ts.     The  pil  night 

bell  contacts. 
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When  the  hi  ad  oi  thi  •   the 

that  the  hook  ri-cs      If  the  receiver 
is  relii 

hook  -he  line,  but 

m  the  ion  a  plate  closes  the  transmitter  so  that 

the    receiver    must    he    unlock) 
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begin.    In  the  second  device  a  similar  action  is  provided  by 
slightly  different  means. 

A  type  of  supporting  arm  has  been  patented  by  Mr.  W.  C. 
Ude,  of  West  Haven,  Conn.  The  hook  switch  is  omitted. 
The  receiver  arm  actuates  the  moving  springs  when  thrown 
into  the  proper  relative  position,  a  small  hand-operated 
latch  serving  to  maintain  the  circuit  when  the  line  is  to  be 
held.  Release  of  the  latch  is  effected  when  the  ear  is 
pressed  against  the  receiver. 


Letters  to  the  Editor 

Meters  on  Two-Phase  Circuits 

To  the  Editors  of  the  Electrical  World: 

Sirs: — The  second  article  on  "Lamp  Operation  Due  to 
Accidental  Ground,"  which  appeared  in  your  issue  of  May 
24,  page  1098,  while  continuing  the  discussion  from  the 
standpoint  of  distribution,  now  opens  up  the  question  of 
metering.  It  would  be  interesting  to  know  how  the  com- 
bined lighting  and  motor  service,  which  is  advocated  as  the 
best  that  can  be  used,  would  be  metered.  (See  Fig.  2, 
page  1098.) 

The  entire  installation  can  be  completely  metered  by 
meters  on  the  primary  side — either  one  polyphase  meter  or 
two  single-phase  meters.  If,  however,  the  installation  must 
be  metered  on  the  secondary  side,  and  separately  for  motors 
and  lamps,  using  (as  is  ordinarily  done)  a  single-phase 
meter  for  the  lamps  and  a  polyphase  meter  for  the  motor 
circuit,  then  this  scheme  of  wiring  has  certain  very  objec- 
tionable characteristics  from  the  standpoint  of  unmetered 
current. 

An  inspection  of  Fig.  1  herewith  indicates  that  the  scheme 
of  wiring  as  ordinarily  metered  would  expose  not  merely 
an  unmetered  source  of  single-phase  energy,  as  most  com- 
bined systems  are  liable  to  do,  but  three  unmetered  sources 
of  single-phase,  differing  from  each  other  in  phase  or 
potential,  and  serving  as  a  source  of  unmetered  polyphase 
energy. 


Tvto-Phase.4 -Wire  Two- Phase, 3-Wire  Sinqle-Phose,3-Wire 
Metered  Supply     Unmetered  Supply     Metered  Supply 

FIG.    I DIAGRAM    SHOWING   TWO-PHASE,   THREE-WIRE   UN- 
METERED SUPPLY 

The  point  Z  in  Fig.  I  need  not  be  taken  on  the  house 
wiring  of  the  lighting  meter,  but  may  be  any  ground  and 
produce  the  same  results. 

The  three-wire  lighting  circuit  could  also  be  connected 
to  wires  2,  3  and  4,  if  it  was  desirable  to  load  partially  each 
of  the  two  service  transformers.  The  lighting  would  then 
be  polyphase,  however,  and  would  have  to  be  metered  with 


a   polyphase   meter.     The   conditions   of   unmetered   supply 
would  remain  substantially  the  same. 

It  is  possible  to  meter  completely  such  a  system  of  wiring 
on  the  secondary  side,  but  this  arrangement  of  meters  has 
certain  disadvantages  and  is  not  advocated  as  ideal.  (Fig 
2.)  For  the  four-wire,  two-phase  motor-circuit  supply  it 
is  necessary  to  insert  a  current  coil  of  a  meter  in  each  of 


Two  -  Phase  Primary 


Two-Phase,  4-Wire 
Metered  Supply 


SinojIe-Phase.S-rYire 
Metered  Supply 


FIG.    2 ARRANGEMENT    AVOIDING    UNMETERED    SUPPLY 

the  four  wires.  This  can  be  done  by  two  single-phase, 
three-wire  meters  with  220-volt  potential  coils.  This  ar- 
rangement is  more  expensive  than  polyphase  metering  and 
is  not  specially  desirable  from  the  registration  and  billing 
standpoints. 

The  strongest  argument  for  this  system  of  distribution 
would  appear  to  be  the  uniform  and  minimum  potential  to 
ground  measurable  from  all  of  the  secondary  wires.  The 
system,  however,  should  not  be  advocated  as  the  best  for 
general  use  except  -after  a  careful  consideration  of  the 
metering  requirements. 

New  York  N.  Y.  Frank  V.  Magalhaes. 


Seamless  Splicing  Sleeve 

To  the  Editors  of  the  Electrical  World: 

Sirs: — With  reference  to  the  article  entitled  "Splicing 
Sleeve,"  on  page  1276  of  your  issue  dated  June  7,  atten- 
tion should  be  called  to  the  fact  that  the  oval  type  of  seam- 
less splicing  sleeve  there  described  was  first  developed  by 
Mr.  Walter  G.  Clark.  Mr.  Clark  experimented  for  a  year 
or  more,  some  seven  or  eight  years  ago,  with  this  type  of 
sleeve.  He  found  that  the  question  of  annealing  was  of 
the  utmost  importance.  A  sleeve  of  this  type  if  too  hard 
will  crack  open  on  being  twisted,  and  if  too  soft  it  simply 
will  stretch  open  and  give  a  joint  of  no  particular 
strength.  He  finally  developed  a  process  of  annealing — 
one  which  has  been  modified  only  slightly  since — that  in- 
sures an  absolutely  uniform  product  and  makes  it  possible 
at  the  present  time  to  supply  a  sleeve  of  this  type  which  is 
guaranteed  to  be  stronger  than  the  incased  conductor. 

Sleeves  of  this  type  were  recently  purchased  by  the 
Isthmian  Canal  Commission  for  use  on  United  States  gov- 
ernment transmission  lines  in  the  Panama  Canal  Zone, 
where  atmospheric  conditions  are  about  as  bad  as  they 
may  well  be  owing  to  the  heat  and  moist  air. 

E.  G.  Hatch, 

Manager  the  dark  Electric  &  Manufacturing  Company. 

New  York,  N.  Y. 
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Field  of  the  Operating  Engineer 


A   Record  of  Practice,   Experience,   New    Ideas  and    Interesting 
Problems    Notes  <>n  Practical  Subjects    Questions  and  Answers 


Pendulum  Counting  Device  for  Testing  Meters 

For  testing  rotating-standard  meters  Mr.  C.  B.  Stelle  of 
the  Springfield  (Ohio)  Light,  Heat  &  Power  Company, 
mak<  s  use  of  an  improved  pendulum  counting  device  which 
considerably  simplifies  the-  process.  Its  application  depends 
upon  the  fact  that  if  T  be  taken  as  thirty-six  seconds,  the 


ONE-SEl  OND   PENDULUM    AND  CO  |  ,   1  in,. 


Familiar  meter  expi 
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simpl) 


the   product   of   the   constant   t  i  i  n  <.-  s   the    revolutions   mul- 
tiplied l  >>   too,  .1  result  easily  computed,    The  device  shown 

in  the  sketch  pris<  i  !  pendulum  and  counter 

cam  which  automatically  connects  the  meti  lit   tor 

thirty-six  second    ti   I    periods,    thus    Fulfilling    tin- 
condition. 

I  his  apparatus  avoids  the  use  oi  a  stop  watch,  with  its 
accompanying  human  Factor,  ind  requires  only  one  man 
to  make  the  test.  It  also  tests  the  rotating  standard  from 
start  to  stop  i-.u-li  time,  duplicating  the  conditions  oi  the 
test  meter's  pracl  ical  use.  I  he  Sp 
ploys  two  rotating  standards,  one  of  which  is  calibi 
every  three  days.  Mo  attempt  is  made  to  adjust  the  stand 
ard,  but  a  calibration  ■  trying  loads 

is  prepared. 

I'he  39.5  in.  pendulum  \  ooden  rod 

boiled  in  paraffine  and  carrying  solder-filled  bobs,  the  whole 

being   hung    from     1    foul  I  he    slight 

impulse  needed  to  keep  tin    pendulum  in  continued  n 
is  supplied  by  the  solenoid  winding  at  the  left  oi  th< 
\  contact  pin  on  the  pendulum  swings  through  a  globule 
>>i  mercury,  actuating  th        nntei    solenoid,      to  avoid  de- 
structive  sparking  at  the  contacts,  which  was  at  first  expe 
rienced,  these  contact  ndary  windings  of 

potential    transformei  primaries  are   in   series   with 

the  solenoids  and  r<  >i  toi  lamps.  \.s  long  as  the  second 
aries  are  open  the  current  passing  through  the  solenoid  is 
small,  hul  when  short  I  rcuited  enough  current  Rows  to 
operate  the  mechanism. 

For  the  cam  wheel  a  couple  oi  meter  disks  were  used. 
one  having  been  filed  with  sixt)  teeth  and  the  other  having 
us  periphery  cut  awa)   foi  an  are  equal  to  thirt)  six  - 


teeth.  1   is   thus   rotated   through  the   inter. 

one   toi  completing   a    full   rotation   in   one 

minute.     For  thirty-.- ix  seconds  of  this  period  the  contact 
brush  bearing  on  the  cam  sui  rcuit. 

breaking  it  again  automatically  at  the  end  of  th:  | 
By  means  of  the  double  throw  switch  at  the  bottom  the 
counting  device  ma>  be  disconnected  while  the  pendulum 
continues  in  operation  This  feature  is  useful  while  warm 
ing  up  a  meter  preparatory  to  making  the  test.  In  the 
right-hand   position   both    pendulum    and  actu- 

ated 

I  hi  at  Springfield  was  buili  almost  entirely 

•  it  old  meter  and  arc-lamp  part  made 

ter.  has  proved  extremely  useful  in 


Substituting  Reactors  for  Auto-Transformer  Starters 
Alter  constructing  a  home-made  reactor  in  its 

and    fin  tisfactor)     when 

synchronous    machines,    the    Kan-.  :tric    Light 

Company,  of  Kansas  I  ity,  Mo  led  to  mak- 
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extensi 

jted  of  thn  • 
single-phase  transform* 

n  and  dim< 

with  the  wires  supplying  the  motor 
with    electricity    and    arranged    so    that    I  -hort- 

circuited   only   after  the   field  , chine 
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was   excited,   and   so   adjusted   as   to   produce   the    lowest 
armature  current  reading. 

Several  advantages  were  noticed  in  connection  with 
their  use.  At  no  time  is  the  full  line  voltage  impressed 
across  the  machine  when  the  field  is  unexcited,  because  the 
power-factor  is  poor  and  the  drop  over  the  coils  is  con- 
siderable.    Serious  damage  cannot   result   from   the  short- 


'  0  ©  0 

0  *<j  ^j 

&  c  'J 

FIG.     2 REACTANCE     STARTER     AND     CONCRETE     SWITCH      COM- 
PARTMENT 

circuit  of  any  of  the  windings,  since  the  coils  are  in  series 
with  the  machine  terminals.  When  the  field  is  excited  the 
machine  may  slip  one  pole,  and  if  reactance  coils  are  in  the 
main  line  leads,  the  process  is  accomplished  more  gradu- 
ally as  the  current  cannot  rise  to  a  high  value  through  the 
reactance  coils.  A  very  gradual  rise  in  speed  results  from 
the  use  of  these  coils,  and  yet  the  machine  comes  up  to 
speed  rapidly  since  the  voltage  rises  as  the  current  de- 
creases. The  time  which  is  consumed  in  accelerating  the 
machine  from  standstill  to  full  speed  ranges  from  forty- 
five  seconds  to  sixty  seconds. 


Alarm  Circuit  for  Double-Throw  Oil  Switches 

The  switchboard  of  an  Eastern  power  house  was  recently 
rearranged  to  provide  for  duplicate  buses  onto  either  of 
which  the  generators  could  be  thrown  by  means  of  pairs  of 


To  Bus  1  (Orwn;         To  Bus  2  (Close!) 
Pilot  Lamp  J 

itchboaid 
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ALARM    CIRCUIT    FOR    DOUBLE-THROW    OIL   SWITCHES 

interlocked  oil  switches.  Later  a  circuit-breaker  alarm  and 
pilot-lamp  scheme  was  applied  to  the  single-throw  switches 
on  the  board,  so  that  upon  the  opening  of  any  breaker  a 
bell  would  ring  and  a  lamp  on  its  panel  would  be  lighted. 
To  extend  this  system  to  the  double-bus  section  caused  the 
station   wireman   some  worrv,  because  one  switch   or  the 


other  of  each  interlocked  pair  would  be  open  at  all  times 
and  yet  the  bell  must  ring  if  for  any  reason  the  closed 
member  opened.  The  difficulty  was,  after  a  little  thought, 
solved  as  shown,  double  contacts  being  provided  at  each 
switch  and  the  pair  connected  in  series.  The  oil  switch 
which  is  open  has  its  own  signal  contacts  closed.  Opening 
of  the  other  switch  closes  its  contacts  and  thus,  completing 
the  circuit,  sounds  the  alarm. 


Maintenance  of  Electrolytic  Arresters 

Bv  W.  W.  McCullough 
The  value  of  the  aluminum-cell  electrolytic  iightning  ar- 
rester for  protection  against  lightning  and  abnormal  volt- 
age conditions  depends  upon  the  proper  maintenance  of  the 
film  on  the  surface  of  the  plates  making  up  the  arrester. 
The  maintenance  of  this  film  depends,  first,  on  the  tem- 
perature of  the  electrolyte,  and,  second,  on  the  frequency 
of  "flashing"  or  "charging."  The  operation  of  electrolytic 
arresters,  given  proper  "charging,"  presents  very  little  diffi- 
culty in  climates  where  the  electrolyte  is  not  subjected  for 
long  periods  of  time  to  high  temperatures.  In  semi-tropical 
countries  with  the  arrester  tanks  exposed  to  the  sun.  how- 
ever, it  is  extremely  hard  to  keep  up  the  film  on  the  plates. 


LIGHTNING-ARRESTER     INSTALLATION 

only  a  few  hours  being  sufficient  to  dissolve  the  film  im- 
mersed in  the  warm  electrolyte. 

This  trouble  has  been  remedied  to  a  large  extent  on  a 
60,000-volt  system  in  Florida  by  painting  the  arrester  tanks 
white  instead  of  black  as  originally  furnished,  advantage 
being  taken  of  the  increased  heat-reflecting  qualities  of  a 
white  surface  as  compared  with  a  black  one.  The  photo- 
graph shows  an  arrester  for  60,000-volt  service  with  the 
tanks  so  treated. 


Counter-Em  f  Control  of  Storage  Batteries 

In  the  telephone  field  use  has  been  made  of  the  counter-cell  principle 
of  voltage  control  for  regulating  the  terminal  emf  of  storage  batteries 
used  with  central-energy  systems.  Has  this  method  ever  been  applied 
commercially  for  central-station  batteries?  With  the  large  currents  to 
be  handled,  such  a  scheme  should  save  much  of  the  investment  in  end- 
cell   switches.  L.   F.   G. 

At  St.  Louis,  Mo.,  such  a  5750-amp-hr.,  150-cell  stand-by 
battery  has  been  in  service  in  a  substation  of  the  Union 
Electric  Light  &  Power  Company  for  a  year.  Six  pairs 
of  subtractive  counter-emf  cells  are  connected  in  series 
with  each  half  of  the  battery,  being  short-circuited  by  mag- 
net switches  to  raise  the  effective  terminal  voltage.  The 
scheme  avoids  much  terminal  and  end-cell  coppper.  A 
similar  battery  equipment,  but  smaller,  is  being  installed  in 
the  Public  Service  building  of  The  Milwaukee  Electric 
Railway  &  Light  Company. 
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Digest  of  Current  Electrical   Literature 


Abstracts  of  Important  Original  Articles  Appearing 
in   the   Periodical    Electrical    Press   of  the   World 


Generators,  Motors  and  Transformers 

Redui  Hon   0}    thi    I  1 1  it  a,  Tit 

Self-Induction.     W,    Weileh      In    direct  current    machines 
in  which  the  magnetic  flux 
necessarj  to  reduce  the  excitation  time  ol  th<   G 
far  as  possible.     Six  di  or  accomplishing 

ihis  result  are  described,     ["h  osl   important 

an-  the  use  of  a  Sen.     ici 

pounded  excitation  machine,  and  the  usi  tation 

machine  driven  bj   a  motoi    th 
with   increasing   load.     Elek.  und  Masch,    (Vienna) 
25.  '9'3- 

Induction  Law  and  Electron    Theory      i     Pi< 
— -The  well-known  mathematical  formulations  ol  th<   ' 
induction  are  in  all  ca  1  e  although 

tliey  are  not  of  the  sami    pra  pplication   in 

all  cases.    The  electronic  thi 
induction  due  to  the  cutting  of  lint 

arc  induced  right  at  tho      ,  >i  the  condui  tot  -  where 

lines  are  cut.  <)nc  is,  therefore,  justified  in  distingui 
between  active  and  inactive  portions  of  the  winding 
generators,     rhe  magnetic  lin  reali 

ties,  though  perhaps  onlj  phenon  1  na  of  motion,  like  wat<  1 
« ,n  e        \n  applii  at  ion  ol  is  made  to 

transmission  oi  energy    from  the  primary  to  the  secondar} 
of  a   transformer  —  nick,   und   Masch    (Vienna),    fune    t, 

1913- 

Lamps  and   Lighting 

Lighting  by  A  •  on  I 
count  of  a  lecture  presi  nti  inl  meeting  of  the 

1  British )     Institution    of    El  d    the 

Society  Internationale  des  Slectriciens  in  I  m  has 

the  peculiar  property  that  it  can  be  thrown  into  a  state  oi 
luminescence  hy   the  application  "i  much   lowei 
than  arc  required  for  other  g 

compared  with   k volts  for  air  'rum 

in  some  respects  is  remarkabl}  good  li  gives  an  1 
reel  light,  but  unfortunate!)  is  deficient  in  the  blue  end  of 
the  spectrum,  so  that  it  departs  considerably  from  the 
spectrum  of  daylight.  Thus  it  lacks  the  pan  of  thi 
trum  which  is  such  a  prominent  feature  of  the  mercury 
lamp,  and  the  idea  naturall)  irises  that  the  light  of  one 
may  be  used  to  correct  that     :  the  other.    1       1  this 

cannot  be  dune  hv  simpl)  adding  neon  to  ining 

mercury.     If  that  ted,   tin    tub  owing 

readily  owing   to   the  high   conductivity    of  the   neon,  but 
the  light    I'rmn   the   n<  on  d  the 

spectruiu  of  mercurj    1I1  ,:        mains,    Thet  -  only 

possible  I"  correct  the  light   in  this  waj   b)    running  1 
and  mercury  tubes  side  by  side.     Another  difficulty  is  that 
neon  is  very  sensitive  to  impurities,     lii  fact,  the  pn 
of  the  smallest  quantities  ol  other  gases  renders  a  tube  in- 
effective.    It   is,  therefore,  insufficient   to  fill  a  tube  with 
pure  neon,  as  impurities     n    given  out  by  the 
This  difficult]    hat    bei  1  nnecting  the  tube 

when    first    run   to   a    vacuum   vessel   containing  charcoal. 

I  he   current    is   alii  wed    I"   pass   undo    these   condition 
several    hours,   after   which    the  charcoal   may    be    I 
the   neon   being  thus   purified       Still    another   difficult) 
Found  owing  to  the  vol  of  the  electrodes. 

not   only   caused   a   deposit  of   metal   upon   the   glass,   hut   the 

electrodes  absorbed  the  neon  in  the  process,  thus  rendering 


the  tubes  unworkable. 

h  arc 
d  with  a  life  of   from 
Its   for  a   length  ol 
I  he  potential     rop  at     n  eli 
that  t  •■  tube  the  1 

tried  from  0.6  amp  to  1.3  amp  in  a  45-mni 
tube,  but   thi    lower  ti.  e  light.     A 

.  1    tile 

pow  I  1 

pou  I  • 

watt     per    candle.      It     th,  1     and 

nt,   a 

he  advantages  o*.,r  ti  mp  are  that 

tin    potenti  t  meter  is  gi 

and  thi  1  be  correc'' 

containing  mercury,  which,  unlike  the  ordinary 
mercurj    tubi  -.   work   with   t! 

In  an  editorial 
ited  that  a  ■  ectrum  raaj 

by  running  a  neon  tubi  ith  a  mercury  tub< 

at    Paris  it  was  quite  evident  that  •  per- 

when  the  light  v  ed  and  the 

ordinary  light   was  turned  on   the   white   n 

•ne.     It  is  thought  that 

the   sphere    of    such    lamp-    will    he    rCSl 

rge    halls.    1 
:  -sing    purposes,    rather   | 

-An 
illustrated  article  on  the  street  lighting  and  fixtui 
York,    the    plan    of    development    and    pn 
ournal,  June.  1913, 

Mull 

Electric  I 

1      '      /in  me. — In  the  ■  ctric  equipment  of  the 

Berlin  City  and  Ring  Railway  it  is  proposi  lectric 

locomotives  in  ord 

with    sti  The    autl 

that  this  is  m  wrong  idea  and  points  out  the  sir 

motor  cars  over  electric  locomotives   for  the 

question 

Installations,  Systems  and    kppUa 

uthor  thinks  that 

for  mut 

fifteen  (    the 

British    mui  with 

their  pi 

whether  th, 

not   he 

'tain 
1 5  p<  1 

net 
true    1  which    is 

making  will 

requir. 
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present  value  on  the  present  load  connections — that  is, 
revenue  should  be  23.5  per  cent  of  capital  with  works  costs 
34.5  per  cent  of  revenue.  This  is  the  task  ahead  of  the 
commercial  electric  supply  engineer."  In  an  editorial  on 
the  subject  doubt  is  expressed  whether  it  is  correct  to 
require  that  the  period  for  loans  should  only  be  fifteen 
years  for  municipal  stations.  For  certain  classes  of  plant 
this  may  not  be  too  short,  but  as  an  average  it  is  thought 
to  be  far  shorter  than  is  really  necessary.  It  is  doubtful 
whether  it  would  be  possible  to  charge  higher  rates  to  manu- 
facturers. "A  supply  authority  cannot  expect  to  sell  elec- 
trical energy  unless  it  can  be  clearly  demonstrated  that 
such  a  course  is  to  the  user's  advantage.  This  may  mean 
that  the  price  that  is  quoted  is  of  necessity  low,  but 
whether  it  is  too  low  to  be  remunerative  will  generally  de- 
pend upon  the  size  of  the  undertaking  giving  the  supply. 
It  may  be  necessary  to  work  for  a  time  at  unremunerative 
rates,  and  thus  to  provide  for  the  future,  but  there  is  noth- 
ing uncommercial  in  this  if  it  seems  likely  to  have  a  success- 
ful issue." — London  Electrician,  May  16,  1913. 

Flat  Rate. — Hans  Bergmann. — An  article  on  the  devel- 
opment of  the  flat-rate  tariff  of  the  Upper  Silesian  Elec- 
tricity Works.  Right  from  the  beginning,  1896,  this  com- 
pany has  permitted  consumers  to  use  a  flat  rate,  and  since 
1906  it  has  been  using  devices  limiting  the  power  consump- 
tion in  all  installations  where  the  flat  rate  is  charged,  the 
kilowatt-year  being  charged  at  $75.  In  1909  the  flat  rate 
was  further  reduced,  since  experiments  had  shown  that  in 
the  installation  using  a  flat  rate  the  number  of  hours  of  use 
was  very  rarely  more  than  1500  a  year.  Under  this  condi- 
tion the  rate  would  have  been  $60  per  kw  according  to  the 
meter  tariff.  The  rate  for  the  flat-rate  tariff  was,  there- 
fore, made  $61.50  for  1  kw,  $31.50  for  500  watts,  etc.  In 
installations  in  which  it  is  proved  that  the  electricity  is 
used  for  more  than  1500  hours  a  year  these  rates  are  in- 
creased by  $15  per  kw.  The  number  of  installations  using 
the  flat  rate  has  increased  from  5200  in  1909  (receipts 
$60,000)  to  16,300  in  1912  (receipts  $196,000),  while  the 
number  of  installations  using  the  meter  tariff  has  de- 
creased from  7800  in  1909  to  5100  in  1912.  A  possible 
danger  is  the  greater  use  of  electric  heating  and  cooking 
apparatus,  and  if  this  takes  place  in  this  district  it  has  nor 
yet  been  decided  whether  it  will  be  possible  to  retain  the 
present  flat  rate  or  whether  it  will  be  necessary  to  increase 
it  in  view  of  the  longer  hours  during  which  electricity  will 
be  used. — Elek.  Zeit.,  May  29,  1913. 

Austria.- — Emil  Honigmann. — The  first  part  of  a  statis- 
tical report  on  the  condition  of  the  electrical  industry  in 
Austria  in  1912.  On  Jan.  1,  1913,  there  were  in  Austria  854 
central  stations  with  a  total  rating  of  457,000  kw  and  total 
connections  of  568,000  kw  supplying  electrical  energy  to 
about  2000  cities  and  towns.  The  connections  included 
5,000,000  incandescent  lamps  (230,000  kw),  43,500  arc 
lamps  (22,250  kw),  65,700  motors  (196,320  kw)  and  2000 
heating  and  cooking  apparatus  (11,230  kw).  The  author 
gives  a  review  of  the  relation  of  the  electrical  industry  to 
the  general  industrial  life  of  Austria  and  gives  extended 
tables  of  the  import  and  export  trade  in  electrical  goods. 
The  article  is  to  be  continued. — Elek.  una"  Masch. 
(Vienna),  June   1.   1913. 

Wires,  Wiring  and  Conduits 

Installation  Materials. — The  new  rules  of  the  German 
Association  of  Electrical  Engineers  on  the  construction 
and  testing  of  installation  materials,  such  as  switches, 
fuses,  sockets,  pipes,  switchboards,  etc.  The  rules  will  be 
in  force  beginning  with  Jan.  1,  191 5. — Elek.  Zeit.,  May  29, 

I9I3- 

Cable  Sheathing. — A  note  on  a  recent  British  patent  (No. 
16,153,  I912)  of  tne  Weston  Electric  Company.  To  de- 
crease the  cost  of  cable  sheaths,  an  alloy  of  approxi- 
mately 99  per  cent  lead  and  1  per  cent  antimony  is  used. 
The   alloy  is  preferably   formed   by   combining  the   metals 


after    they    have    been    reduced    to    their    natural    state. — 
London  Elec.  Ending,  May  29,  1913. 

Overhead-Line  Regulations.- — The  revised  model  regula- 
tions of  the  (British)  Board  of  Trade  for  overhead  lines 
together  with  some  explanatory  notes. — London  Electrician, 
May  30,  1913- 

Electrophysics  and  Magnetism 

Efficiency  of  the  Electromagnet. — L.  Schueler. — The 
first  part  of  a  mathematical  paper  in  which  the  author  gives 
the  energy  balance  of  the  attraction  of  a  load  by  an  elec- 
tromagnet. There  is  transformation  of  electric  into 
mechanical  energy.  This  transformation  is  double.  The 
current  passing  through  the  winding  of  the  electromagnet 
produces  a  magnetic  field  so  that  electrical  energy  is 
changed  into  magnetic  energy,  there  being  losses  due  to 
ohmic  resistance  and  to  the  eddy  currents  in  the  iron  core. 
The  magnetic  energy  is  stored  within  the  magnetic  circuit 
and  especially  in  the  air-gap.  When  the  armature  is  at- 
tracted to  the  electromagnet  the  magnetic  energy  stored  in 
the  air-gap  is  changed  into  mechanical  work  while  the 
magnetic  energy  in  the  iron  core  remains  there.  This  is 
set  free  in  the  form  of  an  arc  when  the  circuit  is  broken 
and  is  thereby  lost.  The  author  discussses  mathematically 
what  happens  while  the  armature  is  being  attracted.  The 
article  is  to  be  concluded.— £Zefc.  Zeit.,  May  29,  1913. 

Periods  of  Transformation  of  Uranium  and  Thorium. — 
Herbert  N.  McCoy. — The  period  of  a  radioactive  element 
can  be  calculated  with  considerable  accuracy  from  its 
range  and  the  ionization  current  of  the  unit  weight.  The 
period  so  found  of  uranium  and  thorium  are  5.0  X  10* 
and    1.8  X  I0"    years    respectively. — Phys.    Review,    May, 

I9I3- 

Alpha-Ray  Ionization. — Herbert  N.  McCoy. — A  paper 
in  which  a  formula  is  developed  for  the  alpha-ray  activity 
of  a  lever  of  a  radio-active  solid  as  a  function  of  its 
thickness.  It  is  assumed  that  the  air  range  of  an  alpha 
ray  is  diminished  in  its  passage  through  the  solid  by  an 
amount  directly  proportional  to  the  distance  it  travels  in 
the  solid  before  emerging  and  that  the  ionization  produced 
is  proportional  to  the  two-thirds  power  of  the  distance  the 
alpha-ray  then  travels  in  air.  The  theoretical  curve  for 
the  rise  of  activity  with  increasing  thickness  of  the  layer 
is  almost  the  same  as  an  exponential  curve,  although  the 
fundamental  equations  are  entirely  different.  It  is  shown 
that  the  activity  of  a  film  of  any  alpha-ray  substance  just 
thick  enough  to  give  maximum  activity  is  0.3  of  the  activ- 
ity that  the  same  material  would  have  if  spread  on  a  flat 
surface  in  an  infinitely  thin  film.  The  partial  activities  of 
a  thick  film  which  gives  equal  numbers  of  alpha-rays 
of  ranges  R1  and  R2  are  in  the  ratio  (RJRJ-'4  It  is 
found  experimentally  that  the  activities  of  films  of  U30, 
were  in  good  agreement  with  those  calculated  by  theory. 
The  weights  per  square  centimeter  of  U,0,  and  of  air 
which  produce  equal  retardation  of  an  alpha-ray  are  as 
3.01  to  1.  This  ratio  is  approximately  that  calculated  by 
the  law.  first  stated  by  Bragg  and  Kleeman,  that  the 
stopping  power  of  matter  is  approximately  inversely  pro- 
portional to  the  square  root  of  the  atomic  weight  of  the 
material  through  which  an  alpha-ray  passes. — Phys.  Re- 
view, May,  1913. 

Units,  Measurements  and  Instruments 

The  Constant  of  the  Radiation  Law. — The  Planck-Wien 
radiation  law 


E=C„ 


is  of  fundamental  importance  not  only  for  the  theory  of 
radiation  but  for  the  practice  of  optical  pyrometry.  E  is 
the  radiation  of  the  wave-length  1,  e  the  basis  of  natural 
logarithms,  T  the  absolute  temperature  (=  degrees  Celsius 
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~\~27Z)-  C  a  constant  depending  on  the  instrument  and  c 
a  natural  constant.  The  knowledge  of  the  value  of  c  is, 
therefore,  very  important.  According  to  Lummer  and 
Pringsheim  c  =  14,600,  if  1  is  measured  in  microhms.  The 
value  of  c  has  recently  been  redetermined  at  the  Reicbsan- 
stalt  by  E.  Warburg,  (',.  Leithauser,  E.  Huka  and  (  .  duller. 
Their  result  is  c  =  14,370  +  40. — Ann.  der  Physik,  4  Folge, 
page  609,  1913;  abstracted  in  Zeit.  j.  Beleucht.,  May  30, 
1913- 

Units,  Measurements,  and  Instruments 

National  Physical  Laboratory. — An  account  of  last  year's 
work  of  the  (British)   National  Physical   Laboratory.     F. 
E.  Smith  has  nearly  completed  the  measurements  nee 
to  determine  the   absolute    value   ol    the  of   the 

international  ohm,  and  his  reporl    i  high  order 

of  accuracy  which  may  be  expected.    The  I  tand- 

ards  of  resistance  have  been  again  compared  with  those  of 
the  Bureau  of  Standards,  the  Reichsanstalt  and  the  I  ibo 
ratoire  Central  d'filectricite.  The  maximum  difference  is 
eleven  parts  in  1,000,000;  the  laboratory  and  the  Reichsan- 
stalt agree  within  one  part  ii  The  value  found 
at  the  Bureau  of  Standards  was  one  part  in 
In  the  photometric  division  the  must  impo  irches 
have  been  the  determination  oi  the  candle-power  of  a  set 
of  twenty-four  tungsten  lamps  running  at  1.5  watts  per  cp. 
an  investigation  for  the  Board  of  Trade  into  the  visibility 
of  ships'  lamps,  and  a  i  ■  or  the  engi- 
neering standards  committee  on  metallic-filament  lamps. 
Another  series  of  investigations  for  the  same  committee 
has  been  made  on  the  heating  nt  lamp  sockets,  while  much 
information  has  been  obtained  for  the  Admiralty  on  the 
dielectric  properties  of  ebonite  and  mica.  The  following 
table  gives  a  summary  "f  the  tests  carried  out  al  the  labo- 
ratory during  the  last   tin  ■ 


1910 

1911 

5,308 
10.12ft 

2,182 
920 

5.10fi 

J. 721 

As  to  work  proposed  for  the  year  [913,  the  report  reads  in 
part  as  follows:    "Further  m  will 

be  made  with  the  Loren  oils  will  have 

their    dimensions  quilibrium    <'f    the 

Weston  cell  will  be  furthet   studied,  and  il  large 

number  of  cells  containing  free  acid  will  l>e  set  up  a 
ondary  standards.     A  few  of  the  new  mercury  standards  of 
resistance  will  have  then    co  1  etermined  in 

to  detect  anj  secular  change.     It  is  proposed  to  mak 
periments  with  the   Vyrton  !   nes  current  balance  having  as 
tin-it   object  the  accui  iti     neasurement  of  the  mean  value 
.1  .1  variable  current.    A  new  magnetomi  ted  by 

Prof.  Schuster,  will  be  built.  \  determination  of  the 
mechanical  equh  ilenl  of  hi  o   omenced.    At  pres- 

ent the  values  given  E01  le  equivalent  when  obtained  by 
electrical  methods  differ  b)  one  part  in  tooo  from  the  values 
obtained  by  mechanii  'I  mi  '■  For  the  wave-meter  it  is 

proposed  to  improv  e  furtl  the  produc- 

tion of  the  high  Erequ  It  is  hoped  to  com- 

plete the  low-reading  m  1  inducto  meter  and  to  improve 
the  methods  of  testing  the  verj  small  residual  inductances 
which  are  found  in  goo  nodern  resistance  coils.  It  is 
prop, iso, 1  to  continue  the  investigation  on  the  magnetic 
testing  Of  rods  and  strips,  including  magnet-steel  tests,  and 
incident. tlK    the    n  te    determination   of   the   areas 

Of  Search  coils;  while  in  connection  with  the  research  com- 
mittee of  the  Institution  01   1  lectrical  Engineers  some  ex 


periments  on  the  steel  most  suitable  for  magnets  may  be 
undertaken.  It  is  hoped  to  set  up  more  sensitive  vibration 
galvanometers,  as  experience  has  shown  that,  with  a  scale 
distance  of  7  m,  a  good  sharp  light-spot  can  be  obtained, 
with  a  sensitivity  of  250  mm  per  micro-ampere  at  100 
cycles  per  second.  The  fixing  of  the  unit  of  candle-power 
by  a  cascade  method  in  tungsten-filament  lamp- 
at  1.5  watts  per  candle,  is  now  complete,  and  work  is  111 
hand  to  ascertain   the  order  of  agi 

difference 
1  the  pentane  lamp  and  the  unit  so  obtain 

regards  in- 
nsons,    it    remains   only    to   complete   the 
tests  which  are  in  baud  with  tl 

The  intercon  nnany 
and  the  United  Stat  own  close  agreement  be-, 
the  lab  Iritain  as  to 
the  unit  of  luminous  intensity  whose  radiation  is  of  the 
same  hue  as  high-efficiency  tungsten  lamps.  Preliminary 
work  is  in  hand  to  ascertain  the  suitability  of  the  Violle 
]t.n  platinum  standard  as  a  primary  standard  of  lumin- 
ous intensity,  having  regard  to  the  more  recent  knowledge 
of  the  principles  underlying  the  radiation  from  bodies  of 
this  nature.  Work  is  contemplated  in  the  direction  of  fur- 
ther perfecting  the   installation   for   measuring  altera. 

ing   severity   of    specifications 
1  machinery  renders  the  accurate  calibral 
test   instruments   a  matter  of  considerable   importance,  and 
u  is  necessary  that  these  calibrations  sbaii  be  ma<b 
quickly  and  with   precision.     The  steadiness  of  the  supply 
obtained    from   running  machiner) 
which    affect    accuracy,    and    good    results    are    antic 
from  the  use  of  mercui  irrent 

from  the  moving  parts.     Previous!}   in  the  calibrat 
three-phase  wattmeters  the  instruments  h 

circuits  with  their  series  instrument  trail 
'heir  ratio- 
rmined.     Plans   an  ■viu'11 

tils    which    will    permit    such   mete- 
circuits  with  both  their  series  and  shunt  trans- 
.  rs    in    circuit.      Additional    standard    water-tube    non- 
inductive   r<  te  the 

which  havi  in  daily  use  for  the  last  four 

of  the   re;  to  the 

work  in    the    field  ictry.   meti 

optics,  metallurgy  and  metallurgical  chemistry.     The  article 
is  to  be  concluded.— Lon,' 

relegraphy,  Telephony  and  Sijrnals 

Loaded   Telephone   1  ines.-    \   note  on  Iritish 

patent  A    Becker,     to  regulate  the 

attenu  h  and  telepl 

the  differ,  nt  s,  inductanci 

distances       lb,  re  are  Special  "'d  shunts, 

which    in. iv    be    tuned 

[913. 

M;,  ef  illustrati  if  the 

quenched-spark    method   of   wireki  ■    which    is 

,1  countries. 

It  is  stated  tl    • 

in   transforming   the   primary 

radiated  en,    . 

Wirt  ection 

with   the   visit   oi   the    (British)    Institut  trical 

at   the 

IS    what    is    known    as    the  m.      In    this 

metho  circuit  such 
that  tl 

nance  is  sufficiently  high.  The  more  usual  spark  methods 

provide  a  spark  which  maximum  of  the 

alternator   pressure   wai  mplete 

-so  that   the  spark  frequeno                            I    of  the 
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alternator.  In  the  rare-spark  method  the  spark  gap  is  set 
too  wide  for  a  discharge  to  take  place  when  the  pressure 
due  simply  to  the  alternator  and  its  transformer  reaches 
its  maximum  value  in  each  half  alternation.  The  necessary 
pressure  is  then  obtained  by  tuning  the  alternator  circuit. 
For  this  purpose  both  inductance  and  capacity  must  be 
present,  and  the  circuit  must  be  tuned  to  such  a  frequency 


FIG.     I CONNECTIONS    OF    MAIN    CIRCUIT 

that  the  pressure  can  build  up  conveniently.  Thus  the 
sparking  pressure  is  not  reached  at  the  first  maximum  in 
the  wave  after  closing  the  primary  circuit,  but  in  the  pres- 
ent instance  at  the  third.  If  K  is  the  capacity  of  the  sec- 
ondary, L  the  inductance  of  the  primary,  m  the  transfor- 
mation rato  and  p  =  2  tz  f,  then  the  condition  of  resonance 
is  m2p"LK  =  1.  The  primary  frequency  in  the  large  instal- 
lation is  42,  varying  up  to,  say,  46,  thus  giving  a  spark- 
frequency  of  28-30.  The  connections  of  the  main  equip- 
ment of  60-kw  rating  are  shown  in  Fig.  I.  Energy  is 
taken  from  the  public  mains  at  220  volts  and  42  cycles. 
After  passing  through  the  switchboard  it  is  taken  to  the 
primary  of  the  transformer  T,  in  series  with  which  is  the 
tuning  inductor  L  and  the  resistor  R.  The  resistor  of  R 
is  such  that  when  it  is  in  circuit  the  pressure  given  by  the 
secondary  of  the  transformer  is  insufficient  to  cause  a  spark, 
and  the  method  of  signaling  consists  in  short-circuiting  the 
resistor  whenever  a  spark  is  desired,"  the  alternator  circuit 
being  thereby  rendered  resonant.  The  secondary  of  the 
transformer  is  taken  to  the  spark-gap  G  and  to  the  reso- 
nating circuit,  including  the  capacity  K  and  the  inductance 
L,  in  the  aerial  circuit.  In  addition  to  the  main  installation 
there  is  a  small  one  of  10  kw  on  the  rare-spark  system,  and 
also  one  of  22  kw  giving  musical  sparks.     A  description  is 

Rheostat 

— HWVWvWAAA 


FIG.    2 RELAY    DEVELOPED    BY    COMMANDANT    FERRIE 

finally  given  of  the  arrangement  for  giving  the  daily  time 
signals.  These  are  given  directly  from  the  observatory, 
the  relay  being  connected  to  the  observatory  for  this  pur- 
pose and  being  thus  actuated  directly  by  the  special  observ- 
atory clock.  This  relay  in  turn  brings  into  action  a  sec- 
ond relay,  which  short-circuits  the  rheostat,  thus  giving  the 
necessary  signals.     The  difficulty  in  a  relay  of  this  kind  is 


that  it  deals  with  considerable  currents,  and  that  the  time 
taken  for  its  operation  must  be  quite  definite  if  the  signals 
are  to  have  any  serious  value.  Commandant  Ferrie  devel- 
oped a  relay  shown  in  Fig.  2.  It  consists  essentially  of  a 
vessel  V,  containing  mercury  M  and  a  rotating  electrode  R 
which  is  above  the  surface  of  the  mercury.  The  terminals 
of  the  rheostat  are  connected  respectively  to  the  vessel  and 
to  the  electrode.  The  vessel  contains  further  a  small 
mercury  pump,  of  which  the  piston  is  indicated  at  p.  When 
the  piston  draws  up  it  draws  mercury  in  through  the  valve 
v  into  the  pump,  and  when  it  is  forced  down  it  drives 
mercury  out  through  the  jet  /  against  the  rotating  electrode. 
When  this  happens  the  rheostat  is  short-circuited  and  the 
spark  passes.  The  piston  p  is  actuated  by  the  plunger  P, 
forming  the  core  of  an  elecromagnet  E.  Normally  the 
plunger  is  kept  up  by  a  spring  and  is  pulled  down  when 
the  electromagnet  is  energized  by  the  relay  connected  to 
the  observatory.  In  order  to  suppress  sparking  on  the 
rotating  electrode  the  vessel  is  filled  with  coal  gas.  It  is 
found  that  the  relay  is  quite  definite,  with  a  lag  of  0.2 
second  between  the  closing  of  the  circuit  at  the  observatory 
and  the  passing  of  the  spark  at  the  aerial  circuit. — London 
Electrician,  May  30,  1913. 

Miscellaneous 

British  Electrical  Engineers  in  Paris. — A  full  account  of 
the  visit  of  the  (British)  Institution  of  Electrical  Engi- 
neers to  Paris  and  its  joint  meeting  with  the  Societe  Inter- 
nationale des  filectriciens.  Features  of  the  technical  ses- 
sions were  discussions  on  electric  traction  and  on  long- 
distance energy  transmission.  An  account  is  given  of  the 
many  visits  which  were  paid  to  the  Asnieres  three-phase 
station,  the  120,000-hp  St.  Denis  station,  the  Eiffel  Tower, 
etc. — London  Electrician,  May  30,  1913. 


Book  Reviews 


Sur  les  Effets  Physiologiques  des  Courants  £lec- 
triques.  By  Dr.  G.  Weiss.  86  pages,  26  illus.  Paris: 
Gauthier-Viilars.  Price,  5  francs. 
A  valuable  physiological  series  of  researches  on  the 
effects  of  electric  currents  upon  dogs.  They  were  made 
systematically  and  with  great  care,  using  both  electrical  and 
physiological  indicating  and  recording  instruments.  As  a 
broad  generalization  it  is  pointed  out  that  when  the  effect 
of  the  electric  shock  was  to  set  up  fibrillatory  tremor  in  the 
heart  the  animal  promptly  died.  It  was  found  that  the 
alternating  current  was  more  dangerous  than  the  direct 
current.  A  variation  of  frequency  of  the  alternating  cur- 
rent between  the  limits  of  twelve  and  seventy-five  cycles 
per  second  had  no  apparent  influence  on  the  effects  of  the 
shock.  The  observations  also  indicate  that  while  there  is 
no  appreciable  danger  to  life  from  no-volt  alternating- 
current  service  in  buildings  when  an  accidental  contact 
occurs  between  a  person  and  the  service,  yet  such  service 
may  be  very  dangerous  if  contact  is  made  with  large  moist 
electrodes.  For  example,  it  is  very  unsafe  to  place  wiring 
near  metal  baths  in  houses  in  such  a  manner  that  a  person 
standing  in  the  bath  can  come  in  contact  with  the  circuit. 


Transmission-Line  Formulas  for  Electrical  Engineers 

and    Engineering    Students.      By    Herbert    Bristol 

Dwight.    New  York:    D.  Van  Nostrand  Company.    138 

pages.    Price,  $2. 

This  book  gives  the  theories  and  working  formulas  of 

transmission  lines  in  a  brief  manner.     The  subject  is,  of 

course,  one  of  the  most  complex  that  can  be  treated,  and  it 

appears  as  if  the  author  had  successfully  grappled  with  its 

difficulties.     Whether  it  is  possible  to  do  justice  in  a  brief 

treatise  to  problems  so  involved  and  complex  is  an  open 

question. 


June  21,  1913 


I    LEI    I  R  I CAL     WORLD 


New  Apparatus  and  Appliances 


An  Illustrated   Descriptive  Record  of  Recently   Developed 
Manufactured   Products  of  Interest   to   Electrical    Readers 


Electric  Trainman's  Lantern 
Trainmen's  lanterns  equipped  with  electric  incandescent 
lamps  were  among  the  new  <  1  al  the  National 

Electric  Light    Association  con   enl  1    1  held  in  Chi 

ntern     is 
similaj  used  by 

conduct  ikemen, 

with   th  on    that 

furnished    by    a 
I      [.5-cp    incandes- 
of   by 
an  <iil  lamp.     Hie  base  of 
the    lantern,    which 
narily  reser- 

small    three-cell    battery, 
mlating 
a  switch  or  button  to  turn 
on    the    light,   all   that    is 
to    put    the 
handle   in   an  upright   po- 
iitii  in      1  w  hich      is      the 
natural       position       when 
1    trainman  1 . 
In   extinguish   the   light    the   bail    1-   dropped   to  one  side. 
Connections  between  thi  indie 

operated  contact  are  concealed  in  the  wire  guaro  surround- 
ing the  globe  of  the  lantern.     I  he  outfit 
onlj   2.25  H>..  and  it  is  asserted  that  the  batter)   will 
fourteen  hours'  continuous  service  or  twenty  eighl  hour-' 
intermittent  service.      Hie  lantern  i 
fenks  I  antet  n  1  1  impanj .  '  hicago 


TRAINMAN  SI 


Automatic  Electric  Air  Compressor 
["he  single  cylindei ,  motor-i  1  how  n 

in   the   illustration  ilarly   well    fitted    I 

saloons,    doctors'    and    dentists'    offices    and    by    air-brush 

artists.     It  is  claimed  b>   tin    manufacturer  that  it  will  t'ur 


uish  a  uniformly  stn  ure  of  filtered  air.     rhe  air  is 

drawn  through  water,  which  removes  dust,  tobacco  smoke 
and  foul  odors      I  his  1  mportance  when  the  apparatus 

is  used  iii  saloons  for  drawing  beer.     It  is  said  to  be  very 
economical  in  operation  ites  onlj  when  air  pres- 

sure is  required,  the  ";  I !1^  being  entirely  auto- 


• 
rel  of  beer.     The  appai  omplete,  ready  to 

!  in  a 
on  all 

1  inutactiirin. 


Angle  Mission  Socket   with  Shell  Cap 

An  ;i    the 

market  in  which  the  solid  cap  with  I  1  d  lias 

Vires  supplying  tl  ■  tricity 

integral    with    tl  the 

■ 
of    tl 

•1  are  the  elimination  of  right- 
ds   in   which   tl 
tion     1  11      M 

clue    •  and 

tin 

from  the  bod)  of  the  socket  i 

fixture  is  manufactured  by  tin    Benjamin  '■  1  >fac- 

turing  '  ompany,  1  hicago. 


Yl-I-         \ 


Switch   Mats   for   Metal    Moldings 

rhe  Fancleve  Specialt)  I  ompany, 

has  d( 

with  metal  moldings  in  sin-'. 

and     ■ 

illustr.  tig     the 

or     low  of     the 

adapti  : 

the 

■ 

^f  nt      with 

^ \^S       s)         Then  molding 

^^  I   tlu    top  than 

the    numbei 
for  which   1 

■    • 

1  to  the  nun 

- 

-  num- 
ber iii  vices 
are  provided  with 
the  base  b\   tour  machii 

■ 


1 
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Single-Casting  Feed-Water  Heater 

The  substitution  of  a'  single  casting  as  the  body  of  a 
feed-water  heater  for  the  customary  built-up  plate  body 
does  away  with  bolts  and  calked  joints  at  all  points  except 
at  the  oil  separator,  the  manhole  and  handhole  covers  and 
the  pipe  fittings.  A  feed-water  heater  called  the  Cookson 
one-piece  heater  which  is  being  brought  out  by  the  Bates 
Machine  Company,  of  Joliet,  111.,  embodies  this  feature, 
and  it  is  claimed  that  the  increased  solidity  of  construction 
gained  will  permit  higher  pressures  without  danger  of  leak- 
age or  bursting  of  plates. 

The  heater  which  is  shown  in  the  illustration  has  ample 
steam  space,  tray  surface  and  filtering  space  and  is  pro- 
vided with  four  manholes  and  hand-holes  to  facilitate 
cleaning.  As  cleaning  doors  are  located  on  two  sides  of  the 
heater,  it  can  be  made  to  fit  into  a  limited  space  without 
causing  complications  in  the  piping. 

An  oil  separator  is  provided  for  the  heater  in  either  of 


FEED-WATER     HEATER 

two  types,  namely,  the  cutout-valve  type,  purifying  all  of 
the  exhaust,  or  a  separator  which  permits  the  heater  to  be 
piped  on  the  induction  or  thoroughfare  principle  and  puri- 
fies only  a  portion  of  the  exhaust. 

A  steam  trap  and  return  opening  are  provided  so  that 
the  heater  may  receive  the  wet  steam  from  a  steam-heating 
system  if  desired. 


Speed  Regulator 

A  variable-speed  jack  shaft  allowing  a  three-to-one 
range  in  speed  is  being  put  upon  the  market  by  the  S.  &  S. 
Variable-Speed  Gear  Company,  of  50  Church  Street,  New 
York  City.  The  so-called  "Scriven  speed  regulator"  con- 
sists of  two  expansion  pulleys  bolted  together  and  mounted 
on  tubular  shafts  which  are  shrunk  into  side  plates  form- 
ing the  outside  of  the  built-up  hub.  The  illustration  shows 
the  pulley  with  the  side  plate  removed  to  illustrate  the 
method  employed  in  expanding  and  contracting  the  rim 
sections  of  the  pulley. 

The  pinion  shown  in  the  center  of  the  boss  is  in  mesh 
with   all   of  the  spokes  of  both   pulleys.     There  are  two 


spokes  to  each  rim  section,  and  as  the  pulleys  are  assembled 
right-handed  and  left-handed,  turning  the  pinion  expands 
tlie  rim  of  one  pulley  and  at  the  same  time  contracts  the 
rim  of  the  other.  The  spokes  are  staggered  so  that  they 
do  not  interfere  with  each  other,  and  as  may  be  seen  from 
the  illustration,  there  is  still  two-thirds  of  the  length  of 
the  spoke  within  the  hub  when  the  pulley  is  expanded  to  its 


INTERIOR    OF    PULLEY    AND    REGULATOR    COMPLETE 

greatest  diameter.  When  the  operating  wheel  at  the  end 
of  the  jack  shaft  is  turned  the  motion  is  transmitted 
through  a  tubular  shaft  to  the  pinion.  It  is  claimed  that  the 
long  pitch  of  the  spiral  grooves  on  this  shaft  eliminates 
the  possibility  of  speed  alteration  due  to  vibration. 

In  operation  the  load  is  carried  entirely  by  the  two  ex- 
pansion pulleys  and  is  equally  balanced  by  the  pinion,  the 
running  shaft  being  free  to  move  back  or  forward  until 
the  strain  from  the  load  on  each  belt  becomes  equal.  The 
tension  on  the  two  belts  is  always  the  same,  for  when  the 
speed  is  changed  one  pulley  takes  up  just  the  amount  of 
belt  length  that  the  other  looses,  and  the  running  shaft 
automatically  swings  into  adjustment.  It  is  claimed  that 
the  power  loss  with  this  type  of  speed  regulator  is  much 
less  than  with  other  speed-varying  devices. 


Self-Contained  High-Voltage  Oil  Switch 

The  accompanying  illustration  shows  an  oil  switch  re- 
cently developed  by  the  General  Electric  Company  for  use 
in    cciural    stations    employing   open    wiring.      Among    the 


-ul  1   MOID-OPERATED,    TRIPLE-POLE,    SINGLE-TH  K<  >\\     OIL    SWITCH 

most  important  improvements  embodied  in  this  switch  are 
rearrangement  of  the  bushings,  reducing  the  size  of  the  oil 
tank  which  is  needed  for  any  particular  voltage,  and  a 
change  to  self-contained  operating  mechanism  which  makes 
the  switches  easier  to  install  and  allows  the  smaller  units 
to  be  shipped  completely  assembled.  The  sliding-wedge 
type  of  contact  which  is  employed  obviates  burning  of  the 
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working  surfaces  and  keeps  the  contacts  clean  by  a  rubbing 
movement   when  the  switch  is  operated. 

The  tank  is  made  of  boiler  iron,  lapped,  riveted,  rein- 
forced and  calked.  The  switch  can  be  operated  by  hand, 
by  a  direct-current  solenoid  or  by  atl  agm  and  can 

be  tripped  automatically  by  tin-  usual   tnethi 


Motor-Driven  Heavy-Duty  I>athes 

The  motor-driven  lathi  11.   which   is  a  product 

of  the  Reed  Prentice  Company,  Worcester,  Mass.,  is  built 
to  withstand  the  strain  of  constant  heavy  turning.  It  is 
equipped  with  quick-change  gear  boxes  giving  fifty-four 
changes.     Three  red  1  >1  c  by 

gearing  and   ten   changi       ■.    the  control]  in   all 


27-IN.    HEAVY-DUTY    MOTOR-DRIVEN     LATHI 

thirty  spindle  speeds.  Hii  fastesl  and  slowest  spindle 
speeds  arc  172  and  5.5  r  p.m.  1 1    pectivel  n  feed- 

works  are  driven  by  worm  and  gears.  I  here  arc  double 
friction  drives  for  lengthwise  and  1  The  lead  is 

equipped  with  thread  1  utting  ind<  k.  1  he  hand  whi  el  shown 
on  tin  end  oi  the  motor  sh.nt  1-  used  to  turn  the  face  plate 
in  chucking  the  work  to  1"'  machined  ["hi  machine  is 
driven  by  a  Westinghouse  semi  inclosed   11.5-hp  motor 


Motor  Drive  with  Outboard  Hearing 

A  good  example  of  butboard-bearing  motor  drive,  where 
jack  shafting  or  direct  coupling  is  not  permissible  owing 

to  location  of  machine,  is  shov  COmpanying  illus- 


©A]  iRIVJ 

tration.  \n  upright  moldei  woodworking  shop  is 
driven  by  .1  .^  hp  electrii  01  running  .it  .1  speed  of  1600 
r.p.m.  The  .inn. nine  sha  ol  ill-  nected  with 
a  3-ft.  shall  extension  by  a  rigid  coupling  and  is  supported 
by  an  outbo  l'hi>  motor  is  entirely  inclosed 
with  iron  covers  and  opi  es  continuously  at  a  tempera- 
ture of  less  than  50  deg.  I  S                   introl  is  utiliied  in 


connection  with  wholly  inclosed  motors  throughout  the  shop, 
reducing  the  danger  of  fire  from  arcs  or  sparking.  The 
motor  shown  in  the  illustration  was  built  and  installed  by 
the  Diehl  Manufacturing  Company,  of  Elizabeth,  K.  J. 


Crude-Oil  Internal-Combustion  Kngine 

The  Blanchard  oil  en^  or  light  fuel  oils 

on  a  modification  of  thi  rinciple,  without  the  ex- 

tremely high  compression  of  tin    purely  Diesel  1 

The  liquid  fuel  is  injected  into  the  combustion  chamber 
after  the  charge  of  fresh  air  has  been  compressed.  This 
fact  is  said  to  make  th(  ry  economical  at  partial 

loads,  while  the  explosion  of  the  charge  at  every  revolution 
gives  a  more  .sen  torque  and  allows  the  use  of  a  smaller 


cylinder  to  produce  a  given  pi  w<  r  than  would  be  re', 
in  the   four-stroke  cycle 

1  lie   illustration   show-  Qe   of  20  hp 

with    lo-m.   bore   and    1  fitted   with   tlybal: 

ernor  in  the  cylindrical  casing  to  the  left  of  the  right-hand 
flywheel.      I  his  engine  is  buill  with  from  one  to  four  cylin- 

standardized,  6       n   ' 

The  crank 

red  by  t!;.    1 
upstroke  of  the  ;  Jit  vacuum  • 

point 
the  piston   1  -lrush 

to  fill  the  partial  vacuum  previ 
the  intake  port   on   the   down   stroki 

about  5  lb.  per  sq    in.     At  tlii  ke  the 

piston  opens  the  transfer  port  and  ige  of 

this  compressed  air  into  tin-  combust 
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where  it  drives  out  the  burned  gases  of  the  previous  charge 
through  the  regular  exhaust  port. 

It  is  said  that  this  engine  will  operate  on  oil  or  any  of  the 
distillates  obtained  during  the  refining  process  with  specific 
gravities  between  26  deg.  and  50  deg.  Baume.  The  grades 
between  30  deg.  and  40  deg.  Baume  are  said  to  be  the  best. 
These  oils  must  not  contain  over  0.3  per  cent  of  sulphur  if 
the  combustion  chamber  is  to  be  guarded  against  pitting. 
The  makers  stated  that  with  any  of  the  above  oils  the  en- 
gine will  produce  1  hp-hr.  on  0.1  United  States  gallon  of 
fuel  containing  at  least  19,000  lb.  Fahr.  thermal  units  per 
pound. 

The  governor  is  powerful  and  sensitive  enough  to  hold 
the  engine  speed  to  a  variation  of  about  2.5  per  cent  from 
no  load  to  full  load.  This  makes  the  engine  particularly 
suitable  for  driving  electric  generators  and  other  machines 
requiring  close  regulation.  It  is  said  to  produce  results  so 
quickly  that  the  variation  in  speed  can  scarcely  be  noticed 
before  the  engine  is  running  at   its  normal  speed  again. 

This  engine  is  manufactured  by  the  Blanchard  Machine 
Company,  Cambridge,  Mass. 


Midget  Ammeter  and  Voltmeter 

In  the  midget  ammeter  or  voltmeter  here  shown  use  is 
made  of  a  tungsten  steel  magnet  of  unusually  large  size  to 
obtain  permanency  and  to  improve  the  dead-beat  operation 
of  the  instrument.  This  magnet  has  no  pole  pieces,  the 
poles  being  accurately  ground.  This  plan  eliminates  the 
magnetic  joint  between  the  magnet  and  the  pole  pieces  and 
also  increases  the  magnetic  strength.  The  bases  are  of 
molded  material  to  insulate  the  studs  carrying  the  current 
through  the  switchboard  or  dashboard,  and  this  material 
is  used  so  that  the  magnetic  strength  may  be  unaffected. 
To  obtain  the  greatest  strength  from  the  magnets  the  cov- 
ers are  made  of  brass  instead  of  iron. 

The  aluminum  coil  form,  0.007  in.  in  thickness,  on  which 
the  fine  enameled  wire  is  wound,  swings  in  sapphire  jewels 


ment  is  subject  to  severe  vibration.  This  light  moving 
element  also  has  the  advantage  that  there  is  practically  no 
weight  on  the  pivots  and  bearings.  Each  instrument  is 
equipped  with  a  zero  adjusting  device  by  means  of  which 
the  pointer  can  be  readjusted  to  zero  at  any  time  from  the 
outside  of  the  case.  These  meters  have  been  developed  by 
the  Keystone  Electrical  Instrument  Company,  Philadelphia, 
Pa.,  for  use  on  switchboards. 


Automatic  Controllers  for  High- Voltage  Motors 

Motors  connected  directly  to  2200-volt  and  noo-volt  sys- 
tems are  now  coming  into  general  use.  At  this  high 
voltage  it  is  especially  desirable  to  provide  automatic  start- 
ing apparatus.  For  this  purpose  the  Cutler-Hammer  Manu- 
facturing Company,  Milwaukee,  has  designed  a  new  line  of 
high-tension  automatic-control  panels.  One  type  is  designed 
for  use  with  motors  driving  reciprocating  pumps,  air  com- 
pressors or  other  machines  which-  must  be  started  under 
full-load  conditions  and  which  require  a  starting  torque 
equal  to  or  in  excess  of  the  normal  full-load  torque  of  the 
motor.  The  other  line,  having  the  same  appearance  as  that 
shown  in  the  illustration,  is  designed  for. use  with  motors 
driving  centrifugal  pumps  or  machines  of  similar  load 
characteristics  starting  under  light-load  conditions. 

The  acceleration  is  controlled  by  resistance  in  each  of  the 
three  phases  of  the  rotor,  which  is  cut  out,  step  by  step, 
by  double-pole  magnetic  switches  under  the  control  of  cur- 
rent relays.  By  adjustment  of  the  relays  the  starting  cur- 
rent can  be  set  at  a  predetermined  value  and  the  motor  ac- 


PORTABI.E    VOLTMETER 


AUTOMATIC     MOTOR     CONTROLLER 


between  the  poles  of  the  magnet.  The  pointer  is  of  alu- 
minum" tubing  0,012  in.  in  outside  diameter  and  with  a  wall 
0.001  in.  thick.  The  whole  moving  element  weighs  only 
slightly  more  than  0.1  gram,  or  the  weight  of  one  common 
pin.  With  a  moving  element  so  exceedingly  light  the  in- 
strument is  claimed  to  be  absolutely  dead-beat  in  operation, 
and  the  pointer  is  said  not  to  oscillate,  although  the  instru- 


celerated  in  the  shortest  time  consistent  with  this  current. 
An  oil-immersed,  solenoid-operated,  three-pole  switch  is 
also  mounted  on  the  panel  which  controls  the  high-tension 
motor  primary  circuit.  Where  used  on  water  systems,  air 
or  vacuum  systems,  suitable  accessories  such  as  float  switch, 
gage  and  diaphragm-type  pressure  regulators  and  vacuum 
regulators  are  available. 
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Industrial  and  Financial  News 


Public  Utility,  Commercial,  Corporate  and  Trade  Devel- 
opments—The Electrical  Material  and  Security   Markets 


Business  Outlook  in  Mexico. —  U  il 
the    Buckeye    Electrii     1  pany,   with   headquarters 

in  Mexico  City,  while  in  New  ifork  last  week  on  a  short 
business  trip   stated   thai  the    Mexican   •  '■  ■  trical 

industries  arc  concerned   thi  tical  upheaval  has 

had  no  appreciable  effi  ct,  bu  bei  etter  at 

this   1 1 1 1 1  -    1  ban   evei    befori 

Sales   of    Special    Alloys. —  Particularly    large    sales    have 
been  made  recently  by  Herman  Bol  iny,  of  New 

York,  in  their  line  of  spi  il   foi    use  in 

temperature   regulating    and    ding    di  cellent 

sales  are  also  reported   bj    thi      ame  concern   for  its 
cello"  resistance  metal,  which  ition  in  all  ■  I 

oi  electric  heating  and  cooking  devices. 

Stone    &    Webster    Properties    Large    Buyers. —  Through 
Stone    &    Webster,    oi    I'"    ti  been 

placed  for  turbo-generating  equipment,  transformers  and 
sw  1 1 .  Id. 1 1. nd,    by    1  li'     Blai  k  iti  mi  I 

Company,  the  El  Pa  0  Electric  Railway  Company  ami  the 
Km  Grande  Valley  Traction  Company.  The  apparatus  is 
i<.  be  supplied   by  the       1  ctrii    &    Manufac- 

1111  in-  1  ompanj 

Bruce-Macbeth     Natural-Gas    Engines    Popular. —  Rei  rut 
sales   of    Bruce  Macbeth    natural  gas   engines    ha 

over    550    hp.     Among    tin  which 

these    orders    win-    obtained  hicago    Pneumatic 

Tool   Company,   the   Scot!  I  Iman   Company,   "t    Cleveland, 

(  > 1 1  i < > ;    the    \\  allai       1  1    the 

II  1  .  I  iv  1.1,1s,  Company,  of  Rochester,  Pa  Thi  [50-hp 
engine    ordered    bj    the    latti  third 

1  1  In-  s.uiii-  size  am  Fui  nished  ti 

\i  1.  beth  t lompanj 

Storage-Battery  Cars  for  the  New  York  Railways  Com- 
pany.— Storage  batterj    cai        n     to    bi     pul 
shortly  by  the  New-  Ynrk  Railways  Company  on  its  S] 
and  Delancey  Street  line,  between  the  Grand 
mi  the  East   River  and  thi    1  '•  ses  Street  ferry  on  the 

Ninth  River,  replacing  the  pri 

operating  conditions  on  this  line  are  unusual  in  several  re- 
spects, traffic  being  light  at  the  terminals  but  heavy  in  the 
middle  pari  of  the  i""  It  is  estimated  that  during  rush 
hours  it  will  be  necessary  to  run   ,;         n  minute 

headway  The  cars  are  being  lupplied  by  the  American  Car 
&    Foundry   Company,   th<    mo  equipment 

by   tin-    General    I 
teries  by  the    Electric  Sto 

Sprague   Electric   Works    Have    Large   Western    Sales. — 

I  In    Chica     •  of  the  Spi  >l   the 

Genera     Electrii    1  pany    report    1  hal    they    ha  i 

amount  of  pri  nt,  and  thai 

1  In-   building   equipi  ienl  1  menl    ha,   1 

numbi  1 

duit,  panelboards,  cabinel  tchboards.     \ 

purchasei  s  of  this  equipnn 

tor  their  warehouse  and   plant   at    Dallas,    rex.;  the 
1!    High    Scho  apolis,    Minn;    the    Gordon- 

Ferguson    Building,   St     Paul,    Minn 
Railway,    foi    its    depo     al    Minneapolis,    Mum;    the 
Schwab  Shoe  Companj  and  the  Shields  Build- 

ing and   Northeast    High   School  ai    Kansa 

Carbon-Filament    Lamps    Still    Made    in    Large    Quanti- 
ties.—  The    independent    manufacturers    ol  '  uncut 
incandescent  limp-  call  atti     ■    n  to  the  fact  that  although 
an  attempt   is  being    made   by   the   large   manufacturers 
lamps  to  discouragi                   of  'be   carbon-filament   lamp 

in   the  interest   of  the   tun        -  n   lamp,   the   patents   for   which 

tlic\    control,  as  well   as   the  output.  eJ2ce.pl    foi    the   small 


quantit;  ■.  ,1    quality, 

carbon  filament   1.  quan- 

■ 
8,000,'  which 

were  of  indi  >y  the 

indepi  ndi  nl  ad   the 

.isncnt 
lamp   .  anni  il    be   manu 
lower  list  1 

Motor-Generator    Sets    for    San    Francisco    Companies. — 

I  he     ' 

the     I. 

install     in    the    near     future    a 

se  manufac- 
ture. 1  lew  machine  and  I  :-,e  of 
ral 
Electrical  Supplies  for  the  Municipal  Building  in  New 
York. — An  00  of  its  No.  6541  receptacles 
and  plates  ha,  been  placed  with  the  Manhattan  Electrical 
Supply     Company     for    installation     in     the     new     Mm 

Building  in  New  \'.>ik  1  ity      ["hi   company  claims  that  this 

tin,  type  of  equipment 
for  a  singli    build 

Lightning   Arrester   Sales. — Word 
trie   Service   Supp  Philadelphia,    I'a .  that 

it   has   been  working   its   factory  day  and   night 
months   in   order   to  meet   the    great    demand   for    Kej 
steel    .  and    Garton-Daniels    lightning    am 

From    all    oil-, cut    indication,  ward 

to  a  recrd  breaking  -  ill  of  this  apparatus  for  thi 
New   Quarters  for   the   Duncan   Company. — A    foul 

I    is  in   pro   ■  ;:ie  Duncan 

nring    Con:-  ■-.    Ind. — the 

foundation  and  part  of  the  fir-  at  the 

pie, «nt  tiuu       Pending  :i nplel  uilding  the 

iny  has  bee-  000  so,,  ft.  of  cxtr.. 

from  the   I 

pany.  in  order  to   take  cai  h  of  new   Iv: 

Telephone  Exchange  for  Tientsin.  China. —  \:. 
1  i\  ed  by  thi 

a  itch- 

1  hina.     The    present     equipment    will    care    for    400 

There  arc 
fairly  and 

■  lit    of 

Recent  Large  Sales  of  Steam-Boiler  Equipment. —  v        , 
&   Wil 

and   241a   li- 
at    Baki 

Tin    PI 
Westinghouse  Apparatus  in  Wide  Demand. — In  ad 

■ 
direct 

e   equipment   being  destined 
for  th. 

wcr 
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Company,  the  South  Covington  &  Cincinnati  Street  Rail- 
way Company,  of  Covington,  Ky.;  the  Lehigh  Valley 
Transit  Company,  at  Allentown,  Pa.;  the  Manhattan  City 
&  Interurban  Railway  Company,  of  Manhattan,  Kan.,  and 
Messrs.  Barnes  &  Payton,  of  Troy,  N.  Y.  The  apparatus 
ordered  by  the  last-mentioned  firm  is  for  use  in  the 
Samaritan  Hospital  at  Troy,  N.  Y. 

Phenomenal  Sales  of  Insulated  Wire. — The  Safety  In- 
sulated Wire  &  Cable  Company,  of  New  York,  finds  gen- 
eral business  conditions  in  its  line  exceptionally  good  at 
present,  the  monthly  sales  figures  for  the  past  quarter  show- 
ing increases  of  from  75  to  200  per  cent  over  average  fig- 
ures. Last  year's  total  sales  amounted  to  about  $3,350,000, 
and  to  date  this  year  sales  amounting  to  $2,200,000  have 
been  made.  Approximately  5  per  cent  of  the  total  sales 
represent  exports,  and  of  these  the  greater  proportion  go 
to  South  America. 

New  Power  Equipment  for  the  Toledo  Railways  &  Light 
Company. — Since  control  of  the  above  company  was  gained 
by  H.  L.  Doherty  &  Company,  of  New  York,  extensive  ad- 
ditions to  equipment  have  been  planned.  A  15,000-hp  gen- 
erating unit  has  been  ordered  from  the  General  Electric 
Company  for  installation  in  the  Water  Street  station,  and 
the  same  order  included  about  2700  hp  of  boilers  and 
other  auxiliary  equipment.  There  is  now  being  built  a 
33, ooo-volt  transmission  line,  34  miles  in  length,  which  will 
skirt  the  city  and  supply  energy  to  outlying  industrial 
plants.  Steel  towers  are  to  be  used  on  this  line,  and  it  is 
understood  that  the  company  contemplates  adding  thirty 
cars  to  its  rolling  stock  in  the  near  future. 

Rush  Orders  for  Transmission-Line  Material. — The  Clark 
Electric  &  Manufacturing  Company,  of  New  York,  reports 
that  it  has  rush  orders  for  its  product  of  transmission-line 
specialties  which  will  force  it  to  work  day  and  night  shifts 
during  the  summer.  For  the  first  five  months  of  this  year 
sales  were  about  10  per  cent  larger  than  for  the  corre- 
sponding period  of  1912,  and  the  orders  already  secured 
seem  to  warrant  the  belief  that  for  the  rest  of  this  year  the 
factory  will  be  worked  to  its  full  capacity.  It  is  stated 
that  over  5000  clamping  sets  of  the  various  types  manufac- 
tured have  been  furnished  for  use  in  the  State  of  Penn- 
sylvania alone,  and  that  out  of  this  number  not  a  single 
defect  or  failure  has  been  reported  so  far. 

Electrical  Equipment  at  St.  Thomas  Railroad  Shops. — 
An  emergency  steam  generating  station  and  a  locomotive 
repair  shop  are  being  erected  at  St.  Thomas,  Canada,  for  the 
Michigan  Central  Railroad.  A  200-kw,  575-volt,  three- 
phase,  25-cycle  generating  unit,  driven  by  a  reciprocating 
engine,  the  exhaust  from  which  will  be  used  for  heating 
purposes  during  the  winter  months,  will  be  installed.  The 
greater  portion  of  the  electrical  energy  used  in  the  machine 
shops  and  roundhouse  will  be  purchased  from  the  Ontario 
Hydro-Electric  Commission  through  the  municipal  electric 
plant  at  St.  Thomas.  The  emergency  unit  will  be  used  only 
in  the  winter  or  in  case  the  Ontario  system  becomes  inoper- 
ative. In  addition  to  installing  about  1000  hp  in  motors 
throughout  the  new  shop,  the  old  equipment  will  be  rehabil- 
itated. The  new  repair  shop  will  have  about  50,000  sq.  ft.  of 
floor  area.  Construction  work  is  being  done  by  The  Arnold 
Company,  of  Chicago. 

Apparatus  for  Use  on  the  New  York  State  Barge  Canal 
System. — Joint  contracts  were  awarded  a  short  time  ago 
to  the  Lord  Electric  Company  and  to  MacArthur  Broth- 
ers Company,  both  of  New  York  City,  for  the  mechanical 
and  electrical  equipment  of  the  Erie,  Oswego  and  Cham- 
plain  canals.  This  work  includes  the  erection  of  twenty- 
eight  power  stations  along  the  canal  route,  the  supplying 
of  machinery  for  operating  lock  gates  and  the  installation 
of  electric  lights  at  various  points.  The  two  companies 
above  mentioned  as  general  contractors  will  complete  all 
the  masonry  and  field  engineering  work  including  the  in- 
stallation and  wiring  of  electrical  apparatus.  The  genera- 
tors for  the  power  stations  and  the  motors  for  operating 
valves,  lock  gates  and  capstans,  as  well  as  the  arc  and  in- 
candescent lamps,  are  to  be  furnished  by  the  General  Elec- 
tric Company.  The  Hyde  Windlass  Company,  of  Bath, 
Maine,  and  the  Wheeling  Mold  &  Foundry  Company,  of 
Wheeling,  W.  Va.,  hold  a  joint  sub-contract  for  supplying 
the  mechanical  equipment  for  operating  the  lock  gates  and 


valves,  this  work  being  so  extensive  that  it  was  thought 
best  to  arrange  for  a  combination  of  two  large  concerns 
on  it.  Through  Messrs.  Wonham,  Sanger  &  Bates,  of 
New  York,  hand-power  cranes  for  the  generating  stations 
are  to  be  supplied  by  the  Whiting  Foundry  Equipment 
Company,  of  Harvey,  111.  The  Camden  Water  Wheel 
Works,  of  Camden,  N.  J.,  will  furnish  waterwheels  for  the 
hydroelectric  stations,  and  the  arc-lamp  poles,  293  in  num- 
ber, are  to  be  made  by  the  Electric  Railway  Equipment 
Company,  of  Cincinnati,  Ohio.  The  canal  engineers  have 
designed  special  steel  turrets  to  cover  the  operating  ma- 
chinery at  the  locks,  and  these  turrets  are  to  be  fitted  with 
signal  lights  to  indicate  the  exact  position  of  the  valves 
and  gates  for  some  distance  along  the  approach  to  the 
locks.  The  turrets  are  to  be  manufactured  by  James  Mc- 
Kinney  &  Son,  of  Albany,  N.  Y.  The  general  contractors 
state  that  they  hope  to  have  all  the  machinery  installed 
ready  to  operate  for  the  opening  of  the  canal  to  navigation 
in  May,   1914. 

Aluminum  of  Increasing  Importance  Industrially. — A 
large  increase  in  the  consumption  of  aluminum  in  this  coun- 
try was  observed  in  1912,  more  than  65,000,000  lb.  being 
used  during  that  year,  as  compared  to'46,125,000  lb.  in  1911. 
This  was  accompanied  by  a  large  increase  in  the  imports  of 
that  metal.  In  the  powdered  form  aluminum  finds  applica- 
tion as  a  paint  pigment,  in  explosives,  in  printing  and  litho- 
graphing, and  in  a  certain  kind  of  welding.  Aluminum  foil 
is  displacing  tin  foil  owing  to  improved  manufacturing 
methods.  One  of  the  recent  developments,  and  one  which 
is  of  particular  interest  to  the  electrical  industries,  is  the 
production  of  a  steel-reinforced  stranded  aluminum  cable 
for  use  on  transmission  lines.  It  consists  of  six  strands  of 
aluminum  wire  surrounding  a  core  strand  of  steel  wire, 
and  this  type  of  conductor  has  been  used  by  the  Pacific 
Light  &  Power  Company,  of  Los  Angeles,  Cal.,  on  its 
recent  transmission  line  extensions. 

Reduction  in  Tungsten  Lamp  Prices. — As  predicted  ex- 
clusively in  the  Electrical  World  of  April  26,  the  manufac- 
turers of  tungsten-filament  incandescent  lamps  have  ar- 
ranged new  price  schedules,  effective  July  1,  making  a 
reduction  in  the  list  prices  of  tungsten  lamps  in  standard 
package  quantities  of  12.5  per  cent.  The  old  and  new  prices 
of  standard  tungsten  lamps  follow: 

TUNGSTEN    LAMP    PRICES 


Rating, 
Watts 


Old  Prices   (List) 
Plain  Frosted 


New  Prices   (List) 
Plain  Frosted 


J  4 

150 

1.35 

1.45 

1.20 

1.30 

12 

250 

2.25 

2.40 

2.00 

2.15 

8 

400 

4.15 

4.40 

3.65 

3.90 

8 

500 

4.55 

4.85 

4.00 

4.30 

A  Large  Order  for  Storage  Batteries.- — The  Electric 
Storage  Battery  Company,  of  Philadelphia,  Pa.,  has  recently 
received  an  order  for  forty-three  storage  battery  sets  which 
will  be  used  for  street-railway  service  on  one  of  the  cross- 
town  lines  of  the  New  York  Railways  Company.  This  is 
the  second  large  order  for  batteries  for  traction  purposes 
received  from  New  York  by  the  Philadelphia  concern,  the 
first  being  for  ninety  sets  now  in  use  by  the  Third  Avenue 
Railway  Company.  Each  of  these  sets  consists  of  fifty- 
eight  cells  of  type  MV-29  "Hycap-Exide"  battery,  having 
a  rating  of  67  amp  for  six  hours  continuous  discharge,  at  an 
average  of  114  volts.  The  weight  of  each  set,  including  the 
containing  trays,  is  4880  lb.,  and  the  installation  is  placed 
under  the  car  seats,  utilizing  space  that  would  otherwise 
be  wasted.  One  of  the  particular  advantages  claimed  for 
storage-battery  cars  is  that  they  may  be  operated  on  steam 
roads  where  the  interval  between  trains  is  sufficiently  great. 
Storage  batteries  were  furnished  for  a  service  of  this  nature 
to  the  Lewisburg,  Milton  &  Watsontown  Passenger  Rail- 
way Company,  operating  over  the  Lewisburg  &  Tyrone 
branch  of  the  Pennsylvania  Railroad,  between  Montandon 
and  Mifflinburg,  Pa. 
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American  Companies  Making  Diesel  Engines. — Since  the 
expiration  of  the  Diesel  patents  last  year  there  has  been 
active  preparation  in  this  country  for  extensive  manufac- 
ture of  this  type  of  internal-combustion  engine.  Among 
the    concerns    planning    to    put    out  ire    the 

Busch-Sulzer  Company,  of  St.   Louis,      1  in   Iron 

Works,  also  of  St.  Louis,  Mo.;  the  Electric  Boat  Company; 
the  Otto  Gas  Engine  Company,  of  Philadelphia,  Pa.;  the 
Lyons-Atlas  Company.  ..1    Indianapolis,   Ind.;  the   Dow-Wil- 

liams  Diesel   Engine  1  pany,  of  San   Francisco,  Cal.,  and 

the  International  Steam  Pump  1  ompany,  of  New  Y"rk. 

Mexican  Telegraph  Company  Imports  Cable. — A  few  days 
ago   there  arrived   in   this   country 

of   submarine   cable    froi  ham,    Germany,    destined 

for  use  by  the  Mexican  Telegraph  '  ompanj  This  class 
of   cable    is    not    manufactured  ly    in    the    United 

States,  owing  perhaps    to  m   the 

fact  that  the  demand  for  the  1  small 

and   uncertain   and    thai  percha    winch    forms   an 

important  part  of  tin    in   illation  imported. 

Further  Reports  on  Utah  Securities. — Supplementing  the 
note    of    last    week,    reports    ha  ed    from    the 

Electric    bond    tk    Share    Company  the    I 'tah 

Securities   Corporation   gross 

and  $679,447  For  the  fivi  ided  Maj  Net  earn- 

ings   for-     Maj     amounted    to    $91,309,    and    tor    tin-    first    five 

months   of    1913   to   $398,410     These    figui  enl    in- 

0\ et    the  j  and 

i.|  per  cent   respectively. 

Annual  Report  of  the  Philadelphia   Electric   Company. — 
In  presenting  the  annual  reporl  •<<  the  Philadelphia  1 
Company  for  the  fiscal  year  ended   Dec.  31,   [912,  thi 

lowing   figui  1  1   "ii    1  hi  il   litii  m   were 

given  by  President  .1.  I'..  McCall;      tlross  earnin 

407.  17;    operating    expen  |07.6i;     cash     dividi 

$974,668.99;   total   surplus.  $i,8j i    1I1. 

\  ■  .  1  r     il np.inv    had     (5,127    customers    and    a    total    com- 

1 ia  1    1  miiei  led  h >ail     n  ■■-.    ti  equivalent  t.  and, 

in  addition,  was  supplying  20,800  hp  to  the  street-railway 
companies.    These  figures  represent 

ovei    those   for   ion.     During   the    yt  idded 

to  the  construction  account  in  expenditure  of 

$2,594,687.00,  and  for  the  year    [913  then-   are   furthi 
tensions  and   rcpla   emei 

First  Annual  Report  of  Middle  West  Utilities  Company. — 
1  onsiderable  inter  to  the  first  annual  report  to 

the  stockholders  o)  the  Middh  West  I  tilitii  -  I  1  uipany, 
made  by   President   Samuel    Insull       [hi    1   impanj 

ganized    On    May    1,.    [912,    and    the    rep. .it    (made    public    on 

June   1 1 1   is  for  the  period   ..1   eleven  and  om   half  months 

ended    April    ,fo.    loi.i       Sun.     the    .lose    of    the 

however,     the    directors    have    authorized     thi 

1,000  of   three  j  eat    6  pet 
secui  ed   bj    1  he   di  p  companies 

having   par  value  Ol    these   notes  $2, 000,000 

will  be  sold  immediately  and  the  proceeds  used  p>  complete 
payments  on   pn  ipet  ties  her  d  to 

provide  funds  for  other  purpi  is  a   satis 

Factorj    1  me      [t  equh  all  at    : 

cent    011    the    amount    ..|    con  11    Stock    01  It     tin- 

close  ot   the  fiscal  II  as  6  per  cent   dividends  paid 

On     tli  an     amount     ot      more     than 

^i.io.oo..  ..t  surplus,  which  still  remains  in  the  tn 

subsidiary  companii       h :n   included   in   thi 

the   Middle   West   company     the    nd    earnings  would   have 

been  equh  alent  to  6  pi  he  common   - 

company   owns   publ  1 

Indiana.   Illinois.   Kentucky,    Michigan,   Missouri 

in  .ma.   as    well    as    the    N 1  «     I  n  ;la  nd  pi    in 

Michigan,   there    is   om  ting    company 

inoi  e  in  eai  iti        [hi      u 

separate     conininur 

o\ ci-  s..o. 1  hi  these  subsidiary 

panics  from  the  date  on  which  they  wen'  acquit 
30, '  1913,  were  - 

li  j  ving  n.  t  earnin  ■  luct 

ing  from  this  $801,65  ilders 

is    the    earnings   accrued    on    securitii 

Subsidiary     companies     I     Id     by     the     Middle     West     Utilities 

Company,     The  averagi    time   the   properties  contrib 


to   this   result   have   been  under  the  control  of  the   Middle 
West  Company  is  only  nine  months  and  Mr.  Insull  r« 
that  these  results  have  been  obtained  largely  under  adverse 

d    before    the   acqu 
crating    conditions    are    being 
improved   rapidly  by   thi  n   of   transmission   lines 

and  thi  Deficient  small  generat- 

iants  by  a  limited  number  of  modern,  ccomonical  gen- 
erating stations.  The  total  income  of  the  Middle  West 
company  for  the  period  named  (not  including  the  item  of 
$100,000  in  surplus  in  subsidiary  companies)  is  $911,969. 
This  is  made  up  of  int.  -  Is  ami  debentures,  divi- 

dends ,.  anj 

-  from  the  sale  of  properties.  The  total  operating  ex- 
penses of  the    Middle    V. 

$609,021    was    available    for   dividends,    from    which    $353,417 
was  paid  in  n  preferred  stock,  leaving  a   surplus 

the   company   amount   to 
1  which  $15,923,632  consists  of  securities,  plants, 
ill,    etc..    at    book    value.      The    company 
.-  in  cash  on  April  30.    The  capital  stock  author- 
ized ci  -i-'.ooo.ooo  in  common  and  $12,000,000  in  6 
It      Of    this   $7,356,200   of   common 

y  Arthur  Young  &  Company, 
of  Chicago,  and   I  nder,  Griffiths  &  Compa 

Business  of  Brooklyn  Utility  Companies. — The  combined 
reports  ol  the  Kings  '  ounty  Electric  Light  &  Power 
trie    Illuminal 
nth    of    May    gross    operating 

998.20,   and    a    net    in.  01  he    first    five 

montl  pcrating  revenue 

tal  operating  exp- 
and for  net  Both  of  the  income  items 
show                                        I    increase    over    the    corresponding 

Industrial  Securilit-s 
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Personal 

Mr.  W.  F.  Bogue  has  resigned  as  superintendent  of  the 
municipal  lighting  plant  of  Norwich,  Conn. 

Mr.  F.  M.  Peyton  has  succeeded  Mr.  B.  A.  Little  as  super- 
intendent of  the  municipal  electric  light  plant  at  Okemah, 
Okla. 

Mr.  D.  F.  Webster  has  resigned  as  superintendent  of  the 
City  Light  &  Traction  Company  of  Sedalia,  Mo.,  owing  to 
ill   health. 

Mr.  Robert  E.  Rae  has  associated  himself  with  Stanley 
and  Patterson,  23  Murray  Street,  New  York,  as  sales  man- 
ager of  their  factory  lines. 

Mr.  George  L.  Hatheway,  formerly  in  the  New  York  office 
of  Pass  &  Seymour,  Inc.,  has  been  put  in  charge  of  tin- 
branch  office  at  Toronto,  Canada. 

Mr.  Frank  J.  Sprague,  the  well-known  consulting  engineer 
and  inventor  of  New  York,  is  at  present  sojourning  in 
Italy  in  search  of  rest  and  recreation. 

Mr.  Charles  H.  Chandler,  of  Chicago,  has  been  elected 
recently  to  the  position  of  secretary  of  the  Wirt  Electric- 
Specialty   Company,  of  Germantown,   Pa. 

Mr.  M.  H.  Flexner,  illuminating  engineer  for  the  Com- 
monwealth Edison  Company,  Chicago,  was  married  on 
June  9  to  Miss  Marion  Straus,  of  Chicago. 

Mr.  George  D.  Leacock,  who  has  been  with  the  Packard 
Company  for  three  years,  has  been  made  manager  of  the 
Toronto  office  of  the  Canadian  Moloney  Electric  Company, 
Ltd. 

Mr.  H.  H.  Barnes,  Jr.,  engineer  for  the  General  Electric 
Company,  New  York,  and  president-elect  of  the  New 
York  Electric  Society,  is  spending  a  six  weeks'  vacation 
touring  Europe. 

Mr.  John  L.  Fay,  lately  with  W.  N.  Matthews  &  Brother 
as  sales  engineer,  has  taken  the  position  of  superintendent 
of  distribution  for  the  Union  Electric  Light  &  Power  Com- 
pany, of  St.  Louis,  Mo. 

Mr.  W.  H.  Atkins,  general  superintendent  of  the  Edison 
Electric  Illuminating  Company  of  Boston,  Mass.,  recently 
returned  home  from  a  Mediterranean  trip  and  a  visit  to 
Egypt  and  the  Holy  Land. 

Mr.  Roy  V.  Wensley,  formerly  in  charge  of  substations 
for  the  Merchants'  Heat  &  Light  Company  of  Indianapolis, 
has  been  appointed  superintendent  of  the  People's  Light  & 
Heat  Company  at  Indianapolis. 

Mr.  H.  H.  Stephens  has  been  appointed  manager  of  the 
Everett  Gas  Company,  which  controls  the  electric  service 
in  Snohomish,  Wash.,  succeeding  Mr.  M.  D.  Spencer, 
former   manager  at   Snohomish. 

Mr.  Arthur  Main,  formerly  electrical  engineer  of  the  Hot 
Springs  (Ark.)  Water  &  Light  Company,  is  now  electrical 
engineer- of  the  Mammoth  Springs  (Ark.)  Power  Company, 
which  operates  a  large  hydroelectric  system. 

Mr.  Delos  F.  Wilcox  will  sever  his  connection  with  the 
Public  Service  Commission  for  the  First  District.  New 
York,  on  July  1  and  will  engage  in  private  practice  as  a 
consulting  franchise  and  public-utility  expert. 

Mr.  B.  R.  Stephens  has  resigned  as  general  superintend- 
ent of  the  Choctaw  Railway  &  Lighting  Company,  McAles- 
ter,  Okla.,  but  will  continue  as  secretary,  auditor  and  pur- 
chasing agent,  with  headquarters  in  St.  Louis,  Mo. 

Dr.  Max  von  Recklinhausen,  director  of  the  Westing- 
house  Company,  Paris,  France,  well  known  for  his  work 
with  mercury-vapor  lamps  and  quartz-tube  water-purify- 
ing apparatus,  is  visiting  this  country  in  the  interest  of  his 
company. 

Mr.  Henry  L.  Doherty  will  be  the  guest  of  the  city  of 
Denver  on  June  20,  at  which  time  he  will  preside  at  the 
functions  attending  the  opening  of  the  Antero  reservoir 
irrigation  project,  which  is  capable  of  supplying  water  to 
over  60,000  acres. 

Mr.  Gunnar  Tisell,  for  many  years  associated  with  the 
editorial  department  of  the  Electrical  World,  sailed  last  week 
for  Sweden,  where  he  has  accepted  a  position  on  the  edi- 
torial staff  of  the  Teknisk  Tidskrift,  an  electrical  publication 
i--ued  from  Stockholm. 


Mr.  E.  Thurnauer,  managing  director  of  the  French 
Thomson-Houston  Company,  arrived  in  New  York  Tues- 
day on  the  S.  S.  Kaiser  Wilhelm  II.  Mr.  Thurnauer  is  on 
a  short  business  trip  to  this  country  in  connection  with 
General   Electric  affairs  in  France. 

Mr.  C.  B.  Graves,  formerly  third  vice-president  and  gen- 
eral manager  of  the  Manila  (P.  I.)  Electric  Railroad  & 
Light  Company,  has  been  appointed  general  manager  of 
the  Mexican  Tramways  to  succeed  Mr.  H.  Harrsen,  who  has 
been  elected  managing  director  of  the  company. 

Mr.  H.  G.  D.  Nutting  has  resigned  his  position  as  district 
manager  for  the  Central  Illinois  Public  Service  Company, 
with  headquarters  at  Paris,  111.  Mr.  Nutting  was  formerly 
manager  at  Fort  Atkinson,  Wis.,  and  served  for  a  time  on 
the  staff  of  the  Wisconsin  Public  Service  Commission. 

Mr.  H.  E.  Dunbar,  for  twenty  years  superintendent  of  the 
South  Hadley  Falls  (Mass.)  Electric  Light  Company,  has 
with  Mr.  A.  T.  Chapin  formed  the  electrical  contracting 
and  engineering  firm  of  Chapin  &  Dunbar.  Mr.  Chapin  was 
formerly  superintendent  of  the  Foster  Electric  Company,  of 
Boston,  Mass. 

Mr.  J.  H.  Bissell,  for  the  past  sevente'en  months  assistant 
treasurer  of  the  Paducah  (Ky.)  Traction  Company  and  the 
Paducah  Light  &  Power  Company,  has  been  appointed 
treasurer  of  the  Mississippi  River  Power  Company  at 
Keokuk,  la.  Mr.  Bissell  is  succeeded  at  Paducah  by  Mr. 
F.  B.  Flahive,  of  Dallas,  Tex. 

Mr.  F.  E.  Hutchinson  has  resigned  his  position  as  chief 
electrician  of  the  Rock  Island  lines  to  become  sales  manager 
of  the  Moon  Manufacturing  Company  of  Chicago.  Mr. 
Hutchinson  had  served  in  the  electrical  departments  of  the 
Pennsylvania  and  Louisville  &  Nashville  railroads  before 
joining  the  staff  of  the  Rock  Island. 

Mr.  Harro  Harrsen,  general  manager  of  the  Mexican 
Tramways,  has  been  elected  managing  director  of  the  com- 
pany to  succeed  Mr.  R.  C.  Brown,  who  has  been  elected 
vice-president  of  the  company.  Mr.  Harrsen  is  also  man- 
aging director  of  the  Pachuca  Light  &  Power  Company  and 
of  the  Mexican   Steel   &  Chemical  Company. 

Mr.  George  W.  Magalhaes,  who  has  served  a  year  as 
assistant  sales  manager  of  the  Toronto  (Ont.)  Electric 
Light  Company,-  Ltd.,  has  been  appointed  general  inspector 
of  that  company.  Mr.  Magalhaes  was  born  in  1876  at 
Sao  Paulo,  Brazil,  came  to  the  United  States  in  1892  and 
has  since  made  his  residence  in  this  country  and  Canada. 
He  was  graduated  from  the  School  of  Mines,  Columbia 
University,  with  the  degree  of  electrical  engineer,  in 
1897,  and  his  record  of  work  and  experience  since  then  is 
as  follows:  He  spent  two  years  laying  out  and  installing 
electric  storage  batteries  for  central-station  and  street- 
lailway  service.  The  next  two  years  were  spent  with  the 
Electric  Controller  &  Manufacturing  Company  of  Cleve- 
land, Ohio,  designing  and  selling  electric  controllers  for 
rolling-mill  machinery,  cranes  and  ore-handling  apparatus. 
The  six  years  following  Mr.  Magalhaes  was  in  the  employ 
of  the  New  York  Edison  Company  in  the  engineering  de- 
partment laying  out  and  inspecting  substations  and  in- 
specting the  electrical  contract  work  on  Waterside  station 
No.  2.  He  served  two  years  as  inspector  for  the  depart- 
ment of  water  supply,  gas  and  electricity  of  New  York 
City,  giving  especial  attention  to  the  electrification  of  the 
Queensboro  and  Manhattan  bridges  and  the  public  build- 
ings on  Blackwell's  Island,  and  up  to  the  time  of  his  af- 
filiation with  the  Toronto  company  he  was  Canadian  rep- 
resentative of  the  L.  K.  Comstock  Company,  electrical  con- 
tractor of  New  York. 


Obituary 

Charles  W.  Morse,  president  of  the  Gainesville  (Fla.) 
Gas  &  Electric  Company  and  a  native  of  Haverhill,  Mass., 
died  at  Gainesville  on  June  n  at  the  age  of  sixty.  Mr. 
Morse  at  one  time  owned  the  gas  plants  at  Marlboro  and 
Quincy,  Mass.,  and  Rochester,  N.  H..  and  was  one  of  the 
owners  oi  the  Amesbury  (Mass.1  Gas  &  Electric  Light 
Company. 
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Construction 

New  England 

BANGOR,  MAINE.— Bid!  will  be  received  at  the  office  of  the  super- 
riling  architect,  Treasury  Department,  Washington,  D.  C,  untjl  July  7 
for    construction    of    the    United    States    post    office    at    Bangor, 

and    approaches.      Drawings    and    specitica 
t , . , , ,      ,         bi     obtain:  11    from   the  custodian 

at  Bangor.     O.   Wenderol  >ng  architect. 

(   I.I.VI  ON,    MAS-         I 
:im:  recently,  cau 
1    ill    II  Mil. I  '.     1  S.— At  a   special    to«n    meeting   held 

lei  trie-light  plant  was 
carried.  A  second  vote  will  have  to  be  taken  on  the  proposition  within 
a  ye;tr. 

HARTFORD,  CO 
mrj      upply  of  the  city  0     Ha  ■•',  until  June 

hing  completi    101 

will  .-,1 10  hi     •  q I  to     1 

i.^.i,,     1  n   1 

1 01   Hi,   ..hove  may  he  seen  and  blank  I  "nfd  at 

ili.      n.rc  of  the   Hoar. I 


Middle  Atlantic 

KIM, II  \  MTON,    N.  Y.— The  ] 
v,  rtised   for  bid      I 
and   the   placing  ..1   poll   .     ti 

ompli  tio 

printed      pecil ■  nding    biddei 

at  a   meeting  a  I  the    municipal 

lighting    planl    is    expected    to    bi  ore   the    expiratii 

ith  ili.-   Bingl I  ml         Fit.  &  ]  Co.,   18  months  hence 

Douglas    Sprague,  .  onaulting    en- 

Kin. .   . 

NEW    YORK,    V    Y.— Hi. Is   w, II    b.  J(»  by    Patrick 

A.    Whitney,    Com!  i    Correction,    for    furnishing    material    and 

Installing    complete    lie   I 
prison,  West  Fifty-third   Street,   \.  •    Iforl 

SCHENEVUS,  N.  5       rhe  Gn  al  Bi  ir  Lt.  &  Pwi 
tcr,   which    recently    purchased   tl"    loi  .paring 

to    erect     1    transmission    line    from 
11 igh   the  latter  villa|  1 

JOHN     TOWN,   PA.— The  I 

town,    will    soon   begin    work 

lighting  system  on   Franklin,  I  linton  and  Washington  Streets.    The  plans 
provide     i"i     'In-    install  iti< 
clusters. 

NEW    CAM  I.I..    PA.— At  a 
issue    (200,000    in    bond  .    .1    municipal    electru  I 

.i.  1 .  itedi 

SOMERSET      ?A       F*h  Lt.,   Hi     &   P 

ganiaed,   has  applied    to  .    in  Somerset 

It    granted  -1   franchise,  the 

.mrrsrt. 

i!i. 

1    \  M  I  MX,    N.    1  -    John    \^ 
fication  ilanl    fot    tin-   . 

Can 

\l  M'lM  IN.     \       I         II 

Pa.,  baa  submitl 

niafa   electricity    from    iU    pi 

! 

rRENTON,    V    I       I'!". 
.    .....  1  . 

Burlingtoi 

motoi      .".I  r rati 

AUBURN,  MD      D 
; 
clerk  at   Auburn 


North  (fill nil 

I'l  rNT,     Ml. miuttrc   and    the    Chamber    ol 

(  ,111101. 1 .  e  are  1 

naw    Street.      Ii   is   1  : 

•titute  the  boulevard   light) 

MONRI  IE,   MICH. — N 
01    the    Dundee      M 
at   the   sale  by   the   Cin 

of  the  mortgage   of   thi    S  enter's 

I". I  was  000.     He  was  the  only 

Mr.  Carp 


.1  rating  of  about  300  public 

and  private  lighting  and   for  in  Dundee. 

BARBERTON,  OHIO  —  'I he  Cu>   Council  has  passed  an  ordinance  pro- 
viding   1  $110,000.   from  the   proceeds 
of  which  a  municipal  light  plant  will  he  built.     The  bonds  will  be  dated 
July   1  and   wiB  sent     The  last 
securitp 

fund   coi  rasing  fund   of 

the  sen. 

usual    way.      The    contract    f'.r 

this    fall,    and    it    is    the    inte-  '  Ml    in 

t  that  time.     Underground  oably  be  laid. 

- 

install 

- 

maintained    by    underground    wires;    25    three-arm    ornamental    lamp-posts 

energy 

1. 1  \  1  •  ■    e  amount  of 

4t    the 
1    held  June  3. 
LAM   AS  I  lit,  OHIO  »«  been 

I'.M   I. |i|M. .   OHIO    -Contracts   were   awarded   recently   for  equipment 
For  tl.. 

Wayni 

KI 1-1  EY,    '  'HI' '       \i.    election    -..  i    b« 
proposition  to  1   the  purchase  of  the  gas  and  electric  plant 

of  the    Ripley   C.as   Lt.   St  Col  ■ 

KFORD,  OHIO.— The   Rockford  Ltg.  Co.  h.,- 

•1    line»    in    the 

..pany    furniahs 
shire.   -  and  Wren.  -4  miles  from  this  ':■■   binaon 

i.ger. 
WA1 

■ 

- 

rector  of  pub- 
lic aafi 
WOOSTER,  OHIO 

lent. 

- 
■ 
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granted  a  franchise  to  furnish  electricity  for  lamps  and  motors  in  Pearl 
City.  A  transmission  line  will  be  erected  from  Lena  to  Pearl  City  to 
furnish  the  service.     W.   Benfer,  of  Lena,  is  president  of  the  company. 

ROCKFORD,  ILL.— Sealed  bids  for  furnishing  the  material  for  the 
installation  of  thirty  new  arc  lights,  as  per  specifications  on  file,  will 
be  received  on  or  before  June  26.     E.   A.   Wettergren   is  city  clerk. 

DE  PERE,  WIS.— The  De  Pere  Lt.  &  Pwr.  Co.  has  been  awarded  the 
contract   for  lighting  the  streets. 

NESHKORO,  WIS.— Preparations  are  being  made  by  the  Neshkoro 
Lt.  &  Pwr.  Co.  for  the  installation  of  an  electric-light  plant  here.  The 
equipment  of  the  proposed  plant  will  include  one  Samson  waterwheel 
(rating  not  yet  decided  upon),  one  150-kw,  60-cycle,  2400-volt  vertical- 
type  generator,  purchased  from  the  Electrical  Machinery  Co.,  Minne- 
apolis, ten  General  Electric  type  transformers,  four  30-kw,  four  10-kw 
and  two  5-kw;  overhead-line  material  will  consist  of  500  cedar  poles. 
No.  6  bare  copper  wire  for  9  miles  of  three-phase  transmission  line;  100 
Westinghouse  type  meters  and  40  200-cp  tungsten  lamps  for  street  light- 
ing.    C.  T.   Dahlke,  of  Neshkoro,  is  engineer  in   charge. 

RANDOLPH,  WIS. — Within  the  next  month  or  two  the  municipal 
electric-lighting  plant  will  purchase  a  100-kw  directly  connected  220-volt 
generator.     J.   O.   Jones  is  the  clerk  at   Randolph. 

RIPON,  WIS. — Within  the  next  two  months  the  Ripon  Lt.  &  Wtr.  Co. 
expects  to  erect  a  6600-volt  transmission  line  to  supply  the  village  of 
Green  Lake  with  electricity.  The  Green  Lake  Electric  Company  will 
handle  the  local  distribution. 

BARNESVILLE,  MINN.— The  municipal  electric-light,  uater  and  tele- 
phone plant,  of  which  H.  H.  Pierce  is  superintendent,  is  planning  an 
extension   to    its    water-works. 

BEMIDJI,  MINN.— We  are  informed  that  the  plant  of  the  Warfield 
EI.  Co.  at  Warfield  was  not  destroyed  as  reported  in  the  issue  of  June  7. 
The  generator  was  burned  out  by  the  electrical  storm  and  the  coils  have 
been  replaced.     C.   W.   Warfield  is  president   and  manager. 

DETROIT,  MINN.— The  City  Council  has  adopted  a  resolution  author- 
izing 100  ornamental  electroliers  to  be  placed  on  Washington  Street  and 
Pioneer  Street,  bids  for  which  will  be  received  until  July  7.  E.  J.  Bestick 
is  city  clerk. 

ELLSWORTH,  MINN. — At  a  special  election  held  recently  the  propo- 
sition to  issue  $8,000  in  bonds  for  the  installation  of  a  municipal  electric- 
Hght  plant  was  carried. 

LAKE  PARK,  MINN.— A  special  election  will  shortly  be  held  to 
consider  issuing  $10,000  for  the  erection  of  a"n  electric-light  plant. 
Ira  Shannack  is  clerk  at  Lake  Park. 

ONAMIA,  MINN.— The  village  of  Onamia  has  decided  to  call  a  special 
election  to  vote  on  the  proposition  of  bonding  the  village  for  the  purpose 
of   establishing   a   municipal    electric-light   plant. 

SPRING  VALLEY,  MINN.— The  electric  plant  of  the  Spring  Valley 
El.  Lt.  &  Investment  Co.  is  reported  to  have  been  purchased  by  the 
Rutledge   Brothers,  of  Glencoe. 

WINDOM,  MINN. — A  special  election  will  be  called  to  vote  on  the 
proposition  to  issue  $15,000  in  bonds  for  improvements  and  extensions  to 
the   municipal    electric-light   plant   and   water- works   system. 

WOOD  LAKE,  MINN. — The  question  of  installing  an  electric-light 
system  in  Wood  Lake  is  under  consideration;  also  securing  electricity  from 
Granite  Falls  is  being  considered. 

ARMSTRONG,  IA.— The  City  Council  has  planned  to  install  fourteen 
additional   street  lamps. 

CHARLES  CITY,  IA.— We  are  informed  that  the  city  of  Charles 
City  has  decided  not  to  establish  a  municipal  electric-light  plant  and  has 
made  arrangements  with  the  local  lighting  plant  for  lighting  the  city  for 
a  period  of  three  years.     John   S.    Bradley  is  city  clerk. 

EARLY,  IA. — The  proposition  to  issue  $7,000  in  bonds  for  the  in- 
stallation  of  an  electric-light  plant  will  be  submitted  to  the  voters. 

EAST  PERU,  IA.— The  Peru  El.  Lt.  &  Pwr.  Co.,  recently  granted  a 
franchise,  will  install  an  electric-light  system.  The  equipment  of  the 
oroposed  plant  will  include  a  gasoline  engine  and  a  220-volt  direct-current 
Triumph  generator;  100-watt  Mazda  lamps  will  probably  be  used  for 
street  lighting.  The  plant  will  have  an  output  of  19  hp.  F.  A.  Herweke 
js  superintendent. 

ELDON,  IA. — Work  on  the  new  building  of  the  Eldon  electric-light 
plant,  which  will  give  twenty-four-hour  service,  is  progressing,  and  the 
new   machinery   will   soon    be    installed. 

ESTHERWOOD,  IA.— The  electric-lighting  plant  is  almost  complete. 
Some  of  the  apparatus  has  been  installed,  and  it  is  expected  to  begin 
operation  shortly. 

LIPTON,  IA. — The  business  men  of  this  city  have  petitioned  the  City 
Council  for  boulevard  lamps. 

LYONS,  IA.— The  installation  of  an  ornamental  street-lighting  system 
is  contemplated  by  the  Commercial  Club.  A  tentative  plan  calls  for 
erection  of  50  standards  to  carry  five-lamp  clusters.  The  cost  of  elec- 
troliers is  estimated  at  $38  each.  With  four  60-watt  lamps  and  one 
100-watt  lamp  the  cost  would  be  $55   per  standard. 

MILTON,  IA. — Work  has  begun  on  the  construction  of  the  new  power 
plant  in  Milton.  The  Town  Council  has  awarded  the  company  a  con- 
tract for  street-lighting.  The  contract  provides  for  30  lamps.  Walsh 
Brothers,  of  Burlington,  are  interested  in  the  company. 


MONONA,  IA.— The  village  of  Monona  has  granted  F.  L.  Wellman 
&  Son  a  franchise  to  construct  and  operate  an  electric-light  plant  for  a 
period  of  25  years. 

OSSIAN,  IA. — H.  Bullard,  who  will  install  an  electric-light  plant  here 
to  provide  for  street  and  commercial  lighting,  will  shortly  be  in  the 
market  for  a  25-kw  generator,  an  oil  engine,  overhead  line  material  and 
meters. 

SIOUX  CITY,  IA.— The  Baker  Const.  Co.  plans  the  construction  of 
an  interurban  line  between  Sioux  City  and  Omaha.  Construction  work 
on  the  power  dam  at  Niobrara,   Neb.,   has  been   begun. 

VALLEY  JUNCTION,  IA.— The  Iowa  Engineering  Co.,  Clinton,  la., 
has  charge  of  the  work  of  the  construction  of  the  electric  generating 
plant  to  be  erected  here,  plans  for  which  are  under  way,  as  mentioned 
last    week. 

WASHINGTON,  IA.— Bids  will  be  received  by  the  city  of  Washington, 
la.,  until  June  23  for  materials  and  supplies  for  changing  and  extending 
the  municipal  street-lighting  system,  including  87  three-lamp  Cutter  River- 
side ornamental  lamp  posts,  81  two-lamp  posts,  with  extensions  to  take 
line  23  ft.  above  ground,  300  25-ft  (6-in.  top)  cedar  poles  with  not  more 
than  5-in.  crook  one  way,  36,500  ft.  miscellaneous  wire,  5050  ft.  galva- 
nized conduit,  etc.     St.  Gair  Lewis  is  superintendent. 

WATERLOO,  IA.— The  Waterloo,  Cedar  Falls  &  Northern  Ry.  Co. 
expects  to  p-irchr.se  in  the  near   future  three  500-kva,   2300-4400-voIt  step- 


an.foi 


WATERLOO,  IA.—  The  Citizens'  Gas  &  El.  Co.  has  purchased  the 
property  of  the  Crystal  Ice  &  Fuel  Co.  at  the  head  of  Sycamore  Street, 
which   will  be  used  as  a  site  for  the  new  electric  plant. 

IBERIA,  MO. — F.  S.  Ramsey  and  brother  have  recently  purchased  the 
Iberia  Milling  Co.  and  will  install  a  dynamo  and  supply  the  town  with 
electric   light. 

JOPLIN,  MO. — The  proposition  to  issue  $60,000  in  bonds  for  improve- 
ments to  the  municipal  electric-light  plant  and  for  extensions  to  the  street- 
lighting  system  was  defeated  at  an  election  held  June  3. 

ST.  JOSEPH,  MO.— The  St.  Joseph  St.  Ry.,  Lt.,  Ht.  &  Pwr.  Co.  has 
closed  a  contract  with  the  Hammond  packing  plant  of  Armour  &  Co.  to 
equip  the  plant  for  electrical  operation.  More  than  600  hp  will  be  re- 
quired. 

BELFIELD,  N.  D. — There  has  been  some  discussion  in  regard  to 
establishing  an  electric-light  plant  at  this  place.  The  matter  is  now 
in   the   hands  of  a  committee. 

CANDO,  N.  D.— The  Cando  El.  Co.  is  contemplating  the  purchase  of 
a  300-line  switchboard  within  the  next  12  months.  J.  C.  Rader  is 
manager. 

MOTT,  N.  D-— S.  Stewart,  proprietor  of  the  Mott  City  Mills,  is  pan- 
ning to  install  an  electric-light  plant.  The  equipment  will  consist  of  two 
150-hp  return-flue  boilers,  one  25-hp  and  one  75-hp  Corliss  engine,  one 
80-kw  and  one  50-kw,  three-phase,  60-cycle,  2300-volt  generator  with  neces- 
sary switchboard  equipment  and  transformers,  100  meters,  50  incandescent 
lamps  of  50  cp  for  street-lighting  service.  Mr.  Stewart  will  carry  a  stock 
of  electrical  supplies,  will  do  all  house  wiring  and  will  carry  household 
electrical  appliances,  etc. 

NEW  ROCKFORD,  N.  D.— A  bond  issue  will  be  voted  upon  for  the 
erection  of  a  municipal  electric-lighting  system  and  water-works. 

WIMBERTON,  N.  D.— An  electric-light  plant  is  being  installed  here  by 
F.  H.  Etter  to  furnish  electricity  for  commercial  purposes  and  for  street 
lighting.  The  plant  will  be  driven  by  a  kerosene  oil  engine.  H.  E. 
Dudrey,  electrical  engineer,  of  Moorhead,  Minn.,  has  the  contract  for 
installing    the    plant. 

ABERDEEN,  S.  D.— The  Aberdeen  Lt.  &  Pwr.  Co.  has  completed  and 
placed  in  operation  a  complete  steam-driven  central  power  station,  equipped 
with  two  500-hp  Corliss  engine-driven  units.  The  company  has  recently 
connected  up  three  10-hp,  2300-volt  General  Electric  motors  directly  con- 
nected to  centrifugal   pumps   for  fire   service. 

CANTON,  S.  D.— The  Sioux  Valley  Pwr.  Co.,  of  Canton,  S.  D.,  ex- 
pects to  erect  a  transmission  line  to  Inwood.  la.,  and  also  a  hydroelectric 
power  plant  at  Beloit,  la.,  within  the  next  three  months.  The  company 
expects  to  purchase  within  the  next  four  months  generators  and  water- 
wheels,  waterwheel  governors,  complete  switchboards,  transformers,  light- 
ning arresters,  insulators  and  wire.     Charles  H.  Morgan  is  secretary. 

CENTERVILLE,  S.  D.— The  Centerville  Milling  Co.  expects  to  pur- 
chase shortly  one  60-kw,  60-cycle,  three-phase,  2200- volt  generator  and 
exciter. 

DALLAS,  S.  D.— B.  H.  Martin,  owner  of  the  local  electric-light  plant, 
is  installing  a  new  plant,  which  will  be  in  operation  by  July,  1913,  when 
a  24-hour  service  will  be  established.  Mr.  Martin  expects  to  purchase 
within  the  next  30  days  equipment  for  distribution  and  lighting  system 
and  electrical  appliances  and  supplies. 

FRANKFORT,  S.  D.— It  is  reported  that  bids  will  soon  be  asked  for 
the  installation  of  the  proposed  electric-light  system,  for  which  plans  and 
specifications  have  been  prepared. 

HOT  SPRINGS,  S.  D.— The  Cheyenne  River  Pwr.  &  Irrigation  Co., 
recently  incorporated  with  a  capital  stock  of  $50,000.  contemplates  the 
construction  of  a  hydroelectric  power  plant  near  the  falls  of  the  south 
fork  of  Cheyenne  River.  The  incorporators  are:  George  A.  Turner, 
John  W.   Parks  and  Henry  Harty. 
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MITCHELL,  S  D.— At  a  special  election  on  June  10  bonds  to  the 
amount  of  $60,000  wen;  voted  for  the  erection  of  a  municipal  telephone 
plant.     The  City  Co  ntly  refused  to  renew  the  private  telephone 

company's   f ran  bj 

SCHUYLER,  NEB.— The  Commonwealth  Pwr.  Co.  has  filed  maps 
with  the  State  Board  of  Irrigation  showing  its  proposed  Schuyler-Colum- 
bus power  development.  The  company  proposes  to  take  water  from 
the  Loup  River,  2  miles  west  of  Columbus,  and  return  it  to  th. 
River  southeast  of  Schuyler.  The  reservoir  and  power  station  will  be 
located  near  Schuyler.  The  Sharp-Moore  interests,  of  Lincoln.  Detroit 
and   London,  are  said  to  be  interested  in  the  new  enterprise. 

SIDNEY,   NEB      At  an  election  held  recently  the  propo  il 
$22,000     in     bonds     for     an     electric-light     and     steam-heating     plant 
carried. 

WILBER,   NEB— Bids  will   he  called    for  the  construction   of   the   pro- 
posed municipal  electric-lighl    j  !  is  plans  arc  completed.     The 
proposed  plant   will   be  driven  by   steam   power  and  will  have  an  on' 
125  kw.     O.  C.   Marti,  of  Lincoln,  is  consulting  engineer. 

WYMORE,  NEB.— The  <  i t y  Council  has  awarded  contract  for  the 
purchase  of  an  engine  and  two  boilers,  together  with  other  equipment, 
for  the   municipal   electric-light   plant. 

CHERRYVALE,  KAN.  The  Edgar  Zinc  Co.  has  decided  to  equip  the 
Cherryvale  smelter  for  electrical  operation,  for  which  it  is  understood 
that   $60,000   has   been  Gas   engines   will    be   used    to   drive 

generators. 

HERINGTON,    KAN.     Thi  -ion   will  call  another  special 

election   to  vote   on    the   propc  for  extensions  to  the 

municipal  electric-lighl   plant  The  cost  of  the  work 

i.itcd  at  $50,000.     The   Binliani   Engineering  Co.,  of  Oklahoma  City, 

i  ii    engaged    as   consulting   engineer    to    prepare   plans   and    supervise 

the  work. 

SCOTT  CITY,   KAN.— The  contract   for  construction  of  the   mui 
electric-light     plant     and     waterworks    system     lias     been    awarded    to     the 
Alamo  Engine  &  Supply  Co.,  of  Omaha,  Neb.,  for  $33,867. 


Southern  States 

MAXTON,    N.    C,     Hi.     Maxton    l.t     \    I'm.    Co.   is  installing   .. 
hydroelectric  powi  on.     The  plant  will   be 

driven  by  a   Morgan   Smith   tt  ' 

wire,  m.  i.  rs  and  pole  tri 

I. .11.  ,     li.i        ,  Ii.ii  i-,      ,,l      |li.  |  ! 

company, 

ABBEVILLE,    S.    C— The    city    of    Abbeville    has    just    complete!    the 
ii.  i  illation    of   a    200  kw    auxiliary    steam    plant    with    switchb 

now    installing    ai il     which 

has  been  purchased.     E.  M.  Anderson  is  superintendent 

COLUMBIA,          i  i        I         .of  Columbia,   would   like  to   receive 

i.      ..ti   .  quipmi  nl  an   electric   plai  I 

gasoline  engine. 
WASHINGTON,  GA.— Bids  will  bi  'lie  office  of  tin 

rising    a  nt,    Washington,    1).    C,    until    July 

21,    I.. i  i.:    plumbing,    | 

<  lei  ti tduil    .  .  i    wiring     interior   lighting 

the    I  'ml.  i  Stati 

obtained    from    the  above  office  or    from   the  custodian   of  site  at 
Carl   i   » .lb-.     O.  \\  in  Ii       ! 

MIAMI,    Fl    V     Mayoi    W  •  mmended   the   purchase  of  the 

!   extending  the   plant's  lines 
into  districts   which   ai  •    to   be 
I 
NEWBERRY,    Fl   N       Ms  hinery   for   the   new   mi 

The   new    plant   will   ... 

will    be     installed;     one    80  Ii].    high-|  -    nerator 

with    - 

nectcil    to    100-hp    high-speed  ent    of 

51     100  u, n     inn    iti  re     1-kw.    eight 

ilea   an. I 
pole    line     m.M    .  I    anil     will    be 

built   bv   the    I     B     McCrs  '1    Hank    Build- 

i 

SARASOTA,  1*1    \-    The  I  Ins  recently  purchased 

one    150-lcw    General    Elei  nerator 

(engine    type),    one     16  it.    by     IS  in.     four-Talve    Erie    Ball    engine    and 
suit!  hi. ..aid  panel.     R.    1  inager. 

BI  LLS,  TENN       rhe  B 
Cbangin  isicm    from    multiple    to    the    series    street- 

■  time.     G.   B 
is  lu.ir.     .  i 

ETOWAH,  TENN       I  he  'he  ad- 

visabilitv     of     manufacturing     raw-water     ice     next     year.       W.     II      Price 

is    man...  I 

FRANK1  1\.     I  !■  \\       V  mthi    the    Han 

l.t.   &    Pwr,    Co    expect 


'   n.gsten.        It     is    also     ■  l'™*     wi"    *° 

of   energy   from   the    Parksville   dam    at    the  Ocoe   River.      Mr     J. 
1'.    Lillie    is    manager    of    the   company. 

purchase  within  the  next  30  days  one  three-phase  44.000to-2300-vv 
rmer    and   a    tub   transformer    and    .■• 
Smith  is  general  manager  at  Johnson  City. 

-rey    Fruit    4    Vegetable   Association 
will    install    a    75-kw    Genera! 

for  which  have  been  placed)   to  furnish  electricity  for  lighting  the  town. 
A   -15  hp  boiler  and  a  40  hp  engine  have  already   been   installed.     W.   O. 
Arzingcr,  of  Nashville,  Tenn.,  is  engineer  in  charge. 
PAR]  Hie    city    of    Paris    expects    to 

•-    300-kw,   three-wire,   direct-current   generating   unit, 
aboard.      M.    W.    Younkin   is  superintendent. 
ANNISTON,    ALA— The  Anniston   Wtr.   Supply    '  'tailing 

a    300-hp    motor    to    pump    viater    into    the    city    by    electricity,    giving    An- 
v    of    4,500,000    gal.    per    day.        Wesley    Rudisill. 
engineet  '    "(  the   work' 

AN".  I 

ll    to   be   built   south   of   the   city    limits   by   '. 
bama      I  "     will    be     B^ 

Shoals    •  I  alladega  and   •  '  ln   lhe 

p0|e   |in,  -he  voltage  will  be  increased 

from  60,000  to  1 10.000.     l-ater  the  work  will  be  extended  to  Talladega 

CITRl  elle    l.t  ,    Ice    &     Pwr 

incorp.  -  ck   of   $15,000.  has  purchased   the   plant   of 

amc  for  electric  light 
.nerator  and  a   10-ton  ice  plant   will 
I  estimated  at  125.00" 
iperintendent. 

F-l.   Lt.  St  1'  I 
jns   ii,.  i    water  works   system,   including   mains,   pumps,   ad- 

•  .nk   with  a  capacity   of   from    75.000 
to    100,000   gal. 

WALDRON,     ANK— The     installation     of     an     electric-light     flant     in 
a    is    under    consideration.      S.    J.    Hill    and    W.    P.    Hi 
interested. 

NEW    OR1  I  rhe    Southern    Hydro  Electric    Co.   is   planning 

the   development   01    water  power   sites  on   small   streams  in   Louisiana  and 
').   Box  285.   New  Orleans,  is  interested  in 
the  company. 

[LA. — The  transmission  line  from  the  local  munio; 
lrjc.|,Kl,  f    10   miles,  will   soon  be  completed. 

;  plied    for    lighting    the    town.      The    city    ex- 
ptc„   ,  line   to   Olustee,   8  miles   distant,   to   furnish 

electricity   for   lighting   that   town. 

!  he  Tulsa   Coi; 
lie    Ser.    Co     of    Oklahoma,   of   Oklab 

•    of    the    new 

company. 

team  plant  4  miles  north  of  Denison.   with  an  ulti- 
mate capacity  of    15.000  kw. 

p|  ,  |]  .ve    pur- 

■ 
to  be   used   for  the   new  electric-light   plant.      It   is  expecte  I 
J 1 5.000. 

has  beei 

tie    |i 
south    ' 
The  Ii,  . 
WA1 
an    elect 


iv, mi.  States 

-t    been 
nager. 

creel     ,  i-    and    one    at 

' 

LYNDEN,    WASH.— Within    tin-  -    I     s 
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Traction,  Lt.  &  Pwr.  Co.  expects  to  purchase  one  new  switchboard  panel 
for  three-pbase  lighting  and  another  for  series  tungsten  lighting  and 
150  poles  for  the  reconstruction  of  the  entire  distributing  system.  Very 
shortly  there  will  be  purchased  also  40  toasters  and  26  irons;  also  a 
tub  transformer  for  a  new  series  tungsten  street-lighting  system  to  com- 
ply with  a  new  municipal  ten-year  contract. 

NEWPORT,  WASH.— The  Northern  Idaho  &  Montana  Pwr.  Co., 
through  its  local  manager,  J.  G.  Flynn,  reports  the  recent  electrical 
storm  as  the  worst  in  years.  Much  damage  was  done  to  lamps  and 
primary   fuses,  and  hundreds  of  incandescent  lamps  were   burned   out. 

SNOHOMISH,  WASH.— The  Everett  Gas  Co.,  which  serves  Monroe 
and  Snohomish  with  gas  and  electricity,  recently  renewed  its  contract 
with   the    Washington    State    Reformatory    at    Monroe    for    two   years. 

SOUTH  BEND,  WASH.— The  South  Bend  Electric  Company  has  been 
absorbed  by  the  Twin  City  El.  Co.,  with  headquarters  at  Raymond,  Wash. 
Clyde  Bargett  is  local  superintendent. 

SPOKANE,  WASH.— Eugene  Enlow,  S.  E.  Gates,  W.  C.  Siber  and 
associates  have  purchased  the  power  plant  of  the  Nickson-Kimmel  Co., 
near  Pateros,  Wash.,  on  the  Methow  River,  and  also  the  light  and  power 
plants  at  Okanogan.  The  purchasers  are  organizing  a  company  which 
will  be  known  as  the  Okanogan  Valley  Pwr.  &  Lt.  Co.,  to  be  capitalized 
at  $200,000.  Eugene  Enlow  will  be  president  of  the  new  company, 
S.  E.  Gates,  vice-president,  and  W.   C.  Siber  secretary  and  treasurer. 

VANCOUVER,  WASH.— The  Southwestern  Washington  Tel.  Co.  has 
applied  to  the  County  Commissioners  for  a  right-of-way  for  telephone 
lines  from  Manor  to  Battle  Ground  across  to  Heisson,  Lucia  and 
Yacolt,  a  distance  of  about  15  miles. 

WARDEN,  WASH.— The  Washington  Wtr.  Pwr.  Co.  will  extend  its 
power  and  light  lines  into  Hartline  during  the  summer,  arrangements  for 
which  are  now  being  made. 

ARLINGTON,  ORE.— It  is  reported  that  the  City  Auditor  will  receive 
bids  for  the  construction  of  an  electric-light  plant  and  pumping  station. 
H.  F.  Shank  is  city  auditor. 

BAKER,  ORE. — Stannard  &  Richardson,  of  Portland,  engineers,  have 
submitted  estimates  of  the  cost  of  the  proposed  municipal  electric-light 
plant,  which  indicate  that  the  plant  can  be  constructed  at  a  cost  not  to 
exceed  $25,000. 

BIG  EDDY,  ORE.— John  H.  Lewis,  state  engineer,  has  submitted  a 
project  for  developing  200,000  continuous  hp  at  Big  Eddy,  a  point  3 
miles  above  The  Dalles  on  the  Columbia  River.  The  head  water  is  73 
ft.  at  low  water  and  42  ft.  at  high  water  and  the  mean  flow  .-of  the  river 
throughout  the  year  is  235,000  cu.   ft. 

MYRTLE  POINT,  ORE.— The  City  Council  has  been  petitioned  for 
a  light  and  power  franchise  for  a  period  of  25  years  by  A.  P.  Miller, 
of  Coquille,  Ore.,  who  offers  to  furnish  light  for  city  buildings  and  six 
arc  lamps  for  each  1000  inhabitants  free  if  the  franchise  is  granted. 
The  Council  is  considering  the  proposition. 

PORTLAND,  ORE.— The  Southern  Pacific  Ry.  Co.  is  said  to  be  con- 
sidering the  proposition  of  establishing  an  electric-railway  system  from 
this  city  to  San  Diego,  Cal.,  same  to  be  completed  and  in  operation  be- 
fore the  Panama-Pacific  Exposition.  In  connection  with  the  proposed 
improvement  the  Southern  Pacific  has  acquired  water-power  rights  from 
Portland  to  Eugene,  Ore.  The  extension  recently  built  to  Klamath  Falls, 
Ore.,    will  be  electrified  at  once. 

ROSEBURG,  ORE.— The  Douglas  County  Lt.  &  Pwr.  Co.  is  in- 
stalling an  electric-light  plant  in  Winchester.  The  equipment  will  con- 
sist of  a  68-in.  Allis-Chalmers  waterwheel  directly  connected  to  a  500-kw 
vertical  generator  manufactured  by  the  Allis-Chalmers  Co.  J.  R.  Thomp- 
son,  of  Portland,   is   engineer  in  charge. 

BAKERSFIELD,  CAL.— The  San  Joaquin  Lt.  &  Pwr.  Corpn.  has 
announced  that  it  will  reconstruct  the  Kern  River  power  plant  through- 
out immediately.  The  tunnel  will  be  enlarged,  new  waterwheels  in- 
stalled and  a  new  power  house  building  erected.  A.  G.  Wishon  is 
general   manager. 

COLFAX,  CAL.— Application  has  been  made  to  the  State  Railroad 
Commission  by  D.  C.  Gillen,  owner  of  the  local  electric-light  plant,  for 
permission  to  sell  his  property  to  the  Pacific  Gas  &  El.  Co.  for  $12,000. 

FRESNO,  CAL.— The  San  Joaquin  Lt.  &  Pwr.  Co.  is  planning  the  con- 
struction of  a  large  number  of  additions  to  its  present  distribution 
systems  at  Santa  Maria,  San  Luis  Obispo  and  San  Miguel.  Some 
additions  will  also  be  made  to  the  systems  at  Maricopa  and  Bakersfield. 
About  $2,000,000  will  be  expended.  A.  C.  Balch  is  president  of  the 
corporation   and   A.    G.    Wishon    is   general   manager. 

LOS  ANGELES,  CAL.— The  Midland  Counties  Public  Ser.  Co.,  of 
Los  Angeles,  recently  organized,  with  a  capital  stock  of  $2,500,000. 
plans  to  take  over  the  Coalinga  Wtr.  &  El.  Co.,  of  Coalinga;  the  Midland 
Counties  Gas  &  El.  Co.,  of  San  Luis  Obispo:  the  Russell-Robinson  Wtr. 
&  El.  Co.,  of  Arroyo  Grande,  and  the  Paso  Robles  Land  &  Wtr.  Co.,  of 
Paso  Robles.  The  new  company  also  has  an  authorized  bond  issue  of 
$3,000,000   awaiting  the  approval   of  the  State  Railroad  Commission. 

NEWPORT  BEACH,  CAL.— The  Board  of  Trustees  has  authorized 
the  sale  of  a  30-year  electric  franchise  at  the  request  of  the  Pacific  Lt. 
&  Pwr.  Co.  The  franchise  will  be  sold  July  7  to  the  highest  bidder.  The 
city  voted  last  September  to  issue  $25,000  in  bonds  to  install  a  municipal 
electric-light  plant,  but  has  not  yet  sold  them. 

OROVILLE,  CAL.— The  Board  of  Supervisors  of  Butte  County  has 
granted  a  franchise  to  the  Great  Western  Pwr.  Co.  to  build  and  operate 


electric  distribution  systems  in  Butte  County.  The  company  will  begin 
a  high-tension  transmission  line  into  the  county  immediately  from  Plumas. 
Mortimer   Fleishhacker  is  president  of  the   company. 

PORTERVILLE,  CAL. — Plans  have  been  practically  completed  by  the 
officials  of  the  Mount  Whitney  Pwr.  Co.  for  a  large  addition  to  the 
equipment  of  their  substation  at   Fourth  Street  and  Putnam  Avenue. 

SAN  FRANCISCO,  CAL.— The  Pacific  Gas  &  El.  Co.,  of  San  Fran- 
cisco, has  applied  to  the  State  Railroad  Commission  for  permission  to 
purchase  certain  water  rights,  flumes  and  ditches  in  the  vicinity  of  Gold 
Run  from  the  United  Water  &  Pwr.  Co. 

SAN  FRANCISCO,  CAL.— The  San  Diego  Consolidated  Gas  &  El.  Co. 
has  asked  the  State  Railroad  Commission  for  permission  to  issue  $639,000 
in  bonds.  Of  the  proceeds,  $459,000  will  be  used  in  making  extensions 
to  the  company's  plant  and  the  balance  of  $180,000  will  be  used  to  pay 
existing    indebtedness. 

VENICE,  CAL. — The  City  Trustees  of  Venice  have  requested  bids  on 
312  five-lamp  ornamental  street-lighting  posts  to  be  installed  in  the  canal 
district  of  the  city.  The  bids  should  include  the  installation  of  the  posts 
complete   and   ready   for  service. 

BONNER'S  FERRY,  IDAHO.— Th.  Moyea  Wtr.  Pwr.  Co.  has  filed 
a  claim  on  a  power  site  at  Moyea  Falls,  on  which  a  10,000-hp  hydro- 
electric plant  will  be  built.  There  will  be  utilized  5000  hp  or  6000  hp 
to  light  Bonner's  Ferry  and  surrounding  country.  A.  H.  Featherstone, 
Wallace,  Idaho,  is  promoter  of  the  project. 

DOWNEY,  IDAHO.— The  City  Council  has  granted  the  Utah  Lt.  & 
Pwr.  Co.  a  franchise  in  Downey.  The  company  will  install  a  plant  here 
at   once. 

MONTPELIER,  IDAHO— Negotiations  have  been  completed  by  the 
Utah  Pwr.  &  Lt.  Co.  for  the  purchase  of  the  property  of  the  Bear  Lake 
Pwr.  Co.,  of  Montpelier,  consisting  of  two  plants,  one  at  Georgetown 
and  the  other  at  Paris.  The  Bear  Lake  company  furnishes  electricity  in 
the  towns  of  Montpelier,  Bloomington,  Georgetown,  Bennington,  St. 
Charles  and  Ovid,  Idaho. 

PARK  CITY.  UTAH.— Louis  A.  Jeffs  has  petitioned  for  a  franchise 
for    an    electric-light    plant. 

FLAGSTAFF,  ARIZ.— The  new  plant  of  the  Flagstaff  El.  Co.  will 
have  a  capacity  of  300  kw  and  give  24-hour  service.  The  contract  for 
the  machinery  has  been  closed  with  C.  C.  Moore  &  Co.  G.  T.  Herring- 
ton  is  manager. 

CUT  BANK,  MONT.— The  Two  Miracle  Concrete  Co.,  Great  Falls, 
Mont.,  has  been  awarded  the  contract  by  the  city  of  Cut  Bank  for 
supplying  material  and  equipment  and  installing  a  water-works  and  light- 
ing plant,   at   a  cost   of   $41,000. 

FORT  BAYARD,  N.  M.— Bids  will  be  received  by  Lieut.  C.  E.  Holm- 
berg,  quartermaster,  Fort  Bayard,  until  July  9  for  sale  of  two  Kewanee 
100-hp  return-tubular  boilers,  two  50-kw  General  Electric  direct-current 
generators  and  engines,  switchboard  complete  for  two  generators,  one 
7^2-ton  York  ice  machine,  one  2-ton  ice  machine,  99  50-lb.  ice  cans  and 
two  steam  pumps.     Further  information  can  be  obtained   on  application. 

LAS  VEGAS,  N.  M. — Active  work  will  begin  this  summer  on  the  con- 
struction of  a  hydroelectric  power  plant  near  Indian  Springs.  The 
initial  installation  will  provide  for  the  development  of  1500  hp,  which 
will  be  transmitted  to  Las  Vegas  at  6000  volts.  The  water  will  be  piped 
from  the  Charleston  Mountain  Range,  a  distance  of  12  miles,  with  a 
fall  of  about  3000  ft.  Five  power  stations,  each  with  an  output  of  1500 
hp,  will  be  built.  Midway  on  the  line  a  dam  forming  a  large  storage 
reservoir  will  be  built  to  impound  the  storm  waters.  A  transmission  line 
will  also  be  erected  through  a  pass  in  the  mountains  into  the  Pahrump 
Valley  to  supply  electricity  for  operating  pumping  plants,  and  also  ex- 
tending to  Goodsprings,  where  it  will  furnish  energy  to  mines  and 
mills.  Water  will  also  be  furnished  to  irrigate  about  16,000  acres  taken 
under  the  Carey  act  by  the  Southland  Irrigation  Co.  Ira  McFarland,  of 
Las  Vegas,  is  interested. 
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SUMMERLAND,  B.  C— The  installation  of  a  60-kw  generator  driven 
by  a  Diesel  oil  engine  in  the  municipal  electric-light  plant  is  contemplated 
this  year  or  next. 

MARKHAM,  ONT.— The  Council  has  adopted  a  resolution  to  ask  the 
Hydro-Electric  Power  Commission  of  Ontario  to  extend  its  line  to  fur- 
nish   electricity    here. 

NEWMARKET,  ONT. — The  ratepayers  have  rejected  the  proposition 
of  the  Toronto  &  York  Radial  Ry.  Co.  to  furnish  the  town  with  power 
at  $25.50  per  hp  per  year,  with  the  provision  that  the  town  install 
the  necessary  distributing  system  at  a  cost  of  $12,000.  This  undoubtedly 
means  that  the  Hydro-Electric  Power  Commission  of  Ontario  will  be  peti- 
tioned to  extend  its  lines  into  the  town  to  furnish  electricity  here.  The 
commission   offers   to   furnish   the  service  at   $27.90   per   hp  per   year. 

OTTAWA,  ONT.— Tenders  will  be  received  by  G.  J.  Desbarats,  deputy 
minister,  Department  of  Naval  Service,  Ottawa,  Ont.,  until  June  25  for 
the  erection  of  masts  and  buildings  for  wireless-telegraph  stations  to  be 
erected  at  Kingston,  Toronto  and  Port  Burwell.  Plans  and  specifications 
and  form  of  contract  can  be  seen  at  the  office  'of  the  general  superin- 
tendent of  the  wireless  service,  Department  of  Naval  Service,  Ottawa,  or 
at  the  offices  of  the  postmaster,  Kingston,  harbormaster.  Toronto,  and 
postmaster,    Port    Burwell. 
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UNITED   STATES    PATENTS    ISSUED   JUNE    10.    1913. 
[Prepared  by   Robert  Starr  Allyn,   16  Exchange  Place,  New  York] 

1,063,950.  ELECTRIC-CURRENT-CONTROLLING  DEVICE;  A.  E. 
Berdon,  Lafayette,  111.  App.  filed  July  5,  1910.  For  charging 
storage  batteries  of  car-lighting  systems. 

1,063,999.  APPARATUS  FOR  ELECTRIC  WELDING;  C.  R.  Murray, 
L.  R.  Brink  and  W.  K.  Malmstrom,  Chicago,  111.  App.  filed  April 
15,  1912.  For  welding  pieces  of  different  cross-section;  opposed 
clamping  jaws  with  an  electrode  lying  in  a  plane  central  between  the 
jaw    faces. 

1.064.025.  MOTOR  CONTROLLER;  F.  L.  Stone,  Schenectady,  N.  V. 
App.  filed  Dec.  30,  1911.  To  prevent  too  rapid  acceleration  or  re- 
tardation; controller  can  only  be  moved  as  fast  as  rotation  of 
motor  will  permit. 

1.064.026.  ELECTRICAL  GENERATOR;  T.  K.  Strand,  Rolette,  N.  D. 
App.  filed  April  3,  1911.  Generator  is  mounted  upon  the  rotatable 
head   of  a  windmill. 

1,064,033.      JUNCTION    BOX;    J.    F.    Wagner,    South    Bend,    Ind.      App. 

filed  Aug.   23,    1911.      Knock-out   portions   formed  by   circular  grooves 

in  the  wall  of  the  box. 
1,064,049.       APPARATUS     FOR     RECORDING     CALLS     MADE     BY 

TELEPHONE;    E.    H.   Bridge,   Spotswood,    Victoria,   Australia.      App. 

filed    Oct.    25,    1911.      Effective    calls    are    registered    by    meter    only 

when  both   receivers  are   taken   up   for   a  conversation. 

1.064.064.  METHOD  AND  APPARATUS  FOR  PRODUCING  A 
GASEOUS  REACTION  BY  A  SILENT  DISCHARGE;  M.  W. 
Franklin,  Schenectady,  N.  Y.  App.  filed  Oct.  21,  1911.  Ozonized 
air  is  produced  by  passing  a  current  of  fresh  air  through  the  ozone 
unit  and  mixing  the  fresh  air  with  the  ozonized  air  during  successive 
stages   of  the   ozonization. 

1.064.065.  OZONATOR;  M.  W.  Franklin,  Schenectady,  N.  Y.  App. 
filed  Oct.  31,  1912.  Produces  gaseous  reaction  by  static  discharge; 
difference    of   potential    between    electrodes    produced   by    transformer. 

1.064.078.  ELECTRIC  WELDING  MACHINE;  L.  E.  McKinnon  and 
A.  W.  Southall,  Buffalo,  N.  Y.  App.  filed  June  17,  1908.  For  weld- 
ing chains;  carriages  movable  toward  each  other  and  carrying  yield- 
ing and   adjustably   mounted  electrodes. 

1.064.079.  ELECTRIC  WELDING  MACHINE;  L.  E.  McKinnon,  Buf- 
falo, N.  Y.  App.  filed  June  17,  1908.  Intermittent  welding  current 
produced  by  interrupting  the  circuit  periodically  and  at  greater  or 
less  frequency. 

1,064.089.      MOTOR   VEHICLE;   W.    P.   Rayner,   Philadelphia,   Pa.      App. 

filed  June   23,    1910.      Vehicle  is   started  and   driven  at  low  speed  by 

electric  motor  and  at  high  speed  by  gas  engine. 
1,064.096.     ELECTRICAL    SWITCH;    W.    M.    Scott,    Philadelphia,    Fa. 

App.   filed  March    12,    1906.      Operating  handle   is  disengageable  from 

switch    mechanism    to    prevent    operator    from    restoring    it    during    a 

predetermined  electrical  condition. 

1.064.115.  VAPOR-ELECTRIC  DEVICE;  W.  Weintraub,  Lynn,  Mass. 
App.  filed  Dec.  13,  1910.  Mercury-vapor  lamp  with  inner  and  outer 
envelopes  and  a  conical  closure  operated  by  the  vapor  pressure  to 
seal    the    inner   envelope. 

1.064.116.  VAPOR-ELECTRIC  DEVICE;  E.  Weintraub,  Lynn,  Mass. 
App.  filed  Aug.  12,  1911.  Capillary  passage  between  inner  and  outer 
envelopes  of  mercury-vapor  lamps  and  a  valve  for  equalizing  the 
mercury  level  within  and  without  the  inner  envelopes. 

1,064.131.  POWER-FACTOR  INDICATOR;  J.  A.  Craighead,  Schenec- 
tady, N.  Y.  App.  filed  Oct.  7,  1911.  For  alternating-current  cir- 
cuits not  affected  by  ordinary  changes  in  frequency  occuring  in 
commercial  circuits. 

1.064.137.  ELECTRIC  CLOCK;  J.  F.  Engle,  Cleveland,  Ohio.  App. 
filed  May  13,  1912.  Self-winding,  direct-acting  contacts  made  and 
broken   mechanically. 

1.064.138.  LOW- WATER  ALARM;  C.  W.  Ford,  Pittsburgh,  Pa.  App. 
filed  June  19,  1912.  Differential  expansion  of  certain  parts  causes 
other  elements  to  contact  and  complete   circuit. 

1,064,142.  SAFETY  DEVICE  FOR  RAILROAD  TRAINS;  W.  F. 
Greene,  Huntingdon,  Pa.  App.  filed  Aug.  16,  1912.  Breaking  of 
arch   bars   of  the   trucks    ruptures   circuit   and   gives   alarm. 

1,064,190.  ELECTRIC  AIR  HEATER;  L.  A.  Bill,  Cambridge,  Mass. 
App.  filed  Dec.  14,  1912.  For  carburetors;  conical  wire-heating  coil 
freely   supported   inside   the  air   intake   pipe. 

1,064,205.  MOTOR-ACCELERATING  DEVICE;  E.  L.  Gale,  Sr., 
Yonkers,  N.  Y.  App.  filed  Nov.  9,  1909.  Combination  of  mechanical 
and  electrical  means  for  effecting  acceleration  of  alternating-current 
motors  in  elevator  work. 

1,064.211.  GALVANIC  CELL;  A.  Heil,  Frankfort-on-the-Main,  Ger- 
many. App.  filed  May  2,  1912.  Produces  depolarizing  electrodes  by 
saturating  porous  carbon  with  a  solution  of  manganese  nitrate  and 
then   drying  and   heating  the   carbon   to   decompose   the    nitrate. 

1,064,224.  MOTOR-CONTROLLING  MECHANISM;  T.  D.  Ihlder,  New 
York,  N.  Y.  App.  filed  Oct.  31,  1908.  For  automatically  controlling 
an  electric  motor  to  stop  an  elevator  car  at  predetermined  points  re- 
gardless of  speed,  load  or  friction. 

1,064,228.  AUTOMATIC  STARTING  SWITCH;  C.  D.  Knight,  Sche- 
nectady, N.  Y.  App.  filed  Dec.  1,  1905.  Automatically  provides  the 
proper   time   intervals   between   charges    in    circuit   connections. 

1,064.258.  ELECTRIC  HEATER;  G.  E.  Sharpe,  Steubenville,  Ohio. 
App.  filed  Oct.  30,  1912.  Portable  heater  employing  lamps  as  heat- 
ing agent;  heating  effected  by  circulation  as  well  as  radiation. 

1,064.295.  SUPPORT  FOR  END  TURNS  OR  CONNECTIONS  OF 
COILS  FOR  DYNAMO-ELECTRIC  MACHINES;  W.  F.  Dawson, 
Rugby,  England.  App.  filed  Jan.  30,  1907.  Clamping  devices  hold 
the  end  turns. 

1,064,310.  DYNAMO-ELECTRIC  MACHINE;  W.  J.  Foster,  Schenec- 
tady, N.  Y.  App.  filed  Oct.  13,  1905.  Rotating  member  _  of  the 
smooth-core  type  specially  balanced  for  high-speed  work  in  con- 
nection with  turbines. 

1,064,318.  ELECTRICAL  SWITCH;  H.  R.  Gilson,  Beaver,  Pa.  App. 
filed  April  1,  1912.  Push-button  type;  spring  contact  having  an  in- 
cline engaged  by  a  movable  dog. 


1,064,330.  ELECTRICAL  HEATER;  A.  C.  Hulbert,  San  Francisco,  Cal. 
App.  filed  April  22,  1912.  Heater  unit  has  a  handle  which  lies  in 
the  handle  of  the  utensil,  and  heater  can  be  removed  to  permit  use 
of   utensil   for   ordinary   purposes. 

1.064,333.  ELECTRIC-WELDING  PROCESS;  E.  Katzinger,  Chicago, 
III.  App.  filed  May  9,  1910.  For  spot-welding  sheets  of  different 
thickness  together;  stamps  protuberances  on  one  sheet,  which  are 
pressed  against  the  other  sheet  and  welding  current  sent  there- 
through. 

1,064,358.  ELECTRIC  STOVE;  C.  Mettler,  New  Haven,  Conn.  App. 
filed  Feb.  11,  1913.  Weight  of  the  cooking  utensil  on  the  stove 
closes    the    heating   circuit. 

1,064,370.  MULTIPLE-SERVICE  BATTERY  CABINET;  G.  L.  Patter- 
son, New  York,  N.  Y.  App.  filed  Aug.  21,  1912.  Plurality  of  series 
of  multiple-battery  units,  the  units  of  each  series  being  suitably 
connected  and  the  series  of  units  each  being  provided  with  means 
for    interconnection    and    with    service    terminals. 

1,064,373.  TELEGRAPH  TRANSMITTER;  E.  C.  Phillips  and  T.  Rho- 
dus,   Chicago,  111.     App.  filed   Feb.    17,    1912.     Typewriter  transmitter. 

1,064.402.  PIPE-CONDUIT  FITTING  FOR  ELECTRIC  INSTALLA- 
TION; W.  H.  Vibber,  New  London,  Conn.  App  filed  Oct.  3,  1910. 
P'or  unthreaded  conduits;  fitting,  "junction"  or  "terminal"  made  in 
two   half-sections  clamped  together. 

1.064.422.  PULL  SWITCH  FOR  WALL  BOXES;  F.  Barr,  New  York, 
N.  Y.  Apn.  filed  Jan.  17,  1911.  Inclosure,  chain  guide  and  in- 
sulation   and    switch    mechanism. 

1.064.423.  SOCKET  FOR  LAMPS,  ETC.;  F.  Barr,  New  York,  N.  Y. 
App.  .filed    March   23,    1912.      Cap   lining;   clip   attachment. 

1.064.424.  SOCKET  CONSTRUCTION;  F.  Barr,  New  York,  N.  Y. 
App.   filed  Aug.   2,    1912.     Cap  lining  and   ring  lock. 

1,064,433.  METHOD  OF  REDUCING  TELEPHONIC  DISTURB- 
\\i  IS;  O.  B.  Blackwell  and  G.  A.  Anderegg,  Maplewood,  N.  J., 
and  Oak  Park,  111.  App.  filed  April  11,  1912.  Combines  the  ca- 
pacities  of   the   groups   of  conductors   so   that   they   tend   to   balance. 

1,064  434.  ALTERNATING-CURRENT  RECTIFIER;  D.  M.  Bliss,  West 
Orange,  N.  J.  App.  filed  Aug.  21,  1911.  Single  rotating  commutator 
and    brushes. 

1,064,471.  THERMOTELEPHONE  OR  THE  LIKE;  B.  Gwozdz,  Berlin, 
Germany.  App.  filed  Nov.  15,  1912.  Wollaston  wire  passing  through 
a  plastic  hardening  body  with  a  bent  portion  projecting  out  of  the 
same  and  a  hard  body  surrounding  and  protecting  the  plastic  hard- 
ening body. 

1,064,492.  MUFFLER  ATTACHMENT  FOR  TELEPHONES;  G.  Krack- 
er,  Philadelphia,  Pa.  App.  filed  Jan.  18,  1912.  Sound-muffling 
spiral  surrounds  the  telephone  mouthpiece,  so  as  to  muffle  sound  to 
the  exterior  without  interfering  with  the  proper  transmission  of  the 
sound. 

1,064,512.  ELECTROMAGNET;  F.  W.  Martini,  Chicago,  111.  App.  filed 
Oct.  26,  1912.  Magnet  has  a  solid  core  and  an  extendable  plicatile 
armature. 

1,064,541.  SYSTEM  OF  DISTRIBUTING  ELECTRIC  ENERGY;  I.  J. 
Reuter  and  F.  P.  McDermott,  Jr.,  Anderson,  Ind.  App.  filed  April  4, 
1912.  Switch  reverses  direction  of  current  through  current- 
consuming  means  each  time  that  the  current  is  started  by  the  switch. 

1,064,571.  BASE  FOR  ELECTRIC  INCANDESCENT  LAMPS;  P.  G. 
Triquet,  Paris,  France.  App.  filed  July  28.  1910.  The  terminal  col- 
lar of  the  lamp  is  insulated  from   the  metallic  base  of  the  lamp. 

1,064,599.  TELEPHONE  ATTACHMENT;  W.  Bimson,  Philadelphia, 
Pa.  App.  filed  Feb.  2,  1912.  Receiver  is  supported  in  a  holder  which 
is  actuated  to  cut  in  the  receiver  by  a  movement  of  the  head. 

1.064.658.  INCUBATOR  ALARM;  C.  W.  Kelley,  Wellington,  Tex. 
App.  filed  June  26,  1912.  Thermostat  closes  circuit  when  tem- 
perature   rises   above    or    falls   below    predetermined    points. 

1,064.669.  ALTERNATING-CURRENT  GENERATOR;  A.  Scherbius, 
J.  Jonas  and  H.  Meyer-Delius,  Baden,  Switzerland.  App.  filed 
Feb.  28,  1912.  Alternating-current  collector  machines  having  a 
series   characteristic   are   worked    as   generators. 

1,064,673.  DANGER  SIGNAL  FOR  RAILWAYS;  C.  N.  Steevens. 
Owego,  N.  Y.  App.  filed  Nov.  7,  1911.  For  grade  crossings;  shutters 
automatically    thrown    into    indicating    position. 

1,064.682.  ELECTRICAL  APPARATUS  FOR  TRANSMITTING  AND 
RECEIVING  SIGNALS;  A.  T.  Dawson  and  G.  T.  Buckhan,  West- 
minster,  London,  Eng.  App.  filed  Nov.  26.  1906.  For  communi- 
cating   range,    deflection,    etc.,    from    the    conning   tower    of    a    ship. 

1.064.685.  ELECTRIC-LIGHTING  APPARATUS;  P.  C.  Hewitt,  New 
York.  N.  Y.  App.  filed  March  23,  1901.  Vapor  lamp;  contacting 
electrodes    are    separated    when    the    lamp    is    in    operation. 

1.064.686.  GAS  OR  VAPOR  ELECTRIC  APPARATUS;  P.  C.  Hewitt, 
New  York.  N.  Y.  App.  filed  March  23,  1901.  A  solid  electrical  con- 
nection between  the  two  electrodes  is  provided,  which  is  severed  by 
electromagnets,    one   of   which   acts   more    slowly   than   the   other. 

1,064,688.  ELECTRIC  LIGHTING  APPARATUS;  P.  C.  Hewitt,  Ring- 
wood  Manor,  N.  J.  App.  filed  March  23.  1901.  Pivoted  anode  which 
is   lifted    from    the   mercury    cathode   to    break    the    contact. 

1.064.659.  VAPOR-ELECTRIC  DEVICE;  P.  C.  Hewitt,  Ringwood 
Manor,  N.  J.  App.  filed  Dec.  6,  1910.  Electromagnet  for  rocking 
the   lamp    from    its   normal    horizontal    position. 

1.064.690.  AUTOMATIC  STARTING  DEVICE  FOR  VAPOR  LAMPS; 
P.  C.  Hewitt,  New  Y'ork,  N.  Y.  App.  filed  May  2,  1903.  Electro- 
magnet arranged  to  lift  a  conductor  which  bridges  between  the  posi- 
tive   and    negative    electrodes. 

1.064.691.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  P.  C.  Hewitt, 
New  York,  N.  Y.  App.  filed  April  28,  1905.  Electromagnet  lifts  a 
hinged  supplementary  starting  anode  out  of  contact  with  mercury 
cathode  and  a  transformer  with  one  coil  in  circuit  with  the  starting 
anode. 

13,572  (reissue).  SELECTIVE  SYSTEM;  E.  R.  Carichoff,  Schenectady, 
N.  Y.  App.  filed  May  3,  1913  (original  No.  1,057,035,  dated  March 
25,  1913).  Means  for  automatically  connecting  control  and  lighting 
circuits  of  the  car  to  the  trolley  or  to  the  dynamotor  according  to 
whether  the  car  is  on  a  high-potential  or  a  low-potential  section  of 
the   line. 
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Trade  Fight 
in  Cincinnati 


the  Cincinnati  electrical  trade 

and  the  local  cen  in  (a  review 

of   which  is  presented   mi   a    following  a   striking 

example  of  what  happens  when  patience  and  forbearance 

an    i liscnt  in  the  handling  ol  ti  ide-relation  qui 

'in     years   the    rel  have    hud    their   way    in    the 

Queen  City,  and  central-station  development  then 
slow  and  backward.      Now   thi    con  new 

management,  has  been  forced  ti  "id.     Hut.  di 

the  company's  assurance  ilia' 

on  appliances,   tin-   local   dealers  have  been   anything 
quieted  by  the  repeated  announcements  of  cut-price  sales — 
sometimes  on  obsolete  apparatus-  -and  sales  which  in 
cases  were  extended  beyond  thi    period  limit  promised.     It 
is  a  fact  that  in  four  shorl  months  the  <  incinnati  company 

ii     ii  i  omplished  some  phenomenal  re  ull     in  it 
sale  of  appliances,  the  greal  bulk  of  which  have  been  dis 
posed  of  at  prices  I  othei  deal 

ers.     Nor  will  the  central  station'     i  ighi 
wattagi   l'-  fixing  prii  imers  be  gainsaid.     Bui 

it  is  a  matter  for  doubl  whether  the  small  gain  in  load 
secured  bj  slashing  prices  on  a  few  hundred  fans,  fixtures 
or  appliances  could  rth  alienating  the  lo 

i  riendship  and   irou  ing 

especiall)    at   a   time  w  I structive  I 

from  ever)  possible  sid<  i  ncin- 

nati.     Two  hands  ai    thi    i  ti    are   better  than   one.     It    is 
high  time  foi   the  I  im  nn  -         I  ons  to  bury  the  1  tt 
and  get  together  on  a    i  utu  tl  I"  Ipfuli 


A  Suggestion 
for  Fly-Time 


I  n   e\  er\    banging    scre(  n   door   in   the 
i  tion    the    i  : 
should    see    possibilities 
placing  an  electric   fan  that   will  run   from  tet 
bouts  a  < l.i \      For  it  is  a  fact  that  a  ceiling  i.u\  Ii 
an  open  doorway  will  keep  out  the  flies  as  effectivel) 
the  screen  itself  wen    there.     Winged  insects  will  not  at- 
tempt to  pass  through  the  miniature  tempest  of  the  whi 

blades'   dOV,  11    dt  .1  ti  '  noiS)  .   Ugly 

and  an  inconvenience.    It  interferes  to  a  considerable  extent 
with    free   ventilation,   and    from   the  brightly   lighted 
it  shuts  off  the  view   "i  the  darker  -tore  interior  almost  as 
much  as  would  a  solid    01  in  guarded  opening 

the   other    band.    preSi  1  I  nance    from    the 

street,  and  the  pi  rspii 

a  moment  in  its  refreshing  e,  inspect  the  win- 

dow displa)  and  possibh  even  enter  and  make  the  purchase 
111-    suggested.      Among    other    hot-weather    hints    here    is 
.1  long  bom-  summer  a  worth  developing. 


Electricity  and  We  deem  it  thi  cal  moment 

the    •Sane  Fourth 

the  birthday  of  our  indi  on,  and  the  I 

part  therein 

all   ton  -ncal   illumination   and   d  irly   a 

year   ago     •  t|le   public 

spirit  d 

an  active  part  in  providing  illuminal 

lar  occasion-      Each  year  thi  ill  of  human  life 

and  limb  bi  .  ned  public 

ment  which 

pistol  and  the  cannon.    In  experienced  an  bands 

the  use  of  - 

may  be  comparatively  safe,  but  tl  n  for 

young  and 
inexperienced.     We  need  sacrifice  none  of  the  spirit   ■• 
contribute-  to  OUI 

as  in  0  the  principl  hould 

be  applied.     To  the  central   station  an  o 

to    perform    a    public    service    in    co-operating    with 
municipal    at  •  dilc   public   displa. 

keeping  with  the  real  significance  of  the    ;  irth." 

II  will    and  •    public    utilities   of   all    kinds 

which  is  so  easily  aroused  and  -        i     I 
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Mr    H     R 

tl)    installed   in    I  I,  ■ 
work.  perh. i- 

has  in 
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tion  is  beyond  the  lim 
volt  direct-current 
yond  it-  economi 

it    sball    be   extend 
com.  t 

(Jsuall)  both  horn 
■  -   with  con 

■rent 
distribution   '  fhe 

practical  result  in  num.  I 

The 
themsi 


ELECTRICAL     WORLD 


Vol.  6i,  No.  26 


in  apparatus,  to  say  nothing  of  the  steadily  increasing  labor 
cost.  The  installation  described  by  Mr.  Summerhayes  repre- 
sents a  commendable  attempt  at  simplification  by  means  of 
a  substation  containing  a  500-kw  synchronous  converter 
worked  entirely  by  remote  control.  It  is  a  comparatively 
modest  equipment  located  about  a  mile  from  the  main  sta- 
tion in  a  heavily  loaded  residence  district.  The  only  con- 
nection between  the  two  stations  is  a  4400-volt,  three-phase 
cable  carrying  the  main  current.  The  whole  work  of 
handling  the  substation  is  done  through  this  transmission- 
line  control,  in  which  there  is  an  induction  regulator  with 
ample  margin  for  furnishing  the  proper  voltage  at  the 
converter  terminals.  The  equipment  has  been  in  use  long 
enough  to  show  that  it  is  actually  simple  to  operate  and 
that  it  does  not  require  any  special  attention  except 
daily  inspection.  The  great  difficulty  is  the  possibility 
of  failure  and  shut-down  from  causes  which  would  not 
necessarily  be  operative  in  case  an  attendant  were  on  hand. 
It  would  take  a  long  period  of  active  service  to  show  how 
much  of  continuity  is  sacrificed  by  complete  reliance  on 
automatic  apparatus.  One  cannot  help  wondering  whether 
dependence  on  the  single  power  cable  is  desirable  and 
whether  the  actual  operation  of  the  station,  including  regu- 
lation, could  not  have  been  carried  out  more  simply  in  the 
long  run  by  the  use  of  a  pilot  cable.  Still  further  the  ques- 
tion arises  whether  it  is  worth  while  to  use  direct-current 
apparatus  at  all  in  substation  extension  unless  in  some  spe- 
cial case  like  the  one  before  us  where  an  existing  direct- 
current  installation  carrying  a  fairly  heavy  load  had  out- 
grown its  supply.  A  substation  with  only  stationary  trans- 
formers can  be  made  extraordinarily  simple,  and  perhaps 
most  engineers  would  think  it  on  the  whole  more  reliable 
than  one  containing  synchronous  converters  with  the  neces- 
sary means  for  protecting  them,  but  certainly  the  Detroit 
automatic  substation  is  a  noteworthy  example  of  extreme 
ingenuitv  in  suiting  the  means  to  the  end. 


The  Goldschmidt  Alternator  and  Radio-Transmission 

In  the  June  number  of  the  Philosophical  Magazine  Dr. 
Oliver  Lodge  discusses  two  subjects  of  interest  to  radio- 
engineers  but  of  very  different  character — namely,  the 
theory  of  the  high-frequency  Goldschmidt  alternator  and 
that  of  the  transmission  of  electromagnetic  waves  over  the 
surface  of  the  globe.  The  Goldschmidt  alternator  is  a 
machine  which,  running  at  a  fairly  high  speed,  with  res- 
onant circuits  comprising  condensers  and  choking  coils  con- 
nected to  both  the  stator  and  the  rotor,  builds  up  a  final 
high  frequency  in  a  part  of  one  of  these  resonant  circuits, 
which  is  a  harmonic  of  the  rotation  frequency.  The  funda- 
mental differential  equations  of  the  system  are  shown  to  be 
very  simple,  but  no  direct  solution  for  these  has  yet  been 
discovered.  A  step-by-step  solution  is,  however,  offered 
under  several  forms. 

In  regard  to  the  emission  of  waves  from  a  simple  vertical 
rod  oscillator,  it  is  shown  that  at  a  distance  near  the  ground 
of  about  one-ninth  of  a  half-wave  length,  or  just  about 
the  region  at  which  true  waves  are  thrown  off,  the  magnetic 
intensity  is  about  40  per  cent  greater  than  the  electric  in- 
tensity, whereas  in  any  single  true  wave  these  intensities 


must  be  equal.  Consequently,  any  dissymmetrical  means  of 
intensifying  the  electric  intensity  at  this  distance  will  tend 
to  throw  off  radiation  waves  stronger  than  along  less 
favored  directions.  A  rocky  precipice  is  suggested  as  a 
possible  cheap  substitute  for  a  ball  antenna  system,  the 
energy  losses  in  the  rocky  support  being  possibly  no  greater 
than  in  the  metallic  members  of  a  large  set  of  supporting 
towers. 

An  interesting  action  of  the  electromagnetic  waves  on 
free  electrons  is  pointed  out,  whereby  they  are  pushed  along 
the  lines  of  radiation  or  swept  rectilinearly  into  the  sky. 
The  energy  of  the  translatory  motion  is,  of  course,  taken 
from  the  radiation,  but.  at  constant  velocity,  there  would 
cease  to  be  loss.  According  to  this  theory,  there  might  be 
lessened  condensation  of  water  vapor  into  cloud  in  the 
neighborhood  of  a  powerful  radio-active  generating  station 
as  compared  with  more  remote  localities,  by  reason  of  the 
denudation  of  the  elections,  on  which  such  vapor  must 
nucleate  if  it  condenses.  The  suggestion  is  also  offered  that 
a  very  feeble  amount  of  ionization  density  in  free  space 
would  be  accompanied  by  an  absorption  of  light-energy 
traversing  such  space,  so  that  there  might  be  a  very  small 
yet  appreciable  degree  of  opacity  in  free  interstellar  space, 
due  to  minute  scattered  ionization. 


Positive  Rays  and  Chemical   Research 

Note  is  made  in  the  Digest  in  this  issue  of  a  recent  Royaf 
Institution  lecture  by  Sir  J.  J.  Thomson  on  the  use  of 
positive  rays  in  chemical  investigations.  Rarefied  air  in  a 
glass  chamber  is  subjected  to  an  electric  discharge.  The 
cathode  has  a  small  hole  in  it,  so  that  positively  electrified! 
material  particles  are  projected,  in  a  straight  stream,  down, 
this  hole.  They  are  then  allowed  to  emerge  under  a  con- 
joined electric  and  magnetic  field,  which  causes  all  particles- 
■  if  the  same  mass  to  spread  over  the  surface  of  a  right: 
conical  emergent  stream,  even  though  their  velocities  differ. 
All  the  hydrogen  emerging  molecules  will  therefore  stream 
out  on  one  conical  surface,  all  the  neon  molecules  on  an- 
other, and  so  on.  the  various  cones  being  nested  coaxially. 
A  photographic  plate  supported  so  as  to  receive  the  im- 
pacts of  the  molecules  becomes  chemically  altered  at  the 
points  struck,  so  that  the  successive  cones  leave  parabolic 
lines  on  the  finally  developed  plate.  Each  parabola  is 
capable  of  being  identified  with  some  one  and  only  one 
atomic  weight.  A  particular  parabola  of  atomic  weight  3, 
not  corresponding  to  any  yet  known  substance,  has  a  large 
share  in  this  interesting  discourse,  which  may  be  popularly 
described  as  a  detective  story  for  Xs. 

Recent  experiments  with  the  positive  ray  analysis  have 
developed  some  very  curious  things.  For  instance,  in 
analyzing  a  mixture  of  the  lighter  gases  obtained  from  the 
residues  of  liquid  air  there  appear  not  only  the  lines  of 
helium,  neon  and  argon,  each  in  its  appropriate  place,  but 
also  a  new  line  of  particles  of  which  the  deflection  cor- 
responds to  a  gas  of  atomic  weight  22,  a  weight  which 
does  not  fit  any  of  the  known  gaseous  elements.  There  is 
a  bare  possibility  that  it  may  be  a  new  compound  instead" 
of  a  new  element,  and  further  investigation  will  be  needed 
to  determine  the  point.    Still  more  curious  is  the  persistent 
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appearance  under  certain  circumstances,  and  very  vai 
ones,  of  lines  calling  for  an  elemi  nl  01  1  ompound  ol  at 
weight  3,  of  whiHi  thi  n        no  other  indication  save  a  pre 
diction  by  Mendelei  I  do  em  very  well  to  fit 

the  circumstances  of  th<  i/en   more   remarkable  is 

the  evidence  found  by  this  method  of  investigation  of  the 
occlusion  by  metals  of  gases  so  firmly  held  that  thi 
be  driven  out  only  by  bombarding  thi  substance  with  cathode 
rays.    It  turns  out  thai    ;  ible  to  rid  metals 

of  such  simple  gases  as  hydr CO   01  CO.    Even  after 

repeated  heating    h  ntl)    eliminated   all   the  gases 

from  the  mass,  exposuri   to  cathodi   raj     will  start  a  fresh 
outburst.      It   was  this  phenomenon,  apparently,   which   was 
the  origin  of  the  latest  suggestion  of  the  transmutatii 
elements,  commented  on  recentl}  in  these  columns. 

Sir  J.  J.   Thomson   thinl      thai    then    ma     bi     1   quasi 
chemical  union  between  th<   ga  1     and  metals,  pi 
lar  to  the  holding  of  water  of  crystallization  in  salts.    Cer- 
tain it  is  that  this  method  ol  positive  raj 
a  beautiful  delicacy  that   is  incomparably 
the    minute  analysis  of  ga  eous  mixtures  than  any  other 

method    known    tO    SCienci         It    Seems    to    get    a    direct    and 

informing  hold  on  quantities  ol  matter  so  minute  as  to  be 

quite    bey 1    the    possibility    ol    detection 

means.     In  particular  it  ct  information  as  ' 

atomic  or  molei  ulai  ned,  and  it 

apparent!)  is  to  be,  in  the  skilled  hands  of  its  discovi  < 
great  importance  to  ph)  sical 


Energy  Transmission  at  Constant    Current 
We  have  repeatedl)  1  ion  thai  the  long- 

distance  transmission  of  energy  at  constant  current  is  bj 
no  means  out  "i  the  running,  It  is  not  popular  in  tin- 
country,  it  is  ii"t  a  method  ol  universal  applicability,  it  is 
not  even  suited  to  the  ordinal  tergj  transmission, 

yet  it  has  some   features  of   merit  which  cannot  be 
looked,    [n  one  of  thi   papers  read  befon   the  joint  meeting 
of   French  and    British  electrical   engineers  at    Paris  and 
abstracted  in  this   i    ue,    M     I  Highfield  considei 

some  length  the  status  urrent  transmission  and 

gives  an  interesting  analysis  of  some  of  the  costs  winch 
bear  directl)  on  the  applicabilit)  of  the  system      \t  li 
score  of  plants  on  this  system    in-  now  in  successful 
ation,  the  oldest  ol  them  ha\  ing  been  in  mon 

th.m  twenty  years  1 1 1 . 1 1  thej  havi  nol  beet  replai 
sufficient  evidence  thai  the)  possess  practical  opei 
finalities  which  have  proved  advantageous  1  he  most  im- 
portant of  the  list  is  the  Moutier  I  yons  plant,  winch  is  a 
straight  away  transmission  ol  tia  miles  worked  original!) 
at  nearly  6o,ono  voll  al  full  load,  tin  two  additional  sta 
tions  more  recently  installed  bring  the  total  hue  pressure 
up  to  7S,ooo  kw  and  the  total  output  to  nearl)    15,000  kw 

The  strong  point  ol  thi     ystem  is  the  ease  with  which  it 
is  adapted  to  transmission  by  underground  cables.     '' 
tinuous  cm  rent,   free   from  all  difficulties  connected  with 
inductance  or  static  capacity,  is  clear  from  resonance  and 
produces  very  much  less  strain  On  the  insulation  than  is  the 

case  with  an  alternatit  ol  similar  voltage.    The 

cable  in  the  Moutier  I  yons  planl  has  been  in  use  for  the 


last    seven    years   at   nearly   60,000   volts   and    recently    at 
with  good   results.     There   is  little  doubt  that  this 
voltage  with  suitable  cable  construction  can  be  doubled  as 
tual    working    pressure.      It    is   the   opinion   of   most 
engineers   who  have  had  experience  with  the  constant-cur- 
that   cases   of   extremely   long   distance   trans- 
itinuity  of  supply  is  of  the  utmost  impor- 
tance can  be  dealt   with  more  easily   in  this  way  than  by 
the   more    familiar   alternating-current    system.      Moreover, 
whether  the  line  be  overhead  or  underground,  I 
strain   on   thi     insulation   with    direct   current   cheapens  the 
line,  in  the  latti  r  case  very  much. 

Mr.   Highfield  presents  est::  ost  on  a    100-mile 

line  of  duplicate  circuits  transmitting  30,000  kw  at  60,000 
volts,  and  finds  for  the  three-phase  transmission  a  line  cost 
of  AT  :.-tant 

current        V.  1  underground    construction    it 

on   whether  anybody    would   venture   to  use  a 
at    anything   like    the  con- 

sidered, and  Mr.  Highfield  finds  that,  taking  the  highest 
practicable  voltage    for  underground   work   in  either  case, 

the  lines  for  the 
alternating-current  system  would  be  more  than  double  that 
by  the  constant  direct-current  system.     In  addition,  the  lat- 
ter has  the  advantage  that  it  can  be  worked  with  the    II 
readim  that  a  complete  metallic 

circuit  once  established  1  olving 

both  and   carry 

ad  until  repairs  can  be  n 

\\  oh  respi  ct  to 

under  the  disad\  itively 

size  of  units.     At  the  present  tune  it  1-  practicable 

volts  across  the  terminals,  a  limit  which  can  probal 
somewhat  exceeded.     \  single-unit  generator  therefore  can 

be    pushed    up    tO 

1.  to  connect  the  units  in  mechanic,  -  elec- 

trical ngle-prime  in  the   Moutier- 

Lyons   plant    the    largest    combined    unit    thus   CODStitUl 

10-hp  turbini  two  doubli 

hat    more    than    / 
at   loii. 

rial  disadvantagi    in  n 

themselves.     This,  how 

the  rudimentary  simplicit)  ol  the  switch  ^.n  as  com 

with  the  enormous  and  forbidding  complications  which  have 

grown    up    around    most    alternating-current    transmi 

ms.     In  the  long  run  Mr.  Highfield 
actual   st.,1,.  ■ .  rent    for  tl  • 

tend- 
ing, ti 

gards  substations  thi    sami    situation  hoi  A  here 

frequency    changing   is  under!  c  the 

case    in   e\t 
terns  stand 

on  the  Moutier-1  will  doubt- 

ry  valuable  information  in  the  matters  of  cost 
and  reliability,  but  meanwhile  it  is  sumcicntU   i 
the  tacts  here  presented  that  constant-current  trailer 
remains  ,t  In  c  issue. 
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Activities  and  Events  in  the  Electrical  Field — 
Reports  of  Meetings — Commission  Findings,  Etc. 


Germans  Honor  Westinghouse 

At  the  annual  meeting  of  the  Verein  Deutsche  Ingenieure, 
held  at  Leipzig,  Germany,  June  23,  and  attended  by  the 
visiting  members  of  the  American  Society  of  Mechanical 
Engineers,  the  Grashoff  gold  medal  was  awarded  to  Mr. 
George  Westinghouse.  The  medal  was  established  by  the 
Verein  in  1894  in  honor  of  one  of  its  founders,  Frank  Gras- 
hoff, who  died  in  1893.  Each  year  the  memorial  is  pre- 
sented to  an  engineer  who  has  rendered  distinguished 
service  to  technology.  Mr.  Westinghouse  is  the  first  Amer- 
ican to  receive  the  medal.  Others  to  whom  it  has  been 
awarded  are  Sir  Charles  A.  Parsons,  England;  Mr.  Gustav 
de  Laval,  Sweden ;  Count  Ferdinand  von  Zeppelin,  Ger- 
many, and  Mr.  Aurel  Stodola.  The  award  to  Mr.  Westing- 
house is  especially  appropriate  at  this  time  when  a  party 
of  300  members  of  the  American  Society  of  Mechanical 
Engineers,  of  which  he  is  past-president,  are  touring  Ger- 
many as  the  guests  of  the  German  engineers. 

Among  the  other  honors  granted  Mr.  Westinghouse  have 
been  the  award  of  the  Edison  Medal,  191 1,  by  the  Amer- 
ican Institute  of  Electrical  Engineers ;  the  John  Fritz  Medal, 
1906,  by  the  four  American  engineering  societies,  and  deco- 
rations conferred  by  the  French  Republic  and  the  Kings 
of  Italy  and  Belgium.  He  has  also  received  the  de- 
grees of  doctor  of  engineering  from  the  Konigliche  Tech- 
nische  Hochschule  of  Berlin  and  Ph.D.  from  Union  College, 
Schenectady,  N.  Y.  Mr.  Westinghouse  is  an  honorary 
member  of  the  National  Electric  Light  Association  and  the 
American  Association  for  the  Advancement  of  Science. 


under  all  conditions  governed  by  the  cost  of  supplying  it, 
but  depends  rather  upon  its  value  to  the  customer.  It  may, 
moreover,  under  some  conditions,  be  furnished  for  this  pur- 
pose at  less  than  what  appears  to  be  the  average  cost  with- 
out actual  loss  to  the  town  engaged  in  the  supply.  The 
propriety  of  trying  to  obtain  this  class  of  business  must 
therefore  largely  involve  at  the  outset  questions  of  com- 
mercial expediency.  If  the  endeavor  results  in  materially 
increasing  output  without  proportionately  increasing  costs, 
there  will  be  some  commercial  justification  for  undertaking 
the  experiment,  and  to  a  degree  the  interests  of  the  taxpay- 
ers and  customers  generally  may  be  promoted  rather  than 
injured." 


Annual  Meeting  of  British  Association  for  Advance- 
ment of  Science 

The  eighty-third  annual  meeting  of  the  British  Associa- 
tion for  the  Advancement  of  Science  will  be  held  at  Bir- 
mingham commencing  Wednesday,  Sept.  10,  under  the 
presidency  of  Sir  Oliver  Lodge,  F.  R.  S.,  whose  researches 
in  electrical  and  physical  science  have  given  him  a  fore- 
most place  amongst  scientific  men  of  the  present  day.  The 
engineering  section  of  this  meeting  will  be  under  the  presi- 
dency of  Mr.  G.  A.  F.  Aspinall,  general  manager  of  the 
Lancashire  &  Yorkshire  Railway,  which  was  the  first  im- 
portant railwav  in  the  LTnited  Kingdom  to  adopt  electric 
traction  for  its  suburban  traffic. 


Electric-Heating  Rate  Below   Cost  Authorized  by 
Massachusetts  Commission 

The  Massachusetts  Gas  and  Electric  Light  Commission 
has  issued  a  decision  approving  the  application  of  the 
municipal  light  board  of  the  town  of  Marblehead  for  the 
right  to  establish  a  price  of  5  cents  per  kw-hr.  for  elec- 
tricity for  heating.  The  computation  submitted  by  the 
municipal  board  of  the  cost,  as  defined  by  the  statute,  was 
6.56  cents  per  kw-hr.  The  commission  states  that  without 
fully  accepting  the  accuracy  of  this  computation  an  exam- 
ination of  the  plant's  affairs  makes  it  evident  that  the  pro- 
posed price  is  less  than  cost,  as  defined  by  the  Revised 
Laws,  Section  22,  Chapter  34.  The  board  has  had  occasion 
to  discuss  the  more  important  questions  involved  in  this 
application  in  the  similar  Westfield  case,  summarized  in 
the  Electrical  World  for  June  14,  page  1303.  Without  re- 
peating that  discussion,  the  board  points  out  that  in  decid- 
ing the  petition  it  is  not  called  upon  to  prescribe  what  rates 
shall  be  established  nor  specifically  to  approve  that  pre- 
sented by  the  town,  but  rather  to  determine  whether  or 
not  the  rate  proposed,  with  the  limitations  under  which  it 
is  offered,  is  likely  to  be  so  prejudicial  to  the  interests  of 
the  taxpayers  or  consumers  generally  that  the  board  should 
interfere.    Regarding  this  the  commission  says: 

"The  heating  rate  in  question  is  urged  by  the  municipal 
light  board  after  experience  with  a  schedule  of  higher 
prices  has  demonstrated  that  they  were  not  sufficiently 
advantageous  to  secure  the  business.  The  price  at  which 
electricity  can  be   used   for  heating  is  not  necessarily  or 


Status  of  E.  V.  A.   Publicity  Campaign  Fund 

The  publicity  committee  of  the  Electric  Vehicle  Asso- 
ciation of  America,  through  its  chairman,  Mr.  Frank  W. 
Smith,  reports  splendid  progress  in  the  work  of  soliciting 
funds  to  carry  forward  for  another  and  second  year  the 
national  co-operative  publicity  campaign  to  promote  the 
use  and  adoption  of  the  electric  pleasure  and  commercial 
vehicle.  The  amount  so  far  pledged  approximates  $35,000, 
and  the  committee  is  making  a  final  plea  so  as  to  bring  the 
amount  to  at  least  the  sum  expended  for  the  first  year. 
An  especial  appeal  has  been  made  to  the  central-station 
interests,  in  the  form  of  a  very  attractive  circular  and  re- 
turn stamped  post  card  to  those  central  stations  which  have 
not  already  subscribed,  asking  that  every  company  make 
a  "booster"  or  "good-will"  contribution. 


Radio-Telegraph  Patents  Litigation 

Judge  Van  Vechten  Veeder.  of  the  United  States  Dis- 
trict Court  for  the  Eastern  District  of  New  York,  has  for 
nearly  two  weeks  been  hearing  rebuttal  testimony  in  the 
cases  brought  by  the  Marconi  Wireless  Telegraph  Com- 
pany of  America  against  the  National  Electric  Signaling 
Company,  owner  of  the  Fessenden  patents.  Bills  of  com- 
plaint praying  for  damages  and  injunction  against  alleged 
infringement  were  filed  by  Messrs.  Sheffield,  Bentley  & 
Betts,  solicitors  for  the  Marconi  company,  nearly  a  year 
ago.  Answers  were  returned  and  prima  facie  and  defense 
proofs  taken  before  special  examiners  according  to  the  old 
rules   governing  patent  practice.     The   rebuttal   testimony 
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was  begun  after  the  new    rul<  proceedings  took 

effect,  and  therefore  has  been  heard  in  open  court. 

There  are  two  distinct  suits  comprising  the  present  litiga- 
tion, the  first  referring  to  Marconi  intent 
reissue  No.  11,913  (original  filed  Dec.  7. 
and  issued  July  13,  1897)  and  to  No  Feb.  1, 
1898,  and  issued  Aug.  it  5ir  Oliver  Lodge,  while 
the  second  suit  is  based  upon  United  States  patent  No. 
763,772,  issued  In  G.  Man  inn,  Jim  ;  on  applica- 
tion dated  Nov.  10,  [900,  Prima-facie  testimony  in  both 
cases  was  begun  in  August.  [912,  by  Mr.  R.  11.  Wiej 
who  staled  that  he  had  1  ndant 
National  company  and  who  d<  3C1  ibi  '1  in  d(  tail  'he  arrange- 
ment of  apparatus  which  constitute  ;ed  infringe- 
ment. In  October  and  November  of  thi  :  Mr. 
Frank  I..  Watei  ma  a,  plain- 
ant's  proofs  with  his  1  1  dence 
m  defensi  was  taken  b>  .Mr.  F.  W.  II.  <  lay,  attorney  for 
the  National  company,  last  February,  when  Prof,  R.  A. 
Fessendcn   took  thi      tani 

lowed  by  Dr.  A.  E.  ECennell)   and  a  numbei   oi  other  wit- 
in      es,   including      1  r)    \V. 
Fisher,  S.  .M.  Kintner,  D    -    Wolcott,  William   Bradshaw 
and  J.   I..   I  log.ni.  J  r  . 
until   April   last.     The    n 

opened   befon     [udgi  1    on  June    (6  with  testimony 

of  Dr.  G.  Marconi,  who  held  the  stand  for  three  days.    Mr. 
Waterman  then  took   the  witness  chair  and  submitted  1 
examination  b)    Mr,   l  the  complainant, 

and  Messrs.  F.  W.  Winters  and  F.  W.  II.  Clay,  for  di 
ant,  until  Monday  evening  last,  at  which  time  Mr.  John  W. 
Griggs,  president  of  the   Marconi  company,  gave  a  short 
deposition.      At    the    present    writing,     Tuesday,    Juni 
opening  arguments  in  the  second  coni's  patent 

No.  763,772)   are  proceeding  hat   the  lat- 

ter suit  will  be  concluded  promptly,  since  much  of  the 
testimony  is  similar  to  that  given  in  the  first  sun  and  may 
be  read  direct  therefrom. 

The  only  claim  of   No.    1  Hows: 

"3.    The  combination,  in  an  ap]  municat- 

ing  electrical  signals,  of  a  spark  producer  -it  the  transmit- 
ting station,  an  earth  connection  <  if  the  spark 
producer,  an  insulated  conductor  connected  to  the  other  end, 
an  imperfect  electrical  contact  at  the  receiving  station,  an 
earth  connection  to  one  end  of  the  contact,  an  insulated 
conductor  connected  to  the  othei  end  and  a  circuit  through 
the  contact,  substantiall)  .1    and  foi  the  purpose  described." 

According  to  Dr.  Marconi  .md  Mr   Waterman,  on  rebut- 
tal, to  this  claim  the  broadest  possible  interpretation  is  to 

be  given  and  it   should  bt 

telegraphy  utilizing  grounded  waves,     ["he  "imp 

tact"  element  is  considered  the 

since    the    complainant    cl  include    all    OScill 

detectors,     even     tho  ■ 

electrolytic  type--,  ["he  National  company  urges  that  the 
patent  should  h<  re. id  in  tin  light  of  wireless  knowledge  at 
the  tune  of   it-   application   dati     ind   that    Di 

should  be  limited  to  thi    01  1  the 

inventor    as    shown    b)     hi         irly    lectures    and    publications. 

The  complainant  goi  f)  the  hysten 

type   magneti  as  within  claim  ,;   above,   stating 

that  while  it  may  not  be  an  "imperfect  contact"  device,  it 
acts  like  one  and  1-  then  fori  an  equivalent.  The  defend- 
ant company  is  attempting  to  -how  that  the  crystal  and 
electrolytic  deti  ide  of  the  claim  quoted,  since 

it  read  in  the  light  of  the  specification  the  "imperfect  con- 
tact"  is   a  re  which   controls   : 
from   a   local   batter)    and    make-   signals   thereby.     It    is 
claimed  bv  the  Nation  I  company  that  when  thi 
electrol)  tic  detei  tot  ■  pro- 
duced by  powet    r»            on  the  antenna,  the  local  batter) 
being  used  onl)   to         1  isi    the  sensibility  of  the  det< 
and  the  work  of   Dl     G     W     P                                    •'   the  com- 


pany's experts  is  pointed  out  in  confirmation  of  this  view. 
Dr.  Marconi  also  states  that  in  addition  to  his  invention 
of  the  combination  including  an  imperfect  contact  he  is 
also  entitled  to  a  monopoly  covering  the  use  of  grounded 
waves  for  wireless  telegraphing.  Early  work  by  Popoff, 
Lodge,  Tesla  and  others  has  been  quoted  by  defendant  to 
offset  this  claim,  and  it  is  stated  that  the  patent  shows 
Marconi  himself  did  not  appreciate  the  true  action  or 
advant  inded  gliding  half-waves  until  long  after 

his  specification  was  filed.  Numerous  other  points  are  in 
and  determination  of  the  rights  of  the  Marconi  com- 
pany under  this  patent  will  constitute  settlement  of  what  is 
probably  the  most  important  litigation  which  has  occurred 
on  the  subject. 

The  Map  to  claims  3 

and  5  again  •  legraph  Company 

in    10  138  F.   R.,  page 

681).  In  that  instance  infringement  was  determined 
mainly  by  defendant's  use  of  the  i  ■■  nythc  "goo" 

detector,  which   was   held   to  be   a   true   anticoherer   1 

hanging  device.      The  b  ■    earlier  decision 

upon  the  present  case  d  m  very  direct,  except  in 

that  Judge  Townscnd  appeared  to  feel  that  he  was  extend- 
ing a  liberal  range  of  equivalents  to  Marconi  by  placing 
the  r  within  the  coherer  class. 

The  Lodge  patent,   No.  609,154,  has  in  issue  clain. 
and  5,  of  which  the  first  is  represent 

"I.     In  if   Hertzian-wave  telegraphy,  the  com- 

bination with  a  pair  of  capacity  an  :  -inductance 

coil  inserted  betwi  lectrically  for  the  purpose  of 

prolonging  any  electrical  Oscillations  excited  in  the  system 
and  constituting  such  a  of  a  definr 

quency  or  pitch." 

This  patent  has  never  been  litigated,  but  is  stated  by 
the  Marconi  company  to  cover  all  plans  for  wireless  teleg- 
raph), grounded  or  ungrounded,  wherein  the  radiating 
circuit  includes  an  inductance  in  coil  form.  I  he  defendant 
imber  of  references  to  work  antedating 
the  Lodge  patent,  and  claims  that  the  patent  lacks  D 
capable  of  such  broad  applicat 

The    second    suit.    No.    31,    upon    Marconi's    patent,    N'o. 
-\  in  which   the   rebuttal   testimony   is  not  completed, 
alleges    infr  I    the    patent,    in- 

cluding the  following: 

transmitting  station  ei  1  wireless- 

nner  whose 

secondary    is    con  ien    circuit    including    a 

radial  id   and   capacity   at   the  other 

variable   induct..:  ncluded   in   said   circuit. 

and   whose  primary   :-  COnneCti  I    circuit  dis- 

ing    through    a     means    which    automatically    causes 

the     desired     frequency,     substantia1 
bed. 

mitting  station  and  the   1  main 

-illation  trai  ,\  Inch  is  an 

with   each 
and    in   electrical  •  ith    the   circuits   at   tin 

itantially  as  described. 
"19.     In  a  system  ol  t  nation 

at    a  •  inner ;   an 

I  ictor  eon- 
the  primary  coil  of  the  oscillation 
transfon  from  the  other  end 

I  open  circuit,  and 
coil  of  the 
-trument.  I 
a   variable  inductance. 

This  on  "four- 

ent   of    too-  arker 
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nfToil  thTCt  Br'tlsh/adl0teiegraph  &  Telephone  Company 
in  1911     It  „  stated  to  cover  the  use,  in  a  wireless  system 

and   reece,ve0rSed  Tl'  T?  *"**  »  ^bination  "tS 
S     X'      J        dCfenSe   °f   the    National    c°™Pany    is 
said  to  be  based  upon  anticipations  of  the  patent  in  the 

Tnasan;ucPhUasCatrS  °f  TeS'a'  F^ nden  In'/others    ^ 

pa  en \™ H.  "  lnterPretln&  the  claims  of  these 

would    reU,ty  ^   1S   UFged   by   the   Marco»'   comPanv 

Anneals    LI'  f    ^"^    by    the    District    Cou«    of 

U.ePuLk  d    StTP  t  Tn°POly  °f  WireleSS  tele^aP"y  ^ 

uch  interesf  b ail      f         gat'°n    "   ^    f°,,0Wed    with 
interest  by  all  who  are  connected  with  radio  work. 


A.  I.  E.  E.  Annual  Convention 

On  June  23  amid  the  picturesque  surroundings  on   the 
southern  shore  of  Otsego   Lake,   at   Cooperstown    N    Y 

Sered  £  t  A™JnStitUte  of  E.e'ctnca.  Engineer'; 
gathered  for  their  thirtieth  annual  convention,  with  head 
quarters   at   the   Otesaga.      Approaching   their   de  "nation 

izzv::rs  d;rections' by  raii' mterurban  ca"  -d™ 

about  r2S  members  and  guests  reached  their  objective  poin 

re  eVtSnTn  °d  ^  *""£  T™*  °f  the  -"Mention  with 

was  added  t th  i"  M°nday  ^^  N°  ,ittle  interest 

he    meetfn,    n         w«*Vvents  by  the  circumstance  that 

famous  bvTPKCe-S  'V^  heart  °f  a  re?io"  ™de 
TaTes  th7,  J'  FeT°re  C°°per  in  his  "Leatherstocking 
1  ales,     thus  abounding  in  historic  associations  as  well  as 

ThroT;hngtnee  ^T,  Chal"m  °f  ^  and  W°°ded  ™^a'" 
charJtgL        "re  U'    arura"gements    of    the    committee    in 

til  oro^d    I"  T  tHe  COnve»t10'1  f°""d  their  comfort 

,  f    f        I"  a"d  a"  'nVitins  Pro™  of  b°th  profes- 

sional  and   social    interest   awaiting  them. 

Opening  Reception 

The  convention  exercises  were  formally  launched  bv  a 

reception  and  dance  at  the  Otesaga  on  Monday  evening 

loZ    Ik  I        P    fS3nt  6Vent  W3S  hdd  in  the  mai"  bait- 
room,  which  lent  charm  to  the  occasion  bv  its  simple  and 
harmonious  decoration  in  the  old  colonial  style.     Standin- 
■  n  the  receiving  line  were  President  R.  D.  Mershon    Past" 
Secret?   F  f  S^"'  President-el"t  C  O.  Maillot  and 
althou^f     L-,Hutch'"son-    After  all  had  been  presented, 
although    formal    introductions   were   hardly   the   necessary 
order  of  the  evening,  dance  music  was  provided  by  an  ex- 
cellent   orchestra    and    the    festivities    continued    until    the 
early  hours      What  the  event  possibly  lacked   in  numbers 
as   compared   with    similar   occasions    in    former   years    it 
more   than   made   up   in   enthusiasm    and    enjoyment      The 
announcement  that  informal  dancing  each  evening  would  be 
one  of  the  features  of  the  convention  proved  to  be  popular 
news   and   attested  that  the   social   side  of   the   Institute's 
yearly  gatherings  is  growing  more  and  more  attractive. 
Opening  Session 
On  Tuesday,  June  24,  the  first  formal  session  was  called 
to  order  at  10:30  a.  m.,  with  President  Mershon  in  the  chair 
and  both  members  and  their  guests  in  attendance.     First    ■ 
on  the  program  was  the  president's  address,  an  abstract  of 
which  appears  below. 

Address  of  President  Mershon 
Mr.  Ralph  D.  Mershon  in  introducing  his  subject  stated 
that  it  had  been  quite  generally  the  custom  for  the  retiring 
president  to  discuss  some  topic  concerning  engineering  in 
general,  and  the  exception,  rather  than  the  rule,  to  deal 
with  Institute  affairs.  The  latter  topic  was  selected  as  the  ' 
subject  of  his  discourse  in  view  of  the  eminent  fitness  of 
such  a  proceeding  on  the  part  of  one  who  has  long  been 
connected  with  Institute  affairs  and  has  had  its  best  inter- 
ests always  at  heart. 

e  stated  that  while  it  is  quite  generally  the  wish  of  all 
concerned  that  the  Institute's  activities  shall  increase,  for 
'xample   111   the  appointment  of  new  technical  committees, 
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new  sections  formed,  and  additional  section  meetings  held 
o  discuss  important  topics,  there  is  necessarily  a  hmit  to 

Tht  a  seTth  3CtIVlty  'mP0Sed  by  the  burden  of  its  c°«. 
this  raises  the  general  question  of  the  relationship  between 

ncome  and  expenditure.     The  cost  of  publishing' and  dis" 

aDnrn,nh  v.™'1"16  Proc«di»&  and  Transactfons  is  fast 
approaching  the  maximum  permissible  limit,  and  it  becomes 
almost  imperat.ve  to  consider  what  measures  of  relief 
should  be  adopted  in  the  near  future.  There  seem  to  be. 
he  said,  three  possible  solutions.  Either  the  present  rate 
of  increase  ,n  Institute  activities  must  be  reduced    the  ex- 

fncT  T™6  CUt.in  S°me  manner'  or  the  income  must  be 
increased.  There  being  obvious  objections  to  raising  the 
dues  or  reducing  the  Institute  activities,  the  most  desirable 
course  is  that  of  reducing  the  expenses 

Printing  is  the  largest  single  item  of  expense,  and  prob- 
ably is  much  larger  than  is  really  justified.  Probably  the 
institute  occasionally  prints  papers  which  could  more 
properly  appear  in  the  technical  press.  Moreover,  all  In- 
stitute publications  are  now  sent  to  all  members,  whereas 
the  interest  of  the  individual  members'in  them  is  limited  to 
special  topics,  and  the  same  matter  is  now  sent  twice  to 
each  member  Mr.  Mershon  appealed  to  the  membership 
to  consider  this  problem  and  assist  in  its  solution 

Speaking  of  the  effect  of  the  formation  of  new  engineer- 
ing societies  and  their  recruiting  of  membership,  from  the 
standpoint  of  the  Institute's  welfare  and  the  effect  upon  its 
finances,  Mr.  Mershon  said  he  could  see  no  objection  to  such 
societies;  on  the  contrary,  he  saw  results  of  a  possibly 
beneficial  nature.  And  for  similar  reasons  he  saw  no  ad- 
vantage in  amalgamating  the  membership  of  engineering 
societies  m  one  great  organization,  save  by  general  renre- 
sentation— not  individual  membership-in  a  holding  society 
ot  an  all-embracing  nature. 

In  discussing  the  scope  of  the  Institute's  activities.  Mr 
Mershon  took  occasion  to  emphasize  the  changing  charac- 
ter of  the  times  and  the  need  for  engineers  to  recognize  the 
rapidly  growing  importance  of  the  economic  phase  of  their 
work  and  its  related  problems.  There  has  long  been  a 
tacit  tradition,  he  said,  to  limit  Institute  affairs  to  purely 
technical  matters,  but  this  in  reality  is  a  narrow  viewpoint 
since  the  successful  or  useful  engineer  must  be  also  an 
economist.  This  is  evidenced  bv  the  increased  considera- 
tion given  to  such  questions  as  valuation,  depreciation 
operating  costs,  etc.  He  made  a  strong  plea  for  the  broad- 
ened viewpoint  and  an  expansion  of  Institute  activities 
along  these  lines. 

Expressing  his  belief  in  the  correctness  of  the  Institute 
policy  regarding  local  sections,  the  president  made  a  plea 
for  an  extension  of  their  activities  and  the  inauguration  of 
section  technical  committees,  and  particularly  the  institu- 
tion of  section  membership  committees  to  make  an  appeal 
for  new  members  by  direct  and  personal  solicitation  Cir- 
cularizing for  new  members  he  regarded  as  undignified 
and  certainly  much  less  effective  than  direct  personal  ap- 
peal by  local  committees. 

It  is  also  desirable,  said  Mr.  Mershon,  for  the  member- 
ship generally  to  take  a  greater  interest  in  Institute  affairs 
and  aid  in  solving  its  problems.  This  would  be  facilitated 
by  a  better  geographical  representation  of  membership  on 
the  board  of  directors,  and  could  be  effected  by  increasing 
the  board  membership  by  representatives— vice-presidents 
and  managers— from  the  more  remote  sections  of  the  coun- 
try. He  also  urged  a  policy  of  greater  frankness  and  pub- 
licity regarding  the  proceedings  in  meetings  of  the  board 
of  directors,  so  as  to  enlighten  the  membership  to  a  greater 
degree  in  relation  to  Institute  problems  and  stimulate  inter- 
est in  and  discussion  of  them.  Discussion  or  contention. 
if  it  be  in  a  fair  spirit,  is  not  only  desirable  but  is  also  a 
sign  of  a  vigorous  and  active  organization. 

Tradition  and  precedent,  while  important  and  never  to 
be  neglected,  remarked  the  president,  should  be  overruled 
if   contrary   to    any    course    that    on    careful    consideration 


June  28,  1913 


ELECTRICAL     WORLD 


1399 


appears  advantageous   and  desirable.     <  riteria  of   . 
day  will  not  necessaril>  serve  for  to-day,  nor  those  0 

day  serve  for  to-morrow.     An  example  of  tins  is  the  mod- 
ern discussion  01 -■  o  which  the  presidei 
indirect  reference.     <  ontinuing,  he   said  thai 
open  competition  for  Institute  offices  is  one  to  be  wel. 
rather  than  othcrw.se;  thi  ii    honors  imply  both  hard   wort 

and  reward    foi    1 ",,,,"  S   ""' 

Circularizing  in  th.  his  opinion 

isdesirable.    In  conclusion  Mr.  Mershon  said  hi 
that  in  certain  re  peel  !"'    ' 

unorthodox,  bul   expr.  belief  that  a  large  major.. y 

of  the  membership  concurred   in  then. 

,\t  the  close  of  Presidenl    VIersho 
prolonged   applau  "    1"'' 

sincer.u   in  seeking  th.  Emt,on 

of  the  points  which  h.  [hi  out. 

Nexi  on  the  program    va    th.    inl  0  Jent- 

eicct  (     0    Mailloux,  who  ■■  '   member  a 

Institute  al   its  formal    1         1884  and  in  addition  to  long 

service  ...   ii     ■  '   abroad  ""  SeV" 

eral  occasions. 

\,„.ri         01     I  ELECT    MAILLOUX 

I„    resi ling,    Mi     Maillou        tid    thai    h.     fell 

capable  ol   delivering   a       rmo.    c  *«    n" 

stituti  and  its  opportunity     than    n  >Pea£ 

,„,  of  criteria,  as  dwell   upo  '»■  lu' 

said  n   should  b.                    I   thai   then  criteria 

which    are    fundamental    01    permai  others  which 
bul    foi    th.                                                   them  ball  bun.or- 

oush  to  fundan 1     ind 

M,    then    poke  ol  the  desirabilit) 

the  engii g   P                     '  """'V 

lIIj  toaffai,  Passoeud' 

laid  he,  from  a  primiti  nd°u.r 

outlook  should  b.     •  ',,'.\;'1 
opments.     Especial 

,:„,,-  id, 

■un  bcreco  Tor 

influence    weigh!    and    tutl tj    in  public  afl 

„,,-,  I "der  to  b 

aDout"tisS 

a1 andunil     0  >«"«f  as  a  wh Die 

ting  the  othe,  national  societies  in  a  mutual ^effort  ..rah 
his  goal      World   problems  awaiting   »  m<f 

profoundly,  said   M.     Maill th.    bel,    ol  engineers     A 

a  whole  the  prol  "r  homogeneit)   ^n.n 

now  enjoVs   -a  welding  of  the  pn 
Z rmoniousun 

'"The  presidenl  eleel  said  that,  although  there  were  some 
things  with   which  personally  he  could  not  agree  .n  Mr 
Sershon's  address,  as  a  whole  hi 
essed    and   remarked   thai   th. 

himsel     pointed    n    1      in  th.     Institute 

should   above   all    I      th. 
Sir Til  ■"■' 

ledge  among  laymen  th 

Followine  the  pn 
denta™  McC.el.an  n 

paper  entitled  "A 

sion"   dealing    with    th.     I  irmation   ol    an    as 

,  11,.  main  sueeestion  was  enthusi- 

eneineerine   societi.        111=  "l,UM 

T    ,         8.  ,    u    11,,,,  Mailloux,     Oherhn 

asticalh    indorse.  ,     £    .. 

Smith,  C.  I.  Clark    D        Rushmore,  C.  1     De  Muralt  and 

D-C-  Ja(*son'       .  ,,,,,„,.„  c  G    McMeen,  of  th. 

I.,  the  absen.  ■  '"  •      ' 

raphy  and  telephom  committee,   Mr.   F    F.  Fowle  of  the 

cornmitteeacteda  for  the  se n  held  under  the 


auspices   of   this   committee.     The    remaining   se ,««m  ot 
the  convention  were  under  the  auspices  01  th     J?11™"* 
Institute    committees:    electrochemical.    ^ucat.onaU    high 
tension  transmission,  industrial  power,  P^r  *a"°n'  ''£ 
trie  lighting,  and  electrophysi  \L\eon 

presented    at    the    convention    and    the   discussion,    thereon 

will  appear  in  a  1 


Strained  Trade  Relations  at  (inc. nnati 

I  price  cuttinj  '  V^nv 

oi 

of 

i>  electrical  TTness 

have   been   held   at   winch   the  company  s   business 

ttffmum  and  ob 

struction  now  exists  ...  I  tr.cal  field. 

lrge  that  th.  -ipany   1    >  sold 

fans  b  STorke? 

'»«-"'  ,r  fit   for 

proffer. 

electric  devices  will  !"■  a  feature. 

Inn 
that  th.  Z 

while  h 

MM       con 

fn-producn 

:  gam  sale 

tract  buyers 

panm! 

official  -  "  £ 

of  mo  ire  that  the 

I  trade,  in 

during  the  I 

suits. 
AO 

the  l. 

thewl 

which  nun,! 

nu.nl.:  '   far 

the  truth. 

lb.  •    , 

vicinil 

compa  'V,hl 

ers  are    he 

lighti 
The 

other 

in  th.  n"    V. 

but  usually  in  tl  ',,ecr 
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and  unresponsive  to  modern  commercial  methods  and  the 
attempts  have  been  abandoned.  During  recent  years  the 
appliance  and  lamp  business  has  been  left  almost  entirely 
in  the  hands  of  the  local  dealers.  For  years  public  opinion 
in  Cincinnati  has  not  been  altogether  friendly  toward  the 
public-utility  corporation,  a  condition  which  adds  to  the 
unfortunate  aspects  of  the  present  electrical  situation. 
Company's  Bargain  Sale  of  12-iN.  Fans 
When,  following  the  advent  of  a  new  commercial  staff, 
a  Union  company  advertisement  recently  appeared  in  the 
Cincinnati  newspapers  offering  12-in.  fans  (either  alternat- 
ing-current or  direct-current)  for  $9.98,  complete  with  cord 
and  plug,  several  local  dealers  declared  this  price  to  be  less 
than  they  could  buy  such  fans  for  in  lots  of  500.  At  a 
meeting  of  protest  attended  by  some  seventy-five  persons 
interested  the  company's  commercial  manager  took  care  to 
explain  that  this  fan  offer  covered  a  limited  consignment 
of  500  fans  of  last  year's  manufacture  and  of  an  obsolete 
finish,  which  had  been  purchased  at  a  corresponding  dis- 
count that  permitted  a  small  profit  at  the  price  quoted. 
One  local  retailer  thereupon  offered  to  buy  outright  the 
entire  consignment  at  the  advertised  price,  declaring  that 
he  had  never  been  able  to  get  such  prices  from  even  his 
jobber  and  that  he  could  resell  these  fans  at  a  good  profit. 
The  company  agreed  to  the  deal  provided  assurance  was 
given  that  each  fan  should  go  to  a  customer  using  central- 
station  service,  but  this  the  retailer  refused  to  guarantee. 
The  company  also  offered  here,  as  on  other  occasions,  to 
furnish  to  small  dealers  who  might  suffer  from  the  effects 
of  rate  slashing  by  others  appliances  at  the  cost  prices 
obtained  through  central-station  purchases  made  in  large 
lots.  It  was  further  explained  that  the  cut-price  sale  at 
$9.98  was  scheduled  to  last  only  two  weeks,  after  which 
time  the  offer  would  be  withdrawn.  At  the  date  set  the 
offer  had  not,  however,  been  withdrawn  as  promised,  and 
the  dealers  again  protested.  Four  days  later  the  fan  sale 
was  actually  brought  to  a  close,  the  explanation  given  for 
having  prolonged  it  beyond  the  original  fortnight  being  that 
during  ten  of  these  scheduled  fourteen  days  the  street-car 
strike  was  in  progress,  arresting  business  generally  and 
interfering  with  sales.  In  addition  to  the  bargain  fans  the 
company  also  sold  to  persons  attracted  to  its  display  room 
a  number  of  the  latest-type  oscillator  models,  disposing  of 
these  at  list  prices  as  in  the  case  of  its  other  appliances. 
"Rummage  Sale"  of  Appliances 
Advertisements  for  a  "rummage  sale"  of  show-room 
shop-worn  devices  at  low  prices  by  the  central  station  later 
served  to  arouse  anew  the  uneasiness  of  the  dealers.  This 
sale,  it  is  explained,  was  held  solely  to  clear  out  an  old 
stock.  But  this  rummage  sale  seems  to  have  caused  the 
dealers  to  forget  that  the  company's  appliance  sales  over  its 
counter  have,  with  this  exception,  been  carried  on  strictly 
at  maintained  list  prices.  Indeed,  in  only  four  months  these 
display-room  sales,  all  at  such  maintained  prices,  have  in- 
creased at  the  remarkable  rate  of  2600  per  cent  over  the 
amount  recorded  during  the  first  month  of  the  present 
campaign.  In  fact,  declares  the  company,  it  is  itself  that 
is  most  in  need  of  protection  against  price  cutting  on  the 
part  of  the  dealers — for  inquiry  among  electrical  stores 
in  (  incinnati  revealed  ranges  in  prices  of  10  to  25  per  cent 
on  various  articles  with  little  attempt  to  maintain  uni- 
formity. 

Another  special  offer  made  by  the  company  which  pro- 
voked criticism  was  an  assembled  crow-foot  pendent  fixture, 
complete  with  reflector  and  250-watt  lamp,  which  was  sold 
for  $2.  The  dealers  declared  the  lamp  alone  should  bring 
$2.50,  while  for  the  fixture  complete  they  said  they  must 
charge  at  least  $5.50.  One  dealer  inquired  the  size  of  the 
stock  of  these  fixtures  which  the  company  had  on  hand,  and, 
as  in  the  case  of  the  fans,  proposed  buying  the  entire  lot 
outright  at  the  advertised  price  in  order  to  resell  them  at 
a  profit.     In  answer  to  the  objections  raised  this  time  the 


company  explained  that  this  fixture  sale  again  represented 
a  limited-period  clearing  of  old  stock,  including  some  out- 
of-date  reflectors.  At  the  expiration  of  the  time  limit  the 
fixtures  were  restored  to  their  present  price,  $4.  The 
company  promises  that  all  its  other  fixtures  sales  will,  as 
in  the  past,  be  conducted  on  a  strictly  merchandising  basis 
with  maintained  prices. 

Company  Will  Fix  Own  Lamp  Prices 
On  the  subject  of  tungsten-lamp  prices  to  its  customers 
the  company,  however,  asserts  its  right  to  fix  its  own 
schedule.  First  announcement  of  the  cut  in  prices  in  line 
with  this  intended  policy  came  in  March,  although  the  cut 
then  decided  upon  was  not  actually  enforced  until  June, 
the  delay  having  been  due  to  the  desire  to  co-operate  with 
the  dealers.  As  then  finally  fixed,  the  prices  which  went 
into  effect  for  the  Union  company's  customers  were  as 
shown  in  the  table.  Free  renewals  are  granted  for  the 
larger  sizes. 

UNION    GAS  &  ELECTRIC   COMPANY'S  LAMP   PRICES 


Lamp,  Watts 

List  Price 

Customer's  Price 

15-25 

$0.40 

$0.35 

40 

0.45 

0.35 

60 

0.00 

0.45 

100 

0.90 

0.75 

As  finally  enforced,  these  prices  were  applied  the  middle 
of  June,  only  a  few  weeks  before  the  general  price  cut 
(see  Electrical  World,  April  26  and  June  21)  scheduled 
for  July  1,  after  which  date  all  the  Cincinnati  dealers  will 
be  privileged  to  meet  the  prices  which  the  central  station 
has  been  offering.  Meanwhile  the  latter  is  of  course  getting 
the  credit  locally  for  having  put  down  the  price  of  tungsten 
lamps.  The  Cincinnati  central-station  company  insists,  how- 
ever, on  its  right  to  sell  lamps  to  customers  at  any  price  it 
sees  fit  in  order  to  develop  the  business  and  to  encourage 
use  of  the  larger  sizes. 

HOUSE-WIRING     CO-OPERATION 

From  several  sides  has  come  the  repeated  statement  that 
the  company  asked  contractors  to  do  house-wiring  jobs  on 
a  basis  of  3  per  cent  profit  over  labor  and  materials.  No 
confirmation  of  such  an  offer  or  even  any  recollection  of 
it  could  be  obtained  from  the  company's  officials.  The 
contractors  have  also  protested  against  the  unit  schedule 
for  estimating  wiring  prices  on  the  basis  of  outlets,  etc., 
declaring  that  unless  a  given  contractor  has  a  large  number 
of  such  jobs  accorded  to  him  the  law  of  averages  assumed 
is  not  fulfilled  and  may  work  injustice  in  individual  cases. 
Several  local  contractors  have,  however,  since  accepted  the 
company's  terms  and  are  doing  its  work  with  apparent 
satisfaction  at  the  prices  obtained. 

Avowing  their  wish  to  co-operate  with  the  company  even 
further,  the  contractors  also  declare  that  they  offered  to  put 
extra  solicitors  on  their  own  staffs  to  go  after  house-wiring 
contracts.  The  contractors'  committee  which  submitted  this 
proposal  was,  however,  in  no  way  authorized  to  sign  an 
agreement  as  to  the  number  of  men  who  would  be  detailed 
to  this  work,  and  this  plan  also  fell  through.  The  company 
then  went  ahead  marshaling  its  own  organization  for  an 
aggressive  campaign  which  is  now  under  way. 

Co-operative  Advertising  with   Dealers 

A  plan  for  co-operative  newspaper  advertising  in  the 
form  of  an  "electrical  page"  was  another  subject  on  which 
the  two  parties  failed  to  agree.  The  dealers  declare  that 
after  they  had  promoted  such  a  page,  the  prospects  for 
which  seemed  bright,  the  electric  company  refused  to  take 
part  in  it  on  the  excuse  of  an  insufficient  advertising  appro- 
priation, although  shortly  thereafter  the  newspaper  adver- 
tisement began  to  appear  announcing  the  cut  in  tungsten- 
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lamp  prices.  The  reason  given  by  the  company  for  failure 
ti/  participate  in  the  "electrical  page"  is  that  it  doubted  the 
wisdom  of  spending  $75  weekly  on  a  feature  appe. 
onl)  once  a  week  in  a  single  newspaper.  In  addition,  thi 
-II  pany  would  have  been  required  to  collecl  and  edit  the 
reading  matter   for  the  page.     Inst'  ingle  news- 

paper  page  once  a   week   the   company    explained   that  it 
would  prefer  to  hold  off  until  some  form  of  daily  electrical 
advertising  could  bi   secured  in  all  the  papers,  and  expri 
its  willingness  to  co-operate  at  such  time. 
Maintained    Pricj  ok    Electric 

At  the  "Electric  Shop"  winch  the  Union  Gas   I    ■ 
1  ompany  is  preparing  to  "pen  on  Race  Street  in 
of  the  downtown  retail   section  prices  of  appli 
be  maintained,  and  the  store,  it   is  promised,  will  b< 
ducted  on  a  merchandising  basis  such  as  to  pa)  its  own  way. 
List    catalog    prices    will    be   generally    observed,    witl 

cept  ion  of  bargain  daj    sales      On 

customers,    following    thi    depart! e,    cut 

I bordering  on  bare-cost  values  will  be  offered  on  cer- 
tain appliances  for  a  da 

this  policj  mi  the  bai  is  1     the  besl  merchandising  1 
in  the  general  field,  pointing  oul  that  retail  stores  suffer  little 
if    any    from    the    bargain    sales    conducted    b)    department 
stores      li   has  offered  to  let  local  dealers  share  in  these 
bargain-day  sales  if  they  desire. 

Meanwhile,  howi  ual  visitor  may  discover 

that  co-operation  is  just  now  a  rather  remote  quality  in  the 
1  incinnati  field.    The 'I  contractors,  having  them 

selves  plunged  into  a  campaign  of  price  slashing,  an 
piciOUS    and    envious    of    one    another,    as    they    themselves 
will  admit,  and  vt  h;  munity  of  spirit  there  is  among 

them  seems  to  find  expression  in  antagonism  to  the  central- 
station   company.     Some   oi    thi  rs    are  more 
temperate  in  their  attitude,  adopting   the  philo  1 
that  whatever  the  compan)  ma)  do  to  stimulati 
the   electrical   busine  s  locally   will   ultimately 
their  own  benefit      Mi'   rani    ind  file  of  thi 
and  contractors  in  Cincinnati  appear  to  1  hal  the 
company  holds  the  whip  hand  m  the  local  situation 

onl)    mean-  of   rctaliat  ii  d,  among  all  1 

filed  i'\  the  dealers  and  contractors,  relates  t"  isi 
development,  and  this  the)  declare  they  will  encourage  and 
recommend  if  the  electric  compan)   continue 

their  own   rights   in   the  local   field.      While  the  trade   is  thus 

embittered  against  the  company,  the  latti  have 

about  lost  patience  with  any  further  attempts  to  conciliate 
the  local  field,  and  the  spirit  now  in  evidence  i<  one  of 
"fight"  until  the  part)    least   fitted  to  stand  the  siege  shall 

surrender. 


Illinois  Public  Utilities  Commission  Created 

\  bill  passed  b)    the   Illinois  Legislature  last  week  and 
now    awaiting    the    icl  on  1 

state   public   utilities   commission   of    five   members.     The 
ommi  isioni  be  appointed  b)    th 

urn    more   than   three   shall   b<    affiliated   with   tin 

ical  party.     Eventually  the  term  of  office  will  bi 
the   appointments   being    SO    timed   that    not    more   than   two 
new  members  can  be  named  in  any  year.     Thi 
shall   designate   the   chairman       I  he  commission   shall   ap- 
point a  secretary,  an  countants,  engineers  and 
other  employees     Each  commissioner  is  to  receive  a  - 
of  $10,000,     The      1                 alar)  is  $5,000  and  thi 
ney's  $6,000      [T11       fici   of  the  commission  will  be  in  the 
capitol    at    Spi                             ill  open    for    business 
throughout  the  j  - 

1    OMMISSION 

[Tie   commissioi  ■    general   sup  1 

public   utilities.       1: 


rates    and    other    charges    and    also    the    service    rendered. 
Rules    and    regulations    to   this   end   may   be   adopted.      An 
annual  report  to  the  Governor  shall  be  made  in  December, 
and   thereafter. 

or  operated  by  municipalities  are 
specifically  excluded  from  the  control  of  the  comnu 
All  other  public  utilities  are  directed  to  furnish  the 
mission  all  required  information,  to  deliver  required  docu- 
ments, accounts  and  records  and  to  obey  the  orders  of  the 
Public  utilities  are  defined  as  individuals, 
firms,  i 

ate    or    manage    for    public    use    "any    plant,   equipment    or 
propert)   usi  in  connection  with  the 

transportation   of   persons  or  property   or   the  transit. 

ithin 
thi-    Mate:    or    for    the    production,    storage,    transnr 
furnishing   of   heat.   cold.    Ii{ 
■  .  or  for  thi 
pipe  hue  ;  or  for  the  stot 
for  the  conduct  of  the  b 

ing  the  right  in  such  bu 

regarded  .,s  public  utilities. 

Reports   a 
Power  is  given  to  the  comm  itablish  a  uniform 

:i  of  account  mnting  pur- 

poses and  to  prescribe  the  manner  in   ivhi 
be  kept  ied  shall  m  I 

diet  with  those  of  the    Interst 

Mich  accounts  shall  distinguish  clearl)  ments 

instruction. 
Utilities  may  be   requir 

uately  reflect  nee  and  the  prog- 

n    may    fix   the   r   I 
ation. 
Ann  '■    the 

Monthl) 
and  expenses 

I    reports   where   deman 
shall   be   under   oath. 

power  of  public  utilitii 

■id  other  e\  idences  of  indebte 
shall  ed  b)    the  commis 

ill  be  identified  as  such 

certain   specified   purposes    th<    Utilit 

after  first  securit  '    from  the  commi 

purposes,    usuall) .    shall    not    be    such 

chargi 

j  ition  by  tin 
when  applic 

in  may 
be  in  1  st  be 

applied  as   required  in  tl  run- 

ning not  longer  than  twi  Ivi   montl 
the  1 

-ent.       In    Ci 

I 

.11    the 
n.     The  act  is  not  to  1 1 

cur:' 

0  applies  to 
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must  file  a  petition  setting  forth  all  the  circumstances,  and 
the  commission  must  decide,  attaching  such  conditions  as 
it  deems  necessary. 

Must  Be  Illinois  Corporations 
After  the  law  is  in  force,  no  franchise  shall  be  granted 
to  any  public  utility,  except  common  carriers  engaged  in 
interstate  commerce,  other  than  a  corporation  incorporated 
under  the  laws  of  Illinois.  No  public  utility  shall  be  ex- 
empt from  the  provisions  of  the  act  by  reason  of  the  fact 
that  it  is  incorporated  under  the  laws  of  another  state. 

Valuation 

The  commission  is  to  have  power  to  ascertain  the  value 
of  the  property  of  every  public  utility  in  the  State  and 
every  fact  which  in  its  judgment  may  have  a  bearing  on 
such  value.  It  shall  have  power  to  make  revaluation  from 
time   to  time. 

Rates  and  Schedules 

All  rates  shall  be  just  and  reasonable.  Schedules  show- 
ing all  rates,  charges  and  classifications  must  be  filed  with 
the  commission  and  be  open  to  public  inspection.  Without 
the  consent  of  the  commission  these  rates  must  not  exceed 
those  in  effect  on  July  1,  1913.  The  commission  has,  how- 
ever, power  to  fix  rates  in  excess  of  those  of  the  date 
mentioned  or  below  them.  Contracts  between  public  utili- 
ties in  relation  to  furnishing  service  or  products  must  be 
filed  with  the  commission.  No  utility  shall  increase  any 
rate  without  a  finding  by  the  commission  that  such  increase 
is  justified.  Provision  is  made  for  a  hearing  on  the  pro- 
priety of  any  rate,  either  on  complaint  or  on  the  initiative 
of  the  commission.  Neither  more  nor  less  than  the  sched- 
ule rate  shall  be  charged,  nor  shall  there  be  any  refunds 
or  rebates.  Discrimination  between  customers  is  forbidden. 
Differences  in  rates  as  to  localities  or  classes  of  service 
must  be  reasonable.  Specific  provision  is  made  for  the  fix- 
ing of  rates  by  the  commission,  after  a  hearing,  where  it 
is  found  that  existing  rates  are  unjust.  No  telephone  or 
telegraph  company  shall  charge  more  for  sending  a  mes- 
sage for  a  shorter  distance  than  for  a  longer  distance  over 
the  same  line. 

Joint  Use  of  Facilities 

Every  telephone  and  telegraph  company  must  inter- 
change with  every  other  with  which  a  joint  rate  has  been 
established  or  with  which  a  physical  connection  has  been 
made.  Physical  connections  between  two  or  more  public 
utilities  may  be  ordered  by  the  commission  after  a  hearing. 
The  conduits,  subways,  tracks,  wires,  poles,  pipes  or  other 
property  of  one  utility  may  be  used  by  another  if  the  com- 
mission finds  such  joint  use  of  public  convenience  or  neces- 
sity and  also  that  it  will  not  result  in  substantial  detriment 
to  the  service  of  the  first  utility.  This,  however,  does  not 
apply  to  utilities  mainly  or  primarily  within  a  city. 
Service  and  Equipment 

The  commission  shall  prescribe  rules  for  the  perform- 
ance of  any  service  by  any  public  utility.  Additions,  re- 
pairs or  improvements  to  plant  and  equipment  may  be 
ordered,  if  needed,  after  a  hearing.  The  commission  is 
authorized  to  regulate  the  conditions  in  contracts  with  cus- 
tomers. Also  it  may  fix  suitable  standard  commercial  units 
of  service,  as,  for  instance,  initial  voltage.  It  may  test 
meters  and  appliances  and  establish  standards  of  accuracy. 
Any  consumer  may  have  any  meter  tested  upon  payment 
of  the  fees  fixed  by  the  commission.  Commissioners  and 
their  agents  may  enter  upon  the  premises  of  any  public 
utility  for  the  purpose  of  examination  and  test. 

No  utility  shall  begin  the  construction  of  any  new  plant 
which  is  not  in  substitution  for  any  existing  plant  or  an 
extension  thereof  without  a  certificate  of  public  convenience 
and  necessity  from  the  commission.  No  new  utility  shall 
transact  business  without  obtaining  such  a  certificate. 
Rights  given  by  such  certificates  must  be  exercised  within 
two  vears. 


Investigation  of  Accidents 

Reports  of  all  accidents  must  be  filed  with  the  commis- 
sion. If  the  accident  causes  loss  of  life  or  limb,  the  utility 
must  give  notice  of  the  fact  immediately  to  the  commission, 
using  the  speediest  means  of  communication.  The  com- 
mission may  investigate  accidents,  but  neither  the  report 
from  the  utility  nor  the  findings  of  the  commission  shall 
be  admitted  in  evidence  in  any  damage  suit.  Safety  appli- 
ances may  be  ordered. 

Manner  of  Procedure 

All  hearings  shall  be  in  public.  Commissioners  may  issue 
subpoenas,  compel  the  attendance  of  witnesses  and  admin- 
ister oaths.  No  subpoenaed  witness,  testifying  under  oath, 
shall  be  subject  to  any  penalty  for  anything  he  may  divulge. 
Neglect  to  appear  under  subpoena  is  a  misdemeanor.  The 
commissioners  and  their  duly  accredited  agents  have  the 
right,  at  any  and  all  times,  to  inspect  the  papers,  books, 
plant  and  equipment  of  any  utility.  When  complaints  are 
filed  with  the  commission  a  copy  shall  be  served  on  the 
utility.  Utilities  themselves  can  make  complaints  as  well 
as  citizens,  societies,  municipal  corporations  or  others. 
Hearings  may  be  had  on  complaints  and  rehearings  if  suffi- 
cient cause  appears.  On  rehearing  the  commission  may 
rescind  or  alter  its  decision.  Appeal  from  the  decision  of 
the  commission  may  be  taken  to  the  Circuit  Court  of 
Sangamon  County.  No  new  evidence  may  be  introduced 
on  appeal.  From  the  Circuit  Court  the  case  may  be  ap- 
pealed to  the  Supreme  Court.  The  methods  of  enforcing 
the  act  are  carefully  set  forth  in  several  sections. 

Old   Railroad   Commission   Abolished 
By  the  terms  of  the  act  the  Illinois  Railroad  and  Ware- 
house Commission,  established  in  1871,  is  abolished.     The 
rights,  powers  and  duties  of  this  board  are  transferred  to 
the  State  Public  Utilities  Commission  of  Illinois. 

If  the  Governor  does  not  veto  the  bill,  the  act  will  take 
effect  and  be  in  force  on  Jan.  1,  1914. 


Tires  for  Electric  Vehicles 

Fifty-one  additional  electric-vehicle  registrations  were 
made  in  New  England  between  June  1  and  June  14,  accord- 
ing to  figures  presented  at  a  meeting  of  the  Electric  Motor 
Car  Club  of  Boston  on  June  19.  President  Day  Baker 
occupied  the  chair,  and  at  the  conclusion  of  the  usual  din- 
ner a  joint  meeting  was  held  at  the  Edison  Building  with 
the  New  England  Section  of  the  Electric  Vehicle  Associ- 
ation of  America,  Chairman  Fred  M.  Kimball  presiding. 
It  was  announced  that  in  addition  to  the  figures  of  electric- 
vehicle  registrations  printed  in  the  Electrical  World  of 
June  14,  page  1299,  the  following  have  been  made:  New 
Hampshire,  three  pleasure  cars  and  one  truck ;  Vermont, 
two  pleasure  cars  and  one  commercial  vehicle;  Massachus- 
etts, four  passenger  electric  cars  and  three  trucks ;  Rhode 
Island,  two  pleasure  equipments  and  one  truck;  Connecti- 
cut, seven  pleasure  and  eight  commercial  electric  cars.  The 
club  membership  is  now  no,  four  new  members  having 
been  added  at  the  meeting,  and  there  are  seven  more  charg- 
ing stations  in  New  England  than  on  June  1.  Fliers  are 
soon  to  be  available  for  central-station  mailing  lists,  these 
being  prepared  in  red  and  black  under  the  general  direction 
of  the  club  and  advocating  the  electric  vehicle  for  varied 
services. 

Discussion  of  Electric-Vehicle  Tires 

Tires  for  electric-vehicle  service  were  considered  at 
length  at  the  meeting,  papers  being  presented  by  Messrs. 
Alexander  Churchward,  consulting  engineer,  New  York; 
lames  F.  Hale,  Goodyear  Tire  &  Rubber  Company,  Akron, 
Ohio ;  W.  W.  Duncan,  Hood  Rubber  Company,  Watertown, 
Mass.,  and  T.  H.  McGiehan,  Motz  Tire  &  Rubber  Com- 
pany. Akron,  Ohio.     Mr.  Churchward's  paper  pointed  out 
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lhat  the  tire  has  more  influence  upon  mileage  than  any 
other  feature  of  vehicle  equipment.  Taking  a  Palmer 
single-tube  tire  as  a  standard,  the  energy  consumptions  of 
a  number  of  standard  modern  tires  in  watt-houi 
mile  on  hard,  level  asphalt  were  as  follows:  Nfo.  -'.  115 
per  cent;  No.  3,  132  per  cent;  No.  4,  I33  per  cent'  Xo.  5, 
143  per  cent;  No.  6,  158  per  cent;  Xo.  7,  163.5  Per  cent-  a" 
measurements  being  made  by  recording  instrument  under 
the  author's  direction.    A  standard  gasoline  car 

tire  required  iixj  per  cent  ol  the  Palmer  energy  consump- 
tion, and  the  energy  consumption  of  solid  tires  varied  from 
142  to  210  per  cent  of  the  above  standard.     Some  special 

tires  of  the  block  typi    1 nlj    14"  I"  '  nergy 

than  the  Palmer  standard,  on  account  <>i  the  high  quality 
■of  their   material.     A   thirt)  'ith    a 

fifteen  plate  batter;  made  1  1  mih  -  at  16  mil<  per  hour 
u ith   double  tubed    1  'almi  1    tin  mother   make  of 

elei  11 11     pecial  tires  it  made  82  milt  hour; 

with  ordinary  pneumatic  .  68  miles,  and  with  a  good  grade 
■of  solid  tire,  68  miles.     1  etlenl  for  ull 

standardizat  ton  of  tires  on  th 
ton-mileage  relation  hip 

Mr.  Hale's  paper  outlined  tl  ital  principles  of 

tire  development  and  empha  li  I  of  more  sci< 

research  in  this  Geld,     tl  «  1    pointed  out  thai  gasolin 
tires   absorb  more  energy   than   tires   for  electric  vehicles, 
the  fabric  being 

sary  in  flexing  the  walls  oi   the  tin 
vehicle  tires  are  less  rigid,  thi 
by  depressing  them  when  defl 

er's  viewpoint  it  is  difficult  to  secun    Long  tire  life  and  a 
construction   flexible  enough  to  giv<    lov 
tion.    Under-tiring  of  cats  has  forced  some  excellent  types 
ni  tires  off  th  ent  tire 

made  by  the  author's  compan 

with  cross  wires,  attached  to  the  wheel  with  side  fla 
l  iir  other  speal  ei  ;  urged  th 
crit  icised  the  exist  ing 

li,   many  tire  purchasers,  and  loser  attention  to 

fitting  the  proper  sizes  1  Mr.  ( Ihurch- 

ward  brought  out  the  point  that  the  ordinary  tra 

required  to  overcome  Fricti in    1  level  roadwaj   in  using 

electric  tires  is  about  24  lb  per  ton      V  brief  discus    1 
occurred  regarding  the  cy  ot  dual  5-in.  tire-  on  ;- 

ton  electric  trucks,  the  point  being  made  1 1  %  Mr.  Da)   B 
of   the    General    Vehicle    Company,   that    over    1300   such 
trucks  are  in   success ful  sei  it    was 

conceded    that    larger   tires    might    be   advisable,    but    for 
ordinary  service  Mr    Baker  preferred  to  use  the  5  in,  tire 
even  if  it  involved  a  slight  sacrifice  in  life  in  operating  on 
grades.    'The  increased  investment  required  in  using 
tires  is  not  alwaj 

gains. 


Convention  of  the  Illinois  Electrical    Contractors' 
Association 

On   account    ol   the  labor  trouble  existing   between  the 
Building    Constructs        '  Vssociation    and    the 

Building  Trades  (  ouncil  in  Chicago,  the  semi  animal  con- 
vention of  the  Electi  i<  ition  of  the 
State  of   Illinois,  which   was  held  in  the   Motel   La 
Chicago,  [tine    to           u,  was  not  so  well  attended  as  usual. 

\l r    William    McGtt  ttion, 

called  upon  Mr.   I  I   hicagO,  pr. 

oi   the  National   1  x  ssociation,  for  a 

feu  words  of  welcome.  I"be  remainder  of  Friday  morn- 
ing was  devoted  to  thi  '  CU  ii  n  of  various  phases  of  the 
contracting  business. 

Relatioi  or,  Jobber  and  r 

The   business   relations   of   the   contractor,    jobber,   manu- 
facturer and  public  were  the  main  topic  of  discussion.   Sev- 


eral   Chicago    contractors    said   that    this    relation   was   not 

what  it  should  be  in  Chicago.     Among  those  who  took  part 

in  the  general   discussion   were   Messrs.  J.   A.   Heavier,  G. 

A.  Harter  and  George  Doolittle,  of   Chicago;  J.   Marron, 

of  Rock  Island.  111.;  H.  M.  Butler,  of  Peoria;  A.  S.  Schul- 

Creider,  G.   H.  Lounsbcry,  J.  E.  Barron  and 

Freeman,  of  Uiicago;  Guy  Carlton,  of  Bloomington, 

III.;  L.  li.  Van  X  1  W.  Poelman  and  E.  W. 

0,  of  I  hicago;   C.    E.   Stapp,   of    Peoria,  and   Clark 

Methot,  of  '  hicago. 

Mr.   I  Ian  contractors  to   go   into  the   tixture 

busini  he  two  industries  are  closely  allied.     He 

•die    fact   that   contractors  having  a   wide 

acquain  ong  architects  would  be  able  to  establish 

n   that   line. 

Mr    Marron  said  that  the  only   .•.  obber 

from  !    ;it   wbole- 

Min  amount 
1 1,   expn  the  opinion  th  it  mittee 

tractors  and  jobbers  could  be  instrumental 
in  improving  mutual  operating  relati 

Mr.  Butler,  of  the  Mills  Electric  Company,  said  that  his 
company    n  ring    to   sell   only   to   electrical   con- 

tractor-,   large   consumers    like   central    stations,   and   rail- 
which    would    not    -"licit   the  services  of   the  con- 
tractor an\  v 

Mr    '  i  that  if  jobbers  were  trying  to  establish 

a  uniform  n 

plishii  t    which    his   company 

ted  and  in  which  it  was  requ  rice  on 

the   material  used  v.  Inch   resulted  in  a  loss  rather  than  a 

I 
which  ich  .1  tendency  to  retail  to  t: 

at  wh  is  in  the  electrical  busim 

Mi 
mainta  rent    prices    for    the   contractor    and    the 

consumer.      If    m 

fell  that  thi  •  could 

be  placed  in  a  better  position.     Mr  i  that 

many    jobber-   in   ' 

buy    direct    from    the   m 

■ 

Mr.  Barron,  replying  to  Mr.  Marron  n  ipera- 

1  contractors,  said  the 

Mr.  Freeman  said  that  he  did  not  think  the  bottom  had 
touched   in  the  discus-ion,  and  that   I 

ritimate  contractor.    The 
-.ith  which  anybod  nto  the  contr 

■ni  obtain  credit,  he  Sai 
Mr.    Carlton    deplored    the  t   manufacl 

ill    contractor   to  maintain   a 
certain  price  on  commodities  and  allow  t 

I  at  any  pr  that  the  cei 

hould  maintain  thi 
Partly  in  answer  to  tl 
that   the   central  -• 

retail  price  as   thi  nd   a  local  lie 

out  the  illegitimate 

Iman   made   the   rather   sv 

stumbl 

bined  ich  they  p! 

•    work   which  the 
companies  solicit. 

In   1  Mr.    DonoliA 

said  that  th  tempts 

to  maintain  a  unit  ng  the  prices 

in   popular   1  elcc- 

trical  put  the  manufac- 

turer. -  on  a  mutual  ba- 

its method  of  advert 
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Mr.  Methot  claimed  that  the  Manhattan  Electrical  Sup- 
ply Company  tried  to  maintain  separate  prices  for  dealers 
and  consumers.  He  told  of  the  city  ordinance  which  has 
been  passed  in  Chicago  requiring  all  buildings  of  a  certain 
size  to  be  equipped  with  electrical  fire-alarm  systems.  The 
installation  of  these  equipments  was  pointed  out  as  a  pro- 
ductive field  for  the  electrical  contractor,  and  he  urged  that 
contractors  in  other  cities  have  a  similar  ordinance  intro- 
duced in  their  respective  city  councils. 

Friday  afternoon  and  Saturday  morning  were  devoted 
to  executive  sessions  at  which  the  various  committees  re- 
ported, delegates  were  elected  to  the  national  association, 
and  officers  for  the  state  association  were  elected.  The 
"state  boosters"  committee  submitted  a  valuable  suggestion 
to  the  effect  that  members  from  the  different  cities  visit 
the  meetings  of  the  local  sections  in  other  cities  and  ex- 
change ideas.  The  routine  matters  of  the  committee  will 
be  handled  by  Mr.  W.  L.  Collins,  of  Chicago,  who  is  at 
present  secretary  of  the  state  and  Chicago  sections  of  the 
Electrical  Contractors'  Association  and  the  Chicago  sec- 
tion of  the  Faraday  Electrical  Association. 

Election  of  Officers 

The  officers  for  the  ensuing  year  are  as  follows:  Mr. 
W.  J.  Ball,  of  Moline,  111.,  president;  Mr.  J.  T.  Marron, 
of  Rock  Island,  111.,  vice-president;  Mr.  M.  Blumenthal,  of 
Chicago,  secretary;  Mr.  J.  N.  Pierce,  of  Chicago,  treas- 
urer. The  last  three  men  were  re-elected  to  the  positions 
which  they  held  last  term.  Mr.  Ball  is  also  president  of 
the  Tri-City  Electrical   Employers'   Association. 

Three  delegates  were  elected  to  the  national  association 
as  follows:  Mr.  F.  L.  Decker,  of  Chicago,  to  succeed  Mr. 
R.  C.  Bierdeman,  and  Messrs.  C.  E.  Stapp  and  J.  T.  Mar- 
ron, who  were  re-elected. 

On  Saturday  evening  a  banquet  and  a  dance  were  held 
in  the  Hotel  La  Salle.  Mr.  Marron  acted  as  toastmaster 
in  the  absence  of  Mr.  Ball,  who  was  called  home  on  ac- 
count of  illness  in  his  family.  "Shop  talk"  was  prohibited 
under  a  penalty,  and  a  pleasant  evening  was  enjoyed  by 
those  present.  Short  talks  were  given  by  Messrs.  Free- 
man, Creider,  Collins,  McGuineas,  J.  Cronin  and  A. 
Knauber,  of  Chicago. 

The  next  meeting  of  the  Illinois  Electrical  Contractors' 
Association  will  be  held  at  Springfield,  111.,  about  the  mid- 
dle of  January,  1914. 


Convention  of  Brooklyn   Company  Section, 
N.  E.  L.  A. 

The  fifth  annual  convention  of  the  Brooklyn  Company 
Section  of  the  National  Electric  Light  Association  was  held 
at  the  Oriental  Hotel,  Manhattan  Beach,  on  June  25,  1913. 
The  meeting  was  opened  by  an  address  by  Chairman  C.  E. 
White,  after  which  the  official  business  of  the  section  was 
transacted,  including  presentation  of  various  reports. 

A  technical  review  of  the  salient  points  brought  out  in 
the  reports  of  the  N.  E.  L.  A.  committees  on  progress  in 
lamp  manufacture,  street-lighting,  meters,  electrical  appa- 
ratus, and  underground  construction,  which  were  presented 
at  the  Chicago  convention,  was  read  by  Mr.  E.  W.  Babcock. 
The  following  took  part  in  the  discussion  of  this  review: 
Messrs.  W.  Y.  Vedder,  William  Eichert.  J.  H.  Sinkinson,  J. 
Laurencot,  H.  P.  Pope,  A.  G.  Paulsen, 'William  Schaller, 
M.  J.  Shugrue,  W.  H.  Grove,  R.  Stevenson,  A.  Hussey 
and  F.  E.  Hanchet.  The  discussion  was  largely  confined  to 
local  situations,  but  it  was  pointed  out  by  Mr.  Sinkinson 
that  the  committee  on  underground  construction  had  over- 
looked in  its  report  the  fact  that  the  temperature  in  the 
conduits  and  manholes  varies  enough  to  cause  a  creep  in  the 
cable  of  4  in.  on  a  300-ft.  run.  Instances  were  cited  where 
this  had  led  to  ruptures  in  the  lead  sheathing.  It  was 
recommended  that  a  straight  run  of  at  least  4  in.  be  allowed 


at  the  entrance  of  each  duct  as  assurance  that  the  sheath 
of  the  cables  would  not  be  chafed  by  the  creeping  move- 
ment. 

A  paper  prepared  by  Mr.  F.  H.  Paterson  and  read  by 
Mr.  T.  W.  Flowers,  entitled  "The  Relation  of  the  Account- 
ing Department  to  Other  Departments  of  the  Company," 
was  discussed  by  Messrs.  C.  W.  Hafstrom,  T.  S.  Bates  and 
William  Trompen. 

Mr.  M.  S.  Seelman,  Jr.,  quoted  briefly  from  papers  which 
had  been  presented  at  Chicago  on  the  subjects  of  electrical 
merchandising,  "Salesman's  Handbook,"  wiring  of  existing 
buildings,  refrigeration,  and  steam  heating  by  central  sta- 
tions. These  papers  were  discussed  by  Messrs.  J.  L.  Wiltse, 
G.  L.  Leibman  and  C.  H.  Stevens.  It  was  brought  out  in 
the  discussion  that  there  is  a  regrettable  dearth  of  reliable 
data  on  steam  heating,  as  applied  to  central-station  serv- 
ice, and  Mr.  Stevens  expressed  his  hope  that  in  the  next  re- 
port of  the  committee  such  a  compilation  of  data  would  be 
secured  if  possible. 

At  the  close  of  the  annual  dinner  given  to  the  members 
of  the  Brooklyn  Company  Section  by  the  Edison  Electric 
Illuminating  Company  Chairman  White  announced  that, 
although  it  was  impossible  for  General  George  H.  Harries, 
of  the  Louisville  Lighting  Company,  who  was  to  have  been 
the  guest  of  the  section,  to  be  present,  Mr.  W.  F.  Wells, 
vice-president  of  the  Edison  Electric  Illuminating  Company 
of  Brooklyn,  and  Mr.  W.  W.  Freeman,  vice-president  of  the 
Alabama  Power  Company,  would  address  the  diners.  Mr. 
Wells  briefly  discussed  the  increase  in  the  company's  busi- 
ness and  stated  that  during  the  past  year  the  output  of 
electrical  energy  had  been  increased  by  20  per  cent  and  the 
net  income  by  6  per  cent.  He  accounted  for  the  seeming 
discrepancy  by  stating  that  the  increase  had  been  generally 
confined  to  large  customers  who  paid  low  rates  for  energy. 
Mr.  Wells  also  said  that  it  is  highly  probable  that  the 
profit-sharing  plan  which  the  company  now  has  in  force 
will  be  retained,  as  there  have  been  many  instances  in 
which  it  has  been  of  true  benefit  to  the  employees. 

Mr.  W.  W.  Freeman  recounted  the  marvelous  natural 
resources  of  the  State  of  Alabama  and  told  of  some  of  the 
hydroelectric  projects  which  the  Alabama  Power  Company 
has  in  course  of  development.  He  stated  further  that  in 
that  district,  which  the  average  New  Yorker  is  prone  to 
think  upon  as  a  wilderness,  within  the  course  of  a  short 
time  there  would  be  in  operation  plants  aggregating  100,000 
hp,  delivering  250,000,000  kw-hr.  of  energy  yearly,  an  out- 
put which  is  approximately  twice  that  of  the  Brooklyn 
company's  plants. 

At  the  close  of  the  evening  session  the  names  of  the 
officers  for  the  ensuing  year  were  announced.  They  are  as 
follows:  Mr.  C.  E.  White,  chairman;  Mr.  W.  H.  Grove, 
vice-chairman;  Mr.  F.  C.  Hill,  treasurer;  Mr.  J.  G. 
Bogeart,  secretary;  executive  committee:  Mr.  E.  A.  Leslie, 
Chairman ;  Messrs.  P.  H.  Bugg,  W.  T-  Honan,  R.  J.  Freese, 
T.  Cusack,  H.  J.  Tilden,  J.  G.  McNelus,  W.  F.  Schaller, 
J.  P.  Butt,  S.  B.  Mentram  and  W.  F.  Wells,  ex  officio. 


Massachusetts  Public  Service  Commission  Act 

By  the  passage  of  the  so-called  Washburn  railroad  bill 
(Chapter  784,  Acts  of  1913)  the  Massachusetts  Legislature 
has  materially  extended  the  powers  of  the  Railroad  Com- 
mission and  reorganized  it  into  a  new  body  with  enlarged 
membership  requirements  under  the  name  of  the  Public 
Service  Commission.  The  present  Gas  and  Electric  Light 
Commission's  duties  are  in  no  way  altered  by  the  act,  but 
the  supervision  of  telephone,  telegraph  and  any  other  or- 
ganizations for  the  transmission  of  intelligence  is  trans- 
ferred thereby  from  the  Massachusetts  Highway  Commis- 
sion to  the  new  board.  The  latter  has  complete  powers  of 
regulation  over  common  carriers  of  all  kinds  and  possesses 
the  power  to  initiate  investigations  regarding  rates,  service 
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and  capitalization.  Jt  has  substantially  all  the  powers  of 
the  former  Railroad  Commission,  with  much  greater  scope 
of  action  and  larger  resources  in  the  way  of  staff  and  ad- 
visory assistance.  Liberal  provision  is  made  for  the  at- 
tendance of  the  board  at  state  or  federal  hearings  and  pro- 
ceedings outside  Massachusetts,  with  ample  powers  relating 
to  the  conduct  of  its  own  work  and  offices,  the  examination 
of  books  and  papers,  compulsion  of  attendance  of  wit- 
nesses and  papers,  prescription  of  accounting  forms,  and 
valuation  of  properties. 

A  section  of  the  act  relaxes  somewhat  the  conditions  sur- 
rounding the  issuance  of  bonds  designed  to  retire  other 
evidences  of  indebtedness.  Free  passes  and  service  are 
prohibited  except  in  specified  cases.  The  board  is  to 
sist  of  a  chairman,  with  an  annual  salary  of  $8,500,  and 
four  associated  commissioners,  at  $8,000  each,  an  annual 
appointment  being  made  by  the  Governor  with  the  approval 
of  the  Council,  for  a  term  of  five  years. 

The  membership  of  the  board,  and  the  periods  of  service 
are:  Messrs.  Frederick  J.  McLeod,  of  < 'ambridge.  five 
years;  George  W.  Anderson,  of  Boston,  four  years;  George 
P.  Lawrence,  of  North  Adams,  three  years;  Clinton  White 
of  Melrose,  two  years;  George  VV.  Bishop,  of  N'ewton,  one 
year.  Messrs.  McLeod.  White  and  Bishop  wen-  members 
of  the  Railroad  Con   1 


Lexington  (Ky.)  Franchise  Annulled  by  Referendum 

Opponents  of  thi  tnted  to  the  Ken 

tucky  Utilities  (  ompany,  of  Lexington,  Ky.,  have  sue. 
in  having  it  annulled  l>\    a   referendum   vote,  this   feature 
having  been  incorporated  in  the  new  charter  of  the  city, 
which  is  governed  b)   a  commission      h   is  the  onlj    Ken- 
tucky city  so  organized.     Pla  being  considered 
for  a  new   f ranch i                 rendum  committee  of  cit 
having  arranged  for  the  employment  of  an  expert  to 
in  drawing  up  a   franchise  ordinance  which   will  be  sub- 
mitted to  the  compan)      Mr    Perc)    M    >  handler,  president 
of  the  company,  ha:  indii  tti                       isonable  franchise 
is  submitted  the  compan)  will  approve  it 


Louisville  Merger  Company    Ready  July  1 

I  he  formal  merger  of  the  pub 
Louisville,  Ky.,  under  the  name  of  the  Louisville  G 
Electric  Company  will,  it  is  expected,  be  accomplished 
July  j,  as  meetings  oi  directors  of  the  companies  inter- 
ested have  been  called  for  that  d  equired 
consent  of  two  thirds  0  iuld  have  been 
obtained.     The  component    ci 

are  the   Louisville   Lighting   Compan)    and   ill.    Louisville 
Gas  Company,  which  have  been  owned  In    II    M 
8  1  'ompany,  of   1  h  ii 

pany  and  the  Kentuck)   1      1  mpany.     II    M    Byllesby 

S  Company  have  purchased  the  franchise  offered  by  the 
cit)  of  I  .ouisville  at  the  upsel 

to  a  schedule  ol  lich  had  been  disc 

previously,  so  that  there  is  no  longer  an)  obstacle  to  the 
formal  consolidation  Hie  cit)  ol  Louisville  is  preparing 
to  withdraw  its  suit  to  previ  nt  the  merger  of  the  Kentucky 
Electric  Compan)  and  the  Louisville  Lighting  Company, 
.1  legal  detail  which  will  be  accomplished  without  difficulty. 

General  George  11  Harries,  president  of  the  Louisville 
Lighting  Company  and  I  ouisville  Gas  Company,  who  is  to 
be  president  of  the  Louisville  Gas  >^  Electric  1  ompany, 
expects  the  mergi  1  an  active  operating  compan) 

by  July  15.  He  has  announced  that  none  of  the  officials 
of  the  Kentuck)  impan)   will  be  taken  into  the 

organization  of  the  new  company,  Hiis  leaves  Mr  Robert 
1  Hughes,  president;  Mr  I  S  Streng,  chief  engineer; 
\ir    C   C.  Ousley,    issistant  to  the  president,  and  others  at 


liberty.     J  hi  in  will  add  but  one  new  executive 

of  importance  to  the  present  staff  of  the  Louisville  Lighting 
and  Gas  companies,  Donald  McDonald,  president  of  the 
Kentucky  Heating  Company,  who  is  scheduled  to  become 
vice-president  and  general  manager  of  the  Louisville  Gas 
&  Electric  Company.  Announcement  has  been  made  of  the 
prospective  retirement  on  July  1  of  Mr.  J.  J.  Humphreys, 
who  has  been  chief  engineer  of  the  Louisville  lias  Com- 
pany, and  Mr.  A  I  Macdonald,  head  of  the  new-business 
department  of  the  Louisville  Lighting  Company.  Mr  Mc- 
Donald will  handle  the  details  which  have  fallen  to  the  lot 
of  Mr.  Humphreys  heretofore,  while  the  post  of  new-busi- 
ness manager  will  be  abolished  and  the  work  distributed 
among  other  officials.  The  company's  readable  monthly 
public  ightning,  was  recently  discontinued. 

Standard  Gas  &  ipany  will  be  the  hold- 

ing company  for  the  Louisville  Gas  &  Electric  Company. 
None  of  the  stock  of  the  latter  will  be  marketed  except  that 
used  in  acquiring  the  Louisvilli  ■mpany.  the  hold- 

ing company  of  the  Kentucky  Heating  '  ompany,  which  is 
the  gas  company  entering  the  merger.     The  stock  of  the 
Kentucky  Electric  Company,  amounting  to  $3,600,00. 
been  practically  all  pooled  with    \    J    I  arroll,  attorney  for 
the   company,   who   will    receive   a   check  00   in 

payment    for   it,   and   distribute   it   anion-   the   stockh 
The  stock  is  sold  to  the  new  compan  ire. 


Public  Service  Commission  N<»- 

Nt'.'. 
1  he  M.ithu-.li  l  las  '  ompan 
sion    from    the    Public    - 

I  >istriet   to   put    il  ler  publicat 

suppli  rvice.    The 

new  supplement  gi 

on  monthly  bdls  ranging   from  20  per  cent  on  quantities 
en  100  and  200  hp-hr.  ■■  n  quantities 

in  excess  of  8o,0O0  hp-hr.     In   n>  application  the  compan} 
states  that   recently  it   had  a  request   fi 
facturer  for  the  supply  of  electrical  energy  in  quai 

to  extend  thi 
counts  to  make  an  atti 
sumer. 

The    Publ 

■  ith  a  writ  of  certiorari  issued  by  Su| 
Court  Justice   L.   A.  Giegerich  on  the  applicat 
Richmond    Light   &    Railroad 

[913,  and   March 

doubl 

as  thi 

Brigl  ■  Island.     ["hi 

d.i\-      In  its  application  to  the  court  thi 
that  it-  franchise  pern- 
or a  double-track  line. 

Thi 
land  &  Eastern 

tllllZC 
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new  rates.  In  the  electric  division  the  standard  maximum 
rate  for  service  will  be  8.5  cents  a  kw-hr.,  with  a  minimum 
charge  of  $1  a  month.  A  rate  of  10  cents  has  heretofore 
been  in  force.  There  is  a  change  as  to  minimum  charges. 
Formerly  the  minimum  rate  was  $12  a  year.  Now  it  is  $1  a 
month.  It  is  considered  likely  that  after  the  new  rates  have 
been  in  force  for  some  months  a  movement  will  be  started 
looking  to  the  establishment  of  a  sliding  scale  for  gas  and 
electricity. 


Current  News  Notes 

Automobile  Lamps  Too  Powerful. — A  Municipal  Court 
judge  in  Chicago  recently  fined  two  men  $5  and  costs  on 
the  charge  of  having  lamps  on  their  automobiles  so  con- 
structed and  so  equipped  with  reflectors  that  the  light  there- 
from was  projected  more  than  300  ft.  from  the  machine. 


Treasury  Department  Adopts  Metric  Weight  for 
Diamonds.— Assistant  Secretary  of  the  Treasury  J.  F.  Cur- 
tis has  notified  the  collectors  and  other  officers  of  the  cus- 
toms that  on  and  after  July  1  the  unit  of  weight  for 
imported  diamonds,  pearls  and  other  precious  stones  will 
be  the  metric  carat  of  200  milligrams. 


Norwegian-American  Radio-telegraphy. — On  June  20 
the  Norwegian  parliament  took  steps  to  ratify  a  contract 
between  the  government  and  the  Marconi  company  provid- 
ing for  a  wireless  service  between  Norway  and  America. 
Under  the  contract  the  Norwegian  government  is  to  spend 
$560,000  in  the  erection  of  a  station  at  Stavanger  which 
will  be  connected  with  a  station  at  Boston. 


Telephone  Rates  in  Chicago. — Acceptance  of  the  ordi- 
nance passed  by  the  Chicago  City  Council  on  May  26  fixing 
telephone  rates  was  filed  by  the  Chicago  Telephone  Com- 
pany on  June  16.  The  main  provisions  of  this  new  sched- 
ule of  rates  have  already  been  indicated  in  this  journal. 
The  acceptance  of  the  ordinance  means  that  the  rates  of 
the  Chicago  Telephone  Company  in  Chicago  are  fixed  for 
the  next  five  years,  regardless  of  any  action  the  Legislature 
may  take  in  establishing  a  state  public  service  commission. 


Commission  Form  of  Government  for  Cities. — At  the 
recent  session  of  the  Illinois  Legislature  the  law  permitting 
the  commission  form  of  government  for  Illinois  cities  was 
amended  so  that  after  trying  the  commission  plan  cities 
can  go  back  to  the  old  plan  of  government  by  mayor  and 
city  council  after  a  trial  of  two  years  rather  than  four 
years,  as  the  law  has  read  heretofore.  Another  amendment 
relates  to  the  recall  of  municipal  officers  under  the  com- 
mission form  of  government.  Hereafter  an  election  con- 
templating the  recall  of  municipal  officers,  except  judicial 
officers,  may  be  held  on  petition  of  25  per  cent  of  the 
registered  voters  instead  of  50  per  cent,  as  heretofore. 


Proposed  Electrical  Display  in  New  York  on  July  4. 
— A  plan  is  on  foot  in  New  York  City  to  do  away  this  year 
with  the  municipal  fireworks  display  and  substitute  for  it 
extensive  electrical  illumination  features,  which  it  is 
thought  will  be  equally  spectacular  and  at  the  same  time  set 
an  example  for  the  more  general  adoption  of  the  "safe  and 
sane"  celebration  of  Independence  Day.  An  appropriation 
of  $25,000  has  been  voted  by  the  Board  of  Estimate  for 
this  purpose,  of  which  it  is  reported  that  $10,000  will  be 
devoted  to  the  electric  lighting  display.     It  is  understood 


that  this  money  will  be  used  in  providing  special  illumina- 
tion in  various  parks  and  for  general  electrical  decorations- 
William  R.  Johnson  is  chairman  of  the  illumination  com- 
mittee. 

*     *     * 

Terminal  Situation  in  Chicago. — The  Western  So- 
ciety of  Engineers,  the  City  Club  of  Chicago,  the  Cook 
County  Real  Estate  Board  and  other  organizations  have 
asked  the  Chicago  City  Council  committee  on  railway  ter- 
minals to  appoint  an  expert  technical  commission  to  make- 
a  thorough  study  of  railroad  terminal  plans  and  proposals,, 
recommending  the  plan  which  will  serve  best  the  future 
growth  and  development  of  the  city.  The  matter  was  pre- 
sented to  the  committee  at  a  meeting  held  on  June  23,  but 
the  aldermen  did  not  seem  to  be  impressed,  declaring  that 
the  present  subway  and  harbor  commissioners  of  the  city 
were  competent  to  act  as  technical  advisers.  By  a  vote  of 
nine  to  four  the  Council  committee  has  expresssed  its  oppo- 
sition to  the  idea  of  a  central  union  passenger  station  for  alii 
the  railroads. 

Warning  to  Linemen  Using  Hemp  Handlines. — One 
of  the  helpful  suggestions  which  many  of  the  delegates  to- 
the  Chicago  N.  E.  L.  A.  convention  took  home  with  them 
was  the  note  of  warning  included  in  an  experience  related 
by  Mr.  W.  L.  Abbott,  an  operating  engineer  for  the  Com- 
monwealth Edison  Company.  A  lineman  upon  a  pole 
threw  a  dry  handline  to  a  fellow  workman  standing  on  the 
ground  underneath  him.  After  falling  the  line  lay  across, 
a  2200-volt  lead.  Although  it  was  a  perfectly  dry  day,  the 
man  on  the  ground  picking  up  the  line,  supposedly  of  pure 
hemp,  was  instantly  killed.  Close  examination  of  the  hemp 
rope  showed  that  each  strand  of  it  contained  a  single  fine 
iron  wire  about  the  size  of  that  used  in  lamp  cord  which 
had  acted  as  a  conductor  for  the  current  that  had  caused 
the  fatality.  It  would  be  well  for  all  central-station  opera- 
tors whose  men  use  hemp  handlines  near  high-voltage 
lines  to  examine  these  lines  to  prevent  similar  accidents. 


Swords  into  Plowshares. — A  regular  army  bayonet,, 
converted  from  an  instrument  of  war  and  destruction  into 
an  implement  of  peace  and  conservation,  now  forms  part 
of  the  hand-telephone  kit  of  every  forest  ranger  in  the 
United  States  Forest  Service.  These  bayonets  have  bind- 
ing posts  fixed  to  their  ferrules  and  are  used  as  ground 
rods  to  establish  a  return  connection  with  the  single- 
conductor  telephone  lines  which  are  being  built  through  the 
wilds  of  the  principal  national  preserves.  The  most  im- 
portant use  for  these  lines  is  the  reporting  of  forest  fires. 
When  a  ranger  wishes  to  communicate  with  headquarters 
he  takes  a  coil  of  bare  wire  from  his  kit,  throws  it  over 
the  nearest  telephone  wire,  and  "saws"  on  the  two  ends 
until  a  good  connection  is  established.  Meanwhile  his 
bayonet  has  been  thrust  deep  into  a  moist  place  in  the 
ground,  and  with  the  circuit  thus  completed  the  lonely  way- 
farer can  talk  with  civilization,  report  his  position  or  sum- 
mon help. 

*     *     * 

SOCIETY  MEETING 
Electric  Club  Luncheon. — On  June  19  a  committee  of 
the  Electric  Club  of  Chicago  submitted  a  report  on  the 
pending  patent  legislation  which  contained  a  discussion  of 
certain  sections  of  the  Oldfield  bill  and  offered  suggestions 
for  improving  the  situation.  Mr.  Alonzo  Burt,  vice-presi- 
dent of  the  Chicago  Telephone  Company,  who  was  the 
principal  speaker  of  the  day,  cited  some  amusing  occur- 
rences in  the  telephone  world  and  read  an  interesting  paper 
on  the  organization  of  the  telephone  business.  In  this 
paper  he  said  that  "organization  is  most  important  next  to. 
capitalization"  in  any  business  enterprise. 
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Wiring  of  the  Bankers'  Trust  Building 


Features  of  the  wiring  installation  and  riser- 
shaft  construction  in  a  thirty-one-story  office 
building    on    Wall    Street,     New    York    I  ity 


Till.    Bankers'    l  rust    Building,   No.    14   Wall 
New    York,   in  a  thin 
8000  sq.  it.  Ho.,,  area.    1  U  the  Eoui  basemi  nta  tin- 
lowest  contains  the  boilers    -  lllam 
part  of  the  third  basemen!   is  occu                       ventilating 
equipment.    The  floors  above  up  to  the  third  are  used  by 
the    Bankers'  Trust   Company,  and   from    fourth   floor  up 
there  are  rentable  office  floors. 
Energy  for  lighting  and  motor   iervic<  1-  supplied  b)  one 

[OO-kw,   250-volt,    and    three    [50-kw     Gem 

wire  generators  directly  connected  to  I  orliss  1 

generators  can  cany   50   per  cent 

and    momentary   overload   of    too    per   rent.      Wiring    for 

lighting  is  on  the   threi  ■"«  *wo  bal" 

ancer  sets,  each  capable  ol  taking  can    ol   too  amp  in  the 

neutral.    Wiring  for  motors  is  on  the  251    volt,  two-win 

tern.     The  main  motoi 

load  consists  of  sixteen 

elevators,  eleven   being 

of     the     traction     type, 

the    ventilation    system 

of  the  hank  offii  1 

various  motors  operal 

ing     vacuum     cl< 

a  pneumatic   tube 

tern    and    other    appli 

ances. 

Two   sets   "i 
tor    busbars     are     pro 
vided.    Each  generatoi 

ui.i\    be    connected    to 

either    hushar    through 

solenoid  -  0  p  e  • 

switches         controll 

from     a     benchboard 

1  hi    benchboai  d    is    in 

the  form  of  a  d< 

top      of      which      are 

mounted     the     contacl 

buttons.     The     switch- 
board    was     manufac 

tured    by    the    1  •■ 

Electric   Compar 

is   a   remarkable   pi<  > 


of   switchboard   design    and   engineering.      1  he    generator 
buses  are  in  the  form  ol   lead  covered  cables  and  an 
stalled    m    a    subwaj    under   the    engine  room    floor.      1  he 
lighting  load  is  controlled  bj    fused  knife  switches  and  the 
mot,,,-  load  through  circuit  breakers.    The  ventilating 
are   controlled    from    a    sub  switchboard,     the 
which    ma\    be   connected    to    either   the   lighting    or    the 
motor  bus. 

A    room   which   .'Mends   to  the   riser  shall    is   provided   he 

tweeu  the  switchboard  and  the  ceding.     In  tins  room  the 
risei   cables  are  ■  n  ked       rhese  cables  are  in  conduil 

ported  at  each  fl '«  drilled  to  v- 

the  conduit.    (  able  support  boxes  are  provided  at  int 
the  cables  hem-  supported  b)  tple  clamps 

panel  boxes  are   installed  in  the  risei    shaft,  a  grill  Boor 
being  provided  at  each  fl 

the  general  distribution  system  for  lighting  on  the  rent 


able  floors  differs  entirely    from  that  employed  in  the   Bank- 
.    quarters.     In  each  bay  there  are  five 
outlets  connected  together  by  conduits  and  with  the 
nected  to  switch  boxes  on  the  col- 
.    outlets  were  led  from  the  switch  box  which 
litcd  to  the  arran.  each  indi- 

vidual tenant  and  I  pped.    Wherever 

rv  new  out  -ailed  and  extended  from  the 

above.  '    1-  provided  with  a  hung  ceiling  space, 

in  the  ceiling  outb 

I  location  and  to  fish  a 
luit    from    ;  present    outlet.      Four 

installed     'ti   each   center   column 
and  two  on  each   side  column  at  the  base.     All  outlet 
the  columns  are  so  arranged  that  a  partition  ca- 
,,11    the   ceiii.  r    or   at    ell 

•ele- 
graph.  telephone,  ticker 
and    other 

circuits  ken 

from    a     pull-box 

the    buildii  - 
the  first  basement 
to   the   third   basement, 
when  room 

is    provided    t"r 

The 
servici  the 

\ari.ius  companies 
plying     tick. 

are 
arate 
n  the 
wall 

phone 

•incc- 

rack 

pros.. 

walls    . 

tioned  and  the  other   to-    telephom     distributi 

The  picture  molding  on  iccted 

con- 
i    for 
>ne  of  the 

the   interior 

.    main    junction    in   the 
■  ied  in 
iron-pipe  conduit  iron:  • 
juncl  led  upon  in- 

•    telephone 
n  the 
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outside  walls  and  distributes  from  the  latter  by  conduits  to 
columns  or  picture  moldings.  Where  a  tenant's  switchboard 
requires  a  cable  larger  than  a  fifty-pair  one  a  conduit  from 
the  main  junction  in  the  riser  shaft  to  the  board  is  installed. 
A  No.  \2  duplex  conductor  is  carried  up  through  two  of 
the  seven  riser  shafts  to  junctions  on  the  outside  walls  and 


electrical  reset  type.  Almost  the  entire  building  was  rented 
before  completion  and  all  tenants  moved  in  during  three 
successive  week-ends.  As  the  final  connections  of  the  call- 
bell  systems  could  not  be  made  in  many  cases  until  desks 
were  in  place,  this  condition  presented  a  serious  problem. 
An  elaborate  schedule  was  made  giving  every  desk  a  num- 


FIG.    2 VIEW    OF    SWITCH  BOARD 


-MAIN     BANKING    RC 


also  to  the  main  junctions  in  the  riser  shafts  for  "battery" 
service.  Energy  for  this  service  is  supplied  by  two  250- 
watt,  240-to-3o-volt  motor-generator  sets  and  a  twelve-cell, 
10-amp  discharge  storage  battery.  This  equipment  also  sup- 
plies energy  to  the  elevator-signal  system  and  telephone 
system,  the  local  telegraph  system  throughout  the  building 
and  a  system  of  emergency  lighting  in  the  engine  and  boiler 
rooms.  The  lamps  of  the  emergency  system  are  automat- 
ically switched  on  in  case  the  regular  lighting  circuit  should 
fail.  Although  the  lighting  circuits  in  the  machinery  room 
are  connected  back  of  the  generator  circuit-breakers,  the 
emergency  system  is  very  desirable  at  night  when  only  one 
generator  is  running. 

Practically  everv  tenant  in  the  building  has  an  extensive 


ber,  and  before  the  desks  were  put  in  place  all  the  mate- 
rial required  for  connection  was  packed  together  separately 
for  each  desk  until  it  was  needed.  The  extent  of  the  sys- 
tem for  some  of  the  tenants  may  be  judged  from  the  fact 
that  in  several  cases  from  10,000  ft.  to  12,000  ft.  of  wire 
was  installed  on  a  single  floor  and  that  some  annunciators 
have  as  many  as  fifty-five  drops.  On  one  floor  the  system 
was  so  complicated  as  to  require  sub-junction  boxes  with 
interconnection  strips  to  be  installed  with  cables  between 
and  to  annunciators. 

The  horizontal  wiring  for  these  systems  was  installed 
on  the  picture  molding  and  in  the  conduits  from  junctions 
on  the  outside  walls  to  the  interior  columns  where  these 
were    available.      From   the   picture   molding   down    to   the 


3    AND    4 DETAIL: 


OF    RISER-SHAFT    CONSTRUCTION 


call-bell  system.  In  every  case  the  circuits  were  installed 
by  the  electric  contractor  for  the  building  under  the  direc- 
tion of  the  engineers,  this  resulting  in  uniformity  through- 
out. All  wire  is  of  No.  18  gage  insulated  with  a  1/32-in 
cover  of  30  per  cent  Para  compound  and  an  outside  cover 
of  a  distinctive  braid.    All  annunciators  are  of  the  De  Veau 


FIGS.   6    AND   7 RISER    SHAFT    AND    BRANCH    CIRCUITS 

annunciators  and  desks  use  was  made  of  conduits  buried 
in   walls  or  metal  molding. 

The  picture  molding  is  of  steel,  and  although  care  was 
taken  in  mitering  the  corners  many  sharp  edges  were  left. 
The  call-bell  wires  were  also  disturbed  by  the  various  com- 
panies installing  tickers  and  other  wires  in  the  molding,  and 


June  28,  1913 


Ll.i'CTRICAI.     WORLD 


as  a  result  grounds  were  frequent.  The  bell  plant  was 
therefore  seriously  loaded,  and  it  was  practically  impossible 
to  keep  the  system  free  from  grounds.  Finally  a  small  fu  1 
was  installed  at  the  points  where  bal  1    was  taken 

off   for  each   floor  and  thi    po  '  1    I 

tern  was  grounded  throi    I  ch.     In  tins  manner  the 
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FIGS,    8   AND   9 I.OW-'I  I   '■ 

DUI1    WORK  ON    C0L1 

trouble   was  cleared   at   once, .  because   a   ground   on   any 
floor  opened  the   fuse  at   that   floor.     A  complaint   from  a 
tenant  then  located  the  1 1 1  mble      I  0  ki  ep  thi 
of  the  system  free  from  accidental  grounds  the  permanent 
ground  is  transferred  to  the  negative  side  at  intervals. 

The  Bankers'   Trust  Company's  quarters  weir  treated  in 
an  entirely  different  manner  from  the  rentable  flooi 
lighting  is  controlled  from  panels  conveniently  lo 
tain  groups  of  lamps  being  controlled  from  separati 
tiom   "i  panelboards  through  remote-control  switches     I  he 
lighting   Eor  these  quartet     is  for  general  1lluu11n.it  1 1  mi  onK 


FIGS,  o    \NI>   (0 — FROM     \m>  REAR   VIEW    01    GENERATOR    : 

and  all  desks  are  provided  with  reflector  fixtures  manu- 
factured for  this  purpose  bj  the  1.  P.  Frink  Company.  The 
counters  behind  the  banking  screen  are  lighted  from  re- 
flectors .11  the  cornice  oi  the  screen,  The  lighting  fixtures 
un  the  in  si  and  sec  and  in  the  public  space  on  the 

third  floor  are  of  the  alabastei  -lass  h.ism  type.     The  cen- 


ter of  the  51    ond-floor  banking  jhted  indirectly  by- 

lamps  equipped  with  reflectors  placi  i  the  screen 

partition  and  covered  with  c  he  re- 

mainder .,1  thi    general  lighting  1-  of  the  direct  type, 

A  gridii  •  pro- 

vided  for  both  the  lighting  and  low-tension  wir::  . 

Telephi  ll-bell  wiring  1-  installed  in  thi 

duits.      1  his    ->  stem   m  i 

men!   0  led   while   thi 

in  progn  -s.      I  In    shift 

thirty  or  more  H  it  ■  ■  ither 

or  to  anol  I 

tile  it  was  necessar)    n 

I  he  floor  till  for  a  maximum  •' 
nearest    lini    i.i    tl  inder 

furniture  and  in  the  gridiron 

'1  in  any  was  le.  the  change.    A  number  "i  sub-junc- 
tion b 

lo     111. 

points,  and 

n  bj  conduit! 

thin    tO 

1  onncctions  in  "!!••  1   sub-junction  ■■• 

Trunk  cal  rack 

in  the  basement  t"  the  1 


Hi..    I  I  —  1  \  111  M.  CEIL1N 

Wrs,  and   all   crOSS  COnnCCti       -   are  made  in  this  box.    There 
are    t  telephone  rated    from    scpa- 

itcrior    and    one    for    G 
calls.     In  ail  cases  "til\   "tie  instrument  is  installed  mi  each 
desk    and    a    transfer    !.• 

desks  there  is  also  provided  a  "holding  key"  so  that  one 
line    may    be    "held"    while    the    other    is    connected    ti 
instrument     In  several 

indicate  which   line  is  calling  and  only  one  bell 

The  wiring  in  the  underfloor  system 

between  junction  or  sub- junction  b..\<>.  when 
co\  en 
ing  connect 

initiated  on  connection  • 
From  this  strip  th 
a    silk 

was  installed  in  a  small  brass  condulet.  which  was  installed 
1.11  .1  short 

able   latitude   in   :  of  the   furniture  and   al- 

lows  (he    furniture   to   be  mo>  ning   without 

.- 1 i  11 14  the  w   ■ 

Annunci  it 

with  electrical   r.  d   wall-type 

.usivc 
in  the 

low-:  ■>  in  the  banking  offices.     The  bank  vault. 

which  extends  through  the  fit 
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approximately  40  ft.  square.  Wiring  for  the  interior  was 
installed  through  channels  cut  in  the  plates  when  the  vault 
was  being  built.  These  channels  are  staggered  in  succes- 
sive plates.  The  wiring  for  lighting  is  controlled  from  two 
remotely  operated  switches,  one  for  each  level,  and  located 
outside  the  vault,  so  that  when  these  are  opened  at  night 
there  is  no  current  inside  the  vault. 

The  electrical  equipment  in  this  building  was  designed 
by  Messrs.  Henry  C.  Meyer,  Jr.,  and  Bassett  Jones,  asso- 
ciated consulting  engineers,  Architects'  Building,  101  Park 
Avenue,  New  York  City,  and  installed  by  the  Lord  Electric 
Company. 


Electrical  Rehabilitation   of  the  Rock   Island 
Railroad  Shops  in  Chicago 

Among  recent  improvements  and  additions  made  at  the 
Forty-seventh  Street  shops  and  yards  of  the  Chicago,  Rock 
Island  &  Pacific  Railroad  in  Chicago  were  the  installation 
of  a  new  generating  plant,  the  replacement  of  steam-driven 
shafting  by  electric  group  drive  and  the  rearrangement  of 
the  lighting  distribution  to  meet  present  needs  more  efficient- 
ly. The  changes  were  made  primarily  to  avoid  the  smoke 
nuisance  and  also  because  the  old  generating  equipment 
was  entirely  inadequate  and  so  antiquated  as  to  entail  seri- 
ous losses  in  operation.  During  the  periods  of  maximum 
demand  the  pressure  on  the  uo-volt  lighting  circuits  would 


Battey   and   the   supervision   of   construction   in   charge   of 
Mr.   II.  H.  Dickinson,  of  that  company. 

General  Considerations 

Group  drive  was  considered  preferable  for  the  old  ma- 
chine tools  owing  to  (1)  the  saving  in  the  cost  of  new 
motors.  (2)  the  utilization  of  the  old  shafting,  and  (3)  the 
higher  load-factor  of  operation  obtained  for  each  motor. 

Interior  lighting  for  the  shops  was  laid  out  on  the  basis 
of  0.25  cp  per  square  foot  of  floor  area.  This  figure  rep- 
resents an  average  of  0.6  watt  demand  per  square  foot  of 
floor  area,  which  is  slightly  lower  than  the  average  of  mod- 
ern illumination. 

The  site  chosen  for  the  power  plant  is  as  close  to  the 
center  of  demand  for  steam,  air  and  electrical  energy  as  the 
surrounding  conditions  would  permit.  Owing  to  the  nature 
of  the  soil,  it  was  necessary  to  drive  200  piles,  each  at 
2-ft.  distances  center  to  center,  before  the  foundation  was 
started. 

The  power-house  building  is  a  fireproof  steel  structure 
supported  on  concrete  footings  and  walls,  which  extend 
up  to  the  level  of  the  generator-room  floor.  Fig.  3  is 
a  view  of  the  generator  room,  Fig.  i_  is  a  general  plan  of 
the  whole  power  house,  and  Fig.  2  is  a  cross-section.  Con- 
crete is  used  for  the  floors,  roof,  windowsills  and  copings. 

Natural  light  for  the  generator  room,  which  is  40  ft. 
by  90  ft.,  is  provided  by  corrugated  glass  windows  set  in 
steel    frames,   which   occupy   the    greater   portion    of   three 


GENERAL   PLAN    OF    THE    POWER    HOUSE 


drop  as  low  as  60  volts,  owing  to  insufficient  steam  supply 
for  the  engines.  The  lighting  and  motor  wiring  through- 
out the  buildings  and  yards  was  also  in  such  poor  condi- 
tion as  to  necessitate  immediate  attention. 

The  task  of  rehabilitating  the  various  facilities  at  these 
shops  was  intrusted  to  The  Arnold  Company  of  Chicago, 
the  engineering  being  in  the  immediate  charge  of  Mr.  P.  L. 


walls.  White  enameled  brick  is  used  for  the  wainscoting 
to  a  height  of  6  ft.,  the  floors  and  side  walls  being  joined 
by  a  rounded  concrete  finish  to  prevent  the  accumulation 
of  dirt.  The  floors  have  had  a  granite-chip  finish  to  re- 
duce the  possibility  of  concrete  grit  getting  into  the  bear- 
ings of  the  machines.  Artificial  light  is  furnished  by  ten 
250-watt  tungsten  lamps. 
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hi    ran  mk.vi  in  Poweb  House 

In  the  generator  room  are  two  625-kva.  480-volt,  three- 
pha  '  <''  cl<  General  Electric  alternators  directly  con- 
nected  to  two  non-condensing  horizontal  Curtis  steam 
turbines  running  at  3600  r.  p.  m.  Ventilating  blades  on  the 
generator  shaft  maintain  a  circulation  of  air  areund  the 
machine.    The  air  used  for  cooling  th<   generatoi        drawn 


paratus    and  i    the   generating    units   men- 

tioned and  also  serve  to  distribute  energy  for  lamps  and 
motors  in  the  various  shops.     On  tl  trolling  the 

synch;  r   are   two   handles   actuating  remote  oil 

switches  for  the  starting  and  running  conditions  of  the 
motor.  1  )ri  starting,  the  fields  of  the  machine  are  left  open- 
circuiti  speed  by  indo 


■■?:,  •      '1 1  •  -jj  


CROSS-SH    1  [ON 


ni  from  outside  through  ducts.    At  the  end  of  each  turbine 
.  .1  board  on  \\  hich  ai  1  icuum 

gage    and    a 

1    01   below  speed.     1  he  itors  an   usi 

supplying  practically    all  of  the  electrical  energy    used   in 
the  shops  and  yard       1  ig.  ,^  shows  one  ol  thes<   unit 

tor-generator   set,   and    tlie   oil    switches   mounted   back 

of  tin-  switchboard. 

In  the  middle  ol    h  a  motor  generator  sel  which 

runs   at    000   r.   p.    m. 

volt,   iln  1  e  pha  1  nchronous   motor ;  a    [1  * 

120  no  volt  interpole,  compound-wound,  threi 

genet  ai ill  interpole,  •■  ound 

generator    for   excitation    service.      I  In 
\  oil    generatoi    w  liicl  d  innected    1 

synchronous  motor  is  used   for  supplying  oi    the 

three-wire  direcl  1  lirect- 

current  motoi  5  in  thi     ! 

In  addition   to   thi 
kw,  -\in  volt  Westinghouse  direct-currenl  lirect 

lv  driven  by    .1    150  hp    Idi  il     I  im  engine,  which  rui 
-'75  r.  p.  m.      This  set   is  one  of  thi 

equipmenl  which  were  found  in  condition  I.     In 

case    I  ors   are   shut   down   temporarily    for   any 

m  and  it  is  desired  to  furnish  them  with  exciting  cur- 
rent, thi     !20-i  io  tor  of  the  mi 
is  operated  as    1  motor  bj   energy    supplied  b)   the 
driven  too-kw  generator. 

The  small    ti  n  generator  ma)  be  used  to 

the  direct-currenl  in  case  the  mot 

sel  becomes  inopi  d  in  parallel  with 

it. 

SWITI  HI 

A  sixteen-panel  b    ck  slate  switchboard  is  support! 
.1   Frame  of  steel  tubing  on  the  east  side  of  thi 
mom.     The  panels,  winch  .ire  equipped  with  the  usu 


action.     When  the  running  switch  nd  the 

starting  switch  is  opened  the  motor  runs  .is  a  synch r 
machine.    An  aut  a  time-limit  relay 

the  s«  itch  I 
rload. 
Switches  are  a 
curn  ■  run  in  parallel  with  on. 

three  w ire-systei 

::ibal- 

anced. 

1  >ni    ,.(  thi  supply 

Icpartment.     A  thi 

throw   switch  pen 

■  0111  either  the  thi 

phase  system  afi 

tor   hi 

imps 

t    the 
roundl 

would 
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added  economy  of  condensing.     The  exhaust  steam  is  util- 
ized for  the  heating  system  during  cold  weather. 

Steam  Raising  and  Fuel  Handling 

Five  400-hp  boilers  with  4080  sq.  ft.  heating  surface  are 
installed  in  a  44-ft.  by  90-ft.  room  adjoining  the  generator 


FIG.   3 GENERATOR    ROOM    IN    POWER    HOUSE,    ROCK    ISLAND 

RAILROAD  SHOPS 

room.  Special  attention  was  paid  to  the  design  of  the 
combustion  chambers,  which  are  of  the  Dutch-oven  type 
so  as  to  insure  smokeless  combustion.  The  throat  of  the 
combustion  chamber  is  flared,  but  is  kept  at  a  small  cross- 
section  so  as  to  make  the  velocity  of  the  gases  high.  A 
baffle  placed  in  the  path  of  the  gases  deflects  any  unburned 
particles  back  into  the  furnace,  where  they  are  consumed. 
After  installation  it  was  found  almost  impossible  to  force 
the  boilers  above  their  rating,  owing  to  the  design  of  the 
combustion  chamber.     To   remedy  this,  the   arches  of  two 


FIG.   4 GANTRY   CRANE   FOR   COAL   HANDLING 

boilers  have  been  raised,  increasing  the  cross-section  and 
allowing  the  boilers  to  be  forced  above  rating.  This  is 
being  done  tentatively,  however,  subject  to  the  approval  of 
the  city  smoke  inspectors,  on  condition  that  the  change 
shall  not  prevent  practically   smokeless  combustion. 

Fuel  handling  at  this  plant  presents  some  interesting  fea- 
tures.     Underground   concrete    hoppers    having    space    for 


500  tons  of  coal  were  built  adjacent  to  the  boiler  room 
(Fig.  2).  Coal  is  unloaded  directly  from  hopper-bottom 
cars  on  a  track  immediately  above  the  bunkers  or  else  by 
means  of  an  electrically  operated  gantry  crane,  shown  in 
Fig.  4.  This  crane  is  also  available  for  handling  shop 
material  from  cars  on  a  track  paralleling  the  power  house, 
storehouse  and  forge  shop.  The  underground  bunkers  are 
divided  into  separate  compartments  by  concrete  walls  and 
are  supplied  with  water-piping  connections  for  drawing  off 
or  transferring  from  one  compartment  to  another.  From 
the  outside  bunkers  the  coal  is  transferred  by  the  crane  to  a 
hopper  and  coal  crusher  traveling  on  rails  on  the  roof  of 
the  boiler  room.  This  crusher  runway  is  immediately  above 
the  overhead  inside  coal  bunkers,  and  the  latter  are  large 
enough  to  contain  200  tons  of  coal  in  addition  to  the  500 
tons  in  the  underground  bunkers.  Ashes  are  taken  to  a  pit 
by  dump  cars  and  thence  loaded  into  railroad  cars  by  means 
of  the  gantrv  crane.  One  37-hp  induction  motor  performs 
all  the  operations  on  this  crane. 


High-Tension  Direct-Current  Transmission 

In  a  paper  presented  by  Mr.  J.  S.  Highfield  before  the 
joint  meeting  of  the  British  Institution  of  Electrical  Engi- 
neers and  the  French  Societe  Internationale  des  filectriciens 
in  Paris,  on  May  21  to  24,  was  discussed  the  trans- 
mission of  electrical  energy  by  continuous  current  using 
the  series  scheme.  A  detailed  description  was  given 
of  the  Thury  high-tension  system  of  operation  with  series 
generators  and  motors.  Data  were  also  presented  compar- 
ing the  cost  of  three-phase  alternating-current  and  series 
direct-current  transmissions  for  various  line  pressures. 
There  are  examples  given  which  make  it  evident  that  in 
many  cases  the  cost  per  kilowatt-mile  of  overhead  lines  is 
indeed  greater  than  the  cost  of  the  continuous-current 
underground-cable  system.  While  such  is  not  invariably 
the  case,  it  is  interesting  that  in  some  cases  this  result  is 
shown.  The  underground  system  permits  the  use  of  cables 
in  cities  where  overhead  lines  would  be  prohibited.  Such 
cables  are  also  safe  from  damage  and  involve  less  main- 
tenance expense. 

In  conclusion,  the  author  enumerated  the  following  ad- 
vantages of  the  direct-current  series  system  :  ( 1 )  The  cost 
of  the  line  is  less  than  the  cost  of  a  line  of  similar  capacity 
for  alternating  current,  more  particularly  where  under- 
ground transmission  is  desirable.  (2)  By  the  use  of  the 
earth  as  one  of  the  conductors  a  very  large  saving  in  the 
cost  of  the  line  can  be  made,  a  saving  not  possible  with 
alternating  current.  (3)  The  switch  gear  and  switching 
operations  are  very  simple.  (4)  The  operation  of  several 
stations  in  series  is  less  difficult  than  the  operation  of  sev- 
eral stations  in  parallel.  (5)  The  uniform  section  of  the 
cable  permits  of  an  increase  in  load,  supplied  at  first  from 
one  point,  to  be  readily  provided  for  at  the  other  suitable 
points  on  the  line  by  other  stations,  without  adding  to  the 
cable  system.  (6)  Very  efficient  speed  regulation  of  the 
motors  is  obtained. 

Opening  the  discusssion,  Mr.  Thury  said  that,  as  a  sort 
of  confesssion  of  faith  he  would  himself  admit  that  the 
applications  of  the  series  direct-current  system  are  limited. 
Constant  potential  remains  the  system  for  distribution,  and 
alternating-current  transmission  suits  this  in  most  cases. 
The  series  system  is  advisable,  however,  for  very  long- 
distance transmission  and  when  underground  cables  are 
desirable.  For  distribution  the  series  system  is  limited  to 
cases  in  which  there  are  only  a  few  consumers  of  large  size. 
It  has  also  enabled  problems  to  be  solved  which  would  be 
impossible  with  alternating  current.  For  instance,  in  cross- 
ing small  stretches  of  sea  in  an  American  installation, 
series  operation  was  adopted  because' the  cable  makers 
would  give  a  guarantee  only  in  the  case  of  single  cable. 
Tests  show  that  direct-current  cables  absorb  a  negligible 
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amount  of  energy,  and  tl nfirmed  by  it-  being 

sible  to  test  them  with  a  small  electrostatic  machine.     At 
Lyons  it  was  found  thai  a  1  able  with  insulatio  0.07 

in.  thick  would  stand  .5 Mr.  Thury  placed  the 

limiting  size  oi  generator  at  a  higher  figure  than  Mr.  High 
field  and  referred  to  a   recently  developed     cheme.  in 
ing  the  use  of  5000  kw  divided  between  two  arm 

In  answi  1   i"  a  qui   I I      Mr.  I  laude,  Mr.  Thurj 

that  no  electrolytii   troubli     occur  in  the  cables,  since  by  the 

1 1 factun    •■■  moisture   in 

them. 

Mr.   Boisso  ;l  case  in  which  several 

n     wanted,   and   although   it    would 

ha   ,    been    possibli     to    ■  un    them    in    parallel,   it    wa 

di  emed  advisable  to  m  il  1  nsion  direct- 

i.ih  n(  ultimatel)  decided  upon 

was  to  0    groups   of    stations,    thro    high  tensioi 

direct  1 1 nl  plant     ind  tin. .    1!;. 

groups  being  inti  1  and  working  on  ti 

disti  ibul ing  nel  work. 

i  in  the  St.  -Mam  ice  and  Lausann  em,  Mr.  I  lun. 

thai    iron    earth  pit  which,    altl 

should  theoreticall)   h  1  troyed  by  electrolj 

|e . .  1I1, in  f. nth 

did  mi  thi    in   '  day,  owing  to 
a   protects  •    film  ■     - 

had  been  noticed.     1 1  necessary,  one  might  ha'  1 
eral  miles  to  find  a  place  E01  a  § 1  ground. 

\l,     1.  p,  i  .  Snell  said  that  while  the  series  system  sim 

, -   distribution,   il    complicati  -   thi    generating   • 

The  small  size  of  units  1-  one  ol  the  diffii  u 

Mr  F.  C.  Raphael  remarked  that  in  ca  •  o)  a  ground  on 
the  cable  th<  automatii  n  gul  itoi  i  thi  1  it  n  would  con 
iiiiu,  ,,,  maintain  the  current  at  its  regular  constant  value 
n0  matter  hov.  largi  a  proportion  was  leaking  at  the  fault, 
so  that  the  result  would  be  an  enormous  drop  in  pr< 
ii  the  substations  and  1  01  ons. 

\i,     1  hurj  said  that  he  had  had  practii  allj  n 
with  faults  on  the  lim      He  recalled  onl)  I  which 

he  had  had  to  shut  down  thi 

quence  of  them.     Hi   mentioned  one  other  case  in  which  a 
fauj,  ufficii  in  i-    1 '  •'"   ;"  ll"'  l'"1"'  :m'1  burn  " 

through,  thus  re-insulating  the  hue.  as  the  up 
in. iiue, 1     u  pended  in  the  air. 


returns   were  used   tor  the  -lgnaling  and  when 

' 
been  experienced.    Mr.  Smith 

simplicity  of  the  substation  arrangement.     Adjoining  some 
of  the  sub  ' 


1  ,,,     1       DJ  "  1.  VM       I  ",K    ""•"    ' 

M,    R0gei    Smit  1     iid  that  1*  0  lew   is  about  the  | 
.1    P0,    ,,„      ,  freight    train,   and   that   this   , 

would  be  a  suitable  unit  for  motoi  generators  on  a  1 
system     One  •  irth  return,  he  said,  had  been  flowinj 

months    under    tin  1    ll     Western     Railway,    where    earth 


ubstations 

Mr.    B.    M  lid  that   he    1 

simplicity   of  I 


The  Rating  <>f  Induction  Motors 

1 1"  tin    rating  of   induction  motors  1-  changed   from  one 
with  an  overload  guaranti  gle  rating  with  no 

load   margin,    certain    changes   will    be   made    in    the    design 
of  the  machi 

lard  induction  mot 

w  ith  a  temperatun 
which  1-  less  than  35  de{  r  cent 

overload  continuous!)    with   a   rise   in   tempcral 
than   51 

The   present    ti  n  •    manuiac: 

machinery   at  th< 

1  \  a  1 


i  •'    . 

which 

ture  oi  Unary 

insulation  tl 

If  tl 
by  th<  American  Institute 

the    1 

■or   which   :-  temperature 

ime-plate  changed  and 
would   he    ■ 
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deg.  C,  but  it  would  be  the  same  machine  as  before  and 
would  therefore  be  expected  to  do  the  same  work  and  no 
more.  It  is  the  purpose  of  the  present  article  to  point  out 
that  other  changes  will  be  made,  which  will  compel  the  use 
of  temperatures  higher  than  those  now  found  in  standard 
machines. 

Fig.  1  shows  the  "circle  diagram"  for  a  10-hp  standard 
induction  motor.  The  guarantees  which  would  be  made 
on  this  machine  under  the  two  methods  of  rating  are  given 
in  Table  I,  it  being  assumed  that  the  motor  is  the  same  in 
each  case. 

The  guarantees  based  on  the  single  rating  show  a  smaller 
starting  torque,  a  higher  half-load  power-factor  and  a 
lower  full-load  efficiency  and  speed  than  is  expected  by  the 
purchaser.      In    an    endeavor    to    make    these    guarantees 

TABLE    II VARIATION    WITH    DIFFERENT    WINDINGS 


Horse-power 

Speed,  in  r.p.m 

Efficiency^ 

Half  load,  in  per  cent 

Three-quarters  load,  in  per  cent 

Full  load,  in  per  cent 

Power-factor: 

One-half  load,  in  per  cent 

Three-quarters  load,  in  per  cent 

Full  load.lin  per  cent 

Temperature"nse  at  full  load,  in  deg  .C 

Starting  torque,  times  full  load 

Starting  current,  times  full  load 

Maximum  torque,  times  full  load 


Old 
Winding 


more  attractive  the  flux  per  pole  will  be  increased  by  de- 
creasing the  number  of  conductors  and  the  size  of  each 
conductor  will  be  increased  so  as  to  keep  the  total  weight 
of  copper  constant.  The  characteristics  of  the  machine 
will  then  be  changed  in  the  following  way: 

The  starting  torque  will  be  increased  since  it  is  propor- 
ional  to  the  square  of  the  flux.  Full-load  current  in  the 
rotor  will  be  obtained  with  a  smaller  slip  and  therefore  the 
full-load  speed  will  be  increased.  The  core  loss  will  be 
increased  because  of  the  increase  in  flux;  the  copper  loss 
will  be  decreased  because  of  the  decrease  in  the  number  of 
conductors  and  the  increase  in  their  cross-section.  The 
efficiency  will  be  increased  and  therefore  the  temperature 
rise  will  be  less  than  50  deg.  C.  The  magnetizing  current 
will  be  increased  and  the  power-factor  at  fractional  loads 
decreased. 

Fig.  2  shows  the  circle  diagram  for  a  15-hp  standard 
motor  when  wound  with  10  per  cent  fewer  conductors  of 
10  per  cent  larger  cross-section  than  standard,  the  rotor 
being  unchanged. 


FIG.     .—CIRCLE     DIAGRAM     FOR     A     15-HP,     44O-VOLT,     THREE- 
PHASE,    60-CYCLE,    I200-R.P.M.    MOTOR 

From  these  figures  it  may  be  seen  that  the  machine  with 
the  increased  flux  has  more  attractive  guarantees  than  the 
machine  which  has  the  winding  unchanged.  Thus  the 
tendency  under  the  single  rating  will  be  to  produce  machines 
with  flux  densities  which  are  higher  than  those  at  present 
;n  use. 


The  statement  is  often  made  that  in  changing  from  the 
present  rating  with  an  overload  guarantee  to  a  single  rating 
with  no  overload  guarantee  motors  will  be  rated  25  per 
cent  higher  but  will  be  used  for  the  same  load  as  before. 
If,  however,  the  flux  is  increased,  as  is  sure  to  be  the  case  in 
order    to    make    the    guarantees    as    attractive    as    possible. 


FIG.     2 CIRCLE     DIAGRAM     FOR     A      I9-HP,     44O-VOLT.     THREE- 
PHASE,    60-CYCLE,    I200-R.P.M.    MOTOR 

then,  in  order  to  show  a  high  power-factor  at  light  loads, 
the  average  load  on  the  machine  must  be  greater  than  at 
present.  Therefore  preparation  should  be  made  for  the 
higher  operating  temperatures  which  are  certain  to  follow. 


Hydroelectric  Station  for  Construction   Purposes 

In  connection  with  the  construction  on  the  White  Salmon 
River,  Washington,  75  miles  east  of  Portland,  Ore.,  of  the 
20,000-hp  hydroelectric  development  it  was  found  neces- 
sary by  the  Stone  &  Webster  Engineering  Corporation  to 
establish  a  temporary  hydraulic  plant  for  the  purpose  of 
furnishing  electricity  for  carrying  on  the  work  incident  to 
the  building  of  the  large  plant. 

A  flume  9  ft.  3  in.  wide,  built  of  wood,  diverts  water 
from  the  stream  right  through  the  new  125-ft.  dam  now 
in  process  of  construction,  carrying  it  to  a  point  a  few 
hundred  feet  below  the  dam  where  the  small  wooden  power 
house  has  been  established.  The  prime  mover  is  a  54-in. 
turbine  built  by  the  S.  Morgan  Smith  Company,  York,  Pa., 
operating  under  a  13-ft.  head  and  capable  of  delivering  a 
maximum  of  300  hp.  The  turbine  is  directly  connected  to 
a  generator  rated  at  150  kw  and  440  volts  and  the  elec- 
trical energy  is  used  for  various  purposes  on  the  immedi- 
ate work,  including  quarrying  on  top  of  the  hill  400  ft. 
above  the  dam,  operating  concrete  mixers,  lighting,  drill- 
ing, etc.  It  is  also  used  at  a  point  more  than  a  mile  down 
the  river  where  the  power  house  is  being  built,  to  which 
point  it  is  transmitted  at  6600  volts.  The  depth  of  water 
in  the  flume  is  kept  at  6  ft.  by  an  ingenious  arrangement 
of  gates  such  that  when  the  water  falls  below  6  ft.  a 
by-pass  is  closed  and  the  flow  is  built  up;  when  the  water 
tends  to  exceed  6  ft.  the  by-pass  is  opened  wide  and  the 
excess  water  is  thrown  into  the  bed  of  the  stream  between 
the  big  dam  and  the  temporary  power  house. 

The  main  development,  which  is  to  be  operated  by  the 
Northwestern  Electric  Company  of  Portland,  will  have  a 
head  of  175  ft.  and  an  impounded  volume  of  40,000,000 
cu.  ft.  of  water.  This  water  is  gathered  from  a  drainage 
■  area  of  350  sq.  miles  and  is  held  back  by  a  concrete  dam 
of  the  solid  gravity  type,  470  ft.  long  with  a  250-ft.  spill- 
way 125  ft.  in  height.  Water  will  be  carried  from  the 
dam  to  the  power  house  by  a  wood-stave  pipe  5100  ft.  long 
and  13.5  ft.  in  diameter,  emptying  into  a  concrete  forebay. 
From  this  point  two  pressure  pipes  700  ft.  long  and  9  ft. 
in  diameter  will  give  the  operating  head  of  175  ft.  Part 
of  the  energy  will  be  used  near  by  and  part  transmitted  to 
Portland   for  general   lighting  and  industrial  purposes. 
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Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among  Successful   Utilities 


"Home-MadeWeek"  at  La  Crosse,  Wis. 

"Home-made   Week"   was   celebrated   by   the   people   of 
!.a  Crosse,  Wis.,  during  the  closing  days  of  May.     I 

time  being  the  merchant     it  P  ,,l"r  show 

windows  to  the  manufa.  I  hundred  of  whom 


"HOMl     M  \l>i     WEEK"  EXH1 '     '        CRO  IPANY 

took  advantage  of  th(    o] rtunit)   to  have  theii 

made  better  known  locally,     ^mong  the  prominent  displays 
was  thai  of  the  La  I  rosse  Gas  &   Electric  1  ompany,  which 
occupied  a  corner  building  and  was  brilliantly  iUumi 
1  in    accompanying  illustration   shows  th( 
of  the  central  station  company,  which  included  an  el 
dining  room,  complete  with  l 

etc.     Mr.  Thurston  1  Iwens  is  mana  e  La  1  rosse 

( ias  &  Electric  '  om 


Jurisdiction  of  Public  Service  Commissions 
I  he  Indiana  Railroad  Commission  having  issui 
directing  the  placing  oi  headlamps  ol  nol  less  tl 
on  locomotive  engines  of  railroad  companies  operati 
[ndiana,  suit  was  brought  by  the  VandaUa  Railroad  1 
,,,m  ...  enjoin  the  enforcement  of  this  order  and  th 

lection  oi   penalt failure  to  comply.    )^ 

rendered    for   th.    d<  Eendant    and   the  case   wa 

rud«  Erwin    of  th(    Indiana    5uprem<    I  ourt,  in  affii 

this  decision  (101    N.  E.  85),  gave  the  followin 

,,  I    \n  powers  not  delegated  to  the  federal  government  by 

th,   Constitution  erved  to  the  stat. 

i,  lv,    full  powei    ovei    i  commerce  and  ma) 

such  laws  regulating  the  same  as  they  may  dcen 

I  .,   s,,ht  I  ongre  "1  no  law  covering  the  same 

field    the   Cndiana    1  "    '"   Pass    l   '?* 

authorizing  the  Indiana  Railroad  Commission  ...  prescribe 

and   require   the   use   ol    headlamps   on   locomotives,   even 

,,„,„„,,   this  might    affect   interstate  commerce.      (4)    'he 

granting  of  such  powe,  wa,  not  equivalent  to  investing  the 

Railroad   Commission    with    legislative   ;  I     l&« 

ac1  granting  such  power  was  not  unconstitutional  as  being 

,  i,„  which  in  order  to  take  effect  depends  on  any  author- 
.         i(il    1  ne  jectionable  on  the  ground  that 

its' subject   was  ontained  in  its  title.     (7)    tt  is  not 

essentia]  to  a  valid  I  tute  that  the  subject  be 

expressed  ...  exact  1  ""K  deducible  from  the 

terms  emploved.     (8     Since  a  supplemental   lay,   gave  to 

he  railroad 'compam  the  right  to  have  orders  of  the  com 


wed  in  the  proper  court,  the  act  in  qu 
was  not  unconstitutional   as  depriving  the  railroad  of   its 
property  without  due  process  of  law.     (9)   Hie  passing  of 
said  act  was  a  pro  '  the 

rder  of  the  Indiana  Railroad  Comn 
requiring  the  placing  of  headlamps  of  not  less  than  1500  cp 

uncertainty    or    indefi- 

nitem 

\  13,200-Volt,  2-Mile  Transmission   for  (  ity    I  -'acton 
Si-n  ice 
111,  i    of    the 

■ 
build   a    1  :"  the   heart   of  the   city   to 

handli  in   factories  near  the  business  district. 

The  compan  ting   plan,  at   We!    - 

2  miles  from  ih. 

distributing  system  at  -  fac- 

tory load  in  the  vicinil 

.he   substa- 
truction  an 
building,  with  con  l  the  inter- 

in  of  Southbridge  and  Sargent  Street 
ber  of  metal  working  and  textile  industries.    It  will  contain 

msformers  with  a  five-panel  switd 
and  single  set  of  buses  and  will  supply 

phase  and  single-phase  2300-volt  lines  f>>r  both 
and    factor)     light  Three    underground    I 

will  connect  the  substation  with  the  Wei  plant 

tnusual  feature  of  the  work  .-  the  us 
transmission  for  so  short  a  di  the  company 

to   serve   economically    a   district    of   do  service 

requiremi 

Electric  Business  in  Clifton  Forge,  Va. 

The  Virginia-Wi  impany  own 

for  furnishing  electric  service  in  Clifton 

which  expin  Hie  city  has  a  populat 

of  whom  al 

town    built    around    the    shop-   of    the    (  hi 

Railroad  Company,  so  thai  heavy  consumption  of  electt 

canm  I 

installed  and   there  are 

cuits.     Hi. 

nts,  and   th. 
.    range   from   S  cents  downward.  -.tract 

■ 
supplii 
J 

■ 

The 
lattei 

of  t! 

ueral   man.;. 
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An  Electric  Ball-Game  Window  Display 

The  accompanying  illustration  shows  the  ingenious  lamp 
and  fan  window  display  of  the  Kentucky  Electric  Company, 
Louisville,  Ky.,  mention  of  which  was  made  in  these  col- 
umns June  14.  The  players  are  represented  by  incandescent 
lamps  mounted  on  black-wire  bodies  and  legs  in  most  life- 
like poses,  and  the  contest  is  between  the  "Tungsten''  and 


ELECTRIC    BALL-GAME     WINDOW     DISPLAY    AT    LOUISVILLE,     KY. 

the  "Carbon"  teams,  with  the  former  winning  three  to  one. 
A  frosted  lamp  personifies  the  umpire.  During  the  exciting 
moments  of  the  game  the  electric  "fans"  grouped  on  the 
bleachers  give  vent  to  their  enthusiasm  by  spinning  wildly 
with  much  breezy  chatter.  A  flasher  mechanism  beneath 
the  diamond  controls  the  lamps  and  fans  to  produce  the 
effects  described.  Local  interest  is  added  by  dubbing  the 
winning  nine  with  the  names  of  the  Louisville  team,  while 
on  the  grand  stand  are  those  of  well-known  enthusiasts. 


Counting  the  Cost  to  the  Customer 

The  passer-by  who  tarries  for  a  minute  in  front  of  the 
display  window  of  the  Metropolitan  Electric  Company  of 
Reading,  Pa.,  can  learn  just  what  it  costs  to  run  each  of 


— 



■■*       «jfe 

1      mm 

H 

A   "l.OW-COST-OF-I.IGHTINC."   WINDOW   DISPLAY  AT  READING,   PA. 

the  various  lamps  there  shown,  ranging  from  25  watts  to 
250  watts,  as  they  are  flashed  on  in  succession  by  a  motor- 
driven  switching  device.  A  Donkin  "cent-hour-meter," 
which  forms  the  central  feature  of  the  exhibit,  is  con- 
nected in  circuit  with  the  various  lamps  as  they  are  lighted, 
so  that  the  pointer  indicates  directly  the  number  of  cents 
per  hour  it  costs  to  operate  each  unit. 


The  display  includes  both  tungsten  and  carbon  lamps, 
affording  the  layman  an  opportunity  to  compare  the  energy 
consumption  of  each,  and  thus  to  confirm  the  statements 
he  has  heard  or  read.  All  the  lamps  are  fully  labeled  with 
explanatory  legends  detailing  the  wattage,  candle-power, 
etc.,  of  each  and  directing  attention  to  the  reduced  energy 
consumption  of  the  modern  high-efficiency  units.  The  at- 
tractive window  display  of  the  Metropolitan  Company  is 
shown  in  the  accompanying  illustration. 


Electric  Pumping  Outfits  at  Stockton,  Cal. 

In  San  Joaquin  County,  Cal.,  in  which  Stockton  is  lo- 
cated, the  underground  water  level  is  so  near  the  surface 
that  it  is  found  cheap  to  raise  the  water  by  electric  pump- 
ing for  use  in  irrigation.  Accordingly  more  than  300  elec- 
tric pumping  outfits  are  in  operation  in  San  Joaquin  County 
and  the  surrounding  territory,  operated  from  the  lines  of 
the  Western  States  Gas  &  Electric  Company.  Since  the 
beginning  of  1913  the  company  has  gained  2250  hp  in  motor 
business. 


Oakland's  Bid  for  Manufactures 

Every  progressive  community  is  anxious  to  have  factories 
located  within  its  bounds  and  will  do  everything  possible  to 
promote  their  welfare.     That  the  Pacific  Coast  must  become 


FIG.     I ENTRANCE    TO    ELECTRICAL     BOOTH,    OAKLAND     MANU- 
FACTURES   EXHIBIT 

a  great  manufacturing  community  in  order  to  supply  the 
wants  of  the  millions  of  people  who  will  settle  there  in  the 
near  future  is  keenly  appreciated  by  the  coast  cities  and  they 
are  exerting  themselves  to  attract  these  industries  to  their 
own  particular  fields.  Electric  service  companies  are  not 
usually  classed  as  manufactories,  but  their  officers  realize 
the  great  benefits  to  be  derived  from  association  with  and 
promotion  of  all  civic  organizations  working  for  the  devel- 
opment of  manufacturing.  During  April  the  manufactur- 
ers' committee  of  the  Oakland  (Cal.)  Chamber  of  Com- 
merce held  an  exhibition  of  products  manufactured  in  the 
county. 

The  United  Light  &  Power  Company  of  Oakland  was 
represented  by  a  unique  exhibit,  installed  in  an  artistic  low- 
roofed  garden  house,  constructed  of  green  lattice-work 
having  6-in.  squares,  interwoven  throughout  with  strands 
of  autumn  leaves.  The  interior  was  lighted  by  60-watt 
ceiling  lamps  and  reflectors.  In  the.  background  a  large 
glass  showcase  contained  a  great  variety  of  electric  appli- 
ances, and  on  the  wall  behind  it  were  shown  photographs 
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of  buildings  using  the  company  s  steam  am 
and  other  photographs  of  local  interest.     The  attra. 
ness  of  the  booth  was  augmented  by  the  presence  of  artis- 
tic wicker   furniture,  and   electric   "glows"   placed    near  by 
created  an  atmo  phi  n   oi      ai  1  1     and  coziness. 

An  interesting  feature  was  a  larg 
ing  sample  tungsten  lamps   ol   all   -1/''-  and  types  known. 


FIG.    -' — DISPl  AY    OF    UNITEU    ih.ni 
0AK1   IND,    CAL. 


1  he  transformi  1  tppl  ing  the  outlining  lamps  was  in 
stalled  in  the  open  to  demonstrate  it-  use,  while  near  b) 
was  placed  a  glass-covered  mi  isump 

ip, n  of  the  various  lamps  and  appliances,  also  instri 

iris .  how  i"  read  theii  ow  n  1  ^  utilit)  tabli 

playing   various   1  li  n   kitchen   u 

center  of  attraction  to  the  women,  \  small  working  in 
stallation  consisting  ol  a  steam  radiator,  regulating  valve 
and  condensation  metei  attracted  .ntcnti.ni  to  the  company's 
steam  service  and  illustrated  the  use  oi  the  atmospheric 
pressure  system  of  steam  heating  and  metering,  l  our  at- 
tendants were  on  dut)  to  explain  and  operate  the  appliances 


Motor  l>ri\inn  in  Envelope  Factors 

In  the  following  para  iven  the  outlim 

investigation  of  the  cost   of  central-station  service   in  an 

,  nvelope   fi 1     drii  en   parti)    b)    a   steam  engine.      Hie 

in  .Mil. it 1  '  ts  of  a  75  lip  Putnam  simple  .  n 

rated  in  the  basement  of  the  factory,  which  is  a 
structure,  and  ch  i\  in  ■  up  through  to 

,,  m    this    mam    shaft    are    four    principal 

drives,  and  an 

11  ,-.  also  belt-driven  from  it.    Of  the  mam  drivi 
long  belt  with  countershafts  taking 
considerabli  valuable  space  and  head  room  and 

extending  to  .1  main  shaft  on  the  third  Boor  which 

machinerj  in  irtment,  a  I  ' 

and  two  exhat  besides  two  slitting  machine: 

,111  agitator.     1  he  second  :  one  lnu'  -11 

the  second  floor  ol  thi   plant  from  which  1  Bv< 

I  [arris  presses.      '  In    third  drive 
shafts,  both    n  ment  near  the  1  ngine  and  opt 

two  small  pump  .    md  the    I 

story.  Operatic  "'   envelope.    I 

cutting    rooms,    carpentet      hop     box    department    .11 
vator,  the  last  "'•  rating  and  serving  the  en 

tire  plant     \i  present  the  machines  in  the  baling  pr< 
partment,  univi  lartment  and  machine  -hop  an 

ated  by   an  insta  0      (2-5  bp  in  direct  current   motor-. 


supplied  with  mentioned  \ 

ing  u.5  kw. 
ural  station  indi 
the  desirbability  of  installing  motors  in  the  different  de- 
partment-,   using    three-phase    induction   units   throughout. 
with   550-Volt  service,  driving  the  present   countershalt-   at 

nail 
pumps  in  the  engine  room  bj   grou] 

dvised.     The  rota:  it  containing 

candy-bag    rotary    mad.  dupe 

machim  -lining  mat 

The   fans  and  blower  can 
be    handled    by    a    15-hp    motor.       The    machine    shop,   con- 
taining eight  ill  tools  including  the  usual  la! 
and  drills,  grinders  and  planii  .  '.  can  be  ha- 

bp  induction  motor  in  place  of  the  present  machine. 
the    centr.o  .ul   to   the 

plant  owner  that  by  installing  ift  in  this  depart- 

ment between  the  motor  and  the  line  shaft  a  higher   - 
motor  reduction  in 

the  pric<    of  a  5-hp  motor  running  nout 

while  the  cost  of  a    1130  r.p.m.,  5-hp  moti  1 
about   - 

To 
partment-.     including     fift)  -tl  ■ 

countershaft   between   the   motor   and   the   | 
hue   .hail        I  he  "universal"   department,   containing    - 
i   "universal"   machines 

belted    directly    to    the    line    -halt,    and    ': 

department,  containing  twcni 

hp  motor     '  niier  mol  1  applic  il  ■  n    in  I  irable 

In   the   haling   shop,   on. 
driven  by  a  5-hp  induction  motor,  a   Han 

driven  by  a  ,?  hp  indue:  -  hp  direct- 

current   motor  in..  five   llarri- 

run  by  a  3-hp,  1 1-  ■'  tl,c  ^°°T 

• 

r.p.ni. 

mot. 11 

reduct  c  irpenter  -bop.  contain  in    rip 

tttern  lath.  . 
planer,  ma) 

de  in  the  preliminary  installation,  I 

hp   rating,    which    will    also  drive   thi 

chinery  in  the  box  department,  the  latter  in.: 

.  nding  mai 

oi  ni  minal  I 

I  he    nn  tor  sci'. 

ahilitj   of  an  installation  of  I 
the  purchasi 

■ 

•he  maximui 

In   thi 

I  111 

man. 
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Economy  of  Electric  Drive  for  Air-Compressor 
Service 

As  an  example  of  desirable  day-load  service  extending 
through  several  hours  at  a  time  the  accompanying  data 
from  a  central  station  report  on  the  electric  driving  of  an 
air  compressor  in  a  large  foundry  plant  suggest  helpful 
methods  of  securing  this  class  of  business.  The  compressor 
was  required  to  deliver  310  cu.  ft.  of  air  per  minute  against 
100  lb.  pressure,  and  a  50-hp  engine  or  motor  was  deter- 
mined upon  as  necessary  for  its  operation.  The  service 
conditions  required  the  operation  of  air  blast  five  hours 
each  forenoon  at  full  capacity,  with  an  afternoon  opera- 
tion for  molding  machines  equivalent  to  filling  the  storage 
tank  in  the  establishment  three  times  to  1000  lb.  pressure. 
The  motor-service  survey  indicated  that  to  drive  the  com- 
pressor with  a  50-hp  engine  would  call  for  an  investment 
of  $1,200,  the  annual  cost  of  the  service  being  shown  in 
Table  I. 

TABLE    I STEAM     OPERATION 


Inlerest,    depreciation    and    repairs,    15    per    cent $180 

Coal,  390  tons  at  $4 1.560 

Engineer,  $1  per  day  (proportional) 31° 

Water,  750,000  gal.  at   10  cents  per   1000  gal 75 

Oil,  waste  and  ash  removal 50 

Total    $2'175 


The  above  coal  estimate  is  based  on  a  consumption  of 
5.5  lb.  per  hp-hr.,  running  seven  hours  per  day  at  50  hp, 
with  600  lb.  of  fuel  per  day  allowed  on  the  average  for 
banking  the  boiler,  including  Sundays  and  holidays.  Feed 
water  is  based  on  8  lb.  per  pound  of  coal. 

The  investigation  indicated  that  the  operation  of  the 
compressor  by  an  electric  motor  on  central-station  service 
would  require  an  investment  of  about  $600  for  a  50-hp, 
three-phase  induction  motor  and  $100  for  wiring.  Allow- 
ing 15  per  cent  for  interest,  depreciation  and  repairs,  the 
estimated  total  yearly  cost  of  electrical  operation  is  given 
in  Table  II. 

TABLE    II ELECTRICAL    OPERATION 


Interest,   depreciation  and  repairs $105 

Power,   $141    per   month,   approximately 1,690 

Heating,  50  tons  coal  at  $4 200 

Engineer's  time,  $1   per  day,   150  days 150 

Total      $2.145 


The  estimated  monthly  energy  consumption  is  6720  kw- 
hr.,  with  a  maximum  load  of  70  hp.  The  afternoon  opera- 
tion includes  one-half  hour's  total  service,  equivalent  to 
filling  the  storage  tank  three  times  as  above  mentioned. 
Although  the  above  comparison  shows  about  the  same  cost 
in  each  case,  the  central  station  points  out  that  the  electric 
drive  is  more  advantageous,  enabling  the  service  to  be 
handled  flexibly  and  releasing  space  otherwise  tied  up  by 
engine-room  equipment,  coal  pockets  and  ash  pits,  per- 
mitting the  enlargement  of  productive  apparatus  and  easier 
rearrangement  of  the  latter  to  meet  new  conditions.  The 
point  was  also  made  that  electric  rates  are  fixed  definitely 
lor  various  loads,  decreasing  as  the  power  consumption  in- 
creases and  from  year  to  year  becoming  less  as  the  com- 
pany's business  grows. 

Subsequent  to  the  above  investigation  the  company 
pointed  out  that  the  installation  of  an  automatic  motor 
-tarter  costing  $238  and  a  pressure  governor  at  $27  to 
operate  it  would  enable  the  motor  to  be  shut  down  a  mini- 
mum of  fifteen  minutes  per  day,  when  it  would  otherwise 
operate  at  25  per  cent  of  normal  load,  carrying  merely  the 
friction  load.  It  would  in  this  way  save  a  yearly  interest 
charge  of  over  $13.20,  figuring  the  interest  at  5  per  cent, 
through  the  decreased  energy  consumption. 


Illumination  and  Wiring 

An  Inexpensive  Double-Reading  Night  Sign 

In  the  arrow  design  shown  in  the  accompanying  illustra- 
tions it  is  only  the  filaments  of  the  lamps  which  are  lined  up 
in  the  pattern  to  be  reproduced,  the  frame  on  which  their 
sockets    are    mounted    being   necessarily   distorted    slightly. 


FIG.    I ARROW    SIGN    AT    NIGHT 

The  lamps,  it  will  be  noted,  are  held  in  the  vertical  plane 
so  that  the  display  appears  the  same  from  both  sides.  The 
sign  is,  of  course,  essentially  a  night  display,  but  when 
lighted  its  appearance  is  extremely  attractive  viewed  from 
either  side. 

Thirty-three  15-watt  tungsten  lamps  are  used  in  the  stem 
and  barbs,  with  a  60-watt  unit  at  the  point  of  the  arrow. 
The  receptacles  employed  are  No.  50,715  sockets,  screwed 
and  soldered  to  the  double  frame,  which  is  of  galvanized 
iron.  Galvanized-iron  wire  forms  the  barbs  of  the  arrow 
point.     The  two  parts  of  the  frame  are  held  together  by  the 


■      L  I    .1     "', 


FIG.   2 ARROW    SIGN    IN    DAYTIME 

lamp  connections  only,  and  thus  serve  as  conductor  buses  in 
addition  to  forming  the  framework  for  the  sign.  All  parts 
of  the  frame,  receptacles,  etc.,  are  painted  black,  so  that  at 
night  only  the  lighted  lamp  filaments  are  visible.  At  a  dis- 
tance of  100  ft.  or  more  the  lines  of  light  appear  continuous. 
The  cost  of  the  sign,  complete,  was  $28.85,  including  lamps 
and  labor  of  hanging-. 
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The   arrow   sign  shown  is   in   use   in    from   of   a   mi 
picture  theater  at  Arlington,  Wash.,  but  the  novel  idea  of 
its  construction  is  not  of  course  confined  to  such  displays 
alone.     Mr.   E.   <j.    Robinson,  manager  of  the  Jim   ' 
Water,  Light  &  Powei   '  ompany,  of  Arlington,  Wash.,  de- 
vised and  installed  the  sign  described. 


Electric  Sign  of  Associated   Advertising  Clubs 

The   accompanying    illustration    shows 
erected  by  the  0.  J.  Gudi   1  oropa  1  .  of  New  York,  for  the 

annual  convention  of  the    Associated  Advertisi 

America  held  recently  in  Baltimon     M-l      [*he  sign  v 

ft.   high  and  60   ft.   wide  and  hoi.-  a   reproduction  of  the 


El  E(  TRIC    SIGN    oh     ASSOCIATED     MJVE1 

slogan  of  the    Associated    Advertising  <  lubs.     The  lettering 

Was   m    white,   the   outline   "i    North   and    South    America    in 

green,  and  the  two  circles  in  red.     I  he  word  "Truth"  re 

mained     lighted     constantly,    then     the    outline    of    the     two 

continents  appeared,  then   the    outer    cir  I    and 

finally  the  lettering.    The  sign  was  presented  to  the 
ation  by  Mr.  0.  J.  Gudi  eetings  of  the 

Associated    Advertising  l  lubs. 


Magnetite-Lighting  Costs  at   Dallas.  Tex. 

An    ornamental    street  lighting    installal 
4-'^  4-amp  direct  current    eries  magnetite  lamps  supp 
on   ornamental  pi  1  n  completed  :tt    Dall 

l  in  -  new  lighting  system  includes  three  installations  on  the 
main  business  streets,  thi  one  on  Elm  Street  bet 
kct  and  Harwood  being  composed  of  102  lamps,  while  the 
other  two  installation  lam  and  Commerce   Sti 

from  Market  Street  to  I  entral    Avenue,  together  include  321 
lamps.      I  he   ornamental    posts   are   of   such   height 
bring  the  arcs  [5  ft,  above  the  street  level  and  at 
on  each  side  oi  the  street     1   72  ft.  inten 

r.\  the  terms  of  the  conti act  « ith  th< 
owners  on   Elm  Street   the  owners  pay  $2  per  from 

for   the   installation,   while   the   city    pays    tor    lamp-  on 

lie  grounds     1  «s.     The  price  per  run- 

ning   fool    On    Elm    Street    was    lower    than    that    chart;. 

Main   and   1  ommerce    Streets  owing   to   the    fact    that   the 

concrete  sidewalk-  did       ■   extend  to  the  curb  line,  which 

made    the    installation    oi    the    underground    work    less    e\ 

pensii  e 

In    the    case    of     M  Street      md    ("ommerce    Sti 

charge  of  $2.50  pi  oot   was  assessed  against  the 

property  owners,  thi  paying   For  the  street   intei 

lions   and  public   hue  ling!         This   assessment    is   intended   to 


cover   the   cost   of   the  :   and   the   underground 

work  complete.    The  Dallas  Electric  •  orporation  furnished 
all  overhead  wires  fn  m  the  generating  station  to  the  point 
delivery    to    the    underground     •  well    as    the 

switchboard  panels  and  instruments  which  were  needed  at 
the  power  ho 

Under  the  terms  of  the  contract,  which  extends  over  a 
■he    lighting    company    r 
per  lamp  per  year,  the  I  le  out 

Of   the   propert)    assessment    fund   and   tie  being 

made  bj   the  city,     During  the  five-year  period  the  central 
station   comp; 


Lighting   of  the    Roman    Hath,    S.S.    "  Imperatnr  " 

p  m  the  huge  hulk  of  tl  mship  Imp, 

which  last   week  completed  her  maiden   . 
Atlantic,    thi  and    magnil 

Roman  hath  and  swimming  p 

the  famous  natatorium  of  the  London  Aut  ib,  an 

illustrated  description  of  whit  lumns 

on.     The  hath  aboard  I 
lavish  disregard  for  the  limit 

agant    indeed    to    the    !;  : 

dinary    steamer  mam 

Roman    salon,   elaborately    finished   in  bronze   and  marble. 

measures  05   ft.  long  and    |l    ft 

decks.    Surrounded  by  massivi  mar 

hie  benches  is  the  1 1  itself,  21   ft.  b)  39  ft.  in  plan,  and 

7  ft.  di 

An  ingenious  adaptation  of  "skylight  li| 

lly  deep  in  the  bowels  of  the  ship,  the  appear- 
ol  an  open-deck  compartment.     The  ceiling 

panels  of   di  .   behind  each   of 

which   there   is   mounted   a    ring-conduit    fixture   supporting 
four   40w.au    tungsten    lamp-.       I  hese   units   project   a   uni- 
form, diffused  illumination  upon  the  blue  waters  of  thi 
below,   filling   the  entire   apartment    with   an   unsuallv 

able  quality  of  light. 

At  the  level  of  tlie  intermediate  deck  jailer) 

encircles  the  room,  behind  pillars.  neath 

Shower,    Turkish. 
Russian,  hydropathic,  electric-light  and  electrical  bath 


parte 

ire  lighted 

\:urcs 
equipped  with  candle  lamps  I  Domination. 

light- 
ing tl  he  turbine- 
drive- 
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to  which  there  is  an  emergency  set  driven  by  an  internal- 
combustion  engine  and  located  on  the  upper  deck,  which  is 
held  in  reserve  to  furnish  energy  for  corridor  lighting  and 
wireless  signaling  in  case  of  the  flooding  of  the  main  engine 
room. 


Unusual  Uses  of  Electric  Signs  by  Churches 

Churches  are  using  electric-sign  advertising  to  an  in- 
creasing extent  to  show  the  way  to  grace  and  for  other 
purposes.  Two  500-watt  tungsten  lamps  have  been  attached 
to  the  spire  of  the  Immanuel  Baptist  Church  on  Michigan 
Avenue,  Chicago,  at  a  height  of  about  250  ft.  It  is  planned 
to  have  the  lamps  lighted  at  dusk  and  burn  until  dawn. 
Electricity  for  the  entire  church  is  supplied  by  the  Com- 
monwealth Edison  Company  of  Chicago.  The  lamps  have 
been  installed  to  remind  the  public  of  the  presence  of  a 
church  and  will  eventually,  it  is  hoped,  serve  to  increase  the 
attendance. 

Electric  lamps  on  a  prominent  Baptist  church  were  in- 
stalled fcir  a  somewhat  different  purpose.  A  cluster  of  five 
lamps,  arranged  to  flash  every  two  minutes,  was  intended 
to  show  the  birth  rate  in  China.  By  this  method  it  was 
hoped  to  impress  those  attending  the  Northern  Baptist 
Convention  with  the  need  of  a  larger  misssionarv  fund. 


Recent  Telephone  Patents 

Desk  Instrument 

While  the  desk  telephone  has  long  since  reached  a  stand- 
ard form,  its  internal  design  varies  widely.  In  a  desk  stand 
patented  by  Mr.  N.  Pederon,  of  Chicago,  the  switch  springs 
are  located  in  the  base  with  the  induction  coil.  One  spring 
of  the  set  carries  a  rubber  roller  against  which  a  vertical 
spindle  acts  to   shift  the  contacts.     The  spindle   in  turn   is 


TELEPHONE    DESK    INSTRUMENT 

driven  by  the  hook  lever  which  is  removable  and  is  latched 
in  position  by  a  spring.  A  section  of  the  stand  is  shown  in 
the  illustration  herewith.  The  patent  has  been  assigned  to 
tht  Cracroft-Leich  Electric  Company. 

System  for  Use  on  Moving  Trains 

Mr.  H.  Von  Kramer,  of  Birmingham,  England,  has  in- 
vented a  system  for  signaling  from  moving  trains.  His  sys- 
tem includes  both  telephone  and  telegraph  signaling.  A 
loop  circuit  is  arranged  along  the  track  and  look  circuits 
are  wound  around  the  cars  to  lie  in  a  plane  parallel  to  the 
track.  Transmission  is  effected  by  induction  between  the 
loops.  Separate  receiving  and  transmitting  loops  are  ar- 
ranged so  that  conversation  or  signals  both  ways  may  be 
had  simultaneously. 


Antiseptic  Device 

A  rather  elaborate  antiseptic  device  is  described  in  a 
patent  granted  to  Mr.  E.  A.  Dieterich,  of  New  York  City. 
A  containing  box  is  secured  to  the  transmitter  front  by  the 
clamping  action  of  the  mouthpiece.  Two  drums  are  pro- 
vided so  that  a  strip  of  fibrous  material  may  be  drawn 
across  the  mouthpiece  from  one  to  the  other.  The  storage 
drum  is  hollow  and  loaded  with  perfume  which  reaches  the 
inside  surface  of  the  strip.  The  outer  surface  is  hand- 
treated  with  disinfectant  from  a  revolving  brush  the  spindle 
of  which   is   driven   by   the   storage  drum. 

Party-Line  System 

The  feature  of  the  party-line  system  patented  by  Mr. 
B.  C.  Groh.  of  Trenton,  and  assigned  to  the  Stromberg- 
Carlson  Telephone  Manufacturing  Company  lies  in  the 
method  of  short-circuiting  simultaneously  all  receivers  on 
the  line.  If  tht  operator  wants  the  line  while  it  is  in  use 
by  two  or  more  of  the  stations  connected  thereto,  she  may 
apply  energy  from  the  battery.  Relays  then  operate  at  each 
station  to  cut  out  the  receivers.  The  transmitters  are  not 
cut  out  of  the  circuit,  and  hence  the  operator  may  deter- 
mine which  party  wishes  to  continue  to  use  the  telephone. 


Letter  to  the  Editors 

The  Myriawatt 

To  the  Editors  of  the  Electrical  World: 

Sirs: — Those  interested  in  one  way  or  the  other  in  the 
attempt  being  made,  largely  through  the  instrumentality  of 
the  American  Institute  of  Electrical  Engineers,  to  erect  a 
trade  rating  to  the  status  of  a  scientific  unit  will,  it  is  hoped, 
have  accorded  to  them  at  some  future  time  the  privilege  of 
reading  in  the  Transactions  of  the  Institute  an  account  of 
the  discussion  on  the  "myriawatt"  which  formed  part  of  the 
program  of  the  mid-winter  meeting  of  that  body  in  Febru- 
ary. What  follows  has  been  held  awaiting  such  publication, 
and  is  now  presented  while  the  matter  to  which  it  relates, 
and  which  is  subject  to  final  action  at  any  time,  is  yet  more 
or  less  within  the  memory  of  those  who  read  the  announce- 
ment of  the  proposed  "new  unit"  about  a  year  ago. 

This  discussion  recalled  the  traditional  attitude  of  the 
party  orator  toward  a  delicate  political  situation,  which  he 
evades  by  occupying  his  time  on  the  floor  with  eloquent  trib- 
utes to  the  constitution.  As  a  glorification  of  the  metric 
system  the  discussion  was  a  success,  but  none  would  learn 
from  the  remarks  of  many  of  the  speakers  that  the  actual 
subject  under  consideration  was  a  boiler  rating.  When  the 
proposed  rating,  euphemistically  styled  "a  new  power  unit," 
was  specifically  referred  to,  it  was  with  little  reference  to  its 
assumed  merits,  but  rather  to  its  character  as  a  cunni 
expedient  whereby  recalcitrant  "'mechanicals"  were  to  be 
enmeshed  in  the  metric  net.  That  in  a  public  discussion 
plans  and  specifications  should  be  revealed  of  a  trap  set 
for  brother  engineers  is  certainly  ingenuous,  and  seemingly 
implies  a  sorry  opinion  of  the  intelligence  of  those  to  be 
overcome. 

The  discussion  might,  however,  have  been  much  enlivened 
if  an  analysis  had  been  offered  at  the  meeting  showing  the 
absolute  lack  of  any  scientific  basis  for  the  proposed  "new 
power  unit" ;  by  pointing  out  the  absurdity  of  endeavor- 
ing to  perpetuate,  without  possibility  of  further  revision,  a 
boiler  power  rating  based  upon  an  engine  heat  consumption 
per  horse-power-hour  corresponding  to  the  thermal  units 
in  34.5  lb.  of  steam  evaporated  from  and  at  212  deg.  Fahr. 
— this  at  a  time  when  a  lengthy  search  would  have  to  be 
made  to  find  an  engine  of  such  inferior  efficiencv,  in  a  day 
when  steam  prime  movers  are  sold  oh  a  guarantee,  on  the 
above  basis,  of  less  than  10  lb.  of  water,  and  when  a  claim 
is   made    for   a   figure  below   8   lb.      Further   incitement   to 
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debate  might  have  been  offered  bj   pointing  oai   that  the 

decimal  relation  upon  which  the  myriawatt  rests  is' entirely 
fortuitous  in  any  scientific,  or  even  schoolboy,  sense — that 
tin-  relation  would  actually  be  jo  or  30  instead  of  10  if  the 
horse-power  rating  of  boilers  more  marly  corresponded 
with  present-day  engine  by  dragging  ".it  <<t  the 

woodpile  for  closer  inspection  the  fact   thai  the   fund; 
tal  and  sole  has.  of  the  proposed  "unit,"  tin-  quantity  3 
or  approximately  ten  timi     thi      alue  of  the  kilowatt-hour 
in  pound-Fahrenheit  thermal  units   134151.  is  men  1 
product  of  34.5  1  pound    oi  hernial  units 

to  evaporate  1  lb.  of  water  from  and  at  _•  1  _'  deg.  I  ahr.  1  ; 
furthermore,   by    showing    that    an)    rating    connecting    a 

boiler  with  an  engine  which    is    based    u] a    standard 

evaporation  is  a  scientific  absurdity,  foi  the  reasons, 

others,  that  there  is  11.,  physical  relati letween  the  hoi  lei 

aporation    and    the    spi  oi     an 

engine,  and  that   the   'ate  of  evaporation   which   ti\< 
supply  of  energy  to  the  engim  inde 

pendent  boiler  variables,  such 

grate  to  heating    surfai  boiler,  kind  and  quality 

oi  ci  al,  kind  "i  draft,  method  of  firing,  etc,    I  (m 
brave  might  even  have  been  tempted  to  point  out  that 
tifically   and    practicall}    the   "new    unit"   would   have   littli 
more  status  than  a  hydraulic  powei   unit   b 

tioli   with  a  "standard  '  in  .el,  upon   the   size  O I     1 

dam. 

But    it    maj    lie   thought   by   some  that    if  the   pi" 

"unit"    should    serve    a    11   el  ill    1 . 1   1.1  1 

oi  its  hybrid  character,  its  unscientifii  i>asis,  could  well  be 
overlooked.  This  would  be  a  regrettabli  position  for  a 
member  of  the  American  Institute  1 

to  take  on  a  proposition  committing  that  bod)  to  an  action 
so  astonishinglj  al  varianci  with  il  past  enviable  record  in 
1  elation  to  units ,  though,  ol  course,  coii  11  ne re  1  all;,  justifiable 

if  the  proposition   wen    1  ard  instead 

manufacturers'  associal  io 
boiler  rating  situation. 

The  myriawatt,  however,  has  not  even  this  excuse,  either 
from  the  standpoint  oi  the  engineer  or  the  mant 

for,  as   previously   pointed   out,   it    does    not    111    a    single 

ticular    differ    from    the    existing    trade    1 

rating    except    in    name    an.l    111    .111     e 

cent    111   value.       Ihe  grave  practical    lault   ol    a   holier   rating 

based  upon  a  standard  evaporation     .1  fault  which  hat 

vented  the  use  of  such    1  rating  111   Europe,  has  led  to  its 

.nine    neglect    111    this    country    b)     the    marine    engineering 

profession  and  b>  boiler  designers,  and  to  its  little  use  bj 

technically  educated  engineers  111  general  -is  that  it  does 
not    even   give  a   close  eh  w    to  tin    size  ol    .1   boill  I 

ci fie  service,    Foi  example,  the  boilers  at  the  Detroit  I  >elraj 
generating   station,   which   would   be   rated   in   the   pro 
nomenclature  at    2365   myriawatts  each,  are  - 

supply     Steam     foi     th<  Ol     7500    kw.       Again,    a 

holler  of  t00  mv  1  1.1 1\  .1  M  -.  actual  on  the  ha  si.  of  natural  draft 
and  anthracite  coal  for  fuel  would,  say,  increase  to  1  -'.s 
myriawatts  actual  with  good  soft  coal,  to   150  myriawatts 

actual  with  high  chimney  draft,  and  to  200,  300  or  more 
myriawatts  actual   with    forced   draft. 

Although  a  matter  of  relatively   little  moment,  the  name 

of   the    "new    power   unit"    is    also    not    free    from   objection, 
both    as   relates   to   the    prefix      tiivria"   and   to   the    Statl 
tin-   "ten-thousand"   metric    multiple.      While    it    is   true   that 
the    word    from    which    it    is    derived    means,    in    Greek,    ten 

thousand,  in  English  n  lias  never  had  that  definite  mean 
ing,  hut.  as  every  one  knows,  has  the  indefinite  significance 

Oi  "a  great  number."  Even  as  employed  in  the  single  in- 
stance in  scientifii  lotnenclature  aside  from  the  metric 
system,  the  Greek  meaning  1-  ignored;  for  the  genus 
"niyriapod"  comprises  those  crawling  things  having,  not 
ten  thousand,  hut  lUllllcrOUS  legs,  SUCh  as  the  centipede 
Even  the  French,  with  their  racial  characteristic  to  follow 
an  idea  to  its  mm.  si  equences,  have  halted  at 


the  "myria"  metric  nomenclature,  which  has  never  received 

practical  adoption  in  France  or  elsewhere,     the  reason  for 

tin-  is  perhaps  that  it  was  unconsciously  felt  to  be  illogical 

a   unit  that  would  con.  think  in  ten;. 

1   ten-thousands  instead  of  forty  thousand. 

Ihe  sad  part  ol  this  attem|  the  engineering 

public  as  a   "power   unit"   an   existing   trade   rating   having 

:ollv  no  excuse   lor  being,  which  in  value  has  become 

id  which  in   :  would  not  admit 

rough 
re.     In  the  :  I)   has 

taken   the   lead  among   tj 

in  advancing  and  securing  thi  entific  units. 

I  hose  who  m  Philadelphia  in 

as    the-    mot    of    power  'lie    who    almost    simul- 

rganized  the  Institute,  which  uently 

did  most  in  securing  tin   int<  1 1 
and   of   its   multiple,   the  kilowatt.      It   secured   I 
tional    adoption    in    1893   at    ' 

largest    fai  tor   in    fixing   the   practii 

magnetic  units,  and  gave  to  these  the  names  bj   wine. 

■low   widely  known.     In  this  and  11. 
lar  work  the   Institute  previously    closely    adheri 
tific  method     to  the  m< 
minds  thai  havi    laid  down  thi 
cal    relation   upon    which    scii  should 

ed  in  order  that  such  standardization  shall  aid  1 
ili, in  h  01  licap  the  future  proj  pure  or  ap- 

■ 
lo  the  "myriawatt"  is  an  immense  departure,  which 
lishing  by  the  hint 
that  tin    Institute  committed  itself  to  tin 
unit."  so  far  as  it  has  •  ntific 

practical  politics  in  order  to  advance  the  cause  of  the  metric 
It    is    fortunate    for    the    metric    System    that    this 
nt   in  its  hi  • 
With  absolutely  no  hope  of  internation;  with 

Huh-  h  rmg  scientific  or  other  n  this 

rj    of    what    is    simply    il 
irade  rating,  obsolete  in  value,  persistentl) 
bodil  d    to   which   there   hav< 

W   name  and  form  that  render  imposssible  future 
revision    of    value;   a    proposition   that    met    with    dei 
from    the    European    engineering    pn 

e  the  recent   anil.-  I   the   Inter- 

national  Electrotcchnical  <  ommissii  n,  had  m  t 
it  even  the  nention  in  the  official  report  of  the 

meeting— these   and  other  considerations   surely    present  a 
situation  which  seeiiis  to  call   for  s.  • 
on  the  pan  of  the    \uierican  Institute  of  Electrical   . 

I  he  probable  natural  death  of  the     new   power  unit" 
would  not   absolve  the   Institute   from  such  responsibil 
it  actually  assumed  in  giving  it  hie.  tor  the  • 
its  indorsement   will   linger  beyond  the  grave.      Tin 
appears  to  call  tor  a  definite  official  announcement 

ning  body,  . 
of  the  nature  and  extent  of  tl  ility. 

In   conclusion,   it    niav    he   p.  mted   out    t' 
attempts  made  to  commit  similarly  another  American 
ueenng   body   to  measures  which  would  1 

membership,  th< 

society     so    amen.  ■ -union    as    • 

1st  preliminai 

the  myriawatt   u 
hut  to  provide  means  w  lurch-. 
the  govern :i 
the  vote  ^i  the  membership  a:  imilar  amendment 

harm  and   •• 
most   effectually   remove   future  met  n   of 

such  an  astonish,-  ,,t  made  thi 

ject  of  this 

Va.  VV    D.  We  wf.r. 
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Field  of  the  Operating  Engineer 


A  Record  of  Practice,  Experience,  New  Ideas  and  Interesting 
Problems— Notes  on  Practical  Subjects— Questions  and  Answers 


Connection  Board  for  Metering  Power 

The  accompanying  illustration  shows  an  improved  ar- 
rangement for  reading  the  current  in  three  lines  using  only- 
one  ammeter,  as  well  as  for  reading  three-phase  watts  with 
only    one    single-phase    wattmeter.      The    board     is     "fool- 


DIAGRAM     OF    CONNECTION     BOARD 

proof"  when  properly  wired  up,  and  it  is  difficult  to  make 
an  error  in  connections. 

Xo  interlocking  mechanical  parts  are  necessary.  The 
number  of  special  pieces  required  is  reduced  to  a  pair  of 
raised  clips  which  convert  the  double-pole  switch  into  a 
triple-throw  connection.  The  three  single-pole  switches 
serve  as  line  switches  and  as  ammeter-short-circuiting 
switches. 

If  the  three  lines  coming  from  the  source  of  power  are 
connected  to  the  three  terminals  at  the  top  of  the  board  and 
the  load  is  connected  to  the  three  terminals  at  the  bottom, 
the  circuit  is  closed  by  using  the  three  single-pole  switches. 
The  current  in  the  left  line  is  read  by  connecting  the  am- 
meter to  the  two  terminals  at  the  side  of  the  board  ami 
closing  the  main  switch  to  the  left.  Opening  the  left  single- 
pole  switch  allows  the  current  in  this  line  to  pass  through 
the  meter.  Next,  by  closing  the  single-pole  switch,  moving 
the  main  switch  to  a  position  vertical  to  the  board  so  thai 
it  makes  contact  with  the  raised  clips,  and  opening  the 
middle  single-pole  switch,  the  current  in  the  middle  line 
can  be  read.  For  the  current  in  the  third  line,  close  the 
last  single-pole  switch,  move  the  main  switch  to  the  right 
and  open  the  right-hand  switch. 

To  measure  power  with  a  single-phase  wattmeter,  the 
current  coil  of  the  instrument  is  connected  in  series  with 
the  ammeter,  and  one  end  of  the  potential  circuit  is  led  to 
the  middle  terminal  at  the  top  of  the  board.  The  other 
potential  terminal  of  the  wattmeter  is  then  led  to  the  left- 


hand  or  right-hand  line  corresponding  to  the  one  in  which 
the  current  coil  is  connected.  The  sum  of  the  two  readings 
gives  the  total  power  being  transmitted.  No  wattmeter 
reading  is,  of  course,  taken  with  the  current  coil  in  the 
middle  line.  When  the  power-factor  is  less  than  50  per 
cent  the  smaller  wattmeter  reading  will  be  negative  and 
should  be  subtracted  fro.m  the  larger. 

The  connections  indicated  by  the  dotted  lines  are  made 
on  the  back  of  the  board.  Equipped  with  60-amp,  125-volt 
switches  and  suitable  terminal  posts'  for  the  external  con- 
nections, the  board  measures  12  in.  by  20  in. 

Two  of  these  boards  have  been  in  use  for  two  years  in  a 
very  busy  laboratory  and  have  given  entire  satisfaction. 


The  Attendantless  Rotary-Converter   Substation  at 
Detroit 

The  Rowena  Street  500-kw  rotary-converter  substation 
of  the  Edison  Illuminating  Company  of  Detroit  is  operated 
with  no  attendant  in  the  substation  itself,  all  the  opera- 
tions of  starting,  stopping,  voltage  control  and  load  adjust- 
ment being  performed  from  Station  I,  a  mile  away. 

The  automatic  substation  feeds  into  the  Edison  three- 
wire  network  in  a  residential  section  which  has  recently 
enjoyed  unusual  growth.  For  the  latter  reason  the  Edison 
company  was  faced  with  the  alternatives  of  installing  exces- 
sive feeder  copper  or  putting  in  a  new  substation  to  hold  up 
the  voltage  on  this  part  of  the  system.  No  control  wires 
connect  the  automatic  station  with  the  operating  point,  the 
only  conductors  extending  between  the  two  stations  being 
the  main  4400-volt  triple-conductor  primary  cable  carry- 
ing the  main  energy  from  Station  I  to  the  converter  equip- 
ment. Automatic  devices  installed  also  protect  the 
equipment  in  case  of  disturbances  on  the  line  or  accidents 
within  the  substation  itself. 


FIG.     I INTERIOR    VIEW    OF    AUTOMATIC    ATTENDANTLESS 

SUBSTATION 

An  account  of  the  installation  and  operation  of  this 
automatic  substation  was  given  by  Mr.  H.  R.  Summer- 
hayes  before  the  convention  of  the  American  Institute  of 
Electrical  Engineers  at  Cooperstown,  N.  Y.,  June  23. 
Referring  to  the  diagram  of  the  circuits,  Fig.  5,  there  is 
installed  in  the  main  station  a  4400-volt,  60-cycle,  three- 
phase  starting  compensator  with  one-third,  two-thirds  and 
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mil  voltage  tap-  and  an   induction  regulator  with  20  per 
cent   voltage  rangi      Oi   thi    foui       I       itches,  No.    1 
magnetizing  switch,  Nos.  -■  an  mpen- 

sator,  and  No.  4  is  a  running  switch. 

The  converter  at  thi  velve- 

pole,   250-300-voll    direct  current    machine    running   at 
r.p.m.     A  bank  of  three   175-kva,  4400  205-volt  oil  co 
transformers  suppl)    eni  rgy 

Mi'     substation    building    is    without    window     to   pr< 
noise  bein^  heard  in  the    treet,  while  light  and  ventila 
0 
1  iii  1     ;  ion  and  Starting 

To  start  up  th<  ■   at  Substation   I 

j 1     1     Follows : 

First    iii'    in. 1 ,1   1  , 1  .11  maximum  I 

ing  position. 

Second,  the  magnetizing  switch  is  cl 

I  Imi d,  the  mi'   third-ta  n iwing  one 

third   voltage   on    the   lini    leading    to   thi 
substation.      I  in    1 

iynchronism   in  twenty   or  thirty   seconds.     Within   5   per 
cent  nf  synchronism,  1  hi   gi  •  ■.  ei  nor  1 
"i  i In   field  contactoi     .■  n d  : ■■■ 


FIG.    2         11  Willi 
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so  as  to  give  the  rotary  full  normal  field  current.  The 
control  circuit  of  this  contactor  was  closed  by  the  governor 
at  the  same  time  as  the  other  contactor,  but  its  operation 

by  a  time-limit   relay.     The  operation  0 
contactor  is  immediately  evident  to  the  operator  at  Station 
I  by  the  increase  in  current  on  the  alternating-currer- 


immediatel)     excitini 

bus  so  as  in  give   11   thi    1  olarity,  but  with  a 

siderable  resistanci    in   series  with  the  field. 

this  weal  thrown  1  m,  the  rot 

synchronism  with  the  pn  pei   polarit)   but  at  one-third 

age.      I  his  operation   i     madi    ■    ident   to  the  1 

1    Street  hv  watching  his  altet  rent  ammeter,  on 

which  the  current   ■  from  the  initial  starting 

rent  to  about  our  hal  1   and    uddi  n  is  the  field 

is   automatical!)    applied,  then   settles   to  a   low   and     : 

value  as  the  converter  falls  into  synchronism 

Fourth,  just  alter  the  automatic  application 
the  opi  ird  tap  switch  and  closi 

two  thirds  tap  s\»  itch. 

Fifth,  the  opi  1  » i'1"'1 

and  closes  the  rui  :'       Vftei    the  closing  of  this 

switch  the-  converter  is  in  synchronism,  but  is  operating 
low   direct  curren  age  on  acccount  oi  the  position  of 

the  induction   regulator  and  operating  with  .1 
field.     On  account  01  the  weak  field,  the  power-factor  at 
tins  tune  w  ill  be      pging. 

Sixth,    within    .1    few    seconds,    the    second    field   coir 
automatical!}   opi  cutting  out  sufficient  field  rhi 
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Control  and  Automatic  Protection 
The  voltage  at  points  on  the  Edison  three-wire  system  in 
the  neighborhood  of  the  Rowena  Street  station  is  observed 
at  Station  I  by  means  of  the  presssure  wires  ordinarily 
used  on  these  Edison  systems,  and  the  amount  of  load 
taken  by  the  converter  at  Rowena  Street  is  changed  by 
the  operator  to  meet  the  voltage  conditions  on  the  system. 
The  change  in  load  is  effected  by  manipulating  the  induc- 
tion regulator. 

The  amount  of  load  at  any  time  is  indicated  by  the  alter- 
nating-current ammeters  in  connection  with  the  indicating 
wattmeter   and  the   power-factor   meter. 

To  stop  the  synchronous  converter,  the  running  switch 
at  Substation  I  is  opened.  This  disconnects  the  alternat- 
ing-current supply  and  leaves  the  synchronous  converter 
running  as  a  direct-current  motor.  The  reverse-current 
relays  are  set  so  that  they  will  operate  on  the  current 
which  the  converter  takes  as  a  direct-current  motor  and 
their  operation  opens  the  main  circuit-breakers  and  dis- 
connects the  converter  from  the  direct-current  busbars. 
As  the  converter  slows  down,  the  governor  resumes  its 
starting  position  and  the  field  contactors  open  so  that 
everything  is  ready  for  a  new  start. 

Protection 

In  case  of  a  short-circuit  on  the  alternating-current  sys- 
tem the  direct  current  feeding  back  from  the  latter  sys- 
tems through  the  synchronous  converter  operates  the 
reverse-current  relays  and  opens  the  solenoid  circuit- 
breakers. 

In  case  of  a  local  alternating-current  short-circuit  the 
alternating  current  feeding  into  the  short-circuit  operates 
the  overload  relay  and  opens  the  main  switch  at  Station 
I,  disconnecting  the  converter  from  the  line.  If  both 
reverse-current  relays  should  fail,  the  speed-limiting  de- 
vice and  the  overload  coil  are  both  available  to  open  the 
circuit-breakers. 

The  field  of  the  converter  is  protected  by  a  double-pole 
overload  relay.  The  shut-down  of  the  converter  from  any 
cause  is  indicated  by  the  underload  relay  at  Substation  I. 
The  bearings  are  of  the  ring  oiling  type,  so  that  very  little 
trouble  may  be  expected. 

In  addition  to  the  governor  for  closing  the  field  circuit, 
the  synchronous  converter  is  equipped  with  the  usual  cen- 
trifugal speed-limit  device. 

The  illuminating  company  expects  to  extend  this  remote- 
control  system  to  other  substations.  The  fire  risk  is  prac- 
tically nil,  except  for  the  chance  of  the  windings  of  the 
machine  taking  fire  from  an  accidental  burnout.  This 
may  be  minimized  by  automatic  extinguishers. 

Automatic  rotary-converter  substations  of  this  type,  said 
Mr.  Summerhayes  in  conclusion,  enable  the  Edison  three- 
wire  system  to  be  extended  as  a  means  of  economical  dis- 
tribution over  territories  much  greater  than  now  possible. 
With  the  labor  expenses  limited  to  daily  inspections,  it 
becomes  possible  to  operate  substations  where  previously 
tlic  density  of  the  load  would  not  have  warranted  such  in- 
stallations. By  using  smaller  substations  set  more  closely 
together  it  will  also  be  possible  to  reduce  the  investment  111 
feeder  copper. 


An  Electromagnetic  Window  Display 

Characteristic  of  many  of  the  window  displays  made  by 
branch  offices  of  the  National  Cash  Register  Company  an 
interesting  electrically  operated  advertising  scheme  has 
been  attracting  considerable  attention  recently  at  the  Chi- 
cago office  of  the  company  on  East  Randolph  Street. 
Although  there  is  no  outward  evidence  of  electrical  appli- 
cation, the  whole  operating  mechanism,  concealed  in  the 
E  apparatus,  is  electrically  driven. 

The  apparatus  consists  of  a  tank  about  8  ft.  long  and  3 
ft.  wide,  filled  with  water  and  imitation  rocks,  so  as  to  rep- 


resent a  harbor  on  some  rocky  coast.  A  miniature  steel 
ship  bearing  the  name  Good  System  skilfully  plies  its  way 
between  the  rocks  which  menace  its  course,  although  other 
boats  lie  wrecked  and  stranded  on  these  rocks,  which  repre- 
sent business  dangers. 

Beneath  the  tank  containing  the  water  is  a  circular  track 
on  which  runs  a  small  truck  carrying  a  double-pole  electro- 
magnet. The  magnet  receives  its  energy  from  the  rails, 
and  the  ship,  which  has  a  soft  iron  keel,  is  of  course  forced 
to  follow  the  magnet  throughout  its  route.  The  truck  is 
pulled  along  the  track  by  a  chain  which  engages  with  a 
sprocket  on  the  shaft  of  an  electric  motor.  The  apparatus 
operates  on  no-volt  direct  current. 


Safety  Water-Column  Shield  and  Lamp  Box 

Safety  engineers  are  recommending  the  use  of  rotatable 
shields  on  the  water-column  glasses  of  boilers,  the  arrange- 
ment being  such  that  the  metal  protector  can  be  swung 
around  between  the  workman  and  the  glass  when  changing 


SAFETY    WATER    COLUMN    SHIELD    AND    LAMP    BOX 

glasses.  At  other  times  the  shield  is  moved  to  a  position, 
as  shown  in  the  accompanying  sketch,  where  it  serves 
as  a  reflector  for  the  light  coming  from  the  slotted  lamp 
box,  thus  aiding  the  eye  in  judging  the  height  of  the  water 
column.  When  installing  these  glasses  the  workman  is 
cautioned  to  see  that  the  glass  fits  loosely  and  that  the 
glands  are  in  perfect  alignment,  so  that  free  expansion  may 
take  place  without  danger  of  breakage. 


Saving  the  Fine  Coal 


Can   you   desc 
shoveling    fine 


e   method    of    reducing   the   labor    connected 
vhich     has     fallen     unconsumed    through     fur 


One  of  the  ingenious  devices  mentioned  in  the  report  of 
the  N.  E.  L.  A.  committee  on  prime  movers  at  the  Chicago 
convention  was  an  arrangement  for  saving  fine  coal  and 
getting  it  upon  the  grate  in  a  fashion  that  prohibited  it  from 
again  falling  through  the  stokers.     The  company  using  this 


APPARATUS    FOR    HANDLING    FINE    COAL 

device  has  installed  a  motor-driven  blower  so  that  it 
draws  air  from  a  sump  in  the  fine-coal  pit  and  discharges 
it  into  the  furnace  above  the  fire.  When  it  is  desired  to 
clean  the  fine-coal  pit  the  coal  is  scraped  into  the  sump  and 
the  blower  started.  In  a  short  time  all  of  the  fine  coal  is 
thus  blown  into  the  furnace  and  the  greater  part  of  it  is 
burned  before   falling  to  the  grate. 
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Digest  of  Current  Electrical   Literature 

Abstracts  of  Important  Original  Articles  Appearing 
in  the   Periodical   Electrical    Press   of  the    World 


Generators,   Motors  and  Transformers 
Leblani    Ext  lh  r.— P.  1    first  part  0 

illu  trati  -I  di  1  u    ion  of  the  prmcipli  tion  ol  th< 

l  eblanc  "exciter"— thai  ommu- 

tator  machine  connected  to  the  slip-rings  of  the  induction 
motor  to  be  regulated.  !  to  the  in- 

,,,  motor  is  a  to  thai   oi   the  direct-current 

exciter  hi"  a  synchronous  motor  or  alternator.  It  furnishes 
t0  tin  tion    motor    the    magnetizing 

ampere  turns  whii  citation.     It  per- 

mits and  evi 
cite  the  induction  motoi       I  he  exciter  al 
I  tion    "I    tl  induction   mo 

machine  has  found  only  a  limited  number  of  applications, 
but  it  possesses  desirable  characteristic  properties,  1-  small 
in  size  and  simple  in  operation.-    La  Lumiere  Elec,  June 

7,  IQI3- 

Induction  Motor  Control.  A  note  on  a  recent  British 
patent  (No.  8070,  1 9 1  _• )  of  the  Siemens-Schuckert  Com- 
pany. To  adjust  the  speed  by  varying  the  frequency  and 
pressure  of  the  power  current,  a  self-excited  series-con- 
nected commutator  generator  is  joined  to  a  transformer 
through  a  choking  coil,  saturated  so  that  as  the  frequency 
of  the  generator  is  reduced  by  altering  the  ratio  of  the 
stator   and    rotor  effective    magnetic   char- 

acteristic  simultam 

produced  approxin  ■'  to  the,  frequency.     A 

transformer  with  adjustable  ;  parallel  with  the 

stator   may   also   be    added   to    the    mains.     London 
Ending,  June  5.   1 

Standardisation  Rules.  An  article  giving  in  tables  .1 
comparison  of  the  standardization  rules  of  the  British 
Electrical  anil  Allied  Manufacturers'  Association  and  the 
corresponding  rules  of  the  American  Instituti 
trical  Engineers  and  those  of  the  German  Association  of 
Electrical  Engineers      Hie  i    chiefly  given  in 

a  convenient   form  in  tables.— London  Elec.  Review,  May 

30,  I9I3-  .  ,   . 

Lumps  and  Lighting 

Modem    Electric   Sources   of   Light.    -Bkrthold    Moh- 

\  ,,,„,,  1  ,,1  , ,  it  di  '  !  ipments  in  arc  lamps,  in 
candescent  lamps  and  vacuum  tubes,  to  be  presented  at  the 
next  convention  of  the  German  Association  oi  Electrical 
Engineers.  The  arc  lamp  industry  has  now  two  competi- 
tors, namely,  the  tungsten  lamp  in  sizes  up  to  1000  cp  and 
compn        ;  1  units.    Success  has  been  obtained 

in  the  in  lamp  industry  in  the  construction  of  flame-arc 
lamps  with  special  electrodes  with  a  life  of  from  70  I 
hours.  Schaeffer  has  developed  a  three-phase  arc  lamp 
and  Wolffke  the  white-light  cadmium  vapor  lamp;  it  is 
not  known  whether  these  two  lamps  are  in  commercial 
operation.  The  mercur)  vapor  lamp  with  quart/  globe  has 
been  developed  for  500  voll  circuits.  In  the  incandes 
lamp  industry  the  carbon  lamp  is  being  replaced  more  and 
more  by  the  tungsten  lamp.  The  tungsten  lamp  has  been 
improved  in  two  entirelj  different  ways,  one  of  which  has 
been  the  invention  ol  ductile  tungsten  while  in  the  other 
the  old  compression  method  is  employed  but  certain  secret 
additions  are  made  to  the  tungsten  so  as  to  yield  a  ductile 
and  Strong  filament.  The  two  methods  are  said  to  be  in 
Strong  competition  with  each  other  at  present.  Among 
vapor-tube   lamps   the    Moore   lamp    is    finding   more    favor 


for  interior  lighting  and  the  lighting  of  buildings.    Claude 

has  obtained  with  his  neon   tubes  an  even  betti 

than  is  obtainable  with  the  Moore  tubes. — Elek.  Ze\t.,  June 

5.  '9'3- 

Moore  I  'acuunt  Lamp. — The  operation  of  three  vacuum 
tubes  by  three-phase  currents  is  of  importance  as  it  avoids 
the  fluctuations  of  light  during  one  period.  It  has  been 
found   that   if   the  three   tub'  ted   to   the   three 

secondaries  of  a  transformer  in  such  a  way  that  a  single 
phase   on  the  primary   side  can   be  disconnected  the  cor- 
responding  vacuum   tube   in   the   secondary   circuit   is 
tinguished.     This   has   the   advantage   that    the  three   tube 
■  us  can  be  placed  in  different  rooms  and  can  be  con- 
i  ami  disconnected  without  affecting  the  other  see- 
so  that  any  one  or  two  of  different  rooms  can  be 
illuminated  without  regard  to  the  others.     While  thus   far 
the  maximum  length  oi  tube  is  55  m,  installations  can  be 
made  in  which  the  length  of  the  tube  equals  the  product  of 
55  m  and  the  number  of  phases,  so  that  it  is   165  m  with 
three-phase    currents.      Another    recent    improvement    is 

"vvvwyw* 
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Hi..    I — IMPROVEMENT    IN    MOOES  VACUUM    LAMP 

illustrated  in   Fig.   1.  where  !r  is  the  tube  and  c'  and  . 
the   two   electrodes   which    are   supplied   with   energy    from 
the  high-tension  transformer  t.     The  novel    feature  is  the 
pn  vision  of  a  second  circuit  containing  a  spark-gap  d   (I: 
being  the  eartln.     I  Ins  spark  j  connected  to  the 

lectrodes.  The  transformer  charges  periodically  the 
two  electrodes  c'  and  <',  which  are  then  discharged  partly 
through  the  tube  and  partly  through  the  spark  gap  d. 
This  permits  the  production  of  different  spectral  ef) 
For  instance,  lines  in  a  certain  part  of  the  spectrum  can 
be  made  lighter  so  that  the  color  of  the  light  may  be 
changed.  When  gas  mixtures  are  used  certain  spectral 
lines  may  be  stn  r'  the 

otlur  may  be  weakened. — Zeii 

Generation,  [ranaminioB  and  Diatribatiea 

•  siil. —  The  first  part  of 
a  long  report  to  be  presented  at  the  next  general  convention 
of   the   1  ierinan     \  The 

authors  tiis!  .'i's0,ss  the  critical  minimum  Ahich 

the  formation  of  ind  the  wire  takes  place  and 

then   discuss   the  e   the 

critical  minimum  value.     They  finally  give  .01  account 

rimental  invej  irried  out  in  the  Institute  of 

Techn  Dresden.     The  paper  is  to  be  concluded. — 

1 0 1  .* 

Direct-Current    Series   System. — J.    S     Hl.hfield. — An 

illustrated    paper   read   at   the   recent    joint   meeting  of   the 

iHritishl    Institution   oi    Electrical     Engineers    and    the 

:•■     Internationale    dea     filcctriciens    in     Paris.       The 
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author  compares  the  direct-current  series  transmission  sys- 
tem of  Thury  with  the  more  usual  three-phase  system, 
dealing  with  questions  of  cost,  earthing  and  design  as 
affecting  generating  and  substations  from  this  point  of 
view. — London  Electrician,  June  6,  1913. 

Bordeaux. — J.  Reyval. — A  continuation  of  the  long  illus- 
trated serial  on  the  electricity  supply  of  Bordeaux.  The 
substation  at  Bordeaux-Centre  and  the  Temple  steam  plant 
are  described  and  details  are  given  of  the  distribution  net- 
works within  the  city  of  Bordeaux. — La  Lumiere  Elec, 
May  31  and  June  7,  1913. 

Traction 

Multiple-Unit  System.— An  illustrated  description  of  the 
new  multiple-unit  rolling  stock  of  the  Ouest-£tat  railway  in 
Paris. — London  Electrician,  June  6,  1913. 

Installations,  Systems  and  Appliances 

Central-Station  Statistics  of  Denmark. — R.  J.  Jensen. — 
A  review  of  the  latest  central-station  statistics  of  Denmark 
compiled  by  Paul  Vinding.  In  191 1  there  were  built  fifty- 
seven  new  stations,  of  which  ten  are  in  cities  and  forty- 
seven  in  the  country.  The  total  number  of  stations  was 
75  in  1906  (7000  hp),  236  in  1910  (24,650  hp)  and  293  in 
1911  (31,100  hp).  This  does  not  include  the  stations  in 
Copenhagen  and  Frederiksburg,  with  a  rating  of  33,240  hp. 
All  citizens  in  Denmark  with  more  than  5000  inhabitants 
have  electric  stations. — Elek.  Zeit.,  May  29,  1913. 

Horn-Gap.— A.  W.  Burke. — The  two  principal  defects  of 
the  horn-gap  are  the  slowness  of  the  arc  in  rising  on  the 
horns  and  the  necesssity  of  a  close  setting  of  the  air-gap. 
The  author  gives  a  number  of  illustrated  descriptions  of 
various  designs  of  a  horn-gap  in  which  attempts  are  made 
to  overcome  these  defects. — Elec.  Journal,  June,   1913. 

Safety  of  Electric  Installations. — G.  Dettmar. — A  con- 
clusion of  his  long  statistical  article  on  the  various  appli- 
cations of  electricity  in  Germany  with  reference  to  acci- 
dents and  fires.  The  figures  show  that  the  safety  of  elec- 
tric installations  has  steadily  increased  and  is  still  increas- 
ing. It  is  further  shown  that  the  number  of  accidents  or 
fires  which  have  been  avoided  by  the  use  of  electricity  is 
very  much  larger  than  the  number  of  accidents  or  fires 
which  have  been  caused  by  electricity. — Elek.  Zeit.,  May 
22,  1913. 

Large  Distribution  Networks  in  France. — E.  de  Longue- 
val. — A  statistical  article  illustrated  by  maps,  giving  a  his- 
torical sketch  of  the  evolution  of  large  electric  distribution 
networks  in  France. — La  Lumiere  Elec,  May  10,  1913. 

French  Electrical  Industry. — The  first  part  of  a  long 
statistical  article  on  the  development  of  the  electrical  indus- 
tries of  France. — London  Elec.  Review,  May  16,  1913. 

Flatirons. — G.  H.  Elliott. — An  illustrated  article  giving 
details  on  construction  and  installations  of  electric  laundry 
irons. — London  Elec.  Review,  May  16,  1913. 
Electrophysics  and  Magnetism 

Efficiency  of  the  Electromagnet. — L.  Schuler. — A  con- 
clusion of  his  illustrated  mathematical  paper  in  which  the 
author  shows  how  to  predetermine  the  variation  of  the  cur- 
rent in  time  and  the  motion  of  the  armature  during  its  at- 
traction by  an  electromagnet.  From  this  the  electrical  work 
and  the  mechanical  work,  hence  the  efficiency,  can  be  found. 
Numerical  examples  are  given. — Elek.  Zeit.,  June  5,  1913. 

Positive  Rays. — Sir  J.  J.  Thomson. — -An  address  before 
the  Royal  Institute  of  Great  Britain  on  some  further  appli- 
cations of  the  methods  of  positive  rays.  The  first  applica- 
tion described  is  to  detect  the  rarer  gases  in  the  atmosphere. 
The  second  application  is  the  discovery  and  investigation 
of  a  new  substance.  He  has  found  a  gas  having  apparently 
an  atomic  weight  of  3.  This  must  be  either  a  new  element 
or  a  polymeric  modification  of  hydrogen  represented  by  Hs. 
— Popular  Science  Monthly,  June,  1913. 

Molecular  Structure  of  Insulators. — H.  M.  Dowsett. — 
The  author  bases  his  explanations  upon  Sir  J.  J.  Thomson's 


electronic  theory  of  the  structure  of  the  atom.  Concerning 
the  state  of  the  atoms  that  gives  certain  substances  their 
property  of  insulation,  or,  in  other  words,  of  resisting  the 
electronic  transfer  between  their  atoms,  he  says  that,  ex- 
cept in  the  case  of  certain  inactive  gases  which  are  sup- 
posed to  have  no  free  electron's,  in  all  insulating  substances 
the  atoms  are  either  (a)  very  closely  crowded,  so  that  their 
electrons  are  incapable  of  movement  or  (b)  are  spaced 
so  far  apart  that  their  mutual  action,  tending  to  free  each 
other's  electrons,  is  too  weak  to  take  effect.  Of  the  (a) 
order  is  the  element  sulphur,  which,  with  its  atoms  closely- 
packed  together,  has  a  resistivity  2  X  lo"  times  that  of 
copper,  while  the  resistivity  of  selenium  measured  in  the 
dark  is  2  X  l0^  times  that  of  copper.  Of  the  (b)  order  are 
the  vapors  of  all  conducting  metals  and  gases  in  which  the 
molecules  have  become  so  diffused  as  to  cause  a  state  of 
insulation.  Again,  conductivity  in  liquids  and  gases  in- 
volves a  breaking  up  of  the  molecular  state  before  it  can 
take  place,  owing  to  the  fact  that  the  electrons  being  relied 
upon  to  hold  the  atoms  of  a  molecule  together  are  less  free 
in  this  state  and  tend  to  a  state  of  insulation.  In  regard  to 
the  influence  of  the  molecular  grouping  of  the  substances, 
the  amorphous  or  structureless  state,  in  which  all  the 
molecules  are  independent  of  one  another,  is  that  which 
gives  the  best  insulating  properties  compared  with  that 
of  definite  structure  or  crystalline  state,  although  there  are 
at  the  same  time  many  good  insulators  such  as  mica  and 
quartz  that  have  a  definite  structure.  When  sulphur  is 
changed  from  its  amorphous  to  a  crystalline  state  its  insu- 
lation falls.  Selenium  unexposed  to  light  is  an  insulator, 
but  on  being  exposed  to  light  receives  a  structure  and  its 
resistance  drops  very  considerably.  Glass  is  a  good  example 
of  high  insulation  obtained  by  a  structureless  state.  Blown 
glass  shows  a  marked  superiority  in  insulation  over  molded, 
rolled  or  spun  glass  of  the  same  composition,  owing  to  the 
straining  apart  of  the  molecules  in  the  process  of  blowing. 
The  diamond  offers  an  interesting  exception  to  this  rule  as 
regards  structure.  Although  of  octahedral  crystalline 
structure,  it  is  a  good  insulator,  and  conversely,  when  con- 
verted by  the  heat  of  the  electric  arc  to  the  state  of  a  struc- 
tureless solid,  it  becomes  a  good  conductor.  The  explana- 
tion of  this  is  that  the  diamond  having  been  formed  by 
nature  under  a  process  of  intense  heat  and  pressure,  the 
great  heat  has  deprived  the  carbon  of  its  free  electrons,  and 
the  atoms,  having  been  forced  by  great  pressure  into  very 
intimate  contact,  are  unable  until  released  again  by  the 
application  of  intense  heat  to  allow  the  normal  number  of 
free  electrons  to  return  to  their  respective  orbits  and  so 
give  a  conducting  property  to  the  substance. — From  Wire- 
less World  (abstracted  in  London  Electrician,  June  6, 
I9I3)- 

Polarized  Roentgen  Radiation. — J.  Crosby  Chapman. — 
All  the  experimental  evidence  obtained  within  the  last  few 
years  indicates  the  fundamental  identity  of  X-rays  and 
light.  Thie  evidence  includes  experiments  on  the  properties 
of  the  scattered,  fluorescent  and  corpuscular  radiations,  as 
well  as  on  the  polarization,  interference,  reflection  and 
velocity  of  X-rays.  These  seem  to  establish  the  theory 
that  X-rays  are  merely  light  waves  of  exceptionally  short 
wave-length.  Previous  to  the  recent  experiments  on  inter- 
ference one  of  the  most  significant  properties  which  Roent- 
gen rays  had  been  shown  to  possess  was  that  of  polariza- 
tion. Barkla  showed  that  it  was  possible  to  produce  a 
secondary  beam  of  X-rays  which  shows  fairly  complete 
polarization.  Up  to  the  present  all  experiments  on  the  rota- 
tion of  the  plane  of  polarization  have  been  made  using  light 
of  a  wave-length  of  the  order  of  that  found  in  the  visible 
spectrum.  The  results  indicate  that  the  magnitude  of  the 
rotation  in  quartz  and  other  active  substances  varies  in- 
versely as  some  power  of  the  wave-length.  This  power 
over  a  considerable  portion  of  the  spectrum  examined  is 
the  square,  but  it  does  not  hold  over  a  wider  range.  On 
the  assumption  that  Roentgen  radiation  is  merely  light  of 
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d  itionally  short  wave-length,  it  seemed  possible  that  a 
great  rotation  of  the  plane  of  polarization  of  X-rays  might 
be  obtained  under  suitable  conditions.     The  object  of  the 
author's    research    was    to   test    directly    whether   anything 
corresponding  to  a   rotation   of   the   plane  of  polariz  1 
could  be  obtained  with  X-rays.    Three  substances^r-iron  in 
a  magnetized  stale,  quartz  and  active  sugar  solution- 
examined  to  see  whether  they  have  any  power  of  rotating 
the  plane  of   polarization  of   X-rays.     The  X-rays  them 
selves  are  assumed  to  be  essentially  similar  to  light  but  of 
exceptionally   short   wave-length.      In   all   cases   a   negative 
result  was  obtained,  indicating  the  limited  rang 
length  over  which  the  usual  rotation  torn  Iron 

absorbs  a  polarized   beam  of   X-rays  to  the  same  extent 
whether  magnetizi  d  01  '  orption  oi 

a  plane-polarized  bi  am  oi  X-rays  by  tourmaline  cut  parallel 
to  the  optic  axis  is  independent   oi   th<    orientation  of  its 

axis  with   refer  1 on  of   the 

X-rays. — Philos.  May,.,  June.   1913. 

I  nils.  Measurements,  and  Instruments 
Radiometry.—W.    W.   Coblentz.—  A  long  paper  on   the 
latest  attainments  in  the  construction  of  instruments  used 
in  measuring  spectral  radiation.    The  papi  dally 

with     four     instrun  "ring     radiant     energy, 

namely,   the    radiomicrometer,   the   linear    thermopile,   the 

Nichols   radiometer,   and    th<    meter   with   its  axiliary 

galvanometer.    As  a  result  of  this  historical  inquiry  and  by 
experiment  it  is  shown  that  tri<  t  is  capable 

of  great  improvement  by  reducing  its  weight,  by  lengthen- 
ing its  period  and  by  placing  it  in  a  vacuum.  On  account  of 
para-magnetism  and  dia-magnetism  the  sensitiveness  of  the 
short  period  radiomicrometer  is  limited  to  perhaps  only  one- 
half  that  of  the  best  vacuum  bolometers  described.  The 
instrument  is  free  from  magnetic  disturbances,  which  per- 
mits the  use  of  a  nod.  and  by  placing  it  in  a 
vacuum  of  0.1  mm  01  ensitivity  is  com- 
parable with  thai  ter.  By  properly  shield- 
ing it  from  sudden  changes  in  temperature  and  by  using  a 
long  period  the  sensitivity  of  this  instrument  should  excel 
all  the  other  types.  The  Rubens  thermopile  is  only 
one-half  as  sensitive  as  a  bolometer;  but  it  can  be  greatly 
improved  by  using  thinner  wires  (0.06  mm  to  0.08  mm 
diameter)  and  by  using  the  instrument  in  a  vacuum.  The 
computed  errors,  due  to  the  Peltiei  about  1  part 
in  300.  The  thermopile  is  not  so  well  adapted  as  in  the 
bolometer  for  instantaneous  registration  of  radiant  energy, 
and  it  does  not  admit  so  great  a  range  in  variation  of  sen- 
sitivity, but  on  account  of  its  greater  steadiness  it  com- 
mends itself  for  measuring  very  weak  sources  of  radiation. 
for  example,  the  extreme  ultra-violet  and  infra-red  region 
of  the  spectrum.  A  thermopile  of  bismuth-silver  is  de- 
scribed. It  is  easily  constructed,  and  its  sensitivity  is  from 
two  and  one-half  to  three  times  that  of  the  iron-constantan 
pile.  A  surface  thermopile  is  also  described,  the  radiation 
sensitivity  attained  being  Six  sevenths  the  theoretical  value. 
I  he  Nichols  radiometer  cm  he  made  just  as  sensitive  as  the 
bolometer,  but  its  period  will  he  much  longer.  The  Nichols 
radiometer  is  not  selective  in  it^  action  and  hence  can  be 
used  for  measuring  ultra  violet  radiation  The  mam  oh 
jection  to  the  use  of  a  Nichols  radiometer  is  its  long  period. 

but  since  it  is  easily  shielded  from  temperature  changes 
and  since  it  is  not  subject  to  magnetic  perturbations,  this 
long  period  is  of  minor  importance  SO  long  as  one  is  deal 
mil;  with  a  eon  i.ml  source  of  radiation.  In  spectral-energy 
work  its  usefulness  is  limited  to  the  region  in  which  the 
window  is  transparent.  The  fact  that  the  Nichols  radioin 
eter  deflections  cannot  he  obtained  in  absolute  measure  is 
a  minor  objection,  since  in  only  a  feu  cases  thus  far  at 
least  has  u  been  necessary  to  determine  the  deflection.  The 
act i. m  of  a  Nichols  radiometer  is  somewhat  analogous  to  a 
photographic  plate  in  that  it  will  detect  weak  radiation, 
provided  one  can   wait    for   it,  and  on   account   of   its  great 


steadiness  it  is,  of  all  the  instruments  considered,  probably 
the  best  adapted  to  search  for  infra-red  fluorescence.  A 
bolometer  installation  is  so  distributed  that  it  is  difficult  to 
shield  it  from  temperature  changes.  In  spite  of  its  small 
heat  capacity  the  bolometer  has  a  -drift"  due  to  a  slow  and 
unequal  warming  of  the  strips.  Air  currents  which  result 
from  t  meter  strips  also  cause  a  variation  in  the 

deflections  of  the  auxiliary  galvanometer.  Nevertheless, 
despite  these  defects,  it  is  the  quickest  acting  of  the  four 
instruments  consid^  1'ted  for  register- 

ing the   energy    radiated   from   a   rapidly   changing   source. 
on  work  it  is  necessary  to  keep  the  bolometer 
less  than  1  cm  deflection.    A  vacuum  bolometer 
is   des<  1VC"    showing   thai 

quickest  acting,  the  most  reliable  and  the  most 
all  the   instruments  described  having  a  short  period.     The 
auxiliary  galvanometer  is  the  main  source  of  weakn- 

ring  radiate  1   in  places  subject  to  great 

rturbations  a  pei  'han  five  seconds, 

are  added   on   the 

and  a  modification  of  the  auxiliary 

galvanometer  — Bulletin    Bureau    of    Standards.    VoL    IX, 

No.   1,  1913. 

Telegraphy,  Telephonj   and  Bignals 

.— Kaki.  Okt  and  Josef  Rieger  — 
An  account  of  the  advances  made  by  the  authors  in  the 
1  uction  and  application  of  condenser  telephones.  They 
first  used  impregnated  thin  tissue  paper  as  dielectrics,  but 
they  are  now  using  India  rubber.  1  he  construction  of  a 
rubber   condenser   telephone   is   shown    in    Tig.    2.     On    an 


FIG.   2 — ROBBED 

aluminum  drum  o,  10  cm  in  diameter,  the  rubber  leaves  are 
stretched  in  the  manner  of  a  drumskin.  They  are  fixed 
around  a  periphery  so  that  no  irregular  vibration  can  take 
place.     Each  leaf  ;nr»  in  tnic'r 

a,„l  v.  he  drum  is  covered  by  a  cap 

ivided  with  contacts  K,  and  K,  making  contu 
with  the  plates,  and  a  hack  plate  if  is  fixed  at  I  distance 
from  the  case  as  a  reflector  for  sound  from  the  inner  sur- 
face of  the  condenser.  A  polarizing  voltage  as  high  as 
possible  must  be  used  to  secure  good  v.  lume.  The  break- 
down cint  of  the  condenser  used  by  the  authors  was  be- 
tween 500  i  .  and  for  1  meats 
they  used  a  unidirectional  em: 

motor-service  mains.  With  240  volts  they  foun.l  that  the 
volume  was  equal  to  that  of  an  electromagnetic  loud  speak- 
ing receiver  and  increased  substantially  with  emfs  of  300 
volts  and  400  volts.  The  theory  of  the  condenser  telephone 
is  given.  The  losses  occurring  in  a  condenser  telephone 
arc  due  principally  to  dielect:  !   and  are  exceed- 

ingly  small  with  a  rubber  dielectric.  The  useful  work  done 
extremely  small,  the  phase-angle  having 
been  found  by  measurement  to  be  very  nearly  00  deg.  In 
the  electromagnetic  telephone,  on  the  other  hand,  losses 
from  heating  and  eddy  currents  combine  to  give 

an  angle  of  much  less  than  00  deg..  although  the  angle  cor- 
ding to  the  useful  work  is  almost  negligible.  H 
Abraham  has  estimated  the  efficiency  of  a  receiver  at  o.I 
per  cent  For  loud-speaking  purposes  the  condenser  has 
the  great  advantage  that  the  line  current  can  be  increased 
by  usmg  heavy-current  transmitters,  without  any  "rattling" 
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of  the  diaphragms. — From  Archiv.  f.  Electrotechnik   (ab- 
stracted in  London  Electrician,  June  6,  1913). 

Telephone  Transmission  Calculations. — A.  J.  Aldridge. — 
An  abstract  of  a  paper  read  before  the  (British)  Institution 
of  Electrical  Engineers.  The  author  considers  the  theory 
of  telephonic  transmission  from  the  non-mathematical  point 
of  view,  describing  an  apparatus  for  simplifying  the  calcu- 
lations and  showing  its  applications  to  various  problems. 
Some  experimental  results  are  also  given.  The  subjects 
discussed  in  some  detail  include  calculations  of  loaded  lines 
and  reflection  losses.  The  paper  is  to  be  concluded. — Lon- 
don Electrician,  June  6,  1913. 

Lead  Alloys  for  Tapes. — A  note  on  a  recent  British  pat- 
ent (No.  25,090,  1912)  of  the  Weston  Electric  Company 
for  the  construction  of  tapes  primarily  intended  for  tele- 
phone switchboard  cables.  It  is  stated  that  by  using  an 
alloy  composed  of  from  93.25  to  96.75  parts  lead,  3  to  6 
parts  antimony  and  0.25  to  0.75  part  tin  the  tape  need  be 
only  about  half  as  thick  as  usual  with  pure  lead  tapes  to 
obtain  equal  strength. — London  Elec.  Ending,  June  5,  1913. 
Wireless  Telegraph. — Sir  Oliver  Lodge. — A  mathemat- 
ical paper  in  the  first  part  of  which  the  author  gives  a  sum- 
mary of  the  principles  and  a  mathematical  theory  of  the 
Goldschmidt  high-frequency  generator  for  any  number  of 
circuits  up  to  a  magnifying  ratio  of  10.  The  second  part  of 
the  paper  deals  with  obstacles  to  electric  wave  transmission 
due  to  various  kinds  of  opacity,  or  virtual  opacity,  in  the 
atmosphere.  It  emphasizes  the  important  influence  which 
the  highly  conducting  layer  necessarily  existing  at  a  certain 
height  must  have,  with  fluctuations  according  to  whether 
it  is  uniformly  spherical  or  irregular  in  shape,  and  with 
reference  also  to  the  distribution  and  amount  of  its  ioniza- 
tion. It  is  suggested  that  sunshine  interferes  with  this 
layer  either  by  altering  its  shape  through  heat  or  by  mak- 
ing its  transmission  more  gradual  through  general  supply 
of  beta  particles.  It  is  also  suggested  that  under  the  action 
of  solar  radiation  of  all  kinds  electrons  may  be  momentarily 
set  free  enough  to  promote  several  newly  expected  kinds 
of  atmospheric  capacity.  Incidentally  a  useful  practical 
expression  for  radiation  from  an  aerial  is  given  in  an 
equation  stating  that  the  radiation  power  in  kilowatts 
equals  four  times  the  square  of  the  amperes  times  the 
square  of  the  ratio  of  height  to  wave-length. — Philos.  Mag., 
June,  1913. 

Miscellaneous 

German  Association  of  Electrical  Engineers. — A  report 
by  G.  Dettmar  on  the  work  of  the  German  Association 
(Verband)  of  Electrical  Engineers.-  The  number  of  mem- 
bers is  5286.  Twenty-two  local  societies  belong  to  the  asso- 
ciation. A  review  is  given  of  the  work  of  the  different 
committees. — Elek.  Zeit.,  June  5,  1913. 

British  Electrical  Engineers  in  Paris. — An  account  by  J. 
B.  Picot  of  the  proceedings  of  the  joint  meeting  of  the 
(British)  Institution  of  Electrical  Engineers  and  the  So- 
ciete  Internationale  des  filectriciens  in  Paris. — La  Lumicrc 
Elec,  May  31,  1913.  The  alphabetical  registry  list  shows 
that  there  were  present  230  French  and  141  British  elec- 
trical engineers. — La  Lumiere  Elec,  June  7,  1913. 

British  Institution  of  Electrical  Engineers. — An  account 
of  the  annual  meeting  of  the  (British)  Institution  of  Elec- 
trical Engineers.  W.  W.  Duddell  was  re-elected  president. 
An  account  of  the  annual  report  is  given.  At  May  I,  1913, 
the  membership  of  the  institution  was  7084  compared  with 
6537  last  year.  This  total  was  made  up  of  seven  honorary 
members,  1549  members,  3535  associate  members,  671  asso- 
ciates, 260  graduates  and  1062  students.  The  correspond- 
ing numbers  last  year  were  7,  1389,  3089,  806,  o  and  1247. 
— London  Electrician,  June  6,  1913. 

Ebonite. — An  account  of  exhaustive  and  severe  tests  of 
various  grades  on  ebonite  made  at  the  British  National 
Physical  Laboratory  for  the  purpose  of  preparing  a  speci- 
fication of  ebonite. — London  Elec.  Reznew,  May  30,  1913. 


Book  Reviews 


Dynamo  Laboratory  Outlines  for   Students  in   Elec- 
trical  Engineering.      By   John    Fay    Wilson.      New 
York :    McGraw-Hill  Book  Company.    130  pages,  illus. 
Price,  $1. 
A  very  practical  laboratory  manual  for  electrical  engi- 
neering students.    It  consists  essentially  of  a  series  of  labo- 
ratory tests  on  electrical  machinery  and  apparatus,  giving 
the  directions  to  be  followed,  the  connections  to  be  used, 
references  in  technical  literature  to  be  consulted  and  ques- 
tions to  be  answered  on  the  measurements.     Twenty-three 
tests  are  recited  in  direct-current  measurements  and  sixteen 
in  alternating-current  measurements,  making  thirty-nine  in 
all.     Each  test  contains  ordinarily  more  than  one  series  of 
observations  to  be  made.    The  book  will  be  useful  to  labora- 
tory instructors  of  electrical  engineering  classes  in  colleges 
and  technical  schools. 


The  Electric  Motor  and  Its  Practical  Operation.  By 
Elmer  E.  Burns.  Chicago:  The  Joseph  G.  Branch 
Publishing  Company.  192  pages,  illus.  Price,  $1.50. 
Valuable  information  on  electric-motor  theory  and  prac- 
tice is  presented  in  this  book  in  clear  and  simple  language. 
The  author  states  that  he  has  treated  the  subject  in  a  way 
to  appeal  to  the  practical  electrician  or  mechanic  who  has 
not  the  technical  training  to  master  more  advanced  texts. 
The  book  would  seem  to  be  valuable  in  just  that  field.  Start- 
ing with  a  brief  account  of  the  discoveries  in  the  fields  of 
magnetism  and  electricity,  from  which  the  electric  motor 
was  developed,  the  author  quickly  takes  up  the  practical 
explanation  of  power  and  efficiency,  counter-emf  and  losses. 
Windings  and  commutation  are  discussed,  and  the  three 
main  types  of  direct-current  motors  are  explained,  together 
with  the  necessity  and  use  of  starting  equipment.  Some 
attention  is  also  paid  the  subject  of  alternating-current 
motors.  The  last  three  chapters  of  the  book  are  devoted  to 
the  general  subject  of  motor  applications  and  operation, 
covering  speed-control  methods,  motor  troubles  and  prob- 
lems of  selecting  and  installing  motor  equipment.  In  the 
appendix  is  given  a  valuable  tabulation  of  machines  used 
in  various  industries  and  the  approximate  power  required 
to  drive  them. 


Wireless  Telegraphy  and  Telephony  Simply  Explained. 

By  Alfred  P.  Morgan.     New  York:    The  Norman  W. 

Henley    Publishing    Company.      154   pages,    156    illus. 

Price,  $1. 
The  book  represents  an  effort  to  tell  the  main  facts  in  the 
story  of  wireless  signaling  in  an  attractive  and  easily  un- 
derstandable form.  It  cannot  be  classed  either  as  deeply 
theoretical  or  as  giving  a  comprehensive  practical  treatment, 
but  it  occupies  a  middle  ground,  containing  sufficient  simple 
theory  and  enough  practical  detail  to  make  it  valuable  as  a 
source  of  general  information.  An  explanation  is  given  of 
some  elementary  theory  and  its  bearing  on  wireless  phe- 
nomena. Then  the  subjects  of  transmitting  apparatus  and 
operation,  receiving  apparatus  and  methods  and  the  theory 
of  tuning  and  couplings  follow  in  logical  order.  The  sec- 
tion devoted  to  wireless  telegraphy  closes  with  a  chapter 
on  its  applications  along  commercial,  naval  and  military 
lines.  There  is  next  given  some  matter  relating  to  the 
human  ear  and  to  various  forms  of  speech  transmission, 
followed  by  a  lengthy  discussion  of  the  subject  of  wireless 
telephony.  The  reader  should  be  warned  that,  while  a  good 
deal  has  been  accomplished  in  this  field,  the  wireless  tele- 
phone is  still  far  from  a  commercially  practicable  thing.  In 
the  closing  chapter  the  author  indulges  in  some  mild  specu- 
lations as  to  possible  future  developments  along  these  lines, 
and  particularly  with  reference  to  wireless  energy  trans- 
mission. 
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New  Apparatus  and  Appliances 


An  Illustrated  Descrfptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Pull   Receptacle  for  Outlet   Boxes 

In  the  past  it  has  been  the  practice  to  mount  on  0 
boxes  a  pull  receptacle  which  had  been  primarily  designed 
for  use  as  a  wall  receptacle, 
as  there  was  no  especialy 
designed  receptacle 
let  boxes.  The  firm  of 
Pass  &  Seymour,  Inc.,  is 
placing  on  the  market  a 
pull  receptacle  for  use  with 
4-in.  wall  boxes.  The  por- 
celain projecting  ring 
shown  in  the  accompany- 
ing illustration  insulates 
the  metallic  shell  from  the  box  and  from  the  ceiling, 
thereby  permitting  its  use  on  metal  work.  This  device 
is  fitted  with  a  pull  chain  as  indicated. 


PULL    RECEPTACLE 


Ventilated  Magnetic  Brakes 

I  he  selection  of  the  correct  size  of  magnetic  brake  has 
in  the  past  been  more  or  less  a  matter  of  guesswork,  as  the 
brakes  have  usually  been  rated  by  the  manufacturers  in 
horse-power.  This  manner  of  rating  has  been  rather  in- 
definite, since  the  size  of  the  brake  required  depends  upon 
other  factors  of  service.  To  eliminate  uncertainty  and  to 
allow  the  selection  of  the  proper  size  of  brake  for  all  cases 
the  Cutler-Hammer  Clutch  Company.  Milwaukee.  Wis.. 
ha  developed  for  the  market  an  improved  type  of  venti- 
lated magnetic  brake  rated  in  horse-power,  maximum 
torque  in  pounds-feet,  and  work  in  foot-pounds  per  minute. 
These  brakes  consist  of  a  hull.  a  series  of  stationary  and 
rotating  disks,  an  inclosing  case,  a  spiral  spring  and  an 
electromagnet.     The  huh.   which    is   mounted  on  the  shaft. 


braking   qualities,   deters 
of  tests. 

The  rotating  disks  an  ■■  ith   internal  radial  air 

passages  similar  to  those  found  in  the  runner  of  a  cen- 
trifugal pump.  When  set  in  motion,  air  is  drawn  through 
inlet  p  the  hub  and  ejected  from  OUtli 

in  the  side  of  the  disk-inclosing   frame  under  the 
The  ventilal  'rin^  quali- 

ties.    No  lubrication  is  required  and  little  attention  is 
to    be    necessary.      Normally,    the    stationary    and    rotating 
disks  are  pressed  lent  by  meat 

1  il  spring.    The  electromagnet  serves  to  compress  this 
and  release  the  pi 
to  release  the  brake.     The   intensity  of  the  braking 
can  easily  be  adjusted,  and  brake  application  and  re- 
lease are  made  without  shock  or  hammer.     The  actuating 
forces  being  balanced   within   the  brake,   no   end-thi 
imposed  on  the  shaft  to  which  they  are  attached.     All  parts 
of  the  brake  are  easily   accessible,  as   loosening  the  three 
bolts  at  the  end  of  the  magnet  case,  shown  in  Fig.  I, 
the  disks  to  be  slid  out  along  the  shaft. 


Vertical  Chain-Pull  Angle  Socket  for  Incandescent 

Lamps 
A  vertical,  straight  .1 
candescent  n     put    on    the    market    which 

pessesses  several  creditable  features.  The  accompanying 
cross-sectional  view  of  the  assembled  socket  lamp  and 
reflector  shows  the  interior  res  supplying   the 

lamp  with  electricity  enter  the  socket  through  the  bushing 
marked  A.  which  is  rigidly  fastened  to  the  socket  and  not 
to   the   cap,   thus   avoid  ght-angle  turns   ti 

which  to  thread  the  wil  0  eliminating  any 

on   the   cap.    which    1-    usually   connected   to   thi 

hain   B   is   made   flat   in 
that   •  '  and  t,,c  rct1,  "   " 


KNii  <nx*   ' 


carries    the    rotating    disks.       These    disks    are    interli 
between   the   stationary    disks   which   are   anchored    to   the 
inclosing  case.     The  friction  Immgs  on  the  Stationary   disks 
are  made  from  a  patented  producl  consisting  of  a  wea 

asbestos  and  brass  wire  and  are  riveted  to  the  stationary 
disks  by  countersunk  copper  rivets  The  material  of  these 
linings    lias    been    chosen    on    account    of    its    wearing    and 


lower  end  of  the  chain 

which    constitute    a    majority    of    the    pull    chains    used    at 

it       ["he  chain  operates  the  cam-shaped  fiber  pie. 

other  tooth  of  which  bears  a  metal  strip  D.     Spring 

e  lamp  with 
electricity;  spring  F  is  neutral  in  ti  lown  and  is 

secured   to  a   fiber   block   at    its   right-hand   end.     Strip   D 
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is  connected  through  the  axis  of  the  cam  C  to  the  central 
terminal  of  the  incandescent  lamp.  When  the  chain  B 
is  pulled  from  the  position  shown,  C  turns  counter-clock- 
wise, raising  spring  F  into  contact  with  E  and  at  the  sam.e 
time  making  contact  with  D  and  lighting  the  lamp.  An- 
other pull  of  the  chain  rotates  the  cam  farther  in  the 
direction  stated  with  a  snap  movement,  during  which  two 


DETAILS   OF   PULL   SOCKET 

series  gaps  are  inserted  in  the  circuit  by  the  separation  of 
D  and  F  and  F  and  E  respectively.  The  series  break 
assisted  by  the  snap  action  of  the  cam  extinguishes  the  arc 
which  occurs  on  breaking  the  electric  circuit.  The  chain 
pulls  along  the  tangent  to  the  cam,  and  the  action  is  very 
easy  and  thus  relieves  the  fixture  of  considerable  strain. 
The  socket  is  manufactured  by  the  Benjamin  Electric 
Manufacturing  Company  of  Chicago. 


Safety  Device  for  Line  Crossings 

To  protect  the  conductors  of  transmission  lines  from  arcs 
occurring  at  the  insulators  and  to  give  greater  assurance 
of  safety  to  telephone  or  low-tension  wires  crossing  be- 
neath high-tension  leads  the  Clark  Electric  &  Manufactur- 
ing Company,  of  149  Broadway,  New  York  City,  has  de- 
veloped several  types  of  overhead  clamping  sets.  In  Fig.  1 
are  shown  typical  clamps  for  use  in  connection  with  woooden 
poles  on   lines  carrying  a   potential   of  2300  volts   or   less. 


CLAMPS    FOR    LINES    CARRYING    23OO    VOLTS    OR    LESS 


These  insulator  clamps  are  made  either  of  a  copper  com- 
position possessing  high  tensile  strength  or  of  galvanized 
or  sherardized  malleable  iron  and  are  fitted  with  galvanized 
or  copper-plated  steel  bolts.  It  is  said  that  in  some  locali- 
ties the  copper  clamps  give  better  satisfaction  when  used 
on  bare  copper  conductors  and  the  iron  clamps  on  steel  or 
aluminum   conductors   as   this   arrangement   precludes   the 


possibility  of  electrolytic  action  occurring  between  the  two 
metals. 

The  type  of  overhead  clamping  set  shown  in  Fig.  2  has 
been  designed  to  meet  railroad  companies'  specifications 
for  high-tension  line  crossings.  The  turnbuckle  shown  in 
the  figure  is  provided  to  take  up  any  variation  in  dimen- 
sions between  the  insulators  but  may  if  desired  be  replaced 


FIG.    2 CLAMP    FOR     HIGH-TENSION    LINES 

by  a  flat  steel  bar.  These  insulator  clamps  are  sometimes 
made  with  upper  as  well  as  lower  bolts  and  a  top  connecting 
member.  Either  copper  or  aluminum  bushings,  depending 
on  the  nature  of  the  conductor,  are  pcovided  at  the  clamp 
to  prevent  injury  to  the  line  wire. 

It  is  stated  that  tests  have  been  made  which  show  that 
although  the  conductor  may  become  severed  at  a  point  over 
the  head  of  the  insulator  directly  between  the  clamping 
members  of  the  set,  the  broken  line  wires  will  not  be  pulled 
through  the  clamp. 


Portable  Testing  Battery 

The  portable  testing  battery  sets  manufactured  by  Mr. 
E.  Marcuson,  of  136  Liberty  Street,  New  York  City,  de- 
scribed in  the  Electrical  World  Feb.  17,  1910,  have  recently- 
been  improved  by  the  addition  of  switching  apparatus 
which  quickly  puts  at  the  command  of  the  operator  any 
one  of  a  number  of  different  potential  values.  Formerly 
different  voltages  were  obtained  by  the  use  of  a  "tapping 
clip,"  but  that  method  was  found  to  be  inconvenient.  In 
the  accompanying  illustration  is  shown  a  160-volt  battery 
equipped  with  such  a  switch.  The  eight  cells  in  this  battery 
are  arranged  in  ten  equal  groups,  each  capable  of  giving  16 
volts.  By  means  of  the  switch  any  or  all  of  the  ten  sections 
may  be  connected  to  the  two  binding  posts  in  any  manner 
desired.     By  placing  the  switch   arms  in  the  proper  posi- 


P0RTABLE   TESTING    BATTERY 

tions  the  following  voltage  combination  can  be  obtained: 
16,  32,  48,  64,  80,  96,  112,  128,  144,  160  volts;  80  volts  mul- 
tiple series;  16  volts  multiple  series.  The  spring  clip  at- 
tached to  the  side  of  the  box  may  be  used  for  tapping  at 
points  in  any  section  for  obtaining  intermediate  voltage 
steps.  The  dimensions  of  the  containing  box  of  the  160- 
volt  battery  are  10.5  in.  by  10.5  in.  by  7  in.  and  the  total 
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weight  of  the  batter)   ready  for  use  is  34  lb.    All  parts  of 
the  battery  arc  visible,  accessible  and  removable,  and  it  is 
claimed  that   the   low   maintenance  cost  of  these  outfits  al- 
lows them  to  compare  favorably  with  oilier  types  "I   ;■■ 
tial  batteries. 


Push-Button  Accessible  from  Several   Directions 

An  electric  push-button  for  operating  automobile  horns, 
which  can  bi   pn     •  irections,  is  shown 

in  the  accompanying  cros     ectional  view.     The  novel  fea- 
ture of  this  push-button  is  the  fact  that  the  top  as  a 
is  the  movable  element      With  this  design  of  push-button 
it  is  po  sible  I"  close  the  contact  by  pressing  it  on  the  -id. 
or  top  with  the  elbow  when  it  is  not  within  easy  reach  of 


Movable  Element 


in...     1      \  ' .  1 1    .  ■       1        1  >  1     VIEW 


AND    '  ROSS-SEI  I  ION    in 


the  lingers.     The  device  is  I.87S  '"•  '"  diameter  and  can  be 
clamped   to  one  of  the   arms  of   the   steering   wheel.      The 
device  is  manufactured  by  the  Dean    ^uto   Di 
pany,  Chicago. 

Vacuum  Horse-Grooming  Set 

l  In'  New  York  City  park  department  has  recently  pur- 
chased a  motor-driven  vacuum  horse-grooming  set  foi 
Central  Park  stables.  By  the  use  of  ibis  machine  the 
effectiveness  of  the  usual  currj  comb  is  obtained  with  the 
added  advantage  of  the  removal  of  all  <hrt  and  dandruff  in 
a  sanitary  manner.  The  dirt  is  not  brushed  from  plai 
place  and  does  not  get  into  the  air  to  be  inhaled  by  the 
groom,  but  is  instantlj  sucked  away  through  a  vacuum  hose 
and  blown  into  a  gunnj  sack. 

The    illustration    shows    the    park    department's    horse 
grooming   set    mounted   upon  a   special  truck    for  ease  in 


DR1\  1  N     H0RS1  -GROOM  I  s- 

handling,    As  th<     et  weighs  onlj  a  few  pounds  and  can  be 
carried  by  hand  the  truck  may  be  dispensed  with  it  it 
sirable,     ["he  horsi   grooming  set  is  particularly  effective  in 
removing  all  of  th<   loose  hairs  after  clipping. 

This    electric    vacuum-cleaner    horse-grooming    set 
built  bj   the  B    F.  Sturtevant  Company,  Hyde  Park.  Bos- 
ni.iss.,  and  \\a<  sold  by  the  W<  c  Company. 


Pre-Cooiing   Refrigerator  Cars  Electrically 

The   accompanying   illustration    si  rocco 

blower^  driven  by  75-hp  motors  which  are  used  by  the 
Pacific  Fruit  Express  '  ompany,  Roseville,  Cal.,  for  pre- 
cooling  fruit  cars  previous  to  filling  their  refrigerators 
with  ice.  Air  is  drawn  from  cooling  rooms,  in  which  the 
temperature   is   ke|  direct- 


MOTORS    DR1 

expansion  ammonia  ends,  and  is  forced  into  the  ca- 
ducing    their     temperature    and     effecting    a     considerable 
saving  in  ic<  during  1 1  ansportation. 

means  of  special!)  designed  motor-driven  valv< 
air  current  can  be  reversed   s,,  that   the   fans  exhaust   foul 
air  from  the  cars  previous  to  pre-cooling.     The  motors  lor 
this  installation  were  supplied  by  the  Westinghousc   : 
trie  &•  Manufacturing  Company,  East  Pittsburgl 


Universal  Armature  Winding  Machine 

Many  repair  men  have  found  that  small  motor  armatures 
cannot  be  rewound  b)  hand  at  a  price  which  will  justify 
attempting  the  work.  An  armature  winding  machine 
which  will  wind  any  small  drum  armature  having 
diametrical  or  skewed  chord  windings  m   straight,  open  or 


1 


overh  shown  in  1  ig.  1      The  mac!. 

nature,   the 
The 

■    fixing  the 
point   at   which   t  the   armature  so  that    when 

the  up|  ind  the  armature  held  ag 

the   si  '    will   be  in  the   c 
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receive  the  wire.  A  wrench  wheel  of  such  proportions  that 
it  will  not  permit  the  operator  to  exert  excessive  pres- 
sures upon  the  armature  cores  is  provided  for  tightening 
the  clamping  jaws.  The  large  hand-wheel  which  is  seen 
at  the  back  of  the  machine  is  valuable  for  stopping  and 
backing  and  for  turning  the  armature  slowly  in  starting  or 
finishing  the  coil. 


recommended.  For  hardening  high-speed  steel,  where 
temperatures  up  to  1300  deg.  C.  are  required,  barium 
chloride  only  should  be  used. 

The  equipment  shown  in  the  illustration  is  installed  in  a 
blacksmith  shop  for  hardening  high-speed  steel  and  about 
65,000  tools  are  handled  per  year.  The  tools  are  first  placed 
in  the  preheater,  which  is  oil-fired,  the  air  blast  having  a 
pressure  of  8  oz.     The  shelf  on  the  front  of  the  preheater 


HG.    2 SUGGESTION    FOR     MOUNTING    ARMATURE    WINDER 

For  driving  the  armature  winder  a  1/6-hp  motor  operat- 
ing at  from  300  r.p.m.  to  400  r.p.m.  is  recommended  when 
used  with  a  foot  controller.  The  drive  should  have  a  revo- 
lution-counter attachment  for  recording  the  number  of 
turns  of  wire.  The  coils  are  wound  successively,  and  the 
armature  is  shifted  after  the  required  number  of  turns 
have  been  placed.  For  winding  armatures  with  skewed 
slots  the  jaws  are  made  adjustable  to  any  diagonal  line 
and  the  winding  operation  is  identical  with  that  for  straight 
slots.  Fig.  2  contains  a  helpful  suggestion  for  mounting 
the  armature  winder. 

This  machine  has  recently  been  put  on  the  market  by  the 
P.  E.  Chapman  Electrical  Works,  of  Tenth  and  Walnut 
Streets,  St.  Louis,  Mo. 


ELECTRIC    FURNACE     AND     AUXILIARY     EQUIPMENT 

is  used  as  a  receptacle  for  the  tools  which  are  to  be  hard- 
ened. The  tools  are  quenched  in  the  oil  bath  shown 
to  the  left,  which  is  agitated  by  air  to  keep  it  cool.  The 
electric  furnaces  described  above  are  manufactured  by  the 
General  Electric  Company,  Schenectady.  N.  Y. 


Motor-Driven  Geared-Head  Lathe 

The  illustration  herewith  shows  a  motor-driven  16-in. 
geared-head  lathe  designed  to  meet  conditions  imposed  by 
the  use  of  high-speed  steels.  The  controlling  levers  are  all 
within  easy  reach  from  one  position  in  front.  There  are 
eight  mechanical  changes  of  speed  for  the  spindle  with  the 
main  shaft  running  at  a  constant  speed  of  900  r.p.m.  On 
four    speeds    the    spindle    is    driven    directly    through    the 


Electric  Furnace  for  Tool  Hardening 

To  harden  properly  the  many  tools  and  dies  in  the  mam- 
moth plants  of  the  present  day  requires  scientific  methods 
and  reliable  apparatus.  In  the  electric  furnace  shown  here- 
with the  crucible  for  the  bath  is  lined  with  firebrick  slabs 
cemented  together  to  prevent  leakage  of  the  bath.  The  di- 
mensions of  the  crucible  are  8  in.  by  8  in.  by  12  in.  deep, 
although  the  bath  is  only  8  in.  deep.  The  lining  is  sur- 
rounded by  heat-insulating  material  and  the  entire  con- 
tainer is  held  in  a  sheet-iron  case.  Two  iron  electrodes 
on  opposite  sides  of  the  crucible  are  of  sufficient  area  to 
allow  the  current  to  flow  through  practically  every  part  of 
the  bath,  thereby  insuring  uniform  temperature. 

A  regulating  transformer  is  provided  for  varying  the 
potential  impressed  on  the  bath  and  consequently  the  tem- 
perature of  the  bath.  The  secondary  coils  of  this  trans- 
former are  directly  connected  to  the  furnace  electrodes, 
while  the  primary  coils  are  subdivided  into  a  number  of 
sections,  taps  from  the  latter  being  brought  out  to  a  dial 
switch.  By  turning  the  dial  through  two  revolutions 
twenty-one  adjustments  can  be  made,  varying  the  tempera- 
ture from  that  necessary  to  keep  the  bath  just  above  the 
ig  point  to  that  required  to  start  the  furnace. 

For  hardening  carbon  steel  where  the  temperature  re- 
quired varies  from  750  deg.  to  1000  deg.  C.  a  mixture  of 
barium  chloride  and  potassium  chloride  is  used.  For  ordi- 
nary  tool    steel    equal    parts   by   weight   of    the   salts    are 


MOTOR-DTIVEN    GEARED-HEAD    LATHE 

tumbler  and  gear  cone,  and  on  the  other  four  it  is  driven 
through  the  back  gearing.  The  minimum  spindle  speed  is 
11  r.p.m.  and  the  maximum  speed  is  approximately 
687  r.p.m. 

The  headstock  of  the  lathe  is  of  the  improved  tie-bar 
pattern,  with  annular  bearings  of  special  metal.  The  car- 
riage  is   stopped   automatically    at    the   end   of   the   desired 
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travel  when  either  feeding  or  screw  cutting — an  arrange- 
ment that  is  highly  valuable  for  internal  work  and  for 
duplicating  pieces. 

The  lathe,  which  is  manufactured  by  the  Hendey  Ma- 
chine Company,  Torrington,  Conn.,  is  driven  by  a  2.75-hp 
Westinghouse  motor. 


Inclosed  Motor  in  Woodworking  Plant 

Totally  inclosed  motors  are  now  deemed  a  necessity  in  a 
woodworking  shop  as  a  security  from  damage  by  fire.  In 
the  illustration  herewith  is  shown  a  totally  inclosed  motor 
with  automatic  controller  operating  a  band-saw.  The 
motor  is  fitted  with  solid  cast  iron  end  bonnet  on  the  pulley 
end  and  provided  on  the  commutator  end  with  inclosing 
doors  which  lock  with  a  wing  nut  latch  and  are  hinged  to 
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open  either  side.     In  this  manner  rea<  to  the  com- 

m'utator  is  gained.     An  inclosing   bl  ircelain  pro- 

tects  the  terminals  so  thai  a  hammer  or  Other  tool  acci- 
dentally dropped  on  top  ol  the  motor  does  not  endanger 
the  shop  or  the  motoi  itsell  through  arcing  01  short  circuit 
ing.  Although  totally  inclosed,  this  machine  operates  at  a 
temperature  rise  ol  li  than  0  deg  '  under  continuous 
full  load,  llie  motor,  which  is  rated  .it  2  hp  and  operates 
at  1100  r.p.tn.  on  220-volt  direct-current  circuits,  is  made 
in   tin    I liehl  MaiM:  tbeth,  N'.  .1. 


Double-Pass,  Two-Drum  Boilers 

l  in  illustration  which  is  presented  herewith  shows  .1 
longitudinal  section  ol  a  635-hp  boiler  with  superhi 
which  is  in  operation  .it  the  Grand  I  entral  ["erminal 
in  New  York  (  u\.  I  he  horizontal  baffling  on  the  l 
row  of  tubes  maj  bi  seen  extending  ovei  the  furnace  and 
back  over  the  bridge  wall,  forming  the  roof  of  the  combus 
tion  chamber.    In  this  boiler  the  middle  baffle  is  located  on 

the   ninth    row    of   tubes   and   consists   Ol    a    special   cast-iron 

baffle  extending  from  thi    real   wati  d  the  front 

water-leg  with  a  sufficient  opening  for  the  passage  of  the 
gases,  On  the  top  row  ol  tubes  an  placed  I  tiles  extend- 
ing from  the  front  watei  leg  to  witbin  .1  few  feel  of  the 
rear   water-leg.       n  ■    path   of   travel   of   the    . 

i--  long  and  the  Unlet    silt  face  is  eonipacth    arranged,  so  that 

there  is  efficient  absorption  of  the  heat  in  the  gases,  even 
with  the  comparatively  high  furnace  temperatures  resulting 
from  the  design  ol  the  combustion  chamber. 

\notii.i  interesting  point  shown  in  tln^  drawing  is  the 
superheater  design  [wo  superheater  units  placed  above 
the  water  line  in  .1  firebrick  chamber  are  used  for  each 
boiler.     \  flue  cot  hamber  with  the  furnace,  and 

.1  small  percentage  of  the  furnact   gases  flow  up  these  flues 
and  supply  heat  to  the  superheater  tubes.     The  hot  . 
make  two  passe:  ovei  thi     uperheater  and  then  flow  out  of 


the  superheater  chamber  at  the  end  nearest  the  front  header, 
and  before  reaching  the  uptake  they  pass  under  the  boiler 
drum.  A  damper  in  the  superheater  outlet  gives  complete 
control  of  the  amount  of  gases  flowing  over  the  tubes, 
thereby  permitting  temperature  regulation  and  also  the  en- 
tire cutting  off  of  the  supply  of  hot  gases  when  satur- 
ated steam  is  desired  or  when  there  is  no  boiler  load.     N'o 


635-HP    BOILED    WITH     SUPERHEATER 

provision  is  made  for  flooding  the  superhi 

ation    is   unnecessary.      -  ng    is    unnecessary,    de- 

irming  impurities  are  not  made  within  the 
superheater  • 

nuance  of  one  of  these  653-hp  units  at  thi 

TEST    OF    635-HP     HEINE    IIOILER     WITH     SUPERHEATER 


Square    feet    of    shaking    grate-  125 

Coal   Analysis,   marie  at    Harris   Laboratory.    New   York  City: 
As    receiveri: 

Moistuie      ....  4  ut 

Ash 

Heal  in.  10,880 

0*1 — 

448.00 

8  166 
Total   weigh-  26.075 

Total   weight  of  water   fed   1  164.205 

Hourly   Quantil 

Dry  coal  per  hour,  lb,  J.0J5 

■   hour  from  and  at  212  def.    Kahr.,  lb .'6.040 

Steam    pressure,    lb     gage  176 

Temperature    lcr.1    water.    arl  41 

Stipe-  122 

119 
alto: 

:  otite.l  per  lb.  coal,  actual  ci  6  JO 

.-  6red  8  16 

8. 58 

ral  Tcrmit  1  the 

.    Suck- 
wheat   anthracite  coal  and   nal  md  an  efficiency 

The   boiler  was  manu- 
factured bv  the  Heine  Safety  Boiler  Company,  St  Louis, 
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Public  Utility,  Commercial,  Corporate  and  Trade  Devel- 
opments—The Electrical  Material  and  Security  Markets 


Boiler  Equipment  Sent  to  Mexico. — An  order  for  a  260-hp 
boiler  for  use  on  a  Mexican  sugar  plantation  was  recently 
obtained  by  the  Abendroth  &  Root  Manufacturing  Com- 
pany, through  Carr  Brothers,  exporters,  of  32  Broadway, 
New  York. 

Lighting  Installation  at  Rochester,  N.  Y. — The  depart- 
ment store  of  E.  W.  Edwards  &  Son  at  Rochester,  N.  Y., 
is  being  equipped  with  wall  and  pendent  fixtures — 1000 
in  all — by  the  Goodwin  &  Kintz  Company,  of  Winsted, 
Conn.  The  latter  company  is  also  supplying  the  fixtures 
in   the   Henry  W.   Oliver  Building  in  Pittsburgh,   Pa. 

New  Electrical  Appliance  Recently  Put  Out. — The  Shel- 
ton  Electric  Company,  of  14  East  Forty-second  Street, 
New  York,  lias  recently  put  on  the  market  a  new  form 
of  electric  drink  mixer  for  soda  fountain  and  similar  use. 
The  apparatus,  it  is  claimed,  is  more  efficient  and  more 
serviceable  than  other  machines  previously  employed  for 
this   work. 

Electrical  Business  Good  in  the  Carolinas  at  Present. — 

From  Robinson,  Nelson  &  Company,  electrical  supply  deal- 
ers and  jobbers,  of  Richmond,  Va.,  word  is  received  to  the 
effect  that  business  conditions  in  and  about  that  city  have 
been  somewhat  dull  during  the  month  of  June,  but  that 
their  business  in  both  North  and  South  Carolina  has  been 
very  good. 

Safety  Lamp  Approved  by  the  Bureau  of  Mines. — The 
Ceag  portable  electric  mine  lamp,  made  by  the  Mannes- 
mann  Light  Company  of  America,  55  John  Street,  New 
York,  has  recently  been  tested  and  approved  by  the  Bureau 
of  Mines  and  certified  as  permissible  for  use  in  gaseous, 
mines.  The  company  is  planning  to  start  an  active  cam- 
paign for  the  introduction  of  the  improved  device  into  the 
coal-mining  and  allied   industries. 

Adjustable  Fixture  Hangers  Used  in  Big  New  York 
Buildings. — Among  the  large  buildings  in  New  York  City 
recently  equipped  with  the  Knight  adjustable  fixture  hang- 
ers are  the  Municipal  Building,  the  new  Stern  Brothers  de- 
partment store,  on  West  Forty-second  Street,  and  the 
Hotel  Theresa,  at  125th  Street  and  Seventh  Avenue.  A 
number  of  apartment  houses  have  also  been  furnished  with 
these  hangers.  They  are  manufactured  by  the  Empire 
Engineering  &  Supply  Company,  of  227  Fulton  Street,  New 
York. 

Biscuit  Company  Equips  a  Large  Plant  in  New  York. — 

The  Loose-Wiles  Biscuit  Company,  of  Kansas  City,  Mo., 
has  put  up  a  large  plant  in  Long  Island  City  and  has  placed 
orders  recently  for  extensive  mechanical  and  electrical 
equipment  for  the  same,  including  a  1500-hp  Babcock  & 
Wilcox  boiler  and  superheater,  three  625-kva  Curtis  turbo- 
generators, a  25-kw  and  15-kw  exciter  set,  a  14-kw  motor- 
generator  set,  and  105  motors  of  ratings  between  2  hp  and 
35  hp  for  drive  purposes  in  various  parts  of  the  factory. 
The  electrical  apparatus  is  all  of  General  Electric  make. 

General  Electric  Sales  to  Industrial  Companies. — Elec- 
trical generating,  drive  and  control  apparatus  of  General 
Electric  Company  manufacture  will  be  installed  in  the  near 
future  by  the  following  industrial  and  railway  companies: 
American  Printing  Company,  Fall  River,  Mass.,  two  1500-  . 
kw  Curtis  turbo-generators;  Atlas  Portland  Cement  Com- 
pany, Ilasco,  Mo.,  eight  synchronous  motors  of  various 
ratings,  with  exciter  equipment,  nine  215-kva  transformers, 
three  600-kw  rotary  converters  and  switchboard  panels; 
Fisk  Rubber  Company,  Chicopee  Falls,  Mass.,  motors  and 
switchboard  apparatus;  Robert  Gair  Company,  Brooklyn, 
N.  Y.,  a  300-kw  Curtis  turbo-generator;  Colgate  &  Com- 
pany, Jersey  City,  N.  J.,  a  500-kva  generator,  a  22-kw  ex- 
citer and   switchboard;    Delaware   &   Hudson    Company,   of 


Albany,  N.  Y.,  a  665-kva  frequency-changer  set  and  switch- 
board apparatus,  and  the  Fort  Dodge,  Des  Moines  &  South- 
ern Railroad  Company,  of  Des  Moines,  la.,  thirty-nine  mo- 
tors of  ratings  between  1  hp  and  50  hp,  and  thirteen  trans- 
formers with  switches  and  control  panels. 

Mica  Schedule  Thought  Too  Complicated.— Interviewed 
early  this  week  as  to  the  effect  of  the  change  in  the  mica 
schedule  proposed  by  the  Senate,  A.  O.  Schoonmaker,  of 
66  Park  Place,  New  York,  stated  that  while  as  an  importer 
of  mica  the  changes  if  finally  approved  would  be  of  some 
benefit  to  him,  especially  on  the  higher  grades  of  mica, 
he  would  rather  see  a  uniform  rate  for  all  grades,  as  in- 
volving less  confusion  and  red  tape  all  around.  Concern- 
ing the  present  conditions  in  the  trade,  he  said  that  there 
had  been  a  good  demand  for  mica  all  through  the  spring 
and  that  prices  had  been  maintained  at  a  fairly  good  level. 
Just  at  present  there  is  a  slight  falling  off,  due  to  the  usual 
summer  let-up  in  general  business  activity. 

Present  Status  of  the  Tariff.— On  June  20  the  Senate 
finance  committee  completed  the  draft  of  a  new  tariff  bill 
which  is  designed  to  replace  the  Underwood  bill  and  which 
contains  some  rather  unusual  features  both  of  general  inter- 
est and  of  particular  interest  to  the  electrical  industry.  A 
large  number  of  changes  were  made  in  the  rates  proposed 
in  the  House  bill  and  the  estimated  net  result  is  a  gain  of 
about  $5,000,000  in  revenue,  but,  contrary  to  the  custom 
in  past  years,  when  the  Senate  has  invariably  suggested 
material  increases  in  rates,  there  are  only  a  few  classifica- 
tions on  which  important  increases  have  been  made.  The 
free  list  was  extended  considerably  in  the  Senate  bill  and 
the  general  tendency  was  to  reduce  the  rates  on  necessi- 
ties and  increase  those  on  articles  and  material  of  secondary 
importance.  Several  changes  were  made  in  classifications 
of  special  interest  to  electrical  manufacturers  and  im- 
porters of  material  used  in  that  industry.  In  place  of  a  30 
per  cent  duty  on  mica  and  manufactures  of  mica  there  were 
promulgated  the  following  rates:  value  15  cents  per  lb  or 
under.  4  cents  per  lb.;  between  15  and  75  cents  per  lb., 
25  per  cent;  over  75  cents  per  lb.,  20  per  cent;  cut  mica! 
30  per  cent.  The  net  result  of  the  change  is  thought  by 
importers  to  be  a  little  in  their  favor.  The  carbon  schedule 
has  been  extended  by  the  addition  of  the  classification 
"carbons  for  flaming-arc  lamps  not  especially  provided  for," 
on  which  a  duty  of  30  per  cent  is  proposed.  This  mean's 
if  it  is  passed,  that  the  duty  on  high-grade  German  and 
Austrian  electrodes  will  be  materially  increased,  since  under 
the  classification  in  the  Underwood  bill  these  electrodes 
were  to  be  admitted  at  the  same  rate  as  the  ordinary  lamp 
electrode,  namely,  15  cents  per  100  ft.  Importers  of  these 
high-grade  electrodes  claim  that  the  proposed  rates  will 
be  almost  prohibitive  and  will  greatly  retard  the  growth 
of  the  flaming-arc-lamp  industry  in  this  country.  In  the 
iron,  steel  and  aluminum  schedules  there  were  substantial 
decreases  in  rates  on  the  rougher  grades  and  scrap  and 
slight  increases  on  the  fabricated  forms.  The  revised  bill 
was  submitted  to  the  Democratic  caucus  on  Tune  21  by 
Senator  F.  M.  Simmons,  chairman  of  the  Senate  finance 
committee.  It  was  predicted  that  within  a  week  it  would 
be  reported  to  the  Senate.  No  definite  action  had  been 
taken  on  the  income-tax  feature  of  the  bill  at  this  writing 
but  the  section  relating  to  the  examination  of  the  books 
of  foreign  manufacturers  (which  has  caused  much  unfavor- 
able comment  and  some  rumors  of  retaliatory  measures  by 
European  governments)  was  eliminated,  along  with  the 
proposed  plan  for  a  reduction  of  5  per  cent  on  goods  im- 
ported m  American  ships.  It  is  very  probable  that  provi- 
sion will  be  made  for  an  increase  in  duty  by  the  President's 
order  in  the  case  of  imports  from  countries  which  dis- 
criminate against   the   United  States. 
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Underground  Construction  for  Dallas.— The  Dallas  Elec- 
tri<  Corporation,  Dallas,  Tex,  has  appropriated  approxi- 
mately $1,000,000,  to  be  used  in  placing  all  "1  dis- 
tributing lines  underground  on  Elm  Street  between  Market 
and  Harwood  Streets,  and  on  Mam  and  Commerce  Streets 
en  Market  and  I  entral  Avenue.  When  this#change 
,mpleted   all   poles  excepting  those  carryinf    rl 

,Uej    wires    will    be    removed    from    the    streets   as 

1  According  to  existing  plans  the  underground  sys- 
tem will  be  installed  in  iJ4-in.  sherardized  duct,  and  dis- 
tributing lines  will  be   No.  6  armored  cable,  juti 

Metal-Filament    Lamps    Preferred.— During     1012    there 
was  a  notable  in.  r.  as.    in  the  prodt 

incandescent   lamp  '      improve- 

m    quality    whi.  I 

old    carbon    lamp-     Pri 

mi  I3     un  ti  ad  uino  ,amP 

manufa.  tun  -      mpanii  d  I  ing  and  the  grant- 

ins   ol    n  bat.       n  l  »i""'"--r  ' 

\,   the  presenl   timi    th 
panies  engaged  in  this  busim 
trie  <  ompany  and  the     ii 

New  Corporation  to  Handle  Electric  Railway  and  Cen- 
tral-Station Equipment.— I  be  I  S.  Van  Loan  Railway 
Equipment  Company,  with  general  offices  at  233  Broadway, 
New  Vo,k.  and  Factorj  al  Reading,  Pa.,  has  been  recently 
incorporated  For  th.  manufacture  of  railway  motor  sup- 
pli,  and  1  ontrollers,  the  supplying  of  complete  equipt 
for   generating   stations   and   electric   railways,   eithei 

or   Sec 1    hand,   and    the    financing   of    railway    and    ll 

properties,    new    0  I  ] mpa; 

,,,.    E     W    Samui  '  i<    of  the   Si  Mount 

1  armel  Transit  Company  1.  president;   I  in,  ol 

New  YTork  City,  vl  ■  presidi  nt,  and  \  I  '  ase,  ol  New 
\  ork  City,  secretai 

Plan  to  Boom  "Hylo"  Lamps.— At  the  recent  convei 
of  the  National  Electrii 
w  |    exhibited  bj   thi 
the  General  Electrii    I  01 

automatically    and    showing    various    ma    in 

dwelling  where  th«    'H    1 
The  companj    i      0  well      itisfied   with 
experiment  that  ii  1-  planning   to    end  oul   ten 
hibits  For  use  among   the   larger  cities,  and   tl 
will   be  carried  to  the   smaller  ceni,  00  dis- 

play pieces,  arran  "'  ll  "l-ation  of 

this  type  of  lamp  a.  well  as  its  comparative  rates  of  con- 
sumption with  full  a,.d  with  reduce, 1  candle  power  filaments 
ni  operation. 

Electro-pneumatic   Power  in   Stonecutting.— Stonecutters. 

particularly  thou 

monuments  and  gravi    I  m    ,     nd   coi issed  air,  supplied 

bv  an  electric  motor  driving  a  compressor,  verj 

in    operating    th.  '        "1.  ?m.at,c 

tools  are  much  mon   efficient  .,,.,1  convenient  tl 

by  hand,  particularly   where  the  letters  or  di 

nj  ,|,  ,,  1,,  1       \  stonecutter  who  has  a  Bhop  on 

nue   in  Springfield,    III.,   reports   that    th. 

small  electric   motot    belted  to  an  air  c  with  a 

stQ]  !  ,,-  pipes  and  an  equipment  ol  cutting 

tools   permits  him,  al  an  expenditun  1  month 

foi   electrical  energj    to  do  work  which,  for  both  quantity 

and  quality,  he  could  not  hope  to  do  by  band 

New  Brush  Material  to  Be  Placed  on  the  Market.— The 
Graphit.    Metalli   it  nkers'   N     ''. 

put   on   thi    n  fnow" 

a    "met  iphite,"    con   i  impregnated    with 

various  metals,    ling  to  the  service  for  which  .1 

1,  ■  used     Gi  ipl   '  mpregnated   with   copper  will 

be  furnished  Fo n  alternating  current  and  low 

dii 

rial   impregnated   with   eithei  will  be  ■ap- 

plied E01   conl  tlectric  controllet  ol  this 

material  in  the  mechanical  field  should  be  large,  particu- 
larl     in   ,lu.   ,,„.    ru  ■    self-lubricating  bushing 

sisting  of  a  graphite  bodj  impregnated  with  babbitt  metal 
,„  Dron2e  Such  use  would  probably  be  confined  to  light 
,l„,v  machines  where  it  is  either  difficult  01  objectionable 
,,,  use  "il  lubrication. 


Predicts   a   Fine    Future    for    Louisville,    Ky.— Henry    M. 
oi   11.  M.  Byllesby  &  Com- 
..Uc  recent :,  -  connected  with 

.eating  and  lighting  compa- 
nies into  one  corporation   under  the   Byllesby  management. 

Messrs.    Stearns    and 
Milken  .mpany,  and   he  met  General 

George    II.    Harri.  M     Byllea 

Company,   11  ';r    Byllesby  said 

that  his   company  da   large  amount  of  money 

:  nth  in  the 
future   of   the   city.     Mr.  Personally 

I   am,  and   b  !'luch   impressed 

the    possibilities    for    development    at 

well   plac. 
,   I   think,  a  fine  future." 

Terry  Turbines  in  Demand  for   Numerous   Services  — 

out    fifty    turbo- 
-   from  the    I 

the  list  of  purchas  "ety  of  the 

turbim 

■  : 
bite    Engine 

lulu. 
Hawaii;    Detroit    Shipbuildinf  Mich.; 

■c  & 
and   the   Bl  1 

mpany;   At 

i  , .mpany.    of    Kat 

New    York. 
ton,     Mass  .     Maryland     S 
lint,  Md  .  P  Pany- 

1  |a  .  and  th.    Johns-Pratt   I  ompany,   Han 
te   tbat   the   install 

for  the   Blai 

1  type  C  turbine,  *  ncra" 

motor,  all  mount. 

that   it  can 
wer. 
Progress   on    the    Big    Marconi    Wireless    Stations.— It    it 
the    latter    part 

work  will  be  completed  on  thi 

the   Marconi 
v\jr(  1  :ic   interest- 

ing   Ql  n    an    inter- 

view with  one  of  the  engineers  of 

era|  .  ending  aerials  at   the   Honolulu  sta- 

tion  ai 
high,  arranged  thi  nd,  with  tl  1 

ntervals  ol  lc      Heavy 

each  group 
and  the  antenna  wires  will  '   by  these  cables. 

At  this  station  thi  recehr- 

jn£    ,  led  in  both  direc- 

The  enei 
the   1 1  ition  »dl  be  suppl 

with  a  thu  unit  w'"  ' 

'er    furnislir 

irbine    <lri\ 
let    alternat  .il-fired    and 

Then 
turbii 
citation,   lighting,   puir; 

installation 
There 

will  ' 

for   ■  plans   have 

beer 

the   ■  c  ap" 

par.,-  ''  equipment 

supp|  Schenectady. 
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tion)  by  the  John  A.  Roebling's  Sons  Company,  of  Tren- 
ton, N.  J.,  and  the  steel  for  the  towers  by  the  McMeiller 
Interstate  Company,  of  Cleveland,  Ohio.  Most  of  the 
special  wireless  apparatus  was  supplied  by  the  British 
Marconi  Company. 

Electrical  Industry  in  Germany  Growing. — With  the  ex- 
ception of  turbine  and  lamp  prices,  which  were  unsteady 
during  1912,  the  prices  obtained  for  German  electrical  ma- 
terial and  apparatus  during  that  year  were  an  improve- 
ment over  those  for  191 1.  The  German  export  trade  in 
electro-technical  products  was  larger  both  in  volume  and 
in  value  during  1912  than  for  the  previous  year.  The  ship- 
ments of  generators,  motors,  transformers,  electric  lighting 
and  energy  transmission  apparatus,  telephone  and  tele- 
graph instruments  and  supplies,  signaling  devices,  incan- 
descent and  arc  lamps,  all  showed  an  increase  over  those 
for  191 1,  but  the  exports  of  electric  cable  showed  a  falling 
off  from   the   figures  for  that  yea' 

Generating  Stations  Increase  Their  Equipment. — Addi- 
tions will  be  made  shortly  to  the  electrical  equipment  of 
the  following  central  stations:  Great  Falls  Power  Com- 
pany, Butte,  Mont.;  South  Carolina  Development  Com- 
pany, Peake,  S.  C. :  Columbus  Power  Company,  Columbus. 
Ga. ;  Georgia-Carolina  Power  Company,  Augusta,  Ga.,  and 
Eastern  Michigan  Power  Company,  Jackson,  Mich.,  the  lat- 
ter two  concerns  being  the  heaviest  purchasers.  The  ap- 
paratus to  be  installed  includes  generators,  transformers, 
motor-generator  and  rotary-converter  sets,  one  large  fre- 
quency changer  and  a  large  amount  of  switchboard  ap- 
paratus, all  of  which  is  being  supplied  by  the  General  Elec- 
tric Company,  of  Schenectady,  N.  Y. 

Electric  Railway  Extensions  in  Brazil. — Because  of  the 
,'apidly  increasing  demand  for  rapid  transit  in  the  city  of 
Bello  Horizonte,  Minas  Geraes,  Brazil,  it  has  been  decided 
by  the  Empraza  de  Electricidade  e  Viacao  Urbana,  of  that 
place,  to  add  1600  hp  to  its  motive  power  and  to  make 
improvements  on  its  transmission  line,  for  which  latter 
item  orders  have  been  placed  for  structural  steel  towers. 
The  new  line  will  use  a  larger  conductor  than  was  for- 
merly employed  and  will  be  about  25  miles  long,  with  300 
towers  and  27  posts,  the  latter  being  used  within  the  city 
limits.  Work  on  the  new  construction  began  early  this 
year  and  a  number  of  the  towers  have  already  been  placed. 
Further  increases  in  the  generating  equipment  are  contem- 
plated and  additions  are  to  be  made  to  the  rolling  stock. 
Plans  are  also  on  foot  for  double-tracking  along  many  of 
the   streets  of  the   city. 

Electricity  and  the  Automobile. — Conferences  recently 
held  at  some  of  the  principal  automobile  factories  between 
dealers  and  car  designers  foreshadow  a  decided  increase 
in  electrical  applications  upon  gasoline-motor  vehicles  for 
the  1914  trade.  At  least  two  makers  have  adopted  the 
electrical  gear  shaft,  which  eliminates  the  need  of  a  shift 
lever  requiring  an  appreciable  time  for  manual  operation 
and  hence  increasing  the  difficulty  of  meeting  emergencies 
with  sufficient  celerity.  In  this  equipment  the  changing 
of  gears  will  be  effected  by  the  mere  pressing  of  a  button 
corresponding  to  each  speed  change,  the  arrangement  in 
one  car  consisting  of  a  circle  above  the  steering  wheel  con- 
taining buttons  for  each  of  the  three  forward  speeds,  with 
one  for  the  reverse  and  one  for  the  neutral.  On  this  arc 
are  also  placed  buttons  operating  the  electric  self-starting 
apparatus  and  the  electric  horn  of  the  machine.  With  the 
electrical  gear  shift  the  operation  of  the  car  requires  a 
greatly  reduced  amount  of  laborious  manipulation  which 
can  only  be  appreciated  by  the  experienced  driver,  and  the 
now  well-standardized  electric  starting  equipment  needs  no 
emphasis  as  a  valuable  feature  of  an  up-to-date  gasoline 
automobile.  In  the  field  of  car  lighting  further  departure 
is  anticipated  from  the  lamp  locations  common  to  the  days 
of  oil  and  acetylene,  and  a  notable  recent  improvement  con- 
sists in  the  replacement  of  rattling  and  cumbersome  side 
lamps  with  bull's-eyes.  In  one  instance  the  head-lamps 
have  been  incorporated  in  the  front  of  the  wheel  guards. 
Experiments  are  understood  to  be  in  progress  in  the  fieid 
of  electrically  operated  brakes,  and  the  whole  trend  of 
development  tends  to  confirm  a  prediction  not  long  sinte 
made  that  in  time  the  only  function  of  the  gasoline  engine 
will  be  to  drive  a  generator  equipment  supplying  electricity 
for  all  features  of  car  control  and  operation. 


Electrical  Properties  Have  Successful  Year. — Financial 
statements  of  seven  electrical  properties  controlled  by 
the  Electric  Bond  &  Share  Company,  of  New  York,  for 
the  year  ended  May  31  show  an  average  increase  in  net 
earnings  of  14.7  per  cent  over  figures  for  1912.  Gross 
earnings  for  the  seven  companies  averaged  for  that  period 
14.8  per  cent  higher  than  for  1912.  The  companies  em- 
braced in  the  above  statement  are  the  Southwestern  Utili- 
ties Corporation,  Canton  Electric  Company,  Marion  Light 
&  Heating  Company,  Muncie  Electric  Light  Company, 
Rockford  Electric  Company,  Scranton  Electric  Company 
and  Wheeling  Electric  Company.  Excluding  the  first- 
named,  on  which  figures  are  not  available,  the  average  in- 
crease for  these  companies  in  surplus  after  deduction  of 
charges  is  19.3  per  cent  over  the  figures  on  the  same  item 
for   1912. 

Recent  Installations  of  Dead-Front  Switchboards. — 
Dead-front  switchboards  for  stage  and  auditorium  lighting 
control  have  been  supplied  by  the  Worcester  Electric  & 
Manufacturing  Company  for  installation  in  the  William  Fox 
Theater  and  Roof  Garden,  at  Ninety-seventh  Street  and 
Broadway  and  in  the  Boulevard  Theater,  Westchester  Ave- 
nue and  Southern  Boulevard,  New  York.  At  the  former  two 
boards  were  supplied,  one  for  the  theater  proper  and  one  for 
the  roof  garden.  Each  measures  11  ft.  by  6}4  ft.  and  carries 
between  fifty-five  and  sixty  switches  and  dimmer  attach- 
ment. The  board  at  the  second-mentioned  location  is  7  ft. 
by  6]/2  ft.  in  size  and  carries  thirty  or  thirty-five  switches 
and  dimmer.  The  installation  work  in  each  case  was  done 
by' the  Haskell  Electrical  Contracting  Company,  of  New 
York. 

Foreign  Inquiry  for  Federal  Products. — Mr.  W.  W. 
Beachboard,  of  the  Philadelphia  office  of  the  Federal  Sign 
System  (Electric),  has  sailed  for  a  European  journey  to 
last  three  months.  He  will  visit  London,  Paris,  Berlin, 
Bologna  and  other  cities  in  the  interest  of  Federal  prod- 
ucts. The  Federal  porcelain-enamel  steel  sectional  signs 
are  gaining  popularity  abroad  to  such  an  extent  that  the 
company  feels  justified  in  sending  a  representative  across 
the   water. 


Industrial  Securities 


Allis-Chalmers,  t.r.,  5th  pd 
Allis-Chal.,pf.,t.r.,5thpd.. 

Amalgamated  Copper 

American  Tel.  &  Tel 

Electric  Storage  Battery ,c. 

General  Electric 

Mackay  Cos  ,  c 

Mackay  Cos.,  pf 

Western  Union  Tel 

Westinghouse,  E.  &  M.,  c. 
Westinghouse,  E.  &  M.,  pf. 


Per  Cent   Period 


J19, 800,000 
16,050,000 

153,887,900 

344,471,400 
16,074,425 

101,363,600 
41,380,400 
50,000,000 
99,747,600 
34,496.400 
3,998,700 


June  18  J 


7i* 
13** 
66} 

128 
47* 

136* 
88* 
69** 


64| 
128* 

45* 
137* 


*Last  price  quoted. 


NEW  YORK  METAL    MARKET  PRICES 


Standard,   spot    14.00  to  14.50 

£  s       d 

London,  standard,  spot 64  17       6 

Prime  Lake   15.00  to  15.25 

Electrolytic     14.87!.-;  to  15.00 

Casting     13.75  

Copper    wire,    base     16.00  to  16.25 

Lead     4.35 

Nickel      40.00  to  45.00 

Sheet   zinc,   f.    o.   h.   smelter    7.25 

Spelter,     spot     5.00  to    5.15 

Tin,    spot    44.25  to  44.75 

Aluminum: 

Tmmpt    delivery     25.00  to  25.50 

Future     ' 25.00  co  25.50 


OLD   METALS 


Heavy   copper 
Brass,    heavy 
Brass,    light 
Lead,    heavy 
Zinc,    scrap     . 


13.50 
9.00 
7.%7'A 
4.25 
4.12}4 


'      14.75 

14.50 

14.3754 

15.75      to  16.00 

4.35 

40.00      to  45.00 

7.25 

5.15      t.>    5  20 

43.25      to  43.75 


13.50 
8.75 
7.75 
4.25 
4.12K 


COPPER    EXPORTS 


Total   tons  to  June  24 


June  28,  101.3 
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Personal 

Mr.  Frank  E.  Filer  lias  been  appointed  manager  of  the 
Winnipeg  (Man.;   office  of  the  Packard   Electric  Company. 

Mr.   S.   G.   Retue   has   been   appointed   general   supern 
di hi  '.1  tin    Northumberland  ' 
pany,  with  headqua  Pa. 

Mr.  J.  B.  Harvey,  manage)  of  the    Aurora  (Ni 

1  ompanj    ha  -   I ppi  linti  '1  manager  of  thi    '1  1    ■ 

Gas  &   Electrii    Companj  as  successoi   to  Mi     Pfeffer. 

Mr.  Edward  Hendry  has  been  appointed  superintendent 
,,,     ih.     iiiiin    ipal     electric-lightin  and     water 

works  at  Wilmot,  S    l>..  succeeding  Mr.  II    J    CI 

Mr.  Charles  Pfeffer  has  resigned  as  manager  of  the 
fork  (Neb.)  Ga  I  '  ompanj      He,  howevi 

tains   his  interest    in   the  utility  as  chairman  of  the   board 
of    directors. 

Mr.  R.  Niver  has  been  appointed  superintendenl  of  the 
electrical  department  with  supervision  of  power  plants  and 
electrical  distribution  of  the  1  ity  Light  &  Traction  Com- 
pany  of  Sedalia,  M 

Prof.  Alexander  Graham   Bell   receivi  ry  de- 

g 1  Doct 1   1  .aw  -  from  I  tartn  1 

hundred   and    Fortj  first    mencemenl    in    recognitii 

his  invention  of  the  ti  It  phi  mi 

Mr.   W.   D.   Weaver   has   been  elect  I    the 

1  hamber  of  (  omi  lottesville,  Va  .  and  appi 

a    iiicniliii     .ii    1 ! mmil     :l    and    vice- 

chairman  of  the  1  ommittei   on  el  hting. 

Dr.   A.  E.   Kennelly.   professor   c 
I  [arvard  1  nivi  1   11        tiled  on  the   I  [ambu 

,    from    Bo  ton   foi    Plj  mouth  on  Ju  Ken- 

nellj   w  til  remain  abro  id  foi   al I   1  ■ nths 

Mr.  H.  O.  Edward,  for  the  past  twelve  years  adveri 
managet   oi   thi    i  anad  an  I  ieneral   Electrii    1  ompany,  Ltd., 

and   its   subsid 

managet   of  the    Photo   1  ngravi  rs,   Ltd.,  c 

Mr.     Hartwell    Jolonick,     ni  ''"' 

Texas    Powet    &   Light 
transfet  red  to  the  Bn 

pany,   which    i  Light 

1  ■  in  panj 

Mr.  P.  A.  Rothwell  has  been  appi 
urer  and  managet   ol  the   Bui  pany, 

which  supplies  elecfrii    service  in   Buffalo,  Wyo      Mr,  II.  P. 
1  retarj   and  tn  asun  r,  has  been  made 

via   pi  esident  of  tl 

Mr.  J.  T.  Young 
Muskegon  1  Mich 

appoint'  md  Rapids  1  Mich     1 

1  lompanj ,  whii  h  ties  oi  the    '•■ 

,  .,,1    I  ight    .v.     I    11  tion   1  ompanj 

Dr.  J.  B.  Whitehead.  >rofessor  of  ap 

tricity   in   Johns    Hopkins    1  niversity,   has    been   appointed 
head  ol  the  department         j  neering  in  the  new 

Si  hool    ol     1  •    hni  Di     Whiti 

11,    ,  .nun    Institute  ol 

neers. 

Mr.   John  S.   MacLean,   formerly    in   ch 
licity    and    advertising    work    ol      Vllis-Chalmers-Bullock, 

has  been  appointed  to  a  similat  pos 
Wl,l,  the  1  lectric  1  ompany  and  tl 

nadian     Vltis-t  halmers    Company,    Ltd.,    with    headqu: 
in  Toronto 

Prof.   George   W.   Lamke.   ol    Washingti  v' 

1  ,  .ni-    Mo  ■      n,~-  I"  >sition  as 

,,i  elei  tries  "  '"  ''"'  ■'■''■'• 

;nK    departmci      of    the    Wagnet     Electric    Manufacturing 
C0mpa  lm'te  's  ■  membet 

Vmerican   [n 

Mr.  H.  Chamberlain,  foi  many  years  superintendenl 
engineer  and  "  of  the  Weatherly  (Pa  I   mui 

electric-light  plant,  has  resigned  in  order  to  accept  thi 
of  superintendi    t    of   the    plant    of   the    Harwood    Electrii 
LiB|,|  .  '■'  Ketcham  has 

appointed  si  imberlain  al  Weatl 


Mr.   J.   C.    McPherson  -upenntendent   of 

the  not  iJectric  Railway  Com- 

pany ti  outhern  Pacific's 

electric     line.-,    in     Alameda,    Oakland    and     Berkeley,    with 
headquarters    in    Oakland.     This    resignation    of    Mr.    Mc- 

nty-two  years  with  the: 

Mr.    E.    H.    Haughton,         Chi  ago    general   manager   of 
the   Bl  e  General   Electric  Company. 

irope  "ii   Julj    I    "n   the  steamship  Hamburg,  of 
the  Hambti  He  was  accompanied  by  his 

father-in-law,   Judge    Malcom    Yeaman.  of   Henderson.    Ky. 
The  two  will  mak.  "  i.tar,  after  which 

they    will    visit    capital    cities    and    pi  1   and 

scenic   interest     They   will  return  al 

Mr.  William  B.  McKinley    ;  1  rac- 

-:ood- 
will"  dinnei  him  at  the   1 1  li n  1  ib  at 

Springfield,   III.,  r<  -sional  men 

elected  president 
of  thi   '  tiy  and  the  ' 

\     BuxtOl  la.    which 

)I3,  by  him  and  his  associates. 

Mr.  David  Barker  Rushmorc.  •  lected  a  member 

and  Trans- 
National    I 

known   among   electrical  engi- 
born    in    Old 
iry,     N      Y.     Auj 

.dilated  from 
■894 
with 

Three    years   afterward    he    re- 
al Sibley  C 

specializing 
in    electrical  -.   and 

:'r..in    that    institution    il 
Mr       Rushmorc      spem 

in  testing  and  inspection 
■   burgh 
A'estinghouse 
Manufacturing 
Companj    and    it  M    ntreal   with   the    i 

•  adian    bran. 
the    Stanlej     Electrii     Manufacturing    Company, 

the    Stanley 
company    and    n  ra    1809    to    1005 

-  and 
mining  department  pany.     Mr 

Rushr  many 

mmitteci    in 
f    the 

American    Instituti  ncan 

the      \nieri 
Mining 


D.  B.   Rushmorc 


Obituary 

Mr.    Wilbur    F.    Davidson. 
Light 

.'ti  ,1;  ation 

■     and 
built   the   lit  uron. 

He  v 

.    and    well   known    in 
and  the  V  and  sec- 
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Construction 

New  England 


CHICOPEE,  MASS.-The  transmission  line  from  the  Amherst  Pwr 
Co.  s  plant  at  Amherst  to  Chicopee,  whieh  is  to  supply  1500  kw  to  the 
latter  city,  is  almost  completed.  It  is  rumored  that  the  Amherst  com- 
pany  has  offered  to  take  the  city's  lighting  plant  off  the  hands  of  the 
municipality. 

WESTFIELD,  MASS.-The  members  of  the  municipal  light  board 
have  had  another  conference  with  the  Amherst  Pwr.  Co.  in  regard  to 
the  contract  by  which  it  is  proposed  to  sell  electricity  to  the  local  board. 
I  he  board  looks  favorably  upon  the  plan,  and  at  a  forthcoming  public 
meeting  the  citizens  will  be  asked  to   vote  upon  it. 

WEYMOUTH,  MASS.-The  town  lighting  committee  has  decided  to 
install    100  additional  street  lamps  throughout  the  town. 

WILLIAMSTOWN,  MASS.-The  Williamstown  Gas  Co.  is  contem. 
plating  extending  its  electrical  service  to  South  Williamstown. 

MONTVILLE,  CONN.— The  Connecticut  Pwr.  Co.,  through  the  New 
London  Gas  &  El.  Co.  division,  is  extending  its  wires  from  Montville 
to  kitemaug.  The  company  also  contemplates  an  extension  to  Palmers- 
town  in  the  near  future. 

NAUGATUCK,  CONN.-The  changes  recently  approved  by  the  Board 
of  \\  ardens  and  Burgesses  which  called  for  the  better  illumination  of  the 
town  are  now  being  made  by  the  United  Elec.  Lt.  &  Wtr.  Co.  F.  f. 
Lyon    is  superintendent. 


Middle  Atlantic 

BUFFALO,  N.  Y.-The  Cataract  Pwr.  &  Conduit  Co.  is  to  erect  an 
addition  to  the  power  house  at  Front  Avenue  and  Niagara  Street  at  a 
cost  of  approximately  $20,000. 

MANASQUAN,  N.  Y.-After  inspecting  the  lighting  plants  at  M- 
lentown  and  Lawrenceville,  Mayor  W.  F.  Lefferson  and  several  council- 
men  of  Manasquan  favored  the  establishment  of  a  municipal  lighting 
plant   in   conjunction   with    the   water   system. 

NEWBURGH,  N.  Y.-The  Central  Hudson  Gas  &  El.  Co.  of  New- 
burgh,  has  submitted  a  proposition  to  the  Water  Commissioners  to  fur- 
nish  electricity  to  operate  the  pumping  station  of  the  water-works  system 
At   present   the  station   is   operated   by  steam-power. 

NIAGARA  FALLS,  N.  Y.-Falls  Street  from  the  State  Park  at  River- 
way  to  Fourth  Street  will  be  illuminated  in  a  decorative  manner  The 
poles  will  be  about  70  ft.  apart,  and  suspended  from  each  'pole,  at  a  dis- 
tance of  4  ft.,  will  be  magnetite  inverted  luminous  arc  lamps.  The  illu- 
mination will  cost  $13,000.  Maintenance  cost  will  be  met  by  the  city 
and  the  power  company  will  supply  the  power. 

SYRACUSE,  N.  Y.—  The  ornamental  -  street-lighting  committee  of 
the  Chamber  of  Commerce  has  filed  with  the  Mayor  a  revised  plan  for  the 
extension  of  the   ornamental    lighting  system. 

SYRACUSE,  N.  Y.— Improvements  will  be  made  to  the  power  plant 
of  the  Syracuse  Ltg.  Co.,  to  cost  about  $100,000,  to  provide  an  emergency 
service  in  case  of  failure  of  the  service  of  the  Niagara,  Lockport  &  On- 
tario Pwr.  Co.  The  new  equipment  will  include  a  7500-hp  steam  turbine 
and  generator. 

HONESDALE,  PA.-The  Wayne  County  Ry.  Co.,  recently  incor- 
porated, plans  to  build  a  15-mile  electric  line.  M.  B.  Allen  is  inter- 
ested. 

INTERCOURSE,  PA.-The  Intercourse  El.  Lt.,  Ht.  &  Pwr.  Co.  has 
purchased  the  equipment  for  the  installation  of  150  kva.  There  is  no  day 
service  at  present,  but  connections  will  shortly  be  made  with  the  Edison 
El.  Co.  of  Lancaster  and  24-hour  service  given.  There  is  a  promising 
outlook  for  a  motor  load.  Enos  L.  Zimmerman  is  secretary  and  treas- 
urer of  the  Intercourse  company.  J.  E.  Kershner,  of  Lancaster,  Pa.,  and 
John  L.  Livers,  of  Charlottesville,  Va.,  are  also  interested  in  the'  new 
project. 

NICETOWN,  PA.— It  is  reported  that  the  G.  W.  Blabon  Co.  is  to 
erect  a  power  plant  at  this  place  at  a  cost  of  $20,000. 

PHILADELPHIA.  PA.-Plans  are  being  prepared  by  the  Philadelphia 
Rapid  Transit  Co.  for  the  construction  of  a  new  substation  (96  ft.  by 
54  ft.)  at  its  Thirteenth  Street  and  Miffin  Street  carhouse. 

PHILADELPHIA,  PA.-The  Electrical  Bureau  has  enlisted  the  aid 
of  Mayor  Blankenburg  for  a  plan  to  have  the  city's  wires  gradually 
placed  underground  and  to  replace  many  of  the  old  poles  now  carrying 
wires  overhead.  The  department  is  making  an  early  start  to  obtain  the 
appropriation  from  the  1914  budget.  It  is  proposed  to  construct  under- 
ground conduits  at  the  rate  of  10  miles  per  annum.  The  system  is  to 
begin  at  City  Hall. 

BURLINGTON,  N.  J.— The  Public  Service  Corporation  (Newark!  is 
negotiating  for  property  on  the  Delaware  River  and  plans  the  erection  of 
a  power  station,  which  is  later  to  supplant  the  company's  stations  at 
Burlington,   Bordentown  and   Cinnamonson. 

FARMINGDALE,  N.  J._ The  Board  of  Public  Utilities  Commissioners 
has  given  its  approval  of  an  ordinance  of  the  Board  of  Freeholders  of 
Monmouth  County  granting  the  Farmingdale  Ltg.  Co.  permission  to  oper- 
ate  its  system   on  the   road  between   Freehold   and   Farmingdale 


HOLMDEL,  X  j._ The  Middlesex  &  Monmouth  El  Lt  Ht  &  Pwr 
Co.  is  extending  its  system  to  this  place.  Ten  lamps  have  been  ordered 
Placed  on  the  roads  at  an  annual  cost  of  $30  per  lamp. 

SHEPHERDSTOWN,  W.  VA.-Major  Randolph  Stalnaker  has  pur- 
chased  the  plant  of  the  Shepherdstown  El.  Lt.  &  Pwr.  Co  formerly 
owned  by  John  L.   Livers  and  others. 

WASHINGTON,  D.  C.-Sealed  proposals  will  be  received  at  the 
Treasury  Department  until  3  P.  M.,  July  21,  for  the  construction,  com- 
plete  including  electric  conduits  and  wiring  and  interior  lighting,  0f  the 
United  States  Post  Office  at  Cartersville,  Ga.     O.   Wenderoth,  supervising 


North  Central 

CASSOPOLIS,  MIUI.-An  ornamental  lighting  system  for  the  down- 
town   district   is   under   consideration    here. 

DETROIT,  MICH.-The  residents  of  Rhode  Island  Avenue,  Highland 
Park,  have  petitioned  the  Village  Council  for  the  installation  of  five- 
amp  clusters  on  street  corners  in  place  of  arc  lamps,  offering  to  defray 
the  additional  cost.  The  Council  is  favorably  considering  the  plan  for 
beautifying  this  section   of  the  suburban  district 

h  DUNDE„E'  ,MI™TN-  D-  Carpenter,  Detroit,  Mich.,  is  reported  to 
have  purchased  the  electric-light  plant,  with  the  idea  of  improving  and 
operating  it.     It  now  has  a  capacity  of  300  hp. 

ONSTED,  MICH.-P.ans  are  being  considered  for  the  installation  of 
an  electric-light  system  here.     W.   F.   Morrill  is  interested  in  the  project 

ROSCOMMON,  MICH -Since  the  destruction  by  fire  of  the  municipal 
electr.,,     h      pl  he    vi]]age    ^^    .g    investigatjng    w  £ 

lait  SI  L",,,'  Tg  fUr'her  aCti°n  "  regard  t0  ^bushing  *  new 
plant.  Should  the  plan  prove  feasible,  Council  will  order  special  election 
to   bond  village   for  necessary  funds.     G.   S.   Casson,  city  clerk 

AKCHBOLD,  OHIO.-The  Archbold  El.  Lt.  &  Pwr  Co  expects  to  in 
stall  a  new  street-lighting  system  in  the  business  section,  but  has  not  vet 
deeded  whether  to  use  flaming-arc  lamps  or  tungsten  lamps  erected  "on 
standards  The  company  has  recently  installed  a  storage  battery  to  take 
care  of  the  day  load.     R.   Rodenhus  is  manager. 

LIMA,  OHIO.-The  Board  of  County  Commissioners  is  contemplating 
a  number  ot  improvements  to  the  County  Infirmary,  among  which  will  be 
^installation    of   an    electric-light    and    power    plant,    a    chapel    and    ho* 

WARREN,  OHIO.-The  Trumbull  Public  Service  Co.  is  planning  to 
expend  $40,000  for  improvements  to  its  plant 

LOUISVILLE,  KY.-A.  L.  Kaercher  Furniture  Co.  will  require  a 
number  of  motors  in  the  equipment  of  its  factory. 

■  L?,UISJIL^E'  KY— The  Board  °f  P-k  Commissioners  is  consider- 
ing  the  advisability  of  replacing  the  acetylene  lamps  on  the  parkways  by 
a  system  of  electric  hght.ng.  Representatives  of  the  Louisville  Ltg  Co 
are   advising   with    the   commissioners   on    this  subject. 

PADUCAH,  KY.— The  City  Council  is  considering  appropriating  $9,000 
for  the  equipment  of  a  new  pumping  station,  in  which  the  pumps  will 
be  motor-dnven.     L.  A.   Washington,  city  engineer 

SPICELAND,  IND.-George  Otis  Spencer,  of 'this  place,  has  been 
given  legal  notice  by  the  Town  Council  of  its  acceptance  of  his  proposi- 
tion to  install  an  electric-lighting  plant  here.  Mr.  Spencer  is  to  install 
and  maintain  a,  least  60  60-cp  incandescent  lamps,  for  which  the  town 
will  pay  $20  per  annum  each.     The  contract  is  for  10  years 

ALEDO,  ILL-The  Tri-County  Lt.  &  Pwr.  Co.  contemplates  im- 
provements involving  an  expenditure  of  $300,000.  A  network  of  lines 
vv.ll  cary  electricity  to  all  the  surounding  towns  for  use  by  farmers  for 
light  and  power.  Fifty-four  five-lamp  clusters  for  street  lighting  have 
lus,  been   installed.     Adolph  A.    Barton  is  general  superintendent 

BELVIDERE,  ILL-The  building  committee  of  the  Boone  County 
Board  of  Supervisors  has  awarded  to  Greenlee  &  Wilson  the  contract  for 
electric  wiring  and  fixtures  for  the  county  almshouse,  including  two 
gasoline   engines. 

BLOOMINGTON,  ILL.-A  movement  has  begun  for  the  installation 
of  ornamental  lamps  0„  Monroe  Street  between  Center  and  Madison 
Streets,  on  Madison  Street  between  Monroe  and  Jefferson  Streets,  and  on 

Lasted  "    ^"^    ""*    ^^    ^^      E'  Sd'™»    « 

CAIRO.    ILL.-D,iri„g    the    next    four    months    the    Cairo  Ry.    &    Lt 

System    will   be    ,n   the   market    for    wire   and    meters.      M.    C.  Whiting    is 
superintendent   of  the  electrical  department. 

s,rCeML^VILLE'     ILL- The    CUy    C°UnCil    h3S    voted    to    change    the 
street-lighting   system   and   use    250-watt   tungsten   lamps.      The   McKinlev 

winTI'  Wh'C!'  ha/\lhe  ,comract  t0  supply  energy  for  street  "gMne. 

will  make  a  rate  of  $5  a  lamp  a  year. 

CHICAGO,  ILL.-Bids  will  be  received  until  July  1  by  L  E  McGann 
commissioner    of    public    works,    for    furnishing   and    delivering   a    275-kva 

CLAYTON,  ILL.-During  the  next  six  months  the  Central  Illinois 
Public  Service  Co.  expects  to  erect  a  substation,  transformer  tower  and 
transmission  lines  to  replace  the  local  plant.  The  company  expects  to 
Purchase  withm  the  next  few  months  switchboards,  instruments,  switches 
and     arresters    to    replace    those    now    in    use.       The    entire    distribution 
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system    will    be    rebuilt    within    the    next    two    months.      Vei 
constant-current    regulator    will    be    purchased    and    sixty    32-cp    tui 
lamps  will   be   installed.      A   new   supply   of  electrical  appliances  am 
plies    will   be    included    among   the    new    purchases   to    be    made    with 
next  half  yeat  is  local  superintendent  at  Clayton. 

JACKSONVILLE,    II. I. .—The    city    clerk    has    been    authorized 
vertise   for   bids    for   a   200-kw,   three-phase,   60-cycle,   2300-voJt   revolving- 
n<  rator. 

\,    II. I. — During   the    next    few    months    the    Lena    El.    Lt.    .'. 

Co.   expects  to  erect  a   7-mile   -  Pearl   City,   for 

the    company    has   a    30  year    franchise.      It    has   also    secured    the 

ict    for    10    years.      Within    the    next    thirty    days   oil" 

,  5-kva    to    100-kva,    60-cycle    generator    will   be    purchased.      ' 

1 
1     GTON,    ILL.  -The    Bloomi  .1    Ky.    &    L*    ' 

1:1 rikc  a  number  of   improvements  to  the  local 

plant,  recently  1  ra  the  Lexington  El.  Lt.  Co. 

line  will   be  erected    from  Chenoa  to  connect   Lexington   with  the    I 

ington  plant. 

"      []  Lt.    Co.    has   been    pin 

i  itah,    and    the    watei  works    and    electric-ligli' 

arc  now  undei   tnui 

MORRISON,    ILL      1  he    I  it}    <  1  urn  ,1 
chise   to   the    Rock    Rivi  electric-lighting 

period.     The  < 

the   expiration   of   any   live-year    period       Thi  100,000   watt- 

11    In    be    used    in    light   1 

PARIS,    ILL.— The    City    Council    has    voted   to    appoint    a    committee, 

make  an  md  secure  estimates  of  the  cost  of  supplying  elec 

tricity    for    the    municipal    water-works    System. 

IT  VRL    CITY,    [LI 

I  1  na    El.    Lt.    &    Pwr.    (  0.    to   sell   energy    fi 
service  in  the  city.     The  board   has  also  awarded  lighting 

i 1      E01      ,""1  1    which   a   transmission   line 

built    1 1  I  hirty    100-cp    tungsten    lamps    will    be 

used. 

PTTTSFIELD, 

,:i.ii,u.    111.,    an  leached   an   agreement 

1      null   will  grant  a   franchise  to  the  compa 

HANCOl  K,   WI         ?h     new  electric-light  plant  at  this  place  ia 
vice.      W      H      Hurwell  is  the  consulting  engineer  an.l 
mi,  ndi  "i    "i    I  hi 

SHA]   VNO,    WIS      v\  1'    thai    the   Sty    Wu     -\    Lt   Plain 

expects  to  erect  within  the  next  threi 

about    60   in.    in   dia  '     high      The   plant   has   recently   put 

chased    

■  111-1  ii    to  Hy   includes  one    I 

v , .  1 1    insi 

hour   meters   and   one   horn-type   light 
1  11. 1,  in 

Si  il  I'll-  R'S  GRO\  1  .  WIS      W  ithin  thi 

I ,  .     !  ;     '  0000  weather 

proof    wit         H  "  'K>"r. 

1  ROOKSTON,    MINN.     Plana     tr«    undi  tall    .1    lighting 

plant 

in    1   1    1  mi  •     earnestly    urging    the    redistribution 

and    tl the    street    Lam|  'tier    Leonidas   Merritt, 

dead  ol   the  divisi   1      I    publi  -:h  investigation 

,1   the  eiiy  in   tin-,  dii 

1 11  1.1    111.    MINN       rbe    Great    Morthei  -  ted    to 

bavi     filed    ai  with    the    Sec- 

'  to  $11,000,000. 

1 |i  1  mpany   which   n 

Hi, 1, hi,    ,,    1  ,,  . 

FAIRMONT,    MIN  PI  for     the    en 

1 ,1;  VSS  1 1 IW  S      M  INN. — 1 

wires  and  years. 

,.Ki    \i       \i  I  -.   MINN       li  ia   reported  that  $5,000,000 
in  the  < , «   dam  at  tbia 

LITCHFIELD,    MINN       1  I  be    given   an    a 

thi 

i,  1,1.1,-. 

t>\  Wll  \.    MIN  ''    held   June    IT    on    thi 

lion    hi    issnini  la    t"r    the   pur|  liahing   a  municip 

trie-lighting    plai        is   mentioned    last    week,   the    1 
and  the  matter  has  been  aba  Bear;  Gould 

IMI'l  mom       MINN       PI  ',       »n     ui   :>    loot    to    im|  ■ 
lighting   ol    tin  1    street. 

\\  \KK1N.     Mil  N      '    insideration    is    being    turn    to    thi     1 
,,,  enlarge  the  municipal  li^him^  plant      W.   1 1. mcy  is  superintendent 


Uij,  ,li  LAKE,  MINN— The  plans  for  the  proposed  municipal  elec- 
tric-lighting plant  are  not  yei  completed,  but  it  is  probable  that  r. 
Wherland,    !<■■  -    charge    of    the   const 

work  when   begun. 

BE1  1  \  boulevard  lighting  system   is  being  discuss 

IN,    IA.— The   wires   of  the  electric   light   and  power  com- 
lace  have  been  ordered   placed   underground 
with   a    recent    ord 

L— At   a  meeting  of    I 
sale    of    $50,000    of    light    bonds    recently   autl 

the  construction  of   a   municipal   plant,  to   which   reierence   has   been  made 
in  previ  .mated  when  the  bid  of  5.5  per  cent  offered 

by    the 

will  advi  :  the  plant  in  the  early  part 

of  Jul-. 

mned  to  make  this  one   of  thi  -   plants  in   lb- 

.-ens  of  this  place  on 
June    1  11  iblish  a  municipal  electric-lighting  plant. 

he  install' 

the  municipal 

t-hour    service    as    soon    as    the    plant   can 

for    the    additional    demand    for   energy    that    will 

I  he  Council  is  -tailing  a   second  unit 

^interrupted  service  and  provide  for  an  emr   . 

15    to 
;i  5.000  for  an   electric-lighting  system.      The 
energy    will    In  Pocahontas. 

AVA, 
the   Kansas   City,  Ozau  n   of  a 

. 
the  dam  near  the  South   I 

HANNIBAI  -tees  from  Ne»  Wer,  Perry  and 

■■    recently   conferred    in    liar.:  '  w    to    securing 

ie    may    be    built    connecting    with    the 

ity,    or    with    the    Hannibal    municipal 

plant,     or     the     iitic-    may     lie     srrved     by    tl  c 

It     Marmaduke,    of    .'■  ,re    in- 

KI  \ 

light. 
I. INN    1  REEK,    MO.      II  1.   Co.   is  planning   to 

UD    for    lake    and   develop    water-power   to   generate    el' 
for  lighting  buildings,  in  connection  with  a  resort  on  Osage   I 

electric  lighting     plant     for     this     cilv     is     being 
planned       II     II  tin   Grove,   Mo.,   is   intr 

BOW  III  II  S,  ith:   plant   is   ;  1    place. 

I.    W.    Bi 

LARIMI  >R1 
lishment    of    a    "white 

-••meiits   arc    being    made    by 

>m    the    Flandreau    Lt.    1     Pwi 
m    the   plant    at    Flandreau.    to    light    the    streets   and 
buildings  here. 
FIOWARD, 

I    second     unit  'ram,    and    the 

'  3   equip   three- 

also    be    pur 

. 

;  '.ant   at 
plant   at 
MANHATTAN,    K 

:•   wilt 

»ller- 

ihe  en 
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ROCK    HILL     X.    C.-Electricity    for    the    new    pumping    station    here 

will  be  furnished  by  the  Southern  Pwr.  Co.,  Charlotte,  N.   C. 

RIDGELAND,   S.    C.-A   vote   will  soon   be  taken   o'n   a   bond   issue  to 

construct  an   electric-light   plant  and  water-works  here. 
(         SPARTANBURG,    S.    C.-It   is   reported    that    the    Southern    Pwr     Co 
1     will    begin    the    construction    of    a    substation    near    Saxon    Mills    to    sup- 
1     ply  energy   for  the   operation   of  the  cars  of  the  Greenville,   Spartanburg 
1     &   Anderson    Ry.      The   company    will    install   a   2000-hp   plant,  containing 

(hree  transformers  and  two  generators.  Alternating  current  from  the 
,  company's  100.000-volt  transmission  line  will  be  changed  to  direct  cur- 
,     rent  at  750  volts.     The  plant  is  expected   to  be  completed   in  the  fall. 

ADEL,    GA.— The    municipal    electric-lighting    plant,    of    which    F     R 
'     Sutton  is  superintendent,  expects  within  the  next  six  months  to  purchase 

one  4-kw,    120-volt   exciter,  a   portable  voltmeter  and   several    1-kw,   2300- 

110-volt  transformers. 

FORT    GAINES,    GA.— At    an    approximate    cost    of    $10,500,    one-half 
j    of  which  will  be  subscribed  by  local  business  men,  it  is  planned  to  erect 
an  electric-light  plant  on  the  Chemochechobee  Creek,   l'A   miles  north  of 
the  town. 

,         GRIFFIN,  GA.-The  Tonaliga   Falls  Pwr.   Co.  in  the  near  future  plans 
I     to   buy   one   1200-kw,   2300-voIt,   60-cycle,  three-phase  generator   and    water 

wheel.      Frank    Mayes,    superintendent. 

LAVONIA,   GA.— T.  R.   Knox  informs  us  that  the   Shoals  Creek   Pwr. 

Co.    has    leased    its    plant    for    a    period    of    twenty    years    to    the    T     B 

McCrary  Co.,  of  Atlanta,  Ga. 

LAWRENCEVILLE,  GA.— Within  the  next  eight  months  the  city  ex- 
pects to  purchase  apparatus  for  equipping  one  substation,  to  be  used  for 
transforming  energy  from  11,000  volts  to  2300  volts  for  city  lighting 
The  energy  will  be  deliveed  from  Tallulah  Falls  and  will  be  purchased 
from  the  North  Georgia  Pwr.  Co.  at  \y2  cents  per  kw-hr.  The  price 
was  formerly  5  cents.  The  plant  is  now  owned  by  the  J.  B.  McCrary  Co. 
Edward  Tarpley  is  city  electrician. 

SCOTT,  GA.— T.  J.  Burke  is  planning  to  install  an  electric-light  plant 

ALACHUA,  FLA.-The  Council  is  reported  to  have  engaged  the  T.  B. 
McCrtry  Co.,  of  Atlanta,  Ga.,  to  prepare  plans  for  an  electric-light  plant 
and    water-works,    to   cost   about   $24,000. 

MULBERRY,  FLA.-The  Mulberry  El.  Co.  expects  to  purchase  within 
the  next  two  months  tub  transformers,  street  series  fixtures,  mast  arms 
and  other  equipment.     H.   J.   Pratt  is  superintendent. 

ST.  AUGUSTINE.  FLA.-The  lighting  system  of  the  St.  John's  Lt 
&  Pwr.  Co.  will  be  extended  from  St.  Augustine  to  Chetauqua  Beach,  a 
distance  of  6.5  miles,  within  the  next  two  months,  and  superheaters  in- 
stalled  on   all   boilers.      T.    P.    Alston   is  general   manager. 

TALLAHASSEE,  FLA.-The  municipal  water,  gas  and  electric-light 
plant  is  reconstructing  the  entire  distribution  system.  It  has  recently  built 
new  lines  extending  outward  from  the  city  for  two  or  three  miles,  from 
which  a  profitable  load  is  expected.  Within  a  few  months  a  new  boiler 
will  be  bought. 

HUNTSVILLE,  ALA.-The  engineers  of  the  Alabama  Pwr.  Develop- 
ment Co.,  Talladega,  Ala.,  have  measured  the  quantity  of  water  pumped 
for  the  city  with  a  view  to  making  a  contract  for  running  the  pumps  by 
electricity. 

PERKINSTON,  MISS.-An  electric-light  plant  is  being  installed  at 
the  Agricultural  High  School,  which  will  light  the  buildings  of  the 
school  as  well  as  the  town  and  a  number  of  residences.  A  system  of 
water-works   is   also   projected. 

MARIANNA,  ARK.— The  property  of  the  Marianna  Lt.,  Ht.  &  Wtr 
Co.,  including  the  street-car  system,  light  and  water  plant,  has  been 
purchased  by  the  Light  &  Devel  Co.,  of  St.  Louis,  Mo. 

PLAINVIEW,  ARK.— A  company  has  been  organized  by  local  business 
men  to  install  an  electric-light  plant  in  Plainview.  Application  will  soon 
be  made  to  the  Council  for  a  franchise.  Electricity  for  operating  the 
system  will  be  supplied  by  the  Fort  Smith  Lumber  Co. 

BASTROP,  LA.— A  complete  renovation  of  the  municipal  electric- 
lighting  plant  and  additions,  which  will  involve  an  outlay  of  approximately 
$12,000,  is  contemplated  for  this  plant.  C.  F.  Lockwood  is  manager  and 
chief  engineer;   J.   K.   Skipworth,   Mayor. 

BREAUX  BRIDGE,  LA.-The  erection  of  an  electric-light  plant  is 
being  discussed. 

COLORADO.  TEX.-One  65-hp  Rumley  oil  engine  has  recently  been 
installed  in  the  plant  of  the  Colorado  El.  Lt.  Co.  R.  M.  Webb  is  secretary 
and    treasurer. 

TEMPLE,  TEX.— Increased  lighting  of  Nineteenth  Street  and  Avenue 
H   and   Freeman    Heights   has   been   ordered. 

WACO,  TEX.-In  the  fire  district  at  this  place  all  the  wires  have  been 
ordered  placed   underground   at   once. 

WHITESBORO,  TEX.-At  a  recent  election  it  was  voted  to  install 
a   municipal   electric-lighting   plant. 

WHITESBORO,  TEX.-J.  C.  Tones,  city  secretary,  informs  us  that 
the  city  has  voted  a  bond  issue  of  $6,000  with  which  to  install  an  elec- 
tnc-light  plant,  to  be  run  in  connection  with  the  city  water-works  The 
contract  will   probably  be  let   within  the  next  sixty  or  ninety  days 
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.CASHMERE,  WASH.-The  Town  Council  recently  authorized  the 
rebuilding  of  the  present  substation  and  pumping  house.  The  rapid 
growth  of  the  hght  and  power  system  calls  for  a  reconstruction  of  the 
distribution  system.  Contracts  have  been  let  for  the  installing  of  a 
tungsten  series  street-lighting  system,  to  include  120  ornamental  posts 
in  the  business  section  and  principal  residential  streets.  At  the  next 
meeting  of  the  Town  Council  the  kind  of  post  to  be  used  will  be  decided 
upon.  O.  M.  Carter  is  superintendent  of  the  water  and  light  department 
COLVILLE,  WASH.-The  Little  Pend  Oreille  Tel.  Co.,  recently 
organized,  will  erect  a  telephone  line  from  Colville  to  Pend  Oreille  a 
distance  of  27  miles.     J.   S.  Gnagy  is  president. 

SEATTLE,  WASH.-Damel  Huntington,  city  architect,  has  completed 
plans  for  a  tour-story  brick  and  concrete  power  plant  to  be  erected  at 
Richmond  Heights,   Seattle.      Estimated  cost,  $20,000. 

SPOKANE,  WASH.-The  Methow  River  Pwr.  Co.  is  planning  to  ex- 
tend its  transmission  line  up  the  Okanogan  River,  from  Brewster  to 
Riverside,  Wash.,  a  distance  of  30  miles.  Nixon  &  Kimmel,  electrical 
engineers,    Spokane,    have    the    contract. 

SPOKANE,  WASH.-The  Okanogan  Valley  Pwr.  &  Lt.  Co.  has  been 
organized  and  has  taken  over  the  power  plants  of  the  Nixon-Kimmel 
Co.  (Spokane),  the  Big  Bend  Lt.  &  Pwr.  Co.  (Spokane)  and  the 
Grangeville  (Idaho)  Lt.  &  Pwr.  Co.  The  systems  will  be  combined  and 
many  improvements  made.  Eugene  Enloe,  Medical  Lake,  Idaho  is 
president. 

AMITY,  ORE.— Plans  are  being  prepared  for  a  complete  water  system, 
to  consist  of  pumping  station  and  distributing  system  and  to  cost  about 
$25,000.  Bids  for  construction  will  be  called  for  after  the  sale  of  bonds 
has    been    completed. 

ARLINGTON,  ORE.-LePage,  McKenny  ii  Company,  Yesler  Way, 
Seattle,  Wash.,  will  be  awarded  the  contract  for  furnishing  all  ma- 
terials and  constructing  an  electric-lighting  plant  and  pumping  station  for 
the  city  of  Arlington.  Louis  C.  Kelsey,  Selling  Building,  Portland,  Ore. 
is   engineer. 

EASTSIDE,  ORE.— Application  for  a  franchise  for  the  establishment 
of  an  electric-light  and  water  system  has  been  made  by  E  C  Drews 
manager   Coos    Bay    Home   Tel.    Co. 

MEDFORD,  ORE.-The  State  Railroad  Commission  of  California  ha. 
granted  the  California-Oregon  Pwr.  Co.,  of  Medford,  permission  to  pur- 
chase the  electric  light  and  power  plant  of  R.  E.  Cavanaugh  at  Edge- 
wood,  Cal.,  for  $10,000,  and  the  electric  plant  in  Sisson,  Cal.,  owned  by 
George  H.  Johnson,  for  $15,000,  both   in   Siskiyou  County. 

BERKELEY,  CAL.— The  Newberry  Bendheim  El.  Co.  has  been 
awarded  the  contract  for  the  construction  of  five-lamp  electroliers  on 
University  Avenue,  from  Shattuck  Avenue  to  Grove  Street,  for  $75  per 
electrolier.  The  Joshua  Hendy  Co.  received  the  contract  for  three-lamp 
electroliers   on    University   Avenue  for   $408. 

BURBANK,  CAL.— It  is  reported  that  plans  are  now  being  discussed 
for  supplying  electrical  energy  for  lighting  and  domestic  purposes  by 
the  municipal  lighting  plant  at  Glendale,  of  which  H.  B.  Lynch  is 
manager. 

CASA  YERDUGO  (NORTH  GLENDALE),  CAL.-Negotiations  are 
now  in  progress  to  form  a  lighting  district  to  be  served  by  the  municipal 
lighting  plant  at  Glendale,  which  for  several  years  has  furnished  energy 
for  domestic  purposes.  Casa  Verdugo  now  wishes  its  streets  lighted  from 
the  same   source. 

ELSINORE,  CAL.— The  board  of  trustees  has  approved  the  plan 
urged  by  prominent  citizens  of  placing  ornamental  street  lamps  on 
Mam  Street  and  extending  the  city  lighting  system.  It  is  estimated  that 
19  reinforced-concrete  poles,  supporting  a  cluster  of  60-watt  tungsten 
lamps,    would    cost    between    $350    and    $400. 

__  FONTANA,  CAL.— A  new  town  site  was  opened  at  this  place  on  Jun. 
/.     Improvements  under  way  include  a  modern  electric-light  plant. 

GARDENA,  CAL.— The  State  Railroad  Commission  has  granted  the 
Southern  California  Edison  Co.  permission  to  purchase  the  local  electric- 
light  plant,  owned  by  the  Pacific  EI.  Ry.  Co.,  at  $17,500. 

HOLLISTER,  CAL.-Dr.  H.  J.  Macomber  has  signed  a  contract  with 
the  Coast  Counties  Gas  &  El.  Co.  for  the  extension  of  its  lines  from 
Hollister   to   Paicines. 

$30P0A0S00DEN^VAL-~'?e  PaC!fiC  EL  Ry-  C°-  'S  P'anning  t0  5"e"d 
$300,000  in  additions  and  improvements  in  the  city  of  Pasadena.  In- 
cluded in  this  work  is  the  double-tracking  of  the  line  on  Lake  Avenue 
between    Colorado    and    Washington    Streets. 

PIEDMONT,  CAL.-Consideration  is  being  given  to  the  proposition 
to   install   a   municipal    electric-lighting  plant. 

RICHMOND,  CAL.-The  lines  of  the  Great  Western  Pwr.  Co.  will  be 
extended  at  once  into  Richmond.  Rust,  San  Pablo,  Pinole  and  Rodeo 
the  company  having  recently  been  granted  a  franchise  bv  the  county 
supervisors.  It  is  reported  that  the  company  proposes  to  build  over  159 
miles  of  new  lines,  at  a  cost  of  $200,000  in  Contra  Costa  County. 

SACRAMENTO.  CAL.-The  State  Railroad  Commission  has  granted 
permission  to  the  Northern  El.  Ry.  Co.  to  build  and  operate  electric 
lines  in  Sacramento.  Work  is  to  begin  at  once  on  these  lines  to  give  a 
route  to  the  company's  through  lines  into  the  business  section  of  Sac- 
ramento. 
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SAN    DIEGO,    1  AL.-Thc    San    Diego    Gas   &    El.    Co.    plans    1 
$459,000  for  extensions  and  improvements. 

SAN  DIEGO,  CAI.. — Plans  and  specifications  are  being  prepared 
city   engineer    for   an    ornamental    lighting   system    to   be   installed   on    vari- 
ous streets  of   San    Diego. 

SUSAN  VI  LI. K,  CAL. — The  Lassen  El,  Co.  has  applied  to  the 
Kailroad  Commission  for  permission  to  purchase  the  Braphan 
plant  for  $4,500. 

VENICE,     CAL.— The     Southern     California     Edison     Co.     ha, 
awarded    the    contract    at    $17,738    for    furnishing    and    installing    a    com- 
plete  lighting  system    in    the   city    of    Venice. 

YUBA    CITY,    (    \L.—  The    Great    Western    I'wr.    Co.    has    obtail 
franchise   from  the   Board  of  Supervisors  of  Sutter  County  to  build  and 
operate    distribution    systems    and    transmission    lines    within    the    county. 
The   compan         pei  'he   local    field 

MOUNTAIN    IKiMI      IDAHO.— The  construction   of  a   30,000  , 
rigation    system    has    been    completed    by   the    Crane    Falls    Pwr.    &    Irriga- 
tion Co.     The  water   is   U-ing  lifted    175   ft..   100   ft.  and  65   ft.   by  pumps 
requiring  6000  hp. 

BILLINGS,  MONT— Plans  are  being  prepared  for  the  construction  of 
an  electric  railway   from    Hillings  to  Yellowstone  National  Park. 

BUTTE,  MONT.— During  the  next  fortnight  a  petition  will  be  sent 
to  the  City  Council  asking  the  city  to  extend  the  luminous  arc-lighting 
system  to  the  whole  of  the  business  district.  It  is  proposed  to  use  only 
the  6.6-amp  luminous-arc  lamps.  Because  of  the  large  number  ol 
employed  the  cost  of  installation  will  he  less  than  in  the  original  di 
The  initial  lamps  cosl  $2.05  pet  front  foot;  the  new  installation  will 
cost  $1.25  per  front-foot  and  75  cents  per  front-foot  per  year  for  main- 
tenance. The  <  ouncil  plan,  which  has  also  the  indorsement 
of  the  city  administration. 

GLASGOW,  MO  I  -During  the  next  six  months  the  municipal  elec- 
tric-lighting plant  expects  to  purchase  a  surface  condenser  large  enough 
to    handle   one    10-in.    by    L8-in.    by    14-in.    tan  '■  I    pump.    100   lb. 

pressure;  one  75-kw  turbine  unit  and  two  9  in  by  1 4  in.  by  12-in  by 
8^-in.  duplicate  tandem  compound  pumps  working  against  a  pressure 
of  80  lb.  The  city  plant  will  also  purchase  all  kinds  of  heating  and 
cooking  devices  \\  ithin  a  year  or  so  the  plant  will  have  need  for  one 
75-kw,  2300-volt,  three  phaae,  60-cycle  steam  turbine  unit.  A.  J.  Melvln. 
city  electrician. 

ii  \l  PALLS,  MONT  The  'ireat  Tails  Pwr  Co.  is  constructing 
a  hydroelectric  power  plant  at  the  higher  falls  on  the  Missouri  River 
about  6  miles  from  Great  Palls.  Six  main  generating  units  will  be  in- 
stalled for  the  development  of  60,000  kw  ind  75 
ft.    high    will    be   constructed. 

HELENA,    Mi  IN  I  ,i, on   has   as   yet   been   taken    in    regard   to   the 

proposed  installation  of  350  ornamental  lampposts  in  the  West  Side 
district.  The  estimated  cost  is  0.5  cent  per  square  foot  of  properly. 
Decision  has  also  been  reserved  in  regard  to  lighting  the  Fourth  Ward 
district,   where  216   ornaments  LI    some   future 

date. 

LEWISTON,  MONT— The  Lewiston  II  X  Pwi  Co  proposes  to  build 
its  local  distribution  system  and  to  rebuild  the  flume  leading  trom 
headquarters   at    Spring   (reek    to   the   power    plant       This    work   entails  an 

expenditure  of   $25,000. 

rHOMPSON,  M<'ST.— The  Thompson  Palls  Power  Company  is  con- 
structing a  hydroelectric  plant  on  Clark's  Fork  of  the  Columbia  River  at 
Thompson.  \  concrete  dam.  1200  ft.  long  and  55  ft  high,  will  be  con- 
structed I  10,000  kw.  will  - 
stalled.  Transmission  lines  will  eventually  he  extended  from  this  plant 
into   the                                     I                        "g   district. 

LARAMIE,   WYO.—  expects 

to   pun  li  -nous  motor,  complete    with   panel   and   power-factor 

indicator,      for     driving       i     direct  current      --. 

THERMOPOl  IS    WYO      In   tl 
Pwr    Co.   expei  three  carloads  of  poles  and  260  cross-arms 

\i     w     rhompt 

ii  tract    has    been    entered    int..    between 

the  municipalit]  pumping  water 

into    ill.  "i    will    be    use  10  in. 

Rumley    pump      <>.    I".    Nats  is  local  manager. 

Mil  I  im ■  \  seen  purchased 

by   and    is   now  •  under 

name 
Mi'\  I  ROS1  en   pur 

I  i      \     !'■         i  P 

M<  nti  1      flower    is    manager.      The    company 

during    thl  months    to    erect    a    55  mile    I 

Ouray     through     MontroSl  rhich     equipment     and     supplies 

will    be    needed 

iiKKW  AY.    CO  |  "Pleted 

a    new    substat  is    pur- 

chased from  the    Vrkansaa  Valley   Rj  I  is  transmitted 

at     IJ.000    vol'  im    B  ic 

maintained.     M  'rdway. 


IL.— The  Arkansas  Valley  Ry..  Lt.  &  Pwr.  Co.  expects  to 
erect  within  the  next  three  months  12  miles  of  13.000-volt  transmission 
line,  extending  from  Pueblo  to  Vineland  and  Devine.  Col.  W.  F.  Raber, 
Pueblo,   is   manager. 

YER1  :k    has    begun    on    the    22-mile    transmission 

line   of   the   Truckee    River    Gen.    El.    Co.    between   the    Bluestone    substa- 
tion and  the  mining  camp  at  Pine  Grove. 

ted  that  a  syndicate  of  Chicago  men 
has  taken  over  the  projected  White  Rock  Canyon  hydroelectric  project 
which  wa-  being  promoted  by  Charles  M  Lang,  of  Salt  Lake  CH 
associates.  It  is  planned  to  build  a  dam  across  the  White  Rock  Canyon 
and  construct  a  large  hydroelectric  plant.  A  system  of  power  trans 
mission  lines  will  also  be  built,  running  to  Albuquerque.  Santa  Fe,  Las 
<    other  places. 


Canada 

:    C— L.    F.    Rawden.   municipal   electrician, 
has  been   instructed   by   the   fire,   water   and    light  commitf 
Council   to   prepare   an    estimate    of   the   cost   of   constructing   an    - 
light    plant    for    supplying    incandescent    lighting    and    motor    nn- 
residents   and    factories. 

VANl  I    —The  big  dam  across  the  Okanogan   Rive 

I  itchee  and  the  power  house  for  the  Cascade  division  of  the 
Northern    Railway,    between    Seattle    and    Spokane  sen    com 

0,000    hp    will    he    developed.      The    electrification 
Cascade  division,  it  is  expected,  will  be  completed  within  a 
McDougall   &   Co.   are   the  engineers. 

VANl  Mayward.     general     manager 

Western   Canada   Pur.   Co..   Ltd.,   informs  us  that  the   improvement 
made  at    present   include  extensions   to  the   power   house   to   accommodate 
two   additional   8850  kw   units   and   the   raising  of   the   dams   25    fl     above 
their    present    elevation    to    increase    the   storage   capacity   of    Stav- 
The  contract  for  the  two  13,000-hp  turbines  has  been  let  to  Esche: 
St  Co.,  of  Switzerland.     The  contract  for  the  two  new  generators  hj 
let  to  the  Canadian  Gen.   El.  Co.     The  Canadian   Westinghnise  Co..   which 
provided    the    initial    switchboard,    has   secured    the   contract    for    I 
tension  of  the  same.     The  whole  plant,  it   is  expected,  will  be  completed 
during  the  summer   of   next   year,   and  during  the  following   year   the 
pany  expects  to  commi  he  development  of  th' 

which   will  have  an   ultimate  rating  of  35.000  kw  and  will  involve  tl 
•truction  of  a  dam   150  ft.  high  in  a  narrow    rock  | 

VERJ  -.ration    i»    spending    $85.00- 

generating,    lighting    and    distributing    svstem.    $50,000    for    sn    a! 
oil  engine  snd  generator  and  $8,000  for  ornamental  street   lighting. 

RUSSELL.     MAN  —  \     by-law     has    been     passed     to    expend     $18,000 
on  an   electric-lighting  plant. 

ST.    JOHN.     N      B  — The    W     <  I't.eiry    Co.,    of    1  has 

been    awsrded    the    contract    for    the    installation    of    sn    electric    lighting 
system  in   the   Cathedral   of  the   Immsculste 

BRI1  igeburg     Manufscture 

has  decided  to  ask  the  Ontario  Pwr.  Co.,  of  Niagara  Fsll<     to  '■ 

- 
I  — The    resident,    ui    Ainslie    Street     have     , 
Hydroelectric    Department    of    the    city    for   the   installation    of   orn:i     - 
lamp  standards,  carrying  three  Ismp  clusters,   on    Ainslee   Street   from   Col- 
borne  Street  to  Concession  Street. 

i  IRIL1  I  \.  -owood    has    so 

a    rep- ■  ssp    ornamental    standards    on 

t — one   estimate    for    overhead    and 
for    underground    service    wires. 

ST.  THOMAS,  on  r —The  St    Ihomai   Biscuit  Co.  w 
aggregating    150   hp   and    will    re 

wer   Commission    to    extend  -■ 

•h    electricity. 

the    establishment    of    a    hydf 
TOl 

.s   granted   the   spplic.i- 
for     t!  '.000     hp         The 

plant    at   an   ap  '000 

chasins 

kw-hr.       The     street 
tungsten 

-legraph    and    electric-light     ■ 
1  000. 
WIN.  uthor- 

ising  tl 
plant  at  a 

HI'I  L,   QUE.— The   Hull    Pwr.  Co    contemplates   the  construction    of  a 

about 
$1,500,000 
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HULL,  QUE.— The  Ottawa  &  Hull  Pwr.  &  Mfg.  Co..  is  to  build  a  sta- 
tion at  Hull  to  supply  electricity  for  motor  service.  Equipment  to  be 
purchased  includes  two  9500-hp  waterwheel  governors  and  two  7650-kw, 
12,000-volt  generators.  Wm.  Kennedy,  Jr.,  Montreal,  Que.,  is  the  en 
gineer  in  charge  of  the  work.  Hon.  W.  C.  Edwards,  Ottawa,  is  presi- 
dent;  R.    Blackburn,    Ottawa,   is  secretary-treasurer. 

ST.  ROSE,  QUE.— Bids  will  be  received  until  July  7,  it  is  reported  by 
J.  A.  Ely,  secretary-treasurer,  for  constructing  a  water  tank,  sewage- 
purification  system,  filtration  plant,  pumps  and  power  house  for  the 
water-works  system.  Plans  and  specifications  may  be  obtained  from 
Ouimet   &  Lesage,   Montreal,   Can. 

SOREL,  QUE.— The  City  Council  has  under  consideration  the  in- 
stallation of  an  electric  fire-alarm  system. 

PRINCE  ALBERT,  SASK.— Plans  and  specifications  are  being  pre- 
pared  for  a  modern  steam  generating  station,  prime  movers  to  be  con- 
densing steam  turbines  connected  to  2000-kw  alternators;  5000-hp  water- 
tube  boilers  with  mechanical  stokers,  and  coal-handling  machinery.  K. 
Wright,    electrical    superintendent. 

SASKATOON,  SASK.— An  expenditure  of  $15,000  is  planned  for  the 
extension  of  the  electric  light  and  power  system.  Andrew  Leslie,  city 
clerk. 

YORKTON,  SASK.— A  by-law  was  submitted  to  the  electors  on  June 
20  authorizing  the  expenditure  of  $140,000  for  extending  the  present 
plant  of  the  town  and  for  distribution  for  light,  heat  and  power  purposes. 


New  Industrial  Companies 

HERRICK  AIKEN  &  COMPANY,  of  Lawrence,  Mass.,  has  been  in- 
corporated  with  a  capital  stock  of  $100,000  by  Herrick  Aiken,  Arthur  L. 
Fulkerson  and  Walter  J.  Keating.  The  company  proposes  to  do  a  gen- 
eral  electrical  business. 

THE  DAYTON-DICK  COMPANY,  of  Quincy.  111.,  has  been  in- 
corporated with  a  capital  stock  of  $30,000  to  manufacture  magneto  coils 
and  deal  in  all  kinds  of  electrical  apparatus.  The  incorporators  are 
Judge  C.  E.  Epler,  August  R.  Dick  and  Henry  F.  Dayton. 

THE  ELECTRIC  STEEL  &  METALS  CO.,  LTD.,  has  been  in- 
corporated  to  carry  on  business  as  railway,  civil,  mining  and  electrical 
engineer  and  dealer  in  electrical  supplies,  with  headquarters  at  Welland, 
Ont. 

THE  INDUSTRIAL  DEVELOPMENT  CORPORATION,  of  Portland, 
Maine,  has  been  organized  with  a  capital  stock  of  $500,000  for  the  purpose 
of  carrying  on  electrical  and  industrial  enterprises  of  all  kinds.  John  H. 
Pierce  is  president  and  Robert  M.  Pennell,  treasurer,  both  of  Portland, 
Maine. 

THE  ISRAEL  &  PINE  MANUFACTURING  COMPANY,  of  New 
York,  N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $5,000  by 
Charles  L.  Apfel,  Abraham  Kamen  and  Lucien  Ebert,  of  165  East  128th 
Street,  New  York,  N.  Y. 

THE  MODERN  EQUIPMENT  COMPANY,  of  Ashtabula,  Ohio,  has 
been  incorporated  by  Clinton  C.  Faust,  J.  L.  Smith,  David  Loeb,  George 
Walker  and  W.  F.  Rowdon.  The  company  is  capitalized  at  $10,000  and 
proposes  to  manufacture  and  deal  in  power  plants,  home  laundries  and 
home  equipment. 

THE  NATIONAL  STAMPING  &  ELECTRIC  WORKS,  of  Chicago, 
111.,  have  increased  their  capital   stock  from  $50,000  to  $75,000. 

THE  OCTO  ENGINEERING  ASSOCIATION,  INC.,  of  Rochester. 
N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $10,000  to  carry  on  an 
electrical  and  mechanical  engineering  business.  The  incorporators  are: 
Joseph  M.  Stabel,  John  J.  Eyre  and  Louis  A.  Kaplan,  of  13  Fien  Street 
Rochester,   N.   Y. 

THE  O'SHEA-WRIGHT  ELECTRIC  CORPORATION,  of  Elmira, 
N.  Y.,  has  been  incorporated  by  David  S.  O'Shea,  Charles  O.  Wright  an. I 
Frank  W.  Wright,  409  Jefferson  Street,  Elmira.  The  company  is  capi- 
talized at  $5,000  and  proposes  to  do  a  general  electrical  business. 

THE  PHONE  CALL  RECORDER  COMPANY,  of  Wilmington,  Del., 
has  been  incorporated  by  R.  Boyle  Cooling,  Clarence  T.  Jacobs  and  Henry 
W.  Davis,  all  of  Wilmington,  Del.  The  company  is  capitalized  at  $250,- 
000  and  proposes  to  manufacture  and  deal  in  electrical  utensils  of  all 
kinds. 

HARRY  A.  PORTER,  INC.,  has  been  granted  articles  of  incorpora- 
tion for  the  purpose  of  buying,  manufacturing  and  selling  electrical  ap- 
pliances. Capitalization,  $2,500.  Incorporators:  H.  A.  Porter,  Roland 
L.   Porter  and   J.    L.    Porter. 

THE  RADIO  ENGINEERING  COMPANY  OF  AMERICA,  of  New 
York,  N.  Y.,  has  been  chartered  with  a  capital  stock  of  $100,000  to  man- 
ufacture  and  deal  in  electrical,  magnetic  and  mechanical  devices.  The 
incorporators  are:  T.  Nieman  Lally,  B.  S.  Rockwell  and  Thomas  T. 
Trapnell,   all   of   71    Broadway. 

THE  SANTA  CLARA  CONSTRUCTION  COMPANY  has  filed  arti- 
cles of  incorporation  under  the  laws  of  the  State  of  Maine  with  a  capital 
stock  of  $500,000  for  the  purpose  of  constructing  and  dealing  in  electric 
railroad  and  electric  plants.  E.  M.  Leavitt,  of  Winthrop,  Maine,  is 
president. 


THE  SCHAEFER-FRENZEL  COMPANY,  of  Detroit,  Mich.,  has  been 
organized  with  a  capital  stock  of  $50,000  to  manufacture  and  deal  in  air 
compressors,   machinery  and  electrical   appliances. 

THE  TILSONBURG  ELECTRIC  CAR  COMPANY,  of  Tilsonburg, 
1  Int.,  Can.,  has  been  incorporated  with  a  capital  stock  of  $40,000  by  T.  J. 
Bailie,    A.   E.    Medhurst   and  J.    Chandler   Prescott. 

THE  UNIVERSAL  EQUIPMENT  COMPANY,  INC,,  of  New  York, 
N.  Y.,  lias  been  incorporated  with  a  capital  stock  of  $50,000  by  George 
Gray,  Theodore  W.  Hatfield  and  Isaac  B.  Ownes,  617  West  143d  Street, 
New  York.  The  company  proposes  to  manufacture  and  deal  in  internal 
combustion    engines    and    motors. 

THE  VOLT  ELECTRIC  COMPANY,  LTD.,  of  Toronto,  Ont.,  has 
been  incorporated  with  a  capital  stock  of  $40,000  to  manufacture  and  deal 
in  electrical  appliances,  etc.  The  head  office  of  the  company  wiil  be  in 
Toronto. 

THE  VOLTA  MACHINE  MANUFACTURING  COMPANY,  INC.,  of 
New  York,  N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $20,000 
to  manufacture  machinery  used _  in  generating  electricity.  The  incor- 
porators are:  Thomas  D.  Finizio,  Frank  V.  Giliberti  and  Antonio  Petra- 
glia,  225S  First  Avenue,  New  York,  N.  Y. 

THE  WABASH  ELECTRICAL  CONSTRUCTION  COMPANY,  of 
Chicago,  111.,  has  been  incorporated  with  a  capital  stock  of  $2,500  to  do 
an  electrical  contracting  and  construction  business.  The  incorporators 
are:   Fred  Frost,  Joseph  L.  Toohey  and  John  P.  O-'Shaughnessy. 


New  Incorporations 

ASHTON,  IDA.— The  Ashton  &  St.  Anthony  Pwr.  Co.,  Ltd.,  has 
been  incorporated  with  a  capital  stock  of  $250,000  by  A.  Whitten,  L.  M. 
Capps,  N.  N.  Holm  and  E.  M.  Harris.  The  company  will  erect  a  power 
plant    three    miles    from    Ashton. 

SPRING  VALLEY,  ILL.— The  Spring  Valley  Utilities  Co.  has  been 
incorporated  with  capital  stock  of  $1,000,000  to  manufacture  electrical 
energy  for  all  purposes.  The  incorporators  are  Charles  H.  Brown,  Roy 
W.    Brown,    Constant    Brown    and    Harry    E.    Brown. 

BURT,  IA. — The  Burt  Lt.  &  Pwr.  Co.  has  been  incorporated  with  a 
capital  stock  of  $15,000  by  L.  M.  Owens,  president;  M.  J.  Mann,  vice- 
president;   C.   B.   Chipman,  secretary;  H.  O.  Beull,  treasurer. 

MINNEAPOLIS,  MINN.— The  Pioneer  Pwr.  Co.  has  been  incorpor- 
ated with  a  capital  stock  of  $50,000,  for  the  purpose  of  developing  water- 
power  and  operating  electric  light  and  power  plants.  The  incorporators 
are  B.  N.  Johnson  and  O.  A.  Johnson,  of  Fergus  Falls,  Minn.,  and  R. 
A.  Lundquist,  of  Minneapolis,   Minn. 

LIBERAL,  MO.— The  Liberal  Lt.  Co.  has  been  incorporated  with  a 
capital  stock  of  $7,200  by  C.  Lipscomb,  M.  M.  Jones  and  C.  H.  Dixon. 

OMAHA,  NEB.— The  Republican  River  Pwr.  Co.  has  been  incorporated 
with  a  capital  stock  of  $100,000  by  F.  B.  McDonald,  M.  L.  Gardner,  A. 
E.  Hansen,  L.  R.  Yost  and  C.  G.  Eckman.  The  company  proposes  to  do- 
a  general  water-power  business  and  to  generate  and  distribute  electricity 
for  lamps  and   motors. 

MORRISTOWN,  N.  Y.— The  Gregory  El.  Co.  has  been  incorporated  by 
Arthur  W.  Gregory,  Edna  M.  Gregory  and  A.  Sophia  Gregory,  all  of 
Morristown.     The  company  is  capitalized  at  $4,000. 

NEW  YORK,  N.  Y.-The  Eastern  Tennessee  Transportation  &  De- 
velopment Co.  has  been  incorporated  with  a  capita]  stock  of  $10,000  by 
George  H.  Burt,  John  Foster  Dulles  and  John  K.  Byard,  155  East 
Seventieth  Street,  New  York,  N.  Y.  The  company  proposes  to  generate 
electricity,  manufacture  ice,  salts  and  chemical  products. 

THELMA,  N.  C— The  Roanoke  River  Development  Co.  has  been  in- 
corporated by  W.  C.  Whiner,  Fritz  Sitterding  and  others  of  Richmond, 
Va.  The  company  will  take  over  the  Roanoke  Navigation  &  Wtr.  Pwr. 
Co.,  which  was  organized  to  construct  a  hydroelectric  power  plant  on  the 
Roanoke  River. 

SPRINGFIELD,  OHIO.— The  Gray  Electric  Co.  has  been  incorporated 
with  a  capital  stock  of  $10,000.  The  incorporators  are  M.  H.  Gray,  A.  E. 
Spining,  H.  M.   Snyder,   George  P.  Arnold  and  O.  G.   McCain. 

WEST  LAFAYETTE,  OHIO.— The  West  Lafayette  Lt.  &  Pwr.  Co.  has 
been  incorporated  with  a  capital  stock  of  $10,000  by  C.  H.  Howell,  K.  K. 
Garret,  E.  A.  Crawford,  W.  A.  Himebaugh  and  F.  E.  Pomerene.  The 
company  proposes  to  install  an  electric-light  system  in  West  Lafayette. 
Electricity  to  operate  the  system  will  be  secured  from  the  Coshocton  plant. 

OKLAHOMA  CITY.  OKLA.— The  Pub.  Ser.  Corpn.  of  Oklahoma  has 
been  incorporated  with  a  capital  stock  of  $3,000,000  to  operate  gas  and 
electrical  plants,  street  and  interurban  railways  and  ice  plants.  The 
principal  place  of  business  will  be  located  in  Oklahoma  City,  with  branch 
offices  in  Tulsa,  Guthrie,  Vinita,  Atoka,  Lehigh,  Coalgate,  Chickasha  and 
Lawton.  and  a  business  office  in  Chicago,  III.  The  incorporators  are: 
H.  I.  McCracken,  C.  Sullivan,  A.  E.  Johnson,  E.  J.  Cligett  and  John  Rapp. 

TULSA.  OKLA  —The  Ox-Bow  Bend  Pwr.  Co.  has  been  chartered  with 
a  capital  stock  of  $100,000  for  the  purpose  of  building  a  hydroelectric 
power  plant  on  the  Arkansas  River,  about  60  miles  from  Tulsa.  The  in- 
corporators are:  C.  P.  Chenault,  L.  D.  Lewis,  Floyd  E.  Lewis,  J.  O. 
Campbell  and  L.  W.   Mason. 

EASTON,  PA.— The  Dolaburne  Pwr.   Co.   has  been  incorporated  with  a 
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capita]    stock    of    $5,000    by 
Street,   New   York,   N.   Y. 

IIANRISBURG,    PA.— The    Wayne    County    Ry.    Co..    Honesdalc 
recently    incorporated    with   a   capital   of   $100,000.      M.    B.   Allen,    Hones- 
dale,   chief   incorporator. 

PHILADELPHIA,   PA.— 1  I  ' 

with  a  capital  stock  of  $5,000.     J.  S.  Murtaugh.  of  Wei    I 
is  among  the  incorporators. 

PHILADELPHIA,    PA,      rhi     I  It.   Co.    has  been   grai 

i   $5,000.     Walter  T.   Bilyeau,  6352  Sherman 
i.  Gennamown,  is  one  of  the  ini 
HOT   SPRINGS,    S,    D.— The   Cheyenne    R 

.  ,     incorporated  Turner.   John   \V.    Parks   and    Henry 

Many.      The    company    i      capitalized    at    $50,000    to    develop    electrical 

n   the   Cheyenne   River  in   the   Ulack   Hills  section. 

HUDSON,  S.   D.— The   Hudson  El    Ll    I    P  incorpo- 

rated   with   a  capital   stock   of   $10,000  by   J.    B,    Bradley,   ' 
T.  N     i  I 

MEMPHIS,    i  i  i 

i   stock   of   $25,000   by  James   G.   Johnson.    \\ 

and   i      N     i' 

HAMILTON,  TEX.— The   Hamilton    Mill 

1   with  a  capital   stock  of  $30,000.     Thi  II     M 

Weiser.   I      I      Horton   and  W.   B.  Claunch. 

I      umMA,   TEX.— J.   A.    Bishop  &  Co.   hi 
capital  stock  of   $15,000   for   the   purpose   "f    gem  - 

power     and     manufacturing     ice,     etc.       The     incuri  J.     A 

p  and   W.   W.    I'.omar. 
SALT    LAKE  CIT1  has  been    in- 

corporated   witl  $20,000.      The    incorporators 

E.  Slusser,  Ola    frt  E.  M     Pugmire,  Chester  Transtrum  and   Ezra 

I     HoweU. 

VANCOUVKH,  WASH  The  Washington  Farm  Land  Co..  through 
James  P.  Stapleton,  has  been  incorporated  with  a  capital  stock  of 
$1,000,000. 

CHARLESTON,  W.   VA.— The  Miners'  l.t.  sr  een  char- 

tered    with   a   capital    stock    "f   $250,000  to   generate   electricity   for  lamps. 

beaten  and   motors  and   to   own   and   operate   coal   mines,   etc.     The   incor- 

H.   I  \  .11      Koonl  K.    Hurlburt 

Kemp  N 


Trade  Publications 


GUY    (I.AMl's       \    I klel    wiili    the   imprint    ol    W     N.    Mattl 

i  Em- 

pbaaia  is  laid  on  of  this  new  "b 

<    is   made. 

I'm  i-s    -\N|i    BH  I'M  ii  i 

90   Wi   i 

which    contains    illustrations,    brief   descriptions   and    dimensii 
plain  and  ornamental  an   and  incandescent  lamp  p->lrs.  brackets,  pins  and 
fittings. 

TELEPHON1  Bulletin  No.  Si  -    I     Main,   Delaware, 

Ohio,   describe  I-""    telephone.      Its  several    new    fea 

turcs    arc    set    forth,    among    which    -nc   the   accessibility   of    the   induction 

coil    and    condi  of    any    tool,    a   switch    hook    easily 

bll     and    ample    room    (or    inspection. 

AUTOMOBILE    TELEPHONE.-   I  Ignal    Phone    Ci 

New   York,  has  issued  an  illustrated  oblong   folder   of  eight  pages   which 

refers    to    its    i 

"phone."  calli  -ii      mtophone      Thi 

orders  of  the  i  cat   to  the  chauffeur,  the  tone  being  magnified. 

PAPER  Mill      ENGINI 

B k,    \      I  , 

illuatratet   the  n 

MR  WASH EF         In 

r,  in   of    washing   and   ■ 

it   putting  thi 
ih<    -I,  | 

i   in  the  text  and  by  di 
,  ONSUl  11'  '       ENGINI  ERS'     Bl  IOK]  l   I       I 
!    being    .  nl      -i   by   thi    ll 
Buildini  ,  • 

.  i 
installations  planned  bj   iln- 
ARC    1   \M  PS       Bulli  tin    No.   A-403 
pany,   describes    series   luminous 
direct-current  circuits  of  eithi 
a  numbei    of  reproductions  made  by  the   I -.    • 


arc   lamps,   which  show   the   illumination  secured.      It  also  contains 
1  towns  in   which  the  lamps  are  installed. 
/E— The  American  Brass  Company,  through  its  Ansonia  (C 

r   branch,  has  issued   a   tlurty-six-page  pamphlet  referring 
l.ronze,  a  metal  for  use  for  all  purposes  where  a  bronze  re 

•rength  and  elastic   limit  is   required.     Fol- 
talk  on  this  su> 
,„,,  on    :  ..ds  and  plates  and  a  number  of  testimonial   It 

•    the 

- 

I  or   the  study  of  thei: 

\     catalog    has    been    publi.hed    by     I 

York,    which    gr-es 
vithin  it--  eighty-lour  pages  compreh'  information  regard- 

nips    made    by    -  including    airl- 

and  vacuum   ; 

COOl 

Engi- 

»er». 

Il<  >i 

tly   published  an   attractive   booklet 

mains   a   num- 
pod    household 

• 

which    will    si; 
filament    lamp,    running    about    eight 
RAILROAD    WORK.— Under   thr 
Edition    So     5,    Westinghouae,   (  bun 

l     which,    as    Hated 
By     certain     shop    design,     construct! 
U  throuch  thr 
company.      The    descriptions    aie    interesting    and     ■• 
utilizing    similar   met: 
.  Sectively    illustrated    with   facsimile   I 

■ 
■ 

a   hot  well,   above    which   is   mountr  : 

jnced   float    for  controlling   ll 
.imber  an  impr 

■ 

i  ,  IRRI  ISIO 

- 
WIRJ     «i 

.nd    also    showing    by 

■ 

■ 
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Business  Notes 


STEEL  CITY  ELECTRIC  COMPANY.-Mr.  Dalr  B.  Scarborough  has 
been  appointed  sales  representative  for  the  Steel  City  Electric  Company 
in  eastern  Pennsylvania,  New  Jersey  (except  Newark  ami  north  thereol ) 
Delaware,  Maryland,  Virginia  and  the  District  of  Columbia,  with  offices 
at  5522  North  Third  Street,  Philadelphia.  Mr.  R.  W.  Young  will  repic- 
sent  the  company  in  the  New  England  States,  the  metropolitan  district 
of  Greater  New  York,  the  city  of  Newark  and  the  tenitory  north  there- 
01,  with  offices  at  27  Thames  Street,  New  York.  The  Steel  City  Electric 
Company,  the  main  offices  of  which  are  in  Pittsburgh,  manufactures  out- 
let boxes,  bushings,  lock  nuts,  fixture  stems,  conduit  benders,  etc. 


MANUFACTURERS'  SALES  SERVICE.-An  enterprise  that  promises 
to  be  of  benefit  to  manufacturers  located  at  a  distance  from  New  York 
City  and  not  represented  there  by  a  branch  office  or  resident  salesman 
has  just  been  announced.  The  Manufacturers'  Sales  Service,  as  the 
name  indicates,  will  render  an  introductory  and  selling  service  to  manu- 
facturers similar  to  that  of  a  branch  office.  The  service  is  offered  only 
to  manufacturers  in  the  building  trades  lines  wh  .»e  products  are  of  in- 
terest to  architects,  owners,  engineers,  builders  and  sub-contractors  on 
buildings.  The  office  will  be  in  the  new  Architects'  Building  101  Park 
Avenue,  New  York  City.  Mr.  William  R.  Pertak  is  the  manager  of  the 
Manufacturers'  Sales  Service,  which  will  aim  to  keep  a  limited  number 
of  subscribers  in  different  non-competitive  lines  in  touch  with  New  York 
City   building  operations  and   prospects. 


Weekly  Record  of  Electrical  Patents 


UNITED   STATES   PATENTS    ISSUED   JUNE    17,    1913. 
[Prepared  by  Robert  Starr  Allyn,    16   Exchange   Place,   New   York] 
1.064719.     TELEPHONE     TRUNKING     SYSTEM;     E.     D.     Fales,     La 
Grange,   III.     App.   filed  July  6.   1908.     Two-way  trunk  in   a   two-wire 
automatic    telephone-exchange    system 
1,064722.     RHEOSTAT;    W.   G.    Gillig,   Chicago.  111.     App.   filed   Feb.    1, 
ZJm,        movable-pressure    member    forces    successive    portions    of    a 
flexible   contact   member   into  contact    with    successive   convolutions    of 
the  resistance  wire. 

1,064197n-  MAHi:?G,  ¥-,Guf"'  Hartford.  Conn.  App.  filed  Sep..  15. 
1911.      Multiple  lock  for  lamp-socket  shells 

1,064739.  ELECTRICALLY  HEATED  SOLDERING  IRON;  M.  H. 
Johnson,  Utica,  N.  Y  App.  filed  Dec.  18,  1909.  Heating  coil  is 
hermetically  sealed  in  heater  case  having  autogenous  joints. 
Br4»LSECNTvIC^UEfFr,  CONTROLLER;  H.  W.  Leonard, 
nri^  a  w'  ApP-  /?Ied  Dec'  12'  1904'  Current  is  automatically 
Hon  Iff  ,1,  U  •'"  Sa?a-  llm,}s  as  ,a"e  "<lu'red  for  the  desired  opera- 
tion of  the  device.      (Sixty-four  claims.) 

I'064An°5fi,SJS7E¥o?F,o^LEGRAPHY-  G-  Wood.  Kansas  City,  Mo 
£  page   form"  Receiving   instrument  prints   the  messages 

1,064  809.  MOTOR  CONTROLLER;  T.  E.  Barnum,  Milwaukee.  Wis 
slTntfiLn  JuIy,26'  1909'  Circuits  of  both  the  motor  armature  and 
shunt-held    winding  are  controlled   from   a  distant   point. 

1,06tsf ^"-kt TELEGRAPH   KEY;   H.   C.   Dauphinais.    Fargo    N     D        \„o 

1,06  OctS  XL  ?£CK,ET:,H-  H^bbel!i  Export,  Conn.  App.  filed 
Oct.  3,  1911.  Operating  lever  pivoted  outside  of  shell  and  connected 
by  insulating  link  to  the  switch  mechanism.  connected 


No.    1.065,327— Spark-plug  Connector  and   Switch. 

1.064  832.  PULL  SOCKET;  H.  Hubbell  Bridgeport.  Conn.  App.  filed 
anrl'»vVj2-  Rev<trslbIe,   operating    lever    pivoted    within    the    shell 

and   extending    out   through   an   opening   in   the   shell. 

1.064,833.  SEPARABLE  ATTACHMENT  PLUG;  H  Hubbell  Bridge- 
Sby^p  aAnTb£d   Jan'    2-    1912-      En™»«   contac",  ^.adel"^ 

'X^  «t»'S»3^  -d 

,  „,,  oT       Cd   May   10'    191L     Cutout  switch  attached  to  spark  p"ug 

THE  SAMF-LrTiN9,C?MPc0PIlfl  AND  PROCESS  OF  MAKING 

ions       vZ-    •  G-   F    Dreh«.  Schenectady,   N.   Y.     App.  filed  Dec.   29, 

as^bestos  anr)C5lvnt,tat°fr    se,gments-    etc';    Powdered    refractory    earth, 

highSt,0emaperdatureate  °f  S°da  Compressed  a"d  ""d   "-der  pressure  a. 

1,064  899.     TRAIN    ANNUNCIATOR;    L.    W.    Givan.    Spring    Lick     Ky 

any  time  it  a  tram  has  passed  a  station  since  the  last  time  he  called 

•064F9re?,eauCON'N,ECTVOR    ^    ELECTRIC    WIRES;     D.     R.     Love,   y. 

a'cirr,h         PP-    fi,e,dcSept-    27'-    1912'      For    maki"8    connection 

1"  2    *,rcs    and    fixture,  wires   of   a    chandelier,    etc.;    shell 

on  its  end  S  clamPm8  serews  with  concentric   grooves 

1,064927       INDICATOR   OPERATING    MECHANISM-    E     I     Pace     Los 

s1gnngatS'etCca,onAn;Iovinfigledrafnsy   ^    ^      ^   "^  ^^ 

.064,955.     CONNECTING    DEVICF-    F     r     K     i„h  ru-  ,,, 

App.   filed  July  29.   1 9^0.  ^mf socket  wkh^a^eTfo^t  ^fbaVii 


1,064957.  ELECTRICAL  CONNECTING  APPARATUS;  G.  A.  Betu- 
lander,  Sodertorns  Villastad,  Sweden.  App.  filed  Jan  4  1912 
Selector   of   automatic   telephone   exchange. 

1'064AFVnMBrTlTtn^NP^^I4Tc-HOD  0F  PRODUCING  BY  MEANS 
OF  COMBUSTION  EiNGINES  ELECTRIC"  CURRENT;  WAT 
Muller  Berlm-Steglitz,  Germany.  App.  filed  March  29,  1909.  Inde- 
?„e",H      8e,n«a«or    sets    driven    by    independent    gas    engines    are    all 

generator, .J-,.0"6  m\n  by  StartmS  °"e  ™"  and  excitin8  the  Other 
generator  units  as  motors. 

1'064N98,3  VEkE5TR,ICiBATS  CABINET;  T.  E.  Murray  and  G.  K.  Jessup. 
ihfv  i  r,  1  Y^APP'  filed  DSC-  30'  19U  1Iollow  wa"  sections  flex- 
idI>    connected  and  lamps  seated  in  recesses  in  said  sections. 

1,06 Add5'  fiMEFeThRI4  SEW5  T-  A-  Murray,  Jr.,  New  York.  N.  Y. 
App  hied  Feb.  4,  1913.  Fuse  carriers  mounted  detachably  on  a 
pivoted  support  so  that  they  may  be  moved  into  and  out  of  co-opera- 
Hon   with   the  contacts.  u^n 

1,064991       ELECTRODE  HOLDER;  H.  J.  Potts.  Kansas  City    Mo       Add 

fnfth1""6,  2,'  !T2,  A  WtffflMW  s"e-  f^manuafly  advA^i 
mg  the  electrode  through  the  holder  ,a«;   for  headlamps,  etc 

1,964  992       METALLURGY     OF    ZINC;     A.     L.     Queneau,     Philadelphia. 

Pa       App.   filed  April   7,    1909.        Furnace  lining  with  solid   peripheral 

material"8  Separated  by  breaks  which  are  brid8ed  °y  molten   resisting 

1'064fife9/-I,,SI,nNA3IrnNG^YSTEM;  H  P-  Ru8"'  Sandwich,  111.  App. 
filed  Jan.  20,  1910.  Selective  system  in  winch  the  various  devices  at 
the  substations  are  operated  by  current  supplied  at  the  central  station 

1,065009.  CONTROLLER;  P.  |.  Turner,  Chorlton-cum-Hardy,  England' 
App  hied  Jan  15,  1913.  Shunt  circuit  around  motor  armature  is 
made  and  broken  and  amount  oi  resistance  therein  is  varied  inde- 
pendently of  the  amount   of  resistance  in  series  with   the  motor 

'•06fi|0eH5n?E,S,IS,IAoNC?;  W-  R'  Y°™«ns,  Columbus,  Ohio.  App. 
filed  Oct.  21,  1909.  Continuous  flexible  resistance  element  held  under 
tension  in  an  extensible  trame. 

1'06M°a3v7-27Hf9l"NFoUNIT'IB-  Falkenbu^  °'»a"o,  Cal.  App.  filed 
May  27,  1912  For  percolators,  etc.;  semi-cylindrical  heat-conducting 
is    wotTd  a"  interposed  sheet  of  insulation  around  which  a  wire 

1,065,068.  PROTECTOR  FOR  TELEGRAPH  \ND  TFI  FPHfrar 
CROSS-ARMS  AND   PINS;   H.   G    Newell .   Le  Raysvinf   P T     AnD 

fntod  ?he-  w'ooH12;,  AnnUl!ar  W3Sher  W'th  knife-edge  flanges  which^e 
into  the  wood,  the  washer  serving  to  cover  the  joint  between  the 
cross-arm  and  the  pin  seated  in  the  arm. 

'•""vJS&a ■APP,A.£ATUS  F0R  UNIFORMLY  COATING  STRIPS  OF 
ArTTnLN  r  \R-E  ,A^P,  TI?E,  LIKE  UNDER  CONTINUOUS 
A(  TION.  F,  Werth  Milan,  Italy.  App.  filed  Sept.  4,  1912.  Metal 
to  be  coated  is  moved  between  channeled  anodes. 

1.065,114.  ELECTRIC  RAILWAY  SIGNALING  SYSTEM-  F  P  Cre- 
mona, Baltimore,  Md.  App.  filed  April  11,  1910.  Contact'  rails  on 
track  and   brush   on   tram. 

1,065M1crnmbEn,LINll  T08h  ,h  V'  V'  HuI1  and  H-  B.  Moorehead. 
McComb,  Ohio.  App  hied  March  8,  1913.  Stick  of  sealing  material  is 
guided  in  end  of  tool;  switch  is  located  within  handle  of  tool 

1065fi,l4irPR?JE,??',OR,CARBON;  -T-  F-  Kerlin'  Lakewood,  Ohio.  App. 
tiled  Jan.  8,  1912.  Lengthwise  furrow  in  carbon  causes  the  arc  to 
remain  stationary;  furrow  is  rounded  at  the  bottom  to  prevent  the 
carbon  cracking  when  baked. 

I,06HIGH  TpS?!?P4T,FTp'^LVMiiA?S  F0R  HEATING  GASES  TO 
Ann      ,1   H    I  RAT,VR,ESi>C-,.F'   R'    V°n    Koch'   Stockholm,    Sweden. 

;„„'».•     i  ?'  1911-     Preheats  gas  and  incloses  it  in  envelope  of 

comparatively  cool  gas  and  advances  the  preheated  gas  with  its  inclos- 
ing envelope  past  a  further  source  of  heat. 

1'065;'r4n8'  fi,ELEACTRI,<;  9?,?*^  C'  C'  L'»'bridge.  Hutchinson.  Kan. 
App,  filed  Aug.  12,  1912.  Electric  heat  radiator  removably  engaged 
within  the  cooker  so  as  to  heat  the  cooker  simultaneously  with  the 
heating  ot   the  radiator.  • 

1,06  Ohio  ALECTR4ICr,SIG,?AJ^G  SYSTEM;  R.  H.  Manson,  Elyria. 
Sat  Vl,  PP  Ved  PeC',  l7'  1?°-?'J  For  aPP"sing  driver  of  the  vehicle 
ttiat   the   regular  signal   has   failed. 

1,06N1o^'lfiST?AINp?FH[?F:«T-i  J.V,Tobin'  Alba»y'  N-  Y-  App.  filed 
wire      aisa  P  flexible  insulating  fiber  with  independent 

I'06561c95-,,S(?L^ERIlNG  IRON;  J.  White.  Philadelphia,  Pa.  App.  filed 
uct.    17.    1912.      Compressed  air   used   to   force  out   the  molten  solder 

1,065  302.  MEANS  FOR  TRANSFERRING  LOAD  FROM  ONE  GEN- 
ERATOR STATION  TO  ANOTHER;  E.  F.  Dutton,  Schenectady, 
N .  \.  App.  filed  Nov.  2,  1911.  Automatic  circuit-breakers  and  con- 
nections by  which  load  may  be  transferred  in  whole  or  in  part  to 
either  generator  station  without  interrupting  supply  of  current  to  the 
load  and  without  throwing  stations  into  multiple  "more  than  momen 
tanly.  ' 

1.065  327  SPARK-PLUG  CONNECTOR  AND  SWITCH-  C  E  Semple 
Jr.,  Youngstown,  Ohio.  App.  filed  April  27,  1911.  For  attachment 
to  spark  plugs  to  provide  a  connection  to  the  plug  or  to  short-circuit 
current  to   the  base  of  the  plug. 
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